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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

3HaHWE 3aKOHOB OpPTraHU3allMi MaTepUH HA METa-, MaKpO- 1 MUKPOYPOBHSIX - IMTOCQEPHI, TOPHBIX TIOPOJI, MUHEPAJIOB,
KPUCTAJUIMYECKUX CTPYKTYP U MX MPOSBICHUS Ha IPUPOTHBIX 00BEKTaX, CBSI3aHHbIE C UX BHYTPEHHUM CTPOCHUEM U
OKpYyXarolmen cpenoi.

2. MECTO JUCHHUILITMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznen) OIL: | b1.b
2.1 | TpeGoBanus K npeJBapuTeJIbHOI NOATOTOBKe 00y4Yaloerocs:
2.1.1| ®usnka
2.1.2 | Xumus

2.1.3| Obmas reonorus

2.14 Ha‘ICpTaTCJ'[BHaSI TCOMETPUS U KOMIIBIOTCPHAsI WHXXCHCPHO-I'COJIOTHYCCKAs r“pa(fpmca

2.2 | JucuunadHbl (MOIYJIN) U NPAKTUKH, 1JI KOTOPHIX OCBOeHHE TAHHOW THCIUTIHHBI (MOXYJIsI) HEOOXOMHMO KAK

npealecTByouiee:

2.2.1 | erporpadust

2.2.2 | OCHOBBI Y4€HHUS O MOJIE3HBIX UCKOMAEMBIX

2.2.3 | T'ocymapcTBeHHAst HTOrOBas ATTECTAIH (3aIIUTA BBITYCKHOH KBATH()UKAIMOHHON paboThI, BKITIOYAs IOATOTOBKY K

MPOLIEAYPE 3AIUTHI ¥ MIPOLEAYPY 3aLIHUTHI)

3. KOMIIETEHIIUH OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIJIMHBI

MOAYJist)

OIIK-1: ciocoGHOCTBIO pelaTh CTAHAAPTHBIE 33Ja4M PO ecCHOHATBHOM eI TeJbHOCTH HA OCHOBe MH()OPMALIMOHHOI 1
Onbanorpauyeckoii KyJbTyphl ¢ IPUMEHEHHEeM HH()POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIi M C Y4€TOM OCHOBHBIX

TpeGoBaHMii HH(POPMALMOHHON 0€30MaACHOCTH

3HaTh:

VYposenb | | ocHOBHBIE HH()OPMAITMOHHBIE PECYPCHI U ITPOCTEHIINEe HHPOPMAIHOHHBIE TEXHOIOTHA B PA3IHIHBIX chepax
npodeccroHaTbHON AESTENBHOCTH.

VYpoBeHb 2 | OCHOBHBIE T€OMH(DOPMAIHOHHBIC X HH(OPMAIMOHHO-KOMMYHUKAI[HOHHBIE TEXHOJIOTHU B MOAEINPOBAaHUN
Te0JIOTHYECKUX MPOLIECCOB U 0OBEKTOB

VYpoBenb 3 | *

Ymern:

VYposenb 1 | mpuobperaTs ¢ HOMOLIbIO HH(YOPMAIIOHHBIX TEXHOJIOTUI U UCTIONB30BATh B IPAKTHUECKOHN JEATETbHOCTH HOBBIE
3HaHMSA M YMEHUS, B HOBBIX O0JIACTSIX M C yYETOM OCHOBHBIX
TpeboBaHM HH(HOPMAIIMOHHON OE30ITaCHOCTH.

YpoBeHb 2 | COBEPIICHCTBOBATECS € IIOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOIHI U MCIIONB30BaTh B IPAKTHIECKON AESTEIBHOCTU
TP PELICHUH CTaHAAPTHBIX 3324 NPO(EeCCHOHANTBEHON JIeITeIbHOCTH.

VYpoeenb 3 | *

Baagern:

YpoBenb | | HaBbIKaMu paboTsl ¢ UHTEpHET, ¢ MPpOrpaMMHBIM obecriedeHneM HH(OPMaLMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI M y4€TOM OCHOBHBIX
TpeboBaHM HH(HOPMAIIMOHHON OE30TaCHOCTH.

YpoBeHb 2 | HOBBIMH 3HAHUSMH B YMEHHSAMH B o0nmacTsx IT-TexHomornii, HaBBIKAMHU PabOTHI C TOPHO-T'€OJIOTHIECKUMH 1
TeoJIOrH4eCKUMH HH(OPMAIIMOHHBIMU CUCTEMaMHU, CIOCO0aMU MTOCTPOCHUS KapKACHBIX U OIOYHBIX MoJeen
MECTOPOXKIEHUI TBEPABIX MONE3HBIX HCKOMAEMBIX M 3alIEKEH YIIE€BOJOPOJHOTO ChIPbS.

VYpoBenb 3 | *

OIIK-6: roTOBHOCTBIO IPOBOAUTL CAMOCTOSITEILHO HJIH B COCTABE IPYINIIbI HAYYHbIIl OUCK, peanu3ys clienajbHble

cpeacresa U METOALI MOJTYYEHUSI HOBOI'O 3HAHUA

3HaTh:
ypOBeHB 1 OCHOBHBIC 3a/1a4U HAaYy4YHBIX I/ICCHC,Z[OBaHI/Iﬁ nu npo6neM TCOJIOTUH.
ypOBCHB 2 (I)yHZ[aMeHTaJ'IBHBIC U MIPUKITAAHBIC 3aa9 HAYIHBIX I/ICCJ'IGZ[OBaHI/II‘/‘I " pCIICHUA (i)yHZ[aMCHTaJ'ILHBIX r[p06neM
TCOJIOTUn.
YpoBenp 3 | *
Ymersn:
VYposenb | | HCTIONMB30BATH COBPEMEHHYIO anmaparypy, 000pyIoBaHie, HH(OPMaNuOHHEIE TEXHOIOTHH JJIS PEIIeHHS 3a/1a4
Hay‘leIX I/ICC.HC,IlOBaHI/Iﬁ C HCIIOJIb30BaHUEM HOBEHMIIIETO OTE€YSCTBEHHOIO U 3apy6e>i<Horo OIlbITa
VYpoBeHb 2 | mpodeccroHATBHO UCTIONB30BaTh COBPEMEHHYIO allapaTypy, 000pyIoBaHue, HH()OPMAIIOHHBIC TEXHOIOTHH [UIS

peHICHHA 3aJa4 HaAyUYHBIX I/ICCJ'IGZIOBaHI/Iﬁ C WCIOJIb30BaHUEM HOBEHIIIETO OTEUECTBEHHOIO K 3&py6€)KHOFO OIlbITa

Yposens 3

*




Baanernb:

VYpoBeHb | | HaBBIKAMH CaAMOCTOSITENBHOI pabOTH Ha COBPEMEHHOM armaparype, 000py/J0BaHUH, HABBIKAMHU ITPUMEHEHHUS
HH(POPMALUOHHBIX TEXHOJIOTHH.

VYpoBeHb 2 | TEXHOJIOTHEH CaMOCTOSTEIBHOM PaboThl Ha COBPEMEHHOM ammaparype, 000py10BaHUH, HABBIKAMU IIPHUMCHEHHS
I/IH(I)OpMaHI/IOHHBIX TeXHOJ’IOFHﬁ, C MCIIOJIb30BaHNEM HOBEMIIIETO OTEUECTBEHHOIO U 3apy6e>I<Horo OIlbITa

YpoBenp 3 | *

IK-3: cnocodHoCTHIO MPOBOAUTDL Ie0JIOrHYECKHE HA0II0IeHUs U OCYIIECTBJIATH UX JOKYMCHTALIMIO HA 00beKTe N3yUCHUS

3HaTh:
VYposenb 1 | TpeOOBaHMUS K IPOBEICHUIO TEOJOrMIECKON TOKYMEHTAIUH TOPHO-PAa3BEIOYHBIX BEIPA0OTOK
VYpoBeHb 2 | METOIMYECKIE HHCTPYKIIMHU K IIPOBEICHUIO F€OJIOrOPa3BeI0YHbIX padoT
VYpoeenb 3 | *
Ymern:
YpoBenb | | IpoBOOUTH HAOMIOAEHHUS 32 TEOIOTHYECKHUMU MPOLIECCAMU B 00bEKTaMHU
VYpoBeHb 2 | IPOBOIUTH HAOMIOCHUS 32 TCONIOIMICCKUMHE MPOI[ECCaMU 1 00BEKTAMH C HCIIOJIb30BAHUEM T'€0JIOr0-
reou3NUECcKOro MporpaMMHOT0 00eCIICUCHHS
VYpoBenb 3 | *
Baapgers:
VYposenp | | mpuémamu reoJOruueckoil TOKYMEHTAUH KaHAB, TOPHBIX BEIPA0OTOK M CKBKHH Ha OOBEKTE H3yUCHUS
VYpoBeHb 2 | METOIAMU TeOIOTHYECKOM JOKyMEHTAIMHU IIyp(dOB, TpaHIICH, KaHAB, TOJ36MHBIX TOPHBIX BBIPAOOTOK U CKBAXKHMH Ha
00BEKTE U3YICHUS
VYpoBenb 3 | *

ITK-13: ¢cnioco0HOCTHI0 N3Y4aTh, KpUTHYECKH OLICHUBATh HAYYHYI0 H HAYYHO-TEXHHYECKYI0 HH(OPMALMIO 0Te4eCTBEHHOI0

H 3apy6emn0ro OIbITA M0 TEMATHKE MCCIET0BAHUI re0JI0rH4€ecKoro HaIllpaBJIeHUA

3HaTh:
YpoBeHb | | OCHOBHBIE HCTOYHUKHA HAYYHO-TEXHUIECKOH HH(POPMAITUH OTEIECTBEHHOTO 1 3apyOeKHOT'O OMBITA MO TEMATHKE
HCCIIEIOBAHNH T€0JI0OrMYeCKOr0 HAaIpaBIeHUs
YpoBeHb 2 | coBpeMeHHbIe 0a3bl JAHHBIX [0 HAYYHO-TEXHHUUECKOH HHPOpMAIIH
YpoBenp 3 | *
YMeTh:
VYpoBenb | | olleHHBATh HAYYHYIO 1 HAYYHO-TEXHUYECKYI0 HH(POPMAIIHIO OTEUECTBEHHOTO 1 3apyOeKHOTO OMBITA IO TEMATHKE
HCCJIEIOBAHUH T€0JIOrMYECKOT0 HAITPaBIICHUS
YpoBeHb 2 | cHCTEMAaTHYeCKH U3ydyaTh, KPUTHYCCKU OIICHUBATh HAYYHYIO M HAYYHO-TEXHUUECKYIO HH(OpMAIIHIO
OTEYECTBEHHOTO M 3apyOeKHOTO OIBITA IO TEMATHKE MCCIICIOBAaHHI T€0JIOrMIECKOT0 HAIIPABICHUS
YpoBenp 3 | *
Baaners:
VYpoBenb | | mHQOpPMAIIMOHHBIMU peCypcaMu OTEYECTBEHHOTO U 3apyOEHHOTO OIBITA IT0 TEMATUKE UCCIICIOBaHUI
Te0JIOTHYECKOTO HAMPABICHHS
YpoBeHb 2 | COBpeMEHHBIMH HH(POPMAIIMOHHBIMU PECYPCaMU OTEUECTBEHHOT'O U 3apyO0eyKHOT0 OIBITa IO TEMATHUKE
HCCJIEIOBAHUI T€0JIOrMYECKOT0 HaITPaBIICHUS
VYpoBenb 3 | *

B pe3ysabTaTe ocBOeHHMS AUCHUILINHBI (MOAYJIA) 00y4aKOLIMIICA J0/2KEH

3.1|3naTh:

3.1.1

TIPUHIUIIBI COBpeMeHHOﬁ Knaccmbmcaum MHHCPAJIOB.

3.1.2 [ 3aBUCHMOCTB BHEIIHEH (hOPMBI M CBOMCTB KPHUCTAJUIMYECKOIO BEIIECTBA OT €r0 BHYTPEHHETO CTPOSHHUS H IPOIIECCOB

MHHEPaIoo0pa30BaHHs.

3.1.3 | OcHOBHBIC AMArHOCTUYECKHE PU3HAKK ((PH3MIECKUEe CBOWCTBA) MHHEPAJIOB, XUMUIESCKUI COCTAB, TIOJIEBbIC U

71a00paTOPHBIE METOBI UX ONPENSICHUS.

3.1.4| OcHoBHEIE IIPOLECCHI MI/IHepaJIOO6pa3OBaHI/I$I U BaKHEUTITHE aparCHETUYCCKUE acColnanu.

3.1.5 [ [TorckoBOE 1 IPOMBIIUICHHOE 3HAYCHHE MUHEPAJIOB, TOPHBIX ITOPOX U PYI.

3.1.6 | OcHOBHBIC Hay4HBIC JOCTH)KCHHS B OOJACTH COBPEMEHHOW MUHEPAJIOTUH, POJb OTCUCCTBCHHBIX M 3apyOCKHBIX YUEHBIX B

IpoHecce CTaHOBJICHUA U Pa3BUTHA MUHCPAJIOTHUH.

3.2 YmeTn:

3.2.1

MIMPOBOAUTDH aHAJIU3 JUAT'HOCTUYCCKUX ITPU3HAKOB MUHEPAJIOB, TOPHBIX IOPOJA U Py U METOAUKE.

322 BBI6I/IpaTb OINITUMAJIBHBIC METOAbI PCHICHUS 3aJa4 JUAarHOCTUKH, UCITI0JIb30BATh CPABHUTCIIbHBIC

3.2.3| MeToasl onpeAeIeHHUS.




324

OmnpenensaTs THIIOMOP(hHBIE MIHEPAJIBI ¥ TeHeTHYECKHE MTPU3HAKH IS YTOUHEHHUS TeHEe3HCca MUHEPAIOB, TOPHBIX OPOJ U

PYA.

33

Buaagern:

3.3.1

JMarHOCTUKH IPUPOIHBIX 00BEKTOB (MHHEPANIOB, TOPHEBIX IIOPOA U PYX).

332

OmnpeneneHns TCHETHIECKUX MTPU3HAKOB M YCIIOBUI MHHEPAIO00pa30BaHHUSI.

333

O6HaIIaTB HaBbIKOM HCIIOJIB30BaHUsA HHq)OpMaHHI/I O MPOMBIIIJICHHO 3HAYUMBbIX MUHCPAJIaX U T'OPHBIX ITOPpOAaX.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MO YJIA)

Kon HaumeHoBaHue pa3iejioB U TeM /BUJ Cemectp | YacoB | Komneren- | Jlurepatypa | Uure | Ilpumeuanue
3aHATHSA 3aHATUA/ / Kypc IHH PAaKT.
Pazpen 1. Kpucraiaiaorpagus n odmas
MHHePAJIOrust

1.1 Kpucramns! B 3eMHOM Kope. CBOOOAHBII 2 0,5 J1.4J11.1 0
pocT. 3aKOH TIOCTOSIHCTBA YTJIOB. JI1.3
I'onnomerpsl. CuMMeTpHst HAEaNbHbIX JI1.2J12.1J13.
KPUCTAIJIOB, 3JIEMEHTHI CHMMETPHH, 1
BUJIBI CHMMETPHUH, CHHTOHUH. /JIex/ 215253 54

35

1.2 Kpucramisl B 3eMHOI Kope. CBOOOIHBIH 2 0,5 JI1.4J11.1 0
pocT. 3aKOH MOCTOSIHCTBA YTJIOB. J1.3
I'onnomerpsl. CUMMeETpHUS HIEANBHBIX JI1.2J12.1J13.
KPUCTAJUIOB, JIEMEHTHI CUMMETPHH, 1
BUJIbI CHMMETPHUH, CHHTOHHUH.

/J1a6/

1.3 I'HoMO-cTepeorpaduuecKkoe 2 0,5 JI1.4 J11.1 0
[IPOEKTUPOBAHUE IPAHEN KPUCTAIIIOB, JI1.3
nosica. TeopeMbl CII0kKEHHsI 3JIEMEHTOB JI1.2J12.1J13.
cumMeTpuu. [IpuHIUT BEIBOAA BUIOB 1
CUMMETpHUH.

/JTex/

1.4 I'Homo-crepeorpaduueckoe 2 0,5 JI1.4 J11.1 0
MIPOEKTUPOBAHUE I'PAHEH KPUCTAIIIOB, JI1.3
nosca. TeopeMbl CII0XKEHUS 3JIEMEHTOB JI1.2J12.1J13.
cummMmeTpuu. [IpuHiun BeIBOIa BUIOB 1
CUMMETpHUH.

/J1a6/

1.5 IIpoctsie hopmer kprcTayuios. [IpuHIMI 2 0,5 J1.4J11.1 0
UX BbIBOZIa. MeTon omnpeaeneHue JI1.3
MPOCTHIX (POPM KyOUUIECKOH CHHTOHHUU. JI1.2J12.1J13.

1
/JTex/

1.6 IIpocteie hopmbl kpuctamios. [IpuHun 2 0,5 JI1.4 J11.1 0
HX BBIBOJIA. MeTON orpeieicHHe JI1.3
TIPOCTHIX (hOPM KyONIECKOW CHHTOHHH. JI1.2J12.1J13.

1
/J1a6/

1.7 3aKoH LembIx yncenn. MuiepoBckue 2 0,5 JI1.4 J11.1 0
CHUMBOJIBI I'paHel KpUCTAJJIOB. JI1.3
OpToroHanbHble CUCTEMBI KOOPAUHAT. JI1.2J12.1J13.
I'excaronanbHasi 1 MOHOKIMHHAS 1
CUCTEMBI.

/JTex/

1.8 3aKoH HenbIx yncen. MusuiepoBckue 2 0,5 JI1.4 J11.1 0
CHUMBOJIBI TpaHEl KPUCTAIIJIOB. JI1.3
OpToroHaabHbIE CUCTEMBI KOOPAMHAT. JI1.2J12.1J13.
I'ekcaronanbHast © MOHOKITMHHAs 1
CUCTEMBL.

/J1a6/




1.9 AHN30TpONUS CBOMCTB KPUCTAJUIOB. 0,5 JI1.4 J11.1
Kpucranmuaeckue 1 aMopQHbIe JI1.3
BElIECTBA. DHEPreTudecKast MoJeIb JI1.2J12.1J13.
pocta xpucTamioB. CaMoorpaHka. 1
Jucrokanny B KpUCTAIIIMYECKUX
cTpykrypax /Jex/

1.10 AHUM30TpONUS CBOHCTB KPUCTAJLIOB. 0,5 JI1.4 JI11.1
Kpucrammueckue u amophHbIe J1.3
BEIIECTBa. DHEpreTUIecKast MoJelNb JI1.2J12.1J13.
pocra kpuctaiioB. CaMoorpaHka. 1
Jucrnokanuy B KpUCTAIITUIECKUX
cTpykrypax /J1a6/

1.11 CBsI3b CKOPOCTH POCTa TpaHel KprcTaia 0,5 JI1.4 J11.1
C PETUKYJISIPHOM MJIOTHOCTBIO TpaHel U JI1.3
orpaskoif kpucraiia. Cpena o0pa3oBaHUsA JI1.2J12.1J13.
1 peabHbIe KPUCTAILIBI, ONPEACICHUE UX 1
HWCTUHHOU CUMMETPHHU.

MuHepanoruyeckue pasHoBHIHOCTH
TIPOCTHIX (OpPM.
/J1ex/

1.12 CBsi3b CKOPOCTH POCTA IPaHel KpUcTaiia 0,5 JI1.4 JI1.1
C PETUKYJIIPHON IUNIOTHOCTBIO IPaHeN U JI1.3
orpaHkoit kpuctauia. Cpena oOpa3oBaHus JI1.2J12.1J13.
U peallbHble KPUCTAILIbI, ONPEIEICHUE UX 1
WCTHHHOW CHMMETPHH.

MuHepanornieckue pa3sHOBHIHOCTH
MPOCTHIX POPM.
/J1a6/

1.13 Arperarbl KpUCTAJUIMYECKUX HHIUBUIOB. 0,5 JI1.4 JI1.1
I'eomerpuyeckuii or60p. [BoitHMKY. J1.3
OnuTaxcusl. JI1.2J12.1J13.

1
/JTex/

1.14 Arperatbl KpUCTAJUIMYECKUX UHIUBUIOB. 0,5 JI1.4 J11.1
T'eomeTrpuueckuii 0T60p. JIBOHHUKH. J1.3
OnuTakcusl. JI1.2J12.1J13.

1
/J1a6/

1.15 IIpuHIUI PEHTIe€HO-CTPYKTYPHOTO 0,5 JI1.4 J11.1
aHanmu3a. Y CIoBUs TUGPaKIK Ha TPEX JI1.3
aTOMHBIX psanax /JIex/ JI1.2J12.1J13.

1

1.16 IIpuHIUT PEHTTEHO-CTPYKTYPHOTO 0,5 JI1.4 J11.1
aHanmu3a. Y CcIoBus TUGpakiyy Ha TPEX J1.3
aTOMHBIX psxax /JIa6/ JI1.2J12.1J13.

1

1.17 H3omopdusm 1 n3oMopdHbIe 3aMeLeHHUS. 0,5 JI1.4 J11.1
VYcnoBus 3aMeLeHNs], TUITBI 3aMELLEHHUS. JI1.3
ATtoMHBIe 1 HOHHBIE 3(Q(eKTHBHEIC JI1.2J12.1J13.
panuycs! /JIex/ 1

1.18 W3zomophusm u n3oMophHEIE 3aMEIIeHHS. 0,5 J1.4J11.1
VYcnoBus 3aMeLeHNs], TUITBI 3aMELLEHHUS. JI1.3
AtoMHBIe 1 HOHHBIE 3} eKTHBHEIC JI1.2J12.1J13.
panuycs! /J1a6/ 1

1.19 [InorHelimue ynakoBku. TUIIBI TyCTOT. 0,5 JI1.4 J11.1
TTonumophu3M U MOMUTUTIHUS. JI1.3
Kpucrannuueckue pemérku, JI1.2J12.1J13.

JJIEMEHTapHbIE ssYeKy. TUIIBI TUeeK

/Jlex/

1




1.20 IInoTHelmue ynakoBku. TUIIBI ITyCTOT. 0,5 J1.4J11.1
TTomumophu3M ¥ MOTUTHITHSL. JI1.3
Kpucrannuueckue pemérku, JI1.2J12.1J13.
JJIEMEHTapHbIE sYeHKU. TUIIBI TUeeK 1
/J1ab/

1.21 Pacnpocrpanenue cBera B KpucTajliax 0,5 JI1.4 J11.1
(10 CHHTOHUSAM), ITBE30- U J1.3
MUPODJIEKTPUIECKUE CBOMCTBA. JI1.2J12.1J13.
MarHuTHble CBOMCTBA. 1

/JTex/

1.22 Pacnpoctpanenue cBera B KpUCTaILIaX 0,5 J1.4J11.1
(110 CUHTOHUSAM), IHE30- U JI1.3
NUPOAJIEKTPUYECKUE CBOMCTBA. JI1.2J12.1J13.
MarHuTHBIE CBOHCTBA. 1

/J1ab/

1.23 3HaueHUE MUHEPAJIOB U MUHEPAJIOTMH B 0,5 JI1.4 J11.1
MIPAKTUYECKON JEATENbHOCTH YEJIOBEKA. J1.3
Hctopus munepanoruu. [lonstue JI1.2J12.1J13.
«MHUHEpa. 1

/JTex/

1.24 3HaveHNe MUHEPaIoB U MUHEPAJIOTUH B 0,5 J1.4J11.1
MIPAKTUYECKON IeSTENbHOCTH YENIOBEKA. J1.3
HUcropus munepanoruu. [lonsatue JI1.2J12.1J13.
«MHUHEpAI». 1

/J1ab/

1.25 ConepxaHue XMMUYECKUX 3JIEMEHTOB B 0,5 JI1.4 J11.1
3eMHOI kope. OCHOBHBIE METO/BI J1.3
oIpeneNeHus XMMUYEeCKOro cocTaBa u JI1.2J12.1J13.
BHYTPEHHETO CTPOEHUS] MUHEPAIIOB. 1

/JTex/

1.26 ConepxaHue XUMHYECKUX DJIEMEHTOB B 0,5 J1.4J11.1
3eMHOI kope. OCHOBHBIE METO/IbI JI1.3
OIlpeJeNIeHUs] XMMUYECKOTr0 COCTaBa U JI1.2J12.1J13.
BHYTPEHHETO CTPOCHUSI MUHEPAIOB. 1

/J1ab/

1.27 KonnyecTBo MUHEPaAIOB B IPUPOAE, UX 0,5 JI1.4 J11.1
pacnpocTpaHEeHHOCTh B pupoae. Tursbl, J1.3
KJTacChl, MOKIACCHI, TPy MUHEPAJIOB. JI1.2J12.1J13.

1
/JTex/

1.28 KonunuecTBo MuHEpanoB B mpupoje, Ux 0,5 JI1.4J11.1
PacIpoCTpaHEHHOCTh B Ipupoae. Tusl, JI1.3
KJIacchl, MOAKIACCHI, TPYIITBI MUHEPAJIOB. JI1.2J12.1J13.

1
/J1ab/

1.29 Baeninue cBoiicTBa MUHEPAIOB U METOJBI 0,5 J1.4J11.1

HX U3YyUYEHHS. JI1.3
JI1.2J12.1J13.
/JTex/ 1

1.30 BremHue cBoiicTBa MUHEPAJIOB U METO/IbI 0,5 JI1.4 JI1.1

HX U3YyUYEHHS. JI1.3
JI1.2J12.1J13.
/J1ab/ 1

1.31 Mopconorus HHAUBUAOB U arperaTtoB 0,5 J1.4J11.1
MUHEPAJIOB B Pa3HBIX T€OJIOTHUECKUX J1.3
YCIIOBHSIX JI1.2J12.1J13.

/J1ex/

1




1.32 Mopdonorus HHAUBUAOB U arperaTtoB 0,5 J1.4J11.1
MUHEPAJIOB B Pa3HBIX F€OJIOTHYECKUX JI1.3
ycnoBusix. KontponbHas padora. /J1a6/ JI1.2J12.1J13.

1

1.33 Pabota c MoaeNsIMU KPHCTAILIIOB, 87,75 JI1.4 J11.1
MOCTPOEHHUE cTepeorpaduueCKux J1.3
npoekuwit. /Cp/ JI1.2J12.1J13.

1
1.34 Ox3amen /MBKP/ 0,25 J1.4 1.1
J1.3
JI1.2J12.1J13.
1
Pasnen 2. Munepasorus

2.1 PacnpocTpaHeHue K1aCCOB MUHEPAJIOB B 1 J1.4J11.1
3eMHOM Kope. OCHOBHBIE CTPYKTyPHBIE J1.3
MOTHBBI 1 KpUCTAJUIOXUMHUYECKAS JI1.2J12.1J13.
KITacCU(PUKAISI MUHEPAJIOB. 1J13.2
KoHCTHTYIIIS MUHEPAJIOB M X CBOHCTBA. 01323334
Homenxnatypa munepanoB. Hazanusl. 25

/JTex/

2.2 PacnpocTpaHneHue K1aCCOB MUHEPAJIOB B 1 J1.4J11.1
3eMHO# Kope. OCHOBHBIE CTPYKTypHBIE JI1.3
MOTHBBI M KPUCTAJUIOXUMHUYECKAs JI1.2J12.1J13.
KITacCU(PUKAISI MUHEPAJIOB. 1
KoncTuTynus MUHEpPaJIOB U UX CBOMCTBA.

Homenknatypa munepanos. Ha3panusi.
/J1ab/

23 Kpucramnoxumudeckast KlacCUpHUKAIUI 1 J1.4J11.1
CHJIMKATOB M aJIFOMOCHJIMKATOB, HX J1.3
moaKtaccel. /JIex/ JI1.2J12.1J13.

1J13.2

24 Kpucramnoxummdeckast K1acCU(pHUKAINs 1 J1.4J11.1
CHJIMKATOB M aJIFOMOCHJIMKATOB, HX JJ1.3
MIOJKIIACChI JI1.2J12.1J13.

1
/J1ab/

2.5 0O030p KOHCTUTYLIMOHHBIX OCOOEHHOCTEH 0,5 JI1.4 J11.1
1 XapaKTepHBIX JUArHOCTUYECKUX JI1.3
CBOMCTB KapKaCHBIX aJIFOMOCHIMKATOB JI1.2J12.1J13.

1
/J1ex/

2.6 0O030p KOHCTUTYIIMOHHBIX OCOOCHHOCTEH 0,5 JI1.4J11.1
U XapaKTEPHBIX JUArHOCTUYECKUX JI1.3
CBOMCTB KAPKACHBIX aJIFOMOCHIIUKATOB JI1.2J12.1J13.

1J13.2
/J1ab/

2.7 0O030p KOHCTUTYIIMOHHBIX OCOOCHHOCTEH 0,5 JI1.4 J11.1
U XapaKTePHBIX JUATHOCTUYECKUX J1.3
CBOICTB L[ENOYEYHBIX U JIEHTOYHBIX JI1.2J12.1J13.
CHJIMKATOB. 1
/JTex/

2.8 0O030p KOHCTUTYLIMOHHBIX OCOOEHHOCTEH 0,5 JI1.4 J11.1
U XapaKTepHBIX JUArHOCTUYECKUX JI1.3
CBOMCTB I[EMOYEYHBIX U JIEHTOYHBIX JI1.2J12.1J13.
CUJINKATOB. 1J13.2
/J1ab/

2.9 0O030p KOHCTUTYIIHOHHBIX OCOOCHHOCTEH 0,5 JI1.4 J11.1
U XapaKTePHBIX JUATHOCTUYECKUX J1.3
CBOMCTB JINCTOBBIX CUJIUKATOB. JI1.2J12.1J13.

/Jlex/

1




2.10 O030p KOHCTUTYIIHOHHBIX OCOOEHHOCTEIt 0,5 J1.4J11.1
1 XapaKTePHBIX TUATHOCTHYECKIX J1.3
CBOMCTB JINCTOBBIX CHJTHKATOB. /J1a0/ JI1.2J12.1J13.

1J13.2

2.11 0O030p KOHCTUTYIIMOHHBIX OCOOCHHOCTEH 0,5 JI1.4 J11.1
1 XapaKTePHBIX TUATHOCTHYECCKIX J1.3
CBOMCTB OCTPOBHBIX CHJIMKATOB JI1.2J12.1J13.

1
/JTex/

2.12 0030p KOHCTUTYLIMOHHBIX OCOOEHHOCTEH 0,5 JI1.4 J11.1
U XapaKTePHBIX JUarHOCTHYECKUX J1.3
CBOMCTB OCTPOBHBIX CHIMKATOB JI1.2J12.1J13.

1J13.2
/J1a6/

2.13 0O030p KOHCTUTYIIMOHHBIX OCOOCHHOCTEH 0,5 JI1.4J11.1
U XapaKTePHBIX JUATHOCTUYECKUX JI1.3
CBOWCTB COJI€H KUCIOPOAHBIX KUCIIOT U JI1.2J12.1J13.
TraJIOUJIOB. 1
/J1ex/

2.14 0O030p KOHCTUTYIIHOHHBIX OCOOCHHOCTEH 0,5 JI1.4J11.1
U XapaKTepHBIX JHarHOCTUYECKUX JI1.3
CBOWMCTB COJI€I KHCIOPOAHBIX KUCIIOT U JI1.2J12.1J13.
rajousioB. 1J13.2
/J1a6/

2.15 IIporeccyl MUHEPATIO00pa30BaHUS B B 0,5 JI1.4J11.1
NIpUPOAE: JI1.3
SHJIOTCHHBIC, DK30I'€HHEIC, JI1.2J12.1J13.
MeTamMop(OreHHBIE. 1J13.2
/J1ex/

2.16 IIponeccer MuHEpamo0Opa3oBaHUs B B 0,5 JI1.4J11.1
pupoae: JI1.3
SHJIOTCHHBIC, SK30I¢HHEIC, JI1.2J12.1J13.
MeTamMop(OTeHHEIE. 1

/J1a6/

2.17 0030p PHU3UKO-XUMHUECKUX U 0,5 JI1.4 J11.1
T'€OJIOTHIECKUX YCIIOBUH 00pa30BaHMs JI1.3
IOPOA00OPa3yIOINX MUHEPAIOB JI1.2J12.1J13.
(MarMaTu4ecKue M rerMaTUTOBbIC 1J13.2
TIPOIIECCHI).

/JTex/

2.18 00630p PU3MKO-XUMHUECKUX U 0,5 JI1.4 J11.1
TeOJIOTMYECKUX YCIIOBUN 00pa30BaHUS JI1.3
IIOPOI000Pa3yIOMINX MIHEPAJIOB JI1.2J12.1J13.
(MarmaTu4eckue U merMaTUTOBbIE 1
TPOLIECCHI).

/J1a6/

2.19 00630p PU3UKO-XUMHUUECKUX U 0,5 J1.4 J11.1
re0JIOTMYECKIX YCIIOBUN 00pa30BaHUS JI1.3
ITOPOI000Pa3yIONINX MHHEPAJIOB JI1.2J12.1J13.
(MeTacomMaTudeckue u dK30reHHsIe) /JIex/ 1J13.2

2.20 00630p PHU3UKO-XUMHUUECKUX U 0,5 JI1.4J11.1
TeO0JIOTHUECKHUX YCIIOBUHM 00pa30oBaHUs JI1.3
TTOPOA000PA3YIOIINX MUHEPAIOB JI1.2J12.1J13.
(MeTacomaTHYecKue u Sk30reHHbIe) /J1ab/ 1

2.21 0O030p KOHCTUTYIIHOHHBIX OCOOCHHOCTEH 0,5 JI1.4 JI1.1
U XapaKTepHBIX JHarHOCTUYECKUX J1.3
CBOMCTB OKCHJIOB U JI1.2J12.1J13.
TUAPOOKCH]IOB. 1J13.2

/Jlex/




222 O030p KOHCTUTYIIHOHHBIX OCOOEHHOCTEIt 0,5 J1.4J11.1
1 XapaKTePHBIX TUATHOCTHYECKIX J1.3
CBOMCTB OKCHJIOB U JI1.2J12.1J13.
TUIPOOKCH]IOB. 1

/J1a6/

2.23 0O030p KOHCTUTYIIHOHHBIX OCOOCHHOCTEH 0,5 JI1.4 JI11.1
M XapaKTEPHBIX JHarHOCTUYECKUX J1.3
CBOMCTB CYJb(QHI0B, TUCYIb(UIOB, JI1.2J12.1J13.
CyIb(ocoell MPOCTHIX BEIIESCTB 1J13.2

/JTex/

2.24 0030p KOHCTUTYIIMOHHBIX OCOOEHHOCTEH 0,5 JI1.4 J11.1
1 XapaKTePHBIX TUATHOCTHYECKIX J1.3
CBOMCTB CYIb(QHIIOB, TUCYITb()HUIOB, JI1.2J12.1J13.
cynb(oconeil MPOCTHIX BEIIECTB 1

/J1a6/

2.25 0030p PHU3UKO-XUMHUECKUAX U 0,5 JI1.4 J11.1
T€OJIOTMIECKUX YCIIOBUH 00pa30BaHMs J1.3
PYIHBIX MHHEPAJIOB (MarMaTH4ECcKue, JI1.2J12.1J13.
TErMaTUTOBEIC, 1J13.2
METaCOMAaTHUICCKHE) /JTex/

2.26 00630p PHU3UKO-XUMHUUECKUX U 0,5 JI1.4 JI1.1
TeOJIOTHYECKUX YCIIOBUI 00pa3oBaHMs JI1.3
PYJIHBIX MUHEPAJIOB (MarMaTH4ECKHE, JI1.2J12.1J13.
MErMaTUTOBBIC, 1
METaCOMAaTHYECKUE) /JTa6/

2.27 00630p PU3UKO-XUMHUUECKUX U 0,5 J1.4 J11.1
re0JIOTMYECKUX YCIIOBUN 00pa30BaHUS J1.3
PYIHBIX MUHEPANIOB (THAPOTEPMAIIBHBIE, JI1.2J12.1J13.
9K30Te¢HHBIC) /Jex/ 1J13.2

2.28 00630p PHU3UKO-XUMHUUECKUX U 0,5 JI1.4J11.1
TeOJIOTHUECKHUX YCIIOBUM 00pa30oBaHUs JI1.3
PYIHBIX MUHEPANIOB (THAPOTEPMAIBHBIE, JI1.2J12.1J13.
sk3orenHsie). Kontpomsaas 1
pabota. /JIa6/

2.29 Pabota ¢ koIIeKUMIMU MUHEPAJIOB U 115,65 JI1.4 J11.1
ropHbIx nopoz. Ilposenenue JI1.3
JMarHOCTHKN MUHEpanos. /Cp/ JI1.2J12.1J13.

1
2.30 Ox3amen /MBKP/ 3,35 J1.4J11.1
J1.3
JI1.2J12.1J13.

1

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoOJIbHBIE BONPOCHI U 3aJaHUS

Bomnpocsr k 3auery no puctuiuinae «Kpucramnorpadus»
. Kpucrannmueckie 1 amopgHbIe BemecTBa, KPUCTAIITBI
. 3akoH CTeHo (TIepBBIil 3aK0H KpHcTauIorpadun)

. IIpuHIun paboTsl TOHUOMETPOB

. Baxneiinme 0cOOCHHOCTH CBOMCTB KPUCTAILIIOB

. YcioBus 00pa3oBaHUs MHOTOIPAaHHHUKOB B IIPUPOJIE
. I'pacduxu HarpeBaHus (OXJTaXKACHHS) KPUCTAIMIECKUX U aMOP(HBIX BELIECTB
. IlmockorpanHbIid poCcT KPUCTAIIOB
. CuMMeTpHs KpHCTAJUIOB, BUIBI CHMMETPHH, CHHTOHUHI
. CnoxxeHue 3J1eMEHTOB CUMMETPUU

O 001N N K~ W —

10. [IpuHIUT BBIBO/IA BUIOB CUMMETPUHU

11. MHTepHanoHanbpHoe 0003HaYE€HNE BHJOB CHMMETPHU
12. Ipunamn crepeorpaduaeckoro npoekruposanms. Cerka Byibda

13. IIpocTteie hopMBI, IPUHIUT BEIBOAA

14. 3axon Betica (BTopoii 3aK0H KpuCTaLIOrpadum)
15. 3akoH ["aron (TpeTHii 3aKOH KpUCTAILIOTPApHHN)
16. CuMBOIIBI TpaHEl KPUCTAILIOB




17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

CKOpOCTh POCTa U PETUKYJISApHAs INIOTHOCTH IpaHeil KpUCTAIIOB

CuMBoOIIBI pebep, COOTHOIIEHHE MEX/Ly CHMBOJIaMHU TpaHeil 1 pedep

To4yHoe onpeneneHne CMMBOJIOB I'paHeil KpUCTAILIOB

KonIenTpamonHsie TOTOKH, (POPMBI PeabHBIX KPUCTAIIIOB. Y HUBepcanbHbIil npuHnun I1. Kiopu
PeanpHbIe KpHCTAILIBL, CIIOCOOBI OMPEAEICHUS UX CHMMETPUU

MuHepanoruueckue pasHOBUAHOCTH IPOCTHIX Gopm

Arperatbl KpUCTAIUIMYECKUX UHUBUJIOB, IBOMHUKHU, SITUTAKCHUS

PacnpocTpanenue cBeTa B KpUCTAILIAX BBICIIUX, CPEIHUX U HU3IINX CUHTOHUI
IIpuHIMD PEHTTEHOCTPYKTYPHOIO aHaIK3a

Kpucrammmueckue CTpyKTypsl, KPUCTAIIHIECKHE PEIIETKH, dJIEMEHTapHbIE STUEHKN
Pemerku u siueliku bpase

M3omopdpuzm

N3omop¢HbIe 3aMelIeH s, YCIOBUS H30MOP(HBIX 3aMEIIEHUI

AtoMHEIe 1 HOHHBIE (P heKTHBHEIE panyCHI

IInoTHelKe yNaKoBKY, IyCTOThI B INIOTHEUINX YIAKOBKAX

[Monmumopdusm, npuurHb! nonuMopdusma

Bompocs k sk3ameny 1o pucnumminae «Kpucramtorpadus»
IIepBblit Bompoc B Ounerax

R

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

PasBuTHE HCIONB30BaHUS MUHEPAIIOB B IESATENBHOCTH YEIOBEKA

Ucropus passutus 3HaHus 0 MuHepaigax. OCHOBHBIE 3TaIlbl

MecTo MUHEPAJIOrUH Cpey TeOTOTHUSCKIX HayK

KoHcTuTyus MuHepasaoB U UX CBOIMCTBA (IIPUMEPHI)

Kpucrammoxnmudeckre GpopMyITsl MUHEPAIOB (TIPHMEpHI)

3HaueHNe U THITBI H30MOP(HBIX 3aMEIIeHUH Y MUHEPAJIOB (TIPUMEPHI)

[MonuMophu3M 1 NONUTHUIINS Y MUHEPAJIOB (IPUMEPHI)

MeTaMUKTHOCTb Y MUHEPAJIOB (TIPUMEPHI)

Mopdormorus MUHEpaIbHBIX HHINBHIOB M arperaToB

JlnarHocTU4ecKre MaKpOCKOIMHYECKIE CBOMCTBA MUHEPAIOB, UX OObICHEHHUE

Pa3BuTne cucremMaTu3auu MUHEPAJIOB, COBPEMECHHAs KIIaCCH(HKaLHs

Krnaccudukaryst CHIIHKaTOB M aJTFOMOCHIINKATOB

Krnaccudukarust KuciIopogHbIX COeIUHEHUIT

Knaccugukauust pyaHbIx MUHEPaIoB (OKCHIOB, THAPOOKCHIIOB, CYIb(QHUIOB U UX aHAJOr0OB, CAMOPOAHBIX HJIEMEHTOB)
IonsiTne «MuHEpam», 3aa4d MUHEPAIOTHU

OCHOBHBIE CTPYKTYPHBIE MOTHBEI CHIIHKATOB

Tumel CTpyKTyp Yy MUHEPAJIOB

CBs13b CBOWMCTB MUHEPAJIOB C UX KOHCTUTYIHEN (IIpPHMEpBI)

IMoponoobpasyromye XUMHIECKHE JIEMEHTHI, UX COJCp)KaHHs U paclpoCTpaHEeHHE B 3¢MHOI Kope
Pacnipoctpanenue mopogoo0pasyomuX XHMHUYECKIX IEMEHTOB M COOTBETCTBYIOIINX MUHEPAJIOB B 3eMHOH KOpe
IMTpuuunsl, 00ycnaBnIuBapIMe KOTUIECTBO MUHEPAIOB B 3¢MHOI Kope

OCHOBHBIE METOAIBI ONPEAEICHH XMMUYECKOTO COCTaBa M CTPYKTYPHBIX JAHHBIX MUHEPAIIOB
Merton nepecueTa XUMHIECKAX COCTABOB Ha XUMHUYECKHe GOpMyJIIbI (TIpuMep)

Bropoii Bompoc B Ounerax

R

10.
1.
12.
13.
14.
15.
16.
17.
18.

I'eneTnueckast MUHEpanorus.

I'enesuc. [laparenesuc. [lapareHeTnueckue accoaluyd MUHEPAJIOB.

Croco0s! 00pa30BaHUsI MHHEPAIOB

IMporeccsl MUHEPanooOpa3oBaHUs, UX TUIIBI

OHJIOreHHBIE MPOLIECCHl MUHEPATI000pa30BaHHS

Tun quarpaMmbl COCTOSIHUSL CUCTEMBI KBapll — KaJIMEBBIN MIOJIEBOI IIIIAT

Tun guarpaMMbl COCTOSHUSI CUCTEMBI aJIBOUT — aHOPTHUT

VYcnoBus o6pa3oBaHHs U TUIMYHBIE MUHEPAIbl MATMaTUYECKUX MPOLECCOB (M0 XUMHUYECKH Pa3THYHBIM TUIAM IOPOJ)
Peakunonnsle psasl boysna

Ycnosust 00pa3oBaHUS W THIHYHBIE MAHEPAIIBI TIETMAaTHTOBBIX MIPOIIECCOB

I'maBHBIC OTAMYMS NETMATHUTOB OT MarMaTHYECKUX, MATEPUHCKUX MOPOJ

VYcnoBust 00pa3oBaHUs ¥ THITHYHBIC MHHEPAIIbI, ITHEBMATOINUTO-THIPOTEPMAIIBHBIX NTPOLECCOB (HAIKPUTUUCCKHX)
YcnoBust 00pa3oBaHUS W THIHYHBIE MAHEPAJIBl KOHTAKTOBBIX ITPOIIECCOB

Ycnosust 00pa3oBaHUS U TUIHYHBIE MUHEPAIIbl METACOMAaTHIECKHUX IPOIIECCOB

VYcnoBus o6pa3oBaHHs U TUIIMYHBIE MUHEPAIIbl THIPOTEPMAIIbHBIX POLIECCOB

DK30TeHHBIE TPOIECCH MUHEPAI000pa3oBaHUs

YcnoBust 00pa3oBaHUS M THIHYHBIE MHHEPAJIBI IPOIIECCOB BHIBETPUBAHHUS

CxeMbl TIOCIEeJ0BATEIbHOCTY U3MEHEHUSI MUHEPAJIOB IIPH XUMHUYECKOM BBIBETPUBAHUU TTIABHBIX MHHEPAJIOB KUCIBIX U

YJIBTPAOCHOBHBIX ITOPOA

19.
20.
21.
22.
23.
24.

YcnoBus 00pa3oBaHUS M TUIIMYHBIE MUHEPAJIBI OCAIOYHBIX MPOIECCOB

YcnoBust 00pa3oBaHUS U THIHYHBIE MHHEPAIIBI IIPOIIECCOB PETHOHAIBHOIO MeTaMOpGhHU3Ma.
CxeMma 110cJIe10BaTeIbHOCTH M3MEHEHNS TIaBHBIX MUHEPAJIOB TP PETHOHATIBHOM MeTamopduime
MuHepanbHbIM cocTaB KUCIBIX U YJIBTPAOCHOBHBIX MarMaTu4eCcKuX MOpox

MuHepanbHbIi cOCTaB KUCBIX U LIEJO0YHBIX IETMaTUTOB

MunepanbHblil COCTaB IPEU3EHOB U CKAPHOB




25. MuHepanbHblil COCTaB BBICOKO-, CPEIHE- U HU3KOTEMIIEPATYPHBIX I'MIPOTEPMAIbHBIX TEIl

26. MuHepanbHbIH COCTaB KOP BbIBETPHBAHHS

27. VYcnoBust 00pa3oBaHUS 30HBI BTOPHYHOTO CYIB(QHUIHOTO 000TaIICHHS

28. MuHepanbHEIA COCTaB OCAJOYHBIX 00pa30BaHUH

29. MuHepanbHbIH cocTaB METaMOPPHUUECKUX TOPOJ Pa3HbIX THIIOB

30. Posnb neTyunx KOMIOHEHTOB B IIpoLieccax MUHEPanooOpa3oBaHus (MarMaTHueckoM, IErMaTUTOBOM, METACOMaTHUECKOM)
31. PacripocTpaneHHOCT, MUHEPAJIOB Pa3HBIX KJIACCOB B 3¢MHOM KOpe

Tperwuii Bompoc B Ouerax

CaMOpO/IHbIE 3JIEMEHTHI

®ocdate! 1 Bonbhpamarsl

Cynbbuasl Meay, xeses3a, HUKeIs, MOInOeHa
Cynbuabpl HIMHKa, CBUHIIA, BUCMYTA, CYPbMBI, MBILIbSKA, PTYTH
OpTOCHIMKATHI C T0OABOYHBEIMU aHHOHAMH
Jucynbdupl, apceHuIbI

Oprocunukatel 6e3 100aBOYHBIX aHHOHOB
JleHTOYHBIE CUIMKATHI

JIucToBBIe CHITMKATHI (KPOME CIFON)

KapkacHble CHIIMKATHI (KpOME MOJIEBBIX IINATOB)
KapkacHble cuiiMKathl (TI0JIeBbIE IIMATHI)
IlenoueyHble CUITUKATHI

Oxcupl

Cynbdarst

Caronsl

KapOoHnatst

Konbuesble cunmkaTel

JnopTocunukaTsl

XNk~
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5.2. Tembl NHCbLMEHHBIX PadoT

. 'enes3uc u reHeTnueckue MpU3HAKM MUHEPAIOB MUPOMN-aJIMa3HON acCOLMAIM B KUMOEPIUTAX.

. 'enesuc u reHeTn4ecKre MPU3HAKA MUHEPAIOB OJIMBUH-XPOMHUTOBOM acCOIMAIIMU B YIIBTPAOCHOBHBIX IMOPO/IAX.

. 'enesnc u renernyeckre NpU3HaKu MUHEPAIOB MIIBMEHUT-TUTAHOMAarHETUTOBOM acCOI[MAIIMH B OCHOBHBIX ITOPOJIaX.

. 'enesnc u reHeTnveckue MpU3HAKH MUHEPAJIOB XaIbKOIMUPUT-TIEHTIAHIUTOBON aCCOIMAINN B OCHOBHBIX MOPOAAX.

. 'eHe3uc 1 reHeTHYECKUE MTPU3HAKK MUHEPAIOB He(hEeTHMH-aaTUTOBON aCCOIMAIIMN B IISIOYHBIX TTOPOIax.

. 'enesnc u reHeTnueckre MpU3HAKU MUHEPAJIOB IIEPJI-MYCKOBHTOBON aCCOIHAIIMH B CIIFOJIOHOCHBIX METMATHTAX.

. l'enes3nc u reHeTndeckie MPU3HAKA MUHEPATIOB JICTHIOIUT-ATEONTOBON acCOLMAINY B PEIKOMETAIbHBIX IETMATHUTAX.
. 'enesuc u reHeTnueckie MpU3HAKM MUHEPAJIOB TOMA3-KBAPLEBOM aCCOLMALMH B XPYCTaICHOCHBIX IIETMAaTUTAaX.

. 'enesnc v reHeTn4ecKre MPU3HAKU MUHEPAIOB OMOTUT-IIMPKOHOBOM acCOIMALMU B MHACKATOBBIX MErMaTUTaX.

10. I'ene3uc u reHeTHYECKHE MTPU3HAKA MUHEPATIOB STUPUH-3BIUAIINTOBOIN aCCOIMALIMU B arfmanTOBbIX ETMaTUTaX.

11. T'enesuc 1 reHeTHYECKUE MPU3HAKK MUHEPAJIOB allaTUT-MAarHETUTOBOM ACCOIMALIUY B KEJIE€30pyTHBIX KapOOHATHTAX.
12. I'eHe3uC ¥ TeHETHYECKUE MTPU3HAKA MUHEPAJIOB KAJIBIIUT-ITHPOXJIOPOBOI aCCOIHAIINN B PEIKOMETATIbHBIX KapOOHATHUTAX.
13. T'ene3uc u reHeTHYECKIE MPU3HAKA MUHEPAJIOB N3BECTKOBBIX CKAPHOB.

14. I'ene3uc ¥ reHETUYECKUE NIPU3HAKUM MUHEPAJIOB MarHE3UAIbHBIX CKAPHOB.

15. I'ene3uc 1 reHeTHYECKUE MPU3HAKK MUHEPAJIOB IUPKOH-ITMPOXJIOPOBON aCCOLMAIIMM B PEAKOMETATBHBIX AbOUTUTAX
MHACKUTOBOI'O HHTPY3HUBA.

16. I'ene3uc u reHeTHUECKHE MTPU3HAKA MUHEPAJIOB TAHTAIUT-MHUKPOJIUTOBON aCCOIUAIINY B PEIKOMETAIbHBIX aMa30HUTOBBIX
TpaHUTax.

17. T'eHe3uC ¥ TeHEeTHYECKUE MTPU3HAKKH MUHEPAJIOB BOJIb(PPaMHUT-OpHILIIOBas aCCOIMAIINS B rpeli3eHax.

18. T'eHe3uc u reHeTHYECKHe MPU3HAKA MUHEPATIOB BEICOKOTEMIIEPATYPHBIX JKUIL.

19. I'eHe3uc 1 reHETUYECKUE ITPU3HAKY MUHEPAJIOB CPEAHETEMIIEPATYPHBIX HKUIL.

20. I'ene3uc v reHeTHYECKUE IPU3HAKM MUHEPAIOB HU3KOTEMIIEPATYPHBIX JKUIL.
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5.3. OueHouHbIE CpeaCTBA

Bce ouenouHble CpeAcTBa IPEICTABICHBI B IPUIOKEHHU.

5.4. IlepeyeHb BU/IOB OLEHOYHBIX CPEIACTB

OrneHOUHBIE CpeICTBA pa3paboTaHbl I BCEX BUIOB YUeOHOM JesITEbHOCTH CTYICHTa — JIEKIHiA, TaO0paTOPHBIX 3aHATHUH,
CaMOCTOSITEIPHOM Pa0OThI U IPOMEKYTOUHOM arTecTari. OlleHOYHbIE CPeICTBA MPEACTABICHBI B BUC:

- CPEIICTB TEKYIIEro KOHTPOJIS: TIPOBEPOUHBIX PAOOT IO PEIICHUIO 3a]1a4, TUCKYCCHHU TI0 TEME;

- CPEIICTB UTOTOBOTO KOHTPOJISI — MPOMEKYTOYHOM aTTECTAINKU: 3aUeTa BO 2 CEMECTpe, JK3aMeHa B 3 ceMecTpe, a Takke KypcoBast
pabota B 3 cemectpe.

6. YAEBHO-METOIUYECKOE 1 TH®OPMAIIUOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MOIYJIA)

6.1. PexomeHnayemasi iutTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

JI1.1 |berextun A. T Kypc munepanoruu M.: KJ1V, 2008

ABTOpBI, COCTaBUTEIH 3ariaBue W3znarenbcTBO, TO




ABTOpBI, COCTaBUTEIH 3ariaBue W3znarenbcTBO, TO
JI1.2 |berextur A. T'. Kypc munepanoruu [OnexrpoHHbIi pecypc/TexcT]: yueOHOe M.: K11V, 2014
nocobue
JI1.3 | 3aBesnos E. H. Kpucrannonorus. OCHOBHbBIE IPENCTABICHUS O KpUCTaIaX, M.: K1Y, 2016
KPUCTAJUTMIECKHX BEIIECTBAX W METONAX WX N3yUYCHUS. 3a1a4n
M0 TEOMETPUUECKON KPUCTAIIOTrpaduy U aHATH3 X PEIICHUH
[Onexrponnsiit pecype/Teker] : ydeOHOe mocodue
JI1.4 |3aBbsnos E. H. OCHOBHBIE MPEACTABICHUS O KPUCTAIIIAX, KPUCTAIUTHYECKIX M.: PITPY, 2007
BEII[eCTBAaX M MeToax ux m3ydeHus (Kpucrammomorns): yueGHOC
nocobwue
6.1.2. lonoJiHNTEIbHASA JUTEPATYPa
ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, rog
JI2.1 |3aBbanos E. H. I'eomeTpust MHOrOrpaHHUKOB KpUCTAJLIOB [neKTpoHHbIA pecype | M.: MI'PU-PITPYVY, 2016
MI'PU]: yuebHoe mocobue AJisi MPaKTUYeCKHX 3aHATHH 110 Kypcy
"Kpucrammorpagus"
6.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenbcTBO, rof
JI3.1 |3aBbsnoB E. H. I'eoMeTpuss MHOTOIPaHHHKOB KPHUCTALIOB: yueOHOe mocobue M.: PITPY, 2007
JI3.2 | E.N. PomanoBa, M.B. | MuHepanoru4eckue 0COOCHHOCTH U JIMarHOCTHYECKUE CBOHCTBA M.: MI'PU-PITPY, 2018
Xompau, M.JI. nu3yMpyza, pyouna, canupa, anekcanapura [ DIeKTpOHHbIH
JloGs130Ba, FO.IT. pecypc MI'P1]: yuebHOE TOCOOHE
Coiomxosa
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn ""UnTepHet"
D1 | DnexrpoHHble pecypcsl bubnuorexku MI'PU
92 | 000 «Kuwxnsiit [Jom Yausepcutera (bubnnoTex)
33 | O6menocTymHEIH HayYHO-00pa30BaTeIbHBIN TOPTAT
34 | O6uienoctynHbIi HHGOPMAIMOHHEIH nopTan «Bce o reomorum»
25 | 000 3BC Jlanb
6.3.1 Ilepevyenn NporpaMMHOro odecrnev4eHust
6.3.1.1 | Office Professional
Plus 2013
6.3.1.2 | Windows 10
6.3.2 TlepevyeHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | DnexrponHO-6ubnuoTeynas cucrema «Kumxkasli Jlom Yrusepcutera» ("bubmuoTex")
6.3.2.2 | DnekrpoHHO-OubNMHOTeUHas cucrema "JlaHp"
Hocryn k xomnekiusm snexrponHbix uzgannii 9bC "Usnatenscrso "Jlanp"
6.3.2.3 | ba3a maHHBIX HayYHBIX HJIEKTPOHHEIX XXypHasIoB "eLibrary”
6.3.2.4 | UndopMannoHHO-aHATMTHYECKIH IeHTp "Munepar”
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHHUIIJIMNHbI (MOAYJIS)
AynuTopust Hasnauenue OcHarenue Bupg
6-54 AynuTopus cuCTeMaTH4YeCKOU 24 T1.M. Cromnsl — 12 mrT., cTON

MHHEpaIOruu. YuebHas
ayIUTOpUS IS IPOBEICHUS
JICKITMOHHBIX, 1Ta00paTOPHBIX U
IIPAaKTUYECKUX 3aHATUH,
KYPCOBOTO ITPOEKTUPOBAHHUS,
KOHCYJIbTAIU, TEKYLIETO
KOHTPOJISL U IIPOMEXKYTOUHON
aTTecTaluu

MeJIoBasi Jocka,
crcTeMaTH4YecKast KOJUTCKINS
MHHEPAJIOB ¥ TOPHBIX IIOPOJ,
pakoBHHA

npenojasares — 1 mWr., cTyibs,

8. METOJAUYECKHE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUTITIMHBI (MO YJIS)

Metonudeckie ykazaHHs 10 U3YUESHUIO AUCHUIIIHHBI «KpucTamiorpadus 1 MUHEPAIOTHs» MPEACTABICHBI B TPUIOKEHHH U
BKJTFOYAIOT B ceOs:
Metonudeckue yKazaHHs JIJIsl 00YUIarOIIUXCs IO OpraHU3aIMy yIeOHON esITeIbHOCTH.

1.




2.
3.

Meroandeckue yKazaHUS [0 OPTaHU3ALUH CAMOCTOATEIBHON paboThl 00yJarOIUXCsl.
Metonuueckue ykazaHMs M0 OpraHU3aliK MpOoLEeaAyphl OLIEHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U (MJIM) OIBITA

ACATCIIBHOCTH, XapAKTCPUIYIOIIUX STAIIbl (bOpMI/IPOBaHI/I?[ KOMHCTGHHHﬁ.




