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1. Ilenu oceoenusn oucyuniunst

Jucuummna «CoBpeMeHHbIE POOIEMbl MATEPUAIOBEICHUI» OTHOCUTCS K OJIOKY JAMCIUIUINH
1o BeIOOpy. Kypc siBnsiercs crenuanbHON AUCHUIUIMHON, YIiyOustoneil 3HaHus CTyJeHTOB B 00Ja-
cTH (pu3nUecKor, OpraHMYECKON, HEOPraHMYECKOW XUMUH, TOTIONHSS KIACCHUYECKUN Kypc MHQOp-
Maluel 0 COBPEMEHHBIX METOAAX MCCIENOBAaHUS CUHTE3a, HOBBIX PE3yJbTaTaX B MU3YyYEHUH IIPO-
LIECCOB U CBOMCTB MaTE€pHUaIOB.

OObexTaMu U3y4eHMs! SBJISIFOTCA METaJLIbl, CIUIaBbl, XUMUYECKUE COCTUHEHHUS, MTOTYITPOBOIHHU-
KU U TUDJICKTPUKH, a TaKKe (pusnueckue u GU3NKO-XUMHUECKUE SBICHUS, COIPOBOKAAOIIHIE TIPO-
LIECChI UX MOJIy4eHHsI, 00paOOTKH U 3KCIIIyaTalllu.

W3ydeHne TUCHUIUIMHBI CIIOCOOCTBYET Pa3BUTHIO TO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYaJIbHbBIX
U TBOPYECKUX CIIOCOOHOCTEH, CAMOCTOSTEILHOCTH B IPUOOPETEHUU HOBBIX 3HAHUH.

[enpro n3yueHus qucuuiuiiHbl «COBpeMEHHbIE MTPOOIEMbl MATEPHAIOBEACHUS SBIISETCS MOITY-
YEeHHUE 3HAHWUI O NIPEBPALLECHNN BEIECTB, IPU KOTOPBIX U3 MOJIEKYJ OJHHUX BEIIECTB IIYTEM COEIU-
HEHUSI, pa3iokKeHHs U NEPEerpyninupoBOK BXOJIAUIMX B HUX aTOMOB 00pa3ylTCsi MOJIEKYJbI IpYy-
IUX BEILECTB; OBJIAJECHUE CTYIEHTAMU 3HAHUSAMH (PU3MKO-XMMUYECKHX 3aKOHOMEpPHOCTEH U yme-
HUEM HCII0JIb30BATh UX JJI1 IOHUMAaHUs U UCCIEN0BaHUS IIPOLIECCOB KU3HEACITEIBHOCTH.

2. Mecto aucunminnsl B ctpykrype OIIOII no nanpasiiennio 44.04.01 — Ilexaroruyeckoe
o0pa3zoBaHue, MATHCTEPCKAast MporpaMma «XuMu4ieckoe odpazoBaHune»
Juciummna b1.B.JIB.03.01. «Cospemennsie npo6iaeMsl MaTepuaioBeeHHs] BXOIUT B CO-
CTaB JMCIUILIMH [0 BEIOOPY BapuaTUBHOW 4acTH. [Jis M3y4eHUs] TUCIUIUIMHBD) CTYICHTHI UCTIOJb-
3YIOT 3HaHUS, YMEHHS M HaBBIKH CIIEIYIOUIMX 0a30BbIe JUCIUILIMHBEI OakanaBpuaTa: Xumus, Gpuzu-
Ka, usnveckass XUMus, MAaTEMaTHKa, KPUCTAITIOXUMHUSI, OHOJIOTHSL.
3. Komnerenuun, ¢popMupyembie B pe3yJbTaTe 0CBOEHUS THCHHILIMHBI. TpedGoBanus Kk
pe3yJabTaTaM OCBOEHHUS! AMCIUILIMHBI.
B pe3ynbraTe 0CBOSHHS TUCHUIUTUHBI MarkucTp JOJDKEH 00JIalaTh CISIYIONIMMU KOMITETeH-
HSIMU:
IIpodeccnonanbHble KOMIETEHIHH BBIMYCKHAKOB H HHAHKATOPHI HX

AOCTHIKEHHS
3anaya [1]] Oo6wbext | Karerop| Kon u Kon u naumeno- | OcHoBaH ue
i R0 581 HAaNMEHO- BaHUE UHINKATO- (HC, aHaJIn3
00- po- BaHHE pa TOCTHKEHUS OIIbITA)
7acTh decc npodeccu- | MNpodeccruoHab-
3HaHUS | WO- OHAJIBHOM | HOM KOMIETEH-
(npu | HAMBH KoMme- | DA
HE00- bIX TEHIMN
X0/, KOMIIC-

Hanpasaennocts (mpoguib) nporpaMmsel «XHMHYECKOe 00pa3oBaHHe»

Tun 3agauy npodeccuonajbHoi AesaTeabHOCTH «Ilegarormueckuing




[IpoexktupoBanue u
peanu3aiusi 00pa3oBaTeIbHO-
o Tmporecca B
peIMETHOM 00IacTH «XH-
Musi» B 00pa3oBaTeIbHBIX
OpTraHU3AIUSIX OCHOBHOTO
o01ero, cpeiHETO  OOIIETOo
00paszoBaHUs.

I1K-3
Cnocoben
MPOCKTH-
POBaHUIO
peanmza-
1uu obpa-
30BaTEIb-
HOTO TIPO-
mmecca
peaIMeT-
HOH 00J1a-
CTH

«X MU
o0OpazoBa-
TENBHBIX
OpraHm3a-
LHSIX OC-
HOBHOTO
CpEeIHero

o0miero
o0OpazoBa-
HUS.

UIIK 3.1 3naer:
MPEIoIaBacMbli
npeaMer «Xu-
MUS» B
MPUMEPHBIX
00pa3oBaTeIbHBIX
TEOPUIO U METO-
IUKy  oOydeHus
XUMUHU

HIIK 3.2 Ymeer:
(B cooTBETCTBUU
C YpOBHEM

UIIK
3.3Bnaneer:npuem
aMH, METOLaMH U
TEXHOJIOTUSIMU
0o0y4eHUs XHUMHH,
OpraHu3aluu 1
COTIPOBOXKICHUS
MPOEKTHOMN 51
HCCIIEN0BATENb-
CKOit

Ie
ATETHHOCTH y4a-
MAXCI 10 XH-
MHH, METOJaMHU
IIMArHOCTHUKH
y4eOHBIX JTOCTH-
XKeHui oOydaro-
IUXcs

oc
HOBHBIX 51

01.001




JIOTIOJTHUTEITbHBIX

00pa3oBaTeNbHBIX

nporpaMM Ha
pa3HbBIX

Tun 3aga4 npogecCHOHAIBHOM JAeATeJIbHOCTH «MeToau4ecKuii»

Pazpabotka u
HCIOJIb30BaHHUE METOIUYE-
CKOro obecrieueHus 00paso-
BaTEJILHOTO TIpoliecca B
NpeIMETHON
obnactu «XUMHI,
MPEeIHA3HAYCHHOTO TSI
peanu3aru
Y4eOHBIX MPEAMETOB, KYPCOB,
JTUCIUTIINH (MOyJeit) oopa-
30BaTEIbHBIX

~ =

m o o000 H Ao

pa3pabaThi-
BaTh
HCTIOJIB30-
BaTh Me-
TOANYE-
CKOE
obecrieue-
Hus oOpa-
30BaTelIb-
HOTO TIPO-
1ecca
npeameT-
HOM O
Onactu
«XHUMHIY,
npeaHa-
3HAYEHHO-
ro Js

pe
aJTM3aIu
y4eOHBIX
npeamMe-
TOB, Kyp-

HUIIK 6.1 3Ha-
er: COCTaB
0CO0EHHOCTH

METOANYECCKOTO
o0ecrieueHus

00pa3oBaTeIbLHOIO
nporecca B
peaMeTHOH  00-
JIACTH «XHUMHS,
HOpPMAaTHBHEBIE Tpe-
OOBaHUS K HEMY Ha
COOTBETCTBYIOILIEM
ypoBHE 00pa3oBa-
HUS

UIIK 6.2 Ywmeer:
paszpabaTeiBaTh M
HCII0JIb30BaTh
y4ueOHo-
IIPOrPaMMHYIO
(mporpammanuc-
LUUIUIMHBL, KaJeH-
JTapHO-
TeMaTUYECKUI
IUIaH U T.IL.) ¥
yueOHo-
METOJUYECKYIO
(KOHCHEKTBI, M€-
TOIMYECKHUE pa3pa-
00TKH, POHIBI
OLIEHOYHBIX
CpEeJICTB U T1.T.)
JOKYMEHTALUIO

01.001




COB, U1 o0ecIieueHUs
I | 00pa3oBaTENLHOTO
CLUILINH mporecca B
MpeIMETHOH 00-
JIaCTH YpOBHE 00-
pa3oBaHusI.
«XUMHSA» Ha CO-
OTBETCTBYIOIIEM
IIPOrpamMM COOTBETCTBYIO- (momyneit) | UTIK 6.3 Brane-
IETO YPOBHS 00pa30BaHMSL. oOpasoBa- | €T  JICHCTBUAMH
TEIbHBIX pa3paboTku }
nporpamm | METOIHYECKOM
COOTBET- JOKYMCHTaIH
cTBytome- | V1A OOecreueHus
T'O YPOBHS 00
oGpasoBa- | Pa30OBaTEIbHOrO
HHUA. mpouecca B

IpeIMeTHOH 00-
JACTH «XHUMUSD
Ha
COOTBETCTBYIO-
IIeM YPOBHE 00-

pa3oBaHuA

4. Tpyooemxocmsb oucuuniunl

OO0mast TpyTI0EMKOCTh TUCIMIUIMHBI COCTaBlsgeT 3 3a4ueTHbIe eauanIpbl, 108 ya-

COB.
JIK, JII3, CPC, | ®opma npomexyrounoro
Cemectp OT, yac. | "ac Hac. ac. KOHTPOJISI
o3| o 3 o] 3
3 108 141 6 | 16 51| 87 IK3aMeH
Htoro 108 141 6 | 16 6 |51 87 IK3aMeH

Tematnyeckoe MmiIaHUPOBAHUE

Pa3znen Buzp! yuebHoit pabotel, | Dopmbl TeKy1ero Dop-
JCITUTUTAHBI BKITIOYAst CAMOCTOSI- KOHTPOJISI ycIieBae- MBI
TEJNbHYIO padoTy CTY- MOCTH (N0 HeOeNaAM | 3ays-
JIEHTOB cemecmpa) THiA
U TPYJ0EMKOCTH (B 4a- dopma npoMexy-
cax) TOYHOW aTTECTAITUN
(no cemecmpam)
or | sk [ym3| cpc
‘ [} ‘ 3] O ‘ 3 ‘ 0 ‘ 3




Monayns 1
Kepamuka m KoMmo3uThI: cuHTe3, MeTOABL, | 3| 3| 6 6 20 | 3| [IpopaboTka yaedHOTO N-JIK
HoBelimmue Texnonoruu. Crexnoodpasunie 4| 4 Q| Marepuana 1o yaeOHOM JII13
U aMOp(HbIe MATEPHAJILI6 NPOOIeMBbI CHH- U Hay4yHOH JIUTEpaType,
Te3a U NPUMeHEHUs paboTa ¢ BoIrpocaMu JIst
CaMOMIPOBEPKH.
Joxunazpl, 3cce, onpoc.
Y4eOHbIH SKCTIEPUMEHT.
ToHkHe NUIEHKH ¥ MOKPBITHS B coBpeMen- | 3| 3| 4 6 20 | 3| Hoxmazgr occe, pedepa- | U-JITI3
HOM npou3BoacTBe. CHHTeTHYECKHE KPH- 41 4 0| T T3
CTAJLIBI M POJIb B XUMH4Y€ECKOIi IIPOMBbIIII- O6cysxnenne mpobiem-
JIEHHOCTH. [IM3/IeKTpHYecKne MaTepuaIbl HBIX BOIIPOCOB C IIPEIo-
U UX CBoOJicTBA. JaBaTeIsAMH B paMKax
OB HHJUBUAYaTbHBIX KOH-
CyJbTalUH.
Y4eOHbIH KCTIEPUMEHT.
Monyas 2
MarnutHble MaTepuaJbl. HoBbie Boicoko- | 4| 4| 4 4 11 | 2| Hpopabotka yaedbHOTO JIK,
TeMIepaTypHble CBEPXNPOBOHNKH M IPO- | 0| 7 | MaTepuana no yueOHOH 1 | T3
0,1eMbI HX CHHTe3a MeTo/bl U TeXHOJOTu! Hay4JHOI nuTeparype, U-CPC
MOJIy4eHHUs] MATepHAJIOB C HOHHOI1 M 3JIeK- paboTa ¢ BoIpocaMu JIst
TPOHHOI npoBoaAMMOCTHIO. [lo1ynpoBo- CaMOIIPOBEPKHU.
HHKOBbIe MaTepHuaibl. BuomaTepuainl u BrmmonHeHne  3KcmepH-
OMOTeXHOJIOTHH MCHTAJIbHBIX  3aJaHui,
JOKIIaJIbL.
KonTpospHas pabora.
Hroro /11 1 51 | 8| ak3ameH
0|04 6 7| 274-0¢o
8] 8 94-300

Oébosnauenusa: OT - obwas mpyooemxocmo, JIK- nexyuu, JII13 — nabopamopro-npaxmuueckue 3a-
namus, CPC—camocmoamenvrnas paboma cmyoenmos, U—unmepaxmusHnas gopma nposedeHus 3a-
HAMUIL.

5.00pazoeamenvHble MexXHOI02UU

PykoBoacTBysice Hanbosee 3(PQPEeKTHUBHON MEIAroru4eckoil METOAUKON «I0-
ATAIHOTO YCBOEHUS 3HAHUI», MPENOAaBaTellb JUCUUILIUHBI TIOCIIEI0BATENIHHO BBIBO-
JTUT 00YyYaroONIMXCsl CTYJIEHTOB Ha ATambl: 1. MOTUBALIMOHHBIN, 2. OPUEHTAIIMOHHBIH,
3. IpeaMeTHOTO JeUcTBUS U aAp. VMIMeHHO 3-ui 3Tan MpeaMEeTHOTO JEHMCTBUS Mpea-
MoJiaraeT Npolecc «OMpeaAMEYMBaHUs» 3HAHUH, UCIIOIb30BaHUS UX KaK HHCTPYMEHTA
JEUCTBUS: @ UMEHHO CaMOCTOSITEJIbBHOIO M3yY€HHUs YacTh Y4eOHOro marepuana, pe-
MICHUS IPAKTUYCCKUX 3aJJaHU, MAaKCUMAaJIbHO CIIOCOOCTBYIOIITUX YCBOCHUIO 3HAHU.

B mpouiecce ocBoenust auciuiuinabl «COBpeMEHHBIE TTPOOIEMBI MaTEpHAIOBE-
JIEHUSD» MCHOJB3YIOTCS CIEAYIONINe 00pa30BaTeIbHbIE TEXHOJIOTUH:

A) CrangapTHble METOABI OOyUYCHHUS: JICKIIUHU; JTa0OPATOPHO-TIPAKTUUECKHE 3a-
HATHS, HA KOTOPBIX 0OCYKJIAaIOTCSI OCHOBHBIE MPOOJIEMbI, OCBEILICHHBIC B JICKIUIX U
c(hopMyJIMPOBAHHBIE B IOMAIIHUX 3aJIaHUSIX; KOMITBIOTEPHBIC 3aHATHSI; TUCbMEHHBIC

WJIN YCTHBIC NOMAIIHUC 3adaHUs; O6CY)KI[6HI/IG IMOATOTOBJICHHBIX CTYACHTAMHU 3CCC;



KPYTJIbIE CTOJIbI; KOHCYJIbTALlMU MPENoiaBaTesieil; caMocToATebHas paboTa CTyAeH-
TOB, B KOTOPYIO BXOJAUT OCBOEHHE TEOPETHUYECKOr0 Marepuaja, MNOJroTOBKa K 3aHs-
TUSIM, BBITIOJIHEHHE YKA3aHHBIX BbIIIE MUCHbMEHHBIX pabOT; KOHCYIbTAIIMU MPEToa-
BaTEJICH.

b) Meroabl 00ydeHus ¢ MpUMEHEHUEM HHTEPAKTUBHBIX (OpM 00pa3oBaTENb-
HBIX TEXHOJIOTUM: KPYTJIbIE CTOJIBI, TUCKYCCUU; aHATU3 MPOOJIEMHBIX CUTYyaIUH.

[Tpu peanuzanyu pa3aTUYHBIX BUJIOB yUeOHON pabOThl MCHOIB3YIOTCS AKTUBHBIC
U MUHTEPAKTUBHBIE (POPMBI MPOBEACHUS 3aHATUN (KOMIBIOTEPHBIX CUMYJISIUN, pa3-
OOp KOHKPETHBIX CUTyalllil) B COUETAaHWU C BHEAYIUTOPHOU paboToil ¢ uenbto Gpop-
MUPOBaHUS U Pa3BUTHSI KYJIbTYPHl MBIIUICHHUS, CIOCOOHOCTH K 000OIICHUIO, aHATH-
3y, BOCIIPUATHIO aKTyaJIbHOW HH(pOpPMAaIUH.

[Ipu npoBeeHNN JIEKIIMOHHBIX 3aHSATUN JOJIKEH Mpeo0agaTh METO Mpodiem-
HOT'O U3JIOKEHUS, KaK U MPUMEHEHUE PEUTUHIOBOM CHCTEMBI IPU aTTECTALUHU CTY-
JIEHTOB.

Y AenbHBIN BeC 3aHATHUMN, MPOBOJUMBIX B MHTEPAKTUBHBIX (popmax, B IEIOM B
y4eOHOM IpoIiecce JTOHKHBI COCTaBIATh He MeHee 20% ayIuTOpHBIX 3aHATHI (ompe-
nensiercst TpedoBanusiMu @I'OC BO 3++ ¢ yuetom cnenuduxu OOII). 3anarus nek-
LMOHHOTO THUMA JIJIsl COOTBETCTBYIOLIUX TPy CTYAEHTOB HE MOTYT COCTABJIATH 0O-

nee 50% ayauTopHbIX 3aHsATHH (onpeaenseTcs cootBeTcTByIoM @I'OC BO 3++).

6.@ono oyenounviex cpeocma 011 MeKyuezo KOHMpPOJia YyCneeaemocmiu,
NPOMEINCYMOUHOU ammecmayuy no UMo2am 0C60EeHUA OUCYUNIUHDL U yUeo-

HO-MemoouuecKkoe obecneueHue camocmosameabHou p6160Mbl cmydenmoe

Tembl JORJIAA0B, 3CCE, DEd)eDaTOB
(TTK-3,6)

1. Kepamuka 1 KOMIO3UThI: CHHTE3, METO/Ibl, HOBeHIIIUEe TEXHOJIOTUH
( Bugst pynkmuonansHoit kepamuku. Kepamudeckue MaTepuaibl ¢ TUIICKTPUIC-

CKUMH, MArHUTHBIMU, OIITUYCCKUMHU, XUMHUYCCKHUMH U SAJCPHBIMU (1)YHKI_II/ISIMI/I. HpO-



1ecchl GOPMHUPOBAHUS U CIIEKaHUS KepaMuKu. [lepcriekTuBHBIE KepaMUUeCKHe KOM-
no3uThbl. O0JaCTH NPUMEHEHHS KEPAMUYECKUX MaTEPHAIIOB.)

2. CrekJi000pa3Hbie H aMOp¢HbIe MATEPHAIBLIO IP00JIEMbI CUHTE3A U

IPUMEHEHUS

(TepmoanHamMuKka ¥ KUHETHKA ITPOLIECCOB CTEKJIOBaHUsA. CTPYKTypa CUITUKATHBIX,
O0opaTHbIX U GochaTHBIX CTEKOJI. AMOP(GHbBIE METAIUIBI U METAJUTMYECKUE CTEKIIA.
BricokouncThie cTekIa Ajis CBeTOBO0B. Hatpuii-kanbumii-pocharHo-cuamkaTHoe
ounocrekiio. Doroxpomusie crekia. [Ipo3paunas creknokepamuka. DoToHHBIE KpH-
crauibl. [ [pyMeHeHue CTEKOII.

3. ToHKHe IVIEHKH ¥ MOKPBITHS B COBPEMEHHOM NPOM3BO/ICTBE
( [Inenka kak koMro3ut. BzauMHoe BIUsIHUE TUIEHKH U MTOJJIOKKH. Y CIIOBUS OCa-
XKIAEHUS U MOp(hOoJIorus MIeHKU. DnuTakcuss. MeTobl ocaxaeHus mieHok. [Ipume-
HEHUE TOHKOIUICHOYHBIX MaTEPUAJIOB.)

4. CHMHTeTH4YeCKHEe KPHCTALIbI U POJIb B XUMHUYECKOIl NPOMBILIJIECHHOCTH
(Orpanka kpucTaJizIoB. MeXaHU3MBbI pOCTa KPUCTAIIIOB. METObI OTYyYEHUS KPU-
ctaiuioB. [IpoGiiema pocTa KpYIHBIX KPUCTAIIJIOB C MAJIOH TUIOTHOCTBIO JUCTOKAIIHH.
HoBble MoKoJIeHUsI CHHTETUYECKUX KpUCcTauioB Ha ocHoBe GaAs, GaN, SiC, u
CBEPXIPOBOSIINX KyIpaToB. Buckepbl. O61acTu npUMEHEHNS MOHOKPUCTAIJIOB. )

5. IudyiekTpUYecKre MaTePHAJIbI M UX CBOICTBA
(Baxueimme AU3IEKTPUYECKUE XapAKTEPUCTUKU MaTepraioB. Ceruero-, nbe3o- u
NUPO3JIEKTPUKH CErHeTOANEKTPUKU-TIOIYIIPOBOAHUKH, CETHETOMAarHeTuku. [Ipume-
HEHUE TUDJICKTPUKOB. )

6. MarHuTHbIe MaTepUaJIbl
(Baxneinme THIIBI MArHUTOMSITKMX U MarHUTOKECTKUX MAaTepuaioB. MarHuTHele
METaJUTbI U CIUIaBbl TUNA adbHUKO, SmCoS5 u Fe-Nd-B. [1yTtn noBbIieHUss MarHUTHOM
DHEPI'UH CIUUIABOB, CBSI3AHHBIE C IPUMEHEHNEM TEPMHUYECKON, TEPMOMEXAHUYECKOU
00paboTku. MarHuTOAMAIEKTPUKH TUTIA (PEPPUTOB CO CTPYKTYPOIl IIMTUHEIH, TPaHa-
Ta, MarHeToITIIoMOnTa. MaTepuabl ¢ KOJIJIOCATbHBIM MarHUTOCOIPOTHUBIICHUEM.

[IpuMeHeHne MarHUTHBIX MaTEPUAJIOB.)



7. HoBble BBICOKOTEMIIEPATYPHbIE CBEPXIIPOBOAHUKHN U PO0GJIeMBbI X
CHHTEe3a

( OcoOGeHHOCTH KPUCTAIZIOXMMUU BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOAHUKOB. Kpu-
tnyeckue napamerpsl BTCII. Metonel nonyuyenus oobemubix BTCII matepuanos:
TBEep0(a3HbIN CUHTE3, KPUCTAIIIA3AIUS U3 IEPUTEKTUYECKOTO paciiaBa
RBa2Cu307-x, 0cOOEHHOCTH MX MUKPOCTPYKTYpPbl. MeToAbI MOTy4YeHHS JJIIMHHO-
MepHbIXx BTCII-maTepuaioB: 1€HTHI U TPOBOJIa B cepedpsaHoi o0onouke. [yt mo-
BbILIEHUS KpuTHyeckux xapakrepuctuk BTCII-maTepuanoB: onTuMH3anust KAaTHOH-
HOT'O COCTaBa M COAEPKAHUS KUCIOPO/1a, TEKCTYPHUPOBAHUE ITyTEM TEPMHUUECKOU U
MEXaHU4ECKO 00pabOTKH, CO3JaHUE LIEHTPOB MUHHMUHTA. [ [0BBIllIEHHE MMHHUHTA
MarHUTHOTO MOTOKA ITyTEM CO3/aHMsI HAHO- U MUKPOHEOIHOPOJHOCTEN B MaTpULIE
CBEPXIIPOBOIHMKA, HAHOKOMNO3UThL. O0nactu npumenenust BTCII-marepuanos.)

8. MeToabl M TEXHOJIOTHH NOJYYECHHS MATEPHAJIOB ¢ HOHHOM M 3JIeK-

TPOHHOM MPOBOAUMOCTBIO

( Kputepun BO3HUKHOBEHHUS CYIEPHOHHOIO COCTOSIHUSI TBEP/IbIX Tel. BaxHeimme
THUIIBl AaHUOHHBIX ¥ KATUOHHBIX POBOAHUKOB. Jlucniepconasl. KoMIio3utHeie TBEp-
JIbI€ 3JIEKTPOJIUTHI. DIEKTPOHHO-MOHHbBIE TPOBOAHUKH. KaTo1HBIE MaTeprabl TUTH-
eBbIx OaTtapeil. [IpoTonHbie mpoBogHUKH. [IpuMeHeHre TBEPABIX IIEKTPOIUTOB B
XUMHUYECKUX UCTOYHUKAX TOKA, B CECHCOPHBIX CUCTEMAaX M TAJIbBAHUYECKUX LIETISX,
MpeIHA3HAYEHHBIX JJIs1 U3YyUYEHUSI TEPMOJIMHAMUKHU TBEPAO(PA3HBIX pPEaKlnii, KHUCIIO-
POJIHBIX MeMOpaHax.)

9. MosynpoBOAHUKOBbIE MATEPHAJIBI
(Onpenenenusi. OCHOBHBIE THUITBI OJYNIPOBOAHUKOBBIX MATEPUAJIOB U TPEOOBAHUS K
HUM. OCHOBHBIE TEXHOJIOTMYECKHUE MPOLECCHI B MOJYPOBOAHUKOBOM TeXHUKE. [To-
JYTIPOBOJAHUKOBBIE MATEpUaJIbl C PACIIMPEHHBIMU (HYHKIIMOHATIBHBIMH BO3MOYKHO-
CTSMU (TEPMHUCTOPBI, MArHUTHBIE MTOJIYITPOBOIHUKH, CBETOU3TYYAIOIINE AIEMEHTHI,
MaTepHaJbl JJIs TOJTYITPOBOIHUKOBBIX JIA3€POB). TEepMOIIEKTPUUECKUE SBICHUS.
[IpumeneHnue nosynpoBOJHUKOB. )

10. buomarepuanbl u 6morexnosorun (TpeboBaHus kK Marepuaiam, uc-

MOJIb3yEeMbIM 7Sl ipoTe3upoBanus. Knaccudukanus 6uokepaMiuku 1o OTHOIIEHUIO K



KUBOUW TKaHW (OMOMHEPTHAs, TOpUCTas, OM0aKTUBHAs, pecopbupyemas). Kepamuue-
CKUe MaTepuaibl Ha ocHoBe ZrO2, Tuapokcui- u propanmnatuta. MexaHu3m B3auMo-
NeicTBUs OMOKEpaMUKU C )KUBOH TKaHblo. Kepamuka 1715 mpoTe3upoBaHus 3y00B.)

7.0nucanmne HOKa3aTeHeI7[, KPUTEPHUEB U IIKAJ OHCHUBAHUSA KOMl'[eTeHIII/Iﬁ

Bapuantsl aTTecTanuun

YcTHBIN onpoc.

TecroBble 3a1anust (IPU HATUYKH).

Pemenne ynpaxHeHun U 3a/1a4.

Hcrnonb3yst KOHTPOJIbHBIE BOIIPOCHI aTTECTALUU.
[To utoram aTTecTauii 10 MOAYJSAM JUCUHUIIINHBIL.

o0 E

6. - 3amuTa mpoekTa, pedepara, J0KIana, ICCE U T.1I.

7. IlpoBeneHue Urpsl.

BapuanTtsl 3aaHuii HA YK3aMeH (3a4eT):

1. Bnagetb Teopmen U NPaKTUKOM HA OCHOBAHWM MPOrPamMmbl U BOMPOCOB K
KWUM (oba3aTtenbHO Ans Bcex).

2. Pa3paboTaTb NPOEKT Uan Urpy (B Te4eHmne cemectpa), BbiIbpaB TEMATUKY U3
pabouelt nporpammbl ANCUMMNINHBI UAM NO 3a4aHUIO BeayLlero npenoga-
BaTena (no BbIbOpy MarncTpaHTa).

3. NoaroToBuTb AOKNAL (pedepaT nnm acce) c npeseHTaUnAMM, BbiIbpaB Tema-
TUKY M3 pabouelt nporpammbl AUCLUMMNANHBI MAW NO 3aJaHUI0 BeayLwero
npenogasaTens (No BbIbOpPy MarucTpaHTa).

4. VimeTb 3aWMTbl NO BCEM NPAKTUYECKUM paboTam (0b6A3aTeNbHO AN1A BCEX.

IToxka3zaTesn U mKaJja OLlCHUBaHUMA KOMHeTeHHHﬁ
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[1K-3
Cnoco-
OeH
MPOEKTHU-
POBaHUIO
peanu-
0005071
obpaso-
BaTeJIb-
HOT'O
rporiec-
ca
npe-
METHOM
obractu
«XHUMU
obpaso-
BaTEIIb-
HBIX O]-
raHm3a-
LAX
OCHOB-
HOT'O
CpeIIHEro
obpazoBa-
HUSL.

'R H

(ep]
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paszpaba-
THIBAaTh
UCTIOJIb-
30BaTh
METO/IU-
YecKoe
obecre-
YEeHUs

B pe3ynb-
TaTe OCBOEHUS
TUCIUIUTAHBL  00Y-
JAKOLIUHCSA OJI-
JKEH:
3namo:
- OCHOBHBIE KJIACCHI
COBPEMEHHBIX Ma-
TEPUAJIOB, X
cBOlicTBa M o00Ja-
CTH TNPUMCHCHHSI,
MPUHITUIIEI BBIOOpA
MarepuaioB,  OC-
HOBHBIE TEXHOJIO-
THYeCKHe Tpoliec-
CBI TIPOM3BOJICTBA U
o0paboTkn  MaTe-
pHaoB,
— 3aKOHOMEPHOCTH
CTPYKTYpoOoOpazo-
BaHUs,  (ha3oBbIE
MpEeBpaIICHUS B
MaTtepuanax, BIIUs-
HUE CTPYKTYpPHBIX
XapaKTepUCTHK Ha
CBOICTBa MarepHa-
JIOB,
- CTPYKTYpHBIE
0COOCHHOCTH
TBEPABIX TEN, CBS-
3aHHBIE C HaJUYU-
eM Je(PEeKTHBIX CO-
CTOSTHHIA;

1. - Bax-
HEHIme
npo-
01eMBI
HAyKH O
MaTepH-
ajax;

Ymemn:

— BBIOMpaTh Mare-
pUaNBl JUTSL 3aJ1aH-
HBIX YCJIOBHUH JKC-
TUTyaTaluy ¢ yde-
TOM
TpeboBaHUM
HOJIOTMYHOCTH,
SKOHOMMYHOCTH,

TEX-

H
0
2. Dk3ameH WM 3a4et (ycTHbIHA onpoc mo KUM
MJIM TECTUPOBaHUe)
3.
He Bnageer Cmabo BiazmeeT YactnaHo TTomHOCTBIO
Teopuen u Teopuen u BlIaicET BIIAZIEET
MIPaKTUKON Ha | MPAKTHKOM Ha Teopuen u Teopuen 1
OCHOBAaHUU OCHOBAaHUU MPO- | MPAaKTUKOU MpPaKTUKOU
MpOrpaMMbI U | TpaMMBI U BO- Ha OCHOBa- Ha OCHOBa-
BOIIPOCOB B npocoB B KUM. | Huu mpo- HUU TIPO-
KH1M. rpaMMBbI U rpaMMBI U
BOIPOCOB B | BOIPOCOB B
KHM. KHUM.
ITpakTrueckas pabora
BBICTABJISIETCS | BBICTaBIIAETCS BBICTABJISIET- | BBICTABIISACT-
MarucTpaHTy, | MarucTpaHTy, sl Maru- Csl Maru-
€CIIM OH He €CII OH UMEeT CTpaHTY, CTpaHTy,
HMeEeT IIpea- YJacTHYHOE, HE €CITH OH €CIIi OH
CTaBJICHHE O MIOJTHOE TIpeJi- YETKO, T10- YETKO, T10-
TeMe M 3Talax | CTaBJICHHE O cleioBa- clieioBa-
MIPAKTUYECKOI | 3Tamax MpakTU- | TENBHO, BBI- | TENbHO,
pabotsl. He 4ecKoi paboThl. | MOJHSET TBOPUYECKU
MIOHUMAeT BrImonHsAeT UX | ATambl Opak- | BBINOJIHACT
CYIIHOCTb U C CYIIECTBEH- THYECKOH BCE 3TaIbl
Ha3HaueHHE HBIMH HIOTpeni- | paboThl, € IpaKkTuie-
MpakTudeckoil | HocTAMHU. OTBe- | HEKOTOPBIMHU | CKOIl paOOTEI
pabortsl. He 4aeT He Ha Bce MOTPETITHO- 6e3 morpenr-
npencraBisger | (oxono 20% ot CTSAMH U HOCTEH U
OTYET O IPaK- | BCEro KoJimye- 3aMeyaHusi- | 3aMEYaHUH.
THUYECKO# pa- | cTBa BompocoB) | Mu. OtBeda- | OGOCHOBaH-
6ote. He ot- KOHTPOJIBHBIX €T Ha KOH- HO OTBEYaeT
BEYaeT Ha BOIIPOCOB. TPOJIbHBIE Ha BCE KOH-
KOHTPOJIbHbIE BOTIPOCHI. TPOJBHBIE
BOITPOCHI. [Ipencras- BOIIPOCHI.
JIAET OTYET, IIpencras-
o pabore. JISIET OTYET,
o pabore
odopmieH-
HBII TI0 00-
pasiy.
[poexr

KpnTepuu oneHuBaHusi MPOEKTA, KKIBIH N3 KOTOPHIX
ot 1 1o 5 6ansoB: HaNM4YKe UAEN, BOCIIPOU3BOIUMOCTh, YHU(DH-

IUPOBAHHOCTb.

CTpyKTYypa NpoeKTa 10/I:KHA BKJIIOYAThH B celsi: BBe-
JICHHE, pe3yIbTAaThl OIIEHKH aKTyaIbHOCTH MPOOIIEMBI, pe3yIbTa-
ThI IPOBEIEHHOI'0 UCCIIEN0BAHUS, METObI, 3aKJIIOYEHHE, BBIBO-
JIbl, TUTEpATypa.

BBICTABIISIETCS
MarucTpaHTy,
€CJIH OH HE
HMEET YETKO-
r'o IpeCTaB-
JIeHus 00 dTa-
ax IPOCKTH-
poBanus. He
IIOHUMAET

BBICTABIIAETCS
MAarHUCTPaHTY,
€CJI OH IMEET
YaCTUYHOE, HE
MOJTHOE TIPEeI-
craBieHue 00
JTanax MmpoeK-
THPOBAHHUS.
Brmonaser ux

BBICTaBIISIET-
Csl Maru-
CTpaHTY,
€CJIU OH
4eTKO, 10-
clenoBa-
TENBHO, BhI-
TIOJTHSIET
9TAaIBI MPo-

BBICTABIISICT-
Csl Maru-
CTpaHTy,
€CJI1 OH
YETKO, I0-
cieoBa-
TEJBHO,
TBOPUYECKH
BBITIOJTHSIET




o0pazo-
BaTeJIb-
HOT'0
poriec-
ca
npea-
METHOH
obnacTu
«Xu-
MUY,
npeHa-
3HaYeH-
HOT'O JIs

peanu-
3aIuH

y4eOHBIX
npeaMe-
TOB, Kyp-
COB,

hi3
CLUIUTHH

HaJEKHOCTH U
JOJITOBEYHOCTH
U3IEINUH,

— TPOBOAHTH XHU-
MHYECKUM aHaAIN3
MIPOLIECCOB U MaTe-
pHAaJIOB,;

—  HCTOJb30BaTh
B3alMOCBS3b
CBOWCTB BELIECTB U
CTPYKTYpBI IE
¢dbopmupoBaHus
JKCILTyaTallOH-
HBIX  XapaKTepH-
CTHK MaTepHasoB;
— paboTarth C ycra-
HOBKaMHu U TpuOo-
pamMH,  HUCIOJB30-
BaTh METOJBI U am-
naparypy Ajis aHa-

m3a ¢du3nKo-
XMMHYECKHX  Xa-
PAKTEPUCTHK.

CYILIHOCTU U
Ha3Ha4YCHHUE
npoekrta. He
OTBEYAET Ha
3aJ]aHHbBIC
BOIIPOCHI 110
MIPOEKTY.
IIpoext nu-
IIIEH HOBU3HBI
U OPUTUHAJIb-
HOCTH. Y CII0-
BHS peanusa-
LMY NIPOEKTa
HE SICHBI.

C CYyIIIECTBEH-
HBIMH TIOTPEII-
HOocTsMu. OTBe-
4JaeT He Ha BCE
(oxomo 20% ot
BCETO KOJHIE-
CTBa BOIIPOCOB)
3aJlaHHbIX BO-
npocos. He
yBEpeHHO 000c-
HOBBIBaeT
HaJInyue Ho-
BU3HBI IIPOEKTA.

CKTUPOBa-
HUS, C HEKO-
TOPBIMA
MIOTPEIIHO-
CTSAMU U
3aMeUaHus-
mu. OTBeya-
€T Ha BCE
3aJJaHHBIC
Bonpocel. He
YBEPEHHO
00OCHOBBI-
BaeT HaJlu-
que uien
HOBU3HBI
MIPOEKTA.
JlokassIBaeT
BOCTIPOU3-
BOJMMOCTD,
YHUGHULINPO-
BaHHOCTb
MPOEKTAa.

BCE dTarbl
TIPOEKTHPO-
BaHHA 0e3
TTOTPETTHO-
cTel u 3a-
MEYaHuH,
JIOTUYHO,
JIOCTYITHO
u3jaraer
CBOIO MBICJIb
Ha 3aIUTe
MPOCKTA.
O6ocHOBaH-
HO OTBEYaeT
Ha Bce 3a-
JTAHHBIC BO-
TIPOCHI,
000CHOBEI-
BaeT HaJIH-
Yyue uacu
HOBU3HLBI U
OpUT'HHAJIb-
HOCTH IIPO-
exta. Jloka-
3BIBaET BOC-
TIPOU3BOIH-
MOCTb, YHH-
¢ummpoBaH-
HOCTb H
HAyIHOCTb
MPOCKTA.
YwMmeer dop-
MYJIMPOBATh
COOCTBEHHOE
ABTOPCKOE
ompezene-
HHE OCHOB-
HBIX KaTero-
pu# 1 noHs-
TUH TPOEK-
Ta.

Hrpa

IIkana ouennBanus: 1 10 5 6aJIOB: HAJTUYHUE UJICH,
BOCHPOU3BOJIUMOCTD, YHU(HUIIUPOBAHHOCTb.
CTpyKTYypa Urpbl 10JKHA COOTBETCTBOBATH TPe0O-
BAaHHUSM K IJIAH-KOHCHEKTY UIPbI 10 XUMUH

BBICTABIISIETCS
MarucTpaHTy,
€CJIH OH HE
HMEET YETKO-
r'o IpeCTaB-
JIeHus 00 3Ta-

nax paspador-

xu urpsl. He
NIOHUMAET
CYHIHOCTH U
Ha3HauCHUE
urpsl. He oT1-

BBICTABJISIETCS
MAarHUCTPaHTY,
€CIIH OH MIMEET
YacTHYHOE, HE
MIOJIHOE Mpe-
craBlieHHE 00
JTanax paspa-
00TKH U peann-
3aIH UTPHI.
BrmmosnsseT nx
C CyIIIECTBEH-
HBIMH TTOTPETII-

BBICTaBJISI-
€TCsI Maru-
CTpaHTY,
€CJIM OH
HpPOSIBIISET
UHULUATHBY
B UIDE; JIO-
TMYHO, J0-
CTYIIHO U3-
JIaraeT CBOXO
MBICIIb; KOP-
PEKTHO U IO

BBICTaBJISI-
€TCsl Maru-
CTPAaHTY,
€CJI1 OH
NPOSIBIIAET
WHULUATUBY
B UIpE; JIO-
TUYHO, J10-
CTYIIHO W3-
Jlaraer CBOIO
MBICIIb; KOP-
PEKTHO U IO

BeYaeT Ha 3a- | HocTsimMH. OTBe- | CyIIECTBY CYIIECTBY
JJaHHBIE BO- 4aeT He Ha Bce 3aJaeT BO- 3aJaeT BO-
IIPOCHI 110 (oxono 20% ot | mpocsl B IIPOCHI B




I1aH- BCEro KoJauye- Urpe, UMeeT | Urpe, ajaeK-
KOHCIEKTY. CTBa BOIPOCOB) | MPEACTaBIC- | BAaTHO KPH-
Wrpa numena | 3a7aHHBIX BO- HHE 00 oc- THKYET HO-
HOBU3HBI U npocos. He HOBHBIX Ka- | 3WIIMIO ON-
OpPHI'MHAJIBHO- | YBEPEHHO 000C- | TETOPHAX U | NOHEHTA B
CTH. YCIIOBUSL | HOBBIBAET MOHATHAX HTpPE; yMEeT
peanuzanun HaJIM4IHe HO- Kypcam Te- | GopMyaHpo-
COZIEp)KaHUS U | BU3HBI y4eOHO- | MBI UTPOBOM | BaTh COO-
CTPYKTYpBI HE | METOAUYECKON TEXHOJIOTHH. | CTBEHHOE
ACHBL. Yueo- pa3paboTke, T.e. aBTOPCKOE
HO- IIaH- orpezene-
METOJMUYECKUE | KOHCIIEKTE. HHE OCHOB-
MaTepHuasl He HBIX KaTero-
COOTBETCTBY- puil 1 noHs-
10T LEJSIM U TUH Kypca U
3a7adam. TEMBI UTPBI.

Jcce, n0Kaaj, pedepar
CtpykTrypa 3cce, nokinana, pedepara: akTyalTbHOCTh Te-
MBI, OCHOBHAs 9aCTh (M3JI0KEHHE MPOOIJIEMBI, HCCIICOBAHU),
3aKJIroYeHue (BBIBOBI), HCIOJIb30BaHHas jJuTeparypa. O0bem:
6osee 5-6 cTpaHmMII.
Kputepuu k 3cce, 10kjany, pedgepaTry OlleHUBAIOTCA,
KaXJIbI U3 KOTOPBIX OT 1 10 5 0aI0B: HAYYHOCTh; JIOTUYHOCTS;
JOCTYIMHOCTDH, OpUTMHAJIIBHOCTD, O6OCHOBaHHOCTL; JIMYHOCTH

oOyuJaromerocs.
He Beinepka- | He Beigepxkansl | YacTuyHO YeTko BbI-
HBI BCE 3JIe- 3JIEMEHTHI BBIJICP)KAHBl | JAEp KaHbI
MEHTHI CTPYK- | CTPYKTYPHI M HE | 3JIEMEHTHI BCE 3JIEMEH-
TYpbI 1 HE HMEeT 3aBep- CTPYKTYPBI U | THI CTPYKTY-
nMeeT 3aBep- IIEHHOTO Mare- | HEe UMeeT PHI ¥ ©IMEeT
IIEHHBIN Ma- puana o co- 3aBepILeH- 3aBepIleH-
Tepuai 1o JIEP’KaHUIO IIPO- | HBIA MaTe- HBIW MaTe-
cojepxanuio | 6memsl. He ka- pHain 1o co- | puai mno
npoOsieMbl. He | decTBeHHO MOA- | JIepiKaHUIO coaepxka-
MOJTOTOBJIEHA | TOTOBJICHA Ipe- | MPOOIEMBI. HHIO TIPO-
npeseHTanud. | 3eHtarus. Cma- | ITogroros- 6nemsl. Ka-
He Bnaneer 0o Brajgeer Bo- | JIeHa Ipe- YECTBEHHO
BONPOCAMHU U | TIPOCAMH M BBI- | 3CHTAIMS. TOJITOTOB-
BBICTYIIAeT HE | CTYyIaeT He ca- YacTtnaHo JIeHa Tpe-
Ka4eCTBEHHO MOCTOSITENIBHO. | BJaieeT BO- | 3E€HTAIHS.
1 HE CaMOCTO- pocamu 1 OtnuHo
ATEJIBHO. BBICTYyTIaeT BJaJeeT
HE yBEpEeH- BCEMH BO-
HO. pOCaMU H
BBICTYTIAeT
Ka4eCTBEHHO
¥ CaMOCTOSI-
TEJIBHO.

Bonpocut 0151 umo206020 konmpons snanuu (Hxzamen) (1K-3,6)

l)CucremaTtuka u 1u3aiiH MaTepUaioB.
2)Knaccudukarus QyHKIIMOHATBHBIX HEOPTaHUUECKUX MAaTEPUAJIOB IO COCTARY,

CTPYKTYp€, CBOMCTBaM M 00JIaCTSIM PUMECHECHHUS.



3) CtpykTypHas uepapxusi MarepuasioB. DU3MKO-XUMUYECKUE TPUHIIUIIBI KOHCTPYH-
POBaHUSI HOBBIX MaTEPHUAJIOB.

4)OnpeneneHusi. IBOMIONKS OT MOJIEKYJ K MaTepHalIaM.

5)HaHOCTpYKTYpbl, HAHOKOMITIO3UThl 1 HAHOPEAKTOPBI.

6)®DpakTaabHble MOJEIH IUCIIEPCHBIX U YIBTPAIUCIEPCHBIX CUCTEM.

7) Mexanndeckue u GU3NKO-XUMUYECKHUE MPOIIECCHl TUCTIEPTUPOBAHUS U CMEIICHUS
MOPOIIKOB.

8)YabTpanucnepcHbie METAIIbI ¢ HEOOBIYHBIMU (PYHKIMSIMU. HOBBIE TeXHOIOTHH
MOJTYUYEHHUSI YIABTPATUCIIEPCHBIX MAaTEPUAIOB, OCHOBAHHBIEC HA CUHEPTeTUKE XUMUYE-
CKOTr'0 ¥ (pU3UYECKOI0 BO3CHCTBUSI.

9)Ucnonp30BaHNE KIACTEPHBIX U YIABTPAAUCIIEPCHBIX MAaTEPUAIOB 1 HAHOKOMIIO3H-
TOB.

10)Kepamuka u kommno3utsl. Onpeaenenus. Buabl GyHKIIMOHATHHOM KEPAMUKHU.
11)Kepamuueckue Matepuaibl ¢ AUIIEKTPUUECKUMHI, MATHUTHBIMU, ONITUYECKUMH,
XUMHUUYECKUMHU U SIACPHBIMU (QYHKITUSIMH.

12)Crexnoobpa3Hbie 1 aMOp(pHBIE MaTEPUAIIBI.

13) TepmoanHaMUKa U KUHETUKA MPOLIECCOB CTEKJIOBAHMUS.

14)ToHkHe MIIEHKU U TOKPBITHSA.

15)CunTeTnueckne KpUCTaILIbI.

8. Yueono-memoouueckoe u ungpopmayuonnoe obecneuenHue OUCUUNIUHb
(mooyns)

a) OCHOBHAs TUMepamypa.

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

2. 1O. 4. TpetbsixoB, X.Jlenuc. XuMusi U TEXHOJIOTHSI TBEpAO(DA3HBIX MaTEPUATIOB.
M.: MI'V, 2005.

3. B.M.®ucrynb. ®usnka u XUMHs TBEpAOro tena, 1.1,2. M.: Metanyprus, 2005.

4. C.C.I'openuk, M.A.JlameBckuii. MatepuanoBeeHUe MOTYNPOBOJHUKOB M JIH-

anekTpukoB. M.: Metamnyprusi, 2008.



5. B.M.®uctyns. HoBble marepuansl. CocTosiHHE, MpOOJIEMBbl, MEPCHEKTUBbL. M.:
MUCHUC, 2005.

6. U.H.P.Pao, JIx.I'ononakpuiinad. HoBbsle HampaBiieHUs] B XUMHUU TBEPJIOrO Tea.
HoBocubupck: Hayka, 2008.

7. JI. Ban ®uek. TeopeTtnueckoe M NpUKIAIHOEC MaTepuaioBeaeHue. M.: AToMus-
nat, 2005.

8. O.Yaiiarr, [.JIpt0-Xb103, Metamibl. Kepamuku. Ilomumepst., M.: Atomusaar,

2009
9. V.1.Kunrepu. Beenenue B kepamuky. M., 2007, 494 c.

6) oonoHumenvHas aumepamypa.
1.J1x.bnetikmop. @usnka TB.Tena. Mup, Mocksa, 1988, C.325 [J.S.Blakemore. Solid
State Physics. Cambridge University Press, England, 1985]
2.Handbook of Crystal growth, vol.la. (Ed. D.T.J.Hurle). North-Holland,
Amsterdam, 1993, P.18-39
3.M.lexpya, 3.@umep. B ku.: CBepXnpoBOIUMOCTh B TPOMHBIX coenuHeHusx II.
CaepxmnpoBoguMocTs U Maraetusm, (Ilox pen. M.Meiinuia u O.®umiepa, nep. ¢ aHri.
B.A.I'yb6anoBa,
4.3.3.Kypmaena nox pea. C.B.Boncosckoro), Mup, Mocksa, 1985, C.79-130
5.A.M.Ab6akymoB, E.B.Autunos, JIL.M.Kos6a, E.M.Komaun, C.H.Ilytunus,
P.B.Illmaruenko. Ycnexu Xumuu, 64, 769 (1995)
6.10.[0.TpetpsikoB, E.A.I'yaunun. XuMHuecKre MPUHIMIBI MOTYYSHHUS METaJIOK-

CUJIHBIX CBEPXIPOBOIHUKOB, Ycrnexu Xumuu, 2000, 1.69, 1.1, c¢.3-40.

8) npocpammuoe obecneuerue u Unmeprem-pecypcoi.
1. xuMuK. ru,

2. students.chemport.ru,

3. chemistry-chemists.com,

4. anchem.ru,

5. http://chemport.ru,



http://chemport.ru/

6. forum.xumuk.ru.

CaiThr:
ITepct — [lepcniektuBHBIE TEeXHOTOTMYU
http://perst.isssph.kiae.ru/
EFFORT
http://www.rebco-effort.net/
Materials Today!
http://www.materialstoday.com/home.htm
OnekTtponHas 6udnuoreka POOU u DHM
http://elibrary.ru/defaultx.asp, http://lib.hsms.msu.ru/

9.Mamepuanbvno-mexnuueckoe obecneuenue OUCUUNTIUHBL (MOOY]151)

Huctunnuna «llepcrnekTuBHbIE HEOpraHUYEeCKue MaTtepuaibl»y obecreueHa 0as3o-
BBIMU Y4EOHHKAMU, OCHOBHOM U JIOTIOJIHUTEILHON JTUTEPATYPOU, 3aJaHUsIMHU JJIs ca-
MOCTOSITEJIbHOM pabOThI, BOMPOCAMH K 3a4€Ty, BUACO- ayJMOBU3yaIbHbIE CPEICTBA-
MU 00yueHuUs (MHTEPaKTUBHBIE TOCKH, BUIECOIIPOCKTOPHI), UMEET IEKTPOHHYIO OnO-
JMOTEKY, a TakKe Kadeapa UMeeT A0CTYI K HHTEPHET-PECypCaM.

Jlexuuu mo npeamety npoBoasTcs B koHpepeH-3ane HUM OHX u ayautopuun
40, a mabopaTOPHO-TIPAKTUYECKUE 3aHATHSI IPOXOAAT B CIICIUATU3UPOBAHHBIX 1a00-
patopusix HUM OHX, xoTopsie OCHAIIEHbI COBPEeMEHHBIM 000py0BaHueM. B yueo-
HOM ITPOLIECCE U MCCIIEN0BATENbCKOU AearenbHocTu npumensiercs UKT u oprrexnu-
Ka JIJIs IPOBEJICHUSI ayIM0-BU3yaIbHBIX MHTEPAKTUBHBIX KYPCOB IO JICKIIUSM, MPaAK-
TUKYMY W HaTJISTHBIM ITOCOOUSIM.

Cnucox 06ODV()06(1H1/I}1 no oxpane mpvda, mexHuke 0e30nacHOCmu U I’lODfC(ZDHOIZ

bezonacHocmu

1.Oruerymurens (21T)
2.5muK ¢ meckom
3.AnTeuka

4. Hecropaemasi TKaHb

5. Yronok no Tb u IIb ¢ uHCTpYKIMAMU



