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Mporpamma gmucumnnuHbl "MexaHn3mbl xummnyeckux peakumii'; 04.04.01 "Xumng".

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 gmucumnnuHbl "MexaHn3mbl xummnyeckux peakumii'; 04.04.01 "Xumng".

Mporpammy omcuunnuHel paspabdotan(a)(vn) 3asenyowmii kadenpoi, o.H. (npodgeccop) AHtunuH U.C. (Kadherpa
opraHuyeckor xumun, Xummdeckuin HCTUTYT uM. A.M. Bytnepoga), iantipin54@yandex.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

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

XUMUN N CMEXHbIX HayK npu peweHnn I'IpO(beCCVIOHaJ'IbeIX 3anad, B TOM Hucne c
MCNOoNb30BaHNE KOMMbIOTEPHbIX TEXHONOr NI

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

- COBPEMEHHbIe NMoaxoAbl U METOAbl UCCNEOOBAHNA MEXaHN3MOB OPraHN4eCcKnX peakuunin, MexaHnambl BaXXHENLLNX
opraHvyeckux peakuumn.

JonxeH ymeTb:
- OPVEHTNPOBATLCS B NMOTOKE MHADOPMALUK, Kacalowwencsl LMHAMUKN XUMUYECKUX NMPOLECCOB;

- MHTepnpeTnpoBaTb sKCnepnMeHTalslibHble OaHHble U OenaTtb CyXOeHUs 0 MeXxaHu3Me peakuuu, npupoge
nepexogHoro Kkomnnekca, nHtepmMenonaTtos 1 1.4.

JlonxeH Bnagetb:

- 06LI.I,I/IMI/I noagxonamm no Ka4eCcTtsBeHHOMy 1 Konnm4eCTteBeHHOMY OonncaHunio 1 npencka3aHuo peaKLlMOHHOVI
CrnocobHOCTM OpraHMY4eckrx CoeaNHEHWIA.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:
- NPUMEHSATb TEOPETUYECKIE 3HAHUS NPW BbINOHEHNM KYPCOBbIX U MarncTepckux pabor.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.10B.02.02 OucumnaumHel (Mogynm)" OCHOBHOW
npodpeccroHanbHon obpasosatensHoi nporpamMmbl 04.04.01 "Xumuns (XemorHopopmMaTtuka 1 MONEKynsipHoe
MOOENMPOBaHME)" 1 OTHOCUTCS K SMCLUMIMHAM NO BbIGOpPY.

OcsauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHMUL(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 28 yaca(os), B TOM 4yucne nekuun - 10 yaca(oB), npakTnyeckme 3aHsTus - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 44 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNVHBIL: 3a4eT B 1 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,
Pa3penbl gucunnivHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl
Tema 1. O6wue noHsATUSA 06
1. lopraHnyeckumx peakumsx n nx 1 1 0 0
MEexXaHu3Max.
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Mporpamma gmucumnnuHbl "MexaHn3mbl xummnyeckux peakumii'; 04.04.01 "Xumng".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
5 Tema 2. MeTtonbl nccnenoBaHus 1 1 0 0 2
" |MexaHn3mMa opraHM4ecKmnx peakLumi
3 Tema 3. OcHoBHbIE TUMbI 1 1 0 0
" |TPOMEXYTOYHbIX HaCTuL,.
Tema 4. PeakumoHHasi crnocobHOCTb :
4. [CTPYKTypHblE 1 CONbBaTaLMOHHbIE 1 1 0 0 2
3P deKThI.
5 Tema 5. HykneogomnbHoe 3amelleHmne 1 1 0 0
" [B anudpaTtnyeckom psay.
6. [Tema 6. Peakummn anuMuHnpoBaHms. 1 1 0 0 2
Tema 7. OnekTpodounbHOE 1
7. [HykneodpunbHoOe 3amelleHne B 1 1 0 0 2
apoMaTtnyeckoMm psagy.
Tema 8. OnekTpodunbHoe
8. [npucoenmHeHne No KpaTHbIM CBSA3SM. 1 1 0 0 2
Tema 9. HykneodunbHoe
9. [npncoeauHeHne k C=0 kpaTHoW 1 2 0 0 4
CBS3M.
10 Tewma 10. Kpyrnbii cton "Kncnotbl n 1 0 5 0 6

‘locHOBaHWS B OpraHN4Yeckon xmmmn'"

Tema 11. Kpyrnbiti cton

11 "MpurMeHeHne KoppensaLmMoHHOro 1 0 4 0 6
‘laHanun3a ona yctaHoBneHus

MexaHu3ma peakummn”

Tema 12. Kpyrnbiii cton "lWkansbl

12.|conbBaTtupytoLen cnocobHOCTH 1 0 4 0 6
pactsoputenen”
Tema 13. Kpyrnbith cton

13 OpbuTanbHble B3anMOECTBUS B 1 0 4 0 6

‘cornacoBaHHbIX ¥ MHOrOCTaAUMHbIX
opraHuyeckux peakumsx"

Tema 14. Kpyrnbii cton
14. "MeTtannoopraHudeckue peakumn” 1 0 4 0 6

Ntoro 10 18 0 44

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. O6LMe NOHATUA 06 OpraHMYEeCKMX peakLusxX U UX MexaHu3max.

[MoBepXHOCTb NOTEHUMANbHOM SHEPTUM peakunn, KoopamHata peakumm 1 U3MEHEHE SHePrun CMCTEMbI BOOMb Hee.
OHepreTuyecknii NPogusIb 0OHO- 1 MHOTOCTAAMNHBLIX peakuuii. [NepexonHoe cocTosHMe, nHTepMeauar,
NPOMEXYTOYHbIE KOMMeKchl. Knaccudpmkaums opraHn4eckmnx peakLmii: no Tuny paspbisa 1 06pasoBaHuns cesideid, no
TNy MexaHuama. [NoHATue o MexaHname peakumu. Jinmmtnpyrowas ctagns. OCHOBHbIE NOCTyNaThl, UCNONb3yeMble 414
N3y4eHNs MeXaHN3MOoB peakunii. MNpuHLMN CTPYKTYPHOro COOTBETCTBUS NEPEXOOHOr0 COCTOSAHNS U UHTepMeamaTa -
noctynat XamMmoHaa. Mukpockonuyeckas obpatumocTs. MNpuHumnel benna-deaHca-MonsHu n Keptuca - Mammera.

Tema 2. MeToabl UccnenoBaHUA MEXaHU3Ma opraHM4YecKuMx peakLum

OCHOBHbIE TUMbI peaKLu/n7| opraHmn4yeckux COEOVHEHWI: neperpynnmpoBku, peKOM6I/IHaLI,I/I9I n gunccounauns, 3amelleHne,
npuncoegnHeHune, umknonpucoegmnHeHme, nepeHoc aNnekTpoHa. LeneHune peaKU,VIVI Ha HykneounbHble,
3NEeKTPOUNbHbIE N FOMONUTMYECKME. Obuas Knaccudgomkauns MexaHn3MoB. Craguu N3y4eHnsa MexaHn3ma peaKLu/u7|:
MaTepVIaﬂbeWl 6ar|ch, KWHETUKA, CTepeoxmnMmmiyeckme Koppensaunmn, N30TornHble N CTPYKTYPHbIe METKIK, BINAHMEe
3amecTuTenen, pacTeBoputensd, kKatannm3atopos, MONCK HecTabuNbHbIX nHTEepMegnaTos. TepMO,EI,I/IHaMI/ILIeCKI/Ie
napameTpbl peaKLu/uZ. BenuunHa QHTPOMUN akThBaUMn Ons peaKLu/n7| Pa3HbIX TUMOB. [oHATNE O KNHETUYECKOM 1
TepMognHaMnyeCckom KoHTpone peaKLlIM7I.

Tema 3. OCHOBHbI€ TUMbI NPOMEXYTOYHbIX YacTuUL,.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 4 n3 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gmucumnnuHbl "MexaHn3mbl xummnyeckux peakumii'; 04.04.01 "Xumng".

KaTtuoHbl, aHWoHbI, pagukansl, kKapbeHbl, KATUOH- N aHUOH-pafmKaibl, HEYCTONUYMBbIE HEHACHIWEHHBIE YacTHLLbI.
CTpoeHune, NonyYeHne 1 BNUSHUE CTPYKTYPbl HA MX YCTOMYMBOCTL. MeTonbl 06HapyXeHNS NPOMEXYTOYHbIX HaCTULL:
NPYMEHEHME COBPEMEHHbIX n3nKo-xummyeckux metonos (AMP, 3IMP, UK, Y cnektpockonus), ctepeoxnMmnyeckmne
MeToAbl, pacnpeneneHue N30ToNHOM METKU, NepekpecTHble 3KCNepuMeHTbl, MeTog NoByLliek. Heknaccuyeckne
KapboKaTUOHbI.

Tema 4. PeakumnoHHasi CNOCOGHOCTb : CTPYKTYPHbIE U CONbBaTaLMOHHbIe 3¢ heKTbl.

OCHOBHbIE 3/1EKTPOHHbIE 3PdEKTbI: MHOYKTUBHbIA, 30dEKT NONS, CONnpsixXeHue, ceepxconpsixeHue. Ctepuyeckne
B3ammoericTensl. KonnyectBeHHas oueHka agopeKkToB 3aMecTMTenei U NpPorHo3npoBaHne peakuMoHHON cnocobHOCTW:
NPUHUMN NMHEMHOCTUN CBOBOLHbIX aHepruii (FammeT). KoppensaumoHHble ypaBHeHUs. MHOXECTBEHHOCTb KOHCTaHT
3amecTuTenei. BolneneHve BknanoB pasnmyHbix 30eKToB, MHOrONapamMeTpoBble KOPPENSLMOHHBLIE YPaBHEHUS.

Obwas xapakTepucTuka nprpoLbl MEXMONEKYNSPHBLIX B3ANMOLENCTBUI B pacTBopax: cneuuduyeckre (BOgopoLHast
CB$13b, JOHOPHO-AKLLENTOPHOE B3aMMOLENCTBIE) N Hecneundmnyeckue (ANCNePCMOHHbIE, MHAYKLUNOHHbIE,
opveHTaumnoHHble). OnpeaeneHune npouecca conbeataummn no Kpectosy. Coctaensiowme npowecca conbsaraunm:
06pas3oBaHne NONOCTY, MEXMONEKYNSPHOE B3aUMOAENCTBUE, peopraHm3auns. KayecTBeHHas MOLeNb BAUSAHUS
pacTBopuTens Ha npumepe peakummn HykneodunbHoro 3ameweHuns (MHronba, Xbio3).

Tema 5. HykneochunbHoe 3amell.eHne B anucpaTmyeckom psiay.

MexaHuambl SN1 1 SN2. BnusiHve oIHOMMEHHOro noHa Ha KuHeTuky SN1 peakuwnit. CTepeoxuMmnyeckmnii pesynbtar aTux
peakuuii. 3aBMCUMOCTb COOTHOWEHUS 3TUX MEXAHN3MOB OT CTPYKTYpbl cybcTpaTta, NpMpoakl Hykneodouna un
conbBaTupytoLein cnocobHocTy pacTBopuTens. BnmsiHie aneKTPOHHbBIX U CTEPUYECKMX (DaKTOPOB Ha ckopocTe SN1 1
SN2 peakuwit. MoHATUS 06 OCHOBHOCTY U HYKNIEOMNBHOCTW. BnusiHve cpeabl Ha CKOPOCTb U peakLuum
HYKNeounbLHOro 3amelleHmns B ra3oBoli dpase. PeakumMoHHas cnocobHoCTb aMBUAEHTHbIX Hykneodgunos. Mpasuno
KopH6nioma. BnusiHue pacTBopuTensi Ha HanpaeneHne peakumn. AHXMMepHoe coneiicteve. [MeperpynnupoBku B xoae
peakuuii HyKkneoguibHOro 3amelleHus. VIoHHo-napHbIi MexaHnaM peakuuu. Mpouecchl MoHM3auun 1 guccoumaumu.
TWNbl NOHHBIX Nap: KOHTAKTHbIE, COMbBATHO-Pa3aeneHHbIe.

Tema 6. Peakuuun anMMUHMPOBaHUS.

MexaHuaMmbl reTeponnTuHeckoro anummnHmposanus: E1, E2 n E1cb (npeapaBHOBECHbIV M HepaBHOBECH®I). Mpupoaa
NnepexoaHbIX COCTOSIHWIA, BANSAHWE SNEKTPOHHBIX U CTEPUYECKUX pakTopoB B cybcTpate, yxoasueid rpyrnne u OCHOBaHUM
Ha NpeanoYTUTENbHOCTb TOMO UAN MHOro MexaHuama. Ctepeoxmmms E2 oTwenneHns (aHTU-aNMMMHNPOBaHNE) U
npuyrHel ee obycnaenmeatowme. Cnyyam CuH- ANUMUHNPOBAHUS.

Tema 7. AnekTpohuiibHOE U HYK/1IeooUbHOe 3aMeLLlL,eHue B apoMaTUUeCcKoM psaay.

OnekTpohmnbHOE 3aMelleHre B apoMaTMyecknx cuctemax. MexaHnam peakuuy npucoeiMHEeHNS-3aMeLEHNS
0bpasoBaHune nu- 1 curma-komnnekcos. CybcTpaTHas U NO3MLMOHHAS CENEKTUBHOCTb. BAnsHme anekTpoHHbIX 1
CTEPUYECKMX 3PPEKTOB 3AMECTUTENEN HA aKTUBHOCTb 1 HAa HANpPaBNeHUe aTaky anekTpoduna.

MexaHn3m HyKJ'IeOQI)I/IﬂbHOFO 3aMmelleHnsa B akTUBMPOBAHHbIX CUCTEMAX. BnusHwne CTPYKTYpbI cyéchaTa Ha MeXaHn3M
peakuun HyKJ'IeOCpVIanOFO 3amelleHmns. Komnnekceol MeseHreMMepa. Peakuun B HeakKTUBUPOBAHHbLIX apoMaTnyeCckunx
cuctemax. JernnpobeHson.

Tema 8. AnekTpohunbHOE NPUCOEANHEHUNE MO KPATHbIM CBSI3SIM.

KnHeTunka n MexaHn3m peakumm NpucoeauHEHNS ranoreHoBoA0POA0B 1 ranoreHoB. Knaccnyeckmini n OHNEBbIN
kapbkaTuoHbl. CTepeoxmMusi NPUCoefMHeHNs. BnusiHne 3amecTuTeneid Ha CKOpOCTb peakLuum u Npupoay NepexonHoro
COCTOSHUS. PernocenekTnBHOCTb peakumum (Npasmno MapkoBHMKOBA) 1 MPUYKNHBI ee HapylweHns. KoHKypeHLmns mexay
peakuusmMy OTILENNEHNS N HYKNEOUIBHOMO 3aMeLleHns

Tema 9. HykneocpunbHoe npucoeauHeHune K C=0 KkpaTHOM CBA3W.

Peakunn npncoeouHeHns K KpaTHbIM CBA35M yrinepoa-rerepoatoM. MexaHnam npucoeanHeHns 3apsaXXeHHbIX U
He3apsXeHHbIX CepocoaepXalumx, azoTcoaepxalumx, ranoreHcoaepXxalmx Hykneounnos, KpUNTOOCHOBAHWIA
(MeTannopraHnyeckmx coeanHeHmnin). KNCNOTHbIM 1 OCHOBHOW Katanva NpucoeauHeHns. BnnsHue anekTpoHHbIX
3pdpeKkTOB 3aMecTUTENen Ha CKOPOCTb peakLmu.

Tema 10. Kpyrnbinn cton "Kucnotbl 1 0CHOBaHUS B OpraHU4ecKom Xummmn'

Kucnotbl n ocHoBaHusi: Teopetudeckune npeactasnerms. MpuHumun Mupcora (KMKO). OpbuTanbHblil 1 3apsnoBbli
KOHTponb. OBCyXaeHNe CTPYKTYPHBIX U COMbBATALMOHHBIX 3ODEKTOB, ONPenensoWmX KUCIOTHOCTb U OCHOBHOCTb
opraHuyeckux coeguHeHun. YpasHeHve bpéHctena. KoHueHTpupoBaHHble pacTBopbl. KncnotHble doyHkumu HO, HA,
HR.

Tema 11. Kpyrnbin cton "lprvMeHeHne KOppensiLLMOHHOro aHanu3a o1 yCTaHOB/IeHU MeXxaHU3Ma peakuuvmn'”

KOppeHSILlI/IOHHbIe ypaBHEHUA. YDaBHeHI/IFI [fammeTa n Taq)Ta. SﬂeKTpOHHbIe n ctepnyeckme KOHCTaHThbl 3amecTuTenei.
MHOXeCTBEHHOCTb KOHCTaHT 3aMecTutenei. BoloeneHune

BKNALOB PasfnyHbIX 3PEKTOB, MHOrONapaMeTPOBbLIE KOPPENSALMOHHbBIE YPABHEHNS .
NHTepnpeTaums Benn4nHbI KOHCTAHT 3aMECTUTENS U PACTBOPUTENS U X CBSI3b C MEXaHW3MOM peakLuu.

Tema 12. Kpyrneiti cton "LUkanel conbBatupyloLLer cnoco6HOCTU pacTBopuTenen”
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Mporpamma gmucumnnuHbl "MexaHn3mbl xummnyeckux peakumii'; 04.04.01 "Xumng".

KonnyecTBeHHbIN y4eT adpdpekToB cpelbl: TEOPETUYECKUA, KOPPENSALMOHHBIA 1 TepMoanHaMuieckmin. KoHTMHUyMHas
mMoflenb conbBataummn. YpasHeHns bopHa, Knpksyaa v op. ois onvcaHmsa sHeprum conbeataunm MOHOB U UNONEN.
KoppensiunoHHbIii NoaxXoAa: TEOPETUYECKMNE 1 SMMUPUYECKNE NApaMeTPbl CONbBATUPYIOLLEN CMOCOOHOCTH
pacTteoputenei. Wkansl nonsipHoctn pacteoputenein: Z (Kocosep), ET (Oumpor), p (TadTt, KamneT). XapakrepucTtunka
JLOHOPHO-aKLenTopHoi cnocobHocTn cpenbl: DN, AN (M'ytmaH), anbtha, 6eta (TadT, Kamnert), E, B (Konnens, MNanbm).
MHoronapamMeTpoBble KOPPENSILMOHHbIE YPaBHEHNS.

Tema 13. Kpyrnbivi cton "Op6buTtanbHble B3aMMOAEACTBUSI B COMNMacoBaHHbIX U MHOFOCTaAUAHBIX OpraHN4YecKuX
peakuusax"

Mpaeuna Byasopaa-lodomaHa, NoHATME 0 KOPPENSAUNOHHBIX gnarpammax. nekTpouuknuyeckmne peakuum. NMoHatus o
CUrMaTporHblX neperpynnupoekax. KoHpoTatopHoe 3aMbikaHue umkna. ucpotatopHoe 3ambikaHme Unknos. Peakumm
2+2 1 2+4 umknonpucoegnHeHus. BnuaHma pasnmyHbix (oakTopoB Ha NpoLece umknuaauun. TepMuyeckm n
POTOXMMNYECKUN paspeLlleHHble peakumm.

Tema 14. Kpyrnbin cton "MetannoopraHunyeckue peakuuu'

Katanma komnnekcamu nepexonHbix Metannos. MexaHnambl CoBpeMeHHbIX Pd-katannanpyemblx peakumii mocTpoeHNs
C-C-cBaaseli: peakuun Xeka, Ctunne, Cyayku n CoHorawmpa. MNpenmyllectsa NCNoNb30BaHUS Nannanns no CpaBHEHNUIO
¢ Rh, Ir, Pt. 9nemeHTapHble ctagun obpasosaHms cesian C-C. AnKunmpoBaHue annmnbHbIX NPON3BOAHbIX.
OHaHTNOCEeNeKTUBHbIN

Kartanma.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi cCaMoCTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYIO0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBNeHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY U MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMNVHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pas3oBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpaMmmam MarucTpatypbl (YyTBEpPXaeH
npukasom MuHucTepcTa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckunii) doeaepancHblli yHuBeEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoOro yHmBepcuteTa

6. DOoHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbIX CPEACTB M0 AUCUUNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4HOM aTTecTaunm.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneayiolas nHpopmaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynbTatam 06y4eHus o JUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeancTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0byHatowmxcs,
LEeMOHCTPVPYeMbIM peadynibTataMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAynst)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT U3y4eHne OCHOBHOW 1 OOMONHUTENbHOW y4ebHOM nuTepaTypb.
Nutepatypa MoxeT BbiTb AOCTyMHa 0b6y4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gmucumnnuHbl "MexaHn3mbl xummnyeckux peakumii'; 04.04.01 "Xumng".

- B 3NIEKTPOHHOM BUE - YePEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

ChemPort - https://www.chemport.ru/

Bubnnoteka xmmuyeckoro cpakynbteta MIY - http://www.chem.msu.ru/rus/library/welcome.html#teaching
Bubnnoteka. Xumus. - http://chemlib.ru/books/

Bukunenuns - http://ru.wikipedia.org/wiki

XuMuk - http://www.xumuk.ru/organika

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekunn B xoOe neKUMoHHbIX 3aHSATUIA BECTYU KOHCNeKTnpoBsaHne yqe6Horo martepuana. O6pamaTb BHMMaHmne
Ha KaTteropum, ooOpMynnMpoOBKN, packpbiBatowWwuye cogepXxaHue 1ex Unu NHbIX SABNEHUIN 1 npoueccos,
Hay4Hble BblBOAbl N NPakTn4eckne pekomeHnaumu, NONOXNTENbHbLIA ONbIT B OpaTOpPCKOM UCKYCCTBe.
XenaTtenbHoO ocTaBuTh B pa6oq|/|x KOHCNeKTax nons, Ha KOTopbIX OAenaTtb NOMETKN U3
peKOMeH,D,OBaHHOIZ nnteparypsbl, gononH4awWme Mmatepman I'IpOCJ'IyLIJB.HHOI7I nekunn, a Takxe
nonovyepkuearowne OCO6y}0 Ba>XHOCTb TEX NN UHbIX TEOPETUYEeCKNX NonoXeHuin. 3apaBatb
npenoaaBaresito yTo4HsAoWwmne Bonpochl C LENbO YACHEHNSA TEOPEeTUYeCKnX NMONOXEHWA, paspeweHns
CMNOpPHbIX CI/ITy3LI,I/II7I.

npakTnyeckue | MpakTnyeckme 3aHATUS NPOXOLAAT B (DOPME KPYT/ibIX CTONOB - JUCKYCCUIA.

3aHsATUA Mpv NOAroTOBKE K CEMMHAPY B POpME OMCKYCCUM HEOBXOAMMO HaNUcaTb pegoepar U NOAroTOBUTb
KpaTtkoe BbICTyrnneHne (CooblieHre), NpeacTasnsiolee pe3ynbtaTbl CAMOCTOSTENbHO NPOBELEHHOIO
McCnenoBaHus Mo KOHKPETHOMY Bompocy. [locne oTBeTa Ha BOMPOCHI 1 BbICTYMIEHWS ONMOHEHTOB
pa3BepTbiBa€TCSA OUCKYCCUs No npobneMam, nogHsATeIM B paboTte. B KoHUe 3aHATUS npenogasatenb
OLIEHMBAET COOEPXaHUe pecpeparta, METOLMKY COOBWEHNS aBTOPA, & TakXe BbICTYMNIEHNS
OMMOHEHTOB 1 BCEX YYACTHNKOB CEMMHAPA.
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Bup pabor

MeToaouyeckme pekomeHoauum

camocTos-
TenbHas
pabota

CamocTosTenbHoe nayyeHue kypca 'MexaHn3Mbl XUMUYECKMX peakuuii' cnenyeTt Havatb C
03HAKOMJIEHUS C NporpamMmoit 1 TpeboBaHMsIMU K pe3ynbTataM n3y4eHns Kypca. Maydatb Kypc
PEKOMEHOYETCS MO TeMaM B COOTBETCTBUM C MPOrpamMMoii (pacnonoXeHrne Matepvana B nporpamMme
Kypca He Bcerpna coBnanaeT C pacnonoXeHWeM ero B TOM Ui UHOM y4ebHUKe, HO COOTBETCTBYET
TeMaTVKe NEKLMOHHBIX 3aHATWIA) MOCTENEHHO, B TEYEHNE CEMECTPA, HE OCTaBNSAS Ha Nepuon
NoAroToBKkM K 3a4eTy. He cnepyeTt nepexoamTb K M3y4EeHUO MOCNenyowWwen TeMbl, Noka Matepuan
npenblaoyuein He ycBoeH. CTeneHb OCBOEHUS MaTtepuana TeMbl MOXHO KOHTPONMpOBaTh Tak: nepes
N3y4eHNEM TeMbl MPOYECTb TpeboBaHMS K pe3ynbTataM ee n3y4yeHns, obpatue BHUMaHUE Ha
KntoYeBble cnoBa B TPeboBaHMSIX K 3HAHWSIM, NMOCNE M3y4eHnsl TeMbl MpoBepuTb cebsi No TeKCTy
TpeboBaHwii ('aTo s 3HaI0', '9TO S MOMHID').

Pabota ¢ kHuroii. N3yyaTb MaTepuan, OTHOCSIWMIACS K AaHHON TeMe, cnenyeT no OLHOMY Unn
HECKOMNbKMM 13 PEKOMEH0BAHHbIX Y4EOHMKOB (CMMCOK PEKOMEHIyEeMO nuTepaTtypbl NPUBEAEH Nocne
nnaHa usyyeHus kypca). Ecnu BosHmkatoT TpyaHOCTM Npu paboTe ¢ OCHOBHbLIMU y4ebHMKaMM, MOXHO
N3y4nTb COOTBETCTBYIOLLYIO TEMY MO KOHCMEKTaM NEKLMOHHOMO Kypca, HO 3aTeM crneayet 06s3aTenbHo
BEPHYTbCS K JaHHO TeMe B y4ebHuke. [ing nomcka HeobxoaMMbIX CBEAEHUIA B y4eBHKE MOXHO
MCNONb30BaTh NPEAMETHbIN yKa3aTenb B KOHUE y4ebHuka.

BonblwmHCTBO TEM Kypca 'MexaHU3Mbl XUMUYECKUX peakLUmiA' HOCAT TEOPETUYECKUIA XapakTep U
[LOCTaTOYHO TPYAOHbI A4J15 BOCNPUATUS, MO3TOMY TEKCTbI Y4EOHNKOB C N3NI0XKEHNEM TaKMX TEM MOTYT
BbI3BATb ONPELENeHHbIe 3aTPYAHEHNS MPU UX N3ydeHUn. Takme TeKCTbI yylle ndyyaTb Tak: npu
MepBOM YTEHNM HAAO CTapaTbCs NONy4YNTh Oblwee NpencTaBneHne 0b nanaraembix BONpocax, a Takxe
oTMeYaTb TPYAHbIE N HEMOHSTHbIE MECTa; MPU NOBTOPHOM M3YYeHNM TeMbl HEO0OX0AMMO YCBOMTL BCE
TeopeTnyeckne nonoxeHuns. HeobxoAMMo BHMKATL B CYLHOCTb TOrO UM MHOMO U3y4aemMoro Bonpoca,
a He MblTaTbCs NULLb 3aNOMHUTL OTAEMNbHbIE aKThl U BNeHUs. bonee rnybokoMy 1 NPOYHOMY
YCBOEHMIO MaTepuana cnocobCcTByeT ndyyeHue noboro Bonpoca Ha ypoBHE CYLLHOCTH, a He Ha
YPOBHE OTHEeNbHbIX ABNeHuiA. 3yyaeMblii MaTepran cnenyet 3aHOCUTL B paboyyto TeTpalb B BUAE
KOHCMeKTa, BK/YAtOLero kpaTkoe nocnenoBateibHoe N3noxeHue Hanbonee BaXHON MHGOPMaLUK:
HOBblE TEPMUHbI, AATbl, UMEHA YYEHbBIX N UX OOCTUXEHMS 1 T.4. Bo Bcex cnyyasx, korna matepuan
nonnaeTcs cucTeMatuaaLuum, None3Ho COCTaBNATbL CXeMbl 1 TabnuLbl, 'cBepTbiBas’ MHGOPMaLUIO B
yLOOHY0, KOMNAKTHYIO (OOPMY.

CocTaBneHune KOHCNeKTOB, 0COBEHHO B doopMe Tabnuu, CXeM, OMOPHLIX CUrHANoOB, crnocobcTeyeT
9OEKTNBHOMY 3aMOMUHAHUIO M3YYEHHOrO MaTepmana, NoCKobKy 3eCb NPUBNEKAETCS NOMMYECKOe
3aMNOMUHaHNE 1 UCMONb3YIOTCS 3PUTENbHBIN U ABUraTeNbHbINA TUMbI NAMATY.

3a4et

MonroToBka k 3a4eTy crnocobCTByeT 3aKpenneHnto, yriyoneHnto n 0606wWeHNI0 3HaHWIA, Nony4aeMmbiX,
B npouecce 06yquV|;|, a TakXe NPpUMEeHEeHUIo UX K pelweHno NpakTn4eckmnx 3anad. [foToBSACH K
3a4veTy, CTyOeHT NnKBnanpyeT nMmelowmnecs npo6enb| B 3HAHUSAX, yrny6nﬂeT, cucrtematmsnpyet n
yNnopsiooYMBaeT CBOW 3HaHWS. Ha 3a4eTe CTyoeHT OeMOHCTPUPYET TO, HTO OH npuobpen B npouecce
06y4eHusi Mo KOHKpPeTHol y4ebHol aucumnnuHe. MNpy NoarotToeke K 3a4eTy He06X0OMMO 03HAKOMUTCSI
CMUCKOM BOMPOCOB K 3a4€eTy, MOBTOPHO 03HAKOMMWTCS C JIEKLIMOHHBIM MaTepuasiom,
cucTemMaTmManpoBaTtb UHGopMaumto no kypcy. Ocoboe BHUMaHWe cnedyeT yaenviTb pasaenam Kypca,
N3y4eHHbIM CaMOCTOATENNbHO W Bbi3blBaBLUNM Hanbonblune 3aTpyaoHeHne npn TeopetTn4eckom
N3y4eHNn 1 pelleHnmn npakTn4eckmnx 3agad.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYILECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrnedeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B aNEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

CrpaHnua 8 n3 12.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHoM no HanpasneHuio 04.04.01
"Xumunsa" n MarmcTepckoi nporpamme "XemoumHdopMaTmka 1 MonekynspHoe MogenmposaHue”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.02.02 MexaH13Mbl XUMUYECKNX peakLmni

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodpunb NOAroToBKM: XEMOMHADOPMATUKA 1 MONEKYNAPHOE MOLENNPOBAHME

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

OcHoBHas nuTeparypa:

1. PeytoB, O. A. OpraHnyeckas xumus : y4ebHuk : B 4 yactsix / O. A. Peytos, A. 1. Kypu, K. IN. BytuH. - 7-e u3a. - Mockea
: Nabopatopwst 3HaHWiA, [6. T.]. - YacTb 1 - 2017. - 570 c. - ISBN 978-5-00101-506-2. - TeKkCT : 3NeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/94167 (nata obpawenus: 06.03.2020). - Pexum
JocTyna: Ans aBTopua. Nofb30BaTeNe.

2. PeyToB, O. A. OpraHuyeckast xumns : y4ebHuk : B 4 yacTsx / O. A. Peytos, A. J1. Kypu, K. M. ByTuH. - 7-e n3a. - Mockea
: Nabopatopust 3HaHuiA, [6. r.]. - YacTb 2 - 2017. - 626 c. - ISBN 978-5-00101-507-9. - TekCT : 8NeKTPOHHbIN // NaHb :
9N1eKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/94168 (nata obpaweHus: 06.03.2020). - Pexum
JocTyna: ana asTopma. nonb3osaTtenen.

3. PeyToB, O. A. OpraHuyeckas xumns : y4ebHuk : B 4 yactax / O. A. Peytos, A. I1. Kypu, K. . ByTuH. - 6-e n3a. - Mocksa
: Nabopatopus 3HaHwuiA, [6. r.]. - HacTb 3 - 2017. - 547 c. - ISBN 978-5-00101-508-6. - TekCT : 9NEKTPOHHbIiA // NaHb :
9NeKTPOHHO-bubnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/94166 (nata obpaweHns: 06.03.2020). - Pexum
[OCTyna: ans aBTopma. MONb3oBaTenei.

4. PeytoB, O. A. OpraHuyeckas xumuns : yuebHuk : B 4 yactax / O. A. Peytos, A. J1. Kypu, K. M. ByTuH. - 4-e, nag. -
Mockga : JTabopaTtopusi 3HaHuiA, [6. r.]. - Hactb 4 - 2016. - 729 c. - ISBN 978-5-00101-410-2. - TeKCT : 9NEKTPOHHbIA //
NaHb : anekTpoHHO-BbnunoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/84139 (naTa obpaweHusi: 06.03.2020). -
Pexum poctyna: ona asTopums. nonb3oBarteneil.

5. WepbuHa, A. 3. OpraHnyeckas xmmus. OCHOBHOM Kypc: yuebHuk / A.9. LlepbuHa, J1.I. Matycesuy; MNog pen. A.9.
LLepbuHebl. - Mockea : HAL, MIH®PA-M; MuHck : Hoe. 3HaHue, 2013. - 808 c.: un.; . - (Boicwee obpasoBaHue:
Bakanaspwuar). ISBN 978-5-16-006956-2. - TekcT : anekTpoHHbI. - URL:
https://new.znanium.com/catalog/product/415732

(nata obpatweHus: 06.03.2020). - Pexxum gocTtyna : no noanmcke.

6. Toyb, M. MexaHn3Mbl HEOpPraHW4eckrx peakuuii : MoHorpadpus / M. Toy6, [. Bepaxecc ; noa penakuuein A. A.
Lpo3nosa ; nepesof ¢ aHrnuiickoro . O. YapkuHa, . M. KypamwuHoii. - 3-e naa. - Mocksa : JTabopaTtopusi 3HaHuiA,
2017.- 683 c. - ISBN 978-5-00101-505-5. - TekCT : 9neKTPOHHBIiA // JlaHb : anekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/94114 (nata obpaweHus: 06.03.2020). - Pexxum goctyna: nns aBTopus. Nonb3oBaTtenei.

JononHutenbHas nuteparypa:

1. YmyToBa I". A. AcnekTbl cBsian 'CTpoeHme - peakLMoHHast cnocobHocTh' : y4ebHoe nocobue / . A. YUmyToBa ; KasaH.
(MpuBonx.) doenep. yH-T, XuM. nH-T .- KasaHb : [KazaHckuin (Mpusonxckuin) penepanbHblin yHueepcuteT], 2010 . - 93 c.

2. bynaHog, B. B. XuMunyeckas knHeTrika : yuebHoe nocobve / B. B. BynaHos, T. H. Jlomosa, B. B. PbI6kuH. -
CaHkT-leTepbypr : laHb, 2014. - 288 c. - ISBN 978-5-8114-1542-7. - TeKCT : aNeKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/42196 (nata obpaiweHusi: 06.03.2020). - Pexum
JocTyna: Ans aBTopua. Nofb30BaTeNen.

3. YopkeHpopdp, 6 CoBpeMeHHbIi kaTanua u xummndeckas knHetuka / M. Hopkengopd, X. HalimaHTcBenpait ; nep. ¢
aHrn. B. V. PongyruHa .- 2-e n3aga. - JonronpyaHsein : utennekT, 2013 .- 500, [1] c.

4. YopkeHpopd, V. CoBpeMeHHBbIA kaTtanna n xmuMmyeckast KuHeTuka: yiebHoe nocobue / Hopkengopg U.,
HanmaHTcBegpait X., - 2-e nsa. - JonronpyaHbivi: MiHtennekt, 2013. - 504 c. ISBN 978-5-91559-153-9. - TekcT :
aneKTPoHHbIi. - URL: https://new.znanium.com/catalog/product/516597 (nata obpatweHms: 06.03.2020). - Pexum
[ocTyna : no Noanuncke

5. TpaBeHb, B. ®. OpraHuyeckas xumusi : y4iebHoe nocobue : B 3 Tomax / B. ®. TpaseHb. - 4-e, u3g. - Mockea :
Nabopatopus 3HaHwiA, [6. r.]. - Tom 1 - 2015. - 401 c. - ISBN 978-5-9963-2939-7. - TeKkCT : 9NeKTPOHHbI // JlaHb :
9N1eKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/84108 (nata obpaweHus: 06.03.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTenen.
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6. TpaBeHb, B. ®. OpraHuyeckas xumus : y4ebHoe nocobue : B 3 Tomax / B. ®. TpaBeHsb. - 4-e, n3a. - Mocksa :
Na6opatopus 3HaHWiA, [6. r.]. - Tom 2 - 2015. - 550 c. - ISBN 978-5-9963-2940-3. - TekCT : 9NeKTPOHHbI // NlaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/84109 (nata obpaweHus: 06.03.2020). - Pexum
[ocTyna: onsg asTopma. nonb3oBaTtenen.

7. TpaBeHb, B. ®. OpraHnyeckas xmmus : yiebHoe nocobue : B 3 Tomax / B. d. TpaseHb. - 4-e, n3g. - Mockaa :
Nabopatopus 3HaHWiA, [6. r.]. - Tom 3 - 2015. - 391 c. - ISBN 978-5-9963-2941-0. - TekCT : 9NeKTPOHHbIiA // JlaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/84110 (nata obpaweHus: 06.03.2020). - Pexum
JocTyna: ansg astTopuma. nonb3osaTtenen.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.02.02 MexaH13Mbl XUMUYECKNX peakLmni

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 NOAroTOBKM: XEMOMHAOPMATUKA 1 MONEKYNSPHOE MOAENMPOBaHNE
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2019

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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