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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

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

annapar ¢popmasnbHON XMMNYECKON KNHETUKM, KnaccudukaLmm MexaHn3mMoB peakLnin 3amelle-Hus, Teopuio
aKTVBMPOBAHHOIO KOMM/IEKCA, TEOPMIO CTONKHOBEHWI, (OM3NYECKMIA CMBICT SHTANBMUK, SHTPONUK U 06beMa
akTuBauun, 3aKOHOMEPHOCTU BANAHUS NPUPOObI PACTBOPUTENS, BNEKTPOHHbIX, CTEPUHECKUX 3dDJOEKTOB 3aMecTmTens
1 NOHHOW Ccubl Cpenbl HA CKOPOCTN XMMU-HYECKNX peakuuni, nepBruyHble N BTOPUYHBIE N30TOMHbIE 3CPMPEKTbLI, KNHETUKY
N MEexaHu3Mbl pe-akLmnin 3aMeLleHnsa B OKTasapu4eckmnx, ninocKoKBaLpaTHbIX U TeTpasapuyecknx Komniekcax,
3aKOHOMEPHOCTW OKUCANTENbHO-BOCCTAHOBUTENbHbIX peakumil, npuHumnn ®paHka-KoHgoHa, BHewWwHecepHbIi 1
BHYTPUCOPEPHbIA 3NEKTPOHHbLIN NepeHoc, Teopuio Mapkyca, BanbHOLeNCT-BYOWNIA SNEKTPOHHbIA NEPEHOC B
6ronornyeckrx cucTemMax, peakumm cBOOOIHbIX PAaUKaNoB. KUHETUKY 1 MEXAHU3MbI PeakLuii MeETannonopcrprHoB,
peakumn MeTaniopraHuyeckmx coenmn-HeHnm, OCHOBHbIE TUMbl POTOXMMUYECKUNX peakLnii C y4acTeM KOMMIeKcoB
nepexonHbIX Me-Tannos, NPUHLWNLI U1 OCHOBHbIE TUMbl peakuuin Katanmsa Metaniamm n nx coeauHeHnamMn, 0c-HOBHble
TUNbI NPOTUBOPAKOBbLIX KOMMNEKCOB 1 MeXaHN3Mbl UX OENCTBUS.

JonxeH ymeTb:

BbIBOAUTL KMHETUYECKMNE YpaBHEeHWS! 41 NPOCTLIX U CNOXHbBIX XMMUYECKMX peakUmni, U3 aHanu-3a KUNHeTUYEeCKMX
KPVBbIX yCTAHABNMBATL CXEMY peakuuu, aHann3nMpoBaTh BAVSHAE HA CKOPOCTb peakLnii OManekTpuyecko
NPOHULIAEMOCTU cpelbl, SMMUPUYECKUX NapaMeTpOB PacTBOPUTENS, BKNOYas NOHOPHbLIE 1 aKkLenTopHble Yucna,
pasnuyatb BHYTPU- 1 BHEWHECHEPHbIE peakLuy 3NeKTPOHHOMO NepeHoca Ha OCHOBE 3KCMNepyMEHTaNbHbIX
KpWTepves, NpeackasbiBaTh KOHCTaH-Tbl CKOPOCTY peakuuii 3aMelLleHnst NraHaoB U pellokc-NpoLeccoB Ha OCHOBE
N3BECTHbIX KOH-CTAHT CKOPOCTU peakuuii ConbBaTHOro 06MeHa 1 3N1eKTPOHHOro camoobmeHa.

JonxeH Bnanetb:

MeTonamin onpepgeneHnsa akTuBauMOHHbIX MapaMeTpoB U3 3aBUCUMOCTEN CKOpOCTeI7I peaKLwn7| OT TeMnepartypbl 1
nOasneHuns, HaBblkaMn YCTaHOBNEHUA MEXaHN3MOB peaKLu/n7| Ha OCHOBE aHanna3a U3MEHEHW aHTanbnuu, QHTpONMUN N
obbema akTuBaLuUn B cepusax peaKuM|7|, 3aBUCUMOCTEN KUKNHETUYECKMX napamMeTpoB OT SNEKTPOHHbIX N CTEpPUYECKnNX
adoheKkToB 3amecTuTenen, aHannaa NepPBUYHbIX 1 BTOPUYHBIX N3OTOMHbIX 3CPYPEKTOB U APYrUX 3KCNEepUMEHTaNbHbIX
Kputepmnes MEXaHN3MOB.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

BbIBOAMTb KMHETUYECKMNE YPABHEHMWS A1 MPOCTBIX U COXHbIX XMMUYECKMX PeakUmWii, U3 aHanm3a KMHETUYECKMX
KPVBbIX yCTAHABNMBATD CXEMY peakLuu, aHann3nMpoBaTh BAWSHAE HA CKOPOCTb PeakLmniil LManekTpuyHecKoi
MPOHULLAEMOCTU CPELbl, SMAUPUYECKUX NAPAMETPOB PACTBOPUTENS, BKNOYAS LOHOPHbIE 1 aKLENTOPHbIE Yucna,
pasnuyatb BHYTPU- 1 BHEWHECHEPHBIE PEaKLUM SNEKTPOHHOMO NepeHoca Ha OCHOBE SKCMEePVMEHTANbHbIX
KpWTEepUWeB, NpeackasbiBaTb KOHCTAH-Thl CKOPOCTW peakuuil 3aMelleHnst NraHooB U pefoKC-NpoLECCOB HA OCHOBE
N3BECTHbIX KOHCTAHT CKOPOCTW peakuuii ConbBaTHOrO 0BMeHa 1 3NEKTPOHHOIO caMoobMeHa.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.13.04 OucumnnunHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHol obpasosatenbHoi nporpammbl 04.03.01 "Xumns (He NpedycMOTPEHO)" U OTHOCMTCS K AUCLUMNMHAM
no BbI6OPY.

OcBauBaetcs Ha 4 Kypce B 8 ceMecTpe.
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Mporpamma aucumnnmHbl "OCHOBBI KMHETUKU 1 MEXaHW3MOB HeopraHuyeckmx peakuui"; 04.03.01 "Xumns".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 40 yaca(os), B TOM 4ucne nekuuu - 40 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 32 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMMANHLI: 3a4€ET B 8 CEMECTPE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucUUNNnHbI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumm 3aHATUA pab6ortbl
1 Tema 1. Tema: BeeneHue B npenmer. 8 > 0 0 0
" |OcHoBbI hopManbHOW KMHETUKM (1).
Tema 2. Tema: OCHOBbI hopManbHON
2 KUHETUKM (2). 8 2 0 0 =
Tema 3. Tema: [oMoreHHble
s KaTanuTuyeckmne peakumm. 8 2 0 0 2
Tema 4. Tema: 3aBUCMMOCTb
4. |cKOpPOCTY peakumn OT TeM-neparypbl 8 2 0 0 2
1 DaBneHuns.
Tema 5. Tema: MexaHuambl peakLmi
5 |laamewerns. 8 2 0 0 2
Tema 6. Tema: 3aBucrMMOCTb
6. [ckopoCTK peakumu OT pac-TBopuTens 8 2 0 0 2
N 3amMecTuTens.
Tema 7. Tema: Peakunu MOHHbIX Nnap.
7. [KnHeTtnyeckue n3oTonHble apdekThl. 8 2 0 0 2
8 Tema 8. Tema: Peakunu 3amelleHmns B 8 > 0 0 >
" |lokTasopuyecknx Komnnekcax.
Tema 9. Tema: Ctepeoxumus
9. |3aMelleHns B OKTasapuye-ckux 8 2 0 0 2
Komnnekcax.
Tema 10. Tema: Peakumm 3ameleHuns
NMraHnoB B TETPAKO-OPANHALMOHHDBIX
10. KOMMnekcax. & 2 0 0 2
Tema 11. Tema:
11.|OkncnnTenbHO-BOCCTAHOBUTEbHbIE 8 2 0 0 2
pe-akumn.
Tema 12. Tema: Knnetnka un
12.|MexaHn3ambl peakumi 8 2 0 0 2
MeTan-nonopguprHoOB.
Tema 13. Tema: Peakunn
13.|MeTannopraHnyeckux coegmHe-Hum 8 2 0 0 2
(1).
Tema 14. Tema: Peakumm
14.[MeTannopraHnyeckmx coenHeHun 8 2 0 0 2
(2).
Tema 15. Tema: dotoxmumns
15. KOOPANHALMOHHbIX COEANHEHUIA. 8 3 0 0 2
Tema 16. Tema: Katanus
16. KOMMJiekcamm MeTanos. 8 3 0 0 2
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Mporpamma aucumnnmHbl "OCHOBBI KMHETUKU 1 MEXaHW3MOB HeopraHuyeckmx peakuui"; 04.03.01 "Xumns".

Buabl v yachbl
KOHTaKTHOW paboThbl,
N Paa.u.enb'ld g.;l;:#:nnunbl / Cemectp) nx T;()é(ﬂgg:)l(()ocm CaMO;L%,g;anaﬂ
e P T pagortr |
17| cobmmonmmmn | 8 |3 0 0 :
18, uran0s b xumworepamM paka. 8 | 3 0 0 0
NToro 40 0 0 32

4.2 CopepXxaHue AUCLMMNIUHBI (MOAyNns)
Tema 1. Tema: BeepeHue B npegmet. OCHOBbI hopManbHON KMHETUKM (1).

CkopocTb xuMuyeckon peakummn. KnHetnyeckoe ypasHeHne. KoHctaHTa ckopoctu. OCHOBHbIE TUMbl peakuuid. [pocTble
peakumu nepeoro nopsaka. MNapannensHble peakuuy nepsoro nopsaka. lNocnenosarenbHbie peakuuy Nepsoro
nopsaka. Obpatumblie peakumm nepsoro nopsaka. Mpoctele peakuum BToporo nopsiaka. ObpaTtuMble peakuum BTOPOro
nopsioka.

Tema 2. Tema: OcHoOBbI chopManbHON KUHETUKM (2).

MocnenoBaTenbHOCTb peakLumii CMelaHHoro (MepBoro 1 BToporo) nopsaka. Obpatumasi peakuusi CMeWaHHoro (Nepeoro
1 BTOpOro) nopsiaka. MNocnenoBatensHOCTb ABYX peakLuuii nepBoro nopsaka ¢ 06paTvMori nepBoli cTaanei.
MocnenoBaTtenbHOCTb ABYX 06paTVMbIX peakuuii nepeoro nopsaka. [se napannensHble 06paTMMble peakumm Nepeoro
nopsaka ¢ obwmmM npoayktoM. MNocnenoBaTeNnbHOCTb ABYX peakLuii BTOPOro 1 NepBoro nopsaka ¢ 06paTtrMoli nepBoii
ctaguei. [lge napannenbHble peakuym BTOPOro nopsiaka ¢ obpatumon ctaguei.

Tema 3. Tema: FoMoOreHHble KaTanuTnyeckme peakLuu.

MeTonbl COCTaBNeHUS KNHETUYECKUX YPaBHEHWA. KaTanntuyeckas peakums BTOPOro nopsaka. Karanmtnyeckas
peakumsi nepsoro nopsigka. YpaeHenve Muxasnuca-MeHTeH. MiHrmbuposaHue katanusaTtopa. Obpatumoe
nHrnbrposaHue. HeobpaTtmoe MHrMbrpoBaHune. ABTokatannTnyeckas peakuusi nepeoro nopsiaka.
ABTOKaTaNMTMYECKasa peakums BTOPOro nopsaka.

Tema 4. Tema: 3aBMCUMOCTb CKOpPOCTM peakuuu oT TeM-nepartypbl n gaBneHus.

YpaBHeHue AppeHuyca. Teopusi akTUBUPOBaHHOIO KoMnfekca. Teopusi cTonkHoBeHuin. CTepudeckne agodpekTbl 1
peakUMoHHas crnocoBHOCTb CTPOro OPMEHTMPOBAHHbBIX MONEKY/, peakLmi B MONEKYNSAPHbIX Mydkax. Puanyeckuii CMbICh
SHEPrumn 1 aHTponNuK aktTueauun. PopMbl apPEHNYCOBCKUX rPadoUKoB. 3aBUCUMOCTb CKOPOCTM peakLmn OT AaBneHus.

Tema 5. Tema: MexaHn3Mbl peakLil 3aMeLLLEeHUS.

Knaccundomkaumns MexaHn3MoB peakunii 3aMmelleHmns nuraHaos: knaccudpmkaumm MiHronbaa-Xoto3a, bacono-lNupcoHa,
Nanrcpopna-pes, 3axapoea-LUtbipnnHa. MexaHnambl peakuuin 3amewenns SE1 n SE2 ons metannoopraHnyeckmx
coegunHeHuin. Hosble B3rnaabl HA MEXaHN3Mbl peakuuii 3amMeLLeHns B ra3oBoi hase. SKCnepuMeHTanbHble Kputepun
MEXAHN3MOB PeaKLUMii 3aMELEHNS: KMHETUYECKOE YPaBHEHNE, 0O BEM aKTUBALMM, SHTANBMUS 1 SHTPOMNWS aKTUBALIMN,
CpaBHEHWE KOHCTAHT CKOPOCTEN, MHENHOE COOTHOLEHME CBOBOAHBIX SHEPTUIA, OUKCaLUs MHTEPMEONATOB, NPSMOe
HabnoaeHe akTBMPOBAHHbBIX KOMMIEKCOB.

Tema 6. Tema: 3aBMCMMOCTb CKOpPOCTM peakuuu OoT pac-TBoputens n 3aMmecTuTtens.

BnusiHme Ha ckopoCTb peakuun OManeKkTpu4ecKolr NpoHMLaeMoCcT cpedbl. YUeT BAUSHUS SMMUPMYECKUX NapamMeTpoB
pPacTBOPUTENS: KOPPENSALMM KOHCTAHT CKOPOCTM peakLnii C JOHOPHBLIMM 1 aKLIENTOPHLIMU YUCAMU U APYTMMU WKaNaAMU.
DhdeKT HYKNeoUIbLHOCTU pacTBopuTens. BamsHue Ha cCKOpoCTb peakLUuii MOHHOW Cuilbl cpelbl. MeKTh
3aMeCTUTENSI: ANEeKTPOHHbIE U cTepuyeckne agdpeKTbl 3aMeCTUTENS U UX CBS3b C MEXaH3MaMun peakLuii.

Tema 7. Tema: Peakuum noHHbIX nap. KnHetnyeckmne naortornHole adodpeKkTbl.

Peakuwnun noHHbix nap. NepsBryHbie M30TOMNHbLIE achdpekThl. BTopnyHble n30TOMNHbIE 3dchekThl. BTopnyHbii
beTa-nenTepmeBbIi M30TOMHbLIN 3¢PdEKT. BTOPMYHBIA anbga-aenTepreBblii M30TOMNHLIA ahdoekT. BnmsHue
TYHHENNPOBAHNSA HA NEPBUYHbIE N BTOPUYHBbIE U30TOMHbIE 30PPEKTbI. DKCTPEManbHO BbICOKNE KMHETUYECKME N30TOMHbIe
3O PeKTbl U TYHHENVPOBAHME.

Tema 8. Tema: Peakuuu 3ameLLL,eHUA B OKTa3pn4ecKux Komnnekcax.

BnusiHne agodpekToB KPUCTANNNYECKOro Nons Ha CKOPOCTU U MEXAHU3MbI PeakLuii 3aMeLLEHNS B OKTA3PNYECKUX
komnnekcax. Peakuuu conbBaTHOro obMeHa, 3aBUCUMOCTb KOHCTAHT CKOPOCTY peakuuii conbBaTHOro obmMeHa ot
naeneHus. Peakumu aHaumn. AkBataums, KUCNOTHBIA U OCHOBHbIA KaTanua B peakuusx 3ameleHns. IaMeH4nBocTb
MEXaHN3MOB peakLMii 3aMelleHNs B OKTasaprUYeckmx KOMnnekcax.

Tema 9. Tema: Ctepeoxummus 3ameLL,eHNSA B OKTasapunye-CKUX KOMMIeKcax.
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Mporpamma aucumnnmHbl "OCHOBBI KMHETUKU 1 MEXaHW3MOB HeopraHuyeckmx peakuui"; 04.03.01 "Xumns".

MpoLecchl BHYTPUMONEKYNSpHbIX neperpynnupoBok: SN1- n SN2-MexaHnambl. Peakuuy reoMeTpuyeckmx 1 onTuHecKmnx
n30MepoB. zomMepuaauns okTasnpuyecknx Komnnekcos. CTpykTypHas naomepusi. Pauemnsaumus okTasgpuyeckux
KOMIMNEKCOB: MEXMONEKYNSIPHBIA 1 BHYTPUMONEKYNSIPHbIA MEXaHU3MbI, BINSIHUE 3NEKTPOHHOMO NepeHoca,
poTopariemMusaumsi. CtepeocneunuyHOCTb NMraHooB.

Tema 10. Tema: Peakuum 3ameLL,eHUA NUraHO0B B TeTPaKo-OpAUHALIMOHHbIX KOMIIeKcax.

KnHeTnka n MexaHn3Mbl peakuuii 3amelleHne B NNockokBaapaTHbIx koMmnnekcax. Peakuny komnnekcos nnatuHbi(ll).
Uuc- n TpaHc-agpdpekT. OcobeHHOCTU peakLmii 3amelleHns B komnnekcax meau(ll). isaomepursauus nnockoksagpaTHbIX
KOMMNEKCOB: reoMeTpmnyeckas nsomepmnsaLms, KoOHpopMaLmoHHasa nsomepusaums. Peakuun samelweHms B
TeTpasgpuHecknx KoMmninekcax.

Tema 11. Tema: OKNCNUTENbHO-BOCCTAHOBUTENbHbIE pe-akuun.

OkucnuTenbHoe NpucoeiMHeHne 1 BOCCTaHOBUTENbHOE anMMHMpoBaHue. OOHO- 1 OBYX3NEKTPOHHOE OKMUCITUTENBbHOE
npucoennHeHne. Peakumm anekTpoHHoro nepeHoca. MpuHumn dpaxka-KoHaoHa. BHewHecqepHbIit 9NeKTPOHHbI
nepeHoc: Teopusi Mapkyca, LanbHOAEeNCTBYOWNIA 3NEKTPOHHBIA NEPEHOC B BUONOrMYeckux cuctemax. BHyTpucgepHbii
3NEeKTPOHHBIV NepeHoc. Peakuun cBo6oAHbIX paamkanos.

Tema 12. Tema: KuHeTUKa 1 MexaHU3Mbl peakuuin metan-nonopcpmuHoB.

MexaHunam BHepeHMsi METANNOB B NopdoupuHbl. MeTannonopdpmprHbl kak nepeHocHrkn kucnopoaa. Peakumm
3aMeLlleHNs Ha METaNNONOPMPUHAX, POfb MMULA30NBHOIO hparmeHTa. Katanutuyieckoe nencTeme
MeTannonopupuHoB. MeTannonopthupuHbl, METaNIOTaNnoLMaHHbI U aHANOrMYHblE COeAVHEHNS B
hoTOAMHAMMYECKOM Tepanun paka. ButammH B12: MexaH13M akTMBHOCTW.

Tema 13. Tema: Peakuumn MmetannopraHuyeckmx coenuHe-Hunm (1).

KapboHunel MeTannos 1 ux nponasoaHsie. Mpasuno 18 anekTpoHoB. O6MeH MoHooKcuAaa yrnepoaa. Peakuum
3aMeLlleHns KapboHWOB MeTannoB. Peakuuy BHEAPEHUS 1 MUrpaLIW IMraHOoB: OKCopeakLUum, Bakep-npoLecc,
rmoparaums aueTuieHoB, MoNMMepu3auns onegoros, KOHAeHcaUms aueTuneHoB. FoMoreHHoe kaTtanuTuyeckoe
rmopupoBaHue.

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

Mprpona cBa3biBaHNSA B MeTannoueHax. CtabunbHOCTb anbga-MeTanioueHUNbHbIX KapbKkaTuoHOB. BTOprYHbIN
anbgoa-nenTepuneBblil KUHETUYECKNA N3OTOMHBIR 3CPMPEKT 1 CTPYKTYpa NEPEXOOHOro COCTOAHNUS
goeppoLeHunMeTun-kapbkatnoHa. Ctabunuaaumns kapbeHneBoro noHa B peakuusx goeppoueHa. depoueHbl kak
katanuaartopbl. Bsanmogencteus metann-meTtann B CLUMTbIX MeTannoueHax. [1poTusoonyxonesas akTMBHOCTb
MeTannoLeHoB.

Tema 15. Tema: PoTOXUMUSA KOOPAMHALMOHHBIX COeUHEHUN.

doToxummnyeckune peakummn komnnekcos kobanbta(lll). doToxummnueckne peakuun komnnekcos xpoma(lll).
doToxMMMyeckme peakumm KOMNNEKCOB OPYrMX TPEXBANEHTHbIX MeTannos. POTOXMMUS KOOPANHALIMOHHBIX COeaNHEHWI
nnatuHbl(1V). ®oTonHayLMpOBaHHbIE peakummn kapboHunos MeTannos. CNVH-3anpeLleHHbIe Nepexoabl. DOTOOKUCNEHNE.
DoTOCUHTES.

Tema 16. Tema: Katanna Kkomniekcamm meTanos.

Karanus opraHn4eckux peaKLl,VII7I noHammn metannos. KNCNOTHO-OCHOBHbIE peakuunn. Fm,uponma, TpaHCaMnHMpoOBaHMe,
albgonbHasA KoHOoeHcauuns, 6pOMVIpOBaHI/|e, Kap60KCI/IﬂI/|pOBaHI/|e, ,El,eKap60KCI/IJ'II/IpOBaHI/Ie.
OKucnnTENbHO-BOCCTAHOBUTENBHbBIE peakunn: ayTooKncneHne opraHn4eckmnx eewecTs, pagukanibHblie peakunn C
MOHaMn MeTamnoB, CMHTETUYECKME NepeHOCHUKN Knucnopona.

Tema 17. Tema: Katanus metannamm n uUx coeguHEeHUSAMM.

"OMOreHHbI KaTanua KoMMnaekcamm NepexoHbIX MeTanios: rmapodOpMUIPOBaHME C KOMMNeKcaMmn kobanbta u poams,
rMopoLmnaHnpoBaHne ankeHos, MoAMMepu3aLUns ankeHoB 1 ankuHoB. ['eTeporeHHblii Katanus MetTannamm n oKcuaamu
MeTannoB. XvMudeckas goukcaums asota. bronornyeckas dokcaums asota. Peakuuu katanusa, Mogenmpyiolme
6Gronornyeckne CUCTeMbI.

Tema 18. Tema: Komnnekcbl MeTannoB B XMMuMoTepanum paka.

XI/IMI/IOTepaI'II/IFI paka. Komnnekcobl TMna yucnnatmHa B XmMnortepanmn paka. BTOpaFI reHepauns aHanoros umncnnaTtnHa.
MexaHun3m npoTnBooOnyxonesoro nencrems umcnnaTtuHa u aHanoros. Komnnekcobl 3on0Tta kak npoTmBoonyxonesble
areHThbl. npOTI/IBOOI'IyXOJ'IeBaFI adKTUBHOCTb OpraHorepmMaHun-BbiX KOMMNEKCOB. rlpOTI/IBOpaKOBoe OencTBne KoM-nnekcos
Opyrmnx Mmetannos. Komno3unumm aMnHo-KncnoT ¢ MUKPO3NEMEHTAMIN B XMMMoTepanun paka.

KoHTponbHas paborta.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

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

6. dOoHA OLEHOYHbIX CPeACcTB MO AUCUUNIuHe (MOOYNI0)

DOoH/ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. (POHA OLLEHOYHbIX CPEACTB BK/HOYAET OLEHOUHbIe
CcpencTBa TEKyLEero KOHTPONSA 1 OLEHOYHbIe CPECTBa NPOMEXYTOUYHOM aTTecTaLlnm.

B dpoHIe oueHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTataM 06y4eHus Mo JUCLUMIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMeHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBnsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLLEHOYHbIX cpencTs nNo gucunninHe HaxoanTcs B I'IpvmoerMM 1K nporpammMe gucumnianHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (MOaynsi) npegnonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (NM60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUIE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMK NeYaTHbIX M3aaHUA BbNNOTEYHbI
ooHA, AomXeH BbITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 n3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMTNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 41 OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensimu SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

Chemnet Poccusi Xummyeckure Hayka n obpasosaHue B Poccun: noptan coyHOLaMeHTanbHOro xum.obpas3oBaHus -
http://www.chem.msu.ru/rus
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Ob6paszoBaTesnbHblii nopTan no xummm - http://www.xumuk.ru/encyklopedia/2123.html

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

Cant Xummndeckas kuHetuka - http://www.ph4s.ru/book_him_kinetika.html

9. MeTognueckue ykasaHusl oisi 06yyaroLLMXCS MO OCBOEHUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHaumm

nekumnm WN3yyeHne ancumnnuHbl cnefyeT HaunHath ¢ npopaboTku pabouelt nporpamMmbl, 0c060€e BHUMAHME,
yoenssa uenam n 3aagadam, CTpyKType 1 cobepxaHuio Kypca.

PaboTa c KOHCMEKTOM NeKuni:

Heobxonumo npocMaTprBath KOHCMEKT Cpasy NOCne 3aHsATUiA, OTMETbTE MATEPUan KOHCMEKTa
NeKLUWiA, KOTOPbINA Bbi3blBAET 3aTPyOHEHNS ANS NOHUMaHUS. [onbiTanTecb HaWTK OTBETHI HA
3aTpyaHUTENbHbIE BOMPOCHI, NCMONb3ys PEKOMEeHAYeMyI0 nutepatypy. Ecnv camoctosaTenbHo He
ynanocb pasobpartbecs B Matepuane, cpopMynupyiTe BONpockl U 0bpatntech 3a NoMoLLbHO K
npenofaeaTtento Ha KOHCYNbTaumm unu bnvxanweii nekunm. PerynsipHo oTBoLMTE BpeEMS ons
NMOBTOPEHWS NPONOEHHOr0 Marepuana, NpoBepsis CBOU 3HAHUSA, YMEHUSA N HABbIKN MO KOHTPOJbHbIM
BOMpoCaM.

camocTosi- | Paboyeit nporpamMori AUCUMNANHLI NpeayCMOoTpeHa caMocTosTenbHas pabota CTyoeHTOB.

TenbHasi CamocTosiTenbHas paboTa NpoBOAMTCS C LieNblo YrNyOneHnst 3HaHuin No AUCLMMNVHE 1

paboTta npegycMmaTpuBaer:
- YTeHne CTyaeHTaMn PeKOMEHI0BaHHOM NUTepaTypbl U YCBOEHME TEOPEeTMYECKoro MaTepuana
OVNCLUMNMNHBI;
- NOArOTOBKY K NPaKTUYECKMM 3aHATUSM, nabopaTopHbiM paboTam 1 Kypcosoit paboTe;
- paboty ¢ VIHTepHeT-UCToYHMKaMu;
- NOArOTOBKY K cAaye nNpakTuieckmx paboT, BbIMONHEHWIO TECTOBLIX 3aAaHNi U ciade 3a4eToB U
9K3aMEeHOB.
MnaHnpoBaHWe BPeMEeHN Ha caMocTosTeNbHYO paboTy, HEOBXOAMMOro Ha M3y4YeHne HaCTosIWeNn
OVCUUNNAVHBI, CTYIeHTaM NyJlie BCero oCyLEecTBAATb Ha BECb CEMECTp, NpeaycMaTtpueas npu 3ToM
perynsipHoe NoBTOpPeHVe NpoiaeHHoro matepuana. MaTtepuan, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,
HEeobX04MMO PEryNAPHO OOMNONHATL CBENEHUSMU U3 NUTEPaTyPHbIX UCTOYHUKOB, NPEACTaBNEHHbIX B
paboueli Nporpamme AUCUMNANHLIL. o Kax oo U3 Tem AN CaMOCTOATENbHOIO U3ydYeHus,
npuBeeHHbIX B paboyei nporpaMmMme OMCUMUMAMHBI CledyeT cHadYana npodvMTaTh PeKOMeHOo0BaHHYo
nuTepatypy v npu Heo6XOAMMOCTN COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MONOXEHW, TEPMIHOB,
cBefeHUin, TPebylolLMX 3anoMUHAHNS U SBNSIIOWUXCS OCHOBOMONAraoWnMMmn B 3Tol TeMe 1 Ons
OCBOEHUS MocneayoWrx 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:
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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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dopma 0byyeHus: o4Hoe
SA3bik 0by4eHuns: pycckuia
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OcHoBHas nuteparypa:

1. YopkeHzop, M. CoBpeMeHHbIN KaTtanna 1 XumMmyeckas KuHetuka: yiebHoe nocobue / YopkeHpoopd U.,
HanmaHTcBegpait X., - 2-e nsa. - JonronpyaHbivi: MiHtennekt, 2013. - 504 c. ISBN 978-5-91559-153-9. - TekcT :
anekTpoHHebIii. - URL: https://new.znanium.com/catalog/product/516597 (nata obpauweHus: 11.03.2020). Pexum foctyna:
no nognucke.

2. bynaHos, B. B. XuMunyeckas knHetumka : yyebHoe nocobue / B. B. BynaHos, T. H. llomosa, B. B. PblbkuH. -
CaHkT-leTepbypr : NlaHb, 2014. - 288 c. - ISBN 978-5-8114-1542-7. - TekcT : aneKTPOHHbIN // JlaHb :
9N1eKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/42196 (nata obpaweHus: 11.03.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTtenen.

3. Toy6, M. MexaHn3Mbl HEOpPraHWyeckrx peakuuii : MoHorpadpus / M. Toy6, I. Bepaxecc ; nog pepakuuein A. A.
Lpo3noBsa ; nepesof ¢ aHrnuiickoro . O. YapkuHa, . M. KypamwuHoii. - 3-e naa. - Mocksa : JTabopaTtopusi 3HaHwWiA,
2017.- 683 c. - ISBN 978-5-00101-505-5. - TekcT : 3neKTpOHHbIi // J1aHb : anekTpoHHO-6ubnnoTeyHas cmctema. - URL:
https://e.lanbook.com/book/94114 (nata obpaweHns: 11.03.2020). - Pexxum goctyna: nns aBTopus. Nonb3oBaTtenei.

JononHuTtenbHas nuteparypa:

1.Mopuwkos, B. M. OcHoBbI oramyeckoit xumun : yuebHuk / B. W. Mopwkos, U. A. KyaHeuos. - 6-e uaa. - Mockea :
Na6opatopus 3HaHuin, 2017. - 410 c. - ISBN 978-5-00101-539-0. - TekCT : 3NeKTPOHHbIN // JlaHb :
9NeKTPOHHO-bnbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/97412 (nata obpaweHus: 11.03.2020). - Pexum
JocTtyna: ons aBTopua. nonb3oBaTtenei.

2. baiipamoB, B.M. OCHOBbI XMMUYECKOM KUHETUKM 1 KaTannsa: yiebHoe nocobue ans By3oB. - Mocksa: VL Akanemus,
2008. - 252 c.

3. Konnakosa, H. A. C60pHUK 3a1a4 no XmMmnyeckon kuHeTuke : yyebHoe nocobue / H. A. Konnakoea, C. B. PomMaHeHko,
B. A. Konnakos. - 3-e n3g., ctep. - Cankt-lMetepbypr : JlaHb, 2018. - 280 c. - ISBN 978-5-8114-2394-1. - TekcT :
3NEKTPOHHBI // NaHb : anekTpoHHo-6mbnunoTtedHas cuctema. - URL: https://e.lanbook.com/book/105991 (pata
obpaieHus: 11.03.2020). - Pexum gocTtyna: nns asTopus. nonb3oBatenei.
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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

Non Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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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