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1. Crpykrypa n 0011asi TPY10€MKOCTb JHCHUIINHBI
OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTaBIsCT 3 3aueTHbIe equHuibl (108 gacos).
dopma NPOMEKYTOUYHON aTTECTAMU — IK3aMEH.

Ounas hopma o0ydeHUs

Kypc 3
Cemectp 6
Jlexmn 34
IIpakTrueckuie (CeMHHAPCKUE) 3aHATHS 34
JlaGopaTopHsie 3aHATHS

Koncynsramumu

HTOro ayInTOpHBIX 3aHITHI 68
CamocrostenpHas pabora 40

KypcoBas pabora

dopma KOHTPOJIS

3K3aMEH R
3ader T
OO0111e€e KOJIMUECTBO YacOB 108/3 3zer

2. Ilean ocBOEHHUSI TUCIHILIMHBI

Llenbto ocBoeHus ydeOHOW aucuumnHbl «Kpucramnoxumusay», ssisomeiics dvacteio IIOOIl mo
nanpasiienuto 04.03.01 Xumus u obecnieunBatomieii peanuzanuio @I'OC 3++ o 1aHHOMY HaIPaBJICHHUIO,
ABJISICTCA O3HAKOMJICHHE CTYAEHTOB C OCHOBAMHU MHHEPAJOTMM U KpHcTaiorpaduu, yriyolieHue
CTY/ICHTaMH 3HaHUH 110 CBOWCTBAM KPUCTAJUIMYECKHUX BEILECTB, 11O POJIM €CTECTBEHHBIX M UCKYCCTBEHHBIX
MHUHEpaJIOB B HApOJHOM Xo3stiicTBe. JlucuuiuiiHa 6a3upyercs Ha 3HaHUSX, IPUOOPETEHHBIX CTYIEHTaMH
IpU U3YyYCHWH AWCIUIUIMH: OOIIas M HEOPraHWYecKas XHWMUS, OpraHudecKas XHMHs, aHAIATHYECKas
XUMHUS. 3HAHUS, HOJYYECHHBIE CTYJIEHTaMU I10 MHUHEpAJIOTHH, KpuUcTasiorpaduu ¥ KpPUCTALNIOXUMHHU
OMOTEHHBIX 3JEMEHTOB, OYAYT HCIIOJIB30BAaHBl MMM IPH W3YYCHUH AWCIUIUIMH CIEHHATN3alNHU, TPH
BBINIOJIHCHUH BBIIYCKHBIX KBATU(UKAIIMOHHBIX paboT, paspabotke HayuHbix mpoektoB (IIC 26.006
«CrenuaianucT mo pa3paboTke HaHOCTPYKTYPHPOBAHHBIX KOMITO3UIIMOHHBIX MaTepHaioBy). JuciuuinHa
OpPHEHTHUPYET Ha MPOGECCHOHATBHYIO JEATSIILHOCTh yunuTens u mpenogasarens xumud XXI Beka (ITC
01.001 «Ilenaror (nenarornyeckas AesTeIbHOCT B cdepe  JOMIKOJIBHOIO, HAyaJbHOTO  OOILIEro,
OCHOBHOT'O 00I1Iero, cpeaHero odmero oOpa3oBaHMs (BOCHHUTATENb, YUYHUTENb)»), TOTOBOTO HE TOJBKO
IIPENOIHOCUTh CBOUM YYEHHMKaM TEOPETHUYECKHE OCHOBBI MpeAMeTa, HO M OCBEUIaTh €ro MPUKIIAJHbIE
aCreKThl, HalpuMep, BIUSHUE XUMHUYECKOTO COCTaBa U OCOOEHHOCTEM KpUCTAINIMYECKOTO CTPOCHHS
MHHEpaOB Ha BO3MOXXHOCTh HMX HCMONb30BaHus B HapogaHoM xossiictee (IIC 01.003 «Ilemaror
JOTIOTHUTEIILHOTO 00pa30BaHUs IETEH U B3POCIIBIXY).

Lenu ocBOCHMS AUCHUILIMHBI:

- (dopMHpOBaHHE Y CTYJCHTOB IpPEJICTABICHHUS O CTPOEHUM KPHUCTAIJIOB, a TaKK€ O CBS3M €ro co
CBOMCTBAMH KPHUCTAIIJIOB ¥ IPUPOAON XUMUYECKOTO B3aUMOICUCTBUS;
- u3ydyeHue (yHJAMEHTANbHBIX MOHATHH,  NPEACTaBICHUA U  (UBMKO-XMMUYECKUX MOJETeH,
HCIIOJIB3YEMBIX ITPU ONMMCAHUM CTPYKTYPbI XUMUYECKHUX COCTMHEHUN B KPUCTAININYECKOM COCTOSIHHH.
3aga4yu AUCHMILINHBI:

PacKpbITh POJb CHMMETPHUM M TPEXMEPHOM NEPHUOJUYHOCTH TMPHU ONHUCAHUU  CTPYKTYpBI
KPUCTAJUIMYECKUX BEILECTB;
* pacCMOTPETh OCHOBHBIE METO/IBI ONPEEIEHUS U KOJIMYECTBEHHOTO OMUCAHNS CTPYKTYPHhI KPHUCTAJIIOB;
* pPa3bIICHUTH CYTh (DyHIaMEHTAJIbHBIX OHATHH U MPEACTaBICHUH KPUCTAIUIOXUMUH.
33)13'*[1/1 H3YYCHUHA JUCHUIIMHBI:
JlaTb cTyaeHTam npeacTaBICHUE:



*0 BO3MOXKHOCTSX PEHTTeHO()a30BOr0 U PEHTTEHOCTPYKTYPHOTO aHAIIN3A;

‘0 BAOXHEHIIMX TEOPETHYECKUX MOJENAX, HCIOIb3YEMbIX B KPHUCTAUIOXMMHMM JUIsl  ONMCAHMS
IIPOCTPAHCTBEHHOI'O CTPOEHUSl KPUCTAUIOB U BBIABICHUS 3aBUCUMOCTEH MEXKIy HMX COCTaBOM U
CTPOCHHEM,;

‘0 BOKHEHIINX KOMIBIOTEPHBIX 0a3aX KPUCTALNIOCTPYKTYPHBIX JaHHBIX.

3. Mecrto aucuuminHbl B cTpykrype OIIOIT

B1.B.05 - Yacts, Qopmupyemas ydacTHUKaMH OOpa30OBaTEIbHBIX OTHOIICHHA OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMBbl OaKajaBpuaTa.

Kpucramnoxumuss OTHOCHUTCS K OJIOKY €CTECTBEHHOHAYYHBIX JHWCIMIUIMH M HalpaBlieHa Ha
(GbopMUpOBaHHE Yy CTYACHTOB IMPEACTABICHUS O CTPOCHUM KPUCTAJIOB, a TAaKXKE O CBS3H €ro Co
CBOMCTBaMM KPHUCTAJUIOB M MPHUPOJOH XUMHUYECKOTO B3aMMOJCHUCTBHS. JlucuuIuimHa ocBauBaeTcs B 6
ceMecTpe.

Copepxanne Kypca 0azupyercs Ha 3HAHUSAX, IPUOOPETEHHBIX NMPU M3YYEHUU CTyAeHTamu B 1 — 5
cemectpax KypcoB «Heopranmueckass xumusi», «Opranuueckas xumusi», «Dusnyeckas Xumus»,
«Martematukay, «OU3nuKa.

Z[J'ISI OCBOCHHA JHUCHHUIIIIMHBI «KpI/ICTaJ'IJ'IOXI/IMI/IH» Yy CTyACHTAa JOJIZKHBI OBITh CJICAYHOLIUC
KOMIICTCHIIUU

Ynueepcaﬂbnble Komnemernyuu.

YK-1: CnocobeH ocymiecTBIsTh MOMCK, KPUTUIESCKUI aHAJIM3 ¥ CHHTE3 MH(OpMAINU, MPUMEHSTh
CHCTEMHBIH MOIXO] ISl pELICHUsI TOCTABIEHHBIX 3a/1a4.

YK-2: CniocoOeH onpenensaTs Kpyr 3a1a4d B paMKax IMOCTABJICHHOW IEIM U BEIOUPATh ONTHMAILHBIC
COCOOBI UX PELICHMs, UCXO/1s U3 AEUCTBYIOIIUX ITPABOBBIX HOPM, UMEIOLINXCS PECYPCOB U OTPAHUYECHUH.

YK-4: CnocoGeH ocymecTBISATh ACTOBYI0 KOMMYHHUKAIIMIO B YCTHOH M NMUCHMEHHOW (opmax Ha
rocyJapcTBEHHOM s3blke Poccuiickoii ®denepaniui 1 HHOCTPaHHOM(BIX ) s3bIKE(aX).

YK-6: CnocoOGeH ymnpaBisTh CBOMM BpEMEHEM, BBICTpAaMBATh W PEATU30BBIBATH TPACKTOPHUIO
CaMOpPa3BUTHS Ha OCHOBE MPUHIIMIIOB 00pa30BaHUs B TEUEHUE BCEH KU3HH.

YK-8: CrnocobeH co3maBaTh W IOJIECPKUBATH OC30MACHBIC YCIIOBUS KU3HEICATCIIEHOCTH, B TOM
quciie PU BOZHUKHOBEHUH YPE3BhIYaMHBIX CUTYaLUH.

Oowenpogpeccuonanvnovie Komnemenyuu':

OIIK-1: CnocoGeH aHamUM3UpOBaTh U  HMHTEPIPETUPOBATH  PE3yJIbTaThl  XMMHYECKHX
AKCIIEPUMEHTOB, HAOIIOJICHUN U U3MEPEHUI.

OIIK-2: CnocolGeH NpoBOAUTH C COOJIOJJCHHMEM HOPM TEXHMKH O€30MacHOCTH XUMHMYECKHM
OKCIEPUMEHT, BKJIIOYAs CHHTE3, aHalM3, W3YUYeHHE CTPYKTYPbl W CBOWCTB BEIIECTB M MaTE€pPHAaJIOB,
HCCIIeIOBaHKE MIPOLIECCOB C UX YYACTHUEM.

OIIK-3: CniocoGeH NpUMEHATh pacue€THO-TEOPETUUECKHUE METO/IbI ISl U3YYEeHUsI CBOWCTB BEIIECTB
Y TIPOIIECCOB C MX YYaCTHUEM C UCTIOIH30BAaHUEM COBPEMEHHOHN BBIYHMCIUTEIBHON TEXHUKH.

OIIK-4: CnocoOeH I1uUIaHUpOBaTh pPabOThl XUMHUYECKOW HAIpaBICHHOCTH, 00OpabaThiBaTh U
WHTEPIPETHPOBATH MOTyYCHHBIE PE3yIbTATHI C UCTIOJIH30BAHNEM TEOPETHUECKUX 3HAHUHN M MPAKTHUECKUX
HaBBIKOB PEIICHUSI MATEMaTHUECKUX U (PU3UYECKUX 3a]1aU.

OIIK-5: CnocobeH ucnoab30BaTh CYIIECTBYIOIINE MPOTpaMMHbIE MPOIYKTHl U HH(OPMALIMOHHBIE
0a3bl JaHHBIX Ui peleHHs 3a/1a4 Mpo(ecCHOHANBHOMN JEATENIBHOCTH C YYETOM OCHOBHBIX TpeOOBaHUMN
MH(OPMALIMOHHON OE30MaCHOCTH.

OIIK-6: CriocobeH mpeacTaBiIsATh pe3yabTaThl CBOCH paboThl B yCTHON M MUCEMEHHOM (opme B
COOTBETCTBUH C HOPMAaMH U TPaBUIIaAMH, TPUHSATHIMHU B MPO(HECCHOHAITEHOM COO0IIECTBE.



O6o6mennbie TpyaoBble (yHkuuu (OTP), xoTOpble CMOXKET MOJHOCTHIO WJIM YaCTHYHO
MIPOJIEMOHCTPUPOBATH CTYICHT IIPU OCBOCHUHU JAHHOMW JAUCLUIUIHHBIL:

B pamkax [1C 01.001 «ITemarory:

A [Tegarornyeckas JIEATCIBHOCTh IO MPOCKTHPOBAHUIO W peaM3allMd 00pa30BaTEIHbHOIO
mporecca B 00pa30BaTENbHBIX OPTraHU3ANUSX JOIMIKOJIHHOTO, HAYAIBHOTO OOIIEro, OCHOBHOTO
obmiero, cpeaHero oomero oopa3oBaHus;

B [lenarornyeckass JAEATENBHOCTh IO TPOSKTUPOBAHHIO U  pealn3allid  OCHOBHBIX
00111€00pa30BaTENLHBIX MPOTPAMM,

B pamkax [IC 01.003 «Ilegaror 1omoIHUTENBHOTO 00pPAa30BaHUS TS U B3POCIIBIX ).

A HpeHOI[aBaHI/IC 110 JOITIOJIHUTCJIbHBIM 06Hl€06pa3OBaT€JIBHBIM Inmporpammam

B pamkax [IC 26.006 «Cneuuanuct no pa3padboTke HAaHOCTPYKTYPHUPOBAHHBIX KOMITO3ULIMOHHBIX
MaTEpHUAJIOBY.

A JIaGopaTopHO-aHATUTHUECKOE COMPOBOXKIECHUE pa3pabOTKH HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITHOHHBIX MaTEPHAJIOB.



4. TpeOoBaHusl K pe3yJbTaTaM 0CBOEHHS TMCUUILIUHBI (KOMIETEHIHH 00y4aromerocs,
(opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIJIMHBI (MOYJIs1)

[Mpouiecc wm3ydeHuss AUCHUIUIHHBI «KpHUCTAIUIOXUMES) HalpaBiIeH HAa (QOPMUPOBAHUE CICIYIOIIIX
KOMIIETCHIINH:

Koxer

KOMIIETeHIHi ConeprkaHre KOMIIETEHITUI

K-1 Crnioco0eH UCnoiab30BaTh 3HAHUS O CTPOSHUH BEIIECTBA, MPUPOIEC XUMUUYECKOU
CBSI3M U CBOWCTBAaX Pa3JIMYHBIX KJIACCOB XMMHYECKHX 3JIEMEHTOB, BEILECTB U
MaTepUajIoB JIJIsl MTOHUMaHUS MEXaHU3Ma XUMUYECKUX PeaKIuil, MPOUCXOIALIIX
B TEXHOJOTMYECKHUX Tpolleccax W  OKpPYXKalolleM MHUpe, a Takke
€CTECTBEHHOHAy4YHbIe 3HAHUS JUIS pelleHus 3aJad MNpodecCHOHaIbHON
NESATEIbHOCTH

IK-2 Crioco0eH NMpHUMEHSTh COBPEMEHHYIO alapaTypy INpU IMPOBEIECHUU HAYYHBIX
UCCIICOBAaHMI, a TaKKe COBPEMEHHBIE TEOPETUYECKHE IPEICTABICHHS
XUMHAYECKON HAYKH JUIS aHAJIN3a DKCIIEPUMEHTAIBHBIX JaHHBIX




B3anMocBs3b M1aHUpyeMBIX pe3yIbTaToB 00ydeHus o nucuuiuinie «Kpucramioxumusy» ¢ popmupyembivMu komnereHnusmu OITOIT

Kogsr Wuaukatopbl [Imanupyemsie pe3ynbTaThl 00y4eHHUs, COOTBETCTBYIOLINE (YOPMHUPYEMBIM
KOMITETEHIUH JIOCTIKEHHS MPOGECCHOHATIEHON komneternuaM OITOIT
OIIOIT KOMIIETEHIIAHA
3HaTh Ymetb Biagets
IK-1 MK-1.1. VMcnonb3yeT 3HaHUS O CTPOSHHUH BEIIECTBA, MPUPOJE | PyHAaMeHTaIbHbIC HCIIOJIB30BaTh INEPBUYHYIO | IPAKTUYECKUMU
XUMUYECKOM CBSI3U U CBOMCTBAX Pa3JIMYHBIX KIACCOB MOHATHS, TEPMHUHOJOTHIO | KPUCTAIUIOCTPYKTYPHYIO | HABBIKAMH
XUMHUYECKUX JIEMEHTOB, BEIIECTB U MAaTEPHUAJIOB IS u CHMBOJIHKY | HH(POPMAIIHIO IUTS | HCCJIE IOBAHMS
HNOHUMaHWsI MEXaHU3Ma XUMHIECKUX PEAKIUMI, IPOUCXOIALINX KpHUCTAJDIOXUMUH, ONpeACJICHUsI  OCHOBHBIX | KPUCTAIUIMYECKHUX
B TEXHOJIOTHIECKUX IIPOLECCaX W OKPYIKAIOIIEM MHUPE, *-CUCTEMATHKY 0COOEHHOCTEH  CTPOCHUS | CTPYKTYD
KPUCTAIUTMYECKUX KPUCTAIUTMYECKUX
IK-1.2. IlporHo3upyeT CBOMCTBA XUMHYECKAX COSTUHEHUH U CTPYKTYp BAKHEHIINX | BEIeCTB
MaTepHajoB Ha OCHOBE AaHHBIX 00 X CBOMCTBaX U KIaccOB  MPOCTHIX M
XUMUYECKOM CTPOECHUH; CITOKHBIX
MK-1.3. Hcnonb3yeT cCOBpeMEHHBIE TEOPETHYECCKHE FEOPTARIHEORER 1
[PEACTABICHUS XUMUUECKON HAYKU U €CTECTBEHHOHAYYHBIE OpraHquCKVHX
3HaHMsI B CBOEH NPO()EeCCHOHATIBHOM NesITENbHOCTH COCHIHCHIH,
IK-2 MK-2.1. Bnageetr cOBpeMEHHBIMH METO/IaMH HCCIIEIOBAHUS CyTb OCHOBHBIX METOJOB| OIIEPUPOBATH KOMILIEKCOM
XUMHUYECKUX COEIMHEHNI U MaTepHaJIOB; KPUCTAJUIOXUMHUYECKOTO | BAXKHEMIIMMM ITOHATUSIMU | HCCIIENOBATEIbCKUX U
aHaJIn3a KpHUcTaiorpaduy, QHAJIMTUYECKHAX
IK-2.2. AHaJm3preT " UHTCPIPETUPYET PE3YJIbTAThI KpI/ICTaJ'IJ'IO(bI/I?.I/IKI/I U | METOO0OB aHaInuz3a
XUMHUYECKOT0 SKCIIEPUMEHTA Ha OCHOBE COBPEMEHHBIX KPUCTAIIIOXHMHH KPUCTAITNYECKUX
TEOPETUYECKUX NPEACTABICHUA XUMUYECKON HAYKHU CTPYKTYP

OOuM cpeicTBOM KOHTPOJIS SIBIISICTCS BBEJICHHAsI B YHUBEPCUTETE OAITIbHO-PEHTHHIOBAsA CUCTEMA OIIEHKH YCIIEBAEMOCTH CTYICHTOB CIELUAINTETa U
HanpaBiieHU# OakanaBpHara.



5. Conep:xaHue U y4eOHO-MeTOAMYECKAST KAPTA JUCHUNIMHBI

Tabnuuya 5.1
HanmenoBanne TeM (BOIIPOCOB), CamocTosiTenpHas padora DopMbI Jlureparypa
Howmep o 3aasTus
He e W3y4YaeMbIX 0 JaHHOH CTYJCHTOB KOHTPOJI
AMCIIMILTHHE 1 | mp Copaepxanue Yacer A
Paznen 1. 3axonst 1. 3akpeIThIe OMIEpaIy U YIIEMEHTHI Koncme 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 cummetpuun. CBoiicTBa 2 onpoc
KpUCTajie,  KPUCTAJUIMYECKOM MHBEPCUOHHBIX oceil. IIpoekunu 3aKkphIThIX
BEIIECTBE M KpUCTaIOrpaduu. 3JIEMEHTOB CUMMeETpUU. B3auMocBsI3p MexXIy
3aKoH MMOCTOSHCTBA JIBYTPaHHBIX 3aKpPBITBIMU 3JIEMEHTaMU CUMMETPHHU.
YIJI0B B KPUCTAJIIAX.
Jlexus 2. CummeTpust 1. 3akpeIThIe OTIEpaIH U IIEMEHTHI Koncmex 1,2,5,6
KPUCTAJLIOB. cuMmeTpuu. [IoBOpPOT U MOBOPOT C UHBEPCHUEH. T,
IToBOpOTHBIE M MHBEPCHOHHBIE OCH. JIOKJIaz,
2 2 2 | [Inockoctu cummerpuu. CBoiicTBa 2 YCTHBII
MHBEPCUOHHBIX Oced. ITpoeKIum 3aKphIThIX 0IIpoc
3JIEMEHTOB CUMMETpHHU. B3auMocBsI3b MEXIY
3aKpPBITHIMU 3JIEMEHTAMU CUMMETPHHU.
Jlexnus 3. Dopmsl 2. Ocu BbIcHIEro nopsiaka. TodyedHblie rpymmsl, Koncnek 1,2,3,4
KPUCTAJUTMYECKUX KaTeropHuH, ceMeicTBa. 3epKalbHbIE TOBOPOTHI T,
MHOTOTPaHHHUKOB. Y 3€pKaIbHO-TIOBOPOTHBIE ocH. CHMBOJIMKA JTOKJIa,
3 2 |9 [endnuca. Kpucrammmdeckast CTpykTypa. 2 YCTHBIN
Tpancisauums. ['pynnel TpaHCISILMIMA. 0IIpoc
Kpucramnueckas penierka, 6asuc.
[NTapannenorpaMmbl 1 apajuieIenuIe bl
MTOBTOPSIEMOCTH.




Jlekuusa 4. 3aKOH LENBIX YHUCEN H 2. Ocwu BoICIIETO MTOpsiAKa. TovYeUHbIe TPYIIIHI, Koucnek 1,2,3,7,8
AQHAJIUTUYECKUE METOIbI ONUCAHHUS KaTeropuH, ceMeicTBa. 3epKanbHbIe IOBOPOTHI T,
KPHCTAIUTHYECKHX 1 3epKaJIbHO-IOBOPOTHBIE OCH. CHMBOJIHKA YCTHBIN
MHOTOTPaHHUKOB. endnuca. Kpucrammmueckas CTpyKTypa. ompoc

Tpancisauus. ['pynnel TpaHCISILMIMA.

Kpucramnuueckas penierka, 6a3uc.

[MapannenorpaMMbl B TapajuIeIeUIC bl

MIOBTOPSIEMOCTH.
Paznmen 2. 'eomeTpuueckas Teopus 3. U3omopdusm. [lomumopdusm. AmmoTponwst. Koncnek 1,2,3,4,5

CTPYKTYpBI KpHCTAILIA. ®da3pl  MEepeMEHHOTO  CcocTaBa.  [Bepibie T,

Jlekus 5. Kpucrammmdeckas pactBopbl. AHTHH30MOpPdU3M. MopdoTpomnusi. YCTHBIN
pemietka.  Teopuss  CTPYKTYpHI ABTtomopdoTporusi. [Tonutunus. ®da3bl omnpoc
kpucramioB E. C. denoposa. BHEJIPCHUSL. JedekTsl  KpUCTALIMYECKOU

CTPYKTYPBHIL.
Jlexkmust 6. DKcrepuMeHTaNIbHAS 3. U3omopdusm. [lomumopdusm. AmmoTponwst. Koncmex 1,2,3,4,5,9,
MPOBEPKa TEOMETPHUYECKOW TEOPHH ®a3pl  MMEpeMEHHOTO0  CcOoCTaBa.  |Bepibie T, 10,11,12
KpHCTaJIOB. pacTBOpbl. AHTHH30MOpPDU3M. MopdoTpornusi. JTOKJIad,
PeHTreHoCcTpyKTypHBII aHAIN3. ABTOMOpGOTpONHSL. ITonurunus. ®Da3bl YCTHBIN

BHeapeHus.  JlehekTel — KpUCTAJUIMYECKON orpoc

CTPYKTYPBHIL.

Pasznen 3. OcHOBHBIE TOHATHUSA 4. Kpucramiorpauyeckue TOUYCYHBIC TPYIIIIB, Koncnex 1,2,3,4,5,9,
KpPUCTAJUIOXHUMHUHU CriocoObl pa3MelnieHus y3a0B B 3JIeMEHTapHON T, 10,11

Jlexmus 7. Pe3ynpraTel meEpBBIX sueiike. Tunsl bpaBs. OCHOBHBIE CTPYKTYpPHBIE YCTHBII
PEHTIE€HOCTPYKTYPHBIX THIIBI KyOM4YeCKUX PELIETOK. Yucno onpoc

KCCIIEIOBAHUI KPUCTAIIIOB.

(OPMYJILHBIX €IMHUIL B 3JICMCHTAPHOHN SUYCHKE.
WHpekcel  y370B,  Y3JIOBBIX  PSIIOB U
IJIOCKOCTEeH. MEXKIUIOCKOCTHBIE PACCTOSHUSL.
Briunciienre napaMeTpoB pelieTKy.




Jlexmmst 8. DakTOopHI, 4. Kpucramiorpadudeckie TOYeIHbIE TPYIIITHL. Koncmex 1,24
OTIpEeIeIISIONTIE CTPYKTYPY Crioco0BI pa3MenieHns y3JI0B B AJIEMEHTapHOM T,
KpHUCTaJIOB. stuetike. Tumnsl bpaBs. OCHOBHBIC CTPYKTYpPHBIE JOKJIad,
8 THIIBI KyOMUYEeCKUX pEIIEeTOK. Yucno YCTHBIN
(hOpMYIBHBIX €IMHUI] B SJIEMEHTAPHOH SUEHKe. onpoc
Wupexkcel  y37M0B,  Y3JOBBIX  PSIIOB |
IJIOCKOCTEH. MEXIUIOCKOCTHBIE PACCTOSIHUS.
Brruncnenne mapaMeTpoB perieTK.
Tekymas padora CTy1eHTOB
9 1 pyOexxHOe TecTUpOBaHHe
Jlextmst 9. Teopust MmIOTHEUIIUX 5. OTKpBITHIC OTEpaIVK U JICMEHTHI Koncrmie 1,2,6
IIAPOBBIX YIIAKOBOK. cuMMeTpuu. BUHTOBOI TOBOPOT M OTpaXKeHHE KT,
CO CKOJIb)KEHHEM. BUHTOBBIE OCH U IIJIOCKOCTH YCTHBIN
9 CKOJIB3sIIIero oTpaxkenus. CodeTanust ompoc
AJIEMEHTOB CHMMETPHUH C TPAHCIISAIISIMH.
B3anmocBs3p Mex Iy 3NeMeHTaMi CUMMETPHH
(cummeTtpuuHOCcTH). [IpocTpancTBEHHBIE
TPYIIIEL.
Jlekmug 10. Tumsl XUMHUYECKHX 5. OTKpBITHIE OTIEpaIiX U SJIEMEHTHI Koncne 1,2,6
CBsI3€d B KpUCTaJUIAX. CUMMETpUU. BUHTOBOM IMOBOPOT U OTPaKEHUE KT,
CO CKOJIb)KEHHUEM. BUHTOBBIE OCH U TUIOCKOCTH YCTHBIN
10 CKOJB3sIIero oTpakeHusi. CoueTaHus ompoc

9JIEMEHTOB CUMMETPHUH C TPAHCIALUSAMH.
B3anmocBs3b Mex 1y 3JIeMeHTaMi CUMMETPHH
(cummerpuuHocTH). [IpocTpancTBeHHBIE
TPYHIBL.
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Jekuusa 11.  HMzomopdusm u 6. JIndpakius peHTTeHOBCKUX JTy4Yel Ha Koncnexkr, 1,2,8,9,10
MTOJTUMOP(HU3M. kpuctamax (Jlays). Ilonsarue o YCTHBIH
pentrenorpadun. YpasHenue bparra-Bymnbda. ompoc
11 Ilopsinok orpaxkenus. IIpencrasieHue o
peHTreHo(da3zoBoM aHaIH3E.
PenTrenomerpuueckas KaproTeka
JUPPaKTOMETPUIECKUX JaHHBIX.
PeHTreHOBCKast IIIOTHOCTh KPUCTAJLIOB.
Jlekmmus  12.  Krnaccudukanus 6. Indpakims peHTTeHOBCKUX JTy4el Ha Koncmnexr, 1,2,3,4
CTPYKTYPHBIX THIIOB. kpucramiax (Jlays). [Tonstre o YCTHBIN
pentrenorpadun. YpasHenue bparra-Bynbda. o1poc,
12 [opsinok otpaxkenus. [Ipencrapnexue o JOKJIa
peHTrenoda3oBoM aHajIH3e.
PenTtrenomerpuueckas KaproTeka
IU(PPaKTOMETPUUECKUX JaHHBIX.
PeHTreHOBCKast IIIOTHOCTh KPUCTAJLIOB.
Jlektus 13. 3aBUCUMOCTD (PU3UKO- 7. [InoTHBIE U TUIOTHEHIIINE IIAPOBHIE Koncnexr, 1,2,3,4
XUMUYECKUX  CBOHCTB  TBEPABIX ynakoBKH B cTpykrype metamuios (11K, I1T, YCTHBIN
BEIIECTB OT CTPOCHUS KPUCTAILIOB. OLK, I'TTY, I'lIK), ko3¢ duuneHTsI onpoc
13 3aIl0JIHEHUS IPOCTPAHCTBA B ATUX YIIAKOBKaX,
BUJIBI ¥ PaJNyCHhI ITyCTOT B HUX. MckaxxeHus
U€aNbHBIX APOBBIX YIIAKOBOK B CTPYKTYPax
metaiioB (Zn, Cd, In, Hg).
Paznen 4. Kpucramioxumus 7. [InoTHBIE U TUIOTHEHIIINE ITIAPOBHIE Koncnexr, 1,2,3,7
TIPOCTBIX BENIECTB i XUMHUECKHX ynakoBKH B cTpykType Metamios (1K, I1T, YCTHBIN
COeTHHEHHIT OLK, I'TTY, I'lIK), ko3¢ duuneHTsI orpoc,
1 Jexius 14. 3ar0JHEHUS IPOCTPAHCTBA B ATUX YIAKOBKax, JIOKJIa
KpHCTaIOXUMUYECKHE BUJIBI ¥ PAJNyCHI ITyCTOT B HUX. McKaxeHns

3aKOHOMEPHOCTH B NIEPUOJUUECKOMN
cucteme  anemento  J. .
Menieneena.

U7IeaNbHBIX MAPOBBIX YIIAKOBOK B CTPYKTYpax
Mmetauios (Zn, Cd, In, Hg).




Jlekuusa 15,  Kpucramwioxumus 8. PacueTt sHepruit MOJNIEKYISIPHBIX KPUCTAIIIOB Komncrexr, 1,2,3,4,6,12
HEOPraHMYECKUX COCAUHECHHUI. METOZOM aTOM-aTOMHBIX ITOTEHIINAIIOB. YCTHBIN
15 2 |2 BnusiHue BaH-ep-BaanbcoBOM (hOpMBI 2 orpoc
MOJICKYJIBI Ha CTPYKTYPY M CBOMCTBa
OPraHMYECKUX KPUCTAILIOB.
Jekuusa 16,  Kpucramwioxumus 8. PacueT sHepruit MONEKYISIPHBIX KPUCTAIIIOB Komucrexr, 1,2,3,4,6,12
OpFaHI/I‘ICCKI/IX COCZII/IHCHI/Iﬁ n Hux METOAOM aTOM-aTOMHBIX IIOTCHIINAJIOB. YCTHLIﬁ
16 aHaJIOTOB. 2 |2 Brusitaue BaH-ep-BaanbcoBoi (OPMBI 2 orpoc
MOJICKYJIbI Ha CTPYKTYPY M CBOMCTBA
OpPraHUYeCKUX KPHCTAIIIOR.
Jexmmst  17.  Kpucrammoxumus 9. bnok-cxema nuQppakTOMeTpa U OCHOBHBIC Koncnexr, 1,2,3,4,6,12
CII0KHBIX XUMUYECKUX 3TaIbl PEHTTEHOCTPYKTYPHOTO aHAIN3a MOHO- YCTHBIN
17 coenuHeHwd. Kpucrammoruaparsl, 5 |9 kpuctaioB (PCA). Undopmarnust, momygaemast 4 orpoc
KOMILJICKCHEBIE, meTongoM PCA u ee ucnons30BaHHE 1
METAIOOPTaHNICSCKUE il OMMHUCaHHS CTPYKTYPHI KprcTamia; R-dakTop.
KJIATPATHBIC COCTUHCHUSI.
Texymasi padoTa CTyJIeHTOB
17 2 py0e:xxHOE TeCTHPOBaHHUE
HToro 34 | 34 40
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6. OOpa3oBaTejibHbIE TEXHOJIOTHHI

00pa3oBaTesibHbIC TEXHOJIOTUH:

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

- TPaAULMOHHbIE JeKIUH M NPaKTHYeCKUe (CeMHUHAPCKHe) 3aHSTHSI C HCIIOJIb30BAHHUEM COBPEMEHHBIX
WHTEPAKTUBHBIX TEXHOJIOTHH;
- JeKUUsI-IHAJO0T — CoJepKaHue TIOAAETCs Yepe3 CEPHI0 BOIIPOCOB, HA KOTOPBIE CTYACHT JOJKEH OTBEYATh
HETNOCPEACTBEHHO B XOJI€ JICKIINH.
- OHJIaliH-CeMMHap — Pa3sHOBUAHOCTh BeO-KOH(EPEHIMH, NMPOBEACHNUE OHJIAHH-BCTPEY WM IPE3EHTALUH
yepe3 MHTepHET B pexuMe pealbHOro BpeMeHH. KakIplii M3 y4acTHHKOB HAaxXOOUTCS Y CBOETO KOMIIBIOTEpa
(cpencTBa cBsI3M), a CBiA3b MEXAY HUMH MOJJCpKUBaeTcs uepe3 VHTEpHET MOCPEACTBOM 3arpyaeMoro
MPUIIOKEHUSI, YCTAHOBJIEHHOTO Ha KOMITbIOTEpE Kax10ro yuactHuka (Zoom, Webex, Skype u mp.);
- JOKJIaJ — CTyIEHT TOTOBUT KPAaTKOE COOOIIEHUE IO BOIPOCY TEMBI, 0opMIIsieT paboTy B COOTBETCTBHH C
TpeOOBaHUAMH U CIAET €€ MPEroIaBaTelio;
- BuIeokoHdepenuusa — ceanc BunacokoHdepenmcpssn (BKC) — 3To0 TeXHONIOTHS WHTEPAKTHBHOTO
B3aMIMOJCHCTBUS JIBYX U 00Jlee YIaCTHUKOB 00pa3oBaTeNLHOTO IpoIecca sl OOMEeHa HHpOopMalueld B pealbHOM
pEeXUME BpEeMEHHU.
TexHo0rus1 3JIeKTPOHHOTO 00yUYeHHUs (peann3yeTcs Py MOMOIIHN AIEKTPOHHOH 00pa30BaTEIbHON CPEIbI
COI'Y npu ucnonbs3zoBaHnu pecypcoB ObC, mpu mpoBeAeHNN aBTOMAaTU3UPOBAHHOTO TECTHPOBAHUA U T. 1.).

Ne Tema Bun KosmnyectB AKTHBHBIE (OpPMBI HNHTepakTHBHbIC
n/n 3aHATHA 0 4YacoB hopmbI

1 [Tondatne o CUMMETpHUH. [Ipaktuue 2 IlepcniekTuBHO - [Ipe3zenTanumn.
3aKpLITBIe 3JIEMEHTBI | CKOC OICPEIKAIOUICTO CeMI/IHap B
CHMMETpPHH U 00yueHHs, TEXHOJIOT U JTHAJIOTOBOM
CHMMETpHYECKHE MPOOIEMHOTO pexume.
peoOpa3oBaHUH 00yeHus

2 ToueuHbIe TPYMITHI ITpaxTrae 2 IlepcnekTuBHO - ITpesenranun.
CHUMMETPHHU U HX CKOe OIEPEKAIOIIETO CemuHap B
MEXTyHapOIHAs 00y4YeHHS, TEXHOJIOTHS JIMaJI0rOBOM
CHUMBOIINKA, U CHMBOJIMKA npoGsemHoro pexume.
[lendumca 00yueHus

3 Kpucramnorpaguueckue IpaxTuue 2 TEXHOJIOT U] IpesenTanuu.
TOYEYHBIE IPYIIIIEI CKOC HpO6J’ICMHOFO CeMI/IHap B

oOydeHus JI1aJIOTOBOM
pexume.

4 OTKpHTHe orepanuu [IpakTuue 2 IlepcniekTuBHO - [Ipe3zenTanumn.
CUMMETPHH, JJIEMEHTBI | CKOE OICPEIKAIOUICTO CeMI/IHap B
CHMMETpHUH 00y4YeHHS, TEXHOJIOTHS JIMaJI0rOBOM

MIPOOIEMHOTO pexume.
o0yueHHs

5 Merobl uccie10BaHus [IpakTuue 2 IlepcnexTuBHO - [IpesenTanuu.
KPUCTAJUTNYECKON CKoe OIEepPEkKAIOIIETo CemuHap B
CTPYKTYpHI BEIIECTBA. 00y4YeHHS, TEXHOJIOTHS JIMaJI0rOBOM
OCHOBEI MIPOOIEMHOTO pexume.

oOydeHus
PEHITEHOCTPYKTYPHOTO
aHaJInu3a

6 Tunel xumuyeckux cszeit | [lpaktuue 2 ITepcniekTuBHO - [Ipe3enTanum.
B KpHUCTaJL1aX. TeopH;{ CKO€ OIICPEIKAOUICTO CCMI/IHap B
IJIOTHEHIINX YITAKOBOK 00y4eHMsl, TEXHOJIOTHs JIUAJIOTOBOM

po0JIeMHOTO pexume.
o0y4eHus

7 CTpyKTypHBIE THUIIBI U IMpakTrge 2 IepcnextuBHoO - ITpesenranun.
U30CTPYKTYPHOCTb. CKO€ OIEePEKAIOIETO Cemunap B
MopdoTrporus. 00y4eHUsl, TEXHOJIOTHs JIUAJIOTOBOM
W3omopdusm IPOOIEMHOTO pexuMe.

o0ydeHus
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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 TEOPETHYEeCKHX 3HAHWN W TPAKTUYECKUX yMEHHU
00yJarOIUXCS;

— yrayOJieHns M pacIINPEeHNs TEOPETHUECKUX 3HAHUH;

— yriyOJeHus: yMEHUH HCIOIb30BaTh CIIPABOUHYIO U CIICIHATBHYIO JTUTEPATYPY;

- (hopmupoBaHus CaMOCTOSITETHOCTH MBIIUTCHHUS, CIOCOOHOCTEH K caMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CAaMOpEaTN3alliy;

— pa3BUTHA U 3aKPCIJICHUA UCCIICA0BATCIILCKUX yMCHI/II‘/'I

CamocTosTenpHas paboTa 00yJIaroImUXCs OCYIIECTBIIETCS Ha IPOTSHKEHUH U3yUeHHs BCEH AUCIUTUIHHEI B
COOTBETCTBHH C YTBEP)KJICHHOHN B YUeOHOM IUTaHE TPYIOEMKOCThIO cocTaBisieT 40 4acoB U COCTOUT U3:

- pa60Tm CTYACHTOB C JICKIMOHHBIMU MaTC€pHaiaMH, IMOUCKA W aHajlik3a JIMTEPATypbl M SJICKTPOHHBIX
HMCTOYHUKOB HH()OPMAITUH 110 33/1aHHOU TEME;

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

- I3YYEHHUS TEOPETHYECKOTO MaTepraia Ui MOJTOTOBKH K CEMHHAPCKIM 3aHITHSIM;

- MOJATOTOBKHU K DK3aMEHY.

Tembl 1 GopMBI BHEAYTUTOPHOM CaMOCTOSITEIILHONU paboTHI, €e TPYAOEMKOCTh COACPKATCA B pasueie 5,
Tabm. 5.1.

BOHpOCBI n TEMbI, OTBOJAWMBIC Ha BBIIIOJIHCHHEC CaMOCTOSITEIIbHOMN pa6OTLI IO JUCHHMINNIMHE, a TaK¥XKE
KpUTEPUH OLIEHUBAHUS 110 KaXKIOMY BHIY paOOTHI coniepkatcs B pasaene 8 PITJI.

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

Buabl kKoHTpOJIS1
Pabouass mporpamma mpeamnosaraeT TEKYUIHH, MPOMEXYTOUYHBIH M HMTOTOBBIM BUIBI KOHTPOJSA: OINPOC,
MPOBEPOYHBIC MMCHbMEHHBIE PA0OTHI [0 TEMaM; 3K3aMEH.
[TpoBepouHble THCbMEHHBIE PabOTHI TPOBOJAATCS BO BpeMsl MPAKTHUECKUX 3aHSATHHA, [0 BOIPOCAM H3
MIepeyHs BOMIPOCOB JJIsl TIOATOTOBKU K 9K3aMEHY (CM. HHXKE).

Metoauka ¢popMupoBaHus pe3yJabTHPYOLICH OLEHKU
MuHHMaJIBHOE KOJIMYECTBO OaioB, KOTOPOE CTYACHT MOXXET HaOpaThb B XOJ€ M3YyYeHHs Kypca s
MOJTy4eHHUs] TOJIOKUTENIbHOW OleHKH, — 56; MakcumanbHoe — 100. bammbl ckiampiBaroTcss W3 CIETYIOMNX
TOKa3aTeNel: 3a peryJsipHble BBICTYIUIEHUS Ha CEMHHAPCKUX 3aHATHAX — A0 25 0amioB 3a KaXOblii pyOex; 3a
TECTHPOBaHKE — A0 25 0aJuI0B HA KaXKI0H pyOesKHON KOHTPOJIBHOH; 10 60 OaJIJIOB Ha YCTHOM OTBETE.

MeTtoan4yeckne peKOMeHAANMH 10 HANIMCAHUIO TOKJIaN0B (pedepaToB)
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Joxmax — muceMeHHas paboTa o ONpeeICHHON HAydHOH Ipo0iieMe, KpaTKoe H3JI0KEHUE CONEePKAHMS
Hay9IHOTO TPyJa WIN HaydHOH mpobieMbl. OH SBISETCS ACHCTBEHHOW (DOPMOM CaMOCTOSTEIILHOTO HCCIICIOBAHIS
HAYYHBIX MpoOJieM Ha OCHOBE H3y4YeHHsS TEKCTOB, CIECHUAIbHOM JHTEpaTypbl, a TakKKe Ha OCHOBE JIMYHBIX
HAOJIOICHUI, WCCIENOBAaHUN M TPAaKTUYECKOro oOmbiTa. Pedepar momoraer BeIpabOTaTh HABBIKA M PUEMBI
CaMOCTOSITEIBHOTO HAYYHOTO TIOMCKAa, TPaMOTHOTO M JIOTMUYECKOTO H3JIOKEHHA H30paHHOW MpoOJieMbl H
CHOCOOCTBYET MPUOOILICHHIO CTYACHTOB K HAYYHOU AEATSIBLHOCTH.

ITocinemoBaTeIbHOCTD PAOOTHI:

1. Bri6op tembl nccnenoBanus. Tema pedeparta BHIOMpacTCs CTyIEHTOM Ha OCHOBE €r0 Hay4yHOTO MHTepeca.
Taxoke TOMOIIb B BEIOOPE TEMbI MOXKET OKa3aTh MPETOIaBaTelb.

2. [TnanupoBanue uccnenoBaHua. BkioyaeT cocTaBieHue KaleHIAPHOTO IUIaHa HayYHOTO MCCICIOBAaHUS U
IU1aHa mpeanonaraeMoro pedepara. KanennapHslil miaH uccieqoBaHHUS BKIIIOUACT CIIEAYIOMINE IEMEHTHL: BBIOOD
1 hopMyITUpOBaHUE MPOOIIEMBI, pa3padOTKa ITaHa UCCIETOBAHUS

3. [IpeaBapurenspHOTro MTaHa pedepara; cOOp 1 U3yueHHE UCXOTHOTO MaTepraa, MOUCK JTUTEPaTyphl; aHAIN3
COOpaHHOTO MaTepuayia, TEOpeTHUYecKas pa3padoTka MpoOJeMbl; COOOIIEHHE O MPEIBAPUTEIBHBIX PE3yIbTaTax
WCCIIEIOBAHNUS; TINTEpaTypHOe 0(OPMIIEHHE HUCCIIEOBATENHCKON MPOOIEMBI; 00CYXIeHEe paboThl (Ha CEeMHHApe U
T. 1L.).

4. IMouck W wu3ydeHue nuteparypsl. J[Jasl BBISBICHHS HEOOXOMWMOHN JIMUTEPATyphl CIEAYET OOpPATUTHCS B
OubMoTeKy WM K mpenoaaBarento. [lomoOpanHyro autepatrypy cienyer 3adukcuposBath coriacHo ['OCT mo
6ubrorpadnIecKkoMy OTIHCAHUIO TPON3BECHHI TIEYaTH.

st pa3zpaboTku pedepara 10CTaTOUHO U3YIeHHUE 4-5 BaXKHEUITNX CTaTel 1Mo N30paHHOH MpodiieMe.
4.00pabotka Marepuaia. [Ipu o0paboTKe MOJYyYESHHOrO MaTepHalia aBTOP JOJDKCH: CUCTEMAaTHU3UPOBATh €ro IO
paszienaM; BBIJIBHHYTH M OOOCHOBATH CBOM THIIOTE3bI, ONPENCIUTh CBOKO TO3UIUIO, TOYKY 3PEHUS IO
paccMaTpuBaeMoil mpodieMe; yTOYHHTE 00BbEM U COJIEPKAHUE MOHIATHH, KOTOPBIMH MPUXOAUTCS OTIEPUPOBATH MPH
pa3paboTKe TeMbl, CPOPMYIUPOBATH OMNPEACICHUS W OCHOBHBIC BBIBOJBI, XapakTEPHU3YIOUIME pe3yIbTaThl
WCCIIEIOBAHNUS; OKOHUATEIHbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmiienue pedepata. Ilpu odopmiennu pedepara peKOMEHIYETCS MPUACPKUBATHCS CICAYIONIMX MPABHIL:
Crenyer mucath IHIIL TO, YeM aBTOP XOYET BBIPA3UTh CYIIHOCTh MPOOJEMbI, ee JIOTHKY; IlucaTh cTporo
MOCJeI0BAaTeNbHO, JIOTHYHO, JTOKa3aTelbHO (M0 cXeMe: Te3uC — 0OOCHOBaHME — BBIBON); IlucaTh sipko, oOpasHo,
JKABO, HE TOJIBKO BCKpPBIBAsl UCTHUHY, HO M OTpakas CBOIO IO3ULIUIO, IPOINAraHIupys IOJyYEHHBIC PE3YJIbTAaThI,
IMucatk ocMBICIIEHHO, COOIIOIasK TPABUIIA TPAMMATHKH, HE 3710yOTPeOIIsis HAyKOOOPa3HBIMH BBIPAKCHHSIMU.

Pedepar BbimonHSETCS B COOTBETCTBHU C TPEOOBaHMSMHU CTaHIAPTOB, pa3paOOTAHHBIX JJIS JAHHOTO BHJA
JOKyMEHTOB. PaboTa fjomkHa ObITH BBINIONHEHA HA Oeoi Oymare cranmaptHoro jucta A4. TekcT JOMKeH OBITh
OTIeYaTaH Ha KOMITbIOTEPE B TEKCTOBOM peaaktope Microsoft Word u oTBeuaTh cCiieAyromuM TpeOOBaHHSM:
napameTpsl MoJIe CTPaHUI] JOJDKHBI OBITh B TIpejiesiax: BepxHee u HikHee — 1o 20 MM, mpaBoe — 10 MM, JeBoe —
30 mm, mpudt — Times New Roman , pasmep mpudra — 14, MEKCTPOUHBII HHTEPBAJ — HOIYTOPHBINA. [[BeT TekcTa
— TosibKO ué€pHoro 1Bera. Hymepanus crpanui B pedepare J0JKHa ObITh CKBO3HOM, HAUWHAS C TPEThel CTPaHHUIIBI.
Homep npocrassiercst apabCKUMHU I pamMu BBEPXY KaKIOH CTPAHUIIBI CITPABa.

[pu u3noxeHNH MaTepruana HeOOXOMMO MPHUICPKUBATHCS IPUHATOTO MJIaHA.

bubnuorpaduueckuii CUCOK COCTABISIETCS HA OCHOBE HCTOYHHKOB, KOTOpble OBUIM MPOCMOTPEHBI H

M3y4YeHBl CTYJCHTOM MpH HamucaHuu pedepara. J[aHHBIA CIUCOK OTPAKACT CAMOCTOSTEIBHYIO TBOPUYECKYIO
paboTy CTyieHTa, YTO MO3BOJIIET CYJUTh O CTETIEHH €T0 MOJArOTOBKU M YIITyOJICHWH B BEIOPaHHYIO TeMaTHKy. Bes
WCTIOJIb30BaHHAS JIUTEPATypa pa3MenaeTcsi B CICAYIOIEM Topsiike: yueOHas TuTeparypa B aihaBUTHOM MOPSITIKE,
3aTeM CpeJCTBa NEePUOANYECKOH MevaTH B aI()aBUTHOM IOPSIKE; HCTOUHUKH U3 ceTH MHTepHeT.

Tembl, pekoMeHAyeMble 1151 HANMCAHNUSA T0KI1a/10B, pedepartos (I1K-1 ,ITK-2)

1. HckyccTBEHHBIE aJIMa3bl.
2. JKene3o-HUKeNEeBbIE METEOPUTHI.
3. ['maporepManbHBIN METOJT BBIpALIUBAaHUS MOHOKPHUCTAILIOB.
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CuTannsl.
Kunkue KpucTaibl.

4
S)
6. Hcropust OTKpBITUS PEHTTEHOBCKUX JIYUEH.
7 TBepaoTenbHbIE J1a3zepsl (pPyOuH).

8 F-LieHTpBI B KpucTaiLIax.

9

. Mertoa Yoxpanbckoro.
10. I'paden.

11.  Teepmorenbubie gazepsl (Nd-YAG).
12. [TomumopdHbIe MOTU(PUKAIMKI THOKCH]IA KPEMHHSI.
13. [Tonumopdubie MOM(UKAITUN BOASHOTO JIHAA.
14. OnoBsiHHAs yyMa.
15. ®a3wr LuHTIIA.
16. MoHOKpHUCTaLIBI METAIIIOB.
17. 30HHAas IUIaBKa.
18. CBepXxBBICOKHE JAaBJICHUS KaK CPEACTBO MOTyYEHUSI HOBBIX MOAU(PHUKAIIUI BEIIECTB.
19. KBazukpucraiisl.
20. CBepXIpoBOASIINE OKCUIHBIE KEPAMUKH.
OueHOYHBIN JHCT 3alMTH peepaToB (JOKIAI0B)
HaumenoBanue BoisiB1eHHBIC KOJIHY€eCTBO
noKasareJst HEeJA0CTATKH H 6a/110B
3aMeqaHus
I. KAYUECTBO UCCJIIEAOBATEJIbCKOU PABOTHI (PEOEPATA, DKOHOMUNYECKOI'O OB30PA)
2. T'paMOTHOCTP  W3NOXECHHS H  KauecTBO 1
odopmiteHns: paboTHI
3. CaMOCTOATENBPHOCTh  BBINONHEHHST PaboTHI, 2
ryOuHa mpopabOTKKM MaTepualia, HCIOJb30BaHKE
PEKOMEHIOBAaHHON U CIIPaBOYHOM JINTEPATYPHL
4. O60CHOBAaHHOCTb U JI0Ka3aTEIbHOCTh BHIBOJIOB 1
OO611as oreHKa 3a BeinogHeHue NP 4
II. KAYUECTBO JOKJIAIA
1. CooTBeTcTBHE COJIepKAHUS JIOKJIaa 1
COJIEPKAHUIO PaOOTHI
2. Briienenne 0CHOBHOM MBICIIN pabOTHI 1
3. KauecTBo M3N0o’keHHs MaTepuana 1
OO0111as olieHKa 3a J0KJaJ 3
III. OTBETHI HA JTIOTTOJIHUTEJIBHBIE BOITPOCHI [TO COJEPXXAHWIO PABOThI
Bomnpoc 1 1
Bomnpoc 2 1
Bompoc 3 1
OO611ast OIIEHKA 32 OTBETHI Ha BONPOCHI 3
UTOI'OBAS OLIEHKA 3A 3AILUTY 10

Tembl st noaroroku npeentammii (IMK-1, IMK-2)

Tembl JUJIA IOATOTOBKH npeseHTauHﬁ BBI6I/IpaIOTC$I n3 CIIMCKa TEM JJIsA peq)epaTOB 1 JOKJIaa0B (CM. BBIH_IC).

KpI/ITepI/II/I OLCHUBAHUS CTYJACHTA 3d MMOATOTOBKY NPC3CHTALIUN

Kpurep 4 3 2 1
HU/0aIbI (Tpedyer

J10padoTKH)
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Yerko Coopmynup Coopmysupo He
copmynrpoBaHa OBaHa IeNb M TeMa | BaHa Ledb M TeMma | chopMyIHpoBaHa
o LEeTb ¥ PACKpPBITa TEMA | HCCIIEI0BaHMUSI. HCCIIEIOBAHUSI. Heab M Tema
= HCCIIeIOBaHMSI. B | Yactuuno wu3znoxena | CoaepkaHue HCCIIEA0BAHMUS.
g = KpaTkoit (opme naHa | mHGOpPMAIMS IO TeMe | MOJTHOCTHIO He | IIpoGnema HE
& Er nonHas WHGpOpPManuWs | WCCIEOBAaHWS M JaH | PacKphITO. pemreHa.
§ = o TeMe | OTBET Ha | Uadopmanns mo teme
g UCCIIEIOBaHNSI M JaH | MpOOJIEMHBIH BONPOC. | MCCIEIOBAHHS
1=y OTBET Ha | Jlampl ccpuikum  Ha | HetouHa. [IpoGmema mo
npoOJIeMHBI BOIPOC. | HCIOIb3yeMble KoHLAa He pemieHa. He
JlaHBl  CCBIIKM  Ha | Pecypchl. JaHbl ~ CCBUIKM  Ha
UCIIONb3yEMBbIE HCTIONIb3YEMBIE
Pecypehl. PECYPCBL
Cobmoaer Cobmoaer He He
Cs eAMHBIH CTHIb | CSI €OMHBIM CTWIb | coONIoaeTcs eAWHBIH | coOmomaeTcst
E - odopmienus. Craiiasl | odopmieHwHs. cTwib  oQopMIIeHHS. | CTHIb
§ = npoctsl B moHuManuu. | Cmaiinsl  npoctsl B | Cmaifapl  mpoctsl B | odopmieHus.
S@s] B MPE3CHTAUH | MOHUMaHUH. noHuMaHu. D¢dextsl | Craiiasl HpoCTH
5 HMPUCYTCTBYIOT Hcnonp3yrores u ¢don HE | B MOHHMMAaHHH.
g ABTOPCKUE HAXOJKU. HEKOTOpBIe 3(P(EKTHl | UCTIONB3YETCS. Dddextsr 1 don
= u dom. nono0Opanel  6e3
yuéra ynoOcTBa
BOCIPHSTHS.
ABTOp ABTOp ABTOp HE [pencr
o XOpOIIo BIaf€eT | BIAJCET MaTephajoM | MOoKa3al aBIICHBI
g MaTepHaioM IO TeMe | IO TeMe | KOMIETEHTHOCTH B | UCKa)XCHHBIE
2 HCCIIeIOBAHHSI. UCCIIEIOBaHMs, HO HE | NMPEACTABICHUU JaHHbBIC
§ E HMcnonp3yer HaydHyIO | CMOT 3aHHTEpPECOBATh | IPE3EHTAIUH.
% s TEPMHHOJIOTHIO. AYAUTOPHIO. Hcnonp30BaHHEIE
= 5 Obnamaer HaBbikamMu | HemocraTouHo (daxkTel HE BBI3BIBAIOT
g OpaTOPCKOro LUTUPYETCS JIOBEPHSL.
= uckyccrea. IlomHo u | nuTepatypa. Henocratouno
TOYHO  LUTHUPYETCS LUTUPYETCS
HCIIOTBb30BaHHAS JIHUTEepaTypa.
IuTeparypa

OHGHI/IBaHI/IC CTyYACHTa B XOJ€ TCEKYLIETO KOHTPOJA YCICBACMOCTH OCYHICCTBIIACTCA HCXOOAA U3
BBIIIOJTHEHHS BCEX BHJIOB CAMOCTOSITEIBHOM pa6OTBI.

IIIkana cooTBeTCTBUS NATHOAIIBLHON CHCTEMbI OLIEHUBAHUSA € KOJHYeCTBOM HA0OpaHHBIX
0a/1J10B 110 UTOraM TeKYLIEero KOHTPOJIsl yCIieBaeMOCTH

BI/I):[ pa60TLI KomnuectBo GaJIJ'IOB, COOTHECCCHHBIX

¢ oOmeil OmeHKOW TII0 BCEM BHIAM
BBITIOJTHEHHBIX Pa0oT:
0—4 — «HeyIOBIIETBOPUTEIHLHOY;
5-12 — «ynOBICTBOPUTEIHHOY,
13-20 — «xoporo»;

21-25 — «oTanuHOY.

Pabora Ha cemHHapCKUX 0-11
3aHATHSX  (YCTHBIE  OTBETHI,
y4acTHe B OIpOCe, JUAJIOTE)

IMoaroroBka  JOKNIAI0B 0-10
(pedepatoB)

[Moaroroska u 04
NpPE/ICTaBICHHUE TPE3CHTAIN

Wroro texkymuii KOHTPOIb 0-25
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ITepedeHn KOHTPOJBLHBIX BONPocoB K dk3ameny (ITK-1, TTK-2)

1. Ilpeamer u 3amaun kpuctammoxuMuu. OCHOBHBIE aCEeKThl KpucTauioxumuu. Mcropuueckue ceenenus. 3agau,
peraeMble KpUCTAIUIOXUMHUEH.

2. MHoroo6pasue KpHCTALTHIECKUX CTPYKTYp. OCHOBHBIE CBOWCTBA KPHCTAIUIMYECKOTO BELIECTBA.

3. Kpucrammmyaeckoe BemecTBo U ero ctpoerne. CBOWCTBAa KPUCTATMIECKUX BEIIECTB.

4. Crpoenue Kpuctaumdecko pemérku. dusndeckne CBOHCTBa MHHEPAJIOB, KaK OTPAKEHUE HUX BHYTPEHHETO
CTPOEHHUS.

5. O6pazoBanme U POCT KPUCTAIIOB. MeXaHU3MBI pocTa KpUCTAIoB. CTPYKTypHBIE NeeKThHI B KPUCTAIIIAX.

6. ®axTophl, BIHUAIOIIME HA BHEIIHHHA OOJMMK KpHCTAUIOB. Mopdosornyeckue OCOOCHHOCTH pPeabHBIX
KpHUCTAJIJIOB.

7. O0Opa3oBaHHe M POCT KPUCTAIIIOB. MexaHu3Mbl pocTa KpucTtauioB. CTpyKTypHBIE He(EeKThl B KpUCTAIIAX.

8. OcHOBHOI1 3aK0H KpucTauIorpaduu — 3aK0H Kpuctamiorpadguueckux mpeaeinoB demopora.

9. O6pa3oBaHKe U POCT KPUCTAIOB. MeXxaHu3Mbl pocta KpuctauioB. CTpyKTypHBIE T1e(EKThl B KpUCTAIIAX.

10. Cummetpus kpuctanios. [Tonsarue o cummeTpun. DI€MEHTH CHMMETPHH.

11. Bugsl cummerpun. Kmaccupukanus KpUCTAIDIOB MO BHAY CHMMETPHH (TUIOCKOCTh CHMMETPHH, IEHTP
CUMMETPUH, OCH CHMMETPHH, HHBEPCUOHHBIE OCH CUMMETPHN).

12. Ocu cuMMeTpuH, THBEPCHOHHBIE OCH CHMMETPHH.

13. CnoxxeHue 371eMeHTOB CUMMETpHH. Buasl cummerpuu.

14. Teopust MIOTHEMIIMX LIAPOBHIX YHNAKOBOK. I ekcaroHanpHas U KyOuuecKas MJIOTHEHIINE IIapOBBIC YIAKOBKH.
THIBI MyCTOT B IIAPOBBIX YIIAKOBKaX. MHOTIOCIOWHBIE YIIAKOBKHU.

15. 3akoH HENbIX YMCeNn U aHATUTUYECKHE METOJIBl ONMUCAHMS KPUCTAUTMYECKUX MHOTOTPAHHHKOB. Y CTaHOBKA
KpPHUCTAJJIOB.

16. CrpykrypHas kpuctamiorpadusi. OCHOBBI YUEHHUSI O CTPYKType KpucTamioB. [IpocTpaHcTBeHHas pelieTka.
Kpucrannuueckas pemerka, nouarue. Kprucraninueckuit MHOTOIpaHHUK U pelIeTKka KpUcTasa.

17. Cummerpus peweTku. I'onosapudeckue Toueunsle rpymnmnsl. Kpucramiorpaguueckue KoOpAMHATHBIE CUCTEMBI.
DJneMeHTapHas sueuka.

18. OTKpBITBIC 2IEMEHTHl CHMMETPHH KPUCTAUTHYECKUX CTPYKTYP U UX 0003HAUCHHSI.

19. Crpykrypnast kpucramwiorpadus. Tumsl pemetok (siueek) bpae. Ctpykrypsl bpase. MctuHHas u ciryuaiinas
cuMMeTpus pemeTky. [Ipumeps! CTpyKTyp ¢ peleTkaMu pa3Horo TUIa.

20. CoueraHusi OTKPBITBIX M 3aKPBITHIX JJIEMEHTOB CHMMETPHH MEXAYy COOOH W C TNepHeHAMKYISIPHBIMH
TPaHCIALUIMHU.

21. Knaccudukanus BugoB cumMmerprun. CUHIOHUM Hu3lIel kateropuy. OnucaHue KpUCTAIMYECKUX CTPYKTYp Ha
OCHOBE IPOCTPAHCTBEHHBIX I'PYIII U CTPYKTYPHBIX KJIAcCOB (IIPUMEPHI CTPYKTYP HU3LIEH KaTETOPHH).

22. Knaccudukanus BuioB cuMMmeTpun. CHHTOHUM cpefHel kaTeropun. Onrcanre KpUCTaJUIMIeCKUX CTPYKTYp Ha
OCHOBE IPOCTPAaHCTBEHHBIX IPYII U CTPYKTYPHBIX KJIACCOB (IIPUMEPHI CTPYKTYP CpellHEeH KaTeropHH).

23. Knaccugukanus BugoB cuMMmeTpur. CHHrOHMY BhICIIEH Kateropuu. ONnucanne KpUCTANIMIECKUX CTPYKTYp Ha
OCHOBE IMPOCTPAHCTBEHHBIX TPYII U CTPYKTYPHBIX KJIACCOB (IIPUMEPHI CTPYKTYP BBICIHIEH KaTEropuH).

24. KoopnuHanyoHHble uncia. [IpuHIuN IIoTHe e yiakoBKM aTOMOB U HOHOB.

25. Mzomopduzm. Tunst uzomopdusma. [lommmophuzm.

26. KooparHauMOHHBIN HOMUAIP U KOOPAUMHALMOHHOE YKCII0. MeToz n300paXeHus: CTPYKTYPHBIX THIIOB €
TTOMOIIIbI0 MHOTOI'PaHHHUKOB.

27. lonmaapuyeckoe n300pakeHne KpUCTALTHIeCKuX cTpyKTyp (Merox [lonuara-benosa).

28 CTpykTypHBIN THN. M30CTPYKTYpHOCTD, aHTUM30CTPYKTYPHOCTD, H30TUITHOCTh, TOMEOTUITHOCTE. CTPYKTYpPHBIN
KJ1acc.

29. PeHTreHOCTPYKTYPHBIN aHAIN3 — KaK OCHOBHOM 3KCIIEPUMEHTAIBLHBIN METO] B KPUCTAILIOXUMUHU.

30. DkcnepuMeHTaIbHbIE METOBI PEHTITE€HOCTPYKTYPHOTO aHAIIN3a.

31. Meronsl ucceNOBaHWS BHYTPEHHETO CTPOSHHS KPHUCTALIOB. JIM(MPaKIMOHHBIE METOJbl HCCIICAOBAHHUS
BEIIECTBA.

32. Metoapl HccleAOBaHUA BHYTPEHHETO CTpOeHMs KpucTayuioB. CreKkTpockomnuueckne meronsl. OmpeneneHue
aTOMHOU CTPYKTYPBI 10 JaHHBIM AU(PAKINN PEHTTCHOBCKHX JTyUeH.

IHpaxmuueckue 3a0anus

1.Tume! pemeTok (staeek) bpase. [lepeuncinute ycmoBust BEIOOpa MapauIeTUITUIICAOB TOBTOPSIEMOCTH.
2. VKaxuTe ¥ Ha30BUTE THII IIOTHEUIIIEH YITAKOBKU MTPOCTHIX BEUIECTB HA PUCYHKE a U 0.
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3. O6pemHOE N300paKeHne, KAKUX MPOCTHIX BEIECTB, MPUBEACHO Ha pUCYHKe? ONUIINTE CTPYKTYpPY (THM sUEHKH,
KOOPAMHALMOHHOE YUCIIO0, OCh CHMMETPHH).

4. O6peMHOE H300paXKeHHEe, KaKUX MPOCTHIX BEIIECTB, IPUBEAEHO HA prucyHKe? OMUIINTE CTPYKTYPY (THIT TISHKH,
KOOPJWHAIIMOHHOE YHCIIO, OCH CHMMETPHH).

5. O0beMHOe H300pakeHne, KaKUX MPOCTHIX BEMIECTB, MPUBEICHO Ha pucyHKe? OMUIINATE CTPYKTYPY (THIT TUSHKH,
KOOPAWHAIMOHHOE YUCIIO0, OCh CHMMETPHH).

6. O0bpeMHOE H300pakeHne, KaKUX MPOCTHIX BEIECTB, MPUBEIEHO Ha pucyHKe? OMUIINATE CTPYKTYPY (THIT SUSHKH,
KOOPAWHAIIMOHHOE YUCIIO0, OCh CHMMETPHH).

7. CtpykTypa kpuctamia. [loncunraiite uncio cTpykTypHbIX (HOpMyIApHbIX) enuHHL (Z) B OXHON 3JIEMEHTApHOM
siYelKe Ha pUCYHKE AJIA Touek 1, 4.

8. Ctpykrypa kpuctaiia. [loacunTaiite 4nciio cTpyKTypHbIX ((GOpMYISpHBIX) equHUl (Z) B OTHON 3JIEMEHTapHON
siYelKe ra pUCyHKe JUIsl TOUeK 2, 3.

9. Ha pucynke mnpuBelleHBl cTepeorpadUuecKue NPOEKIHU IUIOCKOCTEH CHUMMETPUU KpUCTaia. YKaKuTe
Pacnonoxxenue riockoctu P Ha puc. a.

‘_,_‘\

10. Ha pucyHke mnpuBeAeHBl cTepeorpaduuecKie MPOSKIUH IUIOCKOCTEH CHMMETPUM KpHCTaia. YKaKUTe
Pacrnonosxenue miockocTu P Ha puc. 0.

11. Ha PUCYHKE NPUBCACHBI CTepeOI‘pa(l)I/I‘-ICCKI/IC IMPOCKINHN ITIOCKOCTEH CUMMCETpUU KpUCTAJLJIA. Vkaxure
Pacnonosxenne miockoctu P Ha puc. B.
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OITMCaHUC.

@

12. Ha3oBuTe OCHOBHEIE STUEHKH KpHUCTAJUIOB (BpaBe) " YKA)KUTC, COOTBETCTBCHHO 0003HaueHUS U MMPUBCONUTE UX

13. HazoBuTe HIke NMpHBENCHHYIO sSUelKy kpuctamuia (bpaBe), m ykakWre, COOTBETCTBEHHO ee O0O3HadeHHeE,

IIPUBEONUTE €€ OIMUMCAaHUEC.

14. HazoBuTe HIKE MPHUBEIECHHYIO

MIPUBEIUTE €€ ONHCAHUE.
15. Ha3oBuTe HMIXE MpUBENECHH

\ Ma~
]

:'| s

A

"m

o ) 9

90

IIPUBEANUTE €€ OIMMCAHUE.

1A

¢

a

saeiiky kpuctamia (bpaBe), m yKaKuTe, COOTBETCTBEHHO €€ OOO3HadeHHe,

10 s4eiiky kpuctamwia (bpase), U ykaxute, COOTBETCTBEHHO €€ 00O3HauYeHHeE,

16. VYkaxuTe Ha3BaHHE MPEACTABICHHON HA PUCYHKE THUIA PEIIETKH U HOPAJOK €€ OCH CHMMETPHUHU.

LY O
RSl E

JK3aMeH POBOAUTCH B YCTHOI1 popme.

Ilokazarenu u KpUTCpHUU OLICHHUBAHUSA KOMHGTGHL{I/Iﬁ Ha pa3JINYHbIX 3Tallax ux (1)OpMI/Ip0BaHI/I$I, OITMCaHHuC

HIKaJI OOCHHUBAHUS

YpoBeHb chOPMUPOBAHHOCTH KOMIIETCHIUI

«MuUHMMAJIbHBIIL  YPOBeHb
He TOCTUTHYT»
Kommnerenimu HE
c(hOpPMHUPOBAHBI.
3HaHuA
OTCYTCTBYIOT, ~YMEHHUS U

HaBBIKU HE C(OPMHUPOBAHBI.

«MuHUMAaJNbLHBII
YPOBEHb)

Komnerenuun
c(hOopMHPOBaAHBI.

Cdopmuposan
bl 0a30BbI€ CTPYKTYPHI
3HAaHUN.

YMmenus
(parMeHTapHBI U HOCST
PEnpOyKTUBHBII
XapakTep.

JemoHcTpupyeT
Csl HU3KUH YPOBEHb
CaMOCTOSITENTLHOCTH
MPAKTUYECKOTO HABBIKA.

«Cpennnii
YPOBCHB)

Komrerenis
WU cHOPMUPOBAHBI.

3HaHus
oOImMpHEIe,
CUCTEMHBIE.

YMenus
HOCAT
PEenpOyKTUBHBII
Xapakrep,
NPUMEHSIOTCS K
PEIICHHIO THITOBBIX
3a1aHUMN.

JlemoHcTpH
pyercs
JIOCTaTOYHBIN
YPOBEHBb

«BpIcoKHH
YPOBEHb»
Komrmerenmnu
1 chOPMUPOBAHBL.

3HaHuA
TBEpP/IbIC,

apryMEHTHPOBaHHBIE,

BCECTOPOHHHUE.
VYMenns
YCTIEITHO
MPUMEHSIOTCS K
PEIICHHUIO KaK
THIIOBBIX, TAK U
HECTaHIaPTHBIX

TBOPUYECKHUX 3aJJaHUM.

JlemoHcTpUp
YeTCsl BBICOKHUI
YpOBEHBb
CaMOCTOSITEILHOCTH,
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CaMOCTOSITETIBHOCTH | BBICOKAs
YCTOMYMBOIO a7l TUBHOCTD
MPaKTUIECKOTO MPaKTUIECKOTO
HaBBIKA. HaBBIKA
Onucanue KpuTepHeB OLICHHBAHMS

OO0yuaromuiics OOby4aromuiics OO6yuaromu OO0yvaromuit
JEeMOHCTPHUPYET: JEMOHCTPHPYET: Hcst sl IEMOHCTPHUPYET:

- CYLIECTBCHHBIC - 3HAHUSA JEMOHCTPHPYET: - rry0okue,
poOeIbl B 3HAHUIX TEOPETUYECKOTO -3HaHHE U | BCECTOPOHHUE U
y4eOHOro MaTepuaa; MaTepHaa; NIOHUMAaHue apryMEHTHUPOBaHHBIE

- JOMYCKAIOTCS - HETIOJIHBIC OCHOBHBIX 3HAHUS
MPUHLUIINAIBHBIE OIINOKH OTBETHI HA OCHOBHBIE BOIIPOCOB IIPOrPaMMHOI0
IIPY OTBETE HAa OCHOBHBIC BOIIPOCHI, OIINOKH B KOHTPOJIMPYEMOI'0 | MaTepuana;
BOIIPOCHI OHJIETA, OTBETE, HEIOCTAaTOUYHOE | 0OBeMa - TIOJIHOE
OTCYTCTBYET 3HAHHE U MOHUMAaHUE CYITHOCTH | MPOrPaMMHOTO MOHUMaHue
[IOHUMaHNE€ OCHOBHBIX M3J1araeMbIX BOIPOCOB; | MaTepuana; CYILIHOCTHU U
MOHATHH U KaTeropui; - HEYBEPEHHbIE - TBEpbIe B3aUMOCBSI3U

- HETIOHUMaHKe Y HETOYHBIE OTBETHI HA | 3HAHUS paccMaTpUBaeMbIX
CYIIIHOCTH JIOTIOJIHUTENbHBIX | JONOJHUTEJIbHBIC TEOPETUYECKOTO MIPOLIECCOB U
BOIIPOCOB B PaMKax 3aJaHWi | BOIPOCHI; MaTepHaia. SIBJICHUH, TOYHOE
ounera; - - 3HAHUE OCHOBHBIX

- OTCYTCTBHE YMEHHS | HEJAOCTATOYHOE CIOCOOHOCTD MOHSATHH B paMKax
BBIMOJIHATH IPAKTUYECKUE BJIaJICHUE JINTEPATypOH, | yCTaHABINUBATh U 00CyXIaeMbIX
3aJjaHus, IPETyCMOTPEHHBIE | PEKOMEHIOBaHHON OOBSICHATH CBS3b 3aJ]aHnH;
IpOrpaMMON JUCLUIUINHBL IporpamMmou NIPaKTUKU U -

- OTCYTCTBHE JUCLUIUINHBL TEOPHH, BBISIBIATE | CHOCOOHOCTD
TOTOBHOCTH (CITOCOOHOCTH) K - ymeHue 6e3 MIPOTHUBOPEYHS, YCTaHaBIUBATh U
JTUCKYCCUHU U HU3KYIO rpyObIX OIIUOOK MPOOJIEMBI U OOBSCHSTH CBSI3b
CTEIIEHb KOHTAKTHOCTH. pelaTh NpakTUUECKUe | TEHACHLUH NPAaKTUKU U TEOPHUH;

3aJaHus, KOTOpBIE pasBUTHS; - JJOTMYECKH

CJIEZyeT BBIMOJIHUTb. - MocCJeI0BaTeNbHbIE,
MpaBUIIbHBIC U coJiepKaTeNbHbIE,
KOHKpETHbIE, 03 KOHKpPETHBIE U
rpyOBIX OIINOOK, WCYEPITBIBAIOIHE

OTBETHI Ha
MOCTaBIICHHBIE
BOTIPOCHI;

- YMEHHUE
pemiats
MPaKTHYECKUE
3aJlaHusl, KOTOPBIC
cienyer
BEITIOJTHUTB;

- BIIAJICHHC
OCHOBHOM
JIUTEPATYPOH,
PEKOMEHIOBaHHOH
IporpamMmon
JUCIUILIUHBL;

- HaJIM4aue
CcOOCTBEeHHOM
000CHOBaHHOM
MTO3UIIMH TTO
00cy)IaeMbIM
BOITPOCAM.

Bo3moxHbI
HE3HAYHUTEIHHBIE

OTBECTHI HA BCC
3aJaHus OujIeTa, a
TaKXe
JOIIOJIHUTCIIbHBIC
BOIIPOCHI
9K3aMEHaTOopa;

- yMEHHEe
pemarhb
MIPaKTUYECKUE
3aJIaHus;

- cBOOOJIHOE
HCITOJIb30BaHUE B
OTBETaX Ha BOIIPOCHI
MaTepHaIoB
PEKOMEHIOBAaHHOU
OCHOBHOH H
JIOTIOJTHUTEIILHOM
JTUTEPATYPHL.
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OTOBOPKHU U
HETOYHOCTH B
PacKpBITHH
OTJICIBHBIX
MOJIOKEHU N
BOIIPOCOB OMIIETA,
MPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax Ha

Ounenka
«HEYJ0BJETBOPUTEIHHO)

Onenka
«YAOBJIETBOPHUTEIHHO)

Onenka
«XOpOILLO»

OneHka
«OTJINYHO»
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10.

11.

12.
13.

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

23.
24.
25.
26.

27.
28.

29.
30.

31.
32.
33.

34.
35.
36.

37.
38.

Bomnpocs! AJ1s1 IOATOTOBKY K 3K3aMeHY M0 AUcHUIUInHe «KpucTajaioxuMusy»

[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 JABYTPaHHBIX YIJIOB B KpHcTaiaX. MeTo bl BEIUNCIEHNS KpUCTAIIIOB. OTKIOHEHUS OT
3aKOHA MOCTOSIHCTBA YTJIOB.

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

CummMmetpus kpucTtajuioB. CxeMa BeIBoJa 32 BUJOB cuMMeTpuu. CrcTeMaTHKa BUAOB CUMMETPHH.

®DopMBl KPUCTAUTMYECKAX MHOTOTpaHHUKOB. l[loHATHEe mpocToir ¢opMmbl. IIpocTeie (GOpMBI HHU3MIAX
CHHTOHMH.

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

@DopMbI KPUCTAINYECKUX MHOTOIPaHHUKOB. Bo3MoskHbIE rpaHu. JIBOWHUKY U 3aKOHOMEPHBIE CPOCTKHU.
3aKoH IIeNbIX YHCE U aHAIUTUYECKHE METO/bI OMMCAHUS KPUCTAIUIMYECKUX MHOTOIpaHHUKOB. OTKphITHE
3aKOHa LENIBIX Yhcel B Kpuctamwiorpaduu. Kpucrannorpadudeckue CHUMBOIEI.

MatemaTHyeckoe ONpeneIeHre CUMBOJIOB IPaHU. Y CTAHOBKA KPHUCTAJIIOB.

[TonsiTue kpuctammuyeckoil pemetku. Kpuctaminueckuii MHOrOIpaHHUK U PelIEeTKa KpUCTaJlIa.
Kpucramnuueckas pemerka. Tpancnsuud. Ilnockue ceTky pemeTku.

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

Kpatkue cBenenus o Teopuu cTpykTypbl KpuctawioB E. C. @enopoBa. denopoBCcKUE rpymibl CAMMETPHH.
OKcnepuMeHTa bHasl IPOBEpPKa FT€OMETPUUECKOI TEOPUH KPUCTAIIOB. PEHTI€HOCTPYKTYPHBIHM aHaANN3.
[IepBrie onpeneneHns aTOMHBIX CTPYKTYpP KPUCTAJIOB IPY IIOMOIIM PEHTI€HOBCKUX JIy4ei.

Kpucrann kak qudpakiuonsas pemerka. MeToanka onpeaeneHns napaMeTpoB U TUIIA PEILETKH.
MeTtoauka omnpeneneHrs MPOCTPAaHCTBEHHBIX Ipynn cumMmeTpuu. OmpeneieHre MOJOXEHHs aTOMOB B
KPHUCTAJUIMYECKON PELIETKE.

I'apMoHHYECKMIT METOI PEHTT€HOCTPYKTYPHOTO aHAIH3a.

Pe3ynbTatrel mepBbIX pEHTTEHOCTPYKTYPHBIX HCCIETOBAaHUHA KPUCTAIUIOB.

Tpu mpocTeiiime 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 cTpykTypsl coenuHeHuii THma AX. KoopauHalmoHHOE YHCIO W KOOPAWHAITMOHHBIN
MHororpanHuk. [Ipocreitine cTpykTypsl Tuna AX, u AxX.

Knaccudukanus cTpykTyp 10 KOOpAHHAIIMOHHBIM YrciaM. CTPYKTYpHI C TapaMeTpaMu U 0e3 mapaMeTpoB.
Broruncnenust MeXaTOMHBIX PAcCTOSIHMM W BaJIGHTHBIX YIJIOB B CTpyKTypax. CTpyKTypa KpucTamiia,
KpUCTAJUIMYECKas pEIIeTKA U MpaBWiIbHAsA cucTeMa ToueK. OCHOBHBIE BBIBOJIBI, CACIaHHbBIE HA OCHOBAHHUHU
MIEPBBIX ONPEIEIIEHUI CTPYKTYp KPUCTAIUIOB.

@DaxTOpHI, ONPEENIIONINE CTPYKTYPY KPUCTAIIOB. Y CTAHOBJICHHUE PA3JIMYHBIX TUIIOB XMMHUYECKOW CBA3H.
I'ereponecmuueckne U roMoJECMUYECKUE CTPYKTYPBI.

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

MeTtoa n300paXxeHus KPUCTAIUITMYECKUX CTPYKTYP IIapaMH pa3HbIX pa3MepoB.

I'eomeTpryeckue npenensl yCTOWIMBOCTH CTPYKTYP € PA3INYHBIMU KOOPIUHAIIMOHHBIMYU YHCIIAMHU.
[Nongpuzanuss HOHOB. 3aBUCUMOCTH pa3MEpOB aTOMOB M HOHOB OT KOOPJIWHAIIMOHHBIX YHCEI.
CTpYyKTypHBIH THUI IEPOBCKUTA.

Crnouctele CTPYKTYyphl. BiusHue nonspyu3anny Ha CTpYKTYpy KpUCTAJIIOB.

dakTopsl, ONpeAesIoIIne CTPYKTYPY KpUcTaioB (npasuiio ['onpammuaTa).
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Teopusi MIIOTHEWIIMX IIAPOBBIX YIIAKOBOK. I|ekcaroHanmpbHas W KyOWMYecKas TUIOTHEHINHE IIapoBBIS
yYHakoBKHU. THITHI ITyCTOT B MIAPOBBIX YIAKOBKaX.

MHorocnoiinsie ynakoBku. Crioco0bl 0003HaUeHUsI INIOTHEHIINX MIAPOBBIX YIIAKOBOK.

[IpenBaputenbHble 3aMeyaHHs O CHMMETPHM IIAPOBBIX YymakoBoK. KyOudeckas mioTHeHWIas mapoBas
YIaKOBKa.

®enopoBCKHE TPYIIBI CHMMETPUM TEKCAarOHANBHBIX IMAPOBHIX YIAKOBOK. JJEMEHTH CHMMETPHHU
IJIOTHEMIINX MIAPOBBIX YIaKOBOK.

[IpaBuibHBIE CHCTEMBI TOYEK B TUIOTHEUIIINX MIAPOBBIX YIIAKOBKAX. 3HAYCHHE TEOPUH IIAPOBBIX YITAKOBOK
JUTSL KPUCTAJUIOXMHH.

Metoa n300pakeHHsI CTPYKTYPHBIX THUIIOB C MOMOIIBIO MHOTOTPaHHUKOB. CTPYKTYpHI U3 TETPadIpoB U
OKTa31poB. CTPYKTYpPHI CO CIOKHBIMH KOOPAUHAIIMOHHBIMU MHOTOTpaHHUKaMH.

Tunel XuMHYECKUX CBA3eH B KpucTayuiax. lleproaudeckas cuctemMa XMMHYECKHUX JJIEMEHTOB M CTPOEHHE
aToMoB. VloHHas CBs3b.

OneMeHTapHbIE NPEJCTABICHUS O KOBAJEHTHOH CBsI3u. DuU3MuUecKHe OCHOBHI KOBAJIEHTHOM CBS3H.
KoBasnenTtHas cBs3b B MOJIEKyJIaX U KPUCTAJIIAX.

Meramaeckas cBsa3b. OctarodHas CBs3b. [ [poMeXyTOUHBIE THITHI CBS3H.

Uzomopduzm u nonumopdusm. UcTopust OTKPBITHSL.

JopentreHoBckue paboThl 1o m3oMopdu3my. JlopeHTreHoBcKHE paboThI IO TOTUMOPHU3MY.

[lepBBIe peHTI€HOCTPYKTYPHBIE HCCIIETOBAHMS N30MOP(HBIX BEIIECTB.

CtpykTypHas KiacCH(pUKaIHsI TUIIOB TTOJIUMOPPHU3MA.

VYcnosus, HeoOXoaumble i mposiBieHus wuzomopdusma. Ilpemen wn3zomopdHON 3aMecTHMOCTH.
Mopdotporus n nomuMopdusm.

BnusiHue U30TOMHOTO cOCTaBa Ha KPUCTATNYECKYIO CTPYKTYPY.

N30BayieHTHBIN U TeTEPOBAICHTHBIA U30MOP(U3M.

Nzomop¢usm ¢ 3anoTHeHHEM IPOCTPAHCTBA.

TBepnbie pacTBopsI BTOpOro poaa. CTpyKTypa BHEAPESHUSL.

TBepablie pacTBOPHI BeIYUTaHUS. JleeKTHBIE CTPYKTYPHI.

CTpYKTYpBI € APOOHBIM KOJIMYECTBOM aTOMOB B DJIEMEHTAPHOM sSTUeHKe.

BryTpennue TBepabie pacTBOPBL. ABTON30MOpP(HBIC BEIIECTRA.

Knaccudukanus cTpyKTypHBIX THUIOB. [ pymniibl CTPYKTYPHBIX THUIIOB C HEHTPaJbHBIMH M 3apsDKEHHBIMU
CTPYKTYpHBIMH MOTHUBaMH. [ paHUIIbl IPUMEHUMOCTH NPUHSITOH KiIacCU(UKAIMN CTPYKTYPHBIX THIIOB.
MeTton n300paXkeHus CTPYKTYPHBIX THITOB popMmynamu. CTPYKTypHBIE XUMHYECKUE (POPMYITHI.
3aBUCUMOCTH (PH3UKO-XMMHUYECKUX CBOMCTB TBEPBIX BEIIECTB OT CTPOCHHS KPUCTAILIOB.

3aBHCUMOCTD (PU3UKO-XUMHUYECKHX CBOWCTB TBEP/BIX BEIIECTB OT THITA XUMHUYECKOH CBSI3M B KPHCTAILIAX.
OnekTpuyeckue cBoiicTBa. ONTHUYECKUE CBOMCTBA.

KoskocTs meTainoB. CialiHOCTb.

KoadpuimeHTs MEXaHHUECKOTO CKATHS  TEPMUYECKOTO PACIIUPEHHUSL.

TBeprocTh 1 TeMIeparypa IuIaBIeHHs.

Brusiaue BogopogHOM CBSA3M Ha PU3UKO-XMMHUYECKHE CBOWCTBA BEIIIECTB.

OddexT sxpaHupoBaHus HOHOB. PacTBOPUMOCTD.

Kpucraminoxumuyeckue 3aKOHOMEPHOCTH B TepHOAMuYecKkoil cucteme aiemeHtoB /. M. Menpeneesa.
Kpucramimueckue cTpyKTypbl HCTUHHBIX METAJLIOB.

Oco0eHHOCTH CTPYKTYPHBIX THITOB Y-Mn, Hg n Zn. Kpucranmniyeckue CTpyKTypbI SIIEMEHTOB b-TTOATPYIIL.
Oco6ennocts anemenToB [11-b 1 [V-b moarpymm, nMermux THIMYHBIE CTPYKTYPhl METAIIIOB.
Pacripenennenre  neMEHTOB MO MOATPYNIAM  MEPHOAMYECKON  CHCTEeMBI HAa  OCHOBaHHH
KPUCTAIUIOXUMHYECKUX JaHHBIX. O KIIACCUPUKAIIUN XUMHUECKAX COSTUHEHHIM.

Knaccudukanus 1BoiiHbIX (OMHAPHBIX) U 00JIEe CJIOKHBIX XUMHUUCCKUX COCTUHEHUI.
Kpucramioxummuyeckas cuicTeMaTHKa XUMHUYECKUX COeTUHEHHI.

Kpucraninoxumust HEOpraHn4ecKuX COSTUHEHNN.

O knaccudukauu OMHAPHBIX COSTUHEHUH.

Tpoiiubie 1 Ooee coKHbIE HEOPTAHUIECKIE COSTMHEHMS.

CTpyKTypHas cucTeMaTHKa Kiiacca cynb(haToB.

[IpaBuna [lonuHra s CTPYKTYp HOHHBIX KPUCTAJLIOB.

OC00EHHOCTH CTPYKTYP C IPEUMYIIECTBEHHO KOBAICHTHBIM THIIOM CBSI3H.

Kpucramioxumus cuinmkatos.

Kpucrannoxumus 6opatos.

Kpucranioxumus opraHngecKuX COETUHEHUN U X aHaJIOTOB.
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KoBanenTtHeie u Ban-nep-BaanbsCoBbl «pajuychl» HEMETAUNIMUECKUX 3JIEMEHTOB.

[IpenBaputensHple 3aMedaHUS O MOJIEKYJSIPHBIX CTpyKTypax. ®opMbl MpocTeHmux MOJEKyl W

KOMILIEKCHBIX HOHOB.
Banentaeie yriel. Knaccudukamus MOIeKyJISIpHBIX CTPYKTYP.

[IpumeHeHne TPUHINIIOB TUTOTHEHWIIEH YIAKOBKH K MOJIEKYJISIPHBIM KPHUCTAIIJIaM.
Kpucraminoxumus yrieBogopoaoB.

Kpucramnoxumus (PyHKITHOHATBHO 3aMEIIEHHBIX OPraHUYECKUX COCMHEHUM.

Honnble CTPYKTYpPHI COeAMHEHHUH 3J1eMEHTOB-OpPTaHOTEHOB.

Kpucramioxumus clioXKHBIX XUMHYECKUX coequHeHnid. CTpoeHre KPUCTAJUIOTH/IPATOB.
CrtpoeHue KOMITIEKCHBIX COETMHEHHM.

CrpoeHue MeTamIo0praHuuecKUX COeAMHEHUH.

KrnaTpartasie u npyrue cioXHbIe XUMHUYECKHE COSTUHEHNS.
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Tunosble 3a1aHus I NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI

Tema 1. IlonsTHe 0 cuMMeTpuH. 3aKpbIThble 3J€MEHThI CHMMETPUM M CHMMETpHYECKHe
npeodpa3oBaHuM.

[JTAH:

[lonsTne o cuMMeTpun. ODIEMEHTHl CHMMETPUH W CHMMETPHYECKHEe MpeoOpa3oBaHMs. JIEMEHTHI
MaTteMaTuyeckor Teopuu rpymm. lluknudeckue rpynmbel. [IpocTeiimue rpynmbsl caMOCOBMEIICHHM 3aKphITHIC
oreparyi CHMMETPHH M MX OIKMCAaHUE C MOMOIIBI0 MaTpHIl IpeoOpa3oBaHUs KOOPIUHAT DJIEMEHThI CUMMETPUN
KaK IMKIAYecKHe Tpynnbl. B3amMopaeWcTBhe omepandii M DJIEMEHTOB CHUMMETpHH. Tabimuia yMHOXKEHHS —
B3aMIMOCBSI3b MEX/TY OIEPalIMU CHMMETPHH B TPYTIIIE.

Tema 2. ToueuHsle rpynnbl CHMMETPUH M UX MEKIYHAPOIHASI CHUMBOJIMKA, U cuMBoJiMKa [Hlendauca

[JIAH:

Todeuynble TPyNIbl CUMMETPUH U UX MEXAyHApOAHAsh CUMBOJMKA, u cuMBoimka Illendmuca. Cucremsr
SKBUBAJICHTHBIX NO3ULMI. EnvHuYHbIe U NOJspHbIe HanpaBnenus. [Ipencrasienue rpynnsl. CemeicTBa TOUCUHBIX
TPy HU3LICH, CpeiHei U Bhiciuel kareropuii. [TonsTre o mpocToii popme.

Tema 3. Kpucramiorpadpuueckue TouedHble rpynnbl.

IIJIAH:
CUHrOHUY | KaTeropuu. 32 KpucTamwiorpapuueckie ToUeIHble Tpynbl. KoopanHATHBIE CHCTEMBI KPUCTAIIIOB.

Tema 4. OTprITbIe onepanv CMMMETPHUU, 3JIEMECHTBI CHUMMETPUU

IIJIAH:

OTKpBITBIE ONEpAlUN CHMMETPHH, JIEMEHTHl CUMMETPHH U UX B3auUMoaelcTBue. TpaHcasuuu J[BymepHbIe U
TpexMepHble Trpynnsl TpaHcusuuid. Pemetkun bpase. IlpocTpancTBeHHBIE Tpymmbel. KpaTHOCT M CHMMETpHs
9KBHUBAJICHTHBIX MO3UIMHA. IHIEKCHI y3710B, pAI0B, CETOK.

Pemerka u ctpykrypa. Uncio GopMyabHBIX eIMHML B siueiike. PenTrenorpaduueckas miaoTHOCTb.

Tema 5. MeToasb! uccjief0BaHUSI KPHCTANINYECKOH CTPYKTYPHbI BellecTBa. OCHOBBI PEHTT€HOCTPYKTYPHOIO
aHaJu3a.

ITJIAH:
Hudpaxuus peHTreHoBckux ayued. Ycnosus Jlays. Ypasaenue Bynbda-bparra. MeToapl pentrenorpaduu: MeTos
Jlay»s, MeTon BpalieHus, MeToA nopouika. Penrrenoda3oBsiii aHanms.

Tema 6. Tunbl XMMHYECKHUX CBSA3el B KpUcTaiax. Teopus IIOTHEHIIUX YIIAKOBOK

ITJIAH:
OddexTrBHBIE pagychl aTOMOB M HOHOB (MOHHBIC, KOBAJICHTHBIC, MeTauIM4Yeckue, Ban-aep-BaayibcoBnr).
Y CI0BHOCTh KPUCTATUIOXUMUUECKUX PAIUYCOB.
XuMuyeckasi CBsi3b B KpUCTaJlIaX: KOBaJIEHTHas, MOHHAs, MeTaJlinueckasi. Ban-aep-BaanbcoBo B3anMoIeliCTBHE.
Me:xaToMHOE pacCTOSIHME W KPaTHOCTD CBsI3U. CHCTeMaTHKa KPUCTANIMYECKUX CTPYKTYp O TUITY CcBs3u. ['oMo- 1
FeTEPOACCMUUECKUE CTPYKTYPHI..

OHeprusi KpUCTANIMYECKON PEIIeTKH. DHEPrUs HOHHBIX, KOBAJIEHTHBIX, METANIMYECKUX KPUCTATIIMYECKUX
CTPYKTYP. DHEPTHUS PEIICTKH C MEKXMOJICKYISIPHBIMH CBSI3SIMU.

IInotHocTh ymakoBku. Teopus miuoTHeHmmMx yrnakoBoK. KyOudeckas W TeKcaroHajdbHbIE KIaaKu. Twum
MyCTOT B IUIOTHEUIINX YIAKOBKaX

Tema 7. CTpyKTYpHBIe TUIIBI M M30CTPYKTYPHOCTHb. MopdoTponus. U3zomopduizm
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ITJIAH:

[IpencraBienue CTPYKTYp B BHJE: PACIONOKEHHS aTOMOB B BEpIIMHAX MIAPOBBIX KIAJ0K, C TIOMOIIBIO
KOOPJIMHAIIMOHHBIX MHOTOTPaHHUKOB. CTPYKTYpHBIE THIBI M HW30CTPYKTYPHOCTh. (CHOBHEBIC, IICTIOYHEIE,
CJIOUCTBIE, KapKacHbIC, KOOPIWHAIIMOHHBIC CTPYKTYyphl. MopdoTtponus Mopdorponusie psabl. HM30- wu
rerepoBalieHTHBIN m3oMophm3M. Mzommmopdmsm. CTpyKTypbl BBIYHTAaHWS W BHenpeHus. Kiaccuduxamms
MOMMMOP(HBIX MPEBpaICHHH.

Tema 8. KpucTaajoxuMusi NPOCTHIX BelIeCTB U OUHAPHBIX COeTMHEHHIA.

[JIAH:

OcHoBHBIe CcTpyKTypHBIe THUIB MeTammoB (Cu, o-Fe, Mg). CBsizpb CTPYKTYypHl C (PH3HMYECKHMH CBONCTBAMH.
CTpyKTyphI POCTHIX BelleCTB-HeMeTaIUT0B. COSTMHEHMSI CO CTPYKTYpOU anmasa, rpadura. KoopauHaliys aToMoB.
Nsmenenune xapakrepa cTpyKTypsl 1o rpymnmnam [leproamaeckoit TaOInIbL.

CTpyKTypHBIE COeNWHEHHUS METaoB ¢ HeMeTaimiamu (AX), ommMchIBaeMble B TEPMHHAX IIAPOBHIX YIIAKOBOK U
kiaa0K. DakTopbl, ONPECIAIONIUE BHIOOP CTPYKTYPHOTO TUMA. PONb THIIA XUMUYECKOH CBSI3U

Tema 9. KpucTajajoxXuMus TPOHBIX COeTUHEHHI, CHIMKATOB, OPraHUYECKHUX COeTHHEeHH .

[JIAH:

CtpykTypHbIi THUO nepoBcKuTa. (CErHETO3JIEKTPUUYECKUE CBOMCTBA BEILIECTB C MCKAXEHHOW CTPYKTYpOil.
CrpykTypHblii Tun mnuHend. HopmambHas u oOpamienHas mmuHenb. Ctpykrypa tuma KoNiFs. OcHoBHbIC
MMpEaACTaBJIICHUA O KPUCTAIJIOXUMHUHN CUJIMKATOB. Hpe,[[CTaBJICHI/IC O KpUCTAJINIOXUMHHU OPTraHUYCCKUX COCI[I/IHCHI/II\/'I.
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@oH TUNIOBBLIX TECTOBLIX 3aJaHUM

1 pyoesrcnoe mecmuposanue

Kpucrannoxumus — Hayka ...

00 aTOMHOM CTPOCHHUU KPUCTAILJIOB U €0 BIMSHUH HA (DU3HKO-XUMUYECKHE CBONCTBA KPUCTAJUTMUECKUX
BEIIECTB

00 2JIEKTPOHHOM CTPOCHHH BEIIECTB M €T0 BIUSHUU HA (PU3UKO-XUMUYIECKIE CBOHCTBA

M3Y4arollas 3aKOHbI 00pa30BaHUs KPUCTAIMYECKUX BEIIECTB U UX aTOMHYIO CTPYKTYPY

M3y4alolias 3aKOHbI Te1e00pa30BaHNi BEILIECTB

Kpucramiorpaguto 1enaT Ha clIeayoIue pa3aeibl
CTEPEOPETYISIPHYIO KPUCTAIUIOTPABHIO
TE€OMETPHUECKYIO KPUCTAIIIOTpa(HIo

XMMHYECKYIO KPUCTAIIIOTpadHIo

bu3nIeCKyro KpucTauiorpapuio

[lepeuncnure OCHOBHBIE 3a/1a4l KPUCTATIOXUMUU

OIIPEAEIIEHUE CTEPEOPETYIAPHOCTH MOJIEKYJI BELLIECTB

olpesieJIeHUE, OMCAaHUE U CUCTEMATU3alHsI KPUCTANIMYECKUX CTPYKTYP
MHTEPIIpETALMs KPACTAUNINYECKUX CTPYKTYP

Ipe/iCKa3aHusl, KOppesius CTPYKTypa-CBOMCTBO

O0600mIeHHasT KPUCTAITIOXUMHUS - 3TO HAYKA, ...

U3ydarmas CTPYKTypbl TOJIBKO KPUCTAJUIMYECKUX BEIIECTB

M3yYaloas CTPYKTYPbI HE TOJIBKO KPUCTAJIIOB, HO U IPYTUX KOHJICHCHUPOBAaHHBIX (a3
U3y4aromias CTPYKTYPBhI TOJIBKO KHIKUX KPUCTAIIIOB

M3y4arouas CTPyKTYpbl TOJIBKO KUIKOCTEN U paCTBOPOB

Mopenb niieanbHON KPUCTALIINYECKON CTPYKTYPBI

03HAYaeT, YTO BEIIECTBO COCTOUT U3 PA3IUYHBIX JJIEMEHTAPHBIX S4EEK

MIOAPa3yMeBAET NEPUOJUIHOCTD CTPYKTYPHI B TPEX U3MEPEHUSAX, UTO COOTBETCTBYET MOHATHIO PEIIETKH
BCErJia COJIEPKUT U UMEET IPUMECHBIE aTOMBI U 1e(DEKThI

03HAYaeT, YTO BEIIECTBO COCTOUT U3 COBEPIICHHO OJMHAKOBBIX MIEMEHTAPHBIX SYEEK, OJJUHAKOBO
OPUEHTUPOBAHHBIX.

PeanbHas crpykTypa Kpucramuia

03HAYaeT, YTO BEIIECTBO COCTOUT U3 COBEPIICHHO OJIMHAKOBBIX AJIEMEHTAPHBIX SYEEK, OJIMHAKOBO
OPHUEHTUPOBAHHBIX

MMEET MOBEPXHOCTh, B IOBEPXHOCTHOM CJIO€ CTPYKTYpa OTJIMYAETCS OT MIYOMHHBIX YacTel

BCErJia COJIEPKUT U UMEET IPUMECHBIE aTOMBI U 1€(DEKThI

MIOAPa3yMeBaECT NEPUOJUIHOCTD CTPYKTYPBI B TPEX U3MEPEHUSAX, UTO COOTBETCTBYET MOHATHIO PEIIETKH

Kakomy arperaTHoMy COCTOSIHHIO COOTBETCTBYIOT KPUCTAJLIIBI:
ra3oo0pazHOMy

KUJIKOMY

TBEPJIOMY

ITa3MEHHOMY

UTto6b!I U3 OECIOPSIIOYHOTO COCTOSIHUS BEIIECTBO MEPEINLIO B YIOPSA0YEHHOE, HEO0XOJMMO HEKOTOPOE
BpeMsi, Ha3bIBAEMOE
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BPEMEHEM KPUCTAITN3AINH
BpEMEHEM IMEePEKPUCTATITHIALII
BpPEMEHEM pellaKcalluu
BpEMEHEM reseodpazoBaHus

Ecmu OXJIAXKACHUE 1 3aCThIBAHUEC ITPOUCXOANUT 6I>ICTpee, 4YEM BpEMA, HCO6XOI[I/IMOC IJI1 KpUCTaJUIn3aluu,

TO 00pasyercs

XKHJIKOE BEHIECTBO
aMop(HOE BEIIECTBO
TBEPJI0C BEIIECTBO
ra3000pa3HoOe BEIIECTBO

Ha pucynke npencraBieHo

’

a
Kpucrann

U30TPOITHOE TEJIO0
BEKTOPHI CBOWCTB B TEJIC PAaBHBI BO BCEX HAIIPABICHUSIX

aHU30TPOITHOE TEJIO

BEJINYMHA BEKTOPA CBOMCTB B KPUCTAJIIC M3MEHSETCS B 3aBUCHMOCTH OT HallpPaBJICHUS

Ha PUCYHKC IMPEACTABJICHO

HU30TPOITHOC TBEPAOC TECIIO

BCKTOPBI CBOICTBA B TEJE PpaBHBI BO BCEX HAIIPABJIICHUAX

AHU30TPOIMHOC TCJIO

BCJIMYHNHA BCKTOPA CBOICTB B KpUCTAJJIC UBMCHSACTCA B 3aBUCUMOCTH OT HAIIPABJICHUA

B cTpykType kpucTania ranuTa (oBapeHHOH coJn)
5N AC
vl 570

1150
>

1 ——
a _,,f%

v

N

BCC HCIIApAJJICIIbHBIC, HCPABHOOTCTAOIINUC HAITPABJICHUS - ABJIAOTCA aHU30TPOITHBIMU

. l Y 2150

29



IIPOYHOCTH Ha Pa3phiB (I/MM?) B pasIUYHBIX HATIPABIECHHUAX PA3IMUHA
BCE€ HelapajulelbHbIE, HEPABHOOTCTAIOIIHE HAIIPABIECHUS - SBJIAIOTCSA U30TPOIHBIMU
IIPOYHOCTH Ha Pa3phiB (I/MM?) B pa3IUUYHBIX HATIPABIEHHAX OJMHAKOBA

AHH30TPOIUS XOPOLIO POSBIAETCS

BO BHEIIHEN (hopMe MHOTUX KPUCTAJIIOB

B YIJIMHEHHOCTH WIN IUIACTUYHOCTH KPUCTAJUIOB

B resieo0pa3oBaHUM HEKOTOPBIX KPUCTAIIIIOB

CTIIOCOOHOCTH HEKOTOPBIX KPUCTAIIIOB JIETKO PACKAJIBIBATHCS BAOJb ONPEIEICHHBIX ITIOCKOCTEH

HepaBHOCBONCTBEHHOCTS - 3TO
U30TPOITHOCTH

AHU30TPOIHS

JUCIIEPCHOCTH

aMop(HOCTH

[Tox aHu3OTpONKMEN MOHUMAKOT

CBOMCTBA KpUCTaJJIa HE U3MEHSIOTCS B 3aBUCHMOCTH OT HaIpaBJICHUS
M3MEHEHNE CBOMCTB KpUCTAJIa B 3aBUCUMOCTH OT HaIlpaBJICHUS
HE3aBHCHMO OT HAIPaBIICHUS Pa3pylIAIOTCs MIPH OAMHAKOBOW Harpys3Ke
KPUCTAJUTMYECKUN TTOJIUKPUCTAILIT

[TpocTeie hopMBI MOTYT OBITH
oommMu

CUMMETPUIHBIMU
napauieIbHbIMH

YaCTHBIMA

[Tpoctoii popmoii Ha3bIBaeTCs

MHOT'OI'PaHHHUK, MTOJyYEHHbIH U3 OIHON I'paHH € TIOMOIIBIO 3JIEMEHTOB CUMMETPHH
MOHOI'PaHHUK, HOJ'Iy‘-ICHHBIfI H3 IBYX l"paHefI C MOMOLIBIO 3JIEMCHTOB CUMMCTPUHU
MHOT'OI'PaHHHUK, [TOJTyYEHHBIH U3 IECTH IPaHel ¢ MOMOILBIO HIEMEHTOB CUMMETPUH
MHOTI'OrpaHHUK, HOJ'IyLICHHblf/'I H3 TpEX rpaHeﬁ C IMOMOUIBIO 3JIEMCHTOB CUMMETPUHA

[IpocTeie hopMbl HU3LIMX CUHTOHUI YA00OHO paccMaTpuBaTh
B [IOPAJIKE YBEJIIMYEHUS YNCIIA UX TPaHeH

B ITOPSAJIKE YMEHBILIEHUS YHCiIa UX TpaHeil

B IIOPSAJIKE YBEJINYECHMSI YUCIIA UX OCEN

B [TOPSAJIKE YBEJIIMYECHUS YUCIIA UX IIOCKOCTEN

Ecnu ricxoqHast rpaHb, MpH MOTYYSHUN TPOCTOH (HOPMBI, pacTIONOKeHa MapalljIebHO WIN
NEePIEHAUKYIISPHO M0 OTHOLIEHUIO K 3JIEMEHTaM CUMMETPHUH, TO MOJIy4aeTCs

oOmast mpoctast popma

yacTHas rnpoctas popma

MHAUBUAYaJIbHAA MpocTas hopma

CUMMeTpUYHas mpocTas popma

Ecnu ucxoaHas rpanb, MpH MOJTYYSHUU TPOCTOM (HOPMBI, paCIONI0KEHA KOCO TI0 OTHOIICHHIO K
aJeMEHTaM CUMMETPHH, TO 3Ta IpocTas (opmMa OTHOCUTCS K

oOme

JaCTHOH

VHIUBUYyaIbHON
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CUMMETPUYHOU

YkaxuTe mpocTyro GopMy HHU3IICH CHHTOHUY - poMOUYecKas mpru3Ma

I

!

]

L3
——=d-F--
1
1
1

T

VYkaxute npoctyro GpopMy HU3IIEH CUHTOHUH - POMOUYECKHI TeTpasip
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L3
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B

VYkaxute npoctyro GopMy HU3IIEH CUHTOHUY - poMOnYecKas IuupamMuia

140

]

LY
———] - --
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T

Ykaxute mpoctyro GopMy HHU3IICH CHHTOHUY - pOMOUYEcKasi MupaMuaa
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VYkaxure npoctyro GopMy HU3LIEH CHHTOHUU - TP
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VYkaxute npocTyro GopMy HU3IIEH CHHTOHUH - TUHAKOU/]T

SRl

VYkaxure npoctyro GopMy HU3IIEH CHHTOHUU - MOHOR/IP
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[IpocTeie hopMbI HU3MIMX CHHTOHUII MHOTOTPAaHHUKOB OBIBAIOT
OTKPBITHIE

3aKpbIThIC

M30JIMPOBaHHBIC

MATUYTOJbHBIE

K 3akpbIThiM (hopMaM KpUCTAIIIOB HU3IIEH KATETOPUU OTHOCSTCS

S
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JABC

YcTaHOBUTE COOTBETCTBUE MEXKTY N300pKEHUSIMHU MPOCTHIX (JOPM HUBIIUX CHHTOHUM U UX HA3BAHUSIMU:
MOHO3/]Ip

MMUHAKOU T

hiviic)i o)

pombOuyeckast mupamuIa

36



O

YcTaHOBUTE COOTBETCTBUEC MCKOAY I/I306pa)l(eHI/I$IMI/I IIPOCTBIX (bOpM HHU3IIMX CUHTOHMU U MX Ha3BAaHUSIMMU:

pomOunyeckas npusma
POMOHMYECKHUI TETpadIp
pomOuyeckast AUIUpamMuIa

!

]

L3
——=d-F--
1
1
1

T

[TpuBenuTe TepMUH, KOTOPBHIM 0003HAYAIOT OTJEIBHBIN, XOPOILIO COPMHUPOBAHHBIA KPUCTAILIT
MOJIMKPUCTAILIT

MOHOKPHCTAILI

JTUKPUCTAII
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KPUCTAJUIMYECKUI arperar

YcTaHoBIIeHHE KaKOT0 3aKOHA MOJIOKHUIIO HAYajIo KprcTauiorpadhun?
3akoH Bynbda - bparra

3aKOH aTOMHOI'O CTPOEHMSI BELLIECTBA

3aKOH IOCTOSHCTBA YIJIOB KPUCTAIIJIOB

[Iepnonnueckuit 3aK0H

Uro Takoe KpUCTAUTHIECKHUI arperat?
MOHOKPHCTAJLIT

MOJMKPHUCTAILIT

amopdHoe oOpa3oBaHue

CKOTUICHHE MHOTUX KPHCTAJIJIOB

[Touemy B KpUCTAJUTMYECKOM arperaTe OTAeNIbHbIE KPUCTATBI OOBIYHO UMEIOT HEMPaBMWIbHYIO (hopmy?
B IIPOIIECCE POCTA KPUCTAIUIOB OHU 3aTPYAHSIOT POCT APYT Apyra

HeTpaBUIbHAs (OopMa KPUCTAIIIOB SBISIETCS UX €CTECTBEHHON (hopMOit

BJIMSHME OKA3bIBAIOT MECTHBIE NIEPENaibl TEMIEPATYPHI

BC€ BBILIECIIEPEUYHUCICHHBIE BAPUAHTBI

OcHOBHbIE CBOWCTBA KPUCTAJIJIOB
aHU30TPOMHS

OJIHOPOJHOCTh

CUMMETpHS

HEOJIHOPOJAHOCTh

Baxnelmmii 3aK0H TreOMeTPUIECKON KprUCTaILIorpaduu
3aKOH ITOCTOSIHCTBA IByXTPaHHBIX YIJIOB B KPHCTAILUIAX
cBs3aH ¢ pabotamu ¢paHiry3ckoro yueHoro Pome ne JI'Mns
cBsi3aH ¢ paboramu ['.b.bokus

cBsi3aH ¢ paboramu JlomoHocoBa M.B.

JI1st U3roTOBIIEHUS ONTUYECKUX IIPU3M U JIMH3, ponyckaromux Y @- u K- nyun, ucnons3yrorcs
MOHOKPHCTAJLIbI

pyOuHOB

CaF;

NaCl

MIUpUTA

I'ne npumensiercs pyoun?

B YaCOBBIX MPUOOpax

B Jla3epax

KaK KaTaJu3aTop B MIPOMBIIUICHHBIX IIPOIIECCaX CUHTE3a

JUTSI U3TOTOBJICHUS ONTUYECKUX MPU3M U JIMH3, Tponyckaommx Y ®- u UK- nyun

KakoB nmopsiiok MexaTOMHBIX pacCTOSIHUM B KpucTasie?
100 am

0,1 am

10 am

1 mm

B kakom psiiy BHYTpEHHSSI SHEPTUs YaCTUIL BEIlleCcTBa yObIBaeT?
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KHUJKOCTD - I'a3 - IJia3Ma - KpUuCTaJljl
Im1a3Ma - ras3 - XXUJAKOCTb - KpUCTaJlll
ra3 - KpuCTaj - JKUAKOCTD - IJIa3Ma
KpUCTAJLI - )KUJAKOCTD - I'a3 - IJIa3Ma

VYkaxure 0003HaYeHUE ITIOCKOCTH CHMMETPHHU
P (m)

C(1)

L2(2)

JIs

Vxkaxunre rpati)nqecxoe 0003HaYeHNE IIOCKOCTH CUMMCTPUU

A—A
H

| 7=

VYkaxute 0003HaYEHHUE LIECTEPHON MHBEPCUOHHON OCH CUMMETPUU
Lg
Lz
La
s

Vkaxkute 00603HAYEHUE YETBEPHOM MHBEPCHOHHON OCH CUMMETPUH
Lg
Lz
L4
s

VYkaxure 0003Haue€HUE TPOHHON MOBOPOTHOM OCH CUMMETPHH, JIeXKallel mapaiebHO IOCKOCTH
yepTexa

A—A
oo
o
©

[Ipoexnnu 32 BUIOB CHMMETPHUH: YKAKUTE TPUKINHHBIE CHHIOHUH
audapudeckuii oceBoit Lo(2)
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mMonoaapuueckuit Li(1)

- TN N
N\

npusmatndeckuit LoPC (2/m)

[Tpoekimu 32 BUJOB CHMMETPHHU: YKQKUTE MOHOKIMHHbBIC CHHTOHUH
MoHodaprueckuid L1(1)

T

S,

npusmatndeckuit LoPC (2/m)

A3 ApHYecKuii oceBoit La(2)
—9

nuHakouaansHeI C (1)

C

C

[Tpoekruu 32 BUAOB CHMMETPUHU: YKAKUTE MOHOKIIMHHBIC CHHTOHUN
pomMbo-TeTpasapuueckuii 3L, (222)

audAprUeckuii oceBoit Lo(2)
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au3pudeckuid 6e30cHbId P (2 nimm m)

poMOo-tipamuaanbHbIi L22P (Mmm2 wam mm)

D

[Tpoekunu 32 BUIOB CHMMETPHH: YKaXKUTE POMOMYECKHE CHHTOHUT
monodapryeckuii L1(1)

AT

pombo-mupamuaanbHbIi Lo2P (Mm2 wmm mm)

D

poMbo-TeTpasapuueckuii 3L, (222)

D

nuHakouaaneHeIA C (1)
/"_““\

C

T
s
-

.



Vxkaxunre IMpaBHUJIbHBIC OTBETHI
MOHOKJIMHHAS CHHTOHHSA - 5 BHU 0B
TPUKIIMHHAsA CUHI'OHUA - 2 BUaa
MOHOKJIMHHAS CUHT'OHHMS - 3 Buaa
TPUKIIMHHAsA CUHI'OHUA - 7 BUI0B

N306pa3ute crepeorpadudeckyro MPOEKIMI0 TOYSUHOM rpynsl mmm
10 TEOPEME — €CJIM OCh 2 ¥ NEPIECHMKYIIAPHAS €l IIIOCKOCTD, CII-HO, UIMEETCS U LIEHTP CUMMETPHHU

10 TEOPEME — €CITM UMEETCS IIOCKOCTh U IIEHTP CUMMETPHH, TO MEPIICHIUKYIIPHO KaXKI0H TIIOCKOCTH
MIPOXOAUT OCh 2

VYkaxuTe Bce JIEMEHTHI CUMMCTPUHU B KPUCTAJTINIMICCKOM MHOI'OI'PAHHUKE, €CJIM B HEM UMCIOTCA
OJICMCHTEI, YKa3aHHBIC Ha YCPTECIKE

30°

T.K. 0= 30°, 1 =12

€CJIMIBETUIOCKOCTH TiepecekaroTcst moa yriom ¢ = 180°/m (¢ = 30°), To 4epe3 JIMHHUIO UX MepecedeHus
MPOXOIUT MOBOpOTHAs ock T = 180/30° = 6, T.e. OCh IIECTOTO MOPSAKA

MMeEEeTCs LIEHTP CUMMETPUH, 6-Tb IJIOCKOCTEN M
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OO003HAYHUTE DJIEMEHTHI CUMMETPUHU aueHaQ)TeHa

H
»

CcC—C

0JHAa 0Ch2-TO MopsJaKa, Jcxxamasa B IJIOCKOCTH YCPTCIKaA

2-€ IJIOCKOCTH CUMMCTpPHUH, ITPOXOAAIIHUEC UEPEC3 OCb 2-ro InmopsAaaKa
<P

e e

L)
B MOJICKYJIC aueHa(bTeHa HCT HU OAHOI'O 3JIEMCHTAa CUMMCTPUU

Omnpenennure Bce TOBOPOTHBIE OCH B KyOe, popmyna cummerpun kotoporo 3C44C36C,

ST B
- | ko T*
] !’/PJ.:N_— ~a
L&
TpH ocu 4-T0 nopsaKa
4EThIPE OCH 3-T0 MOpsiIKa
1IeCTh OCel 2-ro mopsiika
CEMb OCEH 2-TO MopsaKa

CKOJBbKO OBOPOTHBIX Oceil 2-ro mopsaka B kyoe, popmyina cummerpun kotoporo 3C44C36C:

ST OB
- | _0——!
e
d
mECThb
CEMb
TpH
YeThIpE

CKOJIbKO TIOBOPOTHBIX Ocel 3-To mopsiaka B kyoe, hopmyina cummeTpun kotoporo 3C44C36C2
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r”

TpHU
IECTh
YeThIpE
ceMb

CKOJIBKO TTOBOPOTHBIX Ocelt 4-ro mopsiaka B Kyoe, popmyna cummerpun kotoporo 3C44C36C,

9 f/
=T ;ﬂ
#1- | M
e
4

YeThIpe
IECTh
TpH
CeMb

Oxpacka KpUcTajula KOpAuepuTa

C

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

HEOJIMHAKOBA B PA3IMUYHBIX HAIIPABICHUAX

OJIMHAKOBA B PA3JINYHBIX HAMPABICHUSIX

HEOJIMHAKOBA M WJUTIOCTPUPYET €ro aHU30TPOIMHOCTD (HEPAaBHOCBOWCTBEHHOCTD)
OJIMHAKOBAa U WUITIOCTPUPYET €T0 U30TPOMHOCTH (PaBHOCBOWCTBEHHOCTD )

MuHuMaNIbHBIN YToJ IOBOPOTA, IPU KOTOPOM IPOUCXOAUT COBMEIIEHNE (QUTYDPbI, HA3bIBAETCS
YIJI0OM IOBOPOTA IUIOCKOCTH

ITIOBOPOTHBIM YIJIOM I'PaHu

3JIEMEHTApHBIM YIIIOM IIOBOPOTA OCU

LEHTPOM CUMMETPHUH

durypa, n300pakeHHasl Ha pUCYHKE, 00J1a1aeT

OCbI0 CHMMETPHH 4-TO MOpsiAKa



OCbI0 CHMMETPHH 2-TO MOpPsAKa
OCBIO CUMMETPHH 3-TO TIOPSIAKA
OCBbI0 CUMMETPHUU 5-TO MOPSAIKA

durypa, n3o0paxkeHHas Ha pUCyHKe, 001a1aeT

9

OCBhIO0 CUMMETPUHU 3-TO MOpPsIKa
OCBI0 CUMMETPHUU 5-T0 MOPSAIKA
OCBIO0 CUMMETPUHU 6-TO MOpsIKa
OCbI0 CHMMETPHH 4-TO NOpsiAKa

durypa, n300pakeHHasl Ha PUCYHKE, 00J1a1aeT

/\

OCbI0 CHMMETPHH 2-TO MOpPsiKa
OCBIO0 CUMMETPUHU 5-TO MOPSIKa
OCbI0 CUMMETPHH 3-TO MOpsiiKa
OCBhIO0 CUMMETPUHU 6-TO MOpPsIKa

Ourypa, n300pakeHHas Ha PUCYHKE, 00JIaaeT

-

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

O06o3HaueHue quBepTHQHOﬁ HHBCpCHOHHOfI OCH CUMMCTPpHUU

o
.
f
L

111

O06o03HaueHUe IeCTEPHOM MOBOPOTHON OCH CUMMETPUH

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

SKBHUBAJIEHTHO MTOBOPOTY BOKPYT JMHUH UX MEpeceueHus Ha yroi 4a
HKBUBAJICHTHO IOBOPOTY BOKPYT JIMHUH UX MEPECCUCHUs Ha YyToia 20,
HKBUBAJICHTHO MIOBOPOTY BOKPYT JINHUH UX TIEpeceUeHHs Ha yroi o/2
HKBUBAJICHTHO TIOBOPOTY BOKPYT JIMHUH UX TIepecedeHust Ha yroi 3o/2

dopmyna cMMMETpUU A7 PUTYpBI

L.4P
L42P
L22P
L,4P

OpHa 13 TeOpeM CII0KEHMSI 3JIEMEHTOB CUMMETPUH, WILTIOCTPUPYEMasi Ha pUCYHKE, TJ1aCUT

éZ
il 34
£l— o
P /
!

C€CJIN IIJIOCKOCTb CUMMETPHUH pPaCIIoJIaracTcCsd NCprcHAUKYIAPHO K L2, TO B PE3YJIbTATC UX CIOKCHUA
BO3HHUKACT HCHTP CUMMCTPUU

Ls+P=C

Lo+P=C

Ls+P=C

B KpHucTajljilax MOKHO HaWUTH PA3IUYIHBIC DJIEMCHTLI CUMMETPHH:

IJIOCKOCTb CUMMCTPUHU

46



0Cb CUMMETPHUH
MEpUIUaHy CHMMETPUH
LEHTP CUMMETPUH

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

9 mockocTel CUMMETPUU

4 MI0CKOCTH CUMMETPUU

9 nmockocTeil cuMmeTpur, 6 U3 KOTOPBIX MIPOXOAAT 110 AUArOHAIAM K TpaHaM KyOa
9 rutockocTelt cUMMETPUH, 3 U3 KOTOPBIX MPOXOAAT MapaJlIebHO TPaHsIM Ky0a

KonmgecTBo oceit 4-To mopsika B KpucTauiax B popme Kyda

i o
———_
B
R e e N
O ’// ; A
o
oJHa
TpH
JIBE
HC UMCCTCA

KonuuecTBo ocelt 3-ro nopsizka B Kpuctawiax B popme Kyda

i o
———_
B
R e e N
O ’// ; A
o
IISITh
YEThIPe
oIHa
HC UMCCTCA

KonnuecTBo oceii 2-ro nmopsiaka B KpucTawiax B popme Kyda
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IECTh

TpHU

HE UMeeTcs
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2 pybesicnoe mecmuposanue

Kpucranisl cpefHUX CHHTOHUHN XapaKTEPU3YIOTCS HAIMYUEM
OJTHOM OCH BBICIIETO MOPSAKA
OJIHOM OCHM HM3LIETO IOpsIIKa
IBYX OCEH BBICILIErO NOPSAIKa
TpeX OCel BBICUIETO NOPsAIKa

B 3aBucuMocCTH OT THNA CEUEHUS KpUCTAIIaX CPEAHUX CUHTOHUN UMEETCs
6 npu3m

6 MMHAKOUIOB

5 npusm

4 npu3Mbl

Ecnu ncxoqHo# reoMerprudeckoit popmoit OyaeT nupaMuia, TO COOTBETCTBEHHO TOIY4aeM IPOCThIe
(hopMBI, HA3BIBAKOIIIHECS

TPUTOHAJIBHOM TUPaMUIOU

TPUTOHAJILHOW TUTTUPAMUIOMN

JUTPUTOHATBHON JUITUPAMUION

JUTPUTOHATBLHON MUPAMUIO0N

Ecnu ucxoaHoii reometpuyeckoit popmoii OyaeT tunupaMusia, T0 COOTBETCTBEHHO TOJTy4aeM MPOCThIE
(OpMBI, Ha3BIBAIOIITUECS

TPUTOHAJILHOW TUITUPAMHUION

TPUTOHAJIBHOM TUPaMUION

JTUTPUTOHATBLHON JUITUPAMUION

JUTPUTOHAIBHOW MUPAMHUION

Yxkaxute GopMy IPU3MbI CPSTHUX CHHTOHUN

VYxkaxute GopMy IpU3MbI CPETHUX CUHTOHUN

49



Ykaxure popMy mUpaMuIbl CPETHUX CHHTOHUMA

>

<«

KakuTe GopMy MUPAMUIBI CPETHUX CHHTOHUN

=25

Yxkaxute GopMy TUIMUPAMUIBI CPSTHUX CHHTOHUN

>SS

Ykaxute GopMy TUIMHUPAMUJIBI CPETHUX CHHTOHUN

é\
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KonnuecTBo npocThix GopM cpeTHUX CUHTOHUN
18

12
6
24

VYkaxute npoctyto GopMy cpeHe CHHIOHUU - TPUTOHAIBHYIO IPU3MY

===

VYkaxure npocTyro GopMy CpeHEeH CHHTOHUH - JUTPUTOHAIBHYIO TIPU3MY

=

S>>

VYkaxure npocTyro GopMy cpeHel CHHIOHUU - TETParoHaJbHYIO MPU3MY

=E
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CeueHue - TPUTOH - UMEIOT

TPUT'OHAJIbHAA ITpHU3Ma

TpUTrOHAJIbHAA ITMpaMHaa

YA

TPUT'OHAJIbHAA JUIIUPpaMHIa

<>

AUTPUTOHAJIbHAA ITPpU3Ma

=)

VYkaxute ceuyeHue (TeTparoH) TeTparoHalbHON IPU3MbI

0.0 0

KaXXKHUTC CCUCHHC (FGKCB.FOH) reKcaroHajlbHOM IIPHU3MBbI

<

OPO

KpHCTAJUIaX CPEAHEN CUHTOHUN BCTPEYAOTCS TPANE03Aphl. Y KaXKUTE TPUTOHAJIBHBIN TPAME0dp

vy

NS>

B kpucranmax cpeHell CHHIOHMM BCTPEUYAOTCS TPANIEOAAPHI. YKaXUTE TETPAaroOHAIbHBIA TPanenod1p




P

AN
%

[

VYroun cMmemnenus (@) BepHeH 4acTu MpocToid (hopMBbI Tpanenodipa HajJl HIKHEH
MPOM3BOJIbHBIN

ctporo 45°

ctporo 90°

ctporo 30°

@urypsl TpanenoedIpoB OTINYAIOTCS OT COOTBETCTBYIOIIUX JUMUPAMU] TEM, YTO
HUKHSS TIOJIOBHHA UX CMEIIeHa OTHOCUTEIHHO BEPXHEN HA HEKOTOPBIN Yroi
HIDKHSSI TIOJIOBUHA UX HAXOJUTCS CTPOTO HaJl BEpXHEH

HIDKHSAS TTOJIOBHHA MX CMEIIeHa OTHOCHTENIBHO BepXHeil Ha yroa 90°

HIDKHSS TIOJIOBMHA MX CMEIIEHa OTHOCUTENIBLHO BepXHei Ha yroi B 45°

B kpuctaimax cpeHell CHHIOHMM BCTPEUYAIOTCS TPAIICLOAAPHIL. Y KaXKUTE TeKCAarOHAJIbHBIN TPaIenodap

AN
7

[Ipocras ¢popma cpenHeil CHHTOHHH - pOMOOSIp - TIOXO0XK Ha TPANEIodIp, HO OTIMYAETCS OT HETO TEM,
YTO €ro I'paHu

pacrionaratoTcsi IOCpeIHE MEXYy BEPXHUMH U HA000pOT

pacronararoTcs moj yriom B 45°

pacrionararorcs o yriom B 30°

pacronararorcs mof yriom B 20°

Pom6osap nonmyyaetcst u3 Kkyda myreM AegopMaIuu ero
BJIOJIb OJTHOM U3 ocert L3

BJIOJIb OJTHOM U3 ABYX oceil Lo

BJIOJIb OJTHOM U3 ocerl Ly

MOIEepeK OHOU U3 ocel La

Tymoii pom0603ap momydaeTcs

C)KaTHeM Ky0a Mo OCH TPEThero MmopsiakKa
pacTsbkeHHeM Ky0a Mo OCH TPeThero mopsaKa
paCTsHKEHUEM MTUPAaMUIBI I10 OCU TPETHErO MOPSAIKA
CKaTHUEM MUPAMUJIBI IO OCH TPETHETO MOPSIIKA
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e
OcTpslii poMOO3p MOTyYaeTCs 0

pacTsbkeHHeM Ky0a 1o OCH TPeThero mopsaKa
C)KaTHeM Ky0a 1o OCH TPEThero MopsiaKa
pacTsKeHHEM MUPAMUIBI [0 OCH TPEThEro mopsiaKa
C)KaTHEM IIUPAMUJBI [I0 OCH TPETHETO MOPSAKA

Tema 2

B xyOuueckoii CHHTOHUH MOTYT OBITh

o01mue npocteie GOpMBbI

TOJILKO CBOM CITEIIU(HUECKUE TPOCTHIE POPMBI
YaCTHBIE MPOCTHIE (POPMBI

oO1ue cioxkHbIe GOPMBI

Terpasap KyOu4eckoil CHHFOHMM OTJIMYAETCS OT TETPAroHaJIbLHOIO TETPasApa TeM, YTO €ro rpaHu
SBJISIIOTCSA

PaBHOCTOPOHHUMH TPEYTrOJIbHUKAMMU

paBHOOEPEHHBIMU TPEYTOJIbHUKAMU

IIPOU3BOJILHBIMU TPEYTOJIbHUKAMU C TPEMsl HEpaBHBIMU pedpamu

IIPSAMOYTOJIBHBIMH TPEYTOJIbHUKAMHU

VYkaxure npocTyro GopMy KyOMUECKOW CHHTOHUU - TETPAdIP

SR

VYkaxute npoctyro GopMy KyOU4eCKOW CHHIOHUU - TPUTOHTPUTETPAS]T

el

54



&

VYkaxute npoctyto GopMy KyOU4ecKoi CHHTOHUU - TETPArOHTPUTETPAIAP

A

<«

KQKUTE MPOCTYI0 GOpMYy KyOMUECKOW CUHIOHUU - IEHTarOHTPUTETPASIP

@

VYkaxute npoctyto GpopMy KyOU4eCKOM CHHIOHUU - TeKCaTeTPasap

&k
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ITpocteie hopMbl KyOMUECKOW CHHTOHUH, IPOU3BOIHBIE OT TETPadIpa
TETPArOHTPUTETPASAP

IIEHTaroTpUTETpa’ Ip

TPUTOHTPUOKTAIP

IIEHTarOHTPUOKTAS P

ITpocteie hopMbl KyOMUYECKOW CHHTOHUH, TPOU3BOIHBIC OT OKTadApa
TPUTOHTPUOKTASIP

MIEHTarOHTPUOKTAaIp

TETPArOHTPUTETPAIP

[IEHTaroTPUTETPASP

VYxkaxure GopMy TpaHu TeTpadapa

>

VYkaxkute GopMbl rpaHell TPUTOHTPUTETPAdIpa U TPUTOHTPUOKTAdIpa

>

VYkaxxute GopMBbI IpaHell TekcaTeTpadipa U reKcaokTadipa
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/\
A\
s

['panu TpuTETPa’APOB MOTYT OBITH
TPEYroJbHbIE

YeThIPEXyTOJIbHbIC

MATUYTOJbHBIE

MPSIMOYTOJIbHBIE

Ourypsl npocToil GopmMbl KyOMUECKONH CHHTOHUH TE€TPadIpa, UMEIOIINE TPEYTroJdbHbIe TPAaHU HA3bIBAIOTCS
TPUTOH-TPUTETPAIP

TETPAaroH-TPUTETPAdIP

MIEHTAarOH-TPUTETPAIP

TeKCOKTadIp

Ourypsl npocToit GopMbl KyOMUECKONH CHHTOHUH TE€TPadIpa, UMEIOIINE YEThIPEX YT OJIbHBIE TPaHU
Ha3bIBAIOTCS

TPUTOH-TPUTETPAIP

TETPAroH-TPUTETPAIIP

MEHTaroH-TPUTETPAIAP

TeKCOKTadIp

®urypsl npocToil popmMbl KyOMUECKONH CUHTOHUM TETPA3pa, UMEIOLINE MATUYTOJIbHBIE TPaHH
Ha3bIBAKOTCS

TPUTOH-TPUTETPAIP

TETParoOH-TPUTETPAD AP

IIEHTarOH-TPUTETPAIP

TEKCOKTAd P

Bce tputerpasapsl mpocToit GopMbl KyOMUECKOM CHHTOHUU OYAYyT UMETH 110
12 rpaneit

24 rpanu

6 rpaHeit

48 rpaneit

Bce tpuokTasapsl npoctoit popMbl KyOUUeCKo CHHIOHUU OYIyT UMETh IO
12 rpaneit

24 rpanu

6 rpaneit

48 rpaneit

Bce rexcoxTasgpbl mpocToit GopMbl KyOMUECKOM CHHTOHUU OYAYT UMETH I10
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48 rpaneit
6 rpaneit
12 rpaneit
24 rpanu

Ecnu ¢opma rpanu y nonexasapa pom0, To Gpurypa Ha3pIBaeTCs
poMOo0AEKa’IPOM

MEHTaroH-/101eKadIp

IUJOAEKAIP

TPUIOACKAIIP

Ecnu dhopma rpanu y gonekasapa naTUYrodbHUK, TO (Urypa Ha3bIBaeTCs
MEHTaroH-/10AeKa3Ip

poMOoI0AEKadIPOM

JTUI0/IeKadIp

TPUAOACKANIP

Kpucrannsl 0IHOTO ¥ TOTO K€ BEIIECTBa CPACTAIOTCS IPYT € APYTOM 3aKOMOHEPHBIM 00pazoM, 00pas3ys
JIBOMHHUKH

arperarbl

acCoIHaThI

KOMIIJICKCHEIE COJIH

Yy CpOoCHIUXCs KPpHUCTAJIJIOB - ,I[BOﬁHHKOB - BOBHUKArOT
AOIOJIHHUTECIBHBIC 3JICMCHTBI CUMMCTPUHU
,Z[BOI‘/‘IHI/IKOBBIG QJICMCHTBI CUMMCETPUU

TpOfIHHKOBBIC OJICMCHTBI CUMMCTPHU

YCTBCPTUYUHBIC 3JICMCHTBI CUMMCTPHUH

Ecmu CPOCTOK COCTOUT U3 MHOTHUX KPUCTAJIJIOB, 3dKOHOMCPHO YCPCAYIOMUXCA APYT C APYTOM
TO OH HA3bIBACTCA MMPHUPOAHBIM I[BOfIHHKOM

TO OH Ha3BIBACTCS MOJMCHUHTETUUYECKUM ABOMHUKOM

TO OH Ha3bIBACTCA MOJIMUCKYCCTBCHHBIM HBOﬁHHKOM

JIBOWHUKOBBIE CPACTAHUS OKTa3APUUYECKUX KPUCTALIOB YaCTO BCTPEUAOTCS Y
MgAl>04

MgO

CaO

BaO

JIBOMHHUKOBBIE CpACTaHUS KPHUCTALIOB YacTo BeTpedarotres y MgAl>O4 u Ha3pIBaroTCs
LIITAHEIEBBIMU

KOMIIJIEKCHBIMU

aCCOLMUPOBAHHBIMU

arperaTupoOBaHHBIMU

3aKOHOMEPHBIE CPOCTKH KPUCTAIIOB PA3HOPOIHBIX BEIIECTB HA3bIBAIOTCS
SIUTAKCUEH

3aCTyJHEBAHHEM

arperaTupOBaHUEM

KOMILIEKCOOOpa30BaHuEM
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Yxkaxute GopMy sUeeK IPOCTPAHCTBEHHBIX PEIIETOK KyOUYeCKOW CHHTOHUH

)

J

13

>
y

—%
——

Ykaxute popmy sueeK IPOCTPaHCTBEHHBIX PELIETOK TeTParoHalbHON CUHIOHUU

J

VYkaxure (bOpMy AYCCK IIPOCTPAHCTBCHHBIX PCIICTOK reKcaroHaJIbHOM CMHTOHHH
&

i

Vkaxure GopMy SU€EK NPOCTPAHCTBEHHBIX PENIETOK TPUTOHANEHON CHHIOHUY

%

7
A 3
7

59



DneMeHTapHbIe SUYCHKH B pemeTkax bpaBe BRIOMparoT Tak, 4TOOBI
CUMMETPHS UX OCTABAJIACh TAKOW K€, KaK U BCEU PELIETKH
CUMMETpHs UX Oblja pa3IM4HON U HE COBIMaJiana CO BCeH peleTKon
YHCIIO MPSMBIX YIJIOB OBLIO OBl MAaKCUMaTbHBIM

00BbEM sTUEHKH MUHUMATbHBIM

OAHO3HAYHBIN OTBET O YKCJIE BO3MOXKHBIX MPOCTPAHCTBEHHBIX PEIIETOK ObLT IaH
I'. Bynsdpom

O. bpase

B. bperrom

P. ne JI'Unem

KoMOuHupys stueliku MpoCTPaHCTBEHHBIX PEIIETOK KPUCTAIUIOB C MNIOCKUMU CETKaMU, MOJTYyYUM
4 sueliku bpase

2 siueliku bpase

3 siuetiku bpase

5 siueek bpase

VKaKUTe U3 YEThIPEX pOMOMUYECKHUX penieToK bpase - mpuMUTHBHYIO (a)

a

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

VKaXUTe U3 YeThIpeX pOMOMUYECKHUX PEIIeTOK bpase - rpaHelieHTPHUPOBaHHYIO (B)
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VKaKUTE U3 YEThIPEX pOMOMYECKUX peieTok bpase - 00beMOLEHTPHPOBaHHYIO (T)

O.bpase BbIBEIeHO (DOPM MPOCTPAHCTBEHHBIX PEIIETOK KPUCTAIIIOB
14
10
22
15
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9. YueOHO-MeTOAUYECKOE 1 HHPOPMALIMOHHOE o0ecTiedeHne TUCHUTITTHHBI (MOYJIs1)

KomnbroTepHslil kiiacc, goctyn K cetd MHTepHeT (BO BpeMsi caMOCTOSTEIbHOM paboThl), OPITEXHUKA,
asieKTpoHHast 0a3a maHHbIX Oubmmoreku COI'Y, JeKUMOHHBIE ayIUTOPHH;, KAaOWHET, OCHAIECHHBIN
WHTEPAKTUBHOMN JOCKOH, TPOCKTOPOM.

a) OcHoBHAas JMTEpaTypa:

1. Bokwuii, I'.b. Kpucramnoxumus / I'.b. bokuit. — V4. usn. - 3-e usn., nepepad. u gom. - M.: Hayka,
1971. - 400 c.: un. B nanuuuu B 6ubnanoreke COI'Y: 12 sk3.
2. Ilyraues, B.M. Kpucrammoxumust / B.M. IlyraueB. — KemepoBo: KemepoBckuii rocynapcTBeHHbBIN

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

3. bBacamaes, FO0.M. Kpucrammodpusuka u kpucrautoxumus / FHO.M. bacamaeB; MuHHCTEPCTBO
obpazoBanust W Hayku Poccwuiickoii ®enepaunun, DenepasbHOe TrocynapcTBEHHOE OOHKETHOE
o0pa3oBaTeNbHOE YYpEXKIEHHE BBICHIETO NpodeccHoHaIbHOro obOpa3zoBanus «KemepoBckmii
rocygapcTBeHHbI yHuUBepcurer». — KemepoBo: KemepoBckuil rocyaapCTBEHHBIM YHHUBEPCUTET,
2014. — 403 c.: 150 8 — Pexum JOCTyTa: 1o [IOAITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=278304. — bubauorp. B ku. — ISBN 978-5-8353-1712-
7. — TexcT: ANeKTPOHHBIH.

4. MopnacoB, .M. Kpucrammorpadus: ydeOHoe snektponHoe wmsnanue / .M. Mopnpacos, B.B.
CrpokoBa, U.B. XepHoBckuii; MunucrepctBo obpa3zoBanus W Hayku Poccuiickoit denepanmu,
TamOOBCKHII TOCYHapCTBEHHBIM TeXHWYECKHH yHUBepcuTeTr. — Tambos: ®I'BOY BIIO "TI'TVY",

2018. - 81 ¢ Tabm, wmn. — Pexum gocryma: mo  mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=570376. — butGmauorp. B ku. — ISBN 978-5-8265-1995-
0. — TekcT: JIeKTPOHHBIH.

5. Hogocenos, K.JI. OcHoBsl reomerpuueckoit kpuctamtorpadguu / K.JI. HoBocenos; MunucrepcTBo
obOpazoBanust  Poccuiickoit ~ ®epepanun, DenepanpbHOoe  rOCyJapCTBEHHOE  aBTOHOMHOE
oOpa3oBaTeNnpHOE YUpEeXKJIEHHE BBICIIETO oOOpa3oBaHus «HalmoHanbHBIA UCCIIEIOBATETBCKUN
ToMmckuil Tocy1apCTBEHHbIM YHUBEpCUTET». — ToMck: M3narenbcTBO TOMCKOrO MOJMTEXHUYECKOTO
yHuBepcutera, 2015. — 73 c. : wn., Tabn., cxeMm. — Pexxum pgocryna: mo moammcke. — URL:
http://biblioclub.ru/index.php?page=book&id=442772. — bubnuorp. B KH. — TEKCT: AJIEKTPOHHBIN.

0) 10TOTHUTEIbHASI JTUTEPATypa:

6. baraes, .A. Kpucramnorpagus: o0o3HaueHre U BbIBOJ KiaccoB cumMmerpun / M.A. baraes, A.A.
baraeB; MuHnuctepctBo oOpa3oBanust u Hayku Poccuiickoit ®enepanun, HoBocuOupckuii
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. — bubmmorp.
B KH. — ISBN 978-5-7782-2740-8. — TekcT: 27eKTPOHHBIH.

7. boiixo, C.B. Kpucramiorpadpus u munepanorus. OcxoBnsle nonstus / C.B. boitko; Munucrepctso

oOpazoBanust u Hayku Poccuiickoit ®enepaunu, Cubupckuit denepanbHblii YHHUBEPCHUTET. —
Kpacnosipck: Cubupckuii dhenepanbubiii yauepeuret, 2015. — 212 c.: tabmn., wi. — Pexxum gocrymna:
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mo moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=435663. — buGmumorp.: ¢. 190-
194. — ISBN 978-5-7638-3223-5. — TekcT: 2IeKTPOHHBIN.
8. ®pank-Kamenenkas, O.B. Kpucrammopusuka: [16+] / O.B. OPpank-Kamenenkas; CaHKT-

[TerepOyprckuii  rocymapcTBeHHbId yHUBepcuteT. — Cankr-IlerepOypr: M3marensctBo CaHKT-
[TerepOyprckoro '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: AIeKTPOHHBIMN.

9. bparuna, B.M. Kpucramiorpadusi, MuHepasioruss U oOoraiieHue TOJIe3HBIX HcKomaeMbix / B.M.
bparuna; MunucrepctBo o0OpazoBanuss u Hayku Poccuiickoit ®eneparuu, Cubupckuit

®enepanbHblii yauepcuteT. — Kpacnosipck: Cubupckuii ¢penepanbabiil yausepeurer, 2012. — 152 c.
: Wi, CXEM., Ta0II. — Pexum JOCTyTa: 1o MOJIHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=363881. — bubmuorp. B kH. — ISBN 978-5-7638-2647-
0. — TekcT: 3JIeKTPOHHBIH.

10. U30panHbIe I1aBbl KPUCTATIOXUMUU U METOJbI U3yYEHUS! HAHOCTPYKTYPHUPOBAHHBIX MaTepUaioB /
T.3. JIeiruna, P.E. ®omuna, A.M. I'yGaiinynnuna, C.B. BononbsHoBa; MuHHCTEPCTBO 00pa3oBaHus
u Hayku Poccuun, denepanbHoe rocygapcTBEHHOE OIOPKETHOE 00pa3oBaTelbHOE YUpeKICHUE
BhICIIEro oOpaszoBanus «Ka3aHCKUIl HaIMOHANBHBIA HCCIENOBATENLCKUM  TEXHOJOTHYECKHIA
yauBepcureT». — Kazanp: M3mareasctBo KHUTY, 2018. — 168 c.: wi. — Pexxum gocryna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=501173. — bubGmuorp.: c. 162-163.
— ISBN 978-5-7882-2411-4. — TekcT: 3IEKTPOHHBIN.

11. CoBpemMeHHBIE METOIIBI CTPYKTypHOTO ananu3a BemectB / M.®D. Kympusaos, A.I'. Pynckas, H.b.

Kodanosa u ap.; ®eaepanbHoe areHTCTBO Mo 0Opa3oBanuio Poccuiickoit @exnepanun, OenepanpHoe
roCy/lapCTBEHHOE O00pa30BaTEeNbHOE YUPEXKIECHUE BBICHIETO MNPOPECCHOHATBHOTO O0pa30BaHU
"KOxub1il penepanvubiii yHuBepcutet". — PoctoB-Ha-Jlony: M3natensctBo FOxHOrO (henepaapHOro
ynuBepcuteta, 2009. — 288 c¢. — Pexum gocryma: mno moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241003. — bubmauorp. B k. — ISBN 978-5-9275-0653-
8. — TekcT: IeKTPOHHBIN.

12. Monwuna, JI.H. Pentrenorpadus. KauectBennslii peatrenoda3ossiii ananms: [16+] / JI.LH. MonuHna;

MunuctepctBo oOpasoBanusi U Hayku Poccuiickoil ®enepaunu, TIOMEHCKHI rocyaapCTBEHHBIH
yHuBepcuteT, MHcTUTYT XMMmuHM. — Troomens: M3patenscTtBoO TIOMEHCKOTO TOCYIapCTBEHHOIO
yauBepcureta, 2016. — 119 c.: wumn. — Pexum gocryma: mno mnoxmucke. — URL:

http://biblioclub.ru/index.php?page=book&id=567437. — bubmnuorp. B ku. — ISBN 978-5-400-01316-
4. — TeKCT: 31eKTPOHHBIH.

B) NporpamMMHoe odecnieyenue u UaTepHeT-pecypcsl
ObecnieyeH JOCTyNm K COBPEMEHHBIM TPO(ecCHOHANbHBIM 0a3aM JIaHHBIX, WH(POPMAIMOHHBIM
CIPaBOYHBIM UM MTOMCKOBBIM cucTeMaM (6ubmmnotreka COI'Y):
e OneKTpoHHas 6ubnuoTteka guccepTaumn u asropedeparto PI'b (36 PI'b)
TpebyeTtca peructpaums B bubnmoteke COIy
o J3BbC «YHuBepcutetckaa oudbnuoteka ONLINE»
TpebyeTca pernctpauma B 6ubnmnoteke COINY
e 3BC «Hay4yHas anekTpoHHas 6ubnuoTeka elLibrary.ru»
CamocTosiTenbHas peructpauust Ha canTe
e J3BbC «KoHcynbTaHT cTyaeHTay CTyneHYeckasa 3N1eKTPOHHAsA 6ubnuoTeka N0 MegULIMHCKOMY U
crapmaLeBTMYECKOMY 06pa3oBaHUIO, a TaKKe N0 eCTECTBEHHbLIM M TOYHbLIM HayKam B LIEIOM
TpebyeTtca peructpaumsi B bubnmorteke COIy
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e 3JBC «lOpanty» — obpasoBaTenibHasa cpeda, BKOYaKLWasa BUPTYalbHbIW YMTANbHbIW 3an
Y4eOHUNKOB M Y4eOHbIX NOCOOUI OT aBTOPOB U3 BeayLmux By3oB Poccun no BceMm HanpaBneHUsM 1
cneumanbLHOCTAM
TpebyeTca pernctpauns B 6ubnmnoteke COIY

e Springer Customer Service Center GmbH (6a3a gaHHbIX, cogepKalline 3NeKTPOHHbIE N34aHus
nsgatenbcrtsa Springer Nature 3a nepuog 2011 — 2017 rr. (NONHOTEKCTOBAs KONSEKUMSA B KONMYECTBE
46 332 KHUr)

CaiiT nuctanmonnoro odyyennss COI'Y http://dist-edu.nosu.ru/

I') COBpeMeHHble HH(OPMALMOHHLIE CIIPABOYHBLIE CHCTEMbI, YJIEKTPOHHbIE 00pa30BaTeIbHbIE PECYPCHI:

1. VYuebGublc MaTepualbl Ha caiite Kadeapsl 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. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOLYJIs1)

YdeGHble ayAMTOPUH 1JIsl IPOBEAECHHUS 3AHATHI JIEKIHOHHOI0 THIIA, CEMHUHAPCKOI'0 THIIA, IPYNNOBBIX U HHAHBU/IYAJbHbIX KOHCYJIbTALM, TEKYLIET0
KOHTPOJISI M IPOMEKYTOYHOI aTTeCTAIIHM, a TAK/Ke CAMOCTOSATEILHON PadoThI 00y4aIONINXCS: TIPETIOABATEILCKHI CTOJ, CTYI, CTOJIBI M CTYIIBS JUIS
oOydarommxcs, Kadenpa, KiaccHas 10cKa.

O06opynoBaHne: MyITETHMETUHHBIH KOMILIEKC (IIPOEKTOP, SKpaH), HOYTOYK, KOJIOHKH C IPOrpaMMHBEIM 00ecTiedeHHeM, BEIXOJIOM B ceTh VIHTepHeT U JOCTYIIOM B
NIEKTPOHHYIO HHPOPMAILIMOHHO-00pa3zoBaTebHylo cpexy COI'Y

IMporpammuoe obecrieuenne Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; neMoHcTpaiimoHHbIe U y4eOHO-HATTISAHBIC TIOCOOUS! (BUICOMPE3CHTALINS).

Poccuiickas ®enepanust, 362025,
PecnyOnmka

CesepHas Ocetust —Ananusi,
ropon Bnamukapkas,

yiuia Batytuna, nom 44-46,
yuebOHsIi Kopmyc Ne 7, aya. Ne 414

YdeGHble ayAMTOPUH 1JIs1 IPOBEAECHHUS 3AHATHIA JIEKIHOHHOI0 THIA: NIPETIOIABATEIBCKUH CTOJI, CTYJI, CTOJIBI ¥ CTYJIbSI A7 00y4aromuxcs, KIaccHas JOcKa,
kademapa.

VHTepakTUBHOE MYyJIbTUMEANITHOE 000pYIOBaHHE C IIPOTPAMMHBIM 00OecIiedeHHeM, BEIXOZOM B CeTh MIHTepHET U JOCTYIIOM B 2JIEKTPOHHYIO HH(POPMAMOHHO-
obpasoBarenbhyto cpeny COI'Y: (Jocka FOX IBS82, IIpoektop Aser U5200 nactennslit kponmteitH FOX ST1200). Paodast craHmus B KOMILICKTE:
IMporeccop: AMD X3 455/ ASRock N68-S3/2048Mb/500Gh

Kommnbrorep mist oduca B komiurekre (Monntop (AOC 23,6 12476Vwm<Black>)//Cucrenstit 610k (FOX MIMO 9606-BU) AMD A8 X4 5500.MSI A78M-
E35,4Gb DDR3 1600,1Tb, DVD+/-RW.,450w,y/ Knasuarypa (KB-528 FOXy/Msiuib (MS-1008:0Xy/Cereoii ¢punbtp (Buro 600SH-3-9FT)// TTatu  kopx

(Patchcord nuroii SE Copper 3m)//Pozerka TWT. Jlazepusiit mpunTtep Phaser 3140. YV nnmuaurens 4x3 c/3 Della - 2mT.

Iporpammuoe obecrnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; meMoHcTpalioHHbIE U y4eOHO-HATISAHBIC TIOCOOUS! (BUICOIPE3CHTAIINS).

Poccuiickas ®enepanust, 362025,
PecnyOnmxa

CeepHas Ocetust —Ananusi,
ropoj Brnangukaskas,

ynuna BatyTuHa,

oM 44-46, yaeOHBIi Kopiryc Ne 7,
ayn. Ne 607 b

JlaGopaTopun: KOMIBIOTEPHBIE KJIACCHI U1l IPOBEIEHUS TEKYLEro KOHTPOJIS U MPOMEKYTOUHOI aTTeCTALMH, 2 TAK/KE CAMOCTOSTE/IbHOI PadoThI
00yUarouXCs:

TMIPEIoIaBaTeIbCKUH CTOM, CTYJ, CTOJIBI ¥ CTYJIbS I 00yJaromuxcs, Kadeapa, KiaccHas 10CKa.

O6opynoBanne: KoMnbloTeps! 1U1si KOMITBIOTEPHOTO KJacca B KOMILIEKTE - C IIPOrPaMMHBIM 00€CIIedeHHEM, BBIXOJIOM B ceTh MIHTEpHET U JOCTYIIOM B
3IIEKTPOHHYIO HH(POPMAIMOHHO-06pa3oBaTensHyto cpeny COI'Y; ucrounuku 6ecniepeboiiHoro nuranus, Ippon, kommyrartop uist kinacca D-Link DGS-10240,
UHTepakTHBHas gocka 787(1702070/15112/11344/2+ npoextop Beno MX503.

IMporpammuoe obecrieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectuposanus Sunrav WEB Class (Beccpounoe I10); [Iporpammuoe obecrieuerue st
penaktupoBanus xummdeckux Gopmyn Isis Draw (beccpounoe [10); KoncynpranT miroc; CrucreMa moucka TEKCTOBBIX 3aMMCTBOBaHUHN «AHTUIUIIAruatT BY3y;
Iporpamma s DBM «baHk BonpocoB Jutst KOHTpoIs 3HaHUi»; [apanT; Cisco Webex; TeMOHCTpalMOHHbBIE M y4eOHO-HarJIsTHbIE TTOCOOUS
(BUICONPE3EHTALS).

Poccuiickas ®enepanus, 362025,
Pecmy6nmka CesepHast Ocerus —
Aunanus,

ropon Brnaaukaskas,

ynuia Batytuna, nom 44-46,
yaebHsIi Kopmyc Ne 7, aya. Ne 614

BI/IGJIP[OTeKa, B TOM 4YHCJIC ‘l]rlTaJILHl)Iﬁ 3aJI: CTOJIbI U CTYJIbs IJIA O6y'-la}OI_[II/IXC$[, KOMITBIOTEPLI B KOMIUJIEKTE - C IIPOrpaMMHbBIM 06eCHelIeHI/IeM, BBIXOJOM B
ceTb MIHTEpHET 1 TOCTYIIOM B 3JIEKTPOHHYI0 HH(pOpMannoHHo-00pa3zoBarensHyto cpeny COI'Y

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

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; KoucynsranT mmtoc; I'apanr; Cisco Webex;
OBC"YuuBepcuterckas 6ubnuorexka ONLINE" https://biblioclub.ru

3BC «KoHcynpTaHT crymenTay  http://www.studentlibrary.ru

IBC «Opaiit» www.biblio-online.ru

Poccuiickas @enepauus, 362025,
Pecny6imka CeBepHast Ocetust —
Ananus,

ropon BnanukaBkas,

ymuna Lieperenn/BatyTtuna, oM
16/19, yueOHblii Kopmyc Ne 6
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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
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