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Pabouas mporpamma cocraBieHa B COOTBETCTBUM ¢ DeneparabHbIM rOCy1apCTBEHHBIM 00pa-
30BaTeNbHBIM CTaHJAPTOM BBICHIET0 0O0pa3oBaHMA IO HampaBieHHIO nmoarotoBku 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. Heau u 3axa4m y4eOHOH AUCHUIIMHBI

PaccmarpuBaeMasi TUCHMILIMHA OTHOCUTCS K OCHOBHBIM JHMCHUIUIMHAM TpPHU TOATOTOBKE
ACIUPAHTOB, 00yJArOIIMUXCs 10 Tpoduito Ou3ndeckast XuMUsL.

Heab0 uM3ydeHHsl TUCHUILUIMHBI SBISETCS NMPHOOpPETeHUE (QYHIAaMEHTAIBHBIX 3HAHUN |
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.

3amaun:

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 mucuumimHa b1.B.OJ1.4 «MexaHU3MBbl OpPraHMYECKUX PEAKIUN» BXOJIUT 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, 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 00YYalOIMMUCS B pe3yJbTaTe OCBOSHH psAfa TUCHMIUIMH (pa3esioB AUCIUILINH),
TaKUX Kak:

— Opranuueckast XuMusi;

— Teopernyeckre OCHOBBI OPraHMYECKOTO CUHTE3A;

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

— OCHOBBI CTEPEOXUMUM,

— XUMHS DJIEMEHTOOPraHUYECKUX 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

ITpouecc u3yueHuss AUCUUIUIMHBI «MeXaHM3Mbl OPraHMYECKHUX pEaKLMi» HalpaBiIeH Ha
(dbopMHUpPOBaHKE AIEMEHTOB CIEAYIOMUX KoMmmeTeHIui B cooTBeTcTBUU ¢ OOIl mo HampaBieHHIO
noarotoBku 04.06.01 Xumuueckue Hayku, mpodmis Ou3mdeckast XUMHSL:



HpOd)eCCMOHaJleble KOMnemenuuu .
> YMCHHUC TPOBOAUTHL aHAJIN3, CAMOCTOATCIIBHO CTAaBUTh 3aJdady HCCICOOBAHUA HanOoJee

aKTyaJbHBIX MpoOJIeM, HMMEIONIMX 3Ha4YeHHe [UIsi XUMHUYECKOW OTpaciid, TI'PaMOTHO
IUTAHUPOBATh OSKCIIEPUMEHT W OCYIIECTBIISTH €r0 Ha MPAKTHUKE, BIAJCHUE Oa30BBIMH
MPEJICTAaBICHUSIMH O TEOPETUYECKUX OCHOBAX OPraHWYEeCKOM XHMHUHU, MeXaHU3Max
OpraHWYECKUX  PEaKIuid, CTEPEOXUMHUHU,  XUMHUU  BJIEMEHTOOPTAHMYECKUX U
BBICOKOMOJIEKYIIAPHBIX coequnenuii (ITK-3);

[To okoOHYaHWM U3yYEHUS TUCHIUILIAHBI ACTTUPAHTHI JOHKHBI Oy IyT:
3name:

METOJIbl TOJYYEHHS], XUMUYECKUE CBOMCTBA M IMPAKTUYECKOE HCIIOIb30BAHUE OCHOBHBIX
KJIACCOB OPraHMYE€CKUX COCIMHEHUM;

TUIIOBBIE METO]IbI OPraHMYECKOTO CUHTE3a, UCIIOJIb3yeMbI€ PEareHThl 1 000pyI0BaHUE;
MEXAaHU3Mbl OCHOBHBIX OPraHWYECKUX PEAKIMM, NMOAXOJbl U METOJbl M3YyYECHHS MEXaHU3-
MOB,

BIIMSIHHE CTPOCHUS HA PEAKIIMOHHYIO CTIOCOOHOCTh OPraHUYECKUX COCTMHECHHUI,

(1)I/I3I/IKO'XI/IMI/ILICCKI/IG MECTOABI UCCIIEA0BAHNA CTPOCHUA OPraHUYCCKUX COGI[I/IHGHI/Iﬁ H opra-
HHYCCKHUX peaKHHﬁ.

Ymemes:

BBIOMPATh METO/IbI U PEAreHThl CUHTE3a OPIraHUYECKUX COCTUHEHUH;

IUTAHUPOBATh MHOTOCTAAUNHHBIA OPraHUYECKUil CUHTE3;

MIPOBOJIUTH pAa3JICICHUE CMECeH OpraHMYeCKHX BEHIECTB W HICHTU(UKAIUIO COCTaBa M
CTPOEHHUS C IOMOIIBI0 XUMHUUECKUX U (PU3UKO-XUMUYECKUX METO/I0B aHAJIN3a;
OCYILECTBIIATh IIOUCK METO/I0B NOJIYYEHUS U CBOMCTB OPraHMUECKUX COCTUHEHUH C MCIIONb-
30BaHMEM COBPEMEHHBIX 0a3 JAHHBIX U IOUCKOBBIX CUCTEM;

IIPOBOAUTH MOJEIMPOBAHUE XMMHUUECKUX PEAKIHI C UCIIOIB30BAHUEM IOJIY3IMIIUPUUYECKUX
Y HEOMITUPUYECKUX KBAaHTOBO-XUMUYECKUX METOJIOB.

Hmemsv onvim:

IUTaHUPOBAHUSA U IPOBCACHUS SKCIICPUMCHTOB OPraHU4CCKOTO CMHTE3A,

OYHCTKHU OPraHUYCCKHUX BCHICCTB U I/II[eHTI/I(i)I/IKaIII/II/I HUX CTPOCHUA C HUCIIOJIB30BAHHUEM XU-
MHUYECKHUX U (1)I/ISI/IKO-XI/IMI/I'-I€CKI/IX METO/I0B;,

HaIlMCaHUS HAYYHBIX OTYCTOB U cTaTel.

4. CTpyKTYpa U coJepKaHue Y4eOHOH IMCIUTIMHBI

OO0r111ast TPYA0EMKOCTD AUCIUIIMHBI COCTaBIsIeT 3 3aueTHbIe enuHuibl (108 yacos).

4.1. CTpyKTypa IMCOHILIHHBI

Ne | HammenoBanue O6beM yuebHol palboThl, U Bun
JUCLHUTIITUHBI Bcero Bcero N3 aynuTopHbIX CaMoOcCT. | UTOrOBOIO
aymutopH. | Jlekm. | JIa6. | IIpakr. | KCP | pabota | KOHTPOJIS
1 | MexaHu3Mbl OpraHu-
P! 108 36 18 - 18 36 36 3auer
YECKHUX PEaKIni
4.2. Copepxanue TUCUMIIIIMHBI
4.2.1. Pa3gebl AUCHUNJIMHBI U BUAbI 3AHATHI
Ne HanmeHnoBanue Bunbl yueOHoI paboThl U TPYIOEMKOCTb, U @OpMBI TEKYILETO
pa3ieiioB U TEM Bceero | Jlekn. | JIa6 | [Ipaktr | CP | KCP KOHTPOJIS
yCIIeBaeMOCTH
1 CtpykTypa U peakiuoH-

10 2 - 2 3 3 VYcTHBI rpynnoBoit

Hasl CIIOCOOHOCTb. OTpocC




OnekTpoHHBbIE 3D (HEKTHI

YCTHBIN rpynnoBoi

B OpPraHMYEeCKHX MoJIe- 10 2 2 3 3 oTpoc
KyJax.

3 Tunel peakuuii U Kiac- Y CTHBIN TPYNIIOBOM
cu(UKaIus peareHToB. 8 1 1 3 3 onpoc

4 Kuneruka u Ttepmoau- Y CTHBIN rpynnoBoi
HaMHUKa  OpPraHUYEeCKUX 9 1 1 3 4 OTpOC, pelIeHne
peaKkuuid. 3a1a4

5 XapakTepucTuka HHTEP- 9 1 5 3 3 Y CTHBIN rpynnoBon
MEJNAaTOB PeaKIuil. OIpoc

6 IlennHble  paguKanbHbBIE 9 2 1 3 3 Y CTHBIN TPYNIIOBOM
peaxiuu. OIpoc

7 HykneodunsHoe 3ame- YCTHBIH rpynmnoBoi
IIEHUE Yy HACHIIICHHOTO 9 2 1 3 3 ompoc
aToMa yriepo/a.

8 Peaknun snumMuHMpOBa- 10 5 5 3 3 Y CTHBIN TPYNIIOBOM
HUSL OTpoc

9 OnexTpoduapHOe U HYK- Y CTHBIN TpyNImoBoOi
neodUIbHOE 3aMelIeHUE 10 1 2 4 3 ompoc
B aQpOMATUYECKOM PSITY

10 | Peakuum 3yekTpoduiib- YcTHBIN rpynmnoBoi
HOTO TPHCOEIUHEHHUS K 12 5 9 4 4 OIIPOC, peIIeHne
KpaTHBIM yraepoa- 3ajaq
YIIEPOTHBIM CBSI3SIM.

11 | Peakuuu HyKiI€OpUIb- YCTHBIN rpynmnoBoi
HOTO TPUCOEAUHEHUS K 12 2 2 4 4 OTpOC, pelIeHne
KpPaTHBIM CBS3SIM. 3asa4

Bcero yacoB: 108 18 18 36 36

JIBOlHBIE YIIIEpO-YIIIEPOIHBIE CBA3U. TPONUHBIE YTIEPOA-YIIIEPOAHBIE CBA3H.

4.2.2 Conep:xaHue pa3aejioB U TeM JUCHHUIIHHBI

1. CtpyKTypa U peakiiOHHAas CIOCOOHOCTb.

XVMUYECKUE CBSA3M B OPraHUYECKHX COSAMHEHUAX. MeToJ MONEKYIsIpHbIX opbutaneit. Xa-
paKTepUCTUKA KOBAJICHTHBIX CBsizeil. CeMumonsipHas cBsa3b. [IpocThie yriepoa-yriepoaHbie CBSI3U.

2. DneKkTpoHHbIE AP PEKTH B OPraHMUECKUX MOJIEKYIax.

OO6mmue npeacraBaeHust 00 MEKTPOHHBIX 3P dexTax. DPPeKT noas U UHITYKTUBHBIA 3P (eKT.
O ekt conpspxenus. Dpdext cBepxconpspreHust. IPpdekT 00paTHOro CBEPXCOMPSIKEHHMS.

3. Tumnsl peakuuii ¥ KJ1accupUKaLUs PeareHTOB.

Knaccudukanus peakuuii. Knaccugukanus peareHToB.

4. KnHeTnka 1 TEpMOJMHAMUKA OPTAHUYECKUX PEAKIIUH.

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

5. XapakTepucTuka UHTEPMEINATOB PEAKLIUMN.

WuTepmenuatsl B MHOrOCTaIMNHBIX peaknusx. KapOokartnonsl. KapOanunonsl. Paaukainsl.
KapOensl. KapOeHneBbie CCTEMBI.




6. LlenHbie paauKaJIbHBIE PEAKIIUH.

Peakuuu pamukanbHOro 3aMmelneHus. Jlumurtupyromas cragus peakuuu. Jlumurupyromas
CTaZys U CEJIEKTUBHOCTh B PEAKLUHU XJIOPUPOBAHMS AJIKAHOB. |'aJlOr€HMpOBaHUE AJKaHOB APYTUMU
rajoreHaMu. VMIHUIIMUpOBaHWE M MHTHOMPOBAaHHUE LIENMHBIX paJuKalIbHBIX peakuuil. Peakiuu pagu-
KaJIbHOTO NpucoeuHenys. PagukanpHas 1enHas noJMMepu3atus.

7. HykiieoduinbHOE 3aMeIIeHHE Y HACBIILIEHHOT0 aToMa YIiiepo/a.

Hyxneodunsuoe 3amenienne. 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-
putens Ha npoTekanue SN2-peaknuii. PeakiimoHHast CmocOOHOCTh HYKICO(PHIOB U CKOPOCTh SN2-
peakuuii. MoHomosekyisapHoe HykieodunbHoe 3amemienne (SN1). Crepeoxumust SN1-peakiuii.
SN1-Peaknuu: peakumonnas cnocoobnocts. SN1-Peakuun: neperpynmuposku. SN1-Peakum: Bim-
stHUE TIpUpoabl yxoadiei 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 AJIeKTPOGMIBHOTO 3aMeleHus. Peaknnonnas cro-
coOHOCTh U BIUsAHUE 3aMecTuTeneil. OCHOBHBIC PEeaKINH IEKTPOPUILHOTO 3aMellleHusl B apoMa-
TUYECKOM PAILY. DICKTPOPHILHOE 3aMEIICHNE B MOJUIHMKINYSCKIX apOMATUIECKUX COCTMHEHUSX.
OnekTpodunpHOe 3aMelieHre B HEOCH30JIbHBIX aAPOMATUYECKUX COCIMHEHUSAXK. MeXaHu3Mbl HYK-
J€0(pUIBHOTO 3aMEILIEHUsI B apOMaTHUYECKOM PSILy.

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

Peakiuun 351ekTpo(uIbHOTO MPUCOETUHEHUs K ajKkeHaMm. BiusHue mpuponsl peareHra Ha
CKOPOCTb peakUuil 31eKTpO(UIBLHOIO MPUCOECIMHEHUS K ankeHaMm. PeaklMoHHas CIOCOOHOCTH
JIBOMHOM CBSI3M M HalpaBlieHHE 3JEKTPO(PUIBLHOrO NmpucoeauHeHus. Peaknuu 31eKTpopuiIbHOro
IPUCOEANHEHUS: NEeperpynnupoBku. CTEpeoXUMUs peakluuil 3JeKTpOoPUIBHOTO MPUCOEAUHEHMS.
Katnonnas nonumepuzanus. DIeKTpopHIbHOE MPUCOEIUMHEHUE K CONPSDKEHHBIM JTMeHaM. DJeK-
TpO(pUIBHOE MPUCOEIMHEHNE K allETUIICHAM.

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

HykneodunbHoe nprucoeMHeHUe K alkeHaM. Peaklinu KanTo-1aTUBHBIX M MYII-TYJIbHBIX 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 aCIMPaHTOB,

B) KOHTPOJIbHbIE MEPOIIPUATHS B Mpoliecce 0OyUYeHHsI U IO €r0 OKOHYAHUIO.

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

B y4eGHOM mporecce TPEeAyCMOTPEHO IIHPOKOE HCMOJNb30BaHHE AaKTHBHBIX H
MHTEPAaKTUBHBIX (OPM TMPOBEACHUS 3aHATUN (CEMUHAPOB B JAMAIOTOBOM pEXKUME, AUCKYCCUH,
KOMITBIOTEPHBIX CUMYJISALUH, pa30opa KOHKPETHBIX CHTyallUi, TPYNIIOBBIX AMCKYCCHI) B cOYeTa-
HUU C KOHKPETHOIN Hay4YHO-HCCIIe0BATEeIbCKON 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 HCCIEAOBATENM W CHELHMATMCTBI-IPAKTUKH, U
SIBJISIOIIMNACS OCHOBOM KOPPEKTUPOBKM MHIMBUAYaIbHBIX YU€OHBIX IUIAHOB acmupanTta. B pamkax
JUCLUIUIMHBI TPETYCMOTPEHBI BCTPEUHN ¢ POCCUMCKUMHU U 3apyO0eKHBIMU YUEHBIMHU.

[TpoBepka mpruoOpeTeHHBIX 3HAHHI, HABBIKOB M YMEHUH OCYIIECTBIISETCS MOCPEICTBOM OT-
YETOB ACIIUPAHTOB HA HAYYHBIX CEMUHApaxX U MHIUBUAYAJIbHOTO OOCYX/IEHUSA C PYKOBOIUTEIEM.

6. YueOHO-MeTOoquYeCKOoe o0eciieyeHrne cCaMOCTOATEIbHO padoThl AaCIUPAHTOB

Bunbl camocTosTensHON paboThI:

B JIOMAIIIHUX YCJIOBUSX, B UNTAIHHOM 3ajie OMOIMOTEKH, Ha KOMIBIOTEpPAX C AOCTYIOM K Oa-
3aM JaHHBIX U pecypcam MHTepHeTr, B 1abopaTopHsx ¢ JOCTYIOM K JIabopaTopHOMY 00OpYIOBa-
HUIO B pUOOpaM.

CamocrosTenbHas padoTa MOAKPEIUIseTcs Y4eOHO-METOIUYECKUM U HH(POPMAIMOHHBIM
oOecrieueHreM, BKIIIOYAIONIMM YUYE€OHHKH, Yy4eOHO-METOAMYECKHE MOCOOUs, KOHCIEKTHI JICKIIHA,
yueOHOe U Hay4dHOe ITPOrpaMMHOE obecrieueHue, pecypcesl HTepHeT.

1. OIIeHO‘lHLIe CpeacTBa AJisl TECKylero KOHTpPoJIid yCcrneBaeMocCTu, HpOMe)KyTOqHOﬁ aTTrecra-
UM 11O UTOIr'aM OCBOCHMA JUCHUITJIMHBI

Llenb KOHTpOJIA - OTy4YeHUE UH(POPMALMU O pe3ybTaTax 00y4yeHHs U CTENEHU UX COOTBET-
CTBUS pe3yjbTaTaM OOYy4EHHUS.

7.1. Tekyluii KOHTPOJIb
Texkymmii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKa YCBOEHHs y4eOHOro MaTepuaia, peryssp-
HO OCYILECTBIIIEMasl Ha NMPOTSHKEHUHU ceMecTpa. TeKyIuii KOHTPOJIb 3HaHUW yJaliuxcsi OpraHu30-
BaH KakK YCTHBIN rpynmnoBoii ompoc (YI'O).
Texymas camocTosiTeNnpHas padoTa acupaHTa HalpaBiIeHA Ha YriayOJIeHHEe U 3aKperuieHue
3HAHUH, U pa3BUTHE IPAKTUYECKUX YMEHUHN aCIIUPAHTA.

7.2. IlpomeskyTOUHAS aTTeCTALMS
ITpoMexyTouHass arrecTanusi OCYLLECTBISETCS B KOHLIE CEMECTpa M 3aBEpIIAacT M3y4eHUE
JUCHUIIIMHBI «MexXaHu3Mbl OpraHUYECKUX peakuuiiy. @opMa aTTecTaluy — 3a4er.

KoHTpoJibHbIE BONPOCHI K 3a4eTy:

1. Teopust akTUBHPOBAHHOI'O KOMILIEKCA (MEPEXOIHOTO COCTOsAHUS). IloBEpXHOCTh MOTEHIIU-
anbHOU 3Hepruu. CBoOO/MHAsA PHEPrusl aKTUBALUMU PEAKLUH, SHTAIBINSA U SHTPONMS aKTHUBALIUU.
VYpaBHenuss AppeHunyca U DpuHra.

2. MeTo/bl MCCTIETOBAaHUS MEXaHU3MOB OPTaHUYECKHUX peakiuid. [I[poMexyTOYHbIe YacTHIIBI,
UX PErucTpalys U OTHOCHUTENbHas cTaOMIbHOCTh. KuMHeTnueckue MeTosbl, N30TOMHbIE 3P HEKTH,
METO]T MEYEHBIX aTOMOB, METOJ] (JIOBYILIEK.

3. KucnotHocts u ocHOBHOCTb, Teopun bpencrena u Jlstouca. [punuun XKMKO. Dnekrpo-
(GUIBHOCTH M HYKJI€0(UIBHOCTb.

4. BausiHue cpesbl (IpUpObl paCTBOPUTEINS) HA PEAKIIMOHHYIO CIIOCOOHOCTbD.

5. CTpyKTypa OpPraHMYECKHX BEIIECTB M €€ CBsI3b C PEAKIIMOHHOW CMOCOOHOCTHIO. JIMHEH-
HOCTbh CBOOOJIHBIX »Hepruil. @opmasbHbII noaXxoa: ypaBHeHHe ['ammera u np. Jlnarnoctuka mMexa-
HU3MOB PEaKIHil B paMKax (GOpMalbHOTO MOAX0A.

6. MccnenoBaHue peakIMOHHON CHOCOOHOCTH TMONYIMIUPUUYECKUMH M HEIMIHPUUYECKUMHU
(ab initio) kBaHTOBO-XMMHUYECKHMHU METOIaMHU.

7. MexaHM3Mbl OpraHWYeCKUX peakiuid. Tumbsl paspbiBa XUMUUecKux cBsized. Knaccuduka-
1Sl peaklui, acCOlMaTUBHbIE, NUCCOIMATUBHBIE U CUHXPOHHBIE peakuuu. CioxHble (MHOroCTa-
JUIHbIE) MEXaHU3MBI, TUMUTHPYIOIIAs CTausl.

8. CBoOoIHO-paiKalIbHOE 3amerieHne Sg. CTaluu peakiuu: 3aposKacHIe (MHAIIMUPOBAHNE),
npojoinKeHue (pa3Butue) U oOpsIB 1enu. OTHOCUTENbHAsE CTAOMIBHOCTh MPOMEXYTOUYHBIX pajiuKa-
JIOB U MYTH peakuuu. PeaknmoHHasi cioCOOHOCTh PEareHTOB U CEJIEKTUBHOCTh peakiuu. AJITHIIb-



HOE M OCEH3WJIbHOE 3amellleHue. ABTOOKHCIIEHUE YrieBo1opoaoB. KuakodasHoe KaTaauTHUIECKOe
okucienue. MTHrubupoBanue nporecca. ApoMaTHIeCKOe paauKaibHOE 3aMeleHne SRAT.

9. DnekTpoduIbHOE TIPUCOCIMHEHHE K KpaTHBIM CBs3saM Ag. m-Kommiekc m kapOokaTHoH,
OTHOCHUTEIIbHAsl YCTOMYMBOCTD MocieaHero. [lpucoennnenre raloreHBoA0pOI0B, TajJoreHoB, TU-
parauus. OpueHTauust U cTepeoXxumMuueckuil pesynsrar. 1,2- u 1,4-Ilpucoenunenue K conpskeH-
HbIM queHam: 1,2- u 1,4-. Kunetnueckuii 1 TepMOAMHAMHYECKUN KOHTPOJIb. PaaukanbHoe npuco-
enuaenne Ag. HykieodunbHoe mpucoenHenne, peakuus Muxadis. J[MeHOBBIM CUHTE3 - peaKius
Hunbca-Anbaepa.

10. DnexTpodunbHOE 3amMelieHue B apeHax SgAr. MexaHu3M NMpHCOeTUHEHHUS-OTIICTICHHS.
T- ¥ G-KOMIUIEKCHI. DHEpreTuueckuii mpoduib peakuuu. JIuMutupyromas craans, U30TOMHBIN 3]-
dext. Opuenrupytomiee neiicrsue 3amectuteneii I u Il pona, snexTpoHHbIE Y3PPEKTHI: UHIYKINOH-
HBI, ME30MEpHBIN (COMPSDKEHUS), CTEPUUECKUE NPENATCTBUSA 3aMEIICHUIO B Opmo-TIOJOKEHHE.
CybctpaTHasi ¥ IO3UIIMOHHAS CETIEKTUBHOCTD, (PAKTOPHI MAPIUATBHBIX CKOpocTeld. OTHOCHTETbHAS
CTaOWIBHOCTh G-KOMIUIEKCOB. KUHETHYeCKUi M TEepMOJMHAMHYECKUI KOHTPOJIb peakuuu. |pso-
3aMelIeHHe.

11. HykreoduiisHOE 3aMeIICHHE Y HACKIIIEHHOTO (SP°-) aToMa yriaepoaa Sy. Kuueruka u me-
xaHu3M. BnusiHue ctpoenust cyOoctpata M peareHTa. BnmsiHue cpeabl (IpUpOIBI pacTBOPUTEIS).
HyxneodunpHOCTh peareHTa M 3JIEKTPOOTPULIATENLHOCTh yXoAsmend rpynmnsl, npuHiuun XMKO
[Tupcona. Crepeoxumus peakiuu: mexanusmbl Sy 1, Sy 2, Sy . HykneodunsHoe 3amenienue y Bu-
HUJIBHOTO (sz-) aToma yriepoja.

12. B-Otmennenune (dnumuHupoBanue). Mexanusmsl E£1, E2, E1cB. Ctepeocnennduunoctb
peakiuu, opueHTanus, npasuia 3aiiieBa u ['opmana. Biusaue ctpoeHus cydbcrpara, akTUBUPYIO-
e rpymnnbl. KOHKypeHIns OTIISTUICHHS U 3aMEeIIEeHUS.

13. Apomatudeckoe HykJeopuinbHOe 3amenieHue SyAr. HeakTuBupoBaHHOE 3amMeleHHe,
ApPUHHBIA MEeXaHU3M. 3aMelICHUS B COJSIX qua3onusi SyArl. AKTUBHpOBaHHOE 3aMenicHue. Mexa-
HU3M MPUCOEAUHEHUA-OTIIEIUICHUs. G-KoMiiekc. DHepreTuyeckuil mpoQuiib, JUMUTHPYIOLIAS
cranus. Bmusaue crpoenus cyOcTpara U mpupo sl HyKieohuia, HyKiIeodyra 1 pacTBOPHUTEIIS.

14. TlpucoenuHeHne Mo JBOMHBIM YTIIEPOJ-KUCIOPOIHBIM CBs3siM. HykneodunsHoe mpuco-
eAMHCHHUE K KapOOHMIICOICPIKAIIM COSAMHCHISIM. Peakius 3aMenieHus mpu KapOOHMIEHOM aToMe
yriaepojaa B albJErHAax M KeTOHAaX, KUCIOTaX W MX MPOU3BOIHBIX. DTepUUKALKI U KUCIOTHO-
KaTaJINu3uPYEMBbId THAPOIIU3 CIIOKHBIX 3(upoB, MexaHU3MbI Aac2, Aacl, Aal. IlenouHol ruapo-
JIN3 CIOXKHBIX 3(pUpoB, MexaHU3MBbI Bac2, Bacl, Bail.

15. Karanu3 opraHnueckux peakiuii: KUCIOTHO-OCHOBHBIHN, KOOPAUHAIIMOHHO-KOMIUIEKCHBIH,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIN, MeK(Da3HBIN, T€TEPOTCHHBII.

8. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnieyeHne Y4eOHOH TUCHUTITUHBI

OcHoBHasi iMTEpaTypa

1. Peyros, O. A. Oprannueckas xumusi: B 4-x 7. T. 1/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 567 c.

2. Peyrtos, O. A. Opraanueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. I1. Byrun
— M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 623 c.

3. Peyros, O. A. Opraanyeckast xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Byrun
— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 544 c.

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

5. Cmur, B. A. OcCHOBBI COBPEMEHHOTO OPIraHUYECKOTrO CHHTe3a. YuyeOHoe mnocodue /
B. A. Cmur, A. JI. lunsman. — M.: bunom. JIaboparopus 3nanuit, 2014. — 750 c.

6. Tpasenp, B. @. Oprannveckas xumus: ydyeOHOe mocobue s By3oB: B 3-ex 1. T. 1 /
B. ®@. TpaBens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 368 c.

7. Tpasenb, B. ®@. Opranuueckas xumus: ydyeOHoe mocoOue s By3oB: B 3-ex 1. T. 2 /
B. ®@. Tpasens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 517 c.

8. Tpamenp, B. @. Oprannveckas xumusi: yaeOHOe mocodue it By3oB: B 3-ex 1. T. 3 /
B. ®@. Tpasens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 388 c.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Wnuen, 3. OcHoBBI oprannyeckor crepeoxumun / O. Mmmen. — M.: bunom. Jlaboparopus
3Hanui, 2014. — 703 c.

JonosHuUTEILHAS JTUTEPaTypa
babkun, B. A. buomacca nMCTBEHHHUIIBI: OT XUMHUYECKOI'0 COCTaBa /10 MHHOBALIMOHHBIX MPO-
nyktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumona; otB. pen. A. A. CeMeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: M3n-Bo CO PAH, 2011. — 236 c.
bepaerr, . Xumudeckas cBs3b: miep. ¢ anri. / Jlx. bepuert. — M.: Mup; bunowm. JlaGopa-
Topus 3HaHuii, 2015. — 245 c.
l'ono6okoBa, T. B. HekonaencupoBaHHbIE BHUIIMHAJIbHBIE TPHA30JIbI: CIpaB.mocodue /
T. B. 'ono6okoga, JI. U. Bepemarun, P. I'. XKuros, B. H. Kixuses; ots. pea. A. U. Cmup-
HoB. — Upkyrck: UT'Y, 2012. — 133 c.
I'oncansec, K. Hanoctpyktypsl B onomenunuae / K. ['oncansec, K. Xans6epmranr, K. Jlo-
pencuH, JI. Haup — M.: bunowm. JlaGoparopus 3nanuii, 2013. — 520 c.
I'ycapoBa, H. K. Xumus anerunena: Hosele rmaBel / H. K. I'ycapoBa, A. M. Muxainesa,
E. 1O. llImuar, A. I'. Manskuna. — HoBocuOupck: Hayka, 2013. — 368 c.
XKayen, XK. buomeramnoopranuueckast xumus / XK. XKayen. - M.: bunom. Jlaboparopus 3Ha-
uuit, 2015. — 496 c.
Kosanenko, JI. B. buoxumuueckue OCHOBbI XMMHUHM OHMOJOTHYECKA AKTHUBHBIX BEIIECTB:
yuebHoe nocobue / JI. B. KoBanenko. - M.: bunom. JIaGopatopus 3nanuit, 2014 — 229 c.
Kysznenos, H. T. OcuoBsl HanotexHosoruu: yueOHuk / H. T. Ky3nenos, B. M. HoBoropriies,
B. A. XKab6pes, B. 1. Mapronus. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uokommo3utsl / A. K. Jlay, ®@. Xyceiin, X. Jlapau. — M.: burowm. Jla-
o6opartopus 3Hanui, 2015. — 392 c.
PomanoBckuii, b. B. OcHOBBI KaTanu3a: yueOHoe mocodue / b. B. PomanoBckwuii. — M.: bu-
HoM. JIaGoparopus 3Hanmii, 2015. — 172 c.
Peoxonkos, /. . Hanomatepuansr: yueOHoe mocodue / [I. U. Peokonkos, B. B. JIéuna,
3. JI. I3umurypu. - M.: bunowm. Jlaboparopust 3Hanwmii, 2014. — 365 c.
CemenoB, A. A. buonorudeckasi akTHBHOCTh NMPUPOAHBIX coeauHeHuit / A. A. CemeHOB,
B. I'. Kapues. — M.: MBO®HII, 2012. — 520 c.
CunbBepcreiin, P. Crnekrpomerpudeckass HICHTHU(UKALUS OPTaHUYECKUX COCIUHEHHN /
P. CunbBepcreiin, ®. Beodcrep, . Kumi. — M.: bunom. Jlabopatopus 3nanuii, 2014. — 557
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.
Connarenkos, A. T. [lectuuuasl 1 peryasTopbl pocTa: MPUKIIaJAHAs OpraHuyecKas Xumus /
A. T. ConnatenkoB, H. M. Konsnuna, A. Jle Tyan. — M.: bunom. JlaGopaTtopus 3HaHUH,
2014. - 223 c.
CrapoctuH, B. B. Matepuansl u MeTopl HAaHOTEXHOJOTHH: yuyeOHoe nocobue / B. B. Cra-
poctuH. — M.: bunowm. JIabopaTtopus 3nanuii, 2014. — 431 c.
Turue, JI. lomuno-peakiiuu B oprannyeckom cuntese / JI. Turue, I'. bpame, K. T'epuxke;
niep. ¢ anri. — M.: bunom. Jlaboparopust 3nanwuii, 2010. — 671 c.
Toncruko, I A. CmonsHble KHCIOTHI XBOMHBIX Poccuu. Xumwus, dapmakonorus /
I'. A. ToncrukoB, T. I'. Toncrukosa, 2. O. Wynen, C. E. Toncrukos, M. B. XBocTOB;
HNOX um. H. H. Bopoxuosa CO PAH. — HoBocuOupck: AkageMuueckoe M37aTelnbCTBO
«"eow, 2011. — 395 c.
Tpodumos, b. A. Xumus nuppona. Hoseie crpanunst / b. A. Tpodumos, A. Y. Muxanesa,
E. YO. llImuar, JI. H. Co6enuna. — HoBocubupck: Hayka, 2012. — 383 c.

20. XenpBuHKENb, J|. CHcTemMaTHyeckas HOMEHKJIATypa opranuueckux coeaunenuit / JI. Xemnb-

BUHKENb. — M.: bunowm. Jlaboparopus 3nanwmii, 2014, — 232 c.

21. Yepnona, C. B. dapmanieBtiueckas xumus: yueOHuk ais By3oB / C. B. UepHoBa; moz pen.

I'. B. Pamenckoii. — M.: bunom. JTabopartopus 3nanuii, 2015. — 472 c.



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

23. Dnpmenopoiix, K. Meramnooprannyeckas 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 3uanuii, 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 ¢. — 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. ¢ anriu. JI. W.
benenrskoro, K. K. Ilusnunkoro, B. H. I'pamenunxoii, C. U. Jlylikcaapa. — DJIEKTpOH. 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 «M3matenbpcTBo «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-BHITSKHOM BEHTUIISIMEH, BOJOIPOBOAOM, BOJOOTBEACHUEM, BO3AYXO-
BOJIOM. ACNMPaHTBl UMEIOT BO3MOKHOCTb MCIIOJIb30BaTh MaT€PUAIbHO-TEXHUYECKHE CPENICTBA Jla-
OopaTopHii, B KOTOPBIX BBIIOJHAIOT KBaTU(UKALMOHHBIE U JUCCEPTAIIMOHHbBIE Pa0OTHI (OPrTeXHU-
Ka, peaKTHBBI, paCXO/IHbIE MaTepHabl, TabopaTopHas ocyaa, U3MEPUTEIbHOE 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, undpakpacusiit ®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/

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

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