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B1.B.JIB.03 MOAY.JIb «IMCLMIIIUHLI IO BLIBOPY 3 (JIB.3)»
B1.B.J1B.03.02. MEPCIEKTUBHBIE HEOPTAHUYECKUE MATEPHAJIBI

Hanpasiienue noaroroBkm - 44.04.01 Ilegarorunueckoe oopasoBaHue
Hanpasjiennocts (mpopuib) — « TEXHOJIOTUN XUMHUYECKOTO 00pa30BaHUSD)
Kpanuduxanus BpinyckHuka: Maructp

dopma u cpoku o0ydyenus — oyHas (2 roaa), 3aouHag (2 roga 6 MecsLEB)
T'ox npuema — 2026

Dopmbl Ce- Tpyno- |Jlek- IIpakrTu- CPC Kon- Hrorosas
o0yue- MecTp eM- 197071 Yyeckue (uac) TPOJIb arrecraums
HUSA KOCTh (uac) 3aHATHSA
(uac)
OuHas 3 108 14 16 69 9 9K3aMeH
3aouHas 3 108 6 6 87 9 IK3aMeH

MaxaukaJa, 2026




Henbio ocBoeHns nucHUILUIAHEI «llepcrieKTHBHBIE HEOPraHMYECKUE MAaTEePHaIIb) SBISETCS
[IOJIy4YCHUE 3HAHUN O IIPEBPALLCHUM BEILECTB, IIPM KOTOPBIX M3 MOJIEKYJI OJHMX BELIECTB IIyTEM
COEIMHEHUS, Pa3JIoKEeHUs U MEePEerpynnyupoBOK, BXOAAIMX B HUX aTOMOB, 00pa3yloTCs MOJIEKYJIbI
JPYTruX BEIIECTB; OBJAJCHUE CTYJCHTAMU 3HAHMAMU (U3UKO-XUMHUYECKHX 3aKOHOMEPHOCTEH MU

1. HEJIb OCBOEHMSI JUCUMILIMHBI (MOIY.JIS)

YMCHHEM HUCIIOJIB30BATh UX AJId IOHUMAaHUA U UCCIICAOBaHUA MMPOLUECCOB KU3HCACATCIBHOCTH.

Kona xomme- NHaukaTopbl 10CTHKEHUSI KOMIIETEH-
Conep:kanue KOMIETEHIIHU .
TeHIUH Mt
ITK-3 I1K-3 Cnocob6en ¢popmupoBats | [IK-3.1. Biageer cmocobamu uHTETpa-
pa3BUBAIOIIYIO 00pa30BaTesb- IIUH Y4eOHBIX IPEAMETOB I OpraHu3a-
HYIO CPeJLy JJIsl TOCTHKCHHS [IUH pa3BUBAIONICH YIeOHOU JEATEIbHO-
JMYHOCTHBIX, TPEIMETHBIX U CTH (HCCIIEeIOBATEIILCKOM, IIPOCKTHOM,
METAIPEIMETHBIX PE3yJIbTaTOB IPYIIIOBOM | Jp.).
00y4eHUs CpeICTBAaMH MPETIO- [1K-3.2. crionp3yet 00pa3oBaTeIIbHBIN
JIAaBaCMBbIX y4EOHBIX MPEAMETOB | MOTEHIIMA COLUOKYIBTYPHOM CPE/IbI
peruoHa B MpenojaBanuu (peamera mo
npoduiio) B yueOHOI 1 BO BHEYPOUHOI
JIESITCIILHOCTH.
[TK-6 [TK-6 Criocoben 1K 6.1 3Haert: cocTaB 1 0COOEHHOCTH

pa3pabaThiBaTh M|
HCIIOJIH30BaTh METOIMUYECKOE
obecrnieueHus1 0OpazoBaTeIbHO-
o Tporecca B IIpEIMET-
HOM o0sacT «XUMUS», IPEJI-
HA3HAYCHHOTO JIUIT  pealin3a-
IIUU Y4eOHBIX NMPEAMETOB, Kyp-
COB, JUCIIHATUINH

METOAMYECKOTr0 obecneueHust 00pa3oBa-
TEJILHOTO TIpoIlecca B MPeIMETHOM 001a-
cti «XHUMHs», HOPMAaTUBHBIC TPeOOBa-
HUS K HEMY Ha COOTBETCTBYIOIIEM
ypOBHE 00pa3oBaHHS

[1K 6.2 Ymeer: pa3pabaTbiBaTh U HC-
MOJIb30BaTh Y4E€OHO-TTPOTPAMMHYIO
(TporpamMma TUCIIHITINHBI, KaJICHIapHO-
TEMaTUYEeCKH TUTaH U T.1.) U y4eOHO-
METOJIUYECKYIO (KOHCIIEKThI, METOIYC-
CKHe pa3paboTKH, GOH/IBI OLIEHOUYHBIX
CPEACTB U I.T.) TIOKYMEHTAIINIO JIJIs
obecrnieueHus: 00pa3oBaTEIbHOTO MPO-
mecca B TPEIMETHOM 00JacTu
ypOBHE 00pa3oBaHUsl.

[1K. 6.3 Bnaneer: nefictBusiMu paspa-
OOTKH U UCTIOTB30BaHUS Y4eOHO-
MPOrPaMMHOM 1 yueOHO-METOINYECKOM
JOKYMEHTalluu U1l obecrieueHus oopa-
30BaTEBHOTO MpoIlecca B TMPEAMET-
HOM o0Omactu «XUMUsS» Ha COOTBET-
CTBYIOIIIEM YPOBHE 00pa30BaHMUs

Hucuummaa b1.B.JIB.03.02.«IlepcnieKTuBHBIE HEOPTaHUYECKUE MATEPUATIBI» BXOJIUT B CO-
CTaB 4acTu, popMHUpyeMOl yJyaCTHUKaMHU 00pa3oBaTeIbHBIX OTHOIIEHHH y4yeOHOro IiaHa (OCHOB-
HOM mpodeccuoHanbHON 00pa3oBaTeNbHOM MPOrpaMMbl) ISl HOJATOTOBKM MAarucTpaHTOB I10
Hanpasienuto 44.04.01 — «Ilegarorndeckoe oOpa3oBaHue», Mpopuib NOAroToBKU — «TexHomornuu

MECTO JUCIHUATIJIMHBI B CTPYKTYPE OCHOBHOM
MNPOP®PECCHUOHAJBHON OBPA3OBATEJIBHOMN MPOI'PAMMBI

XUMHUYECKOI'O 06pa3013aH1/1;1».




Hucuummuaa b1.B.JIB.03.02.«IlepcriekTHBHBIE HEOPTraHMYECKHE MaTepUaNIb) Oasupyercs
Ha KOMITETEHIUAX, 3HAHUSIX U YMEHUAX, CHOPMUPOBAHHBIX B X0J¢ M3ydeHus qucuummini: «CoBpe-
MEHHBIC TTPOOJIEMbI HaYKU U o0pa3oBanus», «[IpobiemMHoe 00yueHne B XUMUN.

Komnerenmuu, chopMupoBaHHble B MpOIEcce M3YyYEHUs AUCHUIUIMHBI HEOOXOAMMBI IS
OCBOCHUS cofepX)aHus AUCHHUILTUH «[IpoeKTHasT MeATEIBHOCTh MO0 XUMHM», «YTPABICHHE CHUCTE-
MOM HENmpephIBHOIO XMMHUYECKOTO 00pazoBaHus», «CoBpeMeHHbIe Mpo0sieMbl MaTepUaIOBeICHUS
«OCHOBBI 00PAaTUMOTO AKKyMYJIMPOBAHUS TEIUIa», « XUMUYECKUE UCTOYHUKH TOKA», BHITIOTHEHUS
3agaHuil (y4eOHOI, IPOM3BOJCTBEHHON MPAKTUK, Hay4YHO-HCCIEA0BATEIbCKOM pabOThl U BBIMYCK-

HOU KBaIM(DHUKAIIMOHHOMN pabOThI).

3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE (MOAYJIIO)
JlucuuiuinHa HarpablieHa Ha (OpMHUpPOBaHHE CIEIYIOIIMX KOMIETEHUMH BBITYCKHHKA:

[1K-3, TTIK-6.

B pesynbrare n3zyuenust Moyiisi o0ydarouuecs J0KHBL:

Kox xomneren-
107074

3Haer

YMmeer

Baaneer

[TK-3 Cnocoben
¢dbopMupoBath pas-
BHBAIOIIYIO 00pa-
30BaTENBHYIO Cpe-
Iy 7S IOCTHKE-
HUS TNYHOCTHBIX,
HPEIMETHBIX U Me-
TanpeAMETHBIX pe-
3yJIbTaTOB O0yuUe-
HUS CPEJICTBAMHU
IPEIo/IaBaeMbIX
y4eOHBIX Mpeame-
TOB

- IpernojaBaeMblii IPEAMET
«XuMus» B IIpEAEIax Tpe-
OoBaHMIA (heneparbHbBIX
roCy/lapCTBEHHBIX 00pa3oBa-
TEJBHBIX CTaHJAAPTOB MOCHOB-
HOI 0011e00pa3zoBaTeIbHOM
MPOrpaMMBbl, €ro  UCTOPUU U
MecTa B HayKe, HOpMAaTUB-
HbIE U IIPABOBBIE JIO-
KYMEHTHI, periaMeHTHpy-
o1ue o0y4eHue XUMHH,
cojiep>KaHue TPUMEPHBIX HITH
TUIIOBBIX 00pa30BaTellb-
HBIXTIPOTPaMM, YIEOHHKOB,
y4eOHBIX OCOOMI, TEOpUIO U
METOIHMKY O0yYIECHUS] XUMUHU

- OTOMpATH
JKaHUe 00y4eHUs XU-

MUHU,; IPOCKTUPOBATD,

OTOMpPaTh U UCTOJIb-
30BaTh (OpMBI U
cpencTBa oOydeHus

XHUMHUH, obecreunBa-

IOIIHAE TJOCTHKEHNE
e o0yueHus

cojep-

-[IpUEeMaMH, METO-
JaMy ¥ TEXHOJIOTH-
aMu o0yueHus
XMMHHU, OpraHu3a-
LU U COIIPOBOXK-
JI€HUS IPOCKTHOU U
HCCIIEI0BATENbCKOM
TOTOJTHUTEIBHBIX
00pa3oBaTeNbHBIX
IporpamMM Ha pas-
HBIX YPOBHSIX 00pa-
30BaHHSA

[TK-6 Criocoben
pa3pabaThIBaThu
UCIIOJIb30BaTh Me-
TOoAMYECKOE obec-
nedeHus: o0pazo-
BaTEJILHOTO MPO-
1ecca B MpeIMeT-
HOM 00acTu
«XuMusi», peTHa-
3HAYEHHOTO JIJIs-
peanuzanuu yueo-
HBIX MPEJIMETOB,
KYPCOB, JUCIIH-
TUTHH

-COCTaB u
OCOOCHHOCTH METOJUYe-
CKOTO o0ecrieueHus: o0paz3o-
BaTEJIBHOTO TIpoIecca B
MpeIMETHOM obmactu
«Xumus»,  HOPMAaTUBHBIC
TpeOOBaHUsI K HEMY Ha CO-
OTBETCTBYIOIIIEM YpOBHE
o0Opa3zoBaHus

-pa3pabarbiBaTh U
HCIIOJIH30BaTh yueo-
HO-TIPOrPaMMHYIO
(mporpamma gucuu-

IJIMHBI, KaJI€HIapHO-
TeMaTUYEeCKNIl IIIaH

U T.1L.) U y4eOHO-

METOUYECKYIO (KOH-

CIIEKThI, METOIUYE-
CKHe pa3paboTKH,
(OHJIBI OIICHOYHBIX
CpEeICTB U T1.T.) JI0-
KYMEHTALHIO 15

- IEVCTBUAMM pa3-
paboTKu uuc-
MMOJIb30BAHUS
yueOHo-
MIPOrPaMMHOMU

U y4eOHo-
METOAUYESCKOM
JIOKYMEHTAITUN
IUTSL 00ecrIeueHus

oOpazoBa-
TEIBLHOTO MPOIEC-
ca B TMpeaMeT-
HOW obOacTu
«XUMHAST Ha

obecrieuenus 006pazo-

BaTEJIBHOTO MPOIleccal COOTBETCTBYIOIIEM
B TIpPeIMETHOW 00-| ypoBHE 00pa3oBa-
JacTH YpOBHE 00pa- | HuUs

30BaHuA.




4.0BbEM JUCHUIIINHBI (MOIY.JIS)

OO0miast TpyA0EMKOCTh IHUCHMIUIMHBI cocTaBiisgeT 3 3adyerHbie eauHuisl (108 vacos). duciu-

IIJIMHA U3y4acTCA B 3 CEMECTPE.

OYHAS ®OPMA OBYUYEHUS
TpynoémkocTb
. B T1.4. o cemect-
Bua yueOHo# padboTbl
yac. pam
Ne3
O0mas TpyI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KourakTHas padora:
JeKiuu (00IIee KoJI-BO 4acOB, BKITKOYAs TPAKTUUYECKYIO ITOJT0- 14 14
TOBKY)
MIPaKTUYECKUE 3aHATHSI, CEMUHAPBI U Ip. (00111ee KOJI-BO YacoB, 16 16
BKJIIOYAsl TPAKTUYECKYIO TIOJITOTOBKY)
nabopatopHbIe 3aHATHUS (001IIee KOJI-BO YaCOB / BKITIOYAsI ITPAK-
THUYECKYIO IIOJATOTOBKY)
KYPCOBOE IMPOCKTUPOBAHUE
IPYIIOBBIC, UHAWBHUYyaTIbHBIE KOHCYJIBTAIUU U UHBIC BHJIBI
y4eOHOM e TEIILHOCTH, TTPEIyCMATPUBAIOIIUE TPYIITIOBYIO HITH
WHIMBUYyAIbHYIO pa00Ty 00YYaroIuXcs ¢ MPEToaaBaTesieM
2. O0beM caMOCTOsITEILHOI padoThl ooyuyarommxcsi(CPC) 69 69
B TOM YHCJIC YaCOB, BBIJICJICHHBIX HA MOJIOTOBKY K 3K3aMCHY 9 9
(3auery)
Bun npomMexxyToOYHOTO KOHTPOJIS: OKk3a-
MeH
3AOYHASA ®OPMA OBYYEHUS
TpyroémkocTh
. B 1.4. mo cemecr-
Buj yue6Hoii padoThl
yac. pam
Ne3
OO0mas TPyI0EMKOCTD TUCITUTUTHHEI 110 Y4eOHOMY TIIaHY 108 108
1. KonrakTHas padora:
nekiuu (00111ee KoJ-BO 4acoB, BKJIFOYAs MPAKTUYECKYIO MOAT0- 6 6
TOBKY)
MPAKTUYECKHUE 3aHITHS, CEMUHAPHI U TIp. (00IIee KOJI-BO YacoB, 6 5
BKJTIOYAsI IPAKTHYECKYIO TIOJITOTOBKY)
nabopaTopHbIe 3aHATHS (001Iee KOI-BO YaCOB / BKJIFOYAsl MPaK-
TUYECKYIO MOATOTOBKY)
KYPCOBOE MPOESKTUPOBAHUE
TPYNIOBBIE, HHIUBUyaTbHbIC KOHCYIbTAIIMA W WHBIC BUIBI
yueOHOM NesTeNbHOCTH, IPEeIyCMAaTPUBAIOIIUE TPYIIIIOBYIO HIIN
WHMBUIYATBHYIO pa0OTy 00yJaIomuXcs ¢ PeroaaBaTeieM
2. O6bem camocTosTeILHON padoTsl 00yuyarommuxcesi(CPC) 87 87
B TOM YHCJIC YaCOB, BBIJICJICHHBIX HA MTOJITOTOBKY K K3aMEHY 9 9
(3auery)
Bun mpoMexyTOUHOTO KOHTPOJIS: Dk3a-
MEH




5. COAEP’)KAHUE JUCHUILINHBI (MOLY.JIS)

ouyHasi popma o0OyueHust

Ne | HaumeHoBaHue Tembl (pa3jiena) Oomas TpyaoémkocTs 10 BUAaM y4eOHbIX 3aH5-
n AMCUMILIMHBI (MOLYJIs1) TPYA0EM- THH
/ KOCTh B (B akaj1.uacax)
n akaj.uacax Jex/ Jla6 / IIp/ CpP
np.nojx | Mp.noj Np.MOAT.
I. I.
1 | Cucremaruka u [u3aiiH MaTepUaoB. 27 4 4 19
Knaccudukanus GyHKIIMOHATBHBIX
HEOPTraHMYECKUX MaTepHAIIOB 110
COCTaBY, CTPYKTYpE, CBONCTBAM U
obmactsim npumeneHus. CTpyk-
TypHasl uepapxusi MaTepHaoB.
DU3NKO-XUMUYECKUE TIPUHITUTIBL.
2 Oco0OEHHOCTH CO37]aHUsI MaTEPUATIOB 35 4 6 25
Ha OCHOBE IHMCCHUIIATHBHBIX CTPYK-
Typ.
JlucriepcHble W yIABTPAAHUCIIEPCHBIC
MaTepuabl
3 | DBodIOIMSA OT MOJICKYJT K MaTepua- 37 6 6 25
nam. HaHOCTpYKTYpBI, HAHOKOMITIO-
3UTHI ¥ HAHOpPEAKTOpHl. DpakTalib-
HbIE€ MOJENU ITUCIEPCHBIX U Yib-
TPaIUCTIEPCHBIX CHCTEM.
Kypcosoe npoexmuposanue X -
Kouncynomayus k axzameny X -
Iloocomoska k 3k3ameny (3auemy) 9 X
Uroro: 108 14 16 69
3a04Has (popMa 00y4YeHHs
Ne | HaumeHoBaHme TeMbl (pa3jaeia) Oomas TpyaoémkocTs 0 BUAaM yueOHbIX 3aHA-
n AUCHHUTIIINHBI (MOXYJIsT) TPYAOEM- THH
/ KOCTh B (B akaja.yacax)
n aKaja.yacax Jlex/ JIao / p/ Cp
Np.MOAr. | MP.MOAT. | MP.MOAT.
1 Cucremarrka u Au3ailH MaT€pUAIIOB. 33 2 2 28
Knaccudukanus GyHKIIMOHATBHBIX
HEOPraHNYECKUX MaTepHaIOB 110
COCTaBY, CTPYKType, CBOHCTBaM U
obmnactsim npumeneHus. CTpyk-
TypHasi iepapXusi MaTepHasoB.
OU3NKO-XUMUYECKUE TPUHITUTIBL.
2 Oco0eHHOCTH CO37]aHuUsI MAaTePUATIOB 33 2 2 29
Ha OCHOBE IUCCHIATUBHBIX CTPYK-
TYyp.
JlucriepcHble W yIbTPAAUCIIEPCHBIE
MaTepHaIbl
3 | DBodIOIUSA OT MOJICKYJT K MaTepHa- 33 2 2 30
naM. HaHoCTpyKTypbl, HAHOKOMIIO-
3UTHl U HaHOpPEaKTOpbl. PpaKTalb-




Hbl€ MOJENU IUCIEPCHBIX U Yib-

TPaJIMCIIEPCHBIX CUCTEM.

Kypcosoe npoexkmuposarue X -

Koucynomayus x sxzameny X -

Iloocomoska k 3k3ameny (3auemy) 9 X

HUroro: 108 6 6 8749
KOH-
TPOJb

5.1. COAEP KAHUE PA3JEJIOB JUCHHUIIJIMHBI (MOJAYJIS)
Coneprxanue pasiesoB JUCIUIUIMHbBI

Pazjnen 1. CucremaTuka u 1M3aiiH MaTepHUaJIoB.

Knaccudukanus QyHKIMOHAIBHBIX HEOPraHUYEeCKHX MaTepuanoB. DU3HKO-XUMUYECKUE
MIPUHIIAITEI KOHCTPYUPOBAHMSI HOBBIX MarepuasioB. CTpyKTypHas nepapxus marepuanoB. OcobOeH-
HOCTU CO3/IaHUsI MaTe€pHalloB HAa OCHOBE IUCCHIATHBHBIX CTPYKTYp. —Bakueiimme mnpobiemsl
HayK{ O MaTepuasax.

Knaccudukanus GyHKIHOHATBHBIX HEOPTAaHUYECKUX MAaTEpPHANOB IO COCTaBY, CTPYKTYpE, CBOM-
cTBaM M o0nacTsM npuMmeHeHusi. CTpyKTypHast uepapxus MarepuasioB. U3uKo-XUMHUYECKUE TTPUH-
LIMIIEL.

Paznen 2. OcoOeHHOCTH CO3/IaHUsT MAaTePUAIOB Ha OCHOBE JMCCHUITATUBHBIX CTPYKTYP.

JlucniepcHbie U yIAbTPaIUCTIEPCHBIE MAaTEPUAIIBI

DBOJIIOIHS OT MOJIEKYN K Matepuanam. HaHOCTpyKTypbl, HAHOKOMITO3UTHI U HAHOPEAKTOPBI.
O®pakTanbHble MOJENU TUCHEPCHBIX W YIbTPAJUCIEPCHBIX cucTeM. MexaHudeckue U (U3HUKO-
XUMHYECKHE MPOIECCHl TUCTIEPTUPOBAHUS U CMEIICHHSI TIOPOIIKOB. Y IbTPAIUCIIEPCHBIE METAILIBI C
HEOOBIYHBIMH (DYHKIMAMU. HOBbIE TEXHOJOTHH TMOJYYEHHUS YIbTPATUCIEPCHBIX MaTepUaloOB, OC-
HOBaHHBIE HA CHHEPTeTHKE XUMHUYECKOTO U (PU3NYECKOro Bo3zeicTBuA. Vcmonap30BaHue KiacTep-
HBIX U YJIBTPAJUCIEPCHBIX MAaTEPUATIOB U HAHOKOMITO3UTOB.

Bunsl pyHkimonansHoM kepamuku. KepamMmuueckne MaTepuaibl ¢ JUAICKTPUUECKUMU, Mar-
HUTHBIMHU, ONTHYECKUMH, XUMHUYECKUMH U siAepHbiMH (QyHKIUsMU. [Iporeccs ¢popmupoBanus u
criekaHusi kepaMuku. [lepcrieKTUBHBIE KepaMUYecKrue KOMITO3UThl. O0JIacTh MPUMEHEHUS KepaMu-
YECKHUX MaTEepHaJIOB.

TepMmoauHaMuKa U KUHETHKA TIPOIECCOB CTeKIoBaHUsA. CTPYKTypa CHIMKATHBIX, OOpaTHBIX
u ocdaTHbix cTekon. AMopdHBIE METAUIBI U METAJUTMUECKHE CTeKIa. BBICOKOUNCThIEC cTeKa IS
cBeToBoJ0B. Hartpuii-kansiuii-pocharno-cunmkatHoe Ouocrexsio. doroxpomubie crekna. [Ipo-
3payHas crekiokepaMuka. @oToHHbIe KpucTailbl. [I[puMeHenne cTekol.

Pazjnen 3. IBosouus oT MoJiekyJ1 K MmaTepuajiaMm. HaHOCTPYKTYpbl, HAHOKOMIIO3UTHI U
HAHOPeaKTOpbl. PpaKkTajIbHbIe MOAEIM IMCIEPCHBIX U YIbTPAAUCIIEPCHBIX CHCTEM

DBOJIIONHS OT MOJIEKy/ K Marepuanam. Knactepasie cepun. HaHOCTpYKTYpBI, HAHOKOMIIO-
3UThl U HaHOpeakTopbl. DpakTalibHbIE MOJIETU IUCTIEPCHBIX cucTeM. [lopucTeie HeopraHuyeckue
MeMOpansl. [Iporiecchl qucneprupoBaHms U CMEMICHUS MOPOIIKOB. Y IbTPAIUCIIEPCHBIE METAJUIBI C
HEOOBIUHBIMH (DYHKIIMAMU. HOBBIE TEXHOJOTHH TMOJYYECHHUS YIbTPATUCIEPCHBIX MaTepHUaIoB, OC-
HOBaHHBIE HA CHHEPTETUKE XUMHUUECKOTO U (PU3NYECKOTO BO3ICUCTBUSI.

Cunrernueckue kpuctaiibl. Onpenenennsi. OrpaHka KpucTauioB. MexaHu3Mbl pocTa Kpu-
CTa/uIoB. MeToIbI ToTydeHus KpucTamuioB. [Ipobiema pocTa KpymHBIX KPUCTAILIOB C MaJlOH TJIOT-
HOCTBIO JucIoKaiuii. HoBble MOKOJEHHsI CHHTETHUECKUX KpucTaioB Ha ocHoBe GaAs, GaN, SiC,
U CBEPXMPOBOAIINX KyNpaToB. Buckepsl. O0acTv MpUMEHEHHSI MOHOKPUCTAJLIOB.

Jusnexrpuueckue matepuanbl. OnpeneneHusi. Baxknelne AUAIEKTPUUECKUE XapaKTepH-
cTtuku MatepuanoB. CerHeTo-, Mbe30- U MUPOMICKTPUKN CerHeTOdIeKTPUKHU-TIONYITPOBOIHUKH, Ce-
THETOMarHeTuku. [IpumMeHenue AN3IeKTPUKOB.




MarnutHbie Marepuanbl. OnpeneneHus. Baxuelue THUIbI MarHUTOMSITKUX W MarHuTo-
JKECTKMX MaTepraaoB. MarHUTHBIC METAUIbl M CIUIaBbl THIA aabHHKO, SMCo5 u Fe-Nd-B. Ilytu
MOBBILICHHUS] MAarHUTHON SHEPIUU CILIABOB, CBA3aHHbBIE C IIPUMEHEHUEM TEPMHMUECKOM, TEpMOMEXa-
HUYECKOW 00paboTKu. MarHUTOOUAIEKTPUKU TUIAa (PEPPUTOB CO CTPYKTYpOU IINMHUHETH, TpaHara,
MarserorunromMoura. MaTtepuansl ¢ KOJUIOCAJIbHBIM MarHUTOCOIPOTUBIEHUEM. [IpuMeHeHue mar-
HUTHBIX MAaTE€pUaJOB.

BricokotemnieparypHbie cBepXnpoBoaHUKH. OnpeneneHus. OcoOeHHOCTH KPUCTAIIIOXUMUN
BBICOKOTEMIIEpATYPHBIX cBepXmpoBoaHUKOB. Kputnueckue napamerpsl BTCII. Metonbl nmonyue-
Hus o0bemubix BTCII matepuanos: TBepaoda3Hblil CHHTE3, KPUCTAJUIM3ALUS U3 TIEPUTEKTUYECKOTO
pacmiaa RBa2Cu307-x, 0cOOEHHOCTH UX MUKPOCTPYKTYpPbI. METOIbI TOTYYeHUS ITTAHHOMEPHBIX
BTCII-marepuanoB: JeHTH U MPOBOAA B cepeOpsiHOi o0omouke. 1yt MoBBIIEHNST KPUTHYECKHX
xapakrepuctuk BTCII-marepuanoB: onTuMu3anus KATHOHHOIO COCTAaBA M COJAEPKAHUS KHCIIOPOJa,
TEKCTYpPUPOBAHUE ITyTEM TEPMHUUECKON U MEXaHUYECKOH 00pabOTKH, CO3AaHNe IIEHTPOB MUHHUHTA.
[loBbIlIEHNE TMHHUHTA MarHUTHOTO MOTOKA IYTEM CO3[aHUs HAaHO- U MUKPOHEOAHOPOJHOCTEN B
MaTpHUlIe CBEPXIIPOBOJHHUKA, HAaHOKOMIIO3UTHI. O0nactu npumenenust BTCII-marepuanos.

6. YAEBHO-METO/IUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM PABOTHI

OBYYAIOIIUXCHA
Ne Bua camocTosiTe/IbHOM padoThI 00y4Ya0IMXCst
u/n HaumeHnoBaHue pa3jesa JUCHUIINHBI

1 | Cucremaruka u Au3aiiH MaTepUAJIOB. [ToaroroBka u 3ammura pedepaToB, 10KIAIOB,
Knaccudukanus GpyHKIIMOHATBHBIX He- MPE3eHTAlUU, TTOJTOTOBKA K JICKIIUH, CEMUHAP-
OpraHMYECKUX MaTepUaJIoB 10 COCTaBY, CKOMY 3aHATHIO, COCTaBJIEHUE KeNC-3aaHui, co-
CTPYKTYype, CBOWCTBAM U 00JacTIM IMPU- CTaBJICHHE OJIOK-CXEM U T.[I.

MeHeHus. CTpyKTypHas uepapxus Mare-
puasioB. DU3NKO-XUMUYECKHE TPUHIIU-
IIBI.

2 | OcoOEHHOCTH CO3/1aHUSl MaTepualioB Ha ITonroToBka u 3amuTa pedepaTosn, T0KIA0B,
OCHOBC JUCCUIIATUBHBIX CTPYKTYDP. npe3cHTalru, MOAroTOBKa K JICKIUHU, CEMHUHApP-
JluciepcHele M yJIbTPaJUCIEPCHBIE MaTe- | CKOMY 3aHATHIO, COCTaBJICHHUE KelC-3aJaHull, CcOo-
pHUabl CTaBJICHHE OJIOK-CXEM U T.JI.

3 | OBomronMs OT MOJEKYJ] K MaTepuajiam. [TonroroBka u 3amuTa pedepaTosn, T0KIAI0B,

HaHOCTpyKTypbl, HAaHOKOMIIO3UTBI U
HAaHOPEAKTOpBbl. DpakTalbHbBIE MOICIIH
JUCIIEPCHBIX W YJIBTPAJAMCIEPCHBIX CH-
CTEM.

HPGSGHTaHI/II/I, IIOATrOTOBKA K JICKIIHUU, CCMI/IHap-
CKOMY 3aHATHIO, COCTaBIIEHUE KeHC-3aJaHtii, CO-
CcTaBJIeHHUE OJIOK-CXEM U T.II.

7. ®OHJI OHEHOYHbIX CPEJICTB
7.1. OneHo4HbIe MAaTEPHAJIBI JIS1 IPOBEJCHHUA TEKYIEro KOHTPOJIsI

ycneBaeMoCTH
Ne HaumeHoBaHue TeMbI CpeacrBa Tekyuiero Ilepeuenn
n/n (pa3neJia) IMCHUIIHHBI KOHTPOJISl YCIIeBA€MOCTH KOMIIeTeHI U
(MmoxyJis)
1 Cucrematnka wu 1uzaitH | JlabopaTopHnas pabora, ce-
MaTepUasoB. MHUHapCKoe 3aHsATHE, pede-
Knaccudukanus ¢pyHk- paT, KOHTPOJIbHBIE CPE3BI, K-3. TIK-6
[IMOHAJILHBIX HEOPTaHU- JIOITYCK U OTYeT 1o jJabopa- ’ '
YeCKUX MaTepHUajoB 10 TOPHOI pabOTHI
COCTaBY, CTPYKTYpE,




CBOMCTBaM M 00JIaCTsAM
npumeHeHus. CTpykTyp-
Has Uepapxusi MaTepua-
J10B. ®U3UKO-
XUMUYECKUE TPUHITUTIBI.

Ocobennoctn  co3manus | Jlaboparopnas paborta, ce- [TK-3, TTK-6.
MaTepHaJioB Ha OCHOBE | MUHApPCKOE 3aHATHE, pede-

JVCCUITATUBHBIX CTPYKTYP. | paT, KOHTPOJIbHEIE CPE3HI,

JlucriepcHble W yJAbTpa- | JOMYCK M OTYET 1o jabopa-

JUCTICPCHBIC MATEPHUAITBI TOPHOH pabOTHI

Opogronvs 0T Mosiekyn k| JlabopaTopHas pabora, ce- I1K-3, T1K-6.

MarepuanaMm. Hanoctpyk-
Typbl, HAHOKOMIIO3UTBI U

MUHapCKoe 3aHaTue, pede-
par, KOHTPOJIbHBIE CPE3HI,

HAaHOPEAKTOPBIL. ®Ppak-
TaJlbHBIE MOJEIHU  JHC-
IIEPCHBIX U YyIbTpaguc-
IIEPCHBIX CUCTEM.

JIOITYCK ¥ OTYET IO Jlabopa-
TOPHOU PabOThI

Jdannble 1151 ydera ycneBaemMocTu MaructpoB B bPC
[Iporpamma oneHuBaHus yueOHOM nesrenbHocTH MarucTpa. Jlekiuu - ot 0 1o 14 6amnos
OneHuBaeTcsi MOCEUaeMOCTh, aKTUBHOCTh TPU MPOCTYIIUBAHUY JIEKIIMH B BHJIE BOIIPOCOB
(ot 0 mo 1 6amnoB). Utoro - (14 neknuii x 1 6amry) =14 6amios.

JIabopaTopHbIe/IPaKTUYECKUE 3aHSTHU.

OHGHI/IBaeTCﬂ CaMOCTOATCIBbHOCTb IIPHU BBIITOJIHCHUUN pa6OTI)I, MMPaBUJIIbHOCTL BBIITOJIHCHUA
3aJlaHHii, YPOBEHB MOJTOTOBKH K 3aHSATHUSM M aKTHBHOCTh Y4acTHUs B JUCKYCCHUH, TOTIOJIHUTEIIbHBIC
3HAHUS 110 CMEXKHBIM TIpeameTaM (0T 0 10 2 6aioB 3a 3aHsTHE).

CamocrosTenbHas paboTa BKJIIOUAET BBHIIOJIHEHHUE ONEPEKAIONIMX 3aJaHUM, MTOATOTOBKY K
AYJUTOPHBIM 3aHATHAM, COCTABJICHUC U H3JIOKCHHUC KOHCIICKTOB IIO TEMaM, MpcajaracMbIM IJIs
CaMOCTOATEIbHOIN MPOpabOTKHU. 3a KaXAblil KOHCIIEKT MarucTp MokeT Noiay4duTs oT 0 10 2 6amioB
(5 xoHCcnekToB X 2 6amna =10 6anmioBs).

[TpomexxyTouHas aTTecTanus

15 - 20 GayIoB - OTBET HA «OTJIMYHOY;

9 - 14 6ayI0B - OTBET HA «XOPOILIOY;

5 - 8 OaJIOB - OTBET Ha «Yy/IOBJIETBOPUTEIHHOY;

0 - 4 6annoB - OTBET Ha CHECYHOOBJICTBOPUTCIILHO).

Tabnmia mepecyera Mojay4eHHOW MarucCTpoOM CyMMBbI OaJIJIOB TIO TUCIMIUIMHE B 3a4ET:

51 6ann u 6onee «3a4meHoy

Memnee 51 6anna «He 3a4meHoy

Taxkum 06pazom, MakCHUMaJIbHO BO3MOXHAasi CyMMa 0aJljIoB 3a Bce BUABI YUeOHOU JesITeNb-
HOCTH MarucTpa 3a ceMecTp 1o aucuuminHe cocrapiser 100 6amios.

Hepecqu HOJ'Iy‘-ICHHOfI MarucCTpomM CyMMbI 0aJuIoB 110 JAUCHUIIJIMHE B OLICHKY (BKSaMCH)Z

85-100 6annoe COTIAYHO)

70 - 84 6anna «XOpOIIIO»

51 - 69 6annos «yZIOBJIETBOPUTEIILHO




0-50 6annos «HEYIOBJICTBOPUTEIHLHOY

7.2. OnleHOYHbIE MATEPHAJIbI JJISl IPOBeIeHHsI IPOMEKYTOYHON aTTeCTAlNM
Cemectp — 3; popMa aTTecTallUM — IK3aMEH.

Tembl 10KI2/10B, 3cce, pedepaToB

1. KepamMunka 1 KOMIO3UThI

(Buabl @ynkumnonanbHOM kepamuku. Kepamuueckue maTepuanbl C JUAIEKTPUUECKUMH,
MarHUTHBIMH, ONITUYECKUMHU, XUMHUUECKUMH U sAepHbIMU GyHKIusMU. [Ipoueccsl dpopmupoBanus
U criekaHus kepaMuku. [lepcrniekTUBHBIE kKepaMuyeckue KOMIO3UThl. O0nacTH MpUMEHEHHUs Kepa-
MUYECKHX MaTE€pPUAIIOB.)

2. Crexi000pa3Hble 1 aMopdHbIe MaTEPHAJIbI

(TepmoauHamuKa U KHHETHKA IIPOLIECCOB cTeKJI0BaHUs. CTPyKTypa CHUJIMKATHBIX, OOpaTHbBIX
u (ocdatHbix cTekon. AMopdHbIe METAJUIbl U METAIIMYECKHUE CTeka. BricokouncThie cTekna Asis
cBETOBONIOB. Harpuii-kanpuuii-pochaTHo-cunmkatnoe Ouocrekio. PoToxpomubie crekina. [Ipo-
3pavHas cTekjIokepaMuka. @oToHHBIE KpUcTaIIbL. [IpruMenenue cTexor.

3. ToHKHe NVIeHKH ¥ NOKPBITHA

( IInenka kak KOMMoO3uT. B3auMHOe BIMSHUE IJICHKUA U TOJJIOKKHU. Y CIOBUS OCAXKICHUS U
MOPGOJIOTHS TJICHKH. DNUTaKCHs. MeToapl OCaXICHHs IJICHOK. [I[puMeHeHrne TOHKOIUICHOYHBIX
MaTepHuaoB.)

4. CunreTnyecKkHe KpUCTAJLIIbI

(Orpanka xkpuctamioB. MexaHu3Mbl pocTa KpUCTAIIIOB. METOIbI MOTYYeHHUs] KPUCTAIIIOB.
[IpoGnema pocTa KpYMHBIX KPUCTAUIOB C MajioOM IUIOTHOCTBIO nuciokanuid. HoBble mokosieHUs
CHUHTETHUYECKUX KpHCTauioB Ha ocHOBe GaAs, GaN, SiC, u cBepXmpoBoJsmIMUX KynpaToB. Bucke-
pb1. OGmacTi MpUMEHEHUs] MOHOKPHUCTAJIIIOB. )

5. Ju3j1eKTpUYecKre MaTepHaJIbI

(Baxxknelimme QuieKTpUUECKHE XapaKTepUCTUKH MaTepuaioB. Cernero-, mbe30- U MUPO-
eKTpUKH CerHeTOIEKTPUKU-TIOIYIIPOBOIHUKH, CETHETOMAarHeTUKU. [IpumeHeHune auanexTpu-
KOB.)

6. MarnuTHbIe MaTepHAJIbI

(Baxknelime TUIIBI MAarHUTOMSITKMX U MarHUTOKECTKUX MaTepuanoB. MarHuTHbIE METaJlIbl
¥ cruiaBbl THna aabHUKO, SMCo5 1 Fe-Nd-B. ITyTu noBBIIICHNS! MATHUTHOI SHEPrHHU CIUIABOB, CBS-
3aHHbIE C MPUMEHEHHEM TEPMUYECKOW, TEPMOMEXaHUYECKOH 00paboTKH. MarHuTOIUAIIEKTPUKU
TUna (GeppuUToOB CO CTPYKTYpOH LIMHHEIH, TpaHaTa, MarHeTOILIIOMOUTa. MaTepualibl ¢ KOJIocalb-
HBbIM MarHUTOCONPOTHUBJIEHUEM. [I[puMeHeHe MarHUTHBIX MaTepPHAaJIOB.)

7. BeicokoTeMnepaTypHble CBEpXNPOBOIHUKH

( OcoOeHHOCTH KPHCTAIJIOXMMHUU BBICOKOTEMIIEPATYpPHBIX CBEPXNPOBOAHUKOB. Kpurnue-
ckue napametpbl BTCII. Mertoas! nonydenus oobemubix BTCII maTepuanos: TBepaoQa3Hblii CHH-
T€3, KpUCTAUIM3alUs U3 nepurekrudeckoro pacmiaBa RBa2Cu307-X, 0COOEHHOCTH HX MHUKpPO-
CTpYKTypbl. MeTonbl nonydenus: nnuHHoMepHbIx BTCII-maTepuanoB: neHTHl U MpoBoja B ceped-
psiHO# obosiouke. [lyTu moBeieHns KpuTndeckux xapakrepuctuk BTCII-maTtepuanos: ontumusa-
11 KATHOHHOTO COCTaBa M COJEP KaHUs KUCIOpOJa, TEKCTYPUPOBAHUE ITyTEM TEPMHUUYECKOU U Me-
XaHWYeCKOH 00pabOTKH, CO3aHNE IIEHTPOB MMHHUHTA. [IoBbIIIIEeHNe MMHHUHTa MAarHUTHOTO TIOTOKA
IIyTEM CO3JaHUs HAHO- U MUKPOHEOJHOPOJHOCTEN B MATPULIE CBEPXITPOBOIHUKA, HAHOKOMITO3UTHI.
Ob6nactu npumenenus BTCII-marepuanos.)

8. Martepuajbl C MOHHOM M 3JIEKTPOHHOM MPOBOAUMOCTHIO

( Kpurepun BO3HMKHOBEHHUSI CYNEPHOHHOIO COCTOSIHHS TBEPIBIX Tell. BakHeWlnue THUIIbI
AQHUOHHBIX M KATHOHHBIX MPOBOAHHKOB. Jlucmepcouabl. KomMno3uTHble TBepible 3JE€KTPOJIUTHI.
DJeKTPOHHO-UOHHbIE MPOBOJHUKHU. KaTonHble MaTepuanbl JTUTHEBBIX Oarapeil. [IpoToHHBIE Tpo-
BOJHUKH. [IprMeHeHne TBEpAbIX AMEKTPOIUTOB B XUMHUUECKHX HCTOUYHUKAX TOKA, B CEHCOPHBIX CH-
CTeMax M TaJlbBaHUYECKUX IIETAX, MPEIHA3HAYEHHBIX ISl U3y4eHUs TEPMOAMHAMHUKHU TBepAodas-
HBIX PEaKIMii, KUCIOPOIHBIX MEMOpaHax.)




9. ITosrynpoBoaHNKOBbIE MATEPHAJIBI

(Omnpenenenusi. OCHOBHBIE TUIIBI MOJTYIPOBOJHUKOBBIX MAaTepHaIoB U TpeOOBAHUS K HUM.
OCHOBHBIE TEXHOJOTMYECKHE IPOLECCHl B IOJYIPOBOAHUKOBON TexHHUKE. [loaynpoBOogHHKOBBIE
MaTepHalbl ¢ paCIIMPEHHBIMU (DYHKIIMOHAJIIBHBIMU BO3MOKHOCTSIMH (TEPMUCTOPBI, MarHUTHBIE T10-
JYIPOBOJHUKHU, CBETOU3JIYUYAIOLIUE 3JEMEHTHI, MaTepUasbl NS MOJIYNPOBOJHUKOBBIX JIa3€POB).
Tepmoanekrpuueckue sBiieHus. [IpuMeHeHne noaynpoBoIHUKOB. )

10. buomarepuaisl (TpeboBaHus K MaTepHuagam, HCIIOIH3YEMbIM JIJISl TPOTE3UPOBAHUSL.
Knaccugukanus 6nokepaMuKy IO OTHOLIEHHIO K )KMBOM TKaHM (OMOMHEpTHas, mopHcTas, Onoak-
TUBHas1, pecopoupyemas). Kepamuueckue marepuainsl Ha ocHoBe ZrO2, THAPOKCWI- U (propanmaru-
Ta. MexaHu3M B3auMOJEHCTBHsI OMOKEpaMHUKHU C KMBOW TKaHblo. KepaMuka 11 npoTe3upoBaHUs
3y00B.)

Bonpocvi 0na umo206020 konmpona 3uanuil (IK3amen)-

1)CucremMaTvka v TU3aiiH MaTepHUAJIOB.

2)Knaccudukanus GyHKIHOHATBHBIX HEOPTaHUYECKUX MATEPHUATIOB MO COCTaBY, CTPYKTY-
pe, CBOWCTBaM U 00J1aCTSAM NPUMEHEHUS.

3) CrpykrypHas uepapxus marepuanoB. OU3NKO-XUMHUUYECKHE MPUHIIMIBI KOHCTPYHPOBA-
HUS HOBBIX MaTEpUaOB.

4)Onpenenenus. DBOJIOLMS OT MOJIEKYJI K MaTepuasam.

5)HaHOCTpYKTYpbl, HAHOKOMIIO3UThI U HAHOPEAKTOPBI.

6)®pakTalbHble MOAEIU AUCIIEPCHBIX U YIBTPAIAUCIEPCHBIX CUCTEM.

7) Mexanuueckue U (U3MKO-XUMHUECKUE MPOLECCHl JUCIEPrUPOBAHUS M CMEIICHUs I0-
POILKOB.

8)YnpTpaaucrepcHble METauIbl ¢ HEOOBIYHBIMU (QYHKLUAMHU. HOBbIE TEXHOJIOIMH IOTyYe-
HUS YJIBTPaIUCIIEPCHBIX MaTepPHaliOB, OCHOBAaHHBIC HAa CHHEPTeTHKE XUMHUECKOTO U (U3NIECKOTO
BO3JIEHCTBUSL.

9)Ucnonb30BaHKe KIACTEPHBIX U YIbTPAAUCIIEPCHBIX MAaTEPUAIOB U HAHOKOMIIO3UTOB.

10)Kepamuka u komno3utsl. Onpeaenenus. Buabl pyHKIIMOHANBHON KEpaMUKH.

11)Kepamuueckue maTepuaibl ¢ IUIIEKTPUUECKUMHU, MATHUTHBIMU, ONTHYECKUMH, XUMH-
YEeCKUMU U SJIEPHBIMU (DYHKLHSMHU.

12)Crexnoobpa3ubie 1 aMmOphHbIE MaTepHUAIIbI.

13) TepMoimHaAMMKa U KHHETHKA MIPOLIECCOB CTEKIOBAHUS.

14)ToHKHe MIEHKU U MTOKPBITHUS.

15)CuHTeTnuecKue KpucTasbl.

Onucanue noxkasareseil, KpUTEpPHeB M KA OLCHUBAHUS KOMIIETECHIN I

BapuanTsl arTecTanuu
YcTHBI onpoc.
TecTtoBbie 3agaHus (IpU HATTUYUN).
Pemenne ynpaxHeHH U 3a1a4.
Hcnonb3yst KOHTPOJIbHBIE BOMPOCHI ATTECTALIUH.
[To mToram aTrecTanuii Mo MOYJISIM TUCIIUTUTHHBIL.

asrLONE

6. - 3ammra mpoekTa, pedepara, JOKIaaa, I¢Ce U T.11.
7. TlpoBeneHue Urpsl.

BapuanTbl 3a1aHuii HAa 3K3aMeH (3a4eT):
1. Bnaners Teopuel M MPaKTUKON HAa OCHOBaHMM NporpaMMel U BompocoB k KM (o6s3a-
TEIBHO JJIS BCEX).
2. Paspabotarh mpoekT uiaM Urpy (B TEUEHHE ceMecTpa), BBIOpaB TeMaTWKy M3 pabodeid
IIpOrpaMMbl IUCLUIUIMHBI WIK MO 3aJlaHUI0 BEAyILIEro mnpenojasatens (Mo BbIOOpY Ma-
TUCTPAHTA).



3. TloaroroButh noxnan (pedepar wim 3cce) ¢ Mpe3eHTAUsIMHU, BEIOpaB TEMATHKY U3 pabo-
4ell porpamMMbl JTUCIUILTMHBI WK TI0 33JJaHUI0 BEIYIIETO MperoaaBaTelis (1o BIOOPY
MarucTpaHTa).

4. HMmeTp 3aIMThI 110 BCEM MTPAKTUYECKUM paboTam (0053aTeNIbHO I BCEX.

7.3. IlepeyeHb KOMIeTEHIIUIT U MHIMKATOPOB HX JOCTHKEHHUsI, ONUCAHUE KPUTEPHEB
OLIEHUBAHNSI KOMIIETEHIIMI MPeICTABJSIOTCA B Ta0uIe

Kox xommeren-
IIUH, MUHIUKATO-
PBI TOCTHKCHUS

YPpoBHM OCBOEHUS KOMIIETCHIUI

KOMIIETCHIINH IIpoaBunyTHIA ba3oBb1i1 IToporossiii He ocBoensl
(MAK) KOMIIETCHIIUH
«OTJIMYHOY «XOpOIIIO» «yJIOBJIETBOPH- «HEYIOBIIETBO-
TEIHHO» pHTEIBHON'
«3a4TEHOY «HE 3a4TEHO»
[1K-3 3naem na npooeu- | 3naem Ha 6azo- | 3naem na nopo- | He 3naem:

HYmom ypoene:
-MeXaHU3MbI azo-
BBIX M XUMHYECKUX
MIPEBPAILCHUI B
HHX;

-BaXKHCHUIIINE TI0-
HSTHS ¥ 3aKOHBI
¢buzuko-
XHUMHUYECKOI'0 aHa-
nn3a, -
dbyHIaMeHTalIbHbIE
OCHOBBI 1 METO-

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

60M ypogHe:
-MEXaHU3MBI
(ha30BBIX U XH-
MUYECKHX TIpe-
BpaIlCHHUH B
HUX;
-BaKHEHIIINE
IOHSTHS U 3a-
KOHBI (PU3UKO-
XHMUYECKOr0o
aHam3a, -
(dbyHI1aMeHTaNb-
HbIE OCHOBBI U
METO-

JIa nu3aiiHa u
CHHTE3a HOBBIX

2060M yposHe:
-MEXaHHU3MBbI
(ha30BBIX U XH-
MUYECKHX Tpe-
BpAIlICHHUH B
HUX;
-BaKHEHUIIIHE
MOHSTHS U 3a-
KOHBI (PH3UKO-
XUMHYECKOTO
aHaju3a, -
(dhyH1aMeHTaNb-
HBIC OCHOBEI U
METO-

Ia nu3aiiHa u
CHHTE3a HOBBIX

-MEXaHU3MBbI (ha-
30BBIX U XUMHYE
CKHUX MpeBpallie-
HUM B HUX;
-BOKHEHUIIINE
TIOHSITHSI U 3aKO-
HBI (PU3HKO-
XUMHYECKOTO
aHanu3a,

byHIaMeHTallb-
HBIE OCHOBBI
METO-

Ja TU3aiiHa U
CHHTE3a HOBBIX
(a3 B HUX U Ma-

U C 3apa- ¢a3 B HUX U Ma- ¢a3 B HUX M Ma- | TEpPUAJIOB, B
Hee 3aJaHHBIMU TEpUAJIOB, B TEpUAJIOB, B TOM YHUCJIE U C
CBOMCTBaMH. TOM YUCJIE U C TOM YHCIIE U C 3apa-
3apa- 3apa- Hee 3aJJaHHBIMU
Hee 3aJJaHHBIMU Hee 3aJJaHHBIMU CBOMCTBAaMHU.
CBOMCTBaMH. CBOMCTBaMH.
Ymeem na npo- Ymeem na 6a- Ymeem na no- He ymeem:
OGUHYMOM YpOGHE: | 3060M YyPOGHE: P02060M -aHaJM3UPOBATh
-aHaJIM3UPOBAaTh -aHAJIM3UPOBATh | -aHAJIM3UPOBATH | B3aUMOCBS3b
B3aMMOCBS3b MEX- B3alMOCBS3b B3alMOCBS3b MEX/1y COCTaBOM,

Jy COCTaBOM, CTPO-
€HHEM U CBOIi-
CTBaMU CJIOXKHBIX
HEOPraHUYECKUX
CHUCTEM, B

TOM YHCJIe, HOBBIX

MEXKy COCTa-
BOM, CTPOCHHU-
€M U CBOMCTBA-
MH CJIOKHBIX
HEOpraHuye-
CKHX CHCTEM, B

MEXKy COCTa-
BOM, CTPOCHHU-
€M M CBOMCTBa-
MH CIIOKHBIX
HEOpraHuye-
CKHMX CHCTEM, B

CTPOEHUEM U
CBOMCTBaMH
CJIO’KHBIX HEOP-
TAHNYCCKHUX CH-
CTEM, B

TOM YHUCJIE, HO-




¢da3 u MmarepuagoB

TOM 4HCIIe, HO-
BbIX (a3 1 Ma-

TOM 4HCIIe, HO-
BbIX (ha3 U Ma-

BBIX (ha3 1 Marte-
puaoB

TEpHAaJIOB TEpUAJIOB
[1K-6 3naem na npodéu- | 3Haem na 6azo- | 3naem Ha nopo- | He 3naem:
Hymom ypoene: 60M yposHe: 2080M ypogne: - TOTIOJIOTHIO,
- TOIOJIOTHIO, - TOIOJIOTHIO, - TOIOJIOTHIO, CTPOCHHUE, CTPYK-
CTPOEHHE, CTPYK- CTpPOCHHE, CTpOCHHE, TYPY CIOXKHBIX
TYpY CJIOXKHBIX CHU- CTPYKTYpPY CIPYKTYpPY CHUCTEM, METOBI

CTEeM, METOJIbI HC-
CJIETOBaHUS CTPYK-
TYpbl U QYHKIIHO-
HATBHO BaXKHBIX
CBOWCTB CIIOYKHBIX
00BEKTOB.

CIIOJKHBIX CH-
CTEM, METOJIbI
HCCIIeJOBAHUS
CTPYKTYPHBI U
(hyHKIIMOHAIB-
HO Ba)KHBIX
CBOMCTB CIOXK-
HBIX 00OBEKTOB.

CIIOJKHBIX CH-
CTEM, METOJIbI
HCCJICIOBaHUS
CTPYKTYPHI U
(hyHKIIMOHAITb-
HO Ba’KHBIX
CBOMCTB COXK-
HBIX OOBEKTOB.

HCCIIEI0BaHUS
CTPYKTYpPHI U
(hyHKIIMOHAJb-
HO Ba)KHBIX
CBOMCTB CJIOX-
HBIX 00BEKTOB.

Ymeem na npo-
OBUHYMOM YPOGHE:
-IIPOTHO3UPOBATH U
UCIIOJIb30-

BaTh (ha30BbIE paB-
HOBECHS M PEaAKIIH-
OHHYIO CIIOCO0-
HOCTbh HEOpraHuye-
CKHX BEILECTB B
pa3nny-

HBIX arperaTHbIX
COCTOSIHUSIX U JKC-
TpeMaJIbHBIX yCII0-
BUSX B COCTaBe
MHOTOKOMITIOHEHT-
HBIX CHUCTEM.

Ymeem na oa-
3080M ypogHe:
MIPOTHO3HUPO-
BaTh U UCIIOJIb-
30BaTh (a30BbIC
paBHOBECHUS U
PEaKIUOHHYIO
CIIOCOOHOCTH
HEopraHuye-
CKHX BEIECTB B
paznud-

HBIX arperaTHbIxX
COCTOSHUSIX U
IKCTPEMaITbHBIX
YCIIOBHSIX B CO-
cTaBe MHOTO-
KOMITOHEHTHBIX
CHCTEM.

Ymeem na no-
Po2o6om
yposHe:
IPOTHO3HPO-
BaTh U UCIIOJIb-
30BaTh (ha30BbIC
paBHOBECHS U
PEaKIMOHHYIO
CIIOCOOHOCTH
HEOpraHnye-
CKHX BEIIECTB B
pa3nnd-

HBIX arperaTHbIX
COCTOSIHUSIX U
IKCTPEMATBHBIX
YCIIOBUSIX B CO-
CTaBe MHOT'O-
KOMITOHEHTHBIX
CHCTEM.

He ymeem:
MIPOTHO3HUPO-
BaTh U UCIIOJb30-
BaTh (pa3oBbIC
paBHOBECHS H
PEAKIIMOHHYIO
CIIOCOOHOCTH He-
OpPTaHUYECKUX
BEIIECTB B pa3-
JIAY-

HBIX arperaTHbIxX
COCTOSIHUSIX U
AKCTPEMAaIbHBIX
YCIIOBUSX B CO-
CTaBe MHOTOKOM-
IMOHEHTHBIX CH-
CTEM.

8. YAEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUCILHU-
MJIMHBI (MOTYJIST)

8.1. IlepeueHb OCHOBHOI Y4eOHOM JIUTEPATYpPbI

1. PoroB B.A. TexHonorusi KOHCTPYKIIMOHHBIX MaTepuaioB. HaHoTexHonoruu: y4eOHUK
JUTSL CTYJIGHTOB BBICIIMX yue0. 3aBeIeHUl, 2-€ u31., iep.u foi. KOpaiit, 2018, 190 c.

2. BoponoB B.K. Kuwm /[le Y., Antomkun A.C. CBoiicTBa M1 TPUMEHEHUE HAHOMATEPHUAJIOB:
y4eOHUK JUI CTYACHTOB BhICIIUX yueO. 3aBeieHuit, 5-e uza. 2018, 210 c. 11

3. T'onosun, }0.1. Brenenue B HAHOTEXHUKY. [ DNEKTPOHHBIN pecypc] — DIEKTPOH.JaH. —
M.: Mamnoctpoenue, 2007. — 496 c. — Pexxum goctyma: http://e.lanbook.com/book/802

8.2. IlepeyeHb 1ONOJIHUTEIbHON Y4eOHOM JIUTEPATYPbI



1. Bacunnbesa, JI.}O. Hexoropsie mpoGieMbl HaHOTeXHOJIOTHNA. VccinenoBanus U MOAEIHPO-
BaHHE HAHOKOMILIEKCOB: yueOHoe nocooue / JI.}O. BacunbeBa, ConoBnes, I1.B., Pomanosa E.1O.;
M-Bo oOpa3oBanus u Hayku PD, Dexep. areHTcTBO 10 06pazoanuto, MI'VIL. — M. : MI'VII, 2009.
—-114c.

2. Ky3nenos, H.T. OcHOBbI HaHOTEXHONOTHH : YueOHUK [ DnekTponnbiit pecype] / H.T. Kys-
Henos, B.M. Hosotopuies, B.A. )Kabpes, B.1. Maproyimn. — DnekTpoH. 1aH. — M. : 3gaTenbCcTBO
"Jlaboparopus 3nanwuii", 2014. — 400 c. — URL : http://e.lanbook.com/book/66210

3. MopaueBckuii, A.I'. @uszndeckass xumus. [IoBepXHOCTHBIC SBJICHUS U JUCIEPCHBIE CHU-
cTeMbl: yueObHoe mocobue [DnekTpoHHbl pecype] / A.I'. MopadeBckuii. — 2-¢ u3j., crep. — JJeK-
TpoH. aaH. — CII6. : Jlans, 2015. — 160 c. — URL : http://e.lanbook.com/book/64335

8.3. [lepeuenb UHTEpHET-pecypcoB, HEOOXOAUMBIX /IJIsl OCBOCHUSA
AUCHUIJIMHBI (MOZYJIs1)

https://www.studentlibrary.ru/ 95C «KoHcynbTaHT Marucrpa

https://lib.rucont.ru/search 95C «PykoHT»

https://urait.ru/ UKIIIT (uaauBuyansHas mojka npenojasareiis) «tOpair»
https://urait.ru/ «iereanapusie kauru» B ObC KOpaiit

o~ w0 e

https://e.lanbook.com/ «cereBast 31ekTpoHHas OMOIMOTEKA TIEIArOTMYECKOTO YHUBEPCUTE-
ta» Ha iardpopme DBC «Jlanp»

o

https://e.lanbook.com/books/ OBC u3natenbcTBa «JIaHb» KilacCCHYECKUE TPYIbI

7. https://www.iprbookshop.ru/

8.4. IlepeueHb NHGOPMALMOHHBIX TEXHOJIOTHIi M IPOrPAMMHOI0 o0ecrneYeHnst
Jlis ocyliecTBIeHUs: 00pa30BaTEIbHOIO MpoLecca M0 JUCHUIUIMHE HEO0XOAMMO UCHOIIb30-
BaHHUE CIIEYIOUIEro JHUIIEH3MOHHOTO M CBOOOJHO PACHpPOCTPaHIEMOIo MPOrpaMMHOrO olecreye-
HUs, B TOM YHCJIE OT€YECTBEHHOTO IIPOU3BO/ICTBA!
Onepanuonnsie cuctemsl Windows 7, 10.

MS Office 2007/2010.

Apxuaropsl: WinRar, WinZip

[Tporpammel 11t paboThl ¢ n300paxenreM: AcrobatReader
[Tporpammel Ui paboTsl ¢ Internet U 3IEKTPOHHOI MOYTOM:

Opera, Microsoft Internet Explorer, Google chrome, Mazilla FireFox

9. MATEPUAJIBHO - TEXHUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE
st ocymecTBieHrs 00pa3oBaTEIbHOTO MpPOIlecca MO JAUCIUIUIMHE UMEETCS CIIeIYIoIas
MaTepuaibHO-TEXHUYEeCKas 6asa:
1. Jlekyuonnvle 3auamusi:
-KOMIUIEKT AJIEKTPOHHBIX NMPE3CHTAIH/CIIaiiI0B;
-ayTUTOPHsI, OCHAI[CHHAs TPE3CHTAlMOHHOW TEXHUKOW (ITPOEKTOp, DKpaH, KOMIIbIO-
Tep/HOYTOYK);
-KOMIIBIOTEPHI C IOCTYIIOM B HHTEPHET.

2. Hpakmuuecmte 3aHAmMuUA.


http://e.lanbook.com/book/66210
http://e.lanbook.com/book/64335
https://www.studentlibrary.ru/
https://lib.rucont.ru/search
https://urait.ru/
https://urait.ru/
https://e.lanbook.com/
https://e.lanbook.com/books/
https://www.iprbookshop.ru/

-KOMIIBIOTEPHBIN KJIACC;

-IIPE3CHTAIlMOHHAs TEXHUKA (ITPOCKTOP, PKPaH, KOMIBIOTEP/HOYTOYK).
3. CamocmosmenvHas paboma mMa2ucmpos:

-IIOATOTOBKA MPE3CHTAIUH 110 3aaHHBIM JIeKIusiMm;

-TIOJTOTOBKA pedepara;

- TOKJIaJIbI.

4. [lpouee: Hanuuue 0ocmynnozo 05 mazucmpa evixooa 6 Mumepnem.

Jlsis BBIMOJIHEHUST MCCIeIOBaHUN B Ja00opaTopHsix coOpaHbl M (PYHKIHOHUPYIOT IKCHEPHU-
MEHTaJIbHbIe YCTaHOBKH:. 4- nuddepennuansHo-repMuueckoro ananmsa (JTA), 4- BusyanbHO-
nonutrepmuyeckoro merona (BITA), 1-kommuiekcHas - nuddepeHnuaibHO-CKaHUPYIOIETr0 KaJopH-
metpupoBanus ([ICK) u tepmorpaBumerpuueckoro anammsa (TT'A) (bupmer Heliu, I'epmanus),
W3YYCHUS IUIOTHOCTH, BSI3KOCTH, DJIEKTPONPOBOIHOCTU, PDA, CTEHIOBBIC YCTAHOBKY IS POBEJIC-
HUS Ta0OPATOPHBIX U MOIYIPOMBIIUICHHBIX UCIIBITAHUNA 00pa31oB.

Bce uccnenoBanus o0ecriedeHbl 1 PacX0AHBIMH MaTePHAJaMHU, B TOM YUCIIE XUMPEAKTHBEI,
nocyzaa, 000pyA0BaHUE U T.II.

9.2.2. Humepnem-pecypcot u UKT.

MHorue ycTaHOBKM aBTOMAaTH3UPOBAHBI U B MHCTUTYTE UMEETCS 5 KOMNbIOTEPOB C OCTaJlb-
HOW OPTTEXHUKOM, JOCTYN K MHTEPHET-pecypcaM JUIsi KOTOPBIX 00eCTieunBaeTcs 4epe3 MHIUBHLY-
AJbHBIE MOJIEMBI.

9.2.3. Yuebno-memoouueckoe obecneuenue.

B uncTuTyTE QYHKIIMOHUPYET HAYyYHAs OMOJIMOTEeKAa KHIDKHBINA (DOH, KOTOPOI 1O TeMaTHKe
HAYYHBIX HalpaBJIeHUH Oorar, a Tak)Ke MePHOAMYECKUE U3IaHHSL:

— KypHaJIbl (HEOPraHWYECKOW, (PU3NYECKOW M MPUKIATHOW XUMHUH, XUMHUS M XUMHYECKas
TEXHOJIOTHS, PacIljIaBbl, IBETHAS METAILTYprus, qokiaasl AH, Heopranmueckiue MaTepualsl U T.1.);

-MaTepHalibl HAYYHbIX KOH(EpeHIIHiA;

-0osiee 70 3K3eMIUISIPOB AUcCcEepTalMi (KaHIUAATCKUX U TOKTOPCKHX);

-6onee 160 sk3. aBTOpedepaToB qUCCEPTAUN U MHOKECTBO APYTUX MATEPUATIOB.

9.2.4. Ayoumopuu u n1abopamopHule ¢OoHObL.

B cTpykType HHCTHTYTa UMEIOTCS CIIEAYIONINE MOMeIeHUs U JIa0opaTopuMu:

- 1 KoH(epeH1-3a1;

-3 xabuHeta: Nel- nupekTopa COBMEIIEHHBIN ¢ Oubnnorekoi, Ned- 3amecTuTens TupekTopa
COBMEIICHHBIN ¢ TabopaTopuel TepMUUeCKOro aHanusa, Ne6- acupaHTCKas;

-3 naboparopun: Ne2 - pusuko-xumuyeckoro ananuza, Ne3 -nmaboparopus peHTreHo(ha30BOro
aHanmu3a, Ne5- TepMOAMHAMUKH PacIlJIaBOB;

- 2 momemienus: Ne7- knmagoBasi, Ne§- Ckjaj XUMpPEaKTHBOB.

10. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIUXCSA 11O OCBOEHHIO JUC-
HOUTIJIMHBI
MeTtoanyeckue yKa3aHusi A1 00y4alOIIMXCS 110 OCBOCHUIO JHCHHILIHHBI

B pamkax kypca «llepcriekTuBHBIE HEOpPraHMYECKHE MAaTE€pHaIb» MPELYCMOTPEHBI CIIENy-
foue Gopmbl pabOThI: JIEKINH, MTPAKTHUYECKUE 3aHATHS, CAaMOCTOsITeNIbHAs paboTa MaructpoB. Bo
BpEMs JIEKIIUI MarucTp NojydyaeT CUCTEMATU3UPOBAaHHbIE HAY4YHbIE 3HaHUA O npeamere «llepcrek-
TUBHbIE HEOpraHM4eckue MaTepuaibl». M3yuyas u npopabarbiBas MaTepuan JeKUUH, MarucTp A0J-
’KE€H MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN MaTepual U AONOJHUTH €ro 10 TEME JINTEPATYPHbIMH JaH-
HBIMH, UCIIOJb3YSl CIUCOK npenokeHHbIX B PIIJ[ ncrounukos. [IpakTuueckue 3aHATUS IPOBOJAT-
Csl C LENbI0 YIIIYOJeHUs U 3aKperyieHUs 3HAHHUM, MOTYYEeHHBIX Ha JIEKIHUAX, Yepe3 GopMUpOBaHHE
IPaKTUYECKUX HABBIKOB pabOThI C 1a00paTOPHBIM 000PYA0BaHUEM, IPEAMETAMH U MaTepHallaMHt, C



XKHUBBIMH 00BEKTaMH M (DUKCHPOBAHHBIMH IperapataMy. BeimoiHeHre TpakTHYeCKUX 3aJaHul SIB-
JsieTcst 00s13aTeNIbHBIM YCIIOBUEM YCIIELTHOI'O OCBOCHUS Kypca.

[Tpu moAroTOBKE K MPAKTHUECKOMY 3aHITHIO MAarucTpy HEOOXOIUMO MOBTOPHUTH JIEKIIMOH-
HBII MaTepuai Mo 3aJaHHON TeMe; U3yYUTh TEOPETUUYECKUN MaTepuas, PeKOMEHIOBaHHBIN Iperno-
JaBaresieM, mpopadoTaTh COOTBETCTBYIOIIME pa3Aeiibl MPAaKTUKyMa; MPOJyMaTh OTBETHl HA KOH-
TPOJIbHBIE BOIIPOCHI. BaXKHBIM 3JIEMEHTOM 00YYEHHUsI MarucTpa sBJseTCS caMOCToATeNbHas padoTa.
3agauaMy CaMOCTOSITENIbHOM paboTHI ABISIETCS IPUOOPETEHNE HABBIKOB CAaMOCTOSITEIbHOW HAyYHO-
UCCJIEI0BATEIbCKONW padOThl HA OCHOBAaHUM aHAJIM3a TEKCTOB JIUTEPATYPHBIX UCTOYHUKOB U IIpUMe-
HEHHS Pa3IMYHBIX METOJIOB HCCIEIOBAHMUS; BBHIPAOOTKAa YMEHHUS CaMOCTOATEIbHO M KPUTUYECKU
HOJIXOAUTh K U3ydaeMoMy MaTtepuaiy. Pabora ¢ yueOHOM M Hay4HOH JMTepaTypol sBIseTCs IJ1aB-
HOU (hOpMOIT caMOCTOSATENBHON pabOThl U HEOOXOAMMA MPHU MOATOTOBKE K TEKYIIEMY KOHTPOIIO
3HAHUM WM IPOMEKYTOYHOM arrecTanuu. OHa BKIIOYAeT MpopabOTKy JEKIUOHHOIO MaTepuana, a
TaK)K€ U3y4YE€HUE PEKOMEH/IOBAHHBIX HCTOUHUKOB U JINTEPATYPHI 110 TEMATUKE JIEKLIHUH.

IIpu camMOCTOATETPHOM HM3Y4YEHUU TEOPETHUYECKOW TEMbl MAarucTp, UCHOJb3Yys PEKOMEHIO-
BaHHble B PIIJ] nuTeparypHble UCTOUHUKH U DJIEKTPOHHBIE PECYPCHI, JHOKEH OTBETUTh HA KOH-
TPOJIbHBIE BOIPOCHI MJIM BBIOJHHUTH 3aJlaHMs, MPEUIOKEHHbIE IpenojaBaTeneM. B TedueHnue ce-
MECTpa MPOBOAUTCS TEKYLIUN KOHTPOJb 3HAHUI U IPOMEXKYTOUHAsl aTTecTalus MarucTpos. Teky-
UK KOHTPOJIb 3HAHUH MarucTpoB IO AUCLUIUIMHE OCYILECTBIISAETCS HAa MNPAKTUYECKUX 3aHATUAX B
(dopMe NUCHbMEHHBIX KOHTPOJBHBIX padOT, TECTOB, NIPAKTHUUECKUX 3afaHuil. CamocToATeIbHAs pa-
60Ta KOHTpOJIHUpYETCs IMO0 Ha J1Ta0OPaTOPHBIX 3aHATHUSX, JTUOO B YaChl MHAUBUYAIbHBIX KOHCYIIb-
TalUW [IPEnoAaBaTeIIs.

IIpomexyTouHas arTecTalusi OCYLIECTBISETCS MO 3aBEPLICHUI0 MU3YyYEHUs AMCLUUIUIMHBI B
dopme sk3amena. [y ocBoeHHS 00yUYaOMIMMUCS AUCHUILTAHBI U JJOCTH)KEHUS 3aIUIaHUPOBAHHBIX
pe3yabTaTOB 00y4EHUs, yUeOHBIM IJIAHOM MPEAYCMOTPEHBI JIEKIIMOHHBIE U 1a00paTOpHbIE 3aHATHS,
y4eOHO-03HAaKOMHTENIbHAS TIPAKTHKA, CAMOCTOsTeNIbHAs padoTa, MOArOTOBKA U 3alIuTa pedepaTos,
3JIEKTPOHHBIX MTPE3EHTALUH, 110 BBIMOJIHEHUIO KOTOPBIX U AAIOTCS PEKOMEHIAIUH.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS B TEUEHHE JIByX CEMECTPOB, B X0/I€ I10-
BCE/IHEBHOW y4eOHOM paboThl MO WHAMBHUIYAIIbHOM WMHHIMATHBE Ipenoaasarens. JlaHHBIA BUI
KOHTPOJISI CTUMYJIMPYET Yy MarucTpoB CTPEMIICHHE K CHCTEMaTHYEeCKOW CaMOCTOSTEIbHOU pabote
10 U3YYECHUIO TUCLUIUIMHBIL.

Crneunguka oOyueHus B By3e, B OTJIMYME OT OOyUYEHHS B IIKOJIE COCTOMT B TOM, YTO B By3€
pelaroiiee 3HaueHHE MPUOOpETaeT caMmoCTOosTeNbHass padoTa Kak oAHa u3 (GopM opraHu3aluu
y4e0HO-BOCIIUTATEIBHOTO Mpoliecca. BHYTpeHHss1 ycTaHOBKa MarucTpa Ha CaMOCTOSITENIbHYIO pa-
00Ty nlenaer ero y4eOHyl M Hay4HYIO JeSTeIbHOCTh LIEIeyCTPEMIICHHBIM, aKTUBHBIM U TBOpYE-
CKHUM MPOIIECCOM, HACBIIIEHHBIM JIMYHOCTHBIM CMBICIIOM 00s3aTeNbHBIX NOCTHXKEHUI. Maructp,
MOJIB3YSICh MPOTPAaMMOM, OCHOBHOM M JOIOJHUTENIBHON JIMTEPaTypoM, caM OpPraHM3yeT IMpoLecc
no3HaHus. B 3Toil curyanuu npenogaBaTelib JHILIb OMIOCPETIOBAHHO YIPABIISET €T0 JIEATEIbHOCTHIO.

CamocrosarenbHas paboTa CIOCOOCTBYET CO3HATEIBHOMY YCBOEHHIO, YIIyOJIEHHMIO U pac-
HIMPEHUI0 TEOPETUUYECKUX 3HAHMI; (OPMHUPYIOTCS HEoOXoauMble MpodeccroHanbHble YMEHUS U
HaBBIKM M COBEPILEHCTBYIOTCS MMEIOIIMECS; MPOUCXOAUT OoJiee TITyOOKOe OCMBICIIEHHE METOOB
HAy4YHOTO TMO3HAHUS KOHKPETHOW HayKH, OBJIaJleHuEe HEOOXOAMMBIMH YMEHUSIMU TBOPUECKOTO MO-
3HaHUS;

OcHoBHBIMU (hOpMaMU CaMOCTOSITENIbHOM paObOThI ABISIOTCS:

- KOHCIIEKTHUPOBAHUE JICKIMI U MPOYNTAHHOTO UCTOUYHUKA;

- MpopaboTKa MaTepUajIoB MPOCTYLIIaHHON JIEKIUH;

-CaMOCTOATEIbHOE U3yUYEHNE IIPOIPAMMHBIX BOIPOCOB, YKa3aHHBIX IPENoAaBaTesieM Ha
JIEKUUSAX U BBITIOJHEHUE TOMAIIHUX 3a/1aHui;

- (hopMynMpOBaHHE TE3UCOB;

- COCTaBJICHUE AHHOTAIlM/ U HAITUCAHHUE PEIICH3HII;

- 0030p U 0000IIeHHE JTUTEPATYPHI IO UHTEPECYIOLIEMY BOIIPOCY;

- U3y4€HUE HAayYHOH JINTepaTyphl;

- MOJITOTOBKA K CEMUHAPCKUM 3aHATHUAM, 3aU€TaM U dK3aMEeHaM;



- MOJITOTOBKA U 3aIIuTa pedepaTa, HIeKTPOHHBIX MPE3CHTALHH.

[Tpuctynas K U3y4EHHIO TUCHUIUIMHBI, 00y4aroIIUMcs 1eJIecoo0pa3HO O3HAKOMHUTHCS C €€
paboueii mporpaMMoii, yaeOHOM, HAyYHOH ¥ METOIAMYECKON JIMTEepaTypoil, UMeromeicss B Ouomo-
TEKe YHHUBEPCUTETA, a TAKXKE C MpearaéMbIM IepeuHeM 3aJIlaHuM.

Pexomenoauuu no no02omogke K ayOumopHvim 3aHAMUAM
Jlekyuonnvle 3anamusn

YMeHue cocpeioTOUEHHO CayaTh JIEKIIMHM, aKTUBHO BOCIIPUHUMATh U3JIaraéMble CBEACHUS —
9TO Ba)KHEHIIEe YCIOBHE OCBOCHHUS NaHHOW MUCHMIUIMHBL Kaxknas u3 jgekuuil cormpoBOXAaeTcs
KOMIBIOTEPHOM Npe3eHTanuei. Kpome Toro, B KOHUE KaKI0W JIEKLMHU C UEIbI0 CO3JaHus YCIOBUHI
JUTSL OCMBICIICHUS CO/IEP KaHUsI JIEKIIHOHHOTO MaTepuaia 00yJarouMcs IpeiaraeTcsi OTBETUTh Ha
BOIPOC JUIsl pa3MbliieHus. Kparkue 3anucy JEKIUi, UX KOHCHEKTHPOBAHHUE IIOMOIAET YCBOUTh
Mmatepuai. [losToMy B X0/€ JIEKIIMOHHBIX 3aHITUNA HEOOXOAUMO BECTH KOHCIEKTUPOBAaHUE yueOHO-
ro Marepuana, oopaiasi BHUMaHHE Ha CaMO€ BaKHOE M CYIIECTBEHHOE B HeM. VIMeeT cMbIch ocTa-
BUThH B pabOuYuX KOHCIIEKTax IOJIsl, HA KOTOPBIX JeJIaTh IOMETKH, 3aMeyaHus, qornoiaHenus. Lene-
co00pa3Ho pa3paboTaTh COOCTBEHHYIO "Mapkorpaduio" (3HAYKH, CAMBOJIBI ), COKPAITICHHSI CIIOB.

Ilpakmuueckue 3anamusn

B xoze moaroToBKu K MPAaKTUYECKUM 3aHSITUSIM HEOOXOJIMMO U3YYUTh OCHOBHYIO JIUTEpATy-
Py, O3HAKOMHTHCSI C TOTOJHUTEIBHOM JTUTEPATypOil, HOBBIMU MYOJUKALMSIMH B MEPUOIUUECKUX
U3JIaHUSX: )KypHalax, raserax u T.1. [Ipu 3TOM Ba)XHO y4uThIBaTh PEKOMEHAALINY [IPENogaBaTelis u
TpeOoBaHuUs yueOHOU mporpaMMbl. BakHO Takke onmuparhcs Ha KOHCHEKTHI JIeKIuil. B xoxe 3ans-
TUSl B)XKHO BHUMATEJIBHO CIIYIIATh BBICTYIUIEHUSI CBOUX OJAHOKYpCHUKOB. IIpn HEoOXoaumocTH 3a-
JaBaTh UM YTOYHSIIOIIME BOIPOCHI, aKTUBHO Y4acTBOBaTh B OOCYXKJIEHUU H3y4aeMBIX BOMPOCOB. B
X0JI€ CBOEr0 BBICTYIUIEHHUS L€1€CO00pa3HO MCIOIb30BaTh KAaK TEXHUYECKHUE CPEICTBA OOY4YEeHMs,
TaK U TPAIUIMOHHBIE, TO €CTh JOCKY U MeJ (IIPH HEOOXOJUMOCTH).

Opzanu3zayun eHeayoumopHoll 0eameabHOCHmu 00y4arouwuxcs

BHeaynuropHas neqaTeabHOCTh 00y4aronierocs no JaHHOW JUCUUIUIMHE MpeJIoiaraeT caMmo-
CTOATEIbHBINA MOMCK MH(pOPMAIIUU, HEOOXOANUMOM, BO-TIEPBBIX, JJIs1 BHIIOJHEHUS 3aJJaHUIl CaMOCTO-
ATeIbHON paboThl (MHBAPUAHTHON U BapUATUBHOM YacTeil) U, BO-BTOPHIX, MOATOTOBKY K TEKYIIEH U
MIPOMEXKYTOUHOM aTTecTauy. Y crieniHasi OpraHu3ausi BpEMEHH 110 YCBOCHHUIO JaHHOW JHCHUILIH-
Hbl BO MHOT'OM 3aBUCHUT OT HAJMUHUS y 00y4aloIIerocs yMEHUsl CaMOOpPIraHn30BaTh ce0sl U CBOE Bpe-
Ml JJ1s1 BBITIOJTHEHUSI IPEAJIOKEHHBIX JOMAIIHUX 3aaHUH.

Iloozomoexa k 3auemy (IK3amemny)

B npouiecce moAroToBkH K 3a4eTy, 00yyarouieMycs peKOMEH1yeTCsl TaK OpraHUu30BaTh CBOIO
yueOy, uToOBI BCe BUIbI pabOT U 3a/1aHUi, TpeTyCMOTpEeHHbIE paboueil mporpaMMoii, ObLIH BBITION-
HEeHbl B CpoK. OCHOBHOE B MOATOTOBKE K 3a4€Ty - 3TO MOBTOPEHUE BCEr0 MaTepuasia yueOHoM auc-
LUIUTMHBL. B THU MOATOTOBKM K 3ayeTy He0OXOJMMO M30eraTb 4pe3MepHON Neperpy3ku yMCTBEH-
HOM paboToii, uepenys Tpya U oTAbIX. [Ipy moaAroToBKe K ciaye 3a4era crapaiitech Becb 00beM pa-
00TBI pacmpenensaTh PaBHOMEPHO MO JHSIM, OTBEJCHHBIM JUIS MOJTOTOBKH K 3a4eTy, KOHTPOJIHPO-
BaTh Ka)/bli JIeHb BBIMOJIHEHUs paboThl. Jlydle, eciim MOKHO MEpEeBBINOIHUTH M1aH. Torja Bce-
raa Oyner peseps BpemeHH. [Ipy moAroToBKe K 3a4eTy Ie1eCO00pa3HO MOBTOPSATH MPOWUICHHBIN
MaTepuai B CTPOrOM COOTBETCTBUU C y4e€OHON MpOorpaMMoil, MpUMEpHBIM MEepeyHEM Y4eOHBIX BO-
IIPOCOB, 3a/laHNI, KOTOPBIE BBIHOCSTCS HA 3a4eT U COAEPIKAIIUXCS B JTaHHOW ITPOrpaMMe.

11. CHEIJMAJIBHBIE YCJIOBUSA JJ1s1 UHBAJIMOB U JIMI] C OT'PAHUYEHHBIMHU
BO3MOXHOCTAMMU 310POBbSA

[lon crennanbHBIMU YCIOBUSIMU Ui MOJTY4YEHHUsI 00pa30BaHUs O0y4arolmIMXCs ¢ OrpaHUYEH-
HBIMU BO3MO>KHOCTSIMH 3/I0POBbSI IOHUMAIOTCSl YCIIOBHSI O0YYEeHHUs, BOCIUTAHUS U Pa3BUTHS TaKHX
MarucTpoB, BKJIIOYAIOIIKE B ce0sl MCIOIb30BaHUE IPU HEOOXOJMMOCTH aJalTUPOBAHHBIX 00pa3o-
BaTENbHBIX MPOrPaMM U METO/A0B OOYYEeHHs U BOCIHMTAHUS, CHEIHMAJIBHBIX y4eOHUKOB, Y4EOHBIX
MoCcOOMM M TUAAKTUYECKUX MaTEpUajoB, CIEIMATbHBIX TEXHUUYECKUX CPENICTB OO0Y4YEHHS KOJUICK-
TUBHOTO M WHIMBHYaJIbHOTO I0JIb30BAHUS, NMPEAOCTABICHHE YCIYr acCCHCTEHTa (IIOMOIIHHKA),



OKAa3bIBAIOIIETO HEOOXOJUMYIO MOMOIIIb, TPOBEACHUE TPYIOBBIX U HHIUBUAYATBHBIX KOPPEKIIH-
OHHBIX 3aHATHH, oOecrieueHue 10CcTyIa B 3aHUs By3a U APYrue yClIOBuUs, 0€3 KOTOPhIX HEBO3MOXK-
HO WJIM 3aTPYJHEHO OCBOEHHE 00pa30BaTEIbHBIX MIPOrpaMM 00yYarOIIUXCS C OTPAaHMYCHHBIMH BO3-
MOKHOCTSIMH 30POBBS.

OOyuenue B paMKax y4yeOHOH AUCIUIUTUHBI 00YJaIOMIUXCS C OTPaHUYEHHBIMH BO3MOXKHOCT -
MU 3/10pOBbSI OCYLIECTBIISETCA C Y4ETOM OCOOCHHOCTEH MCUXO(U3NYECKOrO Pa3BUTHS, UHIUBULY-
QIBHBIX BO3MOXKHOCTEH M COCTOSIHUS 3[I0OPOBbS TAKUX 00yYarOIIUXCAL.

OOyuenue 1o yueOHON JUCLUIUIMHE 00YYaIOIIUXCs ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10-
POBBbSI MOXKET OBITH OPraHU30BAHO KaK COBMECTHO C IPYTMMHU OOYUYaAIOUIMMHUCS, TaK U B OTACIBHBIX
rpymnax.

B nensix nocrynHocty 00ydeHus o AUCHUILUINHE 00eCIIeUnBaCTCA:

1) st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSAMU 37I0POBbS 110 3pEHHUIO:

- HaJIMYUe allbTepHATUBHOM BepCHH O(UIIMATIBHOTO caiiTa HHCTUTYTA B ceTH «VHTepHeT» ais
CJ1a00BUIAIINX

- BeCb HEOOXOMMBII 7151 H3y4eHUsI MaTepuall, COTJIACHO YIeOHOMY IUIaHy (B TOM YHCIE, IS
o0yyaroImuxcst Mo MHIUBUYaJIbHBIM Y4eOHBIM IUIaHAM) MPEOCTaBIsETCA B JIEKTPOHOM BHJE HA
JTUCKE.

- UHIMBUyalbHOE PaBHOMEPHOE ocBeleHue He MeHee 300 mrokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOMIETO 00yJaroIeMycsi HEOOXOIMMYIO TTOMOIIIb;

- o0ecrieyeHre BO3MOYKHOCTH BBIIYCKa aJbTEpPHATUBHBIX ()OPMATOB MEYATHBIX MaTepHajoB
(kpymHBIH pUGT UIH ayauodanis);

- obecrieyeHue A0CTyna 00y4aromerocs, siBJISIOLIErocs CIeNbIM M HCIOJIb3YIOLIEro cobaky-
IIPOBOJHMKA, K 3AaHUIO UHCTUTYTA.

2) Ans UL ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbS IO CIIYXY:

- HaJuuuue MHUKPO(GOHOB M 3BYKOYCHJIMBAIOLICH ammaparypbl KOJJICKTUBHOTO IOJIE30BAHHS
(ayAMOKOJIOHKH);

3) Ans UL C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS, HUMEIOLUX HapyIIEHUS ONOPHO-
JIBUTATENILHOTO alllapara, MaTepUalbHO-TEXHUYECKHE YCIIOBHS JOJDKHBI 00ecrieuynuBaTh BO3MOXK-
HOCTb OECHPENATCTBEHHOT0 I0CTyIa O0y4YalolUXcsl B ydeOHbIE TOMEIEHUS, CTOJIOBbIE, TyaJleTHbIE
U Jpyrue MOMEUIeHHs OpraHu3alMy, a Takke MpeObIBaHUS B yKa3aHHBIX NMOMEIIEHHUIX (HaJlndue
MaHAYCOB, MOPYYHEN, PACIIMPEHHBIX JBEPHBIX TPOEMOB U IPYTHX MPUCIIOCOOTIEHHI).

Ilepen HawamoMm 0OyueHHUS MOTYT NMPOBOAMTHCS KOHCYJIBTAaTUBHBIE 3aHSATHUS, MO3BOJISIONIUE
MarucTpam ¢ OrpaHM4YE€HHBIMH BO3MOXHOCTSMHU aallTUPOBATHCS K y4eOHOMY IIPOLECCY.

B npouecce BeneHust yueOHON AUCHUIIMHBI PO(ECCOPCKO-MPENo1aBaTeIbcKOMY COCTaBY
PEKOMEHAYETCSl HCIIOJIb30BAHUE COLIMAJIbHO-aKTUBHBIX U Pe(IEKCUBHBIX METOJOB OOY4EHMS,
TEXHOJIOTUI COLIMOKYJIBTYPHON peabUINTalUN C LENbI0 OKa3aHHs MOMOIIM O0YyYarolumcs ¢
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI B YCTAaHOBJIEHMM IOJHOLIEHHBIX MEXIUYHOCTHBIX
OTHOILEHUH C APYIrMMH OOYyYaromuXxcs, CO3AaHUU KOM(POPTHOIO MCUXOJIOTHYECKOTO KIUMaTa B
y4eOHOH TpyTmre.

OcobeHHOCTH TPOBENCHHUS TEKYLIeH M MPOMEXYTOYHOM aTTeCTaluy M0 TUCHMILUIMHE IS
00y4aromuxcsi ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbsI YCTaHABIMBAIOTCS C Y4€TOM UHIUBH-
JyalbHBIX MCUXO(PHU3NUECKUX OCOOCHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOM-
neroTepe, B opme TecTUpoBaHHS W apyroe). [Ipu HEOOXOIUMOCTH MPEAOCTABISETCS IOMOTHHU-
TEIbHOE BPEMsI JUIsl MOATOTOBKY OTBETA HA 3a4€TE WIN YK3aMEHE.

ABTOp padoueii mporpaMMbl IMCUMILIMHBI (MOLYJIs1):
KaHJ. XMM. HayK, TOLEeHT Kadenpsl xumun Pacynos AGyTnuH McamyTauHOBUY



AHHOTAIIUS PABOYEN MPOTPAMMBI JUCIHUILIMHBI (MOY.JIS):

«HEPCHHEKTUBHBIE HEOPTAHUYECKHUE MATEPUAJIbIL»
(HaumeHoBaHUe OUCYUNTUHBL (MOOYIS)

1. Heab ocBoeHUus1 TMCHUILIHHBI (MoayJs): «llepcrieKTUBHBIE HEOpPraHUYECKHUE MaTe-
puabDy SIBISETCS MOJYYECHUE 3HAHUNW O MPEBPAILEHUU BEIIECTB, IPU KOTOPBIX U3 MOJEKYJ OAHUX
BEIIECTB ITyT€M COCIMHEHMUS, PA3JIOKEHUS U NEPErPYNIUPOBOK, BXOASAIIUX B HUX aTOMOB, 00pa3y-
IOTCS. MOJICKYJIBI IPYTUX BEIIECTB; OBIAJACHHUE CTYACHTAMU 3HAHUSAMHU (DU3HKO-XUMHUYECKUX 3aKO-
HOMEPHOCTEW M YMEHUEM HCIIOIb30BATh UX JJI1 IOHUMaHUS U MCCIIEOBAaHUS MPOLECCOB KU3HEAE-
ATEIBHOCTH.

2. MecTo TMCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunnuna b1.B.J1B.03.02.«IlepcniekTUBHBIE HEOPTAHUYECKUE MAaTEPUAJIBI» BXOIUT B CO-
CTaB 4acTu, GOPMUPYEMOI yuacTHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUN y4eOHOrO M1aHa (OCHOB-
HOU IpoecCHOHATBHOI 00pa30BaTEeNbHOM MPOrPaMMBI) I HOATOTOBKH MarucTpaHTOB IO
HarpasieHuto 44.04.01 — «Ilegaroruueckoe oopazoBaHuey, MpopUIb MOATOTOBKU — « TeXHOIOTHH
XUMHUYECKOTI0 00pa3oBaHUs».

3. TpeOoBanus K pe3yibTaTaM OCBOECHHS IMCUUNIHHBI(MOYJI5):

llepeuucnaromes ko0 u HaumeHo8anue KOMNemeHyull, UHOUKAMOPbL OOCMUNICEHUSL KOMNe-
meHyul

JlucuumuinHa HarpaBiieHa Ha (OPMUPOBAHUE CIEAYIOMUX KOMIETCHIMHA BhITycKHUKa: T1K-
3, I1IK-6

4, OO0masi Tpy10eMKOCTh IMCUMILVIMHBI (MOYJIsI) cOCTaBJIsieT 3 3a4eTHbIE eIMHHLbI
(108 gacos).

5. Cemectp: 3

6. OcHoBHBIE pa3ae/bl AMCHUTLIMHBI (MOTYJIsA):
Cucremaruka u 1u3aitH MatepuanoB. Knaccudukanus GyHKINOHATBHBIX HEOPTaHUUECKUX MaTe-
pHAJIOB MO COCTaBY, CTPYKTYpE, CBOMCTBAaM U obnacTsaM npuMeHeHus. CTpyKTypHas nepapxus Ma-
TepuanoB. PU3NKO-XUMHUYECKUe MPUHIUIBL. OCOOEHHOCTH CO3/JaHNsl MaTepPHaIOB HAa OCHOBE JIMC-
CUIIATUBHBIX CTPYKTYp. ucnepcHble U yabTpaaucnepcHble MaTepraibl. DBOJIIOLMS OT MOJEKYI K
MatepuanaMm. HaHOCTpyKTypbl, HAHOKOMITO3UTBI U HAHOPEAKTOPbl. PpaKTaIbHBIE MOAEIN AHC-
NEPCHBIX U YIAbTPATUCIEPCHBIX CUCTEM.

7. ®opMBbI TeKYLIero KOHTPOJIS YCIIeBAEMOCTH H MPOMEKYTOYHOM aTTecTALMM:

IK3aMeH

8.  ABTOp: KaH]. XMM. HayK, IOLIeHT Kadeapsl xumuu Pacynos AGyraun McamyTtnuHo-

BUY



