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1. Ilesin ¥ 3212494 OCBOCHHS THCUHILIHHbBI

[{enpio yueOHOrO Kypca «XHMHS TBEPIOro Teja» SIBISETCS paclUMpeHHe W yriyOlieHue 3HaHMH
aCITMPaHTAMH OCHOBHBIX MOHSTHH O mpoueccax JepekToo0pasoBaHus B TBEP/ABIX Telax, O PEaKIHOHHOH
CIIOCOOHOCTH TBEP/IBIX TEJI, WX XMMHUYECKOH CBSI3U B IIPOLIECCE MPEBPAILICHHIH.

OCHOBHBIMM 3ajladaMy M3ydeHHs yueOHOro Kkypca spiseTrcs (GopMupOBaHHE Yy aCHUPAHTOB
yriyOIeHHBIX 3HAHUI 110 OCHOBHBIM pasjiesiaM XMMHH TBEPJOro Teja, CBS3AaHHOM C Tmpoueccamu
nepexrooOpa3oBaHHs.

2. Mecto aucuuiinnasi B crpykrype OIIOII BO

Hacrosmas MCIMIUIMHA «XMMHS TBEPAOTO Teaa» - MOJAY/Ib OCHOBHOU INpo(ecCHOHATIbHOM
00pa3oBaTesibHOM  MPOrpamMMbl  BbICHIEr0  00pa3oBaHMsi — TPOrpaMMbl  TOArOTOBKH — HAay4HO-
[eIaroruueckKiX KaapoB B acUpaHType 1o Harpasienuto noarotopku 04.06.01 — Xumuveckne HayKH 110
cnerpanbaocT 02.00.21 — Xumus TBEpIOro Tea.

OG6yyaronuiics M0 JaHHOM JMCUMIUIMHE JIOJDKeH UMETh (QyHIaMeHTalbHbIe MPEJICTABICHHUS M0
XuMHM TBepAOro Tena. JUs M3ydeHHs J@HHOW JMCIUHMIUIMHBI HEOOXOAMMO BbiCliee oOpasoBaHHE C
OCBOEHHEM KypCca XHMHsl TBEP/IOTO Tejla i HeOpraHuyeckast XUMHsl /Ul XUMMHYECKUX CIIeLHaIbHOCTEH.

B Kkypce paccMaTpHBAIOTCS MOHSTHS M NPUHIMIBLL 1epeKTo0Opa3soBaHus KOOPAHHAIMOHHOM
XHMHHM, XHUMHH KJIacTepoB, o0OcykKaaioTcs ofmue 3aKOHOMEPHOCTH XHMHH  TBEpJOro  Tena,
CHCTEMATH3HMPYIOTCS 3HAHHMs OOYYAIOUMXCS 110 METOJaM CO3J[aHMs OCHOBHBIX THIIOB /e(eKTOB.
OCHOBHOM 11€/IbI0 HM3ydYeHHs MCUMIUIMHBI SBIAETCS YIJIyOJNEHHOE O3HAKOMJICHHE aclHpaHTOB C
OCHOBOIIOJIATAIOMIUMH IIPUHIKHTIAMH J1epekTo0OpazoBaHHs.

3. Tpe6oBanusl K pe3y/JabTATAM 0CBOCHHS [IHUCHHIIHHbI

B pamkax JaHHO# JUCHMIUIMHBI YTIYOIsMI0TCS M Pa3BUBAIOTCS CIICIYIONINE KOMIICTCHIINH

Vuusepcanonvie komnemenyuu:

- CIIOCOOHOCTD K KPUTHYECKOMY aHAIIN3Y U OLIEHKE COBPEMEHHBIX HAYYHBIX JOCTHKCHHUH,
rEHEPUPOBAHUIO HOBBIX M/ICH MPU PEIIeHUH MCCIIEI0BATEILCKIX M IPAKTHYECKHX 3a/1a4, B TOM YHCIIC B
MexHcuuIiMHapHelx obnactax (YK-1);

- FTOTOBHOCTH Y4acTBOBAaTE B paboTe POCCHMCKUX U MEXKAYHAPOIHBIX MCCIIEI0BATEILCKHX
KOJUIEKTUBOB 110 PEIIEHHIO HayYHBIX U Hay4HO-00pa3oBarelibHbIX 331a4 (YK-3).

Obwenpogheccuonaibrvle KOMREMeHYUU:

- CIOCOGHOCTH CAMOCTOSTENILHO OCYLIECTBIISTh HaYYHO-HCCIIEI0BATEILCKYIO JIEATELHOCTD B
COOTBETCTBYIOLIEH MpodeccHoHalTbHON 00/1aCTH ¢ HCIIOIb30BAHHEM COBPEMEHHBIX METO/I0B
Mcere0BaHus U MH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX TexHonorui (OITK-1);

- FOTOBHOCTh OPraHu30BaTh paboTy MCCIIE0BATEILCKOTO KOJLUIEKTHBA B 00J1aCTH XUMHUH U

cmesxHbix Hayk (OI1K-2):



- 'OTOBHOCTB K UpCHOﬂaBaTeHbCKOﬁ JCATCIIBHOCTH 11O OCHOBHBIM OGpﬁllOBa’I'eJIbeIM [mporpaMmmam

soiciiero oopazosanus (OI1K-3).

IIpogpeccuonanvivie Komnemenyuu:

- CIOCOOHOCTH K CAMOCTOSTEILHOMY MIPOBE/IEHHIO HAYYHO-HCCIIE10BATEIbCKONH paboThl U

MMOJTYHYEHHIO HAYUHBIX PE3YyJIbTATOB, YAOBICTBOPAIOIIHNX YCTAHOBICHHBIM TDGGOBE{HHHM K COZICPKaHHIO

JMCCEpTalMil Ha COMCKAHNE YYCHOM CTeNeH! KaHauaTa Hayk 1o crnenuanbHoctd 02.00.21 Xumust

tBepaoro tena (11K-1);

- BJIaJICHHE METO/JaMH 0T60pa Marepuala, npenojaBaHus U OCHOBAMH YTIpaBJICHHUA [TPOLIECCOM

oOyuenus B 00pa3oBaTesibHbIX OpraHu3ausx Boiciero oopasosanus (I11K-2).

4. CTpyKTYpa H coepKaHHe JAHCIHHILIHHbI

O611as TpyI0EMKOCTD JTUCIUILITHHBI cocTaBlisieT 4 3ayeTHble eAMHUIbI (144 yaca).

HHCLIHHJ'[HH& H3YHacTCsd Ha BTOPOM Ioay 06}(‘-IBHHH B aClIHpaHTypeE. ﬂHCL[PIHJ'IHHa COCTOHUT

pazesioB.

4.1 CtpykTypa IUCHHUILIHHBI

u3 5

HaumenoBanue O6bem yuebHoii paborsl (B yacax) Bun
Ne AHCHHILTHHBI HTOT0BOTO
o/ Beero | Beero 13 ayauTopHBIX Cawm. KOHTPOJISE
n ayauT. pabora
Jlexn. | JIa6. | IIpak | KCP
1. KaHIM1aTCK
XHUMHUsL TBEPAOTO ey
I 144 56 40 - - 88 o
CHelHaIbHO
CTH
4.2 Copnepxkanue QUCHMILIHHBI
4.2.1 Paszzaeinpl JUCLMILUIMHBI U BUJIBI 3aHITHH
Pa3nea Buabi yuednoii padorsl, u Camocr
Ne Jucuuninnabl TPYA0EMKOCTh (B 4acax) 0fiTE]b
n/n Hasl
pabora
Jlek. | Jla6. | Ilp. | KCP
1. | CoBepiueHHbIE U
HECOBEpPIIEHHBIE KPUCTAIJIBL. 4 8 - - 16
2. | Tunsl nedexToB B TBEPABIX 3 8 i ) 18
Tenax
3. | Tepmoaunamuka oOpa3zoBaHus
nepexros [lorTiu u 3 8 - - 18
DpeHKes
4. | ducnokanuu, MEXaHHYECKHE 3 g i i 18
CBOMCTBA TBEP/IbIX TEJl.




5. | BzaumojeiicTBue 1e(eKkToB 5
3 8 - - 18

422 Copaepxanue pas/e/oB AUCUHUTIIHHBI

Ne Haumenosanue Conep:kanne pasjaeia ®opma

n/m | pazjiena JHCUUILIMHbI (Tembl) NPOBEICHHSI

3JAHATHH

1. | CoBeplueHHBIE H Tunel nedekToB ynmakoBku B KpucTaiax. | Jlekunu,
HECOBEpLIEHHBIE Pasynopsjouenne mo Ulortkm wu  mo | saboparopHas u
KpPHCTaIBL. dpenkemo. BakaHcuu M BHEJPEHHbBIC | CAMOCTOATE/IbHAS

arombl. Cumponuka Kperepa wu  Bunka. | pabora
OpHeHTAUHOHHOE Pa3yNopsI0uCHUE. acrypanTa

2. | Tunbr aedeKkToB B Jlepektnl  zamewenust.  Bakancun  u | Jlekuuu,

TBEPJBIX TEJAX MEXK10y3enbHble  Je(eKThl.  DNEKTPOHHbIE | TadopaTtopHas U
fedeKThl.  AHTHCTPYKTYpHBIE  JIE(DEKTbI. | CAMOCTOATE IbHAS
[lentpel okpacku. Accouuanms aedextos. | pabora
Jlucnokaums. Jedexr YIAKOBKH. | acliipaHTa
' Messepennast  rpanuua.  1oBepxXHOCTD.
[Topbl M TpeLHHBIL. )

3. | Tepmoaunamuka Tepmomuuamuka oOpasoBanus Jedextos. | Jleximn,
obpaszosanus gedextos | CooTHOLICHKE bosbimana. | nabopaTopHas U
[HlotTkn u Openkess Koudurypaunonnas IHTPOINHS. | CAMOCTOSATEIbHAs

3aBHCHMOCTh KOHIlEHTpaluu AepekroB oT | pabora
) TEMIIEPATYPhI. ) acrnupaHTa

4. | Jlucnoxauuu, Tune NPOTSIKEHHBIX auenokauui. | Jlekumu,
MEXAHHYECKUE (dopmupoBane JIMHEHHOH M BHHTOPOH naboparopHas
cBOiiCTBA TBEpABIX Tea | aucinokaumu.  OOpasoBaHne — JHHEHHBIX | CAMOCTOATEIBHAS

aMcnokanuii nmpu u3rube W nepexoj MX B | paborta
MOBEPXHOCTH  paszjiena  [OpH  OTIKHIE, | acrupaHTa
JIunelHple  JIMCJIOKAlMKM M TOUCUHbIC

nedekTbl  HA  [OBEPXHOCTH  pasjena.
[TepemelteHne JTUHEHRHBIX JIMCIOKALMH 1101

JEHCTBHEM HAI'PY3KH.

S. | B3aumoneiicrue Tepmoaunamuka rpoiieccoB accounannu | Jlexunu,

nedexron nedexros. GopMuUpOBaHHE CBEPXCTPYKTYPHI | JTabopaTtopHas u
¥ CTPYKTYPHBIE M3MEHEHHs B KpHCTajljlax. | CaMOCTOsTEIbHAs
MopmupoBaHHe CTPYKTYP CABHIA. pabora
o . acrnypasra

5. O6pa3zoBaTe/ibHbIE TEXHOJIOTHH

OCHOBHBIMH 00Pa3’0BaTeNbHBIMUH TEXHOJOTMAMH, HCIOIb3YEMBbIMH IIPH PEaIH3aLuy  y4eOHOH
paGoThl, ABISIOTCA JEKIMH, CEMUHAPbI BEIYIIMX OTEUECTBEHHBIX H 3apYOeKHbBIX YUEHBIX H KOHCYIbTallHH
C IpenojaBaTeaAMH; NpoBeAeHHe 1abopaTopHbIX paboT B nabopatopuu, yuacrtue odyvaeMbiX B Hay4HOH

paﬁore M BbLIITOJIHEHHE HCCIICA0BATCIIBCKHUX MMPOCKTOB.



6. VueGno-MeToaHuecKoe obecrneuenne caMocTosTe/IbHOI padoTel acnupanTos. Ouenovnbie
CpeacTBA /LISl TEKYIIEro KOHTPOJISi YCHEBAEMOCTH, NPOMEXKYTOUHOH ATTECTALMH 10 HTOram
OCBOCHUS THCUHILIHHBI.

CamocTosiTesbHas paboTa acrnupaHToOB MpejnosiaracT npopadoTKy JICKUHOHHOrO marepuaia B
UTATHHOM 3¢ OMOIMOTEKH, B 1abopatopusix, € JIOCTYOM K JjabopatopHomy 000py/A0BaHHIO,
npubopam, Oazam JaHHBIX, K pecypcam Murepuer. Kpome TOro. acnuipantam  rpeaiaracres
KOHCIIEKTHpOBAHHE M TPOpabOTKAa MaTepuana HayuHBIX JOKITa0B Ha 3aceianusx Yuenoro Cosera
MOHX PAH, ero cekimii. AMCCEPTAMOHHBIX COBETOB MO CIELHATBHOCTH, yyacTHe B paboTe HayuHBIX
koH(pepeHumii u Ko, paboTy B OHOIMOTEKE U HA CaiiTaX 2JIEKTPOHHBIX M31aHHH.

@opmMa KOHTPOJIS 3HAHMI — KaHIMAATCKHI 3K3aMEH B KOHLE Kypca, BKIKOUAIONIH TEOPETHIECKHE
BOTPOCHL.

7. Yuebno-meroauteckoe n nudopmaunonnoe obecneueHne AnCuMiinibI

Tpu M3yueHUH AMCUMILIHHBI CTIUPAHTH] HCTIOIBL3YIOT OCHOBHYIO M JIOMOIHHTE/IbHYIO JIUTEPaTypy,

peKOMeH/I0BaHHyI0 nperojaBareneM. Kpome Toro, npenojasatenb MOMKET PEKOMEHI0BATH ACHHPaHTY

03HAKOMHTBLCH ¢ JONOJIHHTEILHBIMHY MaTepHalaMi METOAUUECKOr0 XapaKTepa.

HasBanne 21€KTPOHHOT0 HJIH NIEYATHOT 0 pecypca Tun | Koa-so
(ocHOBHASH HJIH J0TIOJIHHTEILHAS) _ IK3.
OcHoBHasi iuTEpaTYpa:

Becr A. Xumus TRepaoro Tena. Teopus u npunoxkenns. T.2.1988. M. Mup. 1988 ey. 2
Tpetnaxos 10.J1., KHotbko A.B. Xumus tBepaoro tesna. ¥4.nocodune- neu. 1
M.;ACADEMIA,2006-302c.

Kyxymxun 10.H. Tepmudeckne npeBpatienus KOOpAHHAUMOHHBIX COCAMHEHHIT B rneu. 2
tBepaoi dase -176¢. JI.; M3za-po JII'Y,1981 N -

Vamie A. CtpykrypHas Heopranudeckas Xumuns. M.: Mup. 1987. 1.1-3. rneu. 3
Kykywknd 10.H. Xumusi KoopAHHALMOHHBIX coesnenuii. M., 1985. rned. 1
Xptou JIxx. Heopranuueckasi XUMHs: CTPOCHHE BELIECTBA U peaKLMOHHaA rneu. 2

criocoOHocTh. M.: Xumus. 1987.
JlomoanuTeaLHast jiureparypa:

Jparo, Paccen C. duznueckue MeTobl B Xumuu:B 2x -M.:Mup. 1981 rnev. 3
Typosa H.A1. Cnpasounbie Tabauubl 110 HeOpI'aHH‘-ICCK-Oﬁ XHMHH. -M.: : neu. 3
«Xumusan,1977-116¢.

Tpetbsikos 10./1. Heopraunueckas Xumus. XuMus 3J1€MEHTOB:B 2 KkH.-M.;2001 feu.
Kykymkus FO.H. Kykyumkun 0.H. Teopus i npakruka cMHTE3a KOOPJANHALMOHHBIX | TEY.
coeuHeHui —M.;1990-260c.

Tperbsxos 0. J[.ITysies B.V. Besenne B xumuio TBepa0(hasHbIX MATEPUATIOB . reu. 1
M. Hayxka. 2006

boxuit I'.b. Kpucramioxumus. M., 1971. | - nev. 4
Axmeros H.C. O6was 1 Heopranuveckas Xumus. 3-e n31.M.: Beicurik. 1998, neu. 3
2005, 2008. )

Kapanerpsun M.X., lpakun C.1. O6mas u neoprannyeckas Xumust. M.: Xumus. neu. 3
2000. ] -

CysopoB A.B.. Hukosnbekuit A.b. Obmas xumus. M.: Mup. 1994. 1995 , 2007. neu, 3
Typosa H.5l. CripaBounbie Tabiuibl 1O Heopranuuieckoil xumun ~M.: | neu 3

«Xumus»,1977-116c¢.




IMaecnu P., Xaprurran M. Mojiesib OTTaIKMBaHUS JIEKTPOHHBIX N1ap BAJICHTHOM ney. 3
0007104KH ¥ cTpoeHne Monekysl. M.: Mup. 1992.

Jlparo A. ®u3nueckue MeTosbl B Xumuu. M.: Mup. 1981. tT.1-2. mney. 3
Kapanerssann M.X., [lpakun C.M. Ctpoenne Bemecrsa. M.: Boicur.mk. 1978. neu. 3
Cnunpia B.U., Mapreinenko JLU. Heoprannueckas xumus. M.: U3a. Mock.yu-Ta. ned. 2
1991, 1994. 1.1.2.

Typosa H.5l. Heopranuyeckas xumusi B Tabrunax. M.: BXK PAH. 2009. neu. 1
Vrait S.A. O6mmas u neopranudeckas Xumus. M.: Beicur.mk. 2005, 2007. ney. 1
®pumanta M. Xumus B aeiicteun. M.: Mup. 1991, 1998. 1.1.2. ey, 2
Maiiep Beponwka P. [TpakTuteckas BeICOKOd)(hEKTHBHAS JKHIKOCTHAS

xpomartorpadus / Maiiep B.P.; ITeryxos Mpan Anekceesud [u ap.| (nep.). — H3n. neu. 1
5-e. — M.: Texnocdepa, 2017

EctectBennble u Texunueckue Hayku (BAK), RUS, 2016 (10, 11), XKypnan neu. 1
HeHbIOTOHOBCKOE TeYEeHUE JUCTIEPCHBIX, TTOTUMEPHBIX U KHIKOKPHCTAIIMYECKAX

cucTeM: cTpyKTypHbIi moaxon / Kupcanos E.A., Matseenko B.H. — M.: ney. 1
Texnocdepa, 2016

UurepHer-pecypcbl:

WMHcTHTYT MMeeT A0cTyn K uH(popMaumonHbiM pecypcam E-library, Web of Science, Scopus,
Springer.

8. MaTepHaIbHO-TeXHHYeCKOe oDecnedenne AHCHHIUTHHBI

B MOHX PAH umeercsa HeoOX0auMas MaTepualibHO-TeXHUYecKas 0a3a 1uisl NpOBEICHHS JICKIHH 1
1ab0paTOPHBIX 3aHATHH 10 JMCHMIUIMHE «XUMHUS TBEPAOro Tejia», a HMMEHHO: yueOHBIE ayHTOPHH,
KoH(epeHI-3aiibl, Tpe3eHTalMOHHOe 000pyaoBanue U T.N. KoMnbioTepsl, 00be/AMHEHHBIC B JOKAJIbHYIO
CeTh C BbIXOJOM B MHTEpHET M MOIKIIOYEHHBIC K MEXKIYHApPOJHBIM H POCCHHCKHM Hay4HbIM Oaszam
JIAHHBIX ¥ 2JIEKTPOHHON OMOIMOTEKE C OCHOBHBIMU MEXK/1yHAPOAHBIMH HayYHBIMHU Ky pHAIAMH.

JlabopaTopyu OCHAIIEHBI COBPEMEHHBIMH NMPUOOPAMH JUISl CHHTE3a HEOPraHUYECKUX COCJIMHEHUH
M MaTepHasioB: CTEKJISIHHAs M ILUIACTHKOBAs XHUMMYECKas I0CYy/Ja OTE€YECTBEHHOIO M HHOCTPAHHOIO
IPOM3BOJICTBA, CIIEKTpaibHOEe U JlabopaTopHOoe 000pyA0BaHUE Ul PYTHHHBIX H3MEPEHHH, PEaKIHOHHbIC

YCTAHOBKH, BAKYYMHBIE CHCTEMBI, TabopaTopHbIe IIe4d, XpoMaTorpagaml.

[Iporpamma cocrtaBjieHa B COOTBETCTBMHM € TpeOOBaHMAMHM  CJEAYIOIIMX HOPMATHBHBIX
JIOKYMEHTOB:
1. ®enepanbHbiil 3akoH «O6 o6pazosanuu B Poccuiickoit Menepanyun» ot 29.12.2012 r. Ne 273-D3;
2. Ilpukaz Muno6puayku Poccuu ot 30 wmions 2014 r. Ne 869 «OO6 yrBepikaeHHH (enepasbHOro
rocyIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHapTa BbICHIEro 00pa30BaHMs MO HAIIPABJIECHHIO MOJIOTOBKH
04.06.01 — Xumuueckue HayKu (YpOBEHB MOJArOTOBKH KaJPOB BhICIICH KBaTM(UKAILIMN)»;
3. Ilpuka3 Munucrepcra obpazosauus 1 Hayku P® ot 19.11.2013 Nel1259 «O6 yreepxenun [lopsjika

OoprafHusallid H OCYIIECTBJICHHS OﬁpﬂOBaTCJ'IbHOI:'l JAEeATC/IbHOCTH I10 06pa30BaTeJ'EBHBIM nporpamMmmam



BBICLIET0 O0Opa3s0BaHMSI — MpOrpaMMmaM IOArOTOBKH HAY4HO-TIe[arOTHYECKUX KaIpPOB B aclUpaHType
(abIOHKTYpE)».

ABTOP(bI): /

K.X.H. A.E. bapanuukos



