


1. Iesap 1 ni1aHUpPYyeMBble pe3yJIbTAaThl 0CBOCHUS M CIMIIIMHBI (MOLYJI51)

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

— OIIK-1. CnocobeH aHaIM3UPOBaTh, HMHTEPIPETUPOBATh MU 0000IIATH pPE3YIbTATHI
9KCHEPUMEHTAIbHBIX U PACUETHO-TEOPETHUECKUX PA0OT XMMUYECKOH HAIIPABJICHHOCTH.

—OIIK-2. CnocoGeH mNpoBOAMTH XHUMHUYECKHH SKCIEPUMEHT C HCIIOJb30BaHHEM
COBPEMEHHOr0 000py10BaHMsl, COOJII01asi HOPMbI TEXHUKU O€30IaCHOCTH.

—IIK-1. Crocoben miaHHpoBaTh pabOTy M BBIOMpATh a/leKBAaTHBIE METOJbI PELICHUS
HAY4YHO-HUCCIIEJ0BATENIbCKUX 3a/1a4 B BBIOPAaHHON 00JIACTH XUMHM, XMMUYECKON TEXHOJIOIUU UIIH
CMEKHBIX C XUMHEN HAayKaX.

PesynbraramMu 0CBOEHUS IUCLUUIUIMHBI ABJIAIOTCS CIEIYIOIIAE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIIUN:

HOIIK-1.1. Cucrematusupyer U aHATU3UPYET PE3yJIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,
HaOJII0/IeHU I, U3MEPEHUH, a TAK)KE PE3YyJIbTAaThl pACYETOB CBOMCTB BEILIECTB U MaTEpPUAJIOB.

HOIIK-1.2. TIpennaraer HHTEPIPETALMIO PE3YyIbTAaTOB COOCTBEHHBIX JKCIIEPUMEHTOB U
pacueTHO-TEOPETUUYECKUX PA0OT C HCIOJIb30BAHUEM TEOPETUYECKUX OCHOB TPAAMLIMOHHBIX U
HOBBIX Pa3/Ie€]I0B XUMHH.

NOIIK-1.3. @opmynupyeT 3aKIIOU€HUs U BBIBOABI 110 pe3yJbTaTaM aHalIu3a
JUTEPATYPHBIX JAaHHBIX, COOCTBEHHBIX SKCHEPUMEHTAIbHBIX U PACYETHO-TEOPETHUYECKUX paldoT
XAMHYECKOW HAPABIECHHOCTH.

HOIIK-2.1. PaGoTaeT ¢ XMMHUYECKMMH BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKH
0€30I1aCHOCTH.

NOIIK-2.2. Mcnonb3yeT CyUIeCTBYIOIINE U pa3padaTbIiBacT HOBbIE METOJUKHU MOTyUECHUs
U XapaKkTepu3allMd BEHIECTB W MAaTepHaloB Ui pEUmIeHHs 3amad  [poecCHOHATBHON
JESATEIIBHOCTH.

NOIIK-2.3. TIlpoBoauT HCCIAEAOBAHUSA CBOMCTB  BELIECTB M  MAaTepHalOB  C
UCIIOJIb30BAaHUEM CEPUIHHOIO HAYYHOTO 000pYI0BaHMSL.

UIIK-1.1. Pa3pabarbiBaeT cTpaTeruio HayYHbIX HCCIEJOBAHUMN, COCTABIAET OOIIMI TUIaH
Y JIeTabHbIE TUIAHBI OTACIBHBIX CTalNN.

NIIK-1.2. BeiOupaet 3kcriepuMEeHTAIbHbIE U PACUETHO-TEOPETUUECKUE METO bl PEIICHUS
MIOCTaBJIEHHOW 3a/1a4M, UCIIOJIb3Ys JOCTH)KEHUS COBPEMEHHON XMMUYECKON HAyKH, U UCXOS U3
UMEIOLINXCS, MaTepUaIbHbIX, HHOOPMALIMOHHBIX U BPEMEHHBIX PECYPCOB.

2. 3a1a4u 0CBOEHUS JMCUUIIIMHBI

— Hayuntbcst moHuMaTh (u3MUECKHEe W XMMHUYECKHE KOHUEMIUH IeJIeHAIpPaBIE€HHOTO
(GopMHpOBaHHUS COCTaBa U CTPOEHUS MeK(a3HbIX TPAHUL,

—YMerb BbIOMpaTh  OIKCIEPUMEHTAIBHBIE M  PAcueTHO-TEOPETUYECKHE  METO/IbI
VCCJIEIOBAHMSI TIOBEPXHOCTHBIX SIBJICHUM, MCIONb3Yys JOCTH)KEHHUS COBPEMEHHOM XMMHUYECKOMN
HayKH U TE€XHOJOTHH MOJYIPOBOJHUKOBBIX CTPYKTYp, UCXOJS M3 UMEIOIIUXCS, MaTepHaJIbHBIX,
UH(POPMALIMOHHBIX U BPEMEHHBIX PECYPCOB;

— OBnageTh KyJIbTYpOW IUIAHUPOBAHMS WCCIECIOBAHUN, TONYYCHUS W 00pabOTKH
pE3yJIbTAaTOB HAYYHBIX IKCIIEPUMEHTOB.

3. MecTo aucuuMnaunbl (MOayJisi) B CTPYKTYype 00pa3oBaTe/IbHOI MPOrpaMMblI

JlucuumiuHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMmel, (Qopmupyemoin
YY9acCTHHUKaMHU OOpa30BaTENIbHBIX OTHOIICHWH, TIpeAsiaraeTcsi OOydJaronuMcs Ha BBIOOD.
JlucuumninHa BXOAUT B MOAYJIb XUMHSI MaTEPHAIIOB.

4. CemecTpbl 0CBOEHUSA U (DOPMBbI IPOMEKYTOUYHON ATTECTANUM MO IUCHUIIIHHE

CemecTp 7, 5K3aMeH,;
CemecTp 8, 3a4eT ¢ OIEHKOM.



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJIA 0CBOCHUA NUCHUIIIMHBI

Jljis ycTienrHoro OCBOCHUS JUCIHUILIMHBL TPEOYIOTCSl KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
X0/JIe OCBOEHHS 00pa30BaTeIbHBIX IPOTPaMM MPE/IIECTBYIOUIETO YPOBHS 00pa30BaHMUS.

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIOTCS pe3ylbTaThl OO0y4YeHHsS IO
CIICYIOIIUM JAUCIHUILTAHAM: (PU3NYECKAsT XUMUS, HEOPTaHUYECKasT XUMUS, PUZNKO-XUMHICCKHE
METO/IbI aHAJIH3A.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM QUCHUIIHHBI (MOTYJIA)

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTaBIISET 6 3.€., 216 4acoB, U3 KOTOPHIX:
— eknud: 32 4.;
— npaktuyeckue 3auatus: 0 u.;
— 1abopaTopHbIe PaboTHI: 32 .
B TOM YHCJIC ITPAKTHYECKas MOAr0TOBKa: 32 4.
O0BeM caMOCTOSTENBHOM pabOTHI CTYIEHTA ONPEACIICH Yy4eOHBIM IUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. Brenenue.

3ajauu, LEIu U CTPYKTypa Kypca. 3Ha4eHHE IIOBEPXHOCTHBIX SIBJICHUH Ul COBPEMEHHOMN
MHUKpO3JIEKTPOHUKU. TeopeTuueckre U NpuKIaJAHbIe MPoOIeMbl UCCIEA0BAHUS TOBEPXHOCTHBIX
SIBJICHUU.

Tema 2. [Ipouecchl yaaieHus BELIECTBa ¢ HOBEPXHOCTU TBEPJIOTO TENA.

Ponp peakiuii pacTBOpeHHs TBEpAOro Tena (TpaBiIeHUs] MOBEPXHOCTH) B TEXHOJIOIMHU
IIOJIYIIPOBOJIHUKOBBIX CTPYKTYp. [IOHATHS «CyXOro» u «MOKpOIro» TpaBJICHUS.

2.1. PacTtBopeHue TBepAbIX Ted B kHUIAKOH cpene. PopmaibHas KMHETHUKA: XMMUYECKOE
pPaBHOBECHE CKOPOCTh pEaKIMM, MNOPSAIAOK pEeaklud, MOHO- U OUMOJIEKYJISIpHBIE pEaKIUH.
[IpoTekanue peaklMM pacTBOPEHUs B KUHETHYecKOM oOnactu. KuHeTnka mHOBEpXHOCTHOM
PEeaKIUu C TOYKH 3PEHHS TEOPUU aKTUBUPOBAHHOIO KOMILIEKCA.

J1dPy3noHHO-KOHBEKTUBHBIN KOHTPOJIb IPU PACTBOPEHUH TBEPABIX Tel: 3aKOHbI DuKa,
b dy3noHHast TEOPHUsI reTEPOreHHOro B3aUMOJICUCTBHUS, b dy3nOHHBIN u
rupoAMHaMudeckuii ciaou. CKOpOCTh NIepeHoca YacTUl] JBMXKYILEHcs XuiakocTbio. OOmiee
ypaBHeHHE KOHBEKTMBHOU auddy3un. Tommmua nuddy3HOro ciosi U CKOPOCTh XUMHUYECKOM
peaK1uy Ha IJJACTHHE U Ha BPallaloIIeMCcs JUCKE B YCIOBHIX IPUHYAUTEIbHON KOHBEKIINH.

Kunernka peakiuii pacTBOpeHHs! B IPOMEKYTOUHOM obnactu. BriBoa u aHanu3 odiero
KHHETHYECKOTO ypaBHEHHUs, TpapuuecKue MoCTpOeHHUs.

@akTOpBl, ONPENEISAIOIINE MEXaHU3M IMPOTEKAHWS XUMWUYECKOM peakuuu. BHentHue
NPU3HAKH, TI0 KOTOPBIM MOKHO C/I€1aTh BBIBOJA 00 00J1aCTH MPOTEKAHUS PEAKIIHH.

TepmoanHaMHuUeCKOe ONMMCAHNE BO3HUKHOBEHMS SIMOK TPABJIEHUS M LIEHTPOB OKHMCIICHUS
Ha quciokanuax. KuHemarndeckas Teopusi pacTBOPEHHs KPUCTAIUIOB; aHU30TPONMSI CKOPOCTHU
pacTBOpeHMs U orpaHka. KnHemarnueckue BOJIHBI M POJIb COCTaBa TPABUTENS IPU PaCTBOPEHUU
¥ 00pa30BaHMUU SIMOK TPABJICHHUS.

Tunsl nedekToB, rIyOMHA HApPYIIEHHOTO CJ0S, BO3HHUKAIOLIETO MPU MEXaHUYECKON U
XUMHKO-MEeXaHU4Yeckol 00paboTke TBepIbIX Ten. M30TporHoe M aHM30TPOIHOE PAacTBOPEHHE
KpucTauioB. Teopust MOJMPOBKH; METOABI W YCTPOMCTBA Il TPABICHUS W IOJIUPOBKHU.
[Tpuniune! mogdopa coctaBa TpaBUTENIeH (MOIUPYIOLINX, CEIEKTUBHBIX, HE CEIEKTUBHBIX ).

2.2. TpaBneHue TBEPIBbIX TEJ B Fa30BOM Cpelie.

Mertoabl «cyxoro» TpaBieHus: obmue nousaTus. Kiaccudukanus u Heo6X0AUMOCTh UX
pa3BUTHSA; UX JOCTOMHCTBA M HeJocTaTKU. TpaBieHue B razax (0e3 WM ¢ DJIEKTPOHHBIM U
Ja3epHbIM BozaeiicTBHEM). OcOOEHHOCTH TIa3MEHHOTO TpaBiieHUsl. OCHOBHBIE XapaKTEPUCTHKH



HU3KOTeMIlepaTypHOi mia3mbl. Knaccudukanmss miaasMEHHBIX METOJIOB IO  (DU3UKO-
XUMHYECKOMY MEXaHU3MY B3aHMOJEHCTBUS ¢ MOBEPXHOCThI0. KOHTpOIIb Mpoliecca TpaBlieHus U
ONpE/C/ICHUE €ro KOHEYHOM TOYKM (II0 BPEMEHM TPABIEHUS, MAacC-CIIEKTPOMETPUUECKOE
orpeziesieHue, ONTHKO-CIIEKTPAIbHBIE METO/bI).

Tema 3. DneKTpOXMMHUECKOE HAHECEHUE U YA AJIEHUE BELLECTBA C IOBEPXHOCTU TBEPJIbIX
TEeJI B )KUJIKOH Cpejie.

Posb 25IeKTpOXUMUYECKUX METOJIOB B (JOPMUPOBAHUU TpaHHUIl pazuena (a3 u o0padoTke
MOBEPXHOCTU TBEPBIX TEJ, IPH MOTYYECHUH CTPYKTYp Ha OCHOBE MOJIYNPOBOJHUKOB. OCHOBHBIE
O0COOEHHOCTH MOJIYIPOBOJHUKOBBIX 3JIEKTPOJIOB 10 CPABHEHUIO C METAIIINYECKUMH.

3.1. OcHOBHBIE MTOHATHS SJICKTPOXUMHHU MOTYIPOBOJTHUKOB.

[Ipupona ckaukoB TOTEHIMAada Ha TpaHMmax pasznena ¢a3. CrpoeHue ABOWHOTO
JNIEKTPUYECKOTO CJIOS W paclpesesieHue 3apsija U rajibBaHU-(BHYTPEHHEro) MOTEHLMana Ha
IrpaHULE pa3fela IOJYNPOBOJAHUK — 3JekTpoiaur. CyMMapHass €MKOCTb KOHTaKTa
MOJIYIPOBOJHUK — DBJEKTPOJUT. JlOoKa3aTenbCTBO CBSI3W KHWHETUKM aHOJHOTO Ipoliecca
pacTBOPEHMSI OIYIIPOBOJHUKOB C KOHLIEHTpAaLMEN JbIPOK, @ CKOPOCTH KAaTOIHBIX IIPOLIECCOB — C
KOHIIEHTpaIEel JIEKTPOHOB.

Tunsl  nmomsipuzaumu U mnepeHanpsbkeHus.  DyHIaMEHTaJIbHOE  ypaBHEHUE
9JICKTPOXUMHYECKOM KHUHETUKH (BbIBOM). YpaBHeHue Tadens, xodbdumumenter Tadens.
Kuneruka s1€KTpOAHBIX peakUuid NpHU 3aMENJICHHOW 3JIEKTPOXUMUYECKOM cTaguu (C TOYKH
3peHUs] TECOPUH 3aMEJICHHOTO 3apsi/ia): KHHETHKA PEaKlUU ¢ y94acTHUeM CBOOOTHBIX AJIEKTPOHOB,
KMHETUYECKOE YPAaBHEHUE [TOJIHOTO TOKA Yepe3 IPaHUILy MOJIYIPOBOJAHUK — 3JIEKTPOJIUT. AHAIU3
ypaBHEHHUS MOJIHOTO TOKa. ['paduyeckas 3aBUCUMOCTD MOTEHIIMAT — TOK.

3.2. AHOAHBIE IPOLECCHI.

AHOIHOE pacTBOpEHHE METAIJIOB W  MOJYNPOBOAHMKOB. Teopus  mpoiiecca
aHoaupoBanus. YpaBHeHnue [tonrepuryneia U berna. CTpoeHue aHOIHOTO OKCHAQ, PEKUMBI
(dbopMUPOBaHUS aHOIHBIX OKCHJIOB.

3.3. Karognsble mpouecchsl.

Karoanble mporecchl Ha MOJXYNPOBOJAHMKOBBIX 3JEKTPOJAX: BbBIACIECHUE BOJIOPOAA,
AIIEKTPOOCAXKICHNE METAIIJIOB U CIUIABOB, MIpe/iebHasl INIOTHOCTh TOKA.

Tema 4. PaBHOBecue Ha TpaHMIIE TBEpPAOE TEJIO — PACTBOP LEJICHANPABICHHOE
(dbopMUpOBaHUE COCTaBa U CTPOEHUS MeK(a3HBIX IPaHUl] (TOBEPXHOCTH).

4.1. TepMoaMHAMUYECKOE U KUHETHUECKOE ONMCAaHUE KOPPO3UH.

TepMmonnHaMuka Mex(a3HbIX TPOILIECCOB: HE3aBUCHMOE IPOTEKaHHE COMPSIKEHHBIX
peakuuil OKHUCIIEHHS W BOCCTAHOBJICHMS, B3aUMOCBSI3b HX PaBHOBECHBIX DJIEKTPOJIHBIX
MOTEHILIMAJIOB CO CTAallMOHAPHBIM (KOPPO3MOHHBIM) MOTEHLIMAJIOM M CKOPOCTHIO KOPPO3HUHU.
[Tpuniun noctpoenust auarpamm Ilyp6e. W ux npumeHeHUs Uil OLEHKH BO3MOXHOCTH
NPOTEKaHUs W THUIa KOPPO3UOHHOro mpolecca. KuHeTnueckue ypaBHEHHMsI, OMNMCHIBAIOILIUE
KOPpPO3MI0O C KHCIOPOAHOM M BOJOPOJHOM Jemnossipu3aneil, OCOOCHHOCTH KOpPPO3UHU
MOJIYTIPOBOTHUKOB.

4.2. ®opmupoBaHHE TOBEPXHOCTHOI'O CJIOS, TPAaHUIIA TBEPAOE TEIO — PACTBOP.

[Ipumenenue nuarpamm [lypOe asst OlleHKH cOCTaBa rPaHUILIBI AIEMEHTHOE TBEPAOE TEJO
— pacTtBOp. BO3MOXHOCTM M HEIOCTaTKM TEPMOJAMHAMUYECKOTO TMOAXOAAa s OINMCAHUA
MIPOLIECCOB HAa TpPaHUIE MHOTOKOMIIOHEHTHOE COEJIMHEHHE — pacTBOp. TepMoAMHAMHKA U
KHHETHKa MeX(]a3HbIX IpOLECCOB: PaBHOMEPHOE, CEJIEKTHBHOE U IICEBAOCEIEKTUBHOE
pactBopenue (OKUCICHHE, pa3pylleHHe) HWHTEPMETAUTMUSCKIX CcoeAuHeHud. Pacuer wu
noctpoenne auarpamm tuna Ilyp6e wu oOmas MeTtoauka OIEHKH (pa3oBOro cocrasa
MOBEPXHOCTHOTO CJIOSl Ha MPpUMeEpPE MOITYIpoBOAHUKOBBIX coenunenuit Il —V, Il — VI, IV — VII
rpyni. Mexanusm (GOpMHUPOBaHUS JIEMEHTHON (OPMBI JIEKTPOIOIOKUTEILHOIO KOMIIOHEHTA
Ha Mex(da3HOU rpaHuIe.

4.3. ®opMHUpOBaHUE MPUIIOBEPXHOCTHOTO CJIOSl, TpaHHIa O0bEM TBEPAOro Tejla —
MTOBEPXHOCTHBIN CIION.



TepmoannaMuka TBepA0(A3HBIX peakiMii Ha I'paHHIIE TBEPAOE TEJIO — MOBEPXHOCTHBIN
CJIOM; YTOYHEHHE COCTaBa IOBEPXHOCTHOIO CJIOS C Y4E€TOM BO3MOXKHOCTH IPOTEKAHUS TAaKHUX
peakuuii. OOOCHOBaHHME BO3MOXHOCTH CYHIECTBOBAHHS IMEPEXOJHOTO (IIPUIIOBEPXHOCTHOTO)
CJIOSl KpUCTaJlJIa C HAPYIIEHHBIM CTEXMOMETPUYECKUM COOTHOLIEHUEM KOMIIOHEHTOB. Mozemn
CTPOCHHUSI M COCTaB NPUIIOBEPXHOCTHOTO CJIOSI B 3aBUCMMOCTH OT BHeIHUX (akropoB (pH,
BEJIMYMHA DJIEKTPOAHOTO IOTEHIMaNa) M IpHUPOJbl BellecTBa. Pacdyer NpOTSKEHHOCTH
MPUITOBEPXHOCTHOTO CJIOS C MO3UIMU AU(P(PY3NOHHBIX MPEACTABICHUI.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texymuii KOHTPOJIb IO MUCHUIUIMHE IPOBOJUTCS ITYyTEM KOHTPOJIS IOCEIIaeMOCTH,
NPOBE/ICHUS] TECTOB IO JICKIIMOHHOMY MaTepHally, BBITOJHEHHS TEOPETHYSCKHX M PacUETHBIX
JOMAITHUX 3aJaHHii, OTYETOB MO JaboparopHbIM paboram, u ¢ukcupyercs B Gdopme
KOHTPOJILHON TOYKH HE MEHEE OJIHOTO pa3a B CEMECTp.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTEPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

3a4eT ¢ OLIEHKOH B CEbMOM CEMECTpe MPOBOAUTCA B (OPME TECTUPOBAHUS M 3aAILUTHI
WHIMBHYJIbHOTO 3a/aHus (3alaHue JTAaeTCs 3a MECAl] 10 3aveTa KaXIOMYy WHIUBHIYalbHO).
3aaHus TecTa COOTBETCTBYIOT KOMIIETEHTHOCTHON CTPYKTYpPE AUCLUILIMHBL. TecT Bkiarovaer 12
3amanuii. [IponomkurensHocts TectupoBanus 30 munyT. OOMmIast MPOAOIKUTEIBLHOCTh 3a4eTa -
1,5 gaca.

Bompocsl Tecta HOCAT TeopeTHdeckuil xapaktep (Ha COOTBETCTBHE, MHOYKCCTBEHHBIN
BoIOOp, mposepsitone MOIIK-1.1 u MOIIK-1.3). HekoTtopble 3agaHusi TEOPETHYECKOIO
XapakTepa HOCAT MPOOJIEMHBIN XapaKTep U MPEAIoIaraloT OTBETHI B pa3BEPHYTOU opme.

WupuBuyanbHOe 3ajlaHUe HalpaBiIeHO Ha OleHKy cdopmupoBanHoctu HOIIK-1.2,
WIIK-1.1, MWIIK-1.2 wu mnpeanonaraetr 3HaHWE TNPHHIUIOB TIOCTPOCHUS  JUArpaMM
MHOTOKOMIIOHEHTHOE Coe[uHeHne — pacTBop (PH) M yMeHHe WX HCIOJIB30BaTh Ui 1MoA00pa
ycnoBHiA Ipy GOPMHUPOBAHUH (Pa30BOTO COCTaBA TIOBEPXHOCTH B KHUIKHX Cpelax.

IIpuMepHBIii IEpEeYEHDb TECTOBBIX 3aJaHUMN:

Bompoc 1. B pamkax KMHEMaTH4eCKOM TEOPUHM TPABIECHUS MOHATHE KMHEMATHYECKOU
BOJIHBI CBSI3aHO:

a) C TEMJIOBBIMU KOJI€0aHUSIMU aTOMOB B KPUCTAJIIMUYECKOM PELIETKE;

0) co ckopocThio auddy3un mpumeceii B perieTke;

B) CO CKOPOCTBIO PACTBOPEHUS KPUCTAILIA B PA3JIMYHBIX HAIPABICHHSIX;

I) ¢ KI3MEHEHHEM IUIOTHOCTH KPUCTAILIA.

OO0bscHUTE, KaK BIUSAET PEXKUM TPaBJICHUs Ha TPOPUIb KHHEMATUYECKOM BOJIHBI.

Bonpoc 2. Tlpu ucnonp30BaHuM MOJUPYIOLIETO TPABUTENS MPOLECC TPABICHUS JOKEH
MIPOTEKAaTh:

a) B 00J1aCTH CMEIIaHHOTO KOHTPOJIS;

0) B 00J1aCTH aKTUBAL[MOHHOT'O KOHTPOJIS,

B) B o0nactu Au¢Gy3noHHOT0 WK AU(Hy3HOHHO-KOHBEKTUBHOTO KOHTPOJIS;

I') IpY TOBBIILIEHHOH TeMmepaType.

OOwMii BUJ MHIUBHIyaIbHOTO 331aHUS

[Tpunuune! noctpoenust quarpamm I[lypGe, pacder Kaxyuiuxcs paBHOBECHBIX BEIMYUH
AIIEKTPOAHBIX MOTEHIHATOB Aisi cucteMbl H,O — coennHeHue, MOCTpOCHHE AMArpaMMbl U ee
MHTEpIpeTanus (THUI KOPPO3UH, MPOIYKThl MEX(a3HbIX MpPEBpaIlCHUN AJIS pa3HbIX 3HAYEHUI
PH ¥ 31eKTPOHBIX TOTEHIMAIIOB U JIp.).

PC3YJ'ILT3.TBI 3a4yeTa C OICHKOI OMpCACIIAAIOTCA OLCHKAMH «OTJIIMYHO», «XOPOIIO»,
«YAOBJICTBOPUTECIBHO», «HCYAOBJICTBOPUTCIILEHO)). Omenka 3a BBIIOJHEHHE 3aJaHUM HMEET



yIETbHBIA BEC B 3aBHCUMOCTH OT €T0 CJIOXKHOCTU U TPYJOEMKOCTH W BBIpAXKAaeTCs B Oaliax.
MaxkcuManbHOE KOJIMYECTBO OAJIJIOB 32 BBIIOJIHEHUE TECTa U MHAUBHUIYabHOTO 3adanus — 60.
Pe3ynbTaThl MpOMEKYTOYHOM aTTECTAIIMK 3aBUCIT U YUUTBHIBAIOT PE3YJIbTAThl TEKYIIETO
KOHTpoJIZ  (pe3ynbrar mnpoxoxaeHuss Tecta). CryneHty mnpemioxkeno 10  3amaHuid
TEOPETUIECKOr0 Xapakrepa. MakcuManbHOE KOJTHMYecTBO 0amioB 3a Tect—20.
Huxe npuBoauTes mikana nepeBojia CyMMBbl 0aJlioB 3a 3a4eT B OL[CHKU:

KommgecTBo 6amios YpoBeHb CHOPMHUPOBAHHOCTH KOMITCTCHITHH OrneHka

72—-80 Gamos Komnerenunu copmMupoBaHbl HOTHOCTHIO OTJIMYHO

60 — 71 OamoB Komnerenuuu chopMUpOBaHbl YaCTUIHO XOPOILIO

48 — 59 GanoB Komnerenuuu copmuposansl pparMeHTapHO YIIOBIETBOPHUT.

Memnee 48 6amtoB Komnerennuu He chopMHUpOBaHbI, PEKOMEHAYETCS | HEYTOBJIETBOPHT.
MMOBTOPHOE OCBOCHUE JHCIUTUTUHBI

DK3aME€H B BOCBMOM CEMECTPE IMPOBOAUTCS B YCTHOH (opme OOCYXKIEHUsS 3aTaHui
9K3aMEHAIIMOHHOTO Omiera. DK3aMEHAIMOHHBIA Oujer BkIouyaeT Tpu 3amanus. CTpykTypa
HK3aMEHAIIMOHHOTO OHMJIETa COOTBETCTBYET KOMIIETEHTHOCTHOM CTPYKTYpe MUCHMIUIMHEL Bpems
noAroToBkH 1,5 daca.

JIBa 3a/1aHUsI TEOPETUIECKOTO XapaKTepa HOCAT MPOOIEMHBIN XapaKTep U MPeanoaraT
CUHTETHUYECKHE OTBETHI B pa3BépHyTOi dhopme, mposepsromue MOIK-1.1. u UOIIK-1.2.

Tperbe 3amanue HampaBieHO Ha oleHKY chopmupoBannoctu WUIIK-1.2. u npeamnonaraer
yMeHre O0OOCHOBAaHHOTO BBIOOpa HEOOXOAMMOIrO BapHaHTa MJid pEIIeHUs MOCTaBIECHHOU
IIPAaKTHUYECKON 3a/1a4u.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:

1. Bompoc 1. Iuddy3noHHO-KOHBEKTUBHBII KOHTPOJIb MPU PACTBOPEHUHM TBEPIBIX TEN:
3akoHbl OuKa, TMPPy3rMOHHAS TEOPHUSI FETEPOTeHHOTO B3aUMOACUCTBUSA, TG Yy3UOHHBIN

Y TUJIPOJIMHAMHYECKUI CIIOU.

2. Bompoc 2. ®akTopsbl, onpenensionue MeXaHu3M NPOTEKaHNUs XUMHUYECKOH peaKinu, H
BHEUIHUE MPU3HAKU, 10 KOTOPHIM MOXHO C/€TaTh 3aKI04eHHe 00 00JIacTH MPOTEKaHUS
peaxkuuu.

3. Bompoc 3. Xumudeckas TIONHPOBKA: €€ HEOOXOTUMOCTh, TEOPUU XHMHUYECKOMH
nosninpoBku. [IpuHnunsl mogdopa TpaBuTeNnei JUisl BBIABICHUS 1€()EKTOB U MOJIUPOBKU
ITOBEPXHOCTH. METO/IBI M YyCTPOMCTBA ISl TPABJICHUS U ITOJIMPOBKH.

4. Bomnpoc 4. AHoaHbIN 1 KaToHBIN TOK. [Tonspuzanus, nepeHanpskeHne TUenku.
Kunertnka 31eKTpoAHBIX peakiuii, paBHOBECHBIN MOTEHIMAJI, IUIOTHOCTh TOKa OOMEHA.

[Ipumeps! TpeTbero 3a1aHus:
1. Haiitu npoaykTsl Mex(azHbIX NpPEeBpalieHUH U cocTaB (ha30BOr0 MOBEPXHOCTHOTO
cinost auia cuctemsl HoO (pH) — metann (amoMuHui, TUPKOHUN, Me/lb, TUTAH, TAHTaJ,
CypbMa, UHJUH, IMHK, KaJIMUH, pTyTh, CBUHEL, TEJULYp U Ap.).
2. TlocTpouTh MOJENN MOBEPXHOCTHOTO M PUTIOBEPXHOCTHOTO CJIOEB apCEHUIA TAJLTHS
(cTpoeHue, cocTaB) B 3aBUCMMOCTH OT BHemHuX ¢aktopoB (pH, Bemnumnna
AJIEKTPOTHOTO MTOTEHITHANA).
Pesynbprarel  2K3aMeHa ~ ONPEAENAIOTCA  OLEHKAMH  «OTIMYHO»,  «XOPOILOY»,
«YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHLHO.

OneHka 3a BBIIOJIHEHHWE 3aJaHUN HMEET YJIENbHBIH BEC B 3aBUCUMOCTH OT €ro
CJIO)KHOCTH M TPYHAOEMKOCTH M BBIpaXKaeTcsi B Oayurax. MakcHMaibHOE KOJMYECTBO OalioB 3a 3
samauns — 40.



Pe3ynbraThl IPOMEKYTOUYHOM aTTECTALUU 3aBUCAT U YYUTBHIBAIOT PE3yJbTaThl TEKYILErO
KOHTPOJS (OTYETHI IO JIA0OpPaTOpHBIM paboTaMm, OMPOCHI HAa MPAKTUYECKHX 3aHATHSX).
MakcumanbHOE KormaecTBo 6amtoB— 40.

Hwoxe npuBoMTCS IIKaIa IepeBoJia CyMMbI OaJlIOB 33 SK3aMEH B OICHKH:

KomnuuectBo 6ayuioB | YpoBeHb c(HOPMHUPOBAHHOCTH KOMIICTCHITUI Onenka

72-80 GaioB Kommerennmnu chopMupoBaHbl MOTHOCTHIO OTIIMIHO

60 — 71 GannoB Komnerennmu chopMupoBaHbl YaCTUIHO XOpOIIO

48 — 59 GanoB Kommerennmu cpopmupoBaHb! hparMeHTapHO YIOBJIETBOPHT.

Memnee 48 Gaiios Komnerennuu He chopMUPOBaHbI, PEKOMEHAYETCS | HEY/IOBJICTBOPUT.
MTOBTOPHOE OCBOCHHE JUCIUTUIHHBI

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHue

a) DNEKTPOHHBIM YYEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=21491.

6) OHGHO‘IHBI@ MaTepHrajibl TCKYHICI'O KOHTPOJIA U HpOMC)KYTO‘IHOfI arrecraguu I10
JTUCIHMILIIAHE.

B) I L1an CCMHHAPCKUX / MPAaKTUYICCKUX 3aHSITUA O JAUCLUIIIINHCEC.

r) MeTomudeckue yKa3anusl 1o IPOBEACHHIO JJAOOPATOPHBIX PadoT.

,Z[) MGTOI[I/I‘IGCKI/IC YKa3aHu:d 110 OpraHu3anuu CaMOCTOSITEIIbHOU pa6OTBI CTYACHTOB.

12. Ilepeuyens y4ueOHOIi TuTEpaTYyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JTUTepaTypa:

— Mokpoyco I'. M., 3apyobuna O. H., bekesumna T. Il. MexdasHpie NpeBpamieHuss H
dbopMupOBaHHE MOBEPXHOCTH MHOTOKOMIIOHEHTHBIX MOJYMPOBOAHUKOB B JKUIKHUX Cpelax -
Jlanb, 2021. Language: Russian, basa manusix: Lan Publishing.

— MoxkpoycoB I'. M. u ap. [lepectpoiika TBepAbIX TN Ha rpaHuLax pasaena das. — 1990. —

URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000028482.

— barenkoB B. A. DnekTpoxumus noaynpoBOIHUKOB. Yueb. nocodue. U3n. 2-e, nomnod.
bapnayn : 3a-Bo Anrt. yH-Ta, 2002. — 162 c.: ui.

— Canrsau K. Tpasnenue kpucramios: Teopus. OxcnepuMmeHTt. [Ipumenenue: Ilep. ¢ anr. —
Mup, 1990. — 492 c.

— JlamackuH b. b., Iletpuii O. A., [Tupauna I'. A. Dnexrpoxumus. M. : Xumus, Konoc C. —
2008. — 672 c.

0) IOTIOTHUTEIbHAS JTUTEPATYpA:

— Jlxelikok M., ITapout Jx. Xumus nosepxHocreit paszaena ¢as: Ilep. ¢ anrin. — M. :
Mup, 1984. — 269 c.

— Bnamumuposa JI. H. n ap. IlnasmeHHbIe TEXHOIOIMM B MHKpOdJIEeKTpoHHKe. Y. 3.
KuneTnka nponeccoB peakTUBHOIO HOHHO-IUIA3MEHHOTO TPAaBJIEHUS IIOJYIPOBOJHUKOB B
rajJjoreHcojiepkamieid miaasme. YdeOHo-meroauyeckoe mnocodue s BY3oB. — Boponex,
Usnarensckuii tom BI'Y. — 2014.

— Canem P. P. ®uznueckas Xumus. Hagana Teopetnueckoit Dnexrtpoxumun. 1Usg. 2-e.
[KomKnwura]; 2010. Accessed May 11, 2022. https://search.ebscohost.com.

— OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI C Y4YacTHEM HOHOB JKele3a H
KHCJIOpO/1a Ha TpaHMIle MeTailia ¢ OKCUIHbIM paciiaBoM A. H. Batonun, A. U. Cotnuxos, H. /1.
Baronuna ; Poc. akan. nayk, Ypan. ota-uue, Mu-t meramnyprum, YI'TY-VIIH, 2008. — 231 c.

— Kohler M. Etching in microsystem technology. — John Wiley & Sons, 2008.

—Kocenoka f. A., Tlaiimyna B. E., TionenkoBa O. U., llenucman B. I'. / Boanbie
KOMIIO3MIIMM Ha OCHOBE HAHOPAa3MEPHBIX 4YacTHL] JUOKCUIA KPEMHHsS I XHUMHKO-
MEXaHUYECKOM MOJMPOBKH IJIACTUH MOHOKpHUCTainiyeckoro kpemuus / [IOMT, 2014, Boimyck
3(20), c. 26 — 31.



https://moodle.tsu.ru/course/view.php?id=21491
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000028482
https://search.ebscohost.com/

— Price J., Barnett J., Raghavan S., Keswani M., Govingarajan R. A study of the
interaction of gallium arsenide with wet chemical formulations using thermodynamic
calculations and spectroscopic ellipsometry // Microelectron. Eng. —2010. — Vol.87, No.9. —
P.1661-1664.

B) pecypchl cetn MIHTepHeT:
— baza JAHHBIX "Tepmuyeckue KOHCTAHTEI BemiecTs"
http://www.chem.msu.ru/rus/elibrary/edu_bases.html

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOIHO pacpOCTPaHIEMOe ITPOrpaMMHOE 00eCIIeUeHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Biro4aeT NmpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0IMYHO AOCTYIHBIE 00Maunbie TexHomoruu (Google Docs, SIHaeke AMCK U T.I1.).

0) HGOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBbI:

— DJIEeKTPOHHBIN KaTaJjor Hayunoi Ooubnmmorexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAast O6ubanoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynwranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynuropun AJis NpOBEAEHUS 3aHATHI JIEKIIMOHHOTO TUIIA.

Aymutopun Ui IpOBENEHUs J1TabOpaTOpHBIX padOT, MHAMBUIYAIbHBIX U TPYIIOBBIX
KOHCYJIbTAIMM, TEKYILIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaliu.

[TomerieHust U1l caMOCTOSITENNbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

JlaGoparopuu OCHAIIEHBI BBITSKHBIMU IIKa(aMHu 1 HEOOXOJUMBIM 000pY10BaHUEM:

1. IMorentmocrar — raapBadocratr IPC-Pro M.
2. Muxkpockon MUN-4.
3. AHaITUTHYECKHUE BECHL.

Aynuropun o0opynoBaHbl AJIs MPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIA U TPYIIOBBIX
KOHCYJIbTAIlMH, TEKYILEro KOHTPOJS W MPOMEXYTOUYHOM aTrTecTallud B CMEIIAHHOM Qopmare
(«AKTpY»).

15. Uudopmanust o pazpadoTyukax

3apyOuna Oxcana HukonaeBHa, KaHI. XUM. HaykK, Kadeapa aHAIUTUYECKOW XUMHH
HanmonaneHoro uccnenoBaTenbckoro ToOMCKOro rocyapcTBEHHOTO YHUBEPCUTETA, JOLEHT.
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