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[Iporpamma cocraBieHa B cooTBeTcTBHU ¢ DeiepaibHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJIapTOM I10 HamnpapieHuto noaAroToBku 04.03.01 Xumus, yTBepKISHHBIM MPUKa30M MUHHCTEPCTBA
HayKu U Bbiciiero oopazoBanus Poccuiickoit @enepanuu ot 17 utons 2017 roga Ne 671; mpukazom
MunucTepcTBa HAYKH U Bbiciiero oOpasoBanus Poccuiickoit @eneparnyu ot 26 Hos0ps 2020 r. Ne 1456
(3apeructpupoBan MunuctepctBom roctutiuu Poccuiickoit ®deneparuu 27 mas 2021 r., Ne 63650) «O
BHECEHUU U3MEHEHUH B (esiepalibHble rOCyAapCTBEHHbIE 00pa3oBaTelibHbIe CTAaHAAPTHI BHICIIETO
o0Opa3oBaHu; Y4COHBIM IIJIAHOM TOJITOTOBKHU OakanaBpa 1o HampasieHuto 04.03.01 Xumus,

yrBepKkAeHHbIM yueHbIM coBeToM PI'BOY BO «COI'Y» ot 31.05.2022 1., npoTokoa Ne 13.

CocraBurens: crapumii npenojgasarens Eropos J[. 1.

Pabouas mporpamma oOCyX/JeHa W yTBepik/jela Ha 3acenanuu Kadeapbl OPraHH4eCKOH XHMHH
(npotokos Ne 8/21-22 ot «08» anpess 2022 1)

3aBeayrowmii kadeapoit //’,4:‘[‘-} " Adaes B.T.

Onobpena coBeToM hakysbTeTa XMMHUK, OHOIOrHE H OHOTEXHOIOTHH
(npoTtokon Ne 6/21-22 ot «25» anpens 2022 1)

[Ipeacenarens coera akyibrera %‘ﬂgc& - Aracga ©. A.

)

Pabouas npoecpamma oucyuniunvl npuHAMA 6 COCMase 0CHOBHOU NPOPeCCUOHANbHOU
00pazosamenvbHol NPoSPaAMMbl peuteruem yuenozo cosema I[lpomoxoa Ne 13 om 31.05.2022 2.




1. Crpykrypa u 00masi TPyA0eMKOCTh AU CUHUIIIMHbBI
OO011ast TPYI0EMKOCTh JUCIHUILIAHBI COCTAaBIsCT 3 3aueTHbIe equHuibl (108 gacos).
dopma NPOMEKYTOUHOU ATTECTALUU — 3AUET.

Ounas hopma o0ydeHUs

Kypc 3
Cemectp 6
Jlexinn 34
[IpakTueckue (ceMHUHAPCKUE) 3aHATHS 34
JlaGopaTopHbie 3aHATHS

KoHncynprauuu

HToro ayauTOpHBIX 3aHATHI 68
CamocrositenpHas pabora 40

KypcoBas pabora -
dopma KOHTPOJIA

JK3aMEH -
3auer 3a4éT
OO011ee KOJINYECTBO YacOB 108/3 3zer

2. Ileam ocBoeHMsI TUCHUILIHHBI

Lenbto ocBoeHusi yueOHOW aucuumuinHbl «Kpucrtamnoxumus», sasistoweiics vacteio OIIOII mo
HanpasieHuto 04.03.01 Xumusa u obGecneunBaromeii peanuzanuio OI'OC 3++ no naHHOMY
HaIpaBJICHUIO, SBJISETCS O3HAKOMJIEHHWE CTYJEHTOB C OCHOBAaMM MMHEPAJIOTMM U KpUCTauiorpadum,
yriyOJeHue CTyACHTaMH 3HaHUH MO CBOMCTBAM KPHMCTAIJIMUECKUX BEIIECTB, MO POJIM €CTECTBEHHBIX U
HCKYCCTBEHHBIX MHHEpAJIOB B HApoAHOM Xo3salcTBe. JlucnuruinHa Oasupyercs Ha 3HAHUSX,
NPUOOPETEHHBIX CTYJIEHTAMU NpPU HU3YYEHUM JUCHMIUIMH: oOlas M HeopraHudeckas XHMus,
OpraHMyecKas XUMHs, aHaJIUTHUYeCKas XUMHs. 3HaHUS, MOJY4YEHHbIE CTYACHTaMU MO MHMHEPAJIOTHH,
KpUCTaulorpa@uu M KpUCTAJUIOXMMHUU OHOTEHHBIX JJIEMEHTOB, OYAYT HCIOJb30BaHbl MMM TpHU
M3Y4YEHUH IUCLMIUIMH CIEeUHUaIN3alid, MPU BBINOJHEHUU BBIMYCKHBIX KBaJU(UKAIIMOHHBIX pador,
pa3pabotke Hay4yHbIX NpoekToB (IIC 26.006 «Cnenuanuct no pa3paboTke HaHOCTPYKTYpPHUPOBAHHBIX
KOMITO3MIIMOHHBIX MaTepHUayioB»). JIMCIMIUIMHA OPUSHTUPYET Ha MPO(ECCHOHATIBHYIO NESITeIbHOCTh
yuutens u npenogasatens xumun XXI Beka (I1C 01.001 «Ilexaror (memaroruueckas 1esiTeIbHOCTh B
chepe MOMIKOIBLHOTO, HAYaJLHOTO OOIINEro, OCHOBHOTO OOIIero, cpeaHero ooOiiero oOpa3oBaHUs
(BocnHTaTeNb, YYUTENb)»), TOTOBOIO HE TOJBKO NPEHNOJHOCHUTH CBOMM YYEHHMKAM TEOPETHUYECKHUE
OCHOBBI TIpeaMeTa, HO M OCBEIIaTh €ro MPUKIAJHBbIE ACMEKThl, HApUMEp, BIUSHUE XHUMHUYECKOIO
COCTaBa U 0COOEHHOCTEH KPUCTAIIIMYECKOTO CTPOEHUS MUHEPAJIOB Ha BO3MOXHOCTh MX MCIIOJIb30BaHMS
B HapoaHoM xo3siictBe (IIC 01.003 «Ilemaror HOMOJHUTEIBHOTO 00PA30BAHUS ETEH U B3POCIBIXY).

Iesn ocBOeHUS AU CIUIJIMHBI:

- (GOpMHpPOBaHHE Yy CTYACHTOB MPEACTABICHHUS O CTPOCHUU KPUCTAJUIOB, a TAKXKE O CBS3H €ro CO
CBOMCTBAMU KPHUCTAILJIOB ¥ IPUPOJAON XUMUYECKOTO B3aUMOICUCTBUS;
- u3ydeHue (GyHIAMEHTAIBHBIX TOHATHH,  TMPEACTABICHUA MW  (PU3UKO-XUMHUYECKUX MOJICIIEH,
HCIIOBb3YEMBIX MIPU ONMMCAHUM CTPYKTYPbl XUMUYECKUX COCTMHEHUM B KPUCTAINTMYECKOM COCTOSIHUM.
3agauy AMCIHUILINHDBI:

PacKpbITh pOJIb CHUMMETPUM M TPEXMEPHOM MEPUOAUYHOCTH TMPU OMNUCAHUH CTPYKTYPHI
KPUCTAJUTMYECKUX BEIICCTB;
* pacCMOTpPETh OCHOBHBIE METO/IbI OMPEEICHUS U KOTUYECTBEHHOTO ONMMUCAHUS CTPYKTYPbl KPUCTAJIOB;
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* Pa3BACHUTH CYTh (QyHIaMEHTAIBHBIX MMOHATHI U IPEICTaBICHUNA KPUCTAITIOXUMHH.

3agauu u3y4yeHus TUCHUTLUIMHBI:

JlaTb cTyneHTam npeacTaBlICHUE:

‘0 BO3MOXKHOCTSIX PEHTT€HO(A30BOr0 U PEHTTEHOCTPYKTYPHOTO aHAIN3a;

‘0 BaXXHEHUIIHUX TCOPCTUUCCKHUX MOACIIAX, MCIIOJIb3YyECMbIX B KPHUCTANIOXHUMHUU [IOJId OIIMCAHUSA
MIPOCTPAHCTBEHHOTO CTPOEHUS KPUCTAVIOB W BBISBICHUS 3aBUCUMOCTEH MEXAY HX COCTaBOM U
CTPOCHUEM,;

‘0 BOXHEHIINX KOMITBIOTEPHBIX 0a3aX KPUCTAIIIOCTPYKTYPHBIX TAHHBIX.

3. MecTo mucuuniuibl B cTpykType OITOII

B1.B.05 - Yactp, ¢dopmupyeMas ydacTHHUKAMH OOpa30BaTEIbHBIX OTHOIICHHH OCHOBHOMU
o0pa3oBaTeNnbHOI MporpaMMbl OakaaBpuaTta.

Kpucrammoxumust OTHOCHTCS K OJIOKY €CTECTBEHHOHAYYHBIX ITUCIMIUIMH M HalpaBlieHa Ha
¢dbopMHpOBaHHE Yy CTYAEHTOB MPEJCTABICHUS O CTPOCHHUU KPUCTAJIOB, a TaKXe O CBSA3M €ro co
CBOWCTBAMHM KPHUCTAJUIOB W NPUPOAOH XUMHUYECKOTO B3aWMOJEHCTBUA. JuciumianHa ocBauBaercs B 6
cemecTpe.

Copnepxanue Kypca 0azupyercs Ha 3HAHUAX, IPUOOPETEHHBIX IPU U3YYEHUU CTyJeHTamMu B 1 — 5
cemectpax KypcoB «Heopranmdeckas xumus», «OpraHuueckas XuMHA», «Dusudeckas XuMusi»,
«Maremarukay, «Du3nKa.

I[JI?I OCBOCHUsA OUCLUMIIINHBI «KpI/ICTaJIJIOXI/IMI/IFI» Y CTyACHTa JOJI’)KHBI OBITH CJICAYIOIINC
KOMIICTCHI MU

YHuGepCtUleble Komnemenuuu .

YK-1: CriocobeH oCyIecTBIATh MOUCK, KPUTUYECKUI aHanu3 U CUHTE3 MH(OpMalUU, IPUMEHSTh
CHCTEMHBIH TTOIXO ISl PEIISHHSI TOCTABIICHHBIX 3a/1a4.

YK-2: CniocoGeH onpenensTh Kpyr 3ajad B paMKax MOCTABICHHOM 1€ U BBIOMPATh ONTUMAJIbHbIE
CocOOBl WX pEIIeHHs, WCXOAs W3 JCHCTBYIOIIMX TIPABOBBIX HOPM, HMMEIOUINXCS PECYpPCOB H
OrpaHUYCHUMN.

YK-4: CnocobeH ocCyliecTBIATh JENOBYI0 KOMMYHHUKAIMIO B YCTHOM M NMHUCbMEHHOM (opmax Ha
rocyJapCcTBEHHOM s3bike Poccuiickoii Denepaniun 1 ”HOCTPaHHOM (BIX) s3bIKE(aX).

YK-6: CnocobGeH ympaBisiTh CBOMM BpPEMEHEM, BBICTPAMBATh W PEAIM30BBIBATh TPACKTOPHIO
CaMOpPa3BUTHS HAa OCHOBE MPUHIIUIIOB 00pa30BaHUs B TEUCHUE BCEH KHU3HH.

YK-8: CrocobeH co3iaBarh W MOANEPKUBATH OS30TaCHBIC YCIOBHS JKH3HEACITCILHOCTH, B TOM
qucyie PY BOZHUKHOBEHUH YPE3BbIYAMHBIX CUTYaLUH.

Oowenpogpeccuonanvnovie Komnemenyuu':
OIIK-1: CrocobeH aHanM3UpOBaThb U UHTEPIPETHPOBATH  PE3YIbTATHl  XMUMHUYECKUX

AKCTIEPUMEHTOB, HAOIIOICHUN U U3MEPEHUN.

OIIK-2: CrnocobeH MpoBOAMTH C COONIOJIEHMEM HOPM TEXHUKHM O€30MacHOCTH XUMHUYECKUH
OKCIIEPUMEHT, BKIIIOYAsi CHHTE3, aHAIIM3, U3yUYeHHE CTPYKTYpPHI M CBOWCTB BEIIECTB U MaTepPHAJIOB,
HCCIIeIOBAaHHE MIPOLIECCOB C UX YYACTHUEM.

OIIK-3: CnocoOeH TpPUMEHSTH PACUETHO-TCOPETUYECKHE METOABI I H3YYCHHUS CBOWCTB
BELIECTB U MIPOLIECCOB C UX YYACTHEM C UCIOIb30BAaHUEM COBPEMEHHOMN BBIUMCIUTEIbHON TEXHUKH.

OIIK-4: CnocobeH IUTaHMpOBaTh PadOTHl XMMHYECKOW HAIPaBICHHOCTH, O0OpabaThiBaTh M
MHTEPIPETUPOBATH IIOJYYCHHBIE pE3YJIbTAThl C HCIOIB30BAHMEM TEOPETHUYECKUX 3HAHUU U
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MPAKTUYCCKHUX HABBIKOB PCIICHUA MAaTEMATUUCCKHUX U (1)I/I3I/I‘IGCKI/IX 3aaad.

OIIK-5: Cnoco0OeH UCnoiab30BaTh CYIIECTBYIOLIUE IPOrPAMMHbIE IIPOAYKTHI U
uH(pOPMaIMOHHBIE 0a3bl JAHHBIX JJIs PEICHUS 3a4a4 MPO(ECCHOHAIBHON JIESITETBHOCTH C YIeTOM
OCHOBHBIX TpeOOBaHUH HH(OPMAIIMOHHON 0€30IaCHOCTH.

OIIK-6: CriocoOeH npeacTaBiIsTh Pe3yJIbTaThl CBOSH pabOThI B YCTHOM M MUChbMEHHOH (hopMe B
COOTBETCTBUH C HOPMaMH U TIPABHIIAMU, IPUHATHIMU B TIPO(ECCHOHATFHOM COOOIIECTBE.

O06o6mennbie TpyaoBbie (pyHknun (OTd®), KOTOpPbIE CMOXKET MOJHOCTHIO WIM YAaCTUYHO
MIPOJIEMOHCTPUPOBATH CTYICHT IIPU OCBOCHUHU JAHHOMW JAUCLUTUIHHBIL:

T1C 01.001 «IIemaror»:

A [Tegarornyeckas NEATEIBHOCTh 1O NMPOCKTHPOBAHHMIO W Peajiu3allid 00pa30oBaTeIbHOTO
mporecca B 00pa30oBaTENIbHBIX OPTaHHM3AIMIX JIOMIKOJBLHOTO, HAYaJbHOTO OOIIEro, OCHOBHOTO
obmiero, cpeaHero oomero oOpa3oBaHus;

B [lemarornyeckass JeATEIBHOCTh IO TPOCKTHPOBAHUIO U pEATM3AlMA  OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOTpamm;

I1C 01.003 «IIemaror JOMOJHUTEIHLHOTO OOpPa30BaHUS JIETEH U B3POCIBIX) !

A [IpenoxaBanue Mo JOMOJHUTEIBLHBIM 00II€00pa30BaTEIbLHBIM IIPOrPAMMaM

I[IC 26.006 «Cneunamuct 0o pa3pabOTKE HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepHaIoBy.

A JIabopaTopHO-aHATUTHYECKOE COMPOBOXKICHHE pPa3pabOTKH HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3ULIMOHHBIX MaTEPHUAJIOB.



4. TpeOoBaHusl K pe3y/JbTATaM OCBOEHHS IMCUMILIUHBI (KOMIIETEHIINH 00y4aioerocs,
(popMupyembie B pe3ybTare 0CBOCHUS TUCHHUILIHHBI (MOTYJISA)

[Iponiecc wm3yuenus mucuuiuimHbl «Kpucramioxumus» HampaBieH Ha (GOPMHUPOBAHUE CIICTYIOUTUX
KOMIIETEHIIUN:

Koxer .
KOMIIETeHIHi CopeprxkaHre KOMIIETEHITHI

IIK-1 CniocoOeH MCIoJIb30BaTh 3HAHMS O CTPOCHHMH BEIIECTBA, MPUPOJIC XUMUUYECKON
CBSI3M M CBOMCTBAaX pa3IMYHBIX KJIACCOB XHUMHUYECKHX 3JIEMEHTOB, BELIECTB U
MaTepUaJIOB /11 MOHUMAHMSI MEXaHU3Ma XUMUYECKUX PEAKIIHMI, TPOUCXOIAIINAX
B TEXHOJOTHYECKUX IIpoleccax M OKpYXaroleM MHpe, a Takke
€CTEeCTBEHHOHAYYHBbIC 3HaHUs [ pelleHus 3afga4  1podeCcCUOHATBHOM
JEITEIbHOCTH

IIK-2 Cnoco0eH MPUMEHSTh COBPEMEHHYIO ammapaTypy NpU MPOBEIEHUU HAyYHBIX
WCCIICIOBAHUM, a TaKXe€ COBPEMEHHBIE TEOPETUUYECKUE IMPEACTABICHUS
XAMHWYECKON HAYKH JJIsS aHAJIU3a SKCIIEPUMEHTAJIBHBIX JAHHBIX

B3anMoOCBs3b IUTAHUPYEMBIX PE3yJbTaTOB OOYYCHHS IO JUCIUIUIMHE C (OPMHUPYEMBIMHU
koMmmereHmsamMu OITOIT

Konpr [Inanampyemble pe3ynbTaTsl 00yUeHHS, COOTBETCTBYIOMIHE (DOPMUAPYEMBIM

KOMIIETEHITUN xommerenmsM OITOIT
OIIOIT
3HaTh VYMeTh Bmaners

IIK-1 (GyHIaMEHTAJIbHBIC TTOHSTHS, | UCIIOJIb30BATh MEPBUYHYIO | MPAKTUYCCKUMU
TEPMHUHOJIOTHIO U CUMBOJIMKY [ KpUCTAIOCTPYKTYPHYIO HaBBIKAMH
KPUCTAJUIOXUMUWY; UH(pOPMAITIIO JUIS | ICCITe TOBaHUS
*-CHCTEMATHKY OTIpeIeTICHHSI OCHOBHBIX | KPUCTAJUTMIECKIX
KPUCTAIUTMYECKUX CTPYKTYp | ocoOeHHOCTEH CTPOEHHS | CTPYKTYP
BaXKHEHIITNX KJIACCOB | KPUCTAIUTUIECKHUX BEIIIECTB
MIPOCTHIX u CIIO3KHBIX
HEOPraHUYECKUX H
OPraHUYEeCKUX COEIUHEHU;

IIK-2 CyTh  OCHOBHBIX  METOJOB| ONEPUPOBATH BOKHEHIITUMH | KOMILIEKCOM
KPUCTAJUIOXHMHIECKOTO MOHATHSAMU KPHUCTA/LIOTpaduH, | HCCIIeI0BATEIbCKUX
aHaln3a KPUCTAIIODU3UKH u|u AHAJTUTHYECKHMX

KPHUCTAJUIOXUMHUHN METOJIOB aHajm3a
KPUCTaJUTHIECKHUX
CTPYKTYD

OO1muM cpesIcTBOM KOHTPOJIS ABJIIETCS BBEJIEHHAS B YHUBEPCUTETE OAJUIbHO-PEMTUHIOBAsl cUCTEMa

OICHKHU YCIICBACMOCTH CTYACHTOB CIICHHUAJINTCTA U HaHpaBJ’ICHI/Iﬁ 6aKaJ1aBpHaTa.



5. Conep:xaHue U y4eOHO-MeTOAHMYECKAS KAPTA JUCHUNIMHBI

Tabnuuya 5.1
HanmenoBanne TeM (BOIIPOCOB), CamocTosiTenpHas padora DopMbI Jlureparypa
Howmep o 3aasTus
HeteH W3y4YaeMbIX 10 JaHHON CTY/CHTOB KOHTPOJI
AMCIIMILTHHE 1 | mp Copnepxanue Yacer A
Paznen 1. 3axonst 1. 3akpeIThIe OTIEpaIH U YIIEMEHTHI Koncne 1 1,2
T€OMETPUYECKON cuMMeTpuu. [1oBOpOT 1 MOBOPOT C UHBEPCHUEH. KT,
KpHUcTaiorpaguu [ToBOpOTHBIEC 1 HHBEPCUOHHBIE OCH. YCTHBIN
1 Jlexuns 1. ITonsTue 0 2 |9 [TnockocTtu cummetpuu. CBoiicTBa 2 onpoc
KpUCTajie,  KPUCTAJUINYECKOM WHBEPCUOHHBIX oceil. [Ipoekunu 3aKkphIThIX
BEIIECTBE M KpUCTAIOrpadu. 3IIEMEHTOB CUMMETpHUHU. B3anMOCBSI3b MEXTY
3aKOoH MOCTOSIHCTBA JIBYTPaHHBIX 3aKpPBITBIMU 3JIEMEHTaMU CUMMETPHHU.
YIJI0B B KPUCTAJLIAX.
Jlexnus 2. Cummerpus 1. 3akpbITbIC ONIEpaLUH U JIEMEHTHI Koncnek 1 1,2,5,6
KPUCTAJLIOB. cuMmeTpuu. [IoBOpPOT U MOBOPOT C UHBEPCHUEH. T,
[ToBOpOTHBIEC 1 UHBEPCUOHHBIE OCH. JIOKJIaJ,
2 2 2 | [Inockoctu cummerpuu. CBoiicTBa 2 YCTHBIN
MHBEPCUOHHBIX Oced. [TpoeKIum 3aKphIThIX 0IIpoc
3IIEMEHTOB CUMMETpHHU. B3anMOCBSI3b MEXTY
3aKPBITHIMU 3JIEMEHTAMU CUMMETPHHU.
Jlexnus 3. Dopmsl 2. Ocu BbIcHIErO nopsiaka. TodyedHblie rpymmsl, Koncnek | 1,5 1,2,3,4
KPUCTAJUTMYECKUX KaTeropuu, ceMeicTBa. 3epKaibHbIe TTOBOPOTHI T,
MHOTOTPaHHUKOB. Y 3€pKaIbHO-TTIOBOPOTHBIE ocH. CHMBOIHKA JIOKJIaJ,
3 2 |9 endnuca. Kpucramimueckas CTpykTypa. 2 YCTHBIN
Tpancisauums. ['pynnel TpaHCISILMIMA. 0IIpoc
Kpucramnueckas penierka, 6asuc.
[NTapannenorpaMMbl 1 TapajuieIeuIe bl
MIOBTOPSIEMOCTH.




Jlexkuusa 4. 3aKOH LENBIX YUCEN U 2. Ocwu BoICIIETO MOpsiAKa. TovYeyHbIe TPYIIIHI, Koucnek 1 1,2,3,7,8
AQHAJIUTUYECKUE METOIbI ONUCAHHUS KaTeropuH, ceMeicTBa. 3epKanbHbIe IOBOPOTHI T,
KPHCTAIUTHYECKHX 1 3epKaJIbHO-IOBOPOTHBIE OCH. CHMBOJIHMKA YCTHBIN
MHOTOTPaHHHUKOB. endnuca. Kpucrammmueckas: CTpykTypa. ompoc
Tpancisauus. ['pynnel TpaHCISILMIMA.
Kpucramnnueckast peierka, 6asuc.
[MapannenorpaMMbl B TapajuIeIeUIC bl
MIOBTOPSIEMOCTH.
Paznmen 2. 'eomeTpuueckas Teopus 3. U3omopdusm. [lomumopdusm. AmmoTponwst. Koncnek 1 1,2,3,4,5
CTPYKTYpBI KpHCTAILIA. ®da3pl  MEepeMEeHHOTO  CcocTaBa.  [Bepibie T,
Jlekus 5. Kpucrammmdeckas pactBopbl. AHTHH30MOpP(dHU3M. MopdoTpomnusi. YCTHBIN
pemietka.  Teopuss  CTPYKTYpHI ABTtomopdoTporusi. [Tonutunus. ®da3bl onpoc
kpucramioB E. C. denoposa. BHEIIPCHUSL. JedexTsl  KpUCTALIMYESCKOU
CTPYKTYPBHIL.
Jlexkmust 6. DKcrepuMeHTaNbHAS 3. U3omopdusm. [lomumopdusm. AmmoTponwst. Koncmex | 1,5 1,2,3,4,5,9,
NPOBEpPKa FeOMETPHUECKON TEOPHH ®da3pl  MEpeMEHHOTO  cocTaBa. [Bepuible T, 10,11
KpHUCTaJIOB. pacTBOpbl. AHTHH30MOpPDU3M. MopdoTpornusi. JTOKJIaI,
PeHTreHoCcTpyKTypHBII aHAIN3. ABTOMOpGOTpONHSL. [Tonurunus. Da3bl YCTHBIN
BHeApeHus.  JlehekTel  KpUCTAJUIMYECKON orpoc
CTPYKTYPBHIL.
Pasnen 3. OcHOBHBIE TOHATHUSA 4. Kpucramiorpau4eckue TOUCYHBIC TPYIIIIB, Koncmek | 1,5 1,2,3,4,5,9,
KpPUCTAJUIOXHUMHUHU CriocoObl pa3MelnieHus y3Ja0B B 3JIeMEHTapHON T, 10,11
Jlekmms 7. Pe3ynpraTel meEpBBIX sueiike. Tunsl bpaBs. OCHOBHBIE CTPYKTYpPHBIE YCTHBIN
PEHTIE€HOCTPYKTYPHBIX THIIBI KyOM4YeCKHX PELIETOK. Yucno onpoc

HCCIIEJIOBAHUI KPUCTAJIJIOB.

(OpMYJIbHBIX €IMHUIL B 3JICMEHTAPHOH SUYEHKE.
Wupexkcel  y37M0B,  Y3JOBBIX — PSIIOB U
IJIOCKOCTEeH. MEXKIUIOCKOCTHBIE PACCTOSHUSL.
Briunciienre napaMeTpoB peiieTKy.




Jlexmmst 8. DakTOopHI, 4. Kpucramiorpadudeckie TOYeIHbIE TPYIIIHL. Koncmex | 1,5 3 1,24
OTIpEeIeIISIONITIE CTPYKTYPY Crioco0BI pa3MemIeHns1 y3JI0B B AJIEMEHTapHOU T,
KpHUCTAJLIOB. sueiike. Tunsl bpaB3. OcHOBHBIE CTPYKTYpPHBIE JIOKIaJ,
8 TUTIBI KyOHU4ecKnx pEIIETOK. Yucno YCTHBIN
(hOpMYIBHBIX €IMHUI] B SJIEMEHTAPHOH SUEHKe. ompoc
Wnpexkcsl  y370B,  y3J1OBBIX  pAJAOB W
IJIOCKOCTEH. MEXIUIOCKOCTHBIE PACCTOSIHUS.
Brrancienne mapaMeTpoB pereTK.
Texkymas paéora CTyIeHTOB 10 20
9 1 pyOesxxHoe TecTUpOBaHUe 7,5 15
Jlexmmst 9. Teopust MmIOTHEUIIUX 5. OTKpBITHIC OTEpaIvK U JICMEHTHI Koncne 1 2 1,2,6
IIAPOBBIX YIIAKOBOK. cuMMeTpuu. BHHTOBOI TOBOPOT M OTpaKeHHE KT,
CO CKOJIb)KEHUEM. BUHTOBBIE OCH U TUIOCKOCTH YCTHBIN
9 CKONb3s1Iero orpaxkeHus. CoueTanus ompoc
3JIEMEHTOB CHUMMETPUH C TPAHCIISAIUSIMH.
B3anmocBs3p Mex 1y 3NeMeHTaMi CUMMETPHH
(cummeTtpuuHOcTH). [IpocTpancTBEHHBIE
TPYIIIEIL.
Jlekmug 10. Tumsl XUMHYECKHX 5. OTKpBITHIE OTIEpaIiX U SJIEMEHTHI Koncne 1 2 1,2,6
CBsI3€d B KpUCTaJUIAX. CUMMETpUU. BUHTOBOM IMOBOPOT U OTPAKECHUE KT,
CO CKOJIb)KEHHEM. BUHTOBBIE OCU U TUIOCKOCTH YCTHBIN
10 CKOJB3sIIero oTpakeHusi. CoueTaHus ompoc

AJIEMEHTOB CUMMETPHUH C TPAHCIISAIMSIMI.
B3anmocBs3p Mex 1y 3JIeMeHTaMi CHMMETPHH
(cummeTrpuuHOCTH). [IpocTpaHcTBEHHBIE
TPYHIIEL.
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Jlekmst  11. WM3omopdusm u
MTOJTUMOP(HU3M.

6. JIndpakius peHTTeHOBCKUX JTy4Yel Ha
kpuctamax (Jlays). Ilonsarue o

pentrenorpagun. YpasHenue bparra-Bymnbda.

Ilopsinok orpaxkenus. IIpencrasieHue o
peHTreHo(da3oBoM aHaIH3E.
Pentrenomerpuueckas KaproTeka
JUPPaKTOMETPUIECKUX TaHHBIX.
PeHTreHOBCKas INIOTHOCTh KPUCTAJIIOB.

Koncmexr,
YCTHBIN
orpoc

1,2,8,9,10

12

Jlekus  12.  Krnaccudukanus
CTPYKTYPHBIX THIIOB.

6. Indpakims peHTTeHOBCKUX JTy4el Ha
kpucramiax (Jlays). [Tousitre o

pentrenorpadun. YpasHenue bparra-Bynbda.

[opsinok otpaxkenus. [Ipencrapnexue o
peHTrenoda3oBoM aHajH3e.
PenTrenomerpuueckas KaproTeka
IU(PPaKTOMETPUUECKUX JaHHBIX.
PeHTreHoBCKast IIIOTHOCTh KPUCTAJUIOB.

Koncmexr,
YCTHBIN
omnpoc

1,2,3,4

13

Jlektus 13. 3aBUCUMOCTD (PU3UKO-
XUMHUYECKUX  CBOWCTB  TBEPHABIX
BEIIIECTB OT CTPOCHUS KPUCTAILIOB.

7. [InoTHBIE U TUIOTHEHIINE ITIAPOBHIE
ynaxkoBKH B cTpykrype metamuios (11K, I1T,
OLK, I'TTY, I'IK), koadduuneHTsI
3aIl0JIHEHUS IPOCTPAHCTBA B ATUX YIIAKOBKaX,
BUJIBI ¥ PAJNyCHI ITyCTOT B HUX. MckaxkeHus
U7ealbHBIX MAPOBBIX YIIAKOBOK B CTPYKTYpPax
metaiioB (Zn, Cd, In, Hg).

Koncnekr,
YCTHBIN
onpoc

1,2,3,4

14

Pazpen 4. Kpucramnoxumus
MPOCTHIX BEIIECTB U XUMUUECKHUX
COCIUHCHUHU

Jlexmns 14.
Kpucramnoxumuueckue
3aKOHOMEPHOCTH B NIEPUOJUUECKOMI
cucreme  sjeMeHToB /I, n.
Menpaeneena.

7. [InoTHBIE U TUIOTHEHIINE ITIAPOBHIE
ynakoBKH B cTpykrype metamuios (11K, I1T,
OLK, I'TTY, I'IK), koadduuneHTsI
3ar0JIHEHUS IPOCTPAHCTBA B ATUX YIIAKOBKax,
BUJBI ¥ PAJNyCHI ITyCTOT B HUX. McKaxeHns
UJ€ATBbHBIX IAPOBBIX YIIAKOBOK B CTPYKTYpax
metaios (Zn, Cd, In, Hg).

Koncnekr,
YCTHBIN
onpoc

1,2,3,7




Jlekumst  15.  Kpucramioxumus 8. PacueTt sHepruit MOJIEKYISIPHBIX KPUCTAIIIOB Komucrexr, 1 2 1,2,3,4,6
HEOPraHUYECKUX COEIMHEHMUH. METOJIOM aTOM-aTOMHBIX MTOTECHIHAIIOB. YCTHBIH
15 2 |2 BnusiHue BaH-Zep-BaanbcoBOi HOpMBI 2 orpoc
MOJIEKYJIbI Ha CTPYKTYPY M CBOMCTBa
OPTraHMYECKUX KPHUCTAJLIOB.
Jlekmmuss 16,  Kpucramioxumus 8. Pacuer sHepruii MONEKYISIPHBIX KPUCTAIIIOB Koncmnexr, 15 3 1,2,3,4,6
OpTraHUYCCKUX COCZII/IHGHI/II‘/'I n Hux METOAOM aTOM-aTOMHBIX ITIOTCHIIMAJIOB. YCTH])II‘/'I
16 aHaJIOTOB. 2 |2 Brusiaue BaH-nep-BaanbcoBoi OPMBI 2 orpoc
MOJIEKYJIBI Ha CTPYKTYPY M CBOICTBa
OpPraHUYeCcKUX KPHCTAILIOB.
Jexmmst  17.  Kpucrammoxumus 9. bnok-cxema qudppakTOMeTpa U OCHOBHEIC Koncnexr, 15 3 1,2,3,4,6
CITOYKHBIX XUMHYECKHX 3Tambl PEHTTCHOCTPYKTYPHOTO aHAIHM3a MOHO- YCTHBIH
17 coemuHeHwd. Kpucrammoruapatsl, 5 |9 kpuctaioB (PCA). Undopmarwst, momygaemast 4 orpoc
KOMILJICKCHEBIE, meTongoM PCA u ee ucnonb30BaHuE 1
METaJUIOOPTaHUYECKHEe u OIMCaHMA CTPYKTYPHI Kpuctamia; R-akrop.
KJIaTPaTHBIE COCIMHEHHSI.
Tekymiasi padoTa CTY1eHTOB 10 20
17 2 py0exkHOe TeCTHPOBAHHE 75 | 15
Hroro 34 | 34 40 35 70
IIpumeyanue:

Bce Bubl yue6HOM paboThl MOT'YT IPOBOAUTHCS TUCTAHLIIMOHHO HA OCHOBAHUH JIOKAJIbHBIX HOPMATUBHBIX aKTOB.
B nensix peannzanuy WHAMBHIYAITBHOTO TOIX0/a K OOYUEHHIO CTYACHTOB, OCYIIECTBISIONINX YIEOHBIH MPOIecC M0 MHIUBUAYATFHONW TPACKTOPUHU B
paMKax WHAMBHUIYaIbHOTO pabodero IjIaHa, W3yuyeHHe JaHHOW JUCHMIUIMHBI MOXET OCYIIECTBIATHCA 4Yepe3 HWHAMBHyalbHblE KOHCYJIbTAllUU
npernoaaBaTessl OYHO, B 4Yachl KOHCYJbTAIlMH, 1O SJCKTPOHHOW ModYTe, a Takke ¢ wucnoiab3oBanueM Webex, mardopmbl TUCTaHIIMOHHOTO
o0yuenust Moodle, nnynoro kabunera cryaenra Ha caiite COI'Y, apyrux snemenro SUOC COT'Y.
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6. OoOpa3oBaTejibHbIE TEXHOJOTHHI

00pa3oBaTesibHbIC TEXHOJIOTUH:

HJ’I?I AOCTHXKCHUSA IINIAHUPYEMBIX PE3YJIBTATOB OCBOCHUA JUCIHUIIIIMHBI, UCIIOJb3YIOTCA pa3JIMUYHBIC

- TPaAULMOHHbIE JeKIUH M NPAKTHYeCKUe (CeMHUHAPCKHe) 3aHSTHSI C HCIIOIb30BAHUEM COBPEMEHHBIX
HMHTEPAKTUBHBIX TEXHOJIOTHH;
- JeKUUsI-IHAJOT — CoJepKaHue TOAAETCs Yepe3 CEPHIO BOIIPOCOB, HA KOTOPBIE CTYACHT JOJKEH OTBEYATh
HETNOCPEACTBEHHO B XOJI€ JIEKIINH.
- OHJIaliH-CeMMHAp — Pa3sHOBUAHOCTH BeO-KOH(EPEHINH, NMPOBEICHNUE OHJIAHH-BCTPEY WM IPEe3eHTALUi
yepe3 MHTepHET B pexUMe pealbHOro BpeMeHW. KakIplii M3 yYacTHHKOB HAaXOJHUTCS Y CBOETO KOMIIBIOTEpa
(cpencTBa cBsI3W), a CBI3b MEXAYy HUMH MOJJICpPKUBaeTcs uepe3 VHTEpHET MOCPEACTBOM 3arpyKaeMoro
MPUIIOKEHUS, YCTAHOBJICHHOTO Ha KOMITbIOTEpE Kax1oro yuactHuka (Zoom, Webex, Skype u mp.);
- JOKJIaJ — CTyIEHT TOTOBUT KPAaTKOE COOOIIEHUE IO BOIPOCY TEMBI, 0opMIIsieT paboTy B COOTBETCTBHH C
TpeOOBaHUAMH U CIAET €€ MPETOIaBaTelIo;
- BujaeokoH(pepenuusi — ceanc BuneokoHpepericBs3su (BKC) — 3T0 TexHONOrHS HWHTEPAKTHBHOTO
B3aMIMOZICHCTBUSA JIBYX W O0Jlee YIaCTHUKOB 00pa3oBaTeNB-HOTO Tpollecca sl oOMeHa HHpopManueld B pealbHOM
pEeXUME BpEeMEHHU.
TexHo0rus1 3JIEKTPOHHOTO 00yUYeHHUs (pean3yeTcst Py MOMOIIHN AIEKTPOHHON 00pa3oBaTeIbHON Cpeabl
COI'Y npu ucnonp3zoBannu pecypcoB ObC, mpu mpoBeAeHNH aBTOMAaTU3UPOBAHHOTO TECTHPOBAHHA U T. 1.).

Ne Tema Bun Koanyectn AKTHBHBIE (OpPMBI HNHTepakTHBHbIC
n/n 3aHATHA 0 4acoB hopmbI

1 [Tonsitue o cummerpuu. | llpaktuye 2 IlepcnexkTuBHO - ITpesenranuu.
3aKpLITBIe 3JIEMEHTBI | CKOC OICPEIKAIOUICTO CeMI/IHap B
CHMMETpHUH u 00yueHHs, TEXHOJIOT U JTHAJIOTOBOM
CHMMETpHYECKHE po0JIEMHOTO pexume.
mpeoOpa3oBaHUU 00yueHns

2 ToueuHbIe TPyMITHI IMpakTrae 2 IepcnexkTuBHO - ITpesenranun.
CHUMMETPHH U MX CKO€ OIEPEKAIOILETO CemuHap B
MEXTyHapOIHAs 00y4eHUsI, TEXHOJIOTHs JIUAJIOTOBOM
CHUMBOIINKA, U CHMBOJIMKA npoGsiemHOro pexume.
[lendumca 00yueHus

3 Kpucramnorpaguueckue IpaxTuue 2 TEXHOJIOT U] IpesenTanuu.
TOYEYHBIE TPYIIIIBI CKOe MPOOJIEMHOTO CemuHap B

oOydeHus JI1aJIOTOBOM
pexume.

4 OTKpHBITBIC onepanuu | IIpakrude 2 IlepcnexkTuBHO - ITpesenranuu.
CUMMETPHH, JJIEMEHTBI | CKOE OICPEIKAIOUICTO CeMI/IHap B
CHMMETpHUH 00y4eHUsI, TEXHOJIOTHs JIUAJIOTOBOM

po0JIEMHOTO pexume.
o0y4eHus

5 Mertoabl uccienoBaHus [IpakTuue 2 IlepcnexkTuBHO - [Ipe3enTanuu.
KpHCTaHHquCKOﬁ CKO€ OIICPEIKAOUICTO CCMI/IHap B
CTPYKTYPBHI BEIIECTBA. 00y4eHMsI, TEXHOJIOTHs JIUAJIOTOBOM
OCHOBBI po0JIeMHOTO pexume.

oOydeHus
PEHITEHOCTPYKTYPHOTO
aHaJInu3a

6 Tunel xumuyeckux cszeit | [lpaktuue 2 ITepcniekTUBHO - [Ipe3enTanum.
B KpHUCTaJL1aX. TeopH;{ CKO€ OIICPEIKAOUICTO CCMI/IHap B
IJIOTHEHIINX YITAKOBOK 00y4eHMsI, TEXHOJIOTHs JIUAJIOTOBOM

po0JIeMHOTO pexume.
o0y4eHus

7 CTpyKTypHBIE THUIIBI U IMpakTrge 2 IepcnextuBHO - ITpesenranun.
U30CTPYKTYPHOCTb. CcKoe OIepeXaroLIero Cemunap B
MopdoTtporms. 00y4eHUsl, TEXHOJIOTHs JIUAJIOTOBOM
U3omopdusm MIPOOIEMHOTO pexumMe.

o0y4JeHus
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8 Kpucrammoxumus [Npaxtuue TEXHOJIOTUs ITpezenranun.
HPOCTHIX BELIECTB U CKOe MIPOOIEMHOTO CemuHap B
OMHAPHBIX COCTUHECHUH 00yHeHus AHATI0rOBOM

pEKIME.

9 Kpucrammoxumus ITpakTuue TEXHOJIOTHSI IIpesenranun.

p
TPOMHBIX COEIMHEHMIA, | CKOe MIPOOIEMHOTO CemuHap B
CHJIMKATOB, OPraHHYCCKHX 00ydeHus UajI0rOBOM
COCTMHEHU pexHuMe.

7. YueOHO-MeTOANYeCKOe o0ecnieYeHrne CaMOCTOSATeILHOIH padoThl
CaMocTosTeIbHas pa60Ta o6yqa}0mnxc;1 ABIACTCSA OAHUM M3 BUI0B y‘le6HLIX 3augaTuil. CaMoCTOsATEIbHAS

paboTa MPOBOIUTCS C IEITBIO:

— CHCTeMaTH3allid W 3aKpeIUIeHHs TOJIYYCHHBIX TEOPEeTHYEeCKHX 3HAHWN W TPAKTHYECKUX yMEHUH
00yYarOIIUXCS;

— yrayOJieHns M pacIINPEHUS TEOPETHUECKUX 3HAHUH;

— yriyOJeHus: yMEHUH HCIOIb30BaTh CIIPABOUHYIO U CIICIHATBHYIO JTUTEPATYPY;

- (hopmupoBaHus CaMOCTOSITETHOCTH MBIIUICHHAS, criocoOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO M CAMOpEaTN3alliy;

— Pa3BUTHA U 3aKPCIJICHUA UCCIICA0BATCIILCKUX YMCHI/Iﬁ

CamocTosTenpHas paboTa 00yJIaroImUXCs OCYIIECTBIIETCS Ha IPOTSHKEHUH U3yUeHHs BCEH AUCIUTUIHHEI B
COOTBETCTBHH C YTBEP)KJICHHOHN B YUeOHOM IUIaHE TPYAOEMKOCTBIO COCTABIIsAET 45 4acOB U COCTOUT U3:

- pa6OTbI CTYACHTOB C JICKIMOHHBIMU MaTc€pHalaMH, IMOUCKA U aHalIn3a JIMTCPATYpPhl U SJICKTPOHHBIX
HMCTOYHUKOB HH()OPMAITHH 110 331aHHOU TEME;

- BBINIOJTHEHMS 33JIaHUM [Tl caMocTosTenbHON padotel B DMMOC COI'Y;

- I3YYEHHUS TEOPETHYECKOTO MaTepraa Ui MOJrOTOBKH K CEMHHAPCKUM 3aHSITHSM;

- MOJATOTOBKHU K K3aMEHY.

Tembl 1 GOpMBI BHEAYTUTOPHON CaMOCTOSITEIILHONU paboTHI, €e TPYAOEMKOCTh COACPKATCA B pasieie 5,
tabm. 5.1.

BOHpOCBI n TEMbI, OTBOJAWMBIC Ha BBIIIOJIHCHHEC CaMOCTOSITEIIbHOMN pa6OTLI 10 AUCHUINIIMHE, a TaKXC
KpUTEPUH OLIEHUBAHUS 110 KaXKIOMY BHIY paObOTHI coniepkatcs B paszaene 8 PITJI.

8. OneHoYHBIE CPEACTBA AJIsl TEKYLIEr0 KOHTPOJIA YCIIEBAeMOCTH, PY0Oe:KHOM aTTeCTALMHU U
NPOMEKYTOYHOM ATTEeCTALMH 10 MTOraM OCBOEHMS TUCHUILIUHBI.

Buabl koHTpOJIS
Pabouass mporpamma mpenmosiaraeT TEKYIIHi, MPOMEXYTOYHBIH M HTOTOBBIM BUIBI KOHTPOJSA: OIPOC,
MPOBEPOYHBIE MMCHbMEHHBIE PabOTHI [0 TEMaM; 3K3aMEH.
[IpoBepouHble MUCEMEHHBIE PaOOTHI MPOBOSTCS BO BpeMsl MPAKTUYECKUX 3aHATHH, I10 BOIpOCaM M3
TIepeYHs BOMPOCOB JJIsl TIOATOTOBKH K 9K3aMEHY (CM. HHXKE).

Metoauka ¢popMupoBaHus pe3yJabTHPYOLICH OLEHKU
MuHHMaJIBHOE KOJIMYECTBO OaioB, KOTOPOE CTYACHT MOXXET HaOpaThb B XOJ€ M3YyYeHHs Kypca s
MOJTyYeHHUs] TOJIOKUTENIbHOW OlleHKH, — 56; MakcumanbHoe — 100. bammbl ckianpiBaroTcss W3 CIETYIOMINX
nokasaresiell: 3a peryJsipHble BBICTYIUICHHS Ha CEMHUHAPCKUX 3aHATHUSAX — JO 25 0ajuloB 3a KaXIbld pyOek; 3a
TECTHPOBaHME — A0 25 0aJuI0B HA KaXKI0H pyOesKHON KOHTPOJIBHOH; 10 60 OaJIJIOB Ha YCTHOM OTBETE.
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MeToanuyeckue peKOMEHAAIMHU 10 HAIMCAHMIO I0KJIa/10B (pedepaToB)

Joknan — nuceMeHHas paboTa 1Mo onpeaeiIeHHON HaydHo! mpo0ieMe, KpaTKoe U3JI0KEHUE COIePKaHUs
HAYYHOTO TpyJa WM Hay4HOU npoOnembl. OH sBIsieTCs AEHCTBEHHON (POPMOM CaMOCTOSITENBHOTO MCCIEeOBAHMS
Hay4YHbIX IpOOJeM Ha OCHOBE H3yY€HMs TEKCTOB, CIICLHUAIbHON JMTEPaTypbl, a TAaKKE HAa OCHOBE JIMYHBIX
HaOJIOCHUH, HMCCIeOBaHUH M MPAaKTHYECKOro ombiTa. PedepaT momoraeT BbIpa0OTaTh HABBIKM WU TPHEMBI
CaMOCTOSITEIBHOTO HAY4YHOIO IIOMCKAa, TPAMOTHOTO M JIOTUYECKOrO H3JIOKEHHS H30paHHOW mpoOneMbl U
CHOCOOCTBYET NPUOOIICHHIO CTYACHTOB K HAYYHOU AEATSIBHOCTH.

[TocnenoBaTenbHOCTD PAOOTHI:

1. Br16op temsr uccnenoBanus. Tema pedeparta BEIOHpaeTcs CTYACHTOM Ha OCHOBE €r0 HaydHOTO WHTEpeca.
Taxoke momoIpb B BHIOOPE TEMBI MOXKET 0Ka3aTh MpernoiaBaTelb.

2. [InanupoBanue ucciaenosanus. Briroyaer cocTaBieHne KaJIEHAAPHOTO IJIaHA HAYYHOTO HCCIENOBAHUS U
IUTaHa mpeanonaraeMoro pedepara. KanennapHslil miaH uccnenoBaHus BKIFOUACT CISAYIOIIME IEMEHTHL: BBIOOD
1 hopMyTUPOBAaHUE TPOOJIEMBI, Pa3pabdOTKa IIaHa UCCISAOBAHUS U

3. IIpeaBapurenspHOro miana pedepara; cOop 1 U3yu4eHHE HCXOIHOTO MaTepyana, IOMCK JIUTEPATyphl; aHAIN3
coOpaHHOTO Marepuana, TeopeTHuYecKas pa3padoTka MpoOIeMbl; COOOIIEHHE O MPEABAPUTENBHBIX pe3yabTaTax
WCCIIeIOBAHMUS, INTEpaTypHOE 0(OPMIIEHHE UCCIIEIOBATEIHCKON MPOOIIEMBI; 00CYXAeHne paboThl (Ha CEMUHApE U
T. IL).

4, IMouck u u3yuyeHwe nautTepaTypbl. JJis BBISBICHUS HEOOXOAMMOHN JIMTEPATyphl CICAYET OOpPaTUTHCS B
OoubnmoTeky win K mpenoaaBarento. [lomoOpanHyro nureparypy ciemyer 3adukcupoBath cormacHo ['OCT mo
OoubMorpadhIecKOMy OTIMCAHHUIO TPOU3BEICHHIA TIEYaTH.

st pa3zpaboTku pedepara 10CTaTOUHO U3YUIeHHUE 4-5 BaXKHEWIIINX CTaTel 1Mo N30paHHOM MpodiieMe.
4.06pabotka marepuana. [Ipu oOpaboTke MOTYyYEHHOTO MaTepHalla aBTOP JOJDKEH: CHCTEMaTH3UPOBATH €ro IO
pasaciiaM; BBIABUHYTH H O6OCHOBaTb CBOM THUIIOTE3bI; OIPEACIUTL CBOIO IMO3UIHIO, TOYKY 3pCHUA II0
paccMaTpuBaeMoil mpodiemMe; yTOUHUTE 00bEM U COJIEpKAHUE MTOHITUH, KOTOPBIMH MPUXOAUTCS OIIEPUPOBATH NIPH
pa3paboTKe TeMbl, CPOPMYIUPOBATH OMNPEACICHUS] W OCHOBHBIC BBIBOJBI, XapaKTEPHU3YIONIHE Pe3YIbTAThI
HCCJICIOBAHUS, OKOHUYATEIILHO YTOUHUTh CTPYKTYpPY pedepara.

5. Odopmnenue pedepara. [Ipu odpopmnennn pedepara peKOMEHIYETCs] TPUAEPKUBATHCS CIEAYIOMINX MPaBHUIL:
Crnenyer mucarh JHIIb TO, YEM aBTOP XOUYET BHIPA3UTh CYIIHOCTh IMPOOJEeMbl, ee JIOTHKY; [lucaTh cTporo
MOCJIEI0BATENIFHO, JIOTHYHO, JTOKAa3aTelbHO (II0 CXeMe: Te3uc — 0OOocHOBaHME — BBIBON); llucaTh sipko, oOpasHo,
JKABO, HE TOJIKO BCKpPBIBAsl UCTHUHY, HO U OTpakas CBOIO IO3ULIHIO, IIPOINAraHIupys IIOJYYCHHBIC PE3YJIbTaThI;
[Mucatk ocMbICIEHHO, cOOMI0as TPaBUIIa TPAMMATHKH, HE 3JI0yTOTPe0IIsisi HAYKOOOpa3HBIMHU BBIPAXKECHHUSIMH.

Pedepat BeImonHseTCS B COOTBETCTBUU C TPEOOBAaHMAMHU CTaHIAPTOB, pa3paOOTaHHBIX AJS JAHHOTO BHIA
JNOKyMeHTOB. Pabota nomkHa ObITH BBINIONHEHA Ha Oeoi Oymare cranmaptHoro jmcra A4. TekcT AoikeH ObITh
OTIeyaTaH Ha KOMIIBIOTEpE B TEKCTOBOM penakrope Microsoft Word u oTBeuaTh ciemyromuM TpeOOBaHUSIM:
napameTpsl MoJIeH CTpaHuL] JOJDKHBI OBITh B IpeZesiax: BepxHee u HikHee — 1o 20 MM, mpaBoe — 10 MM, JeBoe —
30 mm, mpudt — Times New Roman , pazmep mpudra — 14, MeKCTpOUHBIH HHTEPBANT — MOJIyTOPHBIH. L[BeT TekcTa
— TosibKO uépHoro 1Bera. Hymepauus crpanun B pedepare A0KHA OBITh CKBO3HON, HAUMHAS C TPETHEH CTPAHHUIIBL.
Howmep npocrasnsercst apabckumu 1udpaMu BBEpXyY KakKJ0W CTPaHUIIBI CIIPaBa.

[Ipu n3noxxeHnn Marepuana HeOOXOAUMO MPHUIACPKUBATHCS IPUHSATOTO IJIaHa.

buGnuorpaduueckuii cucok cocTaBigeTcss Ha OCHOBE HCTOYHMKOB, KOTOpBIE OBUTM IPOCMOTPEHBI U

W3y4YeHBl CTYJCHTOM IpH HamucaHuu pedepara. JlaHHBIA CIUCOK OTPaKaeT CaMOCTOSTEIBHYIO TBOPUYECKYIO
paboTy cTyzneHTa, YTO MO3BOJIAET CYJUTh O CTEIIEHH €ro MOJArOTOBKU M yIIIyOJeHWH B BEIOPaHHYIO TeMaTHKy. Bes
WCTIOJIb30BaHHAS JIUTEPATypa pa3MenaeTcsi B CIEYIONIeM Nopsiike: yueOHas JuTeparypa B a(aBUTHOM TOPSIKE,
3aTeM CpeCTBa MEPHOANYECKON MmeyaTy B aihaBUTHOM MOPSAKE; ICTOYHUKH U3 ceTH VHTepHEeT.
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TeMbl, pexoMeHayeMble /sl HAMCAHUS T0K1a10B, pedepaTos (IK-1 ,ITK-2)

1. HckyccTBeHHBIE aMa3bl.
2. 2Kene3o-HUKEIEBbIE METCOPHUTHI.
3. I'maporepMalibHBII METO BhIpAIIMBAHUS MOHOKPUCTAILIIOB.
4, Cutaiusl.
S. JKunkue Kkpucrauibl.
6. Hcropust OTKpBITUS PEHTTEHOBCKUX JIYUEH.
7. TBeproTensHbIC Ta3epsl (pyouH).
8. F-nieHTpHI B KpHcTasIax.
9. Merton Yoxpanbckoro.
10. I'paden.
11.  Teepmorensbusie gazepsl (Nd-YAG).
12. [MonumopdubIe MOTM(BUKAITIN TUOKCHUIA KPEMHHS.
13. [TomumopdubIe MOIM(UKAITUN BOIASHOTO JIHAA.
14. OnoBsiHHAasg yyMma.
15. ®azpl [unTIs.
16. MOHOKpPHUCTAITBI METAILJIOB.
17. 30HHAas IJIaBKa.
18. CBepXxBBICOKHE JAaBJICHUS KaK CPEACTBO MOTyYEHUSI HOBBIX MOAU(HUKAIIUI BEIIECTB.
19. KBazukpucraiisl.
20. CBepXIpoBOASIINE OKCUAHBIE KEPAMUKH.
OueHOYHbIN JHCT 3alMTh peepaToB (JOKIAI0B)
HaumenoBanue BroisiBiIeHHBIE KOJIM4eCTBO
nmorKasarteJis HEJO0CTATKH U 0aJ171I0B
3aMeYaHudA
1. KAYECTBO UCCJIIEJOBATEJILCKOU PABOTBI (PE®GEPATA, DKOHOMUWYECKOI'O OB30PA)
2. FpaMOTHOCTL H3JI0KCHUA u Ka4y€CTBO 1
odopmieHns paboTHI
3. CaMOCTOSTEILHOCTG  BEITIOJHEHHS pa60TBI, 2
rryOuHa TpopabOTKH MaTephaia, HUCIONb30BaHHE
PEKOMEHI0BAHHON U CIIPaBOYHOM JINTEPATYPHI
4. O60CHOBAaHHOCTb U JI0Ka3aTEIbHOCTh BHIBOJIOB 1
OO611as oreHKa 3a BeinogHeHue NP 4
II. KAYUECTBO JOKJIAIA
1. CooTBeTcTBHE conep KaHUs JTIOKJ1aa 1
COJIEPKAHUIO PabOTHI
2. Briienenne 0CHOBHOHM MBICIIH pabOTHI 1
3. KauecTBO M31I0’KeHHS MaTepHaa 1
OO011as o1eHKa 3a JOKIa 3
III. OTBETHI HA JTIOTTOJIHUTEJIbHBIE BOITPOCHI ITO COJJEPXKAHWIO PABOThI
Bomnpoc 1 1
Bompoc 2 1
Bompoc 3 1
OO6mas O1IeHKa 32 OTBETHI HA BOIPOCHI 3

NTOI'OBAS OIIEHKA 3A 3AHIUTY 10




Templ 11 noaroroBku npesentamuii (IK-1, ITK-2)

TeMbl 1)1 MOATOTOBKU r[pe3eHTaum7I BI)I6I/IpaIOTC$I n3 CIIMCKa TEM JJIs1 pe(bepaTOB n JOKJIag0B (CM

KpI/ITepI/II/I OIICHUBAHUA CTYJACHTA 3ad INOATOTOBKY MPC3CHTAIIUN

. BBIILIE).

Kpurep 4 3 2 1
Uu/0aJ11bI (Tpedyer
J10padoTKH)
Yertko Coopmymup Coopmymmpo He
copmynpoBaHa OBaHAa IeJb W TeMa | BaHa [eJb W TeMa | copMyIHpoBaHa
o eTb ¥ PaCKpBITa TeMa | HCCIICTOBAHMSI. HCCIIEOBAHMSI. menmp ¥ TeMa
= HCCIIeIOBaHMUSI. B | Yactuuno wu3znoxkena | CoaepikaHue HCCIIEA0BAHMS.
g = Kpatkoil ¢opme naHa | uHGOpPMAIMS [0 TEME | MOIHOCTHIO He | IIpoGrnema HE
5% Er nonHasg WHGOpPMaUuUs | UCCIEAOBAaHMSA U JaH | PACKPHITO. peleHa.
§ = o TeMe | OTBET Ha | Madopmanus mo Teme
g HCCIIEIOBaHNsI W JaH | MpOOJIEMHBIH BONPOC. | MCCIEIOBAHHS
B OTBET Ha | Jlanel cchUIKM  Ha | HerouHa. [IpoGnema o
NpOOJIEeMHBIH BOIPOC. | HCIIONB3yeMbIe KOoHIla He pemreHa. He
JlaHbl  CCBUIKM  Ha | pecypchl. JaHel ~ CCBUIKM  Ha
UCIIONB3yEMBIe HCTIONb3YyEeMBIE
peCypeHL. peCypehL.
Cobmomaer Cobmronaer He He
Cs eAMHBIH CTHJb | CI EOMHBIH CTHIIb | cOONMIOfaeTcs eAMHBIH | coOmomaeTcst
£ odopmienus. Cnaiapl | ohopMIIeHHS. CTHJIb  O(QOPMJICHUS. | CTHIb
= npocThl B noHnManuy. | Crmaiinel mpoctsl B | Chaiimel  1pocTel B | odOpMIICHHS.
t:s( cE B MPE3EHTAlUU | IOHUMaHHH. noHnMannu. D¢ ¢extsr | Craliapl mpocTh
§ HNPUCYTCTBYIOT Hcnone3yrorest " ¢don HE | B TOHMMaHHH.
2 ABTOPCKUE HAXOJIKU. HEKOTOpBIE 3(PQEKTHI | UCTIOMB3YETCS. O dextsr n Gon
= u om. mogo0panbl  6e3
yuéra ymoOcTBa
BOCHPHSTHSL.
ABTOpD ABTOp ABTOp HE IIpencr
o XOpOIIO BJaJieeT | BIIAJICET MaTepuajoM | MoKasai ABIICHBI
= MaTepraioM IO TeMe | MO TeMe | KOMIETEHTHOCTH B | MCKa)XCHHBIE
2 HCCIIe/IOBaHMSI. WCCIIEIOBaHMs, HO HE | MPEACTAaBICHUU JTaHHbIE
E E Hcrone3yer HaydHyIO | CMOT 3aHMHTEPECOBATh | MPE3CHTAIUH.
2 s TEePMHHOJIOTHIO. AyAUTOPHIO. Hcnionp30BaHHEIE
é 5 Obnamaer HaBeiIkamMu | HemoctaTtouHo (akTel HE BBI3BIBAIOT
g 0paTopcKoro IUTHPYETCS JIOBEPHS.
= uckyccra. IlomHo u | jmTeparypa. HenocraTouno
TOYHO  LUTHUPYETCS LUTHPYETCS
HCIIOJIb30BaHHAs JUTeparTypa.
JuTeparypa

OI_IeHI/IBaHI/Ie CTYACHTAa B XOA€ TCKYLICTO KOHTPOJA YCICBACMOCTH OCYHICCTBIIICTCA HCXOAA U3

BBITIOJTHCHHS BCEX BUJIOB CaMOCTOSTCIBLHOM pa6OTBI.

lkana cooTBeTCTBUS NATHOAILHOI CUCTEMBbI OLIEHMBAHUSA € KOJIMYECTBOM HAOPAHHBIX
02aJI10B M0 UTOraM TeKYIIero KOHTPOJIS ycneBaeMOCTH

Bun pabotsr

c oOmen

OLICHKOH

Komnuecro 6aJ'IJ'IOB, COOTHECCHHBIX

10

BBITIOJTHEHHBIX paloT:
0-4 — «HEeYIOBIIETBOPUTEIHHOY;
5-12 — «ynOBIETBOPUTEIBLHOY;
13-20 — «xopormoy;
21-25 — «OTIAMYHOY.

BCEM

BUJIaM

3aHATUAX

Pabota Ha ceMuHapcKux

(ycTHBIE

y4acTHE B OIIpPOCe, AUATIOTE)

OTBETEHI,

0-11
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IToaroroBka JOKJIaI0B 0-10

(pedeparon)
IToaroroska u 04

MMpEACTABIICHUEC IIPE3CHTALTUN

Hroro Tekymuit KOHTPOJIb 0-25

ITepeyenn Bonpocos st moAroToBku k 3auérty (IK-1, IK-2)

1. Ilpeamer u 3amaun kpuctaoxuMuu. OCHOBHBIE aceKThl KpUCTauIoXuMuu. Mcropuueckue cBeneHus. 3agau,
pelaeMble KpUCTAUIOXUMHUEH.

2. MHOroo0pasne KpHCTaIUINYECKUX CTPYKTYpP. OCHOBHBIE CBOMCTBA KPHCTAJUTMYECKOTO BEIIECTRA.

3. Kpucrannnyeckoe BemecTBo u ero crpoenre. CBOHCTBa KPUCTAUIMYECKUX BEIIECTB.

4. Crpoenne KpucTajuInyeckoi pemérku. dusndeckne cBOHCTBa MHHEPAJOB, KaK OTPaKEHUE WX BHYTPEHHETO
CTPOCHHUSL.

5. O0Opa3oBaHHe U POCT KPUCTAIIIOB. MeXxaHu3Mbl pocTa KpucTawioB. CTpyKTypHBIE 1e(eKThl B KpUCTAIaX.

6. dakTopel, BIMAIOINIME HAa BHENIHWH OONMK KpUCTaUIOB. Mopdosornieckue OCOOCHHOCTH peallbHBIX
KpPHUCTAJJIOB.

7. O0Opa3oBaHHE M POCT KPUCTAIIIOB. MexaHu3Mbl pocTa KpucTawioB. CTpyKTypHBIE 1e(eKThl B KpUCTAIIaX.

8. OcHOBHOI1 3aK0H KpUCTaLIOrpadun — 3aKOH KpUcTaiorpaduueckux npenenos dempopopa.

9. OOpazoBaHHe M POCT KPUCTAIIIOB. MexaHu3MBbl pocTa KpuctawioB. CTpyKTypHBIE 1e(EeKThl B KpUCTAIIAX.

10. CummeTpus kpuctamioB. [loHsTHE 0 CUMMETPHUH. DIEMEHTHl CHMMETPUU.

11. Bugsl cummerpuu. Knmaccupukanus KpuUCTAIDIOB MO BHAY CHMMETPHH (TUIOCKOCTh CHMMETPHH, IEHTP
CUMMETPHUH, OCH CHMMETPUHU, UHBEPCUOHHBIE OCH CUMMETPHH).

12. Ocu cuMMeTpun, THBEPCUOHHBIE OCH CHMMETPHH.

13. CnoxxeHue 371€MEHTOB CUMMETPUU. BUbl cHMMETpHUH.

14. Teopust MIOTHEWIIMX IIAPOBBIX YMAKOBOK. | ekcaroHanbHas W KyOudecKkas MIOTHEWIIHE IapoBble YIAKOBKH.
TuIBI MyCTOT B IIAPOBBIX YIAKOBKaX. MHOIOCIOWHBIE YITAKOBKHU.

15. 3akoH 1eNBIX YMCeNl W aHAJUTUYECKUE METOJbl ONUCAHMS KPUCTAUIMYECKUX MHOTOTPAaHHHMKOB. Y CTaHOBKA
KpHUCTaJIJIOB.

16. CrpykrypHas kpuctamiorpadus. OCHOBBI YYeHHSI O CTPYKType KpucTamioB. [IpocTpaHcTBeHHas peleTka.
Kpucrannuueckas pemierka, nousarue. Kpucrammmdyecknii MHOTOTpaHHHK U PeLIeTKa KpucTaia.

17. Cummerpus pemeTku. I'onosapudeckue Toueunsie rpynmnsl. Kpucramiorpadguieckne KOOpAMHATHBIE CUCTEMBI.
DneMeHTapHas s9eiKa.

18. OTKpBITBIE 3JIEMEHTHl CHMMETPHH KPUCTAUIMYECKUX CTPYKTYP U UX 0003HAUCHHUS.

19. Crpykrypnas kpucramwiorpadus. Tumsl pemerok (siueek) bpase. Ctpykrypsl bpase. MctunHas u ciryuaiinas
CUMMeTpHS perieTku. [IpuMepsl CTpyKTYp ¢ perieTkaMu pa3Horo TUIIa.

20. CoueraHusi OTKPBITBIX M 3aKPBITBIX JJIEMEHTOB CHMMETPHH MEXAy COO0OH W ¢ TNepHeHAMKYISPHBIMH
TPaHCIISLUSIMU.

21. Knaccudukanus BuaoB cuMMeTpun. CUHIOHUY HU3IIel kareropun. OnrucaHue KPUCTALTHUYECKUX CTPYKTYD Ha
OCHOBE MPOCTPAHCTBEHHBIX TPYII M CTPYKTYPHBIX KIacCOB (MIPUMEPHI CTPYKTYp HHU3IIECH KaTEerOpuu).

22. Knaccudukanus BuoB cuMmMeTpun. CHHIOHUH cpeHer kaTteropun. OnrcaHne KpUCTaJUIMYECKUX CTPYKTYp Ha
OCHOBE IPOCTPAHCTBEHHBIX IPYII U CTPYKTYPHBIX KJIACCOB (IIPUMEPHI CTPYKTYP CpPelHEH KaTerOpHH).

23. Knaccudukanus BusoB cumMmMeTpun. CHHTOHHH BBICIIEH kateropuu. ONMucanne KpUCTANTUIECKUX CTPYKTYp Ha
OCHOBE POCTPAHCTBEHHBIX IPYIIT H CTPYKTYPHBIX KJIACCOB (IIPUMEPHI CTPYKTYP BBICIIEH KaTErOpun).

24. KoopnuHaunonHsle uncina. [IpuHiun mioTHeimel ynakoBKM aTOMOB U HOHOB.

25. Nzomopdusm. Tunsl uzomopdusma. [Tonumopdusm.

26. KooparHaIMOHHBINA TTOTU3/IP U KOOPAWHAIIMOHHOE YHCiI0. MeTo n300paeHns CTPYKTYPHBIX THUIIOB C
MTOMOIIbI0 MHOTOI'PaHHHKOB.

27. llonusaprudeckoe n300pakeHne KPUCTANTMIECKUX CTPYKTyp (Meton [lonunra-benosa).

28 CTpykTypHBIH THI. M30CTPYKTYpHOCTD, aHTUU30CTPYKTYPHOCTD, H30TUITHOCTH, TOMEOTHUITHOCTh. CTPYKTYpPHBII
KJ1acc.

29. PeHTreHOCTPpYKTYpHBIHA aHaJIN3 — KaK OCHOBHOM 3KCIIEpUMEHTAIIBHBIN METOJ B KPUCTAJUIOXUMHUHU.

30. DKCepUMEHTATBLHEIC METOABI PCHTTCHOCTPYKTYPHOTO aHAIH3a.
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31. Metonsl HCCNENOBAaHMS BHYTPEHHETO CTPOCHUS KPUCTAIOB. JM(pakIMOHHBIE METOIBI HCCICHOBAHUS
BEIIECTBA.

32. Metoapl HWccleAoBaHUs BHYTPEHHETO CTpOeHHsl KpucTauioB. CreKTpockomuueckue meronsl. OmpeneneHue
ATOMHOH CTPYKTYPBI 10 JaHHBIM AU(PAKINN PEHTTCHOBCKHX JTyUeH.

Ilpakmuueckue 3a0anus

1.Tums pemetok (saeek) bpase. [lepeuncnute ycioBus BRIOOpa MapaljIeTUITUIIEIOB TIOBTOPSIEMOCTH.
2.YKaXXuTe ¥ HA30BUTE TUII IUTOTHEHIIIEH yITaKOBKH ITPOCTHIX BEIIECTB HA PUCYHKE a U 0.

a 6

3. O6peMHOE n300paKeHNe, KAKUX MPOCTHIX BEIIECTB, NPUBEAEHO Ha prucyHKe? ONHIIUTE CTPYKTYPY (THUH sUEHKH,
KOOPAWHAIIMOHHOE YUCIIO0, OCh CHMMETPHH).

4. O6beMHOE H300paKeHNE, KAKKX MPOCTHIX BEIIECTB, MPUBEACHO HA pUCYHKe? ONUIINTE CTPYKTYPY (THII sUCHKH,
KOOPAWHAIIMOHHOE YHCII0, OCU CHMMETPHH).

S

5. O0vemMHOE n300paKeHNe, KAKUX MPOCTHIX BEIIECTB, IPUBEAECHO Ha prucyHKe? ONUIINTE CTPYKTYPY (THUI sUEHKH,
KOOPAWHALIMOHHOE YHCII0, OCh CHMMETPHH).

6. O0BbemMHOE N300paXKeHNe, KAKUX MPOCTHIX BEIIECTB, IPUBEACHO HA pUcyHKe? ONUIINTE CTPYKTYPY (THUI siueiik,
KOOPAWHALMOHHOE YHCIIO, OCh CHMMETPHH).

7. Ctpykrypa kpuctamia. [Togcunraiite Yuciao cTpyKTypHbBIX ((HOpMYISIpHBIX) enuHUIL (Z) B OJHOW dJIEMEHTapPHOM
siueiike Ha pUCYHKe JJis Todek 1, 4.

y___V
8. Ctpykrypa kpuctaia. [logcunTaiite yucio cTpyKTypHBIX (GopMyIsapHBIX) equHu (Z) B OXHOM dJIeMeHTapHOU

siUEHKe Ta PUCYHKE s TOUEK 2, 3.
1

/]

9. Ha pucyHke mnpuBeleHBl cTepeorpadUuecKue MPOCKIUH IJIOCKOCTEH CHMMETPUH KpHUCTAA. YKaKUTe
Pacrnonosxenue miockocTu P Ha puc. a.
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10. Ha pucyHke mUpHBEICHBI CTepeorpauuecKkue MPOSKIUU IUIOCKOCTeH CHMMETPUU KPUCTAIA. YKaKHUTE
Pacmonoxenune miockoctu P Ha puc. 0.

11. Ha pucyHke mnpuBeleHBl cTepeorpapuuecKie MPOSKIUH IIOCKOCTEH CHMMETPUM KpHCTaia. YKaKUTe

Pacnionosxenue miockoctd P Ha puc. B.
B

12. HazoBuTe ocHOBHBIE siueiiku kpuctamioB (bpaBe) u ykaxure, COOTBETCTBEHHO 00O3HAYCHHUSI U TIPUBEIUTE MX
OIIMCaHueE.
13. HazoBuTe HIDKe NMpHBENCHHYIO s4elky kpuctamia (bpaBe), m ykakmre, COOTBETCTBEHHO ee O0O3HaueHHeE,

MIPUBEANTE €€ OIMCAHUE. .
14. HazoBuTe HIDKe NMpHBENCHHYIO sS4elKy kpuctamia (bpaBe), m ykaxkwre, COOTBETCTBEHHO ee O0O3HaueHHeE,

MIPUBEANTE €€ OIMCAHUE. .
15. HazoBuTe HIDKe NMpHBENCHHYIO sUelKy kpucrtamia (bpaBe), m yKkakWre, COOTBETCTBEHHO ee O0O3HaueHHeE,

NI ‘(
B

o0 g®

B TN

MPUBCAUTE €€ OIMMUCAHUC. .
16. VYkaxure Ha3BaHUC HpeHCTaBHeHHOﬁ Ha PpHCYHKC TUIla PCHICTKHU W IMOpPAAOK €€ OCH CHMMCTPUH.

; '_7__.7_/ -
O @
L =

3a4éT nmpoBoAUTCS B YCTHOI (hopme.

Ilokazarenu u KpUTCPpHU OLICHUBAHUSA KOMHCTCHLII/Iﬁ Ha pa3JINYHbIX 3Tallax ux (bOpMI/IpOBaHI/IH, OIIMCaHHUC
IIKaJI OOCHHUBAHUS

YpoBeHb chOpMUPOBAHHOCTH KOMIIETEHIUH
«MMHHMMAJIBHBIA  YpOBeHb | « MMHMMAJIbHBII «Cpennnii «BbIcokuii
He IOCTUTHYT» YPOBEHb) YPOBEHb) YPOBEHb)
Komnereninu HE KoMmnereniu
c(OpMHUPOBaAHBI. Komnerenuun Komnerenn U c(pOpMHUPOBAHEL.
c(hopMHpOBaHBI. WU c(hOPMUPOBAHBI.
3HaHus 3HaHus
OTCYTCTBYIOT, yMEHUSA H CdopmupoBan 3HaHus TBEpJbIC,
HaBBIKH HEe CHOPMHUPOBAHBI. | bI 0A30BBIC CTPYKTYPHI | OOIIUPHBIE, apryMEHTUPOBaHHBIE,
3HAHMI. CHCTEMHBIE. BCECTOPOHHUE.
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YMmenus YMenus YMmenus
(dbparMeHTapHbI U HOCAT | HOCSAT YCIIEIIHO
PeNpOaYKTHUBHBIHI PEeNpOaYKTUBHBIH MPUMEHSIIOTCS K
XapakxTep. XapaxTep, PELICHHIO KaK

JleMOoHCTpUPYET | IPUMEHSIOTCS K TUIOBBIX, TaK U
Csl HU3KUH ypOBEHb PELLICHUIO TUIIOBBIX | HECTAHAAPTHBIX
CaMOCTOATEIBHOCTU 3alaHUMN. TBOPYECKUX 3aJaHUM.
MPaKTUYECKOTO HABBIKA. Hdemonctpu Hdemonctpup

pyercs YETCsl BBICOKUI
JIOCTaTOYHBIN ypOBEHb

YpOBEHb CaMOCTOSITETILHOCTH,
CaMOCTOSITETIBHOCTH | BBICOKAst
YCTOMYMBOTO allalTUBHOCTh
MPaKTUIECKOTO MPaKTUIECKOTO
HaBBIKA. HaBBIKA

OnucaHue KpuTepueB OLICHMBAHUS

OO0yuaromuiics OO6y4aromuiics OO0yu4aromu OO0yuaromuit
JEeMOHCTPHPYET: JEMOHCTPHPYET: Hcst sl IEMOHCTPHUPYET:

- CyLIIECTBCHHBIE - 3HAHUS JEMOHCTPHPYET: - riry0oKue,
poOebl B 3HAHUX TEOPETUUECKOTO -3HaHHE U | BCECTOPOHHUE U
yueOHOTO MaTepHana; MaTepuana; MOHUMaHue apryMEHTHPOBaHHBIC

- IOTYCKAIOTCS - HETIOJIHBIC OCHOBHBIX 3HAHUS
MPUHLUIIHAIBHBIE OLINOKH OTBETHI HA OCHOBHBIE BOIIPOCOB MIPOrPaMMHOT0
MIPU OTBETE HA OCHOBHEBIC BOIIPOCHI, OIINOKH B KOHTPOJIMPYEMOTO | MaTepuania;
BOIIPOCHI OuJieTa, OTBETE, HEIOCTATOYHOE | 0ObeMa - IIOJTHOE
OTCYTCTBYET 3HAaHHE U MIOHUMAaHUE CYIIHOCTH | IMPOrPaMMHOTO MOHUMaHue
MNOHUMaHNE OCHOBHBIX M3JaracMbIX BOIPOCOB; | MaTepuana; CYLIHOCTHU U
MOHSTHI U KaTeropui; - HEYBEpEHHbIE - TBEp/IbIe B3aMMOCBSI3U

- HETIOHUMaHHe Y HETOYHbIE OTBETHI HA | 3HAHUS paccMaTpuBaeMbIX
CYILIHOCTH JIOTIOJIHUTENIBHBIX | JONOJHHUTEJIbHBIE TEOPETUYECKOrO MIPOLIECCOB U
BOIIPOCOB B paMKax 3aJlaHuil | BOIPOCHI, Marepuaia. SIBIICHUH, TOUHOE
ounera; - - 3HAHHUE OCHOBHBIX

- OTCYTCTBHE YMEHHS | HEZOCTaTOYHOE CHOCOOHOCTD MOHATHH B paMKax
BBITTOJTHSATH TPAKTUIECKUE BJIaJICHHE JINTEPATypOH, | YCTaHABIHUBAThH U 00CyX/1aeMbIX
3aJ]aHus, IPElyCMOTPEHHBIE | PEKOMEHIOBAHHON OOBSICHATH CBS3b 3aJJaHnH;
MPOTrpaMMOM AUCLUIIMHBL, | IPOrpamMMOit NPAaKTUKU U -

- OTCYTCTBHE JUCLHUTUINHBL TEOPHH, BBISIBIATE | CHOCOOHOCTD
TOTOBHOCTH (CIIOCOOHOCTH) K - ymeHue 6e3 MIPOTHUBOPEUHS, YCTaHaBIUBAaTh U
JUCKYCCHW M HA3KYIO rpyObIX OMUOOK MPOOJIEMBI U OOBSCHSTH CBSI3b
CTEIIeHb KOHTAKTHOCTH. pelarh NpakTHYECKHe | TeHACHLUH MPAaKTUKU U TEOPHUH;

3aJlaHusl, KOTOPBIE Pa3BUTHS; - JJOTHYECKH

CJIETYET BBITTOJIHUTb. - nocie[0BaTeNbHbIE,
NpaBUIbHBIE U coJiepXKaTeNbHBIE,
KOHKpETHEIE, 03 KOHKpPETHBIE U
rpyObIX OMHUOOK, HCYEPIBIBAIOIINE

OTBETHI HA
MIOCTaBJICHHBIE
BOTIPOCHI;

- YMEHHe
pemars
MPaKTHYECKHe
3aJlaHusl, KOTOpBIE
ciexyer
BBITIOJTHUTS;

- BJIaJICHUE
OCHOBHOM
JIUTEPATypOH,

OTBETHI HA BCE
3agadus Ouiera, a
TaKkKe
JOITIOJIHUTCIIBHBIC
BOTIPOCHI
9K3aMEHaTOpa;

- YMEHUE
peraTh
MPAaKTHIECKHE
3a/1aHHus;

- cBOOOIHOE
HCIIOIb30BaHUE B
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PEKOMEHJOBaHHOM
MPpOrpaMmoit
JUCITUILTUHBL;

- HaJIM4uue
COOCTBEHHOM
000CHOBaHHOM
MTO3UIINH T10
00Ccy)IaeMbIM
BOTIPOCAM.

Bo3moxkHBI
HE3HAYHUTEIIHHBIC
OTOBOPKH U
HETOYHOCTH B
PacKpBITHH
OT/IEIBHBIX
MOJIOKEHU N
BOIIPOCOB OmIIeTa,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBCTax Ha

OTBCTax Ha BOIIPOCHI

MaTepualioB
PEKOMEHOBAHHOM
OCHOBHOH M
JIOTIOTHUTEIIFHOM
JIUTEPATYPBL

Onenka
«HEYJT0BJETBOPUTETIHHOY

Onenka
«Y/IOBJIETBOPUTEIbHHO)

Onenka
«XOpOIIOo

Onenka
«OTJIMYHO»
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ocouaprwpE

10.

11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

217.
28.

29.
30.

31.
32.
33.

34.
35.
36.

37.
38.

Bomnpocsl AJ1s1 TOATOTOBKH K 3a4€Ty 10 AUCHMILIUHE «KpucTanjioxumus»

[TonsTue o kpucTamie, KpuctayindeckoM BemectBe OCHOBHBIE CBOMCTBA KpUCTALIA.

Kpucrann u xpucramindyeckoe BEIIECTBO.

[TonsTHE 0 KpHUCTATIOTpadHH.

PacmpocTpaHeHHOCTS KPHCTAININYECKOTO BEIIECTBA.

Kpucrannusanus. [Ipon3BoacTBO MOHOKPHUCTANIIOB.

3aKOH IOCTOSHCTBA ABYI'PAHHBIX YIJIOB B KpHucTamiax. llepBele paboTbhl, MOCBALICHHBIE H3YYEHUIO
BHeIHEH Gopmbl KpucTauIoB. MeTo bl H3MEpEHHs KPUCTAILIOB.

3aKoH MOCTOSHCTBA ABYTPaHHbBIX YIJIOB B KpHcTamiax. MeToasl BEIUMCIEHUS KpUCTAIUIOB. OTKIIOHEHHS OT
3aKOHA MOCTOSIHCTBA YTJIOB.

Cummerpus kpuctawioB. [loHatme o cummerpun. OneMeHTHl cuMMeTpuH. CIOXEHHE 3JIEMEHTOB
cumMmeTpun. Busel cummeTpun.

CummMmetpus kpucTtajuioB. CxeMa BeIBoJa 32 BUJ0B cuMMeTpuu. CrcTeMaTHKa BUOB CUMMETPHH.

@opMBI KPUCTAIUTMYECKUX MHOTOTpaHHHUKOB. [loHsATHE mpocToit ¢opmel. Ilpocteie ¢dopmMbl HH3MIUX
CHHTOHMH.

DopMBbl  KPUCTATMYECKMX MHOTOIpaHHHUKOB. [IpocThie ¢opmel cpeanux cuHronuii. [Ipocteie dhopmbl
KyOM4YeCKON CHHTOHUH.

@DOopMBbI KPUCTAINYECKUX MHOTOIPaHHUKOB. Bo3MoOKHbIE rpaHu. JIBOMHUKY U 3aKOHOMEPHBIE CPOCTKHU.
3aKoH IeNBIX YHCEN U aHAIUTUYECKHE METOMAbI OMUCAHUS KPUCTAIUIMYECKUX MHOTOIpaHHUKOB. OTKpbITHE
3aKOHa LENIBIX Yhcel B Kpuctamwiorpaduu. Kpucrannorpadudeckue CHUMBOIEI.

MatemaTHyeckoe ONpeneIeHre CUMBOJIOB IPaHU. Y CTAHOBKA KPHUCTAJIIOB.

[TonsiTue kpuctammuyeckoil pemetku. Kpuctaminyeckuii MHOTOIpaHHUK U pelIeTKa KpUCcTallia.
Kpucramnuueckas pemerka. Tpancnsuud. Ilnockue ceTky pemeTku.

Kpucrannuueckas penietka. 14 pemerok bpasa. [loHATHE 0 KPUCTATIIOXUMUYECKOM aHAIIU3E.

Kpatkue cBenenus o Teopun cTpykTypsl KpuctamuioB E. C. @enopoBa. PenopoBCKHe TPyl CHMMETPUH.
OKcrepuMeHTaIbHasl IPOBEPKa T€OMETPHUECKOI TEOPUH KPUCTAIIOB. PEHTI€HOCTPYKTYPHBIN aHAIN3.
[lepBrie onpeneneHns aTOMHBIX CTPYKTYpP KPUCTAJIOB IPY TIOMOIIY PEHTI€HOBCKUX JTy4ei.

Kpucrann kak qudpakiuonsas pemerka. MeToanka onpeaeseHns apaMeTpoB U THIIA PEIETKH.
MeTtoauka omnpeneneHrds MPOCTPAaHCTBEHHBIX Tpymn cumMmeTpuu. OmnpeneieHre MOJOXEHHs aTOMOB B
KPHUCTAJUIMYECKON PELIETKE.

I'apMoHHYECKMIT METOI PEHTT€HOCTPYKTYPHOTO aHAIH3a.

Pe3ynbratrel mepBeIX pEHTTEHOCTPYKTYPHBIX HCCIEN0BaHUM KPUCTAIIIOB.

Tpu mpocTeiiine KpUCTAITNYECKUE CTPYKTYPBI YHCTBIX METaJIIOB.

Uucno aTOMOB, NPUXOAALIMXCA HAa OJHY SA4YEHKY CTPYKTyphl. UMCIIO NpaBWIBHBIX CHCTEM TOYEK B
CTPYKTYpE.

CTpyKTypa KpHucTallia ¥ CTpyKTypHBIN Tuil. CTpyKTypa aiMasa u rpadura.

[Ipocreitmue cTpykTypel coenuHeHuid tuma AX. KoopauHalMOHHOE YHCIO M KOOPAWHAIIMOHHBIN
MHororpassuk. IIpocreiimme crpykrypsl Tuna AX, u AxX.

Knaccudukamms cTpykTyp 1o KOOpAUHAIWOHHBIM unciaM. CTpyKTypsI ¢ TapaMeTpaMu B 0e3 TapaMeTpoB.
Breruncnennst MeXaTOMHBIX PACCTOSIHMM W BAJIGHTHBIX VYIJIOB B CTPyKTypax. CTpyKTypa KpHCTaia,
KpUCTAJUIMUECKas pelIeTKa U MpaBUiIbHasA cucTeMa ToueK. OCHOBHBIE BBIBOJIBI, CJICIaHHBIE HA OCHOBAHUHU
MIEPBBIX ONPEEIEHUIN CTPYKTYp KPUCTAIUIOB.

@DaxTOpPHI, OMPEENIIONNE CTPYKTYPY KPUCTAIIOB. Y CTAHOBJICHHUE PA3JIMYHBIX TUIIOB XMMUYECKOW CBA3H.
I'ereponecmuueckne U roMoJIECMUYECKHUE CTPYKTYPBHI.

Od¢extuBHble pagumycsl MOHOB. OmnpelesieHHe HMOHHBIX W aTOMHBIX panuycoB. HoHHBIE panuycel
XUMHYECKUX IE€MEHTOB.

MeTtoa n300paXxeHus KPUCTAIUITMYECKUX CTPYKTYP IIapaMH pa3HbIX pa3MepoB.

I'eomeTpuyeckue npenensl yCTOWIMBOCTH CTPYKTYP € Pa3INYHBIMU KOOPIUHAIIMOHHBIMU YHCIIAMH.
[Nongpuzanuss HOHOB. 3aBUCUMOCTH pa3MEpOB aTOMOB M HOHOB OT KOOPJIWHAIIMOHHBIX YHCEI.
CTpYyKTypHBIH THUI IEPOBCKUTA.

CrnoucTele CTPYKTYyphl. BiusHue nonspru3annuy Ha CTpYKTYpy KpUCTAJIJIOB.

DaKTopsl, ONpEACIIOIINE CTPYKTYPY KpUCTALIOB (TIpaBuiio [ onpAmMuaTa).
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Teopusi MIIOTHEWIIMX IIAPOBBIX YIIAKOBOK. I|ekcaroHanmpbHas W KyOWMYecKas TUIOTHEHINHE IIapoBBIS
YHakoBKHU. THITH ITyCTOT B MIAPOBBIX YIAKOBKaX.

MHorocnoiinsie ynakoBku. Crioco0bl 0003HaUeHUsI INIOTHEHIINX MIAPOBBIX YIIAKOBOK.

[IpenBaputenpHble 3aMe4aHusi O CHMMETPHH IIaPOBBIX YIakoBOK. KyOudeckas TUIOTHEWINAsi IiapoBast
YIaKOBKa.

®enopoBCKHE TPYIIBI CHMMETPUM TEKCAarOHANBHBIX IMAPOBHIX YIAKOBOK. JJEMEHTH CHMMETPHHU
IJIOTHEUIIIMX IMIAPOBBIX YITaKOBOK.

[IpaBunbHBIE CHCTEMBI TOYEK B TUIOTHEUIINX MIAPOBBIX YITAKOBKAaX. 3HAYEHHE TEOPUH IIAPOBHIX YIAKOBOK
JUTSL KPUCTAIIOXIMHH.

MeTto/ U300paKeHHUS CTPYKTYPHBIX THIIOB C TOMOINBIO MHOTOIPaHHUKOB. CTPYKTYpHI U3 TETPA3pOB H
OKTa’ApoB. CTPYKTYPHI CO CIOXKHBIMU KOOPIUHAITMOHHBIMUA MHOTOTPaHHUKAMHU.

Tunel XUMHYECKUX CBA3eH B KpucTaiuax. lleproaudeckas cucreMa XHMHYECKUX DJIEMEHTOB U CTPOCHHE
aToMoB. VloHHas CBs3b.

OneMeHTapHbIE NPEJCTABICHUS O KOBAJEHTHOH CBsI3u. DuU3MuUecKHe OCHOBHI KOBAJIEHTHOM CBS3H.
KoBasneHnTHas CBS3b B MOJIEKyJIaX U KPUCTAJIIAX.

Merannnueckast cBsizb. OcTaTouHas CBsI3b. [[pOMexXyTOUHBIE TUIIBI CBSI3U.

Uzomopduzm u monmumopdusm. McTopus OTKPBITHSL.

JopentreHoBckue paboThl 1o m3oMopdu3my. JlopeHTreHoBcKHE paboThI IO TOTUMOPHU3MY.

[lepBBIe peHTI€HOCTPYKTYPHBIE HCCIIETOBAHMS N30MOP(HBIX BEIIECTB.

CtpykTypHas KiacCH(pUKaIHsI TUIIOB TTOJIUMOPPHU3MA.

VYcnosus, HeoOXoaumble i mposiBieHuss wuzomopdusma. Ilpemen wuzomopdHON 3amMecTHMOCTH.
Mopdotporus n nomuMopdusm.

BnusiHue U30TOMHOTO cOCTaBa Ha KPUCTATNYECKYIO CTPYKTYPY.

N30BayieHTHBIN U TeTEPOBAICHTHBIA U30MOP(U3M.

Nzomop¢usm ¢ 3anoTHeHHEM IPOCTPAHCTBA.

TBepnbie pacTBopsI BTOpOro poaa. CTpyKTypa BHEAPESHUSL.

TBepabie pacTBOPhI BEIYMTAHUS. J[e()eKTHBIC CTPYKTYPHI.

CTpYKTYpBI € APOOHBIM KOJIMYECTBOM aTOMOB B DJIEMEHTAPHOM sSTUeHKe.

BryTpennue TBepabie pacTBOPBL. ABTON30MOP(HBIC BEIIECTBA.

Knaccugukanus cTpyKTypHBIX THUIOB. ['pyIIbl CTPYKTYPHBIX THUIIOB C HEUTPAJIBHBIMU M 3PS KCHHBIMH
CTPYKTYPHBIMU MOTHBaMH. [ paHUIIBI IPUMEHUMOCTH MPUHATON K1acCU(UKALIUN CTPYKTYPHBIX THIIOB.
MeTton n300paXkeHus CTPYKTYPHBIX THITOB hopMmynamu. CTPYKTypHBIE XUMHYECKUE (POPMYITHIL.
3aBUCUMOCTh (PH3UKO-XMMHUYECKUX CBOMCTB TBEPHBIX BEIIECTB OT CTPOCHHS KPUCTAILIOB.

3aBUCUMOCTh (DPU3UKO-XUMHUYECKHX CBONCTB TBEPJIBIX BEIICCTB OT TUIA XUMUYECKOH CBSI3M B KpUCTAJLIAX.
OnekTpuyeckue cBoiicTBa. ONTHUYECKUE CBOMCTBA.

KoskocTs meTainoB. CialiHOCTb.

KoadpuimeHTs MEXaHHUECKOTO CKATHS  TEPMUYECKOTO PACIIUPEHHUSL.

TBeprocTh 1 TeMIeparypa IuIaBIeHHs.

Brusiaue BogopoHOM CBSA3M Ha PU3UKO-XMMHUYECKUE CBOMCTBA BEIIIECTB.

OddexT sxpaHupoBaHus HOHOB. PacTBOPUMOCTD.

Kpucraminoxumuyeckue 3aKOHOMEPHOCTH B TepHOAMuYecKkoil cucteme aiemeHtoB /. M. Menpeneesa.
Kpucrannuueckue cTpyKTypbl HICTUHHBIX METAJIOB.

Oco0eHHOCTH CTPYKTYPHBIX THITOB Y-Mn, Hg u Zn. Kpucrammmdyeckue CTpyKTypbl SJIEMEHTOB b-TTOATPYIIL.
Oco6ennocts memenToB [11-b 1 [V-b moarpymm, MerIuUX THITMYHBIE CTPYKTYPhl METAIIIOB.
Pacnpenenennie  sJaeMEHTOB MO  MOATPYMNIAaM  MEPUOAMYECKOM  CHUCTEMbl Ha  OCHOBaHUU
KPUCTAIUIOXUMHYECKUX JaHHBIX. O KIACCUPUKAIIUN XUMHUYECKUX COSTMHEHUM.

Knaccudukanus 1BoiHbIX (OMHAPHBIX) U 00JIEe CIOKHBIX XUMHUUECKUX COCIUHEHHI.
Kpucramioxummuyeckas cuicTeMaTHKa XUMHUYECKUX COeTUHEHHI.

Kpucrannoxumust HeOpraHuueCKUX COeTMHEHUM.

O knaccudukauu OMHAPHBIX COSTUHEHUH.

Tpoiiabie 1 Ooee cIoKHBIE HEOPTAHUIECKIE COSTNHEHMSL.

CrpyKkTypHasi CHCTEMaTHKa KJ1acca CyiIb(aTos.

[IpaBuna [lonuHra s CTPYKTYp HOHHBIX KPUCTAJLIOB.

OC00EHHOCTH CTPYKTYP C IPEUMYIIECTBEHHO KOBAICHTHBIM THIIOM CBSI3H.

Kpucramioxumus cuivkaTos.

Kpucramioxumust 60patos.

Kpucraminoxumus opraHIYecKuX COSTUHEHUN U X aHaJIOTOB.
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KoBanenTtHeie u Ban-nep-BaanbCoBbl «pajuychl» HEMETAUNIMUECKUX 3JIEMEHTOB.

[IpenBaputensHble 3aMeYaHUS O MOJIEKYJSIPHBIX CTpyKTypax. ®opMbl mpocTedmmux MOJEKyl W

KOMILIEKCHBIX HOHOB.
Banentreie yriel. Knaccudukamus MOIeKyJISIpHBIX CTPYKTYP.

[IpumeHeHne TPUHIMIIOB TUTOTHEHWIIIEH YIIAKOBKU K MOJIEKYJISIPHBIM KPHCTAIIJIaM.
Kpucraminoxumus yrieBogopoaoB.

Kpucramnoxumus (yHKITHOHATBHO 3aMEIIEHHBIX OPraHUYESCKUX COCMHEHUM.

Honnble CTPYKTYpPHI COeAMHEHHUH 3J1eMEHTOB-OpPTaHOTEHOB.

Kpucramioxumus clioXHBIX XUMHYECKUX coequHeHniH. CTpoeHHe KPUCTAIIOTHIIPATOB.
CrtpoeHue KOMITIEKCHBIX COETMHEHHM.

CrpoeHue MeTamIo0praHuuecKUX COeAMHEHUH.

KrnaTpartasie u npyrue cioXHbIe XUMHUYECKHE COSTUHEHNS.
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Tunossble 3a1aHus I NPAKTHYECCKHUX (CEMUHAPCKMX) 3aHATHI

Tema 1. IlonsTHe 0 cuMMeTpuH. 3aKpbITbIE 3JE€MEHTHI CHMMETPUH W CHMMETpHYECKHe
npeoodpazoBaHHUM.

[JTAH:

[lonsTne o cuMMeTpun. ODIEMEHTHl CHMMETPUH W CHMMETPHYECKHEe MpeoOpa3oBaHMs. JIEMEHTHI
MaTteMaTudeckor Teopuu rpymm. lluknudeckue rpynmsl. [IpocTeiimye rpynmsl caMOCOBMEIICHHM 3aKphIThIC
orepalyii CHMMETPHH M MX OIKMCAHUE C MOMOIIBID MaTpPUI] IPeoOpa3oBaHMs KOOPIUHAT DIEMEHThI CUMMETPUN
KaK IMKIAYeCKHe Tpynmnbl. B3amMopelcTBhe omepandii W JJIEMEHTOB CHMMETpHH. Tabimuia yMHOKEHHS —
B3aMIMOCBSI3b MEX/IY OINEPalrsIMi CHMMETPHH B TPYTIIIE.

Tema 2. ToueuHble rpyNbl CHMMETPHU M HX MeKIYHAPOAHAS CHMBOJIMKA, U cuMBoJinka [llenduauca

[UIAH:

Todeuynble TPyNIbl CUMMETPUH U UX MEXAyHApOAHAsh CUMBOJMKA, u cuMBoimka Illendmuca. Cucremsr
SKBUBAJICHTHBIX NO3ULMI. EnvHuYHbIe U NOJspHbIEe Hanpasienus. [IpencraBienue rpynnsl. CemeiicTBa TOUCUHBIX
TpyII HU3LIEH, CpeiHeit U Bhiciuel kareropuii. [lonstre o mpocroii popme.

Tema 3. Kpucraniorpadpuueckue TouedHble rpynnbl.

[UIAH:
CuHronuu u Kateropuu. 32 KpucramwiorpaguuecKie TouedHble rpynnsl. KoopanHaTHeIe CHCTEMBI KPUCTAIIIOB.

Tema 4. OTKprTbIe onepanuu CMMMETPHUU, 3JIEMECHTBI CHUMMETPUHA

IJTAH:

OTKpBITBIE ONEPALIUK CHMMETPHUH, IEMEHTHl CUMMETPHUH U UX B3auMoaencTBue. TpaHcsuuu [ BymepHbIe U
TpexMepHble Trpynmnbl TpaHcusuuid. Pemerkn bpase. IlpoctpancTBeHHbIE Tpymmbel. KpaTHOCTP M CHMMETpHs
9KBHUBAJICHTHBIX MO3UIMHA. IHIEKCHI y3710B, psIIOB, CETOK.

Pemerka u ctpykrypa. Uncino GpopMyabHBIX eIMHHL B siueiike. PeHTrenorpaduyeckas mioTHOCTb.

Tema 5. MeToasb! uccjieA0BaHUS KPHCTANINYECKOH CTPYKTYPHI BellecTBa. OCHOBBI PEHTT€HOCTPYKTYPHOTO
aHaIu3a.

[JIAH:
Hudpaxuus peHTreHoBckux dyueld. Ycnosus Jlays. YpaBHenue Bynbda-bparra. Metoas!l peHtrenorpaduu: MeTo
Jlay»s, meTon BpalieHus, MeToA nopouika. Pearrenoda3oBeiii aHanms.

Tema 6. TUNbI XUMHYECKHX CBA3EH B KpHcTa/LIax. Teopus IVIOTHEHIIMX yIAaKOBOK

IJTIAH:
OddexTrBHBIE pagMychl aTOMOB M HOHOB (HMOHHBIC, KOBaJCHTHBbIC, MeTauIM4yeckue, Ban-aep-BaayibcoBnr).
Y CI0BHOCTD KPUCTATUIOXUMUUECKUX PAIUYCOB.
XuMuyecKas CBsi3b B KpUCTaJlIaX: KOBaJIEHTHAsl, MOHHAs, MeTaJinueckasi. Ban-ngep-BaanbcoBo B3anmMoieiicTBUE.
MexaToMHOE pacCTOSTHUE ¥ KPAaTHOCTH CBsI3U. CHCTEMaTHKa KPUCTAUIMYECKAX CTPYKTYP IO THUITY CBS3H. I'oMO- 1
FeTEPOACCMUUYECKUE CTPYKTYPHI..

OHeprusi KpUCTANIMYECKON PEIIeTKH. DHEPrUs HOHHBIX, KOBAJIEHTHBIX, METANIMYECKUX KPUCTATIIMYECKUX
CTPYKTYp. DHEPTHUS PEIICTKH C MEKXMOJICKYISIPHBIMH CBSI3IMHU.

IInotHocTh ymakoBku. Teopus minoTHeHmwMxX ymnakoBok. KyOwdeckas W TeKcaroHaidbHblE KIaJKH. TwHIl
MyCTOT B IUIOTHEUIIUX YIAKOBKaX

Tema 7. CTPyKTYpPHBIE TUINIBI H H30CTPYKTYPHOCTh. MopdoTponus. U3omopduzm
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ITJTIAH:

[IpencraBieHue CTPYKTYp B BHJE: PACIONOKCHHS aTOMOB B BEpIIMHAX MIAPOBBIX KIAJO0K, C TIOMOIIBIO
KOOPJMHAIIMOHHBIX MHOTOTPaHHUKOB. CTPYKTYpHBIE THIBI M H30CTPYKTYPHOCTh. (OCHOBHBIE, IICTIOYHBIE,
CJIOUCTBIC, KapKacHbIC, KOOPAMWHAIMOHHBIC CTPYKTYyphl. Mopdotponus Mopdorponusie psabl. M30- wu
rerepoBalieHTHBIN m3oMophm3M. Mzommmopdmsm. CTpyKTypbl BBIYHTAaHWS W BHeapeHud. Kiaccupuxarmms
MOMMMOP(HBIX MPEeBpaICHHH.

Tema 8. KpucTajajoxXuMus NPoOCTHIX BelleCTB U OUHAPHBIX COeTMHEHUIA.

[JIAH:

OcHoBHbIe CcTpykTypHBIe THUOB MetamioB (Cu, a-Fe, Mg). CBsizb CTPYKTYypHl C (PH3HMYECKHMH CBONCTBAMH.
CTpyKTyphI MPOCTHIX BelleCTB-HeMeTaIU10B. COSTMHEHMSI CO CTPYKTYpOH anmasa, rpadura. KoopauHaliys aToMoB.
N3menenune xapakrepa CTpyKTyphI 1o rpymnmnam [lepuoaindeckoit TaOHIIbL.

CTpyKTypHBIE COenWHEHHUs MeTauioB ¢ HeMeTamiamu (AX), ommchIBaeMble B TEPMHHAX IIAPOBHIX YIIAKOBOK U
Kna10K. QaKkTophI, ONMpeeIoIne BEIOOp CTPYKTYPHOTO TUIIA. POJb THIIA XMMUYECKOM CBSI3U

Tema 9. KpucranioxuMus TPOHBIX COeAUHEHUI, CHIIMKATOB, OPraHU4eCKHX COeJHMHEHHIA.

[UIAH:

CtpykTypHbIi THN nepoBckuTa. (CErHETO’JIEKTPUUYECKUE CBOMCTBA BEILIECTB C MCKAXEHHOM CTPYKTYpOil.
CrpykTypHblii Tun mmnuHend. HopmambHas u oOpamienHas mmuHenb. Ctpyktypa tuma KoNiFs. OcHoBHbIE
MIPE/ICTaBICHUS O KPUCTAJUIOXUMHUHU CUIIMKATOB. [IpencTaBienne o KpUCTAUIOXUMUU OPraHUYECKUX COETUHEHU.
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@oH TUNIOBBLIX TECTOBLIX 3aJaHUM

1 pyoesrcnoe mecmuposanue

Kpucramnoxumus — Hayka ...

00 aTOMHOM CTPOCHHUU KPUCTAILJIOB U €rO BIMSHUH HA (PU3UKO-XUMUYECKHE CBONCTBA KPUCTATUTMYECKUX
BEILIECTB

00 DIIEKTPOHHOM CTPOCHHH BEIIECTB M €T0 BIUSHUU HAa (PU3UKO-XUMUYIECKIE CBOHCTBA

M3y4arollas 3aKOHbI 00pa30BaHUs KPUCTAINTMYECKUX BELIECTB U UX aTOMHYIO CTPYKTYPY

M3y4alolias 3aKOHbI Teje00pa3oBaHNi BEIIECTB

Kpucramnorpaduio 1ensT Ha CIeAyIOMne pa3aesbl
CTEPEOPETYISIPHYIO KPUCTAILIOTpadHIO
TCOMETPHUYECKYIO KPUCTAIIIOTpadHIO
XUMHAYECKYIO KPHCTALIOTpaduIo

bu3nIecKyro KpucTauiorpapuio

[lepeuncnure OCHOBHBIE 3a/1a4l KPUCTATUIOXUMUU

OIIPEAEIICHUE CTEPEOPETYIAPHOCTH MOJIEKYJI BELLIECTB

oIpeziesIeHUE, OMCAaHUE U CUCTEMATU3alMsI KPUCTAIINYECKUX CTPYKTYP
UHTEPIpETAMs KPACTAUNINYECKUX CTPYKTYP

Ipe/icKa3aHusl, KOppesius CTPYKTypa-CBOMCTBO

O0600111eHHass KPUCTAIUIOXUMHUS - 3TO HAYKa, ...

U3y4armas CTPYKTypbl TOJIBKO KPUCTAJUIMYECKUX BEIECTB

M3y4arolas CTPYKTYpbl HE TOJIBKO KPUCTAJIJIOB, HO U JPYTUX KOH/IEHCUPOBAaHHBIX (a3
U3yYalollas CTPYKTYPbI TOJIBKO )KUJIKUX KPUCTAJIIOB

M3y4arolas CTPyKTYpbl TOJIBKO KUIKOCTEN U paCTBOPOB

Mopeins nieanbHON KPUCTALIINYECKON CTPYKTYPBI

03HAYaeT, YTO BEIIECTBO COCTOUT U3 PA3IINYHBIX JJIEMEHTAPHBIX S4EEK

MIOAPa3yMEBAET NEPUOJUIHOCTD CTPYKTYPHI B TPEX U3MEPEHUSX, UTO COOTBETCTBYET IOHATHIO PEIIETKH
BCErJa CO/IEP’KUT U UMEET IPUMECHBIE aTOMBI U Ae(PEKThI

03HAYaeT, 4TO BEIIECTBO COCTOUT U3 COBEPIIECHHO OJAMHAKOBBIX MIEMEHTAPHBIX SYEEK, OJJUHAKOBO
OPUEHTUPOBAHHBIX.

PeanbHas crpykTypa Kpucramia

03HAYaeT, 4TO BEIIECTBO COCTOUT U3 COBEPIICHHO OJMHAKOBBIX 3JIEMEHTAPHBIX SYEEK, OJTMHAKOBO
OPUEHTUPOBAHHBIX

MMeEeT MOBEPXHOCTh, B IOBEPXHOCTHOM CJIO€ CTPYKTYpa OTJIMYAETCs OT MIYOMHHBIX YacTel

BCErJa CO/ICPKUT U UMEET IPUMECHBIE aTOMBI U Ae(PEKThI

MOAPa3yMEBAET NEPUOJUIHOCTD CTPYKTYPHI B TPEX U3MEPEHUSX, UTO COOTBETCTBYET MOHITHIO PEIIETKH

Kakomy arperaTHoMy COCTOSIHHIO COOTBETCTBYIOT KPUCTAJLIBI:
ra3oo0pazHOMy

KUJIKOMY

TBEPJIOMY

ITa3MEHHOMY

UT0oOBI 3 OECTIOPSAIOYHOTO COCTOSIHUS BEIIECTBO MEPEILIO B YIIOPSIA0YECHHOE, HE0OOXOMMO HEKOTOPOE
BpeMsi, Ha3bIBAEMOE
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BPCMCHCM KpHUCTAJJIM3allun
BpPEMEHEM IEePEKPUCTAIITH3AINN
BPEMEHEM pellaKcaluu
BpEeMEHEM resieo0pa3oBaHus

Ecmu OXJIAXKACHUE U 3aCTBIBAHUEC ITPOUCXOANUT 6BICTpe€, 4YEM BpEMA, HCO6XOI[I/IMOC JJI1 KpUCTAJUIM3aluu,

TO 0Opasyercs

KHJIKOE BEUICCTBO
aMop(HOE BEIIECTBO
TBEPJIOC BEIIECTBO
ra3oo0pa3Hoe BEIIECTBO

Ha pucynke npencraBieHo

’

a
Kpucrann

U30TPOITHOE TEJIO0
BEKTOPHI CBOWCTB B TEJIC PAaBHBI BO BCEX HAIIPABJICHUSX

AHU30TPOITHOE TEJIO

BEJINYMHA BEKTOPA CBOMCTB B KPUCTAJUIC M3MEHSETCS B 3aBUCHMOCTH OT HaIlPaBJICHUS

Ha pucynke npencrasieHo

HU30TPOITHOE TBEPAOC TCIIO

BCKTOPHBI CBOICTBA B TEJIE PpaBHBI BO BCEX HAIIPABJIICHUAX

AHU30TPOIMHOC TCJIO

BCJIMYHHA BCKTOPA CBOICTB B KpUCTAJIC UBMCHSACTCA B 3aBUCUMOCTH OT HAIIPABJICHUA

B cTpykType kpucTanna raauta (oBapeHHOU COJN)
5N AC
vl 570

1150
>

1 ——
a _,,f%

v

N

BCC HCIAPAJJICIIbHBIC, HCPABHOOTCTAOIIUC HAIMPABJICHUA - ABJIAOTCA aHU30TPOIIHBIMU

. l Y 2150
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IIPOYHOCTH Ha Pa3phiB (I/MM?) B pasIUYHBIX HATIPABIECHHUAX PA3IMUHA
BCE€ HellapasulelIbHbIE, HEPABHOOTCTAIOIIKE HAIIPABIIECHUS - SBJIAIOTCSA U30TPOIIHBIMU
IIPOYHOCTH Ha Pa3phiB (I/MM?) B pa3IUUYHBIX HATIPABIEHHUAX OJMHAKOBA

AHN30TpONUS XOPOLIO IPOSBISETCS

BO BHEIIHEN (hopMe MHOTUX KPUCTAJIIOB

B YAJIMHEHHOCTHU WIN IUIACTUYHOCTH KPUCTAJUIOB

B resieo0pa3oBaHUM HEKOTOPBIX KPUCTAIIJIOB

CIOCOOHOCTH HEKOTOPHIX KPUCTAIIIOB JIETKO PACKAJIBIBATHCS BAOJb ONPEIEICHHBIX IIIOCKOCTEH

HepaBHOCBONCTBEHHOCTS - 3TO
U30TPOITHOCTH

AHU30TPONHUS

JUCIIEPCHOCTD

aMop(HOCTH

[Tox aHu3OTpONKMEN MOHUMAIOT

CBOMCTBA KpUCTaJlJIa HE U3MEHSIOTCS B 3aBUCUMOCTH OT HaIlpaBJICHUS
M3MEHEHUE CBOMCTB KpUCTallla B 3aBUCUMOCTH OT HallpaBJICHUS
HE3aBHCHMO OT HaIPaBJICHUS Pa3pyLIAIOTCs IPU OAUMHAKOBON Harpy3ke
KPUCTAIUIMYECKUI TTOJIMKPHUCTAILIT

[Ipocteie popMbl MOTYT OBITH
oommmMu

CUMMETPUYHBIMH
napaieIbHbIMU

JaCTHBIMHU

[Ipocroii popmoii HazbIBaeTCS

MHOT'OTpaHHUK, MOJTYYEHHBIN U3 OJTHOM IPaHU C TIOMOILBIO 2JIEMEHTOB CUMMETPUN
MOHOI'PaHHUK, HOJ'Iy‘ICHHBIfI H3 IBYX FpaHGI\/'I C MOMOLIBIO 3JIEMCHTOB CUMMETPUHA
MHOT'OTpaHHUK, MOJTYYEHHBIN U3 HIECTU I'PAaHEN C IIOMOILBIO 3JIEMEHTOB CUMMETPUU
MHOTI'OrpaHHUK, HOqueHHBIﬁ H3 TpEX rpaHeﬁ C IOMOUIBIO 3JIEMCHTOB CUMMCTPHUUN

[IpocTeie hopMbl HU3LIMX CUHTOHUI YA0OHO paccMaTpuBaTh
B [IOPAJIKE YBEJINYECHMSI YNCIIA X TPaHen

B [TOPSAJIKE YMEHBILIEHUS YHciIa UX TpaHeil

B IIOPSAJIKE YBEJIIMYEHMSI YNCIIA UX OCE

B MOPAJIKE YBEIIMYCHUSI YMCIIa UX IIOCKOCTEN

Ecnu ricxoHast rpaHb, MpH MOTYYSHUN TPOCTOH (HOPMBI, pacToI0KeHa apalIebHO WIIH
NEPIIEHAUKYIISPHO M0 OTHOLIEHUIO K AJIEMEHTaM CUMMETPHUH, TO MOJIy4aeTCs

oOmast mpoctast popma

yacTHas rnpoctas popma

MHIUBUAYalIbHas MpocTtas Gopma

CUMMeTpHUYHas mpocTas popma

Ecnu ucxoaHas rpanb, MpH MOJTYYSHUN TPOCTOM (HOPMBI, paCIONI0KEHA KOCO TI0 OTHOIICHHIO K
aJIeMEHTaM CUMMETPHH, TO 3Ta IIpocTas (opmMa OTHOCUTCS K

oO1ei

JacTHOM

WHIUBUIYAIbHON
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CUMMETPUYHOU

YkaxuTe mpoctyro GopMy HHU3IICH CHHIOHUH - poMOUYecKas mpru3Ma

I

!

]

L3
——=d-F--
1
1
1

T

VYkaxute npoctyto GopMy HU3IIEH CUHTOHUH - POMOMYECKHI TeTpasip
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]

L3
——=d-F--
1
1
1

Wae

B

VYkaxure npoctyro GopMy HU3IIEH CHHTOHUU - pOMOMYECKas TUITUPaMUIa

140

]

LY
———] - --
1

T

Ykaxute mpoctyio GopMy HU3IICH CHHTOHUY - pPOMOUYECcKas MupaMuaIa
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VYkaxure npocTyro GopMy HU3LIEH CHHTOHUU - TP
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YkaxuTe mpocTyro (GOpMy HHU3IICH CHHTOHUY - ITMHAKOU]]

SRl

VYkaxure npoctyro GopMy HU3IIEH CHHTOHUU - MOHOR/IP
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[IpocTeie hopMbl HU3IIMX CHHTOHUIT MHOTOTPaHHUKOB OBIBAIOT
OTKPBITHIE

3aKpbIThIC

M30JIMPOBaHHBIC

MATUYTONBHBIE

K 3aKPBIThIM (I)OpMaM KpHUCTAJIJIOB HU3IIEH KaTCropmuu OTHOCATCA

S
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JABC

VY cTaHOBUTE COOTBETCTBUE MEKIY N300paKEHUSAMH MPOCTHIX (HOPM HU3IIMX CUHTOHUN U UX HA3BAHUSAMU:
MOHOD/JIP

MMHAKOU]

DI

poMOunyeckas mupamuaa
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O

YcTaHOBUTE COOTBETCTBUEC MCKAY I/I306pa)KeHI/IHMI/I IIPOCTBIX (bOpM HHU3IIMX CHHTOHMU U MX Ha3BaAHUSIMMU:

pomOunyeckas nmpusma
POMOHMYECKHUH TETpadIP
pombOuUeckast AUIupamMuIa

!

]

L3
——=d-F--
1
1
1

T

[IpuBenuTe TepMUH, KOTOPHIM 0003HAYAIOT OTAEIBHBIN, XOPOILIO COPMHUPOBAHHBIA KPHCTAILIT
MOJIUKPHUCTAILIT

MOHOKPHCTAILI

TUKPUCTAILT
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KPUCTAJUIMYECKUI arperar

YcTaHoBIIeHHE KaKOT0 3aKOHA MOJIOKHUIIO HAayajIo KpucTamuiorpadhun?
3akoH Bynbda - bparra

3aKOH aTOMHOI'O CTPOEHMSI BELLIECTBA

3aKOH IOCTOSHCTBA YIJIOB KPUCTAIIJIOB

[Iepnonnueckuil 3aK0H

Urto Takoe KpUCTAUTHIECKUI arperat?
MOHOKPHCTAJLIT

MOJTMKPHUCTAILIT

amopdHoe oOpa3oBaHue

CKOTUICHHE MHOTUX KPUCTAIIJIOB

[Touemy B KpHUCTAJUTMUECKOM arperaTe OTAeIbHbBIE KPUCTALTBI OOBIYHO UMEIOT HENPAaBMWIbHYIO (opmy?
B IIPOLIECCE POCTA KPUCTAIIIOB OHU 3aTPYAHSAIOT POCT APYT Apyra

HeTpaBWIbHAs (POpMa KPUCTAIIIOB SBIISIETCS UX €CTECTBEHHOU (hopMOi

BJIMSIHUE OKa3bIBAKOT MECTHBIE IIEPENAbI TEMIIEPATYPBI

BC€ BBILIECIIEPEUYHUCICHHBIE BAPUAHTHI

OCHOBHBIE CBOMCTBA KPUCTAIJIOB
AHU30TPOMHS

OJIHOPOJHOCTh

CUMMETpHS

HEOJIHOPOAHOCTh

Bakneimmii 3aKkoH reoMeTpUuecKoi Kpucrauiorpadpuu
3aKOH ITOCTOSIHCTBA JIBYXTPaHHBIX YIJIOB B KPUCTAIIAX
CBs3aH ¢ paboTtamu ¢paHiry3ckoro yueHoro Pome ne JI'Mns
cBsi3aH ¢ paboramu ['.b.bokus

cBs3aH ¢ paboramu JlomonocoBa M.B.

JI1st U3roTOBIIEHUS ONTUYECKUX MPU3M U JIMH3, Iponyckaromux Y @- u K- nyun, ucnons3yrorcs
MOHOKPHCTAJLIbI

pyOuHOB

CaF;

NaCl

MUpUTA

I'ne npumensiercst pyoun?

B YaCOBBIX MTpHOOpax

B J1a3epax

KaK KaTaJIu3aTop B MPOMBIIIICHHBIX MPOIleccax CHHTE3a

JUIL U3TOTOBJICHUS ONITUYECKUX MPHU3M U JIMH3, poryckatomux Y ®- u UK- nmyun

KakoB nmopsiiok MexaTOMHBIX pacCTOSTHUM B KpUcTasuie?
100 am

0,1 am

10 am

1 mm

B kakom psily BHYTPEHHSSI DHEPrUsl YaCTHIL BelIecTBa yObIBaeT?
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JKHUJKOCTD - I'a3 - IJia3Ma - KpUuCTaJll
I1asma - ra3 - ) KUAKOCTb - KpUCTAJLI
ra3 - KpuCTaJll - JKUAKOCTD - IJIa3Ma
KpUCTAJLI - )KUJIKOCTD - I'a3 - IJIa3Ma

VYkaxure 0003HaYEHHE MIIOCKOCTH CUMMETPHH
P (m)

C(1)

Lo (2)

JIs

Vxkaxunure rpa(bﬂquKoe 0003HaYEHHE IIJTOCKOCTH CUMMCTPUU

A—A
H

| 7=

VYkaxute 0003HaYEHHE ILIECTEPHON MHBEPCUOHHON OCH CUMMETPUU
Ls
Lz
La
s

VkakuTe 0003HaYEeHUE YETBEPHOM MHBEPCHOHHON OCH CUMMETPUH
Lg
Lz
L4
s

VYkaxure 0003HaueHUE TPOHHON MOBOPOTHOM OCH CUMMETPHH, JIeXKAIIeH MapaiiesIbHO MII0CKOCTH
yepTrexa

A—A
oo
o
©

[Ipoeknuu 32 BUIOB CUMMETPUH: YKOKUTE TPUKIMHHBIE CHHTOHUU
a3 apudeckuii oceBoit Lo(2)
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s

Monodapuueckuit Li(1)

- TN N
N\

npusmatudeckuii LoPC (2/m)

[Mpoekimu 32 BUJOB CHMMETPHHU: YKKUTE MOHOKJIMHHbBIC CHHTOHUH
MoHodaprueckuid L1(1)

-
v N\
r [y
i

AN /

. P

S,

npusMatndeckuii LoPC (2/m)

M3 ApHUecKuii oceBoit La(2)
—9

nuHakouaansHeI C (1)

C

C

[Tpoekiuu 32 BUAOB CHMMETPUU: YKAKUTE MOHOKITMHHBIC CHHTOHUHT
pomMbo-TeTpasapuueckuii 3L, (222)

I3 Apudeckuii oceBoit Lo(2)
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a3 Ipudeckuid 6e30cHbIN P (2 nimm m)

poMOo-ipamuanbHbI Lo22P (Mmm2 wam mm)

D

ITpoekuuu 32 BUIOB CHMMETPHH: YKaXKUTE POMOMYECKHAE CHHTOHUHT
Monodapuyeckuii L1(1)

AT

pombo-mupamuaanbHbIi Lo2P (Mm2 umm mm)

D

pomMbo-TeTpasapuueckuii 3L, (222)

D

nuHakouaansHeI C (1)
/"_““\

C

T
s
-

.



Vxkaxunre IIpaBHUJIBHBIE OTBETHI
MOHOKJIMHHAS CHHIOHHSA - 5 BUJ0B
TPUKJIMHHAsA CUHI'OHUA - 2 BUaa
MOHOKJIMHHAS CUHT'OHMS - 3 BuUaa
TPUKJIMHHAsA CUHI'OHUA - 7 BUI0B

N306pa3ute crepeorpadudeckyro NPOEKIMI0 TOYSUHOM rpynmsl Mmm
10 TEOPEME — €CJIM OCh 2 ¥ NEPIECHMKYIIAPHAS €l IIOCKOCTD, CII-HO, UIMEETCS U LIEHTP CUMMETPHHU

0 TeOpeMe — €CJIM UMEETCS TUIOCKOCTh U LIEHTP CUMMETPUHU, TO IEPIICHIUKYISIPHO KaXKI0M MIOCKOCTH
MIPOXOAUT OCh 2

YkaxuTe Bce JIEMEHTHI CUMMCTPUHU B KPUCTATINIMICCKOM MHOI'OI'PAHHUKE, €CJIM B HEM UMCHOTCS
OJICMCHTBI, YKa3aHHBIC Ha YCPTECIKE

30°

T.K. p=30°, m= 12

€CJIMIBETUIOCKOCTH TepecekaroTcs moa yriom ¢ = 180°/m (¢ = 30°), To 4epe3 JIMHHUIO UX IepecedeHus
MPOXOUT MOBOPOTHAs ock T = 180/30° = 6, T.e. OCh IIECTOTO MOPSAKA

MMeEEeTCs LIEHTP CUMMETPUH, 6-Tb IJIOCKOCTEN M
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O003HAYUTE DJIEMEHTHI CUMMCTPUHU aueHa(bTeHa

H
»

CcC—C

OJIHa 0Ch2-TO MopsJaKa, Jexamiasa B IJIOCKOCTH YCPTCIKaA

2-€ IJIOCKOCTHU CUMMCTpPHUH, ITPOXOAAIIHUEC UEPEC3 OCb 2-ro ImopsAaaKa
<P

e e

L)
B MOJICKYJIC aueHa(bTeHa HCT HU OAHOI'0 3JIEMCHTAa CUMMCTPUHU

Omnpenennurte Bce TOBOPOTHEIE OCH B KyOe, popmyia cummerpuu kotoporo 3C44C36C,

ST B
- | ko T*
] !’/PJ.:N_— ~a
L&
TpH ocH 4-T0 nopsaKa
YEThIPE OCH 3-T'0 MOpsiIKa
1IecTh Ocei 2-ro nopsiika
CEMb OCEH 2-TO MopsaKa

CKOJIBKO IOBOPOTHBIX Oceil 2-ro mopsaka B kyoe, popmyina cummerpun kotoporo 3C44C36C:

ST OB
- | _0——!
e
d
mEeCThb
CEMb
TpH
YETBIpE

CKOJIBKO MTOBOPOTHBIX Ocel 3-Tr0 mopsaka B Kyoe, popmyna cummerpun kotoporo 3C44C36C,
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TpU
LIECTh
YeThIpe
ceMb

CKOJIBKO MOBOPOTHBIX Ocel 4-ro nopsiaka B Kyoe, popmyna cummerpun kotoporo 3C44C36C,

A
- | o T*
e
d
YCTBIPC
mEeCTh
TpHU
CEMb

Oxpacka KpUcTaju1a KOpAUepuTa

C

Hunurosast
i a
1 /
Kenras | i
o _ 0 : 1 d
—)l» ),r g B
Cuusis 7 H o
e : /

HEOJIMHAKOBA B PA3IMUHBIX HAIIPABICHUAX

OJIMHAKOBA B PA3JIMYHBIX HANPABICHUIX

HEOJIMHAKOBA M WJUTIOCTPUPYET €ro aHU30TPONHOCTH (HEPAaBHOCBOWCTBEHHOCTD )
OJINHAKOBAa U WUTIOCTPUPYET €r0 U30TPOIHOCTH (PaBHOCBONCTBEHHOCTD)

MuHUMaNbHBIN YToJ IOBOPOTa, IPH KOTOPOM MPOUCXOAUT COBMEIIEHNE QUTYPBI, HA3bIBAETCS
YIJIOM IOBOPOTA IUIOCKOCTH

ITIOBOPOTHBIM YIJIOM IpaHu

3JIEMEHTAPHBIM YIJIOM IIOBOPOTA OCH

LIEHTPOM CUMMETPHUH

®urypa, n300pa’keHHas Ha pPUCYHKE, 00J1a1aeT

OCbI0 CHMMETPHH 4-TO MOpsiaKa



OCBbI0 CHMMETPHH 2-TO MOpPsiAKa
OCBIO CHMMETPHH 3-TO MOpsiKa
OCBI0 CUMMETPHUH 5-TO MOPSAIKA

durypa, n300pakeHHas Ha pUCYHKE, 00J1a1aeT

9

OCBIO0 CUMMETPUHU 3-TO MOpsIKa
OCBbI0 CUMMETPHUU 5-T0 MOPSAIKA
OCBIO0 CUMMETPUHU 6-TO MOpsIKa
OCbI0 CUMMETPHH 4-TO MOpsiiKa

®urypa, n300pakeHHas Ha PUCYHKE, 00J1a1aeT

/\

OCbI0 CHMMETPHH 2-TO MOpsiiKa
OCBhIO0 CUMMETPUHU 5-TO MOPsIKa
OCbI0 CUMMETPHH 3-TO MOpsiiKa
OCBIO0 CUMMETPUHU 6-TO MOpsIKa

durypa, n300pakeHHass Ha pUCYHKeE, 00J1a1aeT

-

OCbI0 CUMMETPHH 4-TO MopsiiKa
OCBI0 CHMMETPHH 3-TO MOpsAKa
OCbI0 CHMMETPHH 2-TO MOpsiAKa
OCBI0 CHMMETPHH 5-TO MOpsiaKa

O06o3HaueHue quBCpTI/I‘-IHOﬁ HHBCpCHOHHOﬁ OCH CUMMCTpHUU

o
.
f
L

111

O06o03HaueHue IeCTEPHOM MOBOPOTHON OCH CUMMETPUH

!
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i
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Otpaxenue B 1ByX miockocTsax Iu II, mepecekaromuxcs noa yriom o,

SKBUBAJICHTHO IIOBOPOTY BOKPYT JIMHUU UX IIEpEeceYeHus Ha yroi 4o
HKBHBAJICHTHO IOBOPOTY BOKPYT JIMHUH UX MEPECCUCHUS HA YToi 20,
9KBUBAJICHTHO TIOBOPOTY BOKPYT JIMHUH UX TIEpECEUCHHs Ha yroj o/2
AKBUBAJICHTHO TIOBOPOTY BOKPYT JIMHUH UX TIepecedeHust Ha yroi 3o/2

dopmyna cuMMeTpuu 7151 PUTypBI

L.4P
L42P
Lo2P
L44P

OpHa 13 TeOpeM CIOKEHHSI JIEMEHTOB CUMMETPUH, WILTIOCTPUPYEMasl Ha PUCYHKE, [1aCUT

éZ
il 34
£l— o
P /
!

€CIIH IIOCKOCTh CHMMETPUH PACIIoNaraeTcs IEPIEHINKYISPHO K Lo, TO B pe3ylbTaTe MX CIOKEHHS
BO3HHUKACT OUCHTP CUMMCTPUU

Ls+P=C

Lo+P=C

Ls+P=C

B kpucTaimax MOKHO HaTH Pa3IMYHbBIE JJIEMEHTHl CHMMETPHUU:

IJIOCKOCTb CUMMCTPUHU
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0Cb CUMMETPHUH
MEpUIUaHy CHMMETPUH
LEHTP CUMMETPHUU

Kpucramist B popme kyda (NaCl , KCl u ap.) umeror

9 mockocTel CUMMETPUU

4 MI0CKOCTU CUMMETPUN

9 mtockocTeit cuMMeTpur, 6 U3 KOTOPBIX IPOXOJAT 110 AUAroHalIsAM K IpaHsaM KyOa
9 utockocTelt cuMMETpPHUH, 3 U3 KOTOPBIX MPOXOAAT MapaJlIeIbHO TPaHsIM Ky0a

KommgecTBo oceit 4-ro mopsika B KpucTauiax B popme Kyda

i o
———_
o>
R e e N
O ’// ; A
o
oIHa
TpHu
JIBE
HC UMCCTCS

KomunuecTBo ocelt 3-ro nopsizka B Kpuctawiax B popme Kyda

i o
———_
B
R e e N
O ’// ; A
o
IISITh
YEThIPE
oJHa
HC UMECCTCA

KomnuecTBo oceli 2-ro mopsiaka B KpucTawiax B popme Kyda
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2 pybesicnoe mecmuposanue

Kpucramisl cpefHUX CHHTOHUHI XapaKTEPU3YIOTCS HAITMYUEM
OJIHOM OCH BBICLIETO MOPSAKA
OJIHOM OCHM HU3LIETO MOpPsIIKa
JBYX OCEH BBICILIErO NOpsIKa
TPEX OCEH BBICIIETO MOPsIKA

B 3aBucuMOCTH OT THNA CEUEHUs KpUCTAIUIaX CPEAHUX CUHTOHUI UMEEeTCs
6 npu3zm

6 MMHAKOUIOB

5 npusm

4 npu3Mbl

Ecnu ucxoaHo# reoMerpuyeckoil popMoit OyneT nmupaMuaa, TO COOTBETCTBEHHO TOIY9aeM IMPOCThIC
(hopMBI, HA3BIBAKOIIIHECS

TPUTOHAJIBHOM TMPaMUIOU

TPUTOHAJILHOW TUTTUPAMUIOMN

JUTPUTOHATBHON JUITUPAMU 0N

JUTPUTOHATIBLHON MUPAMUION

Ecnu ucxoaHoli reometpuueckoit popmoii OyaeT nunupamusia, TO COOTBETCTBEHHO MOTy4aeM MPOCThIE
(hOopMBI, Ha3bIBAOIITUECS

TPUTOHAJILHOW TUITUPAMHUION

TPUTOHAJIBHOM TUPaMUION

JUTPUTOHATILHON JUITUPAMUION

JUTPUTOHATBHON MTUPAMUI0N

Ykaxute GopMy NpU3Mbl CPETHUX CUHTOHUHT

Ykaxute GopMy mpuU3Mbl CPETHUX CHHTOHUIT

48



Ykaxute GopMy MUpaMHJIbl CPEAHUX CUHTOHHIMA

>

<

KKUTE GOpMY MTUPAMHJIBI CPETHUX CHHTOHHIMA

=25

Ykaxute GopMy TUMHUPAMUJIBI CPETHUX CHHTOHHUMA

>SS

Ykaxute GopMy TUMHUPAMUJIBI CPETHUX CUHTOHUNA

é\
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KomnnuecTBo npocThix opM cpeTHUX CUHTOHUN
18

12
6
24

VYkaxute npoctyto GopMy CpeHe CHHIOHUU - TPUTOHAIBHYIO MPU3MY

===

VYkaxkute npoctyto GopMy CpeHEH CUHIOHUY - JUTPUTOHAIBHYIO IPU3MY

=

S>>

VYkaxure npocTyro GopMy CpeHe CHHIOHUU - TETParoHaJbHYIO MPU3MY

=E
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CeueHue - TPUTOH - UMEIOT

TpUTOHAJIbHAA ITpU3Ma

]

TpUTrOHAJIbHAA IUpaMHaa

A

HUIrOHAJIbHAas JuirpamMuaa

=
o

AUTPUTOHAJIbHAA ITPpU3Ma

=)

VYkaxute ceyeHue (TeTparoH) TeTparoHaabHONW IPU3MbI

0.0 p

<«

KaXXUTC CCUCHUC (FeKCaFOH) reKcaroHajJbHOM IMPU3MBbI

OPO

KpUCTAJUIaX CPEAHEN CUHTOHUN BCTPEYAOTCS TPANE03Aphl. Y KaXKUTE TPUTOHAJIBHBIN TPAEL0dp

vy

B

B kpucrannax cpeHell CHHIOHMM BCTPEUYAOTCS TPANTEHOAAPHIL. Y KaKUTE TETPAarOHAIBHBIN TPANEe0d1p




P

AN
@

[

VYrou cmemnenns () BepHeH 4acTu MpocToil (hOpMBbI Tpanenodipa Hajl HIKHEH
MPOU3BOJIbHBIN

ctporo 45°

ctporo 90°

ctporo 30°

@urypsl Tpanenoed’IpoB OTIUYAIOTCS OT COOTBETCTBYIOIIMX TUMTUPAMU] TEM, UYTO
HUKHSS TIOJIOBHHA UX CMEIIEHa OTHOCUTEIHHO BEPXHEN HA HEKOTOPBIN Yroi
HIDKHSSI TIOJIOBUHA UX HAXOJUTCS CTPOTO HaJl BEpXHEH

HIDKHSAS TIOJIOBHHA MX CMEIeHa OTHOCHTENIBHO BepxHeil Ha yrox 90°

HIDKHSS TIOJIOBHHA HX CMEIIEHa OTHOCUTENIBHO BepXHei Ha yroi B 45°

B kpuctaimax cpeHell CHHIOHMM BCTPEUYAOTCs TPAIEHOAAPHIL. Y KaXKUTE TeKCarOHaIbHbIM TPareno3ap

)
£

Q

[

[Ipocras popma cpeHeil CHHTOHUM - pOMOO3Ip - MOXO0K Ha TParenodip, HO OTJIMYAETCS OT HETO TEM,
YTO €ro I'paHu

pacrojararTcs MOCpearHe MKy BEpXHUMU U HA000pOT

pacronararotcs mos yriom B 45°

pacrionararoTcs oz yriom B 30°

pacronararorcs mof yriom B 20°

Pom6osap nonmyyaetcst u3 kyda myreM AeopMaIuu ero
BJIOJIb OJTHOM M3 ocer L3

BJIOJIb OJTHOM U3 ABYX oceil L2

BJIOJIb OJTHOM U3 ocerl Ly

MOIEepeK OJHOU U3 ocel La

Tymo# pomOodaAp TOTyHaeTCst

c)kKaTheM Ky0a Mo OCH TPeThero mopsaKa
pacTsbkeHHeM Ky0a Mo OCH TPEThero mopsaKa
pacTsKEHUEM MUPAMU/IBI IO OCH TPETHETO MOPsIKa
C)KaTHeM IMUPAMUJIBI [0 OCH TPETHEro MopsaKa
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OcTpblii poMOO3p MOTyUYaeTCs *

pacTskeHHeM Ky0a o OCH TPEThero mopsaKa
C)KaTreM Ky0a 10 OCH TPEThEro nopsaka
pacTsKeHHEM MUPAMUIBI [I0 OCH TPETHEro MopsiaKa
C)KaTHEM IIUPAMUJIBI [T0 OCU TPETHETO MOPSAAKA

Tema 2

B xyOuueckoii CHHTOHUM MOTYT OBITh

o01mue npocteie GOpMbI

TOJIKO CBOM CITEIIU(UUECKUE TPOCTHIE POPMBI
YacTHBIE MPOCThIE (OPMBI

oO1ue cioKHbIe GOPMBI

Terpasap KyOu4eckoil CHHIOHMM OTIIMYAETCS OT TETPAroHaJIbHOIO TETPaspa TEM, UTO €ro 'paHu
SIBJISIFOTCSA

PaBHOCTOPOHHUMH TPEYTrOJIbHUKAMHU

paBHOOEPEHHBIMU TPEYTOJbHUKAMU

IIPOU3BOJILHBIMU TPEYTOJIbHUKAMU C TPEMsl HEpaBHBIMU pedpamu

IIPSIMOYTOJIBHBIMH TPEYTOJIbHUKAMHU

VYkaxure npoctyro GopMy KyOMUECKOW CHHTOHHH - TETPAdIP

SR

VYkaxute npoctyto GopMy KyOU4eCKON CHHIOHUU - TPUTOHTPUTETPAd]T

e
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VYkaxute npoctyto GopMy KyOU4ecKoi CHHTOHUU - TETPArOHTPUTETPAIAP

A

<«

KQKUTE MPOCTYI0 GOpMYy KyOMUECKOM CUHIOHUU - IEHTarOHTPUTETPAdIP

A

VYkaxute npoctyto GopMy KyOU4ecKoi CHHIOHUU - TeKcaTeTpasap

&k
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IIpocteie popmMbl KyOMUECKOW CHHTOHUU, POU3BOIHBIE OT TETPadIpa
TETPArOHTPUTETPASAP

IIEHTarOTpUTETPa’ Ap

TPUTOHTPUOKTASIP

IIEHTarOHTPUOKTASIP

ITpocteie popMbl KyOMUECKOW CHHTOHUH, POU3BOIHBIE OT OKTad/pa
TPUTOHTPUOKTASAP

MIEHTarOHTPUOKTAIP

TETParoHTPUTETPAIP

[IEHTaroTPUTETPASP

VYxkaxure GopMy TpaHu TeTpadapa

>

VYkaxkute GopMbl IpaHell TPUTOHTPUTETPAdIpa U TPUTOHTPUOKTAdIpa

>

VYkaxute GopMbI TpaHell TeKcaTeTpadipa U TeKCAOKTadapa
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I'panu TpuTETPa’APOB MOTYT OBITH
TPEYroJbHbIE

YeThIPEXYTOJIbHBIC

MATUYTOJBHBIE

MPSIMOYTOJIbHBIE

@urypsl npoctoit GopMbl KyOMUECKONH CHHTOHUH TE€TPadIpa, UMEIOIINE TPEYTroJbHbIe TPAaHU HA3bIBAIOTCS
TPUTOH-TPUTETPAIP

TETPAroOH-TPUTETPAdIP

MIEHTAaroOH-TPUTETPAIP

TeKCOKTadIp

®durypsl npocToi HhopMbl KyOUUYECKOH CUHIOHUM TETPad/ipa, UMEIOIUE YETHIPEXYTOJIbHbIE TPaHU
Ha3bIBAIOTCS

TPUTOH-TPUTETPASP

TETPAroH-TPUTETPAdIP

MIEHTAarOH-TPUTETPASP

TeKCOKTasIp

@urypsl npocToil popMbl KyOMUECKONH CUHTOHUM TE€TPa3Ipa, UMEIOIINE MATUYTOJIbHbIE TPaHH
Ha3bIBAKOTCS

TPUTOH-TPUTETPAIP

TETParoH-TPUTETPAD AP

IIEHTarOH-TPUTETPAIP

TEKCOKTAdIp

Bce tputerpasapsl mpocToit GopMbl KyOMUECKOM CHHTOHUM OYAYT UMETH I10
12 rpaneit

24 rpanu

6 rpaneit

48 rpaneit

Bce TpuokTasapsl npoctoit popMbl KyOUyeckol CHHTOHUH OyIyT UMETh O
12 rpaneit

24 rpanu

6 rpaneit

48 rpaneit

Bce rexkcokTaspbl pocToit GOpMBI KyOHUECKOW CHHIOHUU OYAYT UMETH I10
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48 rpaneit
6 rpaneit
12 rpaneit
24 rpanu

Ecnu ¢hopma rpanu y nonexasapa pom0, To Gpurypa Ha3pIBaeTCs
pomOoI0AEKadIPOM

MEHTaroH-/101eKadIp

IUJOAEKAIP

TPUIOACKAIIP

Ecnu dhopma rpanu y gosekaspa naTUyrodbHUK, TO (Urypa Ha3bIBaeTCS
MEHTaroH-/10AeKa3Ip

poMOo0AEKaAdIPOM

JTU0/IeKadIp

TPUAOACKANIP

Kpucrannsl 01HOTO ¥ TOTO K€ BElIeCTBa CPACTAOTCS IPYT C APYTOM 3aKOMOHEPHBIM 00pa3oM, o0paszys
JIBOMHHUKH

arperartbl

acCOIIMATHI

KOMIIJICKCHEIE COJIH

Yy CpoCHIUXCs KPpHUCTAJIJIOB - HBOﬁHHKOB - BOBHUKArOT
AOINOJTHHUTECIBbHBIC 3JICMCHTBI CUMMCTPUHU
HBOﬁHHKOBBIC OJIEMCHTBI CUMMCTPHUU

TpOI\/’IHI/IKOBble OJICMCHTBI CUMMCTPHU U

YCTBCPTUYHLIC DJICMCHTBI CUMMCETPHUU

Ecmu CPOCTOK COCTOUT U3 MHOTUX KPUCTAJIJIOB, 3dKOHOMCPHO YCPCAYIOMUXCA APYyTr C APYIroM
TO OH HA3bIBACTCA MMPHUPOAHBIM JTBOMHUKOM

TO OH Ha3BIBACTCS MOJMCHUHTETUYECKUM ABOMHUKOM

TO OH HA3bIBACTCA MOJIMUCKYCCTBCHHBIM I[BOfIHHKOM

JIBOWHUKOBBIE CPACTAHUS OKTA3APUUYECKUX KPUCTAILUIOB YaCTO BCTPEUAOTCS Y
MgAl>04

MgO

CaO

BaO

JIBOWHUKOBBIE cpacTaHUsl KPUCTAIUIOB yacTo BcTpeuaroTest y MgAl,O4 1 HazbIBaroTCS
LIITUHEIIEBBIMU

KOMILUIEKCHBIMH

aCCOLIMMPOBAHHBIMU

arperaTupOBaHHBIMU

3aKOHOMEPHBIE CPOCTKH KPUCTAIIIOB PA3HOPOIHBIX BEIIECTB HA3bIBAIOTCS
AMUTAKCUEHT

3aCTyJHEBAHHEM

arperaTupoOBaHHEM

KOMILIEKCOOOpa30BaHUEM
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Ykaxute Gopmy sUeeK IPOCTPAHCTBEHHBIX PEIIETOK KyOUYeCKOW CHHTOHUHI

I

J

5
il

Ykaxure (bOpMy AYCCK IIPOCTPAHCTBCHHBIX PCIICTOK TeTpaFOHaHBHOﬁ CHHI'OHUH

J

Ykaxure (I)OpMy AYCCK MPOCTPAaHCTBCHHLBIX PCIICTOK TreKCaroHaJIbHOM CHHTOHHH

i

Vkaxute GopMy ss9eeK IPOCTPAHCTBEHHBIX PEIIETOK TPUTOHAILHON CHHTOHUH

%

7
A %
7
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DeMeHTapHbIC SIYCHKHU B perieTkax bpaBe BHIOMPAIOT Tak, 4TOOBI
CUMMETPHS UX OCTABAJIACH TAKOW K€, KaK U BCEU PELIETKHU
CUMMETpHUS UX ObLIa pa3IMYHON U HE COBIajajia co BCeH penIeTKoi
YHCIIO MPSMBIX YIJIOB OBLIO OBl MAaKCUMaTbHBIM

00beM STYCHKH MUHHUMAJIbHBIM

OAHO3HAYHBINM OTBET O YKCJIE BO3MOXHBIX MPOCTPAHCTBEHHBIX PEUIECTOK OBbLI 1aH
I'. Bynsdpom

O. bpase

B. bperrom

P. ne JI'Unem

KoMOuHupys stueiiku MpoCTPaHCTBEHHBIX PEIIETOK KPUCTAIUIOB C TNIOCKUMU CETKaMH, MOJTYyYUM
4 suetiku bpase

2 siueliku bpase

3 siuetiku bpase

5 ssiueek bpase

VKaXUTe U3 YeThIPeX pOMOMUYECKHUX PeHIeTOK bpase - mpuMuTHBHYIO ()

a

VKaxuTe U3 YeThIpeX POMOMYECKHX penieTok bpase - 6a3oneHTprpoBaHHYHo (0)

VKaXUTe U3 YeThIpeX pOMOMUYECKHUX pelIeTOK bpase - rpaHeieHTpHPOBaHHYIO (B)
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VKaXUTE U3 YEThIPEX pOMOMUYECKUX penieTok bpase - 00beMOLIEHTPUPOBaHHYIO (T)

O.bpase BbIBEIeHO (DOPM NMPOCTPAHCTBEHHBIX PEIIETOK KPUCTAIIIOB
14

10
22
15
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9. YuedHO-MeTOAUYECKOe U HHPOPMAIHOHHOE O00ecTiedeHne THCHUTITHHBI (MOTYJIs1)
KommbrorepHsiii kinacc, 1octymn k cetd MHTepHET (BO BpeMs CaMOCTOSITEIBHOW paboThl), OPITEXHHUKA,
asieKTpoHHast 0a3a maHHbIX Oubmmorekun COI'Y, JIeKIMOHHBIE ayIWTOPHH, KaOMHET, OCHAIECHHBII
WHTEPAKTUBHOMN JOCKOH, TPOEKTOPOM.

a) OcHoBHAas JMTEpaTypa:

1. Ilyraues, B.M. Kpucramnoxumus / B.M. IlyraueB. — KemepoBo: KemepoBckuii rocynapcTBeHHBIIH

yauBepcuter, 2013. - 104 c¢. — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=232461. — ISBN 978-5-8353-1322-8. — Tekcr:
3JIEKTPOHHBIN.

2. bacamaeB, FO.M. Kpucramnodusuka u xkpucrammoxumus / FO.M. bacamaeB;, MuHuctepctso
obOpazoBanusi W Hayku Poccwuiickoii ®enepaunun, DenepansbHOe TrocynapcTBEHHOE OOHKETHOE
o0pa3oBaTeNbHOE YYpEXKICHHE BBICHIETO MNpOodecCHOHaIbHOrO obOpa3zoBanus «KemepoBckuid
roCyJapCTBEHHBIM YHHUBEpcHTET». — KemepoBo: KeMepoBCKMI TOCyAapCTBEHHBIM YHUBEPCHUTET,
2014. - 403 C.: wi. — Pexumm  nmocryna: no  mnommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=278304. — bubauorp. B ku. — ISBN 978-5-8353-1712-
7. — TekcT: ANeKTPOHHBIH.

3. Mopnacos, .M. Kpucramnorpadus: ydueOHoe snektpoHHoe uzganue / J[.M. Mopnacos, B.B.
CrtpokoBa, U.B. XKepnoBckuii; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit Dexnepanuu,
TamOOBCKHII TOCYHapCTBEHHBIM TeXHWYECKHH yHUBepcuTeT. — Tambos: ®I'BOY BIIO "TI'TVY",
2018. - 81 c¢.: Tabm, wmn. — Pexum gocryma: mo  mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=570376. — bubmauorp. B ku. — ISBN 978-5-8265-1995-
0. — TekcT: AIeKTPOHHBIH.

4. Hosocenos, K.JI. OcHoBbsl reomerpuueckoir kpucramuiorpaguu / K.JI. HoBocenos; Munucrepctso
obOpazoBanusi  Poccuiickoit ~ ®epepanun, DenepanpbHOoe  rOCyJapCTBEHHOE  aBTOHOMHOE
o0Opa3oBaTeNnpHOE YUpEeXKJIEeHHE BBICIIETO oOpa3oBaHus «HalmoHanbHBIA UCCIIENOBATEIHCKUN
ToMCKHH TOCYyIapCTBEHHBINM YHUBEpCUTET». — ToMck: M3narenscTtBO TOMCKOro mONMMTEXHUYECKOTO
yHuBepcuteta, 2015. — 73 c. : wn., Tabm., cxem. — Pexum nocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=442772. — bubnuorp. B KH. — TEKCT: AIEKTPOHHBIH.

0) 10MOJIHUTEIbHAS JINTepaTypa:

5. baraes, U.A. Kpucramiorpadusi: o603HaueHue u BbIBoJ KiaccoB cummerpuu / M.A. bataes, A.A.
baraeB; MunucrepctBo oOpazoBanuss u Hayku Poccuiickoit ®enepanuu, HoBocubGupckuii
roCy/lapCTBeHHBIN TeXHHUeCKui yHuBepcuTeT. — HoBocubupcek : HI'TY, 2015. — 60 c.: 1. — Pexum
nocryma: o nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=438293. — bubmuorp.
B KH. — ISBN 978-5-7782-2740-8. — TekcT: 37eKTPOHHBIH.

6. boiiko, C.B. Kpucramnorpadus u munepanorus. OcHoBuble noustust / C.B. boiiko; MunucrepcTBo

oOpazoBanusi u Hayku Poccuiickoit ®enepaunu, Cubupckuit denepanbHblii yHHUBEPCHUTET. —
Kpacnosipck: Cubupckuii ¢penepanbubiii yausepeutet, 2015. — 212 c.: Tabn., wi. — Pexxum nocryna:
o moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=435663. — bubmuorp.: ¢. 190-
194. — ISBN 978-5-7638-3223-5. — TekcT: 3JIeKTpOHHBII.

61


http://biblioclub.ru/index.php?page=book&id=232461
http://biblioclub.ru/index.php?page=book&id=232461
http://biblioclub.ru/index.php?page=book&id=278304
http://biblioclub.ru/index.php?page=book&id=570376
http://biblioclub.ru/index.php?page=book&id=442772
http://biblioclub.ru/index.php?page=book&id=438293
http://biblioclub.ru/index.php?page=book&id=435663

7. O®pank-Kamenenkas, O.B. Kpucrammodpusuka: [16+] / O.B. ®pank-Kamenenkas; CaHKT-
[TerepOyprckuii  rocymapcTBeHHbId yHUBepcuter. — Cankr-IlerepOypr: M3marensctBo CaHKT-
[lerepOyprckoro 'ocynapctBennoro Yuusepcutera, 2016. — 84 c. : cxem., wi. — Pexxum gocryna: mo
noxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=457943. — ISBN 978-5-288-
05673-4. — TekcT: NIeKTPOHHBIH.

8. bparmna, B.W. Kpucramiorpadusi, MuHepasoruss U oOoraiieHue MOJIe3HBIX HcKomaeMbix / B.M.
bparuna; MunucrtepctBo oOpazoBanuss u Hayku Poccuiickort ®enepanuu, Cubupckuit
®denepanbHblil yaHuBepcHuTeT. — KpacHosipck: Cubupckuii penepanbubiii yausepeuret, 2012, — 152 c.
: WL, CXEM., TaOdJI. - Pexum JOCTYyTIA: 10 MHOIIINCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=363881. — bubauorp. B ku. — ISBN 978-5-7638-2647-
0. — TekcT: 3JIeKTPOHHBIN.

9. H30paHHBIC I1aBbl KPUCTALUIOXMMUU U METOJBI U3YUYEHHUS HAHOCTPYKTYPUPOBAHHBIX MaTEPHUATIOB /
T.3. JIeiruna, P.E. ®omuna, A.M. I'ybaiinymmna, C.B. BomonbsHoBa; MUHHCTEPCTBO 00pa3oBaHUs

u Hayku Poccun, ®enepanbHOe TrocyaapCcTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BhICIIErOo oOpa3zoBanus «Ka3aHCKUIl HAIMOHANBHBIA HCCIENOBATENBCKUM  TEXHOJOTUYECKHIMA
yauBepcuteT». — Kazanb: M3narensctBo KHUTY, 2018. — 168 c.: wi. — Pexum poctymna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=501173. — buGmuorp.: ¢. 162-163.
— ISBN 978-5-7882-2411-4. — TekcT: 3IEKTPOHHBIN.

10. CoBpeMeHHBIC METOIIBI CTPYKTYpHOTO aHanm3a Bemects / M.®. Kympusuos, A.I'. Pyackas, H.b.
Kodanosa u ap.; @enepanbHoe areHTCTBO 110 o0pazoBanuio Poccuiickoit @enepanuu, DenepansHoe

rOCYJapCTBEHHOE 00pa30BaTENbHOE YUYPEXKIEHUE BBICIIETO MPOPECCHOHATBFHOTO 00pa30BaHUA
"KOxub1il penepanvubiii yauBepcutet". — PoctoB-Ha-Jlony: M3natensctBo FOxHOro henepaapHOro
yHuBepcurera, 2009. — 288 c. — Pexum jpocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241003. — bubnuorp. B ku. — ISBN 978-5-9275-0653-
8. — TekcT: AJIeKTPOHHBIH.

11. Monuna, JI.H. Pentrenorpadus. KauectBennslii peHtreHoda3onsiit ananus: [16+] / JL.H. MonuHa;

MunuctepctBo oOpasoBanusi U Hayku Poccuiickoil ®enepaunu, TIOMEHCKHI rocyaapCTBEHHBIH
yHuBepcuteT, MHcTUTYT XMMmuHM. — Troomens: M3patenscTBO TIOMEHCKOTO TrOCYIapCTBEHHOI'O
yHuBepcurera, 2016. — 119 c: wun. — Pexum pocryma: mno mnoxgmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=567437. — bubmauorp. B ku. — ISBN 978-5-400-01316-

4. — TeKCT: 31eKTPOHHBIH.

B) nporpamMMHoe odecriedueHue 1 MHTepHeT-pecypchbl
ObecrieyeH JOCTYI K COBPEMEHHBIM TMpodeccHOHANbHBIM 0a3aM JaHHBIX, HMH()OPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTemMaM (bubmuorexa COI'Y):
e OneKTpoHHasa bubnuoTeka auccepTauun u aBTopedcdeparoB PI'b (Ob[ PI'b)
TpebyeTtca peructpaums B bubnmorteke COIY
e JOBC «YHuBepcutetckasa 6ubnuoreka ONLINE»
TpebyeTca pernctpauna B 6ubnmnoteke COINY
¢ J3bC «HayyHasa anekTpoHHasa 6bubnuorteka elLibrary.ruy
CamocTosiTenbHasa pernctpauus Ha canTe
e J3BbC «KoHcynbTaHT cTyaeHTay CTyneHYeckasa aNeKTPOHHas 6MbnuoTeka N0 MegULIMHCKOMY U
chapmaLieBTM4ECKOMY 06pa3oBaHu1I0, a TAKKe MO eCTeCTBEHHbLIM U TOYHbLIM HayKaM B LIeSIOM
TpebyeTca pernctpauma B bubnmnoteke COIY
¢ J3BbC «lOpanTt» — ob6pa3oBaTenbHasa cpeda, BKNYaKLaa BUPTyalbHbIW YATaNbHbLIN 3an
y4eOHUKOB U y4ebHbIX NOCOOUIA OT aBTOPOB U3 BeAyLinx By3oB Poccuu No BceM HanpaBlieHUaAM U
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http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/

cneumnanbLHOCTAM
TpebyeTtca pernctpaumsi B bubnmoteke COIY

e Springer Customer Service Center GmbH (6a3a gaHHbIX, COAepXKaLLme SNEKTPOHHbIE U34aHUs
nspatenbctBa Springer Nature 3a nepuog 2011 — 2017 rr. (NONHOTEKCTOBAsA KONMEKLUMs B KONMYECTBE
46 332 kHur)

JInunblii kabuHer Ha caiite COI'Y http://portal.nosu.ru/
CaiiT nuctanmonnoro odyyenuss COI'Y http://Ims.nosu.ru/
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PI'BOY BO «CeBepo-OceTnHcknii rocygapcrBeHHbl yHuBepcuter nMenn Kocra JleBanoBnua Xeraryposay

DJIEKTPOHHBIE PecypChl, 00ecnevnBaoIe peaau3anuio 00pa3oBaTe/bHbIX POrPamMMm

HaumeHnoBaHue ITpunan Caenenns o Ne nmorosopa N Koa-Bo Xapakrep
[1]
Ne DJIeKTPOHHOTO JICKH AHP ec npaso- HA NIPaBo Cpox neiicraus TO4YeK gocTyna/ HCTHKA
Ne cairTa 3aKJIIOYEHHOr0 0roBopa M
= pecypca OCTh obJiajareJie ucnoab3oBanus I6C NnoJib30BaTeei J0CTyna
HOZ ‘;Bg’ g;g ;gfff’ 14 12.09.2014 .-11.09.2015 r. 7000
ﬂog‘;‘gfg (J)V; ;ggors/ 1 12.09.2015 r.-11.03.2016 T. 7000
ﬂog:%%pog@zs(ﬁ-gil 16 12.03.2016.r.-11.09.2016.1 7000
Hog‘f;f (J)VSQ ggféof/ 16 12.09.2016 r.-11.03.2017 . 7000
IbC _ 000 Jlorosop Ne 069-02/17 12.03.2017r. -11.03.2018r. 7000 o IP-
1 "YHuBepcuTercKas http://ww «Hexo- or 13.03.2017 azxpecy
6“%;"‘;::;.“3 Croponms Wig:)b::fc Mera» ﬂor((’)‘i"g 4%’91283 128’ 17 12.09.2017r.-11.03.2018r. 7000 66?3%““
J:[or%io%]\gesoggigzl 18 16.04.2018r.- 16.10.2018r. 7000
z[or(;iogongolgg éo’ 18 17.10.2018r.-31.12.2018r. 7000
Horo(‘j;’fi fgozz 12'8125019 01.01.2019r.- 30.06.2019r. 7000
Jlorosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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I') COBPeMEeHHbIe HH(DODM&HHOHHLIQ CNIPABOYHBIE CHCTEMBI, 3J1eKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI:

1. VYuebGubic MaTepualbl Ha caiite Kadeaps! kpucramiorpaduu CIIOI'Y: http://crystal.geology.spbu.ru/ ;
2. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/ ;

3. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
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10. MaTepHuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOLYJIs1)

YdeGHble ayAMTOPUH 1JIs1 NIPOBEACHHUS 3aHATHIA JIEKIHOHHOI0 THIIA, CEMHUHAPCKOI'0 THIIA, IPYNINOBBIX U
MHIUBUAYAJIbHBIX KOHCYJIbTAIIUM, TEKYLEr0 KOHTPOJISA U IIPOMEKYTOYHOM aTTeCTALUH, 2 TAKKe
CaMOCTOSITEJIbHOMH paGOTI)I Oﬁy'—laIOIIIl’lXCﬂ: HpeHOZ[aBaTeJ'IBCKI/Iﬁ CTOJI, CTYJI, CTOJIBL U CTYJIbS JIst 06yanOH_[I/IXC${,
Kadenpa, K1accHas 10cKa.

O0opynoBaHne: MyJIETHMEIUHHBIH KOMILIEKC (IIPOEKTOP, S9KpaH), HOYTOYK, KOJIOHKH C IPOTrPaMMHEIM 00ecTieueHHeM,
BBIXOJIOM B CeTh MIHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBarenbHyto cpexy COI'Y
Iporpammuoe obecrieuenune Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; nemoHcTpannostbie u
y4eOHO-HarIAJHbIe TOCOOHS (BHICONPE3CHTALINS).

Poccuiickas ®enepanus, 362025,
Pecny0Omnmka

Cesepnast Ocetust —Ananusi,
ropox BianukaBkas,

ymuia Batytuna, 1om 44-46,
yueOHsIit kopirye Ne 7, ayn. Ne 414

YueOHble ayTHTOPUH /151 TPOBeJeHHsI 3aHATHH JEKIMOHHOI0 THIA: NPEI0JaBaTeIbCKUH CTOM, CTYI, CTONBI U
CTYJIbsI A7 OOYUArOLIMXCs, KIacCHas JOocKa, Kadenpa.

VHTepakTHBHOE MyJIbTUMEANITHOE 000pYHOBaHHE C IIPOrPAMMHBIM O0OecIiedeHHeM, BBIXOJI0OM B ceTb MHTepHeT 1
JIOCTYIIOM B 3JICKTPOHHYI0 HHPOpMaIIMOHHO-00pa3oBarenbhyto cpeny COI'Y: (Jocka FOX IB82, IIpoektop Aser
U5200 nacrennsiii kpormreidH FOX ST1200). Pabouas crannus B kommuiekre: [Ipomeccop: AMD X3 455/ ASRock
N68-S3/2048Mb/500Gh

Kommetotep mnsa oduca B komrutekre (Morutop (AOC 23,6 12476 Vwm<Black>)//Cuctensrit 610k (FOX MIMO 9606-
BU) AMD A8 X4 5500.MSI A78M-E35,4Gb DDR3 1600,1Th, DVD+/-RW,450w,y/ KnaBuatrypa (KB-528
FOXy/Mpbib (MS-1008:0Xy/Cetesoii punetp (Buro 600SH-3-9FT)// Ilatu xopx (Patchcord smroit SE Copper
3m)//Posetka TWT. Jlazepusiit mpuntep Phaser 3140. Y qmunutens 4x3 ¢/3 Della - 2mir.

Iporpammuoe o6ecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; nemoHcTpannoHHbIie 1
y4eOHO-HarJIsITHbIE TOcOo0Hs (BUICONPE3CHTALIHS).

Poccuiickas ®enepanus, 362025,
PecnyOnuika

Cesepnast Ocetust —Ananusi,
ropon Bragukaskas,

ynuua Batyruna,

oM 44-46, yaeOHbIi Kopiyc Ne 7,
ayn. Ne 607 b

JlabopaTopuu: KOMIBIOTEPHBIE KJIACCHI 1151 IPOBeeHHs TEKYIIero KOHTPOJIs M MPOMeKYTOUHOH aTTecTalUH, a
TaKKe CAMOCTOSITEIbHOH padoThI 00y4AIOIUXCH:

TMIPETI0IaBaTeTbCKUH CTOM, CTYJ, CTOJBI M CTYIbS AT 00y4Jaromuxcs, Kadeapa, KiaccHas T0CKa.

Ob6opynoBanne: KoMmpioTeps! 111 KOMITBIOTEPHOTO KJIacca B KOMITIEKTE - ¢ TIPOTPAMMHBIM 00€CIIedeHIEM, BBIXOZIOM B
ceTh IHTEpHET M TOCTYIIOM B 3JIEKTPOHHYI0 HH(OpMamoHHo-00pa3zoBarenbHyto cpeny COI'Y; HCTOUHUKH
GecriepeboiiHoro mutanus, Ippon, kommytartop st kinacca D-Link DGS-10240, unrepakTuBHas 10CKa
78%(1702070/15112/11344/2+ npoekrop Beno MX503.

[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR;
Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema TecTupOBaHus
Sunrav WEB Class (beccpounoe I10); [IporpamMMHoe obecriedeHne UIst peJaKTHPOBAaHUS XUMHIECKUX (Gopmyi Isis
Draw (Beccpounoe I10); KoncynsranT mmoc; Crctema noucka TEKCTOBBIX 3aMMCTBOBaHHHN «AHTHIITArHat BY3y;
IMporpamma s DBM «baHk BonpocoB utst KOHTpOIIs 3HaHU»; ['apanT; Cisco Webex; eMOHCTpaIoHHBIE U y4eOHO-
HaTrJBIHbIE TOCOOMs (BUACOTIPE3CHTALINS).

Poccuiickas ®enepanus, 362025,
Pecnyonmka CeBepHast Ocetust —Ananus,
ropon Bnanukaskas,

ymuia Batytuna, nom 44-46, yaeOHbIH
kopryc Ne 7, ayn. Ne 614

bu6aunoreka, B TOM YHC/Ie YHTAILHBIN 3aJ1: CTOJIBI M CTYJIBSI TSl 00YYarOIINXCsl, KOMITBIOTEPBI B KOMILIEKTE - C
IporpaMMHBIM OGCCHC‘IGHI/IGM, BBIXOJIOM B CECTh I/IHTepHeT U JOCTYIIOM B DJIEKTPOHHYIO l/IH(bOpMaLIl/IOHHO'
oGpaszoBarenshyio cpeny COI'Y

Poccuiickas ®enepanus, 362025,
Pecny6siuka CeBepHas Ocetust —AnaHus,
ropoa Brnanukaskas,

66



IMporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Koucymbrant
witoc; apanr; Cisco Webex;

OBC"Yuusepcurerckas Gudnmmnoreka ONLINE" https://biblioclub.ru

OBC «Koucynbrant crymeHray  http://www.studentlibrary.ru

3BC «lOpaiit» www.biblio-online.ru

ymuna Lleperenu/BatyTtuna, nom 16/19,
yueOHsIi Kopiyc Ne 6

67


https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

11. JIuct 00HOBIeHHMS/AKTyaIN3aAllUN

[IporpamMMma akTyanu3upoBaHa.

[Iporpamma paccMoTpeHa 1 yTBEPIKIeHA Ha 3aceaHuy KadeIpbl OpraHN4YeCcKOr XUMHUU
HaumeHosaHue Kagpeopvl

ot «08» ampens 2022 r., mpotokoin Ne 8.

[Tporpamma omoOpeHa Ha 3acelaHuu coBeTa (paKyIbTeTa XMMHU, OMOJIOTHU M OMOTEXHOJIIOTUU OT
«25» ampens 2022 r., mpotokoit Ne 6/21-22.
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