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Pabouas nporpamma cocrasiena Ha ocHoBe @I'OC BO - cienmanuTeT no cnenuaibHOCTH
21.05.04 T'opuoe aeno (mpuka3 Munoopaayku Poccun ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccmoTpeHa U onoOpeHa Ha 3acemaHuu Kadeapsl ['eonoruw,

MapKIIENIePCKOro Jena i 000ranieHus MoNe3HbIX HCKOIAeMBbIX
12.01.2022, nporokon Ne 4~
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/

3aB. kadeapoii . el . W.A. T'pumun

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2023 - 2024
yueOHOM rofy Ha 3aceqanuu kadeapsl ['eonoruu, MapKieiiiepckoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM rofy Ha 3aceqanuu kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I/I.A.?panH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kadeapsl [ 'eonoruu, MapKIenaepckoro aeiia u 000orareH s

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['eooruu, MapKIneiaepcKoro jieia u 00orameHus

[Iporokom ot 20 . Ne
3aB. kadenpoii N.A. I'puun

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2027 - 2028
ydaeOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4ueOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

IIporokomor 20 1. Ne

3aB. kadenpoit I/I.A.?pmmml

Pabouas nmporpamma nepecMoTpeHa, 00cyxieHa u ogodpena st peanmzanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu kadeapsl [ eooruu, MapKIei1epekoro jieia u 00orameHus

IIporokom ot 20 1. Ne

3aB. kadempoii I/I.A.?pI/IHH/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenssMu OCBOCHMSI JTUCHUILIMHBI «['€0fe3uueckoe MaTepuaioBEICHUE» SBIISICTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHUE NPO(HECCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHH ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

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

HucuuiuinHa ['eope3nueckoe MarepuanoBeACHHE BXOAUT B 00s3aTesbyl0 4acTb
y4eOHOro I1aHa 00pa3oBaTeIbHON IPOTrPaMMBbI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Beiciias maremaTtunka

I'eonesus u mapkuieinepus

HauepratenbHas reomeTpust

3nanus (YMEHHs, BIAJICHUS), OJYyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

MaremaTrueckas 00paboTKa pe3yabTaToB U3MEPEHUN

[Ipown3BoicTBEHHAS - IPOU3BOICTBEHHO- TEXHOJOTMYECKas! TPAKTHKA

Pynuuunas reonorus

AHanu3 TOUHOCTH MapKILeiiepckux padoT

['eonorus nmosie3HbIX UCKOMAEMbIX Ypasa

Mapkieiiepcko-reoie3uueckue npuoopsl

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4YeHUs

B pesynbpTaTe ocBOoeHHsA AMCUMILIMHBL (Moayns) «l'eone3nyeckoe MaTepUaIOBEIEHUE
oOyJaromuiicst 1oJKeH 0071a1aTh CIEAYIONUMU KOMITETEHITUSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-4 Cnoco0eH ¢ ecTeCTBEHHOHAyYHBIX IO3UIMHA OLEHUBATh CTPOEHUE, XMMUYECKUH U
MHUHEpaJIbHBIA COCTaB 36MHOH KOpBI, MOP(OIOrnyeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOXKACHUHM TBEPJBIX MOJE3HBIX MCKOMAEMBIX MPH PELIEHUH 33Jad MO0 pallOHAIbHOMY U
KOMIUIEKCHOMY OCBOEHUIO T€0PECYPCHOTO MOTEHIIMAIA HEAP

OIlK-4.1 IIpuMeHsAeT XUMUYECKUN U MUHEPAJIbHBIA COCTAB 36MHOU KOPbI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JINYHBIX KJIACCOB U TJIABHBIC TUIIBI Py U TOPHBIX
IIOPOJ JUISL pELICHUS 3aa4 10 OCBOCHMIO HEJIP

OIIK-4.2 Brnageer merogamMu mpakTHYECKON JUArHOCTUKH MUHEPAJIOB Py, TOPHBIX
1opon, KJ1accupukanuein u XapaKTEepUCTUKON TJIABHBIX
Mopoa0o0pa3ylIIUX U PYIHBIX MHHEpAIOB, BeAeT MEPBUYHYIO
JTOKYMEHTAIMIO ITOJIEBBIX JAHHBIX U IIEPBUUHVIO 00pabOTKY 00pa3IoB




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

qyuce:

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

— BHeaynutopHas — 0,7 akaJl. 4acoB;

— caMmocrosiTenbHas padbora — 131,4 akan. 4acos;
— B (hopme mpakTHyeckoit moarotoBku — 0 akaj. yac;

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

AynutopHast s
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
B aKaJl. qacax 2] Bun KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) = . P Kon
> 3 © | caMOCTOSITENbHOM | ycreBaeMOCTH U
JTACIUTUTAHBI N £ .. | xomnerenin
o & paboThI TIPOMEKYTOYHOMH
1a6. | mpakrt. [ €3
Jlex. - | TPAKT- =g aTTecTaluH
3aH. 3aH. | U &
1. O6uue cBeJeHUs O CTPOCHHUH,
CTPYKTYpe u CBOICTBAX
MaTepHaJIoB
1.1 OcHOBHbIE MOHATHSL. CaMmocrosTensHoe
Hens u 3a1aun M3y4eHne yueOHon
HCHUTITHHBI. U HAY4HOMH
inaccnq)HKauHH 0,4 0,4 8,7 JIUTE };T bl Iposepxa OIIK-4.1,
' ' ' PaTYPBL. KOHCIIEKTOB OIlK-4.2
MaTepHajoB. Crpoenue IoaroToBka K
KPHUCTATHIECKUX MIPaKTHYECKOMY
BEIIECTB. 3aHATHIO.
CaMmocrosTensHoe
1.2 Knaccudukarus - TIposepka
u3ydeHune yaeOHon
MmarepuaioB. duznueckue, N KOHCIIEKTOB,
U HAYYHOMN
MeXaHUYEeCKue, pacderoB u OIIK-4.1,
. 3|04 0,4 8,7 JIUTEPATYPHI.
TEXHOJIOTMYECKHE CBOMCTBA pe3ynabTaToB OIIK-4.2
IloaroroBka k
MaTepuanoB M METOABI HX TPAKTUIECKUX
MIPaKTHYECKOMY
OIIpeIeIeHHSI. pabot
3aHATHIO.
CaMocrosTensHoe
o IIposepka
n3ydeHune yaeOHon
o KOHCIIEKTOB,
13 Kpucranmmzarus, U Hay4HOH
pacdeToB u OIIK-4.1,
KpHUCTATHYECKast 0,4 0,4 8,7 JIUTEPATYPHI.
pe3yibTaToB OIlK-4.2
CTPYKTYpa 1 Ae(EKTHI. IoaroroBka Kk
TPAKTUIECKUX
MIPaKTHYECKOMY
pabor
3aHATHIO.
Wroro no pazaeny 1,2 1,2 26,1
2. Metamwibl ¥ CIUIaBl Ha WX
OCHOBE
CamocTosTeNnbHOe
u3yueHue y4eOHOH
2.1 Tlomy4yeHue 4YyryHa, 3| 04 04 87 JUTEPaTYPBHI. IIpoBepka OIIK-4.1,
CTaJIi, [IBETHBIX METAJLJIOB. ' ! ! TToaroroBka k KOHCIIEKTOB OIIK-4.2
MIPaKTHYSCKUM
3aHSITHSM.




CaMOCTOATEILHOC

o IIpoBepka
2.2 dazoBbie u U3yueHHe y4eOHOH POBEP
CTPYKTYpPHBIE U Hay4YHOH KOHCTICKTOR,
I, I;}];K a}l;i)eHHﬂ B CIUIaBax 0,4 0,4 8,7 JIATE };li Bl pactctos 1 OlIK-4.1,
PeBp ) ' ! ! PaTypPBL. pe3ynbpTaToB OIlK-4.2
Juarpamma COCTOSIHHS TlogroroBka k
MPaKTHICCKUX
crutaBoB. CTaJld ¥ YyTYHBI. MIPAKTUYECKUM aGor
3aHATHSM. P ’
CaMOCTOSITEIbHOE
o IIposepka
u3ydeHue yueOHon
N KOHCIIEKTOB,
2.3 VYnpasnenue U Hay4yHOUH
Ny pacdeToB u OIIK-4.1,
CBOICTBAMU  CIUIAaBOB U 0,2 0,2 8,7 JUTEPATYPBI.
. pe3ynabTaToB OIlK-4.2
HU3ICTUI. TToaroroBka k
MPaKTHICCKUX
MPaKTHICCKUM aGor
3AHATHAM. p
Hroro no pasaeny 1 1 26,1
3. Hemeranmmunueckue
KOHCTPYKIIHOHHBIE MaTepHaJIbl
CaMOCTOSITEIbHOE
o IIposepka
u3ydeHue yueOHon
W HAYIHOR KOHCIIEKTOB,
Y pacueToB u OIIK-4.1,
3.1 Crexno 0,2 0,2 8,7 JUTEPATYPHI.
ToroTosKa K pe3yabTaToB OIIK-4.2
MIPAKTUYECKUAX
MIPAKTUYECKUM aGor
3aHATUSIM. P ’
CaMoCTOATEIEHOE
M3y4eHne yueOHon
M Hay4YHOU
3.2 Heopranuueckue Y . OIIK-4.1,
0,2 0,2 8,7 JUTEPATYPHI. YCTHBIN onpoc
CTPOUTENIbHBIE MaTepHaIbl OIlK-4.2
TToaroroBka k
MIPAKTUYECKAM
3aHATUSAM.
CaMoCTOATEIEHOE
o IIposepka
U3ydeHHe ydeOHOM
N KOHCIIEKTOB,
3.3 Pa3zpeixiieHHble, U Hay4HOH
IUCHEPCHBIE W KaMEHHBIE 0,2 0,2 8,7 JINTEPATYPHI pactetos u OlIK-4.1,
P ' ' ' PATYPEL pe3yibTaToB OIlK-4.2
MaTepuabl IloaroroBka k
TPAKTUIECKUX
MPAKTUYECKAM aGor
3AHSATHSIM. p ’
CaMoCTOATEIEHOE
u3ydeHue yueOHon
1 HAYIHOU
3.4 [NomumepHsle i IIposepka OIIK-4.1,
0,2 0,2 8,7 JUTEPATYPBHI.
MaTepuabl ToxroToska K KOHCIIEKTOB OIIK-4.2
NPaKTUIECKIM
3aHATHAM
CaMocCTOsTENBHOE
u3yueHue y4eOHOH
1 HAaYyYHOU
3.5 Kepamma 0,2 02 | 87 | mrreparyps Tposepia OIR-4.1,
' p ! ! ! Hoargmﬁa K KOHCITEKTOB OIIK-4.2
TPaKTUIECKHM

3aHATHAM.




CaMOCTOATEILHOC

n3ydeHue yueOHon Tposepka
qu Hayqy;oﬁ KOHCIIEKTOB,
aCyCTOB U OIIK-4.1,
3.6 JIpeBecHble MaTepHabl 0,2 0,2 8,7 JUTEPATYPBHI. P
HoaroTosKa K pe3yIIbTaToB OIIK-4.2
A MPaKTHICCKUX
MIPAaKTHIECKUM aGor
3aHATUSAM. P ’
CamocrosTensHoe
u3ydeHue yueOHon
ay4yHOH
3.7 TlnenkoobOpa3syroue u 11 HaysHon IIpoBepka OIIK-4.1,
0,2 0,2 8,7 JUTEPATYPBHI.
CMa304YHbIe MaTepHAaIbI TomroToska & KOHCIIEKTOB OIIK-4.2
MPaKTHICCKUM
3aHATHSM.
CamocrosTensHoe
u3ydeHue yueOHon Tposepia
qu HAVIHO KOHCIIEKTOB,
3.8 Bsoxymiie maTepuaibl 0,2 0,2 8,7 JUTE }:i bl Pacteros u OIIK-4.1,
' ym P ' ’ ’ o FETO;E&'K Ppe3yIIbTaToB OIIK-4.2
A MIPAaKTHIECKUX
NPaKTUIECKHM aGor
3aHATUAM P ’
CamocrosTensHoe
o IIposepka
u3ydeHue yueOHon
1 HayHO# KOHCIIEKTOB,
pacueToB u OIIK-4.1,
3.9 Pe3nHoBBIE MaTepHab 0,2 0,2 9,6 JUTEPATYPBI.
ToroToBKa K pe3ynbTaToB OIIK-4.2
MIPAaKTHIECKUX
NPaKTUIECKUM aGor
3aHATHSAM P
Wroro no pazneny 1,8 18 [ 792
Uroro 3a cemectp 4 4 131,4 3a4éT
Hroro nmo gucuuininge 4 4 131,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmpomecce mpenonmaBaHus AMCIUIUIMHBI  «l €07€3UUecKOe MaTepHaIOBEICHHEY
MPUMEHSFOTCS TPATUIIUOHHAS 1 UHTCPAKTUBHBIE TEXHOJIOTHH.

Jlexuuu TPOXOMAT KakK B TpPaauIMOHHOW ¢dopme, Tak U B (opme Jekumii-Oecen, Te
MaTepuajd OPUCHTHPOBAH Ha H3JIOKCHHE M OOBSICHEHHE CTYICHTAM HAay4YHOU WH(pOpMAaInH,
HoJjIexaliei OCMBICIEHHUIO B 3aIIOMUHAHUIO.

JIGKITMOHHBIN MaTepHal 3aKperuisieTcsl B XOJAC MPOBEACHHS MPAKTHYECKUX paboT, Ha
KOTOPBIX BBITIOJIHSIOTCS TPYIIIOBBIC MJIM WHANBUyaJIbHbIE 3aIaHU 110 POHICHHON TEME.

[Tpu ipoBeIeHU Y MPAKTUIECKHUX 3aHSATUI UCIIONIB3YETCS METOI KOHTEKCTHOTO O0yUeHUs,
KOTOPBIN MO3BOJISIET YCBOUTHh MaTePHUaJl ITyTEM BBISIBJICHHS CBS3EH MEXKITY KOHKPETHBIM 3HAHHEM
U €T0 IIPUMEHEHHUEM.

B kauecTBe MHTEPaKTUBHBIX METOJIOB O0YUYEHHUS UCTIOJIB3YIOTCS:

- OIepexarlnas caMmoCTosTeNbHas paboTa W paboTa B KOMaHNE MPHU BBITOJHEHUU
MIPaKTUYECKHUX padoT;

- IpoOsieMHOe OOyUeHUe MPH MOWCKE WHPOPMAIMOHHBIX UCTOYHHKOB, COCTABICHUH U
HanMcaHuu pedepaTa 1Mo NoJy4YeHHBIM HHAUBUYaTbHBIM 3aJaHUSIM.

Taxk >xe npuMeHseTcs:

1. ucnonp3oBaHue B yueOHOM Mpoliecce yueOHbIX (GUITBMOB;

2. 4acTh 3aHSATUH JIEKIIMOHHOTO THUIIA MPOBOJATCS C HCIOJIL30BAaHUEM IPE3CHTAIUH,
BBITTOJHEHHBIX C MOMOIIBIO IPOTrPaMMHOTO poayKTa PowerPoint;

3. HCII0Th30BaHNE BUPTYAIBHBIX JJA0OPATOPHBIX paboT.

ITepenqaua HEOOXOAUMBIX TEOPETUYECKMX 3HAHMK H (HOPMHUPOBAHHE OCHOBHBIX
MPEJICTABICHHUN TI0 KypCy IPOUCXOANT C UCTIOIB30BAHUEM MYJIbTUMEANIHOTO 000y TOBaHHUS.

CamocrosiTenbHass paboTa CTYJEHTOB HamlpaBlieHA Ha 3aKpEIUICHHE TEOPETUYECKOTro
MaTepuana, W3J0KEHHOrO TperojaBareieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE HW3Y4YE€HHE, Ha TMOATOTOBKY K MPAKTUYECKHUM 3aHATUSAM, BBIIIOTHEHUE
JIOMAITHUX 33/IaHU, HarMcaHue pedepara, MOArOTOBKY K KOHTPOJIBHBIM paboTaM U UTOTOBOMY
3a4eTy 1O TUCIUTIINHE.

B kauecTBe OIEHOYHBIX CpPEACTB Ha MPOTSHKEHUU CEMECTpa HCIIONB3YIOTCS: YCTHBIN
OTIPOC, TECTUPOBAHKE, ITMCEMEHHBIN OIPOC, KOHTPOJIBHBIC PA0OTHI CTYICHTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. 3emckos, IO.Il. MarepuanoBenenue: yueOHoe mnocobme / HO.I1. 3emckoB. —
Cankr-IlerepOypr: Jlanp, 2019. — 188 c. — ISBN 978-5-8114-3392-6. Pexxum noctyna:
https://e.lanbook.com/book/113910

2. IlepeBeproB, B.Il. Matepuanosenenue: yuebnoe nocodue / B.I1. IlepeBepToB. —
Camapa: CamI'VIIC, 2016. — 136 c. Pexxum noctyma: https://e.lanbook.com/book/130341

3. [Nacrotuna, O.B. Marepuanosenenue: yueoHoe nocodue / O.B. [Tactoruna. — MuHCKk:
PUITIO, 2018. — 264 c¢. — ISBN 978-985-503-790-4. Pexum mocryna:
https://e.lanbook.com/book/131800

0) lonoJiHMTE ILHAA JIUTEpaTypa:

1. H.B. lllybuna MartepuanoBeeHle B TOpHOM MaiMHocTpoeHun M: M3n-so MITY,
2000.-272 c.



2. ®ertucos ['.I1., Kapnman M.I'. MarepuanoBeeHre U TEXHOJIOTUS METAJUIOB: YUeOHHK. M.:
Bricmag mxomna, 2002,

3. Jlomragze B.Jl., ®Dusuko-mexaHMYECKHE CBOMCTBAa TOPHBIX MOPOA. MeToabl
n1a00-paTOPHBIX UCCIIeNOBaHM: YueOHoe mocodue s By3oB. — JI.: Heapa, 1990.

4. [lepuonunueckue uznanus: «MartepuanoBeeHuey, «MeTtauibiy

5. Pxesckas C.B. MarepuanoBeaenue: Yue6. — 2-¢ uz., nepepad. u gom. — 2005.

6. MatepuanoBeeHIE U TEXHOJIOTHS MaTEPHAIIOB [3JEKTPOHHBIN pecypc]: yued.mocobue
| mon. pen. A.W. BareimeBa u A.A. CmonbkuHa. - M.: HHOPA-M, 2013. - 288 c. - Pexum
noctyna: http://znanium.com/catalog.php. - 3ar. ¢ skpana. ISBN 978-5-16-004821-5

B) MeToauyeckne yKazaHus:

1. llappynoBa M.B., I'myxoBa A.}O., I'opnoBa O.E. MarepuanoBeneHue: MpaKTUKYM.
Yuebnoe mocobue s crymeHToB crneruanbHocTH 130405 «OOoramieHne IMOJIE3HBIX
uckonaembix». Marauroropck: 'OY BIIO «MI'TVY», 2006. — 168 c.

Meroandeckue yka3aHWs O BBITIOJHEHHUIO NMPAKTHYECKUX PabOT M WHIAWBUIYAIBHBIX
JIOMAITHUX 33JIJaHui MpeICTaBIIeHbI Ha 00pa3oBaTeabHOM roptasie MI'TY.

Pexxum nocryma: https://newlms.magtu.ru/

2. Uepkacos, P.B. Marepuanosenenue. [IpakTikym : yaeOHO-MeTOIUYECKOe Tocooue /
P.B. UepkacoB. — Jlunernk: Jlunerkuii ['TTY, 2018. — 66 c. — ISBN 978-5-88526-975-9. Pexxum
nocryma: https://e.lanbook.com/book/

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecnieueHune

Haumenoanue [10 Ne norosopa Cpox 1eicTBUs TUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB00OOHO pacrpocTpansemoe [10 OECCPOYHO

IpodeccuonanbHblie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa

ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Hanumonanenas MH(POPMALMOHHO-aHAINTHYECKAs URL:

cucreMa — Poccniickuii MHAEKC Hay4HOTO UTHPOBAHUS h ali . .
ttps://elibrary.ru/project_risc.as

(PVIHL) P y-Tuproject risc.asp

Nudopmanuonnas cucremMa - EnvHoe OKHO J0OCTyma K
HHGOOPMAITMOHHEIM PecypcaMm
9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHune JUCIHUIIIIMHBI BKJIIFOYACT:



MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCUUIUINHBI BKITIOUAET:

JlexunonHas aymutopusi 67 MynbTUMEIUHHBIE CpEICTBA XpaHCHWs, NEpenadyud U
npeCTaBiIeHUs y4eOHO nHpopManuu

JlabopaTopus reoaeszuu 073

1. TeogonuTel

2. Husenupsl

3. 'eonesnueckue perku

4. YepTeku OCHOBHOTO U BCIIOMOI'aTeIbHOI0 000py10BaHNUS

Kommbrotepnsbiii kinacc [lepconansabie kommbloTepsl ¢ nakerom MSOffice, Beixomom B
WHTepHeT M € JOCTyIOM B 3JIEKTPOHHYIO HH()OPMaIMOHHO-00pa30BaTEeIbHYIO Cpeay
YHHUBEPCHUTETA

AymuTopun Uil caMOCTOATENbHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YATAIbHBIE 3aJIbl
oubmmoreku [lepconanbubie KoMmbloTepbl ¢ maketom MSOffice, Beixomom B WHTEpHET 1 ¢
JOCTYIIOM B JIEKTPOHHYIO MH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEpCUTETA

[lomemenne i XpaHeHUsT W OPOPHIAKTHYECKOTO OOCIYKMBAaHHUS  y4eOHOTro
o0opynoBanus Crenaxu A1 XpaHeHUs1 yueOHO-HaTJISAHBIX TOCOOUH U y4eOHO-MEeTOANYECKOM
JOKYMEHTAIUH.



IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE 0O0ecTiedeHHe CAMOCTOATEILHOI padoThl CTYJA€HTOB

[To muctmmmmae «['eone3nueckoe MaTepuaIOBEICHHE)

BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.
Bunel camocrostenbHOM paboThl (00BEM YacoB, OTBOJAMMBIX Ha CAMOCTOSTEIBHYIO PaboTy MO

yueOHOMY Tiany — 33,249acoB):

MPEeyCMOTPEHa ayIuTOpHas H

OHGHOLIHBIG Cp€acTBa 4Jjid TCKYLICTIO0 KOHTPOJIA YCIIEBAEMOCTH, HpOMe}I(YTO‘IHOﬁ aTrecraguu 110
uTroraM OCBOCHUA JUCHUIIIINHBI.

Paznen/ Tema
JWCLIMIUINHBL

Buj camocToATebHO
paboThr

Kon-Bo
JacoB

DOpMEBI KOHTPOJIA

1. Paznen OOume cBeneHus
0 CTPOEHUH, CTPYKTYpPE U
CBOMCTBax MaTEPHAJIOB.

1.1. Tema OcHOBHEBIE IToaroroBka K JieKIuu 1 Bxonnoe
mouatusa. llens w  3amaum TECTUPOBAHUE
IACIATIINHEL

ITpoBepka KoHCIIEKTa
Knaccudukamms
IToarorosxka x Pabora Ha
MaTepUasoB. Crtpoenue .
npakThdeckor padore 1 MPaKTUYECKOM
KPUCTAJUTMYECKUX BEIIICCTB.
3aHATHA
1.2. Tema Knaccudukamus 2 YcTHbIi orpoc
IToaroroBka K JIEKIIUH
MaTtepuanoB. Ouznyeckue,
MEXaHUYECKHE, [TpoBepka KOHCIIEKTA
TEXHOJIOTHYECKHE CBOMCTBA IToaroroBka PaGoTta Ha
MaTepHaJIOB U METObI UX IIPaKTUYECKUM padboTtam 2,3 IIPaKTUYECKOM
OTIpeICTICHUSI. 3aHATHH
1.3. Tema 1
Kpucrammszanus, VYcTHbIl orpoc
IloaroroBka x jaexun
KPUCTATNYECKAs CTPYKTYpa
U J1e(DEeKTHI.
ITo pa3nen ITonroroBka K 1 .
pasaery ATOTO IInceMenHBI oITpoc
KOHTPOJIbHOM paboTe

Hroro no pasneny 5

2. Pazgen Metaaianl n
CILJIABBI HA UX OCHOBE.

2.1. Tema Ilonyuenue 1
YyryHa, CTaJIU, IIBETHBIX IToaroroBka K JIEKIIUU VCTHBIH onpoc
METAILIOB.

2.2. Tema ®a3o0BrIe U 2
CTPYKTYPHBIC ITPEBPALCHUS
B ciuiaBax. Jlmarpamma IloaroroBka k JeKIUIM YCTHBII 0mpoc
cocTosiHuA cniaaBoB. Ctann
Y YyTYHBIL.

2.3. YapasneHue 1
CBOICTBaMH CIIJIaBOB U IToaroroBka K JEKIIUAM
A3CIINH.

Ilo pasnen IToaroroBka x 1 .

pasaety ArOTo IIncemenHsIi orrpoc
KOHTpPOJIbHOM paboTe
HTroro no pasneny 5

3. Paznen
Hemeramnnueckue
KOHCTPYKIIUOHHBIE
MaTepuaibl




3.1. Tema Crexino IToaroroska K J€KLUU. 2 YCTHBIH Ompoc
[IpoBepka KoHCIEKTa
IToaroroBka k Pabora Ha
MpaKkTHYECKoM padote 6 MPAKTUYECKOM
3aHATUN
3.2. Tema Heoprannueckue 3 VYcTHbI# orpoc
ITonroroBka K JICKITMH
CTPOUTEIIbHBIEC MaTEPHAIIbI
[IpoBepka KoHCIEKTa
IToaroroska K Pabora Ha
npaKkTUYecKon padore 7 MPAKTUYECKOM
3aHATUN
3.3. Pa3prixiieHnsie, 3 VYcTHbI# orpoc
IloaroroBka K JIEKIIMH
JIUCIIEPCHBIE U KAMEHHBIE
MaTepUalIbl ITpoBepka KOHCIIEKTa
IToarorosxka x Pabora Ha
MpaKTUYECKon padbore 6 MPaAKTUYECKOM
3aHATUN
3.4. Tema 3 VYcTHbIl orpoc
IloaroroBka K JIEKIIMH
ITonumepHsbIe MaTepUaIbI
IIpoBepka KOHCIIEKTa
IloxaroroBska k Pabora Ha
MPAKTHIECKOH padote 8 MPaKTUYECKOM
3aHATHH
3.5. Tema  Kepamuka TTO/IrOTOBKA K JICKITHH 1 YcTHbIi orpoc
3.6 Tema JlpeBecHbIC 3 YCTHBI orpoc
IloaroroBka K JIEKIIMH
MaTepualibl
IIpoBepka KOHCIIEKTa
IToaroroska k PaGoTta Ha
IIpaKTH4ecKor pabore 8 IPaKTHUYECKOM
3aHSATHU
3.7. Tema 2,2 5
[Tnenkoobpazytoriue u ITonroroBka K JIEKIIMHU YCTHBII 0mpoc
CMa30YHBIE MaTEPUATTBI
3.8. Tema Bsxymue 3 YceTHbIl OIIpoc
IloaroroBka k JIEKIUU
MaTepHuabl
[IpoBepka KoHCTIEKTa
ITonroroBska k Pabora Ha
MpakTH4ecKor padote 9 MPaKTUYECKOM
3aHATUN
3.9. Tema Pe3unoBrle IloaroroBka k jgexuuu 3 VYeTHbI# orpoc
MaTepHaIbl
[IpoBepka KoHCTIEKTa
ITonroroBka k PaGora Ha
IpakTU4YecKoi padote 9 [PAKTHUECKOM
3aHATUH
Hroro no pasueny 23,2
HToro mo tucuunjinHe 33,2 Bauer
Tema 1.
1. [lepeuncnure OCHOBHBIC OTIWYHS XUMHYECKOW M Qu3ndeckoil cBszeil. Kak Bum cBszu
CKa3bIBAae€TCs Ha CBOMCTBAX BEIISCTB?
2. UYro Takoe kpuctauimueckas pemerka? OnummnTe OCHOBHBIE TUIIBI penieTok bpase.

1. Kakne KPpUCTATNIMYCCKUEC PCIHICTKN HA3bIBAOTCA NJCAJIbHBIMU U peaJ'II)HI)IMI/I?




2 OnumuTe KPUCTANINIECKOe U aMOP(PHOE CTPOSHHE BEIIECTB.
3 Ha3zoBuTe OCHOBHBIE IPYMNIbI KPUCTAIUINYECKUX BELECTB.

4.  UYro Takoe «aHU30TPONHD» (PU3NIECKUX CBOMCTB?

5. Onumunre aMop(HO-KPUCTANIUNYECKYIO CTPYKTYPY.

Tema 2.

1.  Kakue BemecTBa Ha3pIBarOT MeTaiuiamMu? [lepednciinte u oxapakTepu3yiTe OCHOBHBIE
nepeaessl B METaLTypPIyu.

2.  llBeTHble M peKUE METAJLTBI: OCHOBHBIC CBOMCTBA U 00JIACTh TPUMEHEHHSI.

3. Merammdecknue IOPOIIKOBbIE MaTepHAIIbL: CIOCOOBI MOTyYeHHs, 00pabOTKH,
JIOCTOWHCTBA U HEIOCTATKH.

4.  Kiaccudukanus MeTaJuIMYeCKUX MOPOIIKOBBIX MATEPHUAIOB IO HA3HAUCHHIO.

5. Merammdeckue cTekiia: 0COOCHHOCTH CTPOSHUS U CBOKCTB, TIOJTy4eHHUE, (hopMa U3JIeNnH,
00JacTl IPUMEHEHMUS.

6.  UYyryHsl: crioco0 mosrydeHus, 00JacTH IPUMEHEHHS, KIacCU(UKAITHU.

7. Cramu: criocoObI TOJTydeHus1, 001aCTH TPUMEHEHUSI, IPUCYTCTBYIOIUE IIPUMECH.

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

9. Kakue ocHoBHBIE (hazbl 00pa3yrorcs B ciuiaBax? OxapakTepusyiTe Makpo-, MUKPO- U
CyOCTpYKTYpbl MeTaj1oB. KakumMu MeTojaMu OHM U3y4aroTcst?

Tema 3.

1. Crekio, cocTaB, CTpOCHHUE.

2.  Knaccudukanums crekon.

3. YUro Ha3zbiBaeTcst 6eToHOM? OXxapakTepu3yiTe KOMIIOHEHThI OETOHA: UX POJib, TPEOOBAaHUS K
kadecTBy. OnuumTe CTpyKTypy OeToHa.

4.  CneuunanbHble 100aBKH, BBOJAUMBIEC B OETOH: Ha3HAYEHUE U IPUMEPBI J00aBOK.

5. Kunaccudukanum 6€TOHOB IO MIIOTHOCTH, CTPYKTYPE U BUAY BSDKYIIIUX BEIIESCTB.

6. Kunaccudukanuu 0eTOHOB 110 BUY 3alIOJHUTENS, YCIOBUAM TBEPACHUS U Ha3HAYECHUIO.
7. TpeboBanus k 6eTOHAM M OETOHHBIM CMECSIM.

8. [aiite onpexneneHue TrOpHbIM NopoAaM M MuHepanaMm. Kakue reHeTH4ecKue THIbI TOPHBIX
nopona Bbl 3Haere? llpuBenurte mpumepsl TopHbIX mHopoi. Kak MCHonp3yroTcss B HapOAHOM
XO35IICTBE TOPHBIE TOPOABI?

9. IlpupomHple KaMeHHBIE MaTepHaNbl: OOJACTH WCIOJB30BAaHUS, JIOCTOMHCTBA W
HEJO0CTaTKH.

10. Ilepeuncnure BuABI 00OpaOOTKM MNPUPOIHBIX KAMEHHBIX MaTEpHAOB W IEPEUUCIUTE
COOTBETCTBYIOIIME UM I'OTOBBIE U3EIN.

11. CocraB, cTpoeHue U CTPYKTypa MOJUMEPHBIX BeriecTB. Kimaccudukaius mo XuMm4eckomy
COCTaBY OCHOBHOM LIETIH.

12. Bunpbl cBs3eil B MaKpoMOJIeKyJlaxX OJUMEPHBIX BemiecTB. Kinaccuduxaius mo Xummieckomy
COCTaBY COCTaBHBIX 3BEHbBEB.

13. OpmHOponHBIE TOJIMMEpHBIE BEIIECTBA M  COOCTBEHHO IIOJIMMEPHI:  CTPOCHUE,
IIPOUCXOXKICHHUE.

14. ®wusnyeckoe COCTOSIHUE TOTUMEPOB.

15. Opranudeckue MHOJIMMEpHBIE MaTepUalbl: MPUMEpPhl MaTepHalIOB, CBOIMCTBa M 00JIACTH
MIPUMEHEHHUS.

16. Heopranuueckue moJvMepHbIE MaTepHajbl: IPUMEpPbl MaTepUaJIOB, CBOMCTBAa M 001acTH
MPUMEHEHHUS.

17. TlonmumepHble IJIaCTHYECKHME MaTepuasibl (TJIACTMACChl): COCTaB, XapaKTEpUCTHKA
MaTepuasoB U U3JIEINH Ha X OCHOBE.

18. Knaccugukaius KepaMuKy.

19 . Tlony4yeHne KepaMUKH.

20 . CgoiicTBa kepamukH. [IpuMeHeHHE KEPAMUKH.

21. CBolicTBa IpEBECHHBI.

22. Marepuainsl U3 ApeBecUHbl. JIOCTOMHCTBA APEBECHHBI

23.  3ammuTa IpeBeCHHBI OT YBIAKHEHWSI, 3aTHUBAHUS M BOCTIIAMEHEHUSI.



24. Kakme wMmarepuanbl  HasbIBalOTCA  <«IUIEHKooOpasyrommmu»?  Kakume — rpymmsl
IUIEHKOOOpa3yloIux MaTepualioB Bbl 3Haere? KakuMM OCHOBHBIMH NOTPEOMTEIbCKHUMHU
CBOICTBaMM OHU JIOJKHBI 00J1a1aTh?

25. OxapaxTepu3syirte Kiesle MaTepraibl, UX Ha3HAYCHUE U 00JIaCTH UCIIOIb30BaHUS.

26. OxapakTepu3yiTe TepMETUKHU, UX Ha3HaYCHUE U 00JIaCTH HCIIOJIb30BAHMS.

25. Kakue marepuanbl Ha3blBalOTCS «CMa3o4HbIMM»? Kakue BHJIbI CMa304HBIX MaTepHalloB
BbI 3HaeTe?

26 . KakoBbl 001acTH HpPUMEHEHHsS CMa304YHBIX Macell, IUIACTMYHBIX CMa30K, TBEPIbIX
CMa304HbIX MaTEPUAJIOB, CMAa304YHO-OXJIAKIAOIINX KUIKOCTEN?

27. Kakue BeliecTBa Ha3bIBalOTCS «MUHEPAIbHBIMU HEOPIaHUYECKUMU BsDKYIUMU»? KakoBa
B OOLIEM ciTyyae TEXHOJIOTUA X nonydeHus? Kakue marepuabl U3roTaBiIuBalOT Ha UX OCHOBE?

28 . Kakue (pu3nKo-XUMHUECKUE MPOLECCH IPOUCXOIAT ¢ MUHEPAIIbHBIMUA HEOPraHMUECKUMHU
BSKYILLIMMU B IIPOLIECCE UX UCIONb30BaHUs? Kakyro CTpyKTypy IpescTaBiasieT coO0i HEMEHTHBIN
KaMEHb I10CJIE TBEPACHUS?

29 . Kakme BsKylIMe Ha3bIBAIOTCS «BO3AYHIIHBIME»? HazoBuTe Tpymnmel BSOKYIIHUX 10
XUMHUYECKOMY COCTAaBY.

30. Kakme MmaTepuanbl Ha3bIBAIOTCA «pe3nHOBBIMI»? Kakoil cocTaB HUMEIOT pPE3WHOBBIC
Marepuaiibl?

31. Kunaccudukanus pe3anHOBBIX MAaTEPHATIOB 10 HA3HAYEHUIO ¥ 00JIaCTH IPUMEHECHHUS.

32. Kakue BerecTBa Ha3bIBAIOTCS «OPraHUYECKUMHU BSDKYLIMMHU BEIIECTBAMI»?

33. IlepeuncauTe OCHOBHBIE BUbl OPTAHUUYECKUX BSDKYIIMX BEIIECTB.

34. Kakue Mmarepuanabl HM3rOTaBIMBAIOT Ha OCHOBE OPIraHUYECKUX BSDKYLIMX BeIIECTB?
O6J1acTi UX UCIOJIL30BaHUsA?



puioxenne 2

OueHovHbIe cpeaCcTBA 1JIs1 NPOBeAeHHUS IPOMEKYTOUHOM aTTeCTAlINH
a) [lnanupyembie pe3yJbTaThbl 00yUeHHs U OIlEHOYHbIE CPEJACTBA ISl MPOBEJACHUsS MPOMEKYTOUHON aTTeCTAlNM:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

OIIK-4 CrocobeH ¢ eCTeCTBEHHOHAYYHBIX MO3UIMHA OIICHWBAaTh CTPOCHUE, XMMHUYECKHH M MUHEPAIbHBIM COCTaB 36MHOH KOpBI, MOP(OIOTHYECKHE
0COOEHHOCTH ¥ T'€HETHYECKUE THIIbI MECTOPOXKICHMH TBEPHABbIX IOJIE3HBIX MCKOMNAEMBbIX IPU PEIICHUM 33/Jad IO palMOHAJIbHOMY M KOMIUIEKCHOMY
OCBOEHUIO I'€OPECYPCHOTO NOTEHIMAIA HEAP

OIIK-4.1

[IpuMmeHsieT XMMUYECKMH U MUHEpaJIbHbIN
COCTaB 3€MHOW KOpbI, OCHOBHBIE CBOMCTBA
MUHEPAJIOB PA3IUYHBIX KJIACCOB U TJIaBHBIC
TUTBI PYJl U TOPHBIX MOPOJ ISl PEIICHHS
3aJ1a4 110 OCBOCHUIO HEJIP

Ilepeuens BOpocoB

Tema 1.1. OcHoBHbIe moHATHS. Llens u 3anaun nuctumrabl. Kinaccuukanus Matepuanos.
CrpoeHHEe KPUCTAIUIMYECKUX BEILECTB.

1. [lepeuncnure OCHOBHBIE OTINYMS XUMUYECKOH 1 pu3ndeckoil cszeil. Kak Bua
CBSI3M CKa3bIBACTCs HA CBOMCTBAX BEIIECTB?

Yro Takoe KpucTtamauueckas pemierka? OnuiuTe OCHOBHbIE TUIIBI peleTok bpage.
Kakue kpucTammyeckue peeTky Ha3blBatoTCs UACAIBHBIMU U PEAJIbHBIMU?
Onummre KpUCTAIMYECKOE U aMOP(HOE CTPOCHHUE BEIECTB.

HazoBuTte 0OCHOBHBIE I'PYNIIBI KPUCTAUIMUECKUX BEILECTB.

Yro Takoe «aHU30TPONHs» (PU3HIECKUX CBOMCTB?

Onumute aMopPHO-KPUCTALIHYECKYIO CTPYKTYPY.

Yrto noHMMaeTcs 1noj rerepoaecMuyeckuM ctpoeHrem? Kakue Bl 3HaeTe BellecTa
C TAKUM CTPOCHHEM?

SouhrwwdEN

7. Yro Takoe «daza»? Kakue pa3zossie npespamienus Bol 3Haere? [IpuBenure
IIPUMEPBHL.

8. Kak Ha3piBaeTcs B3aMMOJEMCTBIE CTPYKTYPHBIX COCTABIISAIOIINX BellecTBa?
9. [lepeuncnure u 0OXapakTepU3yiTe BUJIbI B3aUMOJIEHCTBUE CTPYKTYPHBIX

COCTAaBJISIOIIMX BEIIECTBA.

Tema 1.2. Knaccudukanus matepuanos. @uzndeckue, MEXaHUUIECKHE, TEXHOIOTHUECKHE
CBOICTBa MaTEPHAJIOB U METOABI UX ONPEIAECICHUS.

1. Kakune MaTepuanbl Ha3bIBAIOTCS «KOMIO3ULIUOHHBIMIY? Kakne KOMIO3UTHI
HAa3bIBAIOTCS «MCTUHHBIMU»? Kakol cocTaB v CTpoeHre UMEroT koMmno3uThl? [Ipupoaa
KOMIIOHEHTOB.

2. Kakue ocHOBHbBIE CBOMCTBA XapaKTEPU3YIOT Ka4eCTBO MaTepuaia U 00JacTh ero




CTpyKTypHBI
JJIEMEHT

KOMIICTCHII U

[Tnanupyemble pe3yabTaThl 00yUeHHS

OneHouHBbIE CpescTBa

Npu-MeHeHus?

3. Kak cBolicTBa MaTepuaia 3aBUCAT OT CTPYKTypsl? [IpuBeanuTe npumepsl.

4. ®usnueckue cBoiictBa. [Tapamerpsl coctosiHUs. CTPYKTYpHBIE XapAKTEPUCTUKH.
5. Mexanunueckue cBoiictBa. Harpysku. Jlehopmanyu u HanpspKeHUsL.

6. [Tpo4yHOCTHBIE MEXaHUYECKUE CBOMCTBA.

7. Pa3pymienue tBepapix Ten. TBepaocTh, HCTUPAEMOCTh U U3HOC MATEPUAJIOB.

8. [Tepeuncnure 1 oXapakTepu3yiTe OCHOBHBIE IOTPEOUTEIBCKIE CBOMCTBA
MaTepHalIoB.

9. Kak oOecnieunBaeTcsi KauecTBO UCIOIb3YEMbIX BEIECTB U MaTepranoB? KakoBbl

3aKO-HOAATCJIbHBIC OCHOBBI 'apaHTHUH Ka4€CTBA U 0e30macHOCTH MaTepI/IaJIOB?
Hepe‘{I/ICHI/ITe TpYIIIbI rnokaszarTeJiei KauecTBa.

10.  OxapaxTepusyiiTe OKa3aTeIn Ka4ecTBa COUAIBHOTO U TEXHUKO-I)KOHOMHYECKOTO
3HA4YEHUs.

11. UYro Takoe «cTaHJapTU3alMs CBONCTB» MaTepUAIOB?

12. Kakue sKcIulyaTtaliuOHHbIE YCIOBHUS BOZHUKAIOT IIPU IPUMEHEHUU MaTepUanoB?

Tema 1.3. Kpucrannu3zamus, KpUcTaiinyeckast CTpyKTypa U J1e(eKThl KpUCTATUYECKON
PELIETKU.

1. Kak Ha3piBaeTcs 11000€ OTKJIOHEHHE B KPUCTATMUECKON peleTke OT UeaabHOro
CTpoeHUS?

2. Kakue Tunsl 1e)eKToB 0 TeOMETPUUYECKUM MTPU3HAKaM BbI 3HaeTe?

3. Kakyto cTpykTypy MOT'yT UMETh TBEp/Ible MaTepHaIbl?

4. OxapakTepu3yiTe Makpo-, MUKPO- U CYOCTPYKTYpbl KPUCTANIMYECKUX BELIECTB.




CTpyKTypHBI

AJIEMEHT [Tnanupyemblie pe3yabTaTbl 00ydeHUs OrneHouHbIE CpEACTBA
KOMIIETCHIINH
OIIK-4.2 Bnaneer MEeTOoAaMHU npaktuyeckol | [Ipumepsl TeCTOBBIX BONPOCOB
JMAarHOCTUKU MHHEPAJIOB Py, TOPHBIX |/[na epaneyenmpuposantoil Kyouueckou peuemky KoOpOUHaAYuoHHOe YUCIO COCMABAem:
OPOI, KJ1accuuKamnmen ula) Kl2;
XapaKTEpUCTUKOM rnaBHbIX | 06) KS;
MOPOI000PA3YIOIINX B PYAHBIX MUHEpANIOB, |B) ['12;
BEJIET MIEPBUYHYIO JOKyMEHTaLIo 1osieBbix |I) Ko6.
JIAHHBIX U TIEPBUYHYIO 00paObOTKYy 00pa31oB | s  epaneyeHmpuposaHHoU peulemrky Yucio amomos (06azuc), NpuHaodIelcaujux
00HO
KPUCALIUYECKOLL peuiemke, pasHo...
a) 1;
6) 2;
B) 4;
r) 6.

Ha pucynke noxkazana cxema usmepenust meepoocmu no Memooy:
a) Bukkepca,

0) bpunenns,

B) PokBenna,

r) llopa,

1) Mooca.

K moueunvim oeghexmam ommuocam...
a) BaKaHCHH;

0) KpaeBble JUCIOKAILINH;

B) TPaHUIIbI pa3jiena;

') BUHTOBBIE JIMCIIOKAIIHH.




0) Ilopsinok mpoBedeHHs] NPOMEKYTOYHOH AaTTeCTAllUM, TMOKa3aTeJM M KPUTePHH
OLICHUBAHMUS:

[IpomexxyTouHast aTTecTanus Mo AUCUMIUIUHE «I'eoe3ndecKoe MaTepuagoBeCHUE)» BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS 00yUYaAIOLUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHMs, BBISIBISIFOIINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW W BIAJICHUH,
npoBoAuTCA B hopme 3aueTa.

3aueT Mo JAaHHOU JUCUUIUTHHE TPOBOAUTCS B YCTHOU (hopMe.

Iloka3aTesn M KpUTEPUH OLICHUBAHUA 3a4eTa:

— Ha OICHKY «3a4YTeHO» OOYyYaloIIMiiCsl JEeMOHCTPUPYET YpPOBEHb COHOPMUPOBAHHOCTH
KOMIIETEHIIM OT BBICOKOTO 0 IOPOrOBOrO, JEMOHCTPUPYET 3HAHHE Y4eOHOro marepuala,
HABBIKH BBITOJIHEHUS TPAKTUYECKUX 3a/IaHUM.

— Ha OIEHKY «He 3a4YTeHO»— OOydJaroIIuiics JIeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOI0 Marepualia, JOMYCKAeT CYIISCTBCHHBIC OIMMOKMA, HE MOXET I[0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU BBIITOJIHEHUS IPOCTHIX 3aJaHH.



