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1. HEJIA U BAJAYU JUCHUTIJIMHDbI

1.1. Hean mucuumniannbl [lonydenue yriyGiaeHHOTO MpodecCHoHaIBHOTO
o0pa3oBaHMs MO TEXHOJOTHH 3JEKTPOHHOW KOMIIOHEHTHOM 0a3bl, MO3BOJISIOIIETO
BBIITYCKHUKY 00JIaaTh MPEeIMETHO-CIICIIUATM3UPOBAHHBIMA  KOMITCTECHITHSMH,
CIOCOOCTBYIOIIUMHU BOCTPEOOBAaHHOCTUM HA pBIHKE TpyZa, OOECHEUYMBAIOIIETO
BO3MOXKHOCTh OBICTPOTO U CaMOCTOATEIBHOTO NPUOOPETEHHS HOBBIX 3HAHU,
HEOOXOMMMBIX JISl afanTalui ¥ YCIENIHOW MpoQecCHOHATBHON ACITeIbHOCTH B
00JaCcTH MUKPO- U HAHOAJIEKTPOHUKHU.

1.2. 3agauu ocBOeHUSA TUCHMIIIHHBI

- M3yunth dTambl pa3BUTHA M COBPEMEHHOE COCTOSIHHE TEXHOJOTHUH
MaTepuajJoB W TPUOOPOB MaKpO-, MHKPO- M HAHODJIEKTPOHUKHU, OCHOBHBIC
MPOIECCHI TEXHOJIOTHH MTPOU3BO/ICTBA KOMIIOHEHTHOM 0a3bl 3JICKTPOHUKH.

- [To3HAaKOMUTKCS C OOIUMHU TPUHIIUIIAMU TEPMOAMHAMHYECKOTO aHAIIN3a 1
yrnpaBieHus: (a30BBIMH W XUMHUYECKUMH PaBHOBECHSMU B TEXHOJOTHUYECKUX
Ipoleccax AMEeKTPOHHUKH.

- M3yunTh mpUMEHsIeMbIe Ha MPAKTUKE METOABI yIpaBicHHs MU y3n0H-
HBIMH ¥ TEIJIOBBIMHU SIBJICHUSMH B TEXHOJOTHYECKUX IPOIECCaX DIJICKTPOHHUKH.
W3yunth  (U3HKO-XMMHUYECKHE OCHOBBI  BBIpANIMBaHUS  MOHOKPHCTAJLIOB,
(OpMUPOBAHUS SIUTAKCUATBHBIX CIIOCB M JICTHPOBAHHBIX NPUOOPHBIX CTPYKTYP
TBEPIOTEIIBHOMN JICKTPOHUKH.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
HucrumirHa «PU3MKO-XUMUYECKAE OCHOBBI TEXHOJIOTMM MaTepHalOB U
CTPYKTYpP TBEPAOTEIBHOM 3JIEKTPOHUKW» OTHOCUTCS K JUCIMIUIMHAM BapUaTUBHOU
yactu Oynoka b1.

3. MNEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUSI 110
JAUCHUITIJIIMHE

[Ipomecc  w3ydenwmst AUCHHAIUIMHBL  «DU3UKO-XMMHYECKHUE  OCHOBBI
TEXHOJIOTMHA MAaTEPUAJIOB M CTPYKTYP TBEPAOTEIHLHOMN AJICKTPOHUKI HAIIPaBJICH HA
dbopMHUpOBaHUE CIACAYIOMNUX KOMIIETECHITUH:

[1K-4 - cnocoOGHOCTBhIO MPUMEHATHh 3((HEKTUBHBIE METOABl MCCIICIOBAHUS
(U3UKO-TEXHUYECKUX OOBEKTOB, TPOIECCOB ¥  MaTepuaioB, MPOBOIUTH
CTaHJAPTHHIE W CePTU(DUKAITMOHHBIC UCIBITAHUS TEXHOJOTHYECKUX IMPOIIECCOB U
U3JICTUIA C MCIIOIH30BAHHEM COBPEMEHHBIX aHAIUTUYECKUX CPEIICTB TEXHUYECKOM
(1076370097

[1K-6 - rOTOBHOCTBIO COCTABUTh IIJIaH 33JJAHHOTO PYKOBOJMUTEIIEM HAYYHOTO
UCCIICIOBaHMsI, pa3paboTaTh aJeKBAaTHYI0 MOJEIh H3y4aeMoro OObeKTa W
OTMPEACIUTh 001aCTh €€ MPUMEHUMOCTHU

Pe3yabTarsl 00yueHnsi, XapakTepu3yromue

Komnerenuus
c(hopMHUPOBAHHOCTH KOMIIETEHIIUHN

[1K-4 3HaTh OCHOBHBIE IIPOLIECCHI B TETEPOT€HHBIX
XMUMHKO-TEXHOJIOTMUECKUX CUCTEMAX; MPOLIECCHI
pa3JesIeHusl, OUUCTKHU U JIESTUPOBAHUSI MaTEpUAJIOB




BHCKTpOHHOﬁ TEXHHUKH, KPUCTAJIJIN3AlIHUIO U
CTCKJIIOBAHHC,

YMeTh BBINOJIHSATH pacdeT OCHOBHEIX IIApaMETPOB
MAaTCPUAJIOB N TCXHOJIOTUYICCKUX 1TAPaMETPOB UX
H3TrOTOBJICHU:A, NCIIOJIb30BaATh TCXHUYICCKUEC CPCACTBA
AJI1 OIPEACIICHUS OCHOBHBIX IMApaMCTPOB
TCXHOJIOTHYCCKOI0 IIponecca,

BJI&I[CTB HaBbIKaMHM paCucTa TCXHOJIOTHUICCKUX
MpoueCCOB C IPUMECHCHHUEM ITaAKCTOB IIPUKIIAAHBIX
InporpamMm,; HaBbIKaMH HCIIOJIb30BAHUA TCXHUYCCKHUX
CpCaACTB AJId OIIpEACIICHUA OCHOBHEIX IMApaMETPOB
TCXHOJOTIMYCCKOI'O IIPOLECCa.

[1K-6

3HaTh HHCTPYMEHTAJIbHOE O(POpPMIIEHNE U OPTAHU3ALIHIO
(U3UKO-TEXHUYECKUX TEXHOJIOTHYECKUX MPOIIECCOB;
NAKEThl IPUKJIAJAHBIX IPOrPaMM JJIsl paCYETOB
TEXHOJIOTUYECKUX MPOLECCOB,

YMeTb 000CHOBBIBATH MPUHATUE KOHKPETHOTO
TEXHUYECKOTO PEIICHUs MPU pa3paboTKe
TEXHOJIOTUYECKHX MPOIIECCOB; BHIMOIHATH PaOOTHI 1O
TEXHOJIOTUYECKON MOATOTOBKE MPOU3BOICTBA
MaTepHaoB;

Bnagets crmocoOHOCTHIO BEIOOPA TEXHOIOTHIECKOTO
npolecca Mpou3BOACTBAa MaTEPUAIIOB 3JIEKTPOHHOM
TEXHHUKH; CIIOCOOHOCTHIO BBIMIOIHATH PabOTHI IO
TE€XHOJIOTHYECKOM MOATOTOBKE IPOU3BOICTBA
MaTEpHAJIOB 3JIEKTPOHHON TEXHUKH.

OO0mas

4. OBBEM JJUCHMIIVINHBI
TPYLOEMKOCTb  AUCUUILUIMHBL  «DU3UKO-XUMUYECKUE  OCHOBBI

TEXHOJOInM MaTCpUaJIOB U CTPYKTYP TBCp,Z[OTCHLHOﬁ QJICKTPOHUKHN) COCTABJISACT 7

3.€C.

Pacnpenenenue Tpy10€MKOCTH JUCUUIUIMHBI 10 BUIAM 3aHATHIA
ouyHasi popma oOyueHust

Bunet yueGHoi paboThI

Bcero | Cemectpsl
4acoB 4 5

AyIUTOpPHBIE 3aHATHS (BCET0) 126 o4 72

B ToMm uncie:

Jlexumm 72 36 36
[TpakTueckue 3anstus (I13) 18 - 18
JlaGopatopusbie pabotsl (JIP) 36 18 18
CamocTtosiTesibHas padoTa 90 18 72
KypcoBasi padora + +

Yackl Ha KOHTPOJIH 36 - 36

Bupl mpoMexyTOYHOM aTTeCTAllK - DK3aMEH, + + +




3a4€T

OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKHE YaChl
3ad.e]I.

252

72

180
S

5. COAEP) KXAHUE JUCHUIIJIMHBI (MOOYJISI)
pacnpesesieHue

5.1

Conep:kanue

pa3naenon

TPYA0€MKOCTH 110 BHAaM 3aHATHI
o4yHasi popma 00yueHust

AUCIHHUILIHHBI

Hu

Ne

HaumenoBanue TeMbl
/i

Conepxanue paszena

Jleknn

[Ipax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

1 | HauanbHblE CBEAECHUS O
¢busuke
MOJTYIIPOBOIHUKOB U
IPOM3BOJICTBE
HOJTYTIPOBOTHHKOBBIX

MHKPOCXEM.

HauanbHble cBeieHUs 0 6a30BBIX
TEXHOJIOTHIECKHX OTePaIUsIX
TUIAaHAPHOM TEXHOJOTUH MPOU3BOACTBA
noiynpoBoaHukoBbix UMC.
HavanbHble cBeZieHHs 00 OCHOBHBIX
TEXHOJIOTHYECKUX MapLIPyTax
IUIAaHAPHOHN TEXHOJIOTMH MPOU3BOACTBA
110J1ynpoBoJHUKOBBIX IMC.

2 | OcHOBBI MOJICTTHPOBAHUSI
SIBJICHUU MEpEeHOcA.

AHaNIUTHYECKOe ONUCAHNE MoJIeit
TeMIIEpaTyphbl U KOHLEHTPALUH
npumecu. ['paduyeckoe oTobpakeHne
CKaJISIPHBIX Nosiel. I'panueHt
TeMneparypsl. I'paaueHt
KOHIICHTpaLUX IpuMecH. Bexrop
IUIOTHOCTH ITOTOKA YHEPTHU B (hopMe
TeIlIa B HETIOJBIDKHOM cpeie. 3aKoH
®Oypse. Bekrop MI0THOCTH OTOKA
BELIECTBA B HEMOJBW)KHOM cpezie.
[epabiii 3akon Ouka. Kosddurment
temonpoBoanocTr. Koadduipent
muddysun. Juddepenipansaoe
ypaBHEHHUE IEPeHOca SHEPruu B popme
Tera. YpaBHeHHE OaaHca SHTAIBINN.
Ilepenoc Tema B HEIOBIKHOM cpeTie.
YpaBHEeHUE HECTAlIMOHAPHOMI
TEIIONPOBOIHOCTH. Y CIIOBHS
OJHO3HAYHOCTH JUIS 3a[a41
pacnpocTpaHEeHus TeIuia B
HENOJIBUXKHOM cpeie.
HuddepennnanbHoe ypaBHEHHE
TIepeHoca Macchl IPUMECHOTO
KOMIIOHEHTA B HETIOJBIKHOH cpee.
VYpaBHeHune 6axanca Maccsl
TIPUMECHOTO KOMITOHeHTa. [lepeHoc
MAaccChl IPUMECHOTO KOMIIOHEHTA B
HENOJBM)KHOH cpesie. Y paBHEHHE
HecTauuoHapHOH quddy3un.
Paznuunble GOpMBI 3aNMCH ypaBHEHHS
HecTanuoHapHOH nuddy3un. YcioBus
OJHO3HAYHOCTH JUISl 3a[ja4H IIepeHoca
MIPUMECHOTO KOMITOHEHTA B
HENOJIBUKHOM cpeie.

12

3 Huddysnonnoe
JICTUPOBAHUC, NOHHAA

UMIUTAaHTALUS U
TEPMUYECKOE OKUCIICHUE
KpEMHUSI.

HauanbHble CBeIeHNS O pexnUMax
MPOBEJEHUS ONepaLii
1 HY3MOHHOTO JIETUPOBAHMS, HOHHOM
HMMIUTaHTAIMU U TEPMHIECKOTO
OKHCIICHUSI KPEMHUS B INTaHAPHOM
TEXHOJIOT MU MOTYIIPOBOAHUKOBBIX
HNMC. MozaenupoBaHue CTaiuu
3aroHKH npuMecu. MozenupoBaHue
TEPMHYECKOTO OKHCIICHHS KPEMHHUS.
YpaBHEHHUE /151 CKOPOCTH pOCTa

OKHCHOH MIEHKH. OCHOBHOE YpaBHEHUE

10

22




moznenu [una-I'poyBa. AHanu3
OCHOBHOT'O YPaBHEHHSI MOZEIIH
Huna-I'poysa. Kunernueckue
3aKOHOMEPHOCTH Ipolecca
TEPMHUYECKOTO OKHCIICHUSI KDEMHHSI.
CpaBHEHHE pe3yNbTaTOB
MOJICTIMPOBAHMS ONEepaIii
1 Py3MOHHOTO JTETUPOBAHKS, HOHHOM
UMIUIAHTalUH U TEPMUYECKOTO
OKHUCIJICHUSI KPEMHHMS B IUIAHAPHOU
TEXHOJIOTHH C SKCIEPUMEHTOM.

XHUMHYECKOe OcaKJeHIE
13 ra30Boi (assl.

Hauanbsnsle cBenieHus o npoueccax
XMMUUYECKOI0 OCAXKJCHUS U3 ra30BO’
(a3l B TEXHOJIOTHH MAaTEPUAJIOB U
CTPYKTYp TBEPAOTEIBHOM
3neKTpoHUKHU. CTauu MpOTEeKaHUsI
MpolEecca XUMUUECKOTO OCAKACHHUS U3
naporasoBbix cmeceil. [lonstue
JIMMUTHPYIOLIEH cTaJuy IIpolecca.
AHaIUTUYECKOE ONUCAHUE JBUKCHUS
JKUJIKOCTU. DJIEMEHTBI THAPOJUHAMUKH
BSI3KOU JKUJKOCTH.
I'unponunaMunyeckuii n
11 dy3HOHHBIH TOrpaHUYHBIE CIOH.
Jubby3noHHBIN U KHHETHYECKU I
PEKHMMBI TPOTEKAHUSI MPOLIECCOB
XMMHYECKOTO OCAXKJICHHS U3 ra30BOH
¢assl. [IprmMeps! cMeHBI
JIUMUTHPYIOLIEH CTaJllu B XOZ€
nporecca, MPOTEKAIONIETO B
CTALMOHAPHBIX BHEIIHUX YCIOBUAX.
KBazupaBHOBECHBIH peXIM
BOJIOPOJTHOTO BOCCTAHOBIICHHUS
KpeMHHUsl. PaBHOBECHBII BBIXOA
KOHJIEHCUPYIOIIET0Csl KPEMHHSI.
Cucrema ypaBHEHU XMMUYECKOTO
paBHOBecUs. XUMHUYECKOE PaBHOBECUE
B 1300apHO-H30TEPMHIECKHX
ycnousax. KoncranTa paBHOBecHst
ra3o(hazHoOl XUMUYECKON peakuy Ipu
YMEPEHHBIX JABIECHUAX. 3aKOH
JIeHCTBYIOLINX Macc. Beruucnenue
KOHCTaHThI paBHOBecHs: Kp
XMMUYECKOU peaKlyy M0 CIPaBOYHBIM
JTAHHBIM.

15

Kpucrannuzanus u3
pacIiaBoB U
pacTBOPOB-pacILIaBOB.

HcxonHble TOIOXKEHUS IS
MOJIENTUPOBAHMS TIPOLIECCOB
HAaIpaBJICHHON KPHUCTAIIN3alUH.
YpaBHeHHs MaTepuaIbHOTo OanaHca
MPUMECHOTO KOMITOHEHTa 1 GanaHca
00béMoB. Pacnpenenenne Heneryuen
IIPUMECH B KPHUCTAILIAX, TTOJYyIEHHBIX
METOJIOM HOPMAJILHOW HaIpaBIeHHOH
KPHUCTAUIN3AIMU U METOJIOM
Yoxpansckoro. KBasucrarnueckuit
PEXKHUM KPHCTAIIN3AIHH.
Pacnipenenenue Heneryuel npumecH B
KpHCTaIaX, MOJY4YEeHHBIX 30HHOM
NepeKpUCTaIN3auei.
KBaszucraruueckuii pexum
KpHUCTAIIN3alu. MeXaHU3MbI
TIepeHoca MPUMECH B XKUAKOH (ase B
MPOLIECCaX HANIPABJIECHHON
KpucTamm3auui. JPPpeKTHBHbIH
K03 GULHEHT pacIipe/ieIeHuUsI
NpuMecHu. YpaBHEHUE
Baprona-Ilpuma-Cnuxrepa pis
pacuéra 3¢ dexrrBHOTO KOdhDHUIIIIEHTA

pacIpenencHus IpUMECH.

TeopeTnyeckuii BHIXOA FOJHOTO

17




KpHUCTaJIIa B IIPOLIECCax HANPaBICHHOM
KPUCTAJIN3ALHH.

Htoro 4 cemectp

36

18

18

72

OcHOBHBIE TPOLIECCHI B
TeTEePOTeHHBIX
XUMHKO-TEXHOJIOTHYECKHIX
cHCTeMax.

IIponeccsl Temio- 1 Macconepeaadu B
HenoJBMxkHOM cpene. [Iponecchl B
HEOJHOPOJHBIX Cpeiax.
CruMyupoBaHUE MIPOLECCOB
nepeHoca. KoHBekTHBHBIH Teruio- 1
MaccooOMeH. Pexnmbl nBrmkeHus
cpensl. PexxuMbl 1 TUMUTHPYIOLITHE
CTaJUX XUMHYECKHUX IIPOLECCOB.

10

14

TexHom0rHs MPOLIECCOB
nepepaboTKH ChIPHEBIX
MaTepHaoB

ITpoueccsl U3MENbYCHHUS, PACCCHBAHUS
U J103UpOBaHMs. XapaKTepUCTHKA
MIPOLIECCOB Pa3/ICNICHUsI U OUUCTKH.
KunkocTHast sKcTpaKnus.
Kpucramm3sannoHHas ogucTKa.
ITeperonka uepes ra3osyo dasy.
DNEeKTPOXUMUYECKHE METO/IbI
pa3aeNeHHs U OUUCTKU

10

28

Kpucrannuzauus u
CTEKJIOBAaHUE; MEXAHU3MBI
Y KMHETHKa POCTa
KPUCTAJJIOB.

Kpucramnusanus. AHanus npoueccos
3apoxeHUs. MeXaHu3M U KMHETHKa
pocta kpucTauoB. OpueHTUPOBAHHAS
Kpuctauuzanus. TekcTypsl pocTa U
MEXaHU3MBbI UX (opMUpOBaHHS.

12

22

TexHonorust Nomy4eHus
MOHOKPHCTAJIIINYECKUX
MaTepUaoB.

IlomydeHue MOHOKpPUCTAILIOB U3
JKUIKOM (ha3pl. MeToabl BEIpaliBaHUs
KPHUCTAJUIOB U3 PacILlaBa: HOpMallbHas

KPHCTaIN3allMs, 30HHAas TIaBKa,
BBITSITUBAaHME U3 paciiaBa. TemaoBsie
nporneccs Ha PPOHTE KPUCTAININ3ALUH.

[TosnyueHrne MOHOKPUCTAIIIOB U3
pacTBOpOB-paciuaBoB. TpeboBaHus K

pactBoputento. OCHOBHBIE PEKUMBI
KpUCTaIIn3alui. 30HHas MJ1aBKa C
IpajiieHTOM TEeMIEPaTypBbIL.
PasnoBugHOCTH METOI0B
xKuaKogasHoH snurakcud. [lomydenne
MOHOKPHCTAJIIOB U3 Ia30BO# (a3bl.
Merox cyOnmManyn-KOHICHCAIHH.

BelpamuBanue MOHOKPUCTAIIOB
XUMHYECKHM OCaXJICHUEM M3 Ta30BOM

¢a3sl. MaccomnepeHoc B pexnume
MOJIEKYJIAPHOTO Iy4ka. MeToaudeckue

1 almapaTypHbIe OCOOCHHOCTH
ra3o()a3HOH SMUTAKCHH KPESMHUS.
CTUMynUpOBaHHAs KPUCTAIIN3AINS.
YnpasieHue KpUCTaIINYECKON
CTPYKTYpOH MaTepHaloB NPU
MOMUMOP(HBIX IPEBPALICHIUSIX.
BeipamuBanie MOHOKPHCTAJIIIOB 110
MEXaHU3MY Hap-KUAKOCTh-TBEPIOE
Teno.

10

16

30

10

TexHonornueckas cxema
HN3T0OTOBJICHU A KepaMI/IKI/I.

BrI00Op ¥ HOATOTOBKA MCXOIHBIX
KOMIIOHEHTOB. PacyeT muXTHL.
CMemmrBaHie KOMIIOHEHTOB (TIOMOJT).
O0e3BOXKMBaHUE U CYIIKA.
I'paHynMpOBaHHUE LINXTHI.
PopMOBaHUE 3arOTOBOK
(mpeccoBanmue).
BricokotemneparypHblii 00XUr

12

24




(cnekanue). Hanecenue
METaJUTMYECKUX JICKTPOIOB
(metamnu3zamus). [lonspuzanus
KEPaMHUKH B DIICKTPUIECKOM II0JIE.

11 | CpoiicTBa KEepaMHUYECKHX Konnencaropnas kepamuka. Crioco6sl
MAaTEepHAIIOB HOJTy4eHHUs. KEPAMMKH C BEICOKOM
JMANIEKTPHYECKO IIPOHUIIAEMOCTBIO B

IIMPOKOM HUHTEpBAJIe TeMIepaTyp.
TepmMopesnucTuBHbIE CBONCTBA
no3uctopHoit kepamuku. TKC

TIO3UCTOPHON KePaMUKH BOJIU3HM TOUKH

4 4 6 12 26
Kropu. IIbe30xepamuyeckne
Matepuansl. Cucrema
LIUPKOHATa-TUTaHATa CBHHIIA.
beccBUHIIOBBIE TTbE30KEPAMUKH.
CrexiokepaMuKa (CHTAILIBI) U HX
CBOMWCTBA.
Hroro 5 cemecTp| 36 18 18 72 144
Hroro| 72 18 | 36 [ 90 | 216

5.2 IlepevyeHb J1a00pPaTOPHBIX PadoT

Jladoparopnasi padora Ne 1. HMccienoBaHue MpoLECCOB TEPMHUYECKOIO
OKHUCJIEHUSI KPEMHHUS METOJOM YHCIEHHOIO 3KCIIEPUMEHTA.

JlaGopatopuasi padora Ne 2. MccnmemoBanme mporeccoB audy3rmoHHOTO
JIETUPOBaHUS KPEMHHUS METOJIOM YHCIEHHOIO SKCIIEPUMEHTA.

Jlaboparopnasi padora Ne 3. IlccienoBaHue mnpouecca BOAOPOIHOIO
BOCCTAHOBJIEHUSI KPEMHHS W3 TETpaxJopua KPEMHHS METOJIOM YHCIEHHOIO
IKCIIEPUMEHTA.

JlabopaTopnass pabora Ne 4. lccinenoBaHue MpOLECCOB 30HHOU
NEPEKPUCTAILTU3ALMHI METOJJOM YHUCIEHHOTO SKCIIEPUMEHTA.

JlaGopaTopnasi padora Ne 5. PacuerT MmUXThI U CHHTE3 KEPAMHUUYECKUX
MaTepHalioB Ha €€ OCHOBE.

JlaGopaTtopuasi pabdora Ne 6. OrmnpeneneHue ycaakd, IUIOTHOCTH,
MOPUCTOCTH U BOJIONOTJIONIEHUS] KEPAMUYECKUX MATEpUAJIOB.

JlaGopaTopnas padora Ne 7. Mertamuu3zanus U OnpeaesieHUE MPOYHOCTH
CLIETICHUS AJIEKTPOIOB C MOBEPXHOCTHIO OOPA3I0B KEPAMUYECKUX MATEPHAIIOB.

JlabopaTtopnass paGora Ne 8. OmnpeneneHue CTPYKTYpPHBIX (Pa30BBIX
NEpPEXOJOB B  KEPAaMUYECKHX  Marepuaigax METOJOM  JUAJIEKTPUYECKOU
CHEKTPOCKOIUH.

6. MIPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHbBIX PABOT

B coorBercTBMM ¢ y4eOHBIM IIJJAHOM  OCBOEHHE  JUCIUILIMHBI
IIpeyCMaTPUBAET BBITOJIHEHNE KypCOBOM paboThl B 4 ceMecTpe sk O9HON (POpPMBI
00yueHus.

B coorBercTBMM ¢ y4eOHBIM IIJJTAHOM  OCBOEHHE  JUCIUILIMHBI
IpeyCMaTPUBAET BBITOJIHEHNE KypCOBOM paboThl B 4 ceMecTpe Uik O9HON (POpPMBI
oOyJeHwus.

[IpumepHas TemaTuka KypcoBOil paboThl: «PacdeT cocTaBa razoBou (asbl u
PaBHOBECHOTO BBIX0J1a KPEMHHUSI B MPOIECCE €0 BOJOPOTHOTO BOCCTAHOBICHUS U3




SiCls. » HcxomHoe KpeMHHIcOAepKallee BEIIECTBO M COCTaB ra3oBOH (hasbl
BBIOMPAETCS B COOTBETCTBUU C BAPUAHTOM PaOOTHI.

3anauu, pemaeMble NPy BBITTOJIHEHUH KYPCOBOM pabOTHhI:

1. HM3ydyeHue TeOpeTHUECKOro Marepuana IO MPOLECCy XUMHUYECKOTO
OCaXJIEHUS KPEMHHUS B XOJI€ €r0 BOJAOPOIHOTO BOCCTAHOBJICHUS U3 XJIOPCUIIAHOB.

2. BpiOop 0a3ucHBIX peakluil M pacueT HUX KOHCTAHT paBHOBECUS 10
CIIPaBOYHBIM JaHHBIM O TEPMOJUHAMUYECKUX CBOMCTBAX PEAKTAHTOB.

3. IlonyyeHue cuUCTEMBI ypaBHEHUH XUMHUYECKOTO PABHOBECUS U PACUET
napuyaIbHbIX JaBJIEHUI KOMIIOHEHTOB ra30BOil (pa3bl B IMpoliecce BOAOPOTHOTO
BOCCTAaHOBJIEHUS U3 XJIOPCUJIAHOB.

4. OmnpeneneHue pPaBHOBECHOTO BBIXOJAa KpPEMHHS B IPOLECCE €ro
BOJOPOJHOIO  BOCCTAHOBJIEHHS M3  XJOPCUJIAHOB. AHaIM3  IOJYYEHHBIX
pa3yJbTaTOB.

KypcoBass pabora BkiatoyaT B ce0d TEOPETHUYECKYI0 4YacTh U
PacUYEeTHO-TIOSICHUTEIBHYIO 3aIUCKY.

7. OUEHOYHBIE MATEPUAJIbBI U151 IPOBEJIEHUSA
MPOMEXYTOUYHOM ATTECTAIIMY OBYYAIOIIMUXCSI 11O
JANCIHUIIJIMHE

7.1. Onucanue moka3arejieid U KpUTepUeB OLEHUBAHUS KOMIIETEeHIMIA
HA pa3jIM4YHbIX 3Tanax ux GopMHUPOBaHMS, ONMMCAHME IKAJI OLIECHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIA

Pe3ynprarel TEKylIero KOHTPOJISI 3HAHWA U MEKCECCHOHHOW aTTeCTalud
OLICHUBAIOTCS 110 CIEAYIOLIEN CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBaH.

K Pe3yabTaThl 00y4eHus, K

oMIIe- XapakTepu3yriime UTEPUHN

TeHWHst c(bgpwpl:mgﬂ;fm OHEHI/IB:HHSI ATTecTOBaH He arTecroBan

KOMIIETEHIIUH

I1K-4 3HAaTh OCHOBHBIE Tect Beimostenue pabor | HeBeimosHeHHE
MIPOIIECCHI B KonTponsHsle 3anaHus s B CPOK, paboT B CPOK,
TeTepOreHHBIX 3aIUTHI Ta0OPATOPHBIX pa0dOT  |IPEIYCMOTPEHHBIN B |MPEIyCMOTPECHHBIN B
XUMHUKO-TexHOIorn4eck [KonrponsHas padora pabounx pabounx
HX CHCTEMax; MPOILECCh nporpaMMax porpamMmmax
pasneneHus, OUUCTKU U
JICTUPOBAHHS
MaTepHuagoB
3JIEKTPOHHOM TEXHUKH,
KPHUCTAJUTU3AIHIIO U
CTEKJIOBAHHE;
YMETb BBITIOJHSATH Tect Breimostaenue pabor | HeBoimonHeHHE
pacyeT OCHOBHBIX KonTponsHsle 3amaHus s B CPOK, paboT B CPOK,
apaMeTpoB 3amUThHl T1a00paTOPHBIX paboT  |IIPEIyCMOTPEHHBIN B |TIPEAyCMOTPEHHBIN B
MaTepHajoB U KonTponsHas pabora pabouux pabodnx
TEXHOJIOTHIECKHAX poTrpamMmMax IporpaMmax
apamMeTpoB UX
H3TrOTOBJICHHUS,
HCIIOJIb30BATh
TEXHUUYECKHE CPElICTBA
JUISL OIIpeNieIeHUs
OCHOBHBIX MTaPaMETPOB
TEXHOJIOTHIECKOTO




poIecca;

BJIAJICTh HABBIKAMH
pacuera
TEXHOJIOTUYECKUX
MIPOIIECCOB C
MIPUMEHEHNEM ITaKETOB
TIPUKIIATHBIX
MIpOTpamMM; HaBBIKAMH
HCTIOb30BaHUS
TEXHUYECKHUX CPEIICTB
JUISL OIIpesieIeHUs
OCHOBHBIX [TaPaMETPOB
TEXHOJIOTHYECKOTO
mporecca.

BeinonHeHue 1abopaTopHbIX
pabor coriacHo
UH/MBUIYATbHOMY TpaduKy

Brinosnnenue pador
B CPOK,
IIPEeSyCMOTPEHHBIN B
pabouux
poTrpamMmMax

Hesbinonuenue
paboT B cpoK,
IPEIyCMOTPEHHBIN B
pabodmx
porpaMmmax

[1K-6

3HATh
HHCTPYMEHTAJIBHOC
odopmiicHHE U
OpTraHU3aIUI0
(PMBHKO-TEXHUYECKUX
TEXHOJIOTUYECKHX
MPOLIECCOB; MAKETHI
MPUKIIAHBIX IPOTPaMM
JUISl pacyeToB
TEXHOJIOTUIECKUX
IIPOLIECCOB;

BeinonHeHue 1abopaTopHbIX
pabor coriacHo
UH/MBUIYATbHOMY TpaduKy

Brinosnnenue pador
B CPOK,
IIPESyCMOTPEHHBIN B
pabounx
nporpaMmmax

Hesbinonuenue
paboT B cpoK,
IpPEIyCMOTPEHHBIN B
pabounx
porpaMmmax

yMeTh 00OCHOBBIBATh
MPHUHATHE KOHKPETHOTO
TEXHUYECKOT'O PEIICHUS
npu pa3paboTke
TEXHOJIOTUIECKUX
MIPOIICCCOB; BBITIOJIHATH
paboTHI MO
TEXHOJOTUYECKON
MIOJITOTOBKE
MIPOU3BOJICTBA
MaTepHAaJIOB;

O06paboTka pe3yabTaToB
U3MEpPCHHUI, aHAITH3
MOJIyYCHHBIX TaHHBIX.

Brinosnnenue pador
B CPOK,
IIPESYyCMOTPEHHBIN B
pabounx
nporpammax

Hesbinonuenue
paboT B cpoK,
IPEIyCMOTPEHHBIN B
pabounx
nporpammax

BJIAJETH CIIOCOOHOCTRIO
BBIOOpA
TEXHOJIOTHYECKOTO
mporiecca Mponu3BOICTBA
MaTepHUaioB
AJIEKTPOHHON TEXHUKH;
CIIOCOOHOCTEHIO
BBIMOJIHATH PAOOTHI 110
TEXHOJIOTHYECKOM
IMOJArOTOBKE
TIPOU3BOJICTBA
MaTepHuaioB
3JIEKTPOHHOM TEXHUKH.

BelinonHeHue 1abopaTopHbIX
paboT coryiacHo
WHIMBHIYAIbHOMY rpaduKy.

Brimostrenue pabor
B CPOK,
MpeyCMOTPEHHBIHN B
pabounx
nporpaMMax

Hesbinonnenue
paboT B CpPOK,
MPEAYyCMOTPEHHBIH B
pabounx
porpamMmax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I
Pe3ynbratel mpOMEXKYTOUHOTO KOHTPOJS 3HAHUM OleHuBarOTCs B 4, 5
ceMecTpe AJisg O4HOM (popmbl 00yUeHHUs MO JBYX/4eThIpeXx0aIbHOM cucTeMe:
«3a4TEHO»
«HE 3aYTEHO»

Pe3yabTaThl 00y4eHus,

Komne- XapaKTepH3yoIne Kpurepun
P PH3YIOI purep 3auTeHo He 3aureno
TEeHIHUA chopmupoBaHHOCTH OLlEHUBAHMS
KOMIIeTEHI MU
TIK-4 3HATh OCHOBHBIC Tect BremonHenne Tecta | BelmoiHEHHE MeHEe

MPOLIECCHI B
reTePOreHHbBIX

Ha 70-100%

70%




XUMHUKO-TEXHOJIOTHUECK
HX CHCTEMax; MPOLECCh
pa3ieeHus, OYUCTKH H
JIETUPOBAHUS
MaTepHaoB
3JIEKTPOHHOM TEXHUKH,
KPHUCTAJUTU3AIHIIO U
CTEKJIOBAHHE,

YMETb BBITIOJIHATH
pacdeT OCHOBHBIX
apaMeTpoB
MaTepualioB U
TEXHOJIOTUYECKUX
napameTpoB UX
U3TOTOBJICHHUS;
HCTIONb30BaTh
TEXHHYECKHE CPEICTBA
JUTSL OIIpENICIICHUS
OCHOBHBIX TAPaMETPOB

Pemenne cranmapTHbIX
MPAKTHIECKUX 33724

IIponemoncTprpoBa
H BEpPHBIN X0
peuieHus B
OOJIBIIIMHCTBE 3214

3amaun He pelIeHbI

TEXHOJIOTHIECKOTO
porecca;

BJIAJICTh HAaBBIKAMH Pemenne npuknagaeix 3aga4 B | [IponemoHcTpupoBa | 3agadn HE pemIeHb!
pacueta KOHKPETHOU MpeaMeTHOMH H BEpPHBIN X0

TEXHOJIOTUYECKUX obnactu peuieHus B

IIPOLIECCOB C
MIPUMCHCHUEM ITaKETOB
MPUKIIATHBIX
MpOrpamMMm; HaBBIKAMHU
HCTOJB30BaHUS
TEXHUYECKHUX CPEIICTB
JUTSA OTIPENIEIICHUS
OCHOBHBIX ITApaMETPOB
TEXHOJIOTHIECKOTO
mporiecca.

OOJILLINHCTBE 3aga4

I1K-6

3HATh
HMHCTPYMEHTAIbHOE
odopMIIeHHUE U
OpTraHU3aIUI0
(U3UKO-TEXHUUCCKUX
TEXHOJIOTUIECKUX
MPOIIECCOB; MAKETHI
MPUKIIAJTHBIX TPOTPaMM
JUISl pacyeToB
TEXHOJIOTUYECKHX
MIPOLIECCOB,;

Tect

BrmonHeHne Tecta
na 70-100%

Brmonnenne MeHee
70%

yMETh 000CHOBBIBATh
MPUHSITHE KOHKPETHOTO
TEXHHUYECKOTO PELICHHS
pH pa3padboTke
TEXHOJIOTUYECKHX
MIPOLIECCOB; BHIIIOJIHATH
paboThl 110
TEXHOJIOTHYECKOH
MIOJITOTOBKE
IIPOM3BOJICTBA
MaTepHUAJIOB;

Pemenne crannapTHbIX
MPAKTHIECKUX 33724

IIponemoncTprpoBa
H BEpPHBIN X0
pelIeHus B
OOJIBIIMHCTBE 3a7a4

3amaum He pelIeHbI

BIIAJICTh CIOCOOHOCTHIO
BBIOOpa
TEXHOJIOTUYECKOTO
npotiecca Mpou3BoICTBA
MaTepHaioB
3JIEKTPOHHOM TEXHUKH;

Pemenne npuknagHeIx 3a1a4 B
KOHKpPETHOH MpeAMEeTHOI
obnactu

IIponemoncTpupona
H BEpHBIN X0[
pelIeHus B
OOJIBIIMHCTBE 3a7a4

3az(a!m HC pCIICHbBI




CIIOCOOHOCTEHIO

TEXHOJIOTHISCKON
MMOATOTOBKE
TIPOU3BOJICTBA
MaTepHuaioB

BBIIIOJIHATH pa60TLI no

3JIEKTPOHHOM TEXHUKH.

nJIn
«OTIHUYHO»,
«XOpOoUIO»;

«YZOBJIETBOPUTEIBHOY;
«HEY/IOBJIETBOPUTEIILHON.

Komme-

Pe3yabTaTbl 00y4eHus,

XapaKTepHu3yriue K UTEPUHA
S— c(bgpM“pI:)B:HHﬂlm OHEHI/IBapHﬂﬂ OT1au4HO Xopomio Ynosa. Heynosa.
KOMIIETEHIUH

[IK-4 3HAaTh OCHOBHBIE Tect Brinonnenue | Boinonnenue | BrinosnHenue B tecre
TIPOIIECCHI B tecta Ha 90- | Tecra Ha 80- | TecraHa 70- | menee 70%
TeTEPOreHHBIX 100% 90% 80% MPaBUJIBHBIX
XAMHKO-TEXHOJIOTHYE OTBETOB
CKHX CHUCTEMaX;
MIPOLIECCHI
pa3encHus, OYUCTKU
U JISTUPOBaHU
MaTepHUaoB
3JIEKTPOHHOM
TEXHHUKH,
KPHUCTAJUTU3AIHIIO U
CTEKJIOBAHHE,
YMETb BBITIOJHSATH Pemenne 3amaun IIponemonctp | IIponemonctp | 3amaum He
pacyeT OCHOBHBIX CTaHJAPTHBIX peIIeHBI B HpOBaH HMpOBaH BEPHBIIl | pemeHs!
apaMeTpoB MIPAKTHIECKUX TIOJTHOM BEPHBIA X0 | XOJ penieHus B
MaTepHaIoB U 3amaq o0beMe u penieHus OOJBIIMHCTBE
TEXHOJIOTUIECKUX TIOJTyYCHBI BCEX, HO HE 3amau
apaMeTPOB UX BEPHEIC MOJTyYCH
H3TOTOBJICHUS, OTBETHI BEPHBII OTBET
HCIIOJIb30BaTh BO BCEX
TEXHUYCCKHE 3amadax
cpeacTa i
OTIpe/ICITICHUS
OCHOBHBIX
apaMeTpoB
TEXHOJIOTHIECKOTO
mporecca;
BJIaJIeTh HaBblkaMu  |Pemenue 3amaun IIponemonctp | IIponemonctp | 3amaum He
pacuera TIPUKIIATHBIX peIIeHBI B HpOBaH HpOBaH BEPHBIIl | pemeHs!
TEXHOJIOTUIECKUX 3a1a4 B MOJTHOM BEPHBINA X0 | X0/ pelicHus B
IIPOLIECCOB C KOHKPETHOM o0BeMe u peuieHust OOJIBIITMHCTBE
MIPUMCHCHUEM MPEIMETHOM TIOJTyYCHBI BCEX, HO HE 3amau
MAKETOB MPUKJIAIHBIX |001acTH BEPHEBIC MOJTyYCH
MpOrpamMM; HaBBIKAMHU OTBETHI BEPHBII OTBET
HCTOJB30BaHUS BO BCEX
TEXHUYECKHUX CPEIICTB 3amagax
IUTSA OTIPENIEIICHUS
OCHOBHBIX
apaMeTpoB
TEXHOJIOTHIECKOTO
mporiecca.

I1K-6 3HATh Tect Brinonnenue | Boinonnenue | BrinosnHenue B tecte
MHCTPYMEHTAILHOE tecta Ha 90- | Tecra Ha 80- | TecraHa 70- | menee 70%
odopmiieHHE U 100% 90% 80% MPaBUIIBHBIX




OpraHU3aIUI0 OTBETOB
(U3UKO-TEXHUUCCKUX
TEXHOJIOTUYECKHX
MPOLIECCOB; MAKETHI
MPUKITIHBIX
porpamm st
pacdeToB
TEXHOJIOTUYECKHX
IIPOLIECCOB;
yMeTh 00OCHOBBIBaTH |Penienne 3amaun IIponmemonctp | IIponemonctp | 3amaun He
MIPUHSATHUE CTaHIAPTHBIX pEIICHBI B HUpOBaH HPOBaH BEPHBIH |  pelIeHBI
KOHKPETHOTO MPAKTHICCKHIX MOJTHOM BEPHBIN X0 | X0/ pelicHus B
TEXHUYECKOTO 3amay o0BeMe u peuieHust OOJIBIIMHCTBE
pEIICHUS IpH MOJyYCHBI | Bcex, HO HE 3amau
pa3pabotke BEPHEIC MOJTyYCH
TEXHOJIOTUIECKUX OTBETHI BEPHBII OTBET
MPOLIECCOB; BO BCEX
BBITIOJIHATH PabOThI 3a1a4ax
10 TEXHOJIOTUYECKOU
MOJIFOTOBKE
MPOMU3BOJICTBA
MaTepHUaJIOB;
BIIA/ICTh Pemenne 3amaun IIponemonctp | IIponemonctp | 3amaum He
CIOCOOHOCTHIO MPUKIIATHBIX peEIICHBI B HUpOBaH HpPOBaH BEPHBIH |  pelIeHBI
BEIOOpa 3a1a4 B MOJTHOM BEPHBIN X0 | X0/ pelicHus B
TEXHOJIOTHYECKOTO  |KOHKPETHOM o0BeMe u peuieHust OOJIBIITMHCTBE
npouecca HpeAMETHON MOJyYCHBI | BceX, HO HE 3amau
MIPOU3BOJICTBA o0xactu BEPHEIC MOJTyYCH
MaTepHUaoB OTBETHI BEPHBII OTBET
3JIEKTPOHHOM BO BCeEX
TEXHHUKH; 3aa4ax
CcrocoOHOCTHIO
BBITIONTHATE PabOTHI
10 TEXHOJIOTUYECKOU
MOJIFOTOBKE
MIPOU3BOJICTBA
MaTepHUaoB
9NEKTPOHHOMI
TCXHUKU.

7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeacTB  (TUIOBBIE

KOHTPOJIbHbIE 32JaHUS MJIH HHble MATEPUAJIbI, HEOOXOAMMBbIE /ISl OIeHKH
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA I€ATEILHOCTH)
7.2.1 llpuMepHbIii NepevYeHb 3aJaHUI 1JIS MOATOTOBKHU K TeCTUPOBAHUIO
1. BakyymHbBIC METOABI OCAKICHUS TTO3BOJISIOT IMOTY4YaTh TICHKA
a - MPOBOIHUKOBBIX ¥ PE3UCTUBHBIX MAaTEPHAJIOB
0- IUAJIEKTPUYECKUX MAaTEPUAJIOB
B - TIOJYTIPOBOAHNKOBBIX MaTePUAIIOB
T - BCE BBILIEIIEPEYUCIEHHOE
2. Jlmg monmydeHWs TOHKUX IUICHOK TYTOTUTABKMX W OJIATOPOJHBIX METaJIOB
UCIIOJIb3YETCs
a — Mmetox quddy3uu
0- METOJ TEPMUYECKOTO OKUCIIECHUS
B- TEPMHUECKOE BAKYYMHOE UCIIapeHHE
I' — MOHHO-TIJIAa3MEHHOE HalblUIEHNE
3. HampaBneHHoe JIerupoBaHKe MOIYIPOBOIHUKOB MOKHO OCYIIECTBUTD
a- METOJIOM MOHHOM UMIUTAHTALIUU



0- mudpy3rOHHBIM METOIOM
B — BCE BBIILICTIEPEUYHCICHHOE
4. Kak Biuser temrmeparypa MOJJIOXKKHM Ha CKOPOCTh AMUTAKCHAILHOIO pOCTa
IJIEHOK?
a — HE BIUSET
0 - CKOPOCTh SIUTAKCHAIBHOIO POCTa IUICHKU YBEJIUYUBAETCS IPHU
UCIIOJIb30BAHUU «TOPSIUE MOTIOKKHU
B — CKOPOCTh SIUTAaKCHAJIBHOIO POCTA IUIEHKH YMEHBIIAETCA IpHU
VICITOJIb30BAHUU «TOPSYEH» TOIIOKKHU
5. B kpeMHueBbIX TPUOOPHBIX CTPYKTypax Ijsi (OPMUPOBAHUS MPOBOAHUKOB U
KOHTaKTHBIX IUIOIIA/I0K UCIIONb3YIOTCS
a - 0OpaTHOCMEIIIEHHBIE P-N IEPEXOIBI
0 — MJIEHKU OKCUAA KPEMHUS
B- TOHKHUE TUICHKU aJIFIOMUHUS
6. B mo3utuBHBIX (hoTOpE3UCTaX MOA IEUCTBUEM OOITYUYEHUSI TPOUCXOAUT
a -JIeCTPYKIIHS
0 - U3BMEHEeHHUEe MPO3PAYHOCTU
B - CIIIMBKA MOJIEKYJI
7. OCHOBHBIMU HOCHUTEIISIMH 3apsi/ia B MOJYNPOBOJAHUKE N-TUIIA SABIISIOTCS
a - NOHBI PUMECH
0 — PIEKTPOHBI
B — JIBIPKU
8. Beibepute HEBepHOE YTBEPKICHHE:
B monenn /{una-I'poyBa okuCIIEHUS KpEMHUS
- poct okuciia kpeMHHUS SiO; MPOUCXOIUT B aTMOC(EpE CyXOTo KUCIOPOIa,;
-poct okucia kpemaus SiO; MPOUCXOANT B Tapax BOJIBI,
-HCIIOJIB3YETCs peaKlusl OKHCICHUs crilana SiH4 kuciopoiom;
- poct okucina kpemHus SiO; TPOMCXOMUT Ha TpaHHIE paszeia
KPEMHUK-OKUCET.
9. [Ipu MOHHOM UMITJIAHTAIIUU IPUMECH PACTIPEEIISIETCS IO 3aKOHY:
- UHTEerpaja GyHKIMU OIINOOK;
-JIMHEUHOMY;
- MapaboJIUYEeCKOMY;
- 3aKkony [ 'aycca.
10. OtmeTuTh OecTUTENBHBIE METO bl BHIPAILIMBAHUS KPUCTAIJIOB:
- METOJI HOPMAJILHOM HAIIPABJIEHHON KPUCTAJUIN3ALNHY;
- METOJ, BEPTUKAJIIbHON 30HHOM IJIABKH;
- METOJ TOPU3OHTAIBHON 30HHOU IIJIABKU;
- meTo HoxXpanbCKoro.

7.2.2 IlpuMepHbIii IepeYyeHb 3a1aHU ISl pellleHUs CTAHIAPTHBIX 33724

5
1. Kosdpduument pacnpenenenus nuaka B kpeMHud K=1-10 . OueHuTh CKOPOCTh
HaIpaBJICHHOW KpHUCTa/UIU3alluh, TPU KOTOpou 3DPeKTHBHbIN KOdIDPUIIUECHT

2
pacnpezenenus Oyner He Boiie 1-10 , ecnu auddy3nonnas puna 6=150 MM, u



kodppunuent nudpdyzuu D = 1-10-5 CM2/C.

2. OueHuTh, KaKk HM3MEHUTCS KOAPOUIUEHT paclpeneieHus MPUMECH, €cCiu
CKOPOCTb KPUCTAJIM3ALMK YBEIUYUTH B 2 pa3za u B 10 paz?

3. OnpenenuTh Kakasi 4aCTh KPEMHUEBOTO CIMTKA MOXKET ObITh MCIIOJIb30BaHA KaK
MmaTepuan kijacca B4 npu ero ouMmcTke HampaBiI€HHOM KpUCTAIIM3alUed oOT

npuMmecerd, UMermuX 3(QQPEeKTUBHBIN KOIPPUIMEHT pacrpeneIeHHs K=1-10_3,
€CJIM UX UCXOIHast KoHIeHTpanus co =0,05 %.

4. Onpenenuth oT Kakux npumecedt (¢ kakuMm K,pg) OyaeT mpoxoauTh OYMCTKA
TepPMaHUEBOTO CTEPKHS MPU HAMPaBICHHON KPHUCTAJUIM3AINH, €CITU €€ TIPOBOJANUTH

co ckopocThio 15 mm/4. [TpuHATH D=10_5 CM2/C , 0=100 MKM™.

4
5. PaBHOBecHbI kK03 uiMeHT pacnpenenenus uuaus B kpemaun K=3-10 . Kaxk
U3MEHHUTCS 3Ta BEJIWYHMHA, €CIIM HANPAaBICHHYIO KPUCTAJUIM3AIMIO MPOBOIUTH CO

4 2
ckopocthio 0,01 u 0,1 /4. [Tpuaste D=10 cMm /¢, =60 MKM.
6. HcxomHoe coaepkaHue NOpUMeceld B KpUCTaIe KpeMHHS Maccod 1 kr

2
co-craBisieT 2-10 r. Kakas yacTh KpUCTaNTIMYECKOTO CTEPKHS AUAMETPOM 27 MM
MOJKET OBbITh OUMIIEHA 30HHOW MEPEKpUCTAIIM3ALUEN IIPU OJTHOPA30BOM MPOXOJE

30HOH ¢ I=1cM 10 KOHIIEHTpanuy npuMecei He Bhime 1 - 10” %, ecin K3¢¢=1-10_3.
7. CdopmynupyilTe OCHOBHBIE YCJIOBMs IIOJHOM B3aMMHOM pacTBOPUMOCTH
KOMIIOHEHTOB NpU 0Opa30BaHUM TBEPIABIX PACTBOPOB HAa OCHOBE OWHApHBIX
HO-JIyIIPOBOJJHUKOB.

8. Kakoe koamuecTBO CypbMbl HEOOXOAMMO JUIsl BBIPALMBAHUSA KpHUCTAJLIA
repManvsi N-tumna ¢ ynaenapHbIM conpotusiieHneMm p=0,01 Om-M wu3 pacruiaBa
Mac-col M = 4 Kr B NPEANOI0KEHUN PABHOMEPHOIO pacHpeesIeHUs NPUMECH TI0
o0vemy kpuctamia. KoadounueHt pacrpeneneHus CypbMbl MEXIY XUAKOW U

3
tBepaoi (dazamu K=3-10 , mroTHocTh pacmiaBa 0=5600 Kr/mM , MOABHKHOCTH

aneKkTpoHoB u=0,38 MZ/B'C.

9. Onpenenuth KOIMUECTBO Oopa HEOOXOAMMOE MJi BbIpAlMBaHUS KpHUCTaula
repMaHusl p-THNA C yAedbHbIM conpotusBieHneM p=0,05 OMm-M wu3 pacruiaBa
Macco M=1Kr B NIpPEeNOJIO)KEHUU PABHOMEPHOIO PACHpENENeHHUs MPUMECH IO
o0vemy kpuctamia. KoadpouiuueHT pacmpeneneHuss Oopa MeEXAy XUAKOW U

3
TBepaoi ¢azamu K=20, mioTHOCTh paciuiaBa d=5600 Kr/mM , HOJBUKHOCTb JBIPOK

2
u=0,19 m /B-c.

10. Ouenurp yaenpHOe compoTtuBieHre npu 300 K kpemHUS JEerupoBaHHOTO
CypbMO#, ecnu B 1 Kr Marepuayia COJIEPKUTCS 22 MI' CYpPbMbl, MOJBHKHOCTb

2
anextponoB 0,19 m /B-c. [Ipumecs pacripenenena paBHOMEPHO.

7.2.3 IllpumepHbIi NepedeHb 3aaHu /151 pelieHus] NPUKJIATHBIX 33124

1. Boruncnuth CcOOCTBEHHYIO KOHIIGHTpAIlMIO HOCHTENed 3apsiga B
kpemuuu nipu 300 K, ecnu mmpuHa ero 3ampemieHHond 30Hbl Eg = 1,12 9B, a
s eKkTUBHBIE MacChl JBIPOK H  AeKTpoHOB M*=1,05m,, m*=0,56m,
COOTBETCTBEHHO.



2. KonmenTpamust 3J€KTPOHOB TPOBOJUMOCTH B IOJYIPOBOHUKE
paBHa 10 M3, OnpenenuTs KOHIEHTPALUIO ABIPOK B 3TOM HOIYIIPOBOIHHKE,
€CJIM U3BECTHO, UTO COOCTBEHHAsl KOHIIEHTPALUsI HOCUTEJIEH 3apsiia IPHU ITOM ke
Temmneparype pasHa 10 m3,

3. B coOCTBEHHOM TrepMaHUU IIMpPUHA 3alpelIeHHON 30HbI MpHU
temneparype 300 K pasna 0,665 »B. Ha ckoJibkO HaJl0 TOBBICUTH TEMIEPATYPY,
YTOOBI YHMCJIO 3JEKTPOHOB B 30HE MPOBOJMMOCTH YBEIUYWIOCH B JBa pasa?
TemneparypabiMm  u3MeHeHHEM d(G(EKTUBHONW TIIOTHOCTA COCTOSTHUH IS
AIIEKTPOHOB U JABIPOK MIPH pacyeTe MpeHeOpeUb.

4, [Ipy xOMHATHOM TemmepaType IUIMPUHA 3alpEIieHHOM 30HBI B
repmanuu Eg = 0,665 3B, a coOcTBeHHass KOHIIEHTpAIMsl HOCUTeNeH 3apsiaa ni=
2,1-10"° m3. Bo ckombKO pa3 M3MEHHMTCS COOCTBEHHAs KOHILIEHTPALUs hj, €CIIH
Temreparypy nossicuth 10 200 °C. DddeKkTuBHbBIE MACChI ITIOTHOCTH COCTOSHUIM
JUISL DJIGKTPOHOB M JIBIPOK COOTBETCTBEHHO paBHbI: m*=0,55m,, m*=0,388m,.
KoadduimenT remnepatypHoro u3sMeHEHUs: IIUPUHBI 3aMPEIIEHHOM 30HbI

b=23,9-10*5B/K.

5. Onpenenuth, Kak M3MEHUTCA KOHIIGHTpALUMS [JbIPOK B TIE€pPMaHUH,
cofepyKaieM MelKue JoHOphl B kKoHnenTpauuu Ny=10%2 M3, npu ero marpepanun
ot 300 no 400 K. ITpu pacuere ucnosib30BaTh JaHHbIC 3aauu 4 .

6. Haiitn monHyr0 KOHLEHTPALMIO HMOHU3MPOBaHHBIX npumeced Ny B
MOJIYNPOBOJHUKE N-THUIA, €CJIM KOHIIEHTPALMs KOMIIEHCUPYIONUX akienTopoB Na,
a KOHLICHTPAIIUsl OCHOBHBIX HOCHUTENEH 3apsiaa N.

7. BbrunciuTh COOCTBEHHYIO KOHIIEHTPALIMIO HOCUTENEH 3apsiia B apCeHUIe
rass npu temneparype 300 u 500 K, ecnu sddexTruBHBIE MacChl MIOTHOCTH
coctossaud m* = 0,067mg, m*=0,48mp, a TemmnepaTypHOe U3MEHEHHUE IIUPHUHBI
3aIpeneHHoi 30HbI MoguuHseTcsa 3akony: Eq (T) = 1,522 5,8 10 72/ (T + 300).

8. Onpenenutb, Kak H3MEHUTCS KOHLIEHTpAlUsl JJIEKTPOHOB B apCEHH]IE
raJuvs, JIErMPOBAHHOM IMHKOM 110 KoHIeHTpauu Nz, = 10?2 M, mpu nosbinenun
temnepatypbl oT 300 go 500 K. Ilomarate, uro npu 300 K Bce aTombl IMHKa
MOJTHOCTBHIO HOHU3UPOBAHBI.

9. B kpucrajaie aHTHMOHMIA MHAMsA Ha Kaxaele 10° aTtomMoB cypbMBbI
MIPUXOJIUTCS OJIMH aTOM KPEMHHUS U IBa aToMa 0JioBa. OnpeneauTh KOHIIEHTpaIluu
ANEKTPOHOB M ABIPOK B 3TOM MOJYIPOBOJHUKE NMPU KOMHATHOM TeMIeparype,
ecii COOCTBEHHASI KOHIIEHTPAIIHS HOCUTEIIEH 3apsiia B aHTUMOHHIE HHIUA N = 2
10% M3, a ero miotHOoCcTh d = 5780 Kr/™M°.

10. B pe3ynbrare NOpPEeUM3UOHHBIX  CTPYKTYPHBIX  HMCCIEIOBAaHUN
YCTAHOBJIEHO, YTO MEPUOJ PEIICTKU KpHUcTasuia apceHuaa raums a = 0,565298 um,
a ero mwiotHocth d = 5316,62 xr/m°. Ilomarag, 4TO €IMHCTBEHHBIM BHIOM
HECTEXHUOMETPUYECKUX  Je(PEKTOB  CTPYKTYpbl  SIBJISIOTCA  BakaHCUU B
METANIOUAHON TOJAPENIeTKe, OINPEACIUTh TOYHBIM cOCTaB TBepAoW ¢as3bl U
KoHIeHTpaluio aegextoB. IlnotHocTh (GaAS CTEXMOMETPUYECKOTO COCTaBa
IPUHATH paBHOi 5318 kr/m3,

7.2.4 TlpumepHbIii NepeyeHb BOMPOCOB /1JIs1 MOJATOTOBKHU K 3a4eTy

. TexHONMOTMYECKUH IUMKJI U3TOTOBJEHUS TUIIOBOTO IUIAHAPHOTO



TpaH3UCTOPA.

2. Metozpbl MoTy4YeHus! U CBOMCTBA OKMCHBIX MJIEHOK KPEMHUS.

3. Co3znanue penbeda B OKUCHON MacKe ¢ OMOILBIO POTOIUTOrpaduIeCcKux
oIepanui.

4. Jludpdy3us B yclOBUSIX OKHCHOW MacKUpOBKH. OCHOBHBIE CIIOCOOBI
ocymecTBiaeHus 1uddy3un.

5. 3aKAr0YUTENbHBIC ATABI U3TOTOBJICHUS U METOAbl KOHTPOJISI KPEMHHUEBbBIX
IUTAHAPHBIX TPAH3UCTOPOB.

7. YpaBHEHHE IBWXEHUS KUAKOCTH. YPAaBHEHHE HEPA3pPhIBHOCTH (3aKOH
COXPAHEHUS MACCHI IBUKYIIEHCS )KUIKOCTH).

8. YpaBuenne HaBbe-CTokca (ypaBHEHHE JBHXKEHUSI HEC)KUMAEMOU BSI3KOM
JKUJIKOCTH).

9. YpaBHeHnue OanaHca Macchl IPUMECHOTO KOMITOHEHTA.

10. ITepssrit 3akon duka. Koadppunment nuddysun.

11. Bropoit 3akon @®uka (ypaBHEHHE HecTalmoHapHON uddy3uu,
paziuyHbie (POPMBI 3aMMCH ypaBHEHUS HECTAlMOHApHON audy3un).

12. YpaBHeHUE KOHBEKTUBHOUN AU Py3umn.

13. YpaBHeHue O6anaHca SHTaIbIUU.

14. IInoTHOCTH TEMJIOBOTO MOTOKA. 3aKOH Dyphe.

15. YpaBHeHue sHEpruu.

16. Cucrema ypaBHEHUI NIEpEHOCA.

17. Mogens Juna-I'poyBa TepMUUECKOr0 OKHCIIEHHs KpeMHHUs. [lonydyeHue
OCHOBHOTO YpaBHEHUS MO/IEJIH.

18. Kunernueckue 3aKOHOMEPHOCTH MpOIECCa TEPMUUYECKOTO OKHCICHHS
KpEMHUS U UX 00BsICHEHHE B pamKax mozaenu Juna-I"poysa.

19. Ilpocreitmme moaenu nudGy3noOHHOTO JerupoBaHusa KpeMuus. Ctaaus
3arOHKH MPUMECH.

20. Ipocreitmue moaenu qudPy3noHHOTO JerupoBanus kpemuus. Craaus
Pa3rOHKU MPUMECH.

21. HavasibHbl€ CBEJEHUS O MPOLIECCaX XUMUUYECKOTO OCAXKICHUSI U3 Ta30BOM
¢a3bl B mpolieccax MUKPO- U HAHOTEXHOJIOTHH.

22. Craguum mnOpoTEeKaHHs] Ipollecca XUMHUYECKOTO OCaXKIACHUS U3
naporazoBbix cMe-ceil. [loHsTHe TMMUTHpYIOLEH CTaIuu NpoLecca.

23. PexuMbl NpOTEKaHUs MpoleccoB xumuyeckoro ocaxaenus uz II'C.
PacueT ckopocTu mporiecca B CTallMOHAPHOM PEXHUME.

24. Amnanu3 pacuera CKOPOCTH TMpoliecca XHUMHUYECKOro Ta30(]a3zHoro
OCXKICHHSI B CTALlMOHAPHOM PEXHME.

25. KBa3upaBHOBECHBI PEXHM BOJOPOJHOTO BOCCTAHOBJIEHHS KPEMHUS.
PaBHO-BeCHBIN BBIXOJ KOHAEHCHPYIOIIETOCS KPEMHHUS.

26. KoMroHeHTHBIN cocTaB U 0a3UCHbIE XMMUYECKHUE PEAKIIMU B CUCTEME
Si-H-Cl B 061acTH BEICOKHMX TEMIIEpaTyp.

27. Cuctema ypaBHEHUN XMMUYECKOTO PABHOBECHSI.

28. Ynpomiarouie MpearnoaoKeHus, NPUHUMAeMble TPU TEOPETUYECKOM
ONHUCaHUU IIPOLIECCOB HaIpaBJIeHHOM KpUCTAIIA3AIIH. VYpaBHeHus
MaTepHaibHOro 0ajgaHca MPUMECHOI0 KOMIIOHEHTa U OanaHca 00bEMOB.



29. PacnpeneneHue HeneTydyed NpPUMECHM B KpUCTaIaXx, MMOJTYYEHHBIX
METO/IOM HOPMAaJIbHOM HaNpaBiIeHHOW KPUCTAIUIM3ALUU U MEeTO10M YOoXpanbCKOro.

30. Pacnpenenenue HeneTyuyed MNpUMECH B KpUCTALIAX, MOJIYYEHHBIX
OJIHOKPAaTHOM 30HHOM  MepeKpucTauM3alued  OJHOPOJHO  JIETMPOBAHHOIO
MCXOJTHOTO CJIMTKA.

31. Ilonyuenue auddepeHnanbHOT0 YpaBHEHUS, KOTOPOMY MOAYUHSETCS
pacrpejielieHde KOHIUEHTpalMu HeJleTydel MPUMECH B KpHCTalllaX, MOJyYEHHBIX
MHOTOKPaTHOM 30HHOM MEPEKPUCTALTA3ALNEN.

32. VYpaBuenue baprona-Ilpuma-Cnuxtepa s pacuéra 3(dexkTHBHOTO
K03 uIMeHTa pacpeeIeHNs TPUMECH.

33. Teopernyeckuii BBIXOA TOJHOIO KPUCTAIa B ITPOLIECCAX HAMPABIECHHOM
KpUCTaJUIU3aLUH.

7.2.5 IlpuMepHblii IepevyeHb BONPOCOB /Jisl MOATOTOBKHU K IK3aMeHY

1. Texnomoruueckuii mponecc. OCHOBHBIE MOHSATHS.

3. OCHOBHbIE IPOLIECCHI T€TEPOT€HHBIX XUMUKO-TEXHOJIOTUUECKUX CUCTEM.

4. MeTo/ibl BHITATUBAHUS MOHOKPHUCTAJIJIOB U3 paciiiaBa. TeXHONIOrn4eckue
ocobeHHOocTH MeroAa Yoxpanbckoro. BeIpamiuBaHue MOHOKPUCTAUIOB €
nbeaecTana.

5. IIpouecchl U3MENbUYECHUS U PACCEUBAHUS TBEPIBIX TEJI.

6. PaBHoBecHbI 1 3D PeKkTUBHBIN KOAhPUITMEHTHI pacnpeiesieHus TpuMeceit
B KPUCTAJUIM3ALMOHHBIX TPOLIECCAX.

7. XapakTeprucTuKa 4uCTOTHI BemecTBa. O0Ias XxapakTeprucTHKa MpoIeCCoB
pa3zeneHusl ¥ OYUCTKH MAaTEpUasIOB.

8. Ilomyuyenue npouiabHbIX MOHOKpUCTAIIOB. Criocod CrenaHoBa.

9. Copbrmonnsie mporecchl. OYUCTKa MaTepUaJoB C TOMOIIBI0 METOJa
MOHHOTO OOMEHa.

10. CriocoOblI noty4eHusi MOHOKpUCTAILIOB. [loydeHre MOHOKPUCTAIIIOB U3
TBEPIOM 1 )KUJKOU (Pa3bl. MeTo bl HOpMaIbHOW HAMPABICHHOW KPUCTATIITU3AIINH.

11. Xpomarorpaduueckue METOIbI OUUCTKA MAaTEPUATIOB.

12. Ilpoueccsl KpuctauM3aluMu Kak (pa3oBble Mepexojbl MEPBOTO POJA.
[ToHsiTHE KPUTHUYECKOTO pa3Mepa 3apo/IblIia.

13. IIpouecchl ) KUAKOCTHON SKCTPAKIIMKU B OYUCTKE MATEPUAJIOB.

14. Kpuctainuzyromuecs U CTEKIYIOUIUECS CUCTEMBI.

15. Xapakrtepuctuka uYHMCTOTHI BemiecTBa. OOmas XapakTepUCTHKA
IPOLIECCOB PA3JEICHUS U OYUCTKA MATEPUAJIOB.

16. Kpucramm3anuoHHbIE TPOLIECCH B OUUCTKE MATEPHAIIOB.

17. TEeXHOJOrus TMOJY4YEHUS MOHOKPHUCTAIUIOB IOJIYNPOBOJHUKOBOTO
KPEMHHS.

18. TIlpoueccel pa3neneHHsi U  OUYHUCTKU: AJIEKTPOXUMHUYECKHUH, B
HEHTPOOEKHOM T0JIe, ¢ MOMOIIbIO U Py3uH, B CKPEIICHHBIX 3JIEKTPUUECKOM U
MarHUTHOM MOJISIX.

19. Mexanu3m 1 KHHETUKA pocTa KpucTamioB. CUHTYIISIpHbIE, BUIIMHAIbHbBIE
Y HECUHTYJISIPHBIE TPAHU B KPUCTAILIAX.

20. OuncTKa MaTEpPUATIOB C TOMOIIBIO MIEPETOHKHU Yepe3 ra3oByio (asy.

21. OynucTKa BEIIECTB C MOMOIIbI0 XUMUUYECKUX TPAHCIIOPTHBIX PEAKIIH.



22. BolpammBaHue MOHOKPHUCTaNIOB W3 pacTBOpoB. CrmocoObl co3maHus
MIEPECHIIEHUS B pACTBOPE.

23. CnocoObl BBIpKEHHUSI TEPECHIINICHUSI B Ta30BOU, KUIKOW U TBEPIOU
¢dazax. CkopocTh 3apoblieo0pa3oBaHus B ra3oBou (asze.

24. Metoasl 30HHOM mi1aBku. OcoOEHHOCTH OECTUTEILHOM 30HHOU IUIABKH.
Meron Bepuenis.

25. I'eTeporeHHbIii MEXaHW3M 00pa3oBaHus KUAKON (ha3bl IPU KOHEHCAIIUU
rapa Ha NOIJIOKKY.

26. JlerupoBaHue KPUCTAIUIOB B TPOIECCE BHIPANTMBAHUS U3 )KUIKOU (ha3bl.
Pacnpenenenue npumecei mpyu HOPMAJIBHOW HAIIPABICHHOW KPUCTAIIIU3ALUN U TIPU
30HHOM IIJIABKE.

27. TEXHOJOTUS TOJIyYEHUS MOHOKPHUCTANIOB MOJYIPOBOJHUKOBOTO
apCceHu1a TaJuInsl.

28. Meroapl NONy4YEHHUS OJHOPOAHO JETHPOBAHHBIX MOHOKPHCTAJIIOB.
Mexanunueckas MoJNMTKa paciiaBa TBEpI0H, KUIKON 1 ra30Boi (a3oi.

29. BeIpamyBaHie MOHOKPUCTANIOB M3 Ta30Boi (a3pl. 3aMKHYThIE U
MIPOTOYHBIE CUCTEMBL.

30. CerperaurOHHbIE METO/IbI BEIPABHUBAHUS COCTaBa KPUCTAJIOB.

31. JlerupoBaHue KpUCTAILJIOB B TBEpAOH (ase.

32. Kepamuka. ®a3bl kepaMHKHU.

33. TexHonoruveckasi cxeMa U3roTOBJICHUS KEPAMUKHU.

34. TpeGoBaHUs, TPEABABISIEMBIC K CBIPHEBBIM MaTEpHAJIaAM.

35. Be160op ¥ mOATrOTOBKA UCXOAHBIX KOMITIOHEHTOB.

36. PacueT mmxThI.

37. CnocoObl TpaHYyIHpPOBAaHMS IIUXTHI: OOBIYHOE TPaHyJIUPOBAHUE,
TPaHyJIMPOBAHUE MTPECCOBAHUEM, PACIIBUIATEIILHON CYIIKOU U Ap.

38. OcHOBHBIE METO/bI (POPMOBAHUS 3aTOTOBOK.

39. Meroasl mpeccoBaHMs: XOJIOAHOE IIpEecCOBaHHE B TNpecc-popmax;
MYHIUITYYHOE TPECCOBAHUE; HM30CTATHUYECKOE M B3PBIBHOE IPECCOBAHME;
BUOpAIIMOHHOE YIUIOTHEHHUE; ropsyee mpeccoBaHue. JJOCTOMHCTBA M HENOCTAaTKU
Pa3IMYHBIX METOAOB IPECCOBAHMUS.

40. T'opsiuee nuthe. OCHOBHBIE METOJbl: HAMOPAXXUBAHUE, CIMBHOE JIUTHE,
JUThE B KOKWIb, LEHTPOOEKHOE JIUThE, HEMPEPHIBHOE JUTHE, JUThE O]
JTaBJICHUEM.

41. O6:xwur. [Ipoueccel B xoae o0xura. OMHOKPATHBIN U IBYKPATHBIN OOKUT.

7.2.6. MeToauka BbICTABJIEHUS OLEHKM TPH  TPOBeJEHUH
NMPOMEKYTOUYHO aTTecTalNu

DK3aMEeH 1 3a4eT MPOBOJAUTCS 10 OUJIETaM, KaXKIbIH U3 KOTOPBIX CONEPKUT 3
BOIIpOCaA:

1. Onenka «HeynoBiieTBOPUTEIBHO» CTaBHTCS B Cllydae, €ClId CTYACHT HE
OTBETHUJI HA Ha OJIMH BOIIPOC.

2. OmeHka «YIOBICTBOPUTEIBHO» CTaBUTCA B cllydae, €CIH CTYIEHT
OTBETHUJI Ha OJWH BOIPOC | JIONOJIHUTEIbHBIC KAYECTBEHHBIC BOIIPOCHI.

3. OneHka «XOpOIIOo» CTaBUTCSA B CiIy4ae, €ClIM CTYJICHT OTBETHJI Ha JBa



BOIIpOCa N JOIIOJHUTCIIbHBIC KaUCCTBCHHBIC BOIIPOCHI.

6I/IJ'ICTy N JOIIOJHHUTCIIbHBIC BOIIPOCHI.

7.2.7 TlacmopT O1leHOYHBIX MATEPHAJIOB

4, OHCHKa «OTIUYHON CTaBHUTCs, €CJIN CTYACHT OTBCTUII HA TPHU BOIIPOCA I10

KonTtponupyemsie pa3aeinst (TEMbI) Koz . |HamMmeHnoBaHME OIIEHOYHOTO
Ne n/m KOHTPOJIMPYEMOI
JTCIUATUTHHBI CpeacTBa
KOMIICTCHITIH
1 Hauansnabie ceenenns o pusuke ([1K-4, [TK-6 TecTt, koHTpOIBHAS paboTa,
MOJTYTIPOBOTHUKOB U TIPOM3BOJICTBE 3a4eT
TIOJTYITPOBOTHUKOBBIX MUKPOCXEM.
2 OcHoBbl MmonenupoBanus siinenuii |[1K-4, ITK-6 Tect, koHTpONBHAS paboTa,
nepeHoca. 3a4er.
3 HMuddysuonnoe neruposanue, |[1K-4, [TK-6 Tect, koHTpONBHAS paboTa,
WOHHAs! UMIUTAHTAIHS U 3anuTa JJabopaTOPHBIX
TEPMHUYECKOE OKHCICHUE KPEMHUSI. pabort, 3auer.
4 XUMHUYECKOE OCAXKIEHUE U3 I1K-4, TIK-6 3amuTa 1a00opaTOPHBIX
ra3oBoH (hasbl. pabot, TpeObOBaHUS K
KypCOBOH paboTe, 3a4erT.
5 Kpucranmuzanus u3 pacmiasos u  |[1K-4, TTIK-6 TecTt, KoHTpOIBHAS paboTa,
PacTBOpPOB-pPACILIABOB. 3aIuTa J1aopaTOPHBIX
pabor, 3aJer.
6 OcHOBHBIE TPOLIECCHI B [1K-4, I1IK-6 KonrtponsHas pabora,
TeTePOreHHBIX IK3aMeH.
XUMHUKO-TEXHOJIOTUIECKUX
CHCTEeMaXx.
7 TexHOMOTHS MPOIIECCOB [1K-4, TIK-6 TecTt, KOHTpOIBHAS paboTa,
nepepaboTKH ChIPbEBBIX 3aIuTa J1aopaTOPHBIX
MaTepHaJIOB. paboT, HK3aMeH.
8 Kpucramnuzanus u crexinoBanue; |[1K-4, ITK-6 Tect, koHTpOIBHAS paboTa,
MEXaHU3MbI 1 KHHETHKA POCTa IK3aMeH.
KPHUCTAJIJIOB.
9 TexHomoTHsI MOTyYeHUS [1K-4, TIK-6 TecTt, KOHTpOIBHAS paboTa,
MOHOKPHUCTALTUIECKIX 9K3aMEH.
MaTepHaoB.
10 TexHosornueckas cxema [1K-4, I1IK-6 KonrtponsHas pabora,
W3TOTOBJICHHUS KEPAMHUKH. 3anuTa JJabopaToOpHBIX
paboT, SK3aMeH.
11 CBolicTBa KEpaMHUECKHUX [1K-4, I1IK-6 KonrponsHas pabora,
MaTepHaoB. 3anuTa JJabopaTOPHBIX
paboT, SK3aMeH.
7.3. MeToaunueckue MaTepuajbl, oONpeaeasdl0IHe NPOLEIYPbI

OLICHUBAHUSA 3HAHMI, YMEHHH, HABBIKOB M (WJIN) ONbITA 1eATEJIbHOCTH

TecTupoBaHre W KOHTPOJIBbHBIE PaOOTHI MPOBOIATCS C HMCIOJIb30BAaHUEM
BBIJIAHHBIX TECT-33JaHUi Ha OymMakHOM Hocutene. Bpems tectupoBanus 40 muH.
3aTeM OCYHIECTBIIAETCS MPOBEpPKA TECTA K3aMEHATOPOM U BBICTABISIETCS] OIIEHKA
COTJIACHO METOJMKE BBICTABJICHHS OLEHKU IPU NPOBEACHUU MPOMENKYTOUHOM
aTTECTallUH.

Pemienne craHIapTHBIX 3a/lad  OCYUIECTBIAETCS, C HCHOJb30BAHHEM
BBIJIAHHBIX 3a7a4 Ha OyMakHoM Hocutene. Bpems pemenus 3amad 30 MmuH. 3atem



OCYIIECTBIISIETCS. TPOBEpPKA pELICHUS 3aJad HK3aMEHATOPOM M BBICTaBISETCS
OLICHKAa, COIJacHO METOJUKE BBICTABJICHUS OLIGHKM TIpU  MPOBEACHUU
IPOMEXYTOYHOM aTTecTaluu.

Pemenue npukinagHbIX 3a7ad  OCYILECTBISIETCS C  MCIOJIb30BAaHUEM
BBIIaHHBIX 3a7]a4 Ha OyMaxkHOM Hocutene. Bpems pemenus 3anay 30 muH. 3atem
OCYIIECTBIISIETCS TPOBEpPKA PELICHUsS 3aJad HK3aMEHATOPOM M BBICTaBIISIETCA
OLICHKAa, COIJacHO METOJUKE BBICTABJICHUS OLIGHKM TIpU  MPOBEACHUU
IIPOMEKYTOYHOMN aTTECTALUH.

3amuTa KypcoBOM paboThl W OT4YeTa 1O J1a0OpaTOpHBIM padoTam
OCYIIECTBIISIETCS COTTIACHO TPEOOBAHUSIM, IPEIBSIBISIEMBIM K pab0Te, ONIMCAHHBIM B
METOIMYECKNX MaTepuanax. [IpumepHoe Bpemsi 3alMThl HA OJHOTO CTYACHTa
cocrtasisieT 20 MUH.

8 YYEBHO METOANYECKOE U HTHOOPMALIMOHHOE
OBECHHEYEHUME AUCIUIIJIMHDBI)
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9. Harubun I'.B. JlabopaHT kepamudeckoro mpousBojicTBa. M: Beiciias
mKkoJja, 1972. - 199 c.

10. Okanzaku K. TexHoaorus kepaMHUeCKUX JUAIEKTPUKOB. M.: DHeprus,
1976. — 336.

11.T'no3man U.A. IIbe30xkepamuyeckue MaTepuaibl B 3JIEKTPOHHON TEXHUKE.
M.: Dueprus, 1965. - 192 c.

12. [191-2012] Meroauueckue yKa3aHUs K BBITOJHEHHIO J1a0OpaTOPHBIX
pador Nel-2 mo pucummivHe «®PU3HKO-XHUMUYECKHE OCHOBBI TEXHOJIOTHH
MaTepuajioB M CTPYKTYp TBEPIOTEIBHOM JIEKTPOHUKU JJISI  CTYJIEHTOB



HampaBieHus: 223200.62 «Texuudeckas ¢usukay (npodmas «Dusznueckas
AIIEKTPOHUKAY ) OYHOU (hopMbI 00yUeHUS. (DJIESKTPOHHBIA BapUAHT).

13. [192-2012] Mertoauueckue yKa3aHUS K BBITOJHEHHIO J1a0OpaTOPHBIX
pador Ne3-4 mo pucummiiiHe «DU3HKO-XMUMHUYECKHE OCHOBBI TEXHOJIOTHH
MaTe€pUalioB W CTPYKTYp TBEPAOTEIBHOM BJIEKTPOHUKH I  CTYACHTOB
Hanpasienuss 223200.62 «Texuuueckas ¢uszuka»y (npodpuns «dDuzndeckas
AIIEKTPOHUKAY ) OYHOU (hopMbI 00yUeHUS. (DJIEKTPOHHBIA BapUAHT).

14 Kanrun A.B. Meroanueckue yka3aHHUsl K BBIIOJHEHHUIO JTaOOPATOPHBIX
pabot no Texnosnoruu MIOT. — Boponex: BI'TY. 2015. O

8.2 IlepeueHb HH(OPMALMOHHBIX TEXHOJOTHH, HCHOJb3yeMbIX NpPH
oCyllecTBJIeHHM 00pa30BaTeIbHOr0 Npolecca Mo IHCHUIUIMHE, BKJIKYas
nepevyeHb  JIMIEH3MOHHOI0 NPOrPaMMHOIO  olecreveHusi, pPecypcoB
UHGPOPMALMOHHO-TEJIEKOMMYHHUKALUOHHOU ceTH «MHTepHeT», COBpeMEeHHbIX
npogeccHOHAIBHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word, Microsoft Excel, Internet Explorer, matemarnueckuii makeT
Mathcad, rpadpuueckast 06paboTKa dKCIIepuMeHTaIbHBIX JaHHbIX Origin 8.0.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA
Crnennanu3upoBaHHast JIEKIIMOHHAs ayJIuTOpHs, OCHAILICHHAs
000py/I0BaHUEM /IS IEKIIMOHHBIX JEMOHCTPALUN U MPOEKIIMOHHOH amnmapaTypo.
Hucnneinnpiii knacc kadpeapet OTT u HayyHo-yueOHass maboparopus
TEXHOJOTHH KEPAMUUYECKUX MATEpUANOB U U3MEpPEHUs UX (PU3UUECKUX CBOMCTB C
HAy4YHO-UCCIIEI0BATEIbCKUMH HW3MEPUTEIbHBIMU CTE€HJAMHU, KOMIUIEKCAMU U
000pyI0BaHUEM.

10. METOAUYECKUE YKA3ZAHUSA JIAA OBYYAIOLIUXCH 11O
OCBOEHMIO JMCHUITJIMHBI (MOY JIA)

[To muciunnmze «OU3NKO-XMMHYECKHE OCHOBBI TEXHOJIOTUHA MaTE€pUajIoB U
CTPYKTYp TBEpPIAOTEIbHOM DSJIEKTPOHUKW» YUTAKOTCA JIEKUUHU, TPOBOIATCS
MPaKTUYECKUE 3aHATHUS U J1a0OpaTOpHbIe pabOThI, BHIIOIHIETCS KypcoBas padora.

OCHOBOM U3y4Y€HHs AUCHUUIUIMHBI SBISIOTCA JIEKUWH, HA KOTOPBIX
u3JlaraloTcs HauboJee CylIeCTBEHHbIE U TPYAHbIE BOMPOCHI, a TAKXKE BOIPOCHI, HE
HaIIeIINIe OTPAKEHUS B YICOHOU JTUTEpATYPE.

[IpakTuueckne 3aHSATHS HaAMpaBiICHbI Ha MTPUOOPETEHUE MPAKTUYECKHUX
HABBIKOB PacyeTa CKOPOCTH POCTA KPUCTAILIA, CONEPKAHUSA TPUMECH B KPUCTAILIE,
BBIXO0J/Ia TOJHOTO KpHUCTAJIA. 3aHSITUSL MPOBOMASTCSA MYyTEM PEIICHUSI KOHKPETHBIX
3a/1a4 B AyAUTOPUH.

JlabopaTopHbie paOOThI BBITIOJHSIIOTCS HA JTAOOPATOPHOM OOOPYIOBAHHH B
COOTBETCTBUM C METOJMKAMHU, IPUBEJICHHBIMHU B YKA3aHUSIX K BBITIOJHEHUIO PadoT.

Meronuka BBIIIOJIHEHUS KypCOBOI paboThI U3JI0KEHA B
y4e0HO-METOJIMYECKOM MOCOOMHU. BBIMONHATH 3Talbl KypcOBOM pabOThI JTOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KoHTponpe ycBoeHMs Marepuana AUCUUILIMHBI MPOU3BOAUTCS MPOBEPKOM
KYpCOBOM pabOThI, 3aIIUTON KypCOBOM pabOTHI.



Bun yueOHbIX
3aHATUHN

J1eATebHOCTh CTYICHTA

Jlexusa

Hamncanne koHCIeKTa JEKIMI: KpPaTKO, CXEMaTUYHO, MOCIIEI0BATEIBHO
(GUKCHpOBaTh OCHOBHBIC  TIOJIOKCHHS, BBIBOIBL,  (DOPMYITHPOBKH,
00001IeHNs; TTOMeYaTh Ba)KHbIE MBICIH, BBIACNATH KIIOYEBBIE CIIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, NMOHATHI C MOMOLIBIO SHLUMKIONEIUN,
CJIOBApel, CHPAaBOYHMUKOB C BBIMMCHIBAHUEM TOJKOBAHWI B TETpalb.
O0o3HaueHne BOMPOCOB, TEPMHUHOB, MaTepHalia, KOTOPBIC BBI3HIBAIOT
TPYIHOCTH, TOHUCK OTBETOB B pEKOMEHAyeMoW juteparype. Ecmu
CaMOCTOSITENTLHO HE YyAaeTcss pa3oOpaThCs B MaTepuane, HEOOXOIMMO
chopMyIUpOBaTh BOMPOC M 33/aTh MPENoAaBaTeNio0 Ha JIGKIMHU WM Ha
MPAKTUYECKOM 3aHSTUU.

IIpaxTueckoe
3aHATHE

KoHcnekTupoBanue peKOMEHIyeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIIEKTOM
JEKOWH, MOArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCaM, IMPOCMOTP
peKOMeHIyeMoi ireparypsl. [IpocinymmnBanue aynuo- U BUIEO3aNKUCER
[0 3aJ@aHHOW TeMe, BBINOJIHEHUE PpacdyeTHO-TpapUUECKuX 3alaHHi,
pelieHue 3a1a4 110 aIrOpUuTMy.

JlaGopaTtopHnas pabora

Jlabopatopupie ~ paboOThI MO3BOJISIIOT ~ HAYYUTHCSA MIPUMEHSATH
TEOPETUYECKHE 3HAHUS, TMOIYYCHHbIE Ha JIEKIHH TMPU PEIICHUH
KOHKPETHBIX 3amady. UToObl Hambojee pamvoHaJIbHO ¢ TOJHO
MCIOJIb30BaTh BCE BO3MOYKHOCTH JIAOOPATOPHBIX JJISi TIOJATOTOBKUA K HUM
HEOOXOMMO: CIIeyeT pa300paTh JICKIHIO MO COOTBETCTBYIOIICH TEMeE,
O3HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3lieioM y4deOHUKa, MpopadoTarh
JOTIOJTHUTEIBHYIO JIUTEPAaTypy ¥ HWCTOYHHMKH, PEIINTh 33aJaud |
BBITIOJTHUTH JIPYTHE MUCHMEHHBIC 3a/1aHNS.

CamocTosTenpHas
pabora

CamocrosiTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET ITyOOKOMY YCBOSHUS
yu4eOHOro MaTepualla M Pa3BUTUIO HABBIKOB CamMOOOpa30BaHMUSL.
CamocrosTenbHas paboTa npernoaaraeT cleAyolne COCTaBISIOUIIe:

- paboTa ¢ TeKCcTaMH: y4eOHHKaMH, CIPAaBOUYHUKAMH, JTOTIOJHUTEIHLHON
JUTEPaATypOH, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKITUH;

- BBITIOJTHEHUE JIOMAIIIHUX 33JaHUI U PacYeTOB;

- paboTa HaJl TeMaMH ISl CAMOCTOATEIBLHOTO U3YUYCHHUS;

- yyacTue B paboTe CTyIeHUYEeCKUX HayYHBIX KOH(EPEHINH, OMMMIIHAT;

- IOATOTOBKA K MPOMEKYTOYHOM aTTECTAIINH.

ITonroroBka k
MIPOMEKYTOUHOMN
aTTecTaluu

T'oToBUTHCA K HpOMeXCYTOqHOﬁ arTeCTalm CJICAYCT CUCTCMATHYCCKU, B
TEYeHHUe Bcero cemectpa. VIHTeHCHBHAS TIOATOTOBKA JOJDKHA HAYaThCs HE
MO3JHEEe, YeM 3a MECSI-TIONTopa [0 MPOMEXKYTOYHON aTTecTaIuH.
JlanHble TEepen 3adeToM, SK3aMeHOM Tpu AHS 2(h(QEeKTHBHEE BCEro
HCIOJIb30BATH JJII HOBTOPCHUA U CUCTCMATU3AllNN MaTCpHaJia.




