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1. HOACHUTEJIBHASA 3AIINCKA

Ilenb BCTYNUTENBHOIO MCHBITAHUS — OLEHKA YPOBHS OCBOEHHUS IOCTYMNAIOIIHUM
KOMIIETEHIIMH, HEOOXOIUMBIX JUIsi OOy4eHHs B acnupaHType mo HampasieHuio 22.06.01
«TexHonmoruu mMaTepuanoBy.

®opma, NPOAOKUTETbHOCTH NPOBe/IeHUsI BCTYNUTEJIbHOr0 ucnbiTanus. Kpurepun
OLICHMBaHMUSI.

MuHMMaTbHOE KOJUYECTBO OaJUIOB IO pe3yJbTaTaM BCTYMUTENBHBIX HCIBITAHUN IO
HanpasieHuto  22.06.01  «TexHonorun  maTepuagoB», MNOATBEPXKIAIONICE  YCIEIIHOE
MPOXOXJACHUE BCTYNMHUTEIBHOIO UCHBITaHUS, cocTaBisger 40 OaioB MO BCEM YCIOBUSM
NOCTYIUICHUS.

BerynutensHble ucnbiTaHus no HampasieHuto 22.06.01 «TexHonoruu marepuanoBy
COCTOST W3 JBYX dYacTel: NHCHbMEHHBIM dK3aMeH U cobecemoBanue. [lIsi TIPOXOXKIACHUS
co0eceloBaHUs TOCTYMAIOIMUNA JIOJDKEH MPEJIOCTaBUTh IUIAH-TIPOCIEKT JAUCCEPTALMOHHON
pabotsl 1 MotuBaronHoe mucbmo (1000-1500 cnoB), oTpaxkaroriee mpudrHbl BeIOOpa HUTY
«MUCuC» 1 cooTBETCTBYIOLIEH TPOrPaMMBbI IOATOTOBKH.

BerynutensHble ucnbiTaHus 1o HampasieHuto 22.06.01 «TexHonoruu marepuanoBy
oneHuBaroTcs 1o 100-0amIpHON IKae.

[IpoaoKUTENBHOCTS MUCHMEHHOTO 3K3aMeHa — 90 MUHYT.

CobecenoBaHnue MPOBOAUTCS C BEIYIIUMH YYEHBIMH HalpaBJICHUsS, KOTOPbIE OLIEHUBAIOT
MOTHUBUPOBAHHOCTh A0MTypHUEHTa W €ro IulaH Oyaymed paboThl. MaKCHMalbHO BO3MOKHOE
KOJIMYECTBO 0a/IOB, KOTOPOE MOXKET MOJYyUYUTh a0UTYpPHEHT Ha cobecenoBanuu — 50.

IlepeyeHb NMPUHANJIEKHOCTEH, KOTOPbIE MTOCTYNAIONIUNA UMEET MPABO UCIOJIb30BATH BO
BpeMsi ~ NPOBEACHUS  BCTYNHUTEIBHOTO  MCHBITAHUS:  pydKa,  KapaHjaml,  JIacTHK,

HEIPOrpaMMUPYEMBIN KAJIBKYJISATOP.



2. COJEPKAHUE PA3JEJIOB

Pa3nen 1. MesxkaToMHbIe B3aMOIeHCTBHUS U 3JIEKTPOHHOE CTPOEHHe TBEPAOIro TeJia

1.1. OcHOBHBIE THUIIBI XMMHUYECKOH CBSI3U B TBEPABIX Tenax. IloTeHnnansl MeKaTOMHOTIO
B3aMMOJCHCTBHS. OHEPIUsl CBS3M METAJUIMYECKHX, KOBAJCHTHBIX, HOHHBIX KPHCTAJUIOB.
PaBHOBECHOE MEXaTOMHOE PaCCTOSHHUE.

1.2. DJeKTpOHHOE CTpPOEHHE TBEPAbIX TEI C PA3IMYHBIM THUIIOM CBs3U. Mozenb
CBOOOJHBIX DJIEKTPOHOB JJIsI METAJUIOB. BBIPOXKICHHBIM 3IeKTpoHHBIM Ta3. IlmoTHOCTH
cocrosiuuil. I[loBepxHocTh @epMu. 30HHAST TEOpUS] TBEPHABIX TEJ, DHEPreTHUYECKUM CHEKTP

OJICKTPOHOB B KpHUCTAJIJIC, ACJTICHUE TCJI HA IIPOBOAHWKH, IOJTYIIPOBOJHUKN U TUIJICKTPHUKH.

Pasnen 2. ATomHasi CTPYKTypa TBepaAbIX TeJsl

2.1 Kpucramnuueckue tena. TpaHCISAIMOHHAs CHUMMETpHsS. OJEMEHTapHas suyeika
KpUCTa/UIM4eCKOM pemieTku. Kpucramnuueckue cuHronn. Pemerku bpaBs. Toueunble u
IPOCTPAHCTBEHHBIE TIPYyNIbl CUMMeTpuu. KoOopIMHAIMOHHOE 4YHCIIO, IUIOTHOCTh YIAKOBKH.
Kpucramiorpadguueckie MHIEKCHl IUIOCKOCTEH M HampaBlIeHUH B pemeTke. AHHM30TPOIHS
CBOMCTB KpucTaiioB. Kpucramiorpaduueckas TEKCTypa HOTUKPUCTAIIIOB.

2.2. AMopdHoe cocTosiHre, MeTaiutnueckne crekina. Hanokpucramisl. KBazukpucTaibl.

Pasnea 3. /lepeKkThl KPHCTATINYECKOTO CTPOCHUS

3.1. Toueunsie nedexTel. Bakancum u  MeXy3enbHble aTroMmbl. PaBHOBecHas
KOHIIGHTpalusi TOuedHbIX JedekToB. HepaBHOBecHble ToueuHble nedekTel. Poxiaenue,
MUTpalKs U CTOK BaKaHCUM. [ pyIinbl BakaHCHUH.

3.2. ucnokanuu. Bekrop broprepca. IlnotHocts aucnokanuii. Kpaesas, BuHTOBas u
cMmelanHas auciokanny. CKoJibKeHUE U nepernoizanye auciaokanui. [loporu Ha nucinoxanusx.
[lone HanpspkeHUd © SHEprus auciaokanuil. B3aumoneiictBue aucnokauuii. IlonHbie u
yacTuuHble auciaokauuu. Jledekrsl ymakoBku. OOpa3oBaHME M pa3MHOXKEHHE AMCIOKALUH.
Uctounuk @panka-Puna. BzaumoneiicTBue nucrmokanuii U MPUMECHBIX aTOMOB. ATMOC(epsh
Korrpenna, Cuyka, Cy3yku.

3.3. I'panuiibl 3epeH U cyO3epeH. YTOJ Pa3oOpUEHTHPOBKH M DHEPTUs rpaHUIl. [ paHuUIIbI
HAaKJIOHA M KpydeHus. MalloyrioBble M BBICOKOYIVIOBBIE TpaHMIBI. Mwurpanus TIpaHMLI.

B3anmoperictBue rpaHul] 3¢peH ¢ IPUMECHBIMUA aTOMaMHU.



Paznen 4. @a3pl u Ga3oBbie pABHOBECUS B MaTepuajiax

4.1. Tsepable pacTBOpPHl 3aMEIICHHS, BHEAPEHUS U BbIYMTAHUS. YTOPSAOUYEHHBIE
TBEPJbIE PACTBOPHI (CBEPXCTPYKTYpPHI). DieKTpoHHble coeauHeHus (haszpl KOM-Posepn), ¢a3zbl
BHenpeHus, (has3wl JlaBeca, G-(a3sbl.

4.2. PaBHoBecue (a3 B MHOTOKOMIIOHEHTHBIX cucteMax. ®Da3oBbie nepexossl I u Il pona.
[IpaBuno ¢a3. {uarpamMmbl COCTOSHUS TBOWHBIX M TPOMHBIX CHCTEM C HEMPEPBHIBHBIM PSJIOM
TBEPJBIX PACTBOPOB, C OBTEKTUYECKHMH, MEPUTEKTHUECKUMU U  MOHOTEKTUUYECKUMHU
PaBHOBECHSIMH, C KOHTPY?HTHO M HHKOHTPYIHTHO IUIABSIIIIUMUCS MPOMEKYTOUHBIME (pa3zaMu, C
noJuMOp(U3MOM KOMIIOHEHTOB. VIcmonb3oBaHHE TE€OMETPUYECKON TEpPMOAMHAMUKH JJis

aHajIn3a JuarpaMm COCTOSTHUA.

Paszpnen 5. Inpdpysus

5.1. ®enomenonornyeckue 3akoHbl AupPy3un. Camomuddysus u rerepoaudysus.
Mopenb cnyuallHbIX OmyxaaHud ans omucanust auddysuu. Mexanusmbl auddy3uu, poib
TOYCUHBIX JedeKToB, aupdy3us Mo AUCIOKAUUSAM M TpaHMLAM 3epeH. TemmepaTypHas
3aBUCUMOCTh K03 punmenta nuddyzun.

5.2. Jludbdy3us B mone rpaaueHTa KOHIEHTparuii. KoHIeHTparmoHHas 3aBUCUMOCTh
kodurmento auddysun. Dddexr Kupkennamna. BrelpaBHuBaromas u paszaenuTeabHas

(peaxtuBHas) nupdys3us. Auddy3us B CUIOBBIX MOJSAX.

Paznen 6. Kpucranamnzanus

6.1. 'omoreHHoe 3apoXxaeHUE KPUCTAIIIOB B paciuiaBe. Kputuueckuii pazmep 3aposbliia.
CkopocTh 00pa3oBaHUsS M CKOPOCTh POCTa KPHUCTALIMYCCKUX 3apoisiiieii. HenpepbiBHBIN,
CTYINEHYATHI M JUCIOKAIIMOHHBIA MeXaHu3MbI pocta. KuHeTtnka kpucramumsanun. C-odpa3Has
auarpaMma Kpucramuimzanuu. Kputhueckas CKOpOCTh OXJIXKIEHUs paciuiaBa. ['ereporeHHoe
3apOoKICHHE.

6.2. OTKJIOHEHHS OT paBHOBECHS TMpU KpUCTAM3anu8u. BriusHue cKopocTh
OXJIQXKJICHUS U TPaJUEHTa TEMIEepaTypbl pacijlaBa Ha MHUKPOCTPYKTYpy. KoHIeHTpairmoHHOe
nepeoxiaxaeHue. Jyencras u neHapuTHas (Gopma pocTta KpUCTALIOB. JleHIpUTHAS JTHKBAIIUAL.
O6pa3oBanre MeTacTabMILHBIX (pa3 mpu KpucTauzanun. be3nudy3nonHas Kpucramm3aIus.

6.3. Ctpykrypa cnutka. MoaudunupoBanue. HampasieHHas kpucramuiu3anus. 30HHAS
naBka. BeipanimBanue MOHOKPUCTANIOB U3 paciljiaBa. 3aKaiKa U3 KUJIKOTO COCTOSTHUS.

6.4. OBTekTHUecKasa Kpucraumzanus. CTpoeHue IBTEKTUYECKUX KosoHuil. HopmanbHas,

aHOMaJIbHAaA W BBIPOKACHHASA SBTCKTHUKHU. HepI/ITeKTI/I‘IeCKaﬂ KpucTaljin3anus.



Paznen 7. @a3oBble npeBpalieHus B TBEPAOM COCTOSIHUU

7.1.  TlomumopdHbie mnpeBpamieHus. HopManbHBIE U COBUTOBBIA  MEXaHU3MBI
npeBpaieHus. [[puHIun cTpyKTypHOTO U pa3MEpPHOr0 COOTBETCTBHUS.

7.2. DBTEKTOMAHOE MpPEBpaAlIEHNE, MEXaHU3M M KHUHETHKA. DBTEKTOUIHOE MpPEBpaIICHUE
B  cramax. Crpoenne  mepauta.  JluarpamMMbl — HM30TEPMHUYECKUX  IPEBPAILICHHIA.
TepMOKHHETUYECKUE TUATPAMMBI.

7.3. MapreHcuTHoe TmpeBpauieHue. TepMoauMHaMHMKa, MEXaHU3M M KHUHETHKa
MapTEHCUTHOTO TMpeBpalleHus. MUKpocTpyKkTypa U cyOcTpykTypa MapTeHcuta. OO6paTUMOCTh
npeBpatieHus. Ihdext namatu Gopmsl.

7.4. belinuTHOEe mpeBpalieHHe. MexaHW3M M KHHETHKAa OEHHUTHOTO IpeBpaIleHusl.
CrtpoeHue OeitHHTA.

7.5. Pacmaag mepechlIEHHOrO  TBEpAOro pactBopa. CnuHOJaIbHBIA  pacnaj.
MonynupoBaHHbIE CTPYKTYphL. TepMoanHaMuKka 00pa3oBaHus MPOMEXYTOUHbIX (a3. Kiacrepsl,
3oubl ['unbe-IIpectona. KorepeHTHble, YaCTUUHO KOT€PEHTHBIE U HEKOTE€PEHTHBIE BBIJCIICHUS.
HenpepeiBHBIN M NpepbIBUCTBIA pacnai. Posib BakaHCHM, JUCIOKAlMM W TPAHULl 3€PEH B
MIPOLIECCAX BBIACIICHMUS.

7.6. YnopsnodyeHue TBepnoro pactBopa. JlanmbHuil u OMvmKHUN TOpsnoK. AHTH]a3HbBIE

JnoMeHbl. VI3MeHeHne CBOMCTB pacTBOPA IPU yIIOPAI0OUCHHH.

Paznen 8. CTpykTypHbIe nIpeBpanieHusi B TBEPAOM COCTOSTHUM

8.1. M3MmeHeHUsT CTPYKTYphl TpPH XOJOIHOW IuUIacTHYecKoW aedopmanmu. JluHum wu
NOJIOCKl  CKONBbXeHus.  Suencras  cyOcTpykTypa.  BojokHHCTass ~ MHUKpPOCTPYKTypa.
Kpucramnorpadpuueckass u meramiorpaduyeckass TeKCTypbl AedopManui, MEXaHHU3MBl HUX
o0Opa3oBaHus. AHM30TPOIIUS CBOMCTB TEKCTYPOBAHHBIX MAaTEPHUAJIOB.

8.2. M3MmeHeHUs1 CTPYKTypbl TPU HarpeBe IoOcie XOoloaHoM aedopmaruu. Bospar
(oTnpix, momuroHuzanus). llepBuunas, coOuparenbHas W BTOPHYHAs PEKPUCTAILIM3ALIMAL
JIBroKymias cuiia, MEXaHU3M M KHHETHKa 3THX mporeccos. [Ipupona kputudeckoit aedopmarum.
Huarpamma pekpuctaumzanuu. Kpuctamiorpadguueckas TeKCTypa pPeKpUCTALIM30BAHHOTO
MaTepuaia, MeXaHU3M ee 00pa3oBaHusl.

8.3. M3meHeHust CTPYKTyphl Npu ropsueil nedopmanuu. J[uHamMuyeckuii BO3BparT H
JUHAMHUYECKasl pEKPUCTAIIN3ALUS.

8.3. Cdeponmmsaiuss ¥ KOAICCICHINS BBIICICHUNA BTOpOW (a3bl B TETEPOTCHHOM

Marepuaiie. PacTBOpHO-OCaANTEIbHBIA MEXAHU3M.



Pa3znen 9. CriocoObI BO31€iicTBUSA HA CTPYKTYPY M CBOMCTBAa MAaTePUAJIOB

9.1. OcHoBbl TepMuueckoil o0paborku. Krnaccupukanuss BHIOB TEpPMUYECKOH
o0paboTku: omkuru 1 u 2 pona, 3aKkajka, OTIYCK, CTapeHUE, TEPMOMEXaHWYeCKas U XUMHUKO-
TepMuYecKas 00pabOTKH.

9.1.1. T'OMOreHHW3alMOHHBIA OTXKHUI, H3MEHEHUWE CTPYKTYPbl M CBOMCTB IpHU
TOMOTEHHM3AIIMOHHOM OTXKHUTe. [lopeKpUCTaIUIM3allMOHHBIN M PEKPUCTAIUIN3ALUOHHBIA OTKUTH.
@akTopbl, BIAMSIONIME HA pa3Mep PEKPUCTANIM30BAHHOTO 3epHa. OTXKUT AN yMEHbIICHHUS
OCTaTOYHBIX HAPSDKEHUH. MexaHN3M yMEHbIIEHUS! OCTaTOYHBIX HAMPSXKEHUH MPU OTHKUTE.

9.1.2. Pa3HOBMOHOCTH OTKHMIra 2 poJa: TOJHBIMA, HEMOJHbIA, HW30TEPMUYECKUM,
cheponIM3UPYIOLINNA OTKHUTH, HOPMAJIU3aLus, TATCHTUPOBAHUE.

9.1.3. 3akanka 6e3 moaIuMOp(PHOro MPEeBPALICHHUS.

9.1.4. 3akanka ¢ monmuMop(dHBIM TIPEBpaIICHUEM (3aKajika Ha MapTeHcuT). M3ameHeHue
CBOMCTB MpH 3aKalke Ha MapTeHCUT. KpuTuueckas CKOPOCTb OXJXKICHHUS MpH 3aKalke,
npokanuBaeMocTb. CrocoObl 3akalkd: B OJHOW OXJaxXJarolled cpele, B JBYX cpenax,
CTymneHuaTast, u30TepMuueckas (OeHuTHast), ¢ 00pabOTKOM X0JI0/I0M, TOBEPXHOCTHAS.

9.1.5. Crapenne. HM3MeHeHHE CBOWCTB CIUIaBOB IMIpU CTapeHuu. JlucrepcuoHHOe
TBepaeHue. EcrecTBeHHOE U MCKycCTBEHHOE cTapenue. [lepectapuBanue.

9.1.6. Otniyck. V3mMeHenue ¢a3oBOro cocraBa, MUKPOCTPYKTYPBl U CYOCTPYKTYpBI TpH
otmycke craneii. O6paTumas u HeoOpaTUMasi OTITYCKHAsl XPYTKOCTb.

9.2. Tepmomexanudeckas oOpaboTka. HuszkoremmeparypHass ¥ BBICOKOTEMIIEpaTypHas
TepMOMEXaHn4Ieckasi 00paboTKa CTaJIe U CTapEIONINX CIIaBOB.

9.3. Xumuko-tepmuueckas o0paborka. M3mMeHeHus cocrtaBa M CTPYKTYpHI IIPH XUMHKO-
TepMuueckoii oopadorke. Onnodasnast u MuorodasHast AuPpPy3noHHbIe 30HBI. CBSI3b CTPOCHUS
nuddy3noHHOTO ClIosi ¢ quarpaMmon coctostaus. b dy3rnoHHOe HACHIICHHNE HEMETANIAMHA H
metautamu. {uddy3nonHoe yaaneHune 3J1eMEeHTOB.

9.4. IlopomkoBast METaJUTyprHsi, OCHOBHBIE TEXHOJIOTHYECKHE HTAITBL.

9.5. Metoapl 00pabOTKM TOBEPXHOCTH U TOJYYCHUs MOKpHITUH. VI3MeHeHue
MOBEPXHOCTHOTO CJIOS MaTepUaIOB MPH BBICOKOIHEPTeTHUECKUX BO3IAEHCTBUSIX. DIEKTPOHHO-
Jay4yeBas W Ja3epHas oOpaborka. MonHas wummianTanus. VMoHHO-IIJIa3MEHHOE paclblICHHE.

Tepmuueckoe HanbuleHue. OcakIeHUEe U3 Ta30BOH (ha3bl. DIEKTPOTUTHUECKOE OCAKICHHE.

Paznen 10. Ilnactudeckas aedopmManusi U paspylieHue. MeXaHHYeCKHe CBOICTBA
MaTepuaioB
10.1. Ilnactuueckass naedopMarisi CKOJBKEHHEM M JBOMHUKOBaHHMEM. Jluarpammbl

nepopmManmd  MOHO- M HoJMKpucTauioB. CucremMbl  ckonbxkeHus. Jlepopmanmonnoe



YOpPOUYHEHUE; BIUSHUE Ha HEro TeMIepaTrypbl W ckopoctH nedopmanuu. Teopus mnpenena
TEKYUYECTH.

10.2. OcHOBHBIE = MEXaHMUYECKHE  XapaKTepUCTHKU  MaTtepuanoB. Ilpenenst
MPOMOPLUUOHAIBHOCTH, YNPYTrOCTH, TEKYYeCTH M MPOYHOCTH, MCTUHHOE COMPOTHBIICHUE
pa3phIBY, XapaKTEPUCTUKH IIACTUYHOCTH MPHU PACTKEHUH, TBEPAOCTh, BA3KOCTh pa3pyLICHUs U
yaapHasi BS3KOCTb.

10.2. VYnpounenue mnpu o0Opa30BaHMHM TBEPIABIX PACTBOPOB W TPHU BBIIEICHUU
M30BITOYHBIX (ha3 (KOTEPEHTHBIX U HEKOTEPEHTHBIX ). BrusHue pazmepa 3epHa Ha MEXaHUYECKHE
cBoiicTBa. CBEpPXIIACTUYHOCTb.

10.3. Xpynkoe U Bs3Koe pazpylieHue. MexaHu3Mbl 3apOXKIEHUS  TPELIUH.
PacnpocTpanenue TpemuH HpU OpU XPYNKOM M BSI3KOM paspyuieHuu. Kpurepuu BS3KOCTH
pazpyumieusi. CtpoeHue u3iIoMoB. l[lepexon oT Xpymnkoro paspyueHus K BsiskoMmy. [lopor
xnagaoiaoMkocTH. [Ipupona xnagnomomkoctu MetamwioB ¢ OLIK-pemerkoit. Crioco6sr 60pHOBI €
XJIQJIHOJIOMKOCTBIO.

10.4. Xaponpounocts. Cragum mnonsyuectd. Penakcanus HanpspkeHMH. JlnuTenbHas
POYHOCTh. BiMsiHUE cocTaBa U CTPYKTYphI MaTepuaa Ha )KapolpOYHOCTb.

10.5. VYcramocts. [uarpammbl ycTajnocTu. MexaHU3M YCTaJOCTHOTO pa3pylIeHUs.
@akTophl, BIUSIONIME HAa YCTAJOCTHYIO INMPOYHOCTh. TepMuueckas ycTanocTb. KoHTakTHas

YCTaJIOCTb.

Paznen 11. BzaumoaeiictBue MaTepuaJioB ¢ OKpPYsKaloLiei cpeaoi

11.1. Oxucnenue, TepMoaMHAMHKa M KHHETHKa Ipolecca. JlernpoBaHue ¢ LEIbIO
3alllUThl OT OKUCIIEHUS. BHYTpeHHEE OKUCIIEHHUE.

11.2. DOnextpoxumuueckas Koppos3us. PaBHOMepHas, MEXKKPHUCTAJUIMTHAsA, TOYEYHas
koppo3us. Kopposust mox HampspkeHueM. KopposuonHoe pactpeckuBanue. Koppos3moHHas

ycTtanoctb. Koppo3usi B KUAKUX METaIax.

Paznen 12. ®usnyeckue CBOMCTBA MATEPHAJIOB

12.1. Ynpyrue cBoiicTBa MarepuayioB. 3akoH ['yka JJisi M30TPOMHBIX M AHU30TPOITHBIX
MatepuanoB. CBsi3b MOAYJEH yHOPYrocT ¢ IOTEHUHUAIOM MEXKAaTOMHOTO B3aWMOJCHCTBUS.
Mopynu ynpyroctu reTeporeHHbIX MaTepUaioB.

12.2. Tepmudeckoe pacmupeHrne. AHTapMOHU3M KOJIeOaHW aTOMOB B KPUCTAJTHIECKOM
pemierke. TemneparypHbIil K03()PUIMEHT TMHEHHOTO paCHIMPEHNUs TETEPOTreHHBIX MaTEPHAJIOB.

12.3. TermoemkocTb. KBaHTOBBIE TEOPHM PEIIETOYHOM TEMJIOEMKOCTH OWHIITEWHA U

Hebas. Temmeparypa J[lebas. CroekTp HOpPMalbHBIX KojeOaHUM pemeTkd. DOOHOHBIL.



AHrapMoHM4YECKasi  COCTABJISIIOLIAS  TEIUIOEMKOCTH. BakaHcrnoHHas ~ cocTaBIstOIIAs
TEIUIOEMKOCTH.  OJIEKTPOHHAsl  TEIUIOEMKOCTh.  TemIoeMKocTh  cijiaBoB.  M3meHeHue
TETIOEMKOCTH MPH (Ha30BBIX U CTPYKTYPHBIX MPEBPALICHUSX.

12.4. TermnonpoBOAHOCT, MaTepuanoB. KuHeTnueckas Teopusl TEMJIONPOBOIHOCTH.
Bpemss u qnmHa cBoOOomHOTO Mpobera. Pemerounas (hoHOHHAs) TEMIOMPOBOJAHOCTDH; (DOHOH-
(¢oHOHHOE paccesHue, paccessHue (QOHOHOB Ha JAedeKTax KPUCTAUIMYECKOW pEIIeTKH |
IpUMECIX, H30TOMMYECKOE paccestHhue. OJEKTPOHHAs  TEIIONPOBOJHOCTb,  PacCesHUE
3JIEKTPOHOB MPOBOJUMOCTU Ha (OHOHAX, TPUMECAX U JIe(eKTax.

12.5. DnexTponpoBOAHOCTh. DIEKTPOHBI TPOBOAUMOCTU. BpeMmst penakcamuu. Paccesnue
3NIEKTPOHOB Ha (poHOHAX, nedekrax pemeTkd, npumecsx. [IpaBuno Martuccena-dneMuHra.
BnusHue temmeparypbl W JIETUPOBAHMSI Ha DJJIEKTPUYECKOE COMNPOTHBICHHE METANIOB U
MOJIYyITPOBOIHUKOB. CONPOTHUBIIEHUE TBEPABIX PACTBOPOB. CBA3b 3JIEKTPO- U TEIIONPOBOJHOCTH
METaJUIOB. DJIEKTPUUYECKasi IPOBOJUMOCTb T€TEPOT€HHBIX CIIABOB.

12.6. MaruutHble cBoiicTBa. /lnamarHeTusMm M mapamarsHeTusm atomoB. 3akoH Kropu.
JlnamarHeTusM M [apaMarHeTU3M 3JEKTPOHHOTO rasza. MarHurHoe  ynopsijoueHHeE.
deppomMarHeTusM. MonekynsgpHoe rnojue Beiicca. O6menHoe B3aUMO/ICHCTBHUE.
®eppoMarHuTHbIE JOMEHBI. JlOMEHHBIE TpaHUIbl. ODHEPrus MArHUTHOM aHHU30TPOIHH.
XapaKkTepUCTUKN TETIM TUCTEepe3rca M KPUBOH HaMarHW4MBaHUs (eppoMarHeTHka. Teopus

KO3PLUHUTUBHOW CHIIBI.

Paznen 13. MeToabl uccjieIOBaHUS U KOHTPOJISI CTPYKTYPbI M CBOMCTB MaTepHaJIOB

13.1. JIudpakunoHHbIE METOABI MCCIEJOBAHUS AaTOMHOH CTPYKTYyphl MaTepHajoB.
Oco0eHHOCTH pacHpOCTpaHEHUsSI BOJIH B MEPUOIUYECKUX CTPYKTypax. 3akoH Bymwga-bparra.
O6parHas pemierka. OCHOBHBIE METOJABI PEHTTEHOCTPYKTYPHOTO aHajau3a. PeHTreHOoBCKas
nudpakTomerpus. KadecTBEHHBII W KOJMYECTBEHHBIH PEHTICHOBCKUM (ha30BBIA aHAIIU3.
OnexTpoHorpadust U HelTpoHorpadus. PenrreHorpaduueckuii aHamm3 TEKCTyp, OCTATOYHBIX
HANPSDKEHUH, AePEKTOB KPUCTAJUIMUECKON DPELISTKH, THIA TBEPJOTO PaCTBOPA, XMMHUYECKOTO
JAJIBHETO MOPSIJIKA.

13.2. TlpocBeunBaromass U pacTpoBasi 3JEKTPOHHAS MHUKPOCKOMUS, aHauu3 (Ha3oBOro
cOCTaBa, MUKPOCTPYKTYPHI U 1e(DeKTOB KPUCTALTUIECKOTO CTPOCHHUSI.

13.3. Mertob1 JIOKQJIBHOTO aHanmsa XUMHYECKOTO COCTaBa.
MUKpOPEHTI€HOCHEKTPATbHBII aHaJu3. Osxe-31eKTpoHHas CIIEKTPOCKOIIHSI.
PeHTreHonneKTpoHHasi CHEKTPOCKOMUsl (IJIEKTPOHHAsl CHEKTPOCKOMHUS Il  XUMHYECKOIo

aHanmu3a). Macc-cieKTpoCKONUsl BTOPUUHBIX HOHOB.



13.4. M3yyeHue MUKPOCTPYKTYpPbl C TIOMOIIBIO CBETOBOM MHMKPOCKONHH. MeTobl
KOJTMYECTBEHHOW MeTaiorpadum.

13.5. Metoast uamepenns pusndeckux cBoucTB. Tepmudeckuii anann3. AOCOMIOTHBIN U
muddepeHIManbHbI MeToIbI H3MepeHus. Kamopumerpust; MeToabl CMeIlIeHrs, BBOJa U MPOTOKa
TEIJIa; CKaHUPYIOIIas, MOIYJSLMOHHAs W HMIYJbCHas Kaimopumerpus. Jlumatomerpus;
ONTHUYECKUM, €MKOCTHBIM, HWHAYKTUBHBIM JAaTYUKHA IepeMelIeHUusa. MeToabl H3MEpEHHs
TEIJIONPOBOAHOCTH. Pe3ancromeTpusi, MOCTOBBIE U MOTEHIIMOMETPUUECKUE MeToibl. M3Mepenue
MarHuTHBIX CBOWCTB JWa-, mapa- W ¢eppoMarHeTukoB. OrmnpeneneHue MmapaMeTpoB KPHUBOU
HaMarHM4YMBaHUs U METIM THCTEPE3NCA B CTATUYECKOM U JUHAMUYECKOM PEKUMAX U3MEPEHUS.
TepmoMaruuTHbli aHanmu3. llpumeHeHue wu3MepeHH (QU3MUECKUX CBOWCTB I pPELICHUS
MaTepraIoBeTIECKUX 3a/1a4 (M3YUCHHsI U3MEHEHHI CTPYKTYPHI U (Pa30BBIX MPEBPAIICHUI).

13.6. MeToabl MEXaHMYECKUX HCTIBITaHUNA. VcTibiTaHus Ha pacTshKEeHUe, CyKaThe, U3ruo,
KpyueHue. M3mepenue MukpoTBeprocTd W TBepaoctu no bpunemnto, Poksemty, Bukkepcy.
HcnbiTanusa Ha MON3y4ecThb, JJIUTEIbHYIO IPOYHOCTD, PEAKCALINIO HANIPSHKEHUH. Y CTaIOCTHBIE

HUCIIbITAHUA.

Paznen 14. OcHOBHBIE KJIACCHI MATEPHAJIOB B METAJLIyPrUd

14.1. Knaccudpukanuu MaTepualoB MO XMMHUYECKOMY COCTaBy, CIOCOOY MOJY4YECHHUS U
Ha3Ha4YeHHIO. MeTallnyecKrue 1 HeMETaJUTMYeCKUEe MaTepHaibl.

14.2. CninaBbl Ha OCHOBE KeJe3a. YTIIEpOAUCThIe cTanu. benble, cepbie, MOJIOBUHYATHIE,
KOBKHE U BBICOKOIIPOYHBbIE YyryHbI. JlernpoBaHHble cTany, Kiaccupukanuu Mo ¢Ga3zoBoMy
paBHOBECHIO, CTPYKTYpE, obnactu MIPUMEHEHUS, YPOBHIO JIETUPOBAHHOCTH.
HuskonerupoBaHHble cTalld MOBBIMIEHHOW TPOYHOCTH. KOHCTPYKIIMOHHBIE yIyUlllaeMble CTalH.
[IpyxuHHbIe W M3HOCOCTOWKME cTanu. llltammoBeie ctanu. WMHCTpyMEHTalbHBIE CTalu ISt
PEXYIIET0 U U3MEPUTEIHHOIO HHCTpYMeHTa. bricTpopexymue cranu. XKaponpounsie heppuro-
NEepIUTHBIC, MAPTEHCUTHBIE U ayCTCHUTHBIC cTaiu. Hepxaserome GpeppuTHbIE U ayCTEHUTHBIC
ctanu. JKapocToiikue CcTau.

14.3. 1IBeTHBIC METAUIBI W CILIABBI, JICTHPOBAHUE, TepMHUUECKass 00paboTKa, CTPYKTYpa,
CBOMCTBA, 00JIaCTH TPUMEHEHHUS. AJTIOMUHHUI U €T0 CTUIaBbl. MarHuii u ero CrutaBel. TUTaH U €ro
criaBbl. Hukens u ero craBel. Meap u ee criaBbl. CiiaBbl HA OCHOBE TYTOIUJIAaBKMX METAJNIOB
(Mo, W, Nb, Cr). llunk, cBHHEII, 0JIOBO U X CILIABBI.

14.4. Marepuansl ¢ 0COObBIMH (U3MYECKUMU CBONWCTBaMH (MIPEIU3HOHHBIE CIUIABHI).
[TpoBOAHMKOBBIE U PE3UCTUBHBIE CIUIaBbl. CBEPXIPOBOASIINE MaTepHaibl. MarHUTHO-MSTKUE U

MarHUTHO-TBep/ble MaTepuaiibl. CIUIaBbl ¢ 0COOBIMH YIPYTUMH U TETIJIOBHIMU CBOWCTBAMH.
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14.5. KoMmo3unuoHHBbIE Marepuaibl. J(MCHIEepCHO-YNPOYHEHHBIE KOMIO3UIIMOHHBIE
MaTepHajbl Ha aIIOMUHHEBON U HUKEJIEBOW OCHOBE, CTPYKTYpa M CBOWCTBA, MPUHIUIIBI BHIOOpA
yOpo4HHUTENEH. BONOKHHCTBIE KOMIO3UIIMOHHBIE MaTepuajbl HA OCHOBE AJIOMHUHMS, TUTaHa,
HUKEJIS, MaTHKS; BUIBI U CBOKWCTBA yIpoyHUTened. CIIOMCThIE KOMIIO3ULIMOHHBIE MaTepUalbl Ha
OCHOBE METaJIOB, HEOTPAaHUYEHHO PACTBOPSIIOIIMXCSA IPYTr B ApPYyre, HE PacTBOPSIOIUXCA WIN
o0pa3ylouMx UWHTepMeTauIuAbl.  HampaBiieHHO  KpUCTaJUIM30BaHHBIE  KOMIIO3ULIMOHHBIE
MaTepuaibl 3BTEKTUYECKOIO U HEIBTEKTUUYECKOTO TUIA. MIHTepMETAIIIMUECKUE COEUHEHMS KaK
OCHOBA ’KAPONPOYHBIX CIUIABOB, IIOJy4aeMbIX HAIIPABJICHHOW KPUCTAJLIN3aLuEeH.

14.6. Hemerainmuueckne wmatepuanbl. MimeanbHas W peanbHas CTPYKTypa Trpadwura.
VYraerpadguroBsle Marepuaibl, CTpyKTypa M cBoicTBa. llonMkpucTauIMdecKue anMasbl,
¢usnueckas kimaccudukanus, CTPyKTypa, XMMHUYECKHH M HM30TONHBIM COCTaB, AE(PEKTHOCTD,

CBOMCTBA.
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