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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

3HaHWE 3aKOHOB OpPTraHU3allui MAaTePUH HA METra-, MaKpo- U MUKPOYPOBHSIX - IMTOC(EPHI, TOPHBIX TIOPOJI, MUHEPAJIOB,
KPUCTAIUIMYECKUX CTPYKTYP M UX MPOSIBICHUS Ha IPUPOAHBIX 00BEKTaX, CBI3aHHBIE C UX BHYTPEHHUM CTPOCHUEM U
OKpYyXarolmen cpenoi.

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

Iuxn (paznen) OIL:

|BI.B

21

TpeGoBaHus K NpeIBapHTEIbHOI OATOTOBKE 00yYaI0OLIErocsi:

2.1.1

dusrka

2.1.2

Xumus

2.13

OO01as reosorus

2.14

Ha‘ICpTaTeJ’ILHaH TCOMETPUA U KOMITBIOTEPHAS NHKXCHCPHO-TCOJIOTNICCKasA Fpa(l)I/IKa

2.2

Jucuunanabl (MOyJIN) M MPAKTUKH, 115 KOTOPHIX OCBOeHHE TAHHON THCIUTIIHHBI (MOXYJIsI) HEOOXOIHMO KaK
npeiIecTBYOIIee:

2.2.1

IeTporpadus

222

OCHOBEI YYCHUS O IMOJIE3HBIX NCKOMMAE€MbIX

223

l'ocynmapcTBeHHast HTOrOBas aTTecTanys (3allUTa BBITYCKHOW KBTH(UKAIIMOHHON paboTHI, BKITIOYas IIOTOTOBKY K
IIPOLIeType 3aIIUTHI U MIPOLEAYPY 3aITUTHI)

3. KOMIIETEHIIUH OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUIIJIMHBI

(MOZYJIST)

IIK-13: cnoco6HOCTHIO U3y4aTb, KPpUTUYECKHN OLICHUBATH HAYYHYI0 U HAYYHO-TEXHUYECKYIO l/lH(l)OpMallI/l]O OTCYECCTBCHHOI'0

H 3apy6emn0r0 OIbITA M0 TEMATHKE MCCJIETOBAHUI re0JI0rTHY€eCKOro HaIllpaBJIeHUA

3HaTh:
YpoBeHb | | OCHOBHBIE HCTOYHUKHI HAYYHO-TEXHUIECKON HH(OPMALIMU OTEYECTBEHHOTO U 3apyO0eKHOT0 OIBITa 0 TEMATHKE
HCCIIEZIOBAHNI Te0JIOTHIeCKOr0 HAaIPaBIeHHUS
YpoBeHb 2 | cOBpeMeHHBIE 0a3bl JAHHBIX MO HAYYHO-TEXHUYECKOH HHPOPMAITUH
VYposens 3 | *
YMeTh:
VYpoBeHb | | oLleHHBATh HAYYHYIO H HAyYHO-TEXHHYCCKYIO HH(POPMALIUIO OTEYSCTBEHHOrO 1 3apy0eKHOr0 OIbITa [0 TEMaTHKE
HCCIICIOBAHUI MeOJIOTHYECKOTO HAPaBICHHS
YpoBeHb 2 | cHCTEMAaTHYECKU H3y4aTh, KpUTHICCKH OLICHUBATH HAYYHYIO U HAYYHO-TEXHHUUECKYIO HH()OPMAIIHIO
OTEYECTBEHHOTO U 3apy0eKHOTO OMBITA IT0 TEMATHUKE UCCIICAOBAHNN I€0JIOTHIECKOr0 HAIIPaBICHUS
YpoBenp 3 | *
Baanernb:
YpoBenb | | nHQOPMAIIMOHHBIMU pECYpPCaMH OTEUECTBEHHOTO U 3apy0Oe)KHOTO OIBITa TI0 TEMATHKE UCCIIeIOBAHMIMA
TeO0JIOTHYECKOT0 HAMpaBIeHUS
VYpoBeHb 2 | cOBpeMEeHHBIME HH(DOPMAIIMOHHBIMH PECYpCaMy OTEYECTBEHHOrO 1 3apyOeKHOr0 OIBbITa [0 TEMaTHKe
HCCIICIOBAHUI FEOJIOTHYECKOTO HAPaBICHHS
VYpoBenb 3 | *

IIK-3: cnoco0HOCTHI0 IPOBOAUTH Ie010rH4ecKre Ha0II0IeH!s U OCYLIEeCTBJSATh UX JOKYMEHTAIUI0O HA 00beKTe H3yYeHH s

3HaTh:
YpoBenb | | TpeboBaHMS K MPOBEACHUIO I€OIOTHUECKOM TOKYMEHTALUU TOPHO-Pa3BEeJOYHBIX BEIPAOOTOK
YpoBeHb 2 | METOIMYECKHE HHCTPYKIHMHU K MPOBEICHHUIO [€0JIOrOPa3BeIOYHBIX paboT
YpoBenp 3 | *
Ymertn:
VYposenb | | MpoBOAUTE HAOMIOACHUS 32 TCOJIOTHIECKUMHE MPOIECCaMH B 00BEKTaMU
VYpoBeHb 2 | TPOBOIUTE HAOMIOJCHUS 3a TCOJIOTHIECKUMH IPOIleCCaMt M 00BEKTaMH € MCIIOIB30BaHUEM I'€0JI0T0-
reo(pU3MIECKOT0 IPOrPaMMHOr0 00eCIeUeHHS
VYposens 3 | *
Baagern:
VYpoBenb | | mpuémMamMu reoorun4eckoi TOKyMEHTaluu KaHaB, TOPHBIX BEIPAOOTOK M CKBaXKMH Ha OObEKTE N3yUCHHS
YpoBeHb 2 | METOZIaMH T'€OJIOTHUYECKON JOKYMEHTAH Iyp(doB, TpaHIIeH, KaHaB, MMOI3eMHBIX TOPHBIX BEIPAOOTOK M CKBAYKHH Ha

o0beKTe HU3YyUYCHUA

Yposens 3

*




OIIK-6: roTOBHOCTHIO IPOBOAUTL CAMOCTOSITE/ILHO HJIU B COCTABE IPYIIIbI HAYYHbIIl IOUCK, peanu3ys clielajJbHble

cpeacrea U METOADLI NMOJTYYE€HUSI HOBOI'O 3HAHUA

3HaThb:
VYpoBeHb | | OCHOBHBIE 3a/1a4l HAYYHBIX UCCIEIOBAHUH 1 IPOOIEM I€OJIOTHH.
VYposens 2 | pyHIaMEHTANBHBIC U IPUKIIAHBIC 331a41 HAYYHBIX MCCIIEIOBAaHNH 1 pemeHns (PyHIaMeHTAIBHBIX IPo0ieM
T€OJIOTUH.
YpoBenp 3 | *
Ymers:
VYposenb | | HCTIONB30BAaTh COBPEMEHHYIO anmaparypy, 00opyoBaHue, HH(OPMAIMOHHbBIE TEXHOIOTUH IS pELICHU 3a/1a4
HayYHbIX UCCJICIOBAHHUH C HCIIOJIb30BaHUEM HOBEHILIETO OTEUECTBEHHOTO M 3apYOEKHOT'0 OIbITa
VYpoBeHb 2 | mpodhecCHOHaNBHO UCHONIB30BAaTh COBPEMEHHYIO aIllapaTypy, 000py1oBaHHe, HHPOPMAIMOHHbIE TEXHOJIOTHH JUIS
pemIeHns 3a1a4 HayYHBIX HCCIIEI0BAaHHUH C MCIIONB30BAaHHEM HOBEHIIIET0 OTEUIECTBEHHOTO U 3apYOSKHOTO OIBITa
VYposens 3 | *
Baagers:
VYpoBeHb | | HaBBIKAMH CAMOCTOSITEITBHOM PabOTHI Ha COBPEMEHHOM ammaparype, 000pyI0BaHHH, HABBIKAMH TIPHMEHEHHS
MH()OPMALMOHHBIX TEXHOJIOTHIA.
YpoBeHb 2 | TEXHOJIOTHEH caMOCTOATENbHON pabOTHI HAa COBPEMEHHOI anmapaType, 000pyA0BaHHH, HAaBBIKAMH MIPUMEHECHUS
NH(OPMALMOHHBIX TEXHOJIOTHH, C NCIIONB30BAHUEM HOBEHIIIEr0 OTEYECTBEHHOIO U 3apy0eKHOTr0 OITbITa
VYpoBenn 3 | *

OIIK-1: cnoco0HOCTHIO peliaTh CTAHAAPTHbIE 33]a44 NMPO(ecCHOHATLHOI 1esITeIbHOCTH Ha 0OCHOBE HH(OPMALMOHHOM U
O0ubuorpadguuecKoii KyJabTypbl ¢ IPpUMeHeHUeM HHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIl ¥ C Y4eTOM OCHOBHBIX

TpedoBaHMii MH(pOPMAaLMOHHOI (e30MacHOCTH

3HaTh:

VYpoBenb | | ocHOBHBIE HH(GOPMALIMOHHBIE PECYPCHI U POCTEHIIIE NHPOPMAIIMOHHBIE TEXHOJIOTHH B PA3IUUHBIX cepax
npodeccroHanbHOM ACSTEIBHOCTH.

VYpoBeHb 2 | OCHOBHBIEC T€OMH(DOPMAIIOHHBIE U HH(OPMAIIMOHHO-KOMMYHHUKAIIOHHBIC TEXHOJIOTHH B MOACITHPOBAHHU
T'€OJIOTMIECKUX TPOIIECCOB U 0OBEKTOB

VYpoBenb 3 | *

Ymern:

VYpoBeHnb 1 | mpuoOpeTaTh ¢ MOMOIIIBIO HHPOPMAITHOHHBIX TEXHOJIOTHI U UCTIOIh30BaTh B MPAKTHYCCKON JCSTEIHEHOCTH HOBBIC
3HaHUS U YMEHUsI, B HOBBIX 00JIACTSX U C YI€TOM OCHOBHBIX
TpeboBanuii HHYOpMAIMOHHON O6E30aCHOCTH.

VYpoBeHb 2 | COBEPIICHCTBOBATHCS C IIOMOLIBI0 HH()OPMAIIMOHHBIX TEXHOJOTHIA U UCIIOIb30BATh B IIPAKTHYCCKOM JEITEIILHOCTH
TIPU PEIICHUH CTaHAAPTHBIX 3a/1a4 MPOPECCHOHATFHON AATCIHHOCTH.

YpoBenb 3 | *

Buaaners:

VYposenb | | HaBBIKaMu paboThl ¢ IHTEpHET, C IpOrpaMMHEIM 00ecIiedeHHeM HHPOPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI ¥ YI€TOM OCHOBHBIX
TpeboBanuii HHHOPMAIIMOHHON OGE30IaCHOCTH.

YpoBeHb 2 | HOBBIMH 3HAHUSIMU M YMEHUSAMHE B o0nacTsix [T-TexHonoruid, HaBbIKaMy pabOTHI ¢ TOPHO-TCONIOrHYSCKIMU U
TCOJIOTMYCCKUMH HH()OPMAIIMOHHBIMH CHCTEMaMH, CIIOCO0aMH MOCTPOCHHS KaPKACHBIX U OJIOYHBIX MOJIEICH
MECTOPOXKACHUH TBEPBIX ITOJIE3HBIX HCKOMTAEMBIX U 3aJIeXKeH YTIIeBOTOPOIHOTO CHIPhSI.

VYpoBenb 3 | *

B pe3yabTaTte ocBOeHUS JMCUMILIMHBI (MOY.I51) 00yUaloUIuiics 10/KeH

3.1|3nars:

3.1.1 | mpUHIUIBI COBPEMEHHOH KIacCH(PHUKAINI MIHEPAJIOB.

3.1.2 [ 3aBUCHMOCTD BHEIIHEH (POPMBI H CBOMCTB KPUCTAITMIESCKOTO BEIIECTBA OT €r0 BHYTPEHHETO CTPOCHHUS U IIPOIIECCOB

MHHEPanooOpa30BaHHs.

3.1.3 [ OcHOBHBIE TUAarHOCTHYECKHE IPH3HAKU ((hU3MUECKIE CBOMCTBA) MHHEPAIOB, XUMUYECKUI COCTAB, ITOJIEBHIC H

1a00paToOpHBIE METOJIBI X OMpPEACIICHNUSI.

3.1.4 [ OcHOBHBIE ITPOIIECCHI MHUHEPAIOO0Pa30BaHKs M BAKHEHIIINE TAPareHeTHIECKUE ACCOINAIIHH.

3.1.5 [ [TorckoBOE U MPOMBINUICHHOE 3HAYEHHE MUHEPAJIOB, TOPHBIX MOPO H PY/I.

3.1.6 [ OcHOBHBIC Hay4HBIE JOCTHKEHHS B 00JIACTH COBPEMEHHOH MHHEPAJIOTHH, POJIb OTEYECTBEHHBIX U 3apYOC/KHBIX YIEHBIX B

Iponecce CTaHOBJICHUA U Pa3BUTHA MUHEPAJTIOTUH.

3.2 ¥mern:

3.2.1 | mpoBOIUTH aHAJIN3 JUATHOCTUYECKUX IIPU3HAKOB MUHEPAJIOB, TOPHBIX OPO U PYJ U METOJIUKE.

322 BBI6I/IpaTL ONITUMAJIBHBIC METOAbI PCIICHHUSA 3aJa9 AUAIrHOCTHKH, UCIIOJIb30BAaTh CPABHUTCIILHBIC




323

METOIBI OIIPEACIICHNA.

324

OHpeZ[eJ'IﬂTB TI/IHOMOp(I)HLIC MHHEPAJIbl U TCHCTUYCCKUC IPU3HAKU JJI YTOUHCHUS I'CHE3MCa MUHEPAJIOB, TOPHBIX ITOPOA U

PYA.

33

Baanern:

3.3.1

JMarHOCTHKY MIPUPOJHBIX 0OBEKTOB (MHHEPAJIOB, TOPHBIX TIOPOI U PYII).

332

OmnpeneneHus FTeHETHYECKUX MTPU3HAKOB U YCIIOBUI MHHEPanoo0pa30BaHUs.

333

O6HaIIaTI) HaBBIKOM HCIIOJIb30BaHUS I/IH(I)OpMaHI/II/I O MPOMBINVICHHO 3HAYMMbIX MHUHCpaAJIaX U 'OPHBIX OpOJAaXx.

4. CTPYKTYPA U COAEPKAHHUE JUCHUIIIMHBI (MO YJIA)

Kon HaumeHoBaHue pa3iejioB U TeM /BUJ Cemectp | YacoB | Komneren- | Jlurepatypa | Uure | Ilpumeuanue
3aHATHSA 3aHaTus/ / Kype M PaKT.
Pazpen 1. Kpucraiaiaorpagus n odmas
MHHePAJIOrust

1.1 Kpucrannsr B 3emMH0i#i kKope. CBOOOIHBIIH 2 0,5 JI1.4 J11.1 0,5
pocT. 3aKOH MOCTOSIHCTBA YTJIOB. JI1.3
T'onnomerpsl. CUMMETPUS HIEATBHBIX JI1.2J12.1J13.
KPHUCTAIIJIOB, DJIEMEHTH CHMMETPHH, 1
BUJIBI CHMMETPUH, CUHTOHUH. /JIex/ 215253 54

35

1.2 Kpucramtsl B 3eMHO# Kope. CBOOOIHBIIH 2 0,5 JI1.4J11.1 0
pocT. 3aKOH ITOCTOSHCTBA YTJIOB. J1.3
I'onnomerpsl. CHMMETpHS HICaTbHBIX JI1.2J12.1J13.
KPUCTAIIJIOB, 2JIEMEHTHI CHMMETPHH, 1
BUJIBI CHMMETPHUH, CHHTOHHH.

/J1a6/

1.3 I'Homo-cTepeorpaduueckoe 2 0,5 JI1.4 J11.1 0,5
NIPOEKTUPOBAHUE IPAHEH KPUCTAILIOB, JI1.3
nosica. TeopeMbl CII0KEeHHsI 3JIEMEHTOB JI1.2J12.1J13.
cumMeTpuu. [IpuHIUT BBIBO/IA BHIIOB 1
CUMMETPHHU.

/JTex/

1.4 I'momo-crepeorpaduueckoe 2 0,5 JI1.4 J11.1 0
MIPOEKTUPOBAHUE IPaHEH KPUCTAILIOB, JI1.3
nosca. TeopeMbl CII0KEHUS 3JIEMEHTOB JI1.2J12.1J13.
cummMmeTpud. [IpuHIKT BBIBO/A BUIOB 1
CUMMETPHHU.

/J1a6/

1.5 IIpoctsie hopmel kpucTaios. [IpuHImn 2 0,5 J1.4J11.1 0,5
UX BbIBOZIa. MeToA ompeenieHune JI1.3
MPOCTHIX (OPM KyOUIEeCKOH CHHTOHHHU. JI1.2J12.1J13.

1
/JTex/

1.6 IIpocteie hopmbl KpucTamios. [IpuHiun 2 0,5 JI1.4 J11.1 0
HX BBIBOJIA. MeToJ orpeieicHue JI1.3
MIPOCTHIX (OPM KyOM9IeCKOH CHHTOHHUH. JI1.2J12.1J13.

1
/J1a6/

1.7 3aKoH LembIx yncenn. MuiepoBckue 2 0,5 J1.4J11.1 0,5
CHUMBOJIBI I'paHel KpUCTAJLIOB. JI1.3
OpToroHajibHble CHCTEMBI KOOPIUHAT. JI1.2J12.1J13.
I'excaronanbHasi © MOHOKIMHHAS 1
CUCTEMBI.

/JTex/

1.8 3aKoH HenbIx yncea. MusuiepoBckue 2 0,5 JI1.4 J11.1 0
CHUMBOJIBI TPaHEH KPUCTAIIIIOB. JI1.3
OpToroHajabHbIE CUCTEMBI KOOPAUHAT. JI1.2J12.1J13.
I'ekcaronanbHast © MOHOKITMHHAs 1
CUCTEMBI.

/J1a6/




1.9 AHH30TpONNS CBOUCTB KPUCTAIIJIOB. 0,5 JI1.4 J11.1
Kpucrammndeckue u aMmophHbie JI1.3
BELIECTBA. DHEPreTHYECKask MOJENb JI1.2J12.1J13.
pocta kpuctamuioB. CaMoorpaHka. 1
Jucnokannu B KpUCTAIUTMYECKUX
cTpykTypax /Jlex/

1.10 AHM30TPOIHS CBOHCTB KPUCTAIIJIOB. 0,5 JI1.4 JI11.1
Kpucramumaeckue n amopdHbIe J1.3
BElIECTBA. DHEPreTUYecKasi MOJIENb JI1.2J12.1J13.
pocra kpuctauioB. CaMoorpaHka. 1
Jucrokannuy B KpUCTAIUTHYECKAX
cTpykrypax /J1a6/

1.11 CBsI3b CKOPOCTH POCTa IpaHei KpucTasuia 0,5 JI1.4 J11.1
C PETUKYJISIPHOM IJIOTHOCTHIO TPaHEeN U JI1.3
orpaskoii kpucrammia. Cpena o0pa3oBaHHs JI1.2J12.1J13.
U peaNbHbIe KPUCTAIITBI, ONpeACTICHuE X 1
HUCTUHHOW CUMMETPHH.

MuHepanoruyeckue pasHoBHIHOCTH
IIPOCTHIX (HOpPM.
/J1ex/

1.12 CBsi3b CKOPOCTH POCTa rpaHel KpucTaia 0,5 JI1.4 JI1.1
C PETUKYJIIPHON IUIOTHOCTBIO TPaHel U JI1.3
orpaHkoi kpuctaiuia. Cpema oOpa3oBaHuUs JI1.2J12.1J13.
U peallbHble KpUCTAJIBI, ONPEAETICHUE UX 1
WCTUHHOW CUMMETPHH.

MuHepanornieckue pa3sHOBHIHOCTH
MPOCTHIX (OPM.
/J1a6/

1.13 Arperarbl KpUCTAJUTMUECKUX UHAUBUIIOB. 0,5 JI1.4 JI1.1
I'eomerpuueckuii oT60p. J{BOHHUKY. J1.3
OnuTakcusl. JI1.2J12.1J13.

1
/JTex/

1.14 Arperarbl KpUCTAJUTMUECKUX UHAUBUJIOB. 0,5 JI1.4 J11.1
T'eomeTrpuueckuii or6op. JIBOWHUKH. J1.3
Onurakcusl. JI1.2J12.1J13.

1
/J1a6/

1.15 [IpuHIUI PEHTT€HO-CTPYKTYPHOTO 0,5 JI1.4 J11.1
aHanmu3a. Y CcIoBus TUGPaKIK Ha TPEX JI1.3
aTOMHBIX psaax /JIex/ JI1.2J12.1J13.

1

1.16 [IpuHIUN PEHTTEHO-CTPYKTYPHOTO 0,5 JI1.4 J11.1
aHanmu3a. Y cIoBus TUGpaKIy Ha TPEX J1.3
aTOMHBIX panax /J1a6/ JI1.2J12.1J13.

1

1.17 H3omopdusm 1 n3oMopdHbIe 3aMeLeHHUS. 0,5 JI1.4 J11.1
VYcnoBus 3aMeLeHNs], TUITBl 3aMEILEHUS. JI1.3
ATroMHBIe 1 HOHHBIE Y eKTHBHEIC JI1.2J12.1J13.
panuycs! /JIex/ 1

1.18 W3zomophusm u n3oMophHEIE 3aMEIIeHHS. 0,5 J1.4J11.1
VYcnoBus 3aMeLeHNs], TUITbI 3aMEILEHUS. JI1.3
ATtoMHBIE 1 HOHHBIE (P eKTHBHEIC JI1.2J12.1J13.
panuycs! /J1a6/ 1

1.19 IInorHelimue ynakoBku. TUIIBI TyCTOT. 0,5 JI1.4 J11.1

TTonumophu3M U NOMUTHIIHSA. JI1.3
Kpucramimueckue pemérky, JI1.2J12.1J13.

3JIEMEHTApHbIC A4ekKu. TUIIBI TUeeK

/Jlex/

1




1.20 IInoTHelimue ynakoBku. TUIBI ITyCTOT. 0,5 J1.4J11.1
TTomumophu3M U TONTUTHITHS. JI1.3
Kpucrammmueckue pemérky, JI1.2J12.1J13.
3JIEMEHTAPHBIC A4YelKu. TUIIbI T9eeK 1
/J1ab/

1.21 Pacnpoctpanenue cBera B KpucTamiax 0,5 JI1.4 J11.1
(10 CHHTOHUSAM), ITBE30- U J1.3
MUPODJIEKTPUYECKUE CBONCTBA. JI1.2J12.1J13.
MarHuTHbIE CBOMCTBA. 1

/JTex/

1.22 PacnpocTpaneHue cBeTa B KpUCTaIax 0,5 J1.4J11.1
(110 CUHTOHUSAM), IHE30- U JI1.3
MUPORJIEKTPUYECKUE CBONCTBA. JI1.2J12.1J13.
MarHuTHBIE CBOWCTBA. 1

/J1ab/

1.23 3HaueHUE MUHEPAJIOB U MUHEPAJIOTMH B 0,5 JI1.4 J11.1
MIPAKTUYECKOH JESITEIbHOCTU YEI0BEKA. J1.3
HUctopus munepanoruu. [Tonsarue JI1.2J12.1J13.
«MHUHEpa. 1

/JTex/

1.24 3HaveHNe MUHEPaIoB U MUHEPAJIOTUH B 0,5 J1.4J11.1
MIPAaKTUYECKON JesTETbHOCTH YeIOBeKa. J1.3
Hcropus munepanoruu. Ilonarue JI1.2J12.1J13.
«MHUHEpAI». 1

/J1ab/

1.25 ConepxaHue XMMUYECKUX 3JIEMEHTOB B 0,5 JI1.4 J11.1
3eMHOI kope. OCHOBHBIE METOIbI J1.3
oIpeneNeHus XMMUYEeCKOro cocTaBa 1 JI1.2J12.1J13.
BHYTPEHHETO CTPOEHUSI MUHEPAJIOB. 1

/JTex/

1.26 Conepxanue XUMUYECKUX DJIEMEHTOB B 0,5 J1.4J11.1
3eMHOI kope. OCHOBHBIE METO/IbI JI1.3
OIlpeJeNIeHHs XMMUYECKOTr0 COCcTaBa U JI1.2J12.1J13.
BHYTPEHHETO CTPOCHUSI MUHEPAJIOB. 1

/J1ab/

1.27 KosnnyecTBo MUHEpaOB B IpUPOAE, UX 0,5 JI1.4 J11.1
pacnpocTpaHeHHOCTh B ipupoje. THIbI, J1.3
KJTacChl, MOKIACCHI, TPy MUHEPAJIOB. JI1.2J12.1J13.

1
/JTex/

1.28 KonunuecTBo MuHepanoB B mpupoje, UX 0,5 JI1.4J11.1
PacIpoCTPaHEHHOCTD B IIpupoje. Tuisl, JI1.3
KJIacchl, MOAKIACCHI, TPYIITBI MUHEPAJIOB. JI1.2J12.1J13.

1
/J1ab/

1.29 Baeninue cBolicTBa MUHEPAJIOB U METOJIBI 0,5 J1.4J11.1

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

1.30 BremHue cBoiicTBa MUHEPAIOB U METOJIbI 0,5 JI1.4 JI1.1

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

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

/J1ex/

1




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

1

1.33 PaGorta ¢ MonensIMu KpUCTAIJIOB, 87,25 JI1.4 J11.1
MMOCTPOCHUE CTEpPeorpadhuISCKIX J1.3
npoekuwit. /Cp/ JI1.2J12.1J13.

1
1.34 Ox3amen /MBKP/ 0,75 J1.4 1.1
J1.3
JI1.2J12.1J13.
1
Pasnen 2. Munepasorus

2.1 PacnpocTpaneHye K1acCOB MUHEPAJIOB B 0,5 J1.4J11.1
3eMHOM Kope. OCHOBHBIE CTPYKTypHBIE J1.3
MOTHBBI U KPUCTAITIOXUMHYECKAS JI1.2J12.1J13.
KITacCU(PUKAISI MUHEPAJIOB. 1J13.2
KoHCTHTY1IIMS MHHEPAJIOB M X CBOWCTBA. 01323334
Homenxknatypa munepanos. Ha3Banus. 25

/JTex/

2.2 PacnpocTpaneHne K1acCOB MUHEPAJIOB B 0,5 J1.4J11.1
3eMHOH Kope. OCHOBHBIE CTPYKTYpHBIE JI1.3
MOTHBBI U KPUCTAITIOXUMHYECKAS JI1.2J12.1J13.
KITacCU(PUKAISI MUHEPAJIOB. 1
KoncruTynus MUHEPaIoOB U UX CBOICTBA.

Homenknatypa munepanoB. Hazanus.
/J1ab/

23 Kpucramnoxumuueckast K1accupUKaIys 0,5 J1.4J11.1
CHJIMKATOB M aJFOMOCHIIMKATOB, HX J1.3
moaKtaccel. /JIex/ JI1.2J12.1J13.

1J13.2

24 Kpucrammoxumuaeckast K1accuUKaIys 0,5 J1.4J11.1
CHJIMKATOB M aJTFOMOCHJIMKATOB, HX JJ1.3
MIOJKIIACChI JI1.2J12.1J13.

1
/J1ab/

2.5 0O030p KOHCTUTYILIMOHHBIX OCOOEHHOCTEN 0,5 JI1.4 J11.1
U XapaKTePHBIX JUarHOCTHYECKUX JI1.3
CBOMCTB KapKaCHBIX aJIlOMOCUJINKATOB JI1.2J12.1J13.

1
/J1ex/

2.6 0O030p KOHCTUTYIIMOHHBIX OCOOCHHOCTEH 0,25 JI1.4J11.1
U XapaKTEPHBIX JUATHOCTHYECKUX JI1.3
CBOMCTB KapKaCHBIX aJIlOMOCUIINKATOB JI1.2J12.1J13.

1J13.2
/J1ab/

2.7 0O030p KOHCTUTYIIMOHHBIX OCOOCHHOCTEH 0,5 JI1.4 J11.1
U XapaKTEPHBIX JUATHOCTUUYECKUX J1.3
CBOICTB LIEMIOYEYHBIX U JIEHTOYHBIX JI1.2J12.1J13.
CHJIMKATOB. 1
/JTex/

2.8 0O030p KOHCTUTYILIOHHBIX OCOOEHHOCTEH 0,25 JI1.4 J11.1
U XapaKTePHBIX TUArHOCTHYECKUX JI1.3
CBOWCTB I[ENOYEUHBIX U JICHTOYHBIX JI1.2J12.1J13.
CUJIMKATOB. 1J13.2
/J1ab/

2.9 0O030p KOHCTUTYIIMOHHBIX OCOOCHHOCTEH 0,5 JI1.4 J11.1
U XapaKTEPHBIX JUATHOCTUUYECKUX J1.3
CBOMCTB JIICTOBBIX CUJIMKATOB. JI1.2J12.1J13.

/Jlex/

1




2.10 O030p KOHCTUTYLHOHHBIX OCOOCHHOCTEN 0,25 J1.4J11.1
1 XapaKTePHBIX TUArHOCTUYCCKUX J1.3
CBOMCTB JIMICTOBBIX CHJIMKATOB. /J1a0/ JI1.2J12.1J13.

1J13.2

2.11 0O030p KOHCTUTYIIOHHBIX OCOOEHHOCTEH 0,5 JI1.4 J11.1
U XapaKTePHBIX UArHOCTHYCCKUX J1.3
CBOMCTB OCTPOBHBIX CHJIMKATOB JI1.2J12.1J13.

1
/JTex/

2.12 0030p KOHCTUTYILIMOHHBIX OCOOEHHOCTEN 0,25 JI1.4 J11.1
U XapaKTePHBIX AUArHOCTUYECKUX J1.3
CBOMCTB OCTPOBHBIX CHJIUKATOB JI1.2J12.1J13.

1J13.2
/J1a6/

2.13 0O030p KOHCTUTYI[MOHHBIX OCOOCHHOCTEH 0,5 JI1.4J11.1
U XapaKTEPHBIX JUATHOCTHYECKUX JI1.3
CBOWCTB COJICH KUCIOPOAHBIX KUCIIOT U JI1.2J12.1J13.
TraJIOUJIOB. 1
/J1ex/

2.14 0O030p KOHCTUTYIIHOHHBIX OCOOEHHOCTEH 0,25 JI1.4J11.1
U XapaKTePHBIX TUArHOCTHYECKUX JI1.3
CBOWCTB COJIEH KUCIOPOAHBIX 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.
MeTaMop(oreHHbIe. 1J13.2
/J1ex/

2.16 IIponeccer MuHEpamo0Opa3oBaHUs B B 0,25 JI1.4J11.1
pupoae: JI1.3
SHJIOTCHHBIC, SK30I¢HHEIC, JI1.2J12.1J13.
MeTaMop(OreHHEIE. 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.
(MarMaTu4ecKrue U erMaTUTOBBIC 1J13.2
TIPOIIECCHI).

/JTex/

2.18 00630p PU3MKO-XUMHUECKUX U 0,25 JI1.4 J11.1
TeOJIOTMYECKUX YCIIOBUN 00pa30BaHUS JI1.3
IIOPOI000Pa3yIOMINX MIHEPAJIOB JI1.2J12.1J13.
(MarmaTu4eckue U IerMaTuTOBbIE 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.
(MeracomaTHyeckue u YK30reHHbIe) /JIex/ 1J13.2

2.20 00630p PHU3UKO-XUMHUUECKUX U 0,25 JI1.4J11.1
TeO0JIOTHUECKHUX YCIIOBUHM 00pa30oBaHUs JI1.3
TTOPOA000PA3YIOIINX MUHEPAIOB JI1.2J12.1J13.
(MeTacoMaTHUecKue U 3K30reHHbIe) /J1ad/ 1

2.21 0O030p KOHCTUTYIIMOHHBIX OCOOCHHOCTEH 0,25 JI1.4 JI1.1
U XapaKTEPHBIX TUATHOCTHYECKUX J1.3
CBOMCTB OKCHJIOB U JI1.2J12.1J13.
TUAPOOKCH]IOB. 1J13.2

/Jlex/




222 O030p KOHCTUTYLHOHHBIX OCOOCHHOCTEN 0,25 J1.4J11.1
1 XapaKTePHBIX TUArHOCTUYCCKUX J1.3
CBOMCTB OKCHJIOB U JI1.2J12.1J13.
TUIPOOKCH]IOB. 1

/J1a6/

2.23 0O030p KOHCTUTYIIMOHHBIX OCOOCHHOCTEH 0,25 JI1.4 JI11.1
W XapaKTEPHBIX JUATHOCTUYECKAX J1.3
CBOMCTB CyJb(PHIOB, TUCYIb(PUIOB, JI1.2J12.1J13.
CyIb(OCONIEH MPOCTHIX BEIIECTB 1J13.2

/JTex/

2.24 0O030p KOHCTUTYIIHOHHBIX OCOOEHHOCTEH 0,25 JI1.4 J11.1
U XapaKTePHBIX IUArHOCTUYCCKUX J1.3
CBOMCTB CYJb(HIIOB, TUCYITb(HIIOB, JI1.2J12.1J13.
cynb(oconeil mpoCTHIX BEMIECTB 1

/J1a6/

2.25 0030p PHU3UKO-XUMHUECKUAX U 0,25 JI1.4 J11.1
T€OJIOTMIECKUX YCIIOBUH 00pa30BaHMs J1.3
PYIHBIX MHHEPAJIOB (MarMaTU4ecKue, JI1.2J12.1J13.
MErMaTUTOBBIE, 1J13.2
METaCcOMaTHIECKHE) /JTex/

2.26 00630p PHU3UKO-XUMHUUECKUX U 0,25 JI1.4 JI1.1
TeOJIOTHYECKUX YCIIOBUI 00pa3oBaHMs JI1.3
PYJIHBIX MUHEPAJIOB (MarMaTH4ECKHE, JI1.2J12.1J13.
MErMaTUTOBBIE, 1
METaCOMaTHYECKHE) /JTa6/

2.27 00630p PU3UKO-XUMHUUECKUX U 0,25 J1.4 J11.1
re0JIOTMYECKUX YCIIOBUN 00pa30BaHUS J1.3
PYIHBIX MUHEPANIOB (THAPOTEPMAITLHBIE, JI1.2J12.1J13.
9K30Te¢HHBIC) /Jex/ 1J13.2

2.28 00630p PHU3UKO-XUMHUUECKUX U 0,25 JI1.4J11.1
TeOJIOTHUECKHUX YCIIOBUM 00pa30oBaHUs JI1.3
PYIHBIX MUHEPANIOB (THAPOTEPMAITLHBIE, JI1.2J12.1J13.
sk3orenHsie). KonTpomsHas 1
pabota. /JIa6/

2.29 Pabota ¢ koIeKIUAMU MUHEPAIOB U 121,15 JI1.4 J11.1
ropHbIx nopoz. Ilposenenue JI1.3
JMarHOCTHKA MUHEpaioB. /Cp/ JI1.2J12.1J13.

1
2.30 Ox3amen /MBKP/ 3,85 J1.4J11.1
J1.3
JI1.2J12.1J13.

1

5. OHEHOYHBIE CPEJCTBA

5.1. KoHTpoOJIbHBIE BONPOCHI U 3aJaHUS

ITpumepHBIe BOPOCH K 3auéTy 10 aucuumumue «Kpucramiorpadus u MUHEpaIorus
. Kpucrammmueckie 1 amop¢HbIEe BelecTBa, KPUCTAIUTBI

. 3akoH CTeHO (TIepBHIil 3aK0H KpHcTauIorpadun)

. IIpuHIUn paGoTsl TOHKOMETPOB

. Baxxnerime 0cOOCHHOCTH CBOMCTB KPUCTAJIOB

. YcioBus 00pa3oBaHUs MHOTOIPAaHHHUKOB B IIPUPOJIE
. I'pacduxu HarpeBaHus (OXJIaXKACHHS) KPUCTAIIMIECKUX U aMOP(HBIX BELIECTB
. IlmockorpanHbIid pOCT KPUCTAIOB
. CUMMeTpHst KpUCTAIUIOB, BUIB CHMMETPHH, CHHT OHHH
. C1oxeHHe 3J1eMEHTOB CUMMETPUH

O 001N N K~ W —

10. [IpuHIUT BBIBO/IA BUIOB CUMMETPUHU

11. MHTepHanonanbsHoe 0003HaYEHNE BUJIOB CHMMETPHH
12. Ipuain crepeorpadudeckoro npoekrupoBanus. Cetka Bymbsda

13. IIpocTsie hOpMBI, IPUHIUI BEIBOJA

14. 3axon Betica (BTOpoii 3aK0H KprcTaIOrpadumn)
15. 3akoH ["aron (TpeTuii 3aKoH KpHcTaLTorpadum)
16. CuMBOIIBI TpaHEd KPUCTAJLIIOB




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

CKOpOCTh pOCTa U PETUKYIAPHAs IIOTHOCTh TPaHEH KPUCTAIIOB

CumBorbl pebep, COOTHOIIEHHE MEX/y CUMBOJIaMH TpaHeH 1 pedep

To4yHoe onpeneneHne CMMBOJIOB IpaHeil KpUCTAIIOB

KonreHTpanonHbIe MOTOKH, (JOPMBI peanbHBIX KPHCTA/UIOB. Y HUBepcanbHbIH npuHIm I1. Kropu
PeanpHbIe KpHCTAILIBL, CIOCOOB! ONPEENCHNS UX CHMMETPHU

MuHepanoruueckue pasHOBUAHOCTH HPOCTHIX (hOpM

Arperarbl KpUCTIIIMUECKAX UHAUBUIOB, ABOMHUKY, SIIUTAKCUS

PacnpocTpaHeHune cBeTa B KpUCTANIAX BBICIINX, CPEAHUX U HU3MIUX CHHTOHUIT
[IpuHIMO PEHTTEHOCTPYKTYPHOTO aHAIH3a

Kpucrammmdaeckue CTpyKTypbl, KpHCTAJUTNYECKUE PEIIETKHU, JJIEMEHTAPHBIE STYEHKI
Pemerxu u siuelixu bpase

M3omopdpuzm

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

ATOMHBIE 1 HOHHBIE 3P ()EKTHBHEBIC PaTHyCHI

IInoTHelmuye ynakoBKy, IIyCTOTBI B INIOTHEHIINX YIIAKOBKAX

[Monmumopdusm, npuurHb! nonuMopdusma

IIpumepHBIE BOIPOCH! K 3K3aMeHy 1o aucuuiuinae «Kpucramorpadus n MuHepamorus»
IlepBblit Bompoc B Ounerax

R

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

PasBuTHe nCIONB30BaHUSI MUHEPAIIOB B IESTEIBHOCTH YEIOBEKA

Ucropus passurus 3HaHus 0 MuHepangax. OCHOBHBIE 3TaIlbl

MecTo MUHEPAJIOTUH Cpey Te0TOTHUECKIX HayK

KoHcTuTyMs MUHEpPAIOB U UX CBOIMCTBA (IIPUMEPHI)

Kpucramnoxumigeckie GpopMyITsl MUHEPAIOB (TIPHMEpHI)

3HaueHHe U THUITBI M30MOP(HBIX 3aMEIIeHUH Y MIUHEPaJIOB (TIPUMEPHI)

[MonuMophu3M U NONUTHUNNS Y MUHEPAJIOB (IPUMEPHI)

MeTaMUKTHOCTb Y MUHEPAJIOB (TIPUMEPHI)

Mopdormoruss MUHEpaIbHBIX HHINBHIOB M arperaToB

JlmarHocTu4yeckre MaKpOCKOIMHUYECKIE CBOMCTBA MUHEPAIOB, UX OObICHEHHUE

Pa3BuTne cucremMarn3anyyu MUHEPAJIOB, COBPEMEHHAs KIIaCCH(HKaLs

Krnaccudukaryst CHIMKaToB M aTFOMOCHIINKATOB

Krnaccudukarust KuciIopogHbIX COeIUHEHUIT

Knaccugukauust pyaHbIx MUHEPaIoB (OKCHIOB, THAPOOKCHIIOB, CYIb(QHUIOB U UX aHAJIOr0OB, CAMOPOAHBIX HJIEMEHTOB)
IonsiTue «MuHEpam», 3aa4d MUHEPAIOrHU

OCHOBHBIE CTPYKTypHBIC MOTHBEI CHIIMKATOB

Tumel CTpyKTYp Yy MUHEPAJIOB

CBs13b CBOWMCTB MUHEPAJIOB C UX KOHCTUTYLUEN (IIPHUMEpBI)

IMoponoobpasyromuye XUMHIECKHE IEMEHTHI, UX COJCp)KaHNs U paclpoCTpaHEeHHe B 3¢MHOI Kope
PacnipocTpanenne mopogoo0pa3yomuX XHMHUYECKUX JIEMEHTOB M COOTBETCTBYIONINX MUHEPAJIOB B 3eMHOH KOpe
IMTpuuunsl, 00ycnaBnIuBapOIMe KOTUIECTBO MUHEPAIOB B 3¢MHOI KOpe

OCHOBHBIE METOABI ONPEAEICHH XMMUYECKOTO COCTaBa M CTPYKTYPHBIX JAHHBIX MUHEPAIIOB
Merton nepecueTa XUMHISCKAX COCTaBOB Ha XUMHUYECKHe (OpMYIIbI (TIpuMep)

Bropoii Bonpoc B Omnerax

R

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

I'eneTnueckass MUHepanorus.

I'enesuc. [laparenesuc. [lapareHeTuueckue accoyaliud MUHEPAJIOB.

Croco0s! 00pa30BaHUsI MHHEPAIOB

IMporeccsl MuUHEpanooOpa3oBaHUs, UX THUIIBI

OHJIOreHHBIE MPOLIECCHl MUHEPATI000pa30BaHHS

Tun quarpaMmbl COCTOSIHUS CUCTEMBI KBapll — KAJIMEBBIN [IOJIEBOM IIIaT

Tun guarpaMMbl COCTOSIHUSI CUCTEMBI aJIBOUT — aHOPTHUT

VYcnoBus o6pa3oBaHHs U TUIIMYHbIE MUHEPAIbl MATMaTHYECKHUX MPOLIECCOB (M0 XUMHYECKH Pa3THYHBIM TUIIaM MOPOJ)
Peakunonnsle psasl boysna

YcnoBust 00pa3oBaHUs W THITHYHBIE MAHEPAIIBI TIETMAaTHTOBBIX MIPOLIECCOB

I'maBHBIC OTIMYMSA NETMATUTOB OT MarMaTHYECKUX, MATEPUHCKUX MOPOJT

VYcnosust 00pa3oBaHUs M THITMYHBIC MHHEPAJIbI, ITHEBMATOIUTO-THIPOTEPMAIIbHBIX IIPOLECCOB (HAAKPUTHUCCKHX )
YcnoBust 00pa3oBaHUS W THITHYHBIC MAHEPAJIBl KOHTAKTOBBIX ITPOIIECCOB

YcnoBust 00pa3oBaHUS U TUITHYHBIE MHHEPAIIbl METaCOMAaTHYECKIX IPOIIECCOB

VYcnoBus o6pa3oBaHHs U TUIIMYHBIE MUHEPAIIbl THIPOTEPMANTbHBIX MPOLIECCOB

DK30TeHHBIE TPOIECCH MUHEPAI000pa3oBaHUs

YcnoBust 00pa3oBaHUS M THITMYHBIE MHHEPAIIBI IIPOIIECCOB BHIBETPHBAHHUS

CxeMbl TIOCIEeJ0BATEIbHOCTH U3MEHEHUSI MUHEPAJIOB IPH XUMHUYECKOM BBIBETPHBAHHU TTIABHBIX MHHEPANIOB KUCIBIX U

YJIBTPAOCHOBHBIX IIOPOJ

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

YcnoBus 00pa3oBaHUS M THIIMYHBIE MUHEPAJIBI OCAIOYHBIX MPOIECCOB

Ycnosust 00pa3oBaHUS U THUITHYHBIE MIHEPAIIBI IPOIIECCOB PETHOHAIBHOIO MeTaMop(hu3Ma.
CxeMa 1ocneioBaTeIbHOCTH U3MEHEHHs INTaBHBIX MUHEPAJIOB NIPU PETHOHAIBHOM MeTaMophu3Me
MuHepanbHbIM cOCTaB KUCIBIX U YJIBTPAOCHOBHBIX MarMaTHU4eCKUX MOPOL

MuHepanbHbIi cOCTaB KUCIBIX U LIEI0YHBIX IETMaTUTOB

MunepanbHblil cOCTaB IPEU3EHOB U CKApHOB




25. MuHepanbHbIi COCTaB BBICOKO-, CPEJHE- U HU3KOTEMIIEPATYPHBIX THAPOTEPMAJIbHBIX TEll

26. MuHepanbHbIH COCTaB KOP BbIBETPUBAHUS

27. VYcnoBust 00pa3oBaHUS 30HBI BTOPHYHOTO CYIB(GHUIHOTO 000TaIIeHHS

28. MuHepanbHBIA COCTaB OCAaJOYHBIX 00pa30BaHUI

29. MuHepanbHbIH cocTaB MeTaMOPGHUUECKUX TOPOJ Pa3HbIX THUIIOB

30. Posnb neTy4nx KOMIIOHEHTOB B IIpoLieccax MUHEPaIooOpa3oBaHus (MarMaTn4eckoM, NErMaTHTOBOM, METaCOMaTHIECKOM)
31. PacripocTpaneHHOCTh MUHEPAJIOB Pa3HBIX KJIACCOB B 3¢MHOM KOpe

Tperwuii Bonpoc B Omerax

CaMOpO/IHbIE 3JIEMEHTHI

®ocdaTs! 1 Bonbhpamarsl

Cynbbuasl Meay, xeses3a, HUKeIs, MOInOeHa
Cynbuapl HIMHKA, CBUHIIA, BUCMYTa, CYpbMBI, MBILIbSIKA, PTYTH
OpTOCHIMKATHI C T0OABOYHBIMU aHHOHAMHU
Jucynbdupl, apceHuIbI

OprocunukaTsl 6e3 100aBOYHBIX aHHOHOB
JleHTOUYHBIE CUIMKATHI

JIucToBBIe CHITMKATHI (KPOME CIFON)

KapkacHble CHIIHKATHI (KpOME MOJIEBBIX IINATOB)
KapkacHble cuiinkatsl (T10JIeBbIe IIATHI)
IlenoueyHble CUITUKATHI

Oxcupl

Cynbdarst

Caronsl

KapOonatst

Konbuesble cunmukaTel

JnopTocunukarel

XNk~
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5.2. Tembl NHCbLMEHHBIX PadoT

. 'ene3uc u reneTHyecke NPU3HAKU MUHEPAJIOB MUPOM-aIMa3HON acCOIMaIlMK B KUMOEpIUTaX.

. 'eHe3nc n reHeTHYECKe NPU3HAKK MUHEPAJIOB OJTMBUH-XPOMHUTOBOH aCCOLIMALINY B YIbTPAOCHOBHBIX MOPOJAX.

. 'eHe3nc n reHeTHYECKe NPH3HAKA MUHEPAJIOB MIEMEHUT-THTAHOMArHETHTOBOH aCCOIMAIIMU B OCHOBHBIX MIOPOJIAX.

. 'ene3uc u reHeTHyecKre NPU3HAKU MUHEPATIOB XaIbKOMHPHUT-TIEHTIAHIUTOBON aCCONMANU B OCHOBHBIX OPOAX.

. I'eHe3nc n reHeTHyeCKre IPU3HAKA MUHEPAIOB He(eIMH-allaTUTOBON aCCOLMAIMY B IIETIOYHBIX IIOPOJIax.

. 'eHe3nc n reHeTHYECKAe IPA3HAKA MIHEPAJIOB IEPII-MYCKOBHTOBOH aCCOIMAIINH B CIIFOJOHOCHBIX ITETMaTHTAaX.

. 'ene3nc u reHeTHYeCKe MPH3HAKA MUHEPAJIOB JIETHIONNUT-aTEONTOBOM aCCOIHAIINH B PEIKOMETAIBHBIX METMATUTAX.
. 'eHe3uc u reneTHyecKre MPU3HAKU MUHEPAJIOB TOMa3-KBApLIEBOIl aCCOLMALIUY B XPYCTaICHOCHBIX IIETMaTHTaX.

. I'eHe3nc n reHeTnyecKre IPU3HAKA MIUHEPATIOB OMOTUT-IUPKOHOBOM acCONMAIM B MHACKUTOBBIX II€TMaTHTAaX.

10. 'ene3nc n reHeTHYECKHUE TIPH3HAKA MUHEPAJIOB STUPHUH-IBIHATUTOBOIN aCCONMANNH B arTIauTOBBIX IIETMaTHTAaX.

11. I'ene3uc u reHeTHYECKHE IPU3HAKA MUHEPAJIOB allaTUT-MarHETUTOBON acCOIMAINH B XKeNe30pyIHBIX KapOOHATHTAX.
12. I'ene3uc u reHeTHYECKHE IPU3HAKA MUHEPAJIOB KaIbIIUT-MUPOXIOPOBOI aCCOLMALNY B PeAKOMETAIbHBIX KApOOHATUTAX.
13. I'ene3uc 1 reHeTHYECKUE IPU3HAKN MUHEPAJIOB U3BECTKOBBIX CKAPHOB.

14. I'ene3uc ¥ reHeTUYECKUE IPU3HAKT MUHEPAJIOB MarHE3UAIbHbIX CKAPHOB.

15. 'ene3uc u reHeTHYECKHE IPU3HAKA MUHEPATIOB IUPKOH-ITMPOXJIOPOBOH aCCOLHUALNY B PEIKOMETAIbHBIX albOUTHTaX
MHACKMTOBOI'O HHTPY3HBa.

16. 'ene3nc n reHeTHYECKHE TIPH3HAKA MUHEPAJIOB TAHTAINT-MUKPOJINTOBON aCCOMMAIIMN B PEIKOMETAIBHBIX aMa30HHTOBBIX
TpaHUTAX.

17. T'ene3nc u reHeTHYECKUE PU3HAKK MUHEPAIOB BOJIb()PaMUT-OCPHIIIIOBAs ACCOLMALNS B IpeH3eHax.

18. 'eHe3nc n reHeTHYECKAUE TIPH3HAKA MUHEPAJIOB BEICOKOTEMIIEPATYPHBIX JKHIL.

19. I'ene3uc 1 reHeTHYECKUE IPU3HAKA MUHEPAJIOB CPEJHETEMIIEPATYPHBIX JKUIL.

20. I'ene3uc u reHeTHYECKHE PU3HAKA MUHEPAJIOB HU3KOTEMIIEPATYPHBIX XKL
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5.3. OueHouHbIE CpeaCTBA

Bce oueHouHble CpeacTBa NPEACTABIEHB! B IPUIOXKEHUH.

5.4. IlepeyeHb BU/IOB OLEHOYHBIX CPEIACTB

OrneHOUHBIE CpeICTBA pa3paboTaHbl sl BCEX BUIOB yUeOHOH NeATENbHOCTH CTYACHTA — JIEKIHH, T1a00paTOPHBIX 3aHSATHH,
CaMOCTOSITEIILHOM PabOTHI M TPOMEXKYTOYHOM aTTecTalu. OLeHOYHbIe CPECTBA MPEACTABICHBI B BUC:

- CPEIICTB TEKYIIETO KOHTPOJIS: IPOBEPOYHBIX pabOT 10 PEIICHHIO 3a1a4, TUCKYCCHU 10 TEME;

- CPEIICTB UTOTOBOTO KOHTPOIISI — IPOMEKYTOUHON aTTeCTalMu: 3a4€Ta BO 2 ceMecTpe, KypcoBasi paboTa M 9K3aMeH B 3 ceMecTpe.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MOA YJISA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHAs JIMTEpaTypa

ABTOpBI, COCTAaBUTENN 3arnaBue WznarenscTBo, rox
JI1.1 |berextun A.T. Kypc munepanoruu M.: K11V, 2008
JI1.2 | berextun A.T. Kypc munepanoruu [DnekrpoHHbIi pecypc/Teker]: yueOHOe M.: KV, 2014
nocobue




ABTOpBI, COCTaBUTENN 3ariaBue H3natensCcTBO, TON
JI1.3 [3aBesuioB E. H. Kpucramnonorust. OCHOBHbIE IPEICTABICHHS O KPUCTAIIAX, M.: K11V, 2016
KPUCTAJUTMYECKUX BEILECTBAX U METOAX UX U3yUYeHHUs. 3aaun
10 TEOMETPUIECKON KpHCTaUIOrpaduyl 1 aHAIIN3 UX peIIeHAH
[Dnexrponnslii pecype/Tekcr] : yaeOHOe ocoOue
JI1.4 |(3aBesuioB E. H. OCHOBHBIC IIPEACTABICHUS O KPUCTAILIAX, KPUCTAIUTHIECKIX M.: PITPY, 2007
BellecTBax 1 MeToaax ux uzyuenus (Kpucramnonorus): yueGHoe
nocodwue
6.1.2. JlonotHUTEILHAS JTUTEpPaTypa
ABTOpBI, COCTaBUTENU 3arnaBue WznarenscTBo, o
JI2.1 |3aBbsnos E. H. ['eomeTprss MHOTOrpaHHUKOB KPUCTAJLIOB [ DNeKTpoHHbIN pecypc | M.: MI'PU-PITPY, 2016
MI'PU]: yaebHOe ocoOue ist MPaKTHIECKUX 3aHITHH 110 KypCy
"Kpucramnorpapus"
6.1.3. MeTtonuueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3ariaBue H3natensCcTBO, TON
JI3.1 [3aBesuioB E. H. I'eomeTprst MHOTOTpaHHUKOB KPUCTAJIIOB: yueOHOE TTocobne M.: PITPY, 2007
JI3.2 |E.W. PomanoBa, M.B. [ MuHepanoruieckiue 0COOEHHOCTH 1 IUArHOCTUYECKHE CBOMCTBA M.: MI'PU-PITPY, 2018
Xompau, M.JL u3yMpyaa, pyouna, camngupa, anekcaHapura [ DneKTpoHHbIH
Jlo6w130Ba, FO.I1. pecypc MI'PH]: yue6HOE IOCOOME
Cononosa

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTu "UHTepHeT"

31 | DnexrporHBIe pecypcehl oubmorexn MI'PU

22

00O «Kuamxnsrit Jlom Yausepcurera» (bubnmoTex)

33 | O6menocTynHBI Hay9HO-00pa30BaATENBHBIN TOPTAI

24

OorenocTymHbIH HHPOPMATMOHHBIHN mopTaln «Bce o reomornuy»

35 | 000 ObC Jlanb

6.3.1 Ilepeyens mporpaMMHOro odecreveHust

6.3.1.1 | Office Professional

Plus 2013
6.3.1.2 | Windows 10

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexrponHO-OnOMMoTeyHas cucreMa «Kuamxusiit lom YHuBepcuteray ("bubmmoTex")
6.3.2.2 | DnexrponHO-6nbnuoTeuHas cuctema "Jlanp"

Joctyn K KoyuteKiusaM 35ekTpoHHbIX n3ganuii ObC "M3narenscto "Jlanp"
6.3.2.3 | ba3a qaHHBIX HAyYHBIX JICKTPOHHBIX *ypHaoB "eLibrary"
6.3.2.4 | IudhopManmoHHO-aHATUTHIECKHI TIeHTp "MuHnepan"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)
AynuTopust Hasnauenue OcHarieHue Bupn

6-54 Aynurtopus cucremarndeckoii |24 I1.M. Cronbl — 12 wir., cron

MHHEpPAIOruy. YueOHas
ayIUTOPUS TSI TPOBEICHHS
JIEKIIMOHHBIX,, TA00PATOPHBIX U
MIPAKTHYCSCKUAX 3aHATHH,
KypCOBOTO ITPOEKTUPOBAHHUS,
KOHCYJIbTallUH, TEKYILEro
KOHTPOJIS ¥ IPOMEKYTOYHON
aTTeCcTal[u1

MeJIoBast JOCKa,
CHCTEMAaTHYeCKast KOJJICKIIHS
MHUHEPAJIOB ¥ TOPHBIX TTOPO/I,
paxKoBHHA

npenojasarens — 1 T., CTyJbs,

8. METOUYECKHE YKA3ZAHUA JJISA OBYYAIOIIUXCH IO OCBOEHUIO JTUCHUIIJIMHBI (MOAYJIST)

MCTO)II/I‘ICCKI/IC YKa3aHus 110 U3YyYCHUTIO TUCHUTIUINHBI ((KpI/ICTaHJ'IOFpaq)I/ISI 1 MUHCPAJIOTUs» NPCACTABJICHBI B IPHUJIOKCHUU U

BKJIIOYAIOT B ceOs:

1. Mertonuueckue ykazaHus Al 00y4Jaromuxcs M0 OpraHu3aluy yaeOHO! IesITeIbHOCTH.
2. MeTtonuyeckue ykazaHUs! 10 OPTaHU3aIMH CaMOCTOSTEILHON paboThl 00ydatOIIIXCs.
3. Meroandeckue yKazaHUS [0 OPTaHMU3ANNH MPONIEAYPHI OICHUBAHNS 3HAHUH, YMEHNUI, HABBIKOB W (WJIM) OIIBITa

JeSITEeIbHOCTH, XapaKTePU3YIOIIHUX TANbl (JOPMHUPOBAHHSI KOMIICTECHIIHH.







