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BBenenue
B ocHOBY HacTosilieid mporpaMmbl MOJIOKEHBI CIEAYIOIIUE AUCHUIIINHBIL:
bu3Mka W XUMHA ~MarepuajoB  (pa3den  METAIMYECKHEe  MaTepHalibl),
Kpuctayutorpadus u 1eGpeKThl KPUCTATUTMIECKOTO CTPOSHHUSI, TECOPUSI U TEXHOJIOTHS
TEPMUUYECKON  00pabOTKH, TEOpUsS TETEPOreHHBIX Cpel, MOJEIUPOBAHUE
MaTepuasgoB, (HU3NYECKHEe METOJbl MCCIECIOBaHUS, MEXaHUYECKHUE CBOMCTBa
MaTepUaIoB.

1. CTpoeHnne MeTaJLJIOB U CILJIABOB

OcHOBHBIE THIBI CBSI3M aTOMOB B TBEPJbIX Tellax. MeTamandeckasl CBA3b.
DneKTpoHHOE CTpoeHue U (pusndeckue cBoiicTBa MeTaiwioB. [loBepxHOCTh Depmu
¥ 30HBI bpriiosHa.

TBepable pacTBOPHI 3aMENICHHS, BHEPECHHUS U BBIYMTAHUS. Y OPSAOYCHHBIC
TBEpJbIE PACTBOPBL. DJEKTPOHHBIE coeauHeHusi, (a3pl JlaBeca, cr-(aszwl, (aszsl
BHeApeHus. OTKIIOHEHHUs OT 3akoHa Berapa.

[IpaBuno ¢a3. Jluarpammbl COCTOSIHUS JBOMHBIX U TPOMHBIX CHUCTEM C He-
IIPEPBIBHBIM PSAIOM TBEPABIX PACTBOPOB, C IBTEKTUYECKUMHU, IEPUTEKTUIECKUMH U
MOHOTEKTUYECKMMU PABHOBECHUSIMHU, C KOHIPYDHTHO UM HHKOHIPYdHT- HO
IUIABSAIIUMUCA TIPOMEKYTOUYHBIMH (pazaMu, ¢ MOIMMOP(HU3MOM KOMIIOHEHTOB.
TepMOoIMHAMHUYECKHUI aHAIU3 AUArpaMM COCTOSIHMS. OTKIIOHEHUSI OT PAaBHOBECHUSA
MIPY KPUCTAJIM3ALHH CIIJIABOB B CUCTEMAX Pa3HOIO THIIA.

2. Kpucrauimueckoe cTpoeHue u ero e)eKTbl

OCHOBHBIE THUMBl KPUCTAUIMYECKUX PEHICTOK. OJIEMEHTAPHBIC SYEHKU
NHpekchl HampaBlIEHUHW M IUIOCKOCTEM B KPUCTAIMYECKOM pelIeTke. AHU30-
TPOITUSI CBOUCTB KPUCTAJLIOB.

Tunel nedgexToB KpucTAIMYecKOro crpoenus. Toueunnie nedextsi. Jluc-
nokaruu. [edextsl ymakoBku. Bekrtop broprepca. IlnmotHocTs nucimoxarui.
CkonbXeHUE U TMEpEenoj3aHue AUCIOKAlUUd. 3apoXKICHUE U Pa3MHOKEHHUE
nucnokanuii, ucrounnk ®dpanka—Puna. Cuna I[laitepnmca—Habappo. Bzaumo-
JEUCTBUE AMCIOKAIMK MEXIy COOOW M C MPUMECHBIMU atoMaMu. ATMocheps
Kotpemna, Cayka, Cy3yku. [[MCIIOKalMOHHBIE CETKHM W MAJIOYTJIOBBIE TPAHUIIBI.
BricokoyriioBeie rpaHuilbl. Mwurpauuss TpaHWLl W 3€PHOTPAHUYHOE TIPO-
ckanb3biBanue. JlBoitHuku. Kpucrtamnorpadus um mexaHusMm aepopManruoHHOTO
JIBOMHUKOBAHMS.

3. ®a30Bble U CTPYKTYpPHble NpeBpalleHHsi B MeTAJLJIaX M CILUIaBax B
TBEPAOM COCTOSIHUU

Mexanusmbl murpaiuu atomoB. 3akoHbl Puka. Koaddbumment auddysumn.
CTpyKTypHO-4yBCTBHUTENbHBIE Tporiecchl muddys3un. dudbdys3us Bo BHEMHUX
CUJIOBBIX IMOJISIX.

Knaccudukanus (a3zoBbIX W CTPYKTYpHBIX MpeBpaiieHuil. Pa3oBbie Tpe-
Bpawienus [ u Il poxa. ['oMOreHHbBI U reTEpOreHHbIM MEXaHU3MbI 3aPOKICHHUS.
CrpoeHre W MEXaHW3M JBWKEHUS TNOBEpXHOCTeW paznena ¢a3z. Casuroroe
(6e3muddysnonnoe) u  HOopMmadbHOoe  (Auddy3MOHHOE) — MpeBpalIieHUs



TepMoanHaMuyecKuii M KpUCTaUIOTpapUUecKUil aHajau3 CABUTOBOro (Map-
TEHCUTHOI'0) IMpeBpaleHusl. MexaHu3M M KWHETHUKa CIBUIOBBIX 1 HOPMAaJbHbIX
IIPEBpAIlCHU.  ODBTEKTOMJIHOE  IpeBpaulieHue. MexaHu3M UM KUHETHKa
ABTEKTOMIHOTO TMpeBpamieHus. Jluarpammsel (a30BbIX NpeBpalieHuid (Tepmo-
KUHETUYECKHUE, U30TEPMHUUECKUE U JIP.).

VYnopsinouenue TBepaoro pactsopa. JlanbHuil u OmmkHuUN nopsgok. M3me-
HEHUE CBOWCTB CIUIAaBOB IpH ynopsaoueHud. OOpa3oBaHMe U pacraj
MeTacTaOWiIbHBIX  ¢a3. Pacmag  mepechllieHHOTO  TBEpAOTO  pacTBOpA.
CrnuHonanbHbI pacman. TepmoauHamMuKa OOpa3oOBaHHs MPOMEXKYTOUYHBIX (a3.
CTpyKTypHbBIE W3MEHEHUs NpU cTapeHuu (kiactepsl, 30HbI | 'mHbe—IIpecToHa,
IPOMEXKYTOUHbIE  MeTacTaOuibHbIE  (a3bl, MOIYJTUPOBAHHBIE CTPYKTYpHI).
KorepeHTHbIE, YaCTMYHO KOTEPEHTHBIE M HEKOTEPEHTHBIE BbIAEHCHUSA. DPOpMBI
BbIJICTICHNI. HenpephIBHBIN U TPEPBIBUCTHIN pacna.

4. MeTtajuiypruiecKue nmpouecchl nojy4eHusi moay(padpuKkaToB u u3aeaui

Bunel TexHonorum nuteiHoro npousBoacTBa. CTpyKTypa U CBOMCTBA KUIKUX
MeTaJlJIOB. ['OMOreHHOE M TeTepOreHHOE 3apOXKIECHUE KPHUCTAJUIOB, KPUTUUYECKUMN
pasmep 3apozbimia. KOHIEHTpallMOHHOE MEpeoXJaxaAeHue. OBTEKTHYECKas
KpUCTAJUIM3alusl. BiusHUE CKOPOCTH KpUCTANIM3AallMM HA CTPOCHUE CIUIABOB.
CrpoeHre METaJUIMYECKOro CIAuTKa. MoauduuupoBaHue CTPYKTYpPbl JIMTHIX
cruiaBoB.  OOpa3oBaHue  MeTacTaOWiIbHBIX (a3 MNpuU  KPUCTAIUIM3ALIUM.
besnuddysuonnas  kpuctaumzanus. MeTtauMdyeckue — cTekia. MeToabl
MOJIyYeHHUS] MOHOKPUCTAJUIOB U3 paciuiaBa. MeTayuryprus rpaHyJ.

Cnoco0bl 00pabOTKH METAIOB JaBlieHuEM. BiinsHue TemMneparypbl, CXeMbI U
creneHu aedopmalii Ha CONpPOTUBIICHUE AeopManuu, CTPYKTYpy M CBOWCTBA
METaJIJIOB U CIUIABOB.

Bunel cBapku metayuioB U criaBoB. CTpyKTypa U CBOMCTBA CBapHBIX
COCIMHEHUM.

5. Tepmuueckasi 06padoTKa

Knaccudukanus BumnoB TepMudeckoil 00paboTKH.

I'omorenn3aunoHHbIN OTXKUT. I3MEHEHHE CTPYKTYPHI U CBOWCTB CIJIABOB ITPU
TOMOT'€HU3alHUOHHOM OTXUTE.

JIOpEKPUCTAJUTH3ALMOHHBIA W PEKPUCTAJUIM3ALUOHHBIA  OTXKUT.  OTHBIX,
nonuronu3auud. llepBuunasi, coOupaTenbHass U BTOPUYHAS PEKPUCTATUIM3ALIUA.
MexaHu3M M KUHETHKA OTIbIXa, BUIbl MOJMIOHU3ALMHU W PEKPUCTAIIIM3ALUH,
BJIUSIHAE HA HUX MPEIUIECTBYIONICH MIaCTUYECKOM AedopMaliu, MPUMECEH,
TEMIIepaTyphbl U MPOJIOJKUTEILHOCTH OTXKuUra. [lapameTpbl MONMroHU30BaHHOW U
pPEKpUCTAIUNIN30BaHHOW  CTPYKTYp. Kpurtmueckas  cremnenp  aedopmariu.
JuarpaMMbl peKpUCTANIM3AlUMUA. 3aKOHOMEPHOCTH M TPUPOJa H3MEHEHUS
MEXaHUYECKUX ¥ (U3MYECKUX CBOWCTB TNPH OTXKHUTE TMOCIE XOJOIHOMN
nedopmarn. Texctypa aedopManyu, MEPBUYHON, COOMPATETHHON U BTOPUIHOM
peKpUCTaJUIM3allMM, MeXaHU3M ee oOpa3oBaHUS. AHHM3OTPONMSI CBOWCTB
TEKCTYPOBAHHBIX METAILIOB.



OTXUr )11 yMEHBIICHUS] OCTATOYHBIX HANpsLDKEHW. MexaHu3M CHUXEHHS
OCTaTOYHBIX HANPSKEHUI PU HATPEBAHUM.

da30BbIe NpeBpalleHus Ipu Harpese. CTpyKTypHas HACIEICTBEHHOCTh

3akasika 0e3 noauMOp(pHOro mpeBpalieHus. V3MeHeHue CTPyKTypel H
CBOMCTB IIpH 3aKaJKe.

3akasika ¢ MOJIMMOP(HBIM MPEBpaLieHuEM. MHUKPOCTPYKTypa U cyOCTpyKTypa
MapTeHCUTa. YIPOYHEHHWE M W3MEHEHHME IUIACTUYHOCTH IpU 3aKAJIKe Ha Map-
TeHcUuT. KpuTnueckas CKOpOCTh OXJIAKIEHUS MTPH 3aKAJIKE, POKATUBAEMOCTb.

beitnutHoe npeBpamienue. Ctpoenue OeitHnTa. M30TepMuyeckas 3aKajka.

Crapenue. Ilpupoaa ynpouHeHus Npu cTapeHuH. BimsHue temmeparypsl U
IPOAODKUTEIFHOCTH CTapeHUsT Ha MeEXaHM4Yeckue W (U3MuecKue CBOMCTBA
cruiaBoB  IlepecrapuBanHe, cTynmeH4YaToe cTapeHue. BiusHue Temmneparypsl
HarpeBa MO0 3aKajKy U CKOPOCTH OXJIaXJCHHsS Ha (OPMHUPOBAHUE CTPYKTYPhI U
CBOMCTB CIUTaBOB npu crapeHnu. Crapenue. [Ipupona ynpoyHeHus pu CTapEeHUU.
BnusHue temmeparypsl U NPOAOJDKUTEIBHOCTH CTApEHUS Ha MEXAHUYECKUE U
¢usznueckue cBoiicTBa cmuaBoB llepecrapuBaHHe, CTyleHUYaTOE CTapeHHUE.
BiusHue Temmeparypbl HarpeBa IOJ 3aKalKy M CKOPOCTH OXJIAXACHUS Ha
(bopMUpOBaHUE CTPYKTYPHI U CBOICTB CILJIAaBOB MPU CTAPEHUHU.

Otnyck. 3MeHeHrne MUKpPOCTPYKTYpbI, CYOCTPYKTYpsl U (Pa3oBOro cocrasa
npu otiycke. OdpaTumasi 1 HeoOpaTUMasi OTITYCKHAsi XPYIKOCTb.

6. Tepmomexanuveckas 06padoTka. XuMHKO-TepMHUUyecKasi 00padoTka

TepmoMmexaHunyeckas  o0OpaGotka.  CTpyKTypHbIE  WU3MEHEHUs  IpHU
miacTuaecko nmedopmaruu. J(MHamMudeckas TOJUTOHM3AIUS W AUHAMUYECKas
pekpuctau3anys. Bo3Bpar u pekpucTtann3anus nocie ropsueit repopmanmu.

BricokoTemmiepaTypHass ¥ HU3KOTEMIIEpaTypHasi TepMOMEXaHUYecKas oOpa-
6otka. Tepmomexannueckas o0paboTKa TUCTIEPCHOHHO-TBEP/ICIONINX CIJIABOB.

XUMHKO-TepMUYECKass ~ 00pa0oTKa.  DJeMeHTapHble  MPOLECCHl  TpH
XUMUKOTEepMUUecKoil oOpaboTke. CTpykTypa nuddy3noHHBIX CIOEB U €€ CBS3b C
JTHarpaMMOM COCTOSTHUS.

A3zoTupoBanue, [EMEHTaIINsI, HUTPOLIEMEHTAIIHS, ATUTUPOBAHUE,
XPOMHUPOBAHUE, OopupoBaHue, cynbhunupoBaHue, CUJIMITUPOBAHUE.
TepmoBogopoHas 06paboTKa.

7. TexHoJiorusi TEpMHUYECKOil 00padOTKH

CoBpemeHHOe 000pyZOBaHME [JISl 3aKalKH, OTXHUTa, OTIMYCKa, XHWMHKO-
TEPMUYECKOMN U IPYyTUX BUIOB TEPMUUYECKONH 00paOOTKH CTaJIel U CIJIaBOB.

Arperatbl HEIPEPHIBHOTO OTXKUTA U 3aKAJTKU. ABTOMATH3AIHS MIOJHOTO [IHUKIIA
TEPMUYECKON 00pabOTKH.

CriocoObl JOCTUKEHHSI BBICOKMX CKOPOCTEH HarpeBa U OXJaKICHUS U3ACIIUU
pu TepMUYecKoi oO0paboTke. BHyTpenHnne HanpspbkeHus U nedopmarus usnenuit
npu TepMuuecKkor oOpadoTke. HarpeB mpu tepMuyeckoir 00paboTKe M3IEeInili B
3alIUTHBIX CPEAax U BaKyyMe.



Hedektsl Tepmudeckoit 00paboTku. ['a30HACHINIEHHE W €r0 BIUSHUE HA
CTPYKTYPY Y CBOMCTBa CIJIaBOB. MeTo1bI 00pBOBI ¢ TOBOJKAMHU M KOPOOJICHHEM.

8. Ynpyras u miacrudyeckas aedopmanus. Pazpymenne

Huarpammsl 1eOpMHpPOBaHUST MOHO- M MOJUKPUCTAIIIOB, MHOTO(a3HbIX
CIUIaBOB. MeXaHU3Mbl yIpyroi M miactudeckoil nepopmanuu. lepopmanmoHHoe
YIPOYHEHUE, BIMSHUE HA HErO TeMIlepaTrypbl U ckopocTu nedopmanuu. Teopus
npenena Tekydectn. Oddekr baymunrepa. YmpouHenune mnpm 00pa3oBaHUU
TBEPJAbIX PACTBOPOB M TPU BBIACICHUU U3OBITOUYHBIX (a3 (KOTEPeHTHBIX U
HEKOT'€PEHTHBIX).

Bingaue pasmepa 3epHa Ha MEXaHWYECKHE CBOWCTBA. CBEPXIUIACTUYHOCTD.
HeynpyrocTs.

Xpynkoe W Bs3koe paspymeHue. Cxembl 3apoxaeHus TpemuH. Pacmnpo-
CTPaHEHHME TpPEIIMH IPU XPYNKOM M BS3KOM paspymeHuu. llpupoma xmamHo-
aomkocTH. [Topor xnagHonomkoctu. CTpoeHUE U3J10MOB

[Ton3ydects. MexaHU3Mbl U CTaUU MOJA3y4ecTH. Penakcanus HanpsyKeHH.
KpaTkoBpeMeHHasi W JJMTENbHAs NPOYHOCTh. BiusHME cocTaBa M CTPYKTYpBI
CIUIABOB Ha MOJI3Y4ECTb.

VYcranoctHasg npo4HOCTh. Jlnarpammel ycTanocTh. MeXaHuU3M yCTalOCTH.
@DaxkTopbl, BIUAIOIIME HA YCTAIOCTHYKO IPOYHOCTh. KOHTakTHas ycCTaJlOCTb.
N3HoC.

9. MeToabl HCCJIEI0BAHNS U KOHTPOJISA CTPYKTYPbI U CBOHCTB MeTaJLJIOB

Meroapl u3y4yeHHsT MHUKPOCTPYKTypbl. (CBeTOBas MHKpOCKONusA. MeTonbl
KOJIMYECTBEHHON MeTauiorpaduu. DNEKTPOHHAS MHUKPOCKOMUS (METOJ PEIUIUK,
Tu(pakiMoOHHAsT ~ MUKPOCKOINHMSI  pa3HbIX BHUAOB  (POJIBTH, CKaHUPYHOIIas
MUKPOCKOIIUSA, MUKpoAudpakius). PeHTreHOCTpYKTypHBIH U DIIEKTPOHHO-
rpaduyueckuit anaan3. MUKpOpPEHTTeHOCTIEKTpaIbHbIN aHanu3. JIoKanbHbIN aHaIu3
COCTaBa I10 AJIEKTPOHHBIM CIIEKTPAM.

Meronpl  usMepeHHs  (U3UYECKUX  CBOMCTB  (TEPMUYECKUU  aHAIU3,
KaJIOpUMETPHS, JAJIATOMETPUSL, HU3MEPEHHUE IUIOTHOCTH, PE3UCTOMETPUS,
MAarHuTHBIA aHAJINU3 U Ap.). MeToabl onpeaeneHuss KOppO3UOHHBIX CBOMCTB.

Mexannuyeckue CBOMCTBA METAUIOB M CIUIABOB. METOAbl UMX U3MEpPEHMUS.
Cratuueckne W JUHAMUYECKUE MCIbITaHUA. VIcnblTaHus Ha TMON3YYECTb,
JUTATEIIbHYIO MPOYHOCTh U PEJIaKCAllMI0 HAMPSKEHUM. Y CTAIOCTHBIE UCTIBITAHHUS.
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