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AHHOTANMA
JluctruivHa TIpeHa3Ha4YeHa NI O3HAKOMJICHHS OOYyYarolmuXcs C JIOTIONHHUTEIBHBIMH  pa3JeiaMu
(U3MYECKON XHMUH, DIEKTPOXUMHH, (PH3MUECKOrO MaTepHallOBEJCHHs, OCHOBHBIMH CIocoOaMu pacdera
TEPMOXVUMHUYCCKUX BEIUYHMH JUIS Pa3jMYHBIX MaTepuajoB C UCIHOJIb30BaHMEM Teopun (DyHKIIMOHANIA
ANEKTPOHHOM MJIOTHOCTH U BKJIIOUYEHUS TTOTYUYEHHBIX PE3YJIBTATOB B ME30CKOMTMYECKHUE MOJIEH XUMUYECKUX U
ANEKTPOXUMUYECKUX MPOLIECCOB.

1. leau u 3apauu

Meap AUCUMNIMHBI
- O3HAKOMJICHUE OOYYArOIINXCS C JAOMOIHUTEIBHBIMU pa3ienaMu (PU3UIECKONH XUMUH, IICKTPOXUMHUH,
(hM3MYECKOTO MaTepHuaoBEJCHUs, OCHOBHBIMH CIIOCOOaMHU pacueTa TEPMOXMMHUYCCKUX BEIWYHH JIJIS
Pa3IUYHBIX MaTEepPUAIOB C HCIOJIB30BAaHWEM TeOpUU (YHKIIMOHANIA JJIEKTPOHHON IUIOTHOCTH H
BKIIIOYCHHUSI  TIONYYCHHBIX  pE3yJIbTaTOB B  ME30CKONHMYECKHE  MOJAETM  XUMHUYECKHX U
ANEKTPOXUMUYECKUX TPOIIECCOB.

3agauu AUCUMIIHHBI
- ¢opMHpOBaHUE MPEACTABICHUN O CIOCO0aX COCTAaBIIEHUS MHOTOMACHITAOHBIX MOJAEJEH CIIOKHBIX
XMMHYECKUX U EKTPOXMMHUYECKUX IPOLIECCOB B BellecTBE, (JOPMUPOBAHNE TOHUMAHUS O criocobax
pacueTa OCHOBHBIX BEJIMYMH, BXOASIIUX B (PU3MKO-XUMHUYECKHE MOJENM MPOLECCOB B PAa3IUYHBIX
Cpefax, ¢ HCIOJIb30BAHUEM BBIUMCIIUTEIIBHBIX METONOB KJIACCUYECKOW MOJIEKYJSIPHOM AMHAMUKU U
TeopuH (PyHKIHMOHANIA IEKTPOHHOH MJIOTHOCTH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
. |mocrtaBieHHOW  TpPOOJIEMHOM  cHUTyalud Ha  OCHOBE
YK-1 CriocoOeH 0CyIIeCTBIATh KpUTHIECKUAN
o JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS

CHUCTCMHOI0O Imoaxoaa, BBIpa6aTLIBaTB

CTpaTeruio JeHCTBui IOCTAaBJICHHOM I1ICJIM KaK IIOCJIC€A0BATCIIbHOCTh IIAroB,

npeaBuasa pe3yyibTaT KaKAOTO K3 HHUX W OLCHUBAA HUX

BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOIIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

JCATCIIBHOCTU

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




- CBSI3YIOIIME TIOJIOKEHHUS TEPMOAMHAMHUKH, CTAaTUCTHYECKOW (U3UKU, HEOPraHWYECKOH XHMHU H
TEOPUHU KUHETUKU XUMUYECKUX peaKLnii;
- OCHOBHBIC TIOJIOKCHHS DJICKTPOXUMHH, TEOPUM KOPPO3WH, MPHUHLUIBI paboTel Oarapeil u
aKKyMYJIITOPOB;
- TPaHMLbI IPUMEHUMOCTH METOIOB KJIACCHYECKON MOJIEKYISIPHONH TUHAMHUKH M TEOPHU (PyHKIMOHAIA
UIEKTPOHHON IUIOTHOCTM IIpU pacyeTe MUKPOCKOIMYECKUX XapPaKTEPUCTHK XUMHUYECKHX MU
ANIEKTPOXUMHUYECKHUX IPOLIECCOB.

YMETh!
- (opmupoBarb MHOromMacmTaOHble MOAETH XUMHUYECKHX M DICKTPOXUMHUYECKHX IPOLECCOB B
Pa3IMUHBIX CPEAaxX C y4eTOM OCOOEHHOCTEH CTPOEHUS BEIIECTRa;
- TPUMEHSTh METOAbl KOMIIBIOTEPHOTO MOIEIHMPOBAaHUS JI pacyeTa KIIOYEBBIX XapaKTEPUCTUK
XUMHYECKUX U IEKTPOXUMHUYECKUX MUKPOIIPOLIECCOB.

BJIAJIETh:
- MPaKTHYECKUMHU HABBIKAMH HCIOJIb30BaHUS METOJOB KIACCHUYECKOHM MOJICKYJSPHOM IUHAMUKHA M
Teopun (yHKIIMOHAIA HIEKTPOHHOH IIIOTHOCTH JUISL pacdeTa KIIFOUeBBIX XapaKTePUCTUK XUMHUYECKUX U
3NIEKTPOXUMHUYECKIX MUKPOIIPOLIECCOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTh 0 BUJIaM YUEOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Bgenenne 1 5
2 Xumuyeckui IMOTEHIMAJ Kak > 7
napIiyaibHas MOJIIpHAs BEIMYHHA
3 TepMomuHaMU4ecKne  BEJIWYUHBI B 1 6
XUMUU
4 Teopuss aKTHBUPOBAHHOTO KOMILIEKCA. 5 7
JnHaMKKa XMUMUYECKUX PEAKIUI
5 Metoasl  pacuera  TEPMOXUMHYECKHUX ) 7
BenuyuH npu nomouy DFT
6 Teopus 31EKTPOIHBIX MPOLECCOB 2 5
Knaccuukanmmst ¥u  KOTMYECTBEHHAS
7 XapaKTepUCTHKA ANEKTPOXUMHUYECKUX 1 6
nemnen
[Mpuanmner  pabotel  Oartapedt u
] AKKyMYJISTOPOB. Mertonsl pacuera 1 6
JNEKTPOXUMUYECKUX  BEIUYHH  TIPH
nomomu DFT
9 Teopus KOPPO3UOHHBIX MPOLIECCOB 1 6
10 Mogenp  TOYEUHBIX  JePEKTOB  Kak 5 5
MHoTroMaciTabHas MOjIe]Ih KOPPO3UU
11 Craua u 3aniTa KypcoBBIX 3aJaHui 15
Hroro wacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)




Cemectp: 1 (Ocennuii)
1. Beenenue

CrpoeHne u cocTosHHE BelecTBa. MaKpOCKOIMYECKHE CHUCTEMBl M UX COCTOSHHE. XHUMHUYecKas
cBa3b. HekoBanenTHelie B3aumoaenctBus. ['a3sl. Kuakoctu. Kpucramisl. PactBopsl. [lonumepsr.
CocrosiHMSI MaKpOCKOITMYECKUX CHCTeM. [lapaMeTpsl COCTOSHHUS ¥ YpaBHEHUE COCTOSHUS.
Bayrtpennss sueprus. Durponus. CoctaB pacTBopoB. [lapiumanbHbie MONSIpHbIE BETUYHHBL.

OCHOBBI aTOMHUCTHYECKOTO MOJISIMPOBaHUA. MolekynspHas JWHaMuKa. Teopus (yHKIMOHAA
JNIEKTPOHHOW  IUIOTHOCTU.  PacueTHple  XapakTEpPUCTHUKHM B  METOJaX  arOMHCTHYECKOTO
MOJICIIUPOBAHUS.

2. XuMudecKkui MNOTCHIHMAJI KaK MapuraJbHasA MOJIAPpHAA BEJINYHMHA

XYUMUYECKHA TOTEHIMAJ KOMIIOHEHTa pacTBOpa. 3aBHCHUMOCTb XHMHUYECKOTO MOTEHIHMAjia OT
cocraBa. AKTHUBHOCTh KOMIIOHEHTa pacTBopa. YpaBHeHue [mO6ca-/lrorema. CraHmapTHbie
cocTOsiHMA. MeToapl pacdyeTa XHMHUYECKOTO MOTEHIHala IO pe3ysbTaraM aTOMHCTHUYECKOTO
MOZEIMPOBAHUS M CIOCOOBI BBIOOPA CTAaHAAPTHOTO COCTOSHUSL.

3. TepMOZ[I/IHaMI/I‘IeCKI/Ie BCIIMYHHBI B XUMUH

VYpaBHeHue xumudeckod peakiuu. CKOPOCTh XUMHUYECKOW pPEakIuu. XUMHYECKOe paBHOBECHE.
TeroBble 3PQEKTHl XUMHYECKUX pEaKUUH. YpaBHEHHE H30TEPMBl XHUMHYECKOW peakuuu |
KOHCTaHTa paBHOBecus. CBA3b KOHCTaHTHI PaBHOBECHS M M3MEHEHHs CTaHAapTHOU sHepruu ['mboca
B XMMHYECKOM peakuuu. TepmoauHamuueckue (YHKLMHM HOHOB B pactBope. [IpuOmmxenus ams
pacueTa TEpMOXMMHUYECKUX XapaKTEPUCTUK IIPOLECCOB B AaTOMUCTUYECKOM MOJIEIUPOBaHUH.

4. Teopust akTHBUPOBAHHOTO KOMILIEKca. JIMHAMIKA XUMUYECKUX PEeaAKIUil

DNeMeHTapHBI aKT XMMHYECKOro mnpeBpaineHus. KoHcTaHTa CKOpOCTH BIIEMEHTApHOM peakluu.
DOHeprusi akTUBAIlMM W €€ OTIWYME OT CTaHgapTHOW sHepruu [ubbca. [IpemdkcroHEHIUATBHBIN
MHOXHTETb. OO0OLIeHHAs KOOpAMHATa XUMHUYECKOW peakuud. lloBepXHOCTh NOTEHUHATBHOM
SHEPIUU. OKCIEPUMEHTAJIbHbIE METOABI HCCIIENOBAaHUS IIEPEXOIHOTO COCTOSHHUS B XMMHYECKOH
peakuun — (EMTOCEKyHIHbIC Jla3epHbIE HMMITYJAbChl. KorepeHTHble BOJHOBBIE NAaKEThl W UX
pacIuiblBaHue.

5. Meronbl pacyera TEpMOXUMHUYECKUX BEIUYUH Ipyu oMoy DFT

DFT-pacueTr cuHTe3a aMMHaKa C HCIOJb30BAHUEM TeTEPOTeHHOTo Karanu3za. O000IIeHue Teopuu
[IEPEXOAHOIO COCTOSHUS Ha MHOTOMEPHBIN cilydaid. MeToasl MOMCKa CTPYKTYphl MEPEXOIHOTO
COCTOSIHUS JUIsl IIPOBEIEHUS] KBAHTOBO-XMMHUYECKHUX pacdeToB. MeTo «ylpyroi JIEHTb». DHEeprus
HyJIeBBIX KojeOaHMil. Meronsl pacdera BKJIAaJOB B SHTPONHMIO MOJEKYT KoJeOaTeIbHOTO H
BpAILATENBHOTO IBMXKCHUM.

6. Teopust 271€KTPOIHBIX TPOLIECCOB

DNEeKTPOXUMHUYECKUI TOTEHIMAN Kak o0o0menne xumudeckoro. [lorennman [anpBanu. [loteniman
Bonbra. Peanbublii motenuuman. Pabora BeIxoga 3apsuKeHHOH udacTHLbl M3 cpenbl. PaBHOBecue Ha
TpaHMIAX MeTaUI/METaul M Ha TPAaHMLAX MEeTaJul/pacTBOp. DIEKTPOXMMHUYECKOE PAaBHOBECHE.
JIBOWHOM 3NIEKTPUYECKUH CIION U €TO CTPYKTypa. DNEKTPOXUMHUUECKas STUeHKa.

7. KJIaCCI/I(I)I/IKaLII/IH 1 KOJIMUCCTBCHHAA XaPAaKTCPUCTHUKA JICKTPOXUMUYICCKUX L[el'[efl



[IoHATHE  BNEKTPOXUMHUYECKON LCTIH. PaBHoBecue B ANEKTPOXUMUYECKON LCTIH.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC —TMONYpEaKUMd W TOHATHUE OBIEKTPOIHOTO  IOTEHLHUAIA.
YCTpOHCTBO CTaHOAPTHOTO BOAOPOAHOTO ANeKTpofa. Psn wHanpspkeHud. OKUCIUTENbHBIE H
BOCCTaHOBUTENbHBIC ()YHKLIMU METAJIIOB.

8. [Ipunuunsl pabotel Oatapeil M aKKyMyasSTOpOB. MeTobl pacdeTa 3JIEKTPOXUMUYECKUX BEITHUYMH
npu nomowu DFT

YerpoiictBo  pH-meTpoB. HOHOCENEKTUBHBIE 3JEKTPOAbl. JlaTYMKM aAKTHMBHOCTH KHCJIOPOAA.
[lepBuuHble W BTOpUYHBIE HCTOYHMKM Toka. Cyxue U 1uenouHele Oarapen. JIMTHUH-MOHHBIE,
CBHHIIOBO-KHCIIOTHBIE U JINTHH-BO3/YIIHbIE aKKyMyIsTopbl. TormuBHbIe sueiiku. CriocoObl pacueTra
XapaKTEPUCTHK JIEKTPOXUMUYECKHMX MHKPOMIPOLIECCOB C MCIONBb30BAHUEM TEOpHH (DyHKIHMOHAa
3IEKTPOHHOU INIOTHOCTH.

9. Teopust KOPPO3UOHHBIX POLIECCOB

CoBMECTUMOCTb MaTepHajioB CO cpenoil. XuMudecKas: KOppo3usi METaJIOB, B TOM YHWCIIE Tra30Basl.
CocraB U CTPYKTypa OKCHAOB. DmnHTakcus. MexaHn3M XWMHUYECKOW ra3oBOW Koppo3uu. Bmmsaue
BHYTPEHHHX M BHEUIHMX (aKTOPOB Ha KHHETHUKY KOPPO3UHU. OIEKTPOXUMHYECKas KOPpPO3Usl.
BarnepoBckne Momenu. OnekTponuThl. Pabora  rampBaHMYECKOro  3JeMeHTa.  [IpuuuHBI
TeTEPOreHHOCTH TOBEPXHOCTH METAJIOB. ODJEKTPOIHBIC MOTeHUMaNbl. CMEIIaHHBIA MOTEHIHAIL.
OnexrpoxuMudeckas 3amuTa. Kopposus B )KuAKOMETaUNINYECKUX CPEAaXx.

10. Mogens ToueuHbIX JIe(heKTOB Kak MHOTOMACIITaOHAsI MOJIETh KOPPO3UU

OcCHOBHBIC OTJIMYMSI MOJIENIM TOYCYHBIX JedekToB oT Monenu Baraepa. Koppo3noHHBIH moTeHIHATL.
[IpoBoguMOCTh Kene30xpoMucTol mmmuHenu. COCTaBlIeHHE MHOTOMACIITa0HOW MOJAETH KOPPO3HH
CTalM B KOHTakTe€ C BOAHBIMH pacTBopaMu. OnNTHUMH3aAIUS MapamMeTpoB MOJYyYEHHOW MOJEIH.
BnusiHue cocTaBa cTaid Ha KHHETUKY KOPPO3HUU.

11. Cpaya v 3ammTa KypcoBBIX 3aJaHUN

Cnaua mepBoro 3amanms. Crmada Broporo 3amanms. Crada TpeThero 3afaHus. 3amuTa KypCOBBIX
3aJaHui.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYlIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAs! JOCKOH U MYJIBTUMEIUHHBIM IIPOCKTOPOM U 3KPAHOM.
VY Bcex CTyAEHTOB JIOJDKEH OBITh JOCTYIH K EPCOHAIILHOMY KOMITBIOTEPY.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa
Jluteparypa Bolaercst Ha 6a30BoOH Kadenpe:

1. duznueckoe MarepuanoBeeHne: Y4eOHuK Jutst By30B: B 6 T./[Ton obmieit pen. b.A. Kanuna. — M.:
MHU®U, 2007.

2. Beenenwne B ¢puzuky tBepmoro Tena / U. Kurrens, [lep. ¢ anrn. ®dusmarrus, 1963.

3. ®usnuko-xuMHUYeCKre 0CHOBBI MarepuanoBeneHus / I. lorrmraitn, mox pexn. B.11. 3momanosa, 2009.
4. Crarucruueckas tepmogunamuka / . Kurrens, 1977.

5. Ousnueckas xumusi: Yueb. ans Ouoi. p-ToB yHUBEPCUTETOB U ME[. By30B. — 2-€ U3/., UCIIP. U IO/
Kuoppe I.I'., Kpbutosa JI.®., MyssikantoB B.C. — M.: Beicir.mk., 1990. — 416 c.: u.

6. Teopernueckas pusuka. Tom V. Cratuctuueckas gusuka, yacteb 1. kaura / JI. J1. Jlanmay, E. M.
Judpmmn, 1976 .

7. IlpuHIMUIIBI KOMIIBIOTEPHOTO MOJCINPOBAHMS MOJIEKYJISIpHBIX cucteM / 1. @penkenb, b. Cymur



JlononHuTeNbHAS TUTEpATypa
Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. Tepmogunamuka okcunoB: Crpas. u3z. / Kymukos U.C., M.: Metamnyprus, 1986, 344 c.

2. Onexrpoxumus / b. b. lamackun, O. A. Ilerpuit, I. A. lupnuna. — 2-e u3n., ucmp. u nepepad. —
M.: Xumus, KomocC, 2006. — 672 c.: ui.

3. Density functional theory: a practical introduction/ D. Sholl, J. Steckel, John Wiley & Sons, Inc.,
2009.

4. Koppo3sus u 3anura metainios/ A.H. Batonun, B.B. Poraues, TOY BIIO YI'TY-VYIIH, 2008.

5. Bpewms B xumuu/ A.JI. Byuauenko, CopocoBckuii o0pa3zoBarenbHblii xypHai, T. 7, Ne 8, 2001.

6. Molecular Reaction Dynamics/ R. D. Levine, Cambridge University Press, 2005.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Jist 3aHsTHI TOTpeOyeTCs cemyrolnee mporpaMMHoe obecrieueHue:
Wurepuer-6paysep, MS Word, MS Power Point, LaTeX, Adobe Reader, Anaconda Python distribution.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3ydYaromMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMCHATD IMOJYUYCHHBIC 3HAHUSA IJIA PCIICHUA Pa3IMYHbIX 3a/a4d.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAgaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIeW U TPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 1oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYeCKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHs OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamiarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJIE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa QU3NKU BHICOKOTEMIIEPATYPHBIX MPOIIECCOB

Kypc: 1

KBau(pukanus: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: B.C. Huxosnaes



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAUECTBO pa3padoTaHHON
MOJENN

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YJIbTAaTC HU3YUCHUSA OUCHUILIAHBI <<I[OHOJ'IHI/ITCJ'IBHBIG TJIaBbI (1)PI3I/I‘I€CKOI71 XUMHUHN 06}’an0]].[141710$[

JOJIKCH:

3HATb:

- CBSBYIOIIME TOJIOKCHUS TEPMOAWHAMUKH, CTATUCTUYECKOH (DM3MKM, HEOPraHWYECKOH XHMHUH U
TEOpPUN KUHETHUKH XMMUYECKNX PEeaKIuii;

- OCHOBHBIC TIOJIOKCHHS DIICKTPOXHMUH,
aKKyMYJISTOPOB;

- TPaHUIIBI TIPUMEHUMOCTH METO/IOB KIIACCHUYECKOM MOJICKYJISIPHOW TUHAMUKHN M TEOPUH (PYHKIIMOHAIA
SNEKTPOHHON IJIOTHOCTH TIPH pacdyeTe MHUKPOCKOIMYECKHX XapaKTePUCTHK XHMUYECKUX U
ANIEKTPOXUMHUYECKHX IPOLIECCOB.

TEOpUU KOPPO3WUHM, NPHUHUUIBI paboThl Oarapeil u

yMeTh:

- (opMHpoBaTh MHOTOMAacCIITAOHBIC MOJETH XHMHUYECKHX U DIICKTPOXMMHUYECKHX NPOLECCOB B
Pa3IMUHBIX CPEAaxX C y4eTOM 0COOEHHOCTEH CTPOEHUS BEIIECTRa;

- NPHUMEHSTH METOAbl KOMITBIOTEPHOTO MOJICIUPOBAHUS JUIsl pacdeTa KIIFOYEBBIX XapaKTEePUCTUK
XUMHYECKUX U AEKTPOXUMHUYECKUX MUKPOIIPOIIECCOB.

BJIAA€Th:

- MPaKTHYECKUMHU HABBIKAMH HCIOJIb30BAaHUS METOJOB KIACCHUYECKOHM MOJICKYJSIPHOM IUHAMUKHA M
Teopun (yHKIIMOHAJIA HIEKTPOHHOH IJIOTHOCTH JUISL pacdeTa KIIFOUeBBIX XapaKTePUCTUK XUMHUYECKUX U
UIEKTPOXUMUYECKAX MUKPOIIPOLIECCOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TeMmbl KypcoBBIX paboT:

1.  DKcnepuMeHTalbHbIE METOABl HCCIENIOBAaHMA CTPYKTYPhl M BPEMEHH KH3HH IE€PEXOIHOTO
COCTOSIHUSL B XUMUYECKUX IIPEBPALCHUSX.

2. BbluuciauTenbHblE METOIBI IIOUCKA M pacdyeTa HHEPIUU IEPEXOJHOI0 COCTOSHUS B XUMHYECKHX
MPEBPALICHUSIX C UCIIOIB30BAaHUEM TEOPHH (QYHKLINOHAJIA SIEKTPOHHON IUIOTHOCTH.



3. Meros! onpeneneHus NOTEHIMAIOB JEKTPOXUMUYECKUX SUEEK C IPUBJICUEHUEM ATOMUCTUYECKUX
pacyeTos.

4. Monenb TOYEYHBIX AE(PEKTOB KaK MOMBITKA CO3JaTh MHOTOMACIITaA0HYIO MOJIENIb KOPPO3HUH.
5. CTpyKTypa ABOHHOTO 3JIEKTPUUECKOTO CJIOSI HA TPAHULIE METaJUI-PacTBOP.

6. CI/ICTeMaTI/BaI_II/IH MCTOAOB pacuc€Ta TCPMOAMHAMUYCCKUX XAPAKTCPUCTHUK XUMHUYCCKUX H
AJICKTPOXUMUYCCKUX MPOLECCCOB C UCIIOJIB30BAHUCM ITOAXOA0B aTOMUCTHYCCKOT'O MOACIIMPOBAHU.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

3aﬂaHI/I$I JJId BBIIIOJIHCHUA U 3allIUThI KYPCOBBIX pa6OTI

1. 3amucarb CBS3b MEXIY TEPMOAMHAMUYECKOW aKTUBHOCTBHIO M KOHLEHTPALMEH YaCTHUI] UACaTbHOTO
rasa, BBIBECTH BBIPAXXEHHUE JIi XUMUYIECKOTO ITOTEHIIMAA UI€AJIbHOTO rasa.

2. PaccunTarh TeMnepaTypHyIO 3aBUCUMOCTh AaBJICHHUS KHCIOpoAa Haj (a3oi OKCHIA IPOU3BOIBHOTO
MeTajula, MOJNb3ysACh TAOMMYHBIMHM BEJIMYMHAMHU JUIS CTaHIAAPTHOTO M3MeHEeHus sHepruu [mbGOca B
peakuun 00pa3oBaHus BBIOPaHHOTO OKCHA.

3. OObsicHUTB, MOYEMY TEPMHUH «IOTEHUHUAN (a3bl» MOXKET HPUMEHITHCA TOJIBKO K IMPOBOISLIINM
dba3zam, conepxKauM KOHEYHOE YHCIIO0 YaCTHUI.

4. 3amucarh 3IEKTPOXUMHUYECKYIO PEaKLHWIO, KOTOpas NpPOTEKaeT Ha CTaHIAPTHOM BOJOPOAHOM
JNEKTPOAE, U OOBSICHUTH, MOYEMy XMMUYECKHUH MOTEHINAJ HOHOB NPOM3BOJIBHOTO THUIA B PacTBOpE
MOYKHO OTCUMTBIBAaTh OT XMMHYECKOT0 MOTEHIIMaIa HoHa Bogopona H+?

5. OObsICHUTH, KaKUM 00pa3oM BBIOMPAIOTCS CTaHAAPTHBIE COCTOSHHS AJISl OTCUETa XUMHUYECKOTO
MOTEHIIMAJIa aTOMOB BEILIIECTBA.

6. Ormucarp LeNb U aJTOPUTM HCIIOIB30BAaHHUS METOAA «YIPYToM JIEHTBD MPH IMOUCKE MEPEXOAHOTO
COCTOSIHUS B pacueTax METOIaMH TEOPUHU (PYHKIIMOHAIA JIEKTPOHHOHN MIIOTHOCTH.

7. Ompenenuts, Kakas U3 OKHUCIUTEIFHO-BOCCTAHOBUTEIbHBIX Nap B Habope 2H+/H2 u Li/Li+ Oyner
UTPaTh POJIb OKUCIIUTENS, @ KaKas — POJib BOCCTAHOBUTES?

8. OObBsICHUTBH, KAKUM 00pa3oM B MPHUONMKECHUN HICAIBHOTO Ta3a MOXKHO PACCUUTATh XUMUYECKHIM
MOTEHIIMAJl MOJIEKYJ MPOM3BOJILHOTO THIIA C HCIOJB30BAHUEM TEOpUH (YHKIMOHATA 3JIEKTPOHHOM
IUIOTHOCTH?

9. Ompenenutp, 3a C4ET KaKUX IPOLECCOB BO3HUKACT PA3HOCTHh MOTCHLUAIOB MEXIY TI'PaHHLAMHU
OKCHUJIHOH TJICHKH B XOJi¢ KOPPO3UH MeTasuia?

10. Onucatd (yHKIIMHM OCHOBHBIX 2JIEMEHTOB, BXOAIINX B JIEKTPOIUTHUYECKYIO SUCHKY.

Kpurepun onennBanus

Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommmyHO § OamioB - BBICTAaBJIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMmMeeT IPUMEHTh I0JlyuY€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOTY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.



OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
1 IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAacT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBIEeTBOpUTENbHO 4 Oamya - BBICTABIACTCS CTYICHTY, IOKa3aBIIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIECTBOPUTENBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKECHUH IPOrPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3/iejaMH y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISACTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUs Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THIIOBBIX 33]1a4.

OreHKa HEYJIOBIETBOPUTENILHO | 0ajul - BBICTABIISIETCS CTYICHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (GpopMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Omnenka 3a cemectp (uddepeHINPOBAaHHBIN 3a4€T) BBHICTABIISIETCS MO PE3yNbTaTaM BBITIONHEHUS U
3alUTHI BCEX IOMAIIHUX 3a/laHUI U KypcoBoO# paboThl (cpegHee apudmernieckoe).



