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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: |

2.1 | TpeGoBanus K npeJBapuTeIbHOI NOATOTOBKE 00y4YaloLIerocs:

2.1.1| HaueprarenpHas TeOMETpHUs U KOMIIBIOTEPHAsI HHXKCHEPHO-TeoIorniecKas rpaduxa

2.1.2| Xumus

2.2 | fucuumiinHbl (MOAYJIM) M MPAKTHKH, VIS KOTOPBIX 0CBOECHHE JAHHOI TUCHUNIUHBI (MO1YJIs]) HEO0X0AUMO KaK

npeanecTBywniee:

2.2.1 | Munepanorus

2.2.2 | [Terporpadust

2.2.3 | OCHOBBI Y4€HUS O MOJIE3HBIX UCKOMAEMBIX

2.2.4|T'ocymapcTBeHHAs! HTOrOBasl aTTecTalys (BHIIIOTHEHHE, TOATOTOBKA K MPOLEAype 3aLIUThI U 3aIUTa BBITYCKHOM

KBATA(UKAIMOHHON padOThI)

3. KOMIIETEHIIMH OBYYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3YJIbBTATE OCBOEHHUSA JUCHUIIINHBI

(MOJYJIST)

OIIK-3: Cnioco0eH NpUMEHSITh OCHOBHBIE MOJI0KeHHA (PYHAAMEHTAJbHBIX €CTECTBEHHBIX HAYK U HAYYHBIX TE€OPHiil MpH
MPOBEICHUM HAYYHO-UCCJIEA0BATECIbCKUX paﬁOT Mo U3y4YCeHUI0 U BOCIIPOU3BOJICTBY MHHepaJIbHO-CblpbeBOﬁ 0a3bl

3HaTh:

VYpoBenb | | B OCHOBHOM (pyHIaMEHTAIIBHBIC U CTHIKOBBIC Pa3/IeIIbl CIICIIHATEHBIX AUCIUIUINH HPOrPaMMBI JUTS IIPOBEICHUS
MPUKIATHBIX UCCIICIOBAHUI 110 M3YUCHHIO M BOCIIPOM3BOICTBY MHUHEPAIHLHO-CHIPHEBOM 0a3bl

VYpoBeHb 2 | B OCHOBHOM (DyHJaMEHTAIILHBIC U CTHIKOBBIC PA3/ICIIbl CIICIHATBHBIX AUCIUILUIAH MPOrPAMMBI IS IIPOBEICHHUS
MIPUKIAHBIX UCCIICIOBAHUHN 110 U3YYCHHIO M BOCIIPOM3BOCTBY MHUHEPAILHO-CHIPBEBOM 0a3bl

Ypoeenb 3 | *

Ymern:

VYpoBeHb | | IPUMEHATH HA PAKTUKE 3HAHUS (DYHIAMEHTAJIBHBIX U MPUKIATHBIX PA3/ICIIOB CIICIMAIBHBIX UCIUILTHH
MarucTepCcKOn MPOrpaMMBbI ISl TPOBEACHUS MPUKIAJHBIX HCCICIOBAHUI M0 H3yYCHUIO H BOCIIPOH3BOJICTBY
MHHEPaITbHO-CHIPhEBOI 0a3bI

VYpoBeHb 2 | COBEPIIICHCTBOBATE M IIPHMEHSIThH Ha MPAKTHKE 3HAHUS (DyHIAMCHTAIBHBIX U MPHUKIAIHBIX PA3IEI0B CICIUATbHBIX
JUCUUIUIAH TPOTPAMMBI AJISI IPOBEICHHS TIPHKITAIHBIX UCCIICIOBAHUI O U3YyUYCHUIO U BOCIIPOU3BOACTBY
MHHEPAIEHO-CBIPbEBOI 0a3bI

VYpoBenb 3 | *

Baapgers:

VYpoBenb | | MeTOmamMu MpUMEHEHHS Ha PAKTUKE 3HAHUN (pyHIAMEHTANBHBIX M MPUKIAIHBIX Pa3IeiOB IS IIPOBEICHUS
MIPUKIAIHBIX UCCIICI0BAHHI 110 H3YUEHHIO M BOCIIPOM3BOCTBY MHHEPAILHO-CHIPHEBOM Oa3bl

VYpoBeHb 2 | HAYYHBIMH METOJAMHU PUMCHEHHS Ha TIPAKTHKE 3HAHUH (DyHIaMEHTAIBHBIX M IPUKIAIHBIX Pa3aeiioB
CIEIHATIBHBIX AUCIMIUTNH MAaruCTEPCKON MPOrPaMMBbI TS TPOBEIACHUSI IPUKIATHBIX HCCIICIOBAHUH 10 H3YYCHHUIO
BOCIIPOHM3BOJICTBY MHHEPAILHO-CBIPbEBOI 0a3bl

VYpoBenb 3 | *

OIIK-13: CnocoGen u3y4aTh ¥ aHAJIM3UPOBATH BelIECTBEHHBIH COCTAB FOPHBIX MOPO/ U PY/A M re0JIOro-NpOMbIIIJIEHHbIE H
TFeHEeTHYCCKUE TUIIbI MeCTOPO)K}IeHPIﬁ MOJE3HBIX HCKOMACMBIX MPHU PEIICHUHU 3a1aY 10 PAIIHOHAJTBHOMY U KOMILVIEKCHOMY

OCBOCHHIO Mnﬂepam,ﬂo-cmpl,enoﬁ 0a3bl

3HaTh:
YpoBenb | | cOBpeMeHHBIE CTIOCOOBI aHATN3a XUMUYECKOTO H MUHEPAILHOTO COCTaBa TOPHBIX ITOPOA U Py TSl pEIICHHS
pELICHUH 32124 110 PAHOHAIFHOMY M KOMIUIEKCHOMY OCBOCHHIO MHHEPAIIbHO-CHIPBEBOiT 0a3bl
VYpoBeHb 2 | COBpEMEHHBIE METO/IbI AHATU30B XUMHUECKOT0 ¥ MUHEPAIBHOI'O COCTAaBa TOPHBIX MOPO M PY IJIS PEIICHUS
PEIICHUH 33134 10 PAlMOHATEHOMY U KOMITJICKCHOMY OCBOSHHIO MUHEPAIbHO-CHIPhEBON 0a3bl
Yposens 3 *
YmeTn:
VYpoBeHb | | HA OCHOBaHHMH T€OJIOTHYSCKAX MATEPHATIOB M KapTOrpapueCKOi OCHOBBI CHCTEMATH3UPOBATH T€0JI0T0-
TIPOMBITIIJICHHBIC M TCHETUIECKHIE THITHI MECTOPOKICHIA MOIE3HBIX HCKOMTAeMbIX
YpoBeHb 2 | ONTHYECKUMH METOIaMU M3y4aTh U aHATM3UPOBATh BEIIECTBEHHBIN COCTAaB TOPHBIX MOPOJ U Py, HA OCHOBAHUHU

Te0JIOTHYECKUX MAaTepHaIoB U KapTorpahuueckoif OCHOBBI CUCTEMATU3HPOBATh T€0JIOrO-POMBIIIIIEHHbBIE U
TCHETUYECKUE TUIIBI MECTOPOXKIECHUM IIOJIE3HBIX HCKOIIAEMbIX




Yposens 3

Baapers:
YpoBenb | | cmocobaMu AMATHOCTUKH BEIIECTBEHHOTO COCTaBa FOPHBIX TMTOPOJ U Py AJIS
PeLIeHNH 3a/1a4 [0 PalMOHAILHOMY M KOMIUIEKCHOMY OCBOEHHIO MHHEPaIbHO-ChIPhEBOil 6a3bl
YpoBeHb 2 | criocobamMH TMarHOCTHKU BEIIECTBEHHOT'O COCTABA TOPHBIX TIOPOA U PY IS
PEIICHUH 33/1a4 110 PAlMOHATEHOMY U KOMITJICKCHOMY OCBOSHHIO MUHEPAIbHO-CHIPhEBO 0a3bl
VYpoBenp 3 | *

B pe3yiabTaTte 0ocBOeHUS JMCUMIIMHBI (MOY.151) 00yUaloUIuiics 10/KeH

3.1(3u

aTh:

3.1.1

- IPUHIUIIEI COBPEMEHHOH KIacCH(HUKAIINN MIHEPAJIOB;

3.1.2| - 3aBHCUMOCTbH BHENIHEH (POPMBI M CBOWCTB KPUCTAIUTMIECKOTO BENIECTBA OT €r0 BHYTPSHHETO CTPOCHUS | MIPOIIECCOB
MHHEPanoo0pa30BaHUs;
3.1.3| - OCHOBHBIE TUATHOCTHYECKUE NMPU3HAKH ((DU3HMUECKHE CBOMCTBA) MUHEPAIOB, XUMHUECKUH COCTaB, MOJIEBBIE U

1abopaToOpHbIE METOABI UX ONPEIeNCHNUS;

3.1.4| - ocHOBHBIE IPOLIECCH MUHEPAIO00Pa30BaHIS U BAXKHEHIIINE TapareHeTHYECKIE aCCOIHAIIHH;
3.1.5| - mouckoBOE U MPOMBIIIIEHHOE 3HaU€HNE MUHEPAJIOB, TOPHBIX TIOPOI U PY;
3.1.6| - ocHOBHBIC Hay9YHBIE TOCTHKEHHS B 00JIaCTH COBPEMEHHOH MHHEPAJIOTHH, POJIb OTCUSCTBCHHBIX U 3apyOeKHBIX YUEHBIX
B IIPOIIECCE CTAHOBIICHUS U PA3BUTHS MHHEPAIOTHH.
3.2 | ¥mersn:
3.2.1| - mpoBOANTH aHAIM3 AMATHOCTHYESCKUX IIPH3HAKOB MHHEPAJIOB, TOPHBIX ITOPOJ M Py K METOIHKE;
3.2.2| - BEIOMpATh ONTUMAJBHBIC METOMBI PEIICHNS 3aJa4l AUATHOCTHKH, HCTIONB30BATh CPABHUTEIIEHBIC METOIBI ONTPECICHHS;
3.2.3| - onpenenaTh THIOMOP(HBIC MUHEPAIBI U TCHETHYECKHE IPU3HAKH [T YTOUHCHUS TeHEe3KCca MUHEPAJIOB, TOPHBIX OPO
U pyq.
3.3 | Baagers:
3.3.1| - AMarHOCTUKH MPUPOIHBIX 00BEKTOB (MHHEPAJIOB, TOPHBIX TIOPOJ K PYA);
3.3.2| - onpezaeneHus TEHETUYECKUX PU3HAKOB U YCIOBUI MUHEPAI000pa30BaHus;
3.3.3| - obnagaTb HABBIKOM HCIONB30BaHUS HH)OPMALIMU O IPOMBIIIIEHHO 3HAYUMBIX MUHEpalaxX U TOPHBIX OPOAaX.
4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MO YJISA)
Kon HaumeHoBaHue pa3je/ioB U TeM /BUJ Cemectp | Yacos | Komneren- | Jlureparypa | Uure | Ilpumeuanue
3aHATUSA 3aHATHS/ / Kype MU PAKT.
Pazgen 1. Paznea 1.
1.1 Kamnu B nctopuu IMBUIN3AUH - OT 2 2 OIIK-3 J1.1 1
KaMEHHOI'0 BeKa JI0 COBPEMEHHOCTH. OIIK-13
Bakneiinie 0COOSHHOCTH CBOCTB
KPUCTAJUI0B. AHU30TPOIHBIE U
H30TPOINHBIE BEIIECTBA, TO €CTh
KpUCTaIITHYecKue 1 amopdHbie. Mecto
KPUCTAIJIOB (MHOTOTPaHHHKOB) B
npupozae. CBOOOTHBIN POCT - YCIOBHS
00pa30BaHMsl MHOTOTPAaHHHUKOB.
T'onnometpusi. /Jlex/
1.2 CumMeTpHst HIeaIbHBIX MOJIENIEeH 2 2 OIIK-3 JI1.1 0
KPHUCTAJUIOB. OIIPEIEIHUTD JJIEMEHTBI OIIK-13
CUMMETPHUH, BUJ] CHMMETPHU U
cunronwuto. /TIp/
1.3 B Teuennn Henmenu mpopaboTka 2 5 OIIK-3 J1.1 0
TIOATOTOBJICHHOT'O KOMIUIEKTa Mozeei OIIK-13
xpuctaiuioB (3 mogenu). /CP/
Pazpgen 2. Paznea 2.
2.1 YHopsi104eHHOCTh aTOMOB (MOHOB) U 2 2 OIIK-3 JI1.1 1
OrpaHKa KpUCTAJJIOB. DHEPreTHYeCKas OIIK-13
MOJIeTh 00pPa30BaHUs IEPUOIUIHOCTH
aTOMOB B KPUCTAJUIMYECKUX CTPYKTYpax.
Jlucnokanuu B cTpykrypax. /Jlex/




2.2

I'nomocrepeorpagduueckoe
MIPOCKTUPOBAaHUE KPUCTAIIIOB (TIPU
CTaH/IapTHOH yCTaHOBKE M300pakeHne Ha
MIPOEKUUSX Chephl (KPyTe) B YCIOBHBIX
3HAaKaX: BCEX DJICMEHTOB CHMMETPHH;
MIPOCKINH MEePICHANKYIIIPOB K BEPXHUM
TpaHsAM; IPOEKIHI IEPIEHIUKYIIPOB K
HIDKHUM rpaHsaMm) /I1p/

OIIK-3
OIIK-13

23

B Teuenun Hepenu nmpopaboTka
MTOATOTOBJICHHOTO KOMIUIEKTa MOJICIICH
KPUCTAIUTOB (3 MOJIENH) - TIpH
CTAQHJApPTHOW yCTaHOBKE M300pasuTh Ha
MpoeKuusX cepsl (Kpyre) B yCIOBHBIX
3Hakax: l. Bce AIEMEHTBI CHMMETPHH; 2.
MPOEKIHH MEPIIEHUKYISPOB K BEPXHUM
rpaHsM; 3. IPOSKUUH MEPICHAUKYIISIPOB K
HWKHUM rpansM /CP/

OIIK-3
OIIK-13

Paznen 3. Pa3nen 3.

3.1

3aKOH IIOCTOSHCTBA YIJIOB.
[MeprieHAMKYISPBI K TPAHsIM, IOCTPOCHHE
UJIeaIM3UPOBAHHBIX KPUCTAILIOB, UX
CHMMETPHS, DJIEMEHTHI CHMMETPHH.
OrpaHuueHus B CHMMETPHU

Kkpuctamios. /JIex/

OIIK-3
OIIK-13

J1.1

32

IpocTsie hOpPMBI KPHCTAILIOB!
OIpe/ieNICHHE MPOCTHIX (HOpM
KPUCTAIJIOB, KOJIMYECTBO MPOCTHIX (hOpM
Y Ha3BaHUS MPOCTHIX (HOPM.

Mp/

OIIK-3
OIIK-13

33

B teuenun Hepenu npopaboTka
MOATOTOBJIEHHOI'0 KOMITJIEKTA MOJEIEN
KpUCTAIIIOB (3 MOZeH).

IToaroroBka K KOHTPOJBHOM paboOTe MO
pasnenam 1,2 u 3. /CP/

OIIK-3
OIIK-13

J1.1

3.4

KonTponbnas pabora Ne 1 o pazgenam
1,2 u 3 /Tlp/

OIIK-3
OIIK-13

J1.1

Pa3nen 4. Paznen 4.

4.1

BzaumogeiicTBue 31eMEHTOB CUMMETPUH.
Teopema cli0)keHUs JIEMEHTOB
CUMMeTpUH. BBIBOJ BUIOB CHMMETPHIA,
paszericHue UX Ha CHHTOHHY.
Tomomnorust. /Jlex/

OIIK-3
OIIK-13

J1.1

4.2

CumBons! rpaHeit kpuctamioB. /IIp/

OIIK-3
OIIK-13

43

B Teuenun Henenu npopaboTka
MTOATOTOBIICHHOTO KOMIUIEKTa MOJIeNIeH
KPHUCTAIUIOB (3 MOJIENN) - B COOTBETCTBUH
C CUHT'OHHEHN U YCTaHOBKOW KpHCTaJJa,
BBIOPATh STAJIOHHYIO I'PaHb C KOTOPOI
COTIOCTaBHTh BCE OCTabHBIE TpaHu. /CP/

OIIK-3
OIIK-13

J1.1

44

KonTponphas padora Ne 2 o Mmogesim
KpUCTAJUIOB, BKIItOYaromas B ceds Bee 4
pasnena /TIp/

OIIK-3
OIIK-13

Pa3nen 5. Paznea 5.

5.1

IIpocTsie hOpPMBI KPHCTAIUIOB, TPUHITAI
BbIBOZIa. KoMOMHAIHS POCTHIX
¢dopm. /Jlex/

OIIK-3
OIIK-13

52

OrnpeneneHue CAMMETPUH U IIPOCTHIX
(hopM peanbHBIX (TIPHPOAHBIX)
xpuctamnios /I1p/

OIIK-3
OIIK-13

Paspgen 6. Paznea 6.




6.1

3akoH nensix yncen. KoopauHats
rpaneii. CumBonel Y.Muiuiepa no cemu
cUHTOHMSIM. /JTex/

OIIK-3
OIIK-13

6.2

AHanu3 Mozeneil KpuCTaJTHYecKon
CTPYKTYPBI: BBIICICHUE IO TPAHCIISAIUAM
Ha KOOPJMHATHBIX OCSAX JIEMEHTApPHOM
SYEHKH; OIpeieNICHHe CHHTOHUN U THITa
A4YEHKU; ONpEICICHUE YucIa
(hOpMYIBbHBIX €IUHHMLL; ONpeeTIeHIe
KOOPIMHAIIMOHHBIX YUCET;, U300pakeHNne
OPTOTOHAIBHOH MTPOEKIINH IEMEHTAPHON
staeitxu /Tlp/

OIIK-3
OIIK-13

6.3

KonTpomnbnas pabora Ne 3 /TIp/

OIIK-3
OIIK-13

Pa3nen 7. Paznen 7.

7.1

CuMBOIIBI pedep KpUCTAILIOB,
COOTHOIIICHUE CHMBOJIOB IpaHei u pedep.
3aKoH MOSICOB, Pa3BUTHE KOMILIEKCA
mosicoB. /JIex/

OIIK-3
OIIK-13

J1.1

Paznen 8. Pa3nen 8.

8.1

I'Homoctepeorpaduueckoe
MIPOEKTHPOBAaHHUE KPUCTAIIOB U CETKA
I'B. Bynsda. TouHoe omnpexneneHue
CHUMBOJIOB TpaHeil KpucTamios. /JIex/

OIIK-3
OIIK-13

J1.1

Paszgen 9. Paznen 9.

9.1

Peanbuble kpucTansl. PeTukymnsapras
IJIOTHOCTB IPaHel U CKOPOCTh POCTa
KpHUCTaJu1a. YHUBEpCcalIbHbIN npuHiun 1.
Kropu. Pa3HOBUAHOCTB IPOCTBIX

¢dopm. /JTex/

OIIK-3
OIIK-13

9.2

Makpockonuyueckast THarHOCTHKA
KpucTaIuToB MuHepaos /IIp/

OIIK-3
OIIK-13

J1.1

9.3

CaMocCTOATENPHOE NIPOBEIEHHUE
MaKpOCKOITMYECKON THarHOCTHKH
KpucTaJioB MuHepanos /CP/

3,65

OIIK-3
OIIK-13

J1.1

Paznen 10. Pazgen 10.

10.1

ArperaTbl KpUCTATIINYECKAX HHINBHIOB.
I'eomerpraeckwnii oTOOP.
HesakoHomepHble ¥ NPHOIEIKEHHO-
3aKOHOMEPHbIE CPACTaHMs, MTapasIeIbHbIC
CPOCTKH, JBOMHYKH, SITUTaKCHSL.

/JTex/

OIIK-3
OIIK-13

J1.1

Paznen 11. Paznen 11.

IpuHIUI PEHTTEHOCTPYKTYPHOTO
ananu3a. J{uppakuns peHTTeHOBCKIX
Jydeil Ha KPUCTAJUTMIECKON CTPYKTYpE,
ycnoBus nudpakiu M. Jlaya. /Jlex/

OIIK-3
OIIK-13

J1.1

Pa3pnen 12. Pa3zgea 12.

12.1

T'eoMeTpust KPUCTAIITHYECKHUX CTPYKTYP.
CummeTpust aTOMOB, IPOCTPAHCTBEHHEIE
rpynnsl. Pemetku u siueiiku.
Koopaunanuonnslie uncna. Yucno
(dhopmynbHBIX enuHAI. OpTOrOHATBHAS
npoexuus stueiiku. /Jlex/

OIIK-3
OIIK-13

Paszpgen 13. Paznea 13.

13.1

H3omopdusm, uzoMopQHbIe 3aMEIICHHS.
VYenoBus 3amenieHuid. DPPeKTUBHBIC
ATOMHBIC U HOHHBIE PATNYCHI.
IInoTHelINE yIaKOBKYU, TUIIBI YIAKOBOK,
THIbl ycToT. [Tomumopdusznum u
monutumys. /JIex/

OIIK-3
OIIK-13

Pa3nen 14. Pasznea 14.




14.1 IIpoxoskaeHue ONTUYECKUX JIydel uepes 2 2 OIIK-3 J1.1 0
KpUCTAJUIBI HU3IIEH, CPEHEH, BBICIICH OIIK-13
CUHTOHM. JIByTIpenioMiieHue.
VYka3arenbHble IOBEPXHOCTU
pacrpocTpaHeHus CBETa B KpUCTAJUIAX.
Wuaukatpuce!. /JIex/

Pa3nen 15. UBKP

15.1 IIpoBeneHe KOHCYIBTALUN U IPHEM 2 2,35 OIIK-3 JI.1 0
sx3amena /MIBKP/ OIIK-13

5. OHEHOYHBIE CPEJICTBA

5.1. KonTposbHBbIe BONPOCHI H 3a1aHUs

. Kpucrannuueckue 1 amopdhHbIe BelecTBa, KPUCTAIIIBI

. 3akoH CTeHO (TepBbIi 3aKOH KPUCTAITIOrpadum)

. IIpuaItnm paboTs TOHHOMETPOB

. Baxneiimme 0coOOEHHOCTH CBOMCTB KPUCTAILIIOB

. YcnoBust 00pa3oBaHUsI MHOTOTPaHHUKOB B IPUPO/IE

. I'paduxu HarpeBaHus (OXJIAKICHNSA) KPUCTAUTHICCKAX U aMOP(HBIX BEIIECTB
. IInockorpaHHbIi pOCT KPUCTAILIOB

. CuMMeTpHs KpUCTAIUIOB, BUABI CHMMETPHUHU, CHHTOHUU

. CnoxxeHue 31eMEHTOB CHMMETPHU

. [IpuHIUT BEIBOAA BUJOB CHMMETPHH

. [Ipunnun crepeorpaduueckoro npoekruposanus. Cetka Bynsda

. IIpocTble GhOpMBI, MPUHIIKT BEIBOAA

. 3akoH Beiica (BTOpoii 3aK0H KpHcTaIUIOrpadun)

. 3axoH ['aron (TpeTHii 3aKOH KpUCTAILIOTpadIHn)

. CUMBOJIBI TpaHeil KpUCTAIIOB

. IHTepHanmonanbpHoe 0003HaUE€HHE BUJOB CHMMETPHU

. CKOpOCTh pocTa M peTHKYJIIpHAst INIOTHOCTh TpaHei KPHUCTAIJIOB

. CumBoIBI pebep, COOTHOIICHHE MEXIy CUMBOJIAMH TpaHel U pedep

. Tounoe onpenenenue CUMBOJIOB I'paHeil KPUCTAILIOB

. KoHnenTpannoHabie TOTOKH, ()OPMBI peaibHBIX KPUCTAINIOB. YHUBEpcanbHbIH npuHnu 1. Kropn
. PeanpHBIE KpHUCTAIITBL, CLIOCOOBI ONPEAETEHIS UX CHMMETPHH

. MuHepanoruueckue pasHOBHIHOCTH IIPOCTHIX (OpM

. ArperaTsl KpUCTAIIMYECKHX UHAUBH/IOB, ABOWHHUKH, STUTAKCHS

. Pactipoctpanenme cBera B KpHCTaIIax BEICIINX, CPEHAX M HU3IIMHA CHHTOHIH
. [IpUHIUN PEHTTeHOCTPYKTYPHOTO aHAIN3a

. Kpucrannuueckue cTpyKTypbl, KpHCTAJUIMYECKUE PELIETKU, dI€MEHTapHbIE sTUSHKI
. Pemerxu u sueiiku bpase

. M3omopdmm

. IzomopdHbIe 3aMerenus, ycaoBus H30MOPGHBIX 3aMeIeHUN

. AToMHBIC 1 HOHHBIC 3(Q(PEKTHBHBIC PaINyChI

. [InoTHeilimme ynmakoBKy, MyCTOTHI B IJIOTHEHIINX YIIAKOBKAX

. [TonmumopdusM, NpUIKUHBI TOTUMOP(U3MA, TOTUTUIINSL
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5.2. Tembl NHCbMEHHBIX PadoT

Paboueit mporpaMMoi IUCIUIIIHHEI IPEyCMOTPEHO IPOBEICHNE TPEX KOHTPOIBHBIX PabOT Ha TEMBI:
1. KonrponwsHas pa6ora Ne 1 o paznenam 1,2 u 3

2. KonrponsHas pabora Ne 2 1o MOeNIsIM KpUCTAIIOB, BKIIOYAroNIast B ce0s Bce 4 pasziena

3. KonrponsHas pabora Ne 3

5.3. OueHouHbIE CpeacTBa

Bcee OLEHOYHBIC CPEACTBA MPECACTABIICHBI B IPUJIOKCHUH.

5.4. IlepeyeHb BH/I0B OLCHOYHBIX CPE/ICTB

OrneHOUHBIE CPeICTBA pa3pabOTaHbl I BCEX BHIOB YUEOHOH JESITETPHOCTH CTYIEHTA — JICKIHHA, TPAKTUIEeCKIX 3aHATHH,
CaMOCTOSITENNBHOI paboTh! I MPOMEXKYTOUHOI! aTTecTaruu. OIeHOYHbIE CPECTBA MPEACTABICHBI B BUJE:

- CPEACTB TEKYyILIETO KOHTPOJIS: KOHTPOJIBHBIE Pab0ThI, YCTHOTO onpoca (cobeceroBaHus) O pa3aeiaM AUCIUTUTHHEL,

- CPEACTB UTOTOBOTO KOHTPOJISI — IPOMEKYTOUHOM aTTECTAllMK: SK3aMeHa B 2 CEMECTpe.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemasi inteparypa

6.1.1. OcHoBHas IUTEpaTypa

ABTOpBI, COCTaBUTCIIN | 3ariaBue | I/IBZ[aTe.TIBCTBO, roa




ABTODBI, COCTABUTENH 3ariaBue W3znarenbcTBO, TO
JI1.1 [3aBesuioB E. H. Kpucramnonorust. OCHOBHbIE IPEICTABICHUS O KPUCTAIIAX, M.: KZ1Y, 2016
KPUCTAJUTMYECKUAX BEIIECTBAX U METOMAX MX U3y4YCHUs. 3a1a4n
10 TEOMETPUYECKON KpHUCTAIIOrpadiy ¥ aHAJIHM3 MX PEIICHUH
[Dnexrponnslii pecypc/Teker] : yaebHOe mocobre
6.3.1 Ilepe4yeHb NpPOrpaMMHOro odecne4eHus
6.3.1.1 | Office Professional
Plus 2016
6.3.1.2 | Windows 8
6.3.1.3 | Webinar. Bepcust 3.0 | DxocucremMa cepBUCOB ISl OHJIAMH-00yUeHHUS U KOMMYHHKAIUH.
6.3.1.4 | Windows 10
6.3.2 IlepevyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | DnexrponHO-6ubnuoTeynas cucrema «Kumxkusri Jlom Yausepcutera» ("bubmoTex")
6.3.2.2 | DnexrpoHHO-OuMbONMHOTEUHAs cucrema "JlaHp"
Hocryn k xomnekiusm snexrponHbix uzganuii 9bC "UsnarensctBo "Jlanp"
6.3.2.3 | ba3a maHHBIX Hay4HBIX HJIEKTPOHHEIX XypHasoB "eLibrary”
6.3.2.4 | MexxnynapomHas pedeparuBHas 6aza manubix "Web of Science Core Collection"

8. METOJMYECKHE YKA3ZAHUA JJISA OBYYAIOIIUXCSA IO OCBOEHUMIO JUCHUTIITMHBI (MO YJISA)

Meroandeckue yKkazaHus 10 M3y4Y€HHIO TUCLUILIMHBI IPECTABIEHbI B IPUIOKEHNHU U BKIIOYAIOT B CE0:
1. Metommueckie yka3aHHS A 00y4JaroIIUXcs 0 OpTaHW3aluH yueOHON IesSTeNbHOCTH.
2. Metoauueckie yka3aHHs 110 OpTaHU3AI[MU CaMOCTOATEIBHON paboThI 00yJaroIUXCS.

3. Metoauueckie yka3aHHsl IO OpraHU3aluu MPOLEAyphl OLICHUBAHHs 3HAHUM, YMEHUH, HABBIKOB U (WJIN) OMBITA AESATENBHOCTH,
XapaKTepHU3YIONINX Tanbl (OPMHUPOBAHHS KOMITCTECHITHI.




