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MporpamMmy ovcumnnuHbl paspabotan(a)(v1) Beoylwmii Hay4YHbIA COTPYAHUK, O.H. (Npogoeccop)
AnTtunuH N.C. OTaen opraHnyeckon xummm Xmmmydeckuii MHCTUTyT M. A.M. Bytneposa ,
Igor.Antipin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMn ocBoeHMst aucumnnmHbl "MexaHn3Mbl XMMUYECKUX peakuunin' aBnseTcs nonyvyeHme
MarmcTpaHTaMn COBPEMEHHbIX NPEOCTaBNEHNIA O MEXaHN3MaxX peakLnii, MeTogax nux nccnenoBaHus,
a Takxe oopMMpoBaHme yMeHus genatb COOCTBEHHbIE 3aKNOYEHNS O MEXaHN3Me 13y4aeMoi
peakuun, yBepeHHO OPUEHTUPOBATLCS B MOTOKE MHAPOPMALUW, Kacatowencs AUHaAMUKN XUMMUYECKNX
NPOLLECCOB.

OcHoBow gucumnnnHbl "MexaHn3Mbl XMMUYECKMX peakumin”, cocToslwen n3 AByX B3anMOoyBA3aHHbIX
yacTein, ABNSeTCs Teopus NEPEXOLHOr0 COCTOSHMSA, 6a3npyoOWascs Ha NpUHUMNAx 1 noctynarax
XMIMUYECKON KMHETUKN 1 TepMoanHaMnkn. Nepsas 4acTb Kypca HanpasneHa Ha ndy4eHne OCHOBHbIX
noaxon0B N METOA0B YCTAHOB/IEHNS MEXAHN3MOB OpPraHMyeckmx peakunin, BKnoyas CoBpeMeHHbIe
husnyeckme MeToabl, HO 63 PACCMOTPEHUS NX TEOPETUHECKNX OCHOB, KOTOPbIE U3naralTCcs B
Kypce "®dunsunyeckme Metoabl uccnenosaHmsa”.

Bo BTOpOI1 YacTh Kypca paccmaTpmBaroTcsl Hambonee BaxHble MEXaHN3Mbl OPraHNYEeCKMNX peakuunii,
npvpoaa nHTepMeamnaTtoB (kapbokaTnoHoB, kapbaHNOHOB, paankanos, KapbeHoB, HUTPEHOB),
KOTOpble 006pa3ytoTcsl B X04e XMMUYECKOro B3aMMOAENCTBIUS, a TakXXe BaXHas MHopMaums o
npupoae pacTteopuTenein, BINSAHUM pacTBOpUTENE HA CKOPOCTN U MEXaHN3Mbl peakLni.

YCBOEHME TEOPETNYECKMX 3HAHWI TPpebyeT NOCELEHNS NEKUMIA 1 CAMOCTOSTENbHON paboThl C
y4yebHukom. OTaenbHble TEMbl TEOPETUYECKOTO Kypca npopabaTbiBaloTCs MarmcTpaHTamm
CaMOCTOSATENbHO B COOTBETCTBUM C NNAHOM CaMOCTOATENbHOM paboTbl. [1o nporpamme NeKLMOHHOro
Kypca NpoBOAATCS 3aHATUSA, HA KOTOPbIX pewatrTcs 3a4a4m no MexaHusamam peakumin. bonbwmHCTBO
3aja4y gaeTtcs MaructpaHtam afs caMoCTOSATENbHOro peweHus. [ins nposepkn NpasuibHOCTA
PELWeHNs NPUBOOSATCS CChIIKN HA OpUrMHaNbHble PpaboThl.

2. MecTo OUCLMNMNHDBI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumunnnHa BkntodeHa B pasgen " 51.B.[0B.2 OucumnamHbl (Mogynn)" OCHOBHO
obpasoBaTtefbHol Nporpammbl 04.04.01 XumMunsa 1 0THOCUTCS K AUCLMNIMHAM MO BbiIOopy.
OcBavBaetcs Ha 1 kypce, 1 cemecTp.

N3yyeHne oncumnnmHbl "MexaHn3Mbl XUMMYECKMX peakumin” 6asmpyeTcs Ha 3HaHUK obLwero Kypca
HeopraHn4eckomn, opraHM4eckon 1 Pu3n4eckom XMMmm, KBaHTOBOW MEXaHUKN N XMMUX NPOrpamMMbl
bakanaepwuaTa u cneunanuteTa.

OucumnnnHa paccmatpuBaeTcs B TECHOM B3aMMOCBSA3M C TaKMMK KypcaMu Kak "OnekTpoHHas 1
NPOCTPAHCTBEHHAS CTPYKTypa opraHnyeckux coegmHeHunin”. ducumnnuHa "MexaHn3mbl XUMUYECKnX
peakumin" normyeckun ceasdaHa ¢ gucumnamHammn "OcHoBbl xuMumn", "OCHOBbI KBAHTOBOW XUMUK",
"CoBpEMEHHbIE TEOPUN XMMUYECKOM CBA3N" 1 SBNSETCA OOHOW N3 OUCUUMNIUH, YrNyOnsaowmx 3HaHms
CTYLEHTOB, NOCTyNaLWMX B MarucTpatypy, B obnactu xummn. [laHHas gucumnnmHa nomoraet

rnyb>xe yCBOMTb MaTepuvan B X04e U3ydeHus oucumninmH "XemonHdgoopmartumka", "[nsaiiH nekapcTs”,
"MeTabonunam 1 TOKCUYHOCTb OPraHNYeckunx BeLecTB".

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmcbpoBka
LLinchp komneteHumu npuobpeTaeMon KOMMNeTeHL N
MK-1 Hannume npencrtasneHuin o Hanbonee akTyasnbHbIX
(npodbeccmoHanbHble HanpaeneHnsx NccnenoBaHnii B COBPEMEHHOM TeOPETUYECKON
KOMreTeHuun) N 3KCNepuUMeHTaNbHOM XM
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
3HaHWe OCHOBHbIX 3TanoB U 1 3aKOHOMEPHOCTEWN Pa3BUTUS
XUMUYECKOM HayKun, NOHMMaHNeM 00 bEKTUBHON HEOOX0AMMOCTU
AK-2 BO3HUKHOBEHWS HOBbIX HanNpaBneHWi, HAaNN4YMem
NPeLCTaBNeHUn 0 cucTeme oyHOaMEHTaNbHbIX XMMUYECKMNX
(npodhbeccmoHanbHble peacTa cpyHA
KOMNETEHLN) MNOHATUA N METOLONOrMYECKMX aCMEKTOB XUMMK, OOPM 1
METOL0B HAY4YHOr0 NO3HAHWS, X PONK B
obwweobpazoBaTenbHOM NPOGECCMOHANBHOM NOATOTOBKM
XMMWNKOB
MK-5 CnocobHOCTb aHaNM3npPoBaThb NONyYeHHbIe pesynbTathbl, Aenartb
(npodhbeccuoHanbHbie HeobXxoaMMble BbIBOAL! 1 OOPMYNNPOBaTb NPEaNoXeHNs
KOMreTeHuun)

B peasynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

COBpPEMEHHbIe NoAxXoAbl U METOAbl NCCNEeAOBaHNSA MEXaHU3MOB OpraHNYecknx peakuunm; MexaHu3mbl
BaXHENLWMX OpraHnyecknx peakumm

2. IONXeH yMeTb:

- OPUEHTUPOBATbLCA B NOTOKE NHPpopMaLNK, Kacarwowencsa guHaMmnKm XmMm4eckunx npoueccos;

- IHTEPNPEeTMPOBaTb 3KCNEPVMEHTalbHbIE faHHbIe U OenaTb CyXOEeHUs 0 MexaHu3mMe peakuuu,
npupone nepexogHoro KoMnaekca, UHTepMeauaTtos 1 T. ..

3. DONXEH BnaneThb:

o6WyMK NoaXo4aMM Mo Ka4eCTBEHHOMY U KONMYECTBEHHOMY OMVCaHMIO U MpeackasaHuio
PeakLUMOHHOM CNOCOBHOCTM OPraHNYECKNX COeaNHEHWA.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPUMEHSATb TEOPEeTUYECKNE 3HAHNS NPW BbINOMHEHUN KYPCOBBIX 1 Marnctepckmx pabot

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOayns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCUMMNAUHBI 3a4eT B 1 cemecTpe.

CyMmMapHOo no aucumnanHe MoXHo nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYECTBO ANs AOMycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paspen ayautopHon paborTbl,
Henens MUX TPYA0EeMKOCTb Tekywye chopMbi
N .D.I/IIC\:IIL(I.)I:IIJ‘I';;',IIII;HbI/ CemecTtp cemecTpa (B yacax) KoHTpONs!
neKu““nPaKT"‘lecxueﬂa6opaTopr|e
3aHATUA paborbl
Tema 1. Obwue
Perunc PRU NOHHbIN HOMeEp P —
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. MeTogpbl
nccnenosaHus

2. MexaHun3ma 3 2 2 0 0

OpraHvyecknx peakuunim

Tema 3. OcHoBHble
3. |TVMbl MPOMEXYTOYHbIX 3 3 2 0 0
yacTuu,.

Tema 4. PeakunoHHas
CnocobHOCTb :

4. |CTPYKTYpPHbIE U 3 4 2 0 0
conbBaTaLNOHHbIE

3o eKThl.

Tema 5.
HykneodgounbHoe
3amelleHve B
anndgaTtnyeckom psay.

Tema 6. Peakyuun
6. 3NUMUHNPOBAHUS. 3 6 2 0 0

Tema 7.
ONeKTPOUNbLHOE 1
7. |HykneodpunoHoe 3 7 2 0 0
3amelleHre B
apoMaTn4eckoMm psaay.
Tema 8.
InekTpounbHoe
8. npucoeanHeHue no 3 8 2 0 0
KpaTHbIM CBA3SIM.

Tema 9.
HykneodgounbHoe
npucoeguHeHne k C=0
KpaTHOW CBA3W.

Tema 10. Kpyrnbiin cton
10.["KncnoTbl n ocHoBaHWS 3 10 0 2 0
B OpraHuyeckom xmmmm"

Tema 11. Kpyrnbii cTon
"MpumeHeHne
KOppensLnoHHOro
‘laHann3a ons
yCTaHOBNEHWS
mMexaHuama peakuuin"

Tema 12. Kpyrnbiin cton
"lWkansl

12.|conbBartupytoLen 3 12 0 2 0
cnocobHocTU

ALl

pacTeopuTenel

KOHTPO/NbHas
3 9 2 0 0 paboTta

ONCKYyCCUs

11 LoMCKyCCUs

ONCKYyCCUsA
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Buabl 1 yacbl
Pasnen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
" nulc\:n%“nmv:lbl/ (CoMeCTPcemectpa (B yacax) ‘{(ompﬁmp
i n el(I_WMI'IpaKTW-leCKI/leJ1a60pa1'op|-||>|e
3aHATUA pa60TbI

Tema 13. Kpyrnbiin cton

"OpbutanbHbie

B3anMoOOelnCcTBnSA B
13.|cornacoBaHHbIX 1 3 13 0 2 0 ANCKYCCUA

MHOrocTaaninHbIX

opraHuyeckumx

peakunsax"

Tema 14. Kpyrnbii cTon
14.|"MeTannoopraHuyeckme| 3 14 0 2 0 fmvickycens

peakumn”

Tema . Ntorosas 3ayet

1 0 0 0
goopma KOHTpons
Ntoro 18 10 0

4.2 CopepxaHvue oUCLUNUHDI
Tema 1. O6WwMe NOHATUSA 06 OpraHMYECKMX peakLUsx 1 UX MexaHu3Max.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

[MoBEPXHOCTb MOTEHLMANBHOM SHEPrX peakunn, KoopanHata peakumm n N3MeHeHNe sHeprum
CUCTEMbIl BOO/Ib HEE. DHEPreTnyeckmii Nnpothunb 04HO- M MHOrOCTaauHbIX peakuuni. lNepexogHoe
COCTOSIHWE, UHTEPMEeAMAT, NPOMEXYTOYHbIE KOMMNeKChl. Knaccngpukaums opraHnyecknx peakumia:
no TNy pa3pbiBa 1 06pa3oBaHUs CBA3EN, NO TUMNY MexaHn3Ma. MNoHsSTe 0 MexaHM3mMe peakumm.
INumunTupytowas ctanms. OCHOBHblE NOCTyNaTbl, UCMOMb3yEMbIE ONS U3YYEHNS MEXAHN3MOB
peakuuni. NpuHUMN CTPYKTYPHOrO COOTBETCTBUSA NEPEXOAHOIr0 COCTOSHUSA N MHTEpMeamarTa -
noctynat XammoHaa. Mukpockonuyeckas obpatnumocTb. MpuHumnnel Benna-OsaHca-lMNonsHn n
KepTtuca - N'ammera.

Tema 2. MeToabl UCCNenoBaHMSA MeXaHU3Ma OpraHM4YeCcknx peakuum
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OCHOBHbI€ TUMbl peakumii OpraHNYeckmx CoOeAMHEHWNIA: NeperpynnuMpoBKX, pekoMbrHaums n
ouccoumnaums, 3amelleHme, NprcoeanHeHne, LMKIONPUCoeanHeHne, NepeHoc anekTpoHa. deneHve
peakuuii Ha HyKneoWbHble, 3NeKTPoUIbHbIE U romonuTudeckme. Obwas knaccudmkaums
MexaHn3MoB. CTaanm U3y4eHns MexaHnama peakumii: MatepuanbHblil 6anaHc, KUHeTVKa,
CTEPEOXMMMNYECKNE KOPPENALNM, N3OTOMHbIE N CTPYKTYPHbIE METKW, BIIUSIHAE 3aMeCTUTENEN,
pacTBOPUTENS, KATanM3aTopoB, MOUCK HECTAbUNbHLIX MHTEPMeanaToB. TepMoanHamMmyeckmne
napameTpbl peakumnii. BenmunHa sHTponum akTuBaumm ons peakumin pasHoix Tunos. MNMoHsTre o
KMHETMYECKOM 1 TEPMOLANHAMNYECKOM KOHTPONE peakLuuii.

Tema 3. OCHOBHbI€ TUMbI MPOMEXYTOYHbIX YacTuL,.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

KaTnoHbl, aHMOHbI, paankanbl, kKapbeHbl, KaTUOH- U aHWOH-paauKanbl, HEYCTONYUBbIE
HeHacbllWeHHble YacTuupbl. CTpoeHne, Nony4YeHne U BAMSHUE CTPYKTYPbl HA UX YCTOMYNBOCTb.
MeToobl 06HapPYyXeHNs1 MPOMEXYTOYHbIX YaCTULL: MPUMEHEHMNE COBPEMEHHbIX COU3NKO-XUMUNYECKIMX
metonos (AMP, SMP, VK, Y® cnekTpockonus), CTepeoxumMmieckne Metoabl, pacnpeneneHune
N30TOMHOIN METKW, NePeKpPeCcTHbIe SKCNEPMMEHThI, MeToA NoBywek. Heknaccnyeckune kapbokaTnOHbI.

Tema 4. PeakunoHHast CoCOOHOCTb : CTPYKTYPHbIE U CONbBaTalMOHHbIe 3dodeKTbl.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 15. 111 VHI:I

S OEMALIGH



Mporpamma ancumnivHbl "MexaHuambl XuMmnyecknx peakumin'; 04.04.01 Xvmns; BeOywwimii Hay4Hbl COTPYAHUK, O.H. (Npodoeccop) AHTUNNH

OCHOBHblEe 3N1EeKTPOHHbIE 3GGEKTbI: MHAYKTUBHbIV, 9PEKT MNONSA, CONPSAXEHNE, CBEPXCOMNPSXEHME.
Crepuyeckune B3anmonenctemsg. KonnyectseHHas oueHka agodoekToB 3amMecTuTenen n
MPOrHO3MpPOBaHMe PeakLUNOHHOM CIOCOBHOCTM: NMPUHLIAM IMHEAHOCTN CBOOOOHbIX SHEPrUii
(MammerT). KoppensaumoHHblie ypaBHeHUs. MHOXECTBEHHOCTb KOHCTaHT 3aMecTutenen. Bolgenexve
BKNAA0B PasfiMyHbIX 9¢0dEKTOB, MHOronapaMeTpoBble KOPPensunoHHbie ypaBHeHus. Obwas
XapakTepucTuka npupoabl MexXMonekynapHbIX B3anMoa4eCTBUIA B pacTBopax: cneumguyeckmne
(BopoponHas cBA3b, LOHOPHO-AKLENTOPHOE B3aMMOLENCTBUE) U Hecneungmnyeckme
(BncnepcuoHHble, NHOYKUNOHHBbIE, OpUEeHTaUMOoHHbIe). OnpeneneHne npouecca conbBaraumm no
KpecTtoy. CocTasnstowme npouecca conbBataunm: obpasoBaHmne nonocT, MEXMONEKyNsipHoe
B3avMoLelncTBme, peopraHmnsauuns. KayectseHHaa Moaenb BINSHUS pacTBOPUTENS Ha npuMepe
peakumm HykneodunbHoro 3amelleHuns (MHronba, Xolo3s).

Tema 5. HykneocunbHoe 3ameLeHne B anucpaTtmyeckom psaay.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MexaHuambl SN1 1 SN2. BnusHne ogHOMMEHHOro noHa Ha knHetuky SN1 peakumi.
CTtepeoxvMuyecknii pesynbrart 3TUX peakumin. 3aBUCUMOCTb COOTHOWEHNS 3TUX MEXAHMU3MOB OT
CTPYKTypbl cybcTpata, npupoabl Hykneodmna u conbBaTMpyoLwein CnocobHOCTN pacTBOPUTENS.
BnnsiHne anekTpoHHbIX 1 cTepmnyeckmx pakTopos Ha ckopocTb SN1 1 SN2 peakuwnii. MoHAaTMS 06
OCHOBHOCTM W HyKneounbHOCTU. BnuaHne cpenpl Ha CKOPOCTb N peakumn HyKNneogunbHOro
3aMelleHns B ra3oBor pase. PeakumoHHas cnocobHOCTb aMbnaEHTHbIX Hykneodgunos. MNpasnno
KopHbnioma. BnusiHyne pactBopuTeNns Ha HanpaeneHne peakuun. AHXMMEpHOe ConeNCTBMeE.
[MeperpynnupoBkun B Xo4e peakunin HykneounbHOro 3amelleHns. VIoHHo-napHbIi MexaHu3Mm
peakuuwn. [pouecchl NOHU3aUUK 1 auccoumaumm. Tunbl MOHHbIX NapP: KOHTaKTHblE,
CONbBaTHO-pasfeneHHbIe.

Tema 6. Peakuuu asnUMMHMpOBaHUS.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MexaHunaMmbl reTeponnTuyeckoro anuMuHnposanuns: E1, E2 n E1cb (npenpasHoBecHbI 1
HepaBHOBECHbIN). [Mpnpoaa NnepexonHbiX COCTOSAHUIA, BIUSHUE 3NEKTPOHHBIX U CTEPUYECKNX
hakTopoB B cybcTpaTte, yxoaswen rpyrnne n OCHOBaHMM Ha NPEANOYTUTENbHOCTb TOrO MW UHOMO
mexaHmama. Ctepeoxmmus E2 oTwenneHms (QHTU-9NMMUHNUPOBAHME) N NPUYKHBI €€
obycnasnueatowme. Cnyyam CMH- SNMMUHUPOBAHMS.

Tema 7. dnektpocounbHOE U HyYKNneodunbHOe 3aMeLL,eHUe B apoMaTU4eCcKOM psaay.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

ONeKTpomnbHOE 3aMelleHne B apoMaTnyeckmx cuctemax. MexaHnam peakumm
NpUCOeaNHEHMS-3aMeELLEHNS: 0bpa30oBaHme Nu- 1 curma-komnnekcos. CybcTpaTHas 1 No3nUMOHHas
CENEeKTUBHOCTb. BnnsiHne anekTpoHHbIX 1 CTepnyecknx adppekToB 3aMecTUTenemn Ha akTuBHOCTb U
Ha HanpasneHue ataku anekTpoduna. MexaHn3m HykneounbHOro 3amMelleHns B akTUBMPOBaHHbIX
cuctemax. BnusiHne ctpykTtypbl cybcTparta Ha MexaHu3M peakLummn HyKneoguibHOro 3aMeLLeHms.
Komnnekcbl Me3eHrenmepa. Peakunn B HeakTUBMPOBAHHbIX apOMaTUYeCKUX CUCTEMAX.
LernopobeHson.

Tema 8. AnekTpochnnbHOE NpUcoeanHEHNE NO KpaTHbIM CBA3SM.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

KnHeTrka n MexaH1mam peakuum NnpucoeamHEHUs ranoreHoBo4OPOAOB U ranoreHoB. Knaccuyeckuia
1 OHMEBbIN KapbkaTnoHbl. CTepeoxnMmns NpucoeanHeHus. BnmsHmwe 3amectuteneit Ha CKopocTb
peakumm 1 Npupoay NepexonHoro CocTosiHMS. PernocenekTMBHOCTb peakummn (Npasumno
MapKOBHMKOBA) 1 NPUYMHbI €€ HapyLLEHUS.

Tema 9. HykneodpmnbHoe npucoeguHeHne K C=0 kpaTHOM CBA3MW.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MexaHun3m npucoeamHeHNs 3aPAXEHHbIX N HE3APSAXEHHbBIX HYKNE0UN0oB, KPUNTOOCHOBAHWIA
(MeTannopraHuyeckmnx coegmHeHnin). KNCNoTHbIA N OCHOBHOM KaTtanus npucoeanHeHus. BnusHme
9NEKTPOHHbIX 3J0PEKTOB 3aMecTUTENen Ha CKOPOCTb peakLmnm

Tema 10. Kpyrnbin cton "Kncnotbl n oCHOBaHUS1 B OpraHN4eckon xumMmmmn"
npaKkTudeckoe 3aHsitne (2 yaca(os)):
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Kncnotbl u ocHoBaHus: TeopeTtudeckune npeacrasnenuns. MNpuHuun MNMupcoHa KMKO).
Opb6uvTanbHbI 1 3apsaao0BbI KOHTPONb. OBCYXAeHNE CTPYKTYPHbIX U CONMbBaTaLMOHHbIX 30p00EeKTOB,
onpenensoWwmx KNCNOTHOCTb U OCHOBHOCTb OPraHMyeckmx coegnHeHun. YpasHeHne bpéncrena.
KoHueHTprpoBaHHble pacTBopbl. KucnoTtHble doyHkuum HO, HA, HR.

Tema 11. Kpyrnbii cton "lMpumeHeHne KoppensiLuMoHHOro aHanusa ajsi yctaHoBNeHUsA
MexaHu3Mma peakuun"

npakTudeckoe 3aHsitne (2 yaca(os)):

WHTepnpeTtaumns BenmymHbl KOHCTAHT 3aMecTUTeNs N pacTBOPUTENS U UX CBSA3b C MEXaHU3MOM
peakuuu.

Tema 12. Kpyrnbin cton "LUkanbl conbBaTupyloLLen cnocobHocTn pactsopurenen'
npaktnyeckoe 3aHsitne (2 4aca(os)):

KonnyecTBeHHbIN y4eT apdpekToB Cpelbl: TEOPETUYECKNI, KOPPENALNOHHbBIN 1
TepmoamHammnyeckuin. KOHTMHWYMHas Mogenb conbBaTaunn. YpasHeHus bopHa, Kvpksyana v op.
NS ONMcaHns aHeprum conbeartaumm MOHOB 1 aunonein. KoppensaunoHHbIn noaxon: Teopetnyeckmne
N SMNUPUYECKUE NapaMeTpbl CONbBaTMpPYOLen cnocobHocTn pacteoputeneit. LWkanbl nonspHoCTy
pacteoputenein: Z (Kocosep), ET (Aumpor), p (TadT, KamneT). XapaktepucTtuka
IOHOPHO-akLenTopHoi cnocobHocTn cpeabl: DN, AN (C'yt™aH), anbda, beta (Tadt, Kamner), E, B
(Konnenb, MNManbm). MHoronapameTpoBble KOPPENSALMOHHBIE YPaBHEHUS.

Tema 13. Kpyrnbin cton "Op6utanbHble B3aMMOLENCTBUS B COrNacoOBaHHbIX U
MHOrocTagunHbIX opraHu4yeckux peakumsx"

npakTnyeckoe 3aHsitne (2 4aca(os)):

Mpasuna Bygsopaa-IogmaHa, NoHATNE O KOPPENAUNOHHBIX guarpamMmax. OnekTpouuknnyeckme
peakuunn, CUrMaTponHble neperpynnuposkyu. KOHpOTaTopHOE 1 AUCpPOTaTOPHOE 3aMbiKaHWe LIMKIIOB.
Peakumun 2+2 n 2+4 uuknonpucoeanHeHus. TepMmyeckn n poToXMMMYECKU paspeLlleHHble
peakunu.

Tema 14. Kpyrnbin cton "MeTtannoopraHmyeckue peakuum'
npakTnyeckoe 3aHsitne (2 4aca(os)):

KaTtanna komnnekcamun nepexofHbix Metannos. MexaHnambl COBpeMeHHbIX Pd-katannanpyembix
peakuu noctpoeHuns C-C-ceasein: peakuun Xeka, Ctunne, Cysykun n CoHorawmpa.

4.3 CTpyKTypa n copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTtositenbHomn [TpynoeMKOCTb ;ﬁ%ﬂ:'o;?:;ﬁgﬂﬁ
AducumnnnmHbl pcemecrpa paboTbl (B yacax) 260Tbi
CTYOEHTOB P
Tema 9.
9 HykneogounbHoe 3 9 Egﬂggﬁiﬁig 4 KOHTpOnbHas
" Inpun NMHEeHune K LU= T
pucoeaunHeHne Kk C=0 pabote paboTa

KpaTHOM CBA3WN.

Tema 10. Kpyrnbiin cton
10./"Kncnotbl 1 ocHoBaHUS 3 10 8 AnckKyccus
B OpraHuyeckom xvmmmn"

Tema 11. Kpyrnbii cTon
"MpumeHeHune
KOppensunoHHOro
11.
aHanusa gns 3 1 8
yCTaHOBJ/IEHMSA
MexaHu3ma peakumin"

Tema 12. Kpyrnblin cton
"Wkanbl
12.|conbBatmpytowen 3 12 8 ANCKyccus
CnocobHoCTU
pacteoputenen”

ONCKYCCUS
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Buaobi
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 13. Kpyrnbiin cton
"OpbuTtanbHble
B3anMMOOeNCTBNSA B
13.|cornacoBaHHbIX 1 3 13 8 AncKyccus
MHOroCTaannHbIX
opraHnyeckumx
peakumnax"
Tema 14. Kpyrnbii cTon
14.|"MeTannoopraHuyeckue| 3 14 8 anckyccus
peakuunn”
Wtoro 44

5. O6pa3oBatenbHbie TEXHONMOrMW, BK/IOYasi MHTepaKTUBHble ¢pOpMbl 06yYeHuns
[MpenopasaHue gucumnanHbl "MexaHn3mbl XMMUYECKUX peakumii" conpoBoXaaeTcs:
- JEeMOHCTpaumern cnannos ¢ NPMMeEHeHNEM MynbTUMEANAHON TEXHUKN,

- NPOBEAEHME KPYTbIX CTONOB C 06CY>XAEHNEM COBPEMEHHOIO COCTOSIHMS N3YYEHMS MEXaHN3MOB
BaXKHENLWMNX XMMUYECKUX PeakLMii 1 COBPEMEHHBIX TEXHUK N3YYEHNS MEXAHWN3MOB,

- YTEeHVEe [OKNa[0B CTyAEHTaMUN N0 COBPEMEHHBIM NPEOCTABNEHNAM O MEXAHN3ME TOW UM UHOW
peakuumn n nx obcyxaeHue.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauuu no MToramMm OCBO€HUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. O6WwMe NOHATUSA 06 OpraHMYECKMX peakLUsx 1 UX MexaHu3Max.

Tema 2. MeToabl UCCNnenoBaHUs MeXaHU3Ma opraHM4Yeckux peakuum

Tema 3. OCHOBHbIe TUMbI MPOMEXYTOYHbIX YacTuL,.

Tema 4. PeakLMOHHasA CMNOCOOGHOCTb : CTPYKTYPHbIE U CONbBaTauuoOHHbIe 3o eKThbl.
Tema 5. HykneocunbHoe 3ameLeHne B anucpaTtmyeckom psaay.

Tema 6. Peakuun anuMMHNpPOBaHUS.

Tema 7. dnekTpocounbHOE U HyKNneocunbHOe 3aMeLL,eHUue B apoMaTU4eCcCKOM psaay.
Tema 8. AnekTpochmnnbHOE NpUcoeaHEHNE NO KpaTHbIM CBA3SAM.

Tema 9. HykneocunbHoe npucoenuHeHune K C=0 KkpaTHOM CBSA3N.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

KoHTponbHas pabota no temam 1-9

Tema 10. Kpyrnbia cton "Kucnortbl U 0CHOBaHUA B OpraHU4YecKon Xmumum'
ONCKyCCUS , MPUMEpPHble BOMPOCHI:

Kncnotbl 1 ocHoBaHus: TeopeTnyeckmne npencrtaenexms. MNpuHumn MupcoHa (KMKO). OpbuTanbHsbii
N 3apsAnoBbIA KOHTPONb. OBCYXAeHNe CTPYKTYPHbIX U CONMbBATALMOHHbBIX 300EKTOB, ONPEeAeNAtoWmnX
KMCNOTHOCTb 1 OCHOBHOCTb OpraHMy4eckux coeanHeHnn. YpasHeHne bpéHctena.
KoHueHTpupoBaHHble pacTBopbl. KucnoTtHble doyHkuumn HO, HA, HR

Tema 11. Kpyrnbi cton "lMpumeHeHne KoppensiLuMoHHOro aHanusa ajsi yCTaHoBNEeHUA
MexaHu3Mma peakuun"

ONCKYCCUS , MPUMEpPHbIE BONPOCHI:
VHTepnpeTaums Benn4mHbl NapamMeTpa 3aMecTuTeNs U ero CBSA3b C MEXaHU3MOM peakLuuu.
Tema 12. Kpyrnbin cton "LUkanbl conbBaTupyrowLen cnocobHocTn pactsopurenen’”
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LMCKYCCUS , NPUMEPHbIE BONPOCHI:

KonnyecTBeHHbIN y4eT adpdpekToB Cpeabl: TEOPETUYECKMIA, KOPPENALMOHHBIA N TEPMOANHAMUYECKUIA.
KoHTMHMYMHasa mooenb conbBataumn. YpasHeHns bopHa, Kupkeyaa v op. ang onncaHus sHeprum
conbBaTauun MOHOB 1 aunonen. KoppensumoHHbIR NOAX04: TEOPETUYECKME U SMNMPUYECKNE
napameTpbl ConbBaTUPYOLWel cnocobHocTn pacTeopuTeneii. Lkanbl nonsipHocTH pacteoputeneit: Z
(Kocoeep), ET (LumporT), p (TadT, Kamner). Xapaktepuctnka LOHOPHO-aKLEeNnTOPHOM CNOCOBHOCTM
cpenbl: DN, AN (l'ytmaH), anbdpa, b6eta (TadpT, Kamnert), E, B (Konnenb, MNanbm).
MHoronapameTpoBble KOPPENSLNOHHbIE YPaBHEHMS.

Tema 13. Kpyrnbin cton "Op6utanbHble B3aMMO4ENCTBUS B COrNacoOBaHHbIX U
MHOroCTaAUUHbIX OpraHM4yeckmx peakuumax"

LNCKYCCUS , NPUMEPHbIE BONPOCHI:

Mpasuna Bygsopaa-lrogpmaHa, NoHATUE O KOPPENALNOHHBIX guarpamMmmax. OneKTpouuknnyeckme
peakuun, cCurMatponHble neperpynnuposky. KOHpoTaTtopHoe 1 AucpoTaTtopHoe 3aMbiKaHue LMKIIOB.
Peakunn 2+2 n 2+4 unknonpucoeanHeHuns. TepMn4eckm n ooToXMMUYECKN pa3peLlleHHble peakuunu.

Tema 14. Kpyrnbi cton "MetannoopraHuyeckme peakuumn"
AVCKYCCMS , NPUMEPHble BOMPOCHI:

Karanna komnnekcamm nepexonHbix metannios. MexaHnambl COBpeMeHHbIX Pd-kaTtannaupyembix
peakuu noctpoeHuns C-C-ceasen: peakuun Xeka, Ctunne, Cysykn n CoHorawmpa.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

Ob6pasubl 6NEeToB K 3a4eTy:

Bunet ¢ 1

1. KnHeTnyeckuim n3oTonHbin adpgoekT

2. Peakumn SN1 HykneoounbHOro 3aMeLleHns y HacblWeHHOro atoma yrnepona
3. 3apmaya

Bunetr @ 2

1. KoppensiumoHHbI aHanm3 B OpraHnyeckomn XmmMmm

2. Peakumn SN2 HykneounbHOro 3aMelleHns y HacbIlWeHHOro atoma yrnepoaa
3. 3apava

Bunetr ¢ 3

1. BnnsHne cpenbl Ha peakuMoHHy0 CnOCOBHOCTb
2. Peakuuu E1 anumuHmposaHuns

3. 3apava

Bunet @ 4

1. SMNMpuryeckme WKanbl CoNnbBaTMPYOLWEN CNoCoBHOCTN pacTBopUTEneit
2. Peakunn E2 n E1cb anumuHuposaHus

3. 3apava

bunetr ¢ 5

1. Katanus (obwuin n cneundunyeckuin)

2. HykneocpmnnbHoe 3amelleHme B apoMaTU4eCckom psay

3. 3apava

Bunetr ¢ 6

1. ®@opmanbHas knHetuka. MiHtepnperaumnsa KWHETUYECKNX NapamMeTpos.
2. ONeKTpodnnbHOE 3aMeLleHne B apoMaTnyeckmx cucTemax

3. 3apava

Buner @ 7

1. OCHOBHble TUMbl MPOMEXYTOYHbIX YacTuL, (MHTepMeanaThbl)
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2. Peakumn anekTpousibHOro NnpMcoeanHeHns No KpaTHbIM CBA3SM
3. 3apava

Bunetr ¢ 8

1. OCHOBHblE NOCTyNaTbl XMMUYECKOW KMHETUKMN

2. HykneodpmnbHoe npucoeguHeHne k C=0 kpaTHOW CBA3M
3. 3apava

bunetr € 9

1. TyHHenbHbIN adbcpekT

2. MexaHu3M peakuui aTepugomkaumnm
3. 3apava

bunet @ 10

1. MeTonbl 06HapYyXeHNst NPOMEXYTOYHbIX YacTuL
2. Peakuun cBob60aHO - pagnkanbHOro 3aMelleHms
3. 3apava

Bunet ¢ 11

1. OCHOBHble 3N1EKTPOHHbIE 3XEKTHI U UX KONMYECTBEHHOE OnucaHue
2. CHXxpoHHble npoueccsl. [pasuno Byasopaa - ['odomaHa.

3. 3apmaya

7.1. OcHOoBHas nuTeparypa:

1.PeytoB, O.A. OpraHuyeckas xumns B 4 4.: Y.: 1: YuebHoe nocobue ans sysos / O.A.PeyToB,
AJ1.Kypu, K.N.BytnH - M.: BruHom, 2014.- 567 c.

2.PeytoB, O.A. OpraHuyeckas xumns]: B 4 yu.: Y.: 2: YyebHoe nocobue ons By3os / O.A.PeyTos,
A.J1.Kypu, K.IN.BytnH - M.: BuHom, 2013.-623 c.

3.PeytoB, O.A. OpraHuyeckas xumms B 4 u.: Y.: 3: YuebHoe nocobue nns By3os / O.A.PeyTos,
AJ1.Kypu, K.N.BytnH - M.: BriHom, 2014. -543,[1]c.

4.PeytoB, O.A. OpraHudeckas xumnsa B 4 4.: Y.: 4: YyebHoe nocobue nns By3os / O.A.PeyTos,
A.J1.Kypu, K.IN.BytuH - M.: BuuHom,2014.-722,[4] c.

5. OpraHunyeckas xmmmus. OcHOBHOM Kypc.: YuebHuk / A.9. lWepbuHa, J1.I. MaTycesuy; MNMoa pea.
A.9. WepbuHsbl. - M.: HALL MH®PA-M; MH.: Hos. 3HaHune, 2013. - 808 c.
http://znanium.com/bookread.php?book=415732

6.llabapos KO. C. OpraHuyeckas xmmus. - 5-e nag., ctep. - Cankt-lNetepbypr: JlaHb, 2011. 848 c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037

7. Toy6 M. MexaHn3mbl HeopraHunyeckmx peakuwnii /M. Toy6, Ox. Bepaxecc ; nep. ¢ aHrn. ? 9n.
n3a. ? M. : BUHOM.J1abopaTopusi 3HaHuit, 2012. ? 678 ¢. : un. //
http://e.lanbook.com/books/element.php?pl1_id=8697

7.2. lononHuTenbHasa nuteparypa:

1. YmyToBa, [".A. AcnekTbl cB5A3M "CTpoeHUE - peakumMoHHas cnocobHoCTh": yyebHoe nocobue / . A.
YmyTosa; KasaH. ([Mpmeonx.) doenep. yH-T, XuM. nH-1.7KazaHb: [KasaHckui (IMpusonxckuin)
doenepanbHbln yHuBepcuteT], 2010.793 c.:

2. bynaHos B. B. , JllomoBa T. H, PbibkuH B. B. Xummyeckas knHetnka. Mocksa JlaHb, 2014. 283 c.
http://e.lanbook.com/books/element.php?pl1_id=42196

3. Yopkengopd W., HanmaHTceenpant X. COBPEMEHHbIN KaTanua 1 XMMmyeckas KMHeTuka. 2-e n3g.
HonronpyaHbii MHtennekT, 2013. 500 c.
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http://elibrary.ru/title_about.asp?id=2353
5. European Journal Of Organic Chemistry
http://elibrary.ru/title_about.asp?id=15924
6. Journal Of Organic Chemistry
http://elibrary.ru/title_about.asp?id=19296
7. XypHan opraHnM4yeckom Xxmmnm
http://elibrary.ru/issues.asp?id=7797

7.3. UHTepHeT-pecypcCbl:

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

Brbnuoteka xummnyeckoro doakynoteta MIry -
http://www.chem.msu.ru/rus/library/welcome.html#teaching

Bubnunoteka. Xumus. - http://chemlib.ru/books/
Bukunenwns - http://ru.wikipedia.org/wiki
Xumuk - http://www.xumuk.ru/organika

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbBI(MOAYNS)

ALl

OcBoeHune ancunnnmnHbl "MexaHn3Mbl XUMUYECKUX peakunn” npeagnonaraeT UCrnoJsib3oBaHNE
cnepnyiwouero martepumalibHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMUT U3 UHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YNpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yan3auum noboin BuaAeo n ayamno
NHpopMauun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELVAHON ayanuTOpPUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 AI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CNYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 DOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B NnpoLecce 0by4yeHns Bcex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMpPOoKOMOI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener BeayLmx By30B CTpaHbl, BbICOKOKBANU(ULMPOBAHHbIX
CrneunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0bpasoBaTeNbHbIX CTaHAAPTOB M BK/KOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEeann, CAOBapy U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosawee spemsa 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHusM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

ns npe3eHTaunm nekumnm MCcnonb3yeTcA MyﬂbTMMeﬂMIZHOG o6opynosaHme.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHnio 04.04.01 "Xumns" n marnctepckom nporpamme XeMoMHgopmaTunka n MonekynspHoe
MOLEeNnpoBaHue .
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