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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanHuu kadenpsl [eomoruw,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX e

12.02.2024, npotokon Ne 5 = |
3aB. kadenapoit N.A. T'pummn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
Hpegceaamm:% H.A. IlsiTanes

Pabouas nmporpamma cocraBiieHa: %g/
noteHT kadeapel M IuOIIU, KaH1. TeX. HayK £ H.B. ®aneeBa
Penensenr:

Hupextop OO0 “Marauroropckasi MapKIIeH1€pCKO-Te0Ae3nUeCcKast KOMIIaHUs

A.A. lllexyHoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yuyeOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIenaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IHJI/IH

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenssMu OCBOCHMSI JTUCHHUILIMHBI «l'€0fe3uueckoe MaTepuaoBECHUE» SBIISCTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuuiuinHa ['eope3nueckoe MarepUaioBElCHUE BXOAUT B 00sA3aTENbHYIO 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Beiciias matremaTtnka

I'eonesus u mapkuieinepus

HauepratenbHas reomeTpust

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

MaremaTrnueckas 00paboTKa pe3yJabTaToB U3MEPEHUN

[Ipown3BoicTBEHHAS - IPOU3BOICTBEHHO- TEXHOJOTMYECKasl TPAKTHKA

Pynuuunas reonorus

AHanu3 TOUHOCTH MapKILeiiepckux padoT

['eonorus nmosie3HbIX UCKOMAEMbIX Ypasa

Mapkieiiepcko-reoie3uueckue npuoopsl

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbprate ocBoeHus AMCUMILIMHBI (Moayns) «I'eone3nyeckoe MaTepHUaIOBEIEHUE
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-4 Cnoco0eH ¢ ecTeCTBEHHOHAyYHBIX IO3UIMHA OLEHUBATh CTPOEHUE, XMMUYECKUH U
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKACHUM TBEPJBIX MOJE3HBIX MCKOMAEMBIX MPH PELIEHUH 33Jad MO pallOHAIbHOMY U
KOMIUIEKCHOMY OCBOEHUIO T€0PECYPCHOTO MOTEHIIMAIA HEAP

OIlK-4.1 [IpuMeHsAeT XUMUYECKUN U MUHEPAIBHBIA COCTaB 36MHOU KOPbI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JINYHBIX KJIACCOB U TJIABHBIC TUIIBI Py U TOPHBIX
IIOPOJ JUIS pELICHUS 3a1a4 10 OCBOCHMIO HEJIP

OIIK-4.2 Brnageer merogamMu mpakTHYECKON JUArHOCTHKH MUHEPAJIOB Py, TOPHBIX
opon, KJ1accuukanuein u XapaKTEPUCTUKON IJIABHBIX
Mopo0o0pa3ylIUX U PYIHBIX MHHEPAJIOB, BeAeT NEPBUYHYIO
JTOKYMEHTAIIHIO ITOJIEBBIX JAHHBIX U IIEPBUYHVIO 00pabOTKY 00pa3IoB




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynuTopHas — 0,7 akaJl. 4acoB;

— camocrosiTenbHas pabora — 131,4 akan. 4acos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
B aKaJl. qacax o Bun KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) E B . p Kon
> 3 © | camocrosaTensHOH | ycreBaeMOCTH U
JUCLIATUINHBI N [ . | komnerenunu
Q & paboThI TIPOMEKYTOYHOMH
n1a6. | mpakr. [ € &
Tlex. - | HPAKT. [ =g aTTecTalyy
3aH. 3aH. | U &
1. O6uue cBeJeHUs O CTPOCHHUH,
CTPYKTYpe u CBOICTBAX
MaTepHaJIoB
1.1 OcHOBHbIE HOHSTHSA. CaMmocrosTensHoe
Llenp u 3a1a4n M3yYeHre yueOHOH
HCIUIUIAHBIL. U Hay4yHOH
?(naccmbm(aunﬂ 0,4 0,4 8,7 JIUTE }EliT bI Tposepia OIIK-4.1,
' ' ' PATYPEL KOHCIIEKTOB OI1K-4.2
MaTepHajoB. Crpoenue IonroroBka k
KPHUCTATHIECKUX MIPaKTHYECKOMY
BEIIECTB. 3aHATHIO.
CaMmocrosTensHoe
1.2 Knaccudukanus o TIposepka
u3ydeHune yueOHon
MarepuaioB. duznueckue, . KOHCIIEKTOB,
U Hay4YHOH
MeXaHUYEeCKue, pacdeToB u OIIK-4.1,
. 3|04 0,4 8,7 JIUTEPATYPHI.
TEXHOJIOTMYECKHE CBOUCTBA pe3yabTaToB OIIK-4.2
IloaroroBka k
MaTepHaJoOB M METOJbl HX MPAKTUIECKUX
MIPaKTHYECKOMY
OIIpeIeIeHHSI. pabot
3aHATHIO.
CamocTosaTenbHoe
o IIposepka
n3ydeHune yaeOHon
. KOHCIIEKTOB,
13 Kpucrannusauus, U Hay4yHOMH
pacdeToB u OI1K-4.1,
KpHUCTAJTHYECKast 0,4 0,4 8,7 JIUTEPATYPHI.
CTPYKTYpa 1 JeeKThI ITogroroBka K PC3YIIbTATOB OlIK-4.2
PYKTYP ’ MTPAKTUYECKUX
MIPaKTHYECKOMY
pabor
3aHATHIO.
Wroro no pazaeny 1,2 1,2 26,1
2. Metamwibl ¥ CIUIaBRl Ha WX
OCHOBE
CamocTosTeNnbHOe
u3yueHue y4eOHOH
2.1 TlomydyeHue YyryHa, 3| 04 04 87 JUTEPaTYPBHI. IIposepka OIIK-4.1,
CTaJjIH, IIBETHHIX METAJIJIOB. ' ! ! Tlogroroska k KOHCIIEKTOB OIIK-4.2
MPaKTHICCKUM
3aHATHSM.




CaMOCTOATEILHOC

o IIposepka
2.2 dazoBbie u u3yucHHe y4eOHOM POBEp
CTPYKTYpHBIE Y Hay4HOU KOHCIIEKTOB,
I I;}];K a}l;i)eHHﬂ B CIUIaBax 0,4 0,4 8,7 JIATE };li BI PacteTon u OIIK-4.1,
PeBp ) ' ! ! PaTypPBL. pe3yabTaToB OIlK-4.2
Juarpamma COCTOSIHUS IonroroBka
MPAKTHICCKUX
crmiaBoB. CTany ¥ YyT'yHBL MIPAaKTHIECKUM aGor
3aHATHUSIM. p ’
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
. KOHCIIEKTOB,
2.3 VYnpasieHue U Hay4yHOU
Ny pacdeToB u OIIK-4.1,
CBOICTBAMU  CIUIaBOB U 0,2 0,2 8,7 JUTEPATYPBI.
. pe3yabTaToB OIlK-4.2
U3JICTTHH. IToxroroBka k
MPAKTHICCKUX
MPaKTHICCKUM
pabot
3aHATHSM.
Wroro no pasneny 1 1 26,1
3. Hemerammmaeckue
KOHCTPYKIIHOHHBIE MaTepHaJIbl
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
W HAYIHOR KOHCIIEKTOB,
Y pacueToB u OIIK-4.1,
3.1 Crexno 0,2 0,2 8,7 JUTEPATYPHI.
pe3yJIbTaToB OIlK-4.2
IloaroroBka k
MIPaKTHIECKUX
MIPaKTHIECKUM
pa0or.
3aHATHSIM.
CaMmocrosTensHoe
M3y4eHne yueOHon
U Hay4HOU
3.2 Heopranunueckue Y . OIIK-4.1,
0,2 0,2 8,7 JIUTEPATYPHI. YcTHBIN onpoc
CTPOUTENIbHBIE MaTepHaIbl OIlK-4.2
IloaroroBka k
MIPaKTHIECKUM
3aHATHSIM.
CaMocrosTensHoe
o IIposepka
n3ydeHune yaeOHon
o KOHCIIEKTOB,
3.3 PazpeixiieHHbIE, U Hay4HOH
NUCIEPCHBIE W KaMEHHBIE 0,2 0,2 8,7 JINTEPATYPHI pactctos u OlIK-4.1,
P ' ' ' PATYPEL pe3ybTaToB OIlK-4.2
MaTepuabl IloaroroBka k
MPaKTUYECKUX
MIPaKTHIECKUM
pabor.
3aHATHSIM.
CaMocrosTensHoe
u3ydeHue yueOHon
Y Hay4HOU
3.4 ITonmumepHusie i IIposepka OIIK-4.1,
0,2 0,2 8,7 JUTEPATYPBHI.
MaTepHabl KOHCIIEKTOB OIIK-4.2
ITogroroBka k
MPaKTHYECKUM
3aHATHSIM
CamocTosTeNnbHOe
u3yueHue y4eOHOH
Y Hay4HOU
3.5 Kepammxa 02 02 | 87 | mireparypm Tposepia OIK-4.1,
' p ' ! ! Hoargmﬁa K KOHCIIEKTOB OIlK-4.2
MPaKTHYECKUM

3aHATHAM.




CaMocCTOsTebHOE
u3ydeHune yaeOHon Tposepka
qu Ha y;oﬁ KOHCIIEKTOB,
3.6 JIpeBecHbIe MaTepUaIbI 0,2 0,2 8,7 JIUTE };li bl pactetos 1 OIIK-4.1,
0 AP p ' ! ! Hoargmﬁa 1< pe3yabTaToB OIlK-4.2
MPAKTHICCKUX
MIPAaKTHIECKUM
pabor.
3aHITHSIM.
CamocrosTensHoe
u3ydeHue yueOHon
U Hay4yHOH
3.7 IlnenkooOpasyromme H v IIposepka OIIK-4.1,
0,2 0,2 8,7 JUTEPATYPBHI.
CMa304HbIC MaTePHAIIbI KOHCIICKTOB OIlK-4.2
IToxroroBka k
MPaKTHICCKUM
3aHATHSM.
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
L HavIHO KOHCIIEKTOB,
3.8 Bsoxymiie maTepuaibl 0,2 0,2 8,7 JUTE }:i bl PacteTos u OIIK-4.1,
' ym P ' ' ! o FETO;E&'K pe3ybTaToB OIlK-4.2
A MIPaKTHYECKUX
NPaKTUIECKHM
pabor.
3aHATHSAM
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
1 HayHOf KOHCIIEKTOB,
pacueToB u OIIK-4.1,
3.9 Pe3nHoBBIE MaTepHab 0,2 0,2 9,6 JUTEPATYPBI.
ToroToBKa K pE3ynbTaToB OIIK-4.2
MIPaKTHIECKUX
NPaKTUIECKUM
pabor
3aHATHSAM
HWroro no pazneny 1,8 1,8 79,2
HWroro 3a cemectp 4 4 131,4 3a4€T
Hroro nmo gucuuininge 4 4 131,4 3a4eT

5 Oopa3oBaTte/ibHbI€ TEXHOJIOTUH

B nmpouecce mnpenonaBaHus  IACIUIIIMHBI

MMPUMCHATIOTCA TpaAUIUOHHAA U UHTCPAKTUBHBIC TCXHOJIOTUH.

«I'eome3mueckoe MaTCprUaIOBCIACHUCY

Jlexuuu TPOXOAAT Kak B TpaAWIMOHHOW ¢dopme, Tak U B (opme nekmnuii-Oecen, riae
MaTepuajd OpPUEHTUPOBAH Ha M3JIOKEHHE M OOBSICHEHHE CTYACHTaM HayYHOW HH(OpMAIINH,
MO yIEKAIIEH OCMBICIEHHIO U 3aIIOMUHAHUIO.

JIeKIMOHHBIN MaTepHall 3aKperuisieTcss B XOJe MPOBEICHUs MPAaKTHUYECKUX padoT, Ha
KOTOPBIX BBITIOJTHSIOTCS TPYITITOBBIC MITA HHIUBU YA TbHBIC 33/ IaHUS TI0 TIPOHICHHOH TEME.

[Ipu npoBeneHNN TPAKTHUECKUX 3aHATUH UCTIOIh3yeTCs METOJI KOHTEKCTHOTO O0Y4YeHHS,
KOTOPBIH IMO3BOJISIET YCBOUTH MaTepUal IIyTEM BBISIBIICHHS CBS3eH MEXy KOHKPETHBIM 3HAHUEM
U €T0 PUMEHEHHUEM.

B xadecTBe MHTEPAKTUBHBIX METOJIOB O0YICHHUS UCIIOIB3YIOTCS:

- omepexkarolias caMOCTOsITeNbHass paboTa W paboTa B KOMAaHJE TMPHU BBINOJIHEHUU
MPAKTUYECKUX padoT;

- Ipo0yieMHOe OOY4YeHHE MPH MOMCKE MH()POPMAIMOHHBIX HUCTOYHHUKOB, COCTABICHHUH U
HanMcaHuH pedepaTa 1Mo NoJydeHHBIM HHIUBHTYaTbHBIM 33 JaHHSM.



Tak »xe npumensercs:

1. ucnonp3oBanue B yaueOHOM Iporecce yaeOHbIX (PHIEMOB;

2. 4acTh 3aHATHH JIEKIMOHHOIO TUIA HPOBOJATCS C HCIOJIb30BAHHUEM IIPE3CHTALUH,
BBINIOJTHEHHBIX C MOMOIIBIO IPOTrpaMMHOT0 poayKTa PowerPoint;

3. HCHOJIB30BAHNE BUPTYAJIbHBIX J1a00PaTOPHBIX padoT.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
IPEeCTaBICHUH 110 KypCy MIPOUCXOAMT C UCIIOIb30BAaHUEM MYJIbTUMEIUITHOIO 000py10BaHHUS.

CamocrosiTenbHass paboTa CTYJEHTOB HalpaBleHa Ha 3aKPEIUICHHE TEOPETHUYECKOTO
MaTepuana, M3JI0KEHHOIo IIperojaBaresieM, Ha MpopabdOTKy TeM, OTBEJECHHBIX Ha
CaMOCTOSITEJIbBHOE HW3Y4YE€HHE, Ha IOATOTOBKY K IIPaKTUYECKUM 3aHSATUSAM, BbIIIOJHEHUE
JIOMAIIIHUX 3a/1aHull, HanucaHue pedepara, MOJrOTOBKY K KOHTPOJIbHBIM pad0TaM U UTOTOBOMY
3a4eTy [0 AUCLUILINHE.

B kauecTBe OIICHOUHBIX CPEJCTB HAa IMPOTSIKEHUU CEMECTpa HCHOJIb3YIOTCS: YCTHBIH
OIpOC, TECTUPOBAHUE, TUCbMEHHBIN OMPOC, KOHTPOJIbHBIE PA0OTHI CTYIEHTOB.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4arouXxcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIUHbI (MO1YJIs1)
a) OcHoBHas1 IMTEpaTypa:

1. 3emckoB, 1O. II. Marepuanosenaeane / FO. II. 3emckoB. — 2-¢ wu3m., crep. —
Cankr-IlerepOypr: Jlamp, 2024. — 188 c. — ISBN 978-5-507-48829-2. — TexkcrT :
AJIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/364784 (mata oOpamienus: 21.04.2024). — Pexum goctyna: s
aBTOPU3. NIOJIb30BATEIICH.

2. Canynos, C. B. Marepuanosenenue: yueonoe nocooue / C. B. CanynoB. — 2-e u3n.,
ucnp. u gon. — Cankt-IlerepOypr: Jlanp, 2022. — 208 c¢. — ISBN 978-5-8114-1793-3. —
Texkct:  onexkTpoHHbI /  JlaHb:  smekTpoHHO-OMOnMoreunas  cucrema. —  URL:
https://e.lanbook.com/book/211805 (mata oOpamienus:: 21.04.2024). — Pexum goctyma: s
aBTOPH3. M1OJIb30BATENCH.

3. KoncranturoBa, M. B. OcHOBBI MaTepuanoBeleHus: ydeOHoe mocobue / M. B.
KoncrantnnoBa, E. A. TI'ycesa. — MHpxyrck: HMPHUTY, 2019. — 130 c. — ISBN
978-5-8038-1431-3. — TekcT : 31eKTPOHHEIH // JIaHb : 3EKTPOHHO-ONOIMOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/217379 (nara oOpamenus: 21.04.2024). — Pexxum goctyna:
JUISl aBTOPH3. MOJIb30BaTEIEH.

4. MarepuanoBeaenue : ydeOnuk / O. A. Macanckuii, A. A. Kosanesa, T. P.
['umemantmaa [u ap.]. — Kpacrosipek : COY, 2020. — 300 ¢. — ISBN 978-5-7638-4347-7. —
Texkcr: oanekrtponHsld / Jlanp : snekTpoHHO-OMOnmoreyHas cuctema. —  URL:
https://e.lanbook.com/book/181640 (mara obOpamenus: 21.04.2024). — Pexum noctymna: s
aBTOPH3. MTOJIb30BATENCH.

5. I'yceBa, E. A. MarepuanoBenenue : ydeOHoe mocobue / E. A. I'ycea, M. B.
KoncrantnnoBa. — Hpkyrck : UIPHUTY, 2020. — 250 c¢. — Tekcr : anekTpoHHbIH // JlaHb :
3NIEKTPOHHO-OMbOIMoTeynas cuctema. — URL: https://e.lanbook.com/book/325160  (mata
oOpamienus: 21.04.2024). — PexxuM foctymna: it aBTOPU3. MOJIb30BaTENEH.

0) lonoJiHMTE IbLHASA JIATEpaTypa:
1. IMepesepro, B.II. Marepuanoseaenue . yuebHoe mocobue / B.II. TlepeBepToB. —
Camapa: CamI'VIIC, 2016. — 136 c. Pexxum moctyma: https://e.lanbook.com/book/130341



https://e.lanbook.com/book/364784
https://e.lanbook.com/book/211805
https://e.lanbook.com/book/217379
https://e.lanbook.com/book/181640
https://e.lanbook.com/book/325160
https://e.lanbook.com/book/130341
https://e.lanbook.com/book/130341

2. Tlacroruna, O.B. Marepuanoseaenue: yueoHoe mocooue / O.B. Ilacrotuna. —
Mumnck: PUTIO, 2018. — 264 ¢. — ISBN 978-985-503-790-4. Pexum nocrymna:
https://e.lanbook.com/book/131800

3. H.B. llly6una MarepuanoBeneHre B TOpHOM MarmuHocTpoeHun M: Uza-so MITY,
2000.-272 c.

4, ®eruco I'.I1., Kapnman M.I. MarepuaioBeieHiue M TEXHOJOTHS METaJIIOB:
Vuebnuk. M.: Beicmias mxomna, 2002.

5. Jlomramze B.J., ®Pu3nko-MeXxaHUYECKHE CBOWCTBAa TOPHBIX NOpoA. MeTombl
n1abopaToOpHBIX UccIenoBaHui: YueOHoe mocodue st By3oB. — JI.: Henpa, 1990.

6. Ilepuonuueckue uznanus: «MatepuanoBeneHue, «MeTabhy

7. Pxesckas C.B. Marepuanosenenue: Yueb. — 2-¢ uzj., nepepad. u pom. — 2005.

MarepuaioBeZieHHEe ¥ TEXHOJIOTHS MaTEPHAIOB [3JIEKTPOHHBIN pecypc]: yueb. mocodue /
non. pea. A.W. bateimesa u A.A. Cmonbkuna. - M.: UTHOPA-M, 2013. - 288 c. - Pexxum poctyma:
http://znanium.com/catalog.php. - 3aru. ¢ skpana. ISBN 978-5-16-004821-5.

B) MeToauyeckue ykasaHus:

1. MarepuanoBenenue. MaTtepuaaoBeIeHUE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTepUAIOB
: MeToau4deckue ykazanus / coctaButenu J{. A. MBanoB [u ap.]. — Cankr-Ilerepoypr : CIIOI'Y
I'A, 2020. — 60 ¢. — TekcT : anmeKkTpoHHbIH // JIaHb : 3JEeKTpOHHO-OMOIMOTEUHAs cCUCTeMa. —
URL.: https://e.lanbook.com/book/145277 (nmata obpamienus: 21.04.2024). — Pexxum noctyma:
JUTSL aBTOPU3. MOJIb30BATENCH.

2. HlagpynoBa M.B., I'myxoBa A.lIO., I'opnoBa O.E. MarepuanoBenenue: MpaKTUKYM.
YueOHoe mocobue s cryaeHToB crneuuanbHocTh 130405 «OOoramieHue MONE3HBIX
uckomaembix». Marauroropek: 'OY BITIO «MI'TY», 2006. — 168 c.

3. KoHCTpyKIIMOHHBIE 1 MHCTPYMEHTAIbHBIE MaT€pUANIbl B TOPHOM IPOU3BOJICTBE :
npakTukyMm [ais By3oB] / H. H. Opexosa, H. B. ®aneesa, H. B. I'mMbi3una ; Marauroropckwii roc.
texHnyeckui yH-T um. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. . HocoBa, 2020. - 1
CD-ROM. - 3ari. ¢ TUTYI. 9KpaHa. - TeKCT : AIeKTpoHHBIH. (0Opa3oBarenbHbiii optan MI'TY.
Pexxum nocryma: https://newlms.magtu.ru/ )

Yepkacos, P.B. Marepuanosenenue. [Ipaktiukym : yueOHO-MeTomuueckoe nocodue / P.B.
UepkacoB. — Jlunenk : Jlumenkwmii I'TIY, 2018. — 66 ¢. — ISBN 978-5-88526-975-9. Pexum
nocryma: https://e.lanbook.com/book/

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

http://www.mining-enc.ru/ I'opHas SHIUKIOMEHSI

http://www.miningexpo.ru/ 'opHompombInuIeHHbIH TopTan Poccun

http://www.giab-online.ru/ T'opHblit HHDOPMAITMOHHO-aHATUTHYESCKUN OFOJIIETCHD

http://www.catalogmineralov.ru/ Karanor munepanos

https://mwork.su/ MadopmMainoHHO-aHATUTHYECKHIA TTIOPTAT JJIs1 TOPHSIKOB

http://www.geoinform.ru/ MHpOpMaMOHHO-U3IATEIBCKUI IIEHTP MO TEOJOTHH |
HEJIPOTIOJIb30BAHUIO

http://k-a-t.ru/materialovedenie/l/index.shtml MarepuanoBenenue

https://supermetalloved.narod.ru/lectures materialoved.htm MaTepuanoBenenue

IIporpammHoe o0ecnneuenne

HaumenoBanue o
o Neo norosopa CpoOK eicTBUS TUIEH3UU
MS Off'lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
7Zip CBOOOJHO PaCIpOCTPaHIEMOE OCCCPOUHO



https://e.lanbook.com/book/131800
http://znanium.com/catalog.php
https://e.lanbook.com/book/145277
https://newlms.magtu.ru/
https://e.lanbook.com/book/
http://www.mining-enc.ru/
http://www.miningexpo.ru/
http://www.giab-online.ru/
http://www.catalogmineralov.ru/
https://mwork.su/
http://www.geoinform.ru/
http://k-a-t.ru/materialovedenie/1/index.shtml
https://supermetalloved.narod.ru/lectures_materialoved.htm

[IporpammHuoe obecrieueHne
TUIsL aHATTN3a

MUKPOCTPYKTYPbI
MMOBEPXHOCTU TBEPJIBIX TEJ

K-76-14 o1 17.11.2014

OecCpovYHO

DNEeKTPOHHBIC IIAKATHI IO
MUCLIUAILIINHE
"MarepuanoBeaeHue"

K-278-11 ot 15.07.2011

OeccpovHo

DNEeKTPOHHBIE MJIAKAThI 10
nucuuminae "TexHonorus
KOHCTPYKIIMOHHBIX
MarepuajioB"

K-278-11 ot 15.07.2011

OeccpovHO

DNEeKTPOHHBIE IUIAKATHI MO
kypcy "TexHosorus
KOHCTPYKIIMOHHBIX
MarepuajioB"

K-227-12 o1 11.09.2012

OeccpovyHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

HazBanue kypca

CchUIKa

HannonanbHas
nHGOPMAIMOHHO-aHAJIMNTHYECKAs CHUCTEMA

URL: https://elibrary.ru/project risc.asp

Nudopmarnmonnas cucrema - EnuHoe OKHO
J0CTyIIa K HHPOPMAIIMOHHBIM pecypcamM

URL: http://window.edu.ru/

ITouckoBas cuctema Axamemust Google (Google
Scholar)

URL: https://scholar.google.ru/

QHGKTpOHHaﬂ 6338. HepI/IO,[[I/I‘leCKI/IX I/I3,Z[8.HI/II71
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

OIOKETHOE
WHCTUTYT

®denepanbHOE TrOCYJApPCTBEHHOE
YUpEKICHUE «DenepasbHBIN
IIPOMBIIIJIEHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

OnekTpoHHbIE pecypcebl oubmuorexku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MexnyHnapoaHas pedepaTuBHas
MIOJTHOTEKCTOBasi ~ crpaBoyHast 0Oa3a
HAYYHBIX U3TaHUH «SCOPUS»

n
JaHHBIX

http://scopus.com

MexnyHaponnas 6a3a
*KypHasoB Springer Journals

MOJTHOTCKCTOBBIX

http://link.springer.com/

MC)K,Z[YHapO,Z[HaSI KOJIJICKII A HAayYYHBIX
MPOTOKOJIOB MO Pa3JIMYHBIM OTPACISIM 3HAHUU
Springer Protocols

http://www.springerprotocols.com/

Poccuiickas ['ocynapcTBennas 6ubanoreka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

68.38. JAHHBIX ITAaTCHTHOI'O IMTOUCKaA - 6a3a JAHHBIX
Orbit Premium edition

https://www.orbit.com/



https://elibrary.ru/project_risc.asp
http://window.edu.ru/
https://scholar.google.ru/
https://dlib.eastview.com/
http://www1.fips.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.orbit.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepunanbHO-TEXHUYECKOE 0OecTIedeHNe AUCIUIUTNHBI BKITIOYACT:

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCIUTUINHBI BKITIOYACT:

Jlekumonnas ayauropus 67 MynbTHMENUIHBIE CPEACTBA XpPaHEHUS, IMEPeAadd U
npeCcTaBiIeHUs yaeOHOH nHpopManuu

JlabopaTtopus reoaeszuu 073

1. TeomonuTsl

2. Husenupsl

3. 'eonesnueckue perku

4. Yepre)ku OCHOBHOTO M BCIIOMOTATEIBHOTO 000pYy/JOBaHHS

KommbrotepHnsiii kinacc [lepconansabie kommbloTepsl ¢ akerom MSOffice, Beixomom B
WNHTepHeT M ¢ JOCTyIOM B 3JEKTPOHHYIO HMH(GOPMALMOHHO-00Pa30BaTEIbHYI0 CpENy
YHHUBEPCHUTETA

AyauTopun Ul CaMOCTOSATENIFHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YNTAJIBHBIC 3aJIbI
oubmmoreku [lepconanbuble KoMmbloTepbl ¢ maketom MSOffice, Beixomom B WHTEpHET 1 ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpelly YHUBEPCUTETA

[Tomemenne Ui  XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanusi CTe/Iaxu A XpaHeHUs! Y4eOHO-HATIISITHBIX TOCOOH U y4eOHO-METOANYECKOM
JOKYMEHTAIUH.

Ipuioxenne 1
YueOHO-MeTOANYECKOe 00ecTieYeHre CAMOCTOAITeILHOIH padoThl CTY/ICHTOB

[To pucnumuinne «l'eone3nyeckoe MaTepuanoBEIEHUE» NPEIyCMOTPEHA ayauTOpHas M
BHEAYJAUTOPHAs CaMOCTOsITeNIbHAas paboTa 00yJaromuxcs.

Bunpl camoctosTensHoi paboThl (00bEM YacoOB, OTBOJUMBIX Ha CAMOCTOSITENIBHYIO paboTy 10
yuyeOHOMY m1aHy — 33,24acoB):

OneHouHbIe CpeCTBA JUIsl TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTecTaluu 1Mo
UTOraM OCBOEHMS! IMCLUIUIMHBI.

Paznen/ tema Bun camocrosaTenbHON Kom-Bo

DOopMBI KOHTPOJIA
JUCLUIIIUHBI paboThI 4acoB

1. Pasmen OOume cBeneHus
0 CTPOEHUH, CTPYKTYpE U
CBOMCTBaxX MaTEpHAJIOB.

1.1. Tema OCHOBHEBIE IToaroroBka Kk JIEKIIUH 1 Bxonnoe
mousatusa. llenms w 3amaum TECTUPOBAHUE
JTUCIIAIIINHEI.

IIpoBepka koHCIIEKTa
Knaccudukanmst
IloaroroBka k Pabora Ha
MaTepHaJioB. Crpoenue .
npakTUIecKkon padore 1 MPaKTHYECKOM
KPUCTAJUTMYECKUX BEIIECTB.
3aHATHH
1.2. Tema Knaccuduxarus 2 VYcTHBI orpoc
TloaroroBka k jgexuu
Martepuanos. Ousznueckue,
MeXaHUYECKHE, [IpoBepka KoHCTIEKTa
TEXHOJOTMYECKUE CBOMCTBA ITonroroBka k Pabora Ha
MaTepUaJIOB U METOJIbI UX MpaKTUIeCKUM padboTtam 2,3 MPaKTUYECKOM
ONPEACIICHUS. 3aHATAU

1.3. Tema 1

Kpucrannmm3zanus, VYcTHBIH orpoc

IloaroroBka k jaexuu
KpHUCTAJUIMYECKas CTPYKTypa

1 1eEeKTHI.




Ilo pa3neny

IloaroroBka x
KOHTPOJILHOHM paboTe

[TnceMenHsI onpoc

HToro no pazneny

2. Paznen MeTanabl "
CILIABHI HA UX OCHOBE.

2.1. Tema Ilonyuenue
YyryHa, CTaJli, LIBETHBIX
METAJLIOB.

IToaroroBka K IEKIIUH

YerHbIl o1poc

2.2. Tema ®Da3oBEICc U
CTPYKTYPHBIE MPEBPALLCHUS
B ciuiaBax. Jlmarpamma
cocTosiHuA ciuiaBoB. Ctanm

U YYTYHBL.

IToaroroBka K JEKIUAM

VYcTHbI# orpoc

2.3. Yopasienue
CBOICTBaMH CILJIABOB U
W3 EIH.

ITo pazneny

IToaroroBka K JIEKIUAM

IloaroroBska k
KOHTPOJIbHOW paboTe

[IucemenHBIN ompoc

Hroro no pazaeay

3. Paznea
Hemertammmueckue
KOHCTPYKLMOHHBIE
MaTepHaJIbl

3.1. Tema Ctekio

IToaroroBka K JEKIUH.

IToaroroBka x
IIpaKTUYEeCKOi paboTe 6

VYerHbll orpoc

[TpoBepka KOHCIIEKTa
Pabora Ha
MPAKTHYECKOM
3aHATUAN

3.2. Tema Heoprannueckue
CTPOUTEINIbHbIE MaTepPHAIIbI

IloaroToBka K JIEKIIMH

[Toaroroska k
IpaKkTU4YecKoi pabote 7

YceTHbIl OIpoc

[TpoBepka KOHCIIEKTa
Pabora Ha
MPAKTHYECKOM
3aHATUN

3.3. Pa3peixiieHHsle,
JUCIIEPCHBIE U KaMEHHBIE
MaTepuabl

IloaroToBka K IEKIIMH

Iloxaroroska k
MpaKTH4ecKor pabdote 6

YceTHbIl OIIpoc

IIpoBepka KoHCIIEKTa
Pabota Ha
MIPAaKTHYECKOM
3aHATHU

3.4. Tema
[TonumepHbIe MaTepuatbl

IloaroToBka K JIeKIIMH

Iloxaroroska k
IpaKTH4ecKo pabore 8

VYeTHbIl ompoc

IIpoBepka koHCIIEKTa
Pabota Ha
MIPaKTHYECKOM
3aHATHU

3.5. Tema  Kepamuka

TloaroroBka k jgexuu

VYeTHbIl ompoc

3.6 Tema JIpeBecHble
MaTepUaJIbl

TloaroroBka x jgeximu

VYcTHBIH orpoc




[IpoBepka KoHCTIEKTa
IToaroroska K Pabora Ha
MpaKkTUYecKor padore 8 MPaKTUYECKOM
3aHATHH
3.7. Tema 2,2 .
[TnenkooOpasyrorue u IToaroroBka K JIEKLIUU Yerblit onpoc
CMa304YHBIC MATCPUAIIBI
3.8. Tema Bspxymue 3 VYerHbii orpoc
IToaroroBka K JIEKIIUU
MaTepHuabl
IIpoBepka KOHCIIEKTa
IToaroroBka x Pabora Ha
MpPaKTUIeCKOor padote 9 MPaKTUYECKOM
3aHATUH
3.9. Tema Pe3unoBrlie IloaroroBxka K JIEKIIMHA 3 VYcrHbIl orpoc
MaTepHuabl
IIpoBepka KOHCIIEKTa
IToaroroska k PaGora ua
npakTHYecKoii padore 9 IPAKTHYECKOM
3aHATUH
HToro no pasneny 23,2
Hroro nmo gpucuunjinue 33,2 3auer
Tema 1.
1. [TepeurciuTe OCHOBHBIE OTJIMYMS XMMHUUYECKOW W (hU3MYECKO# cBszeil. Kak B cBs3M

CKa3pIBacTCS Ha CBOMCTBAX BGHICCTB?

2. Yro Takoe kpuctamunyeckas peuierka? ONUIINTE OCHOBHBIE THUIIBI penieTok bpase.

1.  Kakue kpuctajuiMueckue peleTKy Ha3bIBalOTCS UI€aIbHbIMU U peaIbHbIMU?

2. OnuumuTe KpUCTAJUIMYECKOE U aMOp(HOE CTPOEHUE BELIECTB.

3. Ha3zoBuTe OCHOBHBIE TPYNITBI KPUCTAIUTMYECKUX BEIIECTB.

4. UYro Takoe «aHU30TPONHsD» (PU3NUECKUX CBOMCTB?

5. Onumure aMOpPHO-KPUCTALTUIECKYIO CTPYKTYPY.

Tewma 2.

1.  Kakwue BemecTBa Ha3bpIBalOT MeTauiamMu? [lepeuncianTe U oxapakTepu3yiTe OCHOBHbBIC
nepeenbl B METAJUTYPIUH.

2.  lIBeTrHble M peaKre METAJUTBI: OCHOBHBIE CBOMCTBA M 00JIACTh MPUMEHEHHS.

3. Merammyeckue NOPOIIKOBbIE MaTepHallbl: CIOCOOBI MOTyYeHHs, 00pabOoTKH,
JIOCTOMHCTBA U HEJOCTaTKU.

4.  Kiaccuduxanus METaJUIMYECKUX MOPOIIKOBBIX MaTEPUAIOB MO HA3HAYEHHIO.

5.  Meramueckue cTeksia: 0COOEHHOCTH CTPOEHUS U CBOICTB, osyueHue, hopma u3zienuid,
00J1aCTH IPUMEHEHHUS.

6.  UyryHsl: cioco0 mosrydeHus, 001acTH TPUMEHEHHS, KJIaCCH(PUKAITHSI.

7. Cranu: ciocoObl OTy4eHHs, 00JIaCTH IPUMEHEHHS, TPUCYTCTBYIOIINE TPUMECH.

8.  Kuaccudukanuu craneii o Ka4ecTBy, XHMUIECKOMY COCTaBY, HA3HAYCHHIO.

9. Kakue ocHoBHBIE (hazbl 00pa3yrorcs B ciiaBax? OxapakrepusyiTe Makpo-, MUKPO- U
cyOCcTpyKTypbl MeTayuioB. Kakumu MeTo1aMu OHUM U3ydaroTcsi?

Tema 3.

1. Crekno, cocTaB, CTPOCHHE.

2.  Knaccudukanus crekon.

3. Urto Ha3zwiBaeTcst 6eToHOM? OXapaKkTepHu3ylTe KOMIIOHEHTHI O€TOHA: WX POJIb, TPEOOBAHUS K
KadecTBy. OnUIIUTE CTPYKTYpY O€TOHA.

4, CrnernuanpHbie 100aBKH, BBOJUMBIC B OCTOH: Ha3HAYCHHUE W MPUMEPHI 100aBOK.

5 Knaccudukanuu 6eTOHOB 10 TNIOTHOCTH, CTPYKTYPE U BUAY BSOKYIIUX BEIIECTB.

6. Knaccuduxanum 0eTOHOB MO BUY 3aI0OJIHUTENS, YCIOBUSIM TBEPACHUS U HA3HAYCHHUIO.

7 TpeboBanust kK 6eTOHAM U OETOHHBIM CMECSM.

8. JlaiiTe ompeneneHre TOPHBIM MOpPoAaM U MHHepasiaMm. Kakue reHeTH4ecKue THUIbl TOPHBIX




nopox Bbl 3Haere? IlpuBenure nmpumepsl ropHbix mnopod. Kak MCHONIB3yHOTCS B HApOIHOM
XO03SIICTBE TOPHBIE TOPOBI?

9. IlpupomHple KaMeHHBIE MaTepHalbl: OOJACTH HWCIOJb30BAaHUS, JOCTOMHCTBA H
HEJOCTaTKHU.

10. Ilepeuncnure BuABI OOpaOOTKHM TNPHPOIHBIX KAMEHHBIX MaTEpHAIOB M TEPEUUCINTE
COOTBETCTBYIOIIME UM I'OTOBBIE U3/CIHS.

11. CocraB, cTpoeHHE U CTPYKTypa MOJTUMEPHBIX BemecTB. Kiaccupukanus no XuMHIECKOMY
COCTaBY OCHOBHOM IIEITH.

12. Buzpl cBs3ei B MAKpOMOJIEKyJaX MOJIMMEPHBIX BemecTB. Kitaccudukamnus mo XuMmuaecKkomy
COCTaBY COCTaBHBIX 3BEHbBEB.

13.  OpHoponHble MMOMUMEpPHBIC BEIIECTBA W COOCTBEHHO TIOJHMMEpPHI:  CTPOCHUE,
MIPOUCXOXKICHHUE.

14. ®wusnyeckoe COCTOSIHUE MOIUMEPOB.

15. Opranuueckue MOJMMEpPHbIE MaTepUasbl: MPUMEPHl MaTepUaioB, CBONCTBA M 00IacTH
IPUMEHEHHUS.

16. Heopranuueckue moJMMepHbIe MaTepUalbl: MPUMEpPhl MaTepUaloB, CBOWCTBA U 00JacTu
IPUMEHEHHUS.

17. TlomumepHble IUTACTHYECKHE MaTepuanbl (TUIACTMACChl): COCTaB, XapaKTepUCTHKA
MaTepuaioB U U3JIENUIA HAa UX OCHOBE.

18. Knaccudukanus KepaMuKH.

19 . Tlony4yeHue KepaMUKH.

20 . CaoiictBa kepamuku. [I[pumeHeHEe KEPAMUKH.

21. CpolicTBa IpEBECHHBI.

22. Marepuaibl U3 ApeBecUHbI. JJOCTOMHCTBA APEBECUHBI

23.  3ammuTa IpeBEeCUHBI OT YBIAKHEHHS, 3aTHUBAHUS M BOCTJIAMEHEHUSI.

24. Kakue wmarepuanbl  HasplBalOTCAd  «IUIeHKooOpasyrommmu»?  Kakume — rpymisl
IUIEHKOOOpa3ylonmx MaTepuanoB Bbl 3Haere? KakumMu OCHOBHBIMH TOTPEOUTEIHCKUMU
CBOWMCTBaMH OHM JIOJDKHBI 001a1aTh?

25. OxapaxTepu3syiiTe KIesire MaTepralibl, NX Ha3HaueHHE U 00JIACTH UCTIOIh30BaHUSI.

26. OxapakTepu3yiTe repMEeTHUKHU, UX Ha3HaYeHHE U 00JaCTH HCIIOJIb30BAHMS.

25 . Kakne marepuanbl Ha3bIBAIOTCSA «CMa304YHbIMI»? Kakue BHIIBI CMa30YHBIX MaTepHAIOB
BbI 3HaeTe?

26 . KakoBbl 007macTH NPUMEHEHHS CMAa30YHBIX Macel, IUTACTHYHBIX CMa30K, TBEPIBIX
CMa304HBIX MaTEPHUAJIOB, CMA304YHO-OXJIAKIAOIINX KUIKOCTEN?

27. Kakwue BemiecTBa Ha3bIBAIOTCS «MUHEPATHHBIMI HEOPTAaHWUYECKIMH BsOHKYIIMMI»? KakoBa
B 00I1IeM ciTyyae TeXHOJIOTUS MX NonydeHusi? Kakue MaTepualibl M3roTaBiIMBalOT HA UX OCHOBE?

28 . Kakwue (pu3HKO-XUMHUECKUE TPOLIECCH IIPOUCXOST ¢ MUHEPATbHBIMU HEOPTaHMYECKIMH
BSDKYIIMMU B IPOLIECCe WX UCIONb30BaHuA? Kakyro cTpyKTypy MpeacTaBisieT co00i ieMeHTHBIN
KaME€Hb MOCJIe TBEPACHUSA?

29. Kakue BsKylIMe Ha3bIBAIOTCS «BO3AYHMIHBIMU»? Ha3zoBuTe TIpymnmel BSOKYIIHUX 10
XUMHYECKOMY COCTaBY.

30. Kakue MmaTepuanbl Ha3bIBalOTCAd «pe3nHOBBIMI»? Kakoil cocTaB MMEIOT pEe3WHOBBIE
Marepuansl?

31. Knaccudukanus pe3uHOBBIX MAaTEpUAIIOB 110 HA3HAYECHUIO U 00JIACTH TPUMEHEHHUS.

32. Kakwue BemiecTBa Ha3bIBAIOTCS «OPTaHHYECKUMHE BSDKYITMH BEIISCTBAMIN ?

33. IlepeuncauTe OCHOBHBIE BUbI OPTAHUUECKUX BSDKYIIMX BELIECTB.

34. Kakme wmarepmanabl HM3TOTABIMBAIOT Ha OCHOBE OPTaHUYECKUX BSDKYIIMX BEIIECTB?
O6acTu UX UCTIONB30BaHUs?



puioxenne 2

OueHovHbIe cpeaCcTBA 1JIs1 NPOBeAeHHUS IPOMEKYTOUHOM aTTeCTAlINH
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl NPOBEJACHUs MPOMEKYTOYHON aTTeCTAlNM:

Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINH

OneHouHble CpeaCcTBa

OIIK-4 CrocobeH ¢ eCTeCTBEHHOHAYYHBIX MO3UIMHA OIICHWBAaTh CTPOCHUE, XMMHMUYECKHMI M MUHEPAIbHBIM COCTaB 3€MHOH KOpBI, MOP(OIOTHYECKHE
0COOEHHOCTH M T'€HETHYECKUE THIBI MECTOPOKICHMH TBEPHBIX IOJIE3HBIX MCKONAEMbIX IPU PELICHUM 3a/ad IO palMOHAIBbHOMY M KOMILIEKCHOMY
OCBOEHUIO I'€OPECYPCHOI0 NOTEHIMAIA HEAP

OIlIK-4.1

IIpumensier XUMUYECKUN u
MUHEpaIbHBIN COCTAaB 36MHOU KOPBI,
OCHOBHBIC CBOMICTBA MHUHEpAJIOB
pa3IMyHBIX KJIAacCOB U TJIaBHbIE
THUNIBl PyA W TOPHBIX IOPOJ s
pelIeHus 3a/1a4y 0 OCBOEHUIO HEJlp

IIepedyens Bonpocos

Tema 1.1. OcHoBHble noHsATH. Llenb u 3anaun qucuuiuinael. Kinaccudukaius MaTepuaios.
CtpoeHre KpUCTAJUIMUECKUX BEIIECTB.

1. [lepeuncante OCHOBHbIE OTIMYMS XUMUYECKOH U (u3ndeckol ceszeil. Kak Buj cBs3u
CKa3bIBAa€TCs Ha CBOMCTBAX BEILIECTB?

2. Uro Takoe kpucTamnuieckas pemerka? OnuimTe OCHOBHbBIE TUIIBI pelieTok bpage.

1. Kakue kpucramimiyeckue pemeTki Ha3bIBalOTCs UI€aTbHBIMU U PeAIbHBIMU?

2. Onummre KPUCTAIUTMYECKOE U aMOp(HOE CTPOCHHE BEIIECTB.

3. HazoBute 0CHOBHBIE TPYIITBI KPUCTALTUYECKUX BEIIECTB.

4. Uro Takoe «aHU30TPONHUsD PU3NYECKUX CBOUCTB?

5. Onuiute aMop(PHO-KPUCTATUTMIECKYIO CTPYKTYPY.

6. Uto noHMMaeTcs noJ rerepojiecCMUuueckuM crpoenrnemM? Kakue Bbl 3HaeTe BEIIECTBA C TAKUM
CTpoeHuem?

7. Uro Takoe «daza»? Kakue dazoBsie mpeBpaieHus Bel 3HaeTe? [IpuBennure mpuMepsl.

8. Kaxk Ha3piBaeTCst B3aMMOIEHCTBHE CTPYKTYPHBIX COCTABIISIONIMX BEIIECTBA?

9. [lepeuncnure U oxapakTepu3yuTe BUIbl B3aUMOIEUCTBUE CTPYKTYPHBIX COCTABIISIOLIUX
BELIECTBA.

Tema 1.2. KJ'IaCCI/I(l)I/IKaI_[I/ISI MaTCpHraIoB. CDI/ISI/IIIGCKI/IG, MCXaHHUYCCKUC, TCXHOJIOITMYCCKUC CBOMCTBa
MaT€prajlIoB U METOJbI UX OIMPEACTICHUS.

1. Kakue Marepuanbl Ha3bIBaIOTCS «KOMITO3UIIMOHHBIMUY? Kakue KoMIO3UThl Ha3bIBAIOTCA
«UCTUHHBIMUY»? Kakoil cOCTaB U CTPOEHHUE UMEIOT KOMITO3UTHI? [ [puposa KOMIIOHEHTOB.
2. Kakue ocHOBHBIE CBOMCTBA XapaKTepU3YIOT Ka4eCTBO MaTepuaia u 00JIacTh ero

MpU-MEHEHus?
3. Kak cBolicTBa MaTepuaia 3aBUCST OT CTpyKTypsl? IIpuBeaute npumepsl.




Kon

Nunukatop AoCTHXEHUS

O1neHOYHBIC CPEICTBA

HHIUKATOpa KOMIIETEHIIUI
4. ®usnyeckue cporicta. [lapamerpsl coctossHus. CTPyKTYpHBIE XapaKTEPUCTHKHU.
o. Mexanunueckue cBoiictBa. Harpysku. Jledopmanuu u HanpsoKeHMs.
6. IIpoyHOCTHBIE MEXaHUYECKHE CBOMCTBA.
1. Pa3pyienue tBepapix Ten. TBepaocTh, HCTUPAEMOCTh U U3HOC MATEPHAIIOB.
8. [lepeuncaure n oxapakTepu3yiTe OCHOBHBIE IIOTPEOUTEIBCKUE CBOIICTBA MaTEpPHUAJIOB.
9. Kak obecnieunBaercsi Ka4eCTBO UCIOJb3YEMBIX BEIIECTB U MaTepuanoB? KakoBbl
3aK0-HOZATENIbHbIE OCHOBBI TAPAHTUU KauecTBa U Oe3onacHocTu Matepuanos? [lepeuncnure
IPYIIIBI [IOKA3aTeled Ka4ecTBa.
10. Oxapakrepu3yiTe IOKa3aTeIM KaueCTBa COLUAIBHOIO U TEXHUKO-I)KOHOMUYECKOTO
3HAYEHUS.
11.  Yro Takoe «cTaHAapTU3aLUs CBOUCTBY MaTepuaaoB?
12. Kakwue sKCIuryaTaliOHHBIE YCIOBHS BO3ZHUKAIOT IPU IPUMEHEHUH MaTEPUAIIOB?
Tema 1.3. Kpucramusanus, Kpucrauindeckasi CTpyKTypa 1 1e(peKTbl KpUCTATMUYECKON PEeLIETKY.
1. Kak Ha3pIBaeTcs J11000€ OTKJIOHEHHE B KPUCTANINYECKOM peleTKe 0T UeaabHOro
CTpOEHHUS?
2. Kakue Tumnsl 1eeKToB M0 reOMETPUUECKUM NPU3HAKaM BbI 3HaeTe?
3. Kakyro cTpykTypy MOTyT UMETh TBEp/Ible MaTEpUAIIbI?
4. OxapakTepu3ynTe Makpo-, MUKPO- U CYOCTPYKTYPbl KPHUCTAIJIMUECKUX BEIIECTB.
OIIK-4.2 Bimageer meromamu mnpaktudeckod | [Ipumepsl TeCTOBBIX BONIPOCOB

JUArHOCTUKM  MHUHEpAJIOB Py,
TOPHBIX MOPOJ, Kiaccudukanuen u

XapaKTEPUCTUKOMN TJIaBHBIX
MOpO0O0PA3yIIUX U PYAHBIX
MHHCPAJIOB, BCICT NEPBUYHYIO

JOKYMEHTAIMIO TIOJIEBBIX JAHHBIX U
MEePBUYHYIO 00pabOTKy 00pa3IoB

s epaneyenmpuposannoii Kyouueckou peuemrky KoOpOUHAYUOHHOE YUCTIO COCMABAsen.:

a) Kl12;

0) KS;

B) I'l2;

r) Ko.

Jna  epaneyenmpupo8aHHOl pewemKu 4uUcio amomoe (6asuc), npuHaoneHcawux O0OHouU
KPUCAIIUYECKOLL peulemke, pasHo...

a) 1;

6) 2;

B) 4;




Kon Nunukatop AoCTHXEHUS

N OlLieHOYHBbIE CPEACTBA
WHJMKaTOpa KOMIIETEHIIUI

r) 6.

Ha pucynxe nokasana cxema uzmepenus meepoocmu o Memooy:
a) Bukkepca,

6) bpunenns,

B) PokBenna,

r) [opa,

1) Mooca.

K moueunvim oeghexmam omuocam...
a) BaKaHCHH;

0) KpaeBbIe TUCIIOKAIINN;

B) TPaHUIIBI pa3zena;

I') BUHTOBBIE JUCIIOKAIUH.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHMUS:

[TpomexyTouHass aTTecTauus IO JAUCUUIUIMHE «l eolie3uueckoe MaTepuaoBEICHHUE
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIQJICHUM, IPOBOAUTCS B (hOopMe 3ayeTa.
3ayer Mo JaHHOM JUCHMIUIMHE MPOBOAMUTCS B YCTHOH (opme.

Iloka3aTesn M KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OICHKY <«3a4YTeHO0» OOyyaromuicss JIEeMOHCTPUPYET YpPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM OT BBICOKOTO 0 IMOPOrOBOrO, NEMOHCTPHPYET 3HAHUE y4yeOHOro Mmarepualia,
HABBIKYU BBIIOJIHEHUS [TPAKTUYECKUX 3aJaHUM.

— Ha OIEGHKY «He 3a4YTeHO»— OOydYaroIIHiics JIeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHajja, JOMyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUICKTYaJIbHbIE HABBIKU BBIOJIHEHUS IPOCTHIX 3aJaHHI.



