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1. Henu ocBOeHMs AUCHUNIMHBI (MOIYJISA)

LensiMu OCBOGHUSA AMCUMIUIUHBL (MOAYNs) «Pu3uka KOHOEHCUPOBAHHO20 COCMOSHUSA
eeujecmeay SIBIIAIOTCS. HW3YyYEHUE OCHOBHBIX TEOPUM KOHIACHCHUPOBAHHOIO  COCTOSIHUS,
MO3BOJIAIOIIMX OOBSACHATH U NMPOTHO3UPOBATH (PU3MUECKHE CBOMCTBA BEIIECTBA, IPHOOPETEHUE
MPAKTUYECKUX  HABBIKOB  WCIOJb30BaHUE  (DYHIAMEHTaNbHBIX  MOHATHH  (DU3UKHU
KOHJCHCUPOBAHHOT'O COCTOSIHUS BEIIECTBA JIJISl peUICHHs] KOHKPETHBIX 3aj1a4

2.Mecto qucuuminnel B ctpykrype OIl 0akanaspuara

JlucumiinHa BXOAUT B BapuaTuBHYr uacth mukia (b1.B.09), 0a30BBIX IHCHUILIMH,
MOIyJb «DKCIepUMEHTalbHas U TeXHUUYecKas ¢pusukay. [Ipeanaraemas nporpaMma cocTaBieHa
B cootrBeTcTBUU ¢ TpeboBanusimu OI'OC BO 3++ 03.03.02 Quszuxa. Ins oCBOCHUS AUCITUTUTHHBI
HE00XO0/MMBI 3HaHUS JUCHUIUIMH: «MexaHuka», «MoinekynspHas Gu3uka», « JINEKTPUUECTBO U
Maraetusm», «®dusuka aroma u aromHoro sjapay», «KBanTtoBas Teopus», «TepMoanHamukay,
«Xumusy, «Jluneiinas anrebpa», «AHanuTHYecKas reomeTpus», «luddepeniuanbabie
ypaBHEHUs»», «MaTeMaTU4eCKUd aHAIIU3Y.

Jli1s ocBOEHHUS JAHHOM JUCLUIUIMHBI CTYACHT JOJIKEH:

3HATh: OCHOBBI KypcOB 0OmIeil (DU3HMKH, CTPOCHHE TBEPIBIX U JKUIKUX TEJ, OCHOBBI
oO1ielt XUMUH (CTPOEHUE aTOMa, THIIbl XUMHUYECKUX CBs3EH)

YMeThb: 110J1b30BaThCA TEOPETUUECKUMH OCHOBaMH, OCHOBHBIMU IOHSITUSMHU, 3aKOHAMU U
HOPUHIUIAMU GU3UKH.

HNmertb: npakTunyeckuii onbiT/ UMeTh HABBIKH: BJIAJCHHUS MaTeMaTHUYECKUM alapaToM
¢u3uky (BBIYMCICHUE HPOM3BOJIHBIX M MHTETPaJioB, pelICHHE OOBIKHOBEHHBIX JIMHEHHBIX U
T depeHIIMATBHBIX YpaBHEHUI, ONlepalluy ¢ BEKTOPaMHU M MaTpPHULIAMH)

BaajeTsb._MaTeMaTHUECKUM anmnaparoM (pU3MKH (BbIUMCIEHUE IPOU3BOIHBIX U Marepuain
Kypca MOXKET CIIY)KHTb OPUEHTUPOM IPHU U3YUEHHH psifa CIEUUANbHBIX TUCIUIUINH, TAKUX KaK
¢u3uka  peasbHOro  KpUCTaula, (U3MYECKHEe  CBOICTBA  KPUCTAJUIOB,  (hu3HUecKoe
MaTepuaioBeieHue, PU3NKa KUAKUX KPUCTAIIIIOB.

3. Ilepeyenn njaHMpyeMbIX Pe3yJbTATOB 00y4YeHUS MO IMCUMILIUHE.
3.1. KomnereHuuu, GopMHPOBAHMI0 KOTOPBIX CIHOCOOCTBYET AAHHASI JMCUHMILINHA
COIJIACHO MaTpHIle COOTBETCTBHS KoMneTeHui u cocrapiasiiommx OI1
e [IK-6 CnocobeH MpOBOIUTH TEOPETUYECKHE U HSKCIEPUMEHTAIbHBIE HCCIEAOBaHUSA,
WHHOBAIIMOHHBIE U OMBITHO-KOHCTPYKTOPCKUE pa3pabOTKU B 001acTH (yHIAaMEHTAIbHON
Y TIPUKJIATHON (PU3UKHU B COCTABE MCCIICIOBATEIHCKIX KOJIJICKTHBOB
e [IK-7 CnocobeH pa3pabaTbiBaTh METOAMKH TMPOBEICHUS HWCIBITAHUNA, TMPOBOIUTH
00paboOTKy ¥ aHalu3 pPe3yJabTaTOB OSKCIEPUMEHTOB U MYOIHYHO MPEICTaBIThH
pe3yNbTaThl HAYYHBIX UCCIIEIOBAHUN B JOCTYITHON U COBpEMEHHOMU (hopme

3.2. [lnanupyemble pe3yabTaThbl 00y4eHHS MO0 IUCUMUILINHE (MOAYJII0), COOTHECEHHbIE C
(popMupyemMbIMH KOMIIETEHIUSIMH.

3HATb TEOPETUYECKHUE OCHOBBI, OCHOBHBIC TIOHATHS, 3aKOHBI M MOAENU (PUIUKU
KOHJICHCHUPOBAHHOTO COCTOSIHUSI BEIIECTBA, METOJOB TEOPETHUYECKUX M DKCIEPUMEHTATBHBIX
UCClIieIoBaHMi B (U3MKE KOHIeHCUpOBaHHOTO cocTosiHus Bemectsa (I[1K-6, TTK-7);

yMeTh T[TOHMMaTh, H3JlaraTh W KPUTUYECKH aHATU3UPOBaTh 0a30BYyI0  (PH3HUUECKYIO
undpopmanuto(I1K-6, ITK-7);



OcHoBHas npodeccroHanbHas o0pazoBareibHas MporpaMmma
03.03.02 ®usuka
(®yngamenTanbHas ¥ MPHUKIAAHAs GU3NKA)

[I0JIb30BATHCS TECOPETHUCCKMMHU OCHOBAMH, OCHOBHBIMH TOHSATHSIMH, 3aKOHAMUA M MOJICIISIMH
(GU3MKM KOHICHCHPOBAHHOTO COCTOSIHMSI BEIECTBA ISl OOBSCHEHHS (DU3UYECKHX CBOMCTB
tBepabix Tei; ([TIK-6, ITK-7);

HMeTh: NpakTHyecKuil onbiT/ MMeTh HAaBBIKM: BJajeHUsl MeToJaMu OOpaOOTKH HU
aHanmM3a OKCIEPUMEHTAIBHON M  TeopeTHuecKol (Qusmueckoid wuHpOpMAIMM, pacyera
[apaMeTPOB, XapaKTEPU3YIOILUX (PU3HUECKUE CBOMCTBA KPUCTAUNIMYECKUX T, Ha 0aze Moenei
bu3uku KOHACHCUPOBaHHOTO cocTosiHus BemectBa (I1K-6, ITK-7).

4. Conep:kaHue TUCHUILUIUHBI «PU3HKA KOHAEHCHPOBAHHOIO COCTOSIHNS BEIIECTBAY
O0BeM IUCIUIUIMHEI COCTABIAET 6 3aUeTHBIX eauHMIl, 216 yacos.

4.1. Conep:kaHue OMCUMILIMHBI MO pa3aenaM (TeMaM), COOTHECEHHOe C BHIAAMH H
TPYI0€MKOCTbI0 3aHATHM JIEKIIMOHHO-CEMHHAPCKOI0 THIIA

O0beM WHOM KOHTaKTHOM pabOThI W CaMOCTOSITENILHON paboThl 00ydYaromerocs Io
JUCLUIUIMHE yKa3aH B y4eOHOM IulaHe 00pa30BaTeNbHOM MPOrpaMMBl.

yKa3aH B yueOHOM IJ1aHe 00pa30BaTEIbHON MPOrPaMMBbI.

Ne Bupael 3angartuit, ux DopMBbI TEKYLIETO
n/ Paznen o0beM (B ak.uacax, Mo | KOHTPOJISI yCIIeBaeMOCTH (110
" JUCITUTLIAHBI OYHOI1/3a0uHOi popme OYHO1/3204HO popme
o0y4eHMS) 00y4eHHS)
g 3aHATHS 3aHITH DopMBI IPOMEKYTOUHOM
e gé JIEKIIMOH- q arrecranuu
3| 8 HOI'O THIIA | CEMHHA
é ol pCKoro,
=4 MPaKTH
s 4ECKOT0
"
nabopat
OpHOTO
TUTIA
1 | Beenenme: ocHoBHBIE 3akoHHI [ O |12 |4 4 JomamHAsT ~ mpakTHYecKas
KpucTaorpadum, npakT.3a | pa6ora Nel C CeTKOH
KpucTajiorpaguieckue H. Bynbda
MPOEKLUU
2 Cummerpus 5 |37 |8 4 JlomanHsst KOHTPOJIbHAs
KPUCTAIUTMYECKUX npakT.3a | pabota Ne2 ¢ cetkoil Bynbda
MHOT'OTPaHHUKOB H. (mmockoctu u ocH
CUMMETPHN)
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3 Cummerpust  cTpykTypsl |5 | 8- |6 4 Jomarnnsis KOHTPOJIbHAS
KPUCTAJIJIOB 11 npakr.3a | pabora Ne3  (Pacuer wm
H. IOCTPOCHHUEC
rHoMocTepeorpaduueckoi
4 | O60061eHHAsT CHMMETPHSI. 5 (12 |2 TIPOEKINK KpHCTaIIa
5 | [IpenenbHbie rpynmel | 5 | 13- [ 4 2 IeKCaroHaJIbHOM CHHIOHUH)
CUMMETPHHU. OcHoBHOI 14 MPaKT.3a
MIPUHIINII CUMMETPUU B H.

Kpuctramousuke. TeHzopHOE
onucaHue (HU3MYECKHX CBOWCTB
B KpUCTaJUIaX.

6 | Kpucramnoxumus 5 |15- |4 2
XapaKTEPUCTHKH, THITBI 16 TpaKT.3a
XAMUYECKHAX CBSI3€Ei B H.
KpHUCTaJIJIax
7 Crtpoenue peansHoro | 5 |17 |4
KpUCTaa;
8 | Poct kpucramios. 5 |18 |4
9 | KonTposnp nonaydeHHbIX 3HAHUN 3auer (OnankoBoe
Y yMEHUH TECTUPOBAHUE)
NTOI'O 72 yaca, U3 HUX 36 16
Ne Buael 3aHaTHii, ©X 00beM
n/ Paznen (B ak.9acax, 1o DopMBI TEKyIIEro
I 9 )
JUCITUTLIAHBI OYHOI/3204HOM (hopme KOHTPOJIS
) oOyueHus) yCIeBaeMoCTH (110
5 OYHOI/3204HON
[ ]
5| 2 dbopme 00yueHus)
g| o dopmsbl
3 % IPOMEKYTOUHOM
5 aTTeCTalluu
e 3ansaTus 3aHsaTus
JEKUUOH- | CEeMHHApCKO
HOTO THIA ro TUMa
1 | Beenenue: KonpencupoBannoe | 6 | 1 2 2 mpakT.3aH
COCTOSTHUE BEIIECTBA,
KI1accu(UKAIus TBEPABIX Tell
Pemenue
JOMAITHUX 33aHUN
2 [TpuHIMIBI cTpoenus | 6 | 2-4 | 2 4 npakr.san | (38124 Y
KOHJICHCHPOBAHHBIX CUCTEM. HIPOUCHHBIM
bivokHulT M TaNbHUN TIOPSIIOK, TEMaM Kypca)
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byHKuus pasnasbHOro
pacnpezeneHus YacTull,
TIPUHIIHAITBI TUIOTHOU u
BaJICHTHOHN YMaKOBOK.
3 MeTtabr: teopus |6 | 5-7 | 6 6 npakr.3an
MetauioB  Jlpyne, cBOOOAHBIM
9JIEKTPOHHBIN ra3z Pepmu
4 OcHOBHI TEOpUU 6 |8 2 2 TpaKT.3aH
SHEPreTUYECKUX 30H
KpPHUCTAJIJIOB.
5 [TonynpoBoAHUKH 6 |9- |4 6 npakr.3an
10
6 JluannekTpuky, ux cpoiictea | 6 | 11- | 4 4 npakr.3an | KoHTposnbHas
12 pabora Nel
7 CBEpXITPOBOIUMOCTD 6 |13 |2 2 TpaKT.3aH
8 MaruuTHbIe cBoiictBa |6 |14 |4 2 TIpaKT.3aH
TBEPABIX TEI
9 JnHamuka 6 (15 |2 2 npakr.3an | Perienne
KPUCTATTNYECKON PEIIETKU JOMAITHUX 33JaHUN
1 TennoBble cBoiictBa |6 |16 |4 2 npakr.3an | (3ama4n 1o
0 | muonexTpukoB. Mopemu Jlebas PO ICHHBIM
1 DUHIITEWHA. TeMaM Kypca)
1 Mexannueckne  cBoiictBa | 6 | 17 | 2 4 npakr.3an | KOHTpOIbHAs
2 | TBEpABIX Tel pabora Ne2
1 | Kontpoinb 6 JK3aMeH
2
HUTOI'O 144 gaca, u3 HUX 34 34 36

4.2. Pa3zBepHyTOe ONMCAHUE COAePKAHUS AUCHUILUIMHBI 110 pa3jaenaM (TeMam)

Bce comepxanue COCTOMT U3 JIECATU Pa3ACNIOB, KX U3 KOTOPHIX BKIIOUAET B ceOs
JEeKIMU U TIPaKTHYECKOE 3aHATHE, 3aJaHUs ISl CAMOCTOATENbHOM paboThl, JOMAIIHUE pabOThI
4.2.1.Pazoenvt kypca

Beenenne: KonnencupoBaHHOE COCTOSIHUE BEILIECTBA, KJIacCU(UKAIUSA TBEPAbIX Tel
[IpuHIUIIBI CTPOEHUS KOHIEHCUPOBAHHBIX CHCTEM.

Mertasisl: Teopust MeTaiioB Jlpyze, cBOOOIHBIN 21IeKTPOHHBIHN ra3z depmu.
OCHOBBI TEOPUHU YHEPTETUUECKHUX 30H KPUCTAILIOB.

[TonynmpOBOIHUKY U AUDIIEKTPUKH, X CBOKCTBA.

CBepXIIpOBOANMOCTb.

MarHuTHbIE CBOMCTBA TBEPABIX TEIL

JlnHamMuKa KpUCTAINTMYECKON PEIIeTKH.

TemnoBble cBoiicTBa AMANeKTprKoB. Monenu Jlebas un DitHiTeliHa.

PaBHOBecue Qa3 u Gpa3zoBbie mpeBpalieHUs.

LCoNoOAEWNE

[EN
©

Kpamroe cooepoicanue pazoenos.
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1 cemecmp- Cmpykmypa Kpucmannuueckux mein

1. BBegenue: KpUCTANIMYECKOE COCTOSIHHE, AHU30TPONHUS U CUMMETpPUS KPUCTAILJIOB.
CrpykTypa KpucTajlyla U HPOCTPAHCTBEHHas pemieTka. OCHOBHBIE 3aKOHBI I€OMETPUYECKOMN
Kpuctajsiorpaguu:  3aKOHbl ~ IOCTOSHCTBA  yIJIOB M PAllMOHAIBHBIX  MapaMeTpoB.
Kpucramnorpaduueckue MIPOCKIIHH: cepuueckas, crepeorpadudeckas,
rHOMOcCTepeorpaduueckasi, THOMOHHUYECKAsl, COOTHOIICHUSI MEX]Ty HUMHU.

2. CuMMeTpHs KPUCTAUNTMYECKUX MHOTOTPAHHUKOB: ONpEAETICHUEe CUMMETPUH, 3JIE€MEHTHI
cummetpuu. [Tpuniun Kropu. AHanuTryeckas 3anuch npeodpasoBaHuii cuMMeTpuu. Teopemsl o
COYETaHUM DJIEMEHTOB cMMMeTpuu. Kpucramiorpapudeckue KaTeropuu, CHHTOHUH M CUCTEMbI
koopauHatr. Kiaccel cummerpum: o0mue omnpeAeNeHuss U CHUCTeMbl 00O3HauYeHUH.
MexnayHnaponnsie cumBoibl W cuMmBoibl Illendnuca. BeiBog u ommcanme 32 KiaccoB
CUMMETPUHU.

ToueuHble rpynIbl CHMMETPUH.

Kpucrannnueckuit MHOrOrpanHuk: uneainbHas ¢opma. [Ipocteie Gopmbl. Pacnpenenenue
npocteix (opm mo kmaccam. ['omosnpust u remudapus. KomOuHanmu mpocteix ¢gopm. 3akoH
MOSICOB.

3.. Cummerpus CTpPYKTypbl KpucTauioB Pemerku bpaBs. DineMeHTBH CHMMETpHH
KPUCTAIIIMYECKUX CTPYKTYp. TeopeMbl O COYETaHHWU OJIEMEHTOB CHMMETPHH CTPYKTYP.
[TpocTpancTBEeHHBIE rpyIIBl cUMMETpUU. [IpaBUIbHBIE CUCTEMBI TOYEK.

Kpucrannuueckass pemierka: HpsiMble M IUIOCKOCTH pemieTkd. CBoiicTBa IUIOCKOCTEH.
OOpatHas pemierka. OCHOBHbIE CBEIEHHUS 00 DKCIEPUMEHTAIbHOM OIPEAEICHUH CTPYKTYpbI
KPHUCTAILJIOB.

4. O06oOmeHHass cuMMeTpusi. PacmmpeHue NOHATHS CHUMMETPUH.. AHTUCHMMETPUS U
[[BETHAs CAMMETpPHUS, CAMMETPHUS IOJO0MS, YACTUYHAsE CUMMETPUSI, CTATUCTUYECKAss CUMMETPHSL.

S, [IpenenbHble Tpymnmbl  cuMMeTpud. OCHOBHOM NpPHHLIMII CUMMETPUH B
kpuctaodusuke. TeHzopHoe omnucaHue (QU3MUECKUX CBOMCTB B KpUCTaulax. BrmsHue
CUMMETPUHN KPUCTAJUTMUECKOHN pelIeTK! Ha (pu3nuecKkrue CBOMCTBa KPUCTAIIOB.

6. Kpucrammoxumus: ATOMHBIE MW HOHHBIE paauychl. KoopaumHalMoOHHOE YHCIO |
KOOpJMHAIIMOHHBIM ~ MHOrorpaHHuk.  Yumcimo  atoMoB B sueidike.  Omnpenenenue
CTEeXHOMETpUYecKoil Gopmyiibl BemecTa. [lnoTHelMe ynakoBky 4acTul. THUIBI XUMUYECKUX
cBs3eil B kpucTtauiax.. MloHHas cBsi3b. PU3NYECKUE OCHOBBI KOBAJIEHTHOM CBSi3U. KoBasieHTHas
CBA3b B MOJIEKYJaX M KpucTauiax. Meramumueckas cBs3b. Ban-nep-BaanscoBa cBs3b.
[TpomMexyTOUHbIE THUIIBI CBSI3U. DHEPIUsl CBSI3U B KpUCTAJJIaX C MOHHOW M BaH-J€p-BaajbCOBOM
cBs13b10. OCHOBHBIE THUIIBI CTPYKTYP. [Tomutunus. M3omoppuzm

7.. Ctpoenue peanbHOro Kpuctaiia: VneanbHblil n peanbubiil kpuctami. Kiaccupukanus
neQeKTOB B pealbHbIX KpUCTaiax. TodeuHble Ie(peKThl AaTOMHOW CTPYKTYpPhI KpHUCTalIa.
Jucnokanuu. 3aBUCUMOCTD (PU3UKO-XUMUYECKUX CBOMCTB KPUCTANIOB OT PEAIbHOM CTPYKTYPHI.

8. Poct kpucramnoB. OCHOBHBIE IIPEACTABICHUS O POCTe KpUCTa/LuIoB. PaBHOBecHas hopma
pocra KpucTtayuioB. PeanbHble ¢dopma pocta KpHCTauIoB. Makpockonudyeckue aedexTs
KpucTtayaoB. CpoCTKH U JBOMHUKHU. DIHUTAKCHs. MeTO/Ibl BbIPAILIMBAaHUsI KPUCTAJIIIOB.

2 cemecmp —Teopuu pusuku KOHOEHCUPOBAHHO20 COCHMOAHUA Geulecmed, CEOlicmed
KOHOEHCUPOBAHHbBIX mel
11. Beenenue: KonneHcnpoBaHHOE COCTOSIHUE BEIIECTBA, KITACCH(UKAIINS TBEPABIX TEll.

12. TlpuHUMIBI CTPOECHUS KOHJCHCUPOBAHHBIX CUCTEM, BIIMKHMI U NanbHUN MOPSIOK,
GYHKIMS pagualibHOTO pacipeeeHHs YacTUIl, TPUHIIUIIBI INIOTHON U BaJICHTHOW yIIaKOBOK

13. Metamnsl. Teopus meramnoB [pyzae. Metamibl B NpHOIMKEHUH CBOOOIHBIX 3JIEKTPOHOB
(momens Metamna. CBoOoaHbid 2ekTpoHHBINM Taz depmu (COT'P) B merammax. Pacuer
XapaKTepUCTUK MeTalioB ¢ yuyetoM COI'®: sHeprust CBSA3M, dJIEKTPOHHAs TEIUIOEMKOCTD,
TETJIOTPOBOIHOCTB ).
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14. OcHOBBI TEOpUU DSHEPreTUUYECKUX 30H KpuctauioB. Monens. Teopema broxa. 30HbI
bpurosHa.. DHepreTudeckue 30HbI U NOBEPXHOCTh PepMU B MOJENH IIYCTOH PEIIETKH.
[TpunoxeHnne 30HHOM TeOpHH. DIEKTPOIIPOBOIHOCTH Kitaccuukamms TBEpIbIX Tel.

15. TlomynpoBOAHUKH U TUAIEKTPUKH, UX CBOHCTBA. [10J1yIpOBOAHUKOBBIE KPUCTAILIBL.
CobcTBeHHbBIE 1 HECOOCTBEHHBIE TOTYNPOBOHUKH. KoHIIeHTpanus HocuTenei. P-n
nepexoa. Jdusnextpuku. Knaccudukauus ausnekrpuko. CBOMCTBA AUINEKTPUKOB: TEOPHU
JIOKAJIBHOTO T0JIS U NOJIAPU3YEeMOCTH. J{M3JIeKTprYecKas IPOHULAEMOCTb.
[TuposnextpuyectBo. CerHeTO3IEKTPUUECTBO (KIacCU(PHUKALMSI CErHETOIEKTPUIECKUX
KpUCcTauieckux (a3, azoBbie mepexo/ibl.) AHTUCETHETOIEKTPUIECTBO.
ITbe30351eKTpUYECTBO.

16. CeepxmpoBomumocts.  CBepxmpoBojsime Marepuanbl. Kputudeckas Temieparypa.
MaruutHble CBOHCTBa (KpUTHUYECKOe TMoisie). Mukpockonuueckas Teopust U 3PeKT
MeiicHepa. DHeprerudeckas ienb. YpaBHeHue JIoHnoHOB. Teopusi cBEpXIpOBOAMMOCTH
bapnuna - Kynepa-Ulpuddepa. OgHowactuunoe TtyHHenupoBaHue. CBepXIIPOBOIHUKU
BTOPOI0 poJa.

17. MaruuTHble cBOMCTBA TBepAbIX Tel. Jua- napa- ¢peppomarseTusm. JluaMarneTusm.
ITapamarnetuszm. @opmyna JlankeBena u 3akoH Kropu. KBantoBas Teopus napamarHeTusma.
[TapamarauTHast BOCHPUMMYUBOCTD 2JIEKTPOHOB IPOBOAUMOCTH. DeppOMarHUTHBIN
nopsiIoK. MarauTtHas cTpykTypa peppumaraeTukoB. @eppoMarHUTHEIE JOMEHBI.

18. Jlunamyka KpUCTAUIMYECKON pemeTkd. AHanu3 ynpyrux jaedopmanuii. OHeprus
ynpyroaeopMupoBaHHOro Tena. 3akoH ['yka. VYmpyrume BOJNHBI B KpUCTaUIax.
["apmonnueckoe npudamkenue. @onon. mnynsc ponona. Heynpyroe paccesnue GoToHOB,
PEHTTEHOBCKUX ITy4del, HeHTpoHOB Ha (oHOoHaxX. KomebGaHusi B pemieTke W3 OIMHAKOBBIX
aTOMOB, B pelIeTKe, coAepkaliel 1eGeKkT. AHrapMOHHU3M.

19.. TemoBbIe CBOWMCTBA JAUAICKTPHUKOB. TEIIOEMKOCTh KPHUCTALUTMICCKOW pereTku. Mojenn
JeGas u DiinmreiiHa. CpaBHEHHE PEIIETOYHON U 3JIEKTPOHHON YJeNbHBIX TEIIOEMKOCTEH.

20. MexaHn4eckne CBOWCTBA TBEPBIX TeJ. YIpyrue xapakrepuctuku. CBs3p nedopmanuu u
HaIpPsHKCHUN.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

OCHOBHBIE TEXHOJIOTHM: MOJYJIBHOIO OOyuYeHMs, MPOOJEMHOro OOY4eHHUs, TEXHOJIOIUs
BbIOOPA, HH(OPMAIIMOHHO-KOMMYHUKAIIUOHHBIE.

Bce coneprxanue coCTOMT U3 AeBATHAAUATH MOAYJIeH, KaKblil U3 KOTOPBIX BKIIIOYAET B
ce0sl JIEKIIMM M TMPAKTUYECKOE 3aHATHE, 3aJaHUs JUISl CaMOCTOSITENIbHOM paboThl, JOMalllHKe
KOHTPOJIbHBIE pabOoThI, 3aJIJaHKE MO BHIMOJIHEHUIO pedepaTa.

OcHOBOM  CaMOCTOSITENIbHOM ~ JI€ATEIbHOCTH  SIBJISIETCA  BBIIIOJHEHUE  JIOMAIIHUX
KOHTPOJIbHBIX 33aJaHMi W HamucaHue pedepara mo onHoW u3 BbIOpaHHBIX TeM. CTyleHTaMm
MPEIOCTABIISIETCS BLIOOP TEMATHUKH U XapaKTepa BBIIOJIHEHUS TPOEKTa.

N3ydyeHne Kypca CTpPOUTCS IO CIEIYIOIIEH CTpPAaTeruu: CTYAECHTHl IIOCELIAlOT BCE
ayJUTOPHBIE 3aHATHS (JEKIUHU, TPAKTUYECKUE), BBHIOJIHSAIOT BCE TEKYIIHME JIOMAlllHUE 3aJaHus,
paboTatoT HaJ pedepaToM o/ pyKOBOACTBOM IIPENOIaBaTellsl Yepe3 OUHbIE KOHCYJIbTAI[H

[Tpu mpoBeneHUHN MPaKTUYECKUX 3aHSATUN HCIOJIb3YIOTCS CIIEAYIOIINE METObI: METOJbI:
JMCKYCCHSI, TPYINoBast paboTa, peleHnue CUTyallMOHHBIX 3a/1a4.

OCHOBHBIE TEXHOJIOTUU: MOJIYJILHOTO 00y4YeHHs, MPoOIeMHOr0o 00y4eHHUs, TEXHOJIOTHS
BbIOOpa, NH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIE.

6. YueOHO-MeTOAMYECKOe 00ecreYeHre CaMOCTOSITeIbHOM padoThl 00y4aroLUXCs
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CamocrodrenbHas paboTa CTyI€HTa IPEIoaraer:

1. BBINOJTHEHHE MOMALIHUX KOHTPOJIBHBIX pPabOT MO H3YYEHHBIM Ha MPAKTUYECKUX
3aHATUSAX TeMaM (y4eOHO-METOIMYEeCKHe pa3pabdOTKU MPAKTUYECKUX 3aHATHH
BBIIAIOTCA B AJIEKTPOHHOM BUJIE KAXKJIOMY CTYJIEHTY);

7. XapakTepHCTHKA OLEHOYHBIX CPeICTB /sl TEKYIIero KOHTPOJIsl yCeBaeMOCTH H
NMPOMEKYTOYHOM aTTecTAlluM 00YUAIOIIUXCS 10 JUCIUIINHE

JlomaiiHue KOHTPOJIbHbBIE paboThI, MPOBEPSIOINE MTOyYCHHBIE YMEHHS M HABBIKU PAOOTHI
¢ cetkoil Bynbda npu nocrpoenun crepeorpauueckux ¥ THOMOCTEpEOrpapuUeCcKuX MPOeKLUi
KPUCTANIOB, YMEHHs pacyera Kpuctauiorpadguueckux mnpoekuuid. Kaxnmas BbIIOTHEHHAS
KOHTpOJbHass paloTa oueHuBaercs or 5 jo 10 OamioB (KOTOpblE YYMTBHIBAIOTCA NpU
BBICTABJICHUM WTOTOBOIM OLIEHKM Ha 3K3aMeHe). TUIoBble BapHaHTbl KOHTPOJbHBIX paboT
HaxozsaTcs B npuiioxeHuu K PII B paznene «oHa OLIEHOUHBIX CPEACTBY).

3ager mpoBoguTcs B Gopme OnaHkoBoro TtectupoBanus (TumoBble BapHaHTHI
KOHTPOJIbHBIX Pab0T HaxoasTcs B mpuiiokeHuu K PII B pazgene «DoH[ OLIEHOYHBIX CPEICTBY).
Tect cogep UT 25 BOMPOCOB, KAXKIIBIM M3 KOTOPHIX OICHUBACTCS B 5 0ayuioB (TakuM 00pa3om
MaKCUMaJIbHBINA Oamt 125).

OrneHka «3a4TeHO» CTAaBUTCS MPU YCIIOBUU BBIIIOJIHEHUS IOMAIIHUX paboT (olmiast cymma
15 6annoB) u 60 GanioB BhIIIE 3a OTBETHI HA BOIPOCH HTOIOBOT'O TECTA.

OrneHka «HE3auTeHO» CTABUTCS MPHU YCIOBUHM HEBBITIOJIHEHUS AK€ OJHON M3 JOMAITHUX
KOHTPOJIbHBIX paboT (obmias cymma 15 GamioB) u Huke 60 OamymoB 3a OTBETHI HA BOIMPOCHI
UTOTOBOTO TECTA.

Texkymmii KOHTpPOJIb YCIIEBA€MOCTH IO BTOPOMY CEMECTpy M3Yy4eHHs Kypca (U3HKH
KOHJICHCHPOBAHHOTO COCTOSTHHSI BEIIIECTBA IMMPOBOAMTCS ABa pa3a B cemecTp. CTyAeHTaM JIaroTcs
KOHTPOJIbHBIE PAa0OThI, BKIIOYAIONIME OCHOBHbIE THIIBI 3a/1a4 M0 NpoiieHHbIM TeMaM. Kaxas
BBITTOJIHEHHAsT KOHTPOJBbHAs paboTa OLEHWBAeTCs TO MATHOAUTBHOM Imkaie. [lomydeHHble
OLIEHKH YYUTBIBAIOTCSI NIPU BBICTABJICHUM UTOTOBOM OLIEHKM Ha HK3aMeHe. THIoBble BapuaHTHI
KOHTPOJIBHBIX paboT HaxosaTcs B mpuioxennu K PI1 B pazaene «DoHT OLIEHOYHBIX CPENICTBY).

DK3aMeH TpoBOJIUTCSA B GopMme coOeceqoBaHUs MO TEOPETHUYECKUM BOIMPOCaM, a TaKKe
IpeJnoaraeT peleHue 3a1auu.

OreHKa «y00671emeopumenbHo) CTaBUTCS TP YCIOBUH BBIMIOJTHEHUS KOHTPOJIBHBIX paboT
(obmias cymma 6 0ajioB U BBIIIE)) M YACTUYHBIX OTBETOB Ha MPEAI0KEHHBIE BOIIPOCKHI OUeTa U
YaCTHYHOE PEIIeHUE 3a1a9n

OrneHka «xopouwio» CTaBUTCS TPU YCIOBUHM BBIMOJTHEHHUS] KOHTPOJBHBIX paboT (oOmras
cymMmma 8 Oa/sIoB W BHINIE)) W YACTHYHBIX OTBETOB HA MPEJIOKEHHBIE BOIPOCHl Ouiera u
MPaBUIIbLHOE pEIICHUEe 3aJaud, JTUOO0 TOJTHOE PACKPHITHE OJHON M3 TeM OuiieTa W YaCTUYHOE
pelIeHne 3aa4u.

OneHka «omauyHo» CTaBUTCS MPHU YCIOBHH BBIMOJTHEHHUS KOHTPOJBHBIX padoT (oOmias
cymma 10 6ayIoB), MPaBHIILHBIX OTBETOB Ha BOIIPOCKHI OMJIETa U TIPABHIILHOE PEIICHUE 3aa9n

8. YueOHO-MeTOAMUECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITHHBI
OcHnosHas yuebHas 1umepamypa:
1. IO. K. EropoB-Tucmenko. Kpucramiorpadus u kpucTasioXumus : y4eOHUK ISl CTYJI€HTOB
By30B /.— 2-e uzn .— M. : K11V, 2010 .— 587 ¢ .— ISBN 978-5-98227-687-23/
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Hosocenos, K.JI. OcHoBBI reomerpuueckodt kpuctammorpadgum : ydeOHoe mocobue /
K.JI. HoBocenoB ; MwunucrepctBo oOpazoBanusi Poccuiickoii Depepanuu, denepaibHOE
rOCyJapCTBEHHOE aBTOHOMHOE O0pa3oBaTeIbHOE YUYPEKIEHUE BBICHIETO O00pa30BaHUs
«HanuoHanbHbIN UccnenoBaTebcKuii TOMCKUN roCcy1apCTBEHHBIA YHUBEPCUTET». - TOMCK :
N3natenbcTBo TOMCKOTO MOMUTEXHUYECKOTO YHUBEpcutera, 2015. - 73 ¢. : ui., Tabi., cxem.
- bubnuorp. B KH. ; To xKe [DneKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=442772

baraes, M.A. Kpucramiorpadus: o003HaueHHE M BBIBOJ KJIACCOB CUMMETPUHU : YydeOHOE
nocobue / N.A. bataeB, A.A. baraeB ; MunucrepctBo oOpa3oBaHusi u Hayku Poccuiickoit
Oenepannn, HoBocMOUpPCKHMIT  TOCYHapCTBEHHBIM  TEXHWYECKMH  YHUBEPCHUTET. -
Hosocubupck : HI'TY, 2015. - 60 c. : un. - bubnuorp. B ku. - ISBN 978-5-7782-2740-8 ; To
xe [DnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=438293
B.A .MartyxuHn, B.JI.EpmakoB ®@u3uka tBepaoro tena. M. uza-so Jlanp. 2010

I''1.Emudano ®dusuka tBepaoro tena. M. M3a-po Jlans. 2010

lompmane B. A., ®u3nka KOHICHCUPOBAHHOTO COCTOSHUS [DJEKTPOHHBIH pecypc] / B. A.

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

bacamaes, IO.M. Kpucramnodpusuka u Kpucrauioxumus : ydeObHoe mocodue /
FO.M. bacaiiaeB ; MuHnucrepctBo oOpa3zoBaHuss u Hayku Poccuiickoit ®enepauuu,

@denepanbHOE TOCYAapCTBEHHOE OIOJKETHOE 00pa3oBaTeIbHOE YUPEXKJIEHHE BbICIIETO
npodeccuoHanpHOro o00pazoBaHusi «KeMepoBCKUH TOCYJapCTBEHHBIM YHHMBEPCUTET». -
KemepoBo : KemepoBckuii rocynapctBeHHblii yuusepcutet, 2014. - 403 c. : un. - bubnuorp.
B kH. - ISBN 978-5-8353-1712-7 ; To xe [DnekTpoHHbId pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=278304

Hononnumenvhas yueonas aumepamypa:
M.II.Iackonbckas. Kpucraminorpadus : yueOHoe nmocodue it CTyI€HTOB BTy30B / .— 3.
2-e, mepepad. u gon .— M. : Beicias mkona, 1984 .— 375 c.
Cospemennas kpucramiorpadus. T.1-4. I[Tox pea. b.K.Baitnmreitna. M.: Hayka. 1979
M. II. Ilackonbckas Kpucramisl /.— W3n. 2-e, ucnp .— M. : Hayka, ['naBHast penakuus
¢bu3nko-mMaTemMaTuieckoi nureparypsl, 1985 .— 207 c.
DneMeHThl GU3UKUA TBEPAOTO Tena : yueOHoe nmocodue / coct. B.A. Yeuyer, C.B. Bukynos,
N.M. [I310. - HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBINH 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 Teia Juisi MHXKEHEPOB : yueOHoe mocobue / B.A. 'yptos,
P.H. Ocaynenko ; nayu. pen. JLA. Anemmna. - 2-e¢ u3a., ucOp. ¥ Jom. - MockBa :
Texnocdepa, 2012. - 560 c. - (Mup dusuku u Texaukn). - ISBN 978-5-94836-327-1 ; To xe
[Onektponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=233466
I'"A.MuponoBa KoHaeHcupoBaHHOE cocCTOsiHME BemecTBa. OT CTPYKTYPHBIX €IMHUIL 10
*kuBoi marepun. M., U3n-Bo MI'Y. T.1-2 2006
JusnekTpudeckre KpUCTauIbl : cuMMeTpust U (usndeckue cBoiicta / B. A. Cannnep, H. B.
Cunopos, M. H. [Tanarauxos ; Poccuiickas Axagemust Hayk ; Konbckuil HayuHBIM LEHTD ;
nox pen. B. T. KanunaukoBa .— Anartutsl : Kosbckuii Hayunsiid nentp PAH, 2010 4. 1 .—
2010 — 201 ¢ .— ISBN 978-5-91137-118-0.

Pecypcel nH(pOpMaLMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «HTepHeT»:

Cucrema 3JIEKTPOHHONW MOJIEPKKH 0Opa3zoBaTenbHOro mnpouecca «Mol yHHBEPCUTET»

https://uni.ivanovo.ac.ru

HpO(I)eCCI/IOHaJ'ILHBIC 0a3bl JaHHBIX U I/IH(I)OpMaI_II/IOHHO-CHpaBOLIHBIe CHUCTCMBI:


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 «YHuBepcureTckas oudbanoreka oHmaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oudiaunorexa MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsiii karaior Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMuoe oOecrneueHue: omnepanuonHas cuctema Microsoft Windows, maker
oducHbix mporpamm Microsoft Office u(unm) LibreOffice, uatepuer-6payzep Microsoft Edge
u(uaun) Yandex Browser.

9. MaTepuajibHO-TEXHUYECKOE o0eclevyeHne TUCUUIIMHBI (MOIYJIs1)

Bo3moskHOCTh BBIXO/a cTyneHTOB B MHTepHeT, [1K, mpoekTop, KpaH WM MHTEPAKTUBHAS
JIOCKAa. KCEPOKC Ui Pa3MHOXKCHHS pPa3JaTOYHBIX MATepUAIOB, OHWOIMOTEYHBIH (OHI
MBaHOBCKOTO rOCy/1apCTBEHHOTO YHUBEPCUTETA.


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

[IporpamMma paccMOTpeHa U yTBEpKIeHA Ha 3acenanuu Kadenpsl GyHIaMeHTATbHON
¢bu3uku 1 HaHOTexHOJorul « 31 » aBrycra 2023 r., mpotokoa Ne 1

[Tporpamma oGHOBIIEHA

MIPOTOKOJ 3acenanus kadeapol Ne OT « » 20 T
CornacoBaHo:
PykoBoautens OII JI..Muuees

(mozrycs)

[Tporpamma oGHOBIICHA

MIPOTOKOI 3aceanus Kadeapnl Ne OT « » 20 T
CornacoBaHo:
PykoBogurens OI1 JI.L1.MuHeeB

(ozruce)



