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Ne Bunpl yueOHOM nesaTenbHOCTH 6 cemecTp Bcero Ennuauner
1 Jlexunn 32 32 4acoB
2 IIpaxTryeckue 3aHATHS 20 20 4acoB
3 Bcero aynuTopHbIX 3aHATHIA 52 52 4acoB
4 W3 HUX B MHTEPAaKTUBHOMN (hopme 10 10 4acoB
5 CamocrosTenbHas paboTa 56 56 4acoB
6 Bcero (0e3 sx3ameHna) 108 108 4acoB
7 [ToxroroBka u caada sK3amMeHa 36 36 4acoB
8 OO0mas Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 73 or« 8 » 9 2016 1|
JIUCT COIJIACOBAHMH

Pabouas mporpamma coctaBieHa ¢ yuerom TpeboBanuii denepanpHoro ['ocymapcTBeHHOTO 00-
pa3oBarenbHOTO cTaHaapra Beiciiero odpaszoBanus (OGI'OC BO) mo HampaBieHUIO MOATOTOBKH (CIEIH-
anpHOCTH) 28.03.01 HanoTtexHomornn U MHUKpOCHCTEMHAas TeXHHKa, yTBepkaeHHoro 2015-03-06 rona,
paccMOTpeHa U yTBepK/ieHa Ha 3aceanuu kadenaper « 8  » centsops 2016 rona, mpotokon Ne 73.

Pazpaborunku:
noueHT kadeapst PO Kuransckuii A. A.

3aBenyromuii obecneunBaromiei kag.
O] Tposn I1. E.

Pabouas nporpamma cornacoBana ¢ GpaxyibTeTOM, IPOPUINPYIOLIEH U BbIITyCcKatolel kadeapamu
HalpaBJIeHHs TOJTOTOBKH (CHEIMAIBLHOCTH).

Hexan ®OT Boponun A. 1.
3aBeAyrOIHi BRITYCKArOMICH Kad.

O] Tposn I1. E.
OKCIEepTHI:

IIpencenarens MeTOANYECKOM KOMHUC-
cun Kageapsl OO Yucroenosa 1. A.
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1. lean u 3agaun AUCHUILIHHBI

1.1. Heau qucuumJInHbI
dbopMHupoBaHUE 3HAHHI B 00JIACTH TEXHOJIOTUM MAaTEPUAIIOB MUKPO- U HAHODJIEKTPOHUKH.

1.2. 3amauy AMCHUIIIHHBI
—  U3y4YeHHUE TEOPETHYCCKHUX OCHOB U OOIIMX (PU3MKO-XUMHUYECKUX 3aKOHOMEPHOCTEH MpOTeKa-
HUS TEXHOJIOTUIECKUX MPOIIECCOB;
—  W3ydYeHUE OCHOBHBIX TEXHOJIOTHYECKHX IIPOIECCOB IMPOM3BOJICTBA MAaTCPUAJIOB, BBITYCKae-
MBIX JUISI MUKPO- U HAHOAJICKTPOHHKH.

2. Mecto aucunmimubl B cTpykrype OITIOII

JucuuruinHa «TexHomorust MaTrepuanoB MUKpo- 1 HaHoekTpoHuku» (b1.B.O/1.8) otHOCHUTCA K
6moky 1 (BapuaTuBHasi 4acTh).

[TpeamecTBYOMKUMH TUCHMITTIMHAMY, (POPMUPYIOIIUMH HayaJlbHbIE 3HAHMS, SBISIOTCS CIEIYIO-
e AUCHUIUIMHBL: MareMmarunka, MarepuanoBeieHne HaHOCTPYKTYPUPOBAHHBIX MarepuasioB, Pusmka,
®u3nKa KOHAEHCUPOBAHHOTO COCTOSIHUSL, XUMUS.

[Tocneayromymu IUCHMIUIMHAMY SBISAIOTCS: MeToAbl aHanm3a U KOHTPOJII HAHOCTYKTYPHUPOBAH-
HBIX MaTepuanoB U cucteM, OCHOBBI TEXHOJIOTUHU IEKTPOHHON KOMIOHEHTHOH 6a3bl, IIponecchl Mukpo-
Y HAHOTEXHOJIOTHH.

3. TpebGoBaHus K pe3yjbTaTaM OCBOEHUSI JUCHUNIMHBI

[Ipouecc n3ydeHus JUCHMUILTUHBI HANPaBieH Ha (JOPMUPOBAHUE CIETYIOIINX KOMIETCHIIUNA:

— IIK-8 roToBHOCTBIO MCIOJIB30BaTh 0a30BbIC TEXHOJOTHUYECKHUE IMPOIIECCHI M O00OpYIOBaHUE,
IIPUMEHSIEMbIE B IPOU3BOACTBE MATEPUAIIOB, KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHON TEXHUKMU;

— IIK-9 roTOBHOCTBIO HCIIONIB30BaTh 0a30BO€ KOHTPOJIHHO-U3MEPHUTEIHLHOE 000pYyIOBaHUE IS
METPOJIOTUYECKOTO 00eCTIeUeHHsI UCCIEIOBAHUI U MPOMBIIIUICHHOTO MPOW3BOICTBA MAaTEPHUAJIOB M KOMIIO-
HEHTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU;

B pesynbrare n3ydeHus: AMCUUIUIAHBI CTYJEHT JTOJKEH:

— 3HATbh — OCHOBBI SBJICHUM TEIUIO- U MAacCOIEPEHOCA, XUMUUYECKOM KMHETHUKH, MPOLIECCOB 3a-
TBEpACBAHUS TEJ; B3AMMOCBS3b YCIOBUH MOTYUYCHHSI MATEPUATIOB C MX MEXaHUYECKUMH, (PU3UKO-XUMUYE -
CKUMHU M JJIEKTPOPU3NIECKUMHU CBOWCTBAMHU; OCHOBHOE 00OpyHOBaHWE, MPUMEHIEMOE B MPOU3BOJICTBE
MaTepuaioB, KOMIIOHEHTOB HAHO- U MUKPOCUCTEMHOM TEXHUKH; OCHOBHBIE KOHTPOJIUPYEMBIE MTapaMeTpPhbl
MaTepHUaoB; OCHOBHBIE BUbI KOHTPOIHHO-U3MEPUTETHLHOTO 000PYI0BaAHUS;

—  yMeTb — pa3palaThiBaTh TEXHOJOTUYECKHUE MPOLECCHl, TPUMEHSIEMbIE B IPOU3BOJICTBE MaTe-
pHaioB, KOMIIOHEHTOB HAaHO- U MUKPOCUCTEMHOM TEXHUKH; U3MEPSATh OCHOBHBIE MapaMETPhl MaTEPUATIOB
MHKPO- U HAHODJICKTPOHUKH ;

—  BJIaJieTh — HABBIKAMU pacyeTa MpPOLECCOB TEIIO- U MACCONEPEHOCA, XUMHUECKOIO PABHOBE-
CHsl, HABBIKAMHM TEPMOJMHAMUYECKOIO MOAXO0/Ia K MPOLIECCAM 3aTBEPACBAHUS TEJl; HABBIKAMH ONTHMAJIb-
HOTO BBIOOpA M MCITOJIb30BaHUSI OOOPYIOBAHUS VISl PEIICHUST TEXHOJIOTHUECKUX 3a/1a4; METOIaMH TE€XHO-
JIOTUYECKON TOATOTOBKY 00pa3IoB /Jisi MPOBEACHUS MCCISIOBAHUI 1 U3MEPEHUSI OCHOBHBIX MTaPaMeTPOB;
MeToJIlaMU 00pabOTKHU PE3yIbTaTOB U3MEPEHUH .

4. O0beM QMCHUIVIMHBI U BUAbI Y4eOHOIl padoThl
OO01mast TpPyI0eMKOCTh JUCIHUILTUHBI cOCTaBsgeT 4.0 3a4eTHBIX €IUHUIIBI U MIPE/ICTABICHA B Ta0JIH -

e4.l.
%a@mua 4.1 — TpynoeMKOCTb JUCIUTIINHBI
Ne Bunpl yueGHOI nesitenbHOCTH 6 cemecTp Bcero Eqnauner
1 Jlexuun 32 32 4acoB
2 [IpakTyeckue 3aHATUS 20 20 4acoB
3 Bcero aynuTopHbIX 3aHATHIA 52 52 4acoB
4 W3 HUX B MHTEpaKTUBHOM popme 10 10 4acoB
5 CamocTosiTenpHas pabora 56 56 4acoB
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Bcero (6e3 sx3ameHa) 108 108 JacoB
[TonroroBka u caaua sK3amMeHa 36 36 4acoB
OO61mas Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E
5. Copepxanne TUCUMIIIIHHBI
5.1. Pa3neJbl JMCHUIUIMHBI U BUABI 3aHATHI
Paznensl AMCUMITIIMHBL U BUABI 3aHATUIN NpUBeIeHBI B Tabmuie 5.1.
Tabmuma 5.1 — Pa3mensl AMCIUTUIMHBI U BUABI 3aHATHI
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BBenenwne, menu u 3a1a4u JUCITATIINHEL 2 0 1 3 T1IK-8
2 | OcHOBHBIE IIPOIIECCHI B TETEPOTEHHBIX XU- 8 14 30 I1K-8, I1K-9
MHUKO-TEXHOJIOTHUYECKUX CUCTEMAX
KuneTnka reTeporeHHbIX MpoLEeCCOB 9 [1K-8, I1K-9
4 |IIporecchl U3METBYEHUS, PA3ACICHUS U 4 12 20 IIK-8, IIK-9
OUYHCTKH BEIIECTB
MexaHu3Mbl 1 KUHETHKA POCTa KPUCTAIIOB 4 12 22 I1K-8, I1K-9
6 | PU3HKO-XMMUYECKHE OCHOBBI JIETHPOBAHUS 10 18 I1K-8, I1K-9
KpHUCTAJJIOB
7 | MeToasbl mony4eHus: HEKPUCTAITUTMYECKUX U 4 0 2 6 [K-8, 11K-9
KOMIIO3UITMOHHBIX MaTepUaIoB
Uroro 32 20 56 108
5.2. Conep:xkanue pa3iejioB JUCUMILIMHBI (110 JEKIMIM)
CopeprkaHue pa3zesioB TUCUUILINH (TI0 JIEKIHSIM) MPUBEICHO B Tabnuue 5.2.
Tabmuna 5.2 - ConeprkaHue pa3iejoB JUCIMUIUIMH (10 JICKITUSIM)
8 g =
I -~
2 5 =
CopnepxaHue pa3fesoB JUCUUIIUHBI 10 2] )
Hazpanus pa3nenos AeP pasi et =5 & 5
JISKIUIM 2 § =
IS =
2 X
= S
6 cemectp
1 Beenenue, 1ienu u 3a1a4u OcHoBHbIE TIPOOIEMBI U 33/1a4H Kypca. 2 [TK-8
JUCIUILTAHBI OcHosuble omnpenenenus. Knaccuduka-
1Sl TEXHOJIOTUIECKUX TmporieccoB. O0-
iast KinaccuuKalus MaTepuaioB Mo co-
CTaBy CBOMCTBaM M TEXHUYECKOMY Ha3Ha-
YEHUIO
Hroro 2
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2 OCHOBHBIE MPOIIECCHI B
TeTePOreHHBIX XUMHKO-
TEXHOJIOTMUYECKUX CUCTEMAX

Macco- u Teronepeaada B HEMOABUXK-
Ho cpene. TermnonpoBonHocTh. Termno-
Boe u3nydenue. Koneknus. OCHOBBI Ku-
HETHKHU IPOLECCOB MAaCCONEPEAAUH.
Onexrponepenoc. [lepeHoc BeniecTsa B
BaKyyMe. SIBJIICHUS Ha TpaHULIE pa3zelia
¢a3. OcHoBbI Ta3oarHaMUKH. [[uHamuye-
CKasl U KHHEMaTH4yecKasi BA3KOCTh Bellle-
ctBa. JlmHamuaeckuid, U y3MOHHBIN U
TEIJIOBOM MOrPAHUYHBIE CIIOU.

Htoro

IIK-8, IIK-

3 KuHeTnka reteporeHHbIX
IIPOLIECCOB

Knaccudukanus XuMudeckux peakifuii.
PaBHOBecHE B XUMHUKO-TEXHOJIOTHYECKUX
npoueccax. KnHeTnka XuMHYE€CKHUX MPO-
1IECCOB

HUroro

TIK-8, TIK-

4 TIpoueccsl U3MENbUCHUS,
pasjiesieHUs] ¥ OYMCTKU BEICCTB

CriocoObl U3MENBYEHHS U PaCCEUBAHMS
TBepAbIX Ten. OOmiast XapaKTepUCTHKA
YUCTOTHI BemecTBa. CopOLMOHHBIE TIPO-
neccsl. CyImHOCTh HOHHOTO OOMEHa.
Xpomarorpadusi. [Iporeccsl KuAKOCTHON
9KCTpakuuu. [IpuHIMI OYNCTKN KpUCTaI-
nu3anueil. [leperonka uyepes razoByro
¢a3y. OuucTka BeecTB ¢ MOMOIIBIO XH-
MUYECKUX TPAHCIIOPTHBIX PEAKIUH.
ONEeKTPOXUMUYECKHE METOABI pa3ere-
HUS ¥ OYUCTKU. Jlpyrue MeTo/ibl OUUCTKH.

Htoro

TIK-8, TTK-

5 MexaHu3Mbl ¥ KUHETHKA pocTa
KPUCTAJIJIOB

OO6pazoBaHue KpUCTATUIMYECKHUX 3aPObI-
el u crekiosanue. [loBepxHocTHAs Ku-
HETHKa pocTa KpUCTAJIOB. BrnusHue npu-
Mecel Ha MPOIECCHl POCTa KPUCTAIIIIOB.
[Tonydenune kpucTamioB U3 KUJIKOH, Ma-
poBoii u TBepAoH (a3. MeTon BHITSITHBA-
HUS KPUCTAJJIOB U3 pacIuiaBoB. Meton
30HHOM IUIaBKU. BrlpamuBanue kpucrai-
710B U3 pactBopoB. [lonyuenue npopuib-
HBIX MOHOKPHUCTAJIJIOB. PasHOBUIHOCTH
AMUTAKCHAIIBHBIX TPOLECCOB. DMUTAKCHS
KpEMHUS

HUroro

TIK-8, TIK-

6 OU3UKO-XUMUYCCKUE OCHOBEI
JICTUPOBAHUS KPHUCTAJIIIOB

Pannanuonnoe neruposanue. Kpucrai-
TU3alus paciiaBa, CoepsKallero Jeru-
pyrolyto npumech. Pactipenenenue npu-
Mecell B BhIpal[IBaeMbIX KpHUCTaJUIaXx.
Koa¢dunuent pacnpeneneHus IpuMecH.
MeTonbl MONy4eHHs OTHOPOIHO JIETUPO-
BAHHBIX KpUCTAIIIOB. Pacuer pacnpenene-
HUS IpUMeECeH MpH mpoiieccax KpUcTa-
JIU3a11n. MGTO,Z[BI BbIpaBHUBAaHUA COCTA-
Ba KPUCTAJIJIOB

TIK-8, TTK-
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Htoro

7 MeToipl OJTyYEHHUs. Crpoenue, cBoiicTBa 1 BUAbI cTekod. [lo- 4 [TK-8, T1K-
HEKPUCTAIIMYECKUX U JTy4yeHUe CUIIUKATHBIX cTekon. [lomyye- 9
KOMIIO3UIIMOHHBIX MaTepHUAJIOB HUE CTEKJIOKPUCTAJUIMUYECKUX MaTepua-

J0B. Cutasisl. CTpoeHUE U COCTaB Kepa-
MUYECKUX MaTepUaioB. 3aKOHOMEPHOCTHU
npouecca (opMOBaHUs 3aTOTOBOK Kepa-
MHYECKUX u3aenuil. [lonumepHsie
KOMIIO3ULIUU

HUroro 4

Hroro 3a cemecTp 32

5.3. Pazgenbl AMCHUILIMHBI U MEKIUCIUIIMHAPHBbIE CBSA3H € 00ecneYnBAKINNMHU (TIPeabIAY IMMH)
U obecneyuBaeMbIMU (NMOCJIEAYIONIUMH) JUCHUTIIMHAMUA
Paznensl AUCIUIUIMHBI M MEKIUCITUTUTMHAPHBIC CBSI3M C 00€CTICUMBAIOIIMME (TIPEIBIAYITUMA) U
obecreurBaeMbIMH (ITOCIETYIOIUMHI ) TUCIUTUTHHAMH MTPEJICTaB-JICHBI B Ta0mue 5.3.
Tabauna 5.3 - Pa3aenbl AMCHUIUIMHBI 1 MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB faHHOUW AMCHUTUINHBL, 17151 KOTOPBIX HEOOXOIUMO

No HayuMeHOBaHHE TUCIUILIHH u3y4yeHue 00eCIeunBaIONINX H 00ECTICUNBAEMBIX JUCIUIIINH
1 2 3 4 5 6 7
[IpenmecTByromue JUCHUILIHHBL
Maremaruka + + + + + + +
2 |MarepuanoBeieHHE€ HAHOCTPYKTY- N N n . N N n
PUPOBAHHBIX MATEPUAIIOB
duzuka + + + + + + +
4 | ®usuka KOHIECHCUPOBAHHOTO CO- N n n . n n n
CTOSIHHS
5 | Xumug + + + + + +

[Tocnenyromme TUCHUTIIIUHBI

1 |Meroabl aHaJIM3a U KOHTPOJIS Ha-

HOCTYKTYPUPOBAHHBIX MaTepUajIoB + + + + + + +
1 CHCTEM

2 | OcHOBHI TeXH(\)JJ'IOFI/II/I AIEKTPOHHOMN n n n + n n n
KOMITOHCHTHOM 0a3bl

3 | [Ipouecchl MUKPO- U HAHOTEXHO- N n n i N " n

JIOTHH

5.4. CooTBeTCTBHE KOMIIETEHIHI, (POPMUPYEMBIX NPU U3YYEHUH TUCHMILVINHBI, U BUI0B 3aHATHH
CootBeTcTBHE KOMMETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUM AUCLMIUIMHBI, U BHUJIOB 3aHATUN
npeACTaBiIeHo B Tabmuie 5.4
Tabnuma 5. 4 — CoOTBETCTBHE KOMIIETEHIIMN U BUIOB 3aHATUH, (DOPMHUPYEMBIX MPU U3YYCHUH JUCITUTLIH -
HBI

Bune! 3ansTHI DopMbI KOHTPOJIS
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ITK-8 + + + Kontponsnas pabora, OTder no
WHANBUAYAIBHOMY 33JJaHUI0, JK-
3ameH, Onpoc Ha 3aHATHSIX
I1K-9 + + + Kontponsnas padora, Otuer no
MHAUBUIYAIBHOMY 33JJaHUI0, JK-
3ameH, Onpoc Ha 3aHATUSIX

6. UnTepakTuBHBbIE MeTOABI M (OPMBI OPraHM3aluu 00yYeHu sl
TexHOMOTUM MHTEPAKTUBHOTO OOYYEHHUS MPH pasHbIX (opMax 3aHATUN B 4acax MPUBEICHHI B Ta-

omure 6.1
Tabnuma 6.1 — TexHOIOrMM UHTEPAKTUBHOTO O0YYEHHUS IPU Pa3HbIX (GOpMax 3aHATHI B yacax
NutepaktruBHbIE TpakTHueckue | UHTepakTUBH
MeTtonasbl P P P Bcero
3aHSTHS b€ JICKIIUU
PabGora B xomaHe 6
Pemienue cuTyallmoHHbBIX 3a7a4 4
Hroro 6 10
7. JlabopaTOpHbIN NPAKTUKYM
He npenycmorpeno PYII
8. [IpakTHYecKkue 3aHATHUS
CopeprkaHue NMpakTUYECKUX padoT MpuBeAeHO B Tabuie 8. 1.
Tabmuua 8. 1 — Conepxkanue NpakTUYECKUX padoT
v O
= 2 E
2 =
2 2 5
HasBaHnus pasnenos ConeprxkaHne NpaKTUYECKUX 3aHATUN S 2 5
- 2 £
2 &g
= S
6 cemecTp
2 OCHOBHBIE MPOIIECCHI B Pacuet ko3 uimeHToOB TMHAMUYECKOM, 4 TIK-8, I1K-
TFeTePOreHHBIX XUMHUKO- KHHEMaTH4eCKOH BSI3KOCTH U B3auMoau- 9
TEXHOJIOTUYECKUX CHCTEMaxX by3un
l'a3zonuHaMuka B TpyO4aToM peakTope
Junamuueckuit, 1uddy3MOHHBIHN U Ter-
JIOBOM MOTPAHUYHBIE CIIOU
Hroro
3 KHHEeTHKa reTeporeHHbIX Kunernka reteporeHHbIX IPOIIECCOB 2 I1K-8, T1K-
IIPOLIECCOB CopOunoHHbIE MPOLECCH 9
Hroro
4 TIpoueccsl U3MENBUCHNUS, [Teperonka uepes ra3zoByro ¢azy [1K-8, T1K-
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pas3zeneHus ¥ OUMCTKU BEIIECTB KuakoctHast IKCTpaKIus 2 9

Hroro 4
5 MexaHu3Mbl U KHHETUKA POCTa @da30BbIE PABHOBECHUS B pacIlIaBax 2 IK-8, IIK-
KpHCTaIoB OnuTakcuanbHbIE MPOIECCH 2 ?

Hroro 4
6 OUBNKO-XUMHYECKHE OCHOBBI Pacnpenenenue npumeceii B BoIpalnBae- 2 I1K-8, T1K-
JIETUPOBAHUS KPUCTAIJIOB MBIX KpUCTaJlJIaX 9

Hroro 2
Hroro 3a cemecTp 20

Tabmmite 9.1.

9. CamocTtosiTeqbHasi paboTa
Bunbl camocTosiTenbHOI pabOThI, TPYAOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIINU TIPE/ICTABIICHBI B

Tabnuua 9.1 - Bunsl caMmocToATeIbHON pabOThI, TPYI0EMKOCTh U (hOpMUpPYEMbIe KOMIETCHIIMH

HasBanus pasnenos

Bunnl camocTtosiTeIbHON
paboTHI

TpynoeMkocTh

dopMupyembie
KOMITCTCHITUHT

qDOpMBI KOHTPOJIA

6 cemecTp

1 Beenenue, nenu u
3aa4d JUCIIUILINHEI

[IpopaboTka JIeKIIMOHHOTO
Marepuaia

—

Htoro

IIK-8

OHpOC Ha 3aHATHAX

2 OCHOBHBIE IIPOLIECCHI B
reTEPOreHHBIX XUMHUKO-
TEXHOJIOTMYECKUX
cucTemMax

[ToaroroBka Kk mpakTuye-
CKHMM 3aHSITHSM, CEMHUHA-
pam

IToaroroBka K mpaxkTuye-
CKUM 3aHATHUSAM, CEMUHA-
pam

[ToaroToBka k npakTuye-
CKHUM 3aHSTUSAM, CEMHHA-
pam

IIpopaboTka JEeKIIMOHHOTO
Mmarepuana

BrinonHenne nHaMBUAY-
aJbHBIX 3aJaHul

[ToaroroBka Kk KOHTPOJIb-
HBIM paboTam

Htoro

TIK-8,
TK-9

KontponpHas pabora,
Omnpoc Ha 3aHsaTHAX, OT-
4CT 110 MHAVBUAYAJIbHOMY
3aJJaHNI0, DK3aMeH

3 Kunernka
TeTePOreHHBIX MPOIIECCOB

[ToaroroBka Kk mpakruue-
CKHM 3aHSITHSIM, CEMHHA-
pam

IIpopaboTKa JEeKIIMOHHOTO
Mmarepuaia

IToaroroBka K KOHTPOJIb-
HBIM paboTam

IK-8,
I1K-9

KonTponeHnas pabora, Jk-
3ameH, Onpoc Ha 3aHITHSAX
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Htoro

4 TIpoueccol Iloaroroska K nmpaxkruye- 2 |IIK-8, OTtuer 1o HHAMBUAYAJIBHO-
W3MEJIBUCHHUS, PA3JEICHHs | CKUM 3aHATUSAM, CEMHHA- [1K-9 My 3aaHuto, KoHTpoib-
M OYMCTKH BEIICCTB pam Has pabora, DK3aMeH,
[ToaroroBka K nmpakTuue- 2 Onpoc Ha 3aHSTHIX
CKHM 3aHSTHSAM, CEMHHA-
pam
[IpopaboTka JIEKITMOHHOTO 2
Marepuaia
Brinonnenne uHaIuBUAY- 4
aJIbHBIX 3aJIJaHHI
[ToaroroBka Kk KOHTPOJIb- 2
HBIM paboTam
Hroro 12
5 Mexanu3Mmebl 1 kuHeTuka | [logroroBka k mpakTuye- TIK-8, OT4eT Mo MHAUBUYATBHO-
pOCTa KPUCTAJIOB CKHUM 3aHSTUAM, CEMHHA- [1K-9 My 3a7aHuto, KoHTpois-
pam Has pabora, DK3aMeH,
[ToaroroBka k nmpakTuue- 2 Onpoc rHa 3aHSTHIX
CKHMM 3aHSTUSAM, CEMHHA-
pam
[IpopaboTka JIEKITMOHHOTO 2
Marepuaia
Brinonnenue nHIUBUAY- 4
aJIbHBIX 3aJTaHUI
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 12
6 OU3NKO-XUMUUECKUE [ToaroroBka Kk mpakTuue- TIK-8, OTtyer 1o MHAUBUAYAIIBHO-
OCHOBBI JIETUPOBAHUsA CKHUM 3aHATUAM, CEMHUHA- I1K-9 My 3a1aHuto, KoHTposs-
KpHUCTAJIJIOB pam Hasi paboTta, JK3aMeH,
[IpopaboTka JIeKIIMOHHOTO 2 Onpoc Ha 3aBATUsX
Marepuaia
Brinonnenne nHIMBUAY- 4
aJbHBIX 33JIaHUN
[ToaroroBka K KOHTPOJIb- 2
HBIM paboTam
Hroro 10
7 MeToibl TOJTyYEHUst [TpopaboTka JIEKITMOHHOTO 1 I1K-8, Onpoc Ha 3aHATHSX,
HEKPUCTAIIINYECKUX U Marepuaia I1K-9 KonTponbsHnas pabora, Jk-
KOMIIO3UITMOHHBIX TTOATOTOBKA K KOHTPOITb- 1 3aMeH
Matepuarnos HBIM paboTam
Hroro 2
Hroro 3a cemectp 56
[ToaroroBka k 3K3aMeHy 36 DK3aMeH
Hroro 92
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10. KypcoBas padora
He npenycmotpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OEHKHN YCIIeBA€MOCTH CTY1€HTOB

11.1. BanjabHbIe OLEHKH VIS 3JICMEHTOB KOHTPOJIS
Tabmuua 11.1 — banbHble OLIEHKU 7151 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
o MaxkcuMabHBIH MaxkcuMabHBIH
DneMeHTHI yueOHOU 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | ©Gann 3a mepuoa
NEeITEIbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
KontponpHnas pabora 15 15 15 45
Onpoc Ha 3aHIATUSAX 3 3 4 10
OTyer No MHIUBUYATb- 15 15
HOMY 3aJJaHUIO0
OK3aMeH 30
Hapacratomum nrorom 18 36 70 100
11.2. IlepecuyeT 02,1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OIIEHKH 32 KOHTPOJIBHBIC TOUKH MTPEICTaBICH B Tabmuie 11.2.
Tabmuma 11. 2 — Ilepecuet 6ayIOB B OLIEHKH 3@ KOHTPOJIbHbIE TOUKH
Basibl Ha 1aTy KOHTPOJIBHON TOUKU Onenka
> 90% ot MakcuManbHON cyMMbI OaioB Ha aaty KT 5
Ot 70% 1o 89% oT MakcuManbHOK cymMMbl OaioB Ha naty KT 4
Ot 60% 10 69% OoT MakcuManbHON cyMMbI OaiioB Ha naty KT 3
< 60% oT MakcuManIbHOU cyMMbI OasuioB Ha aaty KT 2

11.3. IlepecyeTr cymMmMBbI 062/1J10B B TPAAUIIHOHHYI0 M MEKIYHAPOIHYIO OLIEHKY
[Tepecuer cymMbl OaioB B TPAAMLMOHHYIO U MEXIYHAPOIHYIO OLICHKY MpEJCTaBlIeH B Tabiule
11.3.

Tabmuua 11. 3 — I[lepecueT cymMmmbl 6AJIJIOB B TPAAULIMOHHYIO U MEXKIYHAPOIHYIO OLIEHKY

HTorosas cymma Oanios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTMYHO) (3a4TEHO) 90 -100 A (0TIMYHO)
85-89 B (ouens xoporiiio)
4 (xopo11o) (3a4TeHO) 75 - 84 C (xopor10)
70 - 74 D )
TIOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ’ P
OBJICTBOPHUTEINIEHO) (3aYTEHO
e P 60 - 64 E (mocpencTBeHHO)
2 (HeynOBICTBOPHTENSHO) (HE Hwxe 60 Gannos F (HeynoBneTBOPHUTEIHHO)
3a4TEHO)
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12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALMOHHOE OOecreyeHne TUCUMIIMHBI

12.1. OcHoBHas qUTEpaTypa
1. XKuransckuii A. A. TexHomorusi MaTepHaioB IEKTPOHHON TEXHUKU: YuyeOHoe mocobdue. —
Tomck: TYCYP, 2012. — 152 c¢. [OnexrpoHHbIi pecypc]. - http:/miel.tusur.ru/index.php?
option=com_content&view=article&id=232

12.2. lonosiHuTe/IbHAS JIUTEPATYpPa
1. TexHomorus MOMYNPOBOJHUKOBBIX U JUAICKTPUUICCKUX MaTepuajoB: YUYeOHUK IS BY30B /
10. M. Taupos, B. ®. IIgeTkoB. — 3-¢ u3a., crepeorurr. — CII6.: Jlans, 2002. — 424 c. (Hanmuuue B OUOIHO-
Teke TYCVYP - 212 3k3.)

12.3. Y4eOHO-MeTOAMYECKO€E TOCO0HE U MPOrPaMMHOe olecreyeHne
1. XKuraneckuii A. A. TexHONIOTHST MaTEpUATIOB AIEKTPOHHON TEXHUKH: Y UeOHO-METOIMUECKOE
mocoOue Mo MPaKTHUECKo U camocTtosaTenbHor padore. — Tomck: TYCVYP, 2012. — 50 c. [DnekTpoHHbIH
pecypc]. - http://miel.tusur.ru/index.php?option=com_content&view=article&id=232

12.4. Ba3bl JaHHBIX, HH(POPMAIMOHHO CNIPABOYHbIE H MOMCKOBBIE CHCTEMBI

1. OO6pazoBarenbHblil IOpTad B CBOOOAHOM Joctyne: «PU3uKa, XMMHUs, MaTeMaTHKa CTYJeHTaM
u mkonsHuKaM. O0pazoBarenbHbI TpoekT A.H. Bapruna» — Pexxum npocryma: http://www.phds.ru/

2. «EnuHOe OKHO JocTyna K 00pa3oBaTelabHBIM pecypcam» [DIEeKTPOHHBIA pecypc]: nHpopma-
[MOHHAs cucTeMa. — Pexxum pocryma: http://window.edu.ru/

3. eLIBRARY.RU» [OnekTpoHHBII pecypc]: Hay4dHas 3/1eKTpoHHas Oubmuoreka. — Pexxum no-
cryna: http:/elibrary.ru

4. HayuHo-o6pa3oBarenbHblii moptan TYCYPy» [OnekrpoHHbIN pecypc]: HaydHO-00pa3oBaTesb-
HBII TIOpTaN yHUBEpcHUTeTa. — Pexnm nocryma: http://edu.tusur.ru/

13. MarepuaJbHO-TeXHHYeCKOe o0ecnedeHue TUCHUIIIMHBI
Jis peanuzanuu nporpaMMbl y4eOHOM TUCHUIUIMHBI TpeOyeTCsl ayIUTOPHsl, OCHALLIEHHAsI MYJIbTH -
MEIUUHBIM IIPOEKTOPOM.

14. ®oH OLIEHOYHBIX CPEACTB
@DOHJ| OLIEHOYHBIX CPEACTB IIPUBEICH B IPUIIOKEHUH 1.

15. MeTonnuyecKkue peKOMEHIANNH 10 OPraHU3AIUN U3YyYeHUS TN CHUIITTHHbBI
be3 pekomeHpanmi.
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1. BBenenue

®onp onenounsix cpeacts (POC) sBiseTcs npuiokeHHeM K padodeil mporpaMMe AUCHUIUINHBI
(pakTUKU) U TPEACTABIAET COOONW COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuasioB (TUIIOBbIE
3a1a4M (3aaHus1), KOHTPOJIbHBIE PA0OTHI, TECTHI U JIp.) M METOJIOB UX MCIIOJIB30BAHUS, IPEIHA3HAUYCHHBIX
IUTSL U3MEPEHUS YPOBHSI IOCTHKEHUS CTYJICHTOM YCTAHOBIIEHHBIX PE3YJIbTaTOB O0YUECHHUS.

®OC no pucuuIuivHe (MIPaKTUKE) UCIOJIBb3YeTCs MPU MPOBEICHUH TEKYIEro KOHTPOJIS yCIlieBae-
MOCTH U ITPOMEKYTOYHON aTTecTaluu CTYCHTOB.

[Tepedenp 3aKpeIUICHHBIX 32 TUCIMILTHHON (IPAaKTUKOM) KOMIIETEHIIMH NpUBeeH B Tabnuue 1.
Tabmuna 1 — IlepeueHb 3aKpeIUICHHBIX 32 JUCITUTIMHOW KOMIIETEHITAN

HO-U3MEPUTEIILHOE 000PYIOBaHUE ISl METPO-
JIOTHYECKOTO 00€CIIeUCHUS UCCIICIOBAaHUHN 1
MIPOMBIIIIEHHOTO MTPOU3BO/ICTBA MATEPUATIOB U
KOMITOHEHTOB HAHO- U MUKPOCHCTEMHON TEXHU-
KU

Kon DopMynUpOBKa KOMIIETEHIIUN Oransl GOPMUPOBAHUS KOMITETEHIUI
IK-8 TOTOBHOCTBIO UCIIOJIB30BaTh 0a30BbIe TEXHONO- | J0MKEeH 3HaTh OCHOBHI SIBJICHUH TEIUIO- U
THYECKHE MPOIIECCHl M 000PYI0BAHKE, IPUME- | MACCOTIEPEHOCA, XUMUIECCKON KHHETHKH,
HsIEMBbIE B IPOU3BOJICTBE MAaTEPUAJIOB, KOMIIO- | IPOILIECCOB 3aTBEP/IEBAHUS TEI; B3aHMO-
HCEHTOB HAHO- U MI/IKpOCI/ICTeMHOﬁ TEXHUKU CBA3b yCJIOBI/Iﬁ IMOJIy4YCHHA MAaTCpruajioB C
UX MEXaHUYECKUMHU, (PU3UKO-XUMUYECKHU-
I1K-9 TOTOBHOCTBIO HUCIIOJIB30BaTh 0230BOE€ KOHTPOJIh- ¢

MU U 3IIEKTPOPU3NIECKIMU CBOUCTBAMU;
OCHOBHOE 000py0BaHUE, MPUMEHSIEMOE B
MPOU3BOJICTBE MATE€PUATIOB, KOMITIOHEHTOB
HaHO- U MUKPOCUCTEMHOM TEXHUKH.
JomxeH yMeTb pa3padaTbiBaTh TEXHOIOTH-
YECKHE MPOLECChI, IPUMEHSIEMbIE B IIPOU3-
BOJICTBE MaTe€pUajIoB, KOMIIOHEHTOB HAHO-
1 MUKPOCHCTEMHOW TEXHUKHU.

JloikeH BnaseTs HaBbIKaMu pacyeTa Ipo-
LIECCOB TEILIO- U MAacCONepeHoca, XuMHUYe-
CKOI'0O paBHOBCCH:, HABBIKAMH TCPMOJHHA-
MHYECKOTO MOAXO0/1a K MpoLeccaM 3a-
TBCPACBAHUA TCJI; HABBIKAMH OIITUMAJIbHO-
ro BeIOOpa U MCIIOJIBb30BaHUs 000pyI0Ba-
HUA JId pCHICHUA TCXHOJIOTMYCCKUX 3a/1a4.
JloymkeH 3HaTh OCHOBHBIE KOHTPOJIUPYE-
MBIC TapaMETpPbl MaTCPUAJIOB; OCHOBHBIC
BU/JIbI KOHTPOJILHO-U3MEPUTEILHOTO 000PY-
JIOBaHUSI.

JomxeH yMeTb U3MepsITh OCHOBHBIE ITapa-
METpPbI MATEPUATIOB MUKPO- U HAHOXJIEK-
TPOHUKHU.

JlomxkeH BiaieTb METOIaMU TEXHOJIOTHYE-
CKOM MOATOTOBKU 00pa3IoB /IS MPOBeEie-
HHA I/ICCJICI[OBaHI/Iﬁ " U3MCPCHUA OCHOB-
HBIX TTApaMeTPOB; METoJaMH 00paboTKH
pe3y/IbTaTOB U3MEPEHHUI.

OO01ne XapakTepUCTUKU TOKa3aTejae u KpUTepueB
NpUBEICHBI B Ta0muIe 2.
Tabmuma 2 — O0mue XapaKTepUCTHKH MOKa3aTeseid U KpUTEPUEB OLICHUBAHUS KOMIIETEHITHIA IO Taram

OLICHUBAHUA KOMHGTGHIII/Iﬁ Ha BCEX OSTaliax

Tlokazarenu u
KpUTEpUU

3HaTh

VYmeTn

Braanets

OTnu4HO (BBICOKUM
YPOBEHb)

O6nagaer hakTHUECKUMHU
Y TEOPETHUUECKUMHU 3HAHHU-
SIMU B TIpeJIeNiax n3ydae-
MOi1 0061acTH ¢ TOHUMAaHU-
€M I'paHull IPUMCHHUMOCTHU

Ob6nagaet AuamazoHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBbIX IS Pa3BUTHS
TBOPYECKHUX pEIIeHHUIA, ab-
CTparupoBaHus MpooIemM

KonTponupyet padorty,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEHUCTBHUS pa-
60TbI
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Xoporro (0a30BbIi | 3HaeT GakThl, NpUHIHKIEI, |OONMamaeT auana3oHOM BepeT 0TBETCTBEHHOCTH 3a
YPOBEHD) MIPOIECCHI, OOIHE MOHSA- | MPAKTHYECKUX YMEHUH, 3aBepIICHHE 3a/1a4 B UC-
THS B TIpeJeNiax u3ydae- | TpeOyeMbIX IS PEIICHUs | CICIOBAHHHM, IPUCIIOCA0-
MO 00J1acTH OTIpENICTICHHBIX MPOOJIEM B | JIMBAET CBOE IMOBEICHUE K
00J1aCTH MCCIIETOBAHUS 00CTOSATEIHLCTBAM B pellie-
HUU Npo0iIeM
VYnosnetBopurens- |O6namaer 6a3oBeiMu 00- | OOMagacT OCHOBHBIMU PabotaeT npu npsiMmom Ha-
HO (ITOPOTOBBIN MMM 3HAHUAMHI YMEHHSIMH, TPeOyeMbIMH | OJTFOJCHUH
YPOBEHD) JUTSL BBITIOJTHEHHMSI IIPOCTHIX
3a1a4

Cocras

2 Peanmn3zanusi koMneTeHIuii

2.1 Komnerennus IIK-8
ITK-8: TOTOBHOCTBIO HCIIOJIB30BaTh 0a30BbIE TEXHOJOTUYECKUE MPOIIECCHl U 000pyI0BaHUE, TIPH-
MEHSEMbIE B POU3BOICTBE MaT€pUaIOB, KOMIIOHEHTOB HAHO- U MUKPOCHCTEMHON TEXHUKHU.
st hopMHUpOBaHUS KOMIIETECHITUN HEOOXOIUMO OCYIIECTBUTH PsiJI 3TANOB. DTarbl (HOPMUPOBAHUS
KOMIIETCHIINH, IPUMEHSEMbIE JJII 3TOTO BHJIbI 3aHATUN U HCIOJIB3YEeMbIE CPEACTBA OLEHUBAHUS TPE] -
CTaBJIEHBI B TA0IUIIE 3.
Tabmuna 3 — Dtansl GOpMUPOBAHUS KOMIIETCHIIMH U UCTIOIB3yEeMbIE CPEICTBA OIICHUBAHUS

3HaTh

Ymetn

Brangets

Copeprkanue 3Ta-
OB

OCHOBBI SIBJICHUH TEIUIO- U
MaccornepeHoca, Xummue-
CKOM KMHETUKH, IIPOLIEC-
COB 3aTBEpAEBaHUSA TE;
B3aUMOCBSA3b YCIOBUH I10-
JTY4YEeHHUsl MaTepUaoB C UX
MeXaHUYECKUMHU, (pr3nKo-
XUMHUYECKUMHU U HJIEKTPO-
(u3NYeCKMHU CBOWCTBA-
MH; OCHOBHOE 000pya0Ba-
HUE, IPUMEHSIEMOE B
IPOM3BOJCTBE Marepua-
JIOB, KOMIIOHEHTOB HAaHO- U
MHUKPOCUCTEMHON TEXHH-
KH

pa3pabaTbiBaTh TEXHOJIO-
MYECKHE TPOIECChI, TIPH-
MCHACMBIC B ITPOU3-
BOJICTBE MaTE€pHAJIOB,
KOMITIOHCHTOB HAHO- 1 MU-
KPOCHUCTEMHOM TEXHUKU

HaBBIKAMH PacueTa mpo-
[IECCOB TEIUIO- U Macco-
HepeHoca, XUMHYECKOTO
paBHOBeECHH,

HaBbIKaMU TCPMOANHAMM-
YeCKOTro IMoaxo/a K Ipo-
1ieccam 3aTBep/ICBaHU
T,

HaBbIKaMH OIITUMAJIBHOI'O
BBIOOpA U HCIIOIb30BAHUS
00OopyIOBaHUs ISl perie-
HHSI TEXHOJIOTHYECKUX 3a-
Aaq;

Bungnl zapstuit

* HTepaKkTUBHBIEC JIEK-
Uy,

* Ilpaktuueckue 3ass-
THUS;

e Jleknun;

* CamocTrosATenbHas pa-
oora;

* JloaroroBka k 3K3ame-

HY,

* HTEepakTUBHBIE TTPaK-
TUYECKUE 3aHATHS;
 Ilpakruueckue 3aHs-
TS,

* CamocTosiTenbHas pa-
oora;

* IloaroroBka K 3K3ame-

HY,

* HHTepakTUBHBIE MpPaK-
TUYECKUE 3aHSATHS;

* CamocTrosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KoutponsHas pabdora;
* OTuer o UHAUBUIY-
aJbHOMY 3aJIaHUIO;

* Omnpoc Ha 3aHATHUSX;
e DK3aMeH;

» KonrponsHas pabora;
e OTyeT No UHJIUBHUTY-
aJIbHOMY 33JIaHUIO;

* Ormnpoc Ha 3aHATHSIX;
* DK3aMeH;

* Otuer o UHIAUBUIY-
aIbHOMY 3aJIaHUIO;
e DK3aMeH;

PopMynMpOBKa MOKAa3aTeNe U KPUTEPHUEB OLIEHWBAHMS JAHHOM KOMIETEHIMHU MPUBEJICHA B Ta-

onune 4.
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Tabnuma 4 — [Tokazateny ¥ KpUTEPUX OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

3HaTh

VYmeTn

Braanets

OmnuHO
(BBICOKUI YPOBEHbD)

- OCHOBBI SIBJICHUH TEILJI0-
U MaccoIlepeHoca, XuMH-
YeCKOI KMHETHUKH, ITpOo-
LIECCOB 3aTBEPACBAHUS
Tell;

- B3aUMOCBS3b YCIIOBUI
HOJIY4€HUs] MaTepUaIOB C
UX MEXaHUYECKUMHU, pu-
3UKO-XMMUYECKUMHU U
ANMEKTPOPUINICCKUMHU
CBOMCTBaMH;

- COBpEeMEHHOE 000pyI0-
BaHME, IPUMEHIEMOE B
MIPOU3BOJICTBE MaTepHa-
JIOB, KOMIIOHEHTOB HaHO- U
MHKPOCHCTEMHON TEXHU-
K1

. pa3pabarblBaTh
TEXHOJIOTUYECKUE ITPO-
LIECCBI, IPUMEHSAEMBIE B
IIPOM3BOACTBE MaTepua-
JIOB, KOMIIOHEHTOB HaHO-
Y MUKPOCHUCTEMHOM TeX-
HUKHU

* paspalaTbIBaTh M IJIa-
HUPOBaTh TEXHOJIOTHYE-
CKHE IIPOLIECCHI pa3zelie-
HUSl, OYUCTKHU U KpUCTAII-
JIN3al1y BEIIECTB;apry-
MEHTHPYET BbIOOp yCII0-
BHI IIOJTyYEHUS] MaTepHa-
J0B

* HaBBbIKAMHM pacyera
IIPOLIECCOB TEILJIO- U
MaccomnepeHoca, XuMmye-
CKOTO PaBHOBECHSI, TEP-
MOJMHAMHUYECKOTO TO/I-
X0J1a K IIpoLeccaM 3a-
TBEPJEBAHUSA TEJ; ONTH-
MaJIbHOTO BbIOOpa U HC-
H0JIb30BaHUs 000PyA0OBa-
HUS U1 pELIEHUS] TEXHO-
JIOTMYECKHUX 3aJiad;

* METOJUKOH BbIOOpa
YCIIOBU M 000pY/IOBaHHS
JUIsl peLIeHus 3a1a4 1o
TEXHOJIOTUYECKOH TOAT0-
TOBKH ITPOU3BOJICTBA Ma-
TEPUAJIOB;

Xoporo (6a30BbIit

® OCHOBBI TECXHOJIOTHH

* pa3palaTbIBaTh TEXHO-

¢ crocobeH 000CHOBATh

XUMHUYECKON KUHETHKH,
mpolieccax 3aTBepieBa-
HHS TCIL,

* HMeEET MpeACTaBICHUE
00 OCHOBHOM 000pyIIOBa-
HUH, KOTOPOE MTPUMEHSI-
€TCsl B MPOU3BOJICTBE Ma-
TEpPUAJIOB ¥ KOMIIOHCHTOB
HaHO- U MUKPOCHUCTEM-
HOM TEXHUKHU

YeCKHe TPOIECCHI 000pPY-
JIOBaHUE, IPUMEHSIEMbIE
B IIPOM3BOZICTBE MaTepua-
JIOB, KOMIIOHEHTOB HaHO-
1 MUKPOCHUCTEMHOM TeX-
HUKU;

YPOBEHbB) MPOU3BOJACTBA MATEPHUA- | JIOTUYECKUE IIPOLIECCHI, BBIOOp yCIIOBUI U 000PY-
JIOB MUKPO- Y HAHOJJIEK- | IPUMEHSIEMBIE B IIPOU3- JIOBaHUS IJIs1 PELIEHUS
TPOHUKH ; BOJCTBE MAaTEPUATIOB, 3aJa4 I10 TEXHOJIO0rn4e-
* B3aUMOCBSI3bH yCJ'IOBI/Iﬁ KOMIIOHCHTOB HAHO- U CKOU MMOATOTOBKU ITPOU3-
MOJIy4CHHU MaTepualioB C MHUKPOCUCTECMHOU TCXHH- BOACTBA MAaTCpHaAJIOB,
WX MEXaHUYECKUMHU, Pu- | KU;
3UKO-XUMUYECKUMU U
AEKTPOHU3NICCKIUMHU
CBOMCTBAMH;
. OCHOBHOE 000-
pYLOBaHUE, IPUMEHS-
€MO€ B NPOU3BOJICTBE
MarepuanoB, KOMIIO-
HEHTOB HAaHO- U MU-
KPOCUCTEMHOW TEXHU-
KU
VIOBJIETBOPUTENLH | * WMEET IIPEACTaBICHHE | * paboTaTh CO CIPaBO4Y- | * TEPMUHOJIOTHUEN B
0 (OpOToBBIN 00 OCHOBHBIX SIBJICHUIX HOU JIUTEpaTypou; peIMETHON 00JacTH
ypOBeHB) TEIIO0- 1 MAaCCOIIEpPEHOCa, | © BI>I6I/IpaTB TEXHOJIOTH- 3HAHUA,

* HaBBIKAMH BBIOOpA
00opynoBaHus IS periie-
HUSI 33]1a4 110 TEXHOJIOTHU-
YeCKOM MOIrOTOBKU
IPOU3BOJICTBA MaTepHa-
JIOB;

2.2 Komnerennus IIK-9
ITK-9: roToBHOCTBIO UCITOJIB30BaTh 0a30BOE€ KOHTPOJIBHO-U3MEPUTEILHOE 000PYIOBaHUE JIJISI MET-
POJIOTUYECKOro 00ecTeueHus: UCCAEAOBAHUMN U MPOMBIIIJIEHHOTO MPOU3BOJICTBA MAaTEPUAIOB U KOMIIOHEH-
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TOB HAHO- U MHKpOCHCTeMHOﬁ TCXHUKU.

st opMHupOBaHHS KOMITETEHIIUH HEOOXOAMMO OCYIIECTBUTH PsiJ] 3TANOB. DTarbl ((OPMUPOBAHUS
KOMIICTCHIINH, HpI/IMeHSICMBIC OJId O9TOIr0 BUIBI SaHSITI/Iﬁ n I/ICHOJ'H>3yeMBIe Cpe,Z[CTBa OILICHUBAaHUA Hpe,u-
CTaBJIEHBI B Ta0OIHIlE 5.
Tabnuma 5 — Dtansl GopMUPOBaHUS KOMIIETEHIIMH U HCIIOIb3yeMbIe CPEICTBA OLCHUBAHUS

Cocrasn

3HaTh

VYmetn

Braanets

ConepxaHue 3Ta-
OB

OCHOBHBIEC KOHTPOJIUPYE-
MBbI€ [1apaMeTphl MaTepua-
JIOB;

OCHOBHBIC BU/IbI
KOHTPOJIbHO-U3MEPHTEITb-
HOTO 000PYIOBAHHS

HU3MEPATH OCHOBHBIC ITapa-
MCTpPBI MaTCpuaJIOB MHU-
KpO- U HAHO3JICKTPOHUKHU

METO/IaMH TEXHOJIOTHYE-
CKOU TIOJITOTOBKH 00pa3-
IIOB JUIsI IPOBEIICHHUSI HC-
CJIEIOBAaHUN U U3MEPEHHUS
OCHOBHBIX ITAPAMETPOB;
MeTofaMu 00paboTKH pe-
3yJIBTAaTOB H3MEPCHUI

Buner 3ansatuii

* lHTepakTUBHBIE NTpaAK-
TUYECKUE 3aHATHUS;

* lHTepakTuBHBIC JIEK-
LU,

* IIpakTuueckue 3aHs-
TUS;

o Jleknuwu;

* CamocrosTenbHas pa-
0oTa;

* IloxroroBka k sKk3ame-

HY,

* VHTrepakTUBHBIE ITpAK-
TUYECKUE 3aHATHUS;
 IlpakTuueckue 3aHs-
TUS;

* CamocrosiTenbHas pa-
oora;

* IloaroroBka k sKk3ame-

HY,

* HHurepakTuBHBIC NTpaAK-
TUYECKUE 3aHATHS;

* CamocrosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KounrponwHas pabora;
* OT4er 1Mo UHIUBUIY-
aJBLHOMY 3a/IaHHIO;

* Ormpoc Ha 3aHATUSAX;

* KontposnbHas pabora;
* OTt4er No UHIUBUAY-
aTbHOMY 33JIaHUIO;

* Omnpoc Ha 3aHATHSX;

* OTYeT 10 UHIUBUIY-
ATBHOMY 3aJIaHUIO;
e DK3aMeH;

e DK3aMeH; * DKk3aMeH
DopmynupoBKa MOKa3zaTeleld U KPUTEPUEB OIEHUBAHUS TAaHHOW KOMIIETEHIIMH TpUBEACHA B Ta-
onmie 6.
Tabnuna 6 — [Tokazarenn U KpUTEPUU OIICHUBAHUS KOMIIETEHIIUU Ha dTanax
Cocras 3HaTh VYMmeThb Brnaners
OT1anaHO OCHOBHBIE KOHTPOJIUPYE- | U3MEPSITh OCHOBHBIE Mapa- | METOAAaMHU TEXHOJIOTHYe-

(BBICOKUI YPOBEHbD)

MbI€ MapamMeTpbl MaTepra-
JIOB ¥ KOMIIOHEHTOB HaHO-
Y MUKPOCHCTEMHOU TeX-
HUKH;

OCHOBHBIE BHUJIbI
KOHTPOJIbHO-U3MEPUTEIb-
HOTO 000pYIOBaHUS

METPBI MAaTEPHAJIOB MU-
KpO- ¥ HAaHOIEKTPOHUKH;
BbIOMpATh KOHTPOJIBHO-U3-
MepuTenpHOe 000pyI0Ba-
HUE [T IPOBENICHHSI HC-
CJIEIOBaHUN

CKOM MOATOTOBKH 00pa3-
1[OB JIJIs1 TIPOBE/ICHUS UC-
CJIEA0BaHUN U U3MEPEHHUS
OCHOBHBIX MTaPaMeTPOB;
MeToaMHu 00paboTKH pe-
3yJABTaTOB U3MEpPEHUI

Xoporio (6a30BbIit

OCHOBHBLIC KOHTPOJINPYC-

HU3MEPATH OCHOBHBIC I1apa-

METOAAMHU TCXHOJIOTHUYC-

0 (TMOPOTrOBBIN

OCHOBHBIX KOHTPOJIMpYE-
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MCTpPbI MaTCpuaJIOB MHU-

YPOBEHb) MBI€ ITapaMeTPhl MaTepua- | METPhI MaTEPUAIOB MU- CKOM MOJrOTOBKU 00pa3-
JIOB MUKpPO- U HAHOBJIEK- | KPO- U HAHORJIEKTPOHUKH | LIOB JUISI IPOBEICHUS HC-
TPOHUKH, CJ'IG}IOBaHI/II\/’I 1 U3MCPCHUA
OCHOBHBIE BHU/IBI OCHOBHBIX [1aPAMETPOB;
KOHTPOJIbHO-U3MEPUTEIb- MeToZaMHu 00paboTKHU pe-
HOTO 00OPYIOBaHUS 3y/lbTaTOB U3MEPEHUI

VIOBIETBOPUTENBH | UMEET MPECTABICHHE 00 |M3MEPATh OCHOBHBIE Mapa- | METoJaMu 00paboTKH pe-

3yJITaTOB U3MEPEHUI
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YPOBCHB) MBIX MapamMeTpax MaTepu- |KpO- U HAHOIICKTPOHHKH
aJIOB MHUKpPO- ¥ HAHODJICK-
TPOHUKH;

UMEET NPEICTaBICHUE 00
OCHOBHBIX BHaX
KOHTPOJIBbHO-U3MEPHUTCIIb-
HOTO 000pYIOBaHUS

3 TunoBble KOHTPOJIbHbIE 3aJaHUA
s peanuzanuy BBIMICTIEPEUUCICHHBIX 3a7a4 00yUYeHUS HCIONB3YIOTCS THIIOBBIE KOHTPOJBHBIC
3aJIaHUsl WJIM WHBIE MaTepHabl, HEOOXOIMMBIC JIJIsl OIICHKH 3HAHWW, YMEHUH, HABBIKOB U (WJIH) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOIIUX dTarnbl (OPMHUPOBAHMS KOMIIETEHIIMI B MpOIECCe OCBOCHHs 0Opa3oBa-
TEJIbHOU MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.

3.1 TeMbl HHAUBUAYAJIBHBIX 32IaHUI

- 3.1 Tembl HHAUBUAYAJIBHBIX 32IaHUI

1. Pacuer HarpeBa no.iynpoBOJHHUKOBBIX MATEPUAJIOB
Ucxonuesle na"nHbIe:
- Marepuan usnenus U mapaMeTpbl TEIIOBOW CHUCTEMBI YKa3aHbl B TaOmuie. J[iIs «MacCMBHOTO» Teja
TEIUIOBOCIIPUHUMAIOLIEH  SIBISETCA  IWIMHApPUYECKas  MOBepXHOCTb. Jlns  «TOHKOro»  Tena
TEIJIOBOCHPUHUMAIOLIEH SIBIISIETCA IJIOCKAst IOBEPXHOCTD.
Bomnpocsl, nomexariue pazpaboTke:

- a) aHaJIM3 TEIIOBOW CUCTEMBI;

- 0) mocienoBaTeNbHBIA pacueT HarpeBa Tela C YYETOM TEeMIIEpPaTypHBIX 3aBHCHMOCTEH
k03¢ durrenTa TernonpoBoaHocTH (A) u Termoemkocta (C);

- B) rpaduueckoe MpeACTaBICHUE pe3yabTaToB pacyeTa (A7 «MAacCHBHOTO» Telna
paccUMTBIBAETCSl HATPEB IOBEPXHOCTH, HATPEB BIOJIb OCH LIMJIMHAPUYECKOTO Tela U pa3HoOCTh 1y U 7).
2. PacueTr ruipoiMHAMUYECKUX NIAPAMETPOB

- Paccuurare TONIIMHY JWHAMHYECKOTO, TU(PQPY3MOHHOTO U TEIJIOBOTO ITOTPAHUYHBIX
CJI0EB, BO3HUKAIOIIUX Y TIOBEPXHOCTH TOJUIOKKH B TPOIIECCE €€ TPaBJIEHHs B Mapora3oBOd CMeEcCH,
coJieprKalle MOJIIpHYIO JIONI0 X KommoHeHTa B B BemectBe 4. Temmneparypa nponecca 7. CkopocTb
IBUKEHHUSI Tapora3oBOM CMecH Tpu TeMIepaTrype TNpolecca U.. PacCUMTHIBAIOTCS BHEIUIHHE
rugponuHamMudeckas u nuddysnonnas 3amadn. ([loctpouts Ha omHOM rpaduke 3aBUCHMOCTH TONIIHH
JTUHAMHYECKOTO, T1(GY3HOHHOTO U TETIOBOTO MOTPAHUYHBIX ClIoeB B uHTepBase oT 0 10 3 M).
3. Pacyer paBHOBECHOI KOHIIEHTPALIUH

— PaccuuTats paBHOBeCcHYIO KOHIIeHTpalnuio BemectBa C B cucteme A+B < C+D npu usBect-
HOM KOHCTaHTe paBHOBecUs K.

3.2 Tembl OIPOCOB HA 3aHATHAX

— OcHoBHbIe TTpoOIeMbI U 3a7a4u Kypca. OcHOBHBIE omnpeneneHus. Kimaccupukanms TeXHOIoru-
4yecKHx IporueccoB. O0mas kiaccupuKkaiys MaTepuaioB [0 COCTaBy CBOMCTBAM M TEXHUUYECKOMY Ha3Ha-
YEHUIO

— Macco- u Temonepenaya B HEMOABMKHOM cpezne. TemnonpoBogHOCTh. TemuoBoe U3iydeHue.
KonBeknus. OCHOBBI KMHETUKH IIPOLIECCOB Maccomepeaadu. JiekrponepeHoc. [lepeHoc BemecTsa B Ba-
KyyMme. SIBieHust Ha rpanune paszaena ¢a3. OCHOBBI ra3oqMHaMuKu. J[MHaAMHuYeckass U KMHEMaTHYecKas
BSI3KOCTH BemiecTBa. JlunamMudeckuii, 1udy3noHHBIN 1 TEIIOBON NOTPaHUYHBIE CIIOH.

— Krnaccudukamus XuMUIecKuX peakinii. PaBHOBeCHE B XMMHKO-TEXHOJIOTHYECKUX TPOIECCaX.
KuHeTnka XMMHYECKHX TPOLIECCOB

— CnocoObl U3MENBICHUs U paccenBaHus TBepAbIX Tes. O0Imas XapakTeprucTUKa YHUCTOTHI BEIIE-
ctBa. CopbunonHsle npoueccsl. CymHOCTh HOHHOTO oOMeHa. Xpomarorpadus. Ilpouecchbl KuaKOCTHOM
skcTpakuuu. [Ipunimn ounctku kpuctausanueit. [leperonka uepes razopyto ¢azy. OuncTka BEUIECTB C
MIOMOIIBI0 XUMUYECKUX TPAHCIOPTHBIX PEAKIHUN. DINEKTPOXUMUYECKAE METOABI PA3AEICHHUS U OUUCTKH.
Hpyrue metoasl

— (OO0Opa3zoBaHHe KPUCTAIUTMUECKUX 3apObIIIEeH U cTekiioBaHue. [[oBepXHOCTHAsI KHHETHKA POCTa
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KpUCTAIUIOB. BinsHMe npuMeceil Ha MpoLeccsl pocTa KpUCTAILIOB. [lonydeHne KpucTaioB U3 KUIKOM,
napoBoii U TBepo# (a3. MeTos BEITATHBaHUS KPUCTAIIJIOB U3 paciyiaBoB. MeTo/1 30HHOH I1aBKU. Beipa-
IIMBaHUE KPUCTAIJIOB U3 pacTBOpoB. [lonyuenune npoduiabHBIX MOHOKPHUCTAIIIOB. Pa3HOBUIHOCTH STIH -
TaKCHAJIbHBIX TPOLECCOB. DMUTAKCUS KPEMHHUS

— Papnaumonnoe nerupoBanue. Kpucramnmsanus pacijiaBa, COAEPKALIErO JIETUPYIOIIYIO TMpH-
Mmech. Pacnipesnenenue npuMeceii B BeIpaliuBaeMbIx KpucTtauiax. Ko guiuent pacnpenenenus npume -
cu. MeTtonbl oy4eHHsI OAHOPOJHO JIETMPOBAHHBIX KPUCTAILIOB. Pacuer pacnpeneneHuss npumecen nmpu
npoueccax Kpucramuim3auui. MeTozbl BoIpaBHUBaHHUS COCTaBa KPUCTAIIIOB

— CrtpoeHue, cBoMcTBa U BUABI cTeKOI. [lomydyenue cunukaTHbix ctekod. [lomydyenue cTekaokpu-
cTajmmyeckux MarepuanoB. Cutaibl. CTpO€HHE U COCTAB KEPAMUYECKHUX MAaTEepHaIoB. 3aKOHOMEPHOCTH
nporuecca (opMOBaHMsI 3aTOTOBOK KepaMudecKux uznenuil. [lonumepHbie KoMIo3uIMH

3.3 Dx3aMeHallHOHHbIE BOIIPOCHI

— 1. IIpoueccs! Temonepenaun. Pacuer Harpesa Ten. 2. OCHOBBI KMHETUKH IMIPOLIECCOB MAcCO-
nepenayu (auddysust) 3. OcHOBHBIE 3aKOHBI Ta30AMHAMUKH. JIaMUHAPHBIN U TYpOYJIEHTHBIA PEeXUMBL. 4.
SIBnenus nepeHoca B razax. JluHamuyeckas 1 KWHEMaTHYeCKasl BI3KOCTb, B3aUMOAU(D(DY3HsI, TEIIONpOo-
BOJHOCTb. 5. Jlunamuueckudt, 1udy3noHHBIN U TEMJIOBON MorpaHuyHblie ciaou. 6. Knaccudukanus xu-
MHUYECKUX peakiuii 7. PaBHOBecHe B XMMHKO-TEXHOJOTHUECKUX Mporeccax 8. CriocoObl U3METBYECHUS U
pacceuBanms TBepabix Ten 9. Copbumonnbie mporecchl. Anacopomus Jlenrmiopa. 10. Xpomatorpadusi.
Tunel xpomarorpapudeckux npouecco. 11. ITporeccsl xxuakocTHON SKCTpakiuu 12. IIpuHINT OYUCTKH
Kpuctaiun3anuein. PaBHoBecHbI 1 3¢ dexkTuBHBIN KodhdummeHT pacnpenenenus. 13. [leperonka uepes
ra3opyio (azy. 14. OuncTka BEUIECTB C MOMOIIBIO XMMUYECKHX TPAHCIIOPTHBIX peakuuid. 15. O6pa3oBa-
HUE€ KPUCTAJUIMYECKUX 3apoAbllIell U CTeKiIoBaHUE. 16. [OMOreHHOe M reTeporeHHOe 3apOoXKICHHUE LEH-
TpoB HOBOU (a3bl. 17. OOIIMEe 3aKOHOMEPHOCTH POCTa KpHcTauioB. [10cioiHBIN U HOpPMaJIbHBIA POCT
kpuctayios. 18. [Tomyuenue kpuctamioB U3 TBepaoi ¢aspl. 19. MeTon BBITATMBaHUS KPUCTAIIIIOB U3 pac-
wiaBoB. 20. Meton 30HHOM 1uiaBku. 21. BeipamuBanue kpuctaiioB u3 razoBoi ¢asel. 22. [lomyuenue
npOoGUIBLHBIX MOHOKPUCTAIIOB. 23. DNHUTaKcHaabHbIe Mpollecchl. DnuTakcus Kpemuus. 24. Pacnpenene-
HUE TIPUMECH B BBIPALMBAEMBIX KpUCcTa/LIax. 25. MakTopsbl, BIUAIOIME HA HEOIHOPOIHOCTh pacipeaese-
HUS IPUMECH B KpucTaiiax 26. MeToapl MoNy4YeHHs] OJHOPOIHO JIETUPOBAHHBIX KpUcTaioB 27. Ctpoe-
HHUE U cBOHCTBa cTekoi. 28. IlonyueHne cTeKIOKpUCTAIUIMYECKUX MaTepuasioB (cutasmisl). 29. CtpoeHue
U COCTaB KepaMu4eckux marepuayioB. 30. 3akoHOMEpHOCTH mporiecca GopMOBaHUS 3aTOTOBOK KepaMuye -
CKMX U3JEIUM.

3.4 Tembl KOHTPOJIbHBIX padoT
— 1. OcHoBHBIE MMpOoUECCChl B I'€TCPOTCHHBIX XHUMHUKO-TCXHOJIOTHYCCKUX CHUCTCMAX 2. HpOIICCCI)I
paszieneHus BeIecTB, KNHETHKa pocTa KpucTtayuioB 3. [TonydeHne u cBOHCTBA JUANEKTPHUUECKUX MaTepH -
aJoB

4 MeTtoau4yecKkue MaTepuaJibl
s obecnieuenust mpouecca oOydyeHHs M pelIeHus 3a1ad oOy4eHHUsl UCHOJIb3YIOTCS CIEAYIOIIHe
MaTepHuabl:
— METOAMYECKHE MaTepualbl, ONPENEISIIOIINE IPOLEAYPbl OLICHUBAHUS 3HAHUN, YMEHUI, HaBbl-
KOB U (WJIM) ONBITA JIEATENbHOCTH, XapaKTEPU3YIOLIUX 3Tarbl ((OPMUPOBAHUS KOMIETEHLIUN, COTJIACHO II.
12 paboueiil mporpamMmsl.

4.1. OcHoBHAsl JIUTEpPATYypa
1. JKuranbckuii A. A. TexHOJOrus MaTrepHajoB 3JIEKTPOHHOW TEXHUKU: YueOHoe mocobue. —
Tomck: TYCYP, 2012. — 152 c¢. [OnekrpoHHbIi pecypc]. - http:/miel.tusur.ru/index.php?
option=com_content&view=article&id=232

4.2. lonoiHUTEIbLHAS JTATEPATypa
1. TexHOIOTHS TONYIPOBOIHUKOBBIX M IMIICKTPHUECKAX MaTepPHalioB: YUEOHHK U BY30B /
1O. M. Taupos, B. ®@. LIseTkoB. — 3-¢ uzn., crepeorut. — CII6.: Jlanb, 2002. — 424 c. (Hanuuue B 6ubIHO-
Teke TYCVYP - 212 3k3.)

CornacoBaHa Ha noprane Ne 3747 18


http://miel.tusur.ru/index.php?option=com_content&view=article&id=232
http://miel.tusur.ru/index.php?option=com_content&view=article&id=232

4.3. YueOHO-MeTOAMYECKOe Moco0ue U MPOrpaMMHoe odecrevyeHue
1. Xuraneckuii A. A. TexHONOTHST MaTepUATIOB AIEKTPOHHOW TEXHUKH: Y UYeOHO-METOAMUECKOE
mocoOue Mo MPaKTHUeCKo U camocTtosaTenbHor padote. — Tomck: TYCVYP, 2012. — 50 c. [DnekTpoHHbIH
pecypc]. - http://miel.tusur.ru/index.php?option=com_content&view=article&id=232

4.4. ba3bl JaHHBIX, TH(POPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMbI

1. OO6pa3zoBarenbHbIN TTOpTal B CBOOOAHOM AocTyme: «Du3nka, XuMus, MaTeMaThKa CTYJICHTaM
u mkonbHUKaM. O6pa3oBarenbHblil poekT A.H. Baprunay — Pexum nocryna: http://www.ph4s.ru/

2. «EnuHOe OKHO J0CTyIa K 00pa3oBaTelbHBIM pecypcam» [INEeKTPOHHBIN pecypc]|: uHbopma-
[IMOHHAA cucTema. — Pesxxum pocrymna: http://window.edu.ru/

3. «eLIBRARY.RU» [OnexTpoHHBIN pecypc]: HaydHas 3eKTpoHHass Oubnuoreka. — Pexum mo-
ctyna: http://elibrary.ru

4. Hayuno-o6pa3oBarenbublil nopran TYCYPy» [OnexkTpoHHBIN pecypc]: HayuHO-00pa3oBaTesb-
HBII MopTan yHuBepcurera. — Pexxum nocryna: http://edu.tusur.ru/
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