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1. Crpykrypa n 001asi TPY10€MKOCTb JUCHHUIINHBI
OO011ast TPYI0EMKOCTh AUCIHUILIAHBI COCTAaBIsCT 3 3aueTHbIe equHuibl (108 gacos).
dopma NPOMEKYTOUYHON ATTECTAMU — IK3aMEH.

Ounas hopma o0ydeHUs

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

Koncynpramuu

HTOro ayIuTOpHBIX 3aHITHI 68
CamocrositenbHas pabora 40

Kypcosas pabora

@dopMa KOHTPOJIS

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

1. Ilesiu oCBOEHHUSA AW CHUINIUHBI

Lenbto ocBoeHus yueOHOM nucruruinHbl «Kpuctamnoxumus»,  spistomeiicas vacteio [TOOIT mo
nanpasiieHuto 04.03.01 Xumus u obecnieunBatomieii peanuzauio @I'OC 3++ o 1aHHOMY HaIPaBJICHHUIO,
ABIISICTCS O3HAKOMJICHHE CTYAEHTOB C OCHOBAMH MHHEPAJOTHM U KpHCcTaiorpaduu, yriyoieHue
CTYJEHTaMU 3HaHWH 110 CBOMCTBAM KPUCTAJNIMYECKUX BEIIECTB, 10 POJIM €CTECTBEHHBIX M HCKYCCTBEHHBIX
MHUHEpaJIOB B HApOJHOM Xo3stiicTBe. /lucuuruiaa 6a3upyercs Ha 3HAHUAX, TPUOOPETEHHBIX CTYACHTAMH
IpU WM3YYEHMM IUCHUIUIMH: OOIIas M HEopraHuyecKkas XHWMHs, OpraHWYecKas XHUMHUs, aHaJIUTHYecKas
XUMHUS. 3HAHUS, MOJYYEHHBIE CTYJIEHTaMU 10 MHUHEpAJIOTHH, KpHUCTaIorpaduu ¥ KPUCTANIOXUMHU
OMOTeHHBIX 3JIEMEHTOB, OYIyT HCIOJIb30BAHBI UMH MNpPH M3YyYEHUH AUCUUIUIMH CIEUUaIN3alUM, MpU
BBINIOJIHCHUH BBIIYCKHBIX KBATU(UKAIIMOHHBIX paboT, paspaborke HayuHbix mpoektoB (IIC 26.006
«CrenuanucT mo pa3paboTKe HaHOCTPYKTYPHPOBAHHBIX KOMITO3UIIMOHHBIX MaTepHaioBy). JuciuruinHa
OpPHEHTHUPYET Ha MPOPECCHOHATBHYIO JEATEIbHOCTh yuuTesas u mpenogasarens xumun XXI Beka (ITC
01.001 «Ilenaror (nenarornyeckas JAesTeIbHOCTb B cdepe  JIOMIKOJIBHOIO, HAyaJbHOTO  OOILIEro,
OCHOBHOTO 0011Iero, cpeaHero odmero oOpa3oBaHMs (BOCHHUTATENb, YUHUTENb)»), TOTOBOTO HE TOJBKO
IIPENIOJHOCUTD CBOUMM YUEHUKAM TEOPETUYECKUE OCHOBBI IPEIMETA, HO U OCBEIIATh €r0 NPUKIIATHBIE
aCreKThl, HalpuMep, BIUSHUE XUMUYECKOTO0 COCTaBa M OCOOEHHOCTEM KpPUCTAINIMYECKOTO CTPOCHHS
MHHEpaJOB Ha BO3MOXHOCTh HX wucmons3oBanus B HapoaHom xossiicte (IIC 01.003 «Ilemaror
JIOTIOJTHUTEIILHOTO 00pa30BaHuUs IETEH U B3POCIIBIXY).

Ilean ocBoOeHUSI AMCIUTIMHBI:

- ¢dopMHpOBaHHE Y CTYJCHTOB MpPEJACTABICHHUS O CTPOECHUHM KPHCTAJIOB, a TAaKKe€ O CBSA3M €ro co
CBOMCTBAMH KPHUCTAIIJIOB ¥ IPUPOJON XUMUYECKOTO B3aUMOICUCTBUS;
- u3ydyeHue (yHIAMEHTAIbHBIX MOHATHH,  NPEACTaBICHUMA U  (PU3MKO-XMMHUYECKHX MOJeNnei,
HCIIOJIB3YEMBIX ITPU ONMCAHUM CTPYKTYPbI XUMUYECKHUX COCIMHEHUN B KPUCTAINIMYECKOM COCTOSIHHM.
3aga4yu AUCHMILVINHBI:

PacKpbITh POJb CHMMETPHUM M TPEXMEPHOM NEPUOJUYHOCTH MPHU ONHCAHUU CTPYKTYpPBI
KPUCTAJUIMYECKUX BEILECTB;
* pPacCMOTPETHh OCHOBHBIE METOBI ONPEACICHUS U KOJIMYECTBEHHOTO ONUCAHUsS CTPYKTYPBl KPHUCTAILIOB;
* pPa3bICHUTH CYTh (DyHIaMEHTAIbHBIX OHATHH U MPEACTABICHUN KPUCTAIUIOXUMUH.



3agaun U3yYeHus AUCHHIIHHBIL:

JlaTb cTyneHTaM NpeACTaBIICHUE:

*0 BO3MOXKHOCTSIX PEHTT€HO()a30BOr0 U PEHTTEHOCTPYKTYPHOTO aHAIN34;

‘0O BAOXHEHIIMX TEOPETHUECKUX MOJENAX, HCIOIb3YEMbIX B KPUCTAUIOXMMHMM JUIsl  ONUCAHUS
IIPOCTPAHCTBEHHOI'O CTPOEHUSl KPHUCTAUIOB U BBIABICHUS 3aBUCUMOCTEH MEXKIy HMX COCTaBOM U
CTPOCHHEM,;

‘0 BKHEHIINX KOMIBIOTEPHBIX 0a3aX KPUCTALNIOCTPYKTYPHBIX JaHHBIX.

2. MecTo nucuumjuHbI B cTpykType OIIOII

B1.B.05 - Yacts, Qopmupyemas ydacTHUKaMH OOpa30OBaTEIbHBIX OTHOIICHHA OCHOBHOM
o0pa3zoBaTeNbHON MPOrpaMMBbl OaKkaaBpuaTa.

Kpucrannoxumusi OTHOCUTCS K OJOKYy €CTeCTBEHHOHAYYHbBIX JAMCLUMIUIMH M HampaBlieHa Ha
(GhopMHUpOBaHHE Yy CTYACHTOB IMPEACTABICHUS O CTPOCHUM KPUCTAIOB, a TAaKXKE O CBS3H €ro CO
CBOMCTBAaMM KPHUCTAJUIOB M IMPHUPOJOH XUMHUYECKOTO B3aUMOJACHCTBHUSA. JlMcIMIUIMHA OcBamBaeTcs B 6
ceMecTpe.

Copepxanne Kypca 0asupyercs Ha 3HAHUSAX, IPUOOPETEHHBIX NMPU M3YYEHUU CTyAeHTamMu B 1 — 5
cemectpax KypcoB «Heopranmueckass xumusi», «Opranuueckas xumusi», «Dusnyeckas Xumus»,
«Matematukay, «Ou3nuKay.

Z[J'ISI OCBOCHHA JHUCHHUIIIIMHBI «KpI/ICTaJ'IJ'IOXI/IMI/IH» Yy CTyACHTAa JOJI?KHBI OBITE CJICAYIOIIHNC
KOMIICTCHIIUU

Ynueepcaﬂbnble Komnemernyuu.

YK-1: CnocobeH ocCyuiecTBIATh MOUCK, KPUTUYECKUN aHAJIW3 U CHUHTE3 MHPOpMalUH, IPUMEHSAThH
CHCTEMHBIH MOIXOJ ISl pELLICHHsI TOCTABIEHHBIX 3a/1a4.

YK-2: CniocoOeH onpenenats Kpyr 3a1ad B paMKax IMOCTaBICHHON M W BEIOMpATh ONTHMAIIEHBIC
COCOOBI UX PELIEHMs], UCXO/1s U3 AEUCTBYIOIINX ITPABOBBIX HOPM, MMEIOLINXCSI PECYPCOB M OTPaHUYECHUH.

YK-4: Cnoco0OeH oCymecTBIATh AETOBYI0 KOMMYHMKAIIMIO B YCTHOM M NMHUCbMEHHOM (opmax Ha
rocyJapCcTBEHHOM s3bike Poccuiickoii @enepaniun 1 ”HOCTPaHHOM (BIX) s3bIKE(aX).

YK-6: CnocobGeH ymnpaBisTh CBOMM BpPEMEHEM, BBICTpAaMBATh W PEATU30BBIBATH TPACKTOPHUIO
CaMOpPa3BUTHS Ha OCHOBE MPUHIIUIIOB 00pa30BaHUs B TEUCHUE BCEH KHU3HH.

YK-8: CnocobeH co3maBaTh W IOJIEPKUBATH OC30IMMACHBIC YCIIOBUS KU3HEACITCILHOCTH, B TOM
qucyie PY BOZHUKHOBEHUH YpE3BbIYAMHBIX CUTYaLUH.

Oowenpogpeccuonanvnovie Komnemenyuu':

OIIK-1: CnocoGeH aHaMIM3UpPOBaTh M HMHTEPIPETUPOBATH  PE3yJabTaThl  XUMHYECKHX
SKCIIEPUMEHTOB, HAOIIOCHUIM U U3MEPEHUI.

OIIK-2: Cnoco0GeH MNpoBOAUTH C COOJIOJCHHEM HOPM TEXHHMKH O€30MacHOCTH XHMHUYECKHUN
SKCIIEPUMEHT, BKJIOYas CHUHTE3, aHalU3, M3y4Ye€HUE CTPYKTYphl M CBOWCTB BEIIECTB M MaTepHAalIOB,
HCCIIEIOBAHKE MTPOLIECCOB C UX YYACTHUEM.

OIIK-3: Crioco0eH NMpUMEHSITh pacueTHO-TEOPETUIECKUE METOIBI JIJIsl M3yUCHHSI CBOMCTB BEIIECTB
1 TIPOLIECCOB C X YYAaCTHUEM C UCIIOJIb30BAHUEM COBPEMEHHOM BBHIUMCIUTEIBHON TEXHUKU.

OIIK-4: CnocobeH I1uIaHUpOBaTh pPAaOOTHl XUMHYECKOW HANpaBIEHHOCTH, oOpabaThiBaTh U
MHTEPIPETHPOBATH MOTyYSHHbIE PE3yIbTAThl C UCIOIH30BAHUEM TEOPETHUECKUX 3HAHUN U MPAKTUYECKUX
HaBBIKOB PEIICHUSI MATEMaTHUECKUX U (PH3MUECKUX 3aj1ad.

OIIK-5: Cnoco0eH MCOib30BaTh CYLIECTBYIOIINE MPOTPAaMMHBIE TPOAYKTHI U HH(POPMAIIMOHHBIE
0a3bl JAHHBIX Ul PELICHMs 3a/1ad Npo(ecCHOHANBHON AEATEIBHOCTH ¢ YYETOM OCHOBHBIX TpeOOBaHMMI
MH(POPMALMOHHOM 6€30MaCHOCTH.



OIIK-6: CiocoOeH mpeacTaBisaTh pe3ybTaThl CBOCH pabOThl B yCTHOW M MUCbMEHHOH popme B
COOTBETCTBUH C HOPMaMH M ITPABUIIAMH, TPUHATHIMU B IPOPECCHOHATIBHOM COOOIIIECTBE.

O6o6mennbie TpyaoBble (yHkuuu (OTP), xoTOpble CMOXKET MOJHOCTHIO WIM YaCTHYHO
MIPOJIEMOHCTPUPOBATH CTYIEHT IIPU OCBOCHUHU JAHHOMN JAUCLUTUIHHBIL:

B pamkax [1C 01.001 «ITemarory:

A [Temaroruueckas OESTEILHOCTh MO MPOSKTHPOBAHHUIO W peallU3allMd 00pa30BaTEIHLHOIO
npoiecca B 00pa30BaTeIbHBIX OPraHU3alUSIX JOIIKOJBHOIO, Ha4YaJIbHOTO OOIIEro, OCHOBHOI'O
o0miero, cpemaHero ooImero oopa3oBaHus;

B [lenarornyeckass JAEATENBHOCTh IO IMPOCKTUPOBAHHIO W  pealn3allid  OCHOBHBIX
00111€00pa30BaTENLHBIX MPOTPAMM,;

B pamkax [IC 01.003 «Ilemaror 1onoIHUTEILHOTO 00pa30BaHuUs AETENH U B3POCIIBIX ).

A HpeHOHaBaHI/IC 10 AOIIOJIHUTCIBbHBIM 06H_[606p2130B8.TeJ'IBHBIM IIporpammam

B pamkax [IC 26.006 «Crenuanuct nmo pa3paboTke HaHOCTPYKTYPHUPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepUaIOBY.

A JIaGopaTopHO-aHATUTHUECKOE COMPOBOXKICHUE pa3pabOTKU HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITHOHHBIX MAaTEPHAJIOB.



3. TpeGoBanus K pe3yabTaTaM O0CBOEHUSN TMCUHUILINHBI (KOMIETEHIHH 00y4aromerocs,
(opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIJIMHBI (MOLYJIs1)

[Mpouiecc wm3ydeHuss AUCHUIUIHHBI «KpHUCTAIUIOXUMES) HaNpaBiIeH HAa (OPMUPOBAHUE CICIYIOIINX
KOMIIETECHIINH:

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 TIPOILIECCax W  OKpPYXKalolleM MHUpe, a Takke
€CTeCTBEHHOHAyYHbIe 3HAHUS [JJIs pelleHds 3afad  NpodeCcCHOHAIbHOM
NEeSATETbHOCTH

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




Bzaumocss3b MJIAHUPYCMBIX PE3YJILTATOB 06yquI/151 10 JUCIHUIITTMHE <<KpI/ICTaJ'IJ'IOXI/IMI/I$I» C (bOpMI/IpyCMI)IMI/I KOMIICTCHIUSAMHU OIIOII

Kogsr Wuaukatopbl [Imanupyemsie pe3ynbTaThl 00y4eHus, COOTBETCTBYIOLINE (YOPMHUPYEMBIM
KOMITETEHIUH JIOCTIKEHHS MPOGECCHOHATIEHON komneternuaM OITOIT
OIIOIT KOMIIETEHIIAHA
3HaTh Ymetn Bnanets
nK-1 MK-1.1. Vcnonb3yeT 3HaHUS O CTPOSHHUH BEIIECTBA, MPUPOJE | PyHAaMeHTaIbHbIC WCIOJI30BaTh MEPBUYHYIO | TPAKTHYECKUMU
XUMHUYECKOM CBS3HM U CBOMCTBAX pazIMYHBIX KJIacCOB MOHATHS, TEPMHUHOJOTHIO | KpUCTAIUIOCTPYKTYPHYIO | HABBIKAMH
XUMHUYECKUX 3JIEMEHTOB, BEIIECTB U MaTepHAIIOB IS u CHMBOJIHMKY | HH(POPMAIIHIO IUTS | HCCJIE IOBAHMS
HNOHUMaHWsI MEXaHU3Ma XUMHIECKUX PEAKIUMI, IPOUCXOIALINX KpHUCTAJNIOXUMUH, ONpeACNICHUsI  OCHOBHBIX | KPUCTAIIMYECKHUX
B TEXHOJIOTHIECKUX IIPOLECCaX W OKPYIKAIOIIEM MHUPE, *-CUCTEMATHKY 0COOEHHOCTEH  CTPOCHUS | CTPYKTYD
KPUCTAIUTMYECKUX KPUCTAIUTMYECKUX
MK-1.2. Ilporao3upyeT cBONCTBA XUMHYECKAX COSITUHEHUH U CTPYKTYP BaYKHEHIINX | BeIecTB
MaTepHajoB Ha OCHOBE JaHHBIX 00 MX CBOMCTBaX M KIAcCOB  MPOCTHIX M
XUMHUYECKOM CTPOEHUH; CITOKHBIX
MK-1.3. Hcnonb3yeT cCOBpeMEHHBIE TEOPETHYECCKHE HEOpTatieniix 1
[PEACTABICHUS XUMUUECKON HAYKU U €CTECTBEHHOHAYYHBIE OpraHquCIiI/_IX
3HAHUS B CBOEH MPo(heCCHOHANBHON e TENbHOCTH COCHIHCHIH,
nK-2 MK-2.1. Bnageetr cOBpeMEHHBIMH METO/IaMH HCCIIEIOBAHUS CyTb OCHOBHBIX METOJOB| OIIEPUPOBATH KOMILIEKCOM
XUMHUYECKUX COEIMHEHNI U MaTepHaJIOB; KPUCTAIUIOXMMHUYECKOTO | BOKHEMITUMH TOHITHAMH | NCCIIEIOBATEIbCKUX H
aHanMu3a KpHUcTaiorpaduu, AHAJIMTUYECKUX
IK-2.2. AHaanpyeT " MHTCPIIPETUPYET PE3YJIbTATHI KpHCTaHJIO(bHSHKH U | METOL0B aHajauz3a
XUMHUYECKOT0 SKCIIEPUMEHTA Ha OCHOBE COBPEMEHHBIX KPUCTAIIIOXHMHH KPUCTAITNYECKUX
TEOPETHUUECKUX TPEACTABICHUN XUMHUECKON HAyKH CTPYKTYP

OOumM cpeicTBOM KOHTPOJIS SBISICTCS BBEJICHHAs] B YHUBEPCUTETE OAIIIbHO-PEUTHHIOBAsE CUCTEMA OIIEHKH YCIIEBAEMOCTH CTYICHTOB CIELUAINTETa U
HanpaBiieHU# OakanaBpHara.



4. CopeprxaHue ¥ y4eOHO-MeTOANYECKA KAPTA JUCHUIIMHBI

Tabnuuya 5.1
HanmenoBanne TeM (BOIIPOCOB), CamocTosiTenpHas padora DopMbI Jlureparypa
Howmep o 3aasTus
HexenH W3y4YaeMbIX 0 JaHHOH CTY/ICHTOB KOHTPOJI
AMCIIMILTHHE 1 | mp Copnepxanue Yacer A
Paznen 1. 3axonst 1. 3akpeIThIe OMIEpaIy U YIIEMEHTHI Koncne 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. 3IIEMEHTOB CUMMETpHHU. B3anMOCBSI3b MEXTY
3aKoH MOCTOSIHCTBA JIBYTPaHHBIX 3aKpPBITBIMU 3JIEMEHTaMU CUMMETPHHU.
YIJI0B B KPUCTAJIIAX.
Jlexnus 2. Cummerpus 1. 3akpbITbIC ONIEpPaLUK U JIEMEHTHI Koncnek 1,2,5,6
KPUCTAJLIOB. cuMmeTpuu. [IoBOpPOT U MOBOPOT C UHBEPCHUEH. T,
[ToBOpOTHBIE M MHBEPCUOHHBIE OCH. JIOKJIaJ,
2 2 2 | [Inockoctu cummerpuu. CBoiicTBa 2 YCTHBIN
MHBEPCUOHHBIX Oced. ITpoeKIum 3aKphIThIX 0IIpoc
3IIEMEHTOB CUMMETpHHU. B3anMOCBSI3b MEXTY
3aKpPBITHIMU 3JIEMEHTAMU CUMMETPHHU.
Jlexnus 3. Dopmsl 2. Ocu BbIcHIEro nopsiaka. TodyedHblie rpymmsl, Koncnek 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 apajuieIenuIe bl
MIOBTOPSIEMOCTH.




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 3epKaJbHO-IOBOPOTHBIE OCH. CHMBOJIHMKA YCTHBIN
MHOTOTPaHHUKOB. endnuca. Kpucrammmueckas CTpyKTypa. ompoc

Tpancisauus. ['pynnel TpaHCISILMIMA.

Kpucramnnueckast peuierka, 6asuc.

[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 onpoc
kpucramioB E. C. denoposa. BHEJIPCHUSL. JedekTsl  KpUCTALIMYECKOU

CTPYKTYPBHIL.
Jlexkmust 6. DKcrepuMeHTaNIbHAS 3. U3omopdusm. [lomumopdusm. AmmoTponwst. Koncmex 1,2,3,4,5,9,
MPOBEPKa TEOMETPHUYECKON TEOpHHU ®da3pl  MMEPEeMEHHOTO  CcocTaBa.  1Bepluble T, 10,11,12
KpHCTaJIOB. pacTBOpbl. AHTHH30MOpPDU3M. MopdoTpornusi. JTOKJIaI,
PeHTreHoCcTpyKTypHBII aHAIN3. ABTOMOpGOTpONHSL. ITonurunus. ®Da3bl YCTHBIN

BHeapeHus.  JlehekTel — KpUCTAJUIMYECKON orpoc

CTPYKTYPBHIL.

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

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

HCCIIEJIOBAHUM KPUCTAJIJIOB.

(OpMYJIbHBIX €IMHUIL B 3JICMEHTAPHOH SUYEHKE.
Wupekcel  y370B,  Y3JOBBIX  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 JTOKJIaI,
8 THIIBI KyOMUYEeCKUX pEIIEeTOK. Yucno YCTHBIN
(hOpMYIBHBIX €IMHUI] B SJIEMEHTAPHOH SUEHKe. ompoc
WHpexkcel  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 Koncrie 1,2,6
IIAPOBBIX YIIAKOBOK. cuMMeTpuu. BUHTOBOI TOBOPOT M OTpaXKeHHE KT,
CO CKOJIb)KEHHEM. BUHTOBBIE OCH U IIJIOCKOCTH YCTHBIN
9 CKOJIB3sIIIero oTpaxkenus. CodeTanust ompoc
3JIEMEHTOB CHMMETPUH C TPAHCIISAIUSIMHU.
B3anmocBs3p Mex Iy 3NeMeHTaMi CUMMETPHH
(cummeTtpuuHOCcTH). [IpocTpancTBEHHBIE
TPYIIIEL.
Jlekmug 10. Tumel 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

3JIEMEHTOB CHUMMETPUH C TPAHCIISAIUSIMHU.
B3anmocBs3p Mexay 3J1eMeHTaMi CHMMETPHH
(cummeTrpuuHOCTH). [IpocTpaHcTBEHHBIE
TPYHIIEL.
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Jekuusa 11.  HMzomopdusm u 6. JIndpakius peHTTeHOBCKUX JTy4Yel Ha Koncmexkr, 1,2,8,9,10
MTOJTUMOP(HU3M. kpuctamax (Jlays). Ilonsarue o YCTHBII
pentrenorpadun. YpasHenue bparra-Bymnbda. 0IIpoc
11 Ilopsinok orpaxkenus. IIpencrasieHue o
peHTreHo(da3zoBoM aHaIH3E.
Pentrenomerpuueckas KaproTeka
JUPPaKTOMETPUIECKUX JaHHBIX.
PeHTreHOBCKast IIIOTHOCTh KPUCTAJLIOB.
Jlekmmus  12.  Krnaccudukanus 6. Indpakims peHTTeHOBCKUX JTy4el Ha Koncnexr, 1,2,3,4
CTPYKTYPHBIX THIIOB. kpucramiax (Jlays). [Tonstre o YCTHBIN
pentrenorpadun. YpasHenue bparra-Bynbda. o1poc,
12 [opsinok otpaxkenus. [Ipencrapnexue o JIOKJIa]
peHTrenoda3oBoM aHajIH3e.
PenTtrenomerpuueckas KaproTeka
IU(PPaKTOMETPUUECKUX JaHHBIX.
PeHTreHoBCKast IIIOTHOCTh KPUCTAJUIOB.
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 oInpoc
13 3aIl0JIHEHUS IPOCTPAHCTBA B ATHX YIAKOBKaX,
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
IIPOCTHIX BELIECTB U XUMUUYECKHUX ymakoBKH B cTpykType Metamios (I1K, I1T, YCTHBIN
COeTHHEHHIT OLIK, I'T1Y, I'IK), ko3¢ duuuents onpoc,
1 Jexius 14. 3ar0JHEHUS IPOCTPAHCTBA B ATUX YIAKOBKax, JIOKJIaJl
KpHCTA/IOXUMHYECKHE 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 Komucrexr, 1,2,3,4,6,12
HEOPraHMYECKUX COCAUHECHHUI. METOZOM aTOM-aTOMHBIX ITOTEHIIHAIIOB. YCTHBIN
15 2 |2 BrnusiHue BaH-Iep-BaanbcoBOM HOpMBI 2 orpoc
MOJIEKYJIBI Ha CTPYKTYPY U CBOWCTBA
OPraHMYECKUX KPUCTAILIOB.
Jlekmmuss 16,  Kpucramioxumus 8. Pacuer sHepruii MONEKYISIPHBIX KPUCTAIIIOB Komncmnexr, 1,2,3,4,6,12
OpFaHI/I‘ICCKI/IX COCZII/IHGHI/Iﬁ n Hux METOAOM aTOM-aTOMHBIX ITOTCHIINAJIOB. YCTHbIﬁ
16 aHaJIOTOB. 2 |2 Brustaue BaH-ep-BaanscoBoi OPMBI 2 orpoc
MOJICKYJIbI Ha CTPYKTYPY M CBOMCTBA
OpPraHMYECKUX KPUCTAILIOB.
Jexmmst  17.  Kpucrammoxumus 9. bnok-cxema nuQppakTOMeTpa U OCHOBHBIC Koncnexr, 1,2,3,4,6,12
CII0KHBIX XUMUYECKUX 3TaIbl PEHTTEHOCTPYKTYPHOTO aHAIHN3a MOHO- YCTHBIN
17 coenuHeHwd. Kpucrammoruaparsl, 5 |9 kpuctaioB (PCA). Undopmarnust, momygaemast 4 orpoc
KOMILJICKCHEBIE, meTongoM PCA u ee ucnonb30BaHuE 11
METAIOOPTaHNICSCKUE il OMMHUCaHHS CTPYKTYPHI KprcTamia; R-dakTop.
KJIATPATHBIC COCTUHEHUSI.
Texymasi padoTa CTyJIeHTOB
17 2 py0e:xxHOE TeCTHPOBaHHUE
HToro 34 | 34 40
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5. Oo0pa3oBaTejibHbIE TEXHOJIOTHHI

00pa3oBaTesibHbIC TEXHOJIOTUH:

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

- TPaAULMOHHbIE JeKIUH M NPaKTHYeCKUe (CeMHUHAPCKHe) 3aHSTHSI C HCIIOJIb30BAHHUEM COBPEMEHHBIX
HMHTEPAKTUBHBIX TEXHOJIOTHH;
- JeKUUsI-IHAJOT — CoJepKaHue TIOAAETCs Yepe3 CEPHI0 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 peallbHOro BpeMeHH. KakIplii M3 y4acTHHUKOB HAaXOOUTCS Y CBOETO0 KOMIIBIOTEpa
(cpencTBa cBsI3M), a CBSI3b MEXAY HUMH TMOJJAEPKUBaeTcs uepe3 VHTEpHET MOCPEACTBOM 3arpy’aeMoro
MPUIIOKEHUS, YCTAHOBJICHHOTO Ha KOMITbIOTEpE Kax1oro yuactHuka (Zoom, Webex, Skype u mp.);
- JOKJIaJ — CTyIEHT TOTOBHUT KPAaTKOE COOOLIEHUE M0 BOIPOCY TeMbI, 0(OpMIIsIeT pabOTy B COOTBETCTBUH C
TpeOOBaHUAMH U CIAET €€ MPETOIaBaTelIo;
- BujaeokoH(pepenuusi — ceanc BuneokoHpepericBs3u (BKC) — 370 TexHONOrHS HWHTEPAKTHBHOTO
B3aMIMOJCHCTBUA JBYX M O0llee YIaCTHHKOB 00pa30oBaTeN-HOTO Mpollecca il 0OMeHa MH(pOpMalneid B peaTbHOM
pEeXUME BpEeMEHHU.
TexHo0rus1 3JIeKTPOHHOTO 00yUYeHHUs (peann3yeTcs Py MOMOIIHN AIEKTPOHHOH 00pa30BaTEIbHON CPEIbI
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 KpHUCTaJI1aX. TeopH;{ CKO€ OIICPEIKAOUICTO CCMI/IHap B
TJIOTHEHIINX YITAKOBOK 00y4eHMsl, 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 pacIINPEHNS TEOPETHUECKUX 3HAHUM;

— yriyOJeHus: yMEHUH HCIOIb30BaTh CIIPABOUHYIO U CIICIHATBHYIO JTUTEPATYPY;

- (hopmupoBaHus CaMOCTOSITETHOCTH MBIIUTCHHUS, CIOCOOHOCTEH K caMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO M CAMOpEaTN3alliy;

— Pa3BUTHA U 3aKPCIJICHUA UCCIICA0BATCIILCKUX YMCHI/Iﬁ

CamocTosTenpHas paboTa 00yJIaroInXCsl OCYIIECTBIIETCS Ha IPOTSDKEHUH U3yUeHUs BCEH AUCIUTUIHHEI B
COOTBETCTBHH C YTBEP)KJICHHOHN B YUeOHOM IUTaHE TPYIOEMKOCThIO cocTaBisieT 40 4acoB U COCTOUT U3:

- pa6OTbI CTYACHTOB C JICKIMOHHBIMU MaTc€pHalaMH, IMOUCKA U aHalInu3a JIMTCPATYPbl U SJICKTPOHHBIX
HMCTOYHUKOB HH()OPMAITHH 110 331aHHOU TEME;

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

- I3YYEHHUS TEOPETHYECKOTO MaTepraia Ui MOJTOTOBKH K CEMHHAPCKUM 3aHSITHSIM;

- MOJATOTOBKHU K K3aMEHY.

Tembl 1 GopMBI BHEAYTUTOPHON CaMOCTOSITEIILHONM pabOThI, ee TPYAOEMKOCTh COACpXKATCS B paszjeie S,
tabm. 5.1.

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

8. OueHoYHBIE CPEACTBA AJIsl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, pPy0e:KHOM aTTecTalliy H
NPOMEKYTOYHOM ATTEeCTALMH 10 MTOraM OCBOEHMS TUCHUILIUHBI.

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

Metoauka ¢popMupoBaHus pe3yJabTHPYOLICH OLEHKU
MuHMMaJIbHOE KOJIMYECTBO OayioB, KOTOpOE CTYACHT MOXKET HaOpaTh B XOJe M3YYEHHUS Kypca Uis
MOJTyYeHHUs] TOJIOKUTENIbHOW OlleHKH, — 56; MakcumanbHoe — 100. bammbl ckianpiBaroTcss W3 CIETYIOMINX
nokasaresiell: 3a peryJsipHble BBICTYIUICHHS Ha CEMHUHAPCKUX 3aHATHUSAX — JO 25 0ajuloB 3a KaXIbld pyOek; 3a
TECTHPOBaHKE — A0 25 0aJUI0B Ha KKAOH pyOeKHON KOHTPOJIBHOH; 10 60 0aJIoB Ha YCTHOM OTBETE.

MeTtoanyeckne peKOMeHAANMH M0 HANIMCAHUIO TOKJIaN0B (pedepaToB)
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Joxmax — muceMeHHas paboTa Mo ONpeeICHHON HAydHOH Ipo0iieMe, KpaTKoe H3JI0KEHUE COMeP KaHMsI
Hay4YHOTO Tpy/Aa WIA HaydHOH mpobiembl. OH SBISIETCS AEWCTBEHHONW (OPMOI CaMOCTOSITETFHOTO MCCIETOBAHUS
HAyYHBIX MpoOJieM Ha OCHOBE H3yUeHHsS TEKCTOB, CICHUAbHOM JHTEpaTypbl, a TaKKe Ha OCHOBE JIMYHBIX
HaOJIONEHUH, HMCCIENOBaHUH M IPAaKTUYECKOro ombiTa. Pedepar momoraer BbIpaOOTaTh HABBIKM U IPHEMBI
CaMOCTOSITEIBHOTO HAYYHOTO TIOMCKa, TPAMOTHOTO M JIOTUYECKOTO W3JIOKEHHs HW30paHHOW TpoONeMbl H
CHOCOOCTBYET MPUOOIICHHIO CTYACHTOB K HAYYHOU AEATEIBHOCTH.

ITocinemoBaTeIbHOCTD PAOOTHI:

1. Bri6op tembl nccnenoBanua. Tema pedeparta BEIOMpaeTcs CTyICHTOM Ha OCHOBE €ro0 Hay4yHOT'O MHTepeca.
Tarxoke oMolIb B BBIOOPE TEMBI MOXKET OKa3aTh IPETOAaBaTeNb.

2. [TnanupoBanue uccnenoBaHua. BkioyaeT cocTaBieHue KaleHIAPHOTO IUIaHa HayYHOTO MCCICIOBAaHUS U
IUTaHa mpeanonaraeMoro pedepara. KanennapHslil miaH ucciueqoBaHHUs BKIIOYACT CIEAYIOIINE IEMEHTHI: BBIOOD
1 hopMyITupOBaHUE MPOOIIEMBI, pa3padoTKa MIaHa UCCIEAOBAHUS 1

3. [IpeaBapurenspHOTro MTaHa pedepara; cOOp 1 U3yueHHE UCXOTHOTO MaTepraa, MOUCK JTUTEPaTyphl; aHAIN3
COOpaHHOTO MaTepuaya, TeOpeTHUYecKas pa3paboTka MpoOJeMbl; COOOIIEHHE O TPEIBAPHUTENBHBIX pPe3yNIbTaTax
WCCIIEIOBAHUS, INTEpaTypHOE 0(OPMIIEHHE UCCIIEIOBATEIHCKON MPOOIeMbI; 00CyKaeHne paboThl (Ha CEeMUHApe 1
T. IL.).

4. Ilouck m u3ydeHue nuteparypsl. s BbIIBICHHS HEOOXOIMMOH JIMTEpaTyphl CleoyeT OOpaTuThCsS B
OubIMOTeKy WM K mpenoaaBarento. [logoOpanHyro auteparypy cienyer 3adpukcupoBath cornacHo ['OCT mo
oubrorpadnIecKoMy OTICAHUIO TPOU3BEICHHI TIeYaTH.

st pa3zpaboTku pedepara 10CTaTOUHO U3YIeHHUE 4-5 BaXKHEUIINX CTaTel 1Mo N30paHHOM IpodiieMe.
4.00pabotka Marepuaia. [Ipu o0paboTKe MOJYyYESHHOrO MaTepHalia aBTOP JO/DKEH: CHCTeMAaTH3UPOBaTh €ro Io
paszenaM; BBIABMHYTH M OOOCHOBATH CBOM THIIOTE3bl; ONPENENUTh CBOKO MO3MLHUI0, TOYKY 3pEHHUS IO
paccMaTpuBaeMoii podeMe; yTOUHHTE 00bEM U COJIEPKAHUE MTOHITHH, KOTOPBIMH IPUXOAUTCS OTIEPUPOBATH MPH
pa3paboTKe TeMbl;, CPOPMYIUPOBATH OMNPEACICHUS W OCHOBHBIC BBIBOJBI, XapaKTEPHU3YIOUIME pPe3yIbTAThI
HCCIIEI0BaHUs; OKOHYATEJIbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmiienue pedepata. Ilpu odopmiennn pedepara peKOMEHIYETCS MPUACPKUBATHCS CICAYIONIMX MPABHIL:
Crnenyer mucarh JUIIb TO, YEM aBTOP XOUYET BBHIPa3UTh CYIIHOCTh IpoOieMbl, ee JIoruky; llucath ctporo
MOCJIe/IOBATENLHO, JIOTHYHO, JIOKa3aTeNnbHO (M0 cXeMe: Te3uC — 0OOCHOBaHME — BBIBON); IlucaTh sipko, 0OpasHo,
J)KMBO, HE TOJBKO BCKPBIBAas UCTHHY, HO W OTpakas CBOIO IO3UIIUIO, IPONAraHAUpys IOJyYEHHBIE PE3YIbTaThI,
[Tucate ocMmbICIEHHO, COOMIOAast TpaBUiIa TPAMMATHKH, HE 3JI0yTOTPeOIIsisi HAYKOOOpa3HBIMHU BBIPAKEHHUSIMH.

Pedepar BbimonHSETCS B COOTBETCTBHU C TPEOOBaHMSMHU CTaHIAPTOB, pa3paOOTAHHBIX JJIS JAHHOTO BHJA
JIoKyMeHTOoB. Pabora nomkHa ObITH BBIIIONHEHA Ha Oeod Oymare cranmaptHoro jucra A4. TekcT gokeH ObITh
oTIeyaTaH Ha KOMIIBIOTEpE B TEKCTOBOM peaakTope Microsoft Word u oTBeuaTh ciemyromuM TpeOOBaHHSM:
TapaMeTpsl MoJIel CTpaHMIl JOJKHBI OBITh B IIpeJieNax: BepxHee u HkHee — 1o 20 MM, mpaBoe — 10 MM, J1leBoe —
30 mm, mpudt — Times New Roman , pazmep mpudra — 14, MEKCTPOUHBIN HHTEPBAJ — MOIYTOPHEINA. L[BeT TekcTa
— ToJIbKO u€pHoro npera. Hymepanus ctpanui B pedepare J0/DKHA ObITh CKBO3HOM, HAYUHAS C TPEThEH CTPaHHIIBI.
Howmep npocrasisiercst apabckumu udpamMu BBEpXY KaKJOH CTpaHUIIBI CIIPaBa.

[Ipu n3noxxeHnn mMarepuana HeOOXOAUMO MPHUACPKUBATHCS IPUHSATOTO IJIaHa.

bubnmuorpaduyueckuii CIUCOK COCTAaBIISIETCS HA OCHOBE HCTOYHHKOB, KOTOpPbIE OBUIM MPOCMOTPEHBI M

W3y4YeHBl CTYICHTOM IpH HamucaHuu pedepara. aHHBIA CIHUCOK OTPaKaeT CaMOCTOSTEIBHYIO TBOPUYECKYIO
paboTy CTyIeHTa, YTO MO3BOJISIET CYJUTh O CTETIEHH €T0 MOJIrOTOBKU U yrITyOJeHUH B BEIOpaHHYIO TeMaTuky. Bes
WCTIOJIb30BaHHAS JIUTEPATypa pa3MelaeTcs B CICAYIOIEM Topsiike: yueOHas uTeparypa B aihaBUTHOM MOPSIIKE,
3aTeM CpeJCTBa NePUOANYECKOH MevaTH B aI)aBUTHOM IMOPSI/IKE; UCTOUHUKH U3 ceTH MHTepHeT.

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

1. HckyccTBEHHBIE alMasbl.
2. Kene3o-HUKeNEBbIE METEOPUTHI.
3. I'maporepmanibHbINM METO BBIPALIUBAHUS. MOHOKPUCTAJIIOB.
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CuTannsl.
Kunkue KkpucTasibl.

TBepaoTenbHbIC J1a3epsl (pyOHH
F-LieHTpBI B KpucTaiLIax.
. Mertoa Yoxpanbckoro.
10. I'paden.

11.  Teepmorenbubie gazepsl (Nd-YAG).

12. [TomumopdHbIe MOTU(PUKAIMKI THOKCH]IA KPEMHHSI.

13. [Tonumopdubie MOM(UKAITUN BOASHOTO JIHAA.

14. OnoBsiHHAas yyMma.

15. ®a3wr LuHTIIA.

16.  MoHOKpHCTAIIBl METAJIIOB.

17. 30HHas MJIaBKa.

18.  CBepXBbICOKHE JaBICHHS KaK CPEICTBO MOJTYYCHHUSI HOBBIX MOJAM(HUKAIINN BEIIECTB.
19. KBazukpucraiisl.

20.  CBepxmpoBOASIINE OKCUIHBIE KEPAMHUKHU.

).

4
5
6. Hcropust OTKpBITUS PEHTTEHOBCKUX JIYUEH.
y
8
9

OueHOYHBIN JHCT 3alMTh peepaToB (JOKIAI0B)

HaumenoBanue BreisiBiIeHHBIE KOJIM4eCTBO
MoKa3aTeJis HEIOCTATKH H 0aJ10B
3aMeYaHus
1. KAYECTBO UCCJIEJJOBATEJIbCKOM PABOThI (PEOEPATA, DKOHOMMWYECKOI'O OB30PA)
2. T'paMOTHOCTP  WBIIOKECHHS H  KadecCTBO 1
odopmIreHns: padOTHI
3. CaMOCTOATENFHOCTh  BBIIIOJHEHUS PaOOTEHI, 2
riyOuHa mpopabOTKKU MaTepualia, HCIOJb30BaHKE
PEKOMEHI0BAHHON U CIIPaBOYHOM JINTEPATYPHI
4. O60CHOBaHHOCTb U JJOKA3aTeILHOCTh BHIBOJIOB 1
OO6mmas oreHka 3a BeinosHeHue VP 4
II. KAUECTBO JJOKJIAJTA
1. CooTBeTcTBHE COJIepKAHUS JIOKJIaa 1
COJIEPKAHUIO PaOOTHI
2. Briienenne 0CHOBHOM MBICIIN pabOTHI 1
3. KauecTBo M3N0o’keHHs MaTepuana 1
OO0111ast OIICHKA 32 JTOKJIa]] 3
I1I. OTBETHI HA JIOIIOJIHUTEJIbHBIE BOITPOCHI IT0 COAEPXXAHIIO PABOThHI
Bomnpoc 1 1
Bompoc 2 1
Bompoc 3 1
OO6mas O1leHKa 32 OTBETHI HA BOIPOCHI 3
NTOI'OBASI OITEHKA 3A 3AIIUTY 10

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

Tembl JUJIA IOATOTOBKH npeseHTauHﬁ BLI6I/IpaIOTC$I n3 CIIMCKa TEM JJIsA pe(pepaTOB Hn JOKJIaa0B (CM. BBIH_IC).

KpI/ITepI/II/I OLCHUBAHUA CTYJACHTA 3ad MOATOTOBKY NPC3CHTAIIUN

Kpurep 4
HH/0aJLTBI

3 2
(Tpedyer
J10padoTKH)
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Yerko Coopmynup Coopmysupo He
copmynrpoBaHa OBaHa IeNb M TeMa | BaHa Ledb M TeMma | chopMyaHpoBaHa
o LETb ¥ PaCKpPBITa TEMA | HCCIIEIOBaHMUS. HCCIEA0BAHMUS. nenmb ¥ TeMa
= HCCIIeIOBaHMUSI. B | Yactuuno wu3znoxkena | CoaepkaHue HCCIIEA0BAHMS.
g = KpaTkoi ¢opme naHa | mHGOpPMAIMS IO TeMe | MOTHOCTHIO He | IIpoGnema HE
§ g nonHas WHGOpPManuWs | UCCIENOBAaHWS M JaH | PacKphITo. pemreHa.
8 = o TEeMe | OTBET Ha | Uadopmanns mo teme
g WCCIIEIOBaHNsI W JaH | NMpOOJIEMHBIH BONPOC. | MCCIEIOBAHHS
1=y OTBET Ha | Jlampl ccpuiku  Ha | HetouHa. [IpoGmema mo
mpoOJIeMHBII BOIPOC. | HCIOIb3yeMble KoHLAa He pemieHa. He
JlaHBl  CCBIIKM  Ha | Pecypchl. JaHbl ~ CCBUIKM  Ha
UCIIONb3yEMBbIe HCTIONIb3YEMBIE
PecypChL. PECYPCBL
Cobmoaer Cobmonaer He He
Cs eAMHBIH CTHJb | CSI eOMHBIM CTWIb | coONIojaeTcs eAWHBIH | coOmomaeTcst
E odopmienus. Craiiasl | odopmiIeHHs. cTwib  oQopMIeHHS. | CTHIb
§ E npoctsl B HoHUManuu. | Cnaiinsl  npoctsl B | Cmaifapl  nmpoctsl B | odopmiieHus.
S@s] B MPE3CHTAUH | TOHUMAaHUH. noHuMaHu. O¢dextsl | Craiiasl HpoCTH
5 MPUCYTCTBYIOT Hcnons3yrorcs u ¢don HE | B TOHMMAaHHH.
g ABTOPCKUE HAXOJIKU. HEKOTOpBIE 3(PQEKTHI | UCTIONB3YETCS. O dextsr n Gon
= u don. mojo0panel  6e3
yuéra ynoOcTBa
BOCIPHSTHS.
ABTOp ABTOp ABTOp HE [pencr
o X0pOIIo BJaZieeT | BIAJCET MaTephajoM | MOKa3al aBIICHBI
g MaTepHaioM IO TeMe | IO TeMe | KOMIETEHTHOCTH B | UCKa)XCHHBIE
2 HCCIIeI0BaHMSI. UCCIIEIOBaHMs, HO HE | NMPEACTABICHUU JaHHbBIC
§ E Hcrone3yer HaydHyr0 | CMOT 3aHHTEPECOBATh | MPE3CHTALMH.
% s TEPMHHOJIOTHIO. AYAUTOPHIO. Hcnonp30BaHHEIE
= 5 Ob6mamaer HaBbikamMu | HemocraTouHo (daxkTel HE BBI3BIBAIOT
g 0paToOpPCKOro LUTUPYETCS JIOBEPHSL.
= uckyccrea. IlomHo u | nuTepatypa. Henocratouno
TOYHO  LUTHUPYETCS LUTUPYETCS
HCTIOb30BAHHAS JIHUTEepaTypa.
JmTeparypa

OIleHI/IBaHI/Ie CTyACHTa B XOJ€ TCEKYIIETO KOHTPOJJA YCICBACMOCTH OCYHICCTBIIACTCA HWCXOAA U3
BBITIOJTHCHHUSA BCEX BUI0B CaMOCTOSTEIIbHOM pa60TI>I.

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

Bun pabotsr KomnmuecTBo 0amioB, COOTHECEHHBIX
¢ oOmeil OmeHKOW TII0 BCEM BHIAM
BBITIOJTHEHHBIX Pa0oT:
0—4 — «HEeynOBIETBOPUTEILHO;
5-12 — «yn0OBICTBOPHUTEILHOY,
13-20 — «xopomoy;
21-25 — «otnuaHOY.
PabGora Ha cemmHApCKUX 0-11
3aHITHAX (ycTHBIE OTBETHI,

ydacThe B OIpoce, 1uaore)

IMoaroroBka  JOKNIAI0B 0-10
(pedepatoB)

[Tonroroska u 04
npeJicTaBIeHUE MPE3eHTAINT

Wroro texkymuii KOHTPOIb 0-25
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ITepedeHn KOHTPOJBLHBIX BONPocoB K 3k3ameny (ITK-1, TTK-2)

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

2. MHoroo0pasue KpHCTALTHIECKHX CTPYKTYp. OCHOBHBIE CBOWCTBA KPHCTAIUIMYECKOTO BELIECTRA.

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

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

5. O6pazoBanme U POCT KPUCTAIIOB. MeXaHU3MBI pocTa KpUCTAIIOB. CTPYKTypHBIE NeeKThH B KPUCTAIIIAX.

6. daxTophl, BIHUAIOIIME HA BHEIIHUH OOJMMK KpHCTALIOB. Mopdomornyeckue OCOOCHHOCTH pealbHBIX
KpHUCTAJIJIOB.

7. O0Opa3zoBaHHe M POCT KPUCTAIIIOB. MexaHu3Mbl pocTa KpucTauioB. CTpyKTypHBIE 1e(EeKThl B KpUCTAIIAX.

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

9. O6pa3oBaHHe U POCT KPUCTALIOB. MeXxaHu3Mbl pocta KpuctauioB. CTpyKTypHBIE Te(EKThl B KPUCTAIIAX.

10. Cummetpus kpuctamioB. [Tonsarue o cummeTpun. DIeMEHTbl CHMMETPHH.

11. Bugpl cummerpuu. Knmaccupukanus KpuUCTAIDIOB MO BHAY CHMMETpHU (TUIOCKOCTh CHMMETPHH, IEHTP
CUMMETPUH, OCH CHMMETPHH, HHBEPCUOHHBIE OCH CUMMETPHN).

12. Ocu cuMMeTpuu, THBEPCHOHHBIE OCH CHMMETPHH.

13. CnoxxeHue 371eMeHTOB CUMMETpHH. Buasl cummerpuu.

14. Teopus MIOTHEMIIMX LIAPOBHIX YMAKOBOK. I ekcaroHanpHas U KyOuuecKas MIOTHEHIINE IIapOBBIC YIAKOBKH.
TuIBI yCTOT B IIAPOBBIX YIIAKOBKaX. MHOIOCIONHHBIE YIIAKOBKH.

15. 3akoH 1ENbIX YMCeNn U aHATUTUYECKHE METOJbI OMUCAHMS KPUCTALIMYECKHX MHOTOTPAHHHKOB. Y CTaHOBKA
KpPHUCTAJJIOB.

16. CrpykrypHas kpuctamiorpadusi. OCHOBBI YUEHHUSI O CTPYKType KpucTamioB. [IpocTpaHcTBeHHas pelieTka.
Kpucrannuueckas pemierka, nonarue. Kprucranmnueckuit MHOTOIpaHHUK U pelIeTKa KpUCTaslIa.

17. Cummerpus peweTku. I'onosapudeckue Toueunsle rpymnmnsl. Kpucramiorpaguueckue KoopAMHATHBIE CUCTEMBI.
DJneMeHTapHas stueuka.

18. OTKpBITBIC 3TIEMEHTHl CHMMETPHH KPUCTAUTHYECKUX CTPYKTYP U UX 0003HAUCHHSI.

19. CrpykrypHast kpucramwiorpadus. Tumsr pemerok (siueex) bpase. Ctpykrypsl bpase. MctuHHas u ciryuaiinas
cuMMeTpus pereTkH. [Ipumeps! CTpyKTyp ¢ pelieTkamu pa3Horo TUma.

20. CoueraHusi OTKPBITBIX M 3aKPBITBIX JJIEMEHTOB CHMMETPHH MEXAy COO0OH W C TNepHeHAMKYISPHBIMH
TPaHCIALUSIMHU.

21. Knaccudukanus BugoB cummerpun. CHHIOHUM Hu3lIel kateropun. OnucaHue KPUCTAIMYECKUX CTPYKTYpP Ha
OCHOBE IPOCTPAHCTBEHHBIX I'PYIII U CTPYKTYPHBIX KJIACCOB (IIPUMEPHI CTPYKTYP HU3LICH KATETOPHH).

22. Knaccudukanus BuioB cuMmeTpun. CHHTOHUH cpefHel kaTteropun. Onrcanre KpUCTaJUIMIECKUX CTPYKTYp Ha
OCHOBE IPOCTPAHCTBEHHBIX IPYII U CTPYKTYPHBIX KJIACCOB (IIPUMEPHI CTPYKTYP CpelHEeH KaTeropHuH).

23. Knaccugukanus BunoB cuMMmeTpur. CHHIOHMY BhICIIEH KaTeropuu. Onucanne KpUCTANTMYECKUX CTPYKTYp Ha
OCHOBE IMPOCTPAHCTBEHHBIX TPYII U CTPYKTYPHBIX KJIaCCOB (IIPUMEPHI CTPYKTYP BBICIIEH KaTEropuH).

24. KoopnnHanyonHble uncia. [IpuHIu IIoTHE e yiakoBKH aTOMOB U HOHOB.

25. Mzomopduzm. Tunst uzomopdusma. [lommmophuzm.

26. KooparHallMOHHBIN TONKAIP U KOOPAUHALMOHHOE YKCII0. MeTos n300paxeHus: CTPYKTYPHBIX THIIOB €
TTOMOIIHI0 MHOTOI'PaHHHUKOB.

27. llonusaprudeckoe n300pakKeHne KPUCTANTUIECKUX CTPYKTyp (Metox [lonunra-benosa).

28 CTpykTypHBIN THI. M30CTpYKTYpHOCTD, aHTUU30CTPYKTYPHOCTD, H30TUITHOCTh, TOMEOTUITHOCTE. CTPYKTYpPHBIN
KJ1acc.

29. PeHTreHOCTPYKTYPHBIN aHAN3 — KaK OCHOBHOM SKCIIEPUMEHTAIBLHBIN METO] B KPUCTAIOXUMUM.

30. DkcnepUMeHTaTbHBIE METOBI PEHTITE€HOCTPYKTYPHOTO aHAIHU3a.

31. Meronsl uccieNOBaHWS BHYTPEHHETO CTPOSHHS KPHUCTALIOB. JIM(MPaKIMOHHBIE METOJbl HCCICAOBAHHUS
BEIIECTBA.

32. Metoapl HccleAOBaHUA BHYTPEHHETO CTpOeHMs1 KpHcTayuioB. CreKkTpockomnuueckne meronsl. OmpeneneHue
aTOMHOH CTPYKTYPBI 10 JaHHBIM AU(PAKINN PEHTTCHOBCKHX JTyUeH.

IHpaxmuueckue 3a0anus

1. Tume! pemeTok (staeek) bpase. [lepeuncnuTe ycmoBus BEIOOpa MapauICTUITUIICAOB TOBTOPSIEMOCTH.
2.YKaxXuTe ¥ Ha30BUTE THUII INTOTHEHIIIEH yITaKOBKH ITPOCTHIX BEIIECTB HA PUCYHKE a U 0.
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3. O6pemHOE N300paKeHne, KAKUX MPOCTHIX BEIIECTB, MPUBEACHO HA pUCYHKe? ONUIINTE CTPYKTYPY (THII sUSHKH,
KOOPANWHALMOHHOE YUCII0, OCh CHMMETPHH).

4. O6peMHOE M300paKeHHEe, KaKIX MPOCTHIX BEIIECTB, IPUBEAEHO Ha prucyHKe? OMUIINTE CTPYKTYPY (THIT TISHKH,
KOOPJIMHAIIMOHHOE YHCIIO0, OCH CHMMETPUH).

5. O0beMHOe H300pakeHne, KaKUX MPOCTHIX BEMIECTB, MPUBEIEHO Ha pucyHKe? OMUIINATE CTPYKTYPY (THIT SUSHKH,
KOOPAWHAIIMOHHOE YUCIIO0, OCh CHMMETPHH).

6. O0bpeMHOE H300paKeHNEe, KAKUX MPOCTHIX BEIIECTB, MPUBEACHO Ha pucyHKe? ONUIINTE CTPYKTYPY (THIT TUSHKH,
KOOPAWHAIIMOHHOE YUCIIO0, OCh CHMMETPHH).

7. Ctpyktypa kpuctamia. [loncunraiite uncio cTpykTypHbIX (GOpMYIApHBIX) enuHHL (Z) B OAHON JIEMEHTapHOM
siYEeKe Ha pUCYHKE AJIA ToueK 1, 4.

8. Ctpykrypa kpucramia. [loncanTaiite uncio cTpykTypHbIX (GOpMyIsipHbIX) equHUl (Z) B OHON 3JIeMEHTapHON
siYelKe ra pUCyHKe JUIsl TOYeK 2, 3.

9. Ha pucyHke mnpuBelieHBl cTepeorpapuuecKiue MPOEKIUH IJIOCKOCTEH CHUMMETPUH KpHUCTAIa. YKaKUTe
Pacnonoxxenue riockoctu P Ha puc. a.

‘.—‘\

10. Ha pucyHke mnpuBedeHbl cTepeorpaduuecKie MPOSKIUH IIOCKOCTEH CHMMETPHUM KpHCTa/Ia. YKaKuTe
Pacrnonosxenue miockocTu P Ha puc. 0.

11. Ha pucyHke mnpuBeAeHBl cTepeorpaduuecKiue MPOSKIUH IIOCKOCTEH CHMMETPUM KpHCTaia. YKaKuTe
Pacnonoxxenue miockoctu P Ha puc. B.
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OITMCaHUC.

13. HazoBuTe HIDKE NMpHBEeACHHYIO sueiiky kpuctaimia (bpase),

IIPUBEIUTE €€ OIMUCaHUE.

14. HazoBuTe HIDKE NMpHUBEACHHYIO s4eiiKy kpucraimia (bpase),

MIPUBEOUTE €€ OINMKUCaHUEC.

15. Ha3zoBuTe HIbke NMpHUBEACHHYIO sueiiky kpucraivia (bpase),

MPUBECANUTE €€ OIMMCAHUE.

16. VYkaxuTe Ha3BaHHE MPEACTABICHHOM HA PpUCYHKE THUNA

/a
la™

o0 g®

B TN

@

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

JK3aMeH NMPOBOAMTCH B YCTHOH (popme.

U yKaXUTe, COOTBETCTBEHHO e¢ 00O03HaYeHUE,

U yKaXUTe, COOTBETCTBEHHO e¢ 00O03HaYeHUE,

U YKaXXUTC, COOTBETCTBCHHO €€ O603H3‘-ICHI/IG,

PELIETKM U TOPSIIOK €€ OCH CHMMETPHH.

Ilokazarenu u KpUTEpHUU OLICHUBAHUS KOMHeTeHLII/Iﬁ Ha pa3JINYHbIX 3Tallax ux (bOpMHpOBaHI/IH, OIIMCaHHUC

HIKaJI OOCHHUBAHUS

YpoBeHb chOPMUPOBAHHOCTH KOMIIETCHIUI

«MHHIMAJIBHBIA YpOBeHb | « MUHUMAJIbHBIN «Cpennnii «BbIcOKMH
He JOCTUTHYT» YPOBEHb) YPOBEHb) YPOBEHb)»
Kommnerenimu HE KoMmnereniim
c(hOpPMHUPOBAHBI. Komnerennmn Kowmmerenn 1 COPMHUPOBAHBI.
cthopmMupoBaHEI. 1u CPOPMHUPOBAHBI.
3HaHus 3HaHU
OTCYTCTBYIOT, ~YMEHUA U Cdopmupoan 3HaHus TBEpJbIE,
HaBBIKU HE C(HOPMUPOBAHBL. | bI 0A30BbIE CTPYKTYPHI | OOLIMPHBIE, apryMEHTUPOBAHHEIE,
3HAHUI. CHCTEMHBIE. BCECTOPOHHHE.
YMenus YMenus YMenus
(hparMeHTapHBI U HOCAT | HOCAT YCHEIIHO
PEeNPOTyKTUBHEII PENPOTyKTUBHEII TIPUMEHSIOTCS K
XapaxkTep. XapaKTep, peIIeHNI0 KaK
JeMoHCTpUpyeT | MPUMEHSIOTCS K TUIOBBIX, TaK U
CsI HU3KUH YPOBEHB pEIIeHUIO TUTIOBBIX | HeCTaHIAPTHBIX
CaMOCTOATENBHOCTH 3a7laHuM. TBOPUYECKHUX 3aJIaHUM.
MPaKTUYECKOTO HABBIKA. HeMoHCcTpH HemoHcTpup
pyercs YETCsl BBICOKUH
JIOCTaTOYHBIN YPOBEHB
YPOBEHb CaMOCTOSITEIbHOCTH,
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CaMOCTOSITETIBHOCTH | BBICOKAs
YCTOMYMBOTO aalTUBHOCTh
MPaKTUIECKOTO MPaKTUIECKOTO
HaBBIKA. HaBBIKA
Onucanue KpuTepHeB OLICHHBAHMS

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

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

- IOy CKaIOTCs - HETIOJIHBIC OCHOBHBIX 3HAHUS
MPUHLUIINAIBHBIE OIINOKH OTBETHI HA OCHOBHBIE BOIIPOCOB IIPOrPaMMHOI0
IIPY OTBETE HAa OCHOBHBIC BOIIPOCHI, OIINOKH B KOHTPOJIMPYEMOI'0 | MaTepuana;
BOIIPOCHI OHJIETA, OTBETE, HEIOCTATOYHOE | 0ObeMa - IOJIHOE
OTCYTCTBYET 3HAHHE U MOHUMAaHHUE CYITHOCTH | MPOTPaMMHOTO MOHUMaHue
MIOHUMAaHNE OCHOBHBIX M3J1aracMbIX BOIPOCOB; | MaTepuana; CYLIHOCTHU U
MOHATHH U KaTeropui; - HEYBEpEHHbIE - TBEpbIE B3aMMOCBSI3U

- HETIOHUMaHKe Y HETOYHBIE OTBETHI HA | 3HAHUS paccMaTpuBaeMbIX
CYIIIHOCTH JIOTIOJIHUTENbHBIX | JONOJHUTEJIbHBIC TEOPETUYECKOr0 MIPOLIECCOB U
BOIIPOCOB B PaMKax 3aJaHWi | BOIPOCHI; Marepuaia. SIBJICHUH, TOYHOE
ounera; - - 3HAHKUE OCHOBHBIX

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

- OTCYTCTBHE JUCLUIUINHBL TEOPHH, BBISIBIATE | COCOOHOCTD
TOTOBHOCTH (CITOCOOHOCTH) K - ymeHue 6e3 MIPOTUBOPEYHS, YCTaHaBIUBATh U
JMCKYCCHU M HU3KYIO rpyOBIX OIIMOOK npoOJIeMbl 1 OOBSCHATH CBS3b
CTEIEHb KOHTAKTHOCTH. pelarh NpakTHYECKHe | TEHACHLIUH MPAaKTUKU U TEOPHUH;

3aJaHus, KOTOpBIE pasBUTHS; - JJOTMYECKH

CJIEZTYET BBIMOJIHUTb. - nocje0BaTeNbHEIE,
MpaBUIIbHBIC U coJiepKaTeNbHbIE,
KOHKpETHEbIE, 03 KOHKpPETHBIE U
rpyOBIX OIIUOOK, HCYEpIBIBAIOIINE

OTBETHI Ha
MOCTaBIICHHBIE
BOTIPOCHI;

- yMeHUe
pemiats
MPaKTHYECKUE
3aJlaHusl, KOTOPBIE
ciemyer
BEITIOJTHUTB;

- BJIaJICHHUE
OCHOBHOM
JUTEPATypOH,
PEKOMEHJOBaHHOM
IporpamMmon
JUCIIATUTAHBL;

- HaJIM4aue
coOcTBEHHON
000CHOBaHHOM
MO3HULIMH T10
00CyX1aeMbIM
BOTIPOCAM.

Bo3moxHbI
HE3HAYUTEIIbHBIE

OTBECTHI HAa BCC
3aJlaHus OujIeTa, a
TaKxKxe
JOITIOJIHUTCIIbHBIC
BOIIPOCHI
3K3aMEHaTOopa;

- yMEHHEe
pemarhb
MPaKTUYECKUE
3aJIaHus;

- cBOOOIHOE
HCII0JIb30BaHKC B
OTBETaX Ha BOIIPOCHI
MaTepuaioB
PEKOMEHJOBAHHOM
OCHOBHOH H
JOTIOJTHUTEITLHOM
JTUTEPATYPHL.
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OTOBOPKHU U
HETOYHOCTH B
PacKpbITUH
OTJICIBHBIX
MOJIOKEHU N
BOIIPOCOB OMIIETA,
MPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax Ha

Ounenka
«HEYJ0BJIETBOPUTEIHHOY

Onenka
«YAOBJIETBOPHUTEIHHO)

Onenka
«XOPOLLIO»

OneHka
KOTJINYHO»
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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.

Bomnpocs! AJ1s1 TOATOTOBKY K 3K3aMeHY M0 AucHuIInHe «KpucTaaioxumus»

[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 kpucTtayuioB. CxeMa BbIBoJa 32 BUI0B cuMMeTpun. CUcTeMaTuka BUAOB CUMMETPHH.

@opMBI KPUCTAIUTMYECKUX MHOTOTpaHHHUKOB. IloHstre mpoctoir ¢opmel. [Ipocteie ¢Gopmbl HU3IINX
CHHTOHMH.

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

@DOopMBbI KPUCTAINYECKUX MHOTOIPaHHUKOB. Bo3MoOKHbIE rpaHu. JIBOMHUKY 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 PELIETKAa KPUCTAJLIA.
Kpucramnuueckas pemerka. Tpancnsuud. Ilnockue ceTky pemeTku.

Kpucrannuueckas pemietka. 14 pemerok bpasa. [loHaTHE 0 KPUCTAIIIOXUMUYECKOM aHAIIM3E.

Kpatkue cBenenus o Teopun cTpykTypsl kpuctaiuioB E. C. @enopoBa. PenopoBCKUE TPYIITBI CAMMETPHUH.
OKcrepuMeHTaIbHasl IPOBEPKa T€OMETPHUECKOI TEOPUH KPUCTAIIOB. PEHTI€HOCTPYKTYPHBIN aHAIN3.
[lepBrie onpenenaeHns aTOMHBIX CTPYKTYP KPUCTAJIJIOB IPU TTOMOIIIH PEHTI€HOBCKUX JTy4eil.

Kpucrann kak qudpakimonHas penerka. MeToanka onpeaeneHus napaMeTpoB U THIIA PEIIETKH.
MeTtoauka omnpeneneHrds MPOCTPAaHCTBEHHBIX Tpymn cumMmeTpuu. OmnpeneieHre MOJOXEHHs aTOMOB B
KPHUCTAJUIMYECKON PELIETKE.

I'apMoHHYECKMIT METOI PEHTITE€HOCTPYKTYPHOTO aHAIHN3a.

Pe3ynbratrel mepBeIX pEHTTEHOCTPYKTYPHBIX HCCIEN0BaHUM KPUCTAIIIOB.

Tpu mpocTeiiime KpUCTAITNYECKUE CTPYKTYPBI YHCTBIX METaJIIOB.

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

CTpyKTypa KpHucTaluia U CTpyKTypHBIH Tuil. CTpyKTypa ainMasa u rpadura.

[Ipocreitmue cTpykTypsl coenuHeHuid tuma AX. KoopauHallmoHHOE YHCIO W KOOPAWHAITMOHHBIN
MHororpassuk. IIpocreiimme crpykrypsl Tuna AX, u AxX.

Knaccudukamnus cTpykTyp o KOOpAMHAIMOHHBIM duciaM. CTPYKTYpHI C TapaMeTpaMu 1 0e3 TapaMeTpOB.
Brruncnennst MeXaTOMHBIX PAcCTOSHMM W BAJICHTHBIX YIJIOB B CTpyKTypax. CTpyKTypa KpucTamia,
KpUCTAJUIMUECKas pelIeTKa U MpaBUiIbHasA cucTeMa ToueK. OCHOBHBIE BBIBOJIBI, CJICIaHHBIE HA OCHOBAHUHU
MIEPBBIX ONPEEIEHUIN CTPYKTYp KPUCTAIUIOB.

@DaxTOpPHI, ONPEENIIOMKE CTPYKTYPY KPUCTAIOB. 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 n300pakeHus KPUCTAIUIMYECKUX CTPYKTYP IIapaMH pa3HbIX pa3MepoB.

I'eomeTpryeckue npenensl yCTOWIMBOCTH CTPYKTYP € Pa3INYHBIMU KOOPIUHAIIMOHHBIMHU YHCIIaAMU.
[Nongpuzanuss HOHOB. 3aBUCUMOCTH pa3MEpOB aTOMOB M HOHOB OT KOOPJIWHAIIMOHHBIX YHCEI.
CTpYyKTypHBIH THUI IEPOBCKUTA.

Crnouctele CTPYKTYyphl. BiusiHue nonsipu3anuy Ha CTpYKTYpPy KpUCTAJIJIOB.

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

Mmuorocmnoiinbsie ynakoBku. Crioco0bl 0003HaueHUsI INIOTHEHIINX MIAPOBBIX YIIAKOBOK.

[IpenBaputenpHble 3aMeUaHusi O CHMMETPHM IIAPOBBIX YIMAaKOBOK. KyOwueckas IUIOTHEHWIIAs IIapoBast
YIaKOBKa.

®enopoBCKHE TPYIIBI CHMMETPUM TEKCAarOHANBHBIX IMAPOBHIX YIAKOBOK. JJEMEHTH CHMMETPHHU
IJIOTHEUIIIMX IIAPOBBIX YITAKOBOK.

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

MeTto/ U300paKeHHUS CTPYKTYPHBIX THIIOB C TOMOINBIO MHOTOIPaHHUKOB. CTPYKTYpHI U3 TETPA3pOB H
OKTa’ApoB. CTPYKTYPHI CO CIOKHBIMU KOOPIUHAIIMOHHBIMA 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 monumopdusm. UcTopust OTKPBITHSL.

JopentreHoBckue paboThl 1o m3oMopdu3my. JlopeHTreHoBcKHE paboThI IO TOTUMOPHU3MY.

[lepBBIe peHTI€HOCTPYKTYPHBIE HCCIIETOBAHMS N30MOP(HBIX BEIIECTB.

CtpykTypHas KJacCH(pUKAIHsI TUIIOB TOJIUMOPPHU3MA.

VYcnosus, HeoOXoauMble i mposiBieHus wuzomopdusma. Ilpemen wnzomopdHON 3aMECTUMOCTH.
Mopdotporus n nomuMopdusm.

BnusiHue U30TOMHOTO cOCTaBa Ha KPUCTATNYECKYIO CTPYKTYPY.

N30BayieHTHBIN U TeTEPOBAICHTHBIA U30MOP(U3M.

Nzomop¢usm ¢ 3anmoTHEeHHEM IPOCTPAHCTBA.

TBepnbie pacTBopsI BTOpOro poaa. CTpyKTypa BHEAPESHUSL.

TBepabie pacTBOphI BeIYUTaHUS. [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 KiTacCU(UKALIUN CTPYKTYPHBIX THIIOB.
MeTton n300paXkeHus CTPYKTYPHBIX THITOB hopMmynamu. CTPYKTypHBIE XUMHYECKUE (POPMYITHIL.
3aBUCHMOCTH (PH3UKO-XMMHUYECKUX CBOMCTB TBEPBIX BEIIECTB OT CTPOCHHS KPUCTAILIOB.

3aBUCUMOCTh (DPHU3UKO-XUMHUYECKHX CBONCTB TBEP/IBIX BEIICCTB OT THUIA XUMHUYECKON CBS3M B KPUCTAJLIAX.
OnekTpuyeckue cBoiicTBa. ONTHUYECKUE CBOMCTBA.

KoskocTs meTainoB. CialiHOCTb.

KoadpuimeHTs MEXaHHUECKOTO CKATHS M TEPMUYECKOTO PACIIUPEHUSL.

TBeprocTh 1 TeMIeparypa IuIaBIeHHs.

Brusitaue BogopoHOM CBSA3M Ha PU3UKO-XMMHUYECKUE CBOWCTBA BEIIIECTB.

OddexT sxpaHupoBaHus HOHOB. PacTBOPUMOCTD.

Kpucramioxumuyeckue 3aKOHOMEPHOCTH B IepHoAnueckoil cucreme snementoB . M. Menpeneesa.
Kpucrannuueckue cTpyKTypbl HICTUHHBIX METAJIOB.

Oco0eHHOCTH CTPYKTYPHBIX THITOB Y-Mn, Hg u Zn. Kpucranmndyeckue CTpyKTypbI SJIIEMEHTOB b-TTOATPYIIL.
Oco6ennocts memenToB [11-b 1 [V-b moarpymm, MerIuUX THITMYHBIE CTPYKTYPhl METAIIIOB.
Pacnpenenennrie  sjaeMEHTOB MO  MOATPYNIAM  MNEPUOAMYECKOM  CHCTEMbl Ha  OCHOBaHUU
KPUCTAIUIOXUMHYECKUX JaHHBIX. O KIACCUPUKAIUN XUMHUECKUX COSIUHEHHM.

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

Kpucrannoxumust HeOpraHuueCKuX COeTMHEHUM.

O knaccudukauu OMHAPHBIX COSTUHEHUH.

Tpoiiubie 1 Ooee cIoKHBIE HEOPTAHUIECKHE COCTNHEHMS.

CrpyKkTypHasi CHCTEMaTHKa KJ1acca CyiIb(aTos.

[IpaBuna [lonuHra s CTPYKTYp HOHHBIX KPUCTAJLIOB.

OC00EHHOCTH CTPYKTYP C IPEUMYIIIECTBEHHO KOBAJICHTHBIM THIIOM CBSI3H.

Kpucramioxumus cuivkaTos.

Kpucramioxumust 60patos.

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

[IpenBaputensHble 3aMeYaHUS O MOJICKYJSIPHBIX CTpyKTypax. ®opMmbl mMpocTeHmMX MONEKYylT |

KOMILIEKCHBIX HOHOB.
Banentreie yriel. Knaccudukamus MOIeKyJISIpHBIX CTPYKTYP.

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

Kpucramnoxumus (yHKITHOHATBHO 3aMEIIEHHBIX OPraHUYESCKUX COCMHEHUM.

Honnble CTPYKTYpPHI COeAMHEHHUH 3J1eMEHTOB-OpPTaHOTEHOB.

Kpucramioxumus clioXHBIX XUMHYECKUX coequHeHn. CTpOeHNe KPUCTAJUIOTHIPATOB.
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 cuMMeTpud. 3aKpbITble 3JeMEHTHl CHMMETPHM M CHMMeETpUYeCKHe
npeoodpazoBaHHUM.

[JTAH:

[lonsTne o cuMMeTpun. ODIEMEHTHl CHMMETPUH W CHMMETPHYECKHEe MpeoOpa3oBaHMs. JIEMEHTHI
MaTteMaTuyeckor Teopuu rpymm. lluknudeckue rpynnsl. [IpocTeiimye rpynmsl caMOCOBMEIICHUN 3aKphIThIC
oreparyii CHMMETPHH M MX OMKMCaHUE C MOMOIIBI MAaTPHUI] IPEeoOpa3oBaHMs KOOPAUHAT DIEMEHTHI CHMMETPHUU
KaK IMKIAYeCKHe Tpynmnbl. B3amMopelcTBhe omepandii W JJIEMEHTOB CHMMETpHH. Tabimuia yMHOKEHHS —
B3aMIMOCBSI3b MEX/IY OINEPalrsIMi CHMMETPHH B TPYTIIIE.

Tema 2. ToueuHble rpyNnbl CHMMETPHH M HX MEKIYHAPOAHAS CUMBOJIUKA, U cuMBoJIMKa [lendumca

[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 Bhiciel kareropuii. [TlonsTre o mpocToii 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 ONEPALUK CHMMETPHUH, IEMEHTHl CUMMETPHUH U UX B3auMozeWcTeue. TpaHcsanuu J(ByMepHbIe U
TpexMepHble Trpynmnbl TpaHcusuuid. Pemerkn bpase. IlpoctpancTBeHHbIE Tpymmbel. KpaTHOCTP M CHMMETpHs
9KBHUBAJICHTHBIX MO3UIMHA. IHIEKCHI y3710B, psIIOB, CETOK.

Pemerka u ctpykrypa. Uncio GopMyabHBIX eIMHHIL B siueiike. PeHTrenorpadudeckas mioTHOCTb.

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

[JIAH:
Hudpaxaus peHTreHoBckux dydeid. Ycnosus Jlays. YpasHenue Bynbda-bparra. Metoab! peHtrenorpaduu: METox
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).
YCI0BHOCTD KPUCTATUIOXUMUYECKUX PATUYCOB.
XuMuyecKas CBsi3b B KpUCTaJlIaX: KOBaJIEHTHAsl, MOHHAs, MeTaJinueckasi. Ban-ngep-BaanbcoBo B3anmMoieiicTBUE.
MexaToMHOE pacCTOSTHUE ¥ KPAaTHOCTH CBsI3U. CHCTEMaTHKa KPUCTAUIMYECKAX CTPYKTYP IO THUITY CBS3H. I'oMO- 1
FeTEPOACCMUUECKUE CTPYKTYPHI..

OHeprusi KpUCTANINYECKON PEIIETKU. DHEPTUs HOHHBIX, KOBAJICHTHBIX, METANIMYECKUX KPUCTAIITUYECKUX
CTPYKTYp. DHEPTHUS PEIICTKH C MEKXMOJICKYISIPHBIMH CBSI3IMHU.

IInotHocTh ymakoBku. Teopus minoTHeHmwMxX ymnakoBok. KyOwdeckas W TeKcaroHaidbHblE KIaJKH. TwHIl
MyCTOT B IUIOTHEUIINX 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 MHOTOIPaHHUKOB. CTPYKTYpHBIE THUIBI M H30CTPYKTYPHOCTh. (OCHOBHBIC, IICTIOYHBIE,
CJIOUCTBIE, KapKacHbIC, KOOPAMWHAIMOHHBIC CTPYKTyphl. Mopdotponus Mopdorponusie psabl. M30- wu
rerepoBalieHTHBIN m3oMophm3M. Mzommmopdmsm. CTpyKTypbl BBIYHTAaHWS W BHeapeHud. Kiaccupuxarmms
MOMMMOP(HBIX MPEeBpaICHHH.

Tema 8. KpucTaajoxuMusi NPOCTHIX BelleCTB U OUHAPHBIX COeTMHEHHIA.

[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 CTpyKTypslI 1o rpymnmnam [leproandeckoit TaGuIb.

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

Tema 9. KpucranjioxuMus TPOHBIX COeAUHEHUI, CHIIMKATOB, OPraHU4YeCKUX COeJUHEeHHI.

[UIAH:

CtpykTypHbIi THN nepoBckuTa. (CErHETO’JIEKTPUUYECKUE CBOMCTBA BEILIECTB C MCKAXEHHOM CTPYKTYpOil.
CrpykTypHblii Tun mmnuHend. HopmambHas u oOpamienHas mmuHenb. Ctpyktypa tuma KoNiFs. OcHoBHbIE
MIPE/ICTaBIECHUS O KPUCTAJUIOXUMHUHU CUIIMKATOB. [IpencTaBnenne o KpUCTAJUIOXUMUU OPraHUYECKUX COSMHEHUI.
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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 2IIEKTPOHHOM CTPOCHHH BEIIECTB M €T0 BIUSHUU Ha (PU3UKO-XUMUIECCKIE CBOHCTBA

M3y4arollas 3aKOHbI 00pa30BaHUs KPUCTAINTMYECKUX BELIECTB U UX aTOMHYIO CTPYKTYPY

M3y4alolias 3aKOHbI Teje00pa3oBaHNi BEIIECTB

Kpucramiorpaguto 1enaT Ha CIeay0Iue pa3ielsl
CTEPEOPETYIIIPHYIO KPUCTAIUIOTPApHIO
reOMETPUYECKYI0 KPHCTAIIIOrpaduio
XMMHYECKYIO KPUCTAIIIOTpadHIo

bu3nIecKyro KpucTauiorpapuio

[lepeuncnure OCHOBHBIE 3a/1a4l KPUCTATUIOXUMUU

OIIPEAEIICHUE CTEPEOPETYIAPHOCTH MOJIEKYJI BELLIECTB

oIpeziesIeHUE, OMCAaHUE U CUCTEMATU3alMsI KPUCTAIINYECKUX CTPYKTYP
MHTEPIIPETALMS] KPUCTAIUINYECKUX 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
M3Yy4alolias CTPYKTYPbI TOJIBKO JKUIKUX KPUCTAJIOB

M3y4arolas CTPyKTYpbl TOJIBKO KUIKOCTEN U paCTBOPOB

Mopeins nieanbHON KPUCTALIINYECKON CTPYKTYPBI

03HAYaeT, YTO BEIIECTBO COCTOUT U3 PA3IINYHBIX JJIEMEHTAPHBIX S4EEK

MOAPa3yMEBAET NEPUOJUIHOCTD CTPYKTYPHI B TPEX U3MEPEHUSX, YTO COOTBETCTBYET MOHATHUIO PEIIETKU
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 OJIMHAKOBBIX 3JIEMEHTAPHBIX SUYEEK, OAMHAKOBO
OPUEHTUPOBAHHBIX

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

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

MTOAPa3yMeBAET NEPUOJUIHOCTD CTPYKTYPBI B TPEX NU3MEPEHMSX, YTO COOTBETCTBYET MOHATHIO 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 KpHUCTAJIJIM3allun
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
ra3oo00pa3Hoe BEIECTBO

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 TEJE 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, HCPABHOOTCTAIOIIUC HAIMPABJICHUA - SABJIAOTCA aHU30TPOITHBIMU

. 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 KPUCTAJLIIOB

B YAJIMHEHHOCTHU WX IUIACTUYHOCTH KPUCTAIIIOB

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

CUMMETPUYHBIMHU
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 IIECTU TPAHEH C TOMOLIBIO DIIEMEHTOB CHMMETPUHU
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 YBEJIMYEHMSI YUCIIA UX OCEN

B MTOPAJIKE YBEJIIMYESHUS YMCIa UX MIIOCKOCTEN

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

oOmast mpoctast popma

yacTHas rnpoctas popma

WHIUBUAYalIbHAS MpocTas 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 CHHTOHUY - 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
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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 - JTUDP
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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 KpHUCTAJJIOB HU3IIEH KaTCropnuu OTHOCATCH

S
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JABC

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

MTUHAKOU]

DI

poMOundeckas nmupamuaa
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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, KOTOPBHIM 0003HAYAIOT OTJENBHBIN, 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

IIepnonnueckuit 3aK0H

Urto Takoe KpUCTAUTNIECKUI 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 ()OpMa KPUCTAIIIOB SIBIISICTCS UX €CTECTBEHHOU (hopMoi

BJIMSIHUE OKa3bIBAKOT MECTHBIE IIEPENAbI TEMIIEPATYPBI

BC€ BBILIECIIEPEUYHUCICHHBIE BAPUAHTHI

OCHOBHBIE CBOMCTBA KPUCTAIJIOB
AHU30TPOMHS

OJIHOPOJHOCTh

CUMMETpHS

HEOJIHOPOAHOCTh

Bakneimmii 3aKkoH reoMeTpUUYeCcKoil Kpucramiorpapuu
3aKOH ITOCTOSIHCTBA ABYXTPaHHBIX YIJIOB B KPUCTAJLIAX
CBs3aH ¢ paboTtamu ¢paHiry3ckoro yueHoro Pome ne JI'Mns
cBsi3aH ¢ paboramu ['.b.bokus

cBs3aH ¢ paboramu JlomonocoBa M.B.

JI1st U3roTOBIIEHUS ONTUYECKUX MPU3M U JIMH3, ponyckaromux Y @- u UK- 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 MekaTOMHBIX pacCTOSIHUM B KpucTasie?
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

VYkaxkure 0003HaYEHHE TIOCKOCTH CHMMETPHH
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 OBOPOTHOM OCH CUMMETPHH, JIeXKAIIeH MapaiieIbHO 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)

[poekimu 32 BUIOB CHMMETPHHU: YKOKUTE 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 ApuYeckuii 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 ¥ NEPIECHIUKYIIIPHAS €l INIOCKOCTD, 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 UMCHOTCA
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

MMeEeTCs 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 TOBOPOTHBIE OCH B KyOe, popmyiia cummeTrpuu 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 TIOBOPOTHBIX Ocel 3-Tr0 mopsiaka 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 PA3JIMUHBIX HAIIPABICHUIX

OJIMHAKOBA B PA3JIMYHBIX HANPABICHUIX

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

MuHUMaNbHBIN YToJ IOBOPOTAa, IPU KOTOPOM MPOUCXOAUT COBMEIIeHUE (GUTYPHI, HAa3bIBACTCA
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 MOpsiaKa
OCBI0 CUMMETPHUU 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
OCBIO0 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 quBepTHqHOﬁ I/IHBepCI/IOHHOﬁ OCHU 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

46



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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HE UMeeTcs
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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
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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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R
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)

KomnbroTepHslil ki1acc, AocTyn K cetd MHTepHeT (BO BpeMsi caMOCTOSTEIbHOM paboThl), OPITEXHUKA,
asieKTpoHHast 0a3a maHHbIX Oubmmorekun COI'Y, JIeKIMOHHBIE ayIWTOPHH, KaOMHET, OCHAIECHHBII
MHTEPAKTUBHON JOCKOH, IPOEKTOPOM.

a) OcHoBHAas JMTEpaTypa:

1. Bokwuii, I'.b. Kpucramnoxumus / I'.b. bokuii. — 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

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

3. Bacamaes, FO.M. Kpucrammodpusuka u xkpucramwtoxumus / FHO.M. bacanaeB; MuHHCTEPCTBO
obpazoBanust W Hayku Poccwuiickoii ®enepaunun, DenepasbHOe TrocynapcTBEHHOE OOHKETHOE
o0pa3oBaTeNbHOE YYpEXKIEHHE BBICHIETO NpodeccHoHaIbHOro obOpa3zoBanus «KemepoBckmii
rocygapcTBeHHbI yHuUBepcurer». — KemepoBo: KemepoBckuil rocyaapCTBEHHBIM YHUBEPCUTET,
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. Kpucramiorpadus: ydebHoe snextponHoe wmimanue / J[.M. Mopaacos, B.B.
CrpokoBa, U.B. XKepHosckuii; MunucrepctBo obpa3oBanus u Hayku Poccuiickoit Denepauuu,
TamOoBckuil rocynapcTBEHHBbIM TeXHUYecKuil yHuBepcurer. — Tam6os: ®I'BOY BIIO "TI'TVY",

2018. - 81 ¢ 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: JIeKTPOHHBIH.

5. Hogocenos, K.JI. OcHoBbl reomerpuyeckoit kpuctamutorpagpuu / K.JI. HoBocenos; MunucrepcTBo
obOpazoBanust  Poccuiickoit ~ ®epepanun, DenepanpbHOoe  rOCyJapCTBEHHOE  aBTOHOMHOE
oOpa3oBaTeNnpHOE YUpEeXKJIEHHE BBICIIETO oOOpa3oBaHus «HalmoHanbHBIA UCCIIEIOBATETBCKUN
ToMmckuil Tocy1apcTBEHHbIM YHUBEpCUTET». — ToMck: M3narenbcTBO TOMCKOro moaMTEXHUYECKOTO
yHuBepcutera, 2015. — 73 c. : wn., Tabn., cxem. — Pexxum goctryna: mo moammcke. — URL:
http://biblioclub.ru/index.php?page=book&id=442772. — bubnuorp. B KH. — TEKCT: AIEKTPOHHBIN.

0) 10MOJIHUTEIbHAS JIUTEpaTypa:

6. baraes, .A. Kpucramnorpagus: o0o3HaueHre U BbIBOJ KiaccoB cumMmerpun / U.A. baraes, A.A.
baraeB; MuHnuctepctBo oOpa3oBanust u Hayku Poccuiickoit ®enepanun, HoBocuOupckuii
roCy/lapCTBeHHBIN TeXHHUeCKui yHuBepcuTeT. — HoBocubupck : 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: 21eKTPOHHBIH.

7. boiiko, C.B. Kpucramiorpadpus u munepanorus. OcxHoBnsle 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 moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=435663. — bubmuorp.: ¢. 190-
194. — ISBN 978-5-7638-3223-5. — TekcT: 2IeKTPOHHBIN.
8. ®pank-Kamenenkas, O.B. Kpucrammopusuka: [16+] / O.B. Opank-Kamenenkas; CaHKT-

[TerepOyprckuii  rocymapcTBeHHbI 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, MuHepasoruss 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: 3JIeKTPOHHBIN.

10. N30panHbIe IM1aBbl KPUCTATIOXUMUU U METOJbI U3yYEHUSI HAHOCTPYKTYPHUPOBAHHBIX MaTepUAOB /
T.3. JIeiruna, P.E. ®omuna, A.M. I'yGaiinynnuna, C.B. BononbsHoBa; MuHHCTEPCTBO 00pa3oBaHus
u Hayku Poccun, denepanpHoe rocygapcTBeHHOE OIOPKETHOE 00pa3oBaTelbHOE YUpEKICHUE
BhICIIEro oOpaszoBanus «Ka3aHCKUIl HaIMOHANBHBIA HCCIENOBATENLCKUM  TEXHOJOTHYECKHIA
yauBepcureT». — Kazanp: M3mareasctBo KHUTY, 2018. — 168 c.: wi. — Pexxum pocryna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=501173. — buGmuuorp.: c¢. 162-163.
— ISBN 978-5-7882-2411-4. — TekcCT: 3IEKTPOHHBIN.

11. CoBpeMeHHBIE METONBI CTPYKTypHOTO ananm3a BemectB / M.®D. Kympusaos, A.I'. Pynckas, H.b.

Kodanosa u ap.; @enepanbHoe areHTCTBO 110 oOpazoBanuio Poccuiickoit @enepanun, GeaepanpHoe
rOCyJapCTBEHHOE 00pa30BaTEIbHOE YUYPEXKJIEHUE BBICIIET0 MPO(pECCHOHAIBHOIO 00pa30BaHUs
"FOxub1it penepanvubiii yHuBepcuteT". — PoctoB-Ha-Jlony: M3natensctBo FOxHOTO (henepaapHOTO
yHuBepcureta, 2009. — 288 c. — Pexum jocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241003. — bubmnuorp. B ku. — ISBN 978-5-9275-0653-
8. — TekcT: IeKTPOHHBIN.

12. Monwuna, JI.H. Pentrenorpadus. KauectBennsrii peatrenoda3oBsiii ananms: [16+] / J.LH. Monuna;

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

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

B) NporpamMMHoe odecnieyenue u UnTepHeT-pecypcsl
ObecnieyeH JOCTym K COBPEMEHHBIM TPO(ecCHOHANBbHBIM 0a3aM JIaHHBIX, HWH(POPMAIIMOHHBIM
CIPaBOYHBIM U ITOMCKOBBIM cucteMam (6ubanorexa COI'Y):
e OneKkTpoHHas 6ubnuoTteka guccepraumn u asropedeparo PI'b (36 PI'b)
TpebyeTtca peructpaums B bubnmoteke COIy
o J3BbC «YHuBepcutetckaa ouobnuoteka ONLINE»
TpebyeTca pernctpauma B 6ubnmnoteke COINY
¢ 3BC «Hay4yHas anekTpoHHas 6ubnuoTeka elLibrary.ru»
CamocTosiTenbHas peructpauust Ha canTe
o J3BbC «KoHcynbTaHT cTyaeHTay CTyneHYeckasa 3N1eKTPOHHAsA 6ubnuoTeka N0 MegULIMHCKOMY U
chapmaLeBTMYECKOMY 06pa3oBaHUI0, a TaKkke N0 eCTECTBEHHbLIM U TOYHbLIM Haykam B LIEJIOM
TpebyeTtca peructpaumsi B bubnmoteke COIy
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http://www.studentlibrary.ru/
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o 3JBC «lOpant» — obpasoBaTenbHasa cpeda, BKIOYaKLWasa BUPTYalbHbIW YMTANbHbIW 3an
y4eOHUKOB U y4ebHbIX NOCOOUIA OT aBTOPOB U3 BeAyLiuX By3oB Poccuu No BceM HanpaBlneHUsaAM U
cneumanbLHOCTAM
TpebyeTca pernctpauns B 6ubnmnoteke COIY

e Springer Customer Service Center GmbH (6a3a gaHHbIX, cogepKallune 3NeKTPOHHbIE N34aHus
nsgatenbctsa Springer Nature 3a nepuog 2011 — 2017 rr. (NONHOTEKCTOBAs KONSEKUMUSA B KONMYeCTBe
46 332 KHUr)

CaiiT nuctannonnoro odyyenuss COI'Y http://dist-edu.nosu.ru/

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

1. VwuyeGHble MaTepHaisl Ha caiite kadeapsl kprctamwtorpadhuu CII6IY: 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 IPOBEECHHUS 3AHATHI JIEKIHOHHOI0 THIIA, CEMHUHAPCKOI'0 THIIA, IPYNNOBBIX U HHAHBU/IYAJbHbIX KOHCYJIbTALM, TEKYLIET0
KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAIIHM, a TAK/Ke CAMOCTOSATEILHON PadoThI 00yIaIONINXCS: IIPETIOaBATEILCKHI CTOJ, CTYII, CTOJIBI M CTYJIBS JUIS
oOydarommxcs, Kadenpa, KiaccHas 10cKa.

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

IMporpammuoe o6ecrieuenune Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free; neMoHcTpalioHHbIe U y4eOHO-HATTISAHBIC TOCOOUS! (BUACOMPE3CHTALINS).

Poccuiickas ®enepanus, 362025,
PecryOnmka

CesepHas Ocerust —Ananusi,
ropon Bragukaskas,

ymuna Baryruna, nom 44-46,
yueOHsIit Kopmyc Ne 7, aya. Ne 414

Y4eGHble ayAMTOPUH 1JIs1 IPOBEAECHHUS 3aHATHIA JIEKIHOHHOI0 THIA: IPETIOABATEIBCKUH CTOJI, CTYJ, CTOJBI ¥ CTYJIbSI A7 00y4aromuxcs, KIaccHas JOcKa,
kademapa.

VHTepakTUBHOE MYyJIbTUMEANITHOE 000pYIOBaHHE C IIPOTPAMMHBIM 00OecIiedeHIeM, BEIXOZOM B CeTh MIHTepHET U JOCTYIIOM B JIEKTPOHHYIO 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 komrurekre (Monntop (AOC 23,6 12476Vwm<Black>)//Cucrensrit 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 npuntep 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-HATTISAHBIC TIOCOOUS (BUICOPE3CHTAIINS).

Poccuiickas ®enepanus, 362025,
PecnyOnmxa

CesepHas Ocerust —Ananusi,
ropoj BrnagukaBkas,

ynuna BatyTuHa,

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

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

MIPEroIaBaTeIbCKUH CTOM, CTYJ, CTOJBI M CTYJIbS I 00y4Jaromuxcs, kadeapa, KiaccHas 10cKa.

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

Iporpammuoe obecrieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; 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,
Pecny6nmka CeBepHast Ocerust —
Ananusi,

ropon Brnaaukaskas,

ynuia Barytuna, nom 44-46,
yaebOHsIit 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 OGGCHequI/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; Koucynesrant mitoc; I'apaur; 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,
Pecnybmmka CeBepHas OceTust —
Ananus,

ropon Brangukaskas,

ymuna Lleperenn/BatyTtina, nom
16/19, yueOHblii kopmyc Ne 6
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11. JIucTt 00HOBIeHHSI/aKTyaJIN3AIUT

[Iporpamma akTyalM3upoBaHa B CBsA3M C TNPHKa30oM MUHUCTEPCTBA HAYKHM U  BBICIIETO
obpazoBanus Poccuiickoit @enepannu ot 26 Hos16pst 2020 1. Ne 1456 (3apeructpupoBad MUHHCTEPCTBOM
roctuiu Poccuniickoit @eaepanuu 27 mas 2021 1., Ne 63650) «O BHeceHUH U3MEHEHUH B (penepanbHbIe
roCy/IapCTBEHHBIE 00Pa30BATEIbHBIC CTAHAAPTHI BBICIIETO 00pa30BaHU».

1. 3aMEHUTD CTPOKY B II. 3.2

beszonacHocTts
JKU3ZHEAEATETHOCTH

YK-8. CnocobeH co3naBaTh U MOJACPKUBATh B MOBCEIHEBHOW JKHU3HU U B
npodecCHOHALHOM IeATeThHOCTH OE30MACHBIC YCIOBHS JKU3HEACATETHHOCTH
JUISL COXpaHEHUsI MPUPOTHON Cpenbl, 00eCreYeHus: YCTOWYHUBOTO Pa3BUTHUS
oO1ecTsa, B TOM 4YHCJE MPU YIpPO3€ M BO3HUKHOBEHHH YPE3BbIYAMHBIX
CUTYaIuil ¥ BOGHHBIX KOH(IMKTOB

2. 3aMEHUTD CTPOKY B II. 3.3

dusznko-
MaTeMaTH4eCKas 1
KOMITbIOTEpHAS
IPaMOTHOCTH TIpU
peleHH 3a1a4
npodeccnoHaTBEHOM
JeSITEeIIbHOCTH

OIIK-4 CnocobeH mnaHUpOBaTh pPaOOTHl XMMHUYECKOW HANpaBICHHOCTH,
oOpa0aTeiBaTh W  HMHTEPHPETUPOBATH  IOJYyYEHHBIE  pPE3YyNbTAaThl  C
WCIIO0JIb30BAHUEM TEOPETUUYECKUX 3HAHUHM U MPAKTHUECKUX HABBIKOB PELICHUS
MaTeMaTHYECKUX U (U3NIECKUX 3a/1a4

OIIK-5 CoocobeH moHMMaTh  MPUHIUINBL  pabOThl  COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJOTHMH WM HCIOJB30BAaTh WX JUIS PEIICHUs 3a7ad
npoeccroHabHOI 1eATENbHOCTH

BHeceHHbIE M3MEHEHHSI pacCMOTPEHBI M YTBEpPXKIEHBI Ha 3aceJaHud Kadeapbl OpraHuYecKOi
xumun oT «03» nrons 2021 r., nporokon Ne 9.

OnoOpeHbl Ha 3aceaHUU COBeTa (PaKyIbTeTa XUMUHU, OMOJIOTHH U OMOTEXHOJIOTHUHU OT «24» HUIOHS
2021 r., mpotokoxn Ne 11/20-21.
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