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DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
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(TYCYP)
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UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs
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PABOYA S [TPOT'PAMMA JNCHUITJIMHD
TexHoJI0rusi MATEPHAJIOB MUKPO- H HAHOJJICKTPOHUKH

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@akynpreT: @IT, PakyabTeT JJICKTPOHHOM TEXHUKH
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Ne Bunsl yaeOHOI A€ATEIBHOCTH 5 cemecTp Bcero Enununner
1 Jlexuuu 36 36 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 Bcero aymuTopHbIX 3aHATHN 54 54 4acoB
4 W3 HuX B HHTEpaKTUBHOU (popme 8 8 4acoB
5 CamocTosiTenpHas paboTa 54 54 4acoB
6 Bcero (0e3 ax3aMeHa) 108 108 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

OKk3ameH: 5 cemecTp
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ,:[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

PazpaboTuuk:
Houent kag. ®3 A. A. Kuransckuii

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

Jomuent kadeaps! GpU3NIECKON IJIeK-
TpoHuku (D) N. A. Yucroenosa

[Ipodeccop kadeapsr huznueckon
anekTpoHuku (D) T. . lanununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
®dopMuUpOBaHUE 3HAHUN B 00JIACTHA TEXHOJIOTUN MAaTEPHAIOB MUKPO- M HAHODJIEKTPOHUKHU

1.2. 3agaun IMCHMIIINHBI
— - U3y4YCHHE TEOPETUICCKUX OCHOB M OOMIMX (PUZUKO-XUMHUECKUX 3aKOHOMEPHOCTEH TIPOTEeKa-
HUS TEXHOJIOTUYECKH TIPOIIECCOB;
— - U3y4YEHUE OCHOBHBIX TEXHOJOTHYECKUX IMPOIIECCOB MPOU3BOACTBA MATEpPUAJIOB, BHITyCKae-
MBIX ISl MUKPO- U HAHOAJIEKTPOHUKH;

2. Mecto mucunniuebl B ctpykrype OIIOII

Huctumnnuna «TexHosmorust MatepraioB MUKpO- U HaHo3JekTpoHUuKW» (b1.B.O/1.5) oTHOCUTCS K
6noky 1 (BapuaTuBHAs 4acTh).

[IpenmecTBYIOMUMI IUCHUILTNHAMY, (POPMUPYIOIIMMHU HavdalbHBIC 3HAHHSA, SBIAIOTCA: Marema-
TUKa, MatepHabl 3JIeKTPOHHOM TexHUKHU, Pu3nka, Pu3nka KOHIAEHCUPOBAHHOTO COCTOSHUS, XUMHUSL.

[TocnenyromumMu JUCHMILUIMHAME SBJISIOTCS: MeToabl aHanu3a U KOHTPOJISl HAHOCTPYKTYPUPOBaH-
HHBIX MarepuanoB U cucteM, OCHOBBI TEXHOJOIMU 3JIEKTPOHHONW KOMITOHEHTHOH 0a3sbl, [Iporneccsl Mu-
KpO- U HAHOTEXHOJIOTHH.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBjieH Ha (GOPMUPOBAHUE CIEYIOIUX KOMIETSHIUI:

— TIK-2 roToBHOCTBIO IPOBOJUTH 3KCHEPUMEHTAIBHBIE MCCIENOBAHUS 110 CUHTE3Y M aHAJIU3y
MaTepUaJIoB U KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKU;

— TIK-8 roTOBHOCTBIO HCIIOJIb30BaTh 0a30BBIC TEXHOJOTHMUECKHE IMPOIIECCHI M O00OpYIOBaHUE,
MIPUMEHSEMbIE B IPOU3BOJICTBE MaTepHaioB, KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHOM TEXHUKHU;

— TIK-9 roToBHOCTBIO HCIIOJIB30BATh 0a30BOE KOHTPOJILHO-U3MEPUTENILHOE 000PYIOBaHHUE IS
METPOJIOTMYECKOro 00ecTeyeH s NCCaeI0BaHUI U MPOMBIIIIJIEHHOTO IPOU3BOICTBa MAaTEPUAJIOB U KOMIIO-
HEHTOB HAaHO- U MUKPOCUCTEMHOM TEXHUKH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HATh - 3HaThb €CTECTBEHHOHAYYHYIO CYLIHOCTh HpoOJeM, JIeXKalMX B OCHOBE (yHAaMEH-
TaJbHBIX SIBJICHUM TEIJIO- U MAacCONEPEHOCa, XMMHUECKON KMHETUKH, NPOLIECCOB 3aTBEPACBAHUS TEN; -
(bu3MKO-MaTeMaTUYeCKUi anmapart, ONMUCHIBAIOIINN SBJIECHUS TEIJIO- U MacColepeHoca, XUMUYECKON KH-
HETHKU. - OCHOBBI IPOU3BOJICTBA MATEPUAIIOB U M3/IETIHUI 3JIEKTPOHHOM TEXHUKH, OCHOBBI IIPOLIECCOB pa3-
JIEJICHNS 1 OYUCTKHU BEILECTB, B3aUMOCBS3b YCIOBHM MOTYYEHHs] MaTEpUAIOB C UX MEXaHUYECKUMHU, (Hu-
3UKO-XUMHUYECKUMH U 3JIEKTPOPU3MUECKUMH CBOMCTBAMU;

—  yMeTb - YMETh UCNOJIb30BaTh (PU3UKO-MaTEMaTUYECKUN anmapart JJ1s pacyeTa MpoLeccoB Tem-
JI0- ¥ MacCONEPEHOCA, XUMUYECKOTO PAaBHOBECHSI, TEPMOIMHAMHYECKOI0 IOAX0/1a K IIpoLieccaM 3aTBepe-
BaHUS TEJI; - BHIIOJIHATH paOOThI MO TEXHOJIOTUYECKON MOATOTOBKE MPOU3BOJCTBA MATEPUATIOB U U3AEIUI
SIIEKTPOHHOM TEXHMKH, pa3padaTeiBaTh M IUIAHUPOBATh TEXHOJIOTHYECKHE IIPOIECCHl pPa3esieHUs,
OUYMCTKH U KPUCTAJIN3ALNH BEIIECTB;

—  BJAJeTh - BIAJETh HaBBIKAMH PACcYETa TEXHOJOTUYECKUX MPOLIECCOB U XapaKTEPUCTUK MaTe-
pHaJIOB MUKPO- M HAHOZJIEKTPOHUKH; - METOAUKOW BbIOOpa YCIOBUIT 1 000pyIOBaHUs AJIsl PELICHUS 3a1a4
10 TEXHOJIOTMYECKOW MTOATOTOBKH MPOU3BOACTBA MaT€pUAJIOB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECTaBIeHa B TaOmu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 54 54
Jlexknun 36 36
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[IpakTuyeckue 3aHATUS 18 18

W3 Hux B MHTEpaKTUBHOMN (hopme 8 8

CamocTtosiTenbHas paboTa (Bcero) 54 54
[TonroroBka Kk KOHTPOJILHBIM paboTam 12 12
BrinosiHeHNE MHAWBUAYAJIBHBIX 3aJaHUN 12 12
[TpopaboTka JICKIIMOHHOTO MaTepHraia 10 10
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 20 20
Bcero (0e3 ax3aMeHa) 108 108
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 144 144
3aueTHble EquHuIb 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl JUCHUIIMHBI 1 BUALI 3AHATHI

Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ o]
7, = | 2E 2 E
= = G g < S E
? S < S 2 0
HazBaHus pa3aenoB 1UCHUIUIMHBI i ® o, o O g =
= = = 50 =
o, < IS a =
= © M3 & 2
5 cemecTp
1 Beenenwue, ey v 3a0a4l JUCIMIIHHEI 2 0 2 4 IIK-2, ITIK-8,
[TK-9
2 OCHOBHBIE MPOLIECCHI B TETEPOT€HHBIX XH- 8 6 22 36 I1K-2, T1K-8,
MHKO-TEXHOJIOTUYECKUX CHCTEMAX [TK-9
3 KuHeTHka reTeporeHHbIX IpoLECCOB 2 2 5 9 I1K-2, T1K-8,
[IK-9
4 TIpoueccsl U3MENBYEHUS, Pa3/IENCHUS U 6 4 9 19 I1K-2, TIK-8,
OYHNCTKHU BEHIECTB T1IK-9
5 MexaHu3Mbl 1 KHHETUKA POCTa KPUCTAJUIOB 6 4 5 15 [1K-2, ITK-8,
[IK-9
6 OU3NKO-XUMUYECKUE OCHOBBI JIETUPOBAHUS 8 2 5 15 I1K-2, TTIK-8,
KPUCTAJJIOB I1K-9
7 MeToibl TOJy4eHUs HEKPUCTAIUTMYECKUX U 4 0 6 10 I1K-2, T1K-8,
KOMIIO3ULIMOHHBIX MaTEPUAIIOB I1K-9
Hroro 3a cemectp 36 18 54 108
Hroro 36 18 54 108

CornacosaHa Ha noprtane N2 35916




5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

v\ L=
= 2 =
3 s 5
2 > 5
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
o S E
= o, =
a o 2
= S}
5 cemecTp
1 Beenenwme, nenu u OcHoBHBbIE TIPOOJIEeMBI U 3371a9i Kypca. OCHOBHBIE 2 TIK-2, TIK-
3aa9d JUCHUTIIINHEI onpexaeneHus. Kitaccudukanus TeXHOIOTHYECKUX 8, IIK-9
nporieccoB. O0mas KraccupuKaims MaTepruaIoB 1Mo
COCTaBY CBOMCTBAM M TEXHUYECKOMY HA3HAUYCHUIO
Hroro 2
2 OcHoBHBIE TpoIiecChl B | Macco- u Terionepeaada B HETIOABMXKHOU Cpejie. 8 ITK-2, TIK-
reTeporeHHbIX XuMuKo- | TerumonpoBonHoCTh. TemnoBoe uznyuenue. Konpek- 8, I1IK-9
TEXHOJOTUYECKHUX 1usi. OCHOBBI KHHETHKH IPOLECCOB MacConepeaayH.
CUCTEeMax Dnextponepenoc. [lepeHoc BemiecTBa B Bakyyme. SB-
JIeHUs Ha TpaHuiie pasnena ¢as. OCHOBHI Ta30IuHA-
MUKH. JInHaMUYeCcKas U KWHEMaTHUYeCKas BA3KOCTh
BemiectBa. Jlunamudeckuii, 1udQy3noHHBIN U TEILIO-
BOI MOTpaHUYHbBIE CIIOM.
Hroro
3 Kuneruka Knaccudukarnus xumuueckux peaxiuii. PaBHoBecue 2 IK-2, TIK-
TFEeTEPOreHHBIX MPOIIECCOB | B XMMUKO-TEXHOJOTHUECKHX Mpolneccax. Kunetuka 8, IIK-9
XUMUYECKHUX MPOIIECCOB
Hroro 2
4 TIpoueccol CriocoObl U3MENBUEHUS U pACCEMBAHMSI TBEPABIX TEIN. 6 [K-2, TIK-
U3MeIIbYCHMUS, OO1mas xapakTepucTUKa YUCTOTHI BemecTa. CopOru- 8, IIK-9
pasneaeHusl U OYUCTKU OHHBIE Tporiecchl. CyITHOCTh HOHHOTO 0OMeHa. Xpo-
BEIIIECTB Mmatorpacdus. [Iporeccrl KUAKOCTHONU HKCTPAKITHH.
[IpuHumn ounctku kpuctamumsanuen. Ileperonka ve-
pe3 ra3oByto (azy. OuuCTKa BEIIECTB C TOMOIIBIO XU-
MHUYECKUX TPAHCIIOPTHBIX PEAKIIUN. DICKTPOXUMHUYE-
CKH€ METOBI pa3/ieIeHus U OUYUCTKU. [[pyrue MeTopl
Hroro
5 MexaHu3Msl U O06pa3oBanue KpUCTAIUTMYECKUX 3aPOAbIIIEH U CTEK- IK-2, TIK-
KHUHETHKA POCTa soBanue. [ToBepXxHOCTHAsI KHHETHKA POCTA KPUCTaJI- 8, IIK-9
KPHUCTaJIOB JI0B. BiusiHue npuMmecei Ha IpOLECChl pOCTa KpHU-
ctajyioB. [lonydeHne KpucTamiioB U3 KUIKOM, mapo-
BOI 1 TBepoil (pa3. MeTon BHITATMBaHUS KPUCTAJIIOB
U3 paciuiaBoB. MeToj 30HHOH TJ1aBKU. BeipaiiuBanue
KPHUCTAJIOB U3 pacTBOpOB. [lomydyeHne npodribHbIX
MOHOKPHUCTAJJIOB. Pa3HOBUIHOCTH 3MUTAaKCHATBHBIX
IIPOLECCOB. DIMUTAKCHUS KPEMHHUS
Hroro 6
6 ®uzuko-xumuueckue | PanmanumonHoe nerupoBanue. Kpucrannusanus pac- [K-2, TIK-
OCHOBBI JIETHPOBAHUS TJ1aBa, COJIEP>KaIIero JeTupyIolyo npumeck. Pac- 8, I1IK-9

KpPHUCTAJLUIOB

IIpeACIICHAE TPUMECEN B BBIPALIMBAEMBIX KPUCTAJI-
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nax. Koapdunment pacnpenenenus npumecu. Mero-
JIbI TIOTYYEHUSI OTHOPOHO JIETUPOBAHHBIX KPUCTAJI-
noB. Pacuer pacnpenenenus npuMeceil mpu mnpoiec-
cax KpUcTajuih3anuu. MeTo/pl BEIpaBHUBAHUS COCTa-
Ba KPUCTAJIJIOB

Hroro
7 Meronp! noy4eHus CrpoeHue, cBoiicTBa U BUAbI cTekoi. [lonydenue cu- 4 IK-2, TIK-
HEKPUCTAIINYECKHUX U JIMKATHBIX cTeKOII. [lonmydeHune cTeknoKkpucTainye- 8, I[IK-9
KOMITO3ULIHOHHBIX ckux marepuanoB. Curamisl. CTpoe€HUE U COCTaB Ke-
MaTepuasioB paMHYeCcKUX MaTepuaioB. 3aKOHOMEPHOCTHU Ipolecca

(bopMOBaHMs 3arOTOBOK Kepamuueckux uzaenuil. [1o-

JUMEPHbIE KOMIIO3HUIINU

Hroro 4
Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (NPeabl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMILIMHBI U MEKIUCIUIUIMHAPHBIE CBSA3U

HanmenoBanne quCIAIINH

Ne paznenoB qaHHOM MUCHUTUIMHBI, 711 KOTOPBIX HEOOXOIUMO
U3ydeHHe 00eCTeunBalONUX U 00eCIeYBaeMbIX JUCIIUILTUH

1 2 3 4 5 6 7
[IpeamecTByromue JUCHUTIITUHBI

1 MaremaTtuka + + + + + + +
2 Marepuanbl KTPOHHOU TEXHU-

aTepuabl SJIEKTPOHHOU Te n . + n . n n
KH
3 dusuka + + + + + + +
4 ®du3rka KOHAECHCUPOBAHHOTO CO- n n n n n N N
CTOSTHUSA
5 Xumus + + + + + + +

[Tocnenyrouye TUCHUIIITUHBI

1 MeToapl aHaM3a U KOHTPOJIS Ha-
HOCTPYKTYPHPOBaHHHBIX MaTepHa- + + + + + + +
JIOB Y CUCTEM
2 QCHOBBI TEXHOJIOTHH SIICKTPOH- n n n n n N N
HOM KOMIOHEHTHO 0a3bl
3 IIpouecchl MUKpPO- M HAHOTEXHO- n . . n . n n
JIOTUH

5.4. CooTBeTcTBHE KOMIIETCHUM I, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3YyYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBICHO B Tabmmiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

TAN

Bunel 3anaTHit DopMBbI KOHTPOJIS
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= .
= E
o i ¥ &
2 = a Z
g = °
[1K-2 + + + KonTponbHas pabota, OTueT 1o
WHIWBUIyaIbHOMY 33JIaHUIO,
Omnpoc Ha 3ansTUAX, Tect, OTuer
M0 TPAKTHYECKOMY 3aHATUIO
[K-8 + + + Kontponsnas padora, OTuer no
UHANBUAYAIbHOMY 33JIaHUIO,
Ompoc Ha 3ausTusx, Tect, Otuer
0 MPAKTUUYECKOMY 3aHATHUIO
I1K-9 + + + KonTponbhas pabota, OTueT 1o
MHAUBUAYAIBHOMY 33JJaHUIO,
Ompoc Ha 3ausTusx, Tect, Otuer
0 MPAKTUUYECKOMY 3aHATHUIO

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yUeHUs
TexHOMOTUM HHTEPAKTUBHOTO 00yYeHHS MTPU Pa3HbIX (hopMax 3aHATUN NpUBeAeHbI B Tabnuie 6.1.
Tabmuua 6.1 — TeXHOJIOTMM UHTEPAKTUBHOTO 00YUYEHHSI MIPU pPa3HbIX popMax 3aHATUI

NutepaktuBHbIC TpakTHueckue | HTepakTUBH
MeTtonasl Bcero, u
3aHATHSA, U bI€ JIEKIIUH, Y
5 cemectp
Pabora B koMaHze 4
[Ipe3enTanuu ¢ KCHOIB30BAHUEM 4
WHTEPAKTUBHOU TOCKH C
o0cCyXaeHneM
Hroro 3a cemecTp: 4 4 8
Hrtoro 4 4 8
7. JIaGopaTtopHbie padoThI
He mpenycmotpeno PVYII
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HaumMeHOBaHME IPAKTHUYECKHUX 3aHATHH (CEMHHAPOB)
3 z S
3 =
< > 5
HasBanus pasznenon HanMeHoBaHME MPaKTUUECKUX 3aHATHH (CEMHUHAPOB) zF &5
S 2 :
> o =
Y o 2
~ S/
5 cemecTp
2 OcHoBHBIE TIpoliecchl B | PacueT koappUIIEeHTOB AMHAMUYECKON, KHHEMaTHYe- 6 TIK-2, TTIK-
TeTEePOTEHHBIX XUMHUKO- | CKOW BSA3KOCTH M B3anMmoanpdy3uun. ["a3oqnHamuka B 8, I1IK-9
TEXHOJIOTHIECKUX TpyOuarom peakrope. Jlunamudeckuii, ruddy3snon-
cCUCTeMax HBIW U TE€IUIOBOW MOTPAHUYHBIE CIIOU.
Hroro
3 Kunetuka Kuneruka rereporeHHbIx npoieccoB. CopOIMOHHbBIE 2 I1K-2, I1K-
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TE€TEPOTreHHBIX MPOIECCOB | MPOLIECCHI 8, IIK-9
Hroro

4 TIpoueccsl Ieperonka uepes ra3oByro (asy. XKuakoctHas sKc- IK-2, TIK-

HU3MEIBYCHMUS, TpaKLuUs 8, IIK-9

pasfeneHus 1 OYUCTKH Hroro 4

BEIIECTB

5 MexaHusMmsl U da30BbI€ PABHOBECHS B pacIllaBax. JNUTAKCHAIbHBIE 4 I1K-2, TIK-

KMHETHKA POCcTa IIPOLIECCHI 8, IIK-9

KpHUCTaJJIOB Hroro

6 ®usnko-xumuueckue | Pacnpenenenue nmpuMecei B BhIpAIIMBAEMbIX KpHU- I1K-2, I1K-

OCHOBBI JIETUPOBAHUS cTajuiax 8, I[IK-9

KPHUCTAJIJIOB Hroro 2

Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa

Bugpl camocTosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

tabmure 9.1.
Tabmuua 9.1 — Buasl caMOCTOSATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETSHIIUN
3 =
Q S 5
o e o T
Buasl camocTosATEIbHOM & > O
HasBanus paznenos 57 = @opMbI KOHTPOJIS
paboThI g s 2
= o, =
& o 2
= iS)
5 cemecTp
1 Beenenue, nenu u [IpopaboTka JIeKIIHOHHOTO 2 |IIK-2, Omnpoc Ha 3ansaTHsX, Tect
3aJa9i JUCIUILIHHBI Marepuaa IIK-8,
Hroro ITK-9
2 OcHoBHbI€ npouecchl B |Iloaroroska k npaktuye- 4 |IIK-2, KonTposnpHas pabora,
TEeTEPOreHHBIX XUMHUKO- CKHM 3aHSITHSIM, CEMHHA- TIK-8, Onpoc Ha 3aHaTusax, Ot-
TEXHOJIOTUYECKHUX pam TIK-9 YET M0 UHAUBUAYAJTBHOMY
cucTeMax TIpopaGoTKa TEKIHORHOTO 7 3amanuio, OTdeT mo HPFaK-
MaTepuana TUYECKOMY 3aHsATuI0, TecT
Brinonnenue nHAMBUAY- 12
alIbHBIX 3aJIaHHI
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Htoro 22
3 Kunetnka [ToxaroroBka k mpakTuue- 4 TIK-2, KontponsHas pabora,
TeTEPOreHHBIX MPOLECCOB | CKUM 3aHSTHUSIM, CEMUHA- IIK-8, Omnpoc Ha 3aHsATUAX, Tect
pam I1IK-9
[TpopaboTka JIEKITMOHHOTO 1
Marepuaa
Htoro
4 TIpoueccol IToaroroBka K npaxkTuye- 4 |IIK-2, KonTposnpHas pabora,
WU3MEJTBYCHHUS, PA3JCICHUA | CKUM 3aHSATUSAM, CEMUHA- TIK-8, Onpoc Ha 3aHaTusax, Ot-
U OYMCTKH BELIECTB pam [1K-9 YET 10 NPAKTUYECKOMY 3a-
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[TpopaboTka JIEKITMOHHOTO 1 HAaTHo0, Tect
Matepuana
[ToaroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro
5 Mexanu3Mel 1 KuHeTuka | [loaroroska k nmpakruye- [IK-2, Omnpoc Ha 3ansTHsIX, OT-
poCTa KpUCTAJIIOB CKHMM 3aHSTUAM, CEMHUHA- [IK-8, YeT MO MPaKTUYECKOMY 3a-
pam [1K-9 HATHIO, TecT
[TpopaboTka JIEKIIMOHHOTO 1
Marepuaa
Hroro
6 PU3UKO-XUMUYECKUE IToaroroBka K mpaxkTuye- 4 |IIK-2, Omnpoc Ha 3aHsaTHAX, OT-
OCHOBBI JIETUPOBAHUS CKUM 3aHSITHSIM, CEMHUHA- I1K-8, YeT MO NPAKTHYECKOMY 3a-
KpUCTAJIJIOB pam I1K-9 Hatuio, Tect
[TpopaboTka JIEKIMOHHOTO 1
Marepuaa
Hroro
7 Meronpl Noy4eHUs [IpopaboTka JIEeKIIMOHHOTO 2 |IIK-2, KonrtposnpHas padora,
HEKPUCTAJUTMYECKUX U Marepuala [1K-8, Onpoc Ha 3anatusx, Tect
KOMIOSHIIMOHHBIX [ToxroToBKa K KOHTPOIIb- 4 TIK-9
MaTepuanos HBIM paboTam
Utoro 6
Hroro 3a cemectp 54
ITonaroroBka u caaya dK3a- 36 OK3aMeH
MeHa
Hroro 90
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLIEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcumalbHbIN MaxkcumanbHbIN
OneMeHTH! yueOHOI 6asu1 3a iepuoa Bceero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexnay 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemectp
KonTponbHas pabota 15 15 10 40
Omnpoc Ha 3aHATHAX 3 3 10
OTt4er no MHANBUAYANIb- 10 10
HOMY 3a/I1aHHIO
OTyer no NpakTHIECKOMY 3 3 4 10
3aHATHIO
Hroro makcumym 3a nepu- 21 31 18 70
on
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DK3aMeH 30

Hapacratomum nurorom 21 52 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUN cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaiioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLIEHKY

[TepecueT cymmbl 6aJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecrevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. JKuranbckuit A. A. TexHOJOTUS MaTepUaoB 3IEKTPOHHONW TEXHUKU: YdueOHoe mocobue. —
Tomck: TYCVYP, 2012. — 152 c. [DnexktpoHHBId pecypc]|. [DnexkTpoHHbI pecypc] - Pexum goctyma:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Jigalsky/TMET lec.pdf
(mara oOpamenus: 30.06.2018).

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. TexHOIOTHS MOIYIPOBOTHUKOBEIX U TUAJICKTPHYCCKUX MaTepuaioB: YueOHHK /s By30B /1O.
M. Taupos, B. ®@. [IBetkoB. — 3-¢ u3xa., crepeotun. — CII6.: Jlanp, 2002. — 424 ¢ (Hanuuue B OUOIHOTEKE
TYCVYP - 212 3x3.)

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUSs
1. XKuransckuii A. A. TexHOIOTUsI MaTepUaAJIOB IEKTPOHHON TEXHUKU: YUeOHO-METOANYECKOe
mocobue Mo MpakTUYecKor u camocTtositenbHor padote. — Tomck: TYCVYP, 2012. — 50 c. [DneKTpoHHBII
pecypc] [OnekTpoHHbIi pecypc] - Pexum goctyma: http://miel.tusur.ru/images/files/Uchebno-
metodicheskii_kompleks%20disciplin/Jigalsky/ TMET pract.pdf (nara o6pamenus: 30.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJIHI0B
Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsI CAMOCTOSTEIFHOM M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 yuciia Jun C OI‘paHI/I‘-IeHHBIMI/I BO3MOXKHOCTAMHAU 3I[OpOBB$I 1 UHBAJIMIOB HpeI[OCTaBJISIIOTCSI B (bopMax,
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a/IalITUPOBAHHBIX K OTPAHHYCHUSM UX 37I0POBbSI U BOCIIPUATHS HH)OPMAIIH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(POPMAINMOHHBIE CTIPABOYHBIE CHCTEMBI

1. 1. OGpa3oBatelbHBIN MOPTAI B CBOOOJAHOM AocTyne: «DPu3nka, XUMHUsI, MaTeMaTHKa CTYJICH-
TaM U mKkonsHuKaM. O6pazoBarenpHbIi poekT A.H. Bapruna» — Pexxum nocryna: http://www.ph4s.ru/

2. 2. «EnguHOe OKHO J0CTyIa K 00pa3oBaTelbHBIM pecypcaM» [DNEeKTPOHHBIN pecypc]: uHpop-
MaIMoHHas cuctema. — Pexxum mocryma: http://window.edu.ru/

3. 3. «eLIBRARY.RU» [DOnekTpoHHBII pecypc]: HaydHas 3JICKTpOHHAs OmOmmoTeka. — Pexxum
nocryna: http://elibrary.ru

4. 4. Hayuno-oOpa3oBarenbHblii ioptan TYCYPy» [DnexkrpoHHBIH pecypc]: HaydHO-0Opa3oBa-
TEJIbHBINA MOPTaJ YyHUBepcuTeTa. — Pexxum nocryma: http://edu.tusur.ru/

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O6uiue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOH U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOMs, 0OecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI

VY4ueOHast aymuTopust

yueOHasi ayJUTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBeE-
JICHUS 3aHATUN NIPAKTUUECKOIo TUMA, ydeOHas ayaAuTopus JUIsl IPOBEACHUS 3aHATUII CEMUHAPCKOro THIIA,
MOMEIlIEHUEe ISl POBEJCHUS TPYIIOBBIX U MHIUBUAYAJIbHBIX KOHCY/IbTALUM, MOMEIIEHUE Ul IPOBe/e-
HUS TEKYLIET0 KOHTPOJI U IPOMEXKYTOUHOM aTTecTaluu

634050, Tomckas o6macts, 1. Tomck, Jlennna npocnexT, a. 40, 133 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- Pabouee mecto npenogaBares.

[TporpamMHoe obecnieueHue He TpeOyeTcsl.

13.1.3. MarepuajibHO-TEXHHYECKOE U NPOrpaMMHoOe o0ecrneuyeHue 1Jisl CAMOCTOSATeJIbHOI padoThl
Jist caMOCTOSITENNbHOM pabOThl MCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:
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- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTu «/HTepHeT» U 00eCreynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManMOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEIACTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U PYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoIaBaHus 11 00yJaronIXcs
C MHBAJIMIHOCTBIO, MOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylIeHUEM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HAIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOILY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOMCTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaH B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB M METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHbBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus
1. Yucno PeliHonbACa yUUTHIBAIOT MPU pacyeTe:

a) KOHBEKTUBHOTO TEIIOOOMEHa;

0) 11 y3MOHHBIX MTPOLECCOB;

B) JINMUTHUPYIOLIEH CTauN TEXHOJIOTHUECKOro Mpoliecca;
I') Ta30IMHAMHKH PEaKTopa.

2. Koapdpunment Bzaumoanpy3un yuuThIBaeTCs IpU pacyere:
a) CKOPOCTH IOTOKA rasa;

0) TONIIUHBI TMHAMHYECKOTO MTOTPAHUIHOTO CIIOS;

B) TONIIMHBI AU (PPY3HOHHOTO TOTPAHUYHOTO CIIOS;

r) uncia PeitHonbca.

3. B xpurepniit @ypse FO npu TemnoBsIx pacueTax HE BXOIUT apameTp:

a) BpeMsi;
0) IIOTHOCTh MaTepuana,
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B) T€OMETPUYECKHI (haKTOp;
') TEMIIEPaTypOTIPOBOAHOCTD

4. CaMOil MEIJIEHHOM CTaJuel TEXHOJIOTMYECKOrO MPOIECCa SABISIETCS XMMUYECKOE B3aUMOJICH -
cTBUE. B xakoii o01actu uaer mporecc?

a) B 1uddy3uonHoi obnacTu;

0) B cMeIIaHHOW 00J1acTH;

B) B KHHETHYECKOH 001IacTH;

T') ONIPEACIUTh HEBO3MOXKHO.

5. Mcnonb30BaHrEe MOHUTOB MIPEATIOJIAracT:

a) XUM. B3aUMOJICHCTBHE B pacTBOpeE; 0) BBIMMAICHUE HOHOB B OCAJIOK;

B) OOMEH MOHAMWU; T') COCITMHEHHE NOHOB B MOJICKYITY.

6. B mporecce KUIKOCTHOM SKCTPAKIMK (3 KOMIIOHEHTA) TTPOUCXOHT:

a) BBITMAJICHUE B 0CAJIOK OJHOTO U3 KOMIIOHEHTOB; 0) TiepepacnpeiesieHre OAHOTO KOMIIOHEHTA,
B) MIOJTHOE CMEIICHNE KOMITIOHEHTOB; T') TIOJTHOE PACCIOCHHUE BCEX KOMITOHEHTOB.

7. Koaddunuent pacnpenenenus KO B mporeccax KpucTaumM3ady ONpeIeseTcs Kak:

a) Cx/CtB; 6) CtB/Cx; B) C1B -Cx; T) (C1B-1)/Cok.

8. TerutoTa amcopOIMK 3aBUCHUT OT:

a) TeMIIepaTypsl; 0) KOIUYECTBA aICOPOMPOBAHHOTO BEIIECTBA,
B) BUJIa 7ICOPOIMH; T') IaBJICHUS U TEMIIEPATyPhl aJICOPOITHH.

9. ®a3a padunara B Mporecce KUAKOCTHONW IKCTPAKIIMH XapaKTEPU3YeTCsI:

a) HU3KUM COJIEp’KaHKe 3-TO KOMIIOHEHTA; 0) HAJIMUYMEM SKCTPArcHTa;

B) BBICOKUM COZIepKaHUE 3-r0 KOMIIOHEHTA; I') OTCYTCTBUEM 3-TO KOMIIOHEHTA.
10. 3akon JlanbTOHA MO3BOJISIET ONPEACIINUTH:

a) COCTaB XHUJIKOW cMecH; 0) COCTaB mapa;
B) TEMIIEpaTypy Napa; I) TEMIEpaTypy KUIAKOU CMEMCH.

11. ®poHTaNbHBII METO NPOBEACHHUS XpoMaTorpadguu npearnoiaraer:

a) UCII0JIb30BaHUE TIPOSBUTEIIS; 0) UCIIOIL30BaHUE BHITCCHUTEIS;
B) OTCYTCTBHE JIOTIOJIHUTENIBHBIX BEUIECTB; I') UCIIOIb30BaHHUE KUIKOTO MOTJIOTUTEIS.

12. XuMu4yecKue TPaHCTIOPTHBIC PEaKIK ObIBAIOT BHIA:
a) 00pa3oBaHus JIETyYUX COEAMHEHUN U MOCIEYIOIET0 JUCTPONOPIIMOHUPOBAHNUS;

0) oOpa3oBaHMsI COSAMHEHUI TTOBBIIIICHHON BAJICHTHOCTH M TEPMHUUYECKON TUCCOIUAINY;
B) JMCCOIMAIINH JICTYIUX COCIMHEHHH U MOCIEAYIOIIETO TUCIIPOTIOPIIMOHUPOBAHHS;
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r)oOpa3oBaHUs COCAMHEHUH MOHMKECHHOM BaJICHTHOCTH U MOCIIEIYIONIETO TUCTIPOIIOPLUOHUPOBA-
HUS,

13. Ecniu nMHMM conmuayca U JIMKBUAYCa Ha JUarpaMMe COCTOSIHUS JIBYXKOMIIOHEHTHOW CHCTEMBI
HaIlpaBJICHbI BHU3, TOIJA!

a) KO>1 u npuMech NOHIKAET TEMIIepaTypy IJIaBICHUS CUCTEMBI;
6) KO<1 u npumech NOHMKAET TEMIIEPATYPY ILJIaBICHHUS CUCTEMBI,
B) KO>1 1 mpumech MOBHIIIACT TEMIIEPATypy IUIABJICHUS CUCTEMBI;
r) KO<1 u npumecs noBsIIaeT TEMIEPATYPY IIABJIEHUS CUCTEMBI.

14. Pa3znuumne Mexxay paBHOBECHBIM M 3(deKkTuBHBIM K03(uLImeHTaMu pacrpenesieHus: B Mmpo-
1eccax KpUCTAUTM3ALUH CBA3aHO:

a) ¢ mporneccamu nuddy3uu B xKuaKon (hase;

6) C BUAOM JruarpamMmbl COCTOAHUSA I[BYXKOMHOHCHTHOf/’I CHUCTCMBI,
B) C PABEHCTBOM TEMIIEPATyp TUIABJICHUS KOMIIOHEHTOB CHCTEMBI;
') C YaCTUYHBIM MCTIAPEHUEM TPUMECH.

15. IIpouiecc 3akaliku cTekiIa NpeIHa3HAuYeH JIs:

a) YCTpaHEHHUs UMEIOIINECs] OCTATOYHBIX HANPSIKEHUI;

0) UCKYCCTBEHHOT'O CO3/IaHUS B CTEKJIE PABHOMEPHO PaCIIpe/IeICHHBIX HApsKEHUI;
B) MOBBIILICHUSI IPO3PAYHOCTHU CTEKJIA;

') CHUKEHHS MTPO3PAYHOCTH CTEKIIA.

16. BemectBa, Ha3pIBa€MbI€ KPACUTEISIMU B MPOU3BOACTBE CTEKOJ MOIPA3ICIAIOTCA Ha:

a) MOJICKYJISIPHBIC M KOJUTOU THBIE;
0) omasoBBIC U MOJIOYHEIE;

B) (PU3UYECKHUE U XUMUYECCKHUE;

') aKTUBHBIE 1 HEAKTHBHBIE.

17. Ilpu xakoM METOJe MOMyYaroT KePaMUUECKyI0 OTJIMBKY C TOYHOM BHYTpEHHEH KOH(HTrypary-

a) HETPEPBHIBHOE JIUTHE;
0) HaMOpaXXMBaHUE;

B) CJIMBHOE JIUTHE;

I') HEHTPOOESIKHOE JTUTHE

18 BBICOKaSI YUCTOTAa HOBerHOCTI/I KepaMI/IquKOFO N3N JOCTUTACTCA HpI/I HCIIOJIb30BAHUN
METOo/a:

a) JINThSI KOKWJIb;
0) EHTPOOEIKHOTO JTUTHS;
B) HAMOPAKUBAHMS;

I‘) JIUTHhA 1104 JaBJICHUCM.

19. XanbKkoreHUTHBIMU Ha3BIBAIOT CTEKJIA, 00pa30BaHHBIC U3:

a) GropunoB;
0) CEeNIeHUIOB;
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B) OKCHJIOB;
T') HUTPUJIOB.

20. ly1st coxpaHeHuUs [BETa CTEKJIa MPU €ro U3TOTOBJICHUH (BapKe) IPUMEHSIOT:

a) BOCCTAaHOBUTEIH;
0) DTymuTeny;

B) OKHCJIUTEIIH,

') OCBETJIUTENH.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
. OcHoBHbIE IOHATHUSA U omnpeaeneHus kypca TMMuH.
. IIponeccel Temnonepenayu.
. Pacuer narpena teun.
. OCHOBBI KMHETHKH NpoLeccoB Macconepeaauu (nudpdysus)
. OcHOBHBIE 3aKOHBI Ta30MHAMUKH. JlaMUHApHBINA U TYpOYJIEHTHBIN PEXKUMBI.
. SIBnenus nepeHoca B razax. JluHaMuueckas 1 KHHEMaTHYeCKasi BSI3KOCTh, B3aUMOAUpPy3usl.
. AuHamuueckuit, 1UPpQPy3MOHHBIN U TETJIOBON MOTPaHUYHBIE CIIOU.
. Knaccugukanus xumuyeckux peakuuid. PaBHoBecre B XMMUKO-TEXHOJIOTUYECKUX MPOLIeCcCax.
. Kunetnka XuMmu4eCcKkux Mpoueccos.
0. O61mas xapakTepuCcTUKa YUCTOThI BemecTBa. CriocoObl U3MENbYEHUSI U PACCEUBAHUS TBEPJIBIX

— O 00 1N N K~ W~

TeN.

11. Copbuunonnsie nporieccol. AxcopOuus JIenrmropa.

12. CymHocTh HOHHOTO OOMEHa.

13. Xpomarorpacgus. Tunsl xpomarorpapuueckux MpoLeccoB.

14. TIporecchl )KUIKOCTHOM 3KCTPAKLIUU

15. IlpuHIMO OYMCTKM KpHUcTau3anuei. PapHoBecHbIN U 3 PeKTUBHBIN KOAPHHUIMEHT pacipe-
JIEJICHUS.

16. [leperonka uepes ra3oByo (a3y.

17. OuncTka BEmEecTB ¢ MOMOUIbI0 XUMUYECKHUX TPAHCIOPTHBIX PEaKLIUM.

18. DIIeKTpOXMMHUECKHE METO/IbI OUUCTKH.

19. O6pazoBaHue KPUCTATUTMUECKUX 3aPOJIBINICH U CTEKIIOBAHUE.

20. 'omMOreHHO€E U TeTepOreHHOE 3apOXKIEHUE LIEHTPOB HOBOM (ha3bl.

21. OO1ue 3aKOHOMEPHOCTH POCTa KpUCTaIOB. [10CI0MHBIN 1 HOpMaNbHBINA POCT KPUCTAIIIOB.

22. [lomyyeHue KpUCTAIIOB U3 TBEPIOH (ha3bl.

23. IlomydyeHue KpUCTAIIOB U3 PACILIaBOB.

24. BolpamyBaHue KpUCTAIIJIOB U3 T'a30BOM (ha3bl.

25. Ilony4yenue npo@uIbHBIX MOHOKPUCTAIIIIOB.

26. SnuTaKCUaJIbHBIE NPOLIECCHl. DNUTAKCHSI KDEMHUS.

27. PacnpeneneHre NpUMECH B BBIPAIMBAEMbBIX KpUcTaiax. PakTopel, BIMSIOMINE HA HEOIHO-
POOHOCTD paclpeneaeHus IPUMECH B KpUCTAJLIaXx.

28. MeToapl OTy4eHUs: OTHOPOAHO JIETUPOBAHHBIX KPUCTAIIIIOB

29. CtpoeHue u CBOMCTBA CTEKOI.

30. Ilony4yeHne CTEKIOKPUCTAININYECKUX MaTepUasIoB (CUTAILIBI).

31. CtpoeHue U cocTaB KEPaMUYECKUX MATEPUAIIOB.

32. Croco6s1 (hopMOBaHMS 3arOTOBOK KEPAMUYCCKHUX U3ICITHI.

14.1.3. TeMbl KOHTPOJILHBIX Pa0dOT
1. OcHOBHBIE IIPOLIECCHI B TETEPOTEHHBIX XUMUKO-TEXHOJOTHUECKUX CUCTEMAX
2. Ilpouecchl pa3zieneHus BeIEeCcTB, KNHETUKA pOCcTa KPUCTAIIOB
3. ITomyuyeHue u cBOMCTBA TUAIEKTPUUYECKUX MAaTEpUAJIOB

14.1.4. Tembl OIPOCOB HA 3aHATHAX
- OcHoBHBIE Tpo0IeMbI U 3a7aul Kypca. OcHoBHBIE omnpenenenus. Kiaccuukanus texHonoruye-
ckux npouecco. OO0mias kiaccudukanms MaTepHaloB MO COCTaBY CBOMCTBAM M TEXHUYECKOMY Ha3zHaue-
HUIO
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- Macco- u Temionepenaya B HEOABUKHOM cpefe. TermnonpoBoaHOCTs. TeImIoBoe n3aydeHue.

Koneknus. OCHOBBI KMHETHKH IPOIIECCOB Maccorepenadyn. JieKkTporepeHoc. IlepeHoc Bemie-
CTBa B BakyyMe. SIBleHHs Ha rpaHule pa3zaena ¢as3. OCHOBBI ra3oquHaMuKy. /luHaMu4eckas 1 KWHEMAaTH -
yecKas BA3KOCTh BelmecTBa. JJuHamMmuueckuit, 1udy3n0oHHBIA U TETIJIOBOM IMOTPAHUYHBIE CIIOH.

- Knaccugukanus xumudeckux peakuuid. PaBHOBecre B XHMHUKO-TEXHOJIOTHYECKHX IPOLEccax.
KuneTnka XMMH4ECKHUX POLIECCOB

- CriocoObl M3MeNbUEHHs U paccemBaHMs TBEpIbIX Ted. OO0Imas XapaKTepHCTUKA YUCTOTHI Bellle-
ctBa. Copbumonnsie nporecchl. CylmHOCTh HOHHOTO oOMeHa. Xpomarorpadus. [Iporecchl KuIKOCTHOM
skctpakiuu. [IpuHnmn ounctku kpucramumzanueil. [leperonka yepes ra3oByio (pasy. OuncTka BEeUecTB ¢
MTOMOIIBI0 XUMHUYECKUX TPAHCIOPTHBIX PEAKIHUNA. DIEKTPOXUMHUECKHUE METOMbI Pa3/IeICHUs U OYUCTKHU.
Hpyrue metozsl

- OOpa3oBaHKe KPUCTATUIMUECKUX 3apOJIBIIICH M CTeKiIoBaHHE. [loBepXHOCTHAs KWHETHKA pOCTa
KpUCTAILIOB. BinsHue npuMeceil Ha MpoLecCsl pocTa KpUCTAILIOB. [loiydeHne KpUCTauioB U3 KUKOM,
napoBoi U TBepaoH (a3. MeTos BHITATUBAHUS KPUCTAIIJIOB U3 paciyiaBoB. MeTo 1 30HHOH T1aBKU. Beipa-
[IMBaHUE KPUCTAIJIOB U3 pacTBOpoB. llomyuenune npoduiabHBIX MOHOKPHUCTAIIOB. Pa3HOBUIHOCTH AIIH -
TaKCHAJIBHBIX IPOLECCOB. DMUTAKCUS KPEMHHUS

- Papgnanmonnoe nermpoBanue. Kpucrammsanus paciuiaBa, CO-AEpIKaIlero JETUPYIOLIYI0 IpHU-
Mech. Pacnipenenenue npumeceil B BelpaluBaeMbix kpuctaiiax. Koadduuuent pacnpenenenus npume-
cu. MeTozpl NONy4eHHsI OHOPOIHO JIETHPOBAHHBIX KPUCTAJLIOB. Pacuer pacrpenenenus npuMmeceil npu
mpoleccax KpucTajuin3alui. MeTosibl BEIpaBHUBAHUS COCTAaBA KPUCTAIIIIOB

- Crpoenue, cBoiicTBa 1 Bubl cTekonl. Ilomyuenue cunukatHbix crekon. [lomydyeHne cTekinokpu-
crajuimueckux marepranoB. Cutaisl. CTpOEHHE U COCTAB KEPAMUYECKUX MaTEepHAIOB. 3aKOHOMEPHOCTH
nporiecca (POpMOBaHUS 3arOTOBOK KepaMUUecKuX u3nenuil. [lomumepHble KOMITO3UITHH

14.1.5. Tembl HHANBUAYAJTBbHBIX 32/1aHUI

1. PacueT HarpeBa nosynpoOBOJHUKOBBIX MaTepHasioB VcXonHbIE TaHHBIE:

Marepuan uzaenuss U napaMeTphl TEIJIOBOM CHUCTEMbl yka3aHbl B Tabmuue. s «mMaccuBHOTrO»
Tejla eMIOBOCIIPUHUMAIOIIEH SBIISETCS UMWIMHIPUYECKAs MOBEPXHOCTh. {151 «TOHKOro» Tena TeraoBoC-
IIPUHUMAIOLLEHN SABJISIETCS IIJIOCKasi IOBEPXHOCTD.

Bormpocsr, moanexarue pazpaboTke:

a) aHAJIU3 TEIJIOBOM CUCTEMBI;

0) mocienoBaTeabHbIA pacueT HarpeBa Teja ¢ y4eToM TeMIepaTypHbIX 3aBUCUMOCTEH ko3 duiim-
eHTa TeronpoBoAHocTH (A) u Teruoemkoctu (C);

B) rpaduuecKoe Npe/CTaBlIEHUE Pe3yJIbTaTOB pacyera (1 «KMacCCUBHOTO» Tella PACCUUTHIBACTCS

HarpeB IOBEPXHOCTHU, HArPEB BJIOJIb OCH LIMJIMHAPUYECKOro Tena U pazHocTs T u TII).

2. Pacuer ruipoilMHaMUYECKUX MIAPaMETPOB

PaccuuTare TONIMHY AMHAMUYECKOTrO, AU((Y3MOHHOIO M TEMJIOBOrO MOTPAHUYHBIX CIOEB, BO3-
HUKAIOIUX Y TIOBEPXHOCTH MOJUIOKKH B IPOLIECCE €€ TPABJICHUS B IapOra3oBOi CMecH, coepKaliei Mo-
JSIPHYIO 010 X KoMIloHeHTa B B Bemectse A. Temneparypa npouecca T. CkopocTh JBUKEHHS Taporaso-
BOIl cMecH NpH TeMIlepaType Ipouecca uc. PaccuuThIBaroTCsl BHEIIHUE THIPOJUHAMUYECKas U AUy -
3noHHas 3aj1aud. (IlocTpouts Ha OHOM Irpaduke 3aBUCUMOCTH TOJIIHUH JUHAMUYECKOro, TU(PPY3UOHHO -
r'0 ¥ TEIJIOBOTO MOTPAHUYHBIX CI0€B B HHTEpBaie oT 0 10 3 ™).

3.Pacyer paBHOBeCHOW KOHLEHTpauuu PaccunTarte paBHOBECHYIO KOHLEHTpauuio BeniectBa C B
cucteme A+B <> C+D npu u3BecTHoOl KoHCTaHTE paBHOBecus Kp.

14.1.6. Bonipocs! 1J1s1 NOATOTOBKH K MPAKTHYECKHM 3aHATHAAM, CEMUHAPaAM
Pacuer ko3 duIMEHTOB TUHAMUYECKOH, KHHEMATUYECKOH BsI3KOCTH U B3aumoanddysun. ['azonu-
HaMMKa B TpyOuaToM peakrope. Jlunamudeckuit, 1udQy3noHHbIN 1 TEIIOBON NOrpaHUYHBIE CIIOH.
Kunernka rereporeHHbIX nporeccoB. COpOIMOHHBIE TIPOLIECCHI
[Teperonka yepes ra3oByto ¢a3zy. JKuakocTHas SKCTpaKIus
@®a30BbI€ PABHOBECHS B pacIlylaBax. DNUTAKCUAIbHBIE ITPOLIECCHI
Pacnpenenenue npumeceii B BeIpalluBaeMbIX KpUcTauiax

14.2. TpeOoBaHuA K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 UHBAJH/I0B
Jns aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
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TEJbHBIE OLIEHOYHBIE MAaTEpHUAJIb], IEPEUEHBb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlonomHUTEIbHBIE MaTepUalibl OIICHUBAHUS VIS JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU

340POBbA U HHBAJIMAOB

Kareropuu
oOydarommmxcs

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
MaTepualoB

DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyueHusMu
ciryxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OTIPOC TIO0 TEPMHUHAM

[TpenmMyIieCTBEHHO yCTHAsI IPOBEPKa
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMHA
MCTOAaMM

C orpaHUyYeHUSIMH 110
OO0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEPKA
METOJJAMHU HCXOAS U3 COCTOSTHUS
00ydaronierocst Ha MOMEHT TPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEHHbIMHU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/10B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B Ie4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jluam ¢ OrpaHW4eHHBIMH BO3MOXHOCTSIMU 3JI0pOBbsl M MHBAIMJAM YBEIMUYUBAECTCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aromuxcs mperycMaTpiuBaeTcsl TOCTYII -
Hast (popMa npeoCcTaBICHHs OTBETOB Ha 3a/1aHus, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA;

- IIPE/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M MHBAIMJOB IO JUCLUIUIMHE MpelycMaTpUBaeT MpeaocTaBleHue nHpopManun B popmax, aJanTH -
POBaHHBIX K OTPAaHHMYCHHUSAM UX 370POBBS M BOCIIPUATHS HH(POPMALIUN:

JL1s1 i1 ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jlypa OLICHUBAHMsI PE3yIbTaTOB 00yUEHUsI MOXKET IPOBOAUTHCS B HECKOIBKO ITAIOB.
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