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1. EJIN OCBOEHUSA

1.1{- obecreuenne mpodeccnoHaIbHOTO 00Pa30BaHUs, CIOCOOCTBYIOMIETO CONMATBHOMN, aKaAeMIUUECKONH MOOMIEHOCTH,
BOCTPEOOBAaHHOCTH Ha PBIHKE TPYa, YCICIIHON Kapbepe, COTPYIHUYECTBY B KOMaHAaX (peJepalbHbIX U PerHOHATBHBIX
CTPYKTYp B 00s1acTH pa3paboTKH, MPOU3BOICTBA U MPUMEHEHHS KOHCTPYKI[HOHHBIX MAaTEPHAIIOB

1.2|- moaroroBka OakajiaBpa K PEUICHUIO THIIOBBIX 33/1a4 IKCIICPUMEHTAILHO-UCCIICI0BATECIBCKON 1
TIPOU3BOJICTBEHHO-TEXHOJIOTHIECKON AEATEINEHOCTH, CBA3aHHON C pa3pabOTKON KOHCTPYKIIMOHHBIX MaTEPHAJIOB U
croco0OB X MPOU3BOJICTBA U 00PAOOTKH, C IEIIHIO MOIYyUYCHHUsSI HEOOXOIUMOTO YPOBHS TEXHOJIOTMICCKHUX U
9KCIUTyaTAaI[HOHHBIX CBOMCTB

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOI'PAMMBI

Huka (paznen) OIT: b1.B

2.1| TpeGoBaHus K MpeIBapUTEJbHOI MOATOTOBKE 00Y4YaIOLIEroCs:

2.1.1|Kpucramtoduzuka

2.1.2| Teopust TepMHYECKON M XHMUKO-TEPMHUIECKOH 00pabOoTKI

2.1.3| ®usznyeckue CBOWCTBA MaTEPHUAIOB

2.1.4|OcHOBBI METAJTyprUH

2.1.5| Ousnyeckas XuMus

2.1.6(MarepuanoBeieHue

2.1.7| dusuka

2.1.8| Xumus

2.1.9|Metopl KOHTPOJIS M aHAJIM3a BEILECTB

2.1.10| Teopus $a30BBIX U CTPYKTYPHBIX IPEBPALCHAN

2.1.11| Tepmuueckast 00pabOTKa METAIIONIPOYKIIUH

2.2 dncuunauHbl (MOIYJIH) U PAKTUHKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOM THCHUTLIHHLI (MOIYJIs1) HEOOX0TUMO KaK
npealiecTByOIee:

2.2.1|Koppo3ust 1 3a1uTa MeTaIioB

2.2.2|OCHOBBI TPOEKTUPOBAHUS TEXHOJIOTHUECKHUX MPOLIECCOB MPOM3BOACTBA U 00PaOOTKH MaTepraioB

2.2.3| Crenmanbable CTaad U CILIABbI

2.2.4| ®usnyeckre OCHOBHI MPOLECCOB AehOpMAIiX U pa3pyIICHIU

2.2.5|T1pou3BOACTBO CIICITUATBHBIX CTaNEH

2.2.6|Teopust ha3oBbIX M CTPYKTYPHBIX NPEBpPAIECHHUI

3. PE3YJIBTATBI OBYUYEHNS IO JUCIIUTIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIMSAMHA

YK-1: Crioco0eH ocymecTBJISTh NOMCK, KPUTHYECKHI aHATU3 M CHHTe3 HHGOopManui, yMeHHe aHAJIM3UPOBATH NPoLecChl U
CHCTEMBI € HCI0JIb30BAHHEM COOTBETCTBYIOIIMX AHATUTHYECKUX, BHIYHCIUTEIBHBIX U IKCIIePUMEHTAJIBHBIX METO/10B,
MPUMEHSATh CHCTEMHBIH IOXO0/ VISl pellieHHsl MOCTABJEeHHBIX 32124

YK-1.3: BoiOupaeT onTUMAJIbHbIA BAPMAHT PeLleHUs 32/1a4M C HCI0JIb30BAHHEM COOTBETCTBYIOIIUX METOA0B

3HaTh:

VYK-1.3-311 B3auMOCBSI3b KPUCTATUIMIECKOM CTPYKTYPHI  CBOMCTB MaTepHajioB

VYK-1.3-312 kpucrannmdeckoe CTpOSHHE NPH BBIOOPE KOHCTPYKIIMOHHBIX MaTepHaioB KOHKPETHOTO Ha3HAYEHUS

YK-1.3-39 MeTo1bI HCCIICIOBAHUS CTPYKTYPhI MATEPHAJIOB

VYK-1.3-310 obsacti mprMeHEHHsT OCHOBHBIX TUIIOB KOHCTPYKIIHOHHBIX MaTe€pHaJIOB

VYK-1.3-315 TeXHUYECKUE CPEICTBA I U3IMEPEHHSI U KOHTPOJIS

VYK-1.3-316 npaBuia TeXHUKH 0€301aCHOCTH

VYK-1.3-313 posib  KpHCTAJUTUUECKOH CTPYKTYpPbl B (OPMHUPOBAHHH CBOICTB KOHCTPYKIIMOHHBIX MaTe€pUalIOB

VYK-1.3-314 BO3MOKHOCTH M HEZIOCTATKH PA3IMYHBIX METOI0B CTPYKTYPHOT'O aHaJIM3a P OIIEHKE BO3MOXKHBIX Chep MPUMEHEHHS
HOBBIX MaTE€pPHaJIOB

VK-1.3-33 xapakTepHble CBOMCTBA KPUCTAJUIMYECKUX MaTEpUalioB

VYK-1.3-34 METOIMKH OLCHKH CTPYKTYPHBIX IIAPAMETPOB MOIMKPHUCTALIOB




VYK-1.3-31 aremarnueckuii anmnapar ONUCaHMs KPUCTAIIIMYECKOH CTPYKTYPBI

YK-1.3-32 ¢pu3uKo-XxuMHIECKHE TPOLIECCHI, OTPEIEISIONINEe KPUCTATUTHIECKOE CTPOCHNE MaTEPHUAIOB

VYK-1.3-37 pa3mepHsbie 3¢ GeKThI, 00yCIaBIUBaAONINE CICIU(UKY CBOWCTB MaTePHAIOB

VK-1.3-38 npuHIMITEL 1 TOAXOIBI K KOMIUIEKCHBIM HCCIIEIOBAaHHUAM CTPYKTYPBI M CBOHCTB KPUCTAUIMIECKAX MaTepHaIOB

VYK-1.3-35 ucrounuku nHGopManum B 00JaCTH CTPOSHHSI KPUCTAUTMYECKUX MaTepraioB

VYK-1.3-36 npuHINTIE pa3MEICHUS | ITOUCKa KpHCTawIorpadudecKoi HHPOPMAaIIUN B COBPEMEHHBIX 0a3aX JaHHBIX

YMmerhb:

VYK-1.3-Y11 ucnonb30Bath OMBIT COBMECTHOTO aHAN3a PE3YIbTATOB PEHITEHOCTPYKTYPHOTO U 3JIEKTPOHOOIITHIECKOTO
HCCIIeIOBAaHUS KPUCTAJUIMYECKON CTPYKTYPBI MaTepUaioB

VYK-1.3-Y10 ananuzupoBaTh H3MEHEHHs CBOMCTB TBEPJIBIX TEJ IIPH IIEPEX0e K MUKPO-H HaHOMacIITady

VYK-1.3-Y9 nonp30BaThCs HAyYHO-TEXHHYECKON HH(DOpMAIHEH IS pelIeHIs KOHKPETHBIX 3a/1a4 KPUCTAILIYECKOTO CTPOCHHUS H
CBOMCTB KOHCTPYKIIMOHHBIX MaTepHAJIOB

VK-1.3-V12 NpeABHUACTD NOCICACTBHA UCIIOJIb30BAHNS KOHCTPYKIIMOHHBIX MATCPUAJIOB C HAPYIICHUCM KPHUCTAJUINICCKOTO CTPOCHUS

VYK-1.3-Y15 yunuTsIBaTh MPH BEIIOJIHESHUH Pa0OT MpaBUIIA TEXHUKH O€30MIaCHOCTH

VYK-1.3-Y 14 npuMeHsTh TEXHUYECKUE CPEICTBA JJIsl U3MEPEHUS U KOHTPOJIS

VK-1.3-V13 OLICHUBATD BJIUAHUC CTPYKTYPHOI'O COCTOSAHUS MaTC€pHala Ha €ro TCXHOJIOTHUICCKUEC U DKCILITYATaAllMOHHBIC CBOICTBa

VYK-1.3-¥Y8 ucrosp30BaTh ONBIT paciyeTa KPUCTAIIOI€OMETPHUUECKUX XaPAKTEPUCTUK CTPYKTYPHBIX 3JIEMEHTOB 110 JAaHHBIM
PEHTTEHOCTPYKTYPHOTO ¥ KQJIOPUMETPHUECKOTO aHAIH3a

VYK-1.3-¥Y3 ucnonp30BaTh CHCTEMHBIH MOAXO K UCCICAOBAHNIO CTPYKTYPBI H CBOMCTB KPUCTAUIMYECKUX MaTepUalioB JIOOOT0 THIA

YK-1.3-Y2 ucnosnb30BaTh CHCTEMHBIN TOAX0/] K HCCICOBAHUIO CTPYKTYPBI U CBOMCTB KPUCTAIUTUUCCKUX MATEPHAJIOB JTFOOOT0 THUIA

VYK-1.3-¥Y1 nonp30Barbcs CIpaBOYHOI JIUTEPATypOH 10 KprcTautorpadun 1 AeeKTaM KpUCTAIIMIECKOTO CTPOSHUS IS PEIICHNUS
HECTAaHAAPTHBIX 33724 HAYYHOTO U MPUKIIAJHOTO XapakTepa

VYK-1.3-Y4 Beigensars penraronine GpakTopbl, BIXSIOMIE Ha (QYHKIMOHAJIBHBIE CBOHCTBA KPHUCTAJUIMUECKUX MAaTEPHAIIOB

VYK-1.3-Y7 nons3oBarbcs pe3yibTaTaMU ONTHYECKOM U 3JIEKTPOHHONW MUKPOCKOIHH JIJIs pacuyeTa napaMmeTpoB Ae(eKTOB
KPHUCTaJNINYECKOTO CTPOCHUS

VYK-1.3-Y6 nons30BaThCs 3HEPreTUUECKUM KPUTEPHEM TIPU aHANN3e (PU3NIECKHX MTPOIECCOB (POPMUPOBAHUS M N3MEHEHHS
KPHUCTAJUIMYECKOH CTPYKTYPHI

VYK-1.3-¥Y5 nonp30BaTbcss OCHOBHBIMH COOTHOIICHUSIMH KpHACTAIIIOrpaduu U1 aHaJIu3a CTPYKTYPBl MaTepHAaIoOB

Baanern:

VYK-1.3-B10 cucTeMHBIM NOAXOAOM K aHAIN3Y PE3YJIbTATOB CTPYKTYPHBIX UCCIEIOBaHUI HA MAKPOCKOIIMIECKOM 1
MHKPOCKOIIMYIECKOM YPOBHE;

VYK-1.3-B9 BnusiHreM MUKpo-M HaHOMacIITaba Ha CBOMCTBA TBEPABIX TEI;

VYK-1.3-B8 HaBbikamu noKMcka HHGOPMAIMHK 110 KPUCTAUINIECKOMY CTPOSHHIO MaTepUalioB C OMOIIBIO COBPEMEHHBIX TTOMCKOBBIX
CHUCTEM,;

VK-1.3-B13 METOJaMHM OLICHKH CBOMCTB KOHCTPYKIIMOHHBIX MAaT€PUAJTIOB B IIPOLECCC NINUTEIIBHOTO UCIIOJIb30BaHUA

VYK-1.3-B12 meTomamu pacuera MpOYHOCTHBIX CBOMCTB KOHCTPYKIIMOHHBIX MATEPHAIIOB HA OCHOBE JaHHBIX CTPYKTYPHOTO aHAJIH3a,;

VYK-1.3-B11 meronomu BeIOOpa HanboIee pannoHaIbHON KOMOMHAIIMN METOI0B UCCIIeIOBaHMS IIPH PELIEHNH MHOTOYPOBHEBBIX
3a71a4 CTPYKTYPHOTO aHaIN3a KPUCTAIIIMIECKNX MaTepHajIoB;

VYK-1.3-B7 npakTHdecKrMy HaBBIKAMU HCIIOJIH30BAHUS COBPEMEHHBIX MIPOTPAMMHBIX POIYKTOB JIJIsl PEIICHHS TPHUKIIATHBIX
KpHUcTauiorpadIeckux 3aaad;

VYK-1.3-B3 MmaTemaTnueckuM amnmapaToMm KpHCTauiorpauu;

VYK-1.3-B2 B3auMOCBS3sIMH KPUCTAIIIMYECKOTO CTPOSHHUS M CBOMCTB KOHCTPYKIMOHHBIX MaTEePUaIIOB;

VK-1.3-B1 MeToamu OLIEHKH BIMSHUS CTPYKTYpBI MaTepuaia Ha ero MexaHu4eckue U QyHKIMOHAIbHBIE CBOHCTBA,;

VYK-1.3-B6 MeToamMu Ka4eCTBEHHOMN M KOJIMYECTBCHHOM OIICHKH Ae(DEKTOB KOHCTPYKIIMOHHBIX MaTepPHajioB

VK-1.3-B5 MeToamu CTpyKTYpHOTO aHaJIM3a KPUCTAJUIMYECKHX MaTEpPHUAIIOB;




VYK-1.3-B4 meTomamu TepMOIUHAMUIECKOTO aHAIN3a CTPOCHUS MaTEPHUAIIOB;

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumenoBanue pazgenos u teM /Buj 3ansatus/ | Cemectp /| Hacos | Komneren- | JIuteparypa | IIpumeuanue
3aHATHA Kypc A H I
pecypchl
Paznen 1. 'eomerpuyeckast Kpucrajajaorpadpus

11 IIpoctpancTBeHHas penetka. Onpenenenue 5 2 YK-1.3 J1.1
CHMBOJIOB HaIlpaBJIEHUN U ATOMHBIX PSIOB. JI1.2712.1
OnpezeneHye HaNpaBICHUs! ¢ TOMOIIBIO MOJIIPHBIX 019233
KoopauHat. MeTon crepeorpaduueckoit
npoekuun. OrnpeneneHnue CUMBOJIa HAIPaBJICHUS B
kpucrtase /Jlex/

1.2 OnpezneneHye CUMBOJIOB IJIOCKOCTEH. 5 2 YK-1.3 J1.1
WNunuuupoBaHre HaNpaBiIeHUN B TeKCaroHajabHbIX JI1.2J12.1
W TPHUTOHAJIBHBIX KpHCTaLIaX. HIUIMpOBaHUE 213233
TUIOCKOCTEH B FeKCAroHaJbHBIX U TPUIOHAJIBHBIX
Kpucramiax /Jlex/

1.3 DJIEMEHTH CAMMETPUHN KPUCTALTHISCKHX 5 2 VK-1.3 JI1.1
MHOTOrpaHHUKOB. Kitaccel cuMMeTpun, CHHIOHUH, JI1.2J12.1
KaTeropuu KpuctamioB. KoopanHaTHbIE CHCTEMBI 919233
JUTSL OTIMCaHUS KPHCTAIIIOB /JIex/

14 OnpezeneHyue CUMBOJIOB HalIPaBICHUH U 5 4 YK-1.3 J1.1
wiockocrteit /TIp/ J1.2J12.1

313233

15 [ToaroroBka K npakTuueckuM 3aHstusm /Cp/ 5 10 YK-1.3 J1.1

J1.2J12.1
919233
Paznen 2. CTpykTypHas kpucraaiorpadus u
KPHUCTAJLIOXHMHS

2.1 IIpocTpaHCTBEHHBIE TPy CHMMETPHH 5 2 YK-1.3 J1.1
KPUCTAIUTMYECKUX CTPYKTYp. [IpaBuibHbIE JI1.2J12.1
cucTeMbl ToueK. ba3uc kpucrammuueckon 213233
CTpYKTYpbl. OnpeeneHne aTOMHBIX PaJiiyCoB.

OmnpeneneHne HOHHBIX ¥ KOBAJICHTHBIX PaJilyCOB.
BrusiHue BHeIHUX (akTopoB Ha
KPHUCTAUTHYECKYTO CTPYKTYpY /JIex/

2.2 OnpexeneHre aTOMHBIX pafauycoB. OnpeneneHue 5 2 YK-1.3 J1.1
HMOHHBIX U KOBAJICHTHBIX pPaguycoB. BnusHue JI1.2J12.1
BHEITHUX ()aKTOPOB Ha KPUCTATUINICCKYIO 213233
CTPYKTYpYy. XapakTepUCTUKH  IUIOTHEHIINX
ymnakoBok. [IpaBuita onpeneneHns MIOTHEHIINX
ynakoBoK. KoopJHAIIMOHHBIE MHOTOTPaHHHUKH
[Nonuara-benosa /Jlex/

2.3 CrpykTrypHblii THIT Meau. Bonbdpama. Maruus. 5 2 YK-1.3 J1.1
Amnmasa. Beroro onmosa. Tum NiAs. Tum CsCl. Tun JI1.2J12.1
CaF2. Tun CuAl2. DninTakcuanbHble 019233
KPUCTAJIIMYECKHUE CTPYKTYpbl. J[BOWHUKOBBIE
KpUCTATNYECKHE CTPYKTYphI /JIex/

2.4 ONeMeHTH CHMMETPUH KPUCTAIUIMIECKUX CTPYKTYP 5 4 YK-1.3 J1.1
Mp/ J1.2J12.1

012233
2.5 Bnusaue paziandHbIX GakTopoB Ha 5 4 YK-1.3 J1.1
KPUCTALTNYECKYIO CTpYKTYpy /TIp/ JI1.2J12.1
313233
2.6 IToaroroBka k mpakTunaeckuM 3auHsaTusm /Cp/ 5 16 YK-1.3 J1.1
J1.2J12.1
012233
Pazgen 3. Toueunsle gedeKThI




3.1 Bunpl Toweunsix nedexroB. TepmoauHammka 2 YK-1.3 J1.1
TOYEUYHBIX JeekToB. MuUrpaIus BakaHCHH. JI1.2J12.1
Murparus Mexy3eIbHbIX aTOMOB. Murparus 219233
MIPUMECHBIX aTOMOB. ICTOUHUKH H CTOKH
TOYCYHBIX Je()eKTOB. KOMITIEKCH TOUYCYHBIX
nedekroB. IloBemeHre BakaHCHH NPU 3aKaJIKe U
omxkure. KoHIleHTpaliss BakaHCHHA. OHEPTHS
00pa30BaHUsI BAKAHCUI. DHEPrus AaKTUBAIUH
MUTpanuy Bakaucuit /JIex/

3.2 OHepreTHyeckuil KpUTEpUil TUCIOKAIIMOHHBIX 2 YK-1.3 J1.1
peaknuii. Jlehektol ynakoBku. YacTnaHbIe JI1.2J12.1
muciaokanuu Hloxmu. YacTHyHbIE TUCITIOKALIUN 2192093
®panka. BepuivHHbIE  IUCTIOKAIINAA.

CranmapTHbIA TeTpadap. JIBWKEHUE paCTSIHYTHIX
nucinokauui. [lepeceyenne equHUYHBIX
IHUCIOKanuil. [[BKeHHe IuCIOKamuid C
noporamu. [lepeceycHue pacTSIHYTHIX
nuciokanuii /JIex/

3.3 Bunpl Toueunsix apedexToB. TepmoanHaMuKa 2 YK-1.3 J1.1
TOYCYHBIX  Je(eKTOB. MUTpalisd BaKaHCHA. JI1.2J12.1
Murpaius MexXy3eJIbHbIX aTOMOB. Murparus 919233
MIPUMECHBIX aTOMOB. ICTOUHUKH H CTOKH
TOUYCYHBIX Te(eKTOB. KOMIUIEKCH TOYEYHBIX
nedekTos /Jlex/

3.4 TToBeneHe BakaHCHI MPH 3aKATIKE U OTXKHTE. 2 VK-1.3 JI1.1
KoHuenTpamnuss BakaHCHIl. OHeprus JI1.2J12.1
o0pa3oBaHUs BaKaHCHUU. OHEPrus aKTUBALUU 21322 33
MUrpaiuu Bakancui /JIex/

35 Bunel, TepMoauHaMuKa, TBUKEHUE TOUEUHBIX 4 VK-1.3 JI1.1
nedexros /Tlp/ JI1.2J12.1

919233

3.6 IMoxroroBka k mpakTuaeckuM 3aHsTasM /Cp/ 10 YK-1.3 J1.1

J1.2J12.1
012233
Pa3nen 4. OcHOBHBIE THIIBI AMCJIOKAIUIA M HX
cBoiicTBa

4.1 KpaeBas muciokarus. CKoJbXEHHE U 2 YK-1.3 J1.1
nepeno3aHue KpaeBou nuciaokauuu. Bunrosas JI1.2J12.1
muciaokauusa. CKOJIbXEHHE BHHTOBOM 2102053
mucnokanui. CMelIaHHBIE AHCIOKAIMH U UX
nBmwkenue. [pu3MaTHuecKue TUCIOKAIINH.

Bektop broprepca. IlnoTHocTh AuciOKamuil.
OHeprus nucinokauuu. Cuibl, AeHCTBYIOLINE

Ha JMCIIOKAILMI0. YTIPyroe B3aUMOJIEHCTBHE
mucnokanuii. [lomHpIe ¥ YacTHYHBIC TUCIOKAIIHH.
/JTex/

4.2 Atmocdepsr Korrpemma. Atmocdepst CHyka. 2 YK-1.3 J1.1
Atmocdepst Cysyku. Bsammopeiicteue JI1.2J12.1
JIUCIIOKAMA C BakaHCUSIMU M TIPUMECHBIMU 2102053
aToMami. [IporcxoxaeHne JUCIOKAIUH.

PazmHOXeHue [auciokauuid MpH IJIACTUYECKOU
nepopmanuu /Jlex/

4.3 KpaeBast 1 BUHTOBAS TUCIIOKAIINN M UX JBIKEHHE 4 YK-1.3 J1.1
Mp/ JI1.2J12.1

313233
4.4 Yupyrue cBoiicta aucnokarmii /T1p/ 4 YK-1.3 J1.1
J1.2J12.1
012233
4.5 [oaroroBka k npakTu4eckuM 3aHsTusiM /Cp/ 13 YK-1.3 J1.1
JI1.2J12.1
019233

Paznen 5. JuckauHaAUN




5.1 JluckimHauuMu B HEMPEpBIBHOW  yIIpyroi cpene. 5 4 YK-1.3 J1.1

JIuCKIMHAMA B KPHUCTAUTHYESCKON PEIIETKH. JI1.2J12.1
OHeprusa JuCKIMHAUMU. JlMcIoKalMOHHAs 2192093
MOJENb KIMHOBOM auckimHanuu /JIex/

5.2 Jucnokannu Bonpreppa u aucknunannu /I1p/ 5 4 VK-1.3 J1.1

JI1.2J12.1
213233
5.3 [ToaroroBka K mpakTuueckuM 3aHsTasMm /Cp/ 5 10 YK-1.3 J1.1
J1.2J12.1
313233
Pasnea 6. I'panunbizepen u cyd3epen

6.1 Tunbel rpaHun 3epeH. ManoyrioBele T'paHMIIBI 5 2 YK-1.3 J1.1
HaKJIOHAa M KpydeHus. JlUcIoKalnoHHbIE JI1.2J12.1
MOJIEIN MaJIOYTJOBBIX TpaHUl]. DHEprus 219233
MaJIOyrJIOBBIX rpaHul /Jlex/

6.2 CrienivanbHble W TIPOW3BOJIBHBIC TPaHUIIBL. 5 2 VK-1.3 JI1.1
PemreTtka coBmajarommx y3JoB. JI1.2J12.1
3epHOrpaHUYHbIE UCIOKAIUA U 2192 33
3eprHOrpaHUYHOE NpOCKalb3biBaHue /JIex/

6.3 CrienanbHbIe U IPOU3BOJIbHBIE IPAHHUIIBI, PELIeTKa 5 4 YK-1.3 J1.1
comagaromux y3mos /IIp/ JI1.2J12.1

313233

6.4 IMoxaroroBka k mpakTuaeckuM 3aHsTasM /Cp/ 5 10 VK-1.3 J1.1

J1.2J12.1
313233

Paznen 7. Topmorkenne aucIoOKanuii u
YIpOYHeHHE KPUCTAJIHYECKHNX MATEPHAJIOB

7.1 TpeHne pemeTku U Tpenen TeKy4YecTH. 5 2 YK-1.3 J1.1
JIBmKeHUEe IHCIOKAMKA ¢ Teperndoammu. JI1.2J12.1
TopMmoxeHHe JTUCIOKalMi aToMaMu Ipumecein 919233

U JISTHPYIOMIHX 3J1eMeHTOB. CKOIBKEHUE Yepes Jec
mucnokanuii. [Ioporu Ha BUHTOBBIX TUCIOKAIUSIX

/Jlex/

7.2 Cunsune guciokanmun. IDIockoe CcKoIuieHue 5 2 VK-1.3 JI1.1
JUcIoKanui. Beirnbanue quciiokanui Mexy JI1.2J12.1
JIUCIIEPCHBIMU YacTHIaMU. JIOKaJbHOE MTONEpEeYHOe 219233

ckonpxeHue. [lepepezanue quciokanusaMu
JICTIEPCHBIX YacThil /JIex/

7.3 BsaumopeiicTBue nucinokanuii ApyT ¢ APYroM | ¢ 5 4 VK-1.3 JI1.1
rpaHuIaMu 3epeH /I1p/ JI1.2J12.1
313233

7.4 IMoxaroroBka k mpakTuaeckuM 3aHsTasM /Cp/ 5 10 YK-1.3 J1.1
JI1.2J12.1
3152033

5. ®OHJ OINIEHOYHbBIX MATEPHUAJIOB

5.1. Bonnpochl AJ1 caMOCTOSITEIbHOI MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOii)

IlepedeHb BOIPOCOB K 9K3aMEHY:

. Kpucramnmueckas pemerka. UHAUIIMpOBaHIE HATIPABICHUH U TNIOCKOCTEH B KyOUYECKOH pemeTke

. [loctpoenne cranmapTHHIX cTepeorpaduyueckux npoeknuii. Cetka Bynbsda

. IapnmmpoBanne HaNpaBIeHUH U MIIOCKOCTEH B TeKCArOHAIBHBIX M TPUTOHAIBHBIX KPUCTAJUIAX

. Onpeznenenre HOpMaH K INIOCKOCTH

. OnpezneneHne MEXIUIOCKOCTHBIX PACCTOSHUH U YTJIOB MEX]Ty HaIPaBICHUSIMH

. [IpeoOpa3oBanue CUMBOJIOB HANPABJICHHUA U IIOCKOCTEH IPH M3MEHEHUH BBIOOpa 3JIEMEHTAPHOH STYCHKU
. [IpocTparcTBEeHHBIE TPYNITEI CHMMETPHH KPHCTAIIMYECKUX CTPYKTYP. XapaKTePUCTUKU TUIOTHEHIITNX yIIaKOBOK
. Kimaccudukanms ne)ekToB KpHCTAIDTHYECKON PEIICTKH.

. JIBIKeHHE BaKaHCHI, MEXKY3€IbHBIX aTOMOB U aTOMOB IIPUMECH

10. DHeprus obpa3oBaHus BakaHCHi. KOHIIEHTpaus BakaHCHIA

11. Tuns! nucnokaunuii. Bextop broprepca

12. Pacmiernenue quciokanuid. Kpurepuit @panka

13. dedeKTsl ynakoBKH

14. JIBwkeHre U epecedeHre AUCIOKAIIi

15. CTeHKH U CETKH AMCIIOKAINM. J[MCIOKAIIMOHHBIC UIIOIN

16. ATmMocdepsl Ha AUCITOKAIMSIX

O 0NN A W —




17. Pabora ucrounnka ®panka-Puna

18. Incnoxanmonusie peakuu B ['TIK pemeTtke

19. Tucnoxaunonsnsle peakuuu B OLK pemertke

20. Jucnokannonusie peakiuu B ['TI pemerke

21. Jucknmunanuu. Tumnel. CBoicTBa. J{MucIoKkaiMOHHAsI MOJIETh AUCKIUHAIIUN

22. I'paHuIbl 3epeH U cy03epeH Kak MIOCKHE AePEKThI KPUCTALNTUISCKOW PEIETKH
23. DHeprus rpaHul] 3epeH. CrieluaibHbIe TPaHHIIBI

24. PemieTka cOBINAJAIONINX Y3JI0B

25. MexaHu3MBbl YIIPOUHEHUS KPUCTALNTHYECKUX MaTEpHUAIOB

26. MexaHn3MBbl IPEOIOJICHUS JUCIOKAIIUSIMU AUCTIEPCHBIX YACTHI]

27. IInockue ckoruieHus auciaokauuil. HampspkeHue, 1elcTBYIOLIEE HAa TOJIOBHYIO JUCIOKALIUIO

5.2. Ilepeyenn padoT, BHINOJHSAEMBIX 10 JUCHHMILINHE (Moay.110, npakTuke, HUP) - acce, pedepaTsl, npakTHYecKHE U
pacyeTHo-rpaduyeckue paGoThl. KVDCOBbIe DAOOThL, MDOEKThI U JID.

Tembl TOKIag0B:

. BiusiHue KpuCcTayIM4ecKoro CTpOeHHUs Ha MEXaHUYECKUE CBOMCTBA KOHCTPYKIIMOHHBIX MaTepPHaIOB

. Ucropus pa3BuUTHs NPEACTABICHUN O MPOYHOCTH KPUCTAJUIMYECKUX MATEPHATIOB

. DKCIIepUMEHTANbHbBIE METOABI UCCIEI0BAHUS KPUCTAIITMYECKON CTPYKTYPHBI

. MeTopl aHanu3a NpeUMyILIECTBEHHBIX OPUEHTUPOBOK KPUCTATUIMIECKUX PEIIETOK B MOJMKPUCTAIUIMYECKUX MaTepHasax
. OCOOCHHOCTH KPUCTAIUTMIESCKOTO CTPOCHHS HAHOKPUCTAIUTHICCKAX MAaTCPHAIIOB

. MexaHu3Mbl CTPYKTYPHOTO YIIPOYHEHHSI KOHCTPYKIIMOHHBIX MaTepUaIOB

. MeTonpl pacuera KpUCTAJUIOT€OMETPHUUECKUX XapPAKTEPUCTUK I'PAHUL] 3€PEH

. DBOJIIOLIUS TUCIIOKAIIMOHHOM CTPYKTYPhI B METAIIMUSCKUX MaTepHajax B Mpolecce IacTudeckoi nedopmaruu. Biavsaue
TeMITepaTypsl 00paboTKH

9. CTpyKTypHbIC U3MCHCHHUS IIPU HAIPEBE METAJJIOB U CIUIABOB. BIMsAHIE MpeBapUTEIbHOMN MIACTUIECKOM qedopManun
10. CpaBHUTENBHBIH aHAIN3 YPGEKTHBHOCTH TBEPAOPACTBOPHOTO, TUCTIEPCHOHHOTO U 3¢PHOTPAHUIHOTO YIIPOIHCHUS
KOHCTPYKLHOHHBIX MaTepHaioB

11. Manoyriossle rpanuns! kpydenus B OLIK pemerke. /[ucnokaninoHHbIe peakinu

12. JIMcnoKalMOHHOE CTPOEHUE KIMHOBBIX AUCKIMHALMN. DKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS TUCKIMHALIMI

13. CpaBHUTENBHBIN aHATN3 YHEPTUH MAJIOYTIOBON AUCIOKAIIMOHHON IPaHULIBI U JUCKIHHAIIUN

14. BzaumoelicTBrE pelIeTOYHON JUCTOKAIIMH C JUCIIOKAIIMOHHONW CTEHKOM M TUCKJIMHAIIEH

15. Pa3Butre COBpeMEHHBIX TPECTABICHUN O CTPOSHUH IPaHMUII 3epeH

O~ DN W~

5.3. OueHo4HbIe MaTEePHAJIbI, HCIIOJIb3YyeMble VISl IK3aMeHa (onucaHue OM1eTOB, TECTOB M T.IL.)

O1leHOYHbIE CpEJICTBAa JUIA TNPOBEACHHS INPOMEXKYTOYHOW aTTecTalud CTYAEHTOB IO AUCIMIUIMHE BKIIOYAET B ceOs:
repeueHb BOMPOCOB K DK3aMEHY M KpUTEpUH (POPMHUPOBAHUS OLIEHOK; OLICHOYHbIE CPEJICTBA JJIsl OLIEHKH TeKYyIlIeil ycrieBaeMOCTH
CTYICHTOB (coOeceJoBaHUE MIPH 3alIUTE MPAKTHYSCKUX pPadoT)

5.4. MeToanKka olleHKH OCBOEHHUS TUCIMILIUHBI (MoayJisi, npakTtuku. HUP)

METOJIMKH OIICHKH CTPYKTYPHBIX ITapaMeTPOB IOJUKPHCTAILIOB
MCTOYHHUKH MH(GOPMAIMH B 00JIACTH CTPOSHHUSI KPUCTAIIIMYECKUX MaTepHaIOB

MIPUHITUITEI pa3MeIeHNs U TIOUCKa KpUCTaIuTorpadraeckoii mHpOopMaIii B COBPEMEHHBIX 0a3aX JaHHBIX;

pa3mepHbie 3P PeKTh, 00yCIaBIUBAIOIINE CIICIUPUKY CBOWCTB MaTEPUAIIOR;

PUHIUTIIBI ¥ TIOAXO/AbI K KOMIIJICKCHBIM UCCJIICIOBAHUAM CTPYKTYPBI U CBOWCTB KPUCTATNIMYECKUX MAaTEPUAJIOB,

METOJIBI HCCIIEIOBaHUS CTPYKTYPBI MAaTEPHAJIOB;

oOacTu MPUMCECHCHUA OCHOBHBIX TUIIOB KOHCTPYKIIUOHHBIX MAaTECPUAIOB,

B3aHMOCBSI3b KPUCTAJUIMIECKOM CTPYKTYPHI i CBOMCTB MaTEPHAIIOB;

KPHUCTAJUTNUECKOE CTPOEHHE TP BHIOOPE KOHCTPYKIIMOHHBIX MaTEepPUaJIOB KOHKPETHOTO Ha3HAYCHUS;

pONb  KPUCTAJUIMIECKON CTPYKTYpPHl B (OPMHUPOBAHHH CBOWCTB KOHCTPYKIIMOHHBIX MaTEPHAIIOB;

BO3MOKHOCTH U HEJJOCTATKH PA3IMYHBIX METOJIOB CTPYKTYPHOTO aHAIH3a MPU OLICHKE BOBMOXKHBIX c(hep MpUMEHEHHST HOBBIX
MaTepHaJIoB;

TEXHUYECKUECPECTBAIIIS U3MEPEHHS U KOHTPOJIS,

MIpaBHJIa TEXHUKH 0€301MacHOCTH

6. YAEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHaf JUTEpPATypa

ABTOpBI, COCTaBHTENN 3armaBue Bubmmoreka W3narenscTBo, roj

JI1.1 |Manuauna P.U. Merannorpadust: depexTst Meroaudeckue mocoous Mocksa, 1979
KPUCTAJUINYECKOTO CTPOCHUS
MetauioB: Kypc nexnmit

JI1.2 |Hosukos N.U., Po3sun |Kpucramiorpadus u nedektsl | IIeKTPOHHBIN KaTajaor Mocksa Metamnyprus, 1990
K.M. HoBuxos .M., |xpucramindeckoil pemeTku:
Posun K.M. y4eOHUK

6.1.2. /lonoiHUTeIbHAS TUTEPATypa




ABTOpBI, COCTaBUTENH 3ariaBue Bubnuoreka H3parenbCcTBO, TOI

JI2.1 |Manunauna P.1. Merannorpadust: Meroauueckue mocoous Mocksa, 1979
Kpucrammueckue pemeéTku
METAJUIOB U Ie(EKTHI UX
ctpoenusi: Kypc nexrmit

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»

D1 |HayuHnas anektponHas 6ubmioTeka https://elibrary.ru  [https://elibrary.ru

32 |Onekrponnas 6ubnuoreka MUCHC http:/lib.misis.ru  [http:/lib.misis.ru

3 OBbC YHusepcurerckas Oubianorexa oHIaliH http://biblioclub.ru
http://biblioclub.ru

6.3 IlepevyeHb NPOrpaMMHOIO odecredeHust

I1.1 | Microsoft Office

I1.2 | Microsoft Teams

I1.3 |Canvas

6.4. Hepeqeﬂb I/IH(l)OpMa]_[l/IOHHLIX CIIPABOYHBIX CUCTEM U npotbeccnonam,m,lx 0a3 JAHHBIX

H.1 |Hayunas snextponHas Oubmuoreka https://elibrary.ru

N.2 |3nekrponnas 6ubnuoreka MUCuC http://lib.misis.ru

N.3 |3bC VHuBepcurerckas 6ubnnoreka onnaiH http://biblioclub.ru

N.4 |Poccuiickas miardopma oTKpsITOro 06paszosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasuauenne OcHamienne

16 JeheKThl KpHCTAIUINYECKON PemETKN HoyT0yk, mpoekTop, 9KpaH, UHTepaKTUBHAsI JOCKa
KOMIUICKT  T€MAaTUYECKMX  NDPE3CHTAIMP.  JOCTVI K

16/1 JeheKThl KpHCTAIUINYECKON PemETKN

8. METOANYECKHUE YKA3AHUSA VIS OBYYAIOIIIUXCSL

O0BeM 3HaHUil, KOTOpBIE HEOOXOANMO YCBOUTD IPH N3YyUSHUH yUeOHOM IUCIUIUINHGI, ONpeaesieTcs GpeaepaabHbIM
TOCYAapCTBEHHBIM 00pa3zoBaTenbHbIM cTannapToM (PI'OC), KoTopslii onpenenseT rocy1apcTBeHHbIE TPEOOBAHUS K MUHUMYMY
COJIeprKaHMs 3HAHUH ¥ yPOBHIO ITOJI'OTOBKH BBIITYCKHHKA MO AucHuIUIHE. OOpa3oBaTelbHbIe pe3yIbTaThl OCBOCHHS AUCIUILUINHEI,
COOTBETCTBYIOIINE ONpPEeNICHHBIM KoMneTeHIsIM coriacHo @I'OC, nmpuBeneHsl B Havalne HacTosmei nporpammel. Conepikanue
TeM y4eOHOH JUCHUIIIMHBI ¥ TEM JIAOOPaTOPHBIX IPAKTUKYMOB M MPAKTHUECKHUX 3aHATHH NMPHUBEICHBI B IPOrpamMMe. DTUM
OTIPEJICTISIFOTCSl MUHUMAJIbHBIE 3HAHMS, KOTOPBIE CTYJICHT JOJDKEH JEMOHCTPUPOBATh IIOCIIE N3YyUSHHUS TUCHUITIMHBL. M TOrOBBIM
KOHTPOJIEM TI0 TUCIUILIHHE SBISIETCS 9K3aMeH. DK3aMeH ITPOBOANTCS ayAUTOPHO MO MHAMBUAYaJIbHBIM OmitetaMm. st ycrienHoi
MIOJITOTOBKH K HTOTOBOMY KOHTPOJIIO ITPEAJIaraeTCsl BBIIOJIHNTD CICAYIONINE MEPONPHUSTHS: CUCTEMAaTHIECKH ITPpOpadaThIBaTh
JIEKIIMOHHBII MaTepuall IpH NOATOTOBKE K MPAKTHYECKUM H JJA00PATOPHBIM 3aHATHAM; BHITIOJIHHUTH 1a00paTOpHBIE pabOTHI IO BCeM
TEeMaM JUCLUILIHHBI (BBIITOJHEHUE J1a00paTOPHBIX PaboT MpeTycMaTpUBaeT 3al0IHEHNE OTYETOB, KOTOPHIE COCTABIISIOTCS B
JIEKTPOHHOM BHUJIE); 3aIIUTHTH JJabopaTopHbIe pabOTHI O BCEM TeMaM JAMCHIUILIMHBL. 3aliTa IIPOBOIUTCS B BUJIE COOECETOBaHNS




