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1 OBIIASA XAPAKTEPUCTHUKA JUCHUIIJIMHBI
PU3NKA KOHIEHCHPOBAHHOI'O COCTOAHUA

1.1 AHHoOTAUMS COJepPKAHUS TUCIHIIMHBI

Wzydenne nucuuruinHbl «®Du3uKka KOHJIEHCUPOBAHHOTO COCTOSIHHS) HAmpaBlIeHO Ha
TEOPETUYECKOE M IKCIIEPHUMEHTAILHOE HCCIICAOBAHUE MPHUPOJBI KPUCTAUIMYECKUX M aMOP(HBIX,
HEOPTaHWYECKUX M OPTraHUYECKHX BEIICCTB B TBEPAOM U JKHIKOM COCTOSHHUSX M W3MEHCHHE UX
(GU3NYECKUX CBOMCTB MPHU Pa3IMYHBIX BHEIIHUX BO3AeWCcTBUsAX. Kypc mpemmnosiaraet Hanuyue y
aCTIMPaHTOB 3HAHUI OCHOB ()M3MKU KOHICHCHPOBAHHOTO COCTOSIHHS B 00BEME CIECIHMATUTETa WU
MarucTepCKUX MPOTrpamMM BBICHIETO OOpa3oBaHMs. 3HAHWS M HABBIKU, MOJIyYCHHBIE acCIUpPaHTAMU
Py UW3YYCHUU JIaHHOTO Kypca, HEOOXOAMMBI TMpPH TMOATOTOBKE W HANUCAHWH HAy4YHO-
kBaTMUKAIIMOHHOW paboTrel 1o crnemuanbHocTd  01.04.01 —  «IIpubGopsl u  METOIBI
HKCIEPUMEHTATBHON (PU3UKHY.

1.2. SI3bIk peaju3anuy JUCIUILTHHBI
Peanusyercs Ha pycCKOM SI3BIKE.

1.3 Illianupyembie pe3yJbTaThbl 00yUeHHs 110 JHCHHUIIIMHE

Pesynbratom oOydeHHss B paMKax AUCLUIUIMHBI SIBIseTCs (OpPMHPOBAHUE Yy AacHHUpaHTa
CIIEIYIOIINUX KOMITIETEHIUI:

— CHOCOOHOCTh MPOEKTHPOBATh M OCYIIECTBIIATH KOMIUIEKCHBIE HMCCIEIOBAHUSA, B TOM YHCIE
MEXIUCUUIUIMHAPHBIE, Ha OCHOBE IIEJIOCTHOIO CHCTEMHOI'O HAyYHOI'O MHPOBO33PEHHS C
UCIIOJIb30BaHUEM 3HAHUH B 001acTH uctopuu U Guiocopun Hayku (YK-2);

— cnocoOHOCTh pa3pabaThiBaTh HOBbIE MPUHLMUIBI U METOJbl U3MEPEHUN (U3NYECKUX BEIUYUH,
OCHOBAHHBIX Ha COBPEMEHHBIX JOCTHKCHHUSAX B PA3IUYHBIX 001aCTAX (PU3UKU U TIO3BOJISIOIINX
CYIIECTBEHHO YBEJIMYUTh TOYHOCTb, YYBCTBUTEIBHOCTh U OblcTpoaelicTBre u3mepenuit (ITK-
2);

— CIoCOOHOCTh UCCIIeA0BaTh (PyHAaMEHTAIbHBIC OrpaHHYCHHs Ha TOUHOCTh n3Mepenuit (ITK-4);

— CcHnocoOHOCTh MPUMEHATh KBAHTOBYIO TEOPUIO U3MEPEHUH B UCCIIE0BATEIbCKON AEATEIbHOCTH
(IIK-5);

— cnocoOHOCTh pa3palaThiBaTh METOABI MaTeMAaTHYeCKOH O00pabOTKH SKCIIEPHUMEHTAIBHBIX
Pe3yabTaTOB, MOJICIIUPOBAThH (u3nueckue sBieHus u nporeccs (ITK-6);

— CcHnocoOHOCTh HaydHO OOOCHOBAaHHO OIICHMBATh HOBBIE DEIICHHS B 00JACTH COBPEMEHHOIO
¢u3n4ecKoro sKCHepuMeHTa, (HOpMUPOBaTH M aApryMEHTHPOBAHO MPEJCTABIATh HaydHbIE
rurnoress (ITK-9);

— CHocoOHOCTh CO03/1aBaTh M PEAAKTHPOBATh TEKCThl HAyYHO-TEXHMYECKOIO COJIEpKaHMA,
BJIa/IETh MHOCTPAHHBIM SI3BIKOM MPHU paboTe ¢ HayuHoit auTeparypoii (ITK-11).

B PE3YIbTATC OCBOCHUA NUCHHUIIIMHBI ACITUPAHT OOJIKCH:

3HaTh:

— (usmyeckue CBOMCTBA, SIBJICHUS M MPOLIECCH B META/UIaX M UX CIJIaBaX, HEOPTaHUYECKUX U
OpPraHUYECKUX COCAMHEHUSX, IUDIIEKTPUKAX U, B TOM YHCIIe, MaTepragax CBETOBOJIOB KaK B
TBEPJIOM, TaK U B aMOP(HOM COCTOSIHUU B 3aBHCHMOCTH OT UX XUMHYECKOTO, U30TOITHOTO
COCTaBa, TEMIEPAaTyphl W JIABJICHHS; OCHOBBI (PU3NYECKHX CBOWCTB HEYMOPSAOYECHHBIX
HEOPraHUYECKUX U OPraHUYECKUX CUCTEM, BKJIIOYAs KJIACCUYECKUE U KBAHTOBBIE KUIAKOCTH,
CTEKJIa PA3JIUYHOW TPHUPOJBI H JUCIEPCHBIE CHUCTEMBI, OCHOBBI TEXHHYECKHUX W
TEXHOJOTHYECKUX MPUIOKEHUH PU3NKN KOHJACHCUPOBAHHOTO COCTOSIHHUSL.



YMETh:
— pa3pabaThiBaTh MAaTEMAaTHYECKHE MOJEIH TMOCTPOCHUs (Ha30BBIX JMArpaMM COCTOSHUS H
HpOFHOSI/IpOBaHI/ISI N3MCHCHUSA (I)I/I3I/I‘IGCKI/IX CBOfICTB KOHI[CHCI/IpOBaHHBIX BCIICCTB B
3aBUCMMOCTH OT BHEIIHUX YCIIOBHM WX HAXOXICHUS;, pPa3BUBATh JKCIEPUMEHTAIbHBIC

METOJIbI HM3y4eHUs (U3MUECKUX CBOWCTB H (PU3UYECKHE OCHOBBI

TEXHOJIOTHI IMOJIY4YCHHA MAaTCpUaJIOB C OIIPECACICHHBIMU CBOMCTBaMH.

IMeTh HaBBIKU:

IMPOMBIIIJICHHBIX

— TMPUMEHEHHUS] METOJIOB 3KCHEPUMEHTAIBHOTO HCCIIEIOBAHMS KOHJEHCHPOBAHHBIX BEIECTB
(cwiibHOE CKaTue, yAapHble BO3ICHCTBUSA, M3MEHEHHE TPABUTALIMOHHBIX TMOJIEH, HU3KUE
TeMIIepaTypbl), Pa30oBbIX MEPEXOJ0B B HUX U UX (PA30BBIX JUArpaMM COCTOSHUS; METO1aMU
AKCIEPUMEHTAIBHOTO M TEOPETUYECKOTO HCCIEAOBAaHUS BO3JACHCTBUSL PA3IMYHBIX BHUJOB
U3ITy4eHUH, BHICOKOTEMIIEPATYPHO IJIa3Mbl Ha MPUPOTY U3MEHEHUN (PU3NUYECKUX CBOMCTB

KOHACHCUPOBAHHBIX BCUICCTB.

1.4 O0beM JUCHUINLIHHDI
Ounast popma o0ydeHUS

Buabl yueoHoii padoThI

O0BbeM JHCHHIIINHBI

Pacnpenesienue
o0bema
JHCIUILTHHBI 110
ceMecTpam (4ac.)

Ne B T.4. KOHTaKTHas
n/ Bcero yacon 5
I pab6ora (uac.)
1. | AyauTopHble 3aHATHUS 4 4 4
2. | Jlekuum 4 4 4
3. | [IpakTuueckue 3aHsATUA 0 0 0
4. | JlabopaTopHbie pabOTHI 0 0 0
5. | CamocTosiTesibHAsE padoTa
aCIUPAHTOB, BKJIIOYas BCe 100 0,6 100
BHU/IbI TEKYIIeli aTTecTaluu
6. | Ilpome:xkyTOouHasi aTTeCTAIUSA 3aver 0,25 3auem, 4 u.
7. | O0muii 00 beM Mo yueoHOMY 108 4.85 108
IUIaHYy, Yac.
8. | O0mmii 00beM 1o yueGHOMY 3 3

NJIaHY, 3.€.




2 COOIEP)KAHUE JUCHUITJIMHBI

Kon
pa3zniea,
TEeMBI

Pazpnen, Tema
JUCIUILINHBI

Conepxanue

Pasgen 1. Cunbl cBsi3u
B TBEP/BIX TelaX.

DNEeKTPOHHAsI CTPYKTYpa aTOMOB. XUMHUECKAasl CBSA3b U BaJICHTHOCTD.
Tunbl CUIT CBSA3M B KOHJICHCUPOBAHHOM cocTosHUU: BaH nep
BaanbcoBa cBsi3b, HOHHAS CBSI3b, KOBAJICHTHAS CBSI3b, METAJLTUYCCKAS
CBSI3b.

Xumudeckas CBsi3b ¥ OMKHUHA Mopsok. CTPyKTypa BelIecTBa ¢
HEHANPaBJICHHBIM B3aUMOJICHCTBUEM. [IpuMephl KPUCTAIITUYECKUX
CTPYKTYP, OTBEUAIOIINX TUIOTHBIM YIIAKOBKAM IAPOB: MPOCTast
kyomueckas, OLK, 'K, I'TTY, ctpykrypa tuna CsCl, NaCl, tuma
nepoBckuta CaTiOs. OcHOBHBIE CBOWCTBA KOBAJICHTHOM CBSI3U.
CTpyKTypa BEIIECTB C KOBAJICHTHBIMU CBS3sIMU. [ MOpHan3anys
aTOMHBIX opOuTalNieil B MoJieKyyax u kpuctamiax. CTpykTypa Tuma
anmasa u rpaduTa.

Pazgen 2. Cummerpus
TBEPIBIX TEIL.

Kpucramnnueckre u aMmopgHble TBepble Tena. TpaHCIsIIuoHHast
WHBapHaHTHOCTh. ba3zuc u kpucramnnyeckas CTpyKTypa.
DneMeHTapHas sueiika. Syeiika Burnepa — 3eiitua. Pemerka bpase.
O0603Ha4YeHYs Y3J10B, HAPABJICHUN U IJIOCKOCTEH B KpUCTAILIE.
OO0partHas pemieTka, ee cBoiicTBa. 30Ha bpuiumosHa.

DJeMEHTbl CHMMETPHUH KPUCTAJUIOB: IIOBOPOTHI, OTPAXKEHNS,
WHBEPCHS, THBEPCUOHHBIE TIOBOPOTHI, TpaHCAuu. Onepanun
(mpeobpa3oBaHus) CAMMETPHH. DJIEMEHTHI TEOPHH TPYIII, TPYIIIBI
cumMetpuu. [IpocTpaHcTBeHHBIE 1 TOUEUHBIE TPYIIIIBI
(xpuctammudeckne knacchl). Kimaccndukanus pemetok bpase.

Paznen 3. [dedektsr B
TBEPABIX TCIax.

ToueuHsle nedeKThl, KIacCUPHUKaus. DHEPrusi 00pa3oBaHMUA.
Hedexrsr @penkens u LlloTtkn. MexaHu3Mbl 00pa30BaHUS
panualMoOHHO-UHIYLIUPOBaHHBIX fe(eKToB. JItoMuHeCIeHIUSL.
Jluneiinbie nedextol. KpaeBbie M BUHTOBBIC AUCIOKAIMU. Poib
JIICIIOKAIINH B TUIACTHYECKOH JeopMaIiH.

Paznmen 4. Hudpakuums
B KpUCTaJIJIax.

Pacripoctpanenue BoiH B KprucTaiuiax. upakius peHTTeHOBCKUX
Jy4el , HEHTPOHOB U JIEKTPOHOB B KpUCTAJUIE. YIIPYroe U HEYIpyroe
paccesiHue, X 0COOeHHOCTU. bparrosckue oTpaxeHus. ATOMHBIA U
CTPYKTYpHBIH dakTopbl. Jndpakuus B aMop(hHBIX BEIIECTBAX.

Pasgen 5. Konebanus
PCIICTKH.

KonebaHust KpUCTANTNUECKON PEIIeTKH. Y PaBHEHUS IBUKECHUS
aTtoMoB. [IpocTas u ciokHast OAHOMEPHBIE LIEMOYKHA aTOMOB. 3aKOH
JTUCTIEPCUH YIPYTHUX BOJH.AKYCTHYECKHE U ONTHYECKHE KOJICOaHMs.
KBanToBanue kosnebanuil. ©oHOHBI. DIEKTPOH-POHOHHOE
B3aMMOJEHCTBHE. DKCIEPUMEHTAIBHBIE METO/IbI UCCIICAOBAaHUS
KoJIEOAHU I KPUCTAIIIMYECKON PEIIETKH.

Paznen 6. Termiossle
CBOMCTBA TBEP/IBIX TEII.

TermnoeMKoCTh TBEpABIX TeJ. Pererounas TEMI0eMKOCTb.
DIIEeKTPOHHAs TEIUIOEMKOCTh. TemnepaTrypHas 3aBUCUMOCTb
PELIETOYHOM U 3IEeKTPOHHOM TeroeMkocTH. Kitaccuueckast u
KBaHTOBas TeOpHs TerioeMKocTu. Temmneparypa Jlebast.
TeMnepaTypHoOe paclIMpEHUE TBEPABIX T€JI. AHTAPMOHU3M.

Paszgen 7.
ONeKTpOHHbBIE
CBOICTBA TBEPJbIX TEI.

ONEeKTPOHHBIE CBOWCTBA TBEPABIX TEN: OCHOBHBIE SKCIIEPUMEHTAIIbHBIE
¢aktel. [IpoBoaumocts, addext Xomia, repmo/IC,
(OTONPOBOIUMOCTD, ONITHYECKOE MOTJIoIeHe. TPpyHOCTH
00BsicHEeHHs 3THX (DaKTOB HAa OCHOBE Kilaccudeckoil Teopuu pyae.
OcHoBHBIE IPUOIIKEHUS 30HHON Teopur. I'pannunsie ycnosust bopHa
- Kapmana. Teopema brioxa. biioxosckue ¢pyHnkumu. Ksazunmmyiibc.
3oHbl bpunnosHa. DHepreTuueckre 30Hbl.

OHEpPreTU4eCKUH CIEKTP AIIEKTPOHA B KPUCTAIIIE

[TpubnrkeHue CUIBHO CBA3aHHBIX 3JIEKTPOHOB. 3aKOH JHUCIEPCHH.




Merton addexTuBHON Macchl. [IpuOnmkeHe MoYTH CBOOOTHBIX
AJICKTPOHOB. 3aMOTHCHUE SHEPTCTHUECKHUX 30H DJICKTPOHAMM.
[ToBepxHnocTh @epmu. [LTOTHOCTE cocTOSIHUNA. MeTasbl,
JIUDJICKTPUKY ¥ TTOTYTIPOBOAHUKH. METO b UCCIIEAOBAHUS
AJIEKTPOHHOM CTPYKTYPHI TBEPIIBIX Tell.

Pasnmen 8. MaruutHbie
CBOICTBA TBEPJBIX TEI.

HamaraunyeHHOCTbh M BOCIPpUMMUYUBOCTD. J[MaMarHeTHKH,
napamMarHeTuku u ¢peppomarsetuku. 3akonsl Kiopu n Kropu — Beiicca.
ITapamMarHeTH3M M AHaMarHeTU3M JIIEKTPOHOB MIPOBOJUMOCTH.
[Ipupona dpeppomaraernsma. @a3oBwIN IEPexoa B PeppoMarHuTHOE
cocrosue. Touka Kiopu n BOCHpUUMYHBOCTD (heppOMarHeTHKa.
®deppoMarHuTHBIE JOMEHBL. AHTH()eppoMaraeTrukn.. Touka Heems.
BocnpunmunBocTs aHTH()EppOMarHeTukoB. GeppUMarHeTHKH.
MarunuTtHas cTpykTypa ¢peppuMarneTukoB. CIIMHOBEIE BOJHBI,
MarHoHsl. /[BueHne MarHuTHOIO MOMEHTA B IIOCTOSHHOM U
NEPEMEHHOM MarHUTHBIX MOJISIX. DJIEKTPOHHBIA apaMarHUTHBIN
pe30HaHC. S nepHblil MArHUTHBIN PE30HAHC.

Paszgen 9. Onruueckue
CBOMCTBA TBEPJBIX TEI.

KoMmmuiekcHast IuaNeKTpUYeckass MPOHUIIAEMOCTh W ONTHYECKHUE
nocrostuable.  Koaddurmentsr  moryomeHuss W OTpakeHHS.
Cootnomienuss  Kpamepca-Kponura.  Ilormomenuss  cBeta B
MOJTYIPOBOAHUKAX (Mex30HHOE, PUMECHOE MOTJIOIICHHE,
HOTJIOMEHHE CBOOOJHBIMU HOCHUTEISIMH, pemeTkoi). OmpeneneHue
OCHOBHBIX XapaKTePUCTUK MOJYIMPOBOJHUKOB M IUAJCKTPUKOB U3
ONITUYECKUX UcchenoBaHnil. MarauroonTtudeckue 3QQexTsl (3PQeKTh
®dapanes, Doxra u Keppa).

OnTtryeckre METO/IbI UCCIIEI0BAHNI KOHICHCHPOBAHHOTO COCTOSHHSI.

10

Pazgen 10. Caepx-
MMPpOBOAUMOCTD.

CBepXnpoBOJUMOCTb. Kputnueckas TeMIlepaTypa.
BricokoTemneparypHble  CBepXNpoBOIHUKH. Oddekr MeiiccHepa.
Kputnueckoe nose u kputuueckuil Tok. CBEpPXIMPOBOJHUKHU IEPBOrO
W BTOPOTO poOJia, MarHUTHBIE CBOWCTBA. Buxpu AGpukocoBa. DdexT
Jxo3edpcona. KynepoBckoe crapupanue. DHepreTHYecKasi HIeb.




3 PACITIPEJEJIEHUE YYEBHOI'O BPEMEHHA

3.1 PacnipenesieHue ayIMTOPHOII HATPY3KM M MepPONPHUSATHIA CAMOCTOAATEJbHON PadoThl MO pa3aenamM JUCHUIIMHBI sl 04HOH GopMbI

o0y4eHHs1 MepPONIPUATHS

AyAUTOpPHBI
Pa3zjen ucHHIUIAHBI € 3aHATHS CamocTosiTe/IbHAsI pa60Ta: BUIbI, KOJIHMYECTBO M 00beMbI MEPONPHSI THIT
(uac.)
TToaroroska K IToaroro | Iloaror
KOHTPOJIBHBIM BKa K OBKa B
MEpPOIPHATHSIM POMEXy | pamKax
—_ TEKYyILeH TOYHOH JTUCIAIT
§ aTTeCTaLH aTTecTal | JIMHBI K
= (xoummy.) HU 110 mpome
2 IloaroroBka K ayJUTOPHBIM
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Pazgen 1 10 10 10 10 &8 g | = =
3 &
Paznen 2 10 10 10 10 o E =
1<)
Pazzmen 3 12 2|2 10 10 10 g 2
Paznen 4 10 10 10 10 £
a,
Paznen 5 10 10 10 10 5
L
Paznen 6 10 10 10 10 =
Pasznen 7 10 10 10 10
Paznen 8 10 10 10 10
Paznen 9 12 |22 10 10 10
Pazgen 10 10 10 10 10
Bcero (uac), 6e3 yuera
( )3, Y . 104 | 4]/ 0| 0| 0| 100 100 100 |0 O 0 00 |0 O 0 0 0 0 0 0 0 0,0 0 0
IPOMEKYTOYHOM aTTECTALUU
Bcero no ajucuuniuze (4ac.): 108 | 4 104 B T.4. mpomexyTouHas arrectauus | 4 0 010

*CyMMapHbIii 00beM B yacax Ha MEpONPUITHE

yKa3pIBaeTcsl B cTpoke «Bcero (dac.) 6e3 yueTra mpoMeXyTOYHOM aTTecTalun




4 OPTAHU3AIIUS TNPAKTUYECKHX 3AHATUN, CAMOCTOSATEJBHOM
PABOTHDI 110 JUCHUIIJIMHE

4.1 JIabopaTopHble padoThI
He npenycmorpeno

4.2 TlpakTHYeCKHUEe 3aHATHUSI
He npenycmoTpeno
4.3 IlpuMepHasi TeMATHKA CAMOCTOSTEJILHOI PadoThI

4.3.1 TlpuMepHbBlii NepevyeHb TeM JOMAIIHUX padoT
He npenycmotpeHo.

4.3.2 TlpumepHblii nepedeHb TeM pedepaToB (3cce, TBOPUECKUX PadoT)
He npenycmorpeno

4.3.3 IlpuMepHasi TeMAaTHKA HHIAMBHYAJIBHBIX WIH IPYNIOBBIX IPOEKTOB
He npenycmotpeno

4.3.4. lIpuMepHasi TeMATHKA KOHTPOJIbHBIX padoT
He npenycmorpeno

4.3.5 llpumepHasi TeMaTHKA KOJJIOKBHYMOB
He npenycmoTpeno



5 COOTHOHEHHUE PA3JEJIOB, TEM JHCHUIVIMHBI U ITPUMEHSEMBIX
TEXHOJIOI'MM OBYYEHUA

JIucTaHIIUOHHbIE
AKTHBHbBIE METO/IbI 00yUYeHust o0pa3oBaTe/ibHbIe TEXHOJOTUH U
3JIEKTPOHHOE 00y4yeHHe
—~ | 2 . )
g o 3 é é o . é = o E
g | 8| §E|/E | 2|54 §8Ece3 L
Kop pasneina, rembl S| g| Al Z| €|Eg olEZ&=%& % 38 & 23
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Pazgen 1 * *
Pazpgen 2 * *
Paznen 3 * *
Paznen 4 * *
Paznen 5 * *
Paznen 6 * *
Paznen 7 * *
Pazgen 8 * *
Paznen 9 * *
Pa3nen 10 * *

6 ®POH/L OHNEHOYHBIX CPEJICTB JJId MPOBEJIEHUSI TEKYIIEA W
IMPOMEXYTOYHOU ATTECTALMUU 110 JUCHUIIJIMHE (IIpunoxenne)

7 YYEBHO-METOJAMYECKOE ¥ WH®OPMAIIMOHHOE OBECIEYEHHUE
JUCHUIINHDBI

7.1 Pexomenayemasi quTeparypa
7.1.1. OcHoBHasi IMTEPATYpPa

1. ITanos I1.B., XoxnoB A.®. ®usuka TBeporo Tena. 3 uznanue. M.: Briciias mkona, 2000. - 494
c.

2. Kurrens Y. Beenenue B ¢pusuky tBeproro tena. M.: Mup, 1978. - 791 c.

3. ®usuka tBepaoro Tena. Yueobnoe nmocodue mist BY3os. Ilon penaknueit U.K.Bepemaruna. M.:
Bricmas mkoma, 2001. - 237 c.

4. Matioxun B.JI., EpmakoB B.JI. ®usuka tBepaoro tena. 3 uzganue. M.: Beicmas mxomna, 2010. -
224 c. Pexxum nmocryna: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=262>

5. B.A. IlycroBapoB JlromuHecueHIIMsI TBEPABIX Tel: ydeOHOe mocobue. ExarepuHOypr,
WznarensctBo Ypanbckoro yHusepcuteta. 2017. -128 c. (Ha xadeape DD — 25 3k3.) Pexxum
JOCTyTa: http://elar.urfu.ru/bitstream/10995/48987/1/978-5-7996-2088-2_2017.pdf,
http://hdl.handle.net/10995/48987

7.1.2. lonoTHATE/IbHAS IUTEPATYPA

1. Amxpodt H., Mepmun H. @usuka tBepaoro tena. M.: Mup, 1979. Tom 1 u 2.
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2. 3aiiman [Ix. I[Ipunuuns! Teopun tBepaoro tena. M.: Mup, 1982.

3. B.A. IlyctoBapoB JITOMMHECIICHIMS M PETAKCAIMOHHBIE MPOIECCHI B JUAICKTPHKAX. YUeOHOE
nocodbue. DOP VpdY Nel3420 or 12.12.2015. - 113 c¢. Pexum pgocryma:
http://study.urfu.ru/Aid/ViewMeta/13420

4. B.A. IlycroBapoB. CreKTpOCKONHs PEIKO3EMENIBbHBIX MOHOB. YuebHoe mocodue. JOP YpdY
Ne13485 ot 06.04.2016. - 70 c. Pesxxum pocryma: https://study.urfu.ru/Aid/ViewMeta/13485

5. A.®. 3anenun, B.A. ITyctoBapoB. ATOMHasi CTpyKTypa U J1e(eKThl KPUCTANIMIECKUX TBEPABIX
ten: Ydyebnoe nmocodbue / ExkarepunOypr: Yp®VY, 2012. - 112 c. (Ha xkadenpe DD — 25 3k3.).

6. Ban, bropen. Jlepextsl B kpucramiax / b. Ban ; nep. ¢ anrn. mox pen. A. H. Opnosa, B. P.
Perens .— M. : U3n-Bo unHOCTp. siut., 1962 .— 584 c. : un. — bubGmwmorp.: c. 532-564 .— 3-
47— 57-00.

7. Kemmu, A. Kpucramnorpadus u aedexrsl B kpuctamiax / A. Kemmu, I'. I'posc ; mep. ¢ anr. C.
H. T'opuna [u np.] ; mox pea. [u ¢ npeaucn.] M. I1. Illackonbsckoit .— Mocksa : Mup, 1974 —
496 c., [4] n. un. : uepr. ; 22 cM .— bubnuorp. B koHue i1 .— [Ipeam. ykas.: ¢. 486-492.

8. 3amenua Anaronmii @enopoBud. ATOMHAsI CTPYKTypa U Ne(EKThl KPUCTAIMYSCKUX TBEPIIBIX
Ten: yueb. nmocodue / A.®@. 3anenun, B.A. IlycroBapos; - EkatepunOypr, Yp®V. 2012. - 112 c.
ISBN 978-5-0000. .

9. lImunat, Banum BacunbeBuu. Beeaenue B ¢pusuky ceepxnpooguukos / B.B. IlImuar; Ucop. u
norm. B.B. PszanoBa, M.B. ®eiirensmana .— 2-e u3., ucnp. u gom. — M. : HIIHMO, 2000 .—
X1V, 402 c. : un. ; 22 cm .— (CoBpeMeHHbIE JEKIMOHHbIE Kypchl) .— bubmuorp.: c. 379-393
(198 HasB.). - [IpenM. yka3s.: c. 394-397. — 6e3 rpuda .— ISBN 5-900916-68-5 : 109.00.

10.  AOpukocoB, Anekceir AnekceeBud. OCHOBBI TEOPUU METaLIOB : [y4eO. mocobue] / A. A.
AbpukocoB ; [mox pen. JI. A. danpkoBckoro| .— 2-¢ u3d., Jom. W ucmnp. — MockBa :
OU3MATIIUT, 2010 .— 600 c. : un. ; 21 cm .— IIpeam. ykas.: c. 595-598. — Tupax 1000 3k3.
— bubmmorp.: c. 581-594. — ISBN 978-5-9221-1097-6.

11. KBanToBsiii 3 ekt Xomra / [Keitmk M., Usnr A., ['upsun C. u ap.] ; mox pexn. P. Ilpenmxka,
C. I'mpBuna ; niep. ¢ anri. nox pex. I'. E. [Mukyca .— Mocksa : Mup, 1989 .— 404 c. : nn. —
ABT. yKazaHbl Ha obopote TUT. 1. — bubmuorp.: c. 9-10 (39 nass.), 385-396 (451 Ha3B.) .—
[Ipenm. ykasz.: c. 397-400 .— ISBN 5-03-001047-5.

12.  TIlycroBapoB, Bragumup AnekceeBud. TepMOCTUMYIHpPOBAHHAS JTIOMUHECIICHIIUS TBEPBIX
ten : Yueb. mocobue / B. A. IlycroBapos; Hayu. pen. b. B. lllynerun; Ypan. roc. TexH. yH-T -
VIIN .— ExatepunOypr : YI'TY-VYIIH, 2003 .— 41 c. : un. ; 21 cM .— ABT. yka3aH Ha o0opoTe
TUT. JI. — bubmorp.: ¢. 40 (8 Ha3s.). — ISBN 5-321-00300-9 : 25.00.

13. ConomonoB, Bmagumup MBanoBuu. IMmysbCcHast KaTOIOJFOMUHECLICHITUS U €€ IPUMEHEHHE
Ul aHanu3a KoHaeHcupoBaHHbIX BemiecTB / B. M. Comomonos, C. I'. Muxaiinos; Poc. akan.
HaykK. Ypain. ota-uue. UH-T anextpodusnku, MexayHap. Hayd.-TeXH. LIeHTp .— ExatepuHOypr :
YpO PAH, 2003 .— 182 c. : mi. ; 21 cm .— bubmuorp.: c¢. 173-180 (138 na3B.). — ISBN 5-
7691-1357-X : 50.00.

7.2 Metoanyeckue pa3padoTKu

1. B.A. IlycroBapoB JlroMuHecleHIIMS TBEPAbIX TEJ U peJaKcanus 3JE€KTPOHHBIX BO30YXKIACHMIA.
Yuebnoe nocobue, ExarepunOypr: Uzn-so 'OY BIIO YI'TY-VIIH, 2003. -53 c. (Ha xadenpe
DD — 25 7Kk3.)

2. B.A. IlyctoBapoB TepMOoCTUMYIUpOBaHHAs JTIOMUHECLEHIUS TBEpAbIX Tel. YueOHoe mocodue,
ExarepunOypr: Uzn-so 'OV BIIO YI'TY-VIIU, 2003. 36 c. (Ha xabeape 3D — 25 3k3.)

3. ®usuka TBepaoro tena. JlabopaTopHslil npakTHKyM 1o Kypey "®wusmuka tBepaoro tema" / B.A.
[TycroBapos. ExatepunOypr: 'OV BIIO YI'TY-VIIN, 2009. - 63 c. (Ha kadpenpe 2D — 40 3k3.)

4. ITyctoBapos, B. A. ®usuka tBepaoro tena / Yuedbno-meroauueckuit komruiekc. 2007. Pexum
nocryma: http://study.urfu.ru/view/Aid_view.aspx?Aidld=2633
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1. B

7.3 IlporpammHoe obecnieyeHue

mpouecce OOy4YeHHs] HCIOJIb3yeTcsi OecIUIaTHBIA MakeT oOpabOTKU U TMpeACTaBICHUS

JKCIIePUMEHTANBHBIX JaHHbIX Origin, cBoboaHo pacnpoctpanseMsiii B Murephere (Pexxum
noctymna: B cetd Internet: http://www.twirpx.com/file/252879).

2. J17s1 BBIIOJHEHUS JIaOOPAaTOPHBIX padOT UCTIONB3YIOTCS OPUTHHAIIBHBIE pa3pabOTKH
nabopaTopuu (U3MKU TBEPAOro Tea Kadeapbl SKCIepUMEHTATbHON (PU3UKU: IPOrpPaMMBbl
yIIpaBJICHUS] YCTAHOBKAMHU - TIPUKJIAIHBIE TIPOTPAMMBI [T U3MEPEHUS: CIIEKTPOB TOTJIOMICHHUS -
VISION, cniektpoB dortomomunectienninn — LUMDRIVER, cnektpos
pentrenonromuHectennu — SPECTR (pexum nocryna: B maboparopuu ©-264).

3. ITaker oducubix npunokenuii (Word, Excel, Outlook, PowerPoint).

NGO~ wWNE

©

7.4 ba3pl JaHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE M NOMCKOBbIE CHCTEMbI

3onanbHas HayuHas oubauoreka http://library.urfu.ru/

Karanoru 6ubmuorexu http://library.urfu.ru/about/department/catalog/rescatalog/
Onekrponnsbiii katanor http://library.urfu.ru/resources/ec/

Pecypcsr http://library.urfu.ru/resources

IMowuck http://library.urfu.ru/search;

DnexTpoHHbIe pecypebl no noanucke YpdY, nanpumep, 6a3a nansbix «Texakcnepr».
Poccuiickas 3nekTpoHHas Hay4yHas ounoimoTeka. — Pexxum mocryna: http://wwwe.elibrary.ru
[louckoBble cucTEMbl MyOJIMKALMil OTEUYECTBEHHBIX M 3apyOEKHBIX HAy4YHbIX MW3JIaHUM:
http://www.sciencedirect.com, http://www.ingentaconnect.com

[Maket opucueix npunoxenuii (Word, Excel, Outlook, PowerPoint).

7.5 DyeKTpoHHBIE 00pa3oBaTe/bHbIE Pecypchl

Bce crynmeHTBl MMEIOT TOJHBIM JOCTYNl K NEPEYMCIEHHBIM pecypcaMm, B T.4. 4Yepes

aBTOpH30BaHHHI>i JOCTYII U3 CCTH UHTCPHET.

1. Elsevier B.V. BJI Reaxys. Torosop Ne 1-3839832505 ot 20.02.2013;

2. 00O «lIepoe HezaBucumoe PeiitunroBoe Arentctso» UIIC FIRAPRO. loroBop Ne

43-12/370-2013 ot 23.05.2013;

EBSCO Industries, IncbT Business Source Complete. lorosop Ne 624 ot 02.07.2013;

EBSCO Industries, IncbJl EBSCO Discovery Service. Jlorosop Ne 625 ot 02.07.2013;

Elsevier B.V. BT Freedom Collection. Torosop Ne 1-4412061361 ot 26.04.2013;

HIT «H3UKOH», B/l xommanuu Thomson Reuters, Web of Science B cocrase: BbJ]

Citation Index Expanded, B/ Social Sciences Index, B Art&Humanities Citation

Index, Journal Citation Reports, Conference Proceedings Citation Index. Toroop Ne 43-

12/456-2013 ot 12.07.2013;

7. 3A0 «KOHDBKy», BJl xommanuum ProQuest, B/l awmcceprammii ProQuest Didital
Dissertations and Theses;

8. 9. BJ ebrary xommanuu ProQuest, 6/ Emerald Journals 95, Emerald eBooks Series,
Emerald Engineering. Jlorosop Ne 43-12/761-2013 ot 12.09.2013;

9. EBSCO Industries, Inc, BJI Inspec, BJ Applied Science & Tech Source (upgrade
CASC). JoroBop Ne 43-12/762-2013 ot 30.08.2013;

oA

10. OOO «Hayunas anmekrponnas ouOimoreka» Cucrema SCIENCEINDEX. JloroBop Ne

43-12/615-2013 ot 01.08.2013;

11. OO0 «M3nparenscto Jlanby DBC Jlans. JJoroBop Ne 43-12/808-2013 ot 13.09.2013;
12. OO0 «/dupexkr-Menuay», ObC «YHuBepcurerckas Oubnuorexa onnaiiny». JloroBop Ne

167-07/13 ot 13.09.2013;

13. HIT «<HOUKOH» 3P EBSCO Publishing. Torosop Ne 43-12/1176-2013 ot 02.12.2013;
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14.

15.
16.
17.

18.
19.
20.

21.

HO B® «®onp copeitictBus pazsutuio YI'TY-VIIN» OO0 Komnanus «Konekc-Jlroke»
Horosop Ne 68/1354 ot 25.11.2013;

HIT «H3UKOH» BJ] Questel ORBIT. Torosop Ne 43-12/1099-2013 ot 06.11.2013;

HIT «HOUKOH» AIP Nature Journals. Jlorosop Ne 43-12/1354-2013 ot 16.12.2013;
HIT «<HOMUKOH», ACS, Cambridge University Press. JJoroBop Ne 43-12/1474-2013 or
15.11.2013

Elsevier B.V. BJ] Scopus. Jlorosop Ne 1-5608083155 ot 11.11.2013;

HIT «<HOUKOH», BJ1 JSTOR, B/ ACM. loroop Ne 43-12/1585-2013 ot 25.12.2013;
HIT «<HOUKOH», b1 OXFORD REFERENCE ONLINE. [loroBop Ne 43-12/1586-2013
oT 26.12.2013;

000 «HDUKOH», OO0 «MBuc», OO0 «TBunkom», OOO «UnTerpym Meauay.
Jorosop Ne 43-12/1226-2013 ot 01.11.2013.

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

CBeeHusi 00 OCHAIEHHOCTH JTHCHHUILIMHBI CHEIHATU3MPOBAHHBIM M JIA00PATOPHBIM
o0opynoBaHneM

AcnupanTtel  DHU3UKO-TEXHOJOTHYECKOTO  MHCTUTYTa  OOCCIICYCHBI  CICHUATbHBIMU
MNOMCHICHUAMU JId  HPOBCACHUSA 3aHATUN JICKHMOHHOTO MW CCEMHHAPCKOro THIIA, a TaKXKC
MIPOBEJICHUS JIAOOPATOPHBIX U HAYYHO-HUCCIICIOBATEIBCKUX Pa0OT

Ne Aynuropus, XapakTepucTuka KabuHeTa / ayJUTOPUU U IPOTPAMMHOTO
MECTO HaX OXKICHHS oOecriedeHust
1. | yn.Mupa, 21, CoBpemeHHas 3proHoMuyHasi Me0enb JUIs cTyAeHToB (Ha 10 yenoBek)
®-136/137 KommbroTepsr -2
Jlunensuonnoe [10: MS Office, Adobe Reader, Kaspersky Antivirus
Hudpaxromerp penrreHockuit X'Pert PRO MRD
Hudpaxromerp pentreHoBckuit Shimadzu XRD-7000S
2. | yn.Mupa, 21, CoBpeMeHHast )proHOMHUYHAsI MeOeJb ISl CTYJICHTOB (Ha 5 4elOBeK);
®-128 Kommerorep;
JIunensuonnoe [10: MS Office, Adobe Reader, Kaspersky Antivirus;
WMOynbCHBIA ~ CIIEKTPOMETP  AJIEKTPOHHOTO  MMapaMarHUTHOTO
pesonanca ELEXSYS E580 (BRUKER BIOSPIN)
3. | yn.Mupa, 21, enTp napaynenbHbIX BEIYUCICHAN
®-214 CoBpeMeHHast MeOenb ISl CTYJIEHTOB (Ha 5 4eJIoBeK);

Bricokonpon3BoAUTEIbHBIN BBIYUCITUTEILHBIN KJacTep. -
Yrpapnsromuid y3en: J[ByXmpoIecCopHbIid JABYSICPHBIN cepBep Sun
Fire X4200 M2 2x2216 B kommiektaiuu: 2 mpoieccopa Opteron
2216, 8 I'6 oneparuBHOM mamsatu, 4 aucka 146 I'6 SAS; - PacueTHbie
y37bI: 9 IBYXITPOLIECCOPHBIX ABYSICPHBIX cepBepoB Sun Fire X4100
M2 2x2216 B xomrmekramuu: 2 mpormeccopa Opteron 2216, 4 T'6
orepatuBHOW mamsTH, 2 aucka 73 I'6 SAS; 12 aByXmpoleccOpHbIX
y3noB HP ProLiant DL 145 G2 (Opteron 2 I'Ti). Kaxmerit ysen
conepxkut 1 I'6 onmeparuBHO# mamsTu U xectkuidi auck 80 I'6; - Tun
pacuetHoit cetu: Gigabit Ethernet; - Onepannonnas cuctema: Rocks
Cluster Distribution 4.2.1; - KommyHukanuoHnHas OuOimoTeka:
Wntepoeiic [lepenaun Coobmenuit MPICH2; - Cuctema ynpaBneHus
ouepenpto 3amanuii: Sun Grid Engine; - Kommunstopsr: GNU C/C++,
Fortran 77, 90; - bubauorexku: ACML, BLACS u Scal.apack.
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4. | yn.Mupa, 21, VYuebHo-HayuHas 1abopaTopusi GU3UKU TBEPAOTO TEa
D-264 ABTOMAaTH3UPOBaHHBIC JTAOOPATOPHBIE CTEH/IBI C UCTOYHUKAMU
BO30YKJIAIOIIETO U3TYUYCHUS: CTEH]I I U3MEPEHUS
PEHTIE€HOIIOMUHECIICHIIMY MAaTepUaoB, CTEH 1 JJIs U3MEPEHUs
(OTONIFOMUHECTICHITUN MAaTePUAIIOB, CTEH/ ISl UCCIIEIOBAHUS
ONITUYECKOTO MOTJIOLICHUS MaTepHUaJIOB, CTEH/ Ul UCCIIE0BAaHUS
TEPMOCTUMYJIMPOBAHHOM JTIOMHHECIEHIINY MaTepHajIoB
5. | yn.Mupa, 21, Hayuno-uccnenoparenbckas 1a00paTopus CEKTPOCKOINYECKUX
O-275-277 U3MepeHuit
IToBepouHbIil CTEH, SKCIIEPUMEHTAJIbHAS YCTAHOBKA JIJIs1
WCCIICIOBAHMSI PaIMAIIMIOHHO-ONITHYECKUX CBOMCTB TBEPABIX TEIl
6. | yn.Mupa, 21, Hayuno-uccnenoBarenbckast 1a00paTopus BBICOKOTEMIIEPATYPHBIX
D-164 BO3EHCTBUNA
Crenp BBICOKOTEMIIEpATYPHBIX BO3AEHCTBHUI HAa MaTepUabl
«IlimasmoTpon»
7. | yn.Mupa, 21, Y4eOHO-Hay4HbII HMHHOBAIIMOHHO-BHEAPEHUYECKHM LIEHTP
D-174 paranMoOHHON MOAU(HUKAIIK CBOHCTB MaTepHAIOB
JIMHENHBIN YCKOPUTEND JIEKTPOHOB, KOHBENEp U1 IOAA4YU
MaTEepHAJIOB B 30HY OOJIy4eHUSI, alnapaTypa paJuaioHHOTO
KOHTPOJIS
8. | yn.Mupa, 21, VY4eOHo-HaydHas MeccOaydpoBcKast 1abopaTopust
®-052 MeccbaypoBCKUii CIIEKTPOMETP BBICOKOTO CKOPOCTHOT'O pa3peLIeHus,
KOMIIBIOTEP, KOHTPOJILHO-U3MEPUTENIbHAS anmaparypa
9. | yn.Mupa, 21, KomnbrorepHas u MyJbTUMEIUIHAS ayJUTOPUS
O-437 WurtepaktuBHas nocka, [Ipoextop u skpaH, 15 xommsrotepos Intel
Core i3.
10.| yn.Mwupa, 21, JlaboparopHast ayauTopus
®-405 VYuebHo-1a00paTOPHBIN CTEH/I 110 aHAJIOTOBOM 1 IU(PPOBOH
anekrporuke National Instruments, Ocunmiorpag OWON, I'eneparop
Tektronik
11.| yn.Mupa, 21, JIaGoparopusi OTXKHra MaTepuanoB
D-366 BricokoTemMmieparypHasi BAKYyMHasl TIeUb
12.| yn.Mupa, 21, CrennanusupoBaHHas ay JUTOPHUS
®-318 UKII cniektpomerp KJITABU, YcranoBka TepMOTIOMUHECIIEHITUH,
OCJI cnekTpomeTp
13.| yn.Mupa, 21, JlaGoparopus ClIEeKTPOCKOINUU
®-258 Cnextpomerp ontuueckoro nornomenust LAMBDA-35, Ontudeckuii
ciekrpometp LS-55, YO ciekrpoMeTp BBICOKOTO pa3perieHusl.
14.| yn.Mupa, 21 JIaGopatopusi peHTI€HOBCKON (POTOIEKTPOHHOM CLIEKTPOCKOIIUU
-314 PenTrenoBckoii gporoanekrponnsiii cniekrpomerp PHI 5000
VersaProbe.
15.| yn.Mmupa, 21, CoBpemeHHast 3proHoMuyHasi MeOenb [l cTyAeHToB (Ha 40 yer.);
®-349 Komnerorep;
MynbTUMEANITHBIA IPOEKTOD;
Br11BMKHOM HACTEHHBIN DKPaH;
JInnensnonnoe I10: MS Office, Adobe Reader,
16.| yn.Mupa, 21, CoBpeMmeHHas H)proHOMUYHAsA MeOenb Ui CTYACHTOB (Ha 60 4enoBeK);
®-372 Kowmmbrotep;

MynpTUMEAUNAHBIN TPOEKTOP;
BrIIBHIKHON HACTEHHBIN 3KpaH;
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JIunensunonnoe [10: MS Office, Adobe Reader, Kaspersky Antivirus

17.| yn.Mupa, 21, KomMmnbroTepHslii kacce
®-350 CoBpeMeHHast MmeOenb Il CTYJEeHTOB (Ha 12 denoBek);
Kommnbrotep (14 en.);
JIunensuonnoe I[10: MS Office, Adobe Reader, Kaspersky Antivirus,
MapxkepHas 10CKa
18.| yn.Mupa, 21, VYueOHas 1abopatopusi CIEKTPOMETPUHI
@-345 — ®-347 CreH/pl, OCHAILIEHHBIE KOHTPOJIBbHO-U3MEPUTENBHOM annapaTypou,
CHEKTPOMETpaMU, KOMIbIOTEpHI ¢ uieH3uoHHBIM 10 (8 cTenioB)
19.| yn.Mupa, 21, VYyeOHnas mabopatopusi GU3HUECKUX MOICH
®-355 CTeH/ibl, OCHAIICHHBIE KOHTPOJIbHO-U3MEPUTEIBHOM almapaTypoi,
VCTOYHUKAMHU (PU3NYECKUX TOJICH pa3IMyHON NpUpobl (6 CTEHIOB)
20.| yn.Mupa, 21, Hayuno-uccnenoBarenbckas 1adopaTopus dJIEKTPOHUKH
-362 PEHTTEeHOBCKUX MPUOOPOB
HcTouHnky HOHU3UPYIOUINX U3TYyYEHUI, KOHTPOJIbHO-U3MEPUTEIbHAS
anrmaparypa, ClleKTpOMETPbl, KOMITBIOTEPbI
21.| yn.Mupa, 21, VYyeOHnas 1abopaTopusi IPUKIATHON AepPHON PUBUKH
D-246 JlaboparopHEbIe sIepHO-PU3HNIECKUE CTCH/IbI, KOHTPOJIBHO-
M3MEpUTEIIbHAS allaparypa, KOMIbIOTEpHI (8 CTEH/I0B)
22.| yn.Mupa, 21, VYyeOHnas 1abopaTopusi A03UMETPUU
©-248 HcTouyHnKY HOHU3UPYIOUINX U3TyYEHUH, 1€TEKTOPbl HOHU3UPYIOIIUX
W3JIYYCHHH, TO3UMETPBI, PaIOMETpPhI (6 CTEHJIOB)
23.| yn.Mupa, 21, Y4eOHo-Hay4dHas 1aboparopust GU3UKK TBEPIOTO Tea
D-264 ABTOMAaTH3UPOBaHHBIC JTJAOOPATOPHBIE CTCHABI C UCTOYHHKAMU
BO30YKJIAIOIIETO U3TYYCHHUsI, MOHOXPOMATOPAaMH, PETUCTPHPYIOIEH
anmnapaTypoi, yCTpoicTBa MOJIy4eHUS BaKyyMa U IPHUOOPHI ero
n3MepeHus (4 crena)
24.| yn.Mupa, 21, ByzoBcko-akagemuueckas pajoHOBas 1abopaTopus
D-263 CreHp Ui TIOBEPKU PaJIOHOMETPOB, pajoH-MoHUTOp «Alpha-
Guardy,xoMnbroTep
25.| yn.Mupa, 21, Hayuno-uccienoBaTenbekas 1adopaTopus CIIEKTPOCKOITMYECKUX
O-275-277 U3MepeHui
[ToBepouHBIi CTEH/I, IKCTIEPUMEHTAIbHAS YCTAHOBKA JIJIS
WCCIIeIOBaHUS paJHallMOHHO-ONTHYECKUX CBOWCTB TBEPABIX TE
26.| yn.Mupa, 21, Hayuno-uccnenoBarenbckas 1a0opaTopus 3JIEKTPOHUKI
®-149-151 PEHTI€HOBCKUX TPHOOPOB
HcTouHnKYM MOHU3UPYIOIINX U3TYyYEHHUI, MeCTa MOHTaKHUKOB PaIno-
M3MEPHUTENBHON anmapaTypbl, KOHTPOJIbHO-U3MEPUTEIbHAS
anmapatypa, peHTreHO(ITyopeclieHTHbIe aHAIN3aTOPhI COCTaBa
BEIIECTBA, KOMIBIOTEPHI
27.| yn.Mupa, 21, Hayuno-uccienoBarenbckast 1a00paTopHs BHICOKOTEMIIEPATYPHBIX
d-164 BO3JEHCTBUI
CteHJ1 BBICOKOTEMIIEpaTypHBIX Bo3aercTBUl «[1ma3zMoTpon
28.| ynm.Mupa, 21, Y4eOHast 1abopaTopHst JIIEKTPOHHBIX YCKOPUTEIICH
®-165 NMITyibCHBIN yCKOPUTENH SJIEKTPOHOB, KOHTPOIBHO-U3MEPUTETbHAS
amrmaparypa, BAKyyMHasl TEXHUKa
29.| yn.Mupa, 21, Y4eOHO-Hay4HbII HMHHOBAIIMOHHO-BHEAPEHYECKHI IIEHTP
d-174 paguamoHHON MOIM(UKAIIMN CBONCTB MaTepHAIOB

JIMHENHBIN YCKOPUTEND 3JIEKTPOHOB, KOHBEHEP I MTOAA4U
MaTepHaJIOB B 30HY OOJIy4eHUs, anmnaparypa pajiualioHHOrO
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KOHTPOJIS

30.| yn.Mupa, 21, VYuebHO-HayuHas MeccOay’poBcKast 1adbopaTopus
®-052 MeccOaypoBcKuii CIEKTPOMETP BBICOKOT'O CKOPOCTHOTO pa3pelIeHus,
KOMIIBIOTEP, KOHTPOJILHO-U3MEPUTENIbHAS anmaparypa
31.| yn.Mupa, 21, bubnuoTeka kadeappl SKCIIEPUMEHTAILHON (GU3HKH
D-014 Jluteparypa, COBpeMEHHasl )prOHOMUYHAS MeOeNb I CTYACHTOB
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IIpuniaoxenne 1

K pado4eii nporpaMmme IMCUUNIMHBI

®OH/] OLIEHOYHBIX CPEJICTB JI/IsI IPOBEJAEHMS TEKYIIEN 1

PE3YJIbTATOB

IMPOMEXYTOYHOM ATTECTAIIMHA IO JUCITATLIMHE

KOHTPOJIBHO-

OIEHOYHBIX MEPOINPUATUI TEKYIIEA U IIPOMEXYTOUYHOMN ATTECTAIIUA

9.1 KPUTEPUUA OLIEHUBAHUS
MO AMCIUIIJIMHE
[IpumeHstoTCST  yTBEpKACHHbIE Ha

Kadenape KpUTEpUH

OLIEHMBAHUS JOCTHKEHUI

aCUPaHTOB IO KaXJOMY KOHTPOJIbHO-OIIEHOUYHOMY Mepornpustuio. Cucrema KpHUTEpUEB
OIICHUBAHUS OINHUPACTCSI HA TPU YPOBHS OCBOCHHUS KOMIIOHEHTOB KOMIIETCHIIMH: IOPOTOBBIM,
IMOBBIIICHHBIN, BEICOKHIA.

NeSITEIbHOCTH, TIPOSIBIISIET
0e3pazmu4Hoe,
0€30TBETCTBEHHOE
OTHOIIIEHHUE K yueOe,
MOPYYCHHOMY JIeTTy

y4eOHOH JeSITENLHOCTH,
JEMOHCTPHUPYET
MO3UTUBHOE OTHOLIEHHUE K
o0yueHuto u Oyayuien
TPYIOBOH €ATEIBHOCTH,
NPOSIBIISIET aKTUBHOCTbD.

KommnoHeHTBI IIpu3HaKku YpoBHSI OCBOEHHMS] KOMIIOHEHTOB KOMIIEeTeHIUii
KOMIIeTeHI M i TOPOTOBbIi NOBBIIICHHBIH BBICOKMIA
3Hanus ACIUpPaHT AEMOHCTPUPYET ACTIIUpPaHT AIEMOHCTPUPYET | ACIIHpaHT MOKET
3HAHNE-3HAKOMCTBO, 3HaHNE- | aHAINTUYECKHE 3HAHUS: CaMOCTOSITETIbHO U3BIIEKATh
KOIIMIO: y3HAET OOBEKTHI, YBEPEHHO BOCIIPOM3BOJNT U | HOBBIE 3HAHUSA U3
SIBIIGHUS U TIOHATHA, HAXOAUT | MMOHUMAET MOJTyYECHHbIE OKPY>KaIoIlero Mupa,
B HUX pa3N4us, MPOABIAET | 3HAHUSA, OTHOCUT UX K TOH TBOPYECKH MX HCIIOJIB30BaTh
3HAaHNE UCTOYHHUKOB WJIM NHOH JUTSL IPUHATHS PEIICHUN B
MoJTy4eHus1 HHpOopMaIuy, KJ1acCU(UKAITMOHHOM HOBBIX U HECTAHIAPTHBIX
MOKET OCYIIECTBIATh rpymnIe, CaMOCTOATENbHO CUTYaIUsX.
CaMOCTOSITETBHO CUCTEMATHU3HPYET HX,
pEeNpOAYKTUBHBIE JEUCTBUS | yCTaHABIMBAET
HaJ 3HAaHUSAMHU ITyTeM B3aMMOCBSI3U MEX]Ly HUMH,
CaMOCTOSITETTBHOTO MPOAYKTHBHO NPUMEHSIET B
BOCIIPOU3BEICHUS U 3HAKOMBIX CUTYaLHsIX.
pUMEHEeHHUs] HH)OpMAIIHH.
Ymenus AcIupaHT yMeeT KOPPEKTHO | ACHHUPAHT yMeeT AcmiupaHt ymeer

BBITIOJHATH NIPEANTNCaHHBIE CaMOCTOSITETILHO CaMOCTOSITEIBHO BBINOJIHATh
JEeNCTBHS 110 MHCTPYKLIUH, BBITIOIHATD JI€HCTBUA NeNCTBUSI, CBA3aHHBIE C
aNrOpUTMY B U3BECTHOM (mpuemsl, onepannmn) 1o pemenueM
CUTyal[H, CAMOCTOSITENIbHO | PELIEHHUIO HECTAaHIAPTHBIX | MCCIIEJOBATENbCKUX 3a7ad,
BBITIOJHSET JEHCTBHS 1O 3a1a4, TpeOYIOUINX BEIOOpA | IEMOHCTPUPYET TBOPUYECKOE
PELIeHUIO THITOBBIX 3ajad, Ha OCHOBE KOMOHMHAINH UCIIOJIb30BaHNE YMEHUN
TpeOyIIUX BHIOOpA U3 W3BECTHBIX METOOB, B (TexHoOIOT 1)
YHCIIa U3BECTHBIX METOJIOB, B | HEMPEACKa3yeMo
MPEACKA3yEMO HU3MEHSIOLIENCS CUTYalluU
HU3MEHSIIOLIENUCS CUTYalluu

JlnuHocTHBIe | ACIHPAaHT UMEET HU3KYIO AcCTIIIpaHT UMeeT AcnupaHT UMEET Pa3BUTYIO

KayecTBa MOTHUBAILHIO y4eOHOH BBIPAKEHHYIO0 MOTHUBALUIO MOTHUBALMIO y4eOHOU U

TPYOBOH IEATEIBHOCTH,
MPOSABISAET HACTOMYUBOCTD U
YBJIEYEHHOCTb,
TPyAOIH00He,
CaMOCTOSITETTLHOCTH,
TBOPYECKUH MOAXONI.
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9.2 ®OHJ] OIEHOYHBLIX CPEJACTB JJs1 NMPOBEJAEHWSI TEKYIIEH M

MPOMEXYTOYHOM ATTECTALIAU IO JUCHUIIINHE

9.1 Kputepuu OLEHMBAHUS Pe3yJbTATOB KOHTPOJIbHO-OLEHOYHbIX MepONpUSTHI

TeKylell U MPOMEeKYTOYHOH aTTeCTAllUM N0 JucuuIinae B pamkax bPC

He HCIIOJIb3YCTCA.

9.2 Kputepuu OuUeHNBAHUSI Pe3yJabTATOB MNPOMEKYTOYHOH ATTeCTAUMH MPHU

HUCII0JIB30BAHUMA HE3ABUCUMOI'0 TECTOBOI'0 KOHTPOJISA

He HCIIOJIb3YCTCA.

9.3 OueHouHbIe cpeACTBA JJIsl MPOBEIEeHUs TeKYIIeil U MPOMeKYTOUHOM aTTecTaAluU
9.2.1. IlpumepHbIe 3a7aHus AJs MPOBEIeHNSI MUHH-KOHTPOJILHBIX B PAMKAX y4eOHBIX

3aHATHH

10.

11.

12.

He npenycmorpeno

9.2.2. [IpuMepHbIe KOHTPOJIbHBIE 33]a4i B PAMKAaX Y4eOHbIX 3aHATHIi
He npenycmotpeno

0.2.3. IIpuMepHBIe KOHTPOJIbHbIE KeHChI
He npemycmorpeno

9.2.4. IlepeueHb NpUMEPHBIX BOMPOCOB /15 3a4eTa
He npexycmotpeno

9.2.5. IlepeyeHb NPUMEPHBIX BONMPOCOB JJIsl IK3aMeHa

Teopust cummerpun. Toueunble rpynnel. HenpuBogumble NpeacTaBiI€HUS TOYEUHBIX
rpynin u kinaccudukanus tepMuHoB. Tabmumpsl xapaktepoB. IIpaBuiia orGopa. IIpumepst
IIPEACTABICHUM.

CBsi3p MeXAy CUMMETPUEH KpPHUCTANIMYECKOW CTPYKTYpBl, TOYEYHOW CHMMETpPHEH H
(u3MYECKUMHU CBOMCTBAaMH KPUCTAJIOB.

Tunbl cun cBs3u, UX OCOOEHHOCTH. DHEPrus KpUCTAUIMYECKOH perieTku. CTpyKTypHbIE
TUMBI. OJJEeMEHTapHas s4eilka, KOOpJMHAIIMOHHOE YHCJIO0, KOOPJIHWHALMOHHBIE C(hEpHI.
[InoTHeNNE yIIAaKOBKHU.

Kpucrannuueckast cTpykTypa TBepAbIX Teil. THUNHWYHBIE CTPYKTYpbl METaUNIMYECKUX U
MOJTYIIPOBOTHUKOBBIX (ha3.

Judpakius BOIH B KpUCTalIax U OCHOBHBIE METOJbl MCCIENOBAaHUS KPUCTAIIMUECKHUX
CTPYKTYp, IPUHIIMII, BO3MOXXHOCTH U OCOOEHHOCTH.

OnTHyeckue CBOMCTBA KPUCTAJUIOB M TouedyHasi cummeTpud. Knaccuduxanus xpucramion
10 ONTUYECKUM CBOMCTBaM.

OnexTpoHbl B MeTaiie. Mozenb cBOOOIHBIX 3IeKTpoHOB. [loBepxHOCTH DepMU METaIIOB.
OcTtaToyHoe 3JeKTPOCONpOTHBIEHHE. MarHuToconpoTusieHue u 3¢gdexr Xosmuia.
[TonynpoBoAHUKY. DINEKTPOHHBIN CHEKTP MOTYNPOBOJHUKOB. COOCTBEHHAs! MPOBOJIUMOCTb.
[TpumecHoe coctosinue. JlehekTHbie ypOBHU U 30HBI.

Ontuka kpucrawioB. Ilokazarens mnpenomsieHUss U HOJAspU3yeMocTb. J[BoiHOe
Jy4EenpesoMIIEHUE B KPUCTAJLIE.

CrieKTphl MOTJIOMIEHUS U JIIOMUHECHEHIIMU KpUCTauIoB. DOTOnpoBoIMMOCTh. OnTHYEeCKUE
CBOMCTBA KPUCTAJUIOB C JePEeKTaMHU.

Henunelinble onTudeckue SBIEHUS: BBIHY)KJIEHHOE KOMOHMHAIIMOHHOE paccesHue,
reHepalus TapMOHHK, caMO(OKyCHPOBKA.

OxcutoHsl Banbe-Motra (BOZOpOAONOA00HBIE OKCUTOHBI B 3-X © 2-X MEPHBIX
MIOJIYTIPOBOIHUKOBBIX CUCTEMAX).
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

30.

DNEeKTPOHHO-/IBIPOYHAs JKUJIKOCTh B MOJynpoBogHuKax. dDa3oBas nuarpamma: 3KCUTOHHBIN
ra3 - DJIK. DkcriepuMeHTaIbHbIE METO/IbI U3YUYEHHUSI JIEKTPOHHO-ABIPOYHOM KUIKOCTH.
[Tapamarnetusm  JlanxkeBeHa. 3amMopa)kuBaHUe OpOUTANIHBIX ~ MOMEHTOB B
KpUCTAJUIM4YECKOM moJie. [lapamarneTnsM MOHOB TpyNIbl Kejle3a U peakux 3emelb. CruH-
opOuUTanbHOE B3aWMOJCHcTBHE. AHHM30TponHs g-(pakTopa MapaMarHUTHBIX WOHOB B
TBEPJbIX TeNax. SAepHbIil napaMarHeTusm.

Henepexonubie meramibl. [Tapamarnerusm [laynu. Jluamaraerusm Jlangay. Oddexr [aaza -
Ban Anbdena.

®eppomarHeTusM, aHTHeppomarHeTusM. TepMmonmHamuueckass Teopus. IloBenenue
BOMu3n Touku Kropu. MarnutHas cummerpus. OOMEHHOE B3aUMOJCHCTBUE. DHEPrUs
MarHuTHOM aHU30TPOIWU, MArHUTOCTPUKIMSA. ODHEPreTUYECKU CIEKTP MAarHeTHUKOB.
CnuHoBble BOJHBL. JIOMEHBI W JOMEHHBIE TpaHULbl. TeopHus TEXHUYECKOW KpUBOU
HaMarHUYUBaHUS.

PasmepHoe KBaHTOBaHHME B KBa3WJIBYMEpHBIX cucrteMax. [loa30HBL. DOKpaHUpOBaHHE.
Paccestnue kBa3uaByMEpHBIX JIEKTPOHOB.

[IpuMepsl KBa3UABYMEPHBIX CHCTEM B IOJYINPOBOJHHUKAX: rerepocTpykrypsl, MJIII-
CTpYKTYyphl. KBa3ujBymMepHBIE CHCTEMBl B KBAHTYIOIIEM MAarHUTHOM Ii0j€. TEeH30psI
MIPOBOJIUMOCTH U 3JIEKTPOCOIPOTUBIICHHUSL.

Lenouncnenupnidi kBaHTOBBIA ekt Xomra. OKCIEPUMEHTAIbHBIC acCleKThl |
METpPOJIOTHYECKHE BO3MOXHOCTU. Ponb nedexkroB u mnokanusauus. [IpencraBienue
brorrukepa.

Tepmonunamuyeckue yciaoBus (Da30BBIX PaBHOBECHM B OJIHO- U MHOTOKOMIIOHEHTHBIX
cucremax. [IpaBuno ¢a3. DyHKIUU COCTOSHHSA. XUMHYECKHE TOTEHIUANbl. Da3oBbie
nepexoasl [ u Il pona.

Tunsl a3 B TBepAbIX Tenax. XUMUYECKUE COCOUHCHHs. TBepiaple pacTBOPHI BHEIPCHUS H
3ameneHus. [lpomexxyrounsie ¢aspl. YHoOpsaodeHHbIE TBepable pacTBOpbl. Pa3el HOM-
Poszepu, daser Jlaeca. @a3bl BHEAPSHHUS.

Huarpammbl coctosius. Tumnbl a3oBbix auarpamm. {uarpammbl cOCTOSHUS, 0a30BBIM U
CTPYKTYPHBIM COCTaB TBEPBIX TEJ.

Kunetuka a3oBbIx mpeBpaiiieHuil B TBepAbix Tenax. CTaOMiIbHbIE U HeCTaOUIbHBIE (a3bl.
®da30BbIe PEBPALCHMS], COPOBOXKIAIOLINECS U3MEHEHNEM cocTaBa ¢a3. [IpeBpamienus 0e3
n3MeHeHus cocrtaBa ¢az. KoomepaTuBHble M HEKOONEpaTUBHBIE (ha30BbIE MPEBPALICHUS.
Oco0eHHOCTH MEXaHW3Ma KHMHETHKH KOOTEpaTHUBHBIX (Pa30BBIX MPEBpAIEHUN B TBEPIIBIX
Tenax.

Cs13p Mexay (ha30BbIM COCTABOM, MHKPOCTPYKTYpOH M (PU3UYECKUMH CBOHCTBaMH
TBepAbIX Teld. OCHOBHBIE METO/IbI HCCIEeI0OBAaHUS (ha30BbIX MPEBPAICHHUI B TBEPABIX TENaX.
Toueunsie nedextel. Bakancuu. ATombl BHeapeHus. VX oOpa3oBaHue W JBHKEHHUE.
Peakuuu ToueyHbIX e(heKTOB, JEKTPOHHBIE CBOWCTBA TOYEUHBIX JedekToB. KomOuHaum
aTOMHBIX J€(EKTOB.

Jucnokaruu. DHeprus auciokanuu. [Inactudeckas aedopmanus Kak pe3yabTaT ABHKCHUS
nuciokanuu. [lporeccsl pa3sMHOXKEHHS JTUCIOKAIlMU, WCTOYHHUKH JUCIOKanuu. Bektop
broprenpca.

['eomerpuueckne XapakTEPUCTHUKU TUCIOKAIMU. YTPYTHe MO JUCIOKAIMH. ATOMHas
CTPYKTypa siiep AuciIoKkanuu. YacTuyHbIie AUCTOKAINH U JePEKThI YIIaKOBKH.
DKCNEePUMEHTATBHBIC METO I U3yUEHUS TUCTOKAIUH.

Brnusinue nucnokainuu Ha pU3NYECKHe CBOMCTBA KPUCTAIUIOB (IEKTPUUYECKUE, ONITUYECKUE,
TETUIOBBIE).

CHeKTpOCKOMMYECKNE METOABl HMCCIEAOBAHUS CBOMCTB TBEpPJOro Tena; adCcopOIHOHHAs
CIIEKTPOCKOIIHUS, JIOMHUHECIICHTHAS CIIEKTPOCKOIIHS, TEPMOAKTHUBAIIIOHHAS
CHEKTPOCOKOMHUS, CIIEKTPOCKOIHUS B peHTTeHOBCKOM auana3zone, EXAFS — cnekTpockomnusi.
CHeKTpOCKOMHS PeIKO3EMETHHBIX HOHOB.
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