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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
YUYEBHOMU JJUCHOUILJIMHBI OI1.05 MUHEPAJIOT A1 U IETPOT' PA®US

1.1. MecTo 1McuMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbI:

VYyeOnas nucuuruinHa « MuHepanorus U nerporpadus» sBiseTcss 00s3aTeIbHON YaCThIO
o0menpodeCCHOHANBHOTO MUKIIA TPUMEPHOM 00pa30BaTEIBHON MPOrPAMMBI B COOTBETCTBHUH C
®OI'OC CIIO mo cnermumanpHOocTH 21.02.10 «['comorust m pasBenka HEPTIHBIX M Ta30BBIX
MECTOPOKACHUIN.

Ocoboe 3HaueHue qucnuIuinHa umeet pu popmuposanuu u pazsutuu OK 01, OK 02, OK
03, OK 04, OK 05, OK 06, OK 07, OK 09.

1.2. Heas 1 niIaHupyeMble pe3yJbTAThl OCBOCHUS JUCIUIJIMHBI:
B pamkax mporpamMmbl yueOHOW IHUCHUIUIMHBI 00YYalOIUMUCS OCBAaUBAIOTCS YMEHUS

3HAHUS
Kon YmMmenusa 3HaHUsA

IIK, OK
OK. 01 OTIpEeNeNATh TPOCThIE (POPMBI CBOMCTBAa  KPHUCTAJUIMYECKOTO
OK. 02 KPHUCTAJIOB; BEIIIECTBA, OCHOBBI €TI0 CTPOEHUS U
OK .03 OTIPENIETIATh (du3HYECKUE | METOJIBI UCCIICIOBAHUS;
OK .04 CBOICTBA u MOP(OJIOTHIO JIMarHOCTUYECKHUE MIpU3HAKHU
OK .05 MUHEPAJIOB; OCHOBHBIX MMHEPAJIOB U TOPHBIX
OK. 06 pacro3HaBaTh FOPHBIE TOPOJIBI | MOPOJ;
OK. 07 10 YCJIOBUSIM 00pa30oBaHUs; KJIACCU(PUKALMI0O MHUHEPAIOB U
OK .09 OIpeaesaTh 10 | TOPHBIX OPOJI;
IIK 1.1 IUArHOCTHYECKUM MpU3HAKaM XUMHAYECKUU COCTaB,
IIK 1.2 BEILIECTBEHHBIN cocTas, | (pusuueckue CBOICTBA,
K 2.1 CTPYKTYpY, TEKCTYpy IJIaBHBIX | [IPOUCXOXKIACHUE u METO/bI
IIK 2.2 Mopo1000pa3yOIINX MUHEPATIOB U | UCCIIEIOBAaHHUS MHHEPAJIOB;
K 2.3 TOPHBIX MOPOJT; - COBpEMEHHble  IPOOJIEMBI
I[IK 2.4 OMHCHIBATh TOPHBIE TOPOJBI U | MUHEPAJIIOTHH U TIETporpaduu.
IK 3.1 JlaBaTh UM I10JIEBOE OIPE/ICTICHHUE.
[IK 3.2
1K 3.3




2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThbl

Bupa yueOHoii padoThl O0bem B yacax
O0Bem 00pa3oBaTe/IbHOM MPOrPpaMMbl Y4eOHOM U CIUANINHbBI 131
B T.4. B JopMe NPAKTHYECKOH MOATOTOBKH 52
BT. 4.
TEOpETHYECKOe 00yUueHne 58
JlaGopaTopHbIe U IPAKTUICCKUE 3aHATHUS 52
CamocrosTensHas paborta 10
Koucynbranus
[TpomexyTouHas aTTecTanus B popme 3K3aMeHa




2.2. TemaTnyeckuii IVIAH U CO/iep:KaHue Y4eOHOH U CIMIINHBI

Koanl
KOMIIeTeHI U 1
O0beMm, akan. 4/ B qunoch,ni
HaumenoBanue Conep:xanue yuedHOro MaTepuasia u (popMbl OpraHu3anuu TOM 4ucjie B popme PE3yALTATOR
pa3iesioB U TeEM AeSITeJIbHOCTH 00yUYAKOIUXCS NMPaKTHYECKOM (bopmupoBanio
MOATrOTOBKH, aKaJl 4 KOTOPDIX
crocoocTByer
3JIeMEeHT
NPOrpamMMmbl
Paznen 1. Kpucrasiorpadgus 18
Tema 1.1. CymnocTtsb Coaep:xxaHue yueOHOIro MaTepHuaJia 4 OK. 01
KpHcTAJLI0rpaguu Kpucramnorpadguss kak Hayka. CBsi3p Kpuctaymiorpaguu ¢ JIpyrumMu 4 OK. 02
Haykamu. Posib pyCCKMX yU€HBIX B pa3BUTHH HAYKH. OK .03
OcHoBHBIE  CBOiicTBa aMOpPGHBIX W  KPUCTAIMYECKHX  BEIIECTB. OK .04
MonokpucTauibl, GopMa IPUPOIHBIX KPUCTAILIIOB, TAOUTYChl KPUCTAILIOB. OK .05
Tema 1.2. Conep:kanne yueGHOro MaTepuasia 10 OK. 06
I'eomeTrpnueckas OnemMeHTbl orpaHeHusi KpucrawioB. QPopmyna Dilepa. IEMEHTHI 4 OK. 07
Kpucraiorpagus cuMMeTpuu. Busibl cuMMeTpun. 3aKOH MOCTOSIHCTBA JBYTPAaHHBIX YTIJIOB. OK .09
[ToHATHE O TPOCTBIX W CIOXKHBIX, OTKPBITBIX M 3aKPBITHIX KPUCTAJUIAX. HK 1.1
KomOunammu npoctsix gopm. IloHsTHe 0 CMHrOHUsAX. Bunabl cuHronuii. 1K 1.2
Xapaxtepuctuka cuHroHuid. Cpoctku kpucramioB. CiydaiHble CPOCTKH. HK 2.1
3aKOHOMEpHbIE  CPOCTKHM:  CpacTaHWs, IpOpAaCTaHMs, KOJEHYaThIe, 1K 2.2
MOJIMCUHTETUUECKHE U MapaJlyiebHble CPACTaHUsl. 1K 2.3
B ToM 4ncJie 1a00paTOPHBIX 3aHATHI 6 1K2.4
JlabopaTopHoe 3ansiTHe Nel 2 TK3.1
Omnpenenenne 3JIEMEHTOB OIpaHEHHUS! KPUCTAJNIOB, 3JIEMEHTOB CUMMETPHH, TIK 3.2
KJIacca CHHIOHUH. TK'3.3
JlaGopaTtopHoe 3aHsaTHE N2 2

Omnpeznenenue rabuTyca KpUCTaLIoB.

'B coorsercTBum ¢ [punoxkenuem 3 TTOIL.




JlabopaTopHoe 3ansitne Ne3
Omnpenenenue Kpuctaiorpaguyeckux M (PU3MYECKHX XapaKTepUCTUK
MUHEpAJIOB.

Tema 1.3. Copnepxxanue yuyeOHOro MmarepuaJia 2
BuyTpeHHee cTpoeHue v
KPHCTALIOB [IpocTpaHCTBEHHAs pEIIETKA. JJIEMEHThl INPOCTPAHCTBEHHOM pELICTKHU. 2
14 snemeHTapHbIX siueek bpass.
CTpyKTypHBIE KOMIIOHEHTBI: aTOMBI, MOHBI, MOJEKYJbl. THUIBI CBsI3ed B
KPUCTAJIJIMYECKOM BEIIECTBE.
Pa3nen 2. MunepaJiorus 48/20 OK. 01
Tema 2.1. Munepasiorusa | Conepxanue y4eOHOro MaTepuaJia 2/0 OK. 02
KaK HayKa. Munepanorus kak Hayka. OnpeeneHne NOHITHs «MUHEpan. Kimapku 2 OK .03
XMMHUYECKHX 3JIEMEHTOB B 3¢MHOMU Kope. PacnipocTpaHneHne MUHEPasoB U OK .04
UX NPAKTUYECKOE 3HAYECHUE B SIKOHOMHUKE CTPAHBI. OK .05
OK. 06
Tema 2.2. CocTaB n Copepxanue yuyeOHOro MmarepuaJia 8/2 OK. 07
CBOIICTBA MUHEPAJIOB XuMuyeckui coctaB U popMyJibl MUHEpasioB. Bosia B MuHepanax. 2 OK .09
N3omopdusm u ero tunsl. ['eHeTndyeckue pakTopsl n30Mopdusma. 2 K 1.1
PusnuecKue CBOMCTBa MUHEPAIOB. XMMUUECKUE CBOMCTBA MUHEPAJIOB. 2 [IK 1.2
B ToM uncJie 1a00paTOPHBIX 3aHATHI 2 K 2.1
JlabopaTopHoe 3ansTue Ned 2 [IK 2.2
M3ydeHue u onucaHue IMarHOCTUYECKUX CBOMCTB MMHEPAJIbHBIX BUJIOB 1K 2.3
Tema 2.3. Mopdoaorus | Coepkanue yueGHOro MaTepuaa 1K 2.4
MHUHEPAJIOB U Mopdosiorusi MUHEpaJIOB 1 MUHEPAJIbHBIX arperaTos. 2 1K 3.1
MHHePaJIbHBIX B Tom uncJie J1a0opaTOPHBIX 3aHATHH 4 [IK 3.2
arperaTos JlaGopaTtopHoe 3aHsaTHE NS 2 IK 3.3
M3yuenne KOJJISKIMH 1 3apucoBKa (popM MHUHEpAJIbHBIX arperaros.
JlabopaTopHoe 3ansitue Ne6 2
Onucanue ecTeCTBEHHBIX MUHEPAIbHBIX arperaToB i MOHOKPUCTAJIIIOB.
Tema 2.4. MeToasl Copepxxanue yuyeOHOro MmarepuaJia 2
MHUHEPAJOrHYeCcKUuX Metoabl MUHEpAJIOTHYECKUX UcchaenoBannii. Llenb uccinenoBanuii. Meron 2
HCCJIeJOBAHN I nasuibHOW  TpyOKu. MeToabl  OmpeneneHuss XUMHYECKOrO  COCTaBa
MHUHEPAJIOB.
Conep:xanue yueOHOro MaTepHuaJia 2




Tema 2.5. I'ene3uc u OHJIOreHHbIE IIPOLIECCHI MHUHEpaI000pa30BaHuU. [Taparenesuc. 2
KJIaccupuranms Tunomopdusie npusHaku. ['eHepamms. MeramopduUecKkrue MPOILECChI
MMHEPAJIOB MHUHEpaIo00pa3oBaHus. DK30T€HHbIE IPOIIECCHl MUHEPAIO00pa30BaAHHMS.
Tema 2.6. Camopoanbie | ConepkaHue y4eOHOro MaTepualia 6/2
MHHepaJbl. [amouapl. OO6mas xapaktepuctuka kiacca. CaMOpOAHbBIE METaJUIbl: Melb, 30J0TO, 2
Cepuucrele coenuuenus | cepebpo, miatuHa u ap. CaMopoiHbie HEMETaJIbl: ajMa3, TpaduT, cepa.
U MX AHAJIOTH OO0mmas xapakTepucTruka Kinacca rajnouoB. Kiraccudukanmsi.
B ToM umciie 1a00paTOPHBIX 3aHATHIH 2
JladopaTopHoe 3ansTue Ne7 2
Onpenenenue (GpU3NUECKUX CBOHUCTB U MOP(HOJIOTHYECKUX OCOOEHHOCTEH
MHUHEPAJIOB KJIACCA CAMOPOIHBIE 3JIEMEHTHI, TAJIONIOB U CYJIb(MHUIOB.
Tema. 2.7. Oxcuapl, Coaep:xxanue yueOHOro MaTepuaJia 4/2
THAPOOKCH/BI, OOmast XxapakTepUCTHKa Kiacca, KIACCU(PHUKAIMA TPUPOJHBIX OKHCIOB, 2
OKCHTMAPATHI THJIPOOKHUCIIOB U OKCUTHIpaToOB. PU3NUECKHUe CBONCTBA.
B ToM uncJie 1a00paTOPHBIX 3aHATHI 2
JlabopaTopHoe 3ansitue Ne8 2
Omnpenenenne QU3NYECKUX CBOMCTB U MOPQOJOTHYECKHUX OCOOEHHOCTEU
MHHEpaJIOB KJIACCA OKCHJIOB M I'MJIPOOKCH/IOB.
CamocrosiTeibHast padoTa 00y4yaoImmMXxcs 2
Odopmiienune 1abopaTOpHBIX paboOT
Tema 2.8. Kapoonatsl u | Conep:xaHue yueOHOro MaTepuaJia 4
HHUTPATHI OOmast xapakTepuCTHKa KJIaccoB KapOOHAThl W HHUTpaTbl. Duznyeckue 2
CBOICTBa U MOpQoIOorHYecKre 0COOEHHOCTH MUHEPAJIOB Kilacca KapOOHATHI
U HUTPATBI.
B Tom uncJie 1a0opaTOPHBIX 3aHATHH 2
JlaGopaTtopHoe 3aHsaTHE N9 2
Onpenenenue (QpU3NUECKUX CBOHCTB U MOP(HOIOTHUYECKUX OCOOEHHOCTEH
MHUHEpAJIOB KJIacca KapOOHATHI M HUTPATHI.
Copnepxxanue yuyeOHOro MmarepuaJia 4/2




Tema 2.11. Cyasparel 1 | OOmas xapakTepucTuka u kiaccudukaunus cynbpaToB. be3Boanble 2
BOJIb(ppamMaThl. cyiabdarbl: 0OapuT, ILeIecTuH, aHruiputT. Boxanele cynbdarel: ruImc,
®ocdarsl U GopaTsl. MupabunuT. CI0oXKHBIE CyNb(aThl: aTyHUT, ApO3UT. Bonbhpamarsl: meenur,
Bostb(pamMuT. @ochatsl 1 GOpaThI
B ToM 4ucJie 1a00paTOPHBIX 3aHATHIA 2
JlabopaTopHoe 3ansiTne Nel(Q 2
Onpenenenue (GpU3NUECKUX CBOMCTB U MOP(HOJIOTHYECKUX OCOOEHHOCTEH
MUHEPAJIOB KJ1acca Cyab(haThl U BoJbppamaTsl, hocdatel 1 OOpaThI.
Tema 2.12. Cunukarel 1 | Conepxanue y4eOHOro MaTepuaJia 10/6
ATIOMOCHJIMKATHI OO0mass XapakTepUCTUKa U paclpoCTpaHEHUE B MpUpoje. XUMHUYECKHUI 2
COCTaB U CTPYKTypa CHJIMKATOB M AIIOMOCHJIMKATOB, UX KJacCU(UKaIU.
OctpoBHuble cumKkatel. KosbiieBble cuikaThl. Llenoyeunpie CHITMKATHI.
Jlentounsle cuiukarel. CroxkHble CcwiIMKaThl (nucToBble). KapkacHble 2
CHJIMKATBI ¥ aJIFOMOCHJIMKATBIL.
B Tom uncJie 1alopaTOPHBIX 3aHATHH 6
JladopaTopnoe 3ansiTue Ne 11 2
Onpenenenne (QpU3NUECKUX CBOHCTB U MOP(HOIOTHYECKUX OCOOEHHOCTEH
MHUHEPAJIOB KJIACCA CHIIMKATHI: OCTPOBHBIE, KOJIBIEBBIE, IENOYCUHBIE.
JladopaTopnoe 3ansTue Ne 12 2
Onpenenenue (QpU3NUECKUX CBOHCTB U MOP(HOIOTHYECKUX OCOOEHHOCTEH
MHUHEPAJIOB KJIACCA CHIIMKATHI: JICHTOUHBIE, JIUCTOBBIC, KAPKACHBIE.
JlabopaTopHoe 3ansiTne Ne 13 2
Onpenenenre (GU3MUECKUX CBOMCTB MU MOP(OIOrHUYECKHX OCOOEHHOCTEH
MHHEpAJIOB Pa3IMYHBIX KJIACCOB.
CamocrtosiTeibHast padoTa 00y4alOIMXCS. 2
Odopmiienne 1ab0paTOpPHBIX PabOT
Pasnen 3. [lerporpadusi 54/26 OK. 01
Tema 3.1. 'opuble Copepxxanue yueOHOro MmarepuaJia 4/2 OK. 02
NOPOAbLI M METOABI MX ["opHBIE MOPOJIbI, TIOHSATHE, KJIaCCH(UKAIHUS, CTPYKTYpa U TEKCTYpa. 2 OK .03
H3ydeHHs B TOM 4ncJie 1a60paTOPHbIX 3aHATHI 2 OK .04
Jla6opatopHoe 3ansiTie Nel4 OnpesiesieHue ¥ ONUCAHUE FOPHBIX TIOPOJ 10 2 OK .05
VX TCHETHYECKUM MPH3HAKAM. OK. 06
Copepxxanue y4yeOHOro MmarepuaJia 8 OK. 07




Tema 3.2. Marma, ee coctaB M cBoicTBa. MHTpy3uBHbIe U 3((y3uBHBIE TOpHBIE 2
MarmaTuyeckue ropHble | IOpOJbl, UX XUMHUYECKHH M MUHepaidbHBIA cocTtaB. [lopomooOpasyromue
NOpoAbI MHUHEpaJIbI.
CTpyKTypa B TeKCTypa HHTPY3UBHBIX U 3(P(Y3UBHBIX TOPHBIX MTOPOJI.
B ToM umcIie 1a00paTOPHBIX 3aHATHIH 6
JlabopaTopHoe 3ansiTHe Nel5S 2
MakpocKkoInuyeckoe U3y4eHHe U ONMCAHUE WHTPY3UBHBIX MarMaTUYECKUX
TOPHBIX MOPOJ (KUCIIBIX U CPEAHUX).
JlabopaTtopHoe 3ansiTue Nel6 2
MakpocKonrueckoe U3y4eHHE U ONMHMCAHNE HMHTPY3UBHBIX MarMaTU4eCKuX
TOPHBIX MOPOJI (OCHOBHBIX U YJIBTPAOCHOBHBIX).
JladopaTopHoe 3ansiTue Nel7 2
Makpockomnuyeckoe u3ydeHue u onucaHue 3h@dy3uBHBIX MarMaTHuECKUX
TOPHBIX MOPO/I.
CamocrosiTenbHast padoTa 00y4alOIMXCH. 2
Odopmienne 1a00paToOpHBIX padOT
Tema 3.3. Ocanounsie Copepxanue yuyeOHOro MmarepuaJia 30/14
rOpHbIE MOPOABI VYcnoBus oOpa3oBanus ocamouHbix mopona. Cragum  oOpa3zoBaHUS 1
0CAaJIOYHBIX OPOJI.
Cranust rumepreHes3a: BbIBETPUBaHUE, THUApATalMs, JAerujpaTalus, 1
pacTBOpEHHUE, OKHUCIIEHHE, IPOLECChl KAOIMHMU3AIMM, JIaTepUTHU3ALNH,
numonuTu3aunu. Kopa BeiBerpuBanus. Poccpinm.
Cragus CeIMMEHTOI€He3a. Mexannueckas " XUMHYECKas 1
b depeHImanms.
Craaus nuarenesa. JKk30- 1 sHgoauareHes. [Ipoiecce mpeBpamienne ocaaka 1
B 0CaJIOUHYIO MOpoy. 30Ha ocankoHakoreHus. [lonsatue o crpatucdepe.
MuHepaJIbHBIN 1 XUMUYECKUH COCTaB 0Ca0YHBIX MOPOJ.
Crpykrypa ocagounbix nopoA. Llement u ero tumsl. Ilopucrocts mopos. 1

TekcTypbl OCaJO4YHBIX MOPOA. TEKCTypbl MOBEPXHOCTH ClOs. TeKcTypa
cepenusbl cnosd. OTAeabHOCTh 0CaJOUHbIX MOPO/I.

Knaccudukanus ocagouHbIX TOPHBIX MOPOJ MO TEHE3UCY U MUHEPATbHOMY
cocraBy. XapaKTepHCTHKa OOJIOMOYHBIX mopoa. DopMbl 3aieraHus,
MECTOPOXKACHHSI 00JIOMOYHBIX MOPO/I.

OK .09
IIK 1.1
K 1.2
IIK 2.1
K 2.2
IIK 2.3
K 2.4
IIK 3.1
K 3.2
I1K 3.3




XapakTepucTuKa XUMUYECKUX M Onoxumuueckux nopod. CoBpeMeHHOE 1
cocTosiHMEe BepXHeKkaMCKOro MeCTOpPOKAECHUS KAIMMHBIX COJICH.
KaycToOuonuTel: nckonaemble yriv, Top(d, roproyue ciaHibl, HEPTh U 1
TOPIOYHE ra3bl, acQajbT, 030KEPUT, SHTAPb.
B ToM umcIie 1a00paTOPHBIX 3aHATHIH 14
JlabopaTopHoe 3ansitue Ne 18 2
[ToponooOpa3yrolye MUHEPaJIbl 0CaJOUHBIX TOPHBIX MOPO
JladopaTopHoe 3ansTue Ne 19 2
CTpyKTYpBl OCaJIOUHBIX MOPOA. YcCIOBHsS (OPMUPOBAHUS TCHETUUYECKUX
IPU3HAKOB OCAJJOYHBIX TOPHBIX TOPOJ.
IIpomeskyTouHnas arrecTauus B popme IK3aMeHa 4
JlaGopaTropHoe 3ansitue Ne 20 2
TekcTypbl 0CalOYHBIX TMOpPOA. YcIoBHA (HOPMUPOBAHHS TEKCTYPHBIX
MIPU3HAKOB 0CAJI0YHBIX TOPHBIX OPOJ.
JladopaTopnoe 3ansiTue Ne 21 2
Makpockonu4eckoe H3y4eHue 1 OnrcaHie 00J0MOYHBIX TOPHBIX MOPO/I.
JladopaTopnoe 3ansiTue Ne 22 2
Makpockomnuyeckoe u3ydeHue u onucanue GocaTHbIX U KPEMHHUCTHIX.
JlabopaTopHoe 3ansitue Ne 23 2
Makpockonuyeckoe U3ydeHrne U ONnucaHue KapOOHATHBIX, CYNb(aTHBIX H
XJIOPUIHBIX TOPHBIX TTOPOJI.
JladopaTopnoe 3ansTue Ne 24 2
MakpocKonu4yecKoe H3y4eHHe U ONMCAaHUE KayCTOOMOINUTOB.
CamocrosiTeibHast padoTa 00y4yaommMXxcst 2
Odopmienue 1a00paToOpHBIX padoT
Tema 3.4. MeTtoabt Copepxxanue yueOHOro MmarepuaJia 2/0
HU3Y4YEeHHS 0CAT0YHBIX 2
mopox MeTo/b1 nccie1oBaHus 0CaA0YHBIX TOPHBIX TOPO/I.
Tema 3.5. Coaep:xxkaHue y4eOHOro MaTepuaJia 10
Mertamoppuueckne OCHOBBI HOMEHKJIATYPbI METaMOP(PUIECKUX TOPHBIX MOPO, UX MEPBUIHOMN 2
MOPOAbI IPUPOJBI, XUMH3Ma, MHHEPAJIBHOIO COCTaBa, CTPYKTYpPbl, TEKCTYpbl M

XapakTepa 3aJIeraHus




@amun MeTamopdusma. PacrpocTpaHeHHOCT METaMOP()HUUECKUX TOPHBIX 2
nopoa. Ilone3nble ucKomaemble, CBSI3aHHbIE C METaMOPPUUECKUMU
TOPHBIMU TTOPOJAMHU.
B Tom uncJie 1aGopaTOPHBIX 3aHATHI 4
JlaGopaTropHoe 3ansiTue Ne 25 2
Makpockonuueckoe  M3y4eHHE W ONHUCAHUE  OCHOBHBIX  THUIIOB
MeTaMOphUUYECKUX MOPO/I.
JladopaTopHoe 3ansTue Ne 26 2
MaxkpoCKOIUYECKOe H3YyYEHUE CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH
BCEX THUIIOB TOPHBIX MTOPOJI.
CamocrosiTenbHast padoTa 00y4a0IMXCs 2
OdopmieHne 1a60paTOpHBIX paboOT
KoncyabTanus 3
JK3aMeH 4
Bcero 131




3. YCJIOBUS PEAJIMBAILIAA YUEBHOM JUCIHHAITIUHBI
3.1. MarepuanbHo-TexHu4ecKoe obecneyeHue peanmsaumm paboueii nporpammol

Peanmzamust pabodeil mporpaMMbl AWCHMIUIMHBI OOECIieUueHAa HaTU4YHeM Y4eOHOU
naboparopun «MuHepanoruu u neTporpadum.

O6opynoBanue 1abOpaTOpUH:

3.1.1 Cnnenuajau3upoBaHHast Me0eJIb M CHCTEMbI XpPaHEeHUs

OcHoBHOE 000py10BaHUE

pabouee MecTO npenogaBaTess

pabourie MecTa Mo KOJIMYECTBY 00yHarOIIUXCs

3.1.2 Texunueckue cpeacraa

OcHoBHOE 000py10BaHUE

KOMIIBIOTEP C JIMLIEH3MOHHBIM IPOTPAMMHBIM 00ecTieueHHEM

MYJbTUMEIUNHBIN TPOEKTOP

MYJIbTUMEIUNHBIN dKpaH

3.1.3 Cnenuaan3npoBaHHoe 000pya0BaHue, MeOesIb U CHCTeMbI XPAHEHHUS

OcHoBHOE 000py/I0BaHNE

(dhapdopoBas mIacTUHKA

CTEKJIO

JyTIBI

TOpHBIE KOMIIAChI

JlononHuTEIbHOE 000PYI0BAaHUE

COJISiHasl KUCJIOTa

3.1.4 lemoHCcTpauMOHHBIE Y4eOHO-HATJIAIHbIE OCOOHS

OcHoBHOE 000py/10BaHNE

KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOHIA

MOJIENIN KPUCTAIIOTPAaQUIECKUX PEIIETOK

KOJUIEKIIMSI MUHEpalloB Ki1accoB «CamMopoiHbie MUHEpably, «[ anonaby, «CepHHUCThIE
coeuHeHus», «OKcuabl, THAPOOKCHab, «KapOoHaTel u HUTpaTh, «CynbhaTel U
Bosb(ppamaTe», «Pochatel u GopaThl», « CUIUKATHI U ATFOMOCHUIHKATBDY

KOJIJIEKIIHSI TOPHBIX MTOPOJ] 0CAI0YHOT0, MAarMaTHYeCKOT0 M METaMOP(PHUIECKOTO TeHEe3nca

1IKana Teepaoctu Mooca

Tabynia XMMUYECKUX 3JIeMeHTOB MeHeneena

kapta «Ilone3nsle uckomaembie Poccum

MPE3CHTAIH

3.2. UndopmanuonHoe odecreyeHne peaau3alnu NporpaMmbl

Jlng peanuzanuu MporpaMMbl OUOMMOTEUHBINH (GOHI 00pa3oBaTeNbHON OpraHu3alud
JIOJIKEH MMETh MeYaTHbIE W/WIN 3JIEKTPOHHbBIE 00pa30BaTelIbHbIE U MH(POPMAIIMOHHBIE PECYPCHI
JUTSL KICTIOJIb30BaHUs B 0Opa3oBaTenbHOM mporiecce. [Ipu dopmupoBannu 6ubiarnorednoro Gouga
00pa30BaTeIbHOM OpraHU3aIliy BEIOMPACTCS HE MEHEE OJTHOTO U3JIaHUs U3 TIEPESUNCIICHHBIX HIDKE
MEYATHBIX M3AaHUA U (WIIK) AIEKTPOHHBIX M3JIaHUN B Ka4eCTBE OCHOBHOTO, MIPU 3TOM CITUCOK
MOYET OBITh JOITIOJIHEH HOBBIMU U3JAaHUAMMU.

3.2.1. OcHOBHBIE NeYaTHBIE U YJIEKTPOHHbIE U3AHUS

1. ExoBa, A.B. Jlutomorus: yueObHOe mocoOue Al CpelaHero MpoQecCHOHATHHOTO
obpazoBanmsi/ A. B. ExoBa.— MockBa: WznmatensctBo FOpaiit, 2023.— 101 c.—
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-08446-7. — TekcT: »neKTpOHHBIN //
O6pazoBarenpHas mnatdopma IOpait [caiit]. — URL: https://urait.ru/bcode/513069 (mara
obpamenust: 24.01.2023).

2. MuHepanorusi ¢ OCHOBaMH KpucTauiorpaguu: ydeOHOE MOocoOue JUIsi CpEeaHEro
npodeccuonansHoro obpazoBanusi/ B. A. bymanos, A.W. Cusbix, A. A. benoronos; mon
HayuyHoU penakuuent @. A. JletHukoBa. — 2-e u3j., nmepepad. u gon. — Mocksa : U3garenbcTBo



FOpaiit, 2023. — 230 c. — (Ilpodeccuonansroe obpazoBanue). — ISBN 978-5-534-09391-9. —
Texcr: omektponubiii  // OOpasoBarenbHas 1iarpopma HOpaiitr [caiit]. — URL:
https://urait.ru/bcode/516616 (nara obpamenus: 24.01.2023).

3.2.3. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. Koponogsckuii, H. B. T'eonorus: yuebHO€ mocobue ajist cpeHero npopecCHOHAIBHOTO
obpazoBanus / H. B. KoponoBckuii. — 2-e uzf., uctp. u nomn. — Mocksa: UznarensctBo FOpaidT,
2021. — 194 ¢. — (ITpodeccuonansroe oopazoanue). — ISBN 978-5-534-08484-9. — Tekcr:
auekTpoHHBIH  //  OOpaszoBarenpHas  miatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/472924 (nara obpamenus: 05.12.2021)

2. Kypuan «Munepanbhble pecypcebl Poccun'.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOU JUCHUIIJIMHBI

Pe3yibTaThl 00y4eHHs”

\ Kpurepum ouenku

| MeTtoabl OLIEHKH

Hepeqeﬂb 3HaHHﬁ, 0CBAUBACMbIX B paMKaX TUCHUIIJIHHDbI

CpoiictBa kpuctaumueckoro | Biageer npodeccrnonansruoit | [IlucbMeHHBIM
BELIECTBA, OCHOBBI €ro | TEpPMUHOJIOTUEN W/WJH YCTHBIN OIpOC.
CTPOEHUSA u Metonsl | JlemoncTpupyer  cucremusie | TectupoBanue.
HCCJIEI0BAHU; 3HAHUS 0  cBoicTBax | JIabopaTtopHbie 3aHATHSL.
KPUCTAJUIMYECKOTO BELIECTBA,
OCHOBBI €T0 CTpOEHUA U
METO/bl UCCIEAOBAHUS;
Jnarnoctuueckue  npusHaku | JleMoncTpupyer  cucreMmHsle | [IncbMeHHBIN
OCHOBHBIX ~ MHHEpAJIOB U | 3HAHMSI O JAMAarHOCTUYECKHUX | M/WIM YCTHBII Ompoc.
TOPHBIX MTOPOJ; IIpU3HAKAX OCHOBHBIX | TectupoBaHnue.
MHUHEPAJIOB M TOPHBIX nopoJ; | JlabopaTopHble 3aHATHS.
Knaccudukanuto Munepanos u | Jlemoncrpupyer  cucremusle | [TuceMeHHbIN
TOPHBIX MOPOI; 3HaHUA O KJIaccU(UKAIMK | /WK YCTHBIN Ompoc.
MHHEpAJIOB U 'OpHBIX nopox; | TectupoBanue.
JlabopatopHble 3aHATHSL.
XUMUYECKUI cocTas, | JlemoncTpupyer  cucreMHble | [IncbMeHHbIN
¢buznveckue CBOMCTBA, | 3HAHUSA 0 XHMHYECKOM | W/WJIM YCTHBIH OMpPOC.
MPOUCXOXKACHUE M  METOMbI | COCTaBe, ¢usnueckux | TectupoBanue.
HCCIIEA0BAHUS MUHEPAJIOB; CBOWCTBAX, MPOUCXOXKICHUH U | JlabopaTopHbIE 3aHSTHS.
MeToaax ucciaea0BaHus
MHHEPAJIOB;
CoBpeMeHHbIe TPOOIeMbI JIeMOHCTpHUPYET CUCTEMHBIE ITuceMenHbIN
MUHEPAJIOTUU U eTporpauu | 3HaHUSI O COBPEMEHHBIX W/WIH YCTHBIN OIpOC.
npobiemMax MUHEPAJIOTHH U TectupoBanue.
nerporpaduu JlabGopatopHble 3aHSATHSL.
VYcnoBust 00pa3oBaHus TOPHBIX | JleMOHCTpUpPYET CUCTEMHBIE ITuceMeHnHbIN
MIOPO/I. 3HaHHUA 00 yCIIOBUSX W/WIH YCTHBIN OIpOC.
oOpa3zoBaHus ropHbIX opod. | TectupoBanue.

JlaGopaTopHble 3aHsTHS.

IlepeyeHb yMeHH, OCBaMBaEeM

bIX B paMKaX TUCHUIIMHBI

Omnpenensts npoctbie (HOopMbl
KpPHUCTAJIOB,;

JleMoHCcTpHpYyET YMEHHE
OTIpEAEIATh MPOCThIE (POPMBI
KPUCTAJIJIOB;

OreHka pe3yabTaToB
BBITIOJTHEHUS
nabopaTopHON pabOTHI.
DKcnepTHOE HAOII0IeHHE
3a XOJ/IOM BBITIOJTHEHUS
nabopaTopHOil paboTHI.

Onpenenars buznueckue
CBOWCTBAa M  MOP(QOJIOTHIO
MUHEPAJIOB;

JleMoHCcTpHpYyET YMEHHE
OTIpeNieNATh ¢buznyeckue
cBoiicTBAa U MOpP(]OJIOTHIO
MUHEpAJIOB;

OueHka pe3yJibTaToB
BBITIOJTHEHHSI
nabopaTopHON pabOTHI.
DKcrepTHOE HAOII0IeHHE
3a XOJ/IOM BBITIOJTHEHUS
nabopaTopHOil paboTHI.

2B X0A€ OLCHUBAHUA MOTYT OBITH YYTCHBI JIMYHOCTHBIC PE3YJIbTAThI.




Pacno3naBate ropHsie mOpoAbI
10 yCJIOBUSAM 00pa30BaHus;

JleMoHCcTpUpYyET YMEHHE
pacrno3HaBaTh TOPHbIE TTOPO/IBI
0 YCIIOBHUSAM 00pa30BaHUs;

Onenka pe3yabTaToB
BBITTOJTHEHHSI
nabopaTopHOi paboOTEHI.
DKcrnepTHOE HAOII0IeHUE
32 X0/I0M BBITIOJTHEHUS
J1a00paTOpHON PabOTHI.

Ornpenenarpb 1o
JUArHOCTUYECKUM TPU3HAKaM
BCIIIECTBCHHBIN COCTaB,
CTPYKTYPY, TEKCTYpYy TJIABHBIX
MOPOI000Pa3yIOLIUX

JlemoHCTpHUpYyET yYMEHHE
OIIpEeACIIATh 10
JUAarHOCTUYECKUM IIPU3HAKAM
BELIECCTBEHHBIN COCTaB,
CTPYKTYpPY, TEKCTYPY TJIaBHBIX

Orenka pe3yabTaToB
BBITTOJTHEHHSI
nabopaTopHOi paboOTEHI.
DKcrnepTHOE HAOII0IeHUE
3a XO0J0M BBITIOJTHCHUA

MHHEPAJIOB M TOPHBIX OPOJI; MOPOA000Pa3yIOIINX 71a00paTOPHOM PabOTHI.
MHUHEPAJIOB ¥ T'OPHBIX IIOPO;

OmnuceIBaTh TOpHBIE TOPOABI U | JleMoHCTpupyeT ymenue | OIeHKa pe3yIbTaToB

JaBaTb UM I10JIE€BOC OIMMCBIBATh T'OPHBLIC MMOPOJAbI MU | BBIIIOJIHCHUS

OIpeIeTICHHE. JaBaTh UM HI0JIEBOE | J1a0OPaTOPHOM PabOTHI.
olpeziesieHueE. DKcnepTHOE HabII0IeHue

3a XOJIOM BBITIOJTHECHHS
1a00paTOpHOH pabOTEHI.




