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1. esn ocBOEHMSI AUCHUTLTHHBI (MOTYJIs1)

HenssMu ocBOCHUS AUCHUIUTHHBI (MOAyns) «Duzuka KOHOEHCUPOBAHHO2O COCMOSAHUS
sewjecmeay SIBIAIOTCS W3YUYEHHE OCHOBHBIX TEOPUM KOHIACHCUPOBAHHOTO COCTOSIHUS,
MO3BOJISIIOIIMX OOBSCHATH M MPOTHO3UPOBATh (PU3MUYECKHE CBOMCTBA BEIIECTBA, MPUOOpPETEHUE
MPaKTUYECKUX HaBBIKOB HCTIOJIb30BAaHHE (dyHIaMEHTAIBHBIX  TIOHATHU ¢buzuku
KOHJICHCUPOBAHHOTO COCTOSIHHS BEIICCTBA IS PEIICHUS KOHKPETHBIX 3a/1a4

2.MecTo aucuunjunsl B cTpykrype OIl 6akanaBpuara

JlucuumiuHa BXOAUT B BapuaTUBHYIO 4acTh 1ukia (b1.B.09), 6a30BbIX AUCHUILTHH, MOIYJIb
«JKCepUMEHTAJIbHAsT U TexHudeckas ¢usuka». llpenmaraemass mporpamma COCTaBJIeHA B
cootBercTBUU ¢ TpeboBanusmu ®I'OC BO 3++ 03.03.02 @dusuxa. JIns 0CBOSHUS TUCIMUILIAHBI
HEO0OXOUMBI 3HAHUS TUCHUIUTHH: «MexaHukay, «MonekynsapHas Gusukay, « DIeKTPUIECTBO H
MarLetusm», «Pu3uka aroma U aTOMHOro sapay», «KsantoBas teopus», «TepmoauHaMukay,
«Xumusty, «JIuHeliHas anreOpa», «AHanWTHYECKas reoMeTpusy, «JluddepeHnnaibabe
YpaBHEHUD», «MaTeMaTHUECKUI aHATTU3).

J1st ocBOGHUSI JAHHOM TUCHUIUIMHBI CTYACHT JOJDKCH:

3HATh: OCHOBBI KYpCcOB 00IIel (U3NKH, CTPOCHHUE TBEPIBIX M KUIKUX TEJI, OCHOBBI OOIIICH
XUMHH (CTPOEHUE aTOMa, TUIIBI XUMHUYECKHUX CBS3EH)

YMeTh: 10JIb30BaThCA TEOPETHUECKUMU OCHOBAMH, OCHOBHBIMH MOHSITHSIMH, 3aKOHAMH 1
MPUHIMUIIAMUA (PUZHUKH.

HNmeTh: npakTuyeckuii onbiT/ UMeTh HABBIKM: BIAJCHUS MaTEMaTHYECKUM anmapaTomM
¢u3UKN (BBIYMCIIEHUE TPOU3BOIHBIX W WHTETPAIOB, PEIICHUE OOBIKHOBEHHBIX JIMHEWHBIX W
g depeHINaIbHBIX YPaBHEHU, Ollepaliui ¢ BEKTOpaMH U MaTPULIAMHU)

BiajeTh: MaTeMaTH4YecKUM ammaparoM (U3UKU (BBIYUCICHHUE MMPOU3BOAHBIX U Marepuan
Kypca MOXXET CITy>KHTh OPUEHTHPOM TP M3YUYCHUU PsAJA CHEIUATbHBIX TUCHUIIINH, TAKUX KaK
¢u3Mka peanbHOTO  KpHcTauia, (QU3MYECKHE  CBOMCTBA  KPUCTANIOB,  (pu3mveckoe
MarepuaioBeieHne, (Pr3nKa JKUIKIX KPUCTAIIIIOB.

3. IlepeueHb NJIAHUPYEMBIX Pe3yJILTATOB 00yYeHHUsI MO AUCIUTIJIMHE.
3.1. Komnerenuuu, (popMHUPOBAHUI0O KOTOPBIX CHOCOOCTBYET JAHHAS JMCHHMILIMHA
COIVIACHO MATPHIE COOTBETCTBUS KOMIEeTeHU U 1 cocTaBisirommux OIl
e [/K-6 CnocoOeH NpoOBOJUTh TEOPETUYECKHE U SKCIIEPUMEHTAIbHBIE HCCIEA0BaHUSA,
MHHOBAIIMOHHBIE U ONBITHO-KOHCTPYKTOPCKHE pa3pabOTKH B 00JIaCTH (yHAaMEHTAIbHON
Y IPUKJIaTHON (DU3MKHU B COCTaBE MCCIIEIOBATEIbCKUX KOJIJIEKTUBOB
e [IK-7 Cnocoben pa3pabaTbiBaTh METOAMKH TIPOBEACHUS UCIBITAHUM, IPOBOAUTH
00paboTKy U aHAJIU3 Pe3yJIbTATOB SKCIIEPUMEHTOB U IyOJIMYHO MPEACTABIATh Pe3yIbTaThl
HAYYHBIX UCCIIEIOBAaHU B JOCTYITHON M COBPEMEHHOH (popme

3.2. Ilnanupyemble pe3y/ibTaThl 00y4eHHUs MO AUCHUILINHE (MOIYJII0), COOTHECEHHbIE C
GopmMupyeMbIMU KOMIIETEHIMSIMH.

3HATH TEOPETHYECKHUE OCHOBBI, OCHOBHBIE TIOHSATHS, 3aKOHBI W MOJENU (UIUKU
KOHJICHCUPOBAaHHOI'O COCTOSIHUS BEIIECTBA, METOJIOB TEOPETHYECKMX M SKCIIEPUMEHTAIBHBIX
UCCIIeI0BaHMI B (pU3KMKe KOHICHCUpOBaHHOTO coctosinus Beriectsa (ITK-6, TTK-7);

yMeTh I[IOHWMAaTh, H3JlaraTb W KPUTHYECKH aHAJIM3MPOBATh 0a30BYI0  (H3HUCCKYIO
undpopmanuo(I1K-6, TIK-7);
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H0JIb30BAThCSl TECOPETHYECKMMHU OCHOBAMH, OCHOBHBIMHU ITOHSATHSIMH, 3aKOHAMH M MOJICIISIMH
(GU3MKKN KOHJEHCHPOBAHHOTO COCTOSIHHSI BEIIECTBA Ui OOBSCHEHUS (DU3UYECKHX CBOWCTB
tBepabix tei; (ITK-6, TTIK-7);

HMeTh: MPaKTHYeCKUii onbIT/ UMeTh HABBIKH: BJIA/IEHUsI METOIaMHU 00OpaOOTKH U aHAIH3a
AKCIIEPUMEHTAJIbHOW U TeopeTHuecKkod (Gu3nueckoil HHpopMaIuu, pacuera IapaMeTpoB,
XapakTepU3youXx (U3MUECKUe CBOMCTBA KPUCTALNTMYECKUX Tel, Ha 0aze Mopened (u3HKu
KOH/IEHCHpOBaHHOTO coctostuus Bemnectsa (ITK-6, TTK-7).

4, Conep:kanue TMCUUILIHHBI «PH3MKa KOHIEHCHUPOBAHHOI0 COCTOSIHUS BellleCTBA»
O0BeEM OUCIHHUILIMHEL COCTABIISIET 6 3a4eTHBIX enuHuL], 216 Jacos.

4.1. Conep:xkaHue TUCHMIUIMHBI MO pa3jaenaM (TeMaM), COOTHECEHHOEe ¢ BHJIAMHU H
TPYA0€MKOCTHIO 3aHATHH JIEKIIMOHHO-CEMHUHAPCKOT0 THIIA

O0beM MHOW KOHTAKTHOW pabOThI U CAMOCTOSTENIHHOM pPabOTHl O0yYaromerocs Mo
JTUCIUIIIMHE YKa3aH B y4eOHOM IIaHe 00pa30BaTeIbHON MTPOTPaMMBI.

yKa3zaH B yueOHOM I1aHe 00pa30BaTeNbHOM MPOrpaMMBbl.

Ne Bunpr 3aasTwii, nx DOopMBI TEKYIIEro
n/ Paznen 00beM (B ak.yacax, 10 | KOHTpOJIS yCIIeBaeMOCTH (110
" JUCITUTUIAHBI OYHO¥1/320uHOM (hopme OYHOM/3a04HOM Popme
00y4eHus1) 00y4eHwst)
§ 3aHITHS 3aHSTH DopMBI TPOMEKYTOUHOU
e, § JICKIINOH- aq aTTecTaluu
Sg g HOTO TWIA | CEMHHA
3 E pcKoro,
ot MPaKTU
T 9YeCKOT0
u
nabopar
OPHOTO
THUIA
1 | Beenenune: ocHOBHBIE 3akoHbI | O |12 |4 4 JloMammHsst  mpakTHYecKas
KpHcTayuiorpadu, OpakT.3a | padora Nel C CeTKoH
KpHUcTaiorpaduyeckue H. Bynega
MIPOCKITNH
2 Cummerpust S |37 |8 4 JlomanHsis KOHTPOJIbHASI
KPUCTAIUIMYECKUX HpaKT.3a | pabota Ne2 ¢ cerkoii Bynbda
MHOTOIPaHHUKOB H. (mockoctH u ocH
CUMMETPHH)
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3 Cummerpusi  CTpyKTypsl | 5 | 8- |6 4 JloMarHsist KOHTPOJIbHAS
KpHUCTAJIJIOB 11 npakr.3a | pabora Ne3  (Pacuer wm
H. IIOCTPOCHUE
rHOMOCTepeorpaduyeckon
4 0606H_[6HH3.51 CUMMCTpUS. 5 12 2 [POEKLINU KpucTajljia
5 | llpenenbubie rpymnsl | 5 13- | 4 2 reKCaroHaJlbHOW CHHTOHHH)
CUMMETPUHU. OcHoBHOM 14 PaKT.3a
MIPUHLIUT CUMMETPHUHU B H.

kpuctraopuszuke. TeHzopHoe
onucaHue (HU3NYECKUX CBOMCTB
B KpHUCTasiax.

6 | Kpucramnoxumus 5 |15 |4 2
XapaKTePUCTHKH, THIIBI 16 PaKT.3a
XUMHUYECKUX CBSI3CH B H.
KpHCTaJlIax
7 Crpoenue peansroro | 5 |17 | 4
KpUCTaia;
8 | Pocr kpucramios. 5118 |4
9 | KoHTponb MmosydyeHHBIX 3HAHUN 3auer (6mankoBOE
U YMEHUU TECTHUPOBAHUE)
HNTOI'O 72 yaca, U3 HUX 36 16
Ne Bunpl 3aHgaTH, KX 00BEM
n/ Paznen (B ak.4acax, 1o @DOopMBI TEKYIIIETO
I o )
JIACUUTUTAHBI OYHOM/3a09HOM hopme KOHTPOJISI
< o0yueHwHsI) ycreBaeMocTH (TI0
§ OYHOI1/3204HOI
Ql O
5| 2 dbopme oOyueHus)
2| 3 @opMel
3| 2 POMEKYTOYHOM
0]
5 aTTecTaluu
T 3aHaTus 3aHaTus
JICKITHOH- CEMHHAPCKO
HOTO TUTA ro TUMa
1 | Beenenne: Konnmencuposantoe | 6 |1 2 2 IpaKT.3aH
COCTOSTHUE BEIIIECTRA,
KJacCU(UKALIUS TBEPABIX TN
Pewienne
JOMAaITHUX 3aJaHuH
2 [TpuHLMTIBL crpoenus | 6 | 2-4 | 2 4 npakrsan | (381a4n 1o
KOHJICHCUPOBAHHbBIX CHCTEM. NPOUACHHBIM
bivokHUi M JanbHUM TOPSIOK, TEMaM Kypca)
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byHKIMA pauaibHOTO
pacripenienenus YaCTHII,
MIPUHLIMIIBI TJIOTHOU u
BAJICHTHOH YIIAKOBOK.
3 Meransbr: Teopusi |6 | 5-7 | 6 6 mpaxr.3an
MetaiioB  Jlpyne, CcBOOOIHBIH
3JEKTPOHHBIN ra3 Pepmu
4 OcHOBBI TeOopuu 6 |8 2 2 TIpaKT.3aH
SHEPreTHYECKUX 30H
KpPHUCTAJLIOB.
5 [TomynpoBogHUKH 6 |9- |4 6 mpakr.3an
10
6 JwsnexTpuku, ux cpoiictea | 6 | 11- | 4 4 mpakr.3an | KonTponbHas
12 pabota Nel
7 CBepXxnpoBOIUMOCTh 6 |13 |2 2 TIpaKT.3aH
8 MarauTtHbie cBoiictea |6 |14 |4 2 TpaKT.3aH
TBEPABIX Tell
9 JuaaMuka 6 |15 |2 2 mpakt.3an | Pemenue
KPUCTAJUIMYECKON PEIIETKU JOMAIIHUX 3aJaHUM
1 TerutoBbIe cBoiictBa | 6 | 16 | 4 2 npakt.3an | (3amaum 1o
0 | muanexkrpukoB. Mogenu [lebast IIPONIEHHBIM
u DUHIITENHA. TeMaM Kypca)
1 Mexanunueckue cBoiictBa | 6 | 17 |2 4 npakr.3an | KoHTponbHas
2 | TBEpABIX TeI pabota Ne2
1 | Kourtpoib 6 9K3aMeH
2
HNTOI'O 144 gaca, u3 HuX 34 34 36

4.2. Pa3BepHyTOe ONIMCAHNUE COEPKAHUSA TUCIMILIMHBI 110 pa3ieaaM (TemMaMm)

Bce conepxaHue cOCTOMT M3 JECATH Pa3fiesioB, KaXKAbI M3 KOTOPHIX BKIIIOYAET B ceOs
JIEKUMU U TIPAKTUYECKOE 3aHATHE, 3aJJaHMsl ISl CAMOCTOATEIbHON padoThl, ToMaIlIHUE PabOThI
4.2.1. Pazoenvl kypca

Brenenue: KongeHCHpOBaHHOE COCTOSIHHE BEIIECTBA, KJIacCU(PUKAIIHS TBEPBIX TEI
[TpyHIMIIBI CTPOEHUS KOHIEHCUPOBAHHBIX CHCTEM.
Mertanisl: Teopust MeTaioB Jlpyne, cBOOOIHBIN 37IEKTPOHHBIHN raz depmu.
OCHOBBI TEOPHH YHEPTETUYECKUX 30H KPUCTAIIIOB.
[TomynpOBOTHUKY U TUAIEKTPUKH, UX CBOMCTBA.
CBepXIIpOBOINMOCTb.
MarHuTHbl€ CBOMCTBA TBEPABIX TEJL
JlnHamKKa KpUCTaUINYECKON PELIETKH.
Tennosie cBOMCTBA AMANIEKTPUKOB. Monenu Jlebas n DUHIITEHHA.
0. PaBHOBecue ¢a3 u (pa3oBbIe MpeBpaILCHHS.

BOoo~NoORWDNE

Kpamroe cooeparcanue pazoenos.
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1 cemecmp- Cmpykmypa Kpucmaniuueckux men

1. BBeneHue: KpUCTAUIMYECKOE COCTOSIHME, AHU3O0TPONHUS M CHUMMETpPUS KPUCTAILJIOB.
CrpykTypa KpucTajlyla U NPOCTpAaHCTBEHHasl pemieTka. OCHOBHBIE 3aKOHBI I€OMETPUYECKOMN
KpucTayiorpa@uu:  3aKOHbl ~ IMOCTOSHCTBA  yIJOB M pallMOHAIbHBIX  IapaMeTpOB.
Kpucramnorpaduueckue MIPOEKITUU: chepudeckas, cTepeorpaduyeckas,
rHOMOcCTepeorpaduueckasi, THOMOHHUYECKAast, COOTHOILICHUSI MEXKTy HUMHU.

2. CuMMeTpHs KPUCTAJUIMYECKUX MHOTOTPAHHUKOB: ONPEICICHHE CUMMETPHH, SJIEMEHTBI
cumMetpuu. [Tpunun Kropu. AHanmTryeckast 3aruch mpeoopa3oBaHuil CHMMETpUHU. TeopeMbl o
COYETaHUM DJIEMEHTOB cMMMeTpuu. Kpucramiorpapuueckue KaTeropuu, CHHIOHUU M CHCTEMBI
koopauHat. Kitaccel  cummerpuu: oOIIME€  ONpPENENeHHS U CUCTEMbl  0003HAYCHHIA.
Me:xnyHapoanble cuMBOJIbI M cuMBoIIbI Lllenduuca. BeiBog u onucanue 32 Ki1accoB CUMMETPUU.

ToueuHble rpymnIbl CAMMETPUU.

Kpucramnmmdeckuii MHOTOTpaHHUK: uaeanbHas ¢opma. [Ipocteie Gopmel. Pacnipenencuue
npocTeix opm mo kmaccaM. ['onmosapus u remudapus. KomOuHanmu mnpocteix ¢opm. 3aKoH
IIOSICOB.

3.. Cummerpus CTpyKTyphl KpuctaisioB Pemerku bpaBs. DineMeHTbl cUMMETpUU
KPUCTANIMYECKUX CTPYKTYp. TeopemMbl O COYETaHUM D3JIEMEHTOB CHUMMETPUU CTPYKTYD.
[IpocTpancTBeHHBIE IpyIIbl CAMMETpUU. [IpaBuiibHbBIE CUCTEMBI TOUEK.

Kpucrannuueckast pemierka: OpsMble M IUIOCKOCTH pemieTkd. CBOMCTBAa IJIOCKOCTEH.
ObpatHas pemierka. OCHOBHBIE CBEICHUA 00 IKCHEPUMEHTAIBHOM OIPENEICHUH CTPYKTYpPbI
KpHUCTAJIJIOB.

4, OO6o6menHass cuMMeTpus. PacimivpeHue TOHATHS CUMMETPHH.. AQHTHCUMMETPHS U
L[BETHAsl CAMMETPHS, CHMMETPHUSI 1010011, YaCTUYHAsI CHMMETPHSI, CTATUCTUYECKask CUMMETPHSI.

5. IIpenensHble Tpynmbl  cuMMeTpud. (OCHOBHOM INPUHIUI CHUMMETPUM B
kpuctamnodusuke. TeH3opHOe omnucaHue (QU3MYECKUX CBOWCTB B KpHCTaulax. BiusHue
CUMMETPUHU KPUCTAIITMYECKON peleTKH Ha (GU3NUECKUe CBONCTBA KPUCTAIIIOB.

6. Kpucrammoxumusi: ATOMHbIE W HWOHHBIE paauychl. KoopaWHanmmoHHOE YHCIO |
KOOPJAMHALIMOHHBIM MHOTOTpaHHUK. YHCI10 aTOMOB B sueiike. OnpeneneHue cTeXuOMETPUYECKOM
dhopmynel BemecTBa. [noTHeHME ynakoBKH YacTHIl. THITBI XUMUYECKUX CBSI3€H B KPUCTAILIAX..
Honnast cBA3b. PU3NYECKUE OCHOBBI KOBAJIEHTHON CBs3U. KoBaseHTHast CBA3b B MOJIEKYJIaX U
Kpuctaiuiax. Meramumdeckas cBs3b. Ban-nep-BaanbcoBa cBs3b. 1IpoMeKyTOUHBIE THUIIBI CBS3H.
OHeprus CBSI3M B KpUCTAJLIaX C MOHHOM M BaH-IEP-BaabCOBOM CBS3bI0. OCHOBHBIE THIIBI
ctpyktyp. [lonmutunus. N3omopduszm

7.. CtpoeHnue peanbHOro Kpucramia: VaeansHblil u peanbHblil kpuctaml. Kinaccuduxanus
nepeKToB B pealbHBIX KpucTaiax. ToueuHble Ae(eKThl aTOMHOM CTPYKTYpbl KpHCTasuIa.
Jucnokanuu. 3aBUCUMOCTh (PU3UKO-XMMUYECKHX CBOMCTB KPUCTAJUIOB OT pEalbHON CTPYKTYPBI.

8. Poct xpucramioB. OCHOBHBIE TIPEJICTABICHUS O POCTE KPUCTALUIOB. PaBHOBECHas opma
pocta kpuctauioB. PeanbHble ¢(opma pocra KpHcTaIoB. Makpockonuyeckue aedeKThl
KpucTaIoB. CPOCTKH M IBOWHHUKHU. DNMUTAKCHUS. METO bl BBIpAIIMBAHUS KPUCTAIIIOB.

2 cemecmp —Teopuu ¢puzuku KOHOEHCUPOBAHHO20 COCHMOAHUSA GeU4eCmed, CEOIICMea
KOHOEHCUPOBAHHBIX mel
11. Beenenue: KonneHcupoBaHHOE COCTOSTHUE BEIIECTBA, KJIACCU(UKAIUS TBEPABIX TEI.

12. TlpuHOMTBI CTPOCHUS KOHICHCHPOBAaHHBIX CHUCTEM, DBIVMKHMHA ¥ JAIbHUH TOPSIOK,
(byHKIMS paAuaIbHOTO pacipeieIeHUs YaCTULl, TPUHLUIIBI IJIOTHON U BAJIGHTHON YIaKOBOK

13. Meramnsl. Teopust meramioB Jlpyne. Meraiisl B PUOIMKEHUN CBOOOTHBIX DJIEKTPOHOB
(Mozmenp meramna. CBoOOIHBIA 3ekTpoHHBIH raz @epmu (COI'®) B meramnax. Pacuer
XapaKTepPUCTUK MeTauioB ¢ yyeToM COI'®D: sHeprusi CBS3M, AJIEKTPOHHAS TEIUIOEMKOCTb,
TEIUIONPOBOAHOCTB ).
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14. OcHOBBI TEOpUU DHEPreTUUYECKUX 30H KpuctauioB. Monens. Teopema bioxa. 3oHbI
Bpumttosna.. DHepreTudeckue 30HbI U MOBEpPXHOCTh DepMu B MOJEIM IYCTON PELIETKU.
[TpunoxeHue 30HHON TEOPUH. DIEKTPOnpoBoIHOCTh Kiaccudukanus TBepAbIX Tel.

15. IlonynpoBOJHUKHU U AUBIEKTPUKH, UX CBOMCTBA. [101yIpOBOAHUKOBBIE KPUCTAILIBI.
CobcTBeHHbIE U HECOOCTBEHHBIE MOTYTPOBOAHUKHN. KoHlleHTpaus HocuTenen. P-n
nepexoa. Auanexkrpuku. Knaccupukanus qudnekTpukoB. CBONCTBA AUAIEKTPUKOB: TEOPHH
JIOKAJIBHOTO TOJIS U NOJISIPU3yEeMOCTHU. JIU3JIeKTpUYecKasi MPOHULIAEMOCTb.
[TuposnexTpudectBo. CErHETOANIEKTPUYECTBO (KITACCH(PHUKAIHS CETHETOMICKTPUIECKUX
KpUCTAITMYecKUX (a3, (ha30BbIe epexo/ibl.) AHTUCETHETOIEKTPHUUECTBO.
[1pe3031eKTPHUUECTBO.

16. CepxnpoBoauMocTh.  CBepxmpoBopsiiue MaTepuanbl. Kputuueckas TemmepaTypa.
MarauTHble CBOMCTBa (KpUTHYECKOoe Ioie). Mukpockomuyeckas teopuss U dddext
MeiicHepa. DHeprerudeckas menb. YpaBHeHue JlonmoHoB. Teopusi CBEpXIIPOBOIUMOCTU
bapmuna - Kynepa-Ulpuddepa. OmHouactnunoe TyHHenmupoBaHue. CBEpXIPOBOAHUKA
BTOPOIO poja.

17. MaruuTHble CBOMCTBA TBEPbIX TeN. [ua- mapa- ¢peppomarnetusm. [uamarneTusm.
ITapamarnetuszm. @opmyia Jlanxkesena u 3axkoH Kropu. KBanTtoBas teopus napamarserusma.
[TapamarauTHas BOCIPUUMUYUBOCTD JIEKTPOHOB MPOBOAUMOCTH. PeppOMarHUTHBIN
HopsI0K. MarauTHas cTpykTypa GpeppuMarneTukoB. GeppoMarHUTHBIE JOMEHBI.

18. lunamuika KpHUCTAJUIMYECKOW pemeTku. AHanmu3 ynpyrux zgegopmanuii. ODHeprus
yopyrogegopmMupoBaHHoro Tena. 3akoH ['yka. VYmpyrue BOJHBI B KpUCTaJUIax.
["apmonnueckoe npubmnkenue. ®onon. Mmmynsc ¢ponona. Heympyroe paccesinue ¢poToHOB,
PEHTIE€HOBCKUX JIy4yel, HEUTpoHOB Ha (poHoHax. KonmebaHusi B pelmieTke U3 OJUHAKOBBIX
aTOMOB, B pelIeTKe, coAepkaliel 1eexr. AHrapMOHH3M.

19. . TeroBBIE CBOWMCTBA JAMAICKTPUKOB. TEIIOEMKOCTh KPHCTAUIMYSCKOW perieTku. Moenn
JleGas u DiinmreiiHa. CpaBHEHHE PEIIETOYHON U AJIEKTPOHHON YJIENIbHBIX TEIIOEMKOCTEH.

20. MexaHnveckne CBOWCTBA TBEPBIX TeJ. YIpyrue Xxapakrepuctuku. CBs3p aedopmanuu u
HaIPSKEHUN.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

OCHOBHBIE TEXHOJIOTMM: MOJYJIBHOTO OOydYeHHs, MPOOJIEMHOro OOy4YeHMs, TEXHOJIOTHS
BbIOOpPA, HH(OPMALIMOHHO-KOMMYHHKAI[MIOHHBIE.

Bce coneprkanue coCTOUT U3 AeBATHAALATH MOAYJeH, KaXIblil U3 KOTOPBIX BKJIIOYAET B
ce0s JIGKIIMM U TPAKTHUYECKOE 3aHsSTHE, 3a/JaHus JJIsl CaMOCTOSITENIbHOM paboThl, JOMaIlHKE
KOHTPOJIbHBIE paOOTHI, 3a/laHHUE 10 BHIMIOJIHEHUIO pedepara.

OCHOBOH  CaMOCTOSITENIBHOM ~ JI€ATEIBHOCTU  SIBJSIETCSI  BBIIIOJIHEHUE  JOMAIIHHUX
KOHTPOJIbHBIX 3aJlaHMil W HamucaHue pedepaTra Mo OAHON M3 BBHIOpaHHBIX TeM. CTyaeHTam
MIPEIOCTABIIAETCS BLIOOP TEMATUKH U XapaKTepa BBINOJIHEHUS TPOEKTA.

N3ydyeHne Kypca CTpPOUTCA IO CIEAYIOLIEH CTpaTeruu: CTYJIEHTBHl IOCELIAI0T BCE
ayJIUTOpPHBIE 3aHATHS (JEKLUHU, TPAKTUYECKUE), BBITOJIHSAIOT BCE TEKYIIUE JOMAIllHUE 3aJlaHus,
paboTaroT Hax pedepaToM MoJi pyKOBOACTBOM IIPENOAaBATENISl YepPe3 OUHbIE KOHCYIbTALUU

[Tpu mpoBeneHUM MPAKTUYECKUX 3aHSATUN HCIOJIB3YIOTCS CIEIYIOIINE METOJbI: METOJBI:
JMCKYCCHSI, TPYTIoBas padoTa, peleHne CUTYallMOHHBIX 3a/1a4.

OCHOBHBIE TEXHOJIOTUU: MOJIYJIbBHOTO 00yuYeHusl, MpOoOIEeMHOr0 00y4eHHUsI, TEXHOJIOTHSI
BbIOOpa, HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIE.

6. YueOHO-MeTOAUYECKOE 0O0ecTiedeHHe CAMOCTOSITeIbHOI padoThl 00y4aroLUXCsl
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CamocrosTenbHas padoTa CTyJeHTa MpeoiIaraerT:

1. BBINOJSHEHUE [AOMAIIHUX KOHTPOJIBHBIX pabOT MO M3YyYEHHBIM Ha MPAKTHYECKHUX
3aHATUSAX TeMaM (yueOHO-MEeTOJUYecKHe pPa3pabOTKU MPAKTHUYECKUX 3aHSTHH
BBIIAIOTCSL B 3JIEKTPOHHOM BHJIE KaX/IOMY CTYJIEHTY);

/. XapaKTepuCTHUKA OLEHOYHBIX CPEICTB JJIsl TEKYIIero KOHTPOJIA yCIeBAeMOCTH U
NPOMEKYTOUYHOM aTTeCTAUMHU 00y4aIOIUXCS N0 TUCIUIITTHHE

JloMaliHue KOHTPOJIbHbBIE paOOThI, IPOBEPSIOLINE MT0JIyYEHHbIC YMEHUS U HaBBIKU pabOThI
¢ cetkoit Bynbda npu mocrpoenuu crepeorpaduuecKkux ¥ THOMOCTEpEOTrpapuuecKux MPOeKIUi
KpUCTAJUIOB, YMEHHs pacyera Kpuctauiorpapuueckux npoeknuil. Kaxnas BelnosHeHHas
KOHTpOJIbHAst paboTa oreHnBaeTcst ot 5 10 10 6ayioB (KOTOPBIE yUUTHIBAIOTCS MIPH BBICTABICHUH
UTOrOBOM OLIGHKM Ha 3K3aMeHe). TUIOBble BapHaHThl KOHTPOJIBHBIX pabOT HaXoIATCs B
npuioxxeHuu K PI1 B pasaene «PoHI OLIECHOUHBIX CPENICTBY).

3ayet npoBoaUTCs B popme O61aHKOBOro TecTupoBaHus (Tunossle BApHAHTBl KOHTPOJIBHBIX
pabot HaxoxaaTcs B npuiiokenuu K PI1 B paznene «DoH[ OLEHOYHBIX CpeACTBY»). TecT coaep ut
25 BONPOCOB, KaX/Ibli U3 KOTOPBIX OLIEHUBAETCA B 5 Oa/UIOB (TakMM 00pa3oM MaKCHMallbHBIN
Oamt 125).

OreHka «3a4TeHO» CTABUTCS MIPU YCIOBUM BBIINOJHEHHs AOMAIIHUX paboT (obmas cymma
15 6annoB) u 60 OanIoB BhIIE 32 OTBETHI HA BOIPOCHI UTOTOBOT'O TECTA.

OrneHka «HE3auTe€HO» CTABUTCS MPHU YCIOBUU HEBBIOJIHEHHUS Ja)ke OJHOM U3 JOMAIIHUX
KOHTpPOJbHBIX padoT (obmas cymma 15 GamnoB) u Huke 60 O6ayuioB 3a OTBETHI HAa BOMPOCHI
UTOTOBOTO TECTA.

Texymuii KOHTPOJb YCIEBAEMOCTH IO BTOPOMY CEMECTPY H3y4eHHs Kypca (U3HKHU
KOH/ICHCUPOBAHHOI'0 COCTOSIHUS BEILECTBAa MPOBOAUTCA Ba paza B ceMecTp. CTyeHTaM JaroTcs
KOHTPOJIbHBIE PAa0OTHI, BKIIOYAIOIME OCHOBHBIE THIIBI 33/1a4 MO MpOHAeHHBIM TeMaM. Kaxnas
BBITIOJTHEHHAsI KOHTPOJIbHAs paboTa OLIEHUBAETCs MO MATHOAIbHOM 1iKasie. [ToydyeHHbIe OLleHKH
YUUTBIBAIOTCSI TPH BBICTABIEHMM WTOTOBOM OILEHKM Ha »HK3aMeHe. THIOBble BapHaHTHI
KOHTPOJIBbHBIX paboT HaxonaTcs B puiioxkeHuu K PII B pasnene «DoH/1 OLIECHOUHBIX CPENICTBY).

DK3aMeH TpoBOJIUTCA B (hopme cobeceloBaHUs MO TECOPETUUYECKUM BOMPOCAM, a TaKKe
MpeJIoiaraeT pemeHue 3a1auu.

OueHka «yoosiemeopumenvHoy CTaBUTCS MPHU YCIOBUH BBIMOJHEHHS] KOHTPOJIbHBIX paboT
(obmias cymma 6 6ayuioB U BBIIIE)) U YACTUYHBIX OTBETOB Ha MPEIOKEHHBIE BOIIPOCHI OMieTa U
YaCTUYHOE pellieHue 3a7aun

OrneHka «xopouwio» CTaBUTCS TPU YCIOBUHU BBHIMOTHEHHUS KOHTPOJBHBIX paboT (oOmras
cymMmma 8 Oa/sIOB W BHINIE€)) MU YACTUYHBIX OTBETOB HA MPEIOKEHHBIE BOIMPOCH OujeTa U
MPaBWJIbHOE PEIICHHUE 3a/ladyM, JTUOO0 TMOJHOE PACKPHITHE OJHOW U3 TeM OuiieTa W 4YaCTHYHOE
pellIeHre 3aJauu.

OneHka «omauyHo» CTaBUTCS TPU YCIOBUU BBHIMOJTHEHHUS] KOHTPOJIBHBIX paboT (oOmias
cymma 10 6ayoB), MpaBHIIBHBIX OTBETOB HA BOIIPOCH! OMJIETA U MPABUIILHOE PEIICHUE 3a/1auu

8. YuedHO-MeTOANYECKOE M HH(OPMAIIMOHHOE 00ecTiedeHue AN CIUTITHHBI
Ocnognas yuebHas tumepamypa:
1. 0. K. Eropos-Tucmenko. Kpucramiorpadus u KpucTautoXuMus : y4eOHUK JIJIsl CTYJICHTOB
By30B /.— 2-e u3n .— M. : K11V, 2010 .— 587 ¢ .— ISBN 978-5-98227-687-23/




o oA

N

OcHoBHas ipodeccroHalibHasi 00pa3oBaTeIbHAs MporpaMma
03.03.02 ®uzuka
(OyHnnameHTanbHas U PUKJIaAHAsS GU3HKA)

HosocenoB, K.JI. OcHOBBI TeOMeTpHUYECKOW KpucTauiorpapuu . ydebHOe mocobue /
K.JI. HoBocenoB ; MunuctepctBo oOpasoBanusi Poccuiickoit @enepanuu, denepanbHoe
roCyJJapCTBEHHOE AaBTOHOMHOE OOpa30BaTENbHOE YUPEXKIEHHE BBICIIEr0o 00pa3oBaHUs
«HanuonabHbIl McCiIeN0BaTENbCKUM TOMCKHI IOCYJapCTBEHHBIN YHUBEPCUTET». - TOMCK :
N3narenscTBo ToMcKOro mojquTexHU4Yeckoro yuusepcureta, 2015. - 73 c. : ui., Tabi., cxem.
- bubnuorp. B KH. ; To xKe [DnexTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=442772
BaraeB, U.A. Kpucramnorpadpus: o603HaueHHEe U BBIBOJ KIJIACCOB CHUMMETpPUU : y4deOHOE
nocobue / U.A. bataeB, A.A. baraeB ; MunucrtepctBo oOpa3oBanus U Hayku Poccuiickoii
®Deneparun, HoBocuOMpckuii rocy1apCcTBEHHBIN TEXHUUECKUI yHUBEpCUTET. - HoBoCHOMpCK
: HI'TY, 2015. - 60 c. : un. - bubmuorp. B kH. - ISBN 978-5-7782-2740-8 ; To xe
[DnexTrponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=438293
B.A.Maryxusn, B.JI. EpmakoB ®usuka tBepaoro tena. M. u3a-so Jlans. 2010
I''1.Emudanos ®uszuka tBepaoro tena. M. M3a-so Jlans. 2010
lompmane B. A., ®u3nka KOHACHCHPOBAHHOTO COCTOSIHHS [DIEKTpOHHBIA pecype] / B. A.
l'ompmane, JI. C. Ilunuyk. - Munck: benopycckas nHayka, 2009. - 648 c.
http://www.biblioclub.ru/index.php?page=book&id=93309
bacanae, 0.M. Kpucrawiodpuszuka u kpucramuioxumus : ydeOHoe mnocodue / FO.M.
bacanaes ; MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepaunu, denepanbHoe
rocyJ1apCcTBEHHOE OI0/PKETHOE 00pa30BaTebHOE YUPEXKIEHUE BBICILIETO NPo(ecCHOHAIBHOTO
oOpa3zoBanus «KemepoBckuil rocyapcTBeHHbIN yHUBepcuTeT». - Kemeposo : Kemeposckuit
rocy/AapcTBeHHbIN yHUBepcuTeT, 2014. - 403 c. : wn. - bubmuorp. 8 k. - ISBN  978-
5-8353-1712-7 ; To xKe [D7eKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=278304

Honornumenvhas yueonas tumepamypa:
M.II.Iackonbckas. Kpucramiorpadus : yueOHoe mocodue j1st CTyIeHTOB BTy30B / .— M31.
2-e, mepepad. u gon .— M. : Beicimas mkona, 1984 .— 375 c.
Cospemennas kpucramiorpagus. T.1-4. Ilox pen. b.K.Baitnmreitna. M.: Hayka. 1979
M. II. Ilackonbsckas Kpucramiasl /.— WU3n. 2-e, ucnp .— M. : Hayka, ['nmaBHas pegaxuus
¢du3nko-mMaTeMaTuyeckoi nureparypsl, 1985 .— 207 c.
DneMeHThl GU3UKU TBEPAOTO Tena : yueOHoe nocobue / coct. B.S. Ueuyes, C.B. Bukynos,
.M. [I310. - HoBocubupck : HoBocuOupckuii rocyapCcTBEHHBIM arpapHblii YHUBEPCUTET,
2012. - 160 c. ; To xKe [DnexTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=230498
['ypros, B.A. ®u3uka TBepaOTO TENa Ui HHKEHepoB : yueOHoe nocobue / B.A. I'ypros, P.H.
Ocaynenko ; Hayd. pea. JILA. AnemmHa. - 2-¢ u31., Ucp. u Joi. - MockBa : TexHocdepa,
2012. - 560 c. - (Mup ¢usuku u rexuukn). - ISBN 978-5-94836-327-1 ; To e [DnekTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233466
I'.A.MuponoBa KonzaeHcupoBaHHOE cocTOsiHUME BewecTBa. OT CTPYKTYpHBIX €IMHHUI[ JO
*kuBoi Mmarepun. M., U3n-Bo MI'Y. T.1-2 2006
JlmsnekTpudeckue KpUCTauibl : cUMMETpHs U pusudeckue cBoiicta / B. A. Cananep, H. B.
Cunopos, M. H. ITanatauxos ; Poccuiickas Axanemus Hayk ; Konabckuil Hay4HbIN LEHTP ;
nox pen. B. T. KanunnnkoBa .— Anarutsl : Konbckuit Hayunbiii nentp PAH, 2010 4. 1 .—
2010 — 201 ¢ .— ISBN 978-5-91137-118-0.

Pecypcel nHGOpMamoOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «VHTepHEeT»:

Cucrema >7MeKTPOHHOM MOAIEPKKU 00pa3oBaTelIbHOTO mporecca «Mol YHUBEPCUTET»

https://uni.ivanovo.ac.ru

[Ipodeccuonanpubie 0a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE 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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OBbC «YuuBepcureTckas oubinorexa ommam» Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

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

[IporpammHoOe obecrieueHue: onepanuonnas cucrema Microsoft Windows, maket opucHbIX
nporpamMm Microsoft Office u(unmm) LibreOffice, nntepuer-6payzep Microsoft Edge wu(umm)
Yandex Browser.

9. MaTepnanbno-TexnnquRoe o0ecrneuyeHue AUCHHUIIIINHBI (MOI[y.TIﬂ)

BosmoxHOCTh BBIXOAA cTyAeHTOB B MHTepHeT, IIK, npoekTop, 3KpaH i MHTEpaKTUBHAs
JIOCKa. KCEpOKC [uId pasMHOXKEHHs pPa3JaTOYHbIX MaTepualoB, OHOIMOTEUHBIH (OHA
M BaHOBCKOTO rOCyAapCTBEHHOIO 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 JUCHUIIMHBI: JOICHT, KaHI.(hDU3.-MaT. HAyK, JOLICHT
[Tamkosa Tamapa BukropoBHa

[Iporpamma paccMoTpeHa B yTBEpKI€HA Ha 3aceanuu kKadeapsl pyHIaMeHTaaIbHOM
¢u3uku 1 HaHOTeXHONIOTHH « 28 » aBrycra 2024 r., mporokomn Ne 1



