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Mporpamma avcumninHbl "Xumnsa TeepaoTenbHbiX Matepuanos”; 04.04.01 "Xumngs".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma avcumninHbl "Xumnsa TeepaoTenbHbiX Matepuanos”; 04.04.01 "Xumngs".

Mporpammy omucuunnmHebl paspabotan(a)(n) LouUeHT, K.H. (aoueHT) WrbipnuH B.I. (Kaghenpa HeopraHUy4eckoi Xummm,
Xummnueckuin nHctutyt um. A.M. Bytneposa), Valery.Shtyrlin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OK-3 FOTOBHOCTbIO K CAMOPa3BUTUIO, camopeann3aunm, UCronb30BaHUI0 TBOPHECKOro
noTeHumnana
OrK-1 CNOCOBHOCTBLIO MCMONBb30BATL N PA3BMBATb TEOPETUHECKME OCHOBbI TPAAULNOHHBIX U

HOBbIX Pa34EeNOB XMMUK MPU PELLEHUN NPOGECCUOHANBHBIX 3a4ad

OrK-2 BnafLeHUeM COBPEMEHHBIMW KOMMbIOTEPHbLIMU TEXHONOMMSIMU MPY NAaHWPOBAHNUM
nccnenoBaHuia, nonydyeHun n 06paboTke pesynbTaToB HayYHbIX 9KCMEPUMEHTOB,
cbope, 0bpaboTke, XpaHEHUW, NPEACTABNEHNN U NEPefaYe HayYHON MHGopMaLmm

MnK-2 BnafeHueM TEOPUEN 1 HaBblKaMy NMPaKTU4ecKon paboTbl B n3bpaHHoh obnacTtu
XUMKK

O6y4atoluniics, OCBOVBLINIA OUCUMUMNVHY (MOOYNb):

JlonxeH 3HaThb:

B pesynbtate 0CBOEHWS AUCLIMMNHBI 06YYatoWMIACS LONXKEH:

3Hatb:

OCHOBbI CTPOEHUS TBEPObIX TEN, TUMbI CBA3W B TBEPAbIX TENAX, OCHOBbI CUMMETPWMN KPUCTANNOB, TUMbl 1 POSb
[edhekTOB B TBEPAbIX TENAXx, TUMbl 1 NPUPOLY ha30BbIX NPEBPALLEHWIA TBEPALIX TEN, MEXAHN3Mbl TBEPAOMASHbBIX
NPOLECCOB; METOAbI CUHTE3a TBEPAbIX BEWECTB, B3aMMOCBS3M MEX Y CTPYKTYPOI U CBONCTBaMU KPUCTANNOB,
MarHWTHble, SNEKTPUYECKME, ONINEKTPUYECKNE U ONTUYECKME CBOMCTBA TBEPAbLIX TEN.

HonxeH ymeTb:

B pesynbtate 0CBOEHWS AUCLMMMHBI 06YYatoWMIACS JONXKEH:

YMmeTb:

OPVEHTUPOBATLCS B OMUCAHWSAX CTPYKTYP HEOPraHWYeCKNX COeANHEHNIA, CTPYKTYP OPraHnYecKnx KpUcTanios,
COEOVHEHNI BKIOYEHNS U KNATPaToB, aMOPMOHbIX TBEPAbIX TEN.

JHonxeH Bnagetb:
B peaynbtate ocBOEHUS AUCUMUNAHBI 0ByYatoWniAcs OONXKEH:
Bnapetb:

HaBbIKaMy MCMONb30BAHUS KOHLEMNLMIA 1 METOL0B XMMUW TBEPAOTENbHBIX MAaTepPVanoB Npy aHann3e CUHTE3NpPyeMbIX B
Xummnyeckom uHcTuTyTe M. A.M. ByTnepoBa TBepAOga3HbIX MaTe-pranos 1 Npu 06CyXAeHUN KPUCTaNIOXUMNYECKON
MHCPOPMaLM B KHUXHBIX U XYPHaNbHbIX N3AaHUsIX.

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

B pe3ynbtarte oCBOEHUA ONCLUMITNHDbI 06yqa+ouw||7|c;| OONXEH:
ﬂ.eMOHCTpl/IpOBaTb CMoCcoBHOCTb 1 FOTOBHOCTb MPUMEHATb NONy4YeHHble 3HaHNA Ha NpakKkTuke.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.1 OucumnnuHbl (Mogynn)" OCHOBHON NPOheCCUOHANbHOW
obpaszoBartenbHoi nporpammbl 04.04.01 "Xumms (XuMmns KOMNO3MLMOHHBLIX MATEPUANOoB)" 1 OTHOCUTCS K OMCLUMIMHAM NO
BbIOOPY.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.
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Mporpamma avcumninHbl "Xumnsa TeepaoTenbHbiX Matepuanos”; 04.04.01 "Xumngs".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 28 yaca(os), B TOM 4ucne nekuun - 10 yaca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas paborta - 44 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONSA ANCLUUMNIWHLIL: 3a4eT B 1 cemecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monynsi Cemectp (B yacax) pabota
MpakTuueckuellabopaTtopHble
Jlekumm 3aHATUA pabortbl
1 'Tl';:lla 1. Tema 1: CTpoeHune TBepabix 1 5 4 0 10
Tema 2. Tema 2: [ledhekTbl B TBEPAbIX
2. Tenax. 1 2 4 0 8
Tema 3. Tema 3: TBepao-gasHble
s npoLecchbl. 1 2 4 0 8
Tema 4. Tema 4: MeTtogpl cuHTE3a
4. TBEPObIX BEWECTB. 1 2 4 0 10
Tema 5. Tema 5: Baanmocessb mexay
5.|cTpyKTypOit 1 cBOMCTBaMN TBEPAbIX 1 2 2 0 8
Ten.
Ntoro 10 18 0 44

4.2 CopepxaHue aucCUUMIUHLI (MOBYNS)

Tema 1. Tema 1: CTtpoeHue TBepAbIX TEN

CvMMeTpust MONekyn 1 KpucTannos. XmMmyeckas CBs3b B TBepAblx Tenax. Keasmkpucranisbi.
NEKUNOHHOE 3aHaTue (2 yaca)

npakTu4eckoe 3aHatue (4 yaca)

Pasbop v aHan“3 NeKUMoHHOro MaTepuana, peleHve 3agad Ha onpeneneHne rpynmn CUMMETPUM KPUCTaNoB 1 TUMbI
XVIMUYECKUX CBSI3EN B TBEPObIX TENAX.

Tema 2. Tema 2: [edpekTbl B TBepabIX Tenax.

Tunbl padynopsnoveHns B kpuctannax. TodedHble aedpekTbl. LieHTpbl okpacku. ducnokauun. MNnaHapHble gedekTbl.
BaanmopneiictBrne nedpekToB 1 cBEPXCTPYKTYpbl. Kprctannorpadm-4yeckuii casur. bnouHble n 6eCkOHEYHO afanTuBHbIe
CTPYKTypbl. [popactaHne KpucTannos.

NEKUNOHHOE 3aHaTue (2 Yyaca)

npakTu4eckoe 3aHsatue (4 yaca)
Pasbop v aHannM3 nekUMoHHOro Matepuana, NnoaAroToBka U HanmcaHme KOHTPONbHOM paboThbl.

Tema 3. Tema 3: TBepno-cpasHbie npoLecchl.

TepmoavHammka cpasoBbix NpeepalleHmnii. Knaccngorkaums tsepaogasHeix peakumit. Tonoxu-Muyeckme u
TOMOTaKTUYECKME NpoLiecchl. Peakunm opraHnyeckux TBepabix BelwecTB. Mexa-HU3Mbl BaXHeRWnx TBepaodasHbIx
peakuuii. Ondpdoysmnst B TBEPABIX TENax 1 ponb AEPEeKTOB B TBEPAORAa3HbIX peakuusx. KuHeTnyeckue Mogenu
TBEpaodasHbIxX peakuuii. MeToapbl akTUBaLmMmM TBepaodpasHbix NpoLeccoB. eTeporeHHblii katanus. PocT kpucTannos.

NEeKUMOHHOE 3aHsATHe (2 Yaca)

npakTn4yeckoe 3aHsaTue (4 yaca)
Pasbop v aHann3 nekUMoHHOro Matepuana.

Tema 4. Tema 4: MeToabl CMHTE3a TBepObIX BELL,ECTB.

CtpaHnua 4 13 9.




Mporpamma avcumninHbl "Xumnsa TeepaoTenbHbiX Matepuanos”; 04.04.01 "Xumngs".

Mony4yeHne HeopraHN4YeCcKUx MaTepranoB KepamMmmM4eckummn 1 XumMmmyecknmm metogamm. Ilyro-sbie MeTofdpl, HaCTbINIbHOE
nnaeneHve, NPYMeHeHNe BLICOKOro AaBneHns. XuMmniyeckoe ocaxae-Hue ns rasosoi gpassl (CVD). OcobeHHOCTH
CVHTE3a opraHmyeckux TBepabix Ten. CuHTe3 HaHomatepuanos. [NonyyeHne aMopgoHbIX BelwecTs. Metoapl
BblpalUMBaHUS KPYMHbLIX KPUCTAN-NI0B U 3NUTaKkCUanbHbIX NOKPbLITUIA.

NEKUNOHHOE 3aHsaTue (2 yaca)

npakTu4yeckoe 3aHaTue (4 yaca)
Pasbop v aHann3 nekUMoHHOro Matepuana.

Tema 5. Tema 5: BaauMocBs3b MeXAy CTPYKTYpOM U CBONCTBaMM TBEpPAbIX Tesl.

MarHuTHble CBOMCTBA KPUCTANNOB. DNEKTPUYECKME CBOMCTBA TBEPAbLIX TeN. CBEPXNPOBOAN-MOCTb. [InanekTpnyeckme u
OMTMYECKUE CBOMCTBA TBEPLAbIX MaTepranos. [MNepexonbl MeTann-HemeTann. @eppounkn. PeppoanekTpukn un
aHTMeppoanekTpukn. OCOBEHHOCTU aMOPMHbIX Ten. XXumkue Kpuctanbi.

NEKUNOHHOE 3aHaTue (2 yaca)

npakTU4eckoe 3aHatue (2 yaca)
Pasbop v aHan“3 neKUuMoHHOro Matepuana.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAayYIHo)

CamocTtosiTenbHas paboTta oby4atowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocToaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pazpenos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatowmecs YnutaoT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBeHHble Ha 3aKpeneHne
3HaHWA 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWmXCs PernaMeHTUpyeTcs HOPMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aumm 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeAeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHUBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYpEXaeHNs
BbICLWEro npodgoeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmsepcureta

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEeHO4YHble MaTepualibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpyeMbIM pedynbTatam oby4eHus No SUcUMnIvHe (Moaoynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLEHKYM MO AMCUMNNHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;
- KpUTEPWM OLIEHMBAHNS 01K KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0eicTBUSM 0byHatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHUE oucUMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHne OCHOBHOW 1 LOMONHUTENLHOW y4ebHOM nuTepaTypbil.
Nutepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (160 B 060MX N3 HKX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe 6UBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npasoobnanatensimu;

am PAEKTPOHHBH
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Mporpamma avcumninHbl "Xumnsa TeepaoTenbHbiX Matepuanos”; 04.04.01 "Xumngs".

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

cauT - http://urai.net.ru/crystal/p21aal.html
caur - http://www.eunnet.net/metod_materials/wm5/symmetry.htm
cant - http://cultinfo.ru/fulltext/1/001/008/102/214.html

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)

PaboTa cTyaeHTa 3aknoyaeTcs B YETKON OPraHN30BaHHOCTW CBOEl AestenbHocTu. CnywaHue nekummn Tpebyet
Hanpsi>XeHHOro, COCPEA0TOYEHHOrO BHUMAHMWS!, MO3TOMY HAAO0 NPUrOTOBMUTLCS K 3anncy A0 Hadvana 3aHsTuil. Ytobbl nerye
3arnoOMHUTL U3Naraemblii MaTepmar, He0bXo0AMMO ero NoHNATb, Pa30bpaTbCsl B CUCTEME HAYYHbIX MOHSATUIA, KOTOPYIO aeT
nektop. CnywaHue y4ebHol nexumm - 370 HeOBX0AMMOE, HO HE LOCTATOYHOE YCNOBME CO3HATENBHOMO U NPOYHOrO
YCBOEHMS 3HaHWIA. Jlekumio HeobxoamMMo 3anucaTtb - TONbKO TOMAa NEKUWs CTaHET UCTOYHUKOM NS JanbHerwWwen
CaMoCTOsTENbHOM paboThl, paboThbl ¢ yHeOHUKAMU U HAYHHO NUTEPaTYPOA.

Mpouecc opraHM3aumn caMocTosTeNnbHOM paboThbl CTYAEHTOB BK/toYaeT B cebs cneayolwme aTansbi:

- NOAroTOBUTENbHBIV (ONpeneneHne Lenei, CocTaBneHe NporpamMmmel, NoLroToBKa METOANYECKOro obecneyeHusl,
noaroToska obopynoBaHuMs);

- OCHOBHOW (MCMOMb30BaHNE NPUEMOB MoncKa MHAPOPMAaLINK, YCBOEHUS, NepepaboTkm, NPUMEHEHNS, Nepeaayn 3HaHui,
doVKCrpoBaHMe pe3ynbTaTos, CaMoopraHm3aums npouecca paboTbi);

- 3aK/OYUTENBHbIN (OLl,eHKa 3HA4YMMOCTWN N aHaNn3 pe3ynbTatos, UX CVICTeMaTVI3aLI,I/IF|).

MpakTuyeckne 3aHATAS NPOBOLATCS MOA4 PYKOBOLCTBOM Npenonasartens B ydiebHol ayantopmu. OHW HanpasneHbl Ha
YCBOEHME U yrnybneHne Hay4HO-TEOPETUHECKUX 3HAHUIA U OBNAAEHNE ONPELENEHHBIMA METOLAMI CAMOCTOSTENbHOW
paboTbl. B npouecce Takux 3aHsTMiA BoipabaTbliBalOTCS, B TOM YUCHE, U MPAKTUYECKUE YMEHUS (BbIYUCIEHMUS, PACHEThI,
1cnonb3oBaHmne Tabnu, CnpPaBoOYHNKOB, AMArpPaMM, HaBbIKM NMPOBEAEHNS NabOPaATOPHbIX OMbITOB).

Mepen NPakTU4YECKUM 3aHATUEM CNellyeT U3y4ynTb KOHCMEKT NeKUUM U peKOMeHOBaHHYI0 Npenoaasartenem nurepatypy,
obpallas BHUMaH1e Ha NpakTUieckoe NpuMeHeHne Teopun 1 Ha MeTOLMKY pelleHns TUMoBbIX 3aaay. MNpu peleHun
NpeanoXeHHon 3a4adn Hy>XHO CTPEMUTLCS He TOMBKO K MONYyYeHWIo NPaBuibHOMO OTBETA, HO U YCBOWUTL 00LWUiA MeToq
pelieHnst NogobHbIx 3anay. [ns BeoeHNs 3anucei Ha NPakTUYECKUX 3aHATUSAX 0ObIYHO 3aBOAT OTAENbHYIO 0bLLyt0
TeTpadp.

10. MepeyeHb MHCGPOPMALIMOHHBIX TEXHOIOTMI, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pPa30BaTe/IbHOrO
npouecca no gucuuniInHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecrneyeHust U MHGOOPMAaLLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHUN 06pa3oBaTebHOro npoLlecca no
AMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpamMMme AUCLMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npowecca no gucuunanHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTDI:

MoMelueHns ons caMoCTOATENBbHON PaboThbl 0BYYaOLWMXCS, YKOMMIEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3aNEKTPOHHYI0 MHCPOPMaLMOHHO-00pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun ons KOHTakTHOW paboTbl C MpenonasaTeneM, yKoMNneKkToBaHHble cneumnanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbSA).

am PAEKTPOHHBH
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Mporpamma avcumninHbl "Xumnsa TeepaoTenbHbiX Matepuanos”; 04.04.01 "Xumngs".

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauumuv npenogasaHus aucUNNIUHbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaANUAOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCs MHBAIMAAMI U INLAMW C OFPaHN4YEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOrO KOHTEHTA [/l ero BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX NoNb30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb O4HY U TY Xe MHhopMaumio U3 pas3HbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOpPMaLNio BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHo;

- NPVMEHEeHNe NPOrpaMMHbIX CPEACTB, 06ecnevMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNMHON, 3a CHET aNlbTepPHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NPYMEHeHNe ANCTaHUMOHHbIX 0B6pas3oBaTenbHbIX TEXHONOMI Ans nepenadn MHOPMaLUK, opraHu3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl obyyatollerocs ¢ npenoaasatenem, B TOM Yucne Be6GUHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl ANS NPOBEAEHNS BUPTYaNbHbIX NEKLIMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4aCTHNKOB
OMCTaHUMOHHOro 06y4yeHus, NPoBeIeHNS CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamn 1 3aWuTbl BbIMONHEHHbIX paborT,
NpoBeIeHNs TPEHVUHIOB, OpraHM3aLmmn KONNeKTUBHOWM paboThbl;

- NPVMEHEHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOI WA Osi OpraHM3aummn GOOPM TEKYILEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYEHMe NPOOONXUTENbHOCTY caa4ym oby4atolyMMcs UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BOSMOXHOCTSAMU
3[10p0Bbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOOMXWTENbHOCTU caa4m 3a4éta UM sK3aMeHa, MPOBOAUMOro B MMCbMEHHON chopMme, - He Bonee 4yeM Ha 90 MUHYT;
- NPOAONIXNTENbHOCTM NOAroTOBKM 06yyatollerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IrOC BO n yyebHbiM nnaHoM no HanpasneHunto 04.04.01
"XvMus" n Marnctepckon nporpamme "XvMmnsi KOMMO3MLIMOHHBbIX MaTepuanos".
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Mporpamma avcumninHbl "Xumnsa TeepaoTenbHbiX Matepuanos”; 04.04.01 "Xumngs".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 Xumns 1BepaoTe/ibHbIX Marepmnanos

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodomnb NOAroTOBKN: XUMUA KOMOO3ULMOHHBLIX MaTepuanos
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1 .UupenbcoH, B.I'. KBaHToBas xumms. Monekynbl, MONEKYNSPHbIE CUCTEMBI U TBEPbIE Tena. [ONeKTPOHHbIN pecypc] ?
OnekTpoH. aaH. ? M. : ispatenbctBo 'Mabopatopus aHaHuii', 2014. ? 522 ¢. ? Pexum foctyna:
http://e.lanbook.com/book/66357

2.MartyxuH, B.J1. ®n3unka TBEpaoro tena. [OnekTpoHHbI pecypc] / B.J1. MatyxuH, B.J1. Epmakos. ? OnekTpoH. aaH. ?
CI6. : Nanb, 2010. ? 224 ¢. ? Pexum poctyna: http://e.lanbook.com/book/262

JdononHutenbHaa nuteparypa:

1. Nopenuk, C.C. MaTtepuanoseneHve nonynpoBOLHNKOB N AN3NEKTPUKOB. [OnekTpoHHbIn pecypc] / C.C. MNopenuk, M.4.
Hawesckuin. ? OnekTpoH. gaH. ? M. : MMCUC, 2003. ? 480 c. ? Pexum poctyna: http://e.lanbook.com/book/1816

2. XeHHeit, H. Xumunsa tBepporo tena. ? M. : Mup, 1971 .7 228 c.

3. Kperep @. Xummns HecoBepleHHbIX kpuctannos. - M.: Mup, 1969. - 655 c.

4. Kpuctannoxumms / I'. B. bokwnia .? N3a. 3-e, nepep. n gon. ? Mocksa : Hayka, 1971 .? 400 c.
6. TeepoogpasHbie peakumm / 0. [. Tpetbskos .? Mocksa : Xumng, 1978 .? 359 c.

7. l'yces, A.N. HectexnomeTtpus, becnopsnok, 6AMXKHWA 1 fanbHWUn NOPSAAOK B TBEPLOM Tene. [DNeKTPoHHbI pecypc] ?
OnekTpoH. gaH. ? M. : duamatnut, 2007. ? 856 c. ? Pexxum goctyna: http://e.lanbook.com/book/2681
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Mporpamma avcumninHbl "Xumnsa TeepaoTenbHbiX Matepuanos”; 04.04.01 "Xumngs".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.1 Xumns 1BepaoTe/ibHbIX Marepmnanos

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodomnb NOAroTOBKN: XUMUA KOMOO3ULMOHHbLIX MaTepUanos
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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