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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
YYEBHOM JUCIHHUATILIAHBI OI1.05 MUHEPAJIOT WS U IETPOT'PA®UA

1.1. MecTo tMcUMIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTeJIbHOM NIPOrPaMMBbI:

VYuebnasa aucruruinHa «MuHepanorus u nerporpadus» sBisercss 0043aTeIbHON YacThio
obmenpodecCHOHABHOTO ITUKJIA TPUMEPHON 00pa30BaTeIbLHON MPOTrpaMMbl B COOTBETCTBHU C
®OI'OC CIIO mo cnermumansHOcTH 21.02.10 «I'comorusi W pasBeaka HEPTIHBIX M Ta30BBIX
MECTOPOKIACHUI.

Ocoboe 3HaueHne nUCHHUIUIMHA uMeeT npu GopmupoBanuu u pazsutuu OK 01, OK 02,

OK 03, OK 04, OK 05, OK 06, OK 07, OK 09.

1.2. llesap ¥ niIaHUpyeMble pe3yJIbTaThl 0CBOCHHUS M CIMIIJIMHBI:

B pamkax mporpammsl yueOHOH AMCHUIUIMHBI 0OYy4YaIOIMIMMUCS OCBAWBAIOTCS YMEHUS U

3HAHUA
Kon VYmenus 3Hanus

[1K, OK
OK. 01 OTIPENeNIATh TMPOCThIE (POPMEI CBOMCTBA  KPHUCTAJUIMYECKOIO
OK. 02 KPUCTAILJIOB; BEILECTBA, OCHOBBI €r0 CTPOCHHUS U
OK .03 OIIpEACIIATh ¢du3nuecKue | METOIbl CCIICAOBAHUS;
OK .04 CBOICTBa u MOp(OTIOTHIO JUarHOCTUYECKHE MIpU3HAKU
OK .05 MHHEPAJIOB; OCHOBHBIX MHUHEpPAJIOB W TOPHBIX
OK. 06 pacrno3HaBaTh TOPHBIE MTOPOJBI | TOPOJI;
OK. 07 10 YCJIOBUSIM 00pa30BaHUS; KJIacCU(PUKAIUI0 MHHEPAJIOB U
OK .09 ONPEACIISITh 10 | TOPHBIX MOPOJ;
IIK 1.1 JTUarHOCTHYECKUM MpU3HAKaM XUMHYECKUU COCTaB,
IIK 1.2 BEILIECTBECHHBIM cocTas, | (husmueckue CBOICTBA,
K 2.1 CTPYKTYPY, TEKCTypy TJIABHBIX | IPOUCXOXKICHUE u METO/bI
K 2.2 OpO1000pa3yoUMX MHUHEPAJIOB | UCCIIEAOBAHMS MUHEPAJIOB;
K 2.3 U TOPHBIX NTOPOJ; - COBpPEMEHHBIE  MPOOIEMBI
IIK 2.4 OMHCHIBATh TOPHBIE MOPOJIBI M | MUHEPAJIOTHHU U TIeTporpaduu.
IIK 3.1 JlaBaTh UM IOJIEBOE OIPEECICHUE.
[IK 3.2
[1K 3.3




2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO# padoThI

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOM AU CHHUIIIMHBI 130
B T.4. B JopMe NPAKTHYECKOH MOATOTOBKH 52
BT. U..

TEOPETHUECKOe 00yUueHne 54
JlabopaTopHbIe U MPAKTUICCKUE 3aHATHUS 52
CamocrosTenbHas padbora 12
[IpomexxyTounast arrecramus B popme auddepeHIInpoBaHHOTO 3a4eTa 2
Koncynbramus 4
[IpomexyTounas arrecranus B popMme FK3aMeHa 6




2.2. TeMaTHuyeCKMil IJIAH U COAEPKAHME YUEOHON TUCUUIIMHBI

Konanl
KOMIIeTeHUMH 1
Oo0beMm, akaa. 4/ B ‘]quOCTHbHi
HaumenoBanme Conep:xkanue yuyeOHOro marepuasa u GopMbl OpraHu3amum TOM 4ucjie B popme pe3yIbTATOR
pa3/iesioB U TeM AeATeTbHOCTH 00yYalouXCs NPaKTHYeCKOI (bopmuposanuio
MOATOTOBKH, aKa 4 cﬂ::::gf::;ﬂ
3J1eMeHT
NMPOrpaMMblI
Pa3nen 1. Kpucraniorpadus 18

Tema 1.1. CymHoctb Conep:kanue y4eOHOIro MaTepuasa 4 OK. 01
KpHucTaLJIorpadpuun Kpucramnorpadpus kak Hayka. CBsi3p KpucTaiorpadpuu ¢ JIpyruMu 4 OK. 02
HaykamH. Pojib pycCKUX yU€HBIX B Pa3BUTUU HAYKH. OK .03
OCHOBHBIC ~ CBOWCTBa aMOpP(HBIX H  KPHUCTAJUIMYECKUX  BEIICCTB. OK .04
MomnokpucTaibl, popMa IPUPOAHBIX KPUCTAIIOB, TAOUTYCHI KPUCTAILIOB. OK .05
Tema 1.2. Conepsxanne y4eGHOro MaTepuaa 10 OK. 06
I'eomeTpuyeckas DeMeHThl OrpaHeHus KpuctamioB. @Dopmyna Diinepa. DieMeHTHI 4 OK. 07
KpucTtajuiorpagus CUMMeTpUU. Buibl cummeTpun. 3aKOH MOCTOSHCTBA JBYTPAaHHBIX YIJIOB. OK .09
[ToHsITHE O TMPOCTBIX U CIOXKHBIX, OTKPBITHIX M 3aKPBITBIX KPUCTAIIAX. HK 1.1
KomOunamuu npocteix ¢opm. TloHsTHE O CHHTOHMSX. BUABI CHHTOHMIA. 1K 1.2
XapakTepuctuka cMHroHuH. CpocTku KpucTtamioB. CiydallHble CPOCTKH. HK 2.1
3aKOHOMEpHBIE  CPOCTKH:  CpacTaHWs, IpOpacTaHUs, KOJICHYATHIC, 1K 2.2
MOJIMCHHTETHYECKUE U TTapaIIJICITbHBIC CPACTAHUSI. 1K 2.3
B TOoM unciie 12a00paTOPHBIX 3aHATHI 6 1K 2.4
JlabopaTopHoe 3ansitue Nel 2 K 3.1
Onpenenenue 3JI€MEHTOB OTPAHEHUS! KPUCTAIUIOB, SJIEMEHTOB CUMMETPUH, K 3.2
K 3.3

KJj1acCa CHUHI'OHHUH.

B coorsercTBum ¢ Ipunoxenuem 3 TTOIL




JlabopaTopHoe 3ansiTne Ne2
Omnpenenenue rabuTyca KpUCTAJIIOB.

JlaGoparopuoe 3ansTHe Ne3 2
Omnpenenenue Kpucrawiorpapuueckux M (U3HUECKUX XapaKTEPUCTHUK
MUHEPAJIOB.
CamocTosiTesibHasi padoTa 00yYarommMXxcst 2
Co3nanre MHOTOTPaHHUKOB — MOJICJIEN KPUCTAIIIIOB
Tema 1.3. Coaeprxanue yueOHOro MaTepuaa 2
BuyTpennee crpoenne [IpocTpaHcTBeHHast pelieTka. DJIEMEHThl MPOCTPAHCTBEHHOM PEUIETKH. 2
KpucTaiios 14 snemenTapHbIX siueek bpass.
CTpyKTypHbIE KOMIIOHEHTBI: aTOMBbI, MOHBI, MOJEKYJbl. THIBI CBA3€Hl B
KPUCTAJIJINYECKOM BELIECTBE.
Pa3nen 2. Munepanorus 48/20 OK. 01
Tema 2.1. Munepasiorusi | Conep:kaHue y4eOHOIr0o MaTepuasa 2/0 OK. 02
KaK HayKa. Munepaorus kak Hayka. OnpeeneHue MoHATHs «MUHEpai». Kiapku 2 OK .03
XUMHYECKUX 3JIEMEHTOB B 3MHOM Kope. PacrpocTpaHeHie MUHEPaIoB U OK .04
UX MPAKTUYECKOE 3HAUEHUE B IKOHOMHUKE CTPAHBI. OK .05
Tema 2.2. CocTaB u Coaeprxanue yueOHOro MaTepuaa 8/2 OK. 06
CBOIICTBAa MMHEPAJIOB XUMHYECKU# cocTaB B popMyIibl MUHEpaioB. Boma B MuHepamnax. 2 OE' 07
N3omopdusm u ero tunsel. ['eHeTHYecKre HakTOpbl H30MOPPHU3MA. 2 lc')[K 10?
Pu3nyecKue CBOMCTBa MUHEPAIOB. XUMHUYECKUE CBOMCTBA MUHEPAJIOB. 2 K 1: )
B ToMm 4nciie 1a60paTOPHBIX 3aHATHI 2 K 2.1
JlabopaTopHoe 3ansitTue Ned 2 K 2.2
W3ydenue n onucanrue AMarHOCTUYECKUX CBOMCTB MUHEPAJIbHBIX BUI0B K 2.3
Tema 2.3. Mopdgoaorus | Coxep:kaHue y4eOHOT0o MaTepuasa K 2.4
MMHEPAJIOB 1 Mopdonorust MUHEpPaJIOB 1 MUHEPAJIbHBIX arperaTos. K 3.1
MHHEPAIbHBIX B ToMm 4nciie 1a60paTOPHBIX 3aHATHI 4




arperaTos JlabopaTopHoe 3ansiTue NeS 2
N3yuenne KOJIEKIUI 1 3apUCOBKa (JOPM MUHEPAIBbHBIX arperaTros.
JlaGoparopuoe 3anaTHe Ne6 2
OnucaHue ecTeCTBEHHBIX MUHEPAIbHBIX arperaToB 1 MOHOKPUCTAJIOB.
Tema 2.4. Metoabl Conep:kanue y4eOHOIro MaTepuasia 2
MUHEPAJIOTrHYEeCKUX Metoabl MUHEpaJIOTHYECKUX HcchenoBanuil. Llenb uccnegosanuii. Meron 2
uccae10BaHui NasuibHOM  TpyOKW. MeToapl  OmpeiesieHuss XUMHUYECKOro  COCTaBa
MUHEPAJIOB.
Tema 2.5. I'ene3uc u Coaeprxanue yueOHOro MaTepuaa 2
KJIaccupuKanus OHJOTEeHHBIE MIPOLIECCHI MHUHEpaI000pa30BaHHUs. [Taparenesuc. 2
MHHEpPaJIOB Tunomopdusie mpusHaku. ['enepamus. Meramopduyeckue MPOIECCHI
MHUHepas000pa3oBaHMsl. DK30I€HHBIE ITPOLIECCHl MUHEPAT000pa30BaHUsL.
Tema 2.6. Camoponnbie | Coaep:xaHue y4eOHOro MmaTepuaJia 6/2
MHuHepaJbl. ['anouabl. OOmiast xapakrepucTuka kinacca. CaMOpOJHBIE METaUIbl: Me/b, 30JI0TO, 2
CepHucrble coequHeHust | cepedpo, iatuHa u Ap. CaMopoiHbIe HEMETAIUIBL: alnMas, Tpadur, cepa.
U UX aHAJIOTH OOm1as xapakTepucTHKa Kiacca ranmouos. Knaccudukanus.
B TOoM unciie 1a00paTOPHBIX 3aHATHI 2
JlaGoparopHoe 3ansTne Ne7 2
Onpenenenue (pu3MUECKUX CBOHCTB U MOP(HOIOTHYECKUX OCOOEHHOCTEH
MHUHEPAJIOB KJIACCa CAaMOPOIHBIC 3JIEMEHTHI, TAIOUI0B U CYIb(HUI0B.
Tema. 2.7. Oxcuabl, Coaeprxanue yueOHOro MaTepuaa 4/2
THAPOOKCH/BI, OO6mrast xapakTepUCTHKA KJacca, KiacCHU(UKAIUS MPUPOJHBIX OKHCIIOB, 2
OKCHTHAPATHI TMJIPOOKHCIIOB U OKCUTHIPpaToOB. PU3NYECKHE CBONCTBA.
B ToMm 4nciie 1a60paTOPHBIX 3aHATHI 2
JlaGoparopuoe 3anaTne Ne8 2

Onpenenenue (puU3MUECKUX CBOHCTB U MOP(HOIOTHYECKUX OCOOEHHOCTEH
MUHEPAJIOB KJIACCa OKCUI0B M THAPOOKCHIOB.

K 3.2
K 3.3




CamocrosiTesibHass paboTa 00y4arOIIMXCs
Odopmiienne 1abopaTOpHBIX paboT

Tema 2.8. KapOonarbei | Coaep:xanue y4eOHOro MmaTepuaJia 4
HUTPAThI OOmiast xapakTepuCcTHKa KJIacCOB KapOOHAThl U HUTpaThl. DPusznyeckue 2
cBoiicTBa ® Mopdojornueckue OCOOEHHOCTH MHMHEpAJoOB  KJacca
KapOOHAThI U HUTPATHI.
B ToMm 4nciie 1a60paTOPHBIX 3aHATHI 2
JlaGoparopuoe 3anaTHe Ne9 2
Onpenenenue (pu3MUECKUX CBOHCTB U MOP(OIOTHYECKUX OCOOEHHOCTEH
MHUHEpAJIOB KJ1acca KapOOHATHI U HUTPATHI.
Tema 2.11. Cyasdatel 1 | ConeprxkaHue yueOHOT0 MaTepuajia 412
BOJIb(ppamarsl. OO6mrast xapakTepucTuka U Kiaccudukamus cynbharoB. be3BomHbie 2
docharsl 4 O0paThl. cynb(aTel: OapuT, M[ENECTHH, AaHTUAPUT. BonaHble cynbdarel: TrUIC,
Mupabunut. CloxHble cynbhaThl: adyHUT, SPo3UT. Boabdpamarsr:
IIEeINT, BOJIbGpaMuT. Pocdarsl u 60paTel
B ToMm 4nciie 1a60paTOPHBIX 3aHATHI 2
JlabopaTopHoe 3ansiTue Nel( 2
Omnpenenenne (HU3NIECKUX CBOMCTB M MOPQOJIOTHUECKHUX OCOOCHHOCTEH
MUHEpAJIOB Kjacca cyabdarsl U BoibhpamaTsl, hocharsl 1 60paThl.
Tema 2.12. Cusinkatbl 1 | Cogepixanue y4eGHOr0 MaTepuasia 10/6
ATHOMOCHIIMKATHI OOmiast XapakTepUCTHKa M PacHpOCTPaHEHUE B MPHUPOJE. XUMHUYECKHMA 2
COCTaB M CTPYKTypa CHJIMKATOB M AJTIOMOCHIIMKATOB, UX KiaccuuKanus.
OcTtpoBHbie cunukaThl. KonblieBble cunukatel. Lernodyeynbie CHIIMKATHI.
Jlentounsle cwimkatel. CrokHble CHIHKAThl (JcTOBBIE). KapkacHbie 2
CHJIMKATBhl ¥ aJTFOMOCHIIUKATBHI.
B ToMm 4nciie 1a60paTOPHBIX 3aHATHI 6
JlaGopaTopHoe 3ansitue Ne 11 2

Onpenenenue (pu3MUECKUX CBOHCTB U MOP(HOIOTHYECKUX OCOOEHHOCTEH
MHHEPAJIOB KJIACCa CHIIMKATHL: OCTPOBHBIE, KOJIBIIEBBIC, [IETIOUYCHHBIE.




JlabopaTopHoe 3ansiTue Ne 12
Onpenenenue (puU3MUECKUX CBOHCTB U MOP(HOIOTHYECKUX OCOOEHHOCTEH
MUHEpAJIOB KJIaCCa CUIIMKATHI: JICHTOUHBIE, JINCTOBBIE, KapKAaCHBIE.

JlaGopaTopHoe 3aHsitue Ne 13 2

Onpenenenne GU3NIECKUX CBOMCTB U MOP(OJOTHUECKUX OCOOCHHOCTEH

MUHEPAJIOB Pa3IUYHbBIX KJIACCOB.

CamocTosiTesibHasi padoTa 00yYarO M XCS. 2

Odopmiienne 1abopaTOpHBIX padoOT
Paznean 3. llerporpadus 54/26 OK. 01
Tema 3.1. I'opHble Coaeprxanue yueOHOTo MaTepuaa 4/2 OK. 02
MOPOABI M METOIbI HX TopHbIE TOPOIbI, TIOHATHE, KIaccH(PUKALUsA, CTPYKTYpa U TEKCTYpA. 2 OK .03
H3y4YeHHst B ToM uncie J1a00paTOPHBIX 3aHATHI 2 OK .04

Jla6opatopnoe 3ansTue Nel4 OnpeseneHue M OMMCAHUE TOPHBIX HOPOJL 2 OK .05

MO0 UX TCHCTUYCCKUM IIPU3HAKAM. OK. 06
Tema 3.2. Coaepsxanue yueOHOro MaTepuaa OK. 07
MarmaTnuyeckue ropablie | Marma, ee coctaB W cBoiicTtBa. MHTpy3uBHBIE W 3¢ dy3UBHBIC TOPHBIC OK .09
MOPOJLI MOPOJIbI, UX XUMHUYECKUHA M MUHEpadbHBIM cocTaB. [lopomooOpa3zyromue HK 1.1

MUHEpPAIbI. 1K 1.2

CTpyKTypa 1 TEeKCTypa UHTPY3UBHBIX U 3()()y3UBHBIX TOPHBIX TOPO/I. [K 2.1

B ToMm 4nciie 1a60paTOPHBIX 3aHATHI 6 MK 2.2

JlabopaTopHoe 3ansitue NelS 2 K 2.3

MaxkpocKonuyeckoe U3y4eHHe U ONKMCAHUE HMHTPY3UBHBIX MarMaTHYeCKUX K 2.4

TOPHBIX MOPOJT (KUCIBIX U CPETHHX ). TK 3.1

JlabopaTopHoe 3ansiTue Nel6 2 IIK 3.2

MaKpOCKOHI/I‘-IeCKOG HU3YYCHUC U OMMMCAHUC HHTPY3UBHBIX MArMaTUYCCKHUX K 3.3

TOPHBIX OPOJ] (OCHOBHBIX U YIBTPAOCHOBHBIX ).

JlabopaTopHoe 3ansitne Nel7 2

Makpockonuyeckoe U3ydeHrue M onucaHue 3PQy3uBHBIX MarMaTUYeCKUX
TOPHBIX ITOPOI.




CamocrosiTesibHast padoTa 00y4arOIIUXCH.
Odopmiienne 1abopaTOpHBIX paboT

Tema 3.3. OcagoyHbie
TOpPHbIE MOPOABI

Coaeprxanue yueOHOro MaTepuaa 30/14
VYcnoBuss obOpazoBanusi ocamouHblx mopoa. Craaum  oOpa3oBaHUS 1
0CaJIOYHBIX OPO/I.

Craguss rumepreHesa: BbIBETpUBaHHWE, TUApaTanus, JAeTUApaTalys, 1
pacTBOpPEHHE, OKHCIIEHHE, MPOLIECChl KAOJIMHHU3ALUU, JaTepUuTU3alui,
nuMonuTu3anuu. Kopa BeiBerpuBanus. Poccolimnu.

Cranus CEIMMEHTOT€HE3A. Mexanunueckas u XUMHYECKASI 1
nudhepeHIraIms.

Cragusi nuarene3a. DJk30- W sHAaoauareHes. IIporeccel mpeBpaieHue 1
ocaJka B OCAJOYHYI0 MOpoAy. 30HA oOcaakoHakorieHus. [lonarwe o
ctparucdepe. MUHEpaabHBINH U XUMHYECKUH COCTaB OCAOYHBIX TIOPOI.

Crpykrypa ocagounbix nopof. LlemeHT u ero tumsl. ITopucrocts mopon. 1
TekcTypsl 0cago4HBIX MOPOA. TeKCTypel NOBEPXHOCTH cCios. Tekcrypa

cepeauHsl cnos. OTAEIbHOCTh 0CAJOUYHBIX TOPOI.

Krnaccudukanus ocagodHbIX TOPHBIX MOPOJ IO T€HE3UCY U MUHEPATIHLHOMY 1
coCcTaBy. XapaKTepUCTHKa OOJOMOYHBIX TMopoa. DopMbl 3ajieraHus,
MECTOPOKICHHS 00JIOMOYHBIX TTOPO/I.

XapakTepuCcTUKa XMMUYECKHX M OnoXuMmMuueckux mopoja. CoBpeMeHHOe 1
coCTOssiHME BepXHEKaMCKOr0 MECTOPOKAEHUS KAIIMUHBIX COJICH.

KaycroOnonuTsl: MCKomaemple Yriu, Top¢, roprodue ciaHipl, HEPTH U 1
roprouue ra3pl, acpaiabT, 030KEPUT, SHTAPb.

B ToM unciie 1a00paTOPHBIX 3aHATHH 14
JlaGopaTopHoe 3ansiTue Ne 18 2
[ToponooOpa3yromiye MuHEpabl 0CaI0YHbIX TOPHBIX TTOPOT

JlabopaTopHoe 3ansitue Ne 19 2

CTpyKTypBl OCaZOYHBIX MOPOJ. YCIOBUS (OPMHUPOBAHUS T'€HETHUECKUX
IIPU3HAKOB OCAJ0YHBIX TOPHBIX ITOPO.




IIpome:xkyTouHnass arrecrauusa B (opme AUPPepeHIHPOBAHHOIO
3ayera

JlabopaTopHoe 3ansitue Ne 20 2
TekcTyppl OCaO4YHBIX MOPOJ. YclIoBUS (HOPMUPOBAHUSI TEKCTYPHBIX
MPU3HAKOB OCAJOYHBIX TOPHBIX MTOPOJ.
JlaGopaTopHoe 3ansiTue Ne 21 2
MaxkpocKonuyeckoe u3y4eHHe U OMICcaHne 00JIOMOYHBIX TOPHBIX MOPO/I.
JlabopaTopHoe 3ansiTue Ne 22 2
Makpockonudyeckoe u3ydeHue 1 onrcanue GpocaTHbIX 1 KPEMHHUCTHIX.
JlabopaTopHoe 3ansitue Ne 23 2
MaxkpocKonuyeckoe U3y4eHrue U ONHcaHue KapOOHATHBIX, CYNb(aTHBIX U
XJIOPUHBIX TOPHBIX MTOPO/I.
JlaGopaTopHoe 3aHsiTue Ne 24 2
MakpocKkonu4yeckoe H3y4eHrne 1 OMMCAaHUE KayCTOOHOIUTOB.
CamocrosiTesibHass padoTa 00y4arOUMXCs 2
Odopmienne 1a00paTOpHBIX paboOT
Tema 3.4. MeTtoabl Conep:xaHue yueOHOro MaTepuasa 2/0
H3YyUYeHHsI 0CATOYHBIX 2
MeTto/b1 HccieI0BaHUS 0CAaA0YHBIX TOPHBIX MOPO/I.
nopon
Tema 3.5. Conep:xaHue yueOHOro MaTepuasa 10
Meramoppuueckue OCHOBBI HOMEHKJIATYPbl METaMOP(UUYECKHUX TOPHBIX OPOJ], UX TIEPBUYHOM 2
NOpoAbI OPUPOJBI, XMMHU3MA, MHHEPAJIBHOI'O COCTaBa, CTPYKTYPBI, TEKCTYPHI M
XapakTepa 3aJIeraHus
®amuu Metamopdusma. PacnpocTpaHeHHOCT MeTaMOP(HUUECKUX TOPHBIX 2
nopoa. Ilone3Hble wWcKomaemble, CBSI3aHHBIE C MeTaMOPPUUECKUMU
TOPHBIMU TTOPOJIAMHU.
B ToMm 4nciie 1a60paTOPHBIX 3aHATHI 4




JlabopaTopHoe 3ansitue Ne 25 2
Makpockonuyeckoe  M3y4eHHE M ONHCAHHME  OCHOBHBIX  THIIOB
METaMOP(HUIECKUX TTOPOI.
JlaGopaTopHoe 3aHsiTue Ne 26 2
Makpockonudyeckoe H3y4eHHE CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH
BCEX TUIIOB T'OPHBIX MOPOJ.
CamocTrosiTesibHasi padoTa 00yYarOmmXxcst 2
Odopmiienne 1abopaTOpHBIX padoOT
Koncyabranus 4
JK3aMeH 6
Bcero

130




3. YCJOBUS PEAJIMBAIIMN YYEFHOU JUCHUTIJIAHBI
3.1. MarepuajbHo-TeXHHYECKOe olecrieyeHne peajn3anum padoueii nporpaMmsl

Peanmuzarust pabodeil mporpaMMbl TUCHMIUIMHBI OOecriedeHa HaIWYueM ydeOHOM
nabopaTopun « MUHEPAIOTHH U TIETpOTrpadum».

Ob6opynoBanue 1a00paTOpUu:
3.1.1 CnennanusupoBaHHasi Me0esIb U CHCTEMbl XpPAHEHUS

OcHoBHOE 000pyJOBaHNE

pabouee MecTO IpenogaBaTens

paboune MecTa Mo KOJIMYECTBY 00 YJarOITIXCsI

3.1.2 Texunuyeckue cpeacraa

OcHoBHOE 000pyI0BaHNE

KOMIIBIOTEP C JIMLIEH3MOHHBIM ITPOrPaMMHBIM 0OecrieueHueM

MYJIbTUMEAUNHBIN IPOEKTOP

MYJIbTUMEAUNHBIN dKpaH

3.1.3 Cnennanu3upoBaHHoe 000py/10BaHNe, MeOeIb U CHCTeMbI XPaHEeHHUs

OcHoBHOE 000pyJOBaHUE

dhapdopoBas TuIacCTUHKA

CTEKJIO

JyIBI

TOPHbIE KOMIIAChl

JlononaHUTENbHOE 000pyIOBaHNE

COJISTHAsL KUCIIOTa

3.1.4 JleMoHCTpalMOHHbIE Y4eOHO-HATJISIIHbIE MOCO0US

OcHoBHOE 000pyJOBaHNE

KOMIUICKT Y4EOHO-HATISITHBIX TTOCOOMH

MOJIEJIN KPUCTAIIOrpauIeCKUX PEeIIeTOK

KOJIJIEKIMSI MUHEPasoB Ki1accoB «CaMopoHble MUHEpalb», «I anonas», «CepHUCTHIE
coeMHEeHusn», «OKCuabl, THAPOOKCU b, «KapOoHaThl M HUTPAThD», «CyiabdaTsl U
BoJIb(paMaTh», «Pocdatel u 60paTel», «CHUIMKATHI U ATTIOMOCUIMKATHI)

KOJIJICKIHMSI TOPHBIX MTOPOJ] 0CAI0YHOT0, MAarMaTHYeCKOr0 M METaMOp(PHUECKOTo TeHe3nca

mKana Teepaoctu Mooca

TabIUIa XUMUYECKHX 3JIEMEHTOB MeHieneeBa

kapta «Ilose3nbie nckonaemoie Poccrm»

IIpE3eHTaIH

3.2. UndopMannoHHOe oOecnedeHre peaJu3anuu NpPOorpaMmMbl

Jns peanu3anuu MporpaMMmbl  OMOIMOTEUHBIH (OHJI 00pa3oBaTENbHON OpraHU3aluu
JIOJDKeH MMETh NeYaTHBIEC W/WIIN 3JEKTPOHHbBIE 00pa3oBaTeIbHbIE M HHPOPMAIIMOHHBIE PECYpPCHI
TSl ICTIONTh30BaHUs B 00pazoBarenbHOM mporiecce. [Ipu dopmupoBanuu 6ubdanoTedroro ¢poHmaa
00pa30BaTENbHON OpraHU3allMM BHIOWpPAETCS HE MEHEe OJHOTO H3JaHMs W3 IEePeUHCIICHHBIX
HIDKE T€YaTHBIX M3AaHUM M (WIHM) SJIEKTPOHHBIX M3JAaHUI B KauyecTBE OCHOBHOTO, NPH 3TOM
CIIMCOK MOYET OBITh JIOTIOJTHEH HOBBIMHU M3/IaHUSIMH.

3.2.1. OcHOBHBIE NeYaTHbIE H JIEKTPOHHbIE U3IAHUS



1. ExoBa, A.B. Jlutonorus: ydeOHOe mocoOue i CpemHero MpodecCHOHAIBHOTO
obOpazoBanusi/ A.B. ExoBa. — MockBa: W3marensctBo HOpaiit, 2023.— 101c.—
(ITpodeccuonansunoe obpazoBanue). — ISBN 978-5-534-08446-7. — Texct: 3neKTpOHHBIH //
Oo6pasoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513069 (marta
obpamenus: 24.01.2023).

2. Munepayiorusi ¢ OCHOBaMHM KpucTauiorpaguu: ydeOHOe MmocoOue sl CpeaHero
npodeccuonaibHoro obpaszoBanusi/ B. A. bynmanos, A. W. Cuspix, A. A. benoromnos; mon
HayuHol penakuueit @. A. JletHukoBa. — 2-¢ u3., nepepad. u gon. — Mockga : U3garenbcTBo
FOpaiit, 2023. — 230 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09391-9.
— Texkcr: osnextponsbii // OOpasoBarenbHas 1uiatdpopma IFOpaiit [caiit]. — URL:
https://urait.ru/bcode/516616 (nara obpamenus: 24.01.2023).

3.2.3. JlonoJTHUTEIbHbIe HCTOYHUKHU
1. Koponosckuii, H. B. I'eonorus: yue6HO€ mocobue i cpeaHero mpoheccnoHaIbHOTO

obpazoBanust / H. B. KopoHoBckuii. — 2-¢ usn., ucnp. u jgon. — MockBa: M3marenbcTBo
FOpaiit, 2021. — 194 ¢. — (Ilpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-08484-9.
— Tekct: oanextponssli // OOpaszoBarenbHas tuiatrdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/472924 (nara obpamenus: 05.12.2021)
2. Kypnan «Munepanbasle pecypesl Poccun'.



4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOM JUCLHUILINHEI

Pe3y/IbTaThl 06y4eHus”

Kpurepun onenkn

MeToanl OEHKH

Hepequb 3H3HHﬁ, 0CBAMBACMbIX B paMKax JUCHUIIJIMHBI

CpoiictBa  kpucramanueckoro | Bnageer npodeccrnonanbhoit IIncemenHbI
BEIECTBA, OCHOBBI €ro | TEpMHHOJIOTHEN W/WJIHA YCTHBIN OIpOC.
CTpOECHUS U MeToabl | JleMoHCcTpupyeT — cucreMHble | TectupoBaHue.
HCCIIEIOBAHMUS; 3HAHUS 0 cBoiicTBax | JlabopaTopHbIe 3aHATHS.
KPUCTAJIJIMYECKOTO  BELLECTBA,
OCHOBBI ~ €r0  CTPOCHHS H
METO/Ibl UCCIIEI0OBAHUS;
JnarHoctuueckue npuszHaku | [leMoHcTpupyer  cucteMHbie | [ITuchbMeHHbIN
OCHOBHBIX MUHEPAJIOB U | 3HAaHUSA O JMAarHOCTUYECKHX | M/MIIM YCTHBIA Ompoc.
TOPHBIX MOPOT; IIPU3HAKaX OCHOBHBIX | TecTupoBaHue.
MUHEPAJIOB U TOPHBIX MOPOJ; JlaGopaTopHbIe 3aHATHSI.
Knaccudukanuro munepanoB u | JleMoHcTpupyer  cuctemHbie | [luceMeHHBIN
TOPHBIX MOPOJ; 3HAHUSA 0 KJIacCHU(UKAIMU | W/WIN YCTHBIN OIpocC.
MUHEpAJIOB U TOPHBIX MOPOTI; TectupoBanue.
JlaGopaTopHbIe 3aHATHSI.
XHUMHUYECKUU cocras, | JlemoHcTpupyer  cucremHble | [IuceMeHHbIN
buznueckue CBONCTBA, | 3HAHUA 0  XMMHYECKOM | W/WJIM YCTHBIM Ompoc.
IPOUCXOXKAECHUE U  METOABI | COCTaBE, ¢usnueckux | TectupoBanue.
HCCJIEI0BAHNS MUHEPAJIOB; CBOICTBax, MpoucxoxaeHuu u | JlabopaTopHbIe 3aHSTHS.
MeTOoax UCCIIEIOBaHUS
MUHEPAJIOB;
CoBpeMeHHbIE TPOOIIEMBI JIeMOHCTpUpPYET CUCTEMHBIE IIucemenHbI
MUHEPAJIOTUH U neTporpaduu 3HaHUS O COBPEMEHHBIX W/WJIHA YCTHBIN OIpOC.
npobiaemMax MUHEPAJIOTHU U TectupoBanue.
nerporpadun JlaGopaTopHbIe 3aHATHS.
VYcnoBust 06pa3zoBaHus TOPHBIX | JIeMOHCTpUpPYET CUCTEMHBIE IIncemenHsbIin
OPOI. 3HaHHUS 00 YCIIOBHUAX W/WIT YCTHBINA OTIPOC.
00pa30BaHUs TOPHBIX MTOPO/I. TectupoBanue.

JlaGopaTopHbIe 3aHATHS.

Hepeqenb YMeHHﬁ, 0CBAMBACMBbIX B paMKaxX THCHUIIJIMHBI

Onpenensatb npocTbie (GOpPMBbI
KPHUCTAILJIOB,

JleMoHCTpHpYyET YMEHHE
OTIpeNeNATh TMPOCThie (HOPMBI
KPHCTAJLIOB,

O1nieHka pe3yJbTaToB
BBITIOJTHEHUS TA00OPaTOPHOIH
paboTHI.

DKcrepTHOE HAOII0IeHUE
32 XOI0M BBITIOJTHCHUS
71a00paTOpHOIl pabOoTHI.

Onpenenarsb buznveckue
CBOWicTBA M MOP(OJIOTHIO
MHUHEPAJIOB,

JleMoHCTpHpYyET YMEHHE
OIpEEIATh ¢dusnueckue
cBOMcTBA ®  MOP(OJIOTHIO
MHHEpPAJIOB;

O1nieHKa pe3yJbTaToB
BBITIOJTHEHUS TA00OPaTOPHOH
paboTHI.

DKcrepTHOE HAOII0IeHUE
32 XOI0M BBITIOJTHCHUS
71a00paTOpHOIl pabOoTHI.

2B X0I€ OLICHUBAHUA MOTYT OBITH YYTCHBI TNYHOCTHBIC PE3YJIbTATHI.




PacriosHaBaTh TOpHBIE MOPOJIBI
0 YCJIOBUSIM 00pa3oBaHMs;

JleMoHCTpHpYyET YMEHHE
pacrmo3HaBaTh TOPHBIE MTOPOIBI
0 YCJIOBUSIM 00pa30BaHUS;

O1nieHka pe3yJbTaToB
BBITIOJTHEHUS TA00OPaTOPHOH
paboTHI.

DKCcrepTHOE HAOII0IeHUE
32 XO/I0M BBITIOJTHCHUS
71a00paTOpHOil pabOoTHI.

Onpenenars no | JlemoHcTpupyer yMenue | OneHka pe3yJbTaToB
JMAarHOCTUYECKUM  TPU3HAKaM | ONpPEAesATh 10 | BBIMOJIHEHUS J1AOOPaTOPHOU
BEIIICCTBEHHBIH COCTaB, | TMAarHOCTHYECKUM MpU3HAKaM | pabOTHI.
CTPYKTYpPY, TEKCTypYy TJIaBHBIX | BELIECTBEHHBIN COCTaB, | DKCIEPTHOE HAOIIIOICHHE
HIOPOI000pa3yIOMNX CTPYKTYpPY, TEKCTYPY TJIaBHBIX | 32 XOJOM BBIITOJTHEHHUS
MUHEPAJIOB U TOPHBIX MOPOJ; O0pO000pa3yIoUINX 1abopaTopHOil paboTEHI.
MHHEPAJIOB M TOPHBIX TOPOJ;
OnwuceIBaTh TOpHBIE TOPOJsl U | JleMoHCTpHpYeT ymenue | OueHka pe3ynbTaToB
JIaBaTh UM TI0JICBOE OIMCHIBATh TOPHBIE MOPOABI ¥ | BHIOJHEHUS Ta00paTOpHOI
oTpeielieHue. JlaBaTh UM M0JIeBOE | PaOOTHI.
oIIpezieTICHHE. DkcnepTHOE HaOII0ICHNE

3a XO0M BBITIOJIHCHU S
nabopaTopHO PabOTHI.
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