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1. eau u 3aga4yu JTHCHUNJIUHBI (MOAYJI)

[Iporpamma pa3paboTaHa B COOTBETCTBHH C OCHOBHOM oOpasoBarenbHOM nporpammoint ®I'OC
no wHampaBieHuto 03.03.02 ®wuszuka u nOpeaHazHayeHa Ui oOecrmedeHHus  Kypca
«Kpucramnodpuzukay, 13y4aeMoro cTyI€HTaMy B TEUEHHE IIECTOTO CEMeCTpa.
OcHOBHast yenp Kypca — JaTh CTyIEHTaM 0a30BbIE TNpEACTaBICHUS O (PyHIaMEHTaJIbHBIX
3aKOHaX KpHcTaiorpaduu, KpUCTALIOXUMHUH U KPUCTAUIOPU3UKHU JUI (POPMUPOBAHUS KAPTHUHBI
MHpa B paMKaX COBPEMEHHOH €CTeCTBEHHOHAYYHOH MapaJnurMbl; CIOCOOCTBOBATH Pa3BUTHIO MX
UHTEJJICKTYaJbHBIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUYECKOIO MBIIUIEHUS B XOe
IIPOBE/ICHUS MCCIIEJOBAHUH, aHAIN3A SBJICHUH, BOCIIPUATHS U MHTEPIPETAUN UH(OPMAIIHH.
Jlns nocTrKeHs TaHHOM LieH ObLTU TOCTaBJICHbI 3a0auu.
® U3YYUTHh OCHOBHBIC TIOHATHS KPUCTAIUIOPHU3UKHU, 0a30BBIE IPUPOIHBIC
3aKOHOMEPHOCTH (PU3UYECKHX SIBICHUH, CBA3aHHBIX C CHMMETPHEH KPUCTAIUIOB U
aTOMHOM CTPYKTYpPOU BEILECTB.
®  TI0Ka3aTh B3aUMOCBS3b (PYHIaMEHTAIBHBIX CBOMCTB KPUCTALIOB C CHMMETPUEH MX
ATOMHOMW CTPYKTYPBHI;
® U3YYUTHh PU3NYECKUE METOMAbI UCCIEAOBAHUS CTPYKTYPhI KPUCTAJUIMYECKUX
00BEKTOB;
® [I03HAKOMHUTHCS C COBPEMEHHBIMH MPOOIEeMaMH aCTPOHOMUH, HOBEHIITMMU
OTKPBITUSIMH U JOCTHKEHUSIMH B 00JIaCTH KPUCTAIUIO(MU3HUKH 32 TIOCTIEIHUE TObI.

B koMmniekce Hay4dHbIX JUCIHUIUIMH, CBS3aHHBIX C M3YYEHUEM CTPOCHUS
BEIIECTBA, KpUCTALIO(PU3NKA 3aHUMAET KII0OUEBOE MECTO, MPEACTABIIAA cOO0H (yHIaMEeHT
JUIl TaKUX JUCIHIUINH, KaKk (U3UKa TBEpAOro Tejia, (U3MKa MArHUTHBIX SBICHUNA W MHOTHX
apyrux. Kpome toro, mMeHHO KpucTasiopu3uka Haubosee SpKO MPOSIBISIOTCS XapaKTepHbIE
U MUKpPOMHpa 3aKOHOMEPHOCTH, YTO TPHUBEJO B MEpBOU mosioBUHE XX BeKa K KOPEHHOMY
M3MEHEHHIO OCHOBHBIX IIPEJICTaBIIEHUH B (pU3HKe.

W3yyenne (QyHIAMEHTANBHBIX 3aKOHOB  KpHCTAUIOTpaduH, KPUCTAUIOXUMHH U
KPUCTAIOMU3UKY - Kak (OpMUPOBaHHE OCHOBaHNE MOHUMAaHUS €CTECTBEHHOHAYYHON KapTHHBI
MHpa - 0a3bl JaTbHEHUIer0o HAyYHOTO MHPOIIOHUMAaHUS. M3ydeHus: 3TOro Kypca OnpeesitoTcs
TpeOOBaHUSIMHU, MPEIbABIAEMbIMU BBITYCKHUKAM KBaJM(UKALMOHHBIMU XapaKTepucTUKaMu. B
kypce "Kpucramnodusuka" wuznararorcs — (yHIaMEHTalbHbIE CBOWCTBA  KPHUCTAJIIOB,
3aKOHOMEPHOCTH (PU3MUYECKHUX SBJICHUH, CBA3aHHBIX C CUMMETPUEH KPUCTAJIOB U UX aTOMHOM
CTPYKTYpOH. DTOT KypcC SIBIIIETCS OCHOBOIIOJATAIONIMM pa3/esioM (PU3MKHM TBEPJOro Tea, Ha
KOTOpoM Oasupyercs u3ydeHue KypcoB "®dusuka mNOIYNPOBOJHUKOB U JUIIEKTPUKOB",
"®u3n4ecKkrue OCHOBBI TEXHOJOTHH MOITYIPOBOJHUKOBBIX MaTepuanoB", «Du3nyeckrue OCHOBBI
MHUKPORJIEKTPOHUKI» U JIP., @ TAKXKE TUCIMIUIMHBI crieruanu3anuii « Pu3rka TBEp0ro Teaam.

1. MecTo tucunmiannbl (MoayJs) B crpykrype OITOII BO

[IpuoputeToM  COBpEMEHHOro  OOpa3oBaHMs  SIBIAETCS  CO3JaHUE  HAy4HO-
obpazoBarenbubix 1eHTpoB (HOLL), T.e. wuHTErpamus Hayku u oOpa3zoBaHMs. TakoW MOIXO
oOecrieynBaeT OyaylleMy CHEIMAIMCTy JONOJHHUTEIbHbIE 3HAHUS M HCCIENI0BATEIbCKUE
HaBbIKM, HEOOXOAMMble s paboThl MO MEXAUCUUIIMHAPHBIM HAIMpPaBJICHUSM IOCIe
noiy4yeHus: 6azoBoro oOpaszoBanus. OpraHu3anus yuyeOHOro mpoliecca NpU HU3YYEHUH Kypca
«Kpucramiopusuka» COOTHOCUTCS C LEISIMH 00pa30BaHUs HA COBPEMEHHOM 3Talle, a U3y4eHHe
HEKOTOPBIX pa3/elioB TECHO CBSI3aHO C TEMAaTHKOW HAayYHBIX HCCIEI0BaHUM 0a30BbIX
nHcTUTYTOB Kadeapel — Muctutyra reoxumun CO PAH n WMucTuTyTa nazeproit ¢puzuku CO
PAH. Meroauka mnpenofaBaHusi HampaBlIeHA HA CUCMEMHbIN HOOX00 K O0OyYeHuio W
unmezpayuro TACIMIUIAH €CTeCTBEHHOHAYYHOTO IMKJIa, HAXOJWTCS B OJIOKE JMCITUILINH
crenualIn3alnu.

Jn1st OCBOCHUS AUCHUTUIMHBI HEOOXOIUMO 3HATh:



1) oO1ryto U TEOpETHUECKYIO (DU3HKY;

2) TEH30pHBIN ¥ BEKTOPHBINA aHAJIU3;

3) Gu3HKY KOHACHCUPOBAHHOTO COCTOSTHUS;
4) MaTeMaTUYCCKU aHAJIU3;

5) nuHelinyro anreopy.

I11. TpeGoBanus K pe3yibTaTamM O0CBOEHHS IHCUHILIHHBI

Kypc «Kpucramnodusukay, cOriacHO MOJOXKEHUSIM (eaepalibHOTO TOCYAapCTBEHHOTO
00pa30BaTeILHOTO CTaHJIAPTa BBICIIETO MPOPECCHOHATHHOTO O0pa30BaHHs IMPH IOATOTOBKE
OakamaBpa mo HampasieHuto 03.03.02 ®dusnka, MO3BOISET CTYACHTY MPHUOOPECTH CICIYIOIIHE

KOMIICTCHI U

- CriocobeH pOBOJUTH HAYYHBIE UCCIIEAOBAHMS (PU3HMUECKUX CBOWCTB OOBEKTOB, CUCTEM
H MIPOIIECCOB, 00pabaThiBaTh M MPEACTABIATH SKCIIEpUMeHTaIbHbIE qaHHbIe (OITK-2)
Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKEHHUsI KOMIeTEeHI il

KoMnerennus Nuaukaropsl Pe3yabTaTsl 00yueHus
KOMIIeTeHI U
ObmenpodeccroHanbHbIE OIIK-3 3HaeT:

HaBBbIKHU

crnocobeH ncnonb3oBaTb
6a30Bble TEOPETUYECKME
3HaHus dyHAAMEHTaNbHbIX
pa3nenos obLen u

OCHOBHBIC TIOHATHS, 3aKOHOMEPHOCTH
KpHUcTaorpaduu U KpUCTAIIO(DU3HUKH,

) OCHOBBI reoMEeTPUYECKOM
TEOPETNHECKON PU3NKN ANs
peLueHms Kpucramorpaduu,
npodeccroHanbHbIX 3aaay MUKpOKpHCcTauiorpadpumu, TEOpUHU
CHUMMETPHH, KPHUCTAJUIOONITUKH,
KPUCTAJIOXUMHUH,  KPHUCTAUIO(DU3HKH,
TeHETUYECKON KpucTamiorpaguu, pocty
u Mophonoruu KPUCTAJIOB,
TOHHUOMETPUH,  (UBMYECKHH  CMBICTT
pa3IMYHBIX K03 pHILIHEHTOB,
XapaKTEPU3YIOIINX CBOMCTBa
KPUCTAJIOB.
IIpencraBnenue pe3ynbTaToB TIK-1 YMeer:
po(heCcCHOHANLHOM cnocobeH ncnonb3oBaTb pemiaTth KpI/ICTaJIJIOI‘pa(I)I/I‘leCKI/IC
CATCIIBHOCTH
A CneLNanMsnpoBarHble 3a]a4u, CTPOMTH chepuueckue,
3HaHusa B 0bnactn dusmnkm
[N OCBOEHMS MPOBULHbIX cTepeorpaduveckiue, THOMOHUYECKUE,
DU3NYECKUX ANCLIMMIINH rHoMocTepeorpaduueckiue  MPOEKITUU
KPUCTA/UIOB, TPaMOTHO  ONMUCHIBATH
BHEUIHIOIO (GOpMy U BHYTpEHHeee
CTPOEHUE  KPUCTAUIOB,  MCIIOJIb3YS
3HAHUSA o TOYECUHOMN u
MPOCTPAaHCTBEHHOM CHUMMETPUH,

MOJIb30BAThCS COBPEMECHHBIM 3HAHHEM
GU3MYECKUX  3aKOHOMEPHOCTEH s
00BsICHEHUS CTPYKTYPHBIX
XapaKTePUCTHK U (PU3NIECKUX CBOICTB
00BEKTOB MPHU PA3THYHBIX (DUIUIECKUX

BO3JCHCTBUSAX,  HEOOXOMUMBIC IS
MIPaBUIILHON WHTEpIpeTALI
pe3yJIbTaTOB CaMOCTOATEIIbHOMU

Hﬂy‘lHOﬁ JCATCIIBHOCTH W ITOHHMMAaHHUA




CHeLHaNbHON JUTEpaTyphl, NPUMEHSThH
NOJydeHHbIC 3HAHWS TPU  PEIICHUU
KpUcTayiorpaduyeckux 3aaad.
Baageer:

METOAaMU OIUCAHUs CUMMETPUU U
IPOCTHIX (HOPM KPUCTAIIIOB;

3HAHUSMHU 110 PU3NYECKUM
XapaKTepUCTHKAM U CBOHCTBAM

KPHUCTAJIJIOB

HaBbIKAMU PpabOTBl C COBPEMEHHBIM
JKCIIEPUMEHTAIIbHBIM u
MaTeMaTHYeCKUM obOecreyeHueM Juis
UCCIICJOBAHMUS CTPYKTYPHBIX

XapaKTCPHUCTUK KPUCTAJLJIOB.

V. Conepixanue U CTPYKTYpPa TUCHUILIUHBI (MOTYJIs1)

O0BbeM IUCHMIINHEI COCTABIISET 3 3a4ETHBIX eauHUIBL, 108 Jacos,

B TOM 4Hclie 47 yaca KOHTaKTHOU paOOTHI.

3aHATHS TPOBOJATCS TOJIBKO B OYHOW (popme OOydCHHs] ¢ NMPUMEHEHHEM TUCTAHIIMOHHOTO
KOHTPOJISI CaMOCTOSITeNbHOM paboThl cTyAeHToB uepe3 DUMOC dakynbrera. DNeKTpOHHOU U
JTUCTAHIIMOHHOU (hOpM OOYUCHHUS HE TIPEyCMaTPUBACTCS.

Ha npaktuueckyro moaroToBKy oTBoAUTCS 18 ayuTOpHBIX 4acoB (BO BpeMsl MPOBEACHUS
NPAKTHYECKHUX 3aHSATHIA).

®dopma MPOMEKYTOYHOU aTTeCTALlUU: 3a4eT C OIICHKOM.

4.1. Conep:xkanue TMCHUIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YyKa3aHHEM BH/I0B
Y4eOHBIX 3aHATHI M OTBEJEHHOI0 HA HUX KOJUYEeCTBA aKaleMUYEeCKHX YaCcOB




Ne Pa3gen nucuMnnHbI/TEMa Bunbi yue6Hoii padoThl, DopMbI TEKYLIET0
n/H = ; BKJIIOYAsl CAMOCTOATEIbHYIO PadoTy KOHTPOJIA
S E o0y4JaImmxcs, NPAKTHYECKYI0 MOATO0TOBKY U ycneBaeMOCTH;
o g E TPYA0EMKOCTh dopma
= 51 2 g (B yacax) NPOMEXKYTOYHOM
g g % & | KonrakTnas pa6oTa npemnogasates ¢ 2 aTTecTaluu
=
5 g o g o0y4almmumMucs 5 = (no cemecmpam)
o é w m | Jexknum Cemunapckue/ Ko E S
= E npakruyeckne/ | HCY | & g
g = JlaGopaTopHbIe JbT § g
= 3aHATHA amm S =
u
1 2 3 4 5 6 7 8 9 10
1 Pazoen 1. OCHOBHBIE IOHATHUS KPHCTAIUIO(PU3HKH. 6 3 2 2 2 1 Omnpoc
2 Paszoen 2. Makpo-MUKpOCHMMETPHSI KPUCTAILIOB. 6 4 1 1 1 2 Pemenue 3anau
3 Pazoen 3. CummeTprs KPUCTAUTUIECKHX 5
TPHA Kp 6 2 2 2 4 Pemenue 3amay
MHOTOIPaHHUKOB.
4 Pazoen 4. MatpuuHoe Npe/ICTaBIICHHUE 6
P P f[ 6 2 2 2 2 Pemenue 3anau
CUMMETPHYCCKHX OTCPaIlHii
5 Paszoen 5. Cummerpus ctpykTypsl. uzndeckue 4
CBOMCTBAa U CHMMETpPHUS KPUCTAIJIOB. 6 4 4 4 2 Omnpoc
AHU30TPOIHS KPUCTAJIIOB. .
6 Pazoen 6. ®uznyeckue CBOMCTBA HIICATLHBIX 6
A 6 2 2 2 2 Pemrenne 3anau
KPUCTAJIOB U CHMMETPHSL.
7 P . 4
azoen 7. DU3NUECKUE CBOMCTBA KPHCTAJLIOB
P ’ 6 2 2 2 2 Perrenue 3amau
OITHCHIBAEMBIC TEH30POM IIEPBOTO PAHTa.
8 Pa3zoen 8. Dmndeckre CBOHCTBA KPUCTAIIIOB, 6
6 1 1 1 Pemrenre 3anau
OITHCHIBAEMBIC TEH30POM BTOPOTO PaHra.
9 Paszoen 9. OCHOBHBIE METO/IbI HCCIICOBAHMUS &)
6 1 1 1 2 PacueTHoe 3amanne
CTPYKTYPBI KPHCTAJLIOB.
10 P 4
az0en 10. OCHOBHBIC HECOBEPIICHCTBA
P 6 1 1 1 1 Onpoc
KPHCTAJLJIOB
3a4eT C OIEHKOU 6 47 1
KCP 6 10
Hroro acos 108 18 18 18 1 61




4.1. IlnaH BHeayAUTOPHOH CAMOCTOATEIbHON PadoThl 00yUAIOIIUXCS MO JUCIHUNIIINHE

CamocrosiTenbHas paboTa 00yJaronuxcs VYyebHo-
METOIUIECK
oe
Tpyno
Ceme| Ha3Banue pasnena, Bun eMKOC OnenouyHoe |oOecnedeHu
CTp TEMBI camocTosITeNbHO | CPOKH BBITTOJIHEHUS ™ CPEICTBO e
i paboThI CaMOCTOSATE
(dac.) .
JTHHON
paboThI
Pasnensr 2,3,4,6,7,8 Pemenue [1,2,4,5]
3agauu u
7 nomamHuX | B Teuenue cemectpa| 27
YIpaXHEHUS
3aa4
Pazgener 1, 5,10 IToaroroBka k 12,45
7 A A B Teuenme cemectpa| 24 Omnpoc [ ]
orpocy
Paznen 9 Pacuer Ortuer 1o 5
7 a B konme cemectpa | 10 [5]
PEHTTEHOTpaMM pabote
IMoaroroBka K Pabota ¢ [1-5]
7 |3auery yaeOHOU K koH1y cemecrpa
JUTEpaTypou 3au. ¢ O1l.
OO0muii 00beM CaMOCTOSATEIHLHOM PAabOTHI IO TUCIMILTHHE (4Yac) 61

4.3. Conep:xxaHue yueOHOIro MaTepuaJia

Conepx(aHI/Ie pPas3aciioB 1 TCM JHCHUIIIIMHBI

Pa3nes 1. OcHOBHBIE TOHATHS KPUCTATIOPUZUKH
1.1. Kpucramnorpadus u Kpuctaiopu3uKka, X MECTO B CUCTEME HayK, U3YYalOIUX TBEP/IbIe

TCIa.

1.2. Kpucranisl 1 KBa3UKPUCTAIUIBI U aMOP(HBIE Tena.
Paznen 2. MAKPO — MUKPOCUMMETPUA KPUCTAJIJIOB
2.1. Cummerpusi, IEPUONYHOCTD U 3aKOHOMEPHOCTh CTPYKTYPHI - OCHOBHBIE XapaKTePUCTHKH
KPHUCTAJNINYECKOTO COCTOSIHUSI BEIIECTBA.

2.2. DneMeHThl CHMMETPUHN KPUCTAITHYECKUX MHOTOIPaHHHUKOB.
Paznea 3. CUMMETPUA KPUCTAJUIMYECKNX MHOI'OTPAHHUKOB
3.1. DneMeHTHI U onepalii CHMMETPHH.

3.2. BzaumojieiicTBUE 3JIEMEHTOB CUMMETPUHN

Pasnen 4. MATPUUYHOE ITPEJICTABJIEHUE CUMMETPUYECKWX OITEPALIWIA

4.1.

BCKTOpa U KOOPAUHAT TOYKH.

4.2.

Hpeo6pa30BaHHe ocen KpHCTﬂJ’IJ’IO(i)HSH‘IGCKOI’I CUCTCMbI KOOPAUHAT, KOMIIOHCHT

Kpucrannorpapudeckue KkaTeropui, CAHFOHHUHM U CUCTEMBI OCeil KOOpAHHAT.

4.3. TouyeuHsle TPYyMIbI CHMMETpUU KpucTaioB. [IpenenbHble rpynnsl cuMMeTpun Kropi.
Pasgen 5. CHUMMETPUS CTPYKTYPBI. ®U3MYECKUE CBOMCTBA U CUMMETPUS

KPUCTAJIJIOB

5.1. CtpyKTypa KpUCTaUIOB U MPOCTPAHCTBEHHAas pemeTka. Pemerku bpasa.

5.2. DIeMEeHTbl CHMMETPHUH KPUCTATUTMYECKUX CTPYKTYP.

5.3. IIpocTpaHCTBEHHBIE TPYNIIBI CHMMETPHUH.

5.4. O6parHas pemerka. OCHOBHbBIE CBOMCTBA OOPAaTHOM PEIIETKH.

5.5. OcHOBHBIE (POPMYIIBI CTPYKTYPHOU KpUCTAILTIOrpaduu.




Pazgen 6. DU3MUECKUE CBOMCTBA UJIEAJIBHBIX KPUCTAJUIOB I CUMMETPUSA
6.1. OcHoBHOI 3aK0H KpucTaimodu3uku (mpunnun Heitmana).

6.2. Ilpunnun cynepnosunuu cummerpun (npunuun Kropu).

6.3. Tumnbl cBsi3€il B KpUCTaJIaX.

Pazgen 7. ®U3NUYECKUE CBOMCTBA KPUCTAJIJIOB, OIITMCHIBAEMBIE TEH30POM
[TEPBOT'O PAHT'A

7.1. IIpsimoit mupoanexkTpudeckuii 3¢ dexT B Kpucrauiax. OrpaHHueHHs, HaJlaraeMble
CUMMETpUEN KpucTasia.

7.2. YkazarenbHasi TOBEPXHOCTh MUPOIIEKTPHUECKOTO IPPEKTa.

7.3. OOpaTHBINA MUPOITEKTPUICCKUN dPPEKT.

7.4. [IpuMeHeHHE MPSIMOTO B 00paTHOTO MUPOIPPEKTOB.

Pasznen 8. OU3MUYECKUE CBOMCTBA KPHUCTAJIJIOB, OITMCBIBAEMBIE TEH30POM
BTOPOI'O PAHT A

8.1. CummeTpus MOJIIPHBIX TEH30POB BTOPOI'O PaHra.

8.2. Xapakrepuctuieckas IOBEPXHOCTb BTOPOI0O MOPsIKA Ul TEH30pa BTOPOIO PaHra, ee
reoMeTpudeckre o0pa3bl U CUMMETPHUSL.

8.3. I'pynmbl cuMMeETpHUH MOJISIPHBIX TEH30POB BTOPOTO PaHTa.

8.4. TeH30pBI AMIIEKTPUIECKON MPOHUIIAEMOCTH ¥ HETIPOHUIIAEMOCTH KPUCTAJLIOB.

8.5. OnucaHue pacrpoCTpaHEHUs CBETA B AaHU30TPOIHBIX KPUCTAILIAX C IOMOLIbIO ONTUYECKUX
WH/IUKaTPUC.

8.6. TeH30pbl MeXaHMYECKUX HAMPSDKEHUH U JeopMannii Kak IpUMephI TTOJIEBBIX
CUMMETPUYHBIX TEH30POB BTOPOTO PAHIa.

Pazaen 9. OCHOBHBIE METO/IbI UCCJIEJJOBAHUA CTPYKTYPhI KPUCTAJIJIOB

9.1 lucdpakuusi peHTT€HOBCKUX (JIEKTPOHHBIX) Jyuel B KpUcTasiax.

9.2. O6uree uaTepdepeHInOHHOE ypaBHeHUE Jlays, ero MHTeppeTanus ¢ HOMOILBIO chepbl
OBaJpa.

9.3. CBa3b obuiero nHTepdepeHnoHHOro ypasHeHus Jlays ¢ ypasuenuem Bynbda - bparra.
9.4. lnTeHcHBHOCTD AU(PAKIIMOHHBIX MakcUMyMOB. [IpaBuia noracanuit (HermoracaHuii).

9.5. OcHOBHBIE METO/IbI PEHTTEHOCTPYKTYPHOI'O aHAIM3A.

9.6. [Ilpyrue MeToIbl UCCIICIOBAHMS CTPYKTYPBI KPUCTAIIIIOB. DIEKTPOHOTpadus. DICKTPOHHAS

MHUKPOCKOIIHS.
Pa3nea 10. OCHOBHBIE HECOBEPHIEHCTBA KPUCTAJIJIOB.

10.1. Tepexts! kpucTamuinueckoi CTpyKTypbl. OCHOBHBIE THIIbI HECOBEPILIEHCTB.
10.2. Mertoas! HaOMOACHUI.
10.3. KBasukpucramisl. JKunkue KpucTauibl.

4.3.1. IlepeyeHb cCeMUHAPCKUX, NPAKTHYECKHX 3aAHATHI U JIaDOPaTOPHBIX padoT

TpynoeMkocTsb
Jac.
(dac.) Dopmup
HaumeHnoBanue ceMuHapos, Bcero W3 Hux
O1eHOYHbIE yeMble
Ne paznena NPaKTHYECKNX U J1a00paTOpHBIX 4acoB | MpaKTH4e
cpezacTBa KOMITeTe
pabor cKast
HIMN
TIO/ITOTOB
Ka
2 3 4 5 6 7
OCHOBHBIE TTOHSATHSA Kpucramnorpadus u 3 OLIEHKa OTK-2.1
KpPHUCTAIIO(PHU3HKA, UX MECTO B 2 JIOMaIIHUN '
KpHCTaIuI0()U3NKN
CHCTEME HayK, M3yJYaloUInX KOHCIIEKT




TBEPAbIC TCJIA.

2. MAKPO — Pemenwuie 3anaq mo remam o1poc,
MUKPOCUMMETPUS | «O7IEMEHTbI CHMMETPHH KOHTPOJIEHOE
KPUCTAJITHYECKHX 3ajanne
KPUCTAJIJIOB
MHOTOTPaHHHUKOBY
3. CUMMETPUA Pelrenye 3a1ad 1o TeMam ompoc,
KOHTPOJIbHOE
KPUCTAJUIMYECKUX | «BsaumoneiicTaue snemenToB 3a,ua1I{)I/Ie
MHOI'OTPAHHUKOB | cummerpuun»
4, MATPUYHOE Pemrenne 3amad o Teme ompoc,
TIPE/ICTABJIEHHIE ITpeobpazoBanue oceit KOHTPOJIbHOE
KPHUCTALIOPU3NYECKOH CUCTEMBI 3aJaHue
CUMMETPHUYECKUX | xoopAuHAT, KOMIIOHEHT BEKTOpa U
OIEPALMIA KOOpAMHAT TOYKU
5. CUMMETPUA [MTocTpoenue crepeorpaduueckux OILICHKA
CTPYKTYPbI npoekuui. Toueunsle rpynmsl JIOMAaIlHUAN
' CUMMETPHUH KPUCTAIITIOB KOHCTIEKT
OU3NYECKHUE
CBOWCTBA 1
CUMMETPUA
KPUCTAJIJIOB
6 OU3NYECKHUE Pewmenue 3anay no teme «[IpuHmn ompoc,
. CYNEepIO3UILIUU CUMMETPUU KOHTPOJIbHOE
CBOMCTBA (mpuniun Kropn)». IlpenensHbie 3a/laHue
NAEAJIBHBIX rpynmnsl cuMmeTpun Kropu.
KPUCTAJUIOB 1 OcHOBHOM 3aKOH KpHCTAIUIO(QU3UKH
(mpuniun Helimana).
CUMMETPHA
7 OU3NYECKUE Pemenune 3agau no teme «lIpsmoit orpoc,
CBONCTBA MUPOIIIEKTPHICCKUH AP deKT B KOHTPOJIbHOE
KPUCTAJIJIOB, KpHUCTaJIax». YKazaTeJlbHble 3a7aHue
OIINCBIBAEMBIE MIOBEPXHOCTH.
TEH30POM ITEPBOI'O
PAHT A
8 PUSUIECKUE Pemenne 3agad o teme 0ompoc,
. KOHTPOJIbHOE
CBOMCTBA «CHUMMeTpHs IOJIAPHBIX TEH30POB 3a):[afI1)He
KPUCTAJLJIOB, BTOPOTO PaHTa»
OINMICbIBAEMBIE
TEH30POM BTOPOI'O
PAHT A
9 OCHOBHBIE W3mepenue u pacuer OTtuer
pentrenorpamm. Ilocrpoenue
METO/bI MPOEKIMH IEKTPOHHON MIOTHOCTH
NCCIIEJOBAHUA KPHUCTAJIJIOB
CTPVYKTVYPBI
KPUCTAJIJIOB
10 OCHOBHDIE OCHOBHBIE THIIbI HECOBEPILIEHCTB. oucHka
JIOMAIITHUH
HECOBEPIIEHCTBA Metoap! HabmoneHwid. M3ydenne KOHCIIEKT
KPUCTAJIJIOB Pa3IMYHBIX THIIOB A€(PEKTOB C




IIOMOULIBIO SHCKTpOHHOﬁ

MHUKPOCKOIINH

4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCUMbIX HA CAMOCTOSITEJIbHOE U3YyUYEeHHE CTYAeHTAMM
B paMKax camocTosiTejbHoil padotsl (CPC)

Ne Tema Bun 3aganue Pexomennyemas | KonnuectBo
HE/I. CaMOCTOSITENIEHO auTeparypa 4acoB
i paboThI
1. | OcHOoBHBIC Pabora ¢ Jlomamamit 3
MOHSTHS JTUTEepaTypoit KOHCIIEKT [1,2,4.5]
KPUCTAIUTOPHU3UK
2. . MAKPO — Pabora c Pemenue 3anau 4
MUKPOCHMME | “HTepaTypoii 10 TAHHOM TeMe.
TPUSI [1,2,4,5]
KPUCTAJUIOB
3. CUMMETPHUSA | Pabota c Pemenue 3anau )
KPUCTAJUTIYE | *THTepatypoi 10 TAHHOU TeMe
CKUX [1,2,4,5]
MHOI'OT'PAHH
HNKOB
4, MATPUYHOE | Pa6orac Pemenue 3amau 6
ITPE/ICTABJIEH JUTEPaTypont 0 JTAHHOW TeMe
UE
CUMMETPUYE [1.2.4.5]
CKUX
OITEPALIMIA
5. CUMMETPUSA | Pabota c Jomanrauit 4
CTPYKTYPLL | MTeparypoi KOHCIIEKT
OU3NYECKUE
CBOMCTBA U [1245]
CUMMETPUA
KPUCTAJIJIOB
6 OU3NYECKUE | Paborac Pemenue 3amau 6
CBOJCTBA JTUTEPATypPOH 0 JTAHHOW TeMe [1,2,4,5]




NAEAJIBHBIX
KPUCTAJJIOB
N CUMMETPHA

7 | ®DUSNUYECKHUE | Pabota c Pemenue 3amau 4
CBOICTBA JIUTEePaTypOoit 10 JJaHHOU TeMe
KPUCTAJIJIOB,
OIIMCBIBAEM
BIE TEH30POM [1.2,4,5]
ITEPBOI'O
PAHT A

8 OU3NYECKHUE | Pabora c Pemenue 3anau 6
CBOICTBA JUTEPaTypoi 0 JTAHHOM TeMe
KPUCTAJUIOB,
OIMNCBIBAEM [1,2,4,5]
bIE TEH30POM
BTOPOI'O
PAHT'A

9 | OCHOBHLIE Pa6ora c [Moaroroeka 5
METO/IbI JUTEPaTypoi oTdYeTa o TeMe

VICCJIEJIOBAH
us

CTPYKTVYPBI
KPUCTAJIJIOB

[3]

10 OCHOBHBIE | Paborac J11manrHuii 1
HECOBEPIIEH | THTePatypor KOHCIIEKT
CTBA
KPUCTAJUJIOB

[1,2,4,5]

11. | Tekyume KOHCYJIbTALIMU 1

12. | IlogroToBKa K 3a4eTy Bcsa
peKOMeHTyeMast 47
JuTeparypa

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3aIUM CAMOCTOSITEIbHON PadoThl CTYICHTOB

K coBpemeHHOMY CHenuamucTy OOIIECTBO TPEABSBISIET JOCTATOYHO IITUPOKHI
nepeyeHb TpeOOBaHMM, cpead KOTOPHIX HEMaJOBa)KHOE 3HAYEHHE HMEET Hajluuue Yy
BBIIMTYCKHUKOB ONPEEICHHBIX COCOOHOCTEN M YMEHHsI CaMOCTOSITENbHO JAOObIBATh 3HAHUS U3

pPa3IMYHbIX HWCTOYHUKOB, CHCTCMATHU3UPOBATH IIOJTYYCHHYIO PIH(I)OpMElI.[HIO, AaBaTb OILCHKY




KOHKpETHON (MHaHCOBOH cutyanuu. OOpMHUpPOBaHHE TAaKOTO YMEHHs MPOUCXOAUT B TEUEHHUE
BCET0 Meprosia 0Oyd4eHUs yepe3 y4acTHe CTYACHTOB B MPAKTUYECKUX 3aHSATHX, BHIMOJIHEHUE
KOHTPOJIbHBIX 33JJaHHii, HAIMCAHHE KYPCOBBIX U BBITYCKHBIX KBAIH(UKAIMOHHBIX padot. Ilpu
9TOM CaMOCTOSITENIbHAsE paboTa CTYIEHTOB UIPAeT PELIAIOLIYI0 POJib B XOAE BCEro y4eOHOro
nporiecca.

Teopernueckne 3HaHUA, NOJYyYEHHBIE CTYJIEHTAMH Ha MPAKTUYECKUX 3aHATHSAX U IIPU
CaMOCTOSITEIbBHOM HM3Y4YEHMHM Kypca IO JIMTEPATypHbIM HMCTOYHHMKAM, 3aKpPEIUISIOTCA IpU
BBINOJIHEHUH TPAKTUYECKUX 3a/1aHU.

ITpu BbINONHEHUH TPAKTUYECKHUX 3aJaHUI oOpalaeTcst 0coboe BHUMAaHUE HAa BEIPAOOTKY
y CTYACHTOB YMEHHS I'PaMOTHO BBIMOJIHATH U OQPOPMIISATH JOKYMEHTAIMIO, YMEHHSI HaXOAUTh U
IIOJIB30BaTbCA HAyYHO-TEXHUYECKOW CIPABOYHOM JuTeparypou. Kakaplil CTyleHT HOJKEH
HOJArOTOBUTHCS K 3alIUTE CBOETO OTYETA, pa300paBILUCh C TEOPUEH HCCIEyEMOTro SIBICHMSL.

Texymas pabora Haj y4yeOHbBIMM MaTepualaMu BKIIOYAaeT B ce0s CUCTeMaTH3allMio
TEOPETUYECKOr0 MaTepuasa KaxJI0i npakTudeckoi paboThl, 3al10JHEHHUS MPOMYIIEHHBIX MECT,
YTOYHEHMSI CXEM U BBIJEJICHUS IVIaBHBIX MBICIEH OCHOBHOTrO cojepxaHus padoTsl. s 3Toro
UCIIOJIB3YIOTCSl MMEIoLIecs y4eOHO-METOUUECKUe MaTepuanbl U Jpyras peKOMEHJOBaHHAas
auTeparypa.

CamocTosTenbHas padoTa peaau3yercs:

1) HenocpeacTBEeHHO B IPOLIECCe ayAUTOPHBIX 3aHATHI - MPAKTHUYSCKUX U CEMUHAPCKHUX
3aHATUSAX, TIPU BBIIIOJHEHUH JTAOOPaTOPHBIX paldoT.

2) B koHTaKTe ¢ mperno/aBaTeieM BHE PAMOK PaclUCaHHs - Ha KOHCYIIBTAIHSX 1O
yueOHBIM BOIIPOCAM, B X0/1€ TBOPUYECKUX KOHTAKTOB, IPY JIMKBUIALMH 3a]I0JKEHHOCTEH,

IIPY BBINOJHEHUHN UHIUBUYalbHBIX 3aaHUM U T.JI.

3) B oubmnoTeke, [oMa, B OOIICKHUTHH, HA KadeIpe MPH BHIIIOIHEHUH CTYJICHTOM yIeOHBIX
3az1ad.

['paHuipl MEXy pa3HbBIMM BHJAMH CaMOCTOSITENBbHBIX PadOT JOCTaTOYHO Pa3MBITHI, a
caMd BHUJIBI PabOTHI TEepeceKaroTcsi. TakuMm 00pa3oM, CaMOCTOSITENIbHOW padoTa CTYACHTOB
MOJKET OCYIIECTBIATHCS KaK B ayAUTOPUH, TaK U BHE €€.

3akperuieHue BCero M3y4eHHOro Marepuaia OCYIIECTBISeTCs Ha KOHTPOJIbHOU padorte.
Takxe MoxeT OBITh HPOBEIAEH ONpOC MO BceM TemaMm Kypca. llpernomaBarens momoraer
pa3o0paTbcsi ¢ MpOOJIEMHBIMH BOIIpOCaMU M 3ajayamMH (10 Mepe UX TMOCTYIUIEHUs) B XOJie
TEKYIIMX KOHCYJIbTALUH.

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB /LISl CAMOCTOSITEIbHOI paGoThl CTY1€HTOB.

1 DnemeHTHl CUMMETPUH KPUCTATMYECKUX MHOTOTPAHHUKOB. TOYEeYHbIE TPYIIITBI
cumMmetpuu. [IpenensHbie rpynnst Kropu.



2. CuMBOJIBI Y3JI0B (TOYEK), pAIOB (HApaBiIeHUI ) U rpaHel (IMII0CKOCTeN) B
KPUCTAJUNIMYECKOM MHOTOTpaHHuKe. MHaekcsl Musuiepa [sist TNIOCKOCTH.

3. CrpyKTypa KpUCTaNIOB M KpHUCTajuinyeckas peuierka. Turbl sueexk bpasa.

4. DneMeHTbl CHMMETPHUH KPUCTAJUIMYECKUX CTPYKTYp. [IpocTpaHcTBEHHBIE IPYIIITbI
CUMMETPHH.

5. OOparnas pemieTka, € 3HaYCHHE JUIA KpUcTayuiorpaduu u (GU3UKH TBEPAOTO Tea.

6. dusuueckue CBOMCTBA UACATBHBIX KPUCTAIIOB U UX cuMMeTpus. [IpuHimn
Helimana.

7. ®usnueckue CBOMCTBAa KPUCTAIUIOB U UX cuMMeTpus. [IpuHnun cyneprnosunuu
cumMetpu (ipuHIUn Kropn).

8. IlpsimMoii u oOpaTHBIN MUpOTEKTpHIEecKUe Y3P(HEKTHI B KpUCTAILIAX.

9. Twumsl cBsA3€H B KpUCTAIIIAX.

10. MexaHUYeCKHE CBOMCTBA KPUCTAJLIOB.

11. OnTrueckre CBOMCTBA KPUCTAILIOB

12. DnexTpuyecKre U IUAIEKTPUYECKIE CBOMCTBA KPUCTAILIIOB.

13. Indpakunonnsie 3pPEeKTs B KPUCTAIIIAX.

14. OcHOBHBIE METO/IBI CTPYKTYPHOTO aHAIH3a.

15. DneMeHThl MaKpO- U MUKPOCUMMETPUU KPUCTAILIOB.

16. TeruioBbIe CBOMCTBA KPHICTATIOB.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (IpoeKTOB) (IIPH HAJTUYHUHM)

KypcoBbie paboThl yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

V. YueOHo-MeTOAMYeCKOe 1 HH(POPMALIMOHHOE 00ecnedeHre TUCIUIITIUHBI (MOLYJIs1)
@) OCHOBHAs Tumepamypa.

1. I'"'.Enudanos. ®usuka tBépaoro tena: YuedHnoe nocodue. CI16.,2010.-288c.(113k3.)

2. M.I1.HIackonsckas. Kpucramnorpadusa. M. U3narensctBo Beicias mkomna, 2006, 390 c.
(109x3.)

3. IlpakTiueckast peHTreHoBcKas qudpaToMeTpusi: YuebHnoe nocodue/ B.A.Jluono,
I''A.Ky3nenosa, B.M.Kanuxman, B.B.Boitna. - Upkyrck. U3a-Bo MpkyTckuit roc.yH-
1a,2010,159¢. (203K3.)

4. N.®.I'un30ypr. Beenenue B pusuky TBEpaoro tena: YuedHoe nocodbue. CI16.,2007.-544c¢.
(112k3.)

5. H.B. [TepemonoBa,M.M. Taruesa.3aiauHuk no kpucrauiopusuke. YuedHoe mocooue.
Hayka, I'maBHas penakuus ¢us-mar nuteparypsl, 1982.-287 c. (23k3.)

%@/M ¢ FB Aty %
0) OonoaHumenvHas umepamypa: ’

1.E.B.YynpynoB u ap. OcHoBbl kpuctaiuiorpaduu. M. U3narenbctBo PU3NKO-MaTEMaTUYECKOM
muteparypsl. 2004,498c¢. (175k3.)

2. Jluomno B.A. Kanuxman B.M. Marematnyeckue OCHOBBI ONTHYECKON W PEHTTEHOBCKOM
roHnoMeTpuu.. Yuebnoe nmocooue.Mpkyrck. 1999 r.(203k3.)

3. CoBpemennas kpucramiorpadus. [Tox penaknueii b.K.Baliamreiina. T.1 - Hayka, M.,
1980.

4. Ga3bl TaHHBIX, THPOPMALIMOHHO-CIIPABOYHBIE U TOMCKOBBIE CUCTEMBI: VIHTepHET-pecypchl B



cBOOOIHOM jJocTyIe 1 Ha caiite UT'Y Www.isu.ru u ¢pusunueckoro daxyasrera UT'Y.
5. 6a3bl TaHHBIX, HHOPMALIMOHHO-CIIPABOYHBIC U TIOMCKOBBIC CUCTEMBI: IHTEpHET-peCypChl B
cB0OOIHOM jaocTyIe U Ha caiite UT'Y WwWw.isu.ru u ¢pusunueckoro daxyasrera UT'Y.

V1. MaTepuajibHO-TeXHUYECKOe o0ecredeHne TUCHUNIMHBI (MOLYJIs1):

6.1. YueOHo-12a00paTOpHOE 000pyA0BaHMeE:

[TpakTHdeckue 3aHTHSI 110 TaHHOW TUCIUTUIMHE TIPOBOAATCS B YU€OHOU ayTUTOPUU TIO
pacrucasulo.
Ha d¢akynbrere uMeeTcss KOMIBIOTEPU3UpPOBAHHAS AayIUTOPHS, MpeAHa3HAUYCHHAs JUIs

CaMOCTOSITENIbHOW paboThl, C HEOrPaHUYEHHbIM JOCTynoM B MHTepHeT, cTaHIapTHbIE
CpEICTBAMU IIPOCMOTpA MPE3EHTALUI U IPYTUX MaTEPUAIIOB 10 KypCy.

JlabopaTopHblil MPaKTUKYM O AUGPAKITUOHHBIM METOIAM.

B xauecTBe METOMUECKOTO 00ECIIEYSHUSI UMEETCS Psijl y4EOHBIX TOCOOUH, HAXOIAIIMXCS B
oubmmoreke pusmdeckoro akynpTera.

O6opynoBaHus U TOCOOUS ISl IPAKTUYECKOTO U3yUEHUS! KPUCTAJUIMUECKON CTPYKTYpPbI
UMeeTcs B TAOOpaTOPHH PEHTICHOCTPYKTYPHOTO aHalN3a PU3NIECKOro (PaKkynbTeTa.

6.2. IlporpaMmmHoe obecnieueHue:
CranpaptHble cepBUCHl ceTu MHTEepHET, cTaHIapTHBIE CPEACTBAMU IIPOCMOTpa Mpe3eHTAlUN U
JPYTUX MaTepUAIIOB 110 KypCy

6.3. Texunueckue u JICKTPOHHBIC CPEACTBA:
Z[J'IH IMPOBEACHU A IMPAKTHUYCCKUX n JICKIITMOHHBIX 3aHATHH B Ka4ueCTBC

JEMOHCTPALIMOHHOTO O00OpY/IOBAaHUS HCIIOJIb3YIOTCS IPOEKTOp, AKpaH M MeJoBas JI0CKa.
Hcnonb3yroTcsi coBpeMeHHbIe 00pa3oBaTebHbIE TEXHOJOTUU: MH(OPMAIMOHHBIE (JIEKIMH U
npe3eHtanu B Power Point), mpoekTHbie (MylbTHMEANA, BUIEO, JOKYMEHTAIbHBIC (QUIBMBI).
Hcnonb3oBaHue ri100aqbHONM KOMIBIOTEPHON CETH TMO03BOJIAET OO0ECHeYUTh JOCTYHMHOCTb
HHTepHET-pecypcoB U peain30BaTh CaMOCTOSATENbHYIO pabOTy CTYAEHTOB, B X0/1€ KOTOPOIl OHU
MOTYT BBIYMTBHIBaTh HAy4yHbIE CTaTbU MO TeMaM Kypca. Ha JeKIusX MOryT HCIOJIb30BaThCs
mynbTumenuiiaeie  cpeactBa: mpoektop (CASIO XJ-A241), mepenocHoi skpan (Classic
Solution, T195x195/IMW-LU/B), HoyrOyk Lenovo B590. Ha dakynsTere wumeercs
KOMIIBIOTEPU3UPOBAaHHAs ayJUTOpHUs, NpeJHa3HAuYeHHas [UIs CaMOCTOSITENbHOW paloThl, C
HEOTpaHMYEHHBIM JIOCTYNIOM B MIHTEpHET.

Marepuaiibl: Hay4HbIe CTaTbH U MOHOTPAa(UU U3 pElIeH3UPYEMBIX JKYpHAJIOB,

paccMaTpruBarOMIC COBPEMEHHBIC ITOXOAbI U UCCIICIOBAHUS B obiactu KpI/ICTaJ'IJIO(I)I/BI/IKI/I.

V1l. O6pa3oBaTesibHbIE TEXHOJIOTUH
B cootBerctBum ¢ TpeboBanusmMu PI'OC BO mo peanuzanuu KOMIETEHTHOCTHOTO

MoJIX0Ja, B Y4eOHOM TIpOIECCe HCIOJIb3YIOTCS AaKTUBHbIE W WHTEPAKTHBHBIE (HOPMBI
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npoBefeHUs  3aHATHH. MHTepakTuBHBIE  (QOpMBI  pabOThl Ha  Y4EOHBIX  3AHATHUAX
IpeIyCMaTpUBalOT AKTUBHYIO IO3ULMI0 CTYAEHTOB IPU H3YYE€HHUM MaTepuasa, HarpuMmep,
CaMOCTOSITENIFHO MOJATOTOBUTH JOMOJHEHNUE K TEME W BBIHECTH €ro Ha OOCYXKJEHHUE, MPOBECTH
JMCKYCCHIO, BKJIFOYUThH 3JIEMEHTbl COOCTBEHHBIX HAYUHBIX HCCIIEAOBAHUM U cAenaTh KPAaTKyrO
NPE3CHTAIMI0O CBOMX BBICTYIUICHHH Ha HayyHbIX KoH(epeHuusx. Bce s3to Qopmupyer
CHOCOOHOCTM HIPUMEHSTh 3HAHMS, YMEHHUS M JIMYHOCTHBIE KauyecTBa JJsl  YCIEIIHOM
NEeSITeIbHOCTH B 00JIaCTH MCCIIEJOBAaHUI KOCMOCa.

N3yuenue kypca «Kpucramiopuzuka» vaeT B IUIaHE HAKOMUTEIbHOM CUCTEMBI, T.€.
coJepKaTelbHas 4acTh KaXJOTO pasjiesia, Kak MPaBHIIO, 3aBEPIIACTCS TECTOBBIM KOHTPOJIEM
olleHKH 3HaHuM. CTyleHT B TeueHHe KaKIOro CEeMEeCTpa JOJKEH BBIIIOJHUTH ONpelenéHHOe
KOJINYECTBO TPAKTHUECKUX 3ajaHuil. KOHTpOJIb caMOCTOSTENbHON pabOTHl OCYIIECTBISETCS
IOpU IPOBEpPKE IMPEACTaBIECHHBIX cTyneHTaMu 3adanuti (CP) 1mo TemMe COOTBETCTBYIOLIETO
paszzaena.

Ha mpakTrueckux 3aHATHAX CTYJCHTHI UCHOJIB3YIOT PE3YNIbTaThl pEHTTEHOrpapUIECKUX
9KCHEPUMEHTOB JUIsl YCTaHOBJEHUS B3aUMOCBS3U KPUCTAIOPU3NYECKMX OCOOCHHOCTEH H
KOMILIEKca (PU3NYECKUX CBOWCTB HcclieAyeMblX 00bekToB. [lo marepuanam HaGmoeHUM OHU
npuoOpeTaloT  UCCIEeNOBATEeIbCKUE  HABBIKM,  HeoOXoawmble  uis  paboThl 1O
MEXIUCIUTUTMHAPHBIM HAIIPABJICHHUSIM TTOCIIE TTONydeHUs: 6a30BOro oOpa3oBaHus U GOPMHUPYIOT
KOMIIETEHIIMIO TOTOBHOCTH BBISIBUTH €CTECTBEHHOHAYUHYIO CYLIHOCTh MPO0JIeM, KOMIIETEHIUIO
TOTOBHOCTH HCHOJb30BaTh METO/Abl TEOPETHUECKOM H HKCHEpUMEHTANbHON (QU3MKH B
npoecCuoHANBbHOM NeATEIbHOCTH U CIOCOOHOCTH CAMOCTOSATENBHO padoTaTh.

[IporpamMma oCHOBaHa Ha WCIIOJIB30BAaHHHM COBPEMEHHBIX OO0pA30BATEIbHBIX TEXHOJIOTHIL:
uHpOpMalMOHHBIX (mpe3eHTauuu B Power Point), npoekTHBIX (MyJIbTHMEAMA, BHUAEO),
JUCTAaHIIMOHHBIE, HAYYHO-UCCIIEI0BaTEIbCKON HAPaBIEHHOCTH U T. II.

VIll. Oueno4yHble MaTepHaJbl A/ TEKYLIEr0 KOHTPOJIS H IPOMEKYTOYHOI aTTecTallNU
®onp onieHouHbIX cpencTB (POC) npencTaBieH B MPHIOKEHHH.
8.1.1. OueHo4HBIE CPEICTBA JIsI BXOAHOTO KOHTPOJIS
[TpoBOIUTCS OTPOC Ha MTEPBOM 3aHSITHH.

8.1.2. OueHouHBIE CpPEICTBA TEKYIIErO KOHTPOJIA
Conepxanne ydyeOHOTO Marepuaia pasielieHO Ha aujaakTudeckue enuHunbl (IE) —

IpeIMETHbIE TEeMbl, MOJyIekKalue o0A3aTebHOMY H3YUYEHHI0O U YCBOEHHIO B IIpolecce
oOyuenus.. KoHTponb 3aiaHull OCYIIECTBISIETCS B BHUJAE PEUICHUS 3a/ad U BBIMOJTHEHUS
MPAKTUYECKUX 3aJJaHHUI IO TEMAM Kypca. Y UHUTBIBAETCSA MPOMEXKYTOUYHAs aTTECTALMS 10 UTOTaM
CaMOCTOSITEIbHON pabOThI, MPEyCMOTPEHHOM MPOrpaMMOi Kypca.

[IpumepHBbIe TeCcTOBbBIE 3aJJaHKsl 10 OCHOBaM KPUCTAJUIO(U3UKHU IIpUBEIEHBI B (hoHAaX

OIICHOYHBIX CPEJCTB (B IPHUIOKEHUN ).



IIpumepHble BapuaHThI 3a1a4 Ul NPAKTUYECKUX 3aHATUN
1) Haiitu MaTprYHOE PEACTABICHHUE OMEPAIM CHMMETPHH, JAfOIEH TOT JKe Pe3y/IbTar,
YTO IIOBOPOT BOKPYT OCH 2, Ipoxoasiel Baoas X1 u Bokpyr ocu 3 uayiiei Boyib X3.

2) HaiiTi MaTpryHOE MpECTaBICHHE ONIEPAllMi CHMMETPHH, JAFOLICH TOT JKe Pe3yJibTar,
4TO IIOBOPOT BOKPYT OCH 3, IpoXoAsiel BIoab X3 U BOKPYT ocH 2 uayuiei suonb X1.

3) Haiitu MaTpu4HOE MPEICTaBICHUE ONEPALH CUMMETPHH, TAIOIICH TOT JKe pe3yJIbTart,
YTO TOBOPOT BOKPYT OCHU 2, TpoXosieid BA0Jb X1 U BOKPYT OCH 2 UAYIIEH BIOJIb X2 U
BOKpPYT ocH 4 uayuen Baojb X3.

4) B xpucranie BO3MOKHbBI HECKOJIBKO ONEepalfii CAMMETPUH:
1. moBoOpOT BOKPYT ocHu 6, COBMAaAOIICH ¢ OCh0 X3;
2. TOBOPOT BOKPYT OCH 2, COBIAAaroIIe ¢ ocbio X1;
3. oTpaxxeHue B Hadaje KOOpAUHAT Kak B 1ieHTpe cummetpuu (C).
Onpenenuth pe3yabTUPYIONIYIO ONEPALHIO MPU TOCIEeI0BATEIbHOM BBINOTHEHUH 1,
3aTeM 2, 3aTeM 3.

5) B kpucTaiie BO3MOXHBI HECKOJIBKO OMEpaliii CHMMETPHUH:
1. moBOpOT BOKPYT ocu 6, COBMaAaroIIe ¢ 0cbio X3;
2. TOBOPOT BOKPYT OCH 2, COBIAAArOIIe ¢ ocbio X1;
3. oTpaxxeHHe B Hadaje KOOpAUHAT Kak B eHTpe cummetpuu (C).
Onpenenuts pe3yabTUPYIOLIYIO ONEPALNIO MPU MOCIEI0BATEILHOM BBIMOTHEHHH 1,
3aTteM 3, 3aTeM 2.

8.1.3. OueHouHble CpeacTBa AJisl IPOMEKYTOUHOM aTTECTalluu

HpOMe)Ky'TO‘lHa}I arrecranuus NIpoBOAUTCA B (1)0pMe OK3aMCHa.

Marepuans! Uit IPOBEAEHUS TEKYLIEro U IPOMEKYTOUYHOIO KOHTPOJISL 3HAHUM CTYJIEHTOB:

Kommerenmum,
No KOMIIOHEHTHI
Bun konTpons KonTponupyemblie TeMbI (pa3esnbl)
i\ KOTOPBIX
KOHTPOJIUPYIOTCS
1 IIpoBepka gomairnero | OCHOBHbIE MOHATHUSA OITK2
' KOHCIIEKTa KPUCTATIIOPUZUKHI
5 IIpoBepka pemreHnst  |Makpo-MHUKPOCUMMETPHS OIIK2
' JIOMAIIHEN 3ajaull  |[KPUCTAJUIOB
3 [IpoBepka pemenust | Cummerpust KPUCTALTUYECKUX OIIK2
' JIOMAaIIHeH 3aja4yl | MHOTOTPAHHUKOB
4 IIpoBepka pemeHust | Marpuunoe MIPEACTABIICHHUE] OIIK2
JIOMAIITHEH 3a1a4u | CHMMETPHUUYECKUX Ollepaiuii
5 IIpoBepka nomamHero | CuMMeTpust CTpyKTypbl. OU3HUYEcKre OIIK2
' KOHCIIEKTa CBOWCTBA U CUMMETPHS KPUCTAILIIOB
5 IIpoBepka pemieHuss | Gu3nueckue CBOMCTBA HJICAIBHBIX OIIK2
JIOMAaIIHeH 3a7jaul | KPUCTAJUIOB U CUMMETPHS
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TIpoBepKa peleHus DusnyecKkue CBOKMCTBA KPUCTAIUIOB, OIIK2

7 . OMKCHIBAEMbIE TEH30pPOM TEPBOTO
JIOMaIlIHeH 3a71a4u
paHra
®u3NYECKUE CBOMCTBA KPUCTAILIOB, OIIK2
[TpoBepka pemeHust
8 . OINKCHIBAEMbIE TEH30POM BTOPOTO
JIOMaITHeH 3a1a9u
panra
OCHOBHBIE METOJbI HCCIEAOBAHUS OIIK2
9 [TpoBepka otueTa
CTPYKTYPBI KPUCTAJIIOB
10 [IpoBepka gomairnero | OCHOBHbIE HECOBEPIICHCTBA OIIK2
KOHCIIEKTa KpHUCTAJJIOB
DK3aMeH, OIIK2
11 Bce Tembr

KOHTpOJIbHAs paboTa

IIpuMEpHBIN CIMCOK BOIPOCOB M YIIPAXKHEHHUM K DK3aMEHY

1.

N

oA~

10.
11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

DneMEeHTHl MaKpO- U MUKPOCUMMETPUHU KPUCTAILIOB.

[TocTpoenue crepeorpaduuecKkux MPOSKIUil ¢ UCTIONB30BaHUEM CETKU Bynbda.
[IpencraBieHne CTpYKTypbl KpPUCTAIOB B ujee noiaudapudeckux guryp no H.B.
benosy.

MarpuuHsle npeAcTaBIeHNs CUMMETPUYHBIX TPeoOpa3oBaHui.

OcHOBHBIE TUIIBI KPUCTAJUIMYECKUX CTPYKTYD.

DneMEeHTbl CHMMETPUN KPUCTAUINYECKMX MHOTOTPAaHHUKOB. TOoUeYHbIE TPYIIIBI
cumMmerpun. IIpenensusie rpynnsl Kropu.

CuMBOIHI Y3710B (TOYEK), PSAOB (HaIlpaBlieHUi ) U TpaHei (II0CKOCTel) B
KPUCTAJUIMYE€CKOM MHOrorpanHuke. MHaekcel Muiiepa J1sl IIOCKOCTH.
CtpyKTypa KpUCTAJJIOB M KpUCTa/lIndyeckas pemierka. Tumsl siueek bpasa.
DneMeHThl CHMMETPUN KPUCTAUNIMYECKUX CTPYKTYp. [IpocTpaHcTBEHHBIE TPYIIIBI
CUMMETPHH.

OO6patHas penieTka, €€ 3HaueHue i1 Kpuctauiorpadguu u UMKy TBEPAOTO Tena.
@usnueckne CBOMCTBA UACAIBHBIX KPUCTAJUIOB U X cuMMeTpus. [IpuHImn
Helimana.

dusnueckue CBOMCTBAa KPUCTAIUIOB U UX cuMMeTpus. [IpuHnun cyneprnosunuu
cummerpuu (mpuHuun Kropn).

[Tpsimoit u oOpaTHBIN Hpo3IeKTpuIecKue 3G PeKThl B KpUCTaLIax.

Turibl CBsI3€1 B KpUCTAILIAX.

MexaHn4eckre CBOMCTBA KPUCTAIIIOB.

Onrudeckne CBOMCTBA KPUCTAIIIIOB

DNEKTPUUECKNE U TUIIEKTPUUECKUE CBOWCTBA KPUCTAIIIIOB.

Judpakionnsle 3 (eKTs B KpUCTaLIaX.

OcCHOBHBIE METOIbI CTPYKTYPHOTO aHATU3A.

TeruioBble CBOKCTBA KPHCTAIIOB.

Kunkvie KpycTamibL




Pazpabotumnku:
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damunus)

JIOIIEHT, K.(p.-M.H, I'.A.Ky3HenoBa
(3aHuMaemes Q0NHCH2OCb) (uHuyuano,

[Iporpamma cocrasieHa B coorBeTcTBuH ¢ TpeboBanusmu @I'OC BO no HanpapiieHHIO
noaroroBku 03.03.02 dusuka

[Tporpamma paccMoTpeHa Ha 3aceianuu Kadeapsl oOIIei 1 SKCIIePUMEHTATLHON (PH3UKH
«30» _aBrycra_2021r.

ITporoxon Ne 1

3aB. xadenpoit a.¢.-M.H., npocdeccop A.A. I'aBpmttok

Hacrosimnasi nporpaMmma He MOKeT ObITH BOCIIPOM3Be/leHa HU B Kakoil (popme Oe3
NpPeIBAPUTEIBLHOI0 MMCbMEHHOT0 pa3pelieHus: Kadeapbi-pa3padoTyuKa NPporpaMmal.
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