PaGouas nporpaMmma gucuMIIMHbI (MoayJisi) «MaTepuaioBeieHHe», BKJIIOYasi OLleHOYHbIe
MaTepHuaJIbl

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
OobmenpodeccroHanbHBIC WnxenepHas u OIIK-4. CmocobeH obecredunBaTh MPOBEACHUE
TEXHOJIOTHIECKAs TEXHOJIOTHYECKOTO  TpOIecca,  HCIOJIB30BaTh
MOATOTOBKA TEXHUYECKHE CPEJCTBA JJI KOHTPOJS MapaMeTpoB

TEXHOJIOT'MYECKOro Ipouecca, CBOICTB ChIpbd U
TFOTOBOM NPOAYKLIMH, OCYIIECTBIATh H3MEHEHHUE
nmapaMeTpoB TEXHOJOTHYCCKOTO IIpoHecca IIpu
H3MEHCHHH CBOMCTB CBIPbs

[IpodeccronanbHbIE - -
1.2. KoMmnereHuum W WHAMKATOPbI HMX JOCTH:KeHHsI, (OPMHUPYeMbIX JHCHUIIMHOM

(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHIUKATOPAa KOMIETEeHIIUU
KOMIIETEHIINN | KOMIeTeHIIMI
OIIK-4 OIIK-4.1 W3ydaeT W aHaNM3UpyeT COCTaB M CBOMCTBA CHIPbS U IPOAYKTOB,

BIIMSIOIINE HAa ONTHUMHU3ALMI0 TEXHOJIOTMYECKOrO IPOILECCa U KayeCTBO
TOTOBOM MPOAYKITUH
1.3. Pe3yabTaThl 00y4eHHUs 0 JMCHMUILINHE (MOLYJIIO)
Heab u3yvyeHus: TMCHUNIHHBI (MOAYJIsI) — IPHOOPETEHUE CTYICHTAMH 3HAHUN, HEOOXOIUMBIX
JUISL CAMOCTOSITEILHOTO PEIIeHHUs] BOIIPOCOB, CBSI3aHHBIX C BEIOOPOM MaTepuaioB 000pYIOBaHHUS
MPOU3BOJCTBA TYTOIUIABKUX HEMETAJUIMYECKUX M CWIMKAaTHBIX MaTepuajoB, a TaKkKe
AKOHOMHUYECKUX M DKOJIOTHYECKUX (PaKTOPOB.

B pesynbrare n3ydeHus: JUCIUTLTNHBI (MOTYJIs1) OOYYAIOIIHIACS TOJIKCH
3HATD:

e KjaccU(UKAIUIO, CTPYKTYpPy, COCTaB M CBOMCTBA MAaTEpHUAJIOB, HCIOJIb3YEMBIX, B
YaCTHOCTH, B TEXHOJIOTHSIX TYTOIJIABKMX HEMETAITMYECKUX M CHJIMKATHBIX MaTEPHAIOB;

® MapKUPOBKY MaTepHajioB, MCIOJb3yEeMbIX, B YaCTHOCTH, B TEXHOJOTHUSAX TYTOILJIaBKUX
HEMETAJUTMYECKUX U CUJIMKATHBIX MaTEPUAJIOB, IO POCCUHUCKUM CTaHIapTaM;

® OCHOBHBIE KOHCTPYKIHOHHBIE H  (YHKIMOHAJIbHBIE MaTepHalbl IPOU3BOJCTBA
TYTOIJIABKUX HEMETAJUTMYECKUX U CUIIMKATHBIX MaTEPHAJIOB;

yMeTh:

e paIMOHAIBHO MOJ00pPATh KOHCTPYKIIMOHHBINH MaTepuas JUIsl XUMHUKO-TEXHOJIOTHIECKOTO
npoiiecca (peakropa, amnmnapara, MallMHbI) C Y4€TOM METOJIOB 3alUThl OT BO3MOKHOTO
BO3JICHCTBUS TEXHOJIOTUYECKON CPEJIbI;

BJIA/IETh:

® METOJIaMHU ONpEAENICHUs CBOWCTB MAaTEpHaliOB, HCIOJb3YEMbIX, B YaCTHOCTH, B
TEXHOJIOTHSIX TYTOIJIABKUX HEMETAINTIMYECKUX U CHIIMKATHBIX MaTEPHAJIOB;

e JaHHBIMU JJI1 TPHUHITHS KOHKPETHBIX TEXHUYECKHX pEIIeHUuN Tmpu pa3paboTke
TEXHOJIOTHYECKUX TIPOIECCOB IMPOM3BOJCTBA TYTOIJIABKUX HEMETALIHYECKUX U
CWJIMKATHBIX MAaTEPHUAJIOB C TOUKH 3PEHUS TEXHUKO-DKOHOMUYIECKOU 3()(HeKTUBHOCTH.

2. O0bem, CTPYKTYpPA U COlePKAHME JUCUMILINHBI (MO1YJIs1)
2.1. O6beM qMCUMILUIUHBI (MOYJIsT)

Buowt yueonoi pavomut Dopmut 00yuenusn
Ounasn
OO01Iasi TPYI0EMKOCTD: 3aYCTHBIC CAMHUIIBI/9aChI 3/108
KoHTakTHas padora: 48
3aHATHS JIEKIIMOHHOTO THITA 16
3aHATUS CEeMUHAPCKOro TUIA 32
KoncyabTanuu 0




HpOMe)Ky'TO‘-lHaﬂ aTTreCTanus

3a4€T

CamocrosiTesnnasi padora (CP) 60

2.2. Tembl (pa3menbl) AUCUMIUVIMHBI (MOAYJsI) € YyKa3aHMeM OTBEJIEHHOr0 Ha HHMX
KOJIMYeCTBAa 4acoB 1o ¢gopMam 00pa3oBaTeibHOM 1eSITeJIbHOCTH
Ounasn popma odyuenus
Bujbl yueGHoii padoTsl (B yacax)
Ne | HaumeHoBaHHe TeM Konrakruas pagora
3ausTus
n/n | (pazgenos) 3aHATHSA CEMHUHAPCKOr0 THIA Cp
JIEKIIMOHHOT'0 THIA
J HNnuble 113 C JIP Hnble
1. DU3UKO-XUMUYECKUE 2 0 4 0 0 0 12
OCHOBBI
MaTepUalOBEICHUsI
2. Merannuyeckue 2 0 4 0 0 0 12
MaTepUaIbl.
3. OcCHOBBI KOppO3uu 4 0 8 0 0 0 12
MeTajoB. IIpuHIMIIBL
M METOJbl 3aIUTHI OT
KOPPO3HH.
4, Hemerannuueckue 4 0 8 0 0 0 12
MaTepUaIbl.
5. DKOHOMUYECKH 4 0 8 0 0 0 12
000CHOBaHHBIH BBIOOD
MaTepUaJIoB.
Ilpumeuanusn:

JI — nexummn, I13 — mpaktuueckue 3anatus, C — cemunapsl, JIP — mabopatopusie pabots, CP — camocTosiTensHast

pabora.

2.3. Conep:xxanue QUCHMIUIMHBI (MOAYJIfl), CTPYKTYPHPOBAHHOE MO TeMaMm (pa3aejnamM) M
BHUJIaM padoT

Conep:xkaHue JEKIMOHHOTO Kypca

Ne
n/n

HaumeHnoBaHue TeM (pa3jiesioB)

Conep:xaHue JEKIMOHHOTO Kypca

1.

Du3HKO-XUMHYECKHIE
MaTepHUAIOBCACHUSA

OCHOBBEI

MarepuanoBeieHe Kak HayKa: [end, 3aJadd | 3HauyeHHe
JqucouIunebl. O0mue TpeOoBaHMs, PEABIBIIEMbIE K MaTepraiam
B 3aBHCHUMOCTH OT YCJIOBHH HCIIOJIb30BAaHHUS WM SKCILTyaTalHH.
Pa3Butne Hayku o Marepuanax. Poib pyccKHX y4eHBIX B pa3BUTHHU
Hayku. JlocTwkeHnss B OOJNacTH cO3/1aHHs HOBBIX MaTepHalioB,
TEXHUKO-OKOHOMUYecKasi  d(PQPEKTUBHOCTh WX  HPUMEHEHHUSI.
3HaueHNE MAaTepHaJOB B Pa3BUTUH XHMHKO-TEXHOJIOTHIECKUX
MIPOIIECCOB U 00ECTIEYCHNH NX 0€30IIacHOCTH.

OCHOBHBIE TIOHSTHS O CTPOCHWH, CTPYKType M CBOMCTBax
MarepuaioB. MeToabl W3y4YEHUs CTPYKTypbl M CBOMCTB
MaTepHasoB.
Crpoenne MartepuaioB. OCHOBHBIE THIIBI KpPUCTAIIMYECKUX
pemierok. Knaccudukanus KpUCTALIOB MO  THIAM  CBS3H.
AHu3oTpomus  CBOMCTB  KpucTautoB. CTpoeHHE  peanbHBIX
KpHCTauioB. JleeKTsl peambHBIX KPHUCTAJUIOB W MX BIMSHHE Ha
CBOWMCTBA MeETAUIOB W cIuiaBoB. CBOWMCTBA  OUCIIOKAIWHA.
JlnarpamMMa «IIOTHOCTB J1e(eKTOB-IPOYHOCTEY. Kpucramnmsarms
METaIOB M ciulaBoB. CaMONpOU3BOJIbHAS — KPUCTAIUIA3ALIMS.
HecamonpounsBonbHas Kpuctajumzanusi. AMOpQHbIE MaTepHalbl.
AnoTporyueckye NpeBpauieHusi MeTalIoB.

Merannnueckrue MaTeprabl.

XKeneso wm cmmaBel Ha ero ocHoBe. Cramd W YyTYHBI
XKenesoyrnepoauctseie cmiaBbl. CTIPYKTYpbl CIIIaBOB  KEJE30-
yriepoa. JlmarpaMMbl COCTOSIHHS KeJe30-IeMEHTHT. KOMITOHEHTHI,
(a3bl ¥ CTPYKTYPHBIE COCTaBIIIOIINE CTATIEH U OENBIX YyTYHOB.

KoHCTpyKLIMOHHBIE METAIIMUECKUE MaTepHuaibl. YTIEpOJUCThIE U
nerupoBaHHble cranu. Kilaccnukanus cranel, omperereHue
MOHATHUS KayecTBa cTanu (TpeOOBaHUS K KadecTBY). BiusHue
yriuepoja W TOCTOSHHBIX (TEXHOJIOTHUECKHMX) IpUMecedl Ha
Ka4eCTBO CTaJIM, METOAbI YJIyUIICHNSI Ka4eCTBa CTANU (TIOBBIIICHHE
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ec KOHCTPYKLIHOHHOM TIPOYHOCTH). BnmsHme nerupyromux
JJIEMEHTOB Ha CBOMCTBAa cTaid. KOHCTPYKIIMOHHBIE CTajH.
Wucrpymentanbhble cranu. Knaccudukamus — yriepomucTeIX H
JIETUpOBaHHBIX cTajed. MapkupoBka craneil UyryHsl U TBepAble
crmaBbl. CBoiicTBa U Ha3HadeHue yyryHa. [Iponecce rpaduruzanum.
UyryHsl cepble, Oenble, KOBKHE, BBICOKOIIPOYHBIC, UX CBOICTBa,
00JaCcTh IPUMEHEHHsI, MApKUPOBKA.

OCHOBBI  KOPPO3WHM  METAJIJIOB.
[TpuHIMIIBI 1 METOIBI 3aIIUTHl OT
KOPPO3HH.

OcCHOBHBIE TPUYUHBI KOPPO3UH MeTasuioB. [loka3zaTenu Koppo3uu.
Knaccupukammss ~ KOppO3HMOHHBIX  TPOIECCOB.  XUMHUYECKAs
koppo3usi. ['azoBas kopposus. Koppo3us B KUAKOCTAX —
HEDJIEKTPOJIUTAX. ODJEKTpoXHMHuYeckas Koppos3ud. KuHeTtnka
NIEKTPOXUMHUUECKOI Koppo3un. Koppo3us MeTalioB B yCIOBHAX
TEXHOJIOTHYECKUX CPeJl XUMHUECKUX IPOU3BOJICTB.

Hemeramnuueckue MaTepHraibl.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISPHBIX COEIUHEHU.
CrpoeHne ¥ CBOMCTBa MOJMMEPOB. TepMOpEaKTUBHBIE W
TepMOIUIaCTUYHbIe monuMepsl. CTpoeHne M CBOMCTBA ILTACTMACC.
OCHOBHBIE ~ Pa3sHOBHIHOCTH IPOMBIIUICHHBIX IOJUMEPOB M
iacTMacc. ['a30HanoIHeHHbIE TIaCTMACCHI.

OCOOEHHOCTH  CTPOCHUSI, CBOWCTBA PE3MHOBBIX MaTepHaloB.
Pe3unbl 00m1iero Ha3HAYEHUs], CIIEHUaIbHBIE PE3UHBI U 00JIACTH UX
MIPUMEHEHUSI.

Jlakokpacounsle Martepuasisl (JIKM). OcnoBuble Buabl JIKM.
Kpackwu, naxu, TpyHTOBKA, IITATICBKA.

Kepamuueckue MaTepUabl. KoncrpykunonHnas,
WHCTPyMEHTaNbHasi W TeXHHWYEcKas Kepamuka. Heopranmueckoe
crexno. Kiaccmpukamus CTEKON 1O HAa3HAYCHHI0 W OO0JIACTH
npumenennsi. Curamel. 'pagur. AcbGect. CpoiictBa m obmactn
IPUMEHEHUSI.

CMazouHble Macia, IJIaCTUYEeCKHe CMa3Kd, TBEpAblE CMa304YHBIE
MaTepuaibl. CMa304HO-0XJIXKJAFOIINE KUJAKOCTH.

DKOHOMHUYECKHU 000CHOBaHHBIH
BBIOOp MaTepHaoB.

BeIOOp  KOHCTPYKIIMOHHBIX ~ MaTepHaloB Ul  KOHKPETHOTO
TEXHOJIOTHYECKOT0  mporecca. Brpibop  martepmamoB  ams
MIPOM3BOJICTBA TYTOIUIABKUX HEMETANIMYECKHX M CHIIMKATHBIX
MmarepuanoB. Kputepun m anroputm BbIOOpa KOHCTPYKIHMOHHBIX
MaTepuasioB. ODKOJOIMYECKHE W  SKOHOMHYECKHE  aCIIeKThI
MaTepUaIOBEACHUSI U 3alIUTHl MATEPHAIIOB OT KOPPO3HH.

Conep:xanue 3aHSITHIi CEMHHAPCKOTO THIA

HanmeHoBaHue TeM (pa3iesioB)

Tun Copep:xaHue 3aHATHI CEMHHAPCKOr0 THIA

Du3nKO-XUMHUUECKHE OCHOBEI
MaTepUaIOBEICHUS

I13 | CaoiictBa MaTepHaJoB. IToxa3zarenu CBOMCTB.
Knaccudukanus cBoiictB. Mexanndeckue, Gu3HYeCKue,
XAMHWYECKHe, OKCIUTyaTalliOHHBIE ¥ TEXHOJIOTHYECKHe
cBolicTBa MaTepuaiioB. [lokazaTenn MEXaHMUECKUX CBOMCTB,
ompenenseMble  TPH  CTaTHYSCKUX  HUCIBITAHUSAX  HA
pacTsokerne W m3TuO. MeTonbl ompeiescHHs TBEPAOCTH
MaTtepuanoB.  [lokazaTenu  MEXaHMUYECKUX  CBOMCTB,
ompejeNnaeMble MpH AWUHAMHYECKUX M IUKINYECKHX
UCIIbITAHUAX.

OCHOBBI TEOpUU CIUIABOB. J[MarpaMMBI COCTOSIHUS CILIaBOB.
Tepmunbl u omnpeneneHus. JluarpaMmbl — «COCTaB-
cBOWcTBOY». Daz0BBIN COCTAB CIUIABOB. 3aBUCHMOCTD MEXY
CBOWCTBAMH CIUTABOB W THUIIOM JIHArpaMMBl COCTOSIHUS.
ITpasuno H.C. KypHakoBa.

Merannunyeckue MaTepualbl.

13 | Tepmuueckas o6padboTka. Teopus U NpaKTUKa TEPMUUECKON
U XUMHKO-TEPMHUYECKOI 0OpaOOTKM METaIOB U CIIJIaBOB.
[Ipupona, MexaHU3M M YCIOBHS HMPOTEKAHUS CTPYKTYPHBIX
npeBpalleHnid B cranu. Bumgsl Tepmudeckoid 00pabOTKu
crasii: okur I u Il poxa, mOMHBIM M HENOJIHBIM OTXKUT,
HOpManu3alys, 3aKalka, OTIYyCK. 3aKaJliBaeMOCTb H
NPOKAJIMBAEMOCTh  cTajiell.  BuusHue  TepMuuecKon
00paboTKN Ha MEeXaHMYECKHe CBOWCTBa cTany. Pusnueckue
OCHOBBI XMMHKO-TepMHUUecKoi o0pabotku. Auddysnonnoe
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HACBIIICHUE MOBEPXHOCTH CTalM HEMETaUIaMH. Buusl u
CMOCOObI  LIEMEHTAalUH.  A30TUpOBaHHE CTaJH.
Huddysnonnas  meraumsanus.  MoHHas — XHMHKO-
TepMUIecKas 00padoTKa.

[[BeTHBIE MeTa/IBI M CIUIaBBl Ha HMX oOcHoBe. OOmias
XapaKTEepUCTHKA M KJIAcCH(UKAIUS MEJHBIX CIUIaBOB.
Jlatrynu, OpOH3BI, MEIHO-HUKeNeBble CIUIaBbl. OOmas
XapaKTepUCTHKA aTIOMHUHUEBBIX CIUTaBoB. Jlepopmupyemble
QIFOMUHHUEBbIC CIIIABbI, JINTCHHBIC AIOMHHUEBbIC CIIIABBI.
Ob6mas XapaKTePUCTHKA MarHueBBIX CIIJIABOB.
Hedopmupyemple  MarHueBbIe  CIUTaBEL.  JIuTeiHbIC
MarHueBble CIUIaBbl. THTaH M CIUTaBBl HA OCHOBE THTaHA.
Bnusnue nerupyrommx 3J€MEHTOB Ha CTPYKTYpY H
CBOMCTBA TUTAHOBHIX CIUIABOB. bepwmiumii u cruiaBsl Ha ero
ocHoBe. TyromiaBkue MeTaIbl ¥ CIUIaBBI HA MX OCHOBE.
[TopomkoBsle MeTauIM4eckue MaTepHaibsl. Marepuaisl ¢
0COOBIMH AIICKTPHUECKUMH CBOHCTBAMH.

OCHOBBI  KOPpPO3WHM  METAJLIOB.
[IpuHIMOBI U METOJBI 3aIIUTHI OT
KOPPO3HH.

I13

[puaiiunsl ©®  METOAB  3aIIUTBl  OT  KOPPO3HH.
Koppo3noHHOCTOIKHE METAITIHYSCKUE U HEMETAJUIMIECKIe
MaTepuanel. MeTomsl 3aIUTHl MAIllMH W alllapaToB
XUMHYECKUX MPOU3BOJICTB OT KOppo3uu. HMHrudurops
KOpPpO3UU.  DJEKTPOXUMHUYECKas  3alluTa.  3alluTHbIE
TIOKPBITHSL.

Hemerannmnyeckue MaTtepualbl.

113

JIpeBecHble KOHCTPYKIIMOHHBIE MAaTEPHAIIBI.
AHTHQPUKITNOHHBIE METAJUINYECKHEe W HEMETAJUIMIEeCKHe
MarepHuabl.

Komnosuninonnsie MaTepuabl Oo6mmas
XapaKTepUCTHKA KOMITO3UITHOHHBIX MaTepHasoB.
Hucnepcuo-ynpouennsie KM, ciouctsie KM, BoJIOKHUCTBIE
KM. Komno3unuoHHbsle MaTepuaibl Ha METaNIMYECKOW W
HEMETAJNIN4ECKOU OCHOBE. CAIl (cieueHHbIE
ATIOMUHHUEBBIE TIOPOIIKH). ApPMHUPOBaHHbBIE IOJIMMEPHBIE
marepuainsl. Kepamuueckre KOMIO3UIMOHHBIE MaTEPUAJIbL.
VriepoHble KOMIIO3ULMOHHBIE MaTEPHAIIBI.

TTonsTust o HaHOTEXHOJIOTHSIX, HaHOMaTepuaiax.
IIpumeHeHue B MPOMBIILIIEHHOCTH.

Brusaue oOnydeHus Ha  CTPYKTYpY,
CBOIICTBAa W KOPPO3UOHHYIO CTOMKOCTh
PaguanmoHHOCTONKIE CTaly U CTUIABHI.

(KM).

MEXaHHYIECKHe
MaTepuaos.

DKOHOMHYECKHA 000CHOBaHHBIN

BBIOOP MaTepHaoB.

113

BbIOOp KOHCTPYKIIMOHHBIX MAaTEpHAIOB JUIi KOHKPETHOTO
TEXHOJIOTHYECKOTO TIporiecca. BpiObop MarepuanoB mist
MPOU3BOJACTBA  TYTOIUIaBKHUX HEMETaJNTNYECKUX u
CHJIMKAaTHBIX MarepuanoB. Kpurepun n anroput™m BeIOOpa
KOHCTPYKIIMOHHBIX ~ MAaTEpUalOB.  OKOJIOTMYECKHE U
SKOHOMHUYECKHE acCHeKThl MaTepUaIOBENEHHUs U 3aIllUTHI
MaTepUalioB OT KOPPO3HUHU.

Conep:xaHue cCaMOCTOATEIbHOM padoThI

HaumeHoBaHue Tem (pa3esioB)

Copep:xaHue caMOCTOATEIbHOH PadoThI

Du3nKo-XUMHYECKHE
MaTepHaIOBEACHHUS

OCHOBBI

IToBTOpEeHue

JICKITMOHHOT'O Marepuaia. IloaroroBka K

IMPAKTUYCCKUM 3aHATHAM

Merannuueckue MaTepuabl.

[ToBTOpEHUE

JICKITUOHHOTI'O MaTtepuaia. HOZ[FOTOBKa K

MMPAKTUYCCKUM 3aHATUAM

OCHOBBI  KOPpO3HH  METaJLIOB.
[TpUHOUIIBI U METOIBI 3aIIUTHI OT
KOPPO3HH.

IToBTOpEHUE

JICKIIUOHHOI'O Martepualia. Tloaroroska K

MPaKTUYCCKUM 3aHATHUAM

HeMmerannuueckue Matepuasl.

IToBTOpEHUE

JICKITMOHHOI'O Martepuala. IlogroroBka K

MMPAKTUYCCKUM 3aHATUAM

DKOHOMHUYECKHU 000CHOBaHHBIN

BBIOOP MaTepUajIoB.

[ToBTOpEHUE

JICKIIMOHHOTI'O MaTtepuaia. HOZ[FOTOBK& K

IMPAKTUYCCKUM 3aHATHUAM




3. OuneHo4yHble MaTepHaabl AJds TPOBEJICHUS] TEKYIIero KOHTPOJIA YCIHEeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAMN 00y4aloIMUXCs M0 JUCHUILTHHE (MOAYJII0)
[lo nucuurmmHe (MOIYJIO) MPEIyCMOTPEHBI CIEAYIOIIME BHUAbI KOHTPOJIS KadyecTBa
OCBOECHHUSI:
® TEKYHIH KOHTPOJIb YCIEBAEMOCTH;
® [IPOMEXYTOUYHAs aTTeCTalusl 00YJaromUXCcs 0 AUCHUIUIUHE (MOIYJIIO).
3.1. OneHoyHble MaTepHaJbl JIA NPOBeleHUs] TeKylledl arrecTauMyd IO JUCHMILIMHE

(MmoayJ0)
Ne | Kontposupyemsblie TeMbl (pa3aeJibl) HaunmeHoBaHHe OLIEHOYHOI'O CPeICTBA
n/n
1. VYcerHslit onpoc

DU3UKO-XUMHUYECKHE OCHOBEI MaTepruaJIOBCACHUSA

2. VYerHEIH onpoc
Merannnueckrue MaTepuabl.

3. | OcHoBBI KOppO3UU MeTaMIOB. [IpUHIUIBI U METOABI 3AIMUTHL | Y CTHBIA ONPOC
0T KOPPO3HUHU.

4. YcerHbll onpoc
Hemerannuueckue MaTepuanisl.

5. . YerHBli onpoc
DKOHOMUYECKH 000CHOBAaHHBIN BHIOOP MaTEpUasoOB.

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIM UHbIe MATEPUAJIbI, HEOOXOAUMBbIE ISl OLEHKHU
3HAHMii, YMeHM i, HABBIKOB M (WJIH) ONbITA IeATEJbHOCTH B MPOLEcCe TEKYILIEro KOHTPOJIS
yCIeBaeMOCTH
YcrHblii onpoc

1. CnnaBsl M€y, MX IPUMEHEHHUE B XUMUYECKHUX ITPOU3BOACTBAX.
Turan u ero craBbl. Knaccudukanus, CBOMCTBa, OTydYeHUE U 00JIACTH PUMEHEHUS.
AJIFOMUHH M €T0 CIUIaBbl KaK KOHCTPYKIIMOHHBIN MaTepuall.
bepumuit u crnaBel, copepkamue Ooepuwumid. CBOWCTBa, NPUMEHEHHE B XMMHYECKOM
MaITUHOCTPOCHUHU (XMMHUYECKON TEXHOJIOTHH).
5. JlermpoBaHHbBIE MAILIMHOCTPOUTEIIBHBIE CIUIABBI.
6. KoHCTpyKUHMOHHBIE MaTE€pUaIbl HA OCHOBE MarHusl.
7
8

oD

Annorponuueckue npespauienus metamios (Fe, Sn, Ti, Zr u op.).
Hepxageromue (KOppO3MOHHOCTONKHKE) JIETUPOBAHHBIE CTAJIH.

9. HHcTpyMeHTalbHbBIE CTAIU U CIIJIABBI.

10. XKaponpouHsie MmaTeprabl.

11. JKapocroiikue maTepuansl (METAJUIMUECKHUE).

12. Xitanoctoikue MaTepuabl.

13. PagnaninoHHOCTOMKNE MaTepHAIbI.

14. 3HOCOCTOMKME MaTepralbl.

15. YUyryHsl ¢ BEpMHUKYJIISIPHBIM TpapUTOM.

16. Beicokonpounsie uyryHbl. CocTaB, CTPyKTypa, CBOMCTBA, MapKUpPOBKA, MPUMEHEHUE B
XMMHUYECKOM MaIlMHOCTPOECHHUHU.

17. JlerupoBaHHblE YYTYHBI (KOPPO3WOHHAs CTOMKOCTh, NPUMEHEHHE B XUMHUYECKOH
TEXHOJIOTHH).

18. Ctanu u criaBbl ISl TAIIEBOM MPOMBIIIJIEHHOCTH.

19. [loAMIUITHUKOBBIE CTAJIH.

20. PeccopHO-NIpy>KUHHbBIE CTAJIH.

21. AHTUPUKINOHHBIE METAJUINYECKHE MaTepHAIbL.

22. Metauibl ¢ TaMsATHIO (OPMEI.

23. TyronnaBkue MeTauibl (KOPPO3MOHHAs CTOMKOCTb M TIPUMEHEHHWE B XUMUYECKOU
TEXHOJIOTHH).

24. Jlatynu (cocTaB, CBOICTBA, IPUMEHEHUE B XUMUUECKON TEXHOJIOTUN).

25. bpons3sl (cocTaB, CBOMCTBA, MPUMEHEHHE B XUMHUECKOW TEXHOJIOTHH ).

26. JIlnarpaMMbl COCTOSIHUSL METAJNINYECKUX CIUIABOB.



27. Iuarpammsbl coctosiaus cuctemsl Fe — C (Fe;C).
28. JIlnarpaMmbl COCTOSIHUS CIIJTABOB ME/TH.
29. JIlnarpaMMbl COCTOSIHUSI CIIJIaBOB AJIFOMUHUS.
30. ITnmacTmaccel ¢ MOPOIIKOBBIMU HAIIOJIHUTEIISIMH.
31. Pe3unsl. TexHosOrN MOJIy4€HNs, CBOMCTBA, IPUMEHEHNE B XMMUUYECKOM TEXHOJIOTHH.
32. Crexno. CocrtaB, CBOICTBa, XMMHMYECKOE CONPOTHBIICHHE, OOJACTH MPUMEHEHUS B
XUMHYECKON TEXHOJIOTHH.
33. TexHnueckas KepaMrKa B XMMUYECKON TEXHOJIOTUH.
34. TyromnaBkue HEMETAUINYECKUE MaTEPUAIIBIL.
35. Hemeramnyeckue aHTUQPUKIIMOHHBIE MaTEPUAJIbL.
36. Xumuueckas JeCTpyKIUs OJTUMEPHBIX MaTEPUAJIOB.
37. Jlakokpacounsle nokpeitus (JIKII) kak MeTon 3amuThl KOHCTPYKIIMOHHBIX MaTepHalioB
OT KOPpO3UHU.
38. Crapenue noimmMepos. [Iponeccsl, npoTekaroniue nNpyu CTapeHu NOJINMEPOB.
39. Bo3neiictBue  OMOXMMHYECKMX M OHOJOrMYECKMX  ()akTOpOB Ha  CBOIicTBa
HEMETAJITMYEeCKUX KOHCTPYKIIMOHHBIX MaTEpUajoB.
40. Kepamuka B pakeTHO-KOCMHYECKOM MAIIMHOCTPOEHHUH.
41. Kepamuka a1 XpaHeHHUs! PaIHOAKTUBHBIX OTXO/0B.
42. Y napornipoyHas OpoHeBasi KEpaMHUKa.
43. Kepamuka B JBUTATENSIX BHYTPEHHETO CTOPAHHS.
44. Oprannyeckue MOJIMMEPHBIE IOKPHITHS U OCHOBBI X HAHECEHMUSI.
45. Heoprannyeckue MOKPHITHS U CIOCOOBI MX HAHECEHMS.
46. JIpeBecHbIE KOHCTPYKLIMOHHBIE MaTEpHaIbI.
47. KoHCTpYKIIMOHHbIE MaTepHalibl Ha OCHOBE TpaduTa.
48. KucnoroynopHas kepamuka u gapgop.
49. Marepuaisl, OJy4aeMble IIJIaBIEHUEM IPUPOIHBIX CUITMKATOB.
50. Kayuyku 1 pe3uHBI.
51. Marepuaisl 11l IPOKJIA0K B XUMUYECKOM TEXHOJIOTHH.
52. YraerpaduroBsle MaTepuabl.
53. CunukaTHble SYMaH.
54. Koppo3ust CUIMKAaTHBIX MaTEpUAJIOB B YCIOBUSIX XUMHUECKUX IIPOU3BOJICTB.
55. Xumuueckass JAECTPYKIMs NOJHMMEPHBIX MaTEpHAIOB I0J JEHCTBUEM pPacTBOPOB
JIIEKTPOJINTOB.
56. CTOMKOCTh CMJIMKATHBIX MATEPHAJIOB K JEHCTBUIO KUCIOT U HIEIOUYECH.
57. B3auMoAeUCTBUE HEMETAUIMYECKUX  KOHCTPYKLMOHHBIX MAaTepHUallOB C  BOJOH
(BOJIOCTOMKOCTB ).
58. IIpo4HOCTb U pa3pylLIEHHE HEMETANINYECKMX MAaTEPHAJIOB.
59. OcOOeHHOCTH B3aUMOJICHCTBUS HEMETANIMYECKUX MaTepuaioB C arpecCUBHBIMU
CpelaMH.
60. Koppo3nonHnast  (XuMHUYeCKasl) CTOMKOCTb HEMETAIMYCCKUX  KOHCTPYKIIMOHHBIX
MaTEpHUAJIOB B TEXHOJIOTHYECKUX PACTBOPAX CEPHOMN KUCIIOTHI.
3.1.2. MeToauyeckne MaTepHaJbl, ONpeAe/sIIOIMe IPOoUeAYPbl OLEHMBAHUSA 3HAHWIA,
YMEHHH, HAaBBIKOB M (WJIH) ONBITA [AEATEJbLHOCTH B XOJe TeKYIlero KOHTPOJs
yCIeBaeMOCTH
YcTHBIH 0TBET
Onenka 3HaHui mpenmnosaraetr TuddepeHpoBaHHbIA MOAX0 K 00yJaromeMycs, y4eT
€ro MHIMBHYaJbHBIX CHOCOOHOCTEH, CTENeHb YCBOCHHS U CHCTEMAaTU3allui OCHOBHBIX TOHSATHHA
U Kateropuii mo aucuuiuinHe. Kpome TOro, omeHWBaeTcs HE TOJBKO TIyOWMHA 3HAHHM
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHHME HCIOJIb30BaTh B OTBETE MPAKTUYECKUH MaTepuall.
OneHnBaeTcs KyJnbTypa peuH, BilaJeHHE HABBIKAMU OPAaTOPCKOTO UCKYCCTBA.
Kpumepuu oyenuganus: nociaen0BaTeNbHOCTb, TOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3pEHHs, CaMOCTOSTEeIbHOE O0000IIeHHe MaTepHuala, HCIOJIb30BaHue



npo¢eCCUOHATILHBIX TEPMHUHOB, KyJIbTypa peud, HaBBIKK OPAaTOPCKOr0 UCKyccTBa. M3noxeHue
Matepuaina 0e3 pakTHUeCKUX OUIMOO0K.

Onenka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JIaraercs MCUEpIBIBAOIIE,
MOCIe0BATENbHO, TPAMOTHO M JIOTMYECKH CTPOMHO, MPH STOM pPAaCKPHIBAIOTCA HE TOJIBKO
OCHOBHBIE TOHATHS, HO ¥ aHAJTU3UPYIOTCS TOUKH 3pPEHUS Pa3IMYHbIX aBTOpoB. OOyuarommuiics
HE 3aTPYAHSETCS C OTBETOM, COOJIIO/IaeT KYJIbTypy PeUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuics TBEPIO 3HAET MaTepua, TPaMOTHO U
M0 CYIIECTBY M3JaraeT €ro, 3HaeT MPaKTUYeCKyr 0a3y, HO IpU OTBETE Ha BOIPOC JIOMYCKAeT
HECYIECTBEHHBIE IIOTPEIIHOCTH.

Ouenka «ydogremseopumenvbHoy CTaBUTCS, €ClIU OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalleH, T0MYCKAaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIUPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUU Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3bIBAa€T OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHAIU30M,
apryMeHTaluel 1 BbIBOJaMH.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €ClIM OOydalolmMiCs HE OTBEeYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHoYHbIe MATEPHAJIBI JISI IPOBEACHHUS ITPOMEKYTOYHON aTTeCTalluH
3.2.1. Kputepuu oueHKH pe3yJibTAaTOB 00YUYeHHUs M0 TUCHUIJINHE (MOTYJII0)

MIxana PesyabraTsl
Iloxa3aTenu oneHMBaHUS Pe3yIbTATOB 00yYeHMS
OLICHHBAHMA o0y4eHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpPEHHO,

JIOTHYHO, TIOCIIEAOBATEIFHO M TPAMOTHO €T0 M3JIaraeT, ONHUPasich Ha 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEPaTyphl,

- Ha OCHOBE CHCTCMHBIX HAYYHBIX 3HAHUH JeiTaeT KBaTHU(QHUIMPOBAHHEIC
BBIBOJIbI M 00001IEHNSs], CBOOOIHO ONIEPUPYET KATETOPUSIMH U MOHSATHIMHU.
Ymeer: - o0ydJaromuiics yMeeT CaMOCTOSTENIbHO M INPAaBUJIBHO pelarh y4eOHO-
npod)eCCHOHANBHBIE ~ 3aJa4ll WM  3aJaHWs, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATENEHO U apTYMEHTHPOBAHO M3JIaraTh CBOE PEIIeHHE, CIIONB3YS
HAYYHBIC [TOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Brnaneer: - 00ydaromuiicsl BIaJeeT paluoOHAIBHBIMA METOJaMH (C MCIIOJIb30BaHHEM
paIMOHATBHBIX METOAUK) PEIICHUS CIOXKHBIX MPO(PECCHOHANBHBIX 3a/1ad,
NPE/ICTaBICHHBIX JICTOBBIMH UTPAaMH, KeHCaMHt | T.JI.;

[Ipu pemerny IPOIEMOHCTPHUPOBAI HABBIKA

- BBIJICJICHUS TJIaBHOTO,

- CBS3KOW TEOPETHUYCCKUX TMOJOKECHHH C TpeOOBAHWSIMH PYKOBOMISIINX
JIOKYMEHTOB,

- N3JI0’KEHMS MBICITIEH B JIOTHYECKOW I1OCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTEIIFHOTO aHajIu3a (haKThl, COOBITHIA, SIBICHUH, IPOILIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM Pa3BUTUM.

XOPOIIO 3Haer: - o0yuvaroImuiicsi TBEpAO YCBOWJI MaTephal, JOCTATOYHO I'PAMOTHO €ro
M3Jaraer, OMUpasch Ha 3HAHUS OCHOBHOM M JONOJTHHUTEIEHON JIUTEPATYPHI,
- 3arpynHseTcs B (OPMYIHPOBAHUH KBATU(HUIMPOBAHHBIX BHIBOJOB M
00001IIeHN, OIlepupyeT KaTeropusiMH W MOHATHSAME, HO HE Bcernaa
MIPaBWIHHO WX BEPUQHUIIUPYET.

Ywmeer: - 00yYalOIIHIiCsl yMEET CaMOCTOSTENLHO U B OCHOBHOM NPAaBUIILHO PEIIaTh
yueOHO-IpoecCHOHANIbHBIE 3a/la4d WM 33/IaHHs, YBEPEHHO, JIOTMYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JaraTh CBOE pEILICHHE, HE B
MOJHOM MEPE HCIOJB3Yys HAYYHBIC NOHATHUA U CCHUIKM Ha HOPMATUBHYIO
0asy.

Brnaneer: - O0ydJarouiics B IEJOM BIAJCET PAlMOHATGHBIMA METOAAMH PEIICHHUS
CJIOKHBIX TTPO(ECCHOHATBHBIX 3a/1a4, PECTABICHHBIX JISIOBEIMU UTPaMH,
KelicaMu U T.1I.;

[lpn pemeHHH CMOr NPOJEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HaBBIKOB,

- BBIICTICHHUS TIIABHOTO,

- U3JI0KEHHS MBICTICH B JIOTMYECKOW MOCIIeI0BATEIbHOCTH,

- CBS3KH TEOPETUYCCKHUX IMOJOXKCHUH C TPEOOBAHHAMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSTENIHOTO aHaJIu3a (haKThbl, COOBITHIA, SIBICHUIH, IPOLIECCOB B MX
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B3aMMOCBA3H U TUAJICKTUYCCKOM PAa3BUTHUM.

YOBJIETBO- 3Haer: - o0yJaromuiicsi OpHEHTUPYETCS B MaTepHaie, OJHAKO 3aTPyIHACTCA B €T0
PUTEJIbHO HU3JTI0KEHNH;

- TOKa3bIBaeT HEJAOCTATOYHOCTh 3HAHUM OCHOBHOH W JOTOJHUTEIHFHON
JUTEPaTypPHI;

- cnabo apryMEHTHPYET HayYHBIC TIOJI0KCHUS;

- MPAKTHYECKH HE CITOCOOEH CPOPMYIMPOBATH BBIBOIBI i 0000IICHHS;

- YACTMYHO BJAJEET CUCTEMOU MOHATHI.

Ymeer: - 00yJaromuiicss B OCHOBHOM YMEET PEIINTh y4eOHO-TIpodecCHOHATBHYIO
3ajady WIM 3aJaHue, HO JOIyCKaeT OMMOKH, ci1abo apryMeHTHPYET CBOE
peleHne, HeO0CTaTOYHO HCIOJIb3YeT Hay4dHbIE MOHSTUS M PYKOBOJSINIHUE
JOKYMEHTBL

Bnagneer: - oOyuvarommuiicss BiajgeeT HEKOTOPHIMH PAIMOHAIBHBIMH METOIAMU
pELICHUs]  CIOXKHBIX  NPO(ECCHOHANBHBIX  337ady, MpPeICTaBICHHBIX
JIEJIOBBIMU UTPaMH, KEHCAMHU U T.1.;

HpI/I PECIICHUHN NMPOACMOHCTPUPOBAT HEAOCTATOUYHOCTh HABBIKOB

- BBIICTICHHUS TTIaBHOTO,

- M3II0KEHHS MBICIIEH B JIOTHYECKOM MOCIEI0BATENBHOCTH,

- CBS3KM TEOPETHYECKUX IIOJIOKEHHH C TPeOOBAaHMSAMH PYKOBOJSIINX
JIOKYMEHTOB,

- CaMOCTOSTEIFHOTO aHau3a (akThl, COOBITHI, SBICHUMN, MPOIECCOB B HX
B3aUMOCBS3H U IUANEKTHYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3Haer: - 00ydaroIHiics HE yCBOWII 3HAUNTEIIFHON YacTH MaTepHaa,
PUTEJIBHO - HE MO>KET apryMEHTHPOBATh HAyUYHbIE [10JIOKECHHUS;

- He (GOpPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB M 0000IICHHUI;
- HE BIIaJI€eT CUCTEMOM MOHATHI.

VYmeer: obyuaromuiicss He MOKa3al YMCHHE pellaTh y4eOHO-IPO(eCcCHOHATBHYIO
3a/1a4y WIH 3aJaHHe.
Brageer: HE BBIIOJHEHBI TPeOOBaHUSA, NPEAbIBIIEMbIC K HABBIKAM, OLCHUBAEMbBIM

«YAOBJIETBOPUTEIHHO.

3.2.2. KoHTpoJibHBIE 3a1aHUS H/WJIH HHbIe MaTepHaJIbl 1Jisl IPOBeJeHUs NMPOMEeKYTOYHOM
arrecTauuu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB

1.

2.

e

10.
11.
12.
13.
14.

15.

CrpoeHne MeTaluIMuecKux MarepuanoB. OCHOBHBIE THUIBI KPUCTAJUIMUECKHUX PELIETOK.
[Ipumepbl. AHU30TPOIUS CBOMCTB.

CrtpoeHue peanbHBIX KPUCTALIOB (JeQEeKThl MU UX BIMSHUE HAa CBOMCTBA METAJUIOB U
CIUTABOB).

XapakTepHble CBOIiCTBa MeTa/UIOB U ciiaBoB. Knaccugukanus meramios. [Ipumenenue B
XUMHUYECKON TEXHOJIOTUU.

Kpucrannuzanus MeTauioB U CIUIABOB — CAMOIIPOU3BOJIbHAS (ACIIEKThl TEPMOJUHAMUKH)
Y Ha UCKYCCTBEHHBIX IIECHTPAX KPUCTAJUIM3ALUN.

Annorponunueckue npespaiienus metamios. [Ipumepst Fe, Sn, Ti u ap.

Mexanndeckne cBoucTBa. llokazarenm MeEXaHMYECKUX CBOMCTB, OIpENeNsieMble IIPU
CTaTUYECKUX UCIHBITAHUAX Ha pacTspkeHue. llokazarenmn MeXaHMYeCKUX CBOWCTB,
onpenesieMble IPU JUHAMAYECKUX U HUKINYECKUX Harpy3Kax.

OcHoBBI TeopHH cIU1aBoB ((pa30BbIif cocTaB cru1aBoB). TBepble pacTBOPHI, MEXaHUYECKHE
CMECH, XMMUYECKUE COCTUHEHMS.

Jnarpammsl «cocTtaB — cBoiicTBO». [IpaBuno Kypnakosa — JKemuyskHoro.

XKeneso u cruaBbl Ha ero ocHoBe. Knaccugukanus u oleHka CBOMCTB.

Huarpamma coctosnus Fe — FesC.

Cranu. Knaccudukanusa. Ctpoenue Ha npumepe (Ha3oBbIX JUarpamm.

Cranu. BiusiHue yrieposa 1 npumeceil Ha CBOMCTBaA.

MapkupoBKa yIJIEpOJHBIX U JIESTUPOBAHHBIX CTAJIECH.

VYriepoaucTsie U JIETMPOBAaHHBIE CTaNIU. BiMsHue JETHpyrOMUX 2JIEMEHTOB Ha CBOMCTBA
CTaJIN.

KoHcTpykunonHsle crtanu (yriaepoaucTble M JerupoBaHHble). OOnacTé NpUMEHEHUs.
MapxkupoBka.




16.
17.
18.
19.
20.
. KoBkue uyrynsl. [lonyuenue, coctaB, CBOMCTBA, CTPYKTypa. MapKUpoOBKa.
22.

21

23.
24.
25.
26.

27.
28.
29.
30.

31.
32.

33.
34.

35.
36.
37.
38.
39.

40.

41

45.
46.

47.

48.

49.
50.

51.

52.

JlernpoBannsie ctanu. Knaccudukanus. CTpykTypa, CBOWCTBa, MapKUPOBKA.
Kopposuonnocroiikue (HepkaBeromue) craiau. CpoiicTBa. MapkupoBka.
WHcTpymeHTanbHble cTany U ciuiasbl. CBoiicTBa. MapKkupoBKa.

Uyrynsl. Knaccudukanus. BausiHue OCHOBHBIX 3JIEMEHTOB Ha CBOWcTBa. MapKupoBKa.
Bricokonpounsle uyyryHsl. CocTaB, CTPyKTypa, CBOKHCTBAa. MapKHpoOBKa.

Tepmuueckas obpabotka cranu. Llenu, 3agauum, Buasl. [Ipupona, MeXaHu3M M yCIIOBHS
MPOTEKaHUs CTPYKTYpHbIX mpeBpamienuil cranu (IIpumeps! Ha ¢dparMeHTe AuarpamMmbl
cocrostaus Fe-Fe;C).

Orxur cranu. Buasl, HazHaueHue. TemmepaTypHbIil pexxuM.

3akanka 1 OTIycK. PeuMbl 3aKaJIki U OTITyCKa.

JlnarpamMma U30TEpMHUUYECKHUX MTPEBPALICHUIN ayCTeHUTAa. MapTEHCUTHBIE PEBPALICHUS.
Bnusiaue tepmuueckoi  0O0paOOTKM Ha  CBOWCTBAa  CTald. 3aKJIMBAaeMOCTb U
MIPOKAJIMBAEMOCTh CTAJICH.

[TpUHIUIBI U XUMUYECKHE MTPOLIECChl XUMUKO-TEXHOIOTHYECKON 00paboTKH.
Hementanus. HazHauenue, pexuM, TEXHOJIOTHH.

AzortupoBanue. HaznaueHune, pexum, TEXHOJIOTHH.

Judpdy3noHHoe HacChIIIEHHE MeTaJulaMM W HemeTaulaMu. Ha3HadeHue, pexum,
TEXHOJIOTHH.

AHTUGPUKIIMOHHBIE MaTepHAIIbI.

[IBeTHBIE MeTalibl M CIUIAaBBI HAa KX OCHOBe. CpaBHUTENbHAs OLICHKAa CBOWCTB U
BO3MOYKHOCTH MPUMEHEHHS] B XUMUYECKOU TEXHOJIOTHH.

Menpb u cruaBbl Ha ocHoBe Meau. Kiaccugukanus. Onenka cBoiicTB. MapkupoBKka.
AmoMuHMI W craBbl Ha ocHOBe amtoMmuHms. Krnaccuduxarumsa. OIlleHKa CBOWCTB.
MapxkupoBka.

Kommnosunmonnsle  merauinyeckue — matepuansl.  Knaccuduxarmms.  [IpuHiumns
OpraHM3aluu (IpUMepHI).

CrnaBel Ha ocHoBe THTaHa. CBoiicTBa, kinaccuukauuu (o, B, ot+p Moaudukanun).
IIpuMeHeHNE B TPOMBIIIIIEHHOCTH.

TyromnaBkue MeTaiuisl U cruiaBbl. CpaBHUTENbHAS OLICHKA CBOWCTB.

JlerkorunaBkue metauibl. CpaBHUTEIbHAS OLIEHKA CBOMCTB.

[IpuHumnel moadopa KOHCTPYKIMOHHBIX MAaT€pUAIOB ISl XUMHUKO-TEXHOJOTHYECKHX
CUCTEM.

Hwuo6wuit, MmonubaeH, XpoM U CIiIaBbl Ha uX ocHOBE. OIIeHKa CBOWCTB.

. Marnuessle crutaBbl. OreHka cBoicTB. O61acTu NpUMEHEHUS!.
42.
43.
44.

bepunnuii u crinasel. Onenka cBoiicTB. O6acT NpUMEHEHUS.

Hemerannuueckue marepuasnsl. OcHoBHbIEe cBoiicTBa. Kiaccudukanus. Ilpumenenue.
Martepuanbsl Ha OCHOBE BBICOKOMOJIEKYJISIPDHBIX coequHeHuil. CTpoeHue U CBOMCTBa
MIOJINMEPOB.

TepMopeakTUBHbBIE Y TEPMOIIJIACTUYHBIE TOJIUMEPBHI.

Crpoenne u cBoiictBa mactMacc. (OCHOBHBbIE PAa3HOBHJIHOCTH IPOMBIIIJIEHHBIX
MOJIMMEPOB U IJIACTMAcCC.

OcoOeHHOCTH CTPOEHUS, CBOMCTBA PE3MHOBBIX MaTepuanoB. Pe3uHbl 0011ero Ha3HaYeHus,
CHelHabHbIE PE3UHBI U 001aCTU UX IPUMEHEHHUS.

Jlakokpacounbie Matepuainsl (JIKM). OcunoBuble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
HIMaTiIeBKa.

Cunukartnsle Mmatepuaisl. Kinaccugukanus. Obaactu npuMeHeHusl.

Kepamuueckne marepuansl. KOHCTpYKIIMOHHAs, HWHCTPYMEHTaJbHasi U TEeXHUYECKas
KepaMuKa.

Heopranmueckoe crexio. Knaccupukanuss CTEKoa 1O Ha3HAYEHUIO M 00JIACTH
npuMeHeHus. CUTalIbI.

TyronnaBkue CUIMKaTHbIE MaTEpUAIIbI



53. I'pacdur. Acbect. CBoiicTBa 1 006JIACTH MPUMEHEHHUS.

54. AGpa3uBHbBIE  MaTepHaJIbl.
abpa3uBHBIX MAaTEPHAIIOB.
55. KoMNo3uIIMOHHBIE  MaTepHUabl

AKycTudeckuit

METOJl  HEpa3pyIIAOIIEro  KOHTPOJIS

(KM). OO6mas xapakTepUCTHKa KOMIO3UIIMOHHBIX

Matepuanos. [lucnepcHo-ynpouennsie KM, cinoucteie KM, BostokHuCcTEIE KM.
56. KoMno3unmoHHble MaTepUaibl HA METAIUIMYECKON U HEMETAIIIMYECKOM OCHOBE.
3.2.3. MeTroanueckue MaTepHabl, OIpeAe/sONde MNPoLeIypbl OLECHHMBAHUS 3HAHWIA,
YMEHHUIi1, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTeCTALUH
IIpouenypa oneHuBaHus 3HAHUH (YCTHBIHA OTBET)

KaXXJI0I'0 pazacia

[Ipenen anurensHOCTU 10 MunHyT
[IpeanaraeMoe KOJIMYECTBO 3aJaHUN 2 Bompoca
ITocnenoBarenbHOCTH BEIOOPKH BOIIpocoB U3 | CiywaiiHas

Kpurepun onenkn

- TpeOyeMBIii 00bEM H CTPYKTYpa

- I3TI0KEeHHE MaTeprana 6e3 (pakTHIecKux OmuOoK

- JIOTHKa U3JI0KEHHS

- UCTIOJIb30BaHUE COOTBETCTBYIOIIECH TEPMHUHOIOTHUH

- CTHJIb PEYH U KYJIbTypa peun

- 1oA00p MPUMEPOB MX HAYYHOH JIMTEPATYPHI U MPAKTUKU

«5» ecnn TpeOOBaHMUS K OTBETY BBHIIIOJHEHEI B ITOJTHOM 00beMe

«4» ecnn B IICJIOM BBIIIOJHEHHI TpPeOOBaHWS K OTBETY, OJHAKO €CTh
HeOOJIBIIIE HETOYHOCTH B M3JI0KCHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHUS BBHIOTHCHBI YACTHYHO — HE BBIACPKAH 00BEM, €CTh

¢daxkTHyeckue  OmWMOKM, HapylIeHa JIOTHKA  M3JI0XKEHHS,
HEJIOCTATOYHO MCIOJIb3YETCsI COOTBETCTBYIONIAsI TEPMUHOJIOTHH

IIpouenypa ouneHMBaHUS YMEHHUIl H

NMPAKTHYECKUX Y4eOHO-NIPo(hecCHoHa

HABBIKOB (pelleHre NMPo0JIeMHO-AHAJIUTHYECKHX M
bHBIX 33/1a4)

IIpennaraemoe KOJUYECTBO 3aJaHUN

1

ITociiemoBaTeTIbHOCTD BEIOOPKH

Cirydaiinas

Kpurepuu ouenku:

- BBIJICJTICHUC W IOHUMAHUE TIPOOJIEMBI

- yMeHHUe 00001aTh, COMOCTABNIATH Pa3THYHBIC TOUKH 3PCHHUS

- MIOJTHOTA MCTIOIh30BAHMSI HCTOYHHUKOB

- HAJIMYME aBTOPCKOW MO3ULIMU

- COOTBETCTBUE OTBETA [TIOCTABJIEHHOMY BOIPOCY

- WCIOJIb30BaHWE COIMAIBHOTO OmbITa, MarepuanioB CMU,
CTaTUCTHUYECKUX JTaHHBIX

- JIOTUYHOCTD U3JI0KEHUS

- YMEHHE CeNaTh KBATU(UIIMPOBAHHBIC BEIBOJIBI U 000O0IIICHUS C
TOYKH 3PCHUS PEIICHUS MPO(eCcCHOHANBHBIX 3a1a9

- YMEHHE IIPUBECTH IIPUMED

- OMopa Ha TEOPETUUECKUE MTOTOKEHHS

- BJIaJICHHE COOTBETCTBYIOIIEH TEPMUHOJIOTHEN

«5» ecin TpeOOBaHMUS K OTBETY BBIIOJHECHBI B ITOJHOM 00beMe

«4» ecinun B IICJIOM BBIMIOJHECHBI TpPeOOBaHWS K OTBETY, OJHAKO €CTh
HEOOJIBIIEe HETOYHOCTH B H3JIOKCHUU HEKOTOPBIX BOIIPOCOB.
3arpynasiercss B (OPMYJMPOBaHUM  KBaIH(HUIMPOBAHHBIX
BBIBOZOB U 000011IEHNI

«3» eciu TpeOOBaHNUS BBHITOJHEHBI YACTHYHO — IBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO Cabo apryMEHTHUPYeT HaydHbIE
MOJIOKEHHS, NPAKTHYECKH HE CIIOCOOCH CaMOCTOSTENHHO
chopMyIHpOBaTh BHIBOABI M 000OIIEHMS, HE BHIUT CBS3b C
podecCHOHANBEHOMN JIESITENEHOCTRIO

4. YyeOHO-MeTOANYECKOEe |
(Moay.Jist)

4.1. DJIeKTpOHHBIE y4eOHbIe H3IaHUS

MaTepHaAJbHO-TEXHUYECCKOEC

odecneueHne AUCHHUILIAHBI

1. Anmackun, A. M. MarepuajioBeicHUE U TEXHOJOTHSI METAUNIMYECKUX, HEMETAJNIMYECKUX

U KOMIO3MIMWOHHBIX MAaTCpHAJIOB

yueOHuk : B 2 kuurax. Kuura 1. Crpoenue

MaTepuaioB U TEXHOJIOTUs X mpousBojacTBa / A.M. Anackun, A.H. Kpacnosckuii, T.B.
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TapacoBa. — 2-e u3a., ucnp. u gon. — Mocksa : UHOPA-M, 2023. — 250 c. —
(Beiciiee oOpaszoBanue: bakanaBpuar). — DOI 10.12737/1143245. - ISBN 978-5-16-
016429-8. - Texcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1896836. — Pexxum mocTyma: mo mojamucke.
2. Apackul, A. M. MarepuanoBeieHue U TEXHOJIOTUSI METANTMYECKUX, HEMETANTHIECKUX
U KOMIO3MIIMOHHBIX MaTepHasioB : y4eOHUK : B 2 kHurax. Kuura 2. Texnonorus
W3TOTOBJICHHSI 3aroToBok u getaneir / A.M. ApackuH, A.H. Kpachosckuii, T.B.
TapacoBa. — 2-e m3a., ucnp. u gon. — Mocksa : UHOPA-M, 2021. — 241 c. —
(Beicmee oOpasoBanue: bakamaspuar). — DOI 10.12737/1143897. - ISBN 978-5-16-
016431-1. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1143897. — Pexxum gocTyna: 1o nojamucke.
3. MarepuanoBeseHrue U T€XHOJOrUs martepuasnioB B 2 4. Yacts 1 : yuyeOHUK Ui BY30B /
I'. I1. ®etucos [u ap.] ; mox penakiueit . [1. derucosa. — 8-e u3., nepepad. u gomn. —
Mocksa : WzmatensctBo [Opaiit, 2023. — 406 c.— (Bricmiee oOpa3zoBanme). —
ISBN 978-5-534-14075-0. — Texct : snexTponHsblii // OOpa3oBaTtenbHas miaardopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/512789.
4. MatepuasioBe/ieHHe U TEXHOJIOTUS MaTepuanoB B 2 4. Yactp 2 : yuyeOHUK A BY30B /
I'. I1. ®etucon [u ap.] ; orBeTcTBeHHbIN penaktop ['. [1. detucos. — 8- u3., mepepaod.
nu jgon.— MockBa: W3pmarensctBo IOpaiit, 2023.— 410c.— (Bsicuee
obOpazoBanme). —  ISBN 978-5-534-15155-8. —  Tekct : oSIeKTpoHHBIA //
O6pazoBarenbHas mnatgopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512790.
4.2. J1eKTpOHHBIE 00pa30BaTeIbHbIE PECYPChI
1. Dnextponnas 6ubmmoteunas cuctema «3BC IOPAMT» Biblio-onlineru (3BC
«tOpaiit») [Dnextponnsii pecype]. — URL: https://urait.ru/.
2. DOnextpoHHO-OMOMMoTeyHast cucrema ZNANIUM [Dnextponusiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubOnuoreuyHas cucrema «KOHCyNnbTaHT cCTyAeHTa» [DIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexTpoHHas Oubnmoreka [DnekTponHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas O6ubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmannonnas cucrema «EnnHoe OKHO gocTyma K oOpa3oBaTelbHBIM pecypcamy
[DnexTponnsrtii pecypc]. — URL: http://window.edu.ru/.
7. @enepa’bHbI LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe Npo(eccHOHAIBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI
OOyuaromMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HUXKE CJEIyIOIUM
COBPEMEHHBIM Tpo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIMOHHBIM  CIIPABOYHBIM
CHUCTEMAaM:
1. CnoBapu wu »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.
2. Cucrema uHpopmManmoHHO-TIpaBoBOro odecreueHus «['apanT» [DneKTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.
4.4. KoMmIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA
1. JluneHsuoHHoe mporpaMMHOe oOecrieueHue: oOmepalnuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpPOorpaMMHOE OOecriedyeHre: CBOOOIHBIC TAKEThI
oucuHbIx npunoxennit Apache Open Office, LibreOffice.
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IPABOBAs
cuctema «l"apant» (OneKTpoHHBIN nepuoandeckuil cpaBoyHuk «Cucrema 'APAHTY),
oGpasoBatenbHas miardopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAUT» Biblio-online.ru (OBC «lOpaiit»)), >IEKTPOHHO-OHOTHOTEHAs CHCTEMa
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyieHTay.
4.5. O6opynoBaHue U TEXHUYECKHE CPEACTBA 00yUYeHUs

Jns peanuzanuu JUCHMIUIMHBL (MOAYJSA) MCIONB3YIOTCS Y4YeOHbIE ayJUTOPUU IS
MPOBEJCHUS Y4YeOHBIX 3aHATUH, KOTOpbIE OCHAIEHBl O0OPYIOBaHHMEM M TEXHUYECKUMU
cpeacTBaMu OOy4YeHMs, U TIOMEIICHUS JJISl CaMOCTOSATENIbHOW paboThl 00yJaromuXxcs, KOTOpble
OCHAIICHbl KOMIBIOTEPHON TEXHUKON C BO3MOXHOCTBHIO MOJAKIIOUEHUs K ceTh «MHTepHeT» u
oOecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYI HH(OpMAIMOHHO-00pazoBaTenbHyto cpeny PXTY
uM. JI.1. Menneneesa. JlonmyckaeTcsi 3aMeHa 000PYI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumMeHoBaHMe YUeOHBIX ayAUTOPHI 111 OcHaleHHOCTh YYeOHBIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTbl 000py1OBaAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00yueHHust
YueOHbIC  ayAuTOpHHM  JUIS  TPOBEACHUS | YucOHAs ayJAuTOpUS YKOMIUICKTOBAaHA CIICIUATN3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAIONICH BCEM YCTAaHOBJICHHBIM HOpMaMm |

TpeOoBaHUAM, 00OPYNOBAaHUEM M TEXHUYECKHUMH CPEICTBAMU
00yueHus (MOOMIBHOES MYJIbTUMEIHITHOE 000PY/TIOBAHHUE).
[Tomemnienne st cCaMOCTOATENEHON PaOOTHI IlomemieHne  OCHAIEHO  KOMIIBIOTEPHOM  TEXHHUKOM  C
BO3MOXKHOCTBIO ~TOAKMIOUeHHs K cetn «UHTepHeT» U
obecriedeHrEM JIOCTYNa B 3JICKTPOHHYI0 HWH(POPMAIMOHHO-
obpazosarenbHyo cpeny PXTY wum. .M. Menneneesa u x
9BC.

* HoMep KOHKPETHOW ayJUTOPUM yKa3aH B MpHKa3e 00 ayJIUTOPHOM (OHIE, PACIUCAHWUU YUYCOHBIX 3aHATHI H
pacnircaHuy IPOMEXYTOYHON aTTECTAIUH.
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