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1. Iean ocBOEHMST TUCHMILJIHMHBI (MOTYJIs1)

LensiMu OCBOGHUSA AMCUMIUIUHBL (MOAYNs) «Pu3uka KOHOEHCUPOBAHHO20 COCMOSHUSA
eeujecmeay SIBIIAIOTCS W3YyYEHUE OCHOBHBIX TEOPUM KOHIACHCHUPOBAHHOIO  COCTOSHUS,
MO3BOJIAIOIIMX OOBSACHATH U NMPOTHO3UPOBATH (PU3MUECKHE CBOMCTBA BEIIECTBA, IPHOOPETEHUE
MPAKTUYECKHX  HABBIKOB  WCIOJIb30BaHWE  (PYHIAMEHTANBHBIX  TMOHATHH  QU3UKHK
KOHJCHCUPOBAHHOT'O COCTOSTHUS BEIIECTBA ISl PELICHUS] KOHKPETHBIX 3a/1a4

2.Mecto nucuumimubl B crpykrype OIl 6akanaBpuara

JlucumiiiHa BXOJUT B BapuaThBHYr0 4acth mukia (b1.B.09), 0a30BbIX JHCIUILIMH,
MOJyJNb «DKCIEpUMEHTaIbHAs U TexHuueckas ¢usukay. [Ipeanaraemas mporpamMmma cocTtaBiieHa
B cootrBeTcTBUU ¢ TpeboBanusimu ®I'OC BO 3++ 03.03.02 Quszuxa. [Ins ocBOCHUS AUCITUTUTHHBI
HEOOXOUMBI 3HAHUS JUCHUIUTUH: «MexaHnuka», «MonexkynspHas Guzukay, «IEeKTPUIEeCTBO U
Maraetusm», «dusuka aroma u aromHoro sapa», «KsanrtoBas Teopus», «TepmoanHamukay,
«Xumust», <«JluneitHas anrebpa», «AHanuTuueckas reoMmerpus», «duddepennuanbupie
ypaBHEHUSD»», «MaTeMaTU4eCKUd aHAIIU3Y.

Jl1st ocBOCHUS TaHHOW AUCHUILIUHBI CTYJEHT OJIKEH:

3HAaTBL: OCHOBBI KypcOoB o0Omie (U3MKH, CTPOCHUE TBEPIBIX U JKUIKUX TE€J, OCHOBBI
oOrielt XUMUH (CTPOEHUE aTOMa, TUITbl XUMHUECKUX CBs3eH)

YMeTh: MM0JIb30BaThC TEOPETUUECKUMH OCHOBaMH, OCHOBHBIMU NMOHSITUSMHU, 3aKOHAaMHU U
MPUHIIUIIAMA (DU3HUKH.

HNmertb: npakTunyeckuii onbiT/ UMeTh HABBIKH: BIAJCHNUS MaTeMaTHUYECKUM arapaToM
¢u3uky (BBIYMCICHHE NPOM3BOJIHBIX M MHTETPalioB, pelIeHHE OObIKHOBEHHBIX JIMHEHHBIX W
T depeHIMATBHBIX YpaBHEHUI, ONlepalluy ¢ BEKTOPaMHU M MaTpPHULIAMH )

BaajeTh._MaTeMaTHUECKUM anmaparoM (pU3MKH (BbIUMCIEHUE POU3BOJHBIX U Martepuan
Kypca MOKET CIIY)KHTb OPUEHTHPOM IPU W3YUEHHMH Psia CIELUaIbHBIX JTUCHUIUIMH, TaKUX Kak
¢u3uka  peasbHOro  KpUCTaula, (U3MYECKHEe  CBOICTBA  KPUCTAJUIOB,  (hu3HUYecKoe
MaTepuaioBeieHue, PU3NKa KUJAKUX KPUCTAIIIIOB.

3. [lepeuyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JUCIUILIHHE.
3.1. Komnerenuuun, GopMHPOBAHMI0 KOTOPBIX CHOCOOCTBYET JAHHASl JMCHUILIHHA
COIJIACHO MaTpHIle COOTBETCTBHUS KoMneTeHIui u coctapiasirommx OI1
e J[IK-6 Cnoco0OeH NpOBOJUTH TEOPETHUYECKHE M SKCIEPHUMEHTAJIbHBIE HCCIIEAO0BAHMS,
WHHOBAIIMOHHBIE U OTBITHO-KOHCTPYKTOPCKHE pa3padoTKU B 06JacTu (hyHIaMEHTaIbHOM
Y IPUKJIaTHON (PU3UKHU B COCTaBE MCCIIE0BATEIbCKUX KOJIJIEKTUBOB
e J[IK-7 CnocobeH pa3pabaTelBaTh METOJUKH MPOBEACHUS HUCIBITAHUN, MPOBOJIUTH
00paboOTKy M aHaliM3 pe3yJbTaTOB HKCHEPUMEHTOB U NYOJMYHO TNPEACTaBIAThH
pe3yNbTaThl HAYYHBIX UCCIIEIOBAHUN B JOCTYITHON U COBpEMEHHOMU (hopme

3.2. [lnanupyemble pe3y/bTaThl 00y4eHHS MO IMCUUILINHE (MOAYJI0), COOTHECEHHbIE C
(hopMHpyeMbIMH KOMIIETEHIIUSIMU.

3HATb TEOPETUYECKHUE OCHOBBI, OCHOBHBIC TIOHATHS, 3aKOHBI M MOAENU (PUIUKU
KOHJCHCUPOBAHHOTO COCTOSIHHS BEILIECTBA, METOJOB TEOPETHUECKUX U SKCIEPUMEHTAIBHBIX
UCClieIoBaHMi B (U3MKE KOHIEHCHPOBaHHOTO cocTosiHus BemecTsa ([1K-6, TTK-7);
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yMeTh [IOHMMAaTh, H3JIaraTh M KPUTHYECKH aHATM3MPOBaTh 0a30BYI0  (PH3HYECKYIO
undopmanuio(I1K-6, ITK-7);

[0JIb30BAThCS TCOPETUYCCKMMU OCHOBAMH, OCHOBHBIMHU TOHSTHSIMH, 3aKOHAMU U MOJICIISIMH
(GU3MKM KOHICHCHPOBAHHOTO COCTOSIHHS BEINECTBA /ISl OOBSCHEHHS (DU3MYECKUX CBOMCTB
tBepabix Tei; (ITIK-6, [TK-7);

HMeTh: NpakTHyeckuil onbiT/ MMeTh HAaBBIKM: BJajeHUsi MeToJaMu OOpabOTKH HU
aHamM3a OAKCIEPUMEHTAIbHOM H  TeopeTHueckod (usmueckol wuH(pOpMaIMM, pacyera
[apaMeTPOB, XapaKTEPU3YIOIUX (PU3HUECKUE CBONCTBA KPUCTAUNIMYECKUX T, Ha 0aze Mojesei
¢Gu3uku KoHIeHCUpoBaHHOTO coctosiHus BeniectBa (I1K-6, TTK-7).

4. Conep:xkanue TUCHUIUTUHBI «PHU3UKA KOHIEHCHPOBAHHOTO COCTOSIHNS BEIIECTBA
O0BeM IUCIUIUIMHEI COCTABIAET 6 3aueTHBIX eauHMIl, 216 yacos.

4.1. Conep:kaHue OMCUMILIMHBI MO pa3aenaM (TeMaM), COOTHECEHHOe C BHAAMH H
TPYI0€MKOCTbI0 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOI0 THIA

O0beM WHOM KOHTaKTHOM pabOThI W CaMOCTOSITENILHON paboThl 00ydYaromierocs Io
JTUCIUTIIIMHE YKa3aH B y4eOHOM IJIaHe 00pa30BaTeIbHON MTPOTPaMMBI.

yKa3aH B yueOHOM IJ1aHe 00pa30BaTEIbHON MPOTPaMMBbI.

Ne Buner 3angruii, ux DopmBbI TEKYLIETO
n/ Paznen o0beM (B ak.yacax, Mo | KOHTPOJISI yCIIeBaeMOCTH (110
" JUCITUTLIAHBI OYHO1/320uHOi hopme OYHO/3204HOI popme
oOyueHus) oOyueHus)
g 3aHATHS 3aHITH @OopMBI IPOMEKYTOUHON
% § JIEKIMOH- q aTTeCTallun
3| 8 HOI'O THIIA | CEMHHA
5) % pcKoro,
= MIPaKTH
T YEeCKOro
u
nabopat
OpHOTO
TUTIA
1 | Beenenme: ocHoOBHBIE 3akoHHI |5 |12 |4 4 JomamHass ~ mpakTHYecKas
KpucTaorpadum, npakT.3a | pabora Nel C CeTKoH
KpucTaiorpaguieckue H. Bynbda
MIPOEKIINH
2 CummeTpust 5 |37 |8 4 JloManrHsist KOHTPOJIbHAs
KPUCTa/UIMYECKHUX npakT.3a | pabota Ne2 ¢ cetkoit Bynbda
MHOTOTPaHHUKOB H. (mmockoctu u ocH
CUMMETPHN)
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3 Cummerpust  cTpyKTypsl |5 | 8- |6 4 Jomartssis KOHTPOJIbHAS
KPUCTAJIJIOB 11 npakr.3a | pabora Ne3  (Pacuer wu
H. IOCTPOCHHUEC
rHOMOcCTepeorpaduueckoi
4 | O60061eHHAsT CHMMETPHSI. 5 (12 |2 IPOEKINK KpHCTaIIa
5 | IIpenenbubie rpymmel | 5 | 13- | 4 2 reKCcaroHalbHOW CUHIOHHN)
CUMMETpPUHU. OcHoBHOI 14 TPaKT.3a
TIPUHITHIT CUMMETPUU B H.

kpuctamopusuke. TeH30pHOE
onucaHue (GU3MYECKUX CBOICTB
B KpHCTaJIax.

6 | Kpucramnoxumus 5 |15 |4 2
XapPaKTEPUCTHKH, THITBI 16 TPaKT.3a
XAMUYECKHAX CBSI3€Ei B H.
KpHUCTaJIIax
7 Crtpoenue peansHoro | 5 |17 |4
KpHUCTaa;
8 | Poct kpucraiios. 5118 |4
9 | KonTponb mony4eHHBIX 3HAHUN 3auer (6bnmankoBoe
Y YMEHHI TECTUPOBAHUE)
HUTOI'O 72 yaca, U3 HUX 36 16
Ne Bunbl 3anstuil, ux oobem
n/ Paznen (B ak.gacax, 1Mo ®DopMBI TEKYIIETO
" JUCITUTLIAHBI OYHO1/320uHO hopme KOHTPOJIA
< oOyueHus) yCIeBaeMOoCTH (I10
% OYHO/3209HOM
§ % Gopme oOyueHws)
2| © Dopmsbl
8 % POMEKYTOUHOM
5 aTTecTaluu
T 3aHsaTus 3aHsTus
JEKIIMOH- | CEMHUHAPCKO
HOTO THITA ro TUTA
1 | Beenenue: KonaencupoBanHoe | 6 | 1 2 2 MpakKT.3aH
COCTOSTHUE BEIIECTBA,
KJIacCCU(UKALIUS TBEPIBIX TEI
Pewenne
JOMAaIIHUX 3aJaHui
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2 [TpuHIMIBI cTpoenus | 6 | 2-4 | 2 4 npakr.3an | (3a7auu o
KOHJICHCUPOBaHHBIX CUCTEM. IPONICHHBIM
bivokHuiT U 1anbHUR TIOPSIOK, TeMaM Kypca)
byHKIUSA paauaIbLHOTO
pacripeneneHus YaCTHIIL,

MIPUHLIMIIBI TJIOTHOU u
BAJICHTHOM YIIAKOBOK.

3 Merasuibt: Teopust | 6 | 5-7 | 6 6 npakr.3an
MetaiioB Jlpyne, cBoOOAHBII
3JIEKTPOHHBIN ra3 depmu

4 OcHOBEBI TEOpUU 6 |8 2 2 TIpaKT.3aH
SHEPreTHYECKUX 30H
KPHUCTAJIJIOB.

5 [TosrynpoBOTHUKH 6 19- |4 6 npakr.3an

10
6 JudnexTpuky, ux cBoiictea | 6 | 11- | 4 4 mpakr.3an | KontponbHas
12 pabota Nel

7 CBepXITPOBOIMMOCTh 6 |13 |2 2 TIpaKT.3aH

8 MarauTHsie cBoiictBa |6 |14 |4 2 TIpaKT.3aH
TBEPABIX TEI

9 JluHaMuKa 6 |15 |2 2 mpakt.3an | Penrenue
KPHUCTAJUIMYECKON PEHIETKH JIOMAIHUX 3aJaHui

1 TemnoBsle cBoiictBa | 6 |16 |4 2 mpaxr.3an | (3a1auu 1o

0 | mmonexktpukoB. Mogenu [lebas POV IEHHBIM
1 DWHIITEHHA. TeMaM Kypca)

1 Mexanuueckue  cBoictBa | 6 |17 |2 4 npaxr.3an | KOHTpOmbHas

2 | TBEPIBIX TEI pabora Ne2

1 | KonTpons 6 9K3aMEH

2

HUTOI'O 144 yaca, U3 HUX 34 34 36

4.2. Pa3BepHyTO€ ONMCAHUE COAEPKAHUS JUCHUILUINHBI N0 pa3ienaaM (TeMam)

Bce conepxaHue COCTOMT U3 JECATH PA3IENioB, KKl M3 KOTOPHIX BKIIOYAET B CEOS
JIEKIMHM B TIPAKTHYECKOE 3aHATHE, 3aJJaHUs JUTsl CAMOCTOSATEILHON paOOThI, JOMAIIHUE PAOOTHI
4.2.1.Pazoenvt kypca

Brenenue: KonaeHcupoBaHHOE COCTOSTHUE BEIIECTBA, KIACCU(DUKAIUS TBEPABIX TEI
[IpuHIUIIBI CTPOEHUS KOHJIEHCUPOBAHHBIX CUCTEM.

Mertamibl: Teopust MeTasioB Jlpyie, CBOOOIHBIN AJIEKTPOHHBIHN Ta3 Depmu.
OCHOBBI TEOPUU HHEPTETUUECKUX 30H KPUCTAIIOB.

[TonynpOBOIHUKH U TUAJIEKTPUKH, KX CBOMCTBA.

CBepXnpoBOAUMOCTb.

MarHutHble CBOMCTBA TBEPABIX TEJL.

JInHaMuKa KpUCTAIUNINYECKON PEILIETKH.

TennoBwie cBOMCTBA TUANEKTPUKOB. Moaenu Jlebast u DiHIITEIHA.

PaBHoBecue ¢a3 u pa3oBbie mpeBpaleHHs.

©CoNo~WNE

[EEN
©
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Kpamxoe cooepoicanue pazoenos.

1 cemecmp- Cmpykmypa Kpucmaniuueckux mein

1. BBeneHue: KpUCTANIMYECKOE COCTOSIHME, AHU30TPONMUS U CUMMETpPUS KPUCTAJLIOB.
CrpykTypa KpucTajuia U HPOCTPAHCTBEHHAs pemerka. OCHOBHBIE 3aKOHBI I'€OMETPUYECKOM
KpucTaimiorpaduu:  3aKOHBl  MOCTOSIHCTBA ~ YIJIOB M pAIlMOHAJIBHBIX  IapamMeTpOB.
Kpucramnorpaduueckue MIPOCKIUU: cepuueckas, crepeorpaduyeckas,
rHOMOCTepeorpaduyeckas, THOMOHUYECKasi, COOTHOLICHUS MKy HIMH.

2. CuMMeTpHs KPUCTANIMYECKUX MHOTOTPAHHUKOB: OIpEAeTICHHEe CUMMETPUH, 3JIEMEHTHI
cummertpuu. [lpunnun Kropu. Ananutudeckast 3anuch npeoOpa3zoBaHuii cuMMeTpun. Teopemsl 0
COUYETaHHUH DJIEMEHTOB cuMMeTpuu. Kpucraminorpaduyeckue KaTreropuu, CAHTOHHH M CHCTEMBbI
koopauHatr. Kiaccel cummerpun: oOmume omnpeAeneHuss U CUCTEMbl O00O3HauYEHUH.
Mexnynaponusle cuMmBoibl U cuMBojibl lllendnuca. BriBog u ommcanume 32  Kkiaccos
CUMMETPUH.

ToueuHble rpymnIbl CAMMETPHUHU.

Kpucrammmdeckuii MHOTOTpaHHUK: uaeanbHas ¢opma. [Ipocteie Gopmel. Pacnipenencuue
npocTteix (opm mo kiaccam. ['onosapust u remudapus. KomOunanuu npocteix (popm. 3akoH
OSICOB.

3.. Cummerpusi CTpPYKTyphl KpucTaioB Pemerku bBpaBs. DnemMeHThl cUMMeTpUH
KPUCTAIIIMYECKUX CTPYKTYp. TeopeMbl O COYETaHHWU DJJIEMEHTOB CHMMETPUM CTPYKTYP.
[TpocTpaHcTBEHHBIE IPyIIIBI CHMMETPUHU. [IpaBUIIbHBIE CHCTEMBI TOUEK.

Kpucrannuueckast pemierka: OpsMble M IUIOCKOCTH pemieTkd. CBONCTBA MIJIOCKOCTEH.
OOpartHas pemierka. OCHOBHbBIE CBEIEHUS 00 HSKCIEPUMEHTAIBHOM OIPENEIIEHUN CTPYKTYpPbI
KpHUCTAJIJIOB.

4. O6o0meHHass cuMMeTpusi. PaciiupeHue MNOHATHS CHUMMETpPUH.. AHTUCUMMETPUS U
[[BETHAsi CAMMETPUS, CAMMETPHS 000U, YaCTUUHASI CHMMETPHUS, CTATUCTHYECKAsk CHMMETPHSI.

S. [IpenensHble rpynmbel  cuMMeTpud. (OCHOBHOM IPUHLUI CHUMMETPUU B
kpuctasopusuke. TeHzopHOe omnucaHue (U3MUECKUX CBOWCTB B KpHUcTaulax. BuusHue
CUMMETPHUHU KPUCTAITMYECKON pelIeTKH Ha (GU3UUECKUe CBONCTBA KPUCTAJIIOB.

6. Kpucrammoxumus: ATOMHBIE W HWOHHBIE paguychl. KOOpIWHAIIMOHHOE YHCIO W
KOOpJAMHAIMOHHBIM ~ MHOrorpaHHuk.  Ywumcino  aromoB B sueidike.  OmnpezneneHue
cTexuoMmeTpuueckor Gopmyibl BemecTBa. [TOTHEHIIIME YyITAKOBKA YacTUIl. THUITBI XUMUYECKUX
cBsA3el B kpucTauiax.. MloHHas cBs3b. @U3NUYECKUE OCHOBBI KOBAJEHTHOU cBs3U. KoBaneHTHas
CBSA3b B MOJIEKYJIAX M KpucTauiax. Merammdeckas cBs3b. BaH-nep-BaanscoBa CBS3b.
ITpoMexyTOUHBIE THUIIBI CBSI3U. DHEPIUsl CBSI3U B KpUCTAJNIaX C MOHHOW U BaH-I€P-BaajbCOBOMN
cBs3b10. OCHOBHBIE TUIIBI CTPYKTYp. [Tonmutunus. Mzomopduzm

7.. Ctpoenue peanbHOro kpucramia: VaeanbHblil u peanbHblil kpuctaml. Knaccudukanus
nedeKkToB B pealibHbIX KpucTamiax. TouedHble AePEeKThl aTOMHOW CTPYKTYpbl KpHCTasIa.
Jucnokanuu. 3aBUCUMOCTb (PU3UKO-XUMHUECKUX CBOUCTB KPUCTAILIIOB OT PEANbHOM CTPYKTYPHI.

8. Poct kpucramioB. OCHOBHBIC MPEACTABIICHUS O pOcTe KprucTauioB. PaBHoBecHas popma
pocta KpuctamuioB. PeanbHble (opma pocTa KpUCTAUIOB. MaKpocKonmuueckue JeeKThl
KpucTauioB. CpOCTKH M IBOMHUKHU. DNHUTaKCHs. MeToAbl BhIpalllUBAaHUS KPUCTAIIIOB.

2 cemecmp —Teopuu usuku KOHOEHCUPOBAHHO20 COCHMOAHUA Geuyecmeda, CEOliCmeda
KOHOEHCUPOBAHHBIX meil
11. Beenenue: KonaeHCHPOBAaHHOE COCTOSIHHE BEIIECTBA, KiIacCU(UKAIIHS TBEPABIX TEI.

12. TlpuHOHUIBI CTPOCHUS KOHICHCUPOBAHHBIX CUCTEeM, BIIMKHMIM U TanbHUHN TOPAJIOK,
(byHKIUS pagraIbHOTO paclpeeeHNs YaCTHI, TPUHIUIBI INIOTHOW U BaJICHTHOM YITaKOBOK
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13. Mertamnsl. Teopust meramnoB Jpyae. Metamuibl B NpHOIMKEHHMH CBOOOJHBIX 3JIEKTPOHOB
(momens Mertamia. CBoOoaHbid 2ekTpoHHBIM Taz depmu (COI'D) B merammiax. Pacuer
XapaKTepUCTUK MeTaiioB ¢ yuyetoM COI'®: sHeprust cBsA3M, 3JIEKTPOHHAs TEIUIOEMKOCTD,
TEIIONPOBOAHOCTB).

14. OcHOBBI TEOpUM B3HEPreTUYECKUX 30H KpucTauioB. Mopens. Teopema bioxa. 30HBI
bpurosHa.. DHepreTudeckue 30HbI U NOBEPXHOCTh PepMU B MOJENH IIYCTOH PEIIETKH.
[TpunoxeHne 30HHOM TEOpHH. DIEKTPOIIPOBOIHOCTH Kitaccudukaimst TBEpIbIX Tel.

15. TlomynpoBOAHUKH U TUAIEKTPUKH, UX CBOHCTBA. [10J1yIpOBOAHUKOBBIE KPHCTAILIBL.
CoOcTBeHHBIE 1 HECOOCTBEHHBIE TTOTYPOBOAHUKH. KOHIIEHTpanust Hocutenen. P-n
nepexoa. Jdusnextpuku. Knaccudukanuus ausnekrpuko. CBOMCTBA AUINEKTPUKOB: TEOPUH
JIOKAJIBHOTO TOJIS U NOJISIPU3YyEMOCTH. JIM3IIEKTpUYeCcKasi IPOHULIAEMOCTb.
[TuposnextpuyectBo. CerHeTo31eKTPUUECTBO (KIacCU(PUKAIMS CeTHETONIEKTPHUUECKUX
KpUcTanieckux (a3, ¢azoBbie mepexo/bl.) AHTUCETHETOIEKTPUIECTBO.
ITbe30351eKTpHUYECTBO.

16. CeepxmpoBomumocTs.  CBepxmpoBomsmume Martepuanbl. Kputudeckas Ttemmeparypa.
MaruutHble CBOHCTBa (KpUTHUYECKoe TMoisie). Mukpockonuueckas Teopust U 3PeKT
MeiicHepa. DHeprerudeckas ienb. YpaBHeHue JIoHnoHoB. Teopusi cBEpXIpOBOAUMOCTH
bapnuna - Kynepa-Ulpuddepa. OgHowactuunoe TtyHHenupoBaHue. CBepXIPOBOIHUKI
BTOPOIO poJa.

17. MarHuTHble CBOMCTBA TBEpbIX Tel. J{ua- nmapa- ¢peppomarseTusm. JluaMarHeTusM.
[Tapamarnetusm. @opmyna JlankeBena u 3akoH Kropu. KBanToBas Teopus napamarserusma.
[TapamarauTHast BOCIPUMMYUBOCTD 2JIEKTPOHOB MPOBOIUMOCTH. DeppOMarHUTHBIN
nopsoK. MarnutHas cTpykTypa ¢peppuMarieTukoB. deppoMarHuTHbIE JOMEHBI.

18. JluHamyKa KpUCTAUIMYECKON pemeTku. AHamu3 ynpyrux jgedopmanuil. OHeprus
yrnpyroae@opmMupoBaHHoro Tena. 3akoH ['yka. VYmopyrue BOJHBI B KpHUCTaiax.
["apmonnueckoe npubmnkenue. ®onon. Umnynsc ponona. Heynpyroe paccesnue GpoToHOB,
PEHTIeHOBCKHUX JIy4ell, HeUTpoHOB Ha (poHOHax. KonmebaHusi B pelmreTke M3 OJUHAKOBBIX
aTOMOB, B pelIeTKe, coAepkaliel 1eGeKkr. AHrapMOHH3M.

19.. TemnoBbIe CBOWMCTBA JAUAICKTPHUKOB. TEIIOEMKOCTh KPHUCTALUTMICCKOW perneTku. Mojenn
JeGas u Diinmreiina. CpaBHEHHE PEIIETOYHON U AIEKTPOHHON YIeNbHBIX TEMJI0EMKOCTEH.

20. MexaHn4eckne CBOWCTBA TBEPBIX TeJ. YTIpyrue xapakrepucTuku. CBs3p nedopmanuu u
HaIpsOKCHUN.

5. O6pa3oBaTre/ibHBIE TEXHOJIOTHHU

OCHOBHBIE TEXHOJIOTHH: MOJAYJIBHOTO OOyuYeHHs, MPOOJEMHOro OOY4YEHHs, TEXHOJIOTHS
BbIOOPA, HH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE.

Bce conepixanue coCTOUT U3 AeBATHAALATH MOAYJeHd, KaXIblil U3 KOTOPBIX BKJIKOYAET B
ce0st JIEKIMM U TPAKTUYECKOE 3aHSATHe, 3aJaHus ISl CaMOCTOSITEIbHOM paboThl, JTOMaIlHUE
KOHTPOJIbHBIE pabOThI, 3aJJaHKE MO BHIMOJIHEHUIO pedepaTa.

OcHOBOM  CaMOCTOSITENIbHOM ~ JI€ATEIBHOCTU  SIBJISIETCS  BBINIOJIHEHHWE  JOMAIIHHUX
KOHTPOJIbHBIX 3aJaHMi U HamucaHue pedepara mo oaHOW u3 BbIOpaHHBIX TeM. CTyleHTam
IPEOCTABIIAETCS BBIOOP TEMAaTHKH U XapaKTepa BBIIIOJIHEHUS IIPOEKTA.

N3ydyeHne Kypca CTpPOUTCS IO CIEAYIOIIEW CTpAaTerMu: CTYAEHTHl IIOCELIAlOT BCE
ayJUTOpPHBIE 3aHATHUS (JEKLHH, IPAKTUYECKHE), BHIIOIHIIOT BCE TEKYIIHE JOMAIIHUE 3aJaHus,
paboTaioT HaJ pedepaToM 1o pyKOBOACTBOM IPEIOIaBaTeNsl uepe3 OUHbIe KOHCYJIbTAIlH

[Tpu npoBeaeHUM MPAKTUYECKUX 3aHATHH HCIOJIB3YIOTCS CIEAYIOLIME METOMAbI: METObI:
JUCKYCCHSI, TPYIIoBast paboTa, perieHue CUTyalluOHHbIX 3a1ay.
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OCHOBHBIE TEXHOJOTHU: MOIYJIBHOTO 00y4eHUs, MPOOIEMHOr0 00yUYEHHUs, TEXHOIOTUS
BBIOOPA, MH(POPMATMOHHO-KOMMYHHKALIMOHHBIE.

6. YueOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAaMOCTOSITeIbHOM pPadoThl 00y4ar0IMXCS

CamocrosrenbHas paboTa CTyIeHTa MPEaIoIaraer:

1. BBHIMOJTHEHHWE TOMAITHUX KOHTPOJBHBIX PAOOT MO W3YYEHHBIM Ha MPAKTHYCCKUX
3aHATUAX TeMaM (y4yeOHO-METOJMYecKHe pa3pabdOTKU MPAKTUYECKUX 3aHATUHN
BBIIAIOTCA B JIEKTPOHHOM BUJE KXKIOMY CTYJCHTY);

7. XapaKTepuCTHKA OLEHOYHBIX CPEACTB JJIsl TEKYILIEero KOHTPOJISl yCIeBaeMOCTH U
NMPOMEKYTOUHOI aTTecTAlMU 00YUYAIOIMXCSl 10 TUCHUIJINHE

JloMantHue KOHTPOJIBHBIE pa0OTHI, IPOBEPSIOIINE ITOTYICHHBIC YMEHUS W HABBIKH PaOOTHI
¢ ceTkoil Bynbda npu moctpoeHnn crepeorpapuueckux U THoMocTepeorpaduyeckux mpoeKuit
KPUCTAJJIOB, yYMEHHS pacyeTa KpUCTALIOrpapuueckux mpoekiui. Kakmas BBITOJHEHHAS
KOHTpOJIbHAsE paboTa oueHuBaercs oT 5 g0 10 OGamnoB (KOTOpbIE YYHUTHIBAIOTCA IPHU
BBICTABJICHUM HMTOTOBOM OIEHKHM Ha »HK3aMeHe). THIOBbIE BapHaHThl KOHTPOJBHBIX pPadoT
HaxozsaTcs B npuiioxeHnu K PII B paznene «DoHA OLEHOYHBIX CPEACTBY).

3auer mpoBomuTcs B (opme OmaHkoBoro TectupoBaHHs (TumoBble BapHAHTHI
KOHTPOJIBHBIX PabOT HaxoAsaTcs B mpmiokeHnd K PI1 B paznene «DoH[ OIEHOYHBIX CPEACTBY).
Tect cogep’UT 25 BOMPOCOB, KXK/bIM M3 KOTOPHIX OIlEHHBAaeTcs B 5 0ayioB (TakuM oOpa3zom
MaKCUMaJIbHBIN Oamt 125).

OreHKa «3a4TeHO» CTAaBUTCS MPHU YCIOBUHU BBIOJHEHHUS JOMAIIHUX paboT (oOmias cymma
15 6ammoB) u 60 O6aIOB BBINIE€ 332 OTBETHI HA BOMPOCHI HTOTOBOTO TECTA.

OreHKa «HEe3a4TeHO» CTABUTCS MPH YCIOBUM HEBBIMIONHEHUS Jake OJHOW U3 JIOMAIHUX
KOHTPOJIHBIX paboT (obmas cymma 15 GamioB) u Huxke 60 6a/toB 3a OTBETHI HAa BOIPOCHI
UTOTOBOTO TECTA.

Texymuii KOHTPOJbh YCIIEBAEMOCTH TIO BTOPOMY CEMECTpPy H3ydeHHUs Kypca (QHU3UKH
KOHJCHCHUPOBAHHOTO COCTOSIHUS BEIIECTBA MTPOBOAMTCS JiBa pasza B cemecTp. CTyneHTaM JaroTcs
KOHTPOJIbHBIE Pa0OTHI, BKITFOYAIONINE OCHOBHBIC THITHI 33J1a4 1O TPOMJICHHBIM TemaM. Kaxkmas
BBHITIOJTHEHHAs] KOHTPOJIbHAsE paboTa OIeHMBaeTcs 1Mo naTtudamipbHOW mikane. [lomydeHHbie
OIICHKW YYUTBIBAIOTCS TIPHU BBICTABJICHHHM MUTOTOBOM OIICHKH HAa dK3aMeHe. THITOBbIC BapHUaHTHI
KOHTPOJIBHBIX paboT HaxosaTcs B puiioskeHuu K PIT B paznene «DoH[ OLIEHOUHBIX CPEICTBY).

DK3aMeH TpOBOAMTCA B GopMe coOeceoBaHUs MO TEOPETHMUECKUM BOIPOCaM, a TaKXKe
NpeIoiaraeT pereHue 3a/1a4m.

OreHka «y0os1emeopumensHoy CTaBUTCS TIPHU YCIOBUH BBIMOTHEHUS KOHTPOJIBHBIX paboT
(o6mrast cymma 6 6aJTOB M BBIIIE)) M YACTUYHBIX OTBETOB Ha MPEIOKEHHBIE BOIIPOCH OWjIeTa 1
YaCTUYHOE PEIIeHUE 3a/1a9u

OneHka «xopouwto» CTaBUTCS TPH YCIOBUW BBHIMIOJHEHUS KOHTPOJIBHBIX paboT (oOmiast
cymMma 8 OaJJIOB W BHINIE)) M YACTUYHBIX OTBETOB Ha MPEJIOKEHHBIE BOIMPOCH OWIIeTa U
NpaBWIbHOE PEIICHHUE 3a/a4M, JIMOO TIOJTHOE PACKPBITUE OJHOM M3 TeM OWJIETa W YacTHYHOE
peleHue 3a1a4u.

OmneHka «omauyHo» CTaBUTCS TIPU YCIOBUU BBIMOJHEHHSI KOHTPOJIBHBIX paboT (oOmmiast
cymma 10 6arioB), MpaBUIBLHBIX OTBETOB Ha BOIIPOCKHI OMJIETa U MPABUILHOE PEIICHUE 3aa9u
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8. YueOHO-MeTOAMYECKOE U HH(POPMANIMOHHOE 00ecniedeHHe TUCIHIIIHHbI

Ocnoenas yuebnas aumepamypa:
1O. K. Eropos-Tucmenko. Kpucramiorpadus 1 KpUCTauIOXUMHUS : YI4€OHHUK JUISL CTYACHTOB
By30B /.— 2-e u3x .— M. : K11V, 2010 .— 587 ¢ .— ISBN 978-5-98227-687-23/
Hosocenos, K.JI. OcHOBBI reomerpudeckoil Kpuctamiorpaguu : ydeObHOe mocobue /
K.JI. HoBocenoB ; MwunucrepctBo oOpazoBanus Poccuiickoit ®enepannu, denepaibHOe
rOCyJapCTBEHHOE aBTOHOMHOE O0pa3oBaTeIbHOE YUYPEKIEHUE BBICHIETO0 00pa30BaHUs
«HanuoHanbHBIN UccnenoBaTebCKuii TOMCKUN roCcy1apCTBEHHBIA YHUBEPCUTET». - TOMCK :
N3natenbeTBo TOMCKOTO MOTUTEXHUYIECKOTO YHUBEpcuTeTa, 2015. - 73 ¢. : ., Tadi., cXeMm.
- bubnuorp. B KH. ; To xKe [ DJ1eKTPOHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=442772
baraes, M.A. Kpucramiorpadus: o003HaUeHHE M BBIBOJ KJIACCOB CUMMETPUHU : yueOHOE
nocobue / N.A. bataeB, A.A. baraeB ; MunucrepctBo 00pa3oBaHus U Hayku Poccuiickoii
Oenepan, HoBocuOupCcKuil  rocygapCTBEHHBIM  TEXHHUYECKM  yHUBEPCUTET. -
Hosocubupck : HI'TY, 2015. - 60 c. : uin. - bubmuorp. B ku. - ISBN 978-5-7782-2740-8 ; To
xe [DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=438293
B.A .Martyxun, B.JI.EpmakoB ®@u3uka tBepaoro tena. M. uza-so Jlane. 2010
I''1.Enmudano ®usuka tBepaoro tena. M. M3a-po Jlans. 2010
lompmane B. A., ®u3uka KOHICHCHPOBAHHOTO COCTOSHUS [DJEKTPOHHBINH pecypc] / B. A.

l'ompmane, JI. C. IImnuyk. - Munck: benopycckas Hayka, 2009. - 648 c.
http://www.biblioclub.ru/index.php?page=book&id=93309

bacanaeB, IO.M. Kpucramiopusuka u KpucCTaUIOXMMHUS : yuebHoe mocobue /
FO.M. bacannaes ; MuHucrepctBo oOpa3zoBanusi u Hayku Poccuiickoit ®enepauuu,

denepanbHOe TOCYyAapCTBEHHOE OIOKETHOE 00pa3oBaTelbHOE YUPEXKJICHHE BBICIIETO
npodeccuoHanbHOro o00pa3zoBaHusi «KeMepoBCKUI TOCYAapCTBEHHBIM YHHUBEPCUTET». -
Kemeposo : KemepoBckuii rocynapctBeHHbli yHuBepcuteT, 2014. - 403 c. : wi. - bubnuorp.
B kH. - ISBN 978-5-8353-1712-7 ; To xe [DnekTpoHHblii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=278304

Hononnumenvnas yueonas aumepamypa:
M.II.Iackonbckas. Kpucramnorpadus : yueOHoe nmocodue it CTyI€HTOB BTy30B / .— 3.
2-e, mepepad. u gon .— M. : Beicimas mkona, 1984 .— 375 c.
Cospemennas kpucramiorpadus. T.1-4. [Tox pea. b.K.Baitnmreitna. M.: Hayka. 1979
M. II. llackonsckas Kpucramisl /.— Uzn. 2-e, ucnp .— M. : Hayka, ['naBHast penakuus
¢u3nko-mMaTemMaTuueckoil nureparypsl, 1985 .— 207 c.
DneMeHThl GU3UKA TBEPAOTO Tena : yueOHoe mocooue / coct. B.SA. Ueuyes, C.B. Bukymnos,
.M. [I310. - HoBocubupck : HoBocuOupckuii TocyAapCTBEHHBINH arpapHblii YHUBEPCHUTET,
2012. - 160 c. ; To xKe [DnexTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=230498
I'yptoB, B.A. ®usuka TBepaorO TeNa sl MHXKEHEPOB : yueOHoe mocooue / B.A. I'yptos,
P.H. Ocaynenko ; nayu. pen. JLA. Anemmna. - 2-e¢ u3a., uchp. ¥ Jom. - MockBa :
Texnocdepa, 2012. - 560 c. - (Mup dusuku u Texaukn). - ISBN 978-5-94836-327-1 ; To xe
[DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233466
I'"A.MuponoBa KoHaeHcupoBaHHOe cocTosiHME BemecTBa. OT CTPYKTYPHBIX €IWHUIL /0
xuBor Marepun. M., M3n-so MI'Y. T.1-2 2006
JupnexTpuiecKrue KpUCTallIbl | cMMMeTpus U pusndeckue cBoiictBa / B. A. Canmnep, H. B.
Cunopos, M. H. [Nanarauxos ; Poccuiickas Axagemust Hayk ; Konbckuil HayuHBIM LEHTD ;
nox pen. B. T. KanunnukoBa .— Anartutsl : Kosbckuii Hayunsiid nentp PAH, 2010 Y. 1 .—
2010 .— 201 ¢ .— ISBN 978-5-91137-118-0.

Pecypcol nH(opManmoHHO-TeIeKOMMYHUKAITMOHHON ceTr «HTEepHEeT»:



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
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Cucrema 3JIEKTPOHHOW MOIICPKKH 00pa3zoBaTelnbHOro mpouecca «MoW yHHUBEPCHUTET»
https://uni.ivanovo.ac.ru

[TpodeccnonanbHble 0a3bl JAHHBIX U HHOOPMAIIHOHHO-CIPABOYHBIC CHCTEMBI:

ObC «YHuBepcuterckas Oubanoreka onnaitn»y Www.biblioclub.ru

DnexkTponnas 6ubmmoreka MBI'Y http://lib.ivanovo.ac.ru

Onextponnsiii katasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMuoe oOecrneueHue: omnepanonHas cuctema Microsoft Windows, maker
oucueix nporpamm Microsoft Office u(umu) LibreOffice, untepuer-6payzep Microsoft Edge
u(uaun) Yandex Browser.

9. MarepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUNIMHBI (MOAYJIs1)

Bo3moxHOCTh BhIXONa cTYACHTOB B UHTepHET, [1K, mpoekTop, SKpaH Mix MHTEPaKTHBHAS
JIOCKAa. KCEPOKC Ui Pa3MHOXKCHHS pa3JaTOYHBIX MATepUAIOB, OHWOIMOTEYHBIH (OHI
MBaHOBCKOTO rOCy/1apCTBEHHOTO YHUBEPCUTETA.


https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek

OcHoBHas npodeccroHanbHas o0pazoBareibHas MporpaMmma
03.03.02 ®usuka
(®yngamenTanbHas U MPUKIaaHAsS GU3NKA)

ABTOp(bI) padoueii MporpaMMsl JUCUUIUIMHBI: TOTICHT, KaH/.()U3.-MaT. HAyK, TOIICHT
[TamkoBa Tamapa BukrtopoBHa

IIporpaMma paccMOTpeHa U yTBEpIKeHa Ha 3acelaHi KadeIpsl GyHIaMeHTATbHOM
(GU3UKA 1 HAHOTEXHOJIOTUH « 3 Ow o, ve/@ic 202/( 1., mpotokon Ne  Z_

/

[Iporpamma oOHOBIIEHA

MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1 JIL.L1.MuHeeB

(mozrvce)

[Iporpamma oOHOBIIEHA
MIPOTOKOI 3aceanus Kadenpnl Ne OT « » 20 T
CornacoBaHo:

PykoBoautens OIT JIL.L1.MuHeeB

(mozruce)




