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y4e0HO-METOIMYECKOTO OT/AEIIA

HavanbHuk ynpasiieHus N.B. I'puropenko
o0pa3oBaTeIbHOM 1eITeTbHOCTH



1. OFBEM JUCHUIIJINHbI
Bceero: 3 3auetHbIx equHuIbl TpymoeMkocTH (108 akageMHUeCKUX 4acoB)

QOunas popma o0yueHust

Bun yaeOHo# paboThI Ha Bcio muc- Cemectp
1002000107050 7

AyauTopHble 3aHATHS (KOHTAKTHAsi padoTa ¢ mpenoaaBare-
JieM), BCEro 4acoB 48 48
B TOM 4HcCJIe:
Jlexuun 12 12
JlaGopaTopHbie pabOThI 36 36
CamocrosiTesibHAasi paboTa, BCero 4acoB 60 60
B TOM 4HcCJIe:
IToaroToBKa K 3K3aMeHY 27 27
Jpyrue Buapl caMOCTOSTENIBHON pabOThI 33 33
(caMocCTOsATENHHOE U3YUYEHHE TeM (Pa3esioB) TUCIUTUIMHBI)
By npoMe:KyTO4HOI aTTecTalMu JK3aMeH JK3aMeH
OO01mas Tpy10eMKOCTb JHCIUILIHHBI U TPY0€MKOCTb I10 ce- 108 108
MecTpaM, 4YacoB




2. MECTO JUCIIMIIJIMHBI
B CTPYKTYPE OFPA30OBATEJBHOM ITPOT'PAMMBI

Hucuunnuna «Kpucramioxumus» OTHOCUTCS K 00s3aTenbHON yacTu OJ0Ka AMCHUUILIMH
bl. ductuniuna npoBoauTcs B 7 ceMecTpe.

N3ydyenue nucuuruinHbl 6a3upyercss Ha pe3ylibTaTax oOyueHus, chOpMUPOBAHHBIX MPH
W3YYEHUHU CIIEYIOIINX AUCLUILINH:

- Maremaruka,;

- ®u3ukKa;

- Uadopmarunka;

- Heopranuueckast xumus;

- Ousnueckas XUMHs;

- AHaMTHYECKas XUMUS,

- Opranuyeckasi XMMHS;

- du3nyecKre MeTOIbl UCCIIEIOBAHUS.

TpeboBaHust K BXOAHBIM 3HAHUSM, YMEHUSM, HABBIKAM U KOMIIETCHIIUSIM:

- BJIaJICHHE HAaBbIKaMU pPa3rOBOPHO-OBITOBOM peuH;

- TIOHMMaHue YCTHOM (MOHOJIOTMYECKOW M JMaJOTHYeCKOi) peuu Ha OBITOBBIE U 0OIIEe-
KYJIBTYPHBIE TEMBI;

- BJIaJieHue HauboJjee ynoTpeOUTEeNbHOM TpaMMaTUKON U OCHOBHBIMU IPAMMAaTHYECKUMU
SIBIICHUSIMHU, XapaKTEPHBIMH 11 YCTHOW M MMCbMEHHOHN pedr TOBCEAHEBHOTO OOIICHUS;

- 3HaHue 0a30BOM JIGKCUKU, IPECTABISIONICH CTUIIh MOBCEIHEBHOTO U OOIIEKYIbTYPHO-
0 OOIICHHS;

- OCBOCHHE CJIEAYIOUIMX KOMIIETEHIMI Ha ypoBHE He Hike moporoBoro: YK-1 (Cmoco-
O€H OCYyILECTBIATh KPUTUUECKUM aHaIM3 MPOOJEMHBIX CUTYalluii Ha OCHOBE CHUCTEMHOIO IOJ-
xoJa, BbipabaThiBaTh crpateruto aeiictsuii), OIIK-1 (Cnocoben aHanu3upoBaTh, HHTEPIPETH-
poBath U 0600IIATh Pe3yIbTaThl IKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX pabOT XUMU-
yeckoii HampasieHHocTH), OIIK-3 (CnocoOeH NmpUMEHSTh pPacuyeTHO-TEOPETUYECKUE METObI
JUISL U3YYEHUsI CBOMCTB BEILLECTB M IPOLIECCOB C UX Y4aCTUEM, UCIIOJIb3YS COBPEMEHHOE IpO-
rpaMMHOe obecnieueHre U 0a3bl JaHHBIX MpodeccuoHanbHoro Ha3Hadenus), OIIK-4 (Cnocoben
IUTAHUPOBATh PA0OTHI XMMHUYECKOH HaANpaBICHHOCTH, 00padaThIBaTh W MHTEPIPETHPOBATH IO-
Jy4YEeHHBIE PE3yJIbTaThl C MCIIOJb30BAaHHUEM TEOPETUUYECKUX 3HAHUN U NMPAKTHMUECKUX HaBBIKOB
pelieHus MatemaTHueckux M gusndeckux 3anau), OIIK-5 (Cnocoben ucnonab3oBaTh HHPOpMa-
IIMOHHBIE 0a3bl JAHHBIX U aJaTHPOBATh CYLIECTBYIOIINE MPOrPaMMHBIE MPOIYKTHI JUIs pellie-
HUS 337a4 NpoecCUOHATbHON AESITENbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMN MH(POPMAIMOH-
HOI 6€30MacHOCTH).

3. INIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

]_IeJ'ILIO HU3YUCHUSA OUCHUIIIINHBI ((KpI/ICTaJ'IJIOXI/IMI/IH» ABJIACTCA U3YUCHUC (bYHI[aMCHTaJ'IB—
HBIX HOH?ITHfI, HpGI[CTaBJIeHI/IfI n (i)I/ISI/IKO-XI/IMI/ILIGCKI/IX MOI[CJ'ICfI, HCIOJIB3YEMBIX IPU OIMMHUCAHUU
CTPYKTYPBI XUMHUYCCKUX COGI[I/IHGHI/II\/’I B KpUCTAINIMYECKOM COCTOSAHUU

3allaanI/I HU3YUYCHUS TUCHUIIIINHBI ABJIAKOTCA:

e ysCHEHHE CyTH (yHIaMEHTAIbHbBIX TOHATUN U MPEACTaBIEHUN KPUCTAIUIOXUMUM;

® DPACKPBITHE POJIb CHMMETPUHU U TPEXMEPHON NEPUOJUIHOCTH ITPU ONIMCAHUM CTPYKTYPBI
KPUCTAJUIMYECKUX BEILIECTB;

® pPAacCMOTPEHUE OCHOBHBIX METOJOB OIIPENEICHUs U KOJIUYECTBEHHOTO OIIMCAHUS CTPYK-
TYpbI KPUCTAJUIOB;

® pPACCMOTPEHWE OCHOBHBIE TUIIBI KPUCTAIUNINYECKHUX CTPYKTYP.



Kommerenmum, popMupyeMbie B pe3yibTaTe OCBOCHUS JUCIIUILTAHBL:

e CnocobeH aHAIM3MPOBATh, MHTEPIPETUPOBATh M 0000IIATH PE3YNIBTATHI AKCIECPUMCH-
TaJIbHBIX U PACYETHO-TEOPETUICCKUX PabOT XuMuueckoi HanpasienHoctu (OITK-1);

e CnocobeH NpPOBOAWTH XUMHUYECKUH HSKCHEPUMEHT C HCIOJIb30BaHUEM COBPEMEHHOTO
obopyaoBaHus, co0r0Aast HOPMBI TeXHUKH Oe3omacHocTH (OITK-2);

e CnocobeH MPUMEHSTh PACUYETHO-TECOPETUUYECKHE METOABI JJISi M3yYeHHs] CBOWCTB Be-
IIECTB M TPOIIECCOB C UX YYaCTHEM, UCIONB3ysl COBPEMEHHOE MPOrpaMMHOe odecrede-
HHE ¥ 0a3bl JaHHBIX podeccuoHanbHoro HazHauenus (OITK-3);

e Cnoco0eH MIaHuPOBaTh PA0OTHI XUMHUECKOW HAIIPABICHHOCTH, 00padaThiBaTh U UHTEP-
NPETUPOBATh MOJYYCHHBIE PE3YyJIbTAaThl C MCIOJIb30BAaHHEM TEOPETHUECKUX 3HAHUH WU
NPAKTHYSCKUX HABBIKOB PEIICHUS MaTeMaTHYCCKUX U pu3uyeckux 3a1ay (OITK-4);

e CnocobeH HCIoNb30BaTh MHPOPMALMOHHBIE 0a3bl JAHHBIX U aJalTHPOBATh CYIIECTBY-
IONIHME TPOTPaMMHBIC TIPOIYKTHI JUIsl PEIICHHsI 33724 MPOPECCUOHATBHOMN NeSTeTbHOCTH
C y4eTOM OCHOBHBIX TpeOoBaHui uHpopmarmonHoi 6e3onacuoctu (OITK-5);

e CnocoOeH TpeACTaBIsATh Pe3yabTaThl MPOPECCHOHAIBLHOW JACATEIBHOCTH B YCTHOH H
NUCHbMEHHOW (hopMe B COOTBETCTBUHM C HOPMaMH M INPaBHJIAMH, IPUHATHIMU B mpodec-
cuoHaabHOM coobriectse (OITK-6).

B pesynbrate u3yuenust aucuurinHbl «Kpucramnoxumus o0ydaronuiics J10KeH:

- 3HaTh (QyHIAMEHTAIBHBIC TOHSATHS, TCPMHUHOJIOTHIO M CHMBOJHUKY KPHUCTALIOXHUMUU
(s OITK-4);

- 3HaTh CHCTEMATHKy KPUCTAIUTMYECKUX CTPYKTYp BaKHEHIIMX KIACCOB MPOCTHIX M
CITOYKHBIX HEOPTaHUUYECKUX M OpraHudeckux coeaunenuit (s OIMK-4);

- 3HaTh TEOPHUIO CTPOCHUS KPUCTAIOB U YACTUYHO YIOPSTOYECHHBIX KOHACHCUPOBAHHBIX
da3 u cxemy KiacCU(pUKAUUU KPUCTAJUIMYECKUX CTPYKTYp B OCHOBHBIX KIJIACCaX XMUMHUYECKHUX
coenuuenut (s OITK-4);

- 3HaTh CyTh OCHOBHBIX METOJIOB KpHcTautoxumuueckoro ananmusa (aias OIIK-1, OIIK-2,
OIIK-3);

- YMeTh UCIONIb30BaTh JaHHBIE IO AaTOMHOMY CTPOEHHIO KPUCTAJIOB JUIsl U3y4eHUs (Hu-
3UYECKUX U XMMUYECKUX CBOMCTB KPUCTALITUYECKUX BEIIECTB M MOSICHUTH (PU3NUYECKUE OCHOBBI
takoBoii cBs3u (s OINK-1, OITK-5);

- YMeTh OCO3HAaHHO HCIOJIb30BAaTh CTPYKTYPHBIE JAHHBIE B XMMHUYECKOM HCCIICIOBAHUHI
(s OTIK-1);

- Bnagers MeToamMu onmcanus kKpuctaummdeckux crpykryp (mms OIIK-2, OINK-3, OIIK-
5, OIIK-6);

- Bnanets HaBbikamMu paOOTHI B MPUKIIATHBIX MIpOorpaMMax i BU3yaJIbHOTO MOJEIUPO-
BaHMS KpHUCTAJUTMYECKUX cTpyKTyp (s OITK-3).

WuaukaTtopel M JAECKPUIITOPHI YacTH COOTBETCTBYIOIIEH KOMIIETEHIMH, (opmupye-
MO B IIpoLecce H3y4YeHHUs IUCHUIUIMHBI «Kpuctannoxumus», OLIEHMBAIOTCS IPU IOMO-
I OLEHOYHBIX CPEICTB.



[Mnanupyemblie pe3yabTaThl 00ydeHUs MO JUCHHUILTHHE «KpUCTAIIOXUMUSY), WHINKATOPHI
noctkenus kommnerenuuii OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-5, OIIK-6,
IepeUeHb OIICHOYHBIX CPEJICTB

No | Kon mnnuka- | HaumenoBanue un- | Kon mnanupy- | I[lnanupyemsie | HaumeHoBanue
1/ TOpa J0CTU- JAuKaTropa JOCTHU- C€MOT'O PC3YyJib- | PC3YJIbTAThLL 06y- OLCHOYHBIX
II JKECHHUS KOM- JKCHHUS KOMIICTCH- TaTa O6yLICHI/I$I YCHU CpCacTB
HEeTECHIINU AU
1. NI-1omnk1 3uath: cyth OocHOBHBIX | 3 (MIA-lonk.1) 3HaeT: MeToabl onu- | Bompocsl TSt
METOJIOB KPUCTAJUIOXU- CaHMs KPHUCTAJUIMYE- | MOJArOTOBKU u
MHYECKOTO aHaJIn3a CKUX CTPYKTYP 3alIUTBl  PE3YJlb-
TaToOB JlabopaTop-
HBIX paboT
2. NI-20mk-1 Ymetb: hopmyaupo- Y (UO-20mk-1) YmMmeer: cucrematu- | Bompocsl TSt
BAaTh 3aKJIIOUCHHS U 3MpPOBATh M aHANHU- | 3aIUTHl  PE3yJib-
BBIBO/IBI TI0 pE3yJIbTa- 3MpOBATh pPE3yJbTa- | TaTOB Jlaboparop-
TaM aHaJIN3a JINTepa- TBI XMMUYECKHUX | HBIX paboT, BO-
TYPHBIX JaHHBIX, aHA- JKCIICPUMCHTOB, Opocel I py-
JIM3UPYET PE3yJIbTaThl HaOIONEHNH, u3Me- | OeKHBIX KOHTPO-
pacyeToB CBOMCTB Be- peHuil, a TaKxe pe- | Jeu
LIECTB U MaTePHAIOB 3yIBTAaThl PAcUETOB
CBOWCTB BEIICCTB
3. NI-30mk.1 Bnaners: npuémamu | B (M-3omk.1) Bnanmeer: mpuémamu | Bompocst IS
HHTEPIIPETALUH pe- aHanu3a M 0000Ile- | 3alUThl  Pe3yiib-
3yIbTaTOB  COOCTBEH- HUS pe3y/bTaToB | TAaTOB Jlaboparop-
HBIX JKCIEPHUMEHTOB H COOCTBEHHBIX  9KC- | HBIX pPaboT, BO-
pacueTHO-rpaduIeCKUX NEPUMEHTOB W pac- | MPOCkl  UIA  py-
pabot YeTHO-rpaMueckuX | OCKHBIX KOHTpPO-
pabot nei
4, N-1lomnk-2 3uath: HOpMBI TeXHUKH | 3 (U-1lomnk.2) 3HaeT: mpaBuia pa- | Bompocsl TS
0e30macHOCTH TIpPU pa- 00THl ¢ XHMHYECKH- | OMycka K Jabo-
00Te C BeLICCTBAMHU H MH O0BEKTaMH C | paTOpHBIM pado-
MaTepHaiamMmu COOJIIO/ICHHEM HOPM | Tam
TEXHUKH 0E30IacHO-
CTH
5. N-20mk-2 VYmerp:  ucnonszoBath | Y (MI-20mk.2) Ymeer: cuHTe3UpO- | Bompocst IS
CYIIECTBYIOIHE U pa3- BaTh BEIIECTBA U | 3alIUTBHI  PE3YJib-
pabaTbiBaTh HOBBIC Me- MaTepuaibl pa3Hoil | TatoB Jaboparop-
TOJMKHA TOJNYYEHHUS W MPUPOJBI C KCIOJb- | HBIX PaboOT
XapaKTepU3aIUu Be- 30BaHHEM HUMEIo-
HIECTB M MaTepHajIoB HIUXCSI METOMK
JUI  pelICHUs  3a/1adu
npoQeCcCHOHATBHOM
JeSITeTIbHOCTU
6. NI-30mk-2 Bnaners: HaBbikamMu | B (U/1-3omk.2) Bnaneer: mpuémamu | Bompocsl TSt
UCCJIEIOBaHUsI CBOMCTB paboTel Ha cepuii- | 3aIIUTHl  pe3yiib-
BEIIECTB M MaTepualioB HOM M CICHHAILHOM | TaTOB Jiaboparop-
C HCIIOJIb30BaHHEM CO- HAY4YHOM O00OpYyI0- | HBIX PaboOT
BPEMEHHOI'0 HAYYHOTO BaHUHU
00opyIOBaHUS
7. NO-lomnks 3uath: Mertoasl omuca- | 3 (UA-lonk.3) 3Haer: mnpukianHele | Bompocsl TSt
HUS KPUCTAJUIMYCCKHUX MIPOTPaMMBI UL | AOMyCKa K J1abo-
CTPYKTYP BH3YQJILHOTO MOJ€- | paTOpPHBIM  pado-
JIMPOBAHUS KpHU- | Tam
CTAJUTMIECKHUX
CTPYKTYp
8. NI-20mk-3 YMeTh: npumersath | Y (U-20mk.3) YMeeT: UCHoJIb30- Bompocsr TSt
TEOPETUIECKHE U MOy~ BaTh JTaHHBIC 10 3alUTBl  PE3YJlb-
SMIMPHYCCKUE MOICIIH ATOMHOMY CTpO€- TaToB J1abopaTop-
IpU pEIICHHW 3a]ad HUIO KPUCTAIIOB HBIX paboT




XHUMHAYECKOMH
JIEHHOCTH

Harpas-

JUISL M3y4eHHsT PU3H-
YECKUX M XUMHUUE-
CKHX CBOWCTB KpHU-
CTANIMYECKUX BeE-
IIECTB U TOSICHUTH
(u3nIecKrne OCHOBHI
TaKOBOH CBSI3H

9. NI-30mk-3 Bragets: cranmaptaeiM | B (MI-3opx.3) Bnaneer: HaBeikamu | Bompocsr IS
MPOrpaMMHBEIM 00ecTie- paboTHI B IPUKIAA- | 3aIMUTHl  PE3yJib-
YCHHUEM U CIICIUATTU3U- HBIX MPOrpaMmax TaToOB JlabopaTop-
POBaHHBIMU bazamu JUTS. BU3YaIIbHOTO HBIX paboT, BO-
JAHHBIX TIPU PEIICHUHN MOJICTIAPOBAHUS Opocel UL py-
3amad mpodeccruoHalb- KPUCTAJUTHICCKUX OCKHBIX KOHTPO-
HOU A€ TeIbHOCTH CTPYKTYp nen
10. | UO-1omk.a 3uath: cxemy knaccu- | 3 (UIA-1onk.4) 3HaeT: CHCTeMAaTuKy | 3amaum pyOeKHO-
¢uKay KpHUCTaJIIHYe- KPUCTaJUTHIECKAX 0 KOHTpPOJIA, K-
CKUX CTPYKTYyp B OC- CTPYKTYp BaKHEH- | 3aMEHAlMOHHEIC
HOBHBIX KJIacCaX XHUMH- OMX KJIaccoB IMPO- | 3amadu
YECKUX COCAMHCHUN CTBIX W  CIIOKHBIX
HEOpPTaHMYECKUX U
OpPraHHUYECKUX  CO-
eIMHEHUN
11. | U-20mx.4 Ymets: npoBoauth Bbl- | Y (Ud-20mk.4) YMmeer: uHTepmpe- | 3amaun pyOeKHO-
YUCIICHUSI C u3Mepsie- TUPOBATh pe3ylbTa- | TO KOHTPOJS, OK-
MBIMH BEITHYMHAMH Ha TBI XMMUYECKHUX | 3aMCHAI[OHHBIC
OCHOBE TEOPETHUYECKUX HaOJOIeHU W pac- | 3aJauu
NIPEACTaBICHUM U 3aKO- 4éTOB C UCIOJb30-
HOB KPHCTAJUIOXUMHH BaHHEM 3aKOHOB |
MIpEACTaBICHUI
KPUCTAJUTIOXUMUH
12. | U-30mx.4 Bnangers: pauwmonans- | B (MI-3omk.4) Bnapmeet: 6a3oBbiMu | 3amaunm pyOekHO-
HBIMH TpuéMamMu pe- 3HAHUSMH B O0JACTH | TO KOHTPOJS, 3K-
MICHUS MaTeMaTH4e- MaTeMaTUKd ©u (U- | 3aMECHAIIMOHHEBIE
CKUX ® (PU3UUECKUX 3WKH TIpH IDIAHUPO- | 3a1add
3a7a4 BaHUU paboOT U mpo-
BEJICHUM  Pacu€ToB
XAMHUYECKOU
HaANPaBJIEHHOCTH
13. | U-1lonks 3HaTh: COBPEMEHHBIE 3 (UA-1onk-s) 3HaeT:  coBpemeH- | Bompocsl TS
IT-rexHOMOT MK 15T Hble [T-TeXHOJMOTHH | 3alIUTBI  PE3YJb-
cOopa, aHanM3a U Mpej- st cOopa, aHanm3a | TaToB JabopaTop-
CTaBlIcHUH UH(POpMa- W TIpEACTaBICHUM | HEIX paboTr, Bo-
U XUMHYIECKOTO TIPO- “HpOpMALIN o | mpocel mIs  py-
¢t ¢ cobmroreHueM CTPOCHHU KpHUCTaN- | OCKHBIX KOHTPO-
HOPM H TpeOOBaHMIHA JIOB OCHOBHBIX KJIac- | JieH
WHPOPMAIMOHHOH Oe3- COB XUMHYECKHX
OITACHOCTH COEMHEHU N
14. | U-20mxs5 YMeTh: IpUMEHSTh Y (MO-20mk.5) YMmeer: wucnonbs3o- | Bompocsl TSt
CTaHIapTHBIC U OPHUTH- BaTh MPOrPAMMHBIC | 3alIUTBI  PE3YJb-
HaJIbHBIE MPOTPaMMHbIE MNPOJYKTHI JJIsl OTMH- | TaTOB Jaboparop-
HPOAYKTHI, IPH HEOO- CaHMA U OOBSACHEHMA | HBIX paboT, BoO-
XOAMMOCTHU aalTHPYS CTPOEHHSI KpHCTajl- | MPOCHl UIsL  Py-
HX JUIS PEIICHUS 3a1a9 JIOB TPH H3YYCHUHU | OCIKHBIX KOHTPO-
poeCCHOHATBHOM ¢usnveckux W Xu- | Jer
JeSITeIPHOCTH MHYECKAX CBOHCTB
BEIIECTB
15. | UA-3omks Braznets: coBpemennbl- | B (MI-3opk-5) Brnaneet: coBpemeHn- | Bompocst JUIs
MH BBIYHCIUTEIbHBIMH HBIMH METOJIaMH | 3alIUTHI  PE3YJb-
METOJIaMH ISl 00pa- ONMCaHHWsI W MoOJie- | TaTOB JabopaTop-
OOTKH JaHHBIX XUMUYE- JMPOBAHUS KpU- | HBIX paboT, BO-
CKOTO DKCIIEPUMEHTA, CTALTNYECKHUX npocel Ui py-

MOACINPOBAHUSA

CTPYKTYp Ha OCHOBE

OEKHBIX KOHTPO-




CBOMCTB BelecTB (Ma- obpaboTku  aKcre- | yeit
TEPUAJIOB) U MPOLECCOB pPUMEHTAIBHBIX JaH-
C UX y4acTHEM HBIX
16. | U-1omk-s 3nare: TpeboBanus K | 3 (M-lomks) 3naeT: ctaggapTHyo | OT4éTl MO Jab0-
odopmieHHIO OTYETA O (dbopMy cocTaBineHHS | paTOpHBIM pabo-
BBIMOJIHEHHH  J1abopa- ortu€Ta Ha PYCCKOM | TaM, 3aJa4d py-
TOPHO#M WJIM pacyETHO- SI3BIKE 0EXKHOTO KOH-
rpadudeckoit paboTHI TpOJs, SK3aMeHa-
[MOHHBIE  BOIIPO-
CBI U 337341
17. | UI-20mx.6 VYmers:  mpeactaiath | Y (UA-2onk.6) YmMmeer: coctaBiiaTh | Bompocsl TSt
pe3ynbTatel  paboTHl B TEKCT [OKJIaja, pe- | coadu 3K3aMeHa
BUIIC TE3UCOB JOKJIaja ¢bepara, Te3UCOB C
Ha PYCCKOM W aHTJIHM- HCTIOTB30BaHIEM
CKOM SI3BIKE B COOTBET- XAMHYECKOH UH-
CTBUH C HOPMaMH H ¢dbopmaru u3 pas-
NpaBUJiaMu, T[PHHATHI- JIMYHBIX UCTOYHHKOB
MH B XHMHYECKOM CO-
oOmrecTBe
18. | U-3omk.e Bnangers: npunoxenu- | B (MI-3omk.e) Bnanmeer: mpuémamu | Bompocst TSt
SIMH  JUISL  TIOCTPOCHUS paboThI C KOMITbIO- 3amuThl  J1abopa-
rpaguKoB, AMarpamm, TEPHBIMU IIPOrPaM- TOPHBIX PaboT
BBIIIOJIHCHUA paC‘IéTOB, MaMu JJid Ipea-
CO3MaHMs TMPE3CHTAINN CTaBIICHUSI PE3yJib-
o TeMe paboThI TaTOB YKCIIEPUMEH-
TaJbHOU U TEOPETH-
YECKOU JeATENBHO-
CTH
4. COAEP KAHUE IUCHUIIJINHBbI
4.1. YuyeOHO-TeMaTH4YeCKH I IJIaH
Ounas gopma 00yueHus
Homep Kosun4yecTBo 4yacos
HaumenoBanue pa3aea, "
PyGe:xx | pa3neaa, KOHTAKTHO# padoThl ¢ nNpenojaBartejeM
TEMbI
TE€MBbI Jleknuu JlabopaTopHbie paboThl
CummeTpusi U CTPYKTYpHBIE
1 KJIACChl KPUCTAIITMYECKHUX CH- 6 6
PY6€)K 1 cTEM
Py0exHb1il KoHTpoib Ne 1 2
2 OO0mas 1 cucTeMaTH4ecKas 4 20
KpHUCTATLNIOXUMUA
Pybesx 2 3 Mertob! uccne0BaHus KpU- 2 6
CTAJUINYEKUX CTPYKTYP
PyGexxHbIi KOHTpoJIb Ne 2 — 2
Bcero: 12 36

4.2. Coaepxanue JeKIUOHHbIX 3aHATHI

Tema 1. CuMmMeTpHs U CTPYKTYPHBIE KJIACChl KPUCTATLIMYECKHX CHCTEM
Kpucrannuueckast cTpykTypa BeliecTBa. PAbl CETKM U pelIeTKH. DJIeMEeHTapHasl s;ueiKa.
[Tpunumne! BeIOOpa seMeHTapHOU sueiiku. Bunel kpucramiorpapuueckux mnpoekiuii. CumBo-
JIbl PSZIOB, CETOK U PELIETOK.
Onepauuu U >I€MEHTbl CUMMETpPUHU. TeopeMbl O COYETaHUHM 3JIEMEHTOB CHUMMETPHUHU.
BsaumoneiictBue onepauuii. ToxxaecTBeHHOe npeoOpazoBanue. I'pynna onepanuii CAMMETPHH,




NOPSIIOK TpyIIbl, noarpymmna. Kareropun cummerpuu u cemeiictBa Toueunbix rpymi no Hlen-
bmucy u I'epmany-Moreny. TodedHbple TPy TEOMETPUIECKUX GUTYp U MOJIEKYJ. CUMMETpHs
MpaBUJIbHBIX MHOTOTPAaHHUKOB (IJIATOHOBBIX TEN).

TpaHCIALMOHHAS CUMMETPUS U KPUCTAJUIMYECKAsl PELIETKA, MapaMeTpbl 3JE€MEHTapHON
staeiiku. CHHTOHUH, TOJO3APUYECKUE TPYIIIBI, KpUCTAIOrpadhUIecCKUe TOYCUHBIE TPYIIbI (KpH-
crayorpaduueckue kiaccel), [I[puMUTHBHBIE U LIEHTPUPOBAaHHBIE pEIIETKH; Kiacchl bpase u
peuwerku bpase.

OTKpBITEIE KpUCTAIUIOrpAaUUECKUE AIEMEHTHI CUMMETPUH (TIIOCKOCTH CKOJIB3SIIETO OT-
paxkeHus a, b, ¢, n, d u e, BuHTOBBIC OcH 21, 31, 32, 41, 42,43, 61, 62, 63, 64, 65), ux o603HaUe-
Huda 1o I'epmany-Moreny u neiicteue. TeopeMbl 0 COYETAHUU OTKPBITBIX JIEMEHTOB CUMMET-
pun. [IpocTpancTBEHHBIC TPYIIBI, UX CUMBOJIBI 110 [ 'epmany-MoreHy, cBs3b ¢ Kpuctaymiorpadu-
yeckuM KiiaccoM. CHCTeMbl SKBHBAJIEHTHBIX MO3UIMI (OpOUTHI) MPOCTPAHCTBEHHBIX TPYII,
KpaTHOCTb 00mIei nmo3unuu. I'paduku mpocTedmmx rpymni HU3MKX 1 cpenaux cunronuii: (P1, P
1, P2, P21, C2, Pm, Pc, Cm, Cc, P2/m, P2/c, P21/m, P21/c, C2/m, P222, Pmm2, Pmmm, P4, 14,
P4,, P42, P 4, P3, P34, P 3, P 6, P6, P61, P6,, P63).

Tema 2. O01mas U cucTeMaTH4YeCKasi KPUCTAJIOXUMHUSA

MexaToMHbIE B3aMMOJCHUCTBUS B KPHUCTAJUIMYECKUX MeETalliaX, 3aBUCUMOCTh (u3nye-
CKHX CBOWMCTB META/NIOB OT UX CTPOCHUSI U MEXKATOMHOTO CBsi3bIBaHUA. CTPYKTYPhl METAILJIOB:
IIOTHBIE U MoTHeWme maposbie ymakoku (I1K, IT°, OLK, I'TTY, I'IK) ¢ npumepamu metai-
JIOB; BUJIBI M pa3MePbl MyCTOT B 3TUX YIAKOBKax. MeTallTn4ecKre pajnycChl.

KoBanentHosle U BaH-[€p-BaajabCOBBl PAANYCHL. AIIOTPOIHUS, MOIUMOPPHU3IM U HIOMOP-
¢u3m, noauTumbsl B Hemetaiax. OCOOEHHOCTH CTPOCHMSI MPOCTHIX BEIIECTB IS DJIEMEHTOB,
NpUMBIKAOIMKX K HeMeTanam B [lepuoanueckoit cucreme (B, Ga, Al, Pb, Bi, Po). CtpykTypsl
anmasa u rpadura, Si u Sn, Ip, KpucTaIUTMUECKUX WHEPTHBIX Ta30B. Kpucramisr ¢ymiepena Cep,
N2, 6enoro u yepHoro ¢gochopa, poMOHUECKON 1 MOHOKIMHHOMN cephl Sg,

[Ipocreiimme crpykrypubie Tunbl AX u AX2: CsCl, NaCl, ZnS (cdaneput, Bropuur),
NiAs, dmarooput u aHTUGIIOOPUT, PYTHIL, IBYXCIONHBIA U 4eTbIpexciaonHblii monutunsl Cdlp,
CdC|2 u CSzO.

XapakTepHble KOOPAUHAIIMOHHBIE MOMUAAPHI (K.4. 0T 2 10 12) B KOOPAMHAIIMOHHBIX CO-
enuHeHusax. MocTukoBas GyHKIUS JIMTAHJ0B, KOOPIMHAIIMOHHBIE TTOJIMAIPHI C OOITUMHU BEPIIH-
HaMHU.

OO0mIre MPUHIMITBI CTPOCHHS COJIeH ¢ MHOTOATOMHBIMHU aHHOHaMU. CTPYKTYpbl aHHOHOB,
MPOYHOCTH CBS3BIBAHUS U CBOMCTBA COJIEH KMCIOPOAHBIX KUCIOT B psaX HUTPATHI — KapOOHATHI
— Oopatel U nepxjopatsl — cyiabdaTrel — docdarel — cunukarel. CKIOHHOCTh K 00pa30BaHUIO
OJIMTOMEPHBIX M TOIMMEPHBIX aHMOHOB B ATHX cemeicTBax. Ommcanue cTpykTyp KClOy,
K2PtClg, CaCOs3 (kaabluT, aparoHUT) IO QaHATIOTUH C TIPOCTHIMH CTPYKTYPHBIMH THITAMH.

OO0111e TPUHIIKIIBI OPTaHUYeCcKO KpucTammoxuMuu. CTaHAapTHBIC JUTMHBI OJUHAPHBIX U
kpatHbIX cBsizet C—C. KoBaieHTHBIE U BaH-/I€pP-BaaIbCOBBI PaIUyChl OCHOBHBIX 2JIEMEHTOB— O-
ra"oreroB: C, H, O, N, F, Cl, Br. [Ipunuun mioTHOW ymakoBKH MOJEKyN, Kod(hdUIIMEHT yma-
KOBKH, MOJIEKYJISIPHOE KOOPAMHAIIMOHHOE YHMCJIO. MOTHUBBI PACTIONOKEHHSI MOJIEKYJ B KPUCTAJI-
JUYECKHUX CTPYKTypax MeTaHa, H-alKaHoB, OeH3ona, HadranuHa. Tunel H-cBsi3eit (cnabast, cpen-
HSis, CHUJIbHASI): MHTEpBaJibl 3Hepruu, paccrosHuil X---Y, yrmoB X-H--'Y (X, Y = O, N, S, F).
BinustHue BOAOpPOAHBIX CBsI3€M Ha CTPYKTYpPY M CBOMCTBA KpPUCTAIOB, MOTHUBBI H-CBsI3aHHBIX
MOJIEKYII.

Tema 3. Meroasbl uccie10BAHUSA KPUCTAVINYECKUX CTPYKTYP

[Tpuniun paboThl U CHEKTP PEHTreHOBCKOM TpyOku. TopMo3HOE M3ITyueHHE U XapaKTe-
puctuueckre TuHUN. CHHXPOTPOHHOE M3NTyuyeHHue, BhIpaboTka peHTreHoBckoro CU B yckopure-
JI€ DJIEKTPOHOB.

Judpakius peHTTeHOBCKOTO M3iydeHus Ha kpucramie. @opmyna bperra, kpucramisi-
MOHOXPOMATOpbI. boK-cXeMa peHTreHOBCKOro audpakromMerpa. Mo3audHoe CTPOEHHUE pealb-



HOT'O KpUCTaJUIa, 3aBUCUMOCTh NOJTYIIUPHHBI pediierca OoT pa3mepa 00IacTH KOTepeHTHOTO pac-
cestaust, popmyna [lepepa.

MEeXIUTOCKOCTHBIE PACCTOSHUS U MHJIEKCHI pediiexcoB, MOHATHE 00 0OpaTHOW pelIeTKe.
Cas3b uHaeKcoB hkl ¢ MEXIITOCKOCTHBIMU PACCTOSIHUSIMU 71l KPUCTAIIIOB OPTOPOMOUYECKOM,
TETPAroHaTbHOW U KyOMUYECKON CHHTOHHIA, HHAUIIUPOBAHKE TUPPAKTOTPAMM.

[TopomikoBbie nudpakTorpaMmbl B peHTT€HO()A30BOM aHAINU3€, OTHOCUTENbHbIE WHTCH-
CHUBHOCTH pedIieKcoB, KOpyHJ0Boe 4yrcio. bank nopomkoBsix qanabix ICDD u conepkamasics
B HeM uHpopmarus. [lonstue o mpobieme a3 m Meronax pacmiuppOBKH KPUCTAIITMUYECKUX
CcTpyKTyp. OCHOBHBIE 3Talbl PEHTTEHOCTPYKTYpHOro aHaiu3a MoHokpucramioB (PCA). Ilapa-
METpbI TEIUIOBBIX KosiebaHuil, R-pakTop n mHTEpBan ero 3Ha4eHUN IS HAJEKHO yCTaHOBJICH-
HBIX cTpyKTyp. CoBpemeHHas (opma mpeacTaBiICHUs KpHCTAIIMUECKOW CTpyKTyphl: Crystal
information file (name.cif) u coxepkaimasicss B Hem uHbopManus. baHku CTPyKTYPHBIX JaHHBIX
(ICSD, CSD, PDB): nmouck u 00paboTKka coaepxaiieiics B HUX CTPYKTYpHOH HH(pOpMaLuu.
[TporpaMma Bu3yanu3aiuu KpucTauindeckux cTpyktyp Diamond, ee BO3MOKHOCTH.

4.3. JlaboparopHble padoThI

Homep | HammeHoBaHme pasne-

HaumenoBanmue jadboparopnoii | Hopmartus Bpe-
pasjeia, Ja,

TeMbI TeMBI padoTbI MEHH, Yac.
CI/IMMeTpI/Iﬂ U CTPYKTYp- CTaHI[apTHBIﬁ IIJ1aH OIIMCaHUus 6
1 HbIE KJIACCHI KpUCTAUIU- | KPUCTAVIMYCCKUX CTPYKTYP
YECKHX CHCTEM
Py0exHblii KOHTPOIH 1 2
CTpyKTypHBIE THIIBI XJIOpUAA 4
1Ee3Us M XJIOPUIA HATPHS
CTpyKTypHBIE THIIBI )Kelie3a U 4
2 OO0mas u cucremaTuye- cepebpa
CKasi KpUCTAIITIOXUMHUS CrpyKkTyphl TpaduTa U KpaCHOTO 4
docdopa
Crpykrypa Kerruna 4
CrpykTypa Genka 4
Mertobl uccenoBaHus
MonenupoBaHue U HcCIe10Ba- 6
3 KPHUCTANTHIECKUX CTPYK- | pye crpykTyphI 3010T2
Typ
Py0exHblif KOHTPOIb 2 2
Bcero: 36

5. METOAUYECKHUE YKA3AHUSA OBYYAIOLIINMCHA
ITO OCBOEHUMIO JTUCHUITJIMHBI

[Tpu mpocnymuBaHUM JIEKIUH PEKOMEHIyeTCsl B KOHCIIEKTe OTMEYaTh BCE BaXKHbIE MO-
MEHTBI, Ha KOTOPBIX 3a0CTPsIET BHUMaHHE TPETo/aBareib, B YACTHOCTH T€, KOTOPBIC HaIpaBJe-
HbI Ha KQUECTBEHHOE BBIMOJIHEHHE COOTBETCTBYIOIIEH 1ab0paTopHON pabOTHI.

3a70roM Ka4eCTBEHHOTO BBITIOJHEHUS JJAOOPATOPHBIX PAOOT SIBJISIETCS CaMOCTOSATENbHAS
NOJArOTOBKA K HUM HakaHyHe ITyTeM IOBTOPEHHUSI MaTepHajoB JeKiui. Pekomenayercs moaro-
TOBHUTBH BOIIPOCHI IO HESCHBIM MOMEHTaM M OOCYAMTH UX C TperojaBareieM B Hadaie jadopa-
TOpHOU paboThl. O0s3aTeNbHBIM ABIsIETCS oopmMiIeHHe 1abopaTOpHOIl paboThl 3apaHee mepesn
3aHSATHEM C HCIOJh30BAHWEM BBIIAHHBIX IPEMONaBaTeNIeM METOJMYECKUX peKoMeHmanuii. B
oopmieHnn 1abopaTopHOil paboThl J0KHA OBITH CHOPMYIHPOBaHA II€Nb PAaOOTHI, JOJKHBI
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npucyTCTBOBaTh pazaensl «Kpatkas teopusi», «l[locienoBaTenbHOCTh BBITIONHEHUS PaOOTHI,
«OcHOBHBIE pe3yabTaThly, «BriBoaY». [10 OKOHUYaHMH paOOTHI OTYET MO HEHM MPEAOCTaBIACTCS Ha
MOJMKCH MPETOAABATEN0, MOCIe Yero OHA JIOJDKHA OBITh 3amuiineHa. Jiis 3amuTel 1aboparop-
HOM paboThI MpenoaBaTeseM 3apaHee BbIIaeTCsl CIUCOK BOIIPOCOB AJIsi OJITOTOBKH.

Ha npakTudeckux 3aHATHSIX NPEyCMOTPEHO PEIICHHE PACUETHBIX UM KaueCTBEHHBIX 3a-
nau. [IpuBercTByercss paboTa B KOMaHJie, COBMECTHAs JEATEIbHOCTb, HAIIPaBJICHHAsl HA pellle-
HUEe O0IIel TOCTaBICHHOW 3aadd, MEKIUCIUIUIMHAPHOE OOydYeHHE, IMOApa3yMeBalollee FWC-
M0JIb30BaHME 3HAHMUN M3 pa3HbIX oOnacrell (Maremarvka, pu3uKa, HeOpraHu4eckas, opraHuyde-
cKas U (hU3MYecKass XUuMusl), TPYNIUPYEMBIX U KOHIICHTPUPYEMBIX B KOHTEKCTE KOHKPETHO pe-
[aeMoH 3aJ1auu.

[Ipu urenun nekuuii npenoaaBaTesieM 3alUIAHUPOBAHO MPUMEHEHUE MYJIbTHUMEIUMHBIX
Mpe3eHTAlM U CHEUAIbHOTO IPOrpaMMHOr0 oOecreueHus Al JeMOHCTPAaluu 0COOEHHOCTEH
KPUCTAJUTMYECKOTO CTPOCHHUSI TBEPAbIX BelecTB. [IpenogaBarenem 3amiaHupoOBaHO IPUMEHEHUE
Ha JTa0OPAaTOPHBIX 3aHATHUAX TEXHOJOTUH pa3BHBAIOIICHCA KOOIepaluy, KOJIEKTUBHOTO B3au-
MOJICHCTBUS, pa30opa KOHKPETHBIX CUTyanuid. [Io3TOMy Ha HEKOTOPBIX 3aHATHSIX MPAKTUKYETCS
TPYNIOBON METO]I BBIIIOJHEHUS J1a0OpAaTOPHBIX PadOT U 3aIIUTHI OTYETOB, a TAKKE B3aUMOOILICH-
Ka 1 00CYXKJCHHE PE3yJIbTATOB BBITOJIHEHHUS J1a00paTOPHBIX PaboT.

Jlig Tekymero KOHTPOJIA YCHEBAEMOCTH IMPEMOoJaBaTeieM HCIONb3yeTcsl OallIbHO-
pEUTHHrOBasi CUCTEMa KOHTPOJIS U OLICHKU aKaJeMUYeCKOW aKTUBHOCTH. [l0aTOMy HacTosATENb-
HO PEKOMEHJyeTCsl THIATeIbHO MpopadaThiBaTh MaTepHall TUCHUIUIMHBI IPU CAMOCTOSATEIbHON
paboTe, y4acTBOBaTh BO BcexX (opMax OOCYKIEHUS M B3aUMOJICHCTBUS, KaK Ha JICKIUAX, TaK U
Ha J1a00paTOPHBIX 3aHATHSAX B LENSIX JY4IIEr0o OCBOSHHUS MaTepuaia U IOJIy4EeHHUs BBICOKOM
OIICHKH I10 pe3yJbTaTaM OCBOCHUS JUCIUTIIIUHBI.

BrimonHenue caMocTosATeIbHOW PadOTHI MOApPa3yMEBaeT CAMOCTOATEIbHOE H3Y4YECHHE
pa3ienoB IUCHUIUIMHBI, TOATOTOBKY K JIAOOPATOPHBIM 3aHSITHSM, K PyOEKHBIM, MOATOTOBKY K
JK3aMEHY.

Pexomenayemast Tpy10€MKOCTh CAMOCTOSITEILHOM pabOTHI IIPEICTaBICHA B TA0IUIIE:

PexoMeHyeMblii pesKUM caMOCTOAITEIbHO PadoThI

Pexomennyemas
HaumenoBanue
N TPYAOEMKOCTD,
BH/1a CAMOCTOSATEJIbHOM PadoThI
aKaj. yac.
CamocTosiTe/ibHOE H3y4YeHHe TeM TUCHUIITHHbI: 11
CHUMMeTpHS U CTPYKTYpPHBIE KJIACChl KPUCTAJUIMUECKUX CUCTEM 4
OO61mas u cucreMaTnyeckass KpUCTAIOXUMHUS 4
MeTto/1bl Hccae10BaHUS! KPUCTAJUIMYECKUX CTPYKTYP 3
IToaroroBka K 1a00paTOPHBIM 3aAHATHAM 18
(mo 1 yacy Ha KaXJ10€ 3aHSITHE)
IToaroroBka K py0e:KHBIM KOHTPOJIAM 4
(mo 2 yaca Ha Kaxabli pyOex)
IToaroroBKa K 3K3aMeHY 27
Bcero: 60

[IpuBeTcTBYETCS BBINOJHEHUE DPA3/AENIOB CaMOCTOSITENbHON paboThl B J1abOpaTopusix B
KOMITBIOTEPHOM Ki1acce kadenpbl «Du3nueckast U MpUKIaIHAs XUMHUS.
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6. ®OHJI OIEHOYHBIX CPEJCTB
JUISI ATTECTAIIAM IO JUCIATIIAHE

6.1. IlepeyeHb OLEHOYHBIX CPEICTB
1. bannbHO-peHTHHIOBasE cHUCTEMa KOHTPOJIA M OLCHKH aKaJeMHUYECKOW aKTUBHOCTH O0ydYaro-
muxces B KI'Y.
2. Ilepeyenpb BOMPOCOB JIsi MOJATOTOBKH M 3aLIUTHI JA0OPATOPHBIX padoT.
3. OTueThl 00yYaIOMUXCs 10 JJA00OPATOPHBIM paboTaM.
4. Ilepedens 3a1anuil K pyOeKHBIM KOHTpOJIsIM Ne 1, Ne 2.
5. [lepeueHb BOMPOCOB K IK3aMEHY

6.2. CucreMa 0a/1JIbHO-PEiTHHIOBOM OIlEHKH
PaGoTHI 00y4AIOIIUXCS MO TUCIUTITTHHE

NQ‘ HaumenoBanue ‘ Conepxanue

Ounas ¢popma 00yueHusn

1 | Pacmpenenenue Pacnipenenenue 6ayos
OaJsI0B 3a ceMecT- Brinonne-
PBI IO BUJIaM HUE U 3alllU- Pybex-
o Bun TToce- HBIN Py6exubiii
yueOHOI paboThl, . Ta OTYETOB Ok-
yueOHOU | LIeHHE KOH- KOHTPOJIb
CPOKHU CHauu . | mo mabopa- 3aMeH
9 paboThl: | NeKuun TpOJIb Ne2
yueOHOI paboThI TOPHBIM pa- Nol
(moBoasiTCS 10 ooram -
cBejleHHs 00yua-
ommxcs Ha mep- | Db
BOM y4eGHOM 3a- Has Ho 6 Ho 42 Jo 12 Ho 10 Ho 30
HSITHE) OLICHKa:
0 6-T . .
. A Ha 2-i1 | Ha 9-i1 na-
6 nexuuit | 6amioB 3a 4-
[Tpume- nabopa- | Oopatop-
mo 1 X YaCOBYIO U N by
YaHMUS: TOPHOH | HOI pabo-
Oamry 6-Tu yaco-
pabote e
BYIO paboTy
2 | Kpurepwii nepecyera 6auios B 60 1 MeHee OaJTOB — HEYTOBJIETBOPUTEIHLHO;
TPaMIHOHHYIO OLCHKY 0 UTO- | 6]...73 — yOBIETBOPUTENBHO;
ram paboThl B CEMECTPE M 9K33- | 74 .. 9() — XOPOLLO;
MeHa 91...100 — oTiiM4HO
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Kputepun gomycka K mpomexy-
TOYHOW aTTeCTalllH, BOZMOXKHO-
CTH MOJYYEHHS SK3aMEHAIMOH-
HOU OLCHKH 0 AUCUUIIMHE aB-
TOMaTHYECKH, BO3MOXHOCTb I10-
Ty4deHust OOHYCHBIX 0alioB

s gonmycka K MPOMEXYTOYHOH aTTecTaluy MO AMCIH-
IJTUHE 32 CEMECTP O0yJaroIMiics AOHKEH HAOpaTh 10 UTOTaM
TEKyLIero u pyOeXHOro KOHTpojel He MeHee 51 Oamwna. B
ciydae eciu oOydaromuiicss Habpan meHee 51 Oaiia, TO K at-
TECTAllMOHHBIM HCIIBITAHUSM OH HE JIOITYCKAeTCsl.

JInst momydeHnst SK3aMeHa 0e3 MPOBEIEHHs IPOIETypPhI
MPOMEKYTOYHON aTTecTalMd OO0ydaromeMycss HeoO0XO0JUMO
HaOpaTh B X0Jle TEKYLIETO0 U PYOEKHBIX KOHTPOJIEH HE MeHee
61 Oamma. B aTom ciywae utor 06ayUTbHOH OIEHKH, TOJTydae-
MO O0y4YaroUIMMCs, OTMPENeNseTcs] Mo KOJUYECTBY OallioB,
HAaOpaHHBIX UM B XOAE TEKYIIET0 M PYyOeKHBIX KOHTPOJCH.
[Tpu 5TOM, Ha yCMOTpeHHe TperoaaBartels, OaIbHas OleHKa
00y4aromerocss MOKeT OBITh TOBBIIICHA 32 CYET MOTYYCHHS
JOTIOJTHUTENIEHBIX 0aJUIOB 32 aKaJIEMUYECKYI0 aKTHUBHOCTb.

OO0y4aromuiicsi, UMEIOIII MPaBO Ha TOJXYYCHHUE OLEHKH
0e3 TpoBeseHHS TPOLETYPHl HMPOMEKYTOYHOH AaTTECTAaLUH,
MOJKET MOBBICUThH €€ MyTeM CAa4yH aTTeCTAlMOHHOTO HCIIBITa-
Hus. B CJIydac MoJIyuCHHUA 06y‘IaIOIlII/IMC)I Ha aTTCCTallUOHHOM
ucneiTanny 0 6ayutoB UTOT GAJUTHHOM OIEHKH MO JHUCIHMIUINHE
HE CHMU)KAETCSL.

3a akaJeMHYecKyl0 aKTUBHOCTb B XOJA€ OCBOCHHUSI
JMCIUTUIAHEI, ydacTtue B y4eOHOI, Hay4YHO-
HCCIEAO0BATENBCKON, CHOPTUBHOM, KYJIbTYpPHO-TBOPYECKOH U
OOIIECTBEHHOW JESTENBLHOCTH O0y4YaroUuieMycss MOTYT OBITh
HAuYUCICHBl  JONOJHUTENBHBIE  Oawipl.  MakcuMallbHOE
KOJIMYECTBO JIOTIOHUTENBHBIX 0alIoB 32 aKaJeMHYECKYIO
aKTUBHOCTb cocTanisieT 30.

OcHoBaHUEM JJIsA IMMOJIy4CHUA JOINOJTHUTCJIIBbHBIX
0aJIOB SBISIOTCS:
- BBIIIOJIHECHHUE OOIIOJTHUTCIIbHBIX 3aI[aHI/II\/'I Mo AUCIHUIIIINHE,
JIOTIOJTHUTENIbHBIE OAJIJTBl HAYHCIISIOTCS TIPETIoIaBaTesIeM;
- y4JacTHe B TCUCHHE CeMecTpa B Y4eOHOW, Hay4HO-
MCCIIEIOBATEIECKON, CIIOPTHBHOM, KYJIbTYpHO-TBOPYECKOH H
obmectBeHHoH aesitenbHOCTH K'Y,

®Dopmbl 1 BUIBI yueOHOW paboThI
JUISl HEYCIIeBAIOIIUX (BOCCTAHO-
BUBIIUXCS Ha Kypce 00y4eHus)
oOyyaronuxcs i OMyYeHUs
HEJIOCTAIOIINX 0AJIOB B KOHIIE
ceMecTpa

B cimyuae ecnu K MpoOMeXyTOUHOM arrecTanuu (dK3ame-
Hy) HaOpaHa cymma meHee 51 Oamna, oOydaromemycsi HEOO-
XOAMMO HaOpaTh HeIOCTarollee KOJIWYECTBO OauIOB 3a CUET
BBITTOJTHEHHST JIOTIOTHUTEBHBIX 33/IaHUM, 10 KOHIIA TTOCTIeTHEH
(3aueTHOil) Henenu cemectpa. [Ipu 3TOM HeoOXxoxUMO Tpopa-
00TaTh MaTepuayl BCEX MPOMYIIEHHBIX MPAKTUYECKUX 3aHs-
THM.

@opMBI TOMOTHUTEIBHBIX 3aJaHUN (Ha3HA4YarOTCS Mpe-
IoJaBaTEIIeM):

- BBINOJIHEHUE M 3allliTa NPOMYIICHHOHN J1abopaTOpHOMH
paboThl (IpU HEBO3MOXKHOCTH JIOTIOJTHUTENLHOTO TMPOBEACHUS
nabopaTopHOii paboTHI MpenoaaBaTeb yCTaHABIUBACT (HOpMy
JOTIOJTHUTEJIBHOTO 3aJaHUs [0 TeMaTHKe MPOIYIIEHHOH J1abo-
paTopHoii paboThl caMocToATeNbHO) — 10 10 6aoB.

JlukBumanyMs aKageMHUYECKUX 3aJ0JDKCHHOCTEH, BO3-
HUKIIMX HM3-3a Pa3HOCTH B Y4EOHBIX IJIaHAaX HpPU MEpeBOJIe
WM BOCCTAHOBIJICHUH, TPOBOJUTCSI ITyTEM BBITIOJHEHHS JO-
MOJTHUTENBHBIX 33/1aHu, popMa U 00beM KOTOPBIX ONpeJes-
€Tcs NPenojaBaTesieM.
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6.3. [Ipoueaypa oueHUBaHUS Pe3yTbTATOB OCBOEHUS TUCHUILIHHBI

PyGesxHble KOHTPOJIM MPOBOAATCSA B (popMe KOJUIOKBHYMA, BKIIFOYAIOIIEr0 YCTHOE cobe-
CEe/IOBaHUE M pEIIeHHE PacueTHBIX 3ajad. JK3aMeH IpoBoAsiTcs B (opme ycTHOro cobecenoBa-
HUS U PELICHUs PacUeTHBIX 3a/1a4. Bompock! 1 3a7aya coepkaTcs B 9K3aMEHAIIMOHHOM Ouniere.

[lepen npoBeneHHEM Kaxa0ro pyOeKHOro KOHTPOJISI MpernojaBaTelb MpopadaThiBaeT ¢
00y4aromuMHUCsl OCHOBHOM MaTepHaj COOTBETCTBYIOIINX pa3eioB TUCIHILIMHEI B (hopMe KpaT-
KOH JIEKIIMH-TTUCKYCCHU.

Ha pemenune 3anaun Ha pyOexxHOM KOHTpoJie obyuatomemycs gaercs 20 munyt. Koso-
KBUYMBI Il pyOeKHBIX KOoHTposie 1 u 2 cocrosaT u3 10 BorpocoB. Kpurepuu orieHMBaHus 3a-
Jlay ¥ BOIPOCOB coaepxkarca B Y MK nucuuruivHel.

DK3aMeHAIMOHHBIN OUJIeT BKJIIOYAeT 2 TEOPETHYECKHX BOIPOCA U 3ajady, KaKIblid BO-
npoc u 3a1ada oueHuBaiotcs B 10 6amioB. Ha moaroToBky K 0TBETY 00y4aromemMycs JaeTcsi Mu-
HUMYM 45 MuHyT. OlLleHKa OonpeeNnseTcs o pe3yibTaTaM YCTHOTo cobece1oBaHMsl.

Pe3ynbTarhl TEKyIIero KOHTPOIISl yCIIEBAEMOCTH M dK3aMEHa 3aHOCSTCS MPEINo1aBaTeIeM
B DK3aMEHAIMOHHYIO BEJIOMOCTb, KOTOpas CAAaeTcs B OPraHMU3AIMOHHBIA OTIE] WHCTUTYTa B
JIEHb 3K3aM€Ha, a TAK)KE BBICTABJISIOTCS B 3aUETHYIO KHIDKKY 00y4aroIerocs.

6.4. IIlpuMepbl OLEHOYHBIX CPEACTB ISl PyOeKHbIX KOHTPOJIell 1 IK3aMeHa

Ilepeuennb BonpocoB k pyOe:kHOMY KOHTPOJII0 Ne 1

Psnp1, IIOCKOCTH U PEIIETKH, UX CUMBOJIBL. KpHucrammyeckas suenka.

Buns! kpucramiorpadu4eckux mpoeKui.

DneMeHTapHas sueliKa U ee apaMeTphl.

DJeMeHTHl CUMMETPUH KPUCTAJUIMYECKUX MHOTOTPAaHHUKOB: BUIBI, 0003HAUCHHUS, TPO-

€KLIUH, IpUMepBL. TeopeMbl 0 COUETaHUU JIEMEHTOB CUMMETPHH.

ToueuHble rpynIbl CHMMETPUH.

6. Kareropuu, cucrembl oceil KoOpAuHAT, CUHIOHUM. Kaxayro CHHroHuI0 pa3odpaTh C

IIPUMEHEHUEM KOHKPETHOIO IpUMepa.

14 tunos pemetok bpapas: oTnuunTEeNEHBIE 0COOEHHOCTH, Pa300paTh Ha MpUMepax.

8. TpaHCIAIMOHHAS CUMMETPHS KPUCTAILTHYECKUX CTPYKTYP. [IITOCKOCTH CKOMB3AIIETo OT-
pa’keHHsl, BUHTOBbIE OCH: 0003HaUEHHE, IPOEKIINHU, IPUMEPBHI.

9. IlpaBunbHas cuctema To4ek. [IpocTpaHCTBEHHBIE TPYIITBI CHMMETPUH: TPUHIUITEI 000-
3HAYEHUS IPUMEPBI.

10. I'pynna cummerpur m3m. XapakTepHble PU3HAKH, IPHHIAT HAUMEHOBAHMSI, TIPUMEPHI
cTpykTyp rpynn Fm3m, Im3m.

o hrowbdE

~

Ilepeyens BOPOCOB K py0e:KHOMY KOHTPOJIIO Ne 2
Turmbl cBs3eil B KpUCTAJIAX.
MexaToMHBIE PACCTOSIHUSA, AaTOMHBIE U HOHHBIE PAJUYCHI.
KoopauHanyoHHBIE YKCIa ¥ KOOPIMHAIMOHHBIE MHOTOTPAHHUKH.
[InoTHeNIINE yIIaKOBKH YaCTHII.
CraHapTHBIN MJ1aH ONUCaHUSI KPUCTAIUNIMYECKUX CTPYKTYP.
CTpyKTYpHBIN THII O-XKEJe3a.
CTpyKTypHBIN THUIT MarHusl.
CrpykTypsl aiMa3za u rpadura.
. CTpyKTypHBII THUII XJIOPHIA HATPUSI.
10. CrpyxkTypa chanepura.

©CoNoR~wWNE

IIpumep 3a1aHuii K pydeskHOMY KOHTPOJIIO Nel
1. Kak pacnonaratorcsi B IpOCTPaHCTBE IPaHu, XapaKTePU3YIOIIHUECs CIEAYIOIMMU CHMBOJIAMU:
1) 001, 2) 110, 3) 111, 4) 010?
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2. CKOJIBKO MHBEPCHOHHBIX OCEH YEeTBEPTOrO MIIM LIECTOTO MOPsIKA OBIBACT B MHOTOTPAHHUKAX,
B COYETAHHMU C KAKUMH IPYTUMHU OCSIMU?

3. HapucyiiTe NpUMHUTHUBHYIO SYEWKY B TI'E€KCAaroHaJbHOW CHHIOHUH, 0a30LEHTPUPOBAHHYIO
A4YEiKy B MOHOKJIMHHON CUHTOHHUU, 00BEMHOLIEHTPUPOBAHHYIO SYCHKY B TETParoHaJbHOU CHH-
TOHUHU, TPAaHELEHTPUPOBAHHYIO SYEMKY B pOMOMYECKON CUHIoHMHM. KakoBbl mapameTpbl 3THX
A4yeek”?

4. TlokaxxuTe Ha PUCYHKE SYEHKHU MEJIU IIOCKOCTH CKOJIb3AIIEro oTpaxkenus. Kakos ux tun?

5. Hapucyiite siaeiiky anMasa. ['1e B Heil mpoXoaT BUHTOBBIC OCH 417

IMpumep 3axaHuii K py0e:KHOMY KOHTPOJIIO Ne2
1. KpaTuaiimee MexaToOMHOE PAacCTOSHUE B OJHOW M3 MOIU(UKAIMA CTpOHIMS paBHO 4,18 A
CTPYKTYPHBIH THIl xkene3a). OnpeaenuTs IIOTHOCTh KPUCTAILIOB.
2. KpucTamisl XI0pH/a pTyTH HMEIOT IIOTHOCTD 5,44 r/m°,
Y CTaHOBHTD SIBIIETCS JIM XJopua prytd Kajaomenbto HgoCly wmm cynmemoit HgCly, ecam mapa-
METpBI TETPAroHaIbHOH sueliku Kanmomenu: a = 4,47,b =10,89 A, Z = 2; napameTpbl OpTOro-
HAJILHOM SYEeHKH CyleMbl: a = 5,96, b =12,74, ¢ = 4,32A, Z = 4.
3. Uemy paBHO KOOPAMHAIMOHHOE YHCIIO Kaus B CTpykType KJ, ecnu noHHbIe paguychl Kanus U
1oJ1a COOTBETCTBEHHO paBHbl 1,33 1 2,2 A?
4. AToMBbI A pacnojiararoTcsi B BEpIIMHAX KyOM4ecKO# sSUeiKU 1 B €e LEHTPE; aTOMBI B - B 11eH-
Tpax Bcex rpa”eil. Haiinure KoopAMHAIIMOHHbBIE YHCIIa AaTOMOB.

5. Onucarte SJICMCHTApPHYIO H‘IeﬁKy MEIU I10 CTAaHAAPTHOMY IIJIaHY.

Cnmcox BONPOCOB K IK3aMEHy

1. Psnel, cetku, pewerku. TpaHcnsuus, sneMeHTapHas siuedika. [IpuHumnel BeiOopa 3iie-
MEHTapHOM SYEUKHU.

2. Kpucrammorpadpuueckne mpoexnuu. Bumer mpoekmuii. Pazobpars Ha mpumepe OLIK-
AYEUKHU.

3. DIeMeHTh CHUMMETPHH KPUCTAUTMYECKHMX MHOTOIPAaHHHMKOB: IUIOCKOCTh CHMMETpPHH,
LIEHTp MHBepcuu. [leiicTBue 311eMeHTOB, 0TOOpakeHue Ha mpoekiuu. [IpuBectu npume-
pHI.

4. DneMeHTbl CHMMETPUHU KPHCTANIMYECKUX MHOTOTPAHHUKOB: OCh CUMMETPHH, UHBEPCHU-

OHHasl oCcbh. /leficTBUE 371€eMEHTOB, 0TOOpakeHHe Ha poekuuu. [IpuBectu npuMepsl.

TeopeMsbl 0 COYETaHUU DIIEMEHTOB CUMMETPUH.

Kpucrannorpadguueckue kaTeropuu, CHHIOHUM U CUCTEMBbI oceil koopauHat. [IpuBecTtu

IPUMEPBHL.

Tumnel s;tueex bpasa. IIpuBecty npumepst.

[Tpunn 0603HauEHMs KJlacca CUMMETPHH.

Kitaccbl cuMMeTpun KpUCTaINIMYECKUX MHOTOTPAHHUKOB.

10. DnemMeHTHl CUMMETPUHU KPUCTAJUIMYECKUX CTPYKTYpP: MJIOCKOCTHU CKOJB3SILIETO0 OTpake-
HUS: TUIBI, 0003HaUYEHHUE, IPUMEPBI.

11. DneMeHTHl CUMMETPUN KPUCTAUTUYECKUX CTPYKTYp: 3€pKaJIbHO-IOBOPOTHASL OCh. THIIBI
oceii, 0003HaYeHHEe, TPUMEPHI.

12. IlpaBunbHas cuctema Touek. [IpocTpaHCTBeHHbIE Tpynnbl cuMMmeTpuu. [IpuBectu npu-
MEpBHI.

13. [InoTHelIMe YIAaKOBKY YacTUIl. BUIBI MIOTHEHIIINX YITAKOBOK.

14. MexaToMHBIE pacCTOSIHMSI, aTOMHbIE U HOHHBIE paauychl. [Ipumepsl. CBs3b MeEXKaTOM-
HBIX PACCTOSIHUH C IapaMeTpaMU JIEMEHTAPHBIX SYECK.

oo

© o~
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15. KoopauHaIimoHHbIE YUCIia U KOOPAMHAIIMOHHBIE MHOTOTPaHHUKH. [IpuBeCTH MpUMeEpHI.
16. CrannapTHBIH IJIaH ONMUCAHUS KPUCTAJUTMUECKUX CTPYKTYP.

17. Iudpakust peHTTeHOBCKUX Jiydeld. YpaBHenus Jlays. Ypasuenue bparra — Bynbda.
18. AnmnaparypHoe oopmiieHHEe PEeHTI€HOCTPYKTYPHOTO aHaIN3a.

19. IlpuMeHeHne peHTTeHOCTPYKTYPHOTO aHAIM3a B KpUCTAILUIOTpaduu.

20. CTpyKTypHBIH TUTI abda-Keesa.

21. CTpyKTypHBIH THII MEJIH.

22. CTpyKTypHBIN THUII Mar"us.

23. CTpyKTypHBI THII cepedpa.

24. CtpyKTypa XJIOpHaa 1e3us

25. Ctpykrypa rpadura.

26. CTpyKTypHBIH TUII XJIOPHJIa HATPHSL.

27. CTpyKTypHBIi THII (IIIOOPHUTA.

28. CTpyKTypHBIN THT chajepura.

29. Kpucrannmmieckue CTpYKTypbl CHIIMKATOB.

6.5. @OH/ OLEHOYHBIX CPEACTB

[TonHpIil OaHK 3agaHUM ISl TEKYILIET0, pyOEKHBIX KOHTPOJIEH U MPOMEKYTOUHOM aTTe-
CTallMM 10 JUCLUIUIMHE, I0Ka3aTely, KpUTEPUH, IIKaIbl OLEHUBAHUSA KOMIIETCHIINM, METOANYE-
CKME MaTepHalibl, OMPEACIAIONINE MPOLEAYPbl OLIEHUBAHMS O00pPa30BaTEIbHBIX PE3YJIbTATOB,
IPUBEJICHBI B yUeOHO-METOINYECKOM KOMIUIEKCE AUCLUIUINHBIL.

7. OCHOBHAS 1 JOITOJIHUTEJIbHAS YYEBHAS JIUTEPATYPA

7.1. OcHoBHas y4yeOHas qUTEpPaTypa
1. Kpucramnoxumusi. Kpatkuit kype [DnekrpoHHslii pecype]: yueOnuk / Ypycos B.C., Epémun
H.H. - M.: U3natenscTBO MOCKOBCKOTO rocyaapcTBeHHOro ynuepcuteta, 2010. — 256 c. (Ho-
ctyn u3 DbC «KoHCYNbTaHT CTyIEHTa)

7.2. JlonosiHuTEIbHAS Y4eOHAas JUTEpaTypa
1. Kpucramioxumusi MpUpOAHBIX MOJUMOpGOB yriepoja: oT rpaduta 10 rpadeHa [DneKTpoH-
Hbli pecypc] / HoBropogosa M.U. - PocroB w//1: M3a-Bo FODY, 2009. — 120 c. (Joctyn uz 3bC
«KOHCYBTaHT CTyIEHTa»)
2. Kpucramnorpadusi, MUHEpaorusi 1 00oraiieHie MoJe3HbIX NCKOMAaeMbIX [ DJIEKTPOHHBIN pe-
cypc] / bparuna B.U. - Kpacnospck: COVY, 2012. — 152 c. (Joctyn n3 9bC «KoHcynbpTaHT CTY-
JIEHTa»)

8. YYHEBHO-METOJAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUAIOIIUXCS

B xone camocrosATenbHOR paboThl O0ydaroluiics M3y4yaeT TEOpeTHUeCKU MaTepual,
UCIOJIb3YS] ICTOYHHUKH U3 NIEPEYHS] OCHOBHOW U JOMOJHUTEIBHON Y4eOHOM TUTEpaTyphl, a TaKKe
yuebHo-MeToauueckue marepuaisl: @unucrees, O. B. MonenbHble MpeacTaBleHus] B KpUCTA-
noxumud: B 2-X dactax / O.B. ®umuctees, A.B. Kpumron // Kypran: U3n-so Kypranckoro roc-
yZnapcTBeHHOro yHuBepcurera, 2005. — 46 c.
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9. ”THOOPMAIIMOHHBIE TEXHOJIOI'MH,
ITPOI'PAMMHOE OBECIIEYEHHUE
N NHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

1. 9bC «Jlanb»
2. ObC «KoHCYyNIbTaHT CTyACHTa»

3. OBC «Znanium.comy

10. MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE
TACIHATLITAHBI

MatepuanbHO-TEXHUYECKOE OOecTieueHue Mo peann3aii JUCHUIUIHHBI OCYIIECTBIISETCS
B cootBeTcTBUU ¢ TpeboBanusiMu @I'OC BO no ganHo 00pa3oBaTeIbHOM MporpaMMme.

11. 1JIA OBYYAIOIIUXCA C UCITOJBb30BAHUEM JUCTAHIIMOHHBIX OBPA-
30BATEJIBHBIX TEXHOJIOT A

[Ipr wCTONB30BaHUM DIEKTPOHHOTO OOYYEHHS W JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texHosoruil (manee 30 u JIOT) 3aHATHS NOJHOCTHIO WM YaCTUYHO MPOBOIATCSA B PEKUME OH-
naitH. O0beM JUCLMIUIMHBL U paclpeielieHe Harpy3ky Mo BUaaM paboT COOTBETCTBYET II. 4.1.
Pacripenenenue 6amuioB COOTBETCTBYET I 6.2 JIMOO MOXKET OBITh M3MEHEHO B COOTBETCTBUU C
pewenreM Kadenapsl, B cirydae nepexoaa Ha 30 u JIOT B npouecce oOyuenus. Pemenune kaden-
pbl 00 HCIIOJIB3YEMBIX TEXHOJOTUSX M CUCTEME OLIEHMBAHUS JOCTHKEHMH OOyJaromuxcs mnpu-
HUMAETCS C yU€TOM MHEHUS BEAYILEro MPernoaaBareis U J0BOJUTCS O 00yJaromuXcs.
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AHHOTAaIUs K paboueit mporpamMMe TUCIUATITUHBI
«Kpucraaioxumus»

00pa3oBaTeIbHON MIPOTPAMMBI BBICIIIETO OOPa30BaHUS —
MIPOTPaMMBbI CTICITHATUTETA
04.05.01 — ®dynaameHTaJbHAS M NPUKJIATHAST XUMHS
HamnpapneHHOCTB:
«AHanuTHYECKasd XUMUSI

Tpynoemkocts aucumminsbl: 3 3E (108 akageMu4ecKkux 4acoB)
Cemectp: 7 (ounas hopma 00yUdeHNs)
dopma NpoMEKYTOUHOM aTTecTanuu: 3k3ameH (7 cemecTp)

COI[Gp)KaHI/IG JAUCTUITIINHBI
CI/IMMeTpI/I}I N CTPYKTYPHBIC KJIACCHI KPUCTAJNIMYCCKHUX CUCTCM, KpUCTAJIIINU-

4yecKas CTPYKTypa BELIECTBa, ONEpalliy U 3JIEMEHTbl CUMMETPHUH, KJIACChl U IPYII-
bl CUMMETpPUH, 3JEMEHTapHas siuelika, cuHroHus, OOmas u cucreMaruyeckas
KPUCTAUIOXUMUS, B3aUMOACHCTBUS MEXKIY CTPYKTYPHBIMH E€IWHULAMH B KpH-
CTajule, KOOPAWHAIMOHHBIE YUCJIA U MHOTOIPAHHUKH, OCHOBHBIE THIIbI KPHCTAJ-
JUYECKUX CTPYKTYp, MeToasl ncciienoBaHus KPUCTALINYECKUX CTPYKTYpP, PEHT-
T€HOBCKOE H3JIy4€HHE, PEHTT€HOBCKAsl CHEKTPOCKONUS, PEHTI€HOBCKas Iu(dpak-
Ul
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