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[Iporpamma cocrtaBieHa B COOTBETCTBUU ¢ DenepajbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptToM 1o Hampasienuto 04.03.01 Xwumus (ypoBeHp OakanaBpHuara), YTBEpP)KICHHBIM IPHKA30M
MunuctepctBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 17 utons 2017 roma Ne671, yueOHbIM
IUIAaHOM MOAroTOBKM OakanaBpa no HamnpasieHuto 04.03.01 Xumus, yTBEpKICHHBIM YUEHBIM COBETOM
®I'BOY BO «COI'Y» (nmpotokos Ne 9 ot 27.04.2023 1.).

CocraButens: crapuuii npenoaasarens .M. Eropos

Pabouas npoepamma Oucyuniunvl npumama 8 Ccocmase OCHOBHOU NpPOGecCUOHATbHOU
00paA308amMeNbHOL NPOCPAMMbL peuteruem yueno2o cosema (npomokoa Ne 9 om 27.04.2023 2.).



1. Crpykrypa u o0masi Tpy10eMKOCTb M CHMILIUHBI
OO111ast TPYI0EMKOCTh AUCIUILIMHBI COCTaBIIsACT 3 3aueTHbIe eauHuIlbl (108 yacos).
dopma MPOMEKYTOUHOU aTTECTALUU — 3AYET.

Ounas popma o0yueHHsI

Kypc 3
Cemectp 6
Jlexiun 34
[TpakTideckue (ceMUHAPCKUE) 3aHITHS 34
JlaGopaTopHble 3aHATHS

Koncynpranuu

HTOro ayInTopHBIX 3aHATHH 68
CamocrosiTenbHas pabora 40

KypcoBas pabota -
DopMa KOHTPOIISI

3K3aMEH -
3auger 3a4ér
O011ee KOIMYECTBO 4acoB 108/3 3er

2. Ilean ocBOEHHUSI TUCIHILIMHBI

ensto ocBoeHmst ydeOHOM aucHuIuIMHBI «Kpucramioxumus», siswomeics dacteio OITOIT mo
Harnpasienuto 04.03.01 Xumus u o6ecneunBaromeit peanuzanuo OI'OC 3++ no gaHHOMY HaIpaBJIEHUIO,
SBIIIETCS O3HAKOMJICHME CTYJEHTOB C OCHOBAMHM MHUHEPAJOTUM W KpucTaiorpaduu, yriydjieHue
CTYIACHTaMH 3HaHH 10 CBOICTBaM KPUCTANIMYECKUX BEIIECTB, MO POJIM €CTECTBEHHBIX M MCKYCCTBEHHBIX
MUHEpAJIOB B HAPOJHOM XO3siiicTBe. JuciuruinHia 6a3upyercs Ha 3HAHUAX, TPUOOPETEHHBIX CTYAEHTAMHU
py M3YyYCHUU IUCLMIUIMH: OOIIash MU HEOpraHudeckas XUMUs, OpraHhdyecKas XUMUs, aHaJUTHYecKas
XUMHsI. 3HAHUSA, TOJYYEHHBbIE CTYIEHTaMH [0 MUHEPAJOTHH, KpUCTAIOrpaguu U KpUCTAIIOXUMUU
OMOTEHHBIX 3JIEMEHTOB, OYAYT HCIOJIb30BaHbI MMM TMPU W3YYEHUU TUCIHUIUIMH CHEIHalIW3aliy, Hpu
BBITIOJTHEHUH BBINYCKHBIX KBaJIU(UKAIIMOHHBIX pPaboT, pa3paboTke HayuHbix mpoektoB (IIC 26.006
«Crnenuanuct mo pa3paboTke HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX MaTepHalioBy). JlucuuminHa
OPHEHTHPYET Ha MPO(EeCCHOHATBHYIO ACITEIBHOCTh yuHTels M npenogaBarens xumun XXI Beka (IIC
01.001 «Ilemaror (memaroruveckas AesiTEILHOCT, B cepe  IOIIKOIBHOTO, HAYaJIbHOTO  OOIIEro,
OCHOBHOTO 00111ero, cpeaHero obmero oOpa3oBaHus (BOCHHUTATENb, YYUTENh)»), TOTOBOTO HE TOJIBKO
MPETNOJHOCUTh CBOUM YYCHHKAM TEOPETUYECKHE OCHOBBI MPEIMETa, HO U OCBELIaTh €ro MPHUKIaTHbIC
aCTeKThl, HaIpUMep, BIUSHUE XMMHUYECKOTO COCTaBa U OCOOEHHOCTEH KpPUCTALTMYECKOTO CTPOCHHS
MUHEpaJIOB Ha BO3MOXHOCTb WX HCHONb30BaHuAg B HapojgHoMm xo3sictBe (IIC 01.003 «Ilemaror
JOTIOJTHUTEIBHOTO 00pa30BaHMUs IETEH U B3POCIIBIX»).

He.]'ll/l OCBOCHUSA NUCHMIIJIMHBI:

- (I)OpMI/IpOBaHI/Ie Y CTYACHTOB MNPCACTABJICHUA O CTPOCHHU KPUCTAJUIOB, a4 TAKXKC O CBiA3U €ro cCo
CBOMCTBaMH KPHUCTAJIJIOB U HpI/IpO):[Oﬁ XUMHUYCCKOTO BBaHMOHCﬁCTBHH;
-  HU3YUCHHUC (l)yHI[aMeHTaJ'IBHBIX HOHSITHfI, Hpe,[[CTaBJIeHI/Iﬁ u (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IX Moneneﬁ,
HCIIOJIb3YEMBIX ITPU OTIMCAaHUU CTPYKTYPhI XUMHUUCCKUX CO€OUHEHHI B KPUCTAJTINIMICCKOM COCTOSAHUU.
33}13'—[1/1 AUCHUIIJIMHBI

PACKpBITh pOJIb CUMMCTPUU U TpCXMCpHOﬁ NEpUOANYHOCTU TIpU  OINHCAHUU  CTPYKTYPEL
KPpUCTAJNIMYCCKUX BCIICCTB,
* paccMOTPETh OCHOBHBIC METO/IbI OIIPEACIICHUS U KOJIMYCCTBCHHOI'O OIMMCAHUSA CTPYKTYPbI KPUCTAJIJIIOB,
* pa3bACHUTL CYTh (I)YHI[&MCHT&HBHBIX MOHATHM U HpCI[CTaBJ'ICHI/Iﬁ KPpUCTAJTLJIOXUMUH.



3aua‘m N3YYCHUA TUCHUIIIMHBI:

JlaTb cTyeHTaM npeacTaBiICHUE:

*0 BO3MOXHOCTSIX PEHTT€HO()a30BOT0 U pEHTTeHOCTPYKTYPHOTO aHAJIH3a;

‘0 BaXHEHUIINX TCOPCTUUCCKUX MOJACIIAX, HCIIOJB3YCMbIX B KPUCTAJUIOXMMHU JII OHNHCAHUA
IMPOCTPAHCTBCHHOI'O CTPOCHUA KPUCTAJUIOB W BBIABJICHHA 3aBHUCHUMOCTEH MCXKIAY HX COCTaBOM H
CTPOEHHUEM;

‘0 BKHEHIINX KOMITBIOTEPHBIX 0a3aX KPUCTAIIOCTPYKTYPHBIX JTaHHBIX.

3. MecTo qucuuniaunsl B crpykrype OIIOIT

B1.B.02 - Yacrs, QopmupyeMas ydaCTHHKaAaMU OOpa30BaTEIBHBIX OTHOIICHUH OCHOBHOM
00pa30BaTEILHON MPOrpaMMbI OaKalaBpHaTa.

Kpucrannoxumuss oTHOCHUTCS K OJIOKY €CTECTBEHHOHAYYHbBIX JHUCLUMIUIMH W HalpaBlieHa Ha
(¢bopMHUpOBaHHE Yy CTYAEHTOB MpPEACTABIEHUS O CTPOEHUU KPUCTAIJIOB, a TakKXe O CBA3M €ro co
CBOMCTBAMH KPHUCTAJUVIOB M TPHUPOJONW XMMHUYECKOTO B3aUMOJEWCTBUS. JlMCIUIUIMHA OcBauBaeTcs B 6
ceMecTpe.

Copnepxanue Kypca 0azupyercsi Ha 3HAHUSAX, IPUOOPETEHHBIX NMPU U3YyYEHUH CTyAeHTamMu B 1 — 5
cemecTpax KypcoB «Heopranmdeckas xumus», «OpraHudeckas XuMus», «Dusnyeckas XuUMUD,
«Marematukay, « Du3nKa.

21.]'[5{ OCBOCHUSA JUCHUILTMHBI ((KpI/ICTaHHOXI/IMI/Iﬂ)) Yy CTyA€HTa JOJI’)KHBI OBITH CJICOYIOIINEC
KOMIICTCHIIUMN

YHuﬁepCtlJleble KomnemeHnuyuu .

YK-1: Cnoco0GeH OCYIIECTBIATh MOUCK, KPUTUUECKUM aHAIU3 M CHUHTE3 WH(OPMAINH, MPUMEHSTDH
CUCTEMHBIN MOAXOJ JUTsl pEIIeHUs TOCTABICHHBIX 3a/1a4.

YK-2: CnocobeH onpenensaTh KPyr 3ajlad B paMKax MOCTaBJICHHOM 1M M BBIOUpATh ONTUMAJIbHBIE
CHOCOOBI UX PEIICHUS, UCXOASI U3 IEHCTBYIOUIUX MTPABOBBIX HOPM, UMEIOLIUXCS PECYPCOB U OIPAHUYCHUH.

YK-4: CrnocobGeH OCyIIECTBIATh JCIOBYI0O KOMMYHHUKAIIMIO B YCTHOW M NMUCbMEHHOW (opmax Ha
rocynapcTBeHHOM s3bike Poccuiickoit deaepanuu 1 MHOCTpaHHOM(BIX) si3bIKe(ax).

YK-6: CnocobeHn ympaBisiTh CBOUM BpEMEHEM, BBICTpAauBaThb U PEAIMU30BHIBATH TPAEKTOPHUIO
CaMOPa3BUTHs Ha OCHOBE MIPUHIIUIIOB 0OPAa30BaHUs B TEUEHUE BCEH JKU3HH.

YK-8: Crocoben co3naBaTh M MOJJIEPKHUBATH OE30MACHBIC YCIOBUS KU3HEACATEILHOCTH, B TOM
YKClie IPU BOSHUKHOBEHUHU YPE3BBIYAMHBIX CUTYAIIUH.

Oowenpogpeccuonanvnvie Komnemenyuu '

OIIK-1: CmoocobGeH aHanmuM3upoBaTh M  HMHTEPOPETUPOBATH  PE3YAbTaThl  XUMHUYECKHX
AKCIEPUMEHTOB, HAOIIOACHUI U U3MEPEHUI.

OIIK-2: CrocobGeH NpoOBOAUTH C COOJIOAEHUEM HOPM TEXHUKU O€30MaCHOCTH XMMHUYECKHH
SKCTIIEPUMEHT, BKJIIOYas CHUHTE3, aHAJIW3, U3y4eHHUE CTPYKTYphl U CBOICTB BEIIECTB U MaTepHasoB,
HCCIIeIOBaHHUE MTPOIIECCOB C UX YUACTUEM.

OIIK-3: Cmocoben MNPUMCHATH PACUCTHO-TCOPECTUYCCKHUEC MCTOAbI I H3YUCHUA CBOICTB
BCIICCTB U MMPOLCCCOB C UX YHACTUCM C UCITOJIb30BAHUCM COBpCMCHHOfI BBIYHCIUTEILHON TEXHUKHU.

OIIK-4: CnocobeH muaHupoBaTh pabOThl XMMHYECKOH HampaBlIeHHOCTH, 00OpalbaThIBaTh H
UHTEPIPETUPOBATh IOJIy4YEHHbIE pE3yJIbTaThl C UCIOJb30BAaHUEM TEOPETHUECKHX 3HAHUHA U
MPAKTUYECKUX HABBIKOB PEIIEHUS MaTEMaTUYeCKUX U (PU3NYECKUX 3a/1ay.

OIIK-5: CiocoGeH ncnosb30BaTh CYIIECTBYIOLINE TPOrPAMMHBIE TPOIYKTHI U
nH(pOpMaIMOHHbIE 0a3bl JAHHBIX JUIA PELICHUS 33734 NPO(PECCHOHANBHOMN NeITeIbHOCTH C YIETOM



OCHOBHBIX TpeOOBaHUI NH(OPMAIIMOHHOH 0€30MaCHOCTH.

OIIK-6: CiocoGeH mpeacTaBsTh pe3yIbTaThl CBOCH pabOThI B yCTHOW M MUCbMEHHOH (popme B
COOTBETCTBUH C HOPMAMHU U MPaBHJIAMH, IPUHATHIMH B MPO(HECCHOHATEHOM COOOIIECTBE.

O06o0mennbie TpyaoBblie GyHkunu (OT®), KOTOpbIE CMOXET MOJHOCTHIO WJIM YaCTUYHO
MPOIEMOHCTPUPOBATH CTYACHT MPU OCBOCHUU JAHHOM TUCIUTIINHBI:

T1C 01.001 «ITIemaror»:

A [Memaroruyeckasi NESITENBHOCTh 1O NMPOSKTHPOBAHHIO W pPeaM3allid 00pa30oBaTEIbHOTO
nporecca B 00pa3oBaTeNbHBIX OPraHU3alUsAX JOMIKOJBHOTO, HA4YaJbHOTO OOIIEro, OCHOBHOI'O
obmiero, cpeaHero odmero oopa3oBaHus;

B HeI[aFOFI/I‘-IeCKafl ACATCIIBbHOCTL  IIO MPOCKTUPOBAHHUIO W  pfajiu3alliid  OCHOBHBIX
0011e00pa3oBaTeIbHBIX NPOTPamMM;

I1C 01.003 «Ilegaror 1OMONMHUTEIHLHOTO 00pAa30BaHUS JAE€TEN U B3POCIBIX):

A [IpenogaBanue Mo TOTOJHUTEIBLHBIM 00IIe00pa30BaTEILHBIM IPOrPaMMaM

[IC 26.006 «Cnenuanuct 1o pa3paboTKe HAHOCTPYKTYPHUPOBAHHBIX KOMIIO3UIIMOHHBIX
MaTepUAIIOBY!

A JlaGopaTopHO-aHAIUTHUECKOE COIMPOBOXKJAEHUE pa3pabOTKH HAHOCTPYKTYpPHUPOBAHHBIX
KOMIIO3UIIMOHHBIX MaTepHasoB.



4. TpeOoBaHHsl K pe3yJibTaTaM O0CBOEHMS M CHMILUINHBI (KOMIIETEHIMH 00y4alomerocs,
(¢popMupyembie B pe3y/ibTaTe 0CBOCHUS TUCHUIIMHBI (MOIYJIs1)

[Iponecc wm3ydeHus muUCHUIUTHHBI «KpHUCTaIUIOXUMHUS» HampaBleH Ha (QOPMUPOBAHUE CIEIYIOIIHX
KOMIIETEHIINN:

Konpr o
KOMITCTEHITHI ConepxaHue KOMIIETSHITUH
IK-1 CrniocoOeH uCIoJIb30BaTh 3HAHUS O CTPOCHUH BELIECTBA, MPUPOAEC XUMHUUECKOM
CBSI3M M CBOMCTBAX PA3JIMYHBIX KJIACCOB XHMHUYECKHUX 3JIEMEHTOB, BEIIECTB U
MaTepHUaoB sl MIOHUMAaHUSI MEXaHU3Ma XUMUYECKUX PEAKIIHUMN, TPOUCXOIAIINX
B TEXHOJOTHMYECKHMX TIpoleccax H  OKPYXKAKIMEM MHPE, a TakkKe
€CTECTBEHHOHAYUHbIE 3HAaHMS Il pEIIeHUs 3a1ad  IpoQecCHOHATLHON
JIEITENTbHOCTH
K-2 CriocoOeH NMpUMEHATh COBPEMEHHYIO ammapaTypy MpHU MPOBEACHUH HAyYHBIX
HCCIIEIOBAaHUN, a TakK€ COBPEMEHHbBIE TEOPETUYECKUE TMPEICTABICHUS
XUMHYECKON HAYKH JIJI AaHAJIN3a SKCIIEPUMEHTAIbHBIX JAHHBIX
IIpodeccuonanbHble KOMIIETEHIIUN BbINTYCKHUKOB
HayuHo-ucciie10BaTe/IbCKMii THIT 32124
IK-1 IK-1.1. (hyHIaMEHTaIbHBIC HCITOJIb30BaTh MPaKTHYECKUMU
Crniocoben Hcnone3yer 3HaHKUA | IOHATHS, MEPBUYHYIO HaBBIKaMH
HCII0JIb30BaTh O CTPOCHHHU TEPMHUHOJIOTHIO U | KPUCTAJUIOCTPYKTY | UCCIICTOBAHUS
3HaHUA O BCIICCTBA, IIPUPOJC | CHMBOJIUKY PHYIO KPUCTAIUITMYECKAX
CTpOCHUH XUMHYCCKOH CBA3U M | kpyCTAITIOXUMHML; UH(OPMAIMIO IS | CTPYKTYP
BCHICCTBA, CBOHCTBAX *-CHCTEMATHKY OTpEEeICHHS
npupoxe PasIIMIHBIX RIACCOB | kpycranmmueckux OCHOBHBIX
XUMHUYECKON XUMHYECKUX CTPYKTYD 0COBEHHOCTEl
CBASH I SJICMCHTOB, BCIICCTB | payeHeliimiX — KJIACCOB | CTPOEHHUS
CBOHCTBAX ¥ MATCPUATIOB U | y66rpix i CII0SKHBIX | KPHCTAIUTHUECKHX
Pa3IUIHBIX TOHVMAHHUS
CTACCOB MOXAHIAMA HEOpraHMYECKUX U | BEIIeCTB
XUMHYECKUX XHMHYECKUX OPTAHMHACCIHX
9JIEMEHTOB, peaKkiui, COCIMHCHUH,
BEIECTB MIPOUCXOASAIINX B
MaTephaoB IS | TEXHOIOTMIECKUX
TOHVMAHHUS mporeccax u
MeXaHu3Ma OKPY’KaIOIleM MHPE;
XUMHYECKUX
peaxmuii, K-1.2
npoucxoxsaumx |[Iporaosupyer
B CBOIiCTBa
TEXHOJIOTMYECKH | XUMUUECKUX
X IpoLeccax U |COSNMHEHHH
OKpY)KAalOIleM ' MaTepHajioB Ha
MHpE, a TAK)KE |OCHOBE JaHHBIX 00
€CTECTBEHHOHAY [MX CBOWCTBAX U
YHBIE 3HAHUS | XUMHYECKOM
JUISl pEILICHHUsI  |CTPOCHUHU;
3a1a4
npodeccuonans |IMK-1.3.
HOI Ucnonpzyer




JCATCIIbHOCTH

COBpEMEHHBIE
TEOPETHUECKHE
MPEACTaBICHUS
XUMHAYECKOU HAYKH
u
€CTEeCTBEHHOHAYYHBI
€ 3HaHUA B CBOEH
npoheccroHaIbHON
JeATETEHOCTH

MK-2

IIK-2.1: Brageer
COBp CMCHHBIMHA
METOJaMH
HCCIICTOBaHUS
XUMHNYECCKUX
COeJIMHEHNH U
MaTepUuaos;

MK-2.2:
aHATU3UPYET U
AHTEPIPETUPYET
pe3yabTaThl
XUMHNYECKOI'O
OKCIICPpUMEHTA Ha
OCHOBE
COBPEMEHHBIX
TEOPETUYECKUX
MpeACTaBICHUI
XUMHUYECKON HayKu

CyTh OCHOBHBIX
METOJI0B
KPUCTAJNIOXUMHUYECKOT

O aHajiu3a

OIepUpOBaTh
BaKHENIIMMU
IIOHATHAMU
KpHcTaorpaduy,
KPUCTALIIOPUIUKA
" KpUCTAJTLNIOXUMHU

KOMIIJICKCOM
HUCCICOA0BATCIIbCKHU
X 1 aHAJIMTUYCCKHUX
METOI0B aHaJIn3a
KPUCTAITIMYCCKUX

CTPYKTYP

OO1uM CpelcTBOM KOHTPOJISL SIBISIETCSl BBEJCHHAs B YHHMBEpCUTETe OalsIbHO-pEHTHHrOBas cucTeMa

OLCHKH YCIICBAEMOCTH CTYACHTOB CIICIUATIUTETA U HaHpaBJ’IeHI/Iﬁ 6aKaJ'IaBpI/IaTa.




5. Conepxanue u yueOHO-MeTOANYECKASA KAPTA TUCHUIIMHBI

Tabnuya 5.1
HawnmenoBanue Tem (Bompocos), CamocrosiTenbpHas padoTa DopMeI Jurepatypa
Howmep . 3ansaTus
HeeH HU3y4ac€MbIX IO JaHHOU CTYJACHTOB KOHTPOJI
AMCIIMILTHHE o | op Copepxanue Yacsl A
Pasnen 1. 3akonbt 1. 3akprIThIE OIlEpaluy U 3JIEMEHTHI Koncme 1 1,2
FeOMETPUYECKOU cumMerpud. I10BOpOT M MOBOPOT C UHBEPCUEN. KT,
KpucTayorpaduu IIoBOpOTHBIE 1 HHBEPCUOHHBIE OCH. YCTHBIN
1 Jlexums 1. Ilonsitue 0 2 |9 [Tnockoctn cummerpun. CBoiicTBa 5 onpoc
KpUCTaJlle,  KPUCTAJUINIECKOM WHBEPCHOHHBIX Oocell. [IpoeKknnn 3aKphIThIX
BEIIECTBE WM KpUCTaUIOrpaduu. 3JIEMEHTOB CHMMETPHH. B3auMocBA3b MEXIY
3aKOH MOCTOSHCTBA JIBYIPaHHBIX 3aKpBITBIMU 3JIEMEHTAMH CUMMETPUH.
YIJI0B B KPUCTAJUIAX.
Jlexmmst 2. Cummerpus 1. 3akpbITHIC ONIEpAITUH U DIEMEHTHI Koncrmek 1 1,256
KPUCTAJJIOB. cuMmmerpuu. IToBOpOT 1 MOBOPOT ¢ UHBEPCHUEH. T,
IToBOpOTHBIE 1 HHBEPCUOHHBIE OCH. JOKJIAL,
2 2 | 2 | Inockoctu cummerpun. CBOWCTBA 2 YCTHBIN
UHBEPCUOHHBIX ocel. [IpoeKiiuu 3aKphIThIX onpoc
3JIEMEHTOB CUMMETpuH. B3anMocBs3b Mexay
3aKPBITHIMU 3JIEMEHTaMH CUMMETPHUH.
Jlexuus 3. dopmbl 2. Ocwu BBICHIErO MOpsiAKa. ToveqHbIe TPYIIIHI, Koncmek | 1,5 1,2,3,4
KPHCTATIMYECKUX KaTeropmuu, ceMeiicTa. 3epkanbHble TOBOPOTHI T,
MHOTOTPaHHUKOB. 1 3epKajJbHO-TIOBOPOTHBIE OCH. CHMBOJIHMKA JOKJIaL,
3 2 |9 [endnuca. Kpucrammudeckas CTpyKTypa. 5 YCTHBIN
Tpancmsuus. ['pynnsl TpaHCISILIMA. onpoc
Kpucrannueckas pemerka, 6asuc.
[TapannenorpaMmsl 1 HapajieIenuIeabl
MIOBTOPSIEMOCTH.




Jlexus 4. 3akoH LENBIX YHCET U 2. Ocu BhICHIETO TIOPsiAKA. TOUYCUHBIC TPYIIITHI, Koncmex 1 1,2,3,7,8
AHAJIUTUYCCKUEC MECTOAbI OIIMCAaHUA KaTeropuu, ceMencTBa. 3epKaJ'H)HLIC ITOBOPOTHI T,
KPHCTATHYECKUX U 3epKaIbHO-IOBOPOTHBIE OcH. CHMBOJIHMKA YCTHBIN
MHOTOI'PaHHHKOB. Iendnuca. Kpucrammuueckas CTpyKTypa. ompoc
Tpancisums. ['pynnsl TpaHCISIMN.
Kpucrannueckas perierka, 6asuc.
[NapannenorpaMMbl 1 apasieTIenuIe bl
IOBTOPSIEMOCTH.
Paznen 2. I'eomerpuueckas Teopust 3. N3omopduzm. [omumopduszm. Ammorporus. Koncmek 1 1,2,3,45
CTPYKTYpPBI KpUCTAILIA. ®da3pl  mepeMeHHOro  cocTaBa.  TBepjple T,
Jlekums 5.  Kpucrammueckas pactBopsl. AnTHH30MOp(hH3M. MopdoTpormms. YCTHBIN
pemierka.  Teopuss ~ CTPYKTYpHI ABTOMOpQOTpOIHSI. [Tonmutunus. ®dazbl ompoc
kpucramioB E. C. ®emopora. BHEJIPEHUSL. Hedexto KpUCTaJNIMYECKOU
CTPYKTYPBHIL.
Jlekiuss 6.  DKcrnepuMeHTabHAs 3. Uzomopdusm. [Momumopdusm. Amiorpornusi. Koncmex | 1,5 1,2,34,5,9,
MIpOBEpKa TEOMETPUICCKON TEOPUH ®da3pl  MEPEeMEHHOr'0  cocTaBa.  IBepipie T, 10,11
KpHCTaJUIOB. pactBopbl. AHTHH3O0MOp(dH3M. MopdoTtpormws. JTOKJTaJI,
PeHTreHoCTpyKTYpHBIM aHau3. ABTomopdoTponusi. [TonuTunus. ®da3bl YCTHBIN
BHEJIPEHUSL. HedexTo KpUCTaJNIMYECKOU onpoc
CTPYKTYPBHIL.
Paspgen 3. OCHOBHBIE TOHATHUA 4. Kpucrammorpapuueckue TOYCUHBIE TPYIIIEL. Koncmex | 1,5 1,2,3,4,5,9,
KPHUCTAJUIOXUMUH Crioco0bI pa3MeleHus y3JI0B B AJIEMEHTapHOMN T, 10,11
Jlekumust 7. Pe3ynpraTthl NEpBBIX sueiike. Tunsr bpaBs. OcHOBHBIE CTPYKTYpHBIE YCTHBIN
PEHTTEHOCTPYKTYPHBIX THUIIBI KyOW4ecKux pEIIeToK. Ywucno orpoc

HCCIIEI0BAHUM KPUCTAIIIOB.

(hopMyIBHBIX €IWHUIL B DJIEMEHTAPHOH SUYEHKe.
WUnpexkcel  y37m0B,  Y3JIOBBIX  PSIIOB U
IUTOCKOCTEH. MEXKIIOCKOCTHBIE PACCTOSHHSL.
Brluucnenre napaMeTpoB pelIeTKH.




Jlextus 8. ®daxTopsl, 4. Kpucramnorpapuueckue TOUSYHBIE TPYIIIEIL. Koncmek | 1,5 3 1,2,4
OIIpeNeNsIomne CTPYKTYpY CriocoObl pa3MelIeHus y3J10B B dJIEMEHTapHON T,
KPHUCTAJIOB. srueiike. Tunel bpaBs. OCHOBHBIE CTPYKTYpHBIC JIOKJIaJ,
8 THUIIBI KyOU4ecKux PELIETOK. Yucno YCTHBIN
(hOpMYJIBHBIX EIMHUIL B 3JICMEHTAPHOH SYCHKeE. orpoc
WHpmekcsl  y370B,  Y3JOBBIX — PSJIOB |
IJIOCKOCTEH. MEXIUIOCKOCTHBIE PACCTOSHMSL.
Brruucnenue nmapaMeTpoB pemieTKH.
Texkyuias paéoTa CTyIeHTOB 10 20
9 1 pyOexxHoe TecTHpOBaHHE 7,5 15
Jlexius 9. Teopust TUIOTHEHIIIIX 5. OTKpBITBIE OIEpaIIUH U DIIEMEHTHI Koncne 1 2 1,2,6
IIAPOBBIX YIIAKOBOK. CUMMeTpHH. BUHTOBO# MTOBOPOT U OTpaKEHUE KT,
CO CKOJIbKE€HHEM. BUHTOBBIE OCH U INIOCKOCTH YCTHBIN
9 CKOIb3sero orpaxkenns. CodeTaHus onpoc
3JIEMEHTOB CUMMETPHUU C TPAHCISALUSMHU.
B3anMOCBs3b MEKY 3JIEMEHTAMU CUMMETPUU
(cummerpuunocTH). [IpocTpaHCTBEHHBIE
TPYIIIBL.
Jlexkmuss 10. Tumbl XMMHUYECKHX 5. OTKpBITEIC OIEpaIliy U DIEMEHTHI Koncne 1 2 1,2,6
CBsI3el B KpUCTaJlIax. CHUMMETpUM. BUHTOBOM MOBOPOT U OTPaKEHUE KT,
CO CKOJIbKE€HUEM. BUHTOBBIE OCH U IJIOCKOCTH YCTHBIN
10 CKoOIb3smero orpaxkenns. CoderaHus onpoc

3JIEMEHTOB CHMMETPUH C TPAHCISALHIMHU.
B3anmocBs3b MeXIy 3JIeMEHTaMH CHMMETPUH
(cummerpruHOocTH). [IpocTpancTBEeHHBIE

TPYIIIBL
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11

Jlekuuss 11. Hzomopdusm u
MOTUMOPU3M.

6. Andpakuus peHTTeHOBCKUX JTydel Ha
kpuctamuiax (Jlay»). [lousrue o

pentrenorpaduu. Ypasaenue bparra-Bynsoda.

ITopsinok otpaxkenus. IIpencrasinenue o
peHTreHoda3oBoM aHalm3e.
PeHntrenomerpuyeckas KapToTeka
J(QPAKTOMETPHUYECKHX JIAHHBIX.
PeHTreHoBckas IJIOTHOCTh KPUCTAILIOB.

Koncnekr,
YCTHBIN
ompoc

1,2,8,9,10

12

Jlexuus 12. Kaccudukarms
CTPYKTYPHBIX THIIOB.

6. Indpakuus peHTreHOBCKHX JTydel Ha
kpucrawiax (Jlay»). Ilousrue o

pentrenorpaduu. Ypasaenue bparra-Bynsoda.

[opsinok orpaxkenwst. [Ipencrasienne o
peHTreHo(ha30BOM aHaJH3eE.
Pentrenomerpuueckas kapToTeka

T (HPAKTOMETPUIECKUX JTaHHBIX.
PeHTreHoBCcKas INIOTHOCTh KPHCTAJLIOB.

Komncrekr,
YCTHBIN
onpoc

1,2,3,4

13

Jlexmms 13. 3aBucuMocTh (pu3HKO-
XAMHAYECKUX  CBOMCTB  TBEPJBIX
BEIIIECTB OT CTPOCHUS KPUCTAILIOB.

7. IToTHBIC ¥ TUTOTHEHIIINE TIIApOBEIE
ynakoBk# B cTpykType metainios (11K, I1T,
OLIK, I'TTY, I'IIK), ko3¢ dhurrenTs
3aIOTHEHUS IPOCTPAHCTBA B ATHX YIIAKOBKaX,
BUJIBI ¥ PAIIYCHI ITyCTOT B HUX. McKakeHUs
HJIEalTbHBIX IIAPOBBIX YITAKOBOK B CTPYKTYpax
metaiioB (Zn, Cd, In, Hg).

Koncrmekr,
YCTHBIN
orpoc

1,234

14

Paznen 4. Kpucramnoxumus
MIPOCTHIX BEMIECTB M XMMHYECKUX
coeIMHEHU

Jlexug 14.
Kpucrannoxummueckue
3aKOHOMEPHOCTH B MEPUOTUIECKOM
cucreme  siaemenTtoB . .
Meuneneesa.

7. IInoTHBIE U TIIOTHEHIIINE TIAPOBHIE
ymakoBkH B cTpykrype meramio (11K, 1T,
OLIK, I'T1Y, I'lIK), ko3¢ duruenTs
3aII0JTHEHUS IPOCTPAHCTBA B 3THX YIaKOBKaX,
BUBI U PAINYCHI ITyCcTOT B HUX. M cKkaxkeHns
UACAIBHBIX IIAPOBBIX YIAKOBOK B CTPYKTYpax
meramioB (Zn, Cd, In, Hg).

Koncrmekr,
YCTHBIN
o1poc

1,2,3,7
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Jexunus 15. Kpucrammoxumus 8. Pacuer sHepruii MOJICKYJISIPHBIX KPUCTAILIIOB Komncrexkr, 1 2 1,2,3,4,6
HEOPTaHMYECKUX COCAMHECHUM. METOJIOM aTOM-aTOMHBIX ITOTCHIINAJIOB. YCTHBIH
15 2 |2 Bnusinue BaH-aep-BaanbcoBol (hOPMBI 2 orpoc
MOJIEKYJIBI Ha CTPYKTYPY M CBOMCTBa
OpPraHMYECKUX KPUCTAJLIOR.
Jlextmmss  16. Kpucramioxumus 8. Pacuer sHepruil MONEeKyISIPHBIX KPUCTAILIIOB Koncmnexkr, 1,5 3 1,2,3,4,6
OPTaHUYECKHX COCAMHEHUN M HX METOJIOM aTOM-aTOMHBIX MTOTCHIINAJIOB. YCTHBIM
16 AHAJIOTOB. 2|2 Bnusinue BaH-1ep-BaaibCoOBOM (hOpMbI 2 ormpoc
MOJIEKYJIbI HAa CTPYKTYPY ¥ CBOMCTBa
OPraHMYECKUX KPUCTAJLIOB.
Jlekmst  17.  Kpucrammoxumus 9. Biiok-cxema mudpakTOMETpa ¥ OCHOBHBIC Komncrexkr, 1,5 3 1,2,3,4,6
CJIO’KHBIX XUMHYECKUX 3Tanbl PEHTIEHOCTPYKTYPHOTO aHAIM3a MOHO- YCTHBIMH
17 coemuuenuii. Kpucramroruaparsr, 2 |9 kpuctamioB (PCA). Madopmanms, momyqaemast 4 orpoc
KOMIIJIIEKCHBIC, MeronoM PCA u ee ucmosb30BaHKe It
METaJNIOOPTaHNIEeCKUE " OITUCAaHHS CTPYKTYpPBI KpucTauia; R-dakrop.
KJIaTpaTHBIC COSTUHEHUSI.
Texyuiasi paéoTa cCTyJ€eHTOB 10 20
17 2 pyGexkHOe TeCTHPOBAHME 7,5 15
Hroro 34 | 34 40 35 70
IIpumeuanue:

Bce BHbI yqe6H0171 pa6OTBI MOTYT ITPOBOJUTHCA AUCTAHIIUOHHO Ha OCHOBAHUHU JIOKAJIbHBIX HOPMATHUBHBIX aAKTOB.

B nemsax peam3alinil MHAUBUAYAJIBHOI'O IOAXO0Ja K O6y‘~IeHI/IIO CTYACHTOB, OCYHICCTBJIAIOIMIUX y‘le6HLII>i mpoucecc 110 I/IH,I[I/IBI/I,I[yaHBHOﬁ TPAaCKTOPHHU B

paMKax HWHAMBUIYAJIBHOTO paboyero IUlaHa, H3yyeHHe JAaHHOW JUCIHMIUIMHBI MOXET OCYIIECTBIATbCA uepe3 MHIUBHUIyalbHblE KOHCYJIbTAlLlUU
npernojaBaresisi OYHO, B 4Yachl KOHCY/IbTAllMi, IO OJICKTPOHHOW TIOYTe, a Takke ¢ wucnoap3oBanueM Webex, miathopmbl IHCTaHIIMOHHOTO
o0yuenust Moodle, nuunoro kabunera crynenta na caiite COI'Y, apyrux anementos DJUOC COI'Y.
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

00pa30BaTeNIbHBIC TEXHOJIOTHH:

I[JISI AOCTHIKCHUS IINIAHUPYCMBIX PC3YJIbTATOB OCBOCHUSA AUCHUIIIMHBI, UCIIOJIB3YIOTCA PA3JINYHLIC

- TPAAMIMOHHBIE JIEKIIUM U NMPaKTHYecKHe (CeMUHAPCKMe) 3aHATHUSI C MCIOJIb30BAHHEM COBPEMEHHBIX
WHTEPaKTUBHBIX TEXHOJIOTHIA;
- JeKIUSA-TMAJIOT — coJepKaHHe MOAAETCs Yepe3 CEepUI0 BOIIPOCOB, Ha KOTOPbIE CTYACHT JOKEH OTBEYaTh
HEMOCPEICTBEHHO B XO/€ JEKIIHH.
- OHJIAl{H-CEeMMHAP — Pa3HOBUAHOCTH BeO-KOH(MEpEHINH, POBEACHIE OHJIANHH-BCTPEY WM Tpe3eHTalUi
yepe3 MHTepHET B pexume peaqpbHOro BpeMeHH. Kaxnplii M3 y4acTHHKOB HAaxOIHUTCS y CBOEr0 KOMIIbIOTEpa
(cpenctBa cBsI3M), a CBA3b MEXKIy HHMMH IOAJEepKHUBaeTcs depe3 VIHTepHET MOCPEACTBOM 3arpy:KaeMoro
MPUIOKEHHS, YCTAHOBJIIEHHOTO Ha KOMITBIOTEPE Kaxaoro ydactauka (Zoom, Webex, Skype u ap.);
- MOKJIAJ] — CTYJIEHT TOTOBHUT KpaTKOe COOOIIEHHE TT0 BOMPOCY TeMbI, 0OpMIIIET paboTy B COOTBETCTBHU C
TpeOOBaHUSMH M CIIACT €€ MPEIoiaBaTero;
- BHIeoKOH(pepenuus — ceanc BujcokoHdepeHnces3u (BKC) — 3To TeXHONOrHWsi HMHTEPaKTHBHOTO
B3aMMOJICUCTBHS JBYX M 0oJiee Y4aCTHHKOB 00pa3oBaTelIbHOTO Iporecca s oOMeHa HHpopMaluei B peabHOM
peXrUMe BpeMeHH.
TexHo0rHA 3TeKTPOHHOI0 00yUYeHMs (peaTu3yeTcsl Py MOMOIIH AIEKTPOHHOW 00pa30BaTENbHON Cpembl
COI'Y npu ncnons3oBannu pecypcoB ObC, mpu mpoBeAeHNN aBTOMATH3UPOBAHHOTO TECTUPOBAHUS U T. JI.).

Ne Tema Bun Konuuectn AxTHBHBIE (OPMBI HNHTepakTUBHBIE
n/n 3aHATHS 0 9acoB ¢ opmbl

1 [Monsatue o cummerpuu. | [IpakThae 2 ITepcnekTHBHO - IIpesenranum.
3aKpBITBIe 3JIEMEHThI | CKOE OICPEIKAIOUICT O CCMI/IHap B
CHMMETPHH " 00y4YeHHsI, TEXHOIOT U JINAJIOTOBOM
CHMMETPHYCCKHE MPOOIEMHOTO pEKHME.
peoOpa3oBaHNN 00yueHus

2 IMoustrie o cummerpun. | [Ipakruue 2 [lepcriekTHBHO - I[pe3enranum.
3aKpBITBIe 3JIEMEHTHBI | CKOC OIIEPEKAIOUIECT O CeMI/IHap B
CHMMETPHH u 00y4YeHHsI, TEXHOIOT U JINAJIOTOBOM
CHMMETPHUECKHE poOIEeMHOT0 pexume.
peoOpa3oBaHNN obyuenns

3 ToueuHbie TPYIIIBI IMpaxTrae 2 [NepcriekTHBHO - I[Npe3enTarmm.
CUMMETPUH U UX CKOC OIIEPEKAIOIIET O CeMI/IHap B
MEKTyHAPOIHAS 00y4eHHs, TEXHOJIOTHs JIHAJIOT OBOM
CUMBOJIMKA, U CUMBOJIMKA npobiiemHoro peRNME.
[endnmca 00yeHus

4 Toueunsie TpymITbI IIpakTiue 2 IlepcriekTHBHO - ITpesenranuu.
CUMMETPUH U UX CKO€ OIIEPEKAIOIIET O CeMI/IHap B
MEXTyHapO/IHAS 00y4YeHHS, TEXHOIOT S JIHAJTIOT OBOM
CUMBOJIMKA, U CUMBOJIMKA npodeMHoro pexRnUME.
Hlendmuca 00ygerma

5 Kpucramiorpaguyeckue IIpakTiue 2 TEXHOJIOTUs ITpesenranmu.
TOYCYHBIE TPYIIIEI CKOC Hp06JICMHOF0 CeMI/IHap B

o0yueHHs JINAJIOrOBOM
pEXUME.

6 Kpucramnorpaduueckne [paktuue 2 TEXHOJIOTHUSI [Mpe3enrarnuu.
TOYEYHBIE I'PYIIIIEI CKOC HpO6JICMHOFO CeMI/IHap B

o0yueHHs JINAJIOrOBOM
pEXUME.

7 OTKpBITHIC orteparuu | [Ipakride 2 IlepciekTuBHO - [IpesenTanuu.
CUMMETPHH, 3JIEMEHTHI | CKOE OIEPEKAIOIIETO CeMunap B
CHMMETpUH 00yUYCHHS, TEXHOIOT S JIHAJIOT OBOM

POOJIEMHOTO peXIME.
00y4eHus

8 OTKpBITBIC oreparuu | [pakriue 2 IlepciekTuBHO - [IpezenTanuu.
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CUMMETPHH, JJIEMEHTHI | CKOe OIEPEXKAIOILETO CemuHap B
CUMMETPUU 00yueHUsl, TEXHOJIOT sl JIHAIOTOBOM
pOOJIEMHOTO pexume.
00y4eHus
9 Merozp! uccienoBaHus [pakTnue [epcrieKTHBHO - I[Mpe3enTarum.
KPUCTAILINYECKOM cKoe OIEPEXKAIOILETO CemuHap B
CTPYKTYpBI BEIECTBA. 00y4eHHs, TEeXHOIOT s JIMAJIOTOBOM
OCHOBBI pOoOIEMHOr0 pexuMe.
PEHTT€HOCTPYKTYPHOrO 06yqcrmA
aHaJIn3a
10 | Meroas! uccienoBaHus [pakTnue [MepcrekTHBHO - ITpe3enTarmm.
KPUCTAJTHYECKOM cKoe OIEPEXKAIOILETO CemuHap B
CTPYKTYpHI BEIIECTBA. 00y4eHHsI, TEXHOJIOT sl JIMAJIOTOBOM
OCHOBBI pOOIEMHOr0 pexuMe.
PEHTT€HOCTPYKTYPHOT'O 06ydeHud
aHaJIn3a
11 Tunel xumuueckux cBszeir | [Ipaktuue IepcnieKTHBHO - Ipe3enTarmu.
B KpucTajax. Teopus CcKoe OIEPEXKAIOILETO CemuHap B
IUIOTHEHIINX YITAaKOBOK 00y4eHHsI, TEXHOJIOT Hsl JIMAJIOTOBOM
poOJIEMHOTO pexIMe.
o0yueHus
12 Tunsl xuMudeckux ceaseil | [Ipaxtuue TEXHOJIOT U [Tpe3enTanum.
B Kpuctajiax. Teopus CKOC IpoOIEMHOTr0 CemuHap B
IJIOTHEHIIUX YIIAKOBOK o0yueHus JIMaJIoroBOM
pexuMe.
13 | CTpykTypHBIE THIIBI K ITpaktuue ITepcnekTHBHO - IIpesenranum.
U30CTPYKTYPHOCTb. CKOe OIePEeXKAIOIIETO Cemunap B
Mopdorponus. 00yueHUsI, TEXHOJIOT S JIMAJIOr OBOM
Usomopdusm 1po6IeMHOT0 peKHMe.
o0y4yeHus
14 CTpyKTypHBIE THITH [Ipaxtrue TEXHOJIOTUsI [IpesenTarnuu.
U30CTPYKTYPHOCTb. CKOe poOIEMHOTr0 Cemunap B
Mopgotpomnus. o0y4yeHus JINAJIOr OBOM
Wzomopduzm pexnme.
15 Kpucrammoxumus IIpakTrue TEXHOJIOT U [IpesenTamun.
HPOCTBIX BEMIECTB CKOE MPOOJIEMHOTO CemuHap B
OMHAPHBIX COSIMHEHMI o0yueHus JIMATIOrOBOM
pexHMe.
16 Kpucrammoxumus IIpakrnye TEXHOJIOT Usl [IpesenTanun.
HPOCTBIX BEMIECTB U CKOE MPOOJIEMHOTO CemuHap B
OMHAPHBIX COEUHEHMI 00yHeHus JIMAJIOrOBOM
pexHME.
17 Kpucrannoxumus [IpaxTrue TEXHOIOT U [IpeszenTammn.
TPOMHBIX COeMHeHull, | CKoe poOIEMHOTO Cemunap B
CHUJIMKATOB, OPTraHHMYECKHUX 00y4eHms AUAI0r OBOM
COEIVHEHUI pexnMe.

CamocrosTenpHas pa60Ta 06yqa10nmxcg ABJIACTCA OAHHUM M3 BUIOB y‘le6HLIX 3aHgaTUHd. CaMOCTOsATEIbHAS

7. Y4ueOHO-MeTOIUYeCcKOe o0ecrevyeHre caMOoCTOoATeIbHO padoThl

pa60Ta MMPOBOAUTCA C LCIIbIO:

— CHUCTEMATHU3allMM U 3aKpPCIJICHUSA TIOJIYYCHHBIX TCOPCTHYCCKUX 3HAHUU H MPAKTUICCKUX YMGHI/Iﬁ

00y4aromxcs;

- YFJIY6J'IGHI/I$I " paCHIMpCHUSA TCOPECTUICCKUX 3HaHI/If/'I;

- YFJ'IY6J'IGHI/I$I YMGHI/Iﬁ HCIIOJIB30BAaTh CIPABOYHYIO U CIICHHUAJIBHYIO JIUTCPATYPY,

(hopmMupoBaHUs

CaMOCTOATCIIBHOCTH

CaMOCOBCPHICHCTBOBAHHUIO U CaMOpCAJIN3allnun,

MBIIIJICHH A,

crocoOHocCTER

CaMOpa3BUTHUIO,




— pa3BUTHS U 3aKPEIUICHUS UCCIICIOBATEIILCKAX YMCHHUM.

CamocrostenbHas paboTa 00yJaroNIMXCsl OCYIIECTBISAETCS Ha MPOTSHKSHUH M3YUYSHHsI BCCH TUCIUILINHBI B
COOTBETCTBHH C YTBEPKJACHHOM B YUeOHOM ILIaHE TPYAO0EMKOCThIO cocTaBiisieT 40 4acoB M COCTOMT U3:

- paboOTBl CTYIECHTOB C JICKI[MOHHBIMHM MaTepHaiaMHd, MOMCKA W aHaju3a JIMTEPATyphl U DJICKTPOHHBIX
HCTOYHUKOB WH(OPMAIIUH IO 33J]aHHOU TEME;

- BBIMTOJTHEHMSI 33JITaHUH TSl caMOCTOATENbHOM padoTel B DMIOC COI'Y;

- M3YYCHHS TEOPETUYECKOr0 MaTepraa JUlsli MOArOTOBKU K CEMUHAPCKUM 3aHSITHSIM;

- MOITOTOBKH K DK3aMEHY.

Tembl ¥ GOpPMBI BHEAYJIUTOPHON CaAMOCTOSATEIBHON paboThI, ¢ TPYA0EMKOCTh CONEpIKATCS B pasjene S,
Tabm. 5.1.

BOHpOCBI 1 TEMbI, OTBOAWMBIC Ha BBIITOJIHCHHEC CaMOCTOSITETbHOM paGOTLI IO JUCHOHUIINIIMHE, a TaK¥XKEe
KPUTEPHUH OIICHUBAHHMSI 10 KaXXIOMY By pabOThI cozepxatcs B pasaeine 8 PIT/I.

8. OueHouHbIe cpeACTBa ISl TEKYLIEr0 KOHTPOJISI yCIeBaeMOCTH, PYOe:KHOIi aTTecTaluu 1
HpOMe)KyTO‘IHOﬁ aTTeCTallui 110 uToraM OCBOCHUA IUCIHUIIJIMHBI.

Buasbi koHTpOJIS
Pabouvass mporpamma mpezrnonaraer TeKYIIHH, MPOMEKYTOUYHBIH M HUTOTOBBIA BHJBI KOHTPOIS: OIPOC,
MIPOBEPOYHBIE MICEMEHHBIE pa0OTHI TTO TEMaM; SK3aMeH.
[IpoBepounpie MUCHBMEHHBIE PaOOTHI MPOBOMSATCS BO BpeMsl MPAKTHYECKUX 3aHATHH, IO BOMpOCaM H3
[IepEeyHs BOIIPOCOB JUIS TOATOTOBKY K 3K3aMEHY (CM. HUXKeE).

Metoauka ¢popMupoBaHus pe3ybTHPYIOLIEH OLleHKH
MuHUMaNbHOE KOJIWYECTBO OaijioB, KOTOPOE CTYAEHT MOXET HaOpaTh B XO[e HM3y4eHHs Kypca s
MOJIyYCHHS TOJOXKHUTEIbHOU oOleHKH, — 50; MakcumanbHoe — 100. bamibl CKIaabIBalOTCS M3 CICAYHOIIUX
ToKaszaTeJicii: 3a pPeryJsipHbIC BBICTYIUICHHS Ha CEMHHAPCKUX 3aHATHAX — A0 20 0aioB 3a KaXKIeld pyOek; 3a
TEeCTHpOBaHME — 10 15 GaioB Ha KaXI0W pyOeKHOW KOHTPOIHHOH; 0 30 6ayIoB Ha YCTHOM OTBETE.

MeToauyecKkue peKOMEHAAIUU 10 HATMCAHUIO I0KJIa10B (pedepaToB)

Joknax — nrceMeHHast paboTa 1o OmpeelIeHHON HayqHOl pobieMe, KpaTKoe N3IT0KEHUE COAep KaHUs
Hay4JHOTO TPyJa WIH HaydHOH mpoOneMbl. OH SBISETCS NSHCTBEHHON (OPMOI caMOCTOSATENTFHOT'O UCCIIEAOBAHUS
Hay4YHbIX MPOOJEeM HAa OCHOBE H3Yy4Y€HHs TEKCTOB, CHECLUANBbHOW JUTEPAaTyphl, & TaKXKE€ Ha OCHOBE JIMYHBIX
HaAOIOACHUH, HMCCIENOBAaHUNA M IPAaKTHYECKOro ombiTa. PedepaT momoraer BblpaboTaTh HABBIKM U IPHEMBI
CaMOCTOSATEIBHOTO HAaYYHOI'O IIOMCKa, TPAMOTHOIO M JIOTMYECKOrO M3JI0KEHUS M30paHHOH MpobiaeMbl U
CIOCOOCTBYET NPUOOIICHUIO CTYICHTOB K HAYYHOH AESITEIbHOCTH.

[MocnenoBaTensHOCTH PabOTHI:

1. Bri0op Tems! nccnenoBanus. Tema pedepara BIOMpaeTcsi CTYAEHTOM Ha OCHOBE €ro HAay4HOro MHTEpeca.
Tarxoke oMok B BEIOOPE TEMBI MOXKET OKa3aTh MPENOABATENb.

2. [InmanupoBanue uccnenoBanus. Bkimovaer cocraBieHre KaJeHOAPHOTO IUIaHA HAyYHOT'O MCCIEAOBAHUS U
IUTaHa mpeanonaraemoro pedepara. KanennapHelil miaH nccieioBaHus BKIIOYAET CICAYIOMIME 3IEMEHTHI: BBIOOD
u hopMyIUpOBaHKE MPOOIEMBI, Pa3paboTKa IUIaHa UCCIEeI0BAHUS U

3. [IpeasaputenbHOro 1iana pedepara; cOop U U3ydeHHE UCXOIHOIO MaTepualla, IIOMCK JIUTEPaTyphl; aHaJN3
coOpaHHOTO Martepuana, Teoperndeckas pa3padoTKa HpoOJieMbl; COOOILIEHHE O MpeaBapUTEIbHBIX pe3yJbTaTax
HCCIIEI0OBaHUS; JIUTEpaTypHOE OPOpMIIEHHE UCCIEA0BATENBLCKON MPoOIeMbl; 00cykaeHue paboThl (Ha ceMHHApe U
T. 1.).
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4, [louck m wm3ydenue nuteparypsl. sl BBISIBIEHHS HEOOXOOMMOH IJMTEpPAaTyphl CleAyeT OOpaTUTbCS B
OoubnuoTeky win K mpenonasarento. llogoOpanuyro nuteparypy cienyer 3adukcupoath corniacHo ['OCT mo
OoubmuorpaduuecKoMy OMUMCAHUIO TIPOU3BEACHUI MevaTH.

Hnst pazpaboTku pedpepara gocTaTouHO U3yUdeHHe 4-5 BaXXHEHIINX CTaTel 1Mo N30paHHOM mpodieme.
4.00pabotka Marepuaia. [Ipu oOpabOTKe MONYYCHHOTO Marepuajja aBTOp JOJDKEH: CHCTEMAaTH3UPOBATh €ro 1o
paszenaM; BBIABHHYTh M OOOCHOBAaTh CBOM THIIOTE3bl; ONPENETUTh CBOIO IO3UIHMIO, TOYKY 3pEHHS IO
paccMaTpuBaeMoii mpobieMe; YTOYHUTh 00bEM H COJepKaHue MOHIATHH, KOTOPBIMU IPUXOAUTCS OIIEPUPOBATH MPH
pa3paboTKe TeMbl; CQOPMYIHPOBATH ONpENCICHUsI W OCHOBHBIC BBIBOIBI, XapPaKTEPU3YIOIIUE PE3yJIbTaThl
HCCIIeIOBaHNST; OKOHYATEIILHO YTOUHUTH CTPYKTYpY pedepaTa.

5. Odopmiienue pedepara. Ilpu odopmiieHun pedepata peKOMEHAYETCS MPUICPKUBATHCS CICAYIONUX MPABHI:
Crnenyer mmcaTh b TO, YeM aBTOP XOYeT BBIPA3UTh CYIIHOCTh MPOOJEMBI, ee JIOTHKY; [lucaTh cTporo
MOCIEA0BATENBHO, JIOTHYHO, JIOKa3aTeldbHO (10 cxeMme: Te3uc — obocHoBaHWE — BBIBOM); [lucath sipko, oOpasHo,
KHBO, HE TOJIBKO BCKpBIBAas MCTUHY, HO M OTpakasi CBOIO TO3HUIIMIO, MPOMAraHANPYs MOTy4YEeHHBIE PE3YNIbTAThI;
[Mucatk ocMbICIIEHHO, COOIIOAs MPaBUila TPAMMATHKH, HE 3I0YHOTPeOIsisi HAyKOOOpa3HBIMH BhIPasKEHUSMHU.

Pedepat BbIMonmHsETCS B COOTBETCTBUH C TPeOOBAHHSAMHU CTaHIAPTOB, pa3pabOTaHHBIX JJIsl JaHHOTO BUIA
JOKyMeHTOB. Pabora fomkHa OBITH BBITIOJIHEHA Ha Oenoil Oymare craHfgapTHOro jucra A4. Tekct JOoIKeH ObITh
OTIEYaTaH Ha KOMITBIOTEpPE B TEKCTOBOM penakrope Microsoft Word m oTBevath cleqyromuM TpeOOBaHUSIM:
TapaMeTphl MOJIe CTPaHUIl TOJHKHBI OBITH B TIpeAesax: BepxHee U HkHee — o 20 MM, mpaBoe — 10 mm, eBoe —
30 mm, mpudt — Times New Roman , pazmep mpudra — 14, MeKCTpOUYHBII HHTEPBAI — MONYTOPHEIHA. L[Ber Tekcra
— TonbKO 4€pHOTO 11BeTa. Hymepanus crpanutl B pedepare qoimkHa OBITh CKBO3HOW, HAYMHAS C TPETHEH CTpaHUITHL.
Homep nipocrasisiercs apabckumu 1rdpamMu BBEpXY KaKIOW CTPaHUIIBI CIIPaBa.

[pu nznoxxennn Matepuana HeoOXOAUMO MPHUJIEPKUBATHCS IPUHATOTO TUTAHA.

bubnuorpaduyueckuil CHUCOK COCTABISAETCS Ha OCHOBE HCTOYHHMKOB, KOTOpbIE ObUIM IIPOCMOTPEHBI U

U3y4YeHbl CTYACHTOM IIpH HanucaHuu pedepara. JlaHHBIH CIUCOK OTpPa)kaeT CaMOCTOATENBHYIO TBOPYECKYIO
paboTy CTynIeHTa, YTO MO3BOMSAET CYIUTh O CTEIICHH €ro MOATOTOBKU U YIiyOJIeHHH B BHIOPAHHYIO TEMAaTHKY. Bes
UCTIONb30BAHHAS JINTEpATypa pa3MeIlaeTcs B CICAYIOIIEM IopsiIKe: yaeOHas IuTepaTypa B a(aBUTHOM MOPSIKE,
3aTeM CpEeICTBa MEPHOANIECKOI IeyaTu B andaBUTHOM MOPSIKE; HCTOYHUKHU U3 ceTH IHTepHeT.

Tembl, peKOMeH/IyeMble 1JI51 HAMCAHUS 10KJ1a/10B, pedpepaTos (ITK-1 ,ITK-2)

HckyccTBeHHBIE altMa3bl.

XKernezo-HUKeNIEeBbIE METEOPUTHI.
I'uapoTepmalibHBIA METO/1 BhIpAIlUBAaHUSI MOHOKPHUCTAILIOB.
Curamnsl.

XKunkue KpucTauibl.

VicTopHst OTKPBITHS PEHTT€HOBCKHX JTy4YeH.
TBepaoTenbHbIe Nazepsl (PyOHH).

F-uieHTpHI B KpHcTaIax.

Meroa HoxpasibCKoro.

I'paden.

Teepnotenbubie nazepsl (Nd-YAG).
[HonmumopdubIe MOAN(DUKAITUN THOKCHIA KPEMHHUSL.
[Honmumopdubie MOAN(DUKAIIUN BOSHOTO JIBIA.
OnossiHHAsA yyma.
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15. ®azpl [unTI.

16.  MoHOKpHCTaIIBl METAJIIOB.

17. 30HHas IJIaBKa.

18.  CBepxBBICOKHE JaBJICHUS KaK CPEACTBO MOJIyYSHUsI HOBBIX MOIU(HUKAINIA BEIIECTB.
19.  Ksasukpucramibl.

20. CBepXIpoBOISALINE OKCUIHBIE KEPAMUKH.

OneHOYHbIN JMCT 3alUTHI pedepaToB (JOKIAI0B)

HaumeHoBanue BoisiBi1IeHHBIE KOJIN4€CTBO
noKa3arteJisi HEIOCTATKH U fannoB
3aMevYaHusi
1. KAYUECTBO UCCJIEJOBATEJIbCKOU PABOTHI (PEDEPATA, SKOHOMUYECKOI'O OE30PA)
2.  T'pamMOTHOCTP W3JOXKEHHS W  KadecTBO 1
odopmiieHHsT pabOTHI
3. CaMOCTOSITEeNIFHOCTD  BBITIONHEHUSI  PabOTHI, 2
rIyOMHa TpOpaboOTKH MaTepHania, UCIONb30BaHUE
PEKOMEHIOBAaHHOM M CIIPABOYHOH JIUTEPATYPHI
4. OGOCHOBAHHOCTE M JIOKA3aTENLHOCTH BLIBOIOB 1
OOmas oneHka 3a BoinoianeHue 1P 4
11. KAUECTBO JIOKJIAJIA
1. CooTBeTcTBUE cofiepKaHus JIOKJIaza 1
COJIpP)KaHUI0 paboThI
2. Beijiesienrie OCHOBHOM MBICIIN paboThI 1
3. KauecTBo M3/10’keHUsT MaTepuana 1
OO01as oreHKa 3a JOKIal 3
III. OTBETHI HA JOITOJIHUTEJILHBIE BOITPOCHI 110 COAEPXKAHNIO PABOThI
Bomnpoc 1 1
Bonpoc 2 1
Bonpoc 3 1
OO1ias olleHKa 332 OTBEThI HA BOIPOCHI 3
NTOI'OBAS OLIEHKA 3A 3AIIUTY 10

Tembl 1151 moarorosku npesentanuii (ITK-1, ITK-2)

Tembl 471 TOATOTOBKH MTPE3EHTANINI BEIOWPAIOTCS U3 CITUCKA TeM s pedepaToB U TOKIAT0B (CM. BEIIIIE).

Kputepuu orieHHBaHUs CTYACHTA 332 HOATOTOBKY NPE3CHTALMH

Kpurep 4 3 2 1
uH/0aJIIbI (Tpedyet
JA0padoTKH)
Yerko Coopmynup Chopmynupo He
copmynupoBaHa OBaHa IIeNb W TeMa | BaHa ILenb M Tema | chopMmynupoBaHa
° LIeJTb U PACKphITa TEMA | HCCIIEAO0BAHHS. HCCIeI0BaHMSI. Henmb U Tema
B HCCIIeI0BAHMS. B | Hactuuno wusnoxena | CoxepkaHue HCCIIeI0BaHMUSI.
g = kpatkoil (opme mana | MHpOpMALUS IO TeMe | MOTHOCTHIO He | IIpobrema He
5y % nonmHasi MHGOpPMAIMS | MCCIEAOBAaHUS W JaH | PACKPBITO. peleHa.
é( £ o TeMe | OTBET Ha | Mudopmanusa mo teme
g HCCIIEIOBaHUA M JaH | MPOOJEMHBIN BONPOC. | HCCIEIOBAHUS
g OTBET Ha | Jamer cceuikm  Ha | HetowHa. [Ipobmema 1o
MPOOJIEMHBIA BOIMPOC. | UCIOIb3yeMbIe KOHIIa He peuieHa. He
JlaHBl  CCBIIKM  Ha | PECypcChI. JaHbl ~ CCBUIKM  Ha
HCTIONb3yeMBbIe UCIIOB3YyeMblIe
pecypcHlL. pecypcebl.

17



Cobmropnaer Cobmroznaer He He
CsI eAMHBIA CTWIb | CI eIOMHBI CTWIb | coONIofaeTcs eaWHBIN | coOmomaeTcs
E - oopmiienust. Craiiapl | ohopMIICHHS. CTHIb  OQOPMIICHHUS. | CTHIb
8 E npocTsl B moHnManud. | Cnaipel mpoctel B | Crmaiigsl  mpocTsl B | 0hOPMIICHUSL.
:S( 3 B MIPE3CHTAlMY | TOHUMAHUM. noHnMaHud. D¢ dextsr | Craiasl mpocTel
E MIPUCYTCTBYIOT Hcnons3yrorest u ¢on He | B NOHMMAaHUM.
Q ABTOPCKUE HAXOJKH. HEKOTOpBIe A(PEKTH | HCIOIB3YeTCs. D¢ dextsr 1 don
= " QOoH. nozoOpaner  6e3
yuéra ymobcrBa
BOCIIPHSITHSI.
ABTOp ABTOp ABTOp HE IIpencr
o XOpOIIO BJIaJIEeT | BIIaZeeT MaTepHaloM | IOKa3all ABJICHBI
B MaTepualioM M0 TeMe | IIo TeMe | KOMIIETEHTHOCTH B | MCKa)KCHHBIE
% - HCCIIeI0BAHMS. HCCIIEIOBAaHNs, HO HE | TpeICTaBICHUH JTaHHBIE
g = Hcrmonp3yeT HaydHYIO | CMOT 3aWHTEpECcOBATh | TPE3EHTAIHH.
= s TEPMHHOJIOTHIO. ayIUTOPHIO. Hcrnionp30BaHHbIE
3% Obmamaer HaBblkamu | HemocraTouno (akTBl HE BBI3BIBAIOT
= E;)_ OpaTOPCKOro OUTHPYETCS JIOBEPHSL.
= nuckyccrBa. IlomHo W | nuTeparypa. HenocraTouno
TOYHO  IUTHPYETCS IUTUPYETCS
HCTIOIb30BaHHAS JUTepaTypa.
JUTepaTypa

OHCHI/IBaHI/Ie CTYA€HTa B XOAC€ TCEKYIIErO KOHTPOJIA YCHEBAEMOCTH OCYHICCTBIIACTCA MCXOASA U3

BBIITIOJTHEHUS BCEX BUJI0B CaMOCTOSITCIIbHOM pa6OTBI.

IIkana cooTBEeTCTBUA NATHOAIILHOM CHCTEMBI OICHUBAHHUA C KOJIUYIECCTBOM HaﬁpaHHBIX
0aJ1JIOB IO UTOraM TEKYIIEro KOHTPOJIisd yCIEBA€eMOCTH

Bux pabotsr

¢ obmeit

KonndecTBo 0amioB, COOTHECEHHBIX
OLICHKOW 11O
BBITIOJTHEHHBIX PaboT:
0—4 — «HEeyIOBJIETBOPUTEIHHON;
5-12 — «yIOBICTBOPHUTEILHOY;
13-20 — «xoporioy;
21-25 — «OTIHYHOY.

BCEM

BHJIaM

Pabora Ha ceMHHApPCKUX 0-11
3aHATUSX  (YCTHBIE  OTBETHI,
ydacTue B OIpoce, Jraiore)

[TomroroBka JIOKJIaI0B 0-10
(pedepatoB)

[TomroroBka u 0-4
MpEeCTaBICHUE TPE3CHTAIIUN

Wroro Texymuit KOHTPOIH 0-25

Ilepevenn BonmpocoB 115 noArorosku k 3a4éry (IK-1, IK-2)

1. Hpe/:LMer " 3aJa491 KPUCTAIIIOXUMHUH. OCHOBHBIE aCIICKTHI KpHUCTAJTITIOXUMHHU. HCTOpH‘leCKI/Ie CBCIACHUS. 38.,[[8.‘11/1,

peaiacMbIC KpI/ICTaHJIOXI/IMI/Ieﬁ.

2. MHoroo0Opasue KpucTaJuIn4ecKuX CTPYKTYp. OCHOBHBIE CBOMCTBA KPUCTAJUINIECKOT'O BEILIECTBA.
3. Kpucramummdeckoe BemecTBo 1 ero ctpoeHue. CBOHCTBa KPUCTAIUINYECKUX BEIECTB.
4. CtpoeHHE KpUCTAJUIMYECKOW pemérku. dusnyeckrne CBOMCTBA MHHEPAJIOB, KaK OTPa)XCHHUE WX BHYTPEHHETO

CTPOCHHUSL.

5. Obpa3oBaHue ¥ POCT KPUCTAIIIOB. MeXaHU3MBbI pocTa KpUcTawioB. CTpyKTypHBbIE 1eeKThl B KpUCTaIax.
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6. daxTopel, BIMAIOUIME HAa BHEIIHUA OONMK KpuCTauioB. Mopdonornueckue OCOOCHHOCTH peabHBIX
KpHUCTAJIJIOB.

7. O6pa3oBaHHe M POCT KPUCTAIIIOB. MeXaHU3MBI pocTa KpicTauioB. CTpyKTypHBIE TeeKThl B KpUCTaIax.

8. OcHOBHOI1 3aKOH KpUCTaJorpapuu — 3aK0H Kpuctauiorpapuieckux npeaenos denoposa.

9. Obpa3oBaHue 1 POCT KPUCTAIIIOB. MeXaHU3MBbI pocTa KpHcTauioB. CTPpyKTypHbBIE 1eeKThl B KpHUCTaIax.

10. Cummerpus kpuctamios. [loHsTre o cMMMeTpUH. DJIEMEHTHl CUMMETPHUH.

11. Bugsl cummerpun. Kiaccudukauuss KpucTamioB MO BHAY CHMMETPUHM (IJIOCKOCTh CHUMMETPHHU, LECHTP
CUMMETPHH, OCH CUMMETPUH, UHBEPCUOHHBIE OCH CUMMETPUH).

12. Ocu cummeTpun, THBEPCHOHHBIE OCH CHUMMETPHHU.

13. CnoxxeHue 3JeMEeHTOB CUMMETpUU. Buasl cummerpuu.

14. Teopust IIIOTHEWIIMX IIAPOBBIX YHNAKOBOK. | ekcaroHanpHast W KyOWuecKas IJIOTHEHINE IapOBbIC YIIAKOBKH.
TuIbl MyCTOT B IIAPOBBIX YIIAKOBKaX. MHOIOCIOMHBIEC YIIAKOBKH.

15. 3akoH 1enBIX YMcen W aHATUTHYECKHE METOJbl OMUCAaHUS KPHUCTAJUTMYECKUX MHOTOTPAaHHUKOB. Y CTaHOBKA
KpHUCTAJIJIOB.

16. Crpykrypnas kpuctamiorpadus. OCHOBBI y4eHHS O CTPYKType KpucramioB. [IpocTpaHCTBEHHas pelierka.
Kpucrammueckas pemierka, nouarue. Kpuctanmmueckuii MHOTOrpaHHHK M pelIeTKa KprcTasia.

17. Cummerpus pemetkd. ['onosapuueckue ToueuHble Tpynnbl. Kpucrannorpaduueckue KOOpIUHATHBIE CHCTEMBL.
OneMeHTapHas sUerka.

18. OTKpHITHIE 37IEMEHTH CHMMETPHU KPUCTAIUIMIESCKUX CTPYKTYP H UX 0003HAYEHHUSI.

19. CrpykrypHas kpucramiorpadus. Tumsl pemerok (siueek) bpase. Ctpyktypsl bpase. MctunHast u ciydaiinas
cuMMeTpus pemeTku. [IpruMepsl CTpyKTyp ¢ pereTkaMu pa3Horo THIA.

20. CoueraHusi OTKPBITBIX M 3aKPBITHIX DJIEMEHTOB CHMMETPHUA MEXKIy cO00i W C TepreHIUKYISIPHBIMA
TPaHCIAUSIMHU.

21. Knaccudukanus BuioB cumMmerpun. CHHIOHUM HuU3Iiel kareropun. OnrucaHue KpUCTALIMYECKUX CTPYKTYP Ha
OCHOBE MPOCTPAHCTBEHHBIX TPYII U CTPYKTYPHBIX KJIACCOB (ITPUMEPHI CTPYKTYP HU3IIEH KaTErOPHH).

22. Knaccuguxanus BuoB cuMMmerpu. CHHIOHHHM cpefHel kaTeropun. OnucaHne KpUCTaUINIeCKUX CTPYKTYp Ha
OCHOBE IIPOCTPAHCTBEHHBIX I'PYIII U CTPYKTYPHBIX KJIaccOB (IIPUMEPHI CTPYKTYP CpEeAHEN KaTeropun).

23. Knaccugukanus BunoB cuMMerpun. CHHTOHUM BhICIIEH KaTeropun. OnucaHne KpUCTAIUIMYECKUX CTPYKTYp Ha
OCHOBE IPOCTPAHCTBEHHBIX I'PYIII U CTPYKTYPHBIX KJIAcCOB (IIPUMEPHI CTPYKTYP BBICILIEH KaTErOpHH).

24. KoopauHanuoHHbIe yncia. [IpUHIUI IJI0THEHIIEH YIaKOBKH aTOMOB X HOHOB.

25. Nzomopdusm. Tunsl uzomopduszma. [lonumopdusm.

26. KoopaiuHanMoHHBIN MOIUAAP U KOOPAUHALIMOHHOE YKcii0. MeToa u300paskeHusl CTPYKTYPHBIX THIIOB C
MIOMOIIbI0 MHOIOI'PAaHHHUKOB.

27. Tlonuaapuveckoe H300paKEeHHE KPHCTALTHYECKUX CTPYKTYp (MeTon [Tonunra-benosa).

28 CrpykTypHbIi THI. M30CTpYKTYpHOCTD, aHTUHM30CTPYKTYPHOCTD, H30THITHOCTH, TOMEOTHITHOCTE. CTPYKTYPHBIH
KJacc.

29. PeHTTeHOCTPYKTYPHBIN aHAIIN3 — KaK OCHOBHO SKCIIEPHUMEHTAIBHBIN METO] B KPUCTAJIIOXHUMHH.

30. DkcriepuMeHTaTbHBIE METOABI PEHTT€HOCTPYKTYPHOTO aHAIN3a.

31. Meroasl HcCIeAOBaHMS BHYTPEHHEIO CTPOECHHUS KpUCTAUIOB. [ludpakiMoHHBIE METOIbl HCCIIEAOBAHUS
BEILIECTBA.

32. Meroapl HcclienoBaHMUs BHYTPEHHETO CTPOEHHUS KpucTayuioB. CrekTpockomuueckue Mmeronsl. OmpeneneHue
ATOMHOM CTPYKTYPBI 10 JaHHBIM AU PAKLUN PEHTTEHOBCKUX JTy4eil.

Ilpakmuueckue 3a0anus

1.Tunsr pemerok (siueek) bpase. [lepeunciure ycioBus BeIOOpa mapauienuTUIIEIOB ITOBTOPSIEMOCTH .
2. YKaxuTe U Ha30BUTE TUII IUIOTHEHIIEH YIIAKOBKH MPOCTHIX BEILIECTB HAa PUCYHKE a U 0.

3. O6bpeMHOe n300pakeHne, KAKUX MIPOCTHIX BELIECTB, IPUBENEHO Ha pucyHke? ONUIINTe CTPYKTYpY (THIT STUEHKH,
KOOPIMHALXOHHOE YUCIIO, OCh CHMMETPHN).
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4. O6veMHOE N300paKeHU e, KAKUX MPOCTHIX BEIIECTB, IPUBEAEHO Ha prucyHKe? ONUIINTE CTPYKTYPY (THIT SUCHKH,
KOOPAWHAIIMOHHOE YHUCIIO, OCH CUMMETPHH).
5 I
—

5. O6peMHoe n300pakeHre, KaKuX MPOCTHIX BELIECTB, IPUBENIEHO Ha pucyHke? ONMUIINTE CTPYKTYpY (THIT STUCHKH,
KOOPAWHAIIMOHHOE YHUCIIO, OCb CHMMETPHH).

6. O0BeMHOe N300paXkeHNe, KAKUX MPOCTHIX BENIECTB, MPUBEIEHO Ha prucyHKe? ONUIIUTE CTPYKTYPY (THI SUSHKH,
KOOPJIMHAIIMOHHOE YUCIIO, OCh CHMMETPHN ).

7. Ctpyktypa kpucramia. [logcauralite 9ucio cTpyKTYpHBIX ((HOpMyIspHBIX) enuHAI (Z) B OMHON JIEMEHTapHON
siaefike Ha pUCYHKE JJIs To4ek 1, 4.
Po 7

8. Ctpykrypa kpucramia. llogcunTaiite 9ucio cTpyKTYpHBIX (POopMyIApHBIX) equHuIl (Z) B OOHOMN dIeMeHTapHON
sTYeKe ra PUCYHKE I To4ueK 2, 3.
1
/g ®

y v

9. Ha pucynke mupuBemeHsl cTepeorpaduyueckie MPOEKINH IUIOCKOCTEH CHMMETPUHA KpUCTAUIa. Y KaKHTe
Pacrionoxxenwne minockoctu P Ha puc. a.

10. Ha pucynke mnpuBeneHBI crepeorpaduyuecKkie MPOEKINH ITUIOCKOCTEH CHMMETPUU KpUCTaia. Y KaKHTe
Pacrionoxxenwne miockocty P Ha puc. 0.

NS -
e

6
11. Ha pucyHke npuBeneHbl cTepeorpaduueckue MPOEKLUUH IUIOCKOCTEH CHMMETPHM KpHUCTala. YKaxXuTe

Pacmonosxenue miockoctu P Ha puc. B.
@
B

12. Ha30BUTE OCHOBHEIC SIUCHKU KpHUCTAJJIOB (BpaBe) " YKaXUTC, COOTBECTCTBCHHO 0003HaYECHHUS U MNpUBCANUTE UX
OITKMCaHHC.

20



13. HazoBute Hinbke mpHBEICHHYIO suciiky kpucramia (bpase),

MPUBCOANUTE €€ O CAaHUC.

14. HazoBuTe HUXKE NMPUBEIACHHYIO suciKy kpucrtamia (bpase),

MIPUBCOANTE €€ ONIMCAaHUEC.

15. Ha3zoBuTe HMXE MpHUBENEH

MPHUBEANTE €€ OIMCaHue. ! .
16. YkaxuTe Ha3BaHME TNIPEACTABICHHON Ha pHCYHKE THIIA

) |~

- — |

3auyéT npoBoAUTCS B YCTHOI hopme.

Hylo sueiiky kpucramia (Bpase),

U YKaXXUTC, COOTBCTCTBECHHO €€ 0603Ha‘{CHI/IC,

U YKaXXUTC, COOTBCTCTBEHHO €€ 0603H3‘I€HI/IC,

U YKaXXUTC, COOTBCTCTBEHHO €€ 0603H3‘I€HI/IC,

PEHICTKU U TIMOPAAOK €€ OCH CHUMMETPUU.

[Nokazarenyu 1 KpUTEPHUU OIEHUBAHUS KOMIIETEHITUI Ha pa3IMYHbBIX dTanax ux (GopMUpPOBaHUs, ONMCAHHE

IIKaJI OCHUBaHUA

YpoBeHb chOPMHUPOBAHHOCTH KOMIIETEHIH
«MUuHUMAJIBHBIA «MUHUMAJIBHBbIH «Cpennuii ypoBeb» | «Bbicokuii ypoBeHb»
YPOBEHb He J0CTUTHYT» YPOBEHb» Komnerenmun
Komnerenuuu He Komnerenuun c(hopMHpOBaAHEI.
chopMHpPOBAHEI. Kowmmerentiuu c(hopMHpPOBaHEL.
chopMHpPOBAHEL. 3HaHUA
3Hanus 3HaHuA TBEpIbIC,
OTCYTCTBYIOT, YMEHHS U CdopmupoBa | oOmMpHEIE, apryMEHTHPOBaHHBIE,
HaBBIKH HEe | HBI Oa30BbIe CUCTEMHEIE. BCECTOPOHHHUE.
chOpMHUPOBaHBL. CTPYKTYpbI 3HaHUM. YMeHus YmMenust
YmeHus HOCSIT YCHEIIHO
(hparmMeHTapHBI U PETPOITYKTHBHBIN MIPUMEHSIOTCS K
HOCST xXapakrep, PEIIEHUI0 KaK
PEePONYKTUBHBINA MIPUMEHSOTCS K THTIOBBIX, TaK U
XapaxTep. PEIIEHUIO THUIIOBBIX HECTaHJaPTHBIX
HemoHcTpupy | 3agaHuil. TBOPUYECKUX 3aJaHUM.
€TCsl HUBKUU YPOBEHb Hemonctpupy HemoHcTpupy
CaMOCTOSATEIbHOCTH €TCsI IOCTATOYHBIN €TCsI BBICOKHIA
MIPaKTUIECKOTO YpOBEHb YpOBEHBb
HaBBIKA. CaMOCTOSATEIBHOCTH CaMOCTOSATEIBHOCTH,
YCTOHYHBOTO BBICOKAs
MPAaKTUYECKOTr O aJalTHBHOCTh
HaBBIKA. MPAKTUIECKOTO
HaBbIKa
OnucaHue KpuTepHeB OLIEHHBAHUS
Obyyaromuiics Ob6yuaromuiic OGyuaromiic | Obyuarommiic
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JEMOHCTPUPYET:

- CyLIECTBEHHEBIE
MPOOEIBI B 3HAHUSX
y4eOHOr 0 MaTepuana;

- IOy CKAIOTCSI
MPUHIUITHAATBHBIC OITUOKK
MIPH OTBETE Ha OCHOBHEIC
BOIPOCHI Oniiera,
OTCYTCTBYET 3HaHUE U
MOHUMaHHE OCHOBHBIX
MOHATUH U KaTErOpHi;

- HEMOHMMaHHe
CYIIHOCTH
JOTIOJTHUTENTbHBIX
BOIPOCOB B PaMKax
3aaHMi Ouera;

- OTCYTCTBHE
YMEHUSI BBITIOJIHSATD
MPAKTUYESCKUE 3aJaHHS,
MPEAyCMOTPEHHBIE
MPOrpaMMON JUCIUITIIHHEL,

- OTCYTCTBHE
TOTOBHOCTH (CIIOCOOHOCTH)
K JIMCKYCCHUU ¥ HU3KYIO
CTETNeHb KOHTAKTHOCTH.

sI IEMOHCTPUPYET:

- 3HaHUSA
TEOPETHUECKOT 0
Marepuaia;

- HETIOJTHBIE
OTBETHI HA OCHOBHbBIE
BOIIPOCHI, OIUOKHU B
OTBETE,
HEI0CTaTOYHOe
MOHMMaHUE CYITHOCTH
U3JIaraeMbIX
BOIIPOCOB;
HEYBEpEHHBIE U
HETOYHbIE OTBETHI Ha
JIOTIOJTHUTENbHBIE
BOIIPOCHI;
HEJOCTaTOYHOE
BIIAJZICHUE
JUTEPATypOH,
PpEKOMEH TIOBAaHHOM
IporpamMMon
JTUCIUTUTAHBL;

- ymenue 6e3
TpyOBIX OIMTHOOK
pelaTh NpaKTHYECKUE
3a1aHMs1, KOTOpbIE
ClIelyeT BBIIOIHUTD.

s ICMOHCTPUPYET:

- 3HaHHUEC U
MMOHUMAaHUE OCHOBHBIX
BOIIPOCOB
KOHTPOJIUPYEMOT'0
o0beMa
IIPpOrpaMMHOI0
MaTepHuana;

- TBEpPIbIE
3HAHUA
TEOPETHYECKOTO
MaTepuaa.

-CIIOCOOHOCTH
yCTaHaBJIUBAaTh U
OOBSICHATD CBSI3b
MIPAKTUKH U TEOPHH,
BBISABJISATH
MIPOTUBOPEYHS,
poOJIeMBI U
TEHJAECHLIUU Pa3BUTHS,

- IIpaBUJIBHBIC
Y KOHKpETHBIE, 0e3
rpyObIX OMIMOOK,
OTBCTHI HA
IIOCTAaBJICHHBIC
BOIIPOCHI;

- yMeHHe
pemaTs IpakKTHYecKue
3a/1aHusl, KOTOpBIE
CIIEyET BBIMOIHUTE;

- BIIAJICHUE
OCHOBHOM
JIUTEPaTypoOH,
PEKOMEH JOBaHHOM
MporpaMmon
JUCTIATLIAHBL;

- HaJIM4amue
CcOOCTBEHHOM
000CHOBaHHOM
TTO3UIIVNH T10
00CyXTaeMbIM
BOIIPOCAM.

Bo3MoxHBI
HE3HAYHTEIbHEIC
OTOBOPKH H
HETOYHOCTH B
PacKpBITHH
OTJENBHBIX
TTOJIOKEHHUH BOIIPOCOB
omiera, MpUCYTCTBYET
HEYBEPEHHOCTH B
OTBeTax Ha

sl IGMOHCTPUPYET:

- TIIy0oKue,
BCECTOPOHHUE U
apryMEHTUPOBaHHBIC
3HAHUS IPOrPAMMHOTO
MaTepuania;

- IIOJIHOE
IIOHUMAHUEC C}/HIHOCTI/I
1 B3aUMOCBSI3HU
paccMaTpUBaEMBIX
MPOLIECCOB U SBJICHU,
TOYHOE 3HAHUE
OCHOBHBIX MOHSTHH B
pamKax o0CyKIaeMbIX
3aJIaHUM;

- CIIOCOOHOCTB
YCTaHaBHI/IBaTL nu
OOBSICHSITH CBA3b
MPAKTUKA U TEOPUH,

- JIOTHYECKH
IOCJIEI0BATEILHBIE,
cojiep KaTeNbHEIC,
KOHerT HBIC U
HCYEPIIBIBAIOIINE
OTBECTHI HA BCC
3aJlaHMs OujIeTa, a
TaKKe
JIOIIOJIHUTENIbHBIE
BOITIPOCHI
JK3aMEHATOpa;

- yMEHHUE
pemaTh MpaKTHIeCKUE
3a1aHus;

- cBOOOAHOE
HCII0JIb30BaHUE B
OTBETaX Ha BOIIPOCHI
MaTepHaoB
PEKOMEH JOBAaHHOU
OCHOBHOH N
JIOTIOTHUTEIHLHOMN
JTUTEPaTYPHIL.

«He3aYET»

«3auTeHo»

22



TunoBble 3a1aHus 11 NPAKTHYECKUX (CEMHUHAPCKUX) 3aHATHH

Tema 1,2. Ilonsitne o0 cumMMeTpuH. 3aKpbITbie JJ1€MEHTbI CHMMETPUM M CHMMeETpUYeCKHe
npeodpa3oBaHuU.

ITJIAH:

[lonsiTie © cUMMETpUH. OIEMEHTHl CHMMETPUM W CHMMETPUYECKHE TNpeoOpa3oBaHUsl. IJIEMEHTHI
Marematuyeckod Teopun rpymm. lluxnnmyeckue rpynmbl. [Ipocteiiime rpymnmbl caMocoBMeENIeHHH 3akpbIThbie
olepalyl CUMMETPHH U UX OMHCaHHE C MOMOLIBIO MaTpHIl MPeodpa3oBaHusi KOOPAUHAT DIIEMEHTHl CUMMETPUHN
KaK [UKIMYeCKWe Tpymnmbl. B3amMonelicTBHE omepanuii W SJIEMEHTOB CHMMETpUHW. Tabiwma yMHOXKEHHS —
B3aMMOCBSI3b MEX/y ONEPALMsIMU CUMMETPUH B IPYILIIE.

Tema 3,4. ToueuHble rpyninbl CAMMETPUH W MX MEKIyHAPOIHAasl CHMBOJIMKA, U cuMBoanka lllendanca

[JIAH:

ToyeuHble TPYNIBI CUMMETPUU W HX MEXAYHAapOoAHas cMMBoOJiHKa, U cuMBonuka Lllendnmca. Cucremsl
SKBHMBAJIEHTHBIX MMO3UINI. Equananbie 1 ossipHble HampasieHus. [lpeacrasnenne rpymnmbl. CemelcTBa TOUETIHBIX
TpyI HU3IIEH, cpeiHel U BBICIIeH Kateropuid. [loHsTHE O TpocToit hopme.

Tema 5,6. Kpucrasnorpaguveckue TouedHble IPyNIblL.

ITJTAH:
CHHIOHUH M KaTeropuu. 32 kpuctaiorpad@uyeckrie ToueuHblie rpyminsl. KoopamHaTHBIC CHCTEMbl KPUCTAJLIOR.

Tema 7,8. OTKpbITHIE ONIEpAIINHA CHMMETPHH, 3JIEMEHTHI CHMMETPUH

TUIAH:

OTKpBITHIE ONEepallii CHMMETPUH, 3JIEMEHTHl CHMMETPHH U WX B3anmMoaencTBue. Tpancmsuuu J[BymepHbIe U
TpexMepHble Tpymnbl TpaHchauuil. Pemerku bpage. IlpocTpancTBeHHble Tpymnbl. KpaTHOCTH M CUMMETPUS
SKBHUBAJICHTHBIX MO3UIMA. THAEKCH y3II0B, PSIIOB, CETOK.

Pemerka u ctpykrypa. Uncino ¢popMynbHBIX eIUHHI B siueiike. PeHTreHorpaduyeckas mIOTHOCTb.

Tema 9,10. MeToasb! uccie10BaHus KPHCTAINYECKOH CTPYKTYpPhI BemiecTBa. OCHOBBI
PEHTIeHOCTPYKTYPHOT0 aHAJIN3A.

ITJIAH:
Judpaxnus peHTreHoBCKUX Jryuei. Y cnosus Jlays. YpasHenue Bynwsda-bparra. Meroapsr peHTreHorpadum: MeTon
Jlays, meron BpameHus, MeTo] mopoika. Peatrenoda3oBerii aHAH3.

Tema 11,12. Tunsl XuMHUYEeCKHX cBs3ell B KpucTa/Liax. Teopus nioTHeRIINX yIAKOBOK

ITJIAH:
O¢¢exTuBHBIE pagUyCchl aTOMOB W HMOHOB (MOHHBIE, KOBaJIGHTHBIE, MeTayiMueckue, BaH-nep-Baanbcosr).
VY CIIOBHOCT KPUCTAJUIOXMMHYECKUX PAIUyCOB.
Xumuueckas CBA3b B KpUCTaJJIax: KOBAJEHTHAs, HOHHas, MeTaindeckas. Ban-nep-BaanbcoBo B3aumoaeiicTue.
MexaTOMHOE paccTOSIHUE U KPaTHOCTH CBsi3U. CHCcTeMaTHKa KPUCTAIUIMYECKUX CTPYKTYp IO THILY CBSI3U. ['oMo- 1
reTepoIeCMUYECKHE CTPYKTYPHL. .

OHeprus KPUCTAITMYECKOH PeIeTKH. DHEPrUsl HOHHBIX, KOBAJIEHTHBIX, METAJUINYECKUX KPUCTATUTHIECKUX
CTPYKTYp. DHEpPIrus PELIETKU C MEKMOJIEKYIISIPHBIMHU CBSI3SIMH.

[InotHocTe ymakoBku. Teopus mmiIoTHeHmMX ymakoBok. KyOuueckas W rekcaroHaibHble KIAAKH. Tum
MyCTOT B IJIOTHEHIINX yITaKOBKaX

Tema 13,14. CTpyKTypHBIe THIIBI H H30CTPYKTYPHOCTh. Mopdotponusi. U3omopdusm
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IIJIAH:

[IpencraBnenue CTPYKTyp B BHJIE: PACIIONOKEHUS aTOMOB B BEPIIMHAX INAPOBBIX KIIAJO0K, C IOMOIIBIO
KOOPJAMHAIIMOHHBIX MHOTOIPaHHUKOB. CTPYKTYpHBIC THIBl M H30CTPYKTYPHOCTh. (OCHOBHEBIE, IICMOYHbIC,
CIIONCThIE, KapKacHbIC, KOOPJIUHAIIMOHHBIC CTPYKTYpbl. Mopdorpornus Mopdorponubie psgsl. W30- u
rerepoBajeHTHBI m3oMophusM. M3omumopdusm. CTpykTyphl BbIYMTAaHUS M BHenpeHus. Knaccudukarus
MOTMMOP(HBIX MPEBPAILCHUH.

Tema 15,16. KpuctasmnoxumMus NpocThIX BelecTB M OMHAPHBIX COeIUHEHHUIA.

IJIAH:

OcHoBHble cTpykTypHble THIB MeTamuioB (Cu, o-Fe, Mg). CBs3b CTPYKTYpbl ¢ (M3HYECKUMH CBOHCTBAaMHU.
CTpyKTyphI IIPOCTHIX BEIIECTB-HeMETA/UIOB. COSMMHEHHsI CO CTPYKTYpOH anmasa, rpadura. KoopauHaius aToMOB.
Wzmenenue xapakrepa cTpyKTypsI 1o rpynmnam [lepuoaiueckoit TaOIuIb.

CTpyKTypHBIE COeTMHEHHs] MeTaluioB ¢ HemeTrasuiamu (AX), omuchiBaeMble B TEPMHMHAX IMIAPOBBIX YMAKOBOK U
KJa70K. DaKTOpbl, ONPEAETSIONINE BEIOOP CTPYKTYpHOTO TUIA. PONIb THIIAa XMMHUECKON CBA3H

Tema 17. KpuctannoxuMus TPOiiHBIX COeANHEHUI, CHIINKATOB, OPTAaHMYECKHX COeMHEeHMIA.

ITJIAH:

CTpyKTypHBI THUI TIepOBCKUTA. (CErHeTOdJIEKTPHUECKHE CBOWCTBA BEIIECTB C HMCKAKEHHOW CTPYKTYpOU.
CrpykrypHbiii T mmuHend. HopmanbHas u oOparneHHas mmuHenb. Ctpykrypa tuma KoNiFs. OcHoBHbIE
MIPEJCTABIIEHUS O KPUCTAJUIOXUMHUM CUIUKATOB. [IpencTaBiene 0 KpUCTAITIOXHMHIH OPTaHIYECKUX COSAMHEHNH.
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@oHa THNOBLIX TECTOBBIX 3aJJaHUM

1 pybesicnoe mecmupoeanue

Kpucrannoxumus — Hayka ...

00 aTOMHOM CTPOEHHH KPUCTAJIIOB U €0 BIUSHUH HA (PU3UKO-XMMHUYECKHE CBOMCTBA KPUCTAITMUECKIX
BEIIECTB

00 PJIEKTPOHHOM CTPOCHHH BEIIECTB M €r0 BIUSAHUH Ha (PU3UKO-XMMHUYECKHE CBOCTBA

M3Y4arollias 3aKOHbI 00pa30BaHUs KPUCTAINIMYECKUX BELIECTB U UX AaTOMHYIO CTPYKTYPY

U3y4arollas 3aKOHbI IeJe00pa3oBaHUi BEILECTB

Kpucramiorpaduto 1ensaT Ha clIeayromnue pa3iessl
CTEPEOPETYISIPHYIO KPUCTAIIOTPApHIO
r€OMETPUIECKYI0 KPUCTAIIIOTPapHIO

XUMHMUYECKYIO KpHcTauiorpaduio

¢buznuecKyro Kpucramuorpaduro

[lepeuncnure OCHOBHBIE 33/1a4l KPUCTATUIOXUMUU

OTIpe/ieNIeHUE CTEPEOPETYIIPHOCTH MOJIEKYIT BEILIECTB

oTpeJiesieHue, ONMCaHNe U CUCTeMaTHU3allHsl KPUCTAITHYECKUX CTPYKTYP
MHTEpIpeTaIHs KPUCTAJUINYECKUX CTPYKTYP

Mpe/ICKa3aHusl, KOpPEsLuUs CTPYKTYpa-CBOMCTBO

O060011eHHass KPUCTATIOXUMHUS - 9TO HAYKA, ...

W3YYaloNIasi CTPYKTYPhI TOJIBKO KPUCTAJUTMYECKHUX BEIIECTB

M3YyYalomiasi CTPYKTYPHI HE TOJBKO KPUCTAJIOB, HO U APYTUX KOHJACHCUPOBAHHBIX (ha3
M3YYaloIIasi CTPYKTYPHI TOJIBKO KHUIKUX KPHCTAIIOB

M3YYalomiasi CTPYKTYPHI TOJIBKO )KHUKOCTEH M PAaCTBOPOB

Moenp uieanbHOM KPUCTAININYECKON CTPYKTYPhI

03HAYaeT, YTO BEIIECTBO COCTOUT U3 PA3JIMYHBIX 3JIEMEHTAPHBIX SUEEK

MOIPa3yMEeBAaeT MEePUOIUYHOCTh CTPYKTYPBI B TPEX U3MEPEHUSX, UTO COOTBETCTBYET MOHATHIO PEIIETKH
BCET/Ia COICPKUT U UMEET IPUMECHBIE aTOMBI U Ae(hEeKThI

03HAYaeT, YTO BEIIECTBO COCTOUT U3 COBEPUICHHO OJIMHAKOBBIX 3JIEMEHTAPHBIX slU€eK, OJIMHAKOBO
OpPUEHTUPOBAHHBIX.

Peanpnas CTPYKTYpa KpucTajljia

03HAa4acT, YTO BCIICCTBO COCTOUT U3 COBCPIICHHO OJUHAKOBLIX 3JICMCHTAPHBIX AYCCK, OJJMHAKOBO
OPUCHTHUPOBAHHBIX

HUMECT NOBEPXHOCTh, B IOBEPXHOCTHOM CJIOC CTPYKTYpa OTJINYACTCA OT FHY6I/IHHLIX yacTen

BCCrJa COACPIKUT U UMCCT IIPUMCCHBIC aTOMBI U ,[[e(l)eKTH

moApasyMeBacCT IIEPUOANIHOCTD CTPYKTYPBI B TPEX USMEPCHUAX, YTO COOTBETCTBYCT NOHATHIO PCILICTKU

Kakomy arperaTHOMy COCTOSIHUIO COOTBETCTBYIOT KPHUCTAJLITBI:
ra3zoo0pazHOMy

KHUJIKOMY

TBEPJIOMY

TUTa3MEHHOMY

YroObl 13 OECOPSIIOYHOTO COCTOSIHHSI BEIIECTBO MEPEILIO0 B YIIOPSA0OYCHHOE, HEOOXOJMMO HEKOTOPOE
BpeMsl, Ha3bIBAEMOC
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BPEMEHEM KPUCTAJIIU3ALUA
BpPEMEHEM MEePEKPUCTAILTH3ALUH
BPEMEHEM pPEJaKCaliy
BpPEMEHEM resneoopa3oBaHus

Ecau OXJIAXKJACHUC U 3aCTBIBAHUC ITPOUCXOUT 6I)ICTpee, 4YCM BpEM, HCO6XOI{I/IMO€ AJId KpucTajajin3aluu,

TO 00Opazyercs

YKHJIKOE BEIICCTBO
amop(dHOE BEIIecTBO
TBEPJI0€ BEIIECTBO
ra3o00pa3Hoe BELIECTBO

Ha pucynke npencrasieHo

’

a
Kpucrann

U30TPOITHOE TEJIO
BCKTOPBI CBOMCTB B TeJIE PaBHBI BO BCEX HAIIPABJIICHUAX

aHU30TPOITHOE TEJIO

BEJIMYHMHA BEKTOpA CBOWCTB B KPUCTAJUIC M3MEHSETCS B 3aBUCHMOCTH OT HAIPaBIICHUS

Ha pucynke npeacrasieHo

HU30TPOIMHOEC TBEPAOE TEIIO

BCKTOPLI CBOMCTBA B TeJIe PaBHBI BO BCEX HAIIPABJICHUAX

AHU30TPOITHOC TCJIO

BCIIMYMHA BCKTOpa CBOICTB B KpUCTAJIJIC UBMCHACTCS B 3aBHCUMOCTHU OT HAIIPABJICHUA

B cTpykType kpucTaiia rajauta (moBapeHHOM coun)

b k‘ Ac
L | 570
e
X 1150
I‘ - -—7
a | -7
<- I
"I
Iy
|
: l L 2150
N

BCC HEMTapaJlJICJIbHBIC, HCPABHOOTCTAIOIUC HAITPABJICHUS - ABJISIFOTCA aHU30TPOITHBIMU
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IIPOYHOCTH Ha Pa3phiB (I/MM?) B Pa3IMUHBIX HATIPABICHUAX PA3IMUHA
BCE HEMAapaJUIe/IbHbIE, HEPABHOOTCTAIOIIHME HANPABIICHUS - SIBJISIFOTCS U30TPOIHBIMHU
IIPOYHOCTh Ha Pa3phIB (I/MM?) B Pa3IMUYHBIX HATIPABIECHHUAX OJMHAKOBA

AHU30TpOIHUS XOPOIIO IPOSABISAETCS

BO BHEIIHEW (hOpME MHOTUX KPUCTAIIOB

B YUIMHEHHOCTH MJIM IUIACTUYHOCTH KPUCTAJIOB

B refie00pa30BaHUM HEKOTOPBIX KPUCTAIUIOB

CIOCOOHOCTH HEKOTOPBIX KPUCTAIIIOB JIETKO PACKAJIBIBATHCS BIOJb OTPEACICHHBIX TNIOCKOCTEH

HepaBHOCBONCTBEHHOCTH - 3TO
MU30TPOITHOCTH

AHU30TPONUSA

JTUCIIEPCHOCTD

aMOpHOCTh

[Ton amm3oTponMEN NOHUMAIOT

CBOMCTBa KpHUCTaJla HE U3MEHSIOTCS B 3aBUCUMOCTH OT HaIpaBJICHUS
M3MEHEHHE CBOICTB KpHUCTasla B 3aBUCUMOCTH OT HaIlpaBJICHUS
HE3aBHCHMO OT HalpaBJIEHUS pa3pyLIAIOTCs IPU OJAUHAKOBON Harpyske
KPUCTAJUTMYECKUI MTOJIMKPUCTAILIT

[Ipocteie popmbl MOTYT OBITH
o0muMun

CUMMETPUYHBIMHU
napauieIbHbIMU

YaCTHBIMU

[IpocToii popmoit Ha3bIBaeTCs

MHOTOT'PaHHUK, ITOJIy4CHHBIH U3 OJTHOM T'PaHH C TIOMOIIBIO 3JIEMEHTOB CUMMETPHH
MOHOTPaHHUK, TIOJYYCHHBIN U3 JBYX I'PaHEl C TIOMOIIbIO 3JIEMEHTOB CHUMMETPHH
MHOTOT'PaHHUK, ITOJTyYCHHBIH U3 IECTH IPAHEH C TOMOIIBIO AIEMEHTOB CHMMETPUHU
MHOTOT'PaHHUK, ITOJIy4CHHBIH U3 TPEX IPaHeil ¢ TOMOIIBIO YIEMEHTOB CUMMETPHUHU

[Ipocthie popmMbl HU3MINX CUHTOHUI YI0OHO paccMaTpUBaTh
B MOPSIJIKE YBEIMYCHHSI YUCIIA UX TPaHei

B MOPSIJIKE YMEHBIIIEHUS YHCTIa UX TpaHeit

B MOPSIJIKE YBEITMYCHUS YUCIIA UX OCei

B MOPSIJIKE YBEIMYCHUSI YUCIIA UX TIOCKOCTEN

Ecnu vicxonHast rpaHb, MPHU MOJYYCHUH MIPOCTON (OPMBI, PACIIONOKEHA MTAPAIICIBHO HIIH
NEePIEeHUKYIISPHO MO0 OTHOUICHHIO K AJIEMEHTaM CUMMETPHH, TO MOJTy4aeTcs

oOmas npocras popma

yacTHas npocras opma

WHIUBHUyaNbHas IpocTast popma

CHMMeTpHYHas npocTas popma

Ecnu ucxoaHas rpanb, MU MOTY4EHUU TPOCTON (POPMBI, pacCoNokKeHa KOCO M0 OTHOIIEHUIO K
AJIEMEHTaM CUMMETPUH, TO 3Ta MpocTast (hopMa OTHOCUTCS K

oomiei

YacTHOM

VHIUBUIyaIbHOU
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CUMMETPUYHOU

VYkaxxure npoctyro GopMy HU3IIEH CHHIOHUU - pOMOHYECKas IpU3Ma

£

!

]

LY
——=q-+--
|
1
|

T

VYkaxute npoctyto GopMy HU3IIECH CUHTOHUU - pOMOUYECKHI TeTpasIp
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VYkaxurte mpocTyro GopMy HU3IIEH CHHTOHUH - pOMOWYECKas TUITHPaMH/Ia
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VYxkaxute mpoctyto GopMy HU3IIEH CHHTOHUU - poMOnYecKas mupaMua
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VYkaxute npoctyto GopMy HU3IIECH CHHTOHUU - TUD]IP
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VYkaxxute mpocTyro GopMy HU3IIEH CHHTOHUH - ITHHAKOU]]

SRl

VYkaxure npoctyro GopMy HU3LIEH CHHTOHUU - MOHOS3P
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<L

[TpocTeie hopmMbI HU3MIMX CHHTOHUI MHOTOTPAHHUKOB OBIBAIOT
OTKPBIThIE

3aKpBIThIE

H30JIMPOBaHHBIE

[ISATUYTOJIbHBIE

K 3akpbIThIM popMaM KpHCTaNIOB HU3IIEH KATETOPHUH OTHOCSTCS

S0
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JABEC

YCcTaHOBHUTE COOTBETCTBUE MEKIY N300paKECHUSMH MPOCTHIX (DOPM HUBLIUX CUHTOHUM U UX Ha3BAHUSIMU:
MOHO3p

MUHAKOU]T

hitzichi )

pombuyeckas mupaMuaa
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O

VYcTaHOBHUTE COOTBETCTBUE MEXKIY N300paKEHUSAMH MPOCTHIX (POPM HUBLINX CUHTOHUN U UX HA3BAHUSMU:

pomoOuyeckas mpusma
POMOHYECKUI TETPAdIP
poMOHnYecKas JunupamMuaa

!

]

LY
——=q-+--
|
1
|

T

[IpuBenuTe TepMUH, KOTOPHIM 0003HAYAIOT OTAEIBHBIN, XOPOIIO CPOPMUPOBAHHBIN KPUCTAILT
MOJIMKPHUCTAILIT

MOHOKPHCTAILI

JTMKPUCTAILT
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KPUCTAJUIMYECKUH arperar

YcTaHoBIIEHHE KAKOTO 3aKOHA MOJIOKUIIO HaYaJIo Kpuctaiorpaduu?
3akoH Bynbda - bparra

3aKOH aTOMHOTO CTPOEHHS BELIeCTBA

3aKOH TOCTOSHCTBA YIJIOB KPHCTAIJIOB

[Tepuonnueckuii 3aKOH

Yro Takoe KpUCTaINIMYECKU arperat?
MOHOKPHCTAILIT

MOJIMKPHUCTAILIT

amopdHOoe oOpa3zoBaHue

CKOTUICHHE MHOTHX KPUCTAJUIOB

[ToueMy B KpHCTaJUIMYECKOM arperaTe OTAEIbHbIE KPUCTAIIIIbI OOBIYHO UMEIOT HEMPaBUIbHYIO (GopMy?
B MPOLECCE POCTA KPUCTAIIIOB OHU 3aTPYIHSAIOT POCT APYT Ipyra

HenpaBWiIbHas (hOpMa KPUCTAIIJIOB SIBJISIETCSA UX €CTECTBEHHON (hopMOit

BJIMSIHME OKA3BIBAIOT MECTHBIE NIEPETA/IbI TEMITEPATYPBI

BC€ BBIIIEIIEPEUYHCIICHHBIE BAPUAHTHI

OCHOBHBIE CBOKCTBA KPUCTAJJIOB
AHU30TPOTIHS

OJTHOPOJTHOCTh

CUMMETpUS

HEOJHOPOJHOCTh

Baxneimmii 3akoH TeOMEeTpUYECKON KprcTauiorpaduu
3aKOH MMOCTOSIHCTBA AIBYXI'PAHHBIX YIJIOB B KPUCTaJLIax
cBs3aH ¢ pabotamu (paniry3ckoro yuenoro Pome me JI'Mns
cBs3aH ¢ pabotamu I'.b.bokus

cBs3aH ¢ pabotamu JlIomoHocoBa M.B.

JIns1 M3roTOBIICHUSI ONTUYECKUX MPU3M U JIMH3, Tponyckaromux Y ®- u UK- nyun, ucnons3yrorcs
MOHOKPHUCTAJLIBI

pyOrHOB

CaF:

NaCl

UpHUTa

I'ne npumensiercsa pyoun?

B YaCOBBIX MPUOOpPax

B Jlazepax

KaK KaTajau3aTop B MPOMBIIUIEHHBIX IPOLIECCAX CUHTE3a

JUTS U3TOTOBIIEHUS ONTUYECKUX MIPU3M U TUH3, ponyckatomux Y®- u UK- myun

KakoB nopsgok MeXaToOMHBIX PaCCTOSIHUM B KpUcTasuie?
100 aM

0,1 am

10 M

1 M

B kakoM psay BHYTpEHHsS SHEPrUs YaCTHIL BellecTBa yObIBaeT?
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JKUAKOCTD - I'a3 - I1JiIa3Ma - KpUCTaJlJI
I1a3Ma - ra3 - JKUAKOCTb - KpUCTaJLJI
ra3 - KpuCTtaJll - J)KUJAKOCTbD - I1JiIa3Ma
KpHUCTAJI - )KUJAKOCTD - I'a3 - I1Jia3Ma

VYkaxkute 0003HaYCHHE TNIOCKOCTH CHMMETPHH
P (m)

C(1)

L>(2)

JIs

Ykaxure rpaduyeckoe 0003HaAUCHUE TIIIOCKOCTH CUMMETPHH

A—A
H

| 7=

VYkaxnure 0003HAYCHHE IIECTEPHON MHBEPCHOHHON OCH CHMMETPHUU
Lg
Lz
La
JIs

VkaxkuTe 0003HaYEHHE YETBEPHOI HHBEPCHOHHON OCH CUMMETPHH
L
Ly
La
Js

VKaxxute 0003HaUEHHE TpOﬁHOﬁ HOBOpOTHOﬁ OCH CUMMCTpPHUH, Jexaniei mapajiCJibHO IIJIIOCKOCTH
JepTeiKa

A—A
)
o
©

[Tpoexiuu 32 BUFOB CUMMETPHH: YKAXKHUTE TPUKIMHHBIC CHHTOHUH
IM3ApUYIecKuii oceBoit Lo(2)
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MoHodaprueckuit L1(1)

- TN N
N\

npusmatudeckuii LoPC (2/m)

[Ipoeknuu 32 BUIOB CHMMETPUHN: YKAKUTE MOHOKIIMHHBIE CHHTOHUH
monodapuyeckuii Li1(1)

T~

S,

npusmarudeckuii LoPC (2/m)

IMBApUYecKuii oceBoit Lo(2)
‘\\\y
—9

nuHakouaanbHeIi C (1)

C

C

[Mpoeknuu 32 BUIOB CAMMETPHUH: YKAKUTE MOHOKINHHBIC CHHTOHHH
pombo-TeTpasapuueckuii 3L, (222)

IM3ApUYIecKuii oceBoit Lo(2)
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audIpudecKkuii 0e3ocHbIi P (2 i m)

poMoOo-riupamuIanbHbIid Lo2P (Mm2 wim mm)

D

[Tpoexuuu 32 BUAOB CHMMETPHH: YKKUTE POMOMUYECKHE CHHTOHUN
monodapuyeckuii Li1(1)

ST

pomMbo-tipamuaanbHbiid L2P (Mm2 mam mm)

D

pombo-TeTpasapuyeckuii 3L, (222)

D

nuHakouaanbHeI C (1)
/"_““\

C

T
/s
{“
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Vkaxure IMpaBHUJIbHBIC OTBCTHI
MOHOKJIMHHAs CHHTOHUS - 5 BHUI0B
TPUKIIMHHAA CUHI'OHUA - 2 BHa
MOHOKJIMHHAsI CHHTOHHSA - 3 BHa
TPUKIMHHAA CUHI'OHHUA - 7 BUI0OB

N3006paszute crepeorpaduecKyro MPOCSKIIUI0 TOUSHHON TPYIITBI MMM
10 TEOPEME — €CIIM OCh 2 ¥ NEPIECHUKYIISIPHAS € IIIOCKOCTD, CII-HO, UIMEETCS M LIEHTP CUMMETPHHU

AR
L/

10 TEOPEME — €CIIM UIMEETCS IIIOCKOCTh U LIEHTP CUMMETPUH, TO MEPIEHIUKYISIPHO KaKI0U MIOCKOCTH
MIPOXOJIUT OCh 2

YKaXuTte BCe DJIEMEHTHI CUMMCTPHU B KPUCTAJTNIMIYCCKOM MHOTI'OTPAaHHHUKE, €CJIM B HEM UMCIOTCA
QJICMCHTHI, YKA3aHHBIC HAa YCPTCIKE

30°

T.K. ¢=30°, m= 12

€CIIU/IBEIIIIOCKOCTH NepecekatoTes noj yriom ¢ = 180°/m (¢ = 30°), To uepe3 IMHUIO UX TIepeCceUeHUs
MPOXOJIUT MOBOPOTHAs ock T = 180/30° = 6, T.e. OCh IIECTOTO MOPsAKA

MMEETCS LIEHTP CUMMETPUH, 6-Th INIOCKOCTENH M
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O0603HaYNTh 3JIEMEHTHI CAMMETPUH arleHaTeHA

H\
c—C

0JIHAa O0Ch2-TO TIOPSAJIKA, JieXkKaIIas B TUNIOCKOCTU YepTeka
2-€ TUTOCKOCTH CHMMETPHH, TTPOXOIAIINE Yepe3 OCh 2-TO MOPSIKa

B MOJICKYJIC aueHaq)TeHa HET HU OAHOTO 3JIEMCHTAa CUMMETPHUHA

Omnpenenure Bce MOBOPOTHBIE OCH B KyOe, (hopmyrna cummerpun kotoporo 3C44C36C,

-0
—{»
\.b

#
g

TpHU OCH 4-TO MOpsAKa
YETBIPE OCH 3-TO MOpsaAKa
IIECTh OCEH 2-TO MopsaKa
CeMb Ocell 2-T0 MmopsaKa

CKonbKO OBOPOTHBIX Ocel 2-ro nopsaka B kyoe, hopmyna cummerpun kotoporo 3C44C36C2

i
- | ho—-—l
o -t

7
d

IeCThb

CEMb

TpU

YeThIpe
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CKOIbKO TIOBOPOTHBIX Ocell 3-ro mopsiaka B kyoe, hopmyna cummerpun kotoporo 3C44C36C>

S e
- | ..o—-—!
o -3

-,
4

TpH

IISCThb

YeThIpe

CEMb

CKOJIbKO TIOBOPOTHBIX Ocell 4-To mopsika B kyoe, hopmyia cummerpun kotoporo 3C44C36C>

T

g1 | M

R Te
4

YeThIpe
LIECTh
TpHU
CEMb

Oxpacka KprcTaia KOpAuepuTa

| c

Huaurosast

l}

Kenras | | .4
0 o __‘;E,:‘_ -
Cuuss 7 ! 9]
— i

HEO/IMHAKOBA B Pa3IMYHBIX HAPABICHHIX

OJIMHAKOBA B PA3IMYHBIX HAMPABICHUIX

HEO/IMHAKOBA U WILTIOCTPUPYET €ro aHU30TPOIMHOCTH (HEPAaBHOCBOKWCTBEHHOCTD)
OJIMHAKOBAa U WILTIOCTPUPYET €ro U30TPOMHOCTH (PAaBHOCBONWCTBEHHOCTB)

MuHuMaabHBIM yroJi noBopoTa, rmpu KOTOpoM IMPOUCXOAUT COBMCIUICHNEC q)HprBI, Ha3bIBACTCsA
YIJIOM IMMOBOPOTA IMIIOCKOCTU

IIOBOPOTHBIM YI'JIOM I'PaHU

QJICMCHTApPHBIM YTJIOM ITOBOPOTA OCH

HEHTPOM CUMMCTPUHN

®urypa, nzo0pakeHHas Ha pUCyHKe, o0agaer




OCbI0 CUMMETPHUH 4-TO MopsiiKa
OCbI0 CUMMETPHUH 2-TO MOpsiAKa
OCbI0 CUMMETPHUH 3-TO MOpsiaKa
OCBIO CUMMETPHUH 5-TO MOPSAIKA

durypa, n3o0paxxeHHast Ha pUCyHKe, 00JaaeT

-

OCbI0 CUMMETPHUH 3-TO MopsiiKa
OCBIO CHMMETPHUH 5-TO MOPSAIKA
OCbI0 CUMMETPHUH 6-TO Mopsiika
OCbI0 CUMMETPHUH 4-TO MopsiiKa

durypa, n300paxxeHHas Ha pUCYHKe, 00agaeT

>

OCBIO CHMMETPHUH 2-TO MOPSAIKA
OCBIO CHMMETPHUH 5-TO MOPSAIKA
OCBIO CHMMETPHUH 3-TO MOPSAIKA
OCBIO CUMMETPHUH 6-TO TIOpsIAKa

durypa, n300pakeHHass Ha PUCYHKe, 00aIaeT

)

OCbO CUMMCTPHH 4-ro opsaaKa
OCbO CUMMCTPHH 3-ro nopsaaKa
OCbO CUMMCTPHH 2-ro opsaaKa
OCbO CUMMCTPHH 5-to opsaaKa

O603HaueHue 4eTBEPTUYHON HHBEPCUOHHOM OCH CUMMETPUH

r
—
]
&

111

O0603HaueHue MIeCTEPHOI MOBOPOTHON OCH CUMMETPUH

!

I_
'r' @
L)
]
ol

OTpa)KeHI/IC B IBYX IINIOCKOCTAX In H, MEPCCCKAOMXCA TI0J YI'JIOM Q.,
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SKBUBAJIEHTHO IMOBOPOTY BOKPYT JIMHHUH UX IEpEeCeUeHus Ha yroi 4o
SKBUBAJIEHTHO MOBOPOTY BOKPYT JIMHUH UX MEPECEUCHUS Ha yroil 20.
IKBUBAJICHTHO TIOBOPOTY BOKPYT JIMHUH UX TIEPECeUCHHs Ha yroi of2
AKBUBAJICHTHO TIOBOPOTY BOKPYT JIMHUH UX TIEpeceUeHHsI Ha yroi 3o/2

dopmyrna CHMMETPUH A5l GUTYpPbI

L.4P
L42P
L.2P
L44P

OpHa 13 TeopeM CI0KEHHS 3JIEMEHTOB CUMMETPUH, WUTIOCTpUpYeMasi Ha pUCYHKE, TJ1acUT

L
8 f| by

A

€CIIU IJIOCKOCTh CUMMETPHH paciiojlaraeTcst MepneHAuKyYIsApHO K Lz, TO B pe3ynbpTaTe ux Cl0XeHus
BO3HHUKAET LIEHTP CUMMETPUU

Ls+P=C

Lo+P=C

Ls+P=C

B KpHucTaljlax MOKHO HaWUTH PAa3JINYHBIC 3JIEMCHTBI CUMMCTPHU:

IJIOCKOCTb CUMMCTPHHU
OCb CUMMCTpPHUU

43



MEpUIUaHy CUMMETPUH
LIEHTP CUMMETPUHU

Kpucramist B popme kyda (NaCl, KCl u mp.) umeror

) o o2

o gl I 4

9 nnockocrelt CUMMETPUU

4 MI0OCKOCTH CUMMETPUU

9 tockocTelt cMMMETPUH, 6 U3 KOTOPBIX MTPOXOJIAT TI0 AMArOHAIISM K TpaHsM Ky0a
9 mockocTelt cMMMETPHUH, 3 U3 KOTOPBIX IPOXOIAT MapaJlIeIbHO TPaHsIM Ky0a

KomnuecTBo oceit 4-ro mopsiika B Kpuctawiax B opme Kyda

|} K
=HeL
S VaRy, .
o
o/IHA
TpH
IIBE
HC UMCCTCA

KomnuecTBo oceit 3-ro mopsiika B Kpuctawiax B opme Kyda

IISITh
YEeThIpe
oIHAa

HE UMeeTCs

KonmuaectBo oceit 2-ro nopsaka B KpucTaiuiax B popme Kyda

IBE
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LIECTh
TpU
HE UMEETCs
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2 pybesrcnoe mecmupoganue

Kpucramnsl cpegHuX CHHTOHUH XapaKTepU3yIOTCs HAIMYUEM
OJIHOM OCH BBICILIETO MOPSAIKA
OJHOM OCH HU3LIETO MOPSIKA
JBYX OCEH BBICHIETO MOPsIIKa
TpexX OCel BBICHIETO MOpsIKa

B 3aBucuMOCTH OT THIA CEUEHUS KPUCTAIIAX CPEAHUX CHHTOHUI UMEETCS
6 mpusm

6 MMHAKOUIOB

S mpusm

4 npu3Mbl

Ecnu ncxonHoii reomerpruyeckoil popmoii Oyaer nupamuaa, TO COOTBETCTBEHHO MOJy4aeM MPOCThIe
(hopMBI, Ha3BIBAIOIITHECS

TPUTOHAJIBHON NTUPaMUION

TPUTOHAIBHOW TUMHUPAMUION

JUTPUTOHAJIBHON TUIMPAMHUION

JUTPUTOHATILHOM MUPAMUION

Ecnm ucxoaHoit reomerpraeckoit popmoit OyaeT nunupaMuia, TO COOTBETCTBEHHO TOJIy4aeM IMPOCTHIC
(hopMBI, Ha3BIBAIOIITECS

TPUTOHAJILHOW TUMTUPAMUION

TPUTOHAIBHOW MUPAMUIOMN

JUTPUTOHATILHON JTUTTHUPAMUION

JTUTPUTOHATILHON MUPaMUA0N

Ykaxure GopMy Npu3Mbl CpETHUX CHHTOHUN

|

VYkaxure GopMy NpU3MbI CPETHUX CUHTOHUIM

ﬂﬂiﬂ
il
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Yxkaxute GopMy MUPAMUIBI CPEAHUX CHHTOHHIA

=B

<

KaKHUTe POpMY MUPAMUIBI CPETHUX CUHTOHUM

=25

VYkaxure GopMy TUIMHPAMHUIBI CPETHUX CHHTOHHIA

>SS

VYkaxure GopMy TUIUPAMUIbI CPETHUX CHHTOHUI

>
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KommuecTBo nmpocThix pOpM CpeTHIX CHHTOHHIA
18

12
6
24

VYkaxute npoctyto GopMy CpeHEH CUHTOHUU - TPUTOHAIBbHYIO MPU3MY

=D

!
G
=

VYkaxute npoctyto GopMy cpeHEN CHHTOHUU - TUTPUTOHAIBHYIO IPU3MY

=

S>>

VYkaxure npoctyro GopMy cpeiHel CHHTOHHMHU - TeTparoHaJbHYIO IPU3MY

=ijamilE
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=

CeueHue - TPUIOH - UMEIOT

D

TPUTOHAJIbHAsA IIpU3Ma

B

TpUTOHAJIbHAaA MUpaMuia

A

TPUTOHAJIbHAsA JUIIpaMuia

o

<>

AUTpUTOHAJIbHAA ITpU3Ma

=)

VYkaxute ceuyeHue (TeTparoH) TeTparoHalIbHON MPU3MbI

0.0

<

KaKHTE ceueHre (TeKCaroH) rekcaroHaIbHOW MTPU3MBbI

© N0

w

KpucTajuiax CpC,Z[HCﬁ CHUHI'OHHUH BCTPCUAIOTCA TPAIICHO3APhI. Ykaxure Tle"OH&J'ILHLIﬁI Tpareuoap

<D

B KpucTaiax CpC,Z[HCﬁ CUHI'OHUHU BCTPCUAKOTCA TPAIICIO3APHI. Vxkaxure TeTpaTOHaHLHBIﬁ Tpaneuosap




VYron cMmenieHus (@) BepHER 4acTu MpoCTOM (GopMbI Tpareunodipa HaJl HIKHEN
MIPOU3BOJIbHBIN

crporo 45°

crporo 90°

crporo 30°

Ourypsl Tpanenoe’IpoB OTINYAIOTCS OT COOTBETCTBYIOIMIUX AUMUPAMHUJI TEM, YTO
HIDKHSIS TIOJIOBUHA UX CMEIIEHAa OTHOCUTEIBHO BEPXHEH HAa HEKOTOPBIN yroJi
HIDKHSISI TIOJIOBMHA UX HAXOJUTCSI CTPOTO HAaJ BEPXHEH

HIDKHSIA TIOJIOBHHA X CMeIleHa OTHOCHTENBHO BepxHei Ha yrom 90°

HIDKHSIA TIOJIOBHHA UX CMEIIIeHa OTHOCHTEIBHO BEpXHeH Ha yron B 45°

B xpucrannax cpeaHeil CHHTOHUM BCTPEYAIOTCS Tpaneuo3apbl. Y KaKUTE reKCaroHaIbHBIN Tpaneno3ap

AN
7

O

[IpocTas dhopma cpeaHelt CHHTOHUM - POMOOSIP - MOXO0K Ha TPAMEIo3/Ip, HO OTIIMYASTCS OT HETO TEM,
YTO €ro rpaHu

pacrojararoTcs ocpeIuHe MKy BEpXHUMHU U HA000pOT

pacrnonararorcs o yriom B 45°

pacrosararoTcs o1 yriom B 30°

pacrosararoTcs o1 yriom B 20°

Pom6osap nonyyaercst u3 Kkyba myrem aedopmaruu ero
BIOJIb OJHOM U3 oceil L3

BJIOJIb OJTHOM U3 ABYX ocelt Lo

BIOJIb OJHOM M3 ocell Ls

MOIIEpEK OJHOM U3 ocer L3

Tymoit pom6osap momdydaercs

CXKaTucmMm Ky6a IO OCH TPETHETO MOPAAKA
PaACTAKCHUCM Ky63. 10 OCHU TPETHET'O NOpsAAAKa
PACTSAKCHUEM IMUPaMUIbI IO OCHU TPETHETO MOPAAKaA
CIKaTUCM NMPaAMUIBI TI0 OCHU TPETHETO MOPAAKA
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G
Octpsiit poM0031p NOTydaeTCst ‘

pacTshKeHHeM KyOa 110 OCH TPETHETro MOpsIIKa
C)KaTHeM Ky0a 10 OCH TPEThEro Mnopsaka
pacTsLKEHHUEM MTUPAMUJIBI [I0 OCH TPETHEro NopsaKa
CKaTHEM MUPAMMU/JIBI [I0 OCU TPETHEro MOopsaKa

B kyOudeckoii CHHTOHUM MOTYT OBIThH

oOmme npocteie HOpMBI

TOJIBKO CBOM CIIelIMPHUECKUEe TPOCThIe (POPMBI
YacTHbIE MPOCThIE (POPMBI

oO1urue cIokHble PopMBbI

Terpasnp KkyOudeckoil CHHIOHHUU OTINYAETCS OT TETPArOHAIbHOIO TETPasdipa TEM, YTO €ro I'paHu
SIBJISIFOTCSA

PaBHOCTOPOHHHUMH TPEYTrOJIbHUKAMU

paBHOOEIPEHHBIMH TPEYrOJbHUKAMU

MIPOU3BOJILHBIMU TPEYTOJIbHUKAMU C TPEMsI HEpaBHBIMU pedpaMu

MIPSIMOYTOJIbBHBIMH TPEYTOJIbHUKAMHU

VYxkaxute npoctyto GopMy KyOH4eCKOM CUHTOHUU - TETPAdIP

SR

VYxkaxute npoctyto GopMy KyOM4EeCKO CHHTOHUU - TPUTOHTPUTETPAd

@@@
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&

VYkaxute npoctyto GpopMy KyOMUECKOW CUHIOHUU - TETPArOHTPUTETPAIAP

A

<

KaKUTE MPOCTYIO (hOopMy KyOMUECKO CHHTOHUHU - IEHTArOHTPUTETPAdIP

LA

VYkaxute npoctyto GopMy KyOH4eCKOM CUHIOHUU - TeKCaTeTPadap

&k
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[Ipocthie popmbl KyOMUECKON CUHIOHUHU, TPOU3BOIHBIE OT TETpPa’Ipa
TETParOHTPUTETPAIP

MIEHTarOTPUTETPAIAP

TPUTOHTPUOKTASP

IIEHTarOHTPUOKTASIP

[Ipocteie popmbl KyOMUECKON CUHTOHUH, TPOU3BOIHBIE OT OKTa3/pa
TPUTOHTPUOKTASP

IIEHTarOHTPUOKTAIP

TETPAaroOHTPUTETPAIIP

MIEHTarOTPUTETPAIP

VYxkaxute popMy I'paHu TeTpasapa

>

VYkaxute GopMbl IpaHell TPUTOHTPUTETPAdIPA U TPUTOHTPUOKTAIPA

>

Vxkaxure (bOpMLI rpaHeﬁ TCKCATCTpasipa U reKCaA0KTasApa
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I'panu TpuTETpasAPOB MOTYT OBITH
TPEyroJabHbIE

YETBIPEXYTOJIbHBIE

MIATHYT OJIbHBIE

MIPSMOYTOJIbHBIE

®urypsl npocToit GopMbl KyOMUECKOH CUHTOHUH TETPadipa, UMEIOIINE TPEYyroJbHble FPAHN Ha3bIBAIOTCS
TPUTOH-TPUTETPAIP

TETParoH-TPUTETPAIAP

MIEHTarOH-TPUTETPASAP

TEKCOKTadIp

Ourypsl npocToit GopMbl KyOMUECKOH CUHTOHUH TETPasApa, UMEIOIINE YEThIPEXYroJIbHbIE TPaHH
Ha3bIBAIOTCA

TPUTOH-TPUTETPASAP

TETPAaroH-TPUTETPAdIP

MIEHTarOH-TPUTETPASAP

TEKCOKTadIp

Ourypsl npocToit GopMbl KyOMUECKOH CHHTOHUH TETPasApa, UMEIOIINE MATUYTOJIbHBIE TPaHH
Ha3bIBAIOTCA

TPUTOH-TPUTETPASAP

TETPAaroH-TPUTETPAdIP

MIEHTarOH-TPUTETPASAP

TEKCOKTadIp

Bce tputerpasapsl mpoctoit GopMbl KyOMUECKOH CUHTOHMU OylyT UMETH IO
12 rpaneii

24 rpanu

6 rpanei

48 rpanen

Bce TpuokTasaps! npoctoit popMbl KyOndeckoif CHHTOHUH OyyT UMETh 10
12 rpanen

24 rpanu

6 rpanei

48 rpanei

Bce rexkcokrasgpel npocToii (opMbl KyOHUECKOM CHHTOHUM OYAYT UMETh I10
54



48 rpaneit
6 rpanei
12 rpaneit
24 rpanu

Ecmu dopma rpanu y noaexaspa pomo0, To Gurypa Ha3blBaeTCs
poMO0101eKadIPOM

HEHTAaroH-J01eKad/Ip

JUT0IEKAIIP

TPHUI0IEKAIP

Ecnu dhopma rpanu y gosekasipa naTUYroiabHUK, TO GUTYpa Ha3bIBAETCSA
MEHTaroH-7I0AeKa’p

pombog0AeKadIPOM

TMI0JEKAd P

TPUIOAEKAIIP

Kpucranisl 04HOTO 1 TOTO e BENIEeCTBA CPACTAIOTCS JIPYT C APYrOM 3aKOMOHEPHBIM 00pazoM, oOpasys
JIIBOMHUKH

arperarsl

acCOIMATHI

KOMIIJIEKCHBIE COJTH

VY cpocuiuxcst KpUCTaUIOB - IBOMHUKOB - BOZHUKAIOT
JOTIOTHUTEIbHBIE DJIEMEHTHI CHMMETPHU
JIBOITHUKOBBIE 3JIEMEHTHI CUMMETPHU

TPOMHUKOBBIE 3JIEMEHTH CHMMETPUU

YETBEPTUYHBIE IIEMEHTHl CUMMETPUU

Ecou CPOCTOK COCTOUT U3 MHOTUX KPUCTAJIJIOB, 3dKOHOMCPHO YCPCAYIOIIUXCA APYT C APYIrOM
TO OH HA3bIBACTCs IMPHUPOJHBIM ,I[BOﬁHHKOM

TO OH HA3bIBACTCA INOJIUCHHTCTUYCCKUM HBOﬁHHKOM

TO OH Ha3bIBACTCA MOJMHUCKYCCTBCHHBIM ,Z[BOﬁHPIKOM

HBOf/iHI/IKOBHC cpaCTaHuA OKTa3APHUYCCKUX KPUCTAIIIOB 4YaCTO BCTPEYAKOTCA Y
MgAI204

MgO

CaOo

BaO

HBOﬁHHKOBbIC cpaCTtaHusd KPUCTAJUIOB 9aCTO BCTPCUAKOTCA Y MgA1204 N HA3bIBAIOTCA
MMAHCIJIICBBIMHA

KOMIIJIICKCHBIMHA

ACCOIMUPOBAaHHBIMUA

arperaTupoBaHHbIMU

3aKOHOMEpPHBIE CPOCTKU KPUCTAIIIOB PA3HOPOIHBIX BEIIECTB HA3bIBAIOTCS
SIUTaKCUEH

3aCTy/IHEBaHUEM

arperaTupoBaHUEM

KOMILJIEKCOOOpa3oBaHuEM
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Yxkaxute GopMy SUEeK MPOCTPAHCTBEHHBIX PEIIETOK KYOHMUECKOH CHHTOHUH

i

J

5
il

Ykaxure popMy sideeK TPOCTPAHCTBEHHBIX PEIIETOK TETPAroHAIbHOM CUHTOHUH

J

VYkaxute popMmy siueek IPOCTPAHCTBEHHBIX PEIIETOK MeKCaroHaabHOW CHHTOHUU

i

VYkaxure (bOpMy AYCCK MMPOCTPAHCTBCHHBIX PCIICTOK TpHrOHaHBHOﬁ CHHI'OHHUH

%

-

7
A 3
v
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DneMeHTapHbIC STYSHKU B perieTkax bpaBe BHIOHparOT Tak, 4ToObI
CUMMETpHs UX OCTABAJIACH TAKOU K€, KAK U BCEH PELIETKH
CUMMETpHS UX ObLIa Pa3MTUYHON U HE COBIAjaja CO BCeH PelIeTKOM
YKCJIO MPSMBIX YIJIOB ObLIIO ObI MAKCHUMAJIbHBIM

00beM STYEHKH MUHUMAIIBHBIM

OnHO3HAYHBINM OTBET O YMCJIC BO3MOKHBIX MPOCTPAHCTBEHHBIX PEIICTOK OBLT JaH
I'. Bynsdom

O. bpage

B. bperrom

P. ne JI'Mnem

KoMOuHupys situeiiku NpoCcTpaHCTBEHHBIX PEIIETOK KPUCTAJUIOB € IUIOCKUMU CETKaMU, OJIYyYUM
4 sueiiku bpase

2 siyeiiku bpase

3 siaeiiku bpase

5 ssueex bpase

VKaKXUTe U3 YeThIpeX pOMOMUECKUX perieTok bpaBe - MpUMUTHBHYIO ()

a

VKaXuTe U3 YeThIpex poMOrueckux perretok bpase - 6a3oreHTpupoBaHHyo (0)

VYKaKuTe U3 YeThIpeX pOMOMUYECKUX penieTok bpase - rpaHenieHTpUPOBaHHYO (B)
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VYKaKUTe U3 YeThIpeX pOMOMUYECKUX perieTok bpase - 00beMOLeHTPHPOBaHHYIO (T)

O.bpase BriBe1eHO (POPM NMPOCTPAHCTBEHHBIX PEIIETOK KPUCTAIIIOB
14
10
22
15
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9. YueOHo-MeTOIMYeCcKOEe U HH(OPMAIMOHHOE o0eceyeHHe TUCIUTLTUHBI (MOTYJIs1)

KomnbroTepHslit ki1acc, A0cTyn K cetd MHTepHeT (BO BpeMs CaMOCTOSTENbHON paboThI), OPITEXHUKA,
aneKkTpoHHas 0a3a maHHbIX OuOmuoreku COI'Y, JeKUMOHHBIE ayIUTOPUH; KAaOWHET, OCHAIEHHBIN
WHTEPAKTUBHOM JOCKOM, TPOEKTOPOM.

a) OcHOBHas JMTEpaTypa:

1. Boxkwii I'. b. Kpucrammoxumus. Y4. uszz. - 3-¢ u3z., nepepad. u gom. - M.: Hayka, 1971. - 400 c.: un.
— B nanmuuuu B 6ubnuorexe COI'Y: 10 sk3.
2. Ilyraues, B.M. Kpucramioxumus / B.M. IlyrageB. — KemepoBo: KemMepoBckuii rocynapcTBeHHBIH

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

3. Bacamaes, IO.M. Kpucramodpusuka u xkpucramoxumus / FHO.M. bacamaeB; MuHUCTEpCTBO
oOpazoBanusi u Hayku Poccuiickoii ®enepaunu, denepanbHOe TOCYIapCTBEHHOE OIOJKETHOE
o0pa3zoBaTellbHOE YUpPEeXKJACHHE BBICHIETO TpodeccrnoHanmbHOro o0pa3oBanus «KemepoBckuit
roCyJapCTBEHHBIM yHUBepcuTeT». — KemepoBo: KemepoBCknid rocyqapCTBEHHBIN YHHUBEPCHTET,
2014, - 403 c¢: wr - Pexmm  gocryma: mo  mommmcke. —  URL:
http://biblioclub.ru/index.php?page=book&id=278304. — bubmuorp. B ku. — ISBN 978-5-8353-1712-
7. — TekcT: 21MeKTPOHHBIN.

4. Mopnacos, .M. Kpucramnorpadpus: yduebHoe snektponHoe uszmanue / J[.M. Mopnacos, B.B.
CrpoxoBa, M.B. XepHorckuii; MunucrepctBo obOpazoBanus W Hayku Poccuiickoit Deneparmm,
TamOoOBCKMII TOCYTapCTBEHHBIN TeXHUYeCKWi yHuBepcuter. — Tamb6os: ®I'BOY BIIO "TI'TV",
2018. - 81 c¢: T1abm, w1 — Pexmm gocryma: mo  mommucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=570376. — bubauorp. B ku. — ISBN 978-5-8265-1995-
0. — TekcT: 27EKTPOHHBIN.

5. Hosocenos, K.JI. OcHoBbl Teomerpuueckoit kpuctamtorpadpun / K.JI. HoBocenoB; MunucrepcTBo
oOpazoBanusi  Poccuiickoit ~ Denepanmm, DeneparbHOe  rOCYAapCTBEHHOE  aBTOHOMHOE
oOpa3oBaTellbHOE YUpeKJeHue BbIclIero oOpa3oBaHus «HalMoHanpHBIA HCCIIEIOBATENbCKUN
ToMmckuii rocynapcTBeHHbIM yHUBEpCcUTET». — ToMmck: M3aarenbcTBO TOMCKOrO MOJUTEXHUYECKOTO
yauBepcuteta, 2015. — 73 c. : wn, Tabm., cxem. — Pexum nocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=442772. — bubimorp. B KH. — TEKCT: 3JCKTPOHHBIH.

0) 1OMOJIHUTEJIbHAS JIUTEepaTypa:

6. baraes, U.A. Kpucramnorpadus: o6o3HaueHre u BbIBoJ KiaccoB cummerpun / M.A. bataes, A.A.
baraeB; MunuctepctBo oOpa3oBanuss u Hayku Poccuiickoit ®enepaunn, HoBocuOupckuit
roCyJapCTBeHHbIN TexHuueckuii yauepcurer. — HoBocubupck : HI'TY, 2015. — 60 c.: w1, — Pexxum
nocryna: no nmoamucke. — URL: http://biblioclub.ru/index.php?page=book&id=438293. — bubnuorp.
B KH. — ISBN 978-5-7782-2740-8. — TekcT: 31eKTPOHHBIH.

7. boiiko, C.B. Kpucramiorpadus u munepanorus. OcnoBnsle nonsitusi / C.B. boiiko; MunucrepcTBo

oOpazoBanuss u Hayku Poccuiickoit ®enepaunu, Cubupckuii @DenepanbHblii YHUBEPCUTET. —
Kpacnosipck: Cubupckuii gpenepanbhbliii yausepcutet, 2015. — 212 c.: tabin., uin. — Pexxum goctyna:
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no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=435663. — bubsiumorp.: ¢. 190-
194. — ISBN 978-5-7638-3223-5. — TekcT: 37eKTPOHHBIH.
8. ®pank-Kamenenkas, O.B. Kpucramiopusuka: [16+] / O.B. ®pank-Kamenenkas; CaHKT-

[TerepOyprckuii  rocymapcTBeHHbI yHUBepcuteT. — Cankr-lIlerepOypr: M3mgarensctBo CaHKT-
[lerepOyprckoro ['ocynapcrBennoro Yuusepcurera, 2016. — 84 c. : cxem., mwi. — Pexxum goctyma: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=457943. — ISBN 978-5-288-
05673-4. — TekcT: MeKTPOHHBIH.

9. bparuna, B.M. Kpucramnorpadus, MuHepanoruss ¥ 0o0OOTralieHnue IMOJIe3HbIX HcKomaembix / B.I.
bparuna; MunucrepcTtBo o00pa3oBanus u Hayku Poccuiickoit  ®enpepanuu, Cubupckuii
®enepanbHblil yHuBepcuteT. — KpacHosipck: Cubupckuii ¢penepanbhblil yausepcurert, 2012, — 152 c.
: Hi., CXEM., Tao1. — Pexnm JIOCTYyTIA: o MOJIITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=363881. — bubmuorp. B ku. — ISBN 978-5-7638-2647-
0. — TeKcT: MeKTPOHHBIN.

10. N30panHbBIe I1aBbl KPUCTANIOXUMHUU U METOJII M3yUCHHS] HAaHOCTPYKTYPUPOBAHHBIX MaTepUAIOB /
T.3. JIeiruna, P.E. ®omuna, A.M. I'ybaiinynnuna, C.B. BoponesHoBa; MunuctepcTBO 00pa3oBaHms
n Hayku Poccun, ®enepanbHoe TrocyJapcTBEHHOE OMOKETHOE OO0pa30BaTENbHOE YUpexkIACHUE
BhIcIiero oOpa3oBanus «Ka3zaHCKWil HaIlMOHATBHBIA HCCIEIOBATEIBCKUNA  TEXHOJIOTHYECKUIN
yHuBepcuteT». — Kazanb: M3marensctBo KHUTY, 2018. — 168 c.: mn. — Pexum pocryma: mo
noarnucke. — URL: http://biblioclub.ru/index.php?page=book&id=501173. — bubawuorp.: ¢. 162-163.
— ISBN 978-5-7882-2411-4. — TeKcT: 2IEKTPOHHBIH.

11. CoBpeMeHHbBIE METO/BI CTPYKTypHOTO aHanu3a BemectB / M.®. Kymnpusnos, A.I'. Pynckas, H.b.
Kodanora u np.; @eaepanpHoe areHTCTBO 1o oOpa3zoBanuio Poccuiickoit deneparuu, OenepanbHoe
rocylapcTBEHHOE 00pa30BaTeNbHOE YUYPEKICHHE BBICHIETO MPOQPECCUOHANIBHOTO O00pa30BaHUs
"IOxwnb1it penepanbHbI yHUBEpcUTET". — PocToB-Ha-Jlony: M3aarensctBo FOxHOTO denepanbHOrO
yauBepcutera, 2009. — 288 c¢. — Pexwmm gocryma: mo moamumcke. — URL:
http://biblioclub.ru/index.php?page=book&id=241003. — bubmauorp. B ku. — ISBN 978-5-9275-0653-
8. — TekcT: 2IeKTPOHHBIN.

12. MonwuHa, JI.H. Pentrenorpadus. KauectBennsiii peatreHoda3onbiii ananus: [16+] / JI.LH. MonuHa,

MuHnucrepctBo oOpa3oBanus u Hayku Poccuiickoii ®deneparuu, TOMEHCKHH TOCyTapCTBEHHBIN
yHuBepcureT, WHctutyr xumuu. — Tiomens: M3parensctBo TrOMEHCKOro TrocynapCTBEHHOTO
yauBepcutera, 2016. — 119 c¢.: wun. — Pexum pgocryma: mno mommucke. — URL:

http://biblioclub.ru/index.php?page=book&id=567437. — bubmuorp. B ku. — ISBN 978-5-400-01316-
4. — TeKkcT: 3NEeKTPOHHBIMH.

B) porpamMmMHoe odecrniedenne U UHTepHeT-pecypcehl
ObecriedeH JIOCTYH K COBPEMEHHBIM MNpOoQecCHOHANBHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM
CMPaBOYHBIM M MOMCKOBBIM cucteMaM (Oubanorexa COI'Y):
e JrneKTpoHHasa bubnuoTeka gucceptaumm u astopedepartoB PI'6 (Ob[ PI'b)
TpebyeTtcs permctpaums B bubnmoteke COIY
e J3bC «YHuBepcutetckasa bubnuoreka ONLINE»
TpebyeTtcs permctpaums B bubnmoteke COIY
o J3bC «Hay4yHas anekTpoHHasa bubnuoTteka eLibrary.ru»
CamocTosTenbHas permctpauns Ha cante
e J3bC «KoHcynbTaHT cTygeHTay CTygeHYecKas 3/1IeKTPOHHasA 6MbnuoTeka no MeauULIMHCKOMY U
chapmMaLeBTM4ECKOMY 06pa3oBaHMI0, a TAKXKe MO eCTeCTBEHHbIM U TOYHbLIM HayKaM B LieJfIoM
TpebyeTtcs pernctpaums B bubnmorteke COIY
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e J3BbC «lOpanty — obpasoBartenibHasa cpega, BKYarwLwas BUPTYalbHbIN YATalNbHbIN 3ai
y4eOHMKOB M y4eOHbIX NOCOOMI OT aBTOPOB U3 BeayLumx By3oB Poccun no Bcem HanpaBlieHUsIM U
cneumanbHOCTAM
TpebyeTcs peructpaums B 6ubnmorteke COIY

e Springer Customer Service Center GmbH (6a3a gaHHbIX, cogepallme 3NeKTPOHHbIE N30aHns
nspatenbctBa Springer Nature 3a nepuog 2011 — 2017 rr. (NONHOTEKCTOBAs KONMEKLUMS B KONMYECTBE
46 332 KHur)

JIuunblii ka0uuer Ha caiite COI'Y http://portal.nosu.ru/
Caiit auctaniuonHoro odyuyenns COT'Y http://Ims.nosu.ru/
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DJIeKTPOHHBbIE pecypchbl, 00ecneUYnBaIOIINeE PeaTU3aln0 00pa3oBaTeJIbHbIX

NnporpamMmm

PI'BOY BO «CeBepo-OceTHHCKHMH rocyAapcTBeHHbIH YHUBepcuTeT MMeHH Kocra
JleBanoBu4a Xeraryposa»

Ne ni/m HaunmeHoBanue Ne noroBopa(iiunen3us) Crtpana
TPOU3BOIUTEND
1 Windows 7 Professional Ne 4100072800 Microsoft Products | CILHA
' (MPSA) or 04.2016r
2 Office Standard 2016 Ne 4100072800 Microsoft Products | CIITA
' (MPSA) or 04.2016r
3 Cucrema TecTUpOBaHMs Sunrav Ne468 ot 03.12.2013 UIT Poccus
" | WEB Class Cynrarynun P.T.(6eccpouno)
Cucrema KOMIIBIOTEPHOM BEPCTKH JIunensus FSF/Debian (Cso6osanoe
4. | MikTex porpaMMHOE 00ECIICUCHHUE)
(6eccpouno)
5. | Kaspersky Endpoint Security J1022.01.2024 Poccust
[IporpamMmHoe obecrieueHne Juis CBoboaHOE MpOorpaMMHOE CILIA
6. | pemakTHPOBAHMS XMMHYECKHX obecmeuenne(beccpouHo)
dopmyn Isis Draw
CucreMa MoncKa TEKCTOBBIX Ne 6262 ot 09.01.2023 Poccust
7. | 3aMMCTBOBaHMUIA (metictButenen o 31.12.2023r) c
«Anrtumiaruat.BY3» OAO «Antu-Ilnarnaty
[Iporpamma gy O9BM «banrk Pazpaborka COI'Y CeuaperensctBo o | COI'Y
BOIPOCOB JIJIsl KOHTPOIIS] 3HAHUI rOCYJapCTBEHHOMN perucTpaiuu
8. porpammsl it 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
9. W, A.Cepreepuu
Tex.mmox. 07.04.2022
Yenyrun  cBs3u (moctynm k- cetrn | OOO Ankom Ne AL-0044 ot Poccus
10. | yurepuer) 01.02.2022r -31.12.2022r
11 MOODLE BecmiatHoe poccuiickoe CIIA (6ecrmataoe
' poccuiickoe)
12 JInunbiil kKaOHET JIuuensus GeccpouHast Poccus
" | crynenTal/coTpyHuKa Tex.conpoBoxaenne ot 14.03.2022 r
DeKTpoHHAsE OMOIMOTEKA https://dvs.rsl.ru Poccus
13. | muccepranuu u aBTopedepaToB TpeOyercst peructpanus B
PI'B(OB/] PT'B) oubmmoreke COI'Y
OBC"YHuBepcurerckas https://biblioclub.ru Poccus
14 ounobimorexka ONLINE" Tpedyercs perucTpanus B
' ouommoreke COI'Y
OBC  «Hayunas  smektponHast | http://elibrary.ru. Poccust
oubmmoteka eLibrary.ru» TpeOyetcst perucrpanus B
15. ouommoreke COI'Y
YHuBepcanbpHas 60a3 1aHHbIX East https://dlib.eastview.com CIIA
16. | View
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OBC «KoHCYnbTaHT CTyAEHTa» http://www.studentlibrary.ru Poccus
CryneHueckas 3JeKTpOHHAs Tpebyercs perucrpanus
OuOIMOTEKA TI0 METUITUHCKOMY H 6ubmuorexke COT'Y
17. | papmaneBTHUECKOMY
00pa30BaHHUIO, a TAKKE 110
€CTECTBCHHBIM U TOUYHBIM HayKaM B
LETIOM.
OBC «tOpaiit» - obpa3zoBatenbhas | www.biblio-online.ru Poccus
cpela, BKIIFOYAOIAasl BUPTYAJIbHBII Tpebyetcs perucrpanus
YUTAIBHBIN 321 y4eOHUKOB U 6ubmorexe COI'Y
18. | Y4eOHBIX 1OCOOHUIi OT aBTOPOB U3
BeyIIUX By30B Poccuu 1o Bcem
HAIpaBJICHUSIM H CIEIHaTbHOCTSIM
19. | KOII (momen Ha STHzaekce) OecriaTHOe Poccus
0. | Pycl'apn OecmaTHOE Poccus
21, | ViPNet Poccus

63


http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

I') COBpeMeHHble HMH()OPMAIMOHHbIE CIPABOYHBIE CHCTEMbI, 3JIEKTPOHHbIE 00pa30BaTeIbHbIE PECYPCHI:

1. VYwuyeOuble MaTepuabl Ha caiite kapenpsl kpuctayuiorpaduun CIIOIY: http://crystal.geology.spbu.ru/ ;
2. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/ ;

3. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm
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10. MaTepuajibHO-TEXHUYECKOE o0ecTevyeHne JUCHHIINHBI (MOLYJIs)

HauMmeHoBaHue MOMEIIEHHIA TS IIPOBEIECHUSI BCEX BHIOB YIeOHOM JEATEIBHOCTH, IPEILYCMOTPEHHON Y4eOHBIM IUTAHOM, B TOM
YHCIIE IOMEIIEHUSI JJIsl CAMOCTOSTEIBHOM PabOThI, C yKa3aHHEM IIEPEYHsI OCHOBHOT'O 000PYIOBaHUSI, yaeOHO-HATISIHBIX
OCcOoOUit U UCHONTB3YEMOT0 IPOrPAMMHOT0 00eCIICYCHHUS

Anpec (MeCTONONIOKEHHE)
MTOMETIIEHHUH JIJIS IPOBEJICHUS BCEX
BUJIOB y4eOHOI! IesTeTbHOCTH,
MPeTyCMOTPEHHON yaeOHBIM
TUTAaHOM (B CITydae peai3aliin
00pa30BaTeNEHON IPOrpaMMEl B
ceTeBoit (hopMe JIOTIOTHUTEIHHO
yKa3bIBaeTCsl HANMEHOBaHHE
OpraHu3alyu, ¢ KOTOpOoi
3aKJIF0YEH JJOrOBOP)

VueGHble ayUuTOPHH ISl IPOBEACHHUSI 3aHATHIA JICKIIMOHHOTO THITa, CEMHHAPCKOT0 THIIA, KYPCOBOTO MPOSKTHPOBAHMUS
(BBITIOTHEHHUSI KYPCOBBIX PaboT), IPYIIOBBIX U HHANBUIYAIbHBIX KOHCYJIBTAIHH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON
aTTeCTallly, a TAKXKE CAMOCTOSTENIBHOM PaboThl 00yJaloMXCs: MPENOAaBaTENbCKHI CTOM, CTYJI, CTOJBI M CTYINIbS UL
oOyuaronmxcs, kadenpa.

O6opynosanue: ITpoekrop Epson EB — 735Fi. KomruiekT rmoctaBku: (KperieHHe It IPOCKTOPa, IIHYP MUTAHHS TPOSKTOPA,
MAarHUTHO-MapKepHas gocka — 1, Hoyr6yk «AMCHUDJITEXHO» - 1mr

C IPOrpaMMHBIM 00€CIICUeHHEM, BBIXOZIOM B ceTh MIHTEpHET U JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO
cpeny COI'Y.

IMporpammuoe o6ecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,
Cucrema kommbroTepHoii Bepcrku MikTex, Kasperksy Endpoint Security, TIporpammuoe obecriedeHue [1ist peJak THPOBaHHsI
xumuueckux popmyin Isis Draw, Crcrema Mmorcka TEKCTOBBIX 3aMMCTBOBaHU# «AHTHIIIAruat.BY3y, [Iporpamma mis OBM
«bank BonpocoB i KoHTpoist 3HaHui», VSDESK, Yeiyru cesi3u (nocryn k cetu unrepHer), MOODLE, JInunbiii kabuHeT
crynenra/corpyauauka, KOIT (nomen Ha Supexce), Pyclapa, ViPNet

Poccuiickas ®enepanus, 362025,
Pecny6nika Cesepnas Ocerus —
Ananus,
ropon Bnanukaskas,
yia. Baryruna,
oM 44-46, yuebubIit kopryc Ne 7,
ayn. Ne 604

VYueOHble ayIMTOPHUH 1L IPOBEACHUS 3aHATHH JICKLIMOHHOT'O THIIA, CEMHHAPCKOT'O THIIA, TPYNIIOBBIX U MHANBUIYaIbHBIX
KOHCYJIbTALIUH, TEKYILIETO KOHTPOJIS M IPOMEXKYTOUHON aTTECTAINH, a TAK)KE CaMOCTOSTETIbHONU PabOThl 00yJaroIuXCsl:
NPEToIaBaTebCKUI CTOI, CTYI, CTOJBI U CTYIIbs Ul 00ydaromuxcs, kadeapa.

O6opynosanue: [Tpoekrop Epson EB — 735Fi. KomriuiekT rmocTaBku: (KperieHre AJIst IPOEKTOPa, UIHYP MUTAHKS TPOSKTOPA,
MAarHUTHO-MapKepHas gocka — 1, Hoyr6yk «AMCHUDJITEXHO» - 1mr

C IPOrpaMMHBIM 00€CIIeYeHHEM, BHIXOJOM B ceTh MIHTEpHET U JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO
cpeny COI'Y.

IporpammHoe o6ecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectuposanus Sunrav WEB Class,
Cucrema kommbroTepHoii Bepctkn MikTex, Kasperksy Endpoint Security, TIporpaMmmuoe obecriedeHne [yist peJak THPOBAHHSI
xumuueckux popmyin Isis Draw, Crcrema MmoucKa TEKCTOBBIX 3aMMCTBOBaHU# «AHTHIIIArnat.BY3y, [Iporpamma mis OBM
«baHk BorpocoB st KOHTpoItst 3HaHuiy, VSDESK, Yenyru cesisu (mocrym k cetu untepuer), MOODLE, JInunbiii kabuHeT
crynenra/corpyauuka, KOII (momen Ha Supexce), Pyclapa, ViPNet

Poccuiickas ®enepanus, 362025,
Pecniyonuka Cesepnast OceTs —
Ananus,
ropox Bnanukaskas,
yia. Baryruna, nom 44-46,
yueOHbIit Kopiryc Ne 7,
ayn. Ne 606
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VueOHble ayIuTOPHH IJIsl HPOBEACHHUS 3aHATHH JICKLIHOHHOTO THIIa, CEMHHAPCKOr'0 TUIIA, KYPCOBOT'O IIPOSKTHPOBAHHMS
(BBITIOJTHEHHUSI KYPCOBBIX PaboT), IPYIIIOBBIX U HHAWBUAYaJIbHBIX KOHCYJIBTALHI, TEKYLLIEr0 KOHTPOJIS U IIPOMEKYTOUHON
aTTECTALMH, a TAK)KE CAMOCTOSATENBHON PaboThl 00YyJaIOIIMXCS: TIPENOJABATENIbCKU CTOJ, CTYJI, CTOMBI U CTYJIbS IS
00yJarOIIHUXCS.

Ob6opynoBanne: VHTEpaKTHBHOE MYyIBTHMEUIHHOE 000pYIOBaHHE (TOCKA, IPOSKTOP), TIEPCOHATBHBIN KOMIBIOTEP B KOMILIEKTE
C IPOTrPaMMHBIM 00€CIIe4eHHEM, BEIXOIOM B CeTh MIHTEpHET U JOCTYIIOM B JIEKTPOHHYIO HH(POPMALIOHHO-00pa30BaTEIbHYIO
cpeny COI'Y.

Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanust Sunrav WEB Class,
Cucrema kommbroTepHoii Bepctku MikTex, Kasperksy Endpoint Security, TIporpaMmmuoe obecriedeHre st peJaKTHPOBaHHSI
xumudeckux (opmys Isis Draw, Cucrema morcka TEKCTOBBIX 3aMMCTBOBaHMi «AHThILiaruatr.BY3y, IIporpamma myist 9BM
«baHk BoripocoB a1t KoHTpoItst 3HaHuiY, VSDESK, Yemyru cssu (nocrym k cetn unteprer), MOODLE, JInunbiii kabuHeT
crynenra/corpyanauka, KOIT (momen Ha SInzekce), Pyclapa, ViPNet

Poccwmiickas denepamms, 362025,
Pecrryonmka Cesepaas Ocetnst —
Ananus,
ropon BianukaBkas,
yi. Baryruna,
oM 44-46, yaebusIit kopiryc Ne 7,
ayn. Ne 603

JlaGopaTopyu: KOMITbIOTEPHBIE KJIACCHI AT IIPOBE/ICHHS TEKYIETr0 KOHTPOJIS U MPOMEXKYTOYHOH aTTECTAIUH, a TAKKe
CaMOCTOSITEIIBHOI PadOThI 00YHaIOIIMXCS: IPENOAaBaTeNILCKII CTO, CTY, CTOJIBI M CTYIbS JUIS 00YJaIOIHXCSL.
Ob6opynoBanue: HTEpakTHBHOE MYJIBTUMEIHITHOE 000pYIOBaHHE (JOCKA, MPOSKTOP), KOMITBIOTEPHI ISl KOMITBIOTEPHOTO
KJ1acca B KOMIUIEKTE - C IPOrpaMMHBIM 00€CIIeYeHHEM, BBIXOIOM B CeTh MIHTEpHET U IOCTYIIOM B 3JIEKTPOHHYIO
nHpopmaIroHHo-o0pa3oBarensHyto cpeny COI'Y;

Iporpammuoe obecrnieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tecrupoanus Sunrav WEB Class,
Cucrema xomnbrotepHoil Bepetku MikTex, Kasperksy Endpoint Security, ITporpaMmuoe obecriedeHue Uis peIakTHPOBaHHS
xuMudeckux Gpopmyin Isis Draw, Cucrema morcka TEKCTOBBIX 3aUMCTBOBaHMH «AHTHIIIArHat.BY3y, Iporpamma wist OBM
«bank BonpocoB i kKoHTpois 3HaHui», VSDESK, Yeiyru cesizu (nocryn k cetu uarepHer), MOODLE, JInunsiii kabuHeT
crynenra/corpyauauka, KOIT (momen Ha Supnekce), Pyclapa, ViPNet

Poccuiickas ®enepanus, 362025,
Pecrryonmka Ceseprast OceTnst —
Ananus,
ropox BianukaBkas,
yi1. Baryruna, nom 44-46,
yueOHbIi Koprryc Ne 7,
ayn. Ne 614

Bubnroreka, B TOM YHCIC YHTATBHBIN 3aJ1: CTOMIBI U CTYJIbs ISl 00YYaOIIUXCsl, KOMIIBIOTEPhI B KOMIUIEKTE — C IPOrPAMMHBIM
obecrieueHreM, BBIXOIOM B CeTh HTEPHET U IOCTYIIOM B 3JICKTPOHHYIO HH(MOPMAIMOHHO-00pa3oBaTensHyo cpeay COI'Y
IMporpammuoe o6ecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,

Cucrema komibroTepHoii Bepcrku MikTex, Kasperksy Endpoint Security, TIporpammuoe obecriedeHne st peJak THPOBaHHSI
xumuueckux popmyin Isis Draw, Crcrema Mmoucka TEKCTOBBIX 3aMMCTBOBaHU# «AHTHIIIArHat.BY 3y, [Iporpamma mis OBM
«bank BonpocoB i KoHTpoist 3HaHui», VSDESK, Yeiyru cesizu (nocryn k cetu unarepHer), MOODLE, JInunsiii kabuHeT
crynenra/corpyauauka, KOIT (momen Ha Supexce), Pyclapa, ViPNet

«HanmonasHas snextporHas oubrorekay PI'BY «PTBy, «O6pasoparenshas miarpopma FOPAWT», DBC"YHuBepcuTeTcKas
oubnroreka ONLINE" , DBC «Hayunast anexrporHas oubnuoreka eLibrary.ru», YuuBepcanbHas 6a3 ganusix East View, 95C
«Koncynprant cryaenta» «MeauiuHa. 3apaBooxpanenue BOy, MudopmannonHo-anaautinyeckas cucrema SCIENCE
INDEXOOO HAYYHAS DJIEKTPOHHAS BUBJIMOTEKA (RU), YuusepcanbHsie 6a3bl nanubix «IBC»

Poccwuiickas ®enepanus, 362025,
Pecmyonuka CeBepaast Ocetuns —
Ananus,
ropox Bnanukaskas,
ya. Lleperenu/Batyruna, nom
16/19, yue6nsiii kopryc Ne 6
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JladopaTopusi OpranuuecKkoil XHMHH IS TIPOBEJICHUS HAYYHO-HCCIIEI0BATEIILCKOH PabOThI, KypCOBOrO NPOCKTHPOBAHUS,
BBITIOJTHEHHUSI BBIITYCKHBIX KBATU()UKALMOHHBIX paboT, IPYIIIOBBIX U HHANBHAYAIbHBIX KOHCYJIBTALIMI: PETOIaBaTEIbCKUH
CTOJ, CTYJI, CTOJBI M CTYJbS ISl 00YJaIOIINXCSL.

O6opynoBanue: [lepcoHanbHbIH KOMIBIOTEP B KOMILIEKTE C IIPOrPaMMHBIM 00€CIICYeHHEM, BBIXO/IOM B CeTh VIHTEpHET 1
JIOCTYTIOM B 3JICKTPOHHYIO HH(OpMaIMOHHO-00pa3oBaTesbHyto cpeny COIY,

WnrepakrueHOe MynasTuMenunitnoe obopynosanue (Jocka FOX IB82,IIpoexrop Aser U5200

ITporpammHoe obecrieuenue: [Tporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cucrema xommsioreproit Bepcrku MikTex, Kasperksy Endpoint Security, TIporpammuoe
obecrieyeHne ISl pelakTHPOBaHUs XuMuueckux gopmy Isis Draw, Crucrema Houcka TEKCTOBBIX 3aMMCTBOBaHUH
«Anrtumiaruar.BY 3y, [Iporpamma gist 9BM «bank Bonpocos st KoHTpoits 3HaHui», VSDESK, Yeiyru cBsi3m (octym k ceTn
unreprer), MOODLE, JInunsiii kabunet cryaenra/corpyanuka, KOIT (momen Ha Sunekce), Pyclapa, ViPNet

JlaGopaTopHoe o6opynosanwue: llIkad BerTspkHOM ¢ moxBogoM Boxs! LIIB HBK 900ITJIACT+ ¢ canTexHuKoit — 2mr. Becst
naboparopHsle 3nekrpoHasie BMS5101 — 1 wit. Cynmnessiii mikad LOIP LF-120/300-VS1 (440x465x430mM, 300 C, BEHTHISTOp
— lmr. pH-metp 150 MU — 1 wit, Memiaika MarHuTHast ¢ HOJOTPEBOM 1 HU(POBEIM TepMoperyastopom Heidolf — 2 .
Pedpaxromerp UP®-45452M (c noncBeTkoit u mon. mkanoi) — 1 mr. Konmykromerp noprarusasiiit OHAUS ST300C-B — 1
T., Potaruonnslii nenapurens Hei-VAP Value — 1., Harpesatenshas muinta ES-H3040 -1mt. MeMOpaHHEIH BaKyyMHBIi
Hacoc KNFN 842.3 FT.18n — 1.

Poccwmiickas denepamms, 362025,
PecniyOnuka
Cesepnast OceTns — AnaHus,
ropon Briagukagkas,
yn. Baryruna, nom 44-46,
y4aeOHbIi Kopiryc Ne 7,
ayn. Ne 110

JladopaTopusi Opranuyueckoil XHMHH 171 IIPOBEICHNS HAYYHO-HCCIIE0BATENILCKOM PabOThI, KypcOBOrO IPOSKTHUPOBAHUS,
BBITIOJTHEHHUS BBITYCKHBIX KBAIN(UKALMOHHBIX paboT, IPYIIOBBIX U HHANBHAYAIbHBIX KOHCYIbTALMI: PETIOaBaATEIbCKUH
CTOJ, CTYJI, CTOMBI ¥ CTYIbS UL 00YHaIOIUXCSL.

O6opynoBanue: [lepcoHanbHbIH KOMIBIOTEP B KOMIUIEKTE € IIPOrPaMMHBIM 00€CIIedeHHEeM, BBIXOIOM B ceTh MHTepHeT n
JOCTYIIOM B 3JICKTPOHHYIO MH(OpMaIoHHO-00pa3oBaTeibhyto cpeny COI'Y,

Ipoexrop Epson EB-735Fi KommiekT nmocraBku (KpemieHne Uisl IPOEeKTOopa, MIHYp NMUTaHus) — 11uT.,

Hoyr6yk [ponsomutens 000 "AMCUAJITEXHO" — lmir.,

IMporpammHoe obecrieuenue: [Tporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbrorepHoii Bepctkn MikTex, Kasperksy Endpoint Security, ITporpammHoe
obecrieyeHne ISl pelakTHPOBAHUS XuMuueckux Gpopmyit Isis Draw, CrucreMa MoucKa TEKCTOBBIX 3aMMCTBOBAHUH
«Anrumiaruar.BY 3y, [porpamma st 9BM «baHk BorpocoB ajist koHTpoust 3HaHuiy, VSDESK, Yenyru csizu (mocty k cetu
unreprer), MOODLE, JTuunsiii kabuner cryaeHra/corpyauuka, KOIT (momen Ha Sunekce), Pyclapa, ViPNet

Jla6opaTtopHoe o6opynoBanue: llIkad BeiTspKHON ¢ oxsogoM Boabl [IIB HBK 900ITJIACT+ ¢ caHTeXHUKO# — 21IT.
CymribHbiii mkad LOIP LF-120/300-VS1 (440x465x430mm, 300 C, BerTmisitop — lr. Bechl 1a00paTopHbIe 37IEKTPOHHBIE
BM5101 — 1 wr.,,pH-metp 150 MU — 1 wt., Memranka MarHUTHas ¢ IOJOrpeBoM | 1(poBbIM TepMoperysiTopom Komruiekt
Heidolf — 1 wr. Pedpakromerp MPD-45452M (c mozacBeTKoi u goi. mkanoi) — 1 mr., Koumykromerp moprarushbiii OHAUS
ST300C-B — 1 ., HarpeBarensnas miura ES-H3040 — 1., Xonomunbauk Munck 2808 — 1t

Poccwuiickas ®enepanus, 362025,
Pecryonuka
Cesepnas OceTtus — AnaHus,
ropon Bnanukaskas,
yi1. Baryruna, nom 44-46,
yueOHbIit Koprryc Ne 7,
ayn. Ne 111

JladopaTopusi BHOXMMHH KypCOBOTO MPOSKTUPOBAHUS, BBIOIHEHHUS BBIITYCKHBIX KBaJIU(QHUKAMOHHBIX PAaOOT, IPYIIOBBIX 1
WHMBHUIYAIBHBIX KOHCYJIBTAIIMI: TPENOAaBaTeIbCKHIl CTOMN, CTY, CTOMBI M CTYJIBS IS 00yYatOIHXCSL.

O6opynoBanue: [lepcoHanbHbIH KOMIBIOTEP B KOMIUIEKTE C MPOrPaMMHBIM 00eCIieueHIEM, BBIXOZIOM B ceTh MIHTepHeT u
JIOCTYIIOM B 3JICKTPOHHYIO HH(OpMaIOHHO-00pa3oBaTebhyio cpeny COI'Y,

Ipoexrop Epson EB-735Fi KommiekT mocraBku (KperieHre ist MPpOeKTopa, MIHYp MUTaHus) — 11mit.,

Hoyt6yk [ponsBomutens 000 "AMCUAJITEXHO" — lmir.,

Poccwuiickas ®enepanus, 362025,
Pecryonuka
Cesepnas OceTns — AnaHus,
ropoa BnanukaBkas,
yi. Baryruna, nom 44-46,
yueOHbIi Kopiyc Ne 7,
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IporpammHoe obecrieuenue: [Iporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cucrema kommbioteproit Bepctku MikTex, Kasperksy Endpoint Security, [Tporpamveoe
obecrieueHre Iis pelakTUPOBaHUsI XuMuaeckux (opmyt Isis Draw, Crcrema TOMCKa TeKCTOBBIX 3aMMCTBOBAHHIA
«Anrtumiaruar.BY 3y, IIporpamma st 9BM «bank Bonpocos 1y1st KoHTpois 3HaHui», VSDESK, Yeryru cBs3u (nocTym k ceTu
unreprer), MOODLE, JInuneiii kabuner cryaenra/corpyauuka, KOIT (nomen Ha Sunekce), Pyclapa, ViPNet

JIaGopaTopHoe 00opynoBaHue:

®dorokonopumetp ¢ Habopom kroBeT KOK-3-01, 30M3 ¢ Habopom ktoBeT -1mT., [ leHTpudyra Tagler HacTonpHast 1abopaTopHas
MeauHcKas mo TY — 1., Becs tabopatopusie anekrponabie BM5101 — 1 mur.,,pH-metp 150 MU — 1 mr., Menranka
MarHuTHas C HOOrpeBOM U I poBeIM TepMmoperyisitopoM Kommutekt Heidolf — 1 . Kongykromerp moprarusaerii OHAUS
ST300C-B — 1 mr., HarpeBarensHast imura ES-H3040 — 1.,

ayn. Ne 112

JlabopaTopusi Buoxumun, KypcoBoro poeKTUPOBAHHUS, BHITIOTHEHHS BBIITYCKHBIX KBAIM(HKAILIMOHHBIX Pa0OT, TPYIIIOBBIX U
MHIMBHIYaJIbHBIX KOHCYJIBTAIIUN: IPEIoAaBaTeNIbCKUIl CTOM, CTY, CTOMBI M CTYIbS ISl 00yYatOIHXCSL.

O6opynoBanue: [lepcoHanbHbIH KOMIBIOTEP B KOMIUIEKTE C IIPOrPaMMHBIM 00€CIIeYeHHEeM, BBIXO/IOM B CeTh MHTepHeT 1
JIOCTYIIOM B 3JIEKTPOHHYIO MH(OpMaIoHHO-00pa3oBaTebHyro cpeny COI'Y,

[poexrop Epson EB-735Fi KomrutekT rmocraBku (KpeTuieHHe ISl IPOeKTopa, IIHYp MUTaHus) — 11mT.,

Hoyr6yk [pomsoautens 000 "AMCUAJITEXHO" — 1.,

IMporpammHoe obecrieuenue: [Tporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbrorepHoii Bepctkn MikTex, Kasperksy Endpoint Security, ITporpammHoe
obecrieueHne I1sl pelakTUPOBaHUs XUMHYecknx dopmyi Isis Draw, Cucrema norcka TeKCTOBBIX 3aMMCTBOBAaHUH
«Antumnaruar.BY 3y, IIporpamma uist 9BM «baHk Borpocos 11t KOHTpoust 3HaHui», VSDESK, Yemyru cBssu (qoctyn k cetu
nntepHer), MOODLE, JInunblii kabuser cryaenra/corpyauuka, KOII (nomen Ha Sunekce), Pycl'apa, ViPNet

JlaGopaTopHoe o6opynoBanue: llIkad BeiTspKHON ¢ onsogoM Boas! LIIB HBK 900ITJIACT+ ¢ caHTeXHHKOW —

1., ®otokonopumerp ¢ Habopom kroBer KOK-3-01, 30M3 ¢ Habopom ktoBeT -1mT.,Ilenrpudyra Tagler nactonpHas
nabopatopHas meauimHckas mo TY — lmr., Becwl nabopatophsie anekrponnsie BMS5101 — 1 mrr.,,pH-merp 150 MU — 1 mr.,
Mernanka MarHuTHasi ¢ moforpeBoM u g posbiM TepmoperyistopoM Komminexr Heidolf — 1 mr. KonaykromeTp nopTaTHBHBIN
OHAUS ST300C-B — 1 mwr., HarpeBatenbhas mnra ES-H3040 — 1.,

Poccuiickas denepanus, 362025,
Pecrryonmka
CesepHas Ocerust — Ananus,
ropona Bramukaskas,
yi1. Baryruna, nom 44-46,
y4eOHbIi kopryc Ne 7,
ayn. Ne 113

Jla6opaTopust ®u3H4eCcKOii, KOUIOMTHOW XUMHH IS IPOBEICHUS 3aHITHI CEMHUHAPCKOr0 THIA, TA0OPATOPHBIX 3aHSTHUI,
KyPCOBOT'O IIPOEKTHPOBaHUs (BBIIOJIHEHUS KYPCOBBIX paloT), TPYIIIOBBIX ¥ MHAMBUYaIbHBIX KOHCYJIBTALMH, a TAKKe
CaMOCTOSITENIbHOM pabOThI 00YJAIOIINXCSI:

PETOIaBaTENbCKUI CTOJ, CTYI, CTOJBI U CTYJIbs I 00ydarolmuxcs, 1a00paTopHbIe CTOJNBI, KJIACCHAs J0CKA.
O6opynoBanue: [lepcoHalbHbI KOMIIBIOTEP B KOMIUIEKTE C POrPAMMHBIM 00ecIedeHHEM, BBIXOJIOM B ceTh MHTepHeT 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMaIMOHHO-00pa3oBaTeibhyto cpeny COI'Y,

Ipoexrop Epson EB-735Fi KommuiekT mocraBku (KperieHre ist POeKTopa, IHYp MUTaHus) — 11mrT.,

Hoyr6yk [ponsBomutens OO0 "AMCUAJITEXHO" — lmi.,

IporpammHoe obecrieuenue: [porpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbsrorepsoii Bepctkn MikTex, Kasperksy Endpoint Security, IIporpammHuoe
obecrieyeHne ISl pelaKTUHPOBAHUS XuMuueckux Gpopmyit Isis Draw, Crucrema MoucKa TEKCTOBBIX 3aMMCTBOBAHU
«Anrumiaruar.BY 3y, [porpamma st OBM «baHk Borpocos asist KoHTpoutst 3HaHui», VSDESK, YVenyru cBsizu (mocTym k cetu
unreprer), MOODLE, JInunsiii kabuner cryaenra/corpyaunka, KOII (nomen Ha Sunekce), Pyclapa, ViPNet

Jla6opaTtopHoe o6opynoBanue: : [1Ikad BorTshxHOM ¢ moaBomom Boasl [IIB HBK 900ITJIACT+ ¢ canTexuukoit — 1r., YueOHo-
nabopaTopHbIi KoMILIeKe "du3ndeckas U KOWIouaAHas XuMus" — 1 mit.

[eus mydenbras IKIIC-10 — 1 wr. Hedenomerp «HOM»-1 mt. Kongykromerp «Dxcrept -002-6Hy -11ut. JlabopaTopHbrit
noHomep «M-510»-1 mr. pH-merp-mumuBonsT™erp «pH-150MU»-2 mt. Pedpakromerp «IPD-454» - 1mr. Meranka

Poccuiickas denepanus, 362025,
Pecryonuka
Cesepnas OceTtus — AnaHus,
ropox Bnanukaskas,
yi1. Baryruna, nom 44-46,
yueOHbIit koprryc Ne 7,
ayn. Ne 114
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maruuTHas «[13-6110» ¢ mogorpesom-2 mr. ®oromerp 30M3 KOK-3-01 - 1 mrr. Muxpockon OuHOKYIsApHBIH "Mukmen-1"- 1
mr. Aranmm3zarop «@mroopar 02-2M» - 1 mt. bans Bogsnas ayxmectHas UT-4302E ULAB — 1 mr. Cnekrpodoromerp I19-
5300BU — 1 mr. HarpesarensHast mmta ES-H3040 — 1 mr. Lentpudyra Tagler HacTonpHast 1abopaTropHast MequItHCKas 1o TY
— 1 mr. Ilomspumerp kpyrooit CM-3 -1mt. Becrr ananmurnaeckue SHINKO HT 84RCE — 1 mrr. Becwr Texnnmueckue M-ER — 3
mt. Cymtensiif mkad H1C-80-01-CITY — 1 mir.

Jla6opaTopust ®U3UKO-XUMHYECKHX METOA0B HCCIEA0OBAHMSI, KyPCOBOT'O IIPOSKTUPOBAHMS, BEITIOJTHEHHS MarucTepCenx
JIMCCEPTaLHi, BRITYCKHBIX KBaJH(UKANOHHBIX paOOT, TPYIIIOBBIX ¥ HHIMBHIYAIBHBIX KOHCYJIBTALIMN: IIPENOaBaTeIbCKUI
CTOII, CTYJ, CTOJIBI ¥ CTYJBS JUISl 00yJatOIIIXCSI.

Ob6opynoBanne: [lepcoHabHEIH KOMITBIOTEP B KOMIUIEKTE C IPOrPaMMHBIM O0eciedeHIeM, BEIXOJOM B ceTb MHTepHeT n
JIOCTYTIOM B DJICKTPOHHYIO HH(OpMaIMOHHO-00pa3oBaTeibHyto cpeny COIY,

[poextop Epson EB-735Fi KomrutekT rmocraBku (KperuieHHe UIsl IPOeKTOpa, NIHYp MUTaHus) — 11mT.,

Hoyr6yx IMponseomurens 000 "AUCUAJITEXHO" — Imr.,

Iporpammuoe obecrieuenue: [Tporpammuoe obecrieuenune: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cucrema xommsioreproit Bepcrku MikTex, Kasperksy Endpoint Security, TIporpammaoe
obecrieyeHne ISl pelakTHPOBaHUs XuMuueckux Gopmyi Isis Draw, CructeMa Moucka TEKCTOBBIX 3aMMCTBOBaHHUH
«Anrtumiaruar.BY 3y, [Iporpamma mist 9BM «bank Bonpocos st KoHTpoits 3HaHui», VSDESK, Yeryru cBsi3m (octym k ceTn
nnTepHer), MOODLE, JInunblii kabuser crynenTa/corpyanuka, KOII (nomen Ha Sunekce), Pycl'apa, ViPNet

JlaGopaTopHoe o6opynoBanue: ®otoxonopumerp ¢ HabopoMm kioBer KOK-3-01, 30M3 ¢ Habopom kroBeT — 1T, Beckt
naboparopHsle 3nekTpoHHsle BM5101 — 1 mit., Becst ananurnueckue SHINKO HT 84RCE c nosepkoit — 1ut., pH-merp 150
MMU — 1 wrr., Memanka MarHuTHast ¢ mogorpesoM 1 nudpossiM Tepmoperyisropom Kommiekr Heidolf — 1 mr. Pedpaxromerp
WP®-454B2M (c moacBeTkoi u jgor. mkanoi) — 1 mwr. UV-1650PC UV-VISIBLE SPECTROPHOTOMETER (SHIMADZU)
CriekTpodoTOMeTp BUANMOM 001acTH € IporpaMMHBIM obecrieuenneM -1 mr., Konnykromerp nopratusabiiit OHAUS ST300C-
B — 1 wr., HarpeBarensHas mnta ES-H3040 -1mr., Yceranoska "BioLogic Science Instruments SP-50" ¢ HaGopoMm amekTpoioB
(Onexrpospl pabouune: IIIATHHOBBIN, CTEKIOrpaUTTOBBIH, DIEKTPO CPaBHEHUS! XJIopcepeOpsHblif)— 11T

Poccuiickas ®@eneparns, 362025,
Pecny0Onuka
Cesepnas OceTns — AnaHus,
ropox Biaaukagkas,
yn. Baryruna, nom 44-46,
y4eOHbIi kopmyc Ne 7,
ayn. Ne 318

JladopaTopusi TOHKOro OPraHM4ecKoro CHHTe3a /Ul POBEJCHHS Hay4HO-UCCIIEIOBATEIbCKOH paboThl, KypCOBOIO
MPOEKTUPOBAHHS, BBINIOIHEHHS BBIITYCKHBIX KBAJIM(HUKAIMOHHBIX paboT, IPYINOBBIX U MHIUBUIYAJIBHBIX KOHCYJIbTALUH:
PETO/IaBaTENbCKUI CTOJ, CTYI, CTOJNBI U CTYIIbs I 00Y4arOIMXCs.

Ob6opynosanue: [lepcoHalbHBI KOMITBIOTEP B KOMIUIEKTE C IPOrPaMMHBIM 00eCIieueHHEeM, BBIXOIOM B ceTh VIHTepHeT 1
JIOCTYIIOM B 3JICKTPOHHYIO MH(OpPMaIMOHHO-00pa3oBareibHyo cpeny COI'Y

IMporpammHoe obecrieuenue: [Tporpammuoe obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanust Sunrav WEB Class, Cucrema komnbrorepHoii Bepctkn MikTex, Kasperksy Endpoint Security, ITporpammHoe
obecrieyeHne ISl pelakTHPOBAHUS XUuMuueckux Gpopmyit Isis Draw, CrucreMa MoucKa TEKCTOBBIX 3aMMCTBOBAHUH
«Anrumiaruar.BY 3y, Iporpamma st 9BM «baHk BorpocoB ajist koHTpoutst 3HaHuiy, VSDESK, Yenyru csizu (mocty k cetu
unrepuer), MOODLE, JInunsiii kabuner cryaenra/corpyauuka, KOIT (momen Ha Sunekce), Pyclapa, ViPNet

JlabopaTtopHoe ob6opynoBanue: llkad BoiTspkHOM nenpHOMeTaundeckuit JIAB-M 11IB ME- 3. XpomaTo-macc-CrieKTpoMeTp
ThermoScientific — lmr. Peakrop mist poroxumuueckoro cuntesa Lucent360 Advanced package, HepatoChem — lur. Becsr
ananutdeckue A&D HR-150 AZG (152r, 0,1 mr, aBrokanuOpoBka) (¢ moBepkoit) — lmr. pH-metp 150 MU — 1 mt. Memanka
MarHuTHas ¢ IOAOrpeBoM | 1P poBeiM TepmoperyisitopoM Kommiekr Heidolf — 4 wit. Poranmonustii ucnapurens Hei-VAP
Value — 3urr., Harpesarenbhas miura ES-H3040 -2mir. [lkad cymunbheiii kouBekimonHbiii IIIC-40-01 — 1mir. Bakyywm-
cymrinbhbiid mkad CITT-200 — 1wrr. Hupkynsimonnstit oxnamurens Huber KISS K25 — 1mr. MemOpaHHbIi BaKyyMHBIH HacoC
KNFN 842.3 FT.18n — lurr. YacrorHsrii npeobpaszoBatens Altivar ATV310HU30N4E — luir. Mcrounuk GecriepeOoiHOro
muradust APC by Schneider Electric Smart-UPS SRT 6000VA R — 1urr. Komnercorpad OH 814 — 1. TTorenuuocrar SP 50 —
Lurr. Tleus mydenbaass CHOJI — 1.

Cesepnas OceTtus — Ananus,
ropon Bnanukaskas,
yia1. Baryruna, nom 44-46,
yueOHbIit Koprryc Ne 7,
ayn. Ne 608

69



70



