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Mporpamma aucumnnmHbl "OCHOBBI KMHETUKU 1 MEXaHW3MOB HeopraHuyeckmx peakuui"; 04.03.01 "Xumns".

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 aucumnnmHbl "OCHOBBI KMHETUKU 1 MEXaHW3MOB HeopraHuyeckmx peakuui"; 04.03.01 "Xumns".

Mporpammy omucuunnmHebl paspabotan(a)(n) LouUeHT, K.H. (aoueHT) WrbipnuH B.I. (Kaghenpa HeopraHUy4eckoi Xummm,
Xummnueckuin nHctutyt um. A.M. Bytneposa), Valery.Shtyrlin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NPY PeLIeH NPOPECCUOHANbHBIX 3aAau

YK-1 CnocobeH oCyLeCcTBNATL NMOUCK, KPUTUYECKWIA aHanMa 1 CMHTE3 MHbopMaLuuu,
NPUMEHSTb CUCTEMHBIV MOAXOA, ANS PEeWEeHNs NOCTaBNeHHbIX 3a4ay;

YK-3 CnocobeH ocylLecTBAATL COLManbHOE B3aMMOLENCTBIS U Peann3oBbiBaTb CBOK
ponb B KOMaHAe;

YK-6 CnocobeH ynpaensTb CBOMM BPEMEHEM, BLICTPAUBATL 1 PEANTU30BLIBATHL
TPAEKTOPUIO CaMopPa3BUTUS HA OCHOBE MPUHLMMOB 06pa30BaHNs B TEUEHME BCEA
PKU3HW;

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
JonxeH 3HaTb:

annapat goopMasibHON XMMNYECKOW KMHETVKW, Knaccudomkaumm MexaHn3MoB peakLuii 3amelle-Hus, Teopuio
aKTVBMPOBAHHOrO KOMM/eKca, TEOPMIO CTONKHOBEHWI, (oU3UYECKUIA CMBICT SHTaNbMUK, SHTPONUK U obbema
aKTBaUMU, 3aKOHOMEPHOCTY BINSIHWS NPUPOALI PACTBOPUTENS], SNEKTPOHHBIX, CTEPUYECKMX 30DCDEKTOB 3aMecTuTens
1 MOHHOW CUMbI cpedbl HA CKOPOCTU XUMU-4YECKMX peakLnii, NepBUYHbIE U BTOPUYHbIE N30TOMHbIE 30PdEKTbI, KUHETUKY
N MEXaHN3Mbl pe-akLmii 3aMelleHns B OKTasapuyeckux, NNoCKOKBaapaTHbIX U TeTpasapuyecknx KoMnnekcax,
3aKOHOMEPHOCTU OKMCNIUTENBbHO-BOCCTaHOBUTENbHLIX peakuumii, NpuHumun dpaHka-KoHooHa, BHeWHeCcqepHbIi 1
BHYTpUCDEPHBIV 3NEKTPOHHbBIN NepeHoc, Teopwio Mapkyca, AanbHOOeCT-BYOWMIA ANEKTPOHHbIA NepeHoc B
61oNornMYeckrx cucTemMax, peakumm cBoboAHbIX PaanKanoB. KUHETUKY Y MEXaHU3MbI peakLuii MeTanionopcoprHoB,
peakuun MeTannopraHn4ecknx coein-HeHWn, OCHOBHbIE TUMbl GDOTOXMMUYECKUX peakLuil C y4acTeM KOMMIEKCOB
nepexoaHbiX Me-Tannos, MPUHUMMbLI U OCHOBHbIE TUMbI peakuuil katanuaa Metannamn 1 X CoeAUHEHUSIMU, OC-HOBHble
TWMNbI NPOTUBOPAKOBbLIX KOMMIEKCOB 1 MeXaHW3Mbl UX OeWCTBUSI.

JonxeH ymeTb:

BbIBOAUTH KMHETUYECKMNE YPaBHEHWS OJisl MPOCTBIX U CMOXHbBIX XMMUYECKMX PeakLUWi, U3 aHanm-3a KUHETUYECKNX
KPVBbIX YCTAHABNMBATD CXEMY peakLyu, aHann3nmpoBaTh BAVSIHAE HA CKOPOCTb PeakLUnil LManekTpuyHecKon
NMPOHULLIAEMOCTU CPeLbl, SMIUPUYECKUX NAPaMeTPOB PAaCTBOPUTENS, BKNOYAS LOHOPHbIE 1 aKLENTOPHbIE Yucna,
pasnuyatb BHYTPU- 1 BHEWHECHEPHBIE PeaKLMK 3NEKTPOHHOMO NepeHoca Ha OCHOBE 3KCMEePVIMEHTANbHbIX
KpWTepWeB, MPeacKasbiBaTb KOHCTaH-Thl CKOPOCTY peakunii 3aMeLLeHust NIraHaoB U pefoKC-NpoLecCoB Ha OCHOBE
N3BECTHbIX KOH-CTAHT CKOPOCTU peakLuii ConbBaTHOro 06MeHa 1 911eKTPOHHOro camoobmeHa.

JlonxeH Bnanetb:

MeToLaMm onpeneneHns akTMBaLMOHHbIX NapaMeTPoB 13 3aBUCUMOCTE CKOPOCTEN peakumii 0T TeMnepatypbl 1
LaBNEHWS, HABbIKaMU YCTAHOBNEHUS MEXAHN3MOB PeakLUii Ha OCHOBE aHanm3a U3MeHeHUiA SHTanbNuM, SHTPONUA 1
obbema akTBaLMM B CEPUAX PeakLuii, 3aBUCMMOCTEN KUKMHETUYECKMX NapPaMETPOB OT SNEKTPOHHbIX 1 CTEPUYECKMUX
aPPeKTOB 3aMeCTUTENEN, aHaNM3a NEPBUYHbBIX U BTOPUYHbLIX N30TOMHBIX 3GCPEKTOB U LPYrMX SKCNEPUMEHTaNbHbIX
KpWTEPUEB MEXAHN3MOB.

JlonxeH AeMoHCTpupoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

BbIBOOUTb KUHETUYECKME YpaBHEHUA ONA NMPOCTbIX N CNOXHbIX XUMUYECKUNX peaKu,vu7|, N3 aHann3a KNHeTn4eCckKmnx
KPpuBbIX YCTaHaBNINBATb CXeMy peakunin, aHam3npoBaTb BIMAHNE Ha CKOPOCTb peaKLl,VII7I ,D,VISJ'IQKTpI/IHGCKOVI
NPOHNLAaEeMOCTN Ccpelbl, SMMNNPUYECKUX NMaAPaMETPOB PaACTBOPUTENA, BKNOYAA JOHOPHbIE U aKUenToOpHble Yncna,
pasnuyaTb BHYTPU- U BHELWIHeCMEepHble peakunum anekTpoHHOro nepeHoca Ha OCHOBE 3KCNepUMeHTalbHbIX
Kputepues, npenckasdbiBatb KOHCTaH-Tbl CKOPOCTHU peaKLl,VII7| 3amMelleHnsa nmraHoos 1 penokc-npoueccos Ha oCHoBe
N3BECTHbIX KOHCTAHT CKOPOCTU peaKLu/u7| conbBaTHoro obmeHa u ANEKTPOHHOIo camoobMmeHa.
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Mporpamma aucumnnmHbl "OCHOBBI KMHETUKU 1 MEXaHW3MOB HeopraHuyeckmx peakuui"; 04.03.01 "Xumns".

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtoveHa B pasgen "61.8B.1B.13.04 OucumnaumHel (Mogynm)" OCHOBHOW
npodpeccroHanbHoi obpasosatensHoi nporpamMmbl 04.03.01 "XuMuns (He NpelyCcMOTPEHO)" N OTHOCUTCS K AMCLMMNIMHAM
no Bolbopy.

OcsauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6bem aucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOCTb ANCLMMANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTtakTHasi paboTa - 40 yaca(os), B TOM 4yncne nekuum - 40 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 32 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT B 8 cemecTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaAeMUYecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AucCLUNINHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucuMnavHbl / MX TPYAOEMKOCTb CamocTtosiTeNnbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopatopHble
Jlekumn 3aHATUSA paboTbl
y Tema 1. Tema: BeeneHve B npeamer. 8 > 0 0 0
" |OcHoBbI hopManbHOW KMHETUKK (1).
Tema 2. Tema: OcHOBbI hopManbHoW
2. KUHETUKN (2). 8 2 0 0 2
Tema 3. Tema: ToMoOreHHble
8. Katanutmyeckue peakuuu. 8 2 0 0 2
Tema 4. Tema: 3aBUCMMOCTb
4. |cKOpOCTK peakumn oT TeM-neparypbl 8 2 0 0 2
1 DaBneHUs.
Tema 5. Tema: MexaHuambl peakuuia
5 3aMelleHmns. 8 2 0 0 2
Tema 6. Tema: 3aBUCMMOCTb
6. |CKOPOCTY peakumn OT pac-TBOPUTENS 8 2 0 0 2
1 3amMecTuTens.
Tema 7. Tema: Peakumm noHHbIX nap.
7. |KuHeTtnyeckne n3otonHble apdeKThbI. 8 2 0 0 2
8 Tema 8. Tema: Peakunn 3amelleHns B 8 5 0 0 >
" lokTasppuyeckmx KoMniaekcax.
Tema 9. Tema: Ctepeoxumus
9. [3amelleHns B oKTasgpuye-cKunx 8 2 0 0 2
KoMmnnekcax.
Tema 10. Tema: Peakunn 3amelleHns
NNraHaoB B TETPAKO-OPAMHALMOHHbIX
10. KoMmnnekcax. 8 2 0 0 2
Tema 11. Tema:
11.|OKkucnMTENbHO-BOCCTAHOBUTENbHbIE 8 2 0 0 2
pe-akuuu.
Tema 12. Tema: KnHeTtuka u
12.|MexaHn3mbl peakumi 8 2 0 0 2
mMeTan-nonopgUpPUHOB.
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Mporpamma aucumnnmHbl "OCHOBBI KMHETUKU 1 MEXaHW3MOB HeopraHuyeckmx peakuui"; 04.03.01 "Xumns".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUA paboTbl
Tema 13. Tema: Peakuumn
13.|MeTannopraHnyeckux coegmHe-Hum 8 2 0 0 2
(1).
Tema 14. Tema: Peakuun
14.[MeTannopraHnyeckmx coenHeHun 8 2 0 0 2
(2).
Tema 15. Tema: doToxmmuns
15. KOOPAVHALMOHHbBIX COEANHEHWIA. 8 3 0 0 2
Tema 16. Tema: Katanus
16. KOMniekcaMm MeTannos. 8 3 0 0 2
Tema 17. Tema: Katanns metannamm
17. N NX COeONHEHNSMN. 8 3 0 0 2
Tema 18. Tema: Komnnekcol
18. METa/IoB B XMMMOTEpPanuun paka. 8 3 0 0 0
Ntoro 40 0 0 32

4.2 CopepxaHue aUCUUMINHLI (MOBYNSA)
Tema 1. Tema: BeepeHue B npegmet. OCHOBbI hopManbHOM KMHETUKM (1).

CkopocTb xumnyeckoin peakumm. KnHetnyeckoe ypasHeHue. KoHctaHTa ckopocti. OCHOBHbIE TUNbl peakuuii. MNMpocTble
peakuun nepeoro nopsagka. MapannenbHole peakumm nepsoro nopsaka. lNocnegoeaTenbHble peakuumn Nepsoro
nopsaka. Obpatumblie peakumm nepsoro nopsaka. Mpoctele peakuum BToporo nopsinka. ObpaTtuMble peakuum BTOPOro
nopsgka.

Tema 2. Tema: OcHOBbI chopManbHOM KUHETUKM (2).

MNMocnenoBaTeNnbHOCTb peakumii CMelaHHoro (MepBoro 1 BToporo) nopsaka. Obpatumasi peakumusi CMeWaHHoro (Nepeoro
1 BTOpOro) nopsiaka. MNocnenoBartenbHOCTb OBYX peakuuii nepBoro nopsaka ¢ obpaTvMori nepBoli cTaanei.
MocnepnoBaTtenbHOCTb ABYX 06paTVMbIX peakuuii nepeoro nopsaka. [se napannensHble 06paTMMble peakuum Nepeoro
nopsaka ¢ obwmmM npoaykToM. MNocnenoBaTeNnbHOCTb ABYX peakLuuii BTOPOro 1 NepBoro nopsiaka ¢ 06paTtyMoli nepBoii
ctagueii. [lge napannenbHble peakuym BTOPOro nopsiaka ¢ obpatumon ctaguei.

Tema 3. Tema: FoMOreHHble KaTanuTnyeckme peakLuu.

MeTonbl COCTaBNEHUS KNHETUYECKUX YPaBHEHMIA. KaTanntuyeckas peakums BTOPOro nopsaka. Karanmtnyeckas
peakumsi nepBoro nopsigka. YpaeHeHvne Muxasnuca-MeHTeH. MiHrmbrposaHue katanusaTtopa. Obpatumoe
nHrnbrposaHne. HeobpaTtmoe MHrMbrpoBaHmne. ABToKatannTnieckas peakumusi nepeoro nopsiaka.
ABTOKaTaANMTMYECKasa peakums BTOPOro nopsaka.

Tema 4. Tema: 3aBUCMMOCTb CKOPOCTU peakLiumn oT TeM-NepaTtypbl U AaBNeHUs.

YpaBHeHne AppeHunyca. Teopus akTMBUPOBAHHOIO KOMMiekca. Teopus ctonkHoBeHuin. Ctepnyeckne acpekTbl 1
peakuMoHHas CnocoBHOCTL CTPOro OPMEHTMPOBAHHbBIX MONIEKY/1, peakUMi B MONEKYNSPHBIX Mydkax. Puanyeckuii cMbich
SHEPIM 1 SHTPOMMM akTnBaumm. PopMbl aPPEHNYCOBCKMX rPachnKoB. 3aBNCUMOCTb CKOPOCTY peakumm OT AaBNEHUS.

Tema 5. Tema: MexaHM3Mbl peakUUi 3aMeLL,eHUs.

Knaccugpmkaums MexaHu3aMoB peakunii 3amelleHns nuraHgos: knaccugmkaumm MHronbaa-Xoto3a, bacono-lNupcoHa,
NaHrdpopna-pes, 3axapoea-LUtbipnnHa. MexaHnambl peakuuii 3amewenns SE1 n SE2 ons metannoopraHnyeckmx
coefvHeHniA. HoBble B3rnsiabl Ha MeEXaHN3Mbl peakUnii 3aMelLeHnst B ra3oBoi dpase. DKcrnepuMeHTanbHble Kputepum
MEXaHN3MOB peakLuii 3aMeLleHns: KNHeTUYecKoe ypaBHeHne, 06 beM akTUBaUMmM, SHTaNbMUS U SHTPOMNUS akTUBaLmu,
CpaBHeHMe KOHCTaHT CKOPOCTEe, NMHenHoe COOTHOLWEHWe CBOBOAHbIX 3HEPruiA, orkcaums HTepMeanaTos, NpsiMoe
HabnogeHne akTMBUPOBAHHBIX KOMMIEKCOB.

Tema 6. Tema: 3aBUCMMOCTb CKOPOCTU peakLiMn OT pac-TBOPUTENS U 3aMeCTUTENS.

BnusaHne Ha cKOpoCTb peakumm OUaneKTpuYeCcKor NPOHNLAEMOCTM CPeabl. YYET BIUSHMS 3MIUPUYECKNX NapaMeTpoB
pacTBOPUTENA: KOPPENALNN KOHCTAHT CKOPOCTY peakLumini C JOHOPHbIMA 1 akLEenTOPHbIMA YACnaMn 1 APYTMMU LWKaNamu.
O eKT HykneopnnbHOCTU pacTBopuTens. BnusHrue Ha CKOpOCTb peakLmii MOHHOM cunbl cpenpbl. 94deKTbl
3aMeCcTUTENS: 3NEKTPOHHbIE N CTepnyeckue adpdoekTbl 3aMECTUTENS U UX CBA3b C MEXaHW3MaMu peakumi.

Tema 7. Tema: Peakuumn noHHbix nap. KnHetuueckme nsotornHblie acopeKThbl.

Peakumun noHHbIx nap. MNepsuyHblie N30ToMNHbIE 3PdeKkTbl. BTOprYHbIE N30TOMHBIE 3GGEKTLI. BTOPUYHBbIN
beTa-nenTepreBblli M30TOMHbIN adodoekT. BTOpuYHbIN anbga-aenTepreBslii M30TOMNHbIA adpdekT. BnnsHue
TYHHENNPOBAHWS Ha NEPBUYHbIE U BTOPUYHBIE U30TOMHbIE 3PPEKTbI. SKCTPEManbHO BbICOKNE KMHETUYECKME N30TOMHbIe
adopeKkThl U TYHHENVPOBAHWE.
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Mporpamma aucumnnmHbl "OCHOBBI KMHETUKU 1 MEXaHW3MOB HeopraHuyeckmx peakuui"; 04.03.01 "Xumns".

Tema 8. Tema: Peakuuu 3ameLLL,eHUA B OKTa3pnyecKux Komnnekcax.

BnnsHune adoPEKTOB KPUCTANNNYECKOro MNosg Ha CKOPOCTU U MEXaHU3MbI peaKuvn7| 3aMelleHns B OKTasapun4eckmnx
komnnekcax. Peakunm conbBaTHOro oémeHa, 3aBMCUMOCTb KOHCTAHT CKOPOCTU peaKLl,I/IVI CONbBaTHOro obMeHa ot
naeneHms. Peakuum aHauun. AkBataums, KUCNOTHbIA U OCHOBHbIA KaTanua B peakumnsax 3ameleHus. 13mMeH4YnBOCTb
MeXaHNn3MOB peaKqu7| 3aMelleHnsa B OKTasgpun4ecknx komnnekcax.

Tema 9. Tema: CTepeoxuMusl 3ameLLLEHUS B OKTasapuye-CKUX Komnaekcax.

Mpouecchl BHYTPUMONeKynapHbix neperpynnupoBok: SN1- n SN2-mexaHn3Mmbl. Peakummn reoMeTpmyeckux n onTUHeckmnx
n3omepos. l3omepunsauus oktasgpuyeckux komnnekcos. CTpyKTypHas nsomepus. Pauemmsaumns oktasgpuHeckmnx
KOMMNEKCOB: MEXMONEKYNSPHBIA U BHYTPUMONEKYNSPHbIA MEXaHW3MbI, BINSHNE 3NEKTPOHHOIO NepeHoca,
goTopauemmsaums. Ctepeocneundd4HOCTb NNraHaoB..

Tema 10. Tema: Peakuum 3ameLL,eHUA NUraHO0B B TEeTPaKo-OpAUHALLMOHHbIX KOMIIeKcax.

KnHeTnka n MexaHn3Mbl peakuuii 3amelleHne B NNocKoKBagpaTHbIx koMmnnekcax. Peakunn komnnekcos nnatuHbi(ll).
Uuc- n TpaHc-agpcpekT. OcobeHHOCTU peakumii 3amelleHns B komnnekcax megu(ll). isomepursauus nnockoksagpaTHbIX
KOMMNEKCOB: reoMeTpmnyeckas nsomepmnsaLms, KoOHpopMaLnoHHasa nsomepnsaums. Peakuun sameweHms B
TeTpasgpuHecknx KoMmniaekcax.

Tema 11. Tema: OKMCNUTENbHO-BOCCTaHOBUTENbHbIE pe-akLUn.

OxucnntenbHoe NpUCOeaNHEHNE N BOCCTaHOBUTENbHOE 3NMMUHUPOBaHne. OQHO- 1 OBYX3NEKTPOHHOE OKUCANTENBHOE
nprucoeauHeHne. Peakunm anekTpoHHOro nepeHoca. MNpuHunn dparHka-KoHaoHa. BHewHechepHbIi 9NeKTPOHHBbIN
nepeHoc: Teopusi Mapkyca, LanbHOLENCTBYOWNIA 3NEKTPOHHBIA NEPEHOC B BUONOrMYeckmx cuctemax. BHyTprucgepHbii
SMEKTPOHHBIV NepeHoc. Peakuun cBoboaHbIX paamkanos.

Tema 12. Tema: KuHeTMKa 1 MexaHM3Mbl peakLuin MeTan-nonopcoupuHoB.

MexaHn3m BHepeHUsi METanNoB B NopdupuHbl. MeTannonopdpvpriHbl kKak nepeHocHrkn kucnopoaa. Peakumm
3aMeLlleHns Ha METaNNoONoP(MPUHAX, POfb MMULA30NBHOIO oparmeHTa. Katanutuyieckoe nenicTeme
MeTannonopgupuHoB. Me-TannonopgUupuHbI, MeTannogTanoLMaHnHbl U aHano-ryHble COeIMHEHUS B
hoTOAMHAMMYECKOM Tepanun paka. ButammH B12: MexaH13M akTMBHOCTW.

Tema 13. Tema: Peakuum metannopraHuyeckmx coegumHe-Hum (1).

KapboHunbl meTannos 1 ux npomasoiHbie. [Mpasuno 18 anekTpoHoB. O6MeH MOHoOOKcMAA yrinepoaa. Peakuum
3aMelleHns KapboHWUNOB MeTannoB. Peakuun BHEAPEHUS 1 MUrPaLLMM NIUFaHA0B: OKCOPeakLum, Bakep-npoLece,
rmaparaums aueTuneHos, nonnMepusauns onedmn-oB, KOHLEHcaUMs aueTuneHoB. [[OMoreHHoe katanntuieckoe
rmaprpoBaHue.

Tema 14. Tema: Peakuum MetannopraHu4eckux coeguHeHuUn (2).

Mprpona cBaA3biBaHUS B MeTannoueHax. CTabunbHOCTb anbga-MeTanioLeHUIbHbIX KapbKkaTUoHOB. BTopuyHbIi
anbda-[enTepueBblii KNHETUYECKMA N30TOM-HbI 3QOAEKT U CTPYKTYpPa NEePexonHOro COCTOSHNS
heppoueHunmeTun-kapbkaTmoHa. Ctabunnsauus kapbeHneBoro noHa B peakumsx goeppoueHa. depoLeHbl kak
kaTanusatopbl. BsaavmonenicTensa Metann-MeTann B CIUMTbIX MeTannoueHax. [poTnBoonyxonesas akTMBHOCTb
METannoLEeHOB.

Tema 15. Tema: PoTOXMMUSA KOOPAMHALMOHHBIX COeOUHEHUN.

doToxmMuyeckne peakumy komnnekcos kobanbta(lll). @oToxmmuyeckne peakumm komnnekcos xpoma(lll).
doToxMMMyeckme peakumm KOMNNEKCOB OPYrMX TPEXBANEHTHbIX MeTanios. POTOXMMUS KOOPAMHALIMOHHBIX COeaNHEHWI
nnatuHbl(1V). ®oTonHayLMpOBaHHbIE peakummn kapboHunos MeTannoB. CNvH-3anpeLleHHbIe Nepexoabl. DOTOOKUCNEHNE.
DoTOCUHTES.

Tema 16. Tema: Katanns komnnekcamm meTannos.

Karanusa opraHmn4eckux peaKLl,VII7I noHamm metannos. KNCNOTHO-OCHOBHbIE peakuunn. Fm,uponms, TpaHCaMnHMpoBaHMe,
anbonbHasa KoHOeHcauus, 6p0M|/IpOBaHI/Ie, Kap6OKCI/IJ'II/IpOBaHI/Ie, ,ueKap60KC|/|n|/|pOBaH|/|e.
OKncnMTENbHO-BOCCTAHOBUTENbHBIE peakunn: ayTookncneHne opraHn4eckmnx sewecTs, pagukanbHblie peakuun C
MOoHaMn MeTannoB, CMHTETUYECKMEe NepeHOoCHNK Kucnopomaa.

Tema 17. Tema: Katanus metannamm n ux coeguHeHUAMM.

COMOreHHbI KaTanua KoMMaeKkcamm NepexoiHbIX MeTanios: rmapoddopMUIPOBaHME C KOMMNeKcaMmn kobanbta u poams,
rmapoumnaHnpoBaHne ankeHos, NoNMMepu3aLUns ankeHoBs 1 ankuHoOB. ['eTeporeHHblii Katanua MetTannamm n oKcuaamu
mMeTannoB. XvMudeckas goukcaums asota. bronornyeckas doykcaums asota. Peakuuu katanusa, Mogenmpyioume
6Guronornyeckne CUCTeMbI.

Tema 18. Tema: Komnnekcbl MeTa//IoB B XMMUOTEPANuM paka.

X|/|M|/|0Tepanv|;| paka. Komnnekcobl TMna yucnnatmHa B XmMnotepanmn paka. BTOpaFI reHepauns aHanoros umncnnaTtunHa.
MexaHun3m npoTnBoONyxonesoro nencrems uncnnaTtuHa u aHanoros. KoMmnnekcol 3onota kak npoTmBoonyxonesble
areHThbl. ﬂpomsoonyxonesaq adKTUBHOCTb OpraHorepMaHmnBbiX KOMMN/EKCOB. npOTMBOpaKOBoe OEencTBne KOMMNIeKcoB
Opyrmnx Mmetannos. Komno3unumm aMMHOKUCHOT C MUKPO3NEMEHTAMIN B XUMMNOTEpannn paka.

KoHTponbHas pabora.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

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

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
Cant ?Xumuk.ru? - http://www.xumuk.ru/biochem/28.html

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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Chemnet Poccusi Xummueckure Hayka n obpasosaHue B Poccun: noptan coyHOLaMeHTanbHOro xum.obpa3oBaHus -
http://www.chem.msu.ru/rus

ObpasoBaTenbHblil nopTan no xumuin - http://www.xumuk.ru/encyklopedia/2123.html

Cant MK CO PAH Xumunyeckas knHetuka Kypc nekuwmii - http://catalysis.ru/block/index.php?ID=5&SECTION_ID=203
Cant Xumuk.ru - http://www.chemiemania.ru/chemie-99.html

Cant Xumudeckas kuHeTumka - http://www.ph4s.ru/book_him_kinetika.html

9. MeTogunyeckme ykasaHus oisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumm MN3yyeHne aUCUMnAnHBI cneayeT HaumHaTh ¢ NpopaboTku paboyel nporpamMmbl, 0co60e BHUMaHMe,
yoensis uensiM v 3agadyam, CTPYKType v cogepXaHuio Kypca.

Pa6ota ¢ KOHCMEKTOM NeKLUWuiA:

HeobxoauMo NpocMoTpMBaTh KOHCMEKT cpasy Moc/e 3aHATUIA, OTMeTbTe Matepuan KoHCneKTa
NIEKLIIA, KOTOPbIN BbI3bIBAET 3aTPYAHEHUS A5 NOHUMaHMS. [onbiTainTecb HANTL OTBETHI Ha
3aTpyaHUTENbHbIE BOMPOChHI, UCMONb3Ys PeKOMEHOyeMyo nuTepatypy. Ecnm caMocTosiTebHO He
yaanocb pasobpaTbcs B MaTepuane, CqopMynmpyiiTe BONpPOCh 1 00patiTech 3a NoMoLbio K
npenoaasatento Ha KOHCYynbTaummu unu 6nvxaiien nekuun. PerynspHo otBoaute Bpems ons
MOBTOPEHUSA NPONAEHHOro MaTtepuana, NpoBepPsAsi CBOM 3HAHUS, YMEHUS U HABbIKU MO KOHTPONbHbIM
BOMpOCaM.

camocTosl- | PaBouyeit nporpamMmolt AucUMNAnHLI NpedycMOTpeHa caMocTosTenbHas paboTa CTyNeHTOB.

TenbHas CamocTosiTenbHast pabota NPoBOAUTCS C LENbIo Yriy6neHns sHaHuin no aucumnivHe u

paboTa npenycMaTpuBaerT:
- YTeHWe CTydeHTaMn PeKOMEHO0BAHHOW NUTepaTypbl U YCBOEHNE TEOPETUYECKOro Matepuana
ONCUNNAVHBI;
- NOArOTOBKY K NPaKTUYECKUM 3aHSATUAM, nabopaTopHbiM paboTtam 1 Kypcosoi paboTe;
- paboty ¢ VIHTEpPHET-NCTOYHMKaMM;
- NOAroTOBKY K cAaye NpakTuyeckmx padoT, BhIMNOMHEHWIO TECTOBLIX 3aaHunii U clade 3a4eToB U
9K3aMeHOB.
MnaHnpoBaHne BPeMeH) Ha CaMoCToATENbHYO paboTy, HEOOXOAMMOro Ha M3yYyeHne HacTosIen
OMCUMNAVHBI, CTYAEHTaM flydile BCero oCylWecTBNsSTb Ha BECb CEMECTp, NpedycMaTpmeas npu aToM
perynspHoe NoBTopeHne NpoiaeHHOro Matepuana. MaTtepuan, 3aKOHCNEeKTUPOBaHHbIA Ha neKuusX,
HE0BX0IMMO PErynsipHo OOMOMHSATL CBeASHUSMU U3 IMTEPaTYPHbIX UCTOYHMKOB, NPeACTaBNeHHbIX B
paboyei nporpamMme aUCLMNAMHDLL. o Kax oo U3 TeM AN CaMOCTOATENbHOrO U3y4eHus,
npuBedeHHbIX B paboyeit NporpaMMe OUCUMMANHBI CiedyeT cHayana npoyntath PeKOMeHO0BaHHYI0
nuTepatypy v npu Heo6X0ANMOCTM COCTaBUTL KPATKUA KOHCTMEKT OCHOBHbIX MOMOXEHWIA, TEPMUHOB,
CBedeHn, TpebyloWrX 3anoMUHAHNS 1 SBASIIOWMXCS OCHOBOMONaraowymm B 3Toin Teme 1 Ons
OCBOEHMS MOCNenyowWwmnx pasaenos Kypca.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet Ha 3aueTe onpepnensercs ka4ecTBO W 06bEM YCBOEHHbIX CTyAEHTaMU 3HaHW, CNOCOBHOCTb K
0606LWeHnI0, aHannay, BOCNPUATAIO MHGDOPMaLIMK, MOCTAHOBKM Lienu 1 Boibopy nyTel ee
LOCTUXEHUS, a Takxe yMeHune pabotaTb C HOPMaTMBHLIMW LOKYMEHTaMU B pamKax avcumnnuHbl. OH
MOXET NMPOBOAUTLCS! B YCTHOW UMM MMCbMEHHOM chopmMax. PopMy NpoBeaeHns onpenenseT kagenpa.
MonrotoBka K 3a4eTy - NPOLECC MHAMBULYaNbHbIA. TEM HEe MeHee, CYLeCTBYIOT HEKOTOpbIE NpaBuna,
3HaHWs KOTOPbIX MOTYT BbiTb MONE3HbI 415 BCEX. 3an0oroM ycrewHon caayn 3adeta sSBnseTcs
cvcTemaTtnyeckas pabota Hag y4ebHOM OUCLMNNMHOM B Te4eHue cemecTpa. MoaroToBky XenartenbHo
BECTU, Ucxoas 13 TpeboBaHmWii NporpaMMel y4ebHol aucumunnuHbl. LlenecoobpasHo nowarosoe
OCBOEHUEe MaTepwrana, BbINoNHEHWE Pas3fNYHbIX 3a4aHuUi N0 Mepe N3yYeHUsl COOTBETCTBYIOLLMX
coaepxatefibHbIX pa3fenos OMCUUNMHLL. Ecnuv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3aTPYLAHEHUS,
obpaluariTeck 3a COBETOM K Mperogasatento, TeM 6onee 4To Npy CUCTEMATMHECKO MOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. ['0TOBSICb K 3a4eTy, Ny4lle BCEro co4eTaTb NOBTOPEHUE TEOPETNHECKUX
BOMPOCOB C BbIMOJHEHNEM NPaKTUYEeCKNX 3aaaHnii. TpeboBaHUS K 3HAHWSIM CTYLEHTOB OnpeaeneHbi
pefepanbHbiM FocyAapCTBEHHbIM 06pa3oBaTebHbIM CTaHAaPTOM M paboyel Nporpammon
oucumnnuHel. Llenb 3a4eTta - npoBepka v oLeHKa YPOBHS NMOMy4YeHHbIX CTYAEHTOM CrieumanbHbIX
MO3HaHWUI No y4ebHO ANCLUMIUHE N COOTBETCTBYIOWNX UM YMEHWA 1 HABLIKOB, a TakKXe YMEHWs!
NIOTMYECKN MBICTINTb, apryMEHTUPOBATb M3BPaHHY0 Hay4HYI0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOJIHUTESbHBIE BOMPOCHI, OPUEHTUPOBATLCS B MACCKBE MHGDOPMALMK, AePVHVLWIA 1 KaTeropui.
OueHke nogniexart NpaBuibHOCTb Y FPAMOTHOCTb PEYUN CTyLEeHTa, eCNi 3a4eT NPOBOANTCS B YCTHOM
oopMe, a TakXe ero LOCTUXEHUS B TedeHne cemecTpa. JononHNTENbHOM Lenbio 3a4eTa sBnsercs
(POPMUPOBaHME y CTYLEHTOB TakUX KA4eCTB, Kak OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, Tpynontobue,
CaMOCTOSITENBHOCTb. TakMM 06pa3oM, NPOBEPSIETCS CNOXUBLIASICS Y CTYAEeHTa CUCTEMa 3HaHW No
LMCUMNVHE, YTO urpaeT 6onbluyio posb B MOArOTOBKe Byaywero cneuuanucrta, crnocobcTeyeT
MONY4YEeHUIO UM PYHAAMEHTaNbHOW U NPOodPeccnoHanbHOM NoaAroToBkuM. MNpu NoAroToBke K 3a4eTy
BaXXHO NMPaBWIbHO U pauuoHanbHO pacnnaHMpoBaTh CBOE BPeMSl, YTOObI yCneTb Ha Ka4eCTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOMpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLeHTbl TaKXXe CUCTEMaTU3NPYIOT 3HAHWSI, KOTOPbIE OHU NPVOBPENU NPU N3y4EeHUN OCHOBHBIX TEM
Kypca B Te4eHMe ceMecTpa. OTOo NMO3BOMSET UM YSICHUTb TOTMYECKYIO CTRYKTYPY AUCLIMMMVHDI,
00beaNHUTE OTLENbHBbIE TEMbI B €AMHYIO CUCTEMY, YBUAETb NEPCMNEKTUBbLI €€ Pas3BUTUS.
CamocTosiTenbHasi pabota no noAroToBKe K 3a4eTy BO BPEMSI CECCUM [OMXHA NNaHUPOBaTbCS
CTYyLEeHTOM, Ucxoas 13 oblwero o6bemMa BONpPOCOB, BEIHECEHHbIX HA 3a4€eT, Tak, YTobbl 3a
npeLoCTaBNeHHbI ANst MOAFOTOBKM CPOK OH CMOT PABHOMEPHO pacrnpenenuTb NpubnnauTenbHo
paBHOE KONIMYECTBO BOMPOCOB AN €XEAHEBHOIo M3y4eHus (NoBTopeHus). BaxHo, 4Tobbl oauH
nocnenHuin neHb (MMbo yacTb ero) Obin BblOENeH 4N1S JOMOMHUTENBHOrO NOBTOPEHMS BCero obbema
BOMPOCOB B LieNOM. OTO NMO3BONSET CTYAEHTY CaMOCTOATENBHO NepenpoBepnTb YCBOEHUE MaTepuana.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

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

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

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.
KomnbioTepHbii knacc.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BocCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

AEKTPOHHBH
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xumung" n npodouno NoAroToBKU "He NpeaycMoTpeHO".
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.B./1B.13.04 OcHOBbI KNHETUKN 1 MEXaHN3MOB
HeopraHu4ecKmx peaxkumni

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. HaimaHTcBenpaiiT, XaHc COBpeMEHHbIN KaTtanna 1 xuMmyeckas kuHetuka: YuebHoe nocobve / Hopkennopop U.,
HanmaHTtcBegpanTt X. - 2-e nsg. - JonronpygHbii: MiHtennekt, 2013. - 504 c.

- Pexxum poctyna:http://znanium.com/bookread2.php?book=516597

2. bynaHos, B.B., NlomoBa, T.H. Xumunyeckas knHetuka: yuebHoe nocobue. [SnekTpoHHbIl pecypc] - CaHkT-INeTepbypr:
NaHb, 2014. - 288 c.

- Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=42196

3. Toyb, M. MexaHn3mMbl HEOPraHWYeCcKrx peakuuii [9nekTpoHHbIl pecypc] : moHorpadoms / M. Toy6, [. Bepaoxecc. -

OnekTpoH. aaH. - Mockea : N3patenbcTeo 'flabopaTtopus 3HaHmit', 2017. - 683 c. - Pexum goctyna:
https://e.lanbook.com/book/94114.

JononHutenbHasa nuteparypa:
1. balipamoB, B.M. XuMunyeckasi KuHeTvKa 1 Katanva : MpUMepbl 1 3a4a4u ¢ pelweHnsmy : y4eb. nocobue ons cTyneHToB
XUM. ¢pak. yH-ToB, obyyatowumxcs no crew. 011000 'Xumus' n HanpasneHuto 510500 'Xumust' / B. M. Baipamos . - M. :
Akapemus, 2003. - 316 c.
2. baiipamoB, B.M. OcHoBbI XuMU4eckoi KMHeTUKK 1 katanuaa: YuebHoe nocobve ans By3os (nof pen. B.B. JlyHuHa). -
M.: ML Akagemus, 2003. - 256 c.
3. 3axapos, A.B. BricTpble peakuun obmeHa nuraHnos / A.B. 3axapos, B.I". WtbipnuH. - KasaHb: M3n-8o KasaHckoro
yH-Ta, 1985. - 128 c.
4. Konnakosa, H.A. C60pHMK 3a4a4 no XMMUYeCKOon KMHeTMKe [DNeKTPOHHBIN pecypc] : y4ebHoe nocobue / H.A.
KonnakoBa, C.B. PomaHeHko, B.A. Konnakos. - 9nekTpoH. faH. - CaHkT-MeTepbypr : JlaHb, 2018. - 280 c. - Pexum
noctyna: https://e.lanbook.com/book/105991.
5. F'opuwkos, B.N. OcHoBbI (on3nyeckoi xummnm [neKTPpoHHbI pecypc]: yuebHuk / B.W. Mopukos, U.A. KysHeLos. - 6-e
nsn. - M.: NNabopaTopust 3HaHwit, 2017. - 408 c.

Pexum poctyna: http://e.lanbook.com/reader/book/97412.
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E1.B./1B.13.04 OcHOBbI KNHETUKN 1 MEXaHN3MOB
HeopraHn4yeckux peakuui

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum 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 HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns 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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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