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MporpamMma cocTaBneHa B COOTBETCTBMM C PefepanibHbIM FOCYAapCTBEHHLIM 06pa3oBaTe/lbHbIM
CTaHgapToM no HanpasneHnto 04.04.01 (ypoBeHb MarucTpartypa), YTBEPXAEHHbIM MPUKa30oM
MwuHucTepcTBa 06pa3oBaHMst U Hayku Poccuiickoi ®efepaummn Ne 655 ot 13.07.2017 r., y4ebHbIM
nnaHoM MOArOTOBKM Maructpa no HanpasneHuto 04.04.01 Xumuda, nporpaMmma nogroToBKu
«OpraHn4yeckas Xmmus», yTBepXAeHHbIM ydeHbiM coBeToM ®IBOY BO «COlNY» oT «31» Mmad
2022 r., npotokom Ne 13,

CocraBuTenb: K.X.H., JOLEHT Kaeapbl 06LLE 1 HeopraHMYecKon xmmun buraesa .M.

Pabouas nporpamma o6CyXxaeHa 1 yTBepXeHa Ha 3acefaHnn Kagepbl 0OLLeiA 1 HeOpraHUYeCKon
xvmun (npotokosn Ne 9/21-22 ot «08» anpens 2022 r.)

3aBeayHoLLMiA Kadeapoi A Cumeonnan A.4.

OpobpeHa coBeTOM (haky/bTeTa XUMUK, BUOOTN 1 BUOTEXHOIOT U
(npoTtokon Ne 6/21-22 ot «25» anpens 2022 r.)

Mpeacepatens coeta PakynbTeta  <af&'<m 1 f Araesa ®.A.



1. CTpykrypa u o6masi Tpy10eMKOCTb TUCIHHIINHBI

OOmast  Tpya0EMKOCTb

JUCLUTIIUHBI «36panHbIe

MaTCpHAIOBCACHU A COCTABIACT 2 3a4eTHEIC CAWHULBI — 72 4.

TJIaBbl XUMHNYCCKOI'O

Ounas dhopma 00yUeHHS 3aounas hopma oOydeHUs

Kypc 2 -
Cemectp 3 -
Jlexun - -
[TpakTudeckue (CeMUHAPCKIE) 3aHATHUSL 18 -
JlaGopaTopHbIe 3aHATHS - -
Koncynpranun - -
Htoro aymuTOpHBIX 3aHATUI 18 -
CamocrosTenpHas padoTa 54 -
KypcoBas pabora - -
®opmMa KOHTPOJIS

Ox3ameH - -
3auer 3a4er -
O011ee KOTUIECTBO YaCOB 72 -

2. lleau ocBOeHMSI TUCHUTLTHHBI

B cootBercTBUU ¢ DenepanbHBIM roCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
no HamnpasiaeHuto noAaroroBku 04.04.01 Xumus, nporpamMmma «AHaIUTHYECKas XUMUSA», U
YPOBHIO BBICIIEr0 00Opa3oBaHMsI MarucTparypa, yTBEpKICHHOMY MpHKa3oM MUHHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit ®enepaunu ot 13.07.2017 1. Ne 655, uenbio ocBoeHus
TUCUIUIITUHBI «30paHHbIe I1aBbl XUMHYECKOTO MAaTEpUATIOBEICHUS SBISETCS MOATOTOBKA
CTYJEHTOB K CaMOCTOSITEIbHON Hay4dHO-HCCIEA0BaTEIbCKON paboTe u mpodeccuoHaIbHOU
JeSATeTbHOCTH, TPEOYIOMIUM ITUPOKOTO CIIEKTPa 3HAHUN U YMEHHI B 00JIaCTU XMMHUYECKOTO
MaTepHalIOBEICHHUS.

N3ydyenue paHHOW JUCHMIUIMHBI CIIYKUT TOATOTOBKOH

CTyleHTa K Oymymien

HpO(i)CCCI/IOHaJII)HOI}'I ACATCIIBHOCTHU B o0macTsax — HaquO'HCCHeHOBaTeHLCKOﬁ 1 IIe1aroruueckoi

COTIaCHO MPOQECCHOHATBHBIM CTaHIaPTaAM:

1. 40.010. MMpodeccuonanbublii cTanAapT «CrnenHaJucT MO TEXHHYECKOMY KOHTPOJIIO
KayecTBa NPOAYKIUM» YTBEPXKACH IpUKa3oM MUHHCTEpCTBAa TpyAa U  COLMAIbHON

3amuTel  Poccuiickoit  @enepammu ot 04.03.2014 Ne 123m.

(3aperucTpupoBaH

MunuctepctBom toctuiuu Poccuiickoit denepaunn 22 anpenst 2014 r. Ne 32067). Bun

HpO(i)CCCI/IOHaJII)HOI}'I JESATENbHOCTH — « T eXHUUEeCKU KOHTPOJIb Ka4€CTBA ITPOAYKIIUU.

2. 40.011. MpodeccuonaabHblii cTaHAAPT «CHENHATUCT MO HAYYHO-HCCIET0BATEIbCKUM
U ONBITHO-KOHCTPYKTOPCKHUM pa3padoTkam» yTBEpXKJICH MpuKazoM MUHHCTEPCTBA Tpyia

U comualibHOM 3amuThl Poccuiickoit ®epeparmmu ot 4 wmapra 2014 1. Ne

1218

(3apeructpupoBan MunHCcTepcTBOM focTuIMM Poccuiickoit @eneparuu 21 mapra 2014 1.,
peructpaunoHHblid Ne 31692). Bun npodeccuonanshoil nedarenbHocTH — «OCylliecTBICHHE
HAYYHO-HUCCIIEJOBATEIbCKOM IEATEIbHOCTH 110 PEHICHUIO (DYHJaMEHTAIbHBIX U MPUKIATHBIX

3aJa4 XHUMHYISCKOM HAIMpaBJICHHOCTH B COCTABC HAYYHOI'O KOJIJICKTHUBA».

3. 01.004. ITpodeccuonanbusnliii crangapt «Ilegaror mnpogeccHOHAILHOrO O00y4eHUs,

Npo(ecCHOHATILHOr0 00pa30BaHUA M JONOJHHUTEIbHOIO

npo¢ecCHOHATBHOI0

o0pa3oBaHUs» YTBEpXKACH NpuKa3oM MUHHCTEPCTBA TpyAa M COLMAIBHON 3allUTHI
Poccuiickoit @eneparmun ot 08.09.2015 Ne 608H (3apeructpupoBaH MUHUCTEPCTBOM

roctuimn - Poccuiickort  ®eneparun ot 24 centsiops 2015 1. Ne  38998).

npodeccuoHabHON AesTenbHOCTH — «llemarornyeckas nesTeIbHOCTh B



npodecCHOHATLHOM  O0y4YeHHH, MpodecCHOHAIEHOM O00pa30BaHUM, JOMOJHUTEIHHOM
podeCCHOHAIBHOM 00pa30BaHHUM.

N3ydenue nuctumniauHbl «M30paHHbIe TJIaBbl XUMUYECKOTO MAaTepHATIOBEACHHUS» MPUBEACT K
(OpPMHUPOBAHUIO TBOPYECKH PabOTAIONIMX CHEIUAIUCTOB C Pa3BUTHIM HAYYHBIM MBIIUICHUEM,
o0namamux HEoOXOJUMBIM 3allacoM 3HAHWH B O0JIACTH aHATMTHYECKOW XMMHH BEIICCTB H
MaTepHalioB, CIIOCOOHBIX HCIOJIb30BATh TEOPETUYCCKHE 3HAHUS IMPH PEIICHUH NPAKTUYCCKUX
3a/1a4, MPOSIBJISISI IIPU ATOM CaMOCTOSITEIIbHOCTh, HHUIIUATUBY, a TAK)KE B HEOOXOIUMBIX CIydasix
— YMEHHUE Y4acTBOBATh B MPUHITHN KOJUICKTHBHBIX PEIICHHIA, BEIOUpPasi HanooJiee ONTUMAITbHBIC
U3 HUX.

33)13'1]/] JAUCHUIIINHBI

1. ®opmupoBaHHE TBOPYECKOrO MOAXOJAa MpPH pPELICHUH MpodeccHnoHaNbHBIX 3a7ad B
00JaCTH XMMHYECKOI'0 MaTepUaioBEICHUS;

2. Osnagenue cnoco0aMu MJIaHUPOBAHUS HAYYHBIX UCCIIEJOBAHUM B 0071aCTH XUMUYECKOTO
MaTepUaIOBEICHUS;

3. @®opMupoBaHME YMEHHUS pellaTh IIOCTABICHHBIC 3a7adyd TIPH CaMOCTOSATEILHOM
IUIAHUPOBAaHUM HAYYHBIX W TMPUKIAJAHBIX HUCCIECJOBAHMM B OO0JACTH XUMHYECKOIO
MaTepuaioBEICHUS.

4. ®opmupoBaHUE HABHIKOB U3yUEHUSI HAYYHOMU JINTEPATYPHI.

3. Mecto qucuumiunel B cTpykrype OIIOII marucrpartypsl
®OT/.01 DakynbTaTUBbI

JucuumnnuHa oTHOcUTCA K 00Ky dakynbratuBHbIX gucturind OT/]. dakynapTatussl,
yueOHOro IMJjiaHa MOATOTOBKM MaructpoB Mo HampasieHuto 04.04.01 Xwumus, mporpamma
MOATOTOBKU «AHATUTHYECKAsE XUMUS», UMeeT uHAeKC B yueOHoM tutane OT/.01.

K ucxomupiM TpeOoOBaHUSM, HEOOXOAUMBIM IJS H3YyYEHHUS AUCUUIUIMHBI, OTHOCSTCS
3HAHMS, YMEHHS U HABBIKU, COOPMUPOBAHHBIC B PE3YIbTaTe U3YUCHUS JUCIUTIINH HAPABICHIS
noaroroBku 04.03.01 Xwumws, OakanmaBpuara: «AHanmuTh4eckas Xumusy, «Heopranundeckas
XUMUs», «Oprannueckas Xxumusy, «dusnkay, «MaTemaTuka», a TakKe JUCIUTIINH, U3y4aeMbIX
B TeueHHe 1 Kypca MarucTparypbl: «AKTyallbHbBIE 3a/1a4l COBPEMEHHOW XUMUM,
«CoBpeMeHHbIE TEKTPOXUMHUECKHE METO/bI aHan3ay, «CoBpeMeHHbIe XpoMaTorpaduiecKie
METO/IbI aHaIN3ay», «KOMIbIOTepHBIE TEXHOJIOTHHU B HAyKe U 00pa30BaHUN.

TpeboBaHus K «BXOJIHBIMY» 3HAHHSIM, YMEHHUSM U TOTOBHOCTSIM O0YYarOIIErocs COTJIAaCHO
npeaBaputelbHbiM KommeTeHusM mo @I'OC 03.04.01 Xumusi, HeoOX0AMMBIE TIPH OCBOCHUHU
TUCIUIUINHBI «130paHHbIe T1aBbl XUMHUECKOTO MaTEPUATIOBEACHHSI:

® CIOCOOHOCTh HCIOJIb30BATh MOJYYeHHBbIE  3HAHUSA  TEOPETHUYECKHMX  OCHOB
byHIaMEHTATBHBIX Pa3/IeI0B XUMHH MPH pelieHnn mpodeccronanbubix 3amaad (OI1K-1);

e BJQJCHUEC HABBIKAMU TMPOBEJACHUS XUMHUYECKOTO  OKCIEPUMEHTAa, OCHOBHBIMHU
CUHTCTHMYECKUMU W AaHAJUTHYECKUMHU METOJAaMU TONYYeHHS ¢  HCCIEIOBaHUS
XUMHYEeCKHX BelecTB u peakuuii (OITK-2);

® CIOCOOHOCTh HCIOJB30BAaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYUYHBIX JUCIUIUIAH B
npodeccuonanbHou aestensHoctu (OIMK-3);

® CIOCOOHOCTh pelIaTh CTaHIAPTHBIE 3a7aud TpPOo(EeCCHOHATBHOW JEATENbHOCTH C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHN C
Y4ETOM OCHOBHBIX TpeboBaHuii nH(MpopManmoHHoit 6e3onacHoctu (OITK-4);

® CIOCOOHOCTh K TIOMCKY W TEpPBUYHON 00paboTKe HAyyHOW M HAYYHO-TEXHUYECKOU
nrdopmarmu (OI1K-5);



e 3HaHUE HOPM TEXHHUKHM OE30IaCHOCTH M YMEHHEM pealui30BaTh UX B JIAOOPAaTOPHBIX U
texHosioruueckux ycinousix (OITK-6);

e CroCOOHOCTH BBINOJHATH CTaHAAPTHBIE ONEpaluu 1o npeanaraeMblM Metoaukam (I1K-
1);

e BiajecHUEe O0a30BbIMM HAaBBIKAMU HCIOJIb30BaHUS COBPEMEHHOH ammapaTrypsl IpH
NPOBEJICHUU Hay4HBIX uccienoBanuii ([1K-2);

e BJaJcHHE CHCTEMOM (yHIaMEHTAIBHBIX XuMHuecKuX mousatuii (ITK-3);

e CrOCOOHOCTH NPUMEHATh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHUS XMMUYECKOW HAyKH MPU aHAIN3E MOJTy4eHHBIX pe3ynbTaroB (I1K-4);

e CcrocoOHOCTH MMOJyyaTh M 0OpadaThIBaTh pPe3yabTaThl HAYYHBIX SKCIEPUMEHTOB C
HIOMOIIBIO COBPEMEHHBIX KOMIBbIOTEpHBIX TexHojorui ([1K-5);

® BJIQJICHUE HABBIKAMH IIPEACTABICHUS NIOJYyYEHHBIX PE3YJIbTATOB B BUJIE KPATKUX OTYETOB
u npeserranuii (I1K-6);

e BJIJICHHE METoJaMU 0e30MacHOro OOpalleHUs] C XUMUYECKUMH MaTepHallaMd C y4eTOM
ux ¢pusndyeckux u xumudeckux cBorcts (ITK-7);

e CrOCOOHOCTb HCIIOJIB30BATh OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKOM HAyKu H
(byHIaMeHTaJIbHbIE XUMHUYECKHE HOHSTHUS npu pelieHnn KOHKPETHBIX
pOM3BOACTBEHHBIX 3ama4 (ITK-8).

HJ’IH OCBOCHHMS JAHHOU y‘le6H0ﬁ JUCHUITIIMHBI H606XOI[I/IMBI 3HAaHUA, YMCHUS U HABbIKH,

(bopMupyeMble MTPEALIECTBYIOIUMU AUCUUIIIUHAMU. CTYJEHT JOJIKEH:

=

10.

11.
12.

3HaTh:

OCHOBHBIC TTOHSATHSA U METOALI XUMHUYECKUX JUCIIHIIINH.

CBS3b CBOWMCTB COCAMHCHHMI C IIOJIOKCHHUEM COCTABIAIONMIMX MX DJJIEMEHTOB B
Ilepuoanueckoii cucreme xumudeckux 3inemeHToB .M. Menneneena.

CTpoeHHEe U XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX M OPraHUYECKUX
COE€IUHEHMH.

OcHOBHBIE TEOpPETHUYECKUE TMOJIOKEHHUS, JEKAIINe B OCHOBE XUMHUYECKHX U (DU3UKO-
XUMHUYECKUX METOJO0B HICHTU(PHUKAIIUU U OTIPEICTICHUS BEIIECTB.

[Ipupoay U CyImIHOCTD SIBJICHUN W MPOLIECCOB, JEKAIIUX B OCHOBE XMMUYECKUX U (U3UKO-
XHMUYECKHX METOJIOB aHAJIN3a.

CrnenupuyHOCTh aHAIUTUYECKOTO CHTHAJa U OCOOEHHOCTH €ro M3MEPEHHS B Pa3IUYHBIX
MeTodaX aHallh3a.

OcCHOBBI (PUBHKO-XHUMHUYECKHX METOJOB aHAJIM3a: ONMTHYECKUX, DJIECKTPOXUMUUYECKUX U
XpomaTorpauueckux.

Metompl, MpUEeMBbl U CIIOCOOBI BHITIOJHEHUSI XUMUYECKOTO M (PU3MKO-XUMUYECKOTO aHaIN3a
JUIsl yCTAaHOBJIEHUS KAUECTBEHHOTO COCTaBa U KOJIMYECTBEHHBIX OIMPEACIICHUMN.

OCHOBHBIE TIOJOKEHUS TEOPUU Yy4eTa TMOTPEHIHOCTeN aHalM3a W CTaTUCTHYECKOU
00pabOTKM Pe3ysIbTaTOB aHAU3a.

[TpaBuiia TeXHUKH 0€30MaCHOCTH M pabOThl B XUMUUECKOH J1a0OpaTOPUU U C aHATUTUYECKOM
arnmapaTrypou.

OcHOBHBIE 3aKOHBI (U3HKH, GU3HUECKHUE SIBJICHUS U 3aKOHOMEPHOCTH.

OCHOBBI TEOPUU BEPOSITHOCTA U MATEMATUUYECKON CTATUCTUKH.

YMmerh:

1.

2.

[Tonb30BaThCA COBPEMEHHON HAay4yHOW, Y4eOHOM M CHpaBOYHOM JUTEpaTypod MO XUMHUU U
XUMHUYECKON TEXHOJIOTHU U MH(OPMAIIMOHHBIMHU TEXHOJIOTUSIMHU.

HpaBPIJIBHO HCII0JIB30BAaTh HOMCHKJIATYPY HCOPTaHNUYCCKUX U OPTaHUYCCKUX COeHHHeHHﬁ.
OdopMIIATE pe3yabTaThl SKCIIEPUMEHTATLHON pabOTHI B BUJIE OTUETA.



4. TIpoBOIMTD JIEMEHTAPHYIO CTATUCTHUYECKYIO 00pabOTKY 3KCIIEPUMEHTAIBHBIX JIaHHBIX B
XUMHUYECKHUX DKCIIEPUMEHTAX.

Baanern:

1. HaBblkamMu caMOCTOSITENILHON Pa0OTHI C y4eOHOH, HAYYHOW W CHPABOYHON JUTEPATYpOU;
BECTH MOKUCK U JiesiaTh 00001IatoIe BHIBOIDI.

2. HaBpikamu Oe3omacHOi pabOTHl B XUMHUYECKOW Jaboparopuu W yMEHHUs 0Opamarbes ¢
XUMHUYECKON MOCYIO0W, peakTuBaMu, paboTaTh C Ta30BbIMU TOpPEJIKAMH U AJIEKTPUUYECKUMU
npuOopamu.

3. OCHOBHBIMH MpUEMaMHU U TEXHUKOMN BBIMOJHEHHSI SKCIIEPUMEHTOB, UMETh HAaBBIKU PabOTHI €
(U3NKO-XMMUYECKUMH TPUOOpPaMU U YCTAaHOBKaMHU.

4. HaBblkamu MpoBeJEHUS aHAIM3a (PU3NUECKUX M XUMUYECKHX CBOMCTB BELIECTB Pa3InYHON
PUPOIBL.

5. ba3oBeiMu TexHONOTHSAMH MpeoOpa3oBaHUsl HHPOpPMAIMH, TEKCTOBBIMM M TaOJIWYHBIMU
pelaKTopamu, TEXHHUKOW paboThl B ceTH MHTepHeT 11 poecCUOHATBLHON 1A TeTbHOCTH.

6. HaBbikamu 00pabOTKH pe3yNbTaTOB AKCIEPUMEHTa U (POPMYIHPOBAHUS MPAKTHUYECKHX
BBIBOJIOB.

7. HaBblkamMu MaTeMaTH4EeCKOW 00pabOTKH TEKCTOBOU U Ipaduueckoil HHPOpMaIIUH.

Jucuunnuna «/30paHHble IV1aBbl XMMHUECKOTO MaTEPUAIOBEIEHUSN» UMEET JIOTHYECKYIO
U COACP)KATEIbHO-METOAUYECKYI0 B3aMMOCBS3b C IOCICAYIOIUMU JUCLHUIUIMHAMM U
IpPAKTUKaMU y4eOHOro IUlaHa, a HMMEHHO: «COBpEMEHHbIE CIEKTPOCKOIUYECKUE METO/IbI
aHanmu3ay», «QKCIpecc-MeTo/ bl B XUMUUECKOM aHaln3e», «HayduHo-nccienoBarenbckas paboTay,
«[IpenaummoMHas MpaKTHKay, BHIIOTHEHUS BHITYCKHON KBATM(UKAIIIOHHON pabOTHI.

IIpy ocBoeHHMH [NaHHOM AUCUMILIMHBI OOYYAIOUIMICS CMOXKET INPOJEMOHCTPUPOBATH
(uacTHuHO) crienyromne 0000meHHbIe TPyAoBble GpyHKHuU (OT®) u TpyaoBble PyHKIUHU
(TD):

Ko n HaumeHoBaHue
npo¢eccUoOHAIBLHOTO0
CTaHJAPTA

O0600mennas Tpynosas ¢pynknus (OT®D) Tpynosas pynkuus (TD)

01 O6pa3zoBanue u Hayka (B chepe JOUIKOILHOTO, HA4aIhbHOTO O0IIEero, OCHOBHOTO OOIIEro, CPEeTHETO O0IIEro
o0Opa3oBanus, TPOGECCHOHAIILHOTO 00YUEHUs, TPOPECCUOHATILHOTO 00pa30BaHMs, JOMOJHUTEIBLHOIO
o0Opa3oBaHus)

01.004 I1emaror Kon Haumenosanue OTD YpoBeHb Haumenosanme T Kong
po¢eCCHOHATBHOTO KBaJTN(DUK

o0OydeHwus, aIuu

poeCCHOHAIBHOIO A IIpenonasanue no nporpaMMam 6 Opranunzanus A/01.6
00pazoBaHUs U podecCHOHANBEHOTO O0Y4eHUs, yueOHOM

JIOTIOJTHATENEHOTO cpenHero npogecCHOHATBHOTO JeSATeIbHOCTH
npoeccCHOHAIBHOTO obpazoBanus (CIIO) u 00y4aroumxcs 1o
obpaszoBaHwms, JIOTIOTHHUTEIbHBIM OCBOCHUIO Y4EOHBIX
YTBEPXKICH npodecCHOHANBHBIM NpEIMETOB, KYpPCOB,

IIPUKa30M nporpammanm (AI1ID), JUCLUIIINH

MunucrepcTBa OpPHEHTHPOBAHHBIM Ha (Momymeit)

TpyZia ¥ CONMAILHON COOTBETCTBYIOIINH YPOBEHb nporpaMm

3amuThl Poccuiickoit KBaJIM(UKALUH npo¢ecCHOHAITBEHOTO
®denepanuu OT o0yuenus, CI1O u

08.09.2015 Ne 6081 (mmm) AT
(3aperucTpupoBaH Iemarornyeckuii AJ02.6
MunucrepcTBOM KOHTPOJIb U OLICHKA

IOCTHLIUU OCBOCHUS

Poccwuiickoit 00pa3oBaTeIbHOI




®denepanun ot 24
ceHtsa0ps 2015 1. Ne
38998).

POTPAMMBI
po¢ecCHOHANTBEHOTO
o0yuenwusi, CI1O u
(wmm) A1 B
nporecce
IPOMEXYTOYHOM 1
WUTOTOBOU
aTTeCTallnH.

PazpaboTka
IpOrpaMMHO-
METOANYECKOTO
obecrnievueHus
yUeOHBIX MPEIMETOB,
KYpCOB, AUCIUILIINH
(Momymeit)
IporpamMm
npogecCHOHANTBEHOTO
obOyuenus, CI1O u
(mnm) JIIIT.

A/03.6

40 CxBo3HbIE BHBI TPO(ECCHOHATBHOM AESITENBHOCTH B TPOMBIIIIICHHOCTH (B cpepe HayqHO-
TEXHUYECKUX, ONIBITHO-KOHCTPYKTOPCKHX pa3padOTOK M BHEAPCHUSI XUMHUYECKOH MPOAYKIAN Pa3THIHOTO
Ha3HAuCHMs, B cepe METPOJIOTUH, CEPTH(OUKAIIIKI U TEXHUIECKOTO KOHTPOJISI KauecTBa MPOTYKIIUH )

40.010 Cneunanuct | Kog Haumenosanue OT® Yposeusr | Haumenosanue T® Kon
M0 TEXHUYECKOMY KBaJTH (UK
KOHTPOJIIO KayecTBa anuu
MPOAYKLHH, A | KoHTpOonb kauecTBa MpOTyKINH 5 AHanu3 KaJecTBa A/01.5
YTBEPKICH Ha BCEX CTaUsIX CBIPBS U
MPUKa30M MPOM3BOJCTBEHHOTO MpoIiecca MaTepuaos,
MunucrepcTBa noiy¢pabpuKaToB u
TpyZa 1 COLUAILHON KOMIUIEKTYIOILINX
3ammThel Poccuiickoit 1531 (SN 05071
Ddeneparyu ot MHCIIEKIIMOHHBIN A/02.5
04.03.2014 Ne 1231 KOHTPOJIb
(3aperucTpupoBan POM3BOJICTBA
MuHucTepcTBOM Buenpenue noBeix | A/03.5
IOCTHLIUU METO/IOB U
Poccuiickoit CpeAcCTB
Oenepanuu 22 TEXHUYECKOTO
ampens 2014 r. Ne KOHTPOJISI
32067) [TpoBenenue A/04.5
UCTIBITAHUI HOBBIX
U
MOJIEpHU3UPOBAaHH
BIX 00PAa3IOB
POTYKIHN
40.011 Coemumanuct Kon Haumenosanue OTD VYposens | HaumenoBanue TO Kong
10 HAY4HO- KBaJTUPHUK
UCCIIEIOBATEbCKUM anuu
1 OTIBITHO= C | [IpoBeneHne Hay4HO- 6 OcyuecTBieHne C/01.6
KOHCTPYKTOPCKIUM HCCIIE/IOBATENIBCKHUX U OIBITHO- HAy4HOTO
paspaboTkam, KOHCTPYKTOPCKUX padoT 110 PYKOBOJICTBa
YTBEPKICH TEMaTHUKe OpraHu3aluu NpOBeIEHHUEM
HPUKa30M HCCIEN0BaHNUMN 110
MunucrepcTsa OTJETBHBIM

TpyJla ¥ COLUAJIBLHOMN

3agadyamM




3amuThl Poccuiickoit
®denepanuu OT
04.03.2014 Ne 121w
(3aperucTprupoBaH
MunucrepcTBOM
FOCTHUIIH
Poccuiickoit
®denepanun o1 21
Mmapta 2014 r. Ne
31672)

YnpasieHue
Hay4HO-
X U OIBITHO-

pabot

pe3yapTaTaMH

HCCIICA0BATCIBCKU

KOHCTPYKTOPCKUX

C/02.6

4, Tp660BaHI/Iﬂ K pe3yJibTaTaM 0CBOCHUA TUCHUIIJINHBI (KOMHeTeHHI/II/I oﬁyqammerocsl,

N3yuenue

(opmupyembie B pe3ysibTaTe 0CBOCHHUS JUCHUNIMHBI (MOIYJIs1)

NUCHUIIIINHEI

«36panHbIe

I'J1aBblI

XUMHYCCKOI'0  MaTCpualoOBCACHUA»

mpeamnojaracTt q)OpMI/IpOBaHI/Ie Yy CTYACHTa CJIICAYIOHIUX KOMHGTCHHI/Iﬁ H HHIUKATOPOB HX

IOCTHIKEHHUN:

IIpogeccnonanbubie komnerenunu (IIK):

3amaua Koa n Kon n HanmenoBanune unaukaropa | OcHoBanue
npodecCHOHAILHOW | HaMMEHOBaHUeE AOCTHKeHHS POodecCHOHATIBLHOM I1C)
AeATeJIbHOCTH npogecCHOHATILHOM KOMIIETeHIUU
KOMIIETeHI[ U
Hay4Ho-ucc/ienoBaTesIbCKHIl THIT 33124
OcyiecTBienue IIK-2 MK-2.1. CocraBmser o60umii mIaH AnHamus3
Hay4HO- Cniocoben WCCIICIOBAaHUSI W JETallbHBIC IUIaHBI OIIBITA,
HCCIIEA0BATENIBCKON | IIIIaHUPOBATh OT/ICJIBHBIX CTa/HH. IIC:
JesTenbHOCTH 110 | paGoty u Beibupars | HK-2.2. Beibupaer | 40.010
pelLeHHIO a/[CKBATHDIC IKCIIEPUMEHTAJIbHBIE W PaCYETHO- 40.011
(YH/IAMEHTATBHBIX | METOTBI  peIICHHS TEOPETHYECKHE  METO/Ib  PelCHHS
NIOCTABJIICHHOW 3alaud  UCXOJs U3
u NPUKJIAAHBIX | HAYYHO-
o UMCIOIINXCS MaTCpUuaIbHbIX u
37184 XMMHYECKOH | MCCIENIOBATENBCKHX | ooy opmpiy pecypcos.
HANpaBJIEHHOCTH B | 3a/a4 B BHIOPAHHOM | [1K-2.3. ITpOBOANT MCTIBITAHUS
cocTaBe HayyHOro | o0mactu XUMUH, | yHHOBALMOHHOI IPOLYKIIH.
KOJUJIEKTHBA XAMHYECKON
TEXHOJIOTUM WM
CMEKHBIX C XUMUEN
HayKax
NK-3 MK-3.1. Ucnons3yer Ananus
CrniocobeH (hyHIaMEHTaIbHBIC 3aKOHBI OTIbITA,
UCIIOJIb30BaTh XMMHYECKOH HAyKH ISl pa3padOTKH I1C:
¢byHaaMeHTaIbHbIE HOBBIX METO/IOB 1 METOJIMK aHAJIN3a 40.010
3aKOHBI XWMHW | | BEIIECTB M MAaTEPHAIIOB, a TAKXKE JIJIS 40.011
BJIaJIeTh TEOPHEH W | pelIeHHs HayYHO-MCCIIEI0BATEILCKIX
HaBBIKAMH 3a1a4 B 00JIACTH aHAITUTUYECKON
HpaKTI/I‘IeCKOI‘/‘I XUMHUH U CMEKHBIX C XUMHEH HayKax.
pabotsl st pemenns | [IK-3.2. YMmeer HaxoauTs,
Hay4HO- (hopMyITHpOBaTh U pelaTh
HCCIIE/IOBATEILCKMX | CTaHJAPTHBIC 3a/1a4d B HAYYHO-
3a71a4 C | UCCIIen0BaTEeIbCKON A TEIbHOCTH B
UCIIOJIb30BaHUEM BBIOpaHHOW 00JIaCTH XUMUH C




COBPEMEHHBIX HCIIOJIb30BAHHEM COBPEMEHHBIX

npubopoB U | IPUOOPOB U KOMITBIOTEPHBIX

KOMITBIOTEPHBIX TEXHOJIOTHH.

TEXHOJIOTHA. IIK-3.3. Bnameer  Teopueit u
HABBIKAMHU MPAKTUYECKOH pabOTHI s
pereHust (byHIaMEeHTATBHBIX 17§
MPUKJIATHBIX Hay4YHO-
HCCIIeIOBATEILCKUX 337124,

B  pesynprate ocBoeHus ~— aucuMIiuidHbl - «M30paHHBIE = TJAaBBl  XMMHYECKOTO
MaTepHaIOBEICHUS» 00YJarOITUHCS JTOJKEH:

3HaTh:

. OCHOBHEIE KJaCChI COBpPCMCHHBIX MAaTCpruajlioB, HX CBOIicTBA M 00JIaCTH MMPUMCHCHUA,

MIPUHIIAITEI BHIOOpA MAaTEpPHAIOB, OCHOBHBIE TEXHOJOTHYECCKHE IMPOIECCHI MPOU3BOJCTBA U
obpaborku marepuanos (ITK-2, TTK-3);

. 3aKOHOMEPHOCTH CTPYKTYpoOoOpa3zoBaHusi, (a30BbIC MPEBPAIICHUS B MAaTCpUAIAX, BIHSHHUC

CTPYKTYPHBIX XapaKTePUCTUK Ha cBoiicTBa Matepuaios (ITK-2, ITK-3);

CtpyKTypHBIE OCOOCHHOCTH TBEPJIBIX TEJ, CBSI3aHHbIE C HAJIUYHEM ACPEKTHBIX COCTOSHHMA
(TIK-2, TIK-3).

YMmeTh:

1.

Hw

[TpoBOIUTH SKCIEPUMEHTAIBHBIC HCCIICAOBAHUS B 00JaCTH CO3JaHUS M OKCIUTyaTallud
(GYHKIIMOHATIBHBIX ~MAaTEpPUAIOB M TEOPETHYECKH KOPPEKTHO HMHTEPIPETHPOBATH HX
pesyabtatel (ITK-2, TTK-3).

.BBI6I/IpaTB MaTrCprajibl I 3adaHHBIX YCJIOBI/Iﬁ OKCILTyaTalluu € Yy4Y€TOM Tpe60BaHHI>i

TEXHOJIOTHYHOCTH, SKOHOMHUYHOCTH, HAJCKHOCTH 1 aAonroBeuHocTr n3aenui (ITK-2, TTK-3).
[TpoBoauTh HU3MKO-XUMHUECKHI aHan3 TporieccoB U MaTepuaion (I1K-2, ITK-3).
Hcnonb30BaTh B3aMMOCBSI3b  CBOMCTB  BEIIECTB U CTPYKTYpbl JUld  (OPMHUPOBAHUS
IKCILTyaTalMOHHBIX XapakTepuctuk marepuainos ([TK-2, TTK-3).

PaboTath ¢ ycraHOBKaMH M npubopamMu (PU3HKO-XUMHUECKOTO SKCIIEPUMEHTA, UCTIOIb30BaTh
METOJIbI M alllapaTypy Ui aHanu3a pu3uko-xummudeckux xapakrepuctuk (I1K-2, TTK-3).

Baagern:

1.

2.

HaBbikaMu caMoCTOSTENbHOW PabOTHl ¢ y4eOHOW, HaydyHOW M CIIPaBOYHOHM JIMTEpaTypoii;
BECTH MOKCK U JieniaTh 0000menHbie BoiBo b ([TK-2, TIK-3).

HaBblkaMu MOATOTOBKM 0Opa3llOB MaTEpUANOB K aHAIM3Y B 3aBUCHUMOCTH OT IPUMEHSIEMOTr0
UHCTPYMEHTAJIBHOro MeToia 1 3a1auun uccnenoBanus (ITK-2, T1K-3).

HaBplkamMu TNpakTHUYECKOTO TPUMEHEHUS COBPEMEHHBIX MHCTPYMEHTAIBHBIX METOJ0OB
AJIEMEHTHOTO M BEIIECTBEHHOTO aHAIM3a B AHAJUTUYECKHX HCCIIEIOBAHUIX MaTepUaloB
paznmunoro cocraa (I1K-2, ITK-3).

. OCHOBHEIMH (bl/ISI/IKO-XI/IMI/I‘-ICCKI/IMI/I METOJaMM HCCJIEIOBaHUSI CBOMCTB M COCTaBa

Heopranndecknx marepuanos (I1K-2, TTK-3).
KomnbroTepHOl TeXHUKON ISl MOTYYEHHUS HEOOXOAMMOM HayYHO-TEXHUUECKOH nH(pOopMauu
U 00pabOTKH TaHHBIX dKCIIepUMeHTaNbHbBIX ucchenoBanuii (ITK-2, [TK-3).

IIpu mnpoBeneHun y4eOHBIX 3aHATUH oOecreuyuBaeTcs pa3BUTHE Yy OOYyUarOIMIMXCS

HABBIKOB KOMAHJHOW paboThl, MEXIUYHOCTHOW KOMMYHHUKAIMM, MPUHITUS  pEIlIeHUH,
JTUJEPCKUX KAYeCTB.



Hcnonb3yercst MpoBeAeHNE MHTEPAKTUBHBIX JIKLUH, IPYNIIOBBIX JUCKYCCHH, POJIEBBIX
UTp, MaTepruaibl HA OCHOBE HAay4YHBIX HCCIEJOBAaHH, B TOM YHCIE C y4ETOM PETHOHAJIBHBIX
ocoOeHHOCTEH  NPOQPEeCcCHOHANBHON  JEATENbHOCTH  BBIIYCKHUKOB W MOTpeOHOCTEH
paboTroaarenen.



5. Conep:kaHue M y4eOHO-MeTOAMYECKAsI KAPTAa JUCUUILTHHBI

Tao6auna 5.1
CamocrosiTesibHas1 paboTa
Homep HaumenoBanue TeMu(BOIlpOCOB), D p—— CTYZIeHTOB ®opmbl Ture
HeIeu H3yYaeMbIX M0 JAHHON JHCHHTUIHHE KOHTPOJISI patypa
Ja np Conep:xanue Yacol
1-2 Beenenue 3HaueHHE MAaTEpUATIOBENCHUS B PEIICHUU Ba)KHEUIINX
Ponr  MarepuasioB B COBpEMEHHOH TEXHUYECKUX TPOOJIEM, CHIKCHHS MaTepPHaIOEMKOCTH Korerer
TexHuke. KpaTkuil HCTOpUYECKHMI OYEepK 5 W3ENUH, TOBBIIEHUH MPOYHOCTH, HAJEKHOCTH U — Onpz)c,
pa3BUTHUSA MaTepUATOBEICHHUS. JIOJICOBEYHOCTH MEXaHU3MOB U puOOpPOB. 6 TpoBepKa /3, [1]- [9]
Knaccudukamums maTepualioB o COCTaBy, Knaccudukamms, cBoiicTBa, MapKHpOBKa W 00JacTh JOKIA]
CTPYKType, CBOWCTBAM W  0OJaCTsIM MIPUMEHEHUS KOHCTPYKITHOHHBIX MaTepHAaJIOB,
MIPUMEHCHUSL. MPUHIUTIBI ux BBIOOpA JUTST MPUMEHEHUS
B TIPOU3BOJICTBE.
3-4 OcHOBHBIE KOHCTPYKIIHOHHBIE Knaccudukamus  MetaioB.  JKene3oyriepoaucThbic
MAaTepPUAJIbI — METAUIBI M CIJIABBI CIUIaBbl — YYTyHBl W CTalld, UX XapaKTEPUCTHKA H Komerexr
XapakTep  MEXaTOMHOH  CBS3M B ¢usnko-xumudeckne cBoicTBa. Kiaccupukanms wu —_ OHP;C,
MeTanjiax. CBolicTBa METAaJJIOoB, 2 CBOMCTBa yIIEpPOJUCTHIX cTanei. JlerupoBaHue cranei. 6 IpoBepKa /3, [1]- [9]
OTIpeIesIEMbIE  METAJUTMYECKUM  THIIOM Brnusaue Jerupyrommx OSIEMEHTOB Ha CTPYKTYpy H TOKIaN
cBs3u.  Kpucrammmyeckoe — CTpoeHHe MeXaHW4YecKue CBoiicTBa craneil. Koppo3noHHOCTOMKIIE
MeTaJsIoB.  THIIBI ~ KPUCTAJUIMYECKHUX M KapocTolikume cramd. HepikaBeromme cramu U uX
pemerok. OCHOBHBIE HECOBEpPILIEHCTBA knaccupukanms. [lpuposa KOPpPO3MOHHOH CTOMKOCTH
KPUCTAJUIMYECKOTO  CTPOCHUS ©  HX HEP)KABCIOIIUX CTajei, O0JIACTH WX NPUMCHEHHUS,
BIIUSTHUE HA CBOWCTBA METAJLIOB. TepMHuUecKas 00paboTka.
OcCHOBHBIC CBEJICHHS O Ha3HAYCHUU U Tepapie crutaBel. Kimaccugukamnus TBEpAbIX CIUIABOB U
CBOWCTBAaX METaVIOB H CIUIABOB, O o01mas xapakTepHUCTHKA UX CBOMCTB.
TEXHOJIOTMH UX THojyuyeHus. OCHOBHbIE
BUJIBl KOHCTPYKLIMOHHBIX M CBIPHEBBIX,
METAJUIMYECKUX U HEMETAUTUYECKUX
MaTepHaJIOB.
5-6 MarepuaJsbl ¢ 0cOOBIMH MATHUTHBIMH Bri6op MarHUTOMSTKHUX u MAarHUTOTBEPIBIX
cBOlicTBAMH MaTePHAIOB I HW3IEIUA PasInYHOTO Ha3HAYEHHS. Koncnexr,
YCTHBIH onpoc,
MarHutHele CcTand W CIUIABBL, HX 2 | HemarautHeie ctamu ©  uyryHel. CrmmaBel € 6 TIpoBepKa /3, [1]- [9]
KiIaccupUKanys.  MarHuToMsTKHE | OCOOCHHOCTSIMH ~ DJIEKTPHYECKOTO  COTPOTHBIICHHMS. JOKIAN
MAarHUTOTBEpJbIE CTald U CIUIAaBBL [IpoBOTHUKOBBIE MaTepUajbl, PEOCTaTHBHIC CIUIABHI,




TpC6OBaHI/IH, MPpEAbABIACMbBIC K HUM.

CIUIABBI [UIS HarPEBATEJIbHBIX 3JIEMEHTOB, UX COCTaB,
CBOWCTBa U HanOosee pacpoOCTpaHEHHBIE MAPKH.

7-8 IIBeTHBIE MeTAJIBI H CIVIABBI CpoiicTBa M NPUMEHEHHE JIaTyHEH pa3NUYHbIX Mapok.
Menp u €€ CIUIaBHI. CeoiicTBa # BnusiHue copep:kaHus o0jioBa Ha CTPYKTYpPY U CBOMCTBaA Komerexr
MpUMEHEHHE TeXHU4ecKor Meau. CIutaBbl oNnoBAHHBIX  OpoH3. Kmaccudukamuss OpoH3 1O yeTHbI Onpéc,
Ha ocHOBe Menu. JlaTyHu; M3MeHEHHE uX TEXHOJIOTHYECKUM cBoiictBaM. CocTaB, CBOWMCTBa M TpoBepKa /3, [1]- [9]
CTPYKTYPBI U MEXaHUYECKUX CBOWCTB B 001acTH NPUMEHEHHS OJIOBSIHHBIX M O€30JIOBSHHBIX noxaz,
3aBUCUMOCTH OT COJEpXkKaHUS LIMHKA. (amroMHHUEBBIX, OepWIUIMEBBIX) OpoH3. MapkupoBka TeCTMpPOBAHUC
Knaccugukanus natyneit mo cocrany, 00pabaTbIBaeMBbIX JaBJICHUEM U JIUTCHHBIX OpPOH3.
CTPYKType u TEXHOJIOTHYECKUM
CBOMCTBaM. MapKupoBKa JaTyHEH.
9-10 CnJaBbl Ha OCHOBE AJIIOMUHMS, Haubonee pacrnpoctpaneHHble MapKu Ae(OPMHUPYEMBIX
MArHUsI H THTAHA QTIOMUHUEBBIX CIUIABOB, YIPOYHSIEMBIX TEPMUYECKOM Koncner,
CeoiicTBa W TIPUMCHCHHE AITIOMUHUSL. oOpabotkoit. CuaymMuH W Opyrue  JIMTCHHBIE ync;:;;s; I;ZC,’ [1]- [9]
OCHOBBI TEOpPUU TEPMUUECKOI 00pabOTKH ANMIOMUHHUEBBIC  CIUIaBbl:  TpeOOBaHMS K  HHUM. JOKIaz
QIIOMUHHMEBBIX CIIABOB. JIuTeWHBIE U IloBbllleHWE  CBOMCTB  JUTEWHBIX  AITFOMHHHEBBIX
nepopmupyemble  crmaBbl.  CrutaBbl, CIUIaBOB myTeM MoauduuupoBanus. Kapompodnsle
yIPOYHSAEMBIE W HE  YIpPOUYHsIEMbIC amoMuHUeBble cIulaBbl. CreueHHbIC aTIOMUHHUCBEIC
TEepMUYeCcKoil 00paboTKo. [ypantoMuH crutaBel  (CAC, CAIl). IlpumeHeHne aTrOMHUHHEBBIX
apyrue aeopMupyeMble allOMHUHHEBBIC CIUIABOB B MAIIMHO- ¥ IPUOOPOCTPOCHHH.
CIUIaBbl, YHPOUYHSEMbIE  TEPMHUYECKON
obpaboTkoii. Mx cocraB, TepMuueckas
o0OpaboTka, obnactn MIPUMEHEHUS,
MapKHPOBKA.
Baxneiimme criaBel HA OCHOBE MarHwus,
WX MAapKHpOBKa, COCTaB, CBOWCTBA W
00JIaCTH IPUMEHEHHUS.
Tutan u ero cmiaBbl, UX (U3KKO-
MEXaHUYECKUE CBOMCTBA.
11-12 Marepuajbl ¢ 0cOOBLIMU CtpoeHne M CBOKMCTBa IMPOBOIHUKOBHEIX MATEPUAIIOB, «
OHCIICKT,

3JIEKTPU4E€CKUMHU CBOICTBAMU
Marepuansl ¢ BBICOKOU AIEKTPUYECKON
MIPOBOIUMOCTEIO. [10TyTTpOBOTHHKOBEIE
Matepuabl. JJU3IeKTPUKH.
IHoponkoBbie MAaTEPHAJIBI
IToporikoBbie MaTepuanbl, UX CBOMCTBA,
MIPEUMYIIECTBA U HENOCTATKH, CIIOCOOBI

MNPpUMCHCHUC HX B MPOMBINUICHHOCTH. CTpOCHI/IC nu
CBOICTBa MOJIYIIPOBOAHUKOBLIX MAaTCpPHAIIOB. MCTOI[BI
TMMOJIYYCHUA CBEPXUUCTBIX MATCPHUAJIOB.

KOHCprKHI/IOHHBIe, HHCTPYMCHTAJIBHBIC n
CIICIIUAJIBHBIC ITOPOIIKOBBIC MAaTCpUAJIbI, obmacTu ux
IIPUMCHCHHUS.

YCTHBIH onpoc,
TpOBEpKa J1/3,
JIOKITa

[1]-[9]
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MOoJIy4CHUA.

13-14 HemeTanauyeckne MmaTepuabl CrekiokepaMuKa, CBOWCTBA M OOJIACTH MPUMEHEHHUSI.
CrekJ1000pa3Hble MaTEPHAJIDI, Crtpykrypa KepaMuKku. bruokepamuka u e€ mpuMeHeHHe. Komcrexr
KepaMHMKa H KOMIIO3HTBI Kepamuueckue kommno3utsl. Cutauisl. Metauinueckue yoTHEH oan)c,
CocraB u CTpOCHHE CTeKJIa. 2 | crekma. CpoiicTBa  MaTepHajioB  Ha  OCHOBE 6 TpoBepKa /3, [1]- [9]
[TpousBoacTBO CTEKJIa. dusuko- METAUIMYECKUX CTeKol. POoTo - M TEPMOXPOMHBIC hOSEN
XUMHYECKHE cBOiicTBa CTeKJIa. CTEKJIa.
[TpumeneHue CTeKIIa B Kommo3uioHHble MaTepuansl, UX KiacCUpuKanus u
MPOMBIILICHHOCTH. CBOJCTBA. KoMmoHeHTbI KOMIO3UIIMOHHBIX
Knaccudukammus kepamuku. Cwipbe I MaTepHUanoB.
HONy4YeHHs:  KepaMukd.  TexHoIorus
MOJYyYeHUS]  KepaMUKH. Buasl u
CTpYKTypa kepaMuku. KameHHOE JTUTHE.
Orneymnopsl, ux Kiaccudukarms.
ITenokepamuka. MuHepasipHas Bata.
15-16 IMomMepsbI 1 MIACTMACCHI [lnactmacchl: WX  COCTaB,  pPOJb  Pa3IHYHBIX
Knaccudpukanus noaumepos. OCHOBHBIE KOMIIOHEHTOB. Knaccudukanus IJIacTMAacC. CE;S;“;:I‘;’OC
MOHATHS u 0COOEHHOCTH 2 OcOOEHHOCTH  CTPOEHHS U CBOWCTB TEPMO- H 6 YHPOBepKa W, [1]- [9]
BBICOKOMOJICKYJISIPHOTO CTPOCHHUSI peakroruiactoB. [IpuMeHeHne IacTMacc B pa3inyHbIX JOKIAL
MOJIMMEPOB. ®dopma (cTpykTypa) oTpacisix MIPOMBIIILIEHHOCTH. ITonumepHbie
MaKpOMOJICKYJT - JMHeiHas, apMHUpOBaHHble MaTepuaibl. CHHTETHYECKHE KJIEH H
JeCTHUYHAs,  ceTyatas  (3aMKHyTas repMeTHKU. Pe3nHa Kak TOJNMMEpHbI  MaTepual.
MPOCTPAHCTBEHHAS). dusnyveckue CocraB pe3uHbl, HA3HAYCHHE PA3ITHYHBIX KOMIIOHEHTOB.
COCTOSTHHS HOJIMMEPOB - BiusiHue cepbl Ha CTPYKTYpy H CBOMCTBA PE3UHBL
CTEKJIO00pa3HOe,  BBICOKOAIACTUYHOE, Opranuueckue JJaKOKPaCOYHbIE MAaTEPHUAIIBL.
BSI3KOTEKyUee. TepMoMexaHHYECKUE
KPUBBIE. IIpupona BBICOKOM
9IIACTUYHOCTH.
17-18 HanomaTepuaJibl H HAHOTEXHOJIOTHH TpanmuuuOHHHBIE W COBPEMEHHBIE  TEXHOJIOTHU
BiusiHne  qucriepcHOCTH Ha  CBOWCTBA HOJTyYEHHsT  yIBTPAJUCIICPCHBIX MaTEpHaioB (METOIbI Koncnexr,
BEIIECTBA. KOHCTpYKITHOHHBIE XMMHUYECKOI TOMOTE€HH3aIH, HEPABHOBECHBIC METO/IBI, 6 };TC;:;;I?; ];?30’ [1]- [9]
HaHOMaTEPHAJIBL. DyHKIMOHATIBHBIC 2 | MeTO/ibl, OCHOBAaHHBIC HA CHHEPreTHKE XMMHYECKOTO U noknan
HaHOMaTEPHAJIBL. [Tpumenenue (HU3HYecKOro BO3JACHCTBHS, MEXaHHYECKUE U (DU3HKO-
HAHOMATEPHAJIOB B MUKPOJJIEKTPOHHUKE. XUMHYECKUE MPOIECChl TUCIEPTUPOBAHUS U CMEIICHUS
MOPOLIKOB).
HUTOT'O 18 54
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6. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

@opmbl  OopraHu3anuu OOy4YeHUS: MpPaKTHYECKHE 3aHSITHs, CaMOCTOsTEeNbHas pabora

CTYJIEHTOB (JOKJIaJibl, KOHCIIEKTHI, IPE3CHTAIMH ).

Jlis nocTHXKEeHHs TUIAHUPYEMBIX pPe3ylbTaToB OOyYeHHs B JUCIUIUIMHE HCHOJIb3YIOTCS
pasiauuHble 00pa30BaTENbHbIEC TEXHOJIOTHU:

1. Ungopmayuonno-passusarowue mexnosoeuu, HATPABICHHbIE Ha OBJIAJICHUE OOJBIINM
3armacoM 3HaHUHW, 3allOMHHAaHUE U CBOOOJHOE omepupoBaHue wuMH. Vcnonb3yercs
JCKIIMOHHO-CEMHUHAPCKUNA METOJI, CAaMOCTOSITEIbHOS HM3yYCHHE JUTEPATyphl, MPUMEHEHHE
HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTUH MJIs CAMOCTOATEIBHOTO TMOMOJIHEHHs] 3HAHWIA,
BKJIIOYAsl UCTIOJb30BAaHUE TEXHUYECKUX U AJIEKTPOHHBIX CPENICTB HH(POPMAIIUH.

2. JleamenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOJI02uU,  HAlpaBICHHbIE  Ha
dbopMupOBaHHE CUCTEMBI TPOPECCHOHATBHBIX MPAKTUYCCKUX YMEHHHA MPH IMPOBEICHUU
9KCIIEPUMEHTANBHBIX  HCCIEOBAaHUM, O00ECHeuYMBaIOMIUX BO3MOXHOCTh  KaueCTBEHHO
BBITIOJHATH MPO(ECCHOHATBLHYIO ACSITENLHOCTD. Vconbp3yeTcs aHanus3, CpaBHEHHUE METOI0B
npoBefeHUsT (U3NKO-XUMHUYECKUX HCCIEOBaHUN, BBIOOpP METOAa, B 3aBUCHUMOCTH OT
00BEKTa WCCIEIOBAHUS B KOHKPETHOW MPOU3BOJCTBEHHONW CHUTYAIlMH U €r0 MPaKTHYECKast
peanuzanmsi.

3. Pazeusarowue  npobremHO-opueHmuposanuvie  MexXHOlO2UuY,  HaNpaBlIICEHHbIE  Ha
dbopMUpOBaHHE U pa3BUTHE MPOOJIEMHOIO MBIIUICHUS, MBICIUTEIPHOW aKTUBHOCTH,
CIIOCOOHOCTH TMPOOJEMHO MBICIHUTh, BUAECTH U (POpMYIHpOBaTh MpoOIeMbl, BBIOMPATH
CIOCOOBI W CpEICTBA I MX pemeHus. Mcmonp3yroTess BUABI MPOOIEMHOTO OOYYCHUS:
OCBEILIEHUE OCHOBHBIX MpoOsieM (pU3NYecKol M KOJUIOMIHOM XMMHUU Ha JISKIHIX, y4eOHbIE
JTUCKYCCHH, KOJUICKTHBHAsI MBICIIMTEIbHAS ACSITEILHOCTh B TPYIIAX TNPH BBITIOJTHCHUH
MOMCKOBBIX J1a00OpaTOPHBIX padoT, pelleHue 3a/1ad MOBBIIMIEHHOW cioxHOCTH. [Ipu 3TOM
UCIIONIL3YIOTCSl TIEPBBIC TPU YPOBHSA (M3 UYETBIPEX) CIOKHOCTH M CAMOCTOSTEIHHOCTH:
npoOlieMHOE  H3JIOKEHHE  y4eOHOro  marepuana MpernojaBaTenem; CO3/IaHHE
npernoaaBaresieM MPOOJIEMHBIX CUTYyallui, a o0ydyaeMble BMECTE C HUM BKIIOYAIOTCS B UX
paspelieHue; MpernojaBaTesib JUIIb CO3AaeT MPOOJEMHYI0 CHTYAIUIO, a pa3peliaiT eé
o0ydJaeMbIe B X0JI€ CAMOCTOSITEIILHOU /IS TEIIBHOCTH.

4. Jluunocmmuo-opueHmuposarHvle MexHolo2UuY 00y4enus, 00eCTIeunBaroIue B X0/1€ Y4eOHOTO
mporecca y4eT pasjMdHbIX CIOCOOHOCTEH 00ydaeMbIX, CO3JaHUEe HEOOXOIMMBIX YCIOBUI
JUISL Pa3BUTUS MX WMHIUBUAYATbHBIX CIIOCOOHOCTEH, pa3BUTHE AKTHUBHOCTH IJUYHOCTH B
yaeOHOM mporiecce. JIMUHOCTHO-OPUSHTHPOBAHHBIC TEXHOJIOTHH OOYYCHHS PEATU3YIOTCS B
pe3ynbTaTe WHANBUAYAIbHOTO OOINEHUs TMpernojaBaTesis M CTyIeHTa TpHU clade
KOJUTOKBHUYMOB, TIpU BBIIOJIHCHUH JIOMAITHUX WHIUBUAYAIBHBIX 3aJlaHUH, IMOJATOTOBKE
WHAVBUAYAIBHBIX OTYETOB IO JTaOOPATOPHBIM paboTaM, pelIeHUH ONMMITUAJHBIX 3a/1ad, Ha
€XKCHEICTBHBIX KOHCYJIbTAIUSX.

WHHOBaIMOHHBIE CIOCOOBI M METOJBI, HCIIONB3yeMble B 00pa3oBaTeIBLHOM IIpoIlecce,
OCHOBaHbl Ha WCIOJb30BAaHUM COBPEMEHHBIX JOCTHKEHHH HaykKu H HH()OPMAIMOHHBIX
TEXHOJIOTHH. HaHpaBHeHBI Ha MOBBIIICHHUEC KAa4CCTBA MOATOTOBKU IMYTEM pPa3BUTHUA Y CTYJACHTOB
TBOPUYECKUX CIIOCOOHOCTE W  CaMOCTOSITENBHOCTH (METOJABI MPOOJIEMHOro OOydeHus,
UCCIIEIOBATENIbCKUE METO/bl, TPEHUHIOBbIE (OPMBI, PEHUTHHTOBBIE CHCTEMbl OOYyYEHUS U
KOHTpOJs 3HaHWW W J1p.). HameneHsl Ha aKTUBH3AIMI0 TBOPYECKOTO TMOTEHIMANA U
CaMOCTOSITENIbHOCTH CTYAEHTOB U MOTYT PEalu30BbIBaThCSl Ha 0a3e MHHOBALIMOHHBIX CTPYKTYP
(Hay4HBIX TaOOPaTOpPHUiA, IEHTOB, IPEINPHUITHIA U OPTAHU3AIIHI U Jp.).

B mporiecce o0y4yeHHs HMCMONB3YIOTCS AKTUBHBIE M HWHTEPAKTHUBHBIC (HOPMBI OOYUCHHS:
TBOpUYECKHE 3aJaHUs, pa3paboTKa MPOEKTOB, padoTa B MallbIX TPYIIAX, HCCIEIOBATEIbCKUI
MeTo/ 00yueHus, 00ydeHrne Ha OCHOBE OIBITA, TUCKYCCHOHHBIC TEXHOJIOTHH.

TpaguionHele JeKUMKM W Ja0OpaTOpHBbIE 3aHATUS TpoBoAATCS B (GopMe C
HCITIOJIB30BAHHUEM COBPEMCHHBIX MHTCPAKTUBHBIX TEXHOJIOTHUH.
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Jlexuusi-nuanor — coJiep:KaHue MOAAETCS Yepe3 CEpUI0 BOMPOCOB, Ha KOTOPHIE CTYIEHT
JIOJKEH OTBEYaTh HEMOCPEACTBEHHO B XO€ JICKIUH.

OmnnaitH-ceMHHAp — Pa3HOBUIHOCTH BeO-KOH(EpPEeHIINHN, TPOBEICHUE OHJIAH-BCTPEY MU
npe3eHTanmii yepe3 VHTepHeT B pekuMme peaabHOro BpeMeHH. Kakaplii M3 y4acTHUKOB
HAXOJUTCSl y CBOETO KOMITbIOTEpa (CPEACTBa CBA3M), a CBSI3b MEXKIY HHMHU IOJJCPKHUBACTCS
yepe3 VHTEpHET MOCPEIACTBOM 3arpyaemMoro MpHJIOKEHHUs, YCTAaHOBJIEHHOTO Ha KOMIIBIOTEpE
Kax1oro yuaactHuka (Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BuueokoHpepenncBsizu (BKC) — 310 TexHomorus
MHTEPAKTUBHOTO B3aUMOJICHCTBUS ABYX U OOJiee yYaCTHUKOB 00pa3oBaTENBLHOIO Mpolecca s
oOMeHa HH(pOpMaIMeil B pealiIbHOM pexXUMeE BPEMEHHU.

TexHosorus 3JI€KTPOHHOro oOyueHus (peajau3yercs IpuU IOMOUIM 3JIEKTPOHHOMN
obpazoBarenbHoil cpenbl COI'Y mnpu wucnonp3oBanuu pecypcoB ObC, mpu mnpoBeacHUH
aBTOMATH3MPOBAHHOTO TECTUPOBAHUS H T. II.).

Hcnonp3yloTesi TEXHOJIOTUHU ¢ PUMEHEHUEM TUCTAaHIIMOHHOTO 00y4YeHus Ha miaTdopme
«Moodle» http://Ims.nosu.ru/.

[Tpumeuanus:

1. Bce Bumel y4eOHOW pabOTBI MOTYT TPOBOJIUTHCS JAWCTAHIIMOHHO HAa OCHOBAHHH
JIOKQJIbHBIX HOPMATHBHBIX aKTOB.

2. B memsx peanuzanMd  HMHIUBUIAYATBHOTO TOAXOAa K OOYYEHHIO CTYICHTOB,
OCYILECTBIISIONIMX Yy4eOHBIM MPOIECC O WHAWBUAYAIBHOW TPACKTOPUU B paMKax
WHAMBUAYAILHOTO pabodero TIUlaHa, W3YYCHHWE JAHHOW JIUCIUIUIMHBI  MOKET
OCYILECTBIIATHCS Yepe3 MHIUBUIYaIbHbIE KOHCYJIBTALMU IMPEIOIaBaTelsi OYHO, B YaChl
KOHCYJIbTAIlMd, MO AJIEKTPOHHOW IOoYTe, a Takke ¢ wucnoib3oBanuem Cisco Webex,
w1aTGopMbl TUCTAaHIIMOHHOTO 00yueHus Moodle, nuyHblii KaOUHET CTyAEHTa Ha caiite
COr'Y, apyrux snementoB JMMOC COI'Y.

7. Y4eOHO-MeToHYecKoe o0ecneyeHne caMoCTOATEIbHOI padoThl

CamocrosTenbHas pabota o0ydaromuxcs SBISETCS OJHUM M3 BHJOB YYEOHBIX 3aHATHI.
CamocrosiTenbHast paboTa MPOBOJIUTCS C LEIbIO:
e cHUCTEMaTH3allUd W 3aKpeIUICHHs TIOJIyY€HHBIX TEOPETHYECKHX 3HaHUM H
NPaKTUYECKUX YMEHHH 00yJaromInuXCsl CTyJCHTOB;
e yruIyOJeHHS U paCIIUPEHUS TEOPETHUESCKUX 3HAHHA;
e (opMHUpPOBaHMS YMEHHUH HCHOJIB30BaTh HOPMATHUBHYIO, MPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CIIEIHATIbHYIO JINTepaTypy;
e (hopMupoBaHHS CaMOCTOSITETEHOCTH MBIIICHUS, CTIIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHHUIO M CaMOpeaIH3alii;
®  DPa3BUTHA HCCIEIOBATENBCKIX YMEHHIA.
CamocrosiTenbHass pabota 0OydarolIUXCsl OCYIIECTBISIETCS HAa MPOTSKEHUU U3YyYEHUs
BCEHl MUCLMIUIMHBI B COOTBETCTBHM C YTBEP)KJICHHOH B y4yeOHOM IUIaHE TPYAOEMKOCTBIO (JUIs
ouHOM popmbl 00yueHust 54 yaca) U COCTOUT U3:
e pabOTHl CTYICHTOB C JICKIMOHHBIMH MaTepHallaMH, TIONCKa ¥ aHaJn3a
JUTEPATYPHBIX NAaHHBIX W AJIEKTPOHHBIX MCTOYHHKOB MH(MOPMAIMH IO 3aJaHHON
TeME;
e  BBITNIOJHEHUS 3aIaHUM JJIs1 caMoCcTosATeTbHOM padoTsl B DMMOC COI'Y;
® U3ydYEHHs TEOPETHUYECKOTO MaTepHaia JUIs MOArOTOBKH K MPAKTHIESCKHM
3aHATHUSAM;
e pPabOTHI C TECTAMU U BOIIPOCAMH JJIsi CAMOIIPOBEPKH;
® [IOJrOTOBKHU JOKJIA/IOB;
® TIOJTrOTOBKHU K 3a4eTy.
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Tembl 1 pOpMBI BHEAYAUTOPHON CAMOCTOSITEIHLHON pabOTHI, €€ TPYIAOEMKOCTh
cozepxarcs B pazzene 5, Tadu. 5.1.

CaMocrosiTenbHast padoTa CTYJEHTOB IO AUCIHUILIUHE TMPOBOJUTCS B BHJIE MUCHMEHHBIX
JOMAIIIHUX 3aJaHui (KOHCIIEKTOB), & TAaK)K€ TMOATOTOBKU JIOKJIAIOB IO 3aJaHHON TeMaThKe.
Bompocel, BBIHOCHMBIE Ha CaMOCTOSATEIBHOE H3YyUCHHE, a Takke ydeOHas IuTeparypa u
METOJAMYECKUI MaTepuall 110 OpraHU3allMd CaMOCTOSTEIILHOW pa0OThl CTYIEHTOB OTPaKEHBI B
Y4eOHO-METONUYECKOW  KapTe  aucuuiinmabl  «30paHHbIe  TJIaBBl  XHUMHYECKOTO
MarepuanoBeneHus» (Tabi. 5.1.) u Ha caiite quctanimonHoro ooyuenust COI'Y.

CamocrosiTenpHas paboTa CTYJEHTOB JIOJDKHA COOTBETCTBOBATH Oosee TiTyOOKOMY
YCBOCHHMIO HM3y4aeMOro Kypca, (OpMHpPOBATH HAaBBIKM HCCIEAOBATEIbCKOW pabOTHl U
OPHEHTHPOBATh CTYIEHTOB Ha YMEHHUE ITPUMEHATh TEOPETUUECKUE 3HAHUS HA TIPAKTHKE.

CamocrosarenbHass paboTa [ODKHA HOCUTh CHCTEMaTHUYECKHH  Xapakrtep, OBITh
MHTEPECHOH 1 MPHUBIICKATEIbHON IS CTYACHTA.

Pe3ynbpratel  caMOCTOSTENHHOW  pabOThl  KOHTPOJHMPYIOTCS — MpermojaBaTelieM |
YUUTBHIBAIOTCSI TIPH aTTECTallMM CTyAeHTa (3auder). Ilpm 3TOM NpPOBOAATCS: TECTHPOBAHHE,
HKCIPECC-OMPOC Ha MPAKTHUYECKUX 3aHATHAX, 3aCIyIIMBaHUE IOKIAIOB, pedepaToB, MPOBEpKa
KOHCIICKTOB H T.I.

JIns TOATrOTOBKM K 3aHATHSM CTYJCHTBHI IOJIB3YIOTCS y4eOHUKAaMH M Y4eOHBIMU
MOCOOWSIMHU, YKa3aHHBIMH B CIIMCKE PEKOMEHJIOBAHHOW JIMTEpAaTyphl, a TaKXKE HMHTEPHET-
UCTOYHMKaMU. Bce Meroauueckue Marepuaibl MpPEACTaBICHBI B CHUCTEME AMCTaHIIMOHHOTO
oboyuenus COI'Y na mnardopme Moodle (http://dist-edu.nosu; http://Ims.nosu.ru).

Kpurepun ¢popMupoBaHusi 01leHOK NPH NPeICTABICHUM J0KJIA1a

OueHuBas I0KJIaJl, IpernoaBaTeab oOpaliaeT BHUMaHUE Ha:

- COOTBETCTBHUE COJICp)KaHMsI BRIOPAaHHOH TeMe;

- OTCYTCTBHUE B TEKCTE OTCTYIUICHHI OT TEMBI;

- co0IIOIeHUE CTPYKTYPHI pabOTHL, 1 €€ 000CHOBAaHHOCTB;

- yMeHHe paboTaTh C HAyYHOU JTUTEPATypOH - BEIWICHSTH IPOOJIEMY U3 KOHTEKCTA;

- YMEHUE JIOTUYECKU MBICIINTH;

- KyJIbTYpPY IMCBMEHHOU peuu;

- yMeHHe 0opMIIATh HAyYHbIH TeKCT (IpaBUIbHOE IPUMEHEHUE U 0(OPMIIEHUE CCHUIOK,
cocraBjieHre oubauorpadum);

- CIOCOOHOCTB BEPHO, 0€3 UCKAKEHUS NepejaTh UCIOIb3yeMblil aBTOPCKUN MaTepua;

- cobmoieHue TpedoBaHui K 00beMy pabOThI;

- aKKypaTHOCTb U MPaBUIBHOCTh O(POPMIIEHHUS, a TAKIKE TEXHUUECKOTO BBIOJHEHUS
paboTHI;

- BBICTYIUJICHHE 10 TeMe JIOKJIaZia M OTBETHI Ha BOIPOCHI CTYJCHTOB U MpPENoaaBaTelis Ha
3aHATHUH.

OneHo4YHbIii JUCT MOATOTOBKHU U BBICTYIUICHHUSA C TOKJIA0OM

1. Jokian cOOTBETCTBYET MPENIOKEHHON TeMe, IMEET BCTYIUICHUE, OCHOBHYIO YacTh,
3aKJTI0YEHHE, CIIUCOK TUTepaTypsl — 2 0.
2. Tema packpbITa MOJHOCTHIO, CTYICHT MPOJEMOHCTPUPOBAN CIIOCOOHOCTHh aHAJTU3UPOBATh
pa3Hble TOukH 3peHus — 1 0.
3. CoolmieHne caemano ¢ COOJMIOACHHEM HOPM COBPEMEHHOTO PYCCKOTO JIMTEPaTyPHOTO
S3bIKA U C TIPEJICTaBIIEHUEM Tpe3eHTanuu — 2 0.
MakcuMalbHO€E KOJIHYECTBO 0amioB — b.
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Cxema OLICHUBAHHUA JOKJIAaAa

Onenka, 6asa

Onucanune

S) Bo BBeaeHMH 4YeTKO CQOPMYIHUPOBAH TE3HC, COOTBETCTBYIOIIUI
(oT1M4HO) TeMe JO0KJIa/1a, BHIIIOJHEHA 33/1a4a 3aMHTEPECOBATh 00YJarOIIUXCS;
JieJIeHHE TeKCTa Ha BBEJCHHE, OCHOBHYIO YaCTh U 3aKII0UYECHHUE.
B ocHoBHOI yacTu:
JIOTUYHO, CBSI3HO U IIOJIHO JOKa3bIBAE€TCS BBIIBUHYTBIA TE3UC;
3aKJIIOYEHUE COJAEPKUT BBIBOJbI, JIOTUYHO BBITEKAIOLIUE U3
coJiep>KaHusl OCHOBHOM 4acTH;
JUISL BBID@XKEHHS CBOMX MBICIEH HE II0JIb3YeTCs YIPOILEHHO-
MIPUMHUTHUBHBIM SI3bIKOM;
JEMOHCTPHUPYET MOJTHOE MOHUMAaHHUE TPOOIEMBI;
MIpe/icTaBjeHa Mpe3eHTAlHs K TOKIay;
II0JIy4€HBbI ITPaBUJIbHBIE OTBETHI HA BCE BOIIPOCHI IIPENO1aBATENS.
4 Bo BBeneHun 4eTko cQOpPMYIMPOBAH TE3UC, COOTBETCTBYIOIIUN
(xopo1uo) TeMe JIOKJaJa, B  M3BECTHOM Mepe BBIINOJHEHA  3aJada
3aMHTEpPECOBaTh O0YUaAIOLIUXCS;
B OCHOBHOM YacTH JIOIMYHO, CBSI3HO, HO HEJOCTAaTOYHO IOJHO
JIOKa3bIBa€TCS BBIIBUHYTHIN TE3UC;
3aKJIIOYEHHUE COJAEPKUT BBIBOJbI, JIOTUYHO BBITEKAIOLIUE U3
CoJiep>KaHusl OCHOBHOM 4acTH;
IIpe/icTaBjIeHa IIPe3eHTALMS K TOKIay;
JUIS  BBIPQKCHHUSI CBOMX MBICICH CTyJIEHT HE MOJb3yeTcs
YIPOIIEHHO-TIPUMUTHUBHBIM SI3BIKOM;
II0JIyY€HBI ITPaBUJIbHBIE OTBETHI HE HA BCE BOIIPOCHI IIPENogaBaTells.
3 Bo BBegenun Tte3uc chOpMyIMpPOBaH HEUETKO WM HE BIIOJIHE
(YA0BJIETBOPUTEIBHO) | COOTBETCTBYET TEME BBICTYIJICHUS;
B OCHOBHOM 4aCTHU BBIABUHYTBIM TE€3HUC TOKA3bIBAETCSI HEOCTATOYHO
JOTUYHO (YOeIUTEeNbHO) U MOCIIEI0BATEIbHO;
3aKJIFOYEHNE COJIEP/KUT BBIBOJBI, HE IOJHOCTBIO COOTBETCTBYIOLNE
COZIEP’KAHUIO OCHOBHOM YaCTH;
IpEeICTaBlICHa  Mpe3eHTauuss K JOKIaay, HO  HMEKTcd
rpaMMaTHYeCKue OINOKH;
CTYJEHT HE CMOT YE€TKO OTBETUTH Ha BOIIPOCHI IPENOJaBaTENs;
SI3BIK paOOTHI B 1IEJIOM HE COOTBETCTBYET YPOBHIO MarkCTpaHTa.
2 Bo BBeneHun Tte3uc chopMyIMpOBaH HEYETKO WJIM HE BIIOJHE

(Heya10BJIETBOPHUTEJIBLHO)

COOTBETCTBYET TEME JIOKJIA/IA;
B OCHOBHOH 4YaCTH BLI}IBI/IHYTBIﬁ TE3UC JOKA3bIBACTCA HEAOCTATOYHO
JIOTUYHO (YOeIUTENbHO) U MOCIIEI0BATENBHO;

B 3aKJIOYEHHHM BBIBOABI HE  TMOJHOCTHIO  COOTBETCTBYIOT
COZIEP’KAHUIO OCHOBHOM YaCTH;

SI3BIK PaOOTHI B IIEJIOM HE COOTBETCTBYET YPOBHIO MarvuCcTpaHTa.

HpnMepHaﬂ TEMATHKA JOKJIAA0B IO JMCHUIIJINHE

1. Yyryn. Knaccudukanus u cBOHCTBa UyTyHOB.

2. YTIepoauCThIE CTAIIH.

3. HCPHPYIOH_II/IC 9JICMCHTBI 1 UX 3HAUYCHHUC.
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4. T'uapodusnyeckne CBONCTBA KOHCTPYKITMOHHBIX MaTEPHAIIOB.

5. CTeKI10 — COBpEMEHHBIN KOHCTPYKIIMOHHBIN MaTepHall.

6. Koppo3ust MeTaiioB u MeTosl O0pHOBI C HEl.

7. CrinaBbl Ha OCHOBE MEJIM M X POJIb B COBPEMEHHO MPOMBIIIIEHHOCTH.
8. Curasibl ¥ uX NPUMEHEHHUE.

9. XKenezobeToH.

10. [IpeBecuna u u3aenus U3 Hee.

11. l'mapoxkcuanaTut — NepCrleKTUBHBIA MaTepua Ui MEAUIIMHCKOW TEXHOIOTHH.
12. ’Kunkokpuctayinueckue MaTepuabl U UX MPAaKTUYECKOe TPUMEHEHHE.
13. Yruepoaabie COpOCHTHI B TeMOCOPOLIUH.

14. CrnaBbl METAJJIOB MEAMITUHCKOTO Ha3HAUYCHHUSI.

15. Meroibl MoJTy4eHus: IPEKYpPCOPOB KOHCTPYKLIMOHHBIX MaTEPHAIIOB.

16. CoBpeMeHHbIE KEpaMUUYECKHUE MaTepUAIIbI.

17. OrneynopHble MaTepUasbl B COBPEMEHHOM MTPOMBIIIJICHHOCTH.

18. Kepamuka u METO/IbI €€ MOTYUCHHUS.

19. NmmopTo3aMeniarome TEXHOJIOTHH 1 UX 3HAYCHHE.

20. TTomumepHBbIe MaTEPHUAIIBI U KX TIPUMEHEHHUE B IIPOMBITINICHHOCTH.

21. CoBpeMeHHbIE JTAKOKPACOUYHBIE MaTEPHAIIBL.

22. CUKKATHBBI ¥ UX KIaccu(pHUKaIus.

8. OueHouHbBIE cCpeCcTBA VISl TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH, PYyOe:KHOI aTTecTalluu U
MPOMEKYTOYHOH ATTECTAMM MO UTOTaM OCBOEHHS N CIUILTHHBI

TGKYH_IHﬁ KOHTPOJIb 3HAHUM MNpOBOAUTCA IIYTEM OLCHKHW BBIIIOJIHCHUSA BaﬂaHHﬁ K
IMPAKTUYCCKUM 3aHATUAM, a4 TAKIKC YCTHBIX OTBCTOB Ha NPAKTHYCCKUX 3aHATUAX, BI)ICTYHJIeHI/II\/JI C
AOKJIaAaMH, OOUCHKH MMOATOTOBJICHHBIX CTYACHTAMUA HPGSGHTaHHﬁ.

IIpumepsl 3aJaHNH K NPAKTHYECKUM 3aHATUAM

Kpurepun, onpenenstoniye KauecTBO MaTEpPUAIIOB.

ba3oBbIe MOHATHSA MAaTEpUATIOBEICHHUS.

OcHOBHBIE TEHJICHIIUYU Pa3BUTHs HAYKU O MaTepUalax.
Bimmstnue cocraBa v CTpYKTYpBl MAaTEpHAIOB HA MX CBOKCTBA.
CucTeMHBIN TOAXO0 K CHHTE3Y HOBBIX MaTE€pHAJIOB.
Marepuansl ciequaibHOIO HA3HAYEHUS.

TeopeTnueckue OCHOBBI pa3paOOTKH MarHUTHBIX MaTepHAalOB.
XuMHYecKkue crnoco0bl KOPPEKTUPOBKU MarHUTHBIX CBOMCTB.
JKecTkne u Msrkre MarHUTHBIE MaTEPHUAIIBL.

CrocoObI KOPPEKTUPOBKU MEXAHUYECKUX CBONCTB U KOPPO3UOHHOM CTOMKOCTH.
Jleruposanue.

MeToabl TOBEPXHOCTHOTO YIIPOYHEHHUS CTAIIBHBIX U3EIIHAMN.
3akajnka, OTIYyCK, HICKyCCTBEHHOE CTapEHUE.

A30THUpOBaHKE U HAYTJIEPOKUBAaHUE TOBEPXHOCTHU CTaJleH.
[TnanupoBaHue U ATUTUPOBAHHUE.

Juddysnonnas Metanauzanus.

Kunkokpuctaminueckue MaTepraibl.

Mertonapl nonyuyenus KK-marepuaios.

Ob6nactu npumenenus KK-marepuaos.

Hanomarepuassi.

OcHOBHBIE METO/IBI TOTYYEHHS] HAHOMATEPUAJIOB.

CoNoOAWNE

NNRPRREPEPRERRERRE
POOWoo~NoORAWNEO
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22.
23.

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

Paznuunst HaHOMaTepHaIoB U KOJIIOUIOB.

OnuimTe OCHOBHBIC KOHCTPYKITMOHHBIE MaTepUaJIbl, UCIIOIb3YEMbIC IPU KOHCTPYHUPOBAHUH
YCTaHOBOK T'a30(pa3HOro CHHTE3A.

KpuocunTes marepuasoB B ra3oBoii (paze, ero npeuMymiecTa u HeJJ0CTaTKH.

Meton PVD B cuHTe3€ KOHCTPYKIIMOHHBIX MaTEpUaIOB.

Metox CVD u ero npeumymiectsa nepea merogom PVD.

Martepuasnsl Ha OCHOBE TUTATUHEI MPHU pa3pabOTKe MEIUIIMHCKHUX TIPErapaToB.
HNmriopT3aMenaromye MaTepuaibl TPy JICYCHUH HAPKOTHYECKUX OTPABJICHHH.

Marepuansl A4Jis1 SHTEPOCOPOIUH.

Matepuaibl 1Jis yaaJleHuss TOKCUKAaHTOB Ha OCHOBE X€JIaTOO0Pa3yIOIIUX JIMTAHIOB.

8. OneHouHbIE CpeACTBA VISl TEKYIEr0 KOHTPOJIA yCIIeBAeMOCTH, PyOe:KHOM aTTecTAlMU U

l'lpOMe)KYTO‘IHOﬁ aTrreCTanuu 1o uToraM OCBOCHUSA JTUCHUIIJIHUHBI

Texkymuil KOHTpOJIb 3HAHUW IPOBOAMUTCS IIyTEM OLICHKHM BBINOJHEHUs 3aJaHuil K

MPAKTUYECKUM 3aHIATHUSM, a TAKKE YCTHBIX OTBETOB Ha MPAKTUUYECKUX 3aHATUSIX, BHICTYILIEHUM C
JOKJIaaMu B pedepaTraMu, OLIEHKH MTOJATOTOBICHHBIX CTYJICHTAMU MPE3CHTALINN.

Bonpocwt 015 nposedenusn pyoeicrno2o KOHmposa 3HAHU:

1 pyOeskHbIi KOHTPOJIb B opMe KOJIOKBUYMa MJIH co0ecel0BaAHUSA:

NS

10.

11.
12.

13.

14.

15.
16.

17.

Ponp maTepuasioB B COBpEMEHHOM TEXHHUKE.

Kpatkuii ucropudyeckuii ouepk pa3BUTHS MaTEPUATIOBEACHUSI.

Krnaccudukanus maTepranoB M0 COCTaBy, CTPYKTYpe, CBOWCTBAM U 00JIACTSM IPUMEHEHHUSI.
3HaueHUE MaTEepPHANIOBEJCHUS B PEUICHUHM BAXKHEHIIMX TEXHUYECKHX MPOOIEM, CHUKCHHS
MaTEepUATIOEMKOCTH HW3/CINNA, TOBBIIMIEHUA TPOYHOCTH, HAJACKHOCTH W JIOJITOBEYHOCTH
MEXaHHU3MOB U TPUOOPOB.

OcCHOBHBIE KOHCTPYKIIHOHHBIE MaTEPHAIIBI — METAJUIbI M CILIABHI.

Xapaktep MeXaTOMHOM cCBsi3M B MeTawiax. (CBOWCTBAa METaIOB, OIpeAeseMble
METaJUTMYE€CKUM THUIIOM CBSI3H.

Kpucrannnueckoe cTpoeHHe METauioB. THIBI KPUCTAIMYECKUX pemeToK. OCHOBHBIE
HECOBEPIICHCTBA KPUCTAUIMYECKOTO CTPOCHUS M X BIIMSHUE HA CBOMCTBA METAJIJIOB.
OCHOBHBIE CBEJICHHSI O HAa3HAYEHHHM M CBOMCTBaX METAUIOB M CIIABOB, O TEXHOJIOTHUU HUX
MOJTyYSHUSI.

OcCHOBHBIE BUJIbI KOHCTPYKIIMOHHBIX U CHIPHEBBIX, METAJUTMUECKUX U HEMETANTMUECKUX
MaTepHaioB.

Knaccudukanus meramion. JXKene30yraepoaucTbie CIUIaBbl — YYTYHBI U CTAH, UX
XapaKTEePUCTUKA U (PU3UKO-XUMUYECKHE CBOMCTBA.

Knaccudukanus u cBOHCTBa YIIIEPOJUCTHIX CTaJeH.

JlerupoBanue craneil. BiausiHue JErUpyrONIMX 3JEMEHTOB Ha CTPYKTYPY U MEXaHUUYECKUE
CBOMCTBA CTaJICH.

KopposunonHocToiikue u xapocToiikue ctanu. HepkaBeromye craiu U uX KiacChupUKaIms.
[Tpupona KOpPPO3MOHHON CTOWKOCTH HEPIKABEIOMIMX CTaliel, 00JIacTH WX NPUMEHEHUs,
TepMHuueckas o0paboTka.

Teepapie crnaBel. Kriaccudukaius TBEpIbIX CIUIABOB M 00Ias XapaKTePUCTHKA HX
CBOJCTB.

Martepuansl ¢ 0COOBIMH MarHUTHBIMU CBOMCTBAMU.

MarnuTtHbele CTajld W CIUIaBbl, UX Kiaccudukanus. MarHUTOMSTKAE U MarHUTOTBEP/IbIC
CTall U CTIaBbl. TpeOoBaHUS, MPEABIBIIEMbIC K HIM.

Bp1OOp MarHUTOMSATKMX ¥ MarHUTOTBEPJBIX MATEPUATIOB JUISl HU3JCTUN Pa3IndHOTO
Ha3HA4YCHHUS.
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18.

19.

20.

21.

22.

23.

Hemaruuthapie cramu u  uyryHel. CmiaBel € OCOOEHHOCTSMHU  AJIEKTPUYECKOTO
COTIPOTUBIICHUSI.

[TpoBOAHMKOBBIE MaTe€pUallbl, PEOCTAaTHbIE CIUIABBI, CIIaBbl Ul HarpeBaTENIbHBIX
3JIEMEHTOB, UX COCTaB, CBOMCTBA U HaubOOJIee pacpoOCTPaHEHHbIE MAPKH.

[{BeTHBIEC METAJLIBI U CILJIABBI

Menp u eé€ cruiaBel. CBOMCTBA M TPUMEHEHHE TEXHUYECKOW Meau. CruiaBbl HA OCHOBE MEJIU.
Jlatrynu; M3MEHEHHE UX CTPYKTYpbl M MEXaHMYECKHMX CBOMCTB B 3aBUCUMOCTHU OT
coJlepKaHus IUHKA.

Knaccugukanuss naryHeii 1o cOCTaBy, CTPYKType M TEXHOJOTMYECKHM CBONCTBAM.
MapkupoBka jiaryHeil. CBOIMCTBA U IPUMEHEHHUE JTATYHEH Pa3IMYHbIX MapOK.

Bnusiaue conepkaHust 010Ba Ha CTPYKTYPY M CBOMCTBA OJIOBSHHBIX OpoH3. Kimaccudukarms
OpoH3 MO TexHoJornyeckuMm cBoiictBam. CocTaB, CBOWcTBa M 00JIaCTH NPUMEHEHUS
OJIOBSIHHBIX W 0€30JIOBAHHBIX (QTIOMHUHHMEBBIX, OCpPWIIMEBBIX) OpoH3. MapKupoBKa
00pabaThIBacMBIX JABJICHUEM U JTUTCHHBIX OPOH3.

2 py0e:kHbIii KOHTPOJIb B (popMe KOJLUIOKBHYMA HJIM cO0ece0BaAHMS:

10.
11.

12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.

CriaBbl Ha OCHOBE JIFOMUHUS, MarHus U TutaHa. OOmast XapaKTepuCTHKA.

CpoiictBa M mnpuMeHeHHe amoMHUHUA. OCHOBBI TEOPUM TEPMUYECKOH 00paboTKH
AIIOMUHHUEBBIX CIUIaBOB. JIuTeliHbIe U 1epOpMUpPYEMBIE CIIIABBI.

CrnnaBbl, yOpoOYHsSi€eMble U HE YIPOYHsEMble TepMHUECKOW 00paboTkoi. JlypaatoMuH U
npyrue aehopMupyemMble aTFOMUHUEBBIE CIUIABBI, YIPOUHsEMbIE TEPMUIECKOH 00pabOTKOA.
Hx cocraB, TepMuyeckas 00paboTka, 0071acTH IPUMEHEHUS, MAPKUPOBKA.

HaubGonee pacnpocrpaHeHHble Mapku J1e(QOpPMUPYEMBIX  QJIIOMHHHUEBBIX  CIUIABOB,
YIPOYHSIEMbIX TEPMUUECKON 00pabOTKOM.

CunyMuH U JIpyrue JIMTEHHbIE aJIOMUHUEBbIE CIUIaBbl: TpeOoBaHMsI K HUM. lloBbllieHue
CBOWCTB JINTEHHBIX QTIOMUHHUEBBIX CIIJIABOB IIyTEM MOJIU(UIIUPOBAHHUS.

Kapornpounsie amoMmuHueBble ciuiaBbl. CnedeHHble antomuHueBble ciiaBbl (CAC, CAIl).
[TprMeHeHHe aTFOMUHUEBBIX CIUIABOB B MAILIMHO- U IPUOOPOCTPOCHUH.

Baxkneiimue criiaBbl Ha OCHOBE MarHus, UX MapKHpOBKa, COCTaB, CBOMCTBA U 00JIacTH
IIPUMEHEHHS.

Tutan u ero crasel, UX GU3NKO-MEXaHUYECKHUE CBOICTBA.

Marepuansl ¢ 0COOBIMM  DJIEKTPUYECKHMMH CBOMCTBaMH. Marepuanasl € BBICOKOM
AIIEKTPUYECKON MTPOBOAUMOCTHIO.

[TomynpoBoIHUKOBBIE MaTEpHUAIBL. J{UINEKTPUKH.

[TopomikoBble MaTepuainbl, WX CBOICTBa, NPEUMYILIECTBA W HEJOCTAaTKH, CIIOCOOBI
MOJIyYEHUSI.

Hemerannnueckue MaTepuansl, X KJacCUPHUKAIUS.

Crekno00pa3Hble MaTepUalibl, KEPaMUKa U KOMIIO3UTHI.

CocraB u ctpoenue crekia. [Ipon3BoacTBo crekina. OU3NKO-XUMHYECKUE CBOWCTBA CTEKIIA.
[TpuMeHeHne CTEKIa B TPOMBIIITIEHHOCTH.

Knaccudukanus kepamuku. Celpbe Uil TONTY4€HUS KEpaMUKH. TEeXHOIOTHs MOTyYSHUs
KEpaMHKHU.

Bunel u cTpykTypa KepamMHKH.

CrekiokepaMuKa, CBOMCTBA U 00JIACTH IPUMEHEHUSI.

bruokepamuika u e€ npuMeHEHHE.

Kepamunueckue komno3utsl. Cutamisl. MeTamumueckue cTekia.

Komnosumnmonnele  Marepuanbl, HX Kilaccuukamuss u  cBoiictBa. KoOMIOHEHTHI
KOMIIO3UI[MOHHBIX MaTEPUaOB.

Kamennoe muth€. Orueynopsl, ux kiaccudukanus. [lenokepamuka. MuHepanbHast Bata.
[Tommmeps! 1 m1actmaccesl. Knaccugukanus noimmepos.
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23.

24.

25.
26.

27.
28.

29.
30.
31.

PO

o

10.

11.
12.

13.

14.

15.
16.

17.

18.

19.

OCHOBHBIE TIOHATHS U OCOOEHHOCTH BBICOKOMOJIEKYJISIPHOTO CTPOEHHs noaumepos. dopma
(cTpykTypa) MakpoMOJIeKyJd — JMHEHHas, JIECTHUYHAs, cerdatas (3aMKHYyTas
IIPOCTPAHCTBEHHAs).

dusnuecKkue CoCTOSAHUS MOIMMEPOB — CTEKJIO00pa3HOE, BEICOKOIIACTUYHOE, BA3KOTEKYUEe.
Tepmomexannueckue kpusble. [Ipupoa BBICOKON 3JIaCTUYHOCTH.

[TnacTmaccel: uX cocTaB, pojib pa3IMYHbIX KOMIIOHEHTOB. Kiaccudukanus miactmace.
Oco0OeHHOCTH CTpPOEHUsl U CBOMICTB TEpMO- M peakTomiacToB. I[IpuMeHeHue ruiactmacc B
pa3IMYHBIX OTPACIIAX MPOMBINUIEHHOCTH. [ToMMepHbIE apMUPOBaHHBIE MAaTEPHAJIBL.
CuHTETHYECKHE KJIEU U TEPMETUKH.

Pesuna kak mnomuMepHsli Marepuan. CocTaB pe3uHBl, Ha3HAYCHUE Pa3IMYHBIX
KOMIIOHEHTOB. BinsiHMEe cepbl Ha CTPYKTYPY U CBOMCTBA PE3UHBI.

Opranndeckue JaKOKpaCOYHbIE MATEPUAIIBI.

Hanomarepuaiibl 1 HaHOTEXHOJIOTUU. BilnsiHUE NHCIIEPCHOCTH HA CBOMCTBA BELIECTBA.
Koncrpykunonnsie HanoMaTepuansl. O yHKIMOHaAIBHBIE HAHOMaTepuansl. [Ipumenenne
HAaHOMAaTEpPHAJIOB B MUKPOAJIEKTPOHUKE.

Bomnpocsl k 3a4ety

Posip MaTepranoB B COBpPEMEHHOM TEXHUKE.

Kpatkuit uCTOpu4ecKuii O4epK pa3BUTHUS MAaTEPUATIOBEICHUS.

Knaccugukaius MatepuanosB 110 cOCTaBy, CTPYKTYpe, CBOWCTBAM U 00JIACTSIM IPUMEHEHMSL.
3HaueHUE MaTEepPUAIOBEACHUS B PELICHUH BAKHEHIIMX TEXHUYECKUX IPOOJIEM, CHUKECHUS
MaTEpUATIOEMKOCTH H3/€I1i, NOBBILICHUM IPOYHOCTH, HAAEKHOCTU M JOJITOBEYHOCTH
MEXaHHU3MOB U IPHOOPOB.

OcHOBHBIE KOHCTPYKIIMOHHBIE MaTEPHAIIbI — METAJLIbI U CILIABHI.

XapakTep MeXaToMHOW cBs3u B Merauiax. CBoiicTBa METaJIOB, OINpEeIsieMble
METAJIJIMYECKUM TUIIOM CBSI3U.

Kpucrannnueckoe crpoeHre mMetauioB. TUIbl KpucTaIMdeckux pemeTok. OCHOBHBIE
HECOBEPIICHCTBA KPUCTAILINYECKOIO CTPOEHUS U UX BIMSIHHUE HA CBOMCTBA METAJIIIOB.
OcHOBHBIE CBEJIEHUS! O HA3HAYEHUM U CBOICTBaX METAJUIOB M CIUIABOB, O TEXHOJOTHMH HX
MOJIyYEHUSI.

OcHoBHbIE BU/Ibl KOHCTPYKLIMOHHBIX U CHIPBEBBIX, METAIUIMUECKUX U HEMETAITMYECKUX
MaTepUasoB.

Knaccudukanus meramion. XKene3oyriaepoaucTbie CIUIaBbl — YyTYHBI U CTATH, UX
XapakTepUCTHKa U GU3NKO-XMMHUUYECKHE CBOMCTBA.

Knaccudukanus u cBONCTBa YIIIEpOJUCTBIX CTaJIeH.

JlernpoBanue craneil. BiausHue JIETHpYOUX 3JIEMEHTOB Ha CTPYKTYPY M MEXAaHUYECKUE
CBOMCTBA CTaJEH.

Koppo3uonnocroiikue u sxapoctoiikue cranu. HepkaBeromye cTany U UX KiaccUpUKaIMsL.
[Tpupona KOpPpO3MOHHON CTOMKOCTH HEpKaBEIOIIMX CTajiel, 00JIacTh MX HPUMEHEHUs,
TepMuYeckas o0paboTKa.

Teepnpie criaBbl. Kiaccudukainus TBEpIbIX CIUIABOB M 00Ias XapaKTepUCTHKA HX
CBOMCTB.

Marepuainsl ¢ 0cOOBIMH MarHUTHBIMHU CBOICTBaMHU.

MarHuTHBIE CTAJIM U CILJIaBbl, UX KIacCUpUKaIMsi. MarHUTOMSTKHE U MarHUTOTBEpbIe
CTaJlu U cruiaBbl. TpeOoBaHUs, IPEAbIBIIEMbIE K HUM.

Bb160p MarHUTOMATKUX ¥ MarHUTOTBEPBIX MATEPUAIOB Ul U3AEIUNA Pa3IuIHOIO
Ha3HAYCHMUS.

Hemarnutable cramu u  9yryHsl. CrulaBbBl ¢ OCOOCHHOCTSMH — DIIEKTPHUUYECKOTO
COTPOTUBIICHUS.

ITpoBOAHMKOBBIE MaTepHalbl, PEOCTAaTHBIE CILIABBL, CIUIAaBbl Il  HArpeBaTENIbHBIX
3JIEMEHTOB, UX COCTaB, CBOMCTBA U HauboJIee pacIpoOCTPaHEHHbIE MAPKH.
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20.

21.

22.

23.

24.
25.

26.

217.

28.

29.

30.

31.
32.

33.
34.

35.
36.
37.

38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

48.
49.

[[BeTHBIE METAIIIBI U CIIABBI

Menp u e€ crutaBbl. CBOMCTBA M MPUMEHEHHUE TEXHUYECKOU Meau. CrilaBbl HA OCHOBE MEJIH.
JlaTyHu; u3MEHEHHME UuX CTPYKTYpbl M MEXAHUYECKUX CBOWCTB B 3aBUCHUMOCTH OT
CoJIepXaHusl LIMHKA.

Knaccugukanuss naryHell 1O COCTaBy, CTPYKType M TEXHOJOTMYECKHM CBONCTBAM.
MapkupoBka jiaryHeil. CBOMCTBA U IPUMEHEHHUE JITATYHEH Pa3IMYHbIX MapOK.

Brusinue comepikaHus 0J10Ba Ha CTPYKTYPY U CBOMCTBA OJIOBSHHBIX OpoH3. Kiaccudukarus
OpoH3 MO TexHoJoruyeckum cBoiictBaM. CocTaB, CBoOWcTBa W 00JACTH MNPUMEHEHUS
OJIOBSIHHBIX W O€30JIOBSHHBIX (QJTIOMHHHUEBBIX, OEpHUIMEBBIX) OpoH3. MapKupoBKa
00pabaThIBacMBbIX JaBJICHUEM U JTUTCHHBIX OPOH3.

CriiaBbl Ha OCHOBE JIFOMUHUS, MarHus U TutaHa. O0mast XapakTepuCTHKaA.

CpoiicTBa u mnpuMeHeHHEe amoMUHUA. OCHOBBI TEOPUM TEPMHUYECKOH 0O0padOTKu
IIOMUHUEBBIX CIIJIABOB. JIuTeiHbIe U 1e()OpMUpPyEMbIE CILIABBI.

CmnaBel, ynpoyHsieMble M HE YIpPOUYHsSEMble TepMuyeckoil oOpaboTkoil. JlypamtoMuH u
npyrue aepopMupyemble aTFOMUHUEBBIE CILIaBbI, YIIPOYHIEMbIE TEPMUUYECKONH 00pabOTKOM.
Ux coctaB, TepMuueckas o0paboTka, 00J1acTH MPUMEHEHHS, MAPKUPOBKA.

HaubGonee pacmpocTpaHeHHble Mapkud Je(OpMUPYEMBIX  allFOMHUHHUEBBIX  CIUIABOB,
YIPOYHSEMbIX TEPMUUECKON 00paOOTKOM.

CunyMuH U JIpyrue JIMTEHHBIE aTlOMUHUEBBIE CIUIaBbl: TpeOoBaHUS K HUM. [loBblleHUE
CBOMCTB JIUTEIHBIX AJIFOMUHUEBBIX CIUIABOB ITyTEM MOAU(PHUIMPOBAHUS.

Kaporpounsie amomunueBbie cruiaBbl. CrieueHHble amomuHueBbie craBel (CAC, CAII).
[TpyMeHeHre aTIOMUHHUEBBIX CILIABOB B MAILIMHO- U IPUOOPOCTPOEHHUH.

Baxxneiimue cruiaBpl Ha OCHOBE MarHus, MX MapKHUpPOBKA, COCTaB, CBOWCTBA M 00JIACcTH
MIPUMEHEHUS.

Tutan U ero craBel, X GU3NKO-MEXaHUUYECKHUE CBOICTBA.

Marepuansl ¢ OCOOBIMH  JJIEKTPUYECKMMU CBOMCTBaMHM. Marepuanbsl C  BBICOKOH
AIIEKTPUYECKON TPOBOAUMOCTBIO.

[TonynpoBoIHUKOBBIE MaTepuaibl. JIUIIEKTPUKH.

[TopomikoBble MaTepuainbl, WX CBOICTBa, MPEUMYILIECTBA W HEJOCTAaTKH, CIIOCOOBI
MOJIyYEHHUSI.

Hemerannnueckue MaTepuanbl, X KIacCUPUKAIHS.

Crexno00pa3Hble MaTepuabl, KEpaMUKa U KOMITO3UTHI.

Cocras u crpoenue crekia. [IponsBonctso crekna. PU3NKO-XUMUYECKUE CBOMCTBA CTEKIIA.
[TpyMeHeHre CTeKIa B IPOMBIIIJIEHHOCTH.

Knaccudukanus kepamuku. Celpbe Ui MONTYYeHUS KEPaMUKHA. TEXHOIOTHSI TOTYYCHHUS
KEepaMHKHU.

Bunbl 1 cTpyKTypa KEpaMHKHU.

CrekiiokepamMMKa, CBOMCTBA U 00JIaCTH TPUMEHEHHUS.

bruokepamuka u e€ NpUMEHEHHE.

Kepamunueckue komno3utsl. Cutamisl. Metaminueckue cTekia.

Kommno3ummonnele  Marepuanbl, #X Kilaccuukamuss u  cBoiicTBa. KOMIOHEHTHI
KOMIIO3UI[MOHHBIX MaTEpUajOB.

Kamennoe nuth€. Oraeymnopsl, ux kiaccudukanus. [leHokepamuka. MuHepanbpHas Bata.
[Tonmumeps! u macTMaccesl. Kitaccudukanus moimmMepos.

OCHOBHBIE TIOHATHS U OCOOEHHOCTH BBICOKOMOJIEKYJISIPHOTO CTpOEHUs mojumepoB. @opma
(cTpykTypa) MakpoMoOJIeKya —  JWHEWHas, JIECTHUYHAs, ceTdatas (3aMKHYyTas
MPOCTPAHCTBEHHAs).

@u3nyecKue COCTOSHUS MOTUMEPOB — CTEKI000pa3HOE, BHICOKOAIACTUYHOE, BSI3KOTEKYyUee.
Tepmomexannueckue kpusble. [Ipupoaa BHICOKOH 3J1aCTUUHOCTH.

[TnacTMaccel: UX cOCTaB, poJib pa3InYHBIX KOMITOHEHTOB. Kitaccuduxanus niactmace.
OCOOeHHOCTH CTPOEHHUSI M CBOMCTB T€PMO- M peakToruiacToB. IIpuMeHeHue ruiactmacc B
pa3IMYHBIX OTPACIAX MPOMBIIUIEHHOCTH. [lolnMepHbIe apMUPOBAaHHbBIE MaTEpPHAIIBI.
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50. CuHTeTHYeCKHuE K€U U TEPMETHKH.

51. Pesuna kak monuMepHbI Marepuan. CocTaB pe3WHBI, Ha3HAYCHUE PaARITUYHBIX

KOMIIOHEHTOB. BiMsiHME cepbl Ha CTPYKTYpPY U CBOMCTBA PE3UHBI.
52. OpraHuueckue JJaKOKpacOUHbIe MaTepUaJIbl.

53. Hanomatepuasbsl 1 HAHOTEXHOJIOTUH. BIusiHIE AUCIIEPCHOCTH HA CBOMCTBA BEIIECTBA.
54. KoncTpykuroHHbIe HaHOMaTepHalibl. OyHKIIMOHAIbHbIE HaHOMaTepuansl. [IpumeHenue

HaHOMATCPUAJIOB B MUKPOIJICKTPOHUKE.

q)opMa IMPOBCACHUA 3a4CTa. CMCIIaHHAA — IMCbMCHHAA U YCTHAA.

OIIeHI/IBaHI/Ie 0TB€Ta CTYJACHTA Ha 3a4Y€TE

Xapaxmepucmuka omeema

Ouenka

JlaH MOJHBIN, pa3BEepHYTHIM OTBET HA IOCTABJICHHBIA BOIPOC, MOKa3aHa
COBOKYIIHOCTb OCO3HAHHBIX 3HaHUH 00 O0OBEKTe, NPOSBIAIOLIASCT B
CBOOOHOM OIEPUPOBAHUH MOHSATUSMHU, YMEHUH BBIICIUTH CYIIECTBEHHbBIE
U HECYLIECTBEHHBIE €ro NpU3HAKH, IPUYUHHO-CIEICTBEHHBIE CBS3H.
3HaHue 00 00bEKTe AEMOHCTpUpYETCs Ha (POHE MOHUMAHHMS €ro B CUCTEME
JTAHHOW HAayKH ¥ MEKIUCUUIUIMHAPHBIX cBsizeld. OTBeT opmynupyercs B
TePMHUHAX HAYKH, U3JI0KEH JIUTEPATYPHBIM S3BIKOM, JIOTUYEH, JOKa3aTeJIeH,
JIEMOHCTPHUPYET aBTOPCKYIO MO3ULIMIO CTYJEHTA.

3auTeHo

l[aH HOJ'IHBIfI, pa3BepHyT51171 OTBET HA IOCTaBJICHHLIN BOIIPOC, IIOKA3aHO
YMCHHUC  BBIACIWMTL CYHICCTBCHHBIC W  HCECYHICCTBCHHBLIC IIPU3HAKU,
IPpUYIUHHO-CIICACTBCHHBIC CBA3U. OTBET Y4EeTKO CTPYKTYPHUPOBAH, JIOTUYCH,
H3JI0KCH B TCPMHUHAX HAYKH. OIIHaKO JO0MYIICHBI HC3HAYNUTCIIbHBIC OImuOKU
WM HCEAOYCTHI, HCIIPABJICHHLIC CTYACHTOM C IIOMOINBKO «HABOJAAIIUX»
BOITPOCOB MPEIIogaBaTeClIsA.

3auTeHo

Jlan TOJNHBIM, HO HEAOCTAaTOYHO IOCIEAOBATENbHBIA OTBET Ha
MIOCTABJIEHHBIM BOMPOC, HO NpPU OSTOM T[OKAa3aHO YMEHHE BBIJICIHUTD
CYLIECTBEHHBIE U HECYILECTBEHHBIE NTPU3HAKU U IPUYUHHO-CIICICTBEHHBIE
cBsa3u. OTBET JIOTMYEH W HU3JI0KEH B TEpPMHUHAX Hayku. MoryTr ObITh
JOMYLIeHbI ONIMOKU B ONpPEENIEeHUH OCHOBHBIX MOHATHH, KOTOPBIE CTYIEHT
3aTpyaHSETCS] UCIPAaBUTh caMoCTOsTeNbHO. PeueBoe odopmienue tpedyer
IIONPABOK, KOPPEKLIUU.

3a4uTeHo

JlaH HENOJHBIM OTBET, JOTHMKA U MOCIEA0BATEIBHOCTD U3JI0KEHHUSI UMEIOT
CYyIIECTBEHHbIE  HapymieHus. JlonmymieHsl TIpyOble  OMMOKM  IpHU
ONPEACICHUN CYHNIHOCTH pPACKPHIBAEMBIX IOHSITUH, TEOPUH, SIBICHUM,
BCIICJCTBUE  HEIIOHMMAaHMS  CTYJEHTOM  HUX  CYHIECTBEHHBIX U
HECYILIECTBEHHBIX NPU3HAKOB U CBs3ed. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpbITh KOHKPETHBIE IpPOsBICHUS OOOOILICHHBIX 3HAaHUM He
MMOKa3aHO. JlOMOMHUTENbHBIE U YTOUHSIOIIME BOIPOCHI MPENOJABATENs HE
MPUBOJAT K KOPPEKLUHUH OTBETa CTYJAEHTA HE TOJBKO Ha IOCTABJICHHBIN
BOIIPOC, HO U Ha JApPYyrue BOIMPOCH TUCHUIUIMHBL. PeueBoe odopmieHue
TpeOyeT MOonpaBoK, KOPPEKIIUH.

He 3auTeHno

IToka3zarenu u KPUHTEPHUHA OLICHUBAHUA KOMHETeHIll/lﬁ Ha PA3/IMIHBIX ITalax ux

¢dopmupoBaHusi, ONMcaHUE IKAJ OLEeHUBAHUS

YpoBenb chopMUPOBAHHOCTH KOMIIeTEeH M
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«MUHIMAJIbHBI
YPOBEHb
He IOCTUTHYT»
Onenka
«HE 3aYTEHO»

«MuHNMAILHBIA
YPOBEHb»
Onenka
«32YTEHO»

«CpenHuii ypoBeHb»
Ounenka
«3aYTEHO»

«BbICOKMH yPOBEHb»
Onenka
«3aYTEHO»

Komnemenyuu ne

Koumnemenyuu

Koumnemenyuu

Komnemenuuu

chopmuposativl. cpopmuposativi. cpopmuposativi. cpopmuposativl.
3HaHUA 0TCyTCTBYIOT, | ChopMUPOBaHEI 3HaHuA oOmmpHBle, | 3HAHUA TBepIbIC,
YyMEHHsT W HaBBIKH He | 0a30BbIC CTPYKTYpBI | CHCTEMHEIE. apryMeHTHUPOBaHHbIE,
c(hopMupOBaHEI. 3HAHUM. YmMmenus HOCAT | BCECTOPOHHHUE.
YMeHus pparMeHTapHbl | PEMPOTYKTUBHBIN YMmenus YCTEITHO
u HOCAT | Xapakrep, MPUMEHSIOTCS K
PENPOAYKTUBHBIH MIPUMEHSFOTCS K | pelIeHuI0 KaK TUIOBBIX,
XapaxTep. PpelLIeHHIO TUTIOBBIX | TAK W HECTaHJAaPTHBIX
HemoHcTpupyercs 3aJaHUM. TBOPYECKUX 3aJaHUM.
HU3KUH ypoBeHb | JleMOHCTpupyeTcs JeMoHcTpupyeTcs
CaMOCTOATEIbHOCTH JOCTaTOYHBIA YPOBEHb | BBICOKHIA
MPaKTUYECKOT0 HABBIKA. | CaMOCTOSTEILHOCTH YPOBEHBCAMOCTOSITEIIBH
YCTOHYHUBOTO OCTH, BBICOKAs
PaKTHIECKOTO aIafITHBHOCTh
HaBbIKA. MPAKTHIECKOTO HABBIKA
Onucanue KpuTepueB OLEHUBAHUS
OO0yyaromuiics OOby4aromuiics OO0yuaromuiics OO0yuaromuiics
JEMOHCTPHUPYET: JIEMOHCTPHPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET:
- CylecTBEHHbIE MPOOeNbl | - 3HaHUs | - 3HAHWE U TIOHUMaHUe | - riy0okwue,
B 3HAaHUAX  Y4eOHOTO | TEOPETHIECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
Marepuaa; MaTepHana; KOHTPOJIHPYEMOTO apryMEHTHPOBaHHBIC
- JIOITYCKAIOTCS | - HEMOJHBIE OTBETHl Ha | 00bEMa MPOTrPaMMHOTO | 3HAHUS IPOTPaMMHOTO
MPUHLIUITHAIEHBIE OIMOKA | OCHOBHBIC BOTIPOCHI, | MaTepuana; MaTepuana;
NpU OTBETC HAa OCHOBHBIC | ONIMOKM B  OTBETE, |-  TBEpAble  3HAHUS | - TIOJHOE TOHUMAaHHE
BOTIPOCHI, OTCYTCTBYET | HEIOCTATOYHOE TEOPETUIECKOTO CYLIHOCTH u
3HaHWE€ W  TIOHMMaHUE | IOHNMaHWE CYIIHOCTH | MaTepuaa. B3aMMOCBSI3H
OCHOBHBIX  TOHATHH W | M3JIaraeMbIX BOIIPOCOB; | -CITIOCOOHOCTH paccMaTpuBaeMbIX
KaTeTrOpHii; - HEYBEpEHHbIE M | yCTAHABIUBATH U | IPOIIECCOB M SIBIICHHI,
-HETIOHNMAaHWEe CYITHOCTH | HETOYHbIE OTBETHI Ha | OOBSICHATH CBSI3b | TOUHOE 3HaHUE
JIOTIOJTHATEIEHBIX JIOTIOJTHUTEIIbHBIC NPAaKTUKK W TEOPHUHU, | OCHOBHBIX IIOHSATUH B
BOIIPOCOB B paMKax | BOTIPOCHI; BBISIBIISITD paMKax 0O0CYXIaeMbIX
3aJlaHui; - HEJIOCTaTOYHOE | IPOTHBOPEYNS, 3aJ]aHUH;
- OTCYTCTBHE  yMEHWHs | BIaJIeHHE JIUTEPATypOH, | MPOOIEMBI ul|- CHOCOOHOCTH
BBITIOJIHTh TPAKTUYCCKHE | PEKOMEHIOBaHHOMN TEHJICHIINW Pa3BUTHS; yCTaHaBJINBATh u
3a/1aHus, IPOrPaMMOi - [IpaBUIIbHBIE 1 | OOBSCHSTH CBSI3b
peayCMOTPEHHBIC JTVCIUTUTNHBI; KOHKPETHBIE, 0e3 | MPaKTUKU U TCOPHH;
MPOTPaMMOii TUCIIUIUIMHBI; | - yMeHHue 0e3 TpyObIX | rpyOBIX omuooK, | - JIOTUYECKH
- OTCYTCTBHE TOTOBHOCTH | OLIMOOK pemiath | OTBETHI Ha | MOCJeI0BaTEIbHEIE,
(crmocobHOCTH) K | IpaKTUYECKUE 3aJaHVs, | TOCTABJICHHbBIC coepKaTelbHbIE,
JUCKYCCHM WM HH3KYIO | KOTOpBIE CJIEJIyeT | BOTIPOCHI, KOHKDPETHEIE u
CTETICHh KOHTAaKTHOCTH. BBITIOJTHUTb. - YMEHHE  pemaTh | UCYEPIBIBAIOIINE
MIPaKTUYECKUE 3a/IaHUs, | OTBETHI HA BCE 3aJ[aHMUA,
KOTOpbIE clenyer | a TaKxKe
BBIIIOJIHUT; JIOTIOJTHUTETbHBIE
- BJIQJICHHE OCHOBHOW | BOIIPOCHI 3K3aMEHATOPA;
JIUTEpPaTypou, - YMEHHE  pemaTh
PEKOMEH/I0BaHHOM MPaKTHYECKUE 3a/1aHUS;
MIPOTpaMMOit - cBOOOHOE
JUCIUILIAHBL; WCTIOJIb30BaHHE B
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- HaJu4ure cOOCTBEHHOM

OTBCTaX Ha BOIIPOCHI

000cHOBaHHOMH MaTepuajIoB

TTO3UITIH 10 | peKOMEHIOBaHHON
00Ccy)1aeMbIM OCHOBHOW u
BOIpOCaM. JIOTIOJTHUTETBHOM
Bo3MoxHbI JIUTEPATYPBL.
HEe3HAYHUTEIHHBIE

OTOBOPKHU u

HETOYHOCTHU B

PACKPBITHH OTIEIBHBIX
MOJIO’KEHUH BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETAaX.

9. YueOHO-MeTOANYECKOE M HH(POPMALIMOHHOE 00ecTiedeHne TUCIIHIINHBI
Jlureparypa
@) OCHOBHaA Tumepamypa:

CyBopoB, D. B. MarepuanoBeneHue: METOAbl HCCIEIOBAaHUS CTPYKTYpbl M COCTaBa
MaTepuainoB: yuebHoe mocobue s By30B / D. B. CyBopoB. — 2-e u3f., nepepad. u aom. —
Mocksa: M3garensctBo HOpaiit, 2021. — 180 c. — (Bricimiee oopazoBanune). — ISBN 978-
5-534-06011-9. Tekcr:  osmektponuwii /[ DBC  IOpaiit  [caiit].
URL: https://urait.ru/bcode/468284

Pxesckas, C.B. Marepuanosenenue: yueonuk mis By3oB / C.B. PxeBckas. — 4-¢ w3,
nepepadb. u gon. — Mocksa: Jloroc, 2006. — 424 c.: wun.,rabm., cxem. — (Homas
VuuBepcuterckas ~ bubnmmorexka). —  Pexxum  pgocryma: o MIOJIITHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=89943 — ISBN 5-98704-149-X. —
TexcT: aIeKTpOHHBIH.

Connues, 0.I1. Matepuanosenenue: npumeHenue u Boioop marepuanon / FO.I1. Connues,
E.M. bop3enko, C.A. Bonorkanuna. — Cankr-IlerepOypr: Xumuszaar, 2020. — 200 c.: wi. —
Pexxum noctyna: mo moamucke.

— URL:https://biblioclub.ru/index.php?page=book&id=102722 . — ISBN 978-5-9388-361-5.
— TekcT: 2JeKTPOHHBIN.

OU3NKO-XMMHUYECKHE  OCHOBBI ~ CO3/IaHUSl  aKTHBHBIX ~ MaTepuaioB:  y4yeOHUK  /
M.®. KynpusHos, lO.B. KabGupo, A.I'. Pynckas u np.; FOxHbll denepanbHbIit
yauBepcuteT. — PoctoB-Ha-Jlony: HOxHbIil denepansubiii yHusepcuter, 2011. — 278 c. —
Pexum JIOCTyTMa: o HOJIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=241105 — ISBN 978-5-9275-0847-1.
— Tekcr: 2eKTPOHHBIH.

HanorexHomorun u crenuansHble Matepuansl: yueOHoe mocobme / FO.IL. ConHues,
E.N. Tlpsxun, C.A. Bonorxanuna, A.Il. Tletkosa ; mox pen. FO.I1. ComnneBa. — CaHKT-
[etepbypr: Xummznat, 2020. — 336 c.: wi. — Pexxum pgoctyma: 1O MOJIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=98343 — bubGmuorp.: c¢. 313-315. —
ISBN 978-5-93808-346-3. — TekcT: 311eKTPOHHBII.

0) oonoanumenshasn 1umepamypa
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https://urait.ru/bcode/468284
https://biblioclub.ru/index.php?page=book&id=89943
https://biblioclub.ru/index.php?page=book&id=102722
https://biblioclub.ru/index.php?page=book&id=241105
https://biblioclub.ru/index.php?page=book&id=98343

6. MarepuanoBenenue u TexHoJorus MarepuanioB B 2 4. Yacte 1. ydueOHMK 1711 BY30B /
I'. TI. ®etucos [u ap.]; mox penakmueit I'. I1. derncoBa. — 8-¢ u3n., mepepad. U gom. —
Mocksa: UznarensctBo FOpaiit, 2020. — 406 c¢. — (bakanaBp. AkageMHuecKuil Kypc). —
ISBN 978-5-534-14075-0. — Tekcr: onekrponnsiii // DBC IOpaiir [caiit]. —
URL: https://urait.ru/bcode/467545

7. MarepuaioBeacHHE U TEXHOJOTUs MaTepuanoB B 2 4. Yacte 2 . y4eOHUK Uit By30B /
I'. I1. ®etucon [u ap.]; orBercTBeHHbIN pepakTop I. I1. detuco. — 8- u3x., mepepad. u
non. — Mocksa: U3gatensctBo FOpaiit, 2020. — 410 ¢. — (bakanaBp. AkageMU4ecKui
kypc). — ISBN 978-5-534-12890-1. — Tekcr: anekrponnsiii // DBC IOpaiit [cait]. —
URL.: https://urait.ru/bcode/467546

8. Tapmmnu, A. II. MarepuanoBenenue. TexHudeckas KepaMHKa B MAalIMHOCTPOCHUH :
yaeOHuK 17151 By30B / A. Il. I'apmunH. — 2-¢ u3a., ucnp. u npon. — Mocksa : M3gaTenbeTBo
FOpaiit, 2020. — 296 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-01484-6. — Tekct
: anexktpouubii // DBC FOpaiir [caiir]. — URL.: https://urait.ru/bcode/451808

9. Taszenayp, E.I. Meroasl uccnenoBanusi mMarepuanos: yueOHoe mocobue / E.I'. T'azenayp,

JI.B. Ky3bmuna, B.M. Kpamenunun. — KemepoBo: KemepoBckuii rocyaapCTBEeHHBIN
yauBepcurer, 2013. — 336 c¢. — Pexum [gocryma: 1o  TOJNHCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=232447 (nata oOpareHus:

18.01.2021). — ISBN 978-5-8353-1578-9. — TekcT : 3J€KTPOHHBIIA.

8) cospemennvle npogeccuonanvhvle 6a3vl OAHHBLIX, UHPOPMAUUOHHBIE CRPAGOYHDLE
cucmemul, 371eKMPOHHbBIE 00PaA306amenbHblE PECypPChbl

ObecnieueH  OCTym K  COBPEMEHHBIM  Npo(ecCHOHAIBHBIM ~ 0a3aM  JaHHBIX,
MHQOPMAIIMOHHBIM  CIPAaBOYHBIM UM TIOMCKOBBIM CHCTeMaM (TpeOyeTcs perucTpanus B
oubmmorexke COI'Y):

1. Dnektponnas Oubnuoreka nucceprauuu u aBTopedeparoB PI'b (OBl PI'b)
(https://dvs.rsl.ru).
2. DOBC «YuuBepcuterckas oubanoreka online» (https://biblioclub.ru).
3. OBC «Hay4nas snexkrponHas oudnuoreka eLibrary.ruy» (http://elibrary.ru.)
4. VuusepcambHas 0a3 ganneix East View (https://dlib.eastview.com). Jlorun:
Khetagurov; ITaposas: Khetagurov
3bC «KoncynbranT cTymeHTay. http://www.studentlibrary.ru
OBC «tOpaiiT» - oOpazoBaTenbHas Cpela, BKIIOYAONIas BUPTYaJbHbIN YNTAIBHBIN 3ai
y4eOHHKOB M YYEOHBIX MMOCOOMII OT aBTOPOB M3 BeAyIIMX BY30B Poccum mo Bcem
HaMpaBJICHUAM | crierraabHocTsIM (WWW.biblio-online.ru)
7. HWudopmarmonno-npapoBoit nopran «I"apant» (http://www.garant.ru/).
8. CnpaBounas npaBoBas cucrema Koncynerant [Lmoc (http://www.consultant.ru/

oo
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https://urait.ru/bcode/467545
https://urait.ru/bcode/467546
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CocTaB JIMIEH3NOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOTO
odecrneveHusl, B TOM YHCJIEe 0T€4eCTBEHHOT0 MPOU3BOJACTBA

Ne i/t HaumeHoBaHue Ne noroBopa (JMueH3Ms)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 .
AHTHBUPYCHOE No 17E0-180222-130819-587-185 ot 26.02.2018 r.
3. nporpammuoe obecnieuenue | 10 14.03.2019 r., npoanena o 2021 r.
Kasperksy Total Security
[Iporpamma niis 9BM «bank | Pa3zpaboTtka cory CBUIIETENBCTBO 0
4 BOIIPOCOB JIJIsl KOHTPOJIS rOCy/IapCTBEHHONW PETUCTPAIMH TMPOTPAMMBI IS
' 3HAHUI OBM Ne 2015611829 ot 06.02.2015 1. (6eccpouno)
CiscoWebex- Cucrema | OO0 AiictekaoroBop Ne J[83-2020 ot 10.08.2020-
= MIPOBEICHUS BEOMHAPOB. 10.08.2021 r.

Cucrema moucka TekcToBblx | Ne 795 ot 26.12.2020 1. (meicTBUTENICH [0
6. 3aMMCTBOBaHHUM 30.12.2021 r.) ¢ BAO «AHntu-ILnaruar

«ArTumiarnar.BY3»

[Tporpammuoe obGecneuenue | CBOOOIHOE IPOrpaMMHOE oOecrieyeHue
L penakrupoBanus | (6eccpodHO)

7. xumudeckux  opmya  Isis
Draw

Cucrema tectupoBanus | Ne 468 or 03.12.2013 r. UII Cynratynun P.T.
8. Sunrav WEB Class (6eccpouno)

10. MaTepuajabHO-TeXHHYECKOE OCHALIEHHE THCIIUITHHbI

[IpoBeneHne AMCUMIUIMHBI  OOECIIEYEHO BCEM  HEOOXOAMMBIM:  J1abOpaTOPHBIM
obopynoBaHueM, MpuOOpaMH, MaTepuajaMy, OINEPATHBHBIM JOCTYIIOM K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM TaHHBIX, HHPOPMAIIHOHHBIM CITPABOYHBIM U TIOMCKOBBIM CUCTEMAaM.

YHuBepcuter 00€creurnBaeT BO3MOKHOCTh CBOOOTHOTO MCIOJIb30BAHUSI KOMITBIOTEPHBIX
TeXHOJoruil. Bce KOMIbIOTEpHBIE KIACChl YHUBEPCUTETa OOBEIWHEHBI B JOKAIBHYIO CETh, CO
BCEX y4e€OHBIX KOMIBIOTEPOB UMEETCS BhIX0Jl B IHTEpHET.

ObecnieunBaeTcs AOCTYI K HHGOPMAIIMOHHBIM pecypcaM, K 0a3aM TaHHBIX, B YUTATBHBIX
3aJIaX K CIPABOYHOM M HAYYHOH JHUTEpaType, K MEePUOJNYECKUM H3AAHUSAM B COOTBETCTBHH C
HAlpaBlieHUEM  TOATOTOBKHA. KOMIIBIOTEpHl  OCHAIIEHBl  HEOOXOAMMBIM  KOMIUIEKTOM
JUTIEH3UOHHOTO MTPOTPAMMHOTO 00€CTICUEHUS.

JlaGoparopus o01ueil, pusnyecKoi M KOJIJIOUIHOH XMMHUM J1JIs1 IPOBEIeHUS
NPAKTHYECKUX 3aHATHI: TIPEN01aBaTeIbCKUN CTOM, CTYJ, CTOJIBI M CTYJIbS ISl 00yJaroImuxcs,
71abopaTOpHbIE CTOJbI, KJIACCHAs JOCKA.

MyabsTuMeauiinoe o0opynoBanue: MynbTUMEIUHHBIN IPOEKTOP C SKPAHOM
(Mynptumenuitabiii mpoextop OPTOMA projector DX32, ¢ mOTOIOYHBIM KpeIJIeHHEM U Hao.
kabeneit. Kommbrorep a/komir. kimacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
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O3VY+/knaBuart. ¢ MporpaMMHBIM O0OeCIiedeHUEM, BBIXOJIOM B CeTh IHTEpHET 1 JOCTYIIOM B
3NIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBarenbHyto cpeny COI'Y.

IIporpammuoe odecieuenne: 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 (CBo6onnoe I10); Cucrema TecTupoBaHus
Sunrav WEB Class (beccpounoe I10); [TporpammHaoe obecnieueHre Aisi pe1akKTHPOBAHHS
xumudecknx hopmyin Isis Draw (beccpounoe I10); Koncynprant mitoc; Cuctema momcka
TEKCTOBBIX 3auMcTBOBaHUI «AHTHILIaruat BY3»; [Iporpamma mis 9BM «bank BonpocoB aiis
KOHTpOJIs 3HaHui»; ["apant; Cisco Webex; 7eMOHCTpallnoOHHbIE U Y4eOHO-HAIJISIHbIE TOCOOMS
(BuAeonpe3eHTaIH)

JlaGopaTtopHoe o0opyaoBaHue: BBITSDKHOM mikad, axBaauctwuisitop JD-25, Ttepmocrar
TC/120 CIT1Y, neur mydensHast [IM-8, cereBoil BcTpsxuBarens, nentpudyra OITH-3, Bech
nabopatopusie dnekTporHsie EK-300, Becer WT-250, Becsr ananmutraeckue SHINKO HT 84CE,
pH-merp-mmmmBonsT™erp pH-150 MU, pH-merp pH-340, monomep M-510 (cranmaprtHslii),
koHaykromerp AHMOH-4100, koraykroMerp «Ikcrept» 002-2-6H, memranka marautHas 13-
6110 c¢ momorpeBom, OaHs BonsHas, MHKpockom «Mwup 2», Hedemomerp HODM,
cunektpodoromerp I[13-5400Y D, dhotomerp doroanekrpuueckuiit KOK-2, pedhpakromerp NPO-
454b-2M, mnomspumerp kpyroBod CM3. HeoOxomumpli Ha0Op XWMHUYECKOW TMOCYABl U
PEaKTUBOB.

YueOHble ayIUTOPUH [JISl IPOBEAeHHs IPYNNOBBIX U HHAMBUAYAIbHBIX
KOHCYJIbTAUMH, TEKYIIer0 KOHTPOJISI M IPOMEKYTOYHOH aTTeCTALMH, a TAKKe
CaMOCTOSITEJIbHOI Pa0d0ThI 00y4arOIIMXCH:

IIpenoaaBaTeIbCKUN CTOJI, CTYJI, CTOJIBI M CTYIbs JUIs o0yyaromuxcs, kadeapa, KjiaccHas JocKa.
MyabTuMenuiinoe odopynoBanue: MutepaktuBHas nocka Smart Board. Pabouas cranus: RU
Ergo Home 123/ Keyboard USB/mouse optical USB/400 W 17; npoekiroHHOe
MyJIbTUMEANIHOE 000pyI0BaHUE (MYIbTUMEINITHBIN TpoekTop Optoma Dx 327 ¢ moTon04YHBIM
kperienueM - KpoHmreiH Kromax PROJETOR-10 st npoekTopoB 3 CT. HAKJIOH; 3KpaH
DINON Manual 180x180 MW) ¢ nporpaMMHbIM o0ecriedeHrneM, BEIXOI0M B ceTh IHTepHET u
JIOCTYTIOM B DJIEKTPOHHYIO HH(POPMaIIMOHHO-00pa3oBatenbHyto cpeny COI'Y.

IMporpammuoe oGecmeuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInNRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Security Cloud; Kaspersky Free (Csob6oxnoe I10);
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe 110); IIporpammHoe obecrieuenue amns
penaktupoBanusi xumuueckux ¢opmyn Isis Draw (Beccpounoe I10); KoncysnpranT mitoc;
CucremMa noucka TEKCTOBBIX 3aMMCTBOBaHUM «AHTuIUiaruat.BY3»; Ilporpamma ans O9BM
«baHK BOMPOCOB [Uisi KOHTPOJIs 3HaHui»; ['apanT; Cisco Webex; nemoHcTpalmoHHbIE 1 y4eOHO-
HarJIsIIHbIE TTOCOOus (BUEOTpEe3eHTAITH ).

KoMnbroTepHslil KJjace JJsl NMPOBeIeHUs] TEKYLIero KOHTPOJS W MPOMEKYTOYHOM
aTTecTallMi, a TAKKe CAMOCTOSITEJIbHON Pad0Thl 00y4AIOIIMXCH:
MPETnoAaBaTeNbCKUIA CTOM, CTYII, CTOJBI U CTYIbS JIJIs o0y4aromuxcs, kadeapa, KiaccHas JocKa.
OobopynoBanue: KoMmnbroTepsl AJisi KOMIBIOTEPHOTO KJIacca B KOMIUIEKTE - C MPOrPaMMHBIM
obecrnieueHrneM, BBIXOI0M B ceTh VIHTEpHET U JOCTYIOM B DJIEKTPOHHYIO HH(POPMAIIHOHHO-
oOpazoBarenbhyto cpeny COI'Y; ucrounuku 6ecniepeboitHoro nutanus, [ppon, koMmmyTaTop 17
knacca D-Link DGS-10240, untepakTiBHas gocka 78 (1702070/15112/11344/2+ mpoextop
Beno MX503.
IIporpammuoe o6ecnieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10);
[IporpammHuoe obecnieueHue st penakTupoBanus xumudeckux Gopmy Isis Draw (beccpodnoe
[10); KoncynbranT miatoc; CucrtemMa MOMCKa TEKCTOBBIX 3aMMCTBOBAaHUN «AHTUIIaruat BY3»;
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[Mporpamma mus DBM «bank BompocoB Juis KOHTpousiss 3Hauuii»; ['apant; Cisco Webex;
JEMOHCTPAIIMOHHBIC U yU4eOHO-HATTIsAHbIE TOCOOUs (BUACOMIPE3CHTALIHS).

bubanorexka, B TOM 4YHC/Ie YUTAJIbHBIA 3aJI: CTOJBI M CTYJbsl I OOydYaroIIuXcs,
KOMITBIOTEPHl B KOMIUIEKTE€ C MPOrpaMMHBIM OOECIEYCHHEM, BBIXOJOM B ceTh MHTepHET U
JIOCTYTIOM B 3JIGKTPOHHYIO HH(OpMaMOHHO-00pa3oBarensHyo cpeay COI'Y.
IIporpammuoe odecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Koucyasrant mitoc; I'apant; Cisco Webex.
OBbC «YuuBepcurerckas oudarnoreka ONLINE» https://biblioclub.ru
OBC «Koncynbrant cryaeHTa» http://www.studentlibrary.ru
3BC «tOpaiit» www.biblio-online.ru
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