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Cnucox JOKYMEHTOB U MaTE€PHUAJTIOB

. [lepeueHb NIAHUPYEMBIX PE3YIHTATOB OOYYEHHS IO TUCIUIUIMHE, COOTHECCHHBIX C
YCTaHOBJICHHBIMH B  00pa30BaTeNbHOW MpOrpaMMe HMHAUKATOPAMH  JOCTHKCHHS
KOMIETEHIINHN

. Ilens 1 MECTO AMCIUIUIMHBI B CTPYKTYpE 00pa3oBaTeIbHON MPOrpaMMBbl

. Conmepxxanmne paboueil mporpammbl (00bE€M AWUCHMIUIMHBI, TUIBI W BHUABI y4eOHBIX
3aHATHUH, ydeOHO-MEeTOIMUecKoe 00ecrieueHre CaMOCTOATENbHOM paboThl 00yJaroImumxcs)

. (DOH,Z[ OICHOYHBLIX CPCACTB 110 JUCHUIIJIINHC

4.1. IlepeueHb KOMIIETEHIMH M MHIMKATOPOB JOCTH)KEHUS KOMIIETEHIMH C yKa3aHUEM
COOTHECEHHBIX C HHMH 3alVITAHUPOBAHHBIX PE3yJbTaTOB OOYYEHHS IO JAUCLUILINHE.
Onucanue KpUTEpUEB M KA OLICHUBAHMS PE3YJIbTaTOB 0OYUEHHS 110 TUCIUILIHHE.

4.2. TumoBble KOHTPOJIbHBIC 3aJaHUS WU WHBIE MaTepHalibl, HEOOXOIMMBIC [T
OIICHUBAHMSI PE3YJIbTATOB OOYUCHUS 110 TUCITUTUIMHE, COOTHECCHHBIX C YCTAHOBICHHBIMH B
o0pa3oBaTeIbHON MporpamMMe WHAWMKATOpAMU JOCTWIKEHUS KOMIIeTEeHIMH. MeToauyecKue
MaTepHambl, OINPEACIAIONINe MPOLEAYpPhl OICHUBAHUS PE3YJIBTaTOB OOYUYEHHUS I10
JIUCITATIIINHE.

. YaeOHO-MeToauuecKoe 1 nH(pOopMaIMOHHOE 0OecrieueHrne JUCITUILTHHBI

5.1. IlepedueHb OCHOBHOW W JIOTIOJHUTEIHHON y4eOHOM JuTepaTypbl, HEOOXOIUMON JUIs
OCBOCHHSI TUCIUTIIIMHEI

16

5.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHEeT» U
IPOrPaMMHOTO OOeCreueHHs, HEOOXOJUMBIX JUIsI OCBOCHHS AWCHUIUIMHBI, BKIIIOYAs
npodeccuoHanbHbIe 0a3bl TaHHBIX U HHPOPMAIIMOHHBIE CIIPAaBOYHbBIE
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. MarepuanbpHO-TeXHUYeCcKass 0a3a, HEOOXoauMasi JUTsl OCYIIECTBICHUSI 00pa30BaTeIBLHOTO
mpolecca Mo JUCIHUILTHHE
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1. IlepeuyeHb NIIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 10 AUCHHUIIJIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHAMKATOPAMH J0CTUKEHH S

KOMIIeTeHII M

Ilo mtoram ocBocHHUS JUCIHUITIIMHBI 06yqa101111/11710;1 AOJDKCH OOCTHUYL CJICAYHOIIUX PE3YJIbTATOB

o0yJeHusI:

Kareropus (rpynmna)
KOMIIeTeHI Uil
(npu Hanuuuu OIIK)

®opmupyemasn
KoMIeTeHuus (¢
YKa3aHueM Ko/a)

Koa u HammMeHoBaHue
HHIMKATOPA JOCTUKEHUS
KOMIIeTEeHIIMH

PesynbraTnl 00y4yeHust o
JAUCHHILIHHE

Oo6mmenpodeccuoHanbHbIC
HaBBIKH

OIIK-1 Cnocoben
aHAM3UPOBATH U
WHTEPIIPETHPOBATH
PE3yABTATHI
XAMUYECKUX
AKCICPUMCHTOB,
HaOJIIOIeHUH U
M3MEpeHnit

OIIK-1.1. CucremMatusupyer u
AHAJIU3UPYET PE3YIJIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,
HAOITIOICHUN, U3MEPEHUH, a
TaK)Ke PE3ybTaThl PACUETOB
CBOICTB BEIIECTB U MAaTEPHUAIIOB

3HaTh: TEOPETHYECKUEC OCHOBBI 0a30BBIX
XUMHYECKHUX JUCIUILIINH

YMeTh: pemarh TUIIOBBIC yIcOHBIE
3aJ1auy 110 OCHOBHBIM (0a30BbIM)
XUMHYECKHUM JAUCITUIUIMHAM

Bnanmers: HaBbIKaMu pabOTHI ¢ y9eOHOM
JUTEPATYPOi IO OCHOBHEIM
XUMHMYECKHUM JIUCITUIUIMHAM

OIIK-1.2. IIpeqaraer
HHTEPIPETALUIO PE3YIIBTATOB
COOCTBEHHBIX SKCIIEPUMEHTOB U
pacyeTHO-TEOPETHYECKUX PaboT
C UCIIONIb30BaHUEM
TEOPETUYECKUX OCHOB
TPaJULMOHHBIX U HOBBIX
pa3enoB XUMHU

YMeTh: BBIIOIHATH CTaHIAPTHBIC
JieicTBHs (KiIaccu(UKaIys BEIecTs,
COCTaBJICHUE CXEM IIPOLIECCOB,
cHCTeMaTH3alus JaHHBIX 1 T.I1.) C
YYETOM OCHOBHBIX MOHSTHI U OOLITHX
3aKOHOMEpHOCTEH, (opMyTupyeMbIX B
paMKax 0a30BBIX XUMHUYECKUX
JIICIUIIIAH

OIIK-1.3. ®opmynupyer
3aKJIFOYCHHUS U BBIBOJIBI 110
pe3yabTaTaM aHajIn3a
JIUTEPATYPHBIX JaHHBIX,
COOCTBEHHBIX
9KCIIEPUMEHTAJIBHBIX U
pacyeTHO-TEOPETHYECKUX PadoOT
XUMHYECKOH HAIIPABICHHOCTH

YMeTh: BBIIOIHATH CTaHIAPTHBIC
JieicTBHs (KiIaccU(UKaIys BEIeCTB,
COCTaBJICHUE CXEM IIPOLIECCOB,
cHCTeMaTH3alus JaHHBIX 1 T.IL.) C
YYETOM OCHOBHBIX MOHSTHI 1 OOLITHX
3aKOHOMEpHOCTEH, (hopMyTupyeMBbIX B
paMKax 0a30BBIX XUMHUYECKUX
JIICITUIIIAH

OIIK-3 Cnocoben
MIPUMEHSTH
pacueTHo-
TEOPETUUECKUE
METOMBI IS
M3YYEHUS CBOMCTB
BEIIIECTB U
MIPOLIECCOB C UX
Y9acTHEM C
HCIIOIb30BAHHUEM
COBPEMEHHOI
BBIYKCIUTEIILHOM
TEXHUKU

OIIK-3.1. ITpumensier
TEOPETHYECKHE U
MOTY3MIIUPHYECKUE MOJIEIIH
TIPY peIIeHUH 3a1a4
XMMHUYECKOH HalpaBJICHHOCTH

3HaTh: OCHOBHBIC IPUEMBI PAOOTHI CO
CHCIHATH3UPOBAHHBIM MIPOTPAMMHBIM
obecrieueHrEM TIPH TPOBEICHUN
TEOPETUICCKUX PacueTOB U 00paboTKe
9KCIEPUMCHTAIBHBIX TAHHBIX

YMeTh: IPUMEHSTH
CHCIHATH3UPOBAHHOE TIPOTPAMMHOE
obecrieueHre IPH MPOBEICHAN
TEOPETUICCKUX PacueTOB U 00pabOTKe
AKCIEPUMCHTAIBHBIX TaHHBIX

OIIK-3.2. Ucnonw3yer
CTaHIApPTHOE MPOrPaMMHOE
obecrieueHre Mpyu pereHun
3aJ1a4 XUMHYECKON
HaIpPaBJICHHOCTH

3HaTh: OCHOBHBIC IPUEMBI PAOOTHI CO
CHEUATH3UPOBAHHBIM POrPAMMHBIM
obecrieueHrEM TIPH TPOBEICHUN
TEOPETUICCKUX PacueTOB U 00paboTKe
IKCTIEPUMEHTANILHBIX JIAHHBIX
Briajgers: HaBbIKAMU [TPUMEHEHUS
CICIHATH3UPOBAHHOTO TIPOTPAMMHOTO
obecrieueHus U 0a3 TAHHBIX TIPU
pelreHnH 3a1a4 mpodeccruoHaTEHON
cephl IesITeTbHOCTH

2. Heap 1 MecTO AMCHHUILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPporpaMMbl

Llesnn 0CBOCHMS JUCUUTUIMHBL:

- H3y4YeHHE OCHOB KpUCTAJUIOTpaguM, CHMMETPUU M CBOWCTB KPHUCTAIMYECKHX OOBEKTOB,
aTOMHOT'O CTPOEHUS KPUCTAIIJIOB;

- TIOJIrOTOBKa 0akajaBpa, MO3BOJISIOIIETO €My YCIENIHO paboTarh, 00iasas YHUBEPCATbHBIMU H
IPEIMETHO-CIEIIHATN3NPOBAHHBIMH
MOOMJIBHOCTH M YCTOMUMBOCTH Ha PHIHKE TPY/a B YCIOBHIX KOHKYPEHTHOU CPEIbl.

KOMIICTCHIIUSIMU,

CIOCOOCTBYIOIIUMU

ero COLIMAILHON




JlucuumiunHa u3ydaercsi Ha 3 Kypce B 6

ceMectpe.

Juctumnmna «KpuctamioXxumus» 0THOCHTCS K 00s3aTenbHo# yactu OI1.

3. Coaepxanue padoyeii mporpaMmbl (00beM TUCHMILIMHBI, THNBI U BUAbI Y4eOHBIX 3aHATHI,
y4eOHO-MeToAn4YecKoe ofecneyeHne CaMoCTOSITeIbHOI padoThl 00y4aroIuxcs)
Copneprxanue paboueii mporpammel npezacranieHo B [Tpunoxenun Ne 1.

4. DoHJ OLIECHOYHBIX CPEACTB M0 ANCHHUIIMHE
4.1. IlepevyeHb KOMIIETEHIUI M MHAUKATOPOB IOCTHKEHUSI KOMIIETEHIMH ¢ yKa3aHHueM
COOTHECEHHBIX C HUMH 3aIIAHMPOBAHHBIX Pe3y/IbTATOB 00y4eHHUs N0 AUCHHMIIMHe. Onucanue
KpHUTepHeB M IIKAJ OLeHNBAHUS Pe3yJbTAaTOB 00y4eHHUs 10 TUCHHUILINHE.

Kon u ¢dopmymupoBka xomnereHumn OIIK-1 CrocoOeH aHanmu3upoBaTh M HMHTEPHPETHPOBATH PE3YIbTATHl XMUMUYECKHX
SKCTIEPUMEHTOB, HAOIIOACHUH 1 N3MEPEHUH

Kon n HanmeHnoBanme PesynbTaTnl 00y4yeHust o Kpurepun onieHnBaHMs pe3yabTaTOB 00yUEHNUS
HHIUKATOPA JOCTUKECHHSA AUCHUILIMHE
KOMIIETEHIIUH He 3aureno 3auTeHo
OIIK-1.1. 3HaTh: TEOpPETHYECKHE OCHOBHI | 3arpyanser | MMeeT yerkoe, LIETOCTHOE NPEICTABICHUE O
Cucrematuszupyer n | 06a30BBIX XUMHYECKUX | CA B COJIEpKAHUU OCHOBHBIX XUMHYECKHX
QHAIM3UPYET  PE3YNbTaThl | AUCLUILIUH OIIPEJICTICHH | KypcoB W OOMmMX  3aKOHOMEPHOCTSIX
XUMHYECKHX 1 0a30BBIX XUMHYECKHX IPOLECCOB, H3Y4aeMbIX B
JKCIEPUMEHTOB, MTOHATHUIH paMKaxX OCHOBHBIX XUMUYECKUX JUCHUILIUH
HaOmoeHu, u3MepeHull, | Ymers: pelaTh tunosele | He ymeer YMeer penats 3aa4u MOBBIIEHHON
a  TaxKe  pe3ynbTaThl | yucOHBIC 3aMa4d MO OCHOBHBIM CJIOXHOCTH M3 0a30BBIX KYPCOB XUMHH
pacyeToB CBOMCTB BEWIECTB | (06a30BbIM) XUMHYECKAM
U MaTepHaJIoB JIICIUIIIMHAM
Brnaners: HaBbikamMu pabotel ¢ | He Bmageer | Biameer HaBbIKaMM KPUTHUECKOTO aHAIN3a
yueOHOH  JUTEepaTypol Mo yueOHOH MH(pOPMAIMK IO OCHOBHBIM
OCHOBHBIM XUMHYECKUM paszaenam XuMuH, GOpMYITHPOBKH BEIBO/IOB
JUCLUIUIMHAM W y9acTusi B JUCKYCCHH IO yI€OHBIM
BONpOCcaM
OIIK-1.2. IIpemtaraer | YMeTs: BHINIONHATH cTaHAapTHele | He ymeer YMeeT nporHo3upoBaTh pe3yabTaTh
HHTEPIIPETALUIO JefcTBus (xnmaccuduxanus HECIIOXKHBIX ITOCIIE0BATENBHOCTEN
pe3y/IbTaToB COOCTBEHHBIX | BEIIECTB, COCTABJICHHE CXEM XMMHUYECKUX PEAKIUH C y4eTOM OOIIHX
JKCIEPUMEHTOB U | IPOLECCOB, CUCTEMaTH3aLHs 3aKOHOMEPHOCTEH NMPOLECCOB, U3y4aeMBbIX B
PacUeTHO-TEOPETHIECKHUX JAHHBIX W T.JOL) C Y4ETOM paMKaxX OCHOBHBIX XUMUUYECKUX JUCLHUILIUH
paboT C HCIONIb30BAHWEM | OCHOBHBIX MOHATHH M 0OIIMX
TEOPETUYECKHUX OCHOB | 3aKOHOMEPHOCTEH,
TPaJULIMOHHBIX W HOBBIX | opMynmupyeMbBIX B  paMKax
pa3aenoB XUMHU 0a30BBIX XUMHYECKHX
JIUCLMILIMH
OIIK-1.3. ®opmynupyer | YMeTh: BHIIONHATH cTanaaptHeie | He ymeer YMeeT nporHo3upoBaTh pe3yabTaTh
3aKJIIOUEHHS] U BBIBOJBI IO | JEUCTBUS (xnmaccuduranus HECIIOXKHBIX [TOCIIE0BATENBHOCTEN
pe3yabTatam aHaJIM3a | BEIECTB, COCTABJIEHHE CXEM XMMHUYECKUX PEAKIUH C y4eTOM OOIIHX
JIUTEPATYPHBIX JIAHHBIX, | MPOLECCOB, CUCTEMaTH3aLHs 3aKOHOMEPHOCTEH MPOLECCOB, U3y4aeMBbIX B
COOCTBEHHBIX JAHHBIX W T.JOL) C Y4ETOM paMKaxX OCHOBHBIX XUMUYECKUX JUCUUILIUH
JKCIEPUMEHTAIBHBIX U | OCHOBHBIX TMOHATHH W 0OmHUX
PacUeTHO-TEOPETHIECKHUX 3aKOHOMEpPHOCTEN,
pabor XUMHUUYECKOH | opMynmupyeMbIx B paMKax
HANpPaBICHHOCTU 0a30BBIX XUMHYECKHX
JUCLUILUINH

Konu (bOpMyJ'II/IpOBKa KOMIICTCHIIN OIIK-3 Cnocoben MPUMCHATH PACUCTHO-TCOPCTUICCKNEC MECTOAbI JISI U3YUCHUSL CBOIICTB
BCHICCTB U MPOLECCCOB C UX YHYACTUCM C UCITIOJIBb30BAHUECM COBpeMEHHOﬁ BBIYMCIIUTCILHON TEX HUKH

Koa n PesynbraTnl Kpurepun onieHnBaHMs pe3yabTaTOB O0yUEHNUS
HANMEHOBaHHe 00y4eHus 10
HHIUKATOpPA JAUCHHILIHHE
JOCTHKEHUS He 3aureno 3auTeHo
KOMIIETCHIIUH
OIIK-3.1. 3HaTh: OCHOBHBIE 3HaeT OTAENIbHbIE IPUEMBI 3HaeT OCHOBHBIE MIPUEMBI PabOTHI CO
ITpumensier TIpUeMbl paboTHI CO paboTsl ¢ Hanboee CHelMaIu3upOBaHHBIMU IPOrpaMMaMy,




TEOPETHYECKHE W | CICIHMAIN3UPOBAHHBIM | MOMYJISIPHBIMA UCTIONIb3yeMBIMH B XUMHH,

MOTY3MITUPHYECKUE | TIPOrPaMMHBIM CHELUATM3UPOBAaHHBIMHU MaTEpHAIOBEICHIH U CMEXHBIX C HUMH

MoJeNu npu | obecriedeHneM npu MIPOrpaMMaMH, UCTIONBb3YEeMBIMH | OOJIACTSIX 3HAHMS

peneHuu 3a/1a4 | MpOBEICHUHU B XMMHUH U MaTE€PUAJIOBEACHHH,

XUMHYECKON TEOPETUYECKHUX HO 3aTPYAHSETCS B UX

HaIpaBJICHHOCTH pacyeToB ¥ 00paboOTKe | peanu3anuu
SKCTIEPUMEHTAIEHBIX
JIAaHHBIX
YMeTh: IPUMEHATH YMeer ucnonb3oBaTh OTACIBHBIE | YMEET HCIOJIb30BaTh
CHELNATM3UPOBAHHOE | (DYHKIMH HEKOTOPHIX CHeLMaIU3UPOBAHHOE IPOrPaMMHOE
MIPOrpaMMHOE CHELMATIM3UPOBaHHBIX IIPOrpaMM | oOecnedeHne ist IIPOBEICHUS
obecrieueHne npu Ut 00pabOTKH TEOPETHYECKUX PACUETOB M 00pabOTKH
IIPOBEIECHUU 9KCTIEPUMEHTAIBHBIX TaHHBIX 9KCTIEPUMEHTAIIBHBIX JIAHHBIX TPH
TEOPETUYECKHUX pelIeHny 3a1a4 npogeccuoHaANTbHON
pacyeToB 1 00paboTKe cdepsl e TeNEHOCTH
9KCTIEPUMEHTATBHBIX
JTAaHHBIX

OIIK-3.2. 3HaTh: OCHOBHBIE 3HaeT OTAENIbHbIE IPUEMBI 3HaeT OCHOBHBIE MIPUEMBI PabOTHI CO

Hcnons3yer TIpUeMbl paboTHI cO paboTs!I ¢ Hanbonee CHeLUaTN3UPOBaHHBIMU ITPOTrPAMMaMHU,

CTaHAapTHOE CHELUATIM3UPOBAHHBIM | TOMYJISIPHBIMU UCTIONIb3yEeMBIMH B XUMHH,

MIPOrpaMMHOE MIPOrPaMMHBIM CHeUAIM3UPOBAaHHBIMHU MaTEpPHAIOBEJICHIH U CMEXHBIX C HUMH

obecrnieueHue Ipu | obecredeHHeM Ipu MIpOrpaMMaMH, UCTIONB3YEeMBIMH | OOJIACTSIX 3HAHMS

peneHuu 3a1a4d | MpOBEICHUHU B XMMHUH U MaTE€PUAIOBEACHHH,

XUMHYECKON TEOPETUYECKHUX HO 3aTPYAHSETCS B UX

HaIpaBJICHHOCTH pacyeToB ¥ 00paboOTKe | peanu3anuu
JKCTIEPUMEHTAITEHBIX
JTAaHHBIX
Braners: HaBbIKaMu Brraneer criocoOHOCTBIO Bnazeer ciocoOHOCTBIO CAMOCTOSITENLHO
MIPUMEHEHHUS UCIIONIb30BATh HCIIONIb30BATh CHeUaTM3HPOBaHHbIC
CHELMATU3UPOBAHHOIO | CHELMATU3UPOBAHHOE 6a3b1 JAHHBIX u CrenraIbHOe
IIPOrPaMMHOTO IIporpaMMHOE 0OecIieYeHnE IporpaMMHOE oOecIiedeHre ISl TOMCKa
obecrieueHus u 0a3 TOJIBKO NPH HEMOCPEACTBEHHOM HEoOX0ANMOM Hay4YHO-TEXHUYECKON
JIAaHHBIX TIPU PEIIeHUH | y9YacTHH CIieluanucra oosiee nHpopManmy, TPOBEJCHUS PacUeTOB,
3a1a4 BBICOKOH KBaTM(UKAINH 00paboTkn 9KCIEPUMEHTAIIBHBIX
npoecCHOHANTBEHOM JIaHHBIX, TIOATOTOBKH HayYHBIX
cepsl IesITeNbHOCTH yONIMKaNWi 1 TOKJIa10B

Kpurepusimu ornieHHUBaHUsI SABIISIOTCS OaJlIbl, KOTOPBIE BBHICTABISIOTCS MpPENoaBaTeseM 3a BUIbI
JESITEIbHOCTH (OLIEHOYHBIE CPEACTBA) IO HUTOraM M3y4eHMs MOJIyJiel (pa3fenoB AWCLUILIMHBL),
NEPEUYHCICHHBIX B PEUTHHI-TUIAaHE TUCHMIUIMHBI (0714 3auema: TEKYIIMH KOHTPOJIb — MakcumMyM 50
0aoB; pyOeKHBIN KOHTPOJb — MakcuMyM S50 6ayuioB, moouipuTenbHbie 0amisl — MakcumyM 10).

[IIxans! OLlEHUBAHUS:

3auteHo — oT 60 10 110 peirTuHroBHIX OaiTOB (BKIIOYas 10 moonpuTenbHBIX OAJIIOB),

He 3auTeHO — 0T 0 10 59 peHTHHrOBBIX OAIIIOB).

4.2. TunoBble KOHTPOJbHBbIE 33aJaHUS WM HHble MATepHAIbl, HEOOXOAUMBbIE [JIsi OLEHUBAHUA
pe3yJabTaToOB 00y4eHHs IO JAUCHUIINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa3oBaTeIbHOI

nporpamme

HHAHUKATOpaMH

AOCTHIKCHU A

KOMITETCHIIHIi.

Meroauyeckue  MaTepHaJbl,

onpeaeJasoOIMe NPOLeAYPbl OCHMBAHUS Pe3yJbTaTOB 00y4eHHs 110 JUCHHUIINHE.

Kox m HammeHOBaHHe HHAWMKATOpa
JAOCTHKCHHUS KOMIICTCHIINH

Pe3yabTaThl 00y4yeHHs N0 JUCHUILINHE

OueHo4YHBIE CPEeACTBA

OIIK-1.1. CucteMatusupyeT 1 aHAIU3UPYET

3HATh: TCOPCTUICCKUC OCHOBLI 0a30BBIX

Komnoksuym 1.

PE3YJIbTATOB COOCTBEHHBIX OKCIICPUMCHTOB U

(maccmbnxaunﬂ BC€IICCTB, COCTABJICHUC CXEM

pe3yIabTaThl XUMHUYECKHUX IKCIIEPUMEHTOB, XUMHYECKUX TUCLUATUINH CuMMeTpus
HaOIIOICHNH, N3MEPEHHH, a TaKKe YMerts: peniate THIOBBIE ydeOHBIE 3aJaUH 110
pe3yabTaThl PaCUETOB CBOMCTB BELIECTB U OCHOBHBIM (0a30BBIM ) XUMHUYECKUM
MaTepUaioB JUCHUIUIMHAM
Bnanmers: HaBEIKaMu pabOTHI ¢ y9eOHOM
JIUTEPATYPOU O OCHOBHBIM XUMHUYECKUM
JIICHUIIIMHAM
OIIK-1.2. [IpeqyiaraeT MHTEPIPETALUIO YMeTb: BBIIOIHATD CTAHJAPTHBIE NEHCTBUS IMucemenHas

Kontponsnas pabora




PAaCUETHO-TEOPETHICCKHUX padoT ¢ MIPOIIECCOB, CHCTEMATH3AIMS JAHHBIX U T.11.) ¢ | Nel
HCIOJIb30BAHUEM TEOPETHYECKUX OCHOB YYETOM OCHOBHBIX TOHSITHI U OOIITIX
TPAAULIMOHHBIX Y HOBBIX PA3eJIOB XUMUU 3aKOHOMEpPHOCTEH, (POPMYITHUPYEMBIX B paMKax
0a30BBIX XUMUYCCKUX JUCIUILINH
OIIK-1.3. ®opmynupyer 3aKiI0UeHUs U YMeTh: BBIIONHATh CTAaHAAPTHBIE ACHCTBUS [TuceMennas

BbIBO/IbI 11O PC3YyJIbTaTaM aHAJIU3a
JINTCPATYPHBIX TaHHBIX, COOCTBEHHBIX
OKCIICPUMCHTAJIbHBIX U paCUCTHO-

(maccmbnxaunﬂ BC€IICCTB, COCTABJICHUEC CXEM
poneccoB, CUCTEMATU3 AU JaHHBIX U T.H.) C
Y4Y€TOM OCHOBHBIX MOHATUHI U O6HII/IX

Konrponsnas pabora
Ne2
Komnoxsuym 2.

TEOPETHYECKUX PAOOT XMMHUYECKOM 3aKOHOMEpHOCTeH, popMymupyeMbIx B paMkax | CTpykTypa.
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Bonpocs! k ko/s10kBHYMY 1
OcHoBbl kpucTa/iorpapuu. CumMmmerpus.

Omnepaunu 1 eMeHTs cuMMeTpuu. CoOCTBEHHBIE U HECOOCTBEHHBIE BpallieHus. B3anmopaencTue
onepauuii cummeTpun. ['pynna, nopsaok rpynnsl, noarpynmna. Cucrema Illendmuca, ToueyHsie rpymnsl
u ux cemeiictBa. O603HaUYEHUs OMEPAllUii CHMMETPUH U TOYEUHBIX Ipynn B cucteme ['epmana-MoreHna.
Toueunsle rpynmnsl HU3LIEH, CPeIHEN U BBICIIEH KaTeropuii, npuMepsl. CBsA3b 3€pKaIbHBIX IOBOPOTOB B
cucreme lllendnuca 1 moBopoToB ¢ MHBepcHeil B cucteMe I'epmana-Morena. OpOUTHI TOYSUHBIX TPYIII,
KpPaTHOCTb OpPOMUTHI (CUCTEMBbl SKBHBAJIECHTHBIX TOYEK) M CHUMMETpHs ee MOo3uIMid. beckoHeuHble
(mpenenpHbIE) TOYEUHbIE TPYIIIIBL.

TpaHCHAAIMOHHAs CUMMETPUS U KPUCTAJUIMUECKAs PEIIETKA, TUIBl PEHIETOK. DJIEMEHTapHas suelKa
KpucTtayja (MapajuiesienuIe]] MOBTOPSIEMOCTH), [apaMEeTpbl JJIEMEHTapHON s4elku. MHIeKch
HanpaBJIeHUH U TUIOCKOCTEH B pemierke. Kpucramiorpapuueckue 1 HeKpUCTaUIOorpaduuecKue ornepanuu
CUMMETpUU. B3anMozelcTBHE 3aKpbITHIX IEMEHTOB CUMMETPUU M TpaHCIAUuM, npumepbl. CUHTOHUH
KPUCTAJUIOB, UX TOJIO3APUYECKUE IPYIIIBI U IapaMEeTPbl 3JIEMEHTAPHON s4elKU. THUIbl NEHTPUPOBKU U
pemetku bpase. Kpucramiorpapuueckue TouedHbIE TPYIIIHI.

OTKpBITBIE IEMEHTHl CHMMETPUU (BUHTOBBIE OCH U TUIOCKOCTH CKOJIBKEHUS), X 0003HAYECHHUS IO
I'epmany-Moreny u aeiictBue. B3aumoeiicTBUE OTKPBITHIX M 3aKPBITHIX IEMEHTOB cuMMeTpun. O0mue
U 4YaCcTHbIC IO3ULIHMU B DIIEMEHTApHOM s4elike. [IpocTpaHCTBEHHBIE TI'PYIIBI: CUMBOJI IO l'epmany-
MoreHy, cBS3b C KPUCTAUIOTPAQHUECKUM KJIACCOM U KPAaTHOCTBIO OOIIeH TMMO3WIUU B SYCHKE.
HuTepHanoHanbHbIe TAOIUIBI U COACPIKAIIAACA B HUX HH(OPMAIHS O MPOCTPAHCTBEHHBIX TPyIIax.

Bomnpocs! Kk KOJUIOKBHYMY 2
Crpykrypa

Judpaxiust peHTTeHOBCKUX JIyuell Ha kpuctaiuie. BeiBong ¢gopmynsl bperra. Tumbsl MexaTOMHBIX
B3aUMOJICHICTBUII B KpuUCTalyie (METAJUIMYECKOE, HMOHHOE, KOBAJEHTHOE, BaH-IEP-BaajlbCOBO), HX
OTHOCHUTEIIbHBIE JHEPrUM M HAIpPABJICHHOCTH B IIPOCTpaHCTBE. [IpMHIUIBI CTPOEHHS KPUCTAILIOB
IpOCTBIX BemecTB B Ilepuoaudeckoil cucreme, MeTaibl U HeMeTauibl. [InOoTHBIE M IIOTHEWIIHE
mrapoBble ynakoBku B crpykrype metaiuios (IIK, IIN, OLIK, I'TTY, I'IIK), ko3¢h¢dunuenTs 3anoaHeHus
IIPOCTPAHCTBA B JTUX YIAKOBKAX, BUIbl M PaAUYyChl IyCTOT B HHUX. PacnosioKeHue IUIOTHBIX
(MoTHEHIINX) CJI0EB B CTPYKTYpax METAJUIOB, MOJUTHUIBI. Hectexmomerpuueckue (as3pl BHEIPEHUS.
VckaxxeHus: ueanbHBIX IIAPOBBIX YIMAKOBOK B CTPyKTypax metamioB (Zn, Cd, In, Hg). XapakrepHsie
0COOEHHOCTH KPHUCTAUIMYECKUX CTPYKTYP MPOCTBIX BELIECTB-HEMETAJUIOB: MOTHBBI PACIIOJIOKCHHS




aTOMOB B KPHUCTAJlJI€, KOBAJICHTHBIE U BaH-IE€P-BaaJbCOBBI B3auMMOJEHCTBUs. [IpMHIMI IulOTHEHIIEH
YIIAKOBKH C 3aI0JHEHHUEM ITyCTOT B ONUCAHUU KPUCTAIUIMYECKHX CTPYKTYp OWHAPHBIX COCAMHEHH.
HoHHBIE KPUCTATUIOXUMUYECKHUE PaUyChl. 3aBUCUMOCTb (PHU3UUYECKUX CBOMCTB MOHHBIX KPUCTAJIOB OT
3aps10B, PaANYCOB U PACIIOJIOKEHUS HOHOB.

OcHOBBI KPUCTAJIOXUMHUHU HECOPTAHUIECCKHUX coeIMHEeHUI.

Crtpoenne u (usnueckre CBOMCTBA pa3aMuHBIX Moaudukauuii yriepona. Kpucramimdeckue
CTPYKTYphl M CBOMCTBa 3JIEMEHTOB-aHaJoroB yriepoga B mnoarpynme (Si, Ge, Sn). IIpocreiimue
crpykrypHbie Turbl AX (CsCl, NaCl, chanepur, Bropuut, NiAs), uX onucaHue B TEPMUHAX TUIOTHEHIIICH
YIIAKOBKH M 3aloJIeHEHUs MycToT. Hekotopeie cTpykTypHble THIBI AXo: (QIIIOOPUT U aHTU(DIIOOPHT,
pyruia, Cdlp, CdCl;, M0S;, ux onucanue B TepMUHAX YIMAKOBKHM aHHOHOB M TIOCIOWHOTO 3arlOJHEHUS
MyCTOT KaTuoHaMu. KOpyHIOBBI MOTHB B PacrojioKEHHH KaTHOHOB B IYCTOTaX: MPUHIUIIBI CTPOSHUS
kopyHaa (a-AlOs), pyouna u FeCls. Crpoenne ReOs; m mepoBckuta ABOj3; omnmcaHue CTPYKTYpBI
IIEPOBCKUTA B TEPMUHAX 3aIIOJIHEHUS ITYCTOT IUIOTHEHINEH YIaKOBKHU. [IpUHIMIIBI CTPOEHHUS LUNMHEIEH
AB704 (mpsiMasi 1 oOpaleHHast), IPUMEPbl COSTUHEHUI CO CTPYKTYPOU IIIMHUHEIH.

Kpucrannuueckue MoaupuKkauy HUTpUAA 00pa, MPUHLHUIIBI CTPOCHHUS M CBOHCTBA. XapaKTepHbIE
KOOPAMHAIIMOHHBIE MOJIUYIPBI aTOMOB MeTaia i K.4. oT 4 1o 10. MoctukoBasi (PyHKLHMS JIMTAaHJIOB U
KOOpAMHAIIMOHHBIEC TOJNUAAPH  (TETpa’lapbl, OKTad[Aphl) C OOMMMH BEpIIMHAMM B OWHAPHBIX
HEOPraHUYeCKUX COCTUHEHUSAX, MPUMEpPbI CTPYKTYPHBIX MOTHBOB M3 TAaKHX IMOJM3APOB). CHIIMKATHI
[TpuHIMOBI CTpOEHUS KpucTautMuecknx Moaudukanuid SiO,: kBapia, B-TpuauMuTa U B-KpuctodanuTa,
CTHUIIOBHTA. AJIOMOCHWINKATOB. [IpUHIIUIIBI CTPOEHHS LIEOJIUTOB.

[TpuHIMTIBI CTPOEHUS MOJIEKYISPHBIX KpUCTAIIOB. KoBaJleHTHBIE U BaH-/Iep-BaaJIbCOBBI PAINYCHI.
Kputepun onenku (B 06a/1/1ax) KoJ1JI0KBUYMOB
- 0 ©ayIoB BHICTABIISIETCS CTYIEHTY, €CIH CTYJCHT HE UMEET MPEACTaBIeHUs 00 00CyX1aeMoM paszese
JTMCUUIUIAHBI;

- 5 0aIoB BBICTABIISIETCS CTYIEHTY, €CIIM CTYJICHT UMEET (pparMeHTapHbIE MPeICTaBICHUs 00
o0CcyKIaeMOM pazJieNie TUCIUTLINHEI;

- 10 GanyoB BBICTABIISIETCS CTYACHTY, €CJIM CTYAECHT UMEET HETOJIHbIE IPECTaBICHUs 00 00CyKIaeMoM
paszene JUCLUUIUINHEI,

- 15 GanmioB BBICTABIISIETCS CTYACHTY, €CIIU CTYIEHT UMEET C(pOpMUPOBAaHHBIE, HO COJIEpIKaIINe
CYIIECTBEHHBIE MPOOEIIBI MpeICTaBIeHU 00 00CyKaaeMOM pa3zesie TUCIUILIIHHEI;

- 20 6anIoB BBICTABIISCTCS CTYACHTY, €CIIU CTYICHT UMEET C(pOpMUPOBAHHBIE, HO COJIEpIKaIINe
OTIeNbHBIC TIPOOEIbI MpeICTaBIeHH 00 00CyX1aeMOM pa3zesie TUCIUILIINHEI;

- 25 6aIoB BBICTABIISCTCS CTYACHTY, €CIIU CTYAECHT UMeET CPOPMUPOBAHHBIE CHCTEMAaTHYECKHE
npeacTaBieHus 00 00CyK1aeMOM pa3Jiesie AUCIUTLTUHBL.

KonTpoabHnas padora Nel.
(O6paszerr ousera.)
1. Tlepeuncnute OCHOBHBIE CBOMCTBA KPUCTAIIJIOB
2. Kakum cuMMeTpHuecKuM MpeoOpa3oBaHHUsIM COOTBETCTBYIOT CIEIYIOIINE HIEMEHTH CHMMETPUU:
21;a, b, c; 6?

3. Tlosb3ysick TeopeMaMH O COUETAHUAX FIEMEHTOB CUMMETPUH, OIPEACTUTE TOUYSUHYIO TPYIITY
CUMMETPHH, 3aIHUIIUTE (GOPMYITY, KATETOPHIO, CHHT OHHIO, BUJ] CHMMETPHUH, MEXTyHapOIHBIH
cumBoJI 1 cuMBod Lllengnuca u moctpoiite crepeorpaduyeckyro MpOeKIHIo, eciu AaHo: Ly
MEPIEHIUKYIIIpHAasi MTHBEPCUOHHOM OCH 4eTBEPTOro nopsiaxa?

MozkeT a1 ObITh KOMOMHALIUS TPU3MBI U IBYX MOHOZJPOB?

Mosxet a1 rpassb (100) 661Th cuMBOJIOM TIPOCTOi hopmbl rexcasapa (kyoda) - {100} ?

[TpuBeauTe mpUMepbl 3aMKHYTHIX HIECTUTPAHHBIX IPOCTHIX (POPM CpeiHEll KaTerOpHH.

Kakoii n3 rpaneil TeTparoHaJIpHOW CHMHIOHMU MOTYT COOTBETCTBOBATh MHAEKCH Muiiepa (111):
OTCEKaroIIel Ha KOOPAMHATHBIX OcsiX a, b, c oTpesku 1, lu2 ecmwmm 2, 1 u 1 cm?

8. CdopmynupyiiTe 3aKOH T'paHHBIX YIJIOB.

9. C nmoMoIIbIo KaKUX MPUOOPOB MOKHO U3MEPUTH YIJIIBI MEXKIY IPAHSIMU B KpUCTAILIAX?

10. Iepeuncnure 6eckoHeUHBIE (TIPEIEIbHBIEC) TOUEYHBIE TPYIIIBI CHMMETPUH.

No ok



KonTpoabHnas pabora Ne2.

(O6paszer; ouera.)

1. TlpuBenute mnpuUMepsl METAIIOB, CTPYKTYpa KOTOPBIX MPEICTABISET COOOW TPEeXCIONHYIO
IUIOTHEHIIYI0 IIapOBYIO yIMakoBKy. Kak pacrosiokeHbl aTOMbBI B JIEMEHTApHBIX SuYeiKax 3THUX
MeTtaioB? KakoBa koopAMHa1LMsS aTOMOB?

2. B xpucrammmueckoit crpykrype cocraBa AB,C, aToMel C 00pa3yroT MIOTHEHIIYIO YIIAKOBKY.
Koopaunarmonnoe uucio aromoB A paBHo 4, a atoMoB B — 6. KakoB Turt 3aHsATBIX TyCTOT?
Kakast yacTp mycToT 3anojHeHa?

3. Tlpu 1425°C xerne30 nmeer 06BEMOLCHTPUPOBAHHYIO KYOHUECKYIO sueiiky (a=2,940 A).
PaccunraiiTe IIOTHOCTH Xkejle3a U AaTOMHBIN (METaINIMYECKH) paanyc.

4. Omnpenenure CIOWHOCTD MJIOTHEHIIEH YIIAKOBKHU: ... TKKK... .

VYKa)XuTe OCHOBHBIE YEPTHI, XapaKTEPU3YIOIINE KyOUUEeCKYIO TNIOTHEHIITYIO IIAPOBYIO YIIaKOBKY.

N300pa3ute 31eMeHTapHYIO SUEHKY JUIS STOU CTPYKTYPHI.

6. C ucnoab30BaHMEM MPOCTEHIei 30HHOW TEOPHHU OMUIINTE PA3TIHUNE MEXKITY HIEKTPHUECKOM
IIPOBOJMMOCTBIO B METajlIe (HapuMeED, JIUTUN) U MOITYIPOBOAHUKE (HAIIpUMED, TEPMaHUH).

7. Kybuueckas mogudukanus HgS umeer napamerp siueiiku 5,84 A, Z=4; mia rekcaroHaiabHOM
Moaudukaun a=4,16, c=9,54A, Z=3. Kakyio Moau(UKaIuio NpeacTaBiIsioT co00i KPUCTaIIIbI
HgS, eciu ux mmoTHOCTH 7,73 r/en’.

8. Hanwmmute ypaBuenue Jlays. HazoBure Tpu Merona nonydeHus 1uppakiinOHHON KapTHHbI?

9. Jlns KakuX TUIOB PEIIETKH XapaKTePHbI IUIOCKOCTH CKOJIB3AIIETO
oTpakeHus TUNOB “n” u “d”? [IpuBenuTe MpUMeEpHI.

10. Kak  Ha3pIBalOT CBOWCTBO  KPUCTAUIOB  KOJIOTbCS MO  IJIOCKOCTAM, HapajjielbHbIM
NEVUCTBUTEIBHBIM MM BO3MOKHBIM I'paHsAM?

o

KonTpoabHnas pabora Ne3.
(O6paszer; ouera.)
1. Omnpegenurte, K KAKOMY CTPYKTYPHOMY THUITy OTHOCHTCS KyOWMdeckas sJeMeHTapHas sueika co
CJIEYIOLMMH KOOpAUHATaMu aToMOB MX:
a. M:(1/200),(0'20),(00%),(1/2% ')
b. X:(000),(1/2%0),(1/20 %), (0 ' ')
2. llepeuncnure, Kakue MpocThie (HOPMBI B OTPAHKE KpHCTAJa MOTYT YKas3bIBaTh Ha TO, YTO OH
o0ajaeT ONTUYECKON aKTUBHOCTBIO.
3. Monoxkpucramin o6ToueH B Gopme mapa. Kak usmenurcs ero ¢opma npu HarpeBaHHU, €CIIA OH
OTHOCHTCS K KyOMUECKOM, TeTparoHaJIbHONH CUHTOHUH?
Yro Takoe «HecOBEpLICHHbIH n3oMopu3m»? [IpuBeanTe npumepsl.
Kakoii cTpyKTypHBIH THII TOJIy4aeTCsl U3 CTPYKTYpPbl KAMEHHOW COJIM B PE3YNbTATE YIAIEHUS BCEX
aTOMOB WJIM MOHOB OJIHOTO THUMA?
6. DHeprusi KpUCTAJUIMYECKOW PEIIETKH HEKOTOPBIX COCJMHEHUH HMMEEeT CIeyIoUIe 3HaYeHUs
(25°C):
BemecTBo NaCl C(anmag) Cu H,O P CO;
E.p, KIK/MOTIB 774 715 302 50 42 26
a) Kakue u3 nepeuncieHHBIX BEIIECTB MMEIOT:1) MOJIEKYNIApHYIO; 2) HOHHYIO; 3) aTOMHYIO; 4)
METAJUIMYECKYI0 KpPUCTAUIMYECKylo pemierky? 0) Kak BiIuser THUI XMMHYECKOH CBS3M MEXKIY
YacTULIaMH HA DJHEPIrUI0 KpUcTaulnyeckod pemetkn? B) Kak B3auMMOCBSI3aHBI  SHEPIUs
KPUCTAJITIMYECKON PELIETKH U TEIJIOTa BOSTOHKH BELIECTB?
7. HazoBute To4eyHbIE U ApHBIE Ae()EKTHl KPUCTAIUINYECKON CTPYKTYPHI.
8. UTo Takoe — cerHeTodIeKTpuKu? XapakTepHble KPUCTAIIMUECKUE CTPYKTYPhl CETHETOIEKTPUKOB?
9. Iloyemy Hanuume B KpucTajuie MHUpodp(deKTa 3acTaBiseT MpearnoiaraTb 1 HaTuuue mbe3odPdexra,
HO HE HA000pOT?
10. Leno4yeyHbIi CUITUKAT POJOHUT COAEPKUT 5 TETPadAPOB B KPEMHEKHCIOPOTHOM pajMKale,
KaTHOHBI Kanblus U Mapradua (+2). Kakoi crexuoMeTpudeckuil cocTaB y pOJJOHUTA, €CIIM KaTHOHOB
Maprasiia B 4eTbIpe pa3a OoJIbIlIe, YeM KaJlbIus?

o &

Kpurtepun onenku (B 0a1ax):
— 10 6a/10B BBICTABIIIETCS CTYACHTY, €CIIU BHINOIHEHO 10 3a1aHuii;



9 0aJ110B BBICTABIISIETCS CTYJEHTY, €CJIN BBIIIOJHEHO 9 3a1aHuii;
8 0ay10B BBICTABIISIETCS CTYJEHTY, €CJIM BBIIIOJHEHO 8 3a/laHUi;
7 0aJ110B BBICTABIISIETCS CTYIEHTY, €CJIM BBIIIOJIHEHO 7 3aJlaHUM.
6 0as10B BBICTABIISIETCS CTYJEHTY, €CIIM BBIIIOJHEHO 6 3a/1aHuUii;
S 0ay1710B BBICTABIISIETCS CTYJEHTY, €CJIN BBIIIOJHEHO 5 3a/laHuUi;
4 0a/1710B BBICTABIISIETCS CTYJIEHTY, €CJIM BBIIIOJIHEHO 4 3a1aHNS;
3 0a/1710B BBICTABIISETCS CTYIEHTY, €CJIM BBIIIOJHEHO 3 3aaHNUS;
2 0a/1710B BBICTABJISIETCS CTYIEHTY, €CJIM BBIIIOJIHEHO 2 3a1aHNUS;
1 6aJ1J10B BBICTABIISIETCS CTYAEHTY, €CIM BBIOJIHEHO | 3a7aHue;

IIpumepHBIe BONPOCHI KOMIIBIOTEPHOI0 TeCTa
Bun cummeTpun ToueqHoit rpymnmsl 4mm?
a) IIEHTPaJIbHbBIN
0) TIaHANBHBIHA
B) TETparoHajIbHbIN
I') IJIaHaKCUAJIbHBIN
CuHronust ToyeyHou rpynmnst 4mm?

a) Kyondeckas

0) poMOuIeckas
B) TETparoHajibHas
T') TUIaHaJIbHAs

Kakomy sn1eMeHTy CHMMETpUHU COOTBETCTBYET MOCIIEI0BATEILHOE OTPAKEHHUE B IICHTPE HHBEPCUHU
¥ oBopoT Ha 120°?
a) Lis;
0) Jls;
B) Jls;
r) 63
Hannyne kakoro 3jneMeHTa CHMMETPUH 003aTeNbHO JUIs KyOU4eCKOi CHHTOHUU?
a) 4L3;
6) IlimockocTh CUMMETpPUH;
B) LlenTp cummerpuu;
r)3Ls
Kakue cMHHroHuM UMEIOT MPSIMOYTOJIbHYIO CUCTEMY KOOPJIUHAT?
a) pomOHnueckast U KyOuueckas
0) TonbKO KyOmueckas
B) TeTparoHaibHas U KyOndeckas
') pomOHYeckas, TeTparoHajabHas, KyOndeckas
Kakoii 371leMeHT CHMMETPUU HE MOXET MPUCYTCTBOBATh B TOYEUHBIX IPYIIAX CUMMETPHH?
a) LIEHTP CUMMETPHH;
0) TUIOCKOCTH 3€PKaJIBHOTO OTPAXKCHUS;
B) TPAHCIISALMS;
I') IOBOPOTHASI OCh?

B kpucrannax kakoil CHHTOHUM I'paHb, OTCEKaloIIasi Ha KOOPIMHATHBIX OCAX a, b, ¢ oTpe3ku 2, 1
14 cM MOXeT OBbITh €TUHUYHON?

a) TPUrOHAJIBHOMN

0) rekcaroHaJbHOM;

B) TPUKIIMHHOI;

I') KyOn4eckoi

Kakoii 371leMeHT CHMMETPHUU COOTBETCTBYET CUMMETPHUECKOMY MPE0Opa3oBaHUIO MIOBOPOT +
IapajuleNIbHBIN IEPEHOC BJOJIb OCU OBOpOTa?

a) IOBOPOTHAsI OCb CUMMETPUH;

0) BUHTOBAs OCh CHMMETPUH;



B) 3€pKaJIbHO-IIOBOPOTHAsl OCb CHMMETPHH;
I') HTHBEPCUOHHAsl OCb CHMMETPHUH
9. Kakue u3 nepeynciaeHHbIX MPOCTHIX POPM XapaKTepHBbI 11l KyOMUECKOW CHHTOHHHU:
a) Tpameuos3ap
0) MMHAKOU]T
B) OKTa3p
r) poM0031p
10. Kakoii mpaBWIbHBIA KOOPANHAIIMOHHBIM MHOTOTPAHHUK COOTBETCTBYET K.4.=67
a) Kyo
0) TeTpasap
B) OKTa3p
') TEKCOKTadIp
11. Ckonpko Onmmkalmmx coceneil uMeeT Kaxkaas cdepa B reKkcaroHaJlbHOM TUIOTHEHIIEeH yakoBKe?
a) 24
0) 6
B) 9
r)l2
12. Yemy paBHO YHCIIO OKTA3APUUYECKUX ITYCTOT B IJIOTHEHITUX yHaKOBKax?
a) 12;
0) B JBa pa3a MEHbIIIE YHCIIA [IapOB;
B) B /IBa pa3a 0OJbIIe YKCIIa MapOB;
I') YUCIly IIapOB
13. KakoBo uucio (opMyIbHBIX €AUHUI] B sTUCHKE U CTEXHOMETPUYECKUN COCTaB €ClIM aTOMBI A — B
LEHTpax BCeX TIpaHel KyOHmuecKoi sueiku. ATOMbI B — B BepiinHax KyOHMUeCKO SUSHKH.
a) AsB; z=1
6) AgBs; z=2
B) A3Bg; z=1
F) AgBa; z=2
14. Ilpu pacyere sHEPrUM MOHHOM PENMIETKH UCIIOJIb3YETCsl KOHCTaHTa ManenyHnra. OT 4ero 3aBUCUT
e€ BesMunHa?
a) 3apsijia HOHOB
0) paanycoB HOHOB
B) CTPYKTYpBI
I') NOJIAPU3YEMOCTHU
15. Jlng kakuX TUNOB PEHIETKH XapaKTEPHBI INIOCKOCTU CKOJIB3SIIETO
OTpa’keHHsI TUIOB “n” u “d”?
a) rpaHEeIleHTPUPOBAHHON KyOHM4ecKoi
0) 0OBEMOIIEHTPUPOBAHHOM
B) IPUMHUTUBHOMN
T) 000
16. VkaxuTe, Kakast 4acTb aTOMa MPUXOJAUTCS Ha JOJIIO HJIEMEHTAPHOU SUEHKH,
€CITM OH HaXOJUTCS B BEPIIMHE KyOUUeCKOH siueiiku.
a) 1/2
0) 1/6
B) 1/4
r) 1/8

17. KakoBa cIoiHHOCTb IJIOTHEHIIEH KyOn4ecKol ynakoBKu?

a) 12

0) 2

B) 4

r)3
18. Onpenenute K KAKOMY CTPYKTYPHOMY THITY OTHOCSITCSI SJIEMEHTApHBIE STUEHKHU CO CIEAYIOIIUMHI
koopaunaTamu atomoB AB: A (000); B ( 2 %2 %2):

a) a-W ;



19.

20.

21.

22,

23.

24,

25.

26.

0) NaCl;
B) CsCl;
r) ZnS (canepur)
Kak Ha3pIBalOTCS OABMKHBIE JTMHEHHBIE 1e(EKTHI?
a) BaKaHCHH;
0) IUCIIOKAIINH;
B) nedekr IllorTke;
r) nedext OpeHkens
K xaxoMy sIBJI€HHIO OTHOCHUTCS 3aMEILEHUE MarHus Ha ’KeJe30 B CTPYKType OJIMBHHA?
a) TUCJIOKAIIUH;
0) noaumoppuzmy;
B) M30MOphu3My;
r) nedexry Openkens?
Kak Ha3pIBatOT CBOMCTBO KPUCTAIUIOB KOJIOTHCS MO IUIOCKOCTSIM, ITapaljelIbHbIM
NEUCTBUTEIBHBIM MM BO3MOKHBIM I'paHsAM?
a) XpYIKOCTBb;
0) uznowm;
B) IIPOYHOCTB;
') CIIafHOCTh
Kak Ha3pIBaeTcsi CBOHCTBO HEKOTOPBIX KPUCTAIUIMYECKUX BEILIECTB, OJIaroaapsi KOTOpOMY
MIPOUCXOIUT MPSMOE MPEoOpa30BaHKE TEIIOTHI B 3HEPTUIO IEKTPUIECKOTO MO ?
a) MUPOIJIEKTPUUECTBO;
0) MbE30JIEKTPUIECTBO;
B) CIIAHOCTB;
I') IJIEOXPOU3M
Omnpenennre, Kakue U3 NEPEUNCICHHBIX CUIIMKATOB HE OTHOCATCS K aJlOMOCHIIMKATaM:
a) Na[AlSi30g] — annowur;
0) KMg[AlSi3010](OH); — dnoromur;
B) LIAI[Si;O¢] — ciogymen;
r) (Mg,Fe,Al)s[(S1,Al)4010](OH)24H,0 — BepMukyur.
CTpyKTypa KakKMX METaJJIOB MPEACTABIIAET COO0H TPEXCIOWHYIO TUIOTHEHUIIYIO IIAPOBYIO
YIaKOBKY.
a) Mg;
0) a-Fe;
B) Na;
r) Au
Kakue MeTasuibl IMEIOT aHOMaJIbHbIE KPUCTAJUIMUECKUE CTPYKTYPBI?
a) Ca;
6) Hg;
B) Pt;
r) Fe
YeMy paBHA CIOHHOCTH MJIOTHEHIIEH yIIaKOBKHU, 33JaHHOM MOBTOpEHNEM OYKBEHHOM

HOCJIEAOBATENBHOCTH ...TK...?

27.

28.

a) 2;

0) 3;

B) 4;

r) 6

Kakoii pakrop onpenenser CTpyKTypy HOHHOTO Kpuctauia, KU?
a) OTHOLIEHUE PaJNyCOB HOHOB

0) koHcranta MagenyHra

B) 3aps]l MOHA

') HOTEHIIUAJI HIOHU3AITUHI

Kakyro cTpyKkTypy UMEIOT OTBEPACBIINE UHEPTHBIE Ira3bl?
a) KITY

6) OLIK



B) CIIOUCTYIO
I') LIETOYEYHYIO
29. Kem ObL1a OTKpBITa AU(paKIs peHTTCHOBCKUX JIydeil Ha KpucTauiax?
a) Jlay»
0) bparrom
B) PenTrenom
r) Bynsdom
30. Kakoii TUII CBSI3U MOYHO IPEAIOJIOKUTD JUIsl KpUCTAJIJIOB MPOCTOro BemecTsa, eciu KU aromos
PaBHO 8, a KOOPAMHALMOHHBIA TOJIMAAP — Ky0?
a) KOBaJICHTHAs;
0) BoJtOpoIHAS;
B) METAJUTMYECKas;
') HOHHas?
Kpurtepun onenku (B 0a11ax):

— 10 6a/10B BBICTaBIISIETCA CTYJEHTY, €CIIU BBINOJIHEHO 29-30 3a1aHuii;
— 9 6aJU10B BBICTABIISIETCS CTYJACHTY, €CIIU BBITIOJIHEHO 27-28 3a1aHMii;
— 8 6aJ110B BBICTABIISIETCS CTYJAEHTY, €CIIU BBITIOJIHEHO 25-26 3a/1aHMii;
— 7 0aJ1710B BBICTaBIISIETCS CTYJEHTY, €CJIM BBIIIOJHEHO 23-24 3a1aHuid.
— 6 0aJU10B BBICTABIISIETCS CTYJCHTY, €CIIU BBITIOJIHEHO 21-22 3a1anuii;
— 5 0aJU10B BBICTABIISIETCS CTYJAEHTY, €CIU BBINIONIHEHO 19-20 3axanmii;
— 4 0aJU10B BBICTABIISIETCS CTYJACHTY, €CIIU BBITIOJIIHEHO 17-18 3amanuii;
— 3 0aJU10B BBICTABIISIETCS CTYJAEHTY, €CIIU BBITIOJIHEHO 15-16 3apanuii;
— 2 0aJU10B BBICTABIISIETCS CTYJACHTY, €CIU BBINIOJNIHEHO 13-14 3apanuii;
— 1 0a/1710B BBICTaBIISIETCS CTYEHTY, €CJIM BbINIOJIHEHO 11-12 3amanuii.

Bonpocs! 11s1 ayqiuTOpHO# 1 1oMalIHeil padoThl
3anstue Ne 1
1. Ilpeamer u 3amaum KpUCTAUIOXMMHMH. KpucTammoxumus Kak 4YacTb XUMUUM M KaK METOJ
UCCIIEIOBAHUS XUMUYECKUX BELIECTB.
2. CuMMeTpuYecKue ONepaluy 1 AJIEMEHTh CHMMETpUH. [10BOpOTHBIE 1 MHBEPCHOHHBIE OCH.
3. Crepeorpaduueckas MPOEKIUs HIEMEHTOB CUMMETPUU M HOpMaJIel K TPaHsSM MHOTOTPAHHUKOB.
®opMyiia CHMMETPUH.
3anstue Ne 2
4. Teopemsl 0 COUETAHUAX FIEMEHTOB CUMMETPUH.
5. Tlonstue ToyeuHoi rpynmsl. BeiBo kpucTtamorpadguyeckux KinaccoB cuMmMmerpuu. IIpenenbHbie
TPYIIITB CHMMETPHH .
6. CumBonuka ToueuHslx rpymi. Cumsoisl ['epmana-Morena u cumBosbsl Llendmuca.
3ansatue Ne 3
7. Kpucramiorpaduyeckue HHACKCH y31I0B, péoep, TpaHei.
8. IIpoctsie GopMBI 1 KOMOMHAIMH.
9. Tonosmpuueckue ToueuHble Tpynnbl. Kpucramiorpapuueckue KOOpAMHATHBIE —CHUCTEMBI.
DnemMeHTapHas s4ehKa.
3ansTtue Ne 4
10. I'pynnsl Tpancisiuid. [IpuMUTHBHBIE W HENPUMUTHBHBIC MapajliesIENUIe bl TOBTOPSIEMOCTH.
Kpucrannnueckas pemerka U KpucTaJllIM4eckas CTpyKTypa.
11. Tuns! pewerok (pemérku bpasa). Ilpumepsl CTpyKTYp ¢ pelieTKkaMyu pa3HOTO THIIA.
3anstue Ne 5
12. DnemeHTHl CUMMETpUN OeCKOHEUYHBIX (Uryp. TpaHCILUs, TNIOCKOCTH CKOJIB3AIIETO OTPAXKEHHS,
BUHTOBbIE OcH. CodeTaHHs] OTKPBITBIX M 3aKPBITHIX AJIEMEHTOB CHMMETPUU MEXTy cOO0OH U ¢
NEPIEHIUKYISIPHBIMUA TPAHCIALUAMU.
13. IIpocTpancTBeHHble Tpynnsl cuMMerpud. [lpuHnun wux BbiBoja. CTPYKTypHBIE KIIACCHI.
IIpaBunbHas cucremMa TOYEK.



3anstue Ne 6
14. Onucanne KpUCTANIMYECKUX CTPYKTYpP Ha OCHOBE INPOCTPAHCTBEHHBIX IPYNIl M CTPYKTYPHBIX
KJIaCCOB (IIPUMEPBI CTPYKTYP HU3ILIEH KATETOPUH).
15. Onucanne KpUCTANIMYECKUX CTPYKTYpP Ha OCHOBE INPOCTPAHCTBEHHBIX IPYNII M CTPYKTYPHBIX
KJIaCCOB (IIPUMEPBI CTPYKTYP CPENHEN KaTErOpun).
16. Onucanue KpUCTATUYECKUX CTPYKTYp Ha OCHOBE NMPOCTPAHCTBEHHBIX T'PYII M CTPYKTYPHBIX
KJIaCCOB (IIPUMEPBI CTPYKTYP BBICIIEN KaTETOpUN).
17. MuorooOpasue rpyrni CUMMETPHH C Pa3InYHON pa3MepHOCThI0. CTPYKTypHBIE KJacchl Ienei 1
CIIOEB.
3anstue Ne 7
18. KpucramnoxumMuyeckue paguychl U UX UCIIOJIb30BaHHE.
19. dakropsl, onpeaensIonue CTPYKTYpY KpUCTAIIIOB (IpaBuio [ oapammuaTa).
3anstue Ne 8
20. OnpeneneHue CTEXHOMETPUUIECKOTO cocTaBa. KoopauHalMOHHbIE YKCa U MHOTOTPaHHHKH.
21. Turbl MEKaTOMHBIX B3aMMOJICHCTBHI B KpHUCTaJIaX.
22. DHeprus cBsizeid. ['oMo- U rerepoaecMuueckue CTpyKTypsl. [Ipumepsr.
3anstue Ne 9
23. [Inotueimue mapossie ynakoBku (ITHIY) u minotHsle mapossie kiaanku (ITILK).
24. OnucaHue KpUCTAUTMYECKUX CTPYKTYp MPOCThIX BemecTB B Tepmunax [THITY u ITHIK.
25. Kpucrannmuueckue CTpyKTYpbl OMHapHbBIX coenuHeHuid AX, omuceiBaeMble B TepmuHax [IIIY u
[IIIK (aHMOHHBIE YIAKOBKHU U KIIAJKH).
26. [Tycrorer B IIIIY wu IIIK. Onucanue KpUCTALIUYECKUX CTPYKTYp OMHApHBIX M TPOHHBIX
coenuHenuil B repmuHax [TIIY u ITHIK. ITpumepsr.
27. KoappuuueHT mioTHOCTH YITaKOBKH.
3ansarue Ne 10
28. ®dusnyeckue CBOWCTBA KpHCTALIOB. MexaHudyeckue cBoicTBa. OnNTHYeckHe CBOWCTBA.
OnTnyeckas akTUBHOCTb.
29. DnekTpudecKue U MarHUTHbIe cBoicTBa. [Inposnektpuku. [Tre3031eKTpuKy.
3anstue Ne 11
30. CtpykrypHbIe THIIBI. OTpPSIIIBI CTPYKTYP.
31. UzoctpykrypHOCTh. [lomutumnms.
32. Uzomopdusm. CTpykTypa TBEpAbIX PACTBOPOB.
3ansarue Ne 12
33. [Nonmumopdu3sm, MOIUTHIIHS, MOPPOTPOTIHSL
34. MOHOTPOTIIHBIE U SHAHTHOTPOIIHbIE TOTUMOPQHBIE TEPEXOIBI.
3anstue Ne 13
35. Kpucrannmmieckue CTpyKTypbl METaJLIOB.
36. CtpykTypsl npocThix BemecTB-HemeTauioB VI, VII u VI rpynm nepruoandeckoil CHCTEMBI.
37. CTpyKTypBI POCTHIX BemecTB-HemeTauioB V, IV u Il rpynn nepuoandeckoit CHCTEMBI.
38. Kpucrammmieckue CTpyKTYpbl HHTEPMETAIUTMYECKUX COSAUHEHUI.
3anstue Ne 14
39. O6mas XxapakTepUCTHKa KPUCTAIUIMYECKUX CTPYKTYp OuHapHbIX coequHennit AX u XY.
40. CTpykTypHBId TN TIepoBCKUTA. [lepoBcKkuTONONOO0HBIE CTPYKTYphl. CETHETOANIEKTPUKH M HX
KPUCTAJTINYECKUE CTPYKTYPHI.
41. CtpykrypHblii TN mnuHeau. HopmanbHast u oOpaiieHHas IIITHHETb.
42. Kpucramumyeckue CTpYKTypbl cHIMKaTtoB. VX kiaccudukanus. AJOMOCHIMKATBI U CHUJIMKATHI
QIIOMHHMS. 3aBUCUMOCTb CBOMCTB CUJIMKATOB OT UX CTPYKTYpHI. L{e0onThI.
43. O0mas xapakTEepUCTHKa MOJIEKYISIpHBIX KpHcTaioB. KoBalleHTHblE M BaH-Jep-BaallbCOBBI
panuychl. Ko puuueHT nIoTHOCTH yIIakoBKH MOJIEKY ISIPHBIX KPUCTAIIOB.
3anstue Ne 15
44. JleeKThl KpUCTAIUTMYECKON CTPYKTYphl. ToueuHbIe U MapHbIe TEPEKTHI.
45. TlpoTsoxernble nedeKTol. J(ucaokammm.
46. IInockoctHble U 00BEMHBIE gaedexTsl (a3l  BKIIOYEHHS, IYCTOTHI, «OTpPHUIATEIbHbIC
KPHUCTAJLIIBI»).
47. PocT KpuCTaJlIOB.



3anstue Ne 16
48. OcHOBHBIE 3TaIbl HCTOPUU PEHTTEHOCTPYKTYPHOTO aHAIN3a U KPUCTAIUIOXUMUH.
49. OcHoBBl ~ peHTreHorpaduu KpucTayuioB. YpaBHeHus Jlays. Tpu Merona mosydyeHHS
T (pPaKIIMOHHON KapTUHBI U KX MCIIOJIb30BAHHE.
50. CpaBHeHMEe  OUQPAKIMOHHBIX  METOJIOB  M3Y4YEHHUS  KPUCTAUIMYECKOH  CTPYKTYpHI
(pentreHorpadusi, HeHTpoHOTpadus, FNEKTPOHOTpadHs).

PeliTUHI-IJIaH AMCHUIIIMHBI
PeifTuHr—1nian AMCUMIUIMHBI TPEICTABIICH B MPUJIOKEHUH 2.
5. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0ecnieYeHUue TUCIHILINHBI

5.1. IlepeyeHb OCHOBHOW M JONOJHUTEIbHON Y4eOHOM JINTepaTyphbl, HeOOXOAMMOM /151 OCBOCHHSA
AUCHUTTUHBI
OcHoBHasi InTeparypa
1. Eropos-Tucmenko FO.K. Kpucramnorpadus u kpucramuioxumus. Y ausepcutet. «KVY», 2005.
592c.
2. Aneesa JL.H., lunenko T.A. Kpucramnorpadust ¥ KpUCTAUIOXUMUS: IPAKTHUKYM JJISI CTYJICHTOB
XUMHUYECKOTO (hakynbTera. [ DnekTpoHHbIi pecypc] . OMck. OMCKHIA TOCYIapCTBEHHBIN YHUBED. ,
2013. 44c.
Jlono/JIHUTeIbHAS JINTepaTypa:
3. ®unatos C.K., KpuoBuuer C.B., byonosa P.C. O0miast KpucTamioXuMus: yaeOHHK.
[DnexTponHsIii pecypc] Cankr-IlerepOyprekuii rocy1apCTBEHHBIH YHUBEPCHUTET,
2018. 276 c.

4. boxkuii I''b. Kpucramnoxumus. M3a-so MI'Y, 1960. 357c.
5. IHackonsckas M.II. Kpucramnorpagus. M.: Beicias mkona, 1984. 375 c.
6. Ilyraue B.M. Kpucramioxumus. [Dnextponnsiii pecypc] KemepoBckuii ynuepcuter, 2013.

104 c.
7. Kpucramioxumus. Borpocsl u 3anaun. Metoauueckue ykazaHus AJis CTYIAEHTOB 3 Kypca
xumugeckoro ¢axynprera. Anexuna U.E. Ya: PULL baml'y, 2016. 40 c.

5.2. IlepeueHnb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «AHTepHET» N
NMPOrpaMMHOro odecrnevyeHnsi, HeOOXOAMMBIX /151 OCBOCHHS JUCIHUIIMHBI, BKJIKYas
npogeccuoHaabHbIe 0a3bl JaHHBIX U HH(POPMaNIMOHHbIE CTIPABOYHbIE CHCTEMBbI

1. DnexrponHas 6ubnmoreunas cucrema «29b baml'V» - https://elib.bashedu.ru/

2. DnekTpoHHas OMONIMOTEYHas cucTeMa «Y HUBEpCHTETCKasi OnbaroTeka ornainy - https://biblioclub.ru/
3. DnekTpoHHas OMOIMOTEYHAs cucTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnektpoHHsId KaTtaior budnuoreku baml'Vy - http://www.bashlib.ru/catalogi/

5. VuusepcanmbHast bas3pl nanHbix EastView (ZocTym K SJIEKTpPOHHBIM HAy4HBIM OJKypHajam) -
https://dlib.eastview.com/browse

6. Hayunas snextpoHHast Ombnmoreka - elibrary.ru (mocTynm K 37E€KTPOHHBIM HayYHBIM XXypHajam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. orosop Ne 104 ot 17.06.2013 r.
Jlunensuu 6eccpoyHbIe

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

9. Kaspersky Endpoint Security st Ouzneca - Crangaptasiid. JloroBop Ne31806820398 ot 17.09.2018 r.
Cpok nerictBus nuuensuu o 25.09.2019

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

11. Cucrema ueHtpanu3oBaHHoro TectupoBaHus bamlyY (Moodle). YHuBepcanpHas oOIIecTBEeHHAS
nuuensust GNU

6. MaTepuajabHO-TexHHYecKas 6a3a, He0OXoAUMAs /Il OCYILIEeCTBJIEHUsI 00Pa30BaTEJILHOI0
npouecca no JMCUMIINHE


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

HaumeHoBanue OCHALIEHHOCTH CNeUAILHBIX IOMeLleHu lepeuennb
CHeNHATBHBIX Y MOMEILEHHUI /ISl CAMOCTOSATE/ILHOI padoThI JIMLIEH3UOHHOI'0
noMeueHuil u NMPOrPaMMHOI0
MOMeIeHUH IS obecrieyeHus.
CaMOCTOSITe/IbHOI pPadoThI PexBU3NTHI
MOATBEPSKIAI0LIET0
JAOKYMEHTA
1. yueOHasi ayTuTOPHS LIS Aynutopust Ne 405 1.  Windows 8
NPOBe/IeHUsI 3ausiTuii | YueOHas mMeOenb, yaeOHO-HArIsAHbIe TOCOOus, Aocka, MyipTuMenua- | Russian.  Windows
JIEKIIHOHHOT'0 tuna: | mpoektop Mitsubishi  XD3200U, »sxpan c¢ axexrponpusogom | Professional 8
ayauropust Ne 405 (xumdax | 300*400cm Spectra Classic Russian ~ Upgrade.
kopmyc), ayauropust Ne31l AynuropusaNe 311 Horosop Ne 104 ot
(xumcak Kopnyc), | YueOnast mebenb, ydeOHO-HArIAAHBIE IOCOOMS, Jjgocka, mpoekrop | 17.06.2013 T.
aymuropust Ne 310 (xumdax | Mitsubishi XD 600U, sxpan ¢ anekrponpuBonoM Projecta 183*240cm | Jlunensuu
kopmyc), aymuropus Ne 305 | Matte white GeccpodHbIe

(xumak kopiryc)

2. y4eOHbBIe AayAMTOPHU
AJIs TIPOBeJeHusT 3aHSATHI

CEeMHHAPCKOro THIIA:
naboparopust Ne 401
(xuMmbax KOpILYC),
naboparopust Ne 421

(xumak koprryc).

3. yueOHAs ayauTOpHS JAJIs1
NpPOBe/leHUs] TPYNIOBBIX U
HHANBHUIYATbHBIX
KOHCYJBTAIMIi: ayauTopus
Ne 405 (xumdak koprryc),
aymuropust Ne311 (xumdax
kopiryc), aymuropus Ne 310
(xuMmpax KOpILYC),
ayauropust Ne 305 (xumdax
koprryc), aymutopust Ne 001
(xumcak KopIyc),
ayauropust Ne 002 (xumdax
kopiryc), aynuropust Ne 006
(xumcak KOpIyc),
ayauropust Ne 007 (xumdax
kopiryc), aynuropust Ne 008
(xumdak kopiryc)

4. yueOHas ay uTOpPHUS /51
TEKyHIero KOHTPOJS W
NPOMEeKYTOYHO

arrectanuu: ayauropus No
405 (xumdaxk  Kopmyc),
ayauropust Ne311 (xumdax
koprryc), aynuropust Ne 310
(xumcak KopIyc),
ayauropust Ne 305 (xumdax
kopiryc), aymutopust Ne 001
(xumcak KopIyc),
ayauropust Ne 002 (xumdax
kopiryc), aynuropust Ne 006
(xumcak KOpIyc),
ayauropust Ne 007 (xumdax
kopiryc), aynuropust Ne 008
(xumcak KopIyc),
ayauropust Ne 004 (xumdax
kopiryc), aynuropust Ne 005
(xumak kopyc).

5. NOMeIeHN A Jid 0

Aynutopust Ne 310
Y4ebHass meOens, yaeOHO-HATISITHBIE TTOCOOUS, JTOCKa, MYJIbTUMEIUA-
mpoekTop Mitsubishi EW230ST, skpan nacrenssrii Classic Norma
244*183

Aynuropust Ne 305
Y4ebHass MeOenn, yaeOHO-HATISITHBIE TTOCOOUS, JTOCKa, MYJIETUMEIUA-

mpoekTop Mitsubishi EW230ST, skpan nacrenssrii Classic Norma
244*183
Aynutopus Ne 001
YueOHast MeOerh, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 002
VYuebHnast Mmebelb, yueOHO-HATIIJHbIE TOCOONS, TOCKa
Aynutopust Ne 006
YueOHast MeOeib, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 007
YyeOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 008
Y4eOHast MeOeib, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
JlaGopaTopus Ne 401

YueOHass MeOenp, yaeOHO-HATISITHBIE TTOCOOUS, TOCKa, OaHS BOIIHAS,
Bechl aHamutmueckue Leki B2104(100*0.001 r), Becst BK-600
nmabopatopubie (600*0,01 1), ciucTemMHbI 610K KoMIBIoTepa Pentium 4
2.0A/GigaByte GA-8LD533/512Mb/4 O.OGb/FDD/ATX.
muctwnsatop [13-4.

JlaGopaTopus Ne 421
YuebHast mMeOenb, yaeOHO-HATTsAHBIC TTocoOus, mocka, Beckl BK-600
nmaboparopusie (600%0,01r)

Aynutopust Ne 004
VYuebnast mMebenb, yueOHO-HAIJISAHBIE MTOCOOMS, IOCKa, KOMMYTAaTOp
HP V1410-24G, nepconanbubld komnbiorep Lenovo ThinkCentre
A70z Intel Pentium E 5800, 320 Gb, 19" - 15 T, mixad HACTEHHBIN
TLK6U.
Aynutopust Ne 005

YueOHass MeOenb, ydeOHO-HATTISAHBIC MOCOOUS, TOCKA, KOMITBIOTED
DEPO Neos 470 MD i5_3450/4GDDR/T500 G/DVD+R u monutop
ViewSonic 21.5 - 13 wr, mkap TLK TWP-065442-G-GY, mkad
MOHTAXHBIH NT PRACTIC 2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-14, mxad ractenusiii TLKO6U.

Yuranabublii 321 Ne 1
Hayunstit n yueOns1ii ¢poHn, HayuHas nepuoauka, [IK (MoHOONOK) - 3
mr, Wi-Fi goctynm i MOOMIBHBIX YCTPOMCTB, HEOrpaHUYCHHBIN
noctyn k ObC u B]I; konmdecTBO moca09HBIX MecT — 76.

YuranabHblii 320 Ne2
Hayunstit n yuebnsii ¢onn, naydnas nepuoamka, [1IK (MoHOOIOK),
MTOJKITFOYEHHBIX K ceTd HTepHeT, — 8 mIT., HeOrpaHMICHHBIA JOCTYT K
OBC u BJI; konr4aecTBO ocaouHbIX MecT — 50.

YnranbHsblii 3a1 Ne S
Hayunstit n yueOnsiii ¢poHn, Hayunas nepuoauka, [IK (MonoOmok) - 3
wT, HeorpaHuueHHbl goctyn k ObC u BJI; konnyecTBO mocaaouHbIX
Mmect — 27.

2. Microsoft Office
Standard 2013
Russian. /lorosop Ne
114 or 12.11.2014 1.
Jlnuenzuun
OeccpouHBIe

3. Kaspersky
Endpoint  Security
st OusHeca -
CraHaapTHBIA.
Jorosop
Ne31806820398 ot
17.09.2018 r. Cpok
JIEHCTBUS JTATICH3UH
110 25.09.2019

4. Cucrema
[IEHTPAIU30BAHHOTO
TECTHPOBaHUS
Baml'yY  (Moodle).
YHuBepcanbHas
oOmIecTBeHHAS
muuensust GNU

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




CaMOCTOAITEIbHOM
padoThI: unTanbHbIA 3a1 Ne
1 (TmaBHBI  KOpIHYC),
YUTAJIbHBIN 3aJl Ne2
(¢muzmar kopmyc-yueOHOE),
yuTandbHel  3am Ne 5
(TyMaHUTApHBIA  KOPIYC),
yuTandbHbIl  3am Ne 6
(yueOHbrit KOpILyC),
yuTandbHbl  3am Ne 7
(TyMaHUTAapHBIH  KOPIYC),
naboparopust Ne 418
(xumak kopiryc)

6. noMeIneHne A1
XpaHeHHs "
NpoQHIAKTHIECKOT 0
00cIy:KMBaHUsI Y4eOHOr0
o0opy10BaHMS:
naboparopust Ne
(xumak koprryc).

416

Ynrtanbublii 3a1 Ne 6
Hayunstit n yueOns1ii ¢poHn, HayuHas nepuoauka, [IK (MonoOn0K) - 6
wT, HeorpaHuueHHbl goctyn k ObC u BJI; konnyecTBO mocaaouHbIX
mect — 30.

Ynrtanbuslii 3a1 Ne 7
Hayunstit n yueOns1if GoHn, HaydyHas nepuoauka, [IK (MoHOOMOK) - 5
wT, HeorpaHuueHHbl goctyn k ObC u BJI; xonnyecTBO mocaaouHbIX
Mmecrt — 18.

JlaGopaTopus Ne 418
Yuebnas mebens, pakcumunbHbM anmapar Panasonic KX-FL423RUB
— 2 ., sH-metp pH-150MMU (c roc. moBepkoii), aBToTpanchopmMaTop
TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Becs
"Ohaus" PA64C (65r, 0,1mr) ¢ moBepkoii, Beckt VIC-1500d1 (1500r.
100MI', Baemn.kamubpoBka) ACCULAB, wonomep M-160MU ¢
MOBEPKOH, KOMILIEKC BonbTammnepoMmerpudeckuii CTA, xoMmberoTep B
komiuiekte  DEPO  Neos  4601\lO/monutop 20"  Samsung
BX2035/knaB./Mplllb, KOMIBIOTEp IepcoHaibHbIA Nel T1.210-14/3,
MarHuTHas Memniagka Oe3 HarpeBa Tolopino — 2mr, MarHuTHas
MeIllajika ¢ HarpeBoM M HaHokepamud.noBepx hG-MAG HS, merp-pH
pH-150MU (¢ roc.moBepkoii), monntop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250K1/M. 1 400:1,4:3 D-Sub),
MepCOHAJBHBIH ~ KOMIIBIOTEp B  cocraBe c/Onox/Core  J7-4770
(3.4)/H87/SYGA/HDD 500Gb, wmonurop KK"20"Bemncl.kmaBuat
ypa+wsitib, npuatep Canon i-SENSYS MF3010, pH-merp pH-150MU
¢ roc.noBepkoi, cucremusiii 6mok I1K (775), mkad cymunsasii LOIP
LF-25/350-GS1, (310X 310x310 MM O/BEHTHIATOPA.HEPK.CTANb
IUQpPOBOH KOHTPOJIEP), KOTHUUECTBO 1MOCcaIouHbIX MecT — 10.

JlaGopaTopust Ne 416
ATOMHO-aOCcOpOLIMOHHBIA  cnekTpodoTomerp  Mozens  AA-7000,
¢upmbr "Hlumanzy", SnoHus, GayuloH c renueM Mapka A — 2 T,
BeHtwsitop BEHTC 100 BKMiy*1/, ra3oBblii  XpomaTto-macc-
cnextpoMerp moaens GCMS-QP 2010PIUS, xoMmbroTep B COCTaBe:
CHCTEeMHBI OJIOK, MOHHTOp, KJIaBHATypa, MBbIb, KOHIUIMOHEP
QUATTROCUMA QV/QN-F12WA, noyroyk Fujitsu LifebooK F530
Intel Core i3-330M/4Gb/500Gh/ DVD-RW/BT/15.6"/Wi n7HB+0ffice,
TepcoHabHBIH KoMmmbloTep B Komiurekte HP AiO 20"CQ 100 eu
(MonO010K), AmekTporumTka Irit IR-8200,1500BT nuamerp koHpOpKH
185MM.




ITpunoxenne Ne 1

MHWHOBPHAYKH POCCHHN
OI'bOY BO «bAIIKWUPCKUU I'OCYJAPCTBEHHBIM YHUBEPCUTET»
XUMHUYECKUA ®AKYJBTET

COJIEP’KAHUE PABOYEHN ITPOT'PAMMBbBI

muctuminael KPUCTAJUJIOXWMUS Ha 6 cemecTp
OdHasi

dhopma o0ydeHust

Bua pa6orsl O0BLeM TUCHUILTTHHBI
Oomas Tpynoemkocth auctuiuinibl (3ET / yacoB) 2[72
Y4eOHbIX 4aCOB Ha KOHTAKTHYIO paboTy C MPEernoaaBaTesIeM:
JIEKIIUH 32
MPAKTUYECKUX/ CEMUHAPCKUX -
712a00paTOPHBIX 32

Apyrux (TpynroBas, MHIUBUAyaIbHast KOHCYIbTALUS U UHBIE BUIBI
y4eOHOI 1esITeNbHOCTH, IPEAyCMaTpUBAIOIIUE pabOTy 00yJArOIIUXCS C
npenogaBatenem) (DKP) 0,2
Y4eOHbIX 4YacOB Ha CaMOCTOATENbHYIO paboty obyuaroniuxcs (CP) 7,8
VY4eOHbIX 4acOB Ha MOJTOTOBKY K
sK3aMmeny/3adery/ muddeperuupoBannomy 3adery (KoHTposin)

®opma(bl) KOHTPOJIS:
3a4eT 6 cemMecTp




dopma U3ydeHHUs] MaTEpUANIOB: JEKLUH,

OcHOBHaAA "

®opma TeKylero

KOHTPOJIS
OpaKTUYCCKUE 3aHATHI, CCMUHApCKUEC | AOIIOJIHUTCIIbHAS
yCIIeBacMOCTHU
No 3aHATHUSL, Ta0OPaTOPHBIE PAbOTHI, nuTeparypa, 3ananus mno (KOILIOKBHYMBI
I /;1 Tema u conepxanue caMoCTOsITeNbHAs paboTa u peKOMeH1yeMast CaMOCTOATEINbHOU COHTPOIEHELE ’
TPYIOEMKOCTH (B Yacax) CTyZIEeHTaM paboTe CTyIeHTOB aI%OTBI
(HOMepa u3 P ’
) KOMIIBIOTCPHBIC
JIK I[TP/CEM | JIP CP CIIMCKa TECTBI 1 T.IL.)
2 3 4 S) 6 7 8 9
Onepanyy 1 31€MEHTEl CUMMETpUH. TodeuHble 4 - 4 1 [1-7] Beryunts  o6o3Hauenust | MHauBuayaabHBIN,
U TPOCTPAHCTBEHHBIE TIPYINIbl CHUMMETPUU. TOUYEYHBIX TpyHI | TPYMIIIOBON OIPOC
Wunexcel pedep u rpaneii. cumMerpun 1o [-M  m | cobecenoBanue, 3a1a9u
len¢nucy, BHITONHUTH
3alaHusl MO TMOCTPOEHHIO
cTepeorpaduIecKux
MIPOEKIUHA 2JIEMEHTOB
cummerpun TT'C.

2. Kpucrannuueckas pemerka U 4 - 4 1 [1-7] Jokazatb NuauBuayanbHbIH,
KpUCTaJLIM4eCKass CTpYyKTypa. TpaHcisanuu. CyLIECTBOBaHHE 14 | rpymnnoBoii onpoc
Ilogcuer xomuyecTBa y3JI0B B  PELIETKAX peleToK BpaBa. | cobecenoBanue, 3a1aun
BpaBs. Omnpenenenne uncna QOpMYIBHBIX Ioxacunrats YHCIIO
€IUHMULI, MPUXOAALIUXCS Ha STUEHKY (OPMYIBHBIX €OUHUIL U
CTPYKTYPHI. CTEXUOMETPUYECKMU

cocTaB BEIIECTB,
IIPUBEICHHBIX B
onucanuu [7].

3. | Teopusa mapoBeix ymakoBok. Cummerpus 4 - 4 1 [1-7] Beruucnuts Konrponsnas pabora Nel
OIAPOBBIX  CJIOEB.  Buasl  IUIOTHEHIIHMX K03 dUIHEHT
yHakoBOK. Pemenue 3agau Ha omnpepaenceHue komnaktHoctu st 'K,

CTPYKTYpbl YIakOBOK IIpM pa3HbIX K.4.; OLK, I'TlY u anmasHoi
CnoiHOCTh YMaKOBOK. 3ammch (parMeHTOB. YIaKOBKH

Pacuer cremeHu 3amoiHEHHWsA MPOCTPAHCTBA

(©).

4. | I'omomecMuueckne U TeTEPOAECCMUYEKCKUE 4 - 4 1 [1-7] BriBectu npenensl | MHAnBUIyabHBIH,
CTPYKTYpbl. THIBI XUMHYECKOH CBSI3H B YCTOHUUBOCTH CTPYKTYp | TPYHIIOBOH Ompoc
kpuctaiuiax. Otpsabl cTpykTyp. a) MoHHBIHA HOHHBIX KPHUCTAJJIOB JUISl | KOJJIOKBHYM
THI  CBsI3W, CBOMCTBa. Pacuer »sHepruu Pa3IUYHBIX 3HAYCHUH K.4.

KPHUCTaJNINIECKOU peLIeTKH. 0) Pemenne 3anmau [7].
Merannndeckas CBS3b. Oco0OeHHOCTh

CTPOGHHS METAJUIMYECKUX KPHCTAJUIOB. B)

Cunbl BaH-Jep-BaallbCa M KPHUCTAJUIBI C BaH-

JIep-BaaJIbCOBBIM B3aHMOJICHCTBUEM.




IlonsiTne 00  aTOMHBIX,  HWOHHBIX | 4 1 [1-7] Wzyunts coBpemennsle | KontposbHas pabora Ne2
3¢QeKTHBHBIX  pamuycaXx. MeTomel WX METOJIBI JUTSt
onpejesneHus.  BnusHue mnonspuzanudd  Ha ONpEJENICHUsI  MOHHBIX,
CTPYKTYPY KPHUCTAJLIOB. METaJUIMYECKUX W BaH-
JIEp-BaabCOBBIX
paauycosB.
duznyeckre CBOMCTBA KPUCTAIIIOB. 4 1 [1-7] M3yuntb  CTPYKTYpHO- | KOJUIOKBUYM
SBnenus mzomopdumMa u moauMophuzma YyBCTBUTEJIbHBIE
CBOIICTBA  KPHUCTaJUIOB.
Oco0sb1e CBOICTBA:
CIIAaHOCTb.
DJeKTpUIeCcKue
CBOIICTBA!
MbE303JIEKTPUUECKHE,
MIUPORIIEKTPUUECKHE.
Onruueckue CBOIICTBa
KPHUCTAJIJIOB.
Peanbubie KPUCTAJUIBI. Knaccudukanms 4 1 [1-7] Bolyuuts BUIBI u | KonrponrHas padora Ne3
IePEeKTOB CTPYKTYphl. To4YeuHBIC e(EKTHI CBOIICTBa TOYEYHBIX
Jucnokauuu. OCHOBHBIE NPEACTABICHUS O (mapHBIX) W JIMHEHHBIX
pocte Kpuctauia. PeanbHble (GOpMBI pocTa nedekTon
KpUCTAUTIOB. MaKpOCKOITUYECKUE e EKTHL. KpUCTAJITUYECKON
DnuTaKcus. CTPYKTYpBHI.
MaremaTuueckas OLEHKA
HCKa)KEHUH, BBI3BAHHBIX
JUCIIOKaue -
MIPUMEPHI, pelieHue
3a1a4.
CtpyKTypHast XUMUS CUJIMKATOB. 4 0,8 [1-7] BriBectn COCTaBbl | TECTUPOBAHUE
Krnaccugpukarms CTPYKTYp CHUJIMKATOB. KPEMHEKHUCIOPOIHBIX
W3oBaneHTHbII U reTepoBaJICHTHBIN paznukanos B
moMoppu3sM B cHIHMKaTaX. 3aBUCHMOCTh 3aBUCUMOCTH or
(U3NYeCKUX CBOWCTB CHWJIMKATOB OT UX CTPYKTYpBI CUJIMKATA.

ctpoenus. IlpupomHble U CHHTETHYECKUE
LEOIUTHL, UX CTPYKTYpa, IPUMEHEHHE

Hayuutbcst  ompenensrs
BHJ CHJIMKAaTa IO €ro

dopmyre.

Bcero yacoB: 72

32

32

7,8




[Tpunoxenne Ne 2
PeliTUHT — IJIaH JUCHUILJINHBI

Kpucranaoxumus
Hanpagnenue 04.03.01 Xumus
Kypc 3, cemectp 6
Buapl yueOHoit nesaTeabHocTH | bamn 3a Yucno Bamner
CTYACHTOB KOHKPETHOE 3a/laHuil 3a MunuMmanbHbelii | MakcUMabHBIN
3aJaHue CEMECT]
Mopnyas 1
Texkymuii KOHTPOJIb
1. Aynuropnas pabora 5 1 0 5
2. KonrponsHas padorta Nel 10 1 0 10
3. . Konrponbhas padora Ne2 10 1 10
Py0eskHblii KOHTPOJIb
1. KomrokBuym 25 1 0 25
Mopnyas 2
Texkymuii KOHTPOJIb
1. Aynuropnas pabora 5 1 0 5
2. TecToBBIN KOHTPOJIb 5 2 0 10
3.Konrtponbras padora Ne3 10 1 0 10
Py0e:kHblii KOHTPOIb
1. KomtokBuym 25 1 0 25
HoompuTreibHbIE 0AJIBI
1. Crynenueckas oluMIuana 5 5
2. UsroroBneHue moaeneit 5 5
KpUCTAJIJIOB
IocemaemocThb (0a/1J1bl BBIYMTAKTCA M3 0011eH CyMMBbI HaOpaHHBIX 0AJ1JI0B)
1. TlocemeHue JTEKIMOHHBIX 0 -6
3aHATHI
2. Tlocenienue mpakTHYECKHX 0 -10
(ceMHMHApCKHX, 1a00PaTOPHBIX
3aHATHH)
HTOroBblii KOHTPOJIb

1. 3auer | |1 0
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