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T TY

MuHuCTEepCTBO HAyKH U BBICIIEro oopazoBanust Poccuiickoii @enepanuu
denepalibHOE rOCYJapCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TaMOOBCKUH TOCYTapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

[MPUHATO YTBEPXJIEHO
pemienueM Yuenoro copeta @I'BOY BO «TI'TY» npuka3zom pekropa ®I'BOY BO «TI'TY»
15 suBaps 2025 r. (mpotokon Ne 1) 17 suBaps 2025 1. Ne 7/2-04
IMPOI'PAMMA

BCTYIUTEIBHOTO UCIIBITAHUSA I OCTynaromux B 2025 roxy B acCIUpaHTypy
Ha Hay4HYIO CIIELIMAIIBHOCTD
1.4.15 Xumus TBepAOro Teia
10 TMCUUIUIMHE, COOTBETCTBYIOLIEH HAydHO! criequanbHOCTH 1.4.15

INEPEYEHbB BOITPOCOB

1. Cpoeuuduka XuMuu TBEpAOro cocTtosiHusA. OTINYUS CTPOEHHS U CBOWCTB TBEPJIBIX BEIIECTB OT
ra3oB M xxuakoctei. Kiaccudukanus TBepabIX BELIECTB.

2. Crpykrypa TBepabIX Ted. TouedyHble, JTUHEHHbIE, ABYXMEPHbBIE U TPEXMEpPHbIE AE(PEKThI TBEPIBIX
TeI.

3. Cummerpus kpucrawioB. TpaHcinauuoHHass cuMmmerpusi. Pemierka bpass. basuc cTpykrypsl.
OpHoMepHbIe, JIByMEpHble U TpEXMEpHbIE pEmIETKU. DJeMeHTapHas sueiika Kpuctauia. CBsi3b METPUKU
JIEMEHTAPHOU SYEHUKHU U KPUCTALUINYECKON CUCTEMBI.

4. Kpucramummueckue  TBepAble  Tena.  MOHOKPUCTAJUIMUECKOE,  MOJMKPUCTAUIMYECKOE U
HAaHOKPHUCTAJUIMYECKOE COCTOSHUS TBEPAbIX BellecTB. OiHO(a3Hble U reTepoda3Hble KpUCTAIIIMYECKHUE Tena.

5. Awmopdubeie TBepapie BemiecTBa. (CTeksa, HEKPUCTALIMYCCKAE HAHOYACTUIIBI, MHKPO- |
ME30I0pPUCThIE TBEPAbIE Tena. JKuakne KpucTaibl.

6. Crpoenue aMop(dHbIX TBepAbIX Ten. DYHKUUS pagualibHOTO pachpeneseHus. bikHuil nmopsaox.
Onucanune aMOpPHBIX CTPYKTYP B MOJIUIIPAX.

7. OCHOBBI TEOPHH KpPUCTAIIMYECKOIO IOJIA U MOJIS JIMTAHAOB IMPUMEHUTEIBHO K TBEPABIM TeEllaM.
Dddexrsl Ana-Tennepa u HENOIEIEHHBIX AIEKTPOHHBIX I1ap.

8. OcHOBHBIE BHJIBI U TPUYMHBI BO3HUKHOBEHUS nuciokauuil. Bekrtop broprepca. [IBmkenue u
B3aMMOJICHCTBHE JUCIIOKAMM, UX BJIMSIHUE HA CBOWCTBA KPUCTAJIOB.

9. PenrtreHoBckas audpakToMeTpus Kak METOJ U3y4eHUs CTPYKTYphl W aHaiu3a (pa3oBOro cocrasa
TBeporo Tena. YpaBHenue Bynbda-bparra, pacuer MeXiI0CKOCTHBIX paCCTOSHHMA.

10. DkcrepyMeHTalbHbIE METOJbI M3Yy4eHHUS IOBEPXHOCTH TBepaoro tena: Oxe-31eKTpoHHas
cnekrpockonus, POIC, obpatHoe pe3ephopaoBCKOe paccesHue.

11. DnekTpoHHass MHMKPOCKONUS: NPUHLUMIBI H BO3MOXKHOCTH CKAHHUPYIOIIEH 3JIEKTPOHHOU
MHKPOCKOIINH, TYHHEIBHOM 3JIEKTPOHHON MUKPOCKOIINH, JIEKTPOHHON MUKPOCKOIIMH BBICOKOI'O pa3pelIeHus B
HCCIEA0BAaHUAX TBEPAOIO TENA.

12. CpoexkTpanbHble METOJIbl B  HCCIEIOBAaHUSAX  TBEpAO(a3HbIX OOBEKTOB:  KoJjebaTeiabHas
cnekrpockonusg, WK- wu KP-crekrpbl; cnekrpockonuss BHAMMOIO H3JIydeHHS U Y D-CIEKTPOCKONUS;
CIEKTPOCKOIINS SJIEPHOTO MAarHUTHOIO PE30HAHCA, SACPHOrO KBAJPYIOJBHOIO PE30HAHCA U DIIEKTPOHHOIO
[IapaMarHUTHOTO PE30HAHCA; SIACPHAs Y -PE30HAHCHAS CIIEKTPOCKOIIH.
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13. Metonpt onpe/eNieHus XUMHYECKOTO cocTaBa TBEepAO(Da3HBIX 00BEKTOB.
PentrenodayopecuenTHblil aHanus. JIokanbHbI PEHTTEHOCTIEKTPAIbHBIA aHAIN3, MACC-CIIEKTPOMETPUUECKHE
METO/1bl, aTOMHO-?MHUCCHOHHAs CLIEKTPOCKOIIHSI.

14. Meroapl wuccnenoBaHUs OJIMKHETO OKpYXKeHUsi aroMoB. PeHTreHoBckas aOcopOLMOHHAas
cnektpockonus (EXAFS, XANES).

15. Tepmudeckait aHanu3 TBepAO0(a3HBIX OOBEKTOB M IMPOIECCOB. TepMOTPaBUMETPHUCCKUIN aHAIIH3.
HuddepenunanbHO-TEpMUUECKUN aHaNK3 U JuddepeHnnanbHas CKaHupYyIoLas KalopuMeTpus.

16. 3akonomepHoctn muddy3ur B TBEPAOTEIBHBIX CHCTEMaX. XaoTH4YeCKas W HalpaBJieHHAS
mipoys3us. duddysusa B rpaguente koHueHTpauuu. Auddy3us B moxe MEXaHMUECKUX HANpPsHKEHUH. DPdexT
I'opckoro.

17. dasoBble nepexo/ipl EPBOro U BTOporo poaa. TepMoauHaMuka (pa3zoBbIX NEPEXO/IOB.

18. Pexpucramnuzanmsi, miaBJeHUe, BO3TOHKA, TOJUMOP(HBIC TPEBPAIICHHS TBEPABIX TEII.

19. BripamuBaHue MOHOKPUCTAJJIOB U3 PacIliaBOB, pacTBOPOB M MapoBoi (aszpl. CriocoObl OUMCTKU
MOHOKPHCTAJJIOB.

20. CBA3p MEXaHMYECKHX, MArHUTHBIX U CETHETOIIEKTPUYECKUX CBOWCTB TBEPAbIX Tel C HX
CTPYKTYpOil.

21. MoHHasg npoBOAUMOCTh B KpUCTaJUIaXx. BiusHMEe NpUMECHBIX aTOMOB Ha MOHHYIO IPOBOJIUMOCTb.
N3orepma Koxa-Barnepa. loHHast npoBOAMMOCT CYIEPHOHHUKOB.

22. OO0mme mpeacTaBiIeHus, KIIacCH(PUKALHSI U 0COOCHHOCTH TOMMOXUMHUYECKUX PEaAKITHH.

23. KuHeTnueckue XapaKTepUCTHKH TONOXMMHUYECKHX pEaKLMi: CTENeHb MpeBpallleHusi, yleiabHas
CKOPOCTb, OCHOBHBIE CTa/INU IIPOLIECCA, BUJIbI KHHETUYECKUX KPUBBIX.

24. KuHeTHueckue MOJENNW U ypaBHEHUS H30TEPMUYECKON KHUHETHKH TOMOXMMUYECKUX PEAKIUH.
VYpasuenue Apamu-Epodeena. Monens SAnnepa u antu-Anaepa.

25. Tsepnoda3zusie peakiuu, tumutupyemble 1uddysueil. Teopus Barnepa-llImansupuna

26. DkcrepMMEHTalbHbIE METO/Ibl UCCIIEIOBaHMs KMHETUKU TBepao¢a3HbIX peakuuil. HenpepsiBHbIE 1
MEPUOJUYECKHE, HU30TEPMHUYECKUE U HEU30TEepPMUYECKUE METOJbl. MeTonbl HIEeHTU(PUKAIUU TPOAYKTOB
TBEp10(ha3HBIX PeaKIIU

27. Ilytu ympaBlIeHHsT XMMHYECKMM COCTABOM M CTPYKTYPHOM OpraHu3aluedl TBEpAbIX Tel IpHU
MOJIyY€HUHU MaTepUasoB C 3aJJaHHbIMU CBOIICTBaMU

28. dakTophl, BIUAIOLUIME HA PEAKIIMOHHYIO CIIOCOOHOCTH TBEpAbIX Tel. Posb nmpumeceil u nedekTos.
MerToibl yripaBieHHs Pa3BUTHEM IMPOLIECCOB C y4acTHEM TBepAbIX Tel. Herepmuueckue cnocoObl MOBBIILIEHUS
PEaKIMOHHON CITIOCOOHOCTH TBEPABIX TEIL.

29. Meroapl akTHBAILMU TBEPAbIX Tell. MexaHoxumuueckasi akTupanus. OCHOBHbIE 3aKOHOMEPHOCTHU U
BO3MOYHOCTH MEXaHOXUMHUYECKUX MTPOLIECCOB.

30. XapakTepucTUKa U MPUMEHEHHUE IPOLIECCOB MPOTEKAIOIINX B (POTOAKTUBHBIX TBEPABIX TEJIaX O]
NIEUCTBUEM CBETA.

CIIUCOK JIMTEPATYPbBI UIAA NOAI'OTOBKHU K BCTYIIUTEJIBHBIM UCIIBITAHUAM

PEKOMEHAYEMAS JIMTEPATYPA

1. Knorbko A.B. Xumus TtBepaoro tena: yueOHoe mocobue i By3oB / A. B. Kuorbko, U. A.
[Ipecusixos, 0. 1. Tpetpsikos. - M.: Akagemust, 2006. - 304 c.

2. BopoOweBa. T.H. Xumus tBepnoro tena / T.H. BopoObseBa, A.W. Kynak, T.B. CBupuaosa. — MuHck:
BI'Y, 2011. -320 c.

3. PycueB JA.J. Xumus tBepaoro torumBa / J. JI. Pycues; mon pen. JI. A. Posenrans. - JI.: Xumus,
1976. - 254 c.:

INTERNET-PECYPCBbI
VYHauBepcurerckas unopmarnronHas cucrema «POCCHUSA» https://uisrussia.msu.ru
baza nannbix Web of Science https://apps.weboftknowledge.com/
baza nannbix Scopus https://www.scopus.com
baza nannbix Hayunoii anextponHoii 6ndaunorexu eLIBRARY.RU https://elibrary.ru/
OnexTpoHHas 6a3a nanHbiX «M3narenscrBo Jlanby https://e.lanbook.com
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OnektponHas 6ubnuoreynas cucrtema «IPRbooksy» http://www.iprbookshop.ru
Basa jaHHbIX «NeKTpoHHO-6nGmHoTeunas cuctema «95C FOPAWTY https://www.biblio-online.ru
baza nanubIX anekTpoHHO-On6MoTeuHoit cucrembl TT'TY http:/elib.tstu.ru
QdepnepanpHas rocyaapcTBeHHas  uH(opManmoHHas — cuctema «HamumoHanpHas — AIEKTpOHHAS

oubmmoTeka» https://H30.pd

HanmonaneHblil nopran onnaitn 00ydenus «OTkpbiToe 00pazoBanue» https://openedu.ru

[IporpaMmma BCTynUTENBHBIX HCHBITAaHUM pa3paborana kadeapamu «TexHHMKa U TEXHOJOTUU
IIPOU3BO/ICTBA HAHOIIPOYKTOB» M «XUMHUS U XUMUYECKHE TEXHOJIOTUN.



