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I. HEJIN U 3AJAYU JUCHUTIJINHBI

[Tporpamma pa3paboTaHa B COOTBETCTBUU C OCHOBHOM 00pazoBaTenbHO# nporpammoit @I'OC
o HanpasieHnio 11.03.04 JiekTpoHNKA U HAHOYIEKTPOHMKA U TIpeHa3HA4YCHA I o0ecrede-
HUs Kypca «Pu3znueckass XUMHUSI MaTEpPUATIOB», U3y4aeMOI'0 CTYJIEHTaMH B TE€YEHHUE LIECTOrO Ce-
MecTpa.

Heaslo npernonaBanus Kypca «Duzmueckas XUMHUs MaTepHaloB» ABISETCS (HOPMUPOBAHHE
(dbyHIlaMEHTAJIbHBIX 3HAHUWA B 00JacTU (HU3MKO-XUMHUYECKHX IPOIECCOB Pa3pabOTKU MaTepHalloB
ANEKTPOHHON TEXHUKHU U MX MPUMEHEHHUE JJIsl PEeUICHHs MPAKTUYECKUX 3aa4 B 00JaCTH TEXHOJIO-
TUH NTOJIYYE€HUS MaTEPUAIIOB 3JIEKTPOHHON TEXHUKHU.

JI1sl TOCTHIKEHUS JAaHHOM 1IeJIM OBbLIN ITOCTABJICHBI 3aaYH:

- 00y4eHHe CTyJIEHTOB 10 BCeM pazzeiaM PU3nYecKoil XUMHUH,

- oBJajicHue (yHIaMEHTAIbHBIMU MOHATUAMHU, 3aKOHAMHU U UX CJEICTBUSAMHU, IPUMEHSEMBbI-
MU B (PU3HUECKON XHUMUHU;

- OBJIa/ICHUE HaBbIKaMU B MPOBEAECHUHN (PU3UKO-XUMHUECKUX IKCIEPUMEHTOB;

- BBIpa0OTKa y CTYJEHTOB HABBIKOB CaMOCTOATEIbHOW Y4eOHOW NeATENbHOCTH, Pa3BUTHUE Y
HUX UHTEpEca K JalibHEeUIIEH TO3HABATENbHON A TEIbHOCTH;

- CTPEMJIEHHE CTYIEHTOB K M3YyUEHUIO U NMPUMEHEHHIO HOBBIX KOMIIBIOTEPHBIX TEXHOJOTHUH.
Kpowme Toro, 1enpto 1 3ajjladyaMy IPEernoAaBaHusl JUCLUILINHBI SIBJISIFOTCSI 03HAKOMJIEHUE CTY/AEHTOB
C POCCHUHCKMMHU HAIIMOHAIBHBIMU U MEXKIYHAPOIHBIMU CTaHJapTaMU B 00JacTU (PU3NYECKOM XHU-

MHU MaTCpHAJIIOB U ITPOLECCCOB BHCKTPOHHOﬁ TCXHHUKU.

I1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

[TproputeToM COBpeMEHHOro 0Opa30BaHUs SIBJISETCS MHTErpalus Hayku U oOpa3oBaHUS.
Takoil moaxon obecrnieunBaeT OynylIeMy CIEUUATMCTY JOMOJHUTEIbHBIE 3HAHUS U HCCIIEIO0Ba-
TEJIbCKUE HABBIKU, HEOOXOUMBIE JIIsl pa0OTHI [0 MEXAUCHUIIIIMHAPHBIM HAlpaBICHUSIM IOCTE T0-
aydeHus 6a3oBoro obpazoBanus. OpraHusanus yueOHOro mpoliecca Npu M3ydeHuu Kypca «Pusu-
Yyeckas XMMHS MaTepHalioB) COOTHOCHUTCS C LEISIMH 00pa30BaHUs Ha COBPEMEHHOM JTalle, a U3y-
YeHHE HEKOTOPBIX pa3/esIoB TECHO CBSI3aHO C TEMAaTUKON HayYHBIX MCCIEAOBAHUNA 0a30BOr0 MHCTU-
Tyta Kadenpsl — Muctutyta reoxumun uMm. A.I1. Bunorpagosa CO PAH.

Kypc otHOCHTCs K 6a30Boil yacTu npodeccnonanbHoro mukina b1.B.03. M3yyenne nTucHMIIMHbBI
0a3upyeTcsi Ha 3HAHUAX, MOJYYEHHBIX CTYJEHTaMHU MpH H3y4eHHU KypcoB “OOmas ¢usuka”,
“Beiciias matemaTtuka”’, «MaTeMaTudeckuil aHanus3y, “@u3uka noJynpoBOAHUKOB”, “KBaHTOBas
MEXaHUKa , HHOCTPAHHOTO SI3bIKA. 3HAHUS, MTOJIYYEHHBIE CTYACHTaAMU IIOCIIE U3YYEHUS JUCLUILIU-
HBI, UCIIOJIB3YIOTCS Jajiee IPU U3Yy4EHUH TUCUUIUIMH: «DHU3MKa KOHAEHCHUPOBAHHOIO COCTOSTHUSY,
«MeTobl MCCIEA0BAHNS MAaTEPUAIIOB U CTPYKTYpP», ‘“TexHoIorns MarepuagoB 3JIEKTPOHHOM TeX-
Huku”’, “Ilpornieccbl MUKpPO- W HaHOTeXHOJOTUK, “DPU3MKa MOTYNPOBOAHUKOB”. OO0IIas Tpyaoem-

KOCTh AUCHUIIIIMHBI — 4 3ayeTHEIC CAWMHHUIBI.



I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JNCHUIIJIMHBI

ITponiecc ocBOEHUS TUCHMITIIMHBI HApaBiIeH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIIETEHIUN
B coorBercTBUM ¢ ®I'OC BO u OIl BO no nanpasnenuto noarotoBku 11.03.04 DnexrpoHuka u
HaHOAJIEKTPOHUKA!

CrnocobeH aHaIM3MpOBaTh COBPEMEHHOE COCTOSHHME METOJIOB M TEXHOJOIMi Moaudukanuu
CBOMCTB HaHOMaTepHaioB u HaHoCcTPyKTyp (ITK-1)

CriocobeH mpoBOJIUTH HAyYHbIE HUCCIIEAOBAaHUS B U30paHHOM 00JIAaCTH 3KCIIEPUMEHTAIBHBIX U
(unm) TeopeTUyecKuX (PU3UUYECKUX HMCCIEOBAHUI C MOMOINBIO COBPEMEHHOM MpubopHOii 6a3bl (B
TOM 4YMCJIE CI0XXHOTO (pu3nueckoro o0OpyaOBaHUs) U MHPOPMALMOHHBIX TEXHOJOIMHA C y4eToM
OTEUECTBEHHOTO U 3apyOesxHoro onbiTa ([1K-4):

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs 1O JUCHUIJINHE (MOIYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN i

Kom
ne-
TeH-
st

HNupukaTopsl KOMIeTEeHU U

Pe3yabTaTsl 00yyenus

1IK-1

1.1 AHanmu3upyeT COBPEMEHHOE COCTOSTHUE
METONOB  M3MEpPEHUl  MaTepuasoB
JIEKTPOHUKHU U HAHORJICKTPOHUKH.

1.2 Pa3pabaTpiBaeT TEXHOJOTHH MOAHU(DH-

Kallud CBOMCTB HAHOMATEPHAJIOB U HAHO-

CTPYKTYPp

3HaeT:0CHOBHBIC (PHU3UKO—XUMHUYCCKUE 3aKOHOMEPHO-
CTH, ONIPEENIAI0IINE CBOWCTBA MAaTEPUAIIOB 3JIEKTPOH-
HOU TEXHHKH,

TEPMOJUHAMUYECKUNA U KMHETUYECKUII METOABI aHaIn3a
U UX NPUMEHEHHE NPU MOTYYEHHH MATEpUaIOB U KOM-
TIOHEHTOB TBEPAOTENBHOMN 3JIEKTPOHUKH;

OCHOBHEIC TTOJIOKEHUS (PU3NIECKOM XIMHUH (a3 mepe-
MEHHOT'0 COCTaBa U €€ NPUMEHEHUE AJIsl YIIpaBICHUS
COCTaBOM U CBOWCTBAMU MAaTEPUAJIOB IEKTPOHHOU TEX-
HUKH.

YmMeer:poBOAUTH TEPMOANHAMUYECKHUE U KUHETHYE-
CKHE pacyeThl YCIOBUHN MOJIyYEHUSI MaTepHAJIOB dJIeK-
TPOHHOM TEXHUKHU C 3aJJaHHBIMU CBONCTBaMU;
MPOBOANTH aHaIu3 (Pa3oBBIX paBHOBECHH HA OCHOBE T—X
u P-T—x nmarpamm COCTOSHUSI TOJYHIPOBOJHUKOBBIX
CHCTEM JJs BBIOOpa YCIOBHU TPOBENCHHS IPOIECCOB
MOJIyYE€HHS, OUUCTKHU U JIETUPOBAHUS MOJYNPOBOJIHUKO-
BBIX MaTepHasoB.

Baangeer: Metogamu GU3NKO-XHMHAYIECKOTO aHAIN3a
MaTepHaioB U MPOLIECCOB 3JIEKTPOHHON TEXHUKH.
CoBpeMeHHBIMU HHPOPMAITUOHHBIMHU TEXHOJOTHSIMHU C
HENBIO TIOTYYSHHsI aHaNu3a U HHTEPIPETAIuU HE00XO-
JMMOM Hay4yHO# nHdopmanuu

1IK-4

4.1 IIpoBoaMT Hay4YHBIE HCCIIEIOBAHUS B M30paH-
HOW 001aCTH SKCIIEPUMEHTATBHBIX U (MIIH) TEO-
peTnuecKrx (PU3NYECKUX UCCIIEIOBAHMN

4.2. BnazmeeT coBpeMeHHOH mpuOopHOii 6a30ii (B
TOM YHUCIIE CIIOKHBIM (PU3UUECKUM 000pyJOBaHH-
€M) ¥ HH()OPMAITMOHHBIMU TEXHOJIOTUSIMH.

3HaeT: KaTeropuu (THUIIBI), BUIBI CTAHJAPTOB U MX OCO-
OEHHOCTH; BHJIBI H3MEPEHUH, CPECTBAa U3MEPEHHH, TT0-
TPEIIHOCTH; POLEAYPHI U HOPMATHUBHBIE aKThI JUIS
OIIEHKHU XapaKTEePUCTHUK MOAUDHUITUPOBAHHBIX HAHOMA-
TEpUAJIOB U HAHOCTPYKTYP Ha Ka)KIOM TEXHOJIOTHYE-
CKOM IIare.

‘YMeeT:pacuuThIBaTh NapaMeTPhl U XapaKTEPUCTUKH,
MOJIENUPOBATh U IPOEKTUPOBATh, BHEAPATH U OCY-
LIECTBIISITH KOHTPOJIb NPHUOOPOB M yCTPONHCTB HAHO-
SIEKTPOHUKH.

Bnaneer:0CHOBHBIMH 3TallaMU CEPTUPHUKAIINN CHCTEM
o0ecriedeHns Ka4ecTBa; MOPSIKOM U ITPABUIIAMH IIOA-
TBEPKACHUS] COOTBETCTBHS POIYKITHH.




IV. COAEP’ KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0BeM ITUCHMIUIMHEI COCTABIAET 4 3aueTHBIX eauHMLEBI, 144 yaca,

B TOM 4YHcCJIe 85 4acOB KOHTAaKTHOU PaOOTHI.

3aHATHS POBOAATCS TOIBKO B OYHOH (popMe 00yUeHHSI ¢ IPUMEHEHHUEM TMCTAHIIMOHHOTO KOHTPOJIS CAMOCTOSTEILHON paboThl cTyaenToB yepe3 SUOC da-
KyJIbTeTa. DJIEKTPOHHON U IUCTAaHIIMOHHON (opM 00yueHUs He MpeayCcMaTpUBAETCS.

Ha mpakTiyeckyro moAroToBKy 0OTBOAUTCS 38 ayIMTOPHBIX YacOB (BO BPEMSI BHIIIOJHEHUS PAKTUYESCKUX 3a/1aHUH ).

dopma MPOMEKYTOYHOU aTTeCTALUU: 3aUeT.

4.1. Coaep:kaHue QMCHUILIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ YKa3aHHEM BHAOB YUeOHbIX 3aAHATHI M OTBEICHHOI0 HA HUX

KOJIHYIECTBA aKAJACMHUICCKHUX YaCOB

Ne Pazaen aucuuniuMHbl/TeMa Bunbl yueoHoii padoThl, DopMbI TeKYyIIEro KOHTPOJIS ycrne-
n/H BKJIIOYAsl CAMOCTOSAITEIbHYI0 padoTy 00y4aomuxcs, BaeMOCTH;
NMPAKTHYECKYIO MOATO0TOBKY U TPY/10€MKOCTh ®opMa NPOMeKYTOUHOI aTTecTa-
(B yacax) Jigi
a § KonrakTHas paGora npenoaasareJs ¢ 00y4a- = (no cemecmpam)
5 & OIMMHCH s
2]
z 2 =
o 3 g g
QA Jlexuun NpaKTHYECKHE Kon- g8
cyJIbTa- § g
nuu =
=
@]
1 |. BBEJIEHUE 6 25 38 8 9 Onpoc
2 Il. PU3UKO-XUMUYECKHWE OCHOBBI VITPABJIEHU S TUIIOM U 49
KOHIEHTPAIIMEN JIEGEKTOB B KPUCTAJUIMYECKUX PA3AX 6 12 12 25 Omnpoc
HEPEMEHHOI'O COCTABA
3 I11. PABOBLIE PABHOBECHSI B ITOJTYITPOBOJHUKOBBLIX, JIN- 61
DJIEKTPUYECKIX M METAJUIMYECKUX CUCTEMAX 6 18 18 25 Ompoc
3a4er 6 9 1 TecTupoBanue
WUroro yacon 144 38 38 59




4.2. I11aH BHEAYAUTOPHOI caMOCTOSITEIbHOI padoThI 00y4aloNIUXCsl M0 AMCIUNJINHE

CamocrosTenbHas paboTa 00yJaromuxcs V4ebHo-
METOJIMYECKOE
OueHou”oe
Cewmectp Hassanue pasznena, TeMbl B 4 06 Cpoxku BbI- | TpynoeMKoCTh CPEIICTEO obecnieyeHue ca-
U CaMOCTOATCILHON PAOOTRL| - o e pg (dgac.) pea MOCTOSTEIbHOU
paboTHI
Paspensr 1 W3yyenne Hay4yHO U crieuanbHON [1-3]
JUTEPATYPBI, MOATOTOBKA K 3aHSITH-
sIM, BBITIOJTHEHHE 3a[aHui 110 TeMaMm, | B TeueHue
6 ’ ’ 9 Omnpoc
BBIHECCHHBIM Ha CAMOCTOSITENIbHOE | CeMecTpa
U3yueHHe, KOHCTICKTHPOBAHUE OTBE-
TOB Ha KOHTPOJIbHBIC BOIPOCHI
M3ydeHne Hay4yHO U crieliuanbHOU -
Paznen2 y y 1 Tocre 3a- [1-3]
JIMTEPATYpPhI, NOATOTOBKA K 3aHATHU-
N BEPILCHUSI
SIM, BBITIOJTHEHHE 3a[aHUH 110 TEMaM, .
6 JIEKIHiA 110 25 Omnpoc
BBIHECEHHBIM Ha CAMOCTOATENBLHOE
JTAHHOMY
H3yUeHHe, KOHCTIEKTHPOBAHUE OTBE- asnen
TOB Ha KOHTPOJIbHBIE BOIPOCHI P Y
Paszmen3 W3ydenue HayqHOH U CHICIHATBHOM [1-3]
JINTEPATYPHI, TOATOTOBKA K 3aHSTH-
sIM, BBITIOJTHEHME 3a[aHui 10 TeMaM, | B koHIe
6 ’ 25 Omnpoc
BBIHECEHHBIM HA CAMOCTOSITENIFHOE | ceMecTpa
N3Yy4YCHHUEC, KOHCIICKTUPOBAHUEC OTBEC-
TOB Ha KOHTPOJIbHBIC BONIPOCHI
6 IMoaroroBka K 3a4éTy Paborta ¢ nexiponHsiM Matepuaiom | K xoHiy [1-3]
1 y4eOHOit IuTepaTypoit ceMecTpa Tect
O6mmii 066eM CAMOCTOSTENEHON PAGOTHI MO AUCIHUIUIHHE (Yac) 59




4.3. Conep:xxaHue y4eOHOT0 MaTepuajia
|. BBEJIEHUE

Tema 1. Kpucrajutorpadnyeckas xapakrepuctruka das.

Kpucrannel u amopdHsie Tena. BHyTpeHHss cTpyKTypa KpUcTayuioB. Buiel cBsizell Mexxay 4acTHIIaMU B
KpUCTaJlJIaX: MOHHAs1, KOBAJICHTHAs!, METAJNIMYECKAsL, MOJIECKYIsIpHasA. IIpouHOoCTE XUMHUUeCKuX cBa3eid. Tem-
nota cyonumanyu. J{nuna cBszu. Dueprus cs3u. KoadhuuueHT cxxuMaeMoCT U TMHEHHOTO paciupenus. Tem-
nepaTypa IuiaBieHus. Mexanudeckue napaMeTpsl. HanpaBieHHOCTh M HACBIIIAEMOCTh XUMUYECKUX CBSI3EH.

Tema 2. DIEKTPOHHOE CTPOCHUE ATOMOB.

VYpasuenue peaunrepa. KBantossie uucna. [lepuoaudeckuii 3akoH U iepruoudeckas cuctema snementos J[. .
MenneneeBa. Pactipenenenue 35eKTpoHoB 1o opoutamsiM. [Tpunnun [Maynu, npasmio Xyuaa. KoopaunannonHoe
YHUCJIO U IJIOTHOCTH yIakoBKU. OOpa3oBaHUe SHEPreTUUECKUX 30H B KPUCTAIIAX. 30HHBIEC IUarpaMMbl
METAJUIOB, MOJYIPOBOAHUKOB U AUDJIEKTPUKOB. DHEPreTHUECKUE 30HBI BAJICHTHBIX AJIEKTPOHOB. [ImoTHOCTH
coctossHAA. YpoBeHb @epmu. 30HBI bprimtosHa.

1. PU3UKO-XUMHUYECKUE OCHOBBI YITPABJEHUS TUITOM U KOHIIEHTPAILIMEN JIEDEK-
TOB B KPUCTAJUIMYECKHUX ®A3ZAX ITEPEMEHHOT'O COCTABA

Tema 3. MeToabl OIMCAHUI KPUCTAIUIMYECKUX CTPYKTYDP.

DneMeHTapHas siueiika, Kpuctauiorpaduyeckue miocKocTH 1 Hanpasienus. Munekcet Musnepa. Une-
aJlbHBIEC U PEAIbHBIE KPUCTAJIBI.

Tema 4. JledekTbl KPUCTALIUYECKON CTPYKTYDBL:

Toueunsie nedextsi: Hedexror LLoTku, nedexrsr @penkens. Murpauus TO4eYHbIX 1ePeKTOB. AHTH-
CTPYKTYpHBIE Ae(PeKThl. Accoluanuy TOYeYHbIX JeQeKTOB (KoMIUIeKchl). McTrounnku o6pa3oBaHus TO-
4yeyHbIX JeeKkToB. BiusHue Toueunsix aedekToB Ha cBolicTBa MaTepuanoB. [lucinokauuu (Bextop brop-
repca. Tumnel nucnokauui. Ynopyras sHeprus aias nucinokanuii). Kpurepnii @panka. bapweps! [aiiepica.
3akon [Imunara. BzaumoneiicTeue qucinokanuii ¢ TouedHbIMU Aedekramu. ICTOUHUKY 3aposKAeHUs InC-
nokanuil. JIByxmepHble 1 TpeXMepHble HecoBepIleHcTBa: BHyTpudasHbie u MexdasHblie rpaHuipl. Mak-
PO- ¥ MUKPOHAIPSKECHHUS.

Tema 5. IlpyuMecu B HOJIVIIPOBOJTHUKAX U AUDIEKTPUKAX

HewnzoBaneHTHBIE U N30BAJICHTHEIE JICTUPYHOIIHEC ITPUMCECH, (I)OHOBLIG IIPpUMCECH. Bausxue ,Z[e(i)eKTOB
CTPYKTYPHI Ha (I)I/I3I/I‘ICCKI/IC, XUMHYCCKUC U DJICKTPUICCKUC CBOMCTBa MOHOKPHUCTAJNIMYCCKUX TTOJIYIIPO-
BOIHHUKOB. .HCFI/IpOBaHI/Ie MOJIYIIPOBOJAHUKOB C UCITOJIB30BAHUCM AJNCPHBIX peaKHHI’I 1 NOHHBIX ITYYKOB.

Tema 6. [luddv3us B MaTepraiax TBEPAOTEILHON DIIEKTPOHUKH.

JIBuoKymiye cuiibl M pa3HOBUIHOCTHU IporeccoB quddysuu. KonnyecTrBeHHbIE 3aKOHOMEPHOCTH AUPPY-
3uH (3akoHbl T dy3un). BosmoxHbie aToOMHbIE MeXaHU3MBbI U Py3un. OcHOBHBIE TapaMeTpbl TUPPy-
3UM ¥ METOJIbI UX omnpeneneHus (YpaBHeHUe AppeHuyca, SHepIus akTuBauu quddysun). Bnushaue
CTPYKTYPHBIX HECOBEPIIIEHCTB Ha CKOPOCTh U MapaMeTpbl 1uddy3un (rpaHudHAas U TOBEPXHOCTHAS

middysus, camonudppysus u rerepoauddysus).



I11. DPA3OBLIE PABHOBECHA B ITOJYITPOBOJHUKOBLIX, JUDJIEKTPUYECKHUX 1 METAJI-
JIMYECKUX CUCTEMAX

Tema 7. HexoTopble BOIIPOCHI TEPMOIAUHAMUKHA (DA30BBIX PABHOBECUI.

OcHoBHbIE Ompe/esieHus. BUIbl TEpPMOIUHAMUYCCKHX CHCTEM, TOHATHE (Pa3bl, COCTUHCHUS U TBEP/IbIC
pacTBOpBI, cruiaBbl). Da3oBbie pABHOBECHS: IeTEPOr€HHbBIC PABHOBECHSI, XUMHUCSCKHI TIOTCHIHA, BapH-
AHTHOCTh CHCTEMBI, PABHOBECHBIN KOA(PGUIIUEHT pactpeaesenus, mpasmio (a3 ['nooca.

Tema 8. ®a3oBrle AuarpaMMbl OTHOKOMIOHEHTHBIX CHCTEM.
Oo6mue cBenenus. JlmarpaMMbl (pa30BBIX pABHOBECHH B OJTHOKOMIIOHEHTHBIX CHCTEMA, IIOCTPOCHHBIX B

koopaunatax P-T u P-T-X. I'paduueckoe onucanue Gpa3zoBbIX paBHOBECHA: (ha30BbIE AUarpamMmel, (aso-
BbI€ IIPEBPALLICHUS IIEPBOTO U BTOPOTO POJA, IIPUHIIMII HENPEPBIBHOCTH, IPUHLIUII COOTBETCTBUSA. Y PaB-
Henue Knaysnyca-Kialinepona. DHaHTMOTPOIIHBIE U MOHOTPOIIHBIE IIPEBPALLICHHUS.

Tema 9. T-X nuarpamMMbl a30BbIX PABHOBECUI JBOMHBIX CHCTEM C HEOIPAHHMYEHHOM PACTBOPUMOCTHIO
KOMIIOHEHTOB.

[TpaBuna nocrpoenus (pa3oBbix quarpamMm B koopauHatax T-X. JluarpaMbl ¢ HEOrpaHUYEHHOM PacTBO-
PUMOCTBIO KOMIIOHEHTOB B JKUJIKOM U TBEPJIOM COCTOSIHUAX. [locTpoenure u aHainu3 quarpaMm ¢ Heorpa-
HUYEHHOH pacTBOPUMOCTBIO 110 JaHHBIM 00 M3MEHEHHH TEPMOAMHAMUYECKOTo roTeHmana. Koagpumu-
€HT pacrpeeeHusl.

Tema 10. T-X guarpaMmsl (a30BbIX PABHOBECHI ABOMHBIX CUCTEM C OrPAHHUYEHHON paCTBOPUMOCTEIO.

[Iepexon OT HeOrpaHMUEHHOM PACTBOPUMOCTHU K OrpaHrueHHOU. /lnarpammbl (ha30BBIX paBHOBECHIA C IB-
TEKTUYECKUM U MEPUTEKTUUECKUM MpeBpalieHrueM. JluarpaMmbl (pa3zoBbIX paBHOBECUI ¢ XUMUYECKHUMHU
coequHeHUsAMHU. OTKIIOHEHHSI OT paBHOBECHOTO cOCTOsIHUSA. Ponb aAuarpamMm (ha3oBbIX paBHOBECHI PU
BBIOOpPE YCIIOBUI KPUCTAIUTM3AIMHI U TEPMUUECKOI 00pabOTKH.

Tema 11. T-X auarpaMmmsl (ha30BbIX PABHOBECUUA TPONUHBIX CUCTEM

OcHOBHBIE MPEJCTABIEHNUS, UCIIOIb3YyEMbIE MPU TOCTPOCHUHU AUAarpaMM (pa3oBbIX paBHOBECHI TPOMHBIX
cucreM. TpoitHas quarpamma (a3oBbIX paBHOBECHH CHCTEMbI C HEOTPAHUYEHHOM PaCTBOPUMOCTBIO KOM-
ITIOHEHTOB.

Tpoiinas nuarpamma (a30BbIX paBHOBECHH CUCTEMbI ¢ MOHOBAPHAHTHBIM (TpeX(a3HbIM)IBTEKTHUYECKUM
npeBpatieHreM. TpoiiHas nuarpaMMa (a30BbIX PaBHOBECHUN CUCTEMBI, B KOTOPOW peaanu3yeTcs HOHBapHU-
aHTHOE (4eThIpex(azHOe)IBTEKTUYECKOE MPEBPALICHHUE.

Tema 12. Kpucrannmmsanys 1oI1yopoBOIHUKOB U AUDJICKTPUKOB M3 PACIIABOB M PACTBOPOB

OO6pazoBanue U PoCT 3apoAabiieit HoBoM ¢a3zbl. [IpencraBnenne o MeXxaHU3Max pocTa KPUCTAIIOB U3
pacrmiiaBoB U pacTBOpPOB. Pacmpesenenue npuMeceit MEXy pacryiaBoM (pacTBOPOM) U paCTYIIUM KpH-
CTaJlJIOM. MGTOJII)I BbIpallluBaHHUA MOHOKPHCTAJIJIOB. BI)IpaHII/IBaHI/Ie MOHOKPHCTAJIJIOB C OJHOPOAHBIM
WJIM 33/IaHHBIM pacrpe/esieHneM mpuMeceil. BeiparyBanue coOBEpIICHHBIX MOHOKPHUCTAIUIOB. DMUTAKCH-
aJIbHBIE CJIOU, MOJIMKPUCTAIUIMYECKHE U aMOp(HBIe IJICHKU. MeXxaHU3Mbl U KUHETHKA (pOpMHUPOBaHUS
CJIOEB IUJICHOK.



4.3.1. IlepeyeHb CeMUHAPCKHUX, MPAKTHYECKHUX 3AHATHI M J1a00PATOPHBIX PadoT

Ne Ne paznena u HanmeHnoBaHue, pakTHYECKUX Tpynoem- | Ouenou- | @opmupy-
n/m TEMBI TUCIIH- pabot KOCTh HbIE eMbIe
TTUHBL (MOAY- (dachrn) Cpe/cTBa KOMITE-
T151) TEHILIUH
1 2 3 4 5 6
1. 1-3 Kpucramnorpadpuyeckas xapakre- | 5 Kon- I1K-1,
puctuka ¢as tposibHbIe | [TK-4
DJEeKTPOHHOE CTPOCHUE ATOMOB BOIIPOCHI
MeTobp1 OnMCaHMsI KpUCTAIITUYE-
CKUX CTPYKTYD.
2. 4-6 JledeKThl KpUCTATUTMYECKON CTPYK- | 5 Kon- ITK-1,
TypBbI TpoabHble | [IK-4
[Ipumecu B moyynpoBOIHUKAX U BOIIPOCHI
TUDJIEKTPUKAX
Huddys3us B Mmatepuanax TBEpIO-
TEJIbHOM DJIEKTPOHUKHU
3. 7.8 HekoTtopsie BOIpockl TepMOIHMHA- 5 Kosu- [1IK-1,
MUKH (a30BBIX PABHOBECHI tpoabHble | [IK-4
da30BbIe AMArpaMMbl OJTHOKOMIIO- BOIIPOCHI
HEHTHBIX CHCTEM
4, 9 T-X nuarpammsbl Ga3oBBIX paBHO- 6 Kon- ITK-1,
BECH IBOMHBIX CHCTEM C HEOIpa- tpoabHble | [IK-4
HUYEHHON PacTBOPUMOCTHIO KOM- BOIIPOCHI
MTOHCHTOB
5. 10 T-X nuarpammsl Ga3oBbIX paBHO- | 6 Kon- I1K-1,
BECUI JTBOMHBIX CUCTEM C OTpaHU- tposibHbIe | [TK-4
YCHHOW PacTBOPUMOCTHIO. BOIIPOCHI
6. 11. T-X nuarpammesl Gpa3oBeIX paBHO- | 6 Kon- I1K-1,
BECHUI TPOMHBIX CUCTEM TponbHble | [TK-4
BOTIPOCHI
7. 12. Kpucrannmzauus noaynpoBoaHu- 5 Kon- [1K-1,
KOB W IUDJIEKTPUKOB U3 PACILIABOB tponbHbie | [1K-4
1 PacTBOPOB BOIPOCHI
Bcero 38

4.3.2. Ilepeyenb TeM (BONMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEIbHOE M3yYeHHE CTYy-
JeHTAMH B paMKax camocTosiTeJibHOH padoTsl (CPC)

Ne Tema Bun camocros- 3anaHue Pexomennyemas Konnue-
HEJI. TEITLHON PaOOTHI JuTeparypa CTBO 4acoB
1. | Bce Temnr Bneaynuropnas W3yuenne nayunoit | Bcs peKOMEHIye-
pabota ¥ CIICHHAIBHON Masi TuTeparypa
JIMTEPAaTyphl, IOA-
T'OTOBKA K 3aHATHU-
M, BBITTOJTHEHHE 12
3a£[aHPII71 o T¢MaMm,
BBIHECCHHBIM Ha
CaMOCTOSATEIBbHOC
HM3y4YEHHE, KOH-




CIICKTUPOBAHUC
OTBCTOB Ha KOH-
TPOJBHBIC BOITPOCHI
2. | Bce Tembl Pemenne nomamnux | Pemuth 3amauy | Bces pekomenaye- 5
3a1a4 Mas JIMTepaTypa
3. | Bce tembl 3aKpeIuieHue JIeK- Bompocs muis Bcs pexomenpye-
HHOHHOI'O MaTepua- | TeKyIlIero KOH- | Mas JIuTeparypa
na asst paboThl HA TpOIS 7
IMPAKTUYCCKUX 3aHsA-
THUAX

4.4. MeTozmquKne YKa3aHnus 110 opranmsanuuu CaMOCTOSITEJILHOM paﬁ()Tl)I CTYACHTOB

Llenb caMoCTOATENBHON pabOTHI CTY/IEHTa — OCMBICICHHO M CAaMOCTOSITENIbHO padoTaTh CHadana ¢ y4ueo-
HBIM MaTepuajoM, 3aTeM C Hay4yHO#l nHpopMaluei, 3aJ10)KUTh OCHOBBI CAMOOPTaHU3aIlMU U CAMOBOCIIH-
TaHMS C TeM, YTOObI MPUBUTH YMEHHE B JTaJIbHEUIIEM HENPEPHIBHO MOBBIIIATH CBOIO MPO(PECCHOHATBHYIO
KBaTM(UKAITHIO.

B yueOHOM mporiecce BBIIEISAIOT ABa BUA CAMOCTOATEIBHOM padoThI:

® ayJIUTOpHAs — CAMOCTOSTENbHAs pPab0Ta BBIMOIHSACTCS Ha YYEOHBIX 3aHATUSIX IO HEMIOCPEICTBEHHBIM
PYKOBOJICTBOM IIpEToaBaTelis U MO ero 3aJaHulo;

® BHEAYJUTOPHAsI — CAMOCTOSITENIbHAsT pad0Ta BBIIOIHICTCS CTYIECHTOM I10 3aJJaHHIO MPEroiaBaTes, HO
0€e3 ero HermoCPeCTBEHHOTO Y4acTusl.

CamocrosiTenbHast paboTa IOMOTaeT CTYJEHTAM:

1) oBi1aeTh 3HAHUSIMMU:

- YTeHHUE TeKcTa (yueOHMKa, IEPBOMCTOYHHUKA, TOMOJHUTEILHON JINTEpaTyphl U T.1.);

- COCTaBJICHHE IIJIaHA TEKCTa, rpaduueckoe n300paKeHNe CTPYKTYPhl TEKCTa, KOHCIIEKTUPOBAHHE TEKCTa,
BBIIMUCKH U3 TEKCTA U T.11.;

- paboTa co CIpaBOYHHUKAMU U JIP. CIIPABOYHON JIUTEPATYPOK;

- 03HAKOMJICHHE C HOPMAaTHBHBIMH U IPAaBOBBIMHU JIOKyMEHTAMH;

- yueOHO-MEeTOINYECKasi U HayYHO-UCCIIeIoBaTeNbCcKas paboTa;

- CTIOJI30BAHNE KOMITBIOTEPHOM TeXHUKU U MIHTepHeTa U 1Ip.;

2) 3aKpenJsiTh M CHCTEMAaTH3HPOBATH 3HAHMSA:

- paboTa ¢ KOHCIIEKTOM JICKIUH;

- 00paboTKa TekcTa, MOBTOpHAs paboTa Hal y4eOHBIM MaTepuajoM y4eOHHKA, IEPBOMCTOYHUKA, JOTIOJ-
HUTEIBHOMN JINTepaTyphl, ayJTUO U BUI€03aIHCEH;

- MOJITOTOBKA IJIAHA;

- COCTaBJICHUE TAOJIUIL sl CUCTEMAaTU3aIMK yUeOHOTO MaTepuana;

- TOJITOTOBKA OTBETOB Ha KOHTPOJIHHBIE BOIIPOCHI;

- 3aroJiHeHne paboueil TeTpaau;

- aHaNIMTUYeCKast 00paboTKa TEKCTa;

- MOJATOTOBKA MYJIbTUMEIUA MPE3EeHTAlUU M JIOKJIAJ0B K BBICTYIJICHHIO Ha ceMuHape (KoHdepeHuuw,
KpPYTJIOM CTOJIE U T.11.);

- IOJITOTOBKa pedepara;

- cocTaBiieHHe OuOarorpaduu NCIOJIb30BAHHBIX JIUTEPATYPHBIX HCTOUHUKOB;

- TECTUPOBAHUE U JIP.;

3.¢popmMupoOBaTH YMEHHS:

- pelleHre CUTYallMOHHBIX 33a]a4 ¥ YIpakKHEHUil 1o obpasiy;

- BBINIOJIHEHUE PacyeToB (Tpaduueckue U pacyeTHble paboThl);

- MOATOTOBKA K KOHTPOJILHBIM paboTam;

- TOJITOTOBKA K TECTHPOBAHUIO;

- OMBITHO-3KCIIEPUMEHTaNIbHAs paboTa;

- MIOJITOTOBKA K KYPCOBBIM pabOTaM.

[Tporecc n3yueHust TUCUMIUIMHBI HalIpaBjeH Ha (OpMUPOBaHHE CIIEAYIOUINX KOMITETEHIIUMI:

10



[TpoBOIUTH aHAIN3 COBPEMEHHOTO COCTOSIHHSI METOJIOB M TEXHOJIOTUH MOAM(UKALINN CBOHCTB
HaHoMaTepHuaioB u HaHocTpyktyp (ITK-1):
e AHaMM3HpPYyeT COBPEMEHHOE COCTOSHHE METOJIOB U3MEPEHHUI MaTepHajoB 3JIEKTPOHHKH M HAHO-
AJIEKTPOHUKH.
e Pa3pabareiBaeT TEXHOJIOTMH MOIU(BHUKAIIMHA CBOMCTB HAHOMATEPHUATIOB U HAHOCTPYKTYP
[TpoBOIUTH HayYHBIE HCCIEIOBAHUS B M30PAaHHOM 00J1aCTH AKCIIEPUMEHTAIBHBIX U (MJIN) TEOPETH-
YeCKUX (PU3UYECKUX UCCIICIOBAHMIA C TIOMOIIHI0 COBPEMEHHON MPUOOPHOI Oa3bl (B TOM YHUCIIE CIIOKHOTO
¢duznveckoro 060pynoBaHus) ¥ HHOOPMAIIMOHHBIX TEXHOJIOTHH C y4E€TOM OTEUECTBEHHOTO U 3apy0exKHO-
ro omsita (ITK-4):
e [IpoBoauT Hay4HBIE UCCIIEAOBAHMS B N30paHHON 00JIACTH SKCIIEPUMEHTAIBHBIX U (W) TEOPETH-
YEeCKUX (PU3UYECKUX HUCCIICAOBAHMIMA
e Braneer coBpemeHHOM mpuOOpHOH 0a30# (B TOM YHUCIIE CIOKHBIM (PH3NYECKUM 000PYI0BAHHEM )
1 MH()OPMAITMOHHBIMU TEXHOJIOTUSIMHU.

4.5. IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IpoeKTOB) (NMPHU HAJUYHH)

Kypcosvie pabomvl ne npedycmampusaemcs

11



V. VYAEBHO-METO/IMYECKOE 1 TH®GOPMAIIMOHHOE OBECITEYEHUE
JUCHUILIAHBI

a) nepeuens aumepamypbl

OcHoBHasi JiuTEeparypa:

1. [amaes, A. A. OcHoBbI (usznyeckoro marepuaiosenenus [Tekcr] : yue6. mocobue : B 2 u. / A. A.

[Tanaes ; pem.: B. B. Akumos, A. A. I'aBpuniok ; Upkyr. roc. yH-T, Poc. akan. Hayk, Cub. oTa-HHE,
Wu-1 reoxumun um. A. I1. Bunorpanosa. - Upkyrtck : U3a-Bo Upkyrt. roc. yH-ta, 2013 - . - (Merozas!
AKCIEPUMEHTAIBHON (PHU3MKH KOHAEHCHpOBaHHOTO coctostams). Y. 1. - 2013. - 159 c. (10 ak3.)
[lanaeB, Anekceld AnekcanapoBud (kaHia. ¢u3.-mar. HayK, CHC) OCHOBBI (PU3UYECKOTO MaTepUao-
BeneHus [Tekcrt]: yaeO. mocobue : B 2 4. / A. A. lllamaes ; per.: B. B. Akumos, A. A. I'aBpuitok. -
Upkyrck: U3a-Bo Upkyrt. roc. yH-Ta, 2013 . Y. 2. - 2014. - 175 c. (10 3k3.)

Enudanos, I'. 1. ®usuka tBepaoro tena [ DieKTpoHHbIH pecypc] : yueb. mocodue / I'. U. Enmudanos.
- Mocksa: Jlans, 2011. - 288 c.: ni. - (YueOnuku ans By3oB. CrienpanbHasi TuTeparypa). - Pexum
nocrymna: ObC "UznarensctBo "Jlanp". - Heorpanuy. noctym. - bubnuorp.: c. 282-283. - ISBN 978-5-
8114-1001-9 :.bbK B37473

MeTo/1p1 BEIpALIUBAHUS U HCCIIEAOBAHUS KPUCTAILINYECKUX MaTepuanoB [Tekct] : 1ab. mpakTukym /
Wpkyr. roc. yH-T, @u3. ¢ax. ; pea. E. A. Pagxabos ; peu. B. B. Akumos. - Upkytck : U3a-so UT'Y,
2012. - 82 c. (10 5k3.)

JlonmosiHMTEIBLHASA

TexHonoruu MarepuagoB Al MUKPO- U HAHOAJIEKTPOHHUKH [DNEKTPOHHBIN pecypc]| : yuel. moco-
oue. Cxopoborarosa, 3yopunkwuii, [lerpos, Ceménon - OBK. - Upkyrck : U3n-Bo UT'Y, 2009. - Pe-
xuM noctyna: 943 "bubnunorex". - Heorpanud. gocty.

Erpanos A. B. BzaumopeiicTBie HOHU3UPYIOLIUX U3JIYyYEHUH C BEIIECTBOM [ DJIEKTPOHHBIN pe-
cypc]: yueO. mocobue / A. B. Erpanos. - OBK. - Upkyrck : U3a-8o UT'Y, 2013. - Pexxum nocrymna:
243 "bubnunorex". - Heorpanny. noctymn. - ISBN 978-5-9624-0884

Menapuk, P. FO. BBenenue B pu3uky CUHUHTAIUIATOPOB - 1 [DnekTpoHHBIN pecypce] : yued. moco-
oue / P. 0. enapuk. - OBK. - Upkyrck : U3n-Bo UT'Y, 2013. - Pexxum nocryma: U3 "bubimo-
tex". - Heorpanuu. noctymn. - ISBN 978-5-9624-0884-2

[ackonbcekas, M. I1. Kpucramnsr [ Tekcr] : nayunoe uznanue / M. I1. llackonbckast. - [lepepad.
u3a. - M. : Hayka, 1978. - 207 c.

Miromniep, ['eopr. BeipamuBanue kpuctamioB U3 paciuiaBa [ TekcT] : KOHBEKIUS U HEOTHOPOIHO-
ctu / I'. Mronnep ; [lep.c anrin. A.B.byns;Ilox pen.B.W.ITonexaesa. - M. : Mup, 1991. - 149 c. : un.
; 24cm. - ISBN 5030021019 : (B miep.):2.50 p. 6ubmuorp.:c.140-144 (206 naszs.).-IIpeam.-
uMeH.ykas3.:c.145-146.-TTepeson uza.:Convection and inhomogeneities in crystal growth from the
melt/G.Muller (Berlin etc.).

byrsarun, ITaBen FOpeeBuu. Xumuueckas ¢pusuka TBEpAOro Tesa [DNeKTpoHHBIN pecypc]: yueb.
JUTst CTyA., o0y4. 1o Harp. 511700 "Xumusi, pusuka u mexanuka marepuanos” / I1. 1O. Byrsarun. -
OBK. - M. : U3n-Bo MI'VY, 2006. - 273 c. - Pexum noctymna: DneKTpOHHBIN YUTaNbHBIN 321 "buo-
motex". - 2 nocryma. - ISBN 5-211-04970-5

Hlyka, Anekcannp Anekcanapouu. HaHosnekTpoHuka [D1eKTpoHHBIH pecype] : y4uel. mocobue
JUIS CTYZ. By30B, 00yd. 10 Hampasil. noArotoBku "IIpuki. matemaruka u gusuka" / A. A. lllyxa. -
2-e u3a. - OBK. - M.: bunowm. JlaGopatopus 3nanuii, 2012. - (HanotexHosnorun). - Pexxum goctyna:
243 "bubmuorex". - 15 gocrym. - ISBN 978-5-9963-1055-5

0) cnucok asmopckux memoouueckux paspabomox

[TamaeB, A. A. OcHOBBI (pu3nyeckoro marepuanoBeaeHus [Tekcr] : yae0. mocodue : B 2 4. / A. A.
Hlanaes ; pew.: B. B. Akumos, A. A. I'aBpumiok ; UpkyT. roc. yH-T, Poc. akan. Hayk, Cub. oTa-Hue,
Wu-1 reoxumun um. A. I1. Bunorpanosa. - Upkyrtck : U3a-Bo Upkyrt. roc. yu-ta, 2013 - . - (Meroast
AKCTIEPUMEHTANTBHON (PM3UKH KOHJEHCHpoBaHHOTO coctosiHus). Y. 1. - 2013. - 159 c. (10 ak3.)
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2. Illamaes, Anekceit AnekcanapoBud (kaHa. ¢u3.-MaT. HayK, cHC) OCHOBBI (PU3UYECKOTO MaTepHao-
BeneHus [Tekcrt]: yaeO. mocobue : B 2 4. / A. A. lllamaes ; pem.: B. B. Akumos, A. A. INaBpmok. -
Upkyrck: U3a-Bo Upkyrt. roc. yH-Ta, 2013 . Y. 2. - 2014. - 175 c. (10 3k3.)

3. MeTompl BRIpalIMBaHUS U HCCIICOBAHUS KPUCTALTHUECKUX MaTepraiioB [Tekcr] : mab. mpakTHKyMm /
UpkyrT. roc. yH-1, ®us. dak. ; pen. E. A. Pamxkabos ; per. B. B. Akumos. - Upkyrck : M3n-8o UT'Y,
2012. - 82 c. (10 5k3.)

8) 6a3bl OAHHBIX, UHPOPMAYUOHHO-CHPABOUHDBLE U NOUCKOBbIE CUCHIEMb]
e Kuuradony - 6ubnroreka onnaiy yrenus. www.knigafund.ru

e DU3 «BUBJIMOTEX» https://isu.bibliotech.ru/
e DOBC «JIAHDb» http://e.lanbook.com/

e DOBC «PYKOHT» http://rucont.ru ApxuB Hay4HBIX KYpPHAJIOB
e JSTOR http://www.jstor.org

e Caiit kadeapsl FIKCIIEpUMEHTaILHOM pu3uku hitp://medphysics-irk.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

6.1. YueOHo-12a00paTopHOE 000py/0BaHUE:

[IpakTrueckue 3aHATHS 110 JAHHOW TUCHIUILIMHE TPOBOIATCA B YUCOHOU ayIUTOPUU IO PACITUCAHUIO.
JlaboparopHoe 00opy10BaHUE HE MTPEAYCMOTPEHO.

Ha ¢akynbrere nmeeTcst KOMIbIOTEPU3UPOBAHHAS ayIUTOPUS, IPEIHA3HAYEHHAS! ISl CAMOCTOSATEIbHON
paloThl, C HEOTPAaHUYEHHBIM JJOCTYIIOM B VIHTepHET, CTaHIapTHBIE CPEJICTBAMH ITPOCMOTpPA IMpe3eHTaUH
U APYTUX MaTepHalioB MO Kypcy.

Nmerorcs ciucky 3ajaHuil 1 METOIMYECKOE PYKOBOJICTBO B AJIEKTPOHHOM U II€YaTHOM BHJIE, B TOM YHCIIE
B @aBTOPCKOM y4eOHOM IOCcOOuH.

6.2. IIporpamMHoe obecnieyeHue:

CrangapTHble cepBUCHl ceTH IHTEepHET, CTaHAapTHBIE CPEACTBAMH NIPOCMOTpPA MPE3EHTALMH U APYTUX
MaTepHuasos 110 Kypcy

6.3. Texun4yeckue M JIEKTPOHHbIE CPeICTBA:

Jl11s ipoBeieHUs] MPAKTUYECKUX U JICKIIMOHHBIX 3aHATUN B KaYECTBE IEMOHCTPAIMOHHOTO 000pYyI0BaHUS
UCTIOJB3YIOTCS TIPOCKTOP, SKpaH M MEJIOBast TOCKa. VICIoNb3yroTest CoBpeMeHHbBIE 00pa3oBaTeIbHbIEC TEX-
HOJIOTUU: WH(OPMAIIMOHHBIE (JIEKIIMU U pe3eHTaiuu B Power Point), mpoekTHbIe (MyIbTHMEINA, BUAECO,
TOKyMeHTabHbIC (pritbMbl). Micnonb3oBaHue T7100aIbHONM KOMITHIOTEPHOM CETH MTO3BOJISIET 00€CTICUNTD
JIOCTYIHOCTh IHTEpHET-pECYPCOB U PEATM30BATh CAMOCTOSTENbHYIO PadOTy CTYIEHTOB, B X0/J1€ KOTOPOH
OHH MOTYT BBIYMTHIBATH HAyYHBIC CTATHH 110 TeMaM Kypca. Ha JISKIHsIX MOTyT UCIIOJIb30BaThCS MYJIbTH-
meauitabie cpeactsa: mpoektop (CASIO XJ-A241), nepenocHoit sxpan (Classic Solution,
T195x195/IMW-LU/B), HoytOyk Lenovo B590. Ha daxysbreTe nMeeTcs: KOMIBbIOTEPU3UPOBAHHAS
ayTUTOpHS, MpeAHa3HAYCHHAS JUIS CAMOCTOSITEIbHON pabOoThI, ¢ HEOTPAHUYEHHBIM JOCTyroM B HTep-
HET.
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Marepuanbl: Hay4HbI€ CTaTbU U MOHOTPa(UU U3 PELIEH3UPYEMBIX KYPHAJIOB, PACCMATPUBAIOIIUE COBPE-
MEHHBIE [T0XO/IbI U HCCIIEI0BaHUS B 00JIACTH aCTPOHOMHUH.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

3amaun U3JI0KEHUS M U3YUEHUS TUCIUILINHBI PEaTU3yI0TCA B CICAYIOMNX POpMax JesTelNb-
HOCTH:

e JIeKIMH, HALICJICHHBIC HA MOJyYeHHE HEOOX0IMMON NH(POPMALINH, U €€ UCTIOIb30BAHUE TIPH
peLICHUH IPAKTUYECKUX 3a/1a4;

® INpPAKTHYeCKHe 3aHATHS, HAIPABJICHHBIC HA AKTMBU3ALUIO I0O3HABATEIBHOWU IEATEIBHOCTH
CTY/IEHTOB U IPUOOPETEHHS] UMU HABBIKOB PEILIEHHs IPAKTUYECKUX M TPOOJIEMHBIX 3aa4;

® KOHCYJbTAIMHU — KCHEJEIBHO IS BCEX XKEJAOUIUX CTYACHTOB;

e caMoOCTOsITeJbHAsi BHeayJMTOPHasi padoTa HampaBiieHa Ha IpuoOpeTeHre HABBIKOB Camo-
CTOSTEJIBHOIO pELICHUS 3a/1a4 110 JUCLHUILINHE;

¢ TEKYUH KOHTPOJIb 32 IEATEIbHOCTBIO CTYACHTOB OCYLIECTBIISAETCS HA JIEKIIMOHHBIX U IIPaK-
TUYECKUX 3AHATUAX B XOJE CAMOCTOSATEIBHOIO PEIICHUS 3a1a4, B TOM YHCIIE Yy TOCKH.

VI1I. OHEHOYHBIE MATEPHUAJIBI JIJISI TEKYIIETO KOHTPOJISI U TIPOMEXKYTOUYHOM
ATTECTALUN

q)OHI[ OILICHOYHBIX CpCI[CTB HpeIICTaBJIeH B HpI/IJ'IO)KCHI/II/I.
8.1.1. OueHoYHbBIE CPeCTBA IJIS BXOAHOT0 KOHTPOJISI

[IpoBoauTCsS ONPOC HA IEPBOM 3AHSATHUH.

8.1.2. OueHoYHBbIE CPeICTBA TEKYIIEr0 KOHTPOJIS
Tunvi KOHMPOJISL YCREWHOCMU OCBOEHUSL NPOSPAMMbL CHLYOEHNOM:
® TCKYIIMI KOHTPOJIb YCIIEBAEMOCTH;
® TIPOMEKYTOUYHAs aTTecTanus (3auer);

Texymuit KOHTPOJIb YCIEBAEMOCTH — 3TO IMPOBEPKA YCBOEHHUs y4eOHOTOo MarepHala, peryispHO
OCyIIIecTBIsieMasi Ha MPOTSHKEHUU CEMeCTpa.

[TpomexxyTouHasi aTTecTanus (3a4er) - 9TO OleHKa COBOKYITHOCTH 3HAHUN, YMEHUH, HABBIKOB IO

JTUCIUILIAHE B TICJIOM HJTU TI0 €€ pa3JieIaMm.
K BHaM KOHTpOJISI OTHOCATCS:

o YCTHBIE (POPMBI KOHTPOJIS;

J NUCbMEHHBIE (POPMBI KOHTPOJIS;

J KOHTPOJIb C TOMOILBIO TEXHUUECKUX CPEJCTB U MHPOPMALIMOHHBIX CUCTEM.
K mpaouyuonnvim popmam KoOHmpons OmHOCAMCA:

o IIPOBEPKA BBIMOJIHEHUSI TOMAIITHETO 3adaHUsI

J 3a4er

o TECT

o KOHTpOJIbHAsI paboTa

8.1.3. Onenovnble cpeacTBa A1 NPOMEKYTOYHOM ATTeCTALUN
ITpomerxyTouHas arTecTanus IpoBOIUTCA B hopMe 3auéTa.

Texymas arrecrauusi IpOBOAUTCS exXeHenenbHo. Kputepuii opMUpOBaHUS OIIEHKH — MOCEIIaeMOCTh
ayIUTOPHBIX 3aHATUNA, aKTUBHOCTh CTYJEHTOB Ha 3aHATHUSX, YPOBEHb MOATOTOBKM K CEMHHApaM, BBITIOJ-
HEHUE JIOMAIIIHUX padoT.

IIpoMexxyTouHasi arrecTtanus (3a4eT) MPOBOJIUTCA B YCTHOM dopme Mo OmsieraM, KOTOPBIE COAEpKaT
OJIHO 33JJaHHUE C TEOPETUUECKUMH U TPAKTHUYECKUMHU DJIEMEHTAMH.
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IlepeyeHb KOHTPOJIBLHBIX BOIPOCOB [IJISl CAMOCTOSITEJIbHOM PAa0OTHI CTYIEeHTOB

1. XUMHYECKUE CBsI3M. THIBI XUMHYECKUX CBsI3el. DJIEKTPOHHOE CTPOCHHE aTOMOB. YpaBHEHHUE
[lIpenunrepa. KBantoBsie uncia.

2. Ilepnonnueckuil 3aK0H U niepuoanyeckas cucrema anementos [I.1. Menzneneesa. Pactipenenenue
3EKTPOHOB 10 opouTasam. [Ipuamnun [aynu, npaBuino XyHaa. [I[podyHOCTh XUMHUYECKHUX CBSI3EH.

3. OcHOBHBIE ONPEICIICHUS] TEPMOAMHAMUKH (Da30BBIX PABHOBECHH (BBl TEPMOJIUHAMUYCCKUX CH-
cTeM, noHsATue (Gasbl, COSAUHEHUs] U TBEpPJble PacTBOPHI, CIUIABbI, T€TEPOTreHHbIE PAaBHOBECHS, XUMUYE-
CKUU TOTEHIIMAN, BAPHAHTHOCTh CHCTEMBI, PABHOBECHBIN KOAPDHUITUEHT pacTIpe/IeIICHNUs).

4, I'padpuaeckoe ommcanue ¢azoBbIX paBHOBecHil ((a3oBble aAuarpamMMmbl, (a3oBbIe MPEBpAIICHHS
MIEPBOTO U BTOPOTO POJIa, MPUHIIUIT HEMPEPHIBHOCTH, PUHITAIT COOTBETCTBUS)

5. [Tpumeps! (ha30BBIX qUArpaMM OJHOKOMIIOHEHTHBIX cucteM. [IpaBuno ¢a3 ['mbOca.

6. [TpaBuna moctpoeHust Gpa3oBbIX AUarpaMM B KoopauHatax T-X (MOHATHE KOHO/BI, TPABHUIIO PhIYa-
ra)

7. JlmarpaMmbl ¢ HEOTPaHUYEHHON PAaCTBOPUMOCTHIO KOMIIOHEHTOB B KHJIKOM M TBEPAOM COCTOSHU-
sax. Koadpumument pacnpenenenus.

8. T-X nuarpammbl (a3oBBIX PABHOBECHHA TBOWHBIX CHCTEM C OTPAHUYECHHOW PAaCTBOPUMOCTBIO.
Jnarpammbl (pa30BbIX PABHOBECUM C IBTEKTHUYECKHUM U C IEPUTEKTUYECCKUM MPEBPAILICHUEM.

9. @da3oBbIe AMArpaMMBbl TPOMHBIX CHCTEM.

10. Todeunsie aedeKThl. ACCOIUAUA TOYCHYHBIX NE(EKTOB (KOMIUIEKCHI). McTouHuKu 00pa3oBaHUs
TOUYEYHBIX JIe(heKTOB. BiusHIe TOUeuHBIX 1eEKTOB Ha CBOIICTBAa MaTEPHAJIOB.

11. Hucnokanuu (Bextop broprepca. Tumbl nucinokanuii. Yopyras sHeprus s AUCTOKAIHI)

12.  Kpurepuii @panxka. baprepsr [laitepiica. 3akon HImuara.

13.  B3aumopelicTBUE AMCIOKAIUI C TOUeYHBIMU AepekTamMu. ICTOUHUKH 3apOKICHUS JUCIOKAIUH.

14.  JIByxMepHbIe u TpeXMepHbIe HecoBepIieHCTBa. (BHyTpudasnsie n MexdaszHbie rpaHuisl. Makpo-
Y MUKPOHAIPSKEHHUS).

15.  Ilpumecu B NOTYNPOBOJHUKAX M ITUAJIEKTPUKAX (HEM30BAICHTHBIE U U30BAJICHTHBIC JISTUPYIOIIHE
npuMecH, (POHOBBIC PUMECH ).

16.  JIBwxymme CHJIBI U Pa3HOBHIHOCTH mporieccoB auddysun. KommdyecTBeHHBIE 3aKOHOMEPHOCTH
muddy3un (3aKoHbl AUGPy3un).

17.  Bo3moxkHbIe aTOMHBIE MeXaHU3Mbl U dy3un. OcHOBHBIE MapamMeTpbl AMPPY3UU U METOABI UX
ornpeneneHus (YpaBHeHue AppeHuyca, SHepIrus akTUBaMu Juddy3un).

18.  BnmsHHE CTPYKTYPHBIX HECOBEPUICHCTB HAa CKOPOCTh U MapaMeTpbl qudQy3un (rpaHUYHAS U TI0-
BepxHOCcTHas 1uddy3us, camoanddysus u rerepoauddysus).

19.  MexaHU3MBI pOCTa KPUCTAUIOB U3 PACIUIaBOB U pacTBOopoB. OOpa3zoBaHUE M POCT 3apOIBIIICH HO-
BOI1 (pa3bl.

20.  OcCHOBHBIE METO/IBI BHIPAIUBAHHIS MOHOKPHCTAIJIOB.

IIpu oneHKe 3HAHUI U YMEHUI YYUTHIBACTCH:

ITOHUMAaHUE U3YyYEHHOT'O COAEPKAHUSA, CAMOCTOATEIBHOCTD CYXKICHHM, CTEIIEHb CUCTEMATU3ALMH U TIIy-
OUHBI 3HAHUI;

coJiepKaHUE YMEHHS U BO3MOXKHOCTb €0 IIPUMEHEHUS B IIPAKTUYECKON NEATENbHOCTH;

HaJIM4uue OMMOOK, X KOJIMYECTBO, XapaKTep U BIMSHUE Ha KaU€CTBO BHIMOJHEHHON pabOThl, BpEMEHHOM
HOPMAaTHB.

B mporiecce koHTpoIIs TpoBepsieTcsi chOPMUPOBAHHOCTD CIEIYIOMIMX MPOGECCHOHATBHBIX KOMITETSHIINH:
Crnioco6eH aHaIM3upoBaTh COBPEMEHHOE COCTOSIHUE METOJI0B M TEXHOJIOTUN MOJIM(UKALIMN CBOICTB HAaHOMa-
TEpPHUAJIOB U HAHOCTPYKTYD;

Crioco0GeH nMpoBOIUTH HayUHbIE UCCIEIOBAHUS KaK CAMOCTOSTEIbHO, TAK U B KOJUIEKTHBE.

Brnageer coBpeMeHHBIMU TEXHOJIOTHUSAMU TIPOBEACHUS YKCIIEPUMEHTAIBHBIX U TEOPETHYECKUX HAYUHBIX HC-
CJIEZIOBAaHHH C HCIOJIB30BAHUEM, B TOM UHUCIIE, CI0XKHOTO (PU3NIECKOro 000pyi0BaHUs. Y MEET MOJIb30BaThCs
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NIPY TIPOBEICHUN HAYYHBIX HCCIIEJOBAaHUI COBPEMEHHBIMU HH(DOPMAIIOHBIMHU TexHONMOTrHsIMH. O0001IIaeT
OTEYECTBEHHBIH U 3apyOeKHBII ONBIT MPOBEJCHHS HAYYHBIX HCCIEA0BaHUN B CBOEH 001aCTH UCCIIEJOBAHUH.

Honorcen 3namo:

OCHOBHBIC (DH3UKO—XUMHUYECKHIE 3aKOHOMEPHOCTH, ONIPEISIISIFOIINE CBOMCTBA MAaTEPHATIOB SJIEKTPOHHOM
TEXHHKH;

TEPMOJIMHAMUYECKUN U KUHETUYECKUI METO/Ibl aHAJIN3a U UX IPUMEHEHHUE MTPU NOJYYeHUH MaTepUaIoB
Y KOMIIOHEHTOB TBEPAOTEIbHOM 3JIEKTPOHUKH;

OCHOBHBIC MOJIOKECHHSI PU3nUecKol XuMuH (ha3 mepeMEeHHOr0 COCTaBa U €€ MPUMEHEHHUE JIJIs yIIpaBJie-
HUSI COCTaBOM M CBOMCTBAMH MaTEpPHUAJIOB JIEKTPOHHON TEXHUKH.

ymembw:

MPOBOJUTH TEPMOJMHAMUYECKUE U KUHETUYECKUE PACUEThI YCIOBUM MOJYyYEHUS] MATEPUATIOB AJICK-
TPOHHOM TEXHUKHU C 3aIaHHBIMU CBOWCTBAMH;

MIPOBOJIUTH aHau3 (pa3oBbIX paBHOBecH Ha ocHOBE T—x m P—T—x amarpamMm cOCTOSIHHS TIOJTYIIPOBO/I-
HUKOBBIX CUCTEM ]ISl BBIOOpa YCIIOBUM MIPOBEICHUS MPOIIECCOB MOMyUEHUS, OYMCTKHU U JICTUPOBAHUS
MOJIYNPOBOTHUKOBBIX MAaT€pUAJIOB.

e1a0ems:

MeTOaMH (PU3HKO-XUMHUYECKOTO aHaJIM3a MaTEePHUAIIOB U IIPOILIECCOB AJICKTPOHHON TEXHUKH.

[TporpamMma cocraBiena B coorBerctBuu ¢ TpedoBanusmMu GI'OC BO mo HanpaBiIeHUIO TOATOTOBKU
11.03.04 DneKTpOHUKA M HAHORJIESKTPOHHUKA.

Pa3zpadorunk:

K.p-m.H., nomeHT A.A. lllanaes

[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapsl 001IeH u sSkcnepuMeHTaIbHON puzuku UT'Y

ITporokom Ne7 ot 05.03.2026 1.

N1.0. 3aB. kapeapoit > B.I1. JIpecBsHckuit

Hacmoswas npoecpamma ne modcem Ovimsb ocnpouszeedena Hu 8 Kakou ¢opme 6e3 npeosapumenbHo2o

NUCbMEHHO20 paspeuieHus Kagheopol-paspadbomuyuxa npocpammel.
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