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Cnucox AOKYMCHTOB H MaT€puajaoB

1. IlepedyeHp IUTAHUPYEMBIX pE3yJIbTATOB OOYYEHHs] MO JUCIUIUIMHE, COOTHECEHHBIX C | 3
YCTAaHOBJICHHBIMH B  OOpa30BaTEIbHON TpOrpaMMe HHAMKATOPAMH  JIOCTHIKEHUS
KOMIIETEHIIN I

N

[lenp 1 MECTO TUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTelbHON IPOrpaMMBbl 4

3. Conepxxanue paboueil mporpamMmbl (00BEM TUCHMIUIMHBI, THUIBI M BUABl YYEOHBIX | O
3aHITHH, yueOHO-METOJMUECKOe 00eCIeUeHE CaMOCTOSITENIbHOM paboThl 00y4arOIIUXCsl)

4. DoHJ OLICHOYHBIX CpCACTB IO NUCHUIIJINHE

4.1. TlepeyeHb KOMIIETEHIMH M WHIUKATOPOB JOCTH)KEHUS KOMIIETEHIMHM C yKa3aHUEM | 5
COOTHECEHHBIX C HHUMHM 3allJTAHMPOBAHHBIX PE3yJIbTATOB OOyuYeHHs IO JAUCLUILIUHE.
OnucaHue KpUTEPHUEB U IIKAJI OLEHUBAHUS PE3yIbTaTOB O0YyUEHHUs IO JUCIHUILIMHE.

4.2. Tunossle KOHTPOJIBHBIC 3alaHud WM HHBIC MATCpUallbl, HCO6XO,Z[I/IMLIC JJIA 7
OLICHUBAHUA PE3YJIbTATOB o6yquI/1$1 10 ANCHUILIMHE, COOTHECCHHBIX C YCTAHOBJIICHHBIMU B
06p3.30BaTCJ'II>HOI71 nporpaMme HMHAHUKATOPaAMH AOOCTHXKCHUS KOMIICTEHITUM. MCTOI[I/I‘-IGCKI/IC

MaTepuaibl, ONpENeNSIoNIMe MPOUEAYpPbl OLIEHWBAHUSA pE3YyJIbTaTOB OOYyuYeHUs 110
JUCLIUTIIINHE.

5. YueOHO-MeToaUYECKOE U MH(DOPMAIIMOHHOE 00eCTieYeHNe JUCIIUITITUHBI

5.1. IlepeueHb OCHOBHOI M JOMOJHHUTENIbHOM yueOHOW JTuTepaTypbl, HeoOXoaumon i | 16
OCBOCHHS TUCIATUTHHEI




16

5.2. Tlepeuenb pecypcoB HHPOPMAIMOHHO-TEIICKOMMYHHKAIIMOHHOM ceTn «HTepHEeT» 1
mporpaMMHOr 0 O6CCHC‘I€HI/IH, H€O6XO,Z[I/IMI:IX JJIs1 OCBOCHHMA JUCIHMIIIIMHBI, BKIIHOYast

npodeccCuoHaIbHBIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE
17

6. MarepuanpHO-TeXHUYEeCKass 0a3a, HeoOXomuMasi ISl OCYIIECTBICHUS 00pa30BaTEILHOTO

mponecca 1o JUCHUIIINHE




1. IlepeyeHb MIaHNPYEMBIX Pe3yJIbTATOB 00y4YeHHs M0 JUCIUIIHHE, COOTHECEHHBIX €
YCTaHOBJICHHBIMH B 00pa30BaTe/IbHOM NPOrpaMMe HHAUKATOPAMH 10CTHKEHH S

KOMIIeTeHIU i

Ilo utoram ocBOcHUS JUCHUITIIMHBI OGy‘-IElIOH.[I/II\/'IC)I AOJDKCH OOCTUYbL CIICAYIOIUX PE3YJILTATOB

oOy4eHust:

Kareropus (rpynmna)
KOMIIeTeH Mt
(npu Hanunuuu OIIK)

®opmupyemast
KoMIeTeHuus (¢
YKa3aHHeM Ko0/1a)

KO)] H HAMUMCHOBAHHEC
HHAUKATOPA JOCTUKCHUHA
KOMIIETCHIIUH

Pe3yabTaThl 00y4yeHuUs1 Mo
JUCIHHUILINHE

Oo6menpodeccroHaNbHbIE
HaBBIKA

OIIK-1 Cnocoben
aHATU3UPOBATH U
HHTEPIPETHPOBATH
pe3yIBTATHI
XAMHYECKUX
9KCIIEPUMEHTOB,
HaOIIOAEHUI 1
HU3MEpEHUui

OIIK-1.1. CucremaTtusupyer u
aHATH3UPYET PE3yIbTaThI
XUMHYECKHX IKCIIEPHUMECHTOB,
HaOJIIoIeHUH, M3MEpeHui, a
TaKKe PE3YNbTAThl PACUETOB
CBOHCTB BEIIECTB M MATCPHAIIOB

3HaTh: TEOPETHYECKUE OCHOBEI 0a30BBIX
XMUMHYECKUX JUCIUIUIHH

YMeTh: penats TUIIOBBIE yaeOHbIC
3a/1a49¥ 110 OCHOBHBIM (06a30BBIM)
XMMHYECKUM JUCIUILTHHAM

Brnanmers: HaBbEIKaMu pabOTHI ¢ yueOHOH
JUTEPATYPOU 110 OCHOBHBIM
XMUMHUYECKUM JTUCHUILIMHAM

OIIK-1.2. Ilpeanaraet
MHTEPIPETALMIO PE3yJIbTATOB
COOCTBEHHBIX IKCIIEPUMEHTOB U
PacUETHO-TCOPETHICCKHUX PAOOT
C MCIOJIb30BaHUEM
TEOPETHYECKUX OCHOB
TPaAWIOHHBIX U HOBBIX
pa3zesIoB XUMHUH

YMeTh: BHINOJIHATH CTaHJapTHBIC
JeWcTBUs (KiIaccu(UKaIys BEIeCTB,
COCTaBJICHHE CXEM IIPOLECCOB,
CUCTCMAaTHU3aluAa JaHHBIX U T.H.) C
Y4€TOM OCHOBHBIX MOHIATHH 1 O6HII/IX
3aKOHOMEpPHOCTEH, POpMyITUpPyEeMBIX B
pamMkax 6a30BBIX XHMHYECKHX
JMCUUIUIHH

OIIK-1.3. ®opmynupyer
3aKITIOYCHUS U BBIBOIBI 110
pe3ynbTaTaM aHaln3a
JMUTEPaTypPHBIX JaHHBIX,
COOCTBEHHBIX
IKCIIEPUMEHTAIbHBIX U
PacUeTHO-TCOPETHICCKHUX PAOOT
XUMUYECKOW HallpaBJIE€HHOCTHU

YMeTh: BBINOIHATH CTAHJAPTHBIC
necTBus (KiaccH()UKAIUS BEIIECTB,
COCTaBJICHHE CXEM MPOLIECCOB,
CHCTEMaTH3alns JaHHBIX U T.I1.) C
YYETOM OCHOBHBIX TOHITHN U OOIIHX
3aKOHOMEpPHOCTEH, POpMyITUpPyEeMBIX B
pamMKax 0a30BbIX XUMHUECKUX
JIACLAIUIAH

OIIK-3 Cnocoben
MIPUMCHSTh
pacdeTHo-
TEOpETHUYECCKIE
METOIBI JIIS
H3yYCHHS CBOMCTB
BELIECTB U
MIPOIIECCOB C UX
y9acTHEM C
HCIOJIb30BaHUEM
COBpPEMEHHOM
BBIYHMCIIUTEILHOMN
TEXHUKU

OIIK-3.1. ITpumensier
TEOPETHYECKUE U
MOJIY3MIHPHYECKUE MOJICIIH
IpH PEIICHUH 33124
XHMHYECKOI HalpaBJIeHHOCTH

3HaTh: OCHOBHBIE IPUEMBI PaOOTHI CO
CIELMAIN3UPOBAHHBIM MPOrPaMMHBIM
o0ecriedeHreM NpH POBEACHUT
TEOPETHYECKUX PACUeTOB U 00paboTKe
9KCTIEPUMEHTAIBHBIX JTAHHBIX

YMeTh: MIPUMEHSATH
CIEIHATN3NPOBAHHOE ITPOTPAMMHOE
obecrieyeHne Mpy NPOBEACHUN
TEOPETHYECKUX PACUETOB U 00paboTKe
9KCIIEPUMEHTAIbHBIX JIAHHBIX

OIIK-3.2. Ucnons3yet
CTaH/IapTHOE MPOrpaMMHOE
o0ecrieyeHne Ipu  pelIeHUN
3a7a4 XUMUYECKON
HalpaBJICHHOCTHU

3HaTh: OCHOBHBIE IPUEMBI PAOOTHI CO
CIEIHATA3UPOBAHHBIM MPOTrPAMMHBIM
o0ecriedeHreM NpH POBEACHUT
TEOPETUUECKUX PACUETOB U 00paboTKe
JKCICPUMEHTAIBHBIX TAHHBIX
Brnajieth: HaBbIKAMH IPUMEHEHHUS
CHETHANTA3APOBAHHOTO MIPOTPAMMHOTO
obecriedeHns ¥ 0a3 TaHHBIX MIPH
peureHn# 3a1a4 npodeccuoHaIEHON
chephl IesITeNbHOCTH

2. Ileab ¥ MeCTO TUCHHUILIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM NPOrpaMmbl

Ilenm ocBOCHMS AUCHUIIINHBI:

- U3Y4YCHHE OCHOB KpHUCTasiorpaduu, CUMMETPUU M CBOWCTB KPHUCTAUIMYECKUX OOBEKTOB,
ATOMHOTO CTPOEHHUS KPHUCTAJIJIOB;

- MOATOTOBKA OakaiaBpa, MO3BOJISIIOIIETO €My yCIemHo padoTarh, 00nagasi YHUBEPCATbHBIMH U
MPEAMETHO-CIICHUATIM3NPOBAHHBIMU
MOOUJIBHOCTH ¥ YCTOMYUBOCTH Ha PHIHKE TPYAA B YCIOBUSAX KOHKYPEHTHON CPEIbI.

KOMIIETCHIIUSMMU,

CIOCOOCTBYIOLIUMU

ero COLUAIIbHOU




Hucnunmuna «Kpucmannoxumusy oTHOCHTCS K o0s3aTenpHOM yactu OIl.
Hucuunnuna uzyyaercsiHa 3 kypceB 6 ceMmectpe.
3. Conepxanue padoueii nporpaMmbl (00beM JUCHUNJIMHBI, THNIBI U BUAbl Y4eOHBIX 3aHATHIA,
y4eOHO-MeToAuYecKoe odecnedyeHne CaMOCTOSTeJIbHOI PadoThl 00y4AIOIINXCH)
Coneprxanne paboueii mporpammsl npeactasiieHo B [Ipmioxenun Ne 1.

4. ®DoHJ OLIEHOYHBIX CPECTB MO IUCHHUIIIHHE
4.1. llepeyeHb KOMIIETEHI[UIT 1 MHAUKATOPOB /IOCTUKEHUS KOMIIETEHIMH C YKa3aHUEM
COOTHECEHHBIX ¢ HUMHM 3aIUIAHUPOBAHHBIX Pe3yJbTATOB 00yUeHHsI M0 JUCHHIInHE. Onrcanue
KPUTEpPHeEB U MIKAJI OLlEHUBAHHUS Pe3yJIbTATOB 00y4eHHs MO IMCUHUILIUHE.

Kom u dopmymupoBka xommnerennuu OITK-1 CrocobeH aHaM3WpOBaTh M HHTEPIPETUPOBATH PE3YJIBTATHI XUMUYECKHX
SKCIIEPUMEHTOB, HAOIIOACHUH 1 N3MEpEHUI

Kox u HanmeHoBaHue Pe3yabTaThl 00y4eHus no Kputepnn onieHUBaHHS PE3yJIHTATOB O0YUCHHS
HHIUKATOPA AOCTHKCHHSA AUCHHILTHHE
KOMIIETeHIIUH He 3aureno 3aqreHo
OIIK-1.1. 3HaTh: TEOpEeTUYECKUEe OCHOBBI | 3aTpyaHseT | MMeer deTkoe, LIEIOCTHOE MPECTABICHUE O
Cucremarusupyet u | 6a30BBIX XUMHYECKHUX | Ci B COJIepKAHUU OCHOBHBIX XUMUYECKUX
aHAM3UpPyeT  Pe3ydbTaThl | AUCIUIUINH ONIpPEACTCHN | KypcoB U  OOmMX  3aKOHOMEPHOCTSIX
XUMHYECKHUX 1 6a30BBIX XUMHYECKHX IPOIECCOB, H3yYyaeMbIX B
SKCIEPUMEHTOB, TIOHATHI paMKaX OCHOBHBIX XUMHUECKUX AUCIUILINH
HaOJIOACHNH, W3MEpeHUH, | VYMeTh: pemats tunossle | He ymeer YMeer pemaTh 3a1a4y OBBIILIECHHON
a  TaKke  pe3yabTaThl | ydeOHBIC 3aJadd MO OCHOBHBIM CJIOKHOCTH M3 0a30BBIX KYPCOB XHMHH
pacueToB CBOWCTB BEWECTB | (06a30BBIM) XUMHUYECKUM
U MaTepUasoB JUCLHUIUIHHAM
Bnaners: HaBblkamMu pabotel ¢ | He Bmameer | Bnameer HaBBIKaMH KPHTHUECKOTO aHAIHM3a
y4eOHOH  nuTepaTypou 1o y4eOHOH HHPOPMAINH 110 OCHOBHBIM
OCHOBHBIM XUMHYECKHM paszenam XuMHuH, GOPMYIHPOBKH BEIBO/IOB
JUCHIUIUTHHAM Y y4acTHsl B IUCKYCCHU 10 yueOHBIM
BOIpOCaM
OIIK-1.2. IIpennaraer | YMmeTs: BRINONHATE cTaHaapTHele | He ymeer YMeeT IporHo3upoBaTh Pe3yJIbTaThl
HUHTEPIPETALUIO JeicTBus (knaccudukanus HECJIOXKHBIX MOCIe0BaTeNbHOCTEH
pe3yJIbTaTOB COOCTBEHHBIX | BEIIECTB, COCTaBIECHHE CXEM XUMHYECKHUX PEakIUi ¢ ydeToM o0IHX
SKCIEPUMEHTOB U | TIPOLIECCOB, cUcTeMaTH3alus 3aKOHOMEPHOCTEH MPOLECCOB, U3YIaeMbIX B
PacyeTHO-TEOPETUIECKHUX JaHHBIX W T.JI.) C Y4eToM paMKaxX OCHOBHBIX XUMHUECKUX AUCIUIIINH
paboOT C HCIOIb30BAHWEM | OCHOBHBIX IOHATHH M OOIINX
TEOPETUIECKHUX OCHOB | 3aKOHOMEPHOCTEH,
TPaAWIMOHHBIX W HOBBIX | GOPMyNIMpyeMBIX B  paMKax
pas3aenoB XUMUHN 6a30BBIX XUMHYECKHX
JUCLUIUINH
OIIK-1.3. ®opmymupyer | YMeThb: BHIIONHATH CTaHIapTHEIE | He ymeer YMeeT nporHo3upoBaTh pe3yJibTaThl
3aKIIIOYEHUS ¥ BBIBOJBI IO | ACHCTBUS (xmaccnduxanus HECJIOJKHBIX ITOCIIEN0BATEABHOCTEN
pesylbTaTamMm aHaJM3a | BEIIECTB, COCTABICHHE CXEM XUMHWYECKHUX PEaKIMi C y4eTOM O0InX
JIUTEPATypPHBIX JTAaHHBIX, | TPOLIECCOB, cUCTEeMaTH3alus 3aKOHOMEPHOCTEH MPOIECCOB, H3Y9aEMBIX B
COOCTBEHHBIX JaHHBIX W T.JI.) C YYeToM paMKaxX OCHOBHBIX XUMHUYECKUX AUCIUIIINH
AKCIEPUMEHTAIBHBIX U | OCHOBHBIX TOHATHH M 0OOIMIMX
PacueTHO-TEOPETUIECKHUX 3aKOHOMEPHOCTEH,
pabot XUMHYECKOH | GOpPMyIHpPYeMBIX B  paMKax
HaNpaBJIEHHOCTH 6a30BBIX XUMHYECKHX
JUCLUIUINH

KO,H u q)OpMyJ'IPIpOBKa KOMIICTCHIIMH OIIK-3 Crocoben MNPUMEHATHL PACYCTHO-TCOPETUYCCKNUE MCTOAbI 1JId U3YyYCHUA CBOICTB
BCHICCTB U MPOLCCCOB € UX YYACTUEM C MCIIOJIb30BAHUCM COBpCMeHHOﬁ BBIYMCIIUTEILHON TEXHUKH

Koa n PesyabTaTsl Kpurepun olieHHBaHMs pe3yIbTaTOB 00yUYeHNUS
HaNMEHOBaHHe o0y4eHus no
HHIUKATOPA AUCHHILTAHE
JO0CTHKEHUS He 3aureno 3a4TeHo
KOMIEeTeHIUH
OIIK-3.1. 3HaTh: OCHOBHBIE 3HaeT OTAeNbHBIC IPUEMBI 3HaeT OCHOBHBIE TIPHEMEBI pabOTHI CO
IIpumenser IIPUEMBI PabOTHI CO paboTsl ¢ HanboTEe CIIEUAIN3UPOBAaHHBIMU IPOIPaMMaMHU,
TEOPETHYECKHE W | CTICIHAIM3UPOBAHHBIM | MONMYJIIPHBIMH HCTIONb3YEMBIMH B XFMHH,




HOJySMIHUPHYECKUE | IPOrPaMMHBIM CrHeUaIU3UPOBAaHHBIMHU MaTepuasoBEJACHIH 1 CMEXHBIX C HUIMH

MOJIEN mpu | obecrie4eHueM Mpu porpaMMaMH, UCIOJIb3YeMbIMU | 00JIACcTSX 3HAHMS

peleHnu 3aJa4 | MpOBEICHUH B XUMHHU M MaTepUalOBE/ICHUH,

XHUMHYECKOH TEOPETHYECKUX HO 3aTPYAHSETCS B UX

HarpaBJIeHHOCTH pacyeroB ¥ 00paboTKe | peaM3auuu
9KCTIEPUMEHTAIBHBIX
JAHHBIX
YMeTh: NpUMEHATH YMeeT UCoNnb30BaTh OTAENBHBIE | YMEET HCIOIb30BaTh
CHELHUATN3UPOBAHHOE | (PYHKIIMH HEKOTOPBIX CHEUATH3UPOBAHHOE IPOTPAMMHOE
IIPOTPaMMHOE CHEUATN3UPOBAHHBIX IPOTPaMM | OOECIIEUCHUE ISl IPOBEICHUS
obecrnieueHme Ipu U 00pabOTKH TEOPETHICCKHUX PacueTOB U 00pabOTKH
MIPOBEJCHUH 9KCTIEPUMEHTAIIBHBIX JaHHBIX 9KCIIEPUMEHTAJIBHBIX JaHHBIX PU
TEOPETHYECKHUX penieHun 3a1a4 npodeccrnoHaIbHOM
pacyeToB U 00paboTKe cepsl IeSTeIbHOCTH
9KCTIEPUMEHTATBHBIX
JI@HHBIX

OIIK-3.2. 3HaTh: OCHOBHBIE 3HaeT OT/eNbHbIE TPUEMbI 3HaeT OCHOBHBIE IPUEMBI PA0OTHI CO

Hcnons3yer TIpUeMbI paboTHI CO paboTsl ¢ Hanboee CHeUaIM3UPOBAaHHBIMH IPOTPaMMaMH,

CTaH/IapTHOE CHELHATN3UPOBAHHBIM | TOIMYJISPHBIMH UCTIONb3YEMbBIMH B XHMUH,

pOTPaMMHOE MIPOTPaMMHBIM CHEUATN3HPOBAHHBIMHU MaTepuanOBEACHNN M CMEXHBIX C HUIMH

obecrieueHne mpu | obecreueHNEM Ipu MpOTpaMMaMH, UCTIONB3YEeMBIMI | 00JIaCTSAX 3HAHUS

pelnIeHnn 3a7a4 | MPOBEICHUH B XUMHHU U MaTepUaJIOBE/ICHN,

XMMHYECKOH TEOPETHUECKUX HO 3aTPYAHSETCS B UX

HaIpaBJIeHHOCTH pacdeToB ¥ 00paboTKe | peayn3annuu
OKCIICPUMEHTAJIbHBIX
JAHHBIX
Brnaners: HaBbIKaMu Braneer cnoco6HOCTBIO Bianeer ciocoOHOCTBIO CaMOCTOSITENBEHO
MIPUMECHCHUA HUCIIOJIB30BaTh HCIIOJIB30BaATh CIICIUAJIM3UPOBAHHBIC
CHELUaTH3UPOBAHHOTO | CIIEIHATN3UPOBAHHOE 6a3bl JAHHBIX u crienuaIbHOe
POrpaMMHOTO NporpaMMHOE oOecreyeHue nporpaMMHoOe oOecrieueHne AJisl TOoUcKa
obecrieueHus 1 6a3 TOJIBKO TPH HETIOCPEICTBEHHOM | HEOOXOIuMOH HAay4HO-TEXHUIECKON
JAaHHBIX TP PEIICHUN | YY9acTHH CHenuaucTa oomee nHpopManuy, MPOBEOCHUS PacyeToB,
3amaq BBICOKO KBaNN(HUKALUH 00paboTkn 9KCIIEPUMEHTAIBHBIX
npodeccHoHaNTBHOM JTAHHBIX, MOATOTOBKH HaY9IHBIX
cepsl IesITeNbHOCTH yOJIMKanuii U TOKJIa10B

Kputepusimu orieHMBaHUS SBISIOTCS OalTbl, KOTOPBIE BBICTABIISIFOTCS MPETIOAABATEIEM 33 BHJIBI
NeSITeIbHOCTH (OLICHOYHBIE CpEeACTBA) IO HUTOraM M3ydyeHHs MoAyJei (pa3fenoB IUCLUIUIMHBI),
NEPEYUCIICEHHbIX B PEUTHHI-IUIAHE TUCHUIUINHBL (075 3auema: TEKYUIMH KOHTpPOJb — MakcuMym 50
6au10B; pyOeKHBIM KOHTPOJb — MakcuMyM 50 6auioB, noouipuTenbHble 0amisl — MakcumMyM 10).

[IIxansl OLICHUBAHHUS:

3ayTeHo — oT 60 10 110 peliTHHroBbIX 6ayIoB (BKItOYast 10 mMOOIIPHUTENbHBIX OAIIOB),

He 3auTeHO0 — OT 0 10 59 peHTHHTOBBIX OAJLIOB).

4.2. TunoBble KOHTPOJbHbIE 3aJaHHUS WJIM WHbIE MATepHAIbl, HEOOXOAUMbIe I OLEHUBAHHSA
pe3yJIbTATOB 00y4eHHUs] M0 AUCHHUILINHE, COOTHECEHHBIX C YCTAHOBJIEHHHIMH B 00pa3oBaTe/IbHOM

nporpamme

HHIAUKATOpaMu

JOCTHKCHUA

KOMIIETeHIIH.

MeToauueckue MaTepualbl,

onpeaeasomue npoueaypbl ONeHUBaHUA pe3yJibTaTOB Oﬁy‘{eHI/lﬂ Mo AMCHMIIJIMHE.

KO)I 1 HAMMEHOBAHME UH/IUKATOpPa
JOCTHIKCHHUS KOMIICTCHIUHN

Pe3yJ’lLTaT])l Oﬁy‘lel-[l/lﬂ o JMCUHMIIJINHE

OneHoYHbIE cpeacrsa

OIIK-1.1. CucremaTH3upyer u aHAIU3UPYET

3HaTh: TEOPETUIECKUE OCHOBBI OA30BBIX

Komnoksuym 1.

PE3yNBTaTOB COOCTBEHHBIX IKCIIEPUMEHTOB U
PacueTHO-TEOPETHIECKHUX paboT ¢

(kmaccudukaius BENIECTB, COCTABICHUE CXEM
IMPOIECCOB, CUCTEMATU3AIMA JaHHBIX 1 T.H.) C

pe3yNbTaThl XUMUIECKHX IKCIICPUMEHTOB, XUMHYECKUX JTUCIAILIHH Cummerpus
HAOJFOICHU, U3MEPEHUA, a TAaKKe YMeTh: pemars THIIOBBIC YYSOHBIC 33]Ja9H 110
Pe3yJIbTaThl PacYeTOB CBOMCTB BEIIECTB U OCHOBHBIM (0a30BbIM) XUMHYECKUM
MaTepHUalioB JUCIIATUTHHAM
Bnaners: HaBbIKaMu pabOTHI ¢ yueOHOU
JUTEPaTypOi IO OCHOBHBIM XHMHUYECKHM
JIUCITUTUIMHAM
OIIK-1.2. Tlpeqymaraer HHTEPIPETAITHIO YMeTh: BBINIOJIHATh CTAHIAPTHBIE IEUCTBUS IIucbmenHas

Kontponsuas pabora

Nel




HCIOJIb30BAHUCM TCOPETUUCCKUX OCHOB
TPaAULIMOHHBIX U HOBBIX Pa3/icjiOB XUMUHN

YYETOM OCHOBHBIX HOHSTHIT U 0OLIUX
3aKOHOMEpPHOCTEH, (POpMYIIMPYyEMBIX B paMKax
0a30BbIX XUMHYECKUX JAUCIUILINH

OIIK-1.3. ®opmynupyeT 3aKIIOUeHUs U
BBIBOJIBI 110 PE3yJIbTaTaM aHaIu3a
JIMTEpaTypHBIX JaHHBIX, COOCTBEHHBIX
9KCIIEPHUMEHTAIBHBIX H PACYETHO-

YMeTh: BBIIOJHATH CTaHJapTHBIC ﬂeﬁCTBHH
(KJ'IaCCI/I(i)I/IKaHI/Iﬂ BCIICCTB, COCTABJICHUEC CXEM
MMpo1ecCcoB, CUCTEMATU3alMd JaHHBIX U T.H.) C
Y4E€TOM OCHOBHBIX TIOHATHH B 06HII/IX

ITuceMennas
KonTtponbHas pabora
No2

Komnoksuywm 2.

TEOPETHIECKHUX paboT XMMHUIECKOI 3aKOHOMEpHOCTeH, popmymmpyembIx B pamkax | CTpykrypa.
HalpaBJICHHOCTH 0a30BBIX XUMHYECKUX TUCLIHUILINH
OIIK-3.1. IIpumeHsieT TeopeTHIECKIE U 3HaTh: OCHOBHBIC TIPHEMEI pabOTHI CO [Mucermennas

MOTy3MIUPHYECKUE MOJEIH MIPH PEILICHUN
3aJa4 XMMHUYECKOH HapaBICHHOCTH

CIICIHATI3UPOBAHHBIM ITPOTPAMMHBIM
obecrieueHreM TIpH TIPOBEICHUN
TEOPETHYCCKHUX PACUCTOB U 00pabOTKe
IKCIIEPUMEHTAIBHBIX TAHHBIX

YMeTh: MPUMEHSATH CIEIUATH3UPOBAHHOE
porpaMMHOe 00ecriedeHre Ipyu MPOBEICHUN
TEOPETHYCCKHUX PACUCTOB U 00pabOTKe
9KCIIEPUMEHTAJIBHBIX TAHHBIX

Kontponsuas padora
Ne3

OIIK-3.2. Mcnonb3yeT CTaHAapTHOE
IPOrpaMMHOE 00ecIieYeHHE TP PEIICHUH
337124 XUMUYECKOW HAIPABICHHOCTH

3HaTh: OCHOBHBIE IIPUEMBI PAOOTHI CO
CTHEUATH3UPOBAHHBIM ITPOTPAMMHBIM
obecrieueHneM MpyU POBEICHUN

TectupoBanue

TCOPETHYECKUX PACIETOB 1 00paboTKe
IKCHEPUMEHTAIBHBIX JAHHBIX

Biazieth: HaBBIKAMH IPUMCHEHUS
CIIeNUATH3UPOBAHHOTO IPOrPAMMHOTO
oOecrieueHus U 0a3 JaHHBIX MIPU PELICHUN
3aJa4 npoQecCHoHaNbHON chepbl
JICATEIbHOCTH

Bomnpocsl k ko/L10KBHYMY 1
OcHoBbl kpucTaiorpagpun. Cummerpus.

Omnepanuu u 31eMeHTsl cuMMeTpu. CoOcTBEHHbIE U HECOOCTBEHHbIE BpallleHHs. B3aumoneiictaue
onepauuii cummetpuu. ['pymnmna, nmopsaok rpynmsl, noarpynmna. Cucrema Illendnuca, Touednsie rpymimbl
U ux cemeiictea. O003HaueHMs omepaluii CHMMETPUM U TOYEYHBIX Ipymnn B cucteme I'epmana-MoreHa.
Toueunble rpynnbl HU3LIEH, CpeHEN U BhICIIEH KaTeropuid, npumepbl. CBs3b 3epKajlbHBIX IOBOPOTOB B
cucreme lllenduuca u noBopoToB ¢ uHBepcuel B cucreme I'epmana-Morena. OpOUTHI TOYEUHBIX TPYIIII,
KpaTHOCTb OpOUTHI (CUCTEMBl HSKBHMBAJIEHTHBIX TOYEK) W CHUMMETpUs e€ Mno3uuuid. beckoHeuHble
(mpenenbHbIe) TOYEUHBIE TPYIIIHI.

TpaHCHsAIMOHHAs CUMMETPHS U KPUCTAJUIMYECKasl pelleTKa, TUIbl PeIIeTOK. DJIeMEHTapHas siuelka
KpucTaiia (mapajiesienunesl MOBTOPSAEMOCTH), TMapaMeTpbl d3JeMEHTapHOM  sueiiku. MHaekchl
HaIpaBJIEHUH U IUIOCKOCTeH B pemeTke. Kpucramiorpadguueckue n Hekpuctaaorpapuueckue onepanuu
cuMMeTpun. B3anMozelcTBHE 3aKpBITBIX JIEMEHTOB CUMMETPUHM M TPAHCIALMM, npuMepsl. CHHIOHUU
KPUCTAJIJIOB, X TOJIO3JI[PUUECKHE TPYIIIbI U NapaMeTpbl 3J€MEHTapHOW suelku. TUIbl HEHTPUPOBKHU U
pewetku bpase. Kpucramiorpadguueckue ToueqHble TPYIIIbI.

OTKpBITBIE 3JIEMEHTHI CUMMETPUH (BUHTOBBIE OCH M IJIOCKOCTH CKOJIBXKEHUS), UX 0003HAuUEHUs IO
I'epmany-MoreHy u aeiictBue. BzaumoaeicTBue OTKPBITHIX M 3aKPBITHIX 2JI€MEHTOB cuMMeTpun. O01mue
W YaCTHBIE IO3UIMU B DdJEMEHTapHOW suelke. IIpocTpaHcTBeHHBIE Tpynmbl: cMMBOJI 0 ['epmany-
MoreHy, CBSI3b € KpPUCTAUIOTpaUUECKHMM KJIaCCOM M KpaTHOCTbIO OOIIeH MO3UIMM B sUEHKe.
WNHTepHannoHaibHble TaOINIIBI U COIEPKAILAsCA B HUX HH(OpMaLKs O MPOCTPAHCTBEHHBIX IpyIax.

Bonpoch! K KOJIOKBHYMY 2
Crpykrypa

Judpakuus peHTTeHOBCKUX Jydel Ha kpucramie. BeiBog dopmynsl bperra. Tumbl MexaTOMHBIX
B3aMMOJCMCTBUI B KpHUCTajule (METaNIMYECKOe, HOHHOE, KOBAJIEHTHOE, BaH-/I€P-BaajbCOBO), UX
OTHOCHUTEIJIBHBIE JHEPIMM W HANpPAaBIEHHOCTb B IpOCTpaHCTBE. [IpMHIMIBI CTPOEHUS KPHUCTAIUIOB
poCThIX BemecTB B Ilepumonnueckoir cucreme, MeTaulbl M HeMeTaulbl. [[noTHBIE W TUIOTHEHIIME
mapoBble ynakoBku B cTpykType metaos (ITK, I, OLIK, I'TTY, I'LIK), ko3¢ ¢uuenTs! 3amnonHeHus
IPOCTPAHCTBA B OJTHUX YNAKOBKAaX, BHUABI WU pPaguychl IMYCTOT B HHUX. PacmnonoxeHue MI0THBIX
(MIOTHEMIINX) CIOEB B CTPYKTYpax MeTayuloB, moiauTumbl. Hecrexnmomerpuueckue (azbl BHEAPEHHS.
HckaxeHus: uieanbHbIX HIAPOBBIX YMAKOBOK B CTPyKTypax MeramioB (Zn, Cd, In, Hg). XapaktepHubie
0COOEHHOCTH KPHUCTAJUIMYECKUX CTPYKTYP MPOCTHIX BEIIECTB-HEMETAJUIOB: MOTHBBI PACIIOI0KEHUS




aTOMOB B KpHUCTaJlJle, KOBAJEHTHbIE M BaH-II€p-BAaaJbCOBBI B3aUMOJACUCTBUS. [IpMHIMI IUTOTHEUIIEH
YIAaKOBKH C 3allOJHEHUEM MYCTOT B OMUCAHUU KPUCTAIUIMYECKHX CTPYKTYp OWHApHBIX COEIMHEHMH.
HNoHHbIE KPUCTATUIOXUMUYECKUE PAIAYChI. 3aBUCUMOCTh (DH3NYECKUX CBOMCTB MOHHBIX KPUCTAIOB OT
3apsi/ioB, PaJNYCOB U PACTION0KEHHS HOHOB.

OcHOBBI KPUCTAJNJIOXUMHUH HECOPraHUIECCKUX coeIMHEeHMI.

Crpoenne u (u3nuecKue CBOMCTBA pa3iaMuHBIX Moaudukanuii yriaepoga. Kpucrammmueckue
CTPYKTYpPbl M CBOHCTBa JJIEMEHTOB-aHAJIOTOB yriepojga B moarpymnme (Si, Ge, Sn). Ilpocreiimue
ctpykrypabie Tanbl AX (CsCl, NaCl, canepur, Bropuut, NiAs), ux onucaHue B TEpPMHUHAX TUIOTHEHIIIEH
YIAaKOBKM M 3amosieHeHus: mycToT. Hekoropsle cTpykTypHble THNBI AX2: (UIIOOpPUT U aHTUDIHOOPHUT,
pytui, Cdlz, CdClz, M0S3, ux omucanue B TepMUHAX YIIAKOBKM aHHOHOB M TOCIOWHOTO 3arlOJHECHUS
nycToT KatuoHamu. KOopyHIOBBIF MOTHB B PacHoOOXKEHUU KaTHOHOB B IyCTOTAX: HMPUHIMIIBI CTPOCHMUS
kopynaa (a-Al203), pyounna u FeCls. Crpoenne ReOz u mepoBckuta ABOs; ommcaHue CTPyKTYpBI
IIEPOBCKUTA B TEPMUHAX 3allOJIHEHUS IYCTOT IUIOTHEHIIEH ynakoBKU. [IpMHIMIBI CTpOEHUs IIIUHENeH
AB204 (npsimMas u oOpallieHHas ), IPUMEPbI COEAUHEHNHN CO CTPYKTYPOH IIIHUHEIH.

Kpucrannmueckne Mmoaudukanuy HATpUIa 00opa, IPUHIMIIBI CTPOEHUS U CBOMCTBA. XapaKTepHbIe
KOOPAWHAIIMOHHBIE MOJUAIPbI aTOMOB MeTayuia s K.4. oT 4 1o 10. MocTtukoBasi GyHKIUS JTUTAHAOB U
KOOPJMHAIIMOHHBIE TOJMUAJPBI  (TETpa’lapbl, OKTa3Apbl) C OOLIMMM BepIIMHAMH B OWMHApHBIX
HEOPraHMYECKUX COCIMHEHUSX, MPUMEPHI CTPYKTYPHBIX MOTHBOB M3 TaKWX MOJIMAAPOB). CHIIMKATHI
[MpuHNMIBl cCTpOoeHUS KpucTaindeckux Moaudukarmii Si02: kBapma, B-TpuaumMuTa U -KpUcToOAINTa,
CTHMILIOBUTA. ATIOMOCHIIMKATOB. [IpUHIUIIBI CTPOEHUS LIEOJIUTOB.

[TpyHLIMIIBI CTPOEHUS MOJIEKYJISIPHBIX KpucTaiioB. KoBajeHTHbIE U BaH-/1€p-BaajabCOBbI PAIUYCHI.
Kpurtepun ouenku (B 0a/1;1aX) KOJUIOKBUYMOB
- 0 GayTOB BBICTABIICTCS CTY/ICHTY, €CIIM CTYJICHT HE MMEET MPEICTaBICHU 00 00CyKIaeMoM paszene
JUCLUIUIMHBI;

- 5 0ayII0B BBICTABIIICTCS CTYICHTY, €CIIM CTYJICHT UMeeT (hparMeHTapHbIe MPEICTaBICHHS 00
00CyX/1aeMOM pazjiesie AUCUUILINHBL;

- 10 GansoB BBICTABISETCS CTYACHTY, €CIIM CTYICHT MMEET HEIOJHBIE MPEICTaBICHUS 00 00CyKIaeMOM
pasjene JUCLUIUINHBL;

- 15 GanoB BBICTABISIETCS CTYICHTY, €CIIM CTYICHT HMEET C(pOpPMUPOBAaHHBIE, HO COJIEpIKaIIne
CyLIEeCTBEHHBIE MPOOEIIBI MPeICTaBIeHHs 00 00CYXK1aeMOM pasiene JUCHUIUINHBI;

- 20 6aoB BBICTABISIETCS CTYICHTY, €CIIH CTY/IGHT HMEeT CpOpMUPOBAaHHBIE, HO COZIEpIKaIINe
OTJeNIbHBIE POOeIbI MpeIcTaBIeHHs 00 00CyKAaeMOM pasjiene JUCIUIUINHEL;

- 25 0anoB BBICTABISIETCS CTY/CHTY, €CIIM CTYICHT HMEET CPOPMUPOBAHHBIE CHCTEMATUYECKHE
npezcTaBieHus 00 00CyK1aeMOM paz/elie TUCIUILTUHBI.

KonTtpouabnas padora Nel.
(O6paszer ouera.)
1. Tlepeuncnure OCHOBHBIE CBOMCTBA KPUCTAIIIIOB
2. KakuM cuMMeTpHYecKIM MPeoOpa3oBaHUsIM COOTBETCTBYIOT CIIEAYIONINE JIEMEHTHI CHMMETPHH:
21;a, b, c; 6?

3. Tlomb3ysice TeOpeMaMu O COYETAHUSAX FIEMEHTOB CUMMETPHH, OMIPEIEIIUTE TOUYSUHYO TPYIIITY
CUMMETpPHUH, 3anHUIIUTe (HOPMYITY, KATETOPHIO, CHHTOHHIO, BU CUMMETPHH, MEKIYHAPOIHBIN
cuMBoa u cumBo lllendauca u nocrpoiite crepeorpaduueckyro NpoOeKIuio, eciu 1aHo: Lo
NepHeHIUKYIJIIpHas HHBEPCUOHHON OCH YETBEPTOTO MopsiaKa?

Moxet 1 OBITh KOMOMHAITUS TIPU3MBI U IBYX MOHO3IPOB?

Mosxet a1 rpassb (100) 6b1Th cuMBOIIOM TIPOCTOi hopMbl rekcaszpa (kybda) - {100} 7

[TpuBeauTEe MPUMEPHI 3aMKHYTHIX MIECTUTPAHHBIX IPOCTHIX (POPM CpPETHEH KaTerOpHu.

Kakoii u3 rpaneil TerparoHaJbHOW CHHTOHMH MOTYT COOTBETCTBOBaTh MHAEKCH Muiutepa (111):
OTCEKaIoIIel Ha KOOPJAMHATHBIX OcsX a, b, cotpe3ku 1, lu2 cmunu 2, 1 u 1 cm?

8. CdopmynupyiiTe 3aKOH IPaHHBIX YIJIOB.

9. C nmoMompIo Kakux MpUOOPOB MOKHO U3MEPHTH YTIII MEXKITy TPaHsIMH B KpUCTaJLIaX?

10. Iepeuncnure OeckoHEUHBIE (ITPEACIbHBIEC) TOUEUHBIE TPYIIBI CHMMETPHUH.

No ok



KonTpoabHas padora Ne2.
(O6paszer ouera.)

1. TlpuBenawte mnpUMEpPHl METAUIOB, CTPYKTypa KOTOPBIX MIPEACTABISICT COOOH TPEXCIOMHYIO
TUIOTHEHIIYIO IIApOBYIO YMaKoBKYy. Kak pacronokeHbl aTOMBI B 3JIEMEHTApHBIX sUEHKaX ITHX
MetaioB? KakoBa koopauHaius aToMoB?

2. B xpucrammueckoii crpykrype cocraBa AB2Cy atombr C 00pa3yroT IIIOTHEHIIYIO YITAKOBKY.
Koopaunanmonnoe unciio aroMoB A paBHO 4, a atoMoB B — 6. KakoB THIl 3aHATHIX ITyCTOT?
Kakas yacTtb mycToT 3anonHeHa’?

3. TIpu 1425°C xene30 umeeT 06bEMOIICHTPUPOBAHHYIO KYOHUECKYIO sueiiky (a=2,940 A).

PaccuuraiiTe maoTHOCTD *ejne3a U aTOMHbBIN (METaUIMYeCKHil) paauyc.
Onpenenure CIOMHOCTh IVIOTHEUIIEH YIAKOBKH: ... TKKK... .
5. VYkaxuTe OCHOBHBIE YEPTHI, XapaKTEPU3YIOLIHE KyOUIECKYIO IUIOTHEHIIIYIO IIAPOBYIO YIIAKOBKY.

N3006pa3ute 3neMeHTapHYyI0 SYEHKY JIJIs 3TOM CTPYKTYPBHI.

6. C ucnoap30BaHUEM MPOCTEHIICH 30HHON TEOPUHU ONMUILUTE PA3ININE MEXKITY IIEKTPUUECKON

MIPOBOAMMOCTBIO B MeTaJlJIe (HAallpUMep, JIMTUU) U OTYyPOBOIHUKE (HApUMeEp, TepMaHun ).

7. Kybuueckas monudukanus HgS umeer mapamerp sueiiku 5,84 A, Z=4; nist rekcaroHaabHON
Moaudukanuu a=4,16, ¢c=9,54A, Z=3. Kakyro Moaudukanuio npeacTaBiIsioT cOO0N KpUCTALIbI
HgS, ecm ux nnotHoCTh 7,73 T/eM®.

Hanummre ypaBuenue Jlays. HazoBute Tpu MeToaa nonydenus 1upakiinoOHHON KapTUHBI?

9. st KaK¥X THUIIOB PEHIETKH XapaKTEPHBI TNIOCKOCTH CKOJIB3SIIETO

oTpakeHus TUTIOB “n”” u “d”? [IpuBeauTe MPUMEPHI.

10. Kak  Ha3pIBalOT CBOMCTBO KPHCTAUIOB  KOJOTHCS TIO  IUIOCKOCTSIM,  IapajuIeIbHBIM

JNEHCTBUTENbHBIM U BO3MOXHBIM I'paHsiM?

&

©

KontpoabsHnas padora Ne3.
(O6paser ouera.)
1. Omnpegpenure, K KaKOMy CTPYKTYpPHOMY THUITy OTHOCHTCS KyOWdecKas 3JeMEHTapHas sdelka co
CIEAYIOIKUMHA KOOpAUHATaMHU aTOMOB MX:
a. M:(1/200),(0%20),(00 %), (1/2 % %)
b. X:(000),(1/2'%0),(1/20 '), (0 2 %)
2. Ilepeuncnure, kakue npocTble (OpPMBbI B OrpaHKE KpUCTaJljla MOTYT yKa3blBaTh Ha TO, YTO OH
o01aaeT ONTUYECKON aKTUBHOCTBIO.
3. Monokpucrann o6ToueH B popme mapa. Kak uzmenurcs ero ¢popma npu HarpeBaHuu, €CiIu OH
OTHOCHUTCS K KyOUUYECKOM, TeTparoHaJbHOW CUHTOHUU?
Yro Takoe «HecoBepIIeHHbINH n3oMopdusm»? [IpuBenute npuMepsl.
5. Kakoil cTpyKTypHBII THII OIyYaeTCs U3 CTPYKTYPbl KAMEHHOW COJIM B pe3yJIbTaTe yAaJeHUs BCeX
aTOMOB WJIM NOHOB OJHOTO THUMa?
6. DHeprusi KpUCTAJUIMYECKOH PpEIIeTKM HEKOTOPHIX COCAMHEHUH HMEeT CIICAYIONINe 3HAYeHUs
(25°C):
BemectBo NaCl C(anmas) Cu H20 I2 CO2
Exp, KJIK/MOB 774 715 302 50 42 26
a) Kakue n3 mepeyncieHHBIX BEIIECTB UMEIOT:1) MOJIEKYJApHYIO; 2) HMOHHYIO; 3) aroMHylo; 4)
METAIIMYECKYI0 KpHCTaJUIMYecKylo pemeTrky? 0) Kak BiauseT TN XMMHMUYECKOH CBS3H MEXIY
YacTUIIAMU Ha DHHEPIuI0 KpucTajuiMyeckod pemetku? B) Kak B3auMOCBS3aHbI  JHEpPrus
KPUCTAJIIMYECKON PELIETKU U TEMJI0Ta BO3TOHKH BELIECTB?
7. Ha3oBuTE TOUEUHbIE U HapHbIE 1e()eKThl KPUCTATIINIECKOH CTPYKTYPHI.
8. UTo Takoe — CerHeTo3IeKTpUKU? XapaKTEPHbIE KPUCTAIIMYECKUE CTPYKTYPBI CETHETOIEKTPUKOB?
9. Ilouemy Hanuume B KpucTasuie MUpod¢ddekTa 3acTaBisieT NpearnonaraTb U HaTuuue nbe3odPpQexra,
HO HE HA000pOT?
10. LlenoveyHbIil cUIMKAT POAOHUT COJEPKHUT S5 TETPAdIPOB B KPEMHEKUCIOPOJIHOM pauKaie,
KaTHOHBI KaJbIMs 1 Mapranua (+2). Kakoil crexuoMeTprueckuii CocTaB y poJIOHUTA, €CJIM KaTHOHOB
Maprasia B 4YeThIpe pa3a 0oJblie, YeM Kaablus?

e

Kpurepun ouenku (B 6anax):
— 10 6anJ10B BBICTABISIECTCS CTYACHTY, €CJIM BbINOIHEHO 10 3aganuii;



9 0aJ110B BBICTABIIAETCS CTYJIEHTY, €CJIN BBIIIOJIHEHO 9 3a1aHuii;
8 0ay110B BBICTABIIAETCA CTYJIEHTY, €CJIN BBIIIOJHEHO 8 3a/1aHNUI;
7 06aJU10B BBICTABIISIETCA CTYJICHTY, €CJIM BBINOJIHEHO 7 3alaHUM.
6 0aJ1710B BBICTABIISIETCS CTYICHTY, €CJIA BBIMOJHEHO 6 3aaHU;
5 6aJ1710B BBICTABIISETCS CTYICHTY, €CJIA BBIMOJHEHO 5 3alaHu;
4 0aJ1JI0B BBICTABIISICTCS CTYACHTY, €CJIU BBITIOJHEHO 4 3a1aHUS;
3 0aJU10B BBICTABIIICTCS CTYJICHTY, €CIIM BBITIOJIHEHO 3 3a7aHus;
2 0aJ1IJIOB BBICTABIISICTCS CTYACHTY, €CJIM BBITIOJHEHO 2 3a/IaHHS;
1 6a/110B BBICTABIISIETCS CTYJICHTY, €CJIA BBITIOJIHEHO | 3a/1aHue;

IIpumepHBIe BOIPOCHI KOMIIBIOTEPHOIO TeCcTa
Bua cummerpun TouedHO# Tpynnsl 4mm?
a) LIEHTpaJIbHBII
0) ruIaHaIbHBII
B) TETparoHaJIbHbII
I') IUIaHAKCUAJIbHBIN
CHHTOHMS TOYEUHOM TpymIiel 4mm?

a) KyOuueckas

0) pomOHUUecKas

B) T€TparoHajbHas
I) IJIaHaJbHas

Kakomy a5ieMeHTy CHMMETPUH COOTBETCTBYET MOCIIEIOBATEIHHOE OTPAKECHUE B IIEHTPE UHBEPCHH
1 oBopot Ha 120%?

a) Lis;

0) JIs;

B) Jls;

r) 63

Hanngme kakoro sjaeMeHTa CHMMETPHH 003aTeNbHO ISl KyOMYECKOW CHHTOHUU?
a) 4L3;

6) [1nockocTs cUMMETpUN;

B) LlenTp cummerpuu;

r)3L4

Kakue cHHrOHUM UMEIOT NPSMOYTOJIBHYIO CUCTEMY KOOpIUHAT?

a) poMOMYecKas U KyOudeckas

0) TOJIbKO KyOHnueckas

B) T€TparoHajibHas U KyOuueckast

r) poMOuyeckasi, TeTparoHajibHas, Kyonueckas

Kakoii a71eMeHT cHMMETpUU HEe MOXKET IPUCYTCTBOBATh B TOUEUHBIX I'PYIMIAaX CUMMETPUH?
a) IICHTP CUMMETPUU;

0) IIOCKOCTh 3€PKAJIbHOIO OTPAXKEHHUS;

B) TPAHCIISILIMS;

I') HOBOPOTHAs OCh?

B kpucramiax kakoil CHHTOHUH I'paHb, OTCEKaIoIasi Ha KOOPJIMHATHBIX OCsX a, b, ¢ oTpe3ku 2, 1
u4 cM MOXET ObITh TUHUYIHOM?

a) TPUTOHAJILHON

0) rekcaroHaJIbHOM;

B) TPUKJIMHHO;

') KyOnueckoin

Kakoii a71eMeHT CHMMETPUH COOTBETCTBYET CUMMETPHUECKOMY NPE0Opa30BaHMIO TOBOPOT +
IapaJyIeIbHbIN MIEPEHOC BAOJIb OCH OBOpPOTA?

a) IOBOPOTHAsI OCb CUMMETPUU;

0) BUHTOBAsi OCb CHMMETPHUH;



B) 3€pKaJIbHO-IIOBOPOTHAsI OCb CHMMETPHH;
I') HTHBEPCUOHHAsI OCb CUMMETPUHU
9. Kakue u3 nepeynciieHHbIX TPOCTHIX OPM XapaKTEPHBI 7151 KyOUUYECKON CHHTOHUU:
a) Tparneuo’ap
0) MMHAKOW]T
B) OKTa’p
r) poM0031p
10. Kakoii npaBuIbHBIN KOOPAMHALMOHHBI MHOTOIPAaHHUK COOTBETCTBYET K.4.=67
a) Ky0
0) TeTparap
B) OKTa’ap
I') FEKCOKTa’Ip
11. Ckonpko OnkalIux cocenel nMeeT Kakas cepa B rekcaroHaIbHOM IUTOTHEHIIICH yriakoBke?
a) 24
0) 6
B)9
r)l2
12. Yemy paBHO YHCIIO OKTA3PUYECKHUX ITYCTOT B IJIOTHEHIITNX yIIaKOBKaX?
a) 12;
0) B 1Ba paza MEHbIIIE YUCIIA APOB;
B) B J1Ba pa3a 0OJIbIIIC YKCIIA [IAPOB;
I') YUCIly LIapOB
13. KakoBo 4ncio popMyIbHBIX €IUHUIL B TUYCHKE U CTEXMOMETPUUYECKUI COCTaB €ClIM aTOMBI A — B
[IEHTpaxX BCeX TpaHel KyOuueckou siuerku. AToMbl B — B BepimnHax KyOU4ecKOn STYCHKHU.
a) AsB; z=1
0) AeBs; z=2
B) A3Bs; z=1
) AeB3; 2=2
14. TIpu pacuere PHEPrUH HOHHOM PEIIETKH UCIIONIb3YyeTCsl KOHCTaHTa ManenyHra. OT 4ero 3aBUCHT
e€ BeninunHa?
a) 3apsja HOHOB
0) paauycoB HOHOB
B) CTPYKTYPBI
T') NOJIIPU3YEMOCTH
15. Jlnsg KakuxX TUMOB PEIIETKH XapaKTePHBI MIOCKOCTH CKOJB3SIIIEro
OTpakeHus TUIOB “n” u “d”?
a) rpaHelleHTPUPOBAHHON KyOHn4ecKoi
0) 00bEMOIIEHTPUPOBAHHOM
B) IPUMHUTUBHON
r) mM000it
16. YkaxuTe, Kakas 4acThb aTOMa MPUXOAUTCS HA OO dJIEMEHTAPHOU SA4YEHKH,
€CJIM OH HaXOJUTCS B BEpLIMHE KyOUYecKOU SUeiKu.
a) 1/2
0) 1/6
B) 1/4
r) 1/8

17. KakoBa coMHOCTP IUTOTHEHIIIEH KyOUUeCKOW yIaKOBKHU?

a) 12

0)2

B) 4

r)3
18. OmnpenenuTe K KAKOMY CTPYKTYPHOMY THITY OTHOCSTCS DJIEMEHTapHBIE SIUEHKH CO CIEAYIONUMU
koopauHatamu atoMmoB AB: A (000); B (V2 12 14):

a) a-W ;



19.

20.

21.

22.

23.

24.

25.

26.

6) NacCl,

B) CsCl,

r) ZnS (cdanepur)

Kak Ha3bIBatOTCSI MOABMKHBIE THHEHHBIC 1ePEeKThI?

a) BaKaHCHH;

0) IUCIOKaIUK;

B) nedekt [lloTTke;

r) neext Openkens

K kaxoMmy SIBIE€HHIO OTHOCHUTCS 3aMeIllEeHUEe MarHus Ha jKeJie30 B CTPYKTYype OJIMBUHA?
a) JUCJIOKAIINH;

0) momumopusmy;

B) H30MOp(hU3MY;

r) nedexry dpenkens?

Kak Ha3bIBalOT CBOMCTBO KPUCTAIUIOB KOJIOTHCS 10 TIOCKOCTSIM, TapaJlIeIbHbIM
JNENCTBUTENbHBIM UM BO3MOXHBIM I'paHsiM?

a) XpyIKOCTb;

0) u3iom;

B) IIPOYHOCTA;

I') CIIAMHOCTH

Kak Ha3bIBaeTcsi CBOMCTBO HEKOTOPBIX KPUCTAIUTMYECKHIX BEIIECTB, OJIaroaapsi KOTOpOMY
MPOUCXOIUT MPSMOE MPE0OPa30BaHKE TEIUIOTHI B SHEPTHUIO AJIEKTPUIECKOTO MOoJis?
a) MUPOIJIEKTPUUECTBO;

0) MbE303JICKTPUUECTBO;

B) CHAHOCTB;

T') IJICOXPOU3M

Onpenenure, Kakue U3 MEPEUNCICHHBIX CHIIMKATOB HE OTHOCATCS K aJTFOMOCHIIMKATAM:
a) Na[AlSizOg] — ans6wur;

0) KMg2[AlSi3010](OH)2 — ¢aoromnur;

B) LIAI[Si206] — criogymen;

r) (Mg,Fe,Al)3[(Si,Al)4010](OH)24H20 — BepmukyuT.

CTpyKTypa Kakux METaJUIOB IPEJCTaBIsIeT COO0M TPEXCIOMHYI0 TUIOTHEHIIYIO IAPOBYIO
YIIaKOBKY.

a) Mg;

0) a-Fe;

B) Na;

r) Au

Kakue MeTasnibl UMEIOT aHOMAallbHbIE KPUCTAJUNIMYECKUE CTPYKTYPhI?

a) Ca;

0) Hg;

B) Pt;

r) Fe

Uemy paBHa CIOHHOCTb IJIOTHENIIEH yIaKOBKHU, 3aJaHHON TTOBTOPEHUEM OYKBEHHOMN

noCICaA0BaTCIbHOCTH ... TK... ?

27.

28.

a)2;

0) 3;

B) 4;

r)6

Kakoii (haktop onpenenser cTpykTypy HOHHOTO Kpuctamia, K4?
a) OTHOILIEHHE PaJINyCOB HOHOB

0) koHcTaHTa MajenyHra

B) 3apsij HOHA

T') MOTEHIIMAJ HOHU3ALIUN

Kakyo cTpyKTypy UMEIOT OTBEPAEBILINE UHEPTHBIE ra3bl?
a) KITY

6) OLIK



B) CJIOUCTYIO
T) LIETIOYEUHYIO
29. Kem Obuta oTKpbITa TU(PPAKITNS PEHTTCHOBCKUX JIYYeH Ha KpUCTaIIax?
a) Jlays
6) bparrom
B) Pentrenom
r) Bynedom
30. Kakoii Tum cBA3M MOXHO IPEAIIOJIOKUTD I KPUCTAJIJIOB IIPOCTOro BellecTsa, eciin KU aromos
paBHO 8, a KOOPIMHAIIMOHHBIN MOJUAAP — KyO?
a) KOBaJICHTHAS,
0) BOJIOpOTHAS;
B) METa/NIMYECKasi;
') HIOHHAs?
Kputepun onenku (B 6ajiax):

— 10 6anJ10B BBICTABIACTCS CTYACHTY, €CIU BhINoJHEeHO 29-30 3a1anuii;
— 9 0aJ1J10B BBICTABIIACTCS CTYJEHTY, €CJIM BBITTOTHEHO 27-28 3a1aHui;
— 8 0aJ1J10B BBICTABIIACTCS CTYJEHTY, €CJIM BBIIIOJIHEHO 25-26 3a1aHUi;
— 7 0aJU10B BBICTABIISICTCS CTYJEHTY, €CJIU BBITIOJHEHO 23-24 3a1aHuil.
— 6 0aJU10B BBICTABIISICTCS CTYJEHTY, €CIIU BBINIOJIHEHO 21-22 3axaHuii;
— 5 0aJ/U10B BBICTABIIACTCS CTYJEHTY, €CIU BbINOJIHEHO 19-20 3amanuii;
— 4 0aJU10B BBICTABIISICTCS CTYJEHTY, €CIIU BBINIOJIHEHO 17-18 3amanuii;
— 3 0aJU10B BBICTABIISICTCS CTYJEHTY, €CIIU BBIIOJIHEHO 15-16 3amanuii;
— 2 0aJUI0B BBICTABIIICTCS CTYJEHTY, €CIIU BBINIOJIHEHO 13-14 3amanuii;
— 1 0a/U10B BBICTABIISICTCS CTYJEHTY, €CIU BbINOJHEHO 11-12 3amanuii.

Bonpocs! 111 ay1iuTOpHOIi ¥ 1oMalIHel padoThl
3anarue Ne 1
1. Ilpenmer u 3agaun Kpuctaymioxumuu. Kpucramioxumus Kak 4YacTb XHMHUH M Kak MeETOJ
UCCJICIOBAaHUS XMMUYECKHUX BEILECTB.
2. CumMmeTpHyYecKue OnepaIy U JJIEMEHTHl CHMMETpHH. [10BOpOTHBIE 1 HHBEPCHOHHBIE OCH.
3. Crepeorpaduueckas MPOEKIHs IEMEHTOB CUMMETPUU M HOpMaJlel K TPaHsIM MHOI'OI'PaHHUKOB.
dopmyia CUMMETPHH.
3ansarue Ne 2
4. Teopembl 0 cOUETaHUSIX TEMEHTOB CUMMETPHH.
5. Tlonstue ToyeuHoit rpynnsl. BeiBoa kpucramiorpadguyeckux kiaccoB cummerpun. [IpenenbHeie
IPYIITIB CHMMETPHH .
6. CumBosinka ToyeuHsIx rpynn. CumBonsl 'epmana-Morena u cumBossl Lllendmuca.
3anstue Ne 3
7. Kpucramnorpaduueckre HHAEKCHI y3J10B, péoep, rpaHeil.
8. IIpocteie popMbl 1 KOMOWHAIIHH.
9. Tomosnpuueckue ToweuHsle rpynnsl. Kpucramiorpadguyeckne KOOpPIMHATHBIE CHCTEMBI.
DneMeHTapHas sueika.
3ansarue Ne 4
10. I'pynmer Tpancnsiimid. [IpuMUTHBHBIE W HENPUMHUTHBHBIC TapalieNieUNebl TTOBTOPSEMOCTH.
Kpucrannndeckas pemerka 1 KpucTaJlJIMueckas CTpyKTypa.
11. Tuns! pewetok (pemérku bpans). [Ipumepsl cTpyKTyp € peleTkaMu pa3Horo TUIIA.
3anstue Ne 5
12. DneMeHTHl CHMMETPUHU OSCKOHEYHBIX Guryp. TpaHCIAIus, MIIOCKOCTH CKOJB3SIIEr0 OTPaKEeHNS,
BUHTOBbIE Oocd. CoueTaHMs OTKPBITBIX U 3aKPBITBHIX AJIEMEHTOB CUMMETPHUH MEXIy COOOH M C
NEePIEeHIUKYISIPHBIMU TPAHCISUSMHU.
13. IlpocTtpancTBeHHble rpynnsl cuMMeTpuu. Ilpunnun wux BbiBoja. CTPYyKTypHBIE —KIJIACCHI.
IIpaBunpHas cucreMa TOYEK.



3anarue Ne 6
14. Onncanue KpUCTAIIIMYECKUX CTPYKTYpP Ha OCHOBE IPOCTPAHCTBEHHBIX IPYII U CTPYKTYPHBIX
KJIacCOB (TIPUMEPHI CTPYKTYP HU3IIEH KaTETOPHH).
15. Onucanue KpUCTAIIIMYECKUX CTPYKTYpP Ha OCHOBE IPOCTPAHCTBEHHBIX IPYII U CTPYKTYPHBIX
KJIacCOB (IIPUMEPHI CTPYKTYP CpEAHEN KaTeropun).
16. Onucanue KpHCTALNIMYECKUX CTPYKTYp Ha OCHOBE IMPOCTPAHCTBEHHBIX TPYMIl U CTPYKTYPHBIX
KJIaCCOB (IIPUMEPBI CTPYKTYP BBICLIEH KaTETOPUN).
17. MHorooOpa3sue rpynn CUMMETPUM C Pa3IMYHON pa3MepHOCThIO. CTPYKTYpHBIE KJIACChl LIETIEH U
CJIOEB.
3anstue Ne 7
18. Kpucramioxumudeckue paanychl ¥ UX UCIIOJIb30BaHHUE.
19. ®akropsl, onpenensonme CTpyKTypy KprcTaiwioB (pasuwio [ onpammura).
3anstue Ne 8
20. Omnpenenenne CTEXHOMETPUIECKOTO cocTaBa. KoopaMHALMOHHBIE YHCIa U MHOTOT PAHHUKH.
21. Twunsl MeKaTOMHBIX B3aUMOJICHCTBUIN B KpUCTaJLIaX.
22. DHeprus cBs3el. ['oMo- U reTepogecMudecKre CTpyKTyphl. [Ipumepsi.
3ansatue Ne 9
23. [Inotueiimue mapossie ynakoBku (I1Y) u mnotasie mapossie kiaaku (ITIIK).
24. OnucaHue KpUCTAJUIMYECKUX CTPYKTYP MpocThiX BemlecTB B TepmuHax [TIITY u ITIHIK.
25. Kpucrannmmieckue CTpyKTypbl OMHApHBIX coenuHeHnid AX, omuceiBaembie B TepmuHax [TV u
[TIIK (aHnOHHBIE YIIAKOBKH U KIIAIKH).
26. [Tycrorer B TIIIIY u IIIIK. Onucanue KpUCTALUIMYECKUX CTPYKTYp OWHApHBIX M TPOWHBIX
coequuenuit B repmunHax [1IITY u ITIIK. [Tpumepsl.
27. Koo puuueHT mioTHOCTH YIaKOBKH.
3anstue Ne 10
28. ®u3uyeckue CBOMCTBa KpHUCTAJIUIOB. MexaHndeckue cBoiictBa. OnrTudeckue CBOMCTBA.
OnTuyeckast akTUBHOCTb.
29. DnexTpuvecKkre U MarHuTHbIE CBOMCTBA. [TuposnexTpuku. [1be303/1eKTpHuKH.
3ansatue Ne 11
30. CrpykrypHbie THIBI. OTPSIBI CTPYKTYD.
31. U3octpykrypHOCTh. [lomuTumnus.
32. U3zomopdusm. CTpyKTypa TBEpABIX PAaCTBOPOB.
3ansatue Ne 12
33. [Monmumopdu3M, MOITUTHITHS, MOPPOTPOTIHSL.
34. MOHOTPOIHBIE U SHAHTHOTPOIIHbIE MOJUMOP(HBIE TEPEXObI.
3ansrue Ne 13
35. Kpucraminyeckue CTpyKTypbl METAJIIOB.
36. Ctpyktypsl mpocThiX BemecTB-HemeTauioB VIII, VII u VI rpynm nepruoaudeckoil CHCTEMEI.
37. CTpyKTypbl IpOCTHIX BemlecTB-HeMeTasioB V, IV u Il rpynn neproauyueckoi CHCTEMBI.
38. Kpucrammmyeckue CTpyKTYpbl HHTEPMETAIUTMYECKIX COSAMHEHUH.
3anstue Ne 14
39. O6mas xapakTepucTUKa KPUCTALUTHIECKUX CTPYKTYp OnHapHbIX coenuHennii AX n XY.
40. CTpyKTypHBI TuUn mepoBckuTa. llepoBckUTOMOAO0HBIE CTPYKTYpbl. CErHETORJEKTPUKU U HUX
KPUCTAJINYECKHE CTPYKTYPBI.
41. CtpykTypHbIi TN mnuHend. HopManbHas u oOpalieHHas IIIHHENb.
42. Kpucramummdeckue CTpYKTyphl cHIMKaTtoB. WX kmaccuduranus. ATFOMOCHIMKATHI U CHUIIMKATHI
IIOMUHMS. 3aBUCUMOCTb CBOMCTB CUJIMKATOB OT X CTPYKTYpbl. LleonnTsl.
43. O0mas XapaKkTepUCTHKA MOJIEKYJSIPHBIX KpHCTaioB. KoBaleHTHBIE W BaH-JEp-BaalbCOBBI
panuycel. Koo uuueHT mioTHOCTH yIaKOBKH MOJIEKYJISIPHBIX KPHCTAIJIOB.
3ansatue Ne 15
44. JleeKTsl KpUCTAIITMUECKON CTPYKTYpbI. ToueuHble U MapHble JePeKTHI.
45. Tlpotspxkennsie nedekThl. Jluciokammm.
46. [InockoctHple U 00bEMHBIE JedeKkThl ((a3bl BKIIOYEHHS, MYCTOTHI, «OTPHIATEIbHBIE
KPUCTAILIIBI» ).
47. PocT KpUCTAJLIOB.



3ansatue Ne 16
48. OCHOBHBIE JTAIbl UCTOPUH PEHTTCHOCTPYKTYPHOT'O aHAIN3a U KPUCTAIUIOXUMUH.
49. OcHOBBI  peHTreHorpaguu  KpucTaioB. YpaBHeHus Jlays. Tpu wmertoma momydeHus
TU(GPAKIIMOHHON KapTUHBI U UX UCIIOJIb30BAHHUE.
50. CpaBHeHHe  AMQPPAKIMOHHBIX  METOAOB  HU3YYEHHUS  KPUCTAJUIMUECKOH  CTPYKTYpBI
(pertrenorpadusi, HelTpoHorpadus, SIEKTPOHOTpadHs).

PeliTUHI-IJIaH TUCHUIIIUHEI
PeitTuHr—11aH AMCUMILIMHBI IPEICTABIICH B MPUIIOKEHUH 2.
5. Y4ebHo-MeToaMUYecKkoe M HHPOPMALMOHHOE 0O0ecneuyeHrue TUCIHILIMHBI

5.1. IlepeyeHb OCHOBHOIi 1 10MOJIHUTEILHON Y4eOHOI IUTEpaTyphl, HE00XOAUMOI /1 OCBOEHUS
AUCHUILINHBI
OcHoBHas1 JINTepaTypa
1. Eropos-Tucmenko O.K. Kpucramnorpabus u kpucramuioxumus. YHusepeuteT. «K[V», 2005.
592c.
2. Aneesa JI.LH., lunenxo T.A. Kpucramiorpadus u KpUCTaJUIOXUMHUS: IPAKTUKYM JJISl CTYJICHTOB
XUMHUUYECKOTo (hakyibTeTa. [DneKTpoHHbIN pecype] . OMck. OMCKHi rocyAapCTBEHHBIA YHUBED.,
2013. 44c.
JlonoJHuTEIbLHAS JINTEpaTypa:
3. ®unatos C.K., KpuroBuues C.B., byonosa P.C. O0mas KpucTamioXxumusi: y4eOHUK.
[OnexTpoHHbIil pecypc]| Cankr-IlerepOyprekuii rocy1apcTBEHHbI YHUBEPCUTET,
2018. 276 c.

4. boxuii I'.b. Kpucramnoxumus. Uzn-so MI'Y, 1960. 357c.
5. IHackonbckas M.II. Kpucramiorpadus. M.: Beiciras mkona, 1984. 375 c.
6. Ilyraues B.M. Kpucrammoxumus. [Dnekrponnsiii pecypc] KemepoBckuit yausepcurer, 2013.

104 c.
7. Kpucramioxumus. Borpocs! u 3agaun. Metogndeckue ykasaHus i CTyASHTOB 3 Kypca
xummuueckoro ¢akynbrera. Anexuna LLE. VYda: PUL[ baml'VY, 2016. 40 c.

5.2. Ilepeuyenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET» N
NMPOrpaMMHOIo odecriedeHusi, HeOOXOAUMBIX /1JIs1 0CBOEHHS M CUUILIMHBI, BKJIIOYasi
npogeccuoHa bHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBbIE CIPABOYHBIE CHCTEMbI

1. DnexTponHas oubnmoreunas cucrema «9b baml Yy - https://elib.bashedu.ru/

2. DnekTpoHHas OMONIMOTeUHast cucTeMa « Y HUBepCcUTeTCKas Oubnoreka onnaitay - https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa U3aaTebcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIH Katanor bubmuorexku baml'y - http://www.bashlib.ru/catalogi/

5. VYuuBepcanbHas bas3pl nmanneix EastView (mocTynm K 9SJ€KTpOHHBIM Hay4YHBIM OJKypHalam) -
https://dlib.eastview.com/browse

6. Hayunas snexTpoHHas OuOimnoTeka - elibrary.ru (ZOCTYH K 3JIEKTPOHHBIM HAyYHBIM XXypHajam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013 r.
Jlunen3uu 6eccpoyHbIe

8. Microsoft Office Standard 2013 Russian. /forosop Ne 114 ot 12.11.2014 r. JIuuen3uu 6eccpounbie

9. Kaspersky Endpoint Security nist 6uzneca - Crannaptasiid. JloroBop Ne31806820398 ot 17.09.2018 r.
Cpok aerctBust muueHsuu 10 25.09.2019

10. Linux OpenSUSE 12.3 (x84 _64) GNU General Public License

11. Cucrema uentpanu3oBanHoro tectupoBanus baml'y (Moodle). YuauBepcanbHas oOmiecTBeHHas
muuens3us GNU

6. MatepuajbHO-TeXHHYecKasi a3a, HeoOXoAUMAas JIsl OCyLIeCTBJIeHUsI 00Pa30BaTEIbHOIO
npouecca no AMCHUILINHE


https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

HaunmeHnoBanue OcHalIeHHOCTD CcrIelHAIbHBIX IIOMeleHH Ilepeuensn
CHeNHANBLHBIX U NIOMeNeH i IJIsl CAMOCTOSITEIbHOW PagoThI JIMIIEH3HOHHOT0
ToMeleHuii u NpPOrpaMMHOr0
NoMeIleHui Ist obecrieyeHusl.
CAMOCTOSITEIbHOM PadoThI PexBu3uUTHI
MOATBEP:KAAIOLIET0
JOKYMEHTa
1. yueOHasa aynuropus 1Jis Aynurtopus Ne 405 1.  Windows 8
MpoBeAeHUs! 3aHATHH | YueOHas mebelb, yueOHO-HAMAHBIE OCOOUs, 0CKa, MynbTuMeana- | Russian.  Windows
JIEKUMOHHOT0 THna: | npoektop Mitsubishi XD3200U, »skpan ¢ anekrponpusogom | Professional 8
ayauropust Ne 405 (xumdak | 300*400cm Spectra Classic Russian  Upgrade.
Koprryc), ayautopus Ne311 AynutopusNe 311 HoroBop Ne 104 ot
(xumdax Kopryc), | YueOHas MeOenb, ydeOHO-HArisaHBIe NOCOOMs, Iocka, mpoektop | 17.06.2013 T.
aymuropust Ne 310 (xumdax | Mitsubishi XD 600U, skpan ¢ smextponpuBomom Projecta 183*240cm | JInnensun
Kopryc), aymuropust Ne 305 | Matte white GeccpouHble

(xumax xopmyc)

2. y4eOHbIEe AayANTOPHH
JJISl TIPOBeJleHHs] 3aHATHH

CeMHHAPCKOro THIA:
naboparopus No 401
(xumdak KopItyc),
naboparopus No 421

(xumpax xopmyc).

3. yueOHass ayauTopust Ajs
NMpoBe/leHUsI TPYNNOBBIX U
HHANBHIYATbHBIX
KOHCYJIbTALUIN: ayTUTOPHS
Ne 405 (xumdak xopmyc),
ayauropust Ne311 (xumdak
Kopityc), ayautopus Ne 310
(xumdak KopItyc),
ayauropust Ne 305 (xumdak
Koprryc), ayautopust Ne 001
(xumdax KopITyC),
aymuropus Ne 002 (xumpax
Koprryc), ayautopus Ne 006
(xumbax KOpITyC),
aymuropus Ne 007 (xumbax
kopmyc), ayauropus Ne 008
(xumoax xopmyc)

4. yueOHast ayIuTOPUsI AJs
TeKyUIero KOHTPOJSI M
NPOMEKYTOYHOM

aTTecTanuu: ayauropus Ne
405 (xum¢ak  Kopmyc),
aymuropuss Ne311 (xumoax
Kopiryc), ayautopus Ne 310
(xumbax KOpITyC),
ayauropust Ne 305 (xumdak
Kopiryc), ayautopust Ne 001
(xumopax KOpITyC),
aymuropus Ne 002 (xumdax
kopmyc), ayauropus Ne 006
(xumopax KopITyC),
ayauropust Ne 007 (xumdak
kopmyc), aynuropust Ne 008
(xumdaxk KOpIIyC),
ayauropust Ne 004 (xumdak
kopmyc), aynuropust Ne 005
(xumdax xoprryc).

5. noMeneHus IS

Aynurtopus Ne 310
YuebHas mMebens, yaeOHO-HATIIIHBIE TOCOOMS, TOCKa, MYJIbTUMEIHA-
npoekrop Mitsubishi EW230ST, skpan nactenusiii Classic Norma
244*183
Aynurtopus Ne 305
YuebHas Mebelnb, yueOHO-HATIISIHBIC TOCOOUS, H0CKA, MYJIbTUMEIUA-
npoektop Mitsubishi EW230ST, skpan nactenHsiii Classic Norma
244*183
Aynutopus Ne 001
VYuebHas MeOenp, yueOHO-HATTSITHBIE TIOCOOMS, JOCKa
Aynuropusi Ne 002
VYuebHas MeOenb, yueOHO-HATTSITHBIE TIOCOOMS, JOCKa
Aynutopusi Ne 006
VYuebHas MeOenb, yueOHO-HATTSITHBIE TIOCOOMS, JOCKa
Aynutopus Ne 007
VYuebHas MeOeb, yueOHO-HATTISIIHBIC TIOCOOHS, TOCKa
Aynutopus Ne 008
VYuebHas MeOeb, yueOHO-HATTISIIHBIC TTOCOOHS, TOCKa
Jladopatopus Ne 401
VYuebHas mMebenp, yuaeOHO-HATIAIHBIE TOCOOus, TOocKa, OaHS BOIsSHAs,
Bechl aHanmuTudeckwe Leki B2104(100*0.001 1), Becsr BK-600
naboparopusie (600¥0,01 1), cuctemubIit 010K KoMmbioTepa Pentium 4
2.0A/GigaByte GA-8LD533/512Mb/4 O.OGb/FDD/ATX.
muctwnsatop J19-4.
Jladopatopus Ne 421
VYuebHass Mebenb, yueOHO-HATIAHBIC Moco0Ous, nocka, Becsl BK-600
nabopatopusie (600%0,01r)
Aynutopus Ne 004
YuebHas Mebenb, yueOHO-HAITIAAHbIE MOCOOMS, JOCKa, KOMMYTaTOp
HP V1410-24G, nepconanbhbliii kommnbiorep Lenovo ThinkCentre
AT70z Intel Pentium E 5800, 320 Gb, 19" - 15 1w, mikad HaCTEHHBII
TLK6U.
Aynutopusi Ne 005
VYuebHass Mebenb, ydeOHO-HATISAHBIE MOCOOHMS, MOCKa, KOMITBIOTEP
DEPO Neos 470 MD i5_3450/4GDDR/T500 G/DVD+R u monutop
ViewSonic 21.5 - 13 wr, mkap TLK TWP-065442-G-GY, wmkad
MOHTaKHEIH NT PRACTIC 2MP47-610B/SSt450/
SKS1/S8St750,59560, 00 T.316-14, mkad nacrennsiii TLK6U.
YuranabHblii 321 Ne 1
Hayunblii 1 yueOublii Gpona, HayyHnas nepuoauka, [1IK (MoHoOmOK) - 3
mr, Wi-Fi goctym 11 MOOMIBHBIX yCTPOWCTB, HEOTpaHHMYCHHBIH
noctym k OBC u B/]; KoM4ecTBO MOCaI04HbIX MeCT — 76.
YuranbHblid 3271 Ne2
Hayunslit n y4eOHbI Qona, HayuHas nepuoanka, I1K (MoHOG1OK),
MTOJIKIIFOYEHHBIX K ceTd VHTepHeT, — 8 mT., HeOrpaHHYCHHBIA TOCTYII K
OBC u B/I; konmndecTBO mMocaaoYHbIXx MecT — 50.
Yuranabubli 320 Ne 5
Hayunsit n yueOubii GpoHn, HayyHas nepuoauka, [IK (MonoOmok) - 3
mT, HeorpanuieHHbIi goctyn k ObC n BJI; komudecTBO mocamouHbIX
mecT — 27.

2. Microsoft Office
Standard 2013
Russian. [loroBop Ne
114 or 12.11.2014 1.
JIunen3un
O6eccpoYHbIe

3. Kaspersky
Endpoint  Security
IS OnsHeca -
CraHapTHbIi.
Horosop
Ne31806820398 ot
17.09.2018 r. Cpok
IENCTBUS JINLIEH3UH
1o 25.09.2019

4, Cucrema
[EHTPATU30BAHHOTO
TECTHPOBAHUS
baml'V  (Moodle).
VYHuBepcanpHas
oOlIecTBEHHAS
smensus GNU

5. Linux OpenSUSE
12.3 (x84_64) GNU
General Public
License




CaMOCTOSITEJLHOM

padoThI: YnTaNbHBIN 3271 Ne
1 (T7MaBHBI  KOPIYC),
YUTATBHBIA 3a1 Ne2
(puzmar kopmyc-yuebHoE),
yuTaIbHBIE  3an1 Ne 5
(TyMaHUTapHBI  KOpITyC),
YuTadbHBIE  3a1  Ne 6
(yueOHbIi KOpITyC),
yuTaIbHBIN  3am1  Ne 7
(TyMaHUTapHBI  KOpITyC),
naboparopus No 418
(xumdaxk xopmyc)

6. NnoMelleHHe s
XpaHeHust "
NpopUIAKTHYECKOT 0
00CJayKUBAHMA Yy4eOHOro
000py10BaHus:
naboparopus Ne
(xumdax KopIyc).

416

Yuranbublii 321 Ne 6
Hayunsii n yueOubii Gponn, Hayynas nepuoauka, [IK (MonoOmnok) - 6
wT, HeorpanuueHublil goctyn k ObC u BJI; konuuecTBO mocalouHbIX
mect — 30.

Yuranbublii 321 Ne 7
Hayunsrit n yueOHbIll oHI, HayuHas nepuonauka, [IK (MoHOOMOK) - 5
T, HeorpaHmdeHHbIH noctyn k OBC u BJl; xomuuecTBO mocagoYHbIX
Mmect — 18.

JlaGopaTtopus Ne 418
VYuebHas mebenb, pakcuMmIbHBIM anmapat Panasonic KX-FL423RUB
— 2 wr., sH-metp pH-150MU (c roc. moBepkoii), aBToTpaHcGopmarop
TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Becs
"Ohaus" PA64C (65r, 0,1mr) ¢ moBepkoii, Becki VIC-1500d1 (1500r.
100MI', BremH.kamuOpoBka) ACCULAB, wonomep U-160MU ¢
MIOBEPKOi, KOoMIUIeKC BosbTamiiepoMerpudeckuii CTA, kommbloTep B

kommiekre DEPO  Neos  4601\O/monutop 20"  Samsung
BX2035/kmaB./Mbliib, KOMIBIOTEp IepcoHanmbHblii Nel T1.210-14/3,
MarHuTHas Memanka Oe3 HarpeBa Tolopino — 2mT, MarHuTHas

MeIIajKa ¢ HarpeBoM M HaHOkepamud.noBepx hG-MAG HS, merp-pH
pH-150MU (c roc.moBepkoii), mornurop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250K]1/M. 1 400:1,4:3 D-Sub),
MEPCOHANBHBI  KOMIIBIOTEp B coctaBe c/Omox/Core  J7-4770
(3.4)/H87/SYGA/HDD  500Gb, wmouutop JKK"20"Bemncl.knaBuar
ypa+wmbiib, npuatep Canon i-SENSYS MF3010, pH-metp pH-150MU
¢ roc.nmoBepko#, cucteMHblit 65ok [1IK (775), mkad cymumnpnsiii LOIP
LF-25/350-GS1, (310X 310x310 MM O/BEHTHJIATOPA.HEPK.CTAIh
urQpoBoi KOHTPOIIEP), KOJINYECTBO MOcaoYHbIX MecT — 10,
Jladopatopus Ne 416

AToMHO-abcopOmmoHHEI  crekTpodoTomerp Momens  AA-7000,
¢upmer "lumansy", SmnoHus, OauIoH ¢ TenwmeM Mapku A — 2 mirT,
BeuTmwaTop BEHTC 100 BKMu/*1/, ra3oBeIif XpomaTo-macc-
cnektpomerp Moaenmb GCMS-QP 2010PIUS, xoMmbioTep B COCTaBe:
CHUCTEeMHBIH OJIOK, MOHHTOpP, KJIaBHAaTypa, MBIb, KOHAWUIOHEP
QUATTROCUMA QV/QN-FI12WA, noytoyk Fujitsu LifebooK F530
Intel Core i3-330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7HB+0ffice,
nepcoHajJbHBIA KoMmmbloTep B KoMmiuiekte HP AiO 20"CQ 100 eu
(MoHOOIOK), snekTporuiutka Irit IR-8200,1500Bt nuamerp koH(pOpKH
185MM.




ITpunoxxenne Ne 1
MHWHOBPHAYKU POCCUN

®I'BOY BO «BAIIKUPCKUN T'OCYJAPCTBEHHBIM YHUBEPCUTET»
XUMHUYECKHUHA ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

muctumuinael KPUCTAJUJIOXHWMUS Ha 6 cemecTp
Oo4Has

(dopma o0OyueHust

Bun padorsl O0BbeM TUCHUIIINHBI
O6mas TpynoemkocTs auctuiuinabl (3ET / gacoB) 2/72
Y4eOHBIX YacOB Ha KOHTAKTHYIO pabOTy ¢ MPEIo1aBaTesiem:
JIEKIIUHT 32
MPAKTUYECKUX/ CEMHUHAPCKUX -
J1a00PaTOPHBIX 32

IpyruXx (TPYIIOBasi, HHIUBUYaTbHAs KOHCYIbTANS U UHBIC BUIBI
y4eOHO NeSTeTbHOCTH, IPEAyCMaTPUBAIOIINE PA0OTy 00yUarOIIUXCS C
npenogasateseM) (PKP) 0,2
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYIO paboTy obyuaromuxcs (CP) 7,8
Y4eOHBIX 4acOB Ha MOATOTOBKY K
sKk3amMeny/3auery/muddepennupoBannomy 3adery (KonTposns)

®dopma(bl) KOHTPOJIS:
3a4er 6 ceMecTp




(DOpMa HN3YYCHUA MAaTCpUaAJIOB: JICKIIHUHU,

OcHOBHAaA U

®opMa TeKyIIero

KOHTPOJIA
NPaKTUYCCKUE 3aHITHUS, CCMUHApPCKUE | JOIIOJHMTC/IbHAA
YCIIEBAEMOCTH
No 3aHATHS, 1a00paTOpHbIe PabOTHI, auTeparypa, 3amanus 1o (KOILTOKBHYMBL
I /;1 Tema u conepxanne camocTosITeNbHas paboTa u peKoMeHayeMast CaMOCTOSATEIIbHOMN <Ol OHLHBIe,
TPYIOEMKOCTH (B Yacax) CTyECHTaM paboTe CTyACHTOB Z%OTH
(HoMmepa u3 P ’
) KOMIIBIOTCPHBIC
JIK [TP/CEM | JIP CP CIUCKa TeCThl ¥ T.11.)
2 3 4 5 7 8 9
Omneparyu 1 3IeMEeHTE CHMMETPHH. TOodedHbIe 4 - 4 1 [1-7] Beryunte  o6o3HaueHus | HIMBHUIYa bHEIH,
U TPOCTPAHCTBEHHBIC TPYIIBI CHMMETPHH. TOYEYHBIX TPYI | TPYIIIOBON OIPOC
Wupexcr pebdep u rpaHeii. cumMmerpun 1o I['-M  m | cobGecemoBaHue, 3aqaqu
Hlendnucy, BBINOIHUTH
3aJaHusd 110 MOCTPOCHUIO
cTepeorpaduIecKux
MPOEKIUHI 3JIEMEHTOB
cummerpuu TI'C.

2. | Kpucrammuueckas peleTka u 4 - 4 1 [1-7] Jlokasats WuauBuayaIbHBIH,
KpHUCTaJUIMUeCKass CTPyKTypa. TpaHCIanuu. CyIIIeCTBOBaHHE 14 | rpymmnoBoii onpoc
IMogcuer KommdyecTBa Yy3/10B B  peIIETKax pemeTox BpaBs. | cobecenoBanue, 3amaun
BpaBs. Ompenenenne uncna (GOpMyIbHBIX Ioncunrats YHCIIO
€/IMHHLI, MPUXOJISIIUXCS Ha AYEHKY (OPMYJIBHBIX EOUHUL U
CTPYKTYPBI. CTEXHOMETPHUIECKMIT

COCTaB BEILIECTB,
NPUBEJICHHBIX B
onucaHuu [7].

3. | Teopus mapoBeIx ymakoBOK. CHMMeETpHUs 4 - 4 1 [1-7] Boruncinuth Kontpomsnas pabota Nel
IIAPOBBIX ~ CJIOEB.  Buasl  IIOTHEHIMX K03 dHULHEeHT
ynakoBok. Pelienue 3agau Ha omnpeneseHue kommnaktHoct Juis 'K,

CTPYKTYpbl ~YNAakKOBOK IMpH pa3HbIX K.4.; OLK, I'TlTY u anma3zHoit
CnoiHOCTh YIAKOBOK. 3amuch (hparMeHTOB. YHaKOBKH

Pacuer cremeHu 3amoiHEHWs NPOCTPAHCTBA

().

4. | T'omomecmuueckne U TeT€POAECCMUUEKCKUE 4 - 4 1 [1-7] BeiBectu npenensl | HAMBUYyanbHBIH,
CTPYKTYpbl. THIBI XUMHYECKOH CBS3M B YCTOMUUBOCTH CTPYKTYp | TPyHIIOBON OIMpPOC
kpuctaiuiax. OTpsinel cTpykTyp. a) MoHHBIN HOHHBIX KPHCTAJUIOB JUIS | KOJUIOKBUYM
TUI  CBSI3W, CBOHWcTBa. Pacuer sHeprum Pa3JIMYHBIX 3HAYSHUH K.4.

KPHUCTaNINYECKOH pELIETKHU. 0) Pemenue 3anau [7].
Mertannmueckas CBS3b. OcobeHHOCTh

CTPOCHHS METAUTMYECKUX KPHCTAIOB. B)

Cunpel BaH-ZIep-BaajibCa W KPHUCTAJUTBI C BaH-

JIep-BaaJbCOBBIM B3aMMOIEUCTBUEM.




IlonsiTne 00  aTOMHBIX,  HWOHHBIX H 4 1 [1-7] Wzyuntes  coBpemenHble | KonTposbHas pabora Ne2
3¢ ¢GeKTUBHBIX  pamuycax. Merombl WX METO/IbI TUTSt
omnpeneNneHus.  BnusHue monspuzanud  Ha OTpeJieNieHus]  MOHHBIX,
CTPYKTYpPY KPUCTAJLIOB. METaNIMYeCKUX U BaH-
Jiep-BaalbCOBBIX
pagnycoB.
Du3nyYeCcKue CBONCTBA KPUCTAIIIIOB. 4 1 [1-7] M3yuutb  CTPYKTYpHO- | KOJUIOKBUYM
SBnenus mzomopduMa 1 noaumMopdruzma YyBCTBHUTEJbHBIE
CBOMCTBAa  KpHCTaJUIOB.
Oco0slie CBOWCTBA:
CHaHOCTb.
DneKTpuuecKue
CBOMCTBA:
IBE303JIEKTPHUCCKUE,
HMHPO3JIEKTPHUCCKHUE.
OnTudeckue CBOMCTBa
KPHCTAJIIIOB.
Peanbubie KpUCTAJLIIBL. Krnaccudukarus 4 1 [1-7] Breryuuts BUJIbI u | KonrpoasHas padora Ne3
Ie(pEeKTOB CTPYKTYpHL. TouYedHBIE Ie(EKTHI. CBOICTBa TOYEYHBIX
Jucnokauuyu. OCHOBHBIE NPEICTaBICHUA O (mapHBIX) W JHHEHHBIX
pocte KpucTaiuia. PeambHBIE (QOpPMEBI pocTa neeKToB
KPUCTAJUIOB. MaKpOCKOITMYECKHEe JEPEKTHI. KpUCTAIIMYECKON
OnurTakcus. CTPYKTYPBI.
MaremaTnueckas OLEHKa
HCKa)XCHUH, BBI3BAHHBIX
JcIIoKanuen -
TPUMEPBHI, penieHue
3ajau.
CtpykTypHas XUMUS CUJIUKATOB. 4 0,8 [1-7] BriBecTu COCTaBbl | TECTUPOBAHHE
Krnaccudukarms CTPYKTYD CHJINKATOB. KPEMHEKHCIOPOIHBIX
W3oBaneHTHBIN u reTepoBaleHTHBII paaukanoB B
H30MOpPHU3M B CHIIMKAaTaX. 3aBHCHMOCTH 3aBUCUMOCTH oT
(U3NYECKUX CBOWCTB CHJIMKATOB OT UX CTPYKTYPbI CUJIMKATA.

cTpoeHus. [lpupomHble ¥ CHHTETHYECKHE
LEOJIUTHI, UX CTPYKTYpa, IPUMECHEHHE

Hayuntbess  ompenensts
BUJ CHJIHMKAara IO €ro

¢dopmyue.

Bcero uacos: 72

32

32

7,8




ITpunoxxenne Ne 2
PeliTHHT — J1aH AUCHUIITHHEI

Kpucramsnoxumus
Hanpagnenue 04.03.01 Xumus
Kypc 3, cemectp 6
Buabl yueOHoit nesaTeabHocTH | bamn 3a Yucio bannel
CTY/ICHTOB KOHKpPETHOE 3a7aHuil 3a MunumansHbeii | MakcumanbHbBIN
3a/laHue ceMecCTp
Moayas 1
Texkymuii KOHTPOJIb
1. Aynuropnas padora 5 1 0 5
2. KontposbHast padota Nel 10 1 0 10
3. . KouTponbsHas pabora Ne2 10 1 10
PyGe:xHbIi KOHTPOJIb
1. KomsiokBuym 25 1 0 25
Moayas 2
Texkyluii KOHTPOJIb
1. AynuropHas pabota 5 1 0 5
2. TecToBBIN KOHTPOJIb 5 2 0 10
3.Kontponsras padora Ne3 10 1 0 10
Py06es:kHblii KOHTPOJIb
1. KomsiokBuym 25 1 0 25
IoompuTebHbIe 0AITBI
1. CryneHueckasi oJluMIHaga 5 5
2. U3roToBnenue Moaenen 5 5
KPHUCTAJUIOB
IHocemaeMocTh (0a/J1bI BLIYUTAIOTCS U3 0011el CYMMBI HAOPAHHBIX 02J1710B)
1. TlocemuieHue JEKIMOHHBIX 0 -6
3aHIATUI
2. Tloceenne MpakTUUECKUX 0 -10
(cemuHapckux, 1ab0pPaTOPHBIX
3aHATHIN)
HNTorosmplii KOHTPOJIb

1. 3auer | |1 0




