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Pabouas nporpamma cocrtaBiieHa B cOOTBeTCTBUU ¢ DenepalibHbIM rocy1apcTBEHHBIM 00pa3o-
BaTeNbHBIM CTAaHAAPTOM BBICIIEr0 0Opa3oBaHUs MO HampasieHHIO nmoarotoBku 04.06.01 Xummuue-
CKHe Haykd (ypOBEHb MOATOTOBKH KaJApOB BhICIICH kBanudukanun) (yrBepxacH [Ipukazom Munu-
crepcTBa oOpazoBaHus 1 Hayku PO ot 30.07.2014 Ne 869)

PABOYAS ITPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanuu YueHOro coBera
NpHX CO PAH mporokon Ne 7 ot 30 mas 2018 r.

/1/ LA, 4 /'4
HavanbHuk oTena acnupaHTypsl K.X.H. 7 //W H.H. Tpodgumona

1. Henu u 3a1a4u y4yeOHOH TUCHHUILIMHBI

PaccmarpuBaeMasi JMCHIMIUIMHA OTHOCHUTCS K 3JCKTHBHBIM JUCHUILUIUHAM IPH TOJATOTOBKE
aCIUPAHTOB, 00yJarOIMXCs 1o poduo OpraHuvecKkast XuMusl.

Heabr0 uM3yveHHsl TUCHUILUIMHBI SBISETCS NMPHOOpPETeHUE (QYHIAaMEHTAIBHBIX 3HAHUH |
NPAaKTUYECKUX HABBIKOB B 00JACTH OPraHUYECKON XUMHH, MpUoOpeTeHre 3HAHWH, HEOOXOIMMBIX
JUIS PEUICHUs 3a/1a4, CBA3aHHBIX C OPraHUYECKON XMMHEH, CIIOCOOHBIX K MHHOBAIIMOHHOMN JIESTEIb-
HOCTHU B COOTBCTCTByIOHIGﬁ oOJactu OpFaHI/IIICCKOfI XUMHH U B CMEXXHBIX 00J1aCTIX HAayYKM W BbICHIC-
ro o0pa3oBaHUsI.

3apaum:

e (QopmupoBaHUE NPEICTABICHUN O MEXaHU3MaX OPraHUYECKUX PEaKLIN;
e 03HAKOMJICHME C TUTIAMH PEaKIUU U KilacCH(UKaluei peareHToB.

2. MecTto aucuuminnsl B ctpykrype QOII

2.1. Yueonas mucummmaa b1.B.JIB.1.2 «MexaHU3Mbl OpraHMYeCKHX PEaKIUi» BXOIUT B
BapHATUBHYIO YacTh MEXIUCIUILTUHAPHOTO TipodeccruonanbHoro moaymst OOIL.

2.2. JlanHas mporpaMMa CTPOHMTCS Ha IMPEEMCTBEHHOCTH IPOTPAaMM B CHUCTEME BBICIIETO
oOpa3oBanusi u mpenHasHadeHa s acnupantoB MpUX CO PAH, mpomenmux ycremHoe
oOydeHue 1o MporpaMMe MOATOTOBKM MarucTpoB WM crenuanucroB. OHa OCHOBBIBAETCS Ha
MOJIOKEHUAX, OTPAKEHHBIX B YUEOHBIX MporpaMMax YyKa3aHHBIX YypoBHeW. [lias ocBoeHus
JUCHUIUINHBL  «MeXaHu3Mbl ~ OpraHMYecKUX peakuuil» TpeOyroTcsi 3HaHUS U yYMEHHS,
nproOpeTeHHbIe 00YUaIOIMMUCS B pe3yJbTaTe OCBOSHHS psAAa TUCUMIUIMH (pa3esioB AUCIUILINH),
TaKUX Kak:

— Opranuueckast XuMusi;

— Teopernyeckre OCHOBBI OPraHMYECKOTO CUHTE3A;

— OU3UKO-XUMHUYECKUE METO/IbI UCCIIEIOBAHUS CTPYKTYpPhI BEIIECTB,;

— OCHOBBI CTEPEOXUMUM,

— XUMHS DJIEMEHTOOPTraHUYECKUX COCIUHECHUH;

— XWMHSI BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH;

— KBanToBas xumusi.

2.3. lucimmuinHa «MeXaHu3Mbl OpPTaHMYECKUX peakiuii» HeoOXOo[uMa NPH MOJATOTOBKE K
roCyJapCTBEHHOM UTOTOBOU aTTECTALUH.

3. Tpe6oBaHusi K pe3yJbTaTaM OCBOCHHUS TUCHUTLINHBI

[Tponiecc u3ydeHus AUCHUIUIMHBI «MeXaHU3MBbl OPraHUYECKUX PEAKIMH» HamlpaBieH Ha
(dbopMHUpPOBaHKE AIEMEHTOB CIEAYIOMUX KoMmmeTeHIui B cooTBeTcTBUU ¢ OOIl mo HampaBieHHIO
noarotoBku 04.06.01 Xumuueckue Hayku, npoguis Opranndeckas XUMUs:

Ilpogpeccuonanvnvie Komnemenyuu:

» BiazeHue 0a30BBIMH TPEICTABICHUSMU O TEOPETHYECKUX OCHOBAX OPraHMYECKOH XUMHH,

MEXaHU3MaX OpPTaHWYECKHX pEaKIUH, CTEPEOXUMHUH, XHUMHU JIIEMEHTOOPTAaHUYECKUX U

BBICOKOMOJIEKYJISIpHBIX coequnenni (I1K-3);



[To okoHYaHUM U3yUYEHUS TUCIUTIIINHBI ACTIUPAHTHI JTOJDKHBI Oy TyT:

3name:

® MCTOAbI MOJTYYCHUSA, XUMHYCCKUC CBOICTBA U MPAKTUYCCKOC HCIIOJIBb30BAHUC OCHOBHBIX
KJIACCOB OPraHUYCCKHX CO@ﬂHHCHHﬁ;

¢ THUIIOBBIC MCTOABI OPraHUYCCKOro CMHTE3a, UCITOJIb3YCMbIC PCAIrCHTHI U 06Op}II[OBaHI/Ie;

¢ MCXAaHHM3Mbl OCHOBHBIX OPraHHYCCKHUX peaxunﬁ, noaxoabl U METOAbI U3YUCHUSA MCXAHU3-

MOB,

® BJIMAHHC CTPOCHUSA Ha pCaKIMOHHYIO CIIOCOOHOCTD OpraHu4€CKux COG,Z[PIHGHPIIZ;
L4 (1)I/I3I/IKO'XI/IMI/ILICCKI/IG MCTOABI UCCIIEA0OBAHNA CTPOCHUA OPraHUYCCKUX COGI[I/IHGHI/II\/'I Hu opra-

HUYECKHUX PEAKIIUH.
Ymemes:

e BBIOMpATh METOIbl M PEATrEHTHI CUHTE3a OPraHUYECKUX COSINHEHUI;

® [IJIAHUPOBATb MHOTOCTAJUMHBIA OPraHUYECKUN CUHTES;

® TMPOBOAMTH pa3ACICHHE CMECEe OPraHMYeCKHX BELIECTB M HMICHTH(PHKALMIO COCTaBa U
CTPOEHUS C MOMOIIBI0O XUMUYECKHX U (PU3MKO-XUMUYECKUX METOJIOB aHAIIN3A;

® OCYILECTBIATH IOMCK METOOB IOJIYYEHHS U CBOMCTB OPraHUYECKUX COCIUHEHUN C UCIIOJIb-
30BaHMEM COBPEMEHHBIX 0a3 JAHHBIX U IOUCKOBBIX CUCTEM;

® [IPOBOJUTH MOJEIUPOBAHUE XMUMHUYECKUX PEAKLUUN C MUCIIOIB30BAHUEM IIOIYIMIMPUYECKHUX
Y HEOMITMPUYECKUX KBAHTOBO-XUMUYECKUX METOJIOB.

Hmemsb onvim:

¢ JUIAHUPOBAHUA U ITPOBCACHHA SKCIICPUMCHTOB OPraHNM4YC€CKOI0 CUHTE3a,

® OYUCTKH OPraHMYCCKHUX BCUICCTB U I/IZI@HTI/I(l)I/IKaIII/II/I HUX CTPOCHHA C HMCIIOJIB30BAHUCM XH-
MHNYCCKHX U (I)I/ISI/IKO'XI/IMI/I‘IGCKI/IX MCTOLOB,
® HallMCaHHA HAYYHBIX OTUCTOB U cTaTeu.

4. CTpyKTYpa M cojiep:KaHue y4eOHOH JUCHUILIMHBI

OO0111ast TPYA0EMKOCTD AMCIUIIMHBI COCTABIISIET 2 3a4€THbBIC eANHUIIbI (72 yaca).

4.1. CTpyKTypa JMCHUILTHHBI

Ne | HammenoBanue O6beM yuebHOl paboThI, U Bun
JUCLHUTIITUHBI Bcero Bcero W3 aynutopHbIX CaMocCT. | HITOTOBOTO
aymutopH. | Jlekm. | JIa6. | IIpakr. | KCP | pabota | KOHTPOJIS
1 | MexaHu3mbl OpraHy- 36 18 i 18 ) 36 3auer
YECKUX peakuui
4.2. Conep:xaHue TUCHUILINHBI
4.2.1. Pa3aebl AUCHUNJIMHBI U BUAbI 3aHATHI
Ne HanmenoBanue Buibl yueOHoI pabOThI U TPYI0EMKOCTb, U DOpMBI TEKYILETO
pa3zieiioB U TEM Bceero | Jleku. | JIa6 | [Ipakt | CP | KCP KOHTPOJIA
yCIIeBAEMOCTH
1 CrpykTypa U peakuUnOH- 6 2 ) 1 3 ) Y CTHBIN TPYNIIOBOU
Hasl CIIOCOOHOCTb. Ompoc
2 OneKkTpoHHbIe 3P (PEKTHI VY CTHBIN rpynnoBoi
B OpPraHMYECKHX MOJIe- 6 2 - 1 3 - OTIpoC
KyJax.
3 Tunel peakuuii u Kiac- 6 1 ) 5 3 ) VY CTHBIN TPpyNIOBOM
cU(UKaIMs PeareHToB. OIpoc
4 Kunernka wu Ttepmoau- Y CTHBIN rpynnoBoi
HaMHUKa  OpPraHUYeCKUX 8 2 - 2 4 - OMpOC, pelIeHne
peaKkuuid. 3a1a4




5 XapakTepucTuKa HWHTEp- 6 2 1 3 YCTHBIN rpynnoBoi
MEINATOB PEAKIIHIA. 0T1poC

6 Ilennble  pagukaIbHbBIC 6 1 2 3 YCTHBIN rpynnoBoi
PEaKIHH. 0TIpOC

7 HykneopunpHoe 3ame- Y CTHBIN TPYNIIOBOM
IICHHE Yy HACHIIIEHHOTO 6 1 2 3 orpoc
aToMa yriepoja.

8 Peakuun snumMuHMpOBa- 6 1 5 3 Y CTHBIN TPYNIIOBOM
HUSL OIpoc

9 OnexTpounpHOe U HYK- Y CTHBIIN TpynmoBoi
neoduIbHOE 3aMelIeHue 6 2 1 3 ompoc
B aPOMATHUYECKOM PsITy

10 | Peakuum »snexTpoduiib- YCTHBIN TPYNIIOBOM
HOTO TPHUCOCIAMHEHUS K 8 5 9 4 OIIpOC, peIIeHne
KpaTHBIM yraepoa- 3ajaq
YTJIEPOIHBIM CBSI3SIM.

11 | Peakuun HyKI€O(DHIb- Y CTHBIN TPYNIIOBOM
HOTO TPUCOEAUHEHUS K 8 2 - 2 4 - OTpOC, pelIeHne
KPaTHBIM CBSI3SIM. 3amad

Bcero yacoB: 72 18 - 18 36 -

4.2.2 Conep:xkaHue pa3aesioB U TeM TUCHHIIHHBI

1. CTpykTypa 1 peakiiMOHHasi CHOCOOHOCTb.

XVMUYECKUE CBSA3M B OPraHUYECKHX COCAMHEHUAX. MeToJ MONeKyIsIpHbIX opOuTanei. Xa-
paKTepUCTUKA KOBAJICHTHBIX CBsizeil. CeMuronspHas cBsi3b. [IpocThie yriepoa-yriepoaHbie CBSI3U.
JIBOiiHbBIE YTIIepOa-yIIIepOIHbIE CBA3U. TPOMHbIE YTIEpOA-YIIePOAHbIE CBS3H.

2. DneKkTpoHHbIe 3P HEKTH B OPraHMUECKUX MOJIEKYJIax.
Oo6mme npeacraBieHus: 00 AMEKTPOHHBIX dPdexrax. DddekT mons u HHIYKTUBHBIA P PEKT.
A ekt conmpspxenus. Ddpdext cBepxconpspreHust. IPpPekT 00paTHOro CBEPXCOMPSIKEHHUS.

3. Tumnsl peakuuii ¥ KJI1accu(UKaLUs PeareHTOB.
Knaccudukanus peaxuuii. Knaccudukanus peareHTos.

4. Kunetuka v TepMOJMHAMHMKA OPTaHUYECKUX PEAKIUH.

Kunerndeckoe ypaBHeHHE. MOJIEKYIIpHOCTD peakuuu. [IoHATHE O TMMUTHPYIOIIEH CTaguu
peakmuu. TermoBoit 3ddext peakiuu. Ilepexomnoe cocrosiume. Katamnms um CKOpOCTh peakiluu.
TepMoaMHAMUYECKUI U KHHETUUECKUI KOHTPOJIb PEAKLIUU.

5. XapakTepucTuka MUHTEPMEIUATOB PEAKLIUMN.
WuTepmenuaTsl B MHOTOCTaIMNHBIX peakiusax. KapOokartnonsl. KapOanunonsl. Paaukainsl.
KapOensl. Kap6eHneBbie cCTEMBI.

6. LlenHble paguKaabHbIE PEAKIUH.

Peaknum pagukanpHOro 3amMenieHus. JIumutupyromas craaus peakuuu. JIumMutupyromas
CTaZus U CEJIEKTUBHOCTh B PEAKLMM XJIOPUPOBAHMS AJIKAHOB. [ aJIOTEHMPOBAaHKE AJIKAHOB JPYTUMHU
rajioreHaMu. MHuIMpoBane 1 MHrHOMpPOBaHME LIETIHBIX PaJUKAIbHBIX peakiuil. Peakuuu panu-
KaJILHOTO NpUCOEANHEHU. PaquKanbHas LelHas oJIuMepu3anus.

7. HykieodunpHOE 3aMeIIeHHE Y HACHIIIIEHHOTO aToMa yIIepo/ia.

HyxneopunsHoe 3amenienue. bumonexynsapruoe nykieodunpaoe 3amenienne (SN2). Onenka
BIIUSTHUSI U3MEHEHUS YCIOBUN HA MPOTEKaHHUE peakiuu. BiusHue IpupoIsl 3aMECTUTENIEH, CBA3aH-
HBIX C aTaKyeMbIM aTOMOM, Ha PEaKIIMOHHYIO0 CIIOCOOHOCTh cyOcTpaTta. BiusiHue mpupoibl pacTBo-




putens Ha mporekanue SN2-peaknuii. PeakiimonHas cmocoOHOCTh HYKICO(DHUIOB U CKOPOCTh SN2-
peakuuii. MoHoMoneKkyasipHoe HykieopuinbHoe 3amenieHne (SN1). Crepeoxumus SN1-peakiuii.
SN1-Peaknuu: peakmuonHas criocobHocts. SN1-Peakmuu: neperpynnupoBku. SN1-Peakuu: Biu-
sSHHUE NpUpoIbl yxoasmen rpynnsl. CpaBHenue SN1- u SN2-peakuuid.

8. Peakuiuu 3IMMUHUPOBaHUS.
Knaccudukanust peakiuii >nuMuHApoBanus. bumonekynsaproe smumuHupoBanue (E2). Mo-
HOMOJIEKYJISIPHOE JIMMUHUPOBAHUE.

9. DnexTpoduabHOE U HYKJICO(PHIbHOE 3aMEIICHNE B apOMaTHUYECKOM PSITy.

Crpoenne OeHzona. MexaHu3M peakUuil 3JIeKTpOUIBHOTO 3aMelieHus. Peakunonnas cro-
coOHOCTh U BIMsAHUE 3aMecTuTeneil. OCHOBHBIE PEaKINH IEKTPO(PUIBLHOTO 3aMellleHusl B apoMa-
TUYECKOM PALY. DICKTPOPHILHOE 3aMEIICHNE B MOJUIHKINYECKIX apOMAaTHYECKIX COCTMHEHUSX.
OnekTpodunpHOE 3aMelieHre B HEOCH30JbHBIX APOMATUYECKUX COEIMHEHUSXK. MexaHu3Mbl HYK-
71€0(UIBHOTO 3aMEIICHUSI B ApOMAaTHUECKOM PSILy.

10. Peakuuu 31eKTpOoPHUIBHOTO MPUCOSAMHEHHS K KPATHBIM YIIIEPO/I-yTIIEPOIHBIM CBS3SIM.

Peakuuu 3mekTpoguIbHOTO MPUCOSTUHEHUS K ajKeHaM. BiusHue npuponsl peareHTa Ha
CKOpPOCTh PEaKIHid SJIEKTPOPHILHOTO TMPHCOSANHEHHS K alKeHaM. PeaknnoHHas CIoCOOHOCTH
JIBOMHOHM CBSI3M M HAIpaBJICHUE DJIEKTPO(UIBHOTO MPUCOSNUHEHUS. Peakiuu 35eKkTpoguiIbHOro
NPUCOCTUHEHUS: MeperpynnupoBk. CTepeoXuMusi peakiuid 3JIeKTPOGHUIBLHOTO MPHUCOCTUHEHHUS.
Katnonnas nonumepuzanus. DIeKTpopHIbHOE MPUCOEIUHEHUE K CONPSDKEHHBIM JTMeHaM. DJeK-
TPOPUIBHOE TPUCOCTUHEHNE K alleTUIICHAM.

11. Peakuuyu HyKJI€O(DHIEHOTO MPUCOCTUHEHUS K KPATHBIM CBSI3SM.

HykneodunbHoe npucoeuHeHue K ajJkeHaM. Peakliuy KanTo-1aTUBHBIX U MYII-TYJIbHbBIX aj-
KeHOB. [Iprcoenquuenns Kk COeIMHEHNUAM, COIEepKAIIUM ABOMHYIO CBA3b yriepoa-rerepoarom. I1pu-
COCIMHEHUE K all€TUIICHOBBIM CUCTEMAaM.

5. O6pa3oBare/ibHbIE TEXHOJIOTHH

TexHomorust mpoiiecca oOy4eHHs MO TUCHUIUIMHE BKIIOYAET B ce0s cienyronme oopa3oBa-
TEJIbHBIE MEPOIIPUSATHS:

a) ayIUTOPHBIE 3aHATHS (JEKIIMOHHO-CEMUHApcKas opma 00ydeHus);

0) camocTosTeNbHas paboTa aCIMPaHTOB,

B) KOHTPOJIbHbIE MEPOIIPUATHS B Mpoliecce 00y4eHHsI U IO €ro OKOHYAHUIO.

AyIUTOpHBIE 3aHATHS MPOBOJATCS B MHTEPAKTUBHON (hOpMe C HCIOIB30BAHUEM MYJIbTHUME-
nuiHOTO obecreueHus (HOyTOyK, TPOEKTOP).

B yue6HOM mpomecce NpeayCMOTPEHO IIMPOKOE  MCIOJIb30BaHME AKTUBHBIX U
MHTEPAaKTUBHBIX (OPM MPOBEACHUS 3aHATUN (CEMUHApOB B JAMAIOTOBOM pEXKUME, AUCKYCCUH,
KOMITBIOTEPHBIX CUMYJISALUHM, pa30opa KOHKPETHBIX CUTYallMi, TPYNIOBBIX JUCKYCCHI) B codeTa-
HUU C KOHKPETHON Hay4YHO-HCCIIE0BATEIbCKON paboToi B oOmacTy XxuMuu. OAHON M3 OCHOBHBIX
aKTUBHBIX (hOpM 0OyuUEHUs, CBA3aHHBIX C BEJIEHHMEM TOTO BHUJA (BUIOB) ACSTEIbHOCTH, K KOTOPBIM
TOTOBHUTCS aCUPAHT (HAYYHO-UCCIICIOBATEIBCKON M HAyYHO-TIEIarOTHIeCKOi), SIBIISICTCS CeMUHAP,
K paboTe KOTOpOro TMPHUBIEKAIOTCS BEAYIIME HCCIEAOBAaTeIM W CHELMAIMCTBI-IPAKTUKH, U
ABJISIOIIMNCSA OCHOBOIM KOPPEKTHUPOBKHM MHIUBUAYaIbHBIX YU€OHBIX IUIAHOB acmupaHnTta. B pamkax
JUCLUTUIMHBI TPETyCMOTPEHBI BCTPEUH ¢ POCCUICKUMU U 3apyOeKHBIMU YUEHBIMH.

[IpoBepka mproOpeTEHHBIX 3HAHUN, HABBIKOB M YMEHHUM OCYIIECTBISETCS MOCPEICTBOM OT-
YeTOB aCUPAHTOB Ha HAYYHBIX CEMHHAPaX M UHIAMBHUIYaTbHOT'O OOCYXKJIEHHS C PYKOBOAUTEIEM.



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAaMOCTOSITeIbHOI PadoThI ACMUPAHTOB

Bunpl camocTosTensHON paboThI:

B JIOMAIIIHUX YCJIOBHUSX, B YATATHHOM 3ajie¢ OMOIMOTEKH, Ha KOMIBIOTEPAX C JOCTYIOM K Oa-
3aM JIaHHBIX U pecypcaMm MHTepHeT, B J1aOOpaTopHsIX ¢ JOCTYIIOM K JJabopaToOpHOMY 00OpyIoBa-
HUIO U TpuOopam.

CamMocTosTebHas padoTa MOAKPEIUIACTCS y4eOHO-METOIUYECKMM W HH(POPMAIMOHHBIM
obOecrieueHreM, BKIIIOYAIONINM YUCOHHKH, YIeOHO-METOJAMYECKUE MOCOOUS, KOHCIEKTHI JICKIIHA,
yueOHOE U HaydyHOe IIPOrpaMMHOE oOecrieueHue, pecypcsl IHTepHeT.

1. OIIeHO‘lHLIe CpeacTBa AJisl TEKyliero KOHTpPoJIid yCcrneBaeMocCTu, HpOMe)KyTOqHOﬁ aTTrecra-
IHHUH 110 UTOIr'aM OCBOCHMA JUCHUITJIMHBI

Llenb KOHTpOIS - MOTy4YeHHEe UHPOPMAIIUN O pe3ysbTaTaXx 0O0yuyeHHUs: U CTEIEHH UX COOTBET-
CTBHSI pe3yJIbTaTaM 00y4YCHUSI.

7.1. Tekyuuii KOHTPOJIb
Texymmii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKa YCBOEHHs y4eOHOro MaTepuasa, peryssp-
HO OCYILECTBIIIEMasl Ha MPOTSHKEHUU ceMecTpa. TeKyIuil KOHTPOJIb 3HAaHUM y4alluxcs OpraHu3o-
BaH KakK YCTHBIN rpymnmoBoii ompoc (YI'O).
Texymas camoctosiTensHas padoTa acupaHTa HapaBiIeHA Ha YIIyOJIeHHWE W 3aKperuIeHHe
3HAHUU, U pa3BUTHE IPAKTUYECKUX YMEHUH aclMpaHTa.

7.2. IlpoMesKyTOUHASA aTTeCTANMSA
[IpomexxyTouHast arTecTanusi OCYIIECTBISACTCS B KOHIIE CEMECTpa W 3aBEpIIacT HU3yUYCHHE
JTUCIUTIIMHBI «MexXaHu3Mbl OpraHUYeCKUX peakiuiiy. @opMa aTTecTanuy — 3a4erT.

KOHTpOJ’[beIe BOITPOCHI K 32a49€TY:

1. Teopust akTUBUPOBAHHOI'O KOMILIEKCA (IEPEXOIHOTO coCTOsIHMS). [loBepXHOCTh MOTEHIU-
abHOM Hepruu. CBoOO/IHAS SHEPrUs AKTUBALMM PEAKLUH, SHTAIBIUSA U SHTPONMS aKTHBALIUU.
VYpaBHenust Apperunyca u DiipuHra.

2. MeTo/1bl UCCIeIOBaHUS MEXaHU3MOB OPraHMYECKUX peakiuid. [IpoMexyTodHble YacTHUIIbI,
UX PETUCTpalusi U OTHOCUTEIbHAs CTaOMIbHOCTh. KnHeTn4ueckue MeTobl, H30TOMHBIE 3PPEKTHI,
METOJI MEYEHBIX aTOMOB, METOJ] (JIOBYILEK.

3. KucnotHocts u ocHOBHOCTB, Teopun bperncrena u Jlstouca. [Mpuanun )KMKO. Dnekrpo-
(GWIBHOCTH M HYKJICO(PUIBHOCTD.

4. Bnusinue cpefipl (MpUpoIbl paCTBOPUTENS) HA PEAKIIMOHHYIO CLIOCOOHOCTD.

5. CTpyKkTypa OpraHMYeCKMX BEIIECTB M €€ CBS3b C PEaKLMOHHOW crnocoOHOCThIO. JInHEH-
HOCTb CBOOOJIHBIX 3Hepruil. @opManbHbIi oAX0A: ypaBHeHHe ['aMmMera u ap. JluarHoctuka mexa-
HU3MOB peakIMii B paMKax (hOpManbHOTO MOIX0AA.

6. MccnenoBanne peakIMOHHONH CHOCOOHOCTH TONYIMITMPHUECKUMH M HEIMITHUPUICCKUMHU
(ab initio) KBAaHTOBO-XMMHUYECKUMH METOIAMH.

7. MexaHn3mbl opraHudeckux peakuuil. Tumbl pazpbiBa xuMuyeckux cBszeil. Kinaccuduxa-
1Sl peaklui, acCCOLIMAaTUBHBIE, NUCCOLMATUBHBIE U CUHXPOHHbIE peakuuu. CioxHble (MHOrocTa-
JTUIHBIE) MEXaHU3MBbI, TUMUTHPYIOIIAsl CTAIHS.

8. CBoOo1HO-paguKanbHoe 3aMmenienne Sg. CTaauu peakluuu: 3apox/ieHne (MHUIMIPOBaHHeE),
pojobKeHue (pa3BuTue) U 00pbIB 1enu. OTHOCUTENbHAS CTA0MIIBHOCTh POMEKYTOUHBIX PaguKa-
JIOB ¥ MYTH peakiiy. PeakimoHHas cioCOOHOCTh PEareHTOB U CEJIEKTUBHOCTh PEAKLUU. AJUINITb-
HOE M OCH3WJIbHOE 3aMellleHue. ABTOOKHCIEHUE YrieBo10poaoB. KuakodasHoe KaTaauTHIECKOe
okucnenue. THrubupoBanue nporecca. ApoMaTH4ecKoe paJuKaibHOe 3aMelieHne SpATr.

9. DnekTpouIbHOE MPHUCOSAMHEHUE K KpaTHBIM CBs3siM Ag. m-Komruieke n kapOOKaTHOH,
OTHOCHUTEIIbHAsL YCTOMYMBOCTh NocieqHero. llpucoennuenue ranoreHBog0poJ0B, rajloreHoB, -
patauus. OpueHTauust U crepeoxumMudeckuii pesynsrar. 1,2- u 1,4-Ilpucoenunenue K conpskeH-



HbIM queHam: 1,2- u 1,4-. Kunetnueckuii 1 TepMOAMHAMHYECKU KOHTPOJIb. PaaukanbHOe mpuco-
enunenne Ag. HykieopunbHoe npucoenuHenue, peakiust Muxasisa. JMeHOBbIM CHHTE3 - peakuus
Hunbca-Anbaepa.

10. DnekTpoduiibHOE 3aMelIeHre B apeHax SgAr. MexaHu3M MPUCOCTUHEHUS-OTIICTIICHUSI.
T- ¥ G-KOMIUIEKCHI. DHEepreTuyeckuii npoduib peakiuu. JIuMutupytomas craaus, U30TOMHBIN 3 ]-
dekt. OpueHtupyromee aeiicreue 3amectuteneit I u Il poxa, anekTponnbie 3G PEeKTh: HHAYKIIMOH-
HBII, ME30MEpPHBIN (COMPSKEHUS), CTEPUUECKUE MPEMSATCTBUS 3aMEIICHUI0 B OpmO-TIOJIOXKEHUE.
CybctpaTHasi ¥ TO3UIIMOHHAS CEJIEKTUBHOCTH, (PaKTOPhI NapLUaIbHBIX CKOpocTei. OTHOCUTENbHAS
CTaOWIBHOCTh G-KOMIUIEKCOB. KUHETHYeCKUi M TEepMOJUHAMUYECKHN KOHTpOJIb peakuuu. |pso-
3aMelIeHHe.

11. HykreodniisHOE 3aMeIICHHE Y HACKIIIEHHOTO (SP°-) aToMa yriaepoaa Sy. Kuueruka u me-
xaHu3M. BnusiHue ctpoenus cyOcTpara m peareHTta. BiusiHue cpenbl (IpUpPOIABI pacTBOPUTEINS).
HyxiieopunpHOCTh pearenta M 3JIeKTPOOTPHLATEIILHOCTh yXonsmien rpymmsl, npuHmun KMKO
[Tupcona. Crepeoxumus peakiuu: mexanusMbl Sy 1, Sy 2, Sy . HykneodunsHoe 3amenienre y Bu-
HUJIBHOTO (sz-) aToMa yriepoja.

12. B-Ormennenue (3numunupoBanue). Mexanmsmel E1l, E2, E1cB. Crepeocnenuduunocts
peakiuu, opueHTanus, npasuia 3aiieBa u ['obpmana. BriusHue ctpoenus cyOcTpara, akTHBUPYIO-
e rpymnnbl. KOHKypeHIns OTHISTUICHHS U 3aMEeIIEeHUS.

13. Apomatudeckoe HykJeopuinbHOoe 3amenieHue SyAr. HeakTuBupoBaHHOE 3amMeleHHe,
ApPUHHBIA MEeXaHU3M. 3aMEeIICHHS B COJSIX qua3oHusi SyArl. AKTUBHpOBaHHOE 3aMerieHue. Mexa-
HU3M MPHUCOEAMHEHUSA-OTIIEIUICHU. G-KoMiiekc. DHepreTuyeckuil mpoQuiib, JUMUTHPYIOLIAS
ctanud. BnusHue crpoenus cyOcTpara u mpupo/isl Hykieoduaa, Hykiaeodyra 1 pacTBOPUTEIIS.

14. IlpucoenuHEeHNE MO JBOWHBIM YTIIEPOA-KUCIOPOAHBIM CBsi3aM. HykineoduinbHoe mpuco-
eMHEeHNE K KapOOHUIICOIePKAINM cOoeqMHEeHHsIM. Peakius 3amenienus npu KapOOHHIIBHOM aToMe
yriaepojaa B albJerHJax M KETOHAX, KUCIOTaX W MX MPOU3BOTHBIX. DTepUPUKAIMSI U KHUCIOTHO-
KaTaJIu3upyeMblid THAPOIIN3 CIOXKHBIX 3(upoB, MexaHu3Mbl Aac2, Aacl, Aail. LlenouHoii ruapo-
TU3 CIIOKHBIX 3PUpoB, MexaHU3MBbI Bac2, Bacl, Baikl.

15. Karanu3 opraHM4ecKux peakiifii: KHCIOTHO-OCHOBHBIM, KOOPIMHAIIMOHHO-KOMILIEKCHBIH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIN, MEK(a3HbIN, F€TEPOreHHBIM.

8. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecnieyeHne Y4eOHOH TUCIUTITHHBI

OcHoBHasi iuTepaTypa

1. Peytos, O. A. Oprannyeckas xumus: B 4-x 1. T. 1/ O. A. Peyros, A. JI. Kypu, K. II. bytun
— M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 567 c.

2. Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 623 c.

3. Peyros, O. A. Opranunyeckas xumus: B 4-x 1. T. 3/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 544 c.

4. Peytos, O. A. Opranunueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 2014. — 726 c.

5. Cmur, B. A. OCHOBBI COBPEMEHHOTO OpPraHHYECKOrO CHHTe3a. Yd4eOHoe mocobue /
B. A. Cmur, A. I. Auneman. — M.: bunom. Jlaboparopus 3uanuii, 2014. — 750 c.

6. TpaBenb, B. @. Opranndeckas xumus: yuyebHoe nocobue g By3oB: B 3-ex 1. T. 1/
B. ®. TpaBens. — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 368 c.

7. TpaBenb, B. @. Oprannueckas xumus: yuyebHoe mocobue mig By3oB: B 3-ex 1. T. 2 /
B. ®. Tpasens. — M.: bunowm. Jlabopatopwust 3aanuii, 2014. — 517 c.

8. Tpasenb, B. @. Oprannueckas xumus: yuyebHoe nocobue s By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBens. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 388 c.

9. Unmen, 3. OcHOBBI opranuyeckoi crepeoxumun / 3. Wnuen. — M.: bunom. Jlaboparopus
3nanui, 2014. — 703 c.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

JonosHuTeILHAS JUTEpPATypa
babkun, B. A. buomacca JTMCTBEHHUIIBI: OT XUMHUYECKOTO COCTaBa /0 HHHOBAIIMOHHBIX MPO-
nyktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumona; otB. pen. A. A. CemeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Uzn-so CO PAH, 2011. —236 c.
bepnert, JIx. Xumudeckas cBs3b: nep. ¢ anrit. / Jx. bepaert. — M.: Mup; bunom. JIabopa-
Topus 3HaHuH, 2015. — 245 c.
l'ono6okosa, T. B. HexonaencupoBaHHbIE BULMHAJIbHBIE TPHA30JIbl: CIpaB.mocodue /
T. B. 'ono6okoga, JI. U. Bepemarun, P. I'. XKuros, B. H. Kiwxuses; ots. pea. A. U. Cmup-
HoB. — Upkyrck: UT'Y, 2012. — 133 c.
I'oncansec, K. Hanoctpykrypsl B onomenuuune / K. I'oncansec, K. Xansoepmranr, K. Jlo-
pencuH, JI. Haup — M.: bunowm. JlaGoparopus 3nanwmii, 2013. — 520 c.
I'ycapora, H. K. Xumus anerunena: Hoeeie rnaBel / H. K. I'ycapoBa, A. M. Muxaiesa,
E. IO. llImunar, A. I'. Manskuna. — HoBocubupck: Hayxka, 2013. — 368 c.
Kayen, XK. buomeramnooprannueckas xumus / XK. XKayen. - M.: bunom. JIaboparopust 3Ha-
uuii, 2015. — 496 c.
Kosanenko, JI. B. buoxumuyeckue OCHOBbI XUMHUHU OMOJOTMYECKH AKTUBHBIX BEILECTB:
yuebHoe nocobwue / JI. B. KoBanenko. - M.: bunom. JIabopartopust 3nanuii, 2014 — 229 c.
Kysznenos, H. T. OcunoBsl HanotexHonoruu: yuebnuk / H. T. Ky3nenos, B. M. HoBoTtopiies,
B. A. ’Ka0pes, B. . Mapronun. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uokommnosutsl / A. K. Jlay, ®@. Xyceiin, X. Jlagau. — M.: bunowm. Jla-
ooparopust 3HanwmiA, 2015. — 392 c.
PomanoBckuii, b. B. OcHoBbI Katanusa: yueOnoe nocodue / b. B. Pomanosckuii. — M.: bu-
HoM. Jlaboparopus 3Hanuii, 2015. — 172 c.
Peokonkos, [I. 1. Hanomarepuansl: yuebnoe mocodue / [I. . Peokonkos, B. B. JIéBuna,
3. JI. I3um3urypu. - M.: bunom. Jlabopatopust 3nanuii, 2014. — 365 c.
CemenoB, A. A. buonornueckas akTUBHOCTb NMPHUPOAHBIX coeauHeHud / A. A. CeMeHOB,
B. T'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunbBepcreiin, P. Cnekrpomerpuueckas WIACHTHU(PHUKAIMS OPTaHUYECKUX COCTUHEHHUH /
P. CumbBepcreiin, @. Beocerep, JI. Kumin. — M.: bunowm. Jlaboparopus 3nanuii, 2014, — 557
c.
ConparenkoB, A. T. IlecTurabsl M peryssITOpPBl POCTa: MPUKIIAIHAS OpraHUYecKast XUMUs /
A. T. Connatenkos, H. M. Konsnuna, A. Jle Tyan. — M.: bunom. JlaGopaTtopus 3HaHUH,
2014. - 223 c.
ConparenkoB, A. T. IlecTuriuibl ¥ peryasToOpbl pocTa: NPUKIIAJHAs OpraHuyeckas XUMus /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. JlaGoparopus 3HaHU,
2014. - 223 c.
Crapoctun, B. B. Matepuansl 1 MeTo/ibl HAaHOTEXHOJIOTHHU: yuyeOHoe nocodue / B. B. Cra-
poctuH. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 431 c.
Tutne, JI. Jlomuno-peakuuu B oprannueckom cuutesze / JI. Tutue, I'. bpame, K. I'epuxke;
nep. ¢ auri. — M.: bunowm. JlaGopatopus 3nanuii, 2010. — 671 c.
TonctukoB, I'. A. CwmonsHble KHCIOTHI XBOWHBIX Poccun. Xumwms, ¢apmaxonorus /
I'. A. ToncrukoB, T. I'. ToncrukoBa, 2. O. Wynsn, C. E. Toncrukos, M. B. XBocToB;
HNOX um. H. H. Bopoxuosa CO PAH. — HoBocubupck: AkageMuueckoe U31aTeiabCTBO
«I'eon, 2011. —395 c.
Tpodumos, b. A. Xumus nuppona. Hoseie ctpanuust / b. A. Tpogumos, A. 1. Muxanesa,
E. 1O. llImunar, JI. H. Co6enuna. — HoBocubupck: Hayxka, 2012. — 383 c.
XenbBuHKENb, [I. CucTeMaTnyeckass HOMEHKIATypa opraHudeckux coenuHenuit / J1. Xemnb-
BUHKENb. — M.: bunowm. Jlaboparopus 3nanwuii, 2014. — 232 c.
Uepnosa, C. B. ®apmaneBtuyeckas xumus: yaeOHuk 115 By3oB / C. B. UepHoBa; mox pen.
I'. B. Pamenckoii. — M.: bunom. JlaGopatopus 3nanmii, 2015. — 472 c.
[umkun, I'. T'. HanosnexktpoHuka. DaeMeHThI, TPUOOPHI, YCTPOHCTBA: ydeOHOe mocodune /
I'. I'. umkun, M. M. AreeB. — M.: bunowm. Jlaboparopus 3Hanui, 2011. — 408 c.
Onbmenopoiix, K. Meramnooprannueckas xumus / K. Onbmen6poiix. — M.: bunom. Jlabo-
patopus 3HaHuil, 2014. — 750 c.



24. YOpoBckas, M. A. Xumusi apoMaTHIECKUX TeTepOIuKIndeckux coeaunHenunii / M. A. FOpog-
ckas. — M.: bunowm. Jlabopatopus 3nanuii, 2015. — 208 c.

DJIEKTPOHHBbIE PeCypPChl

1. Ucnaiikun, M.K. Teopusi XMMHUKO-TEXHOJOTUUECKUX TMPOIECCOB OPraHUYECKOro0 CHHTE3a.
MexaHu3Mbl OpPraHMYECKUX peakluid [DIeKTpoHHBIN pecypc]: ydeOHoe mocobue /
M. K. Ucnsiikua. — DnektpoH. aaH. — MBanoso: UI'XTY, 2016. — 129 ¢. — Pexum no-
cryma: https://e.lanbook.com/book/96118. — 3arux. ¢ skpaHa.

2. IlerpoB, O.A. Oprannueckas xumus. Peakiuu HYKICOPHIHBHOTO 3aMelIeHUs [DJIEKTPOH-
HBII pecypc]: yuebnoe nocodue / O.A. Ilerpos, E.M. Kysmmunoa, O.I'. Xenepuna, JI.XK.
I'yceBa. — OnexkrtpoH. naH. — MBanoso: UI'XTY, 2010. — 56 c¢. — Pexum nocryna:
https://e.lanbook.com/book/4520. — 3ari1. ¢ skpaHa.

3. PeyroB, O.A. Opranuveckas xumus. B 4 4. Y. 1 [DnekrponHsii pecypc]: y4eOHUK /
O.A. Peyros, A.JI. Kypu, K.II. bytun. — DnekrpoHn. gan. — MockBa: U3narensctBo "Jla-
Ooparopust 3HaHUI", 2017. — 570 c. — Pexum JOCTYTIA:
https://e.lanbook.com/book/94167. — 3ari1. ¢ skpaHa.

4. PeyroB, O.A. Opranuveckas xumus. B 4 4. U. 2 [DnekrpoHHBId pecypc]: y4eOHUK /
O.A. Peyros, A.JL. Kypu, K.II. bytun. — DOnekrpon. gan. — Mocksa: MU3narensctBo "Jla-
OGoparopust 3HaHUI", 2017. — 626 c. — Pexum JOCTYTIA:
https://e.lanbook.com/book/94168. — 3ar1. ¢ skpaHa.

5. Twurue, JI. JloMmuHO-peakiuu B OPraHMYECKOM CHUHTE3€ [DIJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / JI. Turue, I'. bpame, K. I'epuke; mox pen. JI. 1. benenpkoro; nep. ¢ anrin. JI. W.
benenrskoro, K. K. Ilunuukoro, B. H. I'pamenunxoii, C. U. Jlylikcaapa. — DJIEKTpOH. JaH.
— MockBa: M3parensctBo "Jlaboparopus 3nanuit", 2017. — 674 c. — Pexxum poctyma:
https://e.lanbook.com/book/94100. — 3ar. ¢ 3kpaHa.

HNurepHer-pecypcesl
Taylor &Francis (>xypHaJbl H3/1aTEIILCTBA)
American Chemical Society
Thieme Chemistry
Wiley Online Library
Royal Society Chemistry
Springer
Sci Finder (Chemical Abstracts Service)
Web of Science
Pedeparusnas 0a3a ganneix [TIHTE CO PAH
E-library

9bC «M3maTenbcTBo «JIaHby

9. MaTepunajibHO-TeXHHYECKOe o0ecniedeHue y4eOHO0i THCIMIITHHbI

Jly1g ocBOEHMSI IpOrpaMMbl OOYUYEHMs M AJIsl BBIIOJHEHUS] HAyYHO-HUCCIIEeI0BAaTEIbCKUX pa-
00T 1Mo TeMe AUCCepTAIMM KaXIOMY aCIUpPaHTY MPel0oCTaBICHO HHAMBHyalbHOE pabouee MecTo,
000py/1I0BaHHOE MPUTOYHO-BBITSKHOM BEHTUJISAIMEHN, BOJOIPOBOAOM, BOJOOTBEACHUEM, BO3AYXO-
BOJIOM. ACNMPaHTBl UMEIOT BO3MOKHOCTb MCIIOJIb30BaTh MaT€pPUAIbHO-TEXHUYECKHE CPENICTBA Ja-
OopaTopHuii, B KOTOPBIX BBIIOJHAIOT KBaTU(UKALMOHHBIE U JUCCEPTAIIMOHHbIE Pa0OThI (OPrTeXHU-
Ka, peaKTHBBI, paCXOJIHbIE MaTepHaJbl, JabopaTopHas Mocya, U3MEpUTEIbLHOE 000PYA0BAHUE).

OcHOBY MaTepuaIbHO-TEXHUYECKOI 0a3bl MHCTUTYTa COCTABJISIOT JBa IU(PPOBBIX MYJIbTH-
anepHbix Oypre-criekrpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKUIA AU(PPaKTOMETP
Bruker D8 ADVANCE, pentrenosckuii nudpaxkromerp D2 PHASER, undpaxpacusiit ®ypbe-
cnektpometp Vertex 70 ¢ Paman npuctaBkoii, nHdpakpacusiii @ypre-cnekrpomerp Excalibar HE
3100 Varian, mukpoananuzarop Flash EA 1112 CHN-O/MAS 200, mukpoananuzarop Termo Flash
EA 2000 CHNS, OITP-cnektpomerp ELEXSYS E580, ycTaHOBKa HAHOCEKYHIHOTO MMITYJIbCHOTO
doTonuza, xpomaromacc-cekrpomeTp QP-5050A, xpomaTomacc-criektpomerp Agilent 5975 ¢ xu-


http://taylorandfrancis.com/
https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/
http://www.rsc.org/
http://www.springer.com/gp/
https://www.cas.org/products/scifinder
https://webofknowledge.com/
http://www.prometeus.nsc.ru/mba/db.ssi
https://elibrary.ru/
https://e.lanbook.com/

muueckor nonumzanuent, TanaeMubii TOF/TOF macc-cnexktpometp Ultra Flex, anexkTpoHHBIN MUK-
pockon TM 3000 Hitachi, cnexrpodayopumerp FLPS920 Edinburg Instruments, Y®/BUI-
crektpomerp LAMBDA 35 u nusnskomeTtp.

Jlyis mpoBelieHUsT KBAaHTOBO-XMMHUYECKHX PACUETOB HMMEETCS BBIUMCIHMTEIBHBIA KIIACTEp
39I'n/112I'6/14T6 m Heobxommmoe mporpammuoe obecrneuenue (GAUSSIAN, GAMESS, DAL-
TON u DIRAC).



