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1. HammeHOBaHMe JUCHUIIINHBI
XuUMHS TBEPAOIO Tea

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

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

Hamnpasnenue: 04.03.02 Xumus, Gpu3nka u MexaHuKa MaTepruagoB

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pe3ynbrare ocBOEHUS TUCUUIUIMHBI XUMHS TBEPAOro TeJia y 00y4aromerocs J0JKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

04.03.02 Xumus, puszrka 1 MEXaHMKA MaTepUaioB (HaMpaBJIeHHOCTH : [IporpamMma mmpororo mpoduis)

OIIK.4 CriocoO6eH npoBOIUTh aHAIH3 JIUTEPATYPHBIX JAHHBIX TI0 TEME HAYYHOT'O MCCIICIOBAHUS,
IUTAHUPOBATh U MIPOBOAUTH C COOTIOACHUEM HOPM TEXHUKH O€30MacHOCTH 3KCIIEpUMEHTANIbHBIE UCCIIeI0BaHuS,
MIPUMEHSATH PACYETHO-TEOPETUUECKUE METOIBI JIJIsl M3YUYEHHUSI CBOMCTB BEIIECTB U MPOIIECCOB C UX yUYaCTUEM C
HCIMOJIb30BAHUEM COBPEMEHHOMN BBIYMCIUTEILHON TEXHUKHU

HNuaukaropsl

OIIK.4.2 Cobupaer, aHanu3UpyeT U 00padaThIBACT JINTEPATYPHBIE JAHHBIC IO TEMATHKE UCCIIEAOBAHMUS,

COCTABJISIET IJIaH UCCIEAOBaHMS, BEBIOUPAET IKCIIEPUMEHTAIBHBIE  PACYETHO-TEOPETHUECKUE METO/IBI PEIICHUS
MOCTaBJICHHOM 3a7a4M UCXO/ISl U3 UMEIOIIUXCSI MaTEPUAIbHBIX U BPEMEHHBIX PECYPCOB



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.03.02 Xumus, pu3uka 1 MEXaHUKa MaTepHUajIoB (HAIIPaBICHHOCTb:
[Iporpamma mupokoro npouss)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 10
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA HtoroBoe koHTposbHOE Meponpustue (1)
[TuceMeHnHOE KOHTpOJIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM Ok3ameH (10 Tpumectp)
arrecTanuu




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Xumus TBepaoro teiaa.llepBblii cemecTp
JucuumuinHa "Xumus TBeporo Tena" HareJaeHa Ha popMUpoBaHUe MPO(HECCHOHATBHBIX KOMITETCHIIUI
CTYJEHTA: CTYJIEHT pUOOpeTaeT (MM 3aKpEIUISIeT) CIEAYIOIINE KOMIIETEHLIUU: UCII0JIb3YET OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUILIMH B IPO(ECCUOHAIBHON JESITEeNbHOCTH, IPUMEHSIET METOABI MATEMaTUYECKOT O
aHaJIM3a U MOJICIMPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOIO UCCIIEI0BaHUS; CIOCOOEH NMPUMEHSATh
OCHOBHBIE 3aKOHBI XMMUHU TIPU 0OCYKICHUH MOTyYEHHBIX PE3yJIbTaTOB, B TOM YHCJIE C IPUBJICUYCHUEM
MH(POPMALMOHHBIX 0a3 NaHHBIX; BIIa/IeeT HABBIKAMH XHMHUYECKOTO IKCTIEPIMEHTA, OCHOBHBIMHU
CHUHTETHUYECKUMH U aHAIUTHYECKUMH METOaMH MOJTyUSHHs U UCCIIEJOBAHUS TBEPABIX TEIl;
BJIaJIe€T HaBbIKAMU PabOTHI HA COBPEMEHHOM y4eOHO-Hay4YHOI annaparype npy MpoBeACHUN XUMUYECKUX
HKCIIEPUMEHTOB; BJIAJZICET METOIaMHU PETUCTPALIUH U 00paOOTKU Pe3yIbTaTOB XMMUYECKUX IKCIIEPUMEHTOB.
JucuunnuHa «XUMHS TBEPJOTO TeJa» SIBISIETCS KOMIUIEKCHOW U Oa3upyeTcsl Ha 3HaHUAX, OJTYyYEHHBIX
CTYAECHTaMM IIpU U3y4yeHUH QyHIAMEHTAIbHBIX TUCHMIUIMH: «Heopranuueckas XuMusy, « AHaIUTHYECKas
XUMUs», «Pu3ndeckas Xumus», «Duznukay.

TBepaoe cocTosinne BemecTBa. TUNIBI XMMUYECKUX CBsI3ell B KPUCTAJLIAX. 30HHASI TeopUus
KPHUCTAJLI0B. 30HHASI CTPYKTYPa MeTAJJI0B, IMIJIEKTPHUKOB, OJYIPOBOJIHUKOB.
PaCCManI/IBaeTCSI TBEPAOC COCTOAHUEC BCIICCTBA, TUIIbI XUMHUYCCKHUX CBSI3CH B KpHucCTajljiaXx, 30HHAasA TCOpUA
KpPHUCTAJIJIOB, 30HHASl CTPYKTYpa METAJNIOB, TUAJIEKTPUKOB, OTYIPOBOIHUKOB.

JedexTbl KpucTALIHYECKOT0 cTpoeHusi. Toueunblie gedexTol. Anciaokanuu. I'paHunbl 3epeH.
Bausinue ne)eKTOB KPUCTAUIMYECKOT0 CTPOEHHSI HA CBOMCTBA TBEPAbIX TeJl.
PaccmaTpuBaroTcst pa3nudHbIe BUABI 1€(DEKTOB KPUCTAILITUIECKOTO CTPOSHUS (HyJIbMEpPHBIEC, OTHOMEPHBIE,
JIBYMEpPHBIE M TpeXMepHBIE Ae(DEeKThI) U X BIUSHUE Ha PU3NIECKHE U XUMHUUECKUE CBOMCTBA TBEP/IBIX TEJ.

Tsepablie pacTBopbl. [IpaBuiio ¢a3 'mno66ca. lmarpaMMbl COCTOSIHUS IBYXKOMIIOHEHTHBIX H
TPEXKOMIOHEHTHBIX CHCTEM.
PaccmarpuBaroTcst pa3audHbIe BHIBI TBEPABIX PaCTBOPOB, MpaBmiio ¢a3 'mbOca u OCHOBHBIE THIIBI THArPaMM
COCTOSIHUSI IByX- U TPEXKOMIIOHEHTHBIX CUCTEM.

Hpoueccm KPUCTAJJIN3AIIUHA TBEPABIX TEJ.
PaCCManI/IBaIOTCH TOMOT'CHHOC U T'€TCPOTCHHOC 3apOIII>IHICO6pa3OBaHI/I€ B IIPpOLECCC KPUCTATIIIM3allUU TBCPAbIX
TCJI, MCXaHU3MBbI pOCTa KPpHUCTAJIJIOB, MCTO/IbI HaHpaBHeHHOfI KpucCTallin3allv TBEPABIX TECJI.

®da3oBble MpeBpalleHUs] B TBEPAOM COCTOSIHMHI
PaccmatpuBarorcs pazoBble peBpalieHus B TBEPAOM COCTOSHHUHN, BH/IBI TPAHUIL Pa3/iesia B TBEPAOM Telie,
kiaccuukanus $pa3zoBbIX MIPEBpAIIEHUI B TBEPIOM COCTOSIHUH, (pa30Bble MPEBPAILEHUS, CONPOBOXKIAOIINECS
muddysueit u 6e3nudy3uonnbie hazoBbIe MPEBPAIICHUS.

IIpoueccol nuddy3un B TBEpPABIX Teaax
PaccmarpuBarotcst ha3oBble IPEBPAICHUS B TBEPAOM COCTOSTHHH, BUIBI TPAHUI] pa3/ielia B TBEPIOM Telle,
Kiaccudukays Gpa3oBbIX MPEBPALICHUH B TBEPIOM COCTOSHHH, (pa30BBIC MPEBPAIICHNUS, COTPOBOXKIAIOIIHECS
muddyzueit u 6e3nuddy3uonnsie pazoBble NPEBpPaIICHUS.

Oco0eHHOCTH KHHEeTHKH U MEXaHU3Ma XMMHYECKHX pealcum”l C YYAaCTHEM TBEPABIX TEJI.
PaCCManI/IBaIOTCSI 0COOEHHOCTH KMHETHUKH M MEXaHHU3Ma XUMHUUYECKUX peaKuHﬁ C y4aCTuCM
TBCPABIX TECJI, TUIIBL TBepIIO(i)a?;HI)IX HpCBpﬁIII@HI/Iﬁ N JTUMUTHPYIOIIUC CTaAWU IMPOoLECCa, MCTOAbI aKTUBAlITUU
TBEPABIX TECII.

Honnasn NMPOBOAUMOCTDL B TBEPIABIX TEJaX.
B JaHHOM pa3aciie paCCMaTpuBarOTCa HOHHAA IIPOBOAUMOCTD, TUITMYHBIC TBEPABIC SJICKTPOJINTBI, MCXaHU3M



MMPpOBOANMOCTH, a4 TAKIKC IIPUMCHCHNEC TBEPAbIX 3JICKTPOJINTOB.

CernerodjieKTpMKH, MAPO- U bE303JIeKTPUKHU. BakHelme KJIacchl AMIJIEKTPUKOB.
KoMno3nunoHHbie MaTepuaibl.
PaCCManI/IBaIOTCSI Ba)XKHEHIITNE KIaCChI JAUSJICKTPHUKOB, CCTHCTOJJICKTPUKOB, ITUPOIJICKTPUKOB U
MbE303JIEKTPUKOB, 0COOEHHOCTH MX CTPYKTYphI. Taxke B JTaHHOM pa3zielie paccMaTpHUBaeTcs KilacCupuKanus
KOMITO3UITMOHHBIX MaTepPHAJIOB, UX OCHOBHBIE TUITbI, 0OCOOEHHOCTHU CTPYKTYPHI U CBOMCTB KOMIO3UIIMOHHBIX
MaTepuasioB

MeTtoasb! Hccie10BaHUA TBEPABIX TeJl.
PaccmarpuBaroTcst COBpeMEHHBIE METO/IBI HCCIIEA0BAHUS TBEPABIX TEJI: PEHTI€HOCTPYKTYPHBIN aHAJIN3,
3JIEKTPOHHASI M aTOMHO-CUII0Basi MUKpockonus, MK-cniekTpockonus u ap. METOBI.



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. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:
1. Knoteko A. B.,IlpecaskoB U. A., Tpetbsikos 1. /[. Xumus tBeporo Tena:yuyedHoe mocodue is CTYIEHTOB,

obyyvaroruxcs o crienuanbHocTd 020101 (011000) "Xumus"/A. B. Knoteko, U. A. Tlpecuskos, 1O. /1.
TperbsikoB.-MockBa: Akanemus,2006, ISBN 5-7695-2262-3.-304.-bubimorp. B KOHIIE IJ1aB

2. [leryxoB U. B. ®u3nko-xuMu4eckrue OCHOBBI U3MEHEHHsI CBOMCTB MaTepHasioB:y4eOHOE TTOcoOue s
ctyneHtoB By30B/U. B. IletyxoB.-I1epmpb,2007, ISBN 5-7944-1013-2.-249.-bubnuorp. B KOHIIE TTaB

JdomosHuTeIbHAS:

1. Byrarus I1. 0. Xumuueckast pu3uka TBEpAOTo Tela:y4eOHUK Ui CTYACHTOB. 00yJalomuXcs Mo
Hanpasienuto 511700 "Xumus, pusuka u mexanuka marepuanos"/I1. FO. Byrsarun.-MockBa:13aarenscTBo
MockoBckoro ynusepcurera,2006, ISBN 5-211-04970-5.-272.



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

http://elibrary.ru Hay4unas snekrponHas 6mbimnoTeka
10. Ilepeyenb uHPOPMAITUOHHBIX TEXHOJIOT U, NCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJIbHOr0 MpoIecca Mo JMCUUIIHHE

OO0pazoBaTeNnbHBIN MPOIIeCce MO TUCIUIUTMHE XUMHUS TBEPAOro TeJa MPeIoiaracT uCrojib30BaHNe
CJIEYIOIIETOo MPOrPaMMHOTO O0ecTieueHusl U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
O0pazoBaTenbHbIN MpoIlece MO TUCIUIUIMHE XUMUS TBEPOTO Teja MPEANoIaracT UCIOIb30BaHHUE
CJICAYIOIIETO MPOTPAMMHOTO 00ecTieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
MPE3CHTAIIMOHHBIE MaTepUabI (CIIal bl IO TEMaM JISKIIMOHHBIX M TPAKTUYCCKUX 3aHITHH ),

JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbmnoTeunyto cucremy (ObC);

JOCTYT B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeIbHYI0 00pa30BaTEIbHYIO CPEly YHHBEPCHTETA.
[Tpu ocBoeHMM MaTepHalia U BHIITOJHEHHS 3aJaHH TT0 JUCIUIUINHE PEKOMEHIYETCs HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabunerax odyuaromuxcss ETUC [ITHUY (student.psu.ru)

IIpu ocBOCHMM MaTepUalla U BBIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B pEXKUME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucTteMa BUeoKoH(epeHIICBsA3H Ha ocHOBe TuaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TEKCTOBBIX MaTePHAJIOB U MPE3EHTAIINH, ayINO0- ¥ BHJICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPsEMbIE 3a/IaHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTeJBLHOIO0 NMpoLecca Mo AUCHHUILIMHE

1.JIexunoHHble 3aHATUSA: AyIUTOPUS, OCHAIIIEHHAS IPE3EHTALIMOHHON TEXHUKON
(TIpoexTop, 9KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOrPaMMHBIM
obecrieueHreM, MEJIOBOM (M) UJIM MapKEPHOU TOCKOM.

2. 3aHATHIA CEMHHAPCKOTO THMA (CEMHHAPHI, MPAKTHYCCKUE 3aHSITHS):
AyauTopusi, OCHAIIICHHAs PE3CHTAITMOHHONW TEXHUKOH (TIPOEKTOP, IKpaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOLUM MPOTPaMMHBIM 00€CIIEYEHUEM,
MEJIOBOH (1) WJIK MapKEPHOH T0CKO.

3. Jlns rpynnoBbIX (MHAWBUIyalIbHBIX) KOHCYJIbTALUN - Ay AUTOPHSI, OCHAILIEHHAS
MPE3CHTAIIMOHHON TEXHUKOU (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) €
COOTBETCTBYIOIIMM IIPOrPaMMHBIM 00€CTIeYeHUEM, MEJIOBOH (M) MIIM MapKEPHOH
JOCKOM.

5. [Ins npoBeieHNs TEKYILEro KOHTPOJIS - ay AUTOPUS, OCHAILIEHHAs MEJIOBOI

(1) nM MapKepHOU JOCKOH.

6. CamocTtosTenbpHas paboTa:

Aynuropus Ui CaMOCTOSITENIbHOM pa00ThI, OCHAILIEHHAS! KOMITBIOTEPHOI TEXHUKOM
C BO3MOXKHOCTBIO MOAKITIOUEHUS K ceTu «IHTepHeT», obecreueHHas I0CTYIIOM B
ANEKTPOHHYIO0 HH(OPMALIMOHHO-00pa30BaTENbHYIO CpEy YHUBEPCUTETA.

[Tomemenust nayunoi 6ubmuorexku [ITHUY mist oGecriedenust caMoCcToSITeIbHON PaboThl 00yYarOIIMXCS:



1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIBIOTEPHBIM CETSIM.

2. UnTanpHBIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIL 2, aya. 418. O6opyaoBaH 7 nepcoOHATbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a1 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIIBIOTEPOM C
JOCTYTIOM K JIOKQJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnmoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblil 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 mepcoHANbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce xoMmbroTephl, yCTaHOBICHHBIE B TIOMELICHUAX HAyYHOU OMOJINOTEKH, OCHAILIEHBI CIICAYIOIINM
MIPOrPaMMHBIM 00ecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnprii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynprantlmtocy



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
XuMus TBEpAOro TeJia

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

OIIK 4

Cnocoden NPOBOAUTDH AHAJIHU3 JIUTCPATYPHLIX JAHHBIX 10 TEME€ HAYYHOI'0 HCCJICAOBAHUA,
IVIAHUPOBATDb U ITPOBOJIMUTH € co0JIr01eHueM HOPM TEXHHKH 0e30macHOCTH IKCIIEPUMCEHTAJIbHBIC
uccjaeaoBanud, IPpUMECHATDb PACYCTHO-TCOPETHICCKUE METOADI 11 U3YUCHUSA CBOMCTB BellleCTB U
MpouecCcoB ¢ UX yJaCTHEM C HCIIOJIb30BAHHEM COBpeMeHHOﬁ BBIYHCJIUTEIbHOM TEXHUKH

Cobupaet, aHaTU3UpPyET
u oOpabaThIBacT
JIATEPATypPHBIE TaHHEIE
10 TEMAaTHUKE
UCCIICIOBAHMS,
COCTaBJIACT IIJIaH
UCCIIeI0BaHMs, BEIOUpAET
HKCIEPUMEHTANIbHBIE U
PacyeTHO-TEOPETUYECKHE
METO/IbI PEIICHUS
MOCTABJICHHOH 3a/1a41
UCXOJISl U3 UMEIOINXCS
MaTepUabHBIX U
BPEMEHHBIX PECYPCOB

pUMEHEHUS
IKCIIEPUMEHTAIBHBIX M PACYETHO-
TEOPETUYECKUX METOJIOB.

YMETh COOMpaTh, aHATTU3UPOBATh
U 00pabaThIBaTh INTEpATypHbIE
JTAHHBIE TI0 CTPYKTYpPE TBEPIABIX
Tel, neeKTaM Uux
KPHCTAITNYECKOTO
CTPOEHUS,YMEET COCTaBIISATh IUIaH
UCCIIEIOBaHMS COCTaBIIATh
KOPPEKTHBIN T1aHa
UCCIICIOBaHMU.

BJIAJICTh SKCIICPUMEHTAIBHBIMH U
pacueTHO-TEOPETHUECKUMH
METOaMU JIJIs BBISIBIICHUS
neEeKTOB CTPYKTYPHI,
YCTaHOBJICHHSI B3aMMOCBSI3U
ME¥K]ly CTPYKTYPOU U CBOMCTBaMHU
TBEPJOTO Tena.

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(uHaMKATOP) o0yueHust o0yueHust
OIlIK 4.2 3HATh BO3MOXXHOCTH, 00J1aCTH HeynoBiierBopureJ

HE 3HaeT BO3MOXKHOCTEH, o0tacTei
MPUMEHEHUS IKCIEPUMEHTAIbHBIX U PacueTHO-
TEOPETUYECKUX METOJIOB.

HE yMeeT coOupaTh, aHAIM3UPOBATh U
o0OpabaTkIBaTh JUTEPATypPHBIE JaHHbBIE IO
CTPYKTYpe TBEPJBIX Tell, HeeKTam ux
KPUCTAJUTMYECKOTO CTPOEHUSI, HE YMEET
COCTABJISITh TUIAH UCCIIEIOBAHUS,

HE BJIaJICET IKCTIEPUMEHTAILHBIMH U PAaCUETHO-
TEOPETUICCKUMH METOJAAMH JUISI BBISIBIICHUS
Ne(PEKTOB CTPYKTYPHhI, yCTAHOBICHUS
B3aMMOCBSI3U MEXKY CTPYKTYPOH U CBOWCTBaMU
TBEPAOrO Tela.

Y10BJ1€TBOPUTEbH
3HaeT OT/eIbHbIE BO3MOKHOCTH, 001acTH
IIPUMEHEHUS U MCII0JIb30BaHMS
HKCIEpPUMEHTAIbHbIE U PACYETHO-
TEOPETUYECKHE METO/IOB.
Brnaneet HekoTOpbIMM HaBbIKaMHu cOoOpa,
aHaJin3a 1 00pabOTKHU JIUTEPATYPHBIX JaHHBIX
10 CTPYKTYpE TBEPABIX T€M, NedeKTaM ux
KPUCTAJIUINYECKOTO CTPOCHU,
YMEET COCTaBUTh HEJOCTATOYHO KOPPEKTHBIH
IIJ1aH UCCIICAOBaHUA,
BH&I[CCT HCKOTOPBIMHA SKCIICPUMCHTAJIbHBIMHA U
PacyeTHO-TEOPETUYECKUMU METOAAMU JIJIST
BBISIBJICHUS 1€()EKTOB CTPYKTYPBHI,
YCTaHOBJIEHHSI B3aMMOCBSI3U MEXKAY CTPYKTYpPOM
U CBOMCTBaMHM TBEPJOTO Tea.

Xopomio




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

3HaTh OCHOBHBIE BO3MOXXHOCTH, OOJIACTH
IIPUMEHEHHUsI JKCIIEPUMEHTAIIBHBIX U PACYETHO-
TEOPETUYECKUX METOOB.

yMeTb coOMpaTh, aHAJIU3UPOBATh U
00pabaTbIBaTh JIUTEPATYPHBIE JaHHBIE 110
CTPYKTYp€ TBEpPAbIX TeJ, NeheKTaM Ux
KPUCTAJZIMYECKOTO CTPOCHUS,YMEET COCTABIISATh
IUIaH UCCIIEIOBaHUS

BJIAJIETh OCHOBHBIMH SKCIIEPUMEHTAIBHBIMU U
Pac4eTHO-TEOPETUYECKUMHU METONAMM IS
BBISIBIICHUS IE(EKTOB CTPYKTYPHI,
YCTaHOBJICHUS B3aUMOCBSI3H MEXKy CTPYKTYPOU
U CBOMCTBAaMHM TBEPJOIO TENA.

OT1iau4HO
3HAaTh BO3MOXHOCTH, 00JIACTH PUMEHEHUS
JKCIIEPUMEHTAIIBHBIX U PACYETHO-
TEOPETUYECKUX METO/OB.
yMeTh COOMpaTh, aHATU3UPOBATH U
00pabaTbIBaTh JIUTEPATYpPHBIC JaHHBIE 110
CTPYKTYp€ TBEPbIX Tell, AeheKTaM Ux
KPUCTAJIZIMYECKOTO CTPOEHUS,YMEET COCTABIISTh
IUIaH UCCIIEI0BAaHUS COCTABIIATh KOPPEKTHBIN
IUIAHA UCCIIEIOBaHUS.
BIIIETh DKCIIEPUMEHTAJIbHBIMU U PACYETHO-
TEOPETUYECKUMHU METOAAMM ISl BBISIBIICHUS
Ne(PEKTOB CTPYKTYpPhl, yCTAHOBJICHUS
B3aUMOCBS3U MEXIY CTPYKTYpPOMl U CBOMCTBAaMU
TBEPJOTO TeA.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema goctaBku : CYOC

Bupa MeponpusiTusi NPOMeKYTOYHON aTTeCTAINH ¢ DK3aMEH

Cnoco6 npoBeeHNsI MEPONIPUATHS MPOMEKYTOUHOM aTTecTanmum : OlLieHKa M0 JUCHUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlH ONPEENSIeTCS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUSITUSX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOe KoJIHYecTBO 0aioB : 100

KonBepranusi 60a/u10B B 0TMETKH

«otimyHo» - ot 81 mo 100
«xopowmo» - ot 61 1o 80

«YOBJIETBOPUTEJIbHO» - 0T 43 10 60
«HEeYIO0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK 4.2 JleeKThl KpUCTAIITMYECKOTO | 3HATh TEOPETUUYECKHUE MPEACTABICHUS O

Cobupaet, aHaIU3UpPYET U
oOpalaTeIBaeT JUTEpaTypHBIE
JTAaHHBIE 110 TEMATUKE
UCCIIEIOBaHMSI, COCTABIISACT IJIaH
UCCIIEIOBaHMs, BEIOUpPACT
HKCIIEpUMEHTAJIbHbIE U PaCUe€THO-
TEOPETUYECKHE METOBI PEIICHUS
MIOCTaBJICHHOW 3a71auil UCXOs U3
UMEIOLINXCS MaTepUaIbHBIX U
BPEMEHHBIX PECYpPCOB

cTpoeHus1. Toueynble
nedexTsl. Jluciokammm.
I'panuusl 3epeH. Biusanue
ne(heKTOB KPUCTALTUIECKOTO
CTPOEHHUs Ha CBOWCTBA
TBEP/BIX TEIl.

IIncbMeHHOe KOHTPOJIbHOE
MeponpusiTie

30HHOM TEOPUU TBEPJOTO TEJIA, TUIIAX
XMMHUYECKOW CBSI3U B KpUCTaJUIax,
nedeKTax KpUCTaNIndecKOro CTPOCHUS
MaTepHuasoB, UX BIUSHUU HAa CBOWCTBA
MaTepUajoB, MPOLECCH AeGOopMaIH 1
pa3pyLICHUs MaTEPUAIOB, TEOPHUIO
TEPMHUECKON 00pabOTKH MaTepHalioB,
IIPOLIECCOB KPUCTAIIN3ALNHU, (a30BbIX
MpEBpAILICHUH,

OIIK 4.2

Cobupaet, aHaTU3UPYET U
00pabaThIBaeT IUTEPATyPHBIE
JAHHBIC 110 TEMATHUKE
WCCIICIOBAHMSI, COCTABIISCT IUIaH
UCCJIeI0BaHUS, BEIOUpAET
OKCIICPUMCHTAJIBHBIC U paCYCTHO-
TEOPETUUECKHE METO/IbI PEIICHUS
IIOCTaBIICHHOU 3aaa4yu ucxoas u3
UMEIOLINXCSA MAaTEPUATIbHBIX U
BPEMEHHBIX PECYPCOB

®da3oBbIe MpeBpalICHUS B
TBEPJIOM COCTOSIHUU
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTiue

3HATh TEOPETHYECKHE MPEICTABICHUS O
TEpPMOJIMHAMHUKE IIpOoIecca
KPHUCTAJUIN3AIMN, MEXaHU3Max
KPHUCTAJTU3AIIH, ITPOIeccax
KPHUCTAJUTN3AIMN YBTEKTHUECKIX
KOMITO3UIIMOHHBIX MaTepHajax, MeTo1ax
BBIPAILMBAHUS MOHOKPHUCTAIJIOB,
TEPMOJIMHAMMKE U THIAX (a30BbIX
NPEBPAIICHHUSX B TBEPIOM COCTOSHUH,
Mmatepuainax ¢ 3pdexkrom namsaTH GOpMsI.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIIK 4.2 MerToapl ucciaen0BaHuS 3HATh 3aKOHBI U MeXaHU3MbI TuhPy3umn,
Cobupaet, aHaTU3UpPYET U TBEP/IbIX TEI. HEKOTOpBIC pemeHus Tu(Py3nOHHBIX
00pabatbIBacT JINTEPATYPHBIC HNTorosoe KOHTPOJIbHOE YpaBHEHUH, BIUSIHUE JE€PEKTOB CTPYKTYPHI
J@HHBIC TI0 TEMATHKE MeponpusiTue Ha riporecchl 1udpdy3un, 0cOOEHHOCTH

HCCIICOBAHMS, COCTABIIACT IUIaH
UCCIJIEIOBaHMs, BIOMpaeT
BKCHGI)I/IMGHTEUH)HBIG nu pvaeTHo-
TCOPCTI/I‘ICCKI/IG METOAbI peIHGHI/ISI
IIOCTaBJICHHOM 3aJaul UCXOIS U3
NMCHOIIINXCS MaTepI/IaJH)HI)IX nu
BPEMEHHBIX PECYPCOB

KMHETUKU TBepA0(]a3HBIX MPOIECCOB,
KMHETUYECKUE YPaBHEHUS, OIIMCHIBAOIINE
MpeBpalieHus B TBepA0(a3HOM COCTOSHUH,
JIeQeKThl CTPYKTYpPbl HOHHBIX KPUCTAJUIOB,
MEXaHU3MbI IPOBOIUMOCTH UOHHBIX
KpUCTAJIJIOB, CyNIEPUOHUKH, OCHOBHbIE
MIPEACTABJICHUS O CTPYKTYpPE M CBOMCTBAaX
CErHETORJIEKTPUKOB, IUPO- U
MIbE30JIEKTPUKOB, KOMITO3ULIHOHHBIX
MaTepuaax, METOJax UCCIeI0BaHUS
CTPYKTYpPBI U CBOMCTB TBEPABIX TEIL.

Crnenupukanuss MeponpusiTuid TEKymero KOHTpoJIs

Je¢eKTbl KpUCTANIHYECKOr0 cTpoeHusi. Toueuynsblie aedextsl. Jucaokanuu. ' paHuubl 3epeH.
Biusinue nepeKToB KPUCTAIHYECKOT0 CTPOCHHUS HA CBOMCTBA TBEPABIX TeJl.

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca

VYcnoBus npoBeaEHUS MEPONIPUATHUSA: B YAChI ay/INTOPHOM padoThI

MaxkcuMalbHBIN 6ann, BBICTABIISIEMBIH 3a MCPOIIPUATHE HpOMe)KYTO‘lHOﬁ aTTeCTaluu: 30

ITpoxonnoii 6amn: 13

IToxa3zaTen oneHUBAHUS

Banabl

3aIpeneHHON 30HbI, TPOBOIUMOCTH MOIYIPOBOAHUKOB).2. JIe(heKTh KpUCTAIITHYECKOTO

CTpOeHHUS (pacyeT mapaMeTpoOB KPUCTALTMYECKON PEIIeTKH, KOHIICHTPAIIMHA TOYCUHBIX Ie(PEKTOB,
SHEPruM 00pa30BaHUs TOUCUHBIX J1e(hEeKTOB, TUIOTHOCTHU AUCIOKAIIHIT)

3 3agaum o 5 6amtoB Kaxkaas mo temam: 1. 30HHas TEOpHUs TBEPAOTO Tena (pacyeT MUPUHBI 15

5 TeOpeTH4eCKHUX BOIIPOCOB MO 3 Gaia Ka)Iblif 10 TeMaM 30HHAasi TEOPHS TBEPIOTO TeJa, THITBI 15
XUMHUYECKHX CBS3eH B KPUCTAIUIAX, N€PEKTHl KPUCTAIIMYECKOTO CTPOEHUS

da3oBble NpeBpallleHUs] B TBEPAOM COCTOSTHUM

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0a, BEICTAaBIsIEMbIi 3a MEPONPUSATHE IPOMEKYTOUHOM aTTectanuu: 30

ITpoxonnoii 6amn: 13

Iloka3aTesin oneHUBaAHUSA Babl
[TonHbIi1 OTBET Ha TeopeTndeckuil Borpoc o teme "[Iporecchl KpucTamin3aluuy TBEpAbIX Ted'. 13
[TonHbIi OTBET HA TEOpETUUYECKHI BOpOC 10 TeMe "Da30Bbie MPEBPAILEHUS TBEPIOM 10
COCTOSIHMH".




[TonHBI OTBET HAa TEOPETUIECKH Borpoc 1o TeMe "TBepabie pacTBopsl. [IpaBmiio a3 ['n66ca". 7

MeToabl uccieI0BaHNsI TBEPABIX TeJl.

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTtTecTanuu: 1 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOH PadoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoanoii 6amr: 17

Iloxa3aTesn oeHMBaHUSA Banast
[TonHbIi OTBET Ha TeopeTudeckuii Borpoc mo teme "[Ipomuecch quddy3un B TBEpAbIX Tenax" 6
[TonHbIH OTBET HA TeOpeTHUECKUil Bopoc 1o TeMe "OCoOeHHOCTH KHHETUKH U MeXaHU3Ma 6
XUMHUUYECKUX PEAKIUN C y4aCTUEM TBEPbIX Tea"
ITosHBINM OTBET HAa TEOPETUUECKHI Bolpoc 1o TeMe "MoHHas MpoBOAUMOCTH B TBEPABIX Tenax" 6
ITosHBI OTBET HAa TEOPETUUECKUM BOIIpoc 10 TeMe "CerHeTo3IEKTPUKH, TUPO- U 6

IMbE302JICKTPHUKHU. KOMHOSI/IHI/IOHHBIG MaTcpurabI.

ITosHBINM OTBET HA TEOPETUUECKHI BOIIPOC IO TeMe "MeToibl uccae10BaHus TBEPAbIX Teu"

Pacuernas 3amaua no Teme "[Iponeccsl nuddys3un B TBepAbIX Tenax"

Pacuernas 3amava mo reme "OCOOCHHOCTH KHHETHKU U MEXaHU3Ma XUMHUYECKHUX PEaKIUH C
y4acTHUEM TBEPABIX TET"




