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1. HEJIX OCBOEHUA

1.1

ChopMHupoBaTh KOMIIETEHIINU B COOTBETCTBHE C YIEOHBIM ITAHOM, @ TAKOKe HAyYHTh HCIOJIb30BaTh TEOPHIO CHMMETPUHN
U METOJI KPHCTATOrpa(uuecKuX MPOSKIHIA sl OMUCAHKS U aHAJIM3a CTPYKTYPhI KPUCTAJIOB; IaTh IPEICTABICHUE O
CTPYKTYpaxX METaJUIOB H CILIABOB, COSTMHEHHH ¢ METAJUTHYECKOM, HOHHOW M KOBAJICHTHOH CBSI3bI0, O MaTepHaIax C
aMOp(HOH 1 KBa3HKPHUCTAUTHIECKONH aTOMHBIMU CTPYKTYpPaMH, a TAloKe HAYyIUTh IPUMEHSTh TIOTydeHHbIC 3HAHUS B
po¢eCCHOHANBHON AEATENFHOCTH

1.2
2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOI ITPOT'PAMMBI
Biox OIT: b1.0
2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:
2.1.1 |[Maremaruka
2.1.2 | OpraHuyeckas XUMHUS
2.1.3 | Xumus
2.1.4 | AnanuTHyeckas reOMeTpuUs
2.1.5 |VmxeHepHas 1 KOMIIBIOTEpHAs rpaduka
2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/I51) HE00X0AUMO KaK
npeuecTByoIIee:
2.2.1 |BBeneHue B KBaHTOBYIO TEOPHUIO TBEPJIOTO TeJa
2.2.2 | dedeKTsl KpUCTAITHYECKOM PEIIeTKH
2.2.3 | KomnbloTepuzanus SKCIIEpUMEHTa
2.2.4 | MarepuasioBeieHue
2.2.5 |MarepuanoBefeHue MOIYIPOBOJHUKOB H AUDIEKTPHKOB
2.2.6 | Marepuaiibl abTepHATUBHOW YHEPTETHKH
2.2.7 |Marepuanbl HAyKOEMKUX TEXHOJIOTUH
2.2.8 | MerannoBeaeHre MHHOBAIIMOHHBIX MaTEpUalIOB
2.2.9 |[Meronsl uccne0BaHUS MaTEPUATIOB
2.2.10 | OcHOBBI nu3aiiHa METAJITUIECKUX MaTePHAIOB
2.2.11 |OcHOBBI MaTepHATOBEICHHUS U METOJIOB HCCIICAOBAHIS MaTEPHATIOB
2.2.12 |IInaHupoBaHHE W OPTaHU3ANNS HAYIHO-HCCIIEJOBATEIECKOH PaOOTHI
2.2.13 |IlnanupoBaHHE HAYYHOIO SKCIIEPUMEHTA
2.2.14 | CoBpeMeHHBIE MTPOOIEMBI MAaTEPHATOBEICHHS
2.2.15 | Teopust NOBEpXHOCTHBIX SBJIECHUI
2.2.16 |Teopus cummerpuu
2.2.17 |®a3oBbIe paBHOBECHS U JE(HEKTHI CTPYKTYPHI
2.2.18 | dusuka noaynpoBOAHUKOB
2.2.19 | OnekrpoHNKa
2.2.20 | dudodysus u quddy3noHHO-KOHTPOIUPYEMBIE MPOIIECCHI
2.2.21 |3ammra HHTEIJIEKTyalbHONW COOCTBEHHOCTH U MATEHTOBEICHUE
2.2.22 | Koppo3sus u 3amuTa MeTauioB
2.2.23 |Merponorus 1 CTaHIAPTH3ALMS LUPPOBBIX TEXHOJIOTHI B MATEPUATIOBEICHUH 1 METAILTyPIUH
2.2.24 | Metponorus U TEXHUYECKHE N3MepeHus PYHKIHMOHAIBHBIX MAaTepHaioB
2.2.25 | Mertpomnorus, CTaHAAPTU3ALMUS U TEXHUUECKAE U3MEPEHUS
2.2.26 |Merponorus, cTaHAAPTU3AIMS 1 TEXHUUECKUE H3MEPEHHUS B IEKTPOHUKE
2.2.27 |Pa3paboTka HOBBIX MaTEpHAIOB
2.2.28 | DusuKa JUAIEKTPUKOB
2.2.29 | ®usuka MeTamwIOB
2.2.30 | Aromuoe ctpoenue a3
2.2.31 |buoxumus HaHOMaTEpUAIOB
2.2.32 | MnxeHepus IOBEPXHOCTU
2.2.33 |MeramnoBeneHne u TepMHUIecKas 00paboTKa METaIoB
2.2.34 | Merozpl HcciaeoBaHus CTPYKTYp M MaTepuaioB. Hacts 1
2.2.35 | Mertozp! uccieaoBaHus GU3NIECKIX CBOHCTB MOIYPOBOIHUKOBBIX CTPYKTYP
2.2.36 | Hanomatepuaibl




2.2.37 |HayuHo-uccnenoBarenbckas paboTa

2.2.38 |HayuHo-uccnenoBarenbckas paboTa

2.2.39 |HayuHo-uccnenoBarenbckas paboTa

2.2.40 |HayuHo-mccnenoBatenbekas paboTa

2.2.41 |CaepxTBepable MaTEpUAIIbL

2.2.42 | TexHOIOTHH MaTEPHAIOB C OCOOBIMHU (PU3MUECKIMHI CBOWCTBAMH

2.2.43 | ®da30BbIe U CTPYKTYPHBIC H3MEHEHHS IpH (HOPMUPOBAHIH MAaTEPHAIOB U SITUTAKCHATIBHBIX CTPYKTYP

2.2.44 | ®usrka MarHUTHBIX SIBJICHUN

2.2.45 | ®uznka MoOIyIpOBOJHUKOBEIX IPHOOPOB

2.2.46 | dusmka MpoYHOCTH

2.2.47 | ®u3uka IPOYHOCTH ¥ MEXaHUYECKUE CBOIICTBA MaTepHaOB

2.2.48 | DU3MKO-XUMHUS METAJUIOB U HEMETAITUYECKUX MATEPUAIIOB

2.2.49 | ®dusnyeckre OCHOBHI Je(OPMAIK U Pa3PYIICHUS

2.2.50 | AToMHas ¥ 3JIEKTPOHHAs CTPYKTYpa MOBEPXHOCTH ¥ MEXK(Pa3HBIX TPAHMII

2.2.51 | KoMno3uunoHHbIE MaTepUaIIbI

2.2.52 | KoHCTpyupoBaHHE KOMIIO3UIIMOHHBIX MaTEepHAIIOB

2.2.53 |MeTtoasl HCCIEAOBAHNUS CTPYKTYP U MaTepHaioB. YacTs 2

2.2.54 |IloBepxHOCTHOE MOAH(UIIMPOBAHNE MATEPHATIOB U 3AIUTHBIC TOKPBITHS

2.2.55 |IIpom3BoAcTBeHHAs IPAKTHKA IT0 MOITYyIEHHIO IPO(HECCHOHATBHBIX YMEHHUH U OIBITa MPO(ECCHOHAIBHOH I TeIbHOCTH

2.2.56 |IIpom3BoacTBeHHAs IPAKTHKA ITO MOITYIEHHIO IPO(ECCHOHATBHBIX YMEHUH U OIBITa ITPO(YECCHOHAIBHOH IeATeIbHOCTH

2.2.57 |Ilpom3BoAcTBeHHAs IMPAKTHKA IT0 MOITYIEHHIO IPO(HECCHOHATBHBIX YMEHHUH U OIBITa MTPO(YECCHOHAIBHOM I TeTbHOCTH

2.2.58 |IIpom3BoAcTBeHHAs IPAKTHKA ITO MOITYIEHHIO IPO(EeCCHOHATBHBIX YMEHHUH U OIIBITa MTPO(GECCHOHANBHOM IeATeIbHOCTH

2.2.59 | CnenuajnabHbIE CILUIaBBI

2.2.60 | dusnyeckoe MaTepUAIOBEICHNE CIUTABOB C 0COOBIMH MarHUTHBIMH CBOWCTBAMH, 4acTh 1. MarHUTHO-MSTKAE CIIIIaBbI

2.2.61 dusnyeckoe MaTCpHUAJIOBCACHUC CIIaBOB C 0COOBIMU MarHUTHBIMH CBOﬁCTBaMH, qacTh 2. MaFHI/ITHO-TBep]ILIG CIIJIaBbI

2.2.62 | AMopdHBIe, MUKPO- M HAHOKPUCTAJUTMIESCKIE MATEPUATBI

2.2.63 | buodusuka

2.2.64 |BrIcokoTEeMIEpaTypHbIC B CBEPXTBEpbIe (DYHKIIMOHAIEHBIC U KOHCTPYKIIOHHBIC MAaTEPUAITBI

2.2.65 | KommbroTepHbie U HHPOPMAIIMOHHBIC TEXHOJIOTHH B HAYKE M POU3BOJICTBE

2.2.66 |MarepuanoBeneHHE U TEXHOJIOTHH MTEPCIICKTUBHBIX MaTEPHAIIOB

2.2.67 | Metozsl HccIe0BaHHsI XapaKTEpPUCTHK U CBOMCTB MaTEpUaIOB

2.2.68 | MeTopl 37EKTPOHHON MUKPOCKOIIUH [JII MAT€PUAIOB TBEPIOTENbHON AIIEKTPOHUKU

2.2.69 |Metponorus u UCTIBITaHKS (PYHKIMOHAIBHBIX MATEPHUAIIOB

2.2.70 | OcHOBBI HAYYHO-TEXHUUECKOTO IIEpeBOIa

2.2.71 |llpakTuka Hay4HO-TEXHUUYECKOIO IIEPEBOAA U PEIAKTUPOBAHUS

2.2.72 | TeH30pHBIC METOIBI B KPUCTAIO(DHU3HKE

2.2.73 | TexHosorus noay4eHus KpUCTAILIIOB

2.2.74 | ®usudeckue OCHOBBI MarHETU3Ma U IIPOLIECCH] IEPEMATrHUUMBAHNSI MAaTEPUAIOB

2.2.75 | duszmnueckue CBOMCTBA MPUIIOBEPXHOCTHBIX CJIOEB U METO/IbI MX MCCIIEIOBaHUI

2.2.76 | OyHKIMOHAIBHBIE HAHOMATEPUAIIBI

2.2.77 | XuMus 1 TEXHOJIOIUS IOJIMMEPHBIX MaTEpUaIOB

2.2.78 | buoopranudeckasi XuMus

2.2.79 | BricokoTeMIepaTypHbIC KepaMHUYCCKHE MAaTePUAITBI

2.2.80 | XKapomnpouHsie U pagraliMOHHO-CTOWKHAE MaTEPHAIIBI

2.2.81 | KBaHTOBas Teopus TBEPJOTO Tela

2.2.82 MaremaTtuueckoe u KOMIIBIOTCPHOE MOJACIMPOBAHNE MAaTCPHUAJIOB U IIPOLCCCOB IJICKTPOHUKHU

2.2.83 | Metozsl Hcciae0BaHUsI MAKPO- 1 MUKPOCTPYKTYPBI MaTepHUaIoB

2.2.84 | Metoapl HEMapaMeTPUUYECKOW CTaTUCTUKI

2.2.85 |HekoTopsle IN1aBbI KPUCTATIOXUMHU

2.2.86 |OObeMHBIE HAHOMATEPHAIIBI

2.2.87 |IIpormeccs! nomyueHns 1 00pabOTKN CBEPXTBEPABIX MaTEPUAIOB

2.2.88 | CTpykTypa 1 TEXHOJIOTUYHOCTh CIJIABOB

2.2.89 | ®u3uKo-XUMUS 3BOJIIOLUY TBEPAOIO BEIIECTBA




2.2.90 |SmepHO-CIIEKTPOCKOMHYECKHE U CHHXPOTPOHHBIE METO/BI HCCIETOBAHUM

2.2.91 |Arrectanus U UCHBITaHHUS BBICOKOTEMIIEPATYPHBIX U CBEPXTBEPABIX MATEPUAIIOB

2.2.92 | Arrecranus u cepTH(GUKALUSL U3AETHIN IMEKTPOHHON TeXHUKH

2.2.93 |KowmmnbroTepHble # HH(GOPMAIMOHHBIE TEXHOIOTHH B HayKe U MIPOM3BOACTBE (hYHKIIMOHAIBHBIX MaTEPHAIIOB

2.2.94 | MarepuanoBe[eHUE U TEXHOJIOTUY EPCIEKTUBHBIX MATEPUAIIOB

2.2.95 |Marepuaisl 4 371€MEHTbl CIUHTPOHUKU M CIUHBOJIHOBOM OIITHKU

2.2.96 | MeHemIKMEHT KauecTBa

2.2.97 | Merannuyeckue MaTepyabl Ul KpyIHBIX TPAHCIIOPTHBIX CUCTEM

2.2.98 | MeramnoBeneHne BICOKOIIPOYHBIX CIIJIABOB

2.2.99 |Merononorus u NpakTHKa OMPEACTICHIs pa3MEPHBIX XapaKTePUCTHK MaTEPUaIOB

2.2.100 | Meromonorust HAy4HbIX UCCIICIOBaHUN

2.2.101 | Onruyeckue sBICHUA B KpucTauiax. Yacts 2

2.2.102 | OcHOBBI KJI€TOYHOM OHOJIOTHUU

2.2.103 | OdopmiieHue pe3ynbTaToB HAYYHOU NEATEILHOCTH

2.2.104 |IIpaxTuueckoe MpUMEHEHHE TEOPUH (PYHKIIHMOHAA SJIEKTPOHHOM TUIOTHOCTH

2.2.105 | CummMmeTpust HAHOCHCTEM

2.2.106 | CoBpeMeHHbIE KOMIBIOTEPHBIE TEXHOJIOTUH B CTPYKTYPHOM aHANIN3e

2.2.107 | CnekTpocKon4ecKre 1 30HA0BbIE METOIBI

2.2.108 | Tepmomexanudeckas 00pabOTKa METAJIOB U CIIIIABOB

2.2.109 | YmpaBneHue KoIJIeKTUBAMU

2.2.110 | YnpaBieHue npoekramu

2.2.111 | XuMu4decKkrie OCHOBBI OMOIOTHYECKUX TPOIIECCOB

2.2.112 |udpoBoe MaTepHanoBeaecHIe

2.2.113 | Hopwmsr u mpaBuia odpopmiernss BKP

2.2.114 |TloaroroBka K IpOIEIype 3alIUTHI M 3aIIUTa BBITYCKHOH KBATH(UKAIIMOHHON paboTHI

2.2.115 |IloaroToBKka K MpOIEAype 3alIUThI ¥ 3aIIUTA BBITYCKHON KBATN(UKAIIMOHHOW pabOTHI

2.2.116 |IloaroToBka K mpoleaype 3alluThl ¥ 3alUTa BBITYCKHON KBATN(UKAIIMOHHOW PaOOTHI

2.2.117 |TloaroToBKa K MpOIEAype 3alIUThI U 3alUTA BBITYCKHON KBATN(UKAIIHOHHONW PaOOTHI

2.2.118 |IIpepnuruioMHas MpakTHKA I BBITIOJTHEHUS BBITYCKHON KBAJIM()UKAIMOHHON paboThI

2.2.119 |IIpennuruioMHasi NpaKTHKA I BBITIOJHEHUS BBITYCKHON KBAJTM()UKAITMOHHON pabOThI

2.2.120 |IIpenauruioMHas IpaKTUKa JUisl BBITOJHEHUS BBITYCKHOW KBaTU(PHUKAIIMOHHON paboThl

2.2.121 |IIpenaumiomMHas IpakTUKa Uil BBITOTHEHUS BBITYCKHON KBaTU(PHUKAIIMOHHON paboThl

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMITIETEHIISAMUA

OIIK-1: CniocoGen pemiath 321244 NPpo¢ecCHOHAJILHOM JeATe1bHOCTH, IPUMeHAs 3HAaHUA (yHIaMeHTaNIbHBIX HAYK,
MEeTOAbI MOICJUPOBAHNS, MATEMATHYECKOI0 AHAIN3A, eCTECTBEHHOHAYYHbIE U 001 eHHKEeHEPHbIe 3SHAHUS

3HaThb:

OIIK-1-33 OcHOBHBIE KITaCCH(HUKAIIMN KPUCTAIUIMYECKUX CTPYKTYP, XapaKTEPUCTHKA OCHOBHBIX THIIOB COBPEMEHHBIX
KPUCTAJUINIECKUX U KBa3HKPUCTAIINIECKAX aTOMHBIX CTPYKTYP.

OIIK-1-31 OcHOBHBIE 3aKOHBI KPUCTAIIOTPA(UH, STEMEHTH CHMMETPHU KOHTHHYYMA U JUCKOHTHHYyMa; IeHCTBUE YIIEMEHTOB
CHUMMETPHH KPUCTAIIIMYECKUX CTPYKTYD

OIIK-1-32 3HaTh OCHOBHBIC 3aKOHBI KPUCTALIOXUMUH U MPHHIUIIBI KPUCTATIIOQU3UKH

YK-1: Crioco6eH ocylecTBIATH NOUCK, KPUTHYECKHIl AHAIN3 U CHHTe3 HHPOPMAaLlMU, YMeHHe aHAJIM3UPOBATH NIPOLeCcChl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHUMEHSITh CHCTEMHBIIH TOIX0/ IJIsI pellieHNs MOCTaABJIEHHBIX 3a/1a4

3HaTh:

YK-1-31 ocHOBHBIE M TIEPCHIEKTHBHBIC HAIIPABICHUS PA3BUTUS KPUCTAIIOTpaduH;

ITK-1: CnocoGen K MoMCKY HOBBIX HANPaBJIeHUii HAYYHbBIX HCC/IEI0BAHMIA U CHHTe3y 3HAHUI B 00J1aCTH MaTepHaIoOBeIeHUsl
H TeXHOJIOTHH MATePHAJIOB, CIIOCO0eH 0()OPMJIATH TEXHHYECKHE 32JaHUS H OTYETHbIE MATEPHAJIBI N0 MIAHUPYEMBIM H
NMPOBeIeHHBIM HCCJIeT0BAHUAM

3HaTh:

ITK-1-31 ocHOBHBIE MPUHIMIIEI 0OPaOOTKU M aHAJIN3a PE3YIBTATOB UCCICAOBAHUS




OIIK-1: CnocodeH pemiaTh 321244 NPo¢eCCHOHAJILHOM e Te1bHOCTH, IPUMEHAs 3HAaHUA (yHIaMeHTaIbHBIX HAYK,
MeTO/1bI MO/IETMPOBAHMSI, MATEMATHYECKOI0 AHAJIN3Aa, eCTeCTBEHHOHAYYHbIE U 001enHKeHepHbIe 3HAHUS

YMmerb:

OIIK-1-Y3 paccunThIBaTh IapaMeTpbl KOHKPETHBIX KPUCTAUIMUECKUX CTPYKTYP, B TOM YHCIIE, C UCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
Iporpamm;

IIK-1: Cnoco6eH K MOMCKY HOBBIX HANPABJICHMII HAYYHBIX HCCIeA0BAHMI U CHHTe3y 3HAHUI B 00,1aCTH MaTepHaJI0OBeIeHHUS
U TeXHOJIOTHH MATepHAJIOB, c10c00eH 0(OpPMIISITh TeXHHYECKHE 32/IaHUS H 0TYeTHbIE MAaTePHAJIBI 10 IVIAHUPYEeMbIM H
NPOBeeHHbIM MCCJIeI0BAHUAM

YMmerb:

ITK-1-Y1 aHanmu3upoBaTh M OCYIIECTBIATH 00PaOOTKY Pe3yIbTATOB UCCICIOBAHUS U HAYYHO-TEXHHUYECKON HHPOpMALIUH

OIIK-1: Cnioco0eH pemiaTs 3a1a4 NpoheccCHOHATbHOI 1eSITeJIbHOCTH, TPUMeEHSISl 3HAHUSA (PYHIAMEHTAJIbHbIX HAYK,
METOAbI MOICJIUPOBAHUSA, MATEMATHICCKOI'0 aHAJIN3A, €CTECCTBCHHOHAYYHbIC Oﬁl_lle](lH)KeHeprIe 3HAHHUA

YMmerb:

OIIK-1-Y4 omnpenenstb N3MEHEHHE CHMMETPUHN KPUCTAILIIA MO/ IEHCTBIEM BHEIIHETO TOJIs

OIIK-1-Y2 xapakrepu3oBaTh U aHATH3UPOBATH CTPYKTYPHI JJIEMEHTOB, COCUHCHNU, aMOP(HBIX (a3 i KBa3HKPUCTAILIOB,;

YK-1: CniocodeH ocyniecTBJISITh NOUCK, KPUTHYECKUH aHAJIN3 U CHHTe3 HH(OPMALMH, YMeHHe AaHAJN3HPOBAThH NMPoLecchl U
CHCTeMBI ¢ HCTOJIB30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKNX, BBIYHCINTEILHBIX H IKCIIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTEMHBIN MOAXO/ VISl pelieHs MOCTABJIEHHBIX 3a1a4

YMeTh:

YK-1-Y1 nonp3oBarbcs CripaBOYHON JIUTEPATYPOIA.

YK-1-¥2 ucnonp30BaTh OCHOBHBIE TOHATHS M 3aKOHOMEPHOCTH KPHCTAIUIOTpa(Gru U KPUCTATUIOXUMHH I 00OCHOBAHHOTO
BBIOOPA XapaKTePUCTHK CTPYKTYPHI U COCTaBa, CTEXHOMETPHH (a3, B TOM UHUCIIe, aMOP(HBIX U KBA3UKPUCTATIIHUECKHX,
npefHa3Ha4aeMbIX IS LeNlel AanbHEeHIIero uCrnoab30BaHus;

OIIK-1: Crioco0eH pemaTh 3a1a4n npogeccHOHAILHOI AeITeILHOCTH, TPUMeHss 3HAHNA (PYHAaMEHTAIbHBIX HAYK,
MeTOIbl MOIeIMPOBAHNS, MATEMATHYECKOT0 AHAJIN3a, €CTECTBEHHOHAYYHbIE 1 00IIleMHKeHepHbIe 3HAHNUS

YMmerb:

OIIK-1-Y1 ucnoap30BaTh MAaTEMATHYECKUI amapaTt Kpuctamiorpadun

Baanernb:

OIIK-1-B1 ucronp30BaHMs B UCCIEAOBAHIX U pacyeTax METOIOB U ITOJX0JJ0B KPHCTALIOTPadhUH U KPUCTAIIIOXUMHH K OIIMCAHHIO
U aHAIN3Y CTPYKTYPHI KPHCTAIUIOB (B TOM YHCIIE METOJaMU KPUCTATIIOrPa(hMUeCKUX MPOCSKIHHA, HHANIIMPOBAHUS IIOCKOCTEH 1
HAalpaBJlIeHUH B KpUCTAIIAX);

YK-1: CniocodeH ocyniecTBJISITh NOUCK, KPUTHYECKUH AHAJIN3 U CHHTe3 HH(OPMALMH, YMeHHe AHAJN3HPOBAThH NMPOLecChl U
CHCTeMBI € HCTOJIB30BAHHEM COOTBETCTBYIOIINX AHAJNTHYECKNX, BEIYHCINTEILHBIX H 9KCIEPHMEHTAJIbHBIX METO/I0B,
NPUMEHSATh CHCTEMHBIN MOAXO/ VISl pelieHs MOCTABJIEHHBIX 3a1a4

Baagers:

VK-1-B1 HaBbikamu cOOpa JaHHBIX, B TOM YHCIIE, H3 MEXIYHAPOAHBIX 0a3, M TOMCKa HHPOPMaLUH 00 OTJCIBHBIX ONMPEACICHUAX,
MOHATHUSIX ¥ TEPMUHAX: O MPOCTPAHCTBEHHOH IPYIIE U CTPYKTYPHOM THITe KOHKPETHOW (ha3bl JJIs IPENICTABICHUS 110 HUM €€
CUMMETPUH U KPUCTATUIOXUMHYECKUX XapPAKTEPUCTHUK.

OIIK-1: CnocoGeH pemiath 321244 NPo¢eCCHOHAJILHOM e Te1bHOCTH, IPUMEHAs 3HAHUA (yHIaMeHTANIbHBIX HAYK,
MeTO/IbI MO/IETUPOBAHMSI, MATEMATHYECKOT0 AHAJIN3Aa, eCTeCTBEHHOHAYYHbIE U 001enHKeHepHbIe 3HAHUS

Baanernb:

OIIK-1-B2 HaBblkaMu HCCIEJ0OBAaHUS CI0XKHBIX KPUCTAIIIMUECKUX CTPYKTYP U CTPYKTYP € OTCYTCTBUEM TPAHCIIIIUOHHOU
CHMMETpPHHU.

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypce HHIMKATOPBI H 3. sieMble
KOMIIeTeH it pecypcbl padoThI

Pazgen 1. 'eomerpuyeckast
KpucTaLiorpagus




1.1

IlonsTHE KpUCTaLIA.
IIpocTpaHcTBeHHAs peleTKa.
DnemMeHTapHas siueika.
CHHTOHHU. DIEMEHTHI
CUMMETPUU MHOTOTPaHHUKOB
(xouTHHYYMa) TeopeMsl
CITO’KEHUS JJIEMEHTOB
CUMMETPUHU
MHOT'OTPaHHHKOB.
Ornpenensronue 3J1eMeHThI
cummMerpuu. [TpaBuna
YCTaHOBKH KpUCTayIOB /JIex/

OIIK-1-31
OIIK-1-Y1

JI1.1J11.2

JI1.3J12.1

J12.2J12.3
01

1.2

ToueyHsle rpymnnbl (KIacChl)
cummeTpuu. [TpuHIwm
BbIBOZIA 32 KIIaccoB
cuMMeTpuu 1 naBHbIE
HanpasieHus. /Jlex/

OIIK-1-31
OIIK-1-Y1

JI1.1J12.1
2.2
Ol

13

DJIeMEHTHI CHMMETPHN
KPUCTAIUIMIECKIX CTPYKTYP
(mucxonTHHYYMA). CHCTEMBI
TpaHcasiuui bpasa.

Basuc. /Jlex/

OIIK-1-31

JI1.1J12.1
J2.2
0154 35

1.4

[IpocTpaHCTBEHHBIE TPYIIITHI
cummetpun.IIpaBunbHBIE
CUCTEMBI TOYEK.
MextyHapoaHbie
KpUCTaIIIOrpaduIecKre
TabauLel. /Jlex/

VK-1-31 OIIK-
1-31 OIIK-1-
v2

JI1.1J12.1
2.2
€]

1.5

Kpucrannorpadguueckue
npoekiun /J1a6/

OIIK-1-B1

JI1.1J12.1
2.2

P1

1.6

WHIeKChI TNIOCKOCTEH H
HaIpaBJICHUH.
MeEXIIOCKOCTHOE
paccTosiHUE, COBOKYITHOCTh
ITOCKOCTCH.
Kpucramnorpagpuueckue
30HBI, YCIIOBUE
30HaIBHOCTH. /J1ab/

OIIK-1-V1
OIIK-1-Bl1

JI1.1J12.1
22

KM1

P2,P10

1.7

CraHgapTHBIE TPOCKIIHH,
OPUHIM UX
noctpoenust. /J1a6/

OIIK-1-B1 IIK-
1-31

JI1.1J12.1
122

P3

1.8

Ormpenenexue Kiacca
CHMMETPHH [0 MOJICISIM
MHOTOTPaHHHUKOB. /J1ab/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1 IIK-
1-v1

JI1.1J12.1
2.2

KM2

P4

1.9

Br16op 3nemeHTapHOM
SYEHKN KPUCTAJUTMYECKIX
crpykryp. Omnpenenenue
MEPHOIOB PEIIETKH U OCEBBIX
yrioB. Onpenenenue
CUCTeMBI TpaHcsLui bpasa.
Omnpenenenue
IPOCTPAHCTBEHHOH IPYMITBI
CHMMETPHH IT0 MOJCISIM
kpuctauia. Onpenenenue
0asuca KpUCTAITUIECKOI
CTPYKTYpBI ¥ IPaBUIIbHBIX
CHUCTEM TOUEK C TIOMOILIBIO
Me:x1yHapOJHBIX
KpHUCTaIIorpapuIecKux
Tabmmr /J1a6/

OIIK-1-31
OIIK-1-Y1
OIIK-1-Y3
OIIK-1-B1 IIK-
1-V1

JI1.1J12.1
2.2

KM3

P5

1.10

IMoaroToBka K 1a00paTOPHBEIM
3aHATUSAM U 3aIIUTe
nabopaTOpHBIX paboT 1Mo
pazneny "l'eomerpuyeckas
kpuctamutorpagpus” /Cp/

10

OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 IIK-
1-31

JI1.1J12.1
22




1.11 [ToaroroBka K KOHTPOIBHOM OIIK-1-31 JI1.1J12.1
pabore Nel Tewma: OIIK-1-V1 J2.2
Kpucramnorpaduaeckue
npoekuu. HaeKchl
IJIOCKOCTEN U
HarnpasieHuii. /Cp/

1.12 | BemmonHeHue moMantHero OIIK-1-31 JIT.1J12.1
3ananus 1 Tema: OIIK-1-Y1IIK 2.2
I'eomerpuueckas -1-¥1
kpuctamiorpadus. /Cp/

1.13  |IloaroroBka K KOHTPOJILHOMH YK-1-¥1 OIIK JI1.1J12.1
pabote Ne2 Tema: Kiraccer -1-31 OIIK-1- 2.2
CUMMETPUH. A
IIpocTpaHCcTBEHHbIE IPYIIIIBL.
bazuc. /Cp/

Pa3gen 2. OcHoOBBI
KPHUCTALUIOXUMHUH

2.1 Tunel XMMHYECKOH CBSI3U B OIIK-1-32 JIL.1J12.1
KpHCTaiaX. ATOMHBIE U OIIK-1-33 J2.2
HOHHBIE PaJInyCHI. OIIK-1-Y3 01 54 55
KoopauHannonHsie uncna u
MHOTOTPaHHUKH.

[TnoTtHeiimme mapoBbie
YINAKOBKU. THIBI IyCTOT
(I0p) ¥ MOTUBHI UX
3arojgHeHus. TUnuyHbIe
iockue ceTkd. /JIex/

2.2 CTpyKTYpHBIH THII OIIK-1-32 JI1.1J12.1
CranpaptHas nHQOpMAIHs O OIIK-1-33 2.2
CTPYKTYPHOM THIIE. OIIK-1-¥Y2 21335435
Krnaccudukarms OIIK-1-Y3
CTPYKTYPHBIX THIIOB.

OCHOBHBIE CTPYKTYpPbI
XUMUYECKHUX 3JIEMEHTOB.
OCHOBHBIE CTPYKTYpPbI
COeIMHEHUH ¢
METaJJINYECKOM, HOHHOM U
KOBaJICHTHOH CBsI3bI0 /JIeK/

2.3 AHann3 0CHOBHBIX OIIK-1-33 JI1.1J12.1 P6
CTPYKTYPHBIX THUIIOB OIIK-1-Y1 2.2
METAJTHYECKUX DJIEMEHTOB OIIK-1-Y2 24 35
(Al, A2, A3,) /J1a6/ OIIK-1-Y3 IIK

-1-V1

2.4 Kpucramnorpagpuaeckuii n VK-1-B1 OIIK- JI1.1J12.1 P7
KPUCTAJIIOXUMHUUECKUAN 1-32 OIIK-1-33 2.2
aHanu3 Mozeinen OIIK-1-Y2 IIK 93 54 55
KPHUCTAJUIMYECKUX CTPYKTYP -1-31 [IK-1-V1
XUMUYECKHX 3JIEMEHTOB U
COCIIMHEHHUM C
METaJUTMIeCKON, HOHHOU 1
KOBaJICHTHOH CBs3b10. /Jab/

2.5 [MonroroBka k 1a60paTOPHEIM VK-1-Y1 OIIK JI1.1J12.1
3aHATHSM U K 3aIlUTE -1-32 OIIK-1- J12.2
J1a00paTOPHBIX padoT IO 33 OIIK-1-¥2 2192
pazaeny "OcHOBbI OIIK-1-B2
kpuctamuioxumun" /Cp/

2.6 BerlnonHeHre qoManiHero VK-1-V1 YK-1 JI1.1J12.1
3ananus Ne2 Tema: -B1 OIIK-1-31 2.2
Kpucrannoxummaeckuit OIIK-1-32 24 25
anamm3 mogenu. /Cp/ OIIK-1-33

OIIK-1-Y1

OIIK-1-Y2

OIIK-1-Y3
OIIK-1-B2 IIK-

1-31




Pa3gen 3. OcHoBbI
KPHCTALIOPU3NKH

3.1 DJIeMEHTBI 4 2 YK-1-¥1 OIIK JI1.1J12.1
KpucTauiopusuku. /Jlex/ -1-32 21

3.2 [punnmn cyneprno3unnu 4 4 OIIK-1-32 JIT.1J12.1 KM4 P8
Kropu. U3menenue OIIK-1-Y4 IIK
CHMMETPHUH KpUCTAIIIA B -1-31 TIK-1-VY1
pe3yiIbTaTe BHETHUX
BO3ICUCTBHH.

/J1a6/

33 [ToaroroBka k J1abopaTopHBIM 4 2 YK-1-¥1 OIIK JI1.1J12.1
3aHATHSAM U 3aIIUTE -1-32 OIIK-1- €)
ab0opaTOpHBIX paboT Mo V4
pazzeny "OcHOBBI
kpucramopuzuku” /Cp/

34 [ToaroroBka K KOHTPOIHHOU 4 2 YK-1-¥1 VK-1 JIT.1J12.1
pabote Ne3. Tema: OcHOBBI -B1 OIIK-1-32 21
KPUCTAJUIOXUMMHU U OIIK-1-33
kpuctamopusuku. /Cp/ OIIK-1-Y4

OIIK-1-B1
Pa3gen 4. OcHoBHBIC
XapaKTEPUCTUKH CTPYKTYP
€ MOJIHBIM WJIM YaCTHYHBIM
OTCYTCTBHEM
TPaHCJISINHOHHOM
CUMMeTPHUHU

4.1 AMopbHbBIe TBEp/IBIE TENA. 4 2 OIIK-1-33 JIT.1J12.1J13.
Hanoxpucranisl. OIIK-1-Y2 1
KBaszuxpucramisl. XXugkue 01092
Kkpuctamubl /JIex/

4.2 Onucanue CTPyKTYphI 4 2 VYK-1-Y2 OIIK | JI1.1J12.1J13. P9
amopdHbIx Ten. /J1a6/ -1-¥2 OIIK-1- 1

V3 OIIK-1-B2
[K-1-Y1

43 IMoaroroBka k mabopaTtopHoii 4 1 VYK-1-31 YK-1- | JI1.1J12.1JI3.
pabore "Onucanue Y1 VK-1-V2 1
CTPYKTYpPBI aMOP(HBIX OIIK-1-Y2 TIK 21092
ten" /Cp/ -1-31

4.4 [ToaroroBka K 3K3aMeHy 110 4 18 VYK-1-31 YK-1- | JI1.1JI1.2 KMS5
kypcy /Cp/ V1 YK-1-V2 JI1.3J12.1

YK-1-B1 OIIK- 22
1-31 OIIK-1-32 J12.3J13.1
OIIK-1-33 23 D25
OIIK-1-Y1
OIIK-1-Y2
OIIK-1-Y3
OIIK-1-Y4
OIIK-1-B1
OIIK-1-B2 IIK-
1-¥1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KontpoabHbie MeponpusTis (KOHTPOJIbHas padoTa, TecT, KOJJIOKBUYM, 3K3aM€eH M T.I), BONPOCHI s
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponsHoe Iposepsienmere
KM MepOTpUATHE WHINKaTOPBI Bompocs! 11t MoAr0TOBKH

KOMITETECHLIU I




KM1 KonrponbHas OIIK-1-31;0I0K-1- |1 OnumuTe TpUHIUI TOCTPOCHUS KPUCTAIIOTPAhHUECKIX TPOCKINA?
pabora 1 VY1;0I1K-1-B1 2 Kakue ObIBAIOT KOMITIIEKCHI?
«Kpucramrorpapud 3 Kak noiy4uth THOMOCTEpEOrpapuIECKyt0 IPOCKITHIO?
€CKHE IIPOEKINU. 4 Kak noiyduTh cTepeorpagpuaeckoro mpoeKIuio?
Wnpexcol 5 N3o6pasure I'CII kybda.
IUIOCKOCTEHN U 6 UTo Takoe HHAEKCHI MIIOCKOCTH?
HaIpaBJICHUID 7 Uro Takoe HHAEKCHI HAIIpaBJICHUS?
8 JlaiiTe ompeneneHne COBOKYITHOCTH TUIOCKOCTEIA.
9 JlaliTe onpezeneHre 30HE MITOCKOCTEH.
10 Kak paccuntarh MEXIIJIOCKOCTHOE PACCTOSIHUE JIJIS 3aJaHHOM
CUHTOHUU?
11 Hanumure ycrnoBHe 30HANBHOCTH.
12 Kakue kpucTtayuinueckie cucteMbl Bol 3Haere?
13 Kaxue CHHTOHUH OTHOCSTCS K BBICIIEH, CpETHEH U HU3IIEH
KaTteropusm?
14 Yto Takoe CTaHIapTHBIE MPOCKIIUU?
15 JIist KpUCTAJUIOB KAKMX CHHTOHUH MOKHO MTOCTPOUTH CTaHIAAPTHEIC
MIPOEKINH?
16 YxaxxuTe COOTHOIIEHHS TPAHCIIALUHN 1 YIJIOB JUIs 3aJaHHOM
CUHIOHUM.
17 V300pa3uTe dJIeMEHTapHYIO SUEHKY KpUCTaJIa 3a1aHHOH
CUHTOHUU?
18 CKOJIBKO TUIOCKOCTEH B COBOKYITHOCTH JIJISI KPHCTAILIA KyOUYECKOH
CHUHTOHHH?
19 Yto npou3oieT ¢ COBOKYITHOCTBIO, B ClIy4ae IOHUKECHUS
CUMMETpUH?
20 Kak mocuuTarh yroji Mexay JByMs IUIOCKOCTSIMU?
KM2 Tect "Teopembt OIIK-1-31 DNEeMEeHThl CHMMETPUN KOHTHHYYMa
CIIOKEHUS TeopeMbl CIIOKEHUS YIEMEHTOB CHMMETPHH KOHTHHYyyMa
JJIEMEHTOB
cummeTpun"
KM3 KonTponbHas OIIK-1-31;YK-1-B1 |1 Yro Takoe kinacc CHUMMETpUH?

pabora 2 «BremiHee
U BHYTPEHHEE
CTpoeHHe
KpHCTaJLIa»

2 Kak npaBuJIbHO 3amUcaTh MPOCTPAHCTBEHHYIO IPyIITy?

3 [MepeuncnuTe 3IEMEHTH CHMMETPHU KOHTHHYYMA.

4 Yro Takoe onpenensaomuil 1eMeHT CHMMETPUH?

5 Kak neiicTByeT 3aJaHHBIH 3JIEMEHT CUMMETPUN?

6 TeopeMbl CIIOKEHUS HIIEMEHTOB CUMMETPHH.

7 YKaxuTe npaBuiia yCTAHOBKU KpUCTaJlla 3alaHHON CUHTOHUM.
8 Ilepeunciure 3M€MEHTHl CAMMETPUU JUCKOHTUHYYMA?

9 I'naBHbIE HanpaBlICHUS.

10 Yro Takoe 6a3uc?

11 Kak mpaBuiIbHO 3amucath 0a3uc?

12 Kak mocunTarh KOJIMYECTBO ATOMOB Ha 3JIEMEHTAPHYIO YUKy ?
13 Yro Takoe hopmyna cHMMETpUH?

14 Yro takoe smropa?

15 Kak noctpouTs 310py AaHHOTO Kiacca?

16 Kaxue tuns! pemerok bpass Brl 3HaeTe?

17 Iepeuncnute 3IEMEHTH CHMMETPHH CO CKOJIbXKEHHEM?

18 IepeuncauTe 3EMEHTHI CHMMETPHH, HE COAEPIKaIe TPAHCIIALMN?
19 Kakoe mosoxeHue TOUKM Ha 3II0pe Ha3bIBAaeTCsl YaCTHBIM?
20 Kaxkoe monoxeHre TOUYKH Ha JITI0pe Ha3bIBAETCS 00IIUM?

21 IlepeurcnuTe NPUHLIUIBI BBIOOPA JIEMEHTApHOH STUSHKH.

22 Yro Takoe mpaBHIbHAS CUCTEMa TOYeK?

23 Yro Takoe KpaTHOCTbH?

24 Kak moc4uTaTh KpaTHOCTh 3JIEMEHTA CTPYKTYPHI?




KM4

KonrponbHas

pabota 3 «OCHOBBI
KPUCTAIUIOXUMHAH 1
KPUCTAILIO(DU3UKI»

OIIK-1-32;011K-1-
33;011K-1-Y 1;0T1K-
1-Y2;0TK-1-V4; VK
-1-y2

1 Kakue THIIBI XUMHYECKOI! CBS3U OBIBAIOT B KpUCTAIIAX?
2 Yto Takoe KOOPIUHAILIMOHHOE YUCII0?

3 Yro Takoe KOOPAMHALMOHHBIN ONU31p?

4 Kak mocuntaTh KOOPJMHAIIMOHHOE YUCIIO B CTPYKType?
5 Kakue Tumsl ImycToT OBIBaIOT?

6 Kakuie yrakoBKy Ha3bIBAIOTCS TUIOTHEUITMMH?

7 Kakwie THITBI ITyCTOT OBIBAIOT B INTOTHEHIIINX yIIAKOBKaxX?
8 Kak mocuntaTh KOJIM4ECTBO HOP B CTPYKType?

9 Uto Takoe CTPYKTYpHBIA THII?

10 Knmaccudukanus cTpyKTypHBIX THITOB.

11 Omummre cTpykrypHbiit Tum (Al, A2, A3, B1, B2, C1)
12 Ot vero 3aBUCUT paguyc aTroma?

13 Kak nocunrars pagnyc aToMa B 33JJaHHON CTPYKType?
14 Yto Takoe mpeaes yCTOWIMBOCTH CTPYKTYPbI?

15 Kak mocuntats 00BEM 21IEMEHTAPHON STUEHKHU?

16 Yto moka3biBaeT KOAPPHUIUEHT 3aMOTHEHUS?

17 Kak mocunTats K03 GUIHEHT KOMITAKTHOCTH?

18 Kaxk npaBunbHO 3anucats IIupcoH koa.

19 Kak u3MeHHUTCS] CHMMETpPHUS KPUCTAJIIA TIOCIIE BHEIIHETO
BO3/EUCTBUSA?

KMS5

DK3aMeH 10 Kypcy

OIIK-1-31;011K-1-
32;011K-1-33;0T1K-
1-Y1;Ol1K-1-
V2;0I1K-1-Y3;0ITK
-1-Y4;YK-1-31;VK-
1-V1;YK-1-V2;VK-1
-B1;0l1K-1-
B1;0IK-1-B2

WHpexch! m1ocKoCcTel U HalpaBJIeHHI;

30Ha IIOCKOCTEH, ypaBHEHHE 30HAJIbHOCTH;
MeXMI0CKOCTHOE PACCTOSIHUE, COBOKYITHOCTD IJIOCKOCTEH;
OnemeHTapHas s4eika;

Kateropus, cHHTOHUS, KpUCTAIIIHYECKask CHCTEMA;
DOneMeHThI CHMMETPUH BHEUTHEH (opMbI KprcTaiia (KOHTHHYYMa);
Omnpenemnsonye 31eMeHTbl CHMMETPUH;

[TpaBuia ycTaHOBKH KPHCTAJUIOB;

TeopeMs! CII0KEeHHS 2JIEMECHTOB CHMMETPHH;

IlonsTHe KIacca cMMMETpUH (TOUeUHas TpyIma);

I'maBHbIE HaIIpaBlIEHUs KPUCTANLIA;

Cucremsl TpaHcisinuil bpass;

OCoOeHHOCTH 3IIEMEHTOB CHMMETPUH BHYTPEHHETO CTPOCHUS
KpUCTAIIOB,;

ITpocTpaHCcTBEHHBIE TPYIIIBI, TPaBHIBHBIC CHCTEMBI TOYCK;
Tlonstre Gaswuca;

IInoTHelimue mapoBble YIaKOBKY;

Tumsl mycTOT (1IIOp) U MOTUBBI UX 3aIIOJHEHUS;

THnbl XUMUYECKOH CBSI3U B KPUCTAIUIAX;

ATOMHBIE ¥ HOHHBIE PaINYCHI;

KoopauHanyoHHble Yncia 1 MHOTOTPaHHUKH;

VneanpHast INIOTHOCTH 3aIOJTHEHNS;

CrargaptHast nHGOpMALUs 0 CTPYKTypHOM THIe. Kimaccudukars
CTPYKTYpPHBIX TUIIOB;

CrpykrypHblii Tun (3Hath Al, A2, A3, B1, B2);

Pa3mepus1ii daxrop;

IIupcon cumBoI KOJ;

DNEMEHTHI KPUCTATUIODU3HKH;

[penensHbIE TPYIITEI CHMMETPUH;

Ipoexunu xpucraios (CI1, T'CIT). Komriekcs! (MOIsSpHBIH,
KPUCTAJTNIECKHI)

ITpumeps! 3anau:

JloCTpOuTS 3MI0pY, ONPEAEIUTH KIAcC CHMMETPHH.

ITo 6a3ucy n300pasuTh . sIUEHKY.

ITo mpocTpaHCTBEHHOM TPYIIIE ONPEISITHTh CHHTOHHIO KPHCTalIa
OmnpenennuTts CTEXHOMETPHIO KPHCTAIUIA, 3HASI KOJTMIECTBO U THUII
3aHIMAaeMBIX TIOP.

Kak n3meHuTCcs cuMMeTpHs KpHCTallla B PE3yNbTaTe BHELIHETO
BO3/€UCTBUA?

5.2. Ilepeyenb paGoT, BHINOJIHSE

MBIX 110 JUCHUIIJINHE (

KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon
paboTsI

HasBanne
paboTsI

IIposepsiemble
WUHIUKATOPBI
KOMITETCHLIMH

Copepxanue paboThI




P1 JlabopaTtopHast OIIK-1-31;0IIK-1- | Crepuorpaduueckie 1 THOMOCTEPHOTpahHUUECKIE IPOCKIIHH.
pabora 1 V1;0IIK-1-B1 ITpuHIMnel UX MocTpoeHus. Pelienne 3a1au ¢ MCIOJIB30BAHUEM CETKU
Kpucrammorpadudaec Bynba.

KH€ TIPOESKIIH

P2 Jla6opaTtopHast OIIK-1-31;0I0K-1- | MHIeKcH MIOCKOCTeH U HampaBiIeHuH. MeXIIIIOCKOCTHOE PacCTOSHIE,
pabora 2 OcunoBHble | Y1;0IIK-1-B1;YK-1 |coBokymHOCTB miockocteii. Kpucramiorpadgudeckue 30HbI, YCIOBHE
TOHATHS U -Vl 30HAJIBHOCTH.

MaTeMaTUYECKUN
ammapat
KpucTauiorpapun

P3 JlabopaTopHas OIIK-1-31;0IIK-1-  |TTocTpoeHue CTaHAAPTHOMN MPOCKITUH TS KPUCTAIIA KyOHMIEeCKOM
pabora 3 B1 CUHIOHUM C 33/1aHHON OCBI0 MPOEKIIUU.
CranpapTHbie
MIPOCKLUH.

P4 JlabopaTopHas OIIK-1-31;0IIK-1- | OnpeneneHue kiacca CHMMETPUH 110 MOJIENISIM MHOTOTPAHHUKOB
pabora 4 Kiaccer V3;0I1K-1-B1 (En3mIas/cpeHss KaTeropus + BRICIIAs KATETOPHs)
CUMMETPUH.

P5 Jla6opaTtopHast OIIK-1-31;0I0K-1- | BeiOop aneMeHTapHO S4eiKi KPUCTATUTHUECKIX CTPYKTYP.
pabora 5 VY 1;0IIK-1-Y3;0IIK | OnpeneneHue nepuoaoB PEeIETKA U OCEBBIX yriioB. OnpeneneHue
IIpoctpancreennbie |-1-B1;VK-1-V1;VK- |cucrems! Tpancisiuuii bpass. Onpeznenenue npocTpaHCTBEHHOM
TpYIIIBI 1-B1 TPYIIIBI CHMMETPHH TI0 MOJEIsIM KprcTauia. Onpenenenue 6asuca

KPUCTAJUIMYECKON CTPYKTYpPBI U PABUIIBHBIX CUCTEM TOUYEK C IIOMOIIIBIO
MexXIyHapoIHBIX KpHCTAIUTOTpaGUIecCKuX TaOIIHII

P6 JlabopaTtopHas OIIK-1-32;0IIK-1- | AHanu3 OCHOBHBIX CTPYKTYPHBIX THIIOB METAJUIMYECKUX JIEMEHTOB
pabora 6 OcroBHble | 33;0IIK-1-Y2;VK-1 |(Al, A2, A3))
CTpYyKTypHBIE TUIIBL | -Bl
METaJJIOB.

P7 JlabopaTopHas OIIK-1-32;0TIK-1- | Kpucramiorpadpudeckuii ¥ KpUCTAUIOXUMHYCSCKAHN aHAIN3 MOJICIICH
pabota 7 33;0I1K-1-Y2;0IIK- |kpucTamin4eckux CTPYKTyp XUMHUYECKUX 3JIEMEHTOB U COCTUHEHHHN C
Kpucrammoxumuuec | 1-Y3;VK-1-Bl METaJUIN4eCcKOH, HIOHHOH U KOBaJeHTHOU cBA3bl0. OmpereneHue Tuma
KUl aHanu3 Mozenen CBsI3H, K03((DHULIKCHTA 3aM0THEHNUS, THIIA U KOJUTMYECTBA o,
KPUCTAIUTHIECKUX CIIOWHOCTH, YCTOHYMBOCTH CTPYKTYPEL.

CTPYKTYPp.

P8 JlabopaTopHnas OIIK-1-32;0IIK-1- | IIpuauun cynepro3unnu Kiopu. MI3MeHeHne cCHMMETpUN KpUCTaa B
pabora 8 OcHOBBI Y4 pe3ybTaTe BHEIIHUX BO3ICHCTBUH.
KPUCTAIUTO(PH3NKH

P9 JlabopaTopHas OIIK-1-Y2;0I1K-1- | C noMomipio IByXMEPHOTO MOJIETHUPOBAHUS OMUCATH CTPYKPYPY
pabora 9 Onmcanune | VY3;0I1K-1-B2;YK-1 |Bemecta, Haxozsmerocs B aMOp(hHOM COCTOSTHUH. PaccynTaTh cTeeHb
CTPYKTYPBI -y2 OJIM>KHEro MopsiAka.
aMOp(HBIX Tell.

P10 Jomamaee 3aganue | OIIK-1-31;0I1K-1- Pemrenue 3aa4 mo reoMepTpHUUECKON KpucTayLIoTpadhuu
1 I'eomerpuueckas B1;0IIK-1-VY1
KpucTamorpadus

P11 JHomamnee 3ananue | OIIK-1-31;0I1K-1- | Tlo Momenu KpUCTAUIMYECKOH PEIIETKH MPOBECTH

2
Kpucrannorpaduuec
KU U
KPUCTAINIOXUMHUYECK
nit pa3doop Moenu

32;0I1K-1-33;0I1K-
1-V1;0IIK-1-
V2;0IIK-1-Y3;0IIK
-1-B1;0IIK-1-
B2;VK-1-V1;VK-1-
V2;VK-1-B1

KpHCTaIorpaduueckuii ¥ KpUCTANIOXUMUUECKUI aHAIIHN3.

5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

OK3aMEeHAIMOHHBIN OMIIET COASPKUT TPU TEOPETUIECKUX BOMPOCA U IBE 3aJaUM.
IIpuMepsl BOIIPOCOB U 33134 B pas3jelie: BOIPOCHI I CAMOCTOSATEIbHOM IIOATOTOBKH K 9K3aMEHY.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

O1eHKa «OTJIMYHOY - 00YJaIOIIUICS TOKA3bIBaET ITyOOKHUE, HCUEPITBIBAIOLINE 3HAHHS B 00beMe MPOHIEHHON IPOrpaMMEL,
YBEPEHHO ACHCTBYET 110 IPUMEHEHHIO MTOJTYYEHHBIX 3HAaHHUI Ha IPAKTHUKE, TPAMOTHO U JIOTHYECKU CTPOIHO M3JIaraeT MaTepHal pu
OTBeTe, yMeeT (POPMYITUPOBATH BEIBOIBI M3 U3JI0KCHHOTO TEOPETHUECKOTO MaTepraa, 3HaeT JOMOIHUTEIFHO PEKOMEHIOBAHHYIO
JIUTEPATYPY.
O1reHKa «XOpOILOY - 00yYaAIONIMIiCS TOKa3bIBAET TBEP/IBIE M JOCTATOUHO MOJIHBIC 3HAHHS B 00beMe IPOIIEHHON TPOrpaMMBl,
JIOITyCKaeT HEe3HAUNTEIbHBIC OMIMOKH TIPU OCBEIICHUH 331aHHBIX BOIIPOCOB, IPABUIIBHO JEHCTBYET MO MPUMEHEHUIO 3HAHUH Ha
MPaKTHKE, YeTKO U3JIaraeT Mare-puail.
O1eHKa «yIOBIETBOPUTEIBHOY - 00yJaromuiics ITOKa3bIBacT 3HAHUS B 00beMe MIPOHICHHOM TPOTrpaMMBI, OTBETHI M3JIaraeT XOTS H C
ommMOKaMH, HO YBEPEHHO UCIIPABIISIEMBIMH OCJIE JOTIOIHUTEIBHBIX M HABOSILHMX BOIPOCOB, IPABUIILHO JACHCTBYET 1O
NPUMEHCHHIO 3HAHUH Ha MTPaKTHKE;
O1eHKa «HEYTOBICTBOPUTEIIBFHOY - O0YUAOMINICS HOITyCKaeT TpyOble OIIMOKM B OTBETE, HE TIOHUMAET CYIIHOCTH M3JIaraeMoTo
BOIIPOCa, HE yMEET IIPUMEHSATh 3HAHHs Ha PAKTHKE, JAeT HEIOIHbIE OTBETHI Ha JONOIHUTEIbHBIC U HABOSILINE BOIPOCH
OueHKa «HEsBKa» — 00yJaloUiCs He SIBUWIICS Ha KOHTPOJIbHBIE MEPOTIPUSATHS B CEMECTpE.

6. YHAEBHO-METOAUWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IuTEPaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmorexa WznarenscTBo, o
JI1.1 | Ymanckuit 4. C., Kpucramnorpadus, bubimorexa MUCuC M.: Metannyprus, 1982
Ckaxos 0. A, peHTreHorpadus u
WBanos A. H., 3JIEKTPOHHAs MUKPOCKOIIHS:
Pacropryes JI. H. Y4eOHUK TSI By30B
JI1.2 |T'opemux C. C., Pentrenorpadmueckuii u Bbubmmoreka MUCuC M.: Merannyprus, 1970
Ckaxos 10. A, 9JIEKTPOHHO-OTITUYECKUN
Pactopryes JI. H. aHaJn3: NPaKT. PyK. 1O
penTreHorpadum,
3JEeKTPOHOTpauU U IEKTPOH.
MHKPOCKOITUH METAJLIOB,
TIOJTYIIPOBOTHUKOB U
JIF3IIEKTPUKOB: Yued. mocobue
JUTSL BY30B
JI1.3 |Topenuk C. C., Pentrenorpaduueckuii u bubnrorexka MUCuC M.: Mertannyprus, 1970
Ckaxos 0. A., 3JIEKTPOHHO-ONTHYECKUNA
Pacropryes JI. H. aHaJIM3: IPIIOKEHHU: Y4el.
nocoOue i By30B
6.1.2. Jlono/THUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue Bubmmorexa WznarenscrBo, o
JI2.1 | lackonsckas M. I1. Kpucramnorpadus: y4aeo. bubimorexa MUCuC M.: Beicur. mk., 1984
MOCOOMe [UIS CTY/. BEICIIL. TEXH.
yue0. 3aBefieHu it
JI2.2 |HosukoB U. U., Poun |Kpucramnorpadus u nepexrsr | bubmmoreka MUCuC M.: Metannyprus, 1990
K. M. KPUCTAJNINYECKON PEIIETKH:
Y4eOHHK 17151 BY30B
JI2.3 [Po3mn K. M. IMpakriaeckas OnexrpoHHas OHOIMOTEKa M.: U3n-Bo MUCuC, 2005
Kpuctamuiorpadus: yueo.
nocoOwue Ui CTY/. By30B Harp.
150700(651800)-Pu3naeckoe
Matepuanosenenue u 150100
(651300)-Merammyprust
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENHN 3arnaBue Bubmmoreka WznarenscTBo, o
JI3.1 | SIronkun KOpwii ArtoMHOE cTpoeHuUe (a3. DJekTpoHHas OMOITMOTEeKA M.: Yueba, 2007

Jmurpuesuy,
Ceupunosa TaresHa
AnexkcaHpoBHa

Kpucramnoxumust TBEpAbIX
PacTBOPOB U MPOMEKYTOYHBIX
(da3. Ctpykrypa aMOppHBIX,
KBa3UKPUCTATHICCKUAX 1
HAHOKPUCTAJUTHYCCKIX
MaTepuajIoB: Kypc JICKIHA IS
cTyn. cren. - 'Ousuka
Mmetaynos' 1 'Hanomatepuansr




6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

31 |Hayunas snexrponHas 6ubmuorexka eLIBRARY http://elibrary.ru/
PECYPCBI UBNATEJIBCTBA Springer http://nano.nature.com/
92 | Nano -pecypc coaep>XuT HHHOPMAIHIO O
HaHOMaTepHaJlaX ¥ HAHOYCTPOHCTBAX
73 | International Centre for Diffraction Data http://www.icdd.com/
94 |Inorganic Crystal Structure Database: http://www.fiz-karlsruhe.de/icsd.html
75 |International Union of CRYSTALLOGRAPHY: http://www.iucr.org/resources/data
6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust
1.1 | MS Teams
1.2 |[LMS Canvas
I1.3 |Microsoft Office
4 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
PerUsr
I1.5 |ESETNOD32 Antivirus
6.4. IlepeueHb HH(GOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |International Union of CRYSTALLOGRAPHY:: http://www.iucr.org/resources/data
N.2 |llonHOTEKCTOBBIE POCCUIICKME HAYUHBIE )KypHAJIbl U CTaTbU:
N.3 |— Hayunas snexrponnas 6ubnuorexa eLIBRARY https://elibrary.ru/
N.4 |— [HomHOTEKCTOBBIE AETOBBIC MyONIHUKAIIMY MH()OPMATreHTCTB U Tpecchl 1o 53 otpacisiM https://polpred.com/news
N.5 |HWuoctpannsie 6a3bl naHHBIX (moctyn ¢ [P agpecoB MUCuC):
N.6 |— anaymThueckas 0asa (nHaekcwl utupoBanus) Web of Science https://apps.webofknowledge.com
N.7 |— aHaymTHYecKas 0a3a (MHAEKCHI IIUTUPOBaHUs) Scopus https://www.scopus.com/
.8 |— nHayxomerpuyeckas cucteMma InCites https://apps.webofknowledge.com
.9 |— HayuHble )XypHaJbl u3aatenscTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasunauenne OcHarexnne
b-413 VYueOHast aynuTopus MPOEKTOp; MYJIbTUMEIUIHAS JIOCKAa; MapKepHas JOcCKa,
JIOKyMEHT-KaMepa; KOMIIBIOTEP MpernoiaBaTens;
KOMIIBIOTEpPHBI ~ KIacc Ha 14 KOMIBIOTEPOB, MaKeT
JUIIEH3WOHHBIX mporpamM MS Office, xomrmiekT y4eOHO
Mebenn
JTro6oit Kopryc | YueOHass ayauTopusi JUIsl  TPOBEACHUS | KOMIUIEKT ydeOHOW Mebenmu 10 36 MecT i 00yqaronuxcs,
MynsTEMeHHHAS 3aHSITUN JICKIMOHHOTO THIA W/WIK Ul | MyAbTUMEAUNAHOE  O0OpYyJIOBaHHE, MarHUTHO-MapKepHas

IIPOBEIEHMS NPAKTUYECKUX 3aHATHMI:

Jnocka, pabouee mecto mpenonasarens, I[IKc moctymom k
UTC «Unatepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner ©Ha mmiarpopme LMS Canvas, IHIIEH3MOHHBIE
nporpammMsl MS Office, MS Teams, ESET Antivirus

UYnraneHsrit 321 Ne4 (B)

KOMIUIEKT y4eOHOW Mebemn Ha 20 paboumx MecT,
KOMIIBIOTEPHI C MOAKIIOYECHHUEM K CCTH «I/IHTCpHeT» )44
JIOCTYIOM B 3NIEKTPOHHYIO HUH(POPMALOHHO-
00pa30BaTENbHYIO CPEy YHUBEPCHTETA

8. METOAUYECKHE YKA3AHUA /I OBYYAIOIIIUXCA

Jlexuny HameneHbl Ha H3y9EeHHE CTYICHTaMH OOIINX BOIIPOCOB T€OMETPHUIECKON KPHCTAIIOTPadUH U KPUCTAIIIOXUMHAH.
JlabopaTopHBIe pabOTHI HAIIENEHbI Ha MIPAKTHYECKOe H3ydeHIEe CHMMETPHH KPHCTAILUIOB, aHANIN3a CTPYKTYPHBIX THIIOB, TOCTPOCHHE
KpUCTaIIOrpapuIecKUX MpOeKuuil.
ITpemycmaTpuBarOTCs pacueTHBIE JOMAIIHUE 3aJaHKS 110 pa3INYHbIM paszenaM Kypca. IIpoBeneHne ayTuTOpHBIX 3aHATHH
IpeTycCMaTPUBAET UCIIOIB30BaHNE B yIeOHOM Kypce aKTHBHBIX M HHTEPAKTUBHBIX TEXHOJIOTHIA:

- IpoBeIeHNE Ta0OPATOPHBIX 3aHATUH C HCHONB30BAHUEM UHTEPAKTUBHBIX U MyIbTUMEINIHHBIX TEXHONOTHH (IIpe3eHTalus B
dbopmare MS PowerPoint);
- NCTIONTF30BaHME MapKa MOZENEH CTPYKTYp ¥ MOAENeH BHENTHEH (POPMBI KPHCTAILIOB.

OOydeHne opraHu3yeTcs B COOTBETCTBHHU C HACTOSIIEH mporpammoil. CamocTosTenbHast paboTa CTyAEHTOB OPTaHU3YEeTCS U
KOHTPOJIUPYETCs IMTyTeM MHAUBHIYaIbHOTO OPOCa CTYJEHTOB BO BpeMsl 1a00PaTOPHBIX 3aHATHH, IPOBEACHUS TPEX MUCbMEHHBIX
KOHTPOJIBHBIX padOT U ABYX JIOMAIIHUX 3a/laHUi. PEKOMEHIyeTCs Ha Ka)KIOM ITPAaKTHYECKOM 3aHITHH U JJabopaTopHOH paboTe
MPOBOJIHUTE 3KCIIPECC OTIPOC C IENBI0 YCTAHOBIECHHS YCBOSIEMOCTH AUCIIUTUIIHEL

[epen HauanoM 3aHATHH CTYAEHTHI MOTYYAIOT HA TEKyIUil ceMecTp KaJeHAapHBIH IIaH MPOBEICHH 1a00paTOPHBIX 3aHATHH U
KOHTPOJIBHBIX paboT, rpavK BEIJAYM U CaYM JIOMAIIHHUX 33/1aHUH.
J1n1s1 yenenrHoro 0CBOCHHS M3ydaeMoil TUCIIUIIIAHEI JUTA CTYACHTOB OPTaHU3YIOTCS €XEHeIeTIbHBIC KOHCYITBTAITHH.




