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1. HEJIU U 3AJIAYMA TUCHUIIJINHBI

1.1. Heau aucuuniaunbl [lonydenue yriyOneHHOTO MPodheCcCHOHATBHOTO
00pa3oBaHUsI MO TEXHOJOTHH DJIEKTPOHHOW KOMIIOHEHTHOM 0a3bl, MO3BOJISIOIIETO
BBIITYCKHUKY 00Ja7jaTh MPEIMETHO-CIEIUATN3UPOBAHHBIMA ~ KOMIICTCHITUSIMH,
CHOCOOCTBYIOIIUMH BOCTPEOOBAHHOCTH Ha pPBIHKE TpPyAa, OOECIEeUUBAIOILIETO
BO3MOXHOCTh OBICTPOTO W CaMOCTOSITEJIBHOTO TPHOOPETEHHs] HOBBIX 3HAHUH,
HEOOXOMUMBIX JUTS afanTalii U YCIENTHOW MpodecCHOHATBHOW ACATEIHPHOCTH B
00J1aCTH MUKPO- U HAHORJIEKTPOHUKH.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

- HM3yuuTh dTampl pa3BUTHSA W COBPEMEHHOE COCTOSHUE TEXHOJOTHUU
MaTepHaJioB W TPUOOPOB MaKpo-, MHUKPO- M HAHODJICKTPOHUKH, OCHOBHBIC
MIPOIECCHI TEXHOJIOTHH MTPOU3BOICTBA KOMIIOHEHTHOW 0a3bl AIEKTPOHUKH.

- [To3HAKOMUTBCS ¢ OOUTUMHU TTPUHITUTIAMH TEPMOIMHAMUYECKOTO aHAIN3a U
yopaBieHus: (a30BbIMU U XHMHUYECKUMHU PABHOBECHSIMH B TEXHOJOTMYECKHX
poleccax EKTPOHUKH.

- 3yunTh mpuMeHsieMble Ha MPaKTUKE METOAbI ympaBiieHUus nudQy3uoH-
HBIMH U TEIUIOBBIMU SIBIICHUSIMH B TEXHOJOTHYECKHUX TMPOIECCaX DSICKTPOHHKH.
3yunth  (QU3NKO-XMMUYECKHE OCHOBBI  BBIPAIIMBAHUS  MOHOKPHCTAJUIOB,
(dbopMHUpPOBaHUS SMUTAKCHAIBHBIX CJIOEB M JICTUPOBAHHBIX MPHUOOPHBIX CTPYKTYD
TBEPIOTEIBLHOM IIEKTPOHUKH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Jucuunnuaa «®PU3UKO-XMMHUUYECKUE OCHOBBI TEXHOJIOTUM MAaTEpUajioB U
CTPYKTYp (PU3MUECKON DSIEKTPOHUKU» OTHOCHTCS K JUCHUIUIMHAM YacTH,

dbopmMupyemMoit yuacTHUKaMH 00pa3oBaTeIbHBIX OTHOIIEHUH O10Ka b1.

3. HEPEYUEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 11O
JANCHUITJINHE
[Ipouecc  wu3ydyeHHuss  OUCHUIUIUHBL  «DPU3UKO-XMMUYECKHE  OCHOBBI
TEXHOJIOTUH MAaTE€PUATIOB U CTPYKTYp (HDU3UYECKON SIEKTPOHUKW» HANPABJICH HA
dbopMHUpOBaHUE CICAYIOMNX KOMIETEHITUH:
[IK-6 - PaspaboTka ® KOHTPOJIb TEXHOJIOTHYECKMX IPOIIECCOB
M3TOTOBJIEHUSI MATEPUAIIOB, Y3JI0B U YCTPOUCTB MUKPOIJIEKTPOHUKH.

Pe3yabTaThl 00y4YeHHUs1, XapaKTepU3yOIIue

Komnerenuust
chopMHUPOBAHHOCTH KOMIIETCHIIMHU

[1K-6 3HaTh OCHOBHBIE MTPOIIECCHI B TETEPOTr€HHBIX XUMHUKO-
TEXHOJIOTUYECKUX CUCTEMAX; MPOLIECCHI Pa3/ICIICHUS,
OYMCTKH U JIETUPOBAHUS MATEPUAJIOB SJIEKTPOHHOU
TEXHUKH, KPUCTALIN3ALUIO U CTEKJIOBAHHE;
WHCTPYMEHTAIIbHOE OPOPMIICHUE ¥ OPTAHU3AIUIO
(hU3UKO-TEXHUUYECKUX TEXHOJOTHUYECKUX MPOIIECCOB,;

YMeETh BBINOIHSATh PacucT OCHOBHBIX ITAPaMCTpPOB
MATCPUAIIOB U TCXHOJIOTUYICCKUX ITAPAMCTPOB UX




M3rOTOBJICHHUS; UCIIOJIB30BATh TEXHUYECKUE CPEACTBA IS
OTpEJIEICHHS] OCHOBHBIX IMAPaMETPOB TEXHOJIOTMYECKOTO
npoiiecca; 000CHOBBIBATH MPUHSATHE KOHKPETHOTO
TEXHUYECKOTO PEIICHHUs MPHU pa3padoTKe
TEXHOJIOTUYECKHUX MPOLECCOB;

Bianets HaBbIKaMH pacdeTa TEXHOJOTHYESCKUX ITPOIIECCOB
C IPUMEHCHHEM TTaKETOB IIPUKIIATHBIX IPOrPaMM;
HABBIKAMH HCTIOJIb30BAHMS TEXHUIECKUX CPEIICTB IS
OTIPEJICIICHIS] OCHOBHBIX ITAPaMETPOB TEXHOJIOTHIECKOTO
MPOIIECcCa; CIIOCOOHOCTHIO BRIOOPA TEXHOJIOTMYECKOTO
poIiecca MpON3BOICTBA MATEPHAIOB AJICKTPOHHON
TEXHUKH.

4. OFBEM JUCHUIIJIMHBI
OO6masi TpyAOEMKOCTh JTUCHUIUIUHBI ~ «DUBHKO-XUMUUYECKHE  OCHOBBI
TEXHOJIOTUM MaTEPUAJIOB U CTPYKTYP (DU3UYECKOUM AIEKTPOHUKH» COCTaBiseT 9
3.€.
Pacnpenenenrie Tpy10€eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
o4yHasi popma 00y4eHust

. Bcero | Cemectpsl

Buapbl yueoHOM pabOThI YACOB 4 :
AYIUTOpPHBbIE 3aHATHSA (BCEr0) 180 90 90
B Tom uncie:
Jlexuun 72 36 36
[Tpaktnueckue 3anstus (113) 72 36 36
JlabopaTopusbie pabotsl (JIP) 36 18 18
CamocrosiTeibHast paboTa 72 54 18
KypcoBasi padora + +
Yachl Ha KOHTPOJIb 72 36 36
Buibl mpoMEKyTOUHOM aTTECTAIUN - IK3AMEH + + +
OO6miast TPy 10€MKOCTb:
aKaJIeMUYECKUE YaChl 324 180 144
3a4.e]1. 9 5 4

5. COAEP)KAHUE JUCHUITJIMHBI (MOAYJISA)
5.1 Copaep:xkanue pa3aejioB JAUCHUINIMHBI W paclpelejieHUe
TPYAOEMKOCTH 110 BUAM 3aHATHH
ouyHasi popma 00yueHust

Ne HaumMeHnoBaHnEe TEMBI ConepxaHue paszzena Jleknn Ipax Ja6. CPC Beero,
/1 3aH. 3aH. yac
1 HaanBHLIe CBC,Z[GHI/ISI HavanpHbie CBCICHUI O 0a30BBIX
TEXHOJIOTMYECKUX OTEPAIHAX [UTaHAPHON
0 (usuke
TEXHOJIOTHH TIPOU3BOJICTBA
MOJYIIPOBOJAHUKOB U | momynposognukoBbix MMC. HauansHsle 2 4 - 6 12
IPOU3BOJICTBE CBEJICHHSI 00 OCHOBHBIX TEXHOJIOTHYECKHX
o MapuipyTax IJIaHAPHOU TEXHOJIOTHH
YIPOBOAHHUKOBBIX IIPOM3BOACTBA MOJYITPOBOIHUKOBBIX




UMC.

MHUKPOCXEM.
OCHOBLI AHaJTUTHYECKOE OIUCAHHE MOJICH
TEMIICPATYPbl U KOHLICHTPALIUU IPUMCCH.
MOJIETTUPOBAHUS patyp eRpaly TP

SIBJIEHUI MEpeHoca.

I'paduueckoe 0TOOpaKEHUE CKATSIPHBIX
noJsielt. ['pagueHT Temneparypsl.
I'pagveHT KOHLEHTPAUH MPUMECH.
BekTop mI0THOCTH MOTOKA SHEPTHH B
(opme Temna B HEMOABIKHOI cpezie.
3akoH @ypre. BekTop mIoTHOCTH MOTOKa
BELIECTBA B HEMOABIKHOU cpefe. IlepBblil
3akoH ®uka. KoapduueHrt
TemonpoBoaHocTh. KoaddurmeHt
b oysun. Juddepenimansaoe
ypaBHEHHUE MepeHoca 3HepTrun B hopme
Temna. YpaBHEHHE OaaHca SHTAIBIINL.
[eperoc TemIa B HETIOABIKHON cperie.
YpaBHEHUE HECTalMOHAPHOI
TEIIONPOBOAHOCTH. Y CIIOBHS
OJTHO3HAYHOCTH VISl 332K
pactpoCTpaHEeHUs TeIUla B HEIOABIIKHOM
cpexne. Juddepennmansaoe ypaBHeHHE
MIepeHoca Macchl IPUMECHOTO
KOMIIOHEHTAa B HETIOJBIKHOM Cpejie.
YpaBHeHne GanaHca MacChl IPIMECHOTO
kommoHeHTa. [Ileperoc Macchr
MPUMECHOTO KOMITOHEHTA B HEIIOIBIDKHOM
cpene. YpaBHEHHE HECTAIOHAPHOI
muddysnu. Pasnuansie GopMel 3anucu
YpaBHEHHUS HecTalMOHAapHOU quddy3um.
YcnoBus 0HO3HAYHOCTH IS 331a4U
nepeHoca MPUMECHOTO KOMIIOHEHTa B
HETIOJBIKHON Cpenie.

12

28

Huddysnonnoe
JIETUPOBaHHE, NOHHAS

UMIITTaHTaluA U
TCPMHUYICCKOC
OKHCJICHHUEC KPCMHUS.

HauanbHble cBeZIeHUS O peKUMax
IPOBEICHUs orepanuii 1uddy3rnoHHOTo
JICTUPOBaHUA, HOHHOM HUMIUIaHTalluu U

TEPMHUUYECKOT0 OKUCICHUS KPEMHHUSA B
MJIaHApHON TEXHOJIOTHUU
oIy npoBoAHUKOBBIX UMC.
MopenupoBaHue CTaAuH 3aTOHKH
npuMecH. MoaennpoBaHue TepMUIECKOTO
OKHCJICHUS KpEMHUs. Y paBHEHUE JUIs
CKOPOCTH POCTa OKUCHOI MIEHKU.
OcHoBHOE ypaBHEHHE Mozenu Juna-
I"'poyBa. AHaIM3 OCHOBHOTO ypaBHEHUS
moaenu Juna-I'poysa. Kunernueckue
3aKOHOMEPHOCTH MPOIecca TEPMUIECKOTO
okucieHns kpemHans. CpaBHeHHe
Pe3yJIbTaTOB MOJIETTMPOBAHHS OIEepAIHit
1 hy3MOHHOTO JIETHPOBAHWS, HOHHO
HUMIUTAHTaUU U TEPMUUYECKOTIO
OKHUCJICHUS! KPEMHUS B TUIAHAPHOU
TCXHOJIOTUU C SKCIEPUMEHTOM.
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XuMHYeCcKoe
OCaXJIeHHUE U3 Ta30BOH
(ha3zbl.

HauanbHble CBEEHUS O TPOIIECCAX
XMMHYECKOTO OCXK/ICHUS U3 Fa30BOH
(ha3bl B TEXHOJIOTHH MaTEPHAJIOB U
CTPYKTYp TBEPJOTEIILHOM 3IEKTPOHUKH.
Craauu npoTeKkaHus mpolecca
XMMHUYECKOT0 OCAKACHUS U3 apora3oBbIX
cMmeceil. [lonarue nuMuTHpyomen craguu
nponecca. AHATUTHYECKOE OMICaHUE
JBIDKEHUS SKUIKOCTH. DIEMEHTHI
THIPOANHAMUKH BSI3KOI KHUIKOCTH.
I'mppomunamuaeckuit u 1uddy3nOHHBIH
norpaHu4Hsle cinou. Audpdy3uoHHbII 1
KUHETHYECKUH PEKMMBI IIPOTEKAHHUS
MPOIECCOB XMMHUUECKOTO OCAXKICHHS U3
ra3oBoii ¢a3bl. [IpumMeps! cMEeHBI
JHMUTHUPYIOMIEH CTaAuK B XOZE MpoIecca,
MPOTEKAIOMIETO B CTAHOHAPHBIX

12

32




BHEIIHUX yclIoBUsAX. KBasupaBHOBeCHSBIN
PEXKHUM BOJOPOTHOTO BOCCTAHOBIICHHS
KpeMHusi. PaBHOBECHBIN BBIXO]
KOHJEHcHpyromerocs kpemumsa. Cucrema
YPaBHCHUHN XMMUYECKOTO PABHOBECHS.
XuMuueckoe paBHOBECHE B H300apHO-
U30TEepPMUUECKUX yclloBUsAX. KoHCTaHTa
paBHOBecHs ra30(a3HON XUMHYECKON
PEaKIUK IPU YMEPEHHBIX IaBICHUSX.
3aKoH IecTBYIOMUX Mace. Brrancienue
KOHCTaHTHI paBHOBecHs Kp xummdeckoit
PEaKIH II0 CIIPABOYHBIM JJAHHBIM.

Kpucrannuzanus us
pacIuIaBoB U
pPacTBOPOB-pPaCILIABOB.

Hcxonuble non0KEeHUS Is
MOZENNPOBaHHUS ITPOLIECCOB
HaIpaBJIeHHOM KpUCTaJUIN3aIIH.
VYpaBHEHHS MaTepUaIbHOTO OanaHca
MIPUMECHOTO KOMIIOHEHTa U OanaHca
00BEMOB. Pactipenencane Heneryden
IIPUMECH B KPHCTAJIAX, TTOIYIEHHBIX
METOZOM HOpPMaJbHOW HaIllpaBICHHON
KpHCTAJUIM3alUI U METOAO0M
Yoxpanbckoro. KBazucratiuueckuit pesxxum
KpucTamusanuu. Pacnpenenenne
HeJleTy4el IpUMecH B KpUcTalIax,

MOJTYyYESHHBIX 30HHOMN 8 8 6 12 34
MEepPEKPUCTAIIIN3ALMEN.
KBazucrarnueckuil pexxum
KpHCTaJIM3aluy. MexaHu3Mbl IlepeHoca
NpUMECH B XHAKOH (hasze B Imporeccax
HaIpaBJICHHON KpUCTaJUIN3aIIH.
D¢ dexTrBHBII K0dhdUIEeHT
pacrpeneneHus puMecH. Y paBHEeHHe
Baprona-Ilpuma-Crnuxrepa 1 pacuéra
3¢ pexTHBHOrO K03hPHUIKEHT
pacnpeneneHus npuMecH. TeopeTudeckuil
BBIXOJ] TOJHOT'O KpHCTaJlla B IpoLeccax
HaMpaBJICHHOM KpUCTaJUIN3aIHH.
HTroro 4 cemecTp 36 36 18 54 144
OCHOBHLIC HpoueCCBI B Hpoueccm TEIJIO- U Maccomepeaayu B
reTepOreHHBIX HENoJBWXHOM cpene. [Ipoiecch B
HEOJHOPOJHBIX cpefax. CTUMyIMpOBaHHe
XHUMHKO- o
nporeccoB nepeHoca. KoHBEeKTUBHEIH
TEXHOJIOTHIECKNX TEIJI0- ¥ MaccooOMeH. PexxuMel 2 6 - 2 10
CUCTCMaAX. JIBUKEHHUS Cpebl. PexxnMer n
JMMUTHPYIOLINE CTAANU XUMUYECKUX
IIPOLIECCOB.
TeXHOHOFI/Iﬂ npOL[eCCbl H3MCJIBYCHNUA, paCCEUBAHUA U
JIO3UPOBaHMs. XapaKTepUCTUKA
[poneccos IPOLIECCOB Pa3eICHUs] U OYUCTKU.
Hepepa60TKI/I YKunkocTHast SKCTpaKIHs. 8 6 8 5 24
CBIpLCBBIX MaTepHaHOB KpI/ICTaJ'IJII/BaHI/IOHHaSI OYHUCTKaA.
[Neperonka uepe3 ra3oByto dasy.
DIEeKTPOXUMUUECKHE METO/Ibl Pa3ieIeHUsS
Y OYUCTKH
KpI/ICTaHHI/ISaHHH u KpI/ICTaJ'[JII/BaL[I/I}I. Auxanus TIIPOLECCOB
. 3apoXkKJIeHUsA. MeXaHu3M U KMHETHKA
CTCKIIOBAHUC, pocta kpucTauioB. OpUEeHTUPOBAHHAS
MCXAaHU3MbI U kpucramusanys. TekcTypsl pocTa 1 8 8 - 4 20
KHHETHKA pOCTa MEXaHU3MBI UX HOpPMUPOBAHHSI.
KPHUCTAJIJIOB.
TexHomorusa [Tomy4yeHue MOHOKPUCTAIITIOB U3 XKUIKOH
TOJTyYeHHUs (ha3bl. MeToxBI BRIpaNMBaHUs
KPHUCTAJJIOB U3 paciulaBa: HOpMajbHast 10 8 - 4 22
MOHOKPHUCTAINTMYCCKUX
KpUCTAJUIM3aLlKs, 30HHAs IUIaBKa,
MaTCpHUAIIOR. BBITATMBAaHHUE U3 paciliaBa. TerioBble




Ipoleccs Ha GPOHTE KPUCTAIUTU3ALIUH.
[Momyuenne MOHOKPHCTAIIIOB 3
pacTBopoB-paciuiaBoB. TpeboBaHus K
pactBoputeito. OCHOBHBIE PEKHMBI
KpHUCTAIIM3aHU. 30HHAs IIaBKa C
IpagleHTOM TeMIIepaTyphl.
Pa3HOBHIHOCTH METONOB *KUAKO(A3HOI
snuTakcuu. [lomyueHne MOHOKPHCTAIIIOB
n3 ra3oBoi ¢as3sl. MeTox cybnumaryu-
KOHJeHcanu. BeipamuBanue
MOHOKPHUCTAJUIOB XUMUYECKUM
OCaKACHHEM U3 I'a30BOi (a3bl.
MacconepeHoc B peKHUMe MOJIEKYIISIPHOTO
my4ka. MeToau4ecKkue H anmapaTypHble
0co0eHHOCTH Ta30(a3Hoi suTaKcHn
kpeMHus1. CTUMyJITHpOBaHHAs
KpHCTaIIH3aIMs. YTIpaBIeHne
KPUCTAJIIIMYECKON CTPYKTYpOH
MaTepHajIoB IIPU HOIUMOPHHEIX
IpeBpaneHusIX. BripamBanue
MOHOKPHCTAJUIOB 110 MEXaHU3My Hap-
KHUIKOCTH-TBEPOE TEJIO.
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Texmomornueckas Br160p 1 moAroTOBKa HCXOIHBIX
cXeMa M3rOTORICHHS KOMITOHEHTOB. PacdeT mmxTel.
CMemurBaHie KOMIIOHEHTOB (TIOMOJ).
KEpaMUKHU.
O0e3BOXKHBaHUE U CYIIIKA.
I'panynupoBanue muxtel. PopMoBaHuE
3aroTOBOK (IIPECCOBaHUE).
(npecconatiiie) 4 4 4 4 16
BricokoremneparypHblit 00KHUT
(ciekanue). HaneceHne MeTayuimyeckux
JJIEKTPOJIOB (METAIUIU3AIINS).
[Tonspu3zanus kepaMuku B
EKTPUIECKOM MOJIE.

11

CBoiicTBa Konnencaropnas kepamuka. CriocoOsl

KepaMI/IquKHX NOJTYUCHUA Ke}jaMHKI/I C BBICOKOM

JMJICKTPHIECKON IPOHUIIAEMOCTEIO B
MaTCpHrajioB.

IIMPOKOM MHTEPBAJIC TEMIEPATyp.
Tepmope3ucTuBHBIE CBOMCTBA
no3uctopHoi kepamuku. TKC

MTO3UCTOPHON KEPaMUKH BOJIN3U TOUKH 4 4 6 2 16

Kropu. [Tse30kepammaeckue MaTepHabl.

Cucrema HMpKOHaTa-TUTaHaTa CBMHIIA.

BeccBUHIIOBEIE TEE30KEPAMUKH.

CrexiokepaMuKa (CUTaIb) H UX

CBOMUCTBA.

Hroro 5 cemectp| 36 36 18 18 108

Bcero| 72 72 36 72 252

5.2 Ilepeyenn 1a00paTOPHBIX PadOT

JlaGoparTopnasi padora Ne 1. HccinenoBaHue MNpOLECCOB TEPMUUECKOTO
OKHUCJICHUS] KPEMHHUSI METOJ0M YHUCIIEHHOTO DKCIIEPUMEHTA.

JlaGopaTopnass padora Ne 2. VccinenoBanue npoueccoB auddy3noHHOTO
JIETUPOBAHUS KPEMHHUSI METOJIOM YHUCIEHHOTO KCIIEPUMEHTA.

JlaGopaTopnass pabdora Ne 3. HcciemoBanuwe rmpoliecca BOJIOPOIHOTO




BOCCTAHOBJICHUSI KPEMHHUS W3 TETPAXJOpHUa KPEMHHUS METOJOM YHUCJIECHHOTO
HKCIEPUMEHTA.

JlabopaTopnass padora Ne 4. HcciegoBaHwe NpOIECCOB 30HHOU
NEPEKPUCTATU3ALMHN METOJOM YUCIEHHOTO SKCIIEPUMEHTA.

JlaGopaTopnasi paGora Ne 5. Pacuer mMXThl M CHHTE3 KEpPaMUUYECKUX
MaTepuaoB Ha €€ OCHOBE.

Jlabopatopnass padora Ne 6. OmnpeneneHue ycaaku, IUIOTHOCTH,
MOPUCTOCTH U BOAOIOIIOLIEHHS] KEPAMUUECKUX MaTEPUAJIOB.

Jlabopatopnasi pabora Ne 7. Merayuu3aius U ONpeEJeTIeHHE MPOYHOCTH
CLEIICHHUS 3JIEKTPOJIOB € MOBEPXHOCTHIO 00Pa3I[0B KEPAMUYECKUX MATEPUAIIOB.

Jlabopatopnasi paG6ora Ne 8. OmpeneneHue CTPYKTYPHBIX (Da30BBIX
MEepPEeXo/IOB B  KEPAMUYECKHX  MaTepuajgax METOJIOM  JAUDJICKTPUYECKOU
CIIEKTPOCKOIHUHU.

6. MIPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBeTcTBUM ¢  y4yeOHBIM IIJJAHOM  OCBOEHHUE  JIUCIUIUIMHBI
npeaycMaTpuBaeT BBHITIOJIHEHUE KypCOBOM paboThl B 4 cemecTpe Hjii OYHOMU
dbopmMbI 0O0yUICHUS.

[IpumepHas TeMatrka KypcoBoii paboThl: «Pacuer cocraBa ra3oBoit dhasbl u
PaBHOBECHOTO BbIX0JIa KPEMHHMsI B MPOIIECCE €r0 BOJOPOAHOTO BOCCTAHOBIICHHUS U3
SiCl,. » HcxomHoe kKpeMHUHCOJEpIKaIlee BEIISCTBO M COCTaB Ta30BOM (pa3wl
BBIOMPAETCSA B COOTBETCTBUU C BAPUAHTOM PaOOTHI.

3agauu, pelaeMble MPU BHIMOTHEHUH KyPCOBOUM paOOTHI:

1. N3ydeHwe TeOpeTUUYECKOr0 MaTepuana IO MPOLEecCy XUMHUYECKOTO
OCaXJICHUSI KPEMHHUS B XOJI€ €r0 BOJIOPOIHOIO BOCCTAHOBJIEHUS U3 XJIOPCUJIAHOB.

2. BbiOop 0a3uCHBIX peakluil W pacyeT HUX KOHCTAaHT PABHOBECHUS IO
CIIPABOYHBIM JaHHBIM O TEPMOJIMHAMUYECKUX CBOMCTBAX PEAKTAHTOB.

3. llonydyeHue cuctembl ypaBHEHHH XMMHYECKOT'O PAaBHOBECHUS U pacyer
napIyagbHbIX JaBJICHUNA KOMIIOHEHTOB ra3oBOM (¢a3bl B MpoIllecce BOAOPOIHOTO
BOCCTAHOBJICHHS U3 XJIOPCUJIAHOB.

4. OrnpeneneHue paBHOBECHOIO BbIXOJAa KPEMHHUS B TMPOLECCE €ro
BOJOPOJHOTO  BOCCTAHOBJIEHHMSI W3  XJOPCHJIAHOB. AHAJIU3  TMOJYyYEHHBIX
pa3yJbTaToB.

KypcoBast pabora Bkitouaer B ce0si TEOPETUUYECKYHO YacTh U PACUYETHO-
MOSICHUTEIIbHYIO 3aMUCKY.

7. OUEHOYHBIE MATEPHAJIBI IJIA ITPOBEJIEHUSA
IMPOMEXYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JAACIHHUIIJINHE

7.1. Onucanue moka3aresjieii 1 KpUTepUEeB OLEHMBAHUS KOMIIETEHIIUIA
HA PA3JIMYHBIX 3Tanax ux opMUPOBaAHUS, ONTUCAHUE KA OLlEeHUBAHUS

7.1.1 Dran Tekymero KOHTPOJIst

Pe3ynbTaThl TEKyIIero KOHTPOJIA 3HAaHUM M MEXKCECCHOHHON aTTecTaluu
OLICHUBAIOTCS I10 CIEAYIOLIEH CUCTEME:!



«aTTCCTOBAHY,
«HEC aTTCCTOBAH».

Kommne-
TEHIUA

Pe3yabTaThl 00yueHus,
XapakTepH3ylomue
copmMupoBanHoOCTH
KOMIIeTeHIIHH

Kpurepun
OLICHUBAHHUS

ATTeCcTOBaH

He aTTecTroBan

[1K-6

3HaTh OCHOBHbBIE
MPOLIECCHI B
TE€TCPOTCHHBIX XUMUKO-
TEXHOJIOTUIECKHX
CHCTeMax; MPOLECCHI
pa3IeneHns, OYNCTKA U
JIETUPOBAHUS
MaTepHaIlOB
3JIEKTPOHHOM TEXHUKH,
KPUCTAJUTN3AIUIO H
CTEKJIOBaHHUE;
MHCTPYMEHTAJILHOE
odopmiIcHUE U
OpraHU3aIUI0 (PU3UKO-
TEXHUYECKUX
TEXHOJIOTUIECKHX
NIPOLIECCOB,;

Tect

KOHTpOHBHLIe 3aJaHuA A1
3alIMTHI TA0OPAaTOPHBIX paboT
KoHnTponbeHas paboTa

Brimonnenue padot
B CPOK,
[IPEelyCMOTPEHHBIN B
pabounx
Iporpammax

Hesbinonxnenue
paboT B CPOK,
IIPEyCMOTPEHHBIN
B pabouunx
IIporpamMmax

YMETh BBIMOJIHSTH
pacyer OCHOBHBIX
napameTpoB
MaTepHaJoB U
TEXHOJOTHYECKUX
napameTpoB UX
HM3TOTOBIICHUS;
HCITOJIE30BaTh
TEXHHYECKHE CPECTBA
JUTSL OTIPEIICIICHUS
OCHOBHBIX [TAPAMETPOB
TEXHOJIOTHYECKOTO
mporiecca;
000CHOBBIBATh
MPUHSITHE KOHKPETHOTO
TEXHUYECKOTO PEIICHHS
pu pa3paboTKe
TEXHOJOTHYECKUX
MTPOIIECCOB;

Tect

KontpounsHble 3a1anust s
3alIATHl Ta00PaTOPHBIX padboT
KoHnTponbsHas paboTa

Brmonaenue padbot
B CPOK,
MPeayCMOTPEHHbIH B
pabounx
porpammax

Hesbinonnenue
padoT B CPOK,
TIpe Ty CMOTPCHHBIH
B pabounx
IporpamMmax

BIIA/ICTh HABBIKAMH
pacdera
TEXHOJIOTHYCCKHUX
MIPOIIECCOB C
MMPUMEHCHUEM ITAKETOB
MIPHUKIIATHBIX
MPOTrpamMM; HaBBIKAMU
HCTIOJIH30BAHUS
TEXHUYECKUAX CPEICTB
JUTS OTIPEIICIICHUS
OCHOBHBIX MTapaMETPOB
TEXHOJIOTHIECKOTO
Tporiecca;
CIOCOOHOCTHIO BEIOOpA
TEXHOJIOTHYECKOTO
mporiecca
MIPOU3BOJICTBA
MarepualioB
3JIEKTPOHHOUN TEXHUKHU.

BeimonHeHue 1ab0paTopHBIX
pabot coriacHo
HHAUBUAYyAIbHOMY TpaduKy

Brmonnaenue padbot
B CPOK,
[IPEeyCMOTPEHHBIN B
pabounx
porpaMmax

Hespimonnenue
paboT B CpOK,
IPEe1yCMOTPEHHBIN
B pabouux
IIporpamMmax




7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbpratel mpoMeEKyTOUHOTO KOHTPOJIA 3HAHWI oueHuBalTcs B 4, 5
cemecTpe sl O4HOM (HopMbl 00YUEHHS IO YEThIPEXOAIIbHOM CUCTEME:

«OTIHUYHO»,
«XOPOIIO»;
«YJOBJICTBOPUTCIIBHOY,
CHCYHOBJCTBOPUTCIIBLHO).
Pe3yabTaThl 00y4eHus,
Komme- XapaKTepu3yloumue Kpl/lTepl/ll/l
TEeHI U ¢()opMHPOBAHHOCTH OllecHHMBaHUS Sasreno He 3aureno
KOMIIETEHIIMH
TIK-6 3HATh OCHOBHEIC Tect Brmonnenne tecta | BeImojIHEHHE MeHee

MIPOIIECCHI B
TeTEePOTCHHBIX XUMHKO-
TEXHOJIOTUYECKHX
cUcTeMax; MpOIeCcCh
pa3zaeneHus, O4YUCTKU U
JIETHPOBAHHUS
MaTepHuaoB
9JIEKTPOHHOU TEXHUKH,
KPHCTAJUIN3AIHIO |
CTEKJIOBaHNE,;
HMHCTPYMEHTAJIBHOE
odopmIeHHE 1
OpTaHU3aINIO (PU3UKO-
TEXHHUYECKUX
TEXHOIOTUIECKHX
IPOIIECCOB

Ha 70-100%

70%

YMETh BBITIOJHSITH
pacyeT OCHOBHBIX
napaMmeTpoB
MaTepHajoB U
TEXHOJIOTHYECKUX
mapaMeTpoB UX
W3TOTOBJICHHS;
HCIOJIb30BATh
TEXHUYECKHE CPENICTBA
IUISL OTIPEACIICHHS
OCHOBHBIX [IAPAMETPOB
TEXHOJIOTHIECKOTO
nporiecca;
000CHOBBIBATh
MPUHATUC KOHKPETHOTO
TEXHUYECKOTO PEIICHUS
pu pa3paboTke

Pewienue crangapTHbIX
HpaKTI/I‘ICCKI/IX 3aJ1a4

[IponemonctpupoBa
H BEpPHBIN X0/
peueHus B
OoNBIIMHCTBE 3324

3amaun He PeIeHbI

TEXHOJIOTUYECKUX

IIPOLIECCOB;

BJIaJIeTh HaBbIKAMHU Pemenue npuknagasix 3agad B | [lponemoHcTpupoBa | 3agadun He pelieHsl
pacyera KOHKPETHOU IpeaAMETHON H BEPHBIHA X0

TEXHOJIOTUYECKUX obnactn pelieHus B

MPOLIECCOB C
PHUMCHCHHEM TTAKETOB
NPHUKJIaIHBIX
[POrpamMM; HABBIKAMH
HCIIONIB30BAHMS
TEXHHYECKHX CPE/ICTB
IUIsL OIPEACIICHHS
OCHOBHBIX TTAPAMETPOB
TEXHOJIOTHYECKOTO
mporiecca;
CIIOCOOHOCTHIO BBIOOpA

OOJIBIIIMHCTBE 3a1a4




TEXHOJIOTUYECKOI0
nmporuecca
IIPOU3BOJICTBA
MaTEepHaJIOB
3JIEKTPOHHOM TEXHUKHU.

7.2 IlpumepHblii mnepeYyeHb OIEHOYHBIX CpPeACTB  (TUNOBBIE
KOHTPOJIbHbIE 33JaHUSl WJIM HHbIE MAaTePHUAJIbl, HEOOXOAUMBbIE VISl OUEHKH
3HAHUH, YMEHU, HABBIKOB U (WJIH) ONbITA 1eATEIbHOCTH)

7.2.1 IlpuMepHbIii mNepeyeHb 3aJaHWii I NOATOTOBKH K
TECTUPOBAHUIO
1. BakyyMHBI€ METO/IbI OCAKICHHS TTO3BOJISIOT MOJIy4YaTh IJICHKU

a - MPOBOJJHUKOBBIX U PE3UCTUBHBIX MATEPUATIOB

0- IUAJIEKTPUUECKUX MAaTEPUAJIOB

B - IIOJIYIIPOBOJHUKOBBIX MAaTEPHUAIIOB

T - BCE BBILICIIEPEYUCIEHHOE
2. Jlms monydeHus TOHKHX IUICHOK TYTOIUIABKUX U OJAropoJIHBIX METAJIOB
UCIIOJIb3YETCS

a — Mmeton nuddy3un

0- METOJ1 TEPMUUYECKOTO OKUCIICHUS

B- TEPMHUYECKOE BAKyyMHOE UCIIapEHUE

I' — MOHHO-TIJIA3MEHHOE HallblICHUE
3. HampaBneHHoe JerupoBaHue MoxyrnpoBOJIHUKOB MOKHO OCYIIECTBUTh

a- METO/IOM MOHHOW UMILTaHTAIlUU

0- mudPy3MOHHBIM METOI0M

B — BCE BBIIIECTIEPEUNCICHHOE
4. Kak BnusieT TemmepaTrypa HOMJIOKKH Ha CKOPOCTh 3MUTAKCHAIBHOTO pPOCTa
MJIEHOK?

a — HE BJIMSIET

0 - CKOPOCTh SIMUTAKCHUAIBLHOIO POCTA IJICHKU YBEIUYUBACTCA MPU
HCIIOJIb30BaHUU «TOPSUYEH» TOMIOKKH

B — CKOpPOCTb JMHUTAKCHUAJIBHOTO POCTA IJIEHKH YMEHbIIAETCA MpHU
HCIIOIb30BaHUU «TOPSUYEH» MOTOKKH
5. B kpeMHHEBBIX MPUOOPHBIX CTPYKTypax sl (OpMHPOBAaHUS MPOBOAHUKOB U
KOHTaKTHBIX IJIOIIA/I0K UCTIONb3YIOTCS

a - 00paTHOCMEUIEHHBIE P-N MEPEXO/IbI

0 — MJIGHKU OKCHJIa KPEeMHUS

B- TOHKHE TUICHKH aJTFOMUHUS
6. B mo3utuBHBIX (hoTOpE3UCTAX MO JECHCTBUEM OOIYyUSHUS TPOUCXOIUAT

a -IeCTpyKIus

0 - U3BMEHEHHE MPO3PAYHOCTH

B - CIIMBKAa MOJIEKYJI
7. OCHOBHBIMHU HOCHUTEJISIMU 3apsi/ia B MOJYIPOBOJIHUKE N-TUIA SBJISIIOTCS

a - MOHbI IPUMECH

0 — DJIEKTPOHBI

B — JBIPKHU




8. Beibepute HEBepHOE YTBEPKICHHE:
B monenmn [{una-I'poyBa OKHCIIEHHUS] KPEMHUS
- poct okucia kpeMHus SiO, MPOUCX0IUT B aTMOC(hEpe CyX0ro KUCIopo/a;
-poct okucia kpemaus SiO; MPOUCXOJUT B Tapax BOJIBL;
-HCITOJIb3YETCS PEaKIMs OKHCIACHUS crilaHa SiH, Kucimopoaom;
- poct okucia kpemuus SiO, IPOMCXOIUT HA TPAHMIE pas3jeia KPeMHHUM-
OKHCEIL.
9. [Ipu MOHHOM UMILIAHTAIIMU IPUMECH PACIIPEACIIAETCS 110 3aKOHY:
- UHTETpaja (yHKIUU OMIMOOK;
-JINHEWHOMY;
- MapaboINIECKOMY;
- 3akoHy [ 'aycca.
10. OtmeTuTh OeCTUTETHHBIC METOABI BRIPAIIIMBAHUS KPUCTAIIIOB:
- METOJ, HOPMAJIbHOWM HAIPaBJIEHHOW KPUCTAIUIA3ALINY;
- METOJ, BEPTUKAJIbHON 30HHOM IJIaBKU;
- METOJI TOPU30HTATILHON 30HHOU IJIaBKH;
- meto1 HoXpasbCKoro.

7.2.2 IlpuMepHblii nepeyeHb 3aJaHMil Ui pelleHUs] CTAHJAAPTHBIX
3a1a4

5
1. Koapduuuent pacnpenenenus uuHka B kpeMaun K=1-10 . OueHurb cKopocThb
HaIIPaBJICHHOW KpHUCTaJUIU3allUH, IpH KoTOpor d(dexTuBHBIA KOIDHUIITHEHT

pacnpeneneHus OyJeT He BBIIIE 1-10 , £CIH muddy3ronHas anvHa 6=150 MkM, U

koadpunrent nuddysuun D =1+ 10 cm /C

2. OlleHUTb, KaK U3MEHHUTCS KOA((UIMEHT pacnpeneneHuss MPUMECH, €CIH
CKOPOCTh KpUCTAJJIN3allMU YBEINYUTh B 2 pa3za u B 10 pa3?

3. OnpenenuTh Kakasi 4aCThb KDEMHUEBOT'O CIIMTKA MOKET OBITh MCIOJIb30BaHa KaK

Marepuan kinacca B4 mpu ero O4YMCTKE HAIMpPaBICHHOW KPUCTAJUIM3ALMUEN OT
3
npumeceii, umeromux 3QQexTuBHbIA KodPdunment pacnpeaenenus K=1-10

€CJTM MX UCXOHast KoHIeHTpaius ¢o =0,05 %.
4. Onpenenuth OT Kakux mnpuMmeceit (¢ kakuM K,pq) OyneT mpoxoauTh OYHMCTKA
TEPMaHUEBOr0 CTEPKHSI MPU HAIMPABICHHOW KPHUCTAJUIU3AMU, €CIU €€ MPOBOIUTH

co ckopocThio 15 MM/4. [TpunsITH D=10 cm /c, =100 MKM.

-4

5. PaBHOBecHBINM K03 uLIueHT pacnpenenenus naaus B kpemuun K=3-10 . Kax

W3MEHHTCS 3Ta BETWYMHA, €CITM HANPABJICHHYIO KPHUCTAJUTM3AIUIO MPOBOJNTH CO
2

ckopoctbio 0,01 u 0,1 M/u. ITpunaste D=10 cm /¢, 6=60 MKM.
6. Hcxomnoe coxepiaHue nmpuUMecedl B KpHCTAIE KpeMHUsS Maccod 1 Kr co-

CTaBiseT 2- 10 r. Kakasi yacTp KpUCTaJUIMYECKOIO CTEPKHS AUAMETpoM 27 MM
MOJKET OBITh OUHIIIEHA 30HHOW MEPEeKPUCTAIIIN3ALUCH TIPH OI[HOpa30BOM npoxoz[e

30HO# ¢ I=1 cM 110 KOHIIeHTpanuy puMeceid He Boimie 1+ 10 %, ecin K,4=1- 10
7. CdopmynupyiiTe OCHOBHBIE YCJIOBHUS IIOJIHOM B3aUMHOW pPacTBOPUMOCTH
KOMIIOHEHTOB IpU 0Opa30BaHWUU TBEPIbIX PACTBOPOB HA OCHOBE OMHAPHBIX TIO-



JTYTIPOBOTHHUKOB.

8. Kakoe koamuecTBO CypbMbI HEOOXOIMMO JUIS BBIpAlIMBaHUS KpUCTaIa
repmaHus N-tuna ¢ yaenbHbsIM conportusieHueM p=0,01 Om-m u3 pacruiaBa mac-
coii M = 4 Kr B MPEANOJOKECHHH PAaBHOMEPHOTO paclpeaesieHUus] MPUMECH IO
o0beMy kpucrtamia. KoadduuueHnt pacnpeneneHuss CypbMbl MeXAy KUAKON U

tBepaoi ¢azamu K=3-10 , mmotHOCTh pacmiaBa 0=5600 Kr/M , TOJBHIKHOCTH
2

anekTpoHoB u=0,38 m /B-c.

9. OmpenenuTh KOIWYECTBO OOpa HEOOXOAUMOE ISl BHIPAIIMBAHMS KpHCTAILIA
repMaHus p-Tuna ¢ yaeiabHbIM conpoTtuBieHnem p=0,05 Om'M u3 pacrmiasa
Maccod m=I1 Kr B MPEANOIOKEHHUH PABHOMEPHOTO PACIpE/IeICHHUs MPUMECH TI0
oobemy kpuctamia. KoadduumeHnt pacnpeneneHus 60%21 MEXIy KUJIKOU U

TBepaoi ¢azamu K=20, mioTHOCTh paciuraBa d=5600 Kr/M , IOJBHXKHOCTB JBIPOK

2

u=0,19 m /B-c.

10. Ouenuts yaenbHoe comportuiieHue npu 300 K kpemHus, jerupoBaHHOTO

CypbMO#, €cau B | Kr Marepuana COAEpKUTCA 22 MI CypbMbl, NOABUKHOCTH
2

annekTpoHoB 0,19 M /B-c. IlpumMech pacnpenesneHa paBHOMEPHO.

7.2.3 TlpumepHblii NepeyeHb 3aJaHUH Uil PelleHUs] NPUKJIATHBIX
3aaa4

1. BeluncnuTe COOCTBEHHYIO KOHIIEHTpAIlMIO HOCUTENeH 3apsjia B

kpemMuuu npu 300 K, ecnu mumpuHa ero 3ampemieHHod 30Hbl Eq = 1,12 3B, a
s¢dexTuBHBIE Macchl ABIPOK U 3JeKTpoHOB M*=1,05m,  m*=0,56m,
COOTBETCTBEHHO.

2. KoHieHTpamusi 2JIEKTPOHOB TMPOBOJUMOCTH B  IOJYyIPOBOJIHHUKE
paBHa 10" w2, OnpenenuTe KOHUEHTPALUUIO JIBIPOK B 3TOM IMOIYNPOBOJHUKE,
€CJIM U3BECTHO, YTO COOCTBEHHAs! KOHIICHTpAIMs HOCUTETIEH 3apsiia pU 3TOU Ke
TeMIeparype paBHa 10" M,

3. B coOCTBeHHOM TepMaHWM WIMPUHA 3aMPENICHHOW 30HBI TIPH
temneparype 300 K paBna 0,665 3B. Ha ckojibko Haio TOBBICUTh TEMIIEPATYPY,
yTOOBl YHCIIO 3JEKTPOHOB B 30HE MPOBOJMMOCTH YBEIWYUIOCH B JBa pa3a?
TemneparypHbiM H3MeHEHHEM S(PGEKTUBHONW TUIOTHOCTU COCTOSIHUM ISt
AJIEKTPOHOB U JBIPOK MPU pacueTe npeHeopeyb.

4, [Ipy KOMHATHOM TemmepaType IIMPUHA 3alpElICHHOW 30HBI B
repmann Eg = 0,665 3B, a coOcTBeHHass KOHUEHTpALMsl HOCUTENEH 3apsiaa ni=
2,1'1019 M>. Bo CKOIIBKO pa3 U3MEHHUTCS COOCTBEHHAss KOHIICHTpAIUs Nj, €CIIH
TeMneparypy noBbicuTh 710 200 °C. D¢ hexTHBHBIE MACChl TIJIOTHOCTH COCTOSIHUHN
JUIS DJIGKTPOHOB M JBIPOK COOTBETCTBEHHO paBHBI: m*=0,55m, m*=0,388m,.
KoadpummenT remneparypHOro u3MEHEHUS IITUPUHBI 3aIIPEIICHHON 30HbI

b=239-10"5B/K.

5. OmpenenuTh, Kak HU3MEHUTCS KOHLEHTpalMs MAbIPOK B TEepMaHUH,
coJiepKalleM MeJKHUE JOHOPbI B KOHLEeHTpauuu N Il=1022 M, TIpH €ro HarpeBaHuH
ot 300 1o 400 K. Ilpu pacuere ucnosib30BaTh JaHHbBIC 3a1aun 4 .

6. HaiiT mojiHy!0 KOHUEHTpAlUHUI0 MOHU3UPOBaHHBIX npumeced Ny B



MOJIYIIPOBOJJHUKE N-THUIA, €CJIM KOHLIEHTPAIUsl KOMIIEHCUPYIOIUX akienTopoB Na,
a KOHIIEHTpAIMsl OCHOBHBIX HOCHUTEJIEH 3apsija N.

7. BpruucnuTh COOCTBEHHYIO KOHIICHTPALIUIO HOCUTEJIEH 3apsia B apCeHuIe
rayutis npu temreparype 300 u 500 K, ecnu addexTrBHBIE MacChl TNIOTHOCTH
cocrostHit M* = 0,067mg, m*=0,48mp, a TemneparypHoe M3MEHEHUE IIUPUHBI
3ampeIeHHOIT 30HbI OT4HHsIeTCs 3aKony: Eq (T) = 1,522 5,8 10 7%/ (T + 300).

8. Ompenenuth, KaKk W3MEHUTCA KOHIICHTpAIUs DJICKTPOHOB B apCEHUIE
rajivsi, JErupoBaHHOM IIMHKOM J0 KOHIeHTpauuu Nz, = 10% M'3, npu
noBbiieHnn Temreparypsl ot 300 1o 500 K. ITonarats, yto mpu 300 K Bce atomsl
[IMHKA TTOJIHOCThIO HOHU3UPOBAHBI.

9. B kpHCTale aHTHMOHMIAA HMHAWS Ha Kaxasie 10° aToMoB CypbMBI
MPUXOJUTCS OJWH aTOM KpeMHHUsT M JBa aroma oJioBa. OnpeneauThb
KOHIIEHTPAIIMHU 3JIEKTPOHOB U JBIPOK B ATOM MOJIYIPOBOJHUKE MPU KOMHATHOU
TeMIlepaType, €clii COOCTBEHHas KOHIIGHTpallMs HOCHUTENeld 3apsjga B
AHTUMOHHAE UHIUS N = 2 10% M'3, a ero miotHocTh d = 5780 kr/nm’.

10. B pesynbrare TNPENU3HOHHBIX  CTPYKTYPHBIX  HCCIEOBaHUI
YCTaHOBJICHO, YTO TIEPHOJ] PEHICTKN KpHCcTaia apceHuaa rawmus a = 0,565298
HM, a ero miotHocts d = 5316,62 Kr/M°. [lonaras, 4yTO €IMHCTBEHHLIM BUIOM
HECTEXUOMETPUUYECKUX  JIePEKTOB  CTPYKTYphl  SIBJISIOTCS ~ BaKaHCUU B
METAJUIOMIHON MOJApENIeTKEe, OINPEAEIUTh TOYHBIM COCTaB TBEpHOM (a3bl U
KoHIeHTpauio nedektoB. [lmotHocts GaAS CTEXMOMETPUYECKOTO COCTaBa
OPUHATH paBHOM 5318 Kr/M°.

7.2.4 IlpumepHbIii epeYyeHb BOMPOCOB /IJIs1 MOJATOTOBKHU K 3a4eTy
He npexycMoTpeHO yueOHBIM TIJIaHOM.

7.2.5 IlpumepHbIii NepeyeHb BONMPOCOB IJIf1 MOATOTOBKHU K IK3aMeHY:
4-p1ii cemecTp:
1. TexHonoru4yeckuidi LMK MW3FOTOBJIEHHS THUIOBOIO  IIAHAPHOIO

TPaH3UCTOPA.
2. MeToapl TOTYyYEHUSI U CBOMCTBA OKUCHBIX MJIEHOK KPEMHUS.
3.  Co3nmanue  penbeda B OKHUCHOM  Macke C  MOMOIIBIO

dboTonutorpaduuecKux oneparuii.

4. Ilubdy3us B yCIOBUAX OKHUCHOM MACKUPOBKU. OCHOBHBIE CIIOCOOBI
ocyiecTBiaeHus: uddy3um.

5. 3akiouyuTeNbHBIE ATanbl  M3TOTOBJIEHUS W METOABl  KOHTPOJIA
KPEMHHUEBBIX TUIAHAPHBIX TPAH3UCTOPOB.

7. YpaBHEHUE ABUKEHUS >KUIKOCTH. YpaBHEHUE HEPa3phIBHOCTH (3aKOH
COXPaHEHUS MacChl IBMXKYLIEHCS )KUIKOCTH).

8. YpaBuenue HaBbe-CTokca (ypaBHEHUE ABUKEHHSI HEC)KUMAEMOW BSI3KOM
YKUJIKOCTH).

9. YpaBHeHue Oaanca MacChbl IPUMECHOTO KOMITOHECHTA.

10. Tlepssrit 3akon @uka. Koappunuent nuddysun.

11. Bropoit 3akon ®uka (ypaBHEHHE HecTanuoHapHOU nuddy3uu,
paznuyHbie (POPMBI 3aIIUCH YPABHEHMS HECTALIMOHAPHOUN nuddy3un).



12. YpaBHeHUE KOHBEKTUBHOM nuddy3un.

13. YpaBHeHue 6ananca YHTaIBIHH.

14. TInoTHOCTH TEIIOBOTO MOTOKA. 3aKOH Dyphe.

15. YpaBHeHue s3HEprum.

16. Cucrema ypaBHEHHI IEpeEHOCA.

17. Mopnens Jlnmna-I"'poyBa TepMHUECKOTO OKUCIeHUs KpeMHus. [lonydenue
OCHOBHOI'O YPaBHEHUS MOJEIIH.

18. Kunetnueckne 3aKOHOMEPHOCTH IPOILIECCA TEPMUUYECKOTO OKHCICHUS
KpEMHUSA U UX 00bsicCHEeHHe B pamkax mojaenu una-I'poysa.

19. Ilpocreiitmue monenu audGy3uOHHOTO JIeTUupoBaHus KpeMuus. Ctaaus
3arOHKHU IIPUMECH.

20. IIpocreiimue moaenu auddy3nOHHOTO JerupoBaHusi kpeMuus. Craaus
Pa3rOHKU MPUMECH.

21. HavanbHbple CBeleHUS O MNpPOLECCAX XUMHUYECKOTO OCAXACHUSA U3
ra3oBoil (a3bl B IPOLIECCAX MUKPO- U HAHOTEXHOJIOTUH.

22. Cragum TpPOTEKaHUs TMPOIECCA XHUMHUYECKOTO OCAKACHUS U3
Napora3oBbIX cMe-cel. [lonsATre TMMUTHPYIOIIEH CTaauu Ipolecca.

23. Pexumbl mpoTekaHuss IpoleccoB xumuyeckoro ocaxiaeHus uz I1I'C.
Pacuer ckopoctu nponecca B CTaMOHAPHOM PEKHUME.

24. AHanmu3 pacyeTa CKOPOCTH TIpoliecca XUMHUYECKOro ra3oga3Horo
OCaXXJICHUS B CTAIIMOHAPHOM PEKHUME.

25. KBa3upaBHOBECHBIM PEXUM BOJAOPOJHOTO BOCCTAHOBJICHUS KPEMHMSI.
PaBHO-BECHBIN BBIX0JI KOHACHCUPYIOIIETOCA KPEMHMUSL.

26. KoMnoHeHTHBIN cocTaB M 0a3WCHBIC XMMUYECKHE PEAKIIMH B CHCTEME
Si-H-CI B 006macTu BLICOKHX TEMIIEpaTyp.

27. CucteMa ypaBHEHUN XUMHYECKOTO PAaBHOBECHS.

28. Ynopomarmnme NpearnoaoKeHus, NPUHUMAEMbIe NPU TEOPETUYECKOM
ONMCaHUH IIPOLIECCOB HaITpaBJICHHOU KPUCTAJUTA3ALUH. YpaBHeHUA
MaTepHaIbHOTO OanaHca MPUMECHOI0 KOMIIOHEHTa U OajlaHca 00bEMOB.

29. PacnpeneneHre HENETydYell MPUMECH B KpPUCTAIAX, MOJYYEHHBIX
METOJOM  HOpPMaJbHOW  HAINPaBICHHOW  KPUCTAUIM3aUMU W METOJIOM
Yoxpasbckoro.

30. PacnpeneneHue HeneTyde MPUMECH B KpPUCTAIIAX, MOJIYyYEHHBIX
OJHOKPATHOM 30HHOM IMEPEKPUCTALUIM3ALMUEN  OJHOPOAHO  JIETMPOBAHHOIO
VCXOHOTO CIIMTKA.

31. Tlonyuenue mauddepeHInaIbLHOTO YpaBHEHUSI, KOTOPOMY TOTUUHSICTCS
pacrpeesieHue KOHUEHTPAIMN HEJIETy4Yel MPUMECH B KPUCTAIUIAX, MOIYYEHHBIX
MHOTOKPAaTHOM 30HHOM NMEPEKPUCTAILIA3ALNEH.

32. VYpauenue baprona-lIlpuma-Couxrepa s pacuéra 3(pQpexTuBHOrO
ko3¢ duLrieHTa pacnpeaeseHns NPUMeCH.

33. TeopeTnyeckuil BBIXOA TOJHOTO KPUCTAUIA B MPOLECCAX HAIPABIECHHON
KpUCTAJIIN3ALUU.

5-bIi ceMecTp:
1. Texnonornueckuit mpouecc. OCHOBHbBIE TOHATHS..



3. OCHOBHBIE TIPOIIECCHI TETEPOTEHHBIX XUMUKO-TEXHOJIOTUIECKUX CUCTEM.

4. MeToapbl BBITATMBAHUS MOHOKPHUCTAJUIOB U3 paciyiaBa. TeXHOJIOTrHYECKUe
ocoOeHHOCTH MeToja YoxpalbCcKkoro. BpIpanuBanue MOHOKPUCTAUIOB €
nbeJecTala.

5. IIpoueccel U3MeENbYECHUS U PACCEUBAHUS TBEPABIX TEIL.

6. PaBHOBecHBII W d(PeKTUBHBIH KOIPOUIIMEHTH pacHpeaesICHUS
IpUMECEN B KPUCTAIIIU3AIMOHHBIX MPOLECCAX.

7. XapakTepucTuka YUCTOTHI BemiecTBa. OOmas xapakTepUCTHKA
MIPOLIECCOB Pa3/IEICHUsI U OUUCTKU MaTEpUAJIOB.

8. [Tonyuenne mpodrIbHBIX MOHOKpHCTALIOB. Crioco6 CrenaHoBa.

9. Copbuumonnsie mporecchl. OUHCTKA MAaTEPHAIIOB C IIOMOINBIO METOJIa
HMOHHOTO OOMEHa.

10. CnocoObl monmyyeHus: MOHOKpPUCTAILIOB. llolydeHre MOHOKpHCTAIOB
U3 TBepAOM M KUAKOM  (a3pl. MeToapl HOPMAJbHOM  HANpaBJIEHHON
KpUCTAILITU3AIUY.

11. Xpomarorpaduueckue METOIbI OUUCTKA MAaTEPUATIOB.

12. Tlpouecchl kpucTayuiu3aluu Kak (a30BbIe MEPEXOJIbl MEPBOro po/ia.
[ToHsATHE KPUTUUECKOTO pa3Mepa 3apOblIa.

13. IIponecchl )KUAKOCTHOM SKCTPAKIUU B OUYUCTKE MAaTEPUATIOB.

14. Kpucramu3yromuecs U CTEKITYIOIINUECS CUCTEMBI.

15. Xapakrepuctuka YMCTOTHI BemiectBa. OOImas XapakTepUCTHKA
MPOIIECCOB Pa3/IeNICHUsI 1 OUYUCTKU MaTEpUAJIOB.

16. Kpucrammm3annoHHbIE MPOIECCHl B OYUCTKE MaTEPUATIOB.

17. TexHONOrus TMOJYyYEHUS] MOHOKPHUCTAIIOB MOJYNPOBOJHUKOBOTO
KPEMHUSL.

18. [Ilpoueccel pa3geneHuss W OYUCTKHU:  DIIEKTPOXUMHUUYECKHM, B
LHEHTPOOEKHOM T0JIe, ¢ TOMOLIBI0 AUP(DY3HH, B CKPEIICHHBIX AIEKTPUUYECKOM U
MarHUTHOM MOJISIX.

19. MexaHusMm U KHHETHKa pocta KpucTamwioB. CHHTYISPHbIE,
BUIIMHAIBHBIC U HECUHTYJISIPHBIC TPaHU B KPUCTAJIAX.

20. OuncTKa MaTepUaioB ¢ MIOMOIILIO MIEPETOHKH Yepe3 Ta30BYI0 (a3y.

21. O4ucTka BEMIECTB C MOMOIIBI0 XMMUYECKUX TPAHCIIOPTHBIX PEaKIIUH.

22. BeipanmmBaHue MOHOKPHUCTAUIOB M3 pacTBOpoB. CrmocoObl co3laHus
NEPECHIIICHUS B paCTBOPE.

23. CrocoObl BBIpaXEHHSI TIEPECHIIICHUSI B Ta30BOM, KUIKOM M TBEPIOH
dazax. CKopoCTh 3apoIbIIIe00pa3oBaHus B Ta30BOI (ase.

24. Metoasl 30HHOM Mm1aBku. OCOOEHHOCTH OECTUTENBHON 30HHOM MIJIaBKH.
Meron Bepueiuns.

25. TereporeHHblii MeXaHM3M 00pa3oBaHUsl JKUAKOM (a3pl  1pH
KOH/JICHCAIIMU T1apa Ha MOJIOKKY.

26. JlerupoBaHue KpUCTAVIOB B MIPOLIECCE BhIPAIIUBAHUS U3 KUIKOU (ha3bl.
Pacnpenenenne npumeceil mpu HOPMAJIbHOW HAIPABICHHOW KPHUCTAJUIM3AUUU U
IIPU 30HHOM IIJIaBKE.

27. TEXHOJOTWs TMOJY4YEHUSI MOHOKPHUCTALUIOB IMOJYHPOBOJIHUKOBOIO
apceHua rajiius.



28. Meroasl MOJNy4eHUS OJHOPOJHO JIETHPOBAHHBIX MOHOKPHUCTAJIIOB.
Mexannyeckasi HOJMUTKA paciijiaBa TBEPIOi, )KUIKON 1 ra30BOi (Pa3oii.

29. BelpamMBaHue MOHOKPHUCTAJIOB M3 Tra3oBOM ¢a3bl. 3aMKHYThIE H
IPOTOYHBIE CUCTEMBI.

30. CerperaurOHHbIE METO/IbI BEIPABHUBAHUS COCTaBa KPUCTAJIIOB.

31. JlerupoBaHue KpucTaioB B TBepoH (a3ze.

32. Kepamuka. ®a3bl KepaMUKH.

33. TexHonoruueckasi cxema U3roTOBJICHUSI KEPAMUKHU.

34. TpeboBaHus, NpeabsIBISIEMbIE K CBIPHEBBIM MaTepHaIaM.

35. Be160p 1 mOAroTOBKAa HCXOAHBIX KOMIIOHEHTOB.

36. PacyeT muxThl.

37. CnocoObl TpaHYyIHpPOBAaHUSA IIUXTHL: OOBIYHOE T'paHyJIUPOBAHUE,
rpaHyJINPOBAHKUE MPECCOBAHUEM, PACIIBUIMTEIBHOMN CYIIKON U JP.

38. OcHOBHBIE METOIbI POPMOBAHUS 3aTOTOBOK.

39. MeTtoasl mpeccoBaHMS: XOJOJHOE TPECCOBaHHME B Mpecc-(hopmax;
MYHJIITYYHOE [PECCOBAaHUE; HW30CTaTUYECKOE U B3PBIBHOE I[PECCOBAHUE;
BUOpAIIMOHHOE YIUIOTHEHUE; ropsiuee mpeccoBaHue. JIOCTOMHCTBA U HEJOCTATKU
Pa3IMYHBIX METOJIOB ITPECCOBAHUSI.

40. I'opsiuee nuTbe. OCHOBHBIE METOJbI: HAMOPAKUBAHUE, CIIMBHOE JIUTHE,
JUTbE B KOKWUJIb, LEHTPOOEKHOE JIUThE, HENPEPHIBHOE JIUThE, JIUTHE O]
JTABJIICHUEM.

41. OGxwr. Ilpomeccet B xome oOxwura. OMHOKpPATHBIA W JBYKPATHBIA
00XKHuT.

7.2.6. MeToauka  BBICTABJIE€HUSI OLEHKH TPH  NPOBEIEHUH
NMPOMEKYTOYHOM aTTecTalun

DK3aMEH TMPOBOAWTCS TO OwWjeTaM, KaKIbIi M3 KOTOPBIX COJCPKHUT 3
BOIIpOCa!

1. Onenka «HeynoBIeTBOPUTEIBLHO» CTABUTCS B CiIydyae, €Clid CTYJICHT He
OTBETHJI HA Ha OJIMH BOIIPOC.

2. OmeHka «YIOBJIETBOPUTEIHHO» CTAaBUTCS B CJydae, €CJIM CTYJICHT
OTBETHJI Ha OJIMH BOTIPOC U JIOTIOJHUTEIbHBIE KAYECTBEHHBIE BOMPOCHI.

3. Onenka «XOpoIo» CTaBUTCS B Cilydae, €ClIu CTYJEHT OTBETHUJI Ha JIBa
BOIIPOCA U JOTOTHUTENIbHbIE KaY€CTBEHHBIE BOMPOCHI.

4. Ouenka «OTIUYHO» CTaBUTCS, €CJIM CTYJIEHT OTBETUJI HA TPU BOIMpPOCaA IO
OWJIeTy W TIOTIOJTHUTEIHHBIE BOMIPOCHI.

7.2.7 I1acnopT OllEHOYHBIX MATEPHAJIOB

Kon
KonTtponupyembie pazaenst (TEMbI) . |HamMenoBanme omeHOYHOTO
Ne n/m KOHTPOJIMPYEMOM
JUCIIATUTHHBI cpencTsa
KOMIICTCHITHH
1 Havaneueie ceenenust o pmsuke  ([TK-6 TecTt, koHTpOBHAS paboTa,
MOJTYTIPOBOTHUKOB M TIPOM3BOJICTBE JK3aMeH.
MIOJTYTIPOBOTHUKOBBIX MUKPOCXEM.
2 OcHoBbl MonenupoBanus sBienuii |[1K-6 Tect, KOHTpOJIbHAs paboTa,
nepeHoca. HK3aMEH.
3 Juddysuonnoe neruposanue, |[[1K-6 Tect, KoHTpONIBHAS paboTa,




WOHHAsT IMITJTAHTAIS 1 3aluTa JJabopaToOPHBIX
TEPMUYECKOE OKHCIICHUE KPEMHHUSL. paboT, SK3aMEeH.
4 XUMHYECKOE OCAKIECHUE U3 [1K-6 3amura 1a60paTOPHBIX
ra3oBoil (assl. pabot, TpeGoBaHMS K
KypCOBO# paboTe, SK3aMeH.
5) Kpucrammuzanus u3 pacruiaBoB - ([TK-6 Tect, koHTpONIbHAA paboTa,
pacTBOPOB-pacIlJIaBOB. 3alUTa J1abopaToOpHBIX
paboT, HK3aMeH.
6 OcHoBHBbIE TIPOIIECCHI B [1K-6 KonTponbhas pabdora,
TeTePOreHHBIX XUMHKO- 9K3aMeH.
TEXHOJIOTHYECKUX CUCTEMAX.
7 TexHoI0THs MPOIIECCOB I1K-6 Tect, KoHTpONIBHAS paboTa,
nepepabOTKH CHIPHEBBIX 3anuTa J1abopaToOpHBIX
MaTEpPUAJIOB. paboT, SK3aMeH.
8 Kpucrammuzamnus u creknoanune; |[1K-6 Tect, koHTpOsIbHAA paboTa,
MEXaHU3MBbl U KHHETHKA POCTa 9K3aMeH.
KPHUCTAJJIOB.
9 TexHonorust noxy4eHus I1K-6 Tecrt, kOHTpoOsIbHAS paboTa,
MOHOKPHCTAJTHYECKUX 9K3aMeH.
MaTEepHAJIOB.
10 TexHomornyeckas cxema I1K-6 Kontposnbhas pabora,
U3TOTOBJICHHUS KEPAMUKH. 3auTa J1abopaToOpHBIX
paboT, FK3aMeH.
11 CBoiicTBa KEpAaMUYECKHUX I1K-6 Kontposnbnas pabora,
MaTepHaJIOB. 3aluTa J1abopaTOPHBIX
paboT, HK3aMeH.

7.3. MerToauyeckue MaTepuajbl, oONpeaesilOIINe MNPoUeTYPbI
OlleHUBAHMS 3HAHMI, yMeHHUIi, HABBIKOB U (W) ONBITA JeSITETbHOCTH

TectupoBanne M KOHTPOJBbHBIE PAOOTHI MPOBOAATCA C HCIOJB30BAHHUEM
BBIJIaHHBIX TeCT-33JaHuil Ha OymakxHoM Hocutene. Bpems tectupoBanus 40 mMuH.
3areM OCYLIECTBIISETCS MMPOBEPKA TECTA SK3aMEHATOPOM M BBICTABIISIETCS OLICHKA
COrJJaCHO METOJIMKE BBICTABJICHUS OLEHKH NpPH MPOBEIECHUU IMPOMEKYTOUHOU
aTTECTALIUH.

Pemenne craHgapTHBIX 3aJa4  OCYIIECTBIISIETCS, C HCIOJIb30BAHHEM
BBIJIAaHHBIX 3a7ia4 Ha OyMaxHoMm Hocutene. Bpems pemenus 3agau 30 muH. 3ateM
OCYLIECTBJISIETCS. TPOBEPKA pEIICHUs 3aJad HSK3aMEHATOpPOM U BBICTaBISETCS
OIICHKA, COTJJaCHO METOJMKE BBICTABJICHMUSI OLIEHKM TPU  MPOBEJECHUU
IIPOMEKYTOYHOM aTTECTALINH.

Pemenue mpukiagHBIX 3alad  OCYIIECTBISIETCS C  MCIOJIb30BAHUEM
BBIJIJAHHBIX 3aj7a4 Ha OymMakxHoM HocuTene. Bpems pemenus 3amad 30 MuH. 3aTeM
OCYIIECTBIISIETCS TPOBEpPKA pEUICHHs 3aJay 3K3aMEHATOPOM M BBICTABIIAETCA
OLICHKA, COIJaCHO METOJMKE BBICTABJICHHUS OLIEHKM HpPU  MPOBEIECHUU
IIPOMEKYTOUHOM aTTECTALNH.

3ammuTa KypcoBOM paboOThl W OT4eTa 1O JiabopaTOpHBIM paboTam
OCYLIECTBJISIETCSL COTJIACHO TPEOOBAHUAM, NPEIBSIBIAEMbIM K paboTe, ONMUCAHHBIM
B METOAMYECKUX MaTepuanax. [IpumepHoe BpeMs 3alIUThl HA OJHOTO CTYJEHTa
cocrasisier 20 MUH.




8 YYUEBHO METOAUYECKOE U HTHO®OPMALIMOHHOE
OBECHEYEHUE JNCIUIIJINHBI)

8.1 Ilepeuenb Yy4yeOHOIl JUTEPATYpbl, HEOOXOAUMOI ISl OCBOEHUS
AUCUMILTHHBI

1. Anexcanapo C.E., I'pexoB @.®. TexHOJIOTHsS MOTYNPOBOJHHUKOBBIX
MaTepuayioB: ydeOHoe mocobue. - Cankrt-IlerepOypr: Jlans, 2021. - 240 c. -
Texkcer : anekTponHnbii. - URL: https://e.lanbook.com/book/168401.

2. CmupnoB 0.A. ®dusnyeckue OCHOBBI JIEKTPOHUKHU: ydeOHOE mocodue /
FO. A. Cmupnos, C. B. Cokonos, E. B. Turtos. - Canxr-IletepOypr: Jlanb, 2021. -
560 c. - Tekcr : anextponnsbIi. - URL: https://e.lanbook.com/book/168522.

3. UepnsieB B.H. ®usnko-xumuueckue npoiiecchl B TexHomoruu POA. /B.H.
Uepnsies. — M.: Boicmias mkomna, 1987. — 375 c.: uin.

4. ®u3nyeckue OCHOBBI TBEPAOTENBHOM 31eKTpoHMKU. HacTh 1: YueOHoe
nocobue/O.U. CricoeB. Boponex, 2012.-213 c.: ui.

5. CeicoeB O.U. OU3MKO-XUMUYECKUE OCHOBBI TEXHOJOTUH MATEPHATIOB U
cTpyktyp TBEpHorenbHoM 3iekrtponuku. /O.M. Ceicoes, JI.H. Koportkos, WN.B.
babkuna. BI'TY 2010. 215 c.

6. Kpanyxun B.B. TexHonorust MmatepuanoB 3JI€KTPOHHON TeXHUKHU. Teopus
MPOLIECCOB  TOJYNPOBOJHUKOBOM TEXHOJIOTMM: Yy4eOHMK [U1si By3o0B. /B.B.
Kpanyxun, U.A. Coxomnos, I'.Jl. Ky3uneuos. U3a. 2-e, mepepab. u mon. — M.:
«MUCHUC», 1995. —493 c.: nn.

7. CokonoB M.A. Pacué€r mpoueccoB MNOJYyNPOBOAHUKOBON TEXHOJIOTHH.
/CokonoB U.A. — M.: «kMetamnyprus», 1994. — 176 c.: un.

8. Texunomorus CBUC: B 2-x xH. KH. 1. [lep. ¢ anri. /Ilox pen. C. 3u. — M.
Mup, 1986. — 404 c., un.

9. Texuonoruss CBUC: B 2-x xH. K#. 2. [Iep. ¢ anrn. /Ilox pex. C. 3u. — M.:
Mup, 1986. — 453 c., un.

10. Tpummes C.A., KoporkoB JILH. TexHonorus KepaMHUECKHX
MarepualoB: Yuel. nocobue. Boponex: Boponex. roc. TexH. yH-T, 2011. - 112 c.

11. [191-2012] Metoauueckue yka3aHHs K BBIMOJIHEHHIO Ja00OpaTOPHBIX
pa6or Nel-2 mno pucuumimHe «®PU3HKO-XMMHUYECKHE OCHOBBI TEXHOJIOTHH
MaTrepuagoB W CTPYKTYp TBEPIAOTENBHOM DJIIEKTPOHUKH JJII  CTYJEHTOB
HampaBieHus: «TexHudeckas ¢usukay (nmpoduns «Duznueckas >IEKTPOHUKA)
ouHOM Gopmbl 00ydeHHs . (DIEKTPOHHBIN BapHaHT).

12. [192-2012] Meroanyeckue yKa3aHWsl K BBITIOJHCHHIO JTAOOPATOPHBIX
pa6or Ne3-4 mo aucnumuinHe «DU3MKO-XUMHUYECKHE OCHOBBI TEXHOJIOTHH
MaTEpUAIIOB W  CTPYKTYp TBEPAOTEIBHONW AJIEKTPOHUKH JUII  CTYJEHTOB
HanpaBneHus: «Texuudeckas ¢usuka» (nmpodunp «Dusznyueckas >IEKTPOHUKA)
o4HOU Popmbl 00yueHus. (DIEKTPOHHBIN BapUaHT).

13 Kanrun A.B. Meroanueckue yka3aHus K BBIIOJHEHHUIO J1a0OpPaTOPHBIX
pabot no texnonorun MIOT. — Boponex: BI'TY. 2015. DOx.

8.2 Ilepeyenb HH(OPMALNMOHHBIX TEXHOJIOTHil, HMCIOJb3yeMbIX INpPH
OCYLECTBJIECHUM 00pa30oBaTeJbLHOI0 Mpolecca IO JUCHUIIMHE, BKJIIOYAS
nepeyeHb  JIMIEH3HOHHOTO0  NPOrpaMMHOr0  olecredyeHHs, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
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npo¢ecCHOHAIbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:
Microsoft Word, Microsoft Excel, Internet Explorer, marematuueckwuii
naket Mathcad, rpaduueckas o0OpadoTka 3xcniepuMeHTanbHbIX JaHHbIx Origin 8.0.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS JIJIs1
OCYUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA
Cnenuanu3upoBaHHas JEKIIMOHHAs ayaAuTOopus, OCHaIllCHHAas
000opyI0BaHUEM ISl IEKIIMOHHBIX IEMOHCTPAIMI U MPOEKIIMOHHOM anmapaTypou.
Hucnineinpii kinace kadeaper OTT u HayuHo-yueOHas JsabopaTopus
TEXHOJIOTUHM KEPAMHYECKUX MATEPUATIOB U U3MEPCHUS X (PU3NUECKUX CBOMCTB C
Hay4YHO-HCCJIEIOBATEIIbCKUMU U3MEPUTEIIBHBIMUA CTEHAAMH, KOMIUIEKCAMHU H
000pyI0BaHUEM.

10. METOAUYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCS IO
OCBOEHHIO JUCHHUIITIMHBI (MO YJIS)

[To muctmnnuHe «PU3NKO-XUMUYECKHE OCHOBBI TEXHOJIOTUH MAaTEPHAIIOB U
CTPYKTYp  (GU3MYECKON  DJICKTPOHUKW»  UYUTAIOTCS  JIEKIMH, TPOBOAATCA
NPAaKTHYECKHUE 3aHATHS U JTa0OpaTOpHBIC pPabOTHI, BHIMOIHIETCS KypcoBas paboTa.

OcHOBOM W3y4eHHs JUCLUUIUIMHBI SBJSIOTCS JIEKIIMM, Ha KOTOPBIX
U3J1araroTcst HanboJiee CyIIeCTBEHHbIE U TPYIHbIE BOIPOCH, & TAKXKe BOIPOCHI, HE
HaleAIINe OTPAKEHUS B y4eOHOU IUTEpaType.

[IpakTiueckue 3aHATHS HamNpaBlieHbl Ha TMPUOOPETEHHE MPAKTUYECKUX
HaBBIKOB pacyeTa CKOPOCTU POCTa KpUCTAILIa, COACPKaHHUs MPUMECH B KpHUCTaIE,
BBIX0/Ia TOAHOTO KPHUCTAJUIA. 3aHATHUSA MPOBOASTCS MyTEM DPEIIEHUS KOHKPETHBIX
3a/1a4 B ayAUTOPUH.

JIaGopaTopHbie paOOThI BBIMOJIHSAIOTCS Ha Ja0OpaTOpHOM 00OPYIOBAaHUU B
COOTBETCTBUH C METOJAUKAMH, TPUBEJACHHBIMH B YKa3aHHSIX K BBHITIOTHEHUIO Pa0oT.

MeTonuka BBIOTHEHHsS KypCcOBOW pabOThl HW3MOKEHA B y4eOHO-
METOJUYECKOM TMMOCOOMH. BBIMONHATE dTambl KypcoBOM pabOThI  JTOJDKHBI
CBOCBPEMEHHO M B YCTAHOBJICHHBIE CPOKH.

KonTponb ycBoeHHs MaTepuana IUCIUIUIMHBI TMPOU3BOIUTCS MPOBEPKOM
KypCOBOI pabOThI, 3aIIUTON KYPCOBOM paOOTHI.

Bunx yuebnbIx
. JleaTenbHOCTh CTyAEHTA
3aHATHU
Jlexmust Hanucanne koHCHEKTa JEKIUA: KPAaTKO, CXEMAaTHUYHO, MOCIIEI0BATEIHHO

(buKcUpOBaTh OCHOBHBIC  IIOJIOKEHHS, BBIBOABI, (OPMYJIHUPOBKH,
0000IIeHNS; TIOMEYaTh Ba)XKHBIC MBICIIH, BBIACIATH KIIOYEBHIE CIIOBA,
TepMuHBL. [IpoBepka TEPMHHOB, MOHSATUH C IOMOILBK SHIMKIOINEINM,
CJIOBApEW, CHPABOYHUKOB C BBINMCHIBAHUEM TOJKOBAHWW B TETPAlb.
O6o3HaueHne BOMPOCOB, TEPMHHOB, MaTepuana, KOTOPHIE BBI3BIBAIOT
TPYIAHOCTH, TOHUCK OTBETOB B pEKOMEHAyeMoW sureparype. Ecnm
CaMOCTOSITENILHO HE yHaeTcsi pa3oOpaThCs B Marepuaiie, HeoOXO0IUMO
chopMyIMpOBaTh BONPOC M 3a/laTh MPENOJaBaTeI0 Ha JEKIUU WKW Ha
MIPAKTUYECKOM 3aHSITUU.

HpaKTI/ILICCKOG KOHCHCKTI/IpOBaHI/Ie PEKOMCHAYCMBIX NCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM




3aHATHC

JEKIUH, TOArOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP
peKOMeHIyeMoi ireparypsl. IIpociaymmBanue ayino- U BUACO3aNUCEH
[0 3aJaHHOM TeMe, BBINOJIHEHHE pacuyeTHO-TpapUUeCKuX 3aJaHHi,
peuieHue 3a1ay 10 ajaropuTMmy.

JlaGopaTtopHas
pabota

JlaGopaTopHble ~ pPabOTBI  TO3BOJSIOT  HAYYUTHCS  NPHMEHSTH
TEOPETUYECKHE 3HAHMs, INOJYYCHHbIE Ha JEKIUM NpPU PEHICHUU
KOHKPETHBIX 3a7a4. YToObl Hamboyiee panUoOHAIBHO M IIOJIHO
UCIOJIb30BAaTh BCE BO3ZMOXKHOCTH JIAOOPATOPHBIX JUIS MOJATOTOBKH K HUM
HEOOXOAMMO: CIIEAyeT pa3o0parh JIEKIUIO 10 COOTBETCTBYIOILEH Teme,
O3HAKOMHUTCS C COOTBETCTBYIOIIMM pa3leioM y4eOHHKa, MpopadoTaTh
JONOJHUTEIbHYIO JINTEpaTypy ¥ HWCTOYHHMKH, pPEIIUTh 3aJadyd ¢
BBINOJIHUTH JIPYT'He NHCbMEHHBIC 3a/1aHusl.

CamocTrogTenbpHas
pabora

CamocrosTenbHass paboTa CTYJIEHTOB  CIIOCOOCTBYeT INIyOOKOMY
YCBOEHHMSI y4€OHOI0 MaTepualla U pa3BUTHIO HaBBIKOB CaMOOOPa30BaHMUS.
CamocrosTenbHas paboTa MpearnoaaraeT ciaelyolue COCTaBIsoIINeE:

- pabota ¢ TekctaMu: y4eOHUKaMHU, CIPABOYHUKAMU, JOMOJHUTEIBHON
JUTEPaTypoi, a TakKe MpopaboTKa KOHCIIEKTOB JICKLIUH;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUN U pacyeTOB;

- paboTa HaJl TEeMaMu JJIs1 CAMOCTOSITEIbHOTO U3YUECHHUS;

- ydactue B paboTe CTyIeHYECKUX HAayUHbIX KOH(EPEHLINHA, OTMMITNAT;

- IOATOTOBKA K IPOMEKYTOYHON aTTECTALINN.

IToaroToBka k
MIPOMEKYTOYHOU
aTTecTaluuu

I'oToBUTBHCH K HpOMCX(YTOHHOﬁ arreCTalu CJICAyeT CUCTCMATHYCCKU, B
TCYCHHUC BCCTO CCMECTpPaA. HuTencuBHas IIOATOTOBKA AOJIPKHA HAYaThCs HE
MMOo3JHCC, Y€M 3a MCCAL-IoJITOpa MO0 HpOMe)KYTOHHOﬁ arTrecTanuu.
I[aHHBIe nepea 3a4ceToM, I3K3aMCHOM TpH OHA B(I)(I)CKTI/IBHCC BCETO
HCIIOJIB30BATH JJII MTOBTOPCHUA U CUCTEMATHU3allu MaTCpHraJia.




