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1. Henu ocBoOeHUsT TMCUMILIMHBI (MOIYJIs1)

HenssMu ocBOeHUS AUCHUIUIMHBL (MOAyHsl) «Du3uka KOHOEHCUPOBAHHO2O COCHMOSHUSL
gewjecmeay SIBISAIOTCS. W3YyYEHUE OCHOBHBIX TEOPUM KOHJIEHCHUPOBAHHOTO COCTOSIHUS,
MTO3BOJISIONIMX OOBSCHATH M MPOTHO3UPOBATH (YU3UYECKHE CBOWMCTBA BEIECTBa, MPHOOpETEHNE
MPaKTUYECKUX HaBBIKOB HCTIOJIb30BAHHE (byHIaMEHTAIbHBIX TTOHSITUI busuku
KOHJICHCUPOBAHHOTO COCTOSIHHSI BEIIECTBA JIJIsl PEIICHHS] KOHKPETHBIX 3a/1a4

2.MecTo nucuuniiuHbl B cTpykrype OIl 6akanaBpuara

JlucuurinHa BXOIUT B BapuaTUBHYIO 9acTh Iukia (b1.B.09), 6a30BbIX TUCIUIUIMH, MOTYITh
«JKCniepUMEHTalbHas M TeXxHWueckas ¢usnukay. lIpemmaraemas mporpaMma COCTaBlieHa B
cootBeTcTBUU ¢ TpeboBaHusmu ®I'OC BO 3++ 03.03.02 Duzuxa. JIns oCBOCHUS AUCITUTITUHBI
HE0OXOIMMBI 3HAHUS AUCIUILTUH: «MexaHukay, «MomekynsapHas Qu3nka», « IIEKTPHUECTBO U
MarHetusm», «Pu3nka aromMa U aTOMHOTO sjapay, «KBaHToBas Teopusi», «TepmoauHaMuka,
«Xumusy, «Jluneitnas anreOpa», «AHamuTHuecKas TeoMmerpus», «duddepenunansbusie
ypaBHEHUsD»», «MareMaTnyecKuii aHaInu3».

Jl51s ocBOEHUS TaHHOM AMCLUITIINHBI CTYACHT JOJDKEH:

3HATh: OCHOBBI KypCcOB 00MIeH (pU3HKH, CTPOCHUE TBEPABIX U KUAKHX TEJ, OCHOBBI 00IIEei
XUMUH (CTpOEHHE aTOMa, TUIThl XUMUYECKUX CBS3CH )

YMeTh: MOJIh30BAThCSI TEOPETUIECKUMU OCHOBAMH, OCHOBHBIMH MOHSTHUSMH, 3aKOHAMU U
MPUHIIATIAMA (PU3UKH.

HNmerb: npakTuyeckuii onbiT/ UMeTh HABBIKM: BJIAJCHUS MaTEMaTUYECKUM anlapaToM
¢bu3uKkKN (BBIYUCIIEHHE TPOU3BOJIHBIX W HMHTErPajoB, pEIICHHE OOBIKHOBEHHBIX JUHEHHBIX M
g depeHIMaTbHBIX YPaBHEHUH, ONIepallii ¢ BEKTOPAMU M MATPHUIIAMH )

BiajeTh: MaTeMaTHyecKUM armaparoM (pu3uku (BbIUKCICHHE MPOU3BOAHBIX U MaTepuan
Kypca MOXET CIYXUTh OPUEHTHPOM MPU U3YUEHUU Psijia CIEIUATBHBIX TUCIUIUINH, TAKUX KaK
¢u3mka  peanbHOTO  KpUCTauia, (HU3WYECKUE  CBOWCTBA  KPUCTALIOB,  (DHU3UYECKOE
MaTepuagoBeieHue, PU3nKa KUJAKUX KPUCTAILIIOB.

3. llepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI N0 TUCHHUILJIMHE.
3.1. Komnerennuun, GpopMHpPOBAHHI0 KOTOPHIX CHOCOOCTBYET JAaHHAsl JMCUMILIAHA
COIVIACHO MATPHIlE COOTBETCTBUS KOMIeTeHuil u cocTaBiasomux OIl
e J[IK-6 CnocobeH NpOBOIUTH TEOPETUUYCCKUE U OSKCIEPUMEHTAIBHBIC HCCIICIOBAHMS,
WHHOBAIIMOHHBIE U OMBITHO-KOHCTPYKTOPCKHE pa3pabOTKU B 00yacTu hyHIaMEHTATBHOU
Y IPUKJIATHON (DU3UKHU B COCTaBE MCCIIEOBATEIBCKUX KOJJIEKTUBOB
e [IK-7 CrnocobeH pa3pabaTeiBaTh METOJUKM TIPOBEICHUS HCIBITAHUH, MPOBOIAUTH
00paboTKy U aHATH3 PE3yJIbTATOB SKCIIEPUMEHTOB M MTyOJIMYHO MPEACTABISATH PE3YIIbTATHI
Hay4HBIX MCCJICIOBAHUN B IOCTYITHOW U COBPEMEHHOM (opme

3.2. Ilmanupyemblie pe3yJibTaThl 00y4eHHsl N0 TUCHUILINHE (MOIYJII0), COOTHECEHHbIE €
(opMupyeMbIMH KOMIIETEHIIUSIMH.

3HAThb TEOPETHUYECKHE OCHOBBI, OCHOBHBIC TOHSTHS, 3aKOHBI W Monenu (HU3uKu
KOHJICHCUPOBAaHHOT'O COCTOSIHMSI BEIIECTBA, METOJOB TEOPETUYECKUX U IKCIEPUMEHTAJIbHBIX
UCClieIoBaHuii B (PU3MKE KOHIECHCHPOBaHHOTO cocTostHus BertecTra (I[1K-6, TTK-7);

yMeTh [IOHUMaTh, H3JaraTh W KPUTHYECKH aHAIM3MPOBATh 0a30BYyI0 (DU3HUUCCKYIO
unpopmanuo(I1K-6, TTK-7);
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HI0JTb30BAThCSl TECOPETHUECKIMU OCHOBAMH, OCHOBHBIMH TTOHITHSIMH, 3aKOHAMH U MOZCIISIMA
(¢U3MKN KOHJECHCHUPOBAHHOTO COCTOSHHUS BEIECTBA sl OOBSICHEHHS (PU3NYECKUX CBOMCTB
tBepasix Ten; (ITK-6, TTK-7);

HMeTh: MPaKkTH4YecKuii onbIT/ UMeTh HABBIKH: BJIAJeHHUSI METOJaMHU 00pabOTKU 1 aHAIIH3a
AKCIICPUMEHTAIBHOW M TEOpPETHYEeCKOW (u3mdeckoil uHQopManuu, pacdyera mapameTpoB,
XapaKTepU3yIIMKX (U3MUECKUE CBOMCTBA KPHUCTAJUIMYECKUX TeN, Ha 0a3ze momenei (Qu3uku
KOHIEHCUpOBaHHOTO coctostaus Bemectsa (ITK-6, ITK-7).

4. Conep:xkaHue TUCHUNIHHBI «PU3HKA KOHAEHCHPOBAHHOTO COCTOSTHUS BEIIECTBA
OO0beM JUCHMIUIMHBI COCTABISACT 6 3a4eTHBIX eauHUIL, 216 yacoB.

4.1. ConepxxaHue TUCHMIUIMHBI MO pa3jiejaM (TeMaM), COOTHECEHHOe C BHIAMHU U
TPYA0EMKOCTBHIO 3aHATHI JeKIIHOHHO-CEMHUHAPCKOT0 THIIA

O0beM MHOW KOHTAKTHOM pabOTHl M CAMOCTOSTEIHLHON pabOThl 00yYaromierocs o
TUCIUIUIMHE YKa3aH B Y4eOHOM TIaHe 00pa30BaTeNbHOM MPOTPaMMEI.

yKa3aH B y4eOHOM IJ1aHe 00pa30BaTEeIbHON MPOrPaMMBI.

Ne Bunpl 3ansTuit, ux DopMEBI TEKYIIETO
/ Paznen 00BeM (B ak.4acax, IO | KOHTPOJIS yCIIEBAEMOCTH (110
n JIACITATIIAHBI OYHOI1/3209HOM opme OYHOI/3a09HOM hopme
o0yueHwsl) o0y4eHus)
g BaHsTus BaHaTtu (DOpMH HpOMe}KYTOLIHOI\/'I
o 5 JIEKIIAOH- q aTTeCTaluuu
3 § HOTO TMIIA | CEMHHA |
§ = pckoro, |
g TIPaKTH |
T YECKOTO
,
nabopar |
OpHOTO
THIIA
1 | Beenenue: ocHOBHBIE 3akoHbI | O |12 |4 4 JlomMarnHsist IpaKTHYCCKast
Kpuctaiorpadumu, OpakT.3a | pabora Nel C CeTKoM
KpUCTaiorpaduyecKue H. Bynbspha
TIPOCKIINU
2 CummeTpust S |37 |8 4 JloMartssist KOHTPOJIbHAS
KPHCTAJUINYECKUX NpakT.32 | pabota Ne2 ¢ cerkoit Bynbga
MHOTOTPaHHUKOB H. (rutockocTr " ocH
CUMMETPHH)
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3 Cummerpusi  CTpyKTypol | 5 | 8- |6 4 JloMarrHsist KOHTPOJIbHAS
KPHCTAJUIOB 11 npakr.3a | pabora Ne3  (Pacuer w
H. HOCTPOEHHE
rHOMocTepeorpaduyueckoit
4 06061LIGHH21$I CUMMCTpPUA. 5 12 2 MPOEKIINU KpHUCTaliIa
5 | IlpenenbHble rpymnel | 5 | 13- | 4 2 reKCaroHaJIbHON CUHTOHHUH)
CUMMETPHH. OcHoBHOM 14 HPAKT.3a
HPUHIIMIT CUMMETPHHU B H.

kpuctauiopusuke.  TenzopHoe
omnrcanne (HU3NUECKUX CBOWCTB
B KpUCTaJUIax.

6 | Kpucramioxumus 5115 |4 2
XapaKTePUCTHKH, TUIIBI 16 HPAKT.3a
XUMHUYECKUX CBs3EH B H.
KpHUCTaIax
7 CrpoeHnue peanpHOTO | 5 | 17 |4
KpHUCTaIa;
8 | Poct kpucTaiios. 5118 |4
9 | KoHTpoab Mony4eHHbIX 3HAHUN 3ayer (6mankoBOE
1 yMEHUH TECTUPOBAHUE)
UTOI'O 72 yaca, U3 HUX 36 16
No Buapl 3aHATHH, HX 00BEM
n/ Paznen (B ak.yacax, 1Mo DOopMBI TEKYILIETO
" JUCLIATLTHBI OYHOI1/3209HOi1 hopme KOHTPOJISt
< oOyueHus) ycreBaeMocTH (110
% OYHOW/3209HOM
% 2 dbopme oOydeHus)
2 3 dopmbl
3 % IIPOMEXKYTOUHOM
5 aTTecTaluu
e 3aHsaTus 3aHsaTus
JEKIOH- CEMUHAPCKO
HOTO TUTIA ro TUNa
1 | Beenenune: KonneHncupoBannoe | 6 | 1 2 2 TpaKT.3aH
COCTOSIHUE BEIIIECTBA,
KJ1accuuKalus TBEPbIX TeJ
Pemenne
JIOMAIIHUX 3aJIJaHUI
2 [puHIHnE! crpoenusi | 6 | 2-4 | 2 4 npaxr.san | (3a71a4u 1o
KOHJICHCUPOBaHHBIX CHUCTEM. PO ICHHBIM
bavoxHuii M ganpHUM TOPSIOK, TEMaM Kypca)
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GbyHKIHS pazuanbHOro
pacnpeaeneHus YaCTHII,
TIPUHITUITBI TUTOTHOM u
BAJICHTHOM yITaKOBOK.
3 Mertaisr: Teopust | 6 | 5-7 | 6 6 npakr.3an
MetaiioB  Jlpyne, cBOOOIHBIN
JJIEKTPOHHBIN ra3z Pepmu
4 OcHOBBI TeOpUH 6 |8 2 2 TIpaKT.3aH
SHEPreTUYECKUX 30H
KPHCTAJLIOB.
5 [MTomyrpoBoAHUKH 6 |9 |4 6 mpaxr.3an
10
6 JIMa1eKTpuKy, ux cpoiictrea | 6 | 11- | 4 4 npakr.3an | KoHTpospHas
12 pabota Nel
7 CBepXxnpoBOIUMOCTh 6 |13 |2 2 TpaKT.3aH
8 MarHuTHbIC cBoiictBa | 6 | 14 | 4 2 TpaKT.3aH
TBEPJIBIX T
9 JnHamuka 6 |15 |2 2 npakr.3an | Pemenue
KPUCTAJUTNIECKOMN PEIIeTKI JOMAIITHUX 3aIaHUH
1 TerioBsie cBoiictea | 6 | 16 | 4 2 mpakr.3an | (3a7a4n o
0 | muonexTpukoB. Monenu JleGas NPOWJCHHBIM
Y DUHIITEWHA. TeMaM Kypca)
1 Mexanuueckue  cBoiicta | 6 | 17 | 2 4 npaxr.zan | KOHTpOIbHAs
2 | TBEPABIX TEI pabota No2
1 | KonTponb 6 3K3aMEH
2
HUTOI'O 144 gaca, u3 HUX 34 34 36

4.2. PazBepHyTOe ONMcAHHE COIEPIKAHUS TUCHMILINHBI 10 pa3aeiaM (TeMaMm)

Bce conepikaHne COCTOUT U3 IECATH Pa3/IeTIOB, KAKIIA U3 KOTOPHIX BKIIIOYAET B ce0s
JIEKIUU U TPAKTUYECKOE 3aHSITHE, 3aJaHUS ISl CAMOCTOSITETbHOU paboThI, JoMaITHUE PabOTHI
4.2.1. Pazoenvl kypca

Beenenue: KonnencupoBaHHOE COCTOSIHHE BEIIECTBA, KiIacCU(UKAIMS TBEPIBIX Tel
[IpuHUUIIBI CTPOEHUS KOHJEHCUPOBAHHBIX CUCTEM.
Mertamibl: Teopust MeTasioB [pyne, cBOOOAHBIN JIEKTPOHHBIHN ra3 depmu.
OCHOBBI TEOPUH SHEPTETUUECKUX 30H KPUCTAILIOB.
[TonynpOBOAHUKH U AUAIEKTPUKH, X CBOMCTBA.
CBepxX1npoBOAUMOCTb.
MaruutHbi€ CBOMCTBA TBEPBIX TEI.
JInHaMKKa KPUCTAIIIMYECKOU PEILETKU.
Tennosie cBoOlCcTBa MUAIEKTPUKOB. Mojenu JleOas u DiHIITEHHA.
0. PaBuoBecue (a3 u pa3oBbie mpeBpaIICHUS.

RBOooo~NoTR~WLNE

Kpamxkoe cooepoicanue pazoenos.
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1 cemecmp- Cmpykmypa Kpucmaniuueckux me

1. BBeneHue: KpHUCTAUIMUECKOE COCTOSHUE, AHM30TPONHSI U CUMMETPUS KpPUCTAILIOB.
CrpykTypa KpucTajllyla U IPOCTPAHCTBEHHas peunierka. OCHOBHBIE 3aKOHBI I'€OMETPUUYECKOM
KpucTayyiorpa@uu:  3aKOHbI ~ IOCTOSHCTBA  YIJIOB W pAlMOHANBHBIX  MapaMETpOB.
Kpucramnorpapuueckue MIPOEKIUU: cepuueckas, crepeorpapuyeckas,
rHOMOcCTepeorpaduueckasi, THOMOHMYECKAsl, COOTHOILIEHUSI MEX]Ty HUMHU.

2. CuMMeTpHsl KpUCTAJUTMYECKHX MHOTOIPAaHHHMKOB: ONPEAEICHUE CUMMETPUHU, SJIEMEHTHI
cumMetpun. [Tpuniun Kropu. Ananutrdeckas 3anuchk mpeoOpa3oBaHuil CHMMETPUH. TeopeMbl O
COYETaHUH 3JIEMEHTOB cuMMeTpuu. Kpucramiorpaduyeckre KaTeropuy, CHHTOHHUM M CHCTEMbI
koopauHaTt. Kiaccel cummerpuu: oOuiye  ompeneieHuss M CHUCTeMbl  00O3HAUYEHHUHU.
MesxayHapoiHble ciMBOJIBI M cUMBOJTHI LlleHduuca. BeiBoa 1 onncanue 32 KJ1acCOB CUMMETPHH.

ToueuHble rpynbl CAMMETPHH.

Kpucrannmaeckuii MHOrorpanHuk: uaeanbHas ¢gopma. [Ipocteie dhopmbl. Pactpenenenue
npocTeix Gopm mo kiaccam. [omosapus u remudapus. KomOuHanmu npocteix (GopM. 3akoH
TOSICOB.

3.. Cummerpus CTPYKTypbl KpuctauioB Pemerku bpas. DieMeHTH CHUMMETpUH
KPUCTAJUIMYECKUX CTPYKTYyp. TeopemMbl O COYETaHMM DJIEMEHTOB CHMMETPHHM CTPYKTYP.
[IpocTtpaHncTBeHHBIE IPYIIIBI CUMMETPUU. 1 [paBuiIbHBIE CHCTEMBI TOUYEK.

Kpucrannuueckass pemerka: NpsMble M IIOCKOCTH pemeTku. CBONWCTBa IJIOCKOCTEM.
ObpatHas pemierka. OCHOBHBIE CBEACHHUS 00 HKCIEPUMEHTAJIHLHOM OMNPEACNIEHUU CTPYKTYpPHI
KpPHUCTAJLIOB.

4, O6oOmeHHass cUMMeTpHs. PacmmpeHune TOHSATHS CHMMETPHH.. aHTHUCHUMMETpUS |
[[BETHAs CAMMETpPHS, CAMMETPUS MTOA00MS, YaCTUYHAsI CHMMETPHSI, CTATUCTHYECKAsi CHMMETPHSL.

5. [Ipenenbubie rpynmbl  cuMMeTpur. (OCHOBHOM TNPUHIMII CUMMETPUM B
Kkpuctaopusuke. TeH30pHOE omMcaHue (U3NYECKUX CBOMCTB B KpUCTaUIax. BiusHue
CUMMETPUHU KPUCTAJUTMUECKOM pelieTky Ha (pu3ndecKkre CBONCTBA KPUCTAILIOB.

6. Kpucrammoxumusi: ATOMHbIE M HOHHBIE pPaguychl. KoOOpIWHAIIMOHHOE YHCIO U
KOOPJMHAIIMOHHBIN MHOTOrpaHHUK. Yucno aToMoB B siuelike. OnpeaeneHne CTeXuoMeTpUIecKoi
dbopmynbl BemecTBa. [InoTHel e ynakoBKH 4acTHIl. THUITBI XUMUYECKUX CBsI3€i B KpHCTaILIaX..
Nonnas cBa3p. dusnyeckne OCHOBBI KOBAJEHTHOM CBsi3U. KOBaJleHTHas CBA3b B MOJIEKYJax U
Kpucrajuiax. Meramdeckas cBsi3b. BaH-aep-BaanbcoBa cBA3b. IIpomMeKyTOUHBIE THUIIBI CBSI3H.
DHeprusi CBA3M B KpHUCTAUIaX C MOHHOM M BaH-AEP-BaaIbCOBOM CBSI3bIO. OCHOBHBIE THIIBI
crpykryp. [lomutunus. Uzomopduzm

7.. CtpoeHue peajabHOro Kpuctaiuia: MneanbHslid 1 peanbHblil kpuctaml. Knaccuduxanus
nepeKTOB B pealibHbIX KpucTaiaX. TodedyHble AePeKThl aTOMHOW CTPYKTYpbl KpHCTaia.
Jlucnokaruu. 3aBUCUMOCTD (PU3UKO-XUMUYECKIX CBOMCTB KPUCTAILIOB OT PEaTbHON CTPYKTYPHI.

8. Poct kpuctamnoB. OCHOBHBIE TIPEICTABIICHUS O POCTE KpUCTALUIOB. PaBHOBecHas popma
pocta KpucTayuloB. PeanbHble (Qopma pocTa KpUCTAUIOB. MaKpOCKOMHUYECKUE J1e(EKThI
KpucTauioB. CpOCTKHU M IBOMHUKHU. DNUTAKCUSA. MeTO bl BhIpAIlIMBaHUS KPUCTAJIOB.

2 cemecmp —Teopuu usuku KOHOEHCUPOBAHHO20 COCMOAHUA GeUlecmed, ceolicmea
KOHOEHCUPOBAHHBIX meil
11. Beenenue: KonneHCHPOBaHHOE COCTOSTHUE BEIIECTBA, KJIaCCH(PUKAIUS TBEPABIX TEIL.

12. IlpuHUOMIBI CTPOCHHS KOHICHCHUPOBAHHBIX CHCTEM, BIWKHUA W MaTbHUA TOPSIOK,
(GyHKLMS paAMaIbHOTO paclpeieieHus YaCTHII, TPUHIIMITBI TUIOTHOM M BaJICHTHOM YIIaKOBOK

13. Meramnsl. Teopust meramuioB Jpyne. Meramisl B NpUOIMKEHUN CBOOOJHBIX 3JIEKTPOHOB
(Mozmenbp mertaimna. CBoOoxaHbIN 3nekTpoHHBI raz3 ®Pepmu (COI'®D) B meramnax. Pacuer
XapaKTEePUCTUK MeTauioB ¢ ydyeroM COI'®: sHeprus cBA3M, JIEKTPOHHAS TEIMIOEMKOCTD,
TETUIONPOBOAHOCTB ).
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14. OcHOBBI TEOpUU DHHEPreTUYECKUX 30H KpucTaIoB. Mogenb. Teopema broxa. 30HBI
BpumttosHa.. DHepreTudyeckue 30HbI U MOBEPXHOCTh DEpMU B MOJENM IYCTOH PEIIETKHU.
[Ipunoxxenue 30HHON TEOpUU. DIEKTPONPOBOIHOCTh Kitaccudukanus TBepabIx Te.

15. IlonynpoBOJHUKHU U AUDIEKTPUKH, UX CBOWCTBA. I10yIpOBOJHUKOBBIE KPUCTAILIIBI.
CoOcTBeHHBIC U HECOOCTBEHHBIE MOTYITPOBOIHUKHN. KoHIleHTparus HocuTenen. P-n
nepexon. Auanexkrpuku. Knaccuduxanus nusnexktpukoB. CBOHCTBA TUAIIEKTPUKOB: TEOPUHU
JIOKaJIBHOTO TOJIS U MOJISIPU3yeMOCTH. JIU3JIeKTpUYecKasi IPOHULIAEMOCTb.
[MuposnextpuyectBo. CErHETOIEKTPUIECTBO (KIaCCUPUKAINS CETHETOIEKTPUIECKUX
KpUcTauTHIeckux ¢as, (ha3oBbIe MePeXxo/ibl.) AHTHUCETHETOICKTPHIECTRO.
[Ipe30351€KTPHUUECTBO.

16. CeepxmpoBomumocTh.  CBepxmpoBoasie MaTepuansl. Kputudeckas  Temieparypa.
MarauTHble CBOWCTBA (KpUTHYECKOe ToJe). Mukpockonudeckas teopus U dPdext
MeiicHepa. DHepretudeckas mienb. YpaBHeHue JlonmoHoB. Teopusi CBEpXIpPOBOIUMOCTH
Bapnuna - Kymnepa-llpuddepa. OpHouactTnuHoe TyHHenupoBaHue. CBEpXIPOBOIHUKU
BTOPOTO poAa.

17. MarnuTHbIe CBOMCTBA TBEpAbIX Tel. Jua- mapa- ¢peppomarseTusm. JlnuaMarneTusM.
[Tapamaraetuszm. @opmyna JlanxkeseHa u 3akoH Kropu. KBanToBas Teopusi mapamarieTusma.
[TapamMarauTHas BOCIPUUMYHUBOCTD MIEKTPOHOB MIPOBOAUMOCTU. DPeppOMarHUTHBIN
nopsaok. MaruutHas cTpykTypa heppuMaroieTukoB. deppoMarHuTHbIE JOMEHBI.

18. JluHamMuKa KpUCTAJUIMYECKOM pemeTku. AHanmu3 ynpyrux jaedopmanuif. OHeprus
ynpyroaegopMupoBaHHOro Tteia. 3akoH ['yka. VYnopyrue BOTHBI B KpUCTaJUIax.
["apmonnueckoe npubmmwkenue. @onon. mnynsc ponona. Heynpyroe paccessuue GoToHOB,
PEHTTEHOBCKUX Jy4ed, HEHTpOHOB Ha (oHoHax. KomebaHus B pemierke U3 OJMHAKOBBIX
aTOMOB, B pelIeTKe, coaeprKaIieit 1eekT. AHTaPMOHH3M.

19. . TensoBble CBOWCTBA AMAIEKTPUKOB. TEIIOEMKOCTh KPUCTAJUIMYECKON pemeTkr. Mojaenu
Heb6as n Diinmrelina. CpaBHEHHE PEIIETOYHOMN U DJIEKTPOHHOH yIEIbHBIX TEIJIOEMKOCTEH.

20. MexaHn4eckHe CBOMCTBA TBEPABIX TN YNPyrue XxapakrepucTuku. CBs3p aedhopMaiu u
HaIpsKEHUH.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

OCHOBHBIE TEXHOJOTHUHU: MOIYJIBHOTO OOy4eHHs, MPOOJIEMHOTO OOY4EHUs, TEXHOJIOTHUS
BbIOOpa, HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHEIE.

Bce comeprkanne cOCTOHUT M3 IeBATHAALUATH MOAYJIeH, KaXIbIi N3 KOTOPBIX BKJIIOYAET B
ceOsl JIEKIMU W MPaKTUYECKOe 3aHATHE, 33aJaHMs JJIS CaMOCTOATENBbHOM pPabOThI, TOMAIIHHE
KOHTPOJIbHBIC PabOTHI, 3a1aHKE TI0 BBHITTOJTHEHHIO pedepara.

OCHOBOI ~ CaMOCTOSITEJIBHOM  JESITEIBHOCTH  SIBJSIETCS  BBIOJHEHHME  JOMAIIHUX
KOHTPOJIbHBIX 3aJlaHUil W HamucaHue pedepara 1Mo omHOW U3 BBHIOpaHHBIX TeM. CTylaeHTaMm
MIPEOCTABIIACTCS BHLIOOP TEMAaTHKU M XapaKTepa BHITOTHEHHS IPOCKTA.

W3ydenne Kkypca CTpOMTCA TIO CIEAYIOIIEH CTpaTerHH: CTYACHTHI IIOCEIIAl0T BCe
ayZINTOPHBIE 3aHATHA (JICKIMH, IPAKTHYECKUE), BHIOIHAIOT BCE TEKYIINE JOMAIIHUE 3a/laHHS,
pabotatoT Hax pedepaToM MoJI pyKOBOACTBOM IIPETIOAABATEIS YepPe3 OYHbIE KOHCYIbTAlUU

[Ipn mpoBeneHNN MPAKTUYECKUX 3aHATHH HCIIOJB3YIOTCS CIEIYIONIHE METOIbI: METOBI:
IMCKYCCHSI, TPYIoBas paboTa, peleHnue CUTyallMOHHBIX 3a/1a4.

OCHOBHBIE TEXHOJIOTHH: MOJYJIBHOTO O0Y4eHUs, IPOOIEMHOTO 00y4eHNUs, TEXHOJIOTHS
BbIOOpa, HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHEIE.

6. YueOHO-MeTOAMUYECKOE O0ecTiedeHHe CAMOCTOSITETIbHOM PadoThl 00yUYaIOIIUXCSH
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CamocrosTenbHas paboTa CTYACHTA MPETOaraer:

1. BBINOJIHEHHE [IOMAIIHUX KOHTPOJBHBIX pPabOT MO M3YYEHHBIM HA MPAKTUYECKUX
3aHATUSAX TeMaM (y4eOHO-MeToAWYecKHe pa3pabOTKH TNPAKTHYECKUX —3aHATHN
BBIJJAIOTCS B QJIEKTPOHHOM BHJIE KQXKIOMY CTY/CHTY);

7. XapakTepHCTHKA OLIEHOYHBIX CPeCTB JIsl TeKYlero KOHTPOJIsl yCIieBaeMOCTH U
NPOMEKYTOUYHOM aTTecTANMU 00y4aIOIIHUXCS N0 JMCHHUIIJIMHE

JloMalliHue KOHTPOJIbHBIE PAOOTHI, TPOBEPSIIOILINE OTYUEHHbIE YMEHHS M HABBIKA paOOThI
c cetkoil Bynbda npu noctpoeHnu crepeorpapuueckux ¥ THOMOCTEpeorpapuuecKux MpOeKIUn
KpPUCTAJVIOB, yMEHHUsS pacueTra Kpucramiorpadpuyeckux mnpoekuui. Kaxnas BblOJHEHHas
KOHTpOJIbHast paboTa orieHnBaeTcs ot 5 10 10 6anioB (KOTOpbIE YUUTHIBAIOTCS MPU BBICTABICHUN
UTOrOBOM OLIEHKM Ha 53K3aMeHe). THUIOBblE BapuUaHTbl KOHTPOJIBHBIX pa0OT HaxoIATCS B
npwioxxeHuu K PII B pazaene «PoHA OLIEHOYHBIX CPENCTBY).

3ayer npoBoauTCcs B hopMe Gi1aHKOBOTO TecTUpoBaHUs (TUNIOBBIE BapUaHTHl KOHTPOJIBHBIX
pabot HaxozsTcs B mpuioxenuu K PII B paznene «DoHa OIIEHOUHBIX CpeAcTBy»). TecT coaepx ut
25 BOMPOCOB, KA/ M3 KOTOPBIX OIEHHWBAETCs B 5 0amioB (TakuM oOpa3oM MaKCHMaJIbHBIN
6amn 125).

OrneHka «3a4TeHO» CTaBUTCS NPH YCIOBUU BBINOJIHEHUS JOMAIIHUX paldoT (oOmas cymma
15 6annoB) u 60 6ayIoB BHIIIE 32 OTBETHI HA BOIPOCH UTOTOBOTO TECTA.

OrneHka «HE3au4Te€HO» CTABUTCS IPU YCIOBUM HEBBIIOJIHEHUS Ja)Xe OAHON M3 JOMAaIllHUX
KOHTPOJIbHBIX paboT (o0mas cymma 15 GamnoB) u Huke 60 GauioB 3a OTBETHI HA BOIPOCHI
UTOrOBOT'O TECTA.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTHM IO BTOPOMY CEMECTpYy H3Yy4eHHUs Kypca (GU3MKU
KOH/ICHCUPOBAaHHOT'O COCTOSIHUS BEIIECTBA IPOBOJUTCS J1Ba pa3a B cemecTp. CTyAeHTaM AaroTcs
KOHTPOJIbHBIE Pa0OTHI, BKJIIOYAIOIINE OCHOBHBIC THIBI 337au MO MPOWACHHBIM TeMaM. Kaxnias
BBINOJIHEHHAsI KOHTPOJIbHAsl pab0Ta OLEHUBAETCS 10 NATHOAIbHON 1mIKane. [lomyueHHbIe OLleHKH
YUNUTBHIBAIOTCS IIPU BBICTABJICHUM HWTOIOBOM OLIEHKM Ha DJK3aMeHe. THUIOBbIE BapHaHTbI
KOHTPOJIbHBIX paboT HaxonsaTcs B npuiioxkeHuu K PIT B paznene «DoHA OLIEHOUHBIX CPENICTBY).

Dk3aMeH mpoBoAuTcs B GopMe cobeceoBaHMs MO TEOPETUYECKUM BOIpPOCaM, a TAKXKe
IpernoiaraeT peueHne 3a1a4mn.

OrneHka «y0osnemsopumenbHoy CTAaBUTCS TPU YCIOBUU BBHIIIOJHEHUSI KOHTPOJIBHBIX PadoOT
(obmiast cymma 6 6ayuIoB | BBIIIE)) U YACTUYHBIX OTBETOB Ha MPEUIOKEHHBIE BOIPOCHI OMieTa U
YaCTUYHOE pelleHue 3a71aun

OneHka «xopouwioy» CTaBUTCA IPH YCIOBHM BBITIOJHEHUST KOHTPOJBHBIX paldoT (oOrmas
cymMma 8 OajsIoB W BHINIE)) M YaCTUYHBIX OTBETOB HAa MPEIJIOKCHHBIC BOMPOCH OWIETa M
NPaBUJIBHOE pEIICHUE 3a/a4d, JUOO0 IMOJHOE PACKPBITHE OAHON M3 TeM OWJieTa U YacTHYHOE
pelIeHre 3aJauu.

OneHka «omauyHo» CTaBUTCS MPHU YCIOBHM BBIIIOJHEHHS KOHTPOJBHBIX paboT (oOmias
cymma 10 6anioB), MpaBUIBHBIX OTBETOB Ha BOIIPOCHI OMJIeTa U MPaBUIBLHOE pPEIlleHUe 3aaun

8. YueOHO-MeTOAU4YeCKOE M HH(OPMAIHOHHOE 00ecTedeHne T CIIUTITHHBI
OcnosHas yuebHas iumepamypa:

1. 1O. K. Eropos-Tucmenko. Kpucramnorpadus n kpuctammoxumus | y4eOHHUK JUIs CTYICHTOB
By30B /.— 2-¢ uzn .— M. : K11V, 2010 .— 587 ¢ .— ISBN 978-5-98227-687-23/
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HoBocenos, K.JI. OcHOBBI TeOMETpHUECKOW KpucTamwiorpaduu . yueOHoe mocobue /
K.JI. HoBocenoB ; MunucrepctBo oOpazoBanus Poccuiickoit @enepanun, dexepainbHoe
roCy/1apCTBEHHOE aBTOHOMHOE OOpa30BaTEIbHOE YUYPEKIEHHE BBICIIET0 OOpa3oBaHUs
«HauoHnabHbIN UCCIIEI0BATENbCKUM TOMCKHI TOCYIApCTBEHHBIA YHUBEPCUTET». - TOMCK :
N3narenbcTBO TOMCKOTO MONMMTEXHUUYECKOTO YHUBEpcuTeTa, 2015, - 73 c. : wi., Tabi1., cXeMm.
- bubnwmorp. B KH. ; To xKe [DneKTpOHHBIN pecypcl. -
URL: http://biblioclub.ru/index.php?page=book&id=442772
baraes, N.A. Kpucramnorpadus: o603HaYeHHE W BBIBOJ KJIACCOB CUMMETPHH : Y4eOHOE
nocobue / N.A. baraeB, A.A. baraeB ; MunucrepcTBo 00pa3oBaHusi U Hayku Poccuiickoi
®eneparun, HoBocnbupckuii rocynapcTBeHHBINM TEXHUUECKUN YHUBEpPCUTET. - HoBocuOupcek
: HI'TY, 2015. - 60 c. : un. - bubmmorp. B kH. - ISBN 978-5-7782-2740-8 ; To xe
[Dnexrponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=438293
B.A.Maryxun, B.JI.EpmakoB ®usuka tBepaoro tena. M. uzn-so Jlans. 2010
I''N.Enudanos ®usuka tBepaoro tena. M. M3a-so Jlans. 2010
lNompnane B. A., ®u3nka KOHACHCUPOBAHHOTO COCTOSIHUS [DJeKTpoHHBIA pecypc] / B. A.
lompnane, JI. C. Ilunuyk. - Munck: benopycckas Hayka, 2009. - 648 c.
http://www.biblioclub.ru/index.php?page=book&id=93309
bacamaeB, HO.M. Kpucramiodpusnka u kxpucrauioxumus : ydeOHoe mocobue / FO.M.
BacanaeB ; MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit @enepaunu, denepanpHoe
roCyJapCTBEHHOE OIOHKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE BBICIIETO MPOoheCcCHOHATBLHOTO
oOpa3zoBanus «KemepoBckuii rocymapcTBeHHbIN yHHBepcuTeT». - Kemeposo : KemepoBckuii
rocyJIapCcTBeHHBIN yHHBepcUTeT, 2014. - 403 c. : un. - bubmmorp. B kH. - ISBN  978-
5-8353-1712-7 ; To xe [D7eKTpOHHBIIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278304

Hononnumenvuas yuebnas iumepamypa:
M.II.Iackonsckas. Kpucramtorpadus : yaebHoe mocodue aist CTyaeHToB BTy30B / .— U3
2-e, mepepad. u gon .— M. : Beiciias mkona, 1984 .— 375 c.
Cospemennas kpuctayuiorpadus. T.1-4. ITox pen. b.K.Baitnmreitna. M.: Hayka. 1979
M. II. ackonsckas Kpucramiel /.— Wzn. 2-e, ucnp .— M. : Hayka, ['naBHas penakuus
(bu3MKO-MaTeMaTHIECKON TUTepaTyphl, 1985 .— 207 c.
OnemeHThl (GU3MKK TBEPAOrO Tena : yueOHoe nocobdbue / coct. B.S. Yeuyes, C.B. Bukynos,
.M. JI3t0. - HoBocubupck : HoBocmOMpckuii TOCy1apCTBEHHBI arpapHbIii YHUBEPCHUTET,
2012. - 160 c. ; To xKe [DneKTpOHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=230498
I'ypros, B.A. ®u3uka TBepIoro Teia st ”HXEHepoB | ydeoHoe nocodue / B.A. I'ypros, P.H.
Ocaynenko ; Hayd. pen. JILA. AnmemmuHa. - 2-e u3A., uchp. U jom. - Mocksa : TexHocdepa,
2012. - 560 c. - (Mup ¢usuku u Texuukn). - ISBN 978-5-94836-327-1 ; To xe [ DneKTpOHHBIIHA
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=233466
I""A.MuponoBa KonaeHcupoBaHHoe cocTosiHME BemecTBa. OT CTPYKTYPHBIX €IUHHUIL /0
xuBoi Marepun. M., M3x-8o MI'Y. T.1-2 2006
JlMsaekTpudeckue KpUcTauibl : CUMMeETpHst U ¢pusnyeckue cpoiictBa / B. A. Canmiep, H. B.
Cunopos, M. H. IlanatnukoB ; Poccuiickas Axanemust Hayk ; KoqbCckuil Hay4HbINA LIEHTD ;
nox pea. B. T. KanunnukoBa .— Anatuts! : Konbckuil Hayunsiii nentp PAH, 2010 Y. 1 .—
2010 .— 201 ¢ .— ISBN 978-5-91137-118-0.

Pecypchl nHGOpMAITMOHHO-TENIEKOMMYHUKAIIMOHHOM ceTr «HTepHeT»:

Cuctema 3JEKTPOHHOM TOAJIEPKKH 00pa3oBaTelbHOrO mporecca «Moi YHHUBEPCUTETY

https://uni.ivanovo.ac.ru

[Tpodeccuonanbabie 0a3bl JAHHBIX H HHOOPMAITMOHHO-CIIPABOYHBIC CHCTEMBI:


http://biblioclub.ru/index.php?page=book_red&id=442772
http://biblioclub.ru/index.php?page=book_red&id=438293
http://www.biblioclub.ru/index.php?page=book&id=93309
http://biblioclub.ru/index.php?page=book_red&id=278304
http://biblioclub.ru/index.php?page=book_red&id=230498
http://biblioclub.ru/index.php?page=book_red&id=233466
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
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OBbC «YuuBepcureTckas Onbinorexa ongain» WwWw.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnextponnas oubirorexka MBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii katamor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpammHuoe obOecnieueHue: onepannonnas cuctema Microsoft Windows, maker oducHbix
nporpamMm Microsoft Office u(unmu) LibreOffice, uaTeprer-Opay3ep Microsoft Edge wu(umm)
Yandex Browser.

9. MaTepuajabHO-TeXHHYECKOE o0ecredeHHe TUCIUIIMHBI (MOTYJ151)

Bo3MoxHocTh Bhixoaa cryaeHToB B MHTepHeT, 1K, mpoekTop, 3KpaH WM UHTEPAKTUBHAS
JIOCKA. KCEPOKC IS Pa3MHOXKEHHS pa3laTOYHBIX MaTepHaioB, OWOMMOTEUHBIH (POHI
NBaHOBCKOTO rocyapCTBEHHOTO YHUBEPCHUTETA.


http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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ABTOpP(bI) paboueii MporpaMMbl IMCUMILUIMHBI: JOIICHT, KaH.(hH3.-MaT. HayK, TOIICHT
ITamkosa Tamapa BukropoBHa

[Iporpamma paccMoTpeHa 1 yTBEpIKIeHa Ha 3aceqannuu Kadeapsl GyHIaMeHTaTbHON
¢bu3MKK 1 HaHOTEXHOJIOTUH « 28 » aBrycta 2024 r., mpotokon Ne 1

[Tporpamma paccMOoTpeHa U yTBepKIeHa Ha 3ace1anuu Kadeapbl GyHIaMEeHTAIbHON (DU3HUKU U
HAHOTEXHOJOTHui « 28 » aBrycra 2025 r., mpotokos Ne 1

[Tporpamma paccMoTpeHa U yTBepKieHa Ha 3ace1aHnnuu Kadeapbl GyHIaMEeHTAIbHON (DU3HUKU U
HaHoTexHoJoruit «31» aBrycra 2026 r., mpotoxon Ne 1
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