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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[IK-5 CnocobeH mpoBOauTh pabOTHl MO 0O0pabOTKEe W aHadu3y HAyYHO-TEXHUYECKOHW HH(pOpManud M
pe3ybTaToOB MCCIEN0BaAHUMN

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS .
WuaukaTophl JOCTHKEHVSI KOMIICTCHITHH
npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[1K-5 Cnocoben npoBoauts |[Ipumenser OCHOBBI COBPEMEHHBIX Teopui
paboTsl Mo 00paboTKE U KPUCTAIUIOXUMHH ISl PEIICHHS TEOPETUYECKUX U
aHaImM3y MPAKTHYECKUX 33134 B JTFOOBIX 001aCTIX XUMUHU
HAyYHO-TEXHUYECKOM
nH(OPMAITUH U PE3YJIETATOB
WCCIIEJOBAaHUHN

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-5 CnocoGen mpoBoguTh paboThl MO 00pabOTKE M aHAINU3Y HAYYHO-TEXHUYECKOM
MH(POPMALIUHU U PE3YJIBTaTOB UCCIIETOBAHUN

Ne HanmenoBanwme ®dopma oOydeHus
/1 JACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31516718

1 |AxTyanbHbIe +
HaTpaBICHUA
COBPEMEHHOMN XUMUU

2 |Buoreorxummnyeckue +
LMKJIBI

3 |brooprannyeckas +
XUMHUS

4 |KBauTOBast XUMus +

9]

KOJ'IJ'IOI/II[HaSI XHUMUA +

6 |HanomarepuanoBeneH +
ue




7| [Ipennumnnomuas +
MpaKTHKA

oo

CnocoOsI pazaeneaus | +
Y KOHIICHTPUPOBAHUS

9|CrpoeHue Bemectsa | +

10 |Cynpamonexymispaast +
XUMUS

11|Teopus pacTBOpoB +

12 [ XuMH4YeCKre OCHOBEI +
OMOJIOTHYECKUX
MIPOLIECCOB

13 [ Xumus +
KOOPAMHAIIMOHHBIX
COETMHEHUN

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:
JucuuminHa «KpHCTauioXumus» OTHOCHUTCS K 4acTd, (OPMHPYEMOH y4YaCTHHKaMHU OOpa30BaTeIbHBIX
oTHouleHu#, ydebHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumust.

Hucuumnnna «Kpucramioxumus» u3ydaercs B 6 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM ITUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHMILTHHBI 108
KonrakTHast pabora 72
Jlexuuu (Jlexuum) 36
[Tpakruueckue (Ilpakt. pab.) 36
CamocrostensHas padota (CP) 36
3auer -

3.2.ConepxaHue Kypca:

Ne Hazsanne Bun yuebnoit | dopmsl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
6 cemecTp
1 OcHoBBI TectupoBanue

PEHTTEHOCTPYKTYpH | 6 | 2 | 2
Or0 aHaJIMu3a

2 OcobenHoctu TectupoBanue
XUMHYECKOTO
N 8 | 2 |2
B3aMMOJICHCTBUS B
KpHUCTaiax
3 Kpucrannoxumuaec 3 5 | 2 TecTtupoBanue

KHUE ABJIICHUA




4 CummMmetpust Tectuposanue;
KpHUCTAJJIOB. CaMOCTOSITENIbHAS
CucremaTyka BUIOB pabota
CUMMETpUHU

5 ®opMbI Tectuposanue;
KPUCTAJTUYECKUX CaMOCTOSITENIbHAS
MHOTOTPaHHUKOB pabora

6 [IpoexkTupoBanue CaMOCTOSITEIbHAS
KPUCTAIIJIOB pabora;

TecTtupoBanue;
KOJIJIOKBUYM

7 Kpucrannuueckas TecTtupoBaHue
pemerka. AToMHast
teopusa denopona.

8 Teopus CaMOCTOsITeNIbHAs
IUIOTHEHIINX pabora;
IAPOBBIX YITAKOBOK TectupoBanue
(II11Y)

9 Kpucrannoxumus CaMOCTOSITEIbHAS
HEOPraHU4EeCKHUX pabora;
COCIMHEHUI TectupoBanue

10 3aBUCUMOCTh TecTtupoBanue
(dbuzmIecKux
CBOICTB
KPUCTAJIJIOB OT UX
CTPYKTYpBI

11 Kunkne KpucTasibl TecTtupoBanue;

KOJIJIOKBUYM
Tema 1. OcHOBBI peHTTeHOCTPYKTYpHOro anaausa (IIK-5)
Jlexknus.

IlepBble onpeneneHust CTpyKTyp KpucTtayioB. Cxema onbIToB bperos. OTpaxe-Hue peHTT€HOBCKUX JIydel
OT CepuM IUIOCKHX CETOK Kpucramiaa. YpaBHeHue bperra-Bynbga. MeXIUIOCKOCTHBIE PACCTOSHHUSA IS
npoctoit kyomdeckoit pemerku, ['LIK u OLIK. Kpucramn kak audpakinuoHHas peleTKa. YCIOBHUE
OTpaKeHMs Jy4yel oT audpaxiuoH-HOHM perieTkd. Judpaxkiuss peHTreHOBCKUX JIydell aTOMHBIM PSIOM.
JudpakmoHHble KOHYCBI, CO3/aBacéMble AaTOMHBIM psIoM. JludpakumoHHas KapTHHA, CcoO3JaBaeMas
aTOMHOM ceTkoN. YpaBHeHue Jlays. Meroauka olpeneseHus NapaMeTpoB W THIIA peleTku. Meron

BpauieHusl. BO3HUKHOBEHHE PEHTI€HOIPaMMBI BpALICHUS.

IIpakTH4eckoe 3aHATHE.

Merton Jlays. Metonuka onpeneneHus: IpOCTPAHCTBEHHBIX TPYIIIT CUMMETPHUH U TIOJIOKEHHSI aTOMOB B
KpHUCTAJUIMYECKOM pereTke. [[eiicTBre BUHTOBBIX OCEM, BHI3BIBAIOIIMX 3aKOHOMEPHOE MTOTaCaHue
oTpaxkeHU. OTpakeHHe PEHTTE€HOBCKUX JIy4€il OT IIOCKOCTEN KPUCTAUITMYECKON PEIIETKH.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Pa3BuTHE pEHTT€HO-CTPYKTYPHOTO aHAJIM3a.
2. IlpumeHeHne SMIUPUUECKUX MPABUII K TPAKTOBKE KPUCTAIUNIMYECKUX CTPYKTYP MPOCTHIX BEUIECTB U

OMHAPHBIX COCTUHCHHUIA.

Tema 2. Oco0eHHOCTH XUMH4Y€CKOr0 B3anMojaeicTeus B kpucraiaax (IIK-5)

Jlexkuns.




MeTton n300pakeHus] KPUCTAIUTMUECKUX CTPYKTYp IIapaMu pa3HbIX pazMepoB. [oMo- 1 rerepogecMudecKue
CTPYKTYpBL. [ eoMeTpuyeckue npeaensbl yCTOWYUBOCTH KPUCTAIUIU-UYECKUX CTPYKTYp. Onpeaenenue npeaena
YCTOMUHUBOCTH CTPYKTYpP C KOOPJAMHALUOHHBIM yuc-ioM 6. OnpeneneHue npejaesia yCToMuMBOCTH CTPYKTYP
C KOOPJAMHAIIMOHHBIM 4YHUCIOM §. DHep-THs pelIeTKM HOHHOro kpucramwia. [locrosunas ManemnyHra.
®opmyna KamycTHHCKOTO njisi pac-4eTa SHEPruM PEHIeTKM HOHHOrO KpucTamia. CTpyKTypa MPOCTBIX
BEILIECTB C KOBaJIEHTHBIMU CBsi3siMU. [IpaBuino KOm-Pozepu.

IIpakTn4yeckoe 3ansATHE.
Kpucrannudyeckue CTpyKTypbl OMHAPHBIX U 00JIee CIIOKHBIX XHMHUECKUX COCTUHEHUH ¢ KOBAJIGHTHOM
cBs3bio. [IpaBuio I'pumma — 3ommepdensaa. [Ipasuno [Mupcona. DHeprus pemeTky KpUCTaIOB C
Ban-pnep-BaanbcoBoit cBA3p10. BogoponHas CBsI3b B KpUCTaJUIAX.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Metaibl, MOJIyIPOBOAHUKU U U30JISTOPHI C TOUKHU 3PEHUSI 30HHON TEOpHUH.

2. PaCHlCl'IJ'IeHI/IG BaJICHTHOI'O SHCPTCTUYCCKOT'O YPOBHS IICJIOYHOTO MCTAJLJIa ITPU pa3-JIMYHOM YUCIIC
BBaHMOHeﬁCTBYIOHIHX aTOMOB.

3. CxeMa BO3HUKHOBEHUS U MNEPCKPBIBAHUS SHEPICTUUCCKHUX 30H B KPUCTAJJIC HATPUS B 3dBUCUMOCTHU OT
MCIKAaTOMHOI'O paCCTOsSTHHA. BHGKTPO- " TCIUIOMMPOBOAHOCTDb MCTAJIJIOB.

4. Bo3HUKHOBEHHE OHCPICTUYCCKUX 30H B KPECMHHUU U 30HHAA CTPYKTYpa KPEMHUSI. I_HI/I—pI/IHa 3anpemeHHof/'I
30HEI. OcoOeHHOCTH TOJYIIPOBOAHUKOBOI'O COCTOSHHA BCIICCTBA.

5. 9HCpFI/I$I AKTUBAIlUU ITPOBOAUMOCTH. HpI/IMCCHaH A COOCTBEHHAs MMpOBOAUMOCTbD. HO—J’IynpOBO}IHI/IKI/I
P-THIIa U N-THIIA. 3aBHCHUMOCTD QJICKTPOIMPOBOAHOCTH IMOJYIIPOBOAHUKOB OT TCMIICPATYPHI.
HSO&HCKTpOHHBIC pAAbI KPEMHUA.

Tema 3. Kpucramnoxumuueckue sijaenus (ITK-5)
Jlekuus.

Knaccudukanuss crpykrypHbiX TunoB. KoopauHanmoHHbIE, KapKacHbIE, OCTpPOBHBIE, LIETIOYEUHBIE,
CIIOUCTBIE CTPYKTYypbl. [Ipumepbl xumuueckux coequHeHui. 3oMopdu3Mm, H30CTPYKTYpHOCTb.
CoBepIlIeHHBIM W HECOBEPIICHHBINH n30MOphu3M. TBepbpie pacTBOPHI 3aMEIICHH. YCIOBHs 00pa30BaHUS
TBEPABIX PAacTBOPOB | pona: COOTHOIIEHHE aTOMHBIX PAJUyCOB, CXOJACTBO XapaKTepa XUMHUYECKOH CBS3H,
noBbllIeHHE TeMmeparypsl. [Ipumepsl. M3omopdusm ¢ 3amnonHeHreM NpocTpaHCcTBa. BiausHUEe W30TOMHOTO
COCTaBa BEILECTBA HA KPUCTAJUINYE-CKYIO CTPYKTYDY.

IIpakTH4Yeckoe 3aHATHE.

[IpencraBnenus Bepuaackoro, @epcmana, Hukuruna u Xmonuna. Mopdotponus, nmpenena n3oMmopdHon
3amecTuMOocTd. OOIIHOCTH M OTIInYKe n3oMopdusma, momumopdusma u Mmopdporponuu. [lomumopdusm kak
(azossrii iepexon I pona. CiocoOsl pacyeTa SHEPTrUU KPUCTATUTMUECKON PEIIeTKH. MOHOTPOITHBIE 1
SHAHTHOTPOIHBIE Nepexoabl. Buabl nonumopdusma. TBepasie pacTBopsl BHeApeHUs. TBepabie pacTBOPHI
BBIUUTAHUS.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1. PaccMmoTtpeTh pa3nuyHbie BUIBI ToAUMOpdu3mMa. [lepcrekTuBEl MpUMEHEHHS PA3InYHbIX TOIUMOP(HHBIX
MOU(pUKALIUH.
2. N3omophusm. SBnenue nzomopdusma B IpUPOIHBIX MUHEpAJIaXx.

Tema 4. CummeTtpusi kpuctauioB. Cucremarnka BuioB cummerpuu (ITK-5)
Jlexknus.
He npenycmorpena
IIpakTnyeckoe 3ansATHE.

Iens: HaxoxeHue 31eMEHTOB CUMMETPUH B MOJIENSIX KPUCTAIIJIOB, 3HAKOMCTBO C CUM-BOJIMKaMH BHJI0B
cuMMeTpHH (Y4eOHOU U MEXTyHApOIHOM ).

1. CumMmeTpudecKue onepanyy U AIEMEHTbI CAMMETPUH.

2. TeopeMsl O CIIO)KEHNUHU AIEMEHTOB CHMMETPHH.

3. BeiBoa 32 TOUEUHBIX I'pyNN CUMMETPHH.

4. CumBonuka bpaBs n MexxyHapoaHasi CMMBOJIMKA. 5. Pemenue 3aaay.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1 . YMeTh onpenensaTh HaJTu4Iue M YHUCII0 SJIEMEHTOB CUMMETPHH B MOJIETISIX KPUCTAIIIOB
2 . YMGTL I10JI30BAaThCsl TeOpeMaMI/I O CJIIOKCHHUHU DJICMCHTOB CI/IMMCTpI/II/L

3. Hayuurcs monp30BaThCsi CHMBOIMKONW bpaBs u MeXIyHapOTHONW CHMBOJIUKOM 0003HAUYCHUS TOUCUHBIX
rpynI CHMMETPHH.

4. . Pemars 3aauu o TEME.

Tema 5. @opmbl KpucTALINYecKUX MHOTorpanuukos (ITK-5)
Jlekumus.
He npenycmorpena
IIpakTH4Yeckoe 3aHATHE.

ens: Ha Momensx KpucTaaioB 3HAKOMCTBO € TTIOHSATHEM MTPOCTON (DOPMOI KpHUCTaIIIa KaK OTPaKCHHEM
BHEUIHEH CUMMETPHUH BBIITYKJIOTO MHOTOIPAHHHUKA.

1. ITonsaTHe nmpocToit GopmMBI KaK COBOKYITHOCTH TpaHEH, CBA3aHHBIX JJIEMEHTAMH CUMMETPHH.

2. [IpocTteie popmbl HUIICH, CpeTHEl U BBICIIICH KaTETOPUU.

3. YcranoBka kpuctaiioB. UHaekcsl Muiepa.

4. CuMBOJIBI TPaHEW U CUMBOJIBI IPOCTHIX (hopM. 5. Perienue 3anau u opopmiieHre oT4ETA.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

1. Hayuurtcst mpaBUIbHO Ha3bIBaTh MPOCTHIE (POPMBI MHOTOTPAHHUKOB, OTIPEACIISATh UX

MIPUHAJIEKHOCTD K IAaHHOW KaT€rOpuu U CUHTOHUH.

2. 3HaTh OCHOBHBIE MPAaBUJIA YCTAHOBKU KPUCTAJIJIOB B 3aBUCUMOCTH OT CUHIOHUH, IOHUMATh, YTO
O3HAYal0T CUMBOJIBI TPAHEH U CUMBOJIBI TPOCTHIX (hopM.

Tema 6. IIpoexTupoBanue kpucraion (IIK-5)
Jlekumus.
He npenycmorpena
IIpakTH4eckoe 3aHATHE.

[lenb: 3HAKOMCTBO C IPUHLIUIIAMU MTOCTPOCHUS MTPOEKIIUN AIMEMEHTOB CHMMETPUH U Ipa-HEW KPUCTAIIIIOB
Ha IUIOCKOCTH. UTEeHHE TPOCKIIHIA.

1. ITonsaTue crepeorpaduuecKoil MPOSKIIUN U IPUHITUIIBI €€ TOCTPOCHHUSI.
2. [lonsiTHe THOMOCTEpEOrpapUUECKON MPOCSKIIMK U IPHUHLIUIIBI €€ TOCTPOCHHUSI.
3. Pemenue mpaktuyecku 3a1ad 1 opopMIIeHHE OTUETA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. 3HaTh OCHOBHBIE MPUHIUIIBI TOCTPOEHUS cTepeorpapuuecKiX MPOEKIHid, yMETh YUTATh POEKIIUN
3JIEMEHTOB CUMMETPHUH Ha MIIOCKOCTH.

2. 3HaTh OCHOBHbIE MPUHIHUIIBI TIOCTPOEHUSI THOMOCTEpEOrpapuuecKiX MPOeKIHii, yMETh
YUTATh NPOEKIIUU TPaHEl Ha TIIOCKOCTH.

Tema 7. Kpucrannun4yeckas pemerka. AromHas teopusi @egoposa. (IIK-5)
Jlexknus.
He npenycmorpena
IIpakTnyeckoe 3ansATHE.

Ienb: 3HaKOMCTBO € MOHATHEM KPUCTAJUIMYECKOTO OIS, peméTkamu bpase u noHsaTuem
IIPOCTPAHCTBEHHOM IPYIIIBI KPUCTAIUIOB KaK OTPA’KEHUEM BHYTPEHHEH CUMMETPUH KPUCTAJLIA.

1. Pan, muiockasi ceTka, napajuieJenumneabl IOBTOPSIEMOCTH.
2. DIeMeHThl CHMMETPUYHOCTH: BUHTOBASI OCh U TIIOCKOCTh CKOJIB3AIIETO OTPAKEHUS.
3. IIpocTpaHCTBEHHBIE TPYIIIIBI CHMMETPHH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. 3HaTh OCHOBHBIEC IPUHIUITEI CHMMETPUYECKUX MPEe0Opa30BaHMii C TIOMOIIBIO SIIEMEHTOB
CUMMETPUYHOCTH (BUHTOBAsA OCh, INIOCKOCTH CKOJIB3AILIETO OTPAKEHUS).



2. YMeTp unTaTh NPOEKLUUHU IPOCTPAHCTBEHHBIX I'PYNIl CHMMETPHH.

Tema 8. Teopus nioTHeiimux maposbix ynakosok (IIIY) (ITK-5)
Jlexknus.
He npenycmorpena
IIpakTn4yeckoe 3ansATHE.

Iens: Onucanue CTpOEHUsI KPUCTAIIOB C TOMOUIBIO MOJENIN HECKMMAEMBIX 1IAPOB B y3/1ax
KPUCTAJNINYECKUX PEIIETOK.

1. IIIIY, xoopaAuHAIIMOHHBIE YUCIIA, KOOPAUHAILIMOHHBIE MHOTOT DaHHHUKH.
2. ITycrotsl [TITY. Cnoitnocts ITHIY.
3. Crpykrypsl AxBy, onucsiBaembie B Tepmunax ITHIY.
4. CTpyKTypbl BEIIECTB, HE ONMMUChIBaeMble B TepMuHax [TIITY.
5. Pemienue npakTuyecku 3aaad.
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
1. Ymets 3anmceiBats Y pasnuunbiMu crioco6aMu, onpeaessTh CIOHHOCTh YIAaKOBKU
U €€ IPUHAMIEKHOCTh K KyON4eCKOMY WJIU F€KCAaroHaJIbHOMY THITY.
2. YMeTb ONuchIBaTh OMHAPHBIE CTPYKTYPHI B TepMuHax [THIY
3. Pemrath 3agauu 1o TeMe.

Tema 9. Kpucranjioxumus Heopranndeckux coenuHenuii (IIK-5)
Jlekumus.
He npenycmorpena
IIpakTH4eckoe 3aHATHE.

[enb: 3HaKOMCTBO ¢ OCHOBHBIMU THUIAMH KPUCTANIMYECKUX CTPYKTYP MPOCTHIX BELIECTB U
HEOPraHMYECKUX COCTUHEHHIA.

. CTpYKTypbI POCTHIX BEILIECTB.

. CTpyKTypbl OMHAPHBIX COCTUHEHUH.
. CTpyKTypbl HHTEPMETAIIIIUIOB.

. CTpyKTypHBI! THII IEPOBCKUTA.

. CTpYKTYpHBIW THII IITTHHEH.

. Kpucrannoxumus cuimmkaros.

~N N L kW =

. Pemienue nmpaktudecku 3aa4 1 opopMIIeHHE OTYETA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
YMeTh ONUCHIBATE CTPYKTYPBI OCHOBHBIX CTPYKTYPHBIX TUIIOB HEOPTaHUYECKUX COEJ U-
HeHuH ¢ no3unuu reopun OEnoposa, B repmuHax 1Y, ymeTs onpenenars TUI peleéTKu
bpass.

Tema 10. 3aBucumocTb PU3HIECKUX CBOWCTB KPUCTAIOB OT UX CTPYKTYpHI (ITK-5)
Jlekumus.



YeTplpe XapaKTEpPUCTHUECKHUE TPYINIBbl CUMMETPHUH KpuUCTaUIoB. IlpsMoifi u 00-paTHbIl nupo- H
nbe303JeKTpuueckuii a3 ¢dextsl.  MexaHu3m  mbe3odnekTpudeckoro  sddexra.  IIpumenenue
IIbE30UIEKTPUKOB. CErHETONIEKTPUKU. 3aBUCUMOCTh IMOJISIPU3ALUU CETHETONIEK-TPUKA OT HAIpPaBICHUS
anekTpudeckoro nois. azoBbie nepexonsl TUTaHata Oapus. OpHeHTa-1IMs IUTOJICH BIOIb MOJSPHOM OCH.
MexaHu3M cerHeToanekTpuyeckoro d¢¢ekra. OnTuueckue CBOWCTBA KpucTayuioB. llomspuszarms
OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JIyya BO B3aWMHO TMEPHEHIUKYIAPHBIX IUIOCKOCTSX. JlBOitHOE
nydenpenomienue. Ilomspusanus csera. Bpamenue miockocTs nosspuszanuu csera. [loBepxHocTHas
SHEPIUs U INIOCKOCTH CIAWHOCTU. TernoBoe paclIMpeHue KPUCTAJUIOB Pas3jIMUHBIX Kareropuil. IIpuHiun
Helimana. IIpo4HOCTB, KOBKOCTB, INIACTUYHOCTD, TBEPAOCTh KPUCTAIIOB. PeanbHble Kpucrauisl. ToueyHble
nedexrtol. Toueunble AeQEeKThl B METAUIMYECKUX KpUCTaiax. ToyeuHsle 1e(eKThl B HOHHBIX KpUCTAIIaX.
Hedexrer  Ilotku u  @Openkens. Toueunble nedekTsl B KpUCTAIaX C€  KOBAJGHTHBIM U
Ban-nep-BaanbcoBckum THoM cBsa3zeil. Toueunble neekThl, CBSI3aHHBIE C NPUMECHBIMH aTOMaMH.
Huc-nokauuu. Jlunelinele aucinoxkauuu. BunTtoBas nmucnokauusa. KpuBonuHelHas — auciokaius.
OOpa-30BaHMe M JBWKECHHE TUCIOKAUMN. 3aBUCUMOCTb (PU3MKO-XUMHUYECKUX CBOWCTB OT pEaNbHOU
CTPYKTYpBl. 3aBUCHUMOCTb IEKTPUYECKUX CBONCTB IOJYNPOBOAHMKOBBIX KPUCTAJJIOB OT MX pEaJbHOMN
CTpyKTyphl. OnTHYecKue cBOMCTBA 1e()EKTHBIX MOHHBIX KPHCTAIOB. MexaHW4YecKue CBOMCTBA peabHbIX
KPHUCTAJLJIOB.

IIpakTnyeckoe 3ansATHE.
[lenb: 3HAaKOMCTBO C OCHOBHBIMHU XapaKTEPUCTUUECKUMU TPYNIIaMUA CUMMETPUU KPU-CTAJIJIOB.
1. IIpsimoii u oOpaTHBIN MUPO- U Mbe303IeKTpuueckuii 3¢ (HeKTbl. MexaHnu3M Mbe30-3JIeKTPHUUECKOTo
s dexra. [IpumeHeHNE THE303TIEKTPUKOB.
2. Cerneroanektpuku. OpUeHTalUs AUTOJIECH BIOIb TOJSIPHOW 0CH. MeXaHU3M CErHe-TOAJIEKTPUIECKOTO
s dexra.
3. OnTuueckue cBoicTBa KpuctaywioB. [Tonspuzaius 0ObIKHOBEHHOTO U HEOOBIKHOBEH-HOTO JTy4ya BO
B3aMMHO NEPIEHINKYISIPHBIX IUNIOCKOCTAX. J[BoliHOE myuenpenomie-aue. [lonsipusanus ceera. Bpamenne
IJIOCKOCTh MOJISIPU3ALIAN CBETA.
4. IloBepXHOCTHAsI SHEPTUs U TUNIOCKOCTH CITAHOCTH.
5. TemtoBo€ pacmupeHne KpUCTaIOB pa3inuHbIX kareropuid. [Tpuniun Helimana.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IlpuMeHeHre NUpo- U MbE30IIEKTPUKOB.
2. CerHeTo3/1eKTPUKH, TpaKTHIeCKoe NpuMeHeHne. OnTudeckre CBoicTBa KpucTamioB. 3. Mcnonb3oBanne
ONTUYECKUX CBOMCTB KPUCTAJUIOB B TEXHUKE.

Tema 11. Kuakue kpucraisl (ITK-5)
Jlekuus.

KonnencupoBanubie (a3bl ¢ pa3InyHONW CTENEHBIO YMOpsAA0oYeHHOCTH. [InaB-eHne ®UAKUX KPHUCTAJUIOB.
CrpoeHre HEMaTHYeCKHUX, CMEKTHYECKHX (a3 U XOJECTEPUUYECKHUX >KUIKUX KpHucTayuioB. [Ipumenenue
KHUJKUX KPUCTAIIOB Pa3IMYHOIO THIIA.

IIpakTH4eckoe 3aHATHE.
He npenycmotrpeno
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. 3HaTh OCHOBHBIE OCOOCHHOCTH CTPOEHUS BEIIECTB, CIIOCOOHBIX 00pa30BBIBaTh Me30MOPGH bie (a3bl.

2. Ucnionb3yst m00bie nH(OPMAIMOHHBIE HCTOYHUKN HAWTH 00JaCTH IPUMEHEHUS JKUIKUX KPUCTAJIIOB,
yKa3aTh NPUHIHIBI (PyHKIIMOHUPOBAHUS KUIKOKPHCTAIIINIECKUX YCTPOMCTB.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

6 cemecTp
*  TEKymui KOHTPOJb — 80 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIi
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npemuanbHbie 6amel — 10 6amion

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. OCHOBEI Tectupon 5 Tect cocrout u3 10 Bompocos (0,5 Gamna 3a MpaBUIBHBIA OTBET —
PEHTTCHOCTPYKT | aHWE BCeTo 5 06aIoB).
YPHOTO aHajmn3a
2. | Ocobennoctu | Tectupon 5 Tect cocrout u3 10 Bompocos (0,5 Gamna 3a MpaBUIBHBIA OTBET —
XUMHYIECKOTO aHue BCeTro 5 O6aoB).
B3aUMOJICHCTBU
S B KpUCTaJIax
3. |Kpucramtoxumu | Tectupor 5 Tect cocrout u3 10 Bompocos (0,5 Gamna 3a MpaBUIBHBIA OTBET —
YeCKHE SBJICHHS | aHUE BCeTo 5 06aIoB).
4, Cummetpust | Tectupon 5 Tect coctout u3 10 Bompocos (0,5 Gamna 3a MpaBUIBHBIA OTBET —
KpPHUCTAJIJIOB. aHue BCEro 5 6ayjioB).
Cucremarnka  |camocTosT 5 CamocrosTenpHas paboTa COCTOUT B PEIICHUH MPAKTHIECKOHN 3aJ1auH,
BUJIOB eIpHas Ha pemeHue orBomuTcs 10 MuHYT. 3a CaMOCTOSTEIBbHYIO pPaboTy
CHUMMETpUH pabota MaKCHMAaJIbHO HaYHcysieTcs 3 Oarna.
5. DopMbI Tectupos 5 Tect cocrout u3 10 Bompocos (0,5 Gamna 3a MpaBUIBHBIA OTBET —
KPHUCTAJITMIECK aHue BCeTo 5 06aIoB).
ux CaMOCTOSIT 5 CaMmocTosiTenbHas paboTa COCTOUT B PEIICHUH MTPAKTHUSCKOM 3a/1auH,
MHOTOI'PaHHHKO |  engpHas Ha pemieHue orBoAuTcs 10 MUHYT. 3a CaMOCTOSITENBHYIO DPaboOTy
B pabora MaKCUMAaJIbHO HaYHCIseTcs 3 Oarna.
6. |IIpoexTupoBaHu |caMOCTOST 5 CaMmocTosiTenbHas paboTa COCTOUT B PEIICHUH MTPAKTHYECKOW 3a/1auH,
€ KPUCTAJUIOB | eJbHas Ha pemieHue orBoAuTcs 10 MUHYT. 3a CaMOCTOSTENBHYIO DPaboOTy
pabora MaKCUMAaJIbHO HaYHCIseTcs 3 Oarna.
Tectupos 5 Tect coctout u3 10 Bompocos (0,5 Gamia 3a MpaBUIBHBIA OTBET —
aHue BCEro 5 0aIoB).
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KOJJIOKB
HYM(KOHT
PONBHBINI

cpe3)

10

KomnokBuym crmaeTcss B YCTHOH (opMe IO IpenBapUTEIbHO
0003HAUCHHBIM  TEOPETHYSCKMM  BOIpPOCAM W MaKCHUMAaIbHO
oreHuBaercs B 10 6amios: 9-10 6aJIoB BRICTABISACTCS, €CIIA CTYACHT
OoOHApYXWUJ BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIIyOOKOe 3HaHUE
MPOrPpaMMHOTO MaTepuaia, YMEHHE CBOOOIHO BBHITIONHSTH 3aJaHUS,
NPEAyCMOTPEHHBIE  IPOrPAaMMOM, OCBOMBIIMH  OCHOBHYIO, H
3HAaKOMBIM C JOTMOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jaraerci 4YeTKO, SCHO, XOPOIIHUM SI3BIKOM,
apryMEHTHUPOBAaHO, yMECTHO UCHONB3YyeTCsS WHGOPMAIMOHHBIA U
WUTIOCTPATUBHEIA Marepuall (IMPUMEpPhl M3 MPAKTHKH, TaOIHIIBI,
rpaduku U T.7.). Ha BOmpockl oTBe4aeT KpaTko, apryMEeHTHPOBAHO,
YBEPEHHO, MO CyIIECTBY. 8-7 OaJuIOB BBICTABISETCS, €CIH CTYICHT
00HAPYXKUJT TOCTATOYHO TITYOOKHE 3HAHUS POTPAMMHOTO MaTepuara,
YMEHUE WHCIONb30BaTh paHee IMONy4YeHHbIE 3HAaHHUS C BHOBB
MPUOOPETEHHBIMHU, MPUMEHATh WX Ha TpakTtuke. OTBET TOCTPOCH
JIOTUYHO, MaTepHall H3JIaraeTcs XOPOLIUM SI3BIKOM, MPHUBJICKACTCS
WH(OPMATUBHBIN W WLTIOCTPUPOBAHHBIN Marepwal, HO MPHU OTBETE
JIOMYCKaeT HEKOTOpble MOTPEIIHOCTU. Bompocsl, 3agaBaeMble
MpEenojaBaTesieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpPyIHECHUU 5-6
0aJIOB: CTYJACHT TOKa3bIBaCT HE JIOCTAaTOYHBIM YPOBEHb 3HAHHMA
y4e0HOTO M JIEKIIMOHHOTO Marepuala, He B MOJHOM 00beMe BiajieeT
MPaKTHYECKUMH HaBBIKAMH, YYBCTBYET ceOs HEYBEPECHHO IIPH OTBETE
Ha BOIIPOCHL. B 0TBeTe HE Bceraa MpUCyTCTBYET JIOTHKA, apTYMEHTHI

MPUBJICKAIOTCA HEAOCTAaTOUHO Beckue. Ha mocTaBieHHBIE BOMPOCHI
3aTPyIHSACTCS C OTBETaMH, IOKa3bIBa€T HEIOCTATOYHO TIIyOOKHE
3HaHus (-4 OawioB: CTYACHT T[OKa3bIBAeT CJIA0BIH  YPOBEHB
npoecCHOHANLHBIX ~ 3HAHWM,  3aTpyAHSCTCS  TpU  aHAIU3e
MpaKkTUYECKUX cuTyauuid. He MoxeT NpHUBECTH TMNpUMEPH U3
peanbHOI mpakTuku. HeyBepeHHO U JIOTMYECKU HEMOCIEA0BATEIBHO
u3naraeT Marepuan. HempaBuibHO OTBeuaeT Ha TIOCTaBJICHHBIC
BOIIPOCHI WM 3aTPYIHSIETCSA C OTBETOM

Kpucranmuyeck
as perieTka.
ArtomHas
Teopus
®denoposa.

Tectupos
aHue

Tect cocrout u3 10 Bompocos (0,5 Gamna 3a MpaBUIBHBIA OTBET —
BCeTo 5 O6aoB).

Teopus
TUIOTHEUIITIX
IIapOBBIX
YIIaKOBOK
(ITH1Y)

CaMOCTOSIT
eJbHas
pabora

CamocrosiTennbpHast paboTa COCTOUT B PEIICHHN MPAKTHUECKON 3a/1a4H,
Ha pemeHue orBomuTcs 10 MuHYT. 3a CaMOCTOSTEIBbHYIO pPaboTy
MaKCHMaJIbHO HaduciseTcs 3 Oasna.

Tectupon
aHue

Tect cocrout u3 10 Bompocos (0,5 Gamna 3a MpaBUIBHBIA OTBET —
BCeTo 5 06aIoB).

Kpucranmoxumu
S
HEOpPraHWYECKU
X COEANHEHUN

CaMOCTOSIT
eJbHas
pabora

CaMocTosTeIbHas pa60Ta COCTOHUT B pCHICHUU HpaKTPI‘-IeCKOﬁ 3aJa4H,
Ha pCHICHUEC OTBOAUTCA 10 MHHYT. 3a CaMOCTOATCIIbHYTO pa60Ty
MAaKCHUMAaJIbHO HaYuCaseTcs 3 Oaa.

Tectupos
aHue

Tect coctout u3 10 Bompocos (0,5 Gamna 3a MpaBUIBHBIA OTBET —
BCEro 5 0alIoB).

10.

3aBUCHMOCTh
(hU3HYECKUX
CBOICTB
KPHUCTAJJIOB OT
UX CTPYKTYPBI

Tectupon
aHue

Tect cocrour m3 10 BompocoB. 2 0amra — CTyACHT NPaBHIBHO
orBewaer Ha 60-100% BompocoB B Tecte | Oamma — CTydeHT
npaBmibHO oTBedaeT Ha 30-60% BompocoB B Tecte Menee 30%
MPaBUIBHBIX OTBETOB

11.

Kunkue
KpHCTaJUTBI

Tectupos
aHue

Tect cocrout u3 10 Bompocos (0,5 Gamna 3a MpaBUIBHBIA OTBET —
BCeTo 5 06aIoB).
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KOJJIOKB
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cpe3)

10

KomnokBuym crmaeTcss B YCTHOH (opMe IO IpenBapUTEIbHO
0003HAUCHHBIM  TEOPETHYSCKMM  BOIpPOCAM W MaKCHUMAaIbHO
oreHuBaercs B 10 6amios: 9-10 6aJIoB BRICTABISACTCS, €CIIA CTYACHT
OoOHApYXWUJ BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIIyOOKOe 3HaHUE
MPOrPpaMMHOTO MaTepuaia, YMEHHE CBOOOIHO BBHITIONHSTH 3aJaHUS,
NPEAyCMOTPEHHBIE  IPOrPAaMMOM, OCBOMBIIMH  OCHOBHYIO, H
3HAaKOMBIM C JOTMOJHUTENBbHOU JuTeparypod. OTBET NOCTPOEH
JIOTUYHO, MaTepuall M3Jaraerci 4YeTKO, SCHO, XOPOIIHUM SI3BIKOM,
apryMEHTHUPOBAaHO, yMECTHO UCHONB3YyeTCsS WHGOPMAIMOHHBIA U
WUTIOCTPATUBHEIA Marepuall (IMPUMEpPhl M3 MPAKTHKH, TaOIHIIBI,
rpaduku U T.7.). Ha BOmpockl oTBe4aeT KpaTko, apryMEeHTHPOBAHO,
YBEPEHHO, MO CyIIECTBY. 8-7 OaJuIOB BBICTABISETCS, €CIH CTYICHT
00HAPYXKUJT TOCTATOYHO TITYOOKHE 3HAHUS POTPAMMHOTO MaTepuara,
YMEHUE WHCIONb30BaTh paHee IMONy4YeHHbIE 3HAaHHUS C BHOBB
MPUOOPETEHHBIMHU, MPUMEHATh WX Ha TpakTtuke. OTBET TOCTPOCH
JIOTUYHO, MaTepHall H3JIaraeTcs XOPOLIUM SI3BIKOM, MPHUBJICKACTCS
WH(OPMATUBHBIN W WLTIOCTPUPOBAHHBIN Marepwal, HO MPHU OTBETE
JIOMYCKaeT HEKOTOpble MOTPEIIHOCTU. Bompocsl, 3agaBaeMble
MpEenojaBaTesieM, HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTpPyIHECHUU 5-6
0aJIOB: CTYJACHT TOKa3bIBaCT HE JIOCTAaTOYHBIM YPOBEHb 3HAHHMA
y4e0HOTO M JIEKIIMOHHOTO Marepuala, He B MOJHOM 00beMe BiajieeT
MPaKTHYECKUMH HaBBIKAMH, YYBCTBYET ceOs HEYBEPECHHO IIPH OTBETE
Ha BOIIPOCHL. B 0TBeTe HE Bceraa MpUCyTCTBYET JIOTHKA, apTYMEHTHI

MPUBJICKAIOTCA HEAOCTAaTOUHO Beckue. Ha mocTaBieHHBIE BOMPOCHI
3aTPyIHSACTCS C OTBETaMH, IOKa3bIBa€T HEIOCTATOYHO TIIyOOKHE
3HaHus (-4 OawioB: CTYACHT T[OKa3bIBAeT CJIA0BIH  YPOBEHB
npoecCHOHANLHBIX ~ 3HAHWM,  3aTpyAHSCTCS  TpU  aHAIU3e
MpaKkTUYECKUX cuTyauuid. He MoxeT NpHUBECTH TMNpUMEPH U3
peanbHOI mpakTuku. HeyBepeHHO U JIOTMYECKU HEMOCIEA0BATEIBHO
u3naraeT Marepuan. HempaBuibHO OTBeuaeT Ha TIOCTaBJICHHBIC
BOIIPOCHI WM 3aTPYIHSIETCSA C OTBETOM

12.

IIpemMuansHbIe OaITHI

10

JIoNONHUTENBHBIE NMPEMHUANTbHBIE 0aTbl MOTYT OBITh HAYUCIICHBI 32
TTOCTOSTHHYIO aKTHBHOCTH BO BpeMs Ja0OpaTopHBIX 3aHsaATHil — 10
6amioB

13. |1

HIMBHyaJIbHBIC 33/IaHUS,
C TMIOMOIIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTENTbHBIC OaJlTbI

50

CTyIeHT MOXKET MPEAOCTaBUTh BCE 3aaHUs TEKYIEro KOHTPOIS U
KOHTPOJIBHBIC CPE3bI

14.

Hroro 3a cemecTp

100

Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aIbHOM
[TepeBon  100-6ammpHOM
YEeThIPEX0aUIBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

HIKaJe.

PEeWTHHIOBOM OICHKA IO JUCHUUILNIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50-10

0 0aJuIoB

3auyTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KOJIJIOKBUYM

Tema 6. [IpoexkTrpoBaHKHE KPUCTAIIIOB

1. ITousATHE O KpUCTaJUIE, KPUCTAIITMYECKOM BellecTBe. OCHOBHBIE CBOMCTBA KpHUCTAILIA.

13



2. PeHTreHOCTpYKTYpHBIN aHAIU3 Kak MeToA kpucramuioxuMuu. OnsIT bperros. Ilonsatue o cTpykrypHOM
THIIE.

3. BI/I[[bI XUMHUUYECKUX CBSI3CH B KpHucCTaJuiax. ITonsatue o TeTCPOACCMHUYCCKUX U TOMOJACCMUYCCKUX

CTPYKTypax.
4. Nonnas cBs3b. KoBanentHas cBa3b. KoopanHanmonHast cBs3b. Merauinyeckas cBsi3b. OcTaTouHas CBA3b.
CaoiicTBa.

5. Ilonsarue o MPOMCIKYTOYHBIX THUIIAX CBA3U: BOAOPOJAHAA CBA3b, MOHHO-KOBAJICHTHAA,
HOHHO-MCTAJINIMYCCKAsd, KOBAJICHTHO-MCTAJLJIMYCCKAs.

6. ITonsitre 00 nzomop¢uzme. CoBepIICHHBIN U HECOBEPIICHHBIH H30MOP(PU3M. YCIOBUS, TSI TPOSBICHUS
nzoMopduzMa. AHTH30MOPPU3M.

7. V30BajieHTHBIN U reTepOBAIICHTHBIN M30MOp(H3M. 3aKOH AHaroHaIbHBIX psiaoB depcmana. Teepsie
pacTBOpsl BTOporo poaa. CTpyKTypbl BHEIPEHUsI. TBepAbIE pacTBOPBI BHIYMTAHHUS.

8. ITonsitue o momumopdusme. JlnarpaMma COCTOSHHS OTHOKOMIIOHEHTHOM CHCTEMBI Ha IPUMEPE CEPBI.
MOHOTpONHBIE U 3HAHTHOTPOMHbIE nepexoasl. Kinaccupukamus tunos noaumopdusma. [Ipenen
noauMopdHoit 3amecTumMocTi. MoppoTponust ¥ HOTUMOPHU3M.

9. DneMeHThl CAMMETPHUH: OCh, TOUKA, TNIOCKOCTh. CuMMeTpudeckue rnpeodpazoBanus. O003HaUCHUE
AIIEMEHTOM CUMMETPHUHU.

10. CrnoxeHue 37€eMEHTOB CUMMETPHUH. TeopeMbI O CIIOKEHUH.

11. EaMHUYHOE U CUMMETPUYHO-paBHbIE HamnpasiaeHUs. [IoHATHE O TOUEUHOH TpyIIIIe CUMMETPHH.
OCHOBHBIE IPUHIUIIBI BEIBOJA TOUEUHBIX I'PYIL.

12. Bunbl cuMMETpUU: TPUMUTUBHBIN, [ICHTPAJIbHBIN, TUTAHAJIBHBIN, aKCUAIbHBIMH,

MJIAHAKCUAJIbHBIA, THBEPCUOHHO-ITPUMUTHBHBIN, MHBEPCUOHHO-TUIaHAIBHBIN. [loHATHE O KaTreropuu u
CUHTOHHUH

13. Tlonsitue mpoctoit hopMbl. OTKPBITHIE M 3aKPBIThIE MMPOCThIE GopMbl. [IpocThie GopMbl HU3IIECH
kareropuu. [IpocTeie hopMBbI CpeiHel 1 BBICIICH KaTeTOPUH.

14. OcHOBHBIE MPUHIIMIIBI TOCTPOCHUS CTEPEOrPAPUICCKUX U THOMOCTEpEorpaduIeCKUX MPOESKITHA.
HNunpexcer Mumnnepa. CUMBOJIBI TpaHEH.

Tema 11. XKuakue kpuctaaisl
1. PeanbHble kprcTasuibl. ToueuHble U MPOTSKEHHBIE 1€(DEKTHI B PEaIbHBIX KPUCTAILIAX.
2. IlonsTHEe 0 NPOCTPAHCTBEHHOM pemieTke. TpaHcuauus, BUAbI TPACIALUH.
Kpucranisl kak npocTpaHcTBeHHBIE pemieTku. Pemerku bpasa.

3. Teopust mioTHeWmux mapoBsix ynakoBok (ITHIY). 'ekcaronanbHast 1 KyOHuecKkas IapoBbIe YITAKOBKH.
Tunel mycTOT B IIapOBBIX YIAKOBKAaX.

4. MHorocmnoiinble yrnakoBki. Crioco0sl 0003Ha4€HUS MIOTHEHIINX IaPOBhIX YIaKOBOK.3HAYEHUE TEOPUHU
[T ansa kpuctamnoxumun. Onucanue cTpykryp AX, AX2, A2X ¢ no3zunuu merona ITIIY.

5. Teopus MpoCTpaHCTBEHHBIX rpynn cuMMeTpun denopoBa. DIEMEHTHl CAMMETPUYHOCTH: BUHTOBAs OCb,
IIJIOCKOCTH CKOJIB3AIIEr0 OTPAKEHUS.

6. Baxkueiimme CTpyKTyphI IPOCTHIX BEHIECTB (MEH, 0-Kelle3a, MarHus, ainMmasa, rpadura).
7. Baxneitmme ctpyktypbl OuHapubix coequnenuit (NaCl, CsCl, chanepura, Bropiuta, GIFOOpUTA).

8. 3aBHCUMOCTH (PU3UYECKUX CBOWCTB KPUCTAIJIA OT €0 CHMMETPUHU. XapaKTEPUCTHUECKUE TPYIIIIBI
kpuctauioB. CUMMeTpuUs TEIUIOBbIX npoueccoB. [Ipunuun Helimana.

9. DOnexrpuueckue cBoicTBa. [Ip€30351€KTpHUUECTBO U MUPOIIEKTPUUECTBO. CErHETOAIEKTPUUECTBO.

10. OnTuueckue cpoiicTa. J{BoliHoe mydenpenomienue. [longapusanus cBera. Bpamnienue miockocti
MOJISIPU3ALUT

11. XKunkue kpucramisl. Pa3HOBUAHOCTH (CMEKTHKH, HEMAaTUKH, X0IecTeprkn). [IpumeHenue.
caMoCTOfiTeIbHAsA padoTa

Tema 4. Cummerpus kpuctayioB. CUCTEMATUKA BUJIOB CUMMETPHUH



Kakue TeopeMbl 0 CI0KEHHH JIEMEHTOB CUMMETPUHU MOJKHO UCIIOJIB30BaTh, YTOOBI TIOCTPOUTH MPOCKIMU
CJICYIOIIUX BUJIOB CHMMETPHUH, JOMOTHUTh UX, 0003HAYUTh MOTYUYCHHBIH BUJ CHMMETPHUH 110 CUMBOJIHKE
bpaBs 1 MeXyHapOAHONW CHUMBOJIMKE. YKa3aTh KATETOPHUIO, BUJl, CHHITOHUIO.

Tema 5. @opMBl KPUCTAININYECKUX MHOTOIPAHHUKOB

HazoBute npoctyro popmy (1o ykazaHUIO IperoiaBaTenis), yKaXKuTe KaTeropui0 U CHHTOHUIO, HaJu4une
€IMHUYHOTO HalpaBJeHUs], BISETCS JIU JaHHAs NMpocTast (hopMa OTKPHITON WM 3aKPBITO?

Tema 6. IIpoekTrpoBaHNE KPUCTAIIIOB
[TocTpoiiTe rHOMOCTEpEOTPAPUICCKYIO TPOCSKIIHIO:
BapuanT 1: TpuronanbHoON IpU3Mbl
BapuanTt 2: TeTparoHasibHON AUTTUPAMHUIBI
Bapwuant 3: TeTpasnpa

Tema 8. Teopus muioTHeHMX mapoBbix yrnakoBok (ITLIIY)

Bapuanrt 1: Uto npencrasmustor codoii F-pemérku bpaBa? PaccunTaiite KpaTHOCTB DJIEMEHTApHON STUCHKH.

BapuanTt 2: Uto o3HadaeTt 3anuck Iba2 ? Kakue aneMeHThl CHMMETPUH UMEIOTCS B TAHHOM
IIPOCTPAHCTBEHHOM Ipyne?

BapuanT 3: Uto o3HauaeT 3anucs Pam21 ? Kakue 31eMeHThl CHMMETPUM UMEIOTCS B JTaHHOU
IIPOCTPAHCTBEHHOM IPyIIIIE

Tema 9. Kpucraimoxumusi HEOPraHUYECKUX COCTUHEHHI
BapuanT 1. K kakoil cCHHTOHUM OTHOCHTCS TaHHAs IUIOTHEHIIIAs MIapoBasi YIaKoBKa: K KyOHMUECKOW MITH K
rekcaroHanpHOU? Jlaiite aprymeHTupoBaHHblil oTBeT....(BABACACA)...
Bapuant 2.. B kpucramumueckoii crpykrype AB2C4 arombl C 06pa3yroT MIIOTHEHIIYIO YITAKOBKY.
KoopaunanmonHoe unciao atomoB A paBHO 4, a aromoB B — 6. KakoB Tun 3ansaTheIX yctoT? Kakas yacTb
IIyCTOT 3arloJIHEeHa?
Bapuant 3. Kpuctamier CsNiC1 umeroT crnenyronyo ctpykrypy: arombl C1 u Cs 006pa3yoT COBMECTHO

JIBYXCJIOMHYIO IIAPOBYIO YTIAaKOBKY, aTOMbI N1 HaXOJSATCS B OKTa’3ApUYECKUX MmycToTax. Onpenenurb, Kakas

4acTh OKTaYIPUUYECKUX ITYCTOT 3alOJHEHA.
TecTupoBanme

Tema 1. OCHOBBI PEHTI€HOCTPYKTYPHOTO aHAIU3a
1. KakoBbl OCHOBHBIE MAKPOCKOIIMYECKUE MPU3HAKK KpUcTasuia?
a) CAMMETPHsI, aHU30TPOIHSI U OJHOPOIHOCTb;
b) rabutyc, UBET U pa3Mephl;
C) COCTaB, CTPYKTypa 1 CBOMCTBA;
d) uuctora u popma rpaHeil.

2. TMouemy /i pa3iaMyUHBIX BEIIECTB U JUIsl pa3HbIX I'paHel KpHUCTalia OHOTO BEUIECTBAa YIVIBI, IPU
KOTOPBIX TPOUCXOJUT OTPAKEHHE PEHTTEHOBCKUX JIydeil pa3iuyHbI?

a) U3-3a pa3Iuus MEXIUIOCKOCTHBIX PACCTOsHHUIA,
b) BcreacTBHE pa3auunii B XUMHYECKOM COCTABE;
¢) u3-3a 1e(HEKTOB KPUCTAININYECKON PEIICTKH;

d) HMYero U3 NepeuncIeHHOro.

3. B yeM cocTOsT JOCTOMHCTBA METO/Ia BpaIlleHUs ?

a) 1O peHTreHorpamme, nojb3ysack popmysnoit D=nl=2dsing, 1erko onpeaenuTs Nepuoabl HICHTUYHOCTH
KpHUCTAJUIa, T.€. MapaMeTPhI €T0 PELICTKHU;

b) MOHOXpOMAaTHUECKUN PEHTTEHOBCKUH JIyd;
C) BO3MOXKHOCTb UCCIIEOBAHMSI TOJUKPUCTAININYECKUX TE;
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d) HMYero U3 NepevncIeHHOro.

4. Yto Takoe aHU30TPOIHS?

a) 3aBUCUMOCTh (PU3UKO-XUMHUUECKHUX CBOIMCTB OT HAlpaBJICHHUs B KPUCTAILIE;

b) Hanboee ob1as 3aKOHOMEPHOCTD, IPUCYIAsE CTPOCHHUIO U CBOMCTBAM KPHUCTATHYECKOTO BEIIECTBA;

C) €CJIi CBOMCTBO BEIIECTBA HE U3MEHSETCS B 3aBUCUMOCTH OT HAMPABJICHUS UM OMHUCAHUE 3TOTO
CBOKCTBA HE 3aBUCHUT OT OPUEHTALIMU CUCTEMBI KOOPIMHAT, TO TOBOPSAT, YTO BELIECTBO AHU30TPOITHO B
OTHOIIIEHHH 3TOTO CBOMCTBA;

d) HE3aBHCUMOCTH CKaISIPHBIX (PU3UKO-XUMUYECKUX CBOMCTB KpHUCTAJlJIa OT €T0 OPUEHTAIMH.
5. UeM xapakTepu3yeTcsl KPUCTAUTMUECKOE COCTOSTHUE BelecTBa?
a) OJVDKHUM TIOPSIIKOM;

b) TanbHUM MOPSIIKOM;

C) TEKy4YeCThIO;

d) 6ecriopsiIOUHBIM IBUKEHUEM YACTHII.

6. YKaxuTe XapaKTepHbIEC YEPThI )KUIKOTO COCTOSHUS BEIIECTBA?
a) ONMMKHUH MOPSIIOK;

b) nanbHMIA TOPSIAOK;

C) XaOTUYHOE JIBMKEHUE YaCTHII.

d) HUYero u3 nepevYncICHHOTO

7. YKakute 0JHO U3 OCHOBHBIX CBOMCTB KpUCTaIa?

a) TIACTUYHOCTh

b) crmocoOHOCTH K CAMOOTPAHKE;

C) TEKy4ecCTb,

d) crtocoOHOCTh K BO3TOHKE.

8. Kpucramnoxumus nzydaer?

a) TepPMOJIMHAMUYECKHE CBOMCTBA KPUCTAIIIA;

b) BiusiHUE BHENTHUX (PAKTOPOB HA MPOIIECC KPUCTATUIU3AINH;

C) CBSI3b CHMMETPHUU KPUCTAITIA U €0 (PU3NIECKUX CBOMCTB;

d) HUYero U3 MepevrcICHHOTO.

9. YkaxuTe XxapakTepHble YepThl aMOP(GHOTO COCTOSHUS BeliecTBa?
a) OMVDKHUI TOPSIOK;

b) manpHUI MOPSIIOK;

C) XaOTHYHOE JIBH)KEHUE YaCTHIl.

d) HMYero U3 NepevncIeHHOro

10. YUTo mo3BONIMII YCTAHOBUTH PEHTTEHOCTPYKTYPHBIN aHan3?

a) B3aUMHOE PaCIOJIOKEHNE aTOMOB B KpUCTaIIIaX

b) peanbHbIe pa3Mepbl aTOMOB B KPUCTAJUTMUECKUX CTPYKTYpax;
C) TUIIBI XUMUYECKUX B3aUMOJCHCTBHI MEXIYy YaCTUIIAMHU B KPUCTAILTIE;
d) HUYero U3 MepevrcICHHOTO.

Tema 2. OcoOEHHOCTH XUMHUYECKOTO B3aMMOJICHCTBUS B KPUCTAIIIax
1. CTpyKTypbl KpUCTAJJIOB KAKOTO BEILIECTBA SIBISIOTCS TOMOIECMUYECKUMU?
a) YIJIEKHUCIIOTO Ta3a;
b) BoIBI;
C) XJIOpUJa BOIOPO/A;
d) xopuna Hatpus.
2. Kak cooOmuTh morynmpoBOAHUKY METANIMUECKUE CBOMCTBA?

a) co3Jarh YCJIOBUs, 0OecreunBalonye COMMKeHNEe aTOMOB Ha MEHBIIIUE PACCTOSHUS, MPU KOTOPBIX
BAJICHTHAsI 30HAa U 30HA MIPOBOAMMOCTH MEPEKPHIBAIOTCSI.
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b) cosnark ycioBus, 0OecreunBaioye yajJeHne arToMOB Ha OOJbIINE PACCTOSIHUSA, TPH KOTOPBIX
BaJICHTHAsI 30Ha U 30HA IPOBOAMMOCTH HE IMEPEKPHIBAIOTCS.

C) MOHU3UTH TEMIIEPATYDY.

d) moBBICUTE TEMIIEpATYDY.

3. Kak BIusIOT IpUMECH Ha 3JIEKTPOIIPOBOIHOCTH MOITYIIPOBOIHUKOB?
a) MOBBIIIAIOT TPOBOUMOCTD;

b) yMeHBIIIaI0T MPOBOUMOCTB;

C) HE U3MEHSIOT IPOBOIUMOCTb;

d) ux BIUsSHUE 3aBUCUT OT XapaKkTepa MPUMECH.

4. Kak cooOmuTh MOIyITPOBOAHUKY METAUIMUECKUE CBOMCTBA?

a) co3Jarh YCJIOBUs, 00ecIeunBalonue COMMKeHNE aTOMOB Ha MEHBIIIUE PACCTOSHUS, MPU KOTOPBIX
BAJICHTHAsI 30HAa U 30HA MIPOBOJMMOCTH MEPEKPHIBAIOTCSI.

b) co3nark ycioBus, 00ecreunBaioue yajJeHne aToMOB Ha OOJBIINE PACCTOSIHUSA, TPH KOTOPBIX
BaJICHTHAsI 30Ha U 30HA IPOBOAMMOCTH HE IMEPEKPHIBAIOTCS.

C) MOHU3UTH TEMIIEPATYDY.

d) moBBICUTE TEMTIEpATYDY.

5. Kakoe npocToe 1o cocTaBy BEUIECTBO, C TOUKH 3pEHHS CTPYKTYPHBIX MPEICTABICHUH, SBISIETCS
CJIOKHBIM?

a) rpadur;

b) anmas;

C) MarHuif;

d) menp.

6. CTpyKTypbl KPUCTAJUIOB KAKOTO BEILIECTBA SIBJISIIOTCS FE€TEPOACCMUUECKUMU?
a) cynbduaa MUHKA;

b) BoIBI;

C) XJIOpUJa BOIOPO/A;

d) anmasa.

7. B KakoM KpHUCTaJIJIE Peaanu3yeTcsl MOHHO-KOBAJIEHTHBIN THUIT XUMHYECKOMN CBA3U?
a) cynbduaa 1UHKA;

b) BOmBI;

C) XJIOpHJIa HATpUs;

d) anmmasa.

8. Kakoli Tun cBsi3u peanusyercs B cIlaBaxX HaTpus ¢ MEJbIO?

a) MOHHas,;

b) HOHHO-KOBaJICHTHAS;

C) KOBaJICHTHO-METaJUIJUIMYECKas;

d) noHHO-MeTaInYeCKas.

9. Kakoil TUII CBSI3M peaIM3yeTCs B MOTYyITPOBOIHUKAX ?

a) MOHHas;

b) HOHHO-KOBaJICHTHAS;

C) KOBJICHTHO-METAJUTHYECKAs,;

d) nonHo-mMeTaIMYeCKasl.

10. Kakue ¢puzndeckue cBocTBa ONMPEACSIOTCS 0COOCHHOCTHIO METANTMIECKON CBA3N?
a) BHICOKHE TETIJIOU30JIMPYIOIINE CBOICTBA,

b) 31eKTPOIPOBOAHOCTb;

C) XPYIIKOCTb;

a) TBEpPAOCTb.

Tema 3. KpucramioxuMu4ecKkue siBICHUS



1. Yro takoe momumopduzm?

a) CBOMCTBO HEKOTOPBIX BEIIECTB CYIIECTBOBATh B BU/I€ HECKOJIbKUX KPUCTAIIMUYECKUX CTPYKTYP,
OTJIMYAIOUIUXCS IO CUMMETPUHU, BHYyTPEHHEMY CTPOEHHUIO U CBOMCTBAM;

b) paBHOGOPMEHHOCTB;

C) 3aKOHOMEPHOE MU3MEHEHHUE CTPYKTYPHI IPH 3aKOHOMEPHOM U3MEHEHUH XUMUYECKOTO COCTABA;
d) HUYero u3 MepevrcICHHOTO.

2. Yro takoe mopdorpomnus?

a) CBOICTBO HEKOTOPHIX BEIIECTB CYIIECTBOBATh B BHJI€ HECKOJIbKUX KPUCTAJUIMYECKUX CTPYKTYD,
OTJIMYAIOUIUXCS IO CHMMETPHUH, BHYyTPEHHEMY CTPOEHHUIO U CBOMCTBAM;

b) paBHOPOPMEHHOCTB;

C) 3aKOHOMEPHOE U3MEHEHHUE CTPYKTYPHI PH 3aKOHOMEPHOM U3MEHEHUH XUMHUYECKOTO COCTaBa;
d) HUYero U3 MepevrcICHHOTO.

3. Yto Takoe nuzomopduzm?

a) CBOICTBO HEKOTOPHIX BEIIECTB CYIIECTBOBATh B BHJI€ HECKOJIBKUX KPUCTAJUIMYECKUX CTPYKTYD,
OTJIMYAIOUIUXCS IO CHMMETPHUH, BHYTPEHHEMY CTPOEHHUIO U CBOMCTBAM;

b) paBHOGOPMEHHOCTB;

C) 3aKOHOMEPHOE U3MEHEHHUE CTPYKTYPHI PH 3aKOHOMEPHOM U3MEHEHUH XUMHUYECKOTO COCTaBa;
d) HUYero U3 MepevrcICHHOTO.

4. Kakue BemiecTBa U30MOP(QHBI IpyT APYyTy?

a) OKCHJI ITMHKA U MarHuu;

b) anmas u rpadur;

C) MOHOKJIMHHAsI © pOMOHWUECKas cepa;

d) gepnslii u 6enbrit Gpocdop.

5. K xakomy Tumy noaumopdusmMa OTHOCSITCS anmas u rpadurt?

a) CTPYKTypa ¥ KOOPIAUHALIMOHHOE YUCIIO OJJUHAKOBBI, 3 CBOWCTBA BELIECTB Pa3INYHBbI;
b) cTpyKTypHbIE €TUHUIIBI PACIIONATAIOTCS MO/ PA3HBIMU YTJIAMU;

C) HEMPABMWJIbHOE ITOJIOKEHUE MOJICKYIT B y3J1aX KPUCTAIUTMYECKON PEIIeTKH;

d) B cTpyKTYypax KOOpJAWHAIIMOHHOE YHCIIO PA3JIHYHO.

6. K xakomy tuny nonmumopdusma otnocsres a-Fe u b-Fe?

a) CTPYKTypa U KOOPAMHAIIMOHHOE YHMCIIO OIMHAKOBBI, @ CBOWCTBA BEIIECTB Pa3IUYHBI;
b) CTpyKTypHBIE €AUHUIIBI PACTIONATAIOTCA MO Pa3HBIMU YIJIAMU;

C) HEMpaBWJIbHOE TOJI0KEHUE MOJIEKY B Y3JIaX KPUCTAUIMYECKON PEIeTKY;

d) B cTpyKTypax KOOpAMHAIIMOHHOE YHCIIO PA3IHYHO.

7. Kakue BelllecTBa XxapakTepu3yrTcsa OAMHAKOBBIM TurioM [THIY?

a) HOpMaJIbHBIE M OOpAICHHbIC IITUHEIH;

b) anma3s u rpadwur;

C) 4epHbIi 1 6emnbiit pocdop;

d) monmumopdHbIe MOTUDUKAITIN KBapIIa.

8. Kakoe KpucTamsIoXuMHU4€ECKOE SIBJIEHUE PEATU3YIOTCS B CTAJISAX?

a) moaumMopusm;

b) Mmopdorpornus;

¢) u3oMophu3Mm;

d) obpazoBanue TBepabIX pacTBopoB Il pona.

9. IlpumMepoM Kakoro KpUCTAITIOXUMUYECKOTO SIBIICHUSI MOXKET CIIYXKHTh TIEPEX0] MOHOKIIMHHOM CEpPhI B
POMOHMYECKYIO SBISIETCS?

a) SHAHTHOTPOITHBIN TIEPEXO]T;
b) MOHOTpOTIHBII IEPEXO;

¢) mopdoTpornus;

d) uzomopduzm.
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10. IIpuMepoM Kakoro KpUCTaINIOXMMHUECKOTO SIBIEHUSI MOXKET CIYXKHUTh OJIOBSHHAs yyma?
a) MOHOTPOITHBIN TIEPEXOI;
b) SHAHTHOTPOIHBIN MEPEXO;
¢) mopdoTpornus;
d) uzomopduzm.

Tema 4. CummeTtpus kpuctaiios. CucTeMaTHKa BUI0B CUMMETPUN
1. K cummeTrpudeckum nmpeoOpa3oBaHUsIM HE OTHOCHUTCS:
a) OBOPOT;
b) oTpakeHHE B TUIOCKOCTH;
C) OTPaXCHHUE B TOUKE;
d) orpaxkenue B CyObEKTUBHOM BOOOpaKEHHUH.
2. DneMeHTapHbIM yIJIOM TOBOpoTa ([ |[1) TOBOPOTHOM OCH HA3bIBAETCS
a) HaMMEHBIINH yToJl TOBOPOTA, MPU KOTOPOM ITPOUCXOJUT COBMEIIEHHE BCEX TOUYEK MHOTOTPAHHHUKA;
b) HauGoONBIIMIA YTOT TOBOPOTA, MIPH KOTOPOM MPOUCXOAUT COBMEIIEHUE BCEX TOYCK MHOTOTPAHHUKA;
¢) Mo00# yroJ, Ipr KOTOPOM MPOUCXOIUT CUMMETPHUUIECKOE TTPeoOpa3oBaHuE;
d) yron oTpaxkeHus: CBETOBOTO MOTOKA.
3. B kpucTamiax MOTyT ObITh TOBOPOTHBIE OCH ...
a) TOJIbKO HEYETHBIX MOPSIKOB;
b) TONBKO YETHBIX TTOPSIKOB;
c) 2, 3,4 u 6 nopsAKOB;
d) Bcex mopsinkoB ot 1 1o 6.

4. Boobpaxaemasi psimasi, Ipy TIOBOPOTE BOKPYT KOTOPO HAa HEKOTOPBIN 3JIEMEHTApHBIN YTOJI C
MOCIEYIOIUM (WM MPEABIAYIINM) OTPAaXKEHUEM B LIEHTPE (PUTYpPBI, ITOCIEIHSISI COBMECTUTCS CaMa C
c000I1, Ha3bIBAETCH. ..

a) TTOBOPOTHOM OCBIO;

b) HHBEPCHOHHOM OCHIO;

C) TUIOCKOCTHIO CHMMETPHH;
d) meHTpom uHBEpCHUU.

5. BooOpaxkaemasi TOuka BHyTpH (PUTyphl, KOTOpasi XapaKTepU3yeTcsl TEM, UTO Jt00as MpoBeICHHAs Yepes
Hee MpsAMas 1o 00e CTOPOHBI OT HEe Ha PABHBIX PACCTOSIHHUSIX BCTPEYAET OIMHAKOBBIE (COOTBETCTBEHHBIE)
TOYKU (PUTYPBI HA3bIBAETCH...

a) IOBOPOTHOM OCHIO;

b) MHBEPCHOHHOM OCHIO;

C) MJIOCKOCTBIO CUMMETPHH;
d) neHTpoM MHBEpCHH.

6. BooOpakaemast III0CKOCTh, KOTOpasi AT (GUTypy Ha 2 3epKaJbHO PaBHBIE YaCTH, OTHOCSIIUECS IPYT K
APYyTy KaK IPEIMET U €ro 3epKajbHOE OTPaKEHNUE HA3bIBAETCA. ..

a) TUIOCKOCTBIO CKOJIB3SIIIIETO OTPasKEHHUS;
b) MHBEPCHOHHOM OCHIO;

C) MJIOCKOCTBIO CUMMETPHH;

d) neHTpom MHBEpCHH.

7. Boobpakaemas npsimasi, py OBOPOTE BOKPYT KOTOPOM HAa HEKOTOPBIN Yroil, pUrypa CoBMeIaeTcs cama
¢ co0ol Ha3bIBaeTCA ...

a) TUIOCKOCTBIO CKOJIB3SIIIIETO OTPasKEHHUS;

b) MHBEPCHOHHOM OCHIO;

C) MJIOCKOCTBIO CUMMETPHH;

d) moBOPOTHOI OCHIO.

8. Hanmuue B MHOTOrpaHHHKE (KPUCTAIIE) IPUCYTCTBUE LIEHTPA MHBEPCHH MOXKHO YCTaHOBUTh



a) HaJTM9UeM B KPUCTaJUIE IICHTPA TSKECTH;

b) HanMureM XoTs OBl ABYX B3aMMOTApaIICIbHBIX TPaHEH;
C) HaJTM4KeM TpaHell B BUC MPaBUIBHBIX TPEYTOJILHUKOB,;
d) monmapHOIi MapauIeTbHOCTBIO BCEX €T0 rpaHei

9. IlopsiI0K OCH CUMMETPHUH OIPEEIIAETCA

a) YMCJIOM COBMEIIIEHUH MTPHU TTOBOpoTe Ha 360°;

b) uuciom coBMmerienuii mpu nmosopore Ha 180°;

C) MPOU3BOJILHBIM YHCIIOM COBMEIIEHUN BCEX TOUEK (UTYPBI;
d) uucnom rpaneii;

10. B xpucramax, coaepkaimx HUHBEPCUOHHbBIE OCH

a) HET TIOBOPOTHBIX OCEH;

b) HEeT eHTpa UHBEpPCUH;

C) OTCYTCTBYIOT IJIOCKOCTH CUMMETPHH;

d) Her orpannyeHu M0 HAOOPY AIIEMEHTOB CUMMETPHH.

Tema 5. ®opMbI KpUCTATUIMYECKUX MHOTOTPAHHUKOB
1. Kakas 13 HHXKeTepeurCICHHBIX MPOCTHIX (POPM SBISETCS OTKPBHITON?
a) CkaneHoamp;
b) TerparoHanbHbIN TETpaIP
c¢) luterparonanbHas nupamMmuaa;
d) TerparonanpHasi AUUPaAMU/IA.
2. Kakas U3 HIDKETIepeYrCICHHBIX MPOCTHIX (POPM SABIISETCS 3aKPBITOM?
a) CkasieHoap;
b) TerparonanpHas mpu3Ma;
¢) [luterparoHanpHas MIpamMuaa;
d) [Tunaxouns.
3. Kakast u3 HHKenepeunciIeHHbIX MPOCTHIX POPM HE OTHOCUTCS K CpeHeH KaTeropun?
a) CkaneHoamp;
b) TpuronTpurerpasup;
c¢) luterparonanbHas nupamMuaa;
d) TerparonanpHasi AUUPaAMU/IA.
4. Kakas U3 HIDKETIepEUYHCICHHBIX MPOCTHIX (DOPM HE OTHOCUTCS K BBICIICH KaTeropuu?
a) ['ekcasnp;
b) Pom6031p;
c¢) Pombonmonexasmp;
d) [Tenraronmomexa’mp.
5. JInst Kakoii U3 MEePEYUCIICHHBIX TPOCTHIX (POPM XapaKTEPHO HAMYKME EAMHUYHOTO HATIPABICHUS?
a) Mmnp;
b) Pom6osnp;
c¢) PomGomonekasnp;
d) TpuronTpuokxrasp.
6. Jlns Kakoii U3 MEepPEeYUCICHHBIX TPOCTHIX (POPM XapaKTePHO HATMYHE CHMMETPHUYHO-PAaBHBIX
HarpaBJieHUN?
a) Munp;
b) Pom6031p;
¢) TpuronanbHBINA Tpaneodap;
d) TpuronTpuokxrasap.

7. VYkaxurte npocTyro GopMy KpucTaia, B KOTOPOH I'paHU MPEACTABIEHbI IPABUIbHBIMHU TPEYTOJIbHUKAMH.
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a) [iuonp;
b) Pombosnp;
c¢) Terpasnp;
d) TpurontpuoxTasp.
8. Ykaxure mpocTyro GpopMy KpUCTallia, B KOTOPOH TpaHy MPEACTaBICHBI IPABIILHBIMH
IIPSIMOYTOJIbHUKaMH?
a) uonp;
b) I'ekcasnp;
c¢) Terparekcasnp;
d) TpuronTprokTasIp.
9. C monsiTreM mpoctasi popma KpucTaia He CBSI3aHbI CICTYIOIINE TOHITHS
a) [lonynpukpsitas npoctas hopma;
b) KomOuHanus;
c¢) Obmas pocTtas hopma;
d) Yactnas npocras ¢popma;
10. CoBOKYITHOCTb T'PaHEH, CBSI3aHHBIX MEXK]Ty COOO0H 2JIEMEHTaMH CUMMETPHH, Ha3bIBACTCS
a) [Ipocroit popmoii.
b) KomOunanueii;
c¢) Opranuzanuei;
d) Huuero u3 nepevrciieHHOTO.

Tema 6. [IpoexkTpoBaHKE KPUCTAILIIOB
1. Crepeorpaduueckne mpoeKIuu
a) JlatoT TouHbIe MpeCTaBICHHS O pa3Mepax KpUCTaia;
b) [latoT TouHBIE PENCTABICHHUS O PACIIONIOKEHUH IPAHEH B KpUCTAIIAX;
c¢) JlatoT TouHble MpencTaBiIeHus 00 yIiax U 3JIEeMEHTax CUMMETPUU B KpUCTalIax;
d) IIpencraBnsor coO0i MPOEKIMKU HOPMAJIEH K IpaHsIM KpUCTala.
2. 'momocrepeorpaduueckue IpoeKIuu
a) JlaroT TouHBIE MPEICTABICHHS O pa3Mepax KpUCTaIa;
b) He ommnuarorcs ot crepeorpadnyecKux MpOeKIINiA;
¢) JlatoT TouHbIe MpenCcTaBICHHs 00 YIIIax U 2JIEMEHTaX CHMMETPUH B KPUCTAIIIAX;
d) [IpeacrasmnstoT coO0i MPOEKITMK HOpMaJIe K TPpaHsIM KpUCTaslIa
3. Hanpapnenwue, NepneHIUKYASIPHOE TI0 OTHOIICHUIO K KPYTY MPOEKIIUH, IPOCKTUPYETCS B BUJIE
a) Jlyru Ha Kpyre MpoeKIHH;
b) 2 Toukamu, JIeKAIUMH Ha OKPY>KHOCTH;
c) Toukoii B 1IeHTpE KpyTa;
d) Touku BHYTpHU Kpyra MPOEKITUH.
4. ITpoekuus MI0CKOCTH, MAPAJIIETLHON IIOCKOCTH KPYyra MPOEKIMU, COBMAAAET. ..
a) C ntnaMeTpoM Kpyra poeKIuy;
b) C nmyroii Ha KpyTe MPOCKIINH;
¢) C kpyrom npoexiuu;
d) C 2 Toukamu, JeXaluMH Ha OKPY>KHOCTH.

5. B rHomocTepeorpaduueckux MpoeKIUsIX napajuieabHas rpaHb KpPyTy MPOEKIIUH U JIeXkKalasi HaJl HUM
0003Hayaercs

a) KpecTukoM Ha III0CKOCTH KpyTa IPOEKIINH;
b) KpyxoukoM Ha OKPYKHOCTH;

c¢) KpectukoMm B LieHTpe Kpyra IpOEKIHH;

d) Kpy>xodkom B IIeHTpe Kpyra IpOeKITHH.

6. Husmas xareropusi OObeAUHSET. . .



a) Bce BUJAbI CHMMCTPHUH, UMCIOINEC CANHUYIHOC HAIIPABJICHUC,

b) Bce Buibl cuMMeTpuH, COAIEpIKaIie MO OAHOM OCH BBICIIETO MOPSIIKA, COBMAIAIONIEH C CIMHUYHBIM
HaIpaBJICHUEM;

c¢) Bce Buzbl cumMeTpun, B KOTOPBIX HET OCEH MOPsIKa BhITIE 2;

d) Bce BUIBI CHMMETPHH C HECKOJIBKUMU OCSIMH BBICIIETO TIOpsiaka (o0si3arensHo mpucyTcTBUE 41.3), Bce
HaIpaBJIeHUs B KPUCTAJIJIaX 3TOM KaTerOpuu — CUMMETPUYHO-PaBHBIE.

7. Cpennsisi Kareropus 0ObEIUHSET. ..
a) Bce BubI cumMMeTpuu, UMEIOIINE SAMHUYHOE HAIPaBJICHUE;

b) Bce BuabI cHMMETpHH, COEPIKAIIUE IO OJHOW OCH BBICIIETO MOPS/IKA, COBIAAIONICH ¢ e AMHUYHBIM
HAIIPaBIICHUEM;

c¢) Bce BuzibI cuMMeTpun, B KOTOPBIX HET OCEH MOpsIKa BhIIIE 2;

d) Bce Buabl cHMMETpUM € HECKOJIBKUMH OCSIMH BBICIIIETO TTOpsiiKa (00si3aTenbHO TpucyTcTBue 41L.3), Bce
HalpaBJICHUS B KPUCTAIUIAX STOW KaTETOPUU — CUMMETPUYHO-PABHBIE.

8. Beicmiast kareropusi OObEIUHSET. ..
a) Bce BUIbI CI/IMMeTpI/II/I, NMCHOIIINEC CAMHUYHOC HaHpaBJIeHI/IC;

b) Bce Buibl cuMMeETpuH, COAIEpIKaIie MO OAHOM OCH BBICIIETO MOPSIIKA, COBMAIAIONIEH C CIMHUYHBIM
HaIpaBJICHUEM;

c¢) Bce Buzbl cumMeTpuu, B KOTOPBIX HET OCEH MOPsIKa BhITIE 2;

d) Bce BUIBI CHMMETPHH C HECKOJIBKUMU OCSIMH BBICIIETO TIOpsiaka (o0si3arensHo mpucyTcTBUE 41.3), Bce
HaIpaBJIeHUs B KPUCTAJIJIaX 3TOM KaTerOpUU — CUMMETPUYHO-PaBHBIE.

9. CUHTOHHUSA — ITO ...
a) [pynma BUAOB cUMMETpHH, 00pa3oBaHHAs IIEHTPOM CUMMETPHH.

b) prnna BUJ0OB CUMMCTPHU C OJUHAKOBBIM YHCJIIOM CIUHUYHBIX HaHpaBHeHHﬁ, 06J'Ia,Z[aIOH_[I/IX OJHUM HJIN
HCCKOJIbBKUMU CXOAHBIMHU 3JICMCHTAMU CUMMCTPUU (HpeILHO‘-ITeHI/Ie OTHACTCA OCAM BBICHICTO HOpHI[Ka).

¢) I'pynna Bu10B CUMMETPUH, UMEIOIIMX IOBOPOTHBIE OCH BTOPOTO MOPSIIKA;

d) ['pynmna Bu10B cMMMeETpuUH, 00pa30BaHHAas TUIOCKOCTSIMH, TPOXOISIIMMH BJIOJIb TOBOPOTHON OCH
BBICIIIETO TOPSAKA.

10. B rHOMOcTepeorpaguueckux MpoeKuusaX NepeHANKYIsApHas TpaHb KPyry NPOeKIMKU 0003HAYaeTCs
e) KpecTukoM Ha 1II0CKOCTH KpyTa IPOEKIINH;

f) Kpy>xoukoM Ha OKpy>KHOCTH;

g) KpecTukoM B 1IEeHTpe Kpyra NpoeKIuy;

h) Kpyko4koMm B IIEeHTpe Kpyra MpOeKITUH.

Tema 7. Kpucramnmuueckas pemrerka. AToMHas Teopusi @egoposa.

1. Kakoe BemecTBo uMeeT KpUCTAJUINYECKYIO CTPYKTYPY, IPEACTABICHHYIO IPaHEIIeHTPHUECKON
KyOu4eckoil pemeTkoit?

a) aimMas;

b) menp;

C) MarHuif;

d) BropTIUT.

2. Uemy paBHO KOOPAMHAIIMOHHOE YUCIIO B CTPYKTYpE MeAu?
a)12; ¢) §;

b)5; d) 6.

3. Yemy paBHO KOOPAMHAIIMOHHOE YHCJIO B CTPYKTYpE BoJb(ppama?
a)12; c¢) §;

b)5; d) 6.

4. Kak Ha3bIBaeTCs BCECTOPOHHE-TPAHELIEHTPOBaHHAsl peleTKa no bpass?
a) A-pereTka;

b) C-pemrerka;

c¢) P-pemerka,;
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d) F-pemerka.

5. Kak HaspiBaeTcst 00bEMHO-IIEHTpUpPOBaHHAsT peméTka mo bpass?
a) A-peleTka;

b) I-pemeTka;

c) P-pemierka;

d) F-pemerka.

6. Kak HasbiBaeTcs 6azoueHTprupoBaHHas Boib ocu OY pemérka no bpasa?
a) A-pereTka;

b) [-pemerka;

¢) B-pemerka;

d) F-pemerka.

7. DeMEeHTaMU CUMMETPUYHOCTH SIBIISIFOTCHL. . .

a) IOBOPOTHAs OCh;

b) nHBEpCHOHHAS OCB;

C) BUHTOBAs OCh;

d) neHTp mHBEpCHUH.

8. KInMHOIm10ckoCcTh — 37T0. ..

a) MIOCKOCTh 3€PKaTIbHOTO OTPAKEHUS;

b) IIIOCKOCTh CKOJIB3SIIIETO OTPaKEHHUS,;

C) MepHeHIUKYISpHAsI MJIOCKOCTh;

d) utockocTh, Nexkaias o yriom 45 rpaaycos.

9. DneMeHThl CHMMETPUYHOCTH BKIIIOUAIOT 0053aTeIbHBIM COCTABHBIM AJIEMEHTOM ...
a) IOBOPOTHYIO OCB;

b) HHBEPCHOHHYIO OCb;

C) TPAHCISALIUOHHBIN BEKTOD;

d) neHTp mHBEpCHUH.

10. Yucnio npocTpaHCTBEHHBIX TPYIIT CUMMETPUH KpucTaiuioBs 1o E. ®enoposy:
a) 32;

b) 320;

c) 230;

d) 6eckoHeUHO.

Tema 8. Teopus mioTHeHMX mapoBbix yrnakoBok (ITLIIY)

1. Kakoe BemecTBo nMeeT KPUCTAJUIMIECKYIO CTPYKTYPY, IPEACTABICHHYIO IPaHEIICHTPHYECKON
KyOM4eCKOM peréTKomn?

a) aiMas;

b) menp;

C) MarHuii;

d) BropTIHT.

2. Yemy paBHO KOOPAMHAIIMOHHOE YHCIIO B CTPYKType Meau?
a)12; c¢) §;

b)5; d) 6.

3. Uemy paBHO KOOPJMHALMOHHOE YHCIIO B CTPYKType Bojib(ppama?
a)12; ¢) §;

b)5; d) 6.

4. Kak Ha3bIBaeTCs BCECTOPOHHE-TPAaHELICHTPOBaHHAas pemérka no bpass?
a) A-peleTka;

b) C-pemetka;

c¢) P-pemerka;



d) F-pemerka.

5. Kak HaspiBaeTcst 00bEMHO-IIEHTpUpPOBaHHAsT peméTka mo bpass?
a) A-peleTka;

b) I-pemeTka;

c) P-pemierka;

d) F-pemerka.

6. Kak HasbiBaeTcs 6azoueHTprupoBaHHas Boib ocu OY pemérka no bpasa?
a) A-pereTka;

b) [-pemerka;

¢) B-pemerka;

d) F-pemerka.

7. DeMEeHTaMU CUMMETPUYHOCTH SIBIISIFOTCHL. . .

a) IOBOPOTHAs OCh;

b) nHBEpCHOHHAS OCB;

C) BUHTOBAs OCh;

d) neHTp mHBEpCHUH.

8. KInMHOIm10ckoCcTh — 37T0. ..

a) MIOCKOCTh 3€PKaTIbHOTO OTPAKEHUS;

b) IIIOCKOCTh CKOJIB3SIIIETO OTPaKEHHUS,;

C) MepHeHIUKYISpHAsI MJIOCKOCTh;

d) utockocTh, Nexkaias o yriom 45 rpaaycos.

9. DneMeHThl CHMMETPUYHOCTH BKIIIOUAIOT 0053aTeIbHBIM COCTABHBIM AJIEMEHTOM ...
a) IOBOPOTHYIO OCB;

b) HHBEPCHOHHYIO OCb;

C) TPAHCISALIUOHHBIN BEKTOD;

d) neHTp mHBEpCHUH.

10. Yucnio npocTpaHCTBEHHBIX TPYIIT CUMMETPUH KpucTaiuioBs 1o E. ®enoposy:
a) 32;

b) 320;

c) 230;

d) 6eckoHeUHO.

Tema 9. Kpucramioxumusi HEOpraHU4eCKUX COEAMHEHU I
1. CTpyKTypy, KaKoro U3 NEePEUrCICHHBIX HIKE BEIIECTB, HEIB351 HHTEPIPETUPOBaTh B TepMuHax [TITY?
a) rpadur;
b) menp;
C) MarHuif;
d) BropTIUT.
2. Ilouemy cTpykrypa anmasza He oTHOcuted k [THITY?
a) B TETPa3IpUUECKUX MMyCTOTaX PacloiaraloTcsi aToMbl YIIIeposia, UMEIOIINe pa3Mep, He
COOTBETCTBYIOLLIMI pa3MepaM IyCTOTHI;
b) B OkTasIpruecKuX MyCcTOTax pacoiaraloTcsi aTOMbl yIiiepoa, UMEIoIre pa3Mep, He COOTBETCTBYIOIINN
pasMepaM MyCTOTHI;
¢) Bce TeTpadapuueckue myctoTsl B [TV 3ansaTI aTOMaMu yriepona;
d) Bce okTasnpuueckue myctoTsl B [T1IIY 3ansaTH arToMamu yriiepona
3. UeMy paBHO KOOpJIUHAIIMOHHOE yuciao aroMoB B KITIHIY?
a) 6;
b) §;
c) 12;



d) s.

4. CKOJBKO TETpadIpUUYECKUX MyCTOT npuxoautcs Ha 1 map B I'TIHIY?

a) 3;

b) 2;

c)1;

d) 4.

5. KakoBa crerneHb 3anogHeHus: MPOCTPAHCTBA B TOMA30BOM yIaKOBKe?

a) 40%;

b) 90%;

c) 74%;

d) 88%.

6. B reopuu I1ITY GuHapHBIX COETMHEHHH MPEIONAraeTcs, 9YTo

a) B IyCTOTaxX pacroiaraloTcsi KaTUOHBI, 2 MECTA IIAPOB 3aHUMAIOT aHUOHBIL;
b) B mycTOTax pacmnonaraloTcsi aHMOHBI, @ MECTA I1apOB 3aHUMAIOT KAaTUOHBI;
C) AaHMOHBI 3aHUMAIOT TOJIBKO TETPAIPUUECKUE MTyCTOTHI;

d) Bce okrasapuueckue myctoTsl B [TV 3aHsITH aTOMaMu KaTHOHAMU

7. Ha xaxxnpiit mwap B reopuu [TV npuxonures ...

a) OJIHA OKTa3/IpuiecKas MyCTOTa U JIB€ TETPadAPUIECKUE;

b) 1Be oKTa’ApUUECKUe MyCTOTHI H OJHA TETpadJpuiecKas;

C) 4KCIIo0 MmycToT 3aBucuT oT Tuma [TV

d) HMYero U3 NepevncIeHHOro.

8. UeThIp€XcioitHas MIIOTHEUIIAS IapOBasi yakoBKa MOJy4Yuyia Ha3BaHUE ...
a) KyOuueckas;

b) rekcaronanpHas;

C) aJIMa3Hasi;

d) Tomazosasi.

9. JIByxcioliHas IUIOTHEHIIAs 1apoBasi yakoBKa IOJIy4YHJia HA3BAaHUE ...
a) Kyonueckas;

b) rekcaronanbHas;

C) aJIMa3Hasi;

d) TomazoBas

10. TpéxcnoiiHas IOTHEWIIas mapoBasi yakoBKa MoJlydusia Ha3BaHUE ...
a) KyOuueckas;

b) rekcaronanpHas;

C) aJIMa3Hasi;

d) TomazoBas

Tema 10. 3aBHCUMOCTH (PU3HUECKUX CBOMCTB KPUCTAJUIOB OT X CTPYKTYPBI
1. Kakoe BeecTBo OTHOCUTCS K CTPYKTYPHOMY THUITY IIEPOBCKUTA?
a) XJIOpUJ HATPHUS.
b) canepur.
C) BIOPTIIUT.
d) Turanar 6apus.
2. Kakoe BenecTBo UMEET KOOPJIUHALIMOHHYIO CTPYKTYPY?
a) aiMas;
b) cepslii ceneH;
¢) 4epHbIit pocdop;
d) pomOuueckas cepa.
3. Kakoe BeliecTBO UMEET LIETIOYEYHYIO CTPYKTYpY?
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a) MacTU4YecKasl cepa;
b) cepoe 0110BO;
¢) kpacHsrii pocdop;
d) rpadur.
4. Kakoe BeIIecTBO UMEET CIIOUCTYIO CTPYKTYpy?
a) Boab(dpam;
b) cepoe 0110BO;
¢) kpacHsIit pocdop;
d) rpadur.
5. Kakoe npocToe 1o cocTaBy BEIIECTBO, C TOUKH 3pEHUS CTPYKTYPHBIX MPEACTABICHUI, IBIsSETCS
CJIO’KHBIM?
a) rpadur;
b) anmas;
C) MarHui;
d) menp.
6. CTpyKTypy, Kakoro U3 NepPeurCICHHBIX HUKE BEIIECTB, HEIB3s1 MHTEPIIPETUpPOBaTh B TepMuHax [TIITY?
a) aimMas;
b) mmuHens;
C) MarHuif;
d) BropTIuT.

7. Kakoe U3 mepeunciIeHHBIX OMHAPHBIX BEIIECTB C KPUCTAJUIOXUMUYCCKOW TOYKH 3PCHHS SIBIICTCS
aIMa3onoxo0HbIM?

a) cdanepur;

b) BropTUHT;

C) XJIOpHUJ HATPHSI;

d) xmopun nesus.

8. UeMy paBHO KOOPJMHAIIMOHHOE YUCJIO B CTPYKTYpE XJIOpUIa HATPUS?
a) 12;

b) §;

c)3;

d) 6.

7.B Kaxol CTeNeHH 3all0JHEHB] TETPAIPUUECKHUE ITYCTOTHI B CTPYKTYpE XJIOpUaa HaTpus?
a) MOJIHOCTBIO 3aHATHI KATHOHAMU HaTpPHS,;

b) MOTHOCTHIO 3aHATH AHHOHAMH XJIOPA;

C) MOJHOCTBIO CBOOOTHBI;

d) 3aHATHI HAIIOJIOBUHY.

8. B kakoif cTeneHu 3amoTHEHBI OKTadIPUYECKUE MyCTOTHI B CTPYKTYpe BIOPTIHTA?
a) MOJIHOCTBIO 3aHATHI KATHOHAMH;

b) MOIHOCTBIO 3aHATH AHHOHAMHY,

C) MOJHOCTBIO CBOOOTHBI;

d) 3aHATHI HANIOJIOBUHY.

9. Kakoe 13 nepeurciaeHHbIX BEECTB OTHOCUTCS K CTPYKTYPHOMY THITY IITTUHENN?
a) MgAl204;

b) MgCu2;

c) Nb3Sn;

d) CuZn3.

10. Kakoe BelecTBo UMEET KPUCTAITMYECKYIO CTPYKTYpY, nipeacrasiennyo [TIHITY?
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a) aimMas;
b) menp;
C) MarHuif;
d) BropTuut

Tewma 11. XKXunkue kpucTaibl
1. ITouemy cerneroanekTpuueckuii 3pPpeKT HEBO3MOXKEH B CITy4ae LIETPOCUMMETPUYHBIX KPHUCTAIIOB?
a) HaJIMYUe HeHTPa CHMMETPHUH B KPUCTAJUIE HCKIIOYAET MPUCYTCTBHE TOJISPHOH OCH CHMMETPHH;
b) eHTp CUMMETPUN UCKIIIOYAET MPUCYTCTBHE TUNIOCKOCTEH CHMMETPUH;

C) LIEHTP CUMMETPHUH B KpHUCTaJUIe 00eCTIeYrBAET BOZMOKHOCTH MPOJOKUTEIHHOTO CYLIECTBOBAHMUS
WHAYLUHUPOBAHHBIX AUMOJIbHBIX MOMEHTOB;

d) neHTp cuMMeTpHUHU CITOCOOCTBYET TOMY, UTO CBOWCTBA KPHCTAIIA B IIPSIMOM M B OOpaTHOM HaIlpaBICHUH
pas3IMYHBbI.

3. KakoBa npupoja npsiMoro mbe303J1eKTpudeckoro 3¢ dexra?

a) y alleHTPUYHBIX KPUCTAJIOB - JUAJIEKTPUKOB IIPU BO3AECHCTBUM MEXAHUUYECKUX HAIPSHKEHUN
HaOII0aeTCs OSBICHUE NEKTPHUECKUX 3apsAA0B Ha OMPENIEICHHBIX TPaHsX, JIeKaIUX Ha
IIPOTHUBOIIOJIOKHBIX KOHIIAX KPUCTAJLIA;

b) ecnu K KpHUCTAJLTy IPUIOKUTH 3JIEKTPUUECKOE T10JIe B KOHIIAX MOJISIPHOM OCH, TO B KpUCTaJlIe
BO3HHUKAIOT ynpyrue aegopmanny, ucue3aroline HeMeIJIeHHO IPU CHATUU T10JIS;

C) KPUCTAJJI UMEET MOJISIPHYIO OCb CHMMETPHH U 00JIaJJaeT CIOCOOHOCTHIO K CAMOTIPOU3BOJIBHOM
MOJISIPU3AIIUH B AJIEKTPHUYECKOM TI0JIE ¥ - CITOCOOHOCTHIO TIPU M3MEHEHHUH HAIPABJICHUS TTOJIST Ha
MIPOTHBOTIONIOKHOE NU3MEHATh HAlpaBlICHHE MOJSPU3ALUH BIOJIb IJIABHON OCH;

d) B kpucTangax cpeaHeil CHHTOHHH CKOPOCTh CBETA 3aBUCHUT OT HAIPaBICHHUS.
4. Kak nposiBiisieTcst IpsIMOM MUPOAJIEKTpuuecKuit 3G hext?

a) HarpeBaHUe KpHUCTaJljla COIPOBOXKIAETCS ITOSIBIICHUEM 3apsA0B HA I'PaHsX, PACIIONI0KEHHBIX B KOHLIAX
MIOJIAPHOH OCH;

b) ecnu K KpHCTaTy NPUIOKUTH SJEKTPUUECKOE MOJIe B KOHLIAX MOJISIPHONM OCH, TO B KpUCTAJLIE
BO3HHKAIOT yNPYTrHe AePOpMaIiiy, HCUE3a0UIIe HEMEJICHHO NIPU CHATUU TOJIS;

C) KpUCTAJUI UMEET MOJISIPHYIO OCh CHMMETPHUH U 00JIaZIaeT CIIOCOOHOCTHIO K CAMOIPOU3BOIBHOM
MOJISIPU3ALIUY B AJIEKTPUUYECKOM TI0JIE ¥ - CIIOCOOHOCTBIO MPU U3MEHEHUH HAIpPABJICHUS 1OJIs Ha
IIPOTUBOIOJIOKHOE U3MEHATh HAIIPaBJICHUE MOJSIPU3ALMU BIOJIb [NIABHOM OCH.

d) B kpucTangax cpefHell CHHTOHMH CKOPOCTh CBETA 3aBUCHUT OT HAlpPaBJICHMUSL.
5. Ilouemy onTHueckas akTUBHOCTb XapaKTEpHa JJisl KpUCTAJUIOB CpeAHEN KaTteropun?
a) U3-3a €IMHCTBEHHON OCH CUMMETPHH BBICLIETO HNOPSIIKA;

b) BciencTBHe HAIMYMA TPEX OCEH CHMMETPUH 3-TO OPSIIKA;

C) U3-3a OTCYTCTBHSI OCEHl CHMMETPUH BBICILETO MOPSAIKA;

d) HMYero U3 NepevncIeHHOro.

6. Kakoe U3 HIKENEepeyrCIEHHBIX BEIIECTB ONTHYECKH AKTUBHO?

a) aiMas;

b) xnmopun Hatpus;

C) KaJbIIUT;

d) canepur.

7. Yto npencrasisaor codoit nedexrsl mo [orTku?

a) BaKaHCHM WJIN HE3aHSThIE y3IIbl;

b) ToueuHble nePeKTH BHEAPEHUS;

C) JTMHEHHBbIE TUCIIOKALUH;

d) MUKpOKaBEepHBHI.

8. Uro mpencraBisitoT codoit nedexTsl DpeHkens?

a) BaKaHCHU WJIM HE3aHSThIE Y3JIbl;

b) Toueunsie neeKTH BHEAPEHNUS,



C) TMHEHHbIC TUCITIOKAIINY;

d) MUKpOKaBEPHBHI.

9. Uto mpencTaBisioT OO0 TUCIOKAMN?

a) BaKaHCHUU WJIM HE3aHSTbHIE Y3JIbI;

b) ToueuHblie nePeKTH BHEAPEHUS;

C) MPUMECH.

d) obnmacTh HE3aBEPIICHHOTO CABHUra B KPUCTAILIE.

10. Kak niposiBiisieTcst 0OpaTHBIN Mhe303IeKTpHIecKuii A exT?

a) HarpeBaHUE KPUCTAJJIa COMPOBOXKIACTCS TOSBICHUEM 3apsAI0B Ha TPAHIX, PACMIOIOKEHHBIX B KOHIIAX
MIOJIAPHOM OCH;

b) ecnu K KpHCTaTy NPUIOKUTH SJEKTPUUECKOE 0JIe B KOHLIAX MOJISIPHON OCH, TO B KpUCTAJLIE
BO3HHKAIOT yNPYTrHe AePOpMaIiiy, HCUE3a0UIIe HEMEJIEHHO IIPU CHATUU TIOJIS;

C) KpUCTAJUI UMEET MOISIPHYIO OCh CHMMETPHUH U 00JIaZIaeT CIIOCOOHOCTHIO K CAMOIPOU3BOIBHOM
MOJISIPU3ALIUY B AJIEKTPUUECKOM TI0JIE M - CIIOCOOHOCTBIO MPU U3MEHEHUH HAIpPaBJICHUS 1OJIs Ha
IIPOTUBOIOJIOKHOE U3MEHATh HaIIPaBJICHUE MOJSIPU3ALMU BIOJIb [NIABHOM OCH.

d) B kpucTaniax cpeHeil CHHTOHUU CKOPOCTh CBETA 3aBUCUT OT HAIpPaBICHUS
4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosbie Bonpocsl 3auera (IIK-5)
1 Kpucramioxumus. Ilpeamer, uenu u 3a1aun KpUCTaIoXUMHUK. CBsI3b KPUCTAIIIOXU-MUHU C IPYTUMU
HayKamMHu. MeTozbl KpUCTaJUIOXUMUHU.

2 IlonsATHe 0 KpUCTaJUIE, KpUCTAUIMYECKOM BelecTBe. OCHOBHBIE CBOMCTBA KPUCTAILIA.

3 Bunbl XuMHU4YeCKUX CBsI3ei B kpuctauiax. [[oHsTHE 0 reTepoaecMUYECKUX U TOMO-JIECMUYECKUX
CTPYKTYypax.

4 PeHTreHOCTPYKTYpHBIH aHanu3 Kak MeTo] KpuctaioxuMun. Onelt bperros. Ilonstue
O CTPYKTYpPHOM THIIE.

Tunosble 3axanus s 3a4era (IIK-5)

1. Ha ocHOBaHMU TEOpEM O CIIOKEHUH 3JIEMEHTOB CUMMETPHUH JOMOJHUTH COYETAaHUE 3JIEMEHTOB
cummetpuun L23PC. 3anucaTs 3Ty TOUEUHYIO TPYIITy IO MpaBUaM MEXIYHApPOAHON CUMBOJIMKHU. YKa3aTh
KaTeropuio, CHHTOHMIO U BUJT cuMMeTpuu. [locTpouts crepeorpadude-cKyro MpOeKIHIO TaHHOW TPy

2. 3anucath B TepMHUHAX «K» U «r» [THITY
...ABCACBABCACB... 1 HaliT! 371EMEHTHI CHMMETPUHU.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrim
TIOCTYKCHHSI pe3YJIBTaTa)




I1K-5 JIeMOHCTpPUPYET BBICOKMI YpOBEHb 3HAHUS COBPEMEHHBIX TEOPHM
CTPOCHHUSI TBEPAOIr0 Tena, 00 OCOOCHHOCTSIX KPHCTAIMYECKOTO
COCTOSIHUSI BEIIECTBA, CBSI3M CHUMMETPHHM CTPOCHUS (U3NYECKUX
CBOMCTB KPUCTAJLJIOB.

«3a4TCHO» VYBEpeHHO IPUMEHSIET OCHOBBI COBPEMEHHBIX Teopuit
(50 - 100 6amnoB) KPUCTAJJIOXUMUHU Ul PELICHUS TEOPETUYECKUX M IPAKTUYECKHUX
3a7a4 B JIOOBIX O0JIACTSIX XUMUH.

OTBET MOCTPOEH JIOTUYHO, Marepuall M3Jaraercsi 4YeTKo, SICHO,
XOpOIIMM SI3BIKOM, apryMeHTHpoBaHo. Ha Bompocel oTBeudaer
KpaTKO, apIryMEHTHPOBAHO, YBEPEHHO, 110 CYILIECTBY.

IK-5 He 3HaeT OCHOBBI COBPEMEHHBIX TEOPUM CTPOEHUS KPUCTAILIOB.
«HE 3a4TCHO» He crocobeH aHanmu3upoBaTh HAYYHO-TEXHUYECKYIO HH(POPMAIUIO
(0 - 49 6annos) ISl pEILICHUS] TEOPETUYECKUX U MPAKTUYECKUX 33/1a4.

HCYBepeHHO H JIOTUYCCKHU HCTIOCJICAOBATCIILHO U3JIaracT Marcpuall.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)

5.1 Meroaudeckue yka3aHusl 10 OPTaHU3AIUNA CAMOCTOSTEIILHON paOOThI 00yUYaIOIUXCS:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszensl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHHe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
JUTEPaTyphl;

- IPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON paboThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopaboTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.




KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Burnoposuu B.U., [{pirankosa JI.E., Ecuna M.H., lllens H.B., YpsauukoB A.A. CTpoeHue BemiecTsa :
yueb. mocobwue. - Tamb6oB: MU3a-o [lepmuna P.B., 2017. - 236 c.
2. bacanaeB FO. M. Kpucramnodusuka u kpuctayuioxumus : yuebnoe nocoodue. - Kemeposo: KemepoBckuit
rocynapcTBeHHbI yHuUBepcutet, 2014. - 403 c. - Tekct : snektponHbiii // OBC «YHUBepcuTeTCKas
oubmuoTeka onnaite» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=278304
3. VYpyco, B. C., Epémun, H. H. Kpucrammoxumus. Kparkuit xypc : yueOHuk. - 2020-09-18;
Kpucrannoxumus. Kparkuii kypce. - MockBa: MOCKOBCKHMI rocyJapCTBEHHBIM yHUBEpCUTET UMeHH M.B.
JlomonocoBa, 2010. - 256 c¢. - Tekcr : onekrponnwnii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/13343 . html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Ilyraue B. M. Kpucramioxumus : yuebHoe mocooue. - KemepoBo: KemepoBckuii rocynapcTBeHHBIN
yuuBepcutet, 2013. - 104 c. - Tekct : snexkrponssii // DBC «YHuBepcHuTeTCKass OMOIMOTEKAa OHJIAWHY
[caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=232461

2. KampimoB B.M., Mupomnukosa E.I'., Taraypos B.I1. Ctpoenue BemectBa : y4ueb. mocodue. - 2-¢ u3.,
ucrp. u jo1m.. - Mocksa, Cankr-IlerepOypr, KpacHomap: Jlans, 2017. - 233 c.

3. Vraii S1.A. O0mas u HeopraHUYecKast XUMHsI : y4eO. JUIsl CTEICHTOB BYy30B. - 5-€¢ u31., cTep.. - M.: Brici.
uik., 2007. - 527 c.

4. Tanwiruna E.JI., bepnaukosa I'.I. BBenenue B kpuctamioxumuto : Y4ed. mocobue ist CTyd. XuM. Qax.

yH-TOB. - Tam60B: M3a-Bo TI'Y, 2001. - 76 c.

5. bepaaukoBa, Tam0. roc. yH-T uMm. [.P. JlepxaBuna KoHTponbHBIC 3a1aHUs IO KPUCTAJUIOXUMUH : Y4eo.

nmocobwue s cTya. XuM. dak. yH-ToB. - Tam6oB: M3a-so TI'Y, 2002. - 28 c.

6.3 VHbpIe NICTOUHMKMU:

1. DnexkrponHasi Bepcusi «COIMOJIOTMYECKOrO >KypHasia», u3gaBaemMoro Poccuiickoil akageMuer Hayk
HNucturyrom cormonorun PAH - www.nir.ru/socio/scipubl/socjour.htm

2. DnektpoHHass OuOmmoreka commonorudeckoro ¢dakynsrera MI'Y umenn M.B. JlomonocoBa -
http://lib.socio.msu.ru/l/library

3. UnTtepHeT-3HIMKIONeIMH - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CUCTEMbI

Jis mpoBeneHWsl 3aHATHH MO JUCIHMIUIMHE HEOOXOAWMO CIeIyIollee MaTepuatbHO-TEXHUYECKOe
obecriedeHre: ydeOHble ayAUTOPHM JUIsl TPOBEACHHS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOTO THIIA,
IPYNIOBBIX U WHIWBHUAYaJIbHBIX KOHCYJIBTALUW, TEKYHIEr0 KOHTPOJII M TMPOMEXYTOUYHOM arrecTaiuw,
MIOMEIIIEHUS ISl CAMOCTOSTEIbHOM paboThI.

VY4deOHble ayTUTOPUN U MTOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNIbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIbLHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:
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Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
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