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1. HEJIN OCBOEHHUA TUCIIUITJINHBI

Llensamu ocBOeHMs AUCHUIUIMHBI «DH3MKO-XUMUUYECKHE TTPOIECCH B TEXHOJIOTHH 3IEKTPOHHBIX
CPEICTBY» SIBISIFOTCS:

- GopMHpOBaHHUE y CTYIEHTOB 3HAHUH O (PU3HKO-XMMUUECKHX 3aKOHOMEPHOCTSAX IIPOLECCOB, OTpa-
KAIOIIUX CYIMHOCTh SBJIEHHMH, COCTaBISIOIIMX OCHOBY COBPEMEHHOW TEXHOJOIMH JIEKTPOHHBIX
CPEZCTB, IPUHIUIIAX TePMOIAHAMUYECKOT0 U KHHETUYECKOTO OMMMCAHUS ¥ aHaIM3a TEXHOJIOTHYECKUX
IIPOIIECCOB;

- IPUOOPETEHNE CTyICHTAMH HABBIKOB aHAIM3a (PU3UUECKUX U XUMHYECKUX SBIEHUN U 3PPEKTOB,
JIEKAIIUX B OCHOBE TEXHOJIOTHUECKUX IIPOIIECCOB, OLIEHKH UX TapaMeTpOB;

- (hopMupOBaHKe NpeICTaBICH I O COBPEMEHHBIX TEHICHIMSIX Pa3BUTHsI TEXHOJIOTHH JIEKTPOHHKH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Jucnunmna «PU3HKo-XUMHUYECKHE IPOIECCH B TEXHOJIOTHHU 3JIEKTPOHHBIX CPEICTBY OTHOCHTCS
k BapuatuBHOX gacty OITOII BO (xox 51.B.O/14, obs3aTenpHast AUCIUIUTHHA) U U3yYaeTcs B 3-M ce-
MecTpe. HeoOXoaumele U1 OCBOEHMS MUCIMILUIMHBI 3HAHHS, YMEHHS W FOTOBHOCTH OOYYarOIIETrOCs
IPHOOPETAIOTCS B Pe3yIbTaTe U3yueHUs (GU3UKH, XUMHUU, MAaTEMAaTHKH, BBEICHUS B IIPOEKTUPOBAHUE U
TEXHOJIOTHIO 3JIEKTPOHHBIX CPEJICTB, MPOXOXKIAEHUS Y4eOHO-03HAKOMHUTENIBHON MmpakTHku. OCBOEHHE
JAaHHOW JUCLUILIMHBEI HEOOXOMMMO JUls HM3YYEHHS KypcoB «MarTepHaibsl 3JIEKTPOHHBIX CPEICTBY,
«Texmonmoruss  KOHCTPYKTHBHBIX  3JIEMEHTOB  O3JIEKTPOHHBIX  cpenctB»,  «KoHcTpykTHBHO-
TEXHOJOIMYECKOE IPOEKTUPOBAHME TUEEK 3JIEKTPOHHBIX CPEACTBY, « TeXHOIOr s IIPOU3BOICTBA dIIEK-
TPOHHBIX CPEICTBY.

3. KOMIIETEHIH OBYYAIOIIEI'OCS, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHHUA TN CHUITJIMHBI

Koanl

AU Kommnerenunn Ilnanupyembie pe3yabTaTnl 06yUeHHst

TeHUH i

no ®I'OC ,

OIIK-2 | CnocoOHOCTD BBIIBISTH ecTecT- | 3Hamp: QUIUKO-XMMHUYECKHUE 3aKOHOMEPHOCTH
BEHHOHAYYHYIO CYLIHOCTBH IPO- | IPOLECCOB, OTPAKAIOIINE CYIIHOCTE ABICHUM,
0JeM, BO3HHUKAIOIIUX B XOJE | COCTABJISIONINX OCHOBY TEXHOJIOTHH DJIEKTPOH-
npodecCHOHATBHON JIeATeNbHO- | HBIX CPENICTB
CTH, IPUBJIEKATh MJIS MX peule- | YMemb: BEIIBUTH €CTECTBEHHO - HAYYHYIO CYIII-
HUSI COOTBETCTBYIOIIMN (PU3UKO- | HOCTh TEXHOJIOTHYECKUX MTPOOIIEM, BOZHUKAKO-
MaTeMaTHYeCKHi armapar X B X0JIe NPO(HECCHOHAIBLHOM AeITeNbHOCTH

Bnaoems: naBpikamMu aHamM3a GU3NUSCKUX U
XMMUYECKUX SBJICHUM U 3P PEeKTOB, Te)KaITIX B
OCHOBE TEXHOJIOTMUECKUX TIPOIIECCOB, OIICHKH
UX [1apaMeTpoB.
I1K-2 ['0TOBHOCTH TNPOBOJIUTE HKCIE- | YMemsb: TPOBOAUTE SKCIIEPUMEHTHI IO UCCIIe-
PUMEHTHI 110 3aJaHHOW METOJH- | JOBAHHIO (PH3UKO-XMUMUYECKHUX MPOIECCOB, aHa-
Ke, aHAIM3UPOBATh Pe3yIbTaThl, | IU3UPOBATH PE3yNbTAThI, COCTABISATH OTUETHI
COCTaBJIATH 0030PbI, OTYETHI d
I1K-3 ['oToBHOCTE (opMUpOBaTH Iipe- | Ymems: coOuparh, 00padbaThBaTh, AHATU3HPO-
3E€HTAIlM, HAyYHO-TEXHHYECKHE | BaTh U CUCTEMATU3UPOBATh HAYYHO- TEXHUYE-
OTYETHI MO Pe3yNIbTaTaM BEINOJ- | CKYIO0 HH(GOPMAIUIO 110 TeMaTHKe UCCIICI0BaHUS
HEHHOW  paboThl, 0¢GOopMIIATE | B 00JaCTH MaKpo-, MUKPO - U HAHOTEXHOJIOTHH
pe3yabTaThl MCCIEAOBaHUA B | Baadems: HaBbIKaMU ITPECTABICHUS Pe3yIbTa-
BHJIE CTaTeil W JOKIAI0B Ha Ha- | TOB HH(GOPMAIIMOHHOTO ITOUCKA TT0 TSHICHITHSIM
YYHO-TEXHHYECKUX KOH(pEpeH- | pa3BUTUsI TEXHOJOTHH IJICKTPOHUKH B BUJE IIpe-
LUSX 3eHTaIun




IIK-10

CrocoOHOCTh BBIIONHSATL pado-
TBI 110 TEXHOJOTHYECKON MOIro-
TOBKE ITPOU3BOICTBA

Ymemo: ananuznposath GpUINKO-XUMHUECKHE
3aKOHOMEPHOCTH TEXHOJIOTHYECKHUX
IIPOLECCOB, OIICHUBATH IapaMeTPhl TEXHOJIOTH-
YECKUX Ollepanui

4. CTPYKTYPA U COJIEPKAHUE AUCIIMITJINHBI

Ob6mwas TpyJ0&MKOCTD IUCIUITIHHEL COCTABIAET 6 3a4ETHBIX erHuI, 216 Jacos.

Bunbl yue6Holt paboThl, BKIItOYas ca- GopMs TekymErd
- MOCTOSITEbHYIO pabOTy CTYIEHTOB 061>6M yueo- — o
“ M TPYIOEMKOCTb (B 4acax) HO# paboTsl, pond yenesae
o 2 C PUMEHEHU- B
Ne Paznen (tema) § § . i g €M MHTepak- (no nedensim ceme-
n/n IMCUMIUTHHBI - s z 3 TUBHBIX METO- cmpa),
SI 5 g GzBeiia o g aon | bopwamovey
3 2 |E5|58|88| & | = (B yacax / %) i
s s |E&les| sl O |E aTTecTalluu
= = .\8 QT 2 o
S, = o (no cemecmpam)
= = =
1 |OcuoBsI xumuueckort | 3 | 1-5 | 10 | 6 -+ 22 6/30
TEPMOJUHAMUKH TEX-
HOJIOTUYECKHX ITPO-
IIECCOB
2 |®Dusuko-xummyeckue | 3 |6-12] 12 | 2 4 25 5,4/30 | Pelitunr-
Iporeccs GopMUPO- KOHTpoJIb Nel
BaHUS HOBOH (a3el Ha
IIOBEPXHOCTH 101~
JIOXKKH
3 |Dusuko-xummueckue | 3 | 13, | 4 Z 2 16 2,4/30 | PeitTunr-
IIPOLECCH] YaTIeHHUS 14 KOHTpOJBb Ne2
BEIIECTBA C TIOBEPX-
HOCTH TBEPJIOH (ha3bl
4 |Ilpomeccel BBemerus | 3 | 15, | 4 4 4 16 4/33
IpUMECEH B IOJIYIIPO- 16
BOJHHUKOBEIE Mare-
pHaIBI
5 |®Ousmko-xumuyeckue | 3 | 17, | 4 4 4 20 4/33 Petitunr-
OCHOBBI JIUTOTpadu- 18 KOHTpOJIb Ne3
YECKHUX MPOIECCOB
Bcero 318 | 36| 18 | 18 99 21,8/30 |sk3amen(454ac.)

4.1. TeopeTuueckuii Kypc: cogepKaHue pasaeJaoB U TEM JUCHAIIHHBI

Beeoenue

Poitb pu3nko-XuMHUYeCKHX MPONECCOB B TEXHONOTHH 3IEKTPOHHEIX cpeicTB. OCHOBHBIE IPYIIbI
TEXHOJIOTHYECKUX IPOIECCOB B IPOM3BOJICTBE MUKPOIIEKTPOHMKH: HaHECEHHE W MOIAM(pHUKALUI Ma-
TepHaioB, HopmMooOpasoBanHue, NONydeHHe TPeOyeMOll KOHQUIYypalluU /IEMEHTOB, BBEJICHHE HIPHMe-
Ceil B Marepual, yJIaJeHHe Marepuana ¢ HOBEPXHOCTH, COCIMHEHWE MaTepuanoB. Mcronb3oBaHue
JOCTHXCHUI (PU3UKKM M XUMUM B TEXHOJIOTHHU IIPOU3BOCTBA 3NEKTPOHHEIX CPEJICTB.

Pasz(e.ﬂ 1. OcHOBBI XUMHUYECKOIT TEPMOAHHAMHMKH TEXHOJOTHYECKHX MPOILECCOB

1.1. OcnogHble nonamus mepmoouHamuKku

OJIEMEHTHI TEPMOMHAMHKH ¥ TEPMOANHAMHYECKHIT OJXO0/ K OMUCAHHIO TEXHOJOTHYECKHX MPO-
[IECCOB IIPOM3BOJACTBA JJIEKTPOHHBIX CpeAcTB. TeXHONOrMYecKui mporecc Kak TepMOJUHAMUYECKAS
cucreMa. BHyTpeHHsAs dHeprus CHUCTeMBI. 3aKpBITBIE H OTKPHITHIE CUCTEMEL |'OMOreHHEIE U reTepo-



I'CHHBIC CUCTEMBI.

1.2. Ilocmynampl u 3aKOHbl MEPMOOUHAMUKU

ITepBblii 3aK0H TepMOAMHAMUKU. PaBHOBECHBIE M HEPABHOBECHBIE MPOIIECCH. BTopoii 3akoH Tep-
MozuHaMuKku. Ilonsarue sHTponuu. CTaTUCTHYECKHH XapaKTep BTOPOro 3aKOHAa TEPMOIAMHAMUKH.
Tepmonunamugeckas BeposTHOCTh. [loctynar Ilnanka. Xapakrepuctuueckre QYHKIMH U TEPMOIM-
HaMHMYECKHUE ITOTEHIHAIE] CHCTEMBI.

1.3. OcHo6bl mepMoOUHAMUKU PACMEOPOE 1 HEPABGHOBECHDIX CUCHIEM

V0B paBHOBECHUS T€TEPOreHHBIX TEPMOIMHAMHUUYECKHX cucTeM. [IpaBmio ¢as. CremeHu CBO-
Oonpl. Jlnarpammel cocTosiHUS cucTeM. OTHOKOMIIOHEHTHBIe cucTeMbl. PactBopsl. CocTaB mapa pac-
TBODOB.

1.4. @azoevie pagnosecus 6 KOHOEHCUPOBAHHBIX CUCHEMAX.
PactBoprMoOcT TBEpABIX BemlecTB. KpucTamamsanus u3 pacTBOpoB. JlarpaMMbl COCTOSIHUS OH-
HapHBIX CHUCTEM C 3BTeKTUKOH. Tepmonunamuueckuil ananus. KpuBble oxnaxaeHus.

1.5. Teepoo- u sncuokogasnvie 63aumMooeiicmeua 6 NPOUECcax NAUKU U C6APKU

Bunel cBapku 1o xapaxrepy (QU3MKO-XMMHYECKOIO B3aMMOJCHCTBHUS COCITUHIEMBIX MaTepHAIIOB.
@a3oBple quarpaMMbl OMHApHBIX CHCTEM COEIUHAEMBIX CBApKOH MaTepHaloB. XapakTep (pH3HuKO-
XMMHYECKOI0 B3aUMOJAEHCTBHS IIPUIIOS C IOBEPXHOCTHIO IIasieMOro MaTepuaia. TUIbl auarpamm ¢da-
30BOI'0 PaBHOBECHS CUCTEM IIpH ITaliKe.

Pazpen 2. ®u3uko-xumMmuyeckne npouecchl JopMHPOBaHUS HOBO# (a3bl
HA MOBEPXHOCTH NOIT0KKH

2.1. Quzurko-xumuueckue 0CHOGbl HOBEPXHOCHIHBIX HPOUECCO8

TepmonuHamuKa 9rcTo# OBEpXHOCTH. TepMoInHAMUYECK e TTapaMeTphl MOBEpXHOCTH. [ToBepx-
HOCTHO€ HaTsDKEHHE. 3aKOHOMEPHOCTH U IIpHpoJa aacopounu. Buas! agcopbiun. 3aKOHOMEPHOCTH U
IpupoJa aaresud. TepmoauHaMuka oOpazoBaHus 3apoisluied muénku. Kputudeckuit paguyc u Kpu-
TUYeCcKasi dHeprus 3apojpinia. Cuia cBA3M aTOMOB C [TOBEPXHOCTHIO, TTOBEPXHOCTHAS MHUTPAITHS afl-
COpOHpPOBAHHBIX YACTHII.

2.2. Duzuko-xumuuecKkue 0CHOGbI MEPMOBAKYYMHO20 UCRAPEHUA U ocaxcoeHusn mamepuaioe

I/ICHapeHI/IC MCTAJIJIOB B BAKYYyMC. Mexanusm HCITapCHUS. [Tonstue o PaBHOBECHOM IaBJICHUHU IIa-
pa, HACBIIIIEHHOM I1ape. TeMHepaTypa HucrapeHus, CKOpOCTb UCIIapCHUS. I/IcnapeHHe CIIJIaBOB U XHMMH-
YeCKMX COeOUHEHMI. 3aKOHBI pacupeaeneHusd KOHACHCUPOBAHHOI'O0 BEHIICCTBA Ha IIOMJIOXKKE. Onek-
TPOHHO-JIYYEBBIE U JIA3€PHBIC METOAbI HCITAPCHU .

2.3. Memoowt uoHH020 pacnsvlieHusA

Crpyktypa Treroinero paspszaa. KoagpuueHT HOHHOTO paclbUIEHUs U €r0 3aBUCUMOCTh OT Ma-
Tepuaja MUIICHH, SHEPruu OOMOapIUpYIOIMX MUIIECHL aTOMOB, YIJIa MX NaJeHHUs, COCTOSHHS IIO-
BEPXHOCTH M TeMItepaTypsl MullieHl. KaroHoe, HOHHO-IIa3MEHHOE, MarHETPOHHOE PacIIbICHHE.

2.4. Xumuueckue memoowl 0caxcoeHusa niénokK

KuHeTHKa TOMOTeHHBIX XUMHYECKUX peaknuid. KoHcTaHTa CKOpOCTH peakiuy. DHEprus U Mexa-
HU3MBI aKTHBALMK. XUMUYECKOe ocaxkaeHue. Katanutuueckue peakiuyl B MPUCYTCTBUN aKTUBATOPOB
U ceHcHOMIu3aTopoB. Hekataymtudeckue peakiuu. OcaxieHne u3 napoBoit ¢assl. [lomumepuzanus,
XUMHIYECKOe BOCCTAHOBJICHHUE, Pa3I0KEeHNEe, OKUCIICHHE.

2.5. Dnekmponumuyeckue npoyeccol

OeKTpoIUTHYECKas TUCCOIMANNs. XUMUYECKHE IIPOLECCH] MK 3JeKkTposuse. KonnuecTBeHHbIE
3aKOHBI 3JIEKTpoJu3a. [Toysspu3alinoHHbIe TPOLECCHI IPH JIEKTPOIHN3E. DIEKTPOXUMHUECKOE OCaXKIe-
HHE METAIMYECKHUX IUIEHOK. DJIEKTPOXUMHUYECKOE aHOAUPOBAHUE. DIJIEKTPOXUMHUYECKas KOPPO3HUL
METAaJIOB.

2.6. Quzurko-xumuiecKkue 0CHOBbl INUMAKCUATIbHBIX BPOUECcCcos

ITonarue snuTaxcuu. [ OMOIIIUTAKCHS, TETEPOINUTAKCHS, XEMOIITUTAKCHUS. DMUTAKCHS U3 Ta30BOM,
KUJIKOU ¥ TBepio (a3el. BiusHIEe TeXHOTOIMYECKHX (paKTOPOB Ha CKOPOCTh POCTA SMUTAKCHATLHOMI
IEHKUA. MOJIEKyIISIpHO-Ty4ueBasi SIUTaKCHUsL.



Pazgen 3. ®u3nko-XxuMH4YecKHe MPOLECChl YAATeHHs BEIecTBA ¢ MOBEPXHOCTH TBEPI0ii (ha3bl

3.1. Qusuko-xumuyecKkue npoyeccnsl yOa1eHUA 3a2PAIHEHUI meepooli (hasvl

Buel 1 HCTOYHUKH 3arpsi3HEHUH. MeXaHHUeCKUe U XUMUYecKue 3arpsasHenus. OCHOBHEBIE IIPHH-
IUIIBI TEXHOJIOTMK OYMCTKH. Kiaccnpukanus METONOB OUYUCTKU MOBEPXHOCTUH. OCHOBHBIE IPOIECCH
OYMCTKH IIOJIyIIPOBOJHUKOBBIX, TUIEKTPUYECKUX M METAJUINIECKHUX TOBEPXHOCTEH.

3.2. Xumuueckue memoost mpasienus

3aKOHOMEPHOCTH JKUIKOCTHOTO TpaBieHUs. CKOPOCTh TPaBIICHHUS, CEJIEKTUBHOE TPaBIEHHE, JIO-
KaJIbHOE TpaBiieHHe. AHM30TPOIHOE TpaBlicHHE. TepMOoaMHaMUKa aHU30TPOITHOTO TpaBieHus. I a3o-
BOE TpaBIlCHHE.

3.3. MemoOwt uonH020 u NIAZMEHHO20 MPABIeHUA
HonHo-11a3MeHHOe U IIIA3MOXUMUYECKOE TpPAaBJIEHHE, PEaKTHBHOE HOHHO-TIIA3MEHHOE TpaBJie-
HH€, PEaKTHBHOE HOHHO-JTy4y€eBO€E TpaBjieHue. [lapaMeTpsl nporeccoB TpasieHu .

Pasnen 4. Ilponeccyl BBeeHus NpuMeceii B M0JyNPOBOAHNKOBbIE MATEPHAJIBI

4.1. 3axkoHomepHOCHU U MexXaAHU3IMbIL OUPPy3uU

Tepmuueckas quddysus. Mexanmsmel quddy3un atomoB B kpuctamie. Koo dumment auddyszun
IPUMECH B KpUCTasule. Y paBHEHUE AppeHnyca. OU3HKO-MaTeMaTHUeCKe OCHOBEI ITpoteccoB auddy-
3un. 3akoHsl Ouka. [(npdy3ust u3 OrpaHUYEHHOTO ¥ HEOTPaHHUECHHOTO UCTOYHUKOB. JIByXCTaquiiHas
nuaddysms.

4.2. Quzuueckue 0CHOEbl HOHHOU UMRIAHMAUUU

MaremaTndeckas Mozesb IIpoliecca HOHHOM MMILIaHTanuu. PacmpenerneHue KOHICHTPAIIMH TIPH-
MeCeH IIpy BHEIPEHUH B MUIIEHb. DQPEKT KaHAIUPOBaHUSA. AMOp(hU3aIMs U PEKPUCTALTH3AIUS 10~
JIYIIPOBOJHUKOBOTO MaTepHaia I10Ciie UMILTaHTaI|H.

Pazpen 5. ®u3uko-XxuMHUYeCKHEe OCHOBBI JIHTOTPA(PHIECKUX MPOLECCOB

5.1. Bo3zoeiicmegue uznyueHua Ha AaKMUHOYYECHEUMENbHbIE MAMEPUATbL

dotoxumMHUecKoe Bo3jeiicTBUE Ha BemecTBO. OCHOBHBIE THUITHI (DOTOXMMUYECKUX peakuuii. YyB-
CTBUTEJIbHBIE K M3Ty4ECHHUIO MaTepuanbl. DOTOPE3UCTEl, PEHTTE€HOPE3HUCTHI, JIEKTPOHOPE3UCTRI, HOHO-
pe3ucTsl. TUIIBI U CBOMCTBA PE3UCTOB.

5.2. OcHogHble npoueccol 1umozpaghuu

Omneparnuu HaHEeCceHUsI, SKCIIOHUPOBAHUS, NMPOSIBIIEHUs (poTomuTorpadudeckoro mpoiecca. Ousn-
YECKHE OCHOBBI AJIEKTPOHHO-TYYEBOW PpEHTITEHO-Iy4eBOH, MOHHO-IydeBo# nutorpaduu. JlazepHas
MuKposuTorpadus. ['onorpadpudeckas sutorpadus.

4.2. llpakTHYecKHe 3aHATHS

[IpakTrueckue 3aHATHS, SBIAICH HOPMON MHIMBUAYATHHO-TPYNIIOBOTO OOyUEHHUS, HMEIOT Iie-
JBIO YIIyOJIeHUE W 3aKperieHHe 3HAHWM, TOTYYeHHBIX B IIPOIIECCe CaMOCTOSTENbHOM paboThI, a Tak-
e CIIOCOOCTBYIOT BBISIBJICHHIO ITPEToaBaTeNieM YPOBHS MOJTOTOBKH KaXJIOTO CTyJEHTa M €ro BO3-
MOXHOCTeH. [lenpro mpakTHYecKuX 3aHSATHH SBJSIeTCS IPUOOpeTeHHe CTyIeHTaMU HABBIKOB aHAJIM3a
(¢u3MYeCKIX ¥ XUMHUYECKHUX SBICHMUM U 3(h(PeKTOB, JIeKaIUX B OCHOBE TEXHOJIOTUYECKUX IIPOIIECCOB,
OLIEHKU UX [TapaMeTpOB.

Ilepeuens mem npAKmMu4ecKux 3aHANULL

1. DHepreTnyeckue XapaKTEPUCTHKH TEPMOAUHAMUYECKHX CHCTEM.

2. 3aKOHBI TEPMOJIUHAMUKH.

3. JluarpaMMbl paBHOBECHS )KUIKOCTh-11ap B OMHAPHBIX CHUCTEMaX.

4. Jluarpammsel pazoBOro paBHOBECHs OMHAPHEIX CUCTEM.

5. Meroauka pacuera Macchl KpHCTAIM30BABIIEr0CsS KOMIIOHEHTA 110 JUarpaMMe COCTOSHU Ou-
HapHOM CUCTEMBL.

6. 3aKOHEI 3JIEKTPOXUMHUYECKOI0 OCAKACHUSA METAIIIOB.

7. 3axonsl nudPy3u.



8. Metozap! muTorpaduu B MEKPO - ¥ HAHOTEXHOJIOTHSIX.
9. OcHoBHBIE TapaMeTpsl HOTOPEIUCTOB.

4.3 JIaGopaTopHbIe 3aHATHSA

Ha60paTopHHe 3aHsATHA UMCIOT LIEIBIO yrHY6HCHH€ U 3aKpPCIIJICHUC 3HaHHfI, TIOJTYYCHHBIX Ha JICKIIU-
X U B IIporecce CaMOCTOSITEJIbHOU paGOTI)I, a TaKKe CHOCO6CTBYIOT BBIABJICHUIO IIPENIOIaBaTeIEM YPOBHA
IIOATOTOBKH KayKOOI'0 CTYACHTA B €TI0 BO3MOKHOCTEH.

Ilepeuenv 1abopamopnvix pabom
1. HccnenoBanue muarpaMMbl KUITEHUS TBYXKOMIIOHEHTHOM CUCTEMBI.
2. OU3UKO-XMMUYECKHE OCHOBHI TEPMUYECKOI0 BAKYYMHOTO HABUICHHS TJIEHOK.
3. DU3HKO-XMMHYECKHUE ITPOIIECCHI B IIEHAPHO-3MUTaKCHATEHON TEXHOIOTHHA MHKPOCXEM
4. @usuxo-xumuueckue npoueccs B mpoussogctse KMJIIT - mukpocxem.

Ortuers! o labopaTopHEIM paboTaM HHIMBUIYabHbIE U JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM
CTaHJApTOB. 3alUTa BBITOJHEHHBIX JJA00PaTOPHBIX pabOT IPOBOAUTCS BO BpeMst JTaOOpaTOPHBIX 3aHSTHA.
CTyIeHTBI JOIyCKarOTCs K BBITOIHEHHIO CIEAYIOIEH JIabopaTOpHOH paboThI MOCIIE 3aIlUThl BBIIOIHEH-
HOU paboTEHIL.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[IpenycmarpuBaeTcs UCIOJIB30BaHUE aKTHBHBIX U MHTEPAKTHBHEIX (OpPM OOyUeHHs TPH MPOBeE-
JNEHUU JIEKIIMOHHBIX, IMPAKTHUYECKUX U JTa0OpaTOPHBIX 3aHATHH. Ha MpakTHYeCKHX 3aHATHSIX TaKKe
UCIIOJIB3YETCsl TPOOIEMHO-OPHEHTUPOBAHHBIN [10IX0, CTUMYJINPOBaHUE aKTHBHOCTH ITyTEM IPHUBIIE-
YeHHUsS K 00CYXKICHHUIO MpoOieM, BO3HUKAIOIINX B IPOIlecce BBIMOJIHEHHUS 3a/laHWi, Ha JTab0paTOPHBIX
3aHATHSIX [IPUMEHSIOTCS MyJIbTUMEIHA TEXHOJIOTHH (BHICO(DUIBMBI, TPE3CHTAI[UH SJIEKTPOHHBIE allb-
OOMBI U 1p.). 3aHITHS TPOBOAITCS B aynuTopusix 331-3, 060py10BaHHBIX TEXHHUUSCKAMH CPECTBAMU
JUIS MCIIOJIB30BAHUS MYJIbTUMEIMA TEXHOJIOIUH (BUAEOMAaTEpHabl, ciaaiiasl) u 324-3, o6opyaoBaHHOR
KOMITBIOTEPHOM TEXHUKON M CPeJCTBaMU JUIsl UCIIOJIb30BaHUS MyIbTHMEIHA TexHOIorui. B mpomecce
MOJTOTOBKY K 3aHSTHSAM CTYJEHTHI HIMEIOT BO3MOKHOCTE paboTaTh B VIHTEpHETE, MOIB3YysICh pecypca-
MU KOMIBIOTEPHBIX KilaccoB Kadenpsl (a.330-3, 503-3).

6. OIEHOYHBLIE CPEJACTBA JIAA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAIIMU 10 UTOT'AM OCBOEHUSA JUCITAILIN-
HbI 1 YYEFHO-METOJINYECKOE OBECITEYEHUE CAMOCTOSTEJILHOMN
PABOTBI CTYJAEHTOB

OL{eHO'-leIE cpedcmea onA MEeKYUuieco0 KOHmpoJaa ycnesaemocmu:

a) YCTHBIN OIPOC CTYACHTOB Ha JIEKIMSX 10 H3y4aeMOMY MaTepuaiy;
0) oIleHKa BEHITIOJTHEHHUS 3aJaHUl Ha IPAKTHUECKUX 3aHATHAX;

B) OIIEHKA BBITIOJHEHMSI U 3aIIUTHI JJAOOPAaTOPHBIX PaboOT;

I') OIIEHKA BBIMOJHEHUS U 3aIUTHl KYPCOBOU PabOTHI;

1) IPOBECHUE PEUTHUHI — KOHTPOJIS.

IlepedyeHsb BONPOCOB /ISl PETHHT — KOHTPOJIS

Peiimunz-konmpone No
[TonsTHE XUMUYECKONH TEPMOJIUHAMUKH.
[lepBrIif 3aKOH TEPMOIMHAMUKH.
3akoH ['ecca.
BTopoif 3aK0H TepMOIVHAMUKH.
[loHsATHE SHTPOIHUU.
CraTucTHUecKuii xapakTep 2 3aKoHa TEPMOIUHAMUKY.
TepMoauHaMUUECKHE XapaKTePUCTUIeCKUE QYHKIIUY.
VYpasuenue ['m66¢ca — I'enbMrosisLa.
Venosus $pazoBoro paBHOBECHS F€TEPOT€HHBIX CHCTEM.
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10. IlpaBmiio a3 I'ub6ca.

11. Jlmarpamma cOCTOSIHHSI OJJTHOKOMITOHEHTHON CUCTEMBI.

12. Jlmarpamma cocTostHHs OMHApHOTO CILIaBa.

13. IlpaBuio peryara.

14. OcHoBHBIE THIIBI JHATPAMM COCTOSHHUS OMHAPHBIX CHCTEM.

15. ®a3oBble quarpaMMbl OMHAPHBIX CHCTEM COEIUHSEMBIX CBAPKOW MaTepHasIoB.
16. Tunet quarpamm GazoBOro paBHOBECHS CUCTEM IIPH Maike
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OK3aMeH IIPOBOAUTCA 110 onreTam. CTylleHT JOJDKEH ITPOACMOHCTPUPOBATH 3HAHUC (I)I/ISI/IKO-
XUMHYCCKUX SaKOHOMepHOCTeﬁ IIPOIECCOB, COCTABJIAIOIINX OtHOBy COBpeMeHHOfI TEXHOJIOTHH 3JICK-
TPOHHBIX CPEACTB, IPHUHIMIIOB TEPMOJAUHAMHUYCCKOTIO M KHHCTHYICCKOI'O OIIMCAHUA U aHaju3a TEXHO-
JIOTHYCCKHUX IIPOIIECCOB; YMCHHE OIEHUBATHL UX HapaMCETPBhI. CTYIIGHT JOJDKEH 3HATh COBPEMEHHBIC

2O SIMONL CA o LRI B

Pedmunz-xonmpons Ne2
Bunast ancopbimm.
IloBepxHocTHAas sHEeprus I'mdoea.
JKunxue pacTBOpEL.
JluarpaMma KUIICeHHS TBOHHOTO pacTBOpa.
CTpykTypa »HJIKOCTH.
CTpyKTypa *KUIKIX KPUCTAILJIOB.
OCHOBHBIE TUITBI KPUCTAUINYECKON PELIETKH.
ITponece ncnapenwus BemecTra.
Konpnencanus napa Ha HOIJIOKKE.
OU3UKO — XMMHUYECKHIE OCHOBHI KATOJHOIO PACIBUICHUS.
OU3NKO — XUMHUYECKHUE OCHOBBI HOHHO — IIJIa3MEHHOI'O PAaCIIbUICHHS.
QOU3NKO — XUMUYECKHE OCHOBBI MAarHETPOHHOT'O PACIIBIICHUSI.
Buae! u METOBI STUTAKCUH.
BrustHue GU3uKo — XUMHUECKUX (DAaKTOPOB Ha CTPYKTYPY U CBOHCTBA IJICHOK.
Mexanu3mbl 1uQy3ud IPUMECHBIX aTOMOB B TBEPIBIX TeJax.
3axonb! qupQy3un.
OcHOBHEBIE 3aKOHBI MOHHON UMIUTaHTAIUH.
Peiimunz-konmpoas Ne3
TepMonuHaMUKa XUMUYECKHX PEAKIIHH.
KuHeTnka XUMHYECKHUX PEAKIIUH.
OcaxIieHre MICeHOK U3 Ia30BOH (a3l
XUMUYecKoe OCaKIeHUEe METAJUIMYECKUX MIJIEHOK U3 PaCTBOPOB.
DIEeKTPOIPOBOTHOCTE JIEKTPOJIUTOB.
XYAMHUYECKHE MPOIIECCHI IIPH 3IIEKTPOJIU3E.
KonmdecTBeHHBIE 3aKOHBI 2JIEKTPOJIA3A.
DIeKTpoXUMHUUYECKast KOPPO3HU.
Buasl GoTOXMMUYIECKUX PEAKIIMH.
CyIIHOCTh ¥ BUIBI TUTOrpapuH.
CBoifcTBO (hOTOPE3UCTOPOB.
OcHOBHBIE TapaMeTps! HOTOPE3UCTOPOB.
CyIIHOCTH OCHOBHBIX onepanuil (poTonuTorpapuu.

6.3. Dxk3aMeH

TCHACHIIMH PA3BUTHA TEXHOJIOTUH 3JICKTPOHHUKH.

L

Bonpocel K IK3ameny
OCHOBHBIE MMOHSITHUS TEPMOIUHAMUKH.
3aKOHBI TEPMOIHHAMUKH.
Ourponus. CratrcTruecKuil Xxapaktep 2-ro 3akona. [loctynar I1nanka.
Xapakrepuctrdeckue QyHKIMH 1 TEPMOAMHAMUYECKUE OTEHIMATIBI CHCTEMBIL.
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YcnoBue paBHOBECHS TEpMOAUHAMHIYECKUX cucTeM. [Ipasuio pas ['u66ca.

JmarpaMmbl COCTOSIHUS OJJHOKOMITOHEHTHBIX CHCTEM.

Jlmarpammel cocTostHus OMHAPHOM CHCTEMBI, KOMIIOHEHTBI KOTOPOM PACTBOPHMEI B XKHAKOM
COCTOSIHUM ¥ 00pasyroT MEXaHMYECKYIO CMECh B TBEpHOM. [IpaBuio peryara.

OCHOBHBIE THIIBI THArPaMM COCTOSIHUSI OMHAPHBIX CHCTEM.

Buner ancopbumm.

TepmonuHamMugeckue napaMeTpsl TOBEPXHOCTH.

PacTBope! u nx npumenenue B rexuonoruu JC. JlnarpaMmma KUEHNS IBYyXKOMIIOHEHTHOM
CHUCTEMBI.

Buisl cBapky 1o xapakTepy GpH3HKO-XHMIIECKOTO B3aHMOICHCTBUS COEMHAEMBIX MaTepHa-
70B. Pa3oBble AUarpaMMbl OMHAPHBIX CHCTEM COEIUHSIEMBIX CBAPKON MaTepHAIIOB.
Xapaxrep (pU3HKO-XMMUUECKOTO B3aMO/ICHCTBHS IPUIIOS ¢ TOBEPXHOCTHIO MAIeEMOro
Marepuana. Tuiel nuarpaMM (azoBoro paBHOBECHS CHCTEM IIPH IIaiKe.

Kpucrammueckue peméTku. Tums! cuMMeTpry 1 BUb! pemétok. Muaexcs: Mumnepa.
HebexTr! cTpyKTypBI KpHCTaIOB. BinsHue n1edeKkToB Ha CBOWCTBA KPHCTAILIOB.
IIpocTpancTBeHHOE PACIIONIOKEHHE YACTHIT B JKUAKOCTAX. CTPYKTYpa JKHUIKHX KPHCTAILIOB
Tepmuyeckoe BakyyMHOE HalblIeHHE TOHKHX IUTEHOK. TepMoaMHaMuKa Mpoliecca HCIapeHus
Tepmuyeckoe BakyymMHOE HanbIIeHHE TOHKHX INIEHOK. KnHeTnka mponecca ncmapeHus.
3akons! Jlambepra-Knycena.

Tepmuueckoe BakyyMHOe HambuieHue. KoHIEH Al Tapa Ha TI0UTOXKKE.
DU3NKO—XUMHUYECKHUE OCHOBBI KATOJIHOTO PaCIIBIICHHS.

DU3UKO-XUMHUYECKHE OCHOBBI HOHHO-TIIA3MEHHOTO PACIIBUICHHUS.

MarueTpoHHOE pacmbUIeHHE BeecTBa. JJOCTOMHCTBA M HEJOCTATKHA METOI0B HOHHOTO
pacnbUIEHUS.

PU3UKO-XUMHYECKHE OCHOBBI SIIMTAKCHH. BUIBI snuTakcuy.

MerTobI IPOBEACHUS AUTAKCHH.

OcoBeHHOCTH CTPYKTYPEI U K TPOGU3UIECKIE CBONCTBA TOHKUX IUICHOK. BrusHue
TEXHOJIOTHUECKUX (paKTOPOB Ha CTPYKTYPY U CBOMCTBA IJIEHOK.

Huddys3us B TBepabix Tenax. Mexanusmel quddysuu.

3axons! 1uddys3un. Kospdumment qudpdy3un u ero remneparypHas 3aBUCHMOCTb.
VYpaBHeHue AppeHuyca.

Huddysus u3 orpaHUUeHHOT0 ¥ HEOr PAaHMIEHHOT0 UCTOYHUKOB. Pacuer pacmpeneneHus
KOHIICHTPAIUH IIPUMECH U ero rpaduueckas HHTepIIpeTalus.

Hcnonp3osanue nuddy3un A1 BBeACHUS IIPUMECH B MTOJTYTPOBOJHUKOBbIE KPUCTAIJIEL
CnocoOs1 mpoBeicaus auddy3un.

OcHOBHBIE 3aKOHOMEPHOCTH HOHHOM UMIUIaHTAIIUH.

ITapameTps! Iporecca u 060pyIOBaHUE JJIsI HOHHOTO JISTHPOBaHus. JJOCTOMHCTBA M HEAOCTAT-
KM HOHHOTI'O JIETHPOBaHMUSL.

Teoperndeckue 0CHOBBI XUMUYECKOTO OCAXKAECHHUS TOHKUX IUIeHOK. TepMoaMHaAMUKa XUMUYeE-
CKHX peaxiui.

TeopeTnueckue 0CHOBBI XUMHUYECKOTO OCXKICHUS TOHKUX IIEHOK. KUHETHKA XUMIUECKIX
IIPOIIECCOB.

XUMHUYECKOe OCaXICHUE MIEHOK M3 ra30BOi (asbl.

XUMHYECKOE OCAKIEHHE METAITMYECKUX IIIEHOK U3 PACTBOPOB.

OnextponuTuyeckas aucconnanus. Crnadble U CUIBHBIE 3JIEKTPOJIUTEL.
ONEKTPOIPOBOHOCTH 3JIEKTPOTIUTOB.

XUMHUYECKHE MTPOIIeCCHl IPU AJIEKTPOJIU3E.

KonuuecTBeHHBIE 3aKOHEI 37IeKTposu3a. [lonsgpuszarus.

OJNEeKTPOXUMHUYECKas KOPPO3Us METAJIJIOB. 3alUTa OT KOPPO3HH.

OCHOBHBIE TUIIBI POTOXUMUYECKUX PEAKIIHH.

CymHocTs nporecca ymtorpaduu. Bugst mutorpadum.

Tumnel, cBOHCTBA, OCHOBHBIE ITapaMeTphl (POTOPE3UCTOB.
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OcHoBHrIe oneparuu GoTouTorpaduu.

CamocTrosiTeibHAsI paboTa CTYIeHTOB

CamocrosrenpHas paboTa CTyJEHTOB BKIIOYAET 3aKPEIUICHHE TEOPETUIECKOrO MaTepuana, mojl-
TOTOBKY K BBIIOJHEHHIO U 3aIlUTE JaOOPaTOPHEIX padoT, BBIIOIHEHNE 3aJaHu 10 TEMAaTHKe MTPaKTH-
YECKHUX 3aHATHH, BBIIOJHEHHE KypcoBoil paboTsl. OCHOBAa CaMOCTOSITEIbHONW pPabOThHI - HU3yYEHHUE JIH-
TepaTypsl ¥ paboTa ¢ KOHCIIEKTOM JIEKIUH, paboTa co ClIpaBOYHO-HH()OPMAIIOHHOMN JTUTEPATYPOH.

Bonpocut 0na nposedenua KORmMpona camocmoamevHoil padonisl
HO OMOeNbHBIM PA30e1amM OUCUUNIUHDI.

Pasz(e.n 1. OcHOBBI XUMHYECKOI TEPMOINMHAMHUKH TEXHOJIOTHIECCKHUX MPOLECCCOB

1.

0 Ny B b

9.

10.
L
12.
13
14.

OJEeMEHTHI TEPMOAMHAMUKA U TEPMOJIUHAMUYECKHM MOIXO0/ K OIMCAHUIO TEXHOIOTHUYECKUX
IIPOLIECCOB ITPOU3BOJICTBA JIEKTPOHHBIX CPEICTB.

3aKOHBI TEPMOTUHAMHUKH.

CraTtucTuueckuii XapakTep BTOPOro 3aKOHA TEPMOIHHAMUKH.

XapaxkTepucTiHueckue QyHKIMH U TePMOJIUHAMUYECKHE TOTEHIMAIIBI CUCTEMBL.

VYciioBus paBHOBECHS FE€TEPOT€HHBIX TEPMOIUHAMUYECKUX CUCTEM. \

JluarpaMMBbl COCTOSTHUSI CUCTEM.

JluarpaMMbl COCTOSTHUST OJTHOKOMITOHEHTHBIX CHCTEM.

PactBops1. Cocras mapa pacTBOpOB.

JlmarpaMMbl cocTOsTHUSI OMHAPHBIX CUCTEM C OBTEKTUKOM.

JlnarpaMMbl cOCTOSTHUSI OMHAPHBIX CUCTEM ¢ 00pa30BaHUEM XUMUYECKUX COEIHHEHMH.
TepmonmHamuueckuit anayin3. Kpusble oXnaxaeHus.

Buer cBapku 110 XapakTepy (pU3MKO-XMMHUYECKOTO B3aUMOJIEHCTBHUS COSAUHIEMBIX MAaTepPHATIOB.
@azoBele nUarpaMMbl OMHAPHBIX CHCTEM COESIUHSIEMBIX CBAPKOH MaTEpHAIIOB.

Tunel tuarpaMm ¢Ga3oBoro paBHOBECHUS CUCTEM IIPH MaiKe.

Pazpnes 2. @u3nko-xumMu4decKkne npoueccsl JOPpMHPOBAHNS HOBOI (pa3bl HA MOBEPXHOCTH MO/~
JIOKKH

PNV A LN~

.

2

10.
11.
12.
13.
14.
15.
16.
1

TepmomuHamMuyeckue mapaMeTphl IOBEPXHOCTH.

3aKOHOMEPHOCTH U MPUPOJA afCcOpOLUH.

3aKOHOMEPHOCTH U NIPUPOJA aATE3UH.

TepmonuHamMuka 06pa3oBaHus 3apo/IbIIECH IIEHKH.

MexaHu3M ucnapeHusi METaNIOB B BaKyyMe.

Wcnapenue criiaBoB 1 XMMHUYECKUX COEIUHEHUH.

3aKkoHBI pacipeie/ieHIs] KOHACHCHPOBAHHOTO BEIIECTBA Ha MOJIOXKKE.
DNEeKTPOHHO-Ty4YeBBIC U JIa3€pHbIE METOIBI HCIIAPEHNUS.

Karonnoe, noHHO-ITa3MEHHOE, MATHETPOHHOE PACIIBUICHUE.
Kunerrnka XuMU9ecKuX peaKui.

XuMmUgecKoe OcaxIeHue U3 razoBoi (aspl.
XAMHYECKOE OCKICHUE U3 KUIKOH (Dasbl.
XUMUYECKHE MPOIIeCChl IIPH JIEKTPOIIU3E.
KonnuecTBeHHBIE 3aKOHBI 2JIEKTPOIH3A.
ONEeKTPOXUMHYECKast KOPPO3Us METAILIOB.
['omosmuTakcus, reTepo3NUTaKCHs, XEMOJIIATAKCHUS.
DnuTaKkcus U3 Ta30BOM, XUIKOM U TBepHoH (aszbl. MosieKyIsipHO-Ty4deBas SIUTAKCHUSL.

Paznen 3. ®u3uKo-XUMHYECKHE MPOLECCH] YAAJEHNS BelecTBA ¢ MOBEPXHOCTH TBepAoil da3bl

¥
2

W

Bupl v MCTOYHHUKH 3arpsi3HEHUN.

OCHOBHBIE ITPOIIECCHl OYUCTKHU OJYIPOBOJIHUKOBLIX, JUIJIEKTPUIECKUX U METAJUIMYECKHX IT0-
BEPXHOCTEN.

3aKOHOMEPHOCTH JKUIKOCTHOI'O TPABJICHUS.

AHH30TPOIIHOE TPABJICHHUE.



5. T'azoBoe TpaBicHueE.
6. VoHHO-ITa3MeHHOE U ITa3MOXUMHYECKOE TPaBIIEHHE.
7. PeakTHBHOE HOHHO-TINIA3MEHHOE TPABJICHHUE, PEaKTHBHOE HOHHO-JIYYeBOE TPaBICHHE.

Pazpen 4. Ilpoueccrr BBegeHNs NpuMeceii B NOIYIPOBOIHUKOBbIE MATEPHAIbI
1. Mexanu3msl 1uddy3un aTOMOB B KPUCTALIE,

@Pu3uKo-MaTeMaTHYeCKUE OCHOBHI MpoeccoB auddys3um.

Huddysns U3 orpaHIYEeHHOr0 U HEOTPAHWMIEHHOTO HCTOYHHKOB.

JByxcraauiinas nuddysus.

Matemaruueckas MozeIIb IpoIiecca HOHHOM HMIUTAHTALIAH.

Pacmpenienienne KOHIEHTpAIUK IpUMECEi IPH BHEAPEHUHI B MUILICHb.

O s B

Pazpen 5. @usuko-xuMHuYecKHe 0CHOBBI JUTOrPAa(UIECKHX MPOIECCOB
1. @oroxummyeckoe BO3ACHCTBUE Ha BEIIECTBO.
OCHOBHBIE TUITBI (POTOXUMHUYUECKHX PEAKIIHA.
DOTOPE3UCTEI, PEHTT€HOPE3HUCTEL, JIEKTPOHOPE3UCTHI, HOHOPE3UCTEL
Tumnsl 1 cBoHicTBa (HOTOPE3UCTOB.
Omnepanuy HaHeCeHHUs, SKCIIOHHPOBAHMUS, MIPOSIBIEHUS (HOTONIUTOrpahuIecKoro mporecca.
DusnuecKkue OCHOBBI 2JIEKTPOHHO-TTyIeBOM PEHTI€HO-Ty9eBO, HOHHO-Ty4eBOH TUTOTrpaduH.
JlazepHast MUKPOJTHTOrpa(UsL.
I'onorpaduueckast mutorpadus.

0N [ B LB B

Buns! korTposs CPC mpeamnosararor:

- meKyuuti KORTPOJIb Ha JICKIHAX, IPAKTUYECKUX U Ta00PaTOPHBIX 3aHATUIX;

- MeKyuutl KOHTPOJIb, KOTOPBIA MperoaraeT y4eT oobeMa, CBOeBPEMEHHOCTH M Ka4eCTBA BhI-
nonHerus CPC no AucuuIIMHEe IpU IPOBEACHUN PeHTUHT-KOHTpos. Pesynsrarel CPC oneHMBarOTCS
B Oajmax pedTUHra, BXOJSIIIMX B CTPYKTYPY OOIIEH OLEHKH.

B xagectse popm konTpons CPC MoryT GBITE HCIOIB30BAHBI: 3KCIIPECC-OIPOC HA JTEKIMOHHBIX U
NPaKTUYECKUX 3aHATUSAX; TEKYUIMH YCTHBIM BBIOOPOUYHBIH ONpPOC HA NMPAKTHUECKUX 3aHATHIX; WHIHU-
BUAyanbHoe cobecenoBanre. PopMBl OTUETa CTYJCHTA O Pe3yJibTaTaxX BBIIOIHEHHS CaMOCTOSATEIbHOM
paboTHI: KOHCIEKTHI, PACYETHO - rpadudeckas paboTa, 0630ps! HHGOpMAIUH, rpagudeckoe IpeCcTaB-
JICHHE U3yYEeHHOro y4eOHOro MaTepuana.

Pacuémmno-epagpuueckaa paboma

I1enpto BEITOTHEHUST pacUETHO - rpagyecKoil paboThl SIBISETCS OCBOEHHE METOUKY aHAIN3a
auarpamM (a3oBOro COCTOSIHMS MHOTOKOMIIOHEHTHBIX cucteM. PaGoTa opopmisercs Ha nuctax Gpop-
mara A4 (MS WORD, Times New Roman, kerns 14; 1,5 uatepsaina).

7. YAEBHO-METOJNYECKOE 1 UTH®OPMAITMOHHOE
OBECHEYEHME JUCIUITJINHBI

a) OCHOBHAS JIUTEpaTypa

1. Forrmraiiy, I'. ®usnko-XuMUYecKre OCHOBEI MaTepHanoBeAeH s [DnekTpouuslit pecype] /T
D'otrimnraiiy; nep. ¢ aarin. K.H. 3onotoroi, [1.0. Yapkuna nop pen. B.IT. 3nomanosa. - 2-¢ u3g. (9:1.). -
M.: BMHOM, 2014. - 403 c.. - ISBN 978-5-9963-1327-3.

Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785996313273.html.

2. Menuxos, 1.B. ®u3uko-xuMuyecKas 3BOJIFOLMS TBEPIOTO BELIeCTBa [ DIEKTPOHHEIA pecypc] /
N.B. Menuxog. -3-e uzn. - M.: BUHOM. Jlaboparopus 3uanwmit, 2014. - (Hanorexnonorun. - ISBN
978-5-9963-2532-0.

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

3. I'pe3yHOB, B.1. ®usnyeckast xumus [DIeKTPOHHEIHA pecypce] : yueb. mocodue / B.W. I'prizy-
HOB, 11.P. Kyzees, E.B. Ilosipkosa, B.U. ITonyxuna, E.b. I1labnosckas, E.1O. [Tpuitmax, H.B. ®upco-
Ba. - 2-e u3., crep. - M.: ®JIMHTA, 2014. - 251 c. - ISBN 978-5-9765-1963-3.

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




0) monmonHUTEIbHAS IUTEPATYpa

4. bapsiGun, A.A. OU3MKO-TEXHONOIHYECKHE OCHOBBI MAKpPO-, MHKDO - HAHO3JIEKTPOHHKH :
y4eOHoe nocobue Ju1st By30B 110 Hampasnenusm 210100 "Dnexrponnka u HaHosJekTpoHuka", 211000
"KoHcTpynpoBanue i TeXHOIOTHs 3JIEKTPOHHBIX cpecTB", 222900 "HaHOTeXHOIOMHY 1 MHUKPOCHC-
TeMHas TexHuKa" / A. A. Bapei6un, B. 1. Tomumun, B. Y. [1lanosaos ; mox o6, pen. A. A. bapsl-
6una.— Mocksa: @usmariut, 2011 .— 782 ¢. : wi., Tabn.— ISBN 978-5-9221-1321-2. (bubmmoteka
Bal'y).

5. bapei6un, A.A. U3HKO-TEXHOIOTHYIECKUE OCHOBBI MAKpPO-, MHKPO - 1 HaHO3JIEKTPOHHUKH
[Onexrponnsrit pecype] / Bapeibun A.A., Tomumus B.J., Illanopanos B.U. - M. OU3MATIINUT,
2011. - 784 c. - ISBN 978-5-9221-1321-2.

Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785922113212 html.

6. lanmepun, B.A. [Tpoliecchl m1a3MeHHOTO TPABICHHS B MHUKPO - 1 HAHOTEXHOJIOTUAX [DIeK-
TPOHHEBIH pecypc]: yueOHoe nocobue / B.A. I'anmepun, E.B. Jlanunkus, AWM. Mouanos; mox pen. C.II.
Tumomenkoga. - 3-e u3z. (a11.). - M.: BUHOM, 2015. - (Hanotexnonorun). - ISBN978-5-99632129-2.
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785996321292 . html.

7. Akynenok, M. B. BeezieHue B poliecchl HHTErPaIbHBIX MHKPO - U HAHOTEXHOJIOTUH : yueOHOoe
nocobue st By30B: B 2 1./ T. 2 : Akynenok M. B., Auznpees B. M. u Jp. TexHOJIOrHYECKHE acIIEeKTHI.
M., BUHOM, 2011.

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

8. Bymnoposa, I'.B. OCHOBEI XUMHUYECKOH TEPMOIMHAMHUKE (K Kypcy GU3MYECKON XUMHUH)
[OnexTponmbIit pecypc]: yuebHoe nocobue / I'.B. Bymumoposa, 10.T. lanamernuaos, X.M. Spomes-
ckad. - Kazans: Msnatenscrso KHUTY, 2011. - 218 ¢. - ISBN 978-5-7882-1151-0.

Pesxum nocryna: http://www.studentlibrary.ru/book/ISBN9785788211510.html.

9. llerenun, A.JI. Hennrelinas TepMoIuHAMUKa HEPABHOBECHBIX CHCTEM [OnextponHsIit pecype] :
Yuebnoe nocobue / A.JI. [Terenun. - M.: UznatensctBo MI'TY mm. H.7D. baymana, 2014. - ISBN978-
5-7038-4052-8.

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

10. Koponés, M.A. TexHONOTHs, KOHCTPYKIHH K METOJIbI MO/IETHPOBAHHS KDEMHHEBBIX HHTE-
TpaibHbIX MUKpocxeM: B 2 4. . 1: TexHomoruyeckue NpoLecchl H3rOTOBIEHUS KPEMHHEBBIX HHTe-
TPalIbHBIX CXEM M MX MOJeIupoBaHue [D1eKTponHbIi pecype] / MLA. Koponés [u ap.]; mox o6imeit
pen. 4i.-kopp. PAH npo¢. 10.A. Hamneirusa. - 3-e u3z. (511.). - M.: BUHOM, 2015. - 400 c. - ISBN
978-5-9963-2904-5.

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

11. Ackanckuit, A.A. OU3UKO-XUMHSA TOTUMEPHBIX MATEPHATIOB ¥ METOIBI UX HCCIIEN0BAHAS
[Onextponnsii pecype]: Vae6Hoe uznanme / [Tox o6mr. pen. A.A. Ackanckoro. - M.: U31aTenbeTBO
ACB, 2015. 408 c. - ISBN 978-5-4323-0072-0.

Pexxnm noctyma: http://www.studentlibrary.ru/book/ISBN9785432300720.html.

B) HHTEPHET - PECypPCHI

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. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIINHBI

3aHATHS IPOBOJIATCS B ayAMTOPHAX 331-3, 060pyNOBAHHBIX TEXHUYECKHMH CPEICTBAMHE IS HC-
TI0JIb30BAHUA MYJIBTHUME/IHA TEXHOJIOTHA (BHICOMATEPUANBI, claiapl) U 324-3, 060py 0BaHHON KOM-
NBIOTEPHOM TEXHUKOW M CPEJCTBAMM JUIS HCIOJNB30BAaHUS MYJIBTHMEIMA TEXHOJNOTHH. B mporecce
TIOJTOTOBKHM K 3aHSATHSIM CTYICHTBI HMEIOT BO3MOKHOCThL paboTtath B VIHTepHETE, MONB3YICh pecypea-
MH KOMITBIOTEPHOrO Kinacca kadeapsr (a.330-3).
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Penensent
3aM. TJIABHOTO MHXKEHEPA 110 MOATOTOBKE
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I[Iporpamma paccMOTpeHa U o7io0pena Ha 3acenanuu Kadenpsr BOCT

[IpoToxom Ne 4 or 7©. 7Z 2015 roma ja—
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PaGo4as mporpaMmma paccMOTpeHa i 000peHa Ha 3aceJaHuH y4e0HO-METOANYESCKOM KOMUCCHH Ha-

3aBemyrommuii kadenpoit Cymxosa JL.T.
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ITpotokon Ne 4 or 7©. 7% 2015 roxga S

JIUCT NEPEYTBEPKJIEHUA
PABOYE MPOI'PAMMBI JUCHUTLIMHBI (MOAY JISA)

[Ipencenarens komuccuu Cymixosa JI. T.

Pabouas mporpamma on1o0peHa Ha yueOHBIN TOJ1
I[Tporokou 3acenanus kadpenpbl Ne oT roga
3aBenyromuit kadempoit

Pabodas mporpamma onoOpeHa Ha yueOHBIH Tox
ITporokon 3aceqanus kadenpbl N oT roga
3aBemyrommuii kadempoit

PaGouas mporpamMmma ogoOpeHa Ha y4eOHBIA o
[Tporokoi 3aceqanus kapenpsbl Ne oT roga

3aBemyromuii Kapenpoi




