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Mporpammy aucumnnuHbl paspabotan(a)(v1) ooueHT, K.H. Knoukos A.B. Kadbenpa kBaHTOBOW
9NEKTPOHUKM 1 paanocnekTpockonum OtaeneHve pagmouankm U MIHEPOPMALIMOHHbBIX CUCTEM ,
Alexander.Klochkov@kpfu.ru ; Beoywmin Hay4HbIi COTPYOHWK, O.H. (noueHT) Cemawko B.B. HAJ
MarHMTHOM PaanocnekTPOCKONUM 1 KBaHTOBOW anekTpoHukm nm. C.A. AnbTwynepa Kadenpa
KBAHTOBOW 3NEKTPOHUKN 1 pagunocnekTpockonuu , Vadim.Semashko@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

OCHOBHOW LIENbI0 OCBOEHNS OUCUMMIVHBI SBNSIETCS HeO6XO,EI,I/IMOCTb npakTn4eckoro oCBoeHu
OCHOBHbIX cnocobos CO30aHnsA BakKyyMHbIX COEOVHEHNN N I'IpOCTGI7ILUI/IX 9NIEMEHTOB BAKYYMHbIX
CUCTEM MeTodaMM Namkn MeTannoB U CTekNa, a Takxe n3y4yeHne MeTono0B BbipallnBaHNA
aAKTBNPOBAHHbBLIX KPUCTannoBs.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " M1.5.2 ObweHay4Hbli
obpaszoBarenbHoi nporpammbl 011200.68 Pursnka n oTHocuTCs K 6a3oBoi
(obwenpodheccroHanbHo) yacTn. OcBanBaeTcs Ha 1 Kypce, 1, 2 cemecTpbl.

CneuvanbHblin domamyeckuii npakTukym (OucumnnnHa b.2) BxoanTt B 6a30Byto YacTb 06WweHay4Horo
LuKna nogroToBKM MarncCTpaHTOB Mo HamnpasneHno NoarotTosky "dusmka" n Nnpogonnio NOAroToBKK
"®Pun3nka KOHOEHCMPOBAHHOIO COCTOSIHUS". [Ins yCnewHoro 0CBOEHNS ANCUMNINHBI HE06X0AMMbI
3HaHWs, Nony4YeHHble B nepuon oby4eHns B HakanaBpaType no HanpaeneHuam "dunsnka" n
"Paguodomsuka”. ucumnnuHa asnsetcs BCrnoMoraTeNbHOM Ans Taknx KypcoB, Kak "®dusnka HU3KnX
Temnepatyp", "MeToObl CNEKTPOCKONUN KOHOEHCUPOBaHHbIX cpen”, "®dusnka sakyyma",
"CoBpeMEHHbIE METOAbl CUHTE3a M UCCNEeA0BaHNS HAHOCTPYKTYP", a TakXe Npu BbINOMHEHUN
Hay4YHO-MccnenoBaTenbcko paboTe No TeMe MarncTepckoi amccepTaumnmn no Npodouio NOAroTOBKM
"dunarka KOHOEHCNPOBAHHOIO COCTOSAHNS"

OCHOBHOW

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETeHLUN

CNoCcobHOCTb CaMOCTOATENbHO npmoGpeTaTb HOBblE€ 3HAHWUA,

LLndop komMneTeHLUH

ok-10 NCNONb3ys COBPEMEHHbIE 06pa3oBaTeibHbIE U
NHJOOPMALIMOHHbIE TEXHONMOMNK
ok-12 CMOCOBHOCTb K NPaBUIbHOMY UCMOIb30BaHMIO 0bLEeHay4YHOR 1

crneunanbHon TepMunHonormmn

CnocobHOCTb K MOCTaHOBKE Lienu 1 Bolbopy nyTein ee
OOCTUXEHMS, HACTOMNYNBOCTb B JOCTUXEHWMN Lienu

CNOCOBHOCTb KPUTMYECKUN MEPEOCMbICNINBATL HAKOMNEHHBIA
ok-4 OMbIT, UBMEHSATb NPY HEOOXOANUMOCTM NPOOUNL CBOEW
npogoeccnoHanbHom neaTenbHOCTH

CnocoBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
npogoeccnoHanbHble HaBblKK

0K-3

nk-2

B peasynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaThb:
TEOPETMYECKME OCHOBbI KPUCTaNNOXMMUK, CNOCODbl 1 METOALI BbipaLUMBAHUS KPUCTANOB;
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TEOPETNYECKMNE OCHOBbI, OCHOBHbIE MOHSATUS, TEPMUHOJNIOMMIO CTEKNOYBHOIO Aena; MMeTb
npencTaBneHne 0 COBPEMEHHOM COCTOSIHMK 3TOro pasaena TexHukn; Obnanatb 3HAHUSAMU O
MPUMEHEHUN BaKYYMHbIX COEONHEHWIA;

2. DONTXEH yMeTb:

pasbupartbcs B METoax BblpalMBaHNs KPUCTaNNOB M YCTPOCTBA YyCTAHOBOK KPUCTANIMYECKOro
CUHTE3a;

OPUEHTUNPOBATBLCA B COBPEMEHHbBIX METOAAX namkmu BaKyyMHbIX cCoefVHeHNn, cnasx MeTann-meTann,
MeTa/IN-CTeKNO, CTEKNO-CTEKNO,

3. 0ONMXEeH BnageThb:
3HaHMSAMK B 06NaCTV KPUCTaANNIMYECKOrO CUHTE3A M YMEHNEM MPUMEHUTb NX HA MPaKTUKE;

npakTn4ecknMn HaBblkamMn B pa60Te C NMPOCTENWNM CTEKNOOYBHbLIM 060py.ﬂ.OBaHVIeM, nasnbHbIMA
ropenkamu, gontocamm 1 NPUNosaMu;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

pewartb npakTn4eckmne ﬂp06ﬂeMbI SKCI'IepI/IMeHTaﬂbHOVI Pn3nKKU, CBSA3aHHbIE C NPUMEHEHNEM
BaKyyMHbIX coefvHeHWin 1 B obnacTu Kpuctanimn4eckoro cnHteaa

4. CTpyKkTypa U cogepXxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLIMMNIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 216 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 ceMecTpe; 3a4eT BO 2 CEMECTE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMNycKa K 3ayeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No AuCUMNIMHe/ MOAYIO
TemaTnyeckuu nnaH gucuUnNauHbI/Moayns

Buabl n yacobl
Pasgmen ay,oMTOpHOM paboThbl,
Hepens MX TPy R0EMKOCTb Tekywue coopmbl
N D‘"Kn"(")v"lr;,';v;‘"b'/ CemMecTPemectpa (B yacax) KOHTpONsi
Nexumm MpakTnueckumelllaboparopHble
L 3aHsATUS paboTbl

Tema 1. oTyer
1.|BbicOokOTEMMNEPATYPHbIN 1 1-12 0 0 12

CUHTE3 Kpuctannos
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Bugbl n yachbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemecrlocemecha (B yacax) ¥(0qu$| ﬂp
o NMek M"I'IpaK'rw-lecmeHaﬁoparopuue
u 3aHATUSA pa6oTbl

Tema 2. OcHOBbI gy
2. CTeKnogyBHOro gena 2 1-16 0 0 16

Tema . Ntoroeas -
. 1 0 0 0

doopMa KOHTpONA
. Tema . Itoroeas 5 0 0 . -

doopMa KOHTpon4

Ntoro 0 0 o8

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. BbicokoTemnepaTtypHbI CUHTE3 KpUCTaN/oB
naboparopHas pabora (12 yaca(oB)):

BbinonHgtotca na60paToprle pa60TbII 1. pacdeT 1 noarotoeka KOMMOHEHTOB WNXTbl ONA
BblpallMBaHUS KpUcTannos oTopnaos, akTMBUPOBAHHbIX peaKo3eMenbHbIMU NOHaMU; 2. MeToabl
BblpawlnBaHNsA Kpuctanios 1 BbICOKOTeMﬂepaTyprIVI CNHTE3 WNXTbI

Tema 2. OcHOBbI CTEK/IOAYBHOrO Aena
naboparopHas pabora (16 4yaca(oB)):

BoinonHsitoTcst nabopatopHble paboTol: 1. MpuHLUMN paboTbl 1 YCTPONCTBO ra30BbiX FOPENOK
(BO3OYWHbIX U KNCNOPOAHbIX) 2. [Mogrotoska matepuana (3N1eMeHTOB KOHCTPYKLMM) nepen nankomn.
3. MlaroTtoBneHue (narika) BakyyMHOro COeuMHEeHNs MeTann-MeTtann HU3KotTemneparypHbiM NPUnoem
C Mcnonb3oBaHMeM 6e3K1cnopoHol ropenku 4. N3rotosneHve (nNaika) BakyyMHOro CoOeaMHEHMS
MeTann-mMeTann BbICOKOTEMNEPaTYPHbIM MPUMOEM C UCMOJSIb30BAHNEM KMCTIOPOOHOWN ropenku 5.
V3rotoBneHne BakyyMHOro METanIn4yeckoro CoOeauHeHns nepeMeHHoro gnameTpa 6. MiarotosneHne
MeTannM4yeckoro TPonHuka 7. BuiTarneaHme CTEKNSHHbIX KanunisapoB 3a4aHHoro auamerpa 8.
M3rotoBneHne BakyyMHOro CoeiMHEHMS CTEKNO-CTEKNO Be3KMcnopoaHoi ropenkoi 9. PaboTta ¢
TYronnaekMMKM CTEKNAMM C MOMOLLbIO KUCNOPOAHOWN ra3oBor ropenku 10. IarotoeBneHmne cTeknsHHoOM
npobupkn 11. anaika obpasua B CTekNsHHON Npobupke 12. M3rotoneHne npobupkun ns
kBapuesoro ctekna 13. MarotosneHune U-obpasHoro kanunnsipa 14. MI3rotoBneHne CTeknsiHHOro
TpoliHuka 15. MI3rotoBneHmne cTeknsaHHOro cgpepmnyeckoro macnootboriHuka 16. MisrotoeneHne
CTEKNAHHOro 3MeeBuka

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

Buabl
Hepens | camoctositenbHom [TpynoeMKOCTb
cemecTpa pabortbl (B yacax)
CTYyOEeHTOB
Kak npasuno,
BbINOSIHEHNE
pabot
Tema 1. OCyLleCcTBNgeTCH
1.|BbicOokOTEMMNEpPATYPHbIN 1 1-12 |B Tpun aTana 90 oTyet
CWHTE3 KpucTannos KONNEKTNBOM,
COCTOSAIWUM N3
OBYX-Tpex
CTyOeHT
o [Tema 2. OcHoBbl 5 {.1g |noAroToska k 98
CTeknoayBHOro nena oT4yety

NTtoro 188

DopMbl KOHTPONS
CaMOCTOATEeNbHOMN
paboTbl

N Paspen

OuvcumnnuHbl CemecTp

oT4HeT

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTtpaunoHHbiii Homep 6 AE
pau, p HH

3
Crtpanuua 513 9. 11! yu

o



Mporpamma oucuunnmHbl "CneuunanbHbii douanyeckuii npaktmkym”; 011200.68 dPuauka; goueHT, kK.H. Knoykos A.B. , Bepywnii Hay4HbIN
COTPYOHWK, O.H. (BoueHT) Cemawko B.B.

5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

NabopaTopHble 3aHATNS NpoBoAsTCA Ha 6ase nabopatopun NO BbipaWMBaHWIO KPUCTANIOB U
CTEKNO0YBHOW MacTepCKOn kadheapbl KBAHTOBOWM 3NEKTPOHMKU 1 paamnocnekTpockonun. Kayectso
0by4eHuns DocTUraeTcs 3a CHeT UCMONb30BAHUS Cneayowmnx qopM y4ebHon paboTel: nabopaTopHble
3aHATMA 1 camocTosTeNnbHas paboTa cTyaeHTa.

6. OLuEeHOUHble CPeACTBa AJ1sl TEKYLLLEr0o KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BbicokoTemnepaTtypHbI CUHTE3 KPUCTaN/10B
OTYET , NPUMEPHbIE BONPOCHI:

[ns nonyyeHns gonycka CTyAeHT AOMKEH NPOAEMOHCTPMPOBATbL 3HAHMS TEXHUKM 6e30nacHOCTY nNpwu
NpoBEOEHUN SKCNEPUMEHTOB, MPUHLMUMOB PYHKLMOHUPOBAHNS N KOHKPETHbIX MPMeMOB paboThbl Ha
npeanonaraeMoMm K MCnonb30BaHUI0 9KCNEPUMEHTaNbHOM 060pyA0BaHUN, NPUMEHSAEMbIX
aKcnepuMeHTanbHbIx MeToauk. 3awuTta pedynbtatos HVIP no nabopartopHoii paboTe 3aknoyaercs B
LEMOHCTPALMM CTYAEHTOM 3HAHWI TeopUN No NpeamMeTy nabopaTopHol paboThl, a Takxe
NpaBUNbHOM N 0OOCHOBAHHOW MHTEPNPEeTaUUn NONYYEHHbIX 3KCNEPUMEHTaNbHbLIX PE3Y/bTaTOoB.

Tema 2. OcHOBbI CTEK/IOAYBHOrO Aena

OTYeT , NPUMEPHbIE BONPOCHI:

TekywWwuii KOHTPOMb YCNEBAEMOCTUN OCYLLECTBNSAETCS MPOBEPKOA BbIMONHEHUS nabopaTopHbIX paboT
Tema . UToroeasi popma KOHTpons

Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

| Cemectp

1. B 4eM OCHOBHbIE OTNIMYNS TEXHUKIM BblpalMBaHUS KPUCTaNN0B (OTOPULOB NO CPABHEHUIO C
Kpucrtannamm okcmoos?

2. Kakumm kputepumn pykoBOLACTBYKOTCS UCCNenoBaTenu npy Bbibope Matepmanos Ons KOHCTPYKLUN
Yy3/10B POCTOBOM YCTAHOBKMN?

3. B ueM npeumyliecTsa 1 HegocTaTky rpadovTa B Ka4ecTse Matepuana, U3 KoToporo
N3roTaBnMBalOTCS y3Nbl POCTOBOW YCTAHOBKN?

4. OnncaTb MeToabl BblpalinBaHUs KpUCTannos?

5. Yctponcteo tnrna?

6. HazHayeHue TennoBoro akpaHa?

7. YCTpONCTBO HarpesaTtensa?

8. Kpuctanno-xmmnyeckne ocobeHHoctn NadY6F227?

9. Ero onarpamma COCTOSHUA?

10. Yto Takoe rpadneHT TemnepaTypbl? 3a4eM OH HYyXeH?

11. O6BbACHMTb NPAKTUYECKYIO NPOoLEeaypy BblpalinBaHns KPUCTANIOB HA OCHOBE
3anpoTOKONMPOBAHHbBIX YCNIOBUIA 9KCMEPUMEHTA

Il Cemectp

1. MpuHUMN paboTbl M YCTPONCTBO ra3oBbiX rOPENOK (BO34YLWHbIX M KUCNOPOAHbIX), UX
XapakTepUCTUKM

2. CTtekna, nx OCHOBHbIE XapakTepUCTUKM

3. MasnbHble noChl, X OCHOBHbIE XapakTepUCTUKK

4. Mprnoun HN3KO- 1 BbICOKOTEMNEPATYPHbIE, MX OCHOBHbIE XapakKTepUCTUKIN
5. Cnan metann-cTekno

6. Nonrotoska marepuana (3n1eMeHTOB KOHCTPYKLMM) Nepes Nankon.

PerunctpaumnoHHbIi Homep 6 5AE
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7. OTanbl N3roToBneHUs (Nalika) BakyyMHOro COeAVHEHNS MeTan-MeTan HU3KoTeMnepaTypHbIM
NPUNOEM C UCMONb30BaHNEM BE3KNCNOPOLHON roOpenku

8. OTanbl N3roToBneHns (rla|7||<a) BakKyyMHOIro coeanHeHmnsa metani-metasni BbiICOKOTEMMNEPATYPHbIM
npunoem C ncnonb3oBaHNEM KI/IC)'IOpO,EI,HOVI ropenku

9. BuITArnBaHue CTEKNSAHHbBIX KanunngapoB 3a4aHHOro anameTpa
10. OTanbl M3roTOBNEHNS BaKyyMHOr0 COEAMHEHMNS CTEKNO-CTEKN0 HE3KMCNOPOLHON rOpeEnKo

7.1. OcHOBHas nuTteparypa:
1. KpncTtannbl KBAHTOBOW M HENMHENHO ONTKKK : y4eb. nocobue ons CTyaeHTOB BY30B,

obyyarowwmxcs No HanpaeneHnsm "TexH. punsmka”, "SNeKTpoHrKa 1 MUKPOINEKTPOHMKA" 1 cneL.
"MunKpOanekTpoHvKa 1 TBEPLAOTEN. ANEKTPOHNKA" HaNpaBneHns NoAroT. AMNIOMUP. CneumnanncTos
"9nekTpoHuka n mmkpoanekTpoHuka" / A. A. Bnucrtanos .? M. : MMICNC, 2000 .? 430, [1] c. : un. ; 21
.? KpucTannbl ANs Na3epHon, HENMHERHOW 1 akycTtoonTuku .? Bubnworp.: ¢.410-431 .7 ISBN
5-87623-065-0, 1000

2. OcHoBbl xumun: YuebHuk / B.I'. MBaHos, O.H. NeBa. - M.: KYPC: HLI UHD®PA-M, 2014. - 560 c.:
60x90 1/16. (0bnoxka) ISBN 978-5-905554-40-7, 400 aK3.
http://znanium.com/catalog.php?bookinfo=421658

3. barpacapos X.C., BeicokotemnepartypHas kpuctannmsauus n3 pacnnasa /
"duamarnnut"3patennbcteo: 5-9221-0482-9ISBN: 2004 oa: 147 cTp.
http://e.lanbook.com/books/element.php?pl1_id=48231

4. barpacapos X.C., NopsnHos J1.A. Tenno- n macconepeHoc nNpu BbipalMBaHn MOHOKPUCTaNN0B
HanpasneHHoW Kpuctannmsaunein / "dunamatnnt"anatenscteo: 978-5-9221-0806-5ISBN: 2007 oa:
221 cTp. http://e.lanbook.com/books/element.php?pl1_id=48245

5. Moyanos V.B. BbipawmsaHne ontnyeckmx kpuctannos. Yactb 1. Koncnekt nekuuii / CIM6HNY
NTMO (CaHkT-MNeTepbyprckunin HauMoHanbHbI MCCNENOBATENbCKUA YHUBEPCUTET
NHJOOPMALNOHHbBIX TEXHONOIMA, MeXaHUKK 1 onTtukm), 2012, 75 cTp.
http://e.lanbook.com/books/element.php?pl1_id=43454

7.2. lononHutenbHasa nuteparypa:

| cemecTp

1. B.H.lNopTHoB, E.B.HynpyHos. Bo3HukHOBEHMe 1 pocT kpuctannos. HuxHuin Hosropog, 13-80
Hunxeropogackoro yHusepcuteta, 2006

2. B.H.lNopTtHoB, E.B.HynpyHoB. KuHetnka n mopconorns oucnokaumoHHOro pocTa rpaHen
Kpuctannos u3 pacteopa. HuxHuin Hosropon, M3-s8o Huxeropoackoro yHueepcuteta, 2010

3. barpacapos X.C. BeicokoTemnepatypHas kpuctanindaumusa na pacnnasa. Mocksa:
DPUIMATIINT, 2004.

4. depopos O.I1. MNpouecchl pocTa KPUCTaNNIOB: KMHETUKA, doopMoobpasoBaHne, HEO4HOPOAHOCTH.
-Kues., Haykoea nymka,2010

5. [l. OpeHTpayT, 3. MeliccHep, M. Bokosckn. TexHONOrns BoipalMBaHms KpUCTanioB HUTpMaa
rannus. - Mockea: TexHocepa, 2011.

1. loomna P., MNapkep P. Poct MmoHokpuctannos. -M: Mup, 1974.
2. Bunbke K.T. BoipawmsaHue kpuctannos. -J1: Hegpa, 1977.
3. Tnmodpees B.A. PocTt kprcTtannos 13 pactsopos - pacnnaeos. -M: Hayka, 1978.

4. Kny6osuy B.B., Tonoyko H.K. MeToabl BbipawmBaHmns KpUcTanios n3 pactsopos. -MuHck: Hayka
n TexHuka, 1991.

5. AneckoBckuii B.b. CtexmomeTpus n CUHTE3 TBEPAbIX coeauHeHui. -J1: Hayka, 1976
Il cemecTp.
1. M.M.["onb, PykoBoACTBO NO OCHOBaM cteknonysHoro gena. 1., "Xumus", 1974.
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2. lerowuH A.4., Manyiinos J1.A., CteknogyBHoe aeno - y4eb. nocobue ans texHnkymos - M.: BobicLu.
wkona., 1975.

3. MpasawH N.B., JTabopatopHbie npubopbl 1 06opyaosaHue 13 ctekna n papdopa: Cnpas. 13, -
M.:Xumns, 1988.

4. B.C. 3umunH, CteknonyBHOE OEN0 M CTEKNAHHAA annapartypa oas ou3nkKo-XnMmy4eckoro
akcnepumeHTa. M.:Xumns, 1974.

5. bakakuH, EBreHunin Bacunbesuy. lMaiika toBennpHbix nanenuii / EBrennii bakakuH.?KasaHb: [6. 1.],
2010.731, [1] c.: uB. nn.; 21.?bmbnmrorp. B KOHLE KH. (7 Ha3B.).

7.3. UHTepHeT-pecypcChbl:

Kypc nekuun - Poct kprcTtannos -
http://polly.phys.msu.ru/ru/education/courses/RealCrystalll/Lecture7.pdf

Marika nagenuin n3 metanna - http://techno.x51.ru/index.php?mod=text&uitxt=503

PocTt kpuctannos - http://www.chem.msu.su/rus/teaching/materials/7cryst.pdf

PykoBoacTBO Mo OCHOBaM CTEKNOAYBHOro aena - http://chemistry-chemists.com/N1/35-107.pdf
CrteknonyBHoe geno, doopyM - http://www.chipmaker.ru/forum/186/

3NeKTPOHHas bubnnoTteyHas cuctema - http:/znanium.com

anekTpoHHasa bubnnoteyHas cuctema MispatenbcTsa - http://e.lanbook.com

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHre aucumnavHel "CneumnanbHblii oU3nyYeckmnii NpakTukyM" npeanonaraet Ucrnonb3oBaHne
cnepytolero MatepranbHO-TEXHNYECKOro obecneyeHms:

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENnWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbBIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pasoBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CIOBapu U CPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHble nepnognyeckme n3agadms n n3naHus,
BbiNyckaemble napnatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM henepanbHbIX rOCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHO cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbcta "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTeNbCTBa
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
NepuoanyecKnX N3aaHnm No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyecknm N3oaHnam no MakCManbHOMY KONMMYECTBY NPOOUbHbBIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YyebHas nabopatopusi BaKyyMHOM 1 KPUOTEHHON TEXHUKM, CTEKNOLYBHAA MacTepckas kagoenpbi
KBaHTOBOM 3NMEKTPOHMKM 1 PaanoCneKTPOCKONMM

Hay4Ho-uccnenosatenbckas nabopatopus no BbipawmsaHuto kpuctannos HAJT MPC 1 K3 npu
Kadpenpe KBaHTOBOW 3MIEKTPOHUNKM N paamMoCcrnekTpocKonum

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BIO un yyebHbIM nnaHom no
HanpasneHnto 011200.68 "dusuka" n marnctepckoi nporpamme dunsmnka KOHOEHCMPOBAHHOMO
COCTOSIHUS .
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