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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

[Tporpamma pa3paboTaHa B COOTBETCTBUU C OCHOBHOM 00pazoBaTenbHO# nporpammoit @I'OC
o HanpapieHnio 11.03.04 J1eKTpPOHNKA U HAHOYJIEKTPOHMKA U TIpeIHa3HAYCHA I obecreue-
HUs Kypca «Pu3znueckass XUMHUSI MaTEpUATIOBY», N3y4aeMOI0 CTYJE€HTaMHU B TE€YEHHE LIECTOTO Ce-
MecTpa.

Heaslo nmpernonaBanus kypca «Pu3nueckass XuMHs MaTepHAIIOB» SIBIISIETCS (hOpMUpPOBaHHE
(byHIaMEHTaJIbHBIX 3HAHUNA B 001acT (PU3MKO-XUMHUYECKHX IPOIECCOB Pa3pabOTKU MaTepHalioB
ANEKTPOHHON TEXHUKHU U UX MPUMEHEHHUE JJIs PEeLICHUs MPAaKTUYECKUX 3a/1ad B 00JIaCTH TEXHOJIO-
T'MU [TOJIyYE€HUS MaTEPUAJIOB 3JIEKTPOHHON TEXHUKHU.

JI1sl TOCTHIKEHUS JAaHHOM 1IeJIM OBbLIN ITOCTABJICHBI 3aa4H:

- 00y4yeHHe CTYJIEHTOB 110 BCEM pazzienaM (pU3ndecKon XUMHH;

- oBlajaeHue (PyHIAMEHTAIbHBIMU MOHSITUSIMH, 3aKOHAMHU U UX CJIEACTBUSIMHU, TPUMEHSIEMbI-
MU B (PU3HUECKON XHUMUHU;

- OBJIa/ICHUE HaBbIKaMU B MPOBEAECHUN (PU3HKO-XUMHUECKUX IKCIIEPUMEHTOB;

- BBIpa0OTKa y CTYJIEHTOB HAaBBIKOB CAMOCTOATEIbHOW y4eOHOH NesSTENbHOCTH, Pa3BUTHE Y
HUX UHTEpECca K JalibHEeUIIEH T03HABATENIbHOM A TEIIbHOCTH;

- CTPEMJICHHE CTYIEHTOB K M3YyUEHHUIO U NMPUMEHEHHIO HOBBIX KOMIIBIOTEPHBIX TEXHOJOTHUH.
Kpowme Toro, 1ienpto ¥ 3a1ad4aMy IPENoAaBaHusl JUCLUILINHBI SIBJISIFOTCS. 03HAKOMIJIEHUE CTYAEHTOB
C POCCHUUCKMMHU HAIIMOHAJIBHBIMH U MEXAYHApOIHBIMU CTaHIAApTaMU B 00JacTU (PU3NYECKOU XH-

MHU MaTCpHAJIIOB U ITPOLECCCOB 3J'IeKTp0HH0171 TCXHHUKU.

1. MecTo nucuunymmusl (MoayJs) B ctpykrype OIIOII BO

[TproputeToM COBpeMEHHOro 0Opa30BaHUs SIBJISETCS MHTErpalys Hayku U oOpa3oBaHUS.
Takoil moaxon obecrneunBaeT OynylleMy CIELUATUCTY TOMOJIHUTENbHbIE 3HAHUS M HCCIIENOBa-
TEIbCKUE HAaBBIKU, HEOOXOUMBIE JUIsl pa0OTHI [0 MEXIUCHUIIIMHAPHBIM HAMPaBICHUSIM MOCTIE T10-
nydeHus 6a3oBoro odpazoBanus. OpraHuzanus yueOHOro mpolecca npu U3ydeHun kKypca «Pusu-
Yyeckas XMMHS MaTepHalioB) COOTHOCHUTCS C LEISIMH 00pa30BaHUs Ha COBPEMEHHOM JTalle, a U3y-
YeHHE HEKOTOPBIX Pa3/IeioB TECHO CBSI3aHO C TEMAaTUKON Hay4YHBIX UCCIIEOBaHUI 0a30BOr0 MHCTH-
Tyta Kadenpsl — Muctutyra reoxumun uM. A.I1. Bunorpagosa CO PAH.

Kypc otHOCHTCs K 6a30Boil yacTu mpodeccuonanbHoro mukina b1.B.03. M3yyenue ITucHMIIIMHbBI
0a3upyercsi Ha 3HAHUX, MOJYYEHHBIX CTYJCHTaMHU MpHU HM3Y4eHHU KypcoB “OOmas ¢usnka”,
“Beiciias matematuka’, «MaTeMaTndyeckuil aHanusy», “@usnka monaynpoBoaHHKOB”, “KBanToBas
MEXaHUKa, HHOCTPAHHOTO SI3bIKA. 3HAHUSA, MTOJyYEHHBIE CTYACHTaAMH IOCIIE€ U3YUYEHUsS JUCLUILIN-
HBI, UCIIOJIB3YIOTCS Jaliee IPU U3Yy4eHUH TUCUUIUIMH: «DHU3nKa KOHAEHCUPOBAHHOTIO COCTOSTHUSY,
«MeTobl HccIe10Ba-HUSL MAaTEPUAIIOB U CTPYKTYp», “TeXHONOrMs MarepuanoB 3JIEKTPOHHOM TeX-
Huku”’, “Ilporeccbl MUKpO- W HaHOTeXHOJOTUK , “DU3UKa MOTYNPOBOAHUKOB”. OOmmas TpyroemM-

KOCTh AUCHUIIIIMHBI — 3 3aucTHEIC CAWMHHUIBI.



I11. TpeOoBaHMsA K pe3y1bTATAM OCBOCHHS JMCIUIIIHHBI

[Tpouecc n3ydeHus: JUCHUILIMHBI HaNpaBieH Ha (OPMUPOBAHUE CIEAYIOIUX KOMIETEHIINM

B coorBercTBUU ¢ OI'OC BO u OIl BO no nanpasiaenuto noaroroBku 11.03.04 DnextpoHuka u
HaHOAJIEKTPOHUKA!

[TpoBOIUTH aHaIM3 COBPEMEHHOTO COCTOSIHHSI METO/IOB M TEXHOJIOTHH MOU(DUKAIINK CBOMCTB HAHOMa-
tepuanoB u HanocTpykTyp (ITK-1)

[TpoBoIUTH HAay4YHBIE UCCIICAOBAHUS B N30paHHOW OOJIACTH YKCIEPUMEHTAIBHBIX U (HIIH) TEO-
peTrdecKux (PU3MUECKUX UCCIICOBAHMIA C TIOMOIIBIO COBPEMEHHON MPUOOPHOH 0a3bl (B TOM YHUCIIe
CIIO’)KHOTO (hr3HuecKoro 000opyI0BaHuUs) U MH()OPMAIIMOHHBIX TEXHOJIOTHI C YUETOM OTEYECTBCH-
HOTO U 3apybesxnoro onbita ([IK-4):

IlepeyeHb MUIAHUPYEMBIX Pe3y/JbTATOB 00yUeHMs 10 JUCHUIIMHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIN i

Kom
ne-
TeH-
st

HNupukaTopsl KOMIeTEeHU U

Pe3yabTaTsl 00yyenus

1IK-1

1.1 AHanmu3upyeT COBPEMEHHOE COCTOSIHHE
METOIOB  H3MEpPEHHH  MaTepualloB
JIEKTPOHUKHU U HAHODJICKTPOHUKH.

1.2 Pa3pabaTpiBaeT TEXHOJIOTHH MOIU(DHU-

Kallud CBOMCTB HAHOMATEPHAJIOB U HAHO-

CTPYKTYPp

3HaeT:0CHOBHBIC (PHU3UKO—XUMHUICCKUE 3aKOHOMEPHO-
CTH, OTIpEJEISAIONINE CBONCTBA MAaTEPUATIOB AJIEKTPOH-
HOU TEXHHKH,

TEPMOJUHAMUYECKUNA U KMHETUYECKUII METOABI aHAIN3a
U UX NPUMEHEHHE NPHU MOTYYEHUH MaTepUaloB MU KOM-
TIOHEHTOB TBEPAOTENBHOMN 3JIEKTPOHUKH;

OCHOBHEIC TTOJIOKEHUS (PU3NIECKOI XUMHH (a3 mepe-
MEHHOT'0 COCTaBa U €€ NPUMEHEHUE AJIsl YIIpaBICHUS
COCTaBOM U CBOWCTBAMU MaTEPUAJIOB AIEKTPOHHOU TEX-
HUKH.

¥Ymeer:npoBOAUTh TEPMOAMHAMUYECKUE U KHHETHYE-
CKHE pacyeThl YCIOBUHN MOJIIyYEHUSI 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€HHUS, OUUCTKU U JIETUPOBAHUS MOJYNPOBOJHUKO-
BBIX MaTepHasoB.

Baangeer: Metogamu GU3NKO-XHMHAYIECKOTO aHAIN3a
MaTepHaioB U MPOLIECCOB 3JIEKTPOHHON TEXHUKH.
CoBpeMeHHBIMU HHPOPMAITUOHHBIMHU TEXHOJOTHSIMHU C
HENBIO TIOTYYeHHsI aHau3a U HHTEPIpETaIllui HE00X0-
JMMOY Hay4yHO# nH}popmMannu

1IK-4

4.1 IIpoBoauT Hay4YHBIE HCCIEIOBAHUSA B H30paH-
HOW 001aCTH SKCIIEPUMEHTAIBHBIX U (MITH) TEO-
peTnuecKrx (PU3NYECKUX UCCIIEIOBAHMN

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

3HaeT: KaTeropuu (THUIIBI), BUJIBI CTAHIAPTOB M X OCO-
OEHHOCTH; BBl H3MEPEHUH, CpeCTBa U3MEPEHHH, TT0-
TPEIIHOCTH; POLEAYPHI U HOPMATHUBHBIE aKThI JUIS
OIIEHKHU XapaKTEPUCTUK MOAU(DHUIIMPOBAHHBIX HAHOMA-
TEPUAJIOB U HAHOCTPYKTYP Ha KaKIOM TEXHOJIOTHYe-
CKOM IIare.

‘YMeeT:pacuuThIBaTh NapaMeTPhl U XapaKTEPUCTHUKH,
MOJIENUPOBATh U IPOEKTUPOBATh, BHEAPATH U OCY-
LIECTBIISTH KOHTPOJIb IPHOOPOB M YCTPOHCTB HAHO-
SIEKTPOHUKH.

Bnaneer:0CHOBHBIMH 3TallaMU CEPTUPHUKAIINN CHCTEM
o0ecriedeHns Ka4ecTBa; MOPSIKOM U NMPaBWIaMH TIOJ-
TBEPKACHUS] COOTBETCTBHS POIYKIIHH.




IV. Conep:xanue v CTPYKTypa TUCUMILIIMHBI (MOLYJIA)

O0BeM IUCILHIIIIMHEI COCTABIISIET 3 3aUETHHIX eauHHUIEI, 108 Jacos,

B TOM 4YHcCJIe 64 yaca KOHTAaKTHOW PaOOTHI.

3aHATHUS POBOAATCS TOIBKO B OYHOH (popMe 00yUeHHSI ¢ IPUMEHEHHUEM TUCTAHIMOHHOTO KOHTPOJISI CAMOCTOSTEIbHON paboThl cTyaenToB yepe3 SUOC da-
KyJIbTeTa. DJIIEKTPOHHON M TUCTAaHLIMOHHON (hopM 00ydeHHUs He MpeyCMaTpUBACTCH.

Ha npaxTrueckyro noaAroToBKy OTBOAUTCA 21 ayTMTOPHBIX 4acoB (BO BPEMS BBIINOIHEHUSI IPAKTUYECKUX 3aJaHUM).

dopma IpOMEKYyTOUHON aTTeCTAllUU: 3a4eT.

4.1. Coaep:kaHue QTMCHUILIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ YKa3aHHEM BUA0B Y4eOHBIX 3aHATHIl U OTBEJACHHOI0 HA HUX

KOJIHYIECTBA aKAJACMHUICCKHUX YaCOB

Ne Pazaen aucuuniuMHbl/TeMa Bunbl yueoHoii padoThl, DopMbI TeKYyIIEro KOHTPOJIS ycre-
n/H BKJIIOYAsl CAMOCTOSAITEIbHYI0 padoTy 00y4aomuxcs, BaeMOCTH;
NMPAKTHYECKYIO MOATO0TOBKY U TPY/10eMKOCTh ®opMa NpoMeKYTOUHOIT aTTecTa-
(B yacax) Jigi
a § KonrakTHas paGora npenoaasareJs ¢ o0y4a- = (no cemecmpam)
§ & OIMMHCH s
: | :
o 3 g g
QA Jlexuun NpaKTHYECKHE Kon- g8
cyJIbTa- § g
nuu =
=
@]
1 I. BBEAEHUE 6 15 38 3 0 4 Onpoc
2 1. PUSUKO-XUMUYECKHUE OCHOBBI YITPABJIEHUA TUIIOM 1 32
KOHIEHTPAIIMEN JIEGEKTOB B KPUCTAJUIMYECKUX PA3AX 6 12 8 2 10 Omnpoc
HEPEMEHHOI'O COCTABA
3 I11. PABOBLIE PABHOBECH S B ITOJYTTPOBOJAHUKOBBIX, JIN- 40
DJIEKTPUYECKIX M METAJUIMYECKUX CUCTEMAX 6 18 10 2 10 Ompoc
3a4eT 6 4 TecTupoBanue
KCP 6 17
HToro yacos 108 38 21 4 24




4.2. I11aH BHEAYAUTOPHOI caMOCTOSITEIbHOI padoThI 00y4aloNIUXCsl M0 AMCIUNJINHE

CamocrosTenbHas paboTa 00yJaomuxcs V4ebHo-
METOJIMYECKOE
OueHou”oe
Cewmectp Hassanue pasznena, TeMbl B — Cpoxku BbI- | TpymoeMKoCTh CPEIICTEO obecnieyeHue ca-
UJ CaMOCTOATCILHON PAOOTBL| - e g (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 ’ ’ 4 Omnpoc
BBIHECCHHBIM Ha CAMOCTOSITENIHOE | CeMecTpa
U3yueHHe, KOHCTICKTHPOBAHUE OTBE-
TOB Ha KOHTPOJIbHBIC BOIPOCHI
M3ydeHne Hay4yHO U crieliuanbHOU -
Paznen2 y y 1 Hocre sa- [1-3]
JIMTEPATYpPhI, INIOATOTOBKA K 3aHATH-
N BEPILICHUS
SIM, BBITIOJTHEHHE 3a[aHUH 110 TEMaM, .
6 JIEKIHiA 110 10 Omnpoc
BBIHECEHHBIM Ha CAMOCTOATENBLHOE
JTAHHOMY
H3yUeHHe, KOHCTIEKTHPOBAHUE OTBE- asnen
TOB Ha KOHTPOJIbHBIE BOIPOCHI P Y
Paszmen3 W3ydenue HayqHOH U CHICIHATBHOM [1-3]
JIMNTEPATYPHI, TOATOTOBKA K 3aHSTH-
sIM, BBITIOJTHEHME 3a[aHui 10 TeMaM, | B koHIe
6 ’ 10 Omnpoc
BBIHECEHHBIM HA CAMOCTOSITENIFHOE | ceMecTpa
N3Yy4YCHHUEC, KOHCIICKTUPOBAHUEC OTBE-
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) 24




4.3. Conepxkanue yueOHOr0 MaTepuaJia
|. BBEJIEHUE

Tema 1. Kpucraiuiorpadbuyeckas xapakrepuctuka das.

Kpucrannsl u amopdubie Tena. BHyTpeHHsIs CTPYKTypa KPUCTAIUIOB. BUIBI CBS3EH MEXK Iy YacTUIIaMU B
KpUCTAJUIAX: NOHHAS, KOBAJICHTHASI, METAIUIMYECKAs, MOJIEKYJIApHasi. [IpoyHOCTh XUMHUUECKHUX CBsi3eit. Ter-
nota cyonmumanuu. [{nnHa cBsizu. DHeprus cBsi3u. KoadduimenT cxxrmmMaeMocTr 1 THHEHHOTO paciupeHus. Tem-
neparypa riaBjieHus. Mexanndeckue napameTpsl. HanmpaBieHHOCTh M HACKIIIIAEMOCTh XUMUYECKHX CBS3CH.

Tema 2. DIESKTPOHHOE CTPOECHHUE ATOMOB.

Vpasnenue lllpenunrepa. KBantosbie uncia. Ilepuonnueckuii 3aK0H U nepuoandeckas cuctema sinementon .M.
MenpeneeBa. Pacnpenenenue snexTpoHoB o opoutassm. [Tpunuun [Maynu, npasuno Xyuna. Koopaunaunonsoe
YHUCJIO U TJIOTHOCTH yIakoBKH. OOpa3oBaHUe SHEPIETUUYECKUX 30H B KPUCTAILIAX. 30HHBIC THarpaMMBbl
METAJUIOB, IMOJIYIIPOBOAHUKOB U JUDJIEKTPUKOB. DHEPreTUUECKUE 30HbI BAJICHTHBIX 3JIEKTPOHOB. [ImoTHOCTH
cocTostHUN. YpoBeHb Pepmu. 30HbI bpuitrosHa.

1. PU3UKO-XUMUYECKUE OCHOBBI YIIPABJIEHUSA TUIIOM Y KOHIIEHTPAIIMEN JEDEK-
TOB B KPUCTAJUVIMYECKUX ®A3ZAX IITEPEMEHHOI'O COCTABA

Tema 3. MeTobl OIMCAHUA KPUCTAIUIMYECKUX CTPYKTYDP.

DnemeHTapHas suelika, Kpuctaorpaduueckue mioCKOCTH U Harnpasienus. Muaexkcsl Munepa. Une-
QIbHBIC U PEATbHBIC KPUCTAJUIBI.

Tema 4. JledekThl KPUCTAINYECKON CTPYKTYDBL:

Toueunsie nedextsr: edekrsr LLoTku, nedgexrsr @penkerns. Murparust TO4eUHBIX 1e(EKTOB. AHTH-
CTPYKTYpHBIE Ae(DEKTHI. ACCOIMANK TOYCUHBIX JePEKTOB (KOMIUIEKCHI). IcTouHMKH 00pa3oBaHHs TO-
Y4eUHBIX AePeKTOB. BiMsHUe ToueuHBIX Ne)eKTOB Ha cBOCTBA MarepuaioB. Jucnokaruu (Bektop Brop-
repca. Tumnel nucnokauuid. Ynopyras sHeprus ais aucinokanuil). Kpurepuii @panka. bapreps! [aitepica.
3akon [Imunra. BzaumoneiicTBrie aquciokanuii ¢ ToueuHbIMU AeekTaMu. VICTOUHUKH 3apOXkKIeHUs TUC-
Jokauui. /IByxmMepHbIe U TpeXMepHbIe HecoBepllIeHCTBa: BHyTpudasnbie u Mexda3zHble rpaHulpl. Mak-
PO- ¥ MUKPOHAIPSKEHUS.

Tema 5. IIpuMecr B DOJYIIPOBOJHUKAX U JUDIEKTPUKAX

HeunzoBaneHTHbIE U 30BaJICHTHBIE JIETHPYIOIINME TpUMecH, (POHOBBIE TpUMecH. Biusuue negexron
CTPYKTYpHI Ha (PU3HUECKHE, XUMUYECKUE U IJIEKTPUUECKNE CBOMCTBA MOHOKPUCTAINIMYECKUX MOJIYIPO-
BOJHUKOB. JlernpoBaHue MoiaynpoBOJIHUKOB C UCIIOJIB30BAHUEM SIJIEPHBIX PEAKLIUNA U MOHHBIX ITyYKOB.

Tema 6. I[I/Id)d)V3I/I$I B MaTepHanaax TBEPAOTEIbHON JIEKTPOHMUKH.

JIBIDKYIIME CHITBI U Pa3HOBUAHOCTH IporieccoB quddy3un. KonnuecTBeHHbIE 3aKOHOMEPHOCTH TP PY-
3u (3akoHbI Tuddy3un). BosmoxHbie aToOMHbIE MeXaHU3MbI U y3un. OcHOBHBIE TapaMeTpbl AUP Y-
3UM U METOJIBI UX omnpenenenus (YpaBHeHne AppeHuyca, sHeprus aktuBauuu quddysun). BrausHue
CTPYKTYPHBIX HECOBEPIIIEHCTB HA CKOPOCTh U MapaMeTpsl AU y3un (rpaHuyHas U TOBEPXHOCTHAS

mud¢ysus, camoanddysus u rerepoaudppysus).



I11. PA3OBLIE PABHOBECHA B ITOJYITPOBOJHUKOBLIX, JUDJIEKTPUYECKHX 1 METAJI-
JIMYECKUX CUCTEMAX

Tema 7. HexoTopble BOIIPOCHI TEPMOIAUHAMUKU (DA30BBIX PABHOBECUIL.

OcHoBHbIE Ompe/esieHus. BUIbl TEpPMOIUHAMUYCCKUX CHCTEM, TOHATHE (Da3bl, COCTUHCHUS U TBEP/IbIC
pacTBOpbI, cruiaBbl). Da30Bbic pABHOBECHS: TETEPOreHHbIC PABHOBECHS, XUMHUUECKHIA TIOTCHITUAN, BApH-
AHTHOCThH CHCTEMBI, PABHOBECHBIN KO3 PUITUEHT pacpeaesienus, mpasmio (a3 ['ndoca.

Tema 8. ®a3oBrle AruarpaMMbl OTHOKOMIOHEHTHBIX CHCTEM.
Oo6mue cBenenus. JlmarpaMmel (a30BbIX PABHOBECHUH B OJITHOKOMITOHEHTHBIX CHCTEMA, ITOCTPOSHHBIX B

koopaunatax P-T u P-T-X. I'padpuueckoe onucanue ¢pa3zoBbIXx paBHOBECHIA: (ha30BbIe AUarpamMmel, (azo-
BbI€ IIPEBPALLIECHUS [IEPBOTO U BTOPOT'O pOJa, IIPUHLIMII HENPEPBIBHOCTH, IIPUHIUII COOTBETCTBUSA. Y paB-
Henue Knaysnyca-Kialinepona. DHaHTMOTPOIIHBIE U MOHOTPOIIHBIE IIPEBPAILICHHUS.

Tema 9. T-X nuarpamMMbl a30BbIX PABHOBECUIN JBONHBIX CHCTEM C HEOIPAaHMYEHHONW PACTBOPUMOCTEIO
KOMIIOHEHTOB.

[TpaBuna nocrpoenus pa3oBbIX quarpamMm B koopauHatax T-X. JluarpaMbl ¢ HEOrpaHUYEHHOM PacTBO-
PUMOCTBIO KOMIIOHEHTOB B JKHUJIKOM U TBEPJOM COCTOSIHUAX. [locTpoenure u aHainu3 quarpaMm ¢ Heorpa-
HUYEHHOH pacTBOPUMOCTBIO 10 JAaHHBIM 00 H3MEHEHHH TePMOAMHAMUYECKOTO TToTeHIana. Koadduin-
€HT pacrpeeeHusl.

Tema 10. T-X auarpaMmmsl (a30BbIX PABHOBECHI ABOMHBIX CUCTEM C OrPAHUYEHHON paCTBOPUMOCTEIO.

[lepexon OT HeOrpaHMYEHHOM PACTBOPUMOCTHU K OrpaHU4eHHOI. /lnarpammbl (ha30BBIX paBHOBECHIA C IB-
TEKTUYECKUM U MEPUTEKTUUECKUM MpeBpaiieHueM. JJuarpammel pa3oBbIX paBHOBECHH ¢ XUMHUUYECKUMHU
coequHeHUSAMHU. OTKIIOHEHHS OT paBHOBECHOTO cOCTOsIHUSA. Poinb auarpamMm (ha3oBbIX paBHOBECHI PU
BBIOOpPE YCIIOBUIM KPUCTAJUTM3AIMHN U TEPMHUUECKON 00pabOTKH.

Tema 11. T-X auarpamMmmsl ha30BBIX PABHOBECUN TPOWHBIX CUCTEM

OcHOBHBbIE NPEJCTABIIEHNUS, UCIOIb3YyEMbIE MPU OCTPOCHUHU AUArpaMM (ha30BbIX paBHOBECHM TPOWHBIX
cucreM. TpoitHas quarpamma (pa3oBbIX paBHOBECUI CHCTEMBI C HEOTPAHUYEHHONW PACTBOPUMOCTHIO KOM-
ITIOHEHTOB.

Tpoiinas nuarpamma (a30BbIX paBHOBECHI CUCTEMbI C MOHOBApUAHTHBIM (TpeX(a3HbIM)IBTEKTHUECKUM
npespatieHreM. TpoiiHas auarpaMmMa (a30BbIX PaBHOBECHN CUCTEMBI, B KOTOPOW peanu3yeTcsi HOHBapH-
aHTHOE (4eThIpex(azHOe)IBTEKTUUECKOE MPEBpaIlICHHUE.

Tema 12. Kpucrannmmzanuys 1oa1yopoOBOIHUKOB U AUDJICKTPUKOB M3 PACIIABOB U PACTBOPOB

OO6pazoBanue u pocT 3apoabliiieit HoBo ¢a3zbl. [IpencraBnenne o MexaHu3Max pocTa KPUCTAILIOB U3
pacrmiiaBoB U pacTBOpOB. Pacmpesnenenue npuMeceit MeXy paciyiaBoM (pacTBOPOM) U PACTYILIUM KpHU-
CTaJIJIOM. MGTO)II)I BbIpallluBaHWUs MOHOKPHCTAJIJIOB. BI)IpaHII/IBaHI/Ie MOHOKPHUCTAJIJIOB C OJJTHOPOAHBIM
WJIM 33/IaHHBIM pacrpe/eieHneM IpuMeceil. BeiparirBane coBEepIIeHHBIX MOHOKPUCTAIUIOB. DMUTAKCH-
aJIbHBIE CJIOU, MOJIMKPUCTAIUIMYECKHE U aMOp(HBIe IICHKU. MeXxaHU3Mbl U KUHETHKA (POPMHUPOBAHUS
CJIOEB IUJICHOK.



4.3.1. IlepeyeHb CeMUHAPCKHUX, MPAKTHYECKHUX 3AHATHI M J1a00PATOPHBIX PadoT

Ne Ne paznena u HanmeHnoBaHue, NpakTHYECKUX Tpynoem- | Ouenou- | @opmupy-
n/m TEMBI TUCIIH- pabot KOCTh HbIE eMbIe
TTUHBL (MOTY- (dachrn) Cpe/cTBa KOMITE-
T151) TEHILIUU

1 2 3 4 5 6

1. 1-3 Kpucramnorpadpudeckas xapakre- | 3 Kon- I1K-1,
puctuka ¢as tposibHbIe | [TK-4
DJEeKTPOHHOE CTPOCHUE aTOMOB BOIIPOCHI
MeTo/1p1 OMCaHMs KpUCTAJTNYe-
CKUX CTPYKTYD.

2. 4-6 JledeKThl KpUCTATUTMYECKON CTPYK- | 3 Kon- ITK-1,
TypBbI TpoabHble | [IK-4
[Ipumecu B moyynpoBOIHUKAX U BOIIPOCHI
TUDJIEKTPUKAX
Huddys3us B MmaTepuanax TBEpIo-
TEJILHOMN IEKTPOHUKHU

3. 7.8 HekoTtopsie BOIpocsl TEpMOIHHA- 3 Kosu- [1IK-1,
MUKH (a30BBIX PABHOBECHUI tpoabHble | [IK-4
da30BbIe AMArpaMMbl OJTHOKOMIIO- BOIIPOCHI
HEHTHBIX CHCTEM

4, 9 T-X nuarpammsbl Ga3oBBIX paBHO- 3 Kon- ITK-1,
BECHI IBOMHBIX CUCTEM C HEOIpa- tpoabHble | [IK-4
HUYEHHON pacTBOPUMOCTHIO KOM- BOIIPOCHI
MTOHCHTOB

5. 10 T-X nuarpammel Ga3oBbIX paBHO- | 3 Kon- I1K-1,
BECUH JBOWHBIX CUCTEM C OTPAHHU- tponbHbie | [TK-4
YCHHOW PacTBOPUMOCTBIO. BOIIPOCHI

6. 11. T-X nuarpammel Gpa3oBbIX paBHO- | 3 Kon- I1K-1,
BECHUI TPOMHBIX CUCTEM TponbHble | [TK-4

BOTIPOCHI

7. 12. Kpucrannmzauus noaynpoBoaHu- 3 Kon- [1K-1,
KOB W IUDJIEKTPUKOB U3 PACILIABOB tposbHbIe | [TK-4
1 PacTBOPOB BOIPOCHI

Bcero 21

4.3.2. IlepeyeHb TeM (BONMPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE M3yYeHHE CTY-
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
JIMTEPATyphl, IO~
T'OTOBKA K 3aHATU-
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 pekomenye- 5
3a1a4 Mas JIMTepaTypa
3. | Bce tembl 3aKpeIuieHue JIeK- Bompocs muis Bcs pexomenpye-
HHOHHOI'0 MaTepua- | TeKyIlIero KOH- | Mas JIuTeparypa
na asst paboThl HA TpoOs 7
IMPAKTUYCCKUX 3aHsA-
THUAX

4.4. MeTozmquKne YKa3anusd 1Mo opraam3anuu CaMOCTOSITEJILHOM paﬁoTLI CTYACHTOB

Llenb caMocTOATENHHON pabOTHI CTYJIEHTa — OCMBICIICHHO U CAMOCTOSITENILHO paboTaTh CHavyasia ¢ y4eo-
HBIM MaTepuajoM, 3aTeM C Hay4yHO#l nHdopmalnuei, 3aJ10)KUTh OCHOBBI CAMOOPTraHU3allUd U CAMOBOCIIH-
TaHMs C TeM, YTOOBI IPUBUTH YMEHHE B JTAJIbHEHIIIEM HETPEPHIBHO MOBHIIIATH CBOIO MPO(ECCHOHATBHYIO
KBaTM(UKAITHIO.

B yueOHOM mporiecce BBIIEISAIOT ABa BUA CAMOCTOATEIBHOM padoThI:

® ayJIUTOPHAS — CAMOCTOSTENIbHAs pab0Ta BHIMOIHSACTCS Ha yUEOHBIX 3aHATHIX O] HETIOCPEICTBEHHBIM
PYKOBOJICTBOM IperoaBaTelis U 10 ero 3aJaHuio;

® BHEAYJUTOPHAs — CAMOCTOSITENIbHAsE Pad0Ta BBIIOIHIETCS CTYCHTOM I10 33JaHHIO MPEo1aBaTess, HO
0€e3 ero HermoCPeCTBEHHOTO Y4acTHsl.

CamocrosiTenbHast paboTa IOMOTaeT CTYJEHTAM:

1) oB1a1eTh 3HAHUSIMH

- YTeHHUE TeKcTa (yueOHMKA, IEPBOMCTOYHHKA, JOMOTHUTEIBHON TUTEPATYpHI U T.11.);

- COCTaBJICHHE IIJIaHA TEKCTa, rpaguueckoe n300pakeHNe CTPYKTYPhl TEKCTA, KOHCIIEKTUPOBAHHUE TEKCTA,
BBIIMUCKH U3 TEKCTA U T.11.;

- paboTa co CIpaBOYHHUKAMU U JIp. CIIPABOYHOM JTUTEPATYypPOIi;

- 03HAKOMJICHHE C HOPMATHBHBIMH U TIPABOBBIMHU IOKYMEHTAMHU;

- yueOHO-MEeTOIYECKasi U HayYHO-UCCIIeIoBaTeNbcKas paboTa;

- CTIOJIH30BAHNE KOMITBIOTEPHOM TeXHUKU U MIHTepHeTa U 1Ip.;

2) 3aKpenJIsiTh M CHCTEMAaTH3HPOBATH 3HAHMSA:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- 00paboTKa TekcTa, MOBTOpHAsE paboTa HaJa y4eOHBIM MaTepuaaoM y4eOHMKA, IEPBOUCTOYHHKA, JTOTOJI-
HUTEJIBHOM JINTepaTyphl, ayIU0 U BUI€03aMHCeH;

- MOJITOTOBKA IJIAHA;

- COCTaBJICHUE TaOJIUIL ISl CUCTEMAaTH3aIMK yueOHOro MaTepuaa,;

- MOJITOTOBKA OTBETOB HAa KOHTPOJIHHBIE BOIIPOCHI;

- 3aroJiHeHne paboueil TeTpaau;

- aHaNIMTUYEeCKast 00paboTKa TEKCTa;

- MOJATOTOBKA MYJIbTUMEIUA MPE3eHTAlUU M JOKJIAJ0B K BBICTYIJICHHIO Ha ceMuHape (KoHdepeHuuw,
KpPYTJIOM CTOJIE U T.11.);

- IOJITOTOBKa pedepara;

- cocTaBlieHrne 6uOarorpaduy NCHOIb30BAHHBIX JIUTEPATYPHBIX HCTOUHUKOB;

- TECTUPOBAHUE U JIp.;

3.¢popmMupoOBATH YMEHHS:

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

- BBINIOJIHEHUE PacyeToB (Tpauueckue U pacyeTHble paboThl);

- MOATOTOBKA K KOHTPOJILHBIM paboTam;

- MOJITOTOBKA K TECTHPOBAHUIO;

- OMBITHO-3KCIIEPUMEHTaNIbHas paboTa;

- MIOJITOTOBKA K KYPCOBBIM pabOTaM.

[Tpornecc n3yueHust JUCUMIUIMHBI HAlIpaBjeH Ha (POpPMUPOBAHHE CIIEIYIOUIMX KOMIIETEHIIUA:
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[TpoBoaNTH aHATN3 COBPEMEHHOTO COCTOSIHUS METOJIOB M TEXHOJIOTHI MOAM(PUKAIIUU CBOWCTB
HaHoMaTepHuaioB u HaHocTpykTyp (TTK-1):
e AHaIM3UPYET COBPEMEHHOE COCTOSIHUE METOJIOB M3MEPECHUN MaTepHaliOB AJICKTPOHUKU W HAHO-
AJIEKTPOHUKH.
e PazpabarbIBacT TEXHOJOTUU MOIU(PUKALIMN CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTYP
[TpoBoaNTh Hay4HBIC UCCIEAOBAHUS B U30PAHHON 00JIACTH SKCIIEPUMEHTANBHBIX U (MIIH) TEOPETH-
YeCKUX (PU3UYECKUX UCCIICIOBAHHI C TIOMOIIBIO0 COBPEMEHHON PUOOPHO 0a3bl (B TOM YHCIIE CJIOXKHOTO
¢busznueckoro o0opyoBaHus) U HHHOPMAIMOHHBIX TEXHOJIOTHH ¢ YU€TOM OTEYECTBEHHOTO H 3apy0eKHO-
ro omsita (ITK-4):
e [IpoBoauT HAyYHBIC UCCIICOBAHMS B M30pAaHHOM 00JaCTH SKCIIEPUMEHTAIBHBIX U (UJTH) TEOPETH-
4eCKuX (PHU3UYECKHUX UCCIeAOBaHUN
e Braneer coBpemeHHOM nmpuOOpHOH 0a30# (B TOM YHUCIIE CIOKHBIM (DH3NYECKUM 000PYI0BAHHEM )
1 MH()OPMAITMOHHBIMU TEXHOJIOTUSIMHU.

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

Kypcosvie pabomul ne npedycmampusaemcs
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V. Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecieyeHne JUCIUILITUHBI (MOYJIs1)
a) nepeuens aumMepamypbl

OcHoBHas1 JiUuTEpaTypa:

1. [amaes, A. A. OcHoBHbI (uznyeckoro marepuaiosenenus [Tekcr] : yue6. mocobue : B 2 u. / A. A.
[Tanaes ; pem.: B. B. Akumos, A. A. I'aBpumtok ; Upkyt. roc. yH-T, Poc. akaa. Hayk, Cub. oTa-HHE,
Wu-T reoxumun um. A. I1. Bunorpanosa. - Upkyrtck : U3n-Bo Upkyrt. roc. yH-ta, 2013 - . - (Meroast
AKCIEPUMECHTAIBHON (PHU3HKH KOHAEHCHpOBaHHOTO coctostams). Y. 1. - 2013. - 159 c. (10 ak3.)

2. Illamaes, Anekceit AnekcanapoBud (kaHg. ¢u3.-MaT. HayK, cHC) OCHOBBI (PH3UYECKOTO MaTepHao-
BeneHus [Tekcrt]: yaeb. mocobue : B 2 4. / A. A. lllamaes ; pem.: B. B. Akumos, A. A. I'aBpuitok. -
Upkyrck: U3a-Bo Upkyrt. roc. yH-Ta, 2013 . Y. 2. - 2014. - 175 c. (10 3k3.)

3. Emmdanos, I'. . ®usuka TBepaoro tena [ DaeKTpoHHBIN pecypc] : yuebd. mocodue / I'. Y. Enudanos.
- Mocksa: Jlanb, 2011. - 288 c.: ni. - (YueOnuku ans By3oB. CrienuanbHast TuTeparypa). - Pexum
nocrymna: ObC "U3narensctBo "Jlanp". - Heorpanuu. noctym. - bubnuorp.: c. 282-283. - ISBN 978-5-
8114-1001-9 :.bBK B37473

4. Metozbl BbIpalllMBaHUs U UCCIIEIOBAaHUS KPUCTAJUIMYECKUX MaTepraiioB [Tekcr] : n1ad. mpakTukym /
UpkyrT. roc. yH-1, ®us. dak. ; pen. E. A. Pamxkabos ; per. B. B. Akumos. - Upkyrck : U3n-Bo UT'Y,
2012. - 82 c. (10 5k3.)

JlonmosiHMTEIBLHASA:

1. TexHonoruu MarepuagoB A MUKPO- M HAHOAJIEKTPOHHUKHU [DNEKTPOHHBIN pecypc]| : yuel. moco-
oue. Cxopoborarosa, 3yopunkwuii, [lerpos, Ceménon - OBK. - Upkyrck : U3n-Bo UT'Y, 2009. - Pe-
xuM noctyna: 943 "bubnunorex". - Heorpanud. goctyi.

2. Erpanos A. B. BzaumozelicTBue HOHH3UPYIOIINX U3TYICHUH C BEMIECTBOM [ DJIEKTPOHHBIN pe-
cypc]: yueO. mocobue / A. B. Erpanos. - OBK. - Upkyrck : U3a-8o UT'Y, 2013. - Pexxum nocryma:
343 "bubnunorex". - Heorpanny. noctymn. - ISBN 978-5-9624-0884

3. Ulennpuxk, P. IO. Beenenue B ¢pu3uky CUUHTHILIATOPOB - 1 [DNeKTpoHHBIHM pecypc] : yueb. moco-
oue / P. 0. enapuk. - OBK. - Upkyrck : U3n-Bo UT'Y, 2013. - Pesxxum nocryma: U3 "bubimo-
tex". - Heorpanuu. goctym. - ISBN 978-5-9624-0884-2

4. Tlackonbckas, M. I1. Kpucrannsl [Teker] : nayunoe uznanue / M. I1. llackonbckast. - [lepepad.
u3a. - M. : Hayka, 1978. - 207 c.

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

6. byrarun, [1aBen OppeBuu. Xumuueckas Gusuka TBepAOro Tena [DIeKTpoHHBIN pecypc]: yuel.
JUTst CTyA., o0y4. 1o Harp. 511700 "Xumusi, puszuka u mexanuka marepuanos" / I1. FO. byrsarun. -
OBK. - M. : U3n-Bo MI'VY, 2006. - 273 c. - Pexxum poctyna: DneKTpOHHBIN YUTalbHBIN 3a1 "bub-
motex". - 2 nocryma. - ISBN 5-211-04970-5

7. Ulyka, Anexcannp AnekcanapoBud. HaHoanekTpoHuKa [DneKTpoHHBIH pecype] : y4uel. mocobue
JUIS CTYZ. By30B, 00yd4. 10 Hampasil. noaArotoBku "[Ipuki. matemaruka u pusuka" / A. A. lllyxa. -
2-e uzn. - OBK. - M.: bunowm. Jlabopatopus 3nanuii, 2012. - (Hanorexnomnorun). - Pexxum nocryma:
243 "bubmuorex". - 15 gocrym. - ISBN 978-5-9963-1055-5

0) cnucok asmopckux MemoouvecKux paspadomox

1. [lamaes, A. A. OcHoBHI ¢u3uveckoro mMarepuanoBenenus [Tekct] : yue6. mocobue : B 2 4. / A. A.
Hlanaes ; pew.: B. B. Akumos, A. A. I'aBpuiiok ; UpkyT. roc. yH-T, Poc. akan. Hayk, Cub. oTa-Hue,
Nu-T reoxumun uMm. A. I1. Bunorpanosa. - Upkytck : U3n-Bo Upkyrt. roc. ya-ta, 2013 - . - (MeToabt
AKCTIEPUMEHTANBHON (PM3UKH KOHJEHCHpoBaHHOTO cocTosiHus). Y. 1. - 2013. - 159 c. (10 ak3.)
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2. Illamaes, Anekceit AnekcanapoBud (kKaH. ¢u3.-MaT. HayK, cHC) OCHOBBI (PU3UYECKOTO MaTepHalio-
BeneHus [Tekcrt]: yae0. mocobue : B 2 4. / A. A. lllamaes ; per.: B. B. Akumos, A. A. I'aBpuiiok. -
Upkyrck: U3a-Bo Upkyrt. Toc. yH-Ta, 2013 . Y. 2. - 2014. - 175 c. (10 3k3.)

3. MeTozpl BBIpalIMBaHUS U UCCIICIOBAHUS KPUCTALTHUECKUX MaTepraiioB [ Tekct] : 1ab. mpakTukym /
UpkyrT. roc. yH-1, ®us. dpak. ; pexn. E. A. Pamxkabos ; per. B. B. Akumos. - Upkyrck : U3n-8o UT'Y,
2012. - 82 c. (10 5k3.)

8) 6a3bl OAHHBIX, UHPOPMAYUOHHO-CHPABOUHDBLE U NOUCKOBbIE CUCHIEMb]
e Kuuradonsn - 6ubaroreka onnaiiH urenus. 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 FIKCIIepUMEHTAIbHOM pu3uku hitp://medphysics-irk.ru

V1. MaTepuajibHO-TeXHHYECKOe o0eciieyeHne JUCHMILTUHBI (MO1YJIs1)
6.1. YueOHo-12a00paTopHOE 000py/0BaHUE:

[TpakTudeckuie 3aHATHS 110 JAHHON TUCIUTUTHHE TPOBOISTCS B YICOHOM ayIMTOPUH IO PACTICAHHUIO.
JlaboparopHoe 06opyI0BaHUE HE MTPETYCMOTPEHO.

Ha ¢akynbrere nmeercst KOMIbIOTEPU3UPOBAHHAS ayIUTOPUS, IPEJHA3HAYECHHAS ISl CAMOCTOSATENbHON
paloThl, C HEOTPAaHUYEHHBIM JJOCTYIIOM B MIHTEepHET, cTaHAapTHBIE CPeICTBAMH ITPOCMOTpPA Mpe3eHTaluH
U APYTUX MaTepHaioB MO Kypcy.

Nmerorcs cnucky 3ajaHuil 1 METOIMYECKOE PYKOBOJICTBO B AJIEKTPOHHOM U IIEYaTHOM BHJIE, B TOM YHCIIE
B @aBTOPCKOM y4eOHOM IOCcOOuH.

6.2. IIporpamMHoe obecnieyeHue:

CrangapTtHble cepBUCHI ceTH VIHTEepHET, cCTaHAapTHBIE CPECTBAMHU MPOCMOTpPA MPE3EHTANN U JPYyTUX
MaTepHuasoB 110 Kypcy

6.3. TexHn4yeckue M JIEKTPOHHbIE CPeICTBA:

Jl11s mpoBeieHUs] MPAKTUYECKUX U JICKIIMOHHBIX 3aHATUN B Ka4eCTBE IEMOHCTPAIMOHHOTO 000pYyI0BaHUS
WCTIOJB3YIOTCS TIPOCKTOP, IKpaH U MeJIOBast TocKa. M cImomb3yroTest coBpeMeHHBIE 00pa30oBaTeIbHbBIE TEX-
HOJIOTUU: WH(GOPMAIIMOHHBIE (JIEKIIUHU U Tpe3eHTaruu B Power Point), mpoekTHble (My/IbTUMENA, BUIEO,
TOKyMeHTabHbIC (pritbMbl). Micnonb30oBaHue TI00AIBHONM KOMITHIOTEPHOM CETH TTO3BOJISIET 00ECTICUNTD
JOCTYIHOCTh MIHTEpHET-pECypCOB U PeaIn30BaTh CAMOCTOSTENbHYIO Pa0OTy CTYJIEHTOB, B X0JIe KOTOPOH
OHH MOTYT BBIYMTHIBATH HAyYHBIC CTATHH 110 TeMaM Kypca. Ha JIeKIusIX MOryT NCIOJIb30BaThCs MYJIbTH-
meauitabie cpeactsa: mpoektop (CASIO XJ-A241), nepenocnoit sxpan (Classic Solution,
T195x195/IMW-LU/B), HoytOoyk Lenovo B590. Ha ¢akysbreTe uMeeTcst KOMITbIOTEPU3UPOBAHHAS
ayIUTOpHS, MpeAHa3HAUYCHHAs JJI1 CAMOCTOSTENIbHOM paboThI, C HEOTPaHUYSHHBIM JIOCTYIIOM B MHTEp-
HET.
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Marepuanbl: Hay4HbI€ CTaTbU U MOHOTpa(UH U3 PELIEH3UPYEMBIX KYPHAJIOB, PACCMAaTPHBAIOIIUE COBpPE-
MEHHBIE [T0XO/Ibl U HCCIIEI0BaHUS B 00IaCTH aCTPOHOMHUHM.

VII. O6pa3oBaTe/ibHbIe TEXHOJIOTHHU

3amaun U3JI0KEHUS ¥ U3YUEHUS TUCIUIIMHBI PEATU3YIOTCS B CIEAYIOMHUX POopMax JesiTeNb-
HOCTH:

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

® INpPAaKTHYeCKHe 3aHATHS, HAIPABJICHHBIC HAa AKTMBU3ALMIO IO3HABATEIBHOU IEATEIBHOCTH
CTY/IEHTOB U IPUOOPETEHHsI UMU HABBIKOB PEILIEHHsI IPAKTUYECKUX M ITPOOJIEMHBIX 3a]a4;

® KOHCYJbTAIMHU — KCHEIEIBHO I BCEX KENAIOUIUX CTYACHTOB;

e caMoOCTOsITeJbHAsi BHeayMTOpHasi padoTa HampaBieHa Ha NpuUOoOpeTeHHe HABBIKOB CaMo-
CTOSTEJIBHOIO pELICHUS 3a1a4 110 JUCLHUILINHE;

e TEKYUH KOHTPOJIb 32 IEATEIbHOCTBIO CTYACHTOB OCYLIECTBIISAETCS HA JIEKIIMOHHBIX U IIPaK-
TUYECKUX 3AHATUAX B XOJE CAMOCTOSATEIBHOTO PEIICHU 3a1a4, B TOM YHCIIE Y TOCKH.

VI1Il. Ouenouynble MaTepuaJbl AJs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOH aTTecTAllUH
@DOH/T OIIEHOYHBIX CPEJICTB MPEACTABIICH B IPHUIIOKCHHH.
8.1.1. OueHo4HbIe CPEACTBA I BXOAHOTO KOHTPOJIS

HpOBO,I[I/ITCH OIIPpOC Ha IICPBOM 3aHATHUH.

8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
Tunvi KOHMPOJIAL YCREUWHOCMU OCBOEHUS NPOSPAMMbL CHLYOEHNOM:
® TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH;
® [IPOMEXKYTOYHas aTTecTalus (3auer);

Texylmuil KOHTPOJIb YCIEBAEMOCTU — 3TO IIPOBEPKA YCBOEHHUSI y4eOHOro Marepualia, peryspHo
OCYILIECTBIIsIEMAs Ha MIPOTSKEHUU CEMECTPA.

[IpomexxyTouHast arTecTanus (3a4eT) - ITO OIEHKA COBOKYITHOCTH 3HAHWM, YMEHUMN, HABBIKOB IO

JUCLIUIUIMHE B IIEJIOM MJIU 110 €€ pa3JieaM.
K Bugam KOHTpOIS OTHOCATCA:

o ycTHBIE (POPMBI KOHTPOJIS;

o NUCbMEHHBIE (POPMBI KOHTPOJIS;

o KOHTPOJIb C TOMOIIbIO TEXHUYECKUX CPEJICTB U MHPOPMAIIMOHHBIX CUCTEM.
K mpaouyuonnvim popmam KoOHmpoas OomHocamcsi:

o IIPOBEPKA BBINOJIHEHHSI JOMAILITHETO 3aJaHUs

o 3a4er

o TECT

o KOHTpOJIbHAs paboTa

8.1.3. OueHo4HbIe cpeacTBa I MPOMEKYTOYHON aTTeCTALMHU
[IpomexxyTounas arrectamust IpoBOaUTCS B (hopme 3auéTa.

Texkymas arrecTauus MPOBOIUTCA eKeHenenbHO. Kputepuii popmMupoBaHus OIEHKH — MOCEIaeMOCTh
ayJIMTOPHBIX 3aHATUN, aKTUBHOCTh CTYJICHTOB Ha 3aHATHUAX, YPOBEHb MOJATOTOBKH K CEMUHApPaM, BBITIOJ-
HEHHE JJOMAIIHUX paboT.

IIpomexyTouHas arrecranus (3a4er) MPOBOIUTCS B YCTHOU (hopme mo Omieram, KOTOpPBIE COAEpKAT
OJTHO 33JIaHU€ C TEOPETUYECKUMH U MPAKTHICCKUMU IJIIEMEHTaMHU.
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IlepeyeHb KOHTPOJIBHBIX BOIPOCOB /ISl CAMOCTOSITEIbHOI PadoThl CTYIEHTOB

1. XuMUYECKUEe CBSI3U. THUMBI XMMHYECKHUX CBS3€M. DJIEKTPOHHOE CTPOEHHUE aTOMOB. YpaBHEHUE
[Ipenunrepa. KBanToBble uncia.

2. [lepuonuueckuii 3aKoH U nepuoauueckas cucrema sieMentoB JI.1. Menaeneesa. Pactipenenenue
3JIeKTPOHOB 10 opouTasiM. [punmun [aynu, npaBuno Xynaa. [IpoyHOCTh XUMHUECKUX CBS3EH.

3. OcHoBHBIE Onpe/IeIeHUs] TEPMOAMHAMUKH (Da30BbIX paBHOBECUH (BUbI TEPMOJINHAMUYECKUX CHU-
cTeM, moHsATUE (asbl, COSAMHECHHSI M TBEP/bIe PACTBOPBI, CIIABBI, TETEPOTCHHBIC PABHOBECHUS, XUMUYE-
CKUI MOTEHIMAN, BAPHAHTHOCTh CUCTEMbI, PABHOBECHBII KO3(DPUIIMEHT pacTipeieNICHus).

4. I'paduueckoe onmcanue (a3oBeIX paBHOBecHil ((pa3oBbie nuarpamMmsbl, (a3zoBbIE MPEBPAILICHHS
IIEPBOT0 U BTOPOTrO POAA, IPUHIIMIT HENPEPHIBHOCTH, IPUHIIUIT COOTBETCTBUS)

5. [Tpumeps! pa3oBBIX AUarpamMm OJHOKOMITOHEHTHBIX cucteM. [Ipasuio ¢a3 ['uboca.

6. [TpaBuna mocrpoeHust Gpa3oBbIX AUarpaMm B koopauHatax T-X (IIOHATHE KOHOABI, IPABUIIO PblYa-
ra)

7. JluarpaMmbl ¢ HEOIPaHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B KHJIKOM M TBEPAOM COCTOSIHU-
ax. Koapdunment pacnpenenenusi.

8. T-X nuarpammbl (a3oBbIX PaBHOBECHM JBOWHBIX CHUCTEM C OIPAaHUYEHHOW pPAaCTBOPHUMOCTBIO.
JlnarpamMmbl (a30BBIX PABHOBECHH C 3BTEKTUYECKUM U C IEPUTEKTHUECKUM MPEBPAIICHUEM.

9. da30Bble JUarpaMMbl TPOMHBIX CUCTEM.

10. Toueunsie nedekTbl. Acconnanuy TOYEYHBIX IePEeKTOB (KOMIUIEKCHI). McTrounukn o0pa3oBaHUs

TOUYEYHBIX J1e(heKTOB. BiusHue ToueuHbIX JePEeKTOB Ha CBOMCTBA MaTepHaoB.
11.  Jucnokauuu (Bexrop broprepca. Tunsl aucnokanuil. Yopyras sHeprus AJis JUCIOKaUi)

12. Kpurepuii ®@panxka. baprepsi [laiiepica. 3akon [lImuara.

13. BzanmopeticTBue quciokanuii ¢ TouedHbIMA AeekTaMu. ICTOUHUKH 3apOXKACHUS TUCTOKAIHA.
14.  JIByxMepHble U TpexMepHble HecoBepIleHCTBa. (BuyTpudasubie n Mexdasznpie rpanuisl. Makpo-
Y MUKPOHAIPSKEHUS ).

15.  Ilpumecu B NOAYNPOBOJHUKAX U IUAJIEKTPUKAX (HEU30BAJICHTHBIE U N30BAJICHTHBIE JIETHPYIOLIHUE
npuMecH, (POHOBBIC TIPUMECH).

16.  JIBwxyuMe CuiIbl U pa3HOBHJIHOCTH IpoueccoB aupdysun. KonnyecTBeHHbIE 3aKOHOMEPHOCTH
maddy3un (3aKoHbI TUPPY3Un).

17.  Bo3moxHble aTOMHBIE MexaHu3Mbl Auddy3un. OcHoBHBIE mapamMeTpsl TUG Y3UH 1 METOABI UX
onpenaeneHus (YpaBHeHue AppeHuyca, SHEprusl akTuBauuu AupPpy3un).

18.  BuusHuHE CTPYKTYpHBIX HECOBEPLICHCTB Ha CKOPOCTh U MapaMeTpbl AU(GQy3un (rpaHUYHAs U M0-
BepxHocTHas nuddysus, camoauddysus u rerepoauddysus).

19.  MexaHM3MBbl pOCTa KPUCTAIIIOB M3 PACIUIaBOB U pacTBOpoB. OOpa3zoBaHKEe U POCT 3apoJIblIei HO-
BOH (pa3bl.

20.  OcHOBHBIE METO/IbI BHIPALIMBAHUS MOHOKPHUCTAIIIIOB.

IIpu oneHKe 3HAHUI U YMEHUH YYUTHIBACTCH:

ITIOHUMAaHNE U3YyYEHHOTO COJEpkKAHUSA, CAMOCTOSITEIBHOCTD CYK/ICHHM, CTEIIEHb CUCTEMATU3ALMK U TI1Y-
OWHEBI 3HAHUI;

CoJIepKaHME YMEHUS U BO3MOXKHOCTb €70 IPUMEHEHUS B IPAKTUYECKON NEATEIbHOCTH;

HaJINYME OINOOK, UX KOJUYECTBO, XapaKTep U BIUSHHE HAa KAU€CTBO BBIMOJIHEHHON pabOThl, BpEeMEHHOMN
HOPMAaTHB.

B npouiecce koHTpoIIs TpoBepsieTcs: cPOPMUPOBAHHOCTD CIIEIYIOMIMNX MTPOGECCHOHATbHBIX KOMITETEHIINH:
Crnioco0OeH aHanu3upOBaTh COBPEMEHHOE COCTOSIHUE METOJIOB U TEXHOJIOTUI MON(UKAIIMH CBOWCTB HAHOMa-
TEPUAIOB U HAHOCTPYKTYD;

Crnioco0OeH nMpoBOINTH HAyYHBIE UCCIIEJOBAHUS KaK CAMOCTOSATENBHO, TAK U B KOJUIEKTUBE.

Braneer coBpeMEHHBIMU TEXHOJIOTUAMH MPOBEJICHUS SKCIIEPUMEHTANIBHBIX U TEOPETHYECKUX HAYYHBIX HC-
CJIEZIOBAaHUM C UCHOIB30BAHUEM, B TOM UHUCIIE, CJI0KHOIO (PU3NIECKOr0 000PyAOBaHUA. Y MEET M0JIb30BaThCs
IPU TPOBEJICHUU HAyYHBIX UCCIIEIOBAaHUNA COBPEMEHHBIMH NH()OPMALMOHBIMU TeXHOIOrHAMHU. O000ImaeT
OTE4ECTBEHHBIN U 3apyOe)KHBIN OIBIT IPOBEICHHS HAyYHBIX UCCIEI0BAaHUI B CBOCH 001aCTH UCCIIEJOBAaHHM.
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Honorcen snamo:

OCHOBHBIC (PH3UKO—XUMHUYECKHIE 3aKOHOMEPHOCTH, ONIPEISIISIFOIINE CBOMCTBA MaTEPHAIIOB JIEKTPOHHOM
TEXHHKH;

TEPMOJIMHAMUYECKUN U KUHETUUECKUI METO/Ibl aHAJIN3a U UX IPUMEHEHHUE MTPU MOJYYeHUH MaTeprajIoB
Y KOMIIOHEHTOB TBEPAOTEJIbHOM 3JIEKTPOHUKH;

OCHOBHBIC MOJIOKECHHSI PU3nveckor XuMuu (ha3 MepeMEeHHOT0 COCTaBa U €€ MPUMEHEHHE ISl YIIpaBIie-
HUSI COCTaBOM M CBOMCTBAMM MaTEPHUAJIOB AJIEKTPOHHOU TEXHUKH.

ymembu:

MPOBOJUTH TEPMOJIUHAMUYECKUE U KUHETUYECKUE PACUEThI YCIOBUM MOJYYEHHUS] MaTEpUATIOB AJICK-
TPOHHOM TEXHUKHU C 3aIaHHBIMU CBOWCTBAMHU;

MIPOBOJIUTH aHau3 (pa3oBbIX paBHOBeCH Ha ocHOBe T—x m P—T—x amarpamMm cOCTOSIHHS TIOJTYIIPOBO/I-
HUKOBBIX CUCTEM ]ISl BBIOOpA YCIIOBUW IPOBEICHUS MPOIIECCOB TOMYyUEHUS, OYMCTKH U JICTUPOBAHUS
MOJIYNPOBOTHUKOBBIX MAaTEpPUAJIOB.

6/1a0embn:

MeToaMH (PU3HKO-XUMHUYECKOTO aHaJIM3a MaTePUAJIOB U IIPOLIECCOB AIICKTPOHHOM TEXHUKH.

[Iporpamma cocrapiiena B coorBercTBuH ¢ TpeboBanusmu OI'OC BO no HampaBieHUIO TOATOTOBKU
11.03.04 DneKTpOHMKA M HAHORJESKTPOHHUKA.

Pa3zpadorumnk:

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

[IporpamMma paccMoTpeHa Ha 3aceiaHuu Kadeapsl o011l 1 SKCTIEpUMEHTATEHON PU3UKU

«31» suBaps 2023 r.
[potokon Ne _7 j/
3aB. kadeapoii ’:?7 / I.¢.-M.H., mpodeccop A.A. 'aBputok

Hacrosimas nporpamMmma He MoxkeT ObITh BOCIIPOM3Be/eHA HU B Kakoi ¢opme 0e3 mpeaBapuresb-
HOI'0 MMCbMEHHOI0 paspemieHust Kadgeappi-pa3padoTyuKa NpPorpaMmsl.
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