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Ne

Bun sansatus

HammenoBanwue paznenos, tem, CPC

Koi-Bo

JlomarnHee 3aianue

Pazoen 1. Cmpykmypa u ceoiicmea mamepuanos

Tema 1.1. Beéeoenue 6 oucyunnuny "Mamepuanoeedenue'

1-2

Teopus

OmnpeneneHre MaTepHaIOBEICHNS KaKk HAyKH.
Ponb MeTansioB u Apyrux MaTepualioB B
pa3BUTHH UeToBeUecTBa. BKiIag pycckux n
3apyOeKHBIX YUEHBIX B CTAHOBICHUH U
pa3BUTHH HayKH 0 MaTtepuanax. Poip
MaTepUalIOBEACHUS B Pa3BUTHH
MAaIIHHOCTPOCHHUS.

2

Tema 1.2. Cmpoenue memannos

3-4

Teopus

Mertanibel B IEpUOJUUECKON CHCTEME
Mengeneesa. Kpucrammueckoe cTpoeHue
MeTaJUIOB. THUIIBI KPUCTAINIMYECKUX PEIICTOK
METaJIoB.

2

5-6

Teopust

ITocTpoeHne KPUBBIX OXTAXKACHUS.
[Momumopdu3M. AHH30TPOIHS CBOMCTB
MeTanioB. CMa304yHbIE MATEpHATIBI.

Tema 1.3. Ceoiicmea memannios

Teopust

OCHOBHBIE CBOMCTBA MeTAJUIOB. PH3nyecKue
CBOICTBa METAJIJIOB, XUMHYECKHE CBOMCTBA
METAJIOB.

2

TIPAKTUIECKOE
3aHATHC

Omnpenenenne TBepAocTH 1o bpunHenio,
ompenereHne TeepaocTu no Poksemry,
oInpeneneHue TBepaocTu no Bukkepcey.

11

Teopust

TexHoornueckrue CBOMCTBA: )KUIKO TEKYUeCTb,
ycaJlika, CBapUBacMOCTb, 00padaThIBAEMOCTh
JTaBJIEHUEM, 00padaTbIBAEMOCTh PE3aHUEM.

[ToAroTOBUTHLCS K TEKYIIEMY KOHTPOITIO.

12

TEOPUS

MeTtamisl.

1

Tema 1.4. Cmpykmypa memaninoe u Memaiiu4eckux

CH1AB808, MEMOObL UX UCCICO006AHUS

13

Teopus

ITonsarue o cTpykrype. MacmTab CTpyKTyphI:
Makpo, MHKpo. Kpucrayuimaeckas CTpyKTypa.
CtpoeHmne peaabHbIX KpUCTAIIOB. JledexTs
KPHCTAJUIMYECKOTO CTPOEHUs. Buibl 1eexToB.

1

14-15

MMPAKTUYCCKOC
3aHATHE

Pemenne 3a4a4 110 OIIPEACICHUIO ITapaMETPOB
06p8.3]_[0B JJIA UCIIBITAHWUSA HA PACTAKCHUC.

16

MpaKTHYECKOEe
3aHSTHE

MakpoaHanu3, peHTT€HOCTPYKTYPHBIN aHaIIn3,
TEPMUYECKUI aHaTH3.

Tema 1.5. Memoowt uccnedosanus cmpyKmypsl Mamepuanos

17-18

TEOPUS

TepMoguHaMHUECKHE YCIOBUS IPOTEKAHUS
kpuctaiuzanuu. [loHsTre o 3epHe, rpaHuile
3epeH. BiusiHue cTeneHu nepeoxyiakaeHus Ha
BEJIMYMHY 3epHa. [lepBuuHas u BTOpu4HAs
kpuctaiuzanus. Tunsl criaBos. [Touarus:
(a3za, CTpyKTypHas COCTaBJISIONIA.

2

19-20

TEOPUS

Huarpamwmer 1, 2, 3 poxna (6e3 pacTBOpEMOCTH
KOMIIOHCHTOB, C HeOFpaHH‘IeHHOﬁ
PacTBOPUMOCTBIO, IBTEKTHYECKOTO THIIA C
OTPaHUYCHHOW PaCTBOPHUMOCTHIO). CBS3b
MEXIY auarpaMmamMu COCTOSAHHUA U CBOMCTBaMH.

[ToaroroBUTHCS K TEKYIIEMY KOHTPOITIO.

21

Teopust

MeTo/BI HCCIIETIOBaHUS CTPYKTYPHI
MaTepHaoB.

Paszoen 2. Kenesoy2nepooucmeie cnnagol

Tema 2.1. Memanaypzuueckoe npou3ze00cmeo uyzyna u cmaieil
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22-23

TeopHus

ITpousBoxcTBO uyryHa. OCHOBHBIC BUIBI
pyzHoro ceipba. Oboramenue pyasl. TomimBo,
(I1r0CHI, OTHEYIIOpHBIE MaTepUalbl. BrimiaBka
YyryHa B JOMEHHOH 1eun. deppocIuiaBsl.
JIuTeiiHbli 4yTryH, NpEesIbHbII YyTyH.
IIpou3BoncTBO cTanu. MapTeHOBCKHUE MEYH.
WHykunoHHbIe KOHBEPTOPHBIE, IIIa3MEHHO-
JIyTOBBIE TIEYH.

IMoaroroBuTh COOOIIECHHE
"BHUXpeTOKOBBIN METOJ
Hepa3pylIaroniero KOHTPoss'.

24-25

pPaKTHYECKOES
3aHATHE

MukpoaHaiiu3 4yryHOB.

IMoaroroBuTh cooOIIEHHE
"[lepcrieKTUBHBIE JIETUPOBAHHBIE CTAIH".

26-27

IMPaKTU4YECKOC
3aHATUC

MukpoaHaan3 KOHCTPYKIIMOHHBIX CTaJIeH.

28-29

IMMPaKTU4YECKOC
3aHATUC

IIpoBeneHue MUKpoaHanu3a cTajaeil o U ocie
00paboTKH.

TToaroroButs coodwenue: "MardauTHbINA
METO/1 KOHTPOJISI METAIIJIOB | CILIaBOB".

Tema 2.2. Jluazpamma riceneszo-yenepoo

30-31

Teopust

Ponp nuarpamMmel B HayKe O MeTaJlIax.
IIpaxTuyeckoe Ha3HaueHue. Pa3oBble U
CTPYKTYpHBIE cocTaBisromue. M3MeHeHne
(azoBoro cocraBa pu HarpeBe U OXJIAXKICHUH.
ITocTpoeHue KpUBOH OXJIAXKIEHHUS XKeTe3a.
Knaccudukarus craneit mo cTpykrype.

2

IToarorosuts coobmenue "CruiaBsl ¢
s dexrom mamsaTh".

32-33

MIPAKTHYECKOe
3aHATHEC

Kenezoyrnepoauctsle criasbl. [loctpoenue
KPUBBIX OXJIQXKIACHUA.

Pazoen 3. Tepmuueckasn obpabomka cmanu

Tema

3.1. Buow, nasnauenue, puzuueckuii MEXanuzm mepmuiecKou oopadbomku cmaneil

34-35

Teopust

Knaccudukaiust BUIOB TEPMUAYIECKOI
00paboTKu cTaneil: mpeaBapuTebHas 1
OKOHYATEIbHASI TEpMHUUECKast 00paboTKa,
COOCTBEHHO TepMUYecKast 00pabOTKa, XUMHKO-
TepMmudeckast 00paboTKa. DTarbl TEPMAIECKOM
00paboTKH CTaIeH.

2

36-37

Teopus

PacmmdpoBka Mapok cranei.

38-39

MNPAKTUYCCKOC
3aHATHC

OmnpeneneHre BUAOB TEPMOOOPAOOTKH st
Pa3IUYHBIX MAaTEPUATIOB U BBISBIICHUE BIVSHUS
PEXKUMOB TEPMOOOPAOOTKH HA CTPYKTYPY U
CBOMCTBA CTaJIH.

Tema 3.2. Ilpedosapumenvnan mepmuueckan oopadbomka

40-41

Teopust

[IpenBaputensHas TepMudeckas 00padboTka
cranmu. OTxur 1 posa: roMOTeHU3AIOHHBIH,
perPICTaHJ'[HSaLIHOHHLIﬁ, OTXXUT OJIs1 CHATUA
BHYTPEHHUX HanpsbkeHuil. OTkur 2 poaa:
IIOJIHBIH, HEMOJIHBIN, HOpManu3auus. Bnusaue
BEJIMYMHBI 3€PHA HA CBOMCTBA CTaJIU.
CTpyKTypa ¥ CBOMCTBA IPOAYKTOB pacnaja
ayCTeHHTA.

2

Tema 3.3. Okonuamenvhas mepmuueckas oopadbomka cmaiu

42-43

TEOPUS

OxkoHuaTenpHas TepMUIecKas 00padoTka
craneir. CTpyKTypHbIE IIPEBpAICHHsI CTajei
IpH 3aKanke. MapTeHCUT — ero CTPOEHUE U
cBoiicTBa. Kpurndeckas CKOpOCTb 3aKajKy.
3akasika nosHas U HenojiHad. [Ipesparienus
3aKaJIeHHOH cTanu npu Harpese. OTIMyCK CTalu:
HU3KUH, CpEeIHNUMN, BEICOKUN. BiausiHue
TeMIepaTypbl OTIIyCKa Ha CBOWCTBA CTaJIH.

2

Tema 3.4. Texnonozua mepmuyeckoii 0opadomku cmanu
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44-45

TeopHus

Br160p TemiiepaTypsl HarpeBa mo
TePMHUYECKYIO0 00pabOTKY JUIS JOIBTEKTOHIHBIX,
3a3BTCKTOHUHBIX U 3BT€KT0[/IZ[H])IXCT3J'ICI‘/II.
YcnoBus HarpeBa. OnpeielieHre BpeMEHH
BBIACPKKU. OXJIaKIAI0IIHE CPEBI.
3aKaquBaeMOCTh U IPOKAJTMBAEMOCTb CTaJICH.
Bupgs! otnycka. Ynyumenue. 3akanka TOKaMH
BbICOKO# gacToThl (TBY).

46-47

MpPaKTHYECKOE
3aHATHE

O06paboTKa METAJUIOB JaBICHUEM.

Tema 3.5. Xumuxomepmuueckasn oopadbomka cmanei

48

TeopHus

®du3ngecKkrue OCHOBBI XUMUKO-TEPMUIECKOM
00paboTku. HazHaueHue v BUIBI IIEMEHTAIIAH.
Cranu s nementanuu. L{emenranus B
TBepIoM KapOropusarope. ['a3oBas rieMeHTaIms.
Tepmuueckas 06paboTKa Mmocie IeMEHTAINA U
CBOICTBA IIEMEHTOBAHHBIX JIeTaJICH.
HutpouemenTanus cranu, pexkKUMbI U 00JIaCTH
WCIIOJIb30BaHUs. A30TUPOBAHUE CTaJIH.
Crpoenue a3otupoBaHHOro cios. Cranu Juis
azotupoBaHus. CBOHCTBa a30THPOBAHHOTO
cnost. llnanuposanue. nddysnonnas
MeTaJUTH3aLH.

1

IloaroroButhes K TEKYLICM KOHTPOJIIO.

49

Teopust

1

Tepmudeckas 06paboTKa cTalu.

Pazoen 4. Yenepooucmeote u nezup

0O6AHHbIE cmajlu

Tema 4.1. Knaccugukayus, maprupoexa, 0CHOGHbLE

c6olicmea y2inepooucmuix cmanei

50-51

Teopust

Knaccudukarus craieii mo cogaepixaHuio
YIJIEpOJa: CTajld HU3KO, CPEIHE U
BEICOKOyTIIepoaucTrie. Kimaccnukarus craneit
10 KauecTBy. BnusHue yrinepoaa u npumecei
Ha cBolicTBa ctaneil. Kimaccudukamms craneit mo
Ha3HAYEHUIO. YTJIEPOAUCThIE
KOHCTPYKIIMOHHBIE CTANIU. YTJIEPOAUCTHIC
WHCTPYMEHTAJIbHBIE CTaJH.

2

52-53

CaMocTosATENb
Has paboTa

PacmmpoBka Mapok craneii.

Tema 4.2. Jlecuposannsle cmanu, MapKuposKda,

uUobl

54-55

TeopHus

BrusaMe Nerupyonmx 3JeMeHTOB Ha CBOICTBa
craneil. MapKupoBKa JIESTUPOBaHHBIX CTajeH.
LeMeHTyeMble cTanu, UX OCHOBHbIE MapKH,
Ha3HAYCHUE U BUJBI TEPMUIECKOI 00pabOTKH.
KoHcTpyKunoHHBIE KOPPO3HNOHHOCTOUKHE U
YKapOCTOMKHE CTaIH U CIUIABbI.

2

56-57

TeopHus

Bunst koppo3uu. OCHOBHBIC TIPUHITHITEL
CO3J1aHUsI KOPPO3UOHHO-CTOMKUX CTaJIeH.
Hepikageromye cranu GpeppUTHOTrO,
ayCTEHUTHOTO, MApTECHCUTHOTO Kitacca. Cranu
JUTSL KpUOT€HHOM TeXHUKH. JKaponpouHsie
ctanu. Kputepuu xaponpodHocTu: mpezen
JUTHTENBbHON TTpodHOCcTH. O0IacTH TPUMEHEHUS
JKapOIIPOYHbIX CTaJEH.

Tema 4.3. Hucmpymenmanshwie nezupoeannvle Cmaiu U Chiaesl
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58-59

TeopHus

OcHoBHBIE TpeOOBaHUS, IPEIBSIBIIEMBIC K
MHCTPyMEHTaIbHBIM cTaisiM. Kiaccngukanms
HHCTPYMEHTAJBHBIX cTaneil. Ctanu amst
pexyiiero nHcTpyMeHTa. [Tonsarue
TeruocToikocTr. CTany MOHMKEHHOH U
HOBBIILIEHHON IIPOKAIUBAEMOCTH.
Brictpopesxymue crami. OCHOBHBIE MapKH.
Tepmudeckas 06paboTKa OBICTPOPEKYIITHX
craneil. Ctanu a1 U3MEepUTEIbHOTO
WHCTPYMEHTA.

Pazoen 5. Cnnaevl yeemuvlx Memannos

Tema 5.1. Anromunuii u ezo cnnagot

60-61

TEOPUS

CaoiicTBa amfoMuHUS. Jlerupyromme 3JeMeHTHI.
Knaccudukariius amroMAHUEBBIX CIJIABOB:
nuTeitHbIe U AeopMHUpyeMble, YIIPOUHIEMbIE U
HE YIpOUYHsSEMbIe TEPMAIECKOH 00pabOTKOM.
CUIyMUHBI: BIUSHHE CTPYKTYpPHI Ha UX
CBOICTBa, MOJTU(PHUIIPOBAHHE.
Jledopmupyemble crIaBbl: MapKUpPOBKa,
CTPYKTYpa, CBOUCTBA, 001aCTH NPUMEHEHHUS,
0COOCHHOCTH YIPOYHSIOMIEH TePMUUCCKON
00pabOTKH aIIOMUHUEBHIX CIIABOB.

2

IToaroroBuTh cOOOIIEHE
"ITIpousBocTBO TUTaHA".

Tema 5.2. Meow u ee cnnaewt

62

Teopust

Csaoiicta menu. [Ipumenenue meau. JlaTyHu,
HX CBOMCTBA, MAPKHPOBKA U IIPUMEHEHUE.
Bponssl. [lepopmupyemsle u TUTEHHBIE OPOH3HI.
OOBSHUCTHIE, ATIOMUHHUEBbIE, KDEMHUCTEHIE,
OepuiuueBsie craBbl. CocTas, MapkH, 00IacTH
IIPUMEHEHHS. MeHO-HUKEINEBBIE CIUIABbI:
MEIIbXHOPBI, HeH3eNb0ephl, KyHHAIH.

1

IloaroToBUTHCS K TEKYIWEMY KOHTPOJIIO.

63

TeopHs

CriaBsl IOBCTHBIX MCTAJIJIOB.

1

Tema 5.3. Maznuit u muman,

ux cnjsiaesl

64-65

Teopust

CBolicTBa TUTaHa, B3aUMOJICHCTBHE TUTAHA C
JIETUPYIOIIMMU 3JIeMEeHTaMU. BiusHue
JIETUPYIOIIMX 3JIEMEHTOB U NIpUMecel Ha
cBolicTBa criaBoB THTaHa. Knaccuukarus
CIUIaBOB IO CTPYKType. MapkupoBKa,
TepMHuUYecKas 00pabOTKa THTAHOBBIX CIUIABOB U
00JacTi UX MPUMEHEHUSL.

2

66-67

Teopust

CaoiicTBa MarHus. BzanmopelcTBie Maraus ¢
JIETUPYIOIIMMU 3JIEMEHTAaMHU U UX BIUSHUE HA
cBoiicTBa criaBoB. Tepmuyeckast 0OpaboTka
cruaBoB MarHus. JIuteliHble u neopMupyemble
CIUIaBbI, 00JIACTH IPUMEHEHHUSL.

Tema 5.4. Koppo3usa memannoe u cniagos

68-69

Teopust

Buzpl Koppo3un MeTaJUIOB: MECTHas,
UT0JIbYaTAasl, MOKKPHCTAJIUTHAS, KOPPO3HS
aTMoc¢epHasi, ra3oBas, Biaxaas. Croco0s
00pBOBI C KOPPO3UEHE: JTCTUPOBAHKUE, XUMHKO-
TepMHuUeckas 00paboTka MeTasa.

2

IToAroTOBUTHLCS K TEKYIIEMY KOHTPOITIO.

70

MPAKTUYCCKOC
3aHATHE

MeTo/1bI 3aLIUTHl METAJUIOB U CIUIABOB OT
KOPPO3HH.

Bcero:

70

NCTOYHUKHU
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