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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 CniocoGeH yuyacTBOBaTh B MPOBEICHUN TEXHOJOTHYECKHUX MPOIIECCOB H3TOTOBICHUS
MaTepHaiOB JIEKTPOHHOM TEXHUKHU, MUKPO- U HAHORJIEKTPOHUKHI
N]I-1 3naeT 6a30BbIC TEXHOJIOTHYECKHE MTPOIIECCH M3TOTOBJICHUSI MATEPHUAJIOB DJICKTPOHHOM
TEXHUKH, MUKPO- U HAHODJIEKTPOHUKH

2. [IK-4 CnocoGeH yuacTBOBaTh B MPOSKTHPOBAHUH UHTETPAIBHBIX CXEM
N1-2 IeMOHCTpUpYET 3HAHUE COOTBETCTBHUS TEXHOJIOTHH MPOU3BOJICTBA U MPOIecca
MPOEKTUPOBAHUS UHTETPATBHBIX CXEM

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanuzanmu: KommberorepHoe 3aganue
1. KM-1. PentrenodasoBbiii ananu3 (JlaboparopHas padora)
2. KM-2. llepuBarorpadudeckuii ananu3s (JlabopatopHas padora)

Dopma peanuzaruu: [Tucemennas padota
1. KM-5. ®u3nko-XxuMHUYECKHE OCHOBBI TEXHOJIOTHH JICKTPOTEXHUUECKUX MAaTePUaIOB
(KonTponbHas pabota)

®opma peanuzaruu: CmemanHas popma
1. KM-3. OcHOBBI TEXHOJIOTHUH 3JIEKTPOTEXHUUECKUX MaTepHaios (JJaboparopHas paboTta)
2. KM-4. Metoas! uccienoBanusi HaHOCTPYKTYp (JlabopaTopHast pabota)

BPC aucuunjavHbl

5 cemectp
Beca KOHTpOIBHBIX MeponpusITHii, %o
HNunekc KM- | KM- | KM- | KM- | KM-
Paznen nucuuImimHb! KM- 1 5 3 4 5

Cpok KM: 3 6 9 12 14

1. Ctpoenne aTroMoB U MOJIEKyJ. BBeieHne B Teoputo

CHMMETPHHU.
1.1. Ctpoenue aToMOB U MOJIEKYJT +
1.2. [Tonstue "kpucramn". D1eMeHTbl TEOPUU TPYIII. +

2. CTpoeHHEe KPUCTAILIOB.

2.1. Kpucramisl ¢ NEpHOINYECKON CTPYKTYPOU +




2.2. JledekThl B KprcTaLIax

3. OCHOBHBI TEXHOJOTUH IMOJIYYCHH KPHUCTAJIIIOB,
KCPAMUUCCKHUX MATCPUATIOB.

3.1. ®a3oBbIe AMArpaMmbl

3.2. TexHONOruu pocTa KPUCTAIIIOB

3.3. Kepamuueckasi TEXHOJIOTHS

4. OCHOBBI TEXHOJIOTUU MMOJIYy4YCHHA KOMITO3UIIMOHHBIX
MaTCpHraJIoB, IJIICHOK.

4.1. KoMno3uuroHHble MaTepraibl

4.2. OCHOBHBIE METO/IbI IIOJYYEHHUS] TOHKUX TUIEHOK

5. MccnenoBanue Q)HSHKO'XHMI/I‘IGCKI/IX CBOMCTB
QJICKTPOTCXHUYCCKHUX MATCPUAJIOB.

5.1. Pentreno¢azoBsiii aHamm3

5.2. lepuBarorpadudyecKuii aHaIn3

Bec KM:

20

20

20

20

20

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud

BPC kypcoBoii paGoTbsl/mpoexTa

5 cemectp
Beca KOHTPOJIBHBIX MEPOIIPUATHH,
%
Pazgen nucumruiiHbl Wanexc KM-1 | KM-2 | KM-3
KM:
Cpox KM: 6 12 15
[ToaroroBka TEXHOJIOTHYECKOM, MOAETBEHOM YaCTH MPOEKTa +
[ToaroroBKa 9acTH, CBA3aHHOHN C MPUMEHCHHEM TEXHOJIOTHH, MOJICITH K +
KOHKPETHBIM MaTepuaiam
[ToaroroBka oTyeTa, MPE3EHTAINH, BRICTYIUICHHS 10 TIPOCKTY +
Bec KM: 30 30 40




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
I1K-3 N-1nk-s 3naer ©6a3oBble | 3HATH: KM-1. Pentrenodasoserit ananus (JlabopaTopHas padbora)
TEeXHOJIOTHYecKue mpouecchl | 1. DU3nKo-xuMru4ecKue KM-4. Metonb! uccienoBanusi HaHOCTpYKTYp (JIabopaTopHas padora)
U3TOTOBJIEHUSI MaTE€pUaJIOB | OCHOBBI IOJYUYCHUS
JIEKTPOHHOU TEXHUKH, | STEKTPOTEXHUUECKUX
MHUKpPO- ¥ HAHODJIEKTPOHUKH | MaTepHaIoOB
YMeTs:
1. IlpoBoanTh
nepuBatorpadudeckuit
aHaJIN3
[1K-4 N-2nk-4  JlemoHcTpupyeT | 3HaTh: KM-2. JlepuBatorpapudeckuii ananus (Jlabopatopnas pabora)

3HaHHE COOTBETCTBUS
TEXHOJIOTUU  TPOU3BOJICTBA
u nporiecca
POCKTHUPOBAHUS

HHTEIrpaJIbHBIX CXEM

2. OCHOBBI TEXHOJIOTHH
MOJTyYeHUs KPUCTAJIIOB,
KepaMHUYECKHX,
KOMITO3UILIMOHHBIX
MaTepHaJioB, TUIEHOK

3. OCHOBBI CTpPOEHUS
KPHUCTAJIIOB, CHMMETPHH,
3JIEMEHTBI TEOPUH TPYIIIT
YMers:

3. [IpoBoauThH
PEHTIE€HOCTIEKTPaIbHBIN
aHaIu3

2. IIpoBoauTh
peHTreHo¢a3oBbIi aHAIN3

KM-3. OCHOBBI TEXHOJIOTHH AJIEKTPOTEXHUIECKUX MAaTEPHAIOB
(JTabopaTopnas pabora)

KM-4. Metonb! uccienoBanusi HaHOCTpYKTYp (JIabopaTopHas pabora)
KM-5. ®u3uKko-XUMHUYECKHUEe OCHOBBI TEXHOJIOTUH 3IEKTPOTEXHUYECKUX
marepuanoB (KonrponbHas padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KM-1. PenTrenoga3oBblii aHa1u3

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBedeHHs KOHTPOJBLHOro MepomnpusaTus: JlaGoparopuas pabora mo Teme
PentrenodasoBbiii aHamu3

KpaTtkoe conepkanue 3a1aHusi:
JlaGopaTtopHas pabota 1o Teme PentrenodaszoBpiii aHaIn3

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3gate: 1. ®Dusuko-xuMmuyeckKue 1.KM-1 31are 1. OOBACHUTE MEXAHU3M BO3HUKHOBEHUS
OCHOBEI MOJTyYECHUS PEHTTEHOBCKUX PE(IICKCOB.
AJIEKTPOTEXHUYECKUX MATEPHUAIOB 2.KM-1 3Hats 2. @opmyna bparra-Bynbda. Cmbica

BXO/SIINX B HEE ITOHATHIA.
3.KM-1 3nath 3. OCHOBHBIC IPUHITUIIBI U L[ETU
KOJIMYECTBEHHOI'0 U KaueCTBEHHOT0 PDA.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABICHHUE AJIS PEIICHUS 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-2. KM-2. /lepuBaTorpauyeckuii aHajim3

®opmbl peaausanun: KomnbroTepHoe 3a1aH1e

Tun koHTpoBLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpoueaypa mnpoBeaeHHsi KOHTPOJbHOro Meponpustusi: JlaboparopHas paGora 1o Teme
JepuBarorpaduueckuii ananms

Kpatkoe cogepxxanue 3agaHusi:
JlaGopatopHas pabota 1o Teme /lepuBarorpaduyeckuii aHamu3

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3uatb: 2. OCHOBBI TEXHOJIOTUU 1. KM-2 3nare 1 Cytb MeTona nuddepeHnnanbHoro
MOJTyYeHUs KPUCTAJIJIOB, TEPMUYECKOT0 aHAJIN3A.




KEpPaMUYECKUX, KOMITIO3UIIMOHHBIX 2. KM-2 3nath 2 CyTh M€TO/Ia TEPMOTPABUMETPHUIECKOTO
MaTepHaioB, MICHOK aHaM3a.

3. KM-2 3nath 3 CyTbh MeTOABI AepUBATOTPAGUIECKOTO
aHaJIn3a

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinerus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITM 3aJIaHUE NMPEHMYILECTBEHHO BBITIOJHEHO

KM-3. KM-3. OcHOBBI TEXHOJIOTHH JIEKTPOTEXHHYECKHUX MaTEPHAJIOB

®opmbl peanusanun: Cmenrannas popma

Tun KOHTPOJABLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeeHuss KOHTPOJIbHOTro Meponpusitus: Jlaboparopuas padora mo reme OCHOBBI
TEXHOJIOTUH JIEKTPOTEXHUICCKUX MATEPUATOB

KpaTKOC CoA€CpKaHUuE 3alaHUA:
Ha6opaTopHa$1 pa60Ta 1o Teme OCHOBBI TEXHOJIOTHHI QJICKTPOTCXHUYCCKUX MATCPHUATIOB

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3uare: 3. OCHOBBI  CTpPOEHUS 1.KM-3 3nate 1 3auem Hy>XKHBI MOHOKPHUCTAJLIBI?
KPHCTAJUIOB, CUMMETPHH, 2.KM-3 3Hatb 2 Yem onpezensercss aHU30TPOIHS
DJIEMEHTBI TEOPUU TPYIIII CBOMCTB MOHOKpHcTauIa? YTo Takoe KpUCTAIUIU3ALIHS.

3.KM-3 3nath 3 Teopernueckas u ¢pakTudeckas
TeMIIepaTypbl KPUCTAIUIN3ALIUH.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENBHO" BHICTABIISETCS
€CIIM 33JJaHue MPEUMYIIECTBEHHO BHITIOJTHEHO




KM-4. KM-4. MeToabl uccjief0BaHUSI HAHOCTPYKTYP

®opmbl peanuzanun: Cvemannas Gopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeieHNs1 KOHTPOJIBLHOT0 MeponpusaTusi: JlaboparopHas padota o reme MeTosl
UCCJIE0BAHNS HAHOCTPYKTYD

KpaTkoe cogep:kanune 3a1aHus:
JlaboparopHnas pabota 1o reme MeTo/1bl HCCiIeI0BaHUS HAHOCTPYKTYP

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMers: 1. IIpoBoauTh 1.KM-4. ymets 2 ®usndeckue nporeccsl 00pa3oBaHus
nepuBarorpaduyecKuii aHamus3 0’K3-3JIEKTPOHOB.
2.KM-4. ymets 3. MeTobl vcclieJoBaHUsI TOHKUX
TJICHOK.
YmeTs: 2. [IpoBoauTH 1.KM-4. ymets 1. Ha kakoit xapakTepHo# riryonHe
peHTreHo(a30BbIi aHAIN3 00pa3yroTCs 0&KI-3JIEKTPOHBI U C KAKOH BO3MOXKHO UX
JETEKTUPOBATH?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "0TINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENHHO" BBICTABIISETCS
€CIIM 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-5. KM-5. ®u3MK0-XHMH4YeCKHE OCHOBBI TEXHOJIOTHH JJICKTPOTEXHHYECKHUX
MaTepHaJIoB

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTposbHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJILHOTO MeponpusaTusi: KoarponpHas padora mo reme Ousnko-
XUMUYECKHE OCHOBBI TEXHOJIOTHH JIEKTPOTEXHUYECKUX MATEPUAIIOB

KpaTlcoe CoA€cpKaHME 3alaHUA:
KOHTpOJ’IBHaSI pa60Ta mo TeMe PU3UKO-XUMUYECKHE OCHOBEI TEXHOJIOTUHN

SJICKTPOTEXHUUCCKHUX MATCPpUAIOB

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

VYMeTs: 3. [TIpoBoaUTH 1.KM-5. ymerb 1. UTO moHMMaETCs MOJ ClIEKaHUEM
PEHTIE€HOCIIEKTPAJIbHbINA aHAIIN3 kepamuku? KakoBa riaBHasi IBMXKYLIAsCS CUJia
rporiecca CreKaHus?




2.KM-5. ymets 2. Kakrie OCHOBHBIE TPUHIIMITBI
UCTOJIB3YIOTCS TPU BHIOOPE PEKUMA CHICKAHHS
KepamMuKu?

3.KM-5. ymers 3. KakoBa riaBHasi ABMXKYIIAsICS CUIIa
poliecca CrieKaHusi KepaMuKu?

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIONHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

buner 1 npumep

1. KBaHTOBO-MEXaHHUYECKOE ONMMCAHUE aTOMHBIX cucTeM, ypaBHeHue llIpenunrepa. ATomHble
opOuTay.

2. Knaccugukanus MeTo10B BbIpAIllMBaHUs KPUCTAJUIOB. MeTo/1 30HHOM KpUCTaNIU3aLIH.
MeTto/1b1 BbIpallliBaHus U3 PaCTBOPOB.

3. Cytb nepuBarorpaduueckoro ananuza. OnpeaeneHie xapakTepa XMuMUYECKOH peakiuy,
pacueT Macc KOMIIOHEHTOB.

IIpoueaypa nposenenus
OTBETHI IO OuiteTam

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuust/Uuankarop: NJI-1nk-3 3HaeT 6a30Bble TEXHOIOTUYECKUE TPOIIECCHI
M3TOTOBJICHHS MAaTEPHUAJIOB AJIIEKTPOHHON TEXHUKU, MUKPO- U HAHODJIEKTPOHUKU

Bonpocel, 3a1anns
1. KBaHTOBO-MEXaHMYECKOE OMMCAHUE aTOMHBIX cucTeM, ypaBHeHue [lIpeaunrepa. ATomHbIe
opOuTaIu.
2.Knaccugukanusi KOMIIO3UIMOHHBIX MAaTEPUATIOB. APMUPYIOIIHNE SJIE€MEHTBHI.
3.Knaccugukaius KOMIO3UIMOHHBIX MaTepHaaoB. MaTpuyHble MaTepUabl.
4.ATOMHBIE MEXaHU3MbI, BO3HUKAIOIIME TIPU CIICKAHUU.
5. TBepao¢aznoe cnekanue. Kunetnka cnexanus.
6.Kpucrannnueckue u amop¢Hblie TBepable Tena. CrekaHue U pocT 3epHa.
7.3aBUCUMOCTBH CKOPOCTH IpoIecca KPUCTAIM3AMHA U MUKPOCTPYKTYpPBI CIIMTKA OT YUCIia
3apOJBIIIEH U UX CKOPOCTH POCTA.
8.Da30Bble AMAarpaMMsbl. JIByXKOMIIOHEHTHBIE CUCTEMBI.
9.®a3o0BbIe quarpaMmbl. OTHOKOMIOHEHTHBIE CUCTEMBI.
10.YcnoBus nzorepmuyeckoro pasHosecus. [Ipasuiio ¢a3 ['mb6ca.
11.Knaccudukanus nepexron B kpucramwiax. Jucnokamuu. @a3oBeie rpaHUITB.
12.Knaccuduxanus nedexroB B kpuctauiax. Toueunsle nedekTsl. Mexx3epeHHbIe IpaHHIIbI
13.130CcTpyKTYypHOCTD, CTPYKTYpHBIE TUIIBL. Kitaccudukaius CTpyKTypHBIX THIIOB.
14 Kpucramnorpaduyeckue cucreMsl. MexayHapoiHble 0003HAYEHHS KJIACCOB CUMMETPHH.
Onepanuy CHMMETPUN KPUCTAILIA.
15.0npenenenne rpymnisl, OCHOBHBIE CBOWCTBA IPYIIL.
16.Ileproanueckre U anepuoinyeckue KpucTauibl. TepMHUHBI, UCIIOIb3yEeMble JIJIsl OMUCAHUS
pEAIbHBIX KPUCTAJIJIOB WM MX UIE€AIN3UPOBAHHBIX MOJEIEH.
17.Teopust MONEKYISPHBIX OpOUTANIEH.
18.Teopust BaJIeHTHOM CBSI3U
19.Mexanu3msbl pocTa rpaHedl KpUCTAJIOB.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kaxas napopMarust MoxKeT ObITh IOTy4€Ha U3 TEPMOIPaBUMETPUUECKOr0 aHaIn3a?
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OTBeThI:
H3meHenune macchl o0pasia npyu M3MEHEHUH €ro TeMIIEPaTyphl
Pa3nuia remMnepaTyp UCCIIeayeMOro U 3TAJIOHHOTO 00pa3ioB
BenununHa BbiensieMoid WK MOTIoMaeMoi pH (pazoBOM MPEBPaALICHUH TEILIOTHI
Bepusliii otBet: Mi3MeHeHne Macchl 00pasia npu U3MEHEHHH €ro TEMIIEPaTyphl
2.Kaxkas undopmarus MokeT ObITh MoTy4YeHa u3 quddepeHanTbHOro TePMHUIECKOro
aHasnza?
OTtBeTsI:
M3meHeHne Macchl o0pasia mpyu M3MEHEHUH €T0 TeMIIEPATYpPhI
3aBUCUMOCTBH MacChl OT BpEMEHU
Bennuuna BeIIEISIEMO WITH MTOTIIOMIAEMON TIpU (pa30BOM MPEBPAILIEHUH TETLIIOTHI
Bepnriii orBeT: BenmnunHa BeIesseMON WK TIOTJI0MAEeMOM IpH pa30BOM IIPEBPAILICHUH
TEILIOTHI
3.YT0 Takoe KOPYHIOBOE YHCIIO U JIJIsl YETO OHO UCIOJIb3YeTCs?
OTBeTHI:
OTHOIIICHNSI MHTCHCUBHOCTEH HanboJice MHTEHCUBHBIX JIMHU# BeriecTBa U kopyHaa (a-Al203)
B cMecH, cozepakareit o 50 Bec.% xomMnoHeHToB. Vcnonb3yercs i NpoBeASHUS
KOJIM4ecTBEHHOTO PDA.
Kpucramnmmaeckas cucrema. st uaeHTHGUKAMA CAMMETPUH (a3bl.
W3mepeHHas M paccuuTaHHas IJIOTHOCTD BellecTBa. [ onpenenenus mioTHOCTH.
Bepnprii otBeT: OTHOIICHHUS MHTEHCUBHOCTEH HanbOoJIee MHTCHCUBHBIX JIMHUH BEIIECTBA U
kopyHaa (0-Al203) B cmecu, coaepkaieii mo 50 Bec.% koMrnoHeHTOB. Mcnionb3yeTcst [ist
MPOBEACHUS KOJIMUYECTBEHHOTO POA.
4.Kaxkas nundopmanus coepkurcs B 0aHKe MOpOoIIKOBbIX JaHHbIX [CDD?
OTBeTHI:
XuMuyeckyro Gopmyiy, CTpyKTypHas hopMyia, KpuCTaIIH4YecKasi CUCTEMA,
MIPOCTPAHCTBEHHAA PYIINA, TapaMETPhl JJIEMEHTAPHON AYEUKN KPUCTAJUIMYECKON PEIIETKH
Yucno GopMyNbHBIX €IMHUIL B 2JIEMEHTAapHOH stueiike, nuaexkcsl Mumnepa hkl peduiekcos,
paccuuTaHHas ¥ U3MEPEHHAsI TNIOTHOCTH BEIIECTBA, KOPYHIOBOE YHCIIO, TApaMeTp KadyecTBa
TAHHBIX, CBEJIEHUSI O HEKOTOPBIX (PU3NYECKUX CBOMCTBaX (ha3bl
Bce BbIle IepeyncaeHHoe
Bepseiit otBeT: Bee Bblle NepeunciIeHHoe

2. Komnerenuust/Muauxarop: M/1-2nk-4 JleMOHCTpUpYET 3HAHNE COOTBETCTBHS TEXHOJIOTHH
IIPOU3BOJCTBA U IIPOLIECCA TPOCKTUPOBAHUS HHTEIPAIBHBIX CXEM

Bonpocsl, 3aganus
1.0OnpeneneHue CTPyKTYpbl, IapaMeTPOB pEeIIeTKH, UIeHTU(DUKALUSA (a3 C TOMOILBIO
peHTreHo¢a30BOro aHaIu3a.
2.3anaun pentreHorpaguu. [TonyueHue u npuposa peHTTeHOBCKUX Jiyueil. Y paBHeHUe
Bynsga-bparra.
3.2nexTpoduznueckue cBOicTBa KOMIIO3UIIMOHHBIX MAaTEpHAJIOB.
4.TexHoNmorn4yeckre MeTo/1bl MOJTYYEHHs] KOMITO3ULIMOHHBIX MaTEPHAJIOB.
5.Bujel, cBOICTBA M TEXHOJIOTMYECKHE METO/IbI ITOY4EHHSI apMUPYIOLINX KOMIOHEHTOB.
6.Knaccugukarus MeToI0B BBIpAIIMBAHUS KPUCTAILIOB. MeTO/T 30HHOM KPUCTATU3AIIH.
MeTto1b1 BeIpallliBaHUs U3 PaCTBOPOB.
7.Knaccudukanus MeTo10B BeIpaliuBanus kpucramioB. Meron bpumkmena-Crokbaprepa.
Meron Bepneins.
8.Cytb nepuBarorpaduueckoro ananuza. Meroa nuddepeHanibHOro TepMUIECKOro aHaIH3a.
TepmorpaBumeTpus.
9.Knaccudukamnus MeTo10B BeIpamuBaHus kpucramioB. Meroa Kupomynoca. Meton
BBITSITMBaHUA Y0OXpanbCKOro.
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10.Cytp nepuBarorpaduyeckoro ananausza. OnpeneneHue XxapakTepa XMuMHUUECKONW Peakiiny,
pacueT Macc KOMIIOHEHTOB.

11.Metoapl, OCHOBaHHbIE HA UCTTAPEHUH MUILIEHU

12.Metonbl, OCHOBaHHBIEC HA PACIbUIEHUH MUILIEHU

13.0OcaxxaeHnn u3 ra3000pa3HbIX TPEKYPCOPOB

14.OcaxxaeHue miIeHOK U3 )KUJIKUX PacTBOPOB IIPEKYPCOPOB

15.251eKTpOXUMUYECKHE METO/Ibl OCAXKJICHUS TNIEHOK

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.3auem npu PDA ucnosnp3yercst BHyTpPEHHUN 3TaJIOH?
OTtBeTsI:
Uto0b1 OoJiee TOUHO U3MEPUTh HHTEHCUBHOCTH PEHTI€HOBCKUX ITHKOB
YroObl 60s1€€ TOYHO U3MEPUTH YrOJl IETEKTOpa UK Yrodl Au(pakiuy (Yroa Mexy naJaroum
U 1u(parupoBaBIINM JyYaMH) PEHTTEHOBCKHUX ITHKOB
YroObl 60s1€€ TOYHO U3MEPUTH IJIOTHOCTH UCCIIEAYEMOro 00pa3ua
Bepusriit otBet: UT0OBI 60J1€€ TOYHO H3MEPUTH YrOJl IETEKTOPA WIH Yroil Tu(paKIuu
(yros Mexy najilaloliuM U AudparupoBaBIIUM JIydaMH) PEHTT€HOBCKHX ITMKOB
2.Temneparypa KOHIPY3HTHOT'O IJIaBJIEHUS - 3TO
OTtBeTsI:
Temneparypa, Ipu KOTOPOU TBEPIOE BEUIECTBO MPEBPALLAETCS B KUIKOCTh OJMHAKOBOTO C
HUM XHUMHYECKOTO COCTaBa
Temmeparypa, mpu KOTOPO# O7HA TBepaast (asza mpeBpamaercs B APYryto TBEPAYIO a3y mroc
XKHUJIKOCTb, IpryeM 00€e HOBbIE (ha3bl UMEIOT COCTABbI, OTIMYAIOIIMECS OT COCTaBa UCXOAHOTO
BEILECTBA.
Temmnepatypa, Ipu KOTOPOH TBEPIOE BELLECTBO NPEBPALLAETCS B TBEPJOE BELIECTBO APYIOro €
HUM XMMHYECKOI'O COCTaBa
Bepnbnlii orBet: Temneparypa, Ipu KOTOpOH TBEPAOE BEILECTBO MPEBPAILAETCS B
KHUJKOCTh OJJMHAKOBOTO C HUM XMMHYECKOI0 COCTaBa
3. TemnepaTypa HHKOHTPY?HTHOI'O IIJIABJIEHUS - 3TO
OTBeThI:
Temneparypa, Ipu KOTOPOU TBEPIOE BELIECTBO MPEBPALIAETCSA B KUIKOCTb OJUHAKOBOTO C
HUM XMMHUYECKOI'O COCTaBa
Temmneparypa, pu KOTOpPOH 0iHA TBepast (pas3a mpeBpalaercs B APYryro TBEPAYIO a3y MmiIoc
KUAKOCTb, IpUUeM 00€ HOBbIE (pa3bl UMEIOT COCTABbI, OTIIMYAIOILIUECS OT COCTaBa UCXOAHOIO
BEILECTBA.
Temneparypa, Ipu KOTOPOM TBEPIOE BELIECTBO MPEBPALIAETCS B TBEPAOE BEIIECTBO IPYroro ¢
HUM XUMHUYECKOI'O COCTaBa
Bepwnrriit orBeT: Temneparypa, mpu KOTOpoi ofHa TBepas (paza mpeBpaiiaercs B Ipyryro
TBEPYyI0 (pa3y MIIOC )KUIKOCTh, pHUeM 00€ HOBbIE (pa3bl HMEIOT COCTABHI,
OTJIMYAIOIIHECA OT COCTaBa UCXOAHOTO BEIIECTBA.
4.9BTEKTHKA - 3TO
OtBerTsI:
HonBapuanTHas Touka, B KOTOPOU XKHUAKOCTb HAXOAUTCS B PABHOBECUHU C ABYMS TBEPABIMHU
dazamu A u B, npu 5TOM coCTaB )KUIKOCTH JIEKHUT MEXKAY COCTaBaMHU ATHX TBEpIbIX (a3
MHuBapuaHTHas TOUYKa, B KOTOPOH kuaKast pa3a HaXOIUTCs MPH JAHHBIX JABJICHUU U
TEMIEPAaType B UHKOHTPYSHTHOM PaBHOBECHH C JABYMsI TBEpAbIMU (azaMu, IPU 3TOM COCTaB
KHUJIKOH (a3l JISKUT 3a MpeieaMu COCTaBOB TBEPBIX (a3
Bepnsiit orBeT: HoHBapnaHTHas TOUKa, B KOTOPOM )KMJIKOCTh HAXOAMUTCS] B PABHOBECHH C
IBYMs TBepAbIMH (pa3amu A u B, ipu 3TOM cOCTaB )KUIKOCTH JIEKHUT MEXKIY COCTaBaAMU
3THX TBEpAbIX (a3

12



II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoJHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:
5 cemecTp
®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP
Brictymienue ¢ npe3eHTanuei KypcoBoit paboThI.
II. Onucanue wkanvl oueHuBanus
Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10

Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIIONIHEHA B paMKax "MPOABHHYTOTO'
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEpHO. B yacTh MaTepualia ecTh He3HAUUTEIIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4aCcTh 3aJJaHUs BBHITIOJIHEHA BEPHO. HA BOIIPOCHI YIIIYOJIEHHOTO YPOBHS

1I1. IIpasuna évicmaenenusn umo2o60i OUeHKU no Kypcy

CTaH/IapTHbIE
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