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NPOrPAMMA
rOCYAAPCTBEHHOWN UTOrOBOW ATTECTALIM

1. Kog u» HaumMeHOBaHMe HanpaBrieHUsSI NOArOTOBKU:

04.03.02 Xumus, hmnsnka n mexaHnka matepmanos

2. NMpodunb noaroToBKU:

MaTepuanoBegeHue n MHOYCTPUS HAHOCUCTEM

3. Keanudmkauusa BbinyCKHUKa: 6akanaBp

4. dopma(bl) 06yyeHUA: ovHas

5. PekomeHpaoBaHa Y4YeHbIM COBETOM XMMUYECKOro (hakyrnbTeTa
npoTokon Ne 10-04 ot 24.04.2025

6. Y4yeOHbIN roa: 2025/2026



7. Uenb rocyaapcTBeHHOW UWTOroBOW aTtTecTauuu:

onpegeneHne CcooTBeTCTBUA

pe3ynbTaToB OCBOEHMSI 0ByYaroLLMMNUCS OCHOBHOM obpa3soBaTtenibHOM nporpamMmmbl XuMus,

dusmka u

MeXaHuKa MaTepunarioB

COOTBETCTBYHOLLUM

TpeboBaHnam SrocC no

HanpaBsfeHMo MNOAroTOBKM XuUMUA, DU3NKa MU MexaHwka maTepuarnos, YTBEPXAEHHOro
npukaszoM MuHobpHaykm oT «13» nona 2017 r. Ne651 (pernctpaumoHHbin Homep 47646).

8. MecTto rocypnapcTtBeHHOM MTOroBou artrectauum B cTpyktype OOIl: brnok B3,

0a3oBag 4YacTb

9. ®opma(bl) rocyaapcTBEHHOW UTOrOBOM aTTeCcTauuu:
— TOCyOapCTBEHHbIN 3K3aMeH;
— 3awwmTa BbINYCKHOM KBanudukaunoHHon pabotbl (BKP).

10. MnaHupyemblie pe3ynbTaTbl OCBOEHUA oOOpasoBaTeNibHOM NporpamMmbli
(KoMneTeHUMn BbINYCKHUKOB):
Kateropusa ® K
YHWBEPCANBHLIX Kon OpMYyIIMpOBKa oA u hopmynupoBKa MHAVMKaTopa
N KOMMNeTeHLUun AOCTUXEeHUSA YHMBepPCanbHOW KOMNEeTeHUun
KOMMeTeHUUn
YK-1 CnocobeH ocyuwectenath | YK-1.1 AHanusmpyeT npoOnemHyio cuTyaumto

CuctemHoe n

NMOUCK, KpUTUYECKNi
aHanu3 n CMHTE3
uHOpMaUnKM, MNPUMEHSATb
CUCTEMHbIA Noaxod Ans

KaKk CUCTeMy, BbIABNAA ee CcocCTaBndAwume u
CBA3N Mexay HUMW.

YK-1.2 Wcnonb3ys NOrmMko-meToaosnorm4eckunin

KpuTneckoe WHCTPYMEHTapWiA,  KPUTUYECKM  OLeHMBaeT
MbILLNEHME peLleHnst  MoCTaBMEHHbIX
3apay HadeXHOCTb NCTOYHMKOB nHdopmaLuuu,
COBPEMEHHbIX KOHUenuun unocodckoro u
coumanbHOro xapaktepa B CBOEN npeameTHON
obnactu.
YK-2 CnocobeH onpegenatb | YK-2.1 dopmynupyeT B pamkax NOCTaBfEHHOWN
Kpyr 3agady B pamkax | uemm Kpyr 3agav, COOTBETCTBYHOLLNX
nocTtaBfieHHON uUenu U | TpeboBaHMAM NPaBOBLIX HOPM.
BbIOMpaTb  ONTMMaribHble .
CocoBbl  MX  pelueHus, YK-2.2 TlpoektupyeT peLueHue KOHerTHOIf
Mcxods M3 AeiicTeylowumx | 33A@4M C y4ETOM BOSMOXHBIX OrpaHU4eHuil
NPaBOBbIX Hopw, | AGVCTBYIOLUMX NPABOBLIX HOPM.
NMEIOLMXCA  PECYPCOB 1 | yK-2.3 PeluaeT KOHKPETHYIO 3aaady C y4eToMm
OrpaHn4eHum Tpe60oBaHMit NPaBOBLIX HOPM.
Paspabortka YK-2.4 dopmynupyeT KOHKPETHYIO,
peanu1saumna NpoexkTos cneumduyHylo, W3MEPUMYIO BO BpPEMeHW W
NpocTpaHCTBe Lenb, a Takke onpegenset
OOPOXHYIO KapTy OBWXKEHMUS K Lienu, ncxons 13
UMEIOLLNXCA PeCypCOB U OrpaHnyeHunn
YK-2.5 CocTaBnseT nepapxmyeckyto CTPyKTypy
pabor, pacnpegensiet no 3agavam
hMHaAHCOBLIE U TPYOOBLIE PECYPCHI.
YK - 2.6 OueHuBaeT 3dPGPEKTUBHOCTb
pe3ynbTaToB MpoekTa
YK-3 CnocobeH ocyuwectenaTth | YK-3.1 OnpemensieT cBOW ponb B KOMaHzge,

KomaHgHas paboTa u
nnMaepcTeo

coumarnbsHoe
B3aMmogencTeme "
peanusoBbIBaTh CBOIO
porb B KOMaHae

Mcnonb3yaA KOHCTPYKTUBHbIE CTpaTterun Aand
DOCTUXEHUSA NOCTaBMEHHOW LieNn.

YK-3.2 YuntbiBaeT ocobeHHOCTU cOBCTBEHHOro
noseaeHus, nosefeHns ApPYrux y4YacTHUKOB U
KOMaHAbl B UenoM npu peanu3aumm cBoeun




poJS1n B KOMaHae.

YK-3.3 TlnaHupyeTr cBoM pOencTBus  And

DOCTUMXKEHUSN 3aaHHOro pes3ynbTara,
aHanuaunpyeT Ux BO3MOXHble NOCNeaCcTBUs, Npu
Heob6xoaumMocTH KoppekTupyeTt TNUYHbIE
JencTeus.

YK-3.4 OddektmBHO B3aUMOLENCTBYET C
OPYIMMU  YfieHamMu KoMaHdbl, B TOM 4uche
ocyLecTBnseT obmeH UHpopmaumen,
3HaHUAMU U OMbITOM C YN€HaMM KOMaHAbI,

oueHuBaeT naen Opyrmx 4neHoB KoOMaHAbl And

AOCTVKEHUSA MoCTaBMeHHOM uenu "
npeacTaBneHus pe3ynbLTaToB paboTbl
KOMaHzbl.

YK-3.5 CobniogaeT yCTaHOBIEHHbIE HOPMbI U
npasuna KOMaHAHOW paboTbl, HECEeT NUNYHYI0
OTBETCTBEHHOCTb 3a 06LWuiA pe3ynbTarT.

YK-3.6 PerynupyeTt " npeogonesaet
BO3HUKaKOLLMe B KOMaHae pa3Hornacuvsa,
KOH(NMKTbI HA OCHOBE yyeTa MHTEepPecoB BCEX
CTOPOH.

KomMyHwmKaums

YK-4

CnocobeH ocyLlecTenaTb
OENOBYD  KOMMYHUKaLWIO
B YCTHOW W NUCbMEHHON
dopmax Ha
rocyaapCTBEHHOM "
WHOCTpaHHOM(bIX)
A3blke(ax)

YK-4.1 Bblbupaet Ha rocygapcTBEHHOM W
WHOCTPaHHOM A3blke KOMMYHWKaTUBHO
npvemrnemble cTpaTerMm 4enoBoro obLeHns

YK-4.2 Wcnonb3syet WMHpOpPMaLIMOHHO-
KOMMYHWKALMOHHbIE TEXHONOMMMU MNpu Moucke
HeobxogMMonm  uMHdoOpMauuMnm B npouecce
peweHns  CTaHAapTHbIX  KOMMYHWKaTUBHbIX
3aJa4y Ha rocyaapCTBEHHOM SA3bIKe

YK-4.3 BepeT OenoBylo nepenncky, yuutbiBas
0COOEHHOCTM CTUINCTUKM  odomuManbHbIX W©
HeoMUuManbHbIX MUCEM, COLMOKYIbTYPHbIE
pasnuuua B dopmaTe KOppecnoHOeHUun Ha
rocynapCTBeHHOM A3blKe

YK-4.4 [OemoHcTpupyeT WHTErpaTuBHbIE
YMEHUs ucnonb3oBaTb avanornyeckoe
obLeHne ans COTpygHun4yecTBa B
akageMumyeckon u OenoBol KOMMYyHMKaUMK Ha
rocynapCTBeHHOM 3blke

YK-4.5 Bnapgeet WHTErpaTUBHbIMM
KOMMYHUKATUBHbIMW YMEHUSIMA B YCTHOW U
NMUCbMEHHON WMHOA3BIYHOW peyn

YK-4.6 BbibvpaeT Ha rocygapCTBEHHOM SA3blke
KOMMYHVUKaATUBHO  MpUEMNneMmble  cTpaTermm
[enoBoro oouieHns

MexkynbTypHOEe
B3aMmogencTene

YK-5

CnocobeH BocnpuHUMaTL
MEXKYNnbTypHOE

pa3Hoobpasve obuecTBa
B coumarnbHo-
NCTOPUYECKOM, 3TUYECKOM

YK-5.1. OnpepensieT cneuudundeckne 4epTbl
NCTOPUYECKOro Hacrneamnss U COLMOKYIbTYPHbIE
TpaguuMM  pasfnyHbIX  couManbHbIX  Tpynm,
onMpasicb Ha 3HaHWe 3TanoB MWCTOPUYECKOTO
passutua  Poccum  (BknwYas  OCHOBHblE




" dunocodckom
KOHTEKCTax

COBbITUSA, OCHOBHbIX UCTOPUYECKMX AesATenen) B
KOHTEKCTE  MWPOBOM  uUCTOpUM U psida
KynbTYpHbIX TpaauumMn mupa (B 3aBUCMMOCTM OT
cpeabl 1 3agad obpasoBaHus).

YK-5.2  YuyutbiBaeTr npu  couuanbHOM U
npodeccuoHanbHOM  OOLIEHUN  MCTOPUKO-
KynbTypHOE Hacnegue u COUMO-KYNbTypHbIE
TpaguuMM  pasnnyHbiX  coumanbHbIX  rpynn,
3THOCOB W KOHECCUW, BKMOYasd MUPOBbIE
penurumn, unocodgckme n aTu4eckme y4eHusl.

YK-5.3 Ywmeert KOHCTPYKTMBHO
B3aMMOAEWNCTBOBAaTb C MOAbMU C Y4ETOM MX
COLMOKYNbTYPHbIX 0COBeHHOCTEM B  Lenax
YCMELIHOMO BbIMOMHEHNUS NPOdECCUOHAaNbHbIX
3aay u ycuneHus coumnanbHOW MHTerpaunm.

CamoopraHusauus u
camopa3sBuTre (B TOM
ynucne
3g0poBbecbepexeHmne)

YK-6

CnocobeH ynpaenstb
CBOUM BpeMeHeM,
BblCTpanBaTb "
peanun3oBbIBaThb
TpaekToputo
camMopas3BuUTMSI Ha OCHOBE
NpUHUMNoB obpasoBaHus
B TEYEHME BCEW KU3HU

YK-6.1 OcyuwecTBnsieT camMoauMarHoCTUKy W
NPUMEHSIET 3HaHMA O CBOUX JIMYHOCTHbIX
pecypcax Ans  YyCNewHOoro  BbINOSIHEHUS
y4yebHon 1 npodeccnoHanbHoOn OeATENbHOCTMY.

YK-6.2 [MnaHupyeT nepcnekTuBHble LEenn
COBCTBEHHOW AEATENBHOCTU C Y4ETOM YCITOBUMN,
CpeacTB,  MWYHOCTHBbIX  BO3MOXHOCTEN U
OrpaHMYeHnn, 3TanoB KapbepPHOro pocCTa,
BPEMEHHOM nepcneKTmBbl pas3BuUTuS
AesTenbHoCTU 1 TpeboBaHWM pbiHKa Tpyaa.

YK-6.3 Onpegenset 3agadvn camopasBuTus U
npoceccMoHanbLHOro pocTa, pacnpegenser ux
Ha [Jonro-, cpefHe- W KPaTKOCPOYHble C
060CHOBaHMEM aKTyarnbHOCTU U onpeaeneHnem
HeobX0AMMbIX PEeCypCOB A1 UX BbIMNOSTHEHWS.

YK-6.4 PeanuayeT HaMeYeHHbIe Lenu u 3agadm
JeATenbHOCTM C y4eTOM YCMOBUW, CPeacTs,
NINYHOCTHBIX BO3MOXHOCTEW, 3Tanos
KapbepHOro pocTa, BPEMEHHOW MepCneKkTuBhbI
pasBuUTUA OEATENbHOCTU N TpeboBaHUA pPbIHKa
TpyAa.

YK-6.5 VcnonbsyeT WHCTPYMEHTbl M MeToAbl
yrnpaBreHnss BpeMeHeM NpWU  BbIMOSIHEHUM
KOHKPETHbIX 3adad, NpOeKTOB, NPy AOCTUXEHUN
NOCTaBIIEHHbIX LieNen.

YK-6.6 Kputnuyecku oueHunBaeT a(pekTnBHOCTb
Ncnonb3oBaHUsA BpPeMeHW W ApYrux pecypcoB
OTHOCUTENBLHO pEeLleHUss MOCTaBIeHHbIX 3ajad
W NOMNy4YeHHOoro pesynesrara.

YK-7

CnocobeH nopaepxmBaTb
OOIMKHBIN YpOBEHb
dmamnyeckomn
NnoAroTOBIIEHHOCTU
obecneyeHusi
MOJIHOL,EHHOW coumarnbHOn
" npogeccuoHanbHom
OEeATENbHOCTH

ans

YK-7.1 Bblbupaetr 3gopoBbecbeperatouine
TexHonormn Ona noagepxaHma  300poBOro
obpasa XW3HW C y4eToM DU3MONOrMYECKMX
ocobeHHocTeN opraHn3mMa.

YK-7.2 MNnaHupyeT cBoe paboyee n cBobogHoe
BpemMs  ONS  ONTMManbHOro  codveTaHus
PU3NYECKON U YMCTBEHHOW Harpysku wu




obecneyveHns paboTocnocobHOCTH.

YK -7.3 CobntogaeT u nponaraHaupyeT HOPMbI
3gopoBoro obpasa KM3HM B PasfMYHbIX
YKM3HEHHbIX CUTYaUUsiX 1 B NPOGECCUOHANbHOMN
OesATenbHOCTH.

YK-7.4 MoHnmaet pornb dusunyeckon
NnoaroToBNEHHOCTH ans obecneyeHus
MOMNHOLEHHOMN couunanbHOn "

npodeccnoHanbHON OeATENbHOCTH.

YK-7.5 Wcnonb3yeT MeTOAMKY CaMOKOHTpOns
ana  onpegeneHuss  ypoBHS  300pPOBbA U
domamyeckomn NnoAroTOBMEHHOCTH B
COOTBETCTBMM C HOPMAaTUBHbIMK TpeBOBaHMAMM
n ycnosusmu OGyayuien npodeccrmoHansHou
OeATenbHOCTH.

YK-7.6 TlMopgepxuBaeT [OMKHBIN  YPOBEHb
dmanueckomn NMOAroTOBMNEHHOCTH ans
obecneyeHnss MONMHOLEHHOW COUManbHOW 1

npodeccuoHanbHON AesATeNbHOCTU, PErynspHO
3aHMMasICb (PU3NYECKMMUN YNIPaXKHEHNSIMU.

YK-8 CnocobeH cospgaBatb W | YK-8.1 WpeHTudumumpyeT 1 aHanusmpyet
noagepXxmearb B | onacHble W BpeAHble aKTopbl 3rIEMEHTOB
NOBCEOHEBHOW XW3HU M B | cpedbl 0buTaHusa u B paMmkax OCYyLLECTBNSEMON
npoceccuoHansHoOn OEeATenbHOCTW; 3HaeT OCHOBHblIE BOMPOCHI
AeaTensHoCTU 6e30MacHOCTN XN3HeaeATeNbHOCTHY;
6esonacHble ycrnosus .
KUBHEAESTENbHOCTI  [Si YK-8.2 CnocobeH ocyLlecTBNATbL AENCTBUS MO
coxpaHeHus  npupogHoi | MPEACTBPALLEHNIO _ BO3HMKHOBEHMS
cpebl, obecneyenus | PE3BbINAHbIX cuTyauun NpVPOAHOro,
YCTOMUMBOTO paseuTus | TEXHOrEHHOrO, coumansHoro (buonoro-
o6lecTBa, B TOM uncre coEmaanoro) MPOMCXOXKAEHMS;  FPAMOTHO
npu yrpose | AecTBOBaTb B 4YpEe3Bbl4AWHBIX  CUTYaLIWsIX
BO3HUKHOBEHMN MUPHOMO M BOEHHOIMO0 BPEMEHW, COo3[aBaTb
BesonacHocTb Yype3BblYanHbIX CUTYyaLMn GesonacHble ycnosnsi peanusatinm
Xn3HedeaTenbHoOCTH N BOEHHbIX KOHIMKTOB MPOCPECCUOHANEHOM AGATENEHOCTH;
YK-8.3 [0TOB nNpuHUMaTL y4acTve B OKa3aHuu
nepBon U 3KCTPEHHOW [OO0MCUXOSIOrM4Yeckomn
noMowm npu  TpaBMax W HEOTMOXHbIX
COCTOSIHMAX, B TOM 4ucre B  YCIOBUAX
YypesBblYaNHbIX CUTyaLMn B MUPHOE U BOEHHOE
Bpems;
YK-8.4 CnocobeH obecneunte Ge3onacHble
nvnu  KomopTHble ycrnoBus  Tpyda Ha
paboyem MecTe, B TOM 4uCMle C MOMOLLbHO
cpeacTB  3aWuThl; BbIABUTb W YCTPaHUTb
npobnembl, CBsi3aHHble C  HapyLeHUsMM
TexHWKn 6e3onacHocTn Ha paboyem MecTe;
YK-9 YK-9 CnocobeH YK-9.1 lNoHumMaeT 6a3oBble NPUHLMNMI
OKoHOMMYecKas npvHUMaTh PYHKLMOHNPOBAHUSA 3KOHOMMUKM
KynbTypa, B TOM Yucre 060CHOBaHHbIE
drHaHcoBas 3KOHOMWYECKME peLLeHns YK-9.2 |_|OHI/IMae'1' OCHOBHBIE BIAAB .
FPaMOTHOCTb B PA3NMUHbIX 0BNACTX rocygapCTBEeHHON coLmnanbHO-3KOHOMUYECKON

Xn3HegeATernbHOCTU

NONMUTUKN N UX BNNAHNE Ha nHOnBNOa




YK-9.3 Ucnonb3yeT pmrHaHCOBbLIE MHCTPYMEHTbI
AN ynpasneHus nNMyHbIMKU rMHaHcamm
(MMYHBIM BlogXEeTOM).

YK-9.4 MNMpumeHsaeT meToabl IMYHOIO
3KOHOMMYECKOro 1 (OMHaHCOBOrO
NNaHNUpoBaHUSA AN OCTUXKEHUS
NOCTaBMEHHbIX Lienen.

YK-9.5 KoHTponnpyeT cobcTBEHHbIE
3KOHOMUYECKNE N (PUHAHCOBBLIE PUCKU

YK-10 | CnocobeH dopmuporath | YK-10.1 MNMposiBnsieT roTOBHOCTb
HeTepnnvoe OTHOLLeHue K ,EI,OGpOCOBeCTHO BbINOJTHATb
KOpPYNLUOHHOMY npodeccnoHarbHble 00513aHHOCTU HA OCHOBE
nosegeHuto NPUHUMNNOB 3aKOHHOCTHN
YK-10.2 MNoanepxmBaeT BbICOKUIA YPOBEHb
"paxgaHckas nosmunsa . .
NINYHON N NPaBOBOW KyNbTypbl, cobnogaeT
AHTUKOPPYNUMOHHbIE CTaHOapTbl NoBeAEeHUA
YK-10.3 Jaét oueHky n npecekaet
KOppynunoHHOE noeseaeHne, BbiABIAET
KOPPYMNUMNOHHbIE PUCKUN
KaTteropus Kon PopmynmpoBKa Kog n oopmynupoBka nHgukartopa
KOMMeTeHLu1i KOMMneTeHLun OOCTUXEHUA KOMMeTeHUUn
Cnoco6eH ncnonbaoeate | OMNK-1.1. McnonbayeT npu pelueHnn 3anad
npuv peLlieHnn 3agay npodeccmoHansHoN AeaTenbHOCTH
npodyeccnoHanbHom TeopeTnyeckne OCHOBbI (PUNKO-XUMUN
0eATeNbHOCTU NOHUMaHMe | NONyNnPOBOAHUKOBBIX MaTepuanos
TeopeTUyYecKux OCHOB
XMW, PU3NKN Or1K-1.2. NcnonbayeT npu peleHnn 3agad
MaTepuarnoB U MeXaHUKK npOCbeCCMOHaJ_IbHOM 0eATeribHOCTU
maTepuarnos TEOpEeTMYECKNE OCHOBbI CTPYKTYPHOM XMMUK
HeopraHn4yecknx maTepuarnoB
OrK-
1. OrlMK-1.3. Ncnonb3ayeT npu pelleHnn 3anad
npodgeccmoHarnbHoOn AeAaTeNbHOCTH
TeopeTnyeckmue OCHOBbI MEXaHUKK
Obuenpocecc MaTepuanos
NOHanbHbIe
HaBbIKU OrlMK-1.4. NpepnnaraeT nHTEpnpeTaumio
pesynbTaToB 9KCMNEPUMEHTOB U pac4eTHO-
TeopeTnyecknx paboT ¢ NCNonNb30BaHUEM
TeopeTMYECKUX OCHOB XUMUU, (OU3UKU U
MEXaHWKN MmaTepuasnos
OlK- | CnocobeH npoBOAUTL C OlK-2.1. PaboTaeT ¢ XuMn4ecKkMmu
2. cobnogeHnem Hopm BeLLleCTBaAMM C COBIIOAEHNEM HOPM

TEXHUKN ©De3onacHoCTH
3KCNEPUMEHT MO CUHTE3Y
N aHanmMsy XMMmM4YecKmx
BELLEeCTB, UCCNEeAOBaHUI0
peakumin, NpoLLeccoB n
MartepuvarnoB, ANarHOCTUKe

TexXHUKM 6e3onacHoCTu

OlK-2.2. NpoBoguT aKCNEPUMEHT Mo
NCCneaoBaHNIO peakuuin, NpoLEeccoB U
mMaTepuarnos C UCMOMb30BaHMEM
CTaHOapTU3MPOBaHHLIX NpoLeayp




PU3NYECKNX U
MeXaHNYEeCKNX CBONCTB
mMarepuarnos

OlK-2.3. NpoBoguT cTaHaapTHbIE
onepauun no gmMarHoCTuke PU3nYecknx n
XMMWUYECKNX CBONCTB MaTepumaros

OrlK-2.4. MNpoBoanT uccrnegoBaHus
CBOWCTB BELLECTB U MaTtepuraroB C
Ncnonb3oBaHNMEM CEPUNHOIO Hay4yHOro
obopynoBaHus

OlNK- | cnoco6en ucnonbaoeats | OMNK-3.1. Mcnonbayet 6a3osBble 3HaHWSA B
3. B NpodpeCCrOHarnbHoi obnactun matemaTukn 1 PU3NKM Npu
aedarenbHocTn 6a3oBble peLleHnn 3agay maTepuanoBeneHns
i/lfrzl:\lnﬂaim?-lzgi;;mw Or1K-3.2. O6bpabaTbiBaeT gaHHbIE C
CMEXKHbIX ECTECTBEHHBIX NCNonNb3oBaHWEM CTaHAAPTHbIX cnocoboB
Hayk annpoKCMMaLmn YACTIEHHbIX XapakTepUCTUK
Or1K-3.3. NHTepnpeTnpyeT pesynbTaThl
XUMUYECKNX HabnogeHun ¢
Ncnonb3oBaHMeM PU3NYECKUX 3aKOHOB U
npeacTaBreHni
CnocobeH pewartb 3agaun | OlNK-4.1. Nicnonb3yeT COBpEMEHHbIE
npodoeccnoHarnbHom MHGOPMaLMOHHO-KOMMYHUKALMOHHbIE
AEeATEeNbHOCTU Ha OCHOBE | TEXHOMOMMM NpU peLleHnn 3agad
MHOPMaLIMOHHOM N | NnpodeccrnoHanbHON OeATeNbHOCTH
6ubnuorpacdmyeckomn
OlK- | KynbTypbl C NpUMEHEHNEM OrK-4.2. Co6mopv,aeT HOpM&!
dU3nKo- " MHPOPMALINOHHO- NHPOPMaLIMOHHOWN E?esonaCHOCTM B
MaTemaTiyecka KOMMYHIKALIMOHHBIX npodeccroHanbHom AeaTenbHOCTH
an TEXHOMOTMN C  y4eTOM
KOMNbOTEPHAas OCHOBHbIX TpeboBaHMn
rPaMoTHOCTb NHOpMaLIMOHHOMN
npv peLleHnm BesonacHocTn
3agad
npodeccuonan | OMNK- | CnocobeH noHumatb | OlMK-5.1 OcyuwectenseT nouck, céop,
bHOWA 5. NPUHLUNBI paboTbl | XxpaHeHne, 0bpaboTKy, NnpeacraBneHne
JeATenbHOCTU COBpPEMEHHbIX VlHCbOpMaLI,VlVl npu peweHnn 3agad
NHPOPMAaLIMOHHbIX maTepuanoBegeHus
TEXHONOrnn n
MCMONMb30BATL WX AN Or1K-5.2 NogbupaeT 1 ucnonbsyet
peLLeHNs saga- NHOPMAaLMOHHbBIE TEXHONOMNN MpPK
NPOECCHOHANBHOI pelleHnn 3agayvy MatepranoBeneHus
OEeATenbHOCTH
Cnoco6eH npeacrasnsts | OTNK-6.1. Tpeacraenset pesynbTatsl
pesynbTaThl pa6OTbl B BMae ot4yeTa no ctaHgapTHOM
NpencrasneHy npodeccnoHanbHom dopme
AeATenbHOCTN B BUae
€ pe3ynbTaTtoB OMK- | NPOTOKOMOB MCMbITaHMiA, Or1K-6-2. (?(bopmnﬂeT NPOTOKOSbI )
npodeccunoHan 6 OTYETOB O NPOAENaHHON NCNbITAHUN B COOTBETCTBUWN C 3a4aHHOM
bHON " | paBoTe, Teancos dopmo
AEeATENTbHOCTN 0OKNagoB, Npe3eHTauun

OrK-6.3. NpeacTtaBnseT pe3ynbtaThbl
paboTbl B BMAE TE3NCOB AOKNaga B
COOTBETCTBUU C NpaBuUriamm




Or1K-6.4. FoTOBUT Npe3eHTauuo No Teme
paboTbl C MCNOSIb30BAaHNEM COBPEMEHHbIX
nNporpamMMHbIX CpeacTB

Twun 3apay
npocdeccuoHan Koa dopmynupoBka Koa n chopmynupoBka mHgukatopa
bHOWM KOMMEeTEeHLUMUN BOCTUXKEHUSA KOMMEeTeHLUUN
[eATeNnbHOCTU
Hay4Ho- MK-1 CnocobeH npoBoauTb MK-1.1 ObecneunBaet nogbop  HayyHo-
nccnegoBaTenbc noabop, aHanun3 n 06paboTKy | TEXHNYECKON (Hay4HOMI) NMHpopmaumn,
Kni Hay4HO-TEXHNYECKON Heobxoau-mom ans peLleHns 3agay
(HayuHOR) MHbOpMaLUN, MaTepuanoBeeHus, NO-CTaBMEHHbIX
HeoOX0oAMMON ONd peleHnsa | cneuvanuctom 6onee BbICOKOW KBa-nudukauum
3agay maTepuanoBeaeHus, .
NOCTABIEHHbBIX MK-1.2. CocraBndetr aHanutnyeckun o630p
creuManicTom 6onee NUTEpaTypHbIX MCTOYHUKOB B COOTBETCTBUU C
BLICOKOI KBANMUKALIMN NnocTaBfeHHbIM 3a4aHNeM
Hay4HO- MK-2 CnocobeH ncnonb3oBatb MK-2.1. CnocobeH BbIbUpaTb MeTodbl CUMHTE3a
uccregoBaTenbsc 3HaHMA O MeToOax CUHTE3a 1 | MmaTepuasnoB pasMYHOro HasHadeHus (B TOM
K CBOMCTBaxX Marepuarnos yucne HaHomaTepuanoB) B COOTBETCTBUMM C
pasnnMyHOro Has3HayeHus, B nocTaBreHHON 3agaden
TOM 4YKCre HaHOMaTepuanos,
MK-2.2. CnocobeH ncnonb3oBaTtb 3HaHMS O
Ansi peLleHns CBOWICTBaxX MaTepuasnoB A pelleHus
npocdeccuoHanbHbIX 3agad KOHKPETHbIX NpodheccroHarnbHbIX 3aaau
Hay4HO- MK-3 CnocobeH npoBoauTb MK-3.1. O6nagaetT 3HaHMAMU BO3MOXHOCTEN
nccnegosaTensc 06paboTky 1 aHanus OCHOBHbIX ~ METOOOB  aHanusa  BELLEeCTB,
K pes3ynbTaToB UCCNEaOBaHWS, | 9NEMEHTHOro 1 0a3oBOro CoctaBa, CTPYKTYpbI U
NOMy4YeHHbIX OCHOBHbLIMU CBOWCTB  MaTtepuanoB (B TOM  4ucre
MeTogamu aHanusa HaHoMaTeprarnos)
BELLECTB, 9IEMEHTHOrO U
a30B0ro0 cOCTaBa, MK-3.2.CnocobeH obpabaTbiBaTh "
CTPYKTYPbI 1 CBOWCTB aHanuanpoBaTk PesynbTarbl TUMOBLIX METOA0B
MaTepnanos (Bkmoyas nccrnegoBaHUs cocTaBa, CTPYKTYpbl M CBOWCTB
HaHomaTepuarbi) mMaTepuanos (B TOM YMCrie HAHOMaTepMarnos)
TexHonorndeckun | MNK-4 CnocobeH npoBoauTb MK-4.1. BbinonHsiet cTaHOapTHble
aHanms cbipbs U TEXHOMormyeckne onepauuu ans
KOMIMOHEHTOB, aTTecTaymo Xapakrtepusauum Cbipbda, MNPOMEXYTOYHON U
MPON3BOAMMbIX MaTEPNArioB KOHEe4YHoMn NPOAYKL MU Nnpon3BOACTBA
Mo CTPYKType 1 CBONCTBaM Marepuarnos
MK-4.2 CocTaBnseTr npoToKonbl artTectaumm
MaTepuasoB M OTYETbl O BbINOJIHEHHOW paboTe
B COOTBETCTBMM C 3a4aHHON (hOpPMOW
TexHonormnyeckun | MNMK-5 CnocobeH BbibmpaTb MK-5.1 BblbupaeT TexHuyeckme cpeacTsa U

TeXHU4eckKne cpeacTsea u
MeTOAbl UCTbITAHWI
mMaTepuanoB Ans peLleHns
TEXHONOrMYeckMx 3agad,
NnocTaBNEHHbIX
cneuunanucTom bonee
BbICOKOWN KBanudukaumm

MeToAbl UCMbITaHUI

MK-5.2 ToarotaBnuBaeT 00bEKTbI UCMbITAHUI
N cooTBeTCTBYHOLWEee obopynoBaHme

MK-5.3 Odopmnsaer  Heobxogumyto
JOKYMEHTaLMo B COOTBETCTBUN C UMEOLLUMUCS
TpeboBaHnsiMn




11. O6bemM rocyaapcTBEHHON UTOrOBOM aTTecTauuMm B 3a4eTHbIX eAMHMLax / ak. vac.
- 9/324:

— TMOAroTOBKa K cAade U caada rocygapcTBeHHOro ak3ameHa — 3/108;

— noAgroToBKa K 3awuTe u npoueypa 3awmtel BKP — 6/216.

12. FlocypaapcTBeHHbIN 3K3aMeH

12.1 MNpoueaypa npoBeaeHUA rocyaapCTBEHHOro 3K3amMeHa

[lOcynapCTBEHHbBIN 9K3aMeH MNPOBOAUTCH MO XUMUMK, (PU3MKE U MexaHuKe maTepuarnos.
["ocynapCTBEHHbIN 9K3aMeH NMPOBOAUTCSH NMUCbMEHHO B cooTBeTCcTBUMU C [lporpammont 'MA
C MCMOSIb30BaHNEM KOHTPOSIbHO-M3MepuTenbHbiXx Matepuanos (KUM) (Mpunoxenne B1
MonoxeHna M BIY 2.1.28 — 2018).

OTtBeTcTBEHHbIMM 3a paspabotky KWMMos sasnswotca kypatop OOIl1, HayyHo-
negarormyeckme paboTHUKM kadedp akynbTeTa. YTBepxaaeT KWMbl npeacepatens
MOK. KomnnekTbl ncnonb3oBaHHbIX KMMOB xpaHATCs B AekaHaTe dpakynbTeTa B TeYeHue
OAHOro roga.

MpoJoMmKNTENBLHOCTL MOAFOTOBKM K OTBETY Ha rocygapCTBEHHOM 3K3aMeHe
onpegensieTca 3Kk3amMeHaunmoHHOW KOMUCCUEW M He OO0SfKHa npeBbiwaTtb bonee ogHoro
yaca. NpogomkntenbHOCTb 3acenanus M'OK He gomkHa npeBbiwaTh 6 4 B AEHD.

Ha rocygapCTBeHHOM  3K3aMeHe  paspelleHO  nosib3oBaTbCs  y4eOHbIMU
nporpammamu n ydebHbiMn nnaHamm OOI, peanm3yembix Ha XMMUYECKOM hakynbTeTe.

Jluct oteeTa obyyatowerocs (Mpunoxenune B2 MNonoxerna M BIY 2.1.28 —2018) ¢
yKkasaHnem gaTbl, MOANUCLI0 00y4YatoLLIEerocsl CAaeTCs CeKPeTapo U XpaHUTCS OOUH rof,.

Mo 3aBepweHun 3k3ameHa [OK Ha 3akpbITOM coBellaHMM NoaBOAUT WUTOMU U
BbICTABMSAET OLEHKN MO LUKAne: «OTMAMYHOY», «XOPOLLOY, «yOOBIETBOPUTENBHOY, «HEeydoBre-
TBOPUTENBHO». OLEHKN «OTIIMYHOY», «XOPOLLOY, «YA0BNETBOPUTENBHO» 03HAYalT yCnellHoe
NPOX0XAEeHNe rocygapCTBEHHOrO aTTECTALMOHHOIO UCMbITAHUS.

PesynbTaTbl rocygapCTBEHHOIO 3k3aMeHa OOBbSABMAKTCA B A€Hb €ro npoBefeHus.
CekpeTapb odopmMmnseT npoTokonbl 3acedaHus OK M BHOCMT 3anucu pesynbTaToB
rocyJapCTBEHHOIO 39K3aMeHa B 3a4eTHble KHWXKM ODyyaroLMXCss M 3K3aMeHaUMOHHbIe
BEJOMOCTM.

Ona obydatowmxca m3 yucna uHBanugoB [TMA npoBoauTca YHMBEPCUTETOM C
y4eTOM OCOBEHHOCTEM UX MNCUXOU3MYECKOrOo  pasBUTUS, WX  MHAUBUAOYANbHbIX
BO3MOXXHOCTEN U COCTOSIHUS 340POBbSI.

Mpn npoBegeHumn NMA obecneunBaeTcs cobnogeHne cneayrowmx TpeboBaHui:

- nposegeHne [MA pansa wvHBanMaooB B OOHOM  ayaAUTOPUM COBMECTHO C
oby4yalwmnmMmcs, He UMEKLLMMUN OrpaHNYEHHbIX BO3MOXHOCTEN 300pPOBbHA, €Cnn 3TO He
co3fgaeT TpyaHocTen ans oby4varowmxca npu npoxoxaeHun MNA;

- NpuUCyTCTBME B ayauUTOpMM acCUCTEHTa, OKasblBallwero oby4varolwmmcs
MHBaNMaamMm HeobXoOMMYK TEXHUYECKYHD MOMOWb C YY4EeTOM WX WHAMBMAYamNbHbIX
ocobeHHOCTEN (3aHATbL paboyee MecTo, npoynTaTtb U OopMUTL  3adaHue,
nepeaBuraTbCs, obLWaTbCs C YneHaMm KOMUCCUK);

- MCMONb30BaHWE HeObXOAMMbIX TEXHUYECKUX CPeacTB C  Y4eToM  UX
NHOMBMAYANbHbIX OCOOEHHOCTEN;

- obecnevyeHne BO3MOXHOCTU OGecnpenaTcTBEHHOro [OCTyna obyyarwwmxca B
ayauTopuu, TyaneTHble M Apyrne NOMELLEHUS, a Takke UX NpebblBaHUA B yKa3aHHbIX
nomMeLLeHnsX (HanmumMe naHaycoB, NOPYYHEN, PaCLUMPEHHbBIX ABEPHbLIX NPOEMOB, NMMATOB,
NoabEMHUKOB, Ap. NPUCNOCOBNEHNI.

Mo nucbMeHHOMY 3asiBneHuto oby4alowerocss uHBanuaa npoaOIHKUTENbHOCTb
cAa4vn obyyarLwmMmcs MHBaNn4OM rocygapCTBEHHOMO aTTECTALNMOHHOIO UCMbITAHNSA MOXET
ObITb yBENMYEHa MO OTHOLLEHMIO K YCTAaHOBMEHHOW NPOAOIMKUTENBHOCTUN €ro caayu:



NPOAOIPKUTENBbHOCTb  CAAYM  OCY[JapCTBEHHOrO  39K3aMeHa, MpoBOAMMOIO B
nMcbMeHHOM hopme, - He Bonee 4yem Ha 90 MUHYT;

NPOAOIPKUTENBbHOCTL MOArOTOBKM Oby4vatolierocss K OTBETY Ha rocygapCTBEHHOM
3K3ameHe, NpoBOANMOM B YCTHOM hopme, - He Bonee yem Ha 20 MUHYT;

NPOAOSPKUTENBbHOCTL  BbICTYNNEHMA obyyalouweroca npyv  3awuTe  BblMYCKHOM
KBanudukaunoHHom paboTbl - He 6oree YeM Ha 15 MUHYT.

B 3aBucumoctM  OT  uHOMBMAOYanbHbIX  ocobeHHOCTen  obydyarowmxca C
OrpaHU4YeHHbIMU BO3MOXHOCTSIMU 3[0pPOBbSA OpraHu3aums obecrnedmBaeT BbINOMHEHWE
cnegylowmnx TpeboBaHWMA Npu  NPOBEAEHUM [OCYAAPCTBEHHOrO  aTTeCTauMOHHOrO
NCNbITAHUS:

a) ons cnenbix:

3aflaHMs M WHble MaTtepuanbl N8 caaduM rocyfapCTBEHHOro aTTecTauMOHHOro
UCnblTaHUs OopMNATCA  penbeHO-ToYeYHbIM  WwpudTom bpanng wnu B BUae
9NEKTPOHHOro OOKYMeHTa, AOCTYMHOro c MOMOLLIbIO KomnbloTEPa co
crneumanmsMpoBaHHbIM NMporpaMMHbiM obecneyeHnem Ansa cnenbix, NMbo 3a4nTbiBaOTCS
aCCUCTEHTOM,;

NMUCbMEHHbIE 3afaHusa BbINOMNHATCA obydvarwmmmca Ha Oymare penbedHo-
TOYeYyHbIM wWpudpToM bpanna wnu Ha KoMMblTepe COo  chneunann3anpoBaHHbIM
nporpaMmHbIM obecnedyeHnem ans cnenbix, MM60 HAOUKTOBLIBAOTCA aCCUCTEHTY;

npy HeobxooMMOCTU OByYalLWNMCH NPeaoCTaBNAeTCA KOMMMEKT MUCbMEHHbIX
npuHagnexHocten n OBymara Ona nucbMa pesibedHO-ToYeYHbIM WwpudTom bpanns,
KOMMbIOTEP CO Cneumnann3npoBaHHbIM NPorpaMmMHbIM obecneyeHnem ang cnenbix;

0) ona cnaboBnaawmx:

3afaHua M MHble MaTtepuanbl ANd cAayu rocygapCTBEHHOro aTtTecTauUoHHOro
NCNbITaHNsE 0POPMASOTCH YBENNYEHHBIM LIPUGPTOM;

obecneuvnBaeTcsa nHAMBMAyanbHOE paBHOMepHoe ocBelleHne He meHee 300 nHoKe;

npy  HeobxogmmocTM  obyvalolwmMmcss  NpedocTaBnseTcs  yBenuMyuBarollee
YCTPOWCTBO, [OMYCKAeTCs WCMNOMb30BaHUE YBENUYUBAIOLMX YCTPOWCTB, UMEIOLMXCA Y
obyyarowmxcs;

B) 4NS rMyXux u crnabocnblwalmx, ¢ TSHKENbIMU HAPYLLIEHUSIMU PeYn:

obecneunmBaeTca HanuuMe 3BYKOYCUMMBAIOWEWN annapatypbl  KOJNEKTUBHOIMO
NonNb30BaHUA, Npy Heobxo4MMOCTN 0ByyarLMMCA NpPeoCTaBNAeTCa 3ByKOyCMnmMBaroLwas
annapartypa UHAnBMAYyanbHOro NOfb30BaHUS;

MO WX >KEnaHUK rocyAapCTBEHHbIE aTTeCTaUMOHHbIE WUCMNbITAHUS MNPOBOAATCH B
NMUCbMEHHOWN OOPME;

r) Ons nuy C HapyweHWaMW OMOpHO-ABUraTenbHOro annaparta (TsKenbiMu
HapyLleHnsaMn aBuraTernbHbIX OYHKLUMIA BEPXHUX KOHEYHOCTEN UIM OTCYTCTBMEM BEPXHMUX
KOHEYHOCTEN):

NMMUCbMEHHbIE 3aJaHUsA  BbINOSMHAKTCA 00yyalWMMUCS Ha KOMMbOTEPE CO
crneumanmsmpoBaHHbIM NPOrpaMmMHbIM obecnedeHnem nnn HagMKTOBbIBAOTCA aCCUCTEHTY;

Mo WX >XenaHWK roCyAapCTBEHHbIE aTTECTaUMOHHbIE WCMbITaHWUS MPOBOAATCA B
yCTHOU dhopme.

Ob6yvatowmmnca nHBanug He nosgHee 4Yem 3a 3 Mecsila 4O Havana npoBefeHus
rocygapCTBEHHOM  WUTOrOBOWM  aTTectaumMmM nodaeT NUCbMEHHOEe  3asiBieHne 0o
HeobXooMMOCTN CO34aHusA AN Hero  crneumanbHbiX  YCIIOBUM  MpU  MpoOBeaeHUN
roCy4apCTBEHHbIX aTTECTALMOHHbIX WCNbITAHUA C YKasaHMeM ero WHAnBMAYyarbHbIX
ocobeHHocTen. K 3aaBneHunto npunaraoTca AOKYMEHTbl, NoaTBepXaalwolne Hanudme y
obyuvatoLierocs nHaMBUAYyanbHbIX 0COBEHHOCTEN (NPU OTCYTCTBUM YKa3aHHbIX JOKYMEHTOB
B OpraHu3auum).

B 3agBneHun obyvarowmncs ykasbiBaeT Ha HeobxoaumocTb (OTCyTCTBUE
HeobXxoQMMOCTN) NPUCYTCTBMS acCUCTEHTa Ha rocyaapCTBEHHOM aTTeCTauMOHHOM
NCrnblTaHUM, HeobxoaMMoCTb (oTcyTcTBUME Heobxo4MmMocTH) yBenu4eHns



npoaoIKUTENbHOCTU COayYM rocygapCTtBeHHOro aTtrteCtauMoHHOro wUucnbiTaHUA  No
OTHOLWUEHUN K yCTaHOBﬂeHHOVI npoaoIKNTEeSIbHOCTU (LI,J'IFI KaxKgoro rocyaapCrtBeHHOro
aTtTectaunoHHOro I/ICI'IbITaHI/IFI).



12.2. MNMepeyeHb pa3genos, TeM AUcuunInHbl (Moayns) (amcumnnud (moaynen)) OO, o6ecneunBarowmMx nonyvyeHme
npoceccuoHanbLHOW NOAroTOBKU BbINYCKHMUKA, NpOBepsieMoOn B XoAe rocyfapCTBEHHOro 3K3aMeHa:

Koabl
KOMneTeHL,
nn
(obLuekynbT
YPHBbIX,
obuwenpod
eccuoHarnb
HbIX,
npodeccno
HanbHbIX,
AONONHUTE
NbHbIX)

P83yJ'IbTaTbI 06yqu|/|;|, npoeepdemMble Ha rocyaapCTBEHHOM 3K3aMeHe

Pasgensl, Tembl gncumnnuHel (aucumnnud) OOTM

YK-5

3HaTb:
NEKCUKO-rpamMMaTUHeCKUn MUHUMYM U

GasoBble npaBuna rpammaTukm  (MopdonorMm U CUHTaKcuca);
TpeboBaHUA K pevyeBOMYy W S3bIKOBOMY OMOPMIIEHMIO YCTHbIX U
MMUCbMEHHbIX BbICKa3blBAHUA C Y4EeTOM Cheundukn MHOA3bIYHON
KynbTypbl; OCHOBHble pPEcypCbl, C MOMOLLbI KOTOPbIX MOXHO
3(PPEKTUBHO BOCMONHUTL UMelowmecss npobenbl B SA3bIKOBOM
obpasoBaHuM (TUNbl  CNoBapen, CNpPaBOYHUKOB, KOMMbIOTEPHbIX
nporpaMmmMm, WMHPOPMALMOHHbLIX CaWTOB CeTU WMHTEepHEeT, TEeKCTOBbIX
penakTopoB 1 T.4.).

yMeTb:
BOCMPUHMMATL Ha CAyX W MOHMMATb OCHOBHOE COAEpXaHue
HECOXHbIX ayTEHTUYHbIX 06LLEeCTBEHHO-MONUTUYECKMX,

nyénuunuctnyeckux  (MeOUWHbIX) M MparMaTU4eckux  TEeKCTOB,.
BOCMPUHMUMATL Ha CMAyX W MOHMMaTb OCHOBHOE cogepXaHue
MOHOSOMMYECKO W AMarnorM4yeckon peyn Ha cneumanbHble /
NpogeCcCMOHanNbHO-OPUEHTUPOBAHHbLIE TEMbl. YMTaTb U NEepeBoanTb
NHOSA3bIYHbIE TEKCThl npodeccnoHanbHowm HanpaBneHHOCTY;

MHOCTpaHHBIN 3bIK

Pycckuit s13bIK U KyNibTypa peun




COCTaBNATb aHHOTaUUK TEKCTOB Ha cneunanbHble /
npoceccrnoHanbHO-OPUEHTUPOBAHHbIE TEMBbI.

BnageTb (MMeTb HaBbIK(M)):

HaBblkamMM  nNpodeccrMoHanbHOro  ObLeHMss Ha  MHOCTPaHHOM
(HemeLKoM) fA3blKe; CTpaTerMsMm BOCMPUSTUSA, aHanusa, Cco3daHus
YCTHbIX M MUCbMEHHbIX TEKCTOB creumanbHoro / npogeccmoHanbHo-
OPWEHTUPOBAHHOIO Xapakrepa; BNageTb KOMMEHCaTOPHbIMU
YMEHVAMKM, MNOMOralvwumMm npeogonetb »Ccbou» B KOMMYyHUKaUUW,

BbI3BaHHble OOBLEKTUBHBIMU U Cy6'beKTVIBHbIMI/I, COLIMOKYJIbTYPHbIMUA

NPUYNHaAMMU.
YK-7 3HaTb: OCHOBHble TMpPeACTaBfEHUsT O BO3MOXHbIX cdepax W | Wcropus
HanpaBfieHUsIX CcaMopasBUTUA U NPOGECCUOHANBbHOMW peanusauuu, | ounocobus
NyTAX NCMNOMb30BaHNA TBOPYECKOro noteHumana MpasoseneHme
yMeTb: aJeKBaTHO OLEeHMBaTb CBOWN NPOECCHOHArbHbINA MoTeHuman, | Maremamka
o . YyebHasg NpaKTUKa No nNony4yYeHuto NeEpBUYHbLIX
HaKOMMEHHbIA OMbIT; aHanuM3npoBaTb CBOW NpPOdECCUOHANbHbIE NPOECCUOHATHbIX YMEHMI 1 HABLIKOB, HayUHO-
AOCTMXKEHUs1; TMOKO, TBOPYECKM pearmpoBaTb Ha MPOMCXOASLLME | Mccnenosatenbekas
o YyebHasi npakTvKa no Nosy4YeHNIo NePBUYHBIX
COBCTBEHHYIO NeaarorM4eckyto AeATENbHOCTb C Y4ETOM AOCTMXKEHU 1 | NPOM3BOACTBEHHO-TEXHOMOMM ecKas
o |_|p0VI3BO,U,CTBeHHaFI npakTKa No Noay4YeHuto
TPyOHOCTEN npodeccuoHanbHbIX YMEHUI M OMbITa NPOhECCUOHaNbHOM
[eATENbHOCTU, HAaY4YHO-UCCNeAoBaTENbCKasA
BnageTb (MMeTb HaBbIK(M)): TEXHONOMMEn MNIaHMPOBaHUS U pPeLUeHUs] | [MPOV3BOACTBEHHAA NPaKTMKa NO NONYYeHMio 5
. NpodeccnoHanbHbIX YMEHWI 1 onbiTa NpogeccuoHanbHoM
cpeaocrtBamMm  MoBbllLEHNA  YPOBHA cobCTBEHHOM nep,arormquKoM MpounsBoacTBEHHas NpaKTVKa, NPeaannIoMHas
KynbTypbl " KOMMNETEHTHOCTH; HaBblKaMm onpegeneHus
NepPCrneKTUBHbIX NIMHUN CaMopPa3BUTUS U CAMOCOBEPLLIEHCTBOBAHUS
OriKk-1 3HaTb: TeOpeTU4YeCKMe OCHOBbl TPaAUUMOHHLIX WM HOBbIX pPa3gdenoB | odusuka

XUMUN M CNOCODbI MX MCNOMb30BaHUS npn peweHnn KOHKPETHbIX
XUMNYECKNX N MmaTepunanoseaveCckmx 3agad

yMeTb: aHanuMsanpoBatb WU
MHdopMaunio Ha OCHOBe

obpabaTtbiBaTb  Hay4YHO-TEXHUYECKYHO
TEOPETMYECKMX  MpencTaBlEHUN

ObLwas n HeopraHu4yeckas XnuMms
OpraHuyeckas xumms
KBaHTOBasi u ctatuctnyeckas Gusnka

®uzrka NosynpoBOAHUKOB U CBEPXMPOBOAMMOCTM




TPaANLMOHHbIX M HOBbIX pa3genoB XMMUW; NPUMEHSTb 3HaHWUS 0BLnX K
cneumgpuUYecKkmx 3aKOHOMEPHOCTEN pasnYHbIX 06nacTen XMMMUYecKom
HayKu Npu peLleHnn npodeccuoHanbHbIX 3agay

BnageTb HaBblkamy 006paboTkM UM aHanmMsa Hay4HO-TEXHUYECKOW
NHpOPMaLMN N pe3ynbTaTOB OTAENbHbIX 3TanoB paboT ¢ y4eTom
TEOPEeTUYECKMX OCHOB TPaAMLMOHHbLIX U HOBbIX pa3denoB XMMuM;

HaBblkaMW  UCMONb30BaHUS  TEOPETUYECKUX
ANCLUNIVH npu peLleHnm KOHKPETHbIX
MaTepuanoBeaYyeckux sagay

OCHOB  XMMWYECKUX
XUMUHECKNX n

JlabopaTopHbIi hU3NYECKUI NpaKTUKYM

MeToabl MaTeMaTU4eCKOro MOAeNMpoBaHUS

OCHOBbI KBAaHTOBOW MeXaHWUKU

KBaHTOBast xumus

TepMoanHaMMKa HepaBHOBECHBIX MPOLECCoB
Knaccuyeckast MexaHuka U METOAbl BbIUMCIEHUI
MexaHuyeckne CBOMCTBa MaTepuanos

XumMust TBEpAoro Tena

KuHeTuka u katanus

Mouck n 06paboTka MHbOPMaLMM B KOMMbIOTEPHBIX CETAX
MeToaonorus u opraHnsaums HaydHoro UccreoBaHus
MepcnekTBHbIE METOABI aKTUBALMM NPOLIECCOB CUMHTE3a (PYHKLUMOHANbHbIX MaTepua

KaTanus u conpsbkeHue B npoueccax CMHTe3a MaTepuanos

0B

OrliK-2

3HaTb.:

npasuna TEXHUKN 6Ge3onacHOCTU Npu paboTe B XMMUYECKOMN
nabopatopuu; MeETOANKMN NPOBEAEHUSA OTAENBHbLIX XMMUYECKNX
onepauumn

yMeTb:

nonb3oBaTbCs TlabopaTopHbIM 060pyAOBaHMEM U MPABUITLHO
NPOBOAMTL NPeayCMOTPEHHbIE NMPOrPaMMON XMMU4eckmne
3KCNEPVMEHThI; MpeacTaBUTb 1 ONncaTb pesynbTaTbl XMMUYECKOro
nccnegoBaHus, YeTko chopMynMpoBaTh raBHble BbIBOAbI, OLEHUTb
BO3MOXHYH NMOrpeLLlHOCTb N3MepPEHUI, BbIIBUTb Hanbonee
CYLLECTBEHHbIE (haKTOPbl N3y4aeMoro sIBeHUs

BrnageThb:

TEXHMKON XMMUYECKOro 3KCNEPUMEHTA Y OCHOBHbIMW HaBbIKaMu
3KcnepuMmeHTanbHon paboTbl, CBA3AHHOW C UCCreg0BaHMEM

®dusnka

O6was n HeopraHu4yeckas Xumms
OpraHuyeckasl Xumust

CoBpeMeHHas aHannT14eckas Xummst
CoBpeMeHHasi huanyeckas Xumus
CTpYKTypHasi XMMWsi U KpUCTanI0XMMUS
BbicOKOMONeKyNsipHblIE COEANHEHUS!
KBaHTOBas w cTtaTucTUyeckas dusmnka
®uznka NosynpoBOAHUKOB U CBEPXMPOBOAMMOCTM
JlabopaTopHbIv hU3NYECKMI NpaKTUKYM
OCHOBbI KBAHTOBOW MeXaHUKK
KBaHTOBas u3nka 1 KBaHTOBast XMMUs

TepMoAMHaMMKa HepaBHOBECHbIX MPOLIECCOB

DU3NKO-XMMUS HAHOK/ACTEPOB, HAHOCTPYKTYpP, HaHOMaTepUanos

3J'IEKTp0XVIMVI‘-IECKVIe TEXHONOrMN B CUHTE3E HOBbIX MaTepManos




XUMNYECKMX NPOLIECCOB, CUHTE30M HEOPraHUYECKNX BELLECTB U
ornncaHnem nx CBOMUCTB

CynpamonekynsapHas Xvmus

OrlnK-3 3HaTb: OCHOBbI, BOBMOXXHOCTU U rpaHnUbl NPUMEHEHUA Pa3JTMYHbIX CoBpeMeHHas aHanMTUYeckas XuMmus
MeToO0B aHanum3a CoBpeMeHHas (u3nyeckas Xumms
yMeTb: UCMOSb30BaThb NOMyYeHHbIE 3HaHWS AN Bbibopa KoMnnekca MeToRL! akianiaa cocrasa U CTPYKTYPbI MaTepiaros
MeTO0B MCCNeaoBaHNs AN aHanuaa BeLLecTs M MaTepuarnos MwuKpockonnyeckne MeTofbl UCCNEAOBAHUS CTPYKTYPbl MaTepuanos

CI'IeKTpOCKOI'IMLIECKVIe METOAbl NCCNEAOBAHNA MaTEPUANOB

UMEeTb HaBbIKN: UHTEepNpeTaunn pesynbTaToB 3KCNepUMeHTasbHbIX
ncecrnegoBaHuna

OllK-4 3HaTb: YUCNEHHblIE METOAbl PELUEHUA CKaNsPHbIX  YPABHEHUN WU | Xumnueckas dusvka TBepaoro Tena
NUHENHbIX CUCTEM, OCHOBHblIE MOHATUSA TEOPUN ﬂpVI6J'|I/|)KeH|/|ﬂ MeTobl MaTEMaTUYECKOrO MOAENMPOBaHMS!
QYHKUMI, KBagpaTypHble QopMynbl M QOPMYSIbl  YUCIIEHHOIO |  OcHoBLI KBaHTOBOMH MEXaHMKM
,D,Md)(bepeHLl,MpOBaHMSI KeaHTOBas xumus
yMeTb: Nonyyatb NPUBIMKEHHOE PELLEHNE CKamnspPHbIX YPaBHEHUS W | Knaccuueckas MexaHuka v METoAbl BoluUCTeHui]
CUCTEM JIMHEWHbIX YPaBHEHUW, HaxoauTb MPUBAMKEHNE YHKLMIA | XuMna Teepporo Tena
NHTEPNONSALUNOHHBIM MHOTOYSIEHOM
BrageTb: TEOPEeTUYECKUMWU U NPaKTUYECKUMU MeToLaMWn pPacyETOoB;
YUCMEHHBbIMM MEeTO4aMN peLleHUs1 CUCTEM YpaBHEHUN

OlnK-5 3HaTb: OCHOBHbIE Krnaccbl HAHOMaTepmanos, X CBOMCTBa 1 obnactu HaHoTexHonormm
npuMeHeHnd B Hactosllee BpeMA U B nNepcnekTnee HaHomaTtepuarsl

YMETb: UCMNOJIb30BATb MNMOJTy4EeHHbIE€ 3HaHUA O51A

pelweHna I'IpOd)eCCVIOHaJ'IbeIX 3agad, CB43aHHbIX C ccriegoBaHNAMU
HaHOMaTepunarnoB

BnageTb: TEPMUHOMOIMEN B n3ydaeMon obnactu; HaBblkaMu novcka u
aHanm3a MHOpPMaLMOHHBLIX UCTOYHMKOB B M3y4aeMoi obnacTtu

TOHKWE MNEHKN U FreTepoCTPYKTYpbI
KOMMO3MLMOHHbIE MaTepuarbl

MaTepuanbl Anst SNEKTPOHHOW TEXHWUKM
MepcrnekTBHblE PYHKUMOHAbHbIE MaTEpUarbl
MaTepuanbl Ans MeaUMHbI

KOHCTpYKUMOHHbIE MaTepuarnbl




deppovku

DB, Hayuk
DB, MPOM:
podeccu

podbeccu

OlK-6 3HaTb: OCHOBHblE Kfaccbl MaTepuanoB, WX (UINKO-XUMUYECKNE, | MatepuanoseneHme
TEXHONOrnM4eckmne n akcnnyataumoHHblIe CBOMNCTBA. TOHKIE MNEHKN N FreTEPOCTPYKTYPSbI
yMeTb: Hanbornee paunoHanbHO BblbMpaTh MaTepuanbl ANna PELUEHUS | Merponoris, CraHaapTvsauums U CepTUGUKaLIS MaTEpUanos
NpakTU4eCKnX 3agav.
Bnagetb: U3MYECKMMM  NpuHUMNaMM  paboTbl  COBPEMEHHBIX
TEXHUYECKNX YCTPONCTB
OlK-7 -3HaTb:. OCHOBHbIE 3aKOHbl €eCTECTBEHHOHAY4YHbIX OUCLIUMTINH. CTpYKTypHast XMUSi U KPUCTaSIOXMMmS
M
-yMeTb: NMaHMpoBaTh Hay4HO-MNCCeaoBaTeNbCKYo paboTy. OVICK 1 05paboTKa MHPOPMALIY B KOMITLIOTEPHbIX CeTAX
MeTO,CI,OJ'IOFVIFI M OpraHu3auua Hay4yHoro nccnenoBaHus
-BnapgeTb. HaBblkaMu Od)OpMJ'IeHVIﬂ n ny6nquoro . npeacrasneHna YuebHas NpaKTMKa no nony4YeHUo NepBUYHbIX NPOPECCMOHANBHBIX YMEHUI U HaBbIK
NOSTyYEHHbIX pe3ynbTaToB Hay4YHO-UCCreaoBaTENbCKON paboThl .
YyebHasg NpaKTuKa No nNonyvyYeHuto NeEpBUYHbLIX I'IpOdjeCCVIOHa)'IbeIX YMEHNN U HaBbIK!
MpoV3BOACTBEHHASI MPAKTUKa MO MOyYeHUO NPOhECCUOHABHBIX YMEHWIA U OMNbITa T
npOMBBOﬂCTBeHHaFI NpaKTuKa No nNoayvYeHuto npOCbeCCVIOHa)'IbeIX YMEHML‘/'I 1 onbITa I
|-|pOl/I3B0,U,CTBeHHaFI npakTuka, NnpeaanniioMHas
OrlK-8 3HaTb: OCHOBHbIE 3aBUCUMOCTM MeXAY aTOMHO-3EKTPOHHOM WHdpopmaTmka

CTPYKTYPOW XXMAKOCTEN N TBEPAbIX TEM, UX COCTABOM U pasnuyHbIMU
m3nyecknmn CBOMCTBaMU; UMETb LIENIOCTHOE NPeACcTaBrieHne o
CTPYKTYpE XUAKOCTEN U aMOopdHbIX CTPYKTYp, O npoLeccax,
npoucxoasLmnX BHYTPU U Ha NOBEPXHOCTM XUOKOCTU 1 TBEPAOro Tena

YMETb:UCMNOSb30BaTb 3HAHUS ONUCAHNS MEXaHUYECKUX, TEMTOBbIX,
3NEKTPUYECKUX, MAarHUTHbIX, ONTUYECKUX U APYrMX CBOMCTB Ans
LLIMPOKOro Kpyra aMopdHbIX MaTepuanos BKMoYasi 0OGbEKTHI,
nosfy4YeHHble CaMOCTOATENBHO B paMKax Hay4YHO-UCCreaoBaTeNbCKo
NeATEeNbHOCTHU.

BfladeTb: HaBblkamMu NPOBEAEHNSA CAMOCTOATENbHbIX
3KCnepuMeHTarbHbIX UCCregoBaHUN B 061acTu U3y4yeHns CBOMCTB
amMopdHbIX MaTepuarnos.

®u3KKa KOHAEHCUPOBAHHOTO COCTOSIHWS (XKUAKOCTU U aMOpPHbIE CTPYKTYpbI)
OCHOBbI MaTEHTOBEAEHUS!

MpOV3BOACTBEHHASI MPAKTUKA MO NOYYEHUIO NPOhECCUOHABHBIX YMEHWIA U OMbITa T

pocdeccu




MK-1

3HaTb: OCHOBHble MeToAbl CUHTe3a
HaHoOMaTepuanbl) U  BO3MOXHOCTM  Kaxgoro U3 MeTodoB,
UCNOMb3yEMbIX B  HACTOsILee BpPeMs; MPUHUMNbLI  yrpaBreHus
HaHOTEXHONOrMYEeCKMMU MPOLIECCaMM; CYLUHOCTb U BO3MOXXHOCTU
OCHOBHbIX METOZ0B MCCIEeA0oBaHNSA MaTepmanos.

yMeTb: WCMONb30BaTb MOJNyYEHHble 3HaHWA [ONA  CuUHTe3a U
XapakTepusaumm MaTepuarnos.

BrafeTb. HaBblKaMi WUCMONb30BaHNS COBPEMEHHbIX METO[OB CUHTE3a
¥ UccrnegoBaHUs maTepuarnos

mMatepuanos  (BKnoyas

Pycckuii s13bIK U KyNnbTypa peun

J1ab0opaTopHbIN hU3NYECKUIA NPAKTUKYM

MeToabl MaTeMaTUUYECKOro MoAeNMpoBaHus

OCHOBbI KBAaHTOBOW MEXaHWUKU

KBaHTOBasi XumMusi

TepMoanHaMMKa HeEpaBHOBECHBIX MPOLECCoB

Knaccuyeckast MexaHuka U METOAbl BbIUMCIEHUI

PeanbHas cTpykTypa maTepvanos

MeToabl aHanu3a cocTtaBa M CTPyKTYpbl MaTepuanos
MwuKpocKonMyeckne MeToabl UCCNeA0BaHUS CTPYKTYpbl MaTepuanos
CnekTpocKonuyeckMe MeToapl UCCeoBaHNs MaTepuanos
KnHeTuka v katanus

HaHoTexHonormu

MaTtepwuanebl - npoLnoe, HacTosiee, byayliee

Monck n 06paboTka MHbOpMaLMM B KOMMNBIOTEPHBIX CETAX
MeToaonorus 1 opraHM3aumst Hay4HOro UCCnenoBaHUs
CynpamoneKkynsipHasi XuMus

du3nYeckne oCHOBbI BaKyyMHOWN TEXHUKM

OCHOBbI BaKyyMHbIX TEXHONOMMI MaTep1asnos

MeTponorus, craHaapTM3aums u ceptudmrkaums MmaTepmanos
OcHOBbI MaTeHTOBEAEHUS

YyebHasi npakThKa no Nony4yeHuto NepBnyHbIX NPodeccMoHanbHbIX
YMEHWI 1 HaBbIKOB, Hay4HO-UCCIeaoBaTebckas

YuebHas NnpakTuKa no nosy4eHuto NepBUYHbIX NPOdeCccMoHanbHbIX
YMEHWUI U HaBbIKOB, NPOMU3BOACTBEHHO-TEXHOJIOrMYECKas!
Mpoun3BoaCcTBEHHast NpakTMKa No NonyYyeHnto NpodeccMoHanbHbIX
YMEHWI 1 onbiTa NPpodeCccMoHanbHOM AeSTENbHOCTM, HayYHO-
nccnepoBaTenbCckas

Mpon3BoaCTBEHHAs NPaKTUKa MO MOMy4YEHUI0 NPOdECCMOHaNbHbIX
YMEHWI 1 onbiTa NpodeccMoHanbHOW AeATENbHOCTH,
NPOW3BOACTBEHHO-TEXHOOrMYeCcKas

Mpon3BoACTBEHHAs NPaKTUKa, NpeaanNIoMHas

MK-2

3HaTb: OCHOBbI TEXHOOIMMI nony4vyeHna n mnccnegoBaHuna pa3rinyHbIX
MaTtepumasnos

YMETb. WHTEepnpeTnupoBaTb pe3ylibTaThbl nccnegoBaHum NoJTIy4EeHHbIX
pas3nnyHbiIM1 aHaITIMTU4ECKUMN MeTOodaMN

BNageTb: CMNOCOBHOCTLIO K OMNTMMM3aUMM W peann3aunm OCHOBHbIX
TEXHOMOormm noJjiydeHnda CoBpeMEHHbIX MaTepnariosB.

MexaHuYeckne CBOMCTBA mMaTepuanos

MeTozbl aHanM3a cocTaBa M CTPYKTYpbl MaTepuanos

MUKPOCKOMUYECKUE METOAbI UCCIIEA0BAHMS CTPYKTYpPbI
MaTepuasnos

CI'IEKTDOCKOI'IVNECKVIE METOAbl NCCNEAOBAHNA MaTEPUaNOB

MaTepuanoseaeHue

YuebHasi NpakTuKa rno nony4YeHuo NepBuYHbIX
npogeccroHanbHbIX YMEHUI U HaBbIKOB, Hay4HO-
uccnepoBaTenbekast

YuebHas NpaKTMKa No NMonyYeHUo NeEPBUYHBIX
npogeccroHanbHbIX YMEHUI U HaBbIKOB, NPOVU3BOACTBEHHO-
TexHosornyeckas




MpOU3BOACTBEHHAS MPAKTMKA MO MOMYYEHUIO
NpoheCCMOHabHBIX YMEHWIA 1 OMbITa NPOMECCMOHAMBHOM
[esTeNnbHOCTM, HAay4YHO-UCCIeAoBaTeNbCKas
MpOU3BOACTBEHHAS MPAKTMKA MO MONYYEHUIO
NpoheCCMOHabHBIX YMEHWIA 1 OMbITa NPOMECCMOHAMBHOM
[esATeNbHOCTM, NMPOU3BOACTBEHHO-TEXHOIOMMYECKas

Mpoun3BoacTBEHHAs NpakTuKa, NpeaaunioMHas

MK-3

3HaThb:
1. npobnembl n nNOHATMA OGe3onacHoro pa3suTUA 06 EeCTBa,
oKpyXatwLwen cpefa Kak CUCTEMbl, MPUPOOHbIE W AHTPOMOreHHbIE
BO3OENCTBUA Ha YeroBeka W OKpyXawLly cpefy, OCHOBHblE
HanpaBneHMss MU MeTodbl OopbObl C 3arpsi3HEHMEM OKpYXXaroLlen
cpenbl, MECTO XMMUYECKOW HayKM B KOHLENUUM YCTOMYMBOIO pasBUTUS,
npuHUMnbl obecrneyeHns 6e30MacHOCTU 4YerioBEKa W  OKpyXKaloLen
cpenbl, npaBoBble OCHOBBI obecneyeHus ©e3onacHocTy,
3aKOHOMEPHOCTM BOCMPUATUSA 3KOMOMMYECKOrO0 puUCKka OTAENbHBbIMU
WHOMBMAOYYMaAMW W coumarbHbIMKA FpynnamMuv, O MEepPONpUATUAX W
OENCTBUSX, HaLeNeHHbIX Ha NMPOrHO3 aBapUMHOrO pucka N OENCTBUN B
YCNOBUSIX Ype3BblHanHbIX CUTyauun; 2. posflb XMMUYECKUX CUCTEM B
COBPEMEHHbLIX  WUCCMEAOBaHMAX KaK  MOBbLILWEHHbIX  MCTOYHWUKOB
KpaTKOBPEMEHHbBIX aBapUMHbLIX U OONTOBPEMEHHbBIX CUCTEMATUYECKNX
BO3LENCTBMA Ha 4YenoBeKka W OKpyxawlyt cpeny; 3. OCHOBHble
NPUHLMNGI opraHusaumm n pa3BuTUSA XUMUYECKMX n
OMOTEXHOMOIMYECKNX MPOLECCOB M MNPUOPUTETHBLIE MYTU pPa3BUTUS
HOBbIX XMMWYECKMX UCCRENOBaHUN U TEXHOSOMNN;, NPUMEHUTESNTBHO K
AaHHOW  aucuunnuHe; 4.  NOpsiAoK  OUEHKM  9KOJSTornm4yeckom
©e3onacHOCTN OENCTBYHOLMX XUMUYECKUX NPEeanpUsTUnA; 5. OCHOBHbIE
NPUHLKXNBLI OpraHn3aumnmnm ManooTXOAHbIX TEXHOOMN

yMETb:

1. ycTaHaBnuMBaTb MNPUYUHbI HeageKBaATHOrO BOCMPUATUS  pUCKa,
peKkoMeHaoBaTb Mepbl MO CHMXKEHUIO PUCKA; BbISBIATb NPUOPUTETLI B
peanu3auun MepornpuaTUN, HanpaBfEHHbIX Ha CHWXKEHWE pPUCKa;
NPOrHO3MpoBaTb aBapUWHLIA PUCK W OEWNCTBOBATb B  YCNOBUAX
ypesBblyarHbIX  CUTyauun;, 2.  CAPOrHO3WpoBaTb  ynydlleHue
0OCTaHOBKM B pernoHe; 3. OueHuBaTb MNOCMeaCcTBUS BO3OEWCTBUS Ha

XuMmnyeckasi 6€30MacHOCTb Kak OCHOBA 3KOIOrMYEeCKoii
YCTONUYMBOCTU

Kosornyeckas 6e30MacHOCTb B XMMUYECKOW MPOMBILLIEHHOCTU

YuyebHas NpaKTMKa no NoyYeH o NePBUYHbIX
npodecchoHanbHbIX YMEHUIA U HaBbIKOB, Hay4HO-
uccnenoBaTenbCcKas

YyebHasi NpakTVKa No NOJTyYEHNIO NEPBUYHBIX
npodeccroHanbHbIX YMEHUI 1 HaBbIKOB, NPOU3BOACTBEHHO-
TEXHOsIor1Yeckas

Mpou3BOACTBEHHAS MPAKTMKA MO MOJTyHYEHUIO
NpodheccUoHanbHbIX YMEHWI M OMbiTa NPodheccMoHanbHo
[eSTeNIbHOCTH, Hay4YHO-MCCIeAoBaTeNbCKast
Mpon3BOACTBEHHAS MPAKTUKA MO NOYYEHMIO
NpoheCccUoHanbHbIX YMEHWI M OMbiTa NpodeccMoHanbHoM
[ESATENbHOCTU, NPOU3BOACTBEHHO-TEXHOMOMMYECKas!

Mpon3BoaACTBEHHAs NpaKTUKa, NpeaauniIoMHas




yerioBeka oONacHblX, BpedHblXx W nopaxawwmx dakrtopos; 4.
nnaHMpoBaTtb W  OCYWECTBNATb MeEpPoNnpuUATUS MO  MOBbILUEHWNIO
YCTONYMBOCTM NPOU3BOACTBEHHbBIX XMMUYECKUX CUCTEM U OOBHEKTOB
BnageTthb:

1. MeTogamMM KayeCTBEHHOTO0 WU  KONIMYECTBEHHOrO OLEeHMBaHUSA
TEXHOTEHHON0 W 9SKOSIOMMYECKOro pucka, npvemMamn aHanusa BCeW
AOCTOBEPHOM MHGOPMauUMM U COMOCTaBMEHUS Pa3fUYHbIX TOYeK
3peHnsa B npoLecce NPUHATUA peLleHunst; 2. CUCTEMON METOO0B OLIEHKM
N KOMMNSIEKCOM Mep B OTHOLUEHUN UCTOYHMKOB XMMMUYECKON OMaCHOCTU
ANS NOBbIWEHNSA 3aLUULLEHHOCTU HaceneHns u cpedbl obuTaHus oT
HeraTMBHbIX BIIMSHUW OMAacHbIX XUMUYECKUX BELeCTB U OMNacCHbIX
XUMUYECKNX OO BHEKTOB

MK-4

3HaTb: OCHOBHbIE METOAbl CUHTE3a COBPEMEHHbIX (DYHKLIMOHATbHbLIX
mMaTepuarioB ¢ BapblMpyeMbiMU XapakTepUcTUkamu;

YMeTb: BbI6VIpaTb 1N 000CHOBbLIBATb ONTUMarbHbIE METOAbl CUHTE3a
MaTepmnarsos;

MMeTb HaBbIK1: CYHTE3a HEKOTOPbIX BUOOB (PYHKLMOHANbHBLIX
maTepuanos

Xumus TBephoro Tena

DU3NKO-XMMUS HAHOKNACTEPOB, HAHOCTPYKTYP, HAHOMaTepnanos
HaHomaTepuansl

TOHKME NNEHKM U reTepoCTPYKTYpI

ATOMHOe MofenMpoBaHWe CTPYKTYpbl U OU3UKO-XMMUYECKUX
npoLeccoB

XnMUyeckme 0CHOBbI CMHTE3a (PYHKLMOHAbHBIX MaTepuasnos
DNeKTPOXMMUYECKNE TEXHOMOMMN B CUHTE3E HOBbIX MaTepuanos
KoMno3uumoHHble MaTepuransl

MaTepuanbl Anst SNEKTPOHHOW TEXHWUKM

MepcnekTvBHble DYHKLUMOHANbHbIE MaTepuanb

MaTtepwuanbl Ans MEAVLMHBI

KOHCTPYKUMOHHbIE MaTepuansl

®eppovikun

MepcnekTrBHbIE METOABLI aKTUBALMW NPOLIECCOB CUHTE3a
(pyHKUMOHANbHBIX MaTepnanos

KaTanus n conpspkeHue B npoLeccax CMHTe3a MaTepuanos
YyebHast NpakTvKa no Nosly4YeHWo NepBUYHbIX
npoceccnoHanbHbIX YMEHWUI U HABbIKOB, Hay4YHO-
nccnefosaTenbeKas

YyebHast NpakTvKa no Nosly4YeHno NepBUYHbIX
npogeccroHanbHbIX YMEHUI U HaBbIKOB, NPOU3BOACTBEHHO-
TexHonornyeckas

Mpon3BoacTBEHHas MpaKTMKa Mo MONy4YeHUo
npoceccnoHanbHbIX YMEHWI U onblTa NpodeccMoHanbHoM
LesTenbHOCTH, Hay4YHO-MUCCneaoBaTenbeKas
MpounsBoacTBEHHAs NPaKTMKa MO MOyYeHUo
npoceccnoHanbHbIX YMEHWI U onblTa NpodeccMoHanbHoM
[esATenbHOCTH, MPON3BOACTBEHHO-TEXHONOrMYECKas
MpounsBoacTBEHHAs NpaKTWKa, NPeaannIoMHas




MK-5

3HaTb: MpaBuna TEXHWKM GesonacHocTn npu paboTe B XMMUYECKOWM
nabopatopun; MeTOOUKM MNPOBEAEHUSI  OTAESbHbIX  XMMWYECKUX
onepaummn

yMeTb: Nonb3oBaTbCca nabopaTtopHbiM 06opygoBaHMEM WU NpPaBUSIbHO
npoBOAUTb npeayCMOTPEHHbIE nporpamMmmon XUMUYECKME
9KCNEepUMEHTbI; NpPeacTaBuUTb M onucaTb pes3ynbTaTbl XMMUYECKOro
nccnegoBaHnd, 4YeTko CPopMynMpoBaTh MaBHble BbIBOAbI, OLEHUTb
BO3MOXHYHO NOrpeLHoOCTb  U3MepeHUn, BbIiBUTb  Hambonee
cyllecTBeHHble hakTopbl M3y4aeMoro SiBfieHUs

BNageTb: TEXHUKOW XUMMUYECKOrOo IKCNepuMMEHTa W  OCHOBHbIMU
HaBblkaMW 3KCNepMMeHTanbHoOn paboTbl, CBSA3aHHOM C UCCNeaoBaHNEM
XUMUYECKMX MNPOLIECCOB, CUHTE30M HEOPraHM4yeckux BELLECTB W
OMNUCaHWEM UX CBOUCTB

Mpon3BOACTBEHHAS MPaKTMKa MO MONyYEHUIO NPOdECCUOHANBHBIX YMEHUIA U OnbiTa
npodeccroHanbHoM AedTeNbHOCTU, HayYHO-UCCIEN0BATENbCKAs




12.3 ®oHA OLLEeHOYHbIX CPEeACTB ANSA NpoBeAeHUA rocyaapCTBEHHOro 3Kk3aMmeHa
12.3.1. KoHTpOonbHbIE 3af4aHUA UMM UHble MaTepuanbl, He06XoAMMble ANA OLEeHKU
pe3ynbTaToB OCBOEHUS obGpa3oBaTefibHOW MporpaMmmbl, NpoBepsieMbIX B paMKax
rocyaapcTBEHHOro 3K3ameHa

1. MNepeyeHb BONPOCOB K 3K3aMeHY:

1. Tlepuogumdeckmn 3akoH [O.N. MeHgeneeBa — dyHOameHTanbHas OCHOBA
HeopraHMyeckom XuMMUW W COBPEMEHHOro MartepuanoBefeHus. Pusmyecknin CMbICh
Mepnoanyeckoro 3akoHa. Ctpyktypa [lepuogudeckon Ttabnuubl .. Mengeneesa.
Mepuoabl v rpynnol.

2. loHatne 06 oanekTpoHHOW aHanorun. KanHocummeTpusa. OpbutanbHbie
paguycbl. BTopuyHasa 1 BHYTPEHHAS NepUOANYHOCTb.

3. Metannbl n HemeTannbl B [Nepuogudeckon cucteme. 'paHmua UuHTtns. MNMpaswno
Om-Poszepw.

4. HaxoxgeHwe aneMeHTOB B npupoge M obme npuHUUMbl NoSTyYeHUst MpoCTbIX
BeLlecTB. OcoboyuncTble BellecTBa.

5. Knaccudgukaumss OuHapHbIX coeguHeHun. Kpuctannioxmmmyeckoe CTpoeHue
BGuHapHbIX coeanHeHun. MNpasuno MNMupcoHa.

6. [lOCTOAHCTBO M NepeMeHHOCTb cocTaBa. bepTonnuabl 1 AanbTOHUADI.

7. lNpaBuno a3 [wnbbca — yHOaMeHTanbHass OCHOBa COBPEMEHHOIO
MaTtepuanoBeneHus.

8. [umarpaMmbl COCTOSAHUSA OAHOKOMMOHEHTHbIX CUCTEM.

9. OCHOBHble TuMbl AuarpaMmMm COCTOAHUA OuHapHbIX cuctem. [loHATHMEe o
KOHIPY3HTHOM W WHKOHTPYSHTHOM XapakTepe nnaeneHus. [dunarpamma «coctaB —
CcBOMCTBOY. [MpUHUMN HENPEPBIBHOCTU N NPUHLKUN COOTBETCTBUA.

10. Teepgble pactBopbl. OCHOBHbIE TUMNbI TBEPAbLIX PacTBOPOB. 3akoHbl KypHakoBa.

11. dusnko-xmmmyeckme ceoncTBa xenesa. OCHOBHblE MNPUHUMUNLI  MOMyYeHUs
CMnaBoB Ha OCHOBe Xenesa. [lnarpamma COCTOSAHUS CUCTEMbI XKenes3o — yrnepoa.

12. On3nKo-XxMmmyeckme CBOMCTBa  antoMuHUSA.  OCHOBHblE  MPUHUUNLI  €ro
nony4veHusi. Cnnasbl Ha OCHOBE antOMUHNA U UX MPUMEHEHNE.

13. ®du3nKko-xmmmyeckme cBomctBa TuUTaHa. OCHOBHblE MPUHLMMbLI €ro NoMy4YeHus.
CnnaBbl HA OCHOBE TUTaHa U UX NPUMEHEHWE

14. ®dyHOaMeHTanbHble OCHOBbI MHOroobpasmss un 00630pHasd XxapakTepucTuka
HeopraHM4Yeckux 1 opraHN4YecKMx maTepuanoB Ha OCHOBE YrnepoaoB

15. OCHOBHble MOHATUA O 30HHOW CTPYKType TBepAablx Ten. Metannsi,
NONYyNPOBOAHWKM U ANINEKTPUKM C TOYKN 3PEHUST 30HHOWN CTPYKTYPbI.

16. Metannsl B Nepuogunyeckon cucteme. Tunbl B3aUMOAENCTBUS B METANIMYECKUX
cuctemax. ObpasoBaHue coeMHEHNI B MeTanNNIMYeCcKnX cuctemax.

17. MNpupoaa xumMmn4yeckom cesa3n B nosnynpoBogHukax. OCHOBHbIE Knaccbl OMHAPHbIX
NnonynpoBOAHUKOB. 303MeKTpOoHHbIE PSabl.

18. Obwasn xapaktepuctuka anemeHToB IVA rpynnbl. KpemMHuin. Prusmko-xmmmnyeckue
cBoncTBa KpeMHUsA. OCHOBHbIE METOAbI MOMYyYEHUS KPEMHUS.

19. CpaBHuTENbHas XapaKTepucTMka 3aKOHOMEPHOCTEM WU3MEHEHUS  CBOWCTB
anemeHToB B Il 1 [VB-rpynnax n npuynHbl Takoro nosegeHus

20. OcoBeHHOCTM U3MEHEHUA PU3NYeCKMX (TeMnepaTypa nnaBneHusl, NNOTHOCTb) U
XUMUYECKNX CBOMCTB anemeHToB VIB rpynnbl

21. ®ocdhunabl, apceHnabl 1 aHTUMOHUAbLI antOMUHUSA, rannusa n MHAMSA. XmMmuyeckas
CBS3b U KpUCTanoxmmmyeckoe ctpoeHue. [NpuynHbl OTCYTCTBUSA Tannusa B 9TOM psaay

22. Okema  KpemHusi. OU3BUKO-XMMUYECKME  CBOMCTBA  OKCMAA  KPEMHMUS.
Kpuctannoxmmusi okcnga KpeMHus.

23. Olvokemg  KpeMHus Kak  cTeknoobpasoBaTersb. MMonydyeHne  cTekna.
Mcnonb3oBaHWe pasfvMyHbiX 3NEMEHTOB MPU U3rOTOBMEHUN CTEKON C HeobxoaMmbiMu



csorctBamu. Cunukatbl. [pypogHble cunukaTtbl: KPUCTANNOXMMUSA U PU3UKO-XUMUYECKUE
CBOMCTBA.

24. Metannbl noarpynnbl  NNatuHbl. PU3BNKO-XMMUYECKMEe CBOWCTBA MeTarssoB
noarpynnel NraTuHbl. KoMnnekcHble coeaAnHeHUs MeTansoB NOArpynnbl NAaTUHbI.

25. OCHOBHblE  MOJSIOXKEHUA  TEOPUM  CTPOEHUS  KOMMIIEKCHbIX  COEeANHEHUN.
Knaccndumkaumsa KoMNekCHbIX coeanHeHnn. 3omepusa KOMMEKCHbIX COeANHEHUN.

26. O6wme 3aKOHOMEPHOCTM COCTaBa, CTPOEHUSI N CBOMCTB OKCUOOB HEMETAsIoB U
OKCMAOB MeTarnsioB B 3aBUCUMOCTU OT CTEMEHM OKUCHEHUS SfieMeHTa

27. Obwme 3aKOHOMEPHOCTM W MNPUYMHBI  XapakTepa W3MEHeHus1 Temnepartyp
nnaBneHnss W KUNeHus B pagax ranoreHuaoB anemMeHTa AN COefMHEHUN C
KOOPAMHALNOHHON U MONEKYNAPHOWN CTPYKTYpOK

28. ApxuTekTypa KpucTannos, npupona MHoroobpasus

29. [ledekTbl KpUCTaNINMYECKOro CTPOEHNA: BUAbI, npupoaa

30. ToyeuHble gedeKkTbl KpUCTANINYECKUX MaTepmnanos: BUabl, Npupoaa, ponb

31. Aucnokauuun, [edekTbl YNakoBKW: BuAbl, MNpuUpoda, QYHKUMS, MeXaHU3Mbl
nepemeLLeHns

32. ['paHnLUbl 3epeH: BUObl, CTPOEHWNE, SHEPrng

33. MexdasHble rpaHuLbl: Knaccudukaums, CTpoeHne, aHeprus

34. CBobogHaa MOBEPXHOCTb KPUCTAsmoB: Kraccudukaumsi, aTOMHOE CTpOeHue,
3Heprus

35. Pa3amepHbI adhdekT CTPYKTYpbl TBEPAbIX Ten

36. AMoppHbIE MaTepuarbl: COBPEMEHHbIE NPeACTaBMeHNst O CTPYKType

37. KBasukpuctannsl: npupona, 0COOGeHHOCTU aTOMHOWN CTPYKTYpbI

38. da3oBble NpeBpalleHnss B KpUCTaNMYEeCKMX MmaTepuanax: npupona, MexaHusm,
KMHEeTUKa

39. KoMnosnumMoHHbIe  MaTepuanbl:  Knaccudukaums, NpyvHUMNBL  CO30aHUS,
0COBEHHOCTN CBOUCTB

40. TOHKME NNEeHKN: MEXaHU3Mbl pOCTa, OCOBEHHOCTUN CTPYKTYpbI

41. PocT KpucTanmoB: MexaHn3m pocTa, crnocobbl BblpallnBaHus

42. ®a308BbIN pasmepHbIn AhdeKT: npupona, NnpUMepbl NPOABNEHUS

43. Jedopmauyuns  KpuUcTarnsiMyeckux  mMaTepuarnos: MexaHu3M  rpoLecca,
3aBUCUMOCTb OT CTPYKTYpPbl U ee 0edeKTOB

44. MexaHu4yeckme CBONCTBA KpUCTaNIMYeCcKnx MaTepuarnoB: OCHOBHbIE NapamMeTpbl;
XPYMNKoOe 1 BA3KOE paspyLueHue

45. Pa3mepHbIn ahdeKT MeEXaHNYECKNX CBOMCTB KpUCTanNM4ecknx matepmanos

46. Pa3smepHbIn ahdeKT 3MEKTPONPOBOAHOCTU: KNAaCCUYECKNN, KBAHTOBbIN

47. PaamepHbIn apeKkT MarHMTHbIX CBOWCTB MaTepuarnoB: AOMEHHasi CTPYKTypa,
CBOMCTBA

48. CTpoeHne [OOMEHHbIX rpaHuy B  deppovKkax  pasfiMyHOM  NpuUpoabl:
CEerHeToarneKkTpukax, dgeppomarHeTmkax

49. OUINKO-XMMUNYECKME  MNOOXOObl K CO30aHUK  HAHOCTPYKTYPUPOBAHHbIX
MaTtepuanos

50. CneKkTpocKkonuyeckne MeToabl aHanu3a matepuanos: NPUHUMN, aHanuTU4eckue
BO3MOXHOCTHU

51. Andpakums  3NEeKTPOHOB B UCCREAOBAHUM  HAHOCTPYKTYPUPOBAHHBIX U
TOHKOIMMEHOYHbIX MaTepuanos

52. MNMpoceBeyrBatoLLas ANeKTPOHHAsH MUKPOCKONUS: NPUHLMI, BUAbI KOHTpacTa

53. AHanus gedeKkToB KpUCTanIn4eckoro ctpoeHusa metogamm NoM

2. MNepeyeHb NpakTU4YECKNX 3aA4aHNN (CUTYaLMOHHbIX 3aAa4, KeMCcoB):
1. lNpeonoxute oouvH U3 BapuaHTOB Mpouecca CUHTe3a retepocTpyktypbl ZnO/InP ¢
TOMNLLUMHOWN NNEHKM okenaa unHka 100 Hm.



2. [lpepgnoxmte wun o0O0OCHYyNMTE cnocob co3gaHus 3SNUTAKCUIbHOMW CBEPXPELLETKU
(GaAs)m(AlAs),. Kakne wmeToabl KOHTpONA TONWMHBI M COCTaBa CIIOEB  MOXHO
ncnonb3oBaTtb B AaHHOM crniydae? Ob6ocHynTe BblIGOp MeToda cuHTE3a U MccrneaoBaHus
yKa3aHHOW CBEPXPELLETKN.

3. Mpegnoxute MO CVD npouecc hopmmpoBaHus anuTakcuanbHon nneHkn GaAs Ha
nosepxHoctn GaN. OueHuTe npeumywiectBa u Hepgoctatkm metoga MO CVD no
CPaBHEHWNIO C METOAOM MOMEKYNAPHO-ITy4EBOWN ANUTaKCUM.

4. Tllpepnoxmte cxemy npouecca CUHTe3a U OOOCHOBaHHbLIN MeTOoh aTTecTauuu
OAHOCTEHHbIX YrNepoaHbIX HaHOTPYOOK.

5. bpycok n3s matepuana ¢ moaynem KOHra E n koagpdpuumeHTom lNyaccoHa p noaBeprnm
BCECTOPOHHEMY CXaTuio AasreHveM p. Paccuvtante OTHOCUTESbHOE YMEHbLUeHue
obbema Opycka; cBA3b Mexay Ko3a(hMUMEHTOM CXMMaemMoctM [ u  ynpyrummu
NoCTOAHHbIMY E 1 . NMokasaTtb, 4To koahpumumeHT NyaccoHa p He MOXET npeBbiwaTh Y.

6. Opun30oHTaNbHO PacnoNOXeHHbIM MeAHbIN CTepXeHb AnvHbl L = 1 M BpaluatoT BOKpyr
BEpTUKANbLHOW OCK, MPOXoAsLuen yepe3d ero cepeauHy. [pyn kakon 4yacToTe BpalleHUs
MOXeT NPOU3ONTU paspyLLueHne?

7. Kakoe pgaBneHme HeobGxoauMMO NPUAOXWUTb K TOpuam CTanbHOro UMnuHapa, 4Ttobbl
AJIMHa ero He n3amMeHunach nNpu nosbiweHnn Temnepatypsbl Ha 100 C.

8. OUeHUTb KONIMYecTBO aTOMOB OCTATOYHOrO ra3a B Bakyyme 10 MNa, cTankmBaoLWmxcs ¢
NOBEPXHOCTbO nnowagbio 1 cM?  CTEeHKM BaKyyMHOW Kamepbl MNpU KOMHaTHOW
TemnepaTtype, npu Temnepatype 700 K.

9. PaccuntanTte CTpYKTYpPHbIN hakTop ynopsgovyeHHoro Teepaoro pactsopa AuCu.

10. Paccuutante KpUTMYECKYH TOSILLMHY NCEBOOMOPMHOro crnosi npu anutakcuanbHOM
pocTte Ge Ha noBepxHocTu (111) moHokpucTanna Si.

11. W3o06pasute cxeMy  OUCMOKAUMOHHOW  CTPYKTYpbl  MexdasHOM  rpaHuLbl
retepocuctembl Ge/Si (001) npu BXOXAEHUM [UCIOKALMA HECOOTBETCTBMUSA: a)
CKOmnbXeHnem; 6) nepenonsaHnem.

12. MNepeuncnnte BapuaHTbl CTPYKTYPHOW OpraHn3aumnmn KpUCTansioB MPOCTbIX U CROXHbIX
BELLECTB.

13. B npeacraBneHusiXx KanumnspHOM MOOENW paccuMtante pasMep KpUTUYECKOro
3apodpla nNpy TEPMUYECKOM MCNapeHun KoHaeHcauum Ag B BaKyyme Ha MOBEPXHOCTb
kpuctanna NaCl (T,=1030 K, T,=300 K).

14. Nlante obocHoBaHue pasnuume kpuctannudeckmnx pewwetok NaCl n CsCl.
15. [laite 060CHOBaHMEe 04HOro TUMNa Kpuctannnieckmx pewwetok Na n W.

16. MNocTponTe anekTpoHorpammMmy MOHOKpucTannmyeckon nneHkn ¢ OLIK-cTpykTypon, ocb
30HbI [231].

17. Jante nporHo3 opueHTaunOHHbIX COOTHOLWEHU nNpu pocte nneHkn Fe (a=0.287 Hm)
Ha nosepxHocTh (001) MoHOKpucTannuyeckon nneHkn Ag (a=0.409 Hm).



18. 3anuwute B npeactaBreHnax AByMepHoW Kpuctannorpadpum ctpyktypy (111)
MoHocrnoss Mo Ha noepxHocTn (111) moHokpuctanna Ni B OpueHTauMOHHOM
cooTHowweHnn KypatomoBa-3akca.

19. OgHM 13 3TanoB 30Jb-Teflb CMHTEe3a HaHonopowka Fe,O3; sBnseTca ocaxaeHue
kaToHoB Fe®* pactBopom ammuaka (28%-biit pacteop, p = 0,903 r/mn). Onpegenute
maccbl FeCl; « 6H,O n 06bEM pacTBopa ammmaka (45 NONHOro ocaxaeHust 6epéTtca B
1,3 pasa 6onbLue Mo CpaBHEHUIO C KONIMYECTBOM, HEOOXOANMBIM ANSA NMOSMIHOMO OCaXAEHWS
kaTuoHoB Fe®"), Heobxoaumble Ans cuHTe3a HaHonopoluka Fe,O3 Maccon 25 r.

20. ns cuHTe3a HaHovacTuy, CoFe,O4 30Mb-refib METOAOM MUCMNOSb3YeTCA 3KBUMONSpHast
cmecb Co(NO3), u  Fe(NO3);. Paccuutamte wmaccbl conen Fe(NO3)3:9H,O wu
Co(NO3),'6H,0, Heobxoommble ans cuHTe3a HaHonopowka CoFe,O, ocaxageHuem c
Mcnonb3oBaHMEM pacTBopa rugpokcuga Hatpus, uexoga mu3 50 mn 0.05 M cwmecu
pacteopoB Co(NO3),; n Fe(NO3)s.

21. Metannormgpuabl ABNAOTCSA MaTtepuanamu, NepcrnekTMBHbLIMA B KayecTBe cpeabl
XpaHeHus Bogopoda. 'mapunabl MarHMs 1 anoMMHUA UMERT nornoweHne sogopoda 1,88
n 2,24 n/r. Onpegenure, KakMe maccbl rmapuaoB MarHus U anioMmMHUA HeobxoauMbl Ans
reHepauuu Bogopoaa Anst 100-kunomeTposoro npobera asTomobunst (pacxog — 11 m°,
ANS NPOCTOThl pacyéTa cuntTaTb YCNoBUs HOpPManbHbIMK).

22. TpaBneHne MOXHO WCMNONb30BaTb MNPV MCCREeAOBaHUM CTPYKTYPbl MeTann4eckoro
cnnaea, Hanpumep, MegHoro. [na 3Toro NoBEepXHOCTb ero obpasua obpabaTtbiBaloT
pacTBOPOM a30THOM KUcNoTbl. PaccuntanTte, Kakoe KOnMyecTBO Meau nepengeTr B
pacTBop npu obpaboTke obpasua megHoro cnnasa 18 mn 20%-Horo pacTBopa a3oTHOM
KMCMOThI (MMOTHOCTL 1,12 r/em®)

23. TpaBneHune — 310 06paboTka TBEPAOro MaTepumana pacTBOPOM XMMUYECKOrO peareHTa
C Uenbtlo yaaneHuo NoBEpPXHOCTHOrO cno4. [JaHHbIM Npouecc UCNonb3yloT, B YAaCTHOCTH,
AN OYMCTKM MOBEPXHOCTU CTanu OT OKaluHbl, 0bpasyloLencs nocne ropsden NpokaTKu.
MoacuntanTte, kakoBbl notepu Metanna (%) npu TpaBneHun 5,6 T cTanbHOro nucTa
CEPHOM KNCMOTOW, ecnn pacTeop nocrne obpaboTku cogepxan 152 kr conu.

12.3.2. NMpumep KUM

KoHTponbHO-n3mMeputenbHblii matepuan Nel

1. lMepuogndeckmn 3akoH O.N. MeHpeneeBa — dyHOaMeHTanbHasi OCHOBa
HEeopraHM4yeckon XMMuUM N COBPEMEHHOro MaTepuanoBedeHns. Pu3nyecknin CMbICn
Mepuoanyeckoro 3akoHa. Ctpyktypa [lMepuogmyeckon tabnuubl [O.N. Mengeneesa.
Mepuvogpl v rpynnbl.

2. AHanus gedeKkToB KpUcTananm4yeckoro ctpoeHms metogamm MN3AM.

3. 3anvwmnte B npeacTaBneHuaX [OBYMepHOW Kpuctannorpadpum ctpyktypy (111)
MoHocnod Mo Ha nosepxHocTn (111) MoHokpuctanna Ni B OpueHTaLMOHHOM
cooTHoweHun KyparomoBa-3akca.



12.3.3. Kputepuun n wkana oueHMBaHUA pe3yrnbTaToB CAauun rocyfapCTBEeHHOro 3Kk3ameHa
Ansa oueHnBaHMsa pesynbTaToB 06y4eHUs Ha rocyJapCTBEHHOM 3K3aMeHe UCMOoNb3yeTes WKana: «OTIIMYHO», «KXOPOLLOY,
«yOOBMNETBOPUTENBbHOY», KHEYAOBNETBOPUTEIIBHOY.

[NokasaTenun

KpuTepun 1 wkana oueHMBaHns

«OTnUYHO»

«XopoLo»

«Y[ooBneTBopuUTENBHO»

«HeynoBneTBopUTENBHO»

1. BnageHue cogepxaHnem
y4yebHoro maTtepuana u
NMOHATUNHBIM annapaTtom
n3y4yaemon Hay4dHon oTpacnu

2. YMeHne cBA3biBaTb TEOPUIO C
NpakTuKomn

3. YMeHune nnnctpmpoBaTtb
OTBET NpumMepamu, hakramm
pearnbHON XXWU3HW, JaHHbIMM
Hay4HbIX UCCeaoBaHWI, B TOM
yncre cCobCTBEHHbIX, UTOraMu
NPOXOXOEHNS NPAKTUK

4. YMeHne ycTaHaBnmBaTb
MeXnpeameTHble CBA3N

5. YMeHune obocHOBbIBaThL U
CaMOCTOATENBHO (POPMYNMPOBaTh
BbIBOAbI

6. YMeHune 060oCcHOBbIBaTbL CBOU
CyXOeHust 1 NPoeCCnOHanbHyo
no3uumio No nsnaraeMmomy
BOMNpoCy

7. CnocobHOCTb CaMOCTOATENBHO
HaxoauTb pelueHus/pellaTb
3agaum B chepe
npodeccnoHanbHom
OEeATEeNbHOCTH

lMonHoe cooTBeTCTBUE
oTBeTa obyyvatoLerocs
BCEM CEMU
nepeyvncrieHHbIM
nokasaTtensm.
KomneTteHuun
cchopMmnpoBaHsbI
MONTHOCThLIO,
NPOoSIBNATCSA U
NCNonb3yTcs
cucTtemaTmyeckun, B
nonHom obbeme.

OTtBeT obyuatoLerocs
He cooTBeTCTBYeT
OfHOMY n3
nepeyncreHHbIX
nokasarenem.
KomneTeHuumm B Lienom
cchopmmpoBaHsbl, HO
NPOSABMSAOTCA U
NCNOnb3YTCA
parMeHTapHo, He B
norHom obbeme, 4YTo
BblpaXkaeTcs B
OoTAENbHbIX
HETOYHOCTAX
(HecyLLLeCTBEHHbIX
owmnbkax) npu oTBeTE.
OpHako gonyLleHHble
OLUMBKM MCnpaBnsaTCS
camum oby4atommes
nocne
AOMONMHUTENBHbIX
BOMNPOCOB
aK3ameHaTopa.

OTBeT obyuvatoLerocs He
COOTBETCTBYET Jt0ObIM
ABYM U3 NepeyvncneHHbIX
nokasaTenen.
KomneTteHuumn
cchopmmupoBaHbl B 00LLMX
yepTax, NPOSBMASATCS U
NCNONb3YKTCS CUTYaTUBHO,
YaCTUYHO, YTO BblpaXkaeTcsa
B A0MyCKaeMblX
HETOYHOCTSIX U
CyLLLeCTBEHHbIX ownbkax
npv OTBETE, HAPYyLLUEHUN
NOTVIKN U3N0XEHNS,
HeyMeHUn
apryMeHTupoBaTb 1
060CHOBbIBaTb CYyXXAEHUS U
npogeccnoHanbHyo
nos3uumio. [laHHbIN ypoBEHb
obsazaTeneH onsa Bcex
OCBaunBaOLLMX OCHOBHYIO
obpaszoBaTernbHyo
nporpamMmmy.

OTtBeT obyuvatowlerocs He
COOTBETCTBYET NIOOLIM TPEM
N3 NepeYvncreHHbIX
nokasarenen. KomneteHuum
He cpopMmnpoBaHbI, 4TO
Bblpa)kaeTcs B
pa3po3HEHHbIX,
OECCUCTEMHBIX, OTPbIBOYHbIX
3HaHUSAX, AONYyCKaeMbIX
rpyobix NpodeccMoHanbHbIX
owmnbkax, HeyMeHNM
BblOENATb [MaBHOE U
BTOPOCTENEHHOE, CBA3bIBATb
TEOPUIO C NPaKTUKON,
yCTaHaBnmBaTb
MeXnpeamMeTHble CBA3M,
dopMynmpoBaTb BbIBOAbI MO
OTBETY, OTCYTCTBUU
cobcTBEHHOM
npogeccnoHansHoM No3nLmu.




COOTHOLUEHNE LIKamnbl OLEHMBaHMSA pe3ynbTaToB O0O0y4YeHUss Ha rocyaapCTBEHHOM
9K3aMeHe U YPOBHSA  MOArOTOBMEHHOCTM  obyvalllerocs K peLleHuto
npodeccroHanbHbIX 3aaay:

LWkana XapakTepuctmka ypoBHSA MOArOTOBMEHHOCTU oby4arolerocs K
OLeHNBaHUs peLleHnto NpodeccuoHanbHbIX 3a4aq
«OTAnYHO» Bbicokuin ypoBeHb — oby4valolMiACs MOMHOCTLIO MOATOTOBMEH K

CaMOCTOSITENIbHOM Hay4YHO-UCCrenoBaTeNbCKOM U MPOM3BOACTBEHHO-
TEXHOMNOrMYEeCKON AesTeNnbHOCTU, BrageeT MOHATUMHBLIM annapaTom
npegmeTa, ymeeT 060CHOBbIBATb cBou CY)XaeHus n
NpopeccroHanbHyld  MO3ULUMIO  MPU  PELUEHUN  CUTYaLMOHHbIX
npodeccunoHarnbHbIX 3aaad.

«XopoLlo» basoBbI ypoBeHb — obOyyalWwmMnUcs B LeENOM MNoAroTOBMEeH K
peweHnto  nNpodeccuoHanbHblX  3agda4 B paMKax — HayyHo-
nccnegoBaTenbckoro U NPOU3BOACTBEHHO-TEXHOMOMMYECKOro Buaa
AEATENbHOCTN, CNOCOBEH YCMNELHO NPUMEHATb NOMyYEeHHbIE 3HaHUS,
YMEHUS U HaBblkM B CTaHOAPTHbIX CUTyauusiX, HE B MOMHOW Mepe
NposBAsSEeT CaMOCTOATENBHOCTb.

«YpoBneTtBoputen | [MoporoBblii ypoBeHb — OByvalolWIiC MOATOTOBMEH K Hay4HO-
bHO» nccnenoBaTenbCKow n NPON3BOACTBEHHO-TEXHOOMMYECKOM
[AesTeNbHOCTM YacTU4YHO, BcrieacTBue cnaboit chopMUPOBaHHOCTU
KOMMNeTeHUUA, KX parMeHTapHOro M CUTYaTMBHOMO MNPOSIBREHMS,
TpebyeT NOMOLLY NPK BbINOSNHEHWUM NPOECCUOHANBHBIX 3a4au.

HaHHbIn ypoBeHb obsi3aTeneH Ansi BCEX OCBaMBAKOLMX OCHOBHYHO
obpasoBaTenbHy0 NporpaMmmy.

«HeynoBnetBopuT | Huskuin (HegonyctuMbin) ypoBeHb — oby4alomnincs He crnocobeH K
enbHO» CaMOCTOATENbHOW Hay4YHO-UccrnenoBaTeNnbCKOM M NPOM3BOACTBEHHO-
TEXHOMNOrMYECKOW AeATeNnbHOCTU, BCNEACTBUE HECHOPMMPOBAHHOCTM
y  Hero  KoMneTeHuun, Bnekywen 3a  cobon rpybble
npodeccmnoHarnbHbIe OLLIMOKN.

12.3.4. MeToan4yeckue maTtepuarnbl, onpegensirowjme npouenypbl oleHUBaHUSA:

Kaxgbin KOHTPOSNbHO-N3MePUTENbHbLIN Martepuan ans npoBeaeHus
rocygapCTBEHHOro dK3ameHa CoAepXuT Tpu Bonpoca. M3 HUX nepsble ABa Bonpoca B
OCHOBHOM OpPWMEHTUPOBAHbI Ha BbiSIBfieHWE CTeneHn cpopMMPOBaHHOCTU 3HAHWEBOIO
KOMMOHEHTA  KOHTPONMMPYEMbIX  KOMNETeHuun. Tpetuh  Bonpoc  (NpakTUKO-
OpPVEHTUPOBAHHOE 3agaHue) OpVEeHTNPOBaH Ha BbIsiIBMIeHNE cTeneHn
COOPMUPOBAHHOCTU TaKMX KOMMOHEHTOB KOHTPONUPYEMbIX KOMMNETEHLMUN, KaK YMEHUS U
HaBbIKW.

Kaxgbin uneH NOK oueHmBaeT oTBeT Ha Kaxabin Bonpoc KMMa u BbicTaBnsieT
CBOIO OLIEHKY 3a 3K3aMeH (Kak cpegHeapudmMeTnyeckoe TpeX OLIEHOK, Bbipaxaemoe B 4-
GannbHom LwKane: «OTIINYHOY, «XOPOLLOY, «y4OBMNETBOPUTESTBHOY,
«HeygoBneTBopuTenbHo».) OueHkn Bcex uneHoB [OK cymmupyloTcs, nocrne 4ero
BblUMCNAETCA WX cpegHee apupmMeTudeckoe Kak WTOoroBas OLEHKa 3a OTBET Ha
rocok3ameHe, oukcupyemasi B OLeHOHYHOM NIUCTE CTyAeHTa.)

12.4. [llepeyvyeHb Yy4yeOHOM nuTepaTypbl, pecypcoB cetun «UHTepHeT»,

H906XO,DMMI:IX AnsA NoAroToBKU K caaYve rocygapCrBeHHOro aKk3ameHa
a) OCHOBHas nuTeparypa:



Ne n/n MNcToYHMK

Ueesnee B.M. ToHKue nneHKu HeopaaHu4yeckux mamepuarnos: MexaHusm pocma u cybecmpykmypa : y4eb.
1 nocobue /B.M. Ueesnes. — BopoHex: UIL| BI'Y, 2008. — 496 c.

Enucparos .M. ®usuka meepdozo mena : y4ebHoe nocobue / I.UN. Enugaros. — M130. 3-e, ucnip. — Cr16. :

2| Jlawb, 2010. - 287c.

3 MamyxuH B.J1. ®u3uka meepdozo mena : yyebHoe nocobue / B.J1. MamyxuH, B.J1. Epmakos. — Crl16. : JlaHb,
2010. - 218c.

4 HeopeaHuyeckas xumusi. Xumusi anemeHmos: y4ebHuk 8 2 m. / FO. . Tpembsikos [u 0p.]. — 2-e u30.,

nepepab. u dorn. — Mockea : Usdamernbcmeo MIY; AkaBemkHuza, 2007. — T. 1. — 5638 ¢c.; T. 2. — 670 c.

©0) pononHUTenbHasa nuTeparypa:

Ne n/n McToYHMK
Tpembsikos F0.L]. BeedeHue 8 xumuro meepdoghasHbix Mamepuarnos. / F0.[. Tpembsikos, B.[1. [lymnses. —
5 M. : Hayka, 2006. — 400 c. — (Cepusi: Knaccu4deckul yHusepcumemckull y4ebHUK).

lyces A.WN. Harokpucmarnnudeckue mamepuarnsi / A.N. lyces, A.A. Pemnens. — M. . ®uamamnum, 2000.
6 —224c.

Cy30anes WN.I1. ®usuko-xumusi HaHOKIIacmepos, HaHoCmMpyKmyp u HaHomamepuarsnos / W.I1. Cy3danes. —
7 M. : KomkHuea, 2006. - 592 c.

Pxesckasi C.B. MamepuarnosedeHue / C.B. Pxesckasi. - M. : Jlozoc, 2006. — 424 c.

8
9 lonosuH KO.U. HaHouHOeHmuposaHue u e2o 8oamoxHocmu / KO.U. MNonosuH. — M. : MawuHocmpoeHue,
2009. - 312c.
Anbimos M.U. [Nopowkosasi Memarnypausi HaHOKpucmarsudeckux mamepuanos / M.U. Anbivos. — M. :
10
Hayka, 2007. — 169 c.
1 BbapuHos C.M. buokepamuka Ha ocHoge ¢hocghamos Kanbyusi / C.M. bapuHos, B.C. Komnes.— M. : Hayka,
2005. — 205 c.
FommuwmedH I". ®u3uKo-xumMu4yeckue ocHo8bl MamepuarnogedeHusi /. fommwmelH ; nep. ¢ aHan. ; nod
12 ped. B.lN. BnomaHosa. - M. : BuHom. Jlabopamopusi 3HaHuu, 2009. — 400c. - (Jly4qwuli 3apy6exxHbIl
y4eb6HUK).
Enucees A.A. ®yHKyuoHanbHble HaHomamepuarnbsl / A.A. Enucees, A.B. JlykawuH ; nod ped. FO.[4.
13 Tpembsikoga. - M. : @uamamnum, 2010. - 456 c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-0bpasoBaTenbHble pecypchl (oduumnanbHble pecypcbl UHTEPHET)

Ne n/n Pecypc

14 36C YHusepcumemckaa bubnuomexa. — URL; http://biblioclub.ru.

AnekmpoHHbIl Kamasnoz Hay4yHoli 6ubnuomeKku BopoHex cko2o 2ocydapcmeeHHo20 yHUsepcumema. —
15 URL: http://www.lib.vsu.ru.

12.5. UHcpopmaLMOHHBbIE TEXHOMOMMKU, UCnonb3yeMble ANA NOArOTOBKU K caaye
rocyfapCTBEHHOro 23K3amMeHa, BK/O4Yaa nporpamMMHoe obecneyeHue W
MH(pOpPMaLMOHHO-CNPaBO4YHbIE CUCTEMBDI

Hem

12.6. MaTepnanbHo-TexHU4Yeckoe obecneyeHue:
YuebHas ayoumopus. CrneuyuanusupogaHHas mebersis

13 Tpeb6oBaHua k BKP
13.1. Nopspok BbinonHeHust BKP

BbinyckHas kBanudukaumoHHas pabota (BKP)  BbinonHseTca B COOTBETCTBUMM C
TpeboBaHusamn ProC no HanpasneHutwo 04.03.02 Xumua, dusmka M MexaHuka
maTepuanos (MarucTtp), npegycMoTpeHHOW deaepanbHbiM  FOCYAapCTBEHHbIM
obpasoBaTtenbHbiM cTtaHgaptom ®IrOC BO (kBanudukaumss maructp). BbinyckHas
kBanudukaunoHHaa  pabota  npeacrtaBnseT  coboOM  UTOrOBbIN  KOMMOHEHT
obpasoBaTenbHOro npouecca, HamnpabfeHHbI Ha cucTemMaTu3auuio U 3akpenneHue
3HAHUN, YMEHUN n HaBblkoB oOOyyawoweroca B XO4e pPeLUeHMS KOHKPETHbIX
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I'IpOCbeCCVIOHaJ'IbeIX 3afdady, a TakKkKe onpeneneHne YypoBHA NMOAroOTOBIIEHHOCTU
BbIlMYCKHUKaA K onpenerieHHbiM BUugam npodgeccmnoHanbHON AesaTeNbHOCTN.

MoaroTtoBka BbINYCKHOM paboTbl nNpoBoAMTCA OOy4valoWMMca Ha  MNPOTSHKEHUU
3aknunTensHoro roga obydeHus, SABNAETCA MPOBEPKOM KayecTBa MOSyYeHHbIX
CTYOEHTOM  TEeOpeTUYEeCKUX  3HaHWW,  NpPaKTU4YeCKMX YMEHWA U HaBbIKOB,
C(OOPMUPOBAHHbLIX  OBLLEKYNbTYPHBIX  W” NpodeCcCnoHanbHbIX  KOMMETEHLMN,
No3BONAKOLWMX  pewatb  npodeccuoHarnbHble  3agauyw. BbinonHeHve BKP
ocywiecTBngetrca B cooTBeTcTBMM C 3agaHuem (MNpunoxenune [ [lonoxeHus
yHuBepcuteta 1 Bl'Y 2.1.28 — 2018 ).

BKP BbinonHawTca B dopme Gakanaspckon paboTol.

Obyuatowmncs nonyyaeT 3agaHve Ha BbinonHeHne BKP nocne yreepxaeHns tem BKP
Y4yeHbIM COBETOM XMMUYECKOIO (hakynbTeTa.

Tembl BKP paspabatbiBaloTca B paMkax TeMaTuKM Hay4yHo-1ccneagoBatenbckom paboThbl
Bbinyckawowen kadenpbl ee paboTHMKaAMM U3 YMCra Hay4yHO-Negarorm4eckoro Coctana,
obcyxpaloTca Ha 3acefjaHun kadedpbl M NPeAcTaBnslTCa 3aBedylwmm Kadenpon
YyeHoMy coBeTy (pakynbTeTa.

Ob6yyatowmecsa OOMKHbI MMETb BO3MOXHOCTb Bblbopa Tembl BKP B pamkax Hay4yHO-
nccnegoBaTenbCckoro HanpaeneHus kadpegpol. Tema BKP n ee uenecoobpasHoCTb
obcyxgaeTca Ha 3acefaHumn Bbinyckawwen kadenpbl. COOTBETCTBYOLLEE pelleHne
ohopmMmnsaeTca NPOTOKONOM 3acefaHns Kadeapsbl.

TemaTnka BbIMNYCKHbIX KBanu@UKauuoHHbIX paboT [ormkHa OblTb HanpasneHa Ha
peweHne npodeccuoHanbHblX 3afadvy: nNpoBedeHWe CaMOCTOATENbHbIX Hay4YHO-
nccnegoBaTenbckux paboT B 06n1actn XuMnn, PU3nK1, MEXaHUKKN, HayK O MaTtepuanax
N HaHoOMaTepuanax Ha YpPOBHe 3KcnepTa, Tpebyruwmx WMPOKONn dyHOAaMeHTanbHOW
MeXOUCUMNIIMHAPHOA  MNOAroTOBKM WM BNageHuUss  HaBblkaMW  COBPEMEHHbIX
9KCNepUMEHTanbHbIX METOAOB; BblpaboTka HOBbIX TeopeTU4ecKUx MNoaxXOAoB W
NPUHUMNOB AM3alHa MaTepuanioB M HaHoMaTepuanoB C 3adaHHbIMW CBOWCTBaMW,
peweHne  dyHOAamMeHTanbHblX 3agad4y B obnactu  matepuanoBedeHuss U
HaAHOTEeXHOMNOrnN; paspaboTka HOBbIX, OPUNMHANbHbLIX W  BbICOKOIMEKTUBHBIX,
TEXHOMOrMA  MOMyYeHUs  COBPEMEHHbIX  MaTepuanoB, 6GuomartepuanoB MU
HaHOMaTepuarnos.

CopepkaHue BbiNyckHOM paboTbl MarucTpa (gucceprtaumm) npegycmaTpmBaeT:

- CaMOCTOATENbHYD (OPMYNMPOBKY Hay4yHOW, Hay4yHO-NMPOWU3BOACTBEHHOMW, WNN
yyebHo-meTogmyeckon npobnembl, pas3paboTky HOBOW METOAMKM MUCCREeAOoBaHUS UMK
ero annapartypHoro obecneyeHus;

- CaMOCTOATENbHbIA aHanM3 MEeTOA0B WUCCNeAOBaHUN, Hay4HbI aHanmM3 u o0bobuieHne
hakTn4yeckoro matepuana;

- nonydyeHune npunHunnmarnbHO HOBbLIX PE3YJibTaTOB,

- anpobaumio nonyyYeHHbIX pe3ynbTaTtoB U BbIBOLOB B BMAE [OKIAA0B Ha HayYHbIX
ceMmnHapax, KOHEepeHUnax unm nogroToBNEHHbIX NyGnMKaumm B HayudHbIX XXypHanax
nnm cbopHMKax.

B npouecce noarotoBKM M 3awWnTbl BbIMYCKHOM paboTbl OOyYarLMNCA OOSDKEH
nokasaTtb CBOK CMNOCOOHOCTb M YMEHWE, OnupasiCb Ha MnorfyvyeHHble YriybrneHHble
3HaHUSA, yMeHMs U CcOpPMUPOBaHHbIE OOLLEKYNbTYPHbIE M NPOdECCUOHArNbHbIE
KOMNeTeHUMN CaMOCTOSTENbHO pellatb Ha COBPEMEHHOM YPOBHE 3aJadn CBOEW
npodeccnoHanbHOM OeATerbHOCTU, Npod)eccuoHanbHO wu3naratb crneyunanbHyo
NHopMaUNIo, HAYYHO apryMeHTUPOBaTh U 3alUMLLaTb CBOK TOYKY 3PEHUS.



13.2. NMpumepHbIN NepeyeHb Tem BKP

Obyvatowmmea npegnaraetcsa  nepeveHb Tem BKP, oTBevarowmi cnegyowmm
TemaTukaM HaydHbIX UCCreaoBaHUn, NPOBOAMMbIX Ha Kadoeape:

1. CospaHue yHKUMOHAmNbHbLIX TOHKOMMEHOYHbIX MaTepuanoB U MNOKPbITUA
MeTo4aMu BakKyyMHbIX TEXHOMOMIN, UccregoBaHne ux CTPYKTYpbl U CBOUCTB;

2. CuHTes KpucTtannos n reTepoCTpykTyp MHOTFOKOMMOHEHTHbIX
NonynpoBOAHNKOB;

3. XeMOCTUMYNMpOBaHHOE OKCUAMPOBaHME MOMyNPOBOLHUKOBBLIX KPUCTASINOB.

KoHKpeTHble TeMbl BKP dopmynumpyroTcs B COOTBETCTBUU C

BblLUENPMBEAEHHBIMM TEeMaTUKaMN HayYHbIX UCCeaoBaHu, NPOBOANMbIX Ha kadenpe
N exerogHo obHOBNAOTCSA

13.3. CtpykTypa BKP

BKP nmeeT cnegyoLyo CTpyKTypy:

1) ornaBnexue;

2) BBeJeHMe — MnocTaHoBKa 3agayu, oboCcHOBaHMEe aKTyasribHOCTU BblOpaHHON
TeMbl, ONMcaHne Hay4YHON HOBU3HbI UCCNeL0BaHNS;

3) 0630p NUTepaTypHbIX JaHHbLIX MO paccMaTpMBaeMon npobneme;

4) 9KCnepuMeHTanbHash 4YacTb — OnucaHue WCMNOSb30BaHHbIX MeTOAUK
9KCNepuMeHTa;

5) o6ecyxaeHne nonyvyeHHbIX peaynbTaToB;

6) BbIBOAbI, 3aKNOYEHNe;

7) CMCOK UNUTUPYEMOK NnTepaTypbl;

8) npunoxexwue.

TuTynbHbIM NUCT ohopMnisieTcs B cooTBeTCTBUM C [MpunoxexHnem [ NonoxeHus
yHuBepcuteTa 1 Bl'Y 2.1.28 — 2018 .

B OrnaBneHnn (cogepxaHwn)  ykasbiBalOT MNepevYeHb  pas3genoB  u
COOTBETCTBYHLLME MM HOMEPA CTpaHUL,

O630p nutepaTtypbl (He 6onee 1/3 obwero o6bema BKP) gormkeH cogepxaTb
nocrniegoBaTenibHOE U3NOXEHWEe maTepuana MMEKLWNUXCs B nuTepaTtype No AaHHOW
npobneme cBegeHWA, OCHOBAHHOIO Ha W3Yy4eHMM MOHOrpaduin, OTEYECTBEHHbLIX W
MHOCTPaHHbIX XXYpHanoB, COOPHMKOB Hay4HbIX TpyAoB U T.4. [lormkeH ObiTb NnpoBeaeH
NOAPOOHbBIA U KPUTUYECKUIA aHanu3 nuTepaTypHbIX AaHHbIX, 0O0CHOBaH BbIOOp TEMbI
CcOBCTBEHHOIO UCcCcnegoBaHUs 1 NpemMmyLecTsa BblOpaHHOMo NyTu peLleHust npobnemei.

PesynbTatbl COGCTBEHHbIX WCCREeAOBaHUN AOMKHbI ObiTb YETKO U SCHO
N3NOXEHbI, NPOUNITIOCTPUPOBAHbI HEOOXOANMbBIMU rpaduKamm, YepTexxamm, CXeMamm u
T.n. MNonyyeHHble AaHHble OOMKHbI ObiTb OO6BACHEHLI C TOYKM 3PEHUS COBPEMEHHOIO
COCTOSIHMS XMMUM UM HayK O MaTtepuanax, onpegenieHa HayyHasi HOBM3HA WU
npakTnyeckas 3Ha4YMMOCTb BbINOSTHEHHON paboThl.

BbiBOObI O0MKHBI NpefcTaBnsATb COBOM KpaTKoe U ACHOE W3NIOXEHWE CYTU
NpOBEeOEHHOro UccrnegoBaHus.

Cnncok unTnpyemon nutepaTypbl 0opopmMIiseTcs B COOTBETCTBMM C MpaBunamu,
NPUHATBIMK AN Ny6nukaumin B LEHTPanbHbIX akageMUyYecknx n3gaHusx.

B [MpwunoxeHne BbIHOCUTCS BCnomoraTenbHasi MHdOPMaUMs, LONOSHAILWAN
ocBeleHne Tembl, HO He obsizaTenbHasd B OCHOBHOM TeKCTe paboTbl, Hanpumep,
CMeKkTpbl, OMMWCaHWs  MNOJSlydEHUSs U OYMUCTKM  BCMOMOraTeslbHbIX  BELLECTB,
AONONHUTENbHbIE TabNUUbI, PUCYHKWN, rPadOuKn, YePTEXN YCTAHOBOK U Ap.

O6wmn o6bem BKP He gomkeH npesbiwaTtb 60 cTpaHUL NevYaTHOro TeKCTa.

MoapobHble npaBuna odopMneHns n TpeboBaHUS K COLEPXKaHUIO OTAENbHbIX
pasgenoB BKP ¢ yyetom TpeboBanun nuctpykumm U BI'Y 2.1.13 — 2016 npuBeaeHbl B



MeToANYEeCKMX YyKaszaHmax no odopmrieHmio BKP  ana cTygeHToB  XMMUYecKoro
drakynbTeTa

MoarotoeneHHas BKP ob6sa3atenbHo fomkHa ObiTb npoBepeHa Ha OObEM
3aMMCTBOBaHUSA, B TOM 4uCNe COAepXaTenbHOro, BbISABMEHUS HEeNnpaBOMOYHbIX
3aMMCTBOBaHUN. MuHMManbHbIM NPOUEHT opurmHanbHocTn BKP gna GakanaBpckunx
paboT pelleHnemM YYeHOro coBeta XMMUYECKOro akyrnbTeTa YyCTaHOBIIEH Ha YPOBHE
40%. BKP nognexart pasmelieHnto Ha obpasoBaTenibHOM nopTane «JONeKTPOHHbIN
yHuBepcuteT BIY» (ww.moodlevsuru) OO €€ 3awuTbl, 3a UCKNoYeHneM TekctoB BKP,
cofepXallumMx CBedeHWsi, COCTaBMslolWMe rocyaapCTBeHHy0 TanHy. O6yvatowwmincs
CaMOCTOATENIbHO  pasmelwiaer Qannel ¢ Tekctom BKP B ¢opmate PDF.
OTBeTCcTBEHHOCTb 3a npoBepky Hannums BKP Ha o6pasoBaTtenbHOM nopTtane
«ONEKTPOHHbIN YHUBEPCUTET» HECET 3aBeYIOLLNIA BbiNycKatowen kadeapsbl.

Mocne 3aBepLUeHUA NOArOTOBKM 0ByYaloWMMCSA BbIMYCKHOW KBanMdUKaLMOHHOM
paboTbl pykoBoantens BKP odopmnseT nucbMeHHbIN 0T3bIB 0 paboTe oby4vatoerocs
B nepuvog MOArOTOBKM BbIMYCKHOW KBanudukaumoHHon paboTsl ([MpunoxeHne E
MonoxeHna yHusepcuteta 1 BIY 2.1.28 — 2018 ). B ToM cnyyae, ecnu nNpoueHT
OpPUIMHaNbLHOCTM NpeacTaBneHHoONn paboTbl HUWXKEe YCTaHOBMEHHOro Y4yeHbiM CoBeToM
XMMUYeCKOro pakynbTeTa, AaHHbIN hakT 06a3aTenbHO OTpaXKaeTCcs B OT3bIBE HAYy4YHOro
pykoBoguTens.

Ecnu B npouecce npensawnTbl Ha BbiMycKatowen kadenpe BbISBNAETCH, YTO
pesynbTatbl MNpPeaCTaBNEeHHOM  BbIMYCKHUKOM  paboTbl He  opurMHanbHbl, T.e.
HeNpPaBOMOYHO 3aMMCTBOBaHbl U3 PaHHUX PaboT, HO BbIMYCKHUK BbINOSTHWUIT OCTaflbHOM
y4yebHbI nnaH, paboTa npeactaBndeTcs Ha 3awuTy C OUEHKOM pykoBoauTens
«HeyOoBNeTBOPUTESNBHOY.

Ob6yyvatowmmnca gormkeH ObiTb O3HAKOMIEH C OT3bIBOM He Mno3gHee, 4YeM 3a 5
KaneHgapHbIX AHen Oo aHA 3awmTtbl BKP.

BKP Cc npunoXeHHbIM K HeWn 3ajaHMeM Ha BbINOfIHEHME  BbIMYyCKHOM
KBanudukaumoHHoM paboTbl U OT3bIBOM PyKOBOAMTENSA nepepatotca cekpetapto MOK
He nosgHee, YeM 3a 2 KaneHgapHbIX AHA 00 AHS 3awnTbl BKP.

Ha tutynbHom nucte BKP ob6sa3aTtenbHO gomkHbl 61T nognucn oby4vatoLuerocs,
pyKOBOOMTENS, KOHCYMbTaHTa (ecnn OH eCTb). [OTOBHOCTb K 3aluTe U COOTBETCTBUE
BKP TpeboBaHMsM BHYTPEHHUX JOKanbHbIX aKTOB YHMBEpPCUTETA MNOATBEPXKOAETCS
nognucblo 3aBeaytowiero kaceapon Ha TUTYSNIbHOM NUCTe.

13.4. Pe3ynbTaTbl OOy4YeHUs, XapaKTepusyllwme roTOBHOCTb BbINYCKHUKA K
npodeccuoHanbLHON AeATeNbHOCTU, NpoBepsieMble Ha 3awmTte BKP:

Koge! PesynbTaThl 00y4eHus
KoMneTeH

unn
(oBwekynb
TYPHbIX,
obuwenpo
deccuoHa
NbHBbIX,
npodeccu
OHanbHbIX,
OOMONHUT
€InbHbIX)

MNpumevaHue

OK-5 3HaThb:

NEKCUKO-rpaMmMaTYeCKUn MUHUMYM U

GasoBble npaBuna rpammatvkm - (MopconorMm M CMHTakcuca);
TpeboBaHMA K pevyeBOMYy W NA3bIKOBOMY OCOPMIIEHMIO YCTHbIX WU
NMMCbMEHHbIX BbICKa3blBaHUM C y4eTOM crneundukn  MHOSA3bIYHOW
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KynbTypbl; OCHOBHblE PECypCbl, C MOMOLUbD KOTOPbIX MOXHO
3(pbekTMBHO  BOCNONHUTL  uMetowmecss npobenbl B A3bIKOBOM
obpasoBaHun  (TUMNbl  CrOBapeW, CMpPaBOYHUKOB,  KOMMbIOTEPHbIX
nporpamMmmMm, MHGPOPMAUMOHHbLIX CanToB ceTu WHTepHeT, TeKCTOBbIX
penakTopoB U T.4.).

yMeThb:
BOCMPUHMMATbL Ha ClyX U NMOHMMaTb OCHOBHOE COAEPXKaHUE HECMOXHbIX
AYTEHTUYHbIX 06LLECTBEHHO-NONUTUYECKMX, nyGnUUMCTUYECKNX

(MeaurHbIX) M NparMaTtuyecKkux TEKCTOB,. BOCMPUHMMATbL Ha CNyX WU
MOHMMAaTb OCHOBHOE COAEep)KaHWEe MOHOSIOMMYECKOW W Ouanornyeckomn
peun Ha cneumanbHble / NpodeccnoHanbHO-OPUEHTUPOBAHHBIE TEMBbI.
yaTatb M NepeBOAUTb MHOA3bIYHbIE TEKCTbl  MPOdECCUOHaNIbHON
HanpaBMneHHOCTU; COCTaBMsATb aHHOTAUMW TEKCTOB Ha creuunanbHble /
npodeccnoHanbHO-OPUEHTUPOBAHHbIE TEMBI.

BnageTb (MMeTb HaBbIK(M)):

HaBblkamMK NPodeCCUOHaNbHOro O6LEeHNA Ha MHOCTPAHHOM (HEMELLKOM)
A3bIke; CTpaTerMsaMum BOCMNPUATUS, aHanmsa, co3daHust YCTHbIX W
MMCbMEHHbIX TEKCTOB cnewumanbHoro / npodeccrmoHansHo-
OPWEHTMPOBAHHOIO XapakTepa; BrageTb KOMMEHCATOPHbIMU YMEHUAMN,
NOMOrarlmMn nNpeoaoneTs »cboum» B KOMMYHUKaUUW, BbI3BaHHbIE
OOBEKTUBHLIMU N CYOBHEKTUBHBIMU, COLMOKYNBTYPHBIMW MPUYNHAMM.

OK-7

3HaTb:0CHOBHbIE NpeACcTaBneHnsa 0 BO3MOXHbIX cdhepax U HanpaBneHusx
camMopasBuTus n npogeccnoHanbLHON peanusaumm, nyTax
MCNonb30BaHWs TBOPYECKOro noteHumnana

yMeTb: afleKBaTHO OLEeHMBaTb CBOW NPOdeCCUoHarnbHbIN MOoTeHuman,
HaKOMMEHHbIN  ONbIT, aHanM3npoBaTb CBOW  MNpPodecCUoHasrbHbIe
OOCTWXKEeHUs; TMbKo, TBOPYECKM pearMpoBaTb Ha npoucxoasiime
M3MEHeHNa B  NpodyecCuoHanbHOM  CUTyauun;  KOPPEKTUPOBaTb
COBCTBEHHYIO MeAarornyeckyto OeATenbHOCTb C YY4EeTOM AOCTMKEHUN U
TpygHoOCTEN

BnagetTb (MMeTb HaBbIK(M)): TEXHOMNOIrMEn MIaHUPOBAHUA U pPELLEeHUs
3agay cobCTBEHHOro MNpoMecCnoHanbHOrO U FIMYHOCTHOMO pPasBUTUS;
CpeacTBamMn  MNOBbIWEHUA  YPOBHA  COBCTBEHHOM  MeAarornyeckomn
KyNnbTypbl U KOMMETEHTHOCTU; HaBblkamMn onpeaeneHns NepcnekTUBHbIX
NNHWUIA CaMOpPa3BUTUSA U CAMOCOBEPLLIEHCTBOBAHUSA

OlK-1

3HaTb:
TEOPETUYECKNE OCHOBbI TPAOULMOHHBLIX U HOBbIX Pa3gernioB XUMUN U
cnocobbl MX UCNONb30BaHUSA NPU PeLLUEHNN KOHKPETHbIX XUMUYECKMX U
mMaTepuanoBeavyeckux 3agad

yMeTb: aHanuaupoBatb W  oOpabaTbiBaTb  HayYHO-TEXHUYECKYHO
NHOPMaLMIO Ha OCHOBE TEOPEeTUYECKNX NPEeACTaBeHNn TpaauLMOHHbIX
N HOBbIX pa3AenoB XMMUW; NPUMEHSTb 3HaHMSA 0OLWKUX 1 cneunduyecknx
3aKOHOMEPHOCTEN pasnnyHbiX obnactel XMMWYECKOW Haykum npu
peLleHnn npodeccnoHanbHbIX 3aga4

BnageTb (UMeTb HaBblK(K)):

HaBblkaMun 00paboTKM U aHanmM3a Hay4YHO-TEXHWYECKOW MHGOpMauun n
pes3ynbTaToB OTAENbHbLIX 3TanoB paboT C y4eTOM TEOPETUYECKMX OCHOB
TPaAOVLMNOHHBIX U HOBbIX pa3aenoB XMMuu;

HaBblkaMW  UCMONb30BaHWS  TEOPEeTMYECKUX  OCHOB  XUMMUYECKMX
ANCUMMIWH npu peLueHnn KOHKPETHbIX XUMUYECKNX n
mMaTepuanoBegvyecknx sagau

OrllK-2

3HaTb: MpaBuna TexHUKM Oes3onacHocTu npu pabote B XMMUYECKON




nabopaTtopuuv; METOAMKM NPOBEAEHUS OTAENBHbBIX XMMUYECKUX onepaLuin
yMeTb: Monb3oBaTbCs NabopaTopHbIM 060pygOBaHMEM W MpPaBUbHO
NPOBOAUTL NPEAYCMOTPEHHbIE NPOrPaMMON XMMUYECKMNE SKCNEPUMEHTDI;
npeacTaBuUTb M onNucaTtb pesynbTaTbl XMMUYECKOTO UCCHeanoBaHusl, YETKO
cchopMynmpoBaThb rMaBHble BbIBOAbI, OLEHUTL BO3MOXHYH MOrpeLlHOCTb
N3MEpEHUI, BbISIBUTb Hambonee cyllecTBEHHble (haKTopbl M3y4aeMoro
SIBNEHNS

BMNageTh: TEXHUKON XMMUYECKOro 3KCNEePUMEHTA N OCHOBHbIMU HaBbIkaMu
3KCnepuMeHTanbHON paboTbl, CBSA3AHHOW C UCCIEA0BaHMEM XMMUYECKUX
NPOLECCOB, CUHTE30M HEOpraHM4YeckMx BELLECTB W ONUcaHMEM WX
CBOWCTB

Ol1K-3

3HaTb: OCHOBbl, BO3MOXHOCTU U rpaHnLbl NpUMEHEHUA Pa3NIMYHbIX
MeToaoB aHalrim3a

YMEeTb: NCMNOJIb30BaTb MNMOJly4eHHble 3HaHUA 0114 Bbl60pa KOMMJ1eKca
MeTOd0B UCClieaoBaHNA aAnA aHalnin3a BewecTB U maTepunasrioB
MMETb HaBbIKU: MHTEpMNpeTaunn pe3yribTaToB 3KCNEPUMEHTalIbHbIX
nccnengoBaHnAa

OlK-4

3HaTb: YUCMEHHble MeTOoAbl peLeHUs CKanspHbIX  ypaBHEHUW U
NMNHENHBIX CUCTEM, OCHOBHbIE MOHATUS TEOPUN NPUBNIMKEHNA DYHKLNNA,
KBagpaTypHble dopMyIbl " dopmynbl YUCNEHHOTO
AnddepeHumpoBaHms

yMeTb: nonydatb MNpUBNIMXKEHHOEe pelleHue cKanspHbIX ypaBHEHUS U
CUCTEM JIMHEWHbLIX YPaBHEHWW, HaxoAUTb MpUBNMXeHne yHKUUN
NHTEPNONSALUNOHHBIM MHOMOYIEHOM

BnageTb: TEOpeTUYEeCKUMM W MNPaAKTUYECKMMU MeTodamMu pPacyEToB;
YUCNEHHBbIMU MEeTO4aMN peLleHUst CUCTEM YpaBHEHUN

OrlK-5

3HaTb: OCHOBHbIE Kraccbl HAHOMaTepKUanoB, X CBOMCTBa U obnacTu
NPUMEHEHUNSI B HACTOSILLIEE BPEMS U B NEPCreKTUBE

YyMeTb: UCMOMb30BaTb MNONyYeHHbIE 3HAHWSA NS PeLUeHs
npodpeccroHarnbHbIX 3a4a4d, CBSA3aHHbIX C UCCeaoBaHUSIMM
HaHomaTepuaros

BrnageTb: TEPMUHOMOMMEN B U3y4aeMon 06racTu; HaBblikaMun MoUcKa u
aHanm3a MHOPMaLUMOHHbLIX MCTOYHWUKOB B M3y4YaemMol obnacTtu

Ol1K-6

3HaTb: OCHOBHblE KnacCcbl MaTepuanoB, WX (U3NKO-XMMUYECKne,
TEXHOMNOrn4Yeckme 1 aKcnnyaTaunoHHbIe CBOMCTBA.

ymMeTb: Haubonee paumoHanbHO BbIOMpaTb MaTepuanbl Ons pelueHus
NpaKTUYeCcKnx 3agau.

Bnagetb:  duanyeckumn  npuHuunamm  paboTbl  COBPEMEHHbIX
TEXHUYECKUX YCTPOUCTB

OrK-7

-3HaTb: OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX AUCLMMNIINH.

-yMeTb: NNaHMpoBaTb HAay4YHO-UCCneaoBaTeNbCKYO paboTy.

-BNafeTb. HaBblkaMu OdOpMIeHNss U nyoenuyHoro npeacTaBneHns
NONyYeHHbIX pe3ynbTaToB Hay4HO-UCCNeaoBaTenbCKoN paboThl

OrliK-8

3HaTb: OCHOBHbIE 3aBUCUMOCTM MeXAY aTOMHO-3/1EKTPOHHON CTPYKTYpPOW
XXMOKOCTEN 1 TBEpAbIX TEJl, UX COCTAaBOM U PasnmYHbIMU PUINYECKUMMN
CBOWCTBaMM; UMETb LIENTOCTHOE NpeacTaBfieHne O CTPYKTYPE XKnaKocTen
N aMOPHbIX CTPYKTYP, O NpoLeccax, MPONUCXOASLLNX BHYTPU U Ha
NMOBEPXHOCTU XXMOKOCTU 1 TBEPAOro Tena

YMEeTb: UCMOMb30BaTb 3HAHMS ONMUCAHUS MEXaHUYECKNX, TEMNTOBbIX,
3MEeKTPUYECKNX, MArHUTHbIX, ONTUYECKUX U OPYrMX CBOWCTB Ans
LLUMPOKOrO Kpyra amopdHbIX MaTepuarnos BKkIoYas 00bekThbl,
NoSly4eHHbIe CaMOCTOATENBHO B paMKkax Hay4YHO-MCCneaoBaTenbCKon




[AeATENbHOCTH.

BrageThb: HaBblkaMy NPOBEAEHUS CaMOCTOSITENbHbLIX
3KCNepuMMeEHTarnbHbIX UCCNeAoBaHMI B 06n1acTy N3y4yeHnsi CBOMCTB
amMopdHbIX MaTepurarnos.

MK-1

3HaThb: OCHOBHbIE MeTo bl CUHTE3a MaTtepunasnoB (BKJ'IPO‘-IaFI
HaHOMaTepVIaJ'IbI) M BOSMOXXHOCTU KaXKaoro n3 metoaos, NCNoJib3yemMbliX B
HacTodwee BpemMd; NpuHUUNbl ynpaeslieHna HaHOTEXHOI0MM4YeCKMMU
npoueccamum; CYLLHOCTb n BO3MOXXHOCTU OCHOBHbIX mMeToaoB
nccnegoBaHnd MmaTtepuarnos.

YMETb. Mcnosnb3oBaTb nony4yeHHblIe 3HaHUA ans CMHTEe3a n
Xapakrtepuniaumn matepmarsos.

BlageTb:. HaBblKaMW UCMOJ1Ib30BaHNA COBpPEeMEHHbIX METOOOB CUHTE3a U
ncenegoBsaHnd MartepmnasronB

MK-2

3HaTb:

OCHOBbl ~ TEXHOMOMMA  MONYyYEeHWss W  WUCCMNEAOBaHUS  pasnuyHbIX
maTepuaros

yMeTb:

NHTepnpeTMpoBaTb pesynbTaThbl nccnenoBaHun NOSyYeHHbIX
pPasnUYHbIMKU aHaNUTUYECKMMM METOAaMM

BrnageTb:

CNOCOBHOCTBIO K ONTMMM3aUMM M peannsauum OCHOBHbLIX TEXHOMOrun
Nosly4YeHNss COBPEMEHHbIX MaTepuasnos.

MK-3

3HaTb: npobnembl M noHATMS 6Ge3onacHoro pasBuTMS 00LWecTBa,
oKpyXKalowen cpega Kak CUCTEMbl, MNPUPOAHbLIE W aHTPOMOreHHble
BO3AEWCTBMS Ha 4erioBeKka W OKpyXKatlllyl cpeny, OCHOBHbIE
HanpasneHus 1 MmeToabl 6opbObl C 3arpsi3HEHNEM OKpYXKaloLen cpeapbl,
OCHOBHble MPUHUMMbI OpraHu3aumMm W pPasBUTUA  XUMUYECKUX U
BUOTEXHONOIMYECKNX NPOLIECCOB M MPUOPUTETHbIE NMYTU Pa3BUTUS HOBbIX
XUMUYECKNX MCCeaoBaHUA N TEXHOMOrMr; NPUMEHUTENbHO K AaHHOW
ONCUMNIIMHE;,  MOPSAOK  OLEHKM  3KOMOormyeckom  6e3onacHoCTM
AEVNCTBYIOLLNX XUMUYECKUX NPEANPUSATUI; YMETb:

1. ycTaHaBnuBaTb MPUYMHbI HEadekBaTHOrO BOCMPUSATUS  PUCKa,
peKkoMeHAOoBaTb Mepbl MO CHWXEHUID PUCKA; BbIABMNATL NPUOPUTETLI B
peanu3auun MeponpusiTUi, HanpaBfeHHbIX Ha CHWXEHUE PUCKa;
NPOrHO3MpoBaTb aBapUWHbLIA PUCK W OENCTBOBaTb B  YCMNOBUSX
4ypes3BblYaNHbIX CUTyaUUR;. NNIAaHNPOBATbL U OCYLLECTBIATb MEePONpPUATHS
MO NOBbILEHMIO YCTONYMBOCTM MPOM3BOACTBEHHbBIX XMMUYECKMX CUCTEM U
obbekToB

BNageTb: MeToJaMun KayeCTBEHHOro U KONMYEeCTBEHHOro OLEeHMBaHUS
TEXHOFEHHONO W 3KOJIOrMYECKOro pucka, npuemamMm aHanusa BCeWn
AOCTOBEPHOM MHPOPMAaLMN U CONOCTaBNEHUS Pa3fNYHbIX TOYEK 3peHUst
B MpoOLECCe NPUHATUSA peLleHus;

MK-4

3HaTb: OCHOBHbIE METOAbI CUHTE3a COBPEMEHHbIX (DYHKLIMOHArbHbIX
mMaTepuarnoB C BapbUpyeMbIMU XapaKTepucTukamu;

yMeTb: BblOUpaTh 1 060CHOBLIBaTb ONTUMAarbHbIe METOAbl CUHTE3a
mMaTepuanos;

MMETb HaBbIKW: CUHTE3a HEKOTOPbIX BUAOB (PYHKLMOHAMbHbIX
maTepuarnos

MK-5

3HaTb: NpaBuna TexHWKM GesonacHocTM npu paboTe B XMMUYECKON
naGopaTtopun; METOAMKM NPOBEAEHUS OTAENbHbLIX XUMUYECKUX onepaLui
yMeTb: Nonb3oBaTbCs nabopaTopHbIM 060pygOBaHMEM W MNpaBUIbHO




NPOBOAUTL NPEAYCMOTPEHHbIE NPOrPaMMON XMMUYECKNE SKCNEPUMEHTDI;
npeacTaBuTb M onucaTtb pesynbTaTbl XMMUYECKOTO UCCHenoBaHNsl, YETKO
cchopMynmpoBaTh rMaBHble BbIBOAbI, OLEHUTL BO3MOXHYH MOrpeLHOCTb
N3MepEeHUI, BbISIBUTb Hambonee cyllecTBEHHble (haKTopbl M3y4aeMoro
SIBNEHNS

BMNageTb: TEXHUKON XMMUYECKOro 3KCNEePUMEHTA 1 OCHOBHbIMU HaBbIkaMu
3KCnepuMeHTanbHON paboTbl, CBA3AHHOW C UCCNEA0BaHMEM XMMUYECKNX
NPOLECCOB, CUHTE30M HEOpraHM4YeckMx BELLECTB W ONUcaHMeM WX

CBOUCTB

NK-6 3HaTb: OCHOBHble MOCNEACTBMSA aBapuil, KatacTpod), CTUXUMHbBIX
GeactBun Ons NPOMBILWSEHHBIX NPeanpuaTuin, pabodero nepcoHana u
HaceneHus;

YMETb: NPUHUMATL PEeLUEHNS MO 3almTe NPOU3BOLCTBEHHOIO NepcoHana
N HaceneHuMss OT BO3MOXHbIX MOCNeACTBMA aBapuin, KatacTpod,
CTUXUNHbIX OeCTBUIA;

BNnageTb:

METOA4aMM OLEHKM Ka4yeCTBEHHbIX M KONMUYECTBEHHbLIX MOCNEACTBUN
aBapun, KaTtactpod, CTUXMAHbIX ©eactBumM UM cnocobamm  mx
MUHUMU3ALINN.

MK-7 3HaTb. OCHOBHbIE MPUHUMMNbLI pa3paboTkn OGu3Hec-nnaHoB, NpPoBeaeHUs
MapKETMHIOBLIX NCCNeLoBaHWM

yMeTb: MPOBOAMTb NpeABapuTENbHble MapKETUHrOBblE WCCNeaoBaHMUS
ANs KOMMepLumanuaaumm NpoayKToOB UHTENNEKTyanbHOM (TEOPETUYECKON,
Hay4YHOWN M 3KCNepUMeEHTasIbHON) AeATeNbHOCTH

BNnageTb (MMeTb HaBblK(M)): OLEHKM 3KOHOMMYECKOW 3(PeKTUBHOCTH
Hay4HO-UccneaoBaTenbCkMX U Hay4yHO-NPOWU3BOACTBEHHbLIX paboT B
obnacTtu Hayk 0 MaTtepmanax n HAaHOTEXHONOIM

13.5 NMpoueaypa 3awmtbl BKP n metoanyeckmne pekomeHgauum ana ctygeHta
3awmta BKP ocyuwecTtensercsa obydalowmumcs, yCnewHoO 3aBepLUMBLUMM B MOJSTHOM
obbeme ocBoeHne OOl B COOTBETCTBMM C Y4EOHLIM MNAHOM WM YCMELIHO NPOLUEALINM
BCe Apyrne Buabl UTOrOBbIX aTTECTAUMOHHBIX UCMbITAHUN.

3awmntel BKP npoxogsatT Ha oOTKpbITbiX 3acefaHusx [OK. Pesynbratbel 3awuthbl
3aHocAaTca B npotokon — lMpunoxeHune A lNMonoxeHns yHuBepcuteta 1 BIY 2.1.28 —
2018 .

Mpoueaypa 3awmnTbl KaXxkgoro obyyatrowieroca npegycMmaTpuBaeT:

- npeactaeneHve npegcenatenem QK oby4vatowlerocs, ornawieHve Tembl paboThl,
pykosogutensa BKP;

- poknag cTygeHTa no pesynbtatam pabotbl (C  akueHTOM Ha CoBOCTBEHHble
nccnegoBaHus, pacyeTbl U pesynbTtathl) (5-7 MUHYT);

- BOMpPOCHI 3awuwarowemyca ot yneHos 'AK n npucyTcTByOWNX B ayaNTOPUK;

- BbICTYNJIEHME pyKoBoauTena unu ornaweHune cekpetapem 'OK ero ot3bisa Ha BKP;

- obecyxaeHne BKP;

Mocne okoH4YaHMA BCex 3aluuT NpPoBOAUTCS 3akpbiToe 3acedaHue [OK, BbiCTaBneHue
oueHok no BKP, Ha koTopomM onpeaenstoTcs OLEHKN NO LWKarne «OTAIMYHO», «XOPOLLOY,
«YyOOBNETBOPUTESTBHOY, «HEeyaoBNeTBOPUTENBHOY. Mpouenypa obcyxaeHus
ycTaHaBnmBaeTca npegcenatenem [OK.

Kaxgoe 3aceganune 'OK 3aBepuiaetcsa obbsasneHnem oueHok BKP, pekomeHgaunn ans
NOCTYNfIeHNs B MarucTpaTypy, pekomeHaaumm K BHegpeHuto pesynbtatoB BKP B
y4yebHbI npouecc, B MPOM3BOACTBO M T.4., PEKOMeHZaumn K onybnukoBaHuto. IOTa
yacTb 3acefaHusa NOK aBnseTca oTKpbiTON. B cnyyae HesBKM CTyaeHTa Ha 3acefaHue




QK No yBaXWUTENbHOW MPUYMHE CPOK 3alunTbl NEPEHOCUTCA MO COrflacoBaHWMIO C
npeacenatenem OK.

Anennaumsa nogaeTcs NIMYHO obyvarowmmMes B anensisiuMoHHY0 KOMUCCUIO HE No3gHee
cnegywowero pabodero gHA nocre oObABMNEHUS pe3ynbTaToB OCYy4apCTBEHHOMo
aTTecTauuMoHHOro ucnbITaHUA.  AnennduuoHHoe 3asiBfieHMe paccMmaTpuBaeTcs B
cooTBeTCcTBUU C [NonoxeHnem yHusepcuteTta I BI'Y 2.1.28 — 2018.

Ana obGyyawowmxcs n3 yucna nuy, ¢ OrpaHUYEeHHbIMM BO3MOXHOCTSMU 340POBbS U
nHBanuaos MMA npoBoanTCs C y4eTOM 0COBEHHOCTEN UX NCUXOU3NYECKOrO pas3BUTUS,
X NHOMBUAYaAIbHbIX BO3MOXHOCTEN U COCTOSIHUS 300POBbSA B COOTBETCTBUM C N.M. 7.1-
7.6 TonoxeHna o nopagke nNpoBedeHUs roCcydapCTBEHHOM MTOroBoW aTTecTaumm no
obpasoBaTenbHbIM NporpaMmam BbicLero obpasoBaHusa — nporpammam 6akanaepuaTa,
cneumanuteta u Maructpatypbl BopoHexckoro [ocygapcTBeHHOro YHuBepcuTteTa
yTBEpXaeHHoro YyeHbiM Cosetom oT 28.09.2018 npotokon Ne8.

13.6. ®oHA oLleHOYHbIX cpeacTB Ans 3awutbl BKP
13.6.1. NMpumepHbIN NepeyYeHb BONpocoB Ha 3awuTte BKP

1. OBocHyI1Te aKTyarnbHOCTb TEMbI UCCMEeAO0BaHUS.

2. B yem HOBM3Ha npeacTasBrieHHbIX Bamn faHHbIX?

3. Kakue Hay4yHble meTofbl Obinn NCnonb30BaHbl NPU NPoBeAEHNN UccregoBaHnNA?

4. Kak Ha npakTMke MOXHO peanun3oBaTb pe3ynbTaTbl Bawux nccnegosaHmin?

5. lMpu ncnons3osaHun Kakoro obopygosaHus, NpnubOPOB, YCTAHOBOK ObINM NONyYeHbl
AaHHble? Yem obycrnosneH Bbibop?

6. Kakum o00pa3omM oOcCyLWecTBNANCA MOUCK nuTepatypbl MO paccMaTtpvBaemMoun

Tematuke? ['ge ObIniM NonyyYeHbl OpUrMHanbHble CTaTbu?

7. Kakne 13 untnpyemoix pabot Hanbonee 6513ku no temaTtuke Bawen paboTte?

8. Kakne crtatuctuyeckme metoapl 6binyv MCNONb3oBaHbl Npu 06paboTke NonyyYeHHbIX
pe3ynbLTaToB?

9. MNMpepcraBneHsbl N pe3ynbTaTbl B HAy4HON nepuoanke? Ecnun ga, To rae UMeHHoO.

13.6.2. Kputepum n wkana oueHnBaHusa pesynbtatoB BKP
Kputepumn n wkana oueHnsanus BKP npefcraeneHsl B Tabnuue:

Kputepun LLikana oueHnBaHus, 6annbl

OLeHMBaHNSA
AKTyanbHOCTb, 2 — B BKP nonHo wn aprymMeHTMpoBaHO npeCcTaBreHa
npakTuyeckas N | aKTyanbHOCTb UCCReAoBaHUsl, packpbiTa cTerneHb U3Yy4eHHOCTH
TeopeTudeckas TeMbl, COPMYNMPOBaHbI LUefnb, 3adayn, OObLEKT, npeamer,
3Ha4YMMOCTb paboTbl | MeTOAbl UccrneaoBaHusi, OBOCHOBaHbI npaktTmyeckaa W

TeopeTnyeckas 3Ha4MMoCTb paboThbl;

1- B BKP oTpaxeHa akTyanbHOCTb MWCCNegoBaHUs, OT4yacTu
packpbiTa CTeneHb M3YYEHHOCTU TEeMbl, HEAOCTAaTOYHO MOSIHO
00OCHOBaHbI MNpakTU4eckas W TeopeTudeckas 3HaAYUMMOCTb
paboTbl, UMEKTCA HEKOTOPbIE HETOYHOCTU NpU POPMYIIMPOBKE
uenu n 3agad, oobekTa u npeameTa, METOA0B UCCIEA0BAHNS;

0 — B BKP cnabo oTpaxeHa akTyanbHOCTb MCCRegoBaHUsS U
CTeneHb W3Yy4YEHHOCTU TEeMbl, OTCYTCTBYeT 0OOCHOBaHue
TeopeTn4eCcKon n NnpaKkTU4eCcKon 3HAYMMOCTH TEMbI
nccnegoBaHns, HEBEPHO LUenb, 3agadn, o0bekT, npeamer,
MeToabl nccrieaoBaHus

CtpykTypmpoBaHHOCT | 2 — BKP xopowo CTpyKkTypupoBaHa, W3NOXEHWE JOrMYHo,
b paboTbl AoKa3aTeribHO, COOTBETCTBYET HAay4YHOMY CTUIIO;

1- BKP umeeT HekoTOpble CTPYKTYpHble HeOoCTaTKW, ecCTb
OTKINOHEHWSA B JIOTNKE NU3MNOXEHNA U CTUNE;




0 — BKP nnoxo CTpykTypuvpoBaHa, U3NOXeHWe martepuana He
COOTBETCTBYET HAay4YHOMY CTUITKO, HEJNTOTMYHO

my6uHa aHanusa | 2— BKP otnuyaetca rnybuHOM aHanusa, LUMPOKMM 0630poMm
MonyyYeHHbIX B X0A4e | Hay4HbIX WCTOYHMKOB (He MeHee 50), B T.M. 3apybexHbix,
nccnegoBaHns YMEHNEM KPUTUYECKM OLleHMBaTb MaTepuarn;
pe3ynbTaTtoB 1 — aHanu3 maTepuana, npoBeaeHHbIN B pamkax BKP, asnsetcs
HeQoOCTaTOYMHO  rMybokMM U KpuTMYeckuMm, B pabote
ncnosnb3oBaHo oT 30 Ao 49 NepBOMCTOYHUKOB;
0 — aHanu3 matepuana, nposefeHHbIN B pamkax BKP, asnseTtcs
HernyboknumM 1 He KpUTMYECKUM, B paboTe MCNonb30BaHO MeHee
30 NepBOMCTOYHUKOB
Cmvnb wn  noruka | 2— usnoxeHve BKP nornmyHo, fgokasatenbHO, COOTBETCTBYET
N3NoXeHUs Hay4YHOMY CTUIIO;

1 — B BKP ecTb OTKITOHEHMS B NOTMKE U3SNOXEHUS N CTUNE;
0 — B BKP maTepuan nsnoxeH HenormyHo, He Hay4HblM si3bIKOM

CooTBeTCTBUE MEXAY
Lensamu,

2 — uenb BKP nonHoctblo [OCTUrHYTa, coaepxaHue u
peaynbTaTtbl paboTbl OTpaXxKaroT NyTU U METOAbI €€ AOCTUXKEHUS;

JoKnajga Ha 3awure
N ypOBEHb OTBETOB
Ha BOMpPOCHI

cogepxaHnem m|l — uenbo BKP B OCHOBHOM [OCTUrHyTa, HO cogepXaHue wu
pesynbTatamu peaynbTaTtbl paboTbl OTpaxatT NyTU U METOAbI €€ AOCTMXKEHUSA
paboTbl NULLb OTYaCTW;
0 — uenb BKP pocturHyta He MOSMHOCTbLIO, codep)XaHue W
pesynbTatbl paboTbl He oTpaxawT nytm u MeTogbl ee
JOCTUMXKEHUS
KavecTtBo 2 — BO BpeMs 3aluTbl CTyAeHT NpoaeMOoHCTpupoBan rinybokue
npencraBneHus 3HaHMs MO TeMme BbINyCKHOM paboTbl, HarnsgHO W MOJSIHO

npeacTtasun BKP, ncyepnbiBatoLle oTBETMI HA BONPOCHI YNEHOB
KOMUCCUU;

1 - BO BpemMs 3aWwuTbl CTyQeHT NPOAEMOHCTpMpOBan
HeOoCTaTOYHO rNyboKkMe 3HaHMS MO TemMe BbIMyCKHOW  paboThl,
npu npeacTaeneHun paboTbl Obll YacTUYHO MNpMBSI3aH K
KOHCMEKTY AoKnaaa;

0 — BO Bpemsi 3aWuTbl CTYAEHT MPOAEMOHCTpMpoBan criabble
3HaHMSA MO Teme BbIMNyCKHOW paboTbl, He OTBETUN Ha
GOnNbLUMHCTBO BOMPOCOB YNIEHOB KOMWUCCUW, Oblil MOMHOCTBIO
npuBs3aH K KOHCMNEKTY Aoknaaa.

[na oueHnBaHus pe3ynbTaTtoB 3allnTbl
LiKana:

ncnosb3yeTcad

BbIMYCKHON KBanudukaunmoHHon paboTbl

«OTIMNYHOY, «XopoLo», «yOoBJeTBOPUTESIBHOY,

«HEeYOOBJ1IETBOPUTETIbHO».

CooTHOLLeHue

LUKanbl

oueHnBaHunA pe3ynbTaTtoB 3alnThbl BbII'IyCKHOIZ

KBanndukaunoHHOM paboTbl 1 YPOBHS MOArOTOBMIEHHOCTU OOy4atoLWEerocsi K peLleHunto
npodeccmnoHarnbHbIX 3agauv:

Lkana XapaktepucTtumka ypoBHSI NOArOTOBIEHHOCTU 0ByYatoLerocs K peLleHnto
OLIEHOK npodgeccuoHarnbHbIX 3aga4
OTnnyHo Bbicoknin ypoBeHb — obOyyaloWMNCA MNOMHOCTLIO MNOArOTOBMEH K
CaMOCTOATENBHOM Hay4HO-uccnegoBaTenbCKom AEATENBHOCTH,
cnocobeH paspabaTbiBaTb HOBble MeToAMYeCcKMe Noaxodbl, NPOBOAUTL
nccnegoBaHNa Ha  BbICOKOM  YPOBHE W KPUTUYECKM OLEHMBAaTb
NnoNy4YeHHble pesynbraThl.
XopoLuo MoBbIWEHHbIN (MPOABUHYTHIN, AOCTATOYHbLIN) YPOBEHb — OByvarLmnincs
B LleNIOM MOArOTOBIIEH K PELUEHNI0 NPOogeccrMoHalibHbIX 3a4a4 B pamkax




Hay4YHO-MCCNeAoBaTENbCKOro Buaa AEsiTENbHOCTM, CNOCOOEH YCMeLHo
NPUMEHSITb AaHHbIA BUO OESTENBHOCTM B CTaHAAPTHbLIX CUTYaUMsiX, He B
MOSTHOW Mepe MPOSIBNSI CAMOCTOATENbHOCTb M TBOPYECKMIA NOAXOA.

Yooenetso | [Noporosbi (6a3oBbI, 4ONYCTUMbIN) — OBy4aloWMNCs NOArOTOBMNEH K
pUTENbHO CaMOCTOATENbHOWM Hay4YHO-MccneaoBaTernbCKoM AeATenbHOCTH

YyacTM4yHO, dparMeHTapHoOe MW CUTyaTUBHOE MposiBNeHne TpebyeT
MOMOLLM NPY BbIMNOJTHEHUM 3a0aHUN.

Heynosnet | Hegonyctumbln  ypoBeHb —  obyvatowminica He  cnocobeH K
BOPUTESNbH | CaMOCTOATENBHON Hay4HO-MccneaoBaTerbCKoM AeATenbHoCTH,
o gonyckaet rpybble npodeccrmoHanbHble OWnbKN.

13.6.3. MeToan4yeckue matepuanbl, onpegensirtowime npoueanypbl oueHUBaHUSA:

Mo Bcem kputepusam kaxabii yneH 3K BbicTaBnseT 6annbl, KOTOpble B AaNbHENLLEM
CYMMUPYHOTCS.

MoaBeaeHne wtoroB: Ans nepesoda 6GannoB B TPAOULMOHHYHO LIKany OLEeHMBaHWUA
MOXHO UCMONb30BaTh CreayLlmne Kputepum:

MeHee 4 6annoB — «HeyAOBNEeTBOPUTENBHOY,

4-6 6annoB — «y4oOBNETBOPUTENBHOY,

7-9 6annoB — «XOPOLLOY,

10-12 6annoB — «OTNUYHOY.

NToroBass oueHKa onpegensieTcsa  Kak  cpegHas  apudmeTmyeckasi  BCex
NHOMBUAYaAlNbHbIX OLEHOK YneHoB MIK.

B cnopHom cnyyae peluatowmim ronoc MMeeT npeacegaresi KOMUCCUMN.

13.7.

NepeyeHb y4yeOHOM nuTepaTypbl, pecypcoB cetn «UHTepHeT»,

HeoOXoAUMbIX ANA NOAroTOBKM K 3awimMTe U npoueaypb! 3awmtbl BKP
a) OCHOBHas nuTeparypa:

Ne n/n McToYHMK
Ueesnee B.M. ToHKue nneHKu HeopeaHu4yeckux mamepuarsnos: MexaHusm pocma u cybecmpykmypa : y4eb.
1 nocobue / B.M. Neenes. — BopoHex: UIML| BI'Y, 2008. — 496 c.
FrommuwmelH I". @U3UKO-xUMUYECKUE 0CHO8bI MamepuarnoeedeHusi /. FommwmeliH ; nep. ¢ aHan. ; nod
> ped. B.l1. Bnomarosa. - M. : BuHom. Jlabopamopusi 3HaHuu, 2009. — 400c. - (Jlyqwul 3apybexHbIl
y4ebHUK).
Enucees A.A. ®yHKyuoHanbHble HaHomMamepuans! / A.A. Enucees, A.B. JlykawuH ; nod ped. FO./.
3 Tpembsikosa. - M. : @uamamnum, 2010. - 456 c.
4 Heopzaruyeckas xumus. Xumus anemeHmos: y4ebrHuk 6 2 m. / 10. []. Tpemsbsikos [u 0p.]. — 2-e u3d.,

nepepab. u dorn. — Mockea : Isdamenbcmeo MIY; AkaBemkHuea, 2007. — T. 1. — 5638 ¢c.; T. 2. — 670 c.

6) JonoNHWTENbHAs NUTepaTypa:

Ne n/n McTouHUK
Tpembsikos K0.[]. BeedeHue 8 xumuro meepdoghasHbix mamepuarnos. / F0.[. Tpembsikos, B.1. [ymnsies. —
5 M. : Hayka, 2006. — 400 c. — (Cepus: Knaccudeckuli yHugepcumemckuli y4e6HUK).
l'ycee A.N. HaHokpucmannuyeckue mamepuarns! /A.N. lyces, A.A. Pemnens. — M. . ®@usmamnum, 2000.
6 - 224 c.
Cy3adanes U.I1. Dusuko-xumusi HaHOKIIacmepos, HaHoCmMpyKkmyp u HaHomamepuarnos / W.l1. Cy3danes. —
7 M. : KomkHuea, 2006. - 592 c.
8 Pxeeckas C.B. MamepuarnosedeHue / C.B. Pxeeckas. - M. : Jlozoc, 2006. — 424 c.
9 lonosuH KO.U. HaHouHOeHmupoesaHue u e2o go3moxHocmu / KO.U. MonosuH. — M. : MawuHocmpoeHue,
2009.-312c¢.
Anbimos M.U. [Nopowkosasi Memarnypausi HaHOKpucmarsu4eckux mamepuasnos / M.U. Anbivos. — M. :
10
Hayka, 2007. — 169 c.
1 bapu+oe C.M. buokepamuka Ha ocHoge ¢hocchamoe kanbyus / C.M. bapuHos, B.C. Komnes.— M. : Hayka,

2005. — 205 c.

B) MH(pOPMALIMOHHbIE ANEKTPOHHO-006pa3oBaTenbHbIe pecypchl (oduLnanbHbe pecypcbl UHTEPHET)




Ne n/n Pecypc

12 36C YHusepcumemckasa bubnuomexa. — URL; http://biblioclub.ru.

SnekmpoHHsbIl Kamasoz Hay4yHoli bubauomeku BopoHercko2o 20cydapcmeeHH020 yHUsepcumema. —
13 URL: http://www.lib.vsu.ru.

14 SnekmpoHHoe u30aHue xumu4eckoz2o akynsmema My http.//www.chemnet.edu.ru

15 UHmepHem nopman 017 xumukos http://www.chemweb.com

16 UHmepHem nopman 04 xumukos  http://www.xumuk.ru/encyklopedia/1946.html|

17 WHmepHem-pecypcol no Memodam xumuyeckoeo aHanu3a  http://www.rusanalytchem.org

Ob6yuatomincs 4ONoNHUTENBHO UCMONb3YeT NUTepPaTypy, COOTBETCTBYHOLLYIO TEMATHKE
BKP.

13.8. UHpopMaLMOHHBbIE TEXHOSOMMU, UCNOSIb3yeMble ANs NOArOTOBKM K 3aluuTe
M npoueaypbl 3awmtbl BKP, Bknwyas nporpammHoe obecneyeHuve U
MH(pOPMaLMOHHO-CNPaBOYHbIE CUCTEMDI

13.9. MaTtepmanbHo-TexHU4Yeckoe obecneyeHue: [lpoekTop, HOYTOYK, 3KpaH (Ons
npeacTaBneHns npeseHTaumm)
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