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1. HammeHnoBaHue JUCHUININHBI

dusnka KUOKHUX KPUCTAJJIOB

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 03.03.01 IIpuknagapie MaTeMaTuka u puU3NKa

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs TUCHUILTHHB DPU3MKA KHAKHX KPUCTANIOB Y 00yJarOmerocs JOIKHBI OBITH
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

03.03.01 IpuxmanHabie MaTeMaTHKa U (pr3nka (HarpaBiIeHHOCTS : [Iporpamma mmpokoro mpoguis)
ITK.4 ciocoOHOCTH MPUMEHSATH TEOPHUIO U METOIbI MATEMATUKH, GU3UKH U HH(OPMATUKHU IS TOCTPOCHHUS
KAaueCTBEHHBIX U KOJMYECTBEHHBIX MOJIENIEH



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

03.03.01 Ilpuknanusie MaTeMaTHKa U (U3MKa (HAIIPABICHHOCTD:
[Iporpamma mupokoro npouss)

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

10

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

144

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

56

IIpoBenenue JeKIUOHHBIX
3aHATHH

42

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

14

CamocTrosiTesbHast padoTa
(ak.4ac.)

88

@®opMBbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
[TucebmenHOE KOHTPOJIBHOE MeponpusTue (3)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3ameH (10 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

DuU3UKA KUIKUX KPUCTALIOB

O01mme cBeeHU 0 JKUAKUX KPUCTALIAX
Knaccudukanus ®uakux KpuctamioB. TepMOTpOIHbIE U TUOTPOIIHBIE KUIKUE KpUCTaIUIbl. Hematukw,
XOJIECTEPUKU, CMEKTHKHU - UX CTPYKTYpa, CBOMCTBA, XapaKTep yHOPsI0UCHHUS.

KontunyaabHas teopusi O3eena - ®panka
CBoOoiHast SHEPTUSI OPHEHTAIIMOHHBIX JedopMmanuii. Yrpyrue moayinu. Tunsl gedopmaruii. Y cnoBus
paBHOBeCHs 1€(POPMHUPOBAHHOTO COCTOSIHUSA KHJKOTO KpUCTAIIA.
MounekynspHbli quamarsetusM. BocpunMunBocTs. MarantHas ayimHa korepeHTHOCTH. [lepexon
@penepukca. Ilepexonpt Ppenepukca B HEMaTHKaX U XOJECTEPUKAX B YCIOBUAX CJIa0OT0 MOBEPXHOCTHOTO
CLEIUICHUS.
QiryKTyaluy IUPEKTOpa B HEMAaTUYECKOM JKHIKOM KpUcTaiuie. Koppemnsiys KOMIIOHEHT TUPEKTOpa B
HEMaTHYEeCKOM JXKUAKOM Kpuctaie. KoppensiuuonHas anuHa (QiIyKTyanui.
Ilepexo XOIeCTEPUK - HEMAaTUK B MATHUTHOM IIOJIE.

Teopus Jlanaay - ne Kena
CkarsipHbIe U TCH30pHBIC MapaMeTpsl opsiaka. Teopust Jlanmay - ne Kena dazoBoro mepexoaa HeMaTHISCKUI
AKUAKUI KPUCTAJUT - U30TPOIHAS KUAKOCTb. [IpMurHbBI OJHOOCHOCTH HEMaTHUYeCKOH (a3bl. AHAIHU3
TEPMOJAMHAMUYECKOTO MOTEHIMAA.

Teopus cpeanero noJusi Maiiepa - 3ayne
I'amunbronuan Maiiepa - 3ayne. [lpubnmkenue cpennero noss. CBoOoHas 3HEprusi. Y paBHEHUS
camocoryacoBanusi. OpHEeHTAIIMOHHOE YIOPSI0Y€HUE HEMATUYECKOTO JKUAKOTO KpUCTaia U (Pa3oBBIN epexos
B M30TPOIHYIO KUAKOCTh B Mozienin Maifepa - 3ayre.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. JJanpay, JI.JI. Kypc Teopetnyeckoit pusuku. Ctaructuueckas ¢pusmka : yuedHoe mocooue / JI.JI. Jlannay,
E.M. JIudpmm. — 5-e u3z., crep. — Mocksa : DUSMATIIUT, 2001. — 616 c. — ISBN 978-5-9221-0054-0.
— Texcr : anexTpoHHbIi // JlaHsb : 3mekTpoHHO-OMOIMOoTeuHas cucteMa. https://elis.psu.ru/node/619858

2. 3axyieBHBIX A. H. ®u3uka (a30BbIX Iepexo10B B XKUAKHX KpUCTAIUIax:yuyeOHo-MeToanueckoe nocodue/A. H.
3axueBHbIX.-[1lepmb,2007, ISBN 5-7944-0891-X.-127.-bubnuorp.: c. 121-126

3. 3axneBHbix A. H. OcHOBBI cTaTucTUUECKON (DPM3UKH KUIKUX KPUCTAIIOB:yueOHOE TOCOOHE IO CIIELKYPCY
"®uzuka xuakux kpuctawios"/A. H. 3axneBHbix.-I1epmb,2006, ISBN 5-7944-0618-6.-89.-bubmmorp.: c. 85-88

4. biunos JI. M. XKuakue kpuctamibl:cTpykTypa u cBoiicta/Jl. M. bannos.-MockBa:URSS,2013, ISBN 978-5-
397-03468-5.-480.-bubnmorp. B KOHIIE TJ1.

JdomosHuTebHAA:

1. Yannpacekap C. Xunkue kpucramisl/C. Hanapacekap ; nep. ¢ anra. JI. I'. anteiko ; mox pen. A. A.
Benenosa, U. I'. YnuctsakoBa.-MockBa:Mup,1980.-344.-bubnuorp. B KoHIIE TJIaB

2. Kneman M., JIaBpertoBud O. JI. OCHOBBI (pU3UKH YACTUYHO YHOPSIOUYEHHBIX CPE: )KUAKNE KPUCTAILIIBI,
KOJIJIOUBI, (ppaKTasbHbIe CTPYKTYPBI, HOTUMEPHI U Onoioruyeckue o0bexTsl/M. Kneman, O. 1. JIaBpeHTOBUY ;
pen.: C. A. Ilukun, B. E. JImutpuenko ; nep. ¢ aura. E. b. Jlorunosa [u ap.].-Mocksa: ®uzmatiut,2007, ISBN
978-5-9221-0699-3.-680.-bubnuorp. B noACTpOY. IpUMeEY.

3. e Ken I1. ®uzuka xunkux kpucramion/I1. ne XKen ; pea. A. C. ConuH ; nep. A. A. Benenos.-
Mocksa:Mup,1977.-400.-bubnuorp. B KOHIIE TJIaB

4. Jlannay JI. JI. Teopernueckas ¢puzuka.ydeOHOE TOCOOHUE IS CTYACHTOB (PU3NYECKHUX CIIEIUATLHOCTEH
yuuBepcutetoB T. 7. Teopus ynpyroctu/JI. 1. Jlannay, E. M. Jludmmwi ; pen. JI. I1. ITutaeBckuii.-5-¢ usm.,
ctep..-MockBa:®U3MATIINT,2003, ISBN 5-9221-0122-6.-264

5. Amutpues, A. B. OcHOBBI CTaTUCTUYECKON (PU3UKU MaTepuanoB : yueOHuk / A. B. iImurpueB. — Mockaa :
MockoBCKuil rocyJapcTBeHHbIN yHuBepcureT umenu M.B. Jlomonocosa, 2004. — 672 c. — ISBN 5-211-
04830-X. — Tekcr : 27eKTpOHHBIH // DnekTpoHHo-0ubnnoTeynas cucrema IPR BOOKS : [caii].
http://www.iprbookshop.ru/13062



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://2012books.lardbucket.org/books/introduction-to-chemistry-general-organic-and-biological/s11-
solids-liquids-and-gases.html This is “Solids, Liquids, and Gases”, chapter 8 from the book Introduction to
Chemistry: General, Organic, and Biological

https://www.ilcsoc.org/ ILCS The International Liquid Crystal Society

https://polit.ru/article/2010/12/10/bobrovsky/ [1yommunsie nekiuu [lomut.py. Anekceir boOpoBckumid.
Kunkue kpuctamisl 1 XKK-noaumepsl

https://tvkultura.ru/video/show/brand_id/20898/episode id/156422/video_id/156422/viewtype
Academia. Anekceii booposckuii. "HeoObikHoBeHHBIE TpeBpanienust KK-nonumepos"

https://www.youtube.com/watch?v=Idvp8Pwe9 g Hayunrie uctopuu. Beimyck 3. XKunkue kpuctamibl u
KK-nomumepsr

10. Ilepeyenb HHGOPMAITMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX MPH OCYIIECTBJIEHUH
00pa30BaTeJIbHOI0 MPOLECcCa MO IMCUUILIHHE

OO0pa3zoBaTeNbHBII PoIiece MO AUCHUIUTHE DU3NKA KUAKUX KPUCTAIOB MIPE/IIOIaracT UCTIONb30BaHUE
CIICAYIOIETO MPOTPAMMHOTO 0OecTieueH s 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:
- IPE3CHTAI[IOHHBIE MaTEePUAIIbI;
- IOCTYTI B pexxuMe on-line B DnekTpoHHyto 6ubnmoreunyto cucremy (3bC)
- IOCTYT B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHON Cpely YHUBEPCUTETA.
- InTepHeT-cepBUCHI U 3JICKTPOHHBIE PECypPChI (TIOUCKOBBIE CUCTEMBI, JJIEKTPOHHAS [T0YTa U T.1I.)

[lepeueHs HEOOXOAMMOTO JUIIEH3MOHHOTO | (M) CBOOOIHO pacpOCTPAHIEMOr0 IPOrPaMMHOTO
obecreyeHus:

- MPUJIO’KEHHKE, TTO3BOJIsAIOIIee MpocMaTpuBaTh PDF-daitnb

- opucHbIN makeT npunoxkennit «LibreOfficey.

HpI/I OCBOCHHHU MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 MO0 JUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIBb30BAHUC
MaTepHasoB, pa3MeleHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U TPOBE/ICHUY 3aHATHI B pEXKUME OHJIAWH MOTYT
HCTIOJIb30BATHCS:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHOBe u1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALUH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOM paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM VISl OCYIIEeCTBJICHHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

JJist TIEKIMOHHBIX U TIPAKTHYECKUX 3aHATHH TPeOyeTCs ayAUTOPHsI, OCHAIIIEHHAS MPE3CHTAIIMOHHON TEXHUKON
(poexTop, IKpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CTIeYeHIEM, MEIOBOH (1) WK
MapKEepHOH JOCKOM.

JUnst TpynIOBbIX (MHIMBHLYaJIbHBIX) KOHCYJIbTAlUN TpeOyeTCs ay IUTOPUs, OCHAILIEHHAs MEJIOBOU (1) WU
MapKEpHOH JOCKOM.

Jlst mpoBeieHNsT TEKYIIEro KOHTPOJIS TpeOyeTcs ayuTOpHsI, OCHAIIICHHAS MEJIOBOM (M) WJIM MapKepHOM
JIOCKOH.



Jl1st caMOCTOSTENTbHOM pabOThI CTYAE€HTOB TPEOYETCs ay AUTOPHSI, OCHAIIEHHAs! KOMIIBIOTEPHOW TEXHUKON €
BO3MOKHOCTBIO MOAKIIIOUEHUS K ceTH «IHTepHeT», ¢ 00eCIIeYeHHbIM JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTENbHYIO cpeny YHuBepcurtera. [lomemenus Hayunoi 6ubmmortexku [ITHUY

[Tomemenust nayunoi 6uomuorexku [ITHUY mist oGecniederHust caMoCTOSITEIbHON PaboThl 00yYarOIINXCS:

1. Hayuno-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHaibHbIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHalbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 3a1 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 mepcoHaIbHBIMU
KOMIIbIOTEPAMH C JOCTYIIOM K JIOKaJIbHOM U INT00AIBHOM KOMIIBIOTEPHBIM CETSM.

Bce koMInbroTephl, yCTaHOBJIEHHBIE B TOMEUIEHUAX HAyUYHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparnmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-nipaBoBast cucrema «Koncynprantlnocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
Du3uKa KUAKUX KPUCTALIOB

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.4

CIIOCOOHOCThH NPHMEHATDb TCOPUI0O U METOABI MATECMATHUKH, (l)l/I3I/IKI/l H I/IH(l)OpMaTI/lKI/I JJIA
MOCTPOCHUA KAYCCTBCHHBIX U KOJIUYE€CTBCHHBIX MOHeﬂeﬁ

KomMmnerennus IlnannpyemMble pe3yJabTaThl Kputepumn oniennBanusi pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.4 3HaTh: KJIACCU(DUKAITUIO KUTKHX HeynosierBopure

CIIOCOOHOCTH MIPUMEHSTh
TEOPHUIO U METOJIbI
MaTeMaTHKH, QU3UKU U
UHPOPMATUKH /TS
IIOCTPOCHHUS
KAaueCTBEHHBIX U
KOJIMYECTBEHHBIX
Mozenen

KPHUCTAIIJIOB,
(heHOMEHOJIOTHYECKUE 1
MHKPOCKOIIMYCCKNEC TCOPUUN
KUJTKOKPHUCTATITHIECKOTO
COCTOSTHUS BEIIIECTBA.

YMeTh: HCHOJIb30BaTh
(dbeHOMEeHOIOTHYeCKre U
MUKPOCKOIIUYECKHE TEOPUH ISt
OTIMCAHUS CTPYKTYPHI U
(bU3UYECKUX CBOWMCTB
KUJIKOKPUCTATUTMUECKIX
BEIICCTB.

Bnaners: MeTonamMu onvcanus
OPUEHTALIMOHHOMN
YHOPSIIOYEHHOCTH.

He 3naet knaccuduxanuro ;xuaKux
KPHUCTAIJIOB, (DEHOMEHOJIOTHYECKHE U
MUKPOCKOITUYECKUE TEOPUH
KHUJKOKPUCTAIITUYECKOTO COCTOSIHUS BEIIECTBA.

He ymeer ucnosnbp3oBaTh (peHOMEHOJIOTUYECKUE
Y MUKPOCKOIIMYECKUE TEOPUH JIJISI ONTUCAHUS
CTPYKTYpHI U (PU3HUECKUX CBOWCTB
KUJKOKPUCTAIIIMYECKUX BEUIECTB.

He BJIaACCT METOdaMHU OIIMCaHUA
OPUEHTALIMOHHOH YNOPSAJ0UYEHHOCTH.
YaoBaerBopuTeabH
3HaeT KIacCUPUKAIUIO KUJKUX KPUCTAILIIOB.
JIeMOHCTpHUpPYET YaCTUYHO COPMHUPOBAHHBIE
3HaHHEe ()EHOMEHOIOTHUECKUX U
MHUKPOCKOITUYECKUX TEOPU
KHUJKOKPUCTAIITUIECKOTO COCTOSIHUS BEIIECTBA.

JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHOE
yMEHHE UCII0NIb30BaTh (PEHOMEHOJIOTHYECKHE U
MHUKPOCKOITMYECKHE TEOPUU I ONTUCAHUS
CTPYKTYPHI U (PU3NYECKUX CBONCTB
KUJIKOKPHUCTATUTMUYECKUX BEIIECTB.

Brnaneer MeTomamu onMcaHusl OpUEHTAIMOHHOM
YIOPSAIOYCHHOCTH.

Xopoio
3HaeT KJIacCU(PUKALIUIO KUJKUX KPUCTAIIIIOB.
JleMoHCTpHpYeT CPOPMHUPOBAHHOE, HO
cojiepkaliiee OTaeNIbHbIe IPOOebl 3HAHNE
(EeHOMEHOIOTMYECKIX 1 MUKPOCKOITMYECKUX
TEOPHH KUIKOKPUCTAIIIMUECKOTO COCTOSIHUS
BEIIIECTBA.




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

JleMoHCTpHpYEeT CPOPMUPOBAHHOE, HO
cojiepkalliee OTaesIbHbIe IPO0Oebl yMEHHE
UCIOJIb30BaTh (PEHOMEHOJIOTUYECKHUE U
MHUKPOCKOIUYECKHE TEOPUHU JJIsl ONTUCAHUS
CTPYKTYpbI U (PU3NYECKUX CBOICTB
KHUJIKOKPUCTAIIIMUECKUX BEIIECTB.

JlemoHCTpUpYET CHOPMUPOBAHHOE, HO
coJiepKaliee OTACIbHBIC TPOOEIIbI BIIaJICHUE
METOJaMH OIHMCAHUS OPUEHTAIMOHHOMN
YIOPSIIOYEHHOCTH.

OTtau4dHo
3HaeT KIacCU(UKAIUIO KUJKUX KPUCTAIIIOB,
(heHOMEHOJIOTHYECKHE U MUKPOCKOITUYECKHE
TEOPHUH JKUJIKOKPUCTAITUYECKOTO COCTOSTHHS
BCIIECTBA.

YMeer ucnonb30BaTh PEHOMEHOIOTHYECKUE U
MUKPOCKOIIMYECKUE TEOPUH ISl OTUCAHUS
CTPYKTYpBI U (PU3NYECKUX CBOICTB
KHUJIKOKPUCTAJNINYECKUX BELIECTB.

Brnageer MmeTosiamu onvcaHusi OpUEHTAIIMOHHON
YHOPSAOYEHHOCTH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku ;. ba3zoBas

Bua MeponpusiTusi NPOMeKYTOYHOM aTTeCTALMH ¢ DK3aMEeH
Cnoco0 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OLeHKa M0 JUCUUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlK ONpPEeNsIeTCs Ha OCHOBE 0aioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSIX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIepro/a.
MaxkcuMajibHOe KoJIH4YecTBo 0aiaoB : 100

KonBepranusi 60a/uU10B B 0TMETKH

«oTianyHo» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«YJ0BJIETBOPUTEJIbHO» - 0T 48 10 60
«HEeYIO0BJICTBOPUTEIbHO» / «He3a4TeHo» MeHee 48 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

OO01mue cBeneHus O KUIKAX
KpHUCTaJIJIax
Bxoanoe TectupoBanue

OCHOBBI TEOPETUYECKOIN MEXaHUKH,
MOJICKYJISIPHOM (pU3UKH,
ANEKTPOAUHAMUKHU.OCHOBHbBIE CBEACHUS U3

BCKTOPHOI'O U TCH30PHOT'O aHaJIMn3a.

nK.4

CIOCOOHOCTH MPUMEHSITH TEOPHIO
1 METOJIbl MaTEMAaTHUKH, PU3UKU 1
WH()OPMATHKH JIJIS1 TOCTPOSHUS
KAYeCTBEHHBIX U KOJHYECTBEHHBIX
MoJeen

KontunyanbsHas Teopus
Ozeena - @panka
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

Knaccugukanus »xuKux KpucTauioB.
[Torenunan O3eena - @panka. Yopyrue
moayiu. Tumel negopmanuii. ¥YcnoBus
paBHOBecHs. MarHUTHas JUIMHA
korepenTHocTH. [lepexon dpenepukca.
IIepexon xonecTepuK-HEMAaTUK

nK.4

CIOCOOHOCTH MPUMEHSThH TEOPHIO
1 METOJIbl MaTEMAaTHUKH, PU3UKU 1
nH(pOpMATUKH 711 TOCTPOCHUS
KAYeCTBEHHBIX U KOJHYECTBEHHBIX
MoJelen

KonTtunyanbsHas Teopus
Ozeena - ®paHka
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Kaccudukanust >kuIKkux KpuCTaLIOB.
[Torenman O3eena - @panka. Yopyrue
Moayu. Tumbl aedopmanuii. Y croBus
paBHOBecHs. MarHuTHas JIJTMHA
korepeHTHOCTH. [lepexon @penepukca.
Ilepexon XonecTepuK-HEMATHK.

nK.4

CIOCOOHOCTH MPUMEHSThH TEOPHIO
1 METOJIbl MAaTEMAaTUKH, PUZUKHU 1
nH()OpPMATUKH 711 TOCTPOCHUS
KAQ4CCTBCHHBIX U KOJIMYCCTBCHHBIX
MoJelen

Teopus cpeanero mnosns
Maiiepa - 3ayne
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

MUKPOCKOTTUYECKUA U MAKPOCKOTTUYECKUI
TEH30pbI OPUEHTAIIMH, TTapaMeTp MOPSIKa,

ocHOBHI Teopuu Jlannay-ne )KeHa, OCHOBBI

teopun Maitepa-3ayme

IK.4

CIIOCOOHOCTB MPUMEHSTH TEOPUIO
1 METOJAbI MaTEMATUKU, (1)I/I3I/IKI/I n
UH(POPMATUKHU JJIS1 IOCTPOCHUS
Ka4C€CTBCHHBIX U KOJINYCCTBCHHBIX
Mojelen

Teopus cpeanero noss
Maiiepa - 3ayne
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Knaccugukarus ;xuaKux KpUCTaIoB,
MUKPOCKOIIMYECKHIA U MaKPOCKOTTMIESCKHIA
TEH30Pbl OPUCHTAIINH, TTAPAMETP TOPSIIKA,
ocHOBBI Teopun Jlanmay- ne JKeHa, OCHOBEI
teopun Maitepa 3ayre.




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

Oo0mme cBeeHN s 0 KUIKUX KPUCTAJIIAX

[TpoaomKUTENTEHOCTD MIPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTAllNH: .5 yaca
YcoBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH padoThI

MaxkcuMaibHBIN 0aJl1, BRICTABIIIEMBIH 32 MEPOTIPUATHE TPOMEKYTOUHOM aTTecTanuu: )
[TpoxoxHoii 6amt: 0

IToxa3zarTenn oeHUBaAHUA

Bajaabl

Pemenne kaxJ10ro 3alaHust BXOJHOTO KOHTPOJISL OLIEHUBAETCS 110 CIEAYIOIIECH CXeME: BEPHBIN

otBeT - 1 Gamr; HeBepHBIN oTBeT - 0 6aymioB. Beero 6 3amanuii.
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KonTtunyannHnas teopusi O3eena - @®panka

[IponomKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS TPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBust poBeICHHSI MEPOIIPUATHUS: B 4aChl AyAUTOPHOH PadoThI

MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTectanun: 30
[Tpoxoxnoii 6amr: 13.3

IToxa3zarTenn oeHNBAHUA

Bajaasl

PacuerHoe 3a1anue 1: BepHOe pelieHue 3a1aHus - 3 6aiia;B pelieHHH eCTh He3HAUUTEIbHBIC
omKOKH - 2 Oaniia;9acTHYHOE pelIeHue 3a1anus - | 6ayur;HeBepHOE pereHue 3aganus - 0

0aJLIOB.

Pacuernoe 3amanue 2: BepHOE pelICHHE 3aaHus - 3 Oaia;B pelIeHnH eCTh He3HAYUTEIIbHbBIE
omuOKH - 2 6aja;9acCTUYHOE PEIICHHE 3adaHus - 1 OaJlT;HeBEepHOE pelIeHne 3aaanus - 0

0aJUIOB.

PacuetHoe 3amanue 3: BepHOE pelIeHHe 3aqaHus - 3 0asia;B pEIICeHUN €CTh HE3HAUUTEThHBIE
omuOKH - 2 Oania;9acTHYHOE pelIeHue 3a1auus - | 6ayur;HeBepHOE perieHue 3aganus - 0

0aJLIOB.

311ech yKa3aHbl KPUTEPUU MOJTYUYEHHUs IEPBUYHBIX 0aNIOB 32 KOHTPOJIBHOE MEPONIPUATHE.
Htoroseie 6amibl B petuHr no 100-6amuibHoi mkane paccunteiBaeT ETUC cornacHo BKiagy
(30%) KOHTPOIBHOT'O MEPOTIPUATHS B UTOTOBYIO OLICHKY.

KonTtunyannHnasi teopusi O3eena - @®panka

[IponomKUTENBHOCTS TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ay/INTOPHO padoThI

MakcumanbHBIH 0ajul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 10

IToxa3zarTen oeHUBAHUA

Bajaasl

Pemenue kaxaoro 3aanusi KOHTPOJIBHOM pabOTHI OLIEHUBAETCS 10 CIEAYIOIIEH CXeMe:BEPHBIH

oTBeT - 1 6amr;HeBepHBIi oTBeT - 0 6ammoB.Beero 12 3amanuid.
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3nech yKa3zaHbl KpUTEPUU MOTYYCHHUS IEPBUYHBIX OAJIIIOB 32 KOHTPOJIHHOE MEPOIIPHUSITHE.
Urorossie 6amner B pedituHr 1o 100-6amtbHoi mikane paccuntbiBaeT ETUC cornmacHo Bkiaxy
(20%) KOHTPOJIBLHOTO MEPOIPUSITUS B UTOTOBYIO OLICHKY.




Teopusi cpeanero mosast Maiiepa - 3ayne

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxoanoii 6amn: 10

IToxa3zaTesn oneHUBAHUS

Banabl

Pacuernoe 3aganue 1: BepHOE penieHne 3aaanus - 3 6ajuia; B pEIICHUH €CTh HE3HAYNTEIbHBIC
omunOKY - 2 6aia; YyacTUYHOE pelieHre 3a1anus - | 0ann; HeBepHOe peleHue 3aaanus - 0
0asioB.

3

PacueTtHoe 3a1anue 2: BepHOE pellieHUE 3a/1aHus - 3 Oajlia; B PEIICHUU €CTh He3HAUUTEIIbHbBIE
OIMOKY - 2 6aJuTa; YaCTHYHOE pelIeHue 3aanvs - | 0amt; HeBepHOe peleHne 3a1anus - 0
OasoB.

371ech yKa3zaHbl KpUTEPUH MOJyUYEHUS IEPBUYHBIX OAJUIOB 32 KOHTPOJIBHOE MEPOIIPUSITHE.
Hroroseie 6amasl B peiiTuHr 1o 100-6ammpHol mikane paccuntbiBaeT ETUC cormacHo Bkiagy
(20%) KOHTPOIBHOT'O MEPOIIPUATHUS B UTOTOBYIO OLICHKY.

Teopus cpeanero noasi Maiiepa - 3ayne

[IponoIKUTENHbHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B Yachl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 30
[Ipoxoanoii 6amn: 15

IToka3aTenu oneHUBAHUA

Baaasl

Pemenne KaXXa01ro 3aJaHusa KOHTpOJIBHOﬁ pa6OTBI OLCHUBACTCA I10 cnez[y}omeﬁ CXEMC!: BepHHﬁ

oTBeT - 1 Oayn; HeBepHBIi oTBeT - 0 6amioB. Beero 12 3amanmid.

12

31ech yka3zaHbl KpUTEPUH MOTyUYEHHUS IEPBUYHBIX OAJIOB 32 KOHTPOJIHHOE MEPOIIPHUITHE.
Urorossie 6amnsl B pedtunr o 100-6amnbHoi mikane paccuntbiBaeT ETUC cornacHo Bkiagy
(30%) KOHTPOIBHOTO MEPOTIPUSTHUS B UTOTOBYIO OIICHKY.




