I'IporpaMMa AvcumnnvHbl "MexaHn3Mbl OpraHnyeckmnx u retepoumknmyeckux peakumin'; 04.05.01 "dynnameHtanbHas n npuknagHas
XmmMus".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

Xumuyecknii MHCTUTYT uM. A.M. Bytneposa

DE
wW CEL e
+ ﬁ:f

.....

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCUUNIUHDI
MexaHn3Mbl OpraHn4yeckmx 1 reTepoLMKINYecKmNX peakLinii

CneuwnanbHocTb: 04.05.01 - PyHaaMeHTanbHas v NpuknagHas xmmms
Cneunannsauns: He NpeaycMOTPEHO

KBanucpukaums BoinyckHuka: Xumuk. [penonaeaTenb XMmmm

®dopma 0by4eHns: o4Hoe

S3bIk 0By4eHMs: pycckui

on Havana obyyeHns no obpasoBatensHon nporpamme: 2017

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma gucumnnunHbl "MexaHn3Mbl OpraHnyYeckmx u retepoumnknmnyeckux peakumin'; 04.05.01 "®yHgameHTanbHas 1 npuknagHas
xnmmnsa".

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 gucumnanHbl "MexaHn3Mbl OPraHNYeckmx U reTePoLUKINYECKUX peakumn";
xnmmnsa".

04.05.01 "dyHoaMeHTanbHas U npuknagHas

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 npuobpeTtaeMoi KOMNETEeHLUN
NnK-3 BnafgeHveM CMCTEMON PyHOaMEHTaNbHbIX XMMUYECKMX MOHATUA U METOAONOrNYECKMX|
ACNeKkToB XxMmnn, oopmMamm 1 MetTogamm Hay4Horo nosHaHms (MK-3);
MNCcK-1 CNOCOBHOCTBLIO MCMONBb30BaATh OCHOBHbLIE 32KOHOMEPHOCTM XUMMUYECKOM HayKU 1
PyHOAMEHTANIbHbIE XMMUYECKME MOHATUS B MPOPECCUOHANbHOM AeATENbHOCTU B
COOTBETCTBUM C BbIOpaHHON cneunanmsaumei;

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

COBPEMEeHHble MOAX0bl U MEeTOLbl UCCNeA0BaHUS MEXaHN3MOB OPTraHNYeCKMX PeakLmii; MeXaH3Mbl BaXKHEMWNX
OpraHNYyecKknx peakumii;

JlonxeH ymeThb:

OPVEHTMPOBATLCS B MOTOKE MHGDOPMALIMM, Kacarowencs AMHAMUKN XUMUYECKUX NPOLIECCOB;

VHTEPMNPEeTMPOBaTh 3KCNEPUMEHTaNbHbIE faHHble U AenaTh CYXAEeHNs 0 MeXaHM3Me peakuumn, NpUpoae NepexonHoro
KoMnnekca, UHTEpMeanaToB U T.4.;

JlonxeH Bnanetb:

o6WyMM NoAxonamMu Nno Ka4eCTBEHHOMY 1 KONMYECTBEHHOMY OMWUCAHUIO 1 NPELCKA3aHMI0 PeakLMOHHON CnocobHOCTH
opraHvyeckux coeanHeHun.

JlonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FTOTOBHOCTb:
NPUMEHSATb TEOPETUYECKME 3HAHUS OISl BbINONHEHUS KYPCOBbIX U KBANMGUKALMOHHBIX paboT

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.8B.[0B.13 OucunnnnHbl (Moaynn)" OCHOBHOM NpodbecCuoHanbHom
obpaszoBatenbHoi nporpammel 04.05.01 "dyHaameHTanbHas U NpuknagHas xmMus (He NPeaycMoTPEHO)" U OTHOCUTCS K
LMCLMMNNMHaM no Belbopy.

OcBauBaeTcs Ha 4 Kypce B 8 ceMecTpe.

3. O6bem gucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

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

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ncne nekuun - 36 4aca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 8 cemecTpe.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHOMN paboThl MO AUCLMMNNIUHE (MOAYNIO)

Buabl n yacobl
KOHTaKTHOW paboThbl,

Paspnenbl oucuunavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHole
Jlekumn 3aHATUSA paboTbl
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Mporpamma ancumnivHbl "MexaHn3Mbl OpraHUYeckmnx n retepoumknmyeckux peakumin'; 04.05.01 "dyngameHtanbHas n npuknagHas

xnmmnsa".

MexaHn3MOB 1 TUMOB peaKLI,VII7I

CrpaHnua 4 n3 12.
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Mporpamma gucumnnunHbl "MexaHn3Mbl OpraHnyYeckmx u retepoumnknmnyeckux peakumin'; 04.05.01 "®yHgameHTanbHas 1 npuknagHas
xnmmnsa".

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Tema 2. MeTofabl yCTaHOBNEHNS
2. MEXaHN3MOB peakLum. 8 2 0 0
Tema 3. KnHetnyeckuin n3oTOonHbIG
3. SUOEDEKT. 8 2 0 0
Tema 4. BamsgHue cTpyKTypbl
4. |peareHToB Ha peakLNOHHYIO 8 4 0 0
CMocobHOCTb.
Tema 5. ConbBarauns v BinsSHNE
5. [cpenbl Ha peakumMOHHYI0 8 2 0 0
CNocobHOCTb.
6. [Tema 6. Konnoksuym. 8 2 0 0
Tema 7. OCHOBHblE TUMbI
7. MPOMEXYTOYHbIX YaCcTuL,. 8 2 0 0
Tema 8. Teopus kKncnot un
8. OCHoBaHui. Kartanus 8 2 0 0
9 Tema 9. HykneodomnbHoe 3amelleHmne 8 o 0 0
" |B anndgbaTmyeckom psay.
10.[Tema 10. Peakummn anMmMmH1MpoBaHns 8 2 0 0
Tema 11. HykneogounbHoe
1. 3ameLlleHre B apoMaTM4eCKOM psay. 8 2 0 0 18
Tema 12. SnekTpodunbHoe
12.[3amelleHrie B apoMaTmnyeckmx 8 2 0 0
cucremax
Tema 13. SnekTpodunbHoe
13.|npucoenmnHeHne no KpaTHbIM CBA3AM. 8 2 0 0
Tema 14. HykneodpunbHoe
14.|npucoepnHeHmne k C=0 kpaTHon 8 2 0 0
CBSI3W.
Tema 15. MexaHun3m peakuum
15. aTepudomkaumm 8 2 0 0
Tema 16. Peakunn
16. cB0OOIHO-PAAVKANBHOIO 3aMELEHN 8 2 0 0 18
17./Tema 17. CUHXPOHHbIE NPOLIECCHI 8 2 0 0
Ntoro 36 0 0 36

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. Knaccucpukaumsi MexaHM3MOB U TUMOB peakLui

Twnnbl MEXQHN3MOB: retreponntTnyeckmne, romonntTnyeckmne n nepmndmknmndeckme peakumin. HOBerHOCTb noTeHUnanbHom
dHeprmmn peakuunn, KoopgnHarta peakumm n n"aMeHeHmne aHeprun CUCTemMbl BOOb Hee. 3HepFeTI/I‘-IeCKI/II71 npogounb 0oHO-
M MHOroCTaaUMHbIX peaKLl,I/II7I. I'IepexonHoe COCTOsAAHME, HTepMegunat, NpoMeXxXyTo4YHble KOMMNEeKChbl. KHaCCI/I(*)I/IKaLI,I/IFI
opraHmn4yeckunx peaKqu7|: no TNy paspbiBa n 06pa30|3aH|/|9| cBSA3en, no TNy MexaHn3ma

Tema 2. MeTtoab! yCTaHOBJ/IEeHs MeXaHN3MOB peakuuu.

OcHOBHblE NOCTYNAThI, UCMONb3YEMbIE AN U3YYEHNS MEXAHU3MOB peakumii. NpuHLMN CTPYKTYPHOrO COOTBETCTBUSA
nepexofHOro COCTOSIHNSA 1 UHTepMeanaTta- noctynaTt XaMmoHna. Mukpockonuyeckas obpatmMocTb. MprHumnb
Benna-9BaHca-lNMonaHu n Keptuca - Nammerta. MNoctynat Jlecpnepa. OnpeneneHne cKOpoCcTy peakumun n eé
KMHETUYECKMX NapaMeTpoB, KMHETUYECKUIA N30TOMHbIA 3dpdeKT, N30TONHAA MeTka, 0bHapyXXeHne NHTepMeanaToB,
YCTaHOBJ/IEHWNE CTEPEO- N PErMOHANPABIEHHOCTN peakumin. DpekTbl 3aMecTUTenei n pacTsoputeneil.
TepMoaMHAMNYECKNIA, KNHETUYECKUIA, ONGIAY3NOHHDBIA KOHTPOMb peakuuu.

Tema 3. KuHeTnueckum n3otonHbin acpcpekr.
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Mporpamma gucumnnunHbl "MexaHn3Mbl OpraHnyYeckmx u retepoumnknmnyeckux peakumin'; 04.05.01 "®yHgameHTanbHas 1 npuknagHas
xnmmnsa".

MOHSTVE O KUHETUYECKMI M30TOMHOM 3dpdpekTe. Bulibl KUHETMHECKOro N30TOMHOro 3CPAIEKTA : MEPBUYHbIA, BTOPUYHbIN.
CBA3b Mexay NMMUTUPYtOLEl cTagneli n 06HapyXXeHMeM N30TONMHOro adpdoekTa. DakTopbl, BASIOWME HA BENNYUHY
KMHETNYECKOro N30TOMHOro adpgpekTa. 3aBUCHMOCTb BENMYUHBI KUHETUYECKOTO M30TOMHOMO 3gpdpeKTa OT NMONoXEeHNUs
NnepexoaHOro COCTOSIHNS Ha KOOPAMHATE peakLuum

Tema 4. BnusiHne cTpyKTypbl peareHTOB Ha peakLMOHHYI0 CMOCOGHOCTb.

OCHOBHbIE 3M1EKTPOHHbIE 3PGEKTbI: MHOYKTUBHbIA, 30dIEKT NONS, CONpPsixXeHue, cBepxconpsixeHue. Ctepuyeckne
B3ammoericTensl. KonnyectBeHHas oueHka agopeKToB 3aMecTUTeNei U NPOrHO3npPOBaHNE peakLMOHHOM CnocoBHOCTW:
MPUHLMN NMHERHOCTU cBOBOHbIX aHeprui (FammeT). KoppensunoHHble ypaBHeHUsl. MHOXECTBEHHOCTb CUrMa-KOHCTaHT
3amecTuTenei. BolneneHve Bknanos pasnnyHbix 30eKToB, MHOrONapamMeTpoBble KOPPENSLMOHHBLIE YPaBHEHUS.

Tema 5. ConbBatauusi 1 BAMsiHue cpeabl Ha peakLMOHHYH CMOCOBGHOCTb.

O6was xapakTepucTnka Nnpupoasl MEXMONEKYNSIPHbIX B3aMOAENCTBUIA B pacTBopax: cneundguyeckme (BOLOPoaHas
CBS3b, OHOPHO-aKLENTOPHOE B3anMOAENCTBUE) U Hecneumgudeckme (ANCNepCUoHHbIE, NHAYKUNOHHbIE,
opveHTauunoHHble). Onpenenexune npotecca conbsartaummn no Kpecrosy. CocTtasnsiowme npouecca conbearauum:
06pasoBaHne NONOCTU, MEXMONEKYNSIPHOE B3aUMOLENCTBUE, peopraHm3auuns. Metoabl oLeHKN 3Heprum ob6pasoBaHuns
nonocTwu. lNepBas ka4eCcTBEHHas MOLENb BAUSHUS PACTBOPUTENS HA CKOPOCTb peakunii HyKneounbHOro 3amMeleHuns
(NHronba, Xbto3). KonnyecTBeHHbIN y4eT adhdhekToB cpelbl: TEOPETUYECKNIA, KOPPENSILMOHHBIA 1 TEPMOAMHAMUNYECKUNA.
KoHTrHMyMHasa Mogenb conbeataumn. YpasHeHunsa BopHa, Kupkeyna v ap. anst onucaHns aHeprum conbeaTauny MOHOB U
avnoneit. KoppensiumoHHbIA NOAX0A4: TEOPETUYECKUE 1 SMMMPUYECKNE NapaMeTpbl CONbBATUPYIOLLEN CNOCOBHOCTH
pacTteoputenei. Wkanel nonspHoctn pacteoputenein: Kocosep, Oumport, Tadt, Kamnet. Xapaktepuctmka
JLOHOPHO-aKLIeNTOPHOM cnocobHoCcTH cpelbl. MHOronapamMeTpoBble KOPPENSLUMOHHbIE YpaBHeHUS. MNoaxon ApHeTTa K
onpeneneHuo OTHOCUTENbHbIX SHEPTUIA NEPEXOAHOMO COCTOSAHNS

Tema 6. Konnokeuym.

OCHOBHbIE TWMbl MPOMEXYTOYHbIX YacTWL,. KaTnoHbl, aHUOHbI, paavkanbl, KapbeHbl, KaTUOH- U aHUOH-paauKanbl,
HEeyCTOWYMBbIE HEHACbIWEHHbIE YacTuubl. CTpOeHUe, NONyYEHNE U BIUSHUE CTPYKTYPbl Ha UX YCTOMYMBOCTb. MeToabl
0BHapyXeHWs NPOMEXYTOYHbIX YAaCTULL: MPUMEHEHWE COBPEMEHHbBIX OU3NKO-XMmYeckmnx Metonos (AMP, 9IMNP, UK, YO
CMNEKTPOCKOMNNS), CTEPEOXMMUYECKME METObI, pacnpefeneHne N30TOMHON MEeTKN, NepekpecTHbIe 9KCNEPUMEHTbI, MeTOL,
NOBYILEK.

Tema 7. OCHOBHbIE TUMbI NMPOMEXYTOYHbIX YaCTUL.

O6wue NpencTaBneHnst 0 KUCNOTHO-OCHOBHbIX paBHOBeCUsIX. Teopust bpeHcTena. ViamepeHue KMCnoTHOCTY
pacteoputenein.Kucnotsl n ocHoBaHus Jlbtonca. MpuHumn XMKO (XXeCTKUX 1 MArKMX KUCNOT 1 OCHOBaHWiA). BnnsaHne
CTPOEHUS Ha CUNY KUCNOT U OCHOBAHWIM (3OPEKT Mons, Pe30HAHCHbIN 3dMEKT, MPOCTPaHCTBEHHbIN adhdreKT,
BOLOPOHblE cBA3M). KaTanna: obwwumii n cneumgpuyecknii, OCHOBHOM U KUCNOTHBIA.

Tema 8. Teopust Kucnot n ocHosaHun. Katanus

HykneodpunbHoe 3ameleHve B anvgpatmdeckom psay. Mexanuamel SN1 n SN2. BnivsiHne o4HOMMEHHOMO MoOHA Ha
knHeTnky SN1 peakuuii. CTepeoxMMmn4eckuin pesynbTart aTx peakuuii. 3aByCMMOCTb COOTHOLIEHMWS 3TUX MEXaHWU3MOB OT
CTPYKTypbl cybcTpata, NpupoLbl HyKneoguna 1 conbBaTMpyHoLLei cnocobHOCTW pacTBopuTeNns. BnusHme anekTpoHHbIX
N cTepunyeckmx goakTopos Ha ckopocTb SN1 1 SN2 peakumit. MoHATUS 06 OCHOBHOCTM 1 HYKNeodunbHOCTU. BnnsHue
cpelbl Ha CKOPOCTb U peakLny HyKNeounbHOro 3aMelleHnst B ra3oBoii dpase. PeakumMoHHas cnocobHocTb
ambupaeHTHbIX Hykneodpunos. Mpasuno KopHontoma. BnnsHue pacTBoputens Ha HanpaeneHvue peakuum. AHXMMepHoe
copeictaue. MeperpynnUpPoBKM B Xo4e peakLuii HyKneounsHOro aamelleHms. IoHHO-NapHbIli MexaHnam peakuum.
MpoLecchl oHU3aLUMKM 1 auccoumauun. Tynbl MOHHBIX Nap: KOHTAKTHbIE, CONbBATHO-Pa3aeneHHbIe.

Tema 9. HykneochunbHoe 3amell.eHue B anucpaTmyeckom psiay.

MexaHn3Mbl reTeponnTmyeckoro snuMmHuposanus: E1, E2 n E1cb (npenpaBHOBeCHbIV 1 HepaBHOBECHbIR). Mprupoaa
nepexoaHblX COCTOSIHWIA, BVUSIHUE 3NEKTPOHHBIX U CTEPUYECKMX DaKTOPOB B cybcTpaTte, yXoasiwei rpynne 1 0CHoBaHUM
Ha NPeanoYTUTENbHOCTb TOr0 UNU NHOrO MexaHmama. CTepeoxummus E2 oTwenneHns (aHTM-aNnMMUHNPOBAaHWE) U
npv4uHbl ee obycnasnmeatowme. Cnyyam CUH- 3TUMUHUMPOBAHMS

Tema 10. Peakuuun asnuMuHMpoBaHusi

HykneodgounbHoe 3amelieHre B apoMaTmyeckoM psay. AHanm3 BO3MOXHbIX MexaHn3amoB: SN1, SN2, Ad-E n E-Ad, u
MEeTOobl MX [okasaTenbcTea. BnnsHue cTpykTypbl cybcTpaTta Ha MexaHM3M peakLmMmn HyKneouibHOro 3amMeLeHus.
Komnnekcol Me3seHreiiMepa. Peakunm B HeakTMBMPOBAHHbIX apoMaTuyieckmx cuctemax. JdermapobeHson. MexaHnam
peakumu npucoeanHeHusi-aamelleHns: obpasoBaHme Nu- 1 curMa-komnnekcos. CybctpaTtHast U NO3ULMOHHAs
CENEeKTUBHOCTb. BAnsaHue anekTpoHHbIX U CTEPUYECKUX aPPEKTOB 3aMeCTUTENEN Ha aKTUBHOCTb 1 HA HanpasneHne
araku anekTpoduna.

Tema 11. HykneodounbHoe 3aMeLL.eHME B apOMaTMYEeCKOM psiay.

Bonpocebl k koHTponbHol paboTe: 1.HykneodunbHoe 3aMelueHme B apoMatnyieckom paay. 2.MexaHuamel SN1, SN2,
Ad-E v E-Ad. 3.BnusiHne cTpykTypbl cybcTpata Ha MexaHua3M peakummn HykneogunbHoro 3ameleHus. 4. Komnnekcl
MeseHreimepa. 5.Peakummn B HeakTMBMPOBAHHbIX apoMaTnyeckmx cuctemax. MexaHnam peakuum
npucoeoMHeHns-3aMelleHns: 0bpasoBaHme Nu- 1 curMa-komnnekcos. CybcTpaTHas U NO3MLMOHHAS CENEKTUBHOCTb.
BnnsiHne anekTpOoHHbIX N CTepUYecKnx acppeKkToB 3aMecTUTENEn Ha akTUBHOCTb U Ha HanpasneHve ataku
anekTpogomna.

Tema 12. SnekTpohunbHOE 3aMeLL.eHVe B apoMaTUYeCKMX cucTtemax

AEKTPOHHBH
CtpaHnua 6 ns 12. BBl YHHBEPCHTET
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Mporpamma gucumnnunHbl "MexaHn3Mbl OpraHnyYeckmx u retepoumnknmnyeckux peakumin'; 04.05.01 "®yHgameHTanbHas 1 npuknagHas
xnmmnsa".

MexaHunam peakuun NpucoenmHeHus-3amelleHns: 06pasoBaHmne nu- 1 curMa-komnnekcos. CybcTpaTHas U No3MLMOHHAS
CENeKTUBHOCTb. BinsiHME 3NeKTPOHHBIX U CTEPUYECKMX 30DCPEKTOB 3aMEeCTUTENER Ha akTUBHOCTb U Ha HanpaBneHue
artaku anektpogouna. OpreHTaumst B 6eH30MbHbBIX KONbLAX, coaepxalunx 6onee ogHoro 3amectutens. KonuyectseHHoe
onvcaHune peakLMoHHo cnocobHocTn cybeTparta. KonuyectBeHHOe onvcaHne peakLmMoHHON CnocobHOCTM
aneKkTpocpunoB. BnnsHue yxoasiwei rpynmbi.

Tema 13. 3neKTpochanoe npucoeauHeHue No KpaTtHbIM CBA35M.

KuHeTrka n MexaH1aM peakummn NpucoeanHeHNs ranoreHoBoAOPOAOB U ranoreHoB. Knaccnyeckuii u OHMEBIA
kapbkaTtnoHbl. CTepeoxuMmns NpucoeanHeHns. BnnsaHue saamectuteneli Ha CKOPOCTb peakLun 1 Npupoay NnepexoaHoro
cocTosiHMS. PervocenekTmBHOCTb peakuun (Npaemno MapkoBHUKOBA) W MPUYMHBI €€ HapylweHus. KoHKypeHLns Mexay
peakuusaMi OTWEMNNEHNS U HYKNIeOUIbHOTO 3aMeLleHns

Tema 14. HykneodomnbHoe npucoeauHeHne K C=0 KpaTHON CBA3N.

Peakuunun npucoenHeHnst K KpaTHbIM CBSA3SIM yrnepog-retepoatoM. MexaHn3m npucoeanHeHns 3apsXeHHbIX 1
He3apsXeHHbIX cepocoepXalymx, azoTcoaepxalmx, ranoreHcoaepXxallmnx Hykneogunos, KpUnToOCHOBaHNA
(MeTannopraHuyeckmx coeguHeHuin). KUCNOTHbIA 1 OCHOBHOM KaTtanus NpucoeinHeHns. BnvsaHne snekTpoHHbIX
3pdeKTOB 3aMecTUTENen Ha CKOPOCTb peakLmu.

Tema 15. MexaH13m peakuum atepudoukaLum

KncnoTHbI 1 OCHOBHOW KaTanna. Bo3aMoxHble MexaHuaMmbl knucnotHoro (AAc1, AAc2, AALk1, AAIK2) n wenodHoro (BAct,
BAc2, BAIk1, BAIK2) ruoponusa cnoxHbix agonpos. Hanbonee 4acTto BcTpevatowmecs mexaHuamol AAc2 n BAc2.
Cnocobbl nx fokasaTenbctBa. BnusiHne anekTpoHHbIX M CTEPUYECKUX (DakTOPOB HA MEXaHWU3M peakLuun rmaponunsa.

Tema 16. Peakuuun cB0o608HO-paavKanbHOIo 3aMeLL,eHn

Peakuun cBoboaHo-panvkansHoro 3amelleHns. CeoboaHble panmkansl. CTpoeHune, cTabunbHOCTb. 3aBUCUMOCTb
CTPOEHUS U cTabUNbHOCTU OT NPUPOAbI 3aMecTuTenei. ICTo4HMKM CBOBOAHbBIX paanKanoB U METOAbl FEHEPUPOBaHMS
pagukanos: TEPMONN3, POTONN3 COEAMHEHU C MEPEKUCHON LLenoYkon, a3ocoeAMHEeHNA, CUHTE3 13 ApYruxX paankanos.
MeTogbl ynasnneBaHus (paaukanbHble NoByLWKKM) U domkcnpoeaHus pagunkanos. MexaHnambel ER-AdR 1 AdR-ER.

Tema 17. CUHXPOHHbIE NpoLLeCcChl

Mpaeuna Byaeopaa-MogoMaHa, NoHSATE 0 KOPPENALMOHHBIX Auarpammax. dnekTpouunknmydeckue peakumm. MoHatns o
CMrMaTponHbIX neperpynnupoBkax. KoHpotatopHoe 3amblkaHue uukna. JucpoTatopHoe 3ambikaHue LMKoB. Peakuum
2+2 1 2+4 LUKNONPUCOeaNHEHUS. BNUSHMS pa3nnyHbIX qoakTOpPOB Ha NpoLece Luknmaaumum. TepMmyecki n
POTOXMMUYECKW paspelleHHble peakuum.

5. NepeyeHb yye6HO-MeTOAMYECKOrO 06ecneyeHns OJisi cCaMoCcTosTeNbHON paboTbl obyvatoLMxcsa no
AucuunamHe (Moaynto)

CamocTosiTenbHas pabota oby4alolmxcs BoINOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpecTBeHHOro yyactus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMoCcToSTENbHYO paboTy Ha
ayoUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHYo paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSTENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) ANCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIx BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHoi paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BLIMONHSAOT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHWUiA 1 0TPaboTKy YMEHWA 1 HABbIKOB, FOTOBSITCS K TEKYLEMY M MPOMEXYTOYHOMY KOHTPOSO MO AMCUMUMNMHE.
OpraHun3auus camoctoaTenbHol paboTel 06yHarIMXCs pernaMmeHTpyeTcs HOpMaTUBHBIMW LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTepaTypoi U SNeKTPOHHBIMI 06pa3oBaTeNbHBEIMI pecypcamu, BKIoYas:

Mopsinok opraHn3aumm n ocylecTBAeHNS 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumaniTera, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTMBM3aLUMM CamocToaTeNbHOM paboThl CTyAEHTOB BbICWIMX y4eOHbIX 3aBeOeHUA"

YcTae cheaepanbHOro rocynapcTBeHHOro aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

Mpasuna BHyTpPeHHEro pacnopsanka enepanbHOro rocyapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNbHOro y4pexXaeHns
BbICLIEro NpocheccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpCMTET"

NokanbHble HopMaTueHble akTbl KasaHckoro ([prBonxXckoro) doeaepanbHOro yHueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB M0 AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HanpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA MNAHUPYEMBIM pe3dynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTea;
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- KpUTepmn oueHmBaHMAa ong Kaxnoro oueHo4YHoro cpencTea;

- cogepXaHue oLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisiemMbie K 0eCTBUSM 0ByHatowmxcs,
LEeMOHCTPVPYeMbIM pedynibTataM, 3aaHns PasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMNHbI (MOAYNS)
OcBoeHWe aucumMnnmnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NeYaTHbIX N3aaHnn GubNnMoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcs no ProC 3++ - He
mMeHee 0,25 sk3eMnngapa) Kaxanoro U3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 ak3eMnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO NI OCBOEHWUS AMCUMMNANHBI (MOOYNS),
HaxoauTcs B MpunoxeHnn 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rnbnnotekn KPY.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

http://crab.rutgers.edu/~alroche/MechanismIinOrgChem.htm - http://crab.rutgers.edu/~alroche/MechanismIinOrgChem.htm
http://www.chemguide.co.uk/mechmenu.htm - http://www.chemguide.co.uk/mechmenu.htm
http://www.chemhelper.com/mechanisms.html - http://www.chemhelper.com/mechanisms.htmi

9. MeTogunyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNSA)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nexuuu OCHOBHOIN TEOPETUYECKNIA MaTepuan npenMeTa aeTcs B Yachl NEKLUMOHHbIX 3aHATUIA. Ha nekumsx
npenogasareflb CUCTEMATMYECKN N NOCNenoBaTelbHO packpbiBaeT cogepXaHme Hay4yHoM
ONCUMMNNUHBI, BBOAMT B KPYr HAy4YHbIX MHTEPECOB, CTABUT BOMPOCHI AN uccnenosaHus. Henbss
OrpaHMYNTbLCS PErynsipHbIM NOCELEHMEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTN B YCBOEHUN 3HAHUNA,
B POPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocneaytolein camoctositenoHol pabote. CTyneHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CIMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NePBbIX 3aHATUSAX. [TOMMMO peKkoMeHayeMOon nuTepaTtypbl, NeKTop AaeT
nporpamMmMy OUCUUMANHbBI, B KOTOPOW N3NOXEHbI OCHOBHbIE pasaesibl 1 BOMPOCH! ANs KOHTPONSA
3HaHWUA.

Jlekums 3aknanblBaeT OCHOBbI HAaYYHbIX 3HAHWUIA, 3HAKOMUT C OCHOBHbIMW COBPEMEHHbLIMMN
Hay4YHO-TEOPETUYECKMMU NONOXEHNAMM, C METOA0NOIMEN AAaHHOW Hayku. Jlekuns Bbi3biBaeT
3MOLIMOHasbHBIV OTKMK CRyllaTenei, passmeaeTt UHTepec 1 niobosb K Byoyleir npogeccun. Jlektop
1CMonb3yeT Ha NeKUMsX He TONbKo MaTepuan y4ebHUKOB, HO 1 NMPUBNEKAET MHOFO OOMONHUTENbHbIX
CBELEHUIA, N3NOXEHHBIX B HAY4HbIX paboTtax (MoHorpadmsix Unm ctatbsx) UM B ero CoOBCTBEHHbIX
nccnenosatenbckux Tpynax. CTyoeHT He B COCTOSIHUM ryBoKO OCMbICNINTL BECb NPEeLACTaB/EeHHbI B
nekumusix MaTepuan, He nocelas NeKUMOHHbIX 3aHATUIA. MyTn N3NoXeHUs Nekumnn MoryT 6biTb
pasnuyHbIMK. VIHorga npenogasatenb BbIOUpaeT MHAYKTMBHBIA MyTb, T.e. BHA4Yane uanaraet
KOHKpeTHble goakTbl, 0606LaeT nx, packpbiBaeT CyWHOCTb NOHSATUS, OaeT ero onpenenexHve.
CnywaHwne nekumii - aT0 CNOXHbIV NCUXONOrMYECKNA MPOLECC, B KOTOPLIA BOBIEYEHA BCS NMMYHOCTb
Cnylwarouero: ero CoO3HaHvne, Bons, NamsaTb, aMounn. OTO HE NACCMBHOE COCTOSIHNE YENOBEKA, a
HanNpPOTUB, COCTOSIHNE aKTUBHON, HANPSAXEHHON AeATeIbHOCTH.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | CamocTosiTenbHas paboTta NpoBOAUTCS C Lenbto yrnybneHus 3HaHuiA No AUCLUNINHE U

TenbHas npenycMaTtpuBaert:

paboTa - YTeHne CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl M YCBOEHME TEOPETMYECKOro MaTepuana
OVCLUMNMVHBI;
- NOArOTOBKY K NMPaKTUYECKMM 3aHSITUSIM, YCTHBIM OMPOCcaM 1 KOHTPONbHo paboTe;
- paboty ¢ VIHTEepHeT-UCTOYHMKaMK;
- NOArOTOBKY K caaye NpakTUdeckmx paboT, 3awmnTe npakTnieckol paboTsl, coade aK3ameHa,
BbIMOSIHEHNE OOMAalIHEro 3aaaHuns.
MnaHvpoBaHVe BPEMEHW Ha CaMOCTOSITENbHYIO paboTy, HE0OX0AMMOro Ha U3yYyeHUe HacTosIWen
OVCUUNMVHBI, CTYIEeHTaM Ny4lue BCero oCyWecTBNATb Ha BECb CEMECTp, NnpeaycMaTtpueast Npu 3ToM
perynsipHoe NoBTOPeHWe NpoinaeHHoro matepuana. MaTtepuarn, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,
HeobX04UMO PETYNAPHO OOMNONHATL CBENEHUSMU U3 NUTEPATYPHbIX UCTOYHUKOB, NPEeNCTaBNEHHbIX B
paboueli NporpamMme AUCUMNNHLIL. o Kax oo U3 TeM O CaMOCTOATENbHOIO U3y4YeHNns,
npuBeleHHbIX B paboyei nporpaMme OMCUMUMNIMHBI, CnedyeT cHavana npoYntaTtb peKoOMeH40BaHHY0
nuTepatypy v npu Heo6XO4MMOCTM COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MONOXEHW, TEPMVHOB,
cBefeHUin, TPebylolLMX 3anoMUHaHNS 1 SBNSIIOWMUXCS OCHOBOMONAralowWwmMmn B 3Tol TeMe 1 Ons
OCBOEHUS MOCNeayoWrx pas3nenos Kypca.

3ayet 3ayeT MOXET NPOBOANTLCS B YCTHON MU NCbMEHHOM chopmax. Moarotoska K 3a4eTy - NpoLece
VHAVBMAYanbHbIA. TEM HE MEHEE, CYLLECTBYIOT HEKOTOPbIE NPAaBUNA, 3HAHWUS KOTOPbIX MOryT ObITb
Mone3Hbl 4N BCEX. 3aM0roM YCMELWHOM caayy 3a4eTta sBAseTcs cuctematnyeckas pabora Hapg
yuebHOl ONCLUMNMHOW B TeyeHWe cemecTpa. MoaroToBky XenatenbHo BECTU, UCX0Ls U3 TpeboBaHwWi
nporpammsel y4ebHoi fucumniuHel. LienecoobpasHo nowaroBoe 0CBOEHWE Matepuana, BbiNofHEHNe
Pa3NNYHbIX 3a0aHUIA MO MepPe N3YUYEeHUst COOTBETCTBYIOWMX COAepXaTeNbHbIX Pa3AeNnoB ANCLUMINHDI.
Ecnw, rotoBsick Kk 3a4eTy, Bbl UCNbITbIBAETE 3ATPYAHEHUS, 0BpallaiTeCh 3a COBETOM K
npenofaeartento, TeM Honee 4To NpPY CMCTEMATMYECKON NOArOTOBKE Y BaC €CTb Takasi BO3MOXHOCTb.
["OTOBSICb K 3a4eTy, Nyylle BCEro coYeTaTb NOBTOPEHUE TEOPETUHECKUX BOMPOCOB C BbIMOMHEHNEM
npakTuyeckux 3anaHuii. Llenb 3ayeTta - npoBepka v oOLEeHKa YPOBHS MONYYEHHbIX CTYAEHTOM
cneumanbHbIX MO3HAHWIA MO y4eBHON AMCUMNAVHE 1 COOTBETCTBYIOWMX UM YMEHUIA U HABBIKOB, a
TakXe YMEHUS NOMMYECKN MBICTINTD, apryMEHTUMPOBATb M3BPaHHYIO Hay4YHYIO MO3MLMIO, pearmpoBatb
Ha [OMOMHUTENbHbBIE BOMNPOCHI, OPUEHTNPOBATLCS B MACCHBE MHGDOPMAaLK, AEPUHNLNA 1
kaTeropuit. OueHke noanexar NPaBUNbHOCTb U FPAMOTHOCTb PEYMN CTYEHTa, eCnu 3a4eT
MPOBOAUTCS B YCTHON (DOPME, a TakXe ero LOCTUXEHUS B TeUeHNe ceMecTpa. JononHUTENbHOM
Lenbio 3a4eTa siBnsieTcs PopMMpPOBaHME Y CTYAEHTOB TakMX KAYECTB, Kak OpraHW30BaHHOCTD,
OTBETCTBEHHOCTb, TPYLONOOME, CAMOCTOSTENBHOCTL. BO BpEMSi NOArOTOBKM K 3a4eTy CTYLEHTHI
TakXxe CMCTEMaTU3UPYIOT 3HAHWS, KOTOPbIE OHW NPUOBPENU NPY N3YHeHUN OCHOBHbBIX TEM Kypca B
TeYeHve ceMecTpa. OT0 NO3BONSET UM YSICHUTb NIOTMYECKYIO CTPYKTYPY ANCUMNANHBI, 06 beANHNTD
OTOENbHbIE TEMbI B €IUHYIO CUCTEMY, YBULETb NEPCMEKTVBLI €€ Pa3BUTUS.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)

MatepunanbHO-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, 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.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA
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rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 y4ebHbIM nnaHom o cneuunanbHocT: 04.05.01
"dyHoameHTanbHasa 1 npuknagHas xmMus" n cneynann3auum "He NpesycMOTpeEHO".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.[1B. 13 MexaHn3mbl OpraHn4yeCckunx N retTepoLmnKanyeckmx
peakumii

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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: 13.03.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTenen.

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 : aNeKTPOHHbIN // NaHb :
9N1eKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/94168 (nata obpaweHus: 13.03.2020). - Pexum
JocTyna: ana asTopma. nonb3osaTenen.

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 // NlaHb :
9NeKTPOHHO-bubnnoTteyHas cuctema. - URL: https://e.lanbook.com/book/94166 (nata obpaweHns: 13.03.2020). - 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-6nbnunoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/84139 (naTa obpaweHusi: 13.03.2020). -
Pexum poctyna: ona asTopums. nonb3osarteneil.

5. WepbuHa, A. 3. OpraHnyeckas xmmus. OCHOBHOM Kypc: yuebHuk / A.9. LlepbuHa, J1.I. Matycesuy; MNog pen. A.9.
LLep6buHbl. - Mockea : HALL UHDPA-M; MuHck : HoB. 3HaHune, 2013. - 808 c. - (Buiclwee obpasosaHue: bakanaspuar). -
ISBN 978-5-16-006956-2. - TekcT : anekTpoHHbliA. - URL: https://znanium.com/catalog/product/415732 (nata obpalueHuns:
13.03.2020). - Pexwum goctyna: no nognmcke.

JononHutenbHasa nuTteparypa:

1. Wabapos, 0. C. OpraHuyeckas xumuns : yuebruk / 0. C. Wabapos. - 5-e u3ga., ctep. - CaHkT-MeTepbypr : JlaHb, 2011.
- 848 c. - ISBN 978-5-8114-1069-9. - TeKCT : aNeKTPOHHbIN // JlaHb : anekTpoHHO-6ubnuoTeyHas cuctema. - URL:
https://e.lanbook.com/book/4037 (nata obpaueHus: 13.03.2020). - Pexunm gocTtyna: ons aBTopu3. Nnonb3oBaTeneil.

2. Toy6, M. MexaHn3Mbl HeopraHnyeckumx peakuuii : MoHorpadpus / M. Toy6, [l. Bepaxecc ; noa peaakuuein A. A.
Lpo3noBsa ; nepesof ¢ aHrauiickoro . O. YapkuHa, . M. KypamwuHoii. - 3-e naa. - Mocksa : JTabopaTtopusi 3HaHWiA,
2017.- 683 c. - ISBN 978-5-00101-505-5. - TekcT : aneKTPOHHbIiA // JlaHb : 3nekTpoHHO-6ubnnoteyHas cuctema. - URL:
https://e.lanbook.com/book/94114 (nata obpaweHus: 13.03.2020). - Pexxum goctyna: nns aBTopus. nonb3oBaTtenei.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.[1B. 13 MexaHn3mbl OpraHn4yeCckunx N retTepoLmnKanyeckmx
peakumii

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

CneumanbHocTb: 04.05.01 - PyHaamMeHTanbHas v NpUKNagHas Xxmmms
Cneuvanusauns: He NpeaycMOTPeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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