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Pabouas mporpamMma coctaBieHa B cooTBeTcTBUM ¢ DenepaibHbIM TOCYAapCTBEHHBIM
oOpa3oBaTelbHbIM  cTaHzaproM 1o  HamnpasiaeHuto  04.04.01  Xumusa, nporpamMma
«AHaTUTHYECKass XUMUS», YTBEP)KICHHBIM IMpHKa3oM MuHHCTEpCTBa 00pa3oBaHMsI M HAYKU
Poccutickoit @eneparuu ot 13.07.2017 1. Ne 655, yueOHBIM TUIAaHOM MTOATOTOBKH Marucrpa 1o
HanpasieHuto 04.04.01 Xumus, nporpamma «AHATUTHYECKAsE XUMUSD), YTBEPKICHHBIM YYEHBIM
coetoM ®I'BOY BO «COI'Y» (mpotokos Ne 13 ot 31.05.2022 1.).

CocraBuTelnb: JOUEHT Kadeapsl 00IIel 1 HeOpraHnYecKo Xxumun, K.x.H. Heénosa O.B.

Paboyas nporpamma oOcymaeHa u yreepxuesa Ha 3acenasdd  kadenpel o0ueH u
HEOPTAHHYECKOH XHUMUM (npoTokoa Ne9/21-22 o1 «0¥: anpena 2022 r.)

" . : k
3aseayroluii kaheapoi {2’; Cumeonuu JI. J1.

Onobpena coBeroM hakyabreTa XUMHUH, OMOTOTHH H OHOTEXHOJIOMUH
(nmpotoxon Ne 6/21-22 o1 «25» anpens 2022 r.)
[Ipencenarens coserta dakyiibTeTa { , Aracsa @, A,

Pabouas npoecpamma Oucyuniumvbl npumsma 8 cocmage OCHOBHOU NPOGecCUOHATbHOTU
00paz08amenvbHol NPocPaAMMbL peuternuem yyeno2o cosema Ilpomokoa Ne 13 om 31.05.2022 2.




1. CTpykTypa u 0011asi TPYA0EMKOCTb JUCHUIITHHBI

Ob6mas TPYAOEMKOCTb T CLIUIUITUHBI «30pannbIe TJ1aBbl XUMHUYECKOIO

MaTepUaTOBEICHUS» COCTABIISACT 2 3aUETHBIC SAMHUIIBI — 72 .
Ounas gopma o0ydeHHsI 3aouHas popma oOyueHHs

Kype 2 -
Cemectp 3 -
Jlexun - -
[TpakTdeckue (CeMUHAPCKUE) 3aHSITHS 18 -
JlaboparopHsbie 3aHATHS - -
Koncynpranun - -
HToro aymMTOpHBIX 3aHITHI 18 -
CamocTosiTenpHas paboTta 54 -
KypcoBas pabota - -
DopmMa KOHTPOJIS
OK3aMeH - -
3auer 3a4eT -
OOb11ee KOJIMUECTBO YacOB 72 -

2. llequ ocBOEHMSI TUCHMILIHHBI

B cootBercTBuM ¢ denepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
no HampasieHuo noAarotosku 04.04.01 Xumws, nporpamMMa «AHaIUTHYECKass XUMUSA», U
YPOBHIO BBICHIETO 00Opa30BaHMsI MarucTparypa, YTBEp:KJIEHHOMY IpHKa3zoM MuHucCTepcTBa
oOpa3oBanus u Hayku Poccuiickoit ®enepanuu ot 13.07.2017 r. No 655, 1enbio 0CBOCHHS
JUCHUIUIMHBI «/30paHHBIe TJIaBbl XUMUYECKOTO MaTEepPHAIOBEICHUSA» SBISETCS MOJArOTOBKA
CTYACHTOB K CaMOCTOSITEJIbHONH Hay4HO-HCCIIEI0BATEIbCKOW paboTe U MpodecCHOHATbHON
JEeSTEIbHOCTH, TPEOYIOIUM IIUPOKOI0 CIIEKTpa 3HAHUM U YMEHHH B 00JIaCTH XUMHUYECKOTO
MaTepUaIOBEICHUS.

N3yuenne nmaHHOW AMCHMIUIMHBI CIY)KHT TOATOTOBKOM CTyJdeHTa K Oymymiei

pohecCHOHANBHOM IEATENILHOCTH B 00JIACTAX — HAYYHO-HUCCIIEIOBATEIbCKON U TIeIarOTHYeCKOn
COIIACHO MPO(ECCHOHATBHBIM CTaHIaPTAM:

1.

40.010. IIpogeccuoHaabHblil cTaHAAPT «CHENMANNCT MO TEXHHYECKOMY KOHTPOJIIO
KayecTBa NPOAYKUMM» YTBEPXKJEH MpHKazoM MUHHCTepCTBA TpyAa M COLUAIbHOU
3ammTel  Poccumiickoit  ®eneparmum ot 04.03.2014  Ne  123H.  (3apermctpupoBaH
MunucrepctBom toctuiiun Poccuiickoit @eneparun 22 anpens 2014 r. Ne 32067). Bun
npodecCHOHATBHOM 1eATeNbHOCTH — «TeXHUUeCKUi KOHTPOJIb Ka4eCTBA MPOTYKIIUN.
40.011. IIpodeccuonanbHbii cTaHAAPT «CHEHATUCT M0 HAYYHO-UCCIEA0BATEIHCKUM
U ONBITHO-KOHCTPYKTOPCKHMM pa3padoTkam» yTBEP:KJIEH IpUKka3oM MuUHUCTEPCTBA TpyAa
n connanpHOM 3ammThl Poccmiickont ®enepanuum or 4 wmapra 2014 1. Ne 121m
(3apeructpupoBan MunucrepcTBoM roctuiiuu Poccuiickoit denepauuu 21 mapra 2014 r.,
peructpaunoHHbld Ne 31692). Bun npodeccronanbHOM aesTenbHOCTH — «OcCyIiecTBIeHNe
HAYYHO-HCCIIEJOBATEIbCKOM IEATEbHOCTH 110 PEIIeHUI0 (YHAaAMEHTAIbHBIX U MPUKIIAIHBIX
3a[a4 XUMUYECKON HAIIPAaBIECHHOCTU B COCTABE HAYYHOT'O KOJUIEKTHBA.

01.004. IIpogeccuonanbubiii cranaapt «llexaror mnpogeccHOHAJBLHOIO 0O0y4YeHus,
Nnpo(ecCHOHAIBLHOr0 00pa30oBaHUsI W  JAONOJHHUTEJIBLHOr0 MNPO(eccCHOHATIBLHOIO
o0pa3zoBaHusl» YTBEPXKACH INpPUKa3oM MMHHCTEpPCTBA TpyZJa M COLUAIBHON 3alllUThI
Poccuiickoit Deneparuu ot 08.09.2015 Ne 608 (3apeructpupoBaH MHHHCTEPCTBOM
roctuimu - Poccmiickort  ®enepanmun ot 24 centsiops 2015 1. Ne 38998). Bun



npo(eCCHOHANBHOM ~ JEATEIIbHOCTH —  «llepmarormyeckass  AEATEIBbHOCTb B
npodeccHoHaIbHOM 00yuYeHHH, NPOPECCHOHATBPHOM OO0pPA30BaHUM, IOMOJHHTEILHOM
po(hecCHOHATTLHOM 00pa30BaHUY.

N3ydenue nucuuminHbl «M30paHHbie TIIaBbl XUMHYECKOTO MAaTEpHAIOBEICHH» MPUBEIET K
(GOPMUPOBAHUIO TBOPYECKH PA0OTAIONIUX CICHUATMCTOB C PAa3BUTHIM HAYYHBIM MBIIUICHUEM,
00J1aaroIuX HEOOXOMUMBIM 3aracoM 3HAHWN B OOJIACTH aHATMTUYECKOW XMMHHU BEIISCTB U
MaTepHaIOB, CIIOCOOHBIX HCIOJIb30BATh TECOPETUUYCCKUE 3HAHUS MPHU PCIICHHH MPAKTHUYCCKUX
3aj1a4, MPOSIBJISAS TIPH 3TOM CaAMOCTOSATEILHOCTD, HHUIIUATURY, & TAK)KE B HEOOXOUMBIX CITyJasx
— YMEHHE Y4acTBOBATh B MPUHITUN KOJUIEKTUBHBIX PELICHUN, BRIOMpas Hanboiee onTuMaibHbIe
U3 HUX.

3agaun AMCUUILIHHBI

1. d®opmupoBaHHE TBOPUYECKOTO TOAXOJIA MPHU pEIICHHH NPO(PECCHOHANBHBIX 3a1ad B
00JIaCTH XUMHYECKOTO MaTepPHUAIOBEICHNUS;

2. OnaneHue criocob0aMu TUIAHUPOBAHMS HAYYHBIX HCCIIEOBAHUHN B 0071aCTH XUMHUYECKOTO
MaTepualioBEICHUS;

3. @®opMupoBaHME YyMEHHUS pemaTh MOCTaBICHHBIC 3aJa4d TPU  CaMOCTOSTEIHHOM
IUIAHUPOBAaHUM HAYYHBIX M IPUKIATHBIX HCCIEIOBaHMH B 00JaCTH XUMHYECKOTO
MaTepUaIOBECHNUS.

4. ®opMupoBaHUE HABBIKOB M3YYCHHUSI HAYYHOH JIUTEPATYPBI.

3. Mecto aucunmiimubl B ctpykrype OIIOII maructparypbl
®OT/.01 DakynbTaTUBbI

JlvcuuiuinHa OTHOCHTCS K 050Ky (akynbTaTuBHBIX auctumiand OTJ[. dakynbTaTuBbl,
yu4eOHOro IUIaHa MOJArOTOBKM MarucTpoB mo HampaieHutio 04.04.01 Xumus, nporpamma
HOJrOTOBKU «AHAIUTHYECKAsk XUMUs», UMeeT UHJIeKC B yueOHoM miaHe OTJI.01.

K ucxomueiM TpeOGoBaHMSIM, HEOOXOOUMBIM Ui W3YYEHUS AUCLUUILIMHBI, OTHOCATCS
3HaHUS, YMEHHS U HaBBIKH, COPMHUPOBAHHBIE B PE3yIbTaTe U3YUEHUs! TUCIUILIIMH HalpaBJIeHUS
noarotoBku 04.03.01 Xwumwus, OakamaBpuara: «AHanmuTHYecKas XuMus», «Heopranmdeckas
Xumusay, «Opranndeckas Xumus», «Pusuka», «MareMaTuka», a TakkKe JUCLUIUINH, U3Y4aeMbIX
B TeuyeHWe | Kypca MarucTparypbl: «AKTyalbHble 3aJaud COBPEMEHHOM XUMHUU,
«CoBpeMeHHBIE AIEKTPOXMMUYECKHE METObI aHauu3a», «COBpEeMEHHbIE Xpomarorpaduueckue
MeTO/Ibl aHaIHu3a», «KoMNbIOTEpHbIE TEXHOJIOTUHU B HAYKE U 00pa30BaHUM.

TpeboBanust K «BXOJHBIM» 3HAHHUSIM, YMEHUSM U TOTOBHOCTSM OOY4YaIOLIETr0ocs COTIacHO
npeaBaputenbHpiM KoMreTeHusaM o GI'OC 03.04.01 Xumus, He0OXOIUMBIE TIPU OCBOCHUU
JTUCHUTUTMHBL «M30paHHbIe IMIaBbl XMMUYECKOTO MaTePUATOBEACHUS»:

® CINOCOOHOCTh  HUCIONB30BaTh  IOJYYEHHbIE  3HAHHUA  TEOPETHMUYECKUX  OCHOB
(byHIaMEHTATBHBIX Pa3/IeJIOB XUMHHU TIPH PeLICHUH mpodeccuoHanbHbix 3anad (OI1K-1);

e BJAJCHUE HABBIKAMU [POBEACHHUA XMMHYECKOTO  OKCIIEPUMEHTA, OCHOBHBIMHU
CUHTETHMUECKMMHU W AHAIMTUYECKUMH METOJAaMH IIOJYy4YeHUS M  HCCIIEIOBAHUS
XUMHUYECKHX BemecTB u peakiuii (OI1K-2);

® CcrocoOHOCTh HCHOJB30BATh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX TUCHMILUIMH B
npodeccuonanbHou nestenpHocTH (OITK-3);

e CHocoOHOCTh pellaTh CTaHJIAPTHBIE 3aJa4d  NPOPECCUOHATIBHON JESATEIBbHOCTH C
UCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH C
y4eTOM OCHOBHBIX TpeOoBaHui HH(opMannoHHO# 6e3onacHoct (OITK-4);

® CHOCOOHOCTh K TMOWUCKY M TIEPBHYHONM OOpaOOTKE HAyYHOW M HAYYHO-TECXHHYECKOU
undopmarmu (OI1K-5);



® 3HaHUE HOPM TEXHHMKH 0€30MacHOCTH W YMEHHEM pPEaln30BaTh MX B JaOOPAaTOPHBIX U
texHosioruueckux yciaopusx (OITK-6);

® CIOCOOHOCTH BBIMOJHATH CTAaHAAPTHBIE ONepaluu Mo mpeiaraeMbiM metogukam (ITK-
1);

e BjajcHHe Oa30BBIMM HABBIKAMHM MCIOJB30BaHUS COBPEMEHHOM ammaparypbl Mpu
IpOBEICHUH HayuHbIX nccienoBanmii (ITK-2);

e BjaJicHHE CUCTeMOM QyHIaMeHTaIbHBIX XuMudeckux moustuii (I1K-3);

® CrocOOHOCTh NPHUMEHSATH OCHOBHBIE €CTECTBEHHOHAYUHbIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BHUTHUS XMMUYECKOW HAyKH MIPU aHAJIM3E MOTy4eHHBIX pe3ynbTaroB (I[1K-4);

® CIOCOOHOCTh MOJy4YaThb M 0OpalaThiBaTh pE3yNbTAaThl HAYYHBIX HKCIEPUMEHTOB C
IIOMOIIBI0 COBPEMEHHBIX KOMITbIOTEPHBIX TexHosorui (ITK-5);

e BJIAJICHUE HABBIKAMH IIPE/ICTABIICHUS TTOJIYYCHHBIX PE3YJIbTATOB B BHJIE KPATKUX OTUYETOB
u npesentanuii (I1K-6);

e BIIJICHHE METOJaMH 0€30MacHOro OOpalleHus ¢ XMMHUUYECKUMH MaTepualaMHu C Y4eTOM
uXx (pu3nyeckux u XuMudeckux cBoicTs (IIK-7);

e CrOCOOHOCTb HCIIOJIB30BATH OCHOBHBIE 3aKOHOMEPHOCTHM XMMMUYECKONM Hayku U
byHIaMeHTalIbHbIE XUMHYECKHE MOHSTHS npu pelieHun KOHKPETHBIX
npou3BoICTBeHHBIX 3a1a4 ([TK-8).

Jl1st ocBoeHUsI TaHHOW y4eOHOM AUCIUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHUSI U HaBBIKU,

q)OpMI/IpyeMBIe npeaneCTBYIOINUMU AUCTUILIMHAMU. CTYILCHT JOJI2KCH:

=

10.

11.
12.

3HaTh:

OCHOBHBIE TIOHATHS U METOJIBI XUMHYECKUX TACIUTLINH.

CBsi3b CBOMCTB COEQUHEHUN C TIOJOKEHHEM COCTaBIAIOMIMX HX JJEMEHTOB B
Ilepuoanueckoit cucreme xumuuyeckux 3iemeHToB .M. Menneneena.

CtpoeHne u XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX M OPraHUUYECKHX
COEIMHECHUM.

OCHOBHBIE TEOPETUYECKUE TIOJOKEHHUS, JIeKAllue B OCHOBE XHMHYECKUX H (PHU3UKO-
XUMHYECKHX METOJIOB HICHTU(HUKALIMU U OMPEICTICHHSI BEIECTB.

[Ipuponay u CyurHOCTh SIBIEHUW U MPOIIECCOB, JIEKAIINX B OCHOBE XUMUYECKUX U (UBHKO-
XUMHUYECKHX METOJO0B aHAJIN3a.

CrnenupuyHOCTh aHATUTHYECKOTO CUTHAJIA U OCOOCHHOCTH €r0 M3MEPEHHS B Pa3IMYHBIX
METO/IaX aHajIu3a.

OcCHOBBI (PUBHKO-XUMHUYECKMX METOJOB AaHAJIM3a: ONTHYECKUX, DJICKTPOXUMHUUYECKHX U
XxpoMmaTorpaduueckux.

MeTopl, TpUEeMBbl U CIIOCOOBI BBHITTOJTHEHUSI XUMHUECKOTO M (PU3UKO-XUMHUYECKOTO aHaIu3a
JUIsl yCTaHOBJIEHUSI KAUECTBEHHOTO COCTaBa U KOJIMYECTBEHHBIX OMPEACIICHUMN.

OCHOBHBIE TOJIOKEHUSI TEOPUU Yy4deTa TMOrPEIIHOCTEH aHajau3a U CTaTUCTHYECKOU
00pabOTKU Pe3y/bTaTOB aHAU3A.

[TpaBuiia TeXHUKH 0€30MaCHOCTH U pabOThl B XUMUYECKOH J1a00paTOPUU U ¢ aHAITUTUYECKOM
arnmapaTrypou.

OcHOBHBIE 3aKOHBI (PU3UKH, (PU3UIECKUE SIBJICHUS U 3aKOHOMEPHOCTH.

OCHOBBI TEOPUHU BEPOSITHOCTH U MATEMATHUYECKOM CTAaTUCTUKHU.

YMmerTh:

1.

2.

[Tonp30BaThbCs COBPEMEHHOW HAay4yHOH, y4eOHON M CIPABOYHOHN JTUTEPATYPOH MO XMUMHHU U
XUMHYECKON TEXHOJIOTHU U I/IH(l)OpMaLII/IOHHBIMI/I TEXHOJIOTHUSIMU.

[TpaBHIIbHO KCTIOIB30BATh HOMEHKJIATYPY HEOPTaHUYECKUX U OPTaHUYECKUX COCAMHEHUH.
OdopMIsTh pe3ynbTaThl SKCIIEPUMEHTAIBHON paOOThI B BHJIE OTYETA.



4. TIpoBOAHUTH 3JIEMEHTAPHYIO CTAaTHCTUYECKYI0 0OpabOTKy 3KCIIEpHMMEHTAJIBHBIX JTaHHBIX B
XMMHYECKHX SKCIICPUMEHTAX.

Baanern:

1. HaBblkamMu caMOCTOSITENIBHON pa0OTHI C y4eOHOH, HAYYHON W CIPAaBOYHON JHTEPaTypOM;
BECTH TOKUCK U Jies1aTh 00001Iat0IIe BHIBOIBI.

2. HapBpikamu Oe3omacHOi pabOTHl B XMMHYECKOHW J1a00OpaTOpuu W yYMEHHsI 00pamiatbes C
XUMHUYECKON MOCYJOH, peakTuBaMu, paboTaTh C Ta30BBIMU TOpPEJIKAMH U AJIEKTPUUYECKUMHU
npuOopamu.

3. OCHOBHBIMH MpUEMaMH U TEXHUKOMN BBHIMOJIHEHHS SKCIIEPUMEHTOB, UMETh HABBIKU PaOOTHI C
(U3UKO-XMMUYECKIMH IPUOOPaMHU M YCTaHOBKAMH.

4. HaBblkamu IpoBeJEHUS aHaNu3a (U3MUECKUX U XMMHUECKUX CBOMCTB BELECTB Pa3IUYHON
HPUPOIBL.

5. ba3oBeiMH TeXHOJOTHSMH MpeoOpa3zoBaHUsl HHPOPMAIUU, TEKCTOBHIMH W TaOIUYHBIMU
penakropamu, TEXHUKOH paboThl B cetn IHTEepHET 11 podecCHOHATbHOM NesTeTbHOCTH.

6. HaBbikamu 00pabOTKHM pE3yNbTATOB JKCHEPUMEHTA W (HOPMYIHPOBAHHS MPAKTHYECKHX
BBIBOJIOB.

7. HaBblkamMu MaTeMaTH4YECKON 00paOOTKH TEKCTOBOM M rpaduueckor nHpopmaiuu.

HI/ICHI/IHHI/IHa ((I/I36paHHHe TJIaBbl XUMHUYCCKOTO MAaTCPpHUAJIOBCACHUS» UMECT JIOTUYCCKYTO
H  COACPKATCIIbHO-MCTOANYCCKYIO B3aWMOCBA3bL € IMOCICAYIOLIMMHU  JUCHUILNIMHAMU U
IMpaKTUKaMH y‘Ie6HOFO IIJlaHa, a HMCHHO: «COBpeMCHHHe CIICKTPOCKOIIMYCCKHEC MCTO/bI
aHaJInu3ay», ((3KCHp€CC-M€TOZIBI B XUMHUYCCKOM aHaJIUu3€», «Hay‘-IHO'I/ICCJICI[OBaTCJH)CKaﬂ pa60Ta>>,
((Hpe,I[I[I/IHJ'IOMHaSI IMPAKTHKa», BBIITIOJTHCHU A BBIHYCKHOﬁ I(BaJII/I(l)I/IKaLIHOHHOﬁ pa6OTBI.

IIpu ocBOoeHUM NaHHOW IUCHUIUIMHBI OOYYaloOLIUiics CMOXET MPOJEeMOHCTPHUPOBATH
(uacTuuHo) cienyromue 00oomennbie TpyaoBbie GyHkuuu (OTP) u TpynoBbie PyHKIHH
(TD):

Ko n HaumeHoBaHue
npo¢eccUOHAIBLHOT0
cTaHIapTa

O0606menHan TpynoBas pyukuus (OTD) TpynoBas ¢pyuknus (TD)

01 O6pa3zoBanue u Hayka (B chepe TOMKOIBHOI0, HAYaJILHOTO O0IIETr0, OCHOBHOTO OOIIIET0, CPEIHErO 00IIIero
oOpa3oBanus, NPOHECCHOHAIILHOTO 00Y4eHUs, TPOPECCUOHATILHOTO 00pa30BaHMs, JOMOJHUTEILHOIO
o0Opa3oBaHHs)

01.004 Ilegaror Kon Haumenosanue OTD YposeHs Haumenosanue TD Kon
1po)eCCHOHATIEHOTO KBaJIM (UK

00yJeHw, arnuu

Mpo(heCCHOHATIEHOTO A [IpenonaBanue no mporpamMMam 6 Opranuzanus AJ01.6
00pa3oBaHus 1 podecCHOHANBHOTO O0Y4eHUs, yueOHOM

JIOTIOTHUTEITLHOTO cpeaHero npoheccCHOHaIbHOTO JIESATSIIbHOCTH
npoheCCHOHATIEHOTO obpazosanus (CI10) u 00yJaromxcs mo
00pazoBaHus, JIOTIOJTHUTETBHBIM OCBOCHUIO YUEOHBIX
YTBEPXKICH podecCHOHATbHBIM IPEIMETOB, KypCOB,
IIPUKa30M mporpammam (/I1IT), JUCLHUIIIINH

MunucrepcTBa OpPUEHTHPOBAHHKIM Ha (Moyneit)

TpyJa U COLUaIbHON COOTBETCTBYIOIIHMI YPOBCHb porpamm

3ammuTh Poccuiickoit KBaTH(UKAITAN po¢heCcCHOHATBHOTO
®denepanuu OT o0yuenus, CI1O u

08.09.2015 Ne 608H (mim) JITIT.
(3aperucTpupoBaH Iemarornyeckmii A/02.6
MuHucTepcTBOM KOHTPOJIb U OI[EHKA

FOCTUITUN OCBOCHUS

Poccuiickoii 00pazoBaTeILHOM




®denepanun ot 24
ceHTsopst 2015 . Ne
38998).

MIPOTPaMMBI
po¢eCCHOHATEHOTO
o0yuenusi, CI10O u
(mm) 11 B
rporecce
MIPOMEKYTOYHOU U
WUTOTOBOU
aTTecTallnu.

PazpaboTka
IpOrpaMMHO-
METOANYECKOTO
obecrieueHus
yueOHBIX MPEIMETOB,
KypCOB, JUCLUILIAH
(Momymeit)
porpamMm
npogecCHOHANTBEHOTO
obOyuenus, CI1O u
(wmm) ATTI1.

A/03.6

40 CkBo3HbIe BUIBI TPO(PECCHOHATBEHOM JIESTEIHHOCTH B IPOMBIIIIICHHOCTH (B cepe HayqHO-
TEXHUYECKUX, OMBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK U BHEAPECHUS XUMUYECKOHN MPOAYKIMN Pa3THIHOTO
Ha3HauCHMs, B chepe METPOIIOTHH, CePTUPHUKALNN U TEXHUYECKOI0 KOHTPOJISI KauecTBa NPOIYKLIUH)

40.010 Cnenuanuct Kon HaumenoBanue OT® Yposenr | HaumenoBanue TO Kon
M0 TEXHUYECKOMY KBaH (UK
KOHTPOJIIO Ka4ecTBa aryu
NPOAYKIIHH, A | KoHTpOonb kauecTBa NpOIyKINH 5 AHanu3 KadyecTBa A/01.5
YTBCPXKIACH Ha BCEX CTaUIX CBIpbS U
MPUKa30M NPOU3BOJICTBEHHOTO TIpoIecca MaTepHasoB,
MunucrepcTBa nonrypadpukaToB u
TpyJa U COLUAIBHOM KOMITJICKTYIOIIINX
3amuTel Poccuiickoi 17163 (N1 707
®denepanyu ot MHCIIEKIIMOHHBIN A/02.5
04.03.2014 Ne 1231 KOHTpPOJIb
(3apeructpupoBaH POM3BOJICTBA
MununcrepcTBom Buenpenue noBeix | A/03.5
IOCTUIIMN METOJIOB H
Poccwuiickoit CPEJICTB
Odenepariyu 22 TEXHAYECKOTO
ampenst 2014 r. Ne KOHTPOJIS
32067) I[TpoBenenue AJ04.5
WCTIBITAHUI HOBBIX
u
MOJEPHU3UPOBAHH
BIX 00PA3II0B
HPOIYKITHH
40.011 Cuenmanuct Kon Haumenosanue OTD VYposens | HaumenoBanue TO Kon
10 HAy4HO- KBaM (UK
HCCIIEI0BATEILCKIM arnyu
1 OTIBITHO= C | IIpoBenenue Hay4dHO- 6 OcymiecTBieHne C/01.6
KOHCTPYKTOPCKIM HCCIIEI0OBATENILCKHX U OIBITHO- Hay4HOTO
paspabotkaw, KOHCTPYKTOPCKHX PalboT 110 PYKOBOZCTBA
YTBCPIKICH TEMAaTHKE OPraHU3aLUK POBeICHUEM
HIPUKa30M UCCIIEJOBaHUH 110
MunucrepcTBa OT/ENBHBIM

TpyJAa U COLUaIbHOMN

3aJadamM




3amuThl Poccuiickoit
®denepaunu OT
04.03.2014 Ne 1211
(3aperucTpupoBan
MunucrepcTBOM
FOCTUITUN
Poccuiickoit
®denepanun o1 21
Mapta 2014 1. Ne
31672)

Ynpasinenue
Hay4HO-
X M OTIBITHO-

pabort

pe3yiabTaTaMu

HCCICA0BATCIIbCKH

KOHCTPYKTOPCKHUX

C/02.6

4. TpeOGoBaHusl K pe3yJbTaTaM OCBOEHUS JUCHHUILINHBI (KOMIIETEHIIUH 00y4yalouerocs,

(opmupyembie B pe3yiibTaTe 0CBOCHUS] JUCIHHUIVIMHBI (MOYJIs1)

I/I3y‘~I€HI/I€ JAUCHUITIINHBI

«30panHbIC

IrJ1aBblI

XUMHUYCCKOIro  MarCpruaJIOBCACHUA»

npeanoyiaractT (pOPMUPOBAHUE Y CTYINSHTA CICAYIOIIUX KOMIICTCHIIMA W WHIAMKATOPOB HX

MOCTHKEHUII:

Ipodeccnonanbubie komnerenuun (IK):

3anaua Koau Kon n HaumenoBanue unaukaropa | OcHoBaHue
npodeccnoHAILHOM HAaUMEHOBaHUe JAOCTHKeHUs MPodeCCHOHATbHOM (I1c)
JeATEIbHOCTH npogeccuoHAILHOM KOMIIETEHIUN
KOMIIETEHITHHU
HayuHo-ucc/ie1oBaTe/ibCKMii THIT 32124
OcymectBienne | MK-3 MK-3.1. Ucnons3yer Ananmus
HAY4HO- Cnocoben (byHIaMeHTaTbHBIC 3aKOHBI OIIbITA,
HCCIIeI0BATENbCKOl | HCTIOIb30BaTh XUMHYECKOHM HAYKH JJIs pa3paboTKH I1C:
ESITETBHOCTH 110 (dyHIaMEHTaIbHbBIC HOBBIX METOJOB 1 METOAUK aHAIA3a 40.010
peIIeHHIO 3aKOHBI XI/IMI/II/IV U | BEIIECTB U MAaTEPHUATIOB, a TAKXKE IS 40.011
BJIaJICTh TEOPHEH W | PEIICHHUS HAyYHO-HCCIIE0BATEILCKUX
(GyH1laMeHTaJIbHbIX o
HaBBIKAMM 3a7a4 B 00JIACTH aHAIMTHIECKOM
1 MPUKITATHBIX _ | mpakTuueckon XUMHUU U CMEXHBIX C XUMUEH HayKax.
3a1a4 XMMHUICCKOU pabotsr s pemenus | [IK-3.2. YMmeer HaxoauTs,
HAIIPaBJICHHOCTH B | gayyHo- (bopMyIHpOBaTh U pelaTh
COCTAaBC HAYYHOI'O | yccieaoBaTeIbCKUX CTaHJAPTHHIE 33J1a41 B HAYYHO-
KOJIJIEKTUBA 3amau C | HCCIIeNOBaTENbCKOM AEATEILHOCTU B
KCIIOJB30BaHUEM BBIOpAaHHOM 00JIACTH XUMHH C
COBPEMEHHBIX HCIIOJIb30BAHUEM COBPEMEHHBIX
prOOpoB U | IprOOPOB U KOMIBIOTEPHBIX
KOMITBIOTEPHBIX TEXHOJIOTHA.
TEXHOJIOTUH. IIK-3.3. Bmageet Teopuen u
HaBbIKAMU MPAKTHUSCKOW paObOThI s
penieHus (hyHIaMEHTaTBbHBIX 5
MPUKIIATHBIX Hay4YHO-
HCCIIEIOBATENLCKUX 3a/1ad.
B  pesynmpraTe ocBOeHUs ~ AMCUUIUIMHBI  «M30paHHBIE  TJIaBBl  XUMHUYECKOTO

MaTepHaIOBEICHUS» 00YUYaIOIIUNUCS TOJDKEH:

3HaTh:




1. OcHoOBHBIE KJIacChl COBPEMEHHBIX MAaTE€pPHaJOB, MX CBOMCTBA M 00JacTH MNPUMEHEHHS,
INPUHIUIBI BEIOOpAa MaTepuanoB, OCHOBHBIE TEXHOJIOTMYECKHUE IPOLECCHl MPOM3BOACTBA U
o6paborku matepuaios (I[1K-3);

2. 3aKOHOMEpPHOCTU CTPYKTYpooOpa3oBaHMs, (ha30Bble NPEBPALICHUs B MaTepuaiax, BIMSHUE
CTPYKTYPHBIX XapaKTepUCTUK Ha cBoiicTBa marepuaios ([1K-3);

3. CTpyKTypHbIE OCOOCHHOCTH TBEPIBIX TE€J, CBA3aHHBIE C HAIUYMEM JE(EKTHBIX COCTOSHHM
(ITK-3).

YMmeTh:

1. IIpoBoaANTE 3KCIIEPUMEHTAbHBIE MCCIEJOBAHUSA B O00JACTH CO3JaHMsS M SKCIUTyaTalluu
(YHKIMOHAJIBHBIX MAaTEPUANIOB M TEOPETUYECKH KOPPEKTHO HMHTEPIPETUPOBATh MX
pesynbratsl (ITK-3).

2. BpiOupaTh Marepuanbl s 33JaHHBIX YCIOBHHM OSKCIUTyaTallkd C YYeToM TpeOOBaHUM

TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAaJIGKHOCTH U JonroBeynocty uzaenuii (ITK-3).

[TpoBoauTh PU3KMKO-XMMHUUECKHIA aHaIHM3 mporeccoB u Marepuaiios (I1K-3).

Hcnonb30BaTh B3aMMOCBSI3b  CBOMCTB  BEUIECTB M CTPYKTYpbl i (DOPMHUPOBAHMS

IKCILTyaTallMOHHBIX XapakTepucTuk marepuaios (ITK-3).

5. PabGoTatk ¢ ycTaHOBKaMU M IpuOOpaMu (pU3MKO-XMMHUYECKOTIO SKCIIEPUMEHTA, UCII0JIb30BaTh
METOJIbl ¥ allapaTypy s aHauu3a Gu3nKo-xuMuueckux xapakrepuctuk (I1K-3).

Hw

Baagern:

1. HaBblkamu caMocCTOATENFHONH paboThl ¢ y4yeOHOW, HAYYHOW M CHPABOYHOM JIMTEpaTypoOu;
BECTH MOKCK U JieniaTh 00001eHHbIe BhIBOIBI ([TK-3).

2. HapbIkaMM MOJTOTOBKHM 00pa3IioB MaTepHaloB K aHAJIU3y B 3aBUCUMOCTH OT MPUMEHSIEMOIo
WHCTPYMEHTAJIBHOr0 MeTojia U 3aiaun uccnenaoBanus ([TK-3).

3. HaBblkaMu MpPAaKTUYECKOIO TPUMEHEHHUS COBPEMEHHBIX MHCTPYMEHTAJIBHBIX METOOB
DIIEMEHTHOTO W BEUIECTBEHHOT'O aHajM3a B AHATMTUYECKHX HCCIEOBAHUSIX MaTEepHAJIOB
paznuuHoro cocrasa (ITK-3).

4. OCHOBHBIMU  (PU3UKO-XMMUYECKUMH METOJAMU  HCCJIEOBaHUS CBOMCTB M  cOCTaBa
Heoprannueckux Marepuaiosn (I1K-3).

5. KomnproTepHON TEXHUKOM AJIs OJTy4eHUsI HE0OXOAMMON HayYHO-TEXHUYECKON HH(pOopMaluu
1 00pabOTKHU JTaHHBIX IKCIIEPUMEHTATbHBIX uccnenoanuit (IK-3).

IIpu npoBeneHuH y4yeOHBIX 3aHATUH oOOecledyrBaeTCs pa3BUTHE Yy OO0ydaromuxcs
HaBBIKOB KOMaHJHON pPalOThl, MEXIUYHOCTHOM KOMMYHHUKAllUW, NPUHATUA pEIICHUH,
JTUJIEPCKUX KauecCTB.

Hcnons3yercss mpoBeIeHNE MHTEPAKTUBHBIX JIEKIUM, TPYIIOBBIX JUCKYCCHM, POJIEBBIX
UTp, MaTepuanbl Ha OCHOBE HAaYYHBIX HCCIIEJOBAaHHUM, B TOM YHUCIE C YYETOM PErHOHAJIbHBIX
ocoOeHHOCTENl  mpodeccHoHalbHOM  JEATENIbHOCTH  BBIMYCKHMKOB W MOTpeOHOCTel
paboTtonareneii.



5. Coz[epmafme H y'leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa THCHUIIIMHBI

Taoauna 5.1
CamocrosiTesbHasi padoTa
Homep HaumenoBaHue Tem (BONPOCOB), SaHATHS CTVICHTOR DopMmbl
HeJIeJIH U3y4aeMbIX M0 JAHHOW TUCHHUILINHE A KOHTPOJIsI Jluteparypa
g np Conep:xanue Yacel
1-2 Beenenue 3HaueHHEe MATEPUATIOBEACHUS B PEIICHUU
Poner  MaTepuamoB B COBpPEMEHHOM BKHEHUIIUX TEXHUYECKUX mpooIeMm, Komcrexr
TexHuke. KpaTkuil ucTopuyeckuil o4yepk CHIDKEHUSI MaTEpPHATIOEMKOCTH  U3IEIIHM, —— Onpé)c,
pa3BHUTHS MaTepuaOBEICHHS. 2 | MOBBINICHUH TPOYHOCTH, HAASIKHOCTH U 6 TpoBepKa /3, [1]- [9]
Knaccudukamnms marepuaioB Mo COCTaBy, JTIOJITOBEYHOCTH MEXAaHW3MOB H TPHOOPOB. JOKIaz
CTPYKType, CBOWCTBAaM U  0O0JacTsIMm Knaccuduxkamms, cBoiicTBa, MapKHpOBKa W
TIPUMEHCHUSL. 007acTh TPUMEHEHUS KOHCTPYKIMOHHBIX
MaTepUasoB, MPUHIMIIBI WX BBIOOpA JIs
MIPUMEHEHUS B IPOU3BOJICTBE.
3-4 OcHOBHBI€ KOHCTPYKIITHOHHBIE Knaccudukarms METaJLIOB.
MaTepHaJbl — METAJUIBI U CTIJIABBI KenesoyrnepoaucTteie CrjiaBel — YyTyHBI U Komenexr
Xapaktep  MEXaTOMHOM  CBS3M B CTalld, WX XapaKTepuCTUKa © (PHU3HKO- —— Onpgc,
MeTaJlUIax. CaoiicTBa METAILIOB, 2 | xummudeckue cBoicTBa. Kiaccnbukanus wu 6 TpoBepKa /3, [1]- [9]
oTpesieNIieMble  METAJUIMYECKUM  THUIIOM CBOIicTBa YTIEPOIUCTBIX CTaJIEH. TIOKIaj
CBSI3H. Kpucrammueckoe CTpOEHHE JlerupoBaHue cranei. Bnusinue
METaUIOB.  THUIBI  KPUCTATIMYECKUX JIETUPYIOLIUX JJIEMEHTOB Ha CTPYKTypy H
pemerok. OCHOBHBIE HECOBEPIICHCTBA MEXaHUYECKUE CBOICTBA crajiei.
KpUCTAJUIMYECKOTO  CTPOEHUS W UX KopposnonHocToiikue u  XKapocToiKne
BJIMSIHUE HA CBOMCTBA METAILJIOB. crani. Hepxkaperomue cranu U HX
OCHOBHBIE CBEIECHHUS O Ha3HAYCHUH U knaccudukanys. [lpupoma Koppo3noHHOMN
CBOMCTBaxX METAJUIOB MW CIUIaBOB, O CTOHKOCTH HEp)KaBEIOIUX CTayed, o0lacTu
TEXHOJIOTHH WX mnoiydeHus. (OCHOBHEIE WX TIPUMEHEHHUSI, TepMUIecKas oopaboTka.
BUIIBI KOHCTPYKLIMOHHBIX U CBIPHEBBIX, Teepnsie cruaBsl. Kimaccuukanus TBEpIbIX
METAIMYECKUX W HEMEeTaJUTMYECKUX CIUTaBOB W 0OOmIas XapakTepUCTHKA WX
MaTEpHUAaJIOB. CBOWCTB.
5-6 MarepuaJsbl ¢ 0cOOBIMH MATHUTHBIMH Bb160p MarHUTOMSITKMX W MarHUTOTBEPIIbIX
cBOWiCTBAMU MaTepHagoB JUIA  U3ACIUN  Pa3sIHYHOTO Koncnexr,
2 YCTHBIH 01poc,
MarsuTHble CTald W CIUIABBI, HX Ha3HadeHWs. HeMarHuTHbIE CTaly U YyTyHBI. 6 npoBepia 713, [1]- [9]
kraccudukanus.  MarHUTOMSTKHE | CrutaBel ¢ OCOOCHHOCTSIMH 3JIEKTPHUECKOTO TOKITA
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MAarHUTOTBEpJIbIE  CTalld W  CIUJIABHL
TpeOoBanwus, IPEeIBIBIIEMbIE K HAM.

CONPOTHUBIICHUSL. [TpoBOTHUKOBBIC
MaTepualbl, PEeOCTaTHBIC CIUIABBI, CILIABEI
JUISl HarpeBaTeIbHBIX 3JIEMEHTOB, X COCTaB,
CBOMCTBA M Hambojee pacupoCTpaHCHHbIC
MapKH.

7-8 I[{BeTHBIE METAJLIBI M CIIABBI CpoifctBa ¥ IpUMEHEHUE  JIaTyHEH
Mene u €€ CIulaBblL. CgoiicTBa u pazIu4HBIX Mapok. BnusiHHMe copep:xaHus Komerer
MIpUMEHEHUE TeXHUUecKoil Menu. CriaBbl 0JI0Ba Ha CTPYKTYPY U CBOWCTBA OJOBSHHBIX yCTHBI Onp;)c’
Ha OCHOBe Menu. JlaTyHu; U3MEHEHHe HX OpoH3. Kiraccuduxarms OpoH3 o npoBepka /3, [1]- [9]
CTPYKTYpPbl U MEXAHMYECKHX CBOHCTB B TeXHOJIOTMuecKuM  cBorictBaMm.  Cocras, AOKIaf,
3aBUCHUMOCTH OT COJACP)KAHUA IUHKA. CBONCTBA u obyactu NIPUMEHCHUS TCCTUpOBAHHE
Knaccudpukanus natyHedd mo cocrasy, OJIOBSIHHBIX u 0€30JI0BSIHHBIX
CTPYKTYpe u TEXHOJIOTHIECKUM (aTIOMUHUEBBIX,  OEpUIUIMEBBIX)  OPOHS3.
CBOMCTBaM. MapKuUpOBKa JIaTyHEM. MapxkupoBka 00pabaThIBaeMBbIX JaBICHUEM U
JIUTCHHBIX OPOH3.
9-10 CniaBbl Ha OCHOBeE AJTIOMHHUS, Hawubonee pacrpoCcTpaHEeHHBIE MapKu
MArHUsl 4 THTAHA J1e(hOPMHUPYEMBIX ~ATIOMHHHEBBIX CILUIABOB, Koncner,
CBoiicTBa W TPUMEHEHHE AJIOMHHUSL. VIPOYHSIEMBIX TEPMHUYECKON 00pabOTKOM. y;;g;gs;zzc,, [1]- [9]
OCHOBHI TEOpHH TEPMUYECKOH 00pabOTKH CunymuH u Ipyrue JITENHBIE TOKITAN
QIIOMUHHUEBBIX CIJIaBOB. JluteliHble WU AIIOMUHHUEBBIE CIUIaBBI: TPEOOBAHUS K HUM.
nehopMUpyeMblie CILIABBI. Cruassl, [ToBbllIeHNE CBOWCTB JINTENHBIX
yOpOUHSEMBbIE M  HE  YIOPOYHSEMBIE ATIOMHUHHEBBIX CIUTaBOB myTeM
TepMHUUecKoi 00padoTkoil. lypamoMun u MOIU(PHULINPOBAHHUS. XKapomnpounsie
npyrue aeGopMUpyeMble aTIOMHHHEBBIE TIOMHUHHEBBIE CIUTaBBHI. CrieueHHble
CIUIABBbl,  YIPOUYHSIEMBIE  TEPMHUYECKOU amomunueBsle  cruaBel  (CAC,  CAIl).
obpaboTkoi. Mx cocTaB, TepMHUYeCKas [lpuMeHeHHe amOMHHUEBBIX CIUIABOB B
o0paboTka, obmactn MIPUMEHEHUS, MAIIMHO- U TIPUOOPOCTPOSHUH.
MapKUpPOBKA.
Bakneiimue criaBel Ha OCHOBE MarHus,
UX MapKHpOBKa, COCTaB, CBOMCTBa W
o0JyacTv MpUMEHEeHWS.
Turan u ero cruiaBbl, WX (QUIUKO-
MEXaHMYECKUE CBOMCTBA.
11-12 MatepuaJisl ¢ 0cO0BIMHA CtpoeHne u CBOMCTBa IPOBOJHUKOBBIX «
OHCIIEKT,

JIEKTPHYECKUMHU CBOHCTBAMHU
Marepuainsl ¢ BBICOKOH 3JIEKTPUYECKOM
POBOJIUMOCTEIO. [TonynpoBogHMKOBEIE

MaTcpuajioB, MIPUMCHCHUEC nux B
IMPOMBIIIIJICHHOCTHU. CTpOCHI/IC H CBOMCTBa
MOJIYIIPOBOAHUKOBBIX MAaTCPUAJIOB. MCTO,Z[BI

YCTHBIH onpoc,
npoBepKa /3,
JTOKJTaJ

[1]-[9]
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MaTepuanbl. JU3IeKTPUKY.

ITopomkoBbie MaTEPUAJIBI
[ToporukoBbie MaTepuanbl, UX CBOWCTBA,
MPEUMYIIECTBA U HEJOCTATKH, CIIOCOOBI
MTOJTyYeHUSI.

MOJIy4YCHUA CBCPXYUCTBIX MAaTCPUAJIOB.

KoHCTpyKIIMOHHBIC, WHCTPYMEHTAIBHBIC W
CIICIANILHBIC  TIOPOIIKOBBIE  MaTCPHAIBI,
00J1aCTH UX TPUMEHEHUSI.

13-14 Hemetanaunuyeckne MaTepuajbl CrekmokepaMrka, CBOWCTBa M oOnactu
CrexJ1000pa3Hble MATEPHAIIBI, MPUMEHEHHUSI. CrpykTypa KEepaMHUKH. Komerexr
KEePaMHUKAa M KOMIIO3UTHI Brokepamuka u eé NpUMEHEHHE. yoTHEH onp;)c,
Cocrasn u CTPOCHHE CTEKIIA. Kepamuueckne  xoMmmo3uTel.  CHTAJUTHL npoBepka /3, [1]- [9]
[IpousBoacTso CTEKJIa. ®duzuko- Merannuueckne CTEKJIa. CaoiicTBa JOKIAN
XHUMUYECKHe CBOWCTBa CTeKIJIa. MaTepHajoB Ha OCHOBE METaNTHYECKUX
[Ipumenenue CTEKJIa B crekoia. DoTo - U TEPMOXPOMHBIE CTEKJIA.
MPOMBIIIIJICHHOCTH. Kommnozunnonssie MaTepHabl, ux
Knaccudukanus kepamuku. Cheipbe s KJIacCU(UKAIMsI U CBOMCTBA. KOMIOHEHTHI
MONMYYEeHUS]  KepaMHKH. T eXHOJOTHS KOMITO3UIIMOHHBIX MaTepHAJIOB.
MONMyYEeHUs]  KepaMHKH. Buael u
CTpYKTypa KepaMuku. KameHHOEe JUTHE.
Orueynopsl, ux KIaccu(uKaIus.
ITenokepaMuka. MuHepaiibHas Bata.
15-16 IoanMeps! 1 MIaCTMACCHI IImacTMaccel: MX C€OCTaB, POJb Pa3IUYHBIX
Kraccudukanus monmumepoB. OCHOBHBIE KoMItoHeHTOB. Kitaccupukanus mactmacc. Koncnexr,
MOHSTHS " 0COOCHHOCTH OCOOEHHOCTH CTPOCHUS M CBOICTB TEPMO- U y;;:::;s; EZC” [1]- [9]
BBICOKOMOJIEKYJISIPHOTO CTPOEHUS peakromiactoB. llpumenenue mimactmacc B JOKTaz
IIOJIMMEPOB. ®opma (cTpyxTypa) Pa3IM4YHBIX OTPaACisIX  ITPOMBIIUIEHHOCTH.
MaKpOMOJIEKYJT — JIMHEWHas, [TonuMepHble apMUpOBaHHBIE MaTepHUalbl.
JIECTHUYHAs,,  ceTyaTas  (3aMKHyTas CuHTeTHYeCKUe KIJIeM U repMeTHKH. Pesmna
MIPOCTPAHCTBEHHAS). dusnyeckue Kak  noiduMepHeli  Martepuan.  CocrtaB
COCTOSTHUS MOJIMIMEPOB - PE3UHEI, Ha3zHAuCHHE Pa3INIHBIX
CTEeKJI000pa3Hoe,  BBICOKOAJIACTUYHOE, KOMIIOHEHTOB. BnusiHue cephl Ha CTPYKTYpY
BSI3KOTEKYYee. TepmomexaHnyeckue u  cBoiictBa  pe3uHbl.  OpraHuyeckue
KPUBBIE. IIpupona BBICOKOI JIAKOKPACOYHbIE MATEPHUAJIBI.
AJIACTHYHOCTH.
17-18 HanomaTtepmnaJyibl H HAHOTEXHOJIOTHH TpaauoHHHBIE u COBpPEMEHHBIE
BnusiHne nmucnepcHOCTH Ha  CBOMCTBa TEXHOJIOTHH TOJYYEHHUS YIbTPagUCIEPCHBIX Koncnexr,
BEIIECTBA. KoHCTpyKIIOHHBIE MaTepHalioB (MeTopI XUMHUYECKOI y;;g;gz: 27;” [1]- [9]
HaHOMAaTepHabl. OyHKIIMOHATILHBIE TOMOTCHM3allMl, HEPaBHOBECHBIE METOMBI, IOKTaz
HaHOMAaTepHabl. [Ipumenenue METO/ABI, OCHOBAaHHBIE Ha CHHEPIeTHKE
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HaHOMATCpHUAJIOB B MUKPOIJICKTPOHHUKE.

XUMHYECKOTO U (PU3NYECKOTO BO3/CHCTBUS,
MEXaHH4YeCKHe ¥ (DU3MKO-XUMHUYECKHUE
NPOLIECCHl  TUCIICPTUPOBAHUS W CMELICHUS
HOPOIIKOB).

UTOro

18

54
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6. OOpa3oBare/ibHbIE TEXHOJIOTHHI

@opMbl OpraHuM3aluU OOydYEHUs: TNPAKTHUYECKUE 3aHATHUS, CAMOCTOsATENbHas padboTa

CTYZIEHTOB (IOKJIAJbl, KOHCIIEKTHI, TPE3CHTALINH).

JUist MOCTHMKEHUsI TUIAHHUPYEMBIX pE3yJIbTaToB OOY4YCHHS B JUCIHILIMHE HCIIOJIb3YIOTCS
pa3nuuHble 00pa30BaTEIbHBIC TEXHOIOTHH:

1. HUngopmayuonno-passusarowue mexnonroeuu, HANPABICHHBIC HA OBJAJCHUE OOJIBIINM
3amacoM 3HAHWH, 3allOMUHAHWE W CBOOOAHOE omnepupoBanue umu. Hcmomb3yercs
JEKIIMOHHO-CEMUHAPCKUN METOJI, CAMOCTOSITEIbHOE M3Y4YE€HHUE JHUTEPaTyphbl, IPUMEHEHUE
HOBBIX HMH(OPMAIMOHHBIX TEXHOJOTHH [UI CaMOCTOSTEIFHOTO IONOJHEHUS 3HAHUH,
BKJTI0Yasl MCTOJIb30BAHNE TEXHUYECKHUX M AJIEKTPOHHBIX CPENICTB MH(OPMAIIH.

2. Jleamenvnocmuvie — NpAKMUKO-OPUEHMUPOBAHHbBlE — MEXHOO2UlU,  HAIPaBICHHBIC  HA
¢dopmupoBaHHEe CUCTEMBI MPOPECCHOHATBHBIX MPAKTUYECKUX YMEHUW IPHU IMPOBEICHUU
9KCIIEPUMEHTAIBHBIX ~ UCCICIOBAaHUH, OO0ECHEUMBAIONIMX BO3MOXKHOCTH KaueCTBEHHO
BBITIOJIHATH TPO(PECCUOHATBHYIO JCSITEIbHOCTD. VICIOMb3yeTcst aHalln3, CPAaBHEHUE METO/I0B
NpOBEJCHUS (PU3NKO-XMMUYECKUX HCCIICAOBAaHNN, BBIOOP METONA, B 3aBHCUMOCTH OT
00BEKTa MCCIeOBAaHUA B KOHKPETHOW MPOU3BOJCTBEHHOW CHTYallMd M €r0 NMPaKTHYECKas
peanuzanusi.

3. Paszsusamowue  npooIeMHO-OPUEHMUPOBAHHbIE — MEXHOAO2UU,  HANpPABIEHHbIE  HA
dopMupoBaHHE U pa3sBUTHE TNPOOJIIEMHOTO MBIIUICHUS, MBICIUTEIBHOW AKTHBHOCTH,
CIOCOOHOCTH TPOOJIEMHO MBICIHTh, BUICTh M (OPMYIHPOBATH MPOOJIEMBI, BHIOUPATH
CIOCOOBI M CpencTBa A WX penieHus. Vcrmonmb3yloTcst BUABI MPOOJIEMHOTO OOYYEHHUS:
OCBEIICHNE OCHOBHBIX Mpo0JeM (HU3MYecKor M KOJUTOMTHOW XMMHUH Ha JICKIHAX, YIeOHbIC
JMCKYCCUH, KOJUIEKTHUBHAS MBICIHTENbHAS JEATSIFHOCTh B TPYIIAX HpPU BBIITOJIHECHUU
MIOWCKOBBIX JIA0OPATOPHBIX PadOT, pelIeHHe 3aad MOBBIIICHHOW CIOKHOCTH. [Ipu sTOM
UCTIOJIB3YIOTCSl TIEpBbIE TPU YPOBHS (M3 YETHIPEX) CIOKHOCTH U CaMOCTOSITENIbHOCTH:
npoOleMHOe  M3JI0KEHHEe  ydyeOHOro  Marepuasia  IIperojaBaTeleM;  CO3JaHue
npernojiaBarenaeM NpoOJIeMHBIX CUTYalMii, a o0ydaeMble BMECTE€ ¢ HUM BKIIIOYAIOTCS B MX
paspeleHne; NpernoaaBaTeNb JHUIIb CO3AaeT NMPOOJEMHYI0 CUTYallHIO, a pas3pemaroT eé
o0yyaeMble B X0OJIe CAMOCTOSATENbHOM NeSTETbHOCTH.

4.  JluunocmHo-opueHmuposanuvie mexHoI02uu 0oy4eHus, 00eCIIeInBaloIINe B X0/1e y4eOHOTo
npoliecca y4eT paziIHyHBbIX CIIOCOOHOCTEH 00y4daeMblX, CO3JaHHe HEOOXOJUMBIX YCIOBUM
JUIE pa3BUTHS WX WHIUBHIYaJIbHBIX CIIOCOOHOCTEW, Pa3BUTHE aKTUBHOCTH JHYHOCTH B
yuebHOM mporiecce. JINUHOCTHO-OPHUEHTUPOBAHHbIE TEXHOJIOTUU O0YUYEHHUsl PeaTu3yloTCs B
pe3yiabTaTe WHAWBUIYAIBHOTO OOIIEHWS TMperojaBaTeNis W CTYACHTa TpU  cjaade
KOJIJIOKBUYMOB, TpPH BBIIOJHEHUH JOMAIIHUX HHIUBUAYAJIbHBIX 33JaHUM, MOATOTOBKE
WH/IMBUIYAIHBIX OTYETOB 110 JTAOOPAaTOPHBIM paboTaM, pelieHHH OJMMITHAIHbBIX 3a/1a4, Ha
€XKEHe/IebHBIX KOHCYJIbTAIHIX.

VHHOBaIIMOHHBIE CIOCOOBI M METOBI, HCIOJIb3yeMble B 00pPa30BaTEIbHOM IpOIECCE,
OCHOBAaHBI Ha WCIOJB30BAHUU COBPEMEHHBIX JOCTH)KCHHWH HAyKh ¥ WH(POPMAIMOHHBIX
TexHoJoruil. HanpaBiieHbl Ha MOBBIIEHHE KAueCTBa MOATOTOBKH IyTEM Pa3BUTHUS Y CTYIEHTOB
TBOPYECKHUX CIIOCOOHOCTEH U  CaMOCTOATEIBHOCTH (METOAbl MpPOOJIEMHOro OOydeHHs,
UCCIIEIOBATEIbCKUE METO/bl, TPEHUHTOBbIE (DOPMBI, PEHTUHTOBBIE CUCTEMbl OOY4YEHUS U
KOHTpPOJSl 3HaHWW W JAp.). HameneHsl Ha aKTHBH3AalMIO TBOPYECKOTO TIOTCHIHANA U
CaMOCTOSITENIbHOCTH CTYACHTOB M MOTYT peau30BbIBAThCSI Ha 0a3e MHHOBAIMOHHBIX CTPYKTYp
(Hay4HbIX Jab0OpaTOpUid, IEHTOB, IPEANPUITUIA U OPTaHU3aLMH U Ap.).

B npouecce oOyueHUs MCHOB3YIOTCS AKTUBHBIE M WHTEPAKTUBHBIE (POpPMBI OOyueHUS:
TBOPYECKHE 3a/laHusl, pa3pabOTKa MPOEKTOB, paboTa B MajblX IpyIIax, HCCIEI0BATEIbCKUNA
MeTo 00yueHus1, 00yueHHe Ha OCHOBE OIIbITa, TMCKYCCUOHHBIE TEXHOJIOTHH.

TpaguuumoHHble JeKUMM W JAaOOpAaTOpPHBIE 3aHATUS IPOBOMATCS B (QopMe C
UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTHH.

14



Jlekuus-auanor — coepKaHue MOJaeTCsl Yepe3 CEpHI0 BOIMPOCOB, HA KOTOPBIE CTYACHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JICKLIUU.

OmnnaitH-ceMUHap — pa3HOBUIHOCTH BeO-KOH(EPEHIIUH, IPOBEICHUE OHJIAIH-BCTPEY WIIH
npe3eHTanmii 4yepe3 HHTepHET B pexuMe pealbHOro BpeMeHu. Kaxaplii u3 y4yacTHHKOB
HAXOJUTCSl y CBOETO KOMIIBIOTEpA (CpEeACTBA CBS3M), a CBSI3b MEXKIY HUMH TOIJEPKUBACTCS
yepe3 VHTEepHET MOCPEACTBOM 3arpyXaeMoro MpUIIOKEHHUs, YCTAaHOBJIEHHOTO Ha KOMIIbIOTEPE
KakJ0ro ydactuuka (Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BuaeokoHdepenicBszu (BKC) — »3to TexHomorus
MHTEPAKTHUBHOT'O B3aUMOJICHCTBUS JBYX U 0o0Jiee Y4aCTHHKOB 00pa3oBaTENIbHOTO IMpolecca s
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

TexHonorus »3neKTpoHHOro OOy4YeHHS (peanu3yercs MpH IOMOIIM HJIEKTPOHHOMH
obpazoBarenbHoii cpenbl COI'Y mnpu wucnonb3oBanuu pecypcoB OBbC, mpu mnpoBeneHUU
ABTOMATH3UPOBAHHOTO TECTHPOBAHUS U T. JI.).

Hcnonb3yroTcs TEXHOJIOTUU C IPUMEHEHHEM JUCTaHIMOHHOTO 00y4ueHus Ha miatdopme
«Moodle» http://Ims.nosu.ru/.

[Ipumeuanus:

1. Bce Buapl y4yeOHOH pabOThl MOTYT NPOBOAMTHCA JUCTAHLMOHHO HAa OCHOBAaHHUH
JIOKQJIbHBIX HOPMAaTUBHBIX aKTOB.

2. B nmemax peanuzanMM MHAMBHIYaJIbHOIO MOJAXOAa K OOYYEHHIO CTYJIEHTOB,
OCYIIECTBISIOIIMX Y4E€OHBIM IpoliecCc MO HHAUBUAYAIbHOW TpPAaeKTOPUM B paMKax
UHIUBUAYaJIbHOTO  paboyero IjaHa, W3y4yeHHe JaHHOW JAMCUUIUIMHBI  MOXET
OCYILIECTBIISATHCS Uepe3 MHIMBUIYyaIbHbIE KOHCYIbTALIMU IPENOAABATENS OYHO, B HAChI
KOHCYJITAIMI, 110 3JIEKTPOHHOH ModYre, a Takke ¢ wucrnonp3oBanuem Cisco Webex,
wiaTGopMbl qrcTaHMOHHOTO 00y4eHus: Moodle, nuynblii KaOMHET CTy/IeHTa Ha calTe
COr'Y, apyrux snemento JUOC COI'Y.

7. YueOHO-MeTOAMYECKOe 00ecTiedeHne CaMOCTOSITeIbHOI padoThI

CamocrosiTenpHas paboTa 00y4aromUXCsl SBISIETCS OJTHUM M3 BHUJIOB YUCOHBIX 3aHSTHI.
CamocrosrenbHas padoTa MPOBOAUTCS C LENbIO:
® CHUCTCMATU3alMKM W 3aKPCIUICHHA IIOJYYCHHBIX TCOPETUYCCKUX 3HAaHUH U
MPaKTUYECKUX YMEHUN 00y4daroluXxcs CTy/I€HTOB;
e yruyOJeHUs U pacIIuPEeHUs: TEOPETUUECKUX 3HAHUM;
e (opmHupoBaHUS YMEHUU HCIOJIb30BATh HOPMATHUBHYIO, NMPABOBYIO, CIIPABOYHYIO
JOKYMEHTALUIO U CIECLUAIIBHYIO JUTEPATYPY;
e (hopMupoBaHUS CaMOCTOSITEIbHOCTH MBILTCHHS, CIIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPILICHCTBOBAHHIO U CaMOpPEaTH3aIiH;
® PasBUTHUA UCCIICAOBATCIBCKUX YMCHI/Iﬁ
CamocrosiTenbHass paboTa O0y4arolIMXcs OCYIIECTBISETCS Ha MPOTSKEHUU H3Yy4eHUs
BCEH JMCLUIUIMHBI B COOTBETCTBUU C YTBEP)KJICHHOH B y4eOHOM IIaHE TPYIOEMKOCTBIO (JUIs
0uHOI Gopmbl 00yueHus: 54 yaca) U COCTOUT U3:

e paboThl CTYIEHTOB C JICKIMOHHBIMA MaTepUaliaMd,  [OWCKA M aHalIHu3a
JUTEPATYPHBIX JAHHBIX U AJICKTPOHHBIX UCTOYHUKOB WH(POPMAIIUHU TIO 3aaHHOM
TEME;

e  BBITIOJIHEHUS 3aJJaHUH TSI caMoCTosATeNbHON padoTel B ONOC COT'Y;

® U3YyYCHHS TEOPETUUSCKOTO MaTepHaa JJisi MOJTOTOBKU K MPAKTHIECKHM
3aHSITHSIM;

e pPabOTHI C TECTAMH U BOIIPOCAMH TSI CAMOIIPOBEPKH;

® [IOATOTOBKH JIOKJIAJIOB,;

® T[IOATOTOBKH K 3a4€Ty.
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Temsbl 1 popMBI BHEAYAUTOPHON CAMOCTOSTEILHON PaOOTHI, €€ TPYIOEMKOCTh
cojepxarcs B pasaene 5, taou. 5.1.

CaMocrosiTenpHast paboTa CTYJICHTOB O JUCHUIUIMHE MMPOBOJUTCS B BUJIEC MHUCHMEHHBIX
JOMAITHUX 3a/laHui (KOHCIIEKTOB), a TaKKe IMOATOTOBKH JIOKJIAJ0B IO 3aJaHHOW TeMaTHKE.
Bonpocel, BeIHOCHMBIE Ha CaMOCTOSITENIbHOE HM3Y4YCHHE, a Takxke ydyeOHas JuTeparypa Hu
METOJUYECKHI MaTepual MO OpraHU3alMh CaMOCTOSTEIbHON paboThl CTYJEHTOB OTPaXEHbI B
Y4eOHO-METOIMYECKON  KapTe  aucuuIUimHbl  «/30paHHbIe  TIaBbl  XUMHYECKOTO
MartepuanoBeneHus» (Tadu. 5.1.) u Ha caiite qucrtaHnoHHOTO 00yueHus COI'Y.

CamocrosiTenbHast paboTa CTYAEGHTOB JOJDKHA COOTBETCTBOBAaTh Oosiee TITyOOKOMY
YCBOGHHIO HM3Y4aeMOro Kypca, (opMuUpoBaTh HaBBIKM HCCIIEIOBATENbCKONH paboOThl |
OPHEHTHPOBATH CTYACHTOB Ha YMEHUE IPUMEHSITh TEOPETUIECKUE 3HAHMS Ha ITPAKTHUKE.

CamocrosarenbHass paboTa JODKHA HOCHTh CHCTEMATHYECKHH Xapakrep, OBITh
MHTEPECHOH U MPHUBIICKATEIBHON ISl CTY/ICHTA.

Pesynmprathl  caMOCTOSITENPHOW  paOOTHI  KOHTPOJIMPYIOTCS — MPETOAaBaTesieM |
YYUTBHIBAIOTCSI TIPU aTTECTAllMM CTyAeHTa (3ader). [Ipum 3TOM mNpOBOASTCS: TECTHPOBAHUE,
HKCHPECC-OMPOC Ha MPAKTUUYECKHUX 3aHATHUAX, 3aCIyIIMBAaHHUE JOKIAI0B, pedeparoB, mIpoBepKa
KOHCIIEKTOB H T.I.

JUisi TOATOTOBKM K 3aHSATHSIM CTYACHTHI TIOJB3YIOTCS Y4EeOHMKaMH M y4eOHBIMHU
NOCOOMSAMH, yKa3aHHBIMH B CIHCKE pPEKOMEH/JIOBAHHOW IJUTEPaTypbl, a TaKKe HHTEPHET-
UCTOYHHKaMHU. Bce Mmerommueckue MaTepualibl IMPEJICTaBICHBl B CHCTEME IHCTAHIIMOHHOTO
o6yuenust COI'Y na miardopme Moodle (http://Ims.nosu.ru).

Kputepun ¢popmMupoBanusi 0lleHOK NPH NpeacTABJICHHHU J0KIATA

OneHuBas 10KJIa]1, MpernoaaBaTeslb o0paliaeT BHUMAaHUE Ha:

- COOTBETCTBHUE CO/ICpP)KaHUs BRIOpAaHHOH TeMe;

- OTCYTCTBHUE B TEKCTE OTCTYIUICHUH OT TEMBI;

- coOIoZIcHUE CTPYKTYPHI pabOThI, U €€ 000CHOBAHHOCTB;

- yMeHue paboTaTh C HAyYHOU JIUTEPaTypOH - BHIUJICHATh MIPOOIEMYy U3 KOHTEKCTa;

- YMEHUE JIOTHIECKU MBICIIUTE;

- KyJIbTypy MUCbMEHHOW peun;

- yMeHue opopMIISITh HaydHBIN TEKCT (IIpaBUJIbHOE IPUMEHEHNE U 0(OPMIIEHHE CCHUIOK,
cocTaBiieHue Oubanorpapun);

- cocoOHOCTH BEPHO, 0€3 NCKAKEHHS TIepeIaTh MCIIONIb3YeMbIil aBTOPCKUI MaTepua,

- coOmoieHne TpeboBaHUM K 00beMy pabOTHI;

- aKKypaTHOCTh W TPaBWJIBHOCTH O(QOPMIICHHS, a TAaK)K€ TEXHHYECKOTO BBITIOITHEHUS
paboThI;

- BBICTYIUICHHE IO TEME JIOKJIaJia U OTBETHI Ha BOIPOCKHI CTY/ICHTOB M IMPEoaBaTelisi Ha
3aHATHUH.

O].[GHO‘-IHLIﬁ JIUCT MOATOTOBKH H BBICTYIVICHUS C JOKJIAA0M

1. Jloknmam COOTBETCTBYET IPEIUIOKEHHOH TeMe, MMEET BCTYIUIGHHE, OCHOBHYIO 4YacTb,
3aKIJIIOYEHUE, CTIUCOK JIUTEepaTypsl — 2 0.
2. Tema packpsiTa MOJHOCTBIO, CTYACHT MPOJEMOHCTPUPOBAI CIIOCOOHOCTh aHATH3HPOBATh
pa3Hble TOUKH 3peHus — 1 0.
3. CooOmieHue cuenaHo ¢ COONIOEHHEM HOPM COBPEMEHHOI'O PYCCKOTO JIUTEpaTYPHOTO
S3bIKa U C MPEACTAaBICHUEM ITPe3eHTauu — 2 0.
MakcuMalibHOE KOJIMYECTBO 0aioB — 5.
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CxeMa olIeHUBAHHUS T0KJIa1A

Onenka, 6asua

Onucanue

5
(oTIM4YHO)

Bo BBemeHuu dYeTko cQOpPMYITHPOBAH TE3UC, COOTBETCTBYIOIIHA
TeMe JI0KJIa/1a, BBIMOJIHEeHA 3a/1a4a 3aMHTepecoBaTh 00yJaroIuxcs;
JIEJICHUE TEKCTA Ha BBEJICHUE, OCHOBHYIO YaCTh U 3aKJIIOUYCHHE.

B ocHoBHOI "acTu:

JIOTUYHO, CBSI3HO M MOJIHO JOKA3bIBAE€TCS BBIABUHYTHIN TE3UC;
3aKJIOYEHUE COJEPKHUT BBIBOJABI, JIOTMYHO BBITEKAIOLIUE U3
coAEepKaHUs OCHOBHOM YaCTH;

JUIS. BBIPDAKEHHUS CBOMX MBICIEH HE IMOJb3YEeTCs YHPOLIEHHO-
MIPUMUTUBHBIM SI3BIKOM;

JEMOHCTPHUPYET MOJIHOE IOHUMaHUE MPOOIEMBbI;

MpEJCTaBIICHA IPE3CHTAUS K JOKIIAY;

MIOJIy4E€HbI IPABUIIbHBIE OTBETHI HA BCE BOIIPOCHI MTPENO1aBaTEIs.

4
(xopoo)

Bo BBemeHuu dYeTko cOpPMYITHPOBAH TE3HMC, COOTBETCTBYIOIIHIA
TeM€ JOKJaJa, B HW3BECTHOM Mepe BBINOJIHEHA  3a7ayda
3aUHTEpeCcOBaTh O0yUaIOLIUXCS,;

B OCHOBHOW YaCTHU JIOTMYHO, CBSI3HO, HO HEIOCTAaTOYHO ITOJIHO
JIOKa3bIBACTCS BBIIBUHYTHIN TE3HC;

3aKJIOYEHUE COJEPKHUT BBIBOJABI, JIOTMYHO BBITEKAIOIIUE U3
coAep>KaHUs OCHOBHOM YacCTH;

MIPEICTABJICHA NIPE3EHTALUS K JOKIa1y;

JUISL  BBIPQXEHUS CBOMX MBICIEH CTYJIEHT HE MOJb3yeTcs
YOPOLIEHHO-TIPUMHUTUBHBIM SI3bIKOM;

MIOJIyYEHBI NTPaBUJIbHBIE OTBETHI HE HA BCE BOIIPOCHI MPENO0/1aBaTENsL.

3
(YAOBJICTBOPHUTEJIBHO)

Bo BBeneHun Tte3uc cGoOpMyIHMpPOBaH HEUETKO WM HE BIIOJHE
COOTBETCTBYET TEME BBICTYIUICHUS;

B OCHOBHOM 4aCTH BBIIBUHYTHIN TE€3UC JOKA3bIBACTCSA HEOCTATOUYHO
J0rU4YHO (YOeTUTENbHO) U MOCIIeI0BaTEIbHO;

3aKJIIOYEHUE COAEPKUT BBIBOJBI, HE MTOJHOCTBIO COOTBETCTBYIOIINE
COJIEPKAHUIO OCHOBHOM 4acTH;

IpEICTaBlICHa  Mpe3eHTauus K  JOKIaxy, HO  HMMEITCA
rpaMMaTH4ecKHue OLUIMOKH;

CTYZIEHT HE CMOT YE€TKO OTBETUTbH Ha BOIIPOCHI IIPETIOIABATEIS;

A3BIK PA0OTHI B IIEJIOM HE COOTBETCTBYET YPOBHIO MarCTPAHTA.

2
(Hey10BJI€TBOPUTEIBLHO)

Bo BBeneHun te3uc chopMyIMpOBAH HEUETKO WM HE BIIOJHE
COOTBETCTBYET TEME JOKJIAJA,;

B OCHOBHOM YaCTH BBIIBUHYTHIN TE€3UC JOKa3bIBAECTCSA HETOCTATOUYHO
J0rHYHO (YOeTUTENbHO) U MOCIIeI0BaTEIbHO;

B 3aKJIIOYEHUM  BBIBOJABI HE  IOJTHOCTBIO  COOTBETCTBYIOT
COJIEPKAHUIO OCHOBHOM 4acCTH;

A3BbIK pabOTHI B 11€JIOM HE COOTBETCTBYET YPOBHIO MaruCTpaHTa.

HpnMepHaﬂ TEMATUKA JOKJIAaJA0B 10 TUCHHUIIJIMHE

1. Yyryn. Knaccuduxanus u cBOWCTBa YyT'yHOB.

2. YriepoaucThlie CTaju.

3. Jlerupyrouiye 3J€MEHThI U UX 3HaYEHHUE.
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4. l'mapodusnveckre CBOWCTBA KOHCTPYKIIMOHHBIX MaTepHAJIOB.

5. Creki10 — COBpeMEHHBIN KOHCTPYKIIMOHHBII MaTepHall.

6. Koppo3ust MeTamuioB u MeToabl OOpbOBI C HEH.

7. CrutaBbel Ha OCHOBE MEJIH M UX POJIb B COBPEMEHHOM MPOMBIIIJICHHOCTH.
8. CuTanisl ¥ UX NIPUMEHEHHE.

9. Xene300eToH.

10. dpeBecuna u u3aenus u3 Hee.

11. 'mapokcuanaTUT — NEPCHEKTUBHBIA MaTepUa 11 MEAUIMHCKON TEXHOJIOTHH.
12. Kuakokpucramuindyeckue MaTepHalibl M UX MPAKTUUECKOE IPUMEHEHHUE.
13. YriepoaHbie COpOSHTHI B TEMOCOPOIIHH.

14. CrtaBpI METAIJIOB MEIMIIMHCKOTO Ha3HAUYCHHUS.

15. Metoapl nOay4YeHHs MPEKYPCOPOB KOHCTPYKLIMOHHBIX MaTEPHAIIOB.

16. CoBpeMeHHbIE KEPAMUUYECKHE MATEPUATIBI.

17. OraeynopHbie MaTeprasbl B COBPEMEHHON MTPOMBIIIUICHHOCTH.

18. KepaMuka 1 METOJIbI €€ MOTyYEHHUS.

19. ImMmiopTo3amerniaroniyue TEXHOJIOTHH U UX 3HAYCHHE.

20. [TonmumepHbIe MaTEpHANIBI U UX IPUMEHEHHUE B MPOMBIIILJICHHOCTH.

21. CoBpeMeHHbIE TJaKOKPACOYHbIE MATEPUAIIbI.

22. CUKKaTHBBI M UX KJIACCU(DUKAIIHS.

8. OneHouHbIe cpeacTBa JJIA TEKYNero KOHTPOJIsS yCIeBaeMOCTH, py0e:KHOH aTTecTallul U
NMPOMEKYTOYHOM aTTeCTAIMM 110 UTOTaM OCBOEHUS TUCHHUILINHBI

Tekymuii KOHTPOJb 3HAHUM NTPOBOAUTCSA IYTEM OIEHKU BBINOJHECHHUS 3aJaHuld K
MIPAKTUYECKUM 3aHATHSM, & TAKKE YCTHBIX OTBETOB HA MPAKTUYECKUX 3aHITHUSAX, BBICTYILJICHUN C
JTIOKJIaJIaMH, OLIEHKH MOATOTOBJIEHHBIX CTYJIEHTaMU MPE3CHTALNH.

HpI/IMepbl 3aJaHuH K MNPAKTUHIECCKUM 3aHATUAM

Kpurepuu, onpeaensioiye KauecTBO MaTepraloB.

ba3oBble MOHATUS MaTEPUATIOBEICHUS.

OcHOBHBIE TEH/ICHIIUU Pa3BUTHS HAYKU O MaTepHasax.
BrausiHue cocTaBa u CTpYKTYpbl MaTepHaJIOB Ha UX CBOMCTBA.
CucTeMHbBIN MOAXO/ K CHHTE3Y HOBBIX MaTE€pHaJIOB.
Marepuansl cieaJIbHOr0 Ha3HAUYEHUS.

TeopeTnueckre 0CHOBBI pa3pabOTKU MarHUTHBIX MaTEpUajIOB.
XUMHUECKUE CIIOCOOBI KOPPEKTUPOBKHA MarHUTHBIX CBOWCTB.
KecTtkue u MATKHUE MarHUTHBIE MaTepUAIIbI.

0. CriocoObI KOPPEKTUPOBKU MEXAaHMUECKUX CBOMCTB M KOPPO3MOHHON CTOMKOCTH.
11. JlerupoBanue.

12. Metonbl MOBEPXHOCTHOTO YIPOUYHEHUS CTABHBIX U3JIEIUH.
13. 3akanka, OTITYCK, HICKYCCTBEHHOE CTapeHHE.

14. AzoTtupoBaHue U HayTJepOKUBAaHUE MOBEPXHOCTHU CTAJIEH.
15. [luanupoBaHUE U ATUTUPOBAHUE.

16. uddysnonnas merammuzanus.

17. XuakokpucTauimuecKue MaTepraibl.

18. Merons! nonyuenus KK-marepuanos.

19. O6nactu npumenenust XKK-matepuaios.

20. Hanomatepuaisi.

21. OcHOBHBIE METO/IbI TIOJYYCHHUS] HAHOMATEPHAJIOB.

BOoo~NoOA~WDNE
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22.
23.

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

Paznuuns HaHOMaTepranoB U KOJUIOUIOB.

OnuimTe OCHOBHBIE KOHCTPYKLIIMOHHBIE MaTEPHUAJIbl, HCIIOJb3yEMbIE TP KOHCTPYUPOBAHUU
YCTaHOBOK T'a30(pa3HOro CHHTE3A.

Kpuocunres marepuanoB B ra3oBoil (aze, ero npeuMymniecTBa U HeJJOCTATKU.

Meron PVD B cuHTE3€ KOHCTPYKIIMOHHBIX MaTEPHUAIIOB.

Merton CVD u ero npeumymiectsa nepea metoaom PVD.

Matepuansl Ha OCHOBE IUIATUHBI TPH pa3paboTKe MEIUIIMHCKHUX TIPETapaToB.
HMMnopT3aMernaromye MaTepuaisl IpyU JICUEHUH HAPKOTUYECKUX OTPABIICHUM.

Marepuansl Jyisi SHTEPOCOPOIIUH.

Martepuansl aJsl yJaneHuss TOKCHKaHTOB Ha OCHOBE XeJIaTOOOPa3yIoLUX JTUTaH/0B.

8. OneHouHbIe cpeaCcTBA VISl TEKYIIEr0 KOHTPOJISA yCIIeBA€MOCTH, PYOe:KHOM aTTecTAllMU U

l'lpOMe)KyTO‘{HOi/i aTTeCTAallMi IO U TOraM OCBOCHHUSA TUCIUIIJINHBI

Tekymuii KOHTPOJb 3HAHUKM NTPOBOAUTCSA IYTEM OILICHKU BBINOJHECHHUS 3aJaHuld K

MPaKTUYECKUM 3aHATHSIM, a TAKKE YCTHBIX OTBETOB Ha MPAKTUYECKUX 3aHATHUAX, BBICTYIIJICHUN C
JIOKJIagaMu U pedeparaMu, OIEHKH MOATOTOBICHHBIX CTY/IEHTaMHU MPE3CHTALIH.

Bonpocwl onsa nposedenusn pyoescnozo KOHRmpoaa 3HAHUIL:

1 pyOe:xHBIi KOHTPOJIb B (hopMe KOJIOKBHYMA WIH cO0eceJ0BAHMSA

el AN s

10.

11.
12.

13.

14.

15.
16.

17.

Posib MaTepuanoB B COBPEMEHHOMN TEXHUKE.

Kpatkuit uCTopuyeckuii 04epK pa3BUTUS MATEPUATIOBEICHMUS.

Knaccugukaius MarepuanoB Mo COCTaBy, CTPYKType, CBOMCTBaM U 00JacTIM IPUMEHEHHUS.
3HaueHUEe MaTepHUaJIOBE/ICHNS B PELICHUM BaXHEHIINX TEXHUUYECKUX MPOOJIEM, CHHKEHUS
MaTEpUAIOEMKOCTH H3JEIHM, TOBBIIIEHUH NPOYHOCTH, HAAEKHOCTU M JIOJITOBEYHOCTH
MEXaHU3MOB U MPUOOPOB.

OcHOBHBIE KOHCTPYKIIMOHHBIE MATE€PHAJIbI — METAJIJIBI U CILIABHI.

XapakTep MeXaToMHOM cBs3u B Merauiax. CBoiicTBa METaJUIOB, OINpeesieMble
METAJITIMYECKUM TUIIOM CBSI3U.

Kpucrannnueckoe cTpoeHHe MeTauioB. THIBl KPUCTAIIMYECKHX penieTok. OCHOBHBIE
HECOBEPIICHCTBA KPUCTAJUNINYECKOTO CTPOEHUS U UX BIIMSHHE HAa CBOMCTBA METAJLIIOB.
OcHOBHBIE CBEJIEHUS! O Ha3HAUEHUU U CBOWCTBAX METAJJIOB U CIJIABOB, O TEXHOJIOTMU HMX
MTOJIyYEHHUSI.

OcHoBHbBIE BUIBI KOHCTPYKLIMOHHBIX M CBIPbEBBIX, METANINYECKUX M HEMETAJUINYECKUX
MaTepHaIoOB.

Knaccugukamus wmeramnos. JKene3oyriaepoaucTble CIUTaBbI — YYTyHBl M CTalld, HX
XapaKTepUCTHKA U PU3UKO-XUMUYECKUE CBOWCTBA.

Knaccugukarus u cBoiicTBa yriepoaucThIX CTaseH.

JlerupoBanue ctaneil. BiusHue Jerupyromux 3JI€MEHTOB Ha CTPYKTYPY U MEXaHUYECKUe
CBOMCTBA CTajeH.

KopposunonHnocroiikue u xapocToiikue ctanu. HepikaBeromuye cTtany U UxX KiacCUpUKaIus.
[Tpupoga KOPpPO3MOHHOI CTOWKOCTH HEpXkaBEIOLIUX CTajel, 00JacT MX NpPUMEHEHUs,
TepMHuueckas 00padboTka.

Teepable cmnaBbl. Kiaccudukaiust TBepAbIX CIUIaBOB W 0OIIas XapaKTEpPUCTHKA HX
CBOMCTB.

Marepuainsl ¢ 0COOBIMU MAarHUTHBIMUA CBOWCTBaMH.

MarsuTHble CTaqu M CIUIaBbl, UX KiIaccUPUKanug. MarHUTOMATKHE U MarHUTOTBEp/ble
CTaNu U cIuiaBbl. TpeboBaHus, IPEIbIBIsAEMbIC K HUM.

BbpiOOp MarHUTOMSTKMX M MarHUTOTBEPJABIX MAaTEpUaNoB A M3ACIUN  pa3IuyHOro
Ha3HA4YECHMS.
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18.

19.

20.

21.

22.

23.

HemaruutHeie cramu u  9yryHbl. CmiaBel ¢ OCOOEHHOCTSMHU — DJIEKTPUYECKOTO
COTIPOTUBIICHUS.

IIpoBogHMKOBBIE MaTepuaibl, PEOCTATHBIE CIUIABBI, CIIABbl Ul HarpeBaTElbHbBIX
3JIEMEHTOB, UX COCTaB, CBOMCTBA U HanboJee pacnpoCTpaHEHHbIE MapKH.

[{BeTHBIEC METAIIBI U CIIABBI

Menp u e€ cruiaBbl. CBOMCTBA U MpUMEHEHHE TeXHUYECKOW Meau. CIiaBbl HA OCHOBE MEIH.
JlaTyHu; M3MEHEHHE HX CTPYKTYpbl U MEXAHWYECKUX CBOMCTB B 3aBHUCHUMOCTH OT
coJlepKaHus IUHKA.

Knaccudukanuss naTtyHeil 1O cocTaBy, CTPYKTYpe M TEXHOJOTHYECKHM CBOMCTBAM.
MapkupoBka jiaryHeil. CBOMCTBa U MPUMEHEHHUE JIATYHEU Pa3IMYHbIX MApOK.

Bnusiaue conepxanus 0JI0Ba Ha CTPYKTYPY M CBOWCTBA OJOBSHHBIX OpoH3. Knaccugukarms
OpoH3 MO TEXHOJOru4eckuMm cBoicTBaM. CocTaB, CBOMCTBA M 00JIaCTU HPUMEHEHUs
OJIOBSIHHBIX W O€30JIOBSHHBIX (IIOMHHHEBBIX, OEpUIUIMEBBIX) OpoH3. MapKupoBka
00pabaThIBaCMBbIX JaBJICHUEM U JTUTCHHBIX OPOH3.

2 pyOeskHbIi KOHTPOJIb B (JopMe KOJIOKBHYMA MJIH CO0eceI0BAHMS :

=

o

10.
11.

12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.

CriaBbl Ha OCHOBE aTIOMMHHUS, Martus U TutaHa. OOuias xapakTepucTHKa.

CpoiictBa W mpuMeHeHHe amoMuHHUSA. OCHOBBI TEOpPUM TEPMHUYECKOH OOpabOTKH
QIIOMUHUEBBIX CIUIaBOB. JIuTelinble U 1eopMUpyeMbIe CIIABBL.

CrnnaBbl, yOpodYHsSIeMble W HE YIMPOYHSEMBIE TEPMUYECKOH 00paboTkoil. [lypamoMuH u
npyrue aehopMupyemMble aTIOMUHUEBBIE CIUIABbI, YIIPOUHSIEMbIE TEPMUUECKON 00pabOTKOIA.
Wx cocraB, Tepmuyeckas 00paboTka, 00J1acTi IPUMEHEHHUS, MApKHPOBKa.

HauOonee pacnpocTpaHeHHble Mapku Je(QOpPMHUPYEMBIX aJIOMUHHEBBIX  CIUIABOB,
YIPOYHSEMbIX TEPMUUECKON 00paOOTKOM.

CunyMHH M Jpyrue JIMTeHHble aJlOMUHMEBBIE CIIIaBbl: TpeOoBaHUS K HUM. [loBbllieHHe
CBOMCTB JIUTEIHBIX AIFOMUHUEBBIX CIUIABOB MTyTEM MOAUPHUIIMPOBAHUS.

Xaponpounsie anromMuHueBble criaBbl. CrieueHHble amomuHueBble criaBsl (CAC, CAI).
[TpyMeHeHre alfOMIUHUEBBIX CIJIABOB B MAIlIMHO- U TPUOOPOCTPOCHHH.

Baxwelimme crjgaBsl HAa OCHOBE MarHusi, MX MapKHpOBKa, COCTaB, CBOWCTBA M OOJACTH
PUMEHEHHUS.

TutaH u ero criaBbl, X PU3NKO-MEXaHUYECKHUE CBOMCTBA.

Marepuansl ¢ 0OCOOBIMH  JJIGKTPUUECKUMHU CBOWCTBaMH. Marepuaiabl C  BBICOKOU
IIEKTPUYECKON TPOBOJUMOCTBIO.

[TonynpoBoIHUKOBBIE MaTepHalibl. JIN3IEKTPUKH.

[TopomkoBble Marepuainbl, HMX CBOWCTBA, NpPEUMYIIECTBA M HEJOCTaTKH, CIIOCOObI
MOJTyYEHUSI.

Hewmerannuueckue Matepuaibl, UX KIaCCU(PHUKAIHA.

Crekiioo0pa3Hble MaTepuaibl, KEpaMHUKa U KOMIIO3UTHI.

Cocras u crpoenue crekna. [IponszBoacTso crexina. @U3NKO-XUMUYECKUE CBOMCTBA CTEKJIA.
[IpyMeHeHue cTekIa B IPOMBIIIIEHHOCTH.

Knaccugukanus xepamuku. Cblpbe A MOMYYEHUS KEPaMHUKH. TEXHOJOTHS TONTy4eHHS
KEepaMHKH.

Bunel u cTpykTypa KEpaMUKH.

CrekiiokepamMHKa, CBOMCTBA M 00JIaCTH MPUMEHEHUSI.

buoxepamuka u e€ npuMeHeHue.

Kepamnueckue komno3ntel. Cutamisl. MeTammmyeckue CTeKIIa.

Kommosuimonnsle  Matepuanbl, HX Kkiaccuukauums u  cBoiictBa. KoMIOHEHTHI
KOMITO3ULIMOHHBIX MaTEPHAJIOB.

Kamennoe nuth€. OrHeynopsl, ux kiaccudukanus. [lenokepamuka. MunepanbHast Bara.
[Tommeps! u utactMmaccesl. Kimaccudukanus moammepos.
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23.

24.

25.
26.

27.
28.

29.
30.
31.

NN

10.

11.
12.

13.

14.

15.
16.

17.

18.

19.

OcHOBHBIE TIOHATHS U OCOOEHHOCTH BBICOKOMOJIEKYJISIPHOTO CTpoeHus noiaumepoB. dopma
(cTpykTypa) MakpoMOJEKyl — JIMHEHHas, JIeCTHUYHas, ceryarasg (3aMKHyTas
IIPOCTPAHCTBEHHAsA).

dusnueckue CoCTOSHUS MOJIUMEPOB — CTEKI000pa3HOe, BBICOKOIIACTUYHOE, BA3KOTEKYyYee.
Tepmomexannueckue kpusble. [Iprpona BBICOKON 2IaCTUYHOCTH.

[TnacTmaccel: X cocTaB, poJib pa3IMYHbIX KOMIIOHEeHTOB. Kitaccudukanus rmiactmace.
OcobeHHOCTH CTPOEHMsI U CBOMCTB T€PMO- U peakToIuiacToB. llpumenenue mnuactmacc B
Pa3IMYHBIX OTPACIIAX MPOMBILUIEHHOCTH. [loIMMepHbIE apMUPOBaHHBIE MaTEPUAIIBL.
CuHTETHYECKHE KIIEU U TEPMETUKH.

Pesuna kak mnonuMepHsli Martepuan. CocTaB  pe3MHbBI, Ha3HAYEHHE Pa3IUMYHBIX
KOMIIOHEHTOB. BiiusiHME cepbl Ha CTPYKTYpPY U CBOMCTBA PE3UHBI.

Oprannyeckue JaKOKpaCOYHbIE MaTEpUaJIbL.

Hanomarepuansl 1 HAHOTEXHOJIOTHH. BilMsiHME THCIIEPCHOCTH HAa CBOMCTBA BELIECTBA.
KoncTtpykuuonnsie HaHoMaTepuaisl. OyHKIMOHaAIBHBIE HAHOMaTepuansl. [Ipumenenue
HaHOMAaTEPHUAJIOB B MUKPOJJIEKTPOHUKE.

BOl'[pOCI)I K 3a49€Ty

Ponps MaTepuaioB B COBpEMEHHON TEXHUKE.

Kpatkuii uctopuyeckuii 04epK pa3BUTUS MATEPUATIOBEICHMUS.

Knaccudukanus MaTepranoB 10 COCTaBy, CTPYKType, CBOMCTBAM U 00J1aCTSIM MPUMCHCHHSL.
3HaueHUEe MaTepHUaNOBE/ICHUS B PEIICHUHM BaXHEHIIUX TEXHUUYECKUX MPOOJIEeM, CHIKECHUS
MaTEepUATIOEMKOCTH W3JIETUM, TOBBIIICHUU TPOYHOCTU, HAJACKHOCTH H JOJTOBEYHOCTH
MEXaHHU3MOB U IPUOOPOB.

OCHOBHBIE KOHCTPYKIITMOHHBIC MAaTEPUAIIBl — METAJLIBI M CTLIABHI.

Xapaktep MeXaTOMHOM CBsi3M B MeTauiax. CBOWCTBA METAJUIOB, OIpeAeseMble
METaJUTMYE€CKUM THUIIOM CBSI3H.

Kpucrannuueckoe cTpoeHHE MeETauioB. THIBI KpUCTAIUIMYECKUX pemeTok. OCHOBHbIE
HECOBEPIICHCTBA KPUCTAIUIMYECKOTO CTPOCHUS U X BIIMSHHUE HA CBOWCTBA METAJIJIOB.
OCHOBHBIE CBEICHHMSI O Ha3HAYEHUU M CBOMCTBAX METAJUIOB M CILJIaBOB, O TEXHOJIOTHUU HX
MOJTYYCHUSI.

OCHOBHBIE BU[IbI KOHCTPYKIIMOHHBIX U CBHIPbEBBIX, METAUNIMYECKHUX M HEMETAJNIMYECKHX
MaTepHayioB.

Knaccudukanus wmertamnoB. JKene3oyriepoaucTsie CIUIaBBI — UYYTYHbl U CTalH, UX
XapaKTEePUCTUKA U (PU3NKO-XUMUYECKHE CBOMCTBA.

Knaccudukanus u cBOiCTBa yriIepoOAUCTHIX CTaJICH.

JlerupoBanue craneil. BausiHue NeTUPYIONIUX SJEMEHTOB HA CTPYKTYPY U MEXaHHUYECKHE
CBOICTBA CTaJIEH.

KopposunonHnocroiikue u sxapocToiikue ctanu. HepikaBeromuye cTany U UX KiacCUpUKaIus.
[Tpupona KOpPpPO3MOHHON CTOMKOCTH HEP)KAaBEIOIIUX CcTajei, o0JacTu WX NPUMEHEHHS,
TepMHuueckas 00paboTka.

Teepnasie cmnaBbl. Kitaccuukamusi TBEpApIX CIUIABOB W OOIIash XapaKTEpUCTHKA UX
CBOJCTB.

Matepuansl ¢ 0COOBIMU MAarHUTHBIMH CBOHCTBaMH.

MarauTHbele CTaqu W CIUIaBBl, WX KiacCHUUKaIusi. MarHUTOMATKHE W MarHUTOTBEPbIC
CTallv U CTIaBbl. TpeOoBaHUs, MPEAbSIBISIEMbIC K HAM.

Bpi60op MarHUTOMSATKMX M MarHUTOTBEPIBIX MATEPUAIOB JUIA W3JSIHA PA3THIHOTO
Ha3HA4YCHHUS.

Hemaruutupie cramu  u  uyryHel. CmaBel € OCOOEGHHOCTSIMH — 3JIEKTPHUYECKOIO
CONPOTHUBIICHUS.

IIpoBOIHMKOBBIE MaTepHasbl, PEOCTATHBIE CIUIABBI, CIUIABBI [UJIl HArpeBaTEIbHBIX
AJIEMEHTOB, UX COCTaB, CBOWCTBA U HanboJiee pacpoCTpaHECHHBIE MAPKH.
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20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.
32.

33.
34.

35.
36.
37.

38.

39.
40.
41.
42.
43.

44,
45.
46.
47.

48.
49.

[[BeTHBIE METAJIIBI U CILIABBI

Menp u e€ cruiaBbl. CBOMCTBA U MpUMEHEHHE TeXHUYECKOW Meau. CIiaBbl HA OCHOBE MEJIH.
JlaTyHu; u3MeHEHME HX CTPYKTypbl M MEXaHMYECKHX CBOMCTB B 3aBUCUMOCTU OT
CoJIepXaHusl LIMHKA.

Knaccugukamuss naTyHeil 1O cocTaBy, CTPYKType M TEXHOJOTHYECKHM CBOMCTBaM.
MapkupoBka JiaryHeil. CBOMCTBa U MPUMEHEHHUE JIATYHEU Pa3IMYHbIX MApOK.

Brnusinue conepikaHus 0JI0Ba HA CTPYKTYPY M CBOMCTBA OJIOBSIHHBIX OpoH3. Kitaccudukanus
OpoH3 MO TexHoJoruyeckum cporcTBaM. CocraB, CBOHCTBA M 00JacTU MPUMEHEHUS
OJIOBSIHHBIX W O€30JIOBSHHBIX (IIOMUHHUEBBIX, OCpUITHEBBIX) OpoH3. MapKupoBKa
00pabaThIBacMBbIX JaBJICHUEM U JTUTCHHBIX OPOH3.

CnnaBbl Ha OCHOBE QJIIOMMHMSI, MarHus U TUTaHa. O01as XxapakTepucTrKa.

CroiictBa W mnpuMeHeHue amtoMuHus. OCHOBBI TEOPUHM TEPMHUYECKOW 0OpabOTKH
QIIOMUHUEBBIX CIUIaBOB. JIuTeliHbIe U 1e(OPMUPYEMBIE CILIABHI.

CmnaBel, ynpoyHseMmble U HE YIOPOYHseMble TepMHUYECKOil oOpaboTkoil. JypamromMuH u
npyrue aehopMupyemMbple aTFOMUHUEBBIE CIUIABBI, YIIPOYHSIEMbIE TEPMUUECKON 00paObOTKOM.
Hx coctaB, TepMuueckas 00padboTka, 00JacTi MPUMEHEHHSI, MApPKUPOBKA.

Haumbonee pacnpocTpaHeHHble Mapku —J1e(OPMHUPYEMBIX  AIIOMHHHEBBIX  CILIABOB,
YIPOYHSIEMBIX TEPMHUECKON 00pabOTKOM.

CunymMHH M Jpyrue JIMTEHHBIE allOMHUHHEBBIC CIUIaBbl: TpeOoBaHUS K HUM. [loBbIIeHHE
CBOICTB JTUTEHHBIX AIFOMUHUEBBIX CIUIABOB MTyTEM MOAUPHUIIMPOBAHUSI.

Kaporpounsie amomuHueBble ciuiaBbl. CrieueHHble amomuHueBble ciaBel (CAC, CAII).
[TpyuMeHeHre anfOMIUHHUEBBIX CILIABOB B MAIIMHO- U TPHUOOPOCTPOCHHH.

Baxkneiimue cruiaBbl Ha OCHOBE MarHus, MX MapKHpOBKa, COCTaB, CBOMCTBAa M 00jacTu
MIPUMEHEHUS.

TuTan 1 ero cruiaBbl, UX PU3NKO-MEXaHUYECKUE CBOWCTBA.

Marepuansl ¢ 0COOBIMM  3JEKTPUUYECKMMHU CBOWCTBaMHM. MaTepualbl C  BBICOKOH
AIIEKTPUYECKON MTPOBOJUMOCTBIO.

[TosrynnpoBOIHUKOBBIE MaTepHalIbl. [IUIIEKTPUKH.

[TopomikoBble MaTepuaibl, WX CBOICTBa, MNpPEUMYLIECTBA U HEAOCTAaTKH, CIOCOOBI
MOJIyYEHUS.

Hewmerannuueckue Marepuaibl, UX KilaccuuKamus.

Creki000pa3Hble MaTepuabl, KEpaMHUKa U KOMITO3UTHI.

CocraB u crpoenue crekia. [Ipon3BoacTBo crexina. @U3NKO-XUMUUECKHE CBOWCTBA CTEKIIA.
[TpuMeHeHne CTeKIa B IPOMBIIIIIEHHOCTH.

Knaccudpukanusa kepamuku. Cplpbe Ui MOJY4EHHS KepaMUKU. TeXHOJOrus MOoJydeHus
KEpaMHKHU.

Bunel v cTpyKTypa KepamMHKH.

CrekiokepaMuKka, CBOUCTBa U 00J1aCTH IPUMEHEHHUSL.

bruokepamuka u e€ npuMeHEHHE.

Kepamunueckue koMno3utsl. Cutamibl. MeTaliandeckue cTeka.

KoMmo3urmonasle  Marepuanbl, HX KiIaccupukamuss ©  cBoWcTBa. KOMIOHEHTHI
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

Kamennoe nuth€. Orueymnopsl, ux kinaccuduxanus. [lenokepamuka. MunepanbHas BaTa.
[Tommmeps! u mnactMaccesl. Kiaccudukanus noamMepos.

OcHOBHbBIE TIOHATHS U OCOOEHHOCTH BBICOKOMOJIEKYJISIPHOTO CTpOeHus: noaumepoB. @opma
(cTpykTypa) MakKpOMOJEKyl — JIMHEWHas, JIeCTHUYHas, ceTdaras (3aMKHyTas
MPOCTPAHCTBEHHA).

Ou3NUECKUe COCTOSIHUS MOJIMMEPOB — CTEKIO00Pa3HOE, BBICOKOAIACTHYHOE, BA3KOTEKYUEe.
Tepmomexanndeckue kpusble. [Ipupoaa BEICOKON 371aCTUYHOCTH.

[TnacTmacchl: X cOCTaB, poJib Pa3IUYHBIX KOMIIOHEHTOB. Kitaccudukarus miactmacc.
OCcoOCHHOCTH CTPOCHHSI U CBOMCTB TEPMO- M PEaKTOIIacToB. I[IpuMeHeHue miactMacc B
pa3IMYHBIX OTPaCIAX MPOMBILUIEHHOCTH. [TolMMepHbIE apMUPOBaHHbBIE MaTEpPHUAIIBI.

22



50. CuHTeTHUYECKHE KJIEH U TEPMETUKH.

51. Pesuna kak mnonuMmepHblii Marepuan. CocTaB pe3uHbl, Ha3HAUYEHUE PA3TMYHBIX

KOMIIOHEHTOB. BiusiHMe cepbl Ha CTPYKTYpPY U CBOWCTBA PE3UHBI.
52. OpraHuueckue JaKOKpacOUHble MaTepHAabI.

53. Hanomatepuaiisl 1 HAHOTEXHOJIOTHU. BiusHue TUCTIEPCHOCTH HA CBOMCTBA BEIIECTBA.
54. KoHcTpykunoHHble HaHOMaTepuaibl. @yHKIIMOHAIbHBIE HAHOMaTepualbl. [Ipumenenue

HaHOMATCPUAJIIOB B MUKPOJJICKTPOHUKC.

CDOpMa MMPOBCACHU 3a4CTa: CMCIIAHHAA — MMCbMCHHAA U yCTHas.

OIIeHI/IBaHI/Ie 0TBE€Ta CTyJA€HTA Ha 3a4YeTe

Xapakmepucmm(a omeema

Ouenka

JlaH TOJHBIM, pa3BepHYTHI OTBET Ha IIOCTABJIEHHBIM BOMNpOC, MOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HaHUN 00 OOBEKTE, MNPOSBISIIOMIAsCS B
CBOOOJTHOM ONEPUPOBAHUM MOHATUSAMH, YMEHUH BBIICIUTh CYILIECTBEHHbIE
U HECYIIECTBEHHbIE €ro IMpPHU3HAK{, NPUUMHHO-CIEJCTBEHHBIE CBS3H.
3HaHue 00 00BEKTEe JeMOHCTPUPYETCS Ha (pOHE MOHMMAHMSI €r0 B CUCTEME
JaHHOW HAyKH W MEXIUCIHUIUTMHAPHBIX cBs3eil. OTBeT hopMynupyercs B
TEePMUHAX HayKH, U3JI0)KEH JINTEPATYPHBIM A3bIKOM, JJOTMUYEH, JJOKa3aTeNEH,
JEMOHCTPHPYET aBTOPCKYIO O3HUILIUIO CTYACHTA.

3a4yTeHo

HaH HOJ'IHBIﬁ, pa3BepHYTBIﬁ OTBET Ha MOCTaBJICHHBIN BOIIPOC, ITOKA3aHO
YMCHHUC  BBIACIUTL CYIICCTBCHHBLIC KW  HCCYIICCTBCHHBLIC IIPU3HAKHU,
MMPUYNHHO-CIICACTBCHHBIC CBA3U. OTBeT 4eTKO CTPYKTYpHUPOBAH, JIOTHUYCH,
H3JI0KCH B TCPMHUHAX HAYKH. OI[HaKO JOMYIICHBI HC3HAYUTCIIbHBIC OomnOKu
WM HCAOYCTHI, HCIIPABJIICHHLIC CTYACHTOM C IIOMOIIbIKO «HABOISAIINUX)
BOITPOCOB NPEOaaBaTCIIA.

3a4TeHo

JlaH TIONMHBIM, HO HEAOCTATOYHO TIOCTEIOBAaTEIbHBIM  OTBET Ha
IOCTABJIICHHBI BONPOC, HO IIPU 3TOM I[I0OKa3aHO YMEHUE BBIIACIUTH
CYIIIECTBEHHBIE U HECYIIECTBEHHbIC MPU3HAKA U MPUUYMHHO-CIICICTBEHHbIE
cBs3u. OTBET JIOTMYEH W U3JIOKEH B TEepMUHAX Hayku. MoryT ObITh
JOTYIIEHBI OMIMOKH B OMPENEIEHUHA OCHOBHBIX TIOHSTHI, KOTOPHIE CTYIEHT
3aTpyaHSETCS UCIPABUTh CaMOCTOSTENbHO. PedeBoe odopmienue Tpedyer
MOINPABOK, KOPPEKIINH.

3a4TeHo

JlaH HEMOJHBINA OTBET, JIOTWKA M TOCJIEA0BATENbHOCTh U3JIOKEHUS HUMEIOT
CYIIECTBEHHbIE  HapymieHus. JlomymieHsl rpyOble  OMMUOKH  TIpH
OIpEJICIEHUN CYITHOCTH pPAaCKphIBAEMBIX TOHSATUHA, TEOpHUHl, SBJICHUH,
BCJICJICTBHEC  HEMOHMMAHHUS  CTYAGHTOM WX  CYIOIECTBEHHBIX U
HECYIIIECTBEHHBIX MPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBOBI.
YMeHHne pacKpbhITh KOHKPETHBIC MPOSBICHUS OOOOIICHHBIX 3HAHHWNA HE
noka3aHo. JIONOJHUTENbHBIE U YTOYHSIOIIME BOMPOCHI MpenoaBaTess He
MPHUBOAST K KOPPEKIIMHA OTBETa CTYJEHTAa HE TOJBKO Ha TOCTABICHHBIN
BONPOC, HO U Ha JApPYyrue BOMPOCHI IUCHUIUIMHBEL PedeBoe odopmienue
TpeOyeT MonpaBoOK, KOPPEKIIHH.

He 3aurTeno
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IToxa3zarenu u KPHTEPHUHA OLICHUBAHUA KOMIIeTeHIIMil Ha PA3JIUYHBIX 3Talax ux
(bopan()BaHm[, OITMCAHHUE IIKAJ OHCHUBAHUA

YpoBeHb chopMUPOBAHHOCTH KOMIIETEHIUH

«MUHHUMAJbHBII
YPOBEHb
He IOCTUTHYT»
Onenka
«HE 3aYTEHO»

«MuHUMAJTbLHBIA
YPOBEHb»
Ouenka
«324YTEHO»

«Cpennuii ypoBeHb»
Onenka
«324TEHO»

«BbIcOKMI yPOBEHb»
Onenka
«32YTEHO»

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenuuu

cchopmuposatibl. chopmuposativi. chopmuposanbi. chopmuposativl.
3HaHuA oTcyTcTBYIOT, | ChopMupoBaHs! 3HaHuA oOmmpHele, | 3HaHUS TBEpAbIE,
YMEHUSI W HaBBIKM HE | 0a30BbIE CTPYKTYPHBI | CHCTEMHBIE. apryMEHTUPOBAHHBIC,
c(hopMHPOBaHHI. 3HaHUM. Ymenus HOCSIT | BCECTOPOHHUE.
YMmenust gparmeHTapHBI | peNpPOLyKTHBHBIN YMeHns YCIIELIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PEenpOSYKTUBHBII MPUMEHSIOTCS K | PELICHUIO KaK TUIIOBBIX,
Xapakrep. pELIEeHUI0 TUTOBBIX | TAK M HECTaHJAPTHBIX
HemoHcTpupyercs 3alaHuM. TBOPUYECKUX 3aJIlaHUM.
HU3KUN ypoBeHb | JleMOHcTpupyeTcs JeMoHcTpupyertcs
CaMOCTOATEIbHOCTH JIOCTAaTOYHBIM YPOBEHB | BBICOKUI
MIPaKTHYECKOTO HAaBhIKA. | CAMOCTOSTENLHOCTH YPOBEHBCAMOCTOSATEIbH
YCTOMYHBOTO ocTH, BBICOKAsI
MPaKTUIECKOTO aIanTUBHOCTh
HaBbIKA. MIPAKTHYECKOTO HAaBhIKA
Onucanue KpUTEpHeB OLeHUBAHUA
OO0yyvaromuiics OO0yuaromuiics OO0yyarommuiics OO0yyaromuiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPHPYET:
- CYIIECTBEHHbIE NpPOOeNHI | - 3HAHUA | - 3HAHUE W MOHMMaHUE | - riryOokue,
B 3HAaHUAX  Y4eOHOTO | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
MaTepuana; MaTepuana; KOHTPOJINPYEMOTO apryMeHTHpPOBaHHbBIE
- JIOITyCKAIOTCS | - HETOJIHbIE OTBETHl HA | 00beMa NPOTPAMMHOTO | 3HAHHWS MPOTPAMMHOrO
NPUHLMIIMAIBHBIE OIIMOKN | OCHOBHBIE BOIIPOCHI, | MaTepuaa, MaTepHania;
Opyd OTBET€ HAa OCHOBHBIC | OIIMOKM B OTBETE, | -  TBEpAbIE  3HAHMS | - [OJIHOE TIOHHMMaHHUE
BOTIPOCHI, OTCYTCTBYET | HEZOCTATOYHOE TEOPETHUECKOTO CYIIHOCTH u
3HaHWE€ W  TOHMMAaHUE | IOHMMAHHE CYIIHOCTH | MaTepuaa. B3alMOCBS3H
OCHOBHBIX  MOHATHHA W | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
KaTerOpHii; - HEyBepeHHbIE U | YCTaHABIWBAaTh Y | IPOIIECCOB M SIBIICHUIA,
-HETIOHNMAaHNE CYIIHOCTH | HETOYHbIE OTBETHl Ha | OOBSICHATH CBSI3b | TOUYHOE 3HaHUE
JIOTIOJTHUTENBHBIX JIOTIOJTHUTEINIbHBIE MPAKTUKA W TEOPHH, | OCHOBHBIX TIOHATHH B
BOIIPOCOB B pamKax | BOIPOCHI; BBISBIISATD paMKax oO0CYXIaeMbIX
3a/1aHuil; - HEJOCTAaTOYHOE | IMPOTUBOPEYHS, 3a/laHui;
- OTCYTCTBHE  yMEHHS | BIaJCHHE JIMTEPaTypoH, | MpoOIeMbl u| - CIOCOOHOCTD
BBITMIOJHATh TPAKTUYECKUE | PEKOMEHOBAHHOMN TEHACHLINN Pa3BUTHS; YCTaHaBIIMBAaTh u
3a/1aHus, [IPOrpaMMOi - MIpaBUJIbHBIE U | OOBSACHSITH CBSI3b
MpeyCMOTPEHHBIE TUCTIUTITAHBL; KOHKPETHEIE, 0e3 | MpaKkTUKH U TEOPHH;
IPOrpaMMOi AUCUUIIMHEL, | - yMeHHe 0e3 TpyObIX | rpyObIX omnOoK, | - JIOTUYECKU
- OTCYTCTBHE TI'OTOBHOCTH | OLIMOOK pelaTb | OTBETHI Ha | [OCJIel0BaTeIIbHbIE,
(crmocobHOCTH) K | IpaKTHYECKUE 3aJaHus, | IOCTABJIICHHEBIC coaepKaTelIbHbIE,
JUCKyCCUM ¥ HH3KYIO | KOTOpBIE CJIeTyeT | BONPOCHI; KOHKpETHBIE u
CTETNEHb KOHTAKTHOCTH. BBITIOJTHUTb. - YMEHHE  peuarh | NCYEpPIBIBAIONINE
[IPaKTUYECKUE 3aJaHUs, | OTBETHl Ha BCE 3aJaHus,
KOTOpBIE CIENyeT | a TaKXKe
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BBITIOJIHUTD, JOIIOJIHUTCIIBHBIC

PacKpBITHH  OTJENBHBIX
MIOJIOXKEHUN  BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaxX.

- BJAJCHHE OCHOBHOH BOIIPOCHI OK3aME€HAaTOopa,

JHUTEPaTypoii, - yMeHHE  pelarthb
PEKOMEHIOBaHHOM NPaKTHYCCKUE 33aHHS;
MIPOTPaMMO - CcBOOOTHOE
JUCIIATUTAHBL; WCTIOJIb30BaHKe B
- HaMuue cOOCTBEHHOH | OTBETaX Ha BOMPOCHI
000CcHOBaHHOU MaTepHajoB

MO3HITUH o | peKOMEHIOBaHHON
00Ccy)1aeMbIM OCHOBHO# u
BOIIPOCaM. JTOTIOJTHUTETLHOM
Bo3MoxHbI JIUTEPATYPBL
HE3HAYUTEIHHbIC

OTOBOPKH "

HETOYHOCTH B

9. YueOHOo-MeTOAMYeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIHIIHHbI

Jlureparypa
@) OCHOBHAA Tumepamypa:

CyBopoB, 3. B. MarepuanoBenenue: MeTOAbl HCCIEAOBAHUS CTPYKTYpHl M COCTaBa
MaTepuainoB: yueOHoe mocobue ans By3oB / 3. B. CyBopoB. — 2-¢ u3n., nepepad. u 1om. —
Mocksa: UznatenbcrBo FOpaiit, 2021. — 180 c. — (Bsicmee oopazoBanue). — ISBN 978-
5-534-06011-9. —  Tekecr:  omektponueii //  ObC  HOpaiit  [caiit]. —
URL: https://urait.ru/bcode/468284

Pxesckast, C.B. MatepuanoBenenue: yueOHuk s By3oB / C.B. PxeBckas. — 4-e u3fm.,
nepepad. u gom. — Mocksa: Jloroc, 2006. — 424 c.. wun.,tabn., cxem. — (Hosas
VYHuBepcurerckas  bubnmoreka). —  Pexum  goctyma: mo  MOANUCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=89943 — ISBN 5-98704-149-X. -
TeKcT: 3JIeKTPOHHBII.

Connues, 0.I1. Matepuanosenenue: npuMenenue u Boioop marepuanos / FO.I1. Connies,
E.W. bop3enko, C.A. Bonorxkanuna. — Cankr-IlerepOypr: Xumuzaar, 2020. — 200 c.: ui. —
Pexxum goctymna: mo nmoamucke.

— URL:https://biblioclub.ru/index.php?page=book&id=102722 . — ISBN 978-5-9388-361-5.
— TeKCT: 3EeKTPOHHBIMN.

OU3NKO-XMMUYECKHE  OCHOBBI  CO3JaHUs  aKTHBHBIX  MaTepHajoB:  y4yeOHUK /
M.®. Kynpusnos, }0.B. Kabupos, A.I'.Pyackas wu g1p.; IOxubeii QenepanbHblii
yHuBepcureT. — PoctoB-Ha-/lony: FOxHbIl (denepanbublii yHuBepcurer, 2011. — 278 c. —
Pexnm JIOCTyma: o MIOITHCKE.

URL: https://biblioclub.ru/index.php?page=book&id=241105 — ISBN 978-5-9275- 0847 1.
— TeKCT: 3JEeKTPOHHBIN.

Hanorexnomorun u chnenuanbHele Marepuaibl: ydeOHoe mocobue / HO.II. Comnues,
E.N. IIpaxun, C.A. Bonorkanuna, A.IL IletkoBa ; mox pen. FO.II. ConnneBa. — CaHkT-
[letepOypr: Xummsnpat, 2020. — 336 c.: w1 — Pexum pocryma: mo TOANUCKE. —
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URL: https://biblioclub.ru/index.php?page=book&id=98343 — bubauorp.: c. 313-315. —
ISBN 978-5-93808-346-3. — TeKcT: 2JIeKTPOHHBIN.

0) OonoanumenvHan 1umepamypa

6. MarepuanoBeieHHe W TEXHOJOTUS MaTepuaioB B 2 4. Yacte 1: y4yeOHHMK i By30B /
I'. I1. ®erucos [u ap.]; mox penakueit I'. 1. @etncoBa. — 8-¢ m3x., mepepad. U gom. —
Mocksa: U3zmarensctBo FOpaiit, 2020. — 406 c. — (bakanaBp. AkageMHUYECKUA KypC). —
ISBN 978-5-534-14075-0. — Texkct: oanekrponusii // OBC IOpait [caiiT]. —
URL: https://urait.ru/bcode/467545

7. MarepuanoBeieHHEe U TEXHOJOTrHs MarepuaioB B 2 4. Yacth 2 : y4yeOHUWK Ui By30B /
I'. I1. ®etucor [u ap.]; orBercTBeHHBIA pemakTop . I1. detucoB. — 8-¢ m3a., mepepad. u
nor. — Mocksa: UznatensctBo HOpaiit, 2020. — 410 c. — (bakamaBp. AkageMu4yecKuid
kypc). — ISBN 978-5-534-12890-1. — Texkcrt: snektponnsiii // ObC HOpait [caiiT]. —
URL: https://urait.ru/bcode/467546

8. Tapwmmn, A.Il. MarepuanoBenenue. TexHudeckas KepaMHKa B MAIIMHOCTPOCHHUHU :
yueOHuk s By3oB / A. I1. apmun. — 2-¢ u3a., ucnp. u nom. — Mocksa : M31aTenscTBo
FOpaiir, 2020. — 296 c. — (Bricmiee oopa3oBanue). — ISBN 978-5-534-01484-6. — Tekcr
: anektpouHbIi // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451808

9. Tazenayp, E.I. Metonsl uccnenoBanus marepuanoB: yueOHoe nmocoobue / E.I'. I'azenayp,

JI.B. Ky3pmuna, B.UM. Kpamennann. — KemepoBo: KemepoBckuil rocyaapCTBEHHBIN
ynuBepcuter, 2013. — 336 c¢. — Pexum jgocrtynma: 10  NOAIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=232447 (nata oOpalleHus:

18.01.2021). — ISBN 978-5-8353-1578-9. — TeKCT : 27€KTPOHHBIIA.

8) cospemennble npogheccuonanvHble 6azvl OAHHBIX, UHPOPMAYUOHHDIE CRPABOYUHDLE
cucmemul, I1eKMPOHHbIE 00PA306amenbHble pecypcobl

OOecnieueH  JOCTYym K  COBPEMEHHBIM  NPO(ECCHOHANBHBIM  0a3aM  JaHHBIX,
MH(OPMALIMOHHBIM ~ CIIPABOYHBIM M TIOMCKOBBIM CHCTeMaM (TpeOyeTcsi perucrpauus B
ouommotexke COI'Y):

1. DOnexrtponnas Oubnuorexka auccepraumu u asropedeparoB PI'b (OB PI'b)
(https://dvs.rsl.ru).

2. OBC «Yuusepcurerckas oubmmoreka online» (https://biblioclub.ru).

3. OBC «Hay4Hnas snexktpoHHas oubmroteka eLibrary.ru» (http://elibrary.ru.)

4. VYuuepcasibHas 0a3 jganHbix East View  (https://dlib.eastview.com). Jlorus:

Khetagurov; ITapons: Khetagurov

3bC «KoncynbTaHT cTyaeHTa». hitp://www.studentlibrary.ru

6. OBC «OpaiiT» - oOpazoBaTenbHas cpefa, BKIFOYAONIas BUPTYATbHBIA YUTATBHBIN 32l

y4eOHHKOB M Y4eOHBIX MOCOOMI OT aBTOPOB W3 BeAyHIMX BY30B Poccuu mo Bcem

HaIpaBJICHUAM | crierraabHocTsIM (WWW.biblio-online.ru)

WNudopmanmronno-npaBoBoii mopran «I"apanty» (http://www.garant.ru/).

8. CnpaBounas mnpaBoBas cucrtema Koncynprant Ilmoc (http://www.consultant.ru/

o

~
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CocTaB JTNIEH3HOHHOTO M CBOOOTHO PACTPOCTPAHSIEMOT0 MPOTPAMMHOT0
obecrieyeHusi, B TOM YHCJIe 0T€YeCTBEHHOT0 IPOM3BO/ICTBA

yupexeHus 8

OeccpouHO

Ne HaunmeHoBaHue Ne norosopa (JMueH3us) Crpana
n/n MPOU3BOJAUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
> Windows 10 Pro for Ne 4100072800 Microsoft CIIA
' Workstations Products (MPSA) ot 04.2016 r.
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
1 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
5 Windows 8 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 r.
; Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
5 Windows 7 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 r.
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
11 Office Standard 2010 Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
12 Cucrema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Poccus
' WEB Class Cynrarymun P.T. (6eccpouno)
[Iporpammuoe obecrnieueHue Ne C1/108 ot 29.08.2017 T. Poccus
1C: Ilpennpusitue. (MakcuMyM-codT) GeccpodHo
13. byxranrepckuii Yuer.
Tunosast koHpuryparms 8
ceTeBasi BEpCHUsl
Cucrema KOMITBIOTEPHON JInuensust FSF/Debian
14. Bepctku MikTex (CBobOoHOE TIPOTPaMMHOE
obecnieueHune) (6eccpovHo)
15. Kasperksy Endpoint Security | Jlo 22.01.2024 r. Poccust
[TporpammHuoe oOecrieueHue CBobo1HOE ITPOrpaMMHOE CIIA
16 JUTS PeaKTHPOBAHUS obecnieuenue (beccpouHo)
' XHUMHUYECKUX Gopmy ISis
Draw
Cucrema noucka TEKCTOBBIX Ne4576-1 ot 17.01.2022 1. Poccus
17. 3aMMCTBOBAaHUN (metictButenen no 31.12.2022r.)
«Antunnaruar. BY3» ¢ 3A0 «Antu-Ilnarnar»
[Iporpammuoe obecrnieueHue NeKTI /108 ot 29.08.2017 1. ¢ Poccus
18. 1C: Ilpenmpusrue 8.3 000 «Makcumym» (6eccpodHO)
YnpasieHne Toprosiei
[TporpammHuoe oOecrieueHue NeCJI./ Ne126., 01.07.2020 r. Poccus
19. 1C: 3aprnaTta u Kaapsl TOC. «MAKCUMYM-CODT»
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b0 [IporpammHuoe obecrieueHue NeCJ1/76 01.03.2017 1. Poccus
' 1C: GromxKer. «MakcuMyM-co(T» (6eccpodHo)
ABTomMartu3upoBaHHas cucrema | CBUIIETEIIBCTBO O Ccory
«Ynpasnenue —/lekanatr bBPC» | rocynapcTBeHHOI peructpanuu
21. nporpammsl 11t 9BM
Ne2015611830 ot 06.02.2015 1.
(6eccpouno)
[Tporpamma anst 9BM «bank | Paspaborka COI'Y cory
BOIIPOCOB JIJIsl KOHTPOJIS CBHIETENBCTBO O
3HAHUI» roCyJapCTBEHHOM pEerucTpanun
22.
nporpammel 1jist 9BM
Ne2015611829 ot 06.02.2015 r.
(6eccpouno)
23. KoncynpTant+ Poccust
[Inansl Ne8867, oT 14.01.2022 1. Poccus
24, (14.01.2022 r. oo 13.01.2023 1.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021 . Poccust
25. HIT N.A. CepreeBuu
Tex. nox. 07.04.2022 r.
b6 «["amakTuka» ot 14.03.2022 r. (mpumepHas Poccus
' J1aTa)
27. BricsCAD Bricys NV, 10 03.11.2021 r. Benbrus
Cisco Webex - Cucrema | OOO Aiicrek gorosop Ne J167- CIIIA
28. IpOBE/ICHUS] BEOMHAPOB. 2021 ot 03.08.2021 - 03.08.2022
T.
DIRECTUM RX — Cucrema | OOO lI'amaktuka UT goroBop Ne Poccus
29. AIIEKTPOHHOIO 120320/11/A ot 14.03.2022 r.
JIOKYMEHTO000pOTa (mpumepHast nara)
30 Yenyru cBszu (noctyn k cetu | OOO Ankom Ne AL-0044 ot Poccus
' MHTEPHET) 01.02.2022 r. - 31.12.2022 1.
31. AutoCAD CIOA
Ro MOODLE becmuiatHoe poccuiickoe CIIA (6ecrmaTtHoe
' POCCHUICKOE)
33. VEEAM [IBeinapus
«"anaktuka PY3» Jlunensus 6eccpouHas Poccus
34. Tex. compoBOXKIEHUE OT
14.03.2022 1.
JInunblit kabuneT abutypuenta | Jlunensus 6eccpounas Poccus
35. Tex. conmpoBoXIeHHE OT
14.03.2022 .
Jlnunbiii kabuHET Jlunensus 6eccpounas Poccus
36. CTYACHTA/COTPYAHUKA Tex. conpoBoOXkaeHNE OT
14.03.2022 1.
DneKkTpoHHas Oubimoreka https://dvs.rsl.ru Poccus
37. nuccepranuu U apropedepatos | TpeOyercs perucrpanus B
PT'b (OB/] PT'B) o6ubmmoreke COI'Y
OBbC «YHuBepcHTETCKAs https://biblioclub.ru Poccus
38. 6ubmorexka ONLINE» Tpebyetcs peructpanus B
6ubmmoreke COI'Y
39. ObC «Hayunas snextponnas | http://elibrary.ru. Poccus
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oubmmoteka eLibrary.ru» TpeOyeTcst peructpanus B
o6ubmmoreke COI'Y
10 YHHBepcanLHaﬂ 0a3 JaHHBIX https://dlib.eastview.com CIIA
' East View
OBC «KoncynbTaHT cTyAeHTa» | hitp://www.studentlibrary.ru Poccus
CryneHueckas 2JIeKTPOHHAS Tpebyercst peructpanus B
OubIMoTEKA 10 oubmmorexke COI'Y
11 MEAUIIMHCKOMY H
' (bapmareBTUIECKOMY
00pa3oBaHMIO, a TAKKE IO
€CTECTBEHHBIM M TOUHBIM
HAyKaM B IIEJIOM.
OBbC «Opaiit» - www.biblio-online.ru Poccus
oOpa3oBarteiibHas cpena, Tpebyercs peructpauus B
BKJIIOUYAIOIIAsl BUPTYaJIbHBIN oubnuorexke COI'Y
19 YUTATBHBIN 321 y4eOHUKOB H
' yueOHBIX TOCOOU OT aBTOPOB
U3 BeIymux By30B Poccuu mo
BCEM HaNpaBICHUSIM U
CICIHAILHOCTSIM
43. KOII (nomen Ha Snpaekce) OecIuIaTHoOE Poccus
Ad, Pycl'apn OecruiaTHoe Poccus
A5, ViPNet Poccust
10. MarepunajibHO-TeXHHYECKOE OCHALICHUE JUCIUIIIMHBI
[IpoBenenne AMCHUIIMHBI  00ECIEYEHO BCEM  HEOOXOAUMBIM:  JTaOOPaTOPHBIM
o0opyjoBaHueM, TpUOOpaMH, MaTepHallaMd, OIEPATHBHBIM JOCTYIIOM K COBPEMEHHBIM

npodeccnoHanbHBIM 0a3aM JaHHBIX, HH(HOPMAIIMOHHBIM CIIPABOYHBIM M TIOUCKOBBIM CHCTEMAaM.

YHuBepcuter 00ecreurnBaeT BO3MOKHOCTh CBOOOTHOTO MCIOJIb30BAHUSI KOMITBIOTEPHBIX
TexHoJoruil. Bce KOMIbIOTEpHBIE KIIACCHl YHUBEPCUTETa OOBEIUHEHBI B JIOKATBHYIO CETh, CO
BCEX y4E€OHBIX KOMITBIOTEPOB UMEETCS BbIX0OJ B IHTEpHET.

ObecnieunBaeTcs 1OCTYI K MHGOPMAIMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YUTATBHBIX
3aJIaX K CIPABOYHOM M HAy4YHOW JIMTEpAType, K MEPUOJUYECKUM H3JaHHUSIM B COOTBETCTBUU C
HalpaBJ€HUEM  MOJATOTOBKH. KOMIBIOTEpPHI  OCHAIIEHB  HEOOXOAMMBIM  KOMILJIEKTOM
JTUIEH3UOHHOTO IPOTPAMMHOTO 00eCTIeYeHHUSI.

CBeneHust 0 HAJIMYUHA 000PYAOBAHHBIX Y4eOHBbIX KAOHHETOB, B TOM YHCJIe
HpPlCIIOCOﬁJIeHHle AJIA HCITOJb30BAHUA HHBAJIMAAMU U JIMIHAMU C OrPpAaHUYCHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

HpGHYCMOTpeHHOﬁ y‘le6HLIM IIaHOM, B TOM YHCJIC IIOMCHIICHUA I CaMOCTOSTEIIbHOMN
pa60TLI, C YKazaHUEM IEPEIHsA OCHOBHOT'O 060py,HOBaHI/I$I, y‘le6HO-HaI‘J’IH,HHLIX IoCco0Ouit 1

Anpec (MECTOIIOIOKEHHE)
MOMEIIEHUI IS
MIPOBEJICHUS BCEX BHJIOB
yueOHOM NesITeNIbHOCTH,
PeIyCMOTPEHHON
y4eOHBIM IUIAaHOM (B
cilydae pean3aluu
o0OpazoBaTebHOI
MPOTpaMMBbl B CETEBOU
(dhopMe TOTIOTHUTEIIEHO
YKa3bIBaeTCs
HaNMEHOBAHNE

HaumenoBanue HOMCHIGHI/Iﬁ JJIA TIPOBEACHUSA BCEX BUJI0OB y‘IC6HOI71 JCATCIBbHOCTH,

HCHOJIB3YEMOT'O IPOTrpaMMHOIO obecrieueHus
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OpraHU3aIH, C KOTOPOI
3aKJIIOUEH JOTOBOD)

Y4eOHble ayiuTOpHH VISl NPOBECHHUS 3aHATHI JIEKIIMOHHOI0 THIIA, CEMHHAPCKOIO
TUIIA, KYPCOBOI'0 NIPOEKTHUPOBAHMSA (BbINOJTHEHUS] KYPCOBBIX padoT), rpyNIoBbIX U
HHAUBUIYATbHBIX KOHCYJIbTALMI{, TEKYIIETr0 KOHTPOJIS M POMEKYTOYHOI
aTTecTalllH, a TAKKe CAMOCTOSATeIbHOIl padoThl 00y4aIOIINXCS : IPETIOJaBATENIHCKUN
CTOJI, CTYJ, CTOJIBI U CTYJIBS AJIs 0OydJaromxcs, kadenpa.

Ob6opynoBanue: IHTepaKTHBHOE MYIbTUMEIHIHOE 000pyJOBaHNE (HOCKA, IIPOEKTOP),
MepPCOHAIBHBIA KOMIBIOTEP B KOMILIEKTE C IPOrpaMMHBIM 00ecriedeHHeM, BEIXOJO0M B CETh
HHTepHeT 1 JOCTYIIOM B 3JI€KTPOHHYI0 HH()OPMAMOHHO-00pa3oBarenbHyto cpeny COT'Y.
[Iporpammuoe odecnieucnue: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema TectupoBanus Sunrav WEB Class (beccpounoe I10); I[IporpamMuoe odecrnieucHue
JUISL pelakTHpoBaHus xuMuueckux opmyi Isis Draw (beccpounoe I10); Koncynbsrant
mmoc; CrucTeMa ouCKa TeKCTOBBIX 3aMMCTBOBaHHUN «AHTHILIaruat.BY3»; [Iporpamma mis
OBM «bank BomnpocoB st KOHTpoIs 3HaHUiY; Cisco Webex; MOODLE;
JIEMOHCTPAIMOHHBIE U Y9eOHO-HAMIAHBIC TOCOOUS (BUICONPE3CHTAIINS).

Poccuiickas ®enepauus,
362025, Pecrybmmka
Cesepnas Ocerus —

AnaHmus,
ropox Brnaaukaskas,
yi1. BarytuHa,
oM 44-46, yueOHbIN
koprmyc Ne 7,
aya. Ne 604

Y4eOHble ay uTOpHH ISl NPOBeeHHs 3aHATHI JIEKIMOHHOI0 THIIA, CEMHHAPCKOIO0
THNA, TPYNNOBBIX H HHAUBHAYATbHBIX KOHCYJIbTANMI, TEKYIIEr0o KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTallH, a TAK)Ke CAMOCTOSATEIbHOIH padoThl 00y4aomuxcs:
MPernoiaBaTeNbCKUi CTOJ, CTYJ, CTOJIBI U CTYJIbsI JJIs1 0Oyuaromuxcs, kadgeapa.
O6opynoBanue: MIHTepakKTUBHOE MyIbTHMEAMUHOE 000PYI0BaHUE (I0CKA, TPOCKTOP),
MePCOHAIBHBIN KOMIIBIOTEP B KOMIUIEKTE C IPOrPAaMMHBIM 00eCle4eHUEeM, BEIXOIOM B CETh
WHTepHeT 1 JOCTYIIOM B 3JI€KTPOHHYI0 HH()OPMaLMOHHO-00pa3oBarenbHyto cpeny COT'Y.
IIporpammuoe obdecrnieuenue: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanusa Sunrav WEB Class (beccpouanoe I10); I[IporpamMuoe obecrieuenne
U peJakTHpoBaHus xummdeckux ¢popmy Isis Draw (beccpounoe I10); KoncynpranT
witoc; Cucrema noucka TEKCTOBBIX 3aUMCTBOBaHUN «AHTHIIaruat.BY3»; [IporpamMma uis
OBM «baHk BomnpocoB 1t KOHTpoIst 3HaHUIY; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHBIC U Y4eOHO-HATIISATHBIC TIOCOOHS (BUICOTIPE3CHTAITH).

Poccuiickas ®enepauus,
362025, PecryOmmka
Cesepnas OceTust —

Ananus,
ropox Brnanukaskas,
yi. Barytuna, nom 44-46,
yuebHsIi kopiryc Ne 7,
ayn. Ne 606

Y4eOHble ayiuTOpHH U1l NPOBeeHHUS 3aHATHI JIEKHMOHHOI0 THIIA, CEMHHAPCKOIO
THINA, KYPCOBOTO MPOEKTHPOBAHNS (BHITIOJTHEHHSI KYPCOBBIX padoT), [(PYNNOBBIX H
MHAMBUAYAJBHBIX KOHCYJIbTAIUH, TEKYIIEr0 KOHTPOJIS U POMEKYTOYHOI
aTTecTallUM, a TAKIKE CAMOCTOSTEIbHOI paboThl 00y4aOUIUXCS: TIPETIOaBaTEIbLCKUN
CTOJI, CTYJI, CTOJIBI U CTYJIbSI IJIs1 O0yUYaOLTUXCS.

O6opynoBanue: IHTepakTUBHOE MYJIbTHMEIUHOE 000pya0BaHue (JIOCKa, TPOESKTOP),
MEPCOHANBHBIN KOMIBIOTEP B KOMIUIEKTE C IPOTPaMMHBIM 00ecTieYeHEM, BEIXOJOM B CETh
VHTEepHeT U TOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa3oBarebHyto cpeay COT'Y.
Iporpammuoe obecnieuenue: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanusa Sunrav WEB Class (beccpounoe I10); [IporpamMuoe obecrieuenne
JUTS peJakTHpOoBaHus xummdeckux Gpopmyi Isis Draw (Beccpounoe I10); KoncynbranT
witoc; Cucrema noucka TEKCTOBBIX 3aUMCTBOBaHUN «AHTHIIaruat.BY3»; [IporpamMma uis
OBM «baHk BOIIPOCOB JJist KOHTPOJIs 3HaHU»; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHBIE U Y4e0HO-HATIIATHBIE TOCOOHS (BUICOTIPE3CHTAINS).

Poccuiickas ®enepauus,
362025, PecryOmmka
Cesepnas OceTust —

Ananus,
ropox Brnanukaskas,
yi1. BarytuHa,
oM 44-46, yuaeOHbIN
Koprmyc Ne 7,
aya. Ne 603

JlaGopaTopun: KOMNbLIOTEPHBIE KJIACChI [1JIsl TPOBEAeHNUs TeKylero KOHTPOJIsi U
NMPOMEKYTOYHON aTTeCTAINH, a TAKKe CAMOCTOATEIbHOIH padoThl 00y4arOIIMXCs
MPENoaaBaTEeIbCKIHA CTOJM, CTYI, CTOJBI U CTYINbS IS 00YJarOIIXCsl.

O6opynoBanue: MIHTepakTHBHOE MYJIbTHMEIUITHOE 000pyI0BaHue (JIOCKA, MPOEKTOP),
KOMIIBIOTEPHI TSI KOMIIBIOTEPHOTO KJIAcCa B KOMITIEKTE - C TPOrPaMMHBEIM 00eCTIeYeHHEM,
BBIXO/IOM B ceTh VIHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO
cpeny COI'Y;

IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecnieuenue
JUISL pelakTHpoBaHus xuMuaeckux (opmyin Isis Draw (beccpounoe I10); Koncynbsrant
mwiroc; CucTema moucka TeKCTOBBIX 3aMMCTBOBaHMN «AHTHILIarnat.BY3»; [IporpamMma s
OBM «baHk BOIIPOCOB JIst KOHTPOJIs 3HaHU»; Cisco Webex; MOODLE;
JIEMOHCTPAITMOHHBIE U y4eOHO-HATIISIHBIE TTOCOOHS (BUCONPE3CHTAITHS).

Poccuiickas ®enepauusl,
362025, Pecrybnmka
Cesepnas OceTust —

Ananus,
ropoj BnaaukaBkas,
yi. Baryruna, nom 44-46,
yueOHbIit Kopryc Ne 7,
aya. Ne 614

Bubanoreka, B TOM YHcje YUTAIBHBIN 32J1: CTOJIBI M CTYJIbsI JJIsl 00yUaroIMXCsl,

Poccuiickas @enepanms,
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KOMIIBIOTEPBI B KOMIUIEKTE — C TIPOrPaMMHBIM 00€CTIeUeHHEM, BBIXOJIOM B ceTh HTEpHET 1
JIOCTYTIOM B 3JICKTPOHHYI0 HH(pOpMamoHHO-00pa3zoBaTenbhayto cpenxy COI'Y
Iporpammuoe obecrieucuue: Windows 7 Professional; Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google

Chrome; Kasperksy Endpoint Security; KorcynsrauT mitoc; Iapant; Cisco Webex;
MOODLE.

3BC «Yuusepcurerckas cuommoreka ONLINE» https://biblioclub.ru

OBC «Koncynprat crymenrta» http://www.studentlibrary.ru

3BC «IOpaiit» www.biblio-online.ru

OnekTponHas 6ubnuoteka qucceprauuu u apropedeparos PI'B(3B/] PI'B) https://dvs.rsl.ru
3BC «YHusepcuterckas 6ubminoreka ONLINE» https://biblioclub.ru

3BC «Hayunas 3exktpoHHas 6ubaunoreka eLibrary.ruy_http://elibrary.ru.

362025, PecriyGinka
Cesepnas OceTust —
AnaHmus,
ropox Brnaaukaskas,
yi. Lleperenn/BaryTuHa,
oM 16/19, yaeOHsIi
xopiryc Ne 6

11. JIucT 00HOBJIEHUSI/aKTYy A I3 UU
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

