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[Iporpamma cocraBieHa B COOTBETCTBUM ¢ DenepalibHBIM  TOCYAapCTBEHHBIM
o0Opa3oBaTelbHBIM ~ CTaHAAPTOM  BBICHIETO O0pa3oBaHMA — Marucrparypa 1o
HanpasieHnto  noarotoBku  04.04.01  Xumwus,  yTBEp)KIEHHBIM  IIPUKA30M
MunucrepcTBa oOpasoBanusi U Hayku Poccuiickoit @enepanun ot 13.07.2017 1. Ne
655, y4yeOHBIM TJIAHOM MOJTrOTOBKM Maructpa mo HampasieHuto 04.04.01 Xumwus ,
nporpamMma «Opranudeckas XUMHs», YTBEPKIEHHBIM yueHbIM coBeToM ®I'BOY BO
«COI'Y» ot 28.03.2024r., mpotokon Ne 8

CocraBuTenu: K.X.H., JOICHT Kadeapbl oOmield W HeopraHW4eckod XuMuu buraera
M.

Pabouas mporpamMma oOcykJieHa 1 yTBEp:KJIeHA Ha 3aCe€AaHUU Kadeapbl OpraHundecKon
xumun (mpotokon Ne 7 ot «14» deBpans 2024 r.).

3aBenyromuii kKadempoit Cumeonnmm JI.J1.

OnoGpena coBeToM (pakyabTeTa XUMHUHU, OMOJIOTUN U OMOTEXHOJOTUH (TTPOTOKOI No 6
oT 16 deBpans 2024 roma)

[Ipencenarens coBera (pakyabTeTa ®.A. Araesa




1. Crpykrypa u o0mast TPyA0eMKOCTb AU CUHUIIIMHbI

OOmass  TpymOeMKOCTh  TUCHHMIUIMHBI  «M30paHHBIE  THaBBl  XUMHYECKOTO
MaTepUaIOBEACHU COCTABIISAET 2 3a4ETHBIC SUHUIBI — 72 4.

Ounast popma oOyueHHs 3aounas popma oOyueHus

Kypc 2 -
Cemectp 3 -
Jlexun - -
[IpakTudeckue (ceMUHapCKUE) 3aHATHS 18 -
JlaGopaTopHble 3aHATHS - -
Koncynpranun - -
Htoro aymTopHbIX 3aHATUH 18 -
CamocrosiTenbHas paboTta 54 -
Kypcosast pabora - -
dopMa KOHTPOJIS

OKk3ameH - -
3ager 3a4eT -
OO61Iee KOJTMIECTBO YacoB 72 -

2. llesin 0cBOEHUS THCHMILINHBI

B cooTtBercTtBUM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
no HampasieHuto nmoArotoBku 04.04.01 Xwumwusi, nmporpamma «AHaIUTUYECKAs XUMUSD), U
YPOBHIO BBICIIEr0 00Opa30BaHUs MarucTparypa, YTBEPXKIACHHOMY NMpHUKa3oM MHHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit ®eneparuu ot 13.07.2017 1. Ne 655, 1ienpio ocBoeHUs
JTUCIUTIINHBI «/30paHHbIE I1aBbl XUMHUYECKOTO MaTEPUATIOBEICHHS SBIISICTCS TTOJrOTOBKA
CTYJICHTOB K CaMOCTOSITEIbHOW Hay4HO-HCCIIEI0BATEILCKOW paboTe U mpodeccHoHaIbHOU
NESTETBHOCTH, TPEOYIONUM IIMPOKOTO CHEKTpa 3HAHWW M YMEHUH B 00JIaCTH XMMHUYECKOTO
MaTepHaIoOBEICHHS.

W3ydyeHue naHHOW AMCHMIUIMHBI CIY)KUT TOATOTOBKOM CTyJeHTa K Oyaymiei
npodeccuoHabHOM IeATeNbHOCTH B 00IaCTIX — HAYyYHO-UCCIEA0BATEIbCKOM U Mearoruueckoit
COrJacHo NMpoeCCHOHATbHBIM CTaHIAPTAM:

1. 40.010. IIpodeccuonanbuplii cranaapt «CrneuuaJucT MO TEXHHUYECKOMY KOHTPOJIIO
KayecTBa MNPOAYKUMW» YTBEPXKICH NpUKazoM MUHUCTEpCTBA TpyAa MU COLHUAIBHOMN
3amuTel  Poccuiickoit  ®@epepanuun ot 04.03.2014 Ne 123u.  (3aperucrpupoBaH
MunuctepctBoMm toctuin Poccuiickoit @eneparu 22 anpenst 2014 r. Ne 32067). Bun
npodeccuoHANBHOM IeATENBHOCTH — « eXHUUECKUN KOHTPOJIb KaueCTBa MPOIYKIIUNY.

2. 40.011. ITpodeccuonanbHbIi cTaHAApT «CHENUAIMCT MO0 HAYYHO-HCCIe0BATEIbCKHM
U ONBITHO-KOHCTPYKTOPCKMM pa3padoTKam» YTBEPXKIEH IpuKazoM MUHUCTEpCTBA
Tpyda U couuanbHOW 3amuThl Poccuiickoit @enepaunn ot 4 mapra 2014 1. Ne 121nH
(3apeructpupoBan MunHCTepcTBOM rocTHINH Poccuiickoit ®enepanuu 21 mapra 2014 1.,
peructpanonssiii Ne 31692). Bua npodeccnoHanbHOR esTenbHOCTH — «OCyIIecTBIeHNne
HayYHO-MCCIIEI0OBATEIbCKOM  JESITENPHOCTH MO  pElIeHHt0  (QyHIaMEHTAIbHBIX U
MPUKJIIAHBIX 33/1a4 XUMUYECKOW HAMPABICHHOCTU B COCTABE HAYYHOT'O KOJJIEKTHUBAY.




3. 01.004. ITpodeccuonanabublii crangapr «Ilegaror mnpogeccnoHaJILHOr0 00y4eHHs,
NpoecCHOHAILHOIO 00pa30BaHHUSI M  JONOJHHUTEJbHOI0 MNPoheccHOHAILHOIro
o0pa3oBaHUs» YTBEp)XKJIEH INPUKa30oM MUHHUCTEPCTBA Tpyla W COLMAIBHOW 3aIlIUTHI
Poccuiickoit @enepanu ot 08.09.2015 Ne 608H (3apeructpupoBaH MHHHCTEPCTBOM
octurinu Poccuiickoit @enepanuu ot 24 centsiops 2015 r. Ne 38998). Bun
npodeccnoHanbHOU AesaTeNbHOCTH — «[legarorndeckas 1esTeNbHOCTD B
npodeccHoHAIbHOM  O0y4YeHUH, TPOPECCHOHATBHOM 00pa30BaHUM, JIOTIOJTHUTEIHLHOM
podecCHOHATEHOM 00pa30BaHUM.

N3ydenune nucuuniauHbl «30paHHbIe TJaBbl XUMUYECKOTO MaTEPUAIOBEACHH» MPUBEAET K
(OPMUPOBAHHIO TBOPYECKH pPAOOTAIONINX CHEIHUATHCTOB C Pa3BUTHIM HAYYHBIM MBIIIJICHUEM,
oOmamaromux HEOOXOMMBIM 3allacoM 3HAHWH B 00JaCTH aHAIMTHYECKOW XUMHH BEIIECTB U
MaTepHaJIOB, CIIOCOOHBIX HCIOJB30BATh TEOPETHYECKHUE 3HAHUS TMPH PEIICHUH MPAKTHIECKUX
3a7a4, IPOSIBIISAS IIPH 3TOM CaAMOCTOSITEIIbHOCTh, MHUIIMATUBY, & TAK)KE B HEOOXOAUMBIX CITydasx
— YMEHHE Y4acTBOBATh B MPUHATHN KOJIJICKTHBHBIX PEIICHUH, BEIOUpast HanboJiee ONTHMAaTbHBIE
U3 HUX.

3agaum IUCIHUIIIHHBI

1. ®opmupoBaHHEe TBOPYECKOTO TOAXOJAa TPH pEHICHUH MpodhecCHOHATBHBIX 3a7a4 B
00J1aCTH XUMUYECKOTO MaTEPHAIOBEICHNS,

2. OsrmazeHue croco0amMu TUIAHWPOBAHUS HAYYHBIX HCCIICTOBAHUN B 00JIACTH XUMHYECKOTO
MaTepHUaIoBeICHUS;

3. ®opmupoBaHMEe yMEHHs peliaTh IIOCTABJICHHbIE 3aJayd TPU CAMOCTOSITEILHOM
IUTAHUPOBAaHUM HAYYHBIX U MPUKIATHBIX HCCIEIOBaHUI B 007acTH XUMHUYECKOTO
MaTepHUaIoBeICHUS.

4. ®opMHUpPOBaHHE HABBIKOB U3YUEHUS HAYYHOU JIUTEPATYPHI.

3. Mecto nucuuninubl B cTpyktype OIIOII marucrparypsi
DT/.01 PakyabTaTUBbI

JluctumiamHa OTHOCUTCA K OJOKY dakynbTaTUBHBIX nucuuiuinie OT]I. daxkynbTaTuBbI,
y4eOHOro IMJjaHa MOATOTOBKM MaructpoB mo HampasieHuto 04.04.01 Xwumus, nporpamma
MOATOTOBKH «AHATUTHYECKAs XUMUS», UMeeT uHieKe B yueOHoM mnane OT/[.01.

K ucxomupiMm TpeOoBaHUSM, HEOOXOTUMBIM IJIsI M3YyYEHHS IUCIUIUIMHBI, OTHOCSATCS
3HAHMSI, YMEHUS ¥ HABBIKH, CHOPMUPOBAHHBIC B PE3YJIbTaTe N3YUCHUS TUCIUIUIMH HAMPABICHUS
noaroroBku 04.03.01 Xwumwus, OakanmaBpuara: «AHaIUTHYECKas XuMus», «Heopranwmdeckas
xuMus», «Oprannueckas Xumus», «dOuzukay, «MaremaTrkay, a TakKKe JUCHUIUIMH, U3y4aeMbIX
B TeueHue | Kypca MarucTparypbl: « AKTyaJdbHbIE 33JJa4l COBPEMEHHOU XUMUN,
«CoBpeMeHHbIEe PIEKTPOXHUMHUECKHE METOMbI aHan3a», «CoBpeMeHHbIe XpoMaTorpauieckue
METO/IbI aHau3ay», «KOMIbIOTEpHBIE TEXHOJIOTUHU B HAYKE U 00pa30BaHUM.

TpeGoBaHMs K «BXOJIHBIMY» 3HAHHSIM, YMEHUSM U TOTOBHOCTSIM 00YYarOIIErocs COrIacHO
npenBaputenbHbM KommeTreHusM o GI'OC 03.04.01 Xwumusi, HeoOXOUMBbIE TIPH OCBOCHHUH
TUCIUIUTNHBI «/30paHHbIe T1aBbl XUMHUECKOTO MaTePHAIOBEICHHSI:

* CIOCOOHOCTH  HWCHOJNB30BaTh  MOJYYEHHbIE  3HAHUS  TEOPETUYECKUX  OCHOB

(GyHIaMEHTAJIBHBIX Pa3JeIOB XUMHHU MIPU pellieHnH npodeccruonanbHbix 3aaau (OITK-1);



* BJIQJICHHME HAaBbIKAMU IPOBEICHMUS  XUMHYECKOI'O  OKCIEPUMEHTa, OCHOBHBIMU
CUHTETMYECKUMHU W AHAJUTHUYECKUMU METOJAaMU IIOJIyYE€HHUS M  MCCIEAOBAHMUS
XuMHUUecKkux BeuiecTB u peakuii (OI1K-2);

*  CHoOCOOHOCTh HCHOJB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IAMCUUIUINH B
npodeccronansHo aestensHoctu (OITK-3);

* CHocoOHOCTh pemaTh CTaHAApPTHBIE 3aqadd  MPO(EeCCHOHAIBHOW IEATENbHOCTH C
WCIIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHH C
y4EeTOM OCHOBHBIX TpeOoBaHMi uH(popMarmoHHo# 6e3onacHoctu (OI1K-4);

* CcrHocoOHOCTh K TOWCKY M TEpPBHYHONW 0OpabOTKe HAyYHOH M HAyYHO-TEXHUYECKOH
unpopmarmu (OITK-5);

* 3HaHME HOPM TEXHHUKH O€30MaCHOCTH W YMEHHEM peau30BaTh MX B JaOOPATOPHBIX U
TexHosoruueckux yciaoBusx (OITK-6);

*  crocoOHOCTb BBINOJHATH CTaHJAPTHBIE ONEepaluy 1o npeagaraeMbiM meroaukam (I1K-
1);

* BiajeHHe O0a30BBIMH HaBBIKAMHM HCIIOJIH30BAaHHUSI COBPEMEHHOW ammaparypbl Mpu
MPOBEICHUU Hay4HbIX uccienaoBanuii ([IK-2);

*  BIaJCHHE CHCTEeMOH (pyHIaMeHTANbHBIX XUMUUecKuX moHsTuil (IK-3);

*  CIOCOOHOCTh MPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI M 3aKOHOMEPHOCTHU
Pa3BUTHS XUMUYECKOW HAYKH MTPU aHATM3€ TOTydeHHBIX pe3ynbTartoB (I[1K-4);

* CHOCOOHOCTH TMOJy4aTh M 0OpadaThiBaTh pE3yNbTaThl HAyYHBIX JKCIHEPUMEHTOB C
MTOMOIIIBIO COBPEMEHHBIX KOMITbIOTEPHBIX TexHojorui (ITK-5);

* BJIAJICHHE HAaBBIKAMM IIPEACTABIICHMS MTOJYYEHHBIX PE3YJIbTATOB B BUAEC KPATKUX OTYETOB
u npesentanuii (ITK-6);

* BJIQJICHHE MeTOoJaMH 0e30MacHOro oOpalieHusl ¢ XUMUYECKUMH MaTepuajaMi C Y4eTOM
uX pusndyeckux u xumudeckux csoicts (ITK-7);

*  CIOCOOHOCTHh HCIIOJBb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKOW HayKu U
(dbyH1aMeHTaJIbHbIE XUMUYECKHE MOHATHUSA npu pelIeHnn KOHKPETHBIX
mpou3BoAcTBeHHbIX 3a1a4 ([1K-8).

L[J'Iﬂ OCBOCHMHA HaHHOﬁ y‘IC6HOI>i JUCHUITIMHBI HeO6XOI[I/IMI>I 3HaHUWs, YMCHUS W HaBBbIKH,
(I)opMpreMHe NpeAMICCTBYIOIIUMU NTUCHUIIIIMHAMU. CTy,I[eHT JOJDKCH:

3HATH:

1. OcHOBHBIE TOHATHS U METOABI XUMUYECKUX TUCIIAIUINH.

2. CBsA3b CBOWCTB COE€IMHEHHH C IIOJIO)KEHHEM COCTAB/AIOIINX KX DJJIEMEHTOB B
[Iepuonnueckoyt cucreme xumuuyeckux aneMeHToB [[.M. Menneneena.

3. CrpoeHHne U XMMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHX U OPraHUYECKUX
COCIUHEHUH.

4. OCHOBHBIE TEOPETHUECKHE TMOJIOKEHHS, JIEKAI[He B OCHOBE XHUMHYECKUX M (DU3HUKO-
XUMHUYECKUX METOJIOB UJICHTU(UKAIIUU U OTIPE/ICTICHUS BEUIECTB.

5. Ilpupony u cynrHOCTH SIBIEHUH U MPOIIECCOB, JEKAIIUX B OCHOBE XUMHUYECKUX U (PU3UKO-
XUMHYECKUX METOJIOB aHaJIM3a.

6. CnenuguuHOCTh aHATUTUYECKOTO CUTHANIA U OCOOEHHOCTH €r0 M3MEpPEHHUsS B Pa3IMYHBIX
METOJIaX aHaJIn3a.



7. OcHOBBI (PU3MKO-XUMUYECKHX METOJOB aHAJIM3a: ONTHYECKUX, HIEKTPOXUMHUYECKUX U
XpoMarorpaduyecKkux.

8. Meroapl, MpHEMBI U CIIOCOOBI BBIOJHEHUS XUMHUYECKOTO M (PU3UKO-XUMHUYECKOTO aHaIn3a
JUIS YCTaHOBJIEHUS] KAUECTBEHHOI'O COCTaBa M KOJUYECTBEHHBIX OIPEACICHUI.

9. OcHOBHBIC TIOJIOKEHUS TEOPHHM YdUeTa NOTPEUIHOCTeH aHajdu3a M CTaTUCTHYECKOU
00pabOTKH Pe3yJIbTaTOB aHAIH3A.

10. IlpaBmia TexHUKM O€30MACHOCTH W pPabOTBI B XWMHUYECKOH sabopatopuum © ¢
AHAJIMTUYECKOM aIapaTypou.

11. OcHoBHbIE 3aKOHBI (PU3UKHU, PUINYECKHUE SIBICHUS U 3aKOHOMEPHOCTH.

12. OcHOBBI TEOpPHUH BEPOSTHOCTH M MAaTEMATUIECKON CTATHCTUKH.

YMmern:
1. Tlonw3oBaThCsi COBPEMEHHOUN Hay4HOW, yueOHOUM M CIIpaBOYHOM JIUTEpaTypoil 10 XUMHUU U
XMUMHUYECKON TEXHOJIOTUH U UH(POPMAITMOHHBIMU TEXHOJIOTUSMHU.
2. TlpaBWIIbHO UCTIOJIBH30BATH HOMEHKIIATYPY HEOPTaHHUECKUX M OPTaHMYECKUX COEINHEHHH.
OdopMIsATh pe3yNbTaThl 3KCIIEPUMEHTAILHOM pabOThI B BUJIE OTYETA.

4. TIpoBOIUTH IIEMEHTAPHYIO CTATHCTHYECKYI0 OOpabOTKY SKCIIEPHUMEHTAIBHBIX JaHHBIX B

XHUMHYECKHX IKCIICPUMEHTAX.
Baaners:

1. HaBeikamMu camMOCTOSITETLHOM pabOTHI ¢ y4eOHOW, HAYYHOW W CIPABOYHOU JIMTEpaTypoOil;
BECTH IIOMCK U JIeJIaTh 0000IIaroIe BEIBOIBI.

2. Haplkamu Oe3omacHO paOOThl B XUMHUYECKOW JA0OpAaTOpUM U YMEHHUS OOpamaTtbes C
XMUMHYECKOHN MOCYA0M, peakTUBaMH, paboTaTh C Ta30BbIMU TOPEJIKAMH M 3JIEKTPUUECKUMU
MPUOOpaMHU.

3. OCHOBHBIMH NpUEMaMH U TEXHUKOU BBHIOJHEHUS SKCIIEPUMEHTOB, UMETh HABBIKH PaOOTHI C
(U3UKO-XMMUYECKUMHU TPUOOPAMU U YCTAHOBKAMHU.

4. HaBpikamu MpoBeeHUs aHau3a PU3NYECKUX U XMMHUYECKUX CBOWCTB BEIIECTB Pa3IU4HOMN
MIPUPOJIBI.

5. ba3oBbiMH TexHONOTHSAMH IpeoOpa3oBaHus HHPOpPMAIUU, TEKCTOBBIMU U TaOJIUYHBIMU
penaKkTopamu, TEXHUKOM paboThl B ceTH MHTepHeT i podeccunoHalbHOM e TEIbHOCTH.

6. HaBbikamu 00pabOTKH pe3yIbTATOB SKCIEPUMEHTa U (HOPMYTUPOBAHUS MPAKTHUYECKUX
BBIBOJIOB.

7. HaBplkamu MaTeMaTH4YECKOH 00paOOTKH TEKCTOBOM M rpaduueckoi nHpopmaIuu.

[[I/ICL[I/IHJ'II/IHa ((I/I36paHHbIe TJIaBbl XUMHUYCCKOTO MaTCPpHUAIIOBCACHUA» UMECT JIOTUICCKYIO
H  COACPIKATCIBHO-METOAUUYCCKYO B3aUMOCBA3bL C HNOCICAYHOIIMMU  JUCHUIUIMHAMU U
IIpakKTUKaMH yqe6Hor0 jiaHa, a HMCHHO: «COBpeMeHHLIe CIICKTPOCKOIMUYICCKHUE MCTObI
aHalIn3a», (<9KCHpeCC'MeTOI[LI B XUMHWYCCKOM aHaAJINU3C», ((Hay‘lHO'I/ICCJ'IC,HOBaTeJ'IBCKa}I pa60Ta»,
((Hpe,[[,[[I/IHJ'IOMHaH IMMPpaKTHUKa», BBINIOJTHCHU BBIHYCKHOﬁ KBaJ'II/I(l)I/IKaI_[I/IOHHOI\/’I pa60TBI.

IIpu ocBOeHHMH JaHHOW AWUCLUIIMHBI OOYYAarOIIMHCS CMOXET MPOAEMOHCTPUPOBATH
(wacTmuHo) cienyromue 0600mennsie TpyaoBsie GpyHknun (OT®) u TpyaoBbie GpyHKIMHN
(TD):



Ko u HauMeHoBaHue
NMpopecCHOHATBHOI0

cTaHaapTa

Oo6o00mennas Tpynosasi pynkuus (OT D)

TpynoBasi pynkums (TD)

01 O6pa3zoBanue u Hayka (B chepe JOUIKOILHOr0, HAYaJILHOTO O0IIEr0, OCHOBHOI'O O0IIEro, CPEIHETO 00IIero

00pa3oBaHus, IPOPECCUOHATLHOIO 00yUYeHMs, MPO(HECCHOHATHLHOTO 00pa30BaHuUs, JOMOIHUTEIBHOTO

o0pazoBaHus)
01.004 ITemaror Kon Haumenosanue OTD VYposenr | HaumenoBanue TO Kon
poheCCHOHATBHOrO KBaIupuK
o0yueHus, anuu
npodecCHOHATBEHOTO A IIpenonaBanue mo mporpaMmam 6 Opranuzanus AJ01.6
06pa3oBaHust H npodeccroHanbHOro 00y4eHus, yueOHoI
OIIOTHUTEIBHOTO cpenHero mpohecCHoHaIBHOIO JIESITeTbHOCTH
BaHus (CIIO) u UXCS T
poheCCHOHATBLHOI0 o6pasosa (CHO) 0byuatompxes 1o
JIOTIOJIHUTEIbHBIM OCBOCHUIO y4eOHBIX
o0pa3oBaHus,
npodeCCHOHATBHBIM MPEIMETOB, KypCOB,
YTBEPXKJICH
nporpammam (AI1IT), JUCLUIIIINH
MIPUKA30M .
M OpUEHTUPOBAHHBIM Ha (Momymeit) mporpamMm
HHICTEPCTB .
crepersa COOTBETCTBYIOIIHI YPOBEHb poheCCHOHATBHOTO
TpyAa u counanbHOn KBaJIU(pUKAIN o0yuenust, CTIO u
3amuThl Poccniickoit () JIITIL.
Denepaunu ot Ileparornueckuii A/02.6
08.09.2015 Ne 608u KOHTPOITb U OIEHKA
(3aperucTpupoBaH OCBOCHHSI
Mumnncrepcrsom 06pa3oBaTeNbHOM
IOCTHIINN
Poccuiickoit
Oeneparuu ot 24 MIPOrPaMMBI
ceHts0opst 2015 r. Ne npodecCHOHANTEHOTO
38998). ooyaenus, CI1O n
(wmm) A1 B
npoiiecce
MPOMEXYTOYHOU U
HUTOrOBOU
aTTeCTaIuu.
Pazpabotrka AJ03.6
MPOrpaMMHO-
METOUYECKOTO
obecrniedeHus

y4e0HBIX PEIMETOB,
KypCOB, AUCIUTUINH
(MomyIteit) mporpaMm
npoeccHOHaTBLHOTO
o6yuenusi, CI10 u
(vmm) ATTI1.

40 CkBo3Hble BUIbI TPOECCHOHATBHON AESTENLHOCTH B IPOMBILUIEHHOCTH (B c(epe HaydHO-

TEXHUYCCKHNX, OINBITHO-KOHCTPYKTOPCKUX pa3pa60TOK " BHCAPCHUA XHUMHYECKOHN OpOAYKIHUHN PpA3TINIHOIO
Ha3Ha4YCHU, B cq)epe MCTPOJIOTHH, CepTI/I(bI/IKaLII/II/I 1 TCXHUYCCKOI'O KOHTPOJIA KaueCTBa HpO,Z[yKL[I/II/I)

40.010 Coenuanuct
10 TEXHUYECKOMY

Kon

Haumenosanue OTO

YpoBeHb
KBaJIU(UK
almu

Haumenosanue TD

Kon




KOHTPOJIIO Ka4eCTBa A | KonTponb kayecTBa MpoayKIHK 5 AHanu3 kayecTBa AJ01.5
MPOAYKIIHH, Ha BCEX CTaUIX CBIPbS U
YTBEPKIAECH MPOU3BOJICTBEHHOT O ITpoLECcCca MaTcpHUaJIos,
IIPUKA30M noiypadpukaToB u
MunucrepcTBa Tpya KOMILTCKTYIOIIHMX
M CcoIlhaIbHOM M3ACTH
samTL PocCHitcKoit HHCIIEKITMOHHBII A/02.5
®denepanuu oT KOHTPOIIH
04.03.2014 Ne 1231 TIPOM3BOACTRA

BHenpenue HOBBIX AJ03.5
(3apeructpupoBaH METOJIOB "
MuHucTEpCTBOM

CpEeICTB
IOCTHHVHH . TEXHUIECKOTO
Poccuiickoit KOHTPOJIA
Oenepanun 22 I[IpoBenenue AJ04.5
anpens 2014 1. Ne UCIIBLITAHUI HOBBIX
32067) u

MOJICPHU3HPOBAHH

BIX 00pa3IoB

MPOAYKIIUU
40.011 Coenmanuct Kon Haumenosanne OTD Ypoeerr | HammenoBanme TD Konx
10 Hay4HO- KBaITU(PHK
HCCIIEIOBATENbCKUM aruu
U OIBITHO- C | IlpoBeneHue Hay4HO- 6 OcymiecTBieHne C/01.6
KOHCTPYKTOPCKUM HCCIIEZIOBATENECKUX M OTIBITHO- HAy4YHOTO
pa3paboTKam, KOHCTPYKTOPCKHX paboT 110 PYKOBOJCTBa
YTBEPKACH TEMaTHKE OpraHu3alluu MIPOBEAECHUEM
MPUKA30M HCCIIEIOBAHUM MO
MunncrepcTBa Tpyaa OTIENBHBIM
U COLIMAJIBHON 3a7a4aM
3ammTH Poccuiickoit YupasneHue C/02.6
®denepanuu ot pe3yJbTaTamMu
04.03.2014 Ne 121n Hay4HO-
(3aperucTpupoBaH HCCIIEZI0BATEIIbCKA
MuHHCTEPCTBOM X M OTIBITHO-
JOCTHIIAH KOHCTPYKTOPCKHUX
Poccuiickoit pabor

®enepanuu ot 21
mapta 2014 r. Ne
31672)

4. TpeGoBaHus K pe3yIbTaTaM OCBOCHHS JHCHUILIMHBI (KOMIIETEHIINH 00y4YaI0LIerocs,
(¢popmMupyembie B pe3y/ibTare 0CBOCHUS TUCHHUIIIMHBI (MOLYJIs1)

I/I3y‘-ICHI/Ie JUCITUITIINHBI

JOCTUXKEHU:

«30panHbIe

T'JIaBBI

XUMHUYCCKOTO MAaTCpUaJIOBCACHU 5>
npeamnojaracTt (I)OpMHpOBaHI/IC Yy CTyACHTa CJICAYIOIINX KOMIIETCHIIUN H HHJUKATOPOB HX




IIpodeccuonanbubie komnerenuuu (I1K):

3apava Kox u HamMeHOBaHuUe Koa u HaumeHoBaHue OcHoBaHue
npopecCHOHANLHON|  mpodeccHOHANbLHOM HHIMKATOPA J0CTHKEHHUS (o)
AeSITeJIbHOCTH KOMITETEHIINH npodeccuoHaATbHOI
KOMIIeTEHIMH
HayuHo-ucciaenoBarejbCKuii TUII 32124
Ocy1iecTBieHe K-2 IK-2.1. CocraBnser oOuwMii IUIaH Ananus
Hay4YHO- CHOCO6€H IJIaHUPOBATh HUCCIICAOBaHUs W ACTAJIbHBIC I1JIaHbI OIIbITAa,
UCCIIEI0BATENBCKON | paboTy u BBIOUPATh | OT/IEMBHBIX CTAIHIA. I1C:
ACATENBHOCTH MO | 8/CKBATHBIC METOABl | TIK-2.2. Boibupaer sxcrniepumentansibie| — 40.010
peLIEHUIO peLICHIA ¥ pacueTHO- Teoperndeckue wmeroas| — 40.011
(GyHIaMeHTaNbHBIX Hay4{HOUCCICNOBATEIBCKUX | hoyienpg mocTaBneHHON 3a1aud HCXONS
u HNpUKIAAHbIX | 33134 B BbIGpaHHOH U3  HMEIOIIUXCS  MAaTepUalbHBIX WU
sajad  Xumpdeckoii | 00mactu . XUMHIH, 1 b eMEHHBIX PecypCoB.
HAIIPABIEHHOCTH B | XMMHYCCKOH TGXHOHOFI/II:I K-2.3. TposouT
COCTaBE  HAaydHOro | MM CMEXHBIX € XHMuCH HUCTBITAaHUSI MTHHOBAIIMOHHOM
KOJIJICKTHBA HayKax
MPOAYKIIUH.
MK-3 IK-3.1. Ucnonb3yer pyHaaMeHTaIbHBIC Anamus
Crniocoben HCIIOJIb30BaTh| 3aKOHBI XUMHUYECKON HAYKU IS OTIBITA,
(yHIaMeHTaJIbHBIE 3aKOHBI| Pa3paOOTKU HOBBIX METOOB U METOJIUK Ic:
XMMHH ¥ BIIQJIETh TEOPUEH M| aHAJM3a BEIIeCTB M MaTepuaos, a Take|  40.010
HaBBIKAMU  IPAKTHYECKOM | IS pelleHus HaydHouccaenopatensekux|  40.011
paboThl I pelieHus| 3a7a4 B 00JaCTH aHAJUTHUYECKOH XUMUU
HAy4HO- U CMEXKHBIX C XUMHUEH HayKax.
Uccnenosarensckux 3amad ¢| IK-3.2. YMmeer HaxomuTs,
HCIIOIb30BaHUEM (hopMyIUpoBaTh U pelaTh CTAaHIAPTHEIC
COBPEMEHHBIX MPUOOPOB M| 33Ja4M B HAYYHOHMCCIIEN0BATENbCKOM
KOMITBIOTEPHBIX JIEITEILHOCTH B BEIOPaHHOW 00J1acTh
TEXHOJIOTHH. XVMHH C UCTIONTb30BAHUEM COBPEMEHHBIX
nprOOPOB U KOMITBIOTEPHBIX
TEXHOJIOTUH.
IIK-3.3. Bnageer Teopueli 1 HaBbIKAMH
MPAaKTUYECKONH padoThl ISl PElICHUs
(GyHIaMEHTaNbHBIX WM MPUKIATHBIX
HAYYHOHCCIICIOBATENbCKHX 3a/1aY.
B pesynpraTte  ocBoeHHMs ~ aucuuruiiHel  «30paHHBIE  TIABBl  XMMHYECKOTO
MaTepHUaIoBeICHUS» 00yJarOIIUiCs JOKEH:
3HaTth:

1. OcHOBHBIE KJIAacChl COBPEMEHHBIX MaTepUalioB, MX CBOWCTBA W OONAacTH NPHUMEHEHHS,
NPUHIMITBL BHIOOpA MaTEPHUAIOB, OCHOBHBIE TEXHOJOTHYECKHE MPOILECCHl MPOM3BOJCTBA M
o6pabotku marepuaios (I1K-2, TIK-3);

2. 3aKOHOMEPHOCTH CTPYKTYpooOpa3oBaHUs, (pa3oBble MpeBpallleHHs] B MaTepuaiax, BIUSHHE
CTPYKTYPHBIX XapaKTepHCTHK Ha cBoiicTBa Mmatepuanos (I1K-2, T1K-3);

3. CTPYKTypHLIe OCOGCHHOCTI/I TBCPAbIX TCJI, CBA3AHHLIC C HAJIMYUCM r[[C(I)CKTHIJIX COCTOSIHUU
(TTK-2, TIK-3).



YmMmern:

1. IIpoBoaMTH SKCIIEPUMEHTAIbHBIE HCCICIOBAHUS B OONACTH CO3JAHHMS W OKCIUTyaTalluu
(GYHKIMOHATBHBIX ~MaTEepPHaIOB M TEOPETHUECKH KOPPEKTHO HWHTEPIPETHPOBATH HX
pesyabratel (ITK-2, TTK-3).

2. BeiOupaTh Marepuaibl Ui 33JaHHBIX YCIOBHUH OJKCIUTyaTallud C Y4YeTOM TpeOOBaHMIA
TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, HAJCIKHOCTH U AosroBeuHocty uznenuit (I1K-2, TIK-3).

3. TIpoBoauTh HU3MKO-XUMHUYECKUI aHaU3 mpoieccoB u marepuainos (ITK-2, TTK-3).

4. Ucnonb3oBaTh B3aMMOCBS3b CBONCTB BELIECTB M CTPYKTYpbl Uil  (hopMHUpoBaHUs
IKCILTyaTalMOHHBIX XapakTepuctuk marepuainos ([1IK-2, TTK-3).

5. Pabortath ¢ ycraHOBKamMH U npubopamMu pU3NKO-XUMUYECKOTO SKCIIEPUMEHTA, HCII0Ib30BaTh
METO/IbI U anmaparypy Juis aHaiausa pusuko-xuMuueckux xapakrepuctuk (ITK-2, TTK-3).

Biaanern:

1. HaBblkaMu CaMOCTOSITENIbHON pabOThl ¢ y4eOHOW, HaydHOW W CIPABOYHOM JIMTEPaATypOil;
BECTHU TIOUCK U JienaTh 00001meHHbIe BbiBoIbI (ITK-2, TTK-3).

2. HaBbIkaM¥u TIOJITOTOBKH OOPA3I[OB MAaTEPHAIIOB K aHAJU3Y B 3aBUCHMOCTH OT NMPUMEHSIEMOTO
HHCTPYMEHTAIBLHOTO MeTOAa U 3amaun ucciaempoBanus (I1K-2, ITK-3).

3. HaBblkaMu TIPaKTHYECKOTO TMPUMEHEHHS COBPEMEHHBIX WHCTPYMEHTAJIBHBIX METOOB
AJIEMEHTHOTO M BEUIECTBEHHOTO aHAJIM3a B AHAIUTUYECKUX HCCIETOBAHUSX MaTepHalioB
pasnmuunoro coctasa (ITK-2, TTK-3).

4. OcHOBHBIMH  (U3UKO-XMMHUYECKUMU METOJAaMU  HCCIEJOBAaHUS CBOMCTB M  COCTaBa
Heopranuueckux matepuanos (ITK-2, ITK-3).

5. KomnproTepHO# TEXHUKOM 11 MOTyYeHHUsT HEO0X0IMMOM HaydHO-TeXHUYECKOH nHMOpMaIun
1 00pabOTKHU JaHHBIX SKCIIEPUMEHTANBHBIX UccaeaoBanuii (ITK-2, TTK-3).

[Ipn mnpoBeaeHun y4eOHBIX 3aHATUN oOecreuuBaeTcs pa3BUTHE Yy OO0YyJaroIMUXCs
HaBBIKOB KOMaHIHOW pabOThl, MEXJIMYHOCTHON KOMMYHUKALIUM, TPUHATHS pPELICHU,
JTUAEPCKUX KauecTB.

Hcnosb3yeTcsi MpoBeCHHE MHTEPAKTUBHBIX JICKIIMHA, TPYIIIOBBIX AUCKYCCHH, POJICBBIX
UTp, MaTepuajbl Ha OCHOBE HAyYHBIX HCCIICOBAaHUH, B TOM YHCJIEC C y4ETOM PETrHOHAIbHBIX
0COOEHHOCTEH  TPO(ECCHOHANBHON  JEATCIILHOCTH  BBIIYCKHUKOB W MOTPEOHOCTEH
paboToaTenei.



5. Copep:xxanue 1 y4eOHO-MeTOAHYECKAsl KapTa AucuMILUIMHbI Tadanna S.1

Homep HaumeHnoBaHue Tem (BONPOCOB), M3y4aeMbIX | 3JaHATHA CaMocTosiTeIbHAsI padoTa Dop MBI
Heae M 0 JAHHO! AU CUMILJINHE CTYACHTOB KOHTP 0J1s Tureparypa
Ja | mp Conep:xkanu e Yac b1
1-2 Beenenue. Poib MaTeprasioB B COBPEMEHHOM 3HaueHHe MaTepPUAJIOBEJCHNUS B PELICHUH Ba)KHEHIINX
Texauke. KpaTkuii  UCTOpHUYECKHil  OdepK 2 | TeXHMYECKHX MPOOIEM, CHUKEHUS MAaTepUaTIOeMKOCTH KomemekT
pasBuTHs MartepuanoseieHus. Knaccupukarms W3ENid, TOBBIIIEHUA TMPOYHOCTHU, HAJEKHOCTH U 6 YCTHBII Onp;c, [1]- [9]
MaTepHuaJloB 110 COCTaBy, CTPYKType, CBOMCTBAM JTOJITOBEYHOCTH MEXAHU3MOB ¥ IIPHOOPOB. TpoBepKa 13,
U 0011ACTSIM IPUMEHEHHSL. Knaccudukanus, CBOMCTBa, MapKMpOBKAa M OOJACTh AAOKIaL
MIPUMEHEHMS KOHCTPYKIIMOHHBIX MaTepHaJIOB,
OPUHIMIIEL WX  BeIOOpa  JUIsi  TIPUMEHEHUs B
IIPOU3BOJICTBE.
3-4 OcCHOBHBIC KOHCTPYKIMOHHbIE MAaTEPHAJIbI Knaccudukanus  meramio.  JKenesoyriepoaucTeie
—  MeTAJIbl M  CILUIAaBbl.  Xapakrep CIUIaBbl — YYTyHBl U CTJM, MX XapaKTEpPUCTHKA U Korcrex,
MEXaTOMHON CBsi3M B MeraimiaXx. CBoMCTBa 5 (hu3uKO-XUMHUECKHE cBolicTBa. Kiaccmpukamms u 6 yCTHBIIH OMpOC, [1]- [9]

METAJJIOB, OIpEeAeIsieMble  METaUTHUYCCKUM
THIIOM CBs3W. KpHcTammdeckoe CTpoeHHUe
METaUIOB THIBI KPUCTAUTMYCCKUX PEIIETOK.
OCHOBHBIE HECOBEPILECHCTBA
KPUCTAIUTMYECKOTO CTPOSHHS M UX BIHSHUE HA
cBoiicTBa MeTainioB. OCHOBHBIE CBEACHHSI O
CBOMCTBaX

Ha3HAa4YCHUHU U MCTAJIZIOB H

CIIJTaBOB, O TCXHOJIOTMH UX

MOJIy4CHU. OcHOBHBIE BUIBI
KOHCTPYKIHOHHBIX u CBIPLCBLIX,
METAJNTNYCCKHUX nu HEMCTATIIMYCCKHUX

MaTepualioB.

CBOIICTBA YIJIEPOOUCTHIX cTajel. JlerupoBaHue crajuei.
BnusiHue nerupyrommx 3JEMEHTOB Ha CTPYKTYpy U
MEXaHUYECKHE CBOICTBa CTaJIeH.
Koppo3uoHHOCTOMKHE M KapOCTOMKUE  CTaJIH.
Hepxasetorue cranm u nx kmaccuduxarnms. [Ipupona
KOPPO3UOHHOW CTOMKOCTM HEPXKAaBEIOUIUX CTalei,
o0iacTi WX NpPUMEHEHUs, TepMudeckas oOpaboTka.
TBepapie cruaBbl. Knaccudukanys TBepIbIX CIIJIaBOB U
00111251 XapaKTEepUCTUKA X CBOICTB.

MpoBepKa J1/3,
JIOKJTa




5-6 Marepuaabsl ¢ 0cOOBIMH MArHMTHBIMH Bri6op MarHUTOMSITKHAX u MarHUTOTBEPIBIX
CBOMCTBAMH. MarHuTHBIE CTAlld U CILIABBI, MaTEpUaNoB s W3JEIUN pazIMyHOro Ha3HA4YEHUS. KoHcrekr,
ux KnaccmbHKaqu_ MarautoMmsrkue u HemarnuTHble cTamu W 4YyTrYHBL CmmaBel € YCTHBIH ompoc, [1]_ [g]
MarHHTOTBEp/IbIE CTAIH H CILIABbL OCOOEHHOCTAMHU  BJIEKTPUYECKOTO  CONPOTHBIIEHHMS. sz}leg;zm %
TpeGoBanus, IPEIBABISLEMBIE K HIM. IIpoBOIHUMKOBBIE MaTepHalibl, PpPEOCTaTHHIE CIUIABHI,
CIUTaBHI JJIs1 HArPEBATENbHBIX JIEMEHTOB, UX COCTaB,
CBOIiCTBa U HanboJee pacpoCTpaHEHHBIE MapKH.
7-8 IBeTHBIE MeTaMIbI M CILIaBBL. Menp u eé CBoiicTBa 1 MpUMEHEHHUE JaTyHed pa3InYHBIX MapoK.
CILJIaBBL. CgoiictBa 51 IIPUMEHEHUE BinsiHue coneprkaHus 0J10Ba Ha CTPYKTYPY U CBOMCTBa
TexHn4ueckor menu. CrutaBel HA OCHOBE MEJTH. OJIOBSHHBIX ~ OpoH3. Knaccudukammss OpoH3  TIO KoHcriekr,
JlaTryHu; uU3MeHeHME UX CTPYKTYpbl U TexHolorndecknuMm cpoicTBam. CocraB, CBOWCTBA U YCTHBIH Ompoc, [1]- []
MEXAaHUYECKUX CBOMCTB B 3aBUCUMOCTH OT o0TacTi TIPUMEHEHHUS OJIOBIHHBIX M OE30JIOBSHHBIX mpoBepKa /3,
comepkanus nuHKa. Kiaccudukarust atyHein (amoMHHMEBBIX, OEPUIUTHEBBIX) OpoH3. MapKupoBKa JoKTIaL,
II0 COCTaBY, CTPYKTYpPE M TEXHOJIOTHYECKHM 00pabaThIBaeMbIX JaBJICHUEM U JUTEHHBIX OPOH3. TeCTHpORa HHE
cBolcTBaM. MapKupoOBKa JIaTyHEH.
9-10 |CnjaBbl Ha OCHOBE AJIIOMMHHS, MArHUsI M Hawnbonee pacrpoctpaneHHbie MapKu AehOpMUPYEMBIX

TuTaHa. CBOICTBA U MPUMEHEHHE aIOMUHHUSI.
OCHOBBI TCOPHH TEPMHUUECKOH 0OpabOTKH
QIIOMUHUEBBIX  CIUIaBOB.  JluTeliHble U
negopMHupyeMble CILJIaBHI. CrutaBebl,
YIpOUYHSIEMBIE " HE YIIPOYHSEMBIE
TepMHUYecKoi o00paboTkoi. [ypamoMuH U
npyrue  gepopMmmpyeMbie  alfOMHUHHUEBBIC
CILTaBHI, YIpOUYHSIEMbIS TePMHYECKON
oOpabotkoii. UWx  cocraB, TepmHuUecKas
00paboTka, obmactu MIPUMEHEHHSI,
MapKUPOBKA.

Bakneifmme criiaBel Ha OCHOBE MarHus, WX
MapKHUpOBKa, COCTaB, CBOMCTBa H 00JIaCTH
MIPUMEHEHUSI.

Turan u €ro CILJIaBBbI, ux (I)I/I3I/IKO-

MEXaHUYECKHUE CBOMCTBA.

AJIOMHUHHUEBBIX CIUTABOB, YMPOYHSIEMBIX TEPMHUECKOMH
obpaborkoii. CuHIyMHH ©  JOpyrHe  JINTCHHBIE
aJIOMUHHEBbIE  CIUIaBBI:  TpeOoBaHWS K  HUM.
IloBbillieHHE  CBOWCTB  JUTEHHBIX  aJIFOMHUHHMEBBIX
CIUTaBOoB TyTeM MoaupummpoBanus. JKaporpodHbie
aJIOMUHHEBbIE CIUIaBbl. CIiedeHHBIE aTIOMHUHHUEBBIE
crutaBel (CAC, CAIl). IlpumeneHne amOMHUHHEBBIX
CILUTaBOB B MAIlIMHO- ¥ TIPHOOPOCTPOCHUH.

KoHcriekr,
YCTHBIH onpoc,
MpoBepKa Ji/3,
JIOKJIa]

[1]- [9]




11-12

Matepuajbl ¢ 0COOBIMH JJIEeKTPHYECKUMH

CTpOCHI/IC U CBOMCTBa MMPOBOAHUKOBLIX MAaTCpHUAJIOB,

cBolicrBaMHM.  Marepuanbl ¢ BBICOKOU MpUMEHEHUE HX B NPOMBINUICHHOCTU. CTpoeHue u KoHcrexkr,
AIEKTPUIECKOMN MPOBOANMOCTBIO. CBOMCTBA MOJIYNMPOBOJHUKOBBIX MaTepuanoB. MeTobl YCTHBIH ompoc, [1]_ [g]
[TonympoBOTHUKOBEIE MaTEPUATIBI. NOJIy4CHUA CBEPXYIHUCTBIX MaTepUaIOB. Hp(;};eg;zm3’
I[H SIIEKTPHKH. KOHCprKHI/IOHHI)I c, HUHCTPYMCHTAJIbHBIC u
HOpOIlIKOBbIe MaTepHAJIbL. HOpOHIKOBI)IC CIICOHAJIbHBIC IIOPOMIKOBBIC MAaTCpUAJIbI, O6J'IaCTI/I ux
Marepualibl, HX CBOﬁCTBa, MperuMylieCcTBa H HPUMCHCHHAL.
HEJIOCTaTKH, CIIOCOOBI MOTyYeHUSI.
10
13-14 |Hemetauimyeckue MaTepHaIbl CrekIioKepamMHKa, CBOMCTBA M 00NACTH NPHUMEHEHUSI.
CrexJj000pa3Hble MaTEpPHANIbI, KEPAMUKA U Crpyktypa  Kepamuwku.  bumokepamwmka u €€ Korcrex,
koMno3uThl. CocTaB M CTPOGHHWE CTEKIA. npumenenne. Kepammdeckue KoMIo3uThl. CHTaIIIBL yeTHEL onpoc, [1]- [9]
IIpousBonctBo crekina. OU3MKO- XUMHUUECKUE Merammueckue crekina. CBoOWCTBa MaTepuajioB Ha NpoBEpKa Ji/3,
cBoiictBa crekina. IlpumeHeHuwe crTekiia B OCHOBE  METAUIMYECKUX  crekoid. doro - w AoKIan
MIPOMBIIIUIEHHOCTH. Knaccudukanms TEPMOXPOMHEBIC CTEKIIA.
kepaMuku. ChIpbe IS TIONYyYEHUS KEPAMUKH. KoMIosunuonHbIe MaTeprabl, WX KiIacCUPHUKAIUS 1
TexHONOrUs MONYYeHUs KepPaMUKH. Buusl u CBOIICTBA. KoMIOHEHTBl  KOMIIO3ULIMOHHBIX
CTPYKTypa KepaMHuKu. KaMeHHOE JTUTHE. MaTEpHUAJIOB.
OTrHEeymophl, WX KIacCu(pUKAIUS.
ITenokepamuka. MuHepanbHas BaTa.
15-16 Hoanmepsl u muaacTMacebl Knaccudukarus Ilnmactmaccel: WX  cocTaB,  poOjib  Pa3IMYHBIX
IIOJIMMEPOB. OcCHOBHBIE IMOHATUSA u KOMITOHCHTOB. KJ'IaCCI/I(])I/IKaHI/IH Ij1acTMacc. Koncnexr,
0COOEHHOCTH BBICOKOMOJIEKYIIPHOTO OCOOEHHOCTH CTpPOEHHsSI ¥ CBOHCTB TEpPMO- W YCTHBIH orpoc, [1]- [9]

cTpoeHuss momuMepoB. Dopma (cTpykTypa)

MaKpOMOJIEKYJ  JIMHEHHas,  JIeCTHHYHAs,
ceryatas (3aMKHyTas TPOCTPAHCTBEHHAs).
®usnyeckne COCTOSHUS — TOJMMEPOB -
CTEKJIO00pasHoe, BBICOKOJIACTUYHOE,
BsI3KOTEKydee. TepMoMexaHNueCKnue KPHUBEIE.

[Ipupona BbICOKOI 3J1aCTUYHOCTH.

peakromiactoB. IlpumMeHeHne miacTMacc B pa3id4HbIX
0Tpaciix MIPOMBIIIIIIEHHOCTH. [TonumepHsbie
apMupoBaHHble Marepuanbl. CHHTETHUYECKHUE KIEH U
repMeTukd. Pe3nHa Kak MONMMEPHBIM MaTepual.
Cocras PE3UHB, Ha3Ha4YeHUE Pa3IUYHbBIX
KOMIIOHEHTOB. BimsHue cepbl Ha CTPYKTypy ¥
cBolicTBa pe3uHbl. OpraHuyYecKue JIAaKOKPacO4YHBIE
MaTepHabl.

MpoBepKa J1/3,
JOKJTa




17-18

HaHOMaTepHa.]IbI H HAHOTEXHOJIOI'MH.
Bausaue JUCTICPCHOCTH Ha CBOICTBa

TpaI[I/IHI/IOHHHI)Ie n COBPEMCHHBLIC TCXHOJIOTNH
MOJIyUCHHUs YIbTPAAUCIICPCHBIX MATCPHAJIOB (MGTOI[I)I

Koncrexkr,
YCTHBIH onpoc,

BEIIECTBA. KoHCTpyKIIMOHHBIE » XUMHYECKOW TOMOT'€HHU3alluH, HEPAaBHOBECHBIE METO/BI, 6 [1]- [9]
HaHoMaTepuaJibl. qDYHK]_[I/IOHaJ'II)HI)IC METOJbI, OCHOBAHHBIC Ha CUHCPTCTUKE XUMHUYCCKOIo " HpO}z)eKIjII;a A3,
HaHOMAaTepHabl. IIpumenenue (hu3HnYecKoro BO3ICHCTBUS, MEXaHUYECKHE U (PU3HKO- o
HAHOMAaTEPUAIOB B MUKPOIJICKTPOHHKE. XUMHUYECKUE MPOLECCHl UCIIEPITHPOBAHUSI U CMELICHUS
TTOPOIIIKOB).
UTOoOro 18 54

11




6. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

@opMmbl  opraHu3aluu OOy4YeHMs: NPAKTUUECKHUE 3aHATHUS, CaMOCTOsTENbHas paboTa

CTYJIEHTOB (JIOKJIa/ibl, KOHCIIEKTHI, TPE3CHTAIUN).

JUis nOoCTWXKEHUS IUIAHUPYEMBIX pPe3y/lbTaTOB OOyY€HHUs B JUCLMIUIMHE HCHOJb3YIOTCS
pa3nuyHbIe 00pa30BaTEIbHBIC TEXHOJIOTHH:

1. Ungopmayuonno-pazeusarowue mexHoio2uy, HAPABICHHBIE HA OBJIAJACHUE OOJBIINM
3armacoM 3HAaHWH, 3allOMHHAHWE M CBOOOJHOE oOmepupoBaHue wuMHU. Mcmombdyercs
JEKIUOHHO-CEMUHAPCKUNA METOJI, CAaMOCTOSITEJIbHOE W3YYEHUE JMUTEpaTypbl, IPUMEHEHUE
HOBBIX HMH(OPMALMOHHBIX TEXHOJOTUH Ui CaMOCTOSTEIBHOTO TIOMOJHEHHs 3HAHMI,
BKJIIOYAsl CIIOJIb30BAHNE TEXHUUECKHUX U 3JIEKTPOHHBIX CPEJICTB HH(POPMAIUK.

2. [esamenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2UlU,  HaNpaBJICHHbIE  Ha
dbopmupoBaHrEe CHCTEMBI MPOGECCHOHAIBHBIX MPAKTUUYECKUX YMEHUU TPU TPOBEIACHUU
SKCIEPUMEHTAJbHBIX HCCIEIOBAaHUM, OOECHEeUMBAIOIIUX BO3MOXXKHOCTh KAauyeCTBEHHO
BBINIOJIHATH NMPO(ECCHOHATIBHYIO JESITeNbHOCTb. Mcnonp3yercs aHanu3, cpaBHEHUE METOI0B
MpoBeJieHUs] (PU3UKO-XMMHYECKUX HCCIeA0BaHUNA, BBIOOpD METOJa, B 3aBUCHUMOCTH OT
o0BbeKTa HCCIe0BaHUs B KOHKPETHOM MPOM3BOJICTBEHHOM CUTYallMM U €ro MpakTUdecKas
peanuzanus.

3. Pazeusarowue  npoOIeMHO-OPUECHMUPOBAHHbIE — MEXHOIO2UY,  HAlpaBICHHBIE  Ha
¢bopMHpoBaHME U pa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIBHON aKTHUBHOCTH,
CIIOCOOHOCTH TMPOOJEMHO MBICIHTh, BUAETh M (OPMYIHPOBaTh MPOOJIEMbI, BHIOMpATh
crocoObl W CpeAcTBa AJIA WX pemieHus. VCrmonb3yroTcss BHABI MPOOJIEMHOTO OOYYCHHUS:
OCBEILlEHNE OCHOBHBIX IpoOsieM (pU3nuecKod M KOJUIOMIHOM XMMHUH Ha JIEKIUSX, yieOHbIe
JUCKYCCHUHU, KOJUIEKTHBHAsI MBICIHMTEIbHAS JAEATENbHOCTh B TPYINNax HpPHU BBITOJHEHUU
MOUCKOBBIX Ja0OPAaTOPHBIX paboOT, pelieHHe 3ajay MOBBIIIEHHOHN cioxHOcTU. [Ipu sTOM
WCIOJIb3YIOTCSL TIE€pPBbIE TPU YPOBHS (M3 YETHIPEX) CIOXKHOCTU U CaMOCTOSATEIbHOCTH:
po0IeMHOE U3JI0XKEHNE YUeOHOT0 MaTepralia mpernojgaBaresieM; Co3/1aHne PernoaaBareieM
MpoOJeMHBIX CUTyalMid, a o0y4yaeMmble BMECT€ C HHMM BKIIOYAIOTCS B HUX pa3pelleHHUE;
MIpernoaBaTellb JUIIb CO3/IaeT MPOOIEMHYIO CUTYAIIHIO, & Pa3pelIaloT e€ 00ydaeMble B X0JIe
CaMOCTOSITEJILHOM 1eATeIbHOCTH.

4.  JluunocmHuo-opueHmuposanHvle MmexHoLo2Uy 00y4enus, 00ECIIeunBaloIIre B X01€ y4eOHOTO
mpolecca y4eT pa3iMuHbIX CHOCOOHOCTEH 00ydaeMbIX, CO3JaHHE HEOOXOIUMBIX YCIOBHI
JUIA Pa3BUTHUS UX WHIUBUAYAIbHBIX CIOCOOHOCTEH, pa3BUTHE AKTUBHOCTH JHYHOCTH B
yuebHOM mporiecce. JIMUHOCTHO-OpPUEHTHUPOBAHHBIE TEXHOJIOTHH O0YYEHHS peaan3yroTcs B
pe3ynbTaTe UWHIAUBUAYAIBHOTO OOIIEHUs TMpernojaBaTelis M CTyIEHTa IMpH cAade
KOJUIOKBUYMOB, TpPHU BBIMOJIHEHUU [OMAIIHUX WHAMBUAYAJIbHBIX 3aJaHUN, MOJIrOTOBKE
WHJUBUAYAIbHBIX OTYETOB M0 JIAOOPATOPHBIM paboTaM, pelUICHHH OJIMMIIMAIHBIX 3a/1a4, Ha
€XKEHEIENbHBIX KOHCYIbTAIUIX.

HMHHOBalIMOHHBIE CIIOCOOBI | MCTOJbI, HCIIOJIb3YyEMbIC B O6pa30BaTeJ'H>HOM mnmpounecce,
OCHOBAaHbl Ha HCIOJIb30BAHUU COBPEMCHHBIX JOCTIDKEHUI HayKu H I/IHq)OpMaI_II/IOHHBIX
TEXHOJIOTHH. HaHpaBJIeHBI Ha TOBBINICHUEC KAYE€CTBA IMOATOTOBKH IIYTEM PAa3BUTUA Y CTYACHTOB
TBOPYCCKUX CIIOCOOHOCTEH M  CaMOCTOSTEIbHOCTHU (MCTOZ[LI HpO6J’I6MHOFO O6y‘IeHI/IH,
HUCCICAO0BATCILCKUEC MCTOJbI, TPCHHUHITOBLIC (bOpMBI, pCﬁTHHFOBLIe CUCTCMBI 06y‘ICHI/I}I )51
KOHTPOJIA 3HaHUM U I[p) Hanenenel Ha aKTHBHU3AILUIO TBOPYECKOI0 IMOTCHOUAJIa U
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CaMOCTOSITEIbHOCTH CTY/IGHTOB M MOTYT pEali30BBIBATHCS Ha 0a3e MHHOBALIMOHHBIX CTPYKTYP
(HayuHBIX 1a00pATOPHIL, IICHTOB, MPEIIPUATHIA U OPraHU3aUNA U Ap.).

B npornecce 00y4eHust MCTIONB3YIOTCSI AaKTUBHBIE U HHTEPAKTUBHBIE (DOPMBI O0yUCHUS:
TBOPUYECKHE 3a/laHMs, pa3paboTKa MPOEKTOB, paboTa B MajbIX IPyIIax, MUCCIEIOBATEIbCKHUN
MeTOJ1 00yueHHsI, 00ydyeHHe Ha OCHOBE OIIBITA, IUCKYCCHOHHBIE TEXHOJIOTHH.

TpaguuuonHble JeKIMM ¥ J1a0OpaTOpHBIC 3aHATHA NOPOBOIATCS B dopMme C
MCIIOJIb30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHA.

Jlexuus-auanor — coAep KaHue MOJAETCS YEpPE3 CEPHUI0 BOIIPOCOB, HA KOTOPBIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XO/1€ JIEKIUH.

OmnnaiiH-ceMuHap — pa3HOBUIHOCTh BeO-KOH(EpeH1InH, MPOBEIEHNE OHIaH-BCTpeY WIIN
npe3eHTauuii 4yepe3 HHTEpHET B peXHUME pealbHOTO BpeMeHH. Kaxaplili M3 Y4aCTHHUKOB
HaXOJUTCSI y CBOETO KOMIIBbIOTEpA (CpEJCTBA CBA3M), a CBA3b MEXKIY HUMH IMOJIEPKUBAETCS
yepe3 MHTEepHET MOCPENCTBOM 3arpy’kKaeMoro MpUJIOKEHHUs, YCTAaHOBJIEHHOTO Ha KOMIIbIOTEpE
kaxaoro yaactauka (Meet, Skype u np.)

Buneoxondepenmuss — ceanc BuaeokoHpepenicBsizu (BKC) — 310 TexHomorus
MHTEPAKTUBHOIO B3aUMOJICHCTBUS JBYX M Oojiee yHaCTHMKOB 00Opa3oBaTeNbHOTO Mpoliecca s
oOMeHa nHpopMaIueil B pealbHOM pexXUMe BPEMEHHU.

TexHonmoTHusi AJIEKTPOHHOTO OOy4YeHHUs (peaqu3yeTcsi MPU TIOMOIIM DJIEKTPOHHOM
obpazoBatenbHoil cpenpl COI'Y mnpu ucnosnb3oBanuun pecypcoB OBC, mpu mnpoBeneHHH
aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUS U T. 1.).

Hcnonb3yroTest TEXHOJIOTUH € MPUMEHEHUEM TUCTaHLIMOHHOTO oOy4yeHus Ha miatdopme
«Moodle» http://lms.nosu.ru/.

[Tpumeyanus:

1. Bce Buasl y4eOHOH pabOTBI MOTYT HPOBOAMTHCS JAMCTAHIIMOHHO HAa OCHOBAaHUU
JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.

2. B nmemsax peanu3alMM  HMHIUBUAYAIBHOIO IMOAXO0JAa K OOYYCHHIO CTYJCHTOB,
OCYILECTBJISAIONIMX YYCOHBIH TPOIECC IO HWHIAMBUAYAJILHONH TPACKTOPUU B paMKax
WHIUBUAYAIBHOTO pabouero IUTaHa, W3y4YeHHE JAHHOM  JUCIHMIUIMHBI  MOJXKET
OCYILECTBIIATHCS Yepe3 MHAWBHIYaIbHbIC KOHCYIbTAIIMH Mo aBaTeIs OYHO, B YacChl
KOHCYJIbTAIIMi, IO AJIEKTPOHHOW I0YTEe, a TAKXKE C WCIOJIb30BAaHUEM IUIAT(POPMBI
JauCTaHIMOHHOTO oOy4yenust Moodle, nuunblii kabuner crynenta Ha caiite COI'Y,
apyrux anementoB DM1OC COI'Y.

7. Y4eOHO-MeTOANYeCKOE 00ecTIeYeHrne CAMOCTOSATeIbHOM PadoThI

CamocrostenbHas paboTa oOyyaromuxcs sBISETCS OJHUM U3 BUJOB YUEOHBIX 3aHATHUH.
CamocrostenbHas paboTa MPOBOAUTCS C LENbIO:
*CUCTEMATHU3allMM M 3aKpEIUICHHWsI IOJyYEHHBIX TEOPETUYECKMX 3HAaHUM U
NPaKTUYECKUX YMEHUN 00y4arouXcs CTy/I€HTOB;
*yrIyOJIeHusl U pacIIMPEHUs] TEOPETHUECKUX 3HAHUA;
*(OpMUpPOBaHUS YMEHHUH HCIIOJIb30BaTh HOPMATHUBHYIO, MPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO U CHEUAIBHYIO JIUTEPATYPY;
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*(hopMHpOBaAHUS CaMOCTOSITEJIbHOCTA ~MBIIUICHUS, CHOCOOHOCTEH K

CaMOpPa3BUTHIO, CAMOCOBEPLICHCTBOBAHMIO M camopeanu3anuu;, [ pa3Butus
HCCIEA0BATEIbCKUX YMEHUMN.

CamocrostenbHas paboTa OOYYAIOUIMXCS OCYLIECTBIISICTCS Ha MPOTSKECHUH H3YyYCHHS
BCEH MUCHMIUIMHBI B COOTBETCTBUH C YTBEP)KICHHOH B y4eOHOM IUIaHE TPYAOEMKOCTHIO (ISt
OouHOM (opMBI 00ydeHUs 54 yaca) M COCTOUT 3!

*paboOTBl  CTYIEHTOB C JICKIMOHHBIMH MaTepHajaMH, TIOMCKa U aHaJIn3a
JUTEPATYPHBIX JTAHHBIX U AJIEKTPOHHBIX NCTOYHUKOB MH(OPMAIMH 1O 33TaHHON
TEME;
*BBITIOJTHEHHS 3aJJaHUM 1)1 camocTosiTenbHOU padoTel B OMOC COI'Y;
*M3y4eHHS TEOPETHUYECKOTO MaTepHaia Ui MOArOTOBKU K MPAKTUIECKUM 3aHATHSIM;
*paboTHI C TECTAMU U BOIIPOCAMHU JJIsi CAMOTIPOBEPKH;
*TIOJITOTOBKH J0KJa108; O MOJAFOTOBKHU K 3aueTy.
Tembl u GopMBI BHEAYTUTOPHOI CAMOCTOSITEILHON PabOThI, €€ TPYA0EMKOCTh
cojepxartcs B pasnene 5, taom. 5.1.

CamocrositenpHas paboTa CTYAEHTOB IO JWCIHIUIMHE MTPOBOJUTCS B BUIE MUCHMEHHBIX
JOMaIIHUX 3aJaHui (KOHCIEKTOB), a TaKKe TOATOTOBKH JIOKJIAJOB MO 3aJaHHOW TeMaThKe.
Bormpocel, BbIHOCMMBIE Ha CaMOCTOATEIbHOE H3yYeHHE, a Takxke ydeOHas JuTeparypa H
METOMYECKUI MaTepuas 10 OpPTraHU3aIHd CaMOCTOSTEIILHOW Pa0OTHI CTYIEHTOB OTPaKEHBI B
VYdeOHO-MeToIMYecKOl  Kapre  auciuiuiiHbel  «V30paHHBIE  TIaBBl  XHMHYECKOTO
MarepuaioBeaeHus» (Tadu. 5.1.) u Ha caifte nuctaniimonHoro odyuenust COI'Y.

CamocrosTenbHass paboTa CTYJIEHTOB JOJKHA COOTBETCTBOBAThH 0oJiee TIIyOOKOMY
YCBOGHHIO HM3Yy4aeMOro Kypca, (OPMHPOBATH HAaBBIKM HCCIICAOBATEILCKOW pabOThl U
OpUEHTHUPOBATH CTYJICHTOB Ha yMEHHE NMPUMEHSTH TECOPETHUECKUE 3HAHUS HA MTPAKTHKE.

CamocrosiTenbHass paboTa JIOJDKHA HOCUTh CHUCTEMAaTHYECKU  Xapakrtep, ObITh
WHTEPECHOHN M MPUBJICKATEIBHOM JIJIsl CTY/ICHTA.

PesynmpTaThl  caMOCTOSATENBHOW  pabOTBHl  KOHTPOJMPYIOTCS — IPENojaBarelieM U
YUUTBIBAIOTCSI TPU aTTecTaluu cTyieHTa (3ader). [Ipu 3TOM mpOBOASTCS: TECTHPOBAHUE,
IKCIPECC-ONPOC Ha MPAKTHUECKUX 3aHATHSX, 3aCIyIIMBaHUE JOKIAI0B, pedepaTros, MpoOBEpKa
KOHCIICKTOB H T.JI.

Jlisi TOATOTOBKM K 3aHATUSIM CTYACHTHI TOJB3YHOTCA y4eOHUKAMH U Y4COHBIMU
MOCOOMSIMHU, YKa3aHHBIMH B CIIMCKE PEKOMCHIIOBAHHOW JIUTEPATypbl, a TaKXXe HWHTCPHET-
UCTOYHMKAMHU. Bce Meronuveckue marepuaibl MPEJICTABICHbI B CHUCTEME JAMCTAHIIMOHHOTO
obyuenust COI'Y na miardopme Moodle (http://dist-edu.nosu; http://Ims.nosu.ru).

Kpurtepun popmupoBanusi OneHOK NPH NPeACTABJICHHH JOKIA1A

OnenuBas JOKIaa, MpernogaBaTess oOpaiiaeT BHUIMAHHUE Ha!

- COOTBETCTBHE COJIepP>KaHUS BEIOpAaHHOU TEME;

- OTCYTCTBHUE B TEKCTE OTCTYIUJICHUH OT TEMBI;

- coluoeHue CTpYKTYpsl paboThl, M €¢ 000CHOBAHHOCTH;

- yMmMeHHe paboTaTh C HAyYHOW JIUTEPATypoOll - BBIWICHATH MPOOIEMYy U3
KOHTEKCTa;

- yMEHHE JIOTUYECKU MBICIIHTD;
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- KyJIbTypy NHCBMECHHOMW pevu;

- ymMeHue OGQOpPMISATh HAydyHbIH TeKCT (IPaBWIBHOE TPUMEHEHUE U
opopMIICHHE CCBIJIOK, COCTaBIeHUEe Oubmmorpadun);

- cnocoOHOCTh BepHO, 0e3 MCKaKEHHs MepenaTh HCIOJIb3YeMbI aBTOPCKUI
MaTepuair;

- coOmronenue TpeboBaHUI K 00beMy PabOTHI,

- aKKypaTHOCTb M MpPaBWILHOCTh O(QOPMIICHHUS, a TaKKE TEXHUYECKOIO
BBITIOJTHEHUS pabOTHI;

- BBICTYIUICHHE 1O TEME JOKJIaJa W OTBETHl Ha BOMPOCH CTYICHTOB W
MPEeTo1aBaTelis Ha 3aHSATHH.

O1eHOYHBIH JUCT MOATOTOBKH U BBICTYILVICHUSA C TOKJIAIOM

JIoKIlai COOTBETCTBYET MPEIIOKEHHOW TeMe, MMEET BCTYIUICHHWE, OCHOBHYIO YacTh,
3aKJIIOUEHUE, CIIUCOK JTUTepaTypsl — 2 0.
Tema packpeiTa OJTHOCTBIO, CTYACHT MIPOJAEMOHCTPHUPOBAJ CIIOCOOHOCTh aHAIN3UPOBATH
pa3Hble TOUKH 3peHus — 1 6.
CooOuienne crenaHo ¢ CoOMIOAEHUEM HOPM COBPEMEHHOIO PYCCKOIO JIUTEPaTypHOTO
SI3BIKA M C TIPEACTABICHUEM MPEe3eHTANH — 2 0.

MaxkcumanbHO€ KOJTHYECTBO 0aioB — 5.
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Cxema OICHUBaAHUA JOKJIaaa

Onenka, 0a/L1

Onucanue

5 (oT1M4HO)

Bo BBeneHum 4eTko CHOPMYTUPOBAH TE3UC, COOTBETCTBYIOIIUI
TEeM€ JOKJIa/a, BHITIOJIHEHA 3a/1a4a 3aMHTEPECOBATh O0YJAIOIINXCS;
JICJIEHUE TEKCTa Ha BBEJCHUE, OCHOBHYIO YaCTh U 3aKJIIOYEHHUE.

B ocHOBHO yacTu:

JIOTUYHO, CBSI3HO U MOJIHO JOKA3bIBAE€TCS BBIABUHYTHIN TE€3UC;
3aKJIFOYEHUE COJEPKUT BBIBO/IbI, JIOTUYHO BBITEKAIOIIHNE U3
COJEp)KaHUs OCHOBHOM YaCTH;

JUISt BBIPAKECHHUS CBOUX MBbICITIEN HE MOJIb3YyETCs
YOPOIIEHHONTPUMHUTHBHBIM SI3bIKOM;

JEMOHCTPHUPYET MOJIHOE TIOHUMAaHHUE MPOOJIEMBI; TIPEICTaBIICHA
MpEe3eHTAlNs K JOKJIA1y; TOJTYyYEHbI TPABUIIbHBIE OTBETHI HA BCE
BOIIPOCHI TPENOAABATEIIA.

4 (xopoo)

Bo BBenmennu yeTko chopMyInpoOBaH TE3UC, COOTBETCTBYIONIUNA TEME
JIOKJIa/Ila, B WM3BECTHOW Mepe BBINIOJNHEHA 3ajada 3amHTEPEecOBaTh
00yJaronuxcs;

B OCHOBHOW 4YacTH JIOTMYHO, CBS3HO, HO HEJOCTATOYHO IIOJTHO
JOKa3bIBACTCA BI)I)IBI/IHYTI)II\/II TE3HUC,

3aKJIIOYEHUE COJCPKUT BBIBOJBI, JIOTUYHO BBITEKAIOIINE

U3  COJCpKaHMS OCHOBHOM  YacTW; TpeACTaBJIeHA
Npe3CHTAIHsS K JOKIIAIY;

JUIE  BBIDOKEHHS] CBOMX MBICICH CTYICHT HE MOJb3yeTCs
YIPOIMEHHOPUMHUTHBHBIM SI3BIKOM; TIOJTYYCHBI TIPABHUIIBHBIC OTBETHI
HE Ha BCE BOIPOCHI MPETIOIaBaTEIsl.

3
(Y10BJIETBOPHUTEIHHO)

Bo BBemenuu Tte3uc choOpMYNIHpPOBaH HEYETKO WM HE BIOJHE
COOTBETCTBYET TEME BBICTYILUICHUS;

B OCHOBHOHM YaCTH BBIIBUHYTHIH TE3HC JOKA3bIBACTCS HEIOCTATOYHO
J0TU4YHO (yOeIUTEIBHO) B MOCIEA0BATEIIBHO;

3aKIIIOYCHUE COJCPKUT BBIBOJBI, HE IMOJIHOCTHIO COOTBETCTBYIOIIHE
COJICPKAHUIO OCHOBHOM YacCTH,

npefCcTaBieHa  Mpe3eHTalus K JIOKIaay, HO  HMEKTCS
rpaMMaTHYECKHE OIUOKH;

CTYJICHT HE CMOT Y€TKO OTBETUTh Ha BOIIPOCHI MIPEIOIaBATEIIS;

SI3BIK PA0OTHI B LIEJIOM HE COOTBETCTBYET YPOBHIO MarCTPAHTA.

2
(Hey10BI€TBOPHUTEJIBLHO)

Bo BBenmenuu Tte3uc chOpMyTUpOBaH HEUETKO WM HE BIIOJIHE
COOTBETCTBYET TeM€ JIOKIA/Ia;

B OCHOBHOU YacCTH BBIJBUHYTHII TE3HUC JTOKA3BIBAETCS HEIOCTATOYHO
JOTUYHO (YO€TUTENbHO) U MOCIE0BATENHHO;

B 3aKJIFOUEHUH BBIBOJIBI HE TIOJTHOCTHIO COOTBETCTBYIOT COACPIKAHHIO
OCHOBHO 4acTH; A3bIK paOOTHI B I[EJIOM HE COOTBETCTBYET YPOBHIO
MarucTpaHTa.

HpnMepHaﬂ TEMATHUKA JOKJIAJ10B 10 JUCHHUIIJINHE

1. Yyryn. Knaccudukanus u cBOHCTBa YyT'YHOB.

2. YTrinepoaucThie CTaJH.
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Jlerupyroniue 37€MEHTBI U UX 3HAYEHUE.

I'uapodusnyeckne CBOWCTBA KOHCTPYKIIMOHHBIX MaT€PHUAJIOB.

Creki10 — COBpEMEHHbBIM KOHCTPYKLIMOHHBIN MaTepual.

3
4
)
6. Kopposus MetaisioB U MeTo 1l OOPHOBI C HEH.
7. CnuaBbl Ha OCHOBE MEJIU U UX POJIb B COBPEMEHHOM IMPOMBIIIIEHHOCTH.

8. Curamisl U UX IPUMEHEHHE.

9. XKenezoberoH.

10. IpeBecuna u u3zenus U3 Hee.

11. lN'unpoxkcuanaTut — NepCHeKTUBHBIN MaTepHual sl MEAULUHCKON TEXHOJIOTHH.
12. XKuikoKpHCTAIITMYECKUE MaTEPUAITBl U UX IPAKTUIECKOE IIPUMEHEHHE.

13. Yrnepoabie COpOSHTHI B TEMOCOPOIIHH.

14. CninaBbl METANIOB MEIUITMHCKOTO Ha3HAYCHUSI.

15. MeTo1bl OTy4eHus: MPEKypCOpOB KOHCTPYKIIMOHHBIX MaTepUasoB.

16. CoBpeMeHHBIE KEpAMHUECKUE MATEPUAIIBL.

17. OrneynopHble MaTepralibl B COBPEMEHHOMN POMBIIUIEHHOCTH.

18. Kepamuka 1 METOJIBI €€ MOJTyICHUSI.

19. mmopTo3amemaronye TEXHOJIOTHH U X 3HAYCHHE.

20. IlonmumepHble MaTepHalibl U UX IPUMEHEHHE B TPOMBIIIIJIEHHOCTH.

21. CoBpeMeHHBIC JTJAaKOKPACOYHBIE MaTEPUAITHI.

22. CUKKaTHUBBI M UX KJIacCU(pUKAITHSI.

8. OueHounble cpeacTBa AJI51 TEKYIIEr0 KOHTPOJIA yCIIeBaeMOCTH, py0esKHOM aTTecTaluu
U MPOMEKYTOYHOI aTTeCTALMHU 110 UTOTaM OCBOEHMS THCIUIIHHbI

TGKYH_[I/Iﬁ KOHTPOJIb 3HAaHUM IMPOBOAUTCA ITYTEM OLCHKH BBIIIOJIHCHUSA 3aI[aHHﬁ K
IMPAaKTUYCCKUM 3aHATUAM, a TaKKE€ YCTHBIX OTBETOB Ha IMPAKTHYCCKHUX 3aHATHAX,
BBICTyr[J'IGHPIfI C JOoKiIagaMH, OUCHKHU IMOATIOTOBJICHHBIX CTYJACHTAMU HPCSCHTaHHfI.

IIpumepsl 3a1aHMii K IPAKTHYECKUM 3aHATHAM

KpI/ITepI/II/I, ONpCACIIIOINEC KaYCCTBO MAaTCPHUAJIOB.

ba3oBbie moHsTHS MaTCpHaAJIOBCACHUA.

OcHoBHBIC TCHACHI WU PAa3BUTHUS HAYKH O MAaTCpHaAJIaX.
Bnusuue coctaBa u CTPYKTYPBI MAaTCPpHUAJIOB HA UX CBONCTBA.
CucTeMHBIN noaXoa K CHHTE3Y HOBBIX MAaTCPpHUAJIOB.
MaTepI/IaJ'ILI CIICHUAJIbHOI'O HAa3HAYCHUA.

TeopeTqucxne OCHOBBI pa3pa60TI<H MAarouTHBIX MaTCpPpUaJIOB.
XUMHUYECKHUE CIIOCOOBI KOPPCKTUPOBKHU MArHUTHBIX CBOMCTB.

© o N O WNRE

’KecTkre 1 MITKHE MarHUTHEIC MaTCpHraJibl.

[EEN
©

CrniocoObl KOPPEKTUPOBKU MEXaHUYECKHX CBOMCTB M KOPPO3HOHHOM CTOMKOCTH.
JlerupoBanue.

el
N =

Metoasl MMOBCPXHOCTHOTO YIHIPOYHCHUA CTAJIbHBIX U3ICIUMN.

[EEN
w

3akasika, OTIYCK, HCKYCCTBEHHOE CTapEeHHUE.
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14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,
25.
26.
27.
28.
29.
30.

A30TUpOBaHNE U HAYTJIEPOKUBAHUE IOBEPXHOCTH CTAJIEH.
[{uanupoBaHue U aTUTUPOBAHUE.

Huddysnonnas meramumsanusi.

Kuakokpucrauinueckue MaTepuasbl.

Meroas! nonyuenus XKXK-marepuanos.

Ob6nactu npumenenus JKK-matepuanios.
Hanomarepuansr.

OcHOBHBIE METO/IbI [TOJIy4YEHUSI HAHOMATEPHUAJIOB.

Paznnumns HaHoMaTepraioB U KOJIOUIOB.

Onumure OCHOBHbIE KOHCTPYKLHOHHBIE MAaTepuajbl, HCIHOJb3yeMble NpPHU KOHCTPYHPOBAHUU
YCTaHOBOK ra30()a3HOro CHHTE3a.

Kpuocunres marepuasioB B ra30Boi (asze, €ro npeuMyIiecTBa U HeA0CTaTKU.

Meton PVD B cuHTe3€ KOHCTPYKIIMOHHBIX MaTepHaJlOB.

Metoxa CVD u ero npeumymiectsa nepex merogom PVD.

Martepuanbl Ha OCHOBE IJIATUHBI IPU pa3paboTKe METUIIMHCKUX MTPENapaToB.

NmnopT3amenaroiyie MaTepralibl MpH JICYEHUH HAPKOTUYECKUX OTPABIICHUH.

Marepuanisl st SHTEpOCOPOITUH.

Martepuansl Jis yaleHus TOKCUKaHTOB Ha OCHOBE XeJIaTOO0Pa3yIoIuX JINTaH/10B.

8. OueHounble cpeacTBa AJIsl TEKYIIEr0 KOHTPOJIA yCIIeBAeMOCTH, py0esKHOM aTTecTalun

H HpOMe)KyTO‘IHOﬁ aTTeCTAllMM IO UTOTraM OCBOCHUSA JUCHUIIJINHBI

Tekymuii KOHTPOJIb 3HAHWW MPOBOAMUTCSA IMYTEM OIIEHKH BBIMOJHEHUS 3aJaHUil K

MPAaKTUYECKUM 3aHATHUSM, a TaKKe YCTHBIX OTBETOB Ha TMPAKTUYECKUX 3aHATHIX,
BBICTYIUICHUH C JOKIagaMHd U pedeparamMu, OIEHKH IOJArOTOBJICHHBIX CTYACHTAMHU
Mpe3eHTalui.

Bonpocwl ona nposeedenus pyoescno2o KOHmMpoaa 3HAHUIL:

1 py6Ge:kHblil KOHTPOJIb B (pOpPMe KOJIJTOKBHYMA HJIH cOOeceJOBAHUSA:

Hwn e

o

Poins MaTepuasioB B COBpEMEHHOM TEXHHKE.

Kparkuii nctopudeckuii ouepk pa3BUTHs MaTepPUATIOBEICHUSI.

Krnaccudukarust MaTepuaioB 1o cocTaBy, CTPYKType, CBOWCTBaM M 00JIACTSM IPHUMEHECHUSI.
3HayeHWEe MAaTepUANOBEACHUS B PEUICHUH BAKHEHIIMX TEXHUYECKUX MpoOJieM, CHIKEHUS
MaTepUAIOEMKOCTH U3JEIIHH, MOBBIIEHUN TPOYHOCTH, HAZEKHOCTH U JIOJITOBEYHOCTH MEXaHU3MOB
U IpubOPOB.

OcCHOBHBIE KOHCTPYKIIHOHHBIE MaTepHalIbl — METAJLIbI M CILIABHI.

Xapakrep MeXaTOMHOH cBsA3M B MeTayuiax. CBoMCTBa METaIOB, ONpeNeNsieMble METaUINYECKUM
THUIIOM CBSI3H.

Kpucrannuueckoe cTpoeHne MeTauIoB. THIBI  KpUCTALIMYECKHMX  pemeTok. (OCHOBHBIE
HECOBEPIIEHCTBA KPUCTANTMYECKOTO CTPOCHUS U UX BIUSHUE HA CBOMCTBA METAJLIOB.

OcHOBHBIE CBEJICHMS O Ha3HAUE€HUM M CBOMCTBAX METANIOB M CIUIABOB, O TEXHOJIOTUU HX
MOJTy4EeHHUS.

OcHOBHBIE BHUJIBl KOHCTPYKIMOHHBIX U CBIPHEBBIX, METAUIMYECKHMX M HEMETAJUIMYECKHX

MaTepHasoB.
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Knaccugukanus meramios. JXKene3o0yriaepoaucTbie CIUTaBbl — YYT'YHBI U CTAM, UX XapaKTePUCTHUKA
1 GU3UKO-XMMHUYECKHE CBOMCTRA.

Knaccugukanus u cBoiicTBa yriepoAUCTBIX CTallCH.

JlerupoBanue craneil. BnusHue Jerupyromux 3J€MEHTOB Ha CTPYKTYPY U MEXaHMYECKHE CBOMCTBA
CTaJen.

Kopposuonnocroiikue u xkapocrtoiikue ctanu. HepskaBeromue craad W HX KIacCH(pUKALMSL.
[Ipupoa KOPpPO3UOHHOM CTOWKOCTH HEPKABEIOIIUX CTAJIeH, 00JaCTH UX MPUMEHEHHS, TEPMUIECKas
obOpaboTka.

Teepapie crmasel. Kiaccudukanus TBEpAbIX CIUTABOB M 001Iasi XapaKTEPUCTHKA UX CBOICTB.
Martepuansl ¢ 0COObIMU MarHUTHBIMU CBOMCTBaMH.

MarauTHble CTaau M CIUIaBbl, UX Kiaccudukaius. MarHUTOMSTKHE U MarHUTOTBEpPJbIE CTadu U
cruiaBbl. TpeboBaHus, IPEAbSIBISIEMbIE K HUM.

Bb160p MarHUTOMSITKMX ¥ MATHUTOTBEP/IbIX MaTEPHAIOB JJISl U3/IENIUN PA3IMYHOTO Ha3HAYEHUSL.

Hemaruutneie ctanu u uyrynsl. CiuiaBbl ¢ 0COOEHHOCTSIMU ANEKTPUUECKOTO
COTIPOTHUBIICHHUSL.

[IpoBOAHMKOBEIE MaTEpHAIBI, PEOCTATHBIE CIUIABBI, CIUIABBI JUIsl HArPEBATENbHBIX DJIEMEHTOB, UX
COCTaB, CBOMCTBA U HanOOJIee PaCIPOCTPaHEHHBIE MAPKH.

[IBeTHBIE METAILTBI U CIIJIABBI

Mens u e€ crutaBel. CBoMCTBa M MpUMEHEHHE TexHHYeckor meau. CIuiaBbl Ha OCHOBE MEIIH.
JlaTyHH; M3MEHEHHE HMX CTPYKTYpbl U MEXAaHWYECKHX CBOMCTB B 3aBUCHUMOCTH OT COJEPKAHMS
LMHKA.

Knaccudukanus naryneid mo coctaBy, CTPYKType M TEXHOJOTHYECKMM CBOMCTBaM. MapKHpPOBKa
naryHed. CBOWCTBA M MPUMEHEHHUE JIATYHEH Pa3iInUHbIX MApOK.

Bnusinue conepraHus 010Ba Ha CTPYKTYpY U CBOMCTBA OJIOBSIHHBIX OpoH3. Knaccuduxanus OpoHs
[0 TEXHOJOru4eckuMm cBoicTBamM. CocTaB, CBOWCTBa W 0O0JACTH MPUMEHEHHS] OJIOBSIHHBIX U
0€30JI0BSIHHBIX (QTIOMUHHEBBIX, OCPHIITUEBBIX) OpoH3. MapKupoBKa 00padaThIBAEMBIX JIaBJIICHHEM
Y JTUTEUHBIX OPOH3.

2 pyOe:kHbIii KOHTPOJIb B (pOpMe KOJIOKBUYMA HJIM CO0ece10BAHMSI:

©

CrutaBbl Ha OCHOBE AJTIOMMHUS, MarHust U TUTaHa. O01as XapakTepruCTHKA.
CpoiicTBa M npuMeHeHHEe amoOMUHUA. OCHOBBI TEOPUM TEPMHUUECKOM OOpabOOTKU aTFOMHHHEBBIX
criaBoB. Jlutelinsle 1 feopMUpyeMble CIIaBBI.
CrutaBbl, ympouHsieMble M HE YNpPOYHsSEMble TepMHUUecKoil oOpa®oTkoi. [lypamtoMuH u apyrue
neopMupyemble allOMUHHEBBIE CIUIABBI, YIIPOUYHsieMble TepMHUUYecKOM o0paboTkoil. X cocras,
TepMuyeckas o0paboTka, 00JaCTH MPUMEHEHUs, MApKUPOBKA.
Haubosiee pacmpocTpaHeHHble MapKu Je(QOpPMUPYEMBIX ATIOMHHHMEBBIX CIUIABOB, YIPOYHSIEMBIX
TEPMUYECKOH 00pabOTKOM.
CunymMHMH W Jpyrue JUTEHHbIE aJIOMHHUEBBIE CIUIaBbl: TpeOoBaHUs K HUM. IloBbIlIeHHE CBONCTB
JUTEWHBIX AJTFOMUHHMEBBIX CIIJIABOB MyTEM MOAU(DUIIMPOBAHMUSL.
XKaponpounsle amomuHueBble criaBbl. CredeHHble amomuHueBble cmaBel (CAC, CAID).
[IpumMeHeHre aTfOMUHUEBBIX CIIABOB B MALTMHO- U TPUOOPOCTPOCHUH.
BaxxHeiinme crutaBbl Ha OCHOBE MarHusi, UX MapKHMpOBKa, COCTaB, CBOMCTBA U 001aCTH MPUMEHEHHUSL.
Turtan u ero criasbl, X PU3UKO-MEXaHUYECKUE CBOMCTBA.
Marepuansl ¢ OCOOBIMH 3JIEKTPHUECKUMH CBOMcTBaMHU. Marepuasibl C BBICOKOHM 3JIEKTpUYECKON
IIPOBOJUMOCTBIO.
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HowneE

o

[TonynpoBoAHUKOBBIE MaTepUabl. JJU3IEKTPUKH.

[TopomrkoBbIe MaTeprabl, UX CBOMCTBA, MPEUMYILECTBA U HEAOCTATKH, CIIOCOOBI IMOJTyYCHHUS.
Hemerannuueckue Marepuabl, UX KiacCu(puKanus.

CrexnooOpa3Hble MaTepuabl, KEPaMUKa U KOMIIO3HTHI.

CocraB u crtpoenue crekna. l[IpomsBoacTtBo crekia. DUMKO-XUMUYECKHE CBOMCTBA CTEKJIA.
[IpumeHeHue cTeksa B IPOMbBIIUIEHHOCTH.

Knaccugukanus kepamuku. Cpipbe IS TOTydeHUS KepaMUKU. TEeXHOIOTHS NOTyYeHUS! KEPaMUKH.
Bunel u cTpykTypa KepamMHKH.

CrekokepaMuka, CBOMCTBA U 00JACTH IPUMEHEHHUSL.

buokepamuka n €€ npuMeHeHue.

Kepamuueckue komno3utsl. Curamibl. Metanindyeckue cTeka.

Komno3uinonnsle Matepuansl, UX Kiaccupukalnus U cBoicTBa. KOMIOHEHTh KOMIO3HIIMOHHBIX
MaTepHuasios.

Kamennoe nute€. Orueymnopsl, ux kiaccuduxanus. [lenokepamuka. MuHepasibHast Barta.

[Tonmumeps! u mnactmacesl. Knaccugukanus nomumepoB. 23. OCHOBHbIE TIOHATHS U OCOOEHHOCTH
BBICOKOMOJIEKYJISIPHOTO CTpoeHHs mosuMepoB. PopMma (CTpyKTypa) MakpOMOJIEKYl — JIMHEWHas,
JIECTHUYHAs, ceTyaTasl (3aMKHYTasi IPOCTPAHCTBEHHAs ).

Ou3nyecKue COCTOSHUS MOJIUMEPOB — CTEKJIOOOpa3HOE, BBICOKOZJIACTHUYHOE, BA3KOTEKYUEe.
Tepmomexannueckue kpuBbie. [Iprpoia BBICOKON 371aCTUYHOCTH.

ITnacTmacchl: MX cOCTaB, POJIb PA3IMYHBIX KOMIOHEHTOB. Knaccugukanus miacrMacc.
OCoOeHHOCTH CTPOEHUS U CBOMCTB TEPMO- M peakToIuiacToB. [IpuMeHeHne miacTMace B pa3jinyHbIX
OTpacIsIX IPOMBIIUIEHHOCTH. [lonrMepHbIe apMUpOBaHHBIE MAaTEPHAIIBL.

CHHTETHYECKHE KIIEU U TEPMETHKU.

Pesuna xax mnonmMepHsli Marepuan. CocTaB pe3uHBI, HAa3HAYCHHUE PAa3JIMYHBIX KOMIIOHEHTOB.
BiusiHue cepbl Ha CTPYKTYpy U CBOWCTBA PE3UHBI.

Opranndeckue JJaKOKpaCOYHbIE MaTEPUAIIBI.

Hanomatepuanbsl 1 HAHOTEXHOJIOTUHU. BiMsiHME JUCTIEPCHOCTH Ha CBOWCTBA BELIECTBA.
KoHcrpykumonnsle  HaHomarepuaibl.  DyHKIMOHaNbHBIE  HaHOMarepuaiubl.  IIpumenenue
HAaHOMATEpPHAJIOB B MUKPOIJIEKTPOHUKE.

Bomnpocsl k 3a4ery

Poie MaTepuanoB B COBpEMEHHOMN TEXHHKE.

Kparkuii nctopudeckuii ouepk pa3BUTHs MaTePUATIOBEICHUSI.

Knaccugukamus marepuanoB IO COCTaBy, CTPYKType, CBOMCTBaM M 00JacTIM IPUMEHEHHUSI.
3HayeHWEe MAaTEpUANOBEJCHUS B PELUICHUH BAKHEHIIMX TEXHUYECKUX MpoOJieM, CHIKEHUS
MaTepUaAIOEMKOCTH U3AEJHH, MOBBIIIEHUN TPOYHOCTH, HAJAEKHOCTH U JOJTOBEYHOCTH MEXaHU3MOB
U IpubOPOB.

OcCHOBHBIE KOHCTPYKIIHOHHBIE MaTepHalbl — METAJLIbI M CIUIABHI.

XapakTep MeKaTOMHON CBsA3M B MeTayuiaXx. CBOHCTBa METaIOB, OIpenensieMble METaUINYeCKUM
THUIIOM CBSI3H.

Kpucrannuueckoe cTpoeHne MeTauIoB. THUIBI  KPUCTAUIMYECKMX  pemeTok. (OCHOBHBIE
HECOBEPILIEHCTBA KPUCTAIIMYECKOTO CTPOCHUS U UX BIIMSHUE HA CBOMCTBA METAJIJIOB.

OcHOBHBIE CBEJICHMS O Ha3HAUE€HUM M CBOMCTBAX METANIOB M CIUIABOB, O TEXHOJIOTUU HX
MOJTyYEeHUS.
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OcHOBHbIE BHJBl KOHCTPYKLIMOHHBIX U CBIPHEBBIX, METAIMYECKUX M HEMETAIIMYECKHUX
MaTepHuasios.

Knaccugukanus meramios. JXKene3o0yriaepoaucTbie CIUTaBbl — YYT'YHBI U CTallM, UX XapaKTePUCTHUKA
1 GU3UKO-XMMHUYECKHE CBOMCTRA.

Krnaccudukarus u CBOMCTBa YIiIepOAUCTHIX CTAJICH.

JlerupoBanue craneil. BnusHue Jerupyromux 3J€MEHTOB Ha CTPYKTYPY U MEXaHUYECKHE CBOMCTBA
CTaJIeH.

KopposuonHnocroiikue u apoctoikue crtanu. Hepskaperonue cramm W WX KiaccuUKaIus.
[Ipupoa KOPpPO3MOHHOM CTOWKOCTH HEPKABEIOIIUX CTaJIeH, 00JaCTH UX MPUMEHEHHS, TEPMUIECKas
00paboTka.

TBepnbie crinaBel. Knaccudukaius TBEpbIX CIUIaBOB U 00I1asi XapaKTEPUCTHKA UX CBOMCTB.
Martepuansl ¢ 0COObIMU MarHUTHBIMU CBOMCTBaMH.

MarauTHble CTaqu U CIUIaBbl, UX Kilaccu@ukaiuss. MarHUTOMSTKHE U MarHUTOTBEPJblE CTAIU U
cruiaBbl. TpeboBaHus, IPENbSIBISIEMbIE K HUM.

Bb160p MarHUTOMSITKMX ¥ MATHUTOTBEPABIX MaTEPUAJIOB JUISl U3AETUI pa3InyHOTO Ha3HAYCHMUSL.
Hemaruutaslie cramu v yyryHsl. CrijiaBbl ¢ 0COO€HHOCTSMH AJIEKTPUYECKOTO COITPOTUBIICHHUSL.
[IpoBOAHMKOBBIE MaTEpHAIBI, PEOCTATHBIE CIUIABBI, CILIABBI JUISl HAIPEBATENBHBIX 3JEMEHTOB, HX
COCTaB, CBOMCTBa U HanboJjee pacpoCTPaHEHHbIE MAPKH.

[IBeTHBIE METaIIBI U CIIJIaBBI
Menp u e€ crnaBbl. CBOWCTBA M NMPUMEHEHUE TeXHHMYECKOW meau. CrjiaBbl HA OCHOBE MEJIH.
JlaTyHu; M3MEHEHUE MX CTPYKTYpbl U MEXaHHYECKHMX CBONCTB B 3aBHUCHUMOCTH OT COJAEp KaHMS
LUHKA.
Knaccudukanus naryneid mo coctaBy, CTPYKType W TEXHOJOTHYSCKHM CBOMCTBaM. MapKHpOBKa
naryHel. CBOWCTBA M MPUMEHEHHUE JIATYHEH Pa3iInUHbIX MApOK.
Bnusinue conepraHusi 0J0Ba Ha CTPYKTYPY M CBOMCTBA OJIOBSIHHBIX OpoH3. Kiaccuduxarus OpoH3
[0 TEXHOJOru4eckuMm cBoicTBaM. CocTtaB, CBOWCTBa M 00JACTH MPUMEHEHHS] OJIOBSHHBIX H
0€30JI0BSIHHBIX (QTIOMUHHEBBIX, OCPHIITUEBBIX) OpoH3. MapKupoBKa 00padaThIBAEMbIX JaBJICHHEM
Y JTUTEUHBIX OPOH3.
CrinaBel Ha OCHOBE MIOMHUHMS, MarHus U TuTaHa. O0Ias XxapakTepuCcTUKa.
CpoiicTBa M mpUMeHEeHHE altoMHHUA. OCHOBBI TEOPUU TEPMUYECKOW OOpPaOOTKU aTOMUHHUEBBIX
crutaBoB. Jluteiinble u [eopMupyemMbie CIUIABBI.
CrnnaBel, ynmpodHseMble M HE YIPOYHsSIEMble TEepMUYECKOW 00paboTkoi. JlypantoMuH U JOpyrue
nepopMupyeMble aTIOMUHUEBBIE CILIaBbl, YIMPOYHsSEMble TepMHUYecKoi oOpabotkoii. Mx cocras,
TepMHuueckas 06paboTka, 001acTu MPUMEHEHHU s, MApKUPOBKA.
Haubonee pacnpoctpaHeHHble Mapku AehOpPMUPYEMBIX aTOMHUHHUEBBIX CILIABOB, YIIPOUHSEMBIX
TEPMUYECKOH 00pabOTKOM.
CunyMuH W Opyrue JUTEWHbIE aTIOMUHHEBBIE CIUIaBbl: TpeOoBaHUS K HUM. [loBbIlIEHHE CBOWCTB
JTUTEHHBIX aTIOMUHUEBBIX CIUIABOB MTyTeM MOAU(PHUIIUPOBAHHUSL.
XKaponpounsle amomMuHueBble criaBbl. CredeHHble amomuHueBble cmiaBel (CAC, CAID).
[IpuMeHeHre aTfOMUHUEBBIX CIUIABOB B MALIMHO- U TPUOOPOCTPOCHHUU.
Bakneiimue crijaBsl Ha OCHOBE MarHusi, MX MapKUPOBKa, COCTaB, CBOMCTBA U 0071aCTU IPUMEHEHHUS.
Turtan u ero criasbl, X PU3UKO-MEXaHUYECKUE CBOMCTBA.
Marepuansl ¢ OCOOBIMH 3JIEKTPHUUECKUMH CBOMcTBaMHU. Marepuasibl C BBICOKOHM 3JIeKTpUYEecKOn
IIPOBOJUMOCTBIO.
[TonynpoBOAHUKOBBIE MaTEPUAIIBL. [JJUIIEKTPUKY.
[TopourkoBble MaTepuabl, UX CBOMCTBA, MPEUMYILECTBA U HEAOCTATKU, CIOCOOBI MOTYyYECHUSI.
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Hemerannuueckue marepuabl, UX KiacCu(puKanus.

CrexnooOpa3Hble MaTepUabl, KEPaMUKa U KOMIIO3HTHI.

CoctaB u ctpoenue crekna. llpomsBoactBo crekna. PDuU3MKO-XMMUYECKHE CBOWCTBA CTEKIA.
[IpumeHeHue cTekia B IPOMBIIUIEHHOCTH.

Knaccugukanus kepamuku. Cpipbe IS TOTydeHUS KepaMUKU. TEeXHOIOTHS NOITyIEeHUS! KEPAMUKH.
Bunel u cTpykTypa KepamMHKH.

CreknokepaMuka, CBOMCTBA U 00JACTH PUMEHEHHUSL.

buokepamuka u €€ npuMeHeEHue.

Kepamuueckue komno3utel. Curauuibl. Metanindyeckue cTeka.

Komno3uimonnsle Matepuanbl, UX Kjiaccupukalus U cBoiMcTBa. KOMIOHEHTH KOMIO3HIIMOHHBIX
MaTepHasos.

Kamennoe nute€. Orueymnopsl, ux kiaaccuduxanus. [lenokepamuka. MuHepanbHast Barta.

[Tonumeps! u nactmaccel. Knaccudukaiys noamMepos.

OcHOBHBIE TIOHSITUSE U OCOOCHHOCTH BBICOKOMOJICKYJSIPHOTO CTpoeHHs TmosmMepoB. Dopma
(cTpyKTypa) MakpoMOJIEKYJ — JIUHEIHas, IECTHUYHAs, ceTyaTasl (3aMKHYTasi IPOCTPAaHCTBEHHAs ).
Ou3nyecKue COCTOSHUS MOJIUMEPOB — CTEKJIOOOpa3HOE, BBICOKODJIACTHUHOE, BA3KOTEKYYEe.
Tepmomexannueckne kpusble. [Iprpona BBICOKON 37TaCTUYHOCTH.

[InacTMacchl: UX cocTaB, pojb pa3IU4HbIX KOMIOHEHTOB. Kiaccuduxarus niactmacc.
Oco0eHHOCTH CTPOEHUS U CBOMCTB TepMO- U peakTomiacToB. [I[pumeHeHne niacTMace B pa3Iu4HbIX
OTpacisix NpOMbIILUICHHOCTH. [lonumepHbie apmupoBaHHbie MaTepualbl. 50. CHHTETUYECKUE KIIEH U
TEPMETHUKH.

Pe3una kak nmosmmMepHsiii Mmatepuan. CocraB pe3suHbl, HA3HAYEHUE PA3JIUYHBIX KOMIIOHEHTOB.
Bnusinue cepbl Ha CTPYKTYPY M CBOMCTBA PE3UHBI.

Opranndeckue JaKOKpaCOYHbIE MaTCPUAIIBI.

HanomaTepuanbsl 1 HAHOTEXHOJIOTUHU. BiMsiHME JUCTIEPCHOCTH Ha CBOWCTBA BELIECTBA.
KoHcrpykumonnsle HaHoMarepuaibl. @OyHKIMOHanbHBIE HaHOMarepuaisl. [Ipumenenne
HAaHOMATEpPHAJIOB B MUKPOIJIEKTPOHUKE.

CDopMa IIPOBEACHH 3a4€Ta: CMCIIaHHasA — IMCbMEHHAA U YCTHaAs.

OneHnBaHHue 0TBETA CTyA€HTa HaA 3a4YeTe

Xapaxmepucmuka omeema Ouyenka

JlaH TOJIHBIM, pa3BEpPHYTHIM OTBET Ha IIOCTABJIEHHBIM BOIPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 O0OBEKTE, MPOSBIAIOMIASCT B
CBOOOJHOM OTIEPUPOBAHUU TOHSATUSIMHU, YMEHHH BBIJCIUThH CYIIECTBEHHbBIE
U HECYIIECTBEHHBIE €ro NPHU3HAKH, NPUUYUHHO-CJIEICTBEHHbIE CBS3U. 3auTeHo
3HaHne 006 00BbEKTE JEMOHCTPHUPYETCs Ha (pOHE MOHUMAHUS €r0 B CHCTEME
JTAHHOW HAYKH M MEXKIUCIUIUTMHAPHBIX cBsa3eil. OTBeT popmymupyercs B
TEPMUHAX HAYKH, U3JI0KEH JINTEPATYPHBIM SI3bIKOM, JIOTUYEH, JOKA3aTElEH,
JEMOHCTPUPYET aBTOPCKYIO MO3ULIMIO CTYACHTA.
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JlaH TOJIHBIM, pa3sBEPHYTHIM OTBET HA ITOCTABJIEHHBIM BOIIPOC, MOKA3aHO
YMEHUE BBIIEIUTb CYIIECTBEHHBIE W  HECYIICCTBEHHBIE IIPU3HAKH,
IIPUYMHHO-CIIECTBEHHbIE CBA3U. OTBET UETKO CTPYKTYpPUPOBAH, JIOTUYEH,
M3JI0KEH B TepMUHAX Hayku. OJTHAKO JIOMYIEHBl He3HAUYNTENbHbIE OUTHOKN
WY HEJIOYETHl, HCIPABICHHBIE CTYJEHTOM C IOMOIIBIO «HABOIALIMX)
BOIIPOCOB IIPEIOIaBaTEIN.

3a4TeHo

JlaH TMOJIHBIM, HO HEAOCTaTOYHO IIOCJICJAOBATEIILHBIA OTBET Ha
MOCTABJIEHHBIA BONPOC, HO TMPHU HTOM I[OKAa3aHO YMEHUE BbIJEIUTH
CYILIECTBEHHBIE U HECYILIECTBEHHBIC NMPU3HAKU U MPUYUHHO-CJIEACTBEHHbBIC
cBs3u. OTBET JIOTMYEH W M3JI0KEH B TEPMUHAX HayKu. Moryr OBbITh
JOTYIIEHBI OMHUOKHU B ONPEACIICHUH OCHOBHBIX MOHSATUN, KOTOPBIE CTYACHT
3aTPyAHSIETCS UCIIPABUTh CAMOCTOATEIbHO. PeueBoe odopmieHue tpedyeT
MOMPAaBOK, KOPPEKIIUU.

3auTeHo

JlaH HEenoJHBIA OTBET, JOTMKA U MOCJIEI0BATEIIbHOCTh U3JIOKEHUS HMEIOT
CyllecTBeHHble  HapymieHus. JlomymieHsl rpyOble  OomMOKM  Mpu
ONPENEICHUN CYIIHOCTH PACKPHIBAEMBIX TMOHSTHH, TEOPUH, SBJICHUH,
BCJIEJICTBUE  HENOHMMAHUA  CTYIEHTOM  UX  CYUIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB U CBsi3el. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue pacKkpbITh KOHKPETHBIE MpPOSBIEHUS OOOOIIEHHBIX 3HAHUN HE
nokaszaHo. JlomoJIHUTENbHBIE U YTOUYHSIOLIME BOIPOCHI MPENoaaBaress He
MPUBOJAT K KOPPEKLIMH OTBETA CTYAEHTAa HE TOJIBKO HA MOCTaBJICHHBIN
BONIPOC, HO M Ha JIpyrHe BOMPOCH AUCHMIUIMHBL. PeueBoe odopmiieHue
TpeOyeT MonpaBoK, KOPPEKITHH.

He 3aurteno

Iloka3aTenu M KpUTEPUM OLIEHUBAHUS KOMIIETEHIIMIiI HA Pa3JIMYHBIX ITaNax
X (OpMHUPOBAHUS, ONIUCAHUE IIKAJ OLlEHUBAHUS

YpoBeHb ¢hOpMHUPOBAHHOCTH KOMITETEHI M

«MuHUMAIbHBIA MuHuMaIbHBII «Cpennuii ypoBenb»| «BbICOKHI YPOBEHb»
YPOBEHb He ypoBenb» (50-70 (71-85 6a10B) (86-100 6as1;10B)
AOCTUTHYT» (MeHee 0aJ110B)
50
0aJ1J10B)
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KoMnieTeHITNY HE
c(hOpPMHUPOBAHEI.
SHaHUA
OTCYTCTBYIOT,
[YMEHUS U HaBBIKU

He C(OPMHUPOBAHBI.

«Komnerenuun
c(hOpPMHUPOBAHEI.

CchopmupoBanb
0a30BbIE CTPYKTYpPBI
BHaHUMU.

YMenus pparMeHTapHEBI
19 HOCAT
[PENPOYKTUBHBIN
XxapakrTep.
/lemoHCTpHpYyeTCS
HA3KAN YPOBEHb
CaMOCTOSITEIbBHOCTH
MPaKTUYECKOTO

HaBbIKA.

Komnereniuun
c(hOpMHUPOBAHEI.

3HaHus OOIIMpPHEIE,
CHCTEMHBIE.
YMeHnus HOCAT
PENPOYKTUBHBIN
Xapakrep,
MPUMEHSIOTCS K
pEIIEeHUIO0 TUTIOBBIX
3a/IaHHM.
JemMoHcTpupyeTcs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITETbHOCTH
YCTOWYUBOTO
MPAKTUYECKOTO
HaBbIKA.

Kommnerenuuun
c(hOpMHUPOBAHEI.

3HaHus TBEpIbIE,
apryMeHTHPOBaHHbIE ,
BCECTOPOHHHE. Y MEHHUS
YCIIELIHO MPUMEHSIOTCS K
PEIICHUIO KaK TUIIOBBIX,
TaK U HECTaHAAPTHBIX
TBOPUYECKUX 3aJIaHHI.
JeMoHcTpupyeTcs
BBICOKHH YPOBEHb
CaMOCTOSITEIbHOCTH,
BBICOKasl aJalTUBHOCTD
MPAKTUYECKOTO HaBbIKa

Onucanue KPUTECPHUEB OLICHUBAHUA
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OOyuarommiics OOyuarommiics OO6yuatommiics OO6yuaronmiics
0OHAPYXKHIT 0OHApPYXKHIT 3HaHue | OOHAPYXHUJI  TIOJTHOE | 0OHAPYKUJI BCECTOPOHHEE,
3HAUYUTEJIbLHbBIE OCHOBHOTO yqeGHo- 3HaHHUC yqe6H0- CUCTEMATHYCCKOC u
npoOesbl B 3HAHMSAX [IPOTPAMMHOTO 1IPOrpaMMHOTO riayboKoe 3HaHHE Y4eOHO-
OCHOBHOTO  yueGHo- MaTepuana B 0oGbeMe, | MATEPHAIA, YCIEIIHO | IPOrPAMMHOTO
POrPaMMHOTO HEOOXOIIMOM JuTst | BBIIOJIHHI MaTepuana, YMEHHUE
MaTepuaa, gomycTi [laTbHeliel yueth 1 HpenyCMOTrieHHHe CBOOOHO BBITIOTHATH
NPUHINIHAATBHBIE npeacrosmeii  paGoter | POTPAMMOH 3afiaHui,
I . mpodeccrn, 3a/1aHus, YCBOMJI HpGI[yCMOTIieHHI)IG
OCHOBHYIO IPOrPaMMOii, YCBOMJT
BBITOTHCHIN CTpaBica UC JTUTEPATypYy, OCHOBHYIO JIUTEPATypy U
MpPEyCMOTPEHHBIX  (BRITTOHCHHICM 3a1aHIH, PEKOMEHIOBAaHHYIO | 3HAKOM c
IPOrpaMMOM 3a/laHHH HpeHyCMOTrieHHHX POrpaMMOi JIOTIOJTHUTEIbHOU
1 He CIIocoOeH HporpaMll/IOH’ 3HAKOM € JUCLIUIUINHBL, JUTEPaTypoi,
MPOJOJDKATh OCHOBHON 5 IOoKa3all PEKOMEHIOBAHHOM
00ydeHHE MITH praTeparypon, CHCTEMATUYECKUI IPOrpaMMOoii
[PUCTYIUTH TI0 peKOMEHI0BAHHOH XapakTep 3HAHWM 110 | AUCIUILINHEL, YCBOWJI
OKOHYaHHH pOTpaMMon JTMCITATIIINHE ¥ | B3aUMOCBSI3b  OCHOBHBIX
YHABCPCUTCTA K MUCIAIIINHEI, crnocoben K X | TIOHITHH  JUCIUIIINHBI B
NpO(PECCHOHATLHOM  [TOmyCTHIT CaMOCTOSITEIILHOMY Ux 3HAa4YCHUU VIS
NESATENHOCTH 0e3 IMOTPEITHOCTH B OTBETE | MTOIIOJHEHUIO u | mpuoOperaeMoit
AOTIOJTHUTEIBHBIX Ha 9SK3aMeHe H TIpH | OOHOBJIEHHIO B XOJe | mpodeccun, TIPOSIBUIT
BaHSATHH 110 BBITIOJTHEHU U IajabHEeNIIen TBOPYECKHE CIIOCOOHOCTH
COOTBETCTBYIOIICH BK3aMEHAIIMOHHBIX y4aeOHOW paboThl U | BHOHUMaHUH, W3JIOKEHUU
AUCHHAIUIHE. Bajanuii, Ho oOnamgaer | IPO(YECCHOHANBLHON | U HCIIOJIb30BAHUH
HE0OXO0 IMMBIMH JEeSITEIbHOCTH y4eOHOIPOTPaMMHOTO
BHAHUAMU  JUII  HX Marepuajia
[yCTpaHEeHHs noa
[PYKOBOJICTBOM
Mperno1aBaTes.
Onenka Onenka Ouenka «xopomoy / Onenka «0OTJINYHOY /
«HEYIAOBJIETBOPHUT «yIOBJIETBOPHUTEIBbH «GaYTCHO» «GaYTCHO»
eJb HO» 0» / «<3a4TEHO»
/He3a4TeHo

9. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneyeHne JUCIUIIIMHBI

Jlureparypa

@) OCHOBHAA TUmMepamypa:

CyBopoB, 3. B. MarepuanoBeneHue: METOAbl HMCCIEAOBAHUS CTPYKTYphl U COCTaBa

MaTepuanoB: yuebHoe nmocobue as By3oB / O. B. CyBopoB. — 2-e u3[l., mepepad. u JOII.
— Mocksa: UznatenbctBo FOpaiit, 2021. — 180 ¢. — (Briciiee o6pazoBanue). — ISBN

978- 5-534-06011-9.

Texkcr:

URL: https://urait.ru/bcode/468284

//

JJIEKTPOHHBIN

ObC  IOpaiit

[caitT].

25



https://urait.ru/bcode/468284
https://urait.ru/bcode/468284
https://urait.ru/bcode/468284

2. Pxesckas, C.B. Marepuanosenenue: yaeobnuk mis By3oB / C.B. Pxesckas. — 4-e uzn.,
nepepad. u ngom. — Mocksa: Jloroc, 2006. — 424 c.: win.,tabmn., cxem. — (HoBast
VuuBepcurerckass ~ bubnuoreka). — Pexum  jgocryna: o  TOAMNMUCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=89943 — ISBN 5-98704-149-X. —

TekeT: 27eKTPOHHBIN.

3. Connues, O.Il. MarepuanoBenenue: npuMeHeHne u BbeiOOp wmarepuaioB / HO.IL
Connues, E.W. bopzenko, C.A. Bonorxanuna. — Cankr-IlerepOypr: Xumusaar, 2020. —
200 c.: nn. — Pexxum noctymna: 1o noJiucke.

— URL:https://biblioclub.ru/index.php?page=book&id=102722 . — ISBN 978-5-9388-361-5.

— TexkcT: AIeKTpOHHBIN.

4. DuUBMKO-XUMHUYECKHE OCHOBBI CO3JaHHMS aKTHBHBIX MAaTEpHaNOB:  Y4eOHHK  /
M.®. KynpusiHos, 0.B. Kabupos, A.I'. Pyackas u ap.; FOxubli (enepanbHblii
yHuBepcureT. — Poctos-Ha-Jlony: FOxHbIN penepanbubiil yausepeutet, 2011. —278 ¢. —
Pexxum JOCTYTIA: I1o MO ITHUCKE. — URL: ht
— TekcT: IeKTpOHHBIN.

5. HaHnortexHomorum u crienuanbHble MaTepuaisl: yaeoroe mocooue / FO.I1. ConHies,
E.N. Ipsxun, C.A. Bonorkaauna, A.Il. Ilerkosa ; mox pen. FO.I1. ComnneBa. — CaHKT-
[TerepOypr: Xumuznar, 2020. — 336 c.: wi. — Pexum poctyna: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=98343 — bubmauorp.: c. 313-315. — ISBN
978-5-93808-346-3. — TekcT: 27eKTPOHHBIMN.

0) OonoanumenvHan 1umepamypa

6. MarepuasioBeicHHEe U TEXHOJIOTHs MaTtepuaioB B 2 4. Yacte 1: yueOHuK aiisa By3oB / I
I1. ®etucos [u nmp.]; mox penakuueii I'. I1. derucora. — 8-e¢ m3a., mepepad. u a0 —
Mocksa: U3marensctBo IOpaiit, 2020. — 406 c¢. — (bakamaBp. AkageMHYECKHIl KypcC).
— ISBN 978-5-534-14075-0. — Tekct: oanekrponnsid // OBC HOpait [caiiT].
— URL: https://urait.ru/bcode/467545

7. MarepuaioBeIcHHE U TEXHOJOTHS MaTeprayioB B 2 4. YacTe 2 : yueOHHK 17151 By30B / [

I1. ®etucos [u ap.]; orBeTcTBeHHBIN penaktop 1. I1. detucoB. — 8- usm., nmepepad. u
non. — Mocksa: MznatenscTBo FOpaiit, 2020. — 410 ¢. — (bakanaBp. AkageMu4ecKuit
kype). — ISBN 978-5-534-12890-1. — Tekcrt: anexkrpouusiit // ObC FOpaiir [caiiT]. —
URL.: https://urait.ru/bcode/467546 8. I'apmmn, A. I1. MatepuanoBenenue. TexHuYecKas
KepaMuKa B MallIHHOCTPOCHUH :

yueOHuK ans By30B / A. IL. I'apmmn. — 2-e u3z., ucnp. u gon. — Mocksa :
WznatensctBo FOpaiit, 2020. — 296 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-5-53401484-6.
— Tekcr
: anektponHsii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451808
9. I'azenayp, E.I'. MeTo1bl uccnenoBanust MaTepuaioB: yueonoe nocodue / E.I'. I'azenayp, JI.B.

Kyspmuna, B.W. Kpamennnun. — KemepoBo: KemepoBckuii rocyaapCcTBEHHBIM

yausepcuter, 2013. — 336 c¢. — Pexum gocryma: nmo HOJNUCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=232447 (mata oOparneHus:
18.01.2021). — ISBN 978-5-8353-1578-9. — Tekcr : 21eKTPOHHBIH.

8) coepemennvle npogheccuonanvrsvle 6azvl OGHHBIX, UHPOPMAUUOHHBIE CRPABOUHDBIE
cucmembl, I71eKMpPOHHbIE 00PA306amelbHbIE Pecypchl
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https://urait.ru/bcode/451808
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ObecnieueH  JOCTYyll K COBPEMEHHBIM MNPO(ECCHOHAIBHBIM  0a3aM  JaHHBIX,
WH(POPMAIIMOHHBIM CIPABOYHBIM U IOHMCKOBBIM CHUCTeMaM (TpeOyeTcs perucrpaunus B
oubmmoreke COI'Y):

1. DOmnekrponnas 6ubnamoreka auccepranuu u aBropedeparos PI'b (3B PI'B)
(https://dvs.rsl.ru).

2. OBC «YuuBepcuterckas oubnmoreka online» (https://biblioclub.ru).

3. OBC «Hayunas anextponnas oudiauoreka eLibrary.ru» (http://elibrary.ru.)

4. VYuuBepcanbHas 0a3  JaHHBIX East View (https://dlib.eastview.com).
Jlorun: Khetagurov; ITapons: Khetagurov

5. OBC «Koncynsrant cTyaenta». http://www.studentlibrary.ru

6. OBC «tOpaiiT» - oOpa3oBaTenbHas cpelia, BKIIOYAIOIas BUPTyalbHBIN YATATBHBIN 3a)1 y4eOHUKOB H
y4eOHBIX TMOCOOMH OT aBTOPOB M3 BEAyNIMX BY30B Poccuu MO0 BCEM HANpaBlICHUSAM U
cnienuanbHOCTIM (WWW.Diblio-online.ru)

7. UudbopmanmonHo-npaBoBoii mopran «apant» (http://www.garant.ru/).

8. CnpaBounas npaBoBas cucrema Koncynprant [Tmroc (http://www.consultant.ru/

CocTaB JIMLIEH3NOHHOI0 ¥ CBOOOIHO PACIIPOCTPAHAEMOI0 NIPOIPAMMHOI0
o0ecrnieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOU3BOJACTBA

Ne n/m HaumMeHoBaHue Ne norosopa (JiuueH3ust)

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 1.
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot

' 04.2016 1.

AHTUBHUpPYCHOE Ne 17E0-180222-130819-587-185 ot 26.02.2018 .
3. nporpammuoe obecrieuenue | 10 14.03.2019 r., mpoanena qo 2021 r.

Kasperksy Total Security

[Iporpamma gt OBM | Pa3zpaboTka cory CBUAETENBCTBO 0
4. «bank BOIIPOCOB JUISL | TOCYJApCTBEHHON PETUCTPAllMd MPOrPaMMBbl s

KOHTPOJISI 3HAHUN» OBM Ne 2015611829 o1 06.02.2015 1. (6eccpoyHO)

CiscoWebex- Cucrema| OOO Aiicrekaoropop Ne J183-2020 ot 10.08.2020-
5. MPOBEICHUS BEOMHAPOB. 10.08.2021 .

Cucrema noucka TeKCTOBbIX | Ne 795 o1 26.12.2020 r. (AeCTBUTENEH 110
6. 3aMMCTBOBAHUIN 30.12.2021 r.) ¢ BAO «AnTu-Ilnaruar»
«Antumiaruat.BY3»

7. [Iporpammuoe obecnieuenne |(CBoOOHOE IIPOrPaMMHOE obecrieueHue
U1 peAaKTHUPOBaHUSA (6CCCpO‘lHO)
XUMHYECKUX (HOpMyIT
Isis Draw
Cucrema TeCTUpOBaHUS Neo 468 ot 03.12.2013 r. UII Cynratynun P.T.
8. Sunrav WEB Class (6eccpouHo)
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10. MaTepHaJ’ILHO-TeXHI/I‘IECKOQ OCHAIICHHUE TUCHHUITINHBI

[IpoBeneHne AUCHUIUIMHBI  OOECIIEYEHO BCEM  HEOOXOIUMBIM:  J1a0OPAaTOPHBIM
o0opynoBanuem, mpuOOpamMH, MaTepHajaMH, OIEPATUBHBIM JOCTYIIOM K COBPEMEHHBIM
npodeccuoHaTbHBIM 0a3aM JaHHBIX, HH(OPMALIMOHHBIM CIIPABOYHBIM U TIOMCKOBBIM CHCTEMaM.

YHuBepcUTeT 00ecreunBaeT BOZMOKHOCTh CBOOOHOTO HCIIOJIB30BaHUSI KOMITBIOTEPHBIX
TeXHOJIOTHH. Bce KOMITBbIOTEpHBIE KJIacChl YHUBEPCHTETa OOBEAWHEHBI B JIOKAIBHYIO CETh, CO
BCEX y4eOHBIX KOMITBIOTEPOB UMEETCS BHIXO B VIHTEpHET.

Ob6ecrieunBaeTcst TOCTYI K MHPOPMAITMOHHBIM pecypcaM, K 0a3aM JTaHHBIX, B YUTATLHBIX
3aJjax K CIPaBOYHON M HaydHOH JUTEepaType, K MEPUOJNYECKUM H3/IaHUSM B COOTBETCTBHH C
HampaBJICHUEM  TOATOTOBKM. KOMIBIOTEpHl  OCHAIIEHbBI  HEOOXOAMMBIM  KOMIUIEKTOM
JUIIEH3HOHHOTO MPOTPaMMHOTO 00eCTIeYeHusI.

JladopaTopusi oOuieii, ¢u3nyecko U KOJUIOWAHOH XUMMHU /I TPOBedEeHUs
NPAKTHYECKUX 3aHATHI: TTPENOABATEIBCKII CTOJI, CTYJ, CTOJIBI U CTYJIBS JJIsl 00yJaromuxcs,
nabopaTOPHBIE CTOJIBI, KITACCHAS JJOCKA.

MyabTuMeniiHoOe odopynoBanme: MynbTUMEIUIHBIA ~ TIPOEKTOP c JKpaHOM
(Mynerumenuiineiii ipoektop OPTOMA projector DX32, ¢ NOTOJI0YHBIM KpEIJIeHHEM U Had. kaOeei.
Komnsrotep n/xomr. kiaacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb

O3VY+/knaBuar. ¢ NOporpaMMHBIM OOecCreueHUueM, BBIXOJAOM B ceTh VHTepHET H JIOCTYNOM B
ANEKTPOHHYIO HHPOPMAIIMOHHO-00pa3zoBarenbHyto cpeny COI'Y.

IIporpammuoe odecneuenune: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Security Cloud; Kaspersky Free (Co6oanoe I10); Cuctema TeCTHpOBaHUS
Sunrav WEB Class (beccpounoe I10); IlporpammHoe obecriedenue IS peAaKTHPOBAHHUS
xumudeckux ¢opmyn Isis Draw (Beccpounoe I10); Koncymprant miroc; Cucrema IOHCKa
TEKCTOBBIX 3aMMCTBOBaHU «AHTUIaruatr BY3y»; [Iporpamma mist O9BM «bank BonpocoB st
KOHTpoJIs 3HaHui»; ['apant; Cisco Webex; neMoHCcTpannoHHbIe U y4eOHO-HATJISIHBIC TIOCOOMS
(BUIEOTpE3CHTAITH)

JlabopaTopHoe o0GopyaoBaHHMe: BBITSDKHOW Imkad, akBamuctwuiarop JD-25, tepmocrar
TC/120 CITY, neusr mydensHas [IM-8, cereBoit BcTpsixuBatenb, nentpudyra OITH-3, Bechb
naboparopuble anekTpoHHble EK-300, Becer WT-250, Bechl anammtuueckue SHINKO HT
84CE, pH-merp-mmwmuBonsT™MeTp pH-150 MHW, pH-merp pH-340, wonomep MUH-510
(cranmapthslit), konaykromerp AHHUOH-4100, kongykrometp «Oxcnept» 002-2-6H, memanka
MarauTHas [13- 6110 ¢ nogorpeBoMm, 6aHs BoAsHas, MUKpockon «Mup 2», Hederomerp HOM,
cnekrpodoTtometp I[13-5400Y D, poromerp porosnexrpuueckuit KOK-2, pedpakromerp NPD-
454b-2M, mnonspumerp kpyroBoit CM3. HeoOxoaumbiii HaOop XMMHYECKOH MOCYIbl H
PEaKTUBOB.

YuyeOHble ayIMTOPUM [Jisi NPOBeJeHHS TIPYNNOBBIX M HHIAMBHAYAJBHBIX
KOHCYJIbTAUMii, TeKylero KOHTPOJSI W TNPOMEXKYTOYHOIHl aTTecTallMd, a TaKKe
CaMOCTOSITeILHON PadoThl 00YyYAMIMXCS: TPENOJaBATEIbCKUI CTOM, CTYJ, CTOJIBI U CTYIbA
s oOywaromuxes, Kadenpa, KiaccHas —Jocka. MyJabTuMmeauiiHoe o00opyaoBaHue:
WutepaktuBHas nocka Smart Board. PabGouas cranmums: RU Ergo Home 123/ Keyboard
USB/mouse optical USB/400 W 17; npoekiinoHHOE
MyIbTUMENITHOE 000pynoBanue (MyIbTuMeauitHbIN TpoekTop Optoma Dx 327 ¢ moTonouHbIM
kperieHneM - kpoHmTeitH Kromax PROJETOR-10 mist mpoektopos 3 ct. HakioH; 3kpad DINON
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Manual 180x180 MW) ¢ mporpaMMHBIM 00O€eCIie4eHHEM, BBIXOJIOM B CeTh IHTEpHET U AOCTYIIOM
B QJIEKTPOHHYIO HHPOPMaLMOHHO-00pa3oBaresbHyto cpexy COI'Y.
Iporpammuoe odecneuenne: Microsoft Windows 7 Professional; Microsoft Office

Standard 2016; 7-zip; WINRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Security Cloud; Kaspersky Free (Co6oanoe I10);
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); [IporpamMmHoe obecrnieueHue st
penaktupoBanus xumudeckux ¢opmyn Isis Draw (Beccpounoe I10); KoncymbraHT 1uIIOC;
Cucrema moucKa TEKCTOBBIX 3auMcTBOBaHUHN «AHTUIIarunar.BY3y; [Iporpamma mist OBM
«baHK BOTPOCOB i KOHTpOJsi 3HaHWit», [apant; Cisco Webex; meMOHCTpalnuOHHBIE U
y4eOHOHATJISAHBIE TOCOOUS (BUICOTTPE3CHTALINS).

KomnboTepHblii Kiace 1Jsi MPOBedeHUs] TEKYIIEro KOHTPOJIA M MPOMEKYTOUHOI
aTTecTalliu, 2 TAK/Ke CAMOCTOSATEJbHON PadoThl 00YYAIOUIMXCS: TIPETIOIABATEIBCKHIA CTO,
CTyN, CTOJIBI W CTyJbsi JUisi oOydarommxcs, kadenpa, kimaccHas jgocka. OOopyaoBaHue:
KomnbroTepsl Uisi KOMIIBIOTEPHOTO KJlacca B KOMIUIEKTE - C MPOTPAMMHBIM OOecIieYeHueEM,
BBIXOJIOM B CeTh MHTEpHET M JOCTYNOM B AJIEKTPOHHYIO WH(OPMAIMOHHO- 00pa30BaTEIbHYIO
cpeny COI'Y; ucrounuku OecriepeboiiHoro murtanus, 1ppon, kommyraTop mias kiacca D-Link
DGS-10240, uatepaxktupHas gocka 78 (1702070/15112/11344/2+ npoextop Beno MX503.
IMporpammuoe odecneyenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10);
ITporpammuOe obecricucHue I peaakTHpoBaHus xumuueckux dopmyna Isis Draw (Beccpounoe T10);
KoncynpranT mtoc; Crucrema moucka TeKCTOBBIX 3aUMCTBOBaHUM «AHTUILIaruat BY3y»; [Iporpamma st
DBM «baHk BOMPOCOB [Tt KOHTPOJIs 3HaHuii»; ['apant; Cisco WebeXx; neMoHCTpalMOHHbIC B ydeOHO-
HarJsIIHBIC TOCOOUS (BUICOTIPE3EHTAIIH).

bubauoreka, B TOM 4YuHc/ie YMTAJIbHBIA 3aJI: CTOJBI U CTYNbA JUIA OOYyYaroIIUXcs,
KOMITBIOTEPHl B KOMIUIEKTE C MPOrpaMMHBIM OO€CIed4eHHEM, BBIXOJOM B ceTb MHTepHeT u
JOCTYIIOM B 3JICKTPOHHYIO HH(POpMaIMOHHO-00pa3zoBarenbHyto cpeay COI'Y.
IIporpammuoe odecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; KoncynbranT moc; ['apant; Cisco Webex.
3BbC «YnuBepcurerckas oundmuoreka ONLINE» https://biblioclub.ru
ObC «KoncynbranT crymentay» http://www.studentlibrary.ru 36C
«Opaii» www.biblio-online.ru
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