MMNHOBPHAYKW POCCINIA

®EAEPA/THOE MOCY,JAPCTBEHHOE BHOPKETHOE OBPAZOBATE/TBHOE YUPEXK/EHVIE
BbICLLEFO OBPA30BAH/A

«BOPOHE)XCKWiA rOCYAAPCTBEHHbIIZ YHUBEPCUTET»
(Preoy BO «BIl'Y»)

YTBEPXAAIO

3asepytoLmii kadpegpoii
MaTepuasioBeAeHNS N NHAYCTPUM HAHOCUCTEM

s 73 B.M. VleBneB
§F 23.05.2023r.

PABOYASA NMPOrPAMMA YYEBHON ANCUUMINHDI

51.0.04 dyHaamMeHTa/IbHble OCHOBblI COBPEMEHHOro MmarepuanosegeHus

1. Kog n HaumeHoBaHMe HanpaB/IeHUA NOAroTOBKu/cneunasibHOCTH:

04.04.02 - Xumus, (husuka u MmexaHuUka mamepuasos

2. MNpochunb nogrorosBku/cneynanusayus:

Xumus, hmsmka u mexaHuka HOBbIX (PYHKUMOHa/IbHbIX MaTep1MasioB U HAaHOMaTepuasioB
3. KBanuumkauma BbiNnyCcKHUKA: Mazucmp

4. dopma 06yueHUA: oyHas

5. Kachegpa, oTBeualowas 3a peannsauuio AUCUUNANHBLI: MamepuasiosedeHus U
uHOycmpuu HaHocucmem

6. CoctaButenu nporpammbl: l[esnes BaneHtnH MwuxainoBuy, [OOKTOp  (pu3smMKo-
MaTeMaTunyecKnx Hayk, npodgeccop

7. PekoMeHAOBaHa: Hay4YHO-MeToANYECKUM COBETOM XMMUYECKOro (pakysibTeTa, NPOTOKO/I
Ne4 ot 25.04.2023

8. YueGHbIih rog: 2023/2024 Cemectp(bl): 1



9.llenu n 3agaum y4e6HON AUCLUN/IUHDI

O3HakoMm/ieHne

CTY[EeHTOB C

PyHAAMEHTa/IbHbIMM

OCHOBaMu COBpeMEHHOoro

MaTepuanoBefeHnsl, COCTOAHMEM HayKn O MaTepuanax U OCHOBHbIMW Npobnemamu B 061actu
CVHTEe3a NepCneKkTMBHbIX MartepuasioB pas/IMYHOro HasHaueHusi, B U3YYEHUN UX CTPYKTYPbl U
CBOWCTB

10. MecTo yueOHOIA gucuUnInHbI B CTpyKType OOIM:

B1, oba3arenbHas 4acTb.

11. MnaHupyeMble pe3ynbTaTbl 0GYYEeHUA MO AucuunIMHe/Moayno (3HaHUS, YMEeHUs,
HaBblK1), COOTHECEHHbIE C N/IAHUPYEMbIMU pe3y/ibTaTaMu OCBOEHUS o6pa3oBaTesibHOW
nporpamMmmbl (KOMMNETEHLMAMU) U MHAMKATOPAMWN UX AOCTUKEHUSA:

Kopg, HasBaHue Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00yYeHus
KOMMeTeHL MK
OrlK-1 | CnocobeH OrlK-1.1 | Vcnonb3yeT npu 3HaThb:
Mcnosb30BaTthb Mnpu peLleHumn 3agad TeopeTnyeckne 0CHOBbI KpUCTAIIOXUMAN U
peLueHnn 3agau npocheccuoHasibHOl | COBPEMEHHOW HEOPTraHNYECKON XUMUN
npochbeccnoHanbHO heatenibHoCTU martepuanos
N fnesATensHOCTU TeopeTnyeckne yMeTb
NOHVMaHune OCHOBBbI NPVMEHSATb MPU peLleHnn 3adaq
TEOPETUYECKNX KpUCTaIIOXUMUN W Npod)eCCUOHATBLHON AEATENBHOCTN 3HAHKSA
OCHOB COBpPEMEHHOM TEOPETUYECKNX OCHOB KPUCTA/IIOXNMUN 1
cneunanbHbIX 1 HeopraHu4eckoi COBPEMEHHOW HEOPraHNYeCcKoi XMMnK
MeXAUCUMMIMHAPH XMMUM MaTepuasioB | MaTepuasios
bIX pa3genos BNajeTb
XUMUK, PU3KKKN 1 HaBblKaMK peLleHns 3aga4 NpotheccnoHasbHoi
MeXaHWKK JesaTeNnbHoCTH
Marepuanos OrlK-1.2 | Ncnonb3yeT npwu 3HaTh:
peLleHumn 3agad TeopeTuyeckne 0CHOBbI MEXANCUMMIMHAPHBIX
npocheccuoHasnibHOl | pa3fesoB matepnasioBefeHus
peatenibHoCTU yMeTb
TeopeTnyeckne NPVUMEHSTb MPU peLleHnn 3ada4
OCHOBb! npocheccuoHasnibHOl AeATesIbHOCTY 3HaHNA
MEXOUCUMUM/IMHAPH | TEOPETUYECKMX OCHOB MEXANCLUMMHAPHBIX
bIX pa3genos paszesioB MaTtepuasnioBefeHmns
maTtepuanoBefeHns | BrageTb
HaBblKaMW peLUeHNS MeXANCLMNINHAPHbIX
MaTepuanoBegyeckmx 3agad
OlK-2 | CnocobeH OnK-2.1 | NMposogunt 3HaTb:
NpoBOAMTL CUHTE3 KOMM/1EKCHbI OCHOBHbI€ CBOINCTBA (PYHKLMOHA/TbHbIX U
n KOMM/IEKCHbIE aHas/M3 CBOICTB KOHCTPYKUMOHHBIX MaTeprasios
nccnepoBaHus hYHKLMOHA/TbHBIX U | YMETb
CBOWCTB KOHCTPYKLMOHHbIX NPOBOANTbL KOMMN/EKCHbI aHasIM3 CBOWNCTB
OyHKLMOHa/TbHbIX mMaTepuanoB PYHKLUMOHa/TbHBIX U KOHCTPYKLUMOHHBIX
n marepuanos
KOHCTPYKLUMOHHBbIX B/afeTb METOAMKaMM aHanm3a CBOWCTB
mMaTepunasnos, PYHKLMOHA/TbHBIX N KOHCTPYKLUMOHHBIX
mMogucmumpoBaTtb MaTepuanos
nMetoLmecs OnkK-2.2 | Mogudmunpyet 3HaThb:
3KCMNepUMeEHTabH nMeroLmecs OCHOBHbIE 3KCNEPMMEHTasIbHbIE METOANKU
ble METOANKM, 3KCNeprMeHTaslbHbl | CMHTE3a U nccnegoBaHns CBOMCTB
BblbUpas € MeToAMKN CnHTe3a | yMeTb
ONTUMaJTbHbIN N ncecnepoBaHns NPOBOAUTbL CUHTES3 U UCC/eL0BaHNSA CBONCTB
cnocob  pelueHus CBOICTB MaTepuanos
nocTaB/iEHHOW BNafeTb METOAMKAMUN METOAMKN CUHTE3A 1
3a4auu nccnefoBaHns CBONCTB MaTepuasioB
YK-1 Cnoco6eH YK-1.1 AHanumsupyeTt 3HaTb
OCYLLEeCTB/IATb npo6eMHyt0 MPVIHLUMMbI BbISIBNEHWS B3aUMOCBSA3N MeXay
KpUTUYECKNI CUTYaLMIo Kak COCTaBNSAOLMMUN YACTAMU CUCTEMbI




aHa/im3

cnuctemy, BblABIAA

yMeTb

Npo6/1eMHbIX ee cocTaBnsiolme U | NPOBOAUTL aHaIU3 NPOGIEM M NOUCK
cuTyauuii Ha CBSI3U MeXAy HAMW | COCTaB/AIOLWMX ee YacTeit
OCHOBE  CUCTEM- B/1AAETb HaBblKaMW KPUTMYECKOrO aHam3a
Horo noaxoaa, NPO6AEMHbIX CUTyaLWii
BblpabatbiBaTb YK-1.2 Onpepensaet 3HaTb
cTpaTerno npo6esbl B NPUHLMMNbI MPOEKTMPOBaHUS NMPOLLECCOB MO
aencrteuii nHcpopmaumn, yCTPaHeHuo NPOB6EMHbIX CUTYyaLWi
Heobxoaumoii ans yMeTb
peLleHns MPOEKTUPOBaTb NPOLECCHI N0 YCTPAHEHWIO
Npo6eMHON cuTya- | MPoO6MAEMHOI cUTyauun
LMK, M NPOEKTUPYET | BNafeTb HaBblKaMU peLleHNs NPo61eMHOA
npouecchl Mo ux CUTyaLMn Ha OCHOBE CUCTEMHOrO noaxoaa
YyCTpPaHeHUo
MK-3 CnocobeH MK-3.1 CnocobeH 3HaThb:
oBnajeTb B ncnonb3oBatb OCHOBHble MeToAbl AMarHOCTUKM N aHas/In3a
[IpOdDeCCI/IOHaJ'IbHO 3HaHUs 0 cocTaBe, MaTepuasioB
N pesiTenbHOCTU CTPYKType yMeTb:
OCHOBHbIE ceoncTBax 3PheKTUBHO  MX  WCMOMb30BaTh A1
TUMOBbIMY martepuanoB gns
METOZaMN CUHTE3a pelueHs 3aaad pelweHnss KOHKPETHbIX 3agady (u3nku K
n aHanm3a MaTepuasioBefenus | XMWV TBEPAOTO TeNa
BELLECTB, BnageTb:
3/1EeMEHTHOro " COBpeEMEHHbIMM  MeTofZamMu  06paboTku
thasoBoro coctaBa, pe3ynbTaToB N3MEPEHUIA
CTPYKTYpBbI n| MNK-3.2 Bnapeet 3HaTb
CBOVICTB OCHOBHbIMU YCTPOIACTBO WM NPUHUUN paboTbl Haubonee
MaTepunanos METOAaMn CHTE3a | yacTo  MCNOJIb3YEMOr0  aHa/IMTUYECKOro
(Bkntouast M aHamsa BeWeCTs | o500y nopanms
HaHomarepuasibl)
yMeTb
npaBuibHO BblGUpaTtb pexumel ero
NCMNoNb30BaHus, HacTpauBsaTb "
KanmbpoBatb Npubop AN KOHKPETHOM
peluaemoit 3agayn
BnageTb
MeTodamu  nNpobonoAroToBkM  Hambosee
yacTto NCNosib3yembix 006BHEKTOB
nuccnenoBaHus

12. O6bem AUCUUNNANHBI B 3a4eTHbIX eAuHULax/yac. — 4/144.,

dopMa NPOMEXYTOUHOI aTTecTayum — aK3aMeH

13. Tpyao0eMKOCTb NO BUAam yuebHoOI paGoTbl

TpyooeEMKOCTb
Bz yue6Hoit paboTbl Bcero Mo cemecTpam
1 cemecTp
KoHTakTHasi pa6oTa 54 54
nekunn 36 36
npaxkTnyeckmne 18 18
B TOM yunCne:
nabopatopHble - -
KypcoBasi paboTa - -
CamocTosaTenibHas paboTa 54 54
MpomexyTouHas aTTectauns (07151 3K3aMeHa) 36 36
WToro: 144 144




13.1. CopgepxaHne gucUUNINHbI

n/n Peannsauns
pasgena
HavmeHoBaHue pasgena ONCUUNNUHBI C
CogepxaHve pasgena AUCUUNANHBI
ANCUMNNNHBI MOMOLLIbIO
OHNaiH-Kypca,
QYMK *
1. lekuuu
1.1 BeeneHue: https://
MartepuanoBefeHune kak BBegeHue: MatepuanoBegeHue Kak edu.vsu.ru/
MeXxaucuunaMHapHas MeXAMCUMNIMHapHasa oTpacsib 3HaHWA course/
oTpac/ib 3HaHuA view.php?
1.2 PyHaameHTauTbHbIE OCHOBbI | Knaccudmkaumsa martepuanos. Kpuctasnimyeckue id=13146
COBpPEMEHHOro mMaTepuasbl: COBPEMEHHbIE NpeACcTaB/IeHUs O
MaTepuanoBeeHus. npuHUMNax camoopraHmsalmmn npocTbIX BELWECTB U
COEOUHEHWNI B KPUCTA/I/TMYECKYH peLUEeTKY, O ee
Aedektax pasHO MePHOCTU (ToYeuHble AedeKTbl,
Aucrokaunn, BHYTPEHHWE NoBepXHOCTU pasgena,
CBO6OAHAs NOBEPXHOCTb).
CTPYKTYPHbIi U CyBCTPYKTYPHbIN An3aiiH
KpUCTaNIMYECKNX MaTepuasnos, (PU3NKO-XUMUYeckme
npvembl 1 Noaxoapl.
1.3 ATOMHOE CTpoeHue ATOMHOE CTpoeHVe aMophHbIX MaTtepuanos: OT
amMopHbIX Matepunasnos CW/IMKATHbIX CTEKOS K MeTanmyeckum. Moaxoabl K
nccnefoBaHnio aTOMHON CTPYKTYPbl. DBOSOLMUS
npeAcTaB/ieHnii 0 CTPYKTYpe aMOpPgIHbIX MaTeprasios.
14 PasmepHbIli adhdpekT Pa3mepHbIli adhdpekT (ha3oBbiil, CTPYKTYPHBINA,
Cy6CTPYKTYpHbIiA). ManopasmepHble CTPYKTYpbl —
OCHOBAa C03/aHns HAHOMaTEePUasioB U HAHOYCTPOICTB:
OMCKpeTHble HaHOMaTepuasibl (HARHOMOPOLLIKN,
HaHOTPYOKM, HAHONEHTbI, HAHOHWUTU, QOY/I/IEPEHDI);
NJeHOYHbIE HAHOCTPYKTYPbI; KOMMAaKTHbIE
HaHOCTPYKTYpMpPOBaHHbIE Matepuasibl.
OCHOBHble HanpaB/ieHWsi uccnenoBaHuii B 061acTu
HaHoMaTepuanoB. lMpobremsbl aTTecTaumm
MasiopasMepHbIX CTPYKTYp. TexHuka 6e3onacHol
paboTbl C AUCKPETHLIMW HAHOMATEPHUAIaMu.
1.5 MeTannnyeckue Cnoco6bl 1 Npefesibl CoBepLUEeHCTBOBaHUSA
mMaTepuansbl. KOHCTPYKLUMOHHBIX U (PYHKUNOHABHBIX
MeTasI/INYECKUX MaTeprnasioB
1.6 Kepamunyeckne OC06eHHOCTU aTOMHOW CTPYKTYpPbl U CYyOGCTPYKTYpbI
mMaTepuansbi. Kepamuyecknx marepuasnos. lNMpobnema naacTUYHOCTH
N MPOYHOCTU KEpaMUYeCcKux MaTepuasios.
1.7 CoBpemMeHHbIe .
KOMMO3MLMIOHHBIE CoBpeMeHHble KOMMO3ULMOHHbIE MaTepuasibl;
PYHKUMOHASIbHbIE HARHOKOMMO3UTbI
MaTepuansbl.
1.8 MaTepuasibl 4na xpaHeHns o
" Martepuarnbl 47159 XpaHeHus Bo4opoaa B TBepaoi dhaze
BOAOpPOAA B TBEpPAOW haze
1.9 Martepuanel gnd Martepuanbl Ansi CBEPXN/IOTHON 3anmMcy nHgopmMaumm
CBEPXMN/I0THO 3anucu
NMHpopmaunm
1.10 | Ontnyeckne martepuasibl OnTtnyeckne matepuasibl
1.11 | Marepuansl ans Matepuansbl gnsi npeobpasoBaHnst AHEBHOTO CBETa B
npeobpasoBaHus AHEBHOIO | Apyrve BUAbl SHeprun
cBeTa B Apyrue suabl
3Heprum
1.12 | NepcnekTuBHbLIE [NepcnekTuBHbLIE MaTepunasbl 419 CBETOAM040B
mMaTepuansl 41
CBET0MO0A0B
1.13 | Martepuans! o1 MeguumHbI Matepuasibl AN MeanLnHbI
2. NpakTunyeckue 3aHATUS
21 BeegeHue: PelleHve 3aga4 no teme https://
MartepuanioBeeHne kak edu.vsu.ru/




MeXAUCUMNInHapHas
0Tpac/ib 3HaHWS

2.2

®yHAAMEHTa/IbHBIE OCHOBbI
COBPEMEHHOr0o
MaTepuanoBeaeHusl.

PelieHne 3agay no teme

2.3

ATOMHOE CTpoeHune
aMop(HbIX MaTepunanos

PelwweHne 3agay no teme

2.4

Pa3mepHblii adhdhekT

PeweHue 3aday o meme

2.5

MeTannnueckne
Marepuaibl.

PeleHne 3agay no teme

2.6

Kepamunyeckune
MaTepuansbl.

PelueHne 3agay no teme

2.7

CoBpeMeHHbIe
KOMNO3WLMOHHbIE
MaTepuanbl.

PelueHne 3aaa4 no Teme

2.8

MaTepuasbl ANa XpaHeHust
BOAOpPOAA B TBEP/ON (hase

PelueHne 3agay no teme

29

MaTepuasnbl 4na
CBEPXM/I0THOW 3anmcu
nHdopmaLmm

PeweHue 3aday rno meme

2.10

OnTnyeckne Marepuasibl

PelleHne 3aga4 no teme

211

Martepuasnbl gns
npeobpasoBaHns AHEBHOIO
cBeTa B Apyrve Buabl
aHeprum

PeleHne 3agay no teme

2.12

[NepcnekTusBHble
maTepuansl 41
CBET0aMO0A0B

PelweHne 3agay no teme

2.13

Matepvasbl A1 MeaLVMHbI

PelueHvne 3agay no teme

13.2. Tembl (pa3genbl) AUCLUIIMHEL ¥ BU/b] 3aHATHIA

course/
view.php?
id=13146

Ne
n/n

Buapl 3aHATUIA (KONMYECTBO YacoB)

HanmeHoBaHne Tembl

(pasgena) gucumnaubbl | Nlekuum | MpakTuueckme | JlabopaTopHble

CamocTosiTenbHas
paboTa

Bcero

BeepeHue:
MaTepuanioBefeHne Kak
MexancuunanHapHas
oTpac/b 3HaHUs

2

4

dyHOameHTaulbHble
OCHOBbI COBPEMEHHOTO
MaTepuanioBeieHus.

12

ATOMHOE CTpoeHue
aMopdHbIX MaTepuanion

12

Pa3mepHbIii achdoekT

N

10

MeTannmueckmne
Marepuasnsl.

10

Kepamunyeckne
MaTepuanbl.

10

CoBpeMeHHble
KOMMO3ULIMOHHbIE
MaTepuanbl.

MaTepwnanbl gns
XpaHeHvs Bogopoaa B
TBEPAOI dhaze

MaTepwnansl gna
CBEPXMN/I0THOW 3anucu
WHchopmauum

10

onTuyeckne marepunasibl

N

11

MaTepuasbl ans
npeobpasoBaHuNs
[HEBHOro cBeTaB
Apyrve BuUabl 3Hepruu

12

lMNepcnekTnBHbIE




martepuasnbl ans
CBETOAMO0B

Mamepuasibi 07151 2 1 4 7

13
MEOUYUHbI

Wtoro: 36 18 54 108

14. MeToanuyeckue ykasaHus ANl 06yyaroLWmxca no 0CBOEHUIO ANCLUN/IUHDI
OpraHusauusa n3yyeHus gUCuuninHel npegnonaraert:

® MN3yYeHMe OCHOBHbIX N AOMONHUTE/bHbLIX INTEPaTYPHbIX UCTOYHWNKOB,

® [0A4r0oTOBKA K NPaKTUYeCKUM 3aHATUAM

* roArotoska pecphepartos

15. MMepeyeHb OCHOBHOW W AOMNONIHUTENILHOW NUTepaTypbl, PECYpCOB WHTEpPHeET,

HeoGXoAUMbIX ANA OCBOEHUA AUCLUNMIIUHDI (Criucok iumepamypbl 0GhOpMASIEMCsi 8 COOMBEMCMauU
¢ mpebosaHusamu FOCT u ucrio/sib3yemcsi obwast ckBo3Hasi Hymepayusi 07151 BCeX BUOOB UCMOYHUKOB)
a) OCHOBHas nuTeparypa:

Ne n/n VICTOYHMK
1 Wesnes B.M. ToHKuUE /1eHKU HEOp2aHUHYeCKUX Mamepuasos: MexaHu3m pocma u cybcmpykmypa : y4e6.
) nocobue /B.M. Nesnes. — BopoHex: NIML By, 2008. — 496 c.

rommuwmedH I". PU3UKO-XUMUYECKUE OCHOBbI MamepuasiosedeHusi / . FommwmedH ; nep. ¢ aHa/. ; nod

2. peo. B.. 3nomaHosa. - M. : BuHom. J/labopamopus 3HaHul, 2009. — 400c. - (/lyqwul 3apy6exHbIl
YHYEBHUK).

3 Enucees A.A. dyHKyuOHa/IbHble HaHoMamepuassl / A.A. Enucees, A.B. JlykawuH ; nod peo. F0./.
Tpembsikosa. - M. : ®usmamsium, 2010. - 456 c.

6) gononHuTelbHasa nuTeparypa:
Ne n/n MICTOYHMK
Tpemsbsikos KO./[]. BeedeHue 8 Xumuro meepoohasHbix Mamepuasios. / F0.[. Tpemsbsikos, B.M1. [ymses. —

4. M. : Hayka, 2006. — 400 c. — (Cepusi: Knaccuyeckul yHUsepcumemckul y4e6HUK).
5 yces A.W. HaHokpucmasnauyeckue mamepuasibl / A.N. I'yces, A.A. Pemnesnb. — M. : dusmamsaum, 2000.
) —224c.
Cy3oanes U.I. du3uKo-xumusi HaHOK/1acmepos, HAaHOCMPYKmMyp u HaHoMamepuasios / U.I1. Cy3danes. —
M. : KomkHuea, 2006. - 592 c.
Pxesckasi C.B. MamepuasnosedeHue / C.B. Pxesckasi. - M. : Jloeoc, 2006. — 424 c.
ronosuH KO.W. HaHouHdeHmuposaHue u e2o Bo3moxHocmu / KO.U. Fos108uH. — M. : MawuHocmpoeHue,
2009. — 312c.
9 Anbimos M.U. MMopowkosas Memasiaypausi HaHoOKpucmasiiudeckux mamepuasios / M., Anbimos. — M. :
’ Hayka, 2007. — 169 c.
10. BapuHos C.M. buokepamuka Ha ocHose ¢hocchamos kasbyusi / C.M. BapuHos, B.C. Komnes.— M. : Hayka,

2005. — 205 c.

B) MH(DOPMAaLIMOHHBIE 3/1IEKTPOHHO-06pa3oBaTe/bHble pecypchl (0dunLmasibHble PECYPChl MHTEPHET)*:

Ne n/n Pecypc

1 https://www.lib.vsu.ru/ - caiAT 3oHasibHOW HayuHoi BnbnmnoTtekn BopoHexckoro
rocygapCTBEHHOIO YHUBEpCUTETA

2. http//iwww.nanometer.ru/ - HaHOTEXHOOrM4YecKoe coobLecTBo «HaHoMeTp»

3 http://ivww.chem.msu.ru/rus/ - Chemnet - ochmumanbHOe 3/1eKTPOHHOE U3gaHne XMmMu4eckoro

hakynbteta MI'Y B Internet,
www.e-library.ru - uHghopMayuoHHbIU nopmas 8 0671acmu HaykKu, MexHo/102uu, MeOUYUHbI U

4. o6pazosaHusi, cooepxawjull pechepamai U rosiHble mekcms! 60s1ee 12 M/IH Hay4HbIX cmamel u
ny6nukayud.
http://iric.imet-db.ru/ - basa gaHHbiX IRIC (Information Resources of Inorganic Chemistry)

5. COAEPXNT KpaTKyto nHdpopmMaLmio 06 MHOpMaLNOHHbIX crucTeMax B 06/1acT HEOpPraHMYecKoii

XUMUM 1 MATEPUAIOBEIEHNSI.
https://iwww.lib.vsu.ru/ - caiAT 30HasnbHON HayuHoW Bubnmnotekn BopoHexXcKoro
rocyiapCTBEHHOIO YHIBEpCHUTETa

6.

16. MepeyeHb y4eGHO-MeTOAUUECKOrO oOGecnevyeHUs A1 CaMOCTOATENIbHOW pPaGoTbl
(y4eb6HO-Mmemoou4yeckue pekoMmeHoayuu, nocobus, 3adayHUKU, Memoou4YyecKkue ykasaHusi

Mo BbIMOJ/IHEHUIO NMpaKkmu4Yeckux (KOHMPO/ibHbIX), KYpcoBsbIX paébom u op.)
Ne n/n VICTOYHNMK



https://www.lib.vsu.ru/
http://iric.imet-db.ru/
http://www.e-library.ru/
http://www.chem.msu.ru/rus/
http://www.nanometer.ru/
https://www.lib.vsu.ru/

17. OOpasoBaTe/ibHble TEXHOJ/IOTUU, WCMNOMb3yeMble NpU peanunsayum y4yeOGHOMN
AUCUUN/INHBI, BKAOYas AUCTaHUUOHHbIe oOGpasoBaTtesibHble TexHonoruu (A0T),
3N1eKTpOHHOe o006y4yeHue (30), cMmewaHHoe o0OyuyeHue):. lMcnonb3oBaHne JYMK
https://edu.vsu.ru/course/view.php?id=13146

18. MaTtepunanbHO-TeXHUYeCKoe obecrnevyeHme AUCLUNIINHDI:
MyNbTUMeANAHbIN NpoekTop BENQ, 3kpaH, HOYTOYK.
19. OuyeHouUHble cpeacTBa ANA NPOBeAeHUA TEKYLLEel N NPOMEXYTOUYHOW aTTecTayuii

MopsiA0K OLEHKM OCBOEHMS 06y4atoLmMMICs y4e6HOro maTepuana onpegensercs
coflepXXaHneM cneayowmx pa3aenos ANCUUNINHLI:

HanmeHoBaHue Wugunkatop(b!
M | pasaena aucupnnns Kouncll;t(a;;% . ACﬂ?TM)Ke"I'D'S'F') OueHouHbIe cpeacTsa
(moayns) KOMNeTeHuumn
BeepneHue: YK-1 YK-1.1 YCTHbI1 onpoc
MaTepuanoBegeHue Kak OrlK-1 YK-1.2
1 MexaucumnanHapHas OrllK-2 OrliK-1.2
oTpac/b 3HaHMSA OMK-1.2
OrK-2.1
OllK-2.2
dyHOaMeHTasIbHbIe YK-1 YK-1.1 YCTHbIIA onpoc
OCHOBbI COBPEMEHHOTO OrK-1 YK-1.2
5 | MaTepuanoseaeHms. OrK-2 OlMK-1.2
OrK-1.2
Orik-2.1
OllK-2.2
ATOMHOE CTpOoeHune YK-1 YK-1.1 YCTHbI onpoc
aMopdHbIX MaTepuanos Onk-1 YK-1.2
3 OriK-2 Orik-1.2
Orik-1.2
Orik-2.1
OllK-2.2
Pa3mepHbIii athdekT Onk-1 OnkK-1.2 YCTHbIA onpoc
OrK-2 OnK-1.2
4 MK-3 OnkK-2.1
OrlK-2.2
MK-3.1
MK-3.2
MeTtannuuyeckme OrnkK-1 OnkK-1.2 YCTHbI1 onpoc
mMarepuansl. OrK-2 OnkK-1.2 Joknaabl
5 MK-3 OnkK-2.1
OrK-2.2
MK-3.1
MK-3.2
Kepamunyeckue OrkK-1 OrK-1.2 YCTHBI1 onpoc
Marepuasbl. OrK-2 OnnK-1.2 Joxnagabl
6 MK-3 OnK-2.1
OrlK-2.2
MK-3.1
MK-3.2
CoBpeMEHHbIE OrK-1 OrK-1.2 YCTHBIn onpoc
KOMMO3ULMOHHbIE OriK-2 OrK-1.2 Noknagpi
| MaTepuansi. MNK-3 OnK-2.1
OrK-2.2
MK-3.1
MK-3.2
8 | Martepuansl gns OrK-1 OrliK-1.2 YCTHbIIA onpoc
XpaHeHVs BOJ0po/a B OriK-2 OrMK-1.2 Noknagpb!




HanmeHoBaHue WHugunkatop(bl
M| pasgena gucupnnmbl Kounal;e(:;)e : .ﬂ.(')Etl'iTWKe"F')lS'F') OueHouHele cpeacTsa
(moayns) KoMneTeHummn
MK-3 OrK-2.1
o OrK-2.2
TBEpAOI dhaze MK-3.1
MK-3.2
Martepuanbl gns OnkK-1 Onk-1.2 YCTHbI onpoc
CBEPXM/I0THO 3an1cu OrK-2 OrK-1.2 Noknagpbl
9 VHCbopMaLn MK-3 OnkK-2.1
OrlK-2.2
MK-3.1
MK-3.2
OnTuyeckne Onk-1 OnkK-1.2 YCTHbIA onpoc
Martepuaibi OrK-2 OrK-1.2 Ooknagpbl
10 MK-3 OnkK-2.1
OrK-2.2
MK-3.1
MK-3.2
MaTtepwnanbl gna OriK-1 OrliK-1.2 YCTHbI1 onpoc
npeobpasoBaHus OrK-2 OMK-1.2 Joknagapl
11 | AHesHoro csetas MK-3 OrnkK-2.1
Apyrne Buabl dHEPTrun Ornk-2.2
MK-3.1
MK-3.2
lNepcnekTuBHLIE OrikK-1 OrllK-1.2 YCTHBI1 onpoc
Marepuasnsl /s OrnK-2 OnnK-1.2 Joxnagabl
1p | cBeToAMOnoB MK-3 OrK-2.1
OrlK-2.2
MK-3.1
MK-3.2
Mamepuasibi 0151 OriK-1 OrllK-1.2 YCTHBIn onpoc
MeOUYUHbI OriK-2 OrnK-1.2 Noknagpb!
13 MK-3 OnK-2.1
OrK-2.2
MK-3.1
MK-3.2
MpomexyToyHas aTTectauus
lMepedeHsb BONPoOCcos
dhopma KOHTPO/ISt — 3K3aMeH

20 TunoBble OLEHOYHbIE CpeAcTBa U MeToauuYecKue

npoueaypbl oLeHNBaHuA
20.1 Tekywan aTrecrayusi

Tembl JOKNAA0B:

MeTannyeckne matepuasibl.
Kepamunuyeckne matepuasol.

CoBpeMeHHbIe KOMMO3MLMOHHbIE MaTepuarbl.

Matepuasibl A5t XpaHeHns BogopoAa B TBepAoli hase
Matepuasnbl Ansi CBEPXNIOTHOW 3anucu nHdopmamm

OnTuyeckne marepuasibl

MaTepuasbil,

Matepwuasbl 4151 Npeobpa3oBaHUsi AHEBHOTO CBeTa B ApYrue Bufbl 3HEprun

MepcnekTBHblE MaTepuasbl A4/1s CBETOANOA0B

onpegensiowme



9. Martepuasibl 41181 MeAULMHBI

20.2 NMpomexyTo4yHan aTrecTayusi
[MepeyeHb BONPOCOB K 3K3aMeHY:

1. CoBpeMeHHble NpeAcTaB/ieHNst 0 NPUHLMNAX OpraHn3aumy NPOCTbIX BELLECTB U COeAVHEHWIA B
KpUCTa/IIMYECKYH peLLeTKy
2. TMpupoga pasmepHoro adhdhekTa MarHUTHbIX CBOIMCTB MaTeprasnios

3. ToueuHble AedeKTbl: BUAbI: NTPUPOAA, KOJIMYECTBEHHbIE OLEHKM, METOAbI  M3MepeHus
4. ®dyHaameHTasbHble NOAXO/Abl K YNPOUYHEHMIO KOHCTPYKLMOHHBIX MaTepuasnioB
5.  [Jucnokauuv: BUApl, NpMpoaa, posib

6. OCOGEHHOCTM AaTOMHOW CTPYKTYpbl U CyGCTPYKTYPbl KEpamuyeckux martepuasos. [po6nema
NAACTUYHOCTM W MPOYHOCTU KEPAMUUYECKUX MaTepMasioB

7. CoOBpEeMeHHble NpefCcTaB/eHNs O CTPYKTYPe MeX3epPeHHbIX rpaHuLy
8. TMopaxofabl K CO34aHNI0 HAHOKOMMO3NTOB

9. Knaccudpukaumsa mexdasHbix rpaHul, B Kpuctasinnyecknx matepuanax. CTpykTypa
MeXdpasHbIX rpaHuy,

10. Marepwuasnbl ons xpaHeHa BOAOpOAa B TBEPAON hase

11. CTpyKTypa cBO6OAHOIN NMOBEPXHOCTU, METOAbLI ONUCAHUS

12. Matepwuasnbl o1 CBEPXNIOTHONM 3anmMcy nHopmalmm

13. ATOMHOe CTpoeHVe amOpdHbIX MaTepuasioB: OT CUIMKATHBIX CTEKON K MeTasl/IMYeCKUM.
Moaxodbl K uccrnefoBaHW0 aTOMHOM CTPYKTYpbl. 3BOJIOLMA NPeACTaBNeHNn O CTPYKTYype amopdHbIX
marepuasios

14. OnTnyeckme matepuasbl, CNOCO6bI ynpaBieHUss CBOWCTBaMM

15. Pa3mepHblii achchekT (dhasoBblii, CTPYKTYPHbIA, CyGCTPYKTYpPHBIN). Mpupoga.

16. [lepcnekTBHblE MaTepuasbl ON8 Npeo6pas3oBaHUs CBETA B 3/1EKTPUYECTBO. MpUHLUMNGI
BbiGOpa. MpumMepsbl.

17. MoaxoAbl K CO3AaHMI0 ANCKPETHLIX HAHOMaTepnasos

18. MeTasi/imyeckue, kepaMmyeckue 1 KOMMO3ULMOHHbIE MaTepuasibl. TpeboBaHus.  Mpumepsl
maTepuasion

19. Moaxofbl K CUHTE3Y KOMMAKTHbIX HAHOCTPYKTYP

20. MeToabl aTTecTaumm CTPYKTypbl HAHOMAaTeprasioB

21. Mpupoaa pasmepHoro adhchpekTa MexaHUYecknx CBOCTB MaTepuasioB

22. MNneHouHble reTepoCTPYKTYpPbI: Knaccudukalmsi, 0CO6EHHOCTM CBOWCTB, X Npupoaa

23. Mpupoga pasmepHoro adpdpekTa aNeKTPUYECcKMX CBONCTB MaTeprasios



24. Mopaxonpl K CTPYKTYPHOMY 1 Cy6CTPYKTYpPHOMY AM3aiiHy MaTepunanioB

OnucaHve TexHOMorMM NpoBeaeHns
Ha noarotosky nucbMeHHOro oteeTa Ha Bonpockl KVIM (Ha nuctax otBeToB) faérca 60 MUHYT,
rnocsie aToro NPoBOANTCS YCTHas 6ecepa.
TpeboBaHUSA K BbIMNONHEHWIO 38laHNIA, LKas1bl U KPUTEPUN OLLeHNBAHNSA
[na oueHvBaHMA pe3ynibTaTtoB 00yYeHMA Ha 3a4eTe UCnosb3yeTcs 4-6a1/bHasn LWKana: «OT/IMYHO»,
«XOPOLUO», «yI0B/IETBOPUTESIBHO», KHEYA0B/IETBOPUTESTBHO».

YpoBeHb
Kputepun oueHmBaHns komneTeHuui chopMmMpoBaH LLikana oueHok
HOCTU
KOMMEeTEeHLMI
O6yvatowuinicas B MNOHOM Mepe 3HaeT OCHOBHble HarnpassieHus | [oBbIWEHHbIV OTnn4yHo
passuTusa  MaTepuasioBefieHnsl, COBPEMEHHbIE  KOMMO3WLUMOHHBIE, YPOBEHb
Kepamuyeckve, MeTa/I/iMyeckme MaTepuasibl, ONTUYECKME MaTepuasibl,
MepcrneKkTUBHbIE (PYHKUMOHaUIbHbIE MaTepuasibl, YMeeT MPUMEHSATb
NolyYyeHHble 3HaHUS MPW BbIMOSIHEHUW NPAKTUYECKNX 3a4aHuit
Ob6yvalowuiics  3HaeT  OCHOBHble  HanpaBs/ieHus passuTus Ba3soBblii XopoLo
mMaTepranoBefeHnsi, COBPEMEHHbIE KOMMO3ULIMOHHbIE, KepaMuieckme, YPOBEHb
mMeTannyeckue martepuasbl, onTuyeckme martepuasbl,
NepcrneKkTUBHbIe (OYHKUMOHa/IbHbIE MaTepuasibl, yMeeT MNpPUMEHATb
NoJSlyYeHHbIE 3HaHWA NPWU BbINOJIHEHUW MNPAKTUYECKUX 3afaHuin, HO
[I0MNyCKaeT He3HayuTe IbHbIE OLLUNGKN
Ob6yvarowuiica BnageeT dparMeHTapHbIMKU 3HAHWMAMU 06 OCHOBHbIX Moporosslii Ynosnetsopu-
Hanpas/fIeHNAX pPasBUTUA MaTepuasioBefeHusi, He yMeeT MPUMEHSATb YPOBEHb TenbHO
NoJsTyYeHHble 3HaHWA
O6yvaloLwuiics AeMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble 3Ha- - HeypoBneTtsopu-
HUS. TeNbHo

20.3 ®doHA OUEeHOUYHbIX cpeacTB CPOPMUPOBAHHOCTM KOMMETEHUUA CTYAEeHTOB,
pekoMeHAyeMblii AN NPOBeAEHUA ANarHOCTUYECKNX paboT
OrnkK-1

MNepeueHb 3agaHu AN OLEHKU CHOPMUPOBAHHOCTU KOMMNETEHLUN:
1. Fpynnbl METOA40B HAHOTEXHOJIOTUI, B KOTOPbLIX aTOMbl, MOJIEKY bl U laXe OTAe/IbHble
HaHO4YaCTULbI NCNOb3YIOTCHA B KAYECTBE CTPOUTESIbHBIX 6/I0KOB, U3 KOTOPbIX CO34al0TCA CIOXHbIE
HaHOCTPYKTYpbl, Ha3bIBaOTCA
2. Cpynnbl METOA0B HAHOTEXHO/IOTUI, OCHOBAHHbIE KakK Ha yaanexun unm Apo61eHn 06 BEMHOrO
matepuana, Tak 1 Ha MUHMaTIOPU3aLUN MaKPOCKONUYECKON TEXHOMNOTM N3TOTOB/IEHUS,
NPUBOAALLEN K NONYHYEHNIO HY)KHOW CTPYKTYPbI C 3a4aHHbIMU CBOMCTBaMU, Ha3bIiBaOTCA

3. MeTop nccnenoBaHusi, B OCHOBE KOTOPOIO JIEXUT UccriejoBaHne 60KOBbIX OTK/IOHEHWI
KaHTuieBepa aTOMHO-CM/I0BOro MUKpockona (Bu3yannsawumsa sapuaumii NOBePXHOCTHOIO TPEHNS),
Ha3blBaeTCA MUKPOCKONUe

4. MeTof nccnefoBaHus, B OCHOBE KOTOPOTO JIEXUT UCC/Ief0BaHNE JIOKaUTbHbIX 3apsA0BbIX
[OMEHOB Ha NMOBEPXHOCTM 06pa3La, HasbiBaeTCa MUKPOCKoNnen

5. Mepeuncnurte MeToAbl UCCNeAOBaHUA, MO3BONAOLLME NOTYYUTb U306paKeHNEe OQHOCTEHHbIX
yrnepoaHbix HAHOTPYOOK C aTOMapHbIM pa3peLleHnem:

6. Kakme geeKkTbl OTHOCATCA K TOYEYHbIM?

a) NIMHeliHble, BakaHCUK, NPYMECHbIe aTOMb!;

6) BakaHCUK, MexXaoy3e/ibHble aTOMbl, MPUMECHbIE aTOMbI;

B) Mexdra3Hble rpaHuLbl, BakaHCUW, rpaHuLbl 3epeH;

) BakaHCuW, MeXaoy3e bHble aTOMbl, MOBEPXHOCTHbIE aTOMbI.

7. K kakomy Tuny aeekToB OTHOCATCA AMCIOKaLMN:

a) TOYeuHble;

6) NMHelHbIE;

B) ABYXMEpPHbIE;



) TPEXMEpPHbIE.
8. Kakve pechekTbl BO BCeEX TPEX U3MEPEHUSAX NMEIOT pasMepbl, CPaBHUMbIE C MEXATOMHbIM
paccTosHNEM:
a) TOYeYHble,;
6) NMHElHbIE;
B) AABYXMEpPHbIE;
r) TpEXMEpHbIE.
9. Ut0 Takoe fgedekT KpucTanimyeckom CTpyKTypbI?
a) HecooTBETCTBYE NapamMeTPOoB PeLUeTKN KPUCTaNIOoB;
6) 6pak, BO3HMKAIOLLMI NpU NPOU3BOACTBE U3LENUS;
B) OTK/IOHEHME OT NepPUOAMYHOCTIN PaCMONOXEHNS aTOMOB;
r) OTK/IOHEHME NnapameTpa peLLeTK Kpuctasna.
10. edpekT no dpeHkeso — aTo:
a) NapHbIA AedyekT, COCTOALWMIA N3 BakaHCUN U MEX0Y3e/IbHOro aToma,
6) BakaHcus, Haxoadawanca B o6beme Kpuctanna,;
B) MapHbIi AedekT, COCTOALMIA N3 BaKaHCUM U MPUMECHOTO aToMa;
r) aToM, HaXOAALLMIACA Ha MOBEPXHOCTH.
OrnkK-2
MepeueHb 3agaHuit A1 OLLEeHKN CPOPMUPOBAHHOCTU KOMMNETEHLUN
11. Kak Ha3blBaeTcs fB/IeHMe YNPOYHEHMA MaTepuana noj genctenem nnactTuyeckon
Aedopmauymn?
a) Tekctypa. 6) YnydweHue. B) [lethopmarmoHHoe ynpoyHeHue. 1) lNosmroHmsaums.
12. YT0 Takoe pekpuctasiimzauma? 1o rpynna ssBNeHni, NPOMCXOasLUmx npu Harpese
[ehopMMpPOBaHHOro MeTasiia 1 OXBaTbIBAKOLLMX ...
a) npoveccbl 06pa3oBaHMsA cy63epeH ¢ Masioyr/10BbIMU rpaHuLamMmn, BO3HUKAOLWUMU NPpK
CKOJIBXXEHUW 1 Nepenoi3aHnumn ANCIOKaLUiA.
6) BCE N3MEHEHNS KPUCTa/I/IMYECKOTO CTPOEHUS U CBA3AHHbIX C HUM CBOWCTB.
B) NPOLLECChI 3aPOX/AEHNS U POCTA HOBbIX 3€PEH C MEHbLLMM KOJIMYECTBOM Ae(EKTOB CTPOEHUS.
) K3MEHEHNSA TOHKOWN CTPYKTYPbI (NaBHbIM 06pa3oM YMeHbLUEHME KOSIMYeCTBa TOUEUHbIX
Aedekrtos).
13. Kakoe CBOWCTBO MaTepuana Ha3blBaloT BbIHOC/IMBOCTbHO?
a) Cnoco6HOCTL COMPOTMBAATLCA Pas3BUTUIO MOCTENEHHONO paspyLleHns, obecrneynsas
paboToCcnocobHOCTL AeTaUiel B TeYeHNe 3a4aHHOro BpeMEHN.
6) CnocoBHOCTb NPOTMBOCTOATL YCTa/IOCTH.
B) CnocobHOCTb paboTarb B NOBPEXAEHHOM COCTOSHWM Noce 06pa3oBaHNs TPELUHbI.
r) CnocobHOCTb NPOTUBOCTOATL XPYNKOMY pa3pyLLEHMIO.
14. KakoBa KOHeYHas Lenb uemeHTauum ctaim?
a) Co3gaHne MenKo3epHUCTON CTPYKTYPbl CEPALEBUHBI.
6) MNoBbIWEeHNe cofepXaHna yrnepoa B CTaslu.
B) MonyyeHve B n3genun TBepLOro NOBEPXHOCTHOIO C/10S NPY COXPaHeHUU BA3KOW CepALeBUHbI.
r) YBennyeHne nnacTM4YHOCTM NOBEPXHOCTHOrO COS.
15. Kakne maTepurasibl Ha3bIBalOT XapOCTONKUMUN?
a) MeTas/ibl, CNOCOBHbIE CONPOTUB/IATLCA YACTO YepeyoLMMCA HarpeBy 1 OX/1aXAEHNIO.
6) Matepuasibl, CNOCO6HbIE CONPOTUBNATLCS KOPPO3MOHHOMY BO3A,EMNCTBUIO ra3a Npu BbICOKNX
TemMnepaTypax.
B) MeTasnnbl, CNOCO6HbIE COXPaHATL CTPYKTYPY MapTeHCcUTa Npu BbICOKUX TeMMNepaTtypax.
r) MeTannbl, CNOCOGHbIE ANNTENBHOE BPEMS CONPOTUBNATLCA AedOPMUPOBAHUIO U pa3pyLUEHNUIO
NPV NOBbILWEHHbIX TEMMepaTypax.

MK-3
1) Mpun 278 K xene3o (Fe) kpuctannumsyerca B OLK-cTpykTypy ¢ napameTpom pelletkm 0,2866 HM.
OnpepenuTe NIOTHOCTb Xerne3a B r/cMs.

2) Paccuntatb HEHYNEBOW CTPYKTYpHbI dhakTop LK pelueTkn, ecnmn atomHbIi oakTop paccesiHms
paBeH f.



3) Ncnonb3ys 3akoH Berapga, paccuntarb napaMeTp KPUCTaI/IMYECKOM pelleTkm TBEPAOro
pacteopa Pd-Cu(60%). MapameTpbl 4ns MeTasnos pasHbl a=3.8902 (Pd), a=3.6250 (Cu) A
COOTBETCTBEHHO.

4) Onpegenutb yron mexay nsaockoctsamu (111) n (422) B kybryeckom Kpuctasne.

Kputepuu n wkanbl oueHMBaHMA 3agaHnii ®OC:
[N oueHnBaHuA BbINOSTHEHUA 3a4aHNn UCNONb3yeTca 6a/ibHas LWKana:
1) 3aKpbIThle 3aaHKA (TECTOBbIE, CPeAHNA YPOBEHL CNOXHOCTU):
e 1 6ann — ykasaH BEpHbIil OTBET;
e 0 6a11n03 yKasaH HeBeprII/I oTBeT (I'IOJ'IHOCTb}O nan YacTUYHO HeBeprII/I)

. 2 6anna yKa3aH BEpPHbI OTBET;
e 0 6annos ykasaH HeBeprII/I oTBeT (I'IOJ'IHOCTblO NN YaCTUYHO HeBeprII/I)

. 5 6ann03 — 3ajaHue BbIMNOJIHEHO BepHo (nonyyeH npaBwsbHbIA OTBET, 0O60CHOBaH
(aprymeHTMpoBaH) xo[, BbINoSHEHUS (NPU HEOOXOAMMOCTN));

e 2 Gaia — BbINOJSIHEHNE 3afaHUA COLAEPXUT He3HauuTesNlbHble OLWMOKW, HO npuBefeH
NPaBWNbHbIA X0, PaCCYXAEHW, WM NOJlyYeH BepHbli OTBET, HO OTCYTCTByeT
0060CHOBaHMe xofa €ero BbIMNO/IHEHUA (ecnn OHO 6blI0 HEOOXOAUMBLIM), WU 3ajaHue
BbINO/IHEHO HE MOJIHOCTbLI, HO MOJIyYeHbl MPOMEXYTOUHblE (YaCTUYHbIE) pesysbTaTbl,
oTpaxarLine npaBUNbHOCTb XOA4a BbINOJIHEHUA 3a4aHus, Wan, B Criydyae ecsiv 3ajaHue
COCTOMUT N3 HECKOJIbKNX NOA3aaHunii, BEPHO BbINO/IHEHO 50% Takux noAsafaHuii,

e 0 6a/I0B — 3aaHne He BbINOSIHEHO W/IW BbIMOSIHEHO HEBEPHO (NOSlyYeH HenpaBWU/IbHbIN
OTBET, XOZ, BbINOSIHEHUSA OLLIMOOYEH NN COAEPXUT rpybble OLLNOKN).

3agaHua pasgena 20.3 peKOMeHAYITCS K WUCNONb30BaHUK NpU  NpoBeAeHUn
AVNAarHOCTUUYECKUX pPaboT C Le/ibl0 OLEHKU OCTaTOUYHbIX pe3y/ibTaTOB OCBOEHUS AAHHOIA
AUCLUNIVHBI (3HAHWUIA, YMEHUIi, HABbIKOB).
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