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1. Heau ocBoOeHUsT TMCUMILIMHBI (MOTYJIsA)

HenssMu ocBOeHUS AUCHUIUIMHBL (MOAyNs) «Du3uka KOHOEHCUPOBAHHO2O COCHMOSHUSL
sewjecmeay SIBISAIOTCS. W3YyYEHUE OCHOBHBIX TEOPUM KOHJIEHCHPOBAHHOTO COCTOSIHMUS,
MO3BOJIIOIIMX OOBSCHATH M MPOTHO3UPOBATH (M3MYECKUE CBOMCTBA BEIIECTBA, IPHOOPETCHUE
MPaKTUYECKUX HaBBIKOB HCTIOJIb30BaHKE (dyHIIaMEHTaIbHBIX TTOHSTHI buzuku
KOHJICHCUPOBAHHOTO COCTOSIHHSI BEIIECTBA IS PEIICHUS KOHKPETHBIX 3a/1a4

2.MecTo nucuuiiuHbl B cTpykrype OII 6akanaBpuara

JlucuuiuHa BXOIUT B BapuaTuBHYIO yacTh 1ukia (b1.B.09), 6a30BbIX 1UCHUIUINH, MOAYJIb
«JKcnepUuMeHTalbHasl U TexHuuyeckas ¢usuka». llpemyaraemas mporpaMma cocTaBiieHa B
cootBercTBUH ¢ TpeboBaHusmu ®I'OC BO 3++ 03.03.02 Duzuxa. JInsg oCBOCHUS JUCIUTIIMHBI
HEOOXOAMMBI 3HAHUS JUCHUIUIMH: «MexaHuka», «MoekymsapHas Gusnkay, «DIEKTPUIECTBO U
Mar"etusm», «Pu3nuka aroma U aTOMHOIO szapa», «KBaHToBas Teopus», «TepmoauHamMuKay,
«Xumus», «JluneitHas anreOpa», «AHamUTHYECKas reoMeTpus», «JluddepeHnnaipabie
ypaBHEHUs»», «MaTeMaTHuuecKuii aHAIINA3.

Jl1s ocBOEHUS TaHHOW AMCLMIIIINHBI CTYACHT JOJDKEH:

3HATh. OCHOBBI KypCOB 00MIeH (PHU3HKH, CTPOCHHE TBEPABIX U KUAKHX TEJI, OCHOBBI 00IIEH
XUMHUU (CTPOCHHE aTOMa, TUIbI XUMHUECKUX CBS3EN)

YMeTh: 101b30BaThCsl TEOPETUUECKUMH OCHOBAaMH, OCHOBHBIMU IMOHSTUSAMM, 3aKOHAMU U
IPUHLIUIAMU (QU3UKH.

Hmers: npakTnyeckuii onbiT/ MMeTh HABBIKH: BIQJICHU MaTEMaTHUECKHUM aIllapaToM
¢u3ukn (BBIYMCICHHE IMPOU3BOAHBIX M HHTErPAOB, pelIeHHE OOBIKHOBEHHBIX JHHEHHBIX U
g depeHINaTbHBIX YPaBHEHUH, ONlepaliii ¢ BEKTOPaMH U MaTPULIAMHU)

Baajers: MaTeMaTHUECKUM anmapaTtoM (U3UKU (BbIYMCICHHUE MTPOU3BOAHBIX U MaTepuan
Kypca MOXKET CIYXHUThb OPUEHTHPOM NPU U3YUYEHUU psifia CHEHHUabHBIX JUCIMIUINH, TAKUX KaK
¢u3nka  peanpHOro  KpuUCTaula,  (U3MYECKHMEe  CBOWCTBA  KPHUCTAIOB,  (U3UYECKOE
MaTepuasoBe/ieHue, PU3NKa KUAKUX KPUCTAIIIOB.

3. IlepeyeHb NIAHNPYEMBIX pPe3y/JbTATOB 00y4eHHs M0 THCIHILINHE.
3.1. Komnerenuuu, ¢popMHPOBAHHIO KOTOPBIX CIOCOOCTBYeT JaHHAsi AUCHMILJIMHA
COIVIACHO MATPHIE COOTBETCTBHSA KOMIEeTeHUHH 1 cocTaBisiiommx Ol
e [IK-6 CnocobeH NpOBOAUTH TEOPETHUECKHUE U HKCHEPUMEHTalbHbIE HCCIEeI0BaHUA,
MHHOBAIIMOHHBIE U ONBITHO-KOHCTPYKTOPCKHE pa3paboTKU B 00JIaCTH (yHAaMEHTaTbHON
Y IPUKJIaTHON (PU3MKHU B COCTaBE MCCIIEI0BATEIbCKUX KOJIJIEKTUBOB
e J[IK-7 CnocobeH pa3pabaTbiBaTh METOAMKU TPOBEACHUS UCIHBITAaHUH, MPOBOAUTH
00palboTKy U aHAJIN3 Pe3yJIbTaTOB SKCIIEPUMEHTOB U MyOJIMYHO MPEACTABIATH PE3YJIbTAThI
HAYYHBIX UCCIICIOBAaHUI B JOCTYITHON M COBpEMEHHOH (popme

3.2. Ilnanupyemble pe3yabTaThl 00y4eHHs 10 JUCHMIIHHE (MOIYJII0), COOTHECEHHbIE €
(opMupyeMbIMH KOMIIETCHIIUSIMH.

3HaTb TEOPETUYECKHE OCHOBBI, OCHOBHBIE TMOHSTHS, 3aKOHBI U MoOJeIH (U3UKHU
KOHJICHCUPOBAaHHOI'O COCTOSIHMS BEIIECTBA, METO/IOB TEOPETUYECKMX M 3KCIEPUMEHTAJIbHBIX
UCCIIeIOBaHMI B (pU3HMKE KOHCHCHUpOBaHHOTO cocTosinus Beriectsa (ITK-6, TTK-7);

yMeTh TIOHUMaTh, U3JaraTb W KPUTUYCCKH aAHAIU3UPOBaTh 0a30BYI0 (DU3HUYCCKYIO
undpopmanuto(I1K-6, ITK-7);
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I0JIb30BaThCS TEOPETUUECKUMH OCHOBAMH, OCHOBHBIMH MTOHATHSMH, 3aKOHAMH ¥ MOJICISIMU
(GHU3UKK KOHJACHCHPOBAHHOTO COCTOSHHSI BEIIECTBA I OOBSICHEHHS (PM3MYECKUX CBOMCTB
tBepasix Ten; (ITK-6, T1IK-7);

HMeTh: NPaKTH4YecKuii onbIT/ UMeTh HABBIKK: BJIAJeHHs METOJaMU 00paOOTKH U aHAIH3a
AKCIIEPUMEHTAJIbHOW U TeopeTHdeckor (usnueckoi wuHPOpMaluu, pacdyera mapaMeTpoB,
XapaKTepU3yIOMUX (U3NYECKUE CBOMCTBA KPUCTALTMYECKUX TeJ, Ha 0aze mojened (u3nKu
KOH/IEHCHPOBaHHOTO coctostuus Bemnectsa (ITK-6, ITK-7).

4, Conep:kanue TUCHUIIMHBI «PH3MKAa KOHAEHCHPOBAHHOIO COCTOSTHHSI BEIIECTBA
O0BeEM OUCHUIUIAHEI COCTABIISIET 6 3a4eTHBIX eqUHUIL, 216 Jacos.

4.1. Conep:xkaHue JUCHHUIJIMHBI MO pa3aejaM (TeMaM), COOTHeCeHHOe ¢ BHAAMHU U
TPYA0€MKOCTHIO 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOT0 THIA

O0beM MHOM KOHTaKTHOW pabOThl M CaMOCTOSTENBHON paboThl 00yYaromerocs Mo
JTUCIUILIMHE YKa3aH B y4eOHOM IJIaHe 00pa30BaTENbHON MTPOTPaMMBI.

yKa3aH B y4eOHOM IIJIaHe 00pa30BaTEIIbHON MPOTrPaMMBI.

Ne Bunsl 3ansatuii, ux ®opmbl TeKy1IEro
/ Paznen 00beM (B ak.4acax, 10 | KOHTPOJIS yCIieBaeMOCTH (110
" JVCLUTITMHBI OYHOI1/3a0uHO opme OYHOI/3a04HOM (hopMme
00yJeHusI) 00y4eHus1)
§ 3aHsaTus 3aHaTH DOopMBI ITPOMEKYTOUHON
o § JIEKIIMOH- A aTTecTaluu
$| § | HoroTMma | cemuHa
§ = pCcKoro,
= IIPaKTH
T YECKOTO
u
nabopar
OPHOTO
THIIA
1 | BBenenue: ocHOBHBIE 3akoHbI |5 |12 |4 4 Jlomarssst MpaKTU4YeCcKas
KpucTayorpadum, OpaKkT.3a | pabora Nel C CeTKoH
KpHCTaJuIOrpaduuecKue H. Bynbda
TPOEKIINU
2 Cummerpus 5137 |8 4 JloManissist KOHTpPOJIbHAs
KPUCTALUTUICCKUX NpaKT.3a | pabora Ne2 c ceTkoit Bynbda
MHOT'OTPaHHHKOB H. (mmockocTH u ocu
CUMMETPHH)
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3 Cummerpust  CTpyKTypol | 5 | 8- |6 4 Jomarnsis KOHTPOJIbHASI
KpPHUCTaJJIOB 11 npakr.3a | pabora Ne3  (Pacuer wm
H. IIOCTPOEHHE
rHOMOCTepeorpaduyeckon
4 0606H.ICHH3,SI CUMMCTpPUA. 5 12 2 MPOEKLINU KpucTajuia
5 | IlpenenbHble rpymnsl | 5 | 13- | 4 2 reKCaroHaJIbHOM CUHTOHUH)
CUMMETPHH. OcHoBHOI 14 MPAKT.3a
IPUHLUI CUMMETPUHU B H.

kpuctauiopuszuke.  TenzopHoe
onucanne (HU3MUECKUX CBOHCTB
B KpHCTaJUIaX.

6 | Kpucramioxumus 5115 |4 2
XapaKTEPUCTHKH, THITBI 16 TPaKT.3a
XUMHUYECKUX cBsizeit B H.
KpHUCTaIaX
7 Crpoenue peanpHoro | 5 |17 |4
KpHUCTaIa:
8 | Poct kpucTaiios. 5118 |4
9 | KoHTpoab Mony4eHHbIX 3HAHUN 3auer (61ankoOBOE
U YMEHUH TECTHUPOBAHUE)
HUTOI'O 72 gaca, U3 HUX 36 16
Ne Bupaer 3ansTHI, HX 00BEM
n/ Paznen (B ak.4acax, 1Mo @DOopMBI TEKYIIETO
n o o
JIICITUTLTIHBI OYHOI1/3209HOI popme KOHTPOJIS
< 00y4eHMsI) ycIeBaeMocTH (110
= OYHO/3209HOI
= 3 dbopme 0OydeHus)
5| 2 P y4
02) 159 DopMmbl
3 :.:,j POMEKYTOYHOM
¢ aTTecTaluu
e 3aHsaThs 3aHsaTHs
JIEKIUOH- CEMUHAPCKO
HOTO THTIA ro TUTIA
1 | Beenenune: KonaeHncupoBanuoe | 6 | 1 2 2 mpaxT.3aH
COCTOSIHUE BEIIIECTBA,
KIaccuUKaLus TBEPbIX Tel
Pemienne
JIOMAIITHAX 3aJaHuH
2 [TpuHIUTIBI cTpoenust | 6 | 2-4 | 2 4 npaxr.zan | (337a9K 110
KOHJICHCUPOBaHHBIX CHUCTEM. OpOMJICHHBIM
bivxkHUN W [MaNbHUN TIOPAJIOK, TeMaM Kypca)
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GbyHKIHS pazuaibHOrO
pacupezneneHus YacTHL,
TIPUHITUITBL TUIOTHOM u
BaJICHTHON yIaKOBOK.
3 Meranist: Teopust | 6 | 5-7 | 6 6 npakr.3an
MetaiuioB  Jlpyne, cBOOOMHBII
3JIEKTPOHHBIN ra3z Pepmu
4 OcHOBBI TeopuHn 6 |8 2 2 IIpaKT.3aH
SHEPreTUYECKUX 30H
KPHCTAJLIOB.
5 [TomyrpoBoTHUKH 6 |9 |4 6 npaxr.3an
10
6 JwsnexTpuky, ux ceoiictea | 6 | 11- | 4 4 npaxr.3an | KoHTpOonmbHas
12 pabota Nel
7 CBepXmnpoBOIUMOCTh 6 |13 |2 2 IIpaKT.3aH
8 MaraurHeie cBoiictBa | 6 | 14 | 4 2 npaKT.3aH
TBEPJIBIX TE
9 JlnHamuka 6 |15 |2 2 npakr.3an | Pemenue
KPUCTALINYECKON PELIETKH JOMAILHKX 3aJaHui
1 TermoBele cBoiictea | 6 | 16 |4 2 npakt.3an | (3a1a4u o
0 | muonextpukoB. Mogenu Jlebas IPOWICHHBIM
1 DUHIITENWHA. TeMaM Kypca)
1 Mexannueckue  cBoiictBa | 6 | 17 | 2 4 mpaxr.3an | KOHTposbHas
2 | TBEPIBIX TEI pabora Ne2
1 | Konrpons 6 JK3aMeH
2
HUTOI'O 144 gaca, u3 HUX 34 34 36

4.2. Pa3zBepHyTOe onMcaHue coAep KaHUA JUCHUILINHBI 110 pa3aesnaM (TeMaMm)

Bce conepkanue cOCTOUT U3 JECATH Pa3esioB, KAKIIbINH U3 KOTOPHIX BKIIOUAET B ce0s
JIEKLIMU U TIPAKTUYECKOE 3aHSITHE, 3aJJaHUs ISl CAMOCTOATEIbHONW paboThl, JOMAIIHUE PabOThI
4.2.1. Pazoenvl Kypca

Beenenne: KonnencupoBaHHOE COCTOSIHHME BEIIECTBA, KJIacCU(UKALUs TBEPBIX Tel
[IpuHIUITBI CTPOCHUS KOHIAEHCUPOBAHHBIX CHCTEM.
Mertasmibl: Teopust MeTaiiioB Jlpyzae, cBOOOAHBIH A51eKTpOHHBIHN raz depmu.
OCHOBBI TEOPUH SHEPTETUUECKUX 30H KPUCTAJUIOB.
IToyrrpOBOXHUKY U JUDIIEKTPUKHU, UX CBOKUCTBA.
CBepXMpOBOAUMOCTb.
MarHuTHbIE CBOKCTBA TBEPABIX TEIL.
JnHamMuKa KpUCTaJUIMYECKON PEIIETKH.
TennoBble cBoiicTBa AMAIeKTpUKOB. Monenu [lebas u DitHiTeiiHa.
0. PaBHOBecue ¢a3 u Ga3oBbIe MPEBPANICHHUS.

HRoOoo~NoGOrwNE

Kpamrxoe cooepocanue pazoenos.
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1 cemecmp- Cmpykmypa Kpucmaniuueckux me

1. BBeneHue: KpHUCTaNIMYECKOE COCTOSHUE, AHU30TPOIUS M CUMMETPUS KPHUCTAJUIOB.
CrpykTypa KpucCTajlla W HPOCTPAaHCTBEHHas pemieTka. OCHOBHBIE 3aKOHBI T€OMETPUYECKOMN
KpucTayyiorpa@uu:  3aKOHbI ~ IOCTOSHCTBA  YIJIOB W pAlMOHANBHBIX  [apaMETPOB.
Kpucramnorpaduueckue MIPOEKITUU: cepuieckas, crepeorpaduyeckas,
rHOMOcCTepeorpaduueckasi, THOMOHHUYECKAast, COOTHOLLIEHUSI MKy HUMHU.

2. CuMMeTpHsi KpUCTAJUIMYECKUX MHOTOTPAHHUKOB: OIPENEIIEHUE CUMMETPUH, SJIEMEHTHI
cumMetpun. [Tpuniun Kropu. Ananutrdeckas 3anuchk npeoOpa3oBaHul CHMMETPUH. TeopeMbl O
COYETaHUM DJIEMEHTOB cuMMeTpuu. Kpucramnorpapuieckue Kareropuu, CHHTOHUN U CUCTEMBI
koopauHat. Kitaccel  cummerpuu:  oOmiMe  OmpeleieHuss M CHUCTeMbl  00O3HAueHUH.
MesxayHapoiHbIe CMMBOJIBI M cUMBOJTBI LIleHdumca. BeiBox u onncanue 32 KJ1acCOB CHMMETPHH.

ToueuHble rpynIbl CAMMETPUU.

Kpucrannumueckuit MHOrorpanHuk: uaeanbHas ¢opma. [Ipocteie dhopmbl. Pacnpenenenue
npocteix Gopm mo kimaccam. ['omosapust m remudapus. KomOunammu npocteix ¢opM. 3akoH
TIOSICOB.

3.. Cummerpus CTPYKTypbl KpucTauioB Pemerkun bpaBs. DneMeHTH CcHUMMeETpUU
KPUCTAINIMYECKUX CTPYKTYp. Teopembl O COYETaHUU »SIEMEHTOB CHUMMETPUH CTPYKTYP.
[IpocTpancTBeHHBIE TPYIITBI cUMMETpHH. [IpaBUIIbHBIE CHCTEMBI TOUEK.

Kpucrannuueckast pemierka: mpsiMble M IUIOCKOCTH pemeTkd. CBONCTBA IUIOCKOCTEH.
ObpatHas pemierka. OCHOBHBbIE CBEACHHUS 00 HKCIEPUMEHTAIbLHOM OMPEACICHUU CTPYKTYPHI
KpHUCTAJLJIOB.

4. O6oOmenHass cuMMeTpus. PacmupeHne TOHATHS CHMMETPUHU.. AHTUCUMMETPHUS U
LBETHAsl CAMMETpPHS, CAMMETPHS MOJ00US, YaCTUUHAsE CUMMETPUSI, CTATUCTUYECKAsi CHMMETPHSL.

5. IIpenensuble rpynmsl  cummeTpud. OCHOBHOM NPHUHLUI CUMMETPUM B
kpuctainodusuke. TeH30pHOe omucaHue (QU3NYECKUX CBOMCTB B KpuUcTalsiax. BiusHue
CUMMETPUHU KPUCTAIIIMYECKON PEelIeTKH Ha (PU3NUECKUE CBOMCTBA KPUCTAIIIOB.

6. Kpucrammoxumusi: ATOMHbIE W HOHHBIE paanychbl. KoOpaWHAIMOHHOE YHCIIO W
KOOpJAMHALIMOHHBIM MHOTOrpaHHUK. UKcio aTOMOB B stuelike. OnpeneneHue CTEXHOMETPUIECKON
dbopmynsl BenecTBa. [InoTHeMIIME yIaKOBKY YacTHUIl. THUIIBI XMMHUYECKUX CBSI3€H B KpHCTAILIAX..
HNonnast cBA3b. PU3NUYECKHE OCHOBBI KOBAJIEHTHOW CBs3U. KOBaJleHTHas CBsI3b B MOJIEKYyJaxX U
Kpuctainax. Merannudeckas cBsizb. Ban-nep-BaanbcoBa cBsi3b. [IpomMexxyTouHbIE TUIIBI CBSI3H.
OHeprus CBSI3M B KpUCTAJIaX C HMOHHOM M BaH-AEP-BaallbCOBOM CBsA3bIO. OCHOBHBIE THIIBI
ctpykryp. [lonutunus. Uzomopduszm

7.. Ctpoenue peajibHOTO Kpucramia: MneansHslil 1 peanbHbli kKpuctaii. Knaccudukanus
ne(eKkToB B pealbHbIX KpHcTamax. TodeuyHble ae(peKThl aTOMHOW CTPYKTYpHI KpHCTala.
Jucnokanuu. 3aBUCUMOCTD (PU3UKO-XUMUYECKHX CBOMCTB KPUCTAJIIOB OT pealbHOU CTPYKTYPHI.

8. Poct kpucramnoB. OCHOBHBIE ITPEJICTaBICHHS O pocTe KpUcTaioB. PaBHoBecHas hopma
pocta KpuctaiioB. PeanmpHble (opma pocTta KpucTaioB. Makpockonudeckue J1edeKTbl
KpucTayoB. CpOCTKH U JBOMHUKHU. DNUTAKCUs. MeTo1bl BhIpallliBaHNsl KPUCTAIIIIOB.

2 cemecmp —Teopuu pusuku KOHOEHCUPOBAHHO20 COCHIOAHUA BeUleCmEd, CEoICmea
KOHOEHCUPOGAHHBIX meJl
11. Beenenue: KonneHcupoBaHHOE COCTOSTHUE BEIIECTBA, KJIACCU(UKAIUS TBEPABIX TE.

12. TlpuHUMOBI CTPOEHUS KOHJCHCHPOBAaHHBIX CHUCTEM, bBIMXHMIA W JNanbHUN TOPSJIOK,
GyHKIMS paglalibHOTO paclpeesIeHNs YacTULl, TPUHLHUIIBI IUIOTHOW M BaJIECHTHOW yIIaKOBOK

13. Metamnel. Teopust meramuioB pyne. Metamisl B MPHONMKEHUH CBOOOJHBIX AJIEKTPOHOB
(momens metamna. CBoOomHbI mekTpoHHBIM ra3 Pepmu (COI'D) B meramnax. Pacuer
XapaKTEepUCTHK MeTaioB ¢ ydyeroM COI'®: sHeprus cBs3u, JIEKTPOHHAs TEIIOEMKOCTb,
TETJIONPOBOIHOCTB ).
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14. OcHOBBI TEOpUU DIHEPreTUYECKUX 30H KpuctauioB. Mogenb. Teopema brnoxa. 3oHBI
Bpumttosna.. DHepreTuueckue 30HbI U MOBepXHOCTh dDepmMu B MOZAENU MYCTOH PELIETKH.
[TpunokeHue 30HHOU TEOPUH. DIIEKTPONPOBOJHOCTh Kiaccudukanus TBEpIbIX Te.

15. IlonynpoBOJHUKHU U AUAIEKTPUKH, UX cBOMCTBA. [10ayIIpOBOAHIKOBBIE KPUCTAILIIB.
CobcTBeHHbIE M HECOOCTBEHHBIE MONTYNpOoBOAHUKH. KoHlleHTpanusa Hocureneit. P-n
nepexoa. Auanexkrpuku. Kinaccuduxanus nusnekrpukoB. CBOHCTBA AUAIEKTPUKOB: TEOPUU
JIOKAJIBHOTO TOJIS U NOJISIPU3yeMOCTH. JIU3JIeKTpUuecKasi IpOHULAEMOCTb.
[TuposnexTpudectBo. CerHeTOIEKTPUIECTBO (KITACCH(PHUKAIMS CETHETOIEKTPHUECKUX
KpUCTAITMYEcKUX (a3, (ha30BbIe ePeX0/bl.) AHTUCETHETOIEKTPHUUECTBO.
[1pe3031eKTPHUUECTBO.

16. CepxnpoBoauMocTh.  CBepXIpoBOIsIIMEe MaTepuainbl. KpuTudeckas Temreparypa.
MarauTHble CBOHCTBA (KpUTHYECKOE TM0Je). MHUKpocKonmudeckass Teopusi u ekt
Melicuepa. DHepreTuueckas ienab. YpaBHeHue JlonnoHoB. Teopust cBepXImpoOBOIMMOCTH
bapmuaa - Kymnepa-llpuddepa. OmnodactnyHoe TyHHENupoBanue. CBEpXIPOBOTHUKA
BTOPOIO poJja.

17. MaruutHble CBOICTBa TBEepABIX Tei. [lua- mapa- peppoMaruetusm. J[namMmaruerusm.
[Tapamarnetusm. @opmyia JlanxkeBeHna u 3akoH Kropu. KBanToBasi Teopusi napamarHeTu3ma.
[TapamarauTHas BOCIPUMMYHMBOCTD 3JIEKTPOHOB IIPOBOAUMOCTH. DeppOMarHUTHBIN
nopsaoK. MaruutHast cTpykrypa heppuMaroieTukoB. GeppoMarHuTHbIE JOMEHBI.

18. JlunamMyka KpUCTAJUIMYECKOH peIIeTKH. AHaIM3 ynpyrux naedopmanuid. ODHeprus
ynpyroaepopMUpOBaHHOTO Teda. 3akoH ['yka. VYmopyrue BOTHBI B KpHUCTaJUIaX.
["apmonnueckoe npudmmwkenue. @onon. Umnynsc dponona. Heynpyroe paccesnue GpoToHOB,
PEHTIeHOBCKUX JIydeil, HeMTpoHOB Ha (poHoHax. KomebaHusi B pelmieTke M3 OJMHAKOBBIX
aTOMOB, B pelIeTKe, coAepkaliel 1eGeKkr. AHrapMOHH3M.

19. . TeroBbIE CBOWMCTBA AMAIECKTPUKOB. TEIUIOEMKOCTh KPUCTAIUTMUECKON pemeTku. Moaenu
JleGas u DiinmreiiHa. CpaBHEHHE PEIIETOYHON U 3JIEKTPOHHON Y/IeNbHBIX TEIIOEMKOCTEH.

20. MexaHn4ecKne CBOMCTBA TBEP/BIX TEN. YTPYyrue XxapakTepucThku. CBs3pb nedopManuu u
HaIPSKEHUN.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

OCHOBHBIE TEXHOJIOTHMH: MOJAYJIBHOTO OOydYeHHs, MPOOJIEMHOro OOy4YeHHsI, TE€XHOJIOTHUS
BbIOOpPA, HH(OPMALIMOHHO-KOMMYHHUKAIIIOHHBIE.

Bce conepikanue COCTOUT U3 AeBATHAANATH MOAYJIeH, KaKIbI U3 KOTOPBIX BKJIIOYAET B
ce0s JIeKIMU U TPAKTUYECKOE 3aHATHE, 3aJaHMs JJI1 CaMOCTOSITENbHOM paldoThl, JOMallHuE
KOHTPOJIbHBIE pabOTHI, 3a/1aHKE 10 BHIMOJIHEHUIO pedeparta.

OcHOBOM  €caMOCTOSITENIBHOM ~ JAESTENBHOCTH  SIBJISIETCS  BBINOJIHEHHE  JIOMAIIHUX
KOHTPOJIbHBIX 3aJlaHMil W HamucaHue pedepara Mo OAHOM M3 BBHIOpaHHBIX TeM. CTyneHTam
MIPEIOCTABIIAETCS BHIOOP TEMATUKHU U XapaKTepa BBIOJIHEHUS [TPOEKTA.

N3yuenne Kkypca CTPOUTCS MO CIEAYIOIIEH CTpaTeruy: CTYAEHTHl IOCEIAlT BCe
ayIUTOpHBIE 3aHITHS (JEKLUHU, IPAKTUUECKNE), BBIIIOJIHAIOT BCE TEKYLIUE JOMAIIHHUE 3a/aHus,
paboTaroT HaJ peepaToM Mo pyKOBOACTBOM IIPENOIaBaTeNs YePe3 OUHbIE KOHCYJIbTAI[H

ITpu mpoBeneHUM NMPAKTUUYECKUX 3aHATUN HMCIONb3YIOTCS CIEIYIOIIME METOJbl: METOJBI:
IUCKYyCCUs, TpyMNIoBas paboTa, pellieHne CUTYal[MOHHBIX 3a/1a4.

OCHOBHbBIE TEXHOJOTMU: MOJIYJIBHOIO 00y4YeHHUs, MPOOIEMHOT0 00yUEHHsI, TEXHOIOTHUS
BbIOOpPA, HH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIE.

6. YueOHO-MeTOIMYEeCKOE 00ecTiedeHHe CAMOCTOSITeIbHOI PadoThl 00y4YaroIMXcs
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CamocrositenbHas paboTa CTy[eHTa MpeAnoIaraer:

1. BBIIONHEHHE JAOMAIIHUX KOHTPOJIbHBIX pa60T II0 H3YUCHHBIM Ha IMMPAKTUYCCKUX
3aHATUSAX TeMaM (yd4eOHO-MeTOAWYEeCKHe pa3padOTKU TPAKTHUECKUX 3aHATUH
BBIJIAIOTCS B AJIGKTPOHHOM BHUJIEC KaX/IOMY CTY/ICHTY);

7. XapakTepHCTHKA OLIEHOYHBIX CPeJICTB [JIsl TeKYLero KOHTPOJISl yCIleBaeMOCTH U
NPOMEKYTOUYHOM aTTeCTAUMHU 00y4aAIOIIUXCS MO TUCIUIITTHHE

JloMalliHue KOHTPOJIbHbIE Pa0OThI, IPOBEPSIOLINE TOTYYEHHbIE YMEHUS U HaBBIKU PaOOTHI
¢ cetkoi Bynba npu noctpoenun crepeorpad@uyeckux U THOMOCTEpeorpauIecKux MpOSKIHi
KPUCTAJJIOB, yMEHHUsS pacyera Kpucramiorpadpuyeckux mnpoekuuil. Kaxnas BbIIOJIHEHHas
KOHTpOJIbHAst paboTa orieHnBaeTcs ot 5 10 10 6anoB (KOTOpBIE YUUTHIBAIOTCS TIPU BBHICTABIICHUN
UTOrOBOIM OLIEHKM Ha 53K3aMeHe). THIMOBble BapUaHThl KOHTPOJBHBIX PAa0OOT HaxomsATcs B
npuioxxkenuu K PI1 B pa3aene «DoH OLIEHOYHBIX CPENICTBY).

3auet npoBoauTcs B (opMe OJaHKOBOro TeCTUpoBaHUs (TUIOBbIE BApUAHTBI KOHTPOJIbHBIX
pabot HaxomsTces B mpuioxenuu K PI1 B pa3nene «DoHx OIeHOUHBIX CpeicTBY»). TecT comepkut
25 BONPOCOB, KaX/bl U3 KOTOPBIX OLIEHUBAeTCA B 5 OayuloB (TakuM 00pa3oM MaKCHUMallbHbIN
oamn 125).

OrneHka «3a4TeHO» CTABUTCS IPU YCIOBUM BBIMOJIHEHUS JOMAIIHUX paboT (o0mias cymma
15 6annoB) u 60 OanIoB BhILIE 32 OTBETHI HA BOIPOCHI UTOTOBOT'O TECTA.

OrneHka «HE3auTeHO» CTABUTCS MPHU YCIOBUU HEBBIOJHEHMS AK€ OJHOW U3 JIOMALIHUX
KOHTpPOJbHBIX paboT (oOmiast cymma 15 GannoB) u Huke 60 O6amioB 3a OTBETHI Ha BOINPOCHI
UTOTOBOTO TECTA.

Texymuii KOHTPOJb YCIEBAEMOCTH IO BTOPOMY CEMECTPY H3Y4YeHHs] Kypca (QHU3UKU
KOHJICHCUPOBaHHOI'O COCTOSIHHS BEILIECTBA IPOBOJUTCS ABa pa3a B ceMecTp. CTyaeHTaM JaroTcs
KOHTpPOJbHBIE Pa0OTHI, BKJIIOYAIOIIME OCHOBHBIE THUIIBI 33/1a4 MO MpoiAeHHbIM Temam. Kaxnas
BBINOJIHEHHAsI KOHTPOJIbHAsl paboTa OLEHUBAETCS MO NATHOAIbHON 1mIKase. [loyuyeHHbIe OlleHKH
YUUTBHIBAIOTCS MpPH BBICTABJICHUM HWTOIOBOM OLIGHKM Ha 2JK3aMeHe. THUMoBble BapHaHTHI
KOHTPOJIbHBIX paboT HaxosATcs B mpuiioxkeHnu K PIT B pazaene «DoHa OLIEHOYHBIX CPEICTBY).

DK3aMeH MpoBOAUTCS B Gopme coleceroBaHMs MO TEOPETUUYECKUM BOINPOCaM, a TaKxkKe
MpeIoiaraeT peleHue 3a1aun.

OueHka «yoosremeopumensHo» CTaBUTCS MPU YCIOBUU BBIIOJTHEHHUS] KOHTPOJIBHBIX paboT
(obmrast cymma 6 GajioB | BBIIIE)) U YaCTUYHBIX OTBETOB HA MPEIJIOKEHHBIE BOIIPOCH OujieTa u
YaCTUYHOE PEILLICHUE 3a7a4n

OueHka «xopowio» CTaBUTCS NPHU YCIOBUU BBIMOJHEHUS KOHTPOJIBHBIX padoT (oOrast
cymMma 8 OaJJIOB M BBIIIE)) M YACTUYHBIX OTBETOB Ha INPEAJIOKEHHBIE BOIPOCHI OuiieTa H
MpaBWJIbHOE pELICHHE 3a/ayH, JIMOO IMOJIHOE PAacKphITHE OJAHOM U3 TeM OuiieTa U YacTUYHOE
pelLIeHnE 3aJauH.

OneHka «omauyHo» CTaBUTCSI MPU YCIIOBUU BBIIOJHEHHUS KOHTPOJIbBHBIX paboT (oOrias
cymma 10 6amioB), mpaBUIBHBIX OTBETOB Ha BOIIPOCHI OMJIETa U MPaBUIIbHOE PELICHUE 33/1a4H

8. YueOHO-MeTOoAU4YeCKO€e M HH(pOPMAIHOHHOE 00ecedeHne AN CIUIITHHBI
OcHosHas yuebnas tumepamypa:
1. IO. K. Eropos-Tucmenko. Kpucramiorpadus u KpucTasioXuMus © y4eOHUK JUIsI CTYI€HTOB
By30B /.— 2-e 31 .— M. : KJIV, 2010 .— 587 ¢ .— ISBN 978-5-98227-687-23/
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HoBocenos, K.JI. OcHOBBI TeOMETpHUYECKOM KpucTamiorpabuu . ydebHoe mocobue /
K.JI. HoBocenos ; MunucrepctBo oOpa3zoBanusi Poccuiickoit ®enepanuu, denepanbHoe
roCy/1apCTBEHHOE aBTOHOMHOE OOpa30BaTEIbHOE YUPEKIEHUE BBICIIET0 00pa3oBaHUS
«HanuoHabHbIN MCCIIEI0BATENBCKUM TOMCKHI TOCY1apCTBEHHBIN YHUBEPCUTET». - TOMCK :
N3narenbcTBO TOMCKOTO MOJIMTEXHUYECKOTO YHUBEpcuTeTa, 2015. - 73 c. : mi., Tabi., cxem.
- bubnuorp. B KH. ; To xKe [DneKkTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=442772
baraes, 1.A. Kpucramiorpadus: ob6o3HaueHHe W BBIBOJ KJIaCCOB CUMMETPHUHU : yueOHOe
nocobue / M.A. baraeB, A.A. baraeB ; MunucrepcTtBo 00pa3oBaHusi U HaykKu Poccuiickoit
®eneparun, HoBocnbupckuii rocyaapcTBeHHBINA TEXHUYECKUN YHUBEpCHUTET. - HoBocHOupck
: HI'TY, 2015. - 60 c. : un. - bubmuorp. B kH. - ISBN 978-5-7782-2740-8 ; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=438293
B.A.Maryxun, B.JI.EpmakoB ®u3suka tBepaoro tena. M. uzn-so Jlans. 2010
I''1.EnudanoB ®usuka tBepaoro tena. M. U3n-so Jlans. 2010
lonbnane B. A., ®usnuka KOHICHCUPOBAHHOIO COCTOSIHUS [DNEKTpoHHBIN pecype] / B. A.
lompmane, JI. C. Iluauyk. - Munck: benopycckas nayka, 2009. - 648 c.
http://www.biblioclub.ru/index.php?page=book&id=93309
bacanaes, FO.M. Kpucramnodusuka u kpuctamwioxumus : ydebHoe mocodbue / HO.M.
bacanaeB ; MunucrepctBo obpa3oBanus u Hayku Poccuiickoit ®@enepannn, denepanbHoe
rocyapcTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICIIErO MPOo(ecCHOHAIBHOTO
oOpazoBanus «KeMmepoBckuil rocygapcTBeHHbIN yHUBepcuTeT». - Kemeposo : KemepoBckuit
rocyapcTBeHHbIN yHUBepcuTeT, 2014. - 403 c. : win. - bubmuorp. B kH. - ISBN  978-
5-8353-1712-7 ; To xKe [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278304

Hononnumenvras yuebnas iumepamypa:
M.I1.IIackonbekas. Kpucramiorpadus : yueOHOe mocobue uis CTyJeHTOB BTy30B / .— M3.
2-e, mepepad. u gon .— M. : Beicias mkona, 1984 .— 375 c.
Cospemennas kpucraiorpagus. T.1-4. Ilon pen. b.K.Baitnmreitna. M.: Hayka. 1979
M. II. lackonbckast Kpucrtamnsr /.— W3a. 2-e, ucnp .— M. : Hayka, ['naBHast penaxuust
¢u3nko-mMaTemMaTuueckoi nureparypsl, 1985 .— 207 c.
OneMeHThl (U3UKUA TBEPAOTO Tena : yuyebHoe mocodbue / coct. B.S. Ueuyes, C.B. Bukyinos,
.M. [I310. - HoBocubupck : HoBocubupckuii rocynapcTBeHHBINH arpapHblii YHUBEPCHUTET,
2012. - 160 c. ; To xKe [DnexTpoHHbBIN pecypel]. -
URL.: http://biblioclub.ru/index.php?page=book&id=230498
['ypros, B.A. ®u3uka TBepIOro Tena st HHKEHEpOoB | yuebHnoe mocobue / B.A. I'ypros, P.H.
Ocaynenko ; Hayd. pen. JILA. Anemmna. - 2-e u3n., ucrp. u gon. - Mocksa : TexHnocgepa,
2012. - 560 c. - (Mup dusuku u Texaukn). - ISBN 978-5-94836-327-1 ; To xe [ DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233466
I'"A.MuponoBa KoHaeHCHpPOBaHHOE COCTOSIHHE BemecTBa. OT CTPYKTYpPHBIX E€IWHHI] 10
xuBor Marepun. M., M3x-Bo MI'Y. T.1-2 2006
JusnexkTpudeckre KpUCTAUIBI : CUMMETpHs U pusnyeckue cBoiictBa / B. A. Canmiep, H. B.
Cunopos, M. H. ITanataukos ; Poccuiickas Akanemus Hayk ; Konbckuii HayuyHBIA LEHTD ;
nox pen. B. T. KanunaukoBa .— Amnarutel : Konsckuii Hayunsiid neatp PAH, 2010 Y. 1 .—
2010 .— 201 ¢ .— ISBN 978-5-91137-118-0.

Pecypcel nHQOpMaIOHHO-TEIEKOMMYHUKAIMOHHOU ceTn «HTepHeT»:

Cucrema 3J€KTPOHHOM MOJIEPKKH 00pazoBaTeIbHOro rnpouecca «Moi yHHBEPCHTET»

https://uni.ivanovo.ac.ru

[IpodeccuonanpHbie 6a3bl TaHHBIX U HHPOPMALIMOHHO-CITPABOYHBIE CUCTEMBI:


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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OBC «YHuBepcureTckas 6ubanoreka ommain» Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnexrponnas obubiuorexa 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

[Iporpammuoe obecnieueHue: onepannonnas cuctema Microsoft Windows, nmaker oducHbIx
nporpamm Microsoft Office u(umu) LibreOffice, natepHer-6pay3ep Microsoft Edge wu(wmm)
Yandex Browser.

9. MaTepI/IaJILHO-TeXHI/I'leCKOC o0ecrneueHue AUCHHUIIIINHBI (MO}Iy.J'Iﬂ)

Bo3MoxHOCTh BBIXOJa CTYACHTOB B I/IHTepHeT, HK, IIPOCKTOP, 3KpaH HUJIM MHTCPAKTHBHAA
JO0CKa. KCCPOKC IJIs1 PpPaSsSMHOKCHHUA pPa3aTOYHBIX MaATCpUAJIOB, OMOIMOTEYHBIH (1)OHI[
HBanoBckoro TOCyJapCTBCHHOI'O YHUBCPCHUTECTA.


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) padoueii MporpaMMbl IMCUMILUIMHBI: JOIICHT, KaHI.(hU3.-MaT. HAyK, TOI[CHT
[Tamkosa Tamapa BukropoBHa

[Iporpamma paccMoTpeHa 1 yTBEpIK/eHa Ha 3aceanuu Kadeapsl GyHIaMeHTaTbHON
¢u3uKK 1 HaHOTEXHOJIOTHH « 28 » aBrycta 2024 r., mporokon Ne 1

[Tporpamma oGHOBIIEHA
npoTokou 3acenanus kagenpsr Ne 1 ot « 28 » aBrycra 2025 .

CortacoBaHo:
PykoBoautens OI1 JI.. MuneeB



