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Pabouast mporpamMmma cocrtaBiieHa Ha OCHOBaHWHU (elepaIbHBIX TOCYIapCTBEHHBIX 00pa3oBa-
TENBHBIX CTAHJIAPTOB K OCHOBHOW 00pa30BaTEIbHON MPOrpaMMe BHICIIET0 00pa30BaHUs MOATOTOBKH
Hay4YHO-TIEJarornyecKux KaJpoB B acnupanType no Hanpasienuto 04.06.01 Xumuueckue Hayku

PABOYAA ITPOTPAMMA PACCMOTPEHA U OJIOBPEHA nHa 3aceganuu Y4eHOIO COBe-
ta UpNX CO PAH nporokon Ne 5 ot 19 mas 2015 1.

3aB. aCIUPAHTYPOH K.X.H. > T.H. Komaposa

1. Hesu u 3axa4m y4eOHOH AUCHUIIIMHBI

PaccmaTpuBaeMas IucHUIUIMHA ABIsETCS (PaKyIbTaTUBHOW B MOATOTOBKE acCHHUpPaHTOB, 00Y-
qarormuxcs 1o npodmro 02.00.08 Xumus 31eMeHTOOPTraHNYIEeCKUX COSAMHCHHIM.

Heabio u3ydeHus AUCHUIUIMHBI aCIUpPAHTAMU SIBISETCA NpUOOpeTeHue (PyHIaMEHTaTbHBIX
3HaHUH M MPAKTHYECKHX HABBIKOB B OOJIACTH OPTaHMYECKOW XMMHUH, MPHOOpPETCHNE 3HAHMIA, HEOO-
XOJIMMBIX JIJISl PEIlIeHus 3a/1a4, CBA3aHHBIX C OPTaHUYECKON XMMHEH, CIIOCOOHBIX K MHHOBAIMOHHOMN
JESITEIBHOCTH B COOTBETCTBYIOIIEH 00JIaCTH OPraHUYECKOW XMMUU U B CMEKHBIX 00JIaCTAX HAyKU U
BBICIIIEr0 00pa30BaHUs.

3agauyu AMCHMILINHBIL

e (opmupoBaHUE MPEJCTABICHUN O MEXaHU3MaX OPTaHUUECKUX PEaKIIUIA;
® O3HAaKOMJICHHE C TUTIAMH PEAKIUK M KJIacCH(HUKAINEH peareHTOB.

2. MecTto aucuuiiinHel B ctpykrype OOII

2.1. YyeOnas mucuuminaa b1.B.J[B.1.2 «MexaHuU3Mbl OpraHMYECKHX pEaKIUii» BXOAUT B
BapHaTUBHYIO YacTh MEXIUCIMILIMHAPHOTO podeccuonanbHoro moaymist OOIL.

2.2. lanHasi mporpaMMa CTpPOUTCS Ha MPEEMCTBEHHOCTH MPOTPaMM B CHCTEME BBICIIETO
oOpa3oBanusi M mpenHasHadeHa st acnupantoB HMpUX CO PAH, mpomenmux ycnemHoe
oOydeHue Mo MporpaMMe MOJATOTOBKM MAaruCTpOB WM crelnuanucToB. OHa OCHOBBIBAeTCS Ha
MOJIOKEHHUSAX, OTPAXKEHHBIX B YyUEeOHBIX MpOrpaMMax yKa3aHHBIX YypoBHeH. [l ocBoeHus
TUCIUIIIMHBL  «MeXaHU3Mbl  OpraHMYeCKUX peakluil» TpeOyroTcs 3HaHUS W yMEHHS,
npuoOpeTeHHbIE 00YUaIOIIMMUCS B pe3yJIbTaTe OCBOCHUS psia JUCIUIUIMH (Pa3/ieJoB AUCITUTUINH),
TaKUX KaK:

— Opranunueckast XUMUS

— TeopeTnyeckue OCHOBBI OPraHMYECKOI0 CUHTE3A,

— OUBHKO-XUMHUYECKHE METO bl HCCIIEIOBAHUS CTPYKTYPHI BEIIECTB,

— OCHOBBI CTEPEOXUMUH,

— XUMUSA 3JIEMEHTOOPTaHUYECKUX COEIUHEHMI

— XUMHUSI BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN

— KBaHTOBas xumus

2.3. JuctummHa «MexaHU3Mbl OPraHUYeCKUX peakiuii» HeoOXoauMa MpH MOATOTOBKE BBI-
MYCKHOW KBATM(PUKAIIMOHHON pabOThI aCMpaHTa U MOATOTOBKE K cllaue KaHIUATCKOTO dK3aMEeHa.

3. TpeboBanus K pe3yJbTaTaM 0CBOCHHUS THCIMIJIUHBI

[Tponiecc wm3ydeHHs AUCHUIUIMHBI «MeXaHU3MBI OpPTaHUYECKUX PEaKIHi» HamNpaBiIeH Ha
(dbopMHpOBaHUE FIEMEHTOB CIEAyIONMX KoMmeTeHlui B cootBeTcTBUU ¢ OOII nmo HampaBieHuio
noarotoBku 04.06.01 Xumuueckue HayKu:

Ilpogpeccuonanvnvie komnemenyuu':

» yMEHHE NMPOBOJIUTH aHAIN3 M OTOOp 3adad M MpoOJIeM, CaMOCTOSTEIbHO CTaBUTH IIETh
UCCIIeJ0BaHHs HauOoJIee aKTya bHBIX MpooieM, nMeroiux 3HaueHue ([1K-3).



[To OKOHYaHWM U3YYCHUS JUCIMILTAHBI ACTUPAHTHI JIOJDKHBI Oy TyT:
3name:

METOJIbl TOJIYyYEHHSI, XUMUUYECKHE CBOMCTBA M IMPAKTUYECKOE MCIOJIH30BAHUE OCHOBHBIX
KJIACCOB OPraHMYE€CKUX COCIMHECHUM;

TUIIOBBIE METO]IbI OPraHMYECKOTO CUHTE3a, UCIIOJIb3yeMbI€ PEareHThl 1 000pyI0BaHUE;
MEXAaHU3Mbl OCHOBHBIX OPraHWYECKUX PEAKIUM, MOAXOAbl U METOJAbl MU3yYCHUS MEXAHU3-
MOB,

BIIMSIHHE CTPOCHUS HA PEAKIIMOHHYIO CTIOCOOHOCTh OPraHUYECKUX COCTUHECHH;
(PUBUKO-XMMHUYECKHUE METOJIBI UCCIICIOBAHUS CTPOCHUSI OPTaHUYECKUX COCIMHEHHUH U opra-
HUYECKUX PEaKIUK;

Ymemes:

BbIOMPATh METO/IbI U PEAr€HThl CUHTE3a OPIraHUYECKUX COEIMHEHUH;

IJIJAHUPOBATh MHOTOCTaAVMHBIA OPraHUYECKUM CUHTES;

MIPOBOJIUTH pAa3JICIeHUE CMECeHl OpPraHMYeCKHUX BEIIECTB M HACHTU(HUKAIMIO COCTaBa H
CTPOCHUS C MOMOIIBIO XUMUYECKHX M (PU3UKO-XUMUYECKUX METOJIOB aHAIIN3A;
OCYILIECTBIIATh IOMCK METOZOB IOJIY4EHHs U CBOMCTB OPraHUYECKUX COCIUHEHUM C HCIIOJb-
30BaHMEM COBPEMEHHBIX 0a3 JaHHBIX U IOUCKOBBIX CUCTEM;

IIPOBOJIUTH MOJEIMPOBAHUE XMUMHUYECKUX PEAKIUN C UCIIOJIB30BAHUEM ITOITYIMIIMPUYECKHUX
Y HEOMITMPUYECKUX KBAHTOBO-XUMUYECKUX METOJIOB;

Hmemsb onvim:

IUTaHUPOBAHUSA U IPOBCACHUS SKCIICPUMCHTOB OPraHUYCCKOTO CMHTE3A,

OYHCTKHU OPraHMYCCKHUX BCHICCTB U I/IILCHTI/I(i)I/IKaIII/II/I HUX CTPOCHHUA C HUCIIOJIB30BAHHUEM XU-
MHNYCCKHX U (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX MCTOLOB,

HaIlMCaHUS HAYIHBIX OTYCTOB U cratei

4. CTpyKTYpa H cofepKaHue Y4eOHOH IMCIUTIMHBI

OO0r111ast TPYA0EMKOCTD AMCIUIIMHBI COCTABIISIET 2 3a4€THbBIC eANHHIIbI (72 Yaca).

4.1. CTpyKTypa IMCIHIIIHHBI

Ne | HammenoBanue O6beM yuebHOl paboThI, U Bun
JUCITUTIIAHBI Bcero Bcero W3 aynutopHbIX CaMocCT. | HITOTOBOTO
aymutopH. | Jlekm. | JIa6. | IIpakr. | KCP | pabota | KOHTPOJIS
1 | MexaHu3mbl OpraHy- 72 36 36 i i ) 36 3auer
YECKUX peakuui
4.2. Conep:xaHue TUCHHUILINHBI
4.2.1. Pa3nesbl JMCHUIIMHBI U BUABI 3aHATHI
Ne HanmeHnoBanue Bunbl yueGHoI paboThl U TPYI0EMKOCTb, U @OpMBI TEKYILETO
pa3eiioB U TEM Bceero | Jlekn. | JIa6 | [Ipakt | CP | KCP KOHTPOJIA
yCIIeBAa€MOCTH
1 CrpykTypa U peakuUnOH- 6 3 ) ) 3 ) Y CTHBIN TPYNIIOBOM
Hasl CIIOCOOHOCTb. Ompoc
2 OneKkTpoHHbIe 3P (PEKTHI VY CTHBIN rpynnoBoi
B OpPraHMYECKHX MOJIe- 6 3 - - 3 - OTIpoC
KyJIax.
3 Tunsl peakuuii U Kjac- 6 3 ) i 3 i YCTHBIN rpynnoBoi
cU(UKaIMs PeareHTOB. OIpoc
4 Kunernka u Ttepmoau- YCTHBIN rpynnoBoi
HaMHKa  OpPraHHYECKUX 8 4 - - 4 - OIPOC, pELIEHUE
peaKkuuid. 3a1a4




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

6 lennble  pagukaibHbBIC 6 3 3 Y CTHBIN rpynnoBoi
PEaKIHH. 0TIpOC

7 HykneopunpHoe 3ame- Y CTHBIN TPYNIIOBOM
[ICHWE Y HACBIIICHHOTO 6 3 3 OT1poC
aToMa yriepoja.

8 Peaknun snumMuHMpOBa- 6 3 3 Y CTHBIN TPYNIIOBOM
HUSL OIpoc

9 OnexTpounpHOe U HYK- Y CTHBIIN TpynmoBoi
neoduIbHOE 3aMelIeHue 6 3 3 ompoc
B aQpOMATUYECKOM PSITY

10 | Peakuum »snexTpoduiib- Y CTHBIN TPYNIIOBOM
HOTO TPHCOEIUHEHHUS K 8 4 4 OIIpOC, peIIeHne
KpaTHBIM yraepoa- 3ajaq
YIIEPOTHBIM CBSI3SIM.

11 | Peakuuu HyKiI€OpUIb- VY CTHBIN TPyNIIOBOM
HOTO TPUCOEAUHEHUS K 8 4 - - 4 - OTpOC, pelIeHne
KPaTHBIM CBSI3SIM. 3amad

Bcero yacoB: 72 36 - - 36 -

4.2.2 Conep:xkaHue pa3aejioB U TeM TUCIHHIIHHBI

1. CTpykTypa 1 peakiiMOHHasi CHOCOOHOCTb.

XYMUYECKUE CBSA3M B OPraHUYECKHX COCAMHEHUAX. MeToJ MONEKyNIsSIpHbIX opOuTanei. Xa-
paKTepUCTUKA KOBAJICHTHBIX CBsizeil. CeMuromnspHas cBsa3b. [IpocThie yriaepoa-yriepoaHbie CBSI3U.
JIBOIiHBIE YIIIepOA-yIIIepOAHbIE CBA3U. TpONHbIE YIIIepOA-YIIIEpOAHbIE CBS3U.

2. DneKTpoHHbIe AP HEKTH B OPraHMUECKUX MOJIEKYax.
OO6mue npeacraBaeHust 00 MEKTPOHHBIX AP dexTax. DPPeKT noas U UHITYKTUBHBIA 3P eKT.
Dddext conpsuxenus. DPdexT cepxconpsixkerus. IPheKkT 00paTHOrO CBEPXCOMPSIKEHUS.

3. Tumnsl peakuuii ¥ KJI1accu(UKaLUs PeareHToB.
Knaccudukanus peakuuii. Knaccugukanus peareHToB.

4. Kunetuka v TepMOJMHAMHMKA OPTaHUYECKUX PEAKIUH.

Kunerndeckoe ypaBHeHHE. MOJIEKYISIpHOCTh peakuuu. [IoHATHE O TMMUTHPYIOIIEH CTaguu
peakuuu. TeroBoit addext peakmuu. [lepexomnoe cocrositaue. Katanws u CKOpPOCTh PEaAKIUU.
TepMoaMHAMUYECKUI U KHUHETUUECKUN KOHTPOJIb PEAKIUU.

5. XapakTepucTuka MUHTEPMEIUATOB PEAKLIAMN.
WuTepmenuatsl B MHOrOCTaIuNHBIX peakinusx. KapOokartnonsl. KapOanunonsl. Paaukansl.
KapOensl. KapOeHneBbie CHCTEMBI.

6. LlenHble paguKaabHbIE PEAKIUH.

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

7. Hykieo¢unbHOe 3aMelIeHre Y HACHIILIEHHOTO aToMa yriiepoJa.

HyxneopunsHoe 3amenienue. bumonexynsapruoe nykieodunpbaoe 3amenienne (SN2). Onenka
BIIMSIHUSL U3MEHEHUS YCIOBUH Ha MPOTEKaHUE peakuuu. BiausiHue npupoibl 3aMecTUTENeH, CBI3aH-
HBIX C aTaKyeMbIM aTOMOM, Ha PEaKIIMOHHYIO CIIOCOOHOCTH cyOcTpara. BiusHue npuposl pacTBo-




putens Ha mporekanue SN2-peaknuii. PeakiimonHas cmocoOHOCTh HYKICO(DHUIOB U CKOPOCTh SN2-
peakuuii. MoHoMoneKkyasipHoe HykieopuinbHoe 3amenieHne (SN1). Crepeoxumus SN1-peakiuii.
SN1-Peaknuu: peaknuonHas crocobHoctb. SN1-Peakmuu: neperpynnupoBku. SN1-Peakiuu: 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 PAIY. DICKTPOPHILHOE 3aMEIICHNE B MOJUIUKINYECKIX apOMATUYECKUX COCTMHEHUSX.
OnekTpodunpHOE 3aMelieHre B HEOCH30JbHBIX APOMATUYECKUX COEIMHEHUSXK. MexaHu3Mbl HYK-
J1€0(pUIBHOTO 3aMEILEHUsI B apOMaTHUYECKOM PSILy.

10. Peakuu 31eKTpopUIBLHOTO NMPUCOESIUHEHHSI K KPATHBIM YIJIEPO-YIJIEPOIHBIM CBA3SIM.

Peakiuu 351eKTpo(UIbHOTO MPUCOEIUHEHUs K ajKeHaM. BiMsHue mpupojbl peareHra Ha
CKOPOCTb peakUuil 31eKTPO(UIBLHOIO NPUCOEIMHEHUS K ankeHaMm. PeaklMoHHas crocOOHOCTh
JIBOMHOM CBSI3M M HalpaBlieHHE 3JEKTPO(PUIBLHOrO NmpUcoeauHeHus. Peakiuu 31eKTpoduiIbHOTO
IPUCOEANHEHUS: NEeperpynnupoBku. CTEpeoXuMus peakuuil 3JeKTpOoPUIBHOTO MPUCOEAUHEHMS.
Katnonnas nonumepuzanus. DIeKTpopHIbHOE MPUCOEIUHEHUE K CONPSDKEHHBIM JTMeHaM. DJeK-
TpO(pUIBHOE MPUCOEIMHEHNE K allETUIICHAM.

11. Peakuuu HyKI€O(pHIBHOTO MIPUCOCTUHEHUS K KPATHBIM CBS3SIM.

HykneodunbHoe npucoeuHeHue K ankeHaM. Peakliuy KanTo-1aTUBHBIX U MYII-TYJIbHbBIX aj-
KeHOB. [Ipucoenuuenns Kk COeIMHEHNAM, COIEpKAIIUM JABOMHYIO CBA3b yriepoa-rerepoarom. I1pu-
COCIMHEHHE K allETUIICHOBBIM CUCTEMAaM.

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

TexHonorust mporecca o0yyeHus Mo JUCHMILIMHE BKIIOYaeT B cels cieqyronme oopazoBa-
TEJIbHbIE MEPOTIPUATHSL:

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

0) camocTosTeNbHas paboTa aCIMPaHTOB,

B) KOHTPOJIGHBIE MEPOTIPUSATHS B TIPOIIECCE OOYICHHUS U 110 €T0 OKOHYAHUIO;

r) 3a4eThl B 3 U 4 cemMecTpax.

AyIUTOpHBIE 3aHITHS MPOBOISATCS B MHTEPAKTHBHON (OpPME C MCIOIH30BAaHUEM MYIJIbTHME-
TuitHOTO obecredeHus (HOYTOYK, TPOEKTOD).

B yuebHOM mpomecce OPEeIyCMOTPEHO IIMPOKOE HCIONb30BaHHE AKTUBHBIX U
UHTEPAKTUBHBIX (OPM TNPOBENCHMS 3aHATUH (CEMHHApPOB B JMAJIOIOBOM pEXHME, JAUCKYCCHH,
KOMITHIOTEPHBIX CHMYJISIIIUH, pa30opa KOHKPETHBIX CHTYalllid, TPYIMIIOBBIX JAMCKYCCHI) B COYETa-
HUHM C KOHKPETHOW Hay4YHO-HCCJIEI0BaTENbCKON paboTol B 001acTu Xxumuu. OJHON M3 OCHOBHBIX
aKTHBHBIX ()OPM OOyUYEHUs, CBA3AHHBIX C BEACHHUEM TOTO BHJA (BUIOB) AEATEILHOCTH, K KOTOPHIM
TOTOBUTCS aCUPAHT (HAYYHO-UCCIEI0BATEIbCKON M HAyYHO-TIEIarOTHYECKO), SIBIISICTCS CEMUHAP,
K paboTe KOTOpPOTO TPHBIICKAIOTCS BEAYIINE WCCIEAOBATEIM W CHEIHATHCTHI-TPAKTHKH, W
SBJISIOIIMNACS OCHOBOM KOPPEKTUPOBKM MHIMBUAYabHBIX YUeOHBIX IJIAHOB aclnupaHTta. B pamkax
JVICIIATUTHHBI TTPETyCMOTPEHBI BCTPEUH ¢ POCCHICKUMH U 3apyOe)KHBIMH YUEHBIMH.

ITpoBepka mpruoOpeTeHHBIX 3HAHHI, HABBIKOB U YMEHUI OCYILECTBIISETCS MMOCPEICTBOM OT-
YETOB ACIIUPAHTOB HA HAYYHBIX CEMUHApaxX U MHIUBUAYAJIbHOTO OOCYXIEHUS C PYKOBOIUTEIEM.



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI ACMIUPAHTOB.

Bunbl camocTosTenbHON paboThI:

B JIOMAIIIHUX YCJIOBHUSX, B YATATHHOM 3ajie¢ OMOIMOTEKH, Ha KOMIBIOTEPAX C JOCTYIOM K Oa-
3aM JaHHBIX U pecypcam HMHTepHeT, B 1ab0opaTopusx ¢ JIOCTYIOM K JabopaTopHOMY 00OpyAOBa-
HUIO U TpuOopam.

CamocrosTenbHas padoTa MOAKPEIUIseTcs y4eOHO-METOIUYECKUM U HH(DOPMAIIMOHHBIM
oOecrieueHreM, BKIIOYAIOIUM YYeOHHKH, y4eOHO-METOIUYECKHE IOCOOUs, KOHCIEKTHI JICKLUH,
y4eOHOe M Hay4HOE IporpaMMHOe obecnedeHne, pecypcsl HTepHeT.

7. OueHOYHBIE CPeICTBA JJIsl TEKYIero KOHTPOJISI YCIIeBaeMOCTH, POMEKYTOUHOI aTTecTa-
MU 110 UTOTaM OCBOEHMS TN CHUTITTHHBI

Llenb KOHTpOJIA - OTy4YeHHE UH(POPMAIIMU O pe3yiabTaTax OOy4eHHs U CTETIeHH UX COOTBET-

CTBUS pe3yJIbTaTaM OOY4EHHUS.
7.1. Tekyluii KOHTPOJIb

Texymuii KOHTPOIIb yCIIEBAEMOCTH, T.€. MPOBEPKA YCBOCHHs yueOHOT0 MaTepuana, perysp-
HO OCYILECTBIIsIEMasl Ha NMPOTSHKEHUHU ceMecTpa. TeKyIuii KOHTPOJIb 3HAaHUM y4allluxcs OpraHu3o-
BaH KakK YCTHBIN rpymnmoBoii ompoc (YI'O).

Texymas camoctosiTenbHas padoTa acupaHTa HampaBieHa Ha YIiayOJIeHHE W 3aKperuieHHe
3HaHW, U pa3BUTHE NPAKTUYECKUX YMEHHUM aCTIMpPAHTA.

7.2. IlpomeskyTOUHAS aTTeCTALMSA

[IpomexxyTouHasi arrecTalusi OCYLIECTBIIAETCS B KOHIIE CEMECTpa M 3aBEpUIACT HU3YyUYCHHE

JUCHUIUIMHBI «MexaHu3Mbl OpraHuyecKux peakuuiny. @opma arrectauuu — 3a4eT.

KoHTpoJibHBIE BONIPOCHI K 3a4eTy:

1. Teopust akTUBHPOBAHHOT'O KOMILIEKCA (MEPEXOIHOTO COCTOsAHUS). IloBEpXHOCTh MOTEHIIU-
anbHOU 3Hepruu. CBoOO/IHAsA PHEPrusl AKTUBALMM PEAKIUH, SHTAJIBIUS U SHTPOIHUS aKTUBALUU.
YpaBHenuss AppeHuyca u DpuHra.

2. MeTo/ibl MCCTIETOBAaHUS MEXaHU3MOB OPTaHUYECKHUX peakiuid. [[poMeXyTOUHbIe YacTHIIBI,
UX PErucTpalys U OTHOCHUTENbHas cTaOMIbHOCTh. KuHeTnueckue MeTosbl, N30TONMHbIE 3P PEKTH,
METO]T MEYEHBIX aTOMOB, METOJ] (JIOBYILIEK.

3. KucnotHocts u ocHOBHOCTb, Teopun bpencrena u Jlstouca. [punuun XKMKO. Dnekrpo-
(GUIBHOCTH M HYKJI€O()UIBHOCTD.

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

5. CTpyKTypa OpPraHMYECKHX BEIIECTB M €€ CB3b C PEaKIMOHHOW CIIOCOOHOCTHIO. JIMHEH-
HOCTbh CBOOOJIHBIX »Hepruil. @opmasnbHbIi noaxoa: ypaBHeHHe ['ammera u np. Jlnarnoctuka mMexa-
HU3MOB PEaKIHil B paMKax (GOpMalbHOTO MOAX0A.

6. McciaenoBaHue peakIMOHHON CHOCOOHOCTH TMOJYIMIMPUUYECKUMH M HEIMIHPUUYECKUMHU
(ab initio) kBaHTOBO-XMMHUYECKHMHU METOIaMHU.

7. MexaHu3Mbl OpraHu4eckux peakiuii. TwUrbl pa3pbiBa XuMudeckux cBszeil. Kimaccuduka-
1Sl peaklui, acCOlMAaTUBHbIE, AUCCOIMATUBHbIE U CUHXPOHHBIE peakuuu. CioxHble (MHOrOCTa-
TUIHBIC) MEXaHU3MBI, TUMUTHPYIOIIAsT CTAIHS.

8. CBoOoIHO-paiuKalIbHOE 3amerieHrne Sg. CTaluu peakiuu: 3aposKacHue (MHAIMUPOBAHNE),
npojoinkeHue (pa3Butue) U oOpsIB 1en. OTHOCUTENbHAs CTAOMIBHOCTh MPOMEKYTOUHBIX PajiKa-
JIOB U MYTH peakuuu. PeaknmoHHasi cioCOOHOCTh PeareHTOB U CEJIEKTUBHOCTh peakiuu. AJITHIIb-
HOe U OEH3WJIbHOE 3aMelleHHe. ABTOOKUCIIEHUE YIIIeBOIOPOIoB. JKuakodazHOe KaTaIuTHYECKOe
okucnenue. MHarubupoBanue nporecca. ApoMaTHIECKOE paIuKaIbHOE 3aMelIeHne SRAT.

9. DnexTpodunbHOE MPUCOSANHEHHE K KpaTHBIM CBsi3saM Ag. m-Komrmieke n kapOOKaTHOH,
OTHOCHUTEIIbHAsl YCTOMYMBOCTD MocienHero. [lpucoennuenue raaoreHBo0pO0B, TaloreHoB, TH-
patauust. OpueHTanust U cTepeoXuMuueckuil pesynsrar. 1,2- u 1,4-Ilpucoenunenue x conpskeH-
HbIM queHam: 1,2- u 1,4-. Kunetnueckuii 1 TepMOAMHAMHYECKUN KOHTPOJIb. PaaukanbHoe npuco-



enquHenne Ag. HykneodunsHoe nmpucoeaunenue, peakius Muxasst. [[MeHoBbIN CHHTE3 - peaKius
Hunbca-Anbaepa.

10. DnexkTpoduiibHOE 3aMelieHne B apeHax SgAr. MexaHu3M NMpUCOEeTUHEHUS-OTUICTIICHUSI.
T- ¥ G-KOMIUIEKCHI. DHEPreTUIeCKUi poduibh peakiun. JIMMUTUpYIOIas CTaaus, U30TOMHBIN 3 ]-
dext. Opuenrupytomiee neiicrsue 3amectuteneii I u Il pona, snexTponnsie 3pPeKTh: HHAYKIIUOH-
HBI, ME30MEpHBIN (COMPSHKEHUS), CTEPUUECKUE NPENATCTBUSA 3aMEIICHUIO B Opmo-TIOJOKEHHE.
CybcTpaTHasi ¥ TO3UITMOHHAS CETIEKTUBHOCTD, (PAKTOPHI MAPIUATBHBIX CKOpocTeld. OTHOCHTETbHAS
CcTaOUIIBHOCTh G-KOMIUIEKCOB. KuHeTHueckuid U TepMOJIMHAMUYECKHI KOHTPOJIb peakiuu. |pso-
3aMelleHHE.

11. HykneodunbpHOE 3aMeIICHUE Y HACHIIIIEHHOTO (Sp3-) aTtoma yriepoaa Sy. Kunetnka u me-
xaHu3M. Brnusinue ctpoeHust cyOctpara u peareHta. BiusiHue cpenbl (IpUpOIbI pacTBOPUTEINS).
HyxneopunbHOCTh peareHTa M 3JEKTPOOTPUIATENHHOCTh yXOAAIIeH rpynmnel, npuHiun KMKO
[Tupcona. Crepeoxumus peakiuu: mexanusMbl Sy 1, Sy 2, Sy . HykneodunsHoe 3amenienre y Bu-
HUJIBHOTO (sz-) aToma yriepoja.

12. B-Otmennenune (dnumuHupoBanue). Mexanusmsl E£1, E2, E1cB. Ctepeocnennduunoctsb
peaxiyu, opueHTanus, npaswia 3aiinesa u ['opmana. Bausiaue crpoenus cyOcTpaTa, akTHBHPYIO-
nue rpynnsl. KOHKypeHIus OTHIETICHUS ¥ 3aMEIICHHUS.

13. Apomarndeckoe HykiIeoduiapbHOe 3amemeHue SyAr. HeakTmBupoBaHHOE 3aMellcHUE,
aApUHHBINA MeXaHu3M. 3aMelleHHs B cosX aua3onust SyArl. AKTUBHpOBaHHOE 3aMmerieHue. Mexa-
HU3M TPHCOCIMHCHUS-OTIICIUICHUS. G-KoMIieke. DHepreTuueckuil mpoQuiib, JIMMHATHPYIOMIAS
cragus. BnusiHue cTpoeHus cyocTpara M mpupo bl Hykieoduia, Hykieodyra u pacCTBOPHUTEIIS.

14. TlpucoenuHeHne Mo JBOMHBIM YTIIEPOJ-KUCIOPOIHBIM CBs3siM. HykneodunsHoe mpuco-
eMHCHHE K KapOOHMIICOISPIKAITNM COSAMHCHISIM. Peakius 3aMenieHus mpu KapOOHMIEHOM aToMe
yriaepojaa B albJerHAax M KeTOHaX, KUCIOTaX U MX MPOU3BOJIHBIX. DTepuUUKALUSI U KUCIOTHO-
KaTaJIu3uPYEeMBbId THAPOIIU3 CIIOXKHBIX 3upoB, MexaHU3Mbl Aac2, Aacl, Aakl. IlenouHol ruapo-
JIN3 CIOXKHBIX 3(pUpoB, MexaHU3MBbI Bac2, Bacl, Bail.

15. Karanu3 opraHnueckux peakifii: KUCIOTHO-OCHOBHBIHN, KOOPAUHAIIMOHHO-KOMIUICKCHBIMH,
OKHUCJIUTETbHO-BOCCTAHOBUTENbHBIN, MeK(Da3HBIN, T€TEPOTCHHBII.

8. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o00ecnieyeHne y4eOHOH TUCIUTITUHBI

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 3nanuii, 2014. — 623 c.

3. Peyros, O. A. Opraanueckast xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypm, 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. II. Bytun
— M.: bunowm. Jlabopatopust 3nanuii, 2014. — 726 c.

5. Cwmur, B. A. OCHOBBI COBPEMEHHOI'0 OPraHMYECKOTO CHHTEe3a. YueOHoe mocobue / B. A.
Cwmur, A. /1. Juneman. — M.: bunowm. JlaGoparopus 3nanuii, 2014. — 750 c.

6. Tpasenp, B. ®. Opranndeckas xumusi: yaeoHoe mocodue it By3oB: B 3-ex T. T. 1 / B. ®@.
Tpasens. — M.: bunom. JlaGoparopus 3nanmii, 2014. — 368 c.

7. Tpasenb, B. @. Oprannueckas xumus: ydyebHoe nocodue nis By3oB: B 3-ex 1. T. 2 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3nanmii, 2014. — 517 c.

8. Tparenn, B. ®. Opranndeckas xumusi: yaueOHoe mocodue it By3oB: B 3-ex . T. 3 / B. @.
Tpasens. — M.: bunom. JlaGoparopus 3nanmii, 2014. — 388 c.

9. Mnmen, D. OcHOBBI opranndeckoir crepeoxumun / J. Wnuen. — M.: bunom. Jlaboparopus
3Hanui, 2014. — 703 c.

JlomoJHUTeIbHAS JINTEPaTypa

1. babOkuH, B. A. buomacca TUCTBEHHUIIBI: OT XUMUYECKOTO COCTaBa JO0 MHHOBAIIMOHHBIX IMPO-
nyktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodpumona; otB. pen. A. A. CeMeHOB;
NpNX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: Uzn-so CO PAH, 2011. — 236 c.



2. bepnert, [I)x. Xumuueckas cBs3b: nep. ¢ anri. / Jx. bepnerr. — M.: Mup; bunowm. Jlabopa-
Topus 3HaHuM, 2015. — 245 c.

3. Tomo6okoma, T. B. HekonaeHcupoBaHHbIC BUIIMHAJIBHBIC TPHUA30JIbI: cripaB.mocodue / T. B.
I'ono6oxkoga, JI. . Bepemarun, P. I'. )Kuros, B. H. Kiwxnses; otB. pea. A. U. CMupHOB. —
Hpkytck: UI'Y, 2012. - 133 c.

4. Toncansec, K. Hanoctpykrypsl B buomenunune / K. I'oncansec, K. Xans6epmrant, K. Jlo-
pencuH, JI. Haup — M.: bunowm. Jlaboparopus 3nanuii, 2013. — 520 c.

5. T'ycaposa, H. K. Xumus anerunena: Hoseie rnasel / H. K. I'ycapoa, A. M. Muxanesa, E.
1O. IlImunar, A. T'. Manbkuna. — HoBocubupck: Hayka, 2013. — 368 c.

6. XKayen, XK. buomerammoopranndeckas xumus / K. XKayen. - M.: bunom. Jlaboparopus 3Ha-
uuii, 2015. — 496 c.

7. Kosanenko, JI. B. buoxumuyeckue OCHOBbI XUMHUHU OHMOJOTMYECKH AKTUBHBIX BEILECTB:
yuebHoe nocobue / JI. B. KoBanenko. - M.: bunom. Jlabopatopust 3nanuii, 2014 — 229 c.

8. Kysuenos, H. T. OcnoBbl HanoTexHOorHU: yueOnuk / H. T. Ky3nernos, B. M. HoBoTopries,
B. A. ’Ka0pes, B. . Mapronun. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 397 c.

9. Jlay, A. K. Hano- u 6uokommno3utsl / A. K. Jlay, ®@. Xyceiin, X. Jlagau. — M.: bunowm. Jla-
ooparopust 3HanwmiA, 2015. — 392 c.

10. PomanoBckuii, b. B. OcHoBbI Katanu3za: yue6Hoe nocobue / b. B. Pomanosckuii. — M.: bu-
HoM. Jlaboparopus 3Hanui, 2015. — 172 c.

11. Penxonkos, J[. . Hanomarepuainsr: yue6Hoe noco6ue / JI. Y. Peixonkos, B. B. B. JIéBuHa,
3. JI. I3um3urypu. - M.: bunom. Jlabopatopus 3nanui, 2014. — 365 c.

12. CemenoB, A. A. buonornueckas akTHUBHOCTb PUPOAHBIX coeauHeHuit / A. A. CemeHos, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.

13. CunsBepcreiin, P. CnexkrpoMerpuueckas uaeHTU(GUKALUS OPraHUYecKuX coequHeHuit / P.
Cunbepcreiin, @. Beocrep, [. Kumi. — M.: bunom. Jlabopatopust 3nanuit, 2014. — 557 c.

14. ConnatenkoB, A. T. [lecTuuuasl 1 peryasTOpbl pocTa: MPUKIAJAHAS OpraHUYecKas Xumus /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. JlaGoparopus 3HaHUH,
2014. -223 c.

15. Conparenkos, A. T. [lecTuuuasl 1 peryasTopbl pocTa: NPUKIIAJAHAs OpraHuyecKas XuMus /
A. T. Connatenkos, H. M. Konsnuna, A. Jle Tyan. — M.: bunom. JlaGopaTtopus 3HaHUH,
2014. - 223 c.

16. Crapoctun, B. B. Marepuansl 1 MeTOAbl HAHOTEXHOJIOTUU: yueOHoe nocooue / B. B. Cra-
poctuH. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 431 c.

17. Tutue, JI. lomuno-peakiuu B oprannyeckom cuntese / JI. Tutne, I'. bpame, K. T'epuke;
niep. ¢ anri. — M.: bunom. Jlaboparopust 3nanwuii, 2010. — 671 c.

18. Tonctuxos, I'. A. CMonsHble KHCIOTH XBOHHBIX Poccun. Xumus, dapmakonorus / I'. A.
Toncrukos, T. I'. Tonctukosa, 3. O. llynsn, C. E. Tonctuxos, M. B. XBocto; HUOX um.
H. H. BopoxuoBa CO PAH. — HoBocubupck: Akagemuueckoe uzaareiabctBo «leo», 2011.
-395c.

19. Tpodumos, b. A. Xumus nuppona. Hosie ctpanunsl / b. A. Tpopumos, A. . Muxanesa,
E. 1O. llImunar, JI. H. Co6enuna. — HoBocubupck: Hayka, 2012. — 383 c.

20. XenpBuHKENb, J|. CricTemaTHyeckas HOMEHKJIATypa opraHnuueckux coenunenuit / JI. Xemnb-
BUHKENb. — M.: bunowm. Jlaboparopus 3nanwmii, 2014, — 232 c.

21. Yepnona, C. B. dapmanieBTiueckas xumus: yueOHuk ais By3os / C. B. UepHoBa; mop pen.
I'. B. Pamenckoii. — M.: bunom. JTabopartopus 3nanuii, 2015. — 472 c.

22. lumkun, I'. T'. HanosnekTpoHuka. DIeMeHTHI, TPUOOPHI, YCTPOCTBA: yueOHOE mocodue /
I'. T'. Wumkun, U. M. Arees. — M.: bunowm. JIabopatopus 3nanuii, 2011. — 408 c.

23. DnpmenOpoiix, K. Meramiooprannueckas xumus / K. Dnpien6poiix. — M.: bunowm. JlaGo-
paropus 3HaHui, 2014. — 750 c.

24. YOposckas, M. A. XuMust apoMaTUYECKUX TeTePOIMKINYecKuX coeaunenuii / M. A. FOpos-
ckas. — M.: bunom. JIaboparopus 3uanwuii, 2015. — 208 c.



HNuTepHeT-pecypcnbl
JlocTyn K 3JEKTPOHHBIM Hay4YHbIM HH()OPMAIMOHHBIM pEeCcypcaM OCYIIECTBISIETCS depes

ceprep LlenTpanbHoii HayuyHOl OMOMMOTEKH PKYTCKOTO HAyYHOTO IIEHTPA:

1. http://pubs.acs.org/ - Kypuaner American Chemical Society (APS), American Physical Socie-
ty (APS)
http://www.sciencemag.org/ - American Association for the Advancement of Science (AAAS)
http://www.nature.com/ — XKypuan Nature
http://www.tandfonline.com/ - Xypuainsr uznarenscrsa Taylor&Francis
http://www.sciencedirect.com/ — )Kypuass! uznarenscta Elsevier — Freedom Collection
http://link.springer.com/ - XKypHaisl u3aatenscTBa Springer
http://www.springerprotocols.com/ - Xypuansl u3narensctBa Springer Journals u Spring-
erProtocols
8. http://www.interscience.wiley.com - Xypnausr uzgarenscrsa Wiley
9. http://apps.webofknowledge.com/ -ba3a nanusix Web of Science
10. http://www.scopus.com/ - baza nanueix SCOPUS

Noakown

9. MaTepunajibHO-TeXHHYeCKoOe o0ecniedeHue y4eOHOi THCIMIIIMHbI

Jlyig ocBOEHMSI IpOrpaMMbl OOYUYEHHS U JJIs BBIIOJHEHUS! HAyYHO-HUCCIIEI0BAaTEIbCKUX pa-
00T 10 TeMe AUCCepTALMM KaXIOMY aCHUpPaHTY MPEeIO0CTaBICHO HWHAMBHyalbHOE pabouee MecTo,
000py/I0BaHHOE MPUTOYHO-BBITSDKHON BEHTUIISALMEN, BOJOIPOBOAOM, BOJOOTBEACHUEM, BO3AYXO-
BOZIOM. ACIIMPaHTBI UMEIOT BO3MOXKHOCTb MCIIOJIb30BaTh MATEPHAILHO-TEXHUYECKHUE CPENICTBA Jla-
0opaTopuii, B KOTOPBIX BBINOJHIIOT KBATH()PHUKAIMOHHBIE U JUCCEPTALMOHHBIC paOOTHl (OPITEXHU-
Ka, peaKTHBBI, paCXOJIHbIE MaTepHasbl, JabopaTopHas Mocya, U3MEPUTEIbHOE 000PYA0BaHUE).

OCHOBY MaTepUaIbHO-TEXHUYECKOH 0a3bl HHCTUTYTa COCTABISIOT /Ba HU(MPOBBIX MYJIBTH-
anepubix Oypoe-cnexkrpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKUI AUPPaKTOMETP
Bruker D8 ADVANCE, pentrenosckuii audpaxkromerp D2 PHASER, nndpakpacHbiii @ypbe-
cnektpometp Vertex 70 ¢ Paman npuctaBkoii, uHdpakpacusiii ®ypre-cnexrpomerp Excalibar HE
3100 Varian, mukpoananuzarop Flash EA 1112 CHN-O/MAS 200, mukpoananuzarop Termo Flash
EA 2000 CHNS, OITP-cniektpomerp ELEXSYS E580, ycTaHOBKa HAHOCEKYHIHOTO MMITYJIBCHOTO
dotonuza, xpomaromacc-cnekrpomerp QP-5050A, xpomaTomacc-criektpomerp Agilent 5975 ¢ xu-
muueckoil nonnsauueit, Tannemuslii TOF/TOF macc-cniekrpometp Ultra Flex, anekTpoHHBIN MUK-
pockon TM 3000 Hitachi, cnexrpodmayopumerp FLPS920 Edinburg Instruments, Y®/BU/I-
cnexktpomerp LAMBDA 35 n auanbkomeTp.

Jlig mpoBelieHUsT KBAaHTOBO-XMMHYECKHX pPAcUETOB MMEETCS BBIUMCIMTEIbHBIM KIlacTep
39I'/112I'6/14T6 u HeoOxoaumoe mporpammHoe obecneuenne (GAUSSIAN, GAMESS, DAL-
TON u DIRAC).

ABTOp-coCcTaBUTENb paboyeil mporpaMMbl TUCIMILIMHEL: K.X.H. MapeeB A. B.
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