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Pabouas mporpamma cocraBieHa B COOTBETCTBUM ¢ DeneparabHbIM rOCy1apCTBEHHBIM 00pa-
30BaTeNbHBIM CTaHJAPTOM BBICHIET0 0O0pa3oBaHMA IO HarpasieHHIo noArotoBku 04.06.01 Xumu-
Yyeckre HayKu (YpOBEHb MOATOTOBKHU KaJpoB BhIcIIeH KBanupukanun) (yreepxkaeH [Ipukazom Mu-
HUCTepcTBa 0OpazoBanus u 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//, 9 4 /'4
HavanpHuk otTaena acnupaHTypbsl  K.X.H. 7 //W H.H. Tpodumona

1. Henu u 3a1a4u y4yeOHOH TUCHHUILIMHBI

PaccmaTtprBaeMas IHCLUIIIIMHA OTHOCUTCA K JJICKTUBHBIM JAMCLHUIUIMHAM IIPU IOATOTOBKE
ACIMPAHTOB, 0OYUYAIOIIMXCS 10 NMPOGUITI0 XUMHUS TIEMEHTOOPTaHMYECKUX COSAMHEHUH.

Hesablo n3yyeHHs1 JMCUMIIMHBI acUpaHTaMU SBJSIETCS MpHOOpeTeHne (pyHIaMEeHTaIbHbIX
3HaHUH M MPAKTHYECKHX HABBIKOB B OOJIACTH OPTraHMYECKOW XMMHUU, MPHOOpPETEHNE 3HAHMIA, HEOO-
XOJUMBIX JUUIsl PELICHHUs 3a/1a4, CBSI3aHHBIX C OPraHMYeCKO XUMuel, CocOOHBIX K MHHOBALIMOHHOM
JESITEJIBHOCTH B COOTBETCTBYIOIIEH 00JIACTH OPraHUYECKOW XMMUU U B CMEKHBIX 00JIaCTAX HAyKU U
BEICIIIEr0 00pa3oBaHUsI.

3aga4u AMCHMILINHBIL

e (QopmupoBaHUE NPEICTABICHUN O MEXaHU3MaX OPraHUYECKUX PEaKLIN;
e 03HAaKOMJICHME C TUIIAMM PEeaKLUi U Kilaccu(uKalueil peareHToB.

2. MecTto aucuuminnsl B ctpykrype QOII

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

2.2. JlanHas mporpaMMa CTPOHMTCS Ha IMPEEMCTBEHHOCTH IPOTPaMM B CHCTEME BBICIIETO
oOpa3oBanusi u mpenHasHadeHa s acnupantoB MpUX CO PAH, mpomenmmx 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 00YYaIOIMMUCS B pe3yJbTaTe OCBOSHHS psAAa TUCUMIUIMH (pa3esioB IUCIHUILINH),
TaKUX Kak:

— Opranuueckast XuMusi;

— Teopernyeckre OCHOBBI OPraHMYECKOTO CUHTE3A;

— OU3UKO-XUMHUUYECKUE METO/IbI UCCIIEIOBAHUS CTPYKTYPhI BELIECCTB,;

— OCHOBBI CTEPEOXUMUM,

— XUMHS DJIEMEHTOOPTraHUYECKUX COCIUHEHUH;

— XWMHSI BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH;

— KBanToBas xumusi.

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

3. Tpe6oBaHusi K pe3yJbTaTaM OCBOCHHUS TUCHUTLINHBI

[Tporiecc u3ydeHus AUCHUIUIMHBI «MeXaHU3MBbl OPraHUYECKUX PEAKIMH» HalpaBieH Ha
(dbopMHUpPOBaHKE AIEMEHTOB CIEAYIOMUX KoMmmeTeHIui B cooTBeTcTBUU ¢ OOIl mo HampaBieHHIO
noarotoBku 04.06.01 Xumuueckre Hayku, TpOQITs XUMHS DJIEMEHTOOPTaHUYECKUX COCTMHEHUH:



Hp0¢eCCMOHaJleble KOMnemenuuu .
> YMCHHC MPOBOJUTL AHAIN3 U 0T60p 3aga4d “u HpO6JI€M, CaMOCTOATCIIbHO CTaBUTHh IICJIb

ucclieloBaHusl HauOoJiee akTyalbHbIX MPOoOJIeM, MMEIOIUX 3HAuY€HHE ISl XMMUYECKOH
OTpaciay, IPAMOTHO IUIAHUPOBATh DSKCIEPUMEHT M OCYILIECTBIATH €ro Ha IpPaKTHKE,
BJIaJieHHe 0a30BbIMU IMPEJCTABICHUSMH O TEOPETHYECKUX OCHOBAX OPraHUYECKOH XMMMHU,
MEXaHHM3MaX OPraHMYECKUX PEaAKIUii, CTepeOXUMHUH, opranundeckoit xumun (I1K-3).

ITo oxoHYaHHUU U3y4YEHUS AUCLUUIUINHBI ACIUPAHTHI JOJKHBI OYAYT:

3uamo:

METOJbl IIOJIYYEHHsI, XMMHYECKHE CBOMCTBA M IPAKTUYECKOE HCIOJIB30BAHUE OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIUHEHU,

TUIIOBBIE METO/Ibl OPraHUUECKOTO CUHTE3a, UCII0JIb3YyEMBIE PEAreHThl U 000py10BaHUE;
MEXaHU3Mbl OCHOBHBIX OPraHMYECKMX PEaKLMH, IMOAXOJAbl U METOJbl U3yYECHUs] MEXAHU3-
MOB,

BJIMSIHUE CTPOECHHUS HA PEAKIIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX COEIUHEHUI,
(U3NKO-XUMHYECKUE METOABI UCCIIEIOBAHUS CTPOCHHS OPTaHUYECKUX COCIMHEHUN U opra-
HHUYECKUX PEAKIIUM.

Ymemn:

BBIOMPATh METO/IBI U PEAreHThl CHHTE3a OPTaHUYECKUX COCTUHECHUN;

IJIJAHUPOBATh MHOTOCTAUMHBIA OPTaHUYECKUI CUHTES;

MIPOBOJIUTH pAa3JIEIEHUe CMECeH OpPraHWYeCKHUX BEIIECTB M HACHTU(HUKAIMIO COCTaBa H
CTPOCHUS C MOMOIIBIO XUMUYECKHUX M (PU3UKO-XMMUYECKUX METOJIOB aHAIIN3A;
OCYILIECTBIIATh IOUCK METOZOB IOJIYYEHHs U CBOMCTB OPraHMYECKUX COCIUHEHUN C UCIIOIIb-
30BAHUEM COBPEMEHHBIX 0a3 TaHHBIX U MOUCKOBBIX CUCTEM;

IIPOBOAUTH MOJEINPOBAHUE XMMHUYECKHUX PEAKIMM C UCIIOJIIB30BAHUEM IOJYyIMIINPUYECKUX
Y HEOMITMPUYECKUX KBAHTOBO-XUMUYECKUX METOJIOB.

Hmembs onvim:

IUIAHUPOBAHMS U IIPOBEJIEHUS IKCIIEPUMEHTOB OPIraHUYECKOI0 CUHTE3A;

OYMCTKHM OPTaHUYECKUX BEIIECTB M MACHTU(PHUKAIMHU MX CTPOCHUS C MCIIOJIb30BAaHUEM XHU-
MHUYECKUX U PU3UKO-XMMHUUYECKHX METO/I0B;

HAaIlUCAHMS HAYYHBIX OTYETOB U CTaTEH.

4. CTpyKTYpa U cofepKaHue Y4eOHOH IMCIUTIMHBI

OO0r111ast TPYA0EMKOCTD AMCIUIIMHBI COCTABIISIET 2 3a4€THbIC eANHUIIBI (72 Yaca).

4. CTpyKTYpa U cofepKaHue Y4eOHOH IMCIUTIMHBI

OO011ast TpyA0EMKOCTb AMCIUIIMHBI COCTABIISIET 2 3a4eTHBIC eIMHUIIBI (72 Jaca).

4.1. CTpyKTypa IMCIHIIIHHBI

Ne | HammenoBanue O6beM yuebHol paboThl, U Bun
JUCLUTIITUHBI Bcero Bcero W3 aynuTopHbIX CamocrT. | HTOroBOroO
ayautopH. | Jleki. | JIa6. | Ipakt. | KCP | pabota | KOHTpOJS
1 | MexaHu3MbI OpraHu-
P’ 72 36 18 | - 18 - 36 3auer
YECKUX peaKluid
4.2. Cogepxanue TUCUMIIIMHBI
4.2.1. Pa3nebl AUCHUNJIMHBI U BUAbI 3AHATHI
No HaumenoBanue Bunbt yueOHOI paboThI U TPYIOEMKOCTb, 4 DopMBbI TEKYILIETO
pa3/ieiioB U TEM Bceero | Jlekm. | Jla6 | [Ipakt | CP | KCP KOHTPOJISt
yCIIEBAEMOCTHU
1 CtpykTypa U peakIuoH- Y CTHBIN rpynnoBoi

Hasi CHOCOOHOCTb. OIpocC




OnekTpoHHBbIE 3D (HEKTHI

YCTHBIN rpynnoBoi

B OpPraHMYEeCKHX MoJIe- 6 2 1 3 oTpoc
KyJax.

3 Tunel peakuuii U Kiac- 6 1 5 3 Y CTHBIN TPYNIIOBOM
cuduKalys peareHToB. OIpoc

4 Kunernka wu Ttepmoau- Y CTHBIN rpynnoBon
HaMHKa OpPraHUYECKUX 8 2 2 4 OTpOC, pelIeHre
peaKuuid. 3a7a4

5 XapakTepucTuKka HWHTEp- 6 2 1 3 Y CTHBIN rpynnoBoi
MEINATOB PEAKIIUII. OIpoc

6 lennpie  paaukaIbHbBIC 6 1 2 3 Y CTHBIN rpynnoBoi
peaxkiuu. OIpoc

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

8 Peakuuu snuMuHUpOBa- 6 1 2 3 Y CTHBIN rpynnoBoi
HUSL. OIpoc

9 OnexTpoduabHOE U HYK- YCTHBIN rpynmoBoi
neousbHOE 3aMeleHue 6 2 1 3 orpoc
B apPOMATHYECKOM PsIIy

10 | Peakuuu »nexTpoduiib- VY CTHBIN TPyNIIOBOU
HOTO TPUCOEAMHEHUS K 5 9 9 4 OTIpOC, pPelIeHUe
KpaTHBIM yriaepoa- 3aja4
YTJIEPOIHBIM CBSI3SM.

11 | Peakuuu HykiI€OpUIb- Y CTHBIN TPyNIIOBOM
HOTO TPUCOCAUHEHUS K 8 2 2 4 OTpOC, pelIeHne
KPaTHBIM CBSI3SIM. 3aja4

Bcero yacoB: 72 18 18 36

JIBOlHBIE YIIIEpO-YIIIEPOIHBIE CBA3U. TPONUHBIE YTIEPOA-YIIIEPOAHBIE CBSA3H.

4.2.2 Conep:xkaHue pa3aesioB U TeM TUCIHHIIHHBI

1. CtpyKTypa 1 peakiuOHHAas CIOCOOHOCTb.

XVMUYECKUE CBA3M B OPraHUYECKHX COSAMHEHUAX. MeToJ MONeKyIspHbIX opOuTanei. Xa-
paKTepUCTUKA KOBAJICHTHBIX CBsizeil. CeMuronsipHas cBsi3b. [IpocThie yriepoa-yriepoaHbie CBSI3U.

2. DneKkTpoHHbIE AP HEKTH B OPraHMUECKUX MOJIEKYIax.

O6mmue npeacraBaeHust 00 MEKTPOHHBIX AP dexTax. DPPeKT noas U UHITYKTUBHBIA 3P eKT.
A ekt conpsuxenus. Dpdext cBepxconpspreHust. IPpPekT 00paTHOro CBEPXCOMPSIKEHHMS.

3. Tumnsl peakuuii ¥ KJI1accu(UKaLUs PeareHTOB.

Knaccudukanus peakuuii. Knaccugukanus peareHToB.

4. KuHeTrka 1 TEepMOJUHAMUKA OPTAHUYECKUX PEAKIIHi.

Kunernueckoe ypaBHeHune. MonekynsipHOCTh peakiuu. [loHATHEe 0 TUMUTHPYIOIIEH CTaauu
peakumu. TeroBoil »ddekt peaknuu. [lepexomnoe coctostHue. Katanmm3 m CKOpOCTh pEaKIIHH.
TepMoIMHaAMUUECKUI U KWHETUYECKUM KOHTPOJIb PEAKIINU.

5. XapakTepucTuka MUHTEPMEIUATOB PEAKLIAMN.

WuTepmenuatsl B MHOrOCTauMiHbIX peaknusx. Kapbokarnonsl. Kapbanuonsl. Pamukaibl.
KapOensl. KapOeHneBbie cCTEMBI.




6. LlenHbie paauKaJIbHBIE PEAKIIUH.

Peakuuu pamukanbHOro 3aMmelneHus. Jlumurtupyromas cragus peakuuu. Jlumurupyromas
CTaZys U CEJIEKTUBHOCTD B PEAKIMH XJIOPUPOBAHUS AJIKaHOB. |'aJlOreHMpOBaHUE aJKaHOB APYTUMU
rajoreHaMu. VMIHUIIMUpOBaHWE M MHTHOMPOBAaHHUE LIENMHBIX paJuKalIbHBIX peakuuil. Peakiuu pagu-
KaJIbHOTO NpucoeuHenys. PagukanpHas 1enHas noJMMepu3atus.

7. HykieoduinbHOe 3aMelIeHHE Y HACHIIIEHHOTO aToMa YIJIepo/ia.

HyxneodunsHoe 3amenienune. bumonekynspaoe nykiaeoduibHoe 3amenenue (SN2). Onenka
BJIMSTHUSI M3MEHEHHUS YCIOBUN HA MPOTEKaHHE peakiuu. BiusHue npupo/isl 3aMECTUTENCH, CBA3aH-
HBIX C aTaKyeMbIM aTOMOM, Ha PEaKIIMOHHYIO CIIOCOOHOCTH cyOcTpara. BiusHue npupossl pacTBo-
putenst Ha npoTekanue SN2-peakiuii. Peaknnonnas crnocoOHOCTh HYKI€O(UIOB U CKOpocTh SN2-
peakuuii. MoHomosekyisapHoe HykieodunbHoe 3amemienne (SN1). Crepeoxumust SN1-peakiuii.
SN1-Peaknuu: peakumonnas cnocoobnocts. SN1-Peakuun: neperpynmuposku. SN1-Peakum: Bim-
stHUE TIpupo bl yxoadiien rpynmbl. CpaBHenue SN1- u SN2-peakiuid.

8. Peakiuu 3IMMUHUPOBAHUS.
Knaccudukarnus peakuuii >nuMuHUpOBaHus. bumonekymnsapHoe snumunuposanue (E2). Mo-
HOMOJIEKYJISIPHOE SITMMUHUPOBAHUE.

9. DnexTpoduabHOE U HYKIICO(PHIBHOE 3aMEIICHNE B apOMaTHIECKOM PSITy.

Crpoenne OeH3ona. MexaHU3M peakUuil AJIeKTPOGUIBHOTO 3aMelieHus. Peakunonnas cro-
coOHOCTh U BIUsAHUE 3aMecTuTeneil. OCHOBHBIC PEeaKINH IEKTPOPUILHOTO 3aMellleHusl B apoMa-
TUYECKOM PAILY. DICKTPOPHILHOE 3aMEIICHNE B MOJUIHMKINYSCKIX apOMATUIECKUX COCTMHEHUSX.
OnekTpodunpHOE 3aMelieHre B HEOCH30JIbHBIX aAPOMATUYECKUX COCIMHEHUsXK. MeXxaHu3Mbl HYK-
J€0(pUIBHOTO 3aMEILIEHUsI B apOMaTHUYECKOM PSITy.

10. Peakiuu 31eKTpopUIBLHOTO NMPUCOESIUHEHHSI K KPATHBIM YIJIEPO/-YIJIEPOIHBIM CBA3SIM.

Peakiuu 351eKTpo(UIbHOTO MPUCOEIUHEHUs K ajKeHaM. BiMsHue mpupojbl peareHra Ha
CKOPOCTh peakUuil 31eKTpO(UIBLHOIO NPUCOEIMHEHUS K ankeHaMm. PeaklMoHHas cloCOOHOCTh
JIBOMHOM CBSI3M M HalpaBlieHHE 3JEKTPO(PUIBLHOrO NmpucoeauHeHus. Peaknuu 31eKTpopuiIbHOro
IPUCOEANHEHUS: NEeperpynnupoBku. CTEpeoXUMUs peakluuil 3JeKTpOoPUIBHOTO MPUCOEAUHEHMS.
Katnonnas nonumepuzanus. DIeKTpopHIbHOE MPUCOEIMHEHUE K CONPSDKEHHBIM JTMeHaM. DJeK-
TpO(pUIBHOE MPUCOEIMHEHNE K allETUIICHAM.

11. Peakuu HykI1€0(pHIBHOTO NPUCOETUHEHUS K KPATHBIM CBSI3SIM.

HykneodunbHoe npucoeMHeHUe K alkeHaM. Peaklinu KanTo-1aTUBHBIX M MYII-MYJIbHBIX aj-
KeHOB. [Ipucoenunenns K COeIMHEHNAM, COIEpKAIIUM JABOMHYIO CBSA3b yriepoa-rerepoarom. I1pu-
COCIMHEHHE K all€TUIICHOBBIM CUCTEMAaM.

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

TexHonorust mporecca o0yyeHus Mo JUCHMILIMHE BKIIOYAeT B cels cieayronme oopazoBa-
TEJIbHbIE MEPOTIPUATHSL:

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

0) camocTosiTeNbHas paboTa acCIMPaHTOB,

B) KOHTPOJIbHbIE MEPOIIPUATHS B Mpoliecce OOy4eHHsI U IO €r0 OKOHYAHHUIO.

AyIUTOpHBIE 3aHATHS MPOBOJATCS B MHTEPAKTHBHOM (OpME C MCIOIb30BAaHUEM MYJIbTUME-
IUHOTO obecreueHus (HOyTOyK, TPOEKTOP).

B y4eGHOM mporecce TPEeAyCMOTPEHO IIHPOKOE HCMOJb30BaHHE AaKTHBHBIX U
WHTEPAKTHBHBIX (OPM TPOBENCHHS 3aHATHH (CEMHHApPOB B JIMAJIOTOBOM pEXHME, JUCKYCCHH,
KOMITBIOTEPHBIX CUMYJISALUH, pa30opa KOHKPETHBIX CHTyallUi, TPYNIIOBBIX AMCKYCCHI) B cOYeTa-
HUU C KOHKPETHON Hay4YHO-HCCIIe0BaTeIbCKON paboToit B obmactu XxuMuu. OAHON M3 OCHOBHBIX
aKTUBHBIX (hOpM 0OyuUEeHUs], CBA3aHHBIX C BEJIEHHMEM TOTO BHUJA (BUAOB) ACSITEIBHOCTH, K KOTOPBIM
TOTOBUTCS aCMUPAHT (HAYYHO-UCCIICI0BATEIbCKON M HAyIHO-IIEIarOTHIECKO), SIBIISICTCS CeMUHAP,



K paboTe KOTOpOro MpPHUBIEKAIOTCS BEAYIIME HCCIEAOBATENN W CHELHMATMCTBI-IPAKTUKH, U
SIBJISIOIIMNACS OCHOBOM KOPPEKTUPOBKM MHIMBUAYaIbHBIX YU€OHBIX IUIAHOB acmupanTta. B pamkax
JUCLUIUIMHBI TPETYCMOTPEHBI BCTPEUHN ¢ POCCUMCKUMHU U 3apyO0eKHBIMU YUEHBIMHU.

[TpoBepka mpruoOpeTEHHBIX 3HAHHIA, HABBIKOB U YMEHUI OCYIIECTBIISCTCS MMOCPEICTBOM OT-
YETOB ACIIMPAHTOB HA HAYYHBIX CEMUHApaxX U MHIUBUAYAILHOTO OOCYX/IEHUS C PYKOBOIUTEIEM.

6. YueOHO-MeTOAHYECKOE o0ecneYeHre CAMOCTOSITeIbHOM PadoThl ACMPAHTOB

Bunbl camocTosTensHON paboThI:

B JIOMAIIIHUX YCJIOBHSX, B YUTAIBHOM 3ajie¢ OMOIMOTEKH, HA KOMIThIOTEpPaX C JIOCTYIOM K Oa-
3aM JIaHHBIX B pecypcaM WHTepHET, B JIabopaTopusiX C JAOCTYIOM K JiabopaTopHOMY 000pyHOBa-
HUIO B pUOOpaM.

CamocrosTenpHas padoTa TOIKPEIUISETCS Yy4eOHO-METOIUYECKUM W HH()OPMAIMOHHBIM
obOecrieueHreM, BKJIIOYAIONIMM YUCOHHKH, YIeOHO-METOJAMYECKUE TMOCOOUS, KOHCIEKTHI JICKIIHA,
y4eOHOE U HayYHOE MPOrpaMMHOE oOecTieueHue, pecypchl HTepHET.

7. OueHOYHBIE CPEICTBA /Il TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH, POMEKYTOUHOI aTTecTa-
MM 10 UTOTraM OCBOCHHUSA JUCIHUIIINHLI

Llenp KOHTPOIIS - OJIy4eHHE UHPOPMALIUU O pe3ysibTaTaXx 00yYeHHUSI U CTEIIEHH UX COOTBET-

CTBHS pe3ybTaTaM 00y4YeHUsI.
7.1. Tekyluii KOHTPOJIb

Texkymmii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKa YCBOEHHs y4eOHOro MaTepuaia, peryssp-
HO OCYILECTBIIIEMasi Ha NMPOTSHKEHUHU ceMecTpa. TeKyIuii KOHTPOJIb 3HaHUM y4allluxcs OpraHu3o-
BaH KakK YCTHBIN rpynmnoBoii ompoc (YI'O).

Texymas camocTosTeNlbHas padoTa acupaHTa HalpaBieHa Ha YriayOJieHue W 3aKperieHue
3HAHUH, U pa3BUTHE IPAKTUYECKUX YMEHUHN aCIIUPAHTA.

7.2. IlpomeskyTOUHAS aTTeCTALMS
[TpoMexyTouHass arrecTranus OCYLLECTBIISETCS B KOHLE CEMECTpa W 3aBEPIUACT HU3Y4YCHHE
JUCHUIIIMHBL «MexXaHu3Mbl OpraHUYECKUX peakuuiiy. @opMa aTTecTaluy — 3a4er.

KOHTpO.]II)HbIe BOITPOCHI K 3a49€TY:

1. Teopust akTUBHPOBAHHOI'O KOMIUIEKCA (IEPEXOIHOTO COCTOAHUS). [[0OBEpXHOCTh MOTEHIIU-
anbHOM >Hepruu. CBOOO/IHAS SHEPrUsl AKTUBALMM PEAKLUH, SHTAIBINSA U SHTPONMS aKTHBALIUU.
VYpaBHenust Apperunyca u DiipuHra.

2. MeTo/ibl UCCIeIOBaHUS MEXaHU3MOB OPraHMYECKUX peakiuid. [IpoMexyTodHble YacTHUIIbI,
UX PETUCTpalusi U OTHOCUTEIbHAs CTaOMJIbHOCTh. KuHeTnueckue MeToibl, U30TOMHbIE 3(P(EKTHI,
METOJI MEYEHBIX aTOMOB, METOJ] (JIOBYILEK.

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

4. Bnusinue cpefpl (MpUpo/Isl paCTBOPUTENS) HA PEAKIIMOHHYIO CIOCOOHOCTD.

5. CTpyKTypa OpraHMYeCKHX BEIIECTB U €€ CBS3b C PEaKIMOHHON CIOCOOHOCTHIO. JInMHEe-
HOCTb CBOOO/HBIX 3Hepruil. @opManbHbIil moaxoa: ypaBHeHue ['amMera u ap. JluarHoctuka mexa-
HU3MOB pPeaKIMii B paMKax (hOpMaNbHOTO MOIX0AA.

6. MccinenmoBanne peakmMOHHON CHOCOOHOCTH TONYIMITMPHUYECKUMH W HEIMITHUPUICCKUMHU
(ab initio) kBaHTOBO-XMMHUYECKUMHU METO/IaMHU.

7. Mexann3mbl opranndeckux peakiuil. Tumbl pa3zpbiBa XxuMuyeckux cBszeil. Knaccuduka-
U] peakluii, acCOIIMaTUBHBIE, AUCCOLMATUBHBIE U CUHXPOHHBIE peakuuu. CroxHble (MHOTOCTa-
JTUIHBIE) MEXaHU3MBbI, TUMUTHPYIOIIAs CTAIHSI.

8. CBoOo1HO-paguKanbHoe 3aMmenienne Sg. CTaanu peakuuu: 3apoxaeHue (MHUIMUPOBAHUE),
MIPOJIOJDKEeHHE (pa3BUTHE) M 0OpBIB 11enu. OTHOCUTENbHAS CTA0OMIFHOCTh IPOMEKYTOUHBIX paIuKa-



JIOB U MYTH peakuuu. PeaknimoHHasi CIOCOOHOCTh PEareéHTOB U CEJIEKTUBHOCTh PeaKiuu. AJITHIIb-
HOe U OEH3WIbHOE 3aMelleHHe. ABTOOKUCIICHUE YIIIeBOA0poI0B. JKuakopazHoe KaTaaIuTHUECKOe
okucnenue. MHarubupoBanue nporecca. ApoMaTHIECKOE paIuKaIbHOE 3aMeIIeHne SRAT.

9. DnexTpodunbHOE MPUCOSANMHEHHE K KpaTHBIM CBsi3saiM Ag. T-Komrieke u kapOOKaTHOH,
OTHOCHUTEJIbHAsL YCTOMYMBOCTD IocieqHero. Ilprucoennuenue ranoreHBo0po0B, rajloreHoB, -
patauusi. OpueHTanusa U CTepeoXuMuueckuid pesyabrar. 1,2- u 1,4-IIpucoenrnenue K conpskeH-
HbIM aueHam: 1,2- u 1,4-. Kuneruueckuii 1 TepMOJMHAMUYECKHI KOHTPOJIb. PaiukanbHOe pHuco-
equnenne Ag. HykiieodunbHoe npucoenunenue, peakuus Muxadsns. JueHoBBIH CHHTE3 - peakius
Hunbca-Anbaepa.

10. DnexkTpoduiibHOE 3aMelieHne B apeHax SgAr. MexaHu3M NMpUCOeTUHEHUS-OTUICTIICHUSI.
T- ¥ G-KOMIUIEKCBhI. DHEPreTHUECKUi MpoQuiis peakunu. JIMMUTHpyIomas crausi, H30TOMHBINA 3 ¢-
dekt. OpueHtupyromee aeiicreue 3amectuteneit I u Il poxa, anekTponnbie 3O PEKTh: HHAYKIIMOH-
HBI, ME30MEpHBIN (CONPSHKEHUS), CTEPUUECKUE NPENATCTBUS 3aMELICHUIO B OpmO-TIOJI0KEHUE.
CyOcTpaTHast ¥ TO3ULMOHHAS CEIEKTUBHOCTD, (haKTOPHI MAapUUAIBHBIX CKOpocTeil. OTHOCHUTEIbHAS
CTaOUIIBHOCTh G-KOMIUIEKCOB. KuHeTHueckuid U TepMOJIMHAMUYECKHI KOHTPOJIb peakiuu. |pso-
3aMellEeHHE.

11. HykneodunbpHOE 3aMeIICHUE Y HACHIIIIEHHOTO (Sp3-) aTtoma yriepoaa Sy. Kunetuka u me-
xaHu3M. BnusHue ctpoenust cyocrpata M peareHTa. BnmsiHue cpeabl (IpUpOIbl pacTBOPUTEIS).
HyxkneopunpbHOCTh peareHta U 3JIeKTPOOTPULIATENILHOCT yxonsiei rpymmsl, npuamun KMKO
[Tupcona. Crepeoxumus peakimu: MmexanusMbl Sy 1, Sy 2, Sy . HykneodunsHoe 3amenieHue y Bu-
HUJILHOTO (sz-) aToMa yriepoja.

12. B-Ormennenne (3numuHupoBanue). Mexanmsmel E1l, E2, E1cB. Crepeocnenuduanocts
peaxiuu, opueHTanus, npaswia 3aiinesa u ['opmana. Bausiaue crpoenus cydcrpara, akTHBUPYIO-
e rpynnsl. KOHKypeHIus OTIIETICHUS U 3aMEIICHHUS.

13. Apomarndeckoe HykiIeoduiapbHOe 3amemeHue SyAr. HeakTuBupoBaHHOE 3aMellcHHE,
ApUHHBINA MeXaHu3M. 3aMelleHHs B cosX aua3onust SyArl. AKTUBHpOBaHHOE 3aMmerieHue. Mexa-
HU3M TPHCOENMHEHHS-OTHICIUICHU. G-KomIuieke. DHepreTudeckuii mpoQuiib, JTUMUATHPYIOIIAS
ctanud. Bnusinue crpoenus cyOcTpara u mpupoisl Hykieoduia, Hykieodyra u pacTBOpUTEIIS.

14. IlpucoenuHEeHNE MO JBOWHBIM YTIIEPOA-KUCIOPOAHBIM CBsi3aM. HykineoduinbHoe mpuco-
eIMHEeHHE K KapOOHUIICOIEPKAIM COeAMHEeHUsIM. Peakiius 3amerienus npu KapOOHMIBHOM aToMe
yriaepoaa B albJeruaax U KeTOHaX, KUCIOTaX M MX MPOU3BOJAHBIX. DTepUPUKALUI U KUCIOTHO-
KaTaJIM3UPYEMBbIH THIPOJIN3 CIOXKHBIX 3GUpoB, MexaHU3Mbl Aac2, Aacl, Aail. Illenounoit ruapo-
JU3 CIIOKHBIX 3QUpOB, MeXaHU3MBI Bac2, Bacl, Baikl.

15. KaTtanu3 opraHn4eckux peakiuii: KHCIOTHO-OCHOBHBIN, KOOPHMHAMOHHO-KOMIUIEKCHBIH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIN, MEK(a3HBIN, T€TePOT€HHBII.

8. YueOHO-MeTOAMUYECKOE U HH(POPMANIMOHHOE 00ecnieuyeHne Y4eOHOH TUCIUTITHHBI

OcHoBHAas1 IUTepaTypa

1. Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 1/ O. A. Peyros, A. JI. Kypu, K. II. bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 567 c.

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

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

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

5. Cmut, B. A. OCHOBBI COBpPEMEHHOI'O OpPraHMYECKOr0 CHHTe3a. Y4yeOHoe mnocobue /
B. A. Cmurt, A. I. AwiteMan. — M.: bunom. Jlaboparopus 3uanunii, 2014. — 750 c.

6. Tpasenb, B. @. Oprannueckas xumus: yuyebHoe nocobue s By3oB: B 3-ex 1. T. 1/
B. @. TpaBens. — M.: bunom. JTabopaTopus 3nanuii, 2014. — 368 c.

7. TpaBenb, B. @. Oprannveckas xumus: yuyebHoe nocobue s By3oB: B 3-ex 1. T. 2/
B. ®. Tpasens. — M.: bunowm. Jlabopatopwus 3uanuii, 2014. — 517 c.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Tpasenn, B. ®. Opranndeckas xumus: ydeOHOe mocobue s By30B: B 3-ex 1. T. 3 /
B. ®@. TpaBens. — M.: bunowm. JlabopaTtopus 3uanuii, 2014. — 388 c.
Wnuen, 3. OcHoBBI oprannyeckor crepeoxumun / J. Umuen. — M.: bunom. Jlaboparopus
3Hanui, 2014. — 703 c.

JonosHuUTe/ILHAS JJUTEpPATypa
babkun, B. A. buomacca 1MCTBEHHHUIIBI: OT XMMHYECKOTO COCTABa 0 MHHOBAIMOHHBIX 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. ¢ auri. / Jx. bepaert. — M.: Mup; bunom. JIabopa-
Topus 3HaHuii, 2015. — 245 c.
I'onoGokosa, T. B. HekoHieHCUpOBaHHBIE BUIMHAIBHBIE TPHA30JIbl: crpaB.mocodue / T. B.
I'omo6oxkosa, JI. 1. Bepemarun, P. I'. XKurtos, B. H. Kuxuses; ots. pea. A. . CmupHOB. —
Wpkytek: UI'Y, 2012. - 133 c.
I'oncansec, K. Hanoctpykrypsl B Onomenunune / K. I'oncansec, K. Xans6epmrant, K. Jlo-
pencuH, JI. Haup — M.: bunowm. JlaGoparopus 3nanwmii, 2013. — 520 c.
I'ycapora, H. K. Xumus anermnena: Hoeeie rnaBel / H. K. I'ycapoBa, A. M. Muxanesa,
E. IO. llImunar, A. I'. Manskuna. — HoBocubupck: Hayxka, 2013. — 368 c.
XKayen, XK. buomerannooprannueckas xumus / XK. XKayen. - M.: bunom. Jlaboparopus 3Ha-
uuii, 2015. — 496 c.
Kosanenko, JI. B. buoxumuyeckue OCHOBBI XUMHUHU OHMOJOTMYECKH AKTUBHBIX BEILECTB:
yaebHoe mocobue / JI. B. KoBanenko. - M.: bunom. Jlabopatopus 3nanuii, 2014 — 229 c.
Kysznenos, H. T. OcunoBsl HanotexHonoruu: yuebnuk / H. T. Ky3nenos, B. M. HoBoropiies,
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 nocobue / [I. . Peokonkos, B. B. JIéBuna,
3. JI. I3um3urypu. - M.: bunom. Jlaboparopust 3nanuii, 2014. — 365 c.
CemenoB, A. A. buonornyeckass akTUBHOCTb NMPHUPOAHBIX coenuHeHH / A. A. CeMEHOB,
B. T'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunbBepcreiin, P. Cnekrpomerpuueckas WIACHTHU(PHUKAINS OPraHUYECKUX COSAMHEHUN /
P. CunbBepcreitn, ®@. Beberep, . Kumin. — M.: bunom. Jlabopatopus 3nanwmii, 2014. — 557
c.
Connarenkos, A. T. [lectuuuasl 1 peryasTopbl pocTa: MPUKIIAJAHAs OpraHuyecKas Xumus /
A. T. Connatenkos, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlaGopaTtopus 3HaHUH,
2014. - 223 c.
ConnarenkoB, A. T. IlecTunuapl 1 peryasTOpbl pocTa: MPUKIAAHAS 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: yuyeObHoe nocodue / B. B. Cra-
poctuH. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 431 c.
Tutne, JI. lomuno-peakuun B opranndeckom cunrtese / JI. Turtue, I'. bpame, K. I'epuke;
nep. ¢ auria. — M.: bunowm. JlaGopatopus 3nanuii, 2010. — 671 c.
Toncrukos, I'. A. CmonsHbIe KHCIOTHI XBOWHBIX Poccuu. Xumwus, dapmakomorus /
I'. A. ToncrukoB, T. I'. ToncrukoBa, 2. O. Wynsn, C. E. Toncrukos, M. B. XBocToB;
HUOX wum. H. H. BopoxmoBa CO PAH. — HoBocuOupck: AkageMrueckoe M31aTeIbCTBO
«I'eon, 2011. —395 c.
Tpodumos, b. A. Xumus nuppona. Hossie crpanunst / b. A. Tpopumos, A. . Muxainesa,
E. 1O. llImunar, JI. H. Co6enuna. — HoBocubupck: Hayxka, 2012. — 383 c.
XenbBuHKENb, [|. CucTeMaTnyeckass HOMEHKJIaTypa opraHndeckux coequHenuit / JI. Xensb-
BUHKENb. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 232 c.
Uepnosa, C. B. ®apmaneBtuueckas xumus: yaeOHuk 1y1s By30B / C. B. UepHoBa; mop pen.
I'. B. Pamenckoii. — M.: bunom. JlaGopatopus 3nanmii, 2015. — 472 c.



22. lumkun, . T'. HanoanekTpoHuka. DIeMeHTHI, MpUOOPHI, YCTPOUCTBA: yuyeOHOE rmocodue /
I'. I'. umkus, M. M. AreeB. — M.: bunowm. Jlaboparopus 3Hanui, 2011. — 408 c.

23. Dnpmenopoiix, K. Meramtooprannyeckas xumus / K. Dnpmenopoiix. — M.: bunom. Jlabo-
patopus 3HaHuii, 2014. — 750 c.

24. 1OpoBckas, M. A. XuMusi apoMaTHYECKUX TeTepOIUKINYecKux coeanHeHunii / M. A. FOposg-
ckas. — M.: bunowm. Jlabopatopus 3nanuii, 2015. — 208 c.

DJIEKTPOHHBbIE PeCypChl

1. Ucnaiikua, M.K. Teopusi XMMHUKO-TEXHOJOTUYECKUX TMPOIECCOB OPraHUYECKOr0 CHHTE3A.
MexaHu3Mbl OpPraHUYECKUX peaKkiui [DJIEKTpOHHBIA pecypc|: ydeOHoe Tmocobue /
M.K. Ucnaiikun. — DnexTpoH. naH. — MBanoso: UT'XTY, 2016. — 129 c¢. — Pexum no-
cryna: https://e.lanbook.com/book/96118. — 3ar1. ¢ skpaHa.

2. TlerpoB, O.A. Opranuyeckass xumus. Peaknum HykIeoQHILHOTO 3aMenicHHs [DIEKTPOH-
HBII pecypc]: yuebnoe nocodue / O.A. Ilerpos, E.M. KyBmmnona, O.I'. Xenepuna, JI.)K.
I'yceBa. — OnexrtpoH. naH. — MBanoso: UI'XTVY, 2010. — 56 c¢. — Pexum nocryna:
https://e.lanbook.com/book/4520. — 3ari1. ¢ skpaHa.

3. PeyroB, O.A. Opranuveckas xumus. B 4 4. U. 1 [DnekrpoHHslii pecypc|: yueOHHK /
O.A. Peyros, A.JL. Kypu, K.II. bytun. — DOnekrpon. gan. — Mocksa: MU3narensctBo "Jla-
OGoparopust 3HaHUI", 2017. — 570 c. — Pexum JOCTYTIA:
https://e.lanbook.com/book/94167. — 3ar. ¢ skpaHa.

4. PeytoB, O.A. Opranuveckas xumus. B 4 4. U. 2 [DnekrpoHHbI pecypc|: yueOHHK /
O.A. Peyros, AJL. Kypu, K.II. bytun. — DOnekrpon. gan. — Mocksa: WU3narensctBo "Jla-
OGoparopust 3HaHUI", 2017. — 626 c. — Pexum JOCTYTIA:
https://e.lanbook.com/book/94168. — 3ar1. ¢ sxpaHa.

5. Twurue, JI. JloMmuHO-peakiuu B OPraHMYECKOM CHUHTE3€ [DIEKTPOHHBIN pecypc]|: yueOHoe
nocobue / JI. Turue, I'. bpame, K. I'epuke; mox pen. JI. 1. benenpkoro; nep. ¢ anrin. JI. W.
benenrskoro, K. K. Ilununkoro, B. H. I'pamenunkoii, C. U. Jlyiikcaapa. — DIJIEKTpOH. JaH.
— MockBa: M3parensctBo "Jlaboparopus 3nanuit", 2017. — 674 c. — Pexxum poctyma:
https://e.lanbook.com/book/94100. — 3ar1. ¢ 3kpaHa.

HNuTtepHer-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 THCIMIIIHHbI

Jly11 ocBOEHMSI TIpOrpaMMbl OOYUYEeHHs M JJIsi BBHIIOJHEHUS] HAyYHO-HCCIIEeI0BaTEeIbCKUX pa-
00T M0 TeMe AUCCePTAIMM Ka)XIOMY aCIUpPaHTY MPEeI0CTaBICHO WHAMBHyalIbHOE pabouee MecTo,
000py/I0BaHHOE MPUTOYHO-BHITSDKHOM BEHTUJISIMEH, BOJOIPOBOAOM, BOJOOTBEICHHEM, BO3IYXO-
BOJIOM. ACNMPaHTBl UMEIOT BO3MOKHOCTb MCIIOJIb30BaTh MaT€PUAIbHO-TEXHUYECKHE CPENICTBA Jla-
OopaTopHii, B KOTOPBIX BBIIOJHAIOT KBaTU(UKALMOHHBIE U JUCCEPTAIIMOHHbBIE Pa0OTHI (OPrTeXHU-
Ka, peaKTHBBI, paCXO/IHbIE MaTepHalbl, JabopaTopHas Mocya, U3MEpUTEIbLHOE 000PYIOBAHUE).

OcHOBY MaTepuaIbHO-TEXHUYECKOI 0a3bl HHCTUTYTa COCTABJISIOT JBa IU(PPOBBIX MYJIbTH-
anepHbix Oypre-criekrpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKUI AU(PPaKTOMETP
Bruker D8 ADVANCE, pentrenosckuii nudpakromerp D2 PHASER, undpaxpacusiit ®ypbe-


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/

crektpometp Vertex 70 ¢ Paman npucraBkoii, nHppakpacHsiii dypbe-cnekrpometp Excalibar HE
3100 Varian, muxpoananuzatop Flash EA 1112 CHN-O/MAS 200, mukpoananuzatop Termo Flash
EA 2000 CHNS, DIIP-cnektpomerp ELEXSYS ES580, ycranHOoBKka HAHOCEKYHAHOTO UMIYJIBCHOTO
doronmza, xpomaromacc-criekrpomerp QP-5050A, xpomaTomacc-criekrpometp Agilent 5975 ¢ xu-
Muueckor nonuzanuent, TanaeMubiii TOF/TOF macc-cnexktpometp Ultra Flex, anexkTpoHHBI MUK-
pockon TM 3000 Hitachi, cnextpodayopumerp FLPS920 Edinburg Instruments, Y®/BU/I-
criektpomerp LAMBDA 35 u nusnskometp.

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



