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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 — Xumus, husuka u MexaHUKa Mamepuasos

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-
MaTeMaTU4YecKnx Hayk, npodgeccop

7. PekomeHaoBaHa: Hay4HO-MeTOANYECKMM COBETOM XMMUYECKOro cpakynbTeTa, NpOTOKON
Ne5 ot 17.06.2021

8. YuebHbIn roa: 2021/2022 Cemectp(bi): 1



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

O3HakomneHue

CTYAEHTOB C

d)yHﬂ,aMeHTaJ'leblMVI

OCHOBaMM COBpEMEHHOro

MaTepuanoBegeHus, COCTOSSHMEM Hayknm O Matepuanax U OCHOBHbIMW Npobnemamu B obnactu
CUHTE3a NEepPCrneKTUBHbIX MaTepuarnoB pPasfiIMYHOro Ha3Ha4yeHusi, B U3y4YeHUU UX CTPYKTYpbl U
CBOWCTB

10. MecTo y4ye6HOM ancuMnnunHbI B cTpykType OOIT:

B1, ob6s3aTenbHas 4YacTb.

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

Kog HasBaHue Koa(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHns
KOMneTeHuuu
OlK-1 | CnocobeH OlK-1.1 | Acnonb3yeT npu 3HaTb:
ncnonb3osaTthb Npu pelueHun 3agav TEOpPETUYECKNE OCHOBbI KPUCTANIOXNMUU 1
pelleHun 3agav npodeccuoHarnbLHON | COBPEMEHHON HEOPraHNYEeCKon XMmMnm
npodeccuoHarnsHo AeaTensHoCTU maTtepuanos
N AesaTensHoCTH TeopeTnyeckune yMeTb
noHMMaHue OCHOBBbI NPUMEHSITL NPW peLleHun 3agad
TEOPETUYECKUX KpucTannoxummm u npodeccroHanbHon AeaTeNbHOCTU 3HaHUA
OCHOB COBpPEMEHHOW TEOPETUYECKNX OCHOB KPUCTaNNOXMMNA 1
crneumarnbHbIX 1 HeopraHn4Yeckon COBPEMEHHOW HEOPraHNYeCKOW XMMUM
MeXOUCUUNAMHaPH XMWY MaTepuanoB | Matepuanos
bIX pa3genos BnageTb
XUMUK, PU3NKKN 1 HaBblKaMu peLleHuns 3agad NpodeccnoHanbHom
MEeXaHWKN gesaTenbHoCcTu
MaTtepuanos OlK-1.2 | Ncnonb3yeT npu 3HaThb:
pelleHun 3agad TEOPETUYECKNE OCHOBbI MEXANCLUNITMHAPHBIX
npodeccuoHanbHON | pasfenoB MaTepuanoBeaeHns
AeaTensHoCTU yMeTb
TeopeTnyeckune NPUMEHSITL NPW peLleHun 3agad
OCHOBBbI npogeccnoHanbHon AeaTEeNbHOCTN 3HaHUSA
MEXONCUMMIIMHAPH | TEOPEeTUYECKUX OCHOB MEXOUCUMUMIMHAPHbLIX
bIX pa3genos pasgenos matepuanoBegeHus
maTtepuanosegeHus | Brnagetb
HaBblkaMW PeLUEHUS MEeXANCLMNINHAPHbIX
mMaTepuanosegyeckux 3agad
OlIK-2 | CnocobeH OlK-2.1 | MNMpoBogunt 3HaTb:
NpoBOAWNTbL CUHTE3 KOMMMEKCHbIN OCHOBHble CBOWCTBA (PyHKLMOHANbHbIX U
" KOMMNIeKCHble aHanus cBOWCTB KOHCTPYKUMOHHbLIX MaTepuanos
uccrnenoBaHus PYHKUMOHAmNbHbLIX U | YMETb
CBOWCTB KOHCTPYKUMOHHbIX NPOBOAUTL KOMMIEKCHbLIN aHanM3 CBOWCTB
PYHKLMOHANbHbLIX maTepuanos PYHKUMOHANbHbLIX U KOHCTPYKLMOHHBLIX
" maTepuanos
KOHCTPYKUMOHHbIX BrajeTb MeToAMKamMu aHanu3a 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
ONTUMaribHbIN n nccnegoBaHns NPOBOAUTL CUHTES3 U UCCIIeA0BaHUS CBONCTB
cnocob  pelueHwus CBOWCTB maTepuanos
nocTaBneHHon BrageTb MeToaMKamMu METOAMKN CUHTE3a U
3agaym nccrnefoBaHus CBOMCTB MaTepuaros
YK-1 CnocobeH YK-1.1 AHanunsupyeTt 3HaTb
OCyLLEeCTBMATb npobrnemMHyto NPUHLMMbLI BbISBNEHWS B3aUMOCBA3N MEXAy
KpUTUYECKUIA CUTYyaUMIo Kak COCTaBNALNMN YACTSAMU CUCTEMBI




aHanms

CuUCcTeMy, BbliABINAA

yMeTb

Npo6neMHbIX €e COCTaBIsilolWMe U | MPOBOAUTL aHanma npobrem v rnouck
cuTyaumn CBSI3V MEXOY HUMM | COCTaBNAOLLMX ee yacTei
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
pelueHus MPOEKTUPOBATL NPOLIECChI MO YCTPAHEHIO
npo6remHoi cutya- | NpoGreMHon cuTyauum
UMK, 1 MPOEKTUPYeT | BNageTb HaBblkaMu pelleHust NpoGreMHon
npoLecchl No ux CMTyaLumM Ha OCHOBE CUCTEMHOIO Noaxoaa
YCTpaHeHuHo
MK-3 CnocobeH MK-3.1 CnocobeH 3HaTb:
oBnagetb “cnonb3oBatb OCHOBHblE MeToAbl AMarHOCTMKM MU aHanusa
I:Ipod)eCCI/IOHaJ'IbHO 3HaHMsA O cocTase, MaTepnarnos
N [eATenbHOCTU CTPYKTYpe yMeTb:
OCHOBHLIE ceoncTeax ahEKTVBHO WX  WCMOMb30BaTb  AJS
TUNOBbLIMUA MaTtepuanoB Ansa
METOSAMW CUHTESa pelLeHIs 3334 pelleHns KOHKPEeTHbIX 3adady uankn u
" mMaTepuanoseaeHns | XMW1 TBEPAOrO Tena
3MeMEHTHOro COBpPEMEHHbIMM MeTogamMu 00paboTku
dhazoBoro cocraea, pesynbTaToB U3MEPEHUN
CTPYKTYpbI MK-3.2 Bnapeert 3HaThb
CBOWCTB OCHOBHbIMHU YCTPOWCTBO M NpuHUMN paboTbl Hanbonee
Marepmarnos METOAaMU CUHTe3a | ygcTO  KUCMONb3YEMOr0  aHANMTUYECKOTrO
(Bkntovas v aHanusa BeWeCTs | oGonynosaHms
HaHOMaTepuvarnbl) yMeTb
npaBunbHO BbIOMpaTb pPEeXNMbI ero
NCMNONb30BaHWS, HacTpauBaTb "
KanubpoeaTb npubop ANA  KOHKPETHOM
pellaeMon 3aga4m
BnageTb
MeTogamu  npobonoaroToBkM  Haubonee
4yacTo NCMNONb3yeMbIX 00beKToB
nccnenoBaHus

12. O6beM gMcuUNnuHbI B 3a4eTHbIX eaguHulax/yac. — 4/144.

dopmMa NPoMeXyTOYHOM aTTecTauumn — 3k3aMeH

13. TpypoemMkocTb No Buaam y4yebHon paboTbl

TpynoemMKocTb
Buz yue6Hoit paboTbl Bcero Mo cemecTpam
1 cemecTp
KoHTakTHas paboTa 54 54
nexkumm 36 36
npakTuyeckune 18 18
B TOM 4mCne:
nabopartopHble - -
KypcoBasi pabota - -
CamocTtosaTenbHas pabota 54 54
lMpomexxyTodHas atTectauns (05151 9K3aMeHa) 36 36
UToro: 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 BeegeHue: MaTepnanoBeaeHme Kak .ru/courselvie
MeXxaucuunnnHapHas MeXxancumnimHapHas oTpacsb 3HaHuA w.php?id=131
oTpachb 3HaHUS 46
1.2 dyHaameHTanbHble OCHOBLI | Knaccudukauyua matepmnanos. Kpuctannnyeckue
COBPEMEHHOro MaTepuarnbl: COBpEMEHHbIE MpeaCcTaBneHuns o
mMaTepuanoBegeHus. NpUHLMNax camoopraHMsaLmm NpocTbIX BELLECTB U
COeQMHEHNIN B KPUCTamNIIMYECKYIO peLleTky, o ee
aedektax pasHom MEPHOCTU (ToYeYHble 4edeKThl,
Avcnokaunv, BHyTPEHHE NOBEPXHOCTU pasaena,
cBobogHas MOBEPXHOCTb).
CTpYKTYPHbIN 1 CYyBCTPYKTYPHbIN AN3aliH
KpUCTanIn4yeckmx matepmanos, U3NKo-XMMMUYECKNE
npuembl 1 NOAxoabl.
13 ATOMHOe cTpoeHune ATOMHOEe CTpoeHne aMopdHbIX MaTepuanos: oT
aMmopdHbIX MaTepuanos CUNMKaTHbIX CTEeKON K MeTannuyeckum. lNoaxoabl K
nccrnefoBaHUI0 aTOMHOW CTPYKTYpbl. OBONOLNS
npeacTaBneHnin 0 CTPYKType aMopdHbIX MaTepuanos.
1.4 PaamepHbI adbdpekT PasmepHbIn addpekT (ha3oBbIi, CTPYKTYPHBIN,
CcybCTpYKTYpHBIN). ManopasmepHble CTPYKTYpbl —
OCHOBa CO3aHus HaHOMaTepuanoB U HaHOYCTPOWCTB:
ONCKpETHblE HaHOMaTepumarnbl (HAHOMOPOLLKW,
HaHOTPYOKM, HAHONEHTbI, HAHOHUTU, OYNNEPEHbI);
NMEeHOYHbIE HAHOCTPYKTYPbI; KOMMNAKTHbIE
HaHOCTPYKTYPUPOBAHHbIE MaTepuarnsl.
OcHoBHbIe HanpaBneHus ncecnegosaHni B obnactu
HaHoMaTepuarnoB. [Mpobnembl aTTecTaumm
Marnopa3smepHbIX CTPYKTYp. TexHuka besonacHomn
paboTbl C ANCKPETHLIMU HAHOMAaTEpPUanamu.
15 MeTtannuyeckue Cnocobbl 1 Npefernbl COBEPLUEHCTBOBAHNS
mMaTtepuansl. KOHCTPYKUMOHHbBIX U PYHKLMOHAMNbHbIX
MeTannm4yeckux maTepvanos
1.6 Kepamuyeckue OcoBEeHHOCTM aTOMHOWM CTPYKTYpPbI U CYOCTPYKTYpbI
mMaTtepuansbl. Kepamuyeckux matepuanos. [pobnema nnacTMyHOCTU
M NPOYHOCTU KEPAMMNYECKUX MaTepuasnos.
1.7 CoBpeMeHHble }
KOMMOSHLIMOHHbIE CoBpeMeHHbIe KOMMO3ULMOHHbIE MaTepuansl;
dYHKUNOHaNbHbIE HAHOKOMMO3UTbI
mMaTepuansl.
1.8 MaTepuansbl 4ns xpaHeHus .
_ MaTepwvansl Ang xpaHeHus BOOopoaa B TBepdon dase
BogopoAa B TBepaon hase
1.9 Matepwuans! ons MaTepwuarnbl 4ns cBepxnioTHOW 3anucy MHdopmauum
CBEPXNSIOTHOM 3anucu
MHdopMaLnn
1.10 | Ontnyeckune matepuansl OnTuyeckme matepuansl
1.11 | MaTepuansl ans MaTepwuanbl Ans npeobpa3oBaHNsi QHEBHOIO CBETa B
npeobpasoBaHns AHEBHOIO | Apyrue BUAbl SHEPrUu
cBeTa B Apyrue Buabl
aHepruu
1.12 | NepcnekTuBHbIE lMepcnekTnBHbLIE MaTepuansl AN CBETOAMOLO0B
MaTepuansl ang
CBETOAMOA0B
1.13 | Matepuansl gns MeauumHbl Matepuanbl Ans MeauumHbl
2. NpakTnyeckue 3aHATUSA
2.1 BeeneHue: https://edu.vsu

MaTepunanosegeHue Kak

PelueHne 3apga4 no teme

.ru/courselvie




MeEXOUCLUMITMHapHas
oTpacnb 3HaHUsA

w.php?id=131
46

2.2

COBpEMEHHOro
MaTepuanoBeaeHna.

dJyH,qameHTaan bl€ 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
BOAOpOAa 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

Peluenne 3apa4 no teme

2.13

MaTtepuansl Ans MeguuuHbl

Peluenne 3apa4 no teme

13.2. Tembl (pasaenbl) QUCUUNIMHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue Tembl
(pasgena) gucumnnuHbl

Buabl 3aHATWIA (KONIMYECTBO YacoB)

Jlekunun MNpakTnyeckmne

JlabopatopHble

CamocTtosaTenbHas

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
MaTepuarnbl.

10

Kepamuyeckue
mMaTtepuansl.

10

CoBpeMeHHble
KOMMNO3ULIMOHHbIE
Marepvansl.

MaTtepuansl ans
XpaHeHus Bogopoaa B
TBEpPAON (hase

MaTtepuansl ans
CBEpXMNMOTHON 3anucu
MHdopMaLnn

10

OnTtnyeckne mMmartepuanbl

N
=

11

MaTtepuansl ans
npeobpasoBaHus
OHEBHOrO CBeTa B gpyrue
BUAbI SHEPrK

12

[MepcnekTnBHbIe




mMaTtepwuansl Ans
CBETOAMOA0B

Mamepuarnbi 0nsa 2 1 4 v

13
MeOUUUHbI

NToro: 36 18 54 108

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

e MN3y4YeHWe OCHOBHbIX U JOMOMHUTENbHbIX NUTEepPaTyPHbIX NCTOYHUKOB;

e [OAroTOBKA K NPaKTUYECKUM 3aHATUAM

e [OAroToBKa pedepartoB

15. TMepeyeHb OCHOBHOM WU [AOMONIHUTENILHOU §nUTEpaTypbl, PeCcypCcoOB WHTEPHET,
Heob6XoaUMbIX O OCBOEHUSA AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmM8emcmeuu
¢ mpebosarusimu TOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKOS)

a) OCHOBHas 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.

FrommuwmelH I. @U3UKO-XUMUYECKUE OCHO8bI MamepuarnoeedeHusi /. FommwmelH ; nep. ¢ aHan. ; nod

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

3 Enucees A.A. ®yHKyuoHanbHble HaHomamepuarnsl / 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.N. HaHokpucmannudyeckue mamepuass! / A.N. lyces, A.A. Pemnenb. — M. : ®@uamamnum, 2000.
) — 224 c.

6 Cy3danees U.I1. Qusuko-xumusi HaHOKIIacmepos, HAaHOCMPyKmMyp u HaHomamepuarnos / W.I1. Cy3danes. —
) M. : KomkHuea, 2006. - 592 c.

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

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

9 Anbivmos M.U. MNopowkosasi Memarnnypausi HaHOKpucmannu4deckux mamepuanos / M.U. Anbimos. — M. :
) Hayka, 2007. — 169 c.

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

2005. — 205 c.

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHblie peCypCbl UHTEPHET)*:

Ne n/n Pecypc

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

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

3. dakynbTteta MIY B Internet,
www.e-library.ru - tHOpMaLMOHHBIN NopTan B 061acTn Haykn, TEXHOMNOrMKU, MEANLIMHbI 1

4. obpasoBaHus, cogepxalun pedepaTbl U MOSHbIE TEKCTLI 6ornee 12 MITH Hay4HbIX CTaTen 1
nyGnvkauyun.
http://iric.imet-db.ru/ - Basa gaHHbix IRIC (Information Resources of Inorganic Chemistry)

5. COOEPXKUT KpaTKyto nHdopmMaLmio 06 MHPOPMALIMOHHBIX CUCTEMaXxX B 061acT HEOPraHUYECKOn
XUMWUW N MaTepuanoBegeHus.

6 https://www.lib.vsu.ru/ - canTt 3oHanbHon Hay4yHon Bubnunotekn BopoHexckoro

rocy4apcTBEHHOro yHUBepcuTeTa

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHus ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKU, MemoOu4YecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n McTOoYHUK



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
OUCUMNNUHBLI, BKMOYaA [OUCTaAHUMOHHbIe obpa3oBaTenibHble TexHonorum (OOT),
3neKkTpoHHoe ob6y4vyeHne (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 NpoBeAEeHUA TEeKYLeNn N NPOMEXYTOYHOWN aTTecTauum

MopsiAoK OLEeHKM 0CBOEHMS 0byYatoLwmMmncst y4ebHoro MaTepuana onpeaensieTcs

CoAepXXaHNeM crieQyroLmnx pasaenos ANCUMNIUHGIL

HavnmeHoBaHue WHankaTop(bl
rrl\;gn pas;aena ACLMNMHbI K?_ll\al;'ﬂ(%;;%H ﬂcﬁmmeﬁﬁg) OueHouHble cpeacTsa
(mopyns) KoMneTeHummn
BeeneHue: YK-1 YK-1.1 YCTHBIN 0ONpoc
MaTepunanoBeaeHue kak OrnK-1 YK-1.2
1 | MexancumnanHapHas OnK-2 OMNK-1.2
oTpacnb 3HaHUs OnK-1.2
OrkK-2.1
OlK-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
aMopdHbIX MaTepmanos OrlK-1 YK-1.2
3 OrlK-2 OrliK-1.2
OrliK-1.2
OrK-2.1
OlK-2.2
PaamepHbI adhdpekT OrlK-1 OrlK-1.2 YCTHbIN onpoc
OrK-2 OnK-1.2
4 MK-3 OnK-2.1
OrliK-2.2
MK-3.1
MK-3.2
MeTannuyeckne OrlK-1 OrK-1.2 YCTHbIN onpoc
mMaTepuansbl. OriK-2 OMNK-1.2 Joknagpbl
5 MK-3 OnK-2.1
OrliK-2.2
MK-3.1
MK-3.2
Kepamnyeckue OrlK-1 OrllK-1.2 YCTHbIN onpoc
maTtepuansil. OriK-2 OnnK-1.2 Joknagbl
5 MNK-3 OnK-2.1
OrlK-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 OlnK-2.1
OrliK-2.2
MK-3.1
MK-3.2
8 MaTtepuansl ans OlK-1 OriK-1.2 YCTHbIN onpoc
XpaHeHusi Boaopoaa B OrnK-2 ONnK-1.2 Joknagbl




HavmeHoBaHue WHankaTop(bl
N | pasnena avcupnmmbi K?_l“l’,'l';‘(a;;a"' ,EI,OACTI/IN(eI-FI)IEIFl) OuerouHbie cpeAcTsa
(mopgyns) KOMNeTeHummn
TBEPOON (hasze MK-3 OrK-2.1
OriK-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
MnK-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 OlK-1.2 YCTHbIN onpoc
npeobpasoBaHus OrliK-2 OnK-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
Mamepuarnsbi 0ns OrnK-1 OrK-1.2 YcTHbIN onpoc
MeOUUUHbI OriK-2 OnK-1.2 Hoknagpl
13 MK-3 OnK-2.1
OrlK-2.2
MK-3.1
MK-3.2
MpomexyToyHas aTTectauus
lNepeyeHb sorpocos
dopma KOHTPONS — 9K3aMeH

20 TuvnoBble OLEHOYHbIE cCpeAcTBa M MeTOoAMYECKMEe MaTepuanbl, onpeaensroLwme

npoueaypbl oueHnBaHunsA

©CoNor~WDNE

1. COBpeMeHHbIe npeacrtaBneHna o npuHumnax opraHn3aunmn npocTbiX BELWECTB U CoeMHEHUN B

20.1 Tekywasn aTrectauus
Tembl 4OKNAOO0B:

MeTannuyeckne matepuvarnbl.

Kepamnyeckne matepuarnsi.

CoBpeMeHHbIe KOMNO3MLUUOHHbIE MaTepuans.
MaTtepunanbl gns XxpaHeHusi Bogopoaa B TBepaon dase
MaTtepunans! ons cBepxnnoTHOW 3annucu nHdopmaumm
OnTuyeckne matepuansl

MaTepuanbl Ans npeobpa3oBaHNs AHEBHOIO CBETA B ApYrvMe BUA4bI SHEPTUN

MepcnekTnBHbIE MaTepuarnsl AN CBETOAMOO0B
MaTepuansl Ans MeauuuHbl

20.2 NMpomexyTo4yHasa aTTrecTauusa
lMepedeHb BONPOCOB K 9K3aMeHy:

KPUCTannuyeckyto peLueTky




2. lpupopa pasmepHoro acdhdpekTa MarHUTHbLIX CBOMCTB MaTepmnasoB

3. TouyeuHble gedekTbl: BUAbI: NpUpoaa, KONMYEeCTBEHHbIE OLEHKW, METOAbl  U3MepeHnd

4. ®yHaoameHTarnbHble NOAX0Abl K YNPOYHEHWNIO KOHCTPYKLUNOHHBIX MaTepmanos

5. [Oucnokauuun: BUAbl, NPUpoAa, posb

6. OcobeHHOCTM aTOMHOM CTPYKTYpbl M CYOGCTPYKTYpbl Kepamuyeckux matepuanos. [1pobnema
NAacTUYHOCTU U MPOYHOCTU KepamMmUyeckux maTepmanos

7. CoBpeMeHHble npeacTaBneHnst 0 CTPYKTYpe MeX3epeHHbIX rpaHuLy

8. [logxogbl K co3gaHUo HAHOKOMMO3NTOB

9. Knaccudukauma MexdasHbIX rpaHul, B KpucTannuyeckux matepuanax. CTpykrypa
MeXdasHbIX rpaHunLy

10. MaTepuanbl gnga xpaHeHna Bogopoaa B TBepaon dpase

11. CrtpykTypa cBO6OHOM NOBEPXHOCTU, METOAbLI ONUCAHUS

12. MaTepwuanel Ang cBepxXnsoTHOM 3anucu nHdopmaumm

13. ATOMHOe CTpoeHMe amopHbIX MaTepuarnoB: OT CUMMKATHbIX CTEKON K MeTannnyecKum.
Moaxodbl K nccnefoBaHUIO aTOMHOW CTPYKTYpbl. OBOMOLUNA NPEeACTaBNeHUNn O CTPYKTYpe amMopdHbIX
mMartepuanos

14. OnTunyeckue maTepuanbl, CNOCOObI yNpaBreHns CBOMCTBaMM

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

16. lNMepcnekTvBHbIE MaTepuanbl Ans npeobpas3oBaHWst cBeTa B anekTpuyectBo. [lpuHumMnbI
BblGopa. Mpumepsl.

17. Moaxoabl kK cO30aHMI0 OUCKPETHBIX HAHOMAaTepmnanosB

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

19. lMoaxoapl K CMHTE3Y KOMMaKTHbIX HAHOCTPYKTYP

20. MeTogbl aTTECTaALMM CTPYKTYPbI HAHOMaTEPMAoB

21. lMpupoaa pasmepHoro addekTa MexaHUYEeCKUX CBONCTB MaTepmanoB

22. [neHo4YHble reTepOCTPYKTYpPhI: Kraccudukaumns, ocobeHHOCTM CBOWCTB, NX Npupoaa

23. lNpupoaa pasmepHoro aghdekTa afeKTpn4eCcKux CBOMCTB MaTepmnanos

24. TMoaxofbl K CTPYKTYPHOMY M CYyOCTPYKTYPHOMY AU3alHY MaTepunanos

OnucaHue TexHonorMm NpoBeaeHns
Ha nogroToBky nucbmeHHoOro oteseta Ha Bonpocbkl KM (Ha nuctax otBetoB) aaétcsa 60 MuHyT,
rnocne aToro NpoBoANTCA ycTHas becepna.
TpeboBaHUA K BbINOMHEHWNIO 3a4aHWK, LWWKanbl N KPUTEPUM OLIEHNBAHMS
[nsa oueHnBaHnA pe3ynbTaToB 06y4eHMsa Ha 3a4eTe ucnonb3yeTcsa 4-6annbHas Wkana: «OTIINYHOY,
«XOPOLLOY», «yOOBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

YpoBeHb
KpnTepum oueHnBaHnsa KoMmneTeHuunin cchopmmpoBaH LLikana oueHokK
HOCTH
KOMMeTeHUun
OOyvatoluinica B MOMHOW Mepe 3HAeT OCHOBHble HanpaeneHusl | MoBbILEHHbIN OTnnyHo
pasBUTUA  MaTepuanoBedEeHUsl, COBPEMEHHbIE  KOMMO3WLMNOHHbIE, YPOBEHb
Kepamudeckue, MeTanfiMyeckme matepuarsl, ONTUYeckMe maTtepuansi,
nepcnekTuBHble (PyHKUMOHANbHbIE MaTepuarnbl, YyMEeT MpPUMEHSTb
Nony4eHHbIEe 3HAHWSA NPW BbINOSTHEHWUM NPAKTUYECKUX 3agaHni
Obyvarowuincs 3HaeT  OCHOBHblE HanpaBneHus pas3BuTHS BasoBbin Xopowo
MaTepuanoBefeHNsi, COBpEMEHHbIE KOMMO3ULIMOHHbIE, KEpaMNYeCKMe, YPOBEHb
MeTannmyeckme mMaTepuansl, onTuyeckme maTepuansi,
nepcnekTuBHble (PyHKUMOHANbHbIE MaTepuanbl, YyMEeT MpPUMEHSTb
Nofy4YeHHble 3HAHWUSA MPU BbLINOMHEHUM MNPaKTUYECKMX 3adaHui, HO
[0MycKaeT He3HaYnUTeNbHble OLINOKK
OOyvatowuiica Bnageet dparMeHTapHbIMU 3HaHMAMU OO0 OCHOBHBIX [NoporoBbii YpnosneTsopu-
HanpaBfeHUsIX pasBUTUS MaTepuanoBedeHus, He YMEET MPUMEHSTb YPOBEHb TEnbHO
Nony4YeHHble 3HaHWSA
Ob6yyaowmnca AeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHble 3Ha- - HeygosneTtsopu-
HUS. TENbHO




