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1. HEJIX OCBOEHUS AN CHUITJINHBI

[ensMu 0CBOEHUS MUCHHUIUIMHBI «DU3MKO-XMMUYECKHE NPOLECCHl B TEXHOJOTHH 3JIEKTPOHHBIX
CPEZCTB) SBISIFOTCS:

- opMHpOBaHUE Y CTYICHTOB 3HAHHUHN O HH3UKO-XUMHIECKUX 3aKOHOMEPHOCTSX MPOLECCOB, OTpa-
XKAIOIUX CYIIHOCTh SBJIEHHH, COCTaBIAIOIIMX OCHOBY COBPEMEHHOM TEXHOJOTHH 3JIEKTPOHHBIX
CpPECTB, IPUHIUIIAX TEPMOJIUHAMHYECKOTO U KHHETUYECKOTO OTMCAHUS U aHAIN3a TEXHOIOTHIECKHAX
IIPOIIECCOB;

- IprOOpEeTEHHe CTyI€HTaMH HABLIKOB aHATN3a QU3MUIECKUX M XUMHUIECKUX SBICHUN U 3Q(EKTOB,

JICKAIUX B OCHOBE TEXHOJOTHYECKHUX IIPOIIECCOB, OLICHKHU UX IapaMeETpOB,
= (bOpMHpOBaHI/Ie HpeﬂCTaBﬂeHI/Iﬁ O COBpEMCHHBIX TCHACHIMAX PAa3BUTHA TEXHOJIOTHH 3JICKTPOHUKH.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OIIOII BO

III/ICHI/IHIII/IHa «DU3UKO-XUMUIECKUE IIPOLECCHI B TCXHOJIOTUU BJIEKTPOHHBIX CPEACTB» OTHOCHTCS

K BapuatusHOM gacT OITOIT BO (xox B1.B.O/14, o6s13aTenbHas TUCIUIUIAEA) U U3ydaeTcs B 4-M ce-
mectpe. Heobxoaumple A7 OCBOEHHS TUCIHUILIMHEI 3HAHHS, YMEHHUS K TOTOBHOCTH 00YYaroIIerocs
IPHOOPETAIOTCS B pe3yIbTaTe H3ydeHHs (PU3MKH, XUMHUH, MATEMATUKH, IPOXO0KIECHNS ydeOHO-

O3HaKOMHUTEIbHOM IpakTHKK. OCBOEHNE JaHHON NUCHUIIIMHBI HEOOXOANMO [T H3YUESHHUS KypPCOB

«Du3nyecKkre 0CHOBLI MaTepuajloBCACHUA) «TexHomorus KOHCTPYKTUBHBIX 3JIEMEHTOB 3JICKTPOHHBIX

CpEACTBY, <<KOHCprKTI/IBHO-TGXHOHOI‘I/I‘—ICCKO@ IPOCKTUPOBAHUE AYEEK SJIEKTPOHHBIX CPEACTBY,
«Texmonorns ITPOU3BOACTBA 3JICKTPOHHBIX CPEACTBY.

3. KOMIIETEHIVHU OBYYAIOIIIET'OCSl, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHHUA JTNCHOUITJINHBI

Koabl
KOMIIe-
TeHI N

no PI'oC

Komnerenmuu

Ilnannpyemple pe3yabTaThl 00y4YeHHSs

OIIK-2 Cr1ocoOHOCTE BBIABIISITE €CTECT-
BEHHOHAYYHYIO CYIIHOCTbH IIPO-
OJ1eM, BOSHUKAIOIIKX B XOJE
npodeccHoHaIBHON esTeIbHO-
CTH, MPUBJICKATH JJIs UX pelle-
HUS COOTBETCTBYIOMUN (HHU3UKO-

MaTeMaTHYeCKUM alrapar

3Hame: GU3UKO-XUMHIUECKHE 3aKOHOMEPHOCTH
IIPOIIECCOB, OTPAXKAIOLIHE CYNTHOCTh SIBJICHUH,
COCTaBJISIIOLIIX OCHOBY TEXHOJIOTHH 3JIEKTPOH-
HBIX CPEJICTB

Ymemb: BEIIBUTE €CTECTBEHHO - HAYYHYIO CYIII-
HOCTB TEXHOJIOTHYECKHX MPO6JIeM, BO3HHKAIO-
KX B X0JI€ PO eCcCHOHANBHOMN IESITeNFHOCTH
Bnaoemp: naBrikamu aHamu3a GU3MUCCKUX U
XMMHYECKUX SBIEHUH U 3G (PEKTOB, JIeXKAIIHUX B
OCHOBE TEXHOJIOTUYECKHX TPOIECCOB, ONIEHKU

IIK-2 I"'0TOBHOCTH IPOBOIUTH JKCIIE-
PUMEHTHI TI0 3aJJaHHOM MeTOM-
K€, aHaJIM3UPOBATh PE3yJIbTATH,

COCTaBJIATH 0630pI>I, OTYETHBI

Ymems: IIPOBOAUTH SKCIIEPUMEHTEI ITO HCCJIC-
JOBaHUIO (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX IIpo1eCcCcoB, aHa-
JIMBUPOBATH PE3YIbTAThl, COCTABIIATE OTUCTHI

[1K-3 ['otoBHOCTH (hopMHUpPOBATH Ipe-
3€HTAIlNH, HAYYHO-TEXHUYECCKUE
OTYETHI IO pe3yIbTaTaM BBINOJ-
HEHHO# paboThl, 0hOPMIIATE
PE3yNBTaThI HCCeI0OBAaHUHN B
BUJIE cTaTel U JOKJIAJ0B Ha Ha-
YYHO-TeXHHUYECKUX KOH(DEepeH-

LHAX

Ymems: cobuparts, 00pabaTeIBaTh, aHATU3UPO-
BaTh U CUCTEMATH3UPOBATh HAYYHO- TEXHUIE-
CKYIO HH(OPMAITHIO [0 TEMATHKE UCCIICTIOBAHUS
B 00J1aCTH MaKpO-, MUKPO - U HAHOTEXHOJIOTHH
Bnaoempy: HaBpIKaMU TIpeICTABICHUS pe3yiIbTa-
TOB MH(OPMAIIMOHHOTO TIONUCKA 110 TEHICHITHSIM
PasBUTHUS TEXHOJIOIMH 3JIEKTPOHUKH B BHJIE TIpe-
3eHTalUN




IK-10

Cr1ocoGHOCTB BBIIOIHATE pabo-
TBI 110 TEXHOJIOTHYECKOH MO Aro-
TOBKE IIPOM3BOJICTBA

YECKUX Ollepalui

Ymems: ananu3upoBath pUIMKO-XUMHUECKHE
3aKOHOMEPHOCTH TEXHOJIOTHYECKUX
IIPOLIECCOB, OLIEHUBATH ITAPAMETPhI TEXHOJIOIH-

4. CTPYKTYPA 1 COAEP KAHUE TUCHUIIIUHBI

O61mas Tpy10EMKOCTD JUCIHUILIMHEI COCTABIISET 5 3aUETHBIX eAMHMIbL, 180 9acos.

v O6bem
Bunbl yueOHo#t paboThl, BKIIOYas ca- o DOpMBI TEKYIIETO
. MOCTOSATENIbHYIO PabOTY CTYIEHTOB i KOHTpOIIA ycrieBae-
=3 1 TPYAOEMKOCTb (B yacax) GG, MOCTH
al 8 C npUMeHe-
Ne Paszen (Tema) S § z - = Hrem mpTe-| (110 Hedensm ceme-
n/n JAMCUMIITINHBI z o E EH = . |paxruBhbx , cmpa), "
3 E E %TJ;E ?ﬁ EE| By | meromos d)pManpoxt/[e)KyTo
FE g 0g|is| B | e | | o8
= é g 8 . EE S < %) aTTeCTaluuu
Eo- L S (no cemecmpam)
1 |OcHoBel xuMuyeckoit | 4 | 1-5] 10 | 10 | 4 ¥ 7/29
TEPMOJUHAMHUKH TEX-
HOJIOTMYECKHX IIpo-
11€CCOB
2 |®Dusuko-xummueckue | 4 [6-12] 12 | 8 4 14 9/36 | PeiituHr-
npoueccs GopMHpO- KOHTpoJb Nel
BaHHs HOBOH (ha3wl Ha
IIOBEPXHOCTH II0]I-
JIOXKKH
3 |®umsmko-xumuueckue | 4 | 13, | 4 6 2 8 4/33 | PeiiTunr-
IIPOLIECCH] YIaICHHUs 14 KOHTpPOJIb No2
BEILECTBA C IIOBEPX-
HOCTH TBEPIOH (a3bl
4 |Ilpoueccel BBeEHUS 4 115, | 4 6 4 14 4/29
IIpUMecel B IMOJIyIIpo- 16
BOJTHUKOBEIE MaTe-
pHATBI
5 |®usuko-xummueckue | 4 | 17, | 4 6 4 15 4/29 | PeitTunr-
OCHOBEI JIUTOrpadu- 18 KOHTpOJIb No3
YECKHUX IMPOIECCOB
Beero: | 4 | 18 | 36 | 36 | 18 63 |KP| 28/31 | sxzamen(274ac.)
4.1. Teoperuyeckuii Kypc: coaepKanue pa3ae10B H TeM JHCUHANIAHbI
Beeoenue

Ponb (prsrKo-XMMIIECKHX MPOLIECCOB B TEXHOIOIHH 3JIEKTPOHHBIX CPEeACTB. OCHOBHBIE IpYyNIIBI
TEXHOJIOTMIECKUX IPOLECCOB B MPOU3BOJICTBE MUKPOSJIEKTPOHUKM: HAHECEHHE M MOAM(DHUKALMA Ma-
TepHaNoB, popmooOpasoBaHue, HOIyIeHHE TPeOYEMON KOH(PUTYPALHH SIEMEHTOB, BBEICHHE [puMe-
Cel B MaTepHal, ylaleHHe MaTephala ¢ IIOBEPXHOCTH, COEeJIMHEHHE MaTepHaioB. Vcronp3oBaHue
JOCTHKCHHH (PU3UKHM M XMMHUH B TEXHOJIOTHH POM3BOICTBA IEKTPOHHBIX CPEICTB.

Pasgen 1. OcHoBbI XHMHIYECKOil TEPMOIMHAMUKH TEXHOJOIHYECKHX IIPOLIECCOB

1.1. OcnogHble nonamMUA MEPMOOUHAMUKU
OJNEMEHTHI TEPMOAMHAMHUKE U TEPMOJMHAMHYECKHI TTOIXOJ K OIMCAHMIO TEXHONOIMYECKHX
IPOIECCOB IMPOM3BOACTBA SIEKTPOHHBIX CPEACTB. 1eXHOIOrHYecKuil mpolece Kak TepMOoIMHAMUYE-
CKasg cucreMa. BHYTpeHHss 9HEpIus CUCTeMBI. 3aKphIThIE M OTKPBITHIE CHCTEMBL. | OMOTEHHBIE U reTe-
POTE€HHBIE CHCTEMBI.



1.2. Ilocmynamp! u 3aKOHb MEPMOOUHAMUKU

IlepBelif 3aKOH TepMOAMHAMUKU. PaBHOBECHBIE W HEpaBHOBECHBIE MpOIECCHl. BTopoil 3akoH
TepMoarHaMuKU. [ToHstue sHTponuu. CTaTUCTUYECKHH XapakTep BTOPOrO 3aKOHA TEPMOIHHAMUKH.
Tepmonunamuueckas BeposTHOCTb. [loctynar Ilnanka. Xapakrepuctndyeckue GyHKIUHA U TEPMOIHU-
HaMHMYECKUE ITOTEHI[UAIBI CUCTEMBI.

1.3. Ocro6bl mepmoOUHAMUKY PACHIEOPOS U HEPAGHOBECHBIX CUCEM

VYcinoBust paBHOBECHS MeTEPOr€HHBIX TEPMOJUHAMUYECKUX cucTeM. [IpaBmuio ¢a3. CteneHu CBO-
6oxel. JluarpaMmer cocTostHUS cucTeM. OHOKOMIIOHEHTHBIE cucTeMbl. PactBoper. CocTaB mapa pac-
TBOPOB.

1.4. Dazoevie pasHosecus 6 KOHOEHCUPOBAHHBIX CUCMEMAX
PactBopumocTs TBEpABIX BemiecTB. Kpucrannusanusa U3 pacTBOpoB. JnarpaMmel cocTOSTHHS OH-
HapHBIX CHCTEM C 3BTeKTHKOH. Tepmonunamuueckuii ananus. Kpupble oxnaxaeHus.

1.5. Teepoo- u scuokogaznvie 63aumMo0eiicmeus 6 NPOUeccax NAKU U CeapKu

Buner cBapky 1o xapakrepy (GHU3MKO-XHMUIECKOI0 B3aUMOJICHCTBHSI COSTUHIEMBIX MATEPHUATIOB.
®a3oBble IUarpaMMbl OMHApHBIX CHCTEM COEAUHSEMBIX CBapKOH MaTepuaioB. XapakTep (Gu3HKo-
XMMHYECKOTO B3aUMOICHCTBHS IIPUITOS ¢ MOBEPXHOCTHIO MasseMOro Martepuana. THIBI quarpamMM ¢a-
30BOT'0 PaBHOBECHS CHCTEM IIpH Malike

Pazgen 2. @usuko-xumMuveckue npouecchb! (GopMHPOBAHUSA HOBOI (a3bl
HA MOBEPXHOCTH MOATOKKH

2.1. Quzuko-xumuieckue 0CHOBbl HOBEPXHOCHIHbIX NPOUECCO8

TepMomuHaMUKa YHUCTOM MOBEPXHOCTH. [epMOAMHAMUYECKUE IMapaMmeTphl MmoBepxHOcTH. [lo-
BEPXHOCTHOE HaTsDKEHHE. 3aKOHOMEPHOCTH U MpUpoJa aacopouun. Bunsl agcopOruu. 3akoHOMEPHO-
CTH W IpHpoJa aare3nd. TepMonuHamMuKa 00pa3oBaHMd 3apojblieil miI¢Hku. Kputuueckuit paguyc u
KpUTHYecKasi sHeprus 3apojbima. Cuna cBS3M aTOMOB € IOBEPXHOCTHIO, MOBEPXHOCTHAS MHUTpaIUs
ascopOMpPOBAaHHBIX YACTHII.

2.2. @usuko-xumuueckue 0CHOBbl MEPMOEAKYYMHO20 UCRAPEHUA U OCAHCOCHUA MAMEPUAIOE

Wcnapenue metayuioB B Bakyyme. Mexanusm ucnapenus. [loHATHe 0 paBHOBECHOM JaBICHUU
mapa, HachIIIIeHHOM Iape. Temmeparypa ucrnapeHusl, CKOpocTh UcnapeHus. VcnapeHue crjiaBoB U XH-
MHUYECKUX COCITUHEHUIA. 3aKOHBI pacIpeeieH sl KOHIEHCHPOBAHHOTO BEIIECTBa Ha MOIJIOKKE. DJIeK-
TPOHHO-JIy4€BBIE H JIa3€pHBIE METOBI HCIIAPEHHUS.

2.3. Memoowt uonHo20 pacnuvlieHus

Crpykrypa Taeromero paspsaa. KoadhduuueHT HOHHOro pacnblIeHHs U €r0 3aBUCUMOCTh OT Ma-
TepHalla MUIIEHH, SHEPrud O60MOapIUpPYIOIUX MHIIEHb aTOMOB, YIJla WX IaJeHHs, COCTOSHHS IIO-
BEPXHOCTHU ¥ TeMIIepaTypbl MutieH:. KaToqHoe, HOHHO-IUIa3MEHHOE, MarHeTPOHHOE PACIbUICHHE.

2.4. Xumuueckue memoowl ocaxrcoeHua NiéHoK

KuneTrnka roMOTeHHBIX XMMUYeCKuX peakuuil. KoHcTaHTa cKOpoCTH peakuuu. DHeprus U Mexa-
HU3MBI aKTUBAIlUH. XUMUYeCcKoe ocaxaeHne. KaTauThuieckue peakiy B IPUCYTCTBUU aKTHBATOPOB
U ceHcubmmuzaTopos. Hekaramuruueckue peakuuu. OcaxaeHue u3 naposoit ¢asel. [lonmumepusanms,
XMUMHYECKOE BOCCTAHOBJIEHHUE, PA3JI0KEHUE, OKUCIIEHHUE.

2.5. Dnekmponumuyueckue npoyeccol

ONEKTPOIUTHIECKAS TUCCOIMAIMS. XUMUYIECKUE npoueccm npu anexkrponuse. KonuyecTBeHHBIE
3aKOHBI JIeKTpoin3a. [loNgpru3anuoHHbIe MPOLECCHI IIPH IIEKTPOIIN3E. DIEKTPOXUMUIECKOE OCaKIE-
HUE METAUTHYECKUX IUIEHOK. DJIEKTPOXMMUYECKOe aHOAMPOBaHHE. DIEKTPOXUMHYECKAs KOPPO3US
METaJIIOB.



2.6. DusuKo-xumuuecKue 0CHOGbL INUMAKCUATLHBIX NPOUECCOB

Ilonarue snurakcuu. ["'OMOATUTAKCHUS, TETELOIUTAKCHS, XEMOIIUTAKCHS. DIIUTAKCHS U3 Ta30-
BOH, )KUIKOH ¥ TBepAoH (da3pl. BiausHue TeXxHONOrH4ecknx (GhakTopoB HA CKOPOCTH POCTA SIUTAKCH-
JIbHOM MIEHKU. MOeKyIApHO-TydeBast SIIUTAKCHS.

Paznen 3. ®uznko-XxuMu4ecKHe Npouecchl yIaJieHus BellecTBa ¢ MOBEPXHOCTH TBEPAOii dasbl

3.1. @uzuko-xumuueckue npoyueccyl yOaneHua 3a2pA3IHeH UL meepooil asvl

Bunel 1 uCTOYHHMKHM 3arps3HeHHi. MeXaHHYeCKHe N XHMHYECKHe 3arpssHeHns. OCHOBHEIE
IPUHIMIBI TEXHOJOTMH 0YMCTKH. Kiaccudukanus METON0B OYUCTKH NOBepXHOCTH. OCHOBHEIE IIPO-
IECCHI OYUCTKH IIOJIyIIPOBOIHUKOBBIX, JUINIEKTPUUECKHX U METATHUECKHUX IOBEPXHOCTEH.

3.2. Xumuueckue memoost mpaenenus

3aKOHOMEPHOCTH XKUAKOCTHOTO TpasiieHHs. CKOPOCTh TpaBIeHUsl, CEJEKTUBHOE TPABIEHHUE, JIO-
KalbHOE TpaBlieHHE. AHU30TPOIIHOE TpaByieHHe. TepMoJuHaMUKa aHU30TPOITHOIO TpaBlieHUs. 1 a3o-
BOE€ TpaBIICHUE.

3.3. Memoowt uonH020 u NAAZMEHHOZ0 MPABIEHUA
HonHo-11a3MeHH0e | IIa3MOXUMUYECKOe TPaBJIEHUE, PeaKTUBHOE MOHHO-IIIA3MEHHOE TpaBJie-
HHE, peaKTUBHOE HOHHO-JIy4eBOe TpaBiieHue. [ [apaMeTpsl MpoI1ieccoB TpaBIeHMS.

Pafi[le.]] 4. HpOHeCCLI BBEACHUA le/lMeCCﬁ B ITOJIYIIPOBOAHUKOBBIC MaTEePHAJIbI

4.1. 3akonomeprHocmu u mexanuszmol OuPy3uu

Tepmuueckas muddysus. Mexanmmer quddy3un atoMmoB B kpucramie. Koapdumuent nuddy-
3MM IPUMECH B KpucTaiie. YpaBHeHHE AppeHuyca. OU3mKo-MaTeMaTHYeCKHE OCHOBEI IIPOILIECCOB
b dysuu. 3axons! Puka. Iuddy3us U3 orpaHIUCHHOTO ¥ HEOrPAHHUEHHOTO HCTOYHUKOB. J[ByXCTa-
IuiiHas Tuddy3us.

4.2. @uzuyeckue 0CHOGbl UOHHOU UMRIAHMAUUU

MaremaTtnueckass MoJeNbp Ipoliecca HOHHOM HMIIIaHTAIlMU. PacrpeseseHne KOHIEHTPAIlUH
[IpUMeCed NIPH BHEJPEHUH B MUIIEHb. DPPEKT KaHAIUPOBAHUI. AMOPOU3AIKS U PEKPUCTAIITAZAIAS
IIOJIyIIPOBOJAHUKOBOIO MaTepraia Iocje UMITJIaHTalllH.

Pazgen S. ®u3uko-xuMu4ecKue 0CHOBBI JTUTOrpadgpuuecKuX Mpoieccon

5.1. Bozoeiicmeue u3nyueHua Ha AKMUHOYYECHEUMEIbHbIE MAMEPUATb

doTtoxumuueckoe Bo3necTBUE Ha BemmecTBO. OCHOBHEIE TUIIHI (HOTOXUMHUYECKUX peakuuil. Uys-
CTBUTEJIbHBIC K HU3TYYCHHUIO MaTepuaibl. @OTOPE3UCTE]L, PEHTI€HOPE3UCTRI, 3JIEKTPOHOPE3UCThI, HOHO-
pe3ucThl. TUIIBI M CBOMCTBA PE3UCTOB.

5.2. OcnosHbie npoueccol 1umozpaguu

Onepanuu HaHECEHUS, IKCTIOHUPOBAHUS, IPOSBICHUS (hoTomHTOrpaduueckoro mpomecca. Ousu-
YEeCKHE OCHOBBHI JJIEKTPOHHO-IYUEBOW PEHTI€HO-Iy4eBOM, MOHHO-IyueBoM murorpaduu. JlaszepHas
MuKposuTorpadus. ['onorpadpuaeckas turorpadus.

4.2. IlpakTH4ecKne 3aHATUS

[IpakTuueckue 3aHaTHS, ABISAACH (HOPMOM MHIAMBUAYAIBHO-TPYNIIOBOTO O0yUYeHUS, UMEIOT Iie-
JBIO YIIyOJIeHHE ¥ 3aKpellyieHUue 3HaHWMU, MOJYYEHHBIX B IIPOLIECCE CaMOCTOSITebHOM paboThl, a Tak-
€ CIIOCOOCTBYIOT BBISIBJICHHIO IpEToaBaTeNleM YpPOBHS MOATOTOBKHM KaXKIOTO CTYIEHTa M €ro BO3-
MOXHOCTeH. [lenpro mpakTHYecKuX 3aHATUH SBJISETCS NPHOOpeTeHHe CTyIEeHTaMU HABBIKOB aHAIM3a
(GHU3MUECKIX W XUMUYECKUX SIBICHHM ¥ 3P HEKTOB, JeKAIIUX B OCHOBE TEXHOJOTHYECKUX MPOIECCOB,
OLIEHKH UX [1apaMEeTPOB.

Ilepeuens mem npaKmMuU4eCKUX 3aHAMUI

1. DHepreTuyeckue XapaKTEPUCTHKH TEPMOJIUHAMUIECKUX CUCTEM.
2. 3aKoHBI TEPMOJIMHAMHUKH.
3. TepMoauHaMuueckue nmapamerpsl



TepmoauHaMUYecKre mapaMeTphl HOBEPXHOCTH.
JluarpaMMBbl paBHOBECHSI XXHIKOCTh-IIap B OMHAPHBIX CHCTEMAX.
[IpaBuno ¢a3 ['ub6ea.
JluarpamMmMbl pa30BOro paBHOBECUS OMHAPHBIX CUCTEM.
MeTtoauka pacueTa MacChl KPHCTAIM30BABIIET0CS KOMIIOHEHTA [0 AMArpaMMe COCTOSHUS
OMHApPHOH! CHUCTEMBI.
9. JluarpamMMmsbl (pa30BOTO paBHOBECHS IIPUIIOMHEIX CIIIABOB.
10. TepmomuHaMUKa ¥ KHHETHKA TEPMUIECKOr0 BAKYYMHOI'O HAIbIJIEHHUS [IJIEHOK.
11. TepMmoauHaMHKa ¥ KHHETHKA IPOIECcCa XUMUYECKOTO OCAXKAECHHS METAILIOB.
12. 3aKOHBI 3JIEKTPOXMUMHUUYECKOIO OCAXKIECHUS METAJIIOB.
13. 3axonsl nuddysuu.
14. Pacnpenenenye IPUMECH B MOJYIIPOBOAHKKE MOC/Ie IBOHHOMN MOcIe0BaTeNbHOM muddy3un.
15. 3axoHBI HFOHHOH UMIIJIAHTAIUH.
16. MeTozs! muTorpaduu B MEKpPO - B HAHOTEXHOJIOTHSX.
17. OcHOBHBIE TapaMeTpbl (HOTOPE3UCTOPOB.
18. Omneparuu GoToauTorpaduyueckoro mpouecca.

@0l Sl Q% A

4.3 JlabopaTopHbIe 3aHATHUSA

JIaGopaTopHbIE 3aHATHS KMEIOT LETBIO YIIIYOJNCHHE U 3aKpEIUIEHUE 3HAHUH, TOTyYeHHBIX Ha JEKIH-
AX U B TIPOLECCE CAMOCTOSITELHON PabOTHI, a TAKXKE CIIOCOOCTBYIOT BBIABJIEHHUIO MIPETIOIaBaTeNIeM YPOBHS
TIOITOTOBKH K&)KIOTO CTYAEHTa U €r0 BO3MOXKHOCTEH.

Ilepeuens 1abopamopnbix pabom

VccnemoBanue quarpaMMbl KUIIEHUS JBYXKOMIIOHEHTHOM CHCTEMBI.
OU3UKO-XUMHUYECKHE OCHOBBI TEPMHUECKOTO BaKyyMHOI'O HAIIbUIEHHU IICHOK.
DU3UKO-XUMUYECKHE TIPOIIECCHI B INIEHAPHO-3IHUTAKCHATIEHOM TEXHOJIOTHMH MUKPOCXEM.
duzuxo-xumuueckue nporecchl B mpoussoactse KMJII - Mukpocxem.

F= LR

OT4éTHEI 110 TaGOPaTOPHBIM paboTam MHAMBUIYalbHBIE M JOJDKHBI COOTBETCTBOBATH TPEOOBAHHMSIM
CTaHApTOB. 3aIIUTa BHIIOJIHEHHBIX Ja00PAaTOPHBIX PaboT IIPOBOAUTCSA BO BpeMs IaOOPATOPHBIX 3aHATUH.
CTyeHTHI JIOIYCKArOTCS K BBITONHEHMIO CIeAyIomel 1abopaTtopHoi paboThl mocie 3ayThl BBIIOIHEH-
HOM paboTHL.

5. OBPA30OBATEJIBHBIE TEXHOJIOI'A

IIpeycMaTpUBaETCs UCIONBb30BAaHHE aKTUBHEIX M HHTEPAKTUBHBIX (HopM 0OyUeHHUs HPH IIPOBE-
JEHUM JEKIUOHHBIX, MPAKTHYECKUX M JaOOpaTOPHBIX 3aHATUH. Ha mpakTHYecKuX 3aHATHAX TaKKe
HCIIONB3YeTC MPOOIeMHO-OPHCHTHPOBAHHBIA MOAXO/, CTAMYTUPOBaHHE aKTUBHOCTH ITyTEM IIPHUBJIC-
YeHHS K 00CY)XIEHHMIO IPpo6yIeM, BOSHAKAIOIIIX B IPOIIECCE BBIIOJHEHHS 3a/[aHUH, Ha 1aD0PaTOPHBIX
3QHATHAX [PUMEHSIOTCS MYJILTHMEHa TEXHONOTHH (BUACOMDUIBMBL, ITPE3EHTALIN dJIEKTPOHHBIC llb-
GOMBI ¥ JIp.). 3aHATHS NPOBOAATCS B ayJUTOpHsaX 331-3, 060pynOBaHHBIX TEXHUYCCKIMHE CPEICTBAMU
JUTSL CTIONb30BAHMS MYIBTHMEIMA TEXHOIOTHH (BUIEOMaTepHabl, caiasl) u 324-3, o6opyoBaHHOH
KOMITBIOTEPHOH TEXHUKON M CpeICTBAMH IS HCIONL30BaHUs MyJIFTUMEINA TEXHOJIOTHHA. B mpoecce
TIOJITOTOBKHU K 3aHATUSAM CTYAEHTHI IMEIOT BO3MOXHOCTh paboTath B MIHTEpHETE, MOJB3YsICh pecypca-
MU KOMIIBIOTEPHBIX KiaccoB kadenpst (a.330-3, 503-3).

6. OIEHOYHBIE CPEJICTBA JIJIsSI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
NPOMEJXYTOYHOM ATTECTAIIMU 11O UTOT'AM OCBOEHWS TUCIHUILIAHBI U
YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSITEJILHOM
PABOTHI CTYAEHTOB

Ouenounsle cpedcmea 014 MeKyuLe20 KOHMpPOaA yCHeGaeMoCHu:

a) YCTHBIA OIPOC CTYICHTOB Ha JIEKIMAX 10 U3y4aeMOMY MaTepHaiy;
0) OI€HKa BHIOJHEHHUS 3a/IJaHUH Ha IPAKTUYECKIX 3aHATHAX;
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B) OIICHKA BBIIOJTHEHUS U 3aIUTHI JaO0PaTOPHBIX paboT;
I') OLICHKA BBITIOJTHEHHUS U 3aIUTHl KypCOBOU pabOTHI;
1) IpOBEJIeHNE PEUTHHT — KOHTPOJIS.

IlepeyeHn BonpocoB 1JIsi PEHTHHT — KOHTPOJISI

Peiimunz-konmpose No 1
ITonaTHE XUMHUECKON TEPMOANHAMUKH.
I1epBblil 3aKOH TEPMOAMHAMUKH.
3axoH ['ecca.
Bropoii 3aK0H TepMOAMHAMUKH.
[lonsiTue SHTpOIHH.
Craructudeckuit XxapakTep 2 3aK0Ha TEPMOAUHAMUKH.
TepMonuHaMuueckre XapakKTepUCTUUECKUE (PYHKITHH.
VYpasuenne ['u66ca — ['ensMrombiia.
VYcnosus (pa3oBoro paBHOBECHS FE€TEPOr€HHBIX CUCTEM.
IIpaBmiio ¢a3 ['ub6ca.
Jlnarpamma cOCTOSTHUSI OJHOKOMITOHEHTHOH CHCTEMBI.
Juarpamma cocTOSTHUS OMHAPHOTO CILIaBa.
IIpaBuiio peruara.
OCHOBHBIE TUITBI AUArpaMM COCTOSHUS OMHAPHBIX CHCTEM.
@azoBble AUarpaMMbl OMHAPHBIX CUCTEM COEAMHSIEMBIX CBAPKOH MaTepHAIOB.
Tune! quarpamMm (azoBoro paBHOBECHS CUCTEM IIPH Maiike
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Penmurnz-xonmposs N2

. Buger ancopOuuu.

. IloBepxHOCTHAst aHeprus I md6ca.

. Kunxue pacTBOpsbl.

. Jmarpamma kuneHus: ABOKHOTO pacTBOpA.

. CTpyKTypa >KUIKOCTH.

. CTpyKTypa >KUJIKUX KPUCTAILIOB.

. OCHOBHBIE TUTIIBI KPUCTATTUNYECKON PELIETKH.

. IIpouiecc ucmapeHus BelecTna.

. Konnencanus napa Ha oasIoxKKe.
Ou3UKO — XUMUYECKHE OCHOBBI KaTOAHOIO PACILUIEHHUS.
OU3NKO — XUMHUYECKHE OCHOBEI HOHHO — IJJA3MEHHOTO PacIblICHUS.
Ou3NKO — XUMUYECKHE OCHOBBI MArHETPOHHOI'O PACIIBUIEHHUA.
BuIBI 1 METOIBI SIIUTAKCHH.
BrusHue Gusnko — XuMuUecKuX (PakTopoB Ha CTPYKTYPY M CBOHCTBA MJIEHOK.
Mexarm3mel 1 Qy3un IPUMECHBIX ATOMOB B TBEPJIBIX TeJlaX.
3axoHb! qUDPy3UH.
OCHOBHEIE 3aKOHBI HOHHOM UMIUTAHTAIUH.
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Peiimunz-konmponp Ne3
TepMomuHaMUKa XUMHUYECKUX PEAKITHH.
KuHeTnka XUMHUYIEeCKUX peaKIuil.
OcaxJieHre ICHOK U3 Ta30Boi (a3l
XUMHYECKOE OCAKICHUE METAUIMUECKUX IIJICHOK U3 PACTBOPOB.
3NeKTPOIPOBOTHOCTD JJIEKTPOJIUTOB.
XUMHIYECKHUE ITPOLIECCHI IIPU DJIEKTPOIIHU3E.
KonndecTBeHHBIE 3aKOHBI 2JIEKTPOJIN3A.
DnekTpoxuMHuYecKast KOppo3usl.
Bubl poToXIMHUECKUX peaKLIUi.
CyUIHOCTh U BUIBI JIUTOTpadUH.

o0 L O L g 9 IR



11. CgoiicTBO (hOTOPE3UCTOPOB.
12. OcHoBHEIe mapamMeTphbl POTOPE3UCTOPOB.
13. CymHOCTb OCHOBHBIX oneparnuii (oToIuTOrpaduy.

JIK3aMeH

Ox3ameH mpoBoauTcss 1o Oumneram. CTyHEHT MO/DKEH HPOJAEMOHCTPHPOBATH 3HAHHWE (HU3UKO-

XHUMHUYCCKHX SaKOHOMepHOCTeﬁ IIPOIECCOB, COCTABJIAIOIINUX OCHOBY COBpCMCHHOfI TCXHOJIOTHUHU JJICK-
TPOHHBIX CPEACTB, IIPUHIIUIIOB TCPMOJMHAMHUYCCKOIO M KMHETUYECKOI'0 ONMMCAaHUA U aHaJIUu3a TEXHO-
JIOTHYECKUX MPOIIECCOB;, YMEHHE OICHHUBATHL HX IIapaMETpPHI. CT}UI@HT HOJDDKEH 3HAaThb COBPEMEHHBIC
TCHACHIIUU PA3BUTHA TCXHOJIOTHH 3JICKTPOHUKH.

N o

10.
1.

12,

15,

14.
L3
16.
b
18.

19.
20.
21
24.
23.
24,
2.

26.
27.

28.

29,

30.

Bonpocut Kk 3k3ameny

OCHOBHBIE TOHSTHS TEPMOIHHAMHUKH.

3aKOHBI TEPMOTHHAMHUKH.

OuTponus. CtaTucTHUeCKU XapakTep 2-ro 3akoHa. [Toctynat ITnanka.
XapakTtepuctruieckue (GyHKIMHE U TePMOIAHAMUYECKHE TOTEHIIMAIILI CUCTEMBL.

VYcnoBue paBHOBECHs TEpMOAMHAMIYECKHX crcTeM. [IpaBuiio a3 ['mb66ca.

JlnarpaMMbl COCTOSTHUSI OJTHOKOMITOHEHTHBIX CHCTEM.

JlnarpamMMBbl COCTOSIHUSL OMHAPHOM CHCTEMBI, KOMIIOHEHTHI KOTOPOH pacTBOPUMBI B KHUIKOM
COCTOSIHUH U 00pa3yloT MEXaHUIECKyI0 cMech B TBEpIOM. [IpaBuiio peryara.

OCHOBHBIE THIIBI JHATPaMM COCTOSHISI OMHAPHBIX CHCTEM.

Buns! ancopOruu.

TepmonrHaMuyeckre napaMeTpbl IOBEPXHOCTH.

PactBops! 1 ux nmpumenenne B TexHoioruu JC. JluarpaMma KuneHust [BYXKOMIIOHEHTHOM
CHCTEMBI.

Buze! cBapku 110 xapaxkTepy (GU3UKO-XMMHUYECKOTO B3aUMOJIEHCTBUS COSAMHSIEMBIX MaTepHa-
70B. ®a3oBble TUarpaMMbl OWHAPHBIX CUCTEM COEIMHSIEMBIX CBAPKON MaTepUaOB.
XapaxTtep QU3UKO-XUMHUIECKOTO B3aUMOJICHCTBHUS IIPUTIOSI C TIOBEPXHOCTHIO TaseMOro
MaTepuana. Tumel quarpamm Ga3zoBOro paBHOBECHUS CUCTEM IIPHU Maike.

Kpucrannuueckue peméTky. TUnpl cMMMETpHUH U BUIB! peméTok. MHanekcs Mumepa.
JleekTh cTpyKTyphl KpUCTALIOB. BinsHue 1e(eKTOB Ha CBONCTBA KPUCTAILIOB.
ITpocTpaHCcTBEHHOE PACIONOXKEHHE YACTUL] B )KUAKOCTIX. CTPYKTypa KUAKUX KPUCTAIIIOB
Tepmudeckoe BakyyMHOE HallbIeHHEe TOHKUX MIEHOK. TepMoamHAMIKA IIPOIIecca HCTTapeHIs
Tepmuueckoe BakyyMHOE HallbUIEHHE TOHKUX INIEHOK. KMHETHKA mporecca HenapeHus..
3axoHs! Jlambepra-Kuyncena.

Tepmudeckoe BakyyMHOe HambuieHHe. KoHaeHcanus mapa Ha MoT0KKe.
OU3NKO—-XUMIYECKIE OCHOBBI KaTOJIHOTO PACIIBbUICHHUS.

OU3UKO-XUMUIECKHE OCHOBBI HOHHO-IIJIA3MEHHOI'O PACIIBIICHUSL.

MarneTpoHHOE pacIbUIeHIe BelecTBa. JJOCTOMHCTBA 1 HEOCTATKH METOJJOB HOHHOTO
pacIbUICHUS.

DU3UKO-XUMHUYECKHE OCHOBBI SITUTAKCUU. BHUIBI aIMTaKCHU.

Metonas! npoBeeHUS STTUTAKCHH.

OcoOeHHOCTH CTPYKTYPHI U ANEKTpOPU3NIECKHE CBOMCTBA TOHKUX IIJIEHOK. BinsHue
TEXHOJIOTHYECKUX (haKTOPOB Ha CTPYKTYPY U CBOMCTBA IJICHOK.

Huddysus B TBepabIX Tenax. Mexanu3Mel Aupdysun.

3akonb! nupdy3un. Kosppurment nuddy3un 1 ero TeMieparypHas 3aBUCUMOCTb.
VYpaBHeHue AppeHuyca. .

Juddys3us u3 OrpaHUIEHHOTO U HEOTPaHU4YEHHOI0 HCTOUHUKOB. Pacyer pacnpeneneHus KOH-
IIEHTpaI[IH IIPUMECH U ero rpaduyueckas HHTEPIPETaUs.

Wcnons3zoBanue qudGy3un isd BBEICHUS IPIMECH B ITOJIYIIPOBOJHUKOBBIE KPUCTAILIBL.
Crnoco0Or1 mpoBeaeHust TUGPy3uu.

OcHOBHBIE 3aKOHOMEPHOCTH HOHHON MMIUTAHTALMH.



31.

32.

33.

34.
35.
36.
37,
38.
30,
40.
41.
42.
43.
44.

ITapameTps! mportecca 1 000pyAOBaHUE I HOHHOTO JIETHPOBaHKs. J(OCTOMHCTBA U HENOCTAT-
KH MOHHOTO JIETHPOBAHH.

TeopeTndeckyne 0OCHOBBI XUMHUYECKOTO OCAXKIEHHUS TOHKHX MIEHOK. TepMOIMHAMUKA XUMUYE-
CKHX peaKIHii.

TeopeTrueckne 0OCHOBBI XUMHYECKOTO OCXKICHHS TOHKHMX TUIEHOK. KMHETHKa XUMUYIEeCKUX
IIPOIIECCOB.

XuMudeckoe ocakeHue IUIEHOK U3 ra3oBoil (asbl.

XUMHYECKOe 0CAXKICHHE METALTHYCCKIX TIEHOK U3 PaCTBOPOB.

OnektponuTuyeckas qucconuanus. Crabble U CHIBHBIE 3JEKTPOJIUTEL

ONeKTPOIPOBOTHOCTD AJIEKTPOJIUTOB.

XUMHUYECKHe MTPOIIECCHI IIPHU AJIEKTPOITHU3E.

KonugecTBeHHBIE 3aK0HbI 3j1eKkTposu3a. [lomspusarms.

ONeKTpoXxuMudeckast KOppo3us METAIOB. 3alllUTa OT KOPPO3HH.

OcHOBHBIE TUIIBI (HOTOXUMHUIECKUX PEAKIIUH.

CymHocTs nponecca mutorpaduu. Buas! tutorpadum.

Turel, cBOMCTBA, OCHOBHBIE IapaMeTPh! (POTOPEIUCTOB.

OcHoBHBIe onepanuu GoTOTUTOrpaduu.

CamocrosiTesibHAsl pad0Ta CTYIEHTOB

CamocrosrenpHas paboTa CTyJEHTOB BKIIOYAET 3aKpEIUICHUE TEOPETUYECKOr0 MaTepuaa, Ioji-
TOTOBKY K BBIIIOJHEHHUIO U 3aIIUTE JaOOpaTOPHBIX padOT, BBIIOIHEHHE 3aJaHUi 110 TeMaTHKe MPaKTH-
YECKMX 3aHATHIH, BBIIOJHEHHE KypcoBOH paboThl. OCHOBA CaMOCTOSITENIEHOM pabOThI - H3yUCHHE JIH-
TepaTypsl ¥ paboTa ¢ KOHCIIEKTOM JIEKIHH, paboTa co CIIPaBOYHO-UH(POPMAIMOHHOM JTUTEpaTypoil.

Bonpocot 0na nposedenua KOHmMpoa camocmoamenvHoi padomnsl
nO 0MOeNbHBIM PA30enam OUCUUNTIUHDB.

Pazpnes 1. OcHOBBI XMMHY€ECKOIl TePMOIHHAMHKY TEXHOJIOTHYECKHX MPOIECCOB

k;
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DJIEMEHTHI TEPMOJIMHAMUKY U TEPMOJAVHAMUYECKUH TOAXO0/ K OMUCAHUIO TEXHOIOTHUYECKUX
IIPOLIECCOB [IPOU3BOJICTBA MIEKTPOHHBIX CPEICTB.

3aKOHBI TEPMOJUHAMUKH.

CrarucTuyeckuii XapakTep BTOPOro 3aKOHa TEPMOIMHAMHUKHY.

XapakTepucTadeckue (pyHKIMH U TEPMOJAUHAMUYECKHIE TOTEHITHAIBI CUCTEMBI.

VYcnoBus paBHOBECHS F€TEPOTeHHBIX TEPMOAUHAMUYECKUX CUCTEM. \

JlmarpaMMBI COCTOSIHUSI CHCTEM.

JlmarpaMMBbl COCTOSIHUSL OMHOKOMIIOHEHTHBIX CUCTEM.

PactBoprl. CocTaB napa pacTBOpOB.

JlmarpaMMbl COCTOSIHUSL OMHAPHBIX CHCTEM C OBTEKTHKOM.

JlmarpaMMbl COCTOSIHUSI OMHAPHBIX CHCTEM C 00pa30BaHUEM XMMHYECKHUX COCAMHEHUH.
TepMmonuHamuueckuii aHau3. KpuBble OXJIaXKICHUS.

Bune! cBapku o xapakrepy GU3NKO-XUMUYECKOTO B3aUMOAEHCTBHS COEAUHIEMBIX MAaTEPUAIOB.
@azoBble 1rarpaMMbl OMHAPHBIX CUCTEM COEIMHAEMBIX CBAPKON MaTEpUaIOB.

Tumnel quarpamm (pazoBOro paBHOBECUS CUCTEM IIPH NadKe.

Paznen 2. ®u3nko-xumMu4veckne npoueccbl (opMuUpOBaHusd HOBOH (pa3bl HA MOBEPXHOCTH MOA-

JIOKKH

Oy bk B3 Ba S

TepmonrHamMuyeckre napamMeTpsl IOBEPXHOCTH.

3aKOHOMEPHOCTH U IPUPOAA aACOPOLIUH.

3aKOHOMEPHOCTH U NIPUPOJA aATE€3HUH.

TepmoauHaMuka oOpa3oBaHUs 3apOABILIEH IIIEHKH.

MexaHu3M HcrapeHus: METAJUIOB B BaKyyMe.

VcnapeHue criaBoB U XMMUYECKUX COCIUHEHUH.

3aK0HBI pacpeaeaeHus] KOHISHCUPOBAHHOTO BEIIECTBA HA IIOUIOXKKE.



8. DIeKTPOHHO-IYYEBbIE U JIA3EPHBIC METO/IbI UCIIADEHHA.

9. KaromHoe, HOHHO-IIJIA3MEHHOE, MarHETPOHHOE paclbUICHUE.

10. KuneTrnka XUMUYECKUX PEAKIUM.

11. XumudecKoe ocaXIeHHE U3 Ta30BOH (asbl.

12. XuMH4UecKoe OCaKIEHIEe U3 XKUIKOH (hasbl.

13. XuMu4ecKue POLECCh] IIPH JJIEKTPOJIU3E.

14. KonruecTBEHHBIE 3aKOHBI IIEKTPOJIH3A.

15. DekTpoxuMUYecKast KOppO3us METAJIIOB.

16. ToMO3IHMTAKCHS, TETEPOIMUTAKCHSA, XEMOITTUTAKCHSL.

17. DIUTaKCHs U3 Ta30BOH, JKUAKOM ¥ TBEpAOH (a3el. MoleKyJIIpHO-IyueBas SMUTaKCHS.

Pasnen 3. Gu3HKO-XMMHYeCKHe MPOIecchl yIaleHUsl BemecTBa ¢ MOBePXHOCTH TBeP/Aoil pa3bl

1. Bumabl ¥ HCTOYHUKHY 3arpsA3HEHUH.

2. OCHOBHbIE IPOLECCH] OUUCTKH MONYIPOBOJHUKOBBIX, TUIICKTPHICCKUX 1 METATIMIECKHX 110~
BEPXHOCTEH.

3aKOHOMEPHOCTH KUIKOCTHOI'O TPaBICHUS.

AHHU30TPOITHOE TPABJICHHUE.

['azoBOE TpasliieHHE.

HoHHO-IIIa3MEHHOE M MJIA3MOXUMUYECKOE TPABJICHHUE.

7. PeakTWBHOE MOHHO-IUIA3MEHHOE TpaBJeHHE, PEAKTUBHOE HOHHO-TY4€BOE TPABICHHUE.

Sy s

Pasnen 4. Ilpoueccol BBeeHHsl NPUMeceld B OTYNPOBOJHIKOBbIE MATEPHAJIbI

Mexanu3Mbl 1ud dy3un aTOMOB B KpUCTAIUIE.
Ddu3uKO-MaTeMaTHIeCKHE OCHOBBI IPoIeccoB Iuhdysuu.

Tuddysus u3 OrpaHIIEHHOTO ¥ HEOTPAHUYCHHOI'O HCTOYHUKOB.
JByxcTaauiiHas upy3us.

MareMaTHuecKkas MOJENb poliecca HOHHON UMITTaHTaIluH.
Pacripenenenne KOHICHTPAIMY IPUMECEH IPH BHEAPEHUU B MUILIEHE.

Dy s LI e

Paznen 5. ®u3uKo-XHMHYECKHE OCHOBBI JIUTOTpadUIeCKUX NPOIeccoB

DoTOXMMHUYECKOE BO3/ICHCTBHIE Ha BEIIECTBO.

OCHOBHBIE TUIIHI (HOTOXUMHUUYECKHX PEAKIMH.

DOTOPE3UCTHI, pEHTICHOPE3HUCTEI, SJIEKTPOHOPE3UCTBI, HOHOPE3UCTBI.

Tumnel 1 cBOKcTBA (POTOPE3UCTOB.

Omneparuy HaHECEHHs, SKCIOHUPOBAHMUS, ITPOABIEHHS (POTOTUTOrpadUIECKOro Mpornecca.
OU3MUCCKIEe OCHOBBI 3IEKTPOHHO-TY4EBOH PEHTIEHO-TIyYeBOM, HOHHO-Ty4eBO’ JIMTOrpaduH.
JlazepHast MUKpOTHTOrpadus.

[onorpadudeckast murorpadus.

90 Gy U oI W B =

Buer kouTposs CPC :

- mexywuii koHTposib CPC Ha IeKIUsIX, NPaKTHICCKUX 1 1a00paTOPHBIX 3AHATUIX;

- meKyujuii KOHTPOITb, KOTOPBIH pearonaracT y4eT o0beMa, CBOCBPEMEHHOCTH U Ka4ecTBa BbI-
nonaerns CPC 110 JMCIMIUIMHE TIPH IPOBEIEHHH PEATHHT-KOHTpons. B kauecTBe HOopM KOHTPOI
CPC MoryT 6BITh HCIIOJIB30BaHbL: dKCIIPECC-ONPOC Ha NEKIMOHHBIX U MPAKTHYECKUX 3aHATHAX; TEKY-
IMMH YCTHBIA BBIOOPOYHBIM ONPOC HA MPaKTHYECKHX 3AHATHAX, MHIMBHIYaTbHOE COOECEIOBAHHE.
@OpMbI 0TYETa CTY/IEHTA O Pe3yJbTAaTaX BBIIONHEHMS CaMOCTOATENLHOH paboTHI: KOHCTIEKTHI, pede-
pathl, 0630ps! HHPOPMAITHH, TPapUIeCKOe MPEACTABICHAC N3y ICHHOTO y4eOHOro MaTepuana.

Kypcoeaa paboma

KypcoBble paGoThl BEIIONHAIOTCS CTYACHTaMH 110 MHAWBU/yabHBIM 38 1aHUAM. Kypcosoe npo-
eKTUPOBAHKE CIIOCOOCTBYET Goee riybOKOMY H3YHEHHUIO DHU3MYECKEX U XUMUUYECKUX SBICHAN 1 3¢-
(eKTOB, JIeXKANIUX B OCHOBE TEXHOJIOIUYECKUX MTPOIECCOB, 3aKOHOMEPHOCTE! MX MPOTEKAHUST; IIPEeIy-
CMaTpPHBAET yCTAHOBJICHUE B3aMMOCBSA3€eH 1 pacieT MapaMeTpOB MPOLECCOB U SHEPTETHHECKUX Xapak-
TEPHCTHK, OMPEETEHHE [I0CIe[0BATEIBLHOCTH ONepallii MPOIECCOB. ['paduyeckas yacThb onpeaens-



eTcsl TeMOU pabOThI U MOXKET COJIepXKaTh rpad UKy 3aBUCUMOCTEN IapaMeTpoB Mpoliecca, TuarpaMMBl
COCTOSIHHUSI CHCTEMBI, CTPYKTYPHEE CXEMBI, OIPEAEIIAIOIIME MOC/IEI0BATEIbHOCTh OIlepaliii IIPOLIECCOB.

Temamuxa Kypcogeslx padbom

1. ®U3UKO-XUMHUYECKHAE OCHOBBI M SHEPTETUUECKIE XaPAKTEPUCTUKH
TEPMHUYECKOTO BaKyyMHOI'O HCIIApEHUS.

2. DNEKTPOXUMHYECKUE MPOIECCHI MTOJYUSHHs TOHKUX IIIEHOK.

3. ®a3oBble paBHOBECHS B MHOTOKOMIIOHEHTHBIX CHCTEMaX.

4, ®U3NKO-XUMHUYECKIE OCHOBBI M SHEPTETHUECKUE XapaKTEPUCTUKU JTUTOTPaHH.

7. YAEBHO-METOJANYECKOE 1 THOOPMAILIMOHHOE
OBECIHEYEHHUE JUCIIUITVINHBI

a) OCHOBHasl JIUTepaTypa

1. Torrinraiiy, I'. ®usuko-xuMuYeckre OCHORBI MaTepHalloBeIeHus [ DnekTpoHHkbIi pecype] /T
[ottmrraits; nep. ¢ anrin. K.H. 3omotosoit, JI.0. Yapkuna nox pexa. B.I1. 3nomanosa. - 2-e u3a. (311.). -
M.: BUHOM, 2014. - 403 c.. - ISBN 978-5-9963-1327-3.

Pexxum moctyma: http://www.studentlibrary.ru/book/ISBN9785996313273.html.

2. Menuxos, U.B. ®usuko-xuMudecKkas 3BOJIOIHS TBEPIOro BellecTBa [ DNeKTpOHHEIA pecypc] /
N.B. Menuxos. -3-e uza. - M.: BUHOM. Jlaboparopus 38anuii, 2014. - (Hanorexsonoruun. - ISBN
978-5-9963-2532-0.

Pexxum moctyma: http://www.studentlibrary.ru/book/ISBN9785996325320.html.

3. I'pezynos, B.M. ®usnueckas xumus [ DIeKTpoHHBIN pecypce] : yueb. mocobue / B.M. I'przy-
HOB, 11.P. Ky3ees, E.B. ITospkosa, B.1. [Tonyxuna, E.b. I1labnosckas, E.FO. [Tpuitmax, H.B. ®upco-
Ba. - 2-¢ u3., crep. - M.: ®JIMHTA, 2014. - 251 c. - ISBN 978-5-9765-1963-3.

Pexxum mocryma: http://www.studentlibrary.ru/book/ISBN9785976519633.html.

6) HomoHUTENbHAs TUTepaTypa

4. Bapeioun, A.A. ®U3NKO-TEXHOJIOTHIECKUE OCHOBLI MAaKPO-, MUKPO - ¥ HAHODJIEKTPOHUKH :
yue6GHOe mocobue aid By30B 1o HarpasieHusm 210100 "Dnexkrponrka u HaHOIMeKTpoHUKA", 211000
"KoHCTpyHpoBaHUE ¥ TEXHOJIOTHS JEKTPOHHBIX cpeAcTB”, 222900 "HaHOTeXHONIOTHH 1 MEKPOCHC-
TemHast Texauka" / A. A. Bapeioun, B. U. Tomumus, B. Y. [llanosanos ; mox o6m. pen. A. A. bapsi-
6una.— Mocksa: @usmarur, 2011 .— 782 c. : w1, Tabn.— ISBN 978-5-9221-1321-2. (bubnuorexa
Bal'Y).

5. Baprioun, A.A. OU3UKO-TEXHOJIOTHUECKHE OCHOBBI MaKpPO-, MHKPO - ¥ HAHOJJIEKTPOHUKH
[Dnextponnsiit pecypc] / Bapeioun A.A., Tomunun B.M., Ilanosanos B.U. - M.: DUIMATIIAUT,
2011. - 784 c. - ISBN 978-5-9221-1321-2.

Pexxum nocrtyna: http://www.studentlibrary.ru/book/ISBN9785922113212.html.

6. Fanmepun, B.A. [Iporecchl a3MeHHOT0 TPaBIEHHs] B MHKPO - 1 HAHOTEXHOJIOTHAX [DMeK-
TPOHHBI pecypc]: yuebHoe nocobue / B.A. Tanmmepun, E.B. [lanunkus, A.W. Movanos; nox pen. C.IL
Tumomenkosa. - 3-e u3a. (o11.). - M.: BUHOM, 2015. - (Hanotexnonorun). - ISBN978-5-99632129-2.
PexxuM mocryna: http://www.studentlibrary.ru/book/ISBN9785996321292.html.

7. Axynenox, M. B. Beesienue B npoiiecchl HHTETPAIBHBIX MHKPO - 1 HAHOTEXHOJIOTHH : yueOHOe
nocobue s By30B: B2 T./ T. 2 : Axynenok M. B., Aunpees B. M. u 1p. TexHonoruyeckue acreKxThbI.
M., BUHOM, 2011.

Pexxum gocrtyna: http://www.studentlibrary.ru/book/ISBN9785996303366.html.

8. Bymunoposa, I'.B. OcHOBBI XUMHUECKOH TEPMOAMHAMUKH (K Kypcy DH3MYECKON XMMUH)
[DnexTpornslit pecype]: yaebroe mocobue / I'.B. Bymunopoga, YO.I'. Nanameraunos, X.M. Spomres-
ckad. - Kazann: M3natenserso KHUTY, 2011. - 218 ¢. - ISBN 978-5-7882-1151-0.

Pexxum mocrtyma: http://www.studentlibrary.ru/book/ISBN9785788211510.html.

9. Iletenun, A.JI. Henuneiinas TepMoIHAMUKa HEPABHOBECHBIX CHCTEM [DJIEKTpOHHBIHA pecype] :
Vue6noe mocobue / A.JL. [Teremus. - M.: Usparenscteo MI'TY um. H.D. baymana, 2014. - ISBN978-
5-7038-4052-8.

Pexxum mocryna: http://www.studentlibrary.ru/book/ISBN9785703840528 html.




10. Koponés, M.A. TexHoor#sl, KOHCTPYKIMH ¥ METOJIbI MOJICTMPOBAHMUS KPEMHUEBBIX UHTE-
rpajgbHBIX MUKpocxeM: B 2 4. Y. 1: TexHonornueckue Nponeccyl U3roTOBIEHNUS KPEMHHUEBBIX UHTE-
TPATBHBIX CXEM M UX MojeupoBanue [DnexTpoHHsl pecype] / M.A. Koponés [u np.]; nox obmmei
pen. wi.-kopp. PAH npod. FO.A. Hannsirusa. - 3-e usa. (31.). - M.: BUHOM, 2015. - 400 c. - ISBN
978-5-9963-2904-5.

Pexxum moctyna: http://www.studentlibrary.ru/book/ISBN9785996329045.html.

11. Ackanckmii, A.A. OU3UKO-XUMHUS TOJTMMEPHBIX MaTEPHAIOB U METOBI UX UCCIICIOBAHUS
[Onexrponnsrit pecype]: Yuebnoe uznanue / [log obmr. pen. A.A. Ackaackoro. - M.: M3garensctBo
ACB, 2015. 408 c. - ISBN 978-5-4323-0072-0.

Pesxum moctyma: http://www.studentlibrary.ru/book/ISBN9785432300720.html.

B) HHTEPHET - PECYPCHI

12. http://www.studentlibrary.ru/.
13. http://elibrary.ru/.

14. http://www.liveinternet.ru/.
15. http://www.100books.ru/.

16. http://window.edu.ru/.

17. https://ru.wikipedia.org/.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEHEHUE JUCIUITIJINHBI

3aHATHS MPOBOASTCA B ayauTopusx 331-3, 000pyIOBaHHBIX TEXHUYECKUMH CPEICTBAMH IS
UCIIONIb30BAHUS MYJIbTHMEIHa TEXHOJOTUH (BHAeoMarepuansl, cilainsl) u 324-3, obopynoBaHHOR
KOMITBFOTEPHON TEXHUKON ¥ CpeCTBAMH JUIA HCIONE30BaHMs My IbTUMEINA TEXHONIOTHH. B mpomecce
TIOJITOTOBKH K 3aHSTHSAM CTYJCHTHI HMEIOT BO3MOXKHOCTL paboTaTek B MIHTEpHETE, MONIB3YsICh pecypca-

MH KOMIBIOTEpHOro Kiacca kadenpst (a.330-3).



PaGouasi IporpaMMa JUCIUIUIAHBL COCTABIIEHA B COOTBETCTBHU C TPEOOBAHMAMH ®I'0C BO o

ganpasnennio 11.03.03 "KorcTpyrpoBaHue i TEXHOJIOTHS SJIEKTPOHHBIX cpencts”

Pa6ouyzo nporpammy cocrasun goneHT ®@pososa T.H. 95/9 @‘«wé@

Penienzenr
3aM. TJIaBHOT'O HHXXEHEepa 10 MOArOTOBKE

IPOM3BOCTBA — riaBHbIHA TexHoaor OAO ) ég
"BaguMHEpCKHii 3aBox Dnextpornpudop” 3aines M.K_< 7 P
ITporpamma paccMOTpeHa M 0Jj00peHa Ha 3aceJaHuH kadenpsr BOCT

porokon Ne 4 ot 7€. 7%, 2015 rona ~A
3aseayromuii kadenpoit Cymxona JL.T. /\/4
Yo denpoit Cy —_—

Pa6ouasi IporpamMma PacCMOTPeHa B 0100peHa Ha 3aCeIaHuH yIeOHO-METOTMYECKOH KOMICCHH Ha-

npasierns 11.03.03 "KoHcTpyrpoBaHue U TEXHOIOTHUS SJICKTPOHHBIX cpencts"”

IIpotokon Ne 4 or /o. /4. 2015roma _—
IIpencenarens komuccuu Cymkosa JI T. / ////
|
JIUCT NEPEYTBEPKJIEHUSA

PABOYEN IMTPOI'PAMMBI JUCITUITIJIMHBI (MOAY JIS)

Pabouas mporpamma ono0peHa Ha y4ueOHBIHA roj
ITpotokon 3acenanus kadeapsr N oT roga
3aBemyrommuii kKadenpon

PaGouas mporpamma oo0OpeHa Ha y4eOHBIH To
IIportokon 3acenanus kadempsr Ne oT roma
3aBeayrommuit Kadenpoi

Pa6ouas nporpamMa ofnoOpeHa Ha y4eOHBIH Tox «
ITporokon 3acenanus Kadeaprr N oT roga

3aBemyrommii kKagenpoi




