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PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNUHDI

B1.0.04 dyHaameHTanbHble OCHOBLI COBPEMEHHOro maTtepuanoBeneHus

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroTOBKU/cneuynanbHOCTU:

04.04.02 — Xumusi, gpu3suka u MexaHuka Mamepuasioe

2. Mpodcdunb noaroroBku/cneymanmnsayus:

Xumusn, punsnka u mMexaHmKa HOBbIX (PYHKLMOHANbHbIX MaTepuarnioB 1 HAHOMaTepuarnoB
3. KBanudumkauua BbinyCcKHUKa: Mmazucmp

4. dopma o6y4eHus: oYHasi

5. Kacdheppa, oTBevarowas 3a peanusauuvio AUCLMNIIMHBI: MamepuasnioeedeHusi u
uUHAycmpuu HaHocucmem

6. CocrtaButenu nporpammbl: Vesnes BaneHTMH Mwuxannosud, [OKTOp  pu3smKo-
MaTeMaTuyecknx Hayk, npodeccop

7. PekoMmeHAOBaHa: Hay4YHO-METOAMYECKMM COBETOM XMMUYECKOro doakynbTeTa, MPOTOKON
Ned o1 11.04.2024

8. YuebHbIn roa: 2024/2025 Cemectp(bi): 1



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

O3HakomneHue

CTYAEHTOB C

C*)yHﬂ,aMeHTaJ'IbeIMVI

OCHOBaMM COBpEMEHHOro

MaTepuanoBegeHus, COCTOSSHUEM Haykm O Matepuanax U OCHOBHbIMK nNpobnemamu B obnactu
CUHTE3a MNEepPCrneKTUBHbIX MaTepuanoB pPasfiIMYHOro Ha3Ha4yeHusi, B U3Y4YEHUN UX CTPYKTYPbl U
CBOWCTB

10. MecTo y4ye6HOM ancuMnnunHbI B cTpykType OOIT:

B1, obs3aTenbHas YacTb.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNuHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIE C NIaHUPYEMbIMU pe3yribTaTaMM OCBOEHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNeTEeHLUMSAMA) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HasBaHue Koa(bl) UHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
KOMNeTeHuun
OlK-1 | CnocobeH OlK-1.1 | Acnonb3yeT npu 3HaTb:
ncnonb3oBaTtb Npwu pelleHunn 3agay TeopeTn4ecKne OCHOBbI KPUCTaNIoXMmum un
pelleHunn 3agay npocpeccnoHanbHON | COBPEMEHHOW HEOPTraHNYECKON XMMUN
npodpeccmoHansHoO AeATenbHOCTH maTtepuanos
" AeATenbHOCTH TeopeTnyeckne yMeTb
NoHVMaHve OCHOBBI NPUMEHATb NpY peLleHnn 3agad
TeopeTUYeCcKnx KPUCTanmoxXummm un npodeccuoHanbHON AeATeNbHOCTM 3HaHNA
OCHOB COBpPEMEHHOW TEOPETUYECKNX OCHOB KPUCTANIOXMMnA U
crneumarnbHbIX 1 HeopraHn4Yeckon COBPEMEHHOW HEOPraHNYeCKOW XMMUM
MeXOUCUUNAMHaPH XMWY MaTepuanoB | Matepuanos
bIX pa3genos BnageTb
XUMUK, PU3NKKN 1 HaBblKaMu peLleHuns 3agad NpodeccnoHanbHom
MEXaHWKN AesaTensHoCTU
mMaTtepuanos OlK-1.2 | Ncnonb3yeT npu 3HaTb:
pelleHunn 3agay TeopeTn4ecKkne OCHOBbI MEXANCLMNNMHAPHbIX
npodpeccrmoHanbHOM | pas3genoB MaTepuanoBegeHns
AeATenbHOCTM yMeTb
TeopeTnyeckne NPUMEHATb NpY peLleHnn 3agad
OCHOBBI npodeccuoHanbHON AeAaTenbHOCTY 3HaHNA
MEXONCUMMIIMHAPH | TEOPETMYECKUX OCHOB MEXAUCUUMIMHAPHbLIX
bIX pa3genos pasgenos matepuanoBegeHus
maTtepuanosegeHus | Brnagetb
HaBblkaMW PeLUEHUS MEeXANCLMNINHAPHbIX
mMaTepuanosegyeckux 3agad
OlIK-2 | CnocobeH OlK-2.1 | MNMposogunt 3HaTb:
NpoBOAWNTbL CUHTE3 KOMMMEKCHbIN OCHOBHble CBOWCTBA (PYHKLMOHAMbHbIX U
" KOMMIeKCHble aHarnu3 CBOWCTB KOHCTPYKUMOHHbIX MaTepuarnos
nccneaoBaHus OYHKUMOHAMbHbLIX U | YMETb
CBOWCTB KOHCTPYKUMOHHbIX NPOBOANTbL KOMMMEKCHbIN aHanM3 CBONCTB
DYHKUMOHAmNbHbIX maTtepuanos DYHKUMOHAMbBHBIX Y KOHCTPYKLMOHHBIX
" maTtepuanos
KOHCTPYKUMOHHbIX BrnageTb METOAMKaMU aHanmM3a CBOWCTB
MaTepuvaros, PYHKUMOHAmMbHbBIX M KOHCTPYKLUMOHHbIX
MoauduumMpoBaTh Marepuvanos
nmetoLmecs OlK-2.2 | Mogudwmumpyet 3HaTb:
3KCnepuMeHTanbH nmetomecs OCHOBHbIE 3KCMEepMMeHTanbHbIe METOANKN
ble METOAMNKH, 3KCNepvMeHTanbHbl | CMHTE3a U nccnegoBaHns CBOMCTB
BblOMpas € MeTOAuKN CUHTe3a | yMeTb
ONTUMarnbHbIi n nccnegoBaHns NPOBOANTbL CUHTE3 U UCCNEA0BaHNS CBONCTB
cnocob  pelueHwus CBOWCTB maTepuanos
nocTaBrieHHOW BrnageTb MeToAMKamMu MeToAMKN CUHTe3a U
3agauu nccnegoBaHns CBOMCTB MaTtepuyasnos
YK-1 CnocobeH YK-1.1 AHanusupyeTt 3HaTb
OCYLLEeCTBNATb npobnemMHyio MPUHLMMbI BbISIBIEHWS B3aMMOCBSA3W MeXay
KPUTMYECKNI CUTyaLMIO KaK COCTaBNSALMMMN YACTIMU CUCTEMbI




aHanms

CuUCcTeMy, BbliABINAA

yMeTb

Npo6neMHbIX €e COCTaBIsilolWMe U | MPOBOAUTL aHanma npobrem v rnouck
cuTyaumm CBSI3U MeXay HUMU COCTaBISAOLMX €€ YacTen
OCHOBe BnageTb HaBblKaMU KPUTUYHECKOIo aHarnm3a
HOro noaxoaa, NpoBnemHbIX CUTyaLmm
BblpabaTbiBaTh YK-1.2 Onpegenser 3HaTb
cTpaTeruoo npobensi B NPUHUKNBI NPOEKTUPOBAaHUA NPOLLECCOB Mo
OencTBuin WMHopmaLuum, yCTpaHeHu o NpobreMHbIX cUTyauni
HeobxoamMmon ans yMeTb
peLleHns MPOEKTMPOBATbL NPOLECCHI MO YCTPaHEHUIO
npo6remHoi cutya- | NpoGreMHon cuTyauum
UMK, 1 MPOEKTUPYeT | BNageTb HaBblkaMu pelleHust NpoGreMHon
npoLecchl No ux CMTyaLumM Ha OCHOBE CUCTEMHOIO Noaxoaa
YCTpaHeHuo
MK-3 CnocobeH MK-3.1 CnocobeH 3HaThb:
oBnagetb “cnonb3oBatb OCHOBHblE MeTOAbl ANarHOCTUKN U aHanusa
I:Ipod)eCCI/IOHaJ'IbHO 3HaHWs 0 cocTaBe, MaTepuaros
n aedaTenbHOCTUN CprvKType n yMeTb:
OCHOBHLIE ceoncTeax ahEKTVBHO WX  WCMOMb30BaTb  AfS
TUNOBbLIMUA MaTtepuanoB Ansa
MeTOaMU CHHTe3a peleHs 3aaad pelleHns KOHKPEeTHbIX 3adady uankn u
" mMaTepuanoseaeHns | XMW1 TBEPAOrO Tena
3MeMEHTHOro COBpPEMEHHbIMM MeTogamMm 00paboTku
dhazoBoro cocraea, pesynbTaToB U3MEPEHUN
CTPYKTYpbI MK-3.2 Bnapeert 3HaThb
CBOWCTB OCHOBHbIMHU YCTPOWCTBO M NpuHUMN paboTbl Hanbonee
Marepmarnos METOAaMU CUHTe3a | ygcTO  KUCMONb3YEMOr0  aHANMTUYECKOTrO
(Bkrtoyas M aHanusa BeWeCTs | oGonynopaHms
HaHOMaTepuvarnbl) yMeTb
npaBunbHO BbIOUpaTb peXuMbl ero
NCMNoNb30BaHKS, HacTpauBaTb "
KanubpoeaTb npubop ANA  KOHKPETHOM
pellaeMon 3aga4m
BnageTb
MeTogamu  npobonoaroToBkM  Haubonee
4yacTo NCMoNb3yeMbIX 00beKTOB
nccnegoBaHmd

12. O6beM gcuUnNnuHbI B 3a4eTHbIX eguHuuax/vyac. — 4/144.

dopmMa NPoMeXyTOYHOM aTTecTauumn — 3k3aMeH

13. TpyaoeMmkocTb No Buaam yuyebHomn paboTbl

TpyooemMKocTb
Buz yue6Hoit paboTbl Bcero [o cemecTpam
1 cemecTp
KoHTakTHas paboTa 54 54
nexkumm 36 36
npakTuyeckune 18 18
B TOM YmChe:
nabopaTtopHbie - -
KypcoBasi pabota - -
CamocTtosiTensHas pabota 54 54
IMpomexyToyHasa aTTecTauuns (019 sk3ameHa) 36 36
WNToro: 144 144




13.1. CogepxaHue QUCLUMNIUHDI

n/n Peanusauus
pasgena
HaumeHoBaHue pasgena OUCLMNIIUHBI C
CopepxaHue pasgena guCuunIvHbl
ANCUUNNNHBI NOMOLLbH0
OHNawH-Kypca,
OYMK *
1. Nlekuun
1.1 BBepnenue: https://edu.vsu
MaTtepunanoBegeHune kak BeegeHuve: MaTepnanoseaeHue Kak .ru/courselvie
MeXxaucuunnnHapHas MeXxancumnimHapHas oTpacsb 3HaHuA w.php?id=131
oTpachb 3HaHUS 46
1.2 dyHaameHTanbHble OCHOBLI | Knaccudukauua matepmnanos. Kpuctannnyeckue
COBPEMEHHOro MaTepuarnbl: COBpEMEHHbIE MpeaCcTaBneHuns o
mMaTepuanoBegeHus. NPUHLMNax camoopraHMsaLmm NPoCTbIX BELWLECTB U
COeQMHEHNIN B KPUCTamNIIMYECKYIO peLleTky, o ee
aedektax pasHo MEPHOCTU (ToYeYHble AedeKThl,
Avcrnokaunv, BHyTpEHHWE NOBEPXHOCTU pasaena,
cBobogHas MOBEpPXHOCTb).
CTpYKTYPHbIN 1 CYyBCTPYKTYPHbIN AN3aliH
KpUCTannuM4ecknx matepuanos, (pmsnko-xummyeckune
npuembl 1 NOAxoabl.
13 ATOMHOe cTpoeHune ATOMHOEe CTpoeHne aMopdHbIX MaTepuanos: oT
aMmopdHbIX MaTepuanos CUNMKaTHbIX CTEeKON K MeTannuyeckum. lNoaxoabl K
nccrnefoBaHUI0 aTOMHOW CTPYKTYpbl. OBOMNIOLNS
npeacTaBneHnin 0 CTPYKType aMopdHbIX MaTepuanos.
1.4 PaamepHbI adbdpekT PasmepHbIn addpekT (ha3oBbIi, CTPYKTYPHBIN,
CcybCTpYKTYpHBIN). ManopasmepHble CTPYKTYpbl —
OCHOBa CO3aHus HaHOMaTepuanoB U HaHOYCTPOWCTB:
AVCKpeTHble HaHOMaTepuarbl (HAHOMOPOLLKM,
HaAHOTPYOKM, HAHOMEHTbI, HAHOHUTU, (PynnepeHbl);
NAeHOYHbIE HAHOCTPYKTYPbI; KOMMaKTHbIEe
HaAHOCTPYKTYpMPOBaHHbIE MaTepuansl.
OcHoBHbIe HanpaBneHus ncecnegosaHni B obnactu
HaHoMaTepuarnoB. [Mpobnembl aTTecTaumm
Marnopa3smMepHbIX CTPYKTYp. TexHuka 6e3onacHow
paboTbl C ANCKPETHLIMU HAHOMAaTEpPUanamu.
15 MeTtannuyeckue Cnocobbl 1 Npefernbl COBEPLUEHCTBOBAHUS
mMaTtepuansl. KOHCTPYKUMOHHbBIX U PYHKLMOHAMNbHbIX
MeTannm4yeckux maTepvanos
1.6 Kepamuyeckue OcoBEeHHOCTM aTOMHOWM CTPYKTYpPbI U CYOCTPYKTYpbI
mMaTepuansl. Kepamuyeckux matepuanos. [pobnema nnactu4yHoCcTH
W MPOYHOCTU KEPaMMNYECKUX MaTepmanos.
1.7 CoBpeMeHHble }
KOMHOBULIMOHHbIE CoBpeMeHHbIe KOMMO3ULMOHHbIE MaTepuansl;
PYHKLMOHaNbHbIE HAHOKOMMO3NThI
mMaTepuansl.
1.8 Matepuansbl ons xpaHeHus .
_ MaTepuansl Ans xpaHeHus BOOOPOAa B TBepAomn dase
BOJOpOAa B TBepaomn hase
1.9 Matepwuans gns MaTepuarnbl 4ns cBepxnioTHOW 3anmcy nHdopmasmu
CBEPXNSIOTHOM 3anucu
MHdopMaLnn
1.10 | Ontnyeckune matepuansl OnTuyeckme matepuansl
1.11 | MaTepuansl ans MaTepuanbl ans npeobpa3oBaHns JHEBHOIO CBeTa B
npeobpasoBaHns AHEBHOIO | Apyrue BUAbl SHEPrUu
cBeTa B Apyrue Buabl
aHepruu
1.12 | NepcnekTuBHbIE lMepcnekTnBHbLIE MaTepuansl AN CBETOAMOLO0B
MaTepuansl ang
cBeTOoaMoa0B
1.13 | Matepuansl ons MeauumHbl Matepuvansl ns MeauumHbl
2. NMpakTnyeckune 3aHaTUA
2.1 BeepneHue: https://edu.vsu

MaTepuanosegeHue Kak

PelueHne 3aga4 no teme

.ru/coursel/vie




MeEXOUCLUMITMHapHas
oTpacnb 3HaHUsA

w.php?id=131
46

2.2

COBpEMEHHOro
MaTepuanoBeaeHna.

dJyH,qameHTaan ble OCHOBbI

PeweHne 3agay no teme

2.3

ATOMHOE CTpoeHne
amMopdHbIX MaTepmnanos

Peluenne 3apa4 no teme

2.4

Pa3mepHbI acpdexTt

PeweHue 3aday no meme

2.5

MeTtannuyeckue
marepuansl.

Peluenne 3apa4 no teme

2.6

Kepamuuyeckue
MaTtepuansl.

Peluenne 3apa4 no teme

2.7

CoBpeMeHHble
KOMMNO3MUNOHHbIE
mMaTepuansl.

Peluenne 3apa4 no teme

2.8

MaTepuanbl ons XxpaHeHus
BOoOOpoOAa B TBepAon hase

PeweHune 3agay no teme

2.9

MaTtepuansl ans
CBEPXMIOTHON 3anucu
MHdopMaLnm

PeweHue 3aday no meme

2.10

OnTuyeckme mMmartepuanbl

PeleHune 3agay no teme

2.11

MaTtepuansl ans

cBeTa B Apyrue Buapl
3Heprum

npe06paaoBaHV|9| AOHEeBHOro

PeweHune 3agay no teme

2.12

MepcnekTnBHbIE
maTtepwuansl 4ns
CBETOANOAO0B

Peluenve 3apa4 no teme

2.13

MaTtepuansl Ans MeguuuHbl

Peluenune 3apa4 no teme

13.2. Tembl (pasaenbl) QUCUUNIMHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHne TeMbl
(pasgena) gucuunnmHbl

Buabl 3aHATWI (KONTMYECTBO YacoB)

Jlekunun MNpakTnyeckne

JlabopatopHble

CamocTosaTenbHas

paboTta Beero

BeepneHue:
MaTtepunanoBeneHue kak
MexancuunnmnHapHas
oTpac/ib 3HaHUS

2 -

4

dJyHuameHTaan bl
OCHOBbI COBpeMEHHOro
MaTepuanoBeaeHnA.

12

ATOMHOE CcTpoeHune
aMopdHbIX MaTepmnanos

12

PasmepHbIv sdpdexT

MeTannunyeckune
Marepuansl.

10

Kepamuyeckue
mMartepuansl.

10

CoBpeMeHHble
KOMMNO3ULIMOHHbIE
Marepvansl.

MaTtepuansl ans
XpaHeHus Bogopoaa B
TBEpPAON (hase

MaTtepuansl ans
CBEpXMNMOTHON 3anucu
MHdopMaLnn

10

OnTtnyeckne mMmartepuanbl

N
=

11

MaTtepuansl ans
npeobpasoBaHns
OHEBHOrO CBeTa B Apyrue
BUAbI 3HEPrUN

12

[MepcnekTnBHbIE




mMaTtepwuansl Ans
CBETOAMOA0B

Mamepuarnei dns 2 1 4 7

13
MeOUUUHbI

NToro: 36 18 54 108

14. MeToauyeckue ykasaHusi Ansi o6y4yaroLmxcsi N0 0OCBOEHUIO AUCLUNIIUHDI
OpraHusauus nsyvyeHns guCUmMnnuHbl npeanonaraert:

e MN3y4YeHWe OCHOBHbIX U OOMOMHUTENbHbIX NUTEepaTypPHbIX NUCTOYHMKOB;

e [OArOTOBKA K NPaKTUYECKUM 3aHATUAM

e NOAroToBKa pedepartoB

15. TMepeyeHb OCHOBHOM WU [AOMONIHUTENILHOU §nUTEpaTypbl, PeCcypCcoOB WHTEPHET,
Heob6XoaUMbIX O OCBOEHUSA AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmM8emcmeuu
¢ mpebosarusimu TOCT u ucrionb3yemcsi obuw,asi CK8O3Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)

a) 0OCHOBHas nuTeparypa:

Ne n/n MCTOYHMK
1 Ueesrniee B.M. ToHKue nneHKu HeopeaHu4yeckux mamepuarsnos: MexaHusm pocma u cybcmpykmypa : y4eb.
’ rnocobue / B.M. Neenes. — BopoHex: UIML| BI'Y, 2008. — 496 c.

FrommuwmedH I". @U3UKO-XUMUYECKUE OCHOB8bI MamepuarnoeedeHusi /. FommwmelH ; nep. ¢ aHan. ; nod

2. ped. B.lN. BnomaHosa. - M. : BuHom. Jlabopamopusi 3HaHuu, 2009. — 400c. - (Jlyqwuli 3apy6exxHbIl
y4ebHUK).

3 Enucees A.A. ®yHKyuoHanbHble HaHomamepuarnsi / A.A. Enucees, A.B. JlykawuH ; nod ped. FO.[4.
Tpemsbsikoga. - M. : ®usmamnum, 2010. - 456 c.

6) gononHuTenNbHasa nNuTeparypa:
Ne n/n McTOoYHUK
Tpembsikos FO.[]. BeedeHue 8 xumuro meepdoghasHbix mamepuarnos. / H0.[. Tpembsikos, B.I1. [lymnses. —

4 M. : Hayka, 2006. — 400 c. — (Cepusi: Knaccudeckul yHugepcumemckul y4e6HUK).

5 l'yces A.W. HaHokpucmannudyeckue mamepuarnbi / A.N. lyces, A.A. Pemnenb. — M. : ®@uamamnum, 2000.
) — 224 c.

6 Cy3sdanee N.I1. Qusuko-xumusi HaHOKIIacmepos, HAaHOCMpPyKmyp u HaHomamepuarnos / W.l1. Cy3danes. —
) M. : KomkHuea, 2006. - 592 c.

7. Pxeeckasi C.B. MamepuanosedeHue / C.B. Pxesckasi. - M. : Jlozoc, 2006. — 424 c.

8 FonosuH KO.U. HaHouHOeHmMupoesaHue u e2o 8o3moxHocmu / FO.U. MNonosuH. — M. : MawuHocmpoeHue,
) 2009. - 312¢.

9 Anbivmos M.U. [Nopowkosass Memarnnypausi HaHOKpucmalsnudeckux mamepuanos / M.U. Anbimos. — M. :
) Hayka, 2007. — 169 c.

10 BapuHoe C.M. buokepamuka Ha ocHose ¢hocghamos kanbyusi/ C.M. bapuHos, B.C. Komnes.— M. : Hayka,

2005. — 205 c.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHbIe pecypchl (oduLmnansHblie peCypcbl UHTEPHET)*:

Ne n/n Pecypc

1 https://www.lib.vsu.ru/ - canT 3oHaneHown Hay4yHon BrubnmoTtekn BopoHexckoro
rocygapCTBEHHOIO yHMBEpCUTeTa

2. http://www.nanometer.ru/ - HaHoTexHonorn4yeckoe coobuiectso «HaHomeTp»
http://www.chem.msu.ru/rus/ - Chemnet - odomumanbHoe 3neKTpPoOHHOE n3gaHne XMMn4eckoro

3. dakynbTteta MIY B Internet,
www.e-library.ru - tHpopMaUMOHHbIN NopTan B 06n1acTy Haykun, TEXHONOrMM, MeaAULNHbI 1

4. obpasoBaHus, cogepxalun pedepaTbl U NOSHbIE TEKCTLI 6onee 12 MIH Hay4HbIX CTaTen u
nyGnvkauyun.
http://iric.imet-db.ru/ - Basa gaHHbix IRIC (Information Resources of Inorganic Chemistry)

5. COOEPXKUT KpaTKyto nHdopMaLmio 06 MHPOPMALIMOHHBIX CUCTeMax B 061acTu HEOpraHMYeCKom
XUMUKN N MaTepuanoBegeHms.

6 https://www.lib.vsu.ru/ - canTt 3oHanbHon Hay4yHon Bubnuotekm BopoHexcKkoro

rocy4apcTBEHHOro yHUBepcuTeTa

16. MNepeyeHb y4eOHO-MeTOQUYECKOro obecnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKU, MemoOu4YecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMpPOosbHbIX), Kypcoabix pabom u dp.)

Ne n/n MICTOYHMK



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

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble Mpu peanusauum y4ebHOWM
OUCUMNINUHBLI, BKIMOYaA [OUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
aneKTpoHHoe o6y4yeHne (J0), cmewaHHoe ob6yyeHue):.. Wcnonb3oBaHne JYMK
https://edu.vsu.ru/course/view.php?id=13146

18. MaTtepuanbHO-TeXHUYECKoe obecnevyeHne AUCLUNIUHbI:
MynbTUMeannHbIN npoekTop BENQ, akpaH, HOYTOYK.
19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKYLen U NPOMEXYTOYHOMN aTTecTauum

Mopsiaok oLeHKM ocBoeHMs obyyatowmmmncs y4ebHoro Matepuana onpegensieTcs

CoAepXXaHNeM crieQyroLmnx pasaenos ANCUMNIUHGIL

HavnmeHoBaHue WHankaTop(bl
rrl\}gn pas;ena AvCLMNIMHbI K?J.I\I//III;((%;?H ﬂcflcweﬁé,;.) OueHouHble cpeacTsa
(mogyns) KoMneTeHummn
BeeneHue: YK-1 YK-1.1 YCTHBIN 0Npoc
MaTepunanoBeaeHue kak OrnK-1 YK-1.2
1 | MexancumnanHapHas OnK-2 OMK-1.2
oTpacnb 3HaHUs OMnK-1.2
OriK-2.1
OriK-2.2
dyHaameHTanbHble YK-1 YK-1.1 YCTHbIN onpoc
OCHOBbl COBPEMEHHOIO OrnkK-1 YK-1.2
5 mMaTepuanoseaeHud. OlnK-2 OlnK-1.2
OrlIK-1.2
OriK-2.1
Ol1K-2.2
ATOMHOE CTpoeHUne YK-1 YK-1.1 YCTHBIN onpoc
amMopdHbIX MaTepmnanos OrlK-1 YK-1.2
3 OrlK-2 OrlIK-1.2
OrliK-1.2
OriK-2.1
OriK-2.2
PaamepHbI adhdpekT OrlK-1 OrllK-1.2 YCTHbIN onpoc
OrK-2 OnK-1.2
4 MK-3 OnK-2.1
OriK-2.2
MK-3.1
MK-3.2
MeTannuyeckne OrllK-1 OrK-1.2 YCTHbIN onpoc
mMaTepuansbl. OriK-2 OMNK-1.2 Joknagpbl
5 MNK-3 OnK-2.1
OrliK-2.2
MK-3.1
MK-3.2
Kepamnyeckue OrlK-1 OrlK-1.2 YCTHbIN onpoc
maTtepuansil. OriK-2 OnnK-1.2 Joknagbl
5 MNK-3 OnK-2.1
OriK-2.2
MK-3.1
MK-3.2
CoBpeMeHHble OrllK-1 OrK-1.2 YCTHbIN onpoc
KOMMO3ULNOHHLIE OrK-2 OmnkK-1.2 [oknagbl
7 Martepuansl. MK-3 OmnK-2.1
OriK-2.2
MK-3.1
MK-3.2
8 MaTtepuansl ans OrllK-1 OrK-1.2 YCTHbIN onpoc
XpaHeHnsi Boaopoaa B Or1K-2 OrK-1.2 Hdoknagebl




HavmeHoBaHue WHankaTop(bl
N | pasnena avcupnmmbi K?_l“l’,'l';‘(a;;a"' ,El,(ﬂJTI/I)KeI-FI)IEIFl) OuerouHbie cpeAcTsa
(mopgyns) KOMNeTeHummn
TBEPOON (hasze MK-3 OriK-2.1
OrliK-2.2
MK-3.1
MK-3.2
Matepuansb! ons OrlK-1 OrlK-1.2 YCcTHbIN onpoc
CBEPXMIIOTHON 3anucu OriK-2 OMNK-1.2 Joknagbl
9 UHdOopMaLIUK MK-3 OrK-2.1
OrlnkK-2.2
MK-3.1
MK-3.2
OnTtnyeckne OrlK-1 OriK-1.2 YCTHbIN onpoc
marepuansi OrlIK-2 OnK-1.2 [oknagpl
10 MNK-3 OnK-2.1
OrK-2.2
MK-3.1
MK-3.2
Matepuans! gns OnkK-1 OrK-1.2 YCTHbIN onpoc
npeobpasoBaHus OrliK-2 OnMnK-1.2 Hoknagpl
11 | AnesHoro ceeras MNK-3 OrK-2.1
Apyrve BUabl 3Heprum OnK-2.2
MK-3.1
MK-3.2
MepcnekTuBHbIE OlK-1 OrlIK-1.2 YCTHBIN onpoc
Martepuansl gns OriK-2 OlMK-1.2 Joknagbl
12 cBeTOoaMoaoB MK-3 OrkK-2.1
OrK-2.2
MK-3.1
MK-3.2
Mamepuarbi 0ns OrK-1 OrK-1.2 YCTHbIV onpoc
MedUUUHBb! OrK-2 OlK-1.2 Joknagpl
13 MK-3 OnK-2.1
OrlK-2.2
MK-3.1
MK-3.2
MpomexyToyHas aTTectauus
lNepeyeHb sorpocos
dopma KOHTPONS — 9K3aMeH

20 TunoBble OLEHOYHbIE cCpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensioLwme

npoueaypbl oueHnBaHunsA

©CoNoR~WDNE

1. CoBpeMeHHble NPEeACTaBeHMs O NPUHLMNAX OpraHM3aLMmn NPOCTbIX BELWECTB U COeAMHEHUI B

20.1 Tekywasn aTrectauus
Tembl AOKNaA0B:

MeTtannuyeckue matepuansl.

Kepamuyeckne martepuarnsol.

CoBpeMeHHbIe KOMMO3ULIMOHHbIE MaTepuarnbl.
MaTtepunanbl gns XxpaHeHusi Bogopoaa B TBepaon dase
MaTtepunans! ons cBepxnnoTHOW 3annucu nHopmaLumm
OnTuyeckne matepuansl

MaTepuanbl Ans npeobpa3oBaHNs AHEBHOIO CBETA B ApYrvMe BUA4bI SHEPTUN

MepcnekTnBHbIE MaTepuarns Ans CBETOAMOO0B
MaTepuansl Ans MeauuuHbl

20.2 NMpomexyTo4yHasa aTTrecTauusa
lMepeyeHb BOMNPOCOB K 3K3aMEHY:

KPUCTaNMUYECKY0 PeLIeTKy




2. lpupopa pasmepHoro acdhdpekTa MarHUTHbLIX CBOMCTB MaTepmnasoB

3. ToueuHble gedekTbl: BUAbI: NPUPOAA, KONMNMYECTBEHHbIE OLEHKU, METOAbl  U3MepeHUs

4. ®yHaameHTarnbHble NOAX0Abl K YNPOYHEHNIO KOHCTPYKLUUOHHBIX MaTepranos

5. [Oucnokauuun: BUAbl, NPUpoAa, posb

6. OcobeHHOCTM aTOMHOM CTPYKTYpbl U CYOCTPYKTYpbl Kepamuyeckux matepuanoB. [lpobnema
NAacTUYHOCTU U MPOYHOCTU KepamMmUyeckux maTepmanos

7. CoBpeMeHHble NpeacTaBrneHnsi O CTPYKTYpe MeX3epeHHbIX rpaHunL,

8. [logxogbl K co3gaHUo HAHOKOMMO3NTOB

9. Knaccudukauma MexdasHbIX rpaHuL, B KpuUcTannmyeckux maTepuanax. CTpyktypa
MeXdasHbIX rpaHunLy

10. MaTepuanbl gnga xpaHeHna Bogopoaa B TBepaon dpase

11. CrtpykTypa cBO60OHOM NOBEPXHOCTU, METOAbI ONUCAHWUS

12. MaTepwuanel Ang cBepxXnsoTHOM 3anucu nHdopmaumm

13. ATOMHOe CTpoeHMe amopHbIX MaTepuarnoB: OT CUMMKATHbIX CTEKON K MeTannnyecKum.
Moaxoabl K UccnefoBaHUIO aTOMHOW CTPYKTYpbl. OBOMOUNA NPEeACTaBeHUNn O CTPYKTYpe amMopdHbIX
Martepuanos

14. OnTunyeckue maTepuansl, CNOCOObI yNpaBreHnsa CBOMCTBaMU

15. Pa3mepHbI 3dhdekT (has3oBbl, CTPYKTYPHbIN, Cy6CTpyKTYpHBIN). [Npupoaa.

16. lNMepcnekTvBHbIE MaTepuanbl Ans npeobpas3oBaHWs cBeTa B anekTpuyectso. [lpuHumMnbl
BblGopa. Mpumepsl.

17. Moaxoabl kK cO30aHMI0 OUCKPETHBIX HAHOMAaTepmnanosB

18. MeTtannunyeckune, KepaMmyeckne n KOMMO3ULMOHHbIE MaTepuanbl. TpeboBaHus.  [pumepsbl
mMartepuanos

19. lMoaxoapl K CMHTE3Y KOMMaKTHbIX HAHOCTPYKTYP

20. MeTogbl aTTECTALMM CTPYKTYPbLI HAHOMAaTEpPMasnosB

21. lMpupoaa pasmepHoro addekTa MexaHUYEeCKUX CBONCTB MaTepmanoB

22. [neHoYHble reTepOCTPYKTYpPhI: Kraccudukaumns, ocobeHHOCTM CBOWCTB, X Npupoga

23. lNpupoaa pasmepHoro aghdekTa afeKTpn4eCcKux CBOMCTB MaTepmnanos

24. Togxonbl K CTPYKTYPHOMY M CyOCTPYKTYPHOMY AM3ailiHy MaTepuarnoB

OnucaHue TexHonorMm NpoBeaeHns
Ha nogroToBky nucbmeHHoro otseta Ha Bornpocbkl KMM (Ha nuctax otBetoB) Aaétca 60 MUHYT,
rnocne aToro NpoBoANTCA ycTHas becepna.
TpeboBaHUA K BbINOMHEHWNIO 3a4aHWK, LWWKanbl N KPUTEPUM OLIEHNBAHMS
[nsa oueHnBaHnA pesynbTaTtoB 06y4eHMsa Ha 3a4eTe ucnonb3yeTcs 4-6annbHas Wkana: «OTIINYHOY,
«XOPOLLOY», «yOOBNETBOPUTENBHOY, KHEYAOBNETBOPUTESBHOY.

YpoBeHb
KpnTepum oueHnBaHnsa KoMmneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUun
OOyvatoluinica B MNOMHOW Mepe 3HAeT OCHOBHble HanpaeneHusl | [NoBbILEHHbIN OTnnyHo
pasBuUTUA  MaTepuanoBefeHUs, COBPEMEHHble KOMMO3ULUOHHbIE, YpOBEHb
Kepamunyeckue, MeTannuyeckme matepuarnbl, onTMyeckue matepuarnsi,
nepcrnekTuBHble (PyHKLMOHaNbHbIE MaTepuanbl, yMeeT MPUMEHNATb
Nony4eHHbIEe 3HAHWSA NPW BbINOSTHEHWUM NPAKTUYECKUX 3agaHni
Obyvarowuincs 3HaeT  OCHOBHblE HanpaBneHus pa3BuUTUSA BasoBbin Xopowo
MaTepuanoBefeHusi, COBpeMeHHbIE KOMMO3ULMOHHbIE, KepaMmuyeckue, YpOBEHb
MeTannuMyeckune MaTepuansl, onTu4eckue MaTepuansl,
nepcrnekTuBHble (PyHKLMOHanNbHbIE MaTtepuanbl, yMeeT MpPUMEHNATb
nonyyeHHble 3HaHWUS MNPWU BbINOMHEHUU MPaKTUYEeCKUX 3afaHui, HO
[0MycKaeT He3HaYnUTeNbHble OLINOKK
OOyvatowuiica Bnageet dparMeHTapHbIMU 3HaHUAMW 006 OCHOBHBIX MoporoBbin YpnosneTsopu-
HanpaBneHUsax pasBUTUA MaTepuanoBefeHUs, He yMeeT MPUMEHATb YpOBEHb TenbHO
nony4yeHHble 3HaHWS
O6y4arowmnca AeMOHCTpUpyeT OTPbIBOYHbIE, (dparMeHTapHble 3Ha- - HeygosneTtsopu-
HUS. TENnbHO




20.3 ®oHA OuUeHOYHbIX cpeacTB C(HPOPMUPOBAHHOCTU KOMMETEHLUUN CTYAEHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTMYeckmux padotr
OrlK-1
MNMepeyeHb 3agaHun ANA oUueHKU ccpopMUPOBAHHOCTU KOMMNETEHLUN:

1. M'pynnbl METOAO0B HAHOTEXHOMOMMI, B KOTOPbIX aTOMbl, MOSNEKYIbI U JaXe OTAeNbHble
HaHOYaCTMLbl MCNOSb3YTCA B KAYECTBE CTPOMTENbHBLIX BIIOKOB, N3 KOTOPbIX CO34al0TCA CIOXHbIE
HaHOCTPYKTYpbl, HA3bIBalOTCS
2. 'pynnbl METOAOB HAHOTEXHOIOMMIA, OCHOBaHHbIE KaK Ha yaaneHun unvu 4pobneHnn o6bEMHOro
maTepuana, Tak u Ha MUHUaTIOPU3aLMn MaKpPOCKOMMUYECKON TEXHOIOMMN U3rOTOBIIEHNS,
NPMBOASILLEN K NMOMYYEHUIO HYXXHOW CTPYKTYPbI C 3ajaHHbIMW CBOMCTBaMU, Ha3bIBaKOTCHA

3. MeTog nccnegoBaHusi, B OCHOBE KOTOPOTO NEXUT nccnenosaHme 60KOBbIX OTKITOHEHWI
KaHTUnesepa aTOMHO-CUNOBOr0 MUKpocKona (Bn3yanusaumsa Bapmaunin NOBEPXHOCTHOIO TPEHUS),
Ha3blBaeTCA MUKPOCKOMMUEN
4. MeTog nccnenoBaHusi, B OCHOBE KOTOPOrO NIEXMUT UccnegoBaHme nokasnbHbIX 3apsg0BbiX
AOMEHOB Ha NOBEPXHOCTM 0bpasLa, Ha3biBaeTCs MUKPOCKOMMEN
5. Mepeuncnute meTogbl UCCnegoBaHus, NO3BOSAOLLME MONYYMTb N300paKEHNE OOHOCTEHHbIX
yrnepoaHbiX HAHOTPYOOK C aTOMapHbIM pa3peLLeHNEM:
6. Kakne gedekTbl OTHOCATCH K TOYEYHbIM?
a) NUHeKrHbIe, BaKaHCUK, NPUMECHbLIE aTOMbI;
0) BakaHCUK, MeXa0y3€enbHbIE aTOMbl, MPUMECHbIE aTOMbI;
B) Mexd)asHble rpaHnLbl, BaKaHCUK, rpaHunLbl 3epeH;
) BakaHCUN, MEXA0Yy3efbHble aTOMbl, MOBEPXHOCTHbIE aTOMBbI.
7. K kakoMy Tuny aeekToB OTHOCATCA ANCNOKaLNN:
a) TOYeYHblE;
0) NUHenHbIE;
B) ABYXMEpPHbIE;
) TPEXMEpPHbIE.
8. Kakne gedekTbl BO BCEX TPEX M3MEPEHUAX UMEIOT pa3mMepbl, CPaBHMMbIE C MEXATOMHbIM
pacCTosAHNEM:
a) TOYEYHbIE;
6) NUHenHbIE;
B) ABYXMEPHbIE;
r) TPEXMEpHbIE.
9. Yto Takoe geekT KpucTansimyeckon CTpyKTypbl?
) HECOOTBETCTBME NapamMeTPOB peLIEeTKN KPUCTaIIIOoB;
0) 6pak, BO3HMKaOLLMA NPy NPON3BOACTBE U3Lenus;
B) OTKIIOHEHME OT NEPUOANYHOCTUN PACMOSIOXKEHNA aTOMOB;
r) OTKNIOHEHME NapameTpa peLleTkM Kpucrtanna.
0. dedekT no ®peHkento — aTO:
a) NapHbI AedeKT, COCTOSALMIA U3 BaKaHCUM N MEXA0Y3ESTbHOIro aTomMa;
0) BakaHcus, Haxoaswasica B o6beme Kpuctanna,
B) NapHbIN AedeKT, COCTOSALLNN U3 BaKaHCUN U NPUMECHOIO aToMa;
r) aToM, HaXO4ALIMNCSA HA NOBEPXHOCTH.

=

OrlK-2
MNMepeyeHb 3apaHun ona oueHKn ccpopMUPOBaAHHOCTU KOMMNETEHLUN
11. Kak HasblBaeTCs fBMeHue yNpoYHeHns Matepuana nog 4encTBnem nnactuyeckom
aedopmaumn?
a) Tekctypa. 6) YnyyweHue. B) ledhopmaumoHHoe ynpodHeHue. 1) MNonvroHnsauus.
12. Yto Takoe pekpuctannusauma? 3To rpynna sBreHun, Npoucxoasaimnx npyu Harpeee
AeopMMpOBaHHOro MeTansna 1 oxBaTbiBaloLWUX ...
a) npouecchl 0bpasoBaHns cyb3epeH C ManoyrnoBbIMU rpaHMLLaMN, BO3HUKAOLLMMU MPpU
CKOSbXEHUN 1 nepenon3aHnm ANCroKauni.
6) BCe N3MEHEHMS KPUCTaNIMYECKOro CTPOEHNSA 1 CBA3AHHbIX C HUM CBOWMCTB.
B) NPOLIECChI 3apOXOEHNSA U POCTa HOBbIX 3€PEH C MEHBLUMM KOMMYECTBOM AeEKTOB CTPOEHUS.



) MIBMEHEHUS TOHKOWN CTPYKTYPbI (FMaBHbIM 06pa3oM yMEHbLUEHNE KONMMYECTBA TOYEYHbIX
aedekToB).
13. Kakoe cBOMCTBO MaTepuarna HasblBatoT BbIHOCIIMBOCTbLIO?
a) CnocoBHOCTb CONPOTMBIATLCA Pa3BUTUIO MOCTENEHHOTO pa3pyLueHnd, obecneynsas
paboTocnocobHOCTb AeTanen B Te4eHne 3a4aHHOro BpeMeHU.
6) CnocobHOCTb NPOTUBOCTOATL YCTANoCTH.
B) CnocobHocTb paboTaTb B NOBPEXAEHHOM COCTOSIHUM Nocne obpa3oBaHNSA TPELLMHBI.
r) CnocobHOCTbL NPOTUBOCTOATL XPYNKOMY pPa3pyLUEHUIO.
14. KakoBa KOHeYHasi Lenb LeMeHTaumm ctanun?
a) Co3gaHne Menko3epHUCTON CTPYKTYPbl CepALEBUHDI.
6) lNoBbIWEeHNEe coaepXkaHusa yrnepoaa B Ctanm.
B) MNony4eHne B n3genum TBepAOro NOBEPXHOCTHOIO COSA MPU COXPaHEHUN BA3KON CepaLEBUHbI.
r) YsennyeHve nnactTuyHoOCTU NOBEPXHOCTHOrO CrOS.
15. Kakne matepuanbl Ha3blBatOT KapOCTONKUMWN?
a) Metannbl, cnocobHble CONPOTUBAATLCA YacTO YepeayLUNMCS HarpeByY 1 OXNaXaeHuIo.
6) MaTtepuarnsl, CnocobHble CONPOTUBAATLECH KOPPO3MOHHOMY BO34ENCTBUIO ra3a npu BbICOKMX
Temnepartypax.
B) MeTannbl, cnocobHble COXPaHSATb CTPYKTYPY MapTEHCUTa Npu BbICOKUX TemnepaTtypax.

r) MeTannbl, cnocoBHble ANUTENBHOE BPEMS COMPOTUBIIATLECA Ae(POPMUPOBAHNIO N Pa3pyLLEHNIO

NPV NOBbILLEHHbIX TEMMepaTypax.

MK-3
1) Mpu 278 K xeneso (Fe) kpuctannusyetca B OLIK-cTpykTypy ¢ napametpom perueTkn 0,2866 HM.
Onpepenute NAOTHOCTbL Xeresa B r/cms.
2) Paccuntatb HeHyneBown CTPYKTYpHbIn dpakTop MUK pelleTkn, ecrniv aToMHbIM (hakTop paccesHus
paBeH f.
3) Ncnonb3ys 3akoH Berapaa, paccuntatbe napameTp KpUCTanMyeckon peLleTkn TBepaoro
pacteopa Pd-Cu(60%). MapameTpbl Ans meTannos pasHbl a=3.8902 (Pd), a=3.6250 (Cu) A
COOTBETCTBEHHO.

4) Onpegenutb yron mexay nnockoctamu (111) n (422) B kybnueckom kpuctansne.

Kputepum n wkanbl oueHnBaHuA 3agaHm ®0OC:
[nsa oueHnBaHMA BbINOMHEHMA 3a4aHUIN Ucnonb3yeTca 6annbHas Wwkana:
1) 3aKkpbITble 3a4aHug (TECTOBbLIE, CPeaHUN YPOBEHb CIOXHOCTN):

o 1 6ann — ykasaH BepHbI OTBET,;
o 0 6annoB — ykasaH HEBEPHbI OTBET (MOMHOCTBIO UITM YAaCTUYHO HEBEPHbIN).
2) OTKpbITblE 3a4aHUs (TECTOBbIE, NOBLILLEHHbLI YPOBEHb CIOXHOCTU):
. 2 6anna — ykasaH BepHbI OTBET,;
o 0 6annoB — ykasaH HEBEPHbI OTBET (MOMHOCTBIO UITM YAaCTUYHO HEBEPHbIN).
3) OTKpbITbIE 3a4aHUS (MUHU-KENCBI, CPeAHUA YPOBEHb COXHOCTH):
o 5 6annos — 3agaHue BbINOMHEHO BepHO (NorfydeH npaBusSibHbIN OTBET, 06OCHOBaH
(aprymeHTMpoBaH) xon, BbINOSIHEHMS (NPU HEOBXOOMMOCTW));
o 2 Ganna — BbINOMHEHME 3a[aHuA COLAEPXKUT He3HauuMTenbHble OWWNOKN, HO NpuUBEOEH

NMPaBUNbHbLIN  XOA4 PacCyXAEeHWN, WM MNONydYeH BEpPHbI OTBET, HO OTCyTCTBYeT
obocHoBaHWe xo[a ero BbIMOSHEeHUs (ecnM OHO 6bINo HeobBxoAuMMbIM), UNK 3afaHue
BbINOSIHEHO HE MOSIHOCTbIO, HO MOfyYeHbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaThl,
oTpaxarwLue npaBuIbHOCTb X04a BbIMOSHEHUS 3aJaHus, UNKu, B Cnyvae ecrnv 3agaHue
COCTOMT M3 HECKONbKUX NoA3adaHun, BEpPHO BbiNONHEHO 50% Takux noasagaHun,

. 0 6annoB — 3agaHve He BbINOMIHEHO WMAM  BbINOMHEHO HEBEepHO (MOnyyeH
HenpaBWIbHbIA OTBET, X0, BbINOSIHEHNS OLLUMOOYEH UM COAEPXUT rpybble owmnbKn).

3apaHua paspgena 20.3 peKOMEHAYHTCA K UCNONb30BaHWIO MNpU  NpPOBeAEeHUMU
ANarHoCTUYECKUX pPaboT C Lenbio OLEHKM OCTaTOYHbIX pe3yribTaToB OCBOEHUS JaHHOW
ANCLUUNIINHBI (3HAHUW, YMEHUI, HaBbIKOB).






