Munucmepcmeo nayku u evicuiezo oopazoseanusn Poccuiickoii @edepayuu
Deoepanvroe cocyoapcmeennoe 0100cemuoe 00pa3zoeameibHoe yupeHcoeHue blCulezo
oopazosanusn «Cegepo-OcemuncKkuil 20Cy0apcmeeH blil yHugepcumem
umenu Kocma Jlesanosuua Xemazyposea

PABOYAA ITPOT'PAMMA JIUCIUITJINHBI
«XUMUA HEPCIIEKTUBHBIX HEOPTAHUYECKUX MATEPUAJIOB»

Hanpasnenue 04.03.01 Xumus
[Tpoduns: XumMusi okpy:Kamouei cpeasbl,

XUMHUYICCKAA IKCIICPTU3A U IKOJOIrHYeCKasd 0e30macHOCTh

KBanuduxanus (crenenb) BEITyCKHUKA — OaKallaBp

dopma oOydeHUs - OUHAS

BaagukaBka3s 2021



Ilporpamma  coctapieHa B COOTBETCTBHH ¢ De/lepanbHBIM - TOCYNAPCTBEHHBIM
0DpasoBaTe/IbHLIM CTAHIAPTOM BBICLIEr0 00pasoBadus — GakalaBpHar [0 HAlPaBICHHIO
04.03.01 Xumus, yToepiienHemv npukazomM MunHcTepeTa 06pazoBannsg 1 naykn Poccuiickoi
OGenepanun ot 17.07.2017 N671, yueSHbIM 11aHOM 110A0TOBKH Oaka1aspa 110 HAlPaBICHUIO
04.03.01 Xnmus, yreepiaeHHbIM yyeHbiM coBetom DIBOY BO «COTY» ot 29.04.2021 roga,
IpOTOKOJI Ne 11,

CocTtaBuTelnb: K.X.H.. noueHTt Heenosa O.B.

Pabouas mporpamma oGeyskieHa Ha 3acenanum kadephl 06IIeH U HeOpranuyeckoi XUMHK
(mpotokont Ne 8/20-21 ot «18» mapra 2021 r.)

3ag. kadepoii é’% Cumeonnnn J1.J1.

Onobpena coBeToM (pakynbTeETa XHMKH, GHOIOIHH ¥ G¥ OTEXHOIOIHH
(mpoTokost Ne 8/20-21 ot «25» mapta 2021 r.)
IIpencenarens coBeta daxynsTera ﬁ@7 Araepa @ A,

Pabouaa npozpamyia OUCKHRIUHBE NPUHAMQ 6 cocniase ocnoeHell  npodheccuonaibioli
11 om 29.04.2021,

00pa3e8aMeabHON NPOPAMMbI PEHIEHUEN YHEHOZ0 COGena Hpomoxo.a Ne
(2
Vimeepacoena npukazom pexmopa N 106 _om 30, 04.2021.




Ounas Gopma oOyueHHS 3aounas Gopma

00yJeHus
Kypc 4 -
CemecTtp 7 -
Jlexiuun 36 -
[IpakTyeckue (CeMUHAPCKKE) 3aHIATHS - -
JlaboparopHble 3aHATHS 54 -
Koncynbranun - -
HTOro KOHTaKTHBIX 3aHATUI 72 -
CamocrositenbHas paboTa 18 -

KypcoBas pabota - -
dopMa KOHTPOJIA

DK3aMeH - -
3aueTr + -
OO011€ee KOJIMYECTBO YacOB 108 -

1. CTrpykTypa u o01mas TpyA0eMKOCTb JUCHUILINHBI
OO011ast TpyA0EeMKOCTb JUCIHUILIHHBI COCTABIsICT 3 3aueTHbIe enuHuIb (108 u.)

2. lleam u 3aga9u AU CHUILIMHBI

[Iporpamma nucHMIUIMHBI «XUMHUS NEPCIEKTUBHBIX HEOPraHWYECKUX MATEpUajoB)» BKIHOYAET
OCHOBHBIC IIOHATHUA O KJ'IaCCI/I(i)I/IKaHI/II/I COBPEMECHHBIX HCOPraHUYCCKUX MATCPUAIOB II0 COCTaBYy,
CTPYKType, CBOWCTBaM M OOJIAcTsIM TPUMEHEHHUsS; O TMPHUHIMIAX TOTYYCHHUS COBPEMEHHBIX
HEOpPraHMYECKHUX MaTepUalIoB U TBEPJIbIX MOKPBITHI; O crioco0ax yrnpapieHus: (GU3NYECKUMHU CBOHCTBaAMH
TBEP/bIX HEOPTAaHMUYECKUX MATEPUAIIOB C TTOMOIIBIO PU3UKO-XUMUYECKUX U CTPYKTYPHBIX (PaKTOPOB.

O0BekTaMu HU3YUCHUA SABJIAIOTCA: MCTAJJIbI, CIIJIaBbI, XUMHUYCCKUE COCANHCHU A, IMOJTYIIPOBOJHUKN
U TUDJIEKTPUKH, a Takxke Pu3nuecKkue U GU3NKO-XUMHUECKUE SIBJICHUS, COMTPOBOXKIAOIINE MPOILIECCHI NX
MOJTydeHus, 00paOOTKH M DKCILTyaTalluH.

Mertoonoruyeckass KOHIICTIIMSA Kypca Oa3upyeTcss Ha TOM, 4YTO PErylspHOE CTPOTro
MEPUOJINYECKOE KPUCTAIUIMYECKOE CTPOCHHE SIBISAETCS MACATU3HPOBAHHOM cXxeMol. PeanbHbie
KPUCTAIIIBI HEM30EKHO COJEep’KaT pa3IMYHOTO poJa OTKJIOHEHHUS, 3a KOTOPBIMU YKPEIUIHUCH
MIpe/ICTaBICHUs KaK O JeeKTax, CO3/Ia0NIUX CTPYKTYPHOE Pa3ylnopsI0ueHre, ONPeIeIsIIoIIee XapaKTep
HMOHHBIX TPOIECCOB, (PU3NYECKUE CBOICTBA KPUCTAUIOB M HUX OJKCIUTyaTallHOHHBIC XapaKTEPUCTUKHU:
MEXaHUYECKHE, INEKTPUIECKUE, ONITUYECKUE U MHOTHE APYTHE.



OcCHOBHOI1 HeJbI0 00pa30BaHMsl MO JAUCHUILIHHE «XHUMHS NEPCHEKTUBHBIX HEOPTaHUUECKHUX

MaTepUajoB» B COOTBETCTBUU C MPO(PECCUOHATBHBIMU CTaHAPTAMU:

1. 01.001 TIIpodeccuonansusiii crangapt «llemaror (memarormueckasi AeATENbHOCTb B cdepe
JOLIKOJIBHOTO, HayajJbHOrO OOIEro, OCHOBHOTO OOIIEero, cpeaHero ooéumero o0pa3oBaHUS)
(BociuTaTeNb, YUYUTENb)», YTBEPKICHHBINA NMPUKa30oM MUHHCTEPCTBA TPYJla U COLMAIIBHON 3alUThI
Poccuiickoit ®@eneparun ot 18 oktsa6ps 2013 r. Ne 544n (3apeructpupoBaH MHHHCTEPCTBOM
toctuninu Poccuiickoit @enepanuu 6 nexadps 2013 r., perucrpanuonusiii Ne 30550);

2. 26.006 IIpodeccrmonanbuplii ctangapT «CHenuaaucT 1o pa3paboTKe HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MAaTE€pUaJIOB», YTBEP>KIEHHBIN IMpUKazoM MUHHCTEPCTBA TpyAa U COLMATBHON
3amuThl  Poccuiickoit  ®enmeparun ot 8 ceHTsOps 20151, Ne 604n  (3apeructpupoBaH
MunuctepctBoM octuniuu Poccuiickort @enepanuu ot 23 ceHtsiops 2015 r., peructpanuoHHbIA Ne
38984).

3. 40.011 IIpodeccuonanpubiii ctaHaapT «CHeNUATUCT MO HAYYHO-HCCIEAOBATEIHCKUM M OIBITHO-
KOHCTPYKTOPCKUM pa3paboTKaMy», yTBEpkKACHHBIN Mpuka3oM MUHHCTEPCTBA TPYyJda M COIHAIBHOM
3amuThl Poccuiickoit ®enepaunu ot 4 mapra 2014 r. Ne 1211 (3aperucrpupoBan MuUHUCTEPCTBOM
roctuiu Poccuiickoit @enepanum 21 mapra 2014 r., peructparmonssiii Ne 31692).

ABJIACTCHA M3Y4YCHHE TCOPETUYECKUX OCHOB XMMHUHU IEPCHEKTHBHBIX HEOPraHMYECKUX BELIECTB U
MaTepHaioB, CIIOCOOOB UX MOyYSHHS U IPUMEHEHUSI.

3agaum AMCUMIIINHBI:

® PaCKpHITh POJIb KPHUCTANIOXHUMHUHU B ONMHUCAHUU (PU3UYECKMX M XHUMHUYECKHUX CBOMCTB Pa3IUYHBIX
TBEPABIX MaTEPHAJIOB,;

® paccMOTpPeTb NPUHLMUIIBI MPOTEKaHUs TBEPAO(]A3HBIX peakuuil U CrIoco0OB IMOJIyYEHUs
Pa3IMYHBIX TBEPJBIX MAaTEPHUAIOB U ITOKPHITHIA;

L] IaThb OCHOBHBIC Hpe)ICTaBJ'IeHI/ISI (0] (1)I/ISI/I‘I€CKI/IX CBOI\/'ICTBaX paanqulx TBepZ[I)IX MaTepI/IaJ'IOB,
OCOOEHHOCTSIX X XUMUYECKON MPUPOJIbI, CTPYKTYPbI U IPUMEHEHHH.

3. Mecrto aucuuniannsl B cTpykrype OINOII
B1.B.15. Yacts, popmupyemas ydacTHUKaMH 00pa30BaTeJIbHBIX OTHOLIEHUH, bioka 1.

JucuunnnHa «XUMHs TEePCHEKTUBHBIX HEOPraHWYECKMX MaTepUanoB» OTHOCHTCS K Y4E€OHBIM
muciumimHam yactu bioka 1, ¢dopmupyemoil ydacTHHKamMu 0Opa30BaTENIbHBIX OTHOLIEHWH, OCHOBHOM
npodeccuoHambHOM oOpa3oBatenbHOM mnporpammbl (ganee — OIIOIl) HampaBieHHs NOATOTOBKH
«Xumus», KBaTUpUKamus (CTETeHb) — OaKaaasp.

Jl1s ycrienHoro 0CBOEHUs TaHHOW JUCLUIUIMHBI CTYAEHT JIOJKEH BIIAAECTh 3HAHUAMHU, YMEHUSIMU
U  HaBblkaMM, cdopMupoBaHHbIMU  jaucuuiuinHamMu  OIIOIl  GakanmaBpuara:  «MaremaTukay,
«MUudpopmaruka», «Pusuka», «Heopranmdeckas Xumus», «OpraHuueckas XUMUsS», «AHaIUTHYECKAs
XUMUSY, «Pusznueckas Xumus», «Kommonanas Xumus», B 4aCTHOCTH:

3HaTh:
1. OcHoBHbIE 3aKOHBI XUMHUH, XUMUYECKON TEPMOAMHAMUKU U XUMUYECKON KUHETUKU.
2. Tumbl XUMHYECKOW CBS3M W THITHI KPUCTAJUTMYECKUX PEIIETOK B MPOCTBHIX M CIOKHBIX TBEPABIX
TeNax.
3. Xumuueckne ¥  (PHU3UKO-XMMHUYECKHE CBOWCTBA OCHOBHBIX KJACCOB OPraHUYECKHX U
HEOPraHUYECKUX COECAUHEHUN.
4. TlpaBuna TexHUKH 0€30MaCHOCTU U pabOTHl B XUMUYECKOH Jaboparopuu U ¢ GU3HKO-XUMHUECKOH
anmnapaTrypou.
OcHOBHBIE 3aKOHBI PU3HKH, (PU3NUECKHE SBICHUS U 3aKOHOMEPHOCTH.
6. OCHOBBI TEOPHH BEPOSATHOCTH U MATEMAaTHYECKON CTATUCTUKHU.

o



7.

OcHoBHBIC MpEACTaBJICHUA O JUCIICPCHOM COCTOSIHUH BCUICCTBA.

YmMeTh:

Paborats ¢ mabopaTopHbIM 000pyJ0BaHUEM, TPHOOPAMHU M XUMUYECKUMHU PEaKTUBAMH, IPOBOAUTH
XUMHYECKUE IKCIICPUMEHTBI 1 00padaThiBaTh IKCIICPHMEHTAIIBHBIC TaHHBIC.

2. Ilpumensats nHGOPMAIIMOHHBIE TEXHOJOTHH IS PEIICHHUS] TEOPETHUECKUX U IKCIEPUMEHTATBHBIX
3a/1a4.

3. Ilomp3oBaThCcsi COBpPEMEHHOI Hay4yHOH, Y4eOHOH M CHpPAaBOYHOW JMTEPAaTypod IO XHMHUHU U
XUMHUYECKON TEXHOJIIOTUU U HHPOPMAITMOHHBIMHU TEXHOJIOTHSIMHU.

4.  OdopMIIATh pe3ynbTaThl IKCIEPUMEHTAIBHOM pabOThI B BUJIE OTUETA.

5. IIpoBoauTh »dJIEMEHTapHYI CTaTHUCTHYECKYI0 O0OpabOTKy OSKCHEpHMEHTANbHBIX JaHHBIX B
XUMHUYECKHUX IKCIIEPUMEHTAX.

Baangers:

1. HaBplkamMu CaMOCTOSATEIBHOW PadOTHI C y4eOHOH, HAYYHOW M CIPABOYHOH JIMTEPATypoOM; BECTH
TIOKCK U JIeNaTh 000011ao11e BIBOIBI.

2. HaBeikamm Oe3omacHOW pabOTBI B XUMHUYECKOW aboparopuM W yMEHHS OOpamarbes C
XUMHUYECKON TMOCYIOW, peakTuBaMHu, paboTaTh C Ta30BbIMU TOpEIKAMH U SJIEKTPUYECKUMU
npubopamu.

3. OCHOBHBIMU TpUEMaMU M TEXHHUKOW BBIMOJTHEHUS HKCIEPUMEHTOB, MMETh HaBBIKM PabOThHI C
(U3NKO-XUMHUYECKUMH TPUOOPAMH U YCTAaHOBKAMHU.

4. HaBblkaMM MpOBEACHUA aHAIM3a (PUINYECKUX W XMMHUYECKUX CBOWCTB BEIIECTB pa3IHUYHOMN
MIPUPOJIBI.

5. ba3oBbIMM TEXHOJOrMAMH HpeoOpa3oBaHUS WHPOPMALUHU, TEKCTOBBIMH M  TaOJIWYHBIMU
penakTopamu, TEXHUKOW paboTsl B ceth HTepHeT /1 podeccnoHaIbHOM e TENbHOCTH.

6. HaBbeikamu 00pabOTKM pe3yIbTaTOB SKCIIEPUMEHTA U (OPMYIHPOBAHUS MPAKTHUECKUX BBIBOJIOB.

7. Marematuueckoi 00pabOTKH TEKCTOBOM U Tpaduueckoil HHPpOPMAIIHH.

I[I/ICHI/IHJ'II/IHa «XUMHUS MNEPCICKTUBHBIX HCOPraHUYCCKHUX MAaTCpruajioB» HMECT JIOTHYCCKYIO U

COJIepKATEIbHO-METOAMYECKYI0 B3aMMOCBA3b C TOCIEAYIOIMIMMHU JIUCUMIUIMHAMH U  TpPaKkTUKaMu
y4eOHOro TjIaHa, a UMEHHO: «BBejeHue B XUMHIO TBEpAOro Tenay, «CTpoeHHe BelecTBay, «PU3UKO-
XUMHUYECKUI  aHallu3 HEOpraHWdeckux MmarepuanoB», «HaydHo-uccrienoBarenbckas  paboTay,
«IIpegauniomMHas MpaKkTUKa.

HpI/I OCBOCHHMH JAHHOMN JTHCHUILIMHBI O6y‘18.I-OH.[PII>iC§I CMOXKET NPOACMOHCTPUPOBATH (‘IaCTI/I‘IHO)

cienyoiye 0000menHble TpyaoBble GyHknuu (OT®) u tpynosbie pynkunu (TD):

Konx n HaumeHoBaHue O06001IeHHBIE TPYJIOBbIE (HYHKITUH Tpynosbie GyHKIINN
npo¢ecCHOHANIBHOTO
CTaHJapTa Kon HaumenoBanue HaumenoBanue Kon
01.001 A | [lemarornuyeckas Ob6menenarornyeckas (GpyHKITHS. A/01.6
[IpodeccuonanbHbIit JIESATENBHOCTD 110 OOyuenue
crarnapt «I[legaror MPOEKTUPOBAHUIO U
(memarormueckas peanuzanuu
JeSITeILHOCTh B cepe 00pa3oBaTenbHOro mpoIecca
JIOIITKOJIEHOTO, HAYaJIbHOT'O B 00pa30BaTeIbHbBIX
00111eT0, OCHOBHOTO OpraHU3aNMsIX JOITKOIHHOTO,
ob1ero, cpemHero oo0mero HaYaJIbHOI'O OOIIETO,
o0Opa3oBaHUs) OCHOBHOTO OOIIETO, CPETHETO
(BocTIUTATEIh, YUUTEIH ) o01ero oopazoBaHus




26.006 JlabopaTopHO-aHamMTHYECKOEe | AHanu3 chIpbs, MatepuaioB Ha | A/02.6
[MpodeccnonanbHbIi CONPOBOJK/ICHHE Pa3pabOTKH COOTBETCTBHE CTAHAAPTAM U

crangapT «Crenuanuct no HaHOCTPYKTYPHUPOBAaHHBIX TEXHHUYECCKUM YCIOBHSIM,

pa3paboTke KOMITO3UIIHOHHBIX HCHOJB3YEMBIM B TPOU3BO/ICTBE,
HaHOCTPYKTYPHUPOBAHHBIX MaTepHaoB 1 006paboTKa

KOMITO3HITHOHHBIX IKCTIEPUMEHTAIIBHBIX

MaTepHajIOB pe3yabTaToB

40.011. IMpoBeneHue HAYYHO-

[MpodeccnonanbHbIi HCCIIEIOBATEIBCKIX u | OcymecTBieHHe TPOBEACHUS

crangapT «Crenuanuct 1o OTIBITHO-KOHCTPYKTOPCKHUX pabot 1o 0OpaboTke U aHAIU3Y

Hay4YHO- pa3paboTOK TO OTAEITHHBIM HayYHO-TEXHUIECKON A/01.5
UCCIIEI0BATEIECKIM " paszenam TeMbl nH(pOpManH U Pe3yIbTaTOB
OTIBITHO-KOHCTPYKTOPCKUM UCCIIeTOBaHNI

pa3paboTKam»

4, Tpeﬁonaﬂnﬂ K pe3yJibTarTaM 0CBOCHUSA TUCHUIIJINHBI

N3ydenne TUCHUIIIMHBL «XUMHUS MEPCIEKTUBHBIX HEOPTAaHUYECKUX MATEPUAIOBY» MPEANOIAracT
(hopMHPOBaHKE y CTYICHTA CIICTYIOIIUX KOMIICTCHIINN U HHIAUKATOPOB UX JOCTHKCHHUS:

1. Ilpodeccuonanbubie komnerenuuu (I1K):

Koa u nanmenoBanmne
npogeccHOHATbHOI KOMIIEeTEeHIIMH

Koa n HanmMeHOBaHUe HHIUKATOPA
JAOCTHKEHUsI MPO(eCcCHOHATLHOM
KOMIIeTeHIMH

Tun 3aaa4 npodgeccnoHATbHOM AeATEIHLHOCTH: HAYYHO-UCC/IA0BATEILCKUH 1

TEeXHOJIOTHYEeCKH I

IIK-1. CroocoOeH UCHOJIb30BaTh
3HAHUA O CTPOCHHM BEIIECTBA,
IIpUPOJIE XMMHYECKON CBSI3HM U
CBOMCTBAX pa3jIMYHBIX KJIACCOB
XUMHUYECKUX JJIEMCHTOB, BCIIICCTB
U MaTepuajoB Il TIOHUMaHUs
MEXaHNU3Ma XUMHNUYCCKHUX peaKuHﬁ,
MIPOUCXOJISTIINX B
TEXHOJIOTHUUYCCKHUX HpOHGCCﬂX nu
OKpy)XalIlleM MHpe, a TakkKe
CCTCCTBGHHOHaquI)IG 3HAHUSA JIA
pelieHus 3aga4
npodeccuoHanbHOM e TENbHOCTH.

IIK-1.1. Wcnons3yer 3HaHMS O CTPOEHUU BEIIECTBA,
MIPUPOJIE XMMUUECKOM CBSI3U U CBOMCTBAX Pa3JINYHBIX
KJIACCOB XMMHUYECKHUX JIEMEHTOB, BELIECTB U MaTEPHAIIOB JIJIs
ITOHMMAaHMs MEXaHU3Ma XUMUYECKUX peaKLni,
MIPOUCXOJSAIINX B TEXHOJIOTUYECKUX MpoIIeccax U
OKpY’KaOIllEM MUDE;

IIK-1.2 TTporHO3UpyeT CBOMCTBa XMMUYECKUX COSTUHEHHUN U
MaTepHalioB Ha OCHOBE JaHHBIX 00 UX CBOICTBaxX U
XUMHUYECKOM CTPOECHMH;

IK-1.3. Hcnone3yeT COBPEMEHHBIE  TEOPETUYECKUE
MIPEJICTaBJICHUSI XMMHYECKOH HAayKH U €CTECTBEHHOHAy4YHbIE
3HaHUS B CBOEH MPO(ecCHOHANBHON NesTeTbHOCTH

MK-2. CrocobeH  TpUMEHSTH
COBPEMEHHYIO  ammaparypy mpu
MPOBEICHUU HaYYHBIX
UCCIIeIOBaHUIH, a TaKKe
COBPEMCHHBIC TEOPETUYUCCKHE
NPEICTaBICHHUS XUMHUYECKON
HAYKH TSt aHaIM3a

OKCIICPUMCHTAJIbHBIX JaHHBIX

IIK-2.1. Bnajeer coBpeMEHHBIMH METOIaMHU UCCIICTIOBAaHUS
XUMHUYECKUX COCIMHEHUN U MAaTepUaOB;

MK-2.2. AHanmm3upyeT H WHTEPIPETHPYET PpPe3yJIbTaThl
XUMHUYECKOTO DKCIIEPUMEHTAa HAa OCHOBE COBPEMEHHBIX
TEOPETUYECKUX NPEICTABIICHUA XUMUYECKON HAyKN




B pesynbrare 0cBOGHUS IUCIUILTUHBI 00YYaIOLIHICS JOIKEH:
3HATh:

® OCHOBHBIE KJIACCHI COBPEMEHHBIX MAaTEPHUAIOB, NX CBOMCTBA W O0OJACTH MPUMEHEHUS, IPHHLIUIIBI
BBHIOOpa MaTepualioB, OCHOBHBIE TEXHOJIOIMYECKHE IMPOILECChl MPOU3BOACTBA M 00pabOTKU
matepuainos (ITK-1, TTK-2);

® 3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHMsl, (a30Bble MpEeBpallleHUs B MaTepuaax, BIHSHUE
CTPYKTYPHBIX XapaKTepUCTUK Ha cBoiicTBa matepuanos (ITK-1, TTK-2);

® CTPYKTYpHBbIE OCOOCHHOCTH TBEPABIX TEJ, CBSI3aHHbIE ¢ HaMn4YneM JedekTHbIX coctosHui (11K-1,
I1K-2);

® 3aKOHOMEPHOCTH IMPOTEKAHUS TBEPIO(A3HBIX XUMHUUYECKHX MPOIECCOB M SBICHUN IMepeHoca C
yuactueM aedekros (ITK-1, ITK-2);

e XapakTep BIMAHUSA 1e(DEKTHOCTH HAa PEAKIIMOHHYIO CIIOCOOHOCTh U (PU3NKO-XUMHUECKUE CBOMCTBA
tBepabix e (ITK-1, TTK-2).

e BHIOMpaTh MaTepuasibl Ui 33JaHHBIX YCIOBMH SKCIUIyaTallUd C Yy4eToM TpeOoBaHUM
TEXHOJIOTHYHOCTH, SKOHOMHUYHOCTH, HaJIOKHOCTH U fonroBeynocty usaenuit (I1K-1, IK-2);

® MPOBOAUTH HU3UKO-XUMHUCCKHI aHau3 npoueccoB u Marepuaios (I1K-1, TTK-2);

® UCMOJNb30BaTh  B3aUMOCBSI3b  CBOWCTB  BEIIECTB U CTPYKTYphl uid  (OpMHUPOBaHUS
IKCIUTyaTallMOHHBIX XapakTepucTuk Marepuanos (ITK-1, TIK-2);

e paboTaThb C yCTAaHOBKaMU W MpHOOpamMu (HU3UKO-XMMHUYECKOTO SKCIIEPUMEHTA, HCIOJIB30BAThH
METOJIbI ¥ almaparypy Ajsl aHaimu3a pusnko-xuMudeckux xapakrepuctuk (IK-1, ITK-2).

BJIA/I€Th:

® OCHOBHBIMH  (PM3MKO-XMMHUYECKUMH  METOJaMH  HCCJICJOBaHHS CBOWCTB M  COCTaBa
Heopranndeckux mMarepuainon (ITK-1, TTK-2);

® TEXHUKOW NPOBEICHUS DKCIEPUMEHTOB M CTATUCTHUECKOW OOpabOTKOHM SKCIEpUMEHTATHHBIX
nannbix (TTK-1, TK-2);

® METOAAMHU OILIEHKM OCHOBHBIX MapaMeTpPOB BELIECTB C HCMOJb30BAHHEM (U3NKO-XUMHUECKUX
mozeneit (TIK-1, TIK-2);

® METOJaMH UCIIOIH30BAHUS B3aUMOCBS3H (PU3MUECKUX CBOMCTB BEIIECTB C AC(PEKTHOM CTPYKTypO

JJIA (l)OpMI/IpOBaHI/ISI 3aJaHHbIX SKCIITYATAIMOHHBIX XAPAKTCPHUCTUK COBPCMCHHBIX MATCPHAJIOB
(TTK-1, TIK-2).

O6H_II/IM CpCACTBOM KOHTPOJA SABJIACTCA BBCACHHAA B YHUBCPCUTCTC 6aJ1JIBHO'peI>'ITI/IHFOBaH
CHUCTCMA OLICHKU YCIICBACMOCTH CTYACHTOB CIICHUAIINTCTA U HaHpaBJ’IeHI/Iﬁ 6aKanaBpHaTa.

[Ipu mpoBeneHuM ydeOHBIX 3aHATHI oOecreunBaeTcs pPa3BUTHE y OOYYAIOIIMXCS HAaBBIKOB
KOMaHJIHOW PabOThl, MEXIMYHOCTHOM KOMMYHMKALIUU, NPUHATUS PELICHUH, TUAEPCKUX KadecTB. Jlns
OTOr0 HCHOJB3YCTCA HNPOBCACHUC HWHTCPAKTHUBHBIX HCKHI/Iﬁ, TPYIIIOBBIX ﬂHCKYCCHﬁ, POJIEBBIX HIP, a
TaK)Ke MaTephajbl Ha OCHOBE pe3yJbTaTOB HAy4YHBIX HWCCIIEAOBAHUI, B TOM 4YHCIE C YYETOM
PErHOHANBHBIX 0COOEHHOCTEH MPO(EecCHOHANBHON MAESITENTbHOCTH BBITYCKHUKOB U MHOTPEOHOCTEH
paboTtonarerneii.



4, Coz[epmafme H y‘leﬁHO-MeTOI[I/I‘lGCKaﬂ KapTa THCHUIIIMHBI

Taoauna 5.1
3ansaTuA CamocrosiTesbHast padora KosmuectBo
Homep HaumeHoBaHue TeM, (BOIIPOCOB), CTYJIEHTOB DopMbI 0aJJ10B
HeleJM | U3y4YyaeMbIX IO JaHHO# aucuumiuue | Jlek | Jlado Yacel KOHTPOJISA Jlurep
MU | paTop Coaepxxanue min max | arypa
HbIE
1 Beenenue. [lonstusi: BemiectBO W | 2 3 DKOHOMHUYECKHE u 1 Koncnekr 0 3 [1]-[7]
MaTepuall. Knaccudukanus TEXHOJIOTUYECKUE aCIIEKThI VYeTHBII onpoc
HEOPraHMYECKUX  MaTepuajoB IO MIPOU3BOJICTBA, OKCILTyaTalluu CobecenoBanue
COCTaBy, CTPYKType, CBONCTBaM U U pereHepanuy MaTepuaos. Jokiaz
00J1acTSIM IPUMEHEHHSI.
2 Wepapxusi  CTPYKTYpbl ~MaTepHalioB: | 2 3 DKOJIOTUIECKUE ACTICKTBI 1 Koncrekr 0 3 [1]-[7]
MOJICKYJISIpHAsi, ~KpHUCTAJUIMUecKas U MIPOU3BOJICTBA, OKCILTyaTalluu YcTHBIN onpoc
JIOMEHHas CTPYKTYpa, TEKCTypa, U pereHepanuy MaTepraioB. CobecenoBanue
OpUpoa U CTPYKTypa BaKHEHUIINX Jloknag
ne(deKToB.
3 [lpenapaTuBHBIE ~ METOIbI ~ XHMHHU | 2 3 XUMHUECKOE OCaxJIeHue 1 Koncmekr 0 3 [1]-[7]
TBEPJOTO Tena. TBepnoda3zubie IJICHOK M TOKPBITUM W3 mapa. VYceTHBII onpoc
peakiuu U (GaKkToOphl, BIUSAIONINE HA UX [Tpuauuner CVD TexHomornu. CobecenoBanue
nporekanue.  Tomorakcuueckue U Jlokinaz
AMUTAKCUAIBHBIE PEaKIIUU.
4 DKCIepUMEHTATbHOE obecrieuenne | 2 3 Hcnonp3oBanue 30J1b-T€JTh 1 Koncmekr 0 3 [1]-[7]
TBepaoda3Hbix  peakuuil.  CrocoOsbl mpouecca NpU  MOJYYEHUU YcTHBIN onpoc
IPUTOTOBJICHUS] PEAKIIMOHHBIX CMECEH. IJIEHOK. TexHonorus CobecenoBanue
IIpenaparuBHbIE METOMBI. Jlenrmropa—bioKeTT. Jlokman
TpancnoptHele  peakuuu.  Peakuuu Baxneiimne ¢busnueckue
BHE/IPEHUS U MOHHOTO OOMEHa. METO/bl MOJYYEHHUS IJICHOK U
MTOKPBITHH.
5 DNEKTPOXUMHYECKOE BOCCTAHOBJICHHE | 2 3 Hanomarepuaibl, 0COOEHHOCTD 1 Koncnekr 0 3 [1]-[7]
Y HAHECEHUE MOKPBITHH. AHOJHOE U MX CBOIWCTB IO CPABHEHHUIO C VYcrHbIi onpoc
TEPMHUYECKOE OKCHIMPOBAHMUE. 00BEMHBIM COCTOSTHUEM CobecenoBanue
Karognoe pacnbeuienune. McnapeHne B BEIIIECTBA, PEAJIbHBIC U Jloknan




BaKyyMe. BripamuBanue MOTEHLIMaIbHbIE 001acTH
MOHOKPHUCTAJIJIOB. YCII0JIb30BaHUS.
6 I'maporepmanbubie  Metoabl. "Cyxwue" CoBpeMeHHBIC (PHU3HKO- Koncmekr 3 [1]-[7]
METO/IbI BBICOKOTO JIaBIICHHUSL. XUMUYECKHE TPOIIECCHI YcTHBIN onpoc
OcHoBHbIE MpeICTaBICHUS 0 MOJIy4YEHHUsI HAHOMAaTEPHAaJIOB U CobecenoBanue
MEXaHU3Max  pocra  IUIGHOK U YIABTPAIUCIIEPCHBIX Jokiaz
MOKPBITUI. DNUTaKCUs, €€ TPUMEHEHHE MaTepuasoB.
B TEXHOJOTMH TOJYIPOBOJHUKOBBIX
TeTePOCTPYKTYP.
[TonukpuCTAIITMYECKUE TOKPBITHS.
7 HMoHHast MPOBOJMMOCTH B TBEPIBIX Baxueiinime obacTu Koncmekr 4 [1]-[7]
tenax. HMoOHHAs  OpOBOAMMOCTh U MIPUMEHEHUS TBEPABIX YcrHbIi onpoc
TBEPAbIE  DIEKTPOIUTHL.  THUMHUYHBIE AIIEKTPOJIUTOB. CobecenoBanue
TBEPIbIC DIEKTPOIUTHl M MEXaHU3M Jokiaz
MPOBOAMMOCTH.
8 [ajoreHua - U KHCIOPOACOAEPKAIINE KpucramioxumMuyecKkue Koncmekr 3 [1]-[7]
uoHHble npoBoaHuKU. B-AlO3, Agl u KpUTEPUHU BO3HUKHOBEHMUS VYeTHBII onpoc
UX IPOU3BOJIHBIE. CYIIEPUOHHOTO COCTOSIHUSI CobecenoBanue
TBEPJBIX TEI. Jloxnan
9 1 PYBEKHAS ATTECTALIMSA [ToaroroBka k KommnbroTepHoe [1]-[7]
1 pyOexxHO aTTecTanuu TECTHPOBAHHE 25
9 BricokoTemmnepaTypHbie CBepXIpOBOTHUKH, 00JIaCTH Koncnekr 2 [1]-[12]
CBEPXIIPOBOHUKHU. Kpurnueckue ux npumeHeHust. Oco0eHHOCTH VYceTHBII onpoc
rapaMeTpbl BTCII, OCHOBHEIE KPHUCTAJUIOXUMHUH CobecenoBanue
TpeOoBaHUs K HUM. Metombt BBICOKOTEMIIEPATYPHBIX Jlokman
u3MeHeHusi  xapakrepuctuk  BTCII- CBEPXIIPOBOIHUKOB. Pedepar
MaTepuasoB.
10 Cernero-, MUPO - U MBHE30DJEKTPUKH. Hcnonp3oBanue Koncmekr 3 [1]-[12]
Baxwueiinme kimacchl TUAIEKTPUKOB, X CETHETORIEKTPHUECKUX YcTHBIN onpoc
OCHOBHEBIE XapaKTePUCTHKH. MaTepuajoB S XpaHEHUs CobecenoBanue
CerHeroseKTpUKHU, CErHETUIIEKTPUKH, uHpopmanuu. [TuposnexTpuku Jloknaz
0COOEHHOCTH MX CTPYKTYPHI. Y MTbE307JIEKTPUKHU. Pedepar



http://pandia.ru/text/category/vakuum/

11 JIroMHHECHICHIIMS W Ja3epbl. Busl TBepaoTenbHbIe  JTa3epbl | Koncmekr [1]-[12]
JFOMHHECHEHIIUH. OcHOBHBIE MaTepHalbl JJIs JIa3epOB. YcTHbIi onpoc
COCTABJISIONIHEC CTPYKTYPHI CobecenoBanue
JroMHHO(OpA. Tunuunele Jokiaz
JFOMUHO(OPBHIL, 0COOEHHOCTH 170'¢ Pedepar
CTPYKTYpbI. IOHBI-aKTHBATOPBHI.
12 Crexa000pa3HbIe MaTepHallbl, XuMHUUecKue OCHOBBI Koncmekr [1]-[12]
KepaMuKa M KOMIIO3UThl. KuHeTuka u TEXHOJOTHUM  BBICOKOYHCTBIX VYcrHbli onpoc
TEPMOJIMHAMHKA MIPOIIECCOB CTEKOJ  JUIsl  ONTOBOJIOKHA. CobecenoBanue
KPUCTAJUIM3allUd U CTEKJIOBAHMS. Crexiiokepamuka, CBOMCTBa U Jloknan
PeanbHas CTPYKTYypa OKCHJTHBIX, obnactu NPUMEHCHHSI. Pedepar
(TOPUAHBIX, CHUIMKATHBIX, OOPATHBIX, Crpykrypa KEPaMHUKHU.
dochaTHBIX U XaTHbKOTEHHIHBIX CTEKOIL. Kepamuyeckne  KOMIO3HTBHI.
KoHueHntpannonnoe paccioeHue Curamibl. Meramnmueckue
CTEKOJI. OU3NKO-XUMUYECKHE ctekia. CBOMCTBAa MaTepHaioB
NPUHIUITBI YIPOUYHEHHSI CTEKOJI. Ha OCHOBE METATMYECKUX
CTEKOJL. doto - U
TEPMOXPOMHBIE CTEKJIA.
13 Kpucrammoxumuaeckuii JT3aiiH. YcnoBust o0Opa3zoBaHus, Koncmekr [1]-[12]
OcHoBHbIE (AaKTOPbI, ONPEIEINIONINE noJuMOpU3M U MOJUTUIIUS VYceTHBII onpoc
CTPYKTYpPY KpPHUCTaJJIOB COEJMHEHUH, OTHOCALIMXCS K CobecenoBanue
HEOPraHMYECKUX COCIIMHEHUH. CTPYKTYPHBIM TUTIAM Jlokman
Hecrexnomerpuueckue OKCH/IBI. NEPOBCKUTA, WIBMEHUTA, Pegepar
CTpyKTypsl  KpHCTALIOTPpaduIecKoro HITTAHEIH. Brusiane
caBura. BnusHMe HecTeXHMOMETpHM Ha TEPMOJIMHAMHUYECKUX YCIIOBHI
COCTaB, ONTHYECKHUE, DIEKTPUUYECKHE U Ha CTPYKTYpy KpHCTaJJIOB.
MarHuTHbBIE CBOMcTBa BemecTs. 130 - u Jucnokanuu, MexaHHYeCKHe
reTepOBAIICHTHBIC 3aMEIIICHHSL. CBOWCTBA W  pEaKIMOHHAS
CHOCOOHOCTh TBEPABIX Tell.
14 HaHoCTpyKTYpbI, HAHOKOMIIO3HUTHI U TpaaunroHHHBIE U Koncmekr [1]-[12]
HaHOPEaKTOpbl. Me30mopHucThIe COBPEMEHHBIE TEXHOJIOTHH YcTHbIi onpoc
ctpykrypsbl, CAI', asporenu. MOJTy4eHUS CobecenoBanue
Marepuans! s YABTPAAUCIIEPCHBIX Jlokmnan
MHUKPODJIEKTPOMEXAaHUIECKUX CUCTEM MaTepHaJIoB. Pedepar
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(MEMS).

15 OCHOBHBIE CBOWCTBA TUJICKTPHKOB. Cernero-, bE30- u Koncmekr [1]-[12]
Baxueiimme 1uaneKTpudecKue MHAPOIICKTPUKA HA  OCHOBE VYeTHBII onpoc
XapaKTepUCTUKU MaTepUaIOB. CoJiel, CIIO)KHBIX OKCHJIOB U CobecenoBanue
Kpucranmuueckue CTpyKTypsbI OKCOTQJIOT€HHUJI0,  JOMEHHas Jokiaz
OCHOBHBIX JHAJIEKTPUUECKUX CTPYKTypa u neTis Pedepar
matepuanoB. OCHOBHBIE THITbI rucrepesrca. HoBble  THIIBI
TURIIeKTpUKOB. Kpucraminyeckue AKTHUBHBIX TUDIIEKTPUKOB
CTPYKTYPBI TUDIIEKTPUKOB. (cerHeTolNeKTPUKH-
[TpakTHyeckoe mpuMeHeHue MOJTYTIPOBOTHUKH,
JINDJIEKTPUKOB. CETHETOMArHETHKH. )
16 BaxHeiiye TUITBI MAarHUTOMSITKUX U MarauToIu JAEeKTPUKH  THIIA Koncnekr [1]-[12]
MAarHUTOKECTKUX MATEPHAJIOB. beppuTOB  CO  CTPYKTypOH YcrHblil onpoc
MarauTtHble METaIIbl U CIUIaBBI THIIA HIMTUHEIH, rpaHaTa, CobecenoBanue
anpHrKo, SmCos u Fe-Nd-B. [Tytu MarHeToIuIroMOuTa. Jloknan
MOBBILICHHUS] MATHUTHON YHEPTHH Martepuansl ¢ KOJUIOCATbHBIM Pedepar
CIIaBOB, CBSI3aHHBIE C TPHIMEHEHUEM MarHeTOCOIPOTHUBICHUEM
TEPMUYECKOH, TEPMOMEXaHUUYECKON (HOBBIE MarHUTOAKTHUBHBIE
WJIU paJIialiioOHHON 00paboTKH. KOMIO3UTBl U MaT€pUAIIbl IS
Kpucrannuaeckas cTpykTypa MarHUTHOMN 3aIlncH,
(beppOMarHeTHKOB. CIUHTPOHHMKA).  YCTpoMcTBa
3anucu u XpaHeHUs
uH(pOpMallMd  HAa  OCHOBE
CETHETORJIEKTPUKOB u
(beppOMarHeTHKOB.
17 Karanuzartopsl. HoBsle THIIBI MaTepUaIOB IS Koncnekr [1]-[12]
OcHoBHbIE TpeOOBaHUS, KaTaJIn3a, BEICOKOINCITEPCHBIE YcrHbIi onpoc
MpeIbsBIsIEMbIC K T€TEPOTeHHBIM OKCH/JIbl METAJUIOB IS CobecenoBanue
Katanmzaropam. [IpuHIUIBI co3nanus KaTaJIMTHIECKOTO TOPECHUS, Jloknaz
MaTepUajoB C BEICOKOW yeTbHON JIOKUTAHHUSI IPOTYKTOB Pedepar

MMOBEPXHOCTHIO. HaHOSGpHI/ICTBIe u
MEC30IMOPHUCTBIC CUCTCMbI KaK HOCHUTCIIN
BCIICCTBA-KaTaJIn3aTopa.

CrOpaHusl, XaJIbKOT€HHIHbIC
KJIacTephl Tl poToKaTaIn3a.
Okcul TUTa”a B
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Kepamudeckne neHbI KaKk HOCUTEIIH,
a’poreu, npodiieMa yCTOMUUBOCTH K
CIICKaHHMIO.

dboTomerpanaum.
NmmoOunm3anus GepMEeHTOB.
LeonuTsl.

18 BuomartepuaJbl. 2 3 deppomarHuTHas u 1 Koncnekr 2 [1]-[12]
TpeboBanus K Marepuaam, panuoaKkTUBHas OuoKepamMHKa YcrTHblit onpoc
UCMOJIBb3YEMBbIM Il IIPOTE3UPOBAHUS. UL JICYCHHUS CobecenoBanue
Knaccugpukamuss ~ OMoKepaMHKH 110 3JI0KAYECTBEHHBIX  OIIyXOJICH. Joxnan
OTHOLLIEHHUIO K AKUBOHN TKaHU YapTpaaucnepcHsie Pedepar
(OnounnepTHas, nopucras, OMOAKTUBHAS, MaHTaHUTBl B TEPMHYECKOM
pecopbupyemasi). Kepamunueckue JICYEHUU PAKOBBIX OIyXOJIEH U
marepuainbsl Ha ocHOBe Al203 m ZrO, TpaHCIOPTE JIEKapCTB.
THJIPOKCHII- u ¢dTopanmnaTura. Kepamuka ISt
buoaktuBHas CTEKJIOKEPaMHUKa. IPOTE3UPOBAHUS 3y00B.
Mexanusm B3aUMO/JICHCTBUSA VYrinepogHas KepamMuka s
OMOKEPAMUKH C )KUBOU TKAHBIO. CEepAEeYHOro KJIaraHa.
Marepuanst ¢ 3ddexTom
naMaTi (HUTHHON). YTJIepoa
KaK MaTepHaJl IMILIAaHTaHTOB.
18 2 PYBEKHASI ATTECTALIAS [ToarotoBka k 2 pyOexKHOM KommnbroTepHoe [1]-[12]
aTTecTaluu TECTUPOBAHUE 25
UTOoro 36 54 18 100
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6. O6pa3oBarTe/ibHbIE TEXHOJIOTHHI

Jlexiuu, eKIuu-0ece bl, MPAKTUICCKHUE 3aHATHI, CAMOCTOSTEbHAS paboTa CTYACHTOB (JIOKJIaJIbI,
MIPE3CHTAIIHH ).

Jiss  JOCTHXKCHHsI TUTAHHPYEMBIX PE3yJabTaToB oOOydeHHWs, B JUCHUIUIMHE «be3omnacHocTh
KHU3HEEATSILHOCTHIY MCIIOJIb3YIOTCS pa3InyHble 00pa30BaTeIbHBIC TEXHOJIOTHH:

1. Unghopmayuonno-paszsusarowue mexnonoeuu, HapaBICHHbIE HA OBJIAJICHUE OOJBIINM 3a11aCOM
3HaHWi1, 3a[IOMUHAHKE U CBOOOIHOE ONICPUPOBAHHIE UMH.

Hcnonp3yeTcss  JIGKIIMOHHO-CEMUHAPCKUH  METOJ, CaMOCTOSATEIbHOE W3YYCHHE JUTEPaTypHl,
MPUMEHEHHE HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTUH JUISI CAMOCTOSITEIBHOTO TOIOJHEHHUS 3HAHHIA,
BKJIFOYAsl UCTIOJb30BAHNE TEXHUYECKUX U DJIEKTPOHHBIX CPENICTB HH(POPMAIIUH.

2. JesmenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2UlU,  HANpaBICHHbIE  Ha
(dhopMUpOBaHHE CUCTEMBI MPOPECCHOHATBHBIX MPAKTUYCCKUX YMEHUH MPU MOATOTOBKE K MPAKTUYECKUM
3aHATUSM,  OOCCIICUMBAIOIIMM  BO3MOXKHOCTh ~ KAa4€CTBEHHO  BBINOJHATH  MPO(ECCHOHATBHYIO
JeSTeTbHOCTb.

Wcnonp3yeTcsi aHaJIu3, CpAaBHEHHE METOJOB KCCICIOBaHUN, BHIOOP METOZA, B 3aBUCHMOCTH OT
00BEKTa UCCIICOBAHUS B KOHKPETHOM MTPOU3BOJICTBEHHOM CUTYAIIUU U €T0 MPaKTHICCKas pean3aiusl.

3. Passusarowue npodieMHO-0pUeHMUPOBAHHbIE MEXHOI02UU, HATIPABICHHBIC Ha (OpMUpOBaHUE
¥ pa3BUTHE MPOOJIEMHOTO MBIIIUICHUS, MBICIIUTEIFHOW aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIIHTD,
BUJICTh U OPMYJIUPOBATH MPOOJIEMBI, BRIOUPATh CITIOCOOBI M CPEJICTBA JJIsl X PEUICHUS.

Hcnonb3yroTess BUIBI MPOOJIIEMHOTO OOYYEHHS: OCBEIICHHE OCHOBHBIX MpPOOJeM Oe30macHOCTH
KHU3HENEATSILHOCTH Ha JICKIHMIX, YUCOHbIC JUCKYCCHM, KOJUICKTUBHAS MBICIUTEIbHAS JICATEIHHOCTh B
Ipynmax Mpy BBITOJHEHUU IMMOUCKOBBIX pabOT, pelIeHUE 3a/1ad MOBBIIICHHOW CIOXHOCTH. [Ipu sTOM
UCTIOJB3YIOTCS TIEPBBIE TPH YPOBHS (M3 YETHIPEX) CIIOKHOCTH M CaMOCTOSTEIBHOCTH: MPOOJIEMHOE
M3JI0KEeHNE Y4eOHOT0 MaTepHaja MperoaaBaTelieM; CO3JaHue IpenoaBareieM IpoOIeMHbBIX CHTYaluH,
a oOydaeMble BMECTE C HUM BKJIIOYAIOTCS B UX pa3pelleHne; MpernoiaBaTeib JUIIb CO3AaeT MPOoOIeMHYIO
CHUTYAIIHIO, a pa3penIaroT e€ 00yyaeMbIe B X0/I€ CAMOCTOSITEIbHOW A TETbHOCTH.

4. JluunocmHo-opueHmupogaHtvle mexHoio2uu 00yueHusi, 00ECIeUunBaOIIie B X0Je y4eOHOro
mporecca y4eT pa3udHbIX CIIOCOOHOCTEH 00y4JaeMbIX, CO3/JaHie HEOOXOIUMBIX YCIOBUHN JIJISl pa3BUTHS
WX UHJIMBUIYaTbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B yueOHOM Mpoiiecce. JInYHOCTHO-
OPUEHTUPOBAHHBIC TEXHOJIOTHH OOYYCHHS PEATH3YIOTCS B pPE3yIbTaTe HHIUBUIYATHHOTO OOIICHUS
mpernojaBaTeNis M CTyJEHTa IPH BBIIOJHEHUH JOMAITHUX WHAMBHUIYAIbHBIX 3aJaHUM, peUIeHUH
OJIUMITHATHBIX 33124, Ha )KCHEJICIbHBIX KOHCYIbTAIUIX.

HHHOBalMOHHBIE CIIOCOOBI M METO/IbI, UCIIOJIb3yeMble B 00pa30BaTEIIbHOM IPOLIECCE, OCHOBAHBI
Ha MCIOJIb30BaHUM COBPEMEHHBIX JIOCTHKEHUH HAyKH U MH(POPMALMOHHBIX TeXHOJIorui. Hanpasnens! Ha
MOBBIILIEHNE KayecTBa IOATOTOBKM IIyTEM pa3BUTHUS y CTYIAEHTOB TBOPYECKHX CIIOCOOHOCTEH H
CaMOCTOSITENTLHOCTH (METO/bl MPOOJEeMHOT0 OOyueHHsl, HCCIe0BATeIbCKHE METO/bl, TPEHHHIOBbIE
(GOpMBbI, PEUTUHTOBBIE CHUCTEMbI OOY4YEHMs] U KOHTpOJIS 3HaHUU M Jp.). HaueneHsl Ha aKTUBHU3AILUIO
TBOPYECKOTO TMOTEHLMAJAa M CaMOCTOSTEIBHOCTH CTYJAEHTOB M MOTYT pealu30BBIBaThCS Ha 0Oasze
MHHOBAIIMOHHBIX CTPYKTYp (Hay4HbIX Ja00paTOpuii, HEHTOB, IPEANPUITUNA U OPTaHU3aLUN U Jp.).

B mporecce 00yueHHsI HCTIONB3YIOTCA WHTEPAKTUBHBIE METO/bI 0OY4EHUs: TBOPUECKUE 3aaHus,
pa3paboTka NMPOEKTOB, paboTa B MaIbIX IpyINIax, UCCIEAOBATEIbCKUN METOJ OOydeHUs, IeNOBbIE U
POJIEBBIE UTPBI, KPYTJIBIE CTOJIBI, JUCITYThI, CEMHUHAPHI.

TpaguuoHHbIe JEKIUU W JTaOOpaTOpHbIE 3aHATHS MPOBOIATCS B (OpME C HCHOIb30BAHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHA.

Jlexuus-auanor — coIep;KaHue MOMAETCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYACHT IOJDKEH
OTBEYaTh HETMIOCPEACTBEHHO B XO/I€ JICKIUU.

OmnnaifH-ceMUHap — pa3HOBUIHOCTh BeO-KOH(EpeHIMH, MPOBEIECHUE OHJIAH-BCTped WU
npe3eHTaluil uepe3 MHTEpHET B pexuMe peasbHOro BpeMeHHM. Kakaplii M3 y4acTHHKOB HaXOIUTCS Y
CBOEro KOMIIbIOTEpa (CpeAcTBa CBA3M), a CBA3b MEXIY HUMHU MoJJepkuBaeTcss 4depe3 HHTepHer
IIOCPEACTBOM 3arpy’aemMoro IpWIOKEHHs, YCTAaHOBIEHHOI'O HAa KOMIBIOTEPE KaKIOTO Y4aCTHUKA
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(Zoom, Meet, Skype u ap.)

Buneoxondepenuus — ceanc BuaeokoHdpepenucpssu (BKC) — 3to TexHoIOrus MHTEpaKTUBHOIO
B3aMMOJICHCTBHS JIByX U OoJiee yYaCTHHKOB 00pa30BaTeNLHOTrO Ipolecca i oOMeHa uHpopMauei B
pearbHOM PEXHMME BPEMEHHU.

TexHonOrHA 37EKTPOHHOTO 00ydeHUs (peaqu3yercs MpU MOMOIIM JIEKTPOHHOW 00pa30BaTeNbHON
cpeapt COI'Y npu wucnosb3oBanuu pecypcoB OBC, mnpu mnpoBeaeHUHM aBTOMATU3UPOBAHHOIO
TECTUPOBAHUS U T. 11.).

Hcnonb3yrorcss 0aulIbHO-PEUTHUHIOBas CHUCTEMa OLIEHKM 3HAHUM, TEXHOJIOTMU C IPUMEHEHUEM
JIMCTaHIMOHHOTO 00y4eHus Ha matdopme «Moodlex http://Ims.nosu.ru/.

Ilpumeyanus:

1. Bce Buasl y4eOHOH pabOTBHI MOTYT MPOBOAUTHCS AMCTAHIIMOHHO HA OCHOBAHHH JIOKAIBHBIX
HOPMAaTHBHBIX aKTOB.

2. B memsx peanusandi MHAWBUAYAIHHOTO MOAXOAa K OOYYEHHIO CTYACHTOB, OCYIIECTBIISIOIINX
y4eOHBIN MPOIECC 10 WHAWBUAYaJIbHOM TPAEKTOPHHM B pPaMKaxX HHIAMBHAYaIbHOTO pabouero
[UIaHa, W3YYEHHe JAaHHON JMCIHMIUIMHBI MOXET OCYIIECTBIATHCS Yepe3 WHAWBUAYaTbHbIC
KOHCY/IbTAI[MH IIPENOaBaTelIsi OYHO, B YacChl KOHCYJIbTAIIMIA, 110 3JIEKTPOHHOM MOYTE, a TAKKe C
ucnonszoBanuem Cisco Webex, miardopmbl auctannponHoro obydenust Moodle, muubIi
kabunet cryaeHTa Ha caiite COI'Y, npyrux snementoB D1UOC COI'Y.

7. Y4eOHO-MeTOAMYeCKOe o0ecledeHne CaMOCTOATeIbHOM PadoThl
7.1. Lesin caMOCTOATEJILHOM PadoThI

CamocrosiTenbHass paboTa OO0ydyaroIMXC SIBISETCS OJHUM U3 BHUIOB Y4YEOHBIX 3aHSATHH.
CamocTosiTenbHast paboTa MPOBOAUTCS C IEIBIO:

® CHCTEMaTH3aIluU M 3aKPEIUICHUS IMOJIYYCHHBIX TEOPETHYCCKHX 3HAHWW W MPAKTHYCCKUX yYMEHUU
00yyaroIuxcst CTy/I€HTOB;

e yrayOJeHUs U PACIIUPEHUS TEOPETUIECKIX 3HAHUM;

e (bopmHpoBaHUS yMEHUU WCIOJB30BAaTh HOPMATUBHYIO, MPABOBYIO, CIIPABOYHYIO JTOKYMEHTAIIUIO U
CHETHAIILHYIO JINTEPATYPY;

e bopmHupoBaHUS  CaMOCTOSITENIBHOCTH  MBIIUJICHHS,  CHOCOOHOCTEH K  CamMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO 1 CAMOpPEaTU3allnu;

® Pa3BUTHUS UCCIICIOBATEILCKUX YMEHUH.

CamocrositenbHass paboTa OOy4YaIOMIMXCS OCYIIECTBIAECTCS Ha TPOTSHKEHHM W3YyYEHUS BCEH
JUCIUIUTMHBL B COOTBETCTBUH C YTBEP)KIECHHOW B y4eOHOM IUIaHE TPYAOEMKOCTBIO (M1l OYHOM (POPMBI
oOy4yenus 18 4acoB) M COCTOUT U3:

e paboOTHI CTY/ICHTOB C JICKIIMOHHBIMU MaTepHualaMH, TOHWCKAa W aHalHu3a JUTEPaTypPHBIX JAHHBIX H
ANEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUHU TI0 3aJJaHHOU TEME;
® BBINTOJTHEHUS 3aJIaHUM JTsl caMocTosTenbHOM paboTsl B DM1OC COI'Y;
® V3YYCHHS TEOPETUICCKOTO MaTepHaa Jiisl TOJITOTOBKH K MPAKTUICCKUM H J1a00paTOPHBIM
3aHATHSIM,
® [TOJITOTOBKH JIOKJIAJIOB, pedepara U Mpe3eHTAINIT;
paboTHI ¢ TECTAMHU U BOTIPOCAMH TSI CAMOTIPOBEPKH;
® [TOJITOTOBKH K pyOEKHBIM aTTECTAIUSAM U 3a4eTy.

Tembl 1 QopMBI BHEAYIUTOPHON CaMOCTOSITENBHOW pabOTHI, €e TPYIOEMKOCTh COAEpKATCA B
pasnene 5, Tabu. 5.1.

CamocTtosTenpHass padoTa CTYACHTOB JOJKHA COOTBETCTBOBATH Ooyiee TITYOOKOMY YCBOCHHUIO
M3y4aeMoro Kypca, (GOpMUpOBaTh HABBIKH MCCIIEIOBATEIBCKOW PaOOTHI U OPHEHTHPOBATh CTYJICHTOB Ha
YMEHHE IPUMEHATh TEOPETUYCCKUE 3HAHUS HA IIPAKTUKE.
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CamocrosrenbHas paboTa JODKHA HOCHUTh CHCTEMAaTHYECKHH XapakTep, ObITh MHTEPECHOH U
HpI/IBJICKaTeJIBHoﬁ IJIs1 CTYACHTA.

Pe3ynbTaThl caMOCTOSATENBHON pabOTHl KOHTPOJIUPYIOTCS NMPETNOAABATEIEM U YUYUTBHIBAIOTCS MPHU
aTTecTaluu cTyAeHTa (3a4et). [Ipu 3TOM MpoBOASTCS: TECTUPOBAHUE, IKCIIPECC-ONPOC HA JTa0OPATOPHBIX
MPAKTUYCCKUX 3aHATUAX, 34CITYHIMBAHUC HOKJIaJ0B, IMPOBCPKA MUCbMCHHBIX pa60T nu T.O. I[OKJIaI[bI u
pedepaT T0HKHBI COTPOBOXKIATHCS MTPE3CHTAIMEH 110 TEME.

JUIs TOATOTOBKM K 3aHATUSAM CTYIEHTHI TOJB3YIOTCS YYeOHHMKAMH M y4eOHBIMH IMOCOOUSIMH,
YKa3aHHBIMU B CIIMCKE peKOMeHHOBaHHOfI JUTCPATYpPbl, a TAKKC HWHTCPHCT-UCTOYHUKAMMU. Bce
METOJIMYECKUE MaTepHalIbl MPEICTABICHBI B CHCTeMe aucTaHimoHHOro oOyuenuss COI'Y na mmardopme
Moodle (http://Ims.nosu.ru).

7.2. Kputepuu ¢popMHupoOBaHHs OLICHOK IIPU NpeACTaBIeHUN pedepaTa

1. Pedepar coOTBETCTBYET NPEIIOKCHHOMN TeMe, UMEET BCTYILUICHHE, OCHOBHYIO YacTh U
3aKio4YeHne — 3 0.
2. Tema packpbITa MOJHOCTBIO, CTYJCHT [IPOJEMOHCTPUPOBAI CIOCOOHOCTD AaHAIM3UPOBATh Pa3HbIC
TOYKH 3peHust — 3 0.
3. CooOluieHue cienano ¢ CoOM0ICHUEM HOPM COBPEMEHHOT'O PYCCKOTO JINTEPATYPHOTO SI3bIKA U C
Ipe/ICTaBICHUEM MTpe3eHTanuu — 3 0.
MakcumaibHOe KOIn4ecTBo 0aiioB — 9.

Ouenoynblii 1ucT pedepara

CxeMa olleHMBaHHUS JOKJIaga

Onenka, Onucanmne
a1
8-9 Bo BBenmeHwm ueTko chOpMYNIHpOBaH TE3UC, COOTBETCTBYIOIIUN TeMe

pedepara, BBIIOJIHEHA 3a/]a4a 3aMHTEPECOBATh YU TATEIS;

JIeJICHUE TEKCTa Ha BBEJICHHE, OCHOBHYIO YacTh M 3aKJIIOUCHHUE.

B ocnoBHOI "acTu:

JIOTUYHO, CBSI3HO U TIOJIHO JIOKA3bIBAETCS BBIABUHYTHIA TE€3UC;

3aKJIIOUYEHUE COJIEPKUT BBIBOJBI, JIOTUUHO BBITEKAIOIINE M3 COJCPIKAHUS
OCHOBHOM YacCTH;

JUISL BBIDQKEHHUSI CBOUX MBICIICH HE MOJB3YeTCsl YIMPOIIEHHO-TTPUMUTHBHBIM
SI3BIKOM;

JEMOHCTPHUPYET MOJTHOE TOHUMaHHUE TPOOJIEMBI;

MpeACTABIICHA MPE3EHTAIUS K TOKIaay;

BCe TpeOOBaHMS, MPEIBSBIIEMbIC K 3a/IaHHUIO0, BBHITIOJIHEHBI.

6-7 Bo BBemenmm uerko chOpPMYyIHUpPOBAH TE3HMC, COOTBETCTBYIOIIMI TeMe
pedepara, B ©13BECTHOM Mepe BBITIONHEHA 3a/1a4a 3aMHTEPECOBATh UNTATENS,
B OCHOBHOM YaCTH JIOTUYHO, CBS3HO, HO HEJIOCTATOYHO IOJTHO JOKA3bIBACTCS
BBIJIBUHYTBIN TE3UC;

3aKJTIOYEHUE COJEPKUT BBIBOJBI, JIOTUYHO BBITEKAIONIHE W3 COICPKaHUS
OCHOBHOM 4YacCTH;

MpPEICTaBJICHA MPE3CHTAIUS K TOKIAIY;

JUIS BBIPAKEHUSI CBOMX MBICIEH CTYAEHT HE IOJIb3yeTCd YIPOILEHHO-
MPUMUTHUBHBIM SI3BIKOM.

4-5 Bo BBenenuu Te3uc chopMyaupoBaH HEYETKO WIIH HE BIOJIHE COOTBETCTBYET
TE€M€ BBICTYIUICHHS;

B OCHOBHOM YacTH BBIJABUHYTHIM TE3UC JOKa3bIBACTCS HEIOCTATOUYHO
J0TUYHO (YOeIUTENbHO) U MOCIEA0BATEIIBHO;

3aKJIOYEHHUE BBIBOJIbI HE TMOJHOCTBIO COOTBETCTBYIOT COZAEP>KaHUIO
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A

2

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

OCHOBHOM YacCTH;

MPEJICTaBICHA Mpe3eHTAMs K JOKIaay, HO HMMEIOTCS TpaMMaTHYCCKHE
OIIINOKH;

SI3BIK paOOTHI B 1IEJIOM HE COOTBETCTBYET YpOBHIO IV Kypca.

2-3 Bo BBenenun resuc chopmMynrpoBaH HEUETKO WIIM HE BIIOJHE COOTBETCTBYET
Teme pedepara;

B OCHOBHOW YacTH BBIABHUHYTBHIM TE3UC JOKA3bIBACTCSI HEAOCTATOYHO
JoruyHO (YOeqUTEIhHO) U MOCTIeI0BATENbHO;

B 3aKJIOYEHHUU BBIBOJBI HE TIOJHOCTBIO COOTBETCTBYIOT COJIECPKAHUIO
OCHOBHOM 4acCTH;

A3BIK pabOTHI B 1IEJIOM HE COOTBETCTBYET YpoBHIO IV Kypca.

1 Bo BBeneHUM TE€3UC OTCYTCTBYET UM HE COOTBETCTBYET TeMe pedepara;

B OCHOBHOI1 YaCTH HET JIOTHYHOTO MOCJIEI0BATEIbHOTO PACKPBITUS TEMBI;
BBIBOJIbI HE BHITEKAIOT U3 OCHOBHOW YacTH;

OTCYTCTBYET JIeJICHHE TeKCTa Ha BBEJCHHE, OCHOBHYIO YacTh U 3aKIIOUCHUE;
SI3BIK pA0OTHI MOYKHO OLIEHUTH KaK «IIPUMUTHBHBII.

0 paboTa HarMcaHa He 10 TEME;

B pabote oauH ab3a1] 1 O0JIbIIIe MO3aMMCTBOBAH M3 KAKOT0-TMO0 HCTOYHHKA.

TemaTuka 10KJIa710B U pedepaTon

Knaccupukanysa (QyHKIMOHAIBHBIX HEOPraHMYECKUX MAaTepuaioB 10 COCTaBy, CTPYKTYpE,
CBOWCTBAaM U 00JIACTSIM IPUMEHEHUS.

CrpykrypHas uepapxusi marepuaynoB. DU3MKO-XUMHUYECKUE NMPUHIUIBI KOHCTPYHMPOBAHUS HOBBIX
MaTEpHAJIOB.

Oco0eHHOCTH CO3/TaHUS MaTepPUAIOB HA OCHOBE JUCCUTIATUBHBIX CTPYKTYP.

HanocTpyKTypbl, HAHOKOMITO3UTBI 1 HAHOPEAKTOPBHI.

@pakTaapHble MOJEIN JUCIEPCHBIX M YIbTPAJAUCIEPCHBIX CHUCTEM. MexaHudeckue U (PU3MKO-
XUMHYECKHE MTPOLECCH] JUCTIEPIUPOBAaHUS M CMELIEHHS [IOPOLIKOB.

VYbpTpagucnepcHble MeTallIbl ¢ HEOOBIYHBIMU (DYHKLIUSMHU.

HoBple TEXHOJIIOTMM NOMYy4YEHHUS YIbTPAAMCIIEPCHBIX MATE€pPHAIOB, OCHOBAHHBIE HA CHHEPIETUKE
XUMHUYECKOT0 U (PU3NYECKOTO BO3/IEHCTBUS.

Hcnonp30BaHne KIACTEPHBIX U YIBTPAAUCIIEPCHBIX MaTEpUAIOB 1 HAHOKOMIIO3UTOB.

Kepamuka. Buap! GpyHKIIMOHAIBHON KEPAMUKH.

Kepamuueckne Marepuaibl ¢ AUDIEKTPUYECKMMH, MAarHUTHBIMM, ONTHUYECKUMHU, XUMUYECKUMHU H
SIEPHBIMU QYHKIUSIMHU.

ITponecchl hopMupoBaHus U criekaHUs KepaMUKH. IlepcrieKTUBHbIE KepaMUUECKUE KOMIIO3HTHI.
O6acTi MpUMEHEeHUs! KEpaMUUYECKUX MaTepHalIoB.

CrexnooOpa3Hble U aMOp(HbIE MaTepHAIIBL.

TepMonnHaMuKa U KUHETUKA MTPOLIECCOB CTEKJIOBAHUSI.

CTpyKTypa CHIIMKATHBIX, 0OpPaTHBIX U (OCHATHBIX CTEKOJI.

AMop(dHbBIE MEeTaUIbI U METAJUINYECKUE CTEKIIA.

BricokouuncTblie cTekia s cBeToBo10B. HaTpuii-kansuuii-pochaTHo-cuankaTHoe OHOCTEKIIO.
doroxpomHble cTekia. [Ipo3paunas crexnokepamuka. @oToOHHBIE KpUCTaLIbl. [I[puMeHeHe cTeKol.
ToHkue niueHKy 1 NoKpeITUs. [lneHka kak KOMIO3HT.

B3auMHoe BiMsHUE TUIEHKU U MOAJIOKKHU. Y CIIOBHSI OCAXKJIEHUSI U MOP(OJIOTHS TUIEHKU. DIUTAKCHS.
MeTtoabI OCaKICHUS MICHOK.

IIpuMeHeHNEe TOHKOIIJIEHOYHBIX MaTepHaIoB.

Cunrernueckue kpucrauibl. OrpaHka KpHUCTAUIOB. MeXaHM3Mbl POCTa KPHUCTAIOB. MeTobl
MIOJIy4EHUsI KPUCTAIIIIOB.

[Tpobnema pocTa KpyImHBIX KPUCTAIIIIOB C MAJIO TUIOTHOCTBIO JUCTOKAITHH.
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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,

HoBble OKOJIEHUSI CHHTETHYECKUX KpHcTaiwioB Ha ocHoBe GaAs, GaN, SiC, u cBepXIpoBOISIINX
KynparoB. Buckepsi.

Ob6nactu NpUMEHEHUs MOHOKPUCTAJUIOB.

JusnexTpudeckre MaTepuainsl. BaxxHenme AMdIeKTpUIecKUe XapaKTEePUCTUKU MaTepUalIoB.
Cernero-, 1b€30- ¥ MUPOIIEKTPUKH. CErHeTO3IEKTPUKU-TIOTYIIPOBOAHUKH, CETHETOMArHETUKH.
IIpuMeHeHne qU3IIEKTPUKOB.

MaruuTtHble Matepuaiibl. BajkHelye TUIIbl MArHUTOMSATKAX U MarHUTOXKECTKMX MaTEpUasoB.
MarsauTHbIE METAJIIBI U CIIIaBbl THIA allbHUKO, SmCos 1 Fe-Nd-B.

[lyTu mnOBBILIEHHMS MarHUTHOM D3HEPIMM CILJIABOB, CBSI3aHHBIE C IPUMEHEHHEM TEPMHUYECKOMH,
TEPMOMEXAaHUYECKON 00pabOTKH.

MarHuToAMAIEKTPUKH TUTIA PEPPUTOB CO CTPYKTYPOH IIMTUHENH, TpaHaTa, MarHeTOILIIOMOHTA.
IIpyMeHeHre MarHUTHBIX MaTEPUAJIOB.

BricokoTemmepaTypHbie CBEPXIIPOBOJHUKH (BTCID). Ocobennoctu KPUCTAJUIOXUMUU
BBICOKOTEMIIEPATYPHBIX CBEPXNPOBOAHUKOB. Kpurnueckue napamerpsr BTCII.

Metoner nonydenuss oowemMubix BTCII marepmanoB: TBepaodasHBI CHHTE3, KPUCTALIU3AIUS U3
neputekTrueckoro paciuiasa Ba2CusO7 , 0co0eHHOCTH UX MUKPOCTPYKTYPBI.

Metoapl mnonyuenus anuHHoMepHbIX BTCII-marepuanoB: neHTBI W NpoBoja B cepeOpsHON
o0oIouKe.

Ilytu nosbimienuss kputuueckux xapaxktepuctuk BTCII-matepuanoB: ontuMuzanus KaTHOHHOTO
COCTaBa U COACpXKaHUSA KHUCIOPOAA, TEKCTYpPUPOBAHHUE IIyTEM TEPMUYECKOM M MEXaHHYECKOU
00paboTKH, CO3JaHNE IICHTPOB TMHHUHTA.

O6nactu npumenenus: BTCII-matepuanos.

Marepuansl ¢ HFOHHOM U JIEKTPOHHOM ITPOBOJAMMOCTBIO. KpuTepuu BO3ZHUKHOBEHUS CYIIEPHUOHHOIO
COCTOSIHUS TBEPJBIX TEIL.

Baxnelimne TUNBI aHUOHHBIX M KaTUOHHBIX MPOBOAHUKOB. Jlucnepconapl. KoMno3suTHele TBEpAbIE
NEKTPOJIUTHL. DJIEKTPOHHO-UOHHBIE TPOBOAHHKH.

Karonnsle matepuainsl 1uTueBbix 6atapeil. [[poToHHBIE TPOBOAHUKH.

IIpumeHeHne TBEPIBIX DJIEKTPOIMTOB B XMMUYECKHMX MCTOYHHMKAX TOKAa, B CEHCOPHBIX CHUCTEMAX U
raJlbBAHUYECKUX LETSIX, IPEeIHA3HAYCHHBIX JJIs U3y4YEHUs TEPMOJUHAMUKHU TBEepA0(ha3HbIX peaklui,
KHUCIOPOAHBIX MEMOpaHax.

[TonynpoBonHuKOBbIE Marepuaibl. OCHOBHBIE THUIMBI MOJIYNPOBOAHUKOBBIX MaTepUaloOB U
TpeOOBaHUS K HUM.

OCHOBHBIE TEXHOJIOTUYECKUE MPOIIECCHI B MOITYIPOBOAHUKOBON TEXHUKE.

[TomynpoBOIHUKOBBIE MaTepHaibl C PACHIMPEHHBIMM  (DYHKIMOHAIBHBIMA  BO3MOKHOCTSIMU
(TEpMUCTOPBI, MarHUTHHIE TOJYNPOBOJHUKH, CBETOM3IYYAIOIIME 3JIEMEHTHI, MaTepuaibl i
IIOJIYTIPOBOTHUKOBBIX J1a3€pOB). TepMOINEKTPUUECKUE SBICHMUSL.

[IpuMeHeHne MoaynpoOBOHUKOB.

buomarepuansl. TpeboBaHUs K MaTepHaiaM, UCTIOIb3YEMBIM JUIsl IPOTE3UPOBAHHUSL.

Knaccudpukanus OnOKEepaMHKH MO OTHOIIEHUIO K KUBOM TKaHM (OMOMHEpTHas, MOpHUCTas,
OuoaKkTHBHALA, pecopoupyemasi).

Kepamuueckne wmatepuansl Ha ocHoBe ZrOz, ruapokcuia- #  ¢ropannmaTuta. MexaHU3M
B3aUMOJICHCTBHS OMOKEPAMUKH C )KUBOM TKaHbI0. Kepamuka /1 mpoTe3upoBaHus 3y00B.

8. OueHouHBIE CpeACTBA /ISl TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH, PYy0Oe:KHOM aTTeCTALMU U
NMPOMEKYTOYHOM aTTECTANMH 110 HTOraM OCBOCHMS THCHUIIIHHBI

8.1. Meroauka ¢opmupoBaHus pe3yJIbTHPYIOLIEH OLEHKH

B yueGHO-MeToMyYecKol KapTe AUCHMILIMHBI PACIHUCAHbl TEMbI U KOJIMYECTBO OAlJIOB, KOTOPHIE

CTYI[CHT MOKET HOJIy‘II/ITB 3a Ka)KI[YIO TeMy. MI/IHI/IMaHI:HOG KOJINYECTBO 63.JIJIOB, KOTOpOC CTYI[GHT
JOJDKEH HaOpaTh B XOJIe M3YyYCHHMs Kypca sl caadd dK3ameHa, — 56; makcumanbHoe — 100. Bammsr
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CKJIQAbIBAOTCA U3 CICAYIOIHUX oKa3aTejiel: 3a PEryJIsIpHBIC BBICTYIIJICHUA Ha CCMHUHAPCKUX 3aHATUAX,
BBINOJIHEHUE JTA0OPATOPHBIX PabOT U CaMOCTOSATENBbHYI0 paboTy — 70 25 0ayuioB 3a KaXIblid pyOex; 3a
TECTUPOBAHUE — /10 25 0a/ioB Ha KaXJA0U pyOeKHOW KOHTPOJIBHOH, 10 50 OaJIOB HA YCTHOM OTBETE Ha

JK3aMcCHE.
BAJIUIBHAS CTPYKTYPA OLIEHKUA
MuHuMaiabHOE MakcuManbHOe
No| dopma KOHTpOIIS KOJIMYECTBO KOJINYECTBO
OayoB 0aJlII0B
1 | Tekymas pabora CTyIeHTOB B TeueHue 1-8 Hemenu,
B T.4. 0 25
e paboTa Ha JIEKIHIX 0 6
e paboTa Ha JJaOOPATOPHBIX U MPAKTHICCKUX
3aHATUAX (BBICTYIUICHHE C JOKJIAJIOM, OTBETHI 0 9
HAa TEOPETUUYECKUE BOIPOCHI U JIp.)
e camocTosATeIbHas padoTa (MOAroTOBKA K
CEMHHAapaM, BBITIOJIHCHHE JJOMAITHUX 3aaHHH ) 0 10
2 | 1-1 pyOexxHas aTTecTanus
9 Henens 0 25
3 | Tekymas paboTa CTy/ICHTOB B TCUCHUE
9-17 "Henenu, B T.4. 0 25
e pabora Ha JEKIHIX 0 6
e pabora Ha 1a0OPATOPHBIX U MPAKTHUECKUX
3aHITHSIX (BBICTYIICHUE C JJOKJIAJIOM, OTBETHI
Ha TEOPETUYECKUE BOMIPOCHI U JIp.) 0 S
e caMocTosTeNbHas paboTa (MOArOTOBKA K
CEMHUHapaM, BBIIIOTHCHHE JOMAITHUX 3aJIaHUH ) 0 S
e TMOATOTOBKA M 3aImuTa pedepara 0 9
4 | 2-1 pyOexHas aTTeCTaIus
18 Henens 0 25
HUTOI'O 0 100
8.2. MACIIOPT
(hoH/Ta OTICHOYHBIX CPEJICTB IO TUCITUTLIHHE
«XUMHSI IEPCTIEKTUBHBIX HEOPTAHUYECKUX MATEPHATIOBY
Ne KonTtpoJsnpyemsblie TeMbl (pa3aeJibl) Kon HaumenoBanue
JMCIUILINHBI KOHTPOJIUPYeMOH OLIEHOYHOI'0
KOMIIETeHI[HHI cpe/cTBa
1. Tema 1. IMK-1 K, YO, Co, TK, /I, P,
Brenenue. Knaccuduxarus [1K-2 Ip, 3
HEOPTaHWYECKUX MATEPUAIIOB TIO
COCTaBYy, CTPYKTYp€E, CBOMCTBAM U
00J71acTIM MPUMEHEHHUS.
2. Tema 2. IK-1 K, YO, Co, TK, 1, P,
[IpenapatuBHbIE  METOABI  XUMHUHU [1K-2 IIp, 3
TBEPJIOTO TeJa.
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3. Tewma 3. [1K-1 K, YO, Co, TK, I, P,
CoBpemeHHbIe (PU3UKO-XUMUYECKHE [1K-2 IIp, 3
MPOLIECCHI TOTYYEHUS
HaHOMATEpHUAJIOB U
YIIBTPAJIUCIEPCHBIX MAaTEPUATIOB.

4, Tema 4. I1K-1 K, YO, Co, TK, /I, P,
HNonHass mpoBOAMMOCTH B TBEPIBIX I1K-2 IIp, 3
TeNax.

5. Tema 5. [1K-1 K, YO, Co, TK, I, P,
BricokoreMneparypHbie [1K-2 IIp, 3
CBEPXIPOBOJHUKH.

6. Tema 6. I1K-1 K, YO, Co, TK, /I, P,
Baxneriye Kiaacchl AUAJIEKTPUKOB, I1K-2 IIp, 3
UX OCHOBHBIE XapaKTEPUCTUKH.

7. Tema 7. [1K-1 K, YO, C6, TK, /I, P,
JlromuHecueHuus W Jaszepbl. Buabl [1K-2 Ip, 3
JIFOMUHECIEHIIUU.

8. Tema 8. I1K-1 K, VO, Co, TK, I, P,
CrexnooOpa3Hbie Marepuabl, [1K-2 Ip, 3
KepaMHUKa U KOMIIO3UTBHI.

0. Tema 9. I1K-1 K, VO, Co, TK, I, P,
Kpucramioxumudeckuii 1u3aiH. [1K-2 Ip, 3

10. | Tema 10. [K-1 K, YO, Co, TK, /1, P,
HaHOCTpYyKTYypbl, HAHOKOMITO3UTHI U [1K-2 IIp, 3
HaHOPEAKTOPBI.

11. | Tema 11. I1K-1 K, VO, Co, TK, I, P,
OCHOBHBIE CBOMCTBA JIHUIJIEKTPHUKOB. [1K-2 IIp, 3
Baxwneiimue JIUIJIEKTPUYECKHE
XapaKTEPUCTUKUA MAaTEPUATIOB.

12. | Tema 12. I1K-1 K, VO, Co, TK, I, P,
MarauTHele METAJUIBL U CIUIABEL. TIK-2 Hp, 3

13. | Tema 13. [1K-1 K, YO, C6, TK, /I, P,
Karanuszatopsl. OcHOBHbIE [1K-2 IIp, 3
TpeOoBaHUs, MPEIbIBISIEMbIE K
reTepOoreHHbIM KaTaJan3aTopam.

14. | Tema 14. IK-1 K, YO, Co, TK, /I, P,
bromarepuans. [1K-2 IIp, 3

TpeboBanus k MaTepuaam,
HCIOJIb3YEMBIM Il TPOTE3UPOBAHMUSL.

dopMa OLIeHOYHOI0 cpelcTBa: MpoBepka koHceKkToB K, yerHbiit onpoc YO, cobecenosanue CO,

tectupoBanue komnbrotepHoe TK; noxmnan [I, pepepat P; npesenranus I1p; 3auet 3.

8.3. TUIIOBBIE 3ATAHU A ONEHOYHBIX CPEACTB

8.3.1. Kpurtepun (popMmupoBaHus OleHOK
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JIaGopaTopHble U MPAaKTUYECKUE 3aHATHS IPU3BAHbI HAYUYUTH CTYJICHTa CAMOCTOATENIBHO paboTaTh
C y4eOHBIMM TEKCTaMH, HMHTEPHET-pecypcaMH, aHaJU3UpOBaThb MaTepuall, CaMOCTOATENbHO [eJIaTh
BBIBOJIBI.
Iesnbto 1a0OpPaTOPHBIX U MPAKTUYECKUX 3aHATHH A CTYJEHTOB, MPUCTYNAIOMIMX K HU3YYEHUIO
Kypca, SBISETCA:
1) 3HaKOMCTBO ¢ 0a30BBIMH MOHATHIMH KypCa;
2) npuoOpeTeHNE HABBIKOB aHAJIM3a IMOJYYCHHOM Ha JICKIHMSIX M CAMOCTOSTEILHO HalJCHHOU
nHpopManuu;
3) BBIPaOOTKA YMEHUS CAMOCTOSTEIBHO U KPUTHYECKU TIOAXOUTH K U3y4aeMOMY MaTepHay;
4) (GopMHpOBaHUE HABBIKOB YCTHOT'O BBICTYIUICHUS U YYacTHS B TUCKYCCHSIX;
5) ¢bopmupoBaHHE HABBIKOB BHICTYILICHHUS C HAYYHBIM JIOKJIA/IOM;
6) ¢opmupoBaHUE HABBIKOB ITOJrOTOBKU pedepara v IPe3eHTALHH;
7) GbopMupOBaHKE HaBBIKOB pabOThI ¢ PU3MKO-XMMUYECKUMH IPUOOPAMH U YCTaHOBKAMH;
8) ¢opmupoBaHHEe HaBBHIKOB OOpPa0OTKH pPE3yJbTATOB OSKCIEPUMEHTa U (HOpMyIHpPOBAHHUS
MPAKTUYECKUX BBIBOJIOB.

Kpurepuu ouenku: bamiabHas cTpyKTypa OLIEHKM pacHucaHa B y4yeOHO-MeToaudeckol kapTe (Tabiauna
5.1). PyOexxHast aTTectanus MpoOBOAUTCS B BUIE KOMITBIOTEPHOTO TeCTUPOBaHHs. Kax Il TECT COACPKUT
25 BoMpoCoOB (KaX Il BOMPOC OlleHUBaeTcs 1 Gamiom).

8.3.2. Tunossble 3a1aHus AJ5 J1a00PATOPHBIX M MPAKTHYECKHUX 3aHATHI

TEMA Ne 1: Beenenue. Knaccngukanusa HeopraHmyecKuX MaTepHAJIOB 10 COCTABY, CTPYKTYpe,
CBOMCTBaM M 00J1aCTSIM IPUMEHEHMSI.

1. Hepapxusi CTpYKTYypbl MaTepHajoOB: MOJIEKYJApHas, KpUCTAJUIMYECKas U JIOMEHHas CTPYKTYpa,
TEKCTypa, IPUPOJIa U CTPYKTYpa BaXKHEHIINX JEPEKTOB.

OKOHOMHMYECKHE, TEXHOJOTUYECKHE U DKOJOTHYECKHE aCIEKThl MPOU3BOACTBA, SKCIUIyaTallUu U
pereHepanuy MaTepuaoB.

Uro oTnM4aeT KpUCTAIIIMYECKUE Tesla OT aMOP(HBIX?

B yem 3akirouaercs pazianune MeX1y JalbHUM U OJIMKHUM MOPSAKOM B TBEpPABIX Tenax?
Kakumu BelMuMHaMM ONUCBIBAETCS KPUCTAJUIMYECKAs peleTka?

UTto Ha3bIBaeTCS TPAHCISAMOHHON (2JIEMEHTAPHOW) sTueiKon?

KaxoBa npupozaa MeTamindeckou cBs3u?

CKonpKO aTOMOB NpUXOAUTCs Ha aneMeHTapHyto sueiiky B [IK, OLK u I'LIK pemerkax?

KaxoBa npupozaa noHHOM CBsA3U?

10 HazoBute BaxkHelIIne TUIIBI KPUCTAJUIMYECKUX PEIIETOK HOHHBIX KPUCTAIIOB.

11. laiiTe cpaBHUTENbHYIO XapaKTEPUCTUKY METAUIMYECKON U HOHHOM CBS3H.

N
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TEMA Ne 2: TlpenapaTuBHbIe MeTOAbl XHMHH TBEP/I0I0 TeJia.

Teepnodaznbie peakiuu U (HakTOPhl, BIUAIONIME HA UX IPOTEKAHUE.
Tonorakcu4eckue u AMUTAKCUATIBHBIE PEAKIUH.

DKcrepuMeHTaIbHOE o0ecieueHne TBep10pa3HbIX PEaKIH.

CriocoObl MPUTOTOBIIEHUS pEaKIIMOHHBIX cMecei. [IpenapaTuBHbIe METOIBI.
TpancnoptHble peakiuu. Peakiiuu BHEIPEHUS 1 HOHHOTO OOMeHa.

KaxoBbl OCHOBHBIE CBOMCTBA KOBAJICHTHBIX KPUCTAJUIOB U YEM OHHM OOBICHSAIOTCS?
[IpuBeauTe nprMephl KOBAJEHTHBIX KPUCTAJIIOB.

Kakoe 3HaueHne nMeer KOOpAMHALMOHHOE YHCIIO B CTPYKTYpPE ajiMasa.
OxapakTepu3ylTe CTpYKTYpHhI caiepuTa 1 BIOPIHTA.

0. B ueM cocCTOMT CYyIIHOCTh BaHH-/IEP-BaaJbCOBOM XUMHUYECKOW cCBs3u? I[lpuBeaurTe mpumepsl
KPUCTAJJINYECKUX BELIECTB C TAKUM TUIIOM CBSI3H.

BOooo~NoaR~wWdE
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TEMA Ne 3: CoBpemMeHHbIe (PU3NKO-XUMHYECKHE MPOIECCh MOJYYeHUsI HAHOMATEPHAJIOB U
YJIAbTPAAUCIIEPCHBIX MATEPUAJIOB.

BOoo~NoO~WONE

15.

0.
11.
12.
13.
14.

DIEKTPOXUMHUYECKOE BOCCTAHOBIICHUE U HAHECEHUE MTOKPBITHIA.

AHOJHOE U TEPMUYECKOE OKCUUPOBAHUE.

Karonnoe pacnbuienue. McnapeHnue B BaKyyme.

BeIpamyBanue MOHOKpPUCTAILIOB. I HIpOTEpMaIbHbIE METOIBI.

"Cyxue" MEeTOJIbl BBICOKOTO JIaBJICHUS.

OCHOBHBIE NPEJICTABICHUS O MEXaHU3MAX POCTA IIJICHOK U TOKPBITUM.

DnuTakcus, ee IPUMEHEHUE B TEXHOJIOTUU MOTYITPOBOIHUKOBBIX T€TEPOCTPYKTYP.
[Tonukpucraminyeckue MOKpPhITHUSI.

XUMHUYECKOE OCAKICHUE TIICHOK U MOKPBITUI U3 Mapa.

[Tpuniuner CVD TexHonoruu.

Hcnosib30BaHuE 3051b-Teib MPOLECCA MTPU MOTYYCHUU TIJIIEHOK.

Texnonorus Jlearmropa—braomxerr.

Baxueiimmue puzndeckre MeTObI MOTyUYeHHS MJICHOK U TIOKPBITHA.

Hanomarepuaibl, 0COOEHHOCTb UX CBOWCTB MO CPABHEHHUIO ¢ OOBEMHBIM COCTOSSHUEM BEIIECTBA,
peanbHbIC U MOTEHIIMAIBHBIE 00JIACTH UCTIOIB30BAHMS.

CoBpeMeHHbIE (hbU3UKO-XUMUYECKHE MPOLIECCHI MOJIyYEeHUS HaHOMAaTEPHUAJIOB u
YIBTPAAUCIIEPCHBIX MATEPUAIIOB.

TEMA Ne 4: UoHHasi NPOBOAMMOCTD B TBEPAbIX Tesax.

ko

HoHnHas npoBOAUMOCTB U TBEPABIE IIEKTPOJIUTHI.

TunuuHble TBEpPABIE IEKTPOIUTHI U MEXAHU3M ITPOBOANMOCTH.

l"asorenunn - u KUCITOPOACOAEPKAIINE HOHHBIE IIPOBOJHUKH.

B-Al203, Agl 1 ux MIPOU3BOAHBIE.

KpucramnoxuMuueckre KpUTEPUH BO3HUKHOBEHHSI CYNEPHUOHHOIO COCTOSIHUS TBEPABIX TeEIl.
Baxuelime 001acTi NPUMEHEHUS TBEPIBIX 3JIEKTPOIUTOB.

[Iepeuncinre 1 OXapaKTEpU3yWTE TUIIBI TBEPABIX PaCTBOPOB.

B yem 3akmouarores paznuuus uzomopdusma I, 1T u 111 poga?

UTo Takoe M30BAJICHTHBIN U T€TEPOBAJICHTHBIN n3oMophu3m?

Kak nposiBisercss HUKHUI NOpOr CMEIIMBAaeMOCTH?

. Kakue BemecTBa Ha3pIBatOT U30CTPYKTYPHBIMU ?

. UTo MOXeT OBITh MPUUMHON JedhopMaIiuyl perieTKy Mpu 00pa3oBaHUK TBEPAOTO pacTBopa?

. Chopmynupyiite npasuia Berapna u FOm-Posepu.

. ChopmynupyiiTe npaBuiIio aaIUTUBHOCTH XapaKTepa XUMHUYIECKOU CBSI3U.

. Kakoe nonosxeHune JeKUT B OCHOBE HEPreTUUECKON Teopuu n3omMopdpuzma?

. B gem 3akmrogaercs ocCHOBHas 3a/laya SHEPreTHIECKON TEOPUH H3oMopduzma?

. UTo 00BSACHIET OCHOBHOE YPAaBHEHHE YHEPTETUIECKON T€OpUH n3oMopduzma?

. [Touemy GonbIlIoe pa3nuuue SIEKTPOOTPUIATEIFHOCTE KOMIIOHEHTOB PAcTBOPOB MPUBOAHT K

YMEHBIIIEHHUIO MPEIETIOB U30MOPPHONH CMECUMOCTHU?

TEMA Ne 5: BoicokoTeMnepaTypHble CBEpXIIPOBOIHUKH.

=

w

Hcropus otkpsiTusa ocHOBHBIX BU10B BTCII.

OCOOEHHOCTH KPHUCTANIOXMMHUU BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHHUKOB, MOJIMIIPUUYECKOE
OIMCaHUE U JIOKAIbHAs CTPYKTYpa.

OcobeHHOoCTH (PU3HUECKUX CBOWCTB.

Teopuu BTCII. Kputnueckue mapamerpsr BTCII, cabpie cBSI31, TUHHUHT.
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10.

11.
12.

Mertoab! nonmyuenus. Metoas! noxydeHust 00beMubix BTCII matepuanoB: TBepaoda3Hblii CHHTES,
KpUCTAJUTM3alusl M3 TepuTekTudeckoro pacruiaBa YBa,CuzO7.x wu Bi-comepxkammux BTCII,
0CO0EHHOCTH MUKPOCTPYKTYPBHI.

MeTo/1b1 10JTy4eHUs TOHKUX IIJICHOK, UX CTPYKTYpa U CBOMCTBA.

PocT kpucramioB, kpucramn3anus U3 NepUTEKTUUYECKOIO pacraja.

Meroasl monyudenus amuHHoMepHbIXx BTCII-mMarepuainoB: JeHTBI W TpOBOJa B CEepeOpPSIHOM
000J104Ke, MJICHKH Ha OUTEKCTYPUPOBAHHON METaNIMYECKOM JICHTE.

[Tyt noBbimienus kputudeckux xapakrepuctuk BTCII-marepuanoB: onTuMH3anus KaTHOHHOTO
COCTaBa U COJEP)KAHUSA KHUCIIOPOJAA, TEKCTYpPUPOBAHME IYTEM TEPMHUYECKOW U MEXaHUUYECKOMN
00paboTKH, CO3/IaHUE LIEHTPOB MUHHUHTA.

[ToBpllIEHNE TMHHUHIA MArHUTHOTO TIOTOKA ITYTEM CO3/IaHUsl HAHO- U MUKPOHEOIHOPOAHOCTEN B
MaTpHUlle CBEPXIIPOBOJHUKA, HAHOKOMIIO3UTHI.

DK30THUYECKUE CBEPXIIPOBOAHUKH (opranndeckue ceepxnposoguuku, HTCIT).

Ob6nactn npumenenuss BTCII-marepuanoB (yctpoiictBo SQUID-marautomerpa, Tomorpada,
rmoe3ga Ha MAarHUTHOM TOJYUIKE, AaHTEHH, JIOTUYECKUX DJIEMEHTOB, IPOMBIIUIEHHBIX
JUIMHHOMEPHBIX CBEPXIPOBOJHUKOB, OrPaHUYHUTENCH MpeneabHO-I0mycTUMoro Toka, MIJI-
TeHEPaTOPOB, TPAHC(HOPMATOPOB).

TEMA Ne 6: BaxHelilue K1acchbl THYJIEKTPUKOB, HX OCHOBHbIE XapPaKTEPHCTHKH.

ko

7.
8.
9.
10.

OcHOBHbIE CBOWCTBA JU3JIEKTPUKOB.

Baxknenmme quiIeKTpu4ecKre XapakKTepUCTUKU MaTepUalloB.

Kpucramnmueckue CTpyKTypbl OCHOBHBIX JUAIEKTPUYECKUX MAaTEPHUAIIOB.

OCHOBHBIE THIIBI IUIIEKTPUKOB.

Kpucramnmueckue CTpyKTypbl IHIJIEKTPUKOB. JIMAJIEKTPUKH C HEIMHEWHBIMH CBOMCTBAMH.
Cernero-, mbe30- U NMUPOIIEKTPUKH HA OCHOBE COJIEH, CIOKHBIX OKCHUIOB M OKCOTaJOre€HHUO,
JOMEHHAas CTPYKTypa M METIs TUCTEPE3UCa.

Hosele THUIIBI AKTUBHBIX JUDIIEKTPUKOB (CerHeTo31eKTPUKHU -TIOTYIPOBOJHHUKH,
cerneromarHeTHku.) [IpakTnyeckoe mpuMeHEHUE AUDIEKTPUKOB.

YcrpoiicTBa XpaHeHUs: UH(QOpMAIMKM Ha OCHOBE IUAJIEKTPHKOB.

CerHeTosNneKTpUKH, CErHETUAIEKTPUKH, OCOOEHHOCTH UX CTPYKTYPBHI.

Vcnonb30BaHue CErHETORIEKTPUUECKUX MAaTEPUANIOB /ISl XpaHEHHs HH(OpMAaIIHH.
[IMpO3IIEKTPUKY U TIBE30IIEKTPUKHU.

TEMA Ne 7: JliomuHecueHuusi U ja3epbl. Buabl JIlOMUHecHeHIIMH.

agkrownE

Bunnl mroMuHeCEHITNN.

OCHOBHBIE COCTABJISIOIINE CTPYKTYPHI IFOMHHO(DOpA.
Tunuyasie TIOMHUHO(OPBI, 0COOEHHOCTH UX CTPYKTYPHI.
HoHbI-akTUBATOPBI.

TBepaoTenbHBIE JTa3epbl U MAaTEPHAIIBI IJIs JTa3€POB.

TEMA Ne 8: Ctrek/i000pa3Hble MaTepHAaJIbl, KEpAMHKA U KOMIIO3UTHI.

ogakrwnE

KakoBa ocHOBHast 0COOEHHOCTh CTPOEHHUS HEKPUCTAIUTMIECKUX TBEPIBIX TEI?

KaxoBbl OCHOBHBIE MOJIENTU CTPOCHHSI HEKPUCTAITUIECKUX TBEPIbIX TEN?

ChopmynupyiiTe mpaBuia 3axapuaceHa.

Kak ¢popmupyercs crekiioo0pa3Hoe cocTosTHUE?

Uro Ha3bIBaeTcs cTeKI000pazoBaTenem?

JlaiiTe CpaBHUTEIBHYIO XapaKTEpUCTUKY CBOWCTB METAJUIMYECKUX, MOHHBIX M KOBAJIEHTHBIX
KpHUCTAJIJIOB.

B uem cocTout pasnuuue uieanbHbIX U pealIbHbIX KPUCTAILIOB?
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10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.

27.

CpaBHHTE pa3HbI€ TUIIbI BEMIECTB MO 3IEKTPONPOBOAHOCTU. B ueM cocTOUT npuynHa pa3inuauii?
[IpuBenuTe npuMepsl KPUCTAIIMYECKUX TBEPABIX TEJ C PA3JIMYHBIM THUIIOM CBSI3HM M CTPOCHUEM,
O0XapAKTEPU3YUTE UX OCHOBHBIE CBOMCTBA.

Creknoo0pa3Hble MaTepuabl, KEpaMUKa U KOMITO3UTHI.

Kuneruka u TepMoiMHaMKKa ITPOLIECCOB KPUCTAIIIN3ALMY U CTEKJIIOBAHMSL.

PeanbHast cTpykTypa OKCHIHBIX, (GTOPUAHBIX, CHIMKATHBIX, OOpaTHbIX, ¢ocPaTHbIX U
XaJbKOT€HUIHBIX CTEKOJI.

KoHueHTpalnoHHOE paccI0eHUe CTEKOIL.

OU3UKO-XUMHUYECKUE IPUHIUIIBI YIIPOUYHEHUS CTEKOJL.

XHUMHYECKUE OCHOBBI TEXHOJOTUH BBICOKOUHMCTBIX CTEKOJI JIJISl OITOBOJIOKHA.

CrekiokepaMuKa, CBOHCTBA U OOJIACTH MIPUMEHEHHS.

Crpykrypa kepamuku. Kepamuueckue komMmno3utbl. CUTaIIbL.

Mertannnueckue crekia. CBoiicTBa MaTEpUaIOB HA OCHOBE METAITIMYECKUX CTEKOJL.

@DOTO - U TEPMOXPOMHBIE CTEKIIA.

Hcnons3oBanne CTEKOJI B TEXHOJIOTHH 3aXOPOHEHHUS SIACPHBIX OTXOI0B.

Crpykrypa kepamuku. OnucaHue, SHEPreTHIeCKUe BKIIaIbl TOBEPXHOCTH, 00bEMa U M.
Knaccudukanus kepaMuueckux MaTepraioB.

Kepamuueckue matepuabl ¢ AUIIEKTPUUECKUMHU, MAarHUTHBIMU, ONTHYECKUMU, XUMUYECKUMH U
SIEPHBIMU () YHKITUSIMHU.

Xyno0KeCTBeHHas! KepaMuKa.

Cranuu nonydyenust kepamuku. [IpeccoBanne. Metossl criekanus. HoBbie Bubl PyHKIITMOHAIBHON
OKCHJIHOM 1 OECKUCIOPOTHOM KepaMUKU KaK allbTepHATUBHBIC MaTEPHAIIbI.

HInukepHoe NUThE, TOHKAsE Kepamuueckas TexHosorus. HoBele mpoiecchl B (pOpMUPOBAHUU U
CHEKAHUM KEPAMHUKH.

[Tenokepamuka. Tpancdopmarmonroe yrpounenue. [lepcriekTHBHBIE KEpaMUYECKHUE KOMITO3UTHI.

TEMA Ne 9: KpucrannoxuMu4ecKuii Au3aiin.

N e

14.
15.
16.

17.
18.

B yem cocTouT mpuunHa OTKJIOHEHUS OT CTEXMOMETPHUH COCTaBa TBEPABIX TEM?

Yo 03HaYaeT TEPMHUH «IePEKThl HECTEXHUOMETPUUYECKOTO IPOUCXOKIACHUS»?

Kakue npumeps! nedexkrooOpa3oBaHusl B KPUCTAIMUYECKUX COEIMHEHUSX NPU OTKJIOHEHHWU OT
CTEXNOMETPUU Bbl MOKETE IIPUBECTH?

C yem cBsi3aHa npupoja 00pa3oBaHUs BaKaHCUN B KpucTayiax?

KakoBa cBs3p AedekToB THMAa BakaHCHl ¢ 00JacTblI0O TOMOTE€HHOCTH JHarpaMM COCTOSIHUS
OMHAPHBIX COCUHEHUI?

Kak MOHO peryiarpoBaTh KOHIIEHTPALHUIO 1e()eKTOB HECTEXUOMETPUIECKOTO MPOUCX 0K ICHUS?
OxapakTepu3yiTe BIHsHUE TPUMECE Ha paBHOBECHE 1€(PEKTOB.

Kaxue npumecH Ha3pIBatOTCS F€TEPOBAIIEHTHBIMU?

Kaxkue nedexTsl Ha3pIBaIOTCS MPUMECHBIMU?

. OxapakTepu3yiiTe B3aMOCBS3b Ae(PEKTHOCTH U (PU3NIECKUX CBOMCTB TBEPJOTO TENa.

. C geM cBsi3aHa mpupojia 00pa3oBaHMs BAaKAaHCHI B KpUCTaJIax?

. Kakue Buibl BakaHCHI BbI 3HAETE U B UYEM UX Pa3audus’?

.B dYeM cocTOHMT OCHOBHOE OTIHNYHE o6pa303aHHs{ BaKaHCUM B YHCTBIX MeTaJulaXx U B

MeTan4eckux (azax?

Kakumu ¢akropamu ompezaensieTcss COOTHOLIEHHE e(EeKTOB Pa3HOro THIAa B METAITHYECKHX
KpucTayuiax?

Kaxko#t >¢hexTuBHBIN 3apsia UMEIOT TOYEUHBIE ACPEKTHl B METAIaX W HHTEPMETAIUTMYECKUX
COEIMHEHUAX?

OxapaxkTepu3yiTe BO3MOKHBIE MEXaHU3MBI 00pa30BaHUs BaKaHCUH B METaJUIaX.

[IpuBeguTe npuMepsl pazynopsa0YeHUs HHTEPMETATUIMYECKUX COCIUHEHUMN.

B kakux mnpenenax MOXET H3MEHSATHCS KOHILIEHTpalUUs AEPEKTOB B HECTEXHOMETPHUYECKHX
MeTan4eckux (azax?
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19.

20.

MOXHO JH peryaupoBaTh KOHIIEHTPANHIO ACPEKTOB B HECTEXMOMETPUUYECKUX METAIUTHUECKHUX
hazax?
Urto xapakTepu3yloT «auarpammel bpoyaspa»?

TEMA Ne 10: HaHOCTPYKTYPbI, HAHOKOMIIO3UTHI 1 HAHOPEAKTOPBbI.

ocoukrwhE

o

10.

O6pa3zoBanue HOBOM (hazbl.

3apopliieodpazoBaHue.

CnuHoanbHBIN pacna.

Kunertnka pocta 3apojsiiieii.

®opMUpOBaHUE YIbTPATUCIEPCHBIX CUCTEM.

KrnacTepbl. OBomonus oT MoJeKysl K MatepuanaMm. KinactepHsie cepuu, ycaoBHUsl CTaOUIU3aLUU
HEOOBIYHBIX CTETICHEH OKHCICHHS, YCTOMYMBOCTh U PEAKLIMOHHAS CIIOCOOHOCTh NMPU W3MEHEHHU
KpaTHOCTU CBSI3U, JJIEKTPOH-ICPUIUTHBIE COCIUHEHUS C MHOTOIICHTPOBOW CBS3bI0 METaJlI-
MeTaJll.

Konnencauus KJIACTEPHBIX dbparmeHTOB c o0Opa3oBaHUEM Lemnen, CETOK.
HanocTpyKTypbl, HAHOKOMITO3UThI U HAHOPEAKTOPBHI.

Me3sonopuctsie ctpyktypsl, CAL', asporenu.

Matepuaisl Aj11 MUKpoO3JeKTpoMexaHuueckux cucreM (MEMS).

TpaluLIMOHHHBIE M COBPEMEHHBIE TEXHOJIOTMM TOJYYEHHUs YIbTPAAUCIIEPCHBIX MaTepuaIoB
(MeToabl XMMHUYECKOM TI'OMOIE€HM3allMM, HEPaBHOBECHBIE METOJbl, METOJbl, OCHOBAaHHBIE Ha
CHUHEPreTHKE XUMUYECKOTO M (PU3UYECKOT0 BO3JICHCTBHUS, MEXAHUYECKUE U (PU3UKO-XUMHUECKHE
IIPOLIECCHI JUCTIEPIUPOBAHUS U CMELIEHUSI [IOPOLIKOB. )

TEMA Ne 11: IloxynpoBoAHUKH U UX cBoiicTBA. [101ynIpOBOIHUKH M CBETOM3JIy4YalOIIHe

3JIEMEHTBI.

1. OcHOBHBIE THIIBI TOJIYTIPOBOAHUKOBBIX MAaTEPUANIOB.

2. OmpeneneHus, 30HHAasE TEOPHUsS, XUMHUYECKUI COCTaB, TPEOOBAHHsS, WMCXOAS W3 IMPAKTHYECKOTO
MIPUMEHEHHMsI, aMOP(HBIE MTOTYITPOBOTHUKH.

3. Kpucrammyeckne CTpyKTypbl OCHOBHBIX ITOJIYIIPOBOAHUKOBBIX MaTE€PHAJIOB.

4. TepMOdIEKTpUUYECKHE SBICHUS.

5. IlpuHuun fgelcTBUS  OCHOBHBIX — IOJYIPOBOJAHMKOBBIX — YCTPOHCTB  (AMOA, TpaH3UCTOP,
¢dorosnement, CUJ, nazep, npeodpazoBaHUe COTHEYHON SHEPTUH).

6. IlomynmpoBOJHWKOBBIE MaTepUAbl C PACHIMPEHHBIMH (YHKIMOHATIHHBIMA BO3MOXHOCTSIMHU
(TepMHCTOPBI, MarHUTHBIE MOJYINPOBOJHUKH, MaTepHabl JUIsl HOJIYHPOBOJHUKOBBIX JIA3€pOB,
onro- u akycroanekrponuku, OLED, TFT).

7. OCHOBHBIE TEXHOJIOTHYECKHUE MPOLIECCHI B MOJIYIIPOBOAHUKOBON TEXHUKE.

8. T'erepocTpyKTyphl 1 cBepXpemieTki. KBaHTOBbIE TOYKH M X CAaMOOPTaHU3aITHsl.

9. IIpobGnembl U TEHICHLUMH B COBPEMEHHONH XMMHMU M TEXHOJOTHMHU IOJIYIIPOBOJAHUKOB. DOTOHHBIE
KpHUCTAJLJIBL.

10. Kakue noiaynpoBOJHUKH HAa3bIBAIOTCS COOCTBEHHBIMU?

11. Kakue  nmedextsl  oOpa3yloTcs B pe3yabTare  COOCTBEHHOTO  pPa3ymopsiIOueHUs B
MIOJIYTIPOBOIHUKAX ?

12. Kakoit pu3ndecKuii CMBICIT UMEET KOHCTaHTa COOCTBEHHOW MOHH3AIIMH B ITOTYIIPOBOTHHKAX ?

13. Ha3oBuTe THIIBI OCHOBHBIX HOCHTENEH 3apsi/ia B COOCTBEHHBIX MOTYITPOBOIHUKAX.

14. Tlouemy B MOJTYNPOBOJHUKAX MPEANOYTUTEIbHEE FIEKTPOHHOE pa3ynopsiioueHre?

15. Yrto 03HauaeT TEPMUH «IIPUMECHOE Pa3yNnopsI0UeHHE» B MOTYTIPOBOAHUKAX?

16. Kakue npumMecH Ha3bIBAIOTCS JOHOPHBIMHE?

17. Kakue npumMecu sSBISIOTCS aKLenTopamu?

18. Uto o3HaYaeT MOHATHE «TeMIIepaTypa UCTOIIECHUS PUMECei»?

19. OxapakTepu3syiiTe 3aBUCUMOCTb KOHIICHTPALIUU HOCUTEJEH OT TeMIIEPAaTyphl B OJIYIPOBOIHUKAX.
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20.
21.

22.
23.
24,
25.
26.
27.
28.

29.

UYrto 03HaYaeT TEPMUH «COOCTBEHHOE aTOMHOE Pa3ylnopsaodeHue»?

Kakue nedextsl MoryT 06pa3oBbIBaThCS B pe3ysibTaTe COOCTBEHHOTO aTOMHOI'O Pa3ynops10ueHus
B IIOJIYIIPOBOJIHUKAX ?

[Touemy B oTiiMuME OT METAIJIOB Ie()EKThI B MOIYIPOBOJHUKAX UMEIOT JIEKTPpUUECKUH 3apsia?
KaxkoBsl onpenenenus 1eeKToB-T0HOPOB U Ae(PEKTOB-aKIIETITOPOB?

KaxoB mexanu3m o0pa3oBaHus TOUEUHBIX AEPEKTOB B COOCTBEHHBIX MOJIYIPOBOJIHUKAX?

Kakwue Tumbl 1eeKToB MOTYT 00pa30BBIBATHCS B IMOIYIIPOBOAHUKOBBIX COSAMHEHUSX ?

Kaxoii KOMITIOHEHT ITPU HOHHU3AIUHN UTPAET POJIb TOHOPA B MOIYIMPOBOIHUKOBBIX COSIMHEHHSIX ?
UTto 03HaYaeT NOHATUE «YCIOBUE 3JIEKTPOHEUTPAIBHOCTHY?

Hanumure BblpakeHHe Al YCJIOBUS DIIEKTPOHEUTPAIBHOCTH B COOCTBEHHO Je(eKTHOM
IIOJIYTIPOBOTHUKE.

Hamumure ypaBHenme oOpazoBanust nedexroB tuma Illortkm mist coeguHeHus MX w
COOTBETCTBYIOIIEE BBIPAXKEHHUE 3aKOHA JEHCTBYIOIINX MacC.

TEMA Ne 12: MarauTHble METAJLIbI M CILIABBI.

1.

Noohkown

2

10.

11.
12.
13.

DneMeHTHl Teopuu MarHetm3Mma. JlomMeHHas cTpykTypa W metis ructepesuca (deppo, dheppu-,
aHTU(EPPOMArHETHKH ).

MarHuTHbIE CBOMCTBA TBEPABIX TEIL.

Krnaccudukaiys MarHUTHBIX CBOICTB TBEP/bIX TEIl.

JlnamMarHeTUKY U apaMarHeTUKH.

Bakueiime TUIIBI MArHUTOMSATKAX U MarHUTOKECTKUX MaTEPUasIOB.

MarsauTHbIE METAIIIB M CIIIAaBEI THIA albHUKO, SmCos 1 Fe-Nd-B.

[IyTu MOBBIIIEHUS MAarHUTHOW SHEPTUU CILJIAaBOB, CBSI3aHHBIE C MPUMEHEHHEM TEPMHYECKOH,
TEPMOMEXaHUUECKON WIN PauallMOHHON 00pabOTKH.

Kpucrannuueckas ctpyktypa peppoMarHeTuKoB.

MarsuToausIeKTPUKN THMHa (GEPPUTOB CO CTPYKTYPOM IIMHUHENH, TpaHaTa, MarHETOILTIOMOUTA.
Martepuasl ¢ KOJUIOCAIbHBIM MarHeTOCOMPOTUBICHHEM (HOBbIE MATHUTOAKTHBHBIE KOMITO3UTHI U
MaTepHaIbI JJIT MATHUTHOH 3aITUCH, CITMHTPOHUKA).

YcTpoiictBa 3amuMcu W XpaHeHUsT UWHQPOpMAIMM HAa OCHOBE CErHETORNIEKTPUKOB U
(beppoMarHeTuKoB.

®deppo-, peppu - U aHTHUPEPPOMATHETUKH.

OcCHOBHBIE KJIaCChl MATHUTHBIX MAaT€PUAIOB, 00IACTH X TPUMEHEHUS.

Oco0eHHOCTH CTPYKTYPBI OKCHIOB MEPEXOIHBIX METAJUIOB, IIMHUHENEH, TPaHaTOB, HILMEHUTOB U
TIEPOBCKHUTOB.

TEMA Ne 13: KaTtaau3aTopsl.

agrownE

~

OcHoBHBIE TpeOOBaHUSA, TIPEABSIBISIEMBIE K TETEPOTCHHBIM KaTaJI3aTOPaM.

[IpuHuUMIBI cCO3AaHUs MATEPUATIOB C BHICOKOM YI€IbHOM MOBEPXHOCTHIO.

HanozepHucThie 1 ME30MOPUCTHIE CUCTEMBI KAK HOCHUTEIH BEIIECTBA-KaTalInu3aTopa.
Kepamuueckue neHbl Kak HOCUTEIH, adporeiiy, mpobdiaemMa YCTOWYUBOCTH K CIIEKaHUIO.

HoBbie TtHmbel MaTepuanoB Juisi KaTaiwW3a, BBICOKOJUCIIEPCHBIE OKCHABI METAUIOB IS
KaTAJIUTUYECKOTO0 TOPEHUS, JOKUTaHUS MPOIYKTOB CrOpPaHHUsl, XaJIbKOT€HHUJIHBIE KIIACTEPHl AJIs
¢doTokaranusa.

Oxcup TuTana B (OTOJETpaallUu.

NmvmoOunm3anmst GepMeHTOB.

LleoauTsl.

TEMA Ne 14: buomartepuaJsbl.

1.

TpeboBanust k MaTepuaiaM, UCIOIB3YEMBIM ISl IPOTE3UPOBAHUSI.
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N

o oA

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.

22.
23.

24,
25.

N

Knaccudukanuss OMOKepaMHKM TIO OTHOIICHHIO K JKMBOM TKaHU (OMOMHEpTHas, IMOpHCTasd,
OMOaKTUBHAs, pecopoupyemas).

Kepamuueckue marepuaiisl Ha ocHoBe Al2O3 u ZrO», runpokcui- u propanmarura.

broakTuBHas cTeKIIOKepaMuKa. MeXaHu3M B3aUMOJICHCTBUSI OMOKEPAMUKH C KHBOW TKAHBIO.
deppoMarHuTHas M paJIMOAKTUBHASL OMOKEpaMUKa JIJIsl JICUCHUS 3JI0KaUeCTBECHHBIX OITyXOJIEH.
VYIIbTpaguciepCHble MAaHTAaHUThI MaHTAHUTHl B TEPMUYECKOM JICUCHHHM PAKOBBIX OINYXOJIEeH W
TPAHCIPTE JIEKAPCTB.

Kepamuka mi1st mpore3upoBaHusi 3y00B.

VYraeponHas KepaMHKa JUIsl CEpJICYHOr0 KIIanaHa.

Marepuainsl ¢ 3¢phekToM mamMsaTH (HUTHHOI).

10 VYraepon Kak MaTepral HMIJIAHTAHTOB.

11. buomumertuka.

oks®

© N

8.4. Bonipocsl 1151 NpoBe/leHUs1 py0esKHOTr0 KOHTPOJIS 3HAHUI
Bonpocul k pybescnoii konmpoavnoit paoome Nel

[Tonsarus «BemectBo» n «Matepuan». Poiab MaTepuasioB B sxu3HM o01ecTBa. KOHCTpYKIMOHHBIE U
(GyHKIMOHATILHBIE MAaTEPUAIIBI.

[TpuHLMIBI CO3aHKUS HOBBIX TBEPA0(}a3HbIX (YHKIMOHAIBHBIX MaTEPHAJIOB.

[Tpuniuns! knaccudukanuu GyHKIMOHATIBHBIX MaTepUaAIOB (IO COCTaBY, CTPYKTYpE, CBOWCTBAM H
00J1aCTsIM IPUMEHEHUS, MHOTO(DYHKIIMOHAJIbHBIE MaT€pHaJIbl).

OcHoBHbIE TUIIBI QYHKIIMOHATBHBIX MATEPHAIIOB.

JleeKTbl KpucTauIMYecKOi CTPYKTYPhI U peaKIIMOHHAs! CIIOCOOHOCTh TBEP/BIX TEI.
OyHnameHTambHBIE — (QU3UKO-XUMHUYECKHE  TPUHIMIBI  CO3JAHHMS  HOBBIX  TBEpHO(a3HBIX
(GYHKIIMOHATIBHBIX MaTepPHAJIOB.

XuMudeckas CBsI3b M CTPYKTYypa TBEPbIX TeJl. THIBI U 0COOEHHOCTH XUMUYECKUX CBSI3e€l B TBEPABIX
Tenax.

Knaccudukanusa tBepasix Ten. Kpucramnmdyeckue u amopgHbie TBepable Tena. CBsi3b CTPYKTypa —
CBOICTBA B TBEPABIX TEJaX.

Kpucrannoxumuueckas knaccudukaiys TBEpAbIX pacTBOPOB.

IIpupoa HOHHOW U METAIIIMYECKOM CBSA3H.

Mertannnueckre 1 MOHHbIE KPUCTAJLIBL.

KoBaneHTHbIE 1 MOJIEKYJISIPHBIE KPUCTAJUIBI.

Tunsl KPUCTAIUIMUECKUX PEIIETOK MOHHBIX KPUCTAIIIIOB.

Kpucranisl ¢ BOZOpOAHBIM TUIIOM CBSI3H.

Amopdubie BemectBa. Ctekna. CTpoeHHME W CBOWMCTBA CTEKOJ. TepMOIWHAMHMKAa M KHHETHKA
IIPOLIECCOB CTEKJIOBAHMUS.

Kpucrannoxumuueckas kinaccudukaiysi TBEpAbIX pacTBOPOB.

W3omopdusm: TuIbl ¥ 3aK0HBI H3oMopdu3ma. TepmoauHaMuka u3omMopdusma.

PeanbHas cTpykTypa TBepaoro tena. JledeKTbl KpucTalIn4eckoro CTpoeHus. Buabl mpoTsKeHHBIX
neEeKTOB.

OObpazoBanue ToueyHbIX JedextoB. Teopus KpucTauioB ¢ aedexramu. Pazymnopspouenue
KPUCTAJNINYECKUX TBEpAbIX Teul o dpenkento u no [lorTky.

Bnusinue nedexTHON CTPyKTYphl Ha CBOMCTBA MHOTORJIEMEHTHBIX COECAMHEHUH.

@dusznuecKkue MeTo/Abl HCCleqoBaHUs JePeKTOB. OJeKTpoHHas Mukpockonus. CkaHMpyroLias
MUKPOCKOTIHSL.

Knaccupukanus TBeproda3HbIX (YHKIMOHATBHBIX MaTEpUaANOB IO COCTAaBY: METAJIIMUECKUE,
HEMETAJJTNYEeCKHE U KOMIIO3UI[MOHHBIE.

CBoiicTBa MeTaNINYECKUX (PYHKIIMOHAIBHBIX MaTepuanoB. HoBbie BUIBI CIIJIABOB.

Marepuainsl Ha OCHOBE BBICOKOMOJICKYJISIPHBIX CO€AMHEHU.

Hemerannuueckrue HeopraHuyeckie MaTepualbl, UX Kiaccu(uKarus.
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

PoNbE

o o

10.

11.
12.
13.

14.
15.
16.

KameHHOe nMTBE, CTEKJIO, KBapl, CUTAJJIbI, SMalM, BSDKYLIME MaTepuaibl MU HMX CBOWCTBA MU
IIPUMCHEHHE.

Kepamuueckre maTepualibl, HOTy4eHUE U (PU3UKO-XUMUYECKHUE CBOUCTBA.

Komno3unmonnele Mmatepuaisl, 1X 0coOeHHOCTH. KepMeThl.

Knaccudukanus MmaTepranoB 1o CTpyKTypHOMY npu3Haky. Kpucrammueckue u amopdHbIe Tena, ux
CBOICTBA.

MOHOKpHUCTAIUNINYECKUE MAaTepUalbl, UX CBOMCTBA, IIOJy4€HHUE U IpUMeHeHue. [Ipumepsl.
IIneno4nsle MaTepuabl, METOABI UX MOJIy4YeHUsA. MeXaHN3Mbl OCaXACHUS U POCTA TOHKUX IUICHOK.
Onurakcud. [Tponeccsl noayyeHus AMUTaKCUAIBHBIX U MOJIMKPUCTAIUNINYECKUX MIJICHOK.

[lonarue o camocoOuparoux MoHocnoax. Metos JI3Hrmiopa — biomkeT u ero MCHosiab30BaHUE.
IIpuMepsl reTepo- ¥ HaHOCTPYKTYP U UX UCIIOJIB30BAHUE B ONTUKE, MEIULIMHE, SJICKTPOHUKE.
Hanocucremsl, HaHOMaTepuasbl 1 HaHOTeXHosIoruu. Kiaccudukanus HaHoMarepuanos.
3apojpiiieodpa3zoBaHne B ra30Boi (a3e 1 KOHACHCHPOBAHHBIX cpefax. CIMHOJAIBHBINA pachal.
MeTobl TOJIy4€HUsI BBICOKOJUCIIEPCHBIX ITOPOLLIKOB.

XHWMHMYECKHME METOABI CHHTE3a — 30Jb-T€lb METOJ, IHPOJN3 a’po30Je€H, TMAPOTEPMAIbHAA
00paboTKa, CBEPXKPUTHUECKAs! CYILIKA, KpHOXUMUYECKask TEXHOJIOTHSL.

Knaccupukanuss (QyHKIMOHAIBHBIX MaTepUAIOB IO CBOWCTBAM W (YHKIHMSAM Ha MpHUMEpe
KepaMU4ECKMX MaTEpHUAJIOB.

QyHKIMOHAIBHBIE MAaTEpUaNbl C JJIEKTPUYECKUMHU CBOMCTBaMHU. [IpOBOIHMKM, MOIYNPOBOAHUKUA U
auaaekTpuku. OO0Ias XapakTepuCcTUKa.

Bricokoremneparypuble  cBepxnpoBogHukd. Kpurnueckue mnapamerpel  BTCII, ocHOBHBIE
TpeOOBaHUSA K HUM.

Metoapl mnosnydeHuss oObeMHBIX M JUIMHHOMepHbIX BTCII-martepuanoB: jJeHTH M INpoBoJa B
cepeOpsiHOI 000J104Ke, IIEHKU Ha OUTEKCTYpUPOBAHHON METANINUYECKOM JeHTe.

JlromuHecieHIMsT W Jlazepbl. Buabl nmomuHecueHUUH. OCHOBHBIE COCTABIISIIOIIME CTPYKTYpPHI
JToMHUHO(Opa.

Bonpocul k pybescnoii konmponvhoii paoome No2

Knaccrndeckue AM3IEKTPUKH, UX (PU3MKO-XMMUYECKHE CBOMCTBA U IPUMEHEHUE.

[1b€30- 1 CereHOANEeKTPUKH, UX (PU3UKO-XUMUYECKHE CBONCTBA U IPUMEHEHHE.

ITonyyenue cerero-, mbe30- U MUPOITEKTPUKOB Ha OCHOBE COJIEH, OKCUAOB U OKCOTaJION€HUIOB.
[lonyyenne  MOIYNPOBOAHMKOBBIX  MAaTEpPUAIOB I TEPMONIEKTPUYECKUX  YCTPOMCTB,
CBETOM3IYYAIOLINX 3JIEMEHTOB, Ja3€pOB, COTHEUHBIX OaTapeil.

TBepabIe AIEKTPOIUTHI C BBICOKON MOHHOW IMMPOBOJAUMOCTBIO, MX IIPUMEHEHUE.

Knaccnueckue cynepuonuku (AgJ, rmuHo3eM, rojulaiauT U JIp.).

Baxnelimne TMIIBI aHUOHHBIX U KATUOHHBIX IPOBOJHHMKOB Ha OCHOBE T'aJIOT€HUJIOB, XaIbKOI€HHU/IOB,
MTHUKTOT'€HUJIOB U PochaToB.

CuHTE3 27IEKTPOHHO-HOHHBIX MPOBOAHUKOB. JM3aiiH KaTOOHBIX M AHOJHBIX MaTE€PUAJIOB JINTHEBBIX
Oarapeil.

Coznanne MeMOpaHHBIX M CEHCOPHBIX CHCTEM Ha OCHOBE MAaTepHUajOoB C MOHHOM M CMeEIIaHHOM
IIPOBOJUMOCTBIO.

[lonyyenne  MOAYNPOBOAHMKOBBIX  MAaTEPUAIOB  JUII  TEPMOAIEKTPUYECKHX  YCTPOWCTB,
CBETOM3IIYYAIOLINX 3JIEMEHTOB, J1a3epOB, COJTHEUHBIX OaTapeil.

Matepuaibl ¢ MATHUTHBIMU (QYHKIIUSIMU, UX KJIaCCU(PUKAIMS.

®eppuThl, X GUIUKO-XUMUYECKHE CBOWCTBA U TPUMEHEHHE.

®deppo- , peppu- , anTudeppoMarneTuku. MarHuTHbIE HAHOMaTepHaibl. MI3MeHeHne KOIPIIUTHBHON
CUJIBI C YMEHBIICHUEM pa3Mepa MarHUTHOW YaCTHUIBL.

MarautoansaeKTpUKH TUIa (eppUTOB CO CTPYKTYPOU LIMMHENH, TpaHaTa, MarHeTOITIOMOUTA.
[letnu ructepesuca peppoMarHUTHEIX MaTepuans. KosprutusHas cuma.

MarHuToMsArKMe M MarHUTOXKECTKHE MaTepuayibl. MarHMTOCTpUKLIMOHHBIE Marepuanbsl. O6mactu
IIPUMEHEHHUs] MATHUTHBIX MAaTepUAJIOB.
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17.
18.

19.

20.

21.

22.

23.
24,

25.

26.
27.

28.

29.

30.

31.
32.

33.
34.
35.
36.

37.

Marepuansl ¢ onTuyeckuMu QyHKIusiMu. CBeTonsmydarone Matepuanbsl. ONTOBOJIOKHO.
TexHonornn mnoOMy4YeHMs] ONTOBOJIOKHA M HEJIMHEHHO - ONTHYECKMX KpucTamuioB. [Ipomeccer
(hopMHpPOBaHUS UCKYCCTBEHHBIX (DOTOHHBIX KPHCTAILIOB.

Onrtuyeckue cBoicTBa (POTOHHBIX KPUCTAJUIOB M CTPYKTYpP (C MCKYCCTBEHHBIMHU JAe(eKTaMu) Ha UX
OCHOBE.

Marepuansl ¢ Temnodusnueckumu ¢GyHkuusMu. OrHEyNopHble MaTepHualibl, HUX CBOICTBa MU
IIPUMEHEHUE.

Marepuansl ¢ XUMHYECKMMHM (YHKUMAMHU. ['a30Bble  JETEKTOPHI, XHMHYECKHE CEHCOPBI,
KepaMHu4yecKre MeMOpaHbl, KATATUTUYECKA aKTUBHBIC MaTEPUAIIbI.

Karanuzaropel. OcHOBHblE TpeOOBaHMs, IpPEIbsBIAEMblE K TIE€TEPOr€HHBIM KaTalu3aTopaM.
[IpuHIHUIIBI CO3AaHUS MAaTEPUAIIOB C BBICOKOM YIEIbHOM IIOBEPXHOCTHIO.

Marepuainsl ¢ GUOIOrHUECKUMH (DYHKIHSIMU.

TpeboBanust K MaTepuanaMm, HCIOJIB3yeMbIM JJsi OuoMeauIMHCKUX uenei. Kiraccupukamnus
OMOKEpaMUKHU 10 OTHOILIEHHUIO K KHUBOMH TKaHH.

[Ipumepbl OMOJOTMYECKMX HAHOCTPYKTYp, BCTPEUAIOLIMXCA B JKHUBBIX opraHusmax. CTpykTypa H
HOJIy4eHUE KepaMuieckux MarepuanoB Ha ocHoBe Al2O3 u ZrOz, ruapokcuianaTura.

buoaktuBHas creknokepaMuka. MexaHus3m B3auMOJIEHCTBUSL OMOKEPAMUKH C )KUBOM TKAHBIO.
[lonyyeHne  yJIbTPaMENKO3EPHUCTBIX METAIMYECKUX CIUIABOB I MEOULMHCKUX  LIeJIei.
Marepwuansi ¢ 3¢phekTom namsaTa (HUTUHON).

[Ipore3upoBanue CycTaBOB M KOCTHOM TKaHHU. Mcrosb30BaHHME HEOPraHMYECKHX HAHOMAaTEpHUAJIOB
JUISL TMATHOCTUKH, JICYEHHS U IOCTABKH JIEKAPCTBEHHBIX IIPENapaToB.

OcHOBHBIE METOJIbl IpENnapaTUBHOW XUMHUM TBepjoro Ttena. Kiaccupukanuss MeToq0B CHHTE3a
TBEP/IbIX BEIIECTB U MATEPUAIIOB.

CuHTE3bl € UCHOJIB30BAHUEM METONOB TIOMOIEHH3ALMM MCXOJHOM CMECU: W3MENbUCHUE,
IIepeMeLINBaHuE.

Kepamuueckuii cuHTE3, €ro MEXaHU3M, JOCTOMHCTBA U HEJOCTATKHU.

CamopacnpocTtpansitomuiicss  BeicokoTemriepatypubiii  cuare3 (CBC), ero ocobeHHoctH U
JIOCTOUHCTBA.

CuHTe3 ¢ UCIOJIB30BaHUEM MUKPOBOJIHOBOTO HAarpeBa.

CuHTE3 ¢ UCIIOIB30BAaHUEM YAAPHOT'O CKATHS IIPU B3PBIBE.

CuHTe3 ¢ UCHOJIb30BaHUEM XUMHUYECKUX METOJ0B TOMOTE€HU3aLUU UCXOJHOW CMECH: COOCAXKIACHHE
COJIEBBIX CMECEH, KPHUCTAJIU3ALMs COJEBBIX TBEPABIX PACTBOPOB, 30JIb-T€Ib METOH, IUPOIU3
a’po30J1ed, KpHOXUMHUYECKHE TEXHOIOTUH.

Meroas! nonaydeHuss MOHOKpucTauioB. Meronel bpumxmena, Hoxpansckoro u Bepueia. Pocr
KPHCTAJUIOB U3 PACTBOPOB.

Meroas! OIy4eHUsI TOHKUX TUIEHOK. DU3NYECKUE U XUMUUECKUE METOIBI OCAKICHUS Ha MTOMJIOXKKY.

IIpuMepsI TeCTOBBIX 321aHUI AJI KOHTPOJISI 3HAHUM, IOATOTOBKHU
K py0e:KHBIM aTTeCTALMAM

Buibepume ooun npasunivusiti omeem

DyH1aMEeHTOM COBPEMEHHOI0 MaTepuaioOBeAeHUs SABJIsIeTCS
arperaTHOe COCTOsTHUE

(hu3MKa 1 XUMUS TBEPAOTO Tema

MexdazHoe B3auMOICHCTBHE

MIPUPOAHBIN pakTop

XuMHus TBEPAOIO Tejia u3y4aer

CBOMCTBA U npeBpalIiCHUA TBCPAbIX XUMUYCCKUX WHIAWBHUIOB
XMMHMYECKHE TPEBPALICHNS] PAa3JIUYHbBIX BEIECTB

CBOMCTBA XUMHYCCKHUX 3JIEMCHTOB
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MCIKMOJICKYIIAPHOC BSaHMOI[efICTBHe MCKAY YaCTULAMH

SIBJasieTca JIM KaXAbI XUMHYEeCKUA HHIUBH] MaTepI/IaJIOM?
Ja
HECT

Marepuana — 310

IIPOCTBIE U CJIOKHBIE BEIIECTBA

TOJIBKO TBEPIBIE TEIa

KHJIKHE U ra3000pa3Hble Teaa

BEIIECTBA WU X CMECH, o0Janaromume GyHKINOHATIBHBIMI CBOMCTBAMU

CBolicTBa TBepPIBIX TeJI ONPeIeITCs

Maccoi U KOJIMYECTBOM BEIIECTBA

IJIOTHOCTBIO U JJUCTIIEPCHOCTHIO

MEXYaCTUYHBIM B3aUMOJCHCTBUEM U OCOOCHHOCTSIMU CTPYKTYPBI
ANEKTPOIPOBOIHOCTHIO

Kakoii oco6eHHOCTBIO 00/1a1210T TBepAO(a3HbIe peaKuu
OHH Pa3BUBAIOTCS TOJIBKO BO BpEMEHU

OHHU pa3BUBAIOTCA TOJIBKO B MPOCTPAHCTBE

OHU Pa3BUBAIOTCS U BO BPEMEHH U B IIPOCTPAHCTBE

HC pa3sBUBACTCA HU BO BPCMCHU, HU B IIPOCTPAHCTBE

Yro udyyaer pusnuka TBEpAOro Teaa
IIPUPOY B3aUMOICHCTBUN

CBOMCTBA MIPEBpAIICHUI

CO37JaHUE HOBBIX MaTE€pUAJIOB
¢u3nueckue cBoiicTBa

CKo0JbKO CymiecTrByer q)yHI[aMeHTaJII)HLIX (1)1/[3HKO-XI/IMI/[‘-ICCKI/IX NPUHIMUIIOB CO3JaHUS HOBBIX

MaTepHuaJioB

3
7
5
11

Marepuan — 310

BEIIECTBO, 00JIaJJatoIee CBONCTBAMHU, KOTOPBIE MIPEAONPEAEIIAIOT TO MIIM HHOE TPAKTUYECKOE
IIPUMEHEHHE

BEILIECTBO, COCTOSAIIEE U3 ATOMOB PA3HBIX XUMUUYECKHUX AJIEMEHTOB

BBICOKOMOJIEKYJIIPHOE COCIMHEHUE

HanMCHbBIIIad YaCTUla BEIICCTBA, COXpaHIAIOIIas €€ XUMHUYCCKUEC CBOMCTBA

IIpuopuTeTHble HANPaBJIEHUsI B HAYKe M TeXHOJIOTHH

pa3paboTKa HOBBIX MaT€pPHAJIOB U XUMHUUECKUX TEXHOJIOTH

UCCIe0BaHMs PU3NKO-XUMUYECKUX CBOWCTB MaTepHalioB

pa3paboTKa HOBBIX MPOU3BOJCTBEHHBIX M HEProcOeperaromux TeXHOIOTHit
U3y4EHHE COCTaBa MATEPHUAJIOB

ucclieioBaHue o01acTeil MpUMEHEHUsI MaTepUaIoB

Ha peakumnonHyo cnnoco0HOCTh TBePAbIX TeJ BIUSIOT
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pa3Mepbl 4acTUIl TBEPJIOTO Tea

IJIOTHOCTH TBEPAOIO Tella

COCTaB TBEPJIOTO Tea

HaIuuue 1e(PEeKTOB KPUCTAIITUIECKON CTPYKTYPHI

IIpu cunTe3e TBepA0(dA3HBIX MATEPUAJIOB BAXKHYIO POJIb HTPaeT
Macca U 3J€KTpO IEPEHOC YaCTHII

pa3Mep 4acTHI]

TUIOTHOCTH TBEPIOH (ha3bl

JocTUXeHHe (PazoBOro paBHOBECUS

CucremMHBII NOAX0/ 1JIsl pelIeHus Po0JIeM CO3JaHUsl HOBBIX MaTePHAJI0B 3aJaHHBIMH
CBOICTBAMM BKJIIOYaeT NPHUHIMIIbI

IIPUHLIMII U3Y4YE€HHS TOJIBKO XMMHUYECKHUX CBOWCTB KOMIIOHEHTOB

MPUHIUI U3Y9EHUS TOJBKO (PU3UIECKUX CBOMCTB KOMIIOHEHTOB

IIPUHLIMII UCCIIEI0OBAaHMS SHEPI€TUYECKUX U TPYIOBBIX 3aTpaT

byHIamMeHTanbHbIe (PU3NKO-XUMHUECKUE TPHUHLIUIIBL M (PAKTOPHI ONPEACISIONNE MUHUMYM
OHEPreTUYECKUX TPYIOBBIX U MaTepUAJIbHBIX 3aTpaT

Y4acTKH TBepAOro Tesia XapaKTepUu3ylTcs
Pa3IMYHON aKTUBHOCTHIO YaCTHIL

Maccoi M KOJIMYECTBOM YaCTHI]

OJIMHAKOBOU aKTHUBHOCTEIO

XapaKTEPU3YIOTCS MIPUPOI0I YaCTHUIL

IIpyHIUN NepHOAMYHOCTH NPH Pa3padoTKe HOBBIX MATEPHUAJIOB OCHOBAaH
Ha npasuiie ga3 ['n66ca

Ha 3akoHax HproToHa

Ha 3aKoHe Menjeneena

Ha 3aKOHe DHHIITEeHHA

IIpyHIUN XMMHYECKOTr0 U CTPYKTYPHOI'0 OA00MS NpHU pa3padoTKe HOBbIX MATEPHAI0OB OCHOBAaH
TOJIBKO HA XUMHUYCCKUX CBOfICTBaX N3BECCTHBIX MaTCpI/IaJ'IOB

TOJILKO Ha (PM3NYECKUX CBOMCTBaX M3BECTHHIX MAaTEPHUAJIOB

Ha CXOACTBEC CTPYKTypI)I " TCXHOJIOTUYCCKUX CBOfICTB N3BCCTHBIX MaTepI/IaJ'IOB

Ha CXOJICTBE CTPYKTYPHI i (PU3NKO-XUMUYECKUX CBONCTB U3BECTHBIX MAaTEPUAIIOB C OJOOHBIMH
CBOMCTBaAMH

TBepable Tes1a, y KOTOPBIX OTCYTCTBYET KPUCTALIMYECKAsi CTPYKTYPA, Ha3bIBAIOTCS
amop(dHbIe Tena

KPHCTAJUINIECKHUE Tela

METaJUINYEeCKHe Tena

KOBQJICHTHBIE TEJa

Kaxoii Bua umeer amopgHasi cTpykrypa Bemecrsa?
MPaBUIBLHON (POPMBI

HEeNpaBUJIbHON (OPMBI

npsMoit popmel

yra0Boi (HopMbI

Teepnoe Teno, nmeromee GUKCHPOBAHHYIO TeMIIEPATYPY IJIABJIEHNS, B PACIIOJI0KEHHUH YaCTHIL
KOTOPOro Ha0/I0AaeTcs JaabHUI MOPSAI0K, Ha3bIBaeTcs?
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cTajb
MOJIUMED
KpHUCTaJLI
MOBapeHHas COJib

Kaxkoe u3 HI:KenepeuncJIeHHbIX CBOMCTB He MpUcylle ajimMasy?
HeoObIYaliHasi TBEPAOCTD

MIPO3PAaYHOCTh

HE IPOBOJIUMOCTb JEKTPUUECKOT0 TOKA

ANEKTPONPOBOIHOCTD

Yem onpenesslOTCA CBOMCTBA KPUCTAJIMYECKUX BelecTB?
CTPYKTYPOU KPUCTAIIMYECKOUN PEIIETKH

HET ONpEIeTICHHON TeMIEepaTyphl IIJIaBICHUS

YaCTHIIbI HETIPEPHIBHO U OECIIOPSAIOYHO KOJEOIIOTCS

[IPY HAarPEBAHUU CTAHOBSITCS TEKYYHMMHU

TBepaodasHbIMU peakIIUSIMUA HA3BIBAIOTCS?

J00BIE PEAKIUU C yYACTUEM TBEPIBIX TEI

TOJIBKO T€ peaKIMH, YYaCTHUKHU U MPOJYKThI KOTOPHIX HAXOASATCS B TBepAoH (aze
pPCaKuu ra3-KuakoCTb

peakLu TBEPIOE TENO-KUAKOCTh

Kakmne cnoco0bl NOBbIIEHUS PEAKIUOHHOM CIIOCOOHOCTH He COOTBETCTBYIOT TBEPABbIM TeJiam?
JIETUPOBAHUE

MEXaHWYECKOE aKTUBUPOBAHHUE PEAreHTOB

M3MEHEHUE yCIOBHUM TepMO0OpaboTKH

BO3JIEUCTBUE JIEKTPUUECKOTO TOKA

CkopocTtb 1H(p(Py3uH, 1 CKOPOCTH HEMOCPEACTBEHHO TBepAoda3HOIi peakuum:
YMEHBIIAETCS C YBEIIMYCHUEM JIaBICHUS

YBEJIMYHMBACTCS C TOHWKEHUEM TeMIIepaTyphl

YBEIIMYUBACTCS C POCTOM TEMIIEPATyPHI

YMEHBIIIAETCS C POCTOM TeMIEepaTyphl

Kakmue Tes1a 0THOCATCS K BAJIEHTHBIM KpUCTALIaM?
MSTKHC

JKUJIKHE

TBEpbIE

yIpyrue

3a cuer KaKoil CBA3HM 00pPa30BaHAa KPUCTAJIHYECKAsl CTPYKTYPa B aMOP(HBIX TeJax?
MeTan4yecKas

HNOHHAas

KOBAJICHTHAA MOJIApHasd

KOBaJICHTHAsl HETOJIIpHast

TUNUYHBIMH NPeICTABUTEISIMH KPHCTAIOB € KOBAJIEHTHOH CBA3bIO ABJIAIOTCH?
rpadur

anMmas

BOJIb(Gpam

H3YMPYJ
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KPEMHHUI
Tomas

CKo0JIbKO BUI0B CHMMETPUHN KPHUCTAJLIIOB CylIECTBYyeT?
43
27
18
32
24

Kakue coenmHeHNs1 OTHOCATCSA K HOHHBIM?
TYTOILUIaBKHE

C HU3KOW TeMIIepaTypor KUIICHUS

MSATKHE

HEYCTOMYMBBIC

Yem oTIMYAETCS HOHHAA CBA3bL OT KOBAJIEHTHOM ?
IIPOYHOCTBIO

HaIpaBJICHHOCTBIO

IIJIOTHOCTBIO

HaCbhILICHHOCTBIO

YTo cay:KUT NPUYNHOMH eIMHCTBA BCeX TUIMOB XUMHYECKHUX CBsA3eil?
(hu3uvecKre CBONCTBA

XUMHYECKHE CBOMCTBA

¢busnueckas nmpupoaa

XUMHUYECKas MPUpoia

Y10 BXOAUT B CTPYKTYPY MHUHEPaIoOB?
IPUPOJIHBIE TPUMECH

CHHTETHYECKUE TIPIMECH

XUMHUYECKHE TPUMECH

OMOJIOrMYECKHE TPUMECH

CKo0JIbKO U3BeCTHO BHA0B n3o0Moppuzma?
4

3
2
5

Ha3zoBure BUAbI H30MOP(HOI0 3aMeLeHUs1 ?
TOMOBAJIEHTHOE

reTePOBAJIEHTHOE

HU30BAJICHTHOE

OMOBaJICHTHOE

Kaxk Mo:xeT KiaccupuuupoBaThbCsi 10 CTENEHU COBEPIIEHCTBA U30MOppu3m?
COBEpLICHHBIN

OTpaHUYECHHBIN

HEOI'PaHUYECHHBIN

HECOBEPILICHHBII

MOJINBAJICHTHBIN



Kaxkue BuabI NOKpBITHIA ObIBAIOT?
AHTUKOPPO3UOHHOE
MIPOTHBOBOCTIAMEHSIIOIIIEE
TEXHOJIOTHYCCKOE

JEKOPaTUBHOE

DJIeKTPOHHBIM ra3 —310?

ANEKTPOHHOE 00J1aK0, CBOOOAHO NIEPEMEIAIOIIEE BHYTPU CTPYKTYPBI
MHEPTHOE COCTOSTHUE

OXJIAKJICHHBIN ra3

3aMOPO’KEHHAs! AKHUIKOCTb

Kpucrammmyeckas peierka y meJI04HbIX MeTAJIOB
O06beMo-LIeHTprUECcKas KyOrnueckast

npocras

CIIOXKHAsS

KBaj[paTHas

Jlncaokanus 3T10...

TOYECUHBIN JeeKT

JIMHEWHBIN 1e(eKT

TUTOCKUH IePeKT

HE OTHOCHTCS K TUITY 1e()EeKTOB

Bri0epuTe 3J1eMeHTBI, KOTOpPbIE 00/121aI0T METANINYECKON CBA3bI0
HaTpui

XJI0p

MarHui

cepa

¢rop

HOJII/IMepr COCTOAT U3
XJIOpuJa HaTpUsiA
MaKpOMOIJICKYJI

HMOHOB

aTOMOB M MOJICKYJI

HenocraTtkn BMC
MOoJIMMEpPHU3aALUs
OXJIaXKJICHHUE
JNECTPYKILIHS
KOppo3us

CBsi3b MEK1Y HMHKOM H Cepoil B KPUCTAJIMYECKOH pelieTKe BIOPLUTA
MeTaJuIn4ecKas

BOZOPOJHAs

KOBQJICHTHAs

HMOHHAas

Kaxoii Buj cBsi3u B aMOp(HBIX Tejaax?
MeTaJuTn4ecKas



HOHHAasA
KOBAJICHTHAs ITOJIsIpHAsA
KOBAJICHTHAA HCIOJIApHAaA

YTo cayKUT NPUYNHOMH eIMHCTBA BCeX TUIMOB XUMHYECKHUX CBsA3eil?
(hu3uvecKre CBOMCTBA

XUMHYECKHNE CBOMCTBA

(dbuzuveckas mpupoja

XUMHUYECKas MpUpoJia

Yro npexacrasisier co0oil BIOPUUT?

XMMHYECKUM 3JIEMEHT, Ha3BaHHbBIN B 4eCTh yueHOro A. Bropua
MUHEpaJ, B COCTaB KOTOPOTO BXOJUT CYIb(U] IIMHKA
Marepua, COCTOSIINN U3 OKCHUIOB METAJJIOB

CINIaB IIMHKA C MEABIO

YeMy paBHO KOOPJAMHAIIMOHHOE YHCJI0 000uX aToMOB B pemerke NaCl?
6

8

15

2

B 1930-x r.r. Jlenrmiopom u biiogxerTt 0b111 pa3padoTaH MeTox
IIOJIy4YEHUS 30JIEU U relien

CUHTE3a KaTHOHHBIX ampuduiion

CHHTE€3a aHMOHHBIX aMPHUPHUIIOB

(hopMHPOBaHUSI MOHO- U MYJIbTUMOJIEKYJISPHBIX IJIEHOK

ITo xapakTepy pacnpenejieHlsi aTOMOB B KPUCTA/UINYECKOH pelleTKe pa3Iin4yalT TBepable
PacTBOpbBI

3aMeIleHUA

BHEJIPCHHUS

BbIYUTAHUA

BCE BBIIICTICPCUNCICHHBIE

®a3bl NEPEeMEHHOI0 COCTABA, B KOTOPBIX aTOMbI Pa3JIHYHbIX 3JIEMEHTOB PACIIO0JIOKEHBI B 001IeH
KPHCTAJJIMYECKOH pelieTKe, Ha3bIBalOTCS

KUJKUMH pacTBOPAMU

CIUIaBaMU

ATOMHBIMM KPUCTAJNINYECKUMHU PELIETKAMHU

TBEP/BIMHU PACTBOPAMH

Bri0epuTe Bce BO3MOKHBIE THIIbI KPHCTAJIMYECKUX PELIETOK
HMOHHBIE, aTOMHBIE, MOJIEKYJISIPHBIE

aTOMHbIE, MOHHBIE, METAJUIMYECKUE, MOJIEKYJISIPHBIE
METaJUIMYECKUE, HEMETAININYECKHAE, NOHHBIE

KaTUOHHBIE, aHUOHHBIC, HOHHBIE

Bri0epuTe BemecTBo ¢ METAVINYECKON CBA3BIO
CepHas KUCII0Ta

XJIOP

LIUHK

34



XJIOpUJ, HATpUs

Mera/juinyeckas CBf3b — 3TO

CBSI3b MEXX/y aTOMaMM, HOHAMH UM CBOOOIHBIMHU 3JIEKTPOHAMHU B O0IIEM KpHUCTAJIIe MeTallla
CBA3b MEXy HOHAMU

CBA3b MEXY YaCTULAMU B JUCIEPCHBIX CUCTEMAX

CBA3b MEXAY MOJIEKYJIAMU

K npoBoaHukam 1-ro poaa He OTHOCATCS:
30JI0TO

Opon3a

JaTyHb

pacmias NaCl

JMJIEeKTPUKOM He SIBJISIETCS:
aaMas

rpadur

500HHUT

pe3nHa

JIEKTPONPOBOJHOCTD — 3TO

KOJINYECTBEHHAs! XapaKTEPUCTHKA CIIOCOOHOCTH BEIECTBA TPOBOAUTH 3JIEKTPUUECKUNA TOK
CyMMapHBIN AIEKTPUYECKUN 3aps T

CYMMapHbII 2JIEKTPUYECKUH 3apsl BCEX YaCTHI] BELECTBA

Ka4yeCTBEHHAs XapaKTEPUCTHUKA IIOJIBMKHOCTH YaCTHUL] BELIECTBA

Eannnuneii u3mMepenusi 3jieKTponpoBoanoctu B cucreme CHU siBisiercsi:
CM (cumenc)/m?

Om

1/Om

B (BosibT)

A (ammep)

K npoBogHnkam 2-ro poaa OTHOCHTCH:
qyryH

pacmias Al203

PacTBOP TITFOKO3BI

pacTtBop ¢popMuaTa HaTpHUsI

OpoH3a

st co3panus maTepuasia He00X0AMMO 3HATh:
BBICOKYIO 3JIEKTPONPOBOANMOCTD HCXOAHBIX KOMIIOHEHTOB
HU3KYIO TEMIIEPATYpPy IIJIaBJICHUS

3apaHee 3a/IaHHYIO0 TIOJIE3HYIO (YHKITUIO

COBMECCTHMOCTD PA3JIMYHBIX KOMIIOHCHTOB

OcHoBO#l 17151 HEOPraHu4ecKuX QyHKIMOHAIbHBIX MATEPHAJIOB, SIBJISIOTCSH:
OpraHUYECKUE KUIKHAE BEIECTBA

HEOPraHWYECKHE TBEP/IbIE BEIIECTBA

OpraHUYECKUE TBEPABIC BEILIECTBA

HEOPraHUYECKHE IIPOCTHIC BEIECTBA



o oA

10.
11.
12.
13.
14.
15.

16.
17.
18.

19.

20.
21.

22.

23.
24,
25.
26.

27.
28.
29.

30.
31.
32.
33.
34.
35.

36.

8.5. Bonpocsl k 3auety

[onsarus «BemectBo» 1 «Marepuan». Ponb MmaTepuano B xu3HH 0011ecTBa. KOHCTPYKIIMOHHBIE U
(GyHKIIMOHATBHBIE MaTepUaJIbL.

[TpuHIMIBI CO3aHUS HOBBIX TBEPA0(a3HBIX (YHKIMOHATIBHBIX MAaTEPHAJIOB.

[TpuHnune! knaccupukanu QyHKIHOHAIBHBIX MaTepHalioB (IO COCTaBy, CTPYKType, CBOICTBaM U
00JIaCTsIM IPUMEHEHUS, MHOTO()YHKIIHOHAIbHBIE MaTEPHAJIbI).

OcHoBHbI€ THUIIBI (YHKIIMOHATBHBIX MATEPHAIIOB.

JleheKThI KpUCTAIUIMYECKON CTPYKTYPHI M PEaKIIMOHHAS CIIOCOOHOCTH TBEPBIX TEIN.
OyHaamMeHTaIbHbIe (PU3UKO-XUMUYECKHE PUHIIUITBI CO3/1aHUs HOBBIX TBEp0(a3zHbIX
(yHKIMOHATBHBIX MAaTEPHAJIOB.

XuMmuyeckas CBSI3b M CTPYKTYpa TBEPbIX Tel. THIBI U OCOOCHHOCTH XUMUYECKUX CBSI3el B TBEPABIX
Teax.

Knaccudukanusa tBepasix Ten. Kpucramnmmdyeckue u amopgHbie TBepabie Tena. CBsi3b CTPYKTypa —
CBOICTBA B TBEPABIX TEJaX.

Kpucrannoxumuueckas kinaccudukaiys TBEpAbIX paCTBOPOB.

[Ipupoia MOHHOW U METAIIMYECKOM CBS3H.

Meramueckiue 1 HOHHbIE KPUCTAILIBI.

KoBaneHTHbIE 1 MOJNEKYJISIPHBIE KPUCTAJUIBI.

Tunbl KPUCTAIIMYECKUX PEIIETOK NOHHBIX KPUCTAJLIOB.

Kpucranisl ¢ BOIOpPOAHBIM TUIIOM CBSI3H.

Amop¢ubie BemectBa. Crewia. CTpoeHHME W CBOWCTBa cTeKod. TepMoaMHaMHMKa U KHHETHKA
IIPOLIECCOB CTEKJIOBAHMS.

Kpucrannoxumuueckas kinaccudukaiys TBEpAbIX paCTBOPOB.

W3omopdu3m: TUTIB ¥ 3aKOHBI n3oMopdu3ma. TepmoauHaMuka nzomMopdusma.

PeanbHas cTpykTypa TBepAOro Teina. JleekTsl KpUCTAUNIMYECKOTO CTPOeHUs. Buapl mpoTsiKeHHBIX
neeKToB.

OOpa3oBanue TOYeyHBIX JepekToB. Teopus KpucTaioB ¢ Jedextamu. PasymnopsaoueHue
KPUCTAININYECKUX TBepbIX Teul o dpenkento u no lortku.

Bnusiaue nedekTHOM CTpyKTYphl Ha CBOWCTBA MHOTO3JIEMEHTHBIX COEIMHEHUH.

dusnyeckue METOJbl HcciaeoBaHus Je(eKToB. OIEKTpoHHAass MHUKpockonus. CkaHUpyromast
MUKPOCKOTIIHS.

Knaccudukanms tBepnoda3Hpix (QYyHKIIMOHATHHBIX MaTEpPHUAIOB IO COCTAaBY: METAJUTMYECKHUE,
HEMETAJJINYECKHE U KOMIIO3UL[MOHHBIE.

CpoiicTBa MeTAIUIMUECKUX (PYHKIIMOHAIBHBIX MaTepuanoB. HoBble BUJIbI CIIJIaBOB.

Matepuraisl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX COSUHEHHM.

Hemerannnueckue HeopraHnueckre MaTepUaibl, X KilaccuuKaius.

KameHHOe nMTBE, CTEKJIO, KBapl, CUTAJIbI, SMalM, BSDKYLIME MaTepuaibl U HMX CBOWCTBA H
MIPUMEHEHHUE.

Kepamuueckue maTepuaisl, HOTy4eHUE U (PU3UKO-XUMUYECKHE CBOUCTBA.

Kommo3urmonnsie Matepuaisl, UX ocooeHHOCTH. KepMeTsl.

Knaccudukanus maTepuanoB 1o CTpyKTypHOMY Ipu3Haky. Kpucraminueckue u amopdHble Tena, ux
CBOMCTBA.

MOoHOKpHUCTAIIIMYECKHE MAaTEPUAIIBI, UX CBOMCTBA, IIOJIy4EHUE U IpUMEHeHuE. [Ipumepsl.
[1nenounHble MaTepuanbl, METOABI UX MOJydeHUsl. MeXaHU3Mbl OCaX/ICHUS U POCTa TOHKUX TJIEHOK.
Onurakcud. [Tponeccsl noayueHus AMUTaKCUAIBHBIX U MOJIUKPUCTAIUNINYECKUX MIJIEHOK.
Hanocucremsl, HanomaTepuaibl 1 HaHoTexHosoruu. Kinaccuduxaiiys HaHomaTepuanos.
3apojpiieodopa3zoBaHre B ra30Boi (a3e M KOHASHCHUPOBAHHBIX cpefax. CIMHOAANbHBIN pacna.
[Tonsitne o camocobuparommx MoHOCHOsAX. Meron JIsurmiopa — bromker u ero ucronb30BaHUE.
IIpumepsl reTepo- 1 HAHOCTPYKTYP U UX UCIIOJIB30BAHUE B ONTUKE, MEAUIIMHE, YIEKTPOHUKE.
Mertoas! OIy4eHHUs! BBICOKOANCIIEPCHBIX MOPOIIKOB.
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51,
52.
53.
54.
55.
56.
S7.
58.

59.
60.

61.

62.

63.

64.

65.
66.

67.

68.

XHUMHUYECKNE METOJBl CHUHTE3a — 30Jb-T€JIb METOJ, IHUPOJIU3 a’po30JIeH, T'MApPOTEpMallbHas
00paboTKa, CBEpXKPUTHUYECKAs! CYILIKA, KpHOXUMUYECKAsh TEXHOJIOTHSL.

Knaccupukanuss (QyHKIMOHAIBHBIX MaTepUAIOB IO CBOWCTBAM U (YHKIHMSAM Ha MpuUMEpe
KEpaMU4ECKMX MaTEPHAJIOB.

@OyHKIMOHAIbHBIE MAaTepUalIbl C 3JIEKTPUUYECKUMH CBOMCTBaMH. [IpOBOJHUKH, MOIYIPOBOAHUKU U
JUDJIEKTPUKH.

Bricokoremneparypuble  cBepxnpoBogHuku. Kpurnueckue mnapamerpel BTCII, ocHOBHBIE
TpeOOBaHUS K HUM.

Mertoapl monmyueHuss oObeMHbIX M uiMHHOMepHbIX BTCII-marepuanoB: JIeHTHI W TpPOBOJA B
cepeOpsiHOM 000JI04Ke, IUIEHKU Ha OUTEKCTYPUPOBAHHON METANINYECKOH JIeHTe.

JIromuHecneHIMsT W Jazepbl. Buapl moMuHecueHMH. (OCHOBHBIE COCTABIISIOIINE CTPYKTYpPBI
moMuHOdOpa.

Knaccrnyeckne AUANEKTPUKH, UX (PU3HKO-XMMUYECKHE CBONCTBA U IPUMEHEHHE.

[1pe30- ¥ CEreHOdIEKTPUKHU, UX (PU3UKO-XMMHUYECKHE CBOWCTBA U IPUMEHEHHE.

[Tonyuenune ceruero-, Nb€30- ¥ MUPOIIEKTPUKOB HA OCHOBE COJIEH, OKCUJ0B U OKCOTAJIOI€HU/IOB.
[losyueHne  MOJIYIPOBOJHUKOBBIX ~ MAaTE€pUAOB I TEPMOVIEKTPUUYECKUX  YCTPOMCTB,
CBETOM3IIYYAIOLINX 3JIEMEHTOB, J1a3epOB, COJTHEUHBIX OaTapei.

TBepble MEKTPOJIUTHI C BBICOKOW HOHHON IIPOBOJAUMOCTBIO, X IPUMEHEHHUE.

Kinaccuueckue cynepuonuku (AgJ, riimHo3em, roJmiaHauT u JIp. ).

Bakneiime TUIIBI aHUOHHBIX M KATUOHHBIX IIPOBOJHUKOB HAa OCHOBE aJION€HUIOB, XaJIbKOI€HH/IOB,
MMHUKTOTCHUI0B U (hocaToB.

CuHTE3 21€KTPOHHO-MOHHBIX ITPOBOAHMKOB. J[M3aliH KaTOJHBIX U aHOAHBIX MAaTE€PHAJIOB JTUTHEBBIX
Oarapeii.

Co3nanne MeMOpaHHBIX M CEHCOPHBIX CHUCTEM Ha OCHOBE MaTEepHalloB ¢ MOHHOM M CMeEIIaHHOU
IIPOBOJMMOCTBIO.

[lonyyeHne  MOJIYyIPOBOJHMKOBBIX ~ MaTE€pHAOB I TEPMOVIEKTPUUECKUX  YCTPOMCTB,
CBETOM3JIYYaAIOILUX 3JIEMEHTOB, JIa3€pOB, COJIHEUHBIX OaTapeil.

Marepuasnbl ¢ MArHUTHBIMU (YHKIUSAMH, UX KJIacCU(UKALUS.

®epputhl, UX GU3NKO-XUMHUECKHE CBOICTBA U IPUMEHEHHUE.

®eppo- , deppu- , anTU(eppoMarHeTUKu. MarHuTHble HaHOMaTepHuaibl. Vi3aMeHeHre KO3pIUTUBHON
CHJIBI C YMEHBIIIEHUEM pa3Mepa MarHUTHOMN YacCTHIIbI.

MarHuToAM3IEKTPUKHU THUIIA PEPPUTOB CO CTPYKTYPOH IIMUHENH, TPaHaTa, MarHeTOIIIOMOUTA.
[leTnu rucrepesuca peppomMarHuTHEIX Marepuans. KospuutusHas cuna.

MarHuToMsArKMe U MarHUTOXKECTKHE MaTepuayibl. MarHUTOCTPUKLIHMOHHBIE MaTepuanbl. O6iacTu
MIPUMEHEHUSI MAarHUTHBIX MaTEpUajoB.

Marepuansl ¢ onTuueckuMH GyHKIMsIMUA. CBeTonzmydaronme Matepuansl. ONTOBOJIOKHO.
TexHomornu mNOIy4YeHHs] ONTOBOJIOKHA M HEJIMHEWHO - ONTHYECKHX KpucramioB. [Ipoiecce
(bopMHpPOBaHUS UCKYCCTBEHHBIX (DOTOHHBIX KPUCTAILIOB.

OnTHueckue cBOMCTBA (POTOHHBIX KPUCTAJIOB M CTPYKTYp (C MCKYCCTBEHHBIMH Je(eKTamMH) Ha UX
OCHOBE.

Martepuansl ¢ TerodusnueckumMu (QyHKIUsAMU. OTHEYNopHbIE MaTepHhallbl, WX CBONCTBA H
IIPUMEHEHHUE.

Martepuansl ¢ XUMHYECKUMH (YHKIUSAMU. ['a30Bble  JI€TEKTOPHI, XHWMHUYECKHE CEHCODBI,
KepaMHU4yecKkre MeMOpaHbl, KaTaTUTUYECKU aKTUBHBIE MaTepUaJIbl.

Karamuzatopel. OcHOBHblE TpeOOBaHUS, MperbsABISEMble K TETEPOr€HHBIM KaTajJu3aTopam.
[IpuHIMIIBI CO3/1aHUSI MAaTEPUATIOB C BBICOKOH YJEIbHON ITOBEPXHOCTBIO.

Matepuaisl ¢ OM0JIOrHYeCKUMHU (QYHKITUSMHU.

TpeboBanust kK MarepuanaMm, HCIOJIb3YeMbIM JUIsl OuoMeauuuHCKuX uenedt. Kiaccuduxarms
OMOKepaMUK{ IO OTHOUICHHIO K )KMBOW TKaHHU.

[Tpumepbl GHOJOTMYECKUX HAHOCTPYKTYP, BCTPEUAIOIIMXCS B JKMBBIX opraHu3max. CTpykrypa H
MoJIyYeHHE KepaMUuIecKux MarepuanoB Ha ocHoBe Al2O3z u ZrO;, ruapokcuianaTura.

broakTuBHAsA cTeKIOKepaMuKa. MexaHnu3M B3auMOJEHCTBUS OMOKEPAMUKH C )KUBOU TKAHBIO.
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69.

70.

71.

72.

73.
74.

75.
76.
77.
78.

79.

[Tonyuyenue yabTPAMENIKO3EPHUCTHIX METAIMYECKUX CIUIABOB IS  MEAUIMHCKUX  IIEJICH.
Marepuainsl ¢ 3¢heKToM mamMsaTiH (HUTHHOI).

[Ipore3upoBaHue CycTaBOB U KOCTHOM TKaHU. Vcnonb30BaHHE HEOPraHMYECKHUX HAHOMAaTEpHUAJIOB
JUISL TMArHOCTUKH, JICYEHHS U IOCTABKH JICKAPCTBEHHBIX IIPENapaToB.

OcHOBHBIE METOJIbI TpPENapaTUBHOW XWUMHUH TBepAoro Ttena. Kimaccupukamuss MeTOqOB CHHTE3a
TBEP/IbIX BEIIECTB U MATEPUAJIOB.

CuHTE3bl € UCHOJB30BAHUEM METOJOB TOMOIEHM3allMUd HCXOJHOM CMECH: H3MEJIbYECHHUE,
repeMenInBaHue.

Kepamuueckuii CHHTE3, €10 MEXaHU3M, JOCTOMHCTBA U HEAOCTATKH.

CamopacnpocTpaHsomuiicss  BoicokoTemmepaTypubiii  cuare3 (CBC), ero ocobGeHHOCTH U
JIOCTOMHCTBA.

CuHTE3 ¢ UCII0JIb30BAaHUEM MUKPOBOJIHOBOT'O HArpena.

CuHTE3 ¢ UCIOJIB30BAaHUEM YIAPHOTO CKaTUs IIPU B3PHIBE.

CuHTe3 ¢ UCHOJb30BaHUEM XMMUYECKHX METOJ0B FOMOIE€HU3AIMM UCXOIHON CMECH: COOCAXKICHUE
COJIEBBIX CMECEH, KpHUCTaJUIM3alMsl COJIEBBIX TBEPIBIX PAaCTBOPOB, 30Jb-T€Ib METOMA, IUPOJIN3
a’p030J1eH, KpUOXUMHUUYECKUE TEXHOIOTHH.

Meroasl nonydyeHuss MOHOKpucTauioB. Meronel bpumxmena, Yoxpansckoro m Bepueina. Poct
KpPUCTAJJIOB U3 PACTBOPOB.

Mertoapl MOTy4eHHUs] TOHKUX TUICHOK. DU3NYEeCKUe M XUMHYECKUE METOJIBI OCAXKICHUS HA TTOIIOXKKY.

OO0pazen OuJlera K 3a4eTy M0 JUCHUIINHE
«XHuMHS epCHeKTHBHBIX HEOPraHMYeCKHX MAaTepHATIOB

(DopMa MMPOBEACHU: 3a4CTa: yCTHaA

Munucmepcmeo Hayku u evicuiezo oopazosanus P@
Cesepo-Ocemunckuii 2ocyoapcmeennniil ynugepcumem umenu Kocma Jlesanosuua Xemazypoea
Kadgheopa obwieit u neopzanuueckoii xumuu.

Jucyunnuna «Xumusa nepcneKmuHbIX HeOP2AHUYECKUX MAMEPUANL06»
Hanpaenenue 6axanaspuama 04.03.01 Xumus
4 Kypc, 7 cemecmp

3AYET
BMJIET Ne 1

1. Knaccudpukanus (yHKIIMOHATBHBIX HEOPraHUYECKHX MaTepuaioB IO  COCTaBy,
CTPYKTYypE€, CBOMCTBAM U 001acTAM MIPUMEHEHHUS.

2. Muonextpuku. OCHOBHBIE CBOMCTBA AUAJICKTPUKOB. BakHEHIINE TUAIIEKTPUUECKHE
XapaKTEePUCTUKHA MAaTEpPUAIOB.

3aB. kadenpoii obieit u
HEOPraHWYECKON XUMUU A . Cumeonunu

HotenT xadenpsl, K.X.H. O.B. Heénosa
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OunenuBaHue 0TBETa CTYACHTA HA 3a49€Te

Xapakmepucmuka omeema

bannw

JlaH ToJHBIN, pa3BepHYTHIM OTBET HA IMOCTABJICHHBIA BOIPOC, IMOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 OOBEKTE, NPOSBIAIOLIAICA B
CBOOOIHOM ONEPUPOBAHUU  TOHATUSMH,  YMEHHUH  BBIICIIUTH
CYLIECTBEHHBIE U  HECYILIECTBEHHbIE €ro NpHU3HAKH, NIPUYUHHO-
CIIEICTBEHHBIE CBs3H. 3HaHHE 00 O0OBEKTE IEeMOHCTpUpYyeTCs Ha (QoHe
NOHMMAHUSA €ro B CUCTEME JaHHOM HAyKH M MEXIUCUUIIMHAPHBIX
cBsazeil. OtBer (QopmynupyeTcs B TEpMHUHAX HAyKH, HU3JI0XKEH
JUTEPATypHBbIM  SI3bIKOM, JIOTMYEH, JOKa3aTeleH, JAEMOHCTPUPYET
ABTOPCKYIO MO3UIUIO CTYJEHTA.

46-50

JlaH TOJIHBIN, pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HaHHBIX 3HaHUH 00 00bEKTe, 10Ka3aTeIbHO PACKPBITHI
OCHOBHBIE IIOJIO)KEHHS TEMbl; B OTBETE MPOCIEKUBACTCS YeTKas
CTPYKTYypa, JIOTHMYECKasl IOCIEAO0BATEIbHOCTh, OTpPaXKarollas CYLIHOCTb
pacKpbIBaeMbIX TMOHSATHUN, TEOpUH, SBICHUN. 3HaAHUE 00 OOBEKTe
JEMOHCTpHUpYyeTcss Ha ()OHE NMOHUMAHUS €ro B CHUCTEME JIaHHOW HayKW U
MEXIMCHUIUITMHAPHBIX CBsi3el. OTBET U3JI0KEH JIUTEPATYPHBIM S3BIKOM B
TepMUHAX Haykd. MoryT ObITh JONYIIEHbl HEAOYEThl B ONpEACICHUU
IIOHATUM, HCIPABICHHBIE CTYJEHTOM CaMOCTOSTEIBHO B IIPOLECCEe
OTBETA.

41-45

JlaH mOJHBIM, pa3BEpHYTHIM OTBET HA ITOCTaBJICHHBIM BOIPOC, ITOKA3aHO
YMEHHME BBIIEIUTh CYLIECTBEHHBIE M HECYLICCTBCHHbBIE IIPU3HAKH,
IPUYUHHO-CJIEICTBEHHBIE CBA3U. OTBET YETKO CTPYKTYPUPOBAH, JJOTHYEH,
U3JIO)KEH B TepMUHaxX Hayku. OJHAKo JONYyLIEHbl HE3HAYUTEIbHBIC
OIIMOKM WM HEAOYEThl, HCIpPaBIEHHbIE CTYACHTOM C IOMOUIbIO
«HABOJSILKX» BOIPOCOB IPENOJaBaTEIs.

36-40

JlaH TIONHBIA, HO HEIOCTAaTOYHO MOCJIEIOBATENbHBIA OTBET Ha
MOCTaBJIEHHBIM BOMPOC, HO MPHU 3TOM I[IOKA3aHO YMEHHE BBIJIETUTH
CYIIECTBEHHbIE W  HECYIIECTBEHHbIE TMPU3HAKM U  NPUIUHHO-
ClelCTBeHHbIE CBsI3U. OTBET JOTMYEH M M3JIOKEH B TEPMHHAX HAYKHU.
Moryt ObITh JAOmNyIIeHBI 1—2 OIMUMOKA B OMNPEIACICHHH OCHOBHBIX
MOHSTUM, KOTOPBIE CTYJEHT 3aTPYIHAETCS UCIIPABUTh CAMOCTOSITEIBHO.

31-35

JlaH HeIOoCTaTOYHO TOJHBIH W HENOCTAaTOYHO pAa3BEPHYTHIH OTBET.
Jlornka W TIOCJICIOBATCIIBHOCTh H3JIOKCHHS WMEIOT HapYIICHHUS.
Jlomy1ieHbl OMMOKH B PACKPBITUU TOHSTHN, YHOTPEOICHHUH TEPMUHOB.
CTYJIGHT HE CIIOCOOEH CaMOCTOSITEIBHO BBIACIINTE CYIICCTBCHHBLIC U
HECYIIECTBCHHBIE TPU3HAKU M MPUIMHHO-CIIEJCTBEHHBIE CBSI3U. CTYIEHT
MOXET KOHKPETHU3UPOBATH O606HIGHHI:IG 3HaHUWs, JOKa3aB Ha IpUMEpax
X OCHOBHBIC TOJIOXEHHs TOJIBKO C MOMOIIBIO MpemnoiaBatens. PedeBoe
odopmiteHre TpeOyeT MOMPABOK, KOPPEKIIHH.

26-30

JlaH HeMoONHBIN OTBET, JIOTUKA U MOCIIEI0BATEIbHOCTD M3JI0KEHUS UMEIOT
CyLIECTBEHHbIE  HapylleHus. JlomymieHsl rpyOble OIIMOKK  Mpu
OTIpeNIeIeHNH CYIIHOCTH pacKpbIBAEMBIX MOHATHHM, TEOpHUil, SBICHHH,
BCIICJICTBHE  HETMOHMUMAHUs  CTYACHTOM MX  CYIIECTBEHHBIX W
HECYILIECTBEHHBIX NPU3HAKOB M CBs3el. B OTBeTe OTCYTCTBYIOT BHIBOJIBI.
YMeHHe pacKpbITh KOHKPETHBIE TMPOSBICHUS OOOOIIEHHBIX 3HAHWH HE
noka3zaHo. PeueBoe oopmienue Tpedyer nonpaBoK, KOPPEKIUH.

21-25
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JlaH HEMOJHBIA OTBET, MPEACTABISIONINNA COOOM pa3pO3HEHHBIC 3HAHUS
0 TEME BOIPOCa C CYIECTBEHHBIMH OMIMOKAMH B ONpEICIICHUSX.
[TpucyrcTByIOT (hparmMeHTapHOCTh, HEJIOTHYHOCTh H3IOKEeHUs. CTyHeHT
HE OCO3HAeT CBS3b JAHHOTO MOHSTHS, TEOPHUHU, SIBICHUS C APYTUMHU
00beKTaMU UCHMIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3ALMS U 1-20
JIOKA3aTeIbHOCTh M3J0XeHHsI. Peub HerpamoTHas. J(ONMOJHUTENbHBIE H
YTOYHSIIOLIME BOMPOCHI TPETNOIaBaTeNsi He MPUBOAAT K KOPPEKIIUH OTBETA
CTYJICHTA HE TOJbKO Ha MOCTABIICHHBIM BOMPOC, HO U HA IPYTHE BOMPOCHI
JIVICITATUTAHBIL.

He nomyueHsr 0TBETHI 110 0a30BBIM BOIIPOCAM JTACIUTUTHHBI. 0

PesynpTHpyromas oneHka onpezaensercs B cooTBeTcTBuU ¢ [lonoxenueM o 6amuibHO-
PEUTUHIOBOM CHCTEME OLIEHKHU 3HAHWW CTYIECHTOB.

Metoauka ¢popMupoBaHusi pe3yabTHPYIOLIEH OLlEeHKHU:

B xone Texymiero u pyoexHOro KOHTPOJIS CTYICHTBI MOTYT Habpats 0-100 6arios:

1-a pyOexHasi aTTecTalus - MaKcMMaabHO 50 6a/1710B, U3 HUX:

Or 0 mo 25 OamnoB (pyOexHas aTTecTtanysi) — KOMIBIOTEPHOE TECTUPOBAHWE WJIM IHChMEHHAs
KOHTpOJIbHAs padoTa;

Ot 0 no 25 GawioB (Tekymias OIICHKA) — aKTUBHAs pa0doTa 3a JaHHBIM IMEpUOJ HA JIA0OPATOPHBIX H
NPaKTUYECKHUX 3aHATHUSIX.

2-51 py0e:xxHas aTTecTalus — MAKCUMAaJIbHO S0 0a/110B, U3 HUX:

Or 0 mo 25 OauioB (pyOekHasi aTTecTalnysi) — KOMIIBIOTEPHOE TECTHPOBAHUE WM IHChbMEHHAS
KOHTpOJIbHAsI padoTa;

Ot 0 10 25 GansoB (TeKymias OleHKa)— akTUBHAs paboTa 3a JaHHBINA NepHo/1 Ha 1abOPaTOPHBIX U
MPAaKTHYECKHUX 3aHATHSIX.

IIpomeKyTOUHBIN KOHTPOJIb:

3auer WM IK3aMeH:

3a OTBET Ha 3aueTe WK K3aMeHe CTyAeHT noiydaer 0-50 6anos.

CryaeHThl, TIOJIYYMBIIME B XOJ€ TEKYIIErOo M pyOEeKHOro KOHTposist 56-100 GamioB, aBTOMaTHYECKU
MOJTy4aroT COOTBETCTBYIOIIYIO 3K3aMEHAIlMOHHYIO OLIEHKY MM 3adeT. Ecnm ctyneHT He Habupaer 56
0ayuoB Ui 3aueTa (PK3aMeHa), MM OH XOUYeT MOBBICHTH CBOIO OIICHKY Ha JK3aMEHE, TO OH MOXET
C/laBaTh 3a4eT MJIM SK3aMEH B MepHO/] SK3aMEHAIIMOHHON CECCUU.

PesynpTHpyromast OIleHKa pacCYMTHIBAECTCS 10 COOTBETCTBYIOIIEH (QoOpMylie ¢ y4eToM TeKyIei
yCIIEBaEMOCTH, PE3YyJIbTaTOB PyOEIKHBIX aTTECTALMI M YCTHOTO OTBETA HA HK3aMEHE WJIM 3a4eTe.

Ixkana UTOroBoi akaeMU4eCKOH yCIIeBAEMOCTH CTYACHTOB IO IMCLHUILJIMHE

Cucrema ouenok COI'Y
dopma Cymma Ouenka
KOHTPOJIA 0aJ110B
86 - 100 OTIINIHO
OK3aMeH 71-85 XOpOIIO
56-70 YJIOBJICTBOPUTEIHLHO
3aueT 56-100 3a4TE€HO
0-55 HE 3a4TEHO
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IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUSA KOMIIETEHIIUH HA Pa3JIMYHBIX ITanax ux ()OpMHpPOBaHHUS,
ONHMCaHNe WIKAJ OLeHUBAHUS

YpoBenb chopMHUPOBAHHOCTH KOMIIETEHIM A

«MuHUMAJIBHBI] «MHUHAMAJIBHBIH «Cpennnii ypoBeHb» «BbICOKH yPOBeHb»
YpOBeHb YPOBEHb) (71-85 6asi10B) (86-100 6an10B)
He JIOCTUTHYT» (56-70 6ans10B)
(MeHee 56 6as10B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposativi. chopmuposatrivl. chopmuposatbi. cpopmuposativi.
3uanna  otcyTcTByIOT, | ChopMupoBanbl 0Oa3zoBbie | 3HAHUSA obmupHbIe, | 3HAHUSA TBEpIbIC,

YMEHUSI W HaBBIKH HE | CTPYKTYPBHI 3HAHUH. CUCTEMHBIE. apryMeHTUPOBaHHbIE,
c(OopMHPOBaHEI. YMmenust pparmMeHTapHbl B | Y MEHUS HOCSIT | BCECTOPOHHHUE.
HOCSIT  PENPONYKTUBHBIN | PENpOAYKTHUBHBINA YMenust YCHEIIHO
XapaxTep. XapaxTep, MIPUMEHSIOTCS K
HemoHcTpupyercs MIPUMEHSIOTCS K | PELICHUIO KaK THUTIOBBIX,
HU3KUI YPOBEHB | PELICHUIO TUIOBBIX | TAK M HECTaHAAPTHBIX
CaMOCTOSITETbHOCTH 3alaHui. TBOPYECKUX 3aJaHUI.
IPAKTUYECKOI'0 HABBIKA. HemMoHcTpupyercs JemMoHcTpUpyercs
JIOCTaTOYHBIM  YPOBEHb | BBICOKHU YPOBEHb
CaMOCTOSITETIbBHOCTH CaMOCTOSITEIBHOCTH,
YCTONYHBOTO BBICOKas aJIallTUBHOCTH
IIPAKTUYECKOr0 HABbIKA. | MPAKTUYECKOI0 HaBBIKA
Onucanue KpuTepueB OLEHMBAHUS
OoOyuatomuiics Ob6yuaromuiics Oobyuarommuiics Oo6yuaromuiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET:
- CYLIECTBEHHBIC | - 3HaHMS | - 3HAHWE W NOHUMAaHUE | - TIyOOKHe, BCECTOPOHHHE
npobenbl B 3HAHUSX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | H apryMEHTUPOBaHHBIE
y4eOHOro MaTepuana; MaTepuana; KOHTPOJINPYEMOTO 3HaHUA MPOrpPaMMHOTO
- JIOITyCKAIOTCS | - HEIMOJHbIE OTBETHl Ha | 00beMa NPOrpaMMHOIO | MaTepHana;
NPUHLMITNAIEHBIE OCHOBHBIE BOIIPOCHI, | MaTepuaa; - TOJHOE  IIOHUMaHHue
omMOKK MpH OTBETE HAa | OMIMOKKM B  OTBETE, | -  TBEpAbIE  3HAHUS | CYIIHOCTH M B3aUMOCBSI3U
OCHOBHBIE BOIIPOCHI, | HEJOCTaTOYHOE TEOPETHUECKOTO paccMaTpuBaeMbIX
OTCYTCTBYET 3HAHHWE M | IOHMMaHHE CYIIHOCTH | Marepuaia. NPOLIECCOB U SIBIICHUH,
MOHUMAaHUE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CHOCOOHOCTD TOYHOE 3HAHHUE OCHOBHBIX
MOHATUI U KaTErOPUi; | -  HEyBEpPEHHbIE W | YCTAaHABIUBAaTh U | NOHATUH B pamkax
-HENIOHUMaHHe HETOYHBIE OTBETHl Ha | OOBACHSITH CBSI3b | 00CYKIAaeMBIX 3aJaHNH;
CYLIHOCTHU JOTIOJTHUTEJILHBIE MPaKTUKA W  TEOPHH, | - CHOCOOHOCTD
JIOTIOTHATENBHBIX BOTIPOCHI; BBISIBIISITH yCTaHaBJINBATh 17§
BOIIPOCOB B  paMKax | - HEJ0CTAaTOYHOE | IPOTUBOPEYHS, OOBSICHATH CBSI3b MIPAKTUKU
3aaHNl; BJIaJICHHE JINTEPATYpOH, | MpoOIEeMBI U | ¥ TEOpuH;
- OTCYTCTBHE YMEHHS | peKOMEHIOBAaHHON TEHCHIINU Pa3BUTHUS; - JIOTUYECKH
BBITIOJTHSTh POTPaMMOi - MIpaBUIIbHBIE U | TIOCJe0BaTeIbHbIE,
NPaKTUYECKUE 3alaHus, | TUCIHUIUIUHBL KOHKPETHEIE, 0e3 | comepkaTenbHbIE,
MPeyCMOTPEHHBIE - ymenue 0e3 rpyObIX | rpyOBIX omKOOK, | KOHKPETHBIE u
MPOrpaMMOi OmnoOO0K pemars | OTBETHI Ha | MCUEPIBIBAIONINE OTBETHI
JUCLUIUINHBL; MPaKTUYECKUE 3aJlaHHs, | OCTABICHHBIE Ha Bce 3aJaHusl, a TaKxKe
- OTCYTCTBHE | KOTOpHIE CleIyeT | BONPOCHI; JIOTIOTHUTENBHBIE BOIPOCHI
TOTOBHOCTH BBITIOJTHUTb. - yMEHHE  pemaTh | 9K3aMeHaTopa;
(cmocobHOCTH) K MPaKTUYECKUE 3aJaHusd, | - yMEHHe perarh
JUCKYCCUH U HU3KYIO KOTOpBIE CJIeyeT | MpaKTUYEeCKHE 3alaHus;
CTENEeHb KOHTAKTHOCTH. BBINOJIHUTB; - cBO0OIHOE
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- BJaJE€HUE OCHOBHOH
JIUTEPATYPOH,
PEKOMEHIOBaHHOM
IporpamMmou
JACUUIUINHBL,

HCIIOJIb30BAHUE B OTBETaxX
Ha BOIIPOCHI MaTEpPHAIOB
PEKOMEHOBAHHOM
OCHOBHOM u
JIOTIOTHUTEIIFHOM

- HaJIM4yue COOCTBEHHOM
000CHOBAaHHOM
MTO3UIUN o
o0cy)IaeMbIM
BOIIPOCaM.

Bo3moxHBI
HE3HAYHUTEIbHbIE
OTOBOPKH H
HETOYHOCTHU B
PaCKpBITHH  OTJIENBHBIX
MOJIOXKEHUH BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaX.

JTUTEPATYPHL.

Onenka
KOTJIUYHOY» / «3aYTEHO»

Onenka
«XO0pOoIIO0» / «3AYTEHO»

OneHka
«YyOBJIETBOPHUTEIHHO
» | «3a4TEHO»

Onenka
«HEYJ0BJICTBOPUTEJIH
HO» /HE 3a4YTEeHO

o .

9. YueOHO-MeTOoAMYECKOE U HH(POPMALIMOHHOE 00ecTeyeHue JUCIUIIMHBI

Jlureparypa
a) OcHoBHas1 JIMTEpaTypa

Knoteko A.B. Xumus tBepnoro tena / A.B. Knoteko, U.A. Tlpecusikos, FO.Jl. TpeTpsikoB. — M.:
W3nar. uentp «Akagemus», 2006. — 304 c.

Tpertbsikos 10./1., [TytnseB B.W. Benenue B xumuto TBepaodasubix matepuanos. M.: U3a-Bo Mock.
yH-Ta: Hayka, 2006. — 400 c.

VYBapo H.®. Xumus TBepmoro tena: yuedbHoe mocodbue / H.®. Vapos, }0.I'. Mareiimuna. -
HoBocubupck: HoBocubupckuii rocynapcTBeHHbIN TexHH4yeckuil yHuBepcuter, 2019. - 108 c. -
ISBN 978-5-7782-3831-2. - URL.: https://ibooks.ru/bookshelf/367844/reading

Becr A. Xumus tBepaoro tena. M.: Mup, 1988. —Y.1. - 558 c. U.2. — 336 c.

OU3NKO-XUMUYECKHE OCHOBBI CO3/IaHUS AKTHBHBIX MaTepuayioB: yueOHMK / M.®D. KympusHos,
10.B. Kabupos, A.I'. Pynckas u ap.; FOxubli ¢enepanbHbiii yHuBepcurer. — Poctos-Ha-/lony:
HOxub1il denepanpupiii yHusepcutetr, 2011. — 278 c. — Pexxum goctyma: mo MOAMHMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=241105

I'yceB A.M. Hanomarepuansl, HaHOCTPYKTYpbl, HaHOTexHOJOorTMH. — M.: OUSMATIIUT, 2009. —
416 c.

0) /lomoJiHUTE/IbHAA JIUTEpPaTypa

TpetbsixoB 10./1., Jlenuc X. Xumus u TexHoJIOrusl TBepAOo(a3HbIXx MarepuanoB. M.: MI'Y, 1985. —
253 c.

@uctyns B.1. ®usuka u xumus tBEpaoro rena, T.1, 2. M.: Meramnyprus, 1995. — T.1. — 480 c. T.2.
-320c.

@uctyns B.W.. HoBble MaTepuansl. CocrosHue, mpobnemsl, nepcnektussl. M.: MUCHUC, 1995. —
142 c.
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https://biblioclub.ru/index.php?page=book&id=241105

10. I'yceB, A.M. Hanoxpucrammmueckue wmarepuansl / AWM. I'yceB, A.A. Pemmens - Mocksa:
OU3SMATIIAT, 2000. - 224 c. - ISBN 5-9221-0075-0. - Tekcr: snexrponnsriii // 9bC "KoHcynbTaHT
cryaenta": [cait]. - URL: https://www.studentlibrary.ru/book/ISBN5922100750.html

11. Pam6umu, H.I'. ®usnueckue n XuMHIECKHE OCHOBBI HaHOTeXHOorui. / PamOuan H.I'. , bepé3kun A.
B. - MockBa: ®USMATIIUT, 2009. - 456 c. - ISBN 978-5-9221-0988-8. - Tekcr: 3eKTpoHHBIH //
OBC "Koncynbrant cryaenTa': [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785922109888.html

12. Ceprees, I'.b. Hanoxumus / CepreeB I'.b. - 2-e¢ usn., ucnp. m gom. - MockBa: M3marenbcTBo
MockoBcKoro rocynapcrsennoro yausepcurera, 2007. - 336 c. - ISBN 978-5-211-05372-4. - TekcrT:
anextponHsi // DbC "KoncynbTanT cTynenTa": [caitt]. - URL:
https://www.studentlibrary.ru/book/ISBN9785211053724.html

8) coepemennvle npogheccuonanvrsle 6a3vl OAHHBLIX, UHPOPMAUUOHHBIE CRPABOUHbIE
cucmembl, I1eKMPOHHbBIE 00PA306aAmMENbHBIE PECypPChl

ObecnieueH JOCTYI K COBPEMEHHBIM MPO(ecCHOHAIbHBIM 0a3aM JaHHBIX, HHPOPMALUOHHBIM
CIPAaBOYHBIM H ITOMCKOBBIM cHcTeMaM (TpedyeTcs peructpanus B 6ndmmoreke COI'Y):

N =

Khetagurov

oo

OBC

OnektponHas Oubianoreka nquccepranuu u aBropedeparos PI'b (b1 PI'B) (https://dvs.rsl.ru).
OBC «YuuBepcuterckas oubanoreka online» (https://biblioclub.ru).

OBbC «Hayunas snektponnas 6ubimmnoreka eLibrary.ru» (http://elibrary.ru.)
YuuBepcanpHas 06a3 nanubix East View (https://dlib.eastview.com). Jlorun: Khetagurov; ITapos:

ObC «KoncynbTanT cryaenTa». http://www.studentlibrary.ru

«OpaiiT» - o0Opa3oBarenbHas cpela, BKIIOYAIOU[ash BUPTYAIbHBIM YWTAJIbHBIM 3ai

y4EOHUKOB M YU€OHBIX MOCOOUI OT aBTOPOB U3 BEAYIIHUX BYy30B Poccuu 1Mo BCeM HanpaBJICHUSM U
cnienuanbHOCTIM (WWW.biblio-online.ru)

~

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

8. Cmpaounast mpaBoBas cucrema Koncynerant [Limroc (http://www.consultant.ru/).

CocTaB TN EH3HOHHOTO M CBOOOTHO PACTIPOCTPAHIEMOT0 MPOrPAMMHOT0

06ecneqeﬂml, B TOM YHUCJI€ OTCYECCTBCHHOI'0O IPOU3BOACTBA

Ne n/m HauMeHnoBanue Ne norosopa (JinueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 .
AHTHBUpPYCHOE Ne 17E0-180222-130819-587-185 ot 26.02.2018 .
3. nporpamMHoe obecrieuenre | 10 14.03.2019 r, npouiena no 2021 r.
KasperksyTotalSecurity
[Tporpamma ans O9BM Pa3pabotka cory CBueTEeNbCTBO 0
4 «baHk BonpocoB s rOCyJapCTBEHHOM pErucTpaluyd MporpamMMmbl s
' KOHTPOJISI 3HAHUI» OBM Ne 2015611829 or 06.02.2015 .
(6eccpouno)
5 Cisco Webex - Cucrema | OOO Atictexmorosop Ne J83-2020 ot 10.08.2020-
] poBe/IeHUs] BeOMHAPOB. 10.08.2021 r.
Cucrema moucka | Ne 795 ot 26.12.2020 r. (medcTBHUTENEH M0
6. TekcToBbIX 3amMmcTBOBaHMi | 30.12.2021r.) ¢ 3AO «AHTu-Ilnaruar»
«Antunnarnar.BY3»
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[TporpammHoOe CBoboaHoe IPOrpaMMHOE o0ecrieueHue
obecrieueHue s | (6eccpouno)
1. penaKTUpPOBaHUs
XUMHYECKHX opmyn  Isis
Draw
8 Cucrema tectupoBanus | Ne 468 or 03.12.2013 r. UIl Cynrarynun P.T.
' Sunrav WEB Class (6eccpouno)
2) pekomenoyemole uHmepHem - aopeca:
1. http://www.xumuk.ru
2. www.chem.msu.net
3. www.hij.ru
4.  http://www.fptl.ru/Chem block.html — paznuunbie yueOHO-MeTOIUUECKIE MATEPUAIIBI TIO XUMHH.
5. http://chemistry-chemists.com/Uchebniki.html - y4eOHukM, TpakTUKyMbl ¥ CIPABOYHHKH IO
XUMHH.
6. Caiit 0 HaHOTEeXHOJNOTHAX B Poccuu [Dnekrponnsiid pecypc]: http://www.nanoware.ru/
7. HanoTtexHomoruueckoe cooOIIeCTBO [DNEKTPOHHBIN pecypc]: Www.nanometer.ru
8. HuTepHeT-KypHa1 0 HAHOTEXHOJIOTHUSX. [ DJIEeKTpOHHBIN pecypc]: http://nanodigest.ru/
9. Hanorexnonoruu. Hay4HO-uH(MOPMAIMOHHBINA MOPTal MO HAHOTEXHOJOTHSAM [DIEKTPOHHBIH

pecypc]: http://nano-info.ru/
10. MaTepuajbHO-TEXHHYECKOE OCHAIIEHHE JUCHUIIJIMHBI

Y4eOHble ayauTOpPUM ISl TPOBEJCHUS 3AHATHH JIEKIMOHHOIO0 THIA, CEMHHAPCKOIr0 THIIA,
rpynmnoBbiIx M MHMHIUBHAYAJBHBIX KOHchILTaIII/Iﬁ, TEKYLIEro KOHTPOJA H l'lpOMe)KyTOqHOﬁ
aTrecTallii, a TaKKe CaMOCTOSITEIbHOW PadoThl 00y4arOIIMXCH: MPENOAABaTEIbCKUM CTON, CTYII,
CTOJIBI M CTYJIBS JUIsl O0ydarommxcs, kadeapa, KiaccHas JTOCKa.

O0opynoBanue: MyJIbTUMEIUINHBIN KOMIUIEKC (MPOEKTOP, IKPaH), HOYTOYK, KOJIOHKH C MPOrpaMMHBIM
o0OecnieueHrneM, BBIXOJAOM B ceTb IHTepHET W [OCTYymOM B JJIEKTPOHHYIO HH()OpPMaIOHHO-
obpazoBatenbsHyto cpeny COI'Y.

IMporpammuoe odecnieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
JIEMOHCTPAIIMOHHBIE U y4eOHO-HATJISITHBIE TOCOOUST (BHICOTIPE3CHTALIHS).

JlabopaTopus o0mieii, ¢Qu3nyeckoi M KOMJIOMIHOW XWUMHUM JUIS TIPOBEICHUS 3aHATHH
CeMHMHAPCKOr0 THIA, Ja00pPaTOPHBIX 3aHATHI, KYpPCOBOI0 MPOEKTHPOBAHMA (BBINOJHEHUS
KYPCOBBIX padoT), rpynnoBbIX ¥ MHAUBHAYAJBHBIX KOHCYJbTALMH, 2 TaKiKe CaMOCTOATEJIbLHOM
paGoThl 00y4YalOUIMXCH: TPENoJIaBaTeIbCKUN CTOJN, CTYJ, CTOJBl WU CTYNbd JJs 0Oydaroluxcs,
nabopaTOpHBIE CTOJIBI, KIacCHAast JOCKa.

MyabsTuMeauiinoe oGopyaoBanue: MynbTUMEAMMHBI TpoeKTOp ¢ 3kpaHoM (MynbTUMeIUNHHBIN
npoektop OPTOMA projector DX32, ¢ moTono4yHbIM KperuieHneM u Ha0. kabenelr — 1 mT. Kommbiorep
n/xowmr. kimacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuar — 1.

[Tporpammuoe o6ecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cuctema tectupoBanusi Sunrav WEB Class (beccpounoe I10); IIporpammuoe obGecniedeHue is
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynerant mmoc; Cucrema
IIOMCKa TEKCTOBBIX 3auMCTBOBaHUI «AHtumaruat BY3y; IIporpamma nins 9BM «bank BonmpocoB Juist
KoHTposisi 3HaHui»; [apant; Cisco Webex; JeMOHCTpallMOHHBIE W Y4YeOHO-HATJISAHBIC TOCOOUS
(Bugeomnpe3eHTaIus).

JlabopaTopHoe oGopyaoBanue: BriTsokHoit mkad - 1 mr. Monomep M-510 cranmapTHBId — 2 1IT.
Konopumerp KOK-2MIT — 1 mr. Kanopumerp KJI-5 — lmr. Pedppakromerp MPD 454B-2M ¢
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noaceerkoil — 1 mr. [Tonsspumerp kpyrosoit CM3 — 1 mr. Kongykromerp MAPK-603/1 — 1 mt. Becsr
nabopatopupie CAS MWI120 — 1 mr. Becwl maboparopusie mnpernusuonasie ET-300I1 — 1 .
Ananuszatop «9kcnepr-001» — 1 wt. Tepmocrar HUBER — 1 mit. pH-MeTp «Annon-4100» - 1 wr. pH-
MeTp-muiuBoasT™MeTp pH-150 MU - 1 mt. Becbt AND HL - 1 mt. Becet WT-250 - 1 mt. MarautHas
memanka [13-6110 - 1. bans BonsHas - 1 mr. Mukpockon «Mup 2» - 1 mt. pH-merp pH-340 — 1 mt.
Hentpudyra OIIH -3 - 1 mT.

KomnbloTepHblii Kiace A5 NPoBeIeHUs TeKyIlero KOHTPOJIsi 1 MPOMe:KYTOYHOI aTTecTanMu, a
TaKsKe CAMOCTOSITeIbHOM padoThl 00y4YaroUIMXcs:

IIPEI0IaBaTeNIbCKUI CTOJI, CTYJI, CTOJIBI M CTYJIbS JUIsl 0Oydaromuxcs, kadeapa, KiaccHas JoCKa.
OOopynoBanmne: KommbroTepbl Uil KOMIBIOTEPHOTO KJjacca B KOMIUIEKTE - C IPOrpaMMHBIM
obecrieyeHrneM, BBIXOJAOM B CeTb VIHTEpHET M JOCTYIOM B 3JIEKTPOHHYIO HH(OPMAILMOHHO-
obpazoBarensuyro cpeny COI'Y; uctounuku Oecriepe0oifHOTO mUTaHus, [ppon, KOMMyTaTop AJis Kiacca
D-Link DGS-10240, untepaktuBHas nocka 78 (1702070/15112/11344/2+ npoexrop Beno MX503.
IMporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpammuoe obecnieueHue ams
penaktupoBanus xumuueckux ¢Gopmyn Isis Draw (beccpounoe I1O); KoncynpranTt mmoc; Cucrema
IIOMCKAa TEKCTOBBIX 3auMCTBOBaHUI «AHTtuiuiaruat BY3»; Ilporpamma miigs 9BM «bank BolpocoB 1uis
KOHTpoJisi 3HaHui»; [apant; Cisco Webex; neMOHCTpanMOHHbIE U Y4eOHO-HArJIsAHbIE HOCOOUS
(BuEOnpE3EHTALINS).

Bubanorexka, B TOM 4Ymciie YHTAJbHBIA 3aJI: CTOJNBI M CTYJbS Ui OOYYarOIIMXCs, KOMIIBIOTEPHI B
KOMIUICKTE C IPOrPaMMHBIM 00ECIEYCHUEM, BBIXOJOM B Ce€Th VIHTEPHET U JOCTYIIOM B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0 cpeay COI'Y.

IMporpammuoe o6eciedenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
KoncynpranT mtoc; ['apant; Cisco Webex.

OBbC «Yuuepcuterckas oudnmmoreka ONLINE» https://biblioclub.ru

ObC «KoncynbsTanT ctynentay  http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

11. JInct 0oOHOBJIEHUSI/aKTyaIU3allUH
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