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Mporpamma gucumnnuHel "dyHaameHTanbHble OCHOBbI thrandeckon xumun"; 04.04.01 "Xumus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHel "dyHaameHTanbHble OCHOBbI thrandeckon xumun"; 04.04.01 "Xumus".

Mporpammy omcuunnnHebl paspaboTan(a)(1) CTapwmii HayYHbIA COTPYOHMK, K.H. MyxameTasHoB T.A. (HAJ1 cBepx6bicTpoii
kanopumeTtpum, Kadenpa dpusnyeckoin xumumm), Timur.Mukhametzyanov@kpfu.ru ; 3aBenytowmin kagoenpoi, a.H.
(npogoeccop) ConomoHoB B.H. (Kadhenpa gouaunyeckorn xummnn, XuMmnyiecknii MHCTMTYT um. A.M. ByTneposa),
Boris.Solomonov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB COBPEMEHHOW

XMW U CMEXHBIX HayK MPU peLleHUn NpogoecCroHanbHbIX 3a4ad

MK-3 CnocobeH aHanMa3npoBaTb HOBYIO Hay4Hyl0 NPObnemMaTrky, NPUMEHSTL METOAbI U
CpeAacTBa NNaHMPOBaHNS, OpraHn3auun 1 NPoBeAeHNS Hay4YHbIX UCCNeLOBaHWA B
BbIOpaHHO 06nacTn xmMum

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
LonxeH AeMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

NpoBOOUTb (PU3NKO-XUMUYECKNE pacyeTbl, NPOBOOUTb CTaHOAPTHbIE PU3NKO-XNMUYECKNE N3MEPEHNS, NONMb30BaTbCA
CI'Ip&BO‘-IHOI?I nMTepaTypom no Cpl/l3|/|‘-|€CKOI7I XUMUN. anMeHﬂTb nony4yeHHble 3HaHUA Ha npakTuke.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.05 OucumnavHbl (Mogynm)" OCHOBHOW NPOgIEeCCUOHANBbHON
obpaszoBatenbHoii nporpammel 04.04.01 "Xnumust (MHHOBaUMOHHbIE MaTepuanbl 1 METOAbLI X UCCNenoBaHUS)" 1
OTHOCWTCS K BapuaTMBHON YacTu.

OceauBaetcsa Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNleHHbIX Ha
KOHTaKTHYI0 paboTy obyyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb AUCLMMIVHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHasi paboTa - 58 yaca(oB), B TOM 4ynucne nekuun - 34 yaca(oB), npakTnyeckme 3aHsaTus - 24 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW PaboThl - 0 Yaca(os).

CamocTositenbHas pabota - 50 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMIUHBI: OTCYTCTBYET B 1 CEMECTPE; 3K3aMEH BO 2 CeEMeCTpe.

4. CopepxaHue AUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkaaeMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCcKuil nnaH KOHTaKTHON U CaMOCTOATEeNbHOM paboTbl NO AUCLUNINHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboTbl,
Pasnenbl puCUMNINHDI / VX TPy R0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHble
Jlekunu 3aHATUSA pabortbl
Tema 1. OCHOBHbIE MOHATUSA
1. PU3N4EeCKON XUMnKn 1 1 0 0 0
Tema 2. [a30Bble 3aKOHbI.
2. [Temnepartypa. Hynesow 3akoH 1 2 1 0 4
TePMOANHAMMNKM
Tema 3. lNepBbiii 3aKOH
3_|TepmMoanHammKi. Pa6ota n TennoTa. 1 3 5 0 6
" |BHyTpeHHsAs aHeprus. TepMoxmmus.
Kanopvmetpus
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 4. BTopoiw 3aKkoH
TEPMOAMHAMUKN. DHTPOMNNS.
HepaseHcTBo Knaysuyca.
HeobpaTtumble 1 caMonpon3BosbHblE
4. [npouecchbl. PyHoameHTanbHble 1 2 1 0 8
YpaBHEHUS, TEPMOAUHaMNYeckue
noTeHumanbl. ABCONOTHas SHTPONKSI,
TPETWIA 3aKOH TEPMOLAMHAMUKM.

Tema 5. OHeprus 'mb6ca 1 sHeprus
5. [Fenbmronbua. OTKpbITbIE CUCTEMDI. 1 2 1 0 4
Xumuyeckuii noteHuman.

Tema 6. XuMnyeckoe paBHoBeCHE.
6. [TepMoanHamMmnyeckas KOHCTaHTa 1 2 1 0 4
paBHOBECUS.

Tema 7. ®a3oBble paBHOBECUSI.
7. |Pasosble anarpammbl. [Mpasuno das 1 2 0 0 4
'mb6ca

Tema 8. PacTeopbl. KonauratmeHblie
8. [cBoiicTBa pacTBopoB. MaoeanbHbie 1 1 2 1 0 4
HeuaeanbHble PacTBOPbI.

Tema 9. XuMmnyeckas KUHEeTHKaA.
3akoH gerictems macc. Nopsanok

9. [peakuun. BbiBog KMHETUYECKMX 1 2 2 0 4
ypaBHeHuiA. Cnocobbl onpeneneHms
nops1aKOB.
Tewma 10. BnusiHne temnepartypbl Ha

10.|CKOPOCTb XMMMHECKMX peaKLMA. 1 > 1 0 4

‘[Mpasuno BaHT-INohdpa. YpasHeHue
AppeHuyca. Katanus.

Tema 11. Pacyetbl Ha nepBoe Ha4vano

1. TEepMOANHAMUKN 2 2 2 0 1

12 Tema 12. TepMmoxmmmyeckme pacyeTbl 5 > 5 0 >
Tema 13. PacyeTbl Ha xnMuyeckoe

13. paBHOBeCUe 2 2 2 0 1
Tema 14. PacyeTbl Ha cBoWicTBa

14. 0aCTBOPOB 2 2 2 0 1
Tema 15. PacyeTbl Ha KUHETUKY

15. XMMUYECKUX peakLmi 2 2 2 0 1

16.[Tema 16. Tepmoxumus 2 2 2 0 1

17.[Tema 17. dasosBble guarpammbl 2 2 2 0 1
Ntoro 34 24 0 50

4.2 CopepxaHue aucCUUMIUHLI (MOBYNS)

Tema 1. OCHOBHble NOHATUSA PUINYECKON XUMUU

WcTopust passutus gousmyeckor xumun. Bknan oTe4eCcTBEHHbIX YYEHbIX B Pa3BuTue ouandeckon xumumn. O6bekT u
mMeToq chunsnyeckon xummmn. Pasgensl donsnyeckon xummm. TepmoamnHamuka. TepmoanHamumyeckas cmctema. Bugbl

TepMoamHammnyeckmx cuctem. CoctosiHue. Bugpl coctosHumin. MNpouecc. Bugpl npoueccos. TepmoamHammnyeckme
nepeMeHHble.

Tewma 2. Ma30Bble 3akoHbI. TeMneparypa. Hyneson 3aKOH TepMOAMHaAMUKU

"a30Bble 3aKOHbI. MineanbHbili ra3. YpaBHeHVE COCTOSIHMS uaeanbHoro rasa. sotepma, nsobapa, nsoxopa, agmabara.
YpaBHeHne Mengeneesa-KnaneripoHa. PeanbHble rasbl. @akTop cxmnmaemocTn. YpasHeHne BaH-gep-Baanbca.
Temnepartypa. TemnepartypHoe pasHoBecve. Hynesoli 3akoH TepmoauHammkm. NoHaTue o TepmomeTpe. TemnepartypHbie
wKansl.

Tema 3. MepBbii 3aKOH TepMoaMHamuku. PaboTa u Tennorta. BHyTpeHHss aHeprus. Tepmoxumusi. Kanopumetpus
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BHyTpeHHsist aHeprusa. Matematuyeckas goopMyMpoBKa Nepeoro Hadana tepmoauHammki. Pabota. Buabl paboTbl.
PaboTa pacwupeHus. PacueT paboTbl pacluimpeHus nneanbHoro rasa B TUnuMYHbIX npoueccax. ObpaTtumble u
HeobpaTtumble npouecchl. TennoTta. VisoxopHast u nsobapHas TennoemMkocTui. SHTanbnus. Tennoson agodpekT
XUMMYeckoi peakuun. 3akoH ecca. SHTanbnus obpasosanusi. KanopmmeTpusi. Buabl kanoprumeTpos.

Tema 4. Bropow 3aKoH TepMoauHaMuku. AHTponus. HepaseHcTBo Knayauyca. Heobpatumbie n
caMonpoun3BoJibHble npouecchl. PyHoameHTanbHble YypaBHEHUS, TepMOAMHaMUYecKue noTeHuuanbl.
A6conoTHas 3HTpONUs, TPETUI 3aKOH TEPMOAUHAMUKM.

Camonpon3Bo/bHbIE U HECAMOMNPOW3BOJIbHbIE NpoLecchl. MoTpebHOCTb B KpUTEpMU CaMOmNpPOn3BOSIbHOCTH.
MpriBeLneHHas TennoTa. SHTponus. SHTponus obpaTtuMbix 1 HeobpaTuMbix Npoueccos. HepaeeHcTBo Knayauyca.
MaTtemaTtuyeckasi qoopMynMpoBKa BTOPOro Havana TepMOAUHAMUKN. SHTPOMUS Kak KpUTEPUA CaMoNpPon3BOSIbHOCTM
npouecca. PyHaameHTaNbHble ypaBHEHNS] TEPMOANHAMUKN. TepMOAMHAMUYECKME NOTEHUMANbI, COBCTBEHHbIE
nepeMeHHble. HTpoNUs naeanbHoro kpuctanna. Moctynart MNnaHka. TpeTbe Hayano TepMoaMHamuku. Pacuet
abCOoNMOTHON SHTPONUK.

Tema 5. QHeprusa M'mb6ca u aHeprusa Menbmronbua. OTKpbITbIe CUCTEMbI. XMMUYECKUI NOTEHLMan.

SHeprusa M'mbbca. MaTemaTnyeckoe onpeneneHve. 3aBUCMOCTb OT TemMriepaTypbl U faBneHus. SHeprust ['enbmronbua.
Matematudeckoe onpegneneHme. 3HaveHne aHepruii M'mb6ca n MenbMronbLa 41 onpeaeneHnst HanpasneHus
npoueccoB. OTKpbITbie cucTeMbl. OCHOBHOE YpaBHEHME XMMUYECKON TEPMOAMHAMUKIL. XMUMUYECKUIA NOoTEHLMan.
3aBUCKMOCTb XMMUYECKOro NoTeHuMana ot Temnepatypbl U gasneHuns. CTaHOapTHbIA noTeHuuarn.

Tema 6. XuMunueckoe paBHOBecCwHe. TepMOJJMHaMW-IeCKail KOHCTaHTa paBHOBecCwusl.

MoHsITME 0 XMMMYeckoM paBHoBecuu. CTaHoapTHas aHeprusi Mmb6ca xuMmyeckoin peakumun. TepMoamHaMuyeckas
KOHCTaHTa paBHoBecus. CBA3b MeX Ay KOHCTaHTOM paBHOBecUs 1 aHepruen Mmbbca. 3aBMCUMOCTb XMMUYECKOTO
paBHOBECMS OT BHELHWX YCNOBWA. BnnsHue Temnepatypbl Ha NONOXEHNE XMMUYECKOro paBHOBECHS. XMUYecKoe
paBHOBeECMKE B pacTBOpax..

Tema 7. da3oBble paBHoBecusi. Pa3oBble guarpammbl. Mpaeuno gas Mb66ca

®a3za. [oMoreHHble 1 reteporeHHble cuctembl. @a3oBble Nnepexonbl. Buobl dhasosbix nepexonos. @a3oBoe paBHOBECHE.
Ycnosue pasHosecusa Mexay aszamu. YpasHeHne KnanenpoHa-Knaysnyca. ®asosoe paBHOBECHE B O4HO- U
MHOrOKOMMOHEHTHbIX cuctemax. Mpasuno gas Mbbca. dPazosble Anarpammel. Pasosas aovarpamMma BoAbl, yrieknucnoro
rasa, renus. lmarpammbl NnaBkoCTy.

Tema 8. PaCTBOpr. KonnuratueHble cBOMCTBa pacTBOpOB. UpeanbHble U HenpeanbHble pacTBOpbI.

DU3NKO-XMMMYECKOe onpeleneHe NCTUHHBIX PacTBOPOB. TepMoAHaMuka pacTBopeHns. PopMbl BbipaxXeHusl cocTaBa
pacTeopa. CBoiicTBa pacTBOpPOB. VneanbHule pacTeopbl. [oHATUE 0 KonnuraTMBHbLIX CBOMCTBax pacteopa. [lasneHue
napa Han pacTBOpoM, 3aKoH Paynsi. MNMoHuxeHne TeMnepatypbl 3aMep3aHus. MoBbiweHne TeMnepaTypbl KUNeHUs.
OcMoTuyeckoe naeneHune. PekTudprkaums. HengeanoHele pacteopbl. A3eoTpon.

Tema 9. Xumnyeckasi KUHeTUKa. 3akoH geincTeusi Macc. Mopsiaok peakuun. BbiBoa KUHETUYECKMX YPaBHEHUNA.
Cnoco6bl onpepeneHnusi NOpsiAKOB.

OCHOBHble OnpeaeneHnst XMMUYecKon KMHeTUKN. CKOPOCTb XMMUYeckoin peakummn. Obwumin NopsaoK peakumm, YacTHbIi
nopsiook peakuuv. MonekynspHocTb. KOHCTaHTa ckopocTu. 3aKoH AeiCTBMS Macc B XMMUYECKOW KnHeTuke. KnHetuka
MPOCTbIX PeakLWii, BbIBOL KMHETUYECKUX ypaBHEeHUI. MeToapl onpefeneHunst nopsiaka XMMUYeckon peakummn. 3akoH
pasbasneHust OctBanbaa. CrnoxHble xuMmuyeckne peakummn. MeTon cTaumMoHapHbIX KOHUEHTpaunin boaeHwTeliHa.

Tema 10. BnusiHne TeMnepatypbl Ha CKOPOCTb XUMU4Yeckux peakuui. Npasuno BaHt-INodpcpa. YpaBHeHMe
AppeHuyca. Katanus.

BnunsHne Temnepatypbl Ha CKOPOCTb XMMMYecKon peakuuu. MNMpasuno BaHT-MNodda. OrpaHnyeHns npuMeHNMocTm
npaewna BaHTt-Mogodpa. YpaBHeHne AppeHuyca. MNMoHsTre 06 aHeprum akTneaummn. SHepreTuiecknii npocnnb
Xmmumyeckown peakumun. OnpegeneHne sHepry akTMeauum No aKCnepuMeHTanbHbiM JaHHbIM. Katanuns. Buasl
Karanusatopos. MexaHn3m OencTsus karanmsaropa.

Tema 11. PacueTtbl Ha NepBoe Hayano TepMOANHaAMUKMN

PacuyeTtbl TennoTbl 1 paboThl B pasnuyHbIx npoueccax. TennoBoi aghdekT M30TEPMUYECKOr0, N306apHOro, M30XOPHOrO 1
agmabaTtnyeckoro npoueccos. PacyeTbl ¢ MICNONb30BAHUEM CBOMCTB (PYHKLMIA COCTOSHWUSA LN pa3fMyYHbIX NPOLLECCOB.
PacueTtbl Ha TepMoguHammnyeckme Lmknbl. OCHOBHbIE TEPMOAUHAMMYECKUE UMKNbIL. PacyeTbl aheKTUBHOCTM TENNOBBIX
MallunH.

Tema 12. TepMoxuMuyeckue pacueTbl

PacueT TennoBoro agpdoekta peakumm no sHTanbnmsiM obpasoBaHusl. Pacuet TennoBoro agodpekta peakuum no
SHTaNbNUsIM cropaHns. PacyeT aHTanbnuii obpasosaHusi. Meton MHKPEMEHTOB. TepMoXmMmuyeckmin 3akoH Kupxrodogoa.
Pacuet sHTanbnum peakumn npm pasHolx Temneparypax. lNepecyer TennoBbix 3EEKTOB, MONYYEHHbBIX B U3OXOPHbIX
ycnoBusix, K u306apHbIM 1 HA060pPOT.

Tema 13. PacueTtbl Ha XMMUYeckoe paBHOBecue

Pacuet aHepruu 'mbbca xummnyeckmx peakumin. OLeHka caMonpon3BONbHOCTY XUMUYECKOW peakummn. PacyeT KOHCTaHTbI
paeHoBecusi. Pacyet coctasa ra3oBoi cMecu. Pacyet KOHCTaHThbl paBHOBECUS NPW pasHbix Temneparypax. Pacyert
SHTanbnuu npoLecca no TEPMMYECKON 3aBUCMMOCTIN KOHCTaHTbl paBHOBeCUS. PacyeT KOHCTaHTbl paBHOBECUS NP
pasHbiX OABNEHUSX.

Tema 14. PacueTtbl Ha CBOMCTBa pacTBOpPOB
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PacuyeTbl KOHLEHTpauui pacTBopoB. PacyeTbl Ha KOHCTaHTbI PaBHOBECUI B pacTBopax. PacyeTbl akTMBHOCTEN U
KOS(PPULIMEHTOB aKTUBHOCTW. PacyeTbl Ha pacTBopbl anekTponuToB. JlasneHne napa Haa pactsopom. Pacuet
OCMOTMYECKOro AaBneHust pacteopa. Pacyet MonsipHbIx Macc Metoaamu abynmockonmm n Kpuockonuu. N3oToHn4eckui
KO3(PPULIMEHT.

Tema 15. PacyeTbl Ha KUHETUKY XUMUYECKUX peakL Ui

PacueT cKopoCTM XMMUYEeCKoi peakumm. PacyeT KOHCTaHTbI CKOPOCTU. PacyeT cTteneHn npeBpalleHnst peareHToB ans
peakumit pasHbIx NOPSAKOB. PacueT BpeMeHy nonynpespalleHms 4ns peakuuii pasHblx nopsakos. PacueT nopsaka
peakumu no MeToay NoAcTaHoBKW. PacueTt nopsigka peakuuii no Mmetony PakoBckoro. PacueTt sHeprum aktusauum
XUMUYECKOW peakLumu.

Tema 16. Tepmoxumms

3akoH ecca. Kanopumetpus. OCHOBHblE NpUHLMNEI KanopuMeTpun. Buasl kanoprumetpos. Kanoprumetpus
pacTBopeHusi, audpdoepeHLmanbHas ckaHupyoLwas kanopumetpusi. TepMrMYeckunii aHanma, TepMorpaBMMeTpus.
OnpeneneHne sHTanNbNMU PacTBOpeHus, kanubposka kanopumetpa. OnpeneneHne sHTanbNMU HeRTpanu3aLun.
OnpegneneHne aHTaNbNMU NNaBNEHNS.

Tema 17. ®a3oBble AMarpammbl

daszoBble anarpaMmmbl OOHOKOMIMOHEHTHbIX CUCTEM. Tp0|7|Has| TO4Ka, KpuTnyeckas Toyka. nOCTpOGHVIe anarpammbl
NnaBKOCTU CMeCU OBYyX OpraHn4eckunx COG,EI,I/IHeHVIVI. HaXO)K,D,eHI/Ie 3BTEKTN4YEeCKOro coctaBsa CMecHu. nVIKBVI,EI,yC nconngyc.
MocTpoeHue anarpamMMbl COCTaB XWUAKOCTU - cocTas napa. Aseotpon. OnpeneneHne coctasa a3eoTpPONHOM CMECH.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO 06ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYIO0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbBHOE OCBOEHNE OTLEMbHBIX TEM (Pa3fenos) AUCLMMANUHBI, TakK 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOU paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 11 CMIPABOYHYIO TMTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusaumsi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pa3oBaTebHbBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCToATENBHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxXckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupeXaeHns
BbiCLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeacTB Mo AUCUUNIuHe (MOLYNI0)

DOoHLO OLEHOYHbIX cpencTs no gucuunninHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualibl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWI, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUEeHO4YHble
cpencTBa Tekyllero KOHTpons n oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I aTtTrectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COLEPXUTCS Cnenytolwas nHpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatam 0By4eHus Mo AUCLUMNNHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMbie K 0eiCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
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Mporpamma gucumnnuHel "dyHaameHTanbHble OCHOBbI thrandeckon xumun"; 04.04.01 "Xumus".

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamu nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

OTKpbITbI KypC N0 TEpMOANHaMuKe 1 KnuHetnke Maccadycetckoro TexHonorndeckoro MiHctutyra -
http://ocw.mit.edu/courses/chemistry/5-60-thermodynamics-kinetics-spring-2008/index.htm

Mepuogunyeckme napganns no omsxmmmnm - http://pubs.acs.org/journal/jpcafh
MNeproaunyeckne nagaHmsa no dusxmmmm - http://pubs.acs.org/journal/jpccck
Mepuoguyeckme nsgaHns no pmsxmummm - http://pubs.acs.org/journal/jpcbfk
Mocobue no TepMoanHamuke 1 KuHeTuke - http://web.stanford.edu/~kaleeg/chem32/kinT

9. MeTognueckue ykasaHusl oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaumum

nekuunu B xone NEKLUMOHHbIX 3aHSTUI CriedyeT BECTW KOHCNEKTMPOBaHue yyebHoro matepumana. Heobxonmmo
obpalatb BHUMaHKE Ha KaTeropum, (OOpMynnpoBKU, PACKPbIBAOLME COLEPXKAHNE TEX U UHbBIX
SABMIEHNIA N NPOLIECCOB, Hay4HbIE BbIBOMbI U MPaKTUYECKNEe pekoMeHbaLmnm, NonoXnTeNbHbINA ONbIT B
0paTopPCKOM UCKycCTBe. XKenaTtenbHO 0CTaBUTb B paboumx KOHCMEKTax Mons, Ha KOTOPbIX fenaTb
NMOMETKN U3 peKOMeHO0BaHHOW nuTepaTtypbl, LOMOMHSAOWNE MaTepuan NPoCcnyWwaHHoW nekunn, a
Takxe nogyepkuBatoLme ocobyto BAXHOCTb TEX UM NHbIX

TEOPEeTUYECKMX NONOXeHWA. 3aaasartb NPenoaaBaTento YTO4HSWME BONPOCh! C LENblo YSCHEHWS
TeopeTUHECKMX MOMOXEHWI, paspelleHns CNopHbIX CUTyaLmnii.

Pe3ynbTaTbl KOHCMEKTUPOBAHUS MOTYT BbiTb MPELCTABNEHBI B PA3NMYHBIX (DOPMAX.

MnaH - 370 cxema NPOYNTaHHOro MaTepmana, KpaTkuii (Mnu nogpobHbIi) NepeveHb BOMPOCOB,
oTpaxarowmx CTPYKTypy 1 NocnenoBaTenbHOCTb Matepuana. MNoapobHo cocTaBneHHbIN MiaH BrOAHE
3aMeHsIeT KOHCMEKT.

KoHcnekT - 3T0 cMcteMatnanpoBaHHoe, NOrM4yHOE U3N0XEHNe MaTepuana ucto4Huka. Pasnnyatorcs
yeTblpe TUMNa KOHCMEKTOB:

- MnaH-KoOHCNEKT - 3TO pasBepHyThIV AETANN3MPOBAHHbIA NNaH, B KOTOPOM LOCTATOYHO NOAPO6HbIE
3anucy NPUBOLATCA MO TEM MYHKTAM MnaHa, KoTopble HyXAatoTCS B MOACHEHWW.

- TekcTyanbHbI KOHCMEKT - 3TO BOCNPOM3BEAEHNE HAMBONEe BAXKHbIX MOMOXEHUIA U (HaKTOB
NCTOYHUKA. .

- CBOBOHDBI KOHCMEKT - 3TO YETKO M KPaTKO CPOPMYNUPOBaHHbIE (M3M10XEHHbIE) OCHOBHbIE
MONOXeHWs B pe3ynbTtaTe ryboKoro OCMbICNMBaHUS Matepuana. B Hem MoryT nprcyTcTBoBaTh
BBINUCKM, LUTATbI, TE3UCHI; YacTb MaTepuana MoXeT BbiTb MPeACcTaBeHa NiaHoM.

- TemaTuyeckuii KOHCMEKT - COCTABNSIETCS HA OCHOBE U3YYeHUs PsiAa MCTOYHUKOB 1 AaeT 6onee nnm
MEeHee McYepnblBatowWniA OTBET MO Kakow-TO cxeme (Bonpocy).
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckme | BaxHol cCoCTaBHOM YacTbio y4ebHOro npouecca B yHUBEPCUTETE SIBNSIOTCS NPaKTUHECKME 3aHATMSI.
3aHATMA MpakTnyeckune (CeMUHaAPCKME) 3aHATUS MPOBOAATCS rMaBHbIM 06Pa30M Mo AMCLUNNMHAM, Tpebyowmm

Hay4YHO-TeopeTnyeckoro 0600bLweHns nMTepaTypPHbIX UCTOYHMKOB, U MOMOratoT CTyAeHTaM rnybxe

yCBOUTb y4ebHbIA MaTepuan, NpMobpecTy HaBbIKM TBOPYECKO paboThl HA LOKYMEHTaMK 1

NepBOUCTOYHMKAMMU.

[MnaHbl CeMUHaApPCKUX 3aHATUI, X TEMaTUKa, pekoMeHayemas nutepaTtypa, uenb 1 3a4ayv ee

n3y4yeHunst cooblalnTcs NpenoaaBaTenemM Ha BBOAHbIX 3aHATUSX MU B METOAUYECKUX YKa3aHMSX No

JaHHOW aucLmMnImHe.

HauyvHasi noaroToBky K 3aHATUIO, NpenoaaBaTtenb ykasbiBaeT CTyAeHTaM CTpaHuLbl B KOHCMNEKTe

nekuwnii, pasaensl y4ebHMKOB 1 y4ebHbIX Nocobuii, YTobbl OHK Nony4uny obliee NpeacTaBieHne o

MeCTe 1 3HaYeHUN TEMbI B N3y4aeMOM Kypce. 3aTeM CnefytoT pekomeHaauum no pabore ¢

OOMONHUTENBHOM NNTEPAaTypPONA.

[MoaroToBka K MpakTU4eCKOMy 3aHATUIO BKOYaeT 2 aTana:

111 - opraHM3auUnOHHbIN;

201 - 3akpenneHune n yrnybneHne Te0PETUIECKNX 3HAHNIA.

Ha nepBoM aTane CTyoeHT NnaHUpyeT CBOK CaMOCTOSTENbHYO paboTy, KOTopasi BKIOYaeT:

-ysICHEHWE 3a4aHNs Ha CaMOCTOATENbHYIO0 paboTy;

-no6op PeKOMEHA0BAHHOW NMTepaTypbl;

-cocTaBfeHve nnaHa paboTbl, B KOTOPOM OMPERENSOTCS OCHOBHBIE MyHKTLI NPEeACTOsAWEN

NnoAroTOBKMU.

CocTaBneHue nnaHa AMCUUMNNMHAPYET 1 NOBbLIWAET OPraHM30BaHHOCTb B paborTe.

BTopoin atan BkntoYaeT HENOCPeACTBEHHYIO NOArOTOBKY CTyAeHTa K 3aHsATUi0. HaymHatb Hano ¢

N3y4eHnsi PEKOMEHO0BAHHOW nuTepaTypbl. Heo6x0AMMO MOMHUTb, YTO Ha NEKLMU 0ObIYHO

paccmaTpvBaeTCs He BECb MaTepuan, a Tonbko ero YacTtb. OcTanbHas ero 4actb BOCMONHSAETCS B

npoLecce caMocToATeNbHOM paboThl. B cBA3n ¢ aTuM paboTa ¢ peKoMeHL0BaHHON nuTepaTtypoi

obsazatensHa. Ocoboe BHUMaHWe Npu 3ToM HeobxoaMMo 0bpaTnTb Ha CoLepXaHNe OCHOBHbIX

MONOXEHWIA 1 BbIBOLOB, 00 bSICHEHME SABNEHUIA U (DAKTOB, YSICHEHUE NPAKTUYECKOrO NMPUNoXEeHNs

paccMaTprBaeMbIX TEOPETUYECKUX BOMPOCOB. B npouecce 310l paboTbl CTyAEHT LOMXKEH CTPEMUTLCS

MOHATb N 3aMOMHUTb OCHOBHbIE MOMOXEHUS paccMaTpmBaeMoro Matepuana, npuMmepsbl, NOsSICHSWNe

€ero, a Takxe pasobparbcs B MANIOCTPATMBHOM Matepuane.

3akaH4mBaTtb NOArOTOBKY CnedyeT COCTaBEeHEM NnaHa (KOHCMEKTa) No n3y4aeMomy matepuany

(BONpocy). OT0 NO3BONSET COCTABUTL KOHLEHTPMPOBAHHOE, CXaToe NpeacTaBieHre Mo N3y4aemMbim

BOMpOCaM.

camocTosi- | B npouecce noarotoBku K 3aHATUSIM NpKY HEOBXOAMMOCTU cheayeT obpallaTtbCs 3a KOHCYNbTauuei K
TenbHas npenogaeartento. Mos Ha KOHCynbTaLmMio, HE0OX04MMO XOPOLO NPOoLyMaTh BONPOCHI, KOTOPbIE
paboTa TpebyloT pasbsCHEHMSI.

3anvcu MeLoT NepBOCTENEHHOE 3HAYEHUE AN CAMOCTOSTENbHOW paboThl cTyAeHTOB. OHM noMoratoT

MOHSATb NOCTPOEHUE N3yHaeMOro Mateprana, BblAeNnTb OCHOBHbIE MOMOXEHWUS, NPOCNEANTb UX

NOFVKY U TEM CaMbIM NPOHUKHYTb B TBOPYECKYO nabopaTtopuio asTopa. BeneHne 3anuceit

cnocobCTBYET NPEBPALLEHUNIO YTEHNS B aKTUBHbI NPOLECC, MOBUNN3YeT, Hapsay CO 3pUTENbHOW, 1

MOTOPHYI0 NamsaTb. CnegyeTt NOMHUTL: Y CTYAEHTa, CUCTEMATNYeCK/ BeayLWero 3anncu, co3naeTtcs

CBOW UHAMBMAOYanbHbIA OOHA NOACOOHLIX MaTEPUANnoB Ans ObICTPOro NOBTOPEHNS NMPOYUTAHHOTO,

Lnsi MOBUNN3ALMI HAKOMNEHHbIX 3HaHWA. OCOBEHHO BaXHbI 1 MONE3HbI 3anncy TOraa, Koraa B Hux

HaxO4ST OTPaXEHUE MbICIW, BO3HUKILME NPU CaMoCTOATENbHOM paboTe.

BaxHo pa3smBatb y CTyOEHTOB yMEHME COMOCTaBNSATb UCTOYHWUKW, NPOLYMbIBATb U3yHaeMbli

matepwuan. bonbloe 3Ha4YeHne MMeeT COBEPLUEHCTBOBaHNE HABbIKOB KOHCMEKTUPOBAHWS Y CTYAEHTOB.

MN3y4eHne aucumnnunHbl cnedyet HauymHatb ¢ NpopaboTky HacToswel paboyeli nporpamMmel, ocoboe

BHVMMaHue, yoenss uensm n 3aagadam, CTPYKType U cogepXaHuio Kypca.

B xone noaroToBKy K 3aHATUSAM HEOOXOAUMO N3YYNTb OCHOBHYIO NUTEPATYPY, 03HAKOMUTBLCS C

LOMOMHUTENBHON NUTEPATYPO, HOBbIMY NYBAMKALMAMA B NEPUOLNYECKUX UBOAHUSX: XypHanaXx,

rasetax u 7.4. [Mpu atom TpebyeTcs y4ecTb pekoMeHfaumy npenogasatens u TpebosaHus yuebHoik

nporpammbl. CTyAeHT MOXET AOMOMHUTb CIIMCOK UCNONb30BAHHOW NUTEPAaTypPbl COBPEMEHHBIMU

NCTOYHUKaMW, He NPeacTaBNeHHbIMW B CIMCKE PEKOMEHO0BaHHON nuTepatyphbl, U B AanbHeRWeM

1cnonb3oBaTb COOCTBEHHbIE MOAFOTOBNEHHbIE y4ebHbIE MaTepuarnbl NPY HANMCAHUN KYPCOBbIX 1

LUMNOMHbIX pabor.

CTyneHTaM pekoMeHayeTCcs nony4mTb B BMOnmMoTeuHo-MHOPMaLMOHHOM LEHTPE YHMBEPCUTETA

yuebHyto nuTepatypy no AUCUUNNnHE, HEOBXOAMMYO ANs 3PdEKTMBHOM paboTbl HA BCEX BUAAX

ayLMTOPHbIX 3aHATUIA, @ TaKXe A5 CAMOCTOSTENbHOM PaboTbl MO N3YHYEHMIO ANCLUMNUHDI.

YcnewHoe ocBOeHMe Kypca npegnonaraeTt akTuBHoOe, TBOPHECKOe y4acTue CTyaeHTa nytem

nnaHoOMepPHOW, MOBCEAHEBHON paboThl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 n3 12. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma gucumnnuHel "dyHaameHTanbHble OCHOBbI thrandeckon xumun"; 04.04.01 "Xumus".

Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH dk3aMeH Kak hopMa NPOMEXYTOYHOrO KOHTPOSISI U OpraHm3aunm oby4eHns CnyxmT npuemMom
MPOBEPKU CTEMNEHN YCBOEHNS y4ebHOro MaTepmana v NeKUMOHHbIX 3aHATUIA, Ka4ecTBa YCBOEHWS!
00yyatowmmMmncst oTaenbHbIX pasnenos y4ebHon NporpaMMbl, CRROPMUPOBAHHBIX YMEHMW N HABBIKOB.
Sk3aMeH NpoBOANTCS B YCTHOM chopme B o6 beme yuebHoi nporpammel. [Npenonasatenb Bnpase
3a4aTb OOMOMNHUTENbHbIE BOMPOCHI, MOMOratowWme BbiICHUTL CTENEeHb 3HaHUI obyyarowerocs B
npenenax y4ebHOro Matepmana, BBIHECEHHOro Ha ak3ameH. B neprion NoaroToBky K aK3aMeHy
obyyatolmecs BHOBb 06palatoTcs K npoiaeHHoMy yyebHoMy Matepuany, MCnonb3ays Nekumn u
PEeKOMEHA0BaHHY0 NuTepatypy. [Mpu 3TOM OHU He TOMBKO 3aKPEennsT NoslyYeHHbIe 3HAHUS, HO U
Mony4atoT HOBbIE.

MonrotoBka obyvatolerocs kK sk3aMeHy BKo4aeT B cebs Tpy aTana: camocTosiTenbHast paborta B
TeyeHue npouecca 0by4eHus; HeNoCpPeLCTBEHHAS NOLrOTOBKA B AHM, NPEALECTBYOLME 9K3aMeHy No
TemaMm Kypca; NoAroToBka K 0TBETY Ha BOMPOCH! HEMOCPEACTBEHHO Ha 9K3aMeHe, Ha KOTOPYHo
obyyvatowemycs naetcst 30 MUHYT C MOMEHTa MOMYYEHUS M BOMPOCOB.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CMELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxXcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

Mpw HeobxoaMMoCTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolme MeToabl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMKN 0By4YaloWmMMUCs MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMUA 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUn NobOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE AN pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTypbl;

- cO34aHne BO3MOXHOCTEW ais 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHAPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHOPMaLLMIO BU3YalbHO, C HAPYILEHWSIMU 3PEHNS -
aymanbHo;

- MPUMEHEHWEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLMOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA AN Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro U NPOMEXYTOYHOro
KOHTPONA;

- YBENMYEHWE NPOLONXNTENBHOCTMN caaun 0byyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHbBIMY BO3MOXHOCT MU
300POBbS OOPM MPOMEXYTOYHOW aTTeCTaLMM MO OTHOLWEHMIO K YCTAHOBNEHHOW MPOLOMXUTENBHOCTUA UX CAAYM:

- NPOAONIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHyYT;
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- NPOOOIXXUTENIbHOCTU BbICTYNNEHUA 06y'-|a|ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBmU ¢ TpeboBaHnsamm ®IOC BO n yyebHbiM nnaHom no HanpasneHuto 04.04.01
"Xvmus" n marmctepckon nporpamme "IHHOBaLMOHHbIE MaTepmanbl U METoAbl UX NccnenoBaHms”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.05 ®yHnameHTa bHble OCHOBbI (OU3UHECKON XUMUYN

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodhunb NoaroTosku: MIHHOBALUMOHHBIE MATEpPUanbl U METOAbl UX MCCNeA0BaHNA
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. AdpaHacbeB B.H. duanueckas xvmus: yuebHoe nocobve ons CTyOEHTOB By30B, 00yHaloLLMXCs N0 HanNpaBneHnsm
"XvMnyeckas texHonorus', 'buotexHonorus' n 'OHepro- 1 pecypcocbeperatowme npoLeccsl B XMMUYECKON TEXHONOTUN,
HedpTexumum u 6rotexHonorun' / b. H. AgpaHacbes, 0. M. Akynosa. CaHkT-Metepbypr [u op.]: NlaHb, 2012. - 463 c.

2. AdpaHacbeB, B.H. dunsmyeckast xumns [OnekTpoHHbI pecypc] : yuebHoe nocobue / B.H. AgpaHackes, .M. Akynoga. -
OnekTpoH. AaH. - ClM6. : NaHb, 2012. - 416 c. - Pexunm goctyna: http://e.lanbook.com/books/element.php?pl1_id=4312

3. EpemuH B.B. OcHoBbl 06weit n domandeckoi xummm: yuebHoe nocobre ons CTyLEeHTOB BbICLIMX Y4EOHbIX 3aBeNEHUI,
n3yyarowmx gucunnavHy 'Xumus', no HanpasneHuo nogrotoeky BMO 011200 / B. B. Epemun, A. 5. Bopwesckuii.
LonronpygHbii: MHTennexTt, 2012. - 847 c.

4. bokwTeiH, b.C. ®uanyeckas xumMusi: TepMoanHaMUKa 1 KMHeTVKa [SneKTPOoHHBbIN pecypc] : y4ebHoe nocobve / B.C.
BokwreliH, M.W. Mengenes, KO.B. MoxsucHes. ? SnekTpoH. faH. ? Mockea : MVICUC, 2012. ? 258 ¢. ? Pexum pgoctyna:
https://e.lanbook.com/book/47443

5. OcHOBbI oU3NYecKol xumMmn. B 2 4 [OnekTpoHHbIN pecypc] : yuebHuk / B.B. EpemuH [u ap.]. ? OnekTpoH. faH. ?
Mocksa : U3patenbcTBo 'NTabopatopus 3HaHuit', 2019. ? 625 c. ? Pexum goctyna: https://e.lanbook.com/book/116100

JononHutenbHasa nuTteparypa:

1. Kypc comanyecko xumMum : Ans Xxum. chak. yH-1oB / nofg obw,. pen. 9. . Mepacnmosa .- Mocksa : Mocxmumuzgar, 1963 .- ;
22.T.1 .- 1963 .- 624 c.

2. Kypc omanyeckoin xmmum : anst XuM. goak. yH-1oB / nog, obw,. pen. 9. . Mepacmmosa .- Mockea : Nocxumuzgat, 1963 .- ;
22. T.2 - Mocksa : Xvmus, 1966 .- 656 c.

3. EpemuH, EBrenmnin Hukonaesny. OCHOBbI XMMUYECKOM KMHETUKM : y4eb. nocobre onst CTyAeHTOB XuM. ¢pak. yH-ToB / E.
H. EpemuH .- 2-e nag., gon. - Mockea : Bbicw. wk., 1976 .- 373, [1] c.

4. MaHanosa, laypa 3akuesHa. MeTtoaudyeckoe nocobue Kk ceMmHapam no Prsn4eckon XmMmMmm (KUHeTNKa XMMUYECKMX
peakuuin) : [ing ctyneHToB xuM. goak. / Mananosa J1.3., 3asbibuH A.l'. ; Hayu. pen. B6.H.ConomoHos .- KazaHb :
YHUIMPECC, 2000 .- 18 c.

5. bynaHog, B.B. Xvmuyeckas kuHeTuka [SnekTpoHHbIi pecypc] : ydebHoe nocobue / B.B. BynaHos, T.H. llomoea, B.B.
PoibkuH. ? OnexkTpoH. naH. ? CaHkt-Metepbypr : JlaHb, 2014. ? 288 ¢. ? Pexum poctyna:
https://e.lanbook.com/book/42196

6. PykoBOLACTBO K NpakTMYecknm pabotam no ousnko-XMMMYECKM MeToaaM UCCnenoBaHns: s CTyAeHTOB XUM. dhak.
[OnekTpoHHbI pecypc] / KasaH. roc. yH-T, Hayuy.-obpasosart. ueHTp KI'Y 'Matepuansl n TexHonorum XXI B.', XuM. UH-T nMm.
A.M. Bytneposa; [cocT.: B.B. Nopbauyk n ap.]. - KaszaHb, 2007. 90c. .- Pexxum goctyna: URL:
http://libweb.kpfu.ru/ebooks/publicat/0-763596.pdf
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodhunb NoaroToskun: MIHHOBALUMOHHBIE MATEpPManbl U METOAbl UX MCCNeA0BaHNA
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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