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1. IEJTA OCBOEHMSI IM CLUIIJIMHBI (MOYJI5D)

1.1 | [Tpro6pcTH 3HAaHUS O CBOWCTBAX MPUMEHIEMBIX MaTEPHAIOB M HA MX OCHOBE OIPEAENATH KPYT 3a7ad B paMKax

MOCTaBJICHHOMN LIEJIH K BbI6l/lpaTb ONTHUMAaJIbHBIE CIIOCOOBI UX pemenus.

2. MECTO JUCIHUIIJIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0
2.1 | TpeGoBaHus K NpeABAPUTEIBLHOM IOAT0TOBKE 00y4al0ILerocs:
2.1.1 | ®usuka
2.1.2 | Xumus

2.2 | JucuumuinHbI (MOXYJIN) M MPAKTHKH, ISl KOTOPHIX 0CBOEHHE TAHHOI JUCIHILITMHBI (MOTYJIsI) HEOOX0ANMO KaK

npelecTBYIOlIee:

2.2.1 | OHeprocOepekeHHe B TEIUIOIHEPTETUKE

2.2.2 | IloaroroBka K mpolenype 3allyuThl U 3alIUTa BHITYCKHON KBATU(pUKAIIMOHHON paboThI

2.2.3 [ IIpon3BoaCTBEHHAS NMPAKTHKA: IPEIAUILIOMHAs IPaKTUKA

2.2.4 | Ilpou3BoAcTBEHHAs IPAKTUKA: SKCILTyaTallUOHHAS IIpaKTHKa

2.2.5 | Pexxumsbl paboTh! 1 9kcIuTyatanus TOC

3. KOMIIETEHIIMA OBYYAIOIMIET'OCA, @®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUTLTUHbI

(MOJYJIS)

IIK-1: Benenue 3aganHoro pe:xuma padotsl ooopyaosanus TOC

HH}]HKaTOp JAOCTHKCHUA KOMIICTCHIIHHA

IIK-1.4: Cnoco0eH k BeJeHHIO0 BOJHO-XUMUYECKOI'0 pe:kuma

IIK-2: PazpaGaTbiBaeT MepONPUATHSI 110 IHEPro- U pecypcocodepe:xenuro Ha TIOC

I/IH}II/lKaTop JOCTHIKCHUSA KOMIICTCHIIMU

MK-2.1: /lemoHCTPpUpYET 3HAHME HOPMATHBOB T10 FHEPIO- U pecypcociepesKeHNuI0

B pe3yabTaTe ocBOEHMSI IUCHHILIMHBI (MOIYJIs1) 00yUalOLIHiics JOKeH

3.1 |3uaThb:

3.1.1 | CoiicTBa MaTepHaIOB, IPPMEHIEMBIX B IpoQeccHoHansHoH aestenbroct [TK-2.1

3.1.2 | HopmaTuss! o sHepro- u pecypcocoepexenuro [1K-2.1

3.2 | Ymerh:

3.2.1 | Bectu BogHO-xuMu4eckoro pexkuma TOC I1K-1.4

4. CTPYKTYPA U COAEPKAHUE JUCOUILTAHBI (MOIYJIST)

Kon HaumeHoBaHue pa3jiesioB M TeM /BUJ Cemectp | YUacoB | Komneren- | Jlutepatypa | Uurte | Ilpumeuanue
3aHATUS 3aHsTHs/ / Kype 007071 PaKT.
Paznen 1. OcHOBBI MaTepuasioBeeHUsI
1.1 Tema 1 CTpoeHne MaTepuaoB. 3 | [K-2.1 K- | JI1.1J12.1J13. 0
Mertaisl 1 X CIUIaBbl. MexaHHYeCKHe 1.4 1J13.2
CBOIICTBa MaTepUasoB o1

CTpoeHne MEeTaIoB U CIUIaBOB,

(G y3nOHHBIE TPOLIECCHI B METALIE.
Tunsl cBsA3€i B TBEPIBIX TElax.
Kpucranmimueckoe CTpoeHHE METaIIOB.
THIBI KPUCTATITMYECKUX PEIIETOK
MeTautoB. [TomumopdusaM. AHU30TPOTTHS
CBOWCTB MeTayuTOB. CTpOSHHE peaTbHBIX
kpucTamioB. JledexTs
KPUCTAITUYECKOTO CTPOCHMsI. BHIb
neeKToB, nX Kiaccudukarys. MeTosl
oTIpeNieNIeH sl TBEpOCTH. VcribiTanus Ha
pacTsHKeHHe U Ha YAapHYIO BSI3KOCTb.
/JTex/




1.2

Tema 1 CtpoeHne MaTepHaios.
Mertasisl ¥ UX cIu1aBbl. MexaHu4yeckue
CBOJCTBa MaTepHaJIOB

CTpoeHne MeTaIoB U CIUIaBOB,
IuQy3HOHHBIE TPOLIECCHI B METAJLIE.
Tunsl cBsA3€H B TBEPABIX TENAX.
Kpucrammmaeckoe CTpoeHNE METAIIIOB.
Tumb! KPUCTAIINYECKUX PEIIETOK
MetaiwioB. [Tomumopdusm. AHu3oTpONIHS
CBOHCTB MeTa10B. CTpOCHHE pearbHBIX
kpucTamioB. JledexTs
KPUCTAJITIUECKOTO CTpOeHUs. Busl
nedexToB, nx Knaccupukanus. MeToasl
OIIpeAeIeHNs TBePIOCTH. VIcTibITanus Ha
pacTsKeHHE U Ha YIapHYIO BA3KOCTb.
/Cp/

16

IK-2.1 IK-
14

JI1.1J12.1J13.
1J13.2
Ol

1.3

CBoiicTBa U MoKa3aTeIy KayecTBa
marepuana. MexaHW4ecKue CBONCTBA.
HedopmatuBabie cBoiicTBa. [IpodHOCTS,
METOIbI OLIEHKH [TPOYHOCTH. YTpyrue
cBoiicTBa. CriennagbHbIC MEXaHHUECKHE
cBoiicTBa. 'mnpodusndeckue cBoiicTBa.
BogocroiikocTts 1 kK03 HueHT
pasmsirdeHus. Bnusinue BnaxxHOCTH Ha
CBOICTBa MaTepuaioB. Temropu3ndeckue
cBoiicTBa. CTaHIApTU3AIMA U YIIPaBICHIE
Ka4ecTBOM nponykimu. /JIex/

MK-2.1 IIK-
1.4

JI.1J12.1J13.
1J13.2
€|

14

BupTyanbHbie 1a0.padoTHI: 1.
OmpeneneHne TBEPIOCTH MaTepHAJIOB 2.
MUKpOCKONIUYECKUI aHAINU3 METAJLIOB 3.
IocTpoeHne quarpaMMBbl COCTOSTHHS
CBHHEI-0JIOBO TEPMUYECKIM METOIOM 4.
MHUKpOCTPYKTYpa 3KeNe30yTrIePOAUCTEIX
CILIABOB B PABHOBECHOM COCTOSIHHH 5.
3akanka yriaepoaucTo cranu 6. OTmyck
yraepoaucToii cramm /J1a6/

IK-2.1 IIK-
1.4

JI1.1J12.1J13.
1J13.2
€|

1.5

CBoiicTBa M IMOKa3aTeNIM KayecTBa
MaTepuana. MexaHudeckue CBOMCTBA.
HedopmaTtuBHbie cBoiicTBa. [IpoYHOCTD,
METO/IbI OLIEHKH [IPOYHOCTH. YIIpyrue
cBoiicTBa. CriennaibHble MEXaHUYEeCKHe
cBoiictBa. ['mapodusnyeckue cBOWCTBA.
BonocToiikocTth 1 K03(hHUITHECHT
pasmsirdenus. BnusiHue BnaxxHOCTH Ha
CBOICTBa MaTepuainoB. Temnopusndeckue
cBoiicTBa. CTaHIapTU3alMA U yIIpaBlieHUEe
KadecTBOM mpoaykiuu. /Cp/

16

IK-2.1 IIK-
1.4

JI1.1JI12.1J13.
1J13.2
€]

Paznen 2.

2.1

Bupryansaeie nad.padotsr: 7. Vzydenue
MHKPOCTPYKTYpBI JIETHPOBAHHBIX CTallel
8. 3yuenune MUKPOCTPYKTYPbI [IBETHBIX
craBoB 9. [ToctpoeHue auarpaMmel
COCTOSIHHS KEJIe30YTIIEPOIICTHIX CTIIABOB
10. Omxur u HopManu3anust ctanmu 11.
MakpoaHain3 1 1e(EeKTOCKOHs
metauioB 12. Ilnactudeckas
nedopmartus, HaKIer 1
peKpucTauIM3anus MetayuioB /J1ab/

[IK-2.1 IIK-
1.4

JI1.1J12.1J13.
1J13.2
€|




2.2

Tema 2 Teopust CrIaBoB.
dopMupoBaHUE CTPYKTYPhl METAJUIOB U
CIUTABOB IPH KPUCTAITU3ALUN
Da30BO-CTPYKTYPHBINA COCTaB CILIABOB.
Merannuueckue cruiasbl. TBepibie
PacTBOPBI, XUMUYECKUE COCIMHECHHUS,
TeTepOTreHHbIE CUCTEMBI.
Kpucrannuszanus MeTamioB U CIIaBOB.
TepMoaMHAMUYECKUE OCHOBBI, MEXaHU3M
1 KMHETUKA KPUCTAJUTM3AIMHA METAJIJIOB.
MoauduurpoBanue. MeToast
YIIPOUHEHHs CIIaBOB

/JTex/

IK-2.1 IK-
14

JI1.1J12.1J13.
1J13.2
Ol

23

Tema 2 Teopusi criaBoB.
dopmMupoBaHUE CTPYKTYPHI METAJUIOB U
CIUIABOB MPU KPUCTAIUIU3ALUI
®Da30BO-CTPYKTYPHBIHM COCTaB CIIJIaBOB.
Merannuueckue cruiaBbl. TBepbie
pacTBOpBI, XMMUYECKUE COECTUHEHHUS,
reTepPOreHHbIE CUCTEMBI.
Kpucrannuzaius MeTaysuioB U CILIaBOB.
TepMoarHaMHUYeCKUE OCHOBBI, MEXaHU3M
Y KHHETUKa KPUCTAJUIN3aLUH METAJIOB.
MoaudunupoBanue. MeTo bl
YIIPOYHEHHS CIIJIABOB

/Cp/

16

IIK-2.1 IIK-
1.4

JI1.1J12.1J13.
1J13.2
€|

24

Tema 3 CrnaBbl CHCTEMBI «KEJIE30-
YrIepom»

JmarpaMma COCTOSIHUSI CHCTEMEI CIIIIABOB
Fe-C. ®a3sl 1 CTPYKTypHBIE
COCTaBJIAIOIINE JHATPAMMBI,
KPHCTAJITIYECKOE CTPOEHUE, CTPYKTYpa,
cBoiicTBa. JIMHNM TUarpaMMel.
Kpurnueckue Touku Ha guarpamme Fe-C.
Kraccudukanus yrinepoaucTsix craiei n
HX MapKHpoBKa. BiusHue yrinepona n
MIOCTOSIHHBIX IIPUMECEH Ha CBOICTBA
ctanu. Yyrynsl. Kimaccuduxauus
yyryHoB. [Iporiecchl rpadutHzannm.
Bnmsune yriepona, Mapraina, KpeMHHUS,
cepsl 1 ocdopa Ha CBOWCTBA UYTYHOB,
CKOPOCTH OXJaXJeHUs. MapKupoBKa
yyryHoB. Cepblil uyryH. KoBkuit uyryH.
Beicokonpounslil uyryH. CrnenuaibHble
qyTYHBI

/JTex/

IK-2.1 IK-
14

JI1.1J12.1J13.
1J13.2
Ol

2.5

Tema 3 CriiaBbl CUCTEMBI (OKENE30-
YLIIEpoa»

Juarpamma cOCTOSIHUSI CUCTEMBI CILIaBOB
Fe-C. ®a3b1 u cTpyKTypHBIC
COCTaBJISIOIINE AUarpaMMBl,
KPUCTAJLINYECKOE CTPOEHHE, CTPYKTYpa,
cBoiicTBa. JINHUK AMAarpaMMBl.
Kputnueckue Touku Ha quarpamme Fe-C.
Knaccudurkarms yrnepoucTsix craneii n
WX MapKUpoBKa. BiusHue yriepona u
MIOCTOSIHHBIX NTpUMeceil Ha cBOIcTBa
cranmu. Yyrynel. Kimaccudukanms
uayryHoB. [Iporeccs! rpadutuzanuu.
Bnusaue yriaepona, Maprasua, KpeMHUS,
cepsl 1 Gocdopa Ha CBOHCTBA UYyT'YHOB,
CKOpOCTH OXJaxAeHus. MapkupoBka
yyryHoB. Cepblif uyryH. KoBkuit uyryH.
Bricokonpounslii uyryH. CrnenuaibHble
YYTYHBI

Mp/

IIK-2.1 IIK-
1.4

JI1.1J12.1J13.
1J13.2
€|




2.6

Tema 3 CrnaBbl CHCTEMBI «KEJIe30-
YrIepom»

JlmarpaMma COCTOSIHUSI CHCTEMEI CIIIIABOB
Fe-C. ®a3sl 1 CTPYKTypHBIE
COCTaBJIAIOIINE JHATPAMMBI,
KPHCTAJITHYECKOE CTPOEHUE, CTPYKTYpa,
cBoiicTBa. JIMHNM TUarpaMMel.
Kpurnueckue Touku Ha guarpamme Fe-C.
Kiaccudukanus yrinepoaucTsix craiei n
HX MapKHpoBKa. BiusHue yrinepona n
MIOCTOSIHHBIX IIPUMECEH Ha CBOICTBA
ctanu. Yyrynsl. Kimaccuduxauus
yyryHoB. [Iporiecchl rpaduTHzanum.
Bnmsaue yriepona, Mapraina, KpeMHHS,
cepsl 1 pocdopa Ha CBOWCTBA UYTYHOB,
CKOPOCTH OXJaXXJeHUs. MapKkupoBKka
uyyryHoB. Cepblil uyryH. KoBkuit uyryH.
Beicokonpounslil uyryH. CrnenuajibHble
qyT'YHBI

/Cp/

16

IK-2.1 IK-
14

JI1.1J12.1J13.
1J13.2
Ol

2.7

Tema 4 MeToibl TEpMUUECKON U XUMUKO-
TepMHIECKOH 00paboTKH

Teopust TepMuyeckoit 06pabOTKH.
JluarpaMma nakxJJeHHOTO ayCTEHHTA.
Knaccudurkanms BugoB TepMoo0padboTKy.
Bunst orxura 1 poga: audby3HOHHBIH,
peKpUcCTaIN3alNOHHBIN. BiusHue
BEJIMYMHBI 3ePHA Ha CBOMCTBA CTAIIH.

Omxur ¢ pa3oBoii nepexpucTaIN3aneii:

TIOJIHBIH, HEMOJIHBIM, U30TEPMUYECKUI
OTKUT. 3aKajKa cTanu MeTo/ bl 3aKalKH.
OTIycK CTany ¥ Ha3HAYeHHE OTITyCKa.
XuMHKo-TepMuIecKkas 00paboTka CTalH.
@dusndeckre 0CHOBBI XUMUKO-
TepMHIECKON 00pabOTKH

Mp/

IIK-2.1 IIK-
1.4

JI1.1J12.1J13.
1J13.2
€|

2.8

Tema 4 MeToabl TepMUUECKON U XUMHUKO-
TEpPMUYECKOH 00paboTKH

Teopus TepMHYECKOH 00pabOTKH.
JlmarpaMma J1axxJJeHHOTO ayCTCHHTA.
Knaccudukanus BugoB TepMoo0padboTKy.
Bumet omkura 1 poga: auddy3noHHbIH,
PpeKpUCTAIUTH3AIMOHHBINA. BriusHue
BEJIMYUHEI 3epHA Ha CBOHCTBA CTAJIH.

Omxur ¢ pa3oBoii nepeKpuCTaIIN3ALUEH:

TIOJIHBIH, HETIOJIHBIH, H30TEPMUYECKHI
OTXKUT. 3aKaJika cTanu MeTO bl 3aKalIKH.
OTmyck CTajy U Ha3HAYECHUE OTITYCKa.
XUMHKO-TepMHUeCcKass 00paboTKa CTaH.
®dusnyecKkrue OCHOBBI XMMHKO-
TepMHIECKOH 00paboTKH

/Cp/

18

IIK-2.1 IIK-
14

JI1.1J12.1J13.
1J13.2
€|




29

Tema 5 JlerupoBaHHbIE CTalIU

®a3bl, 00pazyeMble JErHPYOIUMH
9IIEMEHTAMH C JKEJIE30M U YTIIEPOJIOM.
Bnusxue nerupyromux 3J7eMeHTOB Ha
nonumopdusm xeneza. Knaccupukanus u
MapkupoBka craneil. KoHcTpykinoHHbIe
MAaIIMHOCTPOUTEIBHBIE JIETHPOBAHHEIE
CTalu: IEMEHTUPYEMBIE, YITydIllaeMble,
peccopHO-IpyKUHHBIE cTany. CTanu
CTIEIIATIBHOTO Ha3HAUCHHUS.
H3HOCOCTOMKHE MAaPUKOIOAIINITHIKOBEIC
ctanu. KoHCTPYKIIMOHHBIE KOPPO3HOHHO-
CTOMKHUE U 5KapOCTOMKHE CTalK U CILIaBbI.
XKaponpounsle cranu.
HHCTpyMeHTaIbHBIE CTATH U CILUIABHI.
Cranu ¢ 0coObIMU CBOWMCTBaMU

Mp/

IK-2.1 IK-
14

JI1.1J12.1J13.
1J13.2
Ol

2.10

Tema 5 JlerupoBaHHbIE CTalIU

@a3bl, 0Opa3yeMble TETHPYIOIIUMHI
2IIEMEHTAMH C JKEIE30M U YTIIEPOJIOM.
BrnmsiHue rernpyrommx 3JeMeHTOB Ha
nonumopdusm xenesa. Knaccnpukarnms u
MapKupoBka cranei. KoHcTpykunoHHbIe
MAaIIMHOCTPOUTEbHBIE JIETUPOBAaHHbIE
CTaNN: IEMEHTHPYEMEBIE, YITydIIacMble,
peccopHO-TpyXuHHBIE cTanu. Ctamu
CTELHaIbHOTO Ha3HAUCHUS.
V3HOCOCTOMKHE MapHKOTIOAIINITHIKOBEIC
cranu. KoHCTpYKIIMOHHBIC KOPPO3MOHHO-
CTOMKHE U )KapOCTOMKHUE CTaJIH U CIUIABBI.
Kaponpounsle cTanu.
WHCcTpyMEeHTAIBHBIE CTATH U CIUIABHI.
Cranu ¢ 0coOBIMH CBOHCTBaMH

/Cp/

16

IK-2.1 IIK-
1.4

JI1.1J12.1J13.
1J13.2
€]

2.11

Tema 6 LIBeTHBIE METaIIIBI U CILIABbI
AmoMuHUHN. ATIOMUHUEBBIE CIIJIaBBI:
JUTHIE U Ie(OPMHUPOBAHHBIE.
Tepmuueckas 06paboTka CIIaBOB
anoMuHus. TUTaH U €ro CIUIaBBL.
CBoiicTBa, KITaCCU(PHUKAIHS CIIIIABOB
tuTa”a. Menp u ee ciiasel. JlatyHu u
OpOH3BI. AHTH(PUKIIMOHHBIC CIUIABHI.
Marnwii u ero crasbl. bepunuii u ero
CILIABBI

/Cp/

16

IK-2.1 IIK-
1.4

JI1.1J12.1J13.
1J13.2
€|

2.12

Tema 7 Hemerannuueckue MaTepuanbl
Krnaccudukarus momumMepHbIX
MaTepuajoB: TEPMOILIACTUYHbBIC
TEPMOPEAKTUBHBIE TIONUMEPHI.
IInacTmaccel, UX cocTaB, CBOMCTBA.
DneKTpuYecKrue MaTepualbl, pe3rHa.
Knesmue Matepuansl. JlakokpacodHble
marepuansl. Kepamuka. CTexo.
Jpesecuna. /Cp/

IK-2.1 IIK-
1.4

JI1.1J12.1J13.
1J13.2
Ol




2.13

Tema 8 IIpon3BOACTBO HEPA3bEMHBIX
coenuHeHunil. CBapka u naika
OU3NKO-XUMHYECKUE OCHOBBI TIOTYUCHHUS
cBapHoro coeauHeHus. Knaccupukanms
METOIOB

cBapku. ['a3oBast cBapKa U KUCIOPOJHAS
pe3ka. KoHTakTHOM CBapKu.
DnexTpuuecKas yroBasi CBapKH.

Pyunas nyrosas cBapka. ABTOMaTHUeCKast
cBapka 1moJ cioeM ¢iroca. OcobeHHOCTH
CBapKH B cpefie

3alUTHBIX ra3oB. [1na3MeHHas cBapka.
DJeKTpoLIIaKoBasl CBapKa.
VneTpa3BykoBas cBapka. CBapka
TperueM. CBapka B3peIBOM. CTI0COOBI
naiku. TexHOIOoTnYeCKHii mporecc
maiikn. OcoOeHHOCTH CBapKU

miactMacce. HambiieHne MaTepuanos.
[ony4yeHnue Hepa3beMHBIX MaTEpPUAIOB
METOJIOM ckiieuBanus. /I1p/

IK-2.1 IK-
14

JI1.1J12.1J13.
1J13.2
Ol

2.14

Tema 8 IIpou3BOACTBO HEPA3ZBEMHBIX
coequnenunil. Capka u naiika
@DU3NKO-XUMHUYECKHE OCHOBBI MOITY4CHUS

IIK-2.1 IIK-
1.4

JI1.1J12.1J13.
1J13.2
€|

cBapHoro coequHenus. Kinaccudukanms
METOJIOB

cBapku. ['a30Bas cBapka M KUCIOPOIHAS
pe3ka. KoHTakTHOM CBapKH.
DnekTpudecKas yroBas CBapKH.

Pyunas nyroasi cBapka. ABTOMaTHUYECKast
cBapka noJ cioeM Qiroca. OCOOEHHOCTH
CBapKH B cpejie

3aIUTHEIX T'a30B. [l1a3MenHas cBapka.
OnexTpomraKoBast CBapKa.
VYibpTpa3BykoBas cBapka. CBapka
TperreM. CBapka B3psIBOM. CTIOCOOBI
naiiku. TexHomornyeckuii nmpouecc
naiiku. OCOOEHHOCTH CBapKH
mnactMacc. Hanblenue matepuanos.
[NomyueHne Hepa3beMHBIX MaTEPHAIIOB
MeToAoM ckienBanus. /Cp/

2.15

/3a0/ 3 4 MK-2.1 TIK- | JIL.1J12.1J13. 0
14 1J13.2

€]

S. ®OHJI ONEHOYHBIX CPEJACTB

5.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALMHU

e AR o e

DO = bt et ek e et ek
SO —O

Mertamnsl u ux cruasbl. [1K-1.4, TIK-2.1

Mexannueckue cBorictBa matepuanioB I1K-1.4, ITK-2.1

CTpoeHre MEeTaIOB U CIUTaBOB, TU(Qy3noHHbIE Tporecchl B MeTamte. [1K-1.4, TTIK-2.1

Tunsl cBa3eil B TBepabIx Tenax. Kpucraminyeckoe crpoenue merawios. I1K-1.4, TTK-2.1

Tunbl kpuctammnueckux perrerok Metamios. [1K-1.4, TTK-2.1

IMomamopdusm. Auuzotpomnus cBoiictB Metamios. [1K-1.4, TTIK-2.1

Ctpoenue peanbHbix kpuctawios. [1K-1.4, TIK-2.1

Hedextsl kpuctammuaeckoro ctpoenus. [1K-1.4, TIK-2.1

Bunsl nedpekros, ux knaccudukarus. I1K-1.4, TIK-2.1

Mertons! onpenenenus tBepaoctu. I1K-1.4, TIK-2.1

HcnblTaHus Ha pacTsKEHHME U Ha yaapHyro BsizkoctTs. [1K-1.4, TTK-2.1

dopMHpoBaHUE CTPYKTYPhl METAJUIOB U CIIaBOB Npu kpuctamnuzanuu [1K-1.4, TIK-2.1

®dazoBo-cTpyKTypHBI cocTtaB craBoB. [1K-1.4, TIK-2.1

Mertammaeckue crassl. [1K-1.4, TIK-2.1

TBepable pacTBOPBI, XUMUUECKUE COCAMHEHUS, TreTeporeHnbie cuctemsbl. [1K-1.4, TIK-2.1

Kpucramnuzanus meramwioB u crasos. [1K-1.4, TIK-2.1

TepMmonuHaMIYeCKre OCHOBBI, MEXaHM3M M KMHETHKA KpUCTAUIH3AIMy MeTauioB. Momudunuposanue. [1K-1.4, [TK-2.1
Mertons! ynpounenus cmnasos [1K-1.4, I1K-2.1

Huarpamma coctosiaus cuctemsl crutaBoB Fe-C. [1K-1.4, TTK-2.1

®a3zbl U CTPYKTYPHBIE COCTABIISIOLINE THArPAMMBI, KPUCTAJUIMYECKOE CTPOEHUE, CTPYKTypa, cBoiictBa. I1K-1.4, [TK-2.1




21.
22.
23.
24.
25.
26.
27.

2.1

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Jluaum nuarpammer. T1K-1.4, TIK-2.1

Kpurtnueckue touku Ha auarpamme Fe-C. TIK-1.4, TIK-2.1

Knaccugukamnust yriepoaucTbix ctanei n ux mapkuposka. [1K-1.4, TIK-2.1

BnusHue yrnepoga v NOCTOSHHBIX IpuMmeced Ha cBoicTsa cranu. I1K-1.4, TIK-2.1

Uyrynsl. Knaccugukanus gyrysos. [1K-1.4, T1IK-2.1

Iponecce rpaduruzamnuu. [1K-1.4, TIK-2.1

Bnusiaue yrieposaa, Maprasia, KpeMHHUs, cepbl U Gochopa Ha CBOICTBA UyryHOB, ckopocTH oxiaxaenus. [1K-1.4, TIK-

MapkupoBka uyryHoB. Cepbiii uyryH. KoBkuii yyryH. Beicokonpounslii uyryH. Crneunanbabie uyryHsl [1K-1.4, TTK-2.1
Teopus Tepmudeckoii oopadotku. I1K-1.4, TIK-2.1

Juarpamma naxnensoro aycrenura. I11K-1.4, I1K-2.1

Knaccudukamus Bugos tepmoodpadotku. [1K-1.4, TTK-2.1

Bunsl omxura 1 pona: nuddy3nonHslid, pekpuctamnu3anuonnsii. [1K-1.4, TIK-2.1

BnusHue BenuuuHbl 3epHa Ha coiictBa cranu. I1K-1.4, I1K-2.1

Omxur ¢ Gpa3oBoil mepexpucTaUIN3aNUeH: TONHBIN, HEMOIHBIN, n3oTepmudeckuit omxur. I1K-1.4, TTK-2.1
3akanka cranu Mertosl 3akanku. OTHycK cranu U HazHadyeHue otmycka. [1K-1.4, TIK-2.1

XUMHKO-TepMHuUIecKas o0paboTka ctann. Pusuyeckne 0CHOBEI XUMHUKO-TepMudeckoit oopadoTku I1K-1.4, TIK-2.1
®da3pl, 00pa3yeMble JIETUPYIOIUMHE dJIeMEHTaMu ¢ kele3oM u yraepomom. ITK-1.4, TIK-2.1

BnusiHue nerupyromux 351eMeHToB Ha nonuMmopdusm xkenesa. [1K-1.4, TIK-2.1

Knaccudukanus n mapkuposka craneit. I[1K-1.4, TIK-2.1

KoHCTpyKIIMOHHBIE MaIIMHOCTPOHUTENBHbIE JIETHPOBAHHBIE CTAN: IIEMEHTHPYEMBIE, YIydIIaeMble, PeCCOPHO-

npyxuHssle ctanu. 11K-1.4, TIK-2.1

41.
42.
43.
44.
45.
46.
47.
48.

ANIOMHHUR. AJFOMUHUEBBIC CIUTABBI: JUThIC U AedopmupoBanubie. [1K-1.4, TTK-2.1
Tepmudeckas obpadotka cruaBoB amomunwust. [1K-1.4, TIK-2.1

Turan u ero cmasel. [1K-1.4, TIK-2.1

CaoiicTBa, kiaccudukanus cruiaBoB tutana. [1K-1.4, T1K-2.1

Menp u ee crassl. [1K-1.4, TIK-2.1

Jlaryau u 6ponssl. [1K-1.4, TIK-2.1

AnTudpukimonssie cruassl. [1K-1.4, TTK-2.1

Maruwuii u ero crassl. bepuuii u ero crassl [1K-1.4, TIK-2.1

5.2. Texkymuii KOHTPOJb H KOHTPO.Ib CPC

Kiaccudukanms moamMepHBIX MaTepHaIoB: TePMOIUIACTHYHBIE TEPMOPEAKTHBHBIE ITOJMMEpEL. [I1acTMacchl, MX coCcTaB, CBOWCTBA.
OnexTpuueckue MaTepuansl, pesuna. Knesmue marepuansl. Jlakokpacounslie Matepuaisl. Kepamuka. Crekno. [Ipesecuna.
JucnepcHoynpouHsieMble, BOJIOKHUCTBIE U CIIOMCTbIE KOMITO3UTHI. [lonydyenue neranei u3

KOMIIO3UIMOHHBIX MaTepHanoB. CriocoOsl moydenus nopokos. [Ipurorosiaenue cmecu. Criekanue

OCHOBBI METAILUTYPTUYECKOTO MPOU3BOACTBA. OOIIHeE MOHATHA O pyJax, TOIUIUBE U (IFocax.

JlomeHnHOe pou3BOACTBO. KHCI0pOIHO-KOHBEPTOPHEIH cr1ocob momydeHus crainy. [lomyuenne

CTalu B MApTEHOBCKUX, AMEKTPHUUECKUX AYTOBBIX U HHIYKIIMOHHBIX Neyax. OCHOBBI MPOU3BOJICTBA

AIIOMUHUS, TUTaHA U Meau. OCHOBBI HOPOLIKOBOM METATyprUH.

5.3. KpuTepuu BbICTABICHUS OLEHKH CTYJECHTY

Orenka «5»«oTanaao» OIeHKa «OTIIMIHOY» BBICTABIACTCS CTYICHTY, €CIIH OH TIOKa3bIBACT IPOYHBIC 3HAHNS OCHOBHBIX ITPOIIECCOB
U3yd4aeMoH IMpeIMeTHOH 001acTH, OTIINYAeTCs TITyOMHOM U MOTHOTON PacKpBITHS TEMbI; BIaJCHUE TEPMUHOIOTHIECKUM
anmaparoM; yMEHUE OOBSCHITh CYIIHOCTb, SIBJICHUH, IPOLIECCOB, COOBITHI, IeNaTh BBIBOABI M 0000IICHNS, 1aBaTh
apTyMEHTHPOBAHHBIEC OTBETHI, IPUBOANTH MIPHUMEPEI; CBOOOIHOE BIIaICHHE MOHOJIOTHIECKOH PeUbi0, JIOTHYHOCTh U
MOCJICI0BATETIFHOCTD OTBETA.

Onenka «4» (xopomio) OLeHKa «XOpOII0» BBICTABISIETCS CTYACHTY, €CIIH OH MTOKa3bIBAET MPOYHBIEC 3HAHHS OCHOBHBIX MPOLIECCOB
U3y4aeMOil PEeIMETHOH 00I1aCTH, OTIMYACTCSI TITyOMHOM M IOJIHOTON PACKPBITHS TEMBI; BIaIHUE TEPMUHOIOTHUECKIM
anmapaToM; yMEeHHE OOBSACHATH CYITHOCT, SIBJICHHUH, ITPOIIECCOB, COOBITHH, 1eNIaTh BEIBOIBI U 0000IIEHNS, TaBaTh
apryMEHTHPOBAaHHBIE OTBETHI, IPUBOAUTE IPUMEPHI; CBOOOAHOE BIIaICHUE MOHOJIOTUYECKOH PeUbl0, IOTHYHOCTh U
MOCJIeI0BAaTENBHOCTD 0TBETA. OIHAKO JOITyCKAaeTCs OJHA - IB€ HETOUHOCTU B OTBETE.

Orenka «3» (yaoBieTBopuTensHO) OmeHKa «yI0BIETBOPUTEIBHOY» BEICTABIACTCS CTY/ICHTY, €CIIH OH TIOKa3bIBacT 3HAHUS
MPOLIECCOB M3ydaeMOH IPeIMETHOH 00JIaCTH, OTIIMYAIONIIICS HEIOCTATOYHON TITyOMHOMN ¥ TIOJIHOTOH PACKPBITUS TEMBI; 3HAHUEM
OCHOBHBIX BOIIPOCOB TEOPHH; c1ab0 ChopMUPOBAHHBIMHU HaBBIKAMU aHANIN3a SBICHHH, IPOLECCOB, HEAOCTATOUHBIM YMEHUEM
JIaBaTh apryMEHTHPOBAHHBIC OTBETHI U MPUBOJIUTH IPHUMEPHI; HEJOCTATOYHO CBOOOIHBIM BIIaJJICHHEM MOHOJIOTHUECKON pEeUblo,
JOTUYHOCTBIO M TTOCIIEI0BATEILHOCTHIO OTBETA. J{0MmycKkaeTcss HECKOIBKO OIMMOOK B CONEPKAHUN OTBETA.

OreHka «2» (HeyIOBIETBOPUTEIBHO) CTABUTCA, €CIIU: HE PACKPBITO OCHOBHOE COJIepKaHHe yueOHOTo MaTepuana; 00HapyKEeHO
HE3HaHUE WM HEMIOHUMaHue Ooibliei mim Hanbosee BaXKHOH 4acTH y4eOHOrO MaTepHaa; JOIMYIICHbI OIIMOKH B ONPE/ICICHUN
TIOHSATHH, TIPH UCTIONH30BAaHUH TEPMHUHOJIOTHH, HapyIIeHa JOTHKA B U3II0KEHNH MaTepraia, HeT HEOOXOANMBIX 0000IIeHIH 1

BBIBOJIOB;

5.4. ®opma nNpoMe:KYTOUHOI aTTecTalMu

IIpomexyTodHas aTTecTanus 1Mo pe3ylnbTaTaM CEMECTpa II0 JUCIHUIUIMHE IPOXOAUT B GOpMe 3adeTa C OIEHKOH.




KonTpois 3a ycBOGHHEM TEOPETHUECKUX 3HAHUI U IPAKTHUECKUX HABBIKOB (TEKYIIHI KOHTPOIIb) OCYIECTBIICTCS
IpenojaaBaTesIiMU P IPOBEPKE YMEHUsI aHATH3UPOBATh HAYYHbIE TEOPHHU, ApTYMEHTUPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHHUS; B
XOJIe peIIeHNs MPAKTHYECKNX 3aIaHUH, CHTYyallHOHHBIX 3a/1a4, IIPHY 3alUTe JOKIaI0B Ha MPaKTHUCCKUX 3aHATHAX, 1e0aToB,
HIPOBEPKE CAMOCTOSTENBHOM PabOTHI CTYCHTA.

DOoHJ| OLIEHOYHBIX CPEACTB Pa3pabOTaH U YTBEPHKJIEH IPOTOKOJIOM 3acelaHus Ka(eapsl.

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JUCIUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi JinTepatypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3nmarenscTBO, TOI

Iupsiess AL

Martepuanosenenue. yaedHoe mocodue [DIeKTpOHHBIN pecypc]:
Pexxum noctyna:
http://109.195.167.114/pub/mr/_materialovedenie.pdf

CoBp. TeXH. YHUBEP-T. —
Ps3ans, 2018. —78 c., 2018

6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA

ABTOpBI, COCTaBUTCIIH

3arnaBue

I/I3]IaTGJ'IBCTBO, ron

J12.1

O. A. Macanckuii, B.
C. Kazakos, A. M.
ToxMuH u 1p.

MartepuanoBeneHe U TEXHOJIOTUH KOHCTPYKIIHOHHBIX
MatepuaioB: yaeOHoe mocodue: Pexxnm moctyma:URL:
https://biblioclub.ru/index.php?page=book&id=435698

Kpacnosipck : Cubupckuit
(benepanbHBIH YHUBEPCUTET
(CDY), 2015

6.1.3. MeTonuyeckue pa3padoTku

ABTOpBI, COCTaBUTEIH

3arnaBue

W3naTenbcTBO, roj

JI3.1

JIumatos A.E.

MeTtoandeckue yKkazaHHsI [0 CaMOCTOSITENIbHOM padoTte
CTYIIEHTOB U MOJTOTOBKE K CEMUHAPCKUM 3aHATHIM
[OnextponHsIii pecypc]: Pexxum nocryna:
http://109.195.167.114/pub/mr/_samost_rab_stud.pdf

CoBp. TeX. yHUBEp-T. pSA3aHb,
2021

JI3.2

IMupsie AT

MarepuanoBeicHHE : METOJMUYCCKUC YKa3aHHsI K TADOPATOPHBIM
pabotam [DnekTpoHHBIN pecypc]:
http://109.195.167.114/pub/mr/_materialovedebie.pdf

CoBp. TeXH. YyHUBEP-T. —
Ps3ans, 2018. — 26 ¢., 2018

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHHKAIMOHHOI ceTH ""UHTepHeT"

Ol

DJIEKTPOHHO-OMOIMOTeUHAs cucTeMa Y HUBEpPCUTETCKas OMOTMOTeKa OHITaiH",

6.3.1 IlepeyeHb MpOrpaMMHOro odecrevdeHust

6.3.1.1

JInuensuonnoe I10

6.3.1.2

1. MS Office 2007. H/mun. 412127472 22.05.2010r.

6.3.1.3

2. Windows XP, Autodesk AutoCAD

6.3.14

6.3.1.5

CBoboHO pactipoctpansemoe I10

6.3.1.6

1. Oducnoe mpuinoxenue Libre Office;

6.3.1.7

ApxuBatop 7-zip;

6.3.1.8

Bpayszep nzobpaxxenuii Fast Stone Image Viewer;

6.3.1.9

6.3.1.1
0

2

3.

4. PDFpunep Foxit Reader;

5 Menua npourpeiBatens VLCmediaplayer;

6.3.1.1
1

6. Bpayzep Google Chrom, FireFox;

6.3.1.1
2

7. IIporpamma amst pabotel ¢ rpadukoit XnView;

6.3.1.1
3

8. 3ByKoBO#l penakTop Audacity;

6.3.1.1
4

6.3.2 IlepeuyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1

Cl'[paBO‘IHO — I[IpaBOBasi CUCTEMa «FapaHT»

6322

1. www.http://biblioclub.ru/ - DnekTpoHHO-O0MOIHOTEUHAsE cucTeMa Y HUBEpCUTETCKas OMOIHOTeKa OHIaH";

6.3.2.3

2. www.elibrary.ru — Hay4Has >JIeKTpOHHAs! OUOIHOTEKa;

6324

3. www.openedu.ru - «HarroransHast IaT$opma OTKPEITOr0 00pa30BaHU»;

6.3.2.5

4. https://uisrussia.msu.ru - YHuBepcuTeTCKas HHYOpPMAIIoHHas cucteMa «Poccus».

6.3.2.6

IpodeccronanbHubie 6a3bl TaHHBIX:

6.3.2.7

http://www.tehlit.ru/ TexJIut 6ubaHOTEKA




6.3.2.8 | http://economy.gov.ru/minec/about/systems/infosystems/ ba3za ganueix MunskoHomMpassutusi PO «Mapopmanmonabe
cuctembl Munucrepctsa B cet HTEpHET»

6.3.2.9 | raai.org — Poccuiickas Accomuanusi HCKyCCTBEHHOTO MHTEIIEKTa

6.3.2.1

6.3.2.1

6.3.2.1

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJIA)

7.11390048, r. Pszans, yn. HoBocenos, a. 35 "A", ayn.204, Buptyansnas nabopatopusi, BupTyanbhbie 1a0.paboTsl: 1.
Onpenenenne TBEpAOCTH MaTepuanoB 2. MUKpockonmuueckuil ananus MeTanios 3. [locTpoenne quarpaMmMbl COCTOSTHHS
CBHUHEI[-0JIOBO TEPMUYECKIM METOAOM 4. MUKPOCTPYKTYpa KeIe30yTrIICPOJUCTHIX CILIABOB B PABHOBECHOM COCTOSIHUH 5.
3akanka yrinepoauctoit cramu 6. OTIycK yriepoaucToit crtanu 7. M3ydeHue MEKpOCTPYKTYpBI JIETHPOBAHHBIX CTalleH 8.
W3ydeHne MUKpPOCTPYKTYpBI IIBETHBIX cI1aBoB 9. [TocTpoeHne quarpaMMbl COCTOSHUS JK€Ie30yrIIepOJUCThIX cIiaBoB 10.
Omxur 1 HopManmsarust ctanu 11. Makpoananus u nedexrockomnus MetanioB 12. [Tnactuaeckas gedopManys, HaKIen 1
PEeKpHUCTAIUTN3AINS METAJIIOB

7.2{390048, r. Ps3ans, yn. HoBocenos, x. 35 "A", ayn.119,Menna-Aynuropus, 060pynoBaHHas MyIbTHMEINIHHEIM
obopyaoBarmeM: koMmmsiorep Pentium-IV ¢ DVD-RW, IlpoekTop

7.3 1390048, r. Pszans, yn. HoBocenos, a. 35 "A", ayn.117,ITomenienne st caMOCTOSITEIHHON paboThI
obyuaromuxcs.Obopynosanue: pabodee mecto: Pentium IV-2I'6 — 4 mr. Cepsepsl — 2 mT; [IpuHTEpbI-CKaHEPHI-KOIUPHI:
M®V HP 125 — lwt; Canon -2520 (A3) — lmt; Canon -2318 (A3) — 1r; Ckanep (A3) Mystec — 1 wt; LiBeTHOM
npunTep Canon J 1411; Kommext neprgepnitHOro MynbTHMEINITHOTO 000pynoBaHus. [lonkiIroueHne K CKOPOCTHOMY
Wutepnery.

8. METOANYECKHNE MATEPHAJIBI JJIS1 OBYJAIOIIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MO YJIS)

Marepuan onpenemnsercs Kak BEIIECTBO (Jalle BCEro TBEPIOES, HO MOTYT OBITh BKIIOYEHBI M APYTHe KOHACHCHPOBAHHBIE (ha3bl),
KOTOpOE IIPeAHA3HAYECHO AJIS UCTIOIB30BaHUs B ONPEAeIEHHBIX 00IacTsIX IPUMEHEHH. BOokpyr Hac MHOXKECTBO MaTepHANIOB; UX
MO>KHO HalTH B 4€M YTOJIHO, OT 3/laHUH 1 aBTOMOOMIIEH 10 KOCMHUYECKUX Kopabieid. OCHOBHBIE KJIACChI MaTEPHalIOB — 3TO
METaJUTBL, TIOJyIIPOBOTHUKH, KepaMuKa U ImoJauMepsl. HoBBIe 11 COBpeMEeHHBIE MaTepHalIbl, KOTOPBIE pa3padaThIBalOTCsl, BKIFOUAIOT
HaHOMATEPHAIIbl, OMOMATEPHAIBI U SHEPTeTUYECKIE MATEPHAIbI, M 3TO JIUIIb HEKOTOPEIE U3 HUX.

B ocHOBe MaTepuaoBeeHHs IEXKUT U3yIeHHE B3aUMOCBSI3U MEXKAY CTPYKTYpOi MaTepHanoB, METOAaMH 00paboTKu JUis
TOJIy4eHUsI HTOT0 MaTepualia ¥ MoJIydaeMbIMU B pe3yJbTaTe CBOMCTBaMu Mareprana. CiioxHast KOMOMHAINS BCEX 3TUX acleKTOB
obecrieunBaeT XapaKTePHCTHKH MaTeprata B KOHKPETHOM NIPUMEHEHNH. MHOTHE XapaKTepHCTHKHA BO MHOTHX MacIITadax JIHHBI
BIIMSIOT Ha XapaKTePHCTUKY MaTepHana, HauMHas ¢ COCTABJIAIOIUX XUMUIECKUX 3JTEMEHTOB, €0 MUKPOCTPYKTYPHI U
MaKpOCKOITHUYECKUX XapaKTEPUCTHK B pe3ynbTaTe 00padboTk. BMecTe ¢ 3axoHaMu TepMOIMHAMUKH U KHHETHKH MaTepHUalOBe bl
CTPEMSATCS TOHATH U YIyUIINTh MAaTePHAIIBL.

CrpykTypa

CtpykTypa — OJHa U3 BaXXHEHIINX COCTABISIONIMX 00JIACTH MaTepuanoBeieHua. MaTepuanoBeieHHe U3ydaeT CTPYKTypy
MaTepHalioB OT aTOMHOTO MacITada 1o MaKpOypOBHsL. XapaKTepH3aLys — 3TO CII0c00, KOTOPBIM MaTepHUaIOBEIbI HCCIEIYIOT
CTPYKTypy MaTepuana. Crofja BXOIAT TaKHE METOMBI, KaK TU(PAKII PEHTTCHOBCKHUX JIydeil, SJIEKTPOHOB MM HEHTPOHOB, a TaKKe
pasnuuHble (POPMBI CIIEKTPOCKONIUH U XMMUYECKOT0 aHaJIN3a, TaKie Kak paMaHOBCKAasl CIIEKTPOCKOIINS, YHEPrOAUCTIEPCHOHHAS
CIIEKTPOCKOIIHS, XpOMaTorpadus, TePMUUECKUH aHaIM3, aHAIN3 C TIOMOLIBIO IEKTPOHHOTO MUKPOCKONA M TaK JlaJiee.

CrpyKkTypa U3yJaeTcs Ha CIEAYIOMNX YPOBHSX.

ATOMHas CTPYKTypa

OT0 KacaeTcst aTOMOB MaTE€PUANIOB U TOT0, KaK OHHU YCTPOEHBI, PACHONarasich B MOJICKYIIbI, KPHCTAJUIBI M TaK Aanee. MHorue
JNIEKTPUUYECKHE, MATHUTHBIE 1 XHMHUYECKHE CBOWCTBA MAaTepHaIOB BO3HUKAIOT Ha 3TOM YPOBHE CTPYKTYphI. Mcnonb3yemble
MacIITabbl JUTHHBI YKa3aHbl B aHrcTpemax (A). Xumudeckas CBA3b U PACTIONOKEHHe aTOMOB (KpHCTAIOrpadus) HMeroT
(hyHIaMeHTaIbHOE 3HaUeHHE JUIS U3YUCHUS CBOMCTB U MTOBEACHHS II000T0 MaTepuaa.

ATOMHBIE CBA3U

YToOBI MOITYYHTH MTOTHOE IPEICTABICHHE O CTPYKTYpE MaTepHaia i O TOM, KaKk OHa COOTHOCHTCS C €r0 CBOHCTBaMH, MaTepHaIOBE]T
JIOJDKEH M3Y4YHTh, KaK pPa3INIHBIC ATOMBI, HOHBI X MOJICKYJIBI PACTIONIOKEHBI M CBSI3aHBI APYT C APYroM. DTO BKIFOYAeET B ceOs
U3y4eHHe U UCIOIb30BaHNe KBAHTOBOM XMMHUM MITH KBaHTOBOH (usuku. dusnka TBEpAOro Tesa, XUMHS TBEPIOro Tena u
(u3nUecKast XMMHS TAK)KE BOBJICUCHBI B N3yUYCHUE aTOMHBIX CBSA3€H U CTPYKTYPBI.

Kpucrammorpadus

Kpucrananueckas CTpyKTypa MepOBCKHUTA ¢ XUMHUUECKOH (opmyoit ABX3

Kpucramnorpadgust — 3To Hayka, H3yJaromas pacioioKeHHE aTOMOB B KPUCTAJUTMICCKUX TBEPABIX Tenax. Kpucramorpapus —
TOJIE3HBIN HHCTPYMEHT ISl MaTepHaIoBeoB. B MoHOKprcTamax 3¢ (heKThl KPUCTAJUIMIECKOTO PACIIONOKEHHS aTOMOB YaCTO JIETKO
YBUIETh Ha MAaKPOCKOIIUYECKOM YPOBHE, TOTOMY YTO €CTECTBEHHBIE ()OPMBI KPUCTAIIIOB OTPAXKAIOT aTOMHYIO CTPYKTYpy. Kpome
TOTO0, (PU3MYECKHE CBOWCTBA YAaCTO KOHTPOIUPYIOTCS KPUCTAINTHICCKUMH edektamu. [[oHUMaHie KpUCTAIUTMIECKUX CTPYKTYP —
Ba)kKHAsI TIPEAMIOCHUTKA IS IOHUMaHUsI KpUcTauiorpadudeckux aedekro. B 0CHOBHOM MaTepHaibl BCTPEYArOTCs HE B BUJIE
MOHOKPHCTAJIIOB, & B MOJUKPUCTAIINYECKOH (popMe, TO eCTh Kak COBOKYITHOCTb MEJIKUX KPUCTAIJIOB WIIN 3€PEH C Pa3HOM




KkpucTamorpaguuexoit opuerranueit. ITo 3Toi mpruunHE METOA MOPOLUIKOBON TU(PPAKIINHU, B KOTOPOM HCIOIB3YIOTCS
JU(PaKINOHHBIC KAPTHHBI OT MOJINKPUCTAIIIMYECKUX 00Pa3LOB ¢ OOJIBIINM KOJINYECTBOM KPUCTAIIIOB, UI'PAET BaXKHYIO POJIb B
OIPENIENEHUH CTPYKTYPhl. BOIBIIMHCTBO TBEPIBIX MATEPUATIOB UMEIOT KPUCTAIUIMYECKYIO CTPYKTYpPY, HO HEKOTOPBIE BaXKHbIE
MaTepHasl He IMEIOT PETYISPHON KPUCTAJUIMIECKOH CTPYKTYphI. IlommMeps!l 00/1a1aloT pa3TuIHON CTEIEHBI0 KPHCTAUTHIHOCTH,
U MHOTHE U3 HHUX MTOJHOCTBIO HeKpHUcTauinueckue. CTeKso, HeKOTOpble KepaMHUYeCKue U3/IeIHs 1 MHOTHE IPUPOTHBIE MaTepHAIbI
UMEIOT aMOP(HYIO CTPYKTYPY, HE 00JI1a/IafolIyI0 JaTbHUM MOPSAKOM B PACIIOIOKCHUH aTOMOB. M3ydyeHne mojuMepoB coueTaeT B
ce0e IeMEHTHl XUMIYECKOH U CTATHCTHYECKOH TEPMOJHHAMHKH, YTOOBI IaTh TEPMOIMHAMUYIECKOE M MEXaHNUECKOE ONMCAHNE X
(hu3MUECKUX CBOMCTB.

HanoctpykTypa[npaBuTh | IpaBUTh KOA]

BakmuncTepdymiepeHoBas HAaHOCTPYKTypa

Martepuarbsl, aTOMbI U MOJIEKYJIBI KOTOPBIX 00pa3yrOT CTPYKTYphI B HAaHOMAacIITabe (To eCTb OHU 00pa3yloT HAHOCTPYKTYPY),
Ha3bIBAIOTCS HAHOMaTepuanaMu. Hanomatepualisl SBISIOTCS MPEIMETOM HHTEHCUBHBIX HCCIIEJOBAHUN B COOOIIECTBE
MaTepHaIOBEIOB M3-3a YHUKAIBHBIX CBOICTB, KOTOPBIE OHU IEMOHCTPHPYIOT.

HanoctpykTypa umeeT 1eio ¢ 00beKTaMH U CTPYKTypaMu, KOTOpbIe HaX0AATcs B quana3oHe oT 1 1o 100 M. Bo MHOTHX
MaTepHaax aTOMbl MIIM MOJICKYIIBI arJIOMEpUPYIOTCsl BMecTe, 00pa3ys 00bEKThl Ha HAHOYPOBHE. JTO 00YC/IaBIMBACT MHOXKECTBO UX
HMHTEPECHBIX ANIEKTPUICCKIX, MATHUTHBIX, ONITHYECKAX M MEXaHWIECKUX CBOMCTB.

IIpu onmcanny HAHOCTPYKTYP HEOOXOIUMO Pa3INYaTh KOJMYECTBO H3MEPEHHUH B HAHOIHANIA30HE.

HanocTpykTypHbBIE HOBEpXHOCTH HMEIOT OJHO U3MEPEHUE B HaHOMAcHITa0e, TO €CTh TOJIBKO TOJIIHMHA TOBEPXHOCTH 00BEKTa
coctapyseT oT 0,1 70 100 HM.

HaroTpyOku nMmeroT 1Ba U3MepeHus B HaHoMacTabe, To ecTb AnaMeTp Tpyoku coctasiset ot 0,1 1o 100 HM; a ero [UIHHA MOXKET
OBITH HAMHOTO OOJIBIIIE.

Hakonen, ceprueckrue HaHOYACTHIIBI MIMEIOT TPH U3MEPEHHS B HAHOMACIITA0E, TO €CTh YacTHIbl uMetoT pazmep ot 0,1 1o 100 um
B Ka)KIOM IIPOCTPAHCTBEHHOM U3MEpeHUH. TepMIHBI HAHOYACTHITH U YIIBTPaIHCICPCHBIC YaCTHIIBI YaCTO UCITONIB3YIOTCS KaK
CHHOHHUMBI, XOTSI HX Pa3Mepbl MOHYT JJOCTHTaTh MEKPOMETPOBOTO JHana3oHa. TepMIH «HAHOCTPYKTYPa» YaCTO UCIIOIB3YEeTCs B
OTHOILIIEHUU MaTHUTHBIX TexHoJoTuil. HaHOpa3sMepHyto CTpyKTypy B OHOJIOTMHU YacTO HAa3bIBAIOT yIbTPACTPYKTYPOIL.

MukpocTtpykTypa

MukpocTpyKTypa nepiaura
MUKpPOCTPYKTYpa OIpEeseTcst Kak CTPYKTypa IIOArOTOBICHHOM OBEPXHOCTH MIIM TOHKOM (hOJIBTY MaTepuaa, BbISBICHHAs O

MHKPOCKOIIOM TIpH yBeNm4deHnH Oosee 25 pa3. Ona umeer nieno ¢ o0bekraMu oT 100 HM 10 HECKOTBKHX CaHTHMETPOB.
MHuKpoCTpyKTypa MaTepuana (KOTOPHIH B IMUPOKOM CMbICTIE MOXKHO Pa3feInTh Ha METAIUINYECKHE, TOJIMMEPHBIC, KepaMHIECKUE U
KOMITO3UTHBIE) MOXET CUIIbHO BIUSTH Ha (pU3MUecKue CBOICTBA, TaKue KaK IPOYHOCTb, yAapHas BSI3KOCTb, IIACTUIHOCTD,
TBEPAOCTh, KOPPO3UOHHAsI CTOMKOCTD, IOBEIEHHE NTPH BHICOKUX MM HU3KHX TEMIIEpATypaX, H3HOCOCTOMKOCTD M TaK Jajee.
BombIIMHCTBO TPaANIIMOHHBIX MAaTEPHAIOB (TAKUX KaK METAJUIBI M KepaMHKa) MHKPOCTPYKTYPHPOBAHEIL.

H3roToBneHne naeansHOTO KPUCTAIa U3 MaTepuana (pu3n4ecKd HeBo3MoxkHO. Hanpumep, 060 KpUCTaIIMIECKU MaTepran
Oyzner cozepxath Je()eKThl, TAKNE KaK MPEHUIINTAT, IPaHHLbI 3epeH (cooTHowenne Xoiia — IleTya), BakaHCHH, MEXYy3€IbHbIC
ATOMBI WJTH 3aMeIafole aTOMBI. MEKPOCTPYKTYpa MaTepPHAIOB BEIBIIICT 3TH OoJIee KPYIMHBIE Ne(EKTH, a YCIIEXH B
MOJIETTMPOBAHNH MO3BOJIIIIH JIy4IlIe MOHATh, KaK Ae(EKThI MOTYT OBITh HCIIOIB30BAHBI TSI YITyqIICHIUS CBOHCTB MaTepHaa.
MakpocTtpykrypa

MakpocTpyKTypa — 3TO BHELIHHUI BHJ MaTeprala B MacliTabe OT MIIMMETPOB JJO METPOB, 3TO CTPYKTypa MaTepHaa, TO €CTh
BUINMAsi HEBOOPY)KEHHBIM TIIa30M.

KommuiekcHoe n3ydeHue mpeiaraeMoii CTyJeHTaM y4eOHOH TUCIIMIUIMHBL TPEAToiaraeT OBlaJIecHue MaTepralaMHy JICKINH,
y4eOHUKA, TBOPYECKYIO pabOTy CTYJCHTOB B XOJI€ IPOBEICHHUS CEMUHAPCKUX 3aHATHIL, a TAKIKE CHCTEMATUYECKOE BBITIOITHCHUE
TECTOBBIX W MHBIX 33/IaHUI JUTS CAMOCTOSTEIBEHOM PaOOTHI CTYCHTOB.

B xoje nexumii pacKphIBarOTCS OCHOBHBIE BOTIPOCHI B paMKaX PacCMaTpHBaeMOM TEMBI, JAETar0TCs aKIIEHTH Ha HanOoJiee CII0KHBIC
Y UHTEPECHBIE MOJIOKEHNS U3y9aeMOro MaTeprana, KOTOpPbIe TOJHKHBI OBITh MPUHSATHI CTYyACHTaMU BO BHUMaHue. Martepuabl
JICKLUHT SBJISIOTCS OCHOBOM IS IIOATOTOBKH CTYACHTA K CEMHHAPCKUM 3aHSATHSIM.

OCHOBHO TIETTbI0 CEMUHAPCKUX M MPAKTUICCKUX 3aHSATHH SBJISICTCSI KOHTPOJIh 32 CTETICHBIO YCBOCHHUS TIPOWICHHOTO MaTepHara,
XOJIOM BBITIOJTHEHUS CTYJICHTAMU CAMOCTOSITEIEHOM PabOTHl M pacCMOTpeHUe Hanboliee CI0XKHBIX M CIIOPHBIX BOIIPOCOB B paMKax
TEMBI 3aHSTHL. Psii BOPOCOB NUCHHUILIHHBI, 3aCITYLIMBAIOTCS HA CEMHHAPCKHUX 3aHATUAX B (POpME MOATOTOBICHHBIX CTYICHTAMH
coobmienni (10-15 MUHYT) ¢ IOCIEAYIOIIEH HX OIICHKOH BCEMU CTYJICHTAMH TPYIIIIBIL.

IIpakTrdeckue 3aHATHS TPOBOASITCS 110 MaTepHaiaM JICKIIHIA, IIeYaTHBIX N3JaHUH, SJIEKTPOHHBIX UCTOUYHUKOB. [IpeaycMoTpeHo
MpOBEIECHNE WHANBUAYAIbHON paboThl (KOHCYIBTAMN) CO CTYIEHTaMH B XOJI€ U3yYCHUHU MaTepuala JaHHOH JUCIUTUINHBL.

CIIELIUAJIBHBIE YCJIOBUA MHBAJIMAAM U JIMITAM C OTPAHUYEHHBIMH BO3MOXHOCTAMU 310POBbA

CrienuanibHbIC YCIOBUS 00yYeHHS M HAMIPABJICHHS PaOOThI C MHBAIMIAMH U JIUIAMH C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH 30POBBS
(manee - oOydaromyecs: ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbBsI) OIPEICIICHBI HA OCHOBAHHU:

- ®enepanbHOTO 3aK0HA OT 29.12.2012 No 273-D3 «O6 obpazoBanuu B Poccutickoii deneparmmy;

- ®epepanbHOro 3akoHa oT 24.11.1995 Ne 181-®3 «O counanbHOM 3ammTe HHBATUAO0B B Poccuiickoit @enepanum»;

- npukaza Muno6pHayku Poccun ot 05.04.2017 Ne 301 «O6 yrBepxkaeHuu [lopsiika opraHu3aii U OCYIECTBICHUS
00pa3oBaTeNbHOMN NEATEIBHOCTH 110 0OPa30BATEIILHBIM IPOrpaMMaM BhICIIIET0 00pa3oBaHus — MporpaMMaM OakanaBpHara,
MporpaMMam CIIeIUATUTETa, IPOTrpaMMaM MarucTpaTypb»;

- METOIMYCCKUX PEKOMEH/IAIIMI 110 OpPraHu3aIiy 00pa30BaTeIbHOTO Mpoliecca i 00yICHUsI MHBAJIHUIOB U JIUI] C OTPAHHYCHHBIMHU




BO3MOXKHOCTSIMH 37I0POBbS B 00pa30BaTEIbHBIX OPraHM3ALIUIX BBICIIEr0 0OpPa30BaHUs, B TOM YHCIIE OCHALIEHHOCTH
00pa3oBaTeabHOrO Mpoliecca, yrBepkaeHHsIXx MunoopHayku Poccun 08.04.2014 Ne AK-44/058H).

IMox crenaabHBIME YCIIOBUSMH JJISI HOTYyIEHHS 00pa30BaHUs O0YUYaIOMIUXCS C OTPaHWNYEHHBIMH BO3MOYKHOCTSIMH 3II0POBBS
MOHIMAIOTCS YCIIOBHS OOYUCHUS, BOCIUTAHUS U Pa3BUTHUS TAKUX O0YUAIONIMXCS, BKJIIOYAIOIINE B CE0s HCTIONB30BaHUE IIPH
HEOOXOIMMOCTH aaNTHPOBAHHBIX 00Pa30BaTEIbHBIX MPOrPAMM U METOI0B 00YUCHHUS U BOCIIMTAHUS, CIICIHAIBHBIX YICOHUKOB,
Y4eOHBIX MOCOOHH M IUIAKTHYCCKHX MaTePHaJiOB, CICIUAIBHBIX TEXHHIECKUX CPEICTB 00YICHUSI KOJUIEKTHBHOTO U
MHIMBHIYaIbHOTO TTOJIF30BAHMS, IIPEAOCTABICHNE YCIIYT aCCUCTEHTA (TIOMOIITHAKA), OKA3bIBAIOIIETO HEOOXOMUMYIO TIOMOIIb,
HpOBEEHUE TPYIIOBBIX U HHAUBHUYaIbHBIX KOPPEKIIMOHHBIX 3aHATHUII, 0OecreueHne JOCTyIa B 31aHUs By3a U JPYTUe yCIOBHUS,
0e3 KOTOPBIX HEBO3MOKHO HIIM 3aTPYJHEHO OCBOCHUE 00Pa30BaTEIbHBIX IPOrPAMM O0YUYAFOLIUXCS C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBS.

OOydeHne B paMKax yaeOHOH TUCIUIIMHBI 00yJIAIOMNXCS C OTPAHNYEHHBIMH BO3MOXKHOCTAMH 3/J0POBBSI OCYIIECTBIIICTCS
YHHBEPCUTETOM C YYETOM OCOOCHHOCTEH MCUXO0(PHU3NIECKOTO Pa3BUTHS, HHANBUIYATIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3[I0POBbS
TaKUX 00yJarOIIUXCS.

O0y4eHne 10 y4eOHOM ANCIUIUIHHE 00YJAIOMINXCS ¢ OTPAaHNYEHHBIMU BO3MOXKHOCTSMH 3I0POBBSI MOXKET OBITH OPTaHN30BAaHO KaK
COBMECTHO C IPYTrMMH 00Yy4aIOIIMUCS, TaK U B OTJCIbHBIX IPyIIax.

B 1essix [ocTynmHOCTH 00yYeHHS 110 JUCHHUIUTAHE 00eCIIeUHBACTCS:

1) mutst JTUIT ¢ OTpaHMYESHHBIMH BO3MOYKHOCTSIMH 370POBBS 110 3PCHUIO:

- HAJIMYHUE aJIbTePHATUBHOM BepCHH O(UINAIBFHOTO CaiiTa MHCTUTYTA B ceTH «VIHTepHET» IS ClIaboBHIAIINX;

- BeCh HEOOXOAUMBIH JJIsl U3y4YCHHS MaTepHal, COrTaCHO YYeOHOMY ILIaHy (B TOM YHUCIIE, /sl 00YYArOIIMXCsl IO HHAUBUIYAIbHBIM
Y4eOHBIM IUIaHAM) TIPSIOCTABIISICTCS B SJIEKTPOHHOM BHUJIE HA JTHCKE.

- HHAMBHIyaJlbHOE paBHOMEPHOE ocBelleHue He MeHee 300 mrokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIEr0 00yJaroIeMycsl HCOOXOAUMYIO TOMOIIIb;

- obecrieueHre BO3MOKHOCTH BBIITYCKa aJlbTePHATHBHBIX (DOPMATOB IEYATHBIX MaTEPUAIOB (KPYIHBIN MPH(T WK ayauodaiiier);
- obecrieueHne TOCTyIa 00yJaromerocs, SBISTIOMIET0Cs CIETBIM U UCIIOIB3YIOMIEro co0aKy-IPOBOTHIKA, K 3JaHUI0 YHUBEPCHUTETA.
2) U1 AT ¢ OTPaHHMYCHHBIMH BO3MOXKHOCTSIMHU 30POBBS 10 CITYXY:

- HAJTMYUE MUKPO(OHOB U 3BYKOYCHIIMBAOLICH arnapaTypbl KOJUICKTUBHOTO MOJIb30BaHUS (AyJHOKOJIOHKH);

3) IS JTUIT ¢ OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbS, UMCIOIINX HAPYIICHUS OIIOPHO-BUTaTEIFHOTO allapaTa, MaTepUaibHO-
TEXHHIECKUE YCIIOBUS JTOJDKHBI 00eCIICUNBATE BO3SMOXKHOCTD OECTIPEIIATCTBEHHOTO JOCTYIA 00YJafomMXcs B y4eOHbIE TIOMEIICHHS,
CTOJIOBBIE, TyaJIeTHBIE U APYTUe MOMEIICHUS] OPraHU3aINHY, a TaKXkKe IPeObIBaHNS B yKa3aHHBIX IOMEIICHUAX (HAIMYUe MaHIyCOB,
HNOpYYHEH, pPaCIIMPEHHBIX ABEPHBIX IPOEMOB H APYTHX MPHUCIOCOOTICHHIA).

IMepen HagamoM 00y4eHHUSI MOTYT IIPOBOJUTHCS KOHCYIBTATUBHBIC 3aHATH, IO3BOJIIONIIE 00YIAIOIINMCS C OTPaHHYCHHBIMH
BO3MOKHOCTSIMH aIallTHPOBATHCA K yIEOHOMY TIPOIIECCy.

B npouecce BefeHUs y4eOHOM AUCHUILTHHBI TPO(ECCOPCKO-TPEIo/IaBaTeIbCKOMY COCTaBY PEKOMEHIYESTCs UCIIONIb30BaHHE
COIMAIBHO-aKTUBHBIX H PE(IICKCHBHBIX METOJIOB O0YICHHS, TEXHOJIOTHH COIMOKYJIBTYPHO! peaOIIHTAINH C IIETBI0 OKa3aHHs
MIOMOIIN 00y9aIOMUMCS C OTPaHHIEHHBIMHA BOZMOXXHOCTSIMHA 3/10POBBS B YCTAHOBJICHUH ITOJTHOIIEHHBIX MEKIMIHOCTHBIX
OTHOILICHUH ¢ APYTUMH 00yJarOIUXCs, CO3AaHINH KOM(OPTHOTO NMCUXOJIOTHYECKOTo KIMMaTa B y4eOHOH rpyme.

Oco0OeHHOCTH MPOBEACHHS TEKYIICH U IIPOMEKYTOYHOH aTTECTALUH IO TUCHUILTHHE [T 00yJalOMUXCs ¢ OrPaHUYCHHBIMU
BO3MO>KHOCTSIMH 37I0POBBSI YCTAaHABINBAIOTCS C YIETOM HHAWBUIYABHBIX IICUXO(U3NUECKHX 0COOCHHOCTEH (YCTHO, MICEMEHHO Ha
Oymare, MICEMEHHO Ha KOMIIbIOTEpe, B (hopme TecTupoBanus u apyroe). [Iprn HEOOXOIMMOCTH IPEIOCTABIACTCS IOMOITHUTEIEHOE
BpeMs JJIs IOATOTOBKH OTBETA Ha dK3aMeHe (3auere).




