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3aouHas 3 108 6 6 87 9 9K3aMeH

MaxaukaJia, 2026




1. HEJIb OCBOEHUSA JIMCHUIIVIMHBI (MOYJIS)

JucuuiuinHa «CoBpeMeHHble po0IeMbl MaTepUATIOBEIEHUA» OTHOCUTCS K OJIOKY IUCIU-
wivH 1o BeiOopy. Kypc sBisiercst cnenuanbHON JUCIUTUIMHOM, YTyOIsoniei 3HaHus CTYIEHTOB
B 001acTH (PU3UYECKOM, OPraHN4eCKOl, HEOPraHUYECKON XUMHHM, JONOJHSIS KJIACCHUECKUN Kypc
uHpopManreil 0 COBPEMEHHBIX METO/IaX UCCIIECIOBAaHUS CHHTE3a, HOBBIX pe3yJIbTaTaX B U3yYCHUU
IIPOLIECCOB U CBOMCTB MAaTEpPUAJIOB.

OObeKTaMH M3y4EHUs SBISIOTCS METAJUIbl, CIUIABBI, XUMHUYECKUE COCAMHEHUS, TOIYIpO-
BOJIHUKU M JUAJIEKTPUKH, a Takke pU3ndeckue U (PU3NKO-XMMUYECKHUE SBJICHUS, COIPOBOXKIAI0-
IIKE MPOLECCHI UX MOydeHuUs, 00pabOTKH U 3KCILTyaTalllu.

N3yuenune AUCHUILIMHBI CIIOCOOCTBYET Pa3BUTHIO [TO3HABATEIBHBIX HHTEPECOB, HHTEIICK-
TyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH, CAaMOCTOSATENBHOCTH B IPUOOPETEHUH HOBBIX 3HAHU.

Lenbto u3yueHus: AUCHUIUIMHBL «COBpEMEHHBbIE MPOOJIEMbl MAaTEPUATOBEACHUN» SABISACTCS
IIOJIyYCHHUE 3HAHUM O MPEBPALLCHUH BEIIECTB, IIPU KOTOPBIX M3 MOJIEKYJI OJHMX BELIECTB IIyTEM
COEZIMHEHMS], PA3JIOKEHUS U TIEPErpyNIUPOBOK BXOAALIMX B HUX aTOMOB 00pa3yroTCs MOJIEKYJIbI
JIPYTUX BEHIECTB; OBJAJCHHE CTYACHTAMH 3HAHUSAMH (H3UKO-XMMHYECKHX 3aKOHOMEPHOCTEH U
YMEHHMEM HCIO0JIb30BATh UX JUIsl IOHUMaHUS U UCCIIEI0BaHMS MPOLIECCOB XKU3HEACITEIbHOCTH.

Ko xomme- NHauKaTopsl 10CTHKEHUST KOMIIETeH-
Coaep:xxanue KOMIETEeHUNH .
TeHIUH nHit

[1K-3 [TK-3 Cnocoben ocymectBisate | [IK 3.1. 3HaeT OCHOBHBIC METO/bI aHAIH-
aHaJIu3 Pe3yJIbTaTOB HAyYHbIX 3a, cUCTeMaTu3aluuu U 000O0uieHus pe-
UCCIICIOBaHU, IPUMEHSTH UX 3yJIbTATOB HAayYHBIX MCCIICOBAHUHA B XU-
IPU PELICHUH KOHKPETHBIX MHUH, METOJIbl cOopa M 00pabOTKH Hayy-
HAYYHO-HCCIIEIOBATEbCKUX 3a- | HBIX (DaKTOB B 00JaCTH TEOPHH U METOJHU-
nad B cepe Hayku U o0Opa3oBa- | KU OOy4eHMsS XUMHUM JAJs PELIeHUs KOH-
HUSI, CAMOCTOSITEIIEHO OCY- KPETHBIX Hay4YHO-HCCIIEJOBATEIBCKUX 3a-
IIECTBJIATh HAYYHOE UCCIIEZOBA- | Jau; 0COOEHHOCTH MOCTAaHOBKH 3a/a4 JUIs
HUE MCCIJIEIOBATEIbCKON padOThl ydaluxcs B
00nacTH XUMUH.

IIK.3. 2 VYMeeT NpuMEHSTb H3BECTHbHIE
METO/bI aHallu3a U CUCTeMaTH3alluM JIaH-
HBIX IS PEUICHUS HCCIIEA0BATEIBCKUX
3ajiay; JAenaTb COOCTBEHHBIE BBIBOABI Ha
OCHOBE COOpaHHBIX JAaHHBIX, Pa3BUBAThH
METOAMYECKUE UJEH, IPOEKTUPOBATh COO-
CTBEHHBIC METOAMUYECKUE MPOIAYKTHI; TPO-
eKTHpOBATh IEAarorMuyecKue CIeHapuu
CaMOCTOSITENIFHOTO BBIXOJ[a YYAIIUXCS B
MCCIIEIOBATENbCKYI0 TO3MIMI0 10 OTHO-
HICHUIO K U3y4aeMOMY COJICPKAHUIO
I1K.3.3. Bnaneer

HaBbIKaMU cO0pa U 00pabOTKU HAYUHBIX
(bakToB, cucTeMaTU3aluu U 0000IICHUS
pe3yIbTaTOB HAyYHBIX UCCIICIOBAHUI B
XMMUU 7151 pEIIeHHs] KOHKPETHBIX Hay4-
HO-MCCIIEIOBATEIhCKUX 3a71a4.

[1K-6 Crnocoben npoexktupoBath Gop- | [IK-6.1 3HaeTr TeopeTnyeckue OCHOBBI
MBI ¥ METOJTI KOHTPOJISI Kave- OLIEHKM KadecTBa XMMHYECKOro 00pa3o-
cTBa 00pa30BaHusl, pa3IMyHbIe BaHUs; OCOOCHHOCTH JHMAarHOCTHKH pe-




3yJbTaTOB OOYYECHHS XMMHH B 00Opa3oBa-
TENBHBIX YUPESKICHHUSIX Pa3HBIX THIIOB,
METOJBl CTATUCTHYECKOTO  YIPABICHHS
KauyeCTBOM.

[IK-6.2 YMmeeT mnpoeKkTUpOBaTh H3MEPH-
TEIbHBIC MAaTEpPHaNbl I JTUATHOCTUKU
00pa30BaTEeNbHBIX PE3YJIbTATOB Pa3HBIX
TUIIOB, B TOM YHCJIE€ M C UCIOJIb30BaHUEM
WHQPOPMAIIMOHHBIX TEXHOJIOTHH; yMeeT
pa3pabaTeiBaTh U HUCIOJIB30BaTh HHCTPY-
MEHTapHii JUisi cOopa aHHBIX O 3HAYCHU-
X TOKa3aTeliell KadecTBa M YPOBHS YIO-
BJICTBOPEHHOCTH 3aHMHTEPECOBAHHBIX CTO-
poH KaudecTBOM mporecca OV, mpoekTu-
poBaTh (OHIBI OLEHOYHBIX CPEICTB IO
XUMHUHN

BHJIbI KOHTPOJILHO-
U3MEPUTEIIBHBIX MAaTEPHUAIIOB, B
TOM YHKCJIE C UCIIOJIb30BAHUEM
UH(POPMALIMOHHBIX TEXHOJIOTHI

2. MECTO JUCHUILIMHBI B CTPYKTYPE OCHOBHOM MPO®ECCHOHAJBHOM
OBPA3OBATEJBbHOMN MPOI'PAMMBbI
Hucnurmuaa b1.B.JIB.03.01. «CoBpemeHHBIE MTPo0OIeMbl MaTepUATIOBEACHHUI» BXOAUT B CO-
CTaB IUCIUIUIMH 10 BEIOOPY BapUaTUBHOM 4acTu (GopMHpyeMasi y4aCTHUKaMH 00pa30BaTeIbHBIX
oTHOWEHWH. /)i M3y4eHus: MTUCIUIUTMHBI CTYICHTBI UCIIOJIB3YIOT 3HAHMS, YMECHUSI U HAaBBIKH CJIC-
IyIOIIUX 0a30BbIe JUCIUTUIMHBI OaKaaBpuaTa: XuMus, Gu3nka, Gu3ndecKas XUMHs, MaTEMaTHKa,
KPUCTAJIOXUMHUS, OUOJIOTHS.
3. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 11O JUCHUIIJIMHE (MOYJI1O)
JlucuuninuHa HampaBlieHa Ha (OPMHUPOBAHME CIEAYIONIMX KOMIIETEHIIUN BBIMYCKHHKA:
ITK-3,ITK-6.
B pesynbrate n3yuenus Moayis o0ydaronuecs J0KHBL:

Koax xommneren-

3Haer YmMmeer Baaneer
11070
ITK-3 Crocoben OCHOBHBIE  METOJIbI | IPUMEHATh HW3BECTHBIE | HaBblkamu cbopa n obpa-
OCYULIECTBIISITh aHalIM3a, CUCTEMATH- | METOIbI aHAJW3a U CH- | BOTKM HayyHbIX GpaKTOB, cu-

aHaJIU3 pe3yJbTa-
TOB Hay4YHBIX HC-
CJI€JOBaHUM, IPU-
MEHSTh UX MPH
pelIeHnH KOH-
KPETHBIX Hay4HO-
UCCIIEIOBATEIh-
CKHUX 3a7a4 B ce-
pe Hayku u oOpa-
30BaHMsI, CAMOCTO-
ATEIBHO OCY-
IIECTBIIATH Hay4-
HOE MCCIIeIOBaHNE

3aliid U 0000IeHus
pe3ynbTaToB  Hayy-
HBIX HCCIIEJOBAaHUH B
XHUMHH, METOIbI COO-
pa u  00paboTku
HAay4YHBIX (AKTOB B
o0jacTu Teopuu H
METOJIMKH OOY4YECHHUS
XUMHH I PEIICHUS
KOHKPETHBIX  Hay4-
HO-

HCCIIEIOBATENbCKUX
3aJa4; OCOOCHHOCTHU
IMOCTAHOBKHM  3aj]a4
JUISL  ACCIICAOBATEIb-
CKOW paboThl yuya-

CTeMaTHU3allMl JaHHBIX
JUTSL PEIICHUs UCCIEe0-
BaTeILCKUX 3ajad; Je-
JIaTh COOCTBEHHBIE BEI-
BOJBI Ha OCHOBE CO-
OpaHHBIX JAHHBIX, pa3-
BHUBAaTb MCTOANUYCCKHUC
U7, TPOEKTUPOBATH
CcOOCTBEHHEBIE METO/IH-
YECKHE MIPOYKTHI;
MPOSKTUPOBATh  Tie/Ia-
TOTUYECKHE CIEHAPHUH
CaMOCTOSITEILHOTO BEI-
X0Jla YYalluXxcsi B HC-
CIIEJIOBATEILCKYIO  TI0-
3ULMIO 110 OTHOIIECHHIO

cTemaTtusaumnmn n obobuieHma
pe3ynbTaToB HAayYHbIX UC-
cnepoBaHUii B XMMUK Ana
peweHnA KOHKPEeTHbIX Hay4-
HO-MCCNef0BaTe/IbCKUX 3a-
Aau.




muxcsi B 00NacTH | K HW3y4aeMoMy COep-

XUMUH. YKAHUIO
[1K-6 Cnocoben TEOPETUYECKUE OC- | MPOCKTUPOBATh HW3Me- | - NEHCTBUSAMH Pa3pabOTKH
MPOEKTUPOBATH HOBBI OIICHKM Kadye- | pUTCIIbHBIC MaTepHAaIIbI U HCIIOJIb30Ba-
(GOpMBI M METOJIBI | CTBA ~ XMMHYECKOTO | JIJIsl AMATHOCTHKHM 00pa- | HUsS y4eOHO-
KOHTPOJISI KQuecTBa | 00pa3oBaHUs;  0OCO- | 30BaTENbHBIX Pe3yJbTa- | MPOrPaMMHOM u
oOpa3oBaHus, pa3- | OGHHOCTH  JMarHo- | TOB Pa3HbIX THIIOB, B | Y4eOHO-METOJIUYECKOM
JUYHBIC BUJIBI KOH- | CTUKM  PE3YJIbTaTOB | TOM YHCIIC U C UCIOJb- | JIOKYMCHTALUU JUIS
TPOJIBHO- oOy4YeHHs] XMMHHM B | 30BaHHEM HHGOpMAIU- | OOeCIICUCHUS 00-
HU3MEPUTEIbHBIX 00pa3oBaTeNbHBIX OHHBIX  TEXHOJOTHH; | pa30BaTEIbHOTO MPOIeC-
MaTepHaJioB, B TOM | YUPSKICHUAX  pa3- | yMeeT pa3pabaTeiBaTh M | ca B MPEIMETHOH 00-
YHCIIE C UCIIOJIB30- | HBIX THUIOB, METOJIBI | HCIIONB30BATh HWHCTPY- | JacTH «XUMHUS Ha
BaHMEM MHPOPMA- | CTATHCTUYECKOTO MEHTapHii Juii cOOpa | COOTBETCTBYIOIEM
[MOHHBIX TEXHO- yIOpaBlieHUs  Kade- | JaHHBIX O 3HAYCHUSAX | YpOBHE 00pa30BaHUs
JIOTHi CTBOM. mokazaresieii KadecTBa

U YpOBHS YJIOBIIETBO-
PEHHOCTH 3aMHTEPECO-
BaHHBIX CTOPOH Kade-
ctBoM npouecca OV,
MPOEKTHPOBATH (HOH]IBI
OLIEHOYHBIX CPEJCTB IO
XUMHUHU

4.0bbEM JJUCIUIIJIMHbI (MOAYJIS)
OO0wast Tpy10eMKOCTh JUCLMIUIMHBI cOcTaBisieT 3 3aueTHble eauHuubl (108 waca). ducru-
IUIMHA U3y4aercs B 4 ceMecTpe.

OYHASA ®OPMA OBYYEHUA

TpynoémkocTn
" B 1.4. mo cemect-
Bup yueoHoii padoThl
yac. pam

Nel
OO0mast Tpy10éMKOCTb TUCIUILIMHBI IO Y4€OHOMY IJIaHY 108 108
1. KonrakrHas padora:
nekiuu (00IIee KoJI-BO 4acOB, BKITIOYAs TPAKTUUYECKYIO MTOJI0- 14 14
TOBKY)
MIPaKTUYECKHE 3aHATHSI, CEMUHAPBI U M. (00111ee KOJI-BO YacoB, 16 16
BKJIIOYasl IPAKTUYECKYIO IOJTOTOBKY)
nabopaTopHbIe 3aHITHS (00IIIee KOJI-BO YacOB / BKITIOYAS MpaK-
THYECKYIO MOATOTOBKY)
KypCOBOE IIPOCKTHPOBAHUE
IpYIIOBBIE, UHANBHIyaTbHbIE KOHCYIbTALMU U UHBIE BHUJIBI
y4eOHOH e TeNFHOCTH, TTPEyCMaTPUBAIOIINE TPYITIOBYIO FITH
VHAMBUIYAIBbHYIO paboTy 00yJaromuxcs ¢ NpernoaaBaresieM
2. O6beM camocTOsITEIbHOU padoThl o0yuyarommxcsi(CPC) 69 69
B TOM YHCJI€ YaCOB, BBIICJICHHBIX HA MOJTOTOBKY K 9K3aMEHY 9 9
(3auery)
By mpoMekyTOYHOTO KOHTPOJIS: 108 | ok3ameH




3AOYHASA ®OPMA OBYYEHMUSA

TpynoémkocTb
. B 1.4. mo cemecr-
Buna yueOHoii padoThl
yac. pam

Nol
OO01mas Tpy10éMKOCTb TUCIUIUIMHBI 10 y4eOHOMY IIJIaHy 108 108
1. KonrakTHas padora:
nexuuu (ob1ee KoJI-BO 4acoB, BKIIOYAS MPAKTUYECKYIO MOATO- 6 5
TOBKY)
NPaKTUYECKHUE 3aHATH, CEMUHAPHI U Tp. (001Iee KOJI-BO YacoB, 6 5
BKJIIOYAsl IPAKTHYECKYIO OJIFOTOBKY)
nabopaTopHbIe 3aHATHS (00IIee KOJI-BO YaCOB / BKJIFOYAs IPaK-
TUYECKYIO MOATOTOBKY)
KypCOBOE MPOEKTUPOBAHUE
IPYNIOBbIE, UHIUBUyalbHbIe KOHCYIbTAIIMHA U UHBIEC BUIIBI
y4eOHO eATeTbHOCTH, IPEAYCMATPUBAIOIINE TPYIIIOBYIO HITH
WHAMBUAYAIbHYIO pa0oTy 00yUaroluxcs ¢ mpernogaBaTesieM
2. O0bem camocTosTe/LHOI padoThl o0yuaommuxcs(CPC) 87 87
B TOM YHCIIE YaCOB, BBIJICJICHHBIX Ha MOJIFOTOBKY K dK3aMeHY 9 9
(3auety)
Bun npomexxyTo4yHOro KOHTPOJIS: JK3aMeH

5. COAEP)KAHUE JUCHUIIINHBI (MOJIYJIS)

ouHasi popMa 00yueHuUs

HaumenoBanue TeMbl (pa3aeJia)
AMCUMILINHBI (MOTYJIs1)

Oomas
TPYAOEM-
KOCTh B
akaja.gyacax

TpyaoémkocTs o BUAaM yueOHbIX 3aH1-

THH

(B akaja.yacax)

Jlex/
np.noj
I.

JIao /
np.noj
I.

IIp/
Mp.MOAT.

Cp

KepaMI/IKa 1 KOMIIO3UThI: CUHTE3,
METO/Ibl, HOBEHIIINE TEXHOJIOTHH.
Creksoo0pa3Hble U aMOpQHBIE Ma-
Tepuanbl6 NpoOIeMbl CHHTE3a U
IMPUMCHCHUA

29

4

4/4

21

ToHKUME NIJICHKU U NTOKPBITUS B CO-
BpEMEHHOM Ipou3BojicTBe. CHUHTE-
TUYECKHUE KPUCTAIIIBI U POJIb B XU-
MHYECKOW MPOMBIIUIEHHOCTH. J{u-
JJIEKTPUYECKUE MAaTEepUaIbl U UX
CBOMCTBA.

34

6/6

24

MarnutHble Matepuansl. HoBbie
BBICOKOTEMIIEPATYPHBIE CBEPXIIPO-
BOJHMKH U MPOOJIEMBbI UX CHHTE3a
MeTobl M TEXHOJIOTUN TOJTYYEHUS
MarepuajioB C HOHHOW U JJEK-
TPOHHOU IPOBOAUMOCTHIO. Iloiry-
IIPOBOJHHUKOBBIE MaTepuainbl. buo-

36

6/6

24




MaTCpurajibl U OMOTEXHOJIOTHH

Kypcosoe npoekmuposanue X -
Koncynemayus k sxzameny X -
Iloocomoska k ak3ameny (3auemy) 9 X
Hrtoro: 108 14 16/6 51

3a04Hasi popma 00ydeHus

HanMeHoBaHue TemMbl (pa3jea)
JMCIUNJIMHBI (MOXYJISA)

Oo6mas Tpy-
J0EMKOCTD B
aKaj;.gacax

TpyaoéMKOCTh 10 BUAAM YUeOHBIX 3aHATHH

(B akaja.yacax)

Jex/
Np.NOJT.

Jlao / IIp/
NP.IO/T. Np.NOAIT.

CP

~R —~H

Kepamuka n KOMITO3UTBI: CHHTE3,
METO/IbI, HOBEHIITNE TEXHOJIOTHH.
Creknoobpa3Hbie 1 aMOpHBIE Ma-
TepUabI6 TPOOIEMBI CHHTE3a U
MIPUMCHCHHSI

33

2 2/2

28

ToHKHE IIEHKU U OKPBITHUS B CO-
BpPEMEHHOM Tpou3BoACcTBE. CHUHTE-
THUYECKHUE KPUCTAILIIBI U POJIb B XU-
MHWYECKOHN MPOMBIIUIEHHOCTH. J[1-
3JIEKTPUYECKHUE MaTEPUAIbl U UX
CBOMCTBA.

33

2 2/2

29

MarnutHele Matepuansl. Hosble
BBICOKOTEMIIEPATYPHBIE CBEPXIIPO-
BOJHMKH U MpPOOJIEMBbl UX CHHTE3a
Meroasl ¥ TEXHOIOTUU TOJIyYECHUS
MarepuajoB C HOHHOW MW JJIEK-
TPOHHOM MPOBOAUMOCTBIO. [lomy-
IIPOBOJTHUKOBBIE MaTepHalIbl. bro-
MaTepHabl U OMOTEXHOJIOTUU

33

2 2/2

30

KprOGOQ npoekmupoeanue

KOHCyJmeauu}l K 9K34dMEH)

Iloocomoska k 3k3ameny (3auemy)

X
X
9

HUroro:

108

6 6/6

87

5.1. COAEP) KAHUME PA3JIEJOB JUCHUITJIMHBI MOAYJISA)
TemaNel. Kepamuka 1 KOMIO3UTBI: CHHTE3, METOAbl, HOBelue TexHoa10run. Crek-

JIoo0pa3Hbie 1 aMop(dHbIe MaTepuaJibi6 MPodJaeMbl CHHTE3a M IPUMEHEHUs

Krnaccudukanus kepamuueckux maTepuanoB. Marepuainbl ¢ 3JeKTPUYECKUMH (DYHKIHS-
MH; KEpaMHUYECKHEe MaTepHalbl C MATHUTHBIMH (PYHKIUSIMH; KEpaMHUECKUE MaTepUalIbl ¢ ONTHYE-
CKUMHU (QYHKIUSAMHU; KEpaMHUECKHe MaTepuaibl C XUMUYECKUMHU (YHKIMIMH; KepaMHUUecKue Ma-
TepUabl JUIs aaepHON sHepreTuku. KoHCTpyKIMOHHAas KepamMuKa.

TexHonornueckue mporecchl MPOU3BOJICTBA TEXHUYECKOW Kepamuku. TpeboBaHus K MO-
pOLIKaM JUIsl MOTY4YEHHs] TEXHUYECKON KEpaMUKH. MeTOIbl MOTYy4YeHNs] KEPAMUYECKUX TTOPOLIKOB.
OcobennoctH nporeccoB GOPMOBAHMS M CTICKAaHUS TEXHUYECKOW KEPAMUKH.




Tema Ne2 Tonukue nienku u nOKpolmus é coepemennom npouzeoocmee. Cunmemuueckue
Kpcmainisl u poJib 8 XUMUUECKOU npomvludiennocmu. /[uriekmpuueckue mamepuanst u ux
ceolicmea.

Hcropus cTaHOBIIEHHS] TOHKOIUICHOYHBIX TeXHOIorui. Kiaccudukaius mieHoK ¥ MOKPBI-
. OTIMYUTEIbHBIC 0COOCHHOCTH TOHKOILJICHOYHOI'O COCTOSHMS BelecTBa. I1o/j105keunbie Ma-
Tepuaibl. MaTepHalbl OIJI0KEK, KX JOCTOMHCTBA U HEIOCTaTKU. TpeOoBaHMsl, MPEbIBIIIEMbIC K
noaioxkkaM. [loaroroska nosepxuoctu nomiioxek. JKuakocrnas ounctka. Cyxas ounctka. Kon-
TPOJIb COCTOSIHUS MOJITOTOBJICHHOM MOBEPXHOCTHU MOJJI0KKUA. Bompock! 1711 caMOKOHTpoJis. Teo-
peTndecKue acreKTsl (opMUpOBaHUS IJICHOK Ha TBEpAOH Mex(dazHo# moBepxHOCTU. Poib po-
1IECCOB aACOPOIMHU TPH MeK(Pa3HBIX B3aUMOJIEHCTBUIX. DUHKO-XUMHUUYECKHE aCTIEKTHI IpoIecca
3apOo’KJIeHUsT HOBOH (ha3bl. TeopeTrudeckue MpeIcTaBICHIS 3apOXKICHUS TIICHOK Ha TTIOBEPXHOCTH.
IIpomecc pocta ToHKUX MieHOK. CTaauu popMupoBaHUs TIICHOK. MeXaHU3MbI pOCTa TUICHOK.

Hcropus nostydyeHrss CAHTETUYECKUX KPUCTAILIOB. METOIbI OJIyYEHUSI CHHTETUYECKUX
KpucTtauioB. [IpenmyiiiecTBa CHHTETHYECKUX KPUCTAJLJIOB TIEpe] TPUPOJIHBIMUA AHATIOTAMH.
O06J1acTH NPpUMEHEeHUs] CHHTETHYeCKNX KPUCTALI0B. KpucTaiibl BeIpalieHHbIE B TEMMOJIOTH-
YEeCKHUX LIEIIX.

CBoiicTBa IMAIEKTPUUYECKHUX BeIeCTB. [[puMeHeHne quiIeKTpPUIeCKUX BEIIECTB

Tunbl qusIEeKTpUUECKUX BelecTB. [lonspusanus qusaeKTpuKkoB. JusnekTpudeckas npo-
HUIIAEMOCTh. DJIEKTPUYECKAst MPOYHOCTh TUAICKTPUKOB. V305511 U JUAJIEKTPUUECKIE MaTepH-
aJIbl.

TemaNe3 MarantHble MaTepuaJbl. HoBble BbICOKOTEMIIEpaTypHbIE CBEPXIIPOBOAHM-
KM M 1Ipo0JieMbl MX cMHTe3a. MeToAbl M TEXHOJIOTMH NOJY4eHHUS MATEPHAJIOB C HOHHOM U
3JIEKTPOHHOM NPOBOAMMOCTHIO. [10/IynIpOBOHHKOBBIC MATEPHAJIBI.
BuomarepuaJibl 1 6MOTEXHOJIOTHH

OOu1re cBOMCTBa MarHUTHBIX MaTepuaoB. OCHOBHBIE CBOMCTBA MAarHUTHBIX MaTEpUAJIOB.
Marautomsrkue 1 MarHuTOTBep/Iple MaTepuaibl. O0nacTu NIPUMEHEHNUSI MATHUTOMATKUX MaTepH-
asioB. MaruuToTtBep/sle Mmarepuaisl (MTM).

HcTopust OTKpBITHS CBEPXIPOBOIUMOCTU. BbICOKOTEMIEpaTypHble  CBEPXIIPOBOJHUKU.
MeToapl Mosy4eHHs BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHUKOB. [lepCIEKTHBBEI BBICOKOTEMIIE-
paTypHBIX CBEpXIPOBOJAHUKOB. [IpriMeHeHrEe CBEpXITPOBOAHUKOB B COBPEMEHHOM MUDE.

MeToapl U TEXHOJIOTUU TOJYYEHUS] MATEPUAIOB C MOHHOW M 2JIEKTPOHHOM ITPOBOAMMO-
CTBIO.

[TomynpoBoHukoBbie MaTepuainsl: CTpykTypa; Kpucrammueckue noinynpoBOAHUKOBBIE MATEPHU-
anbl; Hekpucraminueckue MOJyNpOBOJHUKOBbIE MaTepHasibl; OCHOBHBIE 3JEKTpO(U3NUECcKUe
cBoiictBa; [Tonyuenue; JlerupoBanue; CtpykrypHble nedektsl; [Ipumenenue.

Bunel un obnactu npumeHenust OnomarepuanoB. TpeboBaHus, NpeabsBIIeMble K OMoMa-
tepuanaM. Knaccudukanus OnomarepuanoB 1Mo MPOUCXOKIACHUIO U UCTOUHUKY MOJy4deHus. buo-
MHEpTHas KepaMuKa.

Hctopus 6uorexHonoruu. L{Bera 6uotexHomoruu. HekoTopsle JUCIUIUIMHBI, OTHOCAIINE-
cs K OMOTEXHOJIOTHHU: OMOWH)KEHEpHs, OMOMEIUIINHA, HAHOMEAUIMHA, OnodapMakoIorus, Ouo-
uHpopMaTuka, OMOHHUKA.

6. VYAEBHO-METOIJMYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTBI

OBYUYAIOIIUXCHA
Ne Bua camocrosiTesibHOI padoThl 00y4arOMX-
HaumeHnoBaHue pa3jesia JUCHUILINHBI
n/n csl
1 Kepamuka m KOMITO3UTHI: CHHTE3, METO- [ToaroroBka u 3amuTa pedeparosn, T0KIaI0B,

ABbI, HoOBelIme TexHonoruu. CTeKI1000- MPpE3CHTANU, ITIOATOTOBKA K JICKIIUHU, CCMHUHAP-




pa3HbIe 1 aMOp(HBIE MaTepHaIbl, IPO-
0JiIeMbl CHHTE3a U IPUMEHEHUS

CKOMY 3aHATHIO, COCTABIICHUE KeIC-3aIaHNH,
COCTaBJIEHHE OJIOK-CXEM H T.II.

ToOHKHE MJIEHKH U MOKPBITHS B COBpE-
MEHHOM TTpou3BOACTBE. CHHTETUYECKHE
KPUCTAJUIbl U POJIb B XUMUYECKOHN IPO-
MBILUIEHHOCTH. [[uanekrpuueckre mMa-
Tepuasbl U UX CBOMCTBA.

[ToaroroBka u 3amuTa pedeparos, TOKIAI0B,
HPGSGHTaHI/II/I, IIOArOTOBKA K JICKIIUU, CCMI/IHap-
CKOMY 3aHSATHIO, COCTaBJICHUE KeHC-3aaHHH,
cocTaBieHHE OJIOK-CXEM U T.II.

MaTCpHraJbl U OHMOTEXHOIOTHHI

HOM M DJIEKTPOHHON NPOBOANMOCTHIO.
[TonynpoBogHUKOBBIE Marepualbl. buo-

MaruutHbeie marepuansl. HoBbeie BbicoO- [ToxroroBka u 3amuTa pedepaTosn, 10KIA0B,

KOTEMIIEpaTypHbIE CBEPXIIPOBOJHHUKU U | IPE3EHTALMM, IIOArOTOBKA K JICKIUU, CEMUHAP-
npoOjaeMbl UX cUHTe3a MeTonbl U Tex- CKOMY 3aHATHIO, COCTABJICHUE KENC-3aaHN,

HOJIOTMH TOJIy4YEHHUs] MAaTEpUaJIOB C HOH- cocTaBJIeHUE OJIOK-CXEM U T.A.

7. ®OHJI OHEHOYHbLIX CPEJICTB

7.1. OueHo4Hble MaTepUAJIbI [IJISl IPOBEAEeHH TEKYIEero KOHTPOJIsl ycneBaeMoCTH

Ne HaumenoBanue Tembl (pasae- CpeacrBa Tekyero KoH- Ilepeyenn Kom-
n/n JIa) AUCHUILTHHBI (MOYJIsT) TPOJIfl YCIIeBA€MOCTH neTeHuui
1 KepaMmuka u KOMITO3UTHI: CUH- [TpopaboTka yuebHOro mate- IK-3, T1K-6

T€3, METO/Ibl, HOBEHIIINE TEXHO-
noruu. CtexnooOpa3Hble U
amopQHbIe MaTepuabl, Mpo-
0JiIeMbl CHHTE3a U IPUMEHEHUs

puaina 1o yueOHol 1 HayqHOMH
auTepaType, padboTa ¢ BOIIpo-
CaMU JUIsl CAaMOIIPOBEPKH.
Hoxianel, acce, onpoc.
VY4eOHbIi SKCIIepUMEHT.

2 ToHKHME NJICHKH U ITOKPBITHS B
COBPEMEHHOM IIPOU3BOJICTBE.
CuHTeTH4YeCKre KPUCTAILIBI U
pOJIb B XUMHYECKOU IMPOMBIIII-
JIEHHOCTH. J{UdIeKTpuyeckue
MaTepHuabl U UX CBOMCTBA.

Hoxunansl, acce, pedepaTsl. [1K-3, TTK-6
OO6cyxenne npoOIeMHBIX BO-
IIPOCOB C MPENOJABATENSIMH B
pamMKax MHJIUBUIYaTbHBIX
KOHCYJIbTALIUH.

Y4eOHbIil 3KCIEpUMEHT.

3 MarnutHbie MmaTepuaisl. HoBbie
BBICOKOTEMIIEPATYPHBIE  CBEPX-
NPOBOAHUKU U TMPOOJIEMBbI HX
cuHTe3a MeToJbl U TEXHOJIOTUU
MIOJIy4eHUs] MATEepUajoB C HOH-
HOM M DJIEKTPOHHOU IIPOBOJHU-
MocThI0. [lomynpoBogHUKOBBIE
Marepuainsl. buomarepuansl u
OMOTEXHOJIOTHUHI

[TpopaboTka yuebHOro mate- IK-3, T1K-6
puaia 1o yueOHoi 1 HayqHOMH
auTepatype, paboTa ¢ BOIpo-
caMH JIJIs1 CaMOITPOBEPKH.
Brimosnnenue JKCIIEPUMEH-
TaJbHBIX 3aJaHUMN, TOKIIAIbI.
KonTponbhas paboTa.




IIpoekT
Kputepun oneHUBaHHA MPOEKTA, KAK/BIA U3 KOTOPBIX OT 1 10 5 6a/uioB: HAIMYUE UJEH, BOC-
MPOU3BOUMOCTD, YHU(DUIIUPOBAHHOCTD.
CTpyKTypa npoeKTa J0JI’KHA BKJIIOYATh B ce0si: BBEICHUE, PE3YJIbTAThI OLEHKH aKTYalbHOCTH
po0JieMbl, pe3yabTaThl MPOBEACHHOIO HCCIEI0BAaHUs, METO/bI, 3aK/II0UYEHUE, BBIBOJBI, JUTEpa-

Typa.

Hrpa
Ilkana ouenuBaHusi: 1 10 5 GayUIOB: HaJIM4YUE UJAEU, BOCIPOU3BOJMMOCTb, YHHU(PHUIIMPOBAH-
HOCTb.
CTpyKTypa UIpbl J0JKHA COOTBETCTBOBATH TPEOOBAHUAM K ILIAH-KOHCIIEKTY MIPbI 110 XH-
MHH

Jcce, JoKJIaa, pedepar
CtpykTypa scce, nokiana, pedepara: aKTyalbHOCTh TEMbI, OCHOBHAsI 4acTh (M3JI0KEHHE IMPO-
OJieMbl, HCCTIEI0BaHNs), 3aKJII0UeHUe (BBIBOJIBI), MCIIONIb30BaHHAs uTeparypa. Oobem: bonee 5-6
CTpaHHUIL.
Kpurtepuu k 3cce, 10kaaay, pedpepaTy OlECHUBAIOTCS, KK/ U3 KOTOPBIX OT 1 10 5 GayioB:
HAyYHOCTB, JIOTHYHOCTH; JOCTYITHOCTh; OPUTHHAILHOCTH, 00OOCHOBAaHHOCTh; JMYHOCTh O0YyYaro-
Ierocsl.

JdanHble 1J1s1 yyeTa ycneBaeMocTu cTyaeHToB B BPC
[Iporpamma oneHuBaHus yueOHOM eaTeabHOCTH cTyneHTa. Jlekiuu - ot 0 10 9 6anios
OrneHnBaeTCs MOCEMAEMOCTh, AKTUBHOCTh IIPU MPOCITYIIMBAHUH JIEKIIUU B BUE BOIIPOCOB
(ot 0 no 1 6amnos). Utoro - (9 nekmuit x 1 6amny) = 9 6amios.
JlaGopaTopHbIe/IPaKTUYECKUE 3aHSTHUS.

O1neHnBaETCsl CaMOCTOSTEIBHOCTD MTPU BHIMOJIHEHUH PAOOTHI, IPABUIIBHOCTD BBITOJTHEHHS
3a/laHui, ypOBEHb MOJATOTOBKH K 3aHATHIM U aKTUBHOCTh Y4aCcTUS B TUCKYCCHUH, JOTIOJHUTETb-
HbIE 3HAHUS 110 CMEXHBIM npeaMeraM (ot 0 10 2 6anioB 3a 3aHsTHE).

CamocrosTenbHas paboTa BKIIOUAET BHIMOJIHEHUE ONEPEXKAIOUINX 3aaHUH, TOJITOTOBKY K
ayJIUTOPHBIM 3aHSTHSIM, COCTaBIICHUE U U3JI0KEHNE KOHCIIEKTOB IO TeMaM, IPeJIaraeMbIM JIJIs
CaMOCTOSITENIbHON MPOPabOTKH. 3a KaXKAbIi KOHCIEKT CTYAEHT MOXeT Moiy4duTh oT 0 10 2 6aioB
(5 xoHcnekToB X 2 6ayna =10 OamioB).

IIpomerxyTouHas arTecTanus
15 - 20 6annoB - OTBET HA «OTIUUYHON;
9 - 14 6anIoB - OTBET HA «XOPOLIOY;
5 - 8 0a/IOB - OTBET HA «YAOBIETBOPUTEIHHOY;
0 - 4 GanoB - OTBET HA KHEYJOBJIETBOPUTEIHLHON.
Tabnuiia nepecyera NOJTYYSHHON CTYIEHTOM CYMMBI OQJIJIOB O TUCIUILTHHE B 3aY€T:

51 6ann u 6onee «3a4menoy

Memnee 51 6anna «He 3a4meHoy

Takum oOpazoM, MaKCUMaJILHO BO3MOYKHAs CyMMa OaJTOB 3a BCE BUJBI yUEOHOU JESATEIb-
HOCTHU CTYJIEHTA 32 CeMEeCTp Mo AucuuIuinae coctapiser 100 6anos.
Ilepecuer nosy4yeHHOM CTYJEHTOM CYMMBI OaJIJIOB MO JUCIUIUIMHE B OIIEHKY (9K3aMEeH):

85-100 bannos «OTJIMYHO

70 - 84 6anna «XOpOIIIOY

51 — 69 bannos «yIOBIIETBOPUTEIILHOY




0- 50 6annos «HEYJOBJICTBOPUTEIHHOY

Tembl 10KI210B, 3cce, pedepaToB

1. Kepammuka nm KOMIO3UTBI: CHHTE3, METO/bl, HOBEHIIIE TEXHOJIOTHH
( Buns! dynkunonanbHo# kepamuku. Kepamuueckue Matepuaisl ¢ AUNEKTPUUECKUMU, MarHUT-
HBIMH, ONTHYECKIMH, XUMHUYECKUMU U siZiepHbIMU GyHKIUsAME. [Iporieccsl popMupoBanus u cre-
KaHus KepaMuku. [lepcriekTuBHbIE KepaMu4ecKue KoMIo3uTsl. O01acTi NpUMEHEHHs KepaMHuye-
CKHX MaTe€pHaJIoB.)

2. CrekJji000pa3Hbie U aMoOp(PHbIe MATEPUAJIBIO P006JIeMBbI CHHTE3a U IPUMEHEeHHsI
(TepmonmHamMKKa ¥ KHHETHKA MTPOLECCOB CTEKIOBaHUA. CTPYKTYpa CHIIMKATHBIX, OOPATHBIX
dochaTHbIX cTeKoJ. AMOp(HBIE METAIIBI U METAININYECKUE cTeKa. BricokouncThie cTeka Juis
cBeToBO10B. HaTpuii-kaneuuii-pocdarno-cunukarnoe 6unoctexsio. @oroxpomusie crekia. [po-
3payHas cTekjaokepaMmuka. @oToHHbIe KpucTaiisl. [IpuMeHenue crexol.

3. ToHKHe NJIeHKH U MOKPBITHS B COBPEMEHHOM MPOU3BOJICTBE

( [Inenka kak KOMIO3UT. B3aumMHoOe BIIMsSHUE MJICHKH U MOJIOKKHU. Y CIOBUS OCAXJICHUS U MOP-
¢dosorus reHKu. dnurakcusi. MeToibl ocak/ieHus IIeHOK. [[pruMeHeHne TOHKOIIEHOYHbIX Ma-
TEepPHUAJOB.)

4. CuHTeTHMYecKHe KPUCTAJUIBI M POJIb B XMMHYECKOH MPOMBIILICHHOCTH

(Orpanka kpucTanioB. MexaHu3Mbl pocTa KpUCTaIII0B. MeTo bl moiydeHus kpucramios. [po-
0JyieMa pocTa KpYIHBIX KPUCTAJUIOB C MaJION MJIOTHOCTBIO AUCIOKaluii. HoBble moKoIeHUS CUHTE-
TUYEeCKUX KpucTaiioB Ha ocHOBe GaAs, GaN, SiC, u cBepXmpoBOIAIIUX KYIIPaToB. Buckeps.
O6sacTi NpUMEHEeHUsI MOHOKPHUCTAJLIOB. )

5. JlmdjeKTpuyecKue MaTepuaJibl U X CBOICTBA

(Baxxnelimme 1uaneKTpUYECKUe XapaKTEPUCTUKU MaTepuanoB. CerHeTo-, Ibe30- U MUPOIJIEK-
TpukH CEerHeTo3JIeKTPUKU-TIOIYIPOBOJHUKY, CETHETOMAarHeTuKu. [IpuMeHenne quiaeKTpruKoB.)

6. MarHuTHbIe MaTepHAaJIbI
(BaxkHeiiime TUIIBI MArHUTOMSITKMX M MarHUTOKECTKUX MaTepHUaioB. MarHUTHbIE METAJIIBI U
cruiaBbl TUNA abHUKO, SMCo5 u Fe-Nd-B. [Tyt noBbliieHHss MArHUTHON SHEPTUU CIUIABOB, CBSI-
3aHHBIE C IPUMEHEHUEM TEPMUYECKOH, TepMOMEXaHUUYECKON 00paObOTKU. MarHUTOANAIEKTPUKH
Tuna GeppuToB CO CTPYKTYpOU IINMUHENH, TpaHaTa, MarHeToIIoMouTa. MaTtepuassl ¢ KOJIJI0-
CaJIbHBIM MarHUTOCOINPOTUBIEeHUEM. [IpruMeHeHe MarHUTHBIX MaTepHalloB. )

7. HoBble BbICOKOTEMIIEPATYPHbIE CBEPXIIPOBOAHMKH M NP00JIeMbl MX CHHTE3a
( OcoOGeHHOCTH KPUCTANIOXMMHUH BBICOKOTEMIIEPATYPHBIX CBEpXIPOBOAHUKOB. Kputnueckue na-
pametpsl BTCII. Metoas! nonyuenust oobemubix BTCII marepuanos: TBepaoda3Hblii CUHTES,
KpHUCTaJNTU3a1Ms U3 neputekTuaeckoro pacmiasa RBa2Cu307-x, 0cOOEHHOCTH MX MUKPOCTPYK-
Typbl. MeTo bl nonydenus amuHHoMepHbIXx BTCII-MaTepuaioB: 1€HTHI U IPOBOJIA B cEpeOPSIHOIM
obomnouke. [yt noBblieHus kputnueckux xapakrepuctuk BTCII-maTtepuanos: onTuMu3anus
KaTHOHHOI'O COCTaBa U COJIEP/KAaHU KUCIOPO/Ia, TEKCTYPUPOBAHHE ITyTEM TEPMUUECKON U MEXa-
HUYecKoi 00paboTKH, CO3/1aHNe EHTPOB MUHHUHTA. [loBbIllIeHne MMHHUHTAa MAarHUTHOTO TTOTOKA
IyTE€M CO3/aHUs HAHO- U MUKPOHEOAHOPOJHOCTEN B MaTPUILIE CBEPXIIPOBOIHUKA, HAHOKOMIIO3H-
Th1. O6nactu mpumenenus BTCII-marepuanos.)

8. MeToabl U TEXHOJIOTHH NOJTYy4YeHHs MATEePUAJIOB C HOHHOW M 3J1eKTPOHHOM Npo-

BOAUMOCTHIO

( Kpurepun BO3HMKHOBEHHSI CYIIEPUOHHOIO COCTOSIHUS TBEP/BIX Tell. BaxkHelIne TUIIbI aHMOH-
HBIX ¥ KATHOHHBIX IPOBOIHUKOB. Jlucnepconipl. KoMmo3uTHbIE TBEPIbIE AIEKTPOJIUTHL. DIeK-
TPOHHO-MOHHBIE MPOBOAHUKU. KaToHbIe MaTepualibl TMTHEBBIX OaTapeil. [IpoToHHBIE TPOBOIHU-
ku. [IprMeHeHre TBepIbIX JIEKTPOIUTOB B XUMUYECKIX HCTOYHUKAX TOKA, B CEHCOPHBIX CUCTE-
Max ¥ raJlbBaHUYECKUX LEMIX, MPeAHa3HaYeHHBIX JUIS H3Y4YE€HUS TEPMOAMHAMUKYU TBEpAO(Pa3HBIX
peaxiuil, KHCIOPOAHBIX MEMOpaHax.)

9. IoaynpoBOIHMKOBBIE MATEPHAJIbI
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(Ompenenenusi. OCHOBHBIE TUIIBI TIOTYPOBOJHUKOBBIX MaTepHaioB U TpeboBaHus K HUM. Oc-
HOBHBIE TEXHOJIOTUYECKUE MTPOLIECCHI B ITOJIYIIPOBOAHUKOBOM TexHUKe. [1oynpoBoAHUKOBbIE Ma-
TEpUabl C PACIIMPEHHBIMU ()YHKIIMOHAIbHBIMU BO3MOKHOCTSIMU (T€PMHUCTOPHI, MArHUTHBIE T10-
JTYIPOBOJHHUKH, CBETOU3IYYAIOIME 3JIEMEHTBI, MaTE€PUaIbl JUIsl TOJIYIPOBOAHUKOBBIX JIa3€POB).
TepmonnexkTpuueckue sABieHus. [[puMeHenne noaynpoBOgHUKOB. )

10. buomarepuanbl u 6morexHosiorun (TpeGoBaHus K MaTepuaiaM, UCIOJIb3yEMbIM
Ui ipoTe3upoBanus. Kiaccudukanys 6mokepaMruKy 10 OTHOLICHHIO K KHUBOW TKaHM (OnonHep-
THasi, IOpUCTas, OnoaKTUBHAas, pecopOupyemas). Kepamuueckue Marepuansl Ha ocHoBe ZrO2,
THIPOKCWI- U (propanmnaruta. MexaHu3M B3aUMOCHCTBUSI ONOKEpaMUKH C )KUBOH TKaHbio. Ke-
paMuKa i IpOTe3UpOBaHuUs 3y00B.)
7.0nucanne nokasareJiei, KpuTepues U MKaJ OLeHNBAHUS KOMIIeTeHIHI

BapuaHTbl aTTecTanNu

VYcrHblii onpoc.
TectoBble 3a1anus (IpU HATUYUN).
Pewenue ynpaxxueHui u 3a1ad.
Hcrnonb3yst KOHTPOJIBHBIE BOMPOCHI ATTECTALIUH.
[To uroram aTTectauii 0 MOAYJSM TUCIUTUIUHEI.

6. - 3amuTa mpoekTa, pedepara, J0KIaaa, 3CCE U T.I1.

7. TlpoBeneHue UTpHL.

agrwdE

BapuanTsl 3a1aHuii Ha YK3aMeH (3a4eT):

1. Buagetb Teopueil U NpaKTUKON Ha OCHOBaHUM Mporpammbl U BorpocoB k KM (o0s3a-
TEJBHO JUISI BCEX).

2. Paspabotare mpoekT win Urpy (B TEUCHHE CeMecCTpa), BEIOpaB TEMAaTHUKy U3 paboueit
IIpOrpamMMbl AMCLUUIUIMHBI UJIM 1O 33/1aHUI0 BEIYIIEro Mpenojaasaresns (1o BeIOopy Ma-
TUCTPaHTA).

3. THoxroroButs noknaz (pedepat WiM 3cce) ¢ Mpe3eHTAUSIMH, BBIOpaB TEMaTUKy U3 pa-
0odell mporpamMMbl TUCIUIUIMHBI WK IO 33JJaHUI0 BEIYIIETO MpernoaaBareis (10 BbI-
00py MarucTpaHTa).

4. HWwmeTp 3aIUTHI 110 BCEM MPAKTUUECKUM paboTam (0053aTeIbHO IS BCEX.

Bonpocut 0151 umo206020 konmpo.ia 3nanuu (3x3amen) (IK-3,6)
1)Cuctemaruka 1 [u3aiiH MaTepHalloB.
2)Knaccudukanust pyHKIMOHAIBHBIX HEOPIraHUUECKUX MAaTEPHAIOB 10 COCTaBY, CTPYKTYpE,
CBOWCTBaM U 00J1aCTSM PUMEHEHUS.
3) CrpykrypHas uepapxusi MmarepuanoB. OU3NK0o-XUMUYECKHE IPUHIUIBI KOHCTPYUPOBAHUS HO-
BBIX MaTEpUaJIOB.
4)OnpeneneHusi. DBOIIOLUS OT MOJIEKYJ K MaTepuaiaMm.
5)HaHOCTpYKTYpBI, HAHOKOMIIO3UTBI 1 HAHOPEAKTOPBHI.
6)®PpakTanbHble MOJETH IUCIIEPCHBIX U YIABTPATUCIEPCHBIX CUCTEM.
7) Mexanndeckue U PU3NKO-XMMUYECKHE POLIECCHI AUCTIEPTUPOBAHMS U CMEIICHHUS TTOPOIIIKOB.
8)YnpTpanucnepcHble METaUIbl C HEOOBIYHBIMHU (YHKIUSAMU. HOBbIE TEXHOIOTUH MOTYYESHHUS
YABTPAAUCIIEPCHBIX MaT€pPHUaIOB, OCHOBAHHBIE HA CHHEPT€TUKE XUMUYECKOT0 U (PU3NIECKOTO
BO3JCHCTBHS.
9)Hcnonp30BaHNE KIACTEPHBIX U YJIBTPAAUCIIEPCHBIX MATEPUAJIOB 1 HAHOKOMIIO3UTOB.
10)Kepamuka u komno3utsl. Onpenenenus. Bunbl pyHKIIMOHAIBHON KEpaMUKH.
11)Kepamuueckne maTepuaisl ¢ IUIEKTPUUECKUMHU, MATHUTHBIMHU, ONITUYECKUMH, XUMUYECKUMHU
U SiIEpHBIMU (DYHKLIHSMU.
12)Crexsioobpa3Hbie U aMOp(HbIE MaTepHATIBI.
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13) TepmoauHamMyKa ¥ KHHETHKA IIPOLECCOB CTEKJIOBAHMSL.
14)ToHKHE TIJICHKH U TTOKPBITHS.
15)CuHTeTnuecKne KpucTalibl.
3. IlepeyeHb KOMIIETEHIIUIT U HHAUKATOPOB MX JOCTH/KEHUS, ONIUCAHHE KPUTEPUEB
OLICHMBAHMS KOMIIETCHINH MPeJCTABJIAIOTCH B Ta0/uLe

Koja kom- YPOBHU OCBOEHM I KOMITETEHLIUI
NETEHIINY, ITPOABUHY ThIH BA30OBBIi1 IIOPOIOBBII HE OCBOEHEI KOM-
VHJINKA- NETEHLIVNA
TOPBI J10- «OTJIAYHO «XOPOILIO» «YJIOBJIETBOPU- «HEYIOBJIETBOPU-
CTUKEHM S TEJIBHO» TEJIBHO»
KOMIIE- «3AUYTEHO» «HE 3AUTEHO»
TEHLIUA
(MAK)
[1K-3 3naem na npo- 3naem na b6azo- 3naem na nopo- He 3naem:

08UHYMOM
ypoene:
-MEXaHHU3MHbI (a-
30BBIX U XHMHYE-
CKUX TpeBpallie-
HUH B HUX;
-BaKHEHIIME MO-
HATHUS U 3aKOHBI
bu3uKo-
XUMHUYECKOTO
aHanmsa, -
byHIaMeHTallb-
HBIE OCHOBHI U
METO/Ia [u3aiiHa U
CUHTE3a HOBBIX
¢da3 B HUX U MaTe-

60Mm ypogHe:
-MEXaHU3MHI (a-
30BBIX U XUMUYE-
CKHUX IpeBpaiie-
HUH B HUX;
-BaXKHEHIINE I10-
HATHS U 3aKOHBI
¢busuko-
XUMHUYECKOTO
aHam3a, -
(byHIaMeHTallb-
HBIE OCHOBBI
MeToja Au3aiiHa u
CHHTE3a HOBBIX
(a3 B HUX U MaTe-
puainos, B

2060M ypogne:
-MEXaHU3MHI (a-
30BBIX U XUMUYE-
CKHUX TpeBpaiie-
HUH B HUX;
-BaKHEHIINE I10-
HATHSL U 3aKOHbI
¢buzuko-
XUMHUYECKOTO
aHam3a, -
(dbyHIaMeHTalb-
HBIE OCHOBBI U
MeTo/1a Au3aiHa 1
CHHTE3a HOBBIX
(a3 B HUX U MaTe-
puasos, B

-MEeXaHHU3MBbI (azo-
BBIX U XUMHYCCKUX
MpEeBpaICHUN B
HUX;

-BaXKHEHIINE I10-
HSTHS U 3aKOHBI
(bus3uKo-
XHMHYECKOIr'0 aHa-
JIn3a,
¢dbyHIaMeHTaIbHbBIE
OCHOBBI 1 METO-

J1a nu3aiiHa U CHUH-
T€3a HOBBIX (a3 B
HUX U MaTepHa-
JIOB, B TOM YHCJIC

pHaJoB, B TOM YHCIJIE U C 3a- TOM YHCIJIE U C 3a- U C 3apa-

TOM YHCIIE U C 3a- paHee 3a/IaHHBIMM | paHee 3aJJaHHBIMU | Hee 3a/laHHbIMU
paHee 3alaHHBIMM | CBOMCTBAMH. CBOMCTBAaMH. CBOMCTBAMH.
CBOMCTBAaMH.

Ymeem na npo- Ymeem na 6aso- Ymeem na nopo- He ymeem:
O06UHYMOM 60om ypoene: 2060Mm -aHaJIM3UPOBATh
ypoeue: -aHAJIM3UPOBATh -aHAJIM3UPOBATh B3alMOCBS3b MEXK-
-aHaJIN3UPOBATh B3alMOCBS3b B3alMOCBS3b Iy COCTaBOM, CTpO-
B3alMOCBS3b MEXJly COCTaBOM, MEXJ1y COCTaBOM, €HHEM U CBOICTBa-

MEXIy COCTaBOM,
CTPOEHUEM U
CBOMCTBaMH
CJIO’KHBIX Heopra-
HUYECKUX CH-
CTeM, B

TOM YHCJI€, HOBBIX
¢a3 1 MaTepuaoB

CTPOCHUEM U
CBOMCTBaMHU
CJIOKHBIX HEOpra-
HUYECKUX CHU-
cTeM, B

TOM YHCJIe, HOBBIX
(a3 u MmaTepuasos

CTPOCHUEM U
CBOMCTBaMHU
CJIOKHBIX HEOpra-
HUYECKUX CHU-
cTeM, B

TOM YHCJI€, HOBBIX
(a3 u MmaTepuasos

MU CJIOKHBIX HEOP-
TaHUYECKUX CH-
CTEM, B TOM YHUCIIE,
HOBBIX (a3 U Mare-
pHuagoB
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[1K-6

3naem na npo-
0BUHYMOM
ypoeue:

- TOIOJIOTHIO,
CTpOCHHE, CTPYK-
TYPY CIOKHBIX

3Haem Ha 0a3o-
60M yposHe:

- TOIIOJIOTHIO,
CTPOEHHUE, CTPYK-
TYpPY CIOXHBIX
CHCTEM, METOIbI

3naem na nopo-
2060M yposHe:

- TOIOJIOTHIO,
CTPOEHHE, CTPYK-
TYpY CIOKHBIX
CUCTEM, METO/]IbI

He 3naem:

- TOIOJIOTHIO, CTPO-
€HUue, CTPYKTYPY
CJIOJKHBIX CHUCTEM,
METObI UCCIIENO-
BaHUS CTPYKTYPHI U

CHUCTEM, METO/IbI HCcCIea0BaHus UCCIIEI0BAHMS (GyHKIIMOHATb-
UCCIIEI0BAHMS CTPYKTYpBI U CTPYKTYPHBI U HO Ba)KHBIX
CTPYKTYpHI U (GyHKIIMOHATb- (hyHKIIMOHATb- CBOMCTB CJIOKHBIX
byHKIMOHATB- HO Ba’KHBIX HO Ba)KHBIX 0OBEKTOB.

HO BaKHBIX CBOMCTB CJIOHBIX | CBOMCTB CJIOKHBIX

CBOWCTB CIIOKHBIX | OOBEKTOB. 00BEKTOB.

00BEKTOB.

Ymeem na npo- Ymeem na oaszo- Ymeem na nopo- He ymeem:
08UHYMOM 60M ypogHe: 2060M yposHe: -IIPOrHO3UPOBATh U
yposHne: - - HCII0JIb30-

NPOTHO3UPOBATh U
UCTIOJIB30-

BaTh (pa3oBbIC
paBHOBECHS H pe-
AKIMOHHYIO CITO-
coOHOCTb HEeopra-
HUYECKUX BE-
IIECTB B pa3jiny-
HBIX arperaTHbIxX
COCTOSIHUSIX U
HKCTPEMATIbHBIX
YCIIOBHSIX B CO-
CTaBe€ MHOT'OKOM-
MOHEHTHBIX CH-
CTEM.

MIPOTHO3UPOBATH U
UCTIOJIB30-

BaTh (a3oBbIC
paBHOBECHS U pe-
aKIMOHHYIO CIIO-
COOHOCTB Heopra-
HUYECKHX Be-
IIECTB B Pa3iIny-
HBIX arperaTHbIX
COCTOSIHUSIX U
IKCTPEMAITbHBIX
YCJIOBHSX B CO-
CTaBe MHOTOKOM-
MIOHEHTHBIX CH-
cTeM.

IPOTHO3MPOBATH U
UCTIOJB30-

BaTh (pa3oBbIC
paBHOBECHSI U pe-
aKIMOHHYIO CIIO-
COOHOCTB Heopra-
HUYECKUX Be-
IIECTB B pa3jiny-
HBIX arperaTHbIX
COCTOSIHUSIX U
IKCTPEMAITbHBIX
YCIIOBUSX B CO-
CTaBe MHOTOKOM-
HIOHEHTHBIX CH-
CTeM.

BaTh ()a30BbIC paB-
HOBECHS U PeaKIu-
OHHYIO CIIOCO00-
HOCTb HEOpraHuye-
CKHX BEIICCTB B
pasnuy-

HBIX arperaTHbIX
COCTOSIHHSIX U 9KC-
TpEeMaJbHBIX yCIIO-
BUSIX B COCTaBE
MHOTOKOMITOHEHT-
HBIX CHCTEM.

8. YAEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUCIHU-
IJIMHBI (MOLYJIST)

8.1. IlepeueHb OCHOBHOI YUeOHOM JIUTEPATYpPbI

1. A.Bect. Xumus TBepaoro tena. M.: Mup, 2008, 1.1,2.

2. IO . TpetpsakoB, X.Jlemuc. Xumus u TexHojorus TBepaodazHbpix marepuaioB. M.: MI'Y,
2005.
3. B..®ucryns. ®usuka u XuMus TBepaoro Tena, 1.1,2. M.: Metamnyprus, 2005.
4. C.C.I'openuk, M.4.JlameBckuii. MaTepranaoBeIeHUE MOIYIPOBOJIHUKOB U JUAIEKTPUKOB. M.:
Mertamryprus, 2008.
5. B.1.®ucryns. HoBele marepuansl. CocTosHue, npodiemsl, nepcrnektussl. M.: MUCHUC, 2005.
6. U.H.P.Pao, /Ix.I'onomakpumnan. HoBele HampaBiieHMss B XMMHHM TBepaoro tena. Hosocu-
6upck: Hayxka, 2008.
7. JI. Ban ®nek. TeopeTudeckoe U MpUKIAIHOE MaTepuanoBeaeHue. M.: Atomu3aar, 2005.
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8. O.VYaiiatr, [./Ipt0-Xbt03, Metamnbl. Kepamuku. [Tonmumepst., M.: Atomuzgar, 2009
9. V.JI.Kunrepu. Brenenue B kepamuky. M., 2007, 494 c.

8.2. [lepeyeHb 1ONMOJHUTENBHON YUeOHOI JIUTEPATYPbHI
1.Jlx.breiikmop. ®usuka 1B.Tenma. Mup, Mocksa, 1988, C.325 [J.S.Blakemore. Solid State
Physics. Cambridge University Press, England, 1985]
2.Handbook of Crystal growth, vol.1a. (Ed. D.T.J.Hurle). North-Holland, Amsterdam, 1993, P.18-
39
3.M.[lexpya, O.@umep. B ku.: CBepXxnpoBoauMocTs B TporHbIX coeanHeHusx II. CBepxmpoBo-
nuMocTh U Mar"eTusM, (ITox pen. M. Metinna u D.®umepa, niep. ¢ anri. B.A.I'ybaHoga,
4.9.3.Kypmaesa nox pen. C.B.Boucosckoro), Mup, Mockga, 1985, C.79-130
5.A.M.AbGakymoB, E.B.Antunos, JI.M.Kos6a, E.M.Konmuun, C.H.Ilyrunun, P.B.IlInangyenko.
VYenexu Xumun, 64, 769 (1995)
6.10. /1. TpetbsikoB, E.A.I'ynunuH. XuMUYECKHE MPUHIIUIIBI TTOJTYYCHUS METAUTOKCHUIHBIX CBEPX-
npoBOAHKKOB, ¥Ycnexu Xumuu, 2000, 1.69, 1.1, ¢.3-40.

8.3. [lepeuennr UHTepHET-pecypcoB, HEOOXOAUMBIX IJIsl OCBOEHHSI TUCIUTIIMHBI (MOTY-
JIs1)

Hayunas snexkrponnas oubiaunoreka - elibrary.ru

DnekTpoHHO-0MOMoTeuHas cucrema — IbC - iprbookshop.ru

dynnamenTanbHas oudauorexa JAITIY - http:/lib.dspu.ru

Enunas xoyutekuus mudpoBbix oOpa3oBaresbHbIx pecypco http://school-collection.edu.ru/

N =

8.4 Ilepeuenb HHGPOPMAIMOHHBIX TEXHOJOTHH H IIPOTPAMMHOI0 00ecneYeHnst

Jlyist ocymiecTBIIeHHs 00pa30BaTEeILHOTO MPOIIecca MO TUCIUIUIMHE HEOOXO0AMMO UCTIONh30BaHUE
CJICAYIONIETO JIMIIEH3UOHHOTO U CBOOOTHO PACHIPOCTPAHSIEMOT0 IIPOrPAMMHOI0 00ECIICUCHUSsI, B
TOM YHUCJIC OTEUECTBEHHOTO MMPOU3BOJICTBA!

— IporpamMmmHoe o0ecrieueHue Uit MpoBeIeH!s] BEOMHAPOB, OHJIANH-KOHCYIbTAIU, BH-
JIEOKOH(DEPEHITNH;

— CepBepHOE porpaMMHOe obecriedeHne, HeoOxoaumoe it (PyHKIIMOHUPOBAHUS cepBepa U
CBSI3M C CUCTEMOU DJICKTPOHHOTO 00yueHus yepe3 HTepHeT.

— onepanrionHas cucrema MS Windows.

— OpenOffice.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHUIIJINHBI
JucnurumHa «[lepcrieKTUBHBIE HEOPraHMYECKUE MaTephalibl» obecriedueHa 0a30BBIMHU yueO-
HUKaMH, OCHOBHOM M JIOMOJHUTEIBHOM JIUTEPATypOH, 3aJaHUSIMU JIUISI CAMOCTOSTEIILHOM paboThI,
BOMPOCAMH K 3a4eTy, BHJICO- ayJHOBU3YyalIbHBIC CPEJICTBAMU OOyUEHUS (MHTEPAaKTUBHBIC JTOCKH,
BUJICOTIPOEKTOPBI), UMEET IEKTPOHHYIO OMOIMOTEKY, a Takxke Kadeapa UMeeT AOCTYIN K HHTEp-
HET-pecypcam.

Jlexumu o npeamety npoBoAsaTcs B koHpepeH-3ane HUW OHX u aynuropun 40, a nabopa-
TOPHO-TIPAKTUYECKUE 3aHATHUS MPOXOJAT B CHEIMATM3UPOBaHHbIX Jlaboparopusix HUM OHX, ko-
TOpBIC OCHAIEHBI COBPEMEHHBIM 000pyH0BaHHEM. B y4eOHOM mpoliecce W UCCIIe0BATEIBCKOM
nesirenbHocTH nipumensiercss UKT u oprrexHuka i MPOBEJACHUS ayIHO-BU3YyaIbHBIX MHTEPAK-
THUBHBIX KYPCOB I10 JICKITUSAM, TPAKTHKYMY U HATJISTHBIM TIOCOOHSIM.

Cnucok 0bopyodosanus no oxpane mpyoa, mexHuke 6e30nacHoCmu U NONCAPHOU Oe30NaACHO-

cmu
1.Ornerymmrens (21mT)
2 SIImuK ¢ mecKoM
3.Anreuka
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4. Hecropaemast TKaHb
5. Yronok nio Th u I1b ¢ unCTpYyKIIMsSIMU

10. METOAUYECKHUE YKA3ZAHUA JUISA OBYUYAIOIIUXCSA 11O OCBOEHUIO TUC-
HUITJINHBI
[Tpuctynas K U3y4eHHIO AUCLMILIUHBI, 00ydaromuMcs 1ernecoo0pa3Ho O3HAKOMUTHCS C €€
paboueii mporpaMMoii, yaeOHOM, HAyIHOH 1 METOAMYECKOH JINTepaTypoi, UMEIOIIelcs B OnOIno-
TEKE YHUBEPCUTETA, a TAK)KE C IIPEAJIaracMbIM IIEPEYHEM 3a/1aHUM.
Pexomenoayuu no nodzomogke K ayOumopHviM 3aHAMUAM
Jlekyuonnvie 3anamus
YMeHue cocpeoTOUEHHO CIIYIIATh JIEKIIMH, AKTUBHO BOCIIPUHUMATh U3JIaraeMble CBEICHUS
— 3TO Ba)KHEMWIIEE YCIOBUE OCBOCHUS TaHHOW NUCHMILIMHBL. Kaxkias u3 JIeKIui copoBOKIAETCS
KOMIBIOTEPHOU npe3eHTanuen. Kpome Toro, B KOHIE KaX A0 JICKIHUH C LEIbIO CO3JJaHUS YCIIOBHI
JUISL OCMBICIICHUSI COEPKAHUS JIEKIIMOHHOTO MaTepuana o0ydaroluMcs MpeiaraeTcsa OTBETUTh
Ha BOIpOC Ui pa3MmblluieHus. KpaTkue 3anucu Jekuuid, uX KOHCIEKTUPOBAHUE ITOMOTaeT YCBO-
uTh Matepuan. [loaTromy B XOJe JNEKIMOHHBIX 3aHATHI HEOOXOAMMO BECTH KOHCIIEKTHPOBAHUE
yueOHOro marepuana, oOpaiiasi BHUMaHHE Ha CaMO€ BaXHOE M CYLIECTBEHHOe B HeM. Mmeer
CMBICJT OCTaBUTh B pa0OUMX KOHCIEKTaX MOJis, Ha KOTOPBIX JeJIaTh MOMETKHU, 3aMeYaHus, IOTMOJI-
Henus. lemecooOpa3Ho pa3zpaboTarh COOCTBEHHYIO "Mapkorpaduro” (3HaUYKH, CHUMBOJIBI), COKpa-
LICHUS CJIOB.
Ilpakmuueckue 3anamus
B xo/1e mMOAr0TOBKM K MPAKTHUECKUM 3aHITHIM HEOOXOAMMO U3YYUTh OCHOBHYIO JTUTEpaTYy-
Py, O3HAKOMHUTHCS C JIOTIOJIHUTENILHON JMTEPATypOl, HOBBIMH ITYOTUKAIMSIMHA B TIEPHOAMYECKUX
W3JIaHMSX: )KypHaJIax, ra3erax u T.4. [Ipy 3ToM Ba)XKHO yYUTHIBaTh PEKOMEHIALMH IIPENOaBaTeNs
U TpeOoBaHUs y4yeOHOM MporpaMMbl. BaxkHO Takyke OmMpaThCcsi Ha KOHCIEKTHI JieKuuid. B xoze 3a-
HSTHUS BAXKHO BHUMATEJIBHO CIIYIIaTh BBICTYIUICHUS CBOUX OJHOKYpCHUKOB. [Ipu HeoOxomumocTu
3a/1aBaTh UM YTOYHSIOLINE BONPOCH], aKTUBHO y4acCTBOBATh B OOCYKJEHUU N3Y4a€MbIX BOIIPOCOB.
B Xone cBOEro BBICTYIUIEHHUS L€IecO00pa3HO MCIIOIB30BaTh KAk TEXHUYECKHE cpelicTBa ol0yue-
HUS, TaK U TPaJULMOHHBIE, TO €CTh JJOCKY U MeJl (IpyU HE0OXOJUMOCTH).
Opzanuzayusa 6HeayoumopHoil 0eamenbHocmu 00yuaruuxcs
BueayautopHast AesTeIbHOCTh OOyYaIOLIErocs Mo JaHHOW JUCUUIUIMHE MpeArojaraeT ca-
MOCTOSATENbHbIN MOMCK MHPOPMALIMU, HEOOXOUMOM, BO-TIEPBBIX, JJIs BBIOJHEHUS 3a/laHUM ca-
MOCTOSITEJIbHOM paboThl (MHBAPUAHTHOM M BapUaTUBHOM 4YacTel) W, BO-BTOPBIX, MOJATOTOBKY K
TEKyIIeH U MPOMEXYTOUYHOM aTTecTaluu. Y CIElHas OpraHu3alys BPEMEHU 10 YCBOEHUIO JIaH-
HOM JUCHMIUIMHBI BO MHOTOM 3aBHUCUT OT HaJIMYMs Y 00y4aroerocs yMeHusi CaMoOpraHu30BaTh
ceOst ¥ cBOE BpeMs IS BBITIOTHEHUS MPEI0KEHHBIX JOMAITHUX 3aJaHuM.
Iloozomoexa k 3auemy (IK3ameny)
B mponecce moArotoBku K 3adery oOydaromieMmycst peKOMEHIYyeTCsl TaK OpraHu30BaTh
CBOIO yueOy, uToObI Bce BHUJIbI padOT M 3aJaHui, MPeyCMOTPEHHbIE paboueil mporpaMMoil, ObUTH
BBINIOJHEHBI B CpOK. OCHOBHOE B IOATOTOBKE K 3a4€Ty - ATO NOBTOPEHHME BCEr0 MaTepuaia
y4eOHOW JUCHUIUIMHBL. B JHM TOATOTOBKM K 3adeTy HEoOXoaumo wu30eraTh 4Ype3MepHOU
neperpy3ku yMCTBEHHON pa0oToil, uepenys Tpyd M OTHbIX. Ilpu moaroroBke K caade 3avyera
cTapaiiTecb BeCb 00bEM pabOThl paclpeAensiTh PAaBHOMEPHO IO JHSAM, OTBEACHHBIM IS
HOJTOTOBKHU K 3a4€Ty, KOHTPOJIMPOBATh KaX/Ibli IEHb BHIOJHEHUS paboThl. Jlydile, eciau MOXKHO
MEepeBbINONHUTE IIaH. Torga Bceraa OyneTr pe3epB BpeMeHu. [Ipu moArotoBke K 3aueTy
1esecoo0pa3Ho  MOBTOPSATh MPOHAEHHBIH MaTepuan B CTPOrOM COOTBETCTBMM C y4eOHOM
IPOrpaMMoOii, MPUMEPHBIM NIEpPEYHEM yUEOHBIX BOIIPOCOB, 3aJaHH, KOTOPbIE BRIHOCSTCS Ha 3a4eT
Y COJEpIKAIIMXCS B JAHHOU MpOrpamme.
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11. CHEIIMAJIBHBIE YCJIOBUSA 11 THBAJIMAOB U JINL C OT'PAHNYEHHbBIMHU
BO3MOXHOCTAMMH 310POBbS

[Tox ciennanbHBIMU YCIOBUSIMH JJIS IOJTY4eHUS 00pa30BaHMs 00yUYaIOIUXCsl C OTPaHUYCH-
HBIMH BO3MOJKHOCTSIMH 3JI0POBbSI TIOHUMAIOTCSI YCIIOBUSI OOYYCHHUSI, BOCITUTAHUS U PA3BUTHUS Ta-
KHUX CTYJIEHTOB, BKIIIOYAIOUINE B ce0sl UCIIOJIb30BAHUE MPU HEOOXOAUMOCTH aIallTUPOBAHHBIX 00-
pa3oBaTeNbHBIX MPOTPAMM U METOAOB OOYyUEHUS M BOCIUTAHHUS, CIICIIMATBHBIX YIeOHUKOB, y4eO-
HBIX MOCOOMH M TUAAKTHYECKUX MaTepHalIOB, CIEUUAIbHBIX TEXHHUUYECKUX CPEACTB OOYyUEHUS
KOJUIEKTUBHOTO ¥ MHJIMBUYaTbHOTO IMOJIb30BAHUS, TIPEIOCTABIICHUE YCIYT aCCUCTEHTA (ITOMOIII-
HUKa), OKa3bIBAIOIIEr0 HEOOXOAMMYIO IMOMOIIb, NMPOBEACHHE TPYNIOBBIX U WHAUBHAYAIbHBIX
KOPPEKIIMOHHBIX 3aHITHH, 00ECIIeYeHHE JOCTYIA B 3/IaHUS By3a U JIPYTHe yCIOBHS, 0€3 KOTOPHIX
HEBO3MOXKHO WJIM 3aTPYAHEHO OCBOCHHME OOpa30BaTEIbHBIX MPOrpaMM OOYYarOIIMXCS C OrpaHU-
YCHHBIMU BO3MOKHOCTSIMH 3/I0POBBSL.

OOyuenue B pamMKax y4yeOHOW NUCHUIUIMHBI 0OYy4YaloIUXCsl C OTPaHMYEHHBIMH BO3MOXKHO-
CTSIMHU 3JIOPOBBSI OCYIIECTBISETCS C YYETOM OCOOCHHOCTEH MCHMXO(PU3MUYECKOTO Pa3BUTHS, WHJIU-
BU/yaJIbHBIX BO3MOKHOCTEU U COCTOSIHUS 3J0POBbsI TAKMX 00YUYAOLTUXCS.

OO0yueHue 1o y4eOHOW MUCHHUIUIMHE OOYYArONIMXCS C OrPAaHMYECHHBIMH BO3MOXHOCTSIMHU
3I0pPOBbsI MOXET OBITh OPTaHMU30BAHO KaK COBMECTHO C JIPYIMMH OOy4YaloIIMMHUCS, TaK U B OT-
JEJTBHBIX TPYTITax.

B nensx qoctynmHocTi 00y4deHHs MO AUCHUILIMHE 00eCcTIeYnBaeTCs:

1) i U1 ¢ OTpaHMYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBbS 110 3PSHHUIO:

- HaJW4Yue albTEPHATUBHON BepcUU O(UIMATBHOIO caiiTa MHCTUTYTa B ceTH «HTepHeT»
JUIS CIIa0OBHIAIINX;

- BECh HEOOXOAMMBIN Ui M3y4yeHUs MaTepHall, COrjacHO y4eOHOMY IIaHy (B TOM 4HCIIE,
JUTSE O0YYAIOIUXCSI TI0 WHAMBUIYAILHBIM YU4SOHBIM IUIAHAM) TIPEIOCTABIISICTCS B AJICKTPOHOM BH-
JIe Ha JTUCKE.

- UHIUBUyalbHOE paBHOMEpHOE ocBelleHue He MeHnee 300 mrokc;

- IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIEr0 00ydaromeMycsi HEOOXOAUMYIO TOMOIIIb;

- o0ecrieueHNe BO3MOXKHOCTH BBINTyCKa aTbTEPHATUBHBIX (DOPMATOB MEYATHBIX MATEPHUAJIOB
(kpymnHBIH WpUGT UM ayauodanis);

- obecnievyeHre 10cTyna 00yJaromerocs, sIBIsIOIIErocs CIENbIM U UCIIONb3YIOIIEro co0aKy-
MPOBOJHMKA, K 3JaHUIO UHCTUTYTA.

2) ISt WL C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBBS IO CITYXY:

- HaIMYue MUKPO(POHOB U 3BYKOYCHUIIMBAIONUICH anmmapaTypbl KOJJIEKTUBHOTO IMOJIb30BAHHS
(ayTMOKOJIOHKH ),

3) AN U1 ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI, UMEIOLINX HapYIIEHUS OMOPHO-
JBUTATEILHOTO armiapaTa, MaTepUATbHO-TEXHUICCKUE YCIIOBHSI JODKHBI 00eCIIeYrBaTh BO3MOXK-
HOCTb OECHpPENATCTBEHHOTO JOCTYINa O0ydYaroluXcsl B ydeOHbIe MOMEIICHHsI, CTOJIOBbIE, TyaseT-
HBIC U JIPYTHE ITOMEIICHUS OpTraHU3alliy, a TaKKe MPeObIBAaHUS B YKAa3aHHBIX ITOMEIICHUSX (HAIH-
qre MaHayCoB, MOPYYHEH, pACIIUPEHHBIX TBEPHBIX MMPOEMOB U JAPYTUX MPUCTIOCOOTICHHIA).

[Tepen HagamoM 0OydYeHHUS MOTYT MPOBOJUTHCS KOHCYJIbTATHBHBIC 3aHSITHS, ITO3BOJISIOIIHEC
CTYJEHTaM C OTPaHHYEHHBIMH BO3MOKHOCTSIMHU a/IalITUPOBATHCS K YUeOHOMY MpOIIECCy.

B mpornecce BepeHnst yueOHOW MTUCIHMIUTHHBI MTPO(HECCOPCKO-TIPENoIaBaTeIbCKOMY COCTaBY
PEKOMEHIYeTCSI HCIIOJIb30BAHUE COIHMANbHO-aKTUBHBIX U PE(IEKCUBHBIX METOIOB OOyuYeHUS,
TEXHOJIOTUH COIMOKYJIBTYPHOH pPEaOMIUTANU C IIEJhI0 OKa3aHWs IMOMOIIM OOyJaroIIUMCS C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI B YCTAHOBJICHHH TOJHOIEHHBIX MEKIMYHOCTHBIX
OTHONICHUH C JPYTHMH OOYYArOIIHUXCS, CO3JaHUH KOM(OPTHOTO TCHXOJIOTHYECKOTO KJIIMMAara B
yueOHOI rpymre.

OcoOeHHOCTH TIPOBEJICHUS TEKYIIEH M MPOMEKYTOYHOW aTTECTAIMH IO JTUCIUTUTHHE IS
00y4JaromuXxcsi C OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbSI YCTAHABIIMBAIOTCS C Y4ETOM
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WH/IMBUIYAIBHBIX TCUX0(HU3MUECKX 0COOEHHOCTEH (YCTHO, MMUChMEHHO Ha Oymare, MUChbMEHHO
Ha KoMmIbioTepe, B Qopme TectupoBaHus u Jpyroe). Ilpu HeoOXoIMMOCTH MpeaoCcTaBiseTCs
JIOTIOJIHUTEILHOE BPEMSI /111 IOATOTOBKM OTBETA HA 3a4€TE WM SK3aMEHE.

ABTOp padoyeil NporpaMmbl IUCUUIJIMHBI (MOTYJIs1):

Joyenm xageopwr xumuu, kauno. xum. Hayk I acananuesa I1.H.
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AHHOTAIWS PABOYEN TPOTPAMMBI JJUCITUIIJIMHBI (MOJIYJIS):
«CoBpeMeHHBIE TPOOIEMbl MAaTEPHUATIOBEICHUS

1. Leab ocBoOeHMS AUCHUILIMHBI (MOayJis1): «COBpEeMEHHBIE MTPOOIEMBI MaTEPHAIIO-
BEJICHUS» SBJISETCS MOJIy4eHHUE 3HAaHUN O MPEeBpaIleHUU BEHIECTB, IPU KOTOPBIX U3 MOJIEKYI OJl-
HUX BEIIECTB ITyTEM COCIUHEHUS, PA3JI0KEHHS U MEPETPYNITUPOBOK BXOISIINX B HUX aTOMOB 00-
pa3yroTCsl MOJIEKYJIbl IPYTUX BEIIECTB; OBJIAJICHUE CTYJCHTAMH 3HAHUAMU (UZUKO-XUMHUECKUX
3aKOHOMEPHOCTEH M YMEHHUEM HCIOJIb30BaTh MX I TOHMMAaHUS M UCCIEJAOBAHMS IPOIECCOB
KU3ZHEJEATEIIbHOCTH.

2. MecTo 1MCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

Jucrummaa b1.B.JIB.03.01. «CoBpeMeHnHbIe TTPOOIEeMbl MaTEpUATIOBEACHU» BXOJIUT B
COCTaB JUCIMILIMH IO BEIOOPY BapHATUBHON YacTH, popMuUpyemMas yJ4aCTHHKAMHU 00pa30BaTeib-
HBIX OTHOUICHWH, y4eOHOro mijaHa (OCHOBHOW MpodeccroHalbHON 00pa3oBaTeNbHON Mporpam-
MBI) IOATOTOBKM MarucTpoB o HanpasieHuto 44.04.01 Ilenarornyeckoe oOpa3oBaHue.

3. TpeOoBaHus K pe3y/ibTaTaM 0CBOCHHS IMCUMILINHBI(MOXYJIA):

I1K -3 CnocobeH oCcyIIecTBIATh aHAIW3 PE3yIbTaTOB HAYYHBIX UCCIIEI0BAHUH, PUMe-
HSTH UX MPH PEIICHUH KOHKPETHBIX HAyYHO-MCCIIeI0BATEIbCKUX 3a1a4 B chepe HayKu U 00pazo-
BaHUs1, CAMOCTOSITETILHO OCYIIECTBIIATH HAYYHOE UCCIIeI0BAaHUE
4. TIK 6 CnocoOeH npoeKTHpoBaTh (HOPMBI M METOJIBI KOHTPOJISI KauyecTBa 00pa3oBaHus, pas-
JIMYHBbIE BUBI KOHTPOJIHHO-U3MEPUTENIBHBIX MaTEPHAIIOB, B TOM YHCIIE C UCIIOJIb30BAHUEM
WH()OPMAIMOHHBIX TEXHOJIOTUM
5. Obémasi Tpya10eMKOCTh JUCUHUILIMHBI (MOYJIs1) cocTaBJisieT 3 3aueTHbIe eAuHNUbI (108
4acoB).
Cemectp: 3
6. OcHoBHbIE pa3jiejbl TUCHUNJIUHBI (MOYJIs1):
1. Kepamuka u KOMIO3UTHI: CHHTE3, METO/IbI, HOBeHIIMEe TexHonoruu. CTeknoodpas-
HbI€ U aMOp(HbIe MaTEpPHUAIIBIO POOIEMBI CUHTE3a U IPUMEHEHUS
2. ToHKHE TUIEHKU U MOKPBITHS B COBPEMEHHOM NMPOMU3BOJIcTBE. CUHTETUYECKHE KpH-
CTaJIJIbl ¥ POJIb B XUMHUYECKON IPOMBIIIIEHHOCTH. JIM3IeKTpuuecKre MaTepralibl U UX CBOMCTBA.
3. MarnutHele Matepuanbl. HoBble BBICOKOTEMIIEpATYpHBIE CBEPXIPOBOAHUKUA U
po0JsieMbl UX CHUHTE3a MeTo/bl U TEXHOJIOTUH MOJy4YEeHUsI MaTEPUAJIOB C MOHHON U 3JIEKTPOHHON
MpOBOANMOCTHIO. [lomynpoBoHUKOBEIE MaTepualbl. buomaTepuansl 1 OMOTEXHOIOTUN
1. ®opMbl TeKylIero KOHTPOJISA yCIIeBaeMOCTH W MPOMEKYTOYHOM aTTecTaluM:
JK3aMeH.
ABTOP: /Joyenm kagheopul xumuu, kano. xum. nayk I acananuesa I1.H.
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