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1. HammeHnoBaHue JUCHUININHBI

Kpucrannoxumus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrumiimHa BXOJIUT B BApUaTUBHYIO YacTh biioka « b.1 » oO0pa3oBaTenbHON MpOrpaMMBbI IO HaITPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 04.03.01 Xumus

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus tucUIuInHGl Kpucramsnoxumus y o0ydaronierocs J0KHBI OBITh C(HOPMUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

04.03.01 Xumus (HampaBJIeHHOCTS : [Iporpamma mupokoro mpoguis)
OIIK.1 3HaTh OCHOBHBIE TEOPHH, YUCHUS U KOHIICTIIINHN B TPO(ECCHOHATEHOM 00aCcTH
IIK.3 Biamets cucteMoit GyHAaMEHTAIBHBIX XUMHUYECKUX TTOHATHIA



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.01 Xumus (HanpasieHHOCTH: [Iporpamma mupokoro npoguis)

¢opma o0yuenus

(ak.4ac.)

OuHast
NeNe TpumecTpoB, 10
BbI/IeJIEHHBIX J1JI5l U3y4YeHUusl
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 3
O0beM TMCUMILVINHBI (AK.4aC.) 108
KonTakTHas padora ¢ 42
npemnojaasareseM (ak.4ac.),
B TOM YHCJIe:
IIpoBenenue JJeKIUOHHBIX 14
3aHATHH
IIpoBenenne NpakTHYECKHUX 28
3aHATHI, CEMMHAPOB
CamocTrosiTesbHasi padoTa 66

@®opMbI TEKYLLIET0 KOHTPOJISI

Bxoanoe tectupoBanue (1)
HtoroBoe koHTposbHOE Meponpustue (1)
[TucemMeHHOE KOHTPOJIBHOE MeponpusTue (4)

DopMbI IPOMEKYTOYHOM

3auet (10 Tpumectp)

aTrecralumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Kpucramsioxumus.
Marepuan, nznaraemblii B Kypce « Kpucrammoxumusi», iBisercsi 0a30BbIM 7151 KYPCOB pEHTTEeHOTpaduH,
(1)I/I3I/IKO-XI/IMI/I'-ICCKOFO aHaJIN3a, BBIIOJHCHHA COOTBETCTBYIOIINX MPAKTUKYMOB U HaYLIHO-I/ICCJICZ[OBaTeJII)CKOf/'I
paboTHI.

IHonsiTue 0 kpucrauie. 3aKoHbI KpucTaLIOrpapuu. CuMMeTpHsi KPUCTAIOB
Kpucrannorpadus — Hayka o KpucTtaiiax, UX CTpyKType, BOSHUKHOBEHHH M cBOMCTBaX. OHa TECHO CBsI3aHA C
MUHepasiorueil, pusznukoit TBEpAOro Tena u xumuei. Mizydaercs ctpoenue, pusnyeckre cBOMCTBa KPUCTAIIIOB,
yCIIOBUS MX 00pa30oBaHus, pa3padaThIBAIOTCS METO/IbI UCCIIEIOBAHMS M ONPEIEIICHUS BELIECTBA 110
KpUCTAJUTMYECKOU opme, GU3ndecKuM 0COOCHHOCTSIM | T.II.

Ipeamer u 32124 KPUCTAUIOXMMHUU. AHU30TPONUA U CUMMeTPUs (PU3MUYECKUX CBOICTB
KPHCTAJJIOB
[IpenmMert u uctopus kpuctaoxumuu. O01IMe cBOMCTBAa KpUCTAIIOB. OCHOBHOM 3aKOH KPUCTANIOXUMHUHU
(Fompammunt — KanycTuHckuit).

CumMeTpusi, CMMMeTpUYecKoe npeodpa3oBanne. 3aKOH CUMMETPUH
VYyenue o cummetpun. Onepanuu cuMMeTpud. [ pynmnbl ciMMeTpun. 3aKphIThIEC OTICPAIIMHA | SJIEMEHTHI
cummetpun. [TIoBopoT 1 moBopoT ¢ nHBepcueil. [loBopoTHBIE 1 MHBEPCHOHHBIE OCH. [1I10CKOCTH CUMMETpPHH.
CBoiicTBa UHBEPCUOHHBIX Oceil. [[poekinn 3aKphIThIX AIEMEHTOB CUMMETpHUH. B3auMOCBsI3b MEX Y
3aKPBITHIMU AJIEMEHTAaMU CUMMETPHH.
Ocu BrICHIEeTO TIOpsAKA. TOYEUHBIE TPYTIIIBI, KATETOPUHU, CEMEUCTBA. 3€pPKaTbHBIC IIOBOPOTHI U
3epKajbHO-1oBOpoTHBIE ocu. CumBonuka [llendunuca.
OTKpBITBIE ONIEpALIMH U 3JIEMEHTbl CHMMETPUU. BUHTOBOM MOBOPOT M OTPAXKEHUE CO CKOJIb)KeHUEM. BUHTOBBIE
OCH U TUIOCKOCTH CKOJIB3AIIET0 OTPaKEHUS.
CoueTaHus HIIEMEHTOB CHMMETPHH C TPAHCISAIUAMA. B3anMOCBSI3b MKy SJIEMEHTAMU CUMMETPUHU
(cummeTtpuaHocTH). [IpocTpaHCcTBEHHBIE TPYIIIHL.

Kpucraanorpaguueckue npoexkuuu. [IpuHiunsI npoeKTupoBaHus.
Kpucrannorpaduueckue nmpoekuuu. Knaccudukaius npoeKiuii U MPUHIIMUITB TPOSKTUPOBAHUS.
Crepeorpadudeckne u rHoMmoctepeorpaduueckue npoekuuu. Cerka Bynbda. [IpoektupoBanmne KpUCTaIIoB.

I'eomeTpuueckas Teopus CTPYKTYpbI KpucTauia. Kpucraniorpadpuyeckue CMiMBOJIbI
Kpucrannmueckas crpykrypa. Tpancinauus. ['pynnsl Tpancnaunii. Kpucramiuueckas pemierka, 6asuc.
[TapamnenorpaMmsl ¥ MapajuIeNeUIEe bl TOBTOPAEMOCTU. IHAEKCHI y3110B, Y3II0BBIX PSAIOB U INIOCKOCTEH.
MeXII0CKOCTHBIE PACCTOSAHMS. BhIuKClIeHHE TapaMeTPOB PELIETKH.

Kpucrannorpapuueckue cucrembl KOOpAUHAT. CHHIOHUM
Kpucrannuueckas crpykrypa. Tpancmsus. ['pynnsl Tpancisauuii. Kpuctamimdeckas pemerka, 6asmuc.
[Tapannenorpammsl ¥ mapajuieenuIe bl IOBTOPSEMOCTH.
CuMMeTpHsi KpUCTAIUTHYECKON pemieTKu. [ onosapudeckue rpynmnsl. OcoOble HANTpaBICHUS B PEIICTKE.
Kpucrannorpadpudeckue cucTeMbl KOOPIUHAT,
npaBuia BeIOOpa.

MeToa KpUCTANLIOIPA(PUIECKOro MHAMIUPOBAHUS
Cunronus. Kpucrannorpaduueckue Toueunslie rpymnibl. CiocoObl pa3MenieH sl y3JI0B B SJIEMEHTapHON sSUeike.
Tuner bpass. OCHOBHBIEC CTPYKTYPHBIE THUITBI KYOMYECKUX perieTok. Yucno GopmMyIbHBIX €TUHUIL B
2JIEMEHTApHOM siuelike. IHAEKChI y3110B, Y3JI0BBIX PSIOB U INIOCKOCTENH. MEKIITIOCKOCTHBIE PACCTOSIHUS.
Boruncnenue napamMeTpoB peLIETKH.



OcHOBHBIC IOHATHS KPUCTAJVIOXUMHUH
Kpucrannoxumus — Hayka 0 KpUCTAUNIMYECKUX CTPYKTYypax U UX CBSI3U € IPUPOJION BelecTBa. B pasznene
M3Yy4aeTcsl IPOCTPAHCTBEHHOE PACIIOIOKEHUE U XUMUYECKAsI CBSA3b aTOMOB B KPUCTAJIIIAX, & TAKKE
3aBUCUMOCTh (PM3UUECKUX U XMMUYECKUX CBOWCTB KPUCTAIUIMUECKUX BEIIECTB OT UX CTPOEHUS.

Onncanue M CHCTEMATHKA KPUCTAJIMYECKUX CTPYKTYP. IIpocTeiimue cTpyKTypHbIE THIIBI
Kpucrannoxumus npocTeix BemecTs. MeTaibl, OCHOBHBIE CTPYKTYPHBIE TUIIBI 1 AHOMAJIbHBIE CTPYKTYPBI.
Hemerannsl.

IIpocreiimme cTpyKkTYphl coennnenuii Tuna AB2 u A2B
bunapusie coenuaenusi. CTpyKTYpbl B paMKax TEOPUH IIAPOBBIX KJIAJ0K U YIAKOBOK. AJKypHBIE CTPYKTYPHBIE
MoTHBBI (ACM): CTpYKTYpBI OCTPOBHBIE,
LIEMOYEYHbIE U JIEHTOUHBIE, CIOUCTBIE U KOOPAUHAIIMOHHbIE. TpexaneMeHTHble coeJuHeHus. [1epoBCKHUT.
Cerneroanexrpuku. BTCII. Hlnunenu (HopmanbHble U oOpaiueHHsie). Koadduuuent obpamenus B
WIHUHEISIX. OEePPUTHI.

Teopus NMI0THEHIINX YIIAKOBOK
[Tnorueimue mapossie ynakoBku (ITILIY). MoTuBbl ynakoBKU: rekcaroHajIbHbIN 1 KyOuueckuil. [TycToTsl B
[TIIY: Terpasapudeckue u oktadapuyeckue. Muorocmoitasie [TITY. Cnoitrocts [THIY. CriocoOb! 3anmucu
[IIITY. IllapoBble KIIaAKU U IIyCTOTHI B HUX.

XuMHYeCKHe CBA3H B KPUCTALIIAX
XUMHYECKHUE CBSI3U B KPUCTAJUIAX: KOBAJICHTHBIC, HOHHBIEC, METAJUIMYECKHE, BAHAEPBAAIbCOBBI.
KoopanHanmonHoe 4ucio 1 KOOpAMHAMOHHBINA MOJIHU3IP.
[IpaBuno FOM-Po3zepu. 'oMo- 1 rerepoiecMuueckre CTpyKTypbl. TUIIBI F€TepOIECMUUECKUX CTPYKTYP:
OCTPOBHBIE, LIENIOYEYHBIE U JICHTOUHBIE, CJIOUCTHIE,
KapkacHble. CHMBOJIMKA 3aIMCH KOOPAWMHAIIMOHHBIX CTPYKTYP U (PparMeHTOB.

HN3ocTpykrypHOCTh. U30MOpdu3M u nommopdusm. Ioaurnnus
N3omopdusm u nomumopdusm (Mutdepnux). Amtorponus. [IpencrtaBnenue o TepMOAMHAMUYIECKON TEOPUHU
(ha3oBbIX paBHOBecHi. Da30BbIC MPEBPAIECHUS B
KpUCTAJIIMYECKUX cucTemax. da3pl IEPEMEHHOTO cocTaBa. TBepble pacTBOPHI, TUIIBL: 3aMEILECHUs, BHEAPEHUS,
BbluMTaHus. [lapaMeTpsl pemeTky TBEpAbIX
pactBopoB. [IpaBuno Berapaa. ¥Ycnous nposisnenus uzomopgusma. Ilpasuiio Pyaiie — FOm-Po3zepu.
Antunzomopduzm. Mopdorponus u aBromopdorponus. [lomutumnus.
N3otonHas mopdotpomnusi. M30BaaeHTHBINH U reTepoBaIeHTHBIA H30MOP(U3M. 3aKOH AUAarOHAIBHBIX PAIOB
®epcmana. Pa3pelB cMEIIMBAEMOCTH B T€TEPOBAJICHTHBIX
nzoMopdHbIX cucremax (XnonuH — Hukurun). M3omopdusm c 3anonnennem npoctpanctsa. Oas3pl BHEPEHUS.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Illackonbckas M. I1. Kpucramtorpadus:yaeonuk ms Bry308/M. I1. [llackonbckas.-MockBa:Beicmas
mkona,1976.-391.-butbmumorp.: c. 384. - [Ipeam. ykas.: c. 396-389

2. Eropos-Tucmenko 1O. K. Kpucramnorpadus 1 KpuctasuioXumMusi:y4eOHUK /7151 CTYICHTOB BY30B,
oOyuatomuxcs o crnenuanbHocTy "["eonorus"/FO. K. EropoB-Tucmenko.-MockBa: KHIKHEIH 1oM
"Vuausepcurer",2005, ISBN 5-98227-095-4.-592.-bubauorp.: c. 583-585

3. Kpucramnorpadus, peHTreHorpadus 1 3JeKTpOHHAS MUKPOCKOIHS: YYeOHUK ISl CTYJIEHTOB BY30B,
o0yyaromuxcs 1o cnenuanbHocTIM "®Pusnka metamuioB" u "MertamioBeneHne, 000pyJ0BaHUE U TEXHOJIOTHS
TepMmudeckoi 00padotku meramwios"/S. C. Ymanckuii [u ap.].-MockBa:Metamnyprus, 1982.-63 1.-bubnmorp.: c.
628-631

4. Kpuctaimoxumusi:yae0HO-METOINIECKOE TTOCOOUE I CTYACHTOB XUMHUUECKOTO (paKyIbTeTa, 00yUJaromuXCs
o Hanpapyiennio " Xumus" u cnenuanbHocTy "llpuknannas u pyHnaMmeHTanbHas xuMus'/MUHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit denepaunu, [lepMckuii rocyaapcTBeHHbIH HAIMOHAIbHBIN
uccienoBarenbckuil yausepeuteT.-Ilepmb,2014.-46.-bubnuorp.: c. 45

JlonoJtTHUTeIbHAS

1. bokwuii I'. b. BBenenue B kpucramioxumuto:[yueoHoe nmocodue]/I". b. bokuii.-Mockpa:l3narenscTBo
MockoBckoro ynusepcurera,1954.-491.

2. Kpucrannorpadusi, peHTreHorpadus 1 3J1eKTPOHHAS MUKPOCKOMUS:yUeOHHK ISl CTYJICHTOB BY30B,
oOydJaroruxcs mo crenuanbHocTIM "du3nka MetaioB" u "MeTaoBeeHrue, 000pyI0BaHUE U TEXHOIOTHS
TepMuyeckoit 06padotku metamioB"/S. C. Ymanckuii [u ap.].-MockBa:Meramryprus,1982.-631.-bubnuorp.: c.
628-631



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pazoBartenbHBIH Mporiece 1Mo qucuuiuinae Kpueraaaoxumust npeanonaraeT HCHOIb30BaHHUE CIIETYIOLIETO
HIpOTrPaMMHOTO 00ecTiedeHHsI ¥ HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
[lepedeHp uCTIONb3yeMbIX HHGOPMAIIMOHHBIX TEXHOJIOTHIA: TPE3CHTAIIHOHHBIE MaTEePUAIbI (CITalIbI TI0 TEMaM
JIEKIIMOHHBIX U TIPAKTHYECKUX 3aHSATHH);
JOCTYT B pekuMe on-line B DnexTponHyto Oubnuoreunyro cuctemy (ObC);
JOCTYII B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHON Cpe/ly YHUBEPCUTETA,
TECTHUPOBAHUE

[Tpu ocBOeHHMM MaTepHalia U BHIMTOJHEHHS 3aITaHHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOJIh30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranu3anuu TUCTaHIMOHHON paOOTHI U TPOBEJACHHUH 3aHATHN B PEKUME OHJIAWH MOTYT
WCTIOJIH30BAThCS:

cucteMa BusieoKoH(pepeHcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U Hp€3€HTaHHﬁ, ayJJuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBCPACMBIC 3a/IaHN,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cucrema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM VIl OCYIIECTBJICHUS
00pa3oBaTeJIbHOIO Npouecca 1no AMCUMIINHe

1.JIekmmonnbIe 3aHATHS: AyIUTOPHS, OCHAIIIEHHAS MMPE3CHTAIIMOHHON TEXHUKOH (MPOEKTOP, SIKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM MPOTrpaMMHBIM 00€CIIEYeHUEM, MEJIOBOM (1) UM MapKepHOM
JOCKOH.
2. 3aHATHI CEMUHAPCKOro TUMA (CEMUHAPbI, MPAKTUYECKUE 3aHATHUS): AyAUTOPHSI, OCHAILIEHHAS
MIPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOP, SKPaH, KOMITbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPAMMHBIM
o0ecriedyeHrneM, MeJIOBOH (1) WM MapKepHOH JTOCKOH.
3. Jlns rpynnoBbIX (MHAMBUYaJIbHBIX) KOHCYJIBTALUN - Ay AUTOPHSI, OCHAILIEHHAs PE3EHTAlMOHHON TEXHUKON
(mpoeKkTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM POTrPAMMHBIM 00€CTIeYeHUEM, MEJIOBO (1) Win
MapKEpHOH JOCKOM.
4. Jlng npoBeieHUs TEKYILLEro KOHTPOJIA - Ay JUTOPHsI, OCHAILIEHHAs MEJIOBOM (M) MM MapKEpHOU JTOCKOH.
5.AynuTopus A1 CaMOCTOSITENIbHON paObOThl, OCHAILIEHHAs: KOMIIBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO
NOJKII0UeHUs K ceTu «HTepHeT», o0ecrieueHHas JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAILIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.
[Tomemenust Hayunoii 6uommotexku [ITHUY

[Tomemenust nayunoi 6mbmuorexku [ITHUY mist oGecniedenust caMoCTOSITEIbHON paboThl 00yYarOIIMXCS:

1. Hayuno-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTAPHOM JUTEPATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHalIbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



@oH/IbI OLIEHOYHBIX CPEICTB AJIsl ATTECTAMM MO AUCHHUIIIMHE
Kpucraniaoxumus

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
IIK.3 3HATh OCHOBHBIC ITPaBUIIA U HeynosiierBopureJ
BJIAJIETh CUCTEMOI 3aKOHBI T€OMETPUUYECKON He 3HaeT ocHOBHBIE IIPaBUJIA U 3aKOHBI
(byH1aMeHTaIbHbBIX KpUcTayiorpaduu. reoMeTpHUecKOi Kpuctamiorpaduu; He yMeeT

XUMHYECKHUX TTOHITHI

YMeTh IPUMEHSTh 3aKOHBI
KpucTaIIorpaduu 1yIst ONUCAHHS
PEATBHBIX KPUCTATUICCKIX
CTpyKTyp(yMETh BEIOHpATH
CUCTEMBI KOOP/IMHAT,
pacToIO0KEHUS aTOMOB B
KPUCTATMYECKUX CTPYKTYypax,
OTIPENIENIATh UHIEKChI TUIOCKOCTEH
Y HAIIPaBJICHUH ).

BrnaseTs HaBBIKOM OTIHACAHHUSI
napaMeTpOB KPUCTATHICCKOM
CTPYKTYpPBI Ha OCHOBaHUH JIaHHBIX
0 B3aMMHOM DPAaCIOJIOKEHIH
aTOMOB.

MIPUMEHSITh 3aKOHBI KpHcTauiorpaduu Ass
OIHCAHUS PEATTbHBIX KPUCTAJUIMYECKUX
CTPYKTYP Pa3JIMYHOTO YPOBHS CIOKHOCTH (HE
yMeeT MPaBUILHO BHIOUPATh CUCTEMBI
KOOPJMHAT, PACcIOI0KCHHE aTOMOB B
KPUCTAJUTMYECKUX CTPYKTYpaX, ONPEIEIATh
WHJIEKCHI TUIOCKOCTEH U HarnpaBieHuit). He
BJIaJICE€T HABbIKAMU PACUYETOB
KPUCTAJUIOXUMUYECKUX TTapaMETPOB BEILIECTBA,
HaBbIKAMH OIPEEIICHUS CTPYKTYPHBIX €AHMHUI]
KpUCTaJUla U ONPEIeNICHUs] KPUTEPUEB
YCTOMUHUBOCTU CTPYKTYPHI.

YoB1€TBOPUTEJIBH
Nmeet obmiue, HO HE CTPYKTYpPUPOBAHHBIC
3HaHUSA 00 OCHOBHBIX MPAaBHUJIAX U 3aKOHAX
reOMEeTPUUYECKOM KpucTamiorpaduu; 4aCTUIHO
yMeeT NMPUMEHSTH 3aKOHBI KpUcTaIiorpaduu
JUTS OITMCAHUS PEAIbHBIX KPUCTAIITMUYECKUX
CTPYKTYP Pa3JIMYHOTO YPOBHS CIOKHOCTH
(4acTUYHO YMEET MPaBUIILHO BHIOMPATH
CHUCTEMBI KOOPJMHAT, PACIIOJIOKEHNE aTOMOB B
KPUCTAJUTMYECKUX CTPYKTYpPaxX, OMPEILIATh
WHJIEKCHI TUIOCKOCTEH U HarnpaiieHuit). B
LIEJIOM YCIIELTHOE, HO COJIEPIKaIee OTACIbHBIC
npoOesbl MPUMEHEHNE HaBBIKOB pacyeTa
KPUCTAJUIOXUMUYECKUX TTapaMETPOB BEILIECTBA,
HaBBIKOB OIPEACIICHUS CTPYKTYPHBIX €IMHHUII
KpUCTaJUla U ONPEIeNICHUs] KPUTEPUEB
YCTOMUHUBOCTU CTPYKTYPHI.

Xopomuro

NmeeT copmMupoBaHHbIe, HO COIEPIKALITUE
OTJeNbHbIE P00l 3HaHUS 00 OCHOBHBIX
MpaBUjIax U 3aKOHaX Fr€OMETPUUECKOU
KpUCTAJIOrpaduu; B 1IEJIOM YCIEITHO, HO C




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
HEKOTOPBIMHU MTPOOEIaMy yMeeT IPUMEHSTh
3aKOHBI KpHCTauIorpaduu AJsl OMUCAHUS
peanbHBIX KPUCTATUIMUECKUX CTPYKTYP
Pa3IMYHOTO YPOBHS CIOKHOCTH (YMeeT
MPaBUJIILHO BBIOUPATh CUCTEMBI KOOPUHAT,
PacCIOJIOKEHUE aTOMOB B KPUCTAITHYECKUX
CTPYKTYpax, ONpeaessiTh HHIEKCHI TIIOCKOCTEH
1 HarpaBjeHui ). @parmeHTapHOE IPUMEHEHNE
HaBBIKOB pacyeTa KPUCTALIIOXUMHUYECKUX
rapaMeTpOB BEIIECTBA, HABBIKOB OMPEICTICHUS
CTPYKTYPHBIX €UHUI] KpUCTAIIa U
omnpe/ieleHUs] KpUTEPUEB YCTOMUNBOCTH
CTPYKTYPBIL.

OT1an4yHO
Nmeet copMupoBaHHBIE CUCTEMATHUECKHE
3HaHUs1 00 OCHOBHBIX ITPaBUJIaX M 3aKOHAX
TeOMETPHUYECKON KpHUcTaiorpaduu; yCIenrHo
MIPUMEHSIET 3aKOHBI KpHCTauIorpaduu s
OMHCaHUS PEAIbHBIX KPUCTAINTHYECKUX
CTPYKTYP Pa3JIM4YHOIO YPOBHSI CII0KHOCTH
(yMeeT nmpaBUIBHO BHIOMPATH CHCTEMBI
KOOPJIMHAT, PacoIOKEHHE aTOMOB B
KPUCTAJUTMYECKUX CTPYKTYpPaxX, OMPEICIATh
WHJEKCHI TIOCKOCTEH U HarnpaBiieHui). BrnageeT
HaBBIKAMH PACUYETOB KPUCTATUIOXUMHUIECKUX
rapaMeTpOB BEIIECTBA, HABBIKAMHU OTIPEICTICHUS
CTPYKTYPHBIX €UHUI] KPUCTAIIA U
omnpe/ielIeHUs] KpUTEPUEB YCTOMUNBOCTH

CTPYKTYPBL.

OIIK.1

3HAaTb OCHOBHBLIC TCOPUH,
YUCHUA U KOHICTILIUA B
npodeccCuoHaNBHOM
obnactu

3HaTh 3314l COBPEMEHHOMN
KPUCTAJIZIOXUMHUHU U OCHOBHBIE
MOHATUS CTPYKTYPHOHI
KpucTayorpaduu
(KpucTajuin4yeckas CTpyKTypa,
MIPOCTPAHCTBEHHASI pEUIETKA,
dJIeMEHTapHas S4eiika). YMeTh
IIPUMEHSTH MTOJyYEHHBIE
KPUCTAJUIOXUMUYECKHE 3HAHUS Ha
IIPAKTHUKE JIJIs1 HAIPABJIECHHOTO
CUHTE3a, peCKa3aHus u
MIOHMMAaHHUS CBOMCTB HOBBIX
BEILIECTB U MaTepuayoB. Brnaners
OCHOBHBIMH MOHITUSMH 001EH
KPUCTAJUIOXUMUU: TUIIbI

HeynosiierBopuren
He 3naer 3agaun coBpeMeHHON
KPpUCTAINIOXUMHUHU U OCHOBHBIC ITOHATHA
CTPYKTYpPHOM KpucTamiorpapuu, He yMeeT
MPUMCHATH ITOJYUYCHHBIC
KPUCTAIIJIOXMMHUYECKHE 3HAHUS Ha IIPAKTHUKE, HE
BJI1aaACCT OCHOBHBIMU IIOHATHUAMUNU 061_[16171
KPUCTAJIJIOXUMUHU.

YaoBaerBopuTeabH
NwmeeT GpparmMeHTapHBIC 3HAHUS O 3a/1a4aX
COBpCMGHHOfI KPHUCTATINIOXUMHUHU U OCHOBHBIX
MOHATHUAX CTPYKTYPHOI Kpuctamuiorpaduu,
YaCTUYHO C(HOPMUPOBAHO YMEHHE TPUMEHSTh
MOJIyYeHHbIE KPUCTANIOXUMHUYECKUE 3HaHUS Ha
IIPAaKTHKE, HE B TIOJHOM Mepe BlasieeT




Komnerenuust IInanupyemble pe3y/ibTaThl Kpurepun oneHuBanus pe3yibTaToB
o0y4ueHust o0y4eHust
XUMHUYECKUX CBA3EH aTOMOB U YaoBi1eTBOPUTEIbH
OTBEUAIOIIUe UM OCHOBHBIMH MOHATHSIMH 00IIIEH
KPUCTAIIOXMMHYECKHE PAINyChl, | KPUCTAILIOXUMUH.
CTPYKTYpPHBIE €TUHHIIBI Xopomio

KpHUCTaJlJ1a, CIOCOOBI YITaKOBKHU
ITHX CIUHUI] U KPUTEPUU
YCTOMYUBOCTH CTPYKTYPHI,
OCHOBHBIE CTPYKTYP. HbI€ THIIBI U
CTPYKTypooOpa3yromue GaKkTopsl,
CTPYKTYpHasi KIacCUPUKAIHS
NOJIMMOP(HBIX EPEX010B, BUJOB
n3oMopduszma, TBepAbIX
pPacTBOpPOB U
HECTEXHOMETPUUECKHIX
COECIUHEHUN

NmeeT copmMupoBaHHbIe, HO COEPIKALITUE
OTJeNbHBIE P00l 3HAHUS O 33aJ1a4ax
COBPEMEHHOM KPUCTAINIOXUMHH U OCHOBHBIX
MOHITHSIX CTPYKTYPHOU KpucTamiorpadpuu, B
LIEJIOM YCIIELIHOE YMEHUE IPUMEHATD
MOJTYYEHHBIE KPUCTATIOXUMHUYECKHE 3HAHUS Ha
MPaKTUKE M BJIAJICHUE OCHOBHBIMH
MOHSATUHHBIM anmapaToM 0o0IIeH
KpUCTAJUIOXUMHUU. B 1ienom ycnemsoe, HO
coJiepKaliee OTACIbHBIC TPOOEIIbI MPUMEHEHUE
HAaBBIKOB MPUMEHEHHSI COBPEMEHHOM
KPUCTAJUIOXMMHUU Ha MTPaKTHUKE.

OTtau4dHo
3HaeT 3a7a4i COBPEMEHHON KPUCTAJUIOXUMHUHU U
OCHOBHBIC TTOHSTHS CTPYKTYPHOM
KpUcTauiorpapuu, yMeeT MpUMEHATh
MOJTyYEHHBIE KPUCTATIOXUMHUYECKHUE 3HAHUS Ha
MIPaKTUKE, BJIaJIEET OCHOBHBIMH MOHATUSIMHU
00IIel KPUCTAITIOXUMUHU.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema nocraBku : 14/0/28/663auet

Bujx MeponpusiTusi NPOMEKYTOYHOM aTTeCTANMH © 3a4eT
Crnoco0 npoBeeHnst MepoONpPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
MIPOMEKYTOUYHOM aTTeCTallMK ONPeIeNsIeTCsl Ha OCHOBE 0aJlJIOB, HAOpPaHHBIX 00yYaIOIMMCS Ha KOHTPOJIBHBIX
MEpPONPUATHSIX, IPOBOJAUMBIX B T€UCHUE YUEOHOIO IIeproIa.
MaxkcumajibHOe KoIu4ecTBo 0asios : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTanuHo» - ot 81 no 100
«xopowo» - ot 61 o 80

«Y0BJIETBOPUTEJIbHO» - 0T 49 10 60
«HEeYIO0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 49 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

BxoaHoii KOHTPOJIb

[Ipenmer u 3amaun
KPUCTAJUIOXUMUHU.
AHH30TPONIUSA U CHUMMETPUS
(bu3nUecKux CBOMCTB
KpHCTAJUIOB

BxoaHoe TrectupoBanue

3HaTh U yMETh U300pakaTb OCHOBHbIE
reoMeTpruecKue (pUrypsl Ha INIOCKOCTH U B
IIPOCTPAHCTBE. 3HATh T€OMETPUUYECKYIO
CTPYKTYpY MpOCTEHIINX MOJIEKYJI (BOJa,
METaH U T.J.). 3HaTh OCHOBHBIE 3aKOHBI U
HOHATHUS (PU3NYECKON XUMHH.

IIK.3

BJIAJICTh CUCTEMOM
(dyHIaMEHTAIBHBIX XUMHUECKUX
MOHSATHH

Cummerpus,
CUMMETpPUYECKOE
npeoOpa3zoBaHue. 3aKOH
CUMMETpPHUU

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HATh EMEHTbl CHMMETPHH, 3HATDH U
YCIEUIHO IPUMEHATH OCHOBHBIE 3aKOHBI
TEOPUHU CUMMETPHUH

OIIK.1
3HaTh OCHOBHBIE TEOPUH, YUYCHHUS U
KOHIICTIIIUH B MPO(eCCHOHATEHON

Kpucrannorpapuueckue
npoekiuu. [TpuHInIBI

3HaTh MPUHLMIIBI TOCTPOEHUS
crepeorpaduvecKix MpoeKIui

IIPOEKTUPOBAHUS. KPUCTAJUIMYECKUX MHOTOI'PaHHUKOB.

obmactu IIucbMeHHOE KOHTPOJILHOE | YMETh PEIIaTh 3aJa4y C TIOMOIIBIO CETKU
MeponpusTie Bynbda.

IIK.3 Meron 3HaTh MpaBUIa CAMMETPUYECKHUX

BJIAJIETh CUCTEMOM KpHUCTaIOrpaduyeckoro IpeoOpa3oBaHnil KPUCTAIIMYECKHUX

(GyHIaMEeHTaNbHBIX XUMUYECKHX | MHAULMPOBAHUS MHOTOTPAaHHUKOB. YMETh MPUMEHATh 3TH

TIOHATHH IMucbMeHHOe KOHTPOJILHOE | [IPAaBUJIA IIPU ONMCAHUHM KOHKPETHBIX
MeponpusaTHe MHOTOTPaHHHKOB.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1

Teopus IOTHEUITUX

3HaTh MpaBUiia KPUCTALIOTPAPHUECKOTO

3HaThb OCHOBHBIC TEOPUH, YUCHHUS U| yITaKOBOK WHIULMPOBAHUS. Y METh ONKCHIBATH U
KOHIIEMIMH B IPOYECCUOHATLHON | [TnchbMeHHOe KOHTPOJIbHOE | CUCTEMAaTU3UPOBATh OCHOBHBIE TUIIBI
obnactu MeponpusaTne KPHUCTAJUIMYECKUX CTPYKTYp. Branets
IIK.3 5 HaBBIKaMH pacueTa 6a3uca u

BIaJIETh CUCTEMOH KOOPIMHALMOHHOTO YHCIIa
q)YHI[aMUCHTaJ'IBHI)IX XHUMHYISCKHX KPUCTATTHYECKOH CTPYKTYDBL.

MMOHATUH

OIIK.1 N30CcTpyKTypHOCTS. 3HAaTh OCHOBHBIE MOHATUS CTPYKTYPHOI

3HaTh OCHOBHBIE TEOPUHU, YUCHUS U
KOHIIETIINH B MPodecCHOHAITBHOM
obactu

IIK.3

BJIAJCTh CUCTEMOM
(byHIaMEHTAIbHBIX XUMHUYECKUX
MOHATHH

N3omopdusm u
nonuMopduzm. Tomurumust
HNTorosoe KOHTpPOJIbHOE
MeponpusiTue

KpHcTauIorpaduu U KPUCTATUTOXHUMHUH.
YMeTh ONUCHIBaTh OO0
KPHUCTAJUTHIECKYIO CTPYKTYPY C TOUKH
3peHHs KPUCTAUTOXUMUH. Braiets
HaBBIKAMH pacyueTa OCHOBHBIX
KpHUCTaLIOrpaduIecKux mapamMmeTpoB.

Crnenudukanuss MeponpMATHI TEKylIero KOHTPOJIA

IIpeamer u 3a1a4M KPUCTANJIOXUMUH. AHU30TPONUS U CUMMeTpHs (PU3MYECKUX CBOICTB

KPHCTAJLJIOB

HpOI[OJ'I)KI/ITeJ'IBHOCTB IMPOBCACHUSA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ arrectanuu: 1 yaca

YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayINTOPHO padoThI

MakcumanbHbIH 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: ()

[Tpoxoanoii 6amt: 0

Iloxka3atenu oueHMBaHUSA Banasbi
3ananus ¢ reHepanuei orpera (1o 2 6ania 3a Kax bl MpaBUIbHBIA OTBET) 10
TecroBble 3aanust ¢ BbIOOpoM oTBeTa (110 1 Gayty 3a KaXkKIbli MpaBUIIbHBIA OTBET) 4
CuMmMeTpusi, CHMMeTpH4YecKoe npeodpa3zoBanne. 3aKOH CUMMETPUM
[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHOI padoThI
MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanuu: 15
[Tpoxoanoii 6amt: 7
Iloxka3atenu oueHMBaHUSA Banasbi
3HaTh ¥ NPABWIBHO MPUMEHSTh MPU PEUICHUU 33]1a4 TEOPEMBI O COUETAHUU JIEMEHTOB 7
CUMMETpUHU
[TpaBUIbHOE TOCTPOEHUE KPUCTAIUIOTpaPUUECKON MPOCKIIMH U U300paKECHHE HIIEMEHTOB 4
CHUMMETPHUU HA HEH
[TpaBuIIbHO OlpeeNieHa CUHIOHUS KPUCTaIIa, H300paKeHHOT0 Ha KpUCTaLIorpaguieckoi 3
MIPOEKLIUU
[IpaBuIIbHO OlpesieNieHa BUJI CAMMETPUN KPUCTAIIA, U300paKEHHOTO Ha KpUcTaIorpaduueckoit 1
IPOEKLIUU




Kpucraniaorpapuyeckue npoexuuu. IIpyHIUNIBbI NPOCKTHPOBAHKS.

IIpoOmKUTENBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOUHON aTTecTauuu: 10
[Tpoxoanoii 6amt: 5

IToxa3zaTen oneHMBaHUA

Baaasl

[Toctpouts crepeorphuyeckue NpoeKIMy HapaBIeHUs U MIIOCKOCTH 3a/laHHble chepruuecKUMHU
KOOpJIUHATAMHU

4

Haiitu momroc ayru 60b110T0 Kpyra

[Toctpouts crepeorpaduyecKyro MPOeKIHIO AyTH MajIoro Kpyra

W3mepuTh yriioBoe paccTosHUE MEXKIY IByMsl HAlpaBICHUSIMU

Mertoa kpucTa1orpagpu4eckoro HHIAMIMPOBAHUS

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUYHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 15
[IpoxoaHoii 6ann: 7

IToxa3zaTean oneHMBaHUA

Baaasl

[IpaBuibHOE OMpeesieHHe BCEX IEMEHTOB CUMMETPUH KPHCTAUINYECKOTO MHOTOTPaHHHKA.
N300pakeHre ux Ha pUCYHKE.

Omnpenenenve npocToi GopMbl KPUCTAITUIMYECKOTO MHOTOTPAaHHUKA

Omnpenenenre GopMyJIbl CHMMETPUH KPUCTAINTMYECKOTO MHOTOIpaHHUKA

Onpez[eneHI/Ie CHUHI'OHHWH KPUCTAJLUIMYCCKOI0O MHOT'OT'paHHHUKA

Teopust NIIIOTHEHIIUX YIIAKOBOK

[IpoK0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6ann: 15

IToxa3zarenn oneHMBaHUA

Baaasl

Omnpenenenue 6aznca KPUCTALITHIECKON CTPYKTYPBI

Pacuer xonmmyecTBa aTOMOB, IPUXOSIINXCS HA YIIEMEHTAPHYIO TYEHKY KPUCTAIUTHNIECKOTO
BeniecTBa. OnpezeneHne ero Kpuctauiorpapuueckoi GopMyIbl.

Omnpenenenre KOOPAMHAIIMOHHOTO YKCIa KaKI0TO COpTa aTOMOB

[IpaBuiibHOE OMpeeIeHUE HHIIEKCOB ITIOCKOCTEMN

[IpaBmibHOE M300pakeHNE HAPaBICHUI Ha PUCYHKE B COOTBETCTBUU C HHIEKCAMU

Pacuer kpucramiorpadguaeckoil TNIOTHOCTH BEIIECTBA.

Omnpenenenre KOOPAMHAIMOHHOTO MHOTOIPaHHUKA Ka)KJIOTO COpTa aTOMOB

N| W W &~ W




H3ocTpykrypHOCTL. U30MOpdu3M 1 moumoppusm. Ioaurunus

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15

IToxa3aTen oueHMBaHUA Basiasi
3ananus ¢ BBIOOPOM OTBETa U3 MPEI0KEHHBIX BapuaHTOB (1o 1 0asuty 3a KaXkJblii MpaBUIIbHBII 16
OTBET)
3aaHus ¢ pa3BepHYTHIM OTBETOM (110 2 0ajuia 3a KayKIbli IPABUIIbHBIN OTBET) 14




