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B3.01 (1) IToaroroBka K mpoueaype 3alMThI U 3a1HUTA BHIIIYCKHOM
KBAJIH(PUKALUOHHOM PadoThI

1. Koa 1 HauMeHOBaHUe HANPABJICHUSA MOATOTOBKH:
04.03.01 Xumus

2. llpo¢uib MOArOTOBKU:

TeopeTnueckas ¥ SKCIIEpUMEHTAIIbHAS XUMUS

3. Kpasmdukanus BIMYCKHUKA: 0aKaJaBp

4. @opma(bl) 00yYeHUNA: OUHAS

5. PekoMeH0BaHA HMC XUMNYECKOro dakynbTeTa
25.04.2023, npoTtokon Ne 4
6. Yueonsiii roa: 2027/2028



7. Uenb rocy.qapCTBeHHoﬁ UTOroBOM aTTecTauuu:

onpepgeneHne CoOOTBETCTBUA

pe3ynbTaToB OCBOEHUS 00YYalLLMMNCA OCHOBHOWN 06pa3oBaTeNbHON NporpaMmmbl XuMus,

dun3nka n
HanpaBneHuto

“TeopeTnyeckas

MexaHuka MaTepuanoB COOTBETCTBYWLMM TpeboBaHusm @OroC no
MOArOTOBKM

9KCnepuMeHTanbHas  Xumusa’,

yTBEPXOEHHOro npnkazom MuHobpHaykn ot «13» nonsa 2017 r. Ne651 (pernctpaumoHHbIv

Homep 47646).

8. MecTo rocynapCTBeHHOM MTOroBou arrecraumm B cTpyktype OOIl: Bnok B3,

6a3oBad yacTb

9. ®dopma(bl) rocyaapCcTBEHHOW UTOrOBOW aTTecTauuu:
— TOCYAApCTBEHHbIN 3K3aMEH;
— 3alumTa BbiNyCKHOM KBanndmukaumoHHon pabotsl (BKP).

10. MnaHupyemble pe3ynbTaTbl OCBOEHUA oOOpasoBaTeNbHOM MNPOrpaMmbl
(KoMneTeHUMN BbINYCKHUKOB):
Kareropus
YHMBOPCATLHIX Kon dopmynupoBka Kon n coopmynupoBka HANKaTopa
N KOMMeTeHLun AOCTUXEHUA YHUBepCcanbHOW KOMNeTeHLnn
KOMMeTeHLUn
YK-1 CnocobeH ocyuwectenath | YK-1.1 AHanuaupyeT npobnemMHyl CcuUTyaLuio
MoUCK, KPUTUYECKUIA | KaK CUCTEMY, BbISIBIISIA €e COCTaBfsaolme |
aHanu3 " CUHTE3 | CBSI3W MeXAay HUMMW.
Cucremroe n z:ice)fﬂh:'i:;mhonigmemt YK-1.2 Mcnonb3ys NorMko-mMeTofomnoryeckuil
KpuT4eckoe AxoA An WHCTPYMEHTapuin,  KPUTUYECKW  OLieHMBaeT
MBILLIEHUE peLleHns  MocCTaBNEHHbIX
3apay HaZeXHOCTb NCTOYHMKOB nHdopmauumm,
COBPEMEHHbIX KOHUEeNuMn unocogckoro u
coumanbHOro xapaktepa B CBOeW npegMeTHow
obnactu.
YK-2 CnocobeH onpegenatb | YK-2.1 ®opmynupyeT B paMKax NnocTaBfieHHON
Kpyr 3aga4y B paMkax | uenu Kpyr  3apgaud, COOTBETCTBYHOLLMX
nocTaBneHHoONn uenu u | TpeboBaHWAM NPaBOBbLIX HOPM.
BblbMpaTb  ONTUMarbHble .
CoCOBbI  MX  pelueHus, YK-2.2 T[lpoekTupyeT pelleHune KOHerTHOl:I
Mcxods U3 AeiicTeylowmx | 32AAYM C YHETOM BOSMOXHBIX OrpaHN4EeHMi’
NPaBOBbIX Hopw, | AGHCTBYIOLUMX NPABOBbIX HOPM.
NMEIOLLMXCH  PEeCYpCoB U | yK-2.3 PeluaeT KOHKPETHyIO 3afiady C y4eToMm
orpanm4eHnn Tpe6GoBaHUii NPaBOBbIX HOPM.
Paspabotka n YK-2.4 dopmynupyet KOHKPETHY!O,
pean1sauma NpoeKTos cneunduyHy0, M3MEpUMyld BO BPEMEHW K
NpoOCTpaHCTBE Lenb, a Takxe onpepenser
OOPOXHYI0 KapTy ABUXEHMS K LIeNn, Ncxoasa u3
VMEIOLLMXCS PECYPCOB U OrpaHnyeHuni
YK-2.5 CocTaBnseT nepapxudeckyto CTpykTypy
pabor, pacnpenenset no 3apjavam
hbvHaHCOBbIE U TPYAOBbIE PECYPChI.
YK - 2.6 OueHuBaer 3¢ddPEKTUBHOCTb
pe3ynbTaToB NpoeKTa
YK-3 CnocobeH ocyuwectenate | YK-3.1 OnpepenseT cBOK ponb B KOMaHZE,

KomaHnpHas paboTa n
nuaepcTeo

counanbHoe
B3aMMoencTemne "
peanu3oBbiBaTb CBOIO
posnb B KOMaHAe

UCMOSIb3ysl KOHCTPYKTMBHbIE CTpaTeruvM gss
OOCTUXEHUA NOCTaBIIEHHON Lienu.

YK-3.2 YuutbiBaeT 0Co6€HHOCTN COBCTBEHHOrO
noBsefeHnda, noseaeHua Apyrux y4acTHUKOB U
KOMaHObl B LENOM Mpu peanu3aumm CBOEeW




PO B KOMaHae.

YK-3.3 [naHupyeTr cBOuM pJenctsusa ans

DOCTUXEHNS 3apaHHoro pesynbTaTa,
aHanM3npyeT Ux BO3MOXHbIE MOCNeACTBUSA, NpU
HeobXxoaAnMoCTH KoppeKkTupyeT NnYHbIE
[encTBus.

YK-3.4 OddekTuBHo B3aumMopencrTsyeTr c
OpYyrMMM  4fieHamMyW KOMaHApl, B TOM 4wucrne
ocyLecTBnseT obmeH uHdopmaumen,
3HaHMAMM N OMNbITOM C YIEHaMW KOMaHAbl,

oueHmBaeT naen opyrux 4ieHoB KomMmaHAabl Ond

OOCTUXEHUS nocTaBneHHom uenu n
npeacTaBneHns pe3ynbTaToB paboThbl
KOMaHgpl.

YK-3.5 Cobniogaet ycTaHOBMNEHHbIE HOPMbI U
npaBuna KOMaHAHOW paboTbl, HECET JINYHYIO
OTBETCTBEHHOCTb 3a 06NN pe3ynbTar.

YK-3.6 Perynupyet " npeoponesaet
BO3HUKaWOLWIME B KOMaHAe pasHornacus,
KOHMNUKTbI HA OCHOBE yyeTa MHTEepPecoB BCeX
CTOPOH.

KoMMmyHuMKaums

YK-4

CnocobeH ocyuwecTBnATb
OernoByl0 KOMMYHMKaUWIO
B YCTHOW W MNUCbMEHHON
dopmax Ha
rocyfapCTBEHHOM n
WHOCTPaHHOM(bIX)
A3blke(ax)

YK-4.1 BblbupaeT Ha rocyaapCTBEHHOM MU
WHOCTPaHHOM A3bIKe KOMMYHUKaTUBHO
npuemnemble cTpaTerum 4enoBoro obLeHns

YK-4.2 WcnonbayeT UHAOPMAaLMOHHO-
KOMMYHUKALMOHHbIE TEXHONOMMM nNpu mnoucke
Heobxogumon  uHdoOpmauunm B npouecce
pelweHns  CTaHOApTHbIX  KOMMYHWUKaTUBHbIX
3a/ia4 Ha rocyfapCTBEHHOM A3blke

YK-4.3 Bepet genoBylo nepenucky, y4uTbiBas
0COBEHHOCTU CTUMUCTUKM  OuUManbHbIX W
HeodUMUManbHbIX MUCEM, COLMOKYNbTYPHbIE
paznuuua B cdopmMaTe KOPPeCrnoHAEHLMU Ha
rocyapCTBEHHOM A3blke

YK-4.4 OemoHcTpupyeT WHTErpaTuBHbIE
yMeHus NCMNonb30BaTb Auanormyeckoe
obLeHne ans COTpyAHMYeCTBa B
akafeMnyeckon U OernoBol KOMMYHUKaUUM Ha
rocyapCTBEHHOM 3bIKe

YK-4.5 Bnapeet WHTErpaTUBHbLIMM
KOMMYHUKATUBHBIMA YMEHUSIMU B YCTHOW U
NMUCbMEHHOW WNHOA3LIYHON peyn

YK-4.6 BbibupaeT Ha rocygapCTBEHHOM A3blke
KOMMYHUKaTVBHO  MpuUeMmnemMble  cTpaTeruu
nenosoro obuieHnsn

MeXxkynbTypHoe
B3aumopgencTeme

YK-5

CnocobeH BoCnpuUHUMaTL
MEXKYynbTypHOe

pa3Hoobpa3ue obLiecTBa
B coumarnbHo-
NCTOPUYECKOM, 3TUYECKOM

YK-5.1. OnpegensieT cneumndunyeckne 4eptbl
NCTOPUYECKOrO Hacnegms N COUMOKYIbTYPHbIE
TpaguuMy pasnuuHbIX CoUManbHbIX  rpynn,
ONUpPascb Ha 3HaHMEe 3TanoB MCTOPUYECKOTrO
pa3sutua  Poccum  (Bkm4as  OCHOBHble




" drnocodckom
KOHTeKCTax

CO6bITUSI, OCHOBHbIX UICTOPUYECKNX AieATernen) B
KOHTEKCTE  MMPOBOM  MCTOpMM M psda
KyNbTYPHbIX TPaAMLMn Mnpa (B 3aBUCUMOCTU OT
cpenpl 1 3agay obpa3oBaHus).

YK-5.2 YuntbiBaeT npu  couuanbHOM U
npodeccmoHanbHOM  OOLEHMM  UCTOPUKO-
KYNbTYpHOE Hacrneame u COUMO-KYNbTYpHbIE
Tpaauumm pasnuyHbIX COouManbHbIX  rpynn,
3THOCOB U KOHdpeccun, BKNKOYHas MUPOBbIE
penurumn, prnnocogckKme n aTMYECKne yy4eHusl.

YK-5.3 Ymeet KOHCTPYKTUBHO
B3aI/IMO,D,eI7ICTBOBaTb C noabmMun C y4yeTomMm WUX
COLMOKYNbTYPHbIX OCOBEHHOCTEN B  LENnsix
yCnewHoro BbliNOJTHEHUA I'IpOCbeCCI/IOHaJ'IbeIX
3ajay v yCUneHusa coumanbHON MHTerpaumm.

CamoopraHusaums u
camopa3sBuUTUE (B TOM
uncne
3n0poBbechepexeHne)

YK-6

CnocobeH ynpaenstb
CBOUM BPEMEHEM,
BbICTpanBaTb "
peanu3oBbiBaTb
TPaeKkTopuio
CamMopa3BUTUSI HA OCHOBE
NPUHUMNOB 06pa3oBaHus
B TEYEHUNE BCEN XN3HU

YK-6.1 OcyliecTBnsaeT CamMOAMarHoCTUKy W
NPUMEHSIET 3HaHWS O CBOMX JIMMHOCTHbIX
pecypcax Ansi  YCMELWHOro  BbIMOSTHEHUSA
y4ye6Hon 1 npodeccrmoHanbHON AesTEeNbHOCTN.

YK-6.2 TlnaHvpyeT nepcrnekTuBHblE LiEenu
COOCTBEHHOWN AEATENbHOCTU C Y4ETOM YCIIOBUIA,
CPEACTB, JIMYHOCTHbIX  BO3MOXHOCTEN U
OorpaHWyeHni, 3TarnoB KapbepHOro pocTa,
BPEMEHHOMN nepcneKkTuBbI pasBuTus
nesatenbHocTU 1 TpeboBaHWIn pbiHKa TpyAa.

YK-6.3 OnpependaeTt 3afjayum camopassButus u
NpodeCccMoHanbHOro pocTa, pacnpenensieT ux
Ha [Onro-, cpefgHe- W KpPaTKOCPOYHble C
060CHOBaAHNEM aKTyanbHOCTW U onpeaeneHnem
Heo6XxoaMMbIX PECYPCOB A1 UX BbINOSTHEHMS.

YK-6.4 PeanuayeT HameueHHble Lenn 1 3agayu
DEeATEeNbHOCTM C y4YeTOM YCIIOBMMW, CPEACTB,
JNINYHOCTHbIX BO3MOXHOCTEWN, 3TanoB
KapbepHOro pocTa, BPEMEHHOW MepCrneKTUBbI
pa3BUTUSA OEeATEeNbHOCTU U TpeboBaHWUi pbiHKa

TpyAa.

YK-6.5 Ucnonb3dyeT WHCTPYMEHTbl U MeToAbl
yrnpaBneHuss BpeMEeHeM Mpu  BbINOMTHEHUU
KOHKPEeTHbIX 3afa4, NPpoeKToB, NPy AOCTUXEHUN
MOCTAaBMEHHbIX LIENEen.

YK-6.6 Kputnyeckn oueHnsaeT adhpeKTUBHOCTb
NCMONb30BaHNA BpeMeHun U [pYyrnx pecypcos
OTHOCUTENbHO PeLLEeHNA NOCTaBNEHHbIX 3a4a4 1
Nnosly4eHHoro pesynbTaTa.

YK-7

CnocobeH nopaepxuBatb
OOMXHbIN YPOBEHb
dusnyeckon
NoaroToBNEHHOCTU ans
obecnevyeHns
NOJSTHOLLEHHON coLManbHON
n npodeccrmoHanbHoOm
DeATenbHOCTN

YK-7.1 Bblbupaet 3mopoBbecbeperatoime
TEXHonmorMM Ana  nopdepxaHus  300pOBOro
obpaza Xu3HM C y4yeToM (UINOSIOrNYECKNX
ocobeHHoCTe opraHu3ma.

YK-7.2 MNMnaHupyeT cBoe paboyee n cBobogHOE
BpemMsa  Onda  ONTUMarnbHOrO  coveTaHus
dU3NYECKoM U YMCTBEHHOW Harpyskum wu




obecneyeHnss paboTocnocobHOCTH.

YK -7.3 CobniogaeT n nponaraHgupyeT HOpMb
300poBoro  obpasa  XW3HM B pasnUYHbIX
XWU3HEHHbIX CUTyauusix 1 B NpoeccuoHanbHON
DEeATENbHOCTN.

YK-7.4 MoHumaet posib dusmyeckomn
NnoAroTOBIIEHHOCTU ans obecneyeHns
NOSTHOLEHHOM coumansHon n

npodeccroHanbHoM AeATENbHOCTU.

YK-7.5 Vcnonb3yeT MeTOAuKy CaMOKOHTpOns
ONa  onpefeneHnss ypoBHA  300pOBbA U
du3nyeckom NOAroTOBAEHHOCTH B
COOTBETCTBMM C HOPMATUBHbIMK TpeboBaHUAMU
n ycnosuamMu Oyayuwien npodeccuoHanbLHon
OeATenbHOCTN.

YK-7.6 TloppoepxuBaeT [AOMXHbIA YpPOBEHb
dum3nyeckon NOAroTOBNEHHOCTU ans
obecrneyeHns MNOMHOLEHHON COUManbHOW U
NpodeCcCMoHanbHOM AeATeNbHOCTHN, perynspHo
3aHMMasCb PU3NYECKNUMU YNIPaXHEHUSAMWN.

YK-8 CnocobeH cospaBatb U | YK-8.1 WpgeHTudmumpyer wn  aHanusupyet
noaaepXxuneaTb B | onacHble W BpegHble aKTopbl 3f1EMEHTOB
NOBCELHEBHON XW3HW U B | cpeabl 0OUTaHUSA 1 B paMKax OCyLLECTBAEMON
npodeccrnoHanbHom DesATeNbHOCTW; 3HAeT OCHOBHble BOMPOCHI
OeAaTenbHOCTU 06e30MacHOCTN XU3HEeAeATENbHOCTY;
©6e3onacHble yCcrnoBus .
XU3HEAESTENbHOCTY NSt YK-8.2 CnocobeH ocyLlecTBnATb AEACTBUS MO
COXpaHEHUS  MPUPOMHON npep.OTBpauu.LeHmo ) BO3HMKHOBEHMS
cpens, oBecneyetns | {PE3BbIMaANHbIX cuTyauun NPUPOAHOro,
YCTOMUMBOTO pasBuTS TEXHOreHHOrO, coumanbHoro (6buonoro-
OBILECTBA, B TOM uncne co%maanoro) npOVICXO)K,EI,GﬁMFl; rpamoTHO
npu yrpose | AENCTBOBaTE B YPE3BblYaWHBIX  CUTYaLNsX
BO3HUKHOBEHMMN MUPHOTO W BOEHHOr0 BPEMEHMW, CO3aaBaTb
Be30nacHoCTb Upe3BLIYAMHBIX CUTyaLMiA 6e3onacHble Vycnosvm peanusauum
XU3HEIeATENbHOCTH 1l BOGHHbIX KOHINKTOB npodeccrmoHanbHoOM AeATENBHOCTMY;
YK-8.3 ['oTOB NpuHMMaThb y4acTne B oKa3aHuu
nepBo M SKCTPEHHOW [OMNCUXONOrMYecKon
nomMoLwM npu TpaBMax WU  HEOTIOXHbIX
COCTOSIHMAX, B TOM 4uCfle B  YCNOBUSIX
Ypes3BblYalHbIX CUTyauuii B MMPHOE U BOEHHOE
BpeMS;
YK-8.4 CnocobeH obecneuntb Oe3onacHble
n/vnn KoMdOpTHbIE YCNOBUA Tpyaa Ha paboyem
MecTe, B TOM 4uCne C MOMOLUbO CpPeacTB
3aWmnThl; BbISIBUTb W YCTPaHUTb Mpobnems,
CBfi3aHHble c HapyLUeHNsIMn TEXHUKN
6e3onacHocTu Ha paboyeM MecTe;
YK-9 YK-9 CnocobeH YK-9.1 lNoHnmaeT 6a30Bble NPUHLIAMbI
OKoHOMUYecKas NPUHUMATb YHKLUMOHNPOBAHUSA 3KOHOMUKM
KynbTypa, B TOM 4Mcre 000CHOBaHHbIE
dunHaHcoBasi 3KOHOMUYECKME peLLEHNUS YK-9.2 nOH”MaeVT OCHOBHbIE BUAbI .
rPaMOTHOCTb B Pa3NNUHbIX OGNACTSX rocyiapCTBEHHOW COLMaribHO-3KOHOMUNYECKOM

XU3HeJeATesIbHOCTU

NONTIUTUKN N UX BNMUAHWE Ha NHOAnBUAA




YK-9.3 Vicrnonb3yeT hmHaHCOBbIE UHCTPYMEHTbI
AN ynpasneHnsa NMYHbIMKY MHaHCcaMm
(nMyYHBIM GloaXxeToM).

YK-9.4 lNMpumeHsaeT MeToabl IMYHOrO
3KOHOMWYECKOro 1 (PUHAHCOBOIO
niaHUpoBaHuA Ans OOCTUXEHWSA
MOCTAaBMEHHbIX LIeNEeNn.

YK-9.5 KoHTponupyeT co6cTBEHHbIE
3KOHOMUYECcKne n hHaHCOBbIE PUCKU

YK-10 | CnocobeH copmupoBath | YK-10.1 [NposiBnseT roToBHOCTb
HeTeprnnmMmoe OTHOLUEeHUe K ,IJ,O6p0COBeCTHO BbINOJTHATb
KOPPYNUNOHHOMY I'IpO(beCCI/IOHaJ'IbeIe 06a3aHHOCTN Ha OCHOBE
nosegeHuto NMPUHLNMOB 3aKOHHOCTH
YK-10.2 MNopaepxuBaeT BbICOKUI YPOBEHb
"paxpaHckast no3uuus . .
NMYHOW M NPaBOBOW KyINbTypbl, cobniogaeT
AHTUKOPPYNUNOHHbIE CTaHAAPTbl NoOBeASHUA
YK-10.3 [daéT oueHKy 1 npecekaet
KOppynunoHHOE noBegeHmne, BbiABJIIAET
KOPPYMUNOHHbIE PUCKN
Kareropwus ) Koa PopmynupoBKa Koa n chopmynupoBka nHgmkatopa
KOMneTeHuUn KOMneTeHuUun AOCTUXEHUA KOMNEeTEeHLUN
CnocobeH ncnonb3osats | OMK-1.1. Vicnonb3yet npu pelieHnn 3agav
npv peLlueHnn 3agau I'IpOCbeCCVIOHaJ'IbHOI‘/] OEeATENIbHOCTU
npoceccroHansHom TeopeTnyeckne OCHOBbI (PU3NKO-XUMUK
OEeATENbHOCTN MOHMMaHWe | NOslyNPOBOAHMKOBbBIX MaTepuarnos
TEOpEeTUYECKUX OCHOB
XUMIM, DU3MKY Or1K-1.2. Ucrnonb3yeT npu peLueHnn 3aaay
MaTepuanoB U MeXaHuKu I'IpOCbeCCI/IOHaJ'IbHOIZ aedTenibHOCTU
maTepuanos TeopeTn4eCcKne OCHOBbI CTPYKTYPHOM XMMUN
HeopraHMyeckmMx MaTepumarnos
OrlK-
1. OrlMK-1.3. icnonb3yeT npu pelueHnmn 3agad
npodeccnoHanbHon AeaTenbHOCTU
TeopeTnyeckne OCHOBbI MEXAHUKN
O6uenpodecc MaTepnarnos
NOHanbHble
HaBbIKU OlNK-1.4. Npepnaraet nHTEpNpeTaLmio
pe3ynbTaToB 3KCNEPUMEHTOB M pacyeTHO-
TeopeTU4ecknx paboT C MCNOSIb30BaHNEM
TeopeTUYeCKNX OCHOB XMMUU, (DUINKMK U
MEeXaHVKN MaTepumarnos
OlK- | CnocobeH npoBOANTbL C OrlK-2.1. PaboTaeT ¢ XMNUYEeCKUMHU
2. cobnogeHmem Hopm BeLecTBamMm C cobnoaeHnemM Hopm
TEXHUKKN 6e30nacHOCTM TeXHVKM 6e30nacHoOCTM
9KCMEePUMEHT N0 CUHTE3Y
W AHATN3Y XUMUUECKIX OrlK-2.2. NpoBoaut aKgnepmmeHT no
BEILIECTB, NCCTIEIOBAHMIO nccneaoBaHuUo peakunin, NpoLeccos 1
peaKLWii, NPOLIECCOB 1 MaTepuanos C UCMOMb30BaHNEM
MaTepUaros, AMarHoCTUKe CTaHAapTU3NPOBaHHbIX Npoueayp




PM3nYECKMX U
MeXaHN4YECKNX CBONCTB
MaTepuanoB

OrlK-2.3. NpoBoguT cTaHAapTHbIE
onepauuy nNo gmarHocTuke u3ndeckux n
XUMMYECKMX CBONCTB MaTepuarnos

Orl1K-2.4. NpoBoguT nccnenoBaHns
CBOWCTB BELeCTB U MaTepuarnoB C
NCMNONb30BaHNEM CEPUINHOIrO Hay4YHOro
obopyaoBaHua

OlNK- | Crnoco6en ucnonbzogate | OMNK-3.1. Vicnonb3yeT 6a30Bble 3HaHUA B
3. B NnpodeccrnoHanbLHon obnactv maTemMaTukin u ¢hu13nkm npn
peaTtenbHocTy 6a3oBble pelleHumn 3agay MaTepuanoBeneHus
fgi:ff;:gliﬁ;”m OrK-3.2. O6bpabaTbiBaeT faHHbIEe C
CMEXHBIX €CTECTBEHHbIX ncnonb3oBaHMEM CTaHAapTHbIX cnocoboB
HayK anNnpOKCMMaLMKN YUCTIEHHbIX XapaKTEPUCTUK
OrlMK-3.3. NHTepnpeTupyeT pe3ynbTrathl
XUMUYECKUX HabnoaeHun c
NCMNonb30BaHNEM (PU3NYECKMX 3aKOHOB U
npeacTaBneHui
CnocobeH pewatb 3apgaun | OlNK-4.1. Vicnonb3yeT cOBpeMEeHHbIe
npoceccnoHanbHon NH(POPMaLMOHHO-KOMMYHUKAUNOHHbIE
OEATENbHOCTU Ha OCHOBE | TEXHOSIOMMM NpU peLleHnn 3aaav
MHOPMaLMOHHON 1 | npodeccmoHanbHON AeATeNbHOCTH
6ubnunorpaduryeckon
OMK- | KynbTypbi C MPUMEHEHIEM OrK-4.2. Co6mop:aeT HOPMBbI
DU3NKO- 4. MHCbOPMALIOHHO- NMHOPMaLMOHHON (§e3onaCH00Tm B
MaTemMaTuyecka KOMMYHUKALIMOHHBIX npodeccuoHanbHoON AeATeNbHOCTH
an TEXHONOTMN C  y4yeToM
KOMMbOTEpHasn OCHOBHbIX TpeboBaHuit
rPamMoTHOCTb NHOPMaLMOHHON
npu peLleHnun 6e3onacHocTn
3apaud
npocpeccuoran | OMK- | CnocobeH noHumatb | OMNK-5.1 OcylecTtBnseT nouck, céop,
bHOM 5. NPUHLMNBI paboTbl | XxpaHeHue, 06paboTKy, npeacTaBneHme
AeATeNbHOCTY COBPEMEHHbIX WHopMaLMn Npu peLLeHnn 3agay
NHOPMALIMOHHbIX MaTepuanoBegeHus
TEXHOSIOrNN n
MCnonb3oBaThL  MX  ANS OlNK-5.2 MopgbupaeT u ucnonb3lyet
pelLIeHMS 3afad WH(OPMaLMOHHBbIE TEXHONOMUN NpU
o pelueHun 3agay MaTepuanoBeaeHms
npodeccnoHanbHoOm
OeATenbHOCTU
Cnoco6eH NpeacTaBnsATh OrlMK-6.1. MNpepnctaBnseT pe3ynbtathl
pesynbTaThl paboTbl B BUAE OTYETa MO CTaHAAPTHON
MpencTasneny npocheccroHanbsHom ¢opme
OEeATeNbHOCTU B BUAE
€ Pe3yNbTaToB | i | MpOTOKONOB MCTILITAHMIA, OlK-6-2. 9¢opmnﬂeT NPOTOKOSbI )
npodeccnoHan 6 OTYETOB O NPOAENaHHON MCMbITaHNIA B COOTBETCTBUY C 38/1aHHON
bHOM " | pabore, Teauncos (hopmoit
AeATEeNbHOCTU DOKNaaoB, Npe3eHTauunmn

OrlMK-6.3. MpeacraBnseT pe3ynbTaThl
paboTbl B BUAE TE3UCOB JOKNaAa B
COOTBETCTBMM C NpaBuiamm




OrlMK-6.4. 'oTOBUT Npe3eHTaumIo No Teme
paboTbl C UICNONb30BaHNEM COBPEMEHHbIX
NporpamMMHbIX CPeACTB

Twvn 3apay
npocpeccuoHan Kon dopmynupoBka Koa n dopmynupoBka nHamkaropa
bHOWM KOMMNeTeHUun OOCTUXEHUS KOMMeTeHLUN
AeATEeNbHOCTH
Hay4HO- MK-1 CnocobeH npoBoanTb MK-1.1  O6ecneunBaeT nogbop  Hay4Ho-
uccrniegoBaTenbC noa6op, aHanu3 n 0bpaboTKy | TEXHUYECKOW (Hay4HOW) nHdopmaumu,
Kui Hay4YHO-TEXHNYECKON Heobxoan-mon and pelueHus 3apad
(Hay4HoW) nHdopmaumw, MaTepuanoBefeHus, MO-CTaBEHHbIX
HeobXxoAMMON ANA pelleHnsa | cneunanucToM 6oree BbICOKOW KBa-nudukaumm
3aja4y maTepuanoBefeHus, .
HOCTABNEHHBIX MK-1.2. CocTaBnsieT aHanuMTuyeckuin o063op
creuvanicTom Gonee NNTEpaTypHbIX UCTOYHWKOB B COOTBETCTBUM C
BLICOKOI KBANMhUKALN nocTaBneHHbIM 3aaHnem
Hay4Ho- MK-2 CnocobeH ncnonb3oBaTb MK-2.1. CnocobeH BbIGMpaTb MeToAbl CUHTE3a
uccrniegoBaTenbC 3HaHUA 0 MeToAax CUHTe3a n | MaTepuanoB pasfiMYHOro HasHayeHus (B TOM
Kni CBOWCTBax MaTtepuarnos yucne HaHomaTtepuanoB) B COOTBETCTBMM C
pa3nMyHOro Ha3HayeHus, B nocTaBneHHOW 3ajayen
TOM Yucrne HaHOMaTepraros,
MK-2.2. CnocobeH ncrnonb3oBaTtb 3HaHUSA O
ONs pelleHns CBOWCTBax MaTepuaroB A5 peLleHuns
npodeccuoHanbHbIX 3aga4 KOHKPETHbIX NpodheCcCnoHanbHbIX 3agad
Hay4Ho- MnK-3 CnocobeH npoBoanTb MNK-3.1. Obnapaet 3HaAHUAMU BO3MOXHOCTEWN
uccrniegoBaTenbc 06paboTky 1 aHanus OCHOBHbIX ~ METOAOB  aHanu3a  BeLLeCTB,
Kunin pe3ynbTaToB UCCNENOBaHNs, | 3NIEMEHTHOro U ha30BOro CocTaBa, CTPYKTYpbI U
MOMy4YEeHHbIX OCHOBHbIMU CBOMCTB  MaTepuanoB (B TOM  4wucne
MeTOoAaMu aHanmsa HaHomaTepuasnos)
BELLECTB, 3NIEMEHTHOrO 1
ha30BOro COCTaBa, MK-3.2.CnocobeH obpabaTbiBaTb n
CTPYKTYpbI 1 CBOWCTB aHanu3MpoBaTb pesynbTaTbl TUMOBbIX METOA0B
MaTep1anos (BKiouas nuccnegoBaHMa COCTaBa, CTPYKTYpbl M CBOMCTB
HaHoMaTepuarbi) MaTepwuanos (B TOM YMCIie HaHOMaTepnanoB)
TexHonorndyeckmun | MNK-4 CnocobeH npoBoanTb MK-4.1. BbinonHsaet CTaHgapTHble
aHanus cblpbs U TexHosnornyeckme onepauuu ansi
KOMIMOHEHTOB, aTTecTtauuio Xapaktepusauumn CbipbAa, MNPOMEXYTOYHOU U
MPOM3BOAUMBIX MaTepuanos | KOHEHHOM npoAyKumu npou3BoAcTBa
Mo CTPYKTYpe U CBOMCTBaM Martepuanos
MK-4.2 CocTtaBnseT MpoOTOKONblI aTTectaunn
MaTepuanoB 1 OTYETHI O BbINOMHEHHOW paboTe B
COOTBETCTBUM C 3afaHHON (hopMoN
TexHonornyeckun | MK-5 CnocobeH BblbupaTb MK-5.1 BblbupaeT TexHW4Yeckue cpenctesa W

TEXHUYECKNe cpeacTsa u
MeToAbl UCTIbITaHUN
MaTepuranos OJis pelleHus
TEXHONOrn4eckKmx 3aaau,
NMocTaBNeHHbIX
cneunanuctom bonee
BbICOKOW KBanudukaumm

MeTo/bl UCMbITaHUN

MK-5.2 MopgrotaBnuBaeT 06bEKTHI UCMBLITAHUA U
COOTBETCTBYIOLLEE 060pyaoBaHue

MK-5.3 OdopmnsieT  Heobxoaumyio
OOKYMEHTaLMo B COOTBETCTBMU C UMEKOLLMUMUCS
TpeboBaHUsMU




11. O6bem rocyaapCTBEHHOW UTOroBOM aTTecTauum B 3a4eTHbIX eauHULAax / ak. yac.
—9/324:

— MOAroTOBKa K caaye 1 caada rocyaapcTBeHHoro ak3ameHa — 3/108;

— MNoAroToBKa K 3awuTe u npoueaypa 3awmntsl BKP — 6/216.

12. Fl'ocyaapCcTBEHHbIN 3K3aMeH

12.1 NMpoueanypa npoBeaeHUs1 rOCyAapCTBEHHOrO 3K3aMeHa

["ocypapCTBEHHbIN 9K3aMeH NPOBOAUTCA MO XUMUU, PU3NKE N MEXaHUKe MaTepuasos.
["ocynapCTBEHHbIN 3K3aMEH NMpoBOAMTCH NUCbMEHHO B cooTBeTCcTBUM C lNporpammon T'NA
C UCNONb30BaHWEM KOHTPOSIbHO-U3MepuTenbHbix matepuanoB (KUM) (MpunoxexHve B1
Monoxenus MBIy 2.1.28 - 2018).

OTBeTcTBEHHBIMM 3a pa3paboTky KKMMos senatwoTtcs kypatop OOI1, Hay4yHO-
neparorndyeckme pabotHukn kadenp dakynbteta. YTBepxpaetr KWMbl npeacepatennb
MOK. KomnnekTbl ncnosnb3oBaHHbIX KMMoB xpaHATCA B AekaHaTe dakyribTeTa B TeYeHue
OoflHOro roga.

[MpopoNXuTenbHOCTL MNOArOTOBKM K OTBETY Ha rocygapCTBEHHOM 3K3aMmeHe
onpeaenseTca 3K3amMeHauMOHHOW KOMUCCUEN U He AONXHa npeBbiwaTb 6onee ogHOro
yaca. lNpoponxutenbHocTb 3acefganna ['AK He [onkHa npeBbiwaTth 6 Y B A€Hb.

Ha rocymapCcTBeHHOM 3K3aMeHe pa3pelleHO  MNofb30BaTbCs  YY4EOHbIMU
nporpammamu 1 y4ebHoimn nnaHamm OOI, peanu3yemMbix Ha XMMUYECKOM hakynbTeTe.

INuct otBeTta obyuvatowerocs (Mpunoxexne B2 MNMonoxenua MBIy 2.1.28 - 2018) ¢
yKasaHueMm aatbl, Noanuncbio oby4yatoLerocsi CoaeTca CEKpeTapo U XPaHUTCS OAVH rog,

Mo 3aBepweHnn 3k3ameHa [OK Ha 3akpbiTOM COBeELWaHWW MNOABOAUT WUTOTU U
BbICTaBISIET OLLEHKUN MO LUKase: «OT/IMYHOY, «XOPOLUO», «YAOBNEeTBOPUTENIbHOY», «HeYyaoBe-
TBOPUTENbHOY. OLEHKN «OTIIMYHOY, «XOPOLLUOY», «YyAOBIIETBOPUTENBHO» O3HA4aloT ycnewHoe
NPOXOXAEHWNE rocyAapCTBEHHOIO aTTECTALMOHHOIO UCTbITaHUS.

Pe3ynbTaTbl rocyaapCTBEHHOrO 3k3amMeHa 00bABNAOTCA B A€Hb €ro NPOBEAEHNS.
CekpeTtapb odopmnsaeT npoTokosnbl 3acegaHus 3K m BHOCMT 3anucu pes3ynbTaToB
rocyJjapCTBEHHOrO 3K3aMeHa B 3a4eTHble KHUXKK 0Oy4alolmxca U 9K3aMeHaUUOHHbIe
BEOMOCTMW.

[na obyyvatowwmxcs n3 yncna nieanngos M'MA npoBoanTca YHNBEPCUTETOM C yYETOM
0COBEHHOCTEN MX NCUXO(PUINYECKOrO PasBUTUSA, UX UHAMBMAYASIbHBIX BO3MOXHOCTEN U
COCTOSIHUA 3[0POBbS.

Mpun npoBeaeHnn M'MA obecneunBaeTcs cobnoaeHme cneaywmx TpeboBaHuim:

- npoBegeHne WA pgna wHBanuMaoB B OAHOW ayAUTOPUM COBMECTHO C
obyyarWnMnNCa, He MMEKLNMM OrpaHNUYEHHbIX BO3MOXHOCTEN 300POBbS, €CNM 3TO He
co3gaeT TpyaHocTen Ana obyyatrowmxcs npy npoxoxaeHun MNA;

- MpucyTCTBME B ayaAMTOpMM acCUCTEHTa, OKasblBawwero obyyawLwmmcs
WHBaNuUAaM HeOOXOAMMYH TEXHMYECKYH) TMOMOLWb C YYETOM UX WHAMBUAYASbHbIX
ocobeHHocTen (3aHATb paboyee MecTo, NpounTaTh M 0POpMUTL 3a4aHune, nepeasuraTbCs,
06LLaTbCA C YNeHaMn KOMUCCUN);

- UCNOMb30BaHME HEOOXOAMMbIX TEXHUYECKMX CpeactB € y4eToM  UX
NHANBMAYaANbHbIX OCOGEHHOCTEWN;

- obecneyeHne BO3MOXHOCTM 6ecnpenaTCTBEHHOro AoCTyna obyyarwmxcs B
ayouTopun, TyaneTHble U Apyrne MNOMELLEHUs, a TakkKe ux npedbbiBaHWs B yKa3aHHbIX
NnoMeLLeHnAX (Hanuune NaHaycoB, NOPYYHEN, pacLUMpPEHHbIX ABEPHbIX MPOEMOB, NU(TOB,
NOABLEMHMKOB, AP. MPUCMIOCOBNEHNN.

Mo nucbMeHHOMY 3aaBreHN0 0by4YatoLLLeroca HBanuaa NPoOaONIKNTENBHOCTb caaYvn
0by4aLWmUMCs MHBaANMAOM roCyAapCTBEHHOIO aTTECTALMOHHOIO UCTbITAaHNA MOXET ObiTb
yBefnMyeHa no OTHOLUEHUIO K YCTaHOBMAEHHOW NPOAOSIXUTENBHOCTM €ro caayum:



NPOOOMXMUTENBHOCTb CAAyYM rOCyAapCTBEHHOrO 3K3aMeHa, npoBOAMMOIO B
NMCbMEHHON hopMe, - He 6onee yem Ha 90 MUHYT;

NPOAOSIXUTENBHOCTb MOArOTOBKM OOYyYaloLWEeroca K OTBETY Ha rocygapCTBEHHOM
3K3aMeHe, NMPOBOANMOM B YCTHOW hopme, - He Bonee yem Ha 20 MUHYT;

NPOAOIIXUTENbHOCTb  BbICTYMNeHna oby4datoweroca npu 3alimte  BblMyCKHOM
KBanudunkaumoHHon paboTbl - He 6onee 4em Ha 15 MUHYT.

B 3aBucumoctTn OT  umHAMBMAYanbHbIX  OCOOeHHOCTeW  oby4darwmxca C
OrpaHMYEHHbIMM BO3MOXHOCTAMM 340pPOBbSA OpraHuM3auma obecneyvvBaeT BbINOSIHEHUE
cnepylowmx TpeboBaHWA Mpu  NPOBEAEHUN TFOCYAAPCTBEHHOr0 aTTecTauMOHHOro
UCMbITAHNS:

a) onsa cnenbix:

3ajaHns N WHble MaTepwanbl ANA CAayYn rocyfapCTBEHHOro aTTecTauUoHHOro
ucnbiTaHnsa  oPopMNAITCA  pefibeHO-ToYeYHbIM  WwpudToM bpanna wnu B Buae
3NEKTPOHHOro OKYMEHTA, AOCTYMHOroO C NOMOLLbI0 KOMMNbIOTEPA CO CrneumMann3npoBaHHbIM
nporpaMmmHbIM obecneyeHnem ang crnenbix, IM60 3a4MTbIBAKOTCA aCCUCTEHTOM;

NMMCbMEHHbIE 3aJaHuNs BbINOMHAKTCA obyvawwmmmuca Ha 6Oymare penbedHo-
ToYyeyHbiM wpudToMm bpanna wnm Ha KOMMbOTEPE CO CcheuManmM3mpoBaHHbIM
nporpamMMHbIM obecrneyeHnem ansa cnenbix, MM60 HaANKTOBLIBAOTCH aCCUCTEHTY;

npyM HeobXxoAMMOCTU OO0yyalLlMMCA MNpPefoCTaBNsAeTCss KOMMIEKT MUCbMEHHbIX
npuHagnexHocten uM 6Gymara pna nucbMa penbedHOo-ToYeYHbIM WwpudTom bpanns,
KOMMbIOTEP CO CNeunanM3npoBaHHbLIM MPOrpaMMHbIM 06ecneyeHnemM Ans cnenbix;

6) ana cnaboBManLnX:

3ajaHns U MHble MaTepuanbl ANA CAayYn rocyfapCTBEHHOro aTtTecTauyoHHOro
ncnbiTaHnsa oPoOpMAATCA YBEMUYEHHbBIM LLPUATOM;

obecneunBaeTca MHAMBMAYyanbHOe paBHOMepHoe ocBelleHne He meHee 300 NHoKC;

npM  HeobxoammocTn  oby4valwmMmcss  NPeAoCTaBNAeTCs  yBenuuMBaloLlee
YCTPOWCTBO, [OMNYCKaeTCa WCMONb30BaHNE YBENUYMBAKOLWMX YCTPOMCTB, UMEILLNXCH Y
0byyaloLLMXCS;

B) OnA ryxux wn cnabocnblliawmx, C TSXEeNbIMUM HapyLUEHUSIMU  peyu:

obecneumBaeTcsl HanuuMe 3BYKOYCUIMBAIOLLEN annapatypbl KOJIEKTUBHOMO
Nnofib30BaHusA, Npn Heob6xoaMMOCTM 06yYarLMMCA NPeAOCTaBNsSeTCA 3ByKOYCUNMBatoLLas
annapartypa UHanBMAyanbHOro Nosib30BaHus;

MO MX XENnaHWK roCyAapCTBEHHbIE aTTECTAUMOHHbIE WUCMNbITaHWA MNPOBOASTCA B
NUCbMEHHOMN (hopMme;

r) ona iy C HapyweHWAMM OMnopHO-ABUraTenbHOro annapata (TaXenbiMu
HapyLWeHNs MM OBUratenbHbiX QYHKLMA BEPXHUX KOHEYHOCTEN UM OTCYTCTBUEM BEPXHMUX
KOHe4YHocTen):

NMACbMEHHbIE 3afaHus  BbIMOMHAKTCA  00y4alLMMUCA Ha KOMMbOTEpe CO
crneumanm3anpoBaHHbIM NPOrpamMMHbIM o6ecnevyeHnem Unv HaaNKTOBbIBAKOTCA aCCUCTEHTY;

MO MX XENnaHuUK roCyAapCTBEHHbIE aTTECTALUMOHHbIE WCMbITAHUA MNPOBOOATCA B
yCTHOM hopme.

Obyvaowminca nHeanua He nosgHee 4Yem 3a 3 MecsAua OO Hayana npoBefeHus
rocyqapCTBEHHON  WTOrOBOW  aTTecTauMm nopaeT  MNUCbMEHHOE  3asiBieHNe O
HeobXOAMMOCTM CO3[aHNA ANa  Hero cneuuanbHblX  YCNOBMWA  NPU  NPOBEAEHUM
rocyfapCTBEHHbIX aTTECTAUMOHHbIX WCMbITAHWA C yKa3aHMEM €ro WHAMBMAYanbHbIX
ocobeHHocTen. K 3asBneHnto npunaratTca AOKYMEHTbl, MOATBEPXAALWME Hanuune y
obyuvaroLlerocs MHOMBUAYanbHbIX 0COOEHHOCTEN (Mpu OTCYTCTBUM YKA3aHHbIX JOKYMEHTOB
B OpraHnsaumn).

B 3aaBneHun obydyawowmncsa ykasbiBaeT Ha HeobxogumocTb (OTCyTCTBME
HeobXxo4MMOCTM) MPUCYTCTBUA aACCUCTEHTA Ha rocyAapCTBEHHOM aTTeCTauMOHHOM
ncnbITaHUu, HeobXxoAMMOCTb (oTcyTcTBME HeobxooMMocCTH) yBENN4YeHus



npoAoJTKUTESIbHOCTU CcAayn rocyaapCTtBeHHOro artreCctauuMoHHOro wucnblTaHUA NO
OTHOLWWEeHNK K yCTaHOBﬂeHHOVI NpoOoOITKNTENIbHOCTA (ﬂ,J'IFI KaXaoro rocygapCrBeHHOro
aTtTTeCctaumnoHHOro I/ICI'IbITaHI/IFI).



12.2. NepeyeHb pa3genoB, Tem agucuumnnuibl (moaynsa) (amcunnnuH (moaynen)) OOM, o6ecneynBatowmx nosiyv4eHme
npoceccnoHanbHOW NOAroTOBKU BbINYCKHMUKA, NPOBEPAEMON B XoAe rocyfapCTBEHHOro 3K3aMeHa:

Kopapl
KOMMETEHL,
nn
(obiekynbT
YPHBbIX,
obwenpod
€CCUOoHarb
HbIX,
npocdeccuno
HanbHbIX,
AononHuTe
NbHbIX)

Pe3ynbTaTbl 06y4yeHus, NpoBepsieMble Ha roCyjapCTBEHHOM 3K3aMeHe

Pazgensbl, Tembl gucunnnuibl (aucumnnund) OOTT

YK-5

3HaTb:

NEKCUKO-TPaMMaTUYECKUIA MUHUMYM U

6a3oBble npaBuna rpaMmaTvkm  (MOpdOoNorMn U CUHTAaKCUCA);
TpeboBaHUSA K peyeBOMY U A3bIKOBOMY OMOPMIIEHUIO YCTHbIX W
MACbMEHHbIX BbICKA3blBaHU C Y4e€TOM Cneundukn NHOA3bIYHOM

KynbTypbl; OCHOBHbl€ pPEecypCbl, C TMOMOLLbD KOTOPbIX MOXHO
9 peKTUBHO BOCMOMHUTL UMeloWmecs npobenbl B S3bIKOBOM
obpazoBaHuM (TUMbl  CriOBapel, CNpaBOYHWUKOB, KOMMbIOTEPHbIX

nporpaMmm, MHMOPMALMOHHbLIX CalnToB ceTu VIHTEepHET, TEKCTOBbIX
penakTopoB U T.4.).

YMETb:

BOCMPUHUMATb Ha CMyX U MOHMMaTb OCHOBHOE COAEepXaHMe HECIOXHbIX

adYyTEeHTUYHbIX O6LIJ,eCTBeHHO-I'IOJ'IVITVIHeCKVIX,
I'Iy6J'II/ILI,l/ICTI/I‘-IeCKI/IX (MG,D,I/IVIHbIX) " nparMmaTnu4eCckKnx TEeKCTOB,.
BOCrnpHMMaTb Ha Clyx W TOHUMartb OCHOBHOE coaepXaHune

MOHOJIOTMYECKOM W  OnanorMyeckom peynm Ha cneumanbHble /
NpodeccMoHanbHO-OPUEHTUPOBAHHbIE TEMbI. YMTaTb U NEepeBoaAnTb
NHOA3bIYHbIE TEKCThI npodeccnoHanbHomn HanpaBneHHOCTY;

MHOCTpaHHBbIN A3bIK

Pycckuin s13bIk 1 KynbTypa peum




COCTaBNSATb aHHOTALMKN TEKCTOB Ha crneumanbHble / NpodeccunoHarnbHo-
OPUEHTUPOBAHHbIE TEMbI.

BNageTb (MMeTb HaBbIK(K)):

HaBblkaMn  NpOdEeCCUOHANbHOro  OOLWEHWss Ha  MHOCTPaHHOM
(HemeukoM) f3blke; cTpaTermsMu BOCMPUATUA, aHanusa, Co3[aHuA
YCTHbIX U NMUCbMEHHbIX TEKCTOB CcrneumanbHoro / npodeccnoHanbHo-
OPUEHTUPOBAHHOIO  XapaKTepa; BNageTb KOMMNEHCaATOPHbIMU
YMEHUSIMX, NOMOralLlMMn npeogonetb »cbom» B KOMMYyHUKaLmW,
Bbl3BaHHble OOBEKTUBHBIMU U CYOBEKTUBHLIMU, COLMOKYIbTYPHbLIMU
npuyMHamMu.

YK-7 3HaTb: OCHOBHble nMpeacTaBneHna O BO3MOXHbIX cdepax W | Wcropus
HanpaBneHMAX CamMopasBUTUA U MNPOdECCUOHaNbHOW peanu3auunK, | ounocodus
NyTsX NCMONb30BaHNA TBOPYECKOro NoTeHuuana MpaBoseneHi e
yMeTb: aflekBaTHO OLIeHVWBATb CBOW MPOECCUOHanbHbIN NoTeHuman, | Marevamka
-~ i YyebHasi npakTvKa no nosly4YeHNto NepBUYHbIX
HaKOMMIEHHbIA  OMbIT; a@HaNM3MpoBaTb CBOU  NPOGECCUOHANBHDIE | nnoteccionansHbix yMeHMit 1 HABBIKOB, HaydHO-
AOCTUXEHUS; TMOKO, TBOPYECKW pearMpoBaTb Ha Mpoucxogslupe | “ecneAosarensckas
o . YyebHasi npakT1ka no nosyyYeHnio NepBnYHbIX
N3MEHEeHMs B  MPOMECCUOHANbHOW  CUTyauuKn;  KOPPEKTUPOBATbL |  nnodecciomansHbix yMeHMii 1 HABLIKOB,
COOCTBEHHYIO NefarormMyeckyto 4enaTenbHOCTb C YYETOM OOCTUXEHUI 1 | MPOM3BOACTBEHHO-TEXHONOMMHECKaA
M MNpoun3BoacTBEHHAs NpaKTUKa No Nosly4YeHnto
TpyaAHOCTEN NpoMECCHOHAMbHBIX YMEHMI 1 OMbiTa NPOhECCHOHANBHON
AeATENbHOCTU, Hay4YHO-NUCCNeAOBaTENbCKas
BNageTb (UMeTb HaBbIK(M)): TEXHONOIMMEN MNNAHMPOBAHUS U peLUeHUs | [MPov3BOACTBEHHAs NPaKTIKa NO NOMy4eHMio 5
. I'IpO(ZbeCCVIOHaJ'IbeIX YMEHUU U ONbITa I'IpOCbECCVIOHaJ'IbHOl/I
cpenocrBamMmnm  noBbllLEHNA  YPOBHA cobcTBEeHHOM ne,u,arormquKoﬁ MpousBoacTBEHHas NpaKTuka, NpesaunIoMHas
KynbTYpbl M KOMMETEHTHOCTU; HaBblkaMn onpeaeneHnsa NepcnekTUBHbIX
NIMHUI CaMOpPa3BUTUA U CaMOCOBEPLLEHCTBOBAHNSA
OrK-1 3HaTb: TEOPEeTUYECKNe OCHOBbI TPAAMULMOHHBLIX W HOBbIX pPa3fenoB | ousvka

XUMUM U cnocobbl UX WUCMONb30BaHUS npnu peweHnmn KOHKPEeTHbIX
XUMNYECKUX N MaTepunanoseav4eCckmnx 3aga4y

obpabaTtbiBaTb  Hay4YHO-TEXHUYECKYIO
TEopeTuyeckux  npeacraBfieHUi

YMETb:
nHdopmaLmio Ha

aHanmanposatb "
OCHOBe

O6Lwas 1 HeopraHuyeckas XMmMusi
OpraHunyeckas Xumus
KBaHTOBas M cratuctnyeckas dusmka

dusnka noslynpoBOAHUKOB 1 CBEPXNPOBOANMOCTU




TPaAVLIMOHHbBIX M HOBbIX Pa3aesioB XMMUK; MPUMEHSITb 3HAHWSA OOLLMX 1
cneunduyeckmx 3aKOHOMEPHOCTEN PasnMyHbIX 06nacTen XMMn4eckonm
HayKu Npu pelleHnmn npodeccroHarsbHbiX 3apay

BNafleTb HaBblkamyu 006paboTKM W aHanM3a Hay4yHO-TEXHUYECKOM
UHGOPMaLUMM N pe3ynbTaToB OTAENbHbIX 3TanoB paboT C y4yeToMm
TEOPEeTUYECKMX OCHOB TPaANLIMOHHBIX U HOBbIX Pa3fenoB XMMUMK;

OCHOB XUMUYECKUX
XUMNYECKUNX n

HaBblkaMMn  UCMNOJIb30BaHNA TEOpEeTU4YeCKnx
AncunnimH npu peweHnn KOHKPETHbIX
MaTtepunanoseag4yeckmnx 3agaud

JlabopaTopHbIN hranyecknii NPaKTUKYM

MeTogpbl MaTeMaTM4ecKoro MoAeMpoBaHus

OCHOBbI KBAaHTOBOW MeXaHUK

KsaHTOBas xumus

TepMoanHaMmMKa HepaBHOBECHbIX NMPOLIECCOB
Knaccuyeckasi MexaHuka 1 MeTofbl BbIMUCTEHMI
MexaHuuyeckue CBOWCTBa MaTepuanos

XuMuns TBEpAOro Tena

KunHeTuka u katanu3

Monck n obpaboTka nHbOpMaLMM B KOMMBIOTEPHBIX CETAX
MeToaonorus n opraHusaums Hay4Horo UcciieAoBaHUs
MepcnekTVBHbIE METOABI aKTUBALIMK NPOLIECCOB CUHTE3a (OYHKLIMOHANbHbIX MaTepuari

KaTanus u conpshkeHue B npoLeccax cMHTe3a Matepuanos

OrnK-2

3HATb:

npaBuna TexHMKn 6e3onacHoCTy Npu paboTe B XMMUYECKOWN
nabopaTopuu; METOANKN NPOBEAEHNA OTAENBHBIX XMMUYECKNX
onepauun

yMeTb:

nonb3oBaTbCs NabopaTopHbIM 060PYyA0BaHMEM M NPABUNBHO
NpOBOAUTb NPEAYCMOTPEHHbIE MPOrpaMMOit XMMUYECKUNE
SKCMNEepUMEHTbI; MPeaCcTaBUTb U ONMcaTh pe3yrbTaThl XMMUYECKOro
nccnenoBaHus, YeTko c)opMynMpoBaTh rMaBHble BbIBOAbI, OLEHUTb
BO3MOXHYI0 NMOrpeLLIHOCTb U3MEPEHUN, BbISIBUTb Hanbornee
cyllecTBeHHble hakTopbl N3y4aemMoro ABneHns

BrnageThb:

TEXHUKON XMMMNYECKOro 3KCNepuMeHTa N OCHOBHbLIMW HaBblKaMu
3KCNepuMeHTanbHoOn paboTbl, CBA3aHHOWN C UCCcreaoBaHNEM

Dduznka

O6bLwas 1 HeopraHn4yecKast XuMus

OpraHuyeckas xmMus

CoBpeMeHHas aHannTnyeckast XumMms
CoBpeMeHHasi husmnyeckas xumms

CTPYKTYpHasi XMMUsSi U KPUCTaNIOXMMUS]
BbicokoMoneKkynsipHble COeANHEHNS

KBaHTOBasi v ctaTuctuyeckas msmnka

du3nka NonynpoBOAHMKOB U CBEPXMPOBOANMOCTU
JlabopaTopHbIli hrU3nMYeckuii NPaKTUKyM

OCHOBbI KBAHTOBOW MeXaHWKW

KBaHTOBas xmumusi

TepMoanHaMmKa HepaBHOBECHbIX NMPOLIECCOB
XvMusi TBEPAOro Tena

DU3NKO-XMMWS HAHOKNACTEPOB, HAHOCTPYKTYP, HAHOMaTep1asnos

BHEKTDOXVIMW-IECKVIE TEXHONOrMn B CMHTE3€E HOBbIX MaTepuanos

oB



XNUMNYECKUX npoLeccoB, CUHTE3OM HEOPraHN4YeCKux BeLlecCTB 1
ONMMCcaHMEM NX CBONCTB

CynpamorneKynspHas Xumms

OrnkK-3 3HaTb: OCHOBbI, BO3MOXHOCTW U FPaHNLbl MPUMEHEHUS Pa3NYHbIX CoBpeMeHHas aHannTUueckas XMMis:
MeTono0B aHalnn3a CoBpeMeHHas dusmnyeckas xumus
yMETb: UCMOMNb30BaTh NOSTy4YeHHbIe 3HaHWUA s BbIGopa KoMekca MeToRb! aHanuaa cocTaBa U CTPYKTYPh MaTepuanos
MeTO[0B UCCNefoBaHNa AN aHann3a BeLecTB 1 MaTepuanos MuKpockonuyeckue MeToAbl UCCNeA0BaHUSA CTPYKTYpPbl MaTepUasios

CI'IeKTDOCKOI'IMLIeCKVIe METOoAbl UCCneaoBaHus MaTepuanos

NMETb HaBbIKWN: UHTepPNpeTaLmm pe3ynbTaToB 3KCNEepUMEHTaNbHbIX
nccrnenoBaHus

Ornk-4 3HaTb: YMCNIEHHbIE METOAbl PELIEHUA CKanspHbIX YPaABHEHUM W | Xumuueckas duanka TBEPAOro Tena
NIMHENHbIX CUCTEM, OCHOBHbIE NOHATUSA TEOPUM NPUBANXEHUA (PYHKLNI, |  Mertoms MaTeMaTuueckoro MOaenMpoBaHus
KBaﬂpaTyprle (bOpMynH " q)OpMynbl HYNCNEeHHOro OCHOBbI KBAHTOBOW MEXAHWUKW
D,VICDCDGPEHLI,VI poBaHnA KBaHTOBas xumus
yMeTb: rosiyyaTb NPUGNUXEHHOE pelleHNe CKanspHbIX YPABHEHUS U |  K1accieckan Mexanvia u MeToas! Bulvcnenyii
CACTEM JIMHEWHbIX YPaBHEHWW, HaxXOoAUTb NpubnuxeHne QYHKUUIN | Xvumus TBepaoro Tena
NHTEPNOSIALUMOHHBIM MHOIOYSTIEHOM
BfageTb: TEOpeTUYECKMMU U MNPaKTUHYECKUMW MeToLaMu pacyeTos;
YNCIEHHBbIMM MEeTO4aMN peLLEeHNA CUCTEM ypaBHEHUN

OrK-5 3HaTb: OCHOBHbIE KlacCbl HAHOMAaTEepManoB, X CBOMCTBA 1 06nacTu HaHoTexHonorm

npuMeHeHNA B HacTodALlee BpeMA U B NepPCneKkTnee
YMETb: UCNOJIb30BaThb NnoJty4eHHbl€ 3HaHUA ONA

peweHnd I'IpOCbeCCI/IOHaJ'IbeIX 3aa4, CBA3aHHbIX C nuccriegoBaHnNAMN
HaHoOMaTepunanoB

BMafeTb: TEPMUHOSIOTMEN B N3y4aeMon 061acTu; HaBblkamMu Noucka u
aHanu3a MHOPMaLMOHHbIX UICTOYHMKOB B M3y4Yaemou ob6nactu

HaHomatepuansl

TOHKMeE NNIEHKM U FeTEepOCTPYKTYPbI
KoMno3unuuoHHble MaTepuansi

MaTepuanbl ANs 3NEKTPOHHOW TEXHUKU
MepcnekTUBHbIE hyHKLMOHAbHbIE MaTepUasbl
MaTepvanb! Ans MeaUMHbI

KOHCTPYKLMOHHbIE MaTepuasbi




depponkn

OrK-6 3HaTb: OCHOBHbIE KflacCbl MaTepuanoB, UX U3NKO-XUMUYECKNE, | Matepuanosenerue
TEeXHOoNorn4yeckme n aKcrijtlyatTauMoHHbIe CBOWCTBA. TOHKME NAEHKM U reTepoCT pyKTypbl
yMeTb: Hanbonee pauMoHanbHO BbibMpaTb MaTepuanbl Ans peleHns MeTponorus, CraHAapTU3aLMS 1 cepTUdUKALIMS MATEPUATOB
NpPakTU4YeCcKnx 3agav.
BnageTb: (U3NMYECKUMM MNpUHUMNAMn  paboTbl  COBPEMEHHbIX
TEXHUYECKUX YCTPONCTB
OrnK-7 -3HaTb: OCHOBHbIE 3aKOHbl ECTECTBEHHOHAYYHbIX OUCLMMNIINH. CTPYKTYpHasi XMMUS! 1 KPUCTaSIOXAMUS
-yMeTb: MIaHNpoBaTh Hay4YHO-UCCIIEN0BATENLCKYO paboTy. Flotck U 06PaGOTKE UHGOPHALIAH B KOMLIOTEPHAX CETAX
MeTO/J,OJ'IOFVIﬂ 1 OpraHunsauusa Hay4yHoro nccneaoBaHua
-BnageTtb. HaBblkaMu OCpOpMJ'IeHVIFI n ny6m/|quro ppeﬂCTaBﬂeHMﬂ YuebHasi TpaKTMKa No NoMyYEHUIO NEPBUYHBIX NMPOMECCUOHANBHBLIX YMEHUI U HABLIKPB, Hayut
MonyHeHHbIX pe3ynbTaTtoB Hay4HO-NCCNEeA0BaTeNbCKo pa6OTbI YyebHas npakTvKa no Nosy4eHuto NepBUYHbIX NPOhECCMOHANbHLIX YMEHWUI U HaBbIKPB, MPOW:
MpOM3BOACTBEHHAsA NPAKTMKa MO NOAYYEHMIO NPodeccroHanbHbIX YMEHMUI 1 onbiTa Nl odeccy
|-|pOVI3BOLlCI'BeHHaﬂ npakTuKa no nony4vyeHuo I'IpOCbeCCIAOHaJ'IbeIX yMeHMVI nonbitan OCbECCVI
lNpoun3BoacTBeHHas NpakTyKa, NpeaaunIoMHas
OrK-8 3HaTb: OCHOBHbIE 3aBUCMMOCTU MeXY aTOMHO-3M1EKTPOHHOM WHdopmaTyka
CTPYKTYPOW XUAKOCTEN 1 TBEPAbIX TES, UX COCTAaBOM U pasfiniHbIMM ®U31Ka KOHAEHCMPOBAHHOTO COCTOSIHIS (XKAKOCTM 1 aMOpHBIe CTPYKTYpbI)
PU3NYECKNMN CBONCTBAMU; UMETb LIENTOCTHOE NpeacTaBieHne o OCHOBbI MaTeHToBEAEHNS
CTPYKType )KI/ID,KOCTGI?I n aMOpCbeIX CTPYKTYp, O npoueccax, Mpou3BoACTBEHHAs NPpaKTUKa MO NOYYEHMIO NPOhECCHOHANBbHBIX YMEHUI U onbiTa M| odeccu

npoucxoaAaLlmnx BHyTpU 1 Ha NOBEPXHOCTU XMAKOCTU U TBEPAOro Tena

YMETb:UCIMOJIb30BaTb 3HAHNA ONMNCaHNA MEeXaHNYECKNX, TEMJOBbIX,
ANEKTPUHECKUX, MarHUTHbIX, ONTUYECKNUX N APYTrnX CBOWCTB A1
LLUMPOKOro Kpyra aMOpq)HbIX MaTtepunanoB BKIito4asa 06BHEKTHI,
noJty4yeHHbl€ CaMOCTOATEJIbHO B paMKaXx HaquO-MCCﬂeﬂ,OBaTeﬂbCKOVI
DeATeNIbHOCTU.

BNafeTb: HaBblKaMu NpPoBeAEeHNSA CaMOCTOATENbHbIX
SKCMepuUMeHTanbHbIX UCCneaoBaHni B 061acTy n3yyeHns CBOMCTB
aMop@HbIX MaTepunarnos.




MK-1

3HaTb. OCHOBHble MeToAbl CUHTE3a MaTepuanoB (BKrovas
HaHoOMaTepuarbl) U BO3MOXHOCTM KaXxA0ro U3 MeTo10B, MCMOJb3yeMbIX
B HacTosiee BpeMsl; NPUHUMUMbI YNpaBneHnss HaHOTEXHOMOrMYecKnMu
npoueccamu; CYLWHOCTb W  BO3MOXHOCTM OCHOBHbIX METOAOB
nccrnefoBaHMsa MaTepuanos.

yMeTb. WCMONb30BaTb MONyYEeHHble 3HaHWA [OnA  CUHTEe3a U
XapakTepu3auum maTepuarnos.

BNnafleTb: HaBblkaMU UCMONb30BaHNA COBPEMEHHbBIX METOA0B CUHTE3a U
“ccrnefoBaHUs MaTepuarnos

Pycckui s3Ik 1 KynbTypa peum

JlabopaTopHbIN hU3NUECKMIA MPaKTUKYM

MeToAbl MaTeMaTyecKoro MoAeIMpoBaHus

OCHOBbI KBAHTOBOM MeXaHWKM

KBaHTOBas xvmus

TepMoanHaMmKa HepaBHOBECHbIX MPOLIECCOB

Knaccnyeckasi MexaHvka v MeToAbl BbIMUCTIEHUI

PeanbHas cTpykTypa matepuanos

MeTogabl aHannsa coctasa 1 CTPYKTypbl Matepuanos
Muikpockonuyeckme MeToabl UCCIIef0BaHNS CTPYKTYPbl Matepuasnos
CnekTpockonmyeckMe METOAbI UCCIIef0BaHNS MaTepyarnoB
KuHeTuka 1 katanu3

HaHoTtexHonorum

MaTtepwuansl - npowwnoe, HacTosiwee, byayliee

Mouck 1 06paboTka MHMOPMaLIMM B KOMMNBIOTEPHBIX CETAX
MeTtogonorus v opraH13aums Hay4yHoro 1ccefoBaH s
CynpamonekynsipHast XMMus

®ur3mnyeckne 0CHOBbI BaKyyMHON TEXHUKU

OCHOBbI BaKyyMHbIX TEXHOIOMMIA MaTepyasnos

MeTtponorus, craHgapT1saumsa u ceptudurkaums MaTepmasnos
OCHOBBbI NaTeHTOBEAEHUS

YyebHas npakTuKa no nofy4eHmo NepBMYHbIX NPOheCcCMOHanbHbIX
YMEHWIA U HaBbIKOB, HAay4YHO-UCCIeA0BaTENbCKas

YuebHas npakTika no nosy4eHuto NePBUYHbIX MPOECCHOHANbHBIX
YMEHUI 1 HaBbIKOB, NPOM3BOACTBEHHO-TEXHOMOrMYecKas
Mpon3BoACTBEHHAs NpaKTHKa MO NONyYeHUo NPodeccMoHanbHbIX
YMEHUI 1 onbiTa NPodeCccMoHanbHOW AeSTENbHOCTM, HayYHO-
nccnepoBaTenbekas

Mpon3BOACTBEHHAs NPAKTUKA MO NOMYYEHUO NPOdeCccMoHanbHbIX

YMEHWIA U ObiTa NPodeccMoHanbHON AesTENbHOCTY,
NpPOV3BOACTBEHHO-TEXHOMOMMYECKas

npOVISBO,CI,CI'BEHHaﬂ npakTunka, NpeaanunioMHas

MK-2

3HaTb: OCHOBbI TEXHOMOMNMN nony4yeHna U nccneaoBaHnA pas3iinydHbiX
mMartepuanoB

YMETb. UHTEpPNpeTnpoBaTb pe3yfibTaTbl UCCNEA0BaHUIA MONYYEHHbIX
PasnMYHbIMU aHANUTUYECKUMWN METOLAMM

BNageTb: CNOCOOHOCTbIO K ONTUMU3aUUN n peannsaunn OCHOBHbIX
TEXHOormm nojtiy4yeHnda CoBpeMeHHbIX MaTtepuaros.

MexaHun4yeckme CBOWCTBa maTepuanos

MeToabl aHanM3a CocTaBa U CTPYKTYpbl MaTeEpUAnoB

Mwukpockonuyeckue MeToAbl UCCnefoBaHNs CTPYKTYpsl
maTtepuanos

CﬂeKTpOCKOI'IVNECKVIe METOoAbl NCCNeAOBAHNA MaTEPHUANoB

MatepuanoseneHve

YuebHasi npakTuKa Mo nosyyYeHuio NepBUYHbIX
npodeccroHanbHbIX YMEHWI U HaBbIKOB, Hay4HO-
uccnepoBaTenbekast

YuebHas npakTka no nosly4YeHmio NepBUYHbBIX
NpodeccoHanbHbIX YMEHWI Y HAaBbIKOB, MPOU3BOACTBEHHO-
TEXHOMOrMYeckast




Mpon3BOACTBEHHAS NPaKTMKa MO MOYyYEHUIO
npoceccroHarnbHbIX YMEHUI U OMbiTa NpodeccroHanbHoM
[eSTeNbHOCTH, Hay4YHO-1CCeoBaTeNbcKas
MpoV3BOACTBEHHAsSI NPaKTMKa MO MOyYEHNIO
npodeccroHanbHbIX YMEHUI 1 onbiTa NpodheccMoHanbHoM
[esTeNbHOCTY, NMPOU3BOACTBEHHO-TEXHONOrNYECKast

MpOn3BOACTBEHHAS NPaKTUKa, MPEAANTIIOMHas

MK-3

3HaThb:

1. npobnembl u noHATMA 6Ge3onacHoro pas3sBuTMA 06LWEeCTBa,
OKpyXawlLlein cpefa Kak CUCTEMbl, MPUPOAHbIE U AHTPOMOreHHbIe
BO3LENCTBUA Ha 4enoBeka W OKpYXalllyl cpefy, OCHOBHblE
HanpaBneHusa 1 MeToabl 60pbObl C 3arpA3HEHNEM OKPYXaloLLEN Cpeabl,
MeCTO XWMUYECKOW HaykKum B KOHUENUMU YCTOMYUBOrO pPas3BUTUS,
npuHUMNbl obecnevyeHns 6e30MacHOCTM YenoBeKa W OKpYXaloLlen
cpeapl, npaBoOBble OCHOBbI obecneyeHus 6esonacHocTw,
3aKOHOMEPHOCTU BOCMPUATUA 3KOSOMMYECKOro puUcKa OTAeNbHbIMU
WHOMBMOYYMaMM U coumasnbHbiMKM rpynnaMmmn, O MepONpUATUAX U
OEeNCTBUAX, HaLENEeHHbIX Ha NPOrHo3 aBapMnHOro pncka u OencTemin B
YCroBUSAX 4Ype3Bbl4arHbIX CUTyauun; 2. poslb XMMUYECKUX CUCTEM B
COBPEMEHHbIX  WUCCNeAoBaHMAX KaK  MOBbIWEHHbIX  MCTOYHMKOB
KpaTKOBPEMEHHbIX aBapUNHbLIX U AO0NITOBPEMEHHbBIX CUCTEMATUYECKNX
BO3OENCTBUN Ha 4enoBeka M OKpyXatwllylo cpeay; 3. OCHOBHblE
NPUHLMMbI opraHusauuu n pa3BuTUS XUMUNYECKNX n
OUOTEXHONMOrMYECKMX MPOLLECCOB M MNPUOPUTETHbIE NYyTU pPasBUTUA
HOBbIX XMMWYECKUX UCCNEeOBaAHUN U TEXHOSMOMNIN; MPUMEHUTENBHO K
AAHHOM ANCUMNMHE; 4. NOPAAOK OLEHKM 3KONornyeckom 6e3onacHocTu
AECTBYIOLUMX XUMWYECKUX NpeanpuaTuin; 5. OCHOBHbIE MNPUHUMMbI
opraHu3aumm ManooTXOAHbIX TEXHOSOMMN

YMETb:

1. ycTtaHaBnuBaTb MNPUYUHbBI HeEadeKBATHOrO BOCMPUATMA PUCKA,
pekoMeHA0BaTb Mepbl MO CHUXEHUIO PUCKA; BbIABNATL NPUOPUTETHI B
peanu3auum MeponpuATUN, HanpaBfieHHbIX Ha CHUXEHWE PUCKa;
NPOrHO3MpoBaTb aBapuMHbIA PUCK W [OEencTBoBaTb B YCNOBUAX
Yype3BblYalHbIX CUTyaLMI; 2. CNPOrHO3MpPOBaTh yNyylleHne 06CTaHOBKM
B pernoHe; 3. oueHnBaTb NOCNeacTBua BO3O0ENCTBUA Ha

XuMuueckas 6e30NacHOCTb Kak OCHOBA 3KOJIOMMYECKOi
YCTOMUMBOCTM

Kkonoruyeckas 6e30nacHOCTb B XMMMUYECKOM MPOMBILLNIEHHOCTU

YuebHas NpaKTuKa Mo nosyyYeHmo NepPBUYHbIX
NpoEeCCMOHANbHBIX YMEHMIA U HABbIKOB, Hay4HO-
UCCnenoBaTenbeKast

YuebHas npakTka no nosly4YeHuio NepBUYHbBIX
NpodeccroHanbHbIX YMEHWI Y HABbIKOB, MPOU3BOACTBEHHO-
TEXHoMornyeckas

MpOM3BOACTBEHHAS NPaKTMKa MO MOJYy4YEHUIO
npocheccoHanbHbIX YMEHWIA U onbiTa NpodeccuoHanbHoM
[esTeNbHOCTM, Hay4YHO-WUCCIefoBaTeNbCKast
Mpon3BOACTBEHHAS NPaKTUKa MO MOJyYEHUIo
npoceccuoHarnbHbIX YMEHUI U OMbiTa NPoheccHoHanbHOM
[esTeNbHOCTU, NPOM3BOACTBEHHO-TEXHOMOMMYEeCKast

Mpon3BoACTBEHHAs NpaKTUKa, NPeaannIoMHast




yenoBeka OMnacHblX, BpeAHbIX W nopaxawwmx ¢akTopos; 4.
MNaHMpoBaTb W  OCYLECTBNATb MEpPOonpuUATMS MO MOBbILLEHWHO
YCTONYMBOCTM NPON3BOACTBEHHbBIX XMMUYECKUX CUCTEM M OOHEKTOB
BNafeTh:

1. MeToAaMyM KayeCTBEHHONO U KOJIMYECTBEHHOTO OLeHWBaHMWSA
TEXHOreHHOro W 3KONIOrMYecKoro pucka, Npuemamm aHanusa BceW
[LOCTOBEPHOM MHCbopMaLMK 1 CONOCTaBNEHMS Pa3fMYHbIX TOYEK 3peHus
B MpoLecce NPUHATUS PeLUeHUsi; 2. CUCTEMOW METOAOB OLEHKM W
KOMMJIEKCOM Mep B OTHOLUEHWM UCTOYHWKOB XMMWYECKON OMACHOCTU
ANA NOBbILEHNS 3aLLUMLLEHHOCTM HaceneHus u cpefdbl obutaHus ot

HEeraTUBHbIX BJIMAHMA OMACHbIX XMMWYECKUX BELLECTB W OMNaCHbIX
XUMUYECKMX 0O6BEKTOB

MK-4

3HaTb:. OCHOBHbIE MEeTOObl CUHTE3a COBPEMEHHbIX qZ)yHKLl,I/IOHaJ'IbeIX
MaTepunanoB C BapbpyeEMbIMUN XapaKTEPUCTUKAMMU;

yMeTb: BblbnpaTb U 060CHOBbLIBATb ONTUMarbHble METOAbI CUHTE3a
MaTepuarnos;

UMeTb HaBblKN: CUHTE3a HEKOTOPbIX BUAOB q)yHKU,I/IOHaJ'IbeIX
MaTtepunarnos

XvMusa TBEpAOro Tena

®DU3KKO-XMMUS HAHOKACTEPOB, HAHOCTPYKTYP, HAHOMaTep1asnoB
HaHomaTepuansi

TOHKME MAEHKN N FeTEPOCTPYKTYpSI

ATOMHOE MOAENNPOBaHWE CTPYKTYPbl U (PU3NKO-XUMUYECKUX
NpOoLIeCccoB

XUMHUYECKNe OCHOBbI CUHTE3a (DYHKLIMOHASbHBLIX MaTtepnasnos
DNeKTPOXMMUYECKNE TEXHOSIOMMM B CUHTE3E HOBbIX MaTepuasnos
KoMno3unumoHHbIe MaTepuansl

Matepuanbl Ans aNeKTPOHHOW TEXHWUKM

MepcnekTvBHbIE (PYHKUMOHASBHBIE MaTepuasbl

MaTtepuansl Ans MeamumnHbl

KOHCTPYKUMOHHbIE MaTepuansl

®epponku

MNepcrnekTnBHbIE METOABI aKTUBaLMK NPOLIECCOB CUHTE3a
(PYHKUMOHANBbHBIX MaTepnasnos

KaTtanus u conpspkeHune B npoLeccax cMHTe3a MaTepyanos
YyebHas npakTvka No NoayYeHWIo NEPBUYHBIX
npodeccroHanbHbIX YMEHWI U HaBbIKOB, Hay4HO-
nccnefoBaTesnbeKas

YyebHas npaKTvKa No NoayYEHUIO NEPBUYHBIX
npogeccroHanbHbIX YMEHWI Y HaBbIKOB, MPOU3BOACTBEHHO-
TexHoornyeckas

Mpon3BoAcTBEHHas NpaKTyKa Mo MosTy4eHnto
npodeccroHanbHbIX YMEHWI 1 onbiTa NpodeccMoHanbHoM
[esATeNbHOCTM, Hay4YHO-UCcneaoBaTenbeKas
Mpon3BoACTBEHHAs NPaKTKKa NO MOyYEHUIO
npodeccroHanbHbIX YMEHWI 1 onbiTa NpodeccuoHanbHoM
[eATeNbHOCTH, NPOU3BOACTBEHHO-TEXHONOrMYECKas
[pon3BOACTBEHHAs NPAKTUKa, NPeAaUNIOMHasN




MK-5

3HaTb: NpaBuna TexHUKM 6e3onacHocTn npu paboTe B XMMUYECKOW
nabopatopuu; MeTOAMKM NPOBEAEHUS  OTAENMbHbIX  XMMWYECKUX
onepauuin

yMeTb: nonb3oBaTbCs nabopaTopHbiM 060pyAOBaAHWEM U MPaBUITbHO
npoBOAUTb npenycMoTpeHHbIe nporpaMmmonm XUMn4eckne
9KCNEepUMEHTbI; NpeacTaBuTb M onucatb pe3yrnbTaTbl XMMWYECKOro
nccnepoBaHusa, YeTko cOPMYNNPOBaTh NaBHble BbIBOAbI, OLEHUTb
BO3MOXHYK  MOrPEHOCTb  WU3MEpeHW,  BbiIBUTb  Haubonee
CYyLLLeCTBEHHbIE (paKTOpbl M3y4aeMoro ABfeHNs

BNageTb: TEeXHUKOW XMMUYECKOrO 3IKCMEepuMMEeHTa W  OCHOBHbIMMU
HaBblKaMK 3KCnepuMeHTanbHom paboTbl, CBA3aHHON C ccnegoBaHNEM
XUMUYECKMX MPOLECCOB, CUHTE30M HEOPraHUYeCKMX BELUECTB U
OnucaHnem nx CBOUCTB

MpoM3BOACTBEHHAS MPaKTHUKa MO MOyYeHUI0 NPOheCCUOHANBHBLIX YMEHUIA U OMbiTa
npodeccroHanbHoW AesTeNbHOCTY, Hay4YHO-MCCefoBaTeNbCcKas




12.3 ®oHA OLEeHOYHbIX CPeACTB ANl NPOBeAeHUA rocyAapCTBEHHOro 3Kk3aMeHa
12.3.1. KoHTponbHbIe 3afaHUA UMN UHbIe MaTepuarbl, HeoGXxoauMble ANsl OLeHKMU
pe3ynbTaToB OCBOEHUs1 oGpasoBaTesibHOM MpPOorpamMmmbl, NPOBepsieMbIX B paMKax
rocyfapCcTBeHHOro aKk3ameHa

1. NepeyeHb BONPOCOB K 3K3aMeHY:

1. lMNepuopgnyecknin 3akoH [O.N. MeHpeneeBa - yHAAMeHTanbHaa OCHOBa
HeopraHM4eckon XMMuM U COBPEMEHHOro martepuanoBefeHns. PU3NYeckum CMbICH
Mepuogmnyeckoro 3akoHa. CtpykTtypa lNepunoanueckon tabnuubl O.U. Menpgeneesa.
Mepuoabl 1 rpynnbl.

2. TloHatne 06 anekTpoHHoW aHanorun. KanHocummetpus. OpbutanbHble paguychbl.
BTopnyHasa n BHYTpEHHAA NEPUOANYHOCTbD.

3. Metannbl u HemeTannbl B MNepunognyeckon cucteme. I'pannua Linntna. MNpasuno
Om-Po3zepw.

4. HaxoxpeHue anemMeHTOB B npupoe v obme NpuHUmMnbl NOSyYeHUs NPOCTbIX
BewecTB. OcobouncTbie BeLLECTBA.

5. Knaccudmkauma OuHapHbIX coeguHeHun. Kpuctannoxummyeckoe CTpoeHue
6uHapHbIX coegmHenuin. MNpaeuno MNMupcona.

6. [loCcTOAHCTBO M NEpeMeHHOCTb cocTaBa. bepTonnuabl u ansToHUAbI.

7. TMpaBuno ¢a3 mb6bca - ddyHoamMeHTanbHas OCHOBA COBPEMEHHOrO
MaTepuanoBeneHus.

8. [marpammbl COCTOAHUA OAHOKOMMOHEHTHbIX CUCTEM.

9. OcCHOBHble TUMNbl AnarpaMMm COCTOSHMA OuHapHbIX cuctem. [loHaTue o
KOHFPYSQHTHOM W WHKOHIPY3HTHOM XapakTepe nnasfieHusa. [unarpamma «CcocTaB -
CBONCTBOY». [MpMHUMN HENPEPBLIBHOCTU U MPUHLMN COOTBETCTBUA.

10. TBepable pactBopbl. OCHOBHbIE TUMNbI TBEPABIX pAaCTBOPOB. 3aKOHbI KypHaKoBa.

11. ®usmko-xummnyeckne cBoncTBa xenesza. OCHOBHble MNPUHUMMbLI  NONYyYeHUs
CNNaBoOB Ha OCHOBE Xene3a. [lnarpaMmma COCTOSIHUS CUCTEMbI XeNe30 - Yriepoa.

12. dunsunko-xmumunyeckne cBonctea  anoMumHuA.  OCHOBHblE  MpUHUMMBI  €ro
nonyyenunda. Cnnasbl Ha OCHOBE aNIlOMUHNA U UX MPUMEHEHNE.

13. ®usnko-xummnyeckne csomctea TuTaHa. OCHOBHbIE MPUHLMMNBI €ro NosyYeHus.
CnnaBbl Ha OCHOBE TUTaHa U UX NPUMEHeEHNEe

14. ®dyHpameHTanbHble OCHOBbI MHOroobpasuss 1 00630pHaa XxapakTepucTuka
HeopraHM4yeCcKnx n opraHN4YecKMx maTepunanoB Ha OCHOBE YriepoaoB

15. OCHOBHblE MOHATMA O 30HHOM CTPYKType TBepabix Ten. Metannebl,
NONYyNPOBOAHUKM U ONINEKTPUKM C TOYKM 3PEHMSA 30HHON CTPYKTYPBbI.

16. MeTtannbl B lNepnoguyeckon cucteme. Tunbl B3aNMOAENCTBUA B METANNNYECKUX
cuctemax. Obpa3zoBaHne COeaUHEHN B METaNIMYECKMX CUCTEMAX.

17. MNpupoaa xmmMmn4eckon ceasm B nonynpoBoaHmnkax. OCHOBHble Knaccbl OMHapHbIX
NonynpoBOAHNKOB. V1303neKTpOHHbIE pAabI.

18. O6Lan xapakTepucTtuka anemeHToB |VA rpynnbl. KpemMHuin. ®dnsmnko-xmmmnyeckue
cBonctBa KpeMHunsa. OCHOBHbIE METOAbI MONTYYEHMA KPEMHUA.

19. CpaBHUTENbHAsA XapakTeEpUCTMKa 3aKOHOMEPHOCTENM W3MEHEHUA CBOWCTB
anemeHToB B Il 1 [VB-rpynnax n npuynHel Takoro nosefeHuns

20. OcobeHHOCTN n3MeHeHnst PU3NYEeCKNxX (TemnepaTtypa nnaBfeHnst, MNITOTHOCTb) U
XUMNYECKNX CBOMUCTB anemeHToB VIB rpynnbl

21, ®occuabl, apceHnabl 1 aHTUMOHUAbI aNIOMUHUA, raniua n HAnA. XuMmmnyeckas
CBA3b N KPUCTaNIOXnMMmMyeckoe CTpoeHue. NpudnHbl OTCYTCTBUA Tanmnuvs B 3TOM pagy

22. Okenp,  KpeMHus. PU3NKO-XMMNUYECKNE  CBOMNCTBA okcupa KpemMHus.
Kpuctannoxmmusa okcnaa KpeMHus.

23. [lnokena,  KpeMHust  Kak  cTeknoobpasoBaTerb. MonyyeHne  crekna.
Mcnonb3oBaHMe pa3nuyHbIX 3EMEHTOB MPU M3rOTOBMIEHMM CTEKONT C HeobxoaumbiMu



csonctBamn. Cunukatbl. MpupoaHble CUNUKaTbl: KPUCTANNIOXUMNUA U (DU3UKO-XMMUYECKNE
CBOWUCTBA.

24. Metannbl nogrpynnbl  nNnaTuHbl. PU3NKO-XMMUYECKME CBOWCTBA MeTassioB
noAarpynnbl NaTnHbl. KOMNNeKkcHble CoOeanHEHNs MeTansioB NOArpynnbl NAaTUHbI.

25. OCHOBHblE  MOMIOXEHUA TEOPUM  CTPOEHUA  KOMMJIEKCHbIX  COeOUHEHUN.
Knaccudukauusa KOMMIeKCHbIX coeAnHEeHUN. NI3omepust KOMMNIEKCHbIX COeaUHEHUN.

26. O6Lme 3aKOHOMEPHOCTU COCTaBa, CTPOEHMSA N CBOMCTB OKCUA0B HEMETArsIOB U
OKCMOO0B METANOB B 3@aBUCMMOCTU OT CTENEHN OKUCAEHWS SfIEMEHTA

27. O6wme 3aKOHOMEPHOCTM U MPUYUHBI XapakTepa W3MEHeHWst TemnepaTtyp
nnaBneHNss W KWNEHMA B psAax ranoreHngoB SfieMeHTa Ana  COoeQuMHEHUn C
KOOpANHALMOHHOWN N MOSIEKYNAPHON CTPYKTYpPOK

28. ApxnTeKTypa Kp1CcTannos, Npupoaa MHoroobpasuns

29. [edeKTbl KpUCTanIM4YeCcKoro CTpoeHns: Buapl, Npupoaa

30. ToyeuHble aedeKkTbl KpUcTanIM4Yecknx MaTtepuanos: BUAbl, Npupoaa, posb

31. Aucnokaumun, pedekTbl ynakoBKW: BuAbl, MNpupoda, (YHKUMA, MeXaHU3MbI
nepemMeLLeHns

32. ['paHnUpl 3epeH: BUAbI, CTPOEHUE, IHEPrus

33. MexdaszHble rpaH1ubl: knaccudukaums, CTpPOEHNE, SHEPIrns

34. CBobopHass NOBEPXHOCTb KPUCTannoB: Krnaccudukaumsi, aTOMHOE CTpOeHue,
aHeprus

35. Pa3amMepHbI a(ppeKT CTPYKTYpbl TBEPAbIX TEN

36. AMopdHbIe MaTepuanbl: COBPEMEHHbIE NPeACTaBfeHNs O CTPYKType

37. KBasukpuctansbl: Nnpupoaa, 0CO6eHHOCTN aTOMHON CTPYKTYpbl

38. ®a30Bble NpeBpaLLeHNsa B KpUCTaNMYEeCKUX Matepuanax: npupoga, MexaHusm,
KWHEeTMKa

39. KoMno3nuuoHHble  MaTtepuanbl:  Knaccudukauus, NpUHUMNBLI  CO3[4aHus,
0COBOEHHOCTN CBOWCTB

40. TOHKME MNEHKN: MEXaHU3Mbl POCTa, 0COBEHHOCTM CTPYKTYpbI

41. PocCT KpMCTanmnoB: MEXaHM3M poCTa, CNOCOObI BbipalLmMBaHUs

42. ®a30Bblv pa3MepHbIn APGEKT: Npupoaa, NpMMepbl NPOsiBIIEHUS

43. Jecdopmauua  KpuUcCTaniuMyeckKmx  maTtepuarnoB:  MexaHu3M  rpouecca,
3aBMCUMOCTb OT CTPYKTYpbl 1 ee [edeKToB

44. MexaHn4YeckKune CBOMCTBA KPUCTANNIMYECKUX MaTEpPManoB: OCHOBHbIE NapaMeTpbl;
XpYynkKoe 1 BA3Koe pa3pyLueHne

45. Pa3mepHbln 3 EKT MEXaHUYECKUX CBONCTB KpUCTanfIM4eCcKnx matepuanos

46. PaamepHbI 9(p(PEKT 3NEeKTPONPOBOSHOCTU: KIACCUYECKNA, KBAHTOBbIN

47. Pa3amepHbin 9P (PeKT MarHUTHbIX CBOMCTB MatepuasnoB: JOMEHHasa CTPYKTypa,
CBOWNCTBA

48. CTpoeHMe [OOMEHHbIX rpaHuy B  deppoukax pasfMyHoOn  NpUpoAabl:
CEerHeToaneKkTpukax, geppomMarHeTmkax

49. ®U3NKO-XMMUYECKMe  noaxogbl K  CO30aHUKD  HAHOCTPYKTYPUPOBAHHbLIX
MaTepuarnos

50. CnekTpockonuyeckne MeToabl aHann3a Matepuanos: NPUHLUNMN, aHannTuyeckne
BO3MOXHOCTM

51. Oudpakumss  3NEeKTPOHOB B WUCCReQOBaHWM  HAHOCTPYKTYPUPOBAHHbIX U
TOHKOIMJIEHOYHbIX MaTepuanos

52. NMpoceeunBaloLLas 3NeKTPOHHAss MUKPOCKONUS: NPUHLMI, BUAbI KOHTpacTa

53. AHann3 aedeKToB KPUCTANNIMYECKOro CTpoeHnsa metogamm NoOM

2. NepeyeHb NpaKTUYECKUX 3afaHUN (CUTYaLMOHHbIX 3a4ay, KeNCOB):
1. MNpepnoxute oauH N3 BapuaHTOB npouecca cuHTe3a retepocTpykTypbl ZnO/InP ¢
TONLWMHON NNeHkM okenaa umHka 100 Hm.



2. Tlpepnoxmnte u o060CHyNTe cnocob® co3haHnA 3SNUTAKCUITbHOW CBEPXPELLETKN
(GaAs)m(AlAs)n. Kakme MeToabl KOHTpPOMA TOMWMHBI M COCTaBa CrO€B  MOXHO
ncnonb3oBaTb B AaHHOM cnyvae? O6ocHynTe BbIObOp MeToga CUHTE3a M UccnenoBaHus
yKa3aHHOW CBEPXPELLETKM.

3. Mpeanoxute MO CVD npouecc popmMuMpoBaHNAa anuTakcuanbHon nneHkn GaAs Ha
nogepxHoctn GaN. OueHuTe npeumyuwiectBa u Hepgoctatkm metoga MO CVD no
CpaBHEHWNIO C METOAOM MOJSIEKYSPHO-ITY4EBOW 3ANUTAKCUN.

4. TpeonoxuTe cxemy npoLecca CuHTe3a U O06OCHOBAaHHbLIN MeTod, aTTecTauuu
OHOCTEHHbIX YrNepPOAHbIX HAHOTPYOOK.

5. bpycok n3 matepuana ¢ mogynem KOHra E n koadpcpumumeHTom NyaccoHau noasepriv
BCECTOPOHHEMY CXaTuio p[aeneHnem p. Paccuntante OTHOCUTENbHOE YMEHbLUEHNE
obbema Opycka; CBA3b Mexay KO3(PPUUMEHTOM CXMMaAEMOCTM [ 1 ynpyrumu
NOCTOAHHbIMU E 1 u. MNMoka3atb, 4To KoapduumeHT lNyaccoHa u He MOXeT npeBbiwaThb Y.

6. fopn3oHTanNbHO PacnosioXeHHbIM MeAHbIA CTEpPXeHb ANuHblI L = 1 M BpawatT BOKpyr
BepTUKanbHOMW OCKu, NPOXOAsLLen Yepe3d ero cepeauHy. Npu Kakon 4actoTe BpalleHUs
MOXET NPON301TK pa3pyLleHne?

7. Kakoe paBneHume HeobxoaMMO MNPUIIOXUTb K TOpLAM CTaNbHOrO UUNUMHApA, 4TOobbI
OJIMHa ero He u3MeHunacb rnpv nosbiweHun TemnepaTypbl Ha 100 C.

8. OueHUTb KONMYECTBO aTOMOB OCTAaTOYHOrO ra3a B Bakyyme 10 [a, cTanknBarLLMXcs ¢
NMOBEPXHOCTbLHO NoLabto 1 cM2 CTEHKU BaKyyMHOW KaMepbl Npy KOMHATHOW TemMnepaType,
npu Temnepatype 700 K.

9. PaccunTtanTte CTPpYKTYPHbIN hakTop ynopsiAo4eHHOro TBepaoro pacrsopa AuCu.

10. Paccuutante KpUTUYECKYIO TOMLLMHY NMCEBAOMOPMHOro Cnos npu anvtakcuanbHOM
pocte Ge Ha noBepxHocTh (111) moHoKpucTanna Si.

11. W3o6pa3nte cxemy [ANCIOKAUMOHHOM  CTPYKTYpbl  MexcdasHoW  rpaHuupbl
retepocuctembl  Ge/Si (001) npu BXOXOEHUM [OUCIOKAUMW HECOOTBETCTBUA: Q)
CKOMbXeHueMm; 6) nepenonsaHvem.

12. MNepeuncnuTe BapnaHTbl CTPYKTYPHON OpraHn3auun KpUCTannoB NPOCTbIX U COXHbIX
BELLIECTB.

13. B npeacrtaBneHusax KanunnspHOM MOLENM paccuynTanTe pasmep KpUTUYECKOro
3apoAbiwa npyM TepMUYECKOM UCMapeHun KoHaeHcaumm Ag B BaKyyme Ha MOBEPXHOCTb
kpuctanna NaCl (Tyw=1030 K, T«=300 K).

14. Jante ob6ocHoBaHne pasnunume Kpuctannuyecknx pewwetok NaCl n CsCl.
15. [lante obocHOBaHME O4HOMo TUNa Kpuctannnyeckmx pewetok Nan W.

16. [NocTponTe 3neKTpoHorpamMmmMmy MoHoKpucTannudeckom nneHkn ¢ OLIK-cTpykTypon, ocb
30HbI [231].

17. [Jante nporHo3 opneHTaLMOHHbIX COOTHOLWEHUI Npu pocTe nneHkn Fe (a=0.287 HM) Ha
nosepxHoctn (001) moHokpuctannuyeckon nneHkn Ag (a=0.409 Hm).



18. 3anuwwnte B npeacTaBneHusX [OBYMepHOM Kpuctannorpadum cTtpyktypy (111)
MoHocnosa Mo Ha nosepxHocTu (111) moHokpucTanna Ni B OpyeHTauMOHHOM COOTHOLLEHUN
KypatomoBa-3akca.

19. OgHnmM 13 3TanoB 305b-refib CMHTE3a HaHonopowka Fe203 aBngeTca ocaxaeHue
KaTuoHoB Fe3* pactBopom ammuaka (28%-bit pacteop, p = 0,903 r/mn). Onpeapenute
maccbl FeCls « 6H20 n 06eém pacTBopa ammuaka (ans nonHoro ocaxaeHns 6eperca s 1,3
pa3a 6onbllue MO CPaBHEHMIO C KOMMYECTBOM, HEOOXOAUMBIM ANs MOSHOMO OCaXAeHus
KaTnoHoB Fe3*), Heobxoanmble Ans cMHTe3a HaHonopoluka Fe203 maccon 25 T.

20. Ona cunTtesa HaHo4vacTuy, CoFe204 30nb-renb METOA0M UCMONb3YETCA 3KBUMOMSPHas
cmecb Co(NOs3)2 n Fe(NO3)s. Paccuntante maccol conen Fe(NO3)3-9H20 n Co(NO3)2:6H20,
Heobxoaumble Ans cuHTe3a HaHonopolwka CoFe20s4 ocaxpgeHueM C MCNofib30BaHWEM
pacTtBopa ruapokcuaa Hatpus, ucxoga na 50 mn 0.05 M cmecu pactsopoB Co(NO3)2 n
Fe(NO3)s.

21. Metannorngpuapl SIBRAKTCA MaTepuanamu, NepcrnekTUBHbIMU B KayecTBe cpeabl
XpaHeHusa Bogopona. ['vapuabl MarHusa n antoMmMHUA UMeKoT nornowleHne sogopoaa 1,88 um
2,24 n/r. OnpegenuTe, Kakne Maccbl rMapuaoB MarHUs M antoMuHUA Heobxogumbl Ans
reHepaumu sogopoaa ansa 100-kunomeTtposoro npobera asTomobuns (pacxog — 11 m3, ona
NPOCTOTbI pacy€Ta cunTaTb YCIOBUA HOPMasbHbIMN).

22. TpaBneHne MOXHO MCMOfb30BaTb MpPU UCCNenoBaHWM CTPYKTYpbl MeTaniimyeckoro
cnnaea, Hanpumep, MegHoro. [ns 3Toro noBepxHOCTb ero obpasua obpabaTbiBatoT
pacTBOPOM a30THOW KNCNOTbI. Paccuntante, Kakoe KonmyecTBo Meau nepenaeTt B pacTBop
npun obpaboTke obpasua megHoro cnnaesa 18 mn 20%-Horo pacTtBopa a30THOW KWUCNOTbI
(nnotHocTb 1,12 r/cm3)

23. TpaBneHue — 310 06paboTka TBEpPAOro MaTepuana pacTBOPOM XMMUYECKOro peareHTa
C Uenblo yaaneHuo NoBepXHOCTHOro crnos. [JaHHbIN npouecc UCnosfb3yoT, B YaCTHOCTH,
NSl OYUCTKM MOBEPXHOCTU CTann OT OKamnuHbl, 06pa3yroLLENCs NOCe ropavyen NpokaTKu.
MoacuuTtanTte, KakoBbl NoTepun metanna (%) npu TpasneHun 5,6 T cTanbHOro NNCTa CEpHOMU
KMUCIOTOM, ecnu pacTtBop nocne obpaboTtkn cogepxan 152 kr conn.

12.3.2. Mpumep KUM

KoHTponbHO-n3meputensHbin matepnan Net

1. Mepnoguyeckmn 3akoH [O.N. MeHpeneeBa - dyHOaMeHTanbHass OCHOBa
HeopraHM4eckon XMMUN N COBPEMEHHOro MaTtepunanoBefeHns. PnN3nyecknin CMbicn
Mepuoamnyeckoro 3akoHa. CtpykTtypa Nepunognyeckon Tabnuupl O.U. MeHpeneesa.
Mepuoabl 1 rpynnbl.

2. AHann3s pedeKkToB KpUcTaniamyeckoro ctpoeHusa metogamu MN3M.

3. 3anuwute B nNpeacTaBneHuax [AByMepHou Kpuctannorpadgpum ctpyktypy (111)
MoHocnoa Mo Ha noepxHocTu (111) MoHokpuctanna Ni B OpUEHTaUMOHHOM
cooTHowweHnn KypatomoBa-3akca.



12.3.3. Kputepuu u wkKana oueHnBaHUs pe3ysibTaToB CAa4Yy rocyaapCTBEHHOrO 3K3aMeHa
[nsa oueHnBaHWA pe3ynbTaToB 00yyYeHusa Ha rocygapCTBEHHOM 3K3aMeHe UCNOMb3YeTCH LWKana: «OTANYHOY», «XOPOLLIOY,
«Y[OBNETBOPUTENBHOY, KHEYO0BNETBOPUTENBHOY.

MokasaTtenu Kputepum 1 WwKana oueHnBaHus

«OTnn4yHO» «XopoLLo» «Y0BNETBOPUTENBHOY» «HeypoBneTBOpUTENBHOY
1. BnageHue cogepxaHuem MNonHoe cooTBeTCTBUE OTBeT 0byyatoerocs OTtBeT 0byuatoerocs He OTtBeT obyuvatowlerocs He
y4yebHoro matepuana u oTBeTa obyuvatoulerocs He CooTBEeTCTBYEeT COOTBETCTBYET Nt0ObIM COOTBETCTBYET Jt0ObIM TPEM
NOHATUNHBLIM annapaTom BCEM CEMU OAHOMY 13 OBYM 13 NepeyvncrieHHbIX N3 NepeYmnCcrneHHbIX
n3y4yaemomn Hay4Hom oTpacnu nepeyncrieHHbIM nepeyncrieHHbIX nokasarenem. nokasatenen. KomneteHumm
2. YMeHe cBA3bIBaTb TEOPUIO C nokasatensam. nokasaTenen. KomneTeHUun He cdhOpMUPOBaHbI, YTO
NPaKTUKON KomneTeHuuu KomneTteHumn B Lenom | cdopmMmpoBaHbl B 06LLMX BblpaxaeTcs B
3. YMeHune nnnoctpmupoBaTb chopmMMpoBaHHbI cchopmmpoBaHsbIl, HO yepTax, NPOSABNAOTCSA U pa3pO3HEHHbIX,
OTBET NpuMepamu, daktamm NOSTHOCTLIO, NPOSIBASIOTCA U NCMONb3YHTCA CUTYaTUBHO, | 6ECCUCTEMHbIX, OTPLIBOYHbIX
pearnbHOW XU3HWU, AaHHbIMU NPOSIBNAOTCS U NCMNonb3yHTCH YaCTUYHO, YTO BblpaxaeTca | 3HaAHUSIX, A0MYCKaeMbIX
Hay4HbIX UCCNefoBaHWI, B TOM ncnonb3yrTca dparmMeHTapHo, He B B A0OMyCKaeMbIX rpy6bix npoceccnoHanbHbIX

yncne cobCTBEHHbIX, UTOramm
NMPOXOXAEHUSI NPAKTMK

4.YwmeHune ycTaHaBnuBeaTb
MeXxnpegMeTHble CBA3U

5. YMeHue 060CcHOBbIBATL U
CaMOCTOATESNbHO (POpMYyNNpoBaTh
BbIBOAbI

6. YMeHne 060CHOBbIBaTb CBOU
cyXxaeHusa n npoceccnoHanbHyto
No3uLMIO N0 U3naraeMomy
BOnpocy

7. CnocobHOCTb CaMOCTOATENBHO
HaxoOuTb pelueHus/peLuaTb
3agayn B cdepe
npodeccnoHanbHom
DeaTenbHOCTH

cucteMaTUyecku, B
nosiHoM obbeme.

NMoJsIHOM o6bemMe, YTo
BblpaxaeTcs B
OTAENbHbIX
HETOYHOCTSIX
(HecyLLeCTBEHHbIX
owmnbkax) npu oTBeTe.
OpHako gonyuieHHble
OLUNBKM NcnpaBnsitoTCS
camum obyyvarommcs
nocne
[ONOSHUTENBbHbIX
BOMPOCOB
3K3ameHaTopa.

HETOYHOCTAX U
CYLLLEeCTBEHHbIX OLLIMBKax
npu oTBETE, HApPYLUEHWM
NOTUKKN N3M0XEHUS,
HeyMeHUn
apryMeHTUpoBaTh U
060CHOBbIBATb CYyXAEHMWSA U
npodeccuoHanbHyo
no3numio. [laHHbIN YpOBEHb
obsazaTteneH ons Bcex
OCBanBaOLMX OCHOBHYO
obpa3oBaTeribHyto
nporpaMmmy.

owmnbkax, HeyMeHuu
BblAENATb rMaBHOE U
BTOpPOCTENeHHoe, CBA3bIBaTb
TEOpUIO C MPaKTUKOMN,
yCTaHaBNMBaTb
MeXnpeagMeTHble CBA3M,
dhopmynunpoBaTb BbIBOAbI MO
OTBETY, OTCYTCTBUM
CcobCTBEHHOM
npodeccnoHanbHOM NO3nLMMK.




CooTHoLEeHNEe LWKanbl OLeHUBaHUA pe3ynbTatoB O6y‘-IeHVIFI Ha TrocyngapCtBeHHOM
9K3aMeHe 1 ypoBHA NOAroToBJ1EHHOCTU o6yqarou.|,eroc;| K peLieHunto I'IpOCbeCCVIOHaJ'IbeIX
3aaav.

Ulkana XapakTepucTnka ypoBHS NOArOTOBIEHHOCTU obyyatolierocsa K
oueHnBaHuA pelweHnto NnpodeccnoHasnbHbIX 3aga4
«OTnNYHO» Bbicokuin ypoBeHb — 06y4aloLMACHA MOSHOCTbIO MOArOTOBMNEH K

CaMOCTOATENbHOW Hay4YHO-MUCCNenoBaTeNbCKON U NPON3BOACTBEHHO-
TEXHONOMMYECKON LeATEeNbHOCTM, BrageeT NMOHATUWHBLIM annapaTtom
npegmeTa, ymeeTt 060CHOBbIBaTb CBOM CyXAeHusn n
NpoeccnoHanbHyld  NO3MUUI0  MNPU  pPelleHnn  CUTYaLMOHHbIX
npodeccnoHanbHbIX 3aaav.

«XopoLuo» Ba3oBhbI ypoBEeHb — 06y4YaoLWMnCs B LLENTOM NOATOTOBMEH K PELUEHMUIO
npocdpeccnoHanbHbIX 3a4a4 B paMKax Hay4YHO- UCCrefoBaTenbCKoro u
NPOW3BOACTBEHHO-TEXHOOMMYECKOrO BMaa AeATENbHOCTH, CNocobeH
YCNEWHO MPUMEHSATb MOSlyYEeHHble 3HaHWS, YMEHUS WU HaBblkM B
CTaHOapTHbIX CUTyauuax, He B MNOMHOM Mepe nposBnaeT

CaMOCTOAITENbHOCTb.
«YpoBnetBoputen | MNMoporobii ypoBeHb — 0OyyYaloWMICA MOATOTOBEH K Hay4HO-
bHO» nccrnenoBaTenbCKOn " NPOU3BOACTBEHHO-TEXHOOMMYECKO

[eATENbHOCTM YacTU4YHO, BcneacTeue crnabon cHOpMMPOBAHHOCTU
KOMNEeTEHUUN, WUX pparMeHTapHOro M CUTYaTUBHOIO MpPOSABEHNUS,
TpebyeT NOMOLLM NPV BbINOMHEHUM NPOdECCUOHANbHbIX 3a4au.

[laHHbIN ypoBeHb 0b6A3aTeneH A BCEX OCBauMBalOLWMX OCHOBHYH
o6pa3oBaTesibHyI0 NporpaMmmy.

«HeynoenetBoput | Hu3kunit (HeponyctuMbin) ypoBeHb — obyvarolwmincs He crnocobeH K
€enbHO» CaMOCTOAITENbHON Hay4YHO-UCCNeaoBaTeNbCKON M NMPOU3BOACTBEHHO-
TEXHOJIOrMYECKON AeATeNbHOCTU, BCNeacTBue HechOpMUPOBAHHOCTH
y Hero  KOMMeTeHuun, BfieKywen 3a cobonm  rpybble
npoceccnoHanbHble OLWNOKN.

12.3.4. MeToamnyeckue matepuansol, onpeaensirowime npoueaypbl oLleHUBaHUA:

Kaxabin KOHTPOJSIbHO-U3MEPUTESNbHbIN maTepuan anda npoBeneHnd
rocyapCTBEHHOro 9K3aMeHa CoAepXuT Tpu Bonpoca. VI3 HuX nepsble ABa Bonpoca B
OCHOBHOM OpPWEHTUPOBaHbl Ha BbiSBIIEHWE CTerneHn cPopmMMpOBaAHHOCTU 3HAHWEBOrO
KOMMOHEHTa  KOHTPONMpyeMblX  KoMmneTeHumn. Tpetun  Bonpoc  (NpakTUKO-
OpUEeHTUpoBaHHOE 3apaHue) OpUeHTUpoBaH Ha BbIABNEHNE CTerneHun
CchOpMMPOBAHHOCTM TAKMX KOMMOHEHTOB KOHTPONMMPYEMbIX KOMMNETEHLMI, KaK YMEHUS 1
HaBbIKM.

Kaxapbin uneH MNOK oueHuBaeT oTBeT Ha Kax bl Bornpoc KMMa v BbicTaBnseTt
CBOIO OLEHKY 3a 3K3aMeH (Kak cpeaHeapudMeTUyYecKoe Tpex OLLEHOK, Bblpaxaemoe B 4-
©annbHomn LuKane: «OTIINYHOY, «XOpOLLOY, «yO0BETBOPUTESNBHOY,
«HeypoBneTBoputenbHO».) OueHkM Bcex uneHoB QK cymmupyloTcsa, nocne 4ero
BblUMCNAETCA WX cpegHee apudMeTUyeckoe Kak MTOoroBasi OUEeHKa 3a OTBEeT Ha
rocak3ameHe, ukcupyemasi B oLLeHOYHOM JIUCTe CTyAeHTa.)

12.4. lMepe4vyeHb y4yebHOM nuTepaTtypbl, pecypcoB cetu «UHTepHeT»,
HeoOGXxoAUMBIX ANA NOAroTOBKU K cAaye rocyAapCTBEHHOro 3Kk3amMeHa
a) OCHOBHas nuTepartypa:



Ne n/n McToYHuK

Uesnee B.M. ToHKuE nneHKU HeopeaHU4YecKux Mamepuanos: MexaHu3m pocma u cybcmpykmypa : y4eb.
1 nocobue /B.M. Ueanees. — Boponex: UIML| BI'Y, 2008. — 496 c.

Enugparos I N. ®usuka meepdozo mena : y4ebHoe nocobue | I.N. EnughaHos. — 130. 3-e, ucnp. — Cr16. :

2 JlaHb, 2010. — 287c.

3 MamyxuH B.J1. ®usuka meepdozo mena : y4ebHoe rnocobue | B.J1. MamyxuH, B.J1. Epmakos. — Cl16. : JlaHb,
2010. - 218 c.

4 HeopeaHuyeckas xumusi. Xumusi anemeHmos: y4ebHuk 8 2 m. / 10. [. Tpembsikos [u Op.]. — 2-e u30.,

nepepab. u don. — Mockea : MisGamenscmeo MI'Y; AkalemkHuea, 2007. — T. 1.—538¢.; T. 2. — 670 c.

6) oononHuTENbHas nuTepaTypa:

Ne n/n UcTouHuK
Tpembsikos FO.[]. BeedeHue 8 xumuro meepdopasHbix mamepuasos. | H0.[]. Tpembsikos, B.1. [lymnses. —
5 M. : Hayka, 2006. — 400 c. — (Cepus: Knaccudeckul yHusepcumemckull y4ebHUK).

lyces A.UN. HaHnokpucmannuyeckue mamepuans! | A.U. lyces, A.A. Pemnens. — M. : ®uamamaum, 2000.
6 —224c.

Cy3danees WN.I. ®u3uko-xumusi HAHOKIIacmepos, HaHoCMpykmyp u HaHomamepuasnos | N.I1. Cy3darnes. —
7 M. : KomkHuea, 2006. - 592 c.

8 Pxesckas C.B. MamepuanosedeHue / C.B. Pxesckas. - M. : Jloeoc, 2006. — 424 c.

9 lonosuH KO.N. HaHouHdeHmuposaHue u e2o eoamoxHocmu | FO.U. MonosuH. — M. : MawuHocmpoeHue,
2009. - 312c.

10 Anbimos M.U. lNopowikosas memarnnypaus HaHoKpucmarnaudyeckux mamepuasnos | M.U. Anbimos. — M.
Hayka, 2007. — 169 c.

11 Bapuroe C.M. buokepamuka Ha ocHoge ghocchamos kanbuyusi | C.M. bapuHos, B.C. Komnes.— M. : Hayka,
2005. — 205 c.
FrommuwmedH I". @u3UKO-XUMUYECKUE OCHO8bI MamepuarnogedeHus | . FfommuwmelH ; nep. ¢ aHan. ; nod

12 ped. B.l1. BnomaHosa. - M. : buHom. Jlabopamopusi 3HaHud, 2009. — 400c. - (flyqwul 3apybexHbIl
Y4EOHUK).
Enucees A.A. ®yHKyuoHarnbHble HaHoMamepuarsb! | A.A. Enucees, A.B. JlykawuH ; nod ped. 0.[.

13 Tpemsbsikosa. - M. : ®uamamnum, 2010. - 456 c.

B) MH(OPMALIMOHHbIE 3/1EKTPOHHO-06pa3oBaTesibHble pecypchl (ohuLmanbHble pecypcbl MHTEPHET)

Ne n/n Pecypc

14 36C YHusepcumemckas 6ubnuomeka. — URL: http://biblioclub.ru.

dnekmpoHHbIl Kamanoz HayyHoli 6ubsuomeKku BopoHeHcKo20 20cydapcmeeHHo20 yHusepcumema. —
15 URL: http://www.lib.vsu.ru.

16 JnekmpoHHoe u30aHue xumudecko2o paxkynemema Mry http://www.chemnet.edu.ru

17 UumepHem nopman dns xumuxos  http://www.chemweb.com

18 UHmepHem nopman 0na xumukos  http://www.xumuk.ru/encyklopedia/1946.html|

19 WHmepHem-pecypcoi no memodam xumu4eckozao aHanusa  http://www.rusanalytchem.org

12.5. UHpopmaLMOHHbIE TEXHOSOrUMKU, UCMNoSb3yeMble ANA MOAroTOBKM K caaye
rocyAapCTBeHHOro 3K3ameHa, BKfloYas nporpamMmMmHoe obecneyeHne U
MH¢pOpMaLMOHHO-CNpPaBOYHbIE CUCTEMbI

Hem

12.6. MaTepuanbHO-TeXHUYecKkoe obecneyeHue:
Hem

13 TpeboBaHus k BKP
13.1. Nopsapok BbinonHeHnsa BKP



http://biblioclub.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.chemnet.edu.ru/
http://www.chemweb.com/
http://www.xumuk.ru/encyklopedia/1946.html
http://www.rusanalytchem.org/

BbinyckHaa kBanudukaumoHHas pabota (BKP) BbinonHsAeTca B COOTBETCTBUM C
TpeboBaHnamn ProC no HanpasneHuo 04.03.02 Xumus, ¢usmka M MexaHuKa
matepuanoB (Maructp), npepycMoTpeHHon deaepanbHbiM  FOCYyAapPCTBEHHbLIM
obpa3zoBaTenbHbiM cTaHgaptom PrOC BO (kBanudmkaumsa maructp). BbinyckHas
KBanudukaumoHHasa  pabota  npeacTtaBnser  cOOOM  MTOrOBbI  KOMMOHEHT
obpa3oBaTenbHOro npouecca, HamnpaBfieHHbIM Ha CUCTEMATU3aumio U 3akpenneHune
3HaHWW, YMEHWA KN HaBblkOB oby4arolerocs B XoOe peleHUs KOHKPETHbIX
npocpeccrmoHanbHbiX 3apad, a Takxke onpegeneHne YpoBHA NOATOTOBIEHHOCTU
BbIMYCKHWKA K ornpeaeneHHbIM Buaam npodeccrmoHanbHoOn AeaTeNbHOCTMU.

lMoarotoBka BbINYCKHOM paboTbl nNpoBoAMTCA OOy4valoWMMCs Ha  MPOTAXEHUU
3aKNIUNTENBHOrO roga obyyeHusa, ABNAETCA NPOBEPKOM KadecTBa MOSyYEHHbIX
CTYOEHTOM  TEOpPEeTUYECKUX  3HAHWW, NpakTUYeCKUX YMEHUMW U HaBbIKOB,
COPMUPOBAHHBIX  OOLLEKYNbTYPHbIX M NPOGECCMOHANbHbIX  KOMMETEHLWHN,
MO3BOJIAIOLLMX pelwiaTb npodgeccnoHanbHble  3apayu. BbinonHeHue BKP
OCyLlecTBNseTcs B cooTBeTcTBUM C  3apaHuem ([Mpunoxenne [ [lonoxeHus
yHuBepcuteta 1 Bl'Y 2.1.28 - 2018 ).

BKP BbinonHsitoTca B popme bakanaBpckon paboTbl.

O6yuatowmiica nonyyaet 3agaHve Ha BbinonHeHne BKP nocne yteepxaeHnsa tem BKP
Y4YeHbIM COBETOM XMMMUYECKOro dhakyrnbTeTa.

Tembl BKP paspabatbiBaloTcs B paMKax TeMaTUKM Hay4YHO-MCCeaoBaTenbCKon paboThbi
BbinycKatoLen kagenpbl ee paboTHMKaMM U3 YMcna Hay4YHo-nNefarormyeckoro coctasa,
obcyxpalTca Ha 3acegaHun kadeapbl U NpeacTaBnsAlTCA 3aBeaylolwmM Kadeapon
YyeHoMy coBeTy (pakyrnbTeTa.

Obyuvatowmecs AomkKHbl UMeTb BO3MOXHOCTb Bblbopa Tembl BKP B pamkax HayyHo-
nccnenoBaTenbCcKoro HanpaeneHus Kadpeapbl. Tema BKP n ee uenecoobpasHocTb
obcyxpaetca Ha 3acegaHuu Bbinyckawwen kadeapbl. COOTBETCTBYIOLEE peLleHne
odhopmnaeTca NPOTOKONOM 3acefaHusa Kadeapol.

TemaTvka BbINYCKHbIX KBanNMgUKaunoHHbiXx paboT AonxHa ObiTb HanpaBneHa Ha
peweHne npodeccnoHanbHblX 3afay: MpoBefeHUe CaMOCTOATENbHbIX —Hay4Ho-
nccnegoBaTtenbCcknx paboTt B 06nacTn xumMumn, uankn, MeXaHMKKN, Hayk 0 MaTepuanax u
HaHOMaTepuanax Ha YpOBHe 3KcnepTta, TpPeOywLlmx LWMpokon dyHAaMEHTanbHOW
MEXAUCUMNANHAPHOM  NOArOTOBKM U BRAfEHWS  HaBblkaMW  COBPEMEHHbIX
SKCMEpPUMEHTarnbHbIX METOAOB; BblpaboTKa HOBbIX TEOPETUYECKMX MOOXOAOB W
NPUHLMNOB Au3aiHa MaTepuanioB U HaHoMaTepuasnoB C 3afaHHbIMW CBOWCTBaMM,
pelleHne pyHaamMeHTanbHbIX 3afay B 061acTv MaTepuanoBefeHnsi U HAHOTEXHONOMUNA;
pa3paboTka HOBbIX, OPUrMHaNbHbIX N BbICOKOI(MEKTUBHbBIX, TEXHOMOIMIA MNOSyYeHNs
COBpPEMEHHbIX MaTepunanos, buomaTepnanos 1 HAHOMaTEPUarnoB..

CopepxaHue BbiNyCKHON paboTbl MarucTpa (auccepraumm) npeaycMaTprBaer:

- CaMOCTOAITENbHYIO (DOPMYJIMPOBKY HAy4YHOW, HAy4YHO-MPOU3BOACTBEHHOW, WU
y4yebHO-MeToanYeckon npobnembl, pa3paboTKy HOBOM MEeTOoOauKW UCCeaoBaHUs WK
ero annapaTtypHoro obecneyeHus;

- CaMOCTOAATENbHbIN aHaNM3 METOO0B MCCNefOBaHUN, HAy4YHbIN aHanu3 1 0bobLieHne
hakTnyeckoro matepmana;

- foJjlydeHne npnHumnmasribHO HOBbIX Pe3yJibTaToB,

- anpobauuio NonyYeHHbIX pe3ysbTaToB U BbIBOAOB B BUAE AOKNAZLOB HA Hay4HbIX
ceMunHapax, KOHepeHUNsiX UNn NOArOTOBNEHHbIX NMy6nMkaumMi B Hay4HbIX XypHanax
nnu cbopHuKax.



B npouecce NoaroToBKM 1 3aLUmThl BbINYCKHON paboThl 06yYatoLMincs [OMXKEH NokasaTthb
CBOHO CMOCOBHOCTb M YMEHMe, ONupasiCb Ha NosnyyYeHHble yriybneHHble 3HaHUs, yMeHUs!
M cOpMUPOBaHHbIE  OOLLEKYNbTYpHblE U MPOdECcCUOoHanbHble  KOMMETEeHLNK
CaMOCTOSITENIbHO peLlaTb Ha COBPEMEHHOM YPOBHE 3afaun cBoei npodeccroHanbHoM
AesATeNnbHOCTU, NpodeccMoHanbHO uM3naratb creumanbHylo MHOpPMaLuilo, HayyHo
apryMeHTMpOBaTb U 3alUMLLATb CBOK TOYKY 3PEHUS.

13.2. MpumepHbIA NnepevyeHb Tem BKP

Obyuaowmmcna npegnaraetca  nepevyeHb TeM BKP, oTBevaowmin cneayowmm
TemMaTMKaM Hay4HbIX UCcrneaoBaHnin, NPoBoAMMbIX Ha Kadegpe:

1. CospaHve yHKUMOHAmNbHbIX TOHKOMIEHOYHbIX MaTepuarnioB U MOKPbITUI
MeToOaMU BaKyyMHbIX TEXHOSOMMN, CCcnegoBaHne nx CTPYKTYpbl U CBOWUCTB;

2. CuHTes Kpucrtannos n reTepocTpyKTyp MHOIOKOMMOHEHTHbIX
NnosnynpoBOOHUKOB;

3. XeMOoCTUMynMpoBaHHOE OKCMAMPOBaHWE MonynpoBOAHUKOBbBIX KPUCTasoB.

KoHkpeTHble TeMbl BKP hopmynupytoTcs B COOTBETCTBUM C BblLLENPUBELEHHBIMU
TemMaTMKaMn Hay4HbIX WCCnefoBaHuMWA, MNpPOBOAUMBIX Ha Kadeope u  exerogHo
obHoBMAKTCA

13.3. Ctpykrypa BKP
BKP nmeet cnegytoLLyto CTpykTypy:
1) ornaBnexue;
2) BBefeHue - NocTaHoBKa 3agayvv, 060CHOBaHME aKTyanbHOCTWU BblOpaHHOW
TEeMbl, ONMcaHne Hay4YHON HOBU3HbI MCCeN0BaHNS;
3) 0630p NUTepaTypHbIX AlaHHbIX N0 paccMaTpruBaemMon npobneme;
4) aKcnepumeHTanbHaa YacTb - ONMCaHMe WCMOJSIb30BAHHbIX METOOUK
3KCNEPUMEHTa;
5) obcyxaeHne nonyyeHHbIX pe3ynbTaTos;
6) BbIBOAbI, 3aKSIOYEHNE;
7) CrIMCOK LMTUpyemMon nurepaTtyps;
8) npunoxeHue.
TUTyNbHBIM NINCT odhopMnaeTcs B cOOTBETCTBUM ¢ [punoxeHuem [, NonoxeHus
yHuBepcuteta N Blry 2.1.28 - 2018 .
B OrmnaenenHun  (cogepxaHuu)  yKasblBalT MNepevyeHb  pas3genos U
COOTBETCTBYHOLME UM HOMEpPA CTPaHULL.
O630p nutepaTypbl (He 6onee 1/3 obwero o6bema BKP) ponxeH copepxaTb
nocnefoBaTefibHOE U3M0XEeHUe mMaTtepuana UMeLWMXCca B nutepatype no AaHHOW
npobneme cBefeHUN, OCHOBAHHONO Ha M3y4YeHUn MOHOrpadui, OTEYECTBEHHbIX U
WHOCTPaHHbIX XypHasnoB, COOPHUKOB Hay4HbIX TPyAOB U T.4. [omkeH 6biTb NpoBeaeH
NoApPOOHbIN U KPUTUYECKMI aHannU3 NUTepaTypHbIX AaHHbIX, 060CHOBaH BbIOOP TEMbI
COGCTBEHHOrO NCCNefoBaHMA N NPeNMyLLECTBA BbIOPAHHOrO NyTH peLleHns npobnemsi.
Pe3ynbtatbl COGCTBEHHbIX WCCNEAOBaHWA LONXKHbI OblTb 4Y4E€TKO M SICHO
N3N0XEHbI, MPOUINIIOCTPUPOBaHbI HEOBXOANMbIMM rpadukamMm, YepTexamm, CXemamm u
T.n. MNMony4yeHHble AaHHble JONMXHbI OblTb OOBSACHEHBI C TOYKN 3PEHUSS COBPEMEHHOIO
COCTOSIHUS XMMUW W HayK O MaTtepuanax, onpefeneHa HayyHas HOBU3HaA W
npakTn4eckas 3Ha4MMOoCTb BbIMOSIHEHHOW paboThl.
BbiBoabl AOMXHbI NpeacTaBnsaTb CO60OM KpaTKoe W ACHOE W3NOXEHWEe CyTu
NpoBeAEeHHOro NccrnefoBaHus.
Cnncok umMTmpyemon nutepatypbl 0popMAeTca B COOTBETCTBUMN C NpaBusiamu,
NPUHATBIMKU AN Ny6nMkaumi B LLEHTPanbHbIX akafAeMUYeCKNX N3naHnsx.



B TlNpunoxeHne BbIHOCUTCA BCNomoraTesnbHas WHMOpMauus, LONosHALWas
OCBELLEHNE TEeMbl, HO He o0b6sA3aTenbHad B OCHOBHOM TeKCTe paboTbl, HanpuMep,
CMEKTPbl, OMUCaHUA  MOSYyYEHUA U OYMUCTKM  BCMOMOraTesSibHbIX  BELLECTB,
AOMONHUTENbHbIE TabNULbl, PUCYHKU, rpachvKn, YepTeXn yCTaHOBOK U Ap.

O6wumin o6bem BKP He gonxeH npesblwaTb 60 CTpaHWL, Ne4aTHOro TeKCTa.

Moppo6Hble npaBuna opopmneHns n TpeboBaHna K coaepXaHuto OTAEeNbHbIX
pa3genoB BKP c yuyetom TpeboBaHuin HcTpykummn M BI'Y 2.1.13 - 2016 npuBeneHbi B
MeToOMYEeCKNX yKazaHusx rno odopmneHnio BKP ansa cTyaeHToB XUMWUYECKOro
dakynbTeTa

MoarotoBneHHas BKP o06s3aTenbHO [onxHa ObiTb NpoBepeHa Ha 06bem
3aMMCTBOBaHWA, B TOM 4uUCre COAepXaTeNlbHOro, BbIABAEHUS HENpPaBOMOYHbIX
3auMCTBOBaHNN. MWHUManbHbIN NPOLUEHT opurmHanbHocTu BKP pna 6akanaBpckux
paboT pelLeHneM Y4eHOro coBeTa XMMMYECKOro (hakynbTeTa YyCTAaHOBIIEH HA YpPOBHE
40%. BKP nognexaT pa3melleHnto Ha obpaszoBaTenbHOM nopTtane «3NeKTPOHHbIN
yHuBepcuteT BIY» (www.moodievsuru) A0 €€ 3aWmTbl, 3a uUcKodeHnem TekctoB BKP,
cogepxawmx CBefeHWUs, COCTaBnsAlWMe rocyfapcTBeHHyo TanHy. O6ydatowmiica
camocToATeNnbHO pa3mMewaer dannbl ¢ Tekctom BKP B dopmate PDF.
OTBeTCTBEHHOCTb 3a npoBepky Hanuuna BKP Ha o6pa3oBaTenbHOM nopTane
«ONeKTPOHHbIN YHUBEPCUTET» HECET 3aBeAyoLLMI BbiMyCKaloLwen kadeaps.

lMocne 3aBepLUeHnst NOArOTOBKM 00yYalowmMMcs BbINMyCKHOW KBannduKaLumMoHHON
paboTtbl pykoBoamTens BKP odopmnsaeT nucbMeHHbIN 0T3bIB 0 paboTe oby4yatoLierocs
B nepuvop MOArOoTOBKM BbIMYCKHOM KBanudukaunoHHon pabotbl (Mpunoxenue E
Monoxenuna yHueepcuteta 1 BI'Y 2.1.28 — 2018 ). B Tom cnyyae, ecnu npoueHT
OPUIMHaNbLHOCTW MpencTaBfeHHON paboTbl HUXE YCTAHOBMIEHHOrO Y4yeHbiM CoBETOM
XMMUYECcKoro akynbTeTa, aHHbIN hakT 06a3aTeNbHO OTpaXaeTcs B OT3bIBE HAYy4YHOro
pykoBoauTens.

Ecnn B npouecce npep3awmTbl Ha BbiNycKatowen kadenpe BbISBASETCA, YTO
pe3ynbTaTbl NPEeACTaBNEHHON  BbIMYCKHUKOM paboTbl HEe OpurMHasbHbl, T.€.
HEeNpaBOMOYHO 3aMMCTBOBaHbl N3 paHHMX PaboT, HO BbIMYCKHMK BbIMOSHU OCTaNbHOM
yyebHbIl nnaH, paboTta NpeAcTaBNAeTCA Ha 3alWuTy C OLEHKOM pyKoBOAUTENS
«HEeYOOBETBOPUTENBHOY.

Obyuatowmmnca aonxeH ObiTb 03HAKOMIIEH C OT3bIBOM He Mo3gHee, 4em 3a 5
KaneHaapHbIX gHen 0o AaHA 3awmTbl BKP.

BKP ¢ npunoxeHHbIM K HeW 3ajaHuMeM Ha BbIMOIHEHNE BbIMYCKHOW
KBanndukaumoHHON paboTbl 1 OT3bIBOM pyKoBoauTeNs nepeaatotca cekpetapto F'OK He
nosgHee, YemM 3a 2 KaneHgapHbIX AHA 00 AHA 3awmTbl BKP.

Ha tutynbHoM nucte BKP 06a3atenbHO gonxHbl 6biTb nognucy obyyatolerocs,
pPYKOBOAUTENS, KOHCYNbTaHTa (ecnm OH eCTb). [OTOBHOCTb K 3awuTe U COOTBETCTBME
BKP TpeboBaHuaAM BHYTpEeHHUX JOKamnbHbIX aKTOB YHMBEpCUTETA NoaTBEpXAaeTcs
noanucCbIo 3aBeaytoLero kaeapon Ha TUTYNIbHOM fNCTE.


http://www.moodle.vsu.ru/

13.4. PesynbTaTbl 00y4YeHUsi, XapaKTepusylLliue roTOBHOCTb BbINMYCKHUKA K
npoceccnoHanbHON AeATeNbHOCTU, NpoBepsieMble Ha 3awuTte BKP:

Koai PesynbTtaTtbl 06y4eHus

KOMMNETEH ]
Lmn =
(obLwekynb %
TYPHbIX, 2
obLenpo GEJ
cbeccmoHa 3
NbHbIX,

npodeccu i~
OHarbHbIX,

DONonHUT

eIbHbIX)

OK-5 3HaThb:

NIEKCUKO-TPaMMaTUYECKM MUHUMYM U

6a3oBble npaBuna rpammatukm  (MopdonorMM U CUHTaKCUCa);
TpeboBaHNA K pevyeBOMYy U A3bIKOBOMY OGOPMIIEHNIO YCTHbIX U
MUCbMEHHbIX BbICKA3blBAHUW C Y4YeTOM Cneundukn HNHOA3bIYHOW
KYNbTYpbl; OCHOBHbIE PECYPCbI, C MOMOLLbIO KOTOPbIX MOXHO 3(P(EKTMBHO
BOCMOSIHUTL MMetowmeca npobenbl B A3bIkoBOM 06pa3oBaHuM (TUMbl
CrnoBapemn, CNpaBoOYHNKOB, KOMMbIOTEPHbLIX MPOrpaMm, MHPOPMALMNOHHBIX
CanToB ceTu VIHTepHeT, TEKCTOBbLIX PeAaKTopoB U T.4.).

YMETb:
BOCMPUHUMATb Ha CIyX U MOHUMaTb OCHOBHOE COAEpXaHWe HECMOXHbIX
ayTEHTUYHbIX 06L,eCTBEHHO-NONMUTUYECKUX, ny6nmumcTnYecKmx

(MeannHbIX) M NparMaTMYecKnx TEKCTOB,. BOCMPUHMMATb Ha CIRyX U
NMOHMMaTb OCHOBHOE CcofepXaHue MOHOSIOMMYECKOW U Amanornyeckon
peuM Ha cneumanbHble / NpodecCnoHanbHO-OPUEHTUPOBaHHbIE TEMbI.
ynTaTb UM NEepeBOAUTb MHOA3bIYHbIE TEKCTbl NPOodecCUOoHaNbLHON
HanpaBfiEHHOCTU; COCTaBNATb aHHOTaAUUKU TEKCTOB Ha crneuuanbHble /
npodeccMoHanbHO-OPUEHTUPOBAHHBIE TEMBI.

BnageTb (MMeTb HaBbIK(K)):

HaBblKamMn NPOdECCMOHANBbHOMO O6LLEHNST HA UHOCTPAHHOM (HEMELKOM)
A3blKe; CTpaTerusasMuv BOCMPUATUSA, aHanu3a, CO34aHus YCTHbIX MU
NMUCbMEHHbIX TEKCTOB crneunanbHoro / npoceccrmoHarnbHo-
OPVMEHTUPOBAHHOrO XapakTtepa; BnafeTb KOMMEeHCaTOPHbIMU YMEHUAMMU,
NnomMorawLwmM nNpeofoneTs »cbou» B KOMMYHMKALMK, BbI3BaHHbIE
0OBbEKTUBHBIMU U CYOHEKTUBHBLIMUW, COLMOKYbTYPHBIMU NPUYMHAMM.




OK-7

3HaTb:0CHOBHbIE NMpeAcTaBeHns 0 BO3MOXHbIX cdepax U HanpasrieHMAX
camopa3sBuUTuA " npodeccnoHanbHoOn peanusauuu, nyTax
NCnonb30BaHNA TBOPYECKOro noTeHunana

yMeTb: afleKBaTHO OLUeHMBaTb CBOM NpodeccuoHanbHbiM noTeHuuan,
HaKOMMEHHbIN  ONbIT; aHanuauMpoBaTb CBOW  MpodecCcuoHanbHble
AOCTUXEHNS;; TMOKO, TBOPYECKM pearnpoBatb Ha Mpoucxogswme
U3MEHeHNs B  NpPo(eccuoHanbHON  cuTyauun;  KOPPEKTUpoBaTb
COOCTBEHHYIO Nefarornvyeckyto OeATenbHOCTb C yY4ETOM OOCTUXEHUN U
TpyAHoOCTEN

Bnagetb (MMeTb HaBbIK(M)): TEXHOMOrmen nnNaHUpoBaHUA U peLleHus
3agay cobCTBEHHOro MPOdECCMOHANBHOMO M MIMYHOCTHOrO pa3BUTUS;
cpeaocTtBamMu  MOBbIWEHUS  YpOBHA  COBCTBEHHOW  neparormveckom
KYNnbTypbl U1 KOMNETEHTHOCTW; HaBblkaMWn onpeaeneHns nNepcrnekTUBHbIX
ANHWUI cCaMOopa3BUTUSA U CAMOCOBEPLLEHCTBOBAHWS

OrlK-1

3HaTb:

TeopeTMyecKme OCHOBbl TPaAAMLMOHHBIX WU HOBbIX PasfenoB XUMUKU U
cnocobbl MX MCNONb30BaHUS NPU PELLUEHUN KOHKPETHBIX XMMUYECKMX U
MaTtepuanoBegyeckux 3agad

ymMeTb: aHanu3upoBaTb U obpabaTbiBaTb  Hay4HO-TEXHUYECKYIO
WH(OpPMaLMIO HA OCHOBE TEOPETUYECKUX NpeacTaBeHnn TpaguLMOHHbIX
N HOBbIX Pa3fesioB XMMWUW; MPUMEHSITb 3HaHWUS O6LUMX U cneumpunyecknx
3aKOHOMEpPHOCTEN pas3fnNyHbIX 0bnacTen XUMWYECKONW HaykKu Mpu
pelweHnn npodeccnoHanbHbIX 3aaad

BnageTb (MMeTb HaBbIK(K)):

HaBblkaMy 06paboTKM U aHanu3a Hay4YHO-TEXHUYECKON MHopMauun u
pe3ynbTaToB OTAENbHbIX 3TanoB paboT C y4eTOM TEOPETUYECKUX OCHOB
TPaAVLIMOHHbIX U HOBbIX pa3aerioB XUMuu;

HaBblkaMX  UCMOJSIb30BaHUS  TEOPETUYECKMX  OCHOB  XMMMUYECKUX
AVUCUMNNNH npu peLleHnn KOHKPETHbIX XMMUYECKNX "
MaTepuanoBegyeckmx 3aaay

OrK-2

3HaTb: MNpaBuna TexHWKM 6Ge3onacHOCTU Npu paboTe B XMMMWUYECKOM
nabopaTopumn; METOAMKM NPOBEAEHNS OTAENbHbIX XMMUYECKUX onepaLui
YMeTb. MONb30BaTbCsl nabopaTopHbiM 060pyAOBaHMEM W MNPaBUIIbHO
NpoBOAUTb NPeayCMOTPEHHbIE NPOrpaMMOn XUMUYECKNE IKCNEPUMEHTbI;
npeacTaBUTb U ONMUCaTb pe3ynbTaTbl XMMUYECKOrO UCCNEAOBaHUSA, YETKO
cchopMynmMpoBaTh rNaBHble BbIBOAbI, OLEHUTb BO3MOXHYIO NMOrpeLlHOCTb
N3MepeHuit, BbIIBUTb Haubornee cyliecTBeHHble akTopbl M3y4aemMoro
SIBNEeHNs

BNafeTh: TEXHUKON XMMUYECKOr0 3KCNEepPMMeEHTa 1 OCHOBHbIMMW HaBblKamu
3KCMepUMeHTanbHoW paboTbl, CBA3aHHON C UCCMe0BaHNEM XMMUNYECKMX
NMPOLECCOB, CUHTE30M HEOPraHMYeCcKMX BeLeCcTB W OnucaHuem Uux
CBOICTB

OrK-3

3HATb. OCHOBbI, BOSMOXHOCTU U TPpaHLbl MPpUMEHEHUNA PA3JTINYHbIX
MeToa40B aHalnin3a

YMETb: UCNOJ1Ib30BATb NOJTy4EHHbIE 3HAHUA AJ1A Bbl60pa KOMTIJ1EKCa
METOO0B NUCClieaoBaHNA ANA aHalin3a BeWeCcTB U MmaTtepunarnoB
MMETb HaBblKN: UHTEPIMpeTaunn pe3yribTaTtoB 3KCNepUMeHTallbHbIX
ncenenosaHnA




OrK-4

3HaTb: YACNEHHbIE METOAbl PELLEHNA CKamNAPHbIX YPaBHEHUIN U NINHENHbIX
CUCTEM, OCHOBHblE TMOHATUA TeopuuM  MNPUONUXEHUA  PYHKLMUNA,
KBagpaTypHble dhopmynbl n dhopmynbl YMCIIEHHOrO
AndpepeHumpoBaHus

yMeTb: nonyydyaTb NpUBANXEHHOE peLLeHNe CKansipHbIX YPaBHEHUS WU
CUCTEM JIMHEWHbIX YPABHEHUN, HaxoauTb Npubnnxenne yHKUNA
WUHTEPNONAUMOHHBIM MHOTOYIEHOM

BNageTb. TEOpeTU4YeCKMMU U MPaKTUYECKUMW METOAaMU pPacyeToB;
YNCIIEHHBbIMU METOAAMU PELLEHNSA CUCTEM YPaBHEHUI

OnnK-5

3HaTb: OCHOBHbIE KJlTaCCbl HAHOMaTepunasnoB, X CcBOMCTBa 1 obnacTu
npuMeHeHnA B HacTodLlee BpemMAa N B NepcneKkTmnee

YMETb: UCNOJNIb30BaThb NoJ1iy4eHHbl€ 3HaHNA ANA pelleHnaA
I'IPOCbeCCVIOHaJ'IbeIX 3a[a4, CBA3aHHbIX C uccrieaoBaHNAMU
HaHoOMaTepuasroB

BnageTb: TepMVIHOJ'IOFI/IeI7I B |/|3yqaeM0|7| obnacTu; HaBblkamMu NOUCKa u
aHannaa I/IHCpOpMaU,I/IOHHbIX MCTOYHUKOB B M3yqaeM0|7| obnactn

OrK-6

3HaTb: OCHOBHble KracCbl MaTtepuanoB, WUX U3NKO-XMMUYECKUue,
TEXHONorMyeckme 1 aKcnyataunoHHbIe CBOMCTBA.

ymeTb: Hambonee pauuoHanbHO BblOvMpaTb Matepuanbl AN pelleHns
npakTu4eckKux 3agau.

BNageThb: du3nyeckummn  NpuHuMnamyM  paboTbl  COBPEMEHHbIX
TEXHUYECKUX YCTPOUCTB

OrlK-7

-3HaTb: OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX AUCLMMNIIVH.

-yMeTb: NNaHNpoBaTb HAay4YHO-UCCreaoBaTeNbCKyo paboTy.

-BNafeTb: HaBblkaMu OdOpPMIEHUS U NyGnMYHOro npeacTaBreHus
MosyYeHHbIX pe3ynbTaToB Hay4YHO-UCCe[0BaTEeNbCKON paboThbl

OrlK-8

3HaTb: OCHOBHblE 3aBUCUMOCTU MeX/y aTOMHO-3J1IEKTPOHHON CTPYKTYpOWn
XWOKOCTEN U TBEPAbIX TEN, UX COCTAaBOM W PasnMyHbIMU (huanyecknmm

CBONCTBaMW; UMETb LIeNTOCTHOE NpeacTaBieHne o0 CTPYKTYpe XUAKOCTEN
N aMOpPHBbIX CTPYKTYP, O NpoLeccax, NPOUCXoasaLmMX BHYTPU U Ha
NOBEPXHOCTN XUAKOCTU U TBEPAOro Tena

YMETb: UCNOMNb30BaTb 3HAHUS ONMUCaAHUA MeXaHU4YeCKuX, TENSOBbIX,
SNEKTPUYECKMX, MArHUTHbIX, ONTUYECKUX U APYIMX CBONCTB OIS
LLMPOKOro Kpyra aMopHbIX MaTepmnanoB BKo4Yaa 06beKTbl,
Nosly4YeHHble CaMOCTOATENbHO B paMKax Hay4YHO-1ccneaoBaTenbCKom
OeATenbHOCTW.

BNageTb: HaBblkaMu NPOBEAEHNA CAMOCTOATENbHbIX
SKCMepUMeHTanbHbIX UCCNneaoBaHMi B 061acT n3y4yeHns CBOMCTB
aMop@HbIX MaTepunarnos.

MK-1

3HaTb: OCHOBHbIE MeTOoAbl CNUHTE3a mMaTtepunanos (BKJ'I}OLIaFI
HaHOMaTepVIaﬂbl) N BOBMOXHOCTHN KaXaoro n3 MeTtogoB, NCrnoJib3yeMbIX B
Hactodwee BpeMd; nNpuHUunbl ynpaBneHna HaHOTEXHONTOrM4YeCKumMm
npoueccamu, CYLWHOCTb n BO3MOXHOCTHU OCHOBHbIX MEeToa0B
ncenepgosaHnAa Mmatepmnanos.

YMETb! Mcnosnb30BaThb nosnydyeHHble  3HaHUA anda CUHTE3a n
XapakKTtepusaummn matepmnaros.

BlageTb: HaBblKkaMi UCNOJIb30OBAaHNA COBPEMEHHbIX METOOO0B CMHTE3a U
ncenepgosaHnAa Mmatepunanos




MK-2

3HaTb:
OcHoBbil TEXHOMOrnmn nonyyeHua n nccnenoBaHuA pPa3nnyHbIX
MaTtepunanos

YMETb:

NHTEpPNPeTUpPOBaTh pe3ynbTathbl nccnenoBaHuin NONy4YEeHHbIX
PasnMYHbIMU aHANUTUYECKUMUN METOAAMM

BNnajeTb:

CMOCOBHOCTbI K ONTUMU3aLUKN U peann3aunn OCHOBHbIX TEXHOMOrnm
noJjly4yeHnda CoBpeMeEHHbIX MaTepunasosB.

MK-3

3HaTb: npobnembl KM MNOHATMS ©Ge3onacHoro pa3BuTusa o6LLEeCTBa,
OKpyXawLlen cpega Kak CUCTEMbl, MPUPOOHbIE W aAHTPOMOreHHbIe
BO3JENCTBMA Ha YenoBeKa U OKpyXalLllyl cpefdy, OCHOBHbIE
HanpasneHua n metoapl 60pbObl C 3arpsA3HEHMEM OKpYXaloLen cpeapl,
OCHOBHblE MPUHUMMbI OpraHu3auuMm U pasBUTUS  XMMUYECKUX U
BMOTEXHONOrMYECKNX NPOLECCOB N NPUOPUTETHBIE NMYTU Pa3BUTUS HOBbIX
XUMUYECKUX UCCNeaoBaHUM M TEXHONOrMI; MPUMEHUTENbHO K [AaHHON
ANCUMNNMHE,  NOpSAOOK  OUEHKM  3Komnormyeckon — 6e3onacHOCTM
AENCTBYIOLNX XUMUYECKMX NPeANpUATUR; YMETb:

1. ycTaHaBnuMBaTb MNpPUYMHbI HEa[EeKBATHOMO BOCMPUATUA  PUCKA,
pekoMeHOoBaTb Mepbl MO CHUXEHMWIO PUCKA; BbIABMAATb NPUOPUTETHI B
peanu3auum MepONpUATUA, HaMpPaBfiEHHbIX HA CHUXEHUEe PUCKa;
NPOrHO3MpoBaTb aBapUWHbLIN PUCK W AENCTBOBATb B  YCNOBUAX
Yype3Bbl4alHbIX CUTYaUWK;. NaHMPOBaTb U OCYLLECTBMAATb MEPONPUATUS
MO NOBBLILLIEHNIO YCTONYMBOCTU MPOU3BOACTBEHHBIX XMMUYECKNX CUCTEM U
06bEKTOB

BNafeTb: MeToAaMM KayeCTBEHHOIO M KOSIMYECTBEHHOIO OLEHUBAHWUSA
TEXHOrE€HHOr0 W 3KOMOrMYeCcKoro pucka, npuemamu aHanusa BCen
[OCTOBEPHON MH(OPMAaLMKN 1 CONOCTaBIEHNS Pa3NINYHbIX TOUYEK 3PEHUS
B Npouecce NpUHATUA peLleHuns;

MK-4

3HATb. OCHOBHbIE METObl CUHTE3a COBPEMEHHbIX q)yHKU,VIOHaJ'IbeIX
MaTepunasnoB C BapbupyeMbIMU XapaKTEPUCTUKaMU;

YMETb: BblOMpaTh 1 060CHOBbLIBATb ONTUMarbHblE METO/bl CUHTE3a
MaTepuarnos;

NUMETb HaBbIKW: CUHTE3a HEKOTOPbIX BUAOB (hYHKLUMOHANBHBLIX
mMaTepuanoB

MK-5

3HaTb: MNpaBuna TexHWKM 6Ge3onacHOCTU Mpu paboTe B XMMMYECKOM
nabopaTopuun; METOAMKM NPOBEeAEHMS OTAENbHbBIX XUMUYECKNX OrnepaLuii
YMeTb. MONb30BaTbCsl nabopaTopHbIM 060pPYAOBAaHMEM W MNPaBUIIbHO
NpoBOAUTb NPeayCMOTPEHHbIE NPOrpaMMon XUMUYECKNE IKCNEPUMEHTbI;
npeacTaBUTb U ONMcaTb pe3ynbTaTbl XMMUYECKOrO NCCEeA0BaHNs, YETKO
cchopMynnMpoBaTh rNaBHble BbIBOAbI, OLEHUTb BO3MOXHYI0 MOrpeLlHOCTb
N3MepeHuit, BbIIBUTb Haubornee cyllecTBeHHble akTopbl M3y4aemMoro
SIBNEeHNs

BNafeTb: TEXHUKON XMMUYECKOr0 3KCNepMMeHTa 1 OCHOBHbIMMW HaBblKamMu
3KCMepuMeHTanbHo paboTbl, CBA3aHHON C UCCMeA0BaHNEM XUMUNYECKMX
NMPOLECCOB, CUHTE30M HEOPraHMYeCcKMX BeLeCcTB W OnucaHuem Uux
CBOICTB




NK-6 3HaTb: OCHOBHbIE NOCNEACTBUSA aBapuii, KaTactpod, CTUXUIHBLIX 6eacTBuin
ANS NPOMBbILLNEHHbIX NpeanpuaTuin, paboyero nepcoHana u HaceneHus;
YMETb: NPUHNMATb peLLeHns No 3almMTe NPOU3BOACTBEHHOIO NepcoHana
M HaceneHns OT BO3MOXHbIX MOCNEACTBM aBapui, KatacTpod,
CTUXUNHbIX 6eacTBuim;

BNafgeTh:

METOOaMUN OLEHKN KA4eCTBEHHbIX W KOJSIMYECTBEHHbLIX MOCNEACTBUM
aBapui, KaTacTtpod, CTMxumrHbIXx 6epoctBun M cnocobamu  uUx
MUHUMU3ALNN.

MK-7 3HaTb: OCHOBHblE MPUHUMNBI pa3paboTkn GuaHec-nnaHoB, NPOBEAEHUS
MapKEeTUHIOBbIX UCCefoBaHNN

YMETb: MPOBOAUTb MpeABapuTeNibHble MapKETUHrOBble WMCCNeaoBaHusA
AN9 KOMMepLUmanu3aumm npoayKToB MHTENNEKTyannbHON (TEOPETUYECKON,
Hay4yHOMN M SKCNEePUMEHTaNbLHON) AeATEeNIbHOCTY

BNageTb (MMeTb HaBbIK(M)): OLEHKM SKOHOMWUYECKON 3HEKTUBHOCTU
Hay4HO-MCCnenoBaTeNbCKUX M HAy4HO-MPOU3BOACTBEHHbIX paboT B
obnacTtu Hayk 0 Matepuanax 1 HAaHOTEXHONOMNI

13.5 Mpouenypa 3awmtbl BKP u MeToanyeckme pekomeHaauum ans ctyaeHTta
3awmTta BKP ocyulectBnseTca oby4varowmmcsi, yCrnewHo 3aBepLunBLUMM B MOSTHOM
o6beme ocBoeHne OOl B COOTBETCTBUU C yY4EOHBIM NMAIAHOM U yCNELWHO NpoLleaLnm
BCE ApYyrme BuAbl MTOrOBbIX aTTECTALMOHHBIX UCTMbITAHUN.

3awuTtbl BKP npoxoaat Ha oOTKpbITbiX 3acepaHuax OK. PedynbTatbl 3awuThl
3aHocATcA B npoTokon — MNMpunoxenue A lMNMonoxenus yHnsepcuteta [ By 2.1.28 -
2018 .

Mpouenypa 3awmThbl Kaxaoro obyyatoLerocs npeaycmaTpuBaert:

- npepcTtaBnenne npeacepatenem OK obyuvatowierocs, ornawleHne Tembl paboTbl,
pykosBoautens BKP;

- [AOKnap CcTyaeHTa no pesynbtaTtaM paboTbl (C aKUEHTOM Ha COOCTBEHHble
nccnepoBaHus, pacyeTbl U pe3ynbTtarthl) (5-7 MUHYT);

- BOMpPOCHI 3awmuaroemyca ot uneHos MOK 1 npucyTCTBYOLWNX B ayAUTOPUN;

- BbICTYMEHNE PYKOBOAUTENS UMK ornaweHue cekpetapem ['OK ero ot3biBa Ha BKP;

- obcyxpeHue BKP;

lMocne OKoHYaHuA BCeX 3almT NPOBOAUTCSA 3akpbiToe 3acefaHue 'K, BbiCTaBneHue
oueHok no BKP, Ha KoTopom onpeaensatTcsa OLEHKM MO WKane «OTIMYHO», «XOPOLLOY,




«y0O0BNETBOPUTENBbHOY, «HeynoBNeTBOPUTENBbHOY. Mpouenypa obcyxaeHns
ycTaHaBnmBaeTca npegcepatenem OK.

Kaxpoe 3acenanune 'K 3aBepluaeTtca o6baBneHmem oueHok BKP, pekomeHgaunin ans
NOCTYNfeHUss B MarucTpaTtypy, pekomMeHaauun K BHegpeHuto pesynbtatoB BKP B
yu4ebHbIN npoLecc, B NPOM3BOACTBO U T.A4., PEKOMEHAALMI K onybnmMkoBaHuto. OTa YyacTb
3acepaHna 'OK aBnaeTca oTKpbIToW. B criydyae HesiBKM cTyaeHTa Ha 3acepaHue 'OK no
YBaXUTENbHOW MpUYMHE CPOK 3aWuTbl MNEPEeHOCUTCA MO  COrfnacoBaHul C
npencepartenem [OK.

Anennaumsa nogaeTcs NMMYHO obyyarLmMMca B anesaunoHHY0 KOMUCCUIO He No3aHee
cnepytouwiero paboyvero gHA nocrne o6bABMNEHUA pe3yNbTaTOB rocyfapCTBEHHOMO
aTTecTauMOHHOro ucCnbiTaHuA. AnennsaunoHHOe 3asfBfeHMe paccMmaTpuBaeTcsa B
cooTBeTCTBUM C [lonoxeHuem yHusepcuteta N By 2.1.28 - 2018.

Ons obyyalowmxcs M3 yncna vy, C OrpaHUYEHHbIMU BO3MOXHOCTAMU 340pPOBbSA U
nHBanngos ['MA npoBoanTCA C y4eTOM OCOBEHHOCTEN UX NCUXOPU3NYECKOTO Pa3BUTUS,
X MHAMBUAYaNbHbLIX BO3MOXHOCTEN U COCTOSIHUSA 300pOBbA B COOTBETCTBUN C n.n. 7.1-
7.6 MNonoxeHus o nopsagke npoBefeHust rocygapCTBEHHON UTOrOBOM aTTecTauum no
obpasoBaTenbHbIM NporpaMmmam Bbiclero obpa3oBaHus - Nporpammam 6akanaespuaTa,
cneuyanuteTa n maructpatypbl BopoHexckoro "ocygapcTBeHHOro YHuBepcuteTa
yTBEpXAeHHOro YuyeHoiMm Cosetom oT 28.09.2018 npotokon Ne8.

13.6. ®POHA OLEHO4YHbIX cpeacTB Aans 3awunTtbl BKP
13.6.1. NpumepHbIM NepeyYeHb BONPOCOB Ha 3awute BKP

1. OB60CHyTe aKTyanbHOCTb TEMbI UCCNEAO0BAHNS.

2. B yeM HOBU3Ha NpeacTaBneHHbIX Bamun gaHHbIX?

3. Kakue Hay4Hble MmeToabl Obiiv UCMONb30BaHbl NPY NPOBEAEHNN UCCEeAoBaHNA?

4. Kak Ha npakTuKe MOXHO peanv3oBaTb pe3ynbTaTbl Balumx nccnenosaHnin?

5. MNMpun ncnonb3oBaHUKM Kakoro o6opyaoBaHus, NpMbopoB, yCTAHOBOK ObINn NOyYeEHbI
AaHHble? Yem obycnosrneH Bbibop?

6. Kakum 00pa3oM OCylecTBRanca MNOUCK nutepaTypbl MO  paccMaTpyMBaemon

TemaTuke? 'ge 61N NonyYeHbl OpurMHanbHble CTaTbn?

7. Kakue 13 yutupyembix pabot Hanbonee 6nnsku no tematmke Bawen pabote?

8. Kakue cratuctnyeckme metogbl 66111 MCNONb30BaHbl Npy 06paboTke Mony4eHHbIX
pe3ynbTaToB?

9. MNpepctaBneHbl N pe3ynbTaThl B HAy4YHOW nepuoanke? Ecnun aa, 1o rae UMeHHO.

13.6.2. Kputepun u wikana oueHnBaHusa pesynbtatoB BKP
Kputepun n wikana ouexHmBaHna BKP npeactaeneHsbl B Tabnuue:

TeopeTuyeckas
3HAYMMOCTb paboThbl

Kputepum lLkana oueHnBaHus, 6annsbl
OLeHMBaHUA
AKTyarnbHOCTb, 2 - B BKP nonHoO n aprymeHTMpoBaHO npeacTaBrfieHa
npakTuyeckas N | aKTyanbHOCTb UCCeaoBaHus, packpbiTa CTeNeHb N3YYEHHOCTU

Tembl, chOPMyNMpPOBaHbI Lenb, 3afga4vn, 06beKT, npegmer,
MeToabl uccrnenoBaHusi, 060CHOBaHbI npakTuyeckas wm
TeopeTunyeckasa 3Ha4MMoCTb paboThl;

1- B BKP oTpaxeHa akTyanbHOCTb MCCNeaoBaHUsA, oTyacTu
packpbiTa CTeNneHb M3YYEHHOCTU TeMbl, HEQOCTATOYHO MOSMHO
0060CHOBaHbl MpaKTU4eckas W TeopeTuyeckass 3Ha4YMMOCTb
paboTbl, UMEITCA HEKOTOPbIE HETOYHOCTU MpU (POpPMYNMpPOBKE
uenu n 3agad, obbekta n npeagmeTa, METOAOB UCCNEN0BaAHNS;

0 - B BKP cnabo oTpaxeHa akTyanbHOCTb MCCReaoBaHNA 1
cTeneHb W3YYEeHHOCTU TeMbl, OTCYTCTByeT 060CHOBaHMe
TEOPEeTUYEeCKON U  MpPakKTUYEeCKOW 3HAYMMOCTM  TEMbI




nccneaoBaHusi, HEBEpPHO LUenb, 3adayn, OOBLEekT,

MeTOoAbl nccrieaoBaHnA

npeamer,

CtpyktypupoBaHHOCT | 2 — BKP XOpowo CTpyKTypupoBaHa, U3JI0XEHWE JIOrM4HO,
b paboTbl AoKa3saTeslbHO, COOTBETCTBYET Hay4YHOMY CTUIIO;
1- BKP nmeet HekoTopble CTPYKTYpHble HEeOOCTaTKu, eCTb
OTKMOHEHNSA B JIOTMKE U3JTOXEHUS U CTUNeE;
0 - BKP nnoxo cTpykTypupoBaHa, U3fioxXeHne maTtepuana He
COOTBETCTBYET HAaY4YHOMY CTUSIHO, HENTOTUYHO
Mmy6uHa aHanu3a | 2- BKP otnuyaetca rnybuMHoM aHanusa, LWMpokum 0630pom
MONMYYEHHbIX B XOAE | HAYyYHbIX WCTOYHUKOB (He MeHee 50), B T.4. 3apybexHblX,
nccnenoBaHus YMEHNEM KPUTMYECKM OLleHBaTb MaTepuart,
pe3ynbTaToB 1 - aHanu3 maTepuana, npoBeaeHHbIN B pamkax BKP, anaeTtcs
HepocTaTovyHO rnybokum UK KpuTuyeckum, B paboTte
ncnonb3oBaHo oT 30 a0 49 NepBONCTOYHUKOB;
0 - aHann3 maTepuana, NnpoBeaeHHbIN B pamkax BKP, asnsetcs
Hernyboknm n He KpUTUYECKMM, B paboTe MCMNofb30BaHO MeHee
30 NnepBOMCTOYHNKOB
Cmmnb wn  noruka | 2- usnoxenne BKP nornyHo, aokasaTenibHO, COOTBETCTBYET
N3roXeHuns Hay4YHOMY CTUIO;

1 - B BKP ecTb OTKNOHEHMA B NOrMKe N3noXeHus n CTUne;
0 - B BKP maTtepuan nsnoxeH HenormyHo, He Hay4YHbIM AA3bIKOM

CooTBeTcTBME MEXAY
uensamu,

2 - uenb BKP nosHOCTbLIO AOCTUrHYTa, copepXxaHuve wn
pe3ynbTaTbl paboTbl OTPaxarT NyTU U METOAbI ee AOCTUXEHUS;

cofiep>XxaHnem n|1 - ueno BKP B OCHOBHOM [OCTUrHyTa, HO coAepXxaHue u
pe3ynbTaTtamu pe3ynbTaTbl paboTbl OTpaXxaT NyTM U MeToabl ee AOCTUXEHNS
paboTbl NLWb OTYacCTW;
0 - uenb BKP pgocturHyta He MOMHOCTbIO, copepXaHue wn
pe3ynbTtatbl paboTbl He oTpaxawT nyTu U MeToabl ee
JOCTMXEeHnA
KayectBO 2 - BO BpeMs 3almTbl CTYAEHT NpoAeMOHCTpupoBan rnybokune
npeacTaBneHus 3HaHMA MO TemMe BbINYCKHOMW paboTbl, HArnsgHO M MOJIHO

[OKNafa Ha 3awmTte
M ypoOBEeHb OTBETOB
Ha BOMpOChl

npencrasun BKP, ucyepnbiBatoLie oTBETUS HA BOMNPOCHI YIIEHOB
KomMucenu;

1 - BO BpemMA 3awWuTbl CTYAEHT MpPOAEMOHCTpUpOBan
HeoCTaTO4YHO rnybokKMe 3HaHUA NO TeME BbINYCKHOWM paboThl,
npu npeacrtaBneHnn paboTbl Obil YAaCTUYHO NPUBA3aH K
KOHCMNEeKTY AoKnaaa;

0 - BO BpeMms 3awmThbl CTYAEHT NPOAEMOHCTPUpOBan crnabble
3HaHMA NO TemMe BbIMNyCKHON paboTbl, HEe OTBETUN Ha
OONbLUMHCTBO BOMPOCOB YJIEHOB KOMMCCUM, Obifl MOSTHOCTbIO
NpmMBA3aH K KOHCNEKTY foKNnaaa.




[na oueHMBaHUSA pe3ynbTaToB 3aWwyThl BbINMYCKHOW KBaNMUKauUMOHHOW paboThbl

NCNoJ1b3yeTCA LKana: «OTITNHHOY, «XopoLuo», «ypoBNEeTBOPUTESIBHOY,
«HEeyaoBJIETBOPUTESIbHOY.
CooTHoLLEeHne LKanbl oueHnBaHuA pe3ynbTaTtoB 3auunTbl Bbll'lyCKHOVI

KBannMduKaLuMoHHON paboTbl 1 YPOBHS MOATOTOBNEHHOCTN 0OYyYaloLWEroca K peLleHnto
npodeccnoHanbHbIX 3a4ay:

Wkana XapaKTepuCcTnka ypoBHS NOArOTOBIEHHOCTN 06y4atoLEerocs K peLleHunto
OLEHOK npodeccnoHanbHbIX 3aga4

OTnnyHo Bbicoknii ypoBeHb — 0Oy4aloLMINCA MOMHOCTbIO MOATOTOBIEH K

CaMOCTOATESNTbHON Hay4YHO-UccneaoBaTenbCKom OeATenbHOCTH,

cnocobeH pa3pabaTbiBaTb HOBble METOAMYECKNEe Noaxodbl, NPOBOANTb
NCCNeaoBaHUsA Ha BbICOKOM YPOBHE W KPUTUYECKM OLIeHMBaTb
Nony4YeHHble pe3yrnbTaTbi.

XopoLuo MoBbILWEHHbIV (MPOABUHYTLIN, AOCTAaTOYHBIN) YPOBEHb — OOy4YatoLLMINCA
B LL&SIOM NOATOTOBJIEH K PELLEeHN0 NPOdeCCnoHanbHbIX 3a4ay B paMKax
Hay4YHO-MCCneaoBaTenbCKOro Buaa AeATeNbHOCTU, CNocobeH ycneLwHo
NMPUMEHSATb AaHHbIN BUA AEATENbHOCTU B CTAHAAPTHbIX CUTyauusx, HE B
MOJSTHON Mepe NPOABISAS CAMOCTOATENbHOCTb M TBOPYECKUI NOAXOA.

Yposnetso | lNoporoebin (6a30Bbiv, 4ONYCTUMBIN) — 06yYaloLWMACA NOArOTOBMEH K
puTEnbHO CaMOCTOATENbHON  Hay4YHO-UCCNeaoBaTeNbCKON  AeATerIbHOCTU
YacTU4YHO, (parMeHTapHoe U CuTyaTUBHOE nposiBfieHne Tpebyet
MOMOLLM MPU BbINOMTHEHUN 3aaHUN.

Heynosnetr | HegonycTumbin ypoBeHb —  obyyawlwmmnmca He CcnocobeH K
BOpPUTESNIbH | CAMOCTOATENbHOMN Hay4HO-MCCrefoBaTeNnbCKON [eATenbHOCTH,
o] ponyckaeTt rpybble npodeccnoHarsbHble OLWNOKN.

13.6.3. MeToaunyeckme maTtepuanbl, onpeaensirowme npoueaypbl OLLleHUBaHUA:
Mo Bcem kKputepuam kaxabii yneH 3K BbicTaBnAeT 6annbl, KOTOpble B AanbHENLLEM
CYMMMUPYHOTCA.

MNopBeneHne uToros: Ansa nepesoga 6annoB B TPaAMUMOHHYIO LUKaNy OLEHMBaHUA
MOXHO MCNONb30BaTh CreAyoLne Kputepum:

MeHee 4 6annoB - «kHey40BNeTBOPUTENbHOY,

4-6 6annoB - «yA0BNETBOPUTENBHOY,

7-9 6annoB — «XOpPOoLLO»,

10-12 6annoB - «OTINYHOY.

NtoroBaa oueHka onpepgensieTcs Kak cpegHaa — apudmeTmyeckass  Bcex
MHAOMBUAYaNbHbIX OLEHOK uneHoB [MOK.

B cnopHOM cny4yae peluatoLmin ronoc MMeeT npeacenatenb KOMUCCUN.

13.7. TlMepevyeHb y4yeOHOW nuTepartypbl, pecypcoB cetn «UHTepHeT»,

HeO6XOAMMbIX Ans noAroToBKM K 3aljute U npoueaypbl 3aliuThbl BKP
a) ocHOBHas nuTeparypa:

Ne n/n McToYHUK

Uesniee B.M. ToHKUE nneHKU HeopeaHU4YecKux Mamepuanos: MexaHu3m pocma u cybcmpykmypa : y4eb.
1 nocobue /B.M. Ueanees. — Boporex: UIML| BI'Y, 2008. — 496 c.

FrommwmedH I'. @u3uKko-xumu4eckue ocHoebl MamepuarnoeedeHus | . FommuwmedH ; nep. ¢ aHan. ; nod
2 ped. B.l1. 3nomaHosa. - M. : BuHom. JlTabopamopusi 3HaHu, 2009. — 400c. - (flyqwul 3apybexHbIl
YYEOHUK).

Enucees A.A. ®yHKyuoHarnbHble HaHoMamepuane! | A.A. Enucees, A.B. JlykawuH ; nod ped. 0.[.
3 Tpembsikosa. - M. : ®uamamnum, 2010. - 456 c.

4 Heopearuyeckas xumus. Xumusi anemeHmos: yyebruk ¢ 2 m. [ 0. 1. Tpemsbsikos [u Op.]. — 2-e usd.,




| nepepab. u don. — Mockea : Mia0amernbcmeo MI'Y; AkademkHuea, 2007. — T. 1.—-538¢.; T. 2. — 670 c.

6) gononHuTeNbHas nuTepaTypa:

Ne n/n NCcTOYHMK
Tpembsikos K0.[]. BeedeHue 8 xumuro meepdoghasHbix mamepuanos. | FO.[. Tpembsikos, B.I1. [lymnses. —
5 M. : Hayka, 2006. — 400 c. — (Cepusi: Knaccudeckuli yHugepcumemckuli y4ebHUK).

lycee A.N. HaHokpucmannuyeckue mamepuansl | A.U. lyces, A.A. Pemnens. — M. : ®uamamnum, 2000.
6 —224c.

Cy3danees WN.I. ®u3uko-xumusi HAHOKIIacmepos, HaHoCMpykmyp u HaHomamepuanos | U.I1. Cy3darnes. —
7 M. : KomkHuza, 2006. - 592 c.

Pxesckas C.B. MamepuanosedeHue / C.B. Pxesckas. - M. : Jloeoc, 2006. — 424 c.

lonosur KO.UN. HaHouHdeHmuposaHue u e2o 8o3moxHocmu | FO.U. MNonosuH. — M. : MawuHocmpoeHue,
2009. — 312c.

10 Anbimos M.U. lNopowkosas memarnnypausi HaHoKpucmarsnudyeckux mamepuarnos | M.U. Anbivos. — M. :
Hayka, 2007. — 169 c.

11 Bapuroe C.M. buokepamuka Ha ocHoge ¢hocghamos kanbyusi | C.M. bapuHos, B.C. Komnes.— M. : Hayka,
2005. -205c.

B) MH(OPMaLIMOHHbIE 3N1eKTPOHHO-06pa3oBaTesibHble pecypchl (oduumanbHble pecypchbl MHTEPHET)

Ne n/n Pecypc

12 36C YHusepcumemckas bubauomeka. — URL: http://biblioclub.ru.

dnekmpoHHbIl Kamano2a HayyHoli 6ubnuomeKku BopoHeHcKo20 20cydapcmeeHHo20 yHusepcumema. —
13 URL: http://www.lib.vsu.ru.

14 SnekmpoHHoe uzdaHue xumuyeckoz2o paxkynemema MY http.//www.chemnet.edu.ru

15 UHmepHem nopman 004 xumuxose http.//www.chemweb.com

16 UHmepHem nopman dna xumuxkos  http.//www.xumuk.ru/encyklopedia/1946.htm!

17 WHmMepHem-pecypcol no memodam xumu4eckozo aHanusa  http://www.rusanalytchem.org

O6yqarou.|,|/||7|c;| OONOJIHUTENbHO UCNOJIb3YET JNINTEPATYPY, COOTBETCTBYHOLLYIO TEMATUKE
BKP.

13.8. UHcpopMaLMOHHbIE TEXHOSOINMMU, UCMOoSib3yeMble AN NOArOTOBKU K 3aliuTe
M npoueaypbl 3awutbl BKP, Bknwuyasa nporpammHoe obecneyeHue u
MH(pOPMaLMOHHO-CNPaBO4YHbIe CUCTEMbI

13.9. MartepumanbHo-TexHU4Yeckoe obecneyeHue: [1poekTop, HOYTOYK, 3KpaH (ans
npeacTaBneHnsa npeseHTaummn)
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