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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

3HaHMe 3aKOHOB OPTraHMU3aIlMH MAaTEPHUH HA METa-, MaKpO- U MUKPOYPOBHSX - TUTOC(EPHI, TOPHBIX ITOPOJI, MUHEPAIIOB,
KPUCTAITMYECKUX CTPYKTYP U MX MPOSIBICHUS HA MPUPOJHBIX 00BEKTaX, MO3HAHUE XapaKTePHBIX OCOOCHHOCTEH, CBOMCTB
KPHUCTAJUIMYECKUX BEILECTB, CBA3AHHBIE C UX BHYTPEHHUM CTPOCHUEM U OKPY>Karollel Cpelon.

2. MECTO JUCHUIITMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMABbI

Iuxn (paznen) OIL: |

21

TpeGoBaHus K NpeIBapUTEIbHOIl MOATOTOBKE 00yYaI0OLIErocsi:

2.1.1

Xumus

2.1.2

I/IH)KeHepHO-FCOJ'IOFI/I'-IeCKaH 1 KOMIIBIOTCpHAsA Fpa(i)I/IKa

2.2

JucuuninHepl (MOAYJIH) H NPAKTHKH, /I KOTOPBIX OCBOCHHE JAHHOI JUCHUIUITMHBI (MOLYJIs1) HEOGXOIHMO KAK
npealecTByomiee:
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Mumnepanorus

222

[etporpadust

223

OCHOBEI YYCHUA O IMOJIE3HBIX NCKOMMAE€MbIX

224

I'ocynmapcTBeHHast HTOrOBast aTTECTAIH (BBIIIOIHEHNE, TOATOTOBKA K IPOIEAYPE 3aIIUTHI U 3aIIATa BBITYCKHOMH
KBTM(UKALMOHHOH paboThI)

3. KOMIIETEHIINH OBYYAIOILIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JUCHUTIINHBI

MOAYJist)
B pe3ysbTare ocBO€HHS TUCHUILINHBI (MOAYJIS) 00y4AOUIHIICH TOJKEH
3.1|3uars:
3.1.1| - IpUHUHMITBI COBPEMEHHOM KIacCU(PUKAIIIN MUHEPAJIOB;
3.1.2| - 3aBUCHMOCTH BHEUTHEH (DOPMBI 1 CBOHCTB KPUCTAUIMYECKOTO BEIECTBA OT €r0 BHYTPEHHETO CTPOCHUS U IIPOLIECCOB
MHHEPanooOpa3oBaHus;
3.1.3| - ocHOBHBIE JUArHOCTHYECKUE MPHU3HAKH ((PU3HMUECKUE CBOMCTBA) MUHEPAIOB, XUMHUYECKUH COCTaB, MOJIEBBIE U
71a00paTOPHBIE METOIBI UX OIPE/ICIICHYS;
3.1.4| - ocHOBHBIE NpoLIECCH MUHEPAN000pa30BaHKs U BaXKHEHIIINE MapareHeTHUECKIE aCCOLUAIIH;
3.1.5| - nonckoBoe U MPOMBIIIJIEHHOE 3HAUCHUE MUHEPANIOB, TOPHBIX IOPOI U PY;
3.1.6| - ocHOBHBIC HayYHBIE JOCTHKEHHS B 00JIACTH COBPEMEHHOH MHHEPAJIOTHH, POJIb OTCUECTBCHHBIX U 3apyOeKHBIX yUEHBIX
B MPOIIECCE CTAHOBICHUS U PAa3BUTUSI MUHEPAIOTHH.
3.2 | Ymertb:
3.2.1| - npoBOANTH aHATHU3 AUATHOCTUUECKUX NIPU3HAKOB MUHEPAJIOB, TOPHBIX IMIOPOX U Py H METOIHKE;
3.2.2| - BBIOMpATh ONTUMAIBHBIC METOMBI PEIICHUS 3aJa4H AUATHOCTHUKH, HCTIOIB30BATH CPABHUTEIILHBIC METOBI ONIPEACICHNS;
3.2.3| - onpenenaTs THIIOMOP(HBIC MUHEPATBI M TCHETHIECKHE IPU3HAKH [UI YTOUHECHHUS TeHe3rca MHHEPAIOB, TOPHBIX IOPOJ]
U pya.
3.3 | Baagern:
3.3.1| - AnarHOCTHKM MPUPOAHBIX 00BEKTOB (MUHEPAJIOB, TOPHEIX MTOPOI U PYy.);
3.3.2| - onpeneneHns TeHETHYECKIX ITPU3HAKOB M YCIOBHI MIHEPAIO00Pa30BaHHUS;
3.3.3| - obnazaTh HaBBIKOM HCIOJIB30BAHMS HH(OPMALUK O IPOMBIIUICHHO 3HAYNMbIX MHUHEPAIaX ¥ TOPHBIX IIOPOJAX.
4. CTPYKTYPA U COAJEPXKAHUE JUCIIUITIJINHBI (MO YJISA)
Kon HanmeHoBaHue pa3eoB U TeM /BHJ Cemectp | YacoB | Komneren- | Jluteparypa | Hure | IIpumeuanue
3aHATHSA 3aHsaTus/ / Kype M PaKT.
Paszpen 1. Pazpea 1.
1.1 Kpucramnn, kpuctaminueckoe BEIecTBo. 2 2 JI1.4J11.3 0
VYcnoBust 00pa3oBaHUs KPUCTAIIIOB. JI1.2
Baxueiimme 0coOeHHOCTH CBOICTB J1.1J12.1
kpuctaioB. Kpucramwt u crexio. /Jlex/
1.2 Kpucramnn, kpuctaminyeckoe BeIecTBo. 2 10 JI1.4J11.3 0
VYcnoBust 00pa3oBaHUs KPUCTAIIOB. JI1.2
Baxueiinme ocoOeHHOCTH CBOICTB J1.1J12.1
kpuctamioB. Kpucramn u crexno. /Cp/
Pazpgen 2. Paznen 2.
2.1 Poct kpucTanioB miIOCKUMHU TPaHIMHU. 2 10 JI1.4J11.3 0
PeanbHble 1 naeanbHble KPHCTAILIBL J1.2
T'ornomerpsr. 3akon Cteno. /Cp/ J1.1J12.1




Paznen 3. Pa3nen 3.

3.1 CumMeTtpus kpucrauios. [IpuHnun 2 2 J1.4J11.3
BBIBOJIa BUJIOB CHMMETPHH JI1.2
KpuCTaIIoB. /JIeK/ JI1.1J12.1

3.2 Cummetpust KpucTtayuioB. [IpuHimn 2 2 JI1.4J11.3
BBIBOZIA BUJIOB CHUMMETPUU JI1.2
Kkpuctaiios. /J1a6/ J1.1J12.1

33 Cummetpust KpucTtayuioB. [IpuHiun 2 10 JI1.4J11.3
BBIBOJIa BUJI0B CHMMETPUH J1.2
kpuctawios. /Cp/ JI1.1J12.1
Pa3nen 4. Pa3nen 4.

4.1 IIpocTsie hOpMBI KPHCTAIUIOB, IPUHIIAI 2 2 J1.4J11.3
BbIBOJA. /J1a0/ JI1.2

J1.1J12.1

4.2 IIpocTthie HopMBI KPHCTAIIIOB, TPHHITUIT 2 10 JI1.4J11.3

BeIBOfA. /Cp/ J1.2
J1.1J12.1
Paznea 5. Pa3nea 5.

5.1 3akoH ["aton. CuMBOIIBI rpaHeit 2 2 JI1.4J11.3
KpucTaiuioB. /JIex/ JI1.2 J11.1

5.2 3akon ["aton. CUMBOITBI TpaHeit 2 4 JI1.4J11.3
kpuctamuioB. KontponsHas padora. /J1a6/ JI1.2 JI1.1

53 3axoH ["aton. CumBOIIBI TpaHeit 2 10
kpucrtamios. /Cp/

Pazpnean 6. Pazgen 6.

6.1 Wzomophusm, n3oMopdHEIE 3aMeTICHNS. 2 2 JI1.4 J11.3
ATOMHBIC M HOHHBIC 3((EKTHBHBIC J1.2J11.1
panuycel. /Jlex/

6.2 H3omopdusm, nzoMopdHbIe 3aMeIeHHS. 2 10 JI1.4J11.3
ATOMHBIE M HOHHBIE 3((EKTHBHBIE JI1.2 JI1.1
pamuycel. /Cp/

Pazgen 7. Pasnea 7.

7.1 IIpuHIUI PEHTIeHOCTPYKTYPHOIO 2 10 J1.4J11.3
ananuza. /Cp/ JI1.2 JI1.1
Pazpgen 8. Paznea 8.

8.1 Pacnpoctpanenue cBera B 2 10 JI1.4J11.3
kpuctamiax. /Cp/ JI1.2 JI1.1
Paznen 9. UBKP

9.1 IIpoBeneHe KOHCYIBTALUN U IPHEM 2 2,85 JI1.4J11.3
sx3amena /MIBKP/ J1.2 J11.1

9.2 /Cp/ 2 0,15

5. OHEHOYHBIE CPEJICTBA

5.1. KonTposibHBbIe BONPOCHI M 3a1aHUs
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. Kpucrannmueckue u amopHbie BeIeCTBa, KPHUCTAIIIBI

. 3akoH CTeHO (TepBbIi 3aKOH KPUCTAITIOrpaduH)

. [IpuHIIAIT PabOTHI TOHKOMETPOB

. Baxneiimme 0cOOEHHOCTH CBOMCTB KPHCTAILIIOB

. YcnoBust 06pa3oBaHusl MHOTOTPAaHHHUKOB B IIPUPOJIE

. I'pacduxn HarpeBaHMs (OXJTXK/ICHHST) KPUCTALTHICCKAX M aMOP(HBIX BEIIECTB
. IInockorpaHHbIi pOCT KPUCTAILIOB

. CUMMeTpHsI KPUCTAIUIOB, BUABI CHMMETPHH, CHHTOHUU

. CnoxeHue 31eMEHTOB CUMMETPUU

. [IpuHIUT BEIBOAA BUJOB CHMMETPHH

. [Ipuanun crepeorpaduueckoro npoekruposanus. Cetka Bynsda
. IIpocTble OpMBI, MPUHIIKIT BEIBOAA

. 3akoH Beiica (BTOpoii 3aK0H KpHcTaIUIOrpadun)

. 3axoH ["aton (TpeTHii 3aKOH KPUCTAILIOTpah i)

. CuMBoOIIBI rpaHell KPUCTAIIIOB

. IHTepHanmonanbuoe 0003Ha4eHHE BUIOB CHMMETPHH

. CKopocTb pocTa M peTHKYIApHAas INIOTHOCTh TPaHel KPUCTAIIOB




18. CumBomsI pedep, COOTHOIIEHHE MEXIy CUMBOJIAMU I'paHell u pedep
19. TouHoe ornpezelieHUE CUMBOJIOB TpaHEi KPHCTAIIIOB

20. KoHIeHTpannoHHbIE TIOTOKH, ()OPMBI peabHBIX KPUCTAIUIOB. Y HUBepcalbHbIH npuHIm 1. Kiopn

21. PeanbHBIE KPHCTAIUIBL, CIIOCOOBI ONPEIENICHUS UX CHMMETPHU

22. Munepanoruyeckue pa3HOBHIHOCTH MPOCTHIX GopM

23. ArperaTsl KpUCTAIIMYECKUX UHAUBHIOB, ABOMHHUKH, STUTAKCHS

24. PacipocTpaHeHHE CBETa B KPUCTAILIAX BBICUINX, CPEIHUX U HU3IINH CHHTOHUN

25. IIpuHIUI PEHTTeHOCTPYKTYPHOTO aHAIIN3a

26. Kpucranauyeckie CTpyKTypbl, KpHCTAJUIMUECKUE PELIETKU, IIEMEHTAPHbIE sSTUSHKI
27. Pemietku u sueiiku bpase
28. Uzomopdusm

29. N3omopdHbIe 3aMelIeHus, YCIOBUSI H30MOP(HBIX 3aMeIIeHHUH
30. AToMHBIC ¥ HOHHBIE () (HEKTHBHBIC PATHYCHI

31. IInoTHelINE YIAKOBKYU, IyCTOTHI B INIOTHEUIINX YIIAKOBKaX
32. INonmumophu3M, IPUIUHBI TOTUMOP(U3MA, TOTUTUIINSL

5.2. Tembl NHCbMEHHBIX PadoT

He npenycmorpeno.

5.3. OneHouHbIe cpeAcTBa

Bcee OLEHOYHBIC CPEACTBA MTPEACTABIICHBI B IPUJIOKCHUHN.

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPE/ICTB

OrneHOUHBIE CpPEICTBA Pa3pabOTaHbl I BCEX BHIOB YUEOHOU JeSITETPHOCTH CTYIEHTa — JICKIHA, TIPAKTUIECKIX 3aHATHH,

CaMOCTOSITEIBHOM PadOThI U MPOMEXKYTOUHOH arTectany. OLeHOYHbIE CPECTBA MPEACTABICHEI B BUAE:

- CPEACTB TEKYILIETO KOHTPOJIS: KOHTPOJIbHAsE paboTa;
- CpeZICTB UTOTOBOT'O KOHTPOJISI — MPOMEKYTOUHOM aTTECTALNU: HK3aMEHa B 2 CEMECTpe

6. YAEBHO-METOANYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

6.1. Pexomenayemasi inreparypa

6.1.1. OcHoBHas IUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnasue WsnarenscTBO, rox
JI1.1 |3aBbsmos E.H., [TapareneTnueckue acconranuy MUHEPAJIOB B TIerMaTUTaX .. MI'PH, 2020
VYT1enkos B.A. (ommcaHne MUHEPANBHBIX TEN C YKa3aHWEM X TeHETHYECKIX
MPU3HAKOB U aHAIU3 YCIOBUN UX 00pa30BaHMs) [ DIEKTPOHHBII
pecypc MI'PU]: yueGHOe nocobue
JI1.2 |3aBbsnos E. H. OrnpenenuTens MUHEPAIOB M0 MAKPOCKOMUYECKUM (BHEIITHUM ) .. MI'PH, 2019
npu3HaKaM [ DnekTpoHHbIi pecypc MI'PI]: yue6HOE TIOCOOME
JI1.3 | 3aBbanos E. H. Ouepku 0 COCTaBe 36MHON KOPBI [ DNEKTPOHHBIN pecype . MI'PU-PITPYV, 2018
MI'PU] : yuebHOE mocobue
JI1.4 | 3aBesinos E. H. Kpucrannonorus. OCHOBHBIE IPECTABICHUS O KpUCTAIIaX, LKAV, 2016
KPHCTAIIMYECKUX BEIIECTBAX M METOJAX UX N3YUeHHUs. 3aaunt
10 TEOMETPHYECKON KpHUCTAIIOrpadiy M aHAHM3 UX PEIICHUH
[Onexrponnsrit pecypc/Tekct] : yaebHOE mocobue
6.1.2. lonoJHUTeJbHAS IUTepaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, rog
JI2.1 |Makcumosa U.B. XUMUUYECKHI COCTaB, CTPYKTypa U CBOMCTBA MUHEPAIIOB . MI'PH, 2020
[Dnexrponnslii pecypc MI'PU]: yuebHo-MeTonuueckoe nmocodue
6.3.1 IlepevyeHnb MporpaMMHOro odecrevdeHust
6.3.1.1 | Office Professional
Plus 2016
6.3.1.2 | Windows 8
6.3.1.3 | Webinar. Bepcust 3.0 | OxocucTemMa CepBHCOB JUIS OHIAHH-00ydCHUS 1 KOMMYHHKAIIHH.
6.3.1.4 | Windows 10
6.3.2 Ilepevyenb HHGOPMALTMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | DnexrpoHHO-OHOMHOTeUHAas cucteMa « KukHbIN JJoM YHuBepcuteray ("budmnoTex")
6.3.2.2 | DnexrpoHHO-OHOMHOTEYHast cucteMa "JlaHb"
JocTym K KoJuleKuusM 3JeKTpoHHbIX n3aanuit ObC "N3natensctso "Jlans"
6.3.2.3 | ba3a gaHHBIX Hay4YHBIX AJIEKTPOHHBIX KypHasoB "eLibrary"
6.3.2.4 | Mexxnynapoanas pedeparuBHast 6a3a qanabsix ""Web of Science Core Collection”
8. METOJAUYECKHE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCS ITO OCBOEHUIO JUCHUTIITUHBI (MO YJIS)




Meroaudeckue yka3aHHs 110 U3Y9EHHIO UCIUILUTUHBI IpeACTaBiIeHs! B [IpuioxkeHnn 2 1 BKIIOYAIOT B ceOs:

1. Meronuueckue yka3aHus JUIsl 00y4aroIXcsl 10 OpraHnu3aliy yueOHO AesSTeIbHOCTH.

2. Meronuueckne yka3aHHs 110 OPTaHU3AMN CaMOCTOSATEIBEHOH paboThl 00yJatOUXCS.

3. Metoauueckie yka3aHUs IO OpTaHU3AIUU IPOLEAYPHI OLICHUBAHNS 3HAHUH, YMEHUH, HABBIKOB U (MJIM) OMBITA ACSTEIBHOCTH,
XapaKTepHU3yIOLIUX ITanbl (OPMUPOBAHHS KOMIIETEHIINI.




