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1. TACHIOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbIX CPEJICTB

1.1. O61mme moj1okeHNs

KontponbHo-onienounbie cpeacra (KOC) mnpegHazHaueHbI

A4 KOHTpPOJIsA HW  OLCHKHU

00pa3oBaTeNbHBIX JOCTHKCHUN 00YUJaOIUXCsl, OCBOUBIIUX MPOTPAMMY yUEOHON TUCIUTIINHBI
OII.01. MarepuanoBeneHue

KOC Bxirogaror

KOHTPOJIbHBIC

Marepuajibl A

MIPOMEXYTOUHOI arTecTanuu B GopMe IK3aMeHa.

MIPOBEJCHHUS

TCKyLICro  KOHTPOJIA,

1.2. Pe3yabTaThl 0CBOEHHSI Y4eOHOI JUCHUIIMHBI, MOJIeKallHe POBepKe

PesyabTaTsl 00yyeHus
Ymenus. 3nanus

®opmupyemsbie OK JIP IIK

DopMBbI U METO/IBI
KOHTPOJISI OLleHKH
pe3yJabTaToB 00y4eHHusI

B pe3ynbrate ocBoeHUs
Y4eOHOU TUCITUTUIMHBI
oOyJaroIuiics 10KeH
yMeThb:

V.1. - onpenensth
OCHOBHBIC CBOMCTBaA
MaTepHuasoB 10 MapKaM;
V.2 - BeIOUpaTh
Marepuasbl Ha OCHOBE
aHaJIN3a UX CBOMCTB,
HA3HAYEHUIO U YCIOBUSIM
IKCILTyaTaIuy JIIs
KOHKPETHOTO
MIPUMCHCHHSI.

V.3 -ucnonn30Barh
MaTepuaisl B

npodeccnoHanbHOM
JeSATEIIEHOCTH

3HATh:

3.1 - OCHOBHBIE CBOMCTBA,
KIaccupuKanus,
XapaKTePUCTHKU
MIPUMEHSIEMBIX B
npo¢ecCuOHAITBHON
JeSITeIbHOCTH
MaTepHasoB;

3.2 - (¢wusmueckue u
XUMHYECKHE CBOICTBa
TOPIOYMX M CMa304YHBIX
MaTepHasoB;

33 - obnactu
MIPUMEHECHHS MaTEPHAJIOB;
3.4. - XapaKkTepUCTHKH
JTAKOKPACOIHBIX
MTOKPBITUI

ABTOMOOWMIIEHBIX KY30BOB;
3.5 - TpeboBaHUS K
COCTOSTHUIO

OK 01. Beibupats criocoOsI
penIeHus 3a1a4
npodeccroHanbHOM
JEeSATSIIbHOCTH, TPUMEHHUTEITHHO
K pa3IM4HbIM KOHTEKCTaM.
JIP15. IlposiBasitomuii
CaMOCTOSITENIbHOCTD U
OTBETCTBEHHOCTH B IPUHSITUU
pelieHuii Bo Bcex cepax cBoeit
eI TEILHOCTH, TOTOBBIHN K
HCIIOJIHEHUIO Pa3HOOOPa3HBIX
COLIMAJIBHBIX POJIEH,
BOCTPEOOBAHHBIX OM3HECOM,
00IIECTBOM U TOCYJapCTBOM
OK 02.Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA MTOWCKA,
aHallvM3a U UHTEePIIpEeTalun
nHpopmanuu, u
nH(OPMAIIMOHHBIE TEXHOIOTUN
JUTSL BBITIOJTHEHUS 337124

npodeccnoHanbHOMI
JEeSITeTbHOCTH.

TP4. [IposBistrommia u
JEMOHCTPHUPYIONINHA yBaXKEHUE K
TOASIM  TpyZAa, OCO3HAIOIIUN
IIEHHOCTh COOCTBEHHOTO Tpy/a.
Crpemsmniics K
(hopMHUPOBAHHIO B CETEBOM Cpejie
JTUYHOCTHO u
npodeccrnoHalbHOTO
KOHCTPYKTUBHOTO  «IIH(POBOTO
criena.

OK 04. PaboraTh B KOJIJIEKTHBE
U KOMaH/e, 3PPEeKTUBHO
B3aHMOJICHCTBOBATE C
KOJUIETaMH, PYKOBOJICTBOM,

KIIMECHTaMU,

3amanue B TeCTOBOM (hopme,
OIICHKA MPaKTUYCCKHUX
pabotbiNe 1-8,
BHEAyIUTOpHAS
camMocCTosITelIbHas paboTa,
TEKYIUH OIpoc,
TEXHUYECKHUH TUKTAHT

[TpomexyTouHas aTTecTanus
B (hopme
nudepeHITPOBaHHOTO
3ayera

- ISMOHCTpaIHs HHTepeca K
Oynymei nmpodeccuu;

- OIICHKa COOCTBEHHOTO
MMPOABHIKCHUA, TNYHOCTHOTI'O
pa3BUTHSI,

- IOJIOKUTCJIbHAA JUHaAMHUKa
B OpraHHU3aIui COOCTBEHHOMN
y4eOHOMU e TeTLHOCTH 110
pe3ynbTaTaM CaMOOIICHKH,
caMOaHaJIM3a U KOPPEKITUH €€
pE3yIbTaToB;

- OTBETCTBEHHOCTb 32
pe3ynbTaT yueOHoit
OCATCIIPHOCTHU U IMTOATOTOBKU
K IpodecCHOHATBLHON
JIESITCIIBHOCTH;

- IPOSIBJICHUE
BBICOKOTIPO(heCCHOHATEHON
TPYJIOBON aKTUBHOCTH,

- y4acTue B KOHKypcax
npodeccHoHaIbLHOTO
MacCTEpCTBa, OJIMMITUAAaX I10
npodeccuu, BUKTOpUHAX, B
MNPEAMETHBIX HEACTIAX

- IEMOHCTpAIIVs HABBIKOB
3I0pOBOTO 00pa3a )KMU3HU U




JIAKOKPaCOYHBIX
ITOKPBITUI

JIP13. T'0TOBBIIf COOTBETCTBOBATH
OXKUJAHHSIM paboTonaTenei:
AKTHUBHBIN,IIPOCKTHO-
MBICIAIUH, () PeKTHBHO

B3aUMOJICCTBYIOIIMI C
YJIeHAMHA KOMAaHJIbI u
COTPYIHUYAOIIHHA CAPYTHMH
JIObMH, OCO3HAHHO
BBIIOJTHSIFOITUN
npogeccuoHaIbHbIE
TpeOOBaHM,0TBETCTBEHHBIH,
IIYHKTYaJIbHBIM,
JTUCIUATTMHAPOBAHHBIM,

TPY10JIFOOUBBIN, KPUTHUECKU
MBICIISIIINM, HAIEJICHHBI  Ha
JOCTUKCHHE MTOCTABIICHHBIX
L[eJIei; IeMOHCTPUPYIOLTUIHTIPOd
€CCHOHAIBHYIOKU3HECTOMKOCT.
OK 07. CopeiicTBoBaTh
COXPAHEHHUIO OKPYXKAIOIIeH
CpPeIIbI, PECYpCcOCOepeKeHHUIO,
MIPUMEHSTH 3HaHUSI 00
W3MCHCHUU KIIUMAaTa, IPHHIIAITBI
OepeKIIMBOTO POU3BOICTBA,

3¢ (HEeKTHBHO JICHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHSIX
ITP10. 3a0orsamiuiics O 3amiuTe
OKpYyKarolen Cpelbl,
cOOCTBEHHOM U qyXKOH
0€30IIacHOCTH, B TOM 4HCIIE
uudposoi

K 2.5. OcymiecTBIAThH
TEXHUUYECKOE 00CITy)KHBaHUE
aBTOMOOMJIbHBIX KY30BOB.

IIK 3.1. IIpounsBoauts
TEKYIUN PEMOHT
aBTOMOOWJIBHBIX JIBUTATENEH.
TIK 3.2. [IponsBoauTh

TEKYIIUA PEMOHT y3JI0B U
JJIEMEHTOB  JJEKTPUUYECKUX U
AEKTPOHHBIX CUCTEM
aBTOMOOMIIEH.

IIK 3.3. [IponsBoauth
TEeKYIIUN PEMOHT
aBTOMOOMJIBHBIX TPAHCMHUCCHIA.
[IK 3.4. [IpounzBoauTs
TEKYIIMI PEMOHT XOJI0BOM YaCTH
U MEXaHHU3MOB  YIpaBICHUS
aBTOMOOMIIEH.

[IK 3.5. [IpounsBoauTs

PEMOHT U OKPACKY KY30BOB.

BBICOKHI YPOBECHb KYJIbTYPBI
3I0POBbsI 00YUAIOIITUXCSI.




2. OHEHKA OCBOEHUSA YYEBHOM JANCHOUITJINHBI

2.1.®opMbI U METO/IbI OIleHHBAHUS

[Ipenmerom oneHKH citykat ymeHus v 3HaHus1, npegycmorpenabie ®I'OC CIIO no nucuumninze
OI1.01. MarepuanoBeneHue, HarpaBJIeHHbIE HAa (OpMHUPOBaHHUE MPOHECCUOHATBHBIX KOMITCTCHIIHIH,
1 00111M€ KOMITETCHIINH.

Texylmuid KOHTPOJb TMPOBOJUTCS C LEIbI0 OOBEKTUBHOW OLIEHKM KadecTBa OCBOCHUS
nporpaMMmbl y4eOHOW JHUCUMIUIMHBL, a TaKKe CTHUMYJIHMPOBAaHHUS Y4eOHOW pabOThI CTYICHTOB,
MOHHUTOPHHIA Pe3yJlbTaTOB 00pa30BATENbHON NEATENBHOCTH, IOATOTOBKU K IPOMEKYTOUHOMN
aTTecTaluy U 00ecTieueHUs] MaKCUMATbHON () (EKTUBHOCTH 00pa30BaTEIHHOTO MPOIecca.

@opMBI TEKYILIEro KOHTPOJIS: TECTUPOBAHHME, YCTHBIA OIPOC, BBIMOJHEHHUE U 3alIUTa
MPAaKTUYECKUX PalOT, BBIOJHEHHE pedepaToB, HAOIIOACHUE 32 JACIATEIBHOCTBIO O0YJAIOUINXCS U

T.1.

HDOMG)KVTO‘IH&H arTecranmia HpOBOIII/ITCFI B (bOpMe oKzameHa 110 OKOHYAaHUH 1/13yqu1/151
y4eOHOW TUCHUIUIMHBI, K KOTOPOMY OOydaroluecs 3apaHee 3HaKOMATCS ¢ IEPEYHEM BOMPOCOB IO
JUCIATIINHBI
2.2 KoHTpOJIb ¥ OLIeHKA 0CBOCHHS Y4eOHOI JUCHUIJIMHBI I10 TeMaM (pa3aesam)

DJIeMEHTHhI Y4eOHOit
JHCHHUIITHHBI DopMBbI U METOIBI KOHTPOJIsI
Texymmii KOHTPOJIb IIpome:kyTOUHAS aTTeCTALUS
dopma [poBepsiembie Y, 3 wu | ®opMa KOHTpOIA IpoBepsiemble Y, 3 mu
KOHTPOJIsI ¢opmupyemble 3jIeMEeHTHI ¢opmupyembie 31€eMeHTHI
OK, IIK OK, IIK
1 kypce
Pa3nen 1. OcHoBHbBIE
CBeJleHNsI U3 TEOPUH
CILJIABOB
Tema 1.1. YcTHBIH onpoc V1,2,3,4 DK3aMeH V2,4
OCHOBHBIEC CBOMCTBA Ne 1-10 31,3 buner 1,2,3, 45, 31,3
METaJlIOB TexHuuecknit 0K 1.2 4,9, 10 21,22,23,24 (1) OK 1,2
JIUKTaHT MK 1.1.-1.3 buner 1, 2, 3, 19, 22, K 1.2
JIP7 23,26 (2) JIP7
Paznen 2.
Kene3oyriepoaucrbie
CILJIABBI
Tema 2.1 VYcerHbll onpoc v1,2,3,4 buner 9, 10, (1) V2,4
Yyryms Ne 12-15 31,3 16 (2) 31,3
0K 1,2,4,9,10 OK 1,2
IIK 2.3 11K 2.4; 3.2.
JIP10 JIP10
Tema 2.2 YcTHBIH onpoc ¥1,2,3,4 Burer 6, 12, 13 (1) ¥2,4
Cramu Ne 11,13,17,19, | 31,3 17,20 (2) 31,2,4
21, 22, 23, 29-32 0K 1,2,4,910 OK 1,2
[TpakTuueckas MK 1.4;2.3;3.1,3.4 [1K 2.4; 3.2.
pabora 1 JIP13 JIP13
Tema 2.3 VYerHslit onpoc v1,2,3,4 buner 7, 14, 17, 18, V2,4
Ne 14, 16, 18,20, | 31,3 1) 31,3
JleruposanHLIe cTAMH 24-28 0K 1,2,4,9, 10 6, 18, 24, 28 (2) 0K 1,2
[paktudeckas 11K 1.4;2.3;3.1.34 11K 2.4;3.2.
pabota 2 JIP15 JIpl5
Paznen 3.
Tepmuueckas
00padoTKa METAIIOB
Tema 3.1 VYcrHBI onpoc v1,2,3,4 Burer 8§, 11 (1) ¥2,4
BHTBI TepMHHeCKoii Neo 33-37 31,2 5,7,11,27 (2) 31,3
06paboTKH 3amanue: 0K 1,2,4,9,10 OK 1,2
COCTaBUTh K 1.4;2.3;3.1.34 1K 2.4 ;3.2.
COOTBETCTBHE JIP19 JIP19
Paznen 4.
I{BeTHBIE METAJLIIBI




M HX CILIABBI

Tema 4.1 VYerHblii onpoc v1,2,3,4 burer 15,16 (1) v2,4

L{BeTHBIE METAILIBI K Ne 38-41 31 8,9, 612, 13,21 (2) 313

HX CILIaBbI OK 1,2,4,9,10 OK 1,2
1K 1.4;2.3;3.1.34 TIK 2.2
JIP20 JIP20

Pazgen 5.

HeMmerananyeckue

MaTepHaJibl

Tema 5.1 VYerHblit onpoc v1,2,3,4 burer 19, 20,25, 26, V2,4

Hemerammmyeckne Ne 42-46 32 27 (1) 31,3

MaTepHabl 0K 1,2,4,9,10 10, 14, 15(2) OK 1,2
1K 1.4;2.3;3.1.34 TIK 2.1.
JIP15 JIP15

Paznen 1-5 DK3aMeH

2.3. TunoBsble 3a1aHUA J1JI5l OLIEHKU OCBOEHHS Y4eOHOI M CUHNIHHbI
2.3.1. TunoBbie BOMPOCHI JAJis TEKYIIEr0o KOHTPOJIsI OLeHKH 3HAHUI

[IpakTuueckas padora 1. Pabora ¢ recramu

[TpakTudeckas padbora 2. MapKupoOBKa yriepoauCTON CTaIH

[IpakTuyeckas padora 3. MapKupoBKa JISTHPOBAHHOW CTaJIH

[IpakTuueckas pabora 4. Pabora ¢ recramu

IIpakTuyeckas pabora 5.MapkupoBKa LIBETHBIX METAJUIOB U CILIaBOB

[IpakTruyeckas pabora 6. Pabota ¢ Tectamu

CMOTpeTh METOAMYECKUE YKa3aHHSI IO BHITIOJHEHUIO PAKTHYECKUX U CAMOCTOSITEIBHBIX PadoT

Pa3nea 1. OcHOBHBIE CBe/leHUsI U3 TEOPUH CILIABOB.
1. Bce xuMHYecKHEe JIEMEHTHI JIENIATCS Ha METAJUIbl U HEMETaJlIbl

2. XapaKkTepHbIMH CBOMCTBAMHU METAJUIOB SIBJISIOTCA: crienupuyeckuil 0Jeck, Hempo3pavyHOCTb,
KOBKOCTb, BBICOKAs TEIJIO- U AJIEKTPONPOBOIHOCTD, a TAK)KE BO3PACTAHHUE AIEKTPUUECKOTO
COIIPOTHUBIIEHUS C MOBBIILIEHUEM TEMIIEPATYPHI.

3. Hemeraisisl — XpyIKue, JTUIIEHBl METAJUINYECKOT0 OJecKa, UMEIOT HU3KYIO TEIIo- U
NEKTPONPOBOJIHOCTD. DIEKTPUUECKOE COITPOTHUBIIEHNE HEMETAJUIOB C IOBBIIIEHUEM TEMIIEPATYPHI
MTOHMKAETCs

4. TlpocTble METAJIBI COCTOAT W3 OJHOTO OCHOBHOI'O 3JIEMEHTAa M HE3HAUUTEIbHOI'O KOJMYECTBA
IIPUMECEN APYTUX 3JIEMEHTOB.

5. CrutaBbl - 3TO CJIOXHBIE METAJLIBL, IPEACTABIAIONINE COUETaHUE KaKOro-1100 IPOCTOro MeTasuia
(ocHOBBI cIUTaBa) ¢ APYTUMHU METAJIIAMH WM HEMETAJIIAMHU.
CnnaBel  OPEBOCXOJAT  MPOCThIE  METAIBl IO
00pabaThIBAEMOCTH.

6. IpaBUJIbHOE KPUCTAJUIMYECKOE CTPOCHHE METAJUIbI IPHOOPETAIOT B POLIECCE 3aTBEPIEBAHUS,
T.€. IPU MePEX0JIe U3 KUIKOTO COCTOSIHUSI B TBEPOE.

MPOYHOCTH,  TBEPJOCTH,

7. Ilporecc oOpa3zoBaHus KPUCTAIOB IIPH MEPEX0/IC BEIIECTBA U3 KUIKOTO COCTOSHUS B TBEPIOE
Ha3bIBACTCs MEPBUYHON KPUCTAIIIN3ALIUEH.

8. Ecin KpUCTAIUIMYECKOE CTPOCHUE BEUIECTBA U3MEHSETCS B TBEPAOM COCTOSTHUH, TO TAKOU
MIPOLIECC HA3BIBAETCS BTOPUYHON KPUCTAJUIM3ALHEH.

9. TeMnepaTprI, IMPU KOTOPBIX B MCTAJJIaX UJIK CIJIaBaX IMPOUCXOOAT KakHe-11u00 IpeBpallCHus,
HAa3bIBAKOTCA KPUTUYCCKHUMU TOUKaAMHU.



10. CrraBel B OTJIMYME OT YHUCTHIX METAJIOB IIpHU 3aTBEPACBAHUHN UJIH IJIAaBJICHUHW UMCIOT HE OJHY,
a IB€ KPUTUYCCKHUE TOYKH.

Pasznen 2. /Kenezoyriepoaucrbie CriiaBbl

11. Cranp — 3T0 CIUIaB KeJie3a ¢ yriepoioM, Tae yriepoaa coaepxurcs 1o 2,14%.

12. Yyryn — 3T0 CcIUIaB keje3a ¢ yriepoja, rae yriaepoaa 6omnee 2,14%.

13. Yraepoauctele cTaiy KIacCUPUIMPYIOTCS TI0 HA3HAUSHHIO Ha: CTaJIH OOIIEero
Ha3Ha4YeHUs OOBIKHOBEHHOI'0 KaueCTBa, KAUECTBEHHAs yIJIEpOANCTasi KOHCTPYKI[MOHHAs,
MHCTPYMEHTAJIbHAS YTJIEPOIUCTAS.

14. JlernpoBaHHBIMH Ha3bIBAIOTCS CTAJIM, B COCTaB KOTOPBIX KPOME KeJie3a U yriiepoja u
OOBIYHBIX MTPUMECEH, BXOAAT JICTHPYIOLINEe XUMUYECKHE HIEMEHTHI, MTOBBIIIAIOIINE X
¢bu3nyeckre, XMMHUUECKUE U MEXaHUUECKUE CBOICTRA.

15. B cocTaB uyryHa BXOAST MOJIE3HbIE PUMECH KPEMHUH, MapraHell U BpeAHbIe IPUMECH
cepa u pocdop.

16. CBoiicTBO KOPPO3MOHHOIN CTOMKOCTH MPUAAIOT: XPOM, HUKEIb, TATaH

17. CBOMCTBO MPOYHOCTH CTAJIN IPUAAIOT: XPOM, HUKEIb, BAHAUH, MOJIUOACH, TUTAaH

18. JlernpoBaHHBIE CTAN KJIACCH(PHUIUPYIOTCS 110 HA3HAYCHUIO HAa: KOHCTPYKIIMOHHBIE,
MHCTPYMEHTAJIbHBIE, CTAJIN C OCOOBIMHU (PU3MUECKUMH U XUMHUYECKUMHU CBOMCTBAMU

19. Yraepomucteie cTtanm Ki1acCUPUIMPYIOTCS TI0 COACPKAHUIO yrIIepoaa Ha:
HU3KOYTJIEPOAUCTBIE, CPEHEYTIIEPOAUCTHIE, BBICOKOYTIEPOIUCThIE

20. JlerupoBaHHBIE CTAJIN KIACCUPUIMPYIOTCS 110 COACPIKAHUIO JISTHPYIOLINX 3JIEMEHTOB Ha!
HU3KOJIETUPOBAHHBIE, CPE/IHEIETMPOBAHHBIE, BBICOKOJIETUPOBAHHBIE.

21. B yriepoaucTbiX HHCTPYMEHTAIBHBIX CTAJISIX YIIIEPO COJEPKHUTCS B ACCATHIX JTOJISAX
IIPOLICHTA.

22. B yriepoaucTbiXx KOHCTPYKIMOHHBIX CTaJISIX YTIEPOJ COIEPKUTCS B COTHIX JIOJISAX
IIPOLIEHTA.

23. B nerupoBaHHBIX HHCTPYMEHTAJBHBIX CTAIISX YTIIEPO]] COAECPIKUTCS B ECITHIX AOJISIX
IIPOLIEHTA.

24. B nerupoBaHHBIX KOHCTPYKIIMOHHBIX CTAISX YTIIEPOJ COJACPKHUTCS B COTHIX JOIISX
IIPOLIEHTA.

25. K nHCTpyMEHTAIbHBIM JIESTHPOBAHHBIM CTAJISIM OTHOCHTCS OBICTPOPEKYIIAs CTalb.

26. Xumuueckasi Koppo3usi, KOTopasi BO3HUKAET B Pe3y/bTaTe XUMHUECKOTO BO3AECHCTBUS
METAJIJIOB CO CPEIO, HE SIBIISIOIIEHCS TPOBOAHUKOM AJIEKTPUYECKOTO TOKA.

27. DneKTpoXuMHuIecKasi Koppo3us, KOTopasi BOSHUKAET MPH B3aUMOAECHCTBUH HA METAJIbI
JJIEKTPOJIUTOB, T.€. JKUJKOCTEHN, IPOBOJANINX IIEKTPUUECKUN TOK.

28. MeToap! 3aIUThl METAIOB OT KOPPO3UH: 1) H3rOTOBIEHHE AHTUKOPPO3HOHHBIX
CIUIaBOB; 2) 00aBiIeHHE HHTMOUTOPOB, KOTOPbIE CHHKAIOT IIPOLIECC KOPPO3HH;

3) 3aIIMTHBIE MOKPBITHS: METAJUIMYECKHE (OLIMHKOBKA) U HEMETAJUIMUECKHe (JIaKH, KPacKH,
SMaJm).

29. K ¢usnueckum cBoiicTBaM OTHOCATCS CBOMCTBA: IUIOTHOCTb, Y/ICJIbHBIN BEC,
TEIIONPOBOJHOCTh, TEMIIEpATypa IJIaBJICHHUSI, ANEKTPOIPOBOIHOCTbD, TEIUIOBOE pacIlipeHue,
AJIEKTPUUECKOE COMPOTHBIIEHUE, MarHUTHBIE CBOICTBA.

30. K MexaHW4eCcKHM CBOWCTBAM OTHOCSITCS: TPOYHOCTD, YIIPYTOCTh, TBEPAOCTH,
IUTACTUYHOCTD, BBIHOCIMBOCTb, BA3KOCTb.

31. K TeXHOIIOTHYeCKUM CBOHCTBAM OTHOCSTCS: 00pabOTKa pe3aHneM, CBapHBaeMOCTh,
KOBKOCTb, IPOKAJINBAEMOCTb, TUTEHHbIE CBOMCTBA, JIUKBALIUS, )KUKOTEKYUECTh, yCaKa.
32. K XUMHYECKUM CBOMCTBAM OTHOCSTCS: YKAPOIPOIHOCTb, JKAPOCTOUKOCTh, KOPPO3UOHHAS
CTOUKOCTB.

Pa3znen 3. Tepmuueckasi 00padoTka MeTaLI0B



33. Tepmuueckas oOpaOoTka 3akKIO4aeTcsl B HarpeBe CIUIaBa JI0 OIPENETICHHOW TeMIepaTyphl,
BBIIEPKKE €ro Mpu JTOH TeMmIepaType A0 OKOHYaHHUS TMpolecca MepeKpUCTaUIU3alul U
OXJIQKJEHUH C ONPEEIIEHHON CKOPOCTBIO 10 HOPMaIbHON TEMIIEPATYPHI.

34. OTxur — 3T0, HarpeB CTaJIM JI0 33JaHHON TeMIlepaTyphl, BhIIEPKKA MPU HEHM U MOciIeayrolee
MEJIEHHOE OXJIaX/ICHHUE.

35. Hopmanmzanus — HarpeB ctanu g0 t Ha 30-50 °C BhIe KpUTHUECKHUX, BBHIACPIKKA IPU HEH U
nocieaymolee oxjaaxJeHue Ha Bo3ayxe. OCHOBHas L€Jib — IOBBIILIEHUE MEXAHWYECKUX CBOWCTB
CTaJIi CHI)KAETCSl BHYTPEHHEE HANPSKEHHE.

36. 3akanka — HarpeB CTaJIM JI0 3a/laHHOM t, BbIIEepIKKa MPU JOCTUTHYTOH t U mocnenyoiiee
ObICTpOE OXJIaXKIeHHE. 3aKaJIKe MTOABEPTaloOT U3EIH I0CIe MEXaHUYECKOH 00paboTKH mepen
OTJICIIOYHBIMU orepanusmMu (nudoBka, 7oBoaKa). OCHOBHAS 1T — MPUIAHHE BRICOKOU
TBEP/IOCTH, ITOBBIILIAETCSI KOPPO3UOHHASI CTOMKOCTb.

37. Otnyck — 2T0 HarpeB 10 t HUXKe KPUTHUECKOM, BBIIEp)KKA NHpU 3TOM TemmepaType u
MOCTIETYIONEM OBICTPOM HITH MEJIEHHOM OXJIAXKICHHH.

Jljis CHUKEHHSI XPYIKOCTH W YMEHBIIAIONINX BHYTPEHHUX HAMPsHDKEHUH HE0OXO0IMM OTITYCK

[Tpu Tepmudeckoit 06paboTKe CTaIM MOTYT MOSIBUTHCS PA3JIMYHbIE JePEKTHI: IIEPETPEB U MEPEIKOT
CTaJl, OKHCIIEHUE U 00e3yriiepoKuBaHue, neopmManuu u TPEeuIuHblI.

Pa3nen 4. lIBeTHBIe MeTAJ/JIbI M UX CILIABBI

38. Menp 00magaeT BHICOKOM JIEKTPO- U TEIUIONMPOBOAHOCTHIO, CTOMKOCTBIO MPOTUB aTMoc(hepHOi
KOppo3uH. 3a CYET BBICOKOM IJIACTUYHOCTH MeAb XOpowo oOpalaThiBaeTCs JaBICHUEM B
XOJOAHOM M TOpSIYEM COCTOSIHMW. BpemHple mpuMmecu B MeIU - BHCMYT, CBHHEI, CE€pa, KHUCIOPO/,
KOTOpBIE CHU)KAIOT MEXaHUUECKUE CBOMCTBA.

39. CriaBbl Ha OCHOBE MEH: JIATYHb U OpOH3a

40.JIaTyHb- CIUTaB ME/IM C LIMHKOM, COJIeprKalllie 4acTo HEOOIbIIOE KOJIUYECTBO APYTUX
AJIEMEHTOB. Y JIATYHU BBICOKAs! AJIEKTPO- M TEIUIONPOBOAHOCTD, KOPPO3HOHHASI CTOWKOCTB,
TUTACTUYHOCTb.

41. CrutaBpl Ha OCHOBE Menu - OpoH3bl. BpoH30l HaszbIBaeTCsl BCAKUI MEAHBIM CIUIaB, 3a
UCKJIIOUYeHHeM JaTyHu. [1o XuMu4yeckoMy cocTaBy OpOH3BI IESATCS Ha OJIOBSHHBIE U O€30JI0BSHHBIE
(cieunanbHble). CnenuanbHble OpOH3bI HE COIepKAT AEPUIIUTHOTO 0JIOBA.

Paspen 5. Hemerainyeckue MaTepHaJIbl

42. N30nau1oHHBIE MaTEpUANBbI AEIATCS 0 arperaTHOMY COCTOSIHUIO Ha: TBEPJIbIE
(moNMCTUPOIT, KAlIPOH), KUAKUE (TpaHCHOPMATOPHOE MACTIO), Ta3000pa3HbIe (BCE Ta3bl U
BO3/YX), TBEpJCIOLIME (JJAKU U SMAJIN).

43. K cBoiicTBaM JUAIIEKTPUKOB OTHOCSITCS: DJIEKTPHUECKHE, MEXaHUYECKUE, TETIJIOBbIE,
BJIQKHOCTHBIE, (PU3HKO-XUMUYECKHUE.

44. BaxxHble XapaKTEPUCTUKH U30JISLUU: TEPMOCTONKOCTb, MOPO30CTOMKOCTh, MEXaHUYECKAsI
MIPOYHOCTh, OXKAPOOE30MACHOCTh, ITEKTPUUECKasi IPOYHOCTb.

45. DnekTpudecKkas IPOYHOCTh ONPEIEAETCS BETUUYNHON HAPSKEHNS B KHJIOBOJIbTAX,
MIPOOUBAIOIIETO U3OJIALUIO TONIUHON 1 MM.

46.ITmacTMaccam¥ - PUHSATO HAa3BIBATh MAaTEPUAIIBI, TOJyICHHBIC HA OCHOBE
BBICOKOMOJIEKYJISIPHBIX OpPraHMYECKHUX BEIIECTB-II0JINMEPOB

Tema 1.1. OcHOBHEBIE CBOCTBA METAJJIOB
1. VI3 nepeyncieHHbIX XUMHUYECKUX 3JIEMEHTOB HA30BUTE CHaua a METaJlIbl, a 3aTeM HEMETaJUIbI:
ATIOMHUHHMA, BOJb(PpaM, OpoM, BOJAOPOJ, TEINM, )KETe30, 30J0TO, WO, KaIbIHil, KUCIOPO/, KOOAIbT,
Marauii, Mefib, HaTPHii, OJIOBO, TUTATHHA, cepa, cepedpo, TuTaH, yriaepoa, hocdop, GTop, XIop,
XpOM, LIUHK.

Pacnpe;[enI/ITe CBOMCTBa METAJIJIOB U CIJIABOB B T8.6J'II/II_Iy

pusnueckue | MEXaHUYECKUE | XMMHUYECKHUE | texHomormueckue |




LlBeT, KOppo3usi, IPOYHOCTh, IUTSHHBIEC CBOMCTBA, CBAPUBAEMOCTh, TBEPIOCTb,
3JEKTPONPOBOAHOCTD, IJIOTHOCTh, XPYIKOCTh, YCTalOCTh, MATHUTHBIE CBOMCTBA,
MPOKATMBAEMOCTh, TEIUIOBOE PACIIUPEHUE, KOBKOCTb, BI3KOCTbh, TEMIIEpaTypa IIaBJICHHUS,
yIIeIbHBINA BeC, 00padaThIBAEMOCTh PE3aHUEM, YCTAJIOCTh, )KAPOCTONKOCTh, MOJI3Y4eCTh,
YKAPOIPOYHOCTb.

1. BemecTBO B COCTaB KOTOPOTO BXOIAT JIBA MJIM HECKOJIBKO KOMITOHEHTOB, HA3BIBACTCS
1. MmeTamiom
2. CIJIAaBOM

MeTtamibl Hemeramnnl

2. Texuuueckuti OUKmanm

Pacrnipenienute cBoiicTBa METAJUIOB U CILUIABOB B TAOJIMILY

(1)I/I3I/I‘~I€CKI/IG ‘ MECXaHHUYCCKHUEC ‘ XUMHUYCCKUC | TEXHOJIOTHYCCKHE

L[BeT, KOppo3usl, MPOYHOCTh, TUTEUHBIE CBOMCTBA, CBAPUBAEMOCTh, TBEPAOCTD,
3JEKTPONPOBOAHOCTD, IJIOTHOCTh, XPYIKOCTh, YCTaJIOCTh, MATHUTHBIE CBOMCTBA,
MPOKAIIMBAEMOCTb, TEIJIOBOE PACIIUPEHUE, KOBKOCTh, BI3KOCTh, TEMIIEPATYpPA IJIABJICHHS,
yIeIbHBINA Bec, 00padaThIBAEMOCTh PE3aHUEM, YCTAIOCTh, JKaPOCTOMKOCTD, OJI3Y4eCTh,
YKapOMPOUYHOCTb.

2. BctaBpTe MpOIyIeHHoe CII0BO:

MeTaJiibl ¥ CTUIaBBI ¢ HU3KOW TETUIONPOBOAHOCTRIO IS TTOJIHOTO MPOTPEeBa HYXKITAFOTCS B
Harpese.

3. CriocoOHOCTh METAIIIOB YBEJIMUMBATH CBOM pa3Mephl IPH HarPEBaHUHU, HA3bIBACTCSA

1. TenI0eMKOCTh

2. IaBJI€HUE

3. TETIIOBOE pacIlipeHHe

4. CriocoOHOCTh METAJUIOB COMPOTUBIIATHCS K pa3pylLIatoIieMy JeHCTBUIO KUCIOPOia BO BpeMs
HarpeBa, Ha3bIBAeTCs

1. KHCITOTOCTOMKOCTh

2. XKapOCTONKOCTh

3. XKapoIpOYHOCTh

. SIBneHue pa3pynieHuss METaIOB MO IEUCTBUEM OKPYXKAIOIIEH Cpeibl, HA3bIBACTCSA
. JKapOCTOMKOCTh

. XKapOIPOYHOCTh

. Koppo3us

W N = W

6. BriOepute MexaHndecKue CBOMCTBA
1. TBEpAOCTH, IPOYHOCTD, INIOTHOCTb, YIIPYTOCTh, BEIHOCIUBOCTD, INIACTUYHOCTb, TEMJIOBOE
paciMpeHue, Temieparypa miaBjIeHUs
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2. TBEPAOCTbH, POUYHOCTD, yJIEIbHBIN BEC, YIPYTOCTh, BBIHOCIUBOCTD, INIACTUYHOCTD, TEIJIOBOE

pacimpeHue

3. IPOYHOCTH, TBEPAOCTD, INIACTUYHOCTD, YIPYTOCTh, BBIHOCIUBOCTbD, YCTAJIOCTh, XPYIIKOCTb

7. CriocoOHOCTh METAJIOB COIPOTUBIIATLCS IPOHUKHOBEHUIO B HETO APYroro 6osee TBEPIOro

TeJa, Ha3bIBaeTCA
1. mpodHOCTH

2. IJIaCTUYHOCTh
3. TBEpPIOCTH

4. ycTanoctb

9. YcTaHOBUTE COOTBETCTBHE TEPMUHA C ONPEIEICHUEM

TepmuHbl

Onpenenenus

TCHHOHpOBOI[HOCTB

CriocoOHOCTE MaTcpHrajia OKa3bIBaTb COIIPOTHUBJIICHUC
IMPOHUKHOBCHUIO B HET'O APYTOro boiee TBEPAOro Teiia

TeMnepaTypa IIJ1aBJICHUA

CriocoOHOCTE MaTCpraIoB IIPOBOAUTD SHCKTpI/I‘{eCKI/Iﬁ TOK

TBepaocTh Temneparypa, mpu KOTOPOH METAILJI NEPEXOIUT U3
TBEPJIOTO COCTOSIHUSA B )KUJKOE COCTOSIHUE

CapuBaeMoCTb CriocoOHOCTh MaTepHualia CONPOTUBIISTHCS IEHCTBUIO
BHEIIIHUX CUJI 6€3 pa3pylieHus

DneKTpONpPOBOAHOCTh CBolicTBO MeTajuIa WK CIljlaBa 00pa30BbIBaTh MpU

YCTaHOBHeHHOﬁ TCXHOJIOTMU CBAPKHU COCANHCHUA,
OTBCYAIOIIHNC Tpe6OBaHI/IHM, O6y0J'IOBJ'IeHHI>IM KOHCTPYKI_II/ICI\/’I
u 3KCHJ’Iy3T3.I.[PICI>i HU3aCIuA

Tema 2.1. Uyrynsi

1. BcraBbTe MpoIyIIeHHbIE CIIOBA B OTIPEIEIICHUE:
UyryH — 3TO CIIIaB JKeje3a ¢ YriIepoaoM C COJEpKAHUEM YTIIepoa % ¥ HEOOIBIIIOTO

KOJINYECTBA MTPUMECE: TTOIE3HBIX:

u , Bp€AHBIX u

2. YKa)KI/ITe, YTO CIYXKUT OCHOBHBIM CBIPBCM IJIA ITPOU3BOACTBA UYyT yHa’?

1. pmroc
2. KOKC
3. xKene3Has pyna

3. Kakue neuun npuMeHSIOT AJIs NOJyYeHUs YyTryHa?

1. KOHBEPTOPHBIX
2. TOMEHHBIX

3. MapTEHOBCKHX
4. DIIeKTPUYECKUX
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. J1J1s1 5)KOHOMMH KOKCa MOKHO IIPUMEHUTB:
. Ma3yT, ApOBa, yroJbHas IbUIb

. IpOBa, BO3/1yX, ra3

. IPUPOJIHBIN ra3, Ma3yT, yrOJIbHas MbUIb

W N = N

. Kakue dayryHbl Ha3bIBaIOT MepeIe/IbHbIMU?
. cepbie

. benbie

. KOBKHE

. CHHTETUYECKHUE

W N =

6. Cory>Xat 1715 IOHVOKEHHSI TEMIIepaTyphI IJIaBJICHUS ITyCTOM MOPOJIbI — COCTMHEHUN, HE
COJIEPIKALINX DJIEMEHTOB, HEOOXOAUMBIX JUISI TOJTYYCHHS YyTyHA

1. sxene3Hble pyIbl

. KOKC

. Ma3yT

. birockl

FENELVS BN O]

. [lone3Hple mpuMecH Npu TMPOU3BOJCTBE YyTI'yHA CUMTAIOTCS
. cepa u pocdop

. KDEMHHUH ¥ MapraHer

. @30T ¥ BOJOPOJ

. BCE MPUMECH TIOJIC3HBI

AW N = Q

. BpenubimMu npumecsiMu 1pu MPOU3BOJICTBE CTANM U UYT'yHA SIBJISIFOTCS:
. cepa u pocdop

. KpEMHHUI U Mapraser|

. YTIEPOJ U KUCIOPOJT

. BCE PUMECH BpPEIHBIC

B~ W N —=

9. IlepenenbHblN 4YyTyYH B OCHOBHOM UJET HA ....
1. TpOU3BOCTBO JIUTHIX 3aTOTOBOK

2. mepepaboTKy B CTallb

3.100aBKH MPH MPOU3BOICTBE CTAIN

4. MpOU3BOJCTBO JIeTaled MalIVH

10. CaMbIM XpYIIKUM U3 BCEX UYT'YHOB SIBJIIETCS:
1. KOBKMI1 UyTryH

2. cepblil UyT'yH

3. Genblit uyryH

4. BBICOKOIIPOYHBIN YYT'YH

12. Xopomummu TUTEHHBIMA CBOMCTBAMU 00JaaeT U XOPOIIO 00padaThIBAETCS pPe3aHUEeM
1. KOBKHI YyT'YH

2. cepelil UyTyH

3. 6enblif yyryH

4. BBICOKOIIPOYHBIN YYT'yH
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13. Kakoil 4yryH MOHO KOBaTh?
1. KOBKMI1 UyryH

2. cepbll UyT'YH

3. Oenblit uyryH

4. BBICOKOIIPOYHBIN YYT'YH

BcniomoratenbHble BOIIPOCHI:

1. B yem 3akitoyaeTcss OCHOBHOE OTIMYUE CTAJIEH OT YyTr'yHOB?
2. Kakoli cruiaB Ha3bIBaeTCs 4yryHOM?

3. Yto siByIIETCS OCHOBHBIM ChIPbEM IS [TOJIy4E€HHUs YyryHa?

Tema 2.2. Ctaan
3aoanue 6 mecmosoii ghopme.

1. YkaxuTe, Kakue eIMHUIBI IPUMEHSIOT 111 U3MEPEHUs COJIePKaHus yrieposia B yIriIepoaucCTOM
UHCTPYMEHTAILHOU CTalu

1) coTeie 10U MPOIEHTA

2) necsThle I0JH MPOLIEHTa

3) ThICAYHBIE AOJH MPOIIEHTA

4) uenble MPOICHTHI

2. VKaXuTe, Kakie eAMHULbI IPUMEHSIOT U1 U3MEPEHHsI COJlepKaHusl yriepoJa B yriepoaucToil
KOHCTPYKLIMOHHOM CTau:

1)coTbie 10s1u poLEeHTa

2) necsThle 10U MPOLIEHTA

3) ThICAYHBIE AOJIM MPOLIEHTA

4) 1enbie MPOIEHTHI

3. Kak yriepos BiusieT Ha CBOMCTBO CTaJIu:
1) yBenuumuBaeT TBEpAOCTh, IPOUYHOCTb; YXYALIAET CBAPUBAEMOCTb, IJIACTUYHOCTD
2) yBeJIMYUBAET KOPPO3UOHHYIO CTONKOCTbh, IPOYHOCTD, INIACTUYHOCTD; YXY/IIAeT
CBAapUBAEMOCTb, TEIJIOMPOBOIHOCTh
3) yBeIMYMBAET MJIACTUYHOCTb, IPOYHOCTD; YXYAIIA€T KOPPO3UOHHYIO CTOMKOCTb,
TEIJIONPOBOJHOCTh

4. Cranb - 3TO KeJe30yIIIePOUCTHIN CIUIAaB C COACPIKAaHUEM YIIIepoa. .... ...
1)2,14%
2) 10 2,14 %
3) 6outee 2, 14%

5. YkaxuTe BpeIHbIE IPUMECH JJIS CTalH:
1) mapraser, yriepoJ, KpeMHUH
2) cepa, hocdop, MBILIBIK
3) HUKeNb, XPOM, BaHAIUN

6. YKaxxuTe caMblil TBEpAbIi METAILT:
1) Bonmbdpam
2) HMPKOHUI
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3) menp
4) amoMUHUI

7. Kak monpasenstoTces Mo ColepKaHuIo Yriiepoaa yriepoIucThie CTau?

8. Hanmummre mponyieHHbIe CI0BA B TIPEJIOKCHIH:

IIpu yBenMueHnu coaeprKaHus yriieposa B CTajau IPOYHOCTh , TBEpJIOCTh
, INTACTUYHOCTH , TEIJIOIIPOBOJHOCTh ,
CBapUBaEMOCTh

9. YkaxuTe MPOIEHTHOE COIEeP KaHUE JIETUPYIONTUX SJIEMEHTOB B JICTUPOBAHHBIX CTAJISIX:

1) Hu3KONIETUPOBAHHBIE
2) cpeHeNIeTuPOBaHHbBIC
3) BBICOKOJIETUPOBAHHEIE

10. BcraBbTe IpOIyIIEHHBIE CIIOBA:

yl"J'IepOI[I/ICTBIe KOHCTPYKINHUOHHBIC CTAJIU 110 KAYCCTBY IMOAPA3ACIIAOTCA Ha:
u

11. BemummuTe XUMUYECKUE DJIEMEHTHI, MPUJIAIOIINE CTATTH TBEPAOCTD:

1.Cepa 2. ®ochop 3.yrinepon 4. Kpemuuii 5. Mapranery

12. Yro o3nauaet uudpa B mapke craiau Ct 4?
1. konuuectBo yriepona 0,4%

2.
3.

YCIIOBHBIM HOMEp MapKu
rpyIa KauecTBa

Tema 2.3. JlerupoBaHHbIE CTAJIU
CocraBbTe TaOIUILY 10 JETUPYIOIINM JJIEMEHTAM M UX CBOMCTBAM.

CaoiicTBO MaTepuaia Jlerupyrouuii KOMIOHEHT

TBCPAOCTH XpoMm, ... .......

MPOYHOCTh

Bcnomoeamenvuvie eonpocsl.

1.
2.

B uem paznuune Mexay yriiepoJuCTbIMU U JIETUPOBAHHBIMU CTaJISIMU?
B ueM cocTONT NpenMyIecTBO JIErMPOBAHHBIX HHCTPYMEHTAJIBHBIX CTAJIEH IO CPABHEHUIO C

YIIEPOAUCTHIMU?

3,
4,
5.

W N = =

—_ N

Kaxkne cranm Ha3pIBarOTCS JIESTUPOBAHHBIMU?
Kakoii nerupyromumii 31eMeHT UCTIONb3YIOT B OBICTPOPEXKYIIEH CTamu?
Kak knaccuduuupyercs nerupoBaHHasi cTaib?

. HuskonerupoBaHHbBIE CTATH KMEIOT CYMMapHOE COZICpKAHKE JICTHPYIOIINX 3JIEMEHTOB:
. MeHee 2,5 %

. Meree 10%

. MeHee 15 %

. CpenHenerupoBaHHble CTAId UMEIOT CYMMApPHOE COJIEP KaHUE JIETUPYIOIINX 3JI€MEHTOB:
. MeHee 2,5 %
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[\S}

. Menee 10%
.MeHee 15 %

[98)

. BeicOKOJIeTHpOBaHHBIE CTaJIM HMEIOT CYMMapHOE COCPKAHKE JICTUPYIOIINUX 3JICMCHTOB:
. Meuee 2,5 %

. MmeHee 10%

. Mmenee 15 %

W N = W

. BeICTpOpeXyINe cTanu JErupyroT OCHOBHBIM XHMHUYECKUM DJIEMEHTOM:
. XpoM

. HUKETTh

. BoJIb(pam

. MOJTHOJ1eH

D WD~ N

. 3HaueHue OyKBbI A B MapKke cTajid 0003HAYAET:
. COZIepKaHue a30Ta

. COZIEpKaHNE ATFOMUHUS

. BBICOKOKaueCTBEHHAsI

W N = W

. Cranp umeromas 0osiee BHICOKYI0 KOPPO3HOHHYIO CTOMKOCTh
15X

. X 28

. S0XDA

W N = N

. Ilopor TemiocToNKOCTH ObICTPOPEKYIIEH cTanu
.240°C
. 640 °C
. 860 °C

WN PP

Tema 3.1. Buabl TepMuyeckoii 00padoTku

CocraBbTe Tabnuiy «bpak npu Tepmuueckoil 00paboTke» Mo cxeme

Bun 6paka [IpuurHa nosiBieHUs Crnioco0sI MeTtoas! ycTpaHeHUS
Opaka TpeayNpexACHUS Opaka
Opaka

2. 3anonHuTte Tabnuiy. JlocTOMHCTBA U HEAOCTAaTKU PA3IMYHBIX BUAOB XMMHKO-TEPMHUECKON
00paboTKu

Bua xuMuko-tepMu4ecKou JlocTouHCTBa Henocratku
00paboTKN

Bcnomozamenvhuvie 6onpocbi:

1. HazoBuTe BuAbI TEpMUUYECKOH 00paOOTKH.

2. Ot 4ero 3aBUCUT TBEPOCTh, MPOYHOCTh U XPYNKOCTH CTaJICH?

3. Buasl oxnaxkieHus: mpu TepMHUecKoil 00paboTke

4. Kakue neeKTbl BOSHUKAIOT MPU TePMHUUYECKON 00paboTke?

5. IlpuuuHBl BO3HUKHOBEHUS Ae(PEKTOB MpU TepMUUeckoil 00paboTke
6. HarpeBarenbHbIe 3JIEMEHTHI IPH TEPMUUYECKON 00paboTKe

7. YTo Ha3BIBACTCSI XUMHKO-TEPMHUUECKONU 00pabOTKOM?
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8
9
1
1

. Uto Takoe neMmeHTanus’?

. KakxoBo Ha3zHaueHue rieMeHTaIuu?

0. Yto Takoe nunanupoBaHue?

1. KakoBo Ha3HaYeHUE IUAHUPOBAHUS?

Tema 4.1. lIBeTHbIe MeTAJLJIbI M UX CILIABBI

3adanue 6 mecmosoii popme

1.

W N = W N = W W N = N W N =

W N — Ol

6

BbpoH3el — 310 ...

. CIUTaBbl HA OCHOBE AJIFOMUHHUS
. CIUIaBbl HA OCHOBE M€JU

. CIJTaBbI HA OCHOBE MarHus

. HaTYHI/I — OTO CILJIIaBHI ...
. MCIHU U IUHKa

. MCIU U aJIFOMUHHA

. AJIIOMUHHA 1 ITUHKa

. Kakas u3 naryneit conepxut 58% menu, 2% mapranua, 2% cBunia u 38% 1uHka
. JIM 58-2

. JIMuC58-2-2

. JIMuC38-2-2

. BLI6epI/ITC MapKu CIUIaBOB, KOTOPBIC OTHOCATCA K IBETHBIM
. V8, BCr4, 45

. XBT, 12X8H3T2

. 7190, M4, BpOLIC5-6-5

. YKa)KUTe caMblil JJETKUH IBETHOW MeTan?
. BoJb(pam

. ATIOMAHAHN

. Maruui

. YKQXUTC LIBETHOM METAall, KOTOprI 6y,[[eT HaXOJUTHCA B JKUJKOM COCTOAHHU ITPU

KOMHATHOW TeMIepaType

1

2.
3.

AW = Q

. 0OJIOBO
IIUHK

PTYThH

. Kakoil MeTtan Ha3bIBaeTcsl TYrOIIaBKUM?
. MeIlb

. BoIb(pam

. TATaH

. QTIOMUHUN

Tema 5.1. Hemerainyeckne MaTepHaJIbl

3aoanue. Cocmasgvme coomeemcmeaue.

Ne Onpenenenue Br16paTh npaBUIIbHBIN OTBET

1 Ilox crapeHreM NOIUMMEPHBIX 1 CamoIpon3BOIbHOE HEOOpaTUMOE
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MaTepHaoB TOHUMAETCS M3MEHEHHE BaXKHEHIINX TEXHUYECKUX
XapaKTePUCTHK, TPOUCXOSAIINE B
pe3yabTaTe CIOKHBIX XUMUUYECKUX U
(pU3NYECKHX MPOLIECCOB,
Pa3BUBAIOLIMXCS B MaTepualie npu
SKCIUTyaTallui U XpaHEHU!
2 ITpuunHaMu crapeHus 2 [IpouHoCTh, TBEPAOCTS,
MOJIUMEPOB SIBIISIOTCS TETIOCTOMKOCTb, a TAK)KE HEKOTOPBIE
CrellMallbHbIe CBOMCTBA
3 ITo cocTaBy mIacTMacChl 3 Cser, TemI0Ta, KUCIOPOJI, 0O30H,
MOTYT OBITh Jpyrue HeMeXaHu4eckue GakTopbl
4 Hanonaurenu npuaaror 4 [IpocTeIMHU U CIIOKHBIMU
I1acTMaccam
5 CrabunuszaTopbl BBOIST B 5 [oBbImIeHUS 1OJITOBEYHOCTH
IJIACTMACCHI JUIs
6 CwmasbiBarolue BelecTsa 6 [IpenoTBpaleHus NpUIUIAHUS
IPUMEHSIOT JUIS IUIaCTMACCHl K 000pyI0OBaHUIO IIPU
IPOM3BOJICTBE U IKCILTyaTaI[IH
151631 (11507

3aoanue. Cocmasbme coomseemcmaue.

No Onpenenenue BriOpaTh npaBUIIBHBIA OTBET

1 Pe3unoii Ha3zbIBaeTCs 1 [IpownsBoacTBa IKH, aMOPTU3ATOPOB,
JUIs aOpa3UBHBIX MaTEPHAJIOB,
00KJIaJIOK B TPAHCIIOPTHBIX CUCTEMAX

2 Bynkanuzanus 2 W3roroBiieHUs: TPaHCIIOPTHBIX JIEHT
110/1a4¥ TOPIOYUX MATEPHAIIOB
3 Pe3nHoBBIE MaTepuabl JENAT 3 ITpou3BoACTBO LIMH, PYKaBOB,
KOHBEHWEPHBIX JIEHT, 30JISIIIUK KaOesel
4 Pe3nHoBBIE MaTepuabl 4 Ha rpynms! o61iero u cnenuaibHOro
00IIero Ha3HauYeHUA Ha3HAYECHUSA
UCHOJIb3YIOT JIJIsI
) XHWMHYECKH CTOMKHE ) [IpeBpamieHue kaydyka B pe3uHy,
PE3NHOBBIE MaTEPHAIBI OCYILIECTBIISIEMOE C yJYAaCTUEM TaK
MPUMEHSIOT JUTSI Ha3bIBAEMBIX BYJIKAHH3HPYIOINX

areHTOB U O] JCHCTBUEM
WOHM3UPYIOLIEH paanualuu

6 N3HOCOCTOMKNE PE3NHOBBIE 6 IIpoaykT crienmanbHOi 00pabOTKH
MaTepHaITbl TPUMEHSIOT JUIS (By/IKaHM3aIMN) CMECH KaydyKa U Cepbl
C pa3IMYHBIMU JT0OABKaMHU

3aoanue 6 mecmoesoii popme.

1. Yrto Ha3pIBaeTCs MoauMepaMu?

1. BemecTBa, MOJICKYJIBI KOTOPBIX COCTOSIT M3 MHOTOKPATHO ITOBTOPSIONTUXCS TPYIIIT aTOMOB
2. BEIIECTBA, MOJIEKYJIbI KOTOPBIX COCTOSIT M3 MOJMMEPHOTO CBSI3YIOIIETO

3. BemiecTBa, MOJICKYJIBI KOTOPBIX COCTOSIT M3 OJJHOM TPYIIITBI aTOMOB

2. Kakoii mopucThIii MaTepuall , i3TOTOBJICHHBIN M3 BOJOKOH IIEPCTH, UCTIONB3YIOT JIJIsl HAOMBKH
CaJIbHUKOBBIX YIUZIOTHEHUM WX U3TOTOBJICHUS IIPOKIIAIOK

1. MuHepanbHas BaTa

2. MapoOHUT
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3. BOIIOK

3. Kak BexyT cebst mpu HarpeBe 1 OXJIaXICHHUH TePMOIIACTUYHBIE TOJIUMEPhI?

1. pa3msryarotcs, a Mpu OXJIAXKACHUN 3aTBEPAEBAIOT, IPOLIECC MOKHO IMMOBTOPATH MHOTOKPATHO
2. pa3MsAryaroTcs, a Npy OXJIaKIEHUN CTAHOBSTCS TBEPJAbIMU, UX HEBO3MOXKHO IIOBTOPHO
nepepadbaTbIBaTh

3. pa3msryarorcs, a pu OXJIAKICHUM 3aTBEPICBAIOT

4. Kakoii Matepua, U3rOTOBJICHHBIN U3 PACTUTENIbHBIX BOJOKOH U IEJUTIOJIO3b], MPUMEHSIOT KaK
3JIEKTPOU3OJISIITUOHHBIN, TPOKIAJOYHBIN M YIIJIOTHUTEIbHBIN?

1. dubpa

2. Oymara

3. cimrozia

5. Kakoii MaTepuas, M3roTOBIEHHBIN U3 IPOAYKTOB NEpepabOTKU METAJLTYPTUYECKUX UITU
TOIOYHBIX IIJIAKOB, CITY>KUT JUI U30JIALUHU TOBEPXHOCTEH ¢ HU3KUMU U BBICOKMMHU TeMIIepaTypaMu
Harpesa?

1. nepMaHTUH

2.MMHEepaJlbHas BaTa

3. MapoOHUT

6. Kakoil MaTepuai npeHa3HayeH /Ui CO3/IaHus pa3IMYHbIX HEPa3beMHBIX COCMHEHUIN
TpeOyeMoii MPOYHOCTH?

1. kieit

2. pe3uHa

3. repMeTHK

7. Kakoii nuctoBoit Matepuai U3 acbecra, Kaydyka M HallOJHUTENEH IPUMEHSIOT Ui YIUIOTHEHUs
TpyOONPOBOJIOB U apMaTypbl BOJASHBIX U APOBBIX Marucrpaiei, HeTenpoBo10B?

1. nepmaHTUH

2.MMHepasbHas BaTa

3. mapoHuT

. UTO BXOUT B COCTaB PE3UHBI?

. Kay4dyK, TUIaCTU(PUKATOPHI, HATTOJIHUTEIN, KPACUTEIH, BYJIKAHU3UPYIOIIUE BEIIECTBA
. TIOJIMMEPHI ¥ BYJIKAHU3UPYIOIIKE BEILIECTBA

. Kay4dyK M BYJIKAaHU3HPYIOIIHNE BEIIECTBA

W N — oo

9. Jlnst 9ero B cOCTaB ITIACTMACC BBOJAT IIACTU(DUKATOPHI?

1. nuig ynydieHus: BHEIIHETO BUJA, IPUAAHUS TUIIEKTPUUYECKUX U MEXAHUYECKUX CBOMCTB,
YACIICBICHUA U CHUKCHHA T'OPIOYCCTU

2. Uil IPUAAHUS KEJTAeMOM OKpacKu

3. anig npuaanus TpeOyeMol 31aCTUYHOCTH U TJIACTUYHOCTH

2.3.2. KoMIIeKT MaTepHAaJIOB VISl IPOMEKYTOYHOI aTTecTaunu B popme 3xk3amMeHa
2.3.2.1. IlakeT 3K3aMeHYIOILMXCS

OCHOBHBIE OIpeIeNIeHHs 110 TUCIUIUIHHE: MaTepraioBeieHne
1. Ctanb — 3TO cIIIaB Keje3a ¢ yriaepoaoMm, TIe yriaepoaa coaepxxurcs 1o 2,14%.
2. UyryH — 3TO cIIIaB XeJjes3a ¢ yriaepoja, rae yriaepoaa 6omuee 2,14%.
3. YraepoaucTeie cTany Kiaccu(GUIMpyrOTCs M0 Ha3HAYCHUIO Ha: CTalId OOIIero Ha3HauYeHUs
OOBIKHOBEHHOT'O KaueCTBa, Ka4eCTBEHHAs! YTIIepOIUCTast KOHCTPYKIIMOHHAS,
WHCTPYMEHTAJIbHAS yTJIEPOIUCTASI.
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4. JlernpoBaHHBIMH Ha3bIBAIOTCSI CTAJIM, B COCTaB KOTOPBIX KPOME K€J€3a U yIriepoaa u
OOBIYHBIX ITPUMECEH, BXOAST JIETUPYIOLINE XUMUUECKUE 3IEMEHTHI, TOBBILIAIOIINE UX
¢busnveckre, XMMHUUECKUE U MEXaHHMUECKUE CBOICTBA.

5. Tepmuueckast 00pab0TKa METaJUIOB U CIUIABOB — 3TO HArpeB 110 3aJaHHON TeMIIepaTyphl,
BBIIEPKKA MPU ITOU TEMIIEPATYPE U MOCIEAYIOIIEE OXIKICHHE.

6. Buzbl Tepmuyeckoil 00pabOTKH — 3TO OTXKUT, OTITYCK, HOpMaJIU3alus, 3aKalka

7. CrutaBbl Ha OCHOBE MEJIM: JIaTyHb U OpOH3a

8. 'UrpocKOnMYHOCTh — 3TO CIIOCOOHOCTh MaTepHaa MOIIOIIATh BOASHBIE Taphl U3
OKpYyXarotien atMochepsl.

9. JlernpoBaHHbI€ CTaIM KJIACCU(PULUPYIOTCS 110 HA3HAYEHUIO HAa: KOHCTPYKIIMOHHBIE,
WHCTPYMEHTAJIbHBIE, CTAJIN C OCOOBIMHU (PU3HMUECKUMH U XUMHUYECKUMHU CBOHCTBAMU

10. YranepoaucTsle cTany Kiaccu(GUUUpPYOTCs [0 COJEPKAHUIO yriiepoja:
HU3KOYTJIEPOAUCTBIE, CPENHEYTIEPOAUCTHIE, BHICOKOYTIIEPOAUCTHIE

11. JlerupoBaHHbIE CTAJIN KIACCUPULMPYIOTCS IO COAEPIKAHUIO JIETUPYIOIIUX JIEMEHTOB!
HU3KOJIETUPOBaHHbIE, CPEAHENIETNPOBAHHbBIE, BBICOKOJIETUPOBAHHBIE.

12. IIposiBineHne npo0ost B pa3HbIX arperaTHbIX COCTOSHUAX (Ia3bl, TBEPbIA AUIIEKTPHK,
KUJIKOCTH).

13. I'a3000pa3Hble TUAIEKTPUKU JOTKHBI ObITH

1 — XuMU4eCKH UHEPTHBI

2 — IIpY NOHU3ALMY HE JOJKHBI 00pa30BbIBaTh 0CO00 AaKTUBHBIX BEILECTB, CIIOCOOHBIX
paspyliaTth TBEpble MaTepUabl

3 — BBI3BIBATh KOPPO3UIO METAIIOB.

14. B nerupoBaHHBIX HHCTPYMEHTAIbHBIX CTAJISAX YIIIEPOJ COAECPIKUTCS B JECATHIX JIOJISIX
IIPOLIEHTA.

15. B snerupoBaHHBIX KOHCTPYKIMOHHBIX CTAJISX YIJIEPOJ COAEPIKUTCS B COTHIX JOJISAX
IIPOLICHTA.

16. K uHCTpyMEHTaJIbHBIM JIETUPOBAHHBIM CTAJISIM OTHOCUTCS OBICTPOPEXKYILIAsl CTalb.

19. Xumnueckas KOppo3us, KOTopasi BO3HHKAET B PE3yJIbTaTe XUMUUECKOTO BO3AECHCTBHUS
METAJIJIOB CO CPEIO, HE SIBIISIOIIECHCS TPOBOAHUKOM AJIEKTPUYECKOTO TOKA.

20. DnexTpoXuMHUECKass KOPpO3usl, KOTOpasi BO3HUKAET NPU B3aUMOAECHCTBUN HA METAJUIbI
JJIEKTPOJIUTOB, T.€. JKUJAKOCTEH, IPOBOJALIUX IIEKTPUUECKUN TOK.

21. MeTo/p! 3alIUTHl METAJUIOB OT KOPPO3UH: 1) H3roTOBIIEHNE aHTUKOPPO3UOHHBIX
CIUIaBOB; 2) 100aBIeHNE HHTMOUTOPOB, KOTOPbIE CHUKAIOT IIPOLIECC KOPPO3UH;

3) 3aIIMTHBIE MOKPBITHS: METAJUIMYECKHE (OLIMHKOBKA) U HEMETaJUTMYeCKHe (JaKH, KpackH,
SMaJm).

22. K ¢usnueckum cBOMCTBaM OTHOCATCS] CBOMCTBA: MJIOTHOCTb, Y/IEJIbHBIN BeC,
TEIUIONPOBOJHOCTD, TEMIIEpATYpa IJIaBICHUSI, NEKTPOIPOBOJIHOCTb, TEIJIOBOE pacIlIipeHHe,
NEKTPUYECKOE CONPOTUBIIEHNE, MATHUTHBIE CBOMCTBA.

23. K MexaHM4YeCKUM CBOMCTBaM OTHOCATCA: IPOYHOCTh, YIIPYrOCTh, TBEPIOCTD,
IJIACTUYHOCTD, BEIHOCIIMBOCTb, BSI3KOCTb.

24. K TeXHOJIOTMYECKUM CBOMCTBaM OTHOCATCS: 00pabOTKa pe3aHHuEM, CBApUBAEMOCTb,
KOBKOCTb, IPOKaJIMBAEMOCTb, JINTEHHBIE CBOMCTBA, TUKBALIUS, )KUJIKOTEKYUECTh, YCaAKa.
25. K XuMHUYECKHUM CBOMCTBAM OTHOCSITCA: KapOMPOYHOCTh, KAPOCTOMKOCTh, KOPPO3ZUOHHAS
CTOUKOCTB.

26. N301A1MOHHBIE MAaTEPHUAIIBI IETATCA 110 arperaTHOMY COCTOSIHUIO Ha: TBEpbIE
(monucTHPO, KarpoH), KUJIKKUE (TpaHchopMaTOpHOE Maclio), ra3000pa3Hble (Bce ra3bl U
BO3/IyX ), TBEepACIoNre (JIJAKU ¥ IMAJIH).

27. K cBoiicTBaM JUAIIEKTPUKOB OTHOCSITCS: DJIEKTPUUECKHUE, MEXAaHUYECKUE, TEIIIOBHIE,
BJIQ)KHOCTHBIE, PU3UKO-XUMHUYECKHUE.

28. BaxxHble XapaKTEPUCTUKH M30JISLUN: TEPMOCTONKOCTh, MOPO30CTOMKOCTh, MEXaHUYECKAsI
MIPOYHOCTH, OKAPOOE30MACHOCTb, INEKTPUUYECKAs IPOUHOCTb.
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29. DnexTpuuecKkas IPOYHOCTh ONPEAEIAETCS BEINYMHON HANPSKEHUS B KUJIOBOJIBTAX,

IIPOOMBAIOLIETO U30JIALUIO TONIUHON 1 MM.

30. 3HaTh MApKUPOBKY YIJIEPOAUCTON HHCTPYMEHTalbHOM cTanu Y8, V12 u T.4.
MapKkupoBKyY yriiepoJucTON KOHCTPYKIIMOHHOM KadeCTBEHHOM ctanu 25, 05 k.
MapKupOBKY YIIIepOAUCTON KOHCTPYKLIMOHHOM 00bIKHOBeHHOTO KayecTtBa bCT3, BCTS.
MapkupoBKY JE€rupOBaHHOW KOHCTPYKIIMOHHOM ctanin 12X8H4TS
MapKupoBKY JIETUPOBaHHOW HHCTpYMEHTaIbHOH cTanu 9XBI'

2.3.2.2. IlakeT 3xk3aMeHaTOpPa

1.YcnoBus

KomnrgecTBo BapuaHTOB 3a1aHUS [T SK3aMEHYIOMIETrocs - 28.

Bpemst Ha MOATOTOBKY W BBITIOJIHEHHE:

noaroroska 05 MuH.;

BBITTOJIHEHUE 50 MUH.;

odopmiieHre U caava 15 MuH.;

Bcero 1 gac 10 muH.

OO6opynoBaHue: CIIPAaBOYHBIC TAOHUIIBI, IIJIAKATHI, BEBIYUCITUTEIbHAS TEXHUKA, MAKETHI.

Z.HHCTDVKHI/H[ JJIA 3K3aMCH YOI X CSL

ITocrenoBaTenbHOCTD U YCIOBHS BBIIIOJHEHUS 3aJaHUs:
IIPOYUTANTE BOIIPOC;
HANWIINTE TUTaH OTBETA Ha MEPBBIH, a 3aTeM Ha BTOPOIl BONIPOCHI OnieTa;
PEIICHUC 3a]a4Y HAYHUTC C BHUMATCIIBHOT'O ITPOYTCHUA YCIIOBUA,
OIIPEACIIUTE pa3lieN U3y4YCHHOIO0 MaTepraa, K KOTOpOMY OTHOCUTCS 3a1a4a;
3aMMIIUTE UCXOHBIE JaHHbIE 3a7a4u;
COCTaBbTE CXEMY K 3ajJjaue, €CJIM OHA HE 3aJ]aHa;
HaMMIIUTE UCXOIHBIE (POPMYIIBI ISl ONpeIeTIeHNUs HEM3BECTHBIX BEJIINUMH;
npeobpasyiite GopMyiy Uil HaX0XKICHUS HEM3BECTHOTO;
IIPUBEANTE UCXOAHBIE NaHHbIE B cucteMy «CHy;
JUISL OTIPECIIEHNS CIIPABOYHBIX BEJIMYUH BOCIIOJIB3YUTECH CIIPABOYHUKOM;
IIOJACTAaBbTC UHCIIOBBIC 3HAUYCHUA U HafI)IHTe HCHU3BCCTHYIO BCJIMYUHY,
3aIlMMIINTE pa3MCPHOCTDb BBIYHCIIEHHON BEITWYHHEL

3. Kpurepuu onieHKH
3.1. TeopeTUYECKUX 3aJaHUM:
- «OTJINYHOY» - TEOPETHUECKOE COJIepKAHNE TUCIUIITUHBI OCBOEHO MOJIHOCTHIO, 0e3 MpobesoB;
- «XOPOIIO»- TEOPETUIECKOE COIePIKaHUe TUCIMIUTHHBI OCBOSHO HE3HAUYNTENLHBIMU TIpo0eTaMu;
- «yIOBIIETBOPUTEIBHO» - TEOPETUYECKOE COJEepKaHWE AMCHUUIUIMHBI OCBOEHO YacTUYHO, HO
poOeIIHl HE HOCAT CHCTEMATHYECKOTO XapaKTepa,
- HEY/IOBJIETBOPUTEIHLHO» - TEOPETHUECKOE COJEpKaHUE AUCLUIUINHBI HE OCBOEHO.
YpoBeHb MOATOTOBKH OIICHUBAETCS B Oauiax:
«5» - 90%-100% npaBUIBHBIX OTBETOB;
«» - 70%-89% npaBHIILHBIX OTBETOB;
«3» - 50%-69% npaBUILHBIX OTBETOB;
«2» - 49% u MeHee MpaBWIbHBIX OTBETOB.
3.2 IpaKTUYECKHX 3a/1aHUM:

OneHka «OTJIUYHO» CTaBUTCS, €CIHM CTYJASHT BBINIOJHHI pPadOTy B IOJHOM OOBeME C
cOOJII0/IeHEM HEOOXOJUMOM IMOCIeI0BaTeIbHOCTH JACUCTBHI; B OTBETE MPABMIIBHO M aKKYpaTHO
BBITIOJIHSACT BCE 3allUCH, TaONUIIBI, PUCYHKH, YEpPTEeXKH, TpapuKH, BBIYHCICHUS; IPABIILHO
BBINOJIHSET aHAINU3 OIINOOK.
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OneHka «XOpowIo» CTaBUTCS, €CIU CTYAEHT BBINOJIHWI TpeOoBaHMs K oneHke "5", HO
JIONYIIEHBI 2-3 HeJoYeTa.

OneHka «yI0BJIETBOPUTEJBHO» CTAaBUTCSA, €CIU CTYACHT BBINOJIHWI paboTy He
IIOJHOCThIO, HO OOBEM BBIIIOJHEHHOM 4YacTH TakKOB, 4YTO IO3BOJSET IMOJYYUTh IPaBHIbHbIC
Pe3yabTATHI U BBIBOJBI; B X0JI€ MPOBEACHUS PaOOThI OBLIH JOMYIICHBI OIIUOKH.

OneHka «HeyJAOBJETBOPUTE/IBLHO» CTaBUTCS, €CIU CTYAEHT BBIIOJIHWI paboTy He
MOJTHOCTBIO HJTH 0ObEM BBIIIOJTHEHHOM YacTH paboTHl HE MO3BOJISIET CAENATh MIPABUIBHBIX BBIBOJIOB.
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