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Pabouast mporpamMmma cocTtaBiieHa Ha OCHOBaHWH (eJepallbHBIX TOCYJIapCTBEHHBIX 00pa3oBa-
TENBHBIX CTAHJAPTOB K OCHOBHOW 00pa30BaTEIbHON MpOrpaMMe BHICIIEr0 00pa30BaHUs MOATOTOBKHI
Hay4YHO-TIEJarornyecKux KaJpoB B acnupaHType no Hanpasiienuto 04.06.01 XumMuueckue Hayku

PABOYAS ITPOTPAMMA PACCMOTPEHA 1 OAOBPEHA Ha 3aceganuu YueHOTo coBe-
ta UpX CO PAH mporokon Ne 4 ot 24 mas 2016 1.

o AL
3aB. acIMpaHTypOH K.X.H. Gevetl! - T.H. Komaposa

1. Ienu u 321244 y4eOHOI TUCHMIIIMHBI

PaccmarpuBaemasi AUCHUILIMHA SIBJISETCSI OCHOBHOM B MOJTrOTOBKE aCIUPAHTOB, 00y4aroIInX-
cst mo ipouito 02.00.03 Opranwnueckast Xumus.

Heablo uM3y4eHHsl AUCUMIUIMHBI SBISETCA NpUOOpeTeHue (QyHIaMEHTaJIbHbIX 3HAHUM U
NPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS MPO(ECCHOHATFHOW HAYYHO-HCCIIEI0BATEILCKOM, MH-
HOBALIMOHHOM M 00pa3oBaTe’IbHON JEATENbHOCTH B 00JACTH OpPraHMYECKOW XMMHHM U B CMEXKHBIX
oOmactsix Hayku; (opMupoBaHue 0000IIArONIel TeopeTHYecKor Oa3bl Jis M3ydeHHs: (yHIaMeH-
TaJIbHBIX OCHOB OPraHUYECKON XUMHH U BO3MOKHOCTH MX UCIIOJIb30BAaHUs Ha MPAKTHUKE.

3agauu:

e (opMupoBaHHe y 00yUarOIIUXCsl COBPEMEHHbIX MIPECTaBICHUN 00 OpraHMYecKol XUMUH, ee

POJIH ¥ 3HAYMMOCTHU B COIIOCTABJICHUH C APYTUMH XUMUYECKHIMHU HayKaMH;

e (opMupoBaHHe INTyOOKOr0 MOHUMaHUs OOIIUX 3aKOHOMEPHOCTEH 3aBUCUMOCTH CBOICTB Op-

FaHUYECKUX COEAMHEHUH OT UX CTPOCHHUS;

® OCBOCHHE HaBBIKOB TEOPETUUYECKOTO aHAIN3A PE3YIIHTATOB SKCIIEPUMEHTAIBHBIX UCCIIEI0BA-
HUI B 007aCTH OPraHNYECKOW XHUMUHU;

® OCBOEHHME METOOB IUIAHUPOBAHMSI SIKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX HUCCIIE0BAHMIA;

e 0oOyueHHe YMEHHUIO CUCTEMAaTH3UPOBaTh U 0000IATh pe3yabTaThl COOCTBEHHBIX UCCIIEI0Ba-

HUI B COMOCTABJICHUU C U3BECTHBIMHU JINTEPATYPHBIMH JAaHHBIMH;

e 0oOyueHHE yMEHUIO O(hOPMIISITE PEe3yIbTaThl COOCTBEHHBIX HCCIIEIOBAaHUI B BUJIE ITyOIHKa-

[IAH, OTYETOB, TOKJIAJIOB.

2. MecTto aucuuiuinHel B ctpykrype OOII

2.1. Vuebnas muctmuimHa b1.B.O/J].1 «Opranudeckast XuMus» BXOJUT B BAPUATUBHYIO YaCTh
MEXIUCIUIUTMHAPHOTO npodeccroHanbsHoro Moxyis OOIL.

2.2. JlanHas mporpaMMa CTPOHTCS Ha IPEEMCTBEHHOCTH IPOTPAaMM B CHUCTEME BBICIIETO
oOpa3oBaHusl W mpenHazHaueHa Juig acnupantoB MpUX CO PAH, npomeammx ycnemHoe
oOydeHue 1Mo MporpaMMe MOJArOTOBKM MarucTpoB WM crenuanuctoB. OHa OCHOBBIBAeTCS Ha
MOJIOKEHUAX, OTPAKEHHBIX B YYEOHBIX MpOrpaMMax YKazaHHBIX YypoBHeH. Jlns ocBoeHus
quciumuinHel - «OpraHudeckas XUMHs» TpeOyroTcsl 3HaHUST M yYMEHMs, NpHOOpeTeHHbIE
00y4aroImyMuUCs B pe3yIbTaTe OCBOCHUS PsJia TUCIMILINH (pa3IesioB TUCIMILINH ), TAKHX KakK:

—TeopeTnueckre OCHOBbI OPraHUYECKOT0 CUHTE3a,

—PU3NKO-XUMHUYECKUE METOBI UCCIIEOBAHUSI CTPYKTYPHI BEIIECTB,

—OCHOBBI CTEPEOXUMUM,

—XUMUS 3JIEMEHTOOPraHNYECKUX COETMHEHUI

—MexaHn3MBbl OPraHUYECKUX PEAKIIUN

—XUMUS BBICOKOMOJIEKYJISIPHBIX COEINHEHUI

—OCHOBBI KBaHTOBO-XMMHMYECKOTO MOJIEIIMPOBAHUSI CTPOEHUS MOJEKYJl U PpPEeaKIHMOHHOU
CIIOCOOHOCTH BEIIECTBA

2.3. lucuummHa «Opranndeckas XUMUs» HE0OXoauMa MpU MOJArOTOBKE K cllaye KaHAWJaT-
CKOT'0 9K3aMEHa U BBINOJIHEHUH HAyYHO-KBATH(HUKALMOHHON pabOThl aCIHpaHTA.



3. TpeOoBaHus K pe3yJibTaTaM OCBOEHUs JUCIUTNIMHBI

[Tponiecc m3yueHuss aucuMIUIMHBI «OpraHudeckas XUMHsS» HaIpaBlieH Ha (OPMHUpPOBAHUE

OJIEMCHTOB CJIICAYIOHIUX KOMHeTeHHI/Iﬁ B coorBercTBUM ¢ OOII mo HaIIpaBJICHUIO ITIOJAI'OTOBKH

04.06

>

.01 Xumudeckue HayKu:

Ilpogheccuonanvnvie Komnemenyuu:
yrIIyOJIeHHOE 3HAHHWE TEOPETHUECKUX W METOJOJIOTHYECKUX OCHOB OPraHMYECKOW XHMUH,
YMEHHUE TMPOBOJUTH aHAJIM3 M OTOOP 3amady U MpOoOJIeM, CaMOCTOSATEIBHO CTaBUTh LENb
UCClieIoBaHKs HanOoJIee aKTyallbHBIX MpobsieM opranuueckon xumuu (ITK-1);
CIIOCOOHOCTh CTaBHUTh M PEIaTh MHHOBAIIMOHHBIC 33/1a4 B O0JIACTH OPTaHUYECKOW XUMUH,
CBSI3aHHBIC C TIOJYYCHHEM OPTraHUYECKHUX BEIIECTB, MX NPAKTUYECKUM MPUMEHEHHEM,
OIpENICIICHUEM CTPOCHHUS M PEAKIMOHHOW CHOCOOHOCTH C HCIIOJB30BAaHHEM TITyOOKHX
byHIaMEeHTaIbHBIX U criennaibHbIX 3HaHuH ([TK-2);
BJIaJIcHHEe 0a30BBIMHU IMPEICTABICHUSIMH O TCOPETUYECKUX OCHOBAX OPraHMYECKOW XMMHHU,
MEXaHU3MaX OpPraHWYECKHUX PEaKIHid, CTEPEOXMMHHU, XUMHH DIEMEHTOOPTaHUYECKUX U
BBICOKOMOJIEKYJISIpHBIX coequneHuii (ITK-3);
YMEHHE TPHUMEHATh (U3NKO-XUMHUECKHE METOJbl HCCIEIOBaHUS CTPYKTYpHl BEIIECTBA,
3HaHUE OCHOB KBaHTOBO-XHMHUYECKOTO MOJICIMPOBAHUS CTPOCHHS MOJICKYJI M PEaKIIMOHHOM
cniocoonoctu Berectsa (ITK-4).
[To oxOHYaHUU U3YYCHUS JUCIUTUINHBI ACTIUPAHTHI JOJDKHBI OYIYT:
3uamo:
METOIbl TIOJYYCHUSl, XUMHUYECKHE CBOMCTBA M IPAKTHUYECKOE HCIIOIb30BAHUE OCHOBHBIX
KJIACCOB OPraHMYECKUX COCIMHCHUI,
TUTIOBBIE METO/Ibl OPTaHMYECKOTO CHHTE3a, UCIIOJIb3YEMbIE peareHThl 1 000pyI0BaHNE;
MEXaHU3Mbl OCHOBHBIX OPTaHWYECKHX PEaKIUi, MOIXOAbl U METOABl M3YYCHUS MEXaHH3-
MOB;
BJIMSTHHE CTPOCHUS Ha PEaKIIMOHHYIO CITOCOOHOCTh OPTraHWYECKUX COEINHEHHIA;
(U3NKO-XUMHUYECKUE METOBI UCCIIEOBAHUSI CTPOSHHSI OPTaHUYECKUX COCTUHEHUN W Opra-
HUYECKHUX PEaKLNN;
COBPEMEHHYIO MEPUOANYECKYIO JIUTEPATYpy (KYPHAJIbl) U 3JIEKTPOHHBIE 6a3bl JAHHBIX B 00-
JACTH OPTaHUYECKOW XMMHUU M METOJOB TMOWCKA CBOWCTB M TMOJYYEHUS OPraHMYECKHUX Be-
IIECTB;
MIPUHIIMITBI TEOPETUYECKUX PACYETOB CBOMCTB OPraHMYECKUX COEAMHEHUH, TePMOIMHAMHU-
YeCKUX U KMHETUYECKUX MapaMeTPOB OPraHMYECKUX PEeaKIIHii
pOJb U MECTO OPraHMYECKOW XMMHU B CHCTeMe (PyHIaMEHTaJIbHBIX XMMHYECKHX HAyK U
IIPOU3BOJICTBE COBPEMEHHON MHHOBAIMOHHOW MTPOTYKIIHH
Ymemn:
BBIOMPATH METOJIBI M PEareHThI CHHTE3a OPTraHUIECKUX COCTMHEHH;
TJIAHUPOBATh MHOTOCTAAMMHBIN OPraHUYeCcKUil CUHTE3;
MIPOBOJIUTH pa3JielIeHUEe CMeceil OpraHMYecKHUX BEIIECTB M HACHTHU(HUKAIMIO COCTaBa H
CTPOEHUS C MMOMOIIBIO XUMUYECKHX M (PU3UKO-XHUMUYECKUX METOJIOB aHAIIN3A;
OCYIIECTBIISITH TIONCK METO/IOB TIOJTYICHHUSI U CBOWCTB OPTaHMYECKUX COCTUHEHUHN C MCIOIb-
30BaHMEM COBPEMEHHBIX 0a3 JaHHBIX M TOUCKOBBIX CUCTEM;
MPOBOAUTHh MOJACTUPOBAHUE XUMHUYECKUX PEAKIHHA C MCMOJIb30BAHUEM MOIYyIMITUPUIECKIX
¥ HEOMITUPUIECKUX KBAHTOBO-XUMHUYECKUX METOIOB;
Hmembs onvim:
TUTAHUPOBAHUS U MIPOBEICHUSI OPTaHUYECKOTO CHHTE3a;
OUYUCTKU OPTaHWYECKUX BEIICCTB M UACHTH(DHUKAIIMN WX CTPOCHHS C HMCIIOJIb30BAHHEM XH-
MHUYECKUX U PUIUKO-XUMHUYECKIX METOJIOB;
MOJICTTUPOBAHUSI  CBOWCTB BEHIECTB H IapaMEeTPOB OPraHUYECKUX  PEaKIuil ¢
UCIIOJIb30BaHNEM KBAHTOBO-XUMHUYECKUX METO/IOB,;
HaIMCaHUs HAYYHBIX OTYETOB U CTATCH



4. CTpyKTypa u coep:KaHue Y4eOHOH T1CIMIINHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 6 3aUeTHBIX eauHull (216 gacoB).

4.1. CTpyKTYypa QIUCHUAIIAHbBI

No | HaumeHnoBanwue O0BeM yueOHOM paboThl, U Bun
JVCLIATUTHHEI UTOTOBOTO
Bcero Bcero N3 aynuTopHbIX CawmocrT. KOHTPOJIA
aymutopH. | Jlekn | JIa6 | Ilpakr | KCP paborta
1 gyf;i‘j{“qecm 216 126 45 | - | 45 | 36 90 Dx3ameH
4.2. Conep:xaHue TUCHUILINHBI
4.2.1. Pa3gesbl AMCHUILINHLI M BUABI 3AHATHI
Ne HanmenoBanue Bupl yaeOHON pabOTHI M TPYIOEMKOCTD, 9 @OpMBI TEKYILETO
pa3zenoB U TEM Beero | Jlexu. | Jla6 | Ilpakr | CP | KCP KOHTpPOJIA
yCIIEBAEMOCTH
Pa3nes 1. 3aKkoHOMEpPHOCTH CTPOEHHS ¥ PEAKIMOHHOI CIIOCOOHOCTH OPraHU4eCKUX COeIMHEeHU
CoBpeMeHHbIe ITpeJIcTaBIIe- . o
1 | Hus 0 mpUpOAEe XUMUYIECKOH 10 3 - 3 4 - Y CTHBIH IpyNMoBo#
CBSI3U onpoc
Crepeoxumus. [Ipoctpan-
CTBEHHOE CTPOECHUE OpraHu-
YEeCKHUX MOoJIeKyll. IIpo- . .
. YcTHbI rpynnoBoi
2 | CTpaHCTBEHHOE B3aMMOJCii- 10 3 - 3 4 - onpoc
CTBHE HECBSI3aHHBIX aTOMOB
U TPYII, BaH-Jep-
BaAJIbCOBBI PATHYCHI
Knaccudukanus peakiuii mo
TUITy 00pa30BaHus U pa3phl-
Ba CBs3ell B IMMHUTUPYIOLIECH Vermbiit rpynmosoi
3 | craguwm, IO THITY peareHTa u 10 3 - 3 4 - onpoc
110 COOTHOIICHUIO YHCIIa
MOJIEKYJI pEareHToB U Mpo-
JTYKTOB
KonnuecTBeHnHble TEOpUN
KHUCJIOT U ocHOBaHui. Kune-
THYeCKast U TePMOJAHMHAMHU-
YyecKas KUCIOTHOCTh. Y paB- VCTHBI FpymTOBoi
4 | nenne bpencrena. O0mui u 11 3 - 3 5 -
cnieun(puIeckuit KUCIOTHO- onpoc
OCHOBHBIN KaTanus. Cynep-
KUCHAOTHI. DYHKIIMU KUCTIOT-
Hoctu. [loctynar ["'ammera
Bnustaue cpezpl Ha CKOpo- . .
YcTHBIHN rpynnoBoi
5 | cTu u paBHOBECHE OpTraHU- 9 2 - 2 5 - onpoc
YECKHUX peaKIii
OCHOBHBIE THUIIBI HHTEPME- VerHiit rpynmosoi
6 | IMaToOB OPraHUYECKUX peak- 15 2 - 2 5 6
i OIIpoC, CEMUHAP
Paznen 2. OcHOBHBIE THIIBI OPTAHUYECKHX PeaKIUil U HX MeXaHU3MbI
v HykneodunbHoe 3amenieHune 9 2 ) 5 5 ) Y CTHBIN TPYNIIOBOM
B aTu()aTUIECKOM PSITTy. OTpocC




Mexanusmel Sy1 1 Sn2,
CMELIaHHBIY HOHHO-TIapPHbIN
MEXaHU3M.

DnexTpodunbHOE 3amelte-

Y CTHBIN TPYNIIOBOM

8 Y6 v ATOMA VIIEhOIE 9 2 2 5 - OTpOC, pelIeHre
Y yriepol 3a/1a4
9 | Peaknuu >nTMMUHUPOBAHUS 9 2 2 5 - YCTHBII IPyNIOBOJ
onpoc
10 | Peakmuu nmpucoeInHECHUS 9 2 2 5 - YCTHBIH IPyNIOBOJ
onpoc
[TeperpynnupoBku. [Tonu-
MepH3aIus, TeIOMEepU3aIIU.
11 DnekTpocuHTe3. Moleky- 15 2 2 5 5 Y CTHBIN rpynnoBoi

JISIPHBIE U COTJIACOBAHHBIE
peakuuu. OCHOBBI POTOXHU-
MU

OIIPOC, CEMUHAP

Paznen 3. IlpuHuMnbI cOBpeMeHH

CKHX

coeIMHEeHU

Oro OprauHuveCKoro CHHTe3a 1 yCTaHOBJICHHUS CTPOCHUSA OpraHuve-

Br160p onTuMalbHOTO MyTH
cunte3a. [Ipunnun perpo-
CUHTETUYECKOTO aHAJIN3A.

VYcTHBIN TpynnoBoit

12 | DnemMeHTOOpPraHUYECKHUE CO- 10 3 3 4 - onpoc
€IMHEHUS B OPraHU4ECKOM
cUHTE3€. MeTaiokoM-
IIJIEKCHBIN KaTaJIn3
Hcnonp3oBanne XumMuue-
CKUX U (PU3UKO-XUMUYECKUX
METOJIOB JIJIsl yCTAHOBJICHHUS
CTPYKTYpbl OpraHU4ECKHX
13 coenuHeHui. [IpuHIMNbI 16 3 3 4 6 Y CTHBIN TPYNIIOBOU
KOMOMHATOPHON XUMUHU. OIpoC, CEMUHAP
TexHuka 6e30mMacHOCTH U
9KOJIOTMYECKHE TPOOIIEMBI
OpPraHUYECKOT0 CHUHTE3A.
«3eseHas XUuMus».
Pa3znen 4. OcHOBHBIE KJIACChl OPraHUYeCKUX BeleCTB
14 | YraeBogopomsl. 9 2 2 5 - ¥ CTHbIH IPYNIOBOH
OIpoc
15 CnupTsl, 3MTOKCUABI U TIPO- 9 2 5 5 i VY CTHBIN TPyNIOBOM
CTBI€ 2(PUPHI onpoc
16 | KapOoHHMIIBHBIE COCTUHEHHS. 9 2 2 5 - Y CTHBIH IpYITOBOH
OIpoc
Kap6oHOoBBIE KHCTIOTHI U UX e ——
17 | npousBosaHbIE. YTIIEBOIOPO- 9 2 2 5 - y
i oIpoc
CuHTETH4ECKOE UCTIOIB30-
1g | Bamue peaKIuii JIEKTpo- 9 2 5 5 i VY CTHBIN TPyNIOBOM
(GUIBHOTO 3aMeIIeHUs B oIpoc
apOMaTHYECKOM Py
Merto/ibl CUHTE3a U PEaKIuu o o
Y CTHBIN TPYNIIOBOM
19 | apomaTUyYeCcKUX reTepoIuK- 11 3 3 5 - onpoc
JIUYECKUX COCTMHEHUN
HToroBplii KOHTPOJIb: 18 - - - 18
Bcero yacos: 216 45 45 90 36




4.2.2 Conep:xkanue pa3aejoB U TeM JUCHUTITHHBI

Pa3zgen 1. 3aKk0oHOMEPHOCTH CTPOEHHUS U PEAKIIMOHHOI CIIOCOOHOCTH
OpPraHu4yecKuX coeMHeHN

Tema 1. DJIEKTpOHHBIE MPEACTABICHUS O NMPUPOJE CBsA3EH. THIbI CBSA3EH B OPraHUYECKOMN
xumMuH. ['uOpuan3anus aTOMOB yriepoaa U a30Ta. DIEKTPOHHBIE 3PPEKThI. DIEKTPOOTPHUIIATETb-
HOCTb aTOMOB U rpyIi. OCHOBHBIE MOJOKEHUSI KBAHTOBOM XUMUHU. ATOMHBIE U MOJIEKYJIIPHBIE O-
ouranu. [Ipubnmxenne MO-JIKAO. Meron MO Xrokkens u 60see CTporiue KBaHTOBO-XMMUYECKHE
MeToJbl pacuera. [loHATHE O MOMYIMIHPUYECKUX METO/aX, OCHOBAHHBIX Ha MPUOIMKEHUH XapT-
pu—®oka (MNDO, AM1, PM3 u ap.). Meroas! ab initio. Merox ¢yukunonana miotaoctu (DFT).
KomnpomuccHble 0aX0/1bI (JOKATM30BAHHBIE CBA3H, THOPHIM3AINS, YACTUYHBINA y4eT JeIOKaIH-
3aIMM JICKTPOHOB HA MpUMepe G—T-Tpuommkenusi). Teopust BosmymieHuit MO. Bo3mymienus nep-
BOTO U BTOPOTO MOPSAKOB. MHIIEKCH PEaKIMOHHOM CITOCOOHOCTH. MeTo ] TpaHUYHBIX OpOUTAJICH.
3apsn0oBbI U OpOUTAIBHBIN KOHTPOJIL OpraHndeckux peakuuil. [loHsTue o pesoHaHce (compsoke-
HUM) B Kjiaccuyeckol u kBaHToBOM xumuu. CompspkeHue B Metone MO Xiokkens. Konuenmus
apomatuuHocTH. [IpaBuno Xrokkens. Me30MOHHbBIE COeTUHEHNs. AHTHAPOMAaTUYHOCTb.

Tema 2. Crepeoxumus. [IpocTpaHcTBEHHOE CTpOCHHE OpraHUYEeCKUX MoJiekys. IIpoctpan-
CTBEHHOE B3aUMO/ICHCTBUE HECBA3AHHBIX aTOMOB U TPYIII, BaH-/1€p-BaajbCOBbI PaINYCHI.

[TonsiTue o koH(popmanuu MoJeKylsbl. Bparienue BOKpyr cBsi3eil: BEJIMYUHBI U CUMMETPHS
MOTEHLUAIBHBIX OapbepoB. DaKTOPbI, OMpeeNaIIue dHepruo KoHpopmepoB. Biusunue 3¢ dek-
TOB COIPSDKEHUS Ha cTabMiIbHOCTH KOH(pOopMepoB. HomenknaTypa koHpopMepoB. YriioBoe Hampsi-
JKEHUE U JPYTUE€ TUIIbl HANPSIKEHUS B LIUKIMYECKUX cuctemax. CpeaHue LMKIIbl U TPAHCAHHYISP-
HbI€ B3aUMOJIeiCcTBUS. IHBepCcUs IUKIIOB U a30TCOAEPKAIIUX COCTUHEHUM.

Cas3b koH(opmanuu U peakuonHoi cnocobnoctu. [Ipunun Kepruna—Iammera. Crepu-
YECKUM M CTEPEOITCKTPOHHBIA KOHTPOJIb peakiuil. CTepeocesieKTUBHOCTh U cTepeocnenuuy-
HOCTb.

[IpocTpaHCTBEHHOE CTpPOEHHE ATHIIEHOBBIX U JIMEHOBBIX cucteM. HomeHkiarypa reomerpu-
yeckux u3oMepoB. KoHpopmanus 1UeHOB U TPUEHOB. ATPOIIOM30MEPHS.

OHaHTHOMEpHUS. ACUMMETPUSI U XUPAJIbHOCTh. DKBUBAJIIEHTHBIE, SHAHTUOTOIHBIE U JMACTE-
PEOTOIHBIE TPYNIIBI; UX TPOSBICHUE B XUMUYECKOM MOBEJIEHUH MOJIEKYJ B XUPAIbHBIX U aXHUpalb-
HbIX cpenax u crnekrpax IMP. Homenknarypa ontudecknux aHtunonoB. HeyrnepogHeie aToMbl Kak
LHEHTPbI XUPATBHOCTH.

CrniocoObl nostydeHus 1 pa3ieiaeHus 3HaHTuoMepoB. OnTryeckas Y4ucToTa U METO/IbI €€ oTpe-
nenenust. OnpezaeneHre abCOMOTHON U OTHOCUTENbHOM KoHpurypamuu. I[lonstie o nucnepcuu on-
TUYECKOTO BPAIICHUS U KPYTOBOM JUXPOU3ME.

Tema 3. Knaccuduxarus peakuuid mo Tumy o0pa3oBaHus U pa3pbiBa CBS3EH B TUMHUTHPYIO-
el craguu, Mo TUITY peareHTa U M0 COOTHOUIEHHUIO YHCIia MOJIEKYJ peareHTOB U MpoayKToB. Teo-
pHs IEPEXOTHOTO COCTOSIHUSL. [ MIepIIoOBEPXHOCTh MOTEHIIMAIBLHON SHEPTUH, KOOPAUHATA U DHEpre-
TUYeCKu npoduib peakuuu. TepMoaMHAMHUECKHEe MapaMeTphl akTuBaluu. Kunetnueckue ypas-
HEHUS! OCHOBHBIX THIIOB PeaKIil. MeTObl 3KCIIEPUMEHTAIBHOTO U3YyYEHHS] KWUHETUKU U MEXaHU3-
MOB peakuuidl. Metoz ctanimonapHoro coctossHus (mpunHuun bonenmreitna). [loctynat XaMMoHaa.

OMIUpUYECKU (IKCTpATEPMOAMHAMUYECKUN) TIOAX0/1 K peakimoHHo! crocoOHocTu. Koppe-
JSAOHHBIC YPaBHEHUS, IPUHIIUI JTUHEHHOCTH CBOOOMHBIX dHepruil [ m60ca. Ypapuenus ['ammera
u Tadra. CBs3p mapaMeTpoB KOPPENSLMOHHBIX YpaBHEHMH C MeXaHM3MOM peakuui. [IpuHimn
KMKO; ero o60ocHOBaHHE Ha OCHOBE Teopuu Bo3myieHuit MO.

Tema 4. KonnuecTBeHHas Teopust KUCI0T U ocHoBaHMU. Kucnotsl bpencrena u JIptonca. Kuc-
JIOTHO-OCHOBHOE paBHOBecue. I[lonarue pH. Kunetnueckas v TepMOauHAMHUYECKas] KUCIOTHOCTb.
VYpaBuenue bpencrena. O6uwmii u cnenuduyecknii KUCIOTHO-OCHOBHBINA KaTaiu3. CynepKUCIOTHI.
O®ynkunn kucnotHocTH. [Tocrynar ["'ammera.

Tema 5. Bausinue cpepl Ha CKOPOCTH M paBHOBECHE OpraHMyeckux peakuuit. Creundpude-
ckas u Hecnenupuueckas (yHHUBepcalibHasi) conbBarus. Knerounsni a¢dext. BomopoaHas cBs3b.
Knaccugukarus 1 mkansl mapameTpoB pacTBopuTeneil. BnusHue conpBany Ha CKOPOCTh U PaB-
HOBECHE OPraHUYECKUX peakuuil. YpaBHeHus1 YuHcteiiHa u ['pronBanbaa, Konnens-ITanema. Kuc-
JIOTHOCTh U OCHOBHOCTH B Ta30BO# (paze.



Accoumanusi HOHOB. THITBI HOHHBIX MAp M JTOKA3aTEeNbCTBA UX CYyLIeCcTBOBaHMs. BiusHue ac-
COLMAIIMM MOHOB HAa MX PEAKIMOHHYIO CHOoCcOOHOCTh. YpaBHeHHe Akpu. MexdasHblil KaTamus.
KpayH-a¢upsl, KpunTansl, MoAaH/Ibl, KaTaau3aTopsl Mexkdas3Horo nepenoca. [lonarue o cympamo-
JEKYJISIPHON XUMUU.

Tema 6. KapOenuenbie noHbI (kapOokaTHOHBI). ['eHeparus kapOOKaTHOHOB B pacTBOpax M B
ra3oBoii (paze. BiusiHUE CTPYKTYpHBIX U COJBBATAIlMOHHBIX (DaKTOPOB Ha CTAOMIBLHOCTH KapOoOKa-
THOoHOB. CTpoeHue kapOokatnoHoB. [loHsTHe 0 Heknaccuyeckux noHax. OCHOBHBIE THUIIBI PEaKIUuit
KapOOKaTHOHOB M 0OJIACTU UX CHHTETHYECKOT'O MCIOJBb30BaHUsA. CKENEeTHbIE MepPerpynImupOBKH H
TUAPUIHbBIE CIBUTH B KapOOKaTHOHAX.

Kap6anuonsl u CH-kucnotel. Bausiaue ctpyktypHbIX U 3¢(HEKTOB cpebl Ha CTa0MIH3AIII0
kapOaHnoHoB. OCHOBHBIE peaKIMU KapOaHMOHOB, AaHWOHHBIE MEPErPYyNIUPOBKU. AMOUCHTHBIE U
MOJIMJCHTHBIE aHWOHBI. KapOeHbl. DiIeKTpOHHAS CTPYKTYpa, CUHIJIETHOE U TPUIUIETHOE COCTOSTHUE
KapOeHoB. MeTo/bl reHepalu KapOeHOB M HCIOJIb30BAaHUE MX B OpPraHMYecKOM cuHTe3e. Hurtpe-
HBI, UX T€Hepalus, CTPOCHHUE U CBOWCTBA.

CBoOoHbIE paJiuKalbl U MOH-PaIUKaIbl. MeTOIbl TeHEPHPOBAHUS PAIUKAIOB. DJICKTPOHHOE
cTpoeHue U (HakTOpsl cTabUIU3alMu CBOOOAHBIX paJuKanoB. THIBI CTAOMIBHBIX CBOOOIHBIX paau-
kanoB. OcHoBbl MeTon10B JIIP u XIIA. Katnon- u annon-paaukansl. MeTosibl reHepUpOBaHUS U
cBoiicTBa. OCHOBHBIE PEaKIUN HOH-paauKaioB. KoMIuieKkcsl ¢ mepeHocoM 3apsija.

Paznen 2. OcHOBHbBIE THIIBI OpPraHn4e€CKux peaKIII/Iﬁ H UX MEXaHU3MbI

Tema 7. HykneoduibHoe 3amenieHne B anupatuueckoM psaay. Mexanusmel Syl u Sy2, cme-
IIAaHHBI MOHHO-TIAPHBIA MeXaHU3M. BiusHue cTpykTypsl cyOCTpaTa U MOJSIPHOCTH PacTBOPUTEINS
Ha CKOPOCTH U MEXAHU3M PEaKIUU. AHXMMEPHOE COJAEHCTBUE U CUHAPTETUUYECKOE YCKOPEHUE, yua-
CTHE COCEIHUX TPYII, IeperpyNIupOBKU B X0/1€ HYKICO(DMIBHOTO 3amerieHus. Koppensinonnsie
ypaBHeHus1 CBaitHa—CKoTTa U DBapAca.

HyxneodunpHoe 3amelieHne npu KpaTHoi yrnepon-yrne;z)onﬂoﬁ CBSI3M U B apOMaTHYECKOM
aape. Tunnyable MeXaHU3Mbl HYKJICO(QUIBHOTO 3aMelleH sl Y Sp -THOpUIHOTO aToMa yriepoja. Bu-
HWIbHBIA KaTHOH. MOHO- U OMMOJIEKyJIIpHbIE MPOLECCHl HYKIEO(UIBHOTO 3aMelleHusl B apoMaTH-
yeckoM psay. Karanus nepexogusiMu Metaniaamu. HykneodmibHoe 3aMelieHue B HUTPOIPOU3BO/I-
HbIX Oen3ona. HykieodunbHoe 3amemnienue Bojopoaa (BuKapuo3Hoe 3amernieHue). Komruiekchbr
Meiizenxeiimepa. HykneodunbHoe 3amelieHne B apoMaTHUeCKuX rerepouukiax. Kune-3amerenue.

Tema 8. DiexTpoduiabHOE 3aMeleHre y aToMa yriiepoja. Mexanu3mel 3amernenus Sgl, Sg2,
Sei. HykneodunbHbIN KaTanus 3IeKTPOPHIBHOTO 3aMelleHus. BiusHue CTpyKTypsl cyOcTpaTa u
3¢ eKTOoB cpepl Ha CKOPOCTh U HAIpaBlieHWE peakiuii. 3aMeleHne y 0JIepHOBOTO aToMa yriepo-
Jla 1 B apOMaTH4eCcKoM KoJiblie. ['eHepupoBanue 31eKTpopUIbHBIX peareHToB. [IpaBuia opueHTaum
U UX MOJEKYJISpHO-OpOUTaNbHAS MHTEpIpeTanys. DIEeKTpoPHIbHOE 3aMelleHHue IPYrux Ipymil,
KpoMme Bojoposa. Mnco-3amenienne. Kunernueckue nzotonHsie 3pexTol.

Tema 9. Peakiuu snumMuHupoBanus (oTIierieHus ). MexaHu3Mbl FeTepOTUTUUECKOTO AIUMHU-
HupoBauus El1 u E2. Crepeosnekrponnsie TpeOoBaHus H crepeocnenuduynocts npu E2-
AIIMMUHUPOBAaHUHU. TepMudeckoe CHH-2TUMUHUPOBAHUE.

Tema 10. IlpucoenuHeHne Mo KpaTHBIM YIIEPOA-YIIEPOJHBIM CBS3SIM. DIEKTPOPHIBLHOE
npucoearHeHre. CuibHbIE U clladble 3JIEKTPOQPUIIbI, MEXaHU3M U CTEPEOXHUMHS MPUCOEIUHEHUS,
pPETrHo- U CTEPEOCENEKTUBHOCTD peakiuil. IIpucoennnenne k conpsikeHHbIM cucteMaM. KaTtnonHas
nonuMepusaius onepuHoB. HykneodunsHoe npucoenunenue no kpaTHbiM cBsizaM C=C. Mexa-
HU3M Mporecca. Bausaue cTpykTypsl Hykiieoduia u cyocrpara u 3¢ppeKkToB cpeasl Ha CKOPOCTh U
HanpaBlieHue peakuuu. Peakuus Muxasis. AHHOHHAs MOIMMepHU3alus oje(uHOB.

HyxneodunbHoe mnpucoennHeHHe K KapOOHWIBHOW Tpymme: MPUCOCTUHEHHWE OCHOBAHMIMA,
BKJTFOYasi KapOaHWOHBI, METAJUIOPTAaHUYECKUX coenuHeHuM. Peakums Aupu. KucimoTHBIN W OCHOB-
HOW KaTanu3 npucoeAuHeHus. EHonmM3anus anpAeruioB M KETOHOB. MeXaHU3M 3TepuUKaIiu
KHCJIOT U noydyeHue aneraneid. KongeHncanuyu kapOOHUIBHBIX COeTMHEHUH, KapOOHOBBIX KUCIOT U
UX NMpou3BOoAHBIX. HykieopunpHOE MpUcoeIUHEHNE K allb- U KETUMUHAM M KapOOHUN- UMMOHUE-
BBIM MOHaM (peakius MaHHuxa).

Tema 11. IleperpynnupoBku B KapOOKAaTHOHHBIX WMHTepMenuatax. Kmaccupukanus mepe-
TPYIIIAPOBOK: IMHWHAKOJIWHOBAas W PETPOIMHAKOIMHOBasA, neperpynnupoBka JlembsHoBa. Ilepe-



rpynnupoBka Baruepa—NMeiiepseitna. [leperpynnupoBku ¢ murpanueit k aromy azora (I'odpmana,
Kypunyca, bekmana). Peakuust baiiepa—Bunnurepa.

PanukanbHble M1 MOH-paJMKaIbHbIE PEAKLMM MPUCOCIUHEHUS, 3aMEIICHUS U SJIMMUHUPOBA-
Husd. llennbie paaukanbubie peakuuu. [lonumepusaius, TesoMepu3anus, peakiuu aBTOOKUCICHHUS.
WHruOuTopsl, THUIIMATOPHI U IPOMOTOPHI LIETHBIX peakiuii. Penokc-peakuu. DIeKTpOCUHTE3 Op-
TaHUYECKUX COCIUHECHUM.

MonekynspHble peakuuu (yuc-mpanc-u30Mepu3anus, pacnaj MOJIEKYJI, pa3MbIKaHHE IUK-
noB). KoapkraTHble peakuuu.

CornacoBannble peakiuu. KoHuenuus coxpaneHus: opOUTalIbHON CUMMETpUH U nipaBuiia By-
nBopaa—I odMana. DIEKTPOLMKINYECKUE PEeaKliy, CUTMaTPOIHbIe eperpynnupoBku. [lepunuk-
nudeckue peakiuu (2+2) u (2+4)-nukionpucoeauuenus. 1,3-1unonaspHoe HUKIONPUCOEINHEHHUE.
JIBoiicTBeHHas peaklMOHHAs CHOCOOHOCTh U TayTOMEpHUs OpraHu4eckux coeaunenuit. [Ipororpon-
Hble W curMarponHsie neperpynnupoBku. [IpaBuno Kopubmtoma. Kero-eHonbHOE paBHOBECHE.
HutpocoenuHennst 1 HUTPOHOBBIE KMCIIOThI, HUTPO30COEAMHEHUS U OKCUMBI. MeTamtoTponus.

OcHOBBI (DOTOXMMHHM OpPraHUYECKUX coeAuHEHUN. CHHITIETHBIE M TPUIUICTHBIE COCTOSIHHUS,
dyopecuenius u gochopecueHius, THTEPKOMOMHAIIMOHHAS KOHBepcus. OCHOBHBIE THUIBI (OTO-
XUMUYECKHUX peakiui. SABnenue GoToxpoMusma.

Pa3nes 3. IIpyHOMNIBI COBPEMEHHOT0 OPraHUYeCKOr0 CHHTE3a U YCTAHOBJIEHHSA
CTPOEHUS OPraHUYeCKHX COeNHEeHU I

Tema 12. Boibop onTumanbHOro myTd CUHTe3a. [IpUHIMI PETPOCHHTETUYECKOTO aHAIM3a.
JluneliHble ¥ KOHBEPreHTHBIE CXeMbl CMHTe3a. CHHTOHBI U CHHTETUYECKHE SKBUBAJICHTHI. 3alluTa
(GyHKIIMOHAIBHBIX TPYMI. MeTobl BBEIEHUS U yIAICHUS 3alUTHBIX Ipymnn. OCHOBHBIE MYTH TO-
CTPOCHHUSI YIIIEPOIHOTO CKelieTa. MeTo/Ibl BBEACHUSI BaXKHEHUIITUX (DYHKIIMOHAIBHBIX TPYII U MyTH
nepexojia OT OJHMX (PYHKUMHA K APYrUM. DJIEMEHTOOPraHMYECKHE COeIWHEHUs (TMPOM3BOIHbBIE
docdopa, 6opa, KpeMHHSI, MEH, JIUTUSI, MATHUS, OJIOBA) B OPraHMYECKOM CHUHTe3e. MeTaiokoM-
MJIEKCHBIN KaTaius.

Tema 13. VMcnonb30BaHne XUMHUECKAX M (PU3UKO-XUMHUYECKUX METOJOB IS YCTAHOBIICHUS
CTPYKTYphI opranndeckux coequHeHuit. Cnekrpockonust IMP, OIIP, konebaTenbHas U 3MEeKTPOH-
Hasl CIEKTPOCKOMHMS, MAcC- M XPOMATO-MACC-CHEKTPOMETpHs. ['a30)KMAKOCTHAS M KUJIKOCTHAs
xpomaTorpadusi, HOHOOOMEHHasi ¥ TeNbIIPOHUKAIOMIas XpomaTorpadusi, snekrpodopes. PeHtreno-
CTPYKTYPHBIH aHanu3 u 3aeKTpoHorpadus. Pegpakromerpus.

OcoOenHocT 000PYAOBaHUS U METOJIUKH MPOBEACHUS peakiuil B rerepodasHbIX U reTepo-
reHHbIX cucreMax. CoBpeMeHHbIE METOIbI 00PabOTKH PEaKIIMOHHBIX MAacC, OYMCTKU U BBIJCICHHUS
npoaykToB. [IpoBeaeHue peakiuii Ha TBEpAbIX HOCUTENAX. [IpUHITUIIBI KOMOMHATOPHON X UMHUHU.

Texnuka 0€30MaCHOCTA M HKOJOTHYECKUE MPOOJIEMbI OPTaHMUYECKOTO0 CHUHTEe3a. «3ejeHas XH-
MHUs». TepMOXUMUSA OPTaHUYECKUX peaKuid. TeraoBon B3phIB.

Tema 14. Metoasl cMHTE3a: TUIPUPOBAHHE HEMPENETHHBIX YIIIEBOJIOPOJOB, CHHTE3 4Yepes3
JTUTHHIMATKUIKYTIPATHI, DJIEKTPONIN3 cojiell kapOooHoBbIX kucioT (Komnbe), BoccTaHOBIEHUE Kap-
OOHMJIBHBIX COSTUHEHUH.

Peaknuu ankaHoB: rajJoreHHUpOBaHUE, CyiabhoxaopupoBanue. CeneKTUBHOCTh PaJUKaIbHBIX
peakiuii ¥ OTHOCHUTENbHAs CTAOMJIBHOCTh ATKWIBHBIX PAIUKAIOB. TepMUYECKUA M KaTaUTHYe-
CKUM KpeKUHT. VIOHHBIE peaKkiliy alIkaHOB B CYMEPKHUCIBIX cpenax (IerTepoBOJOPOIHBIN 0OMEH U
raJOreHUPOBAHUE).

[{uknoankanbl. MeTO/IbI CHHTE3a M CTPOCHUE ITUKIONPOIAHOB, IIMKIOOYTaHOB, ITUKIIONEHTA-
HOB U IUKJIOTeKCaHOB. CHHTE3 COSAMHEHUN CO CPETHUM pa3MEPOM ITMKIIA (AIMIIOMHOBAsI KOHJICH-
canus). Tunbl HANPSHKEHUS B IUKJIOAJIKAHAX M WX MOJpPA3/eieHHe Ha Mallble, CPEHUE U MAKpO-
nukiibl. KoH(popMarmoHHpIid aHaIN3 MUKJIOTEKCaHa, MOHO- M TU3aMENICHHBIX ITUKJIOTEKCAHOB; aK-
CHAJIbHBIE U DKBaTOPHAIIbHBIE CBS3H. BiusiHre KOHGOPMAIMOHHOTO MOJIOKEHHs (HYHKIIMOHATBHBIX
Ipynn Ha MX PEaKIMOHHYIO CIIOCOOHOCTH B DSy MPOU3BOIHBIX IIMKJIOreKCaHa Ha MpUMEpE peak-
IUNA 3aMEIeHUs], OTIICTUICHUSI U OKUcNeHus. Peakuuu pacuimpeHuss U CyKEHUsl LIUKIOB MpU JI€3-
aMUHUPOBaHUU TepBUYHBIX aMHHOB ([leMbsHoB). Cyxenue nukina B peakiuun dasopckoro ([ -
rajJoreHITMKIOAIKAHOHBI).



Metoabl CUHTE3a: IMMUHUPOBAHUE TajJOT€HOBOJOPOJIOB M3 AJIKUJITAJIOI€HHUIOB, BOABI U3
cnupToB. CHHTE3 aIKEHOB U3 YEeTBEPTHUHBIX aMMOHHEBBIX coiieit (I"'odpman), N-okuceit TpeTHYHBIX
amuHoB (Koym). CrepeocenekTuBHOE BOCCTaHOBIIEHUE alKUHOB. CTepeoCeNeKTUBHBIA CUHTE3 YUC-
u mpanc-ankeHoB u3 1,2-nuonos (Kopu, Yunrep). PernocenekTuBHbIN CUHTE3 aJKEHOB U3 TO3MUJI-
ruapa3onoB (Illarmupo). Peakuust Buttrra kak peruocnenuduaeckuii MeTo1 cuHTE3a akeHoB. Oc-
HOBaHUS, UCIIOJIb3yeMble B peakiuu. CTaOMIN3UpOBaHHbIE U HeCTaOMIM3UpOBaHHbIe MuAbl. Cre-
PEOXUMUS peaklnU. XeMOCeIeKTUBHOCTh peakiuu Butrura. [lonydenue s¢upos ankundocdono-
BbIX KucIOT (Muxa’nb—ApOy30B) U UX HCIOJIB30BAHUE B CUHTE3€ AIKCHOB (BapuaHT Butrhra—
XopHepa—D3OMMoHca). O61acTh MPUMEHEHHS PEaKITUH.

Peakuuu ajnkeHOB: 35IeKTpOPUIbHOE TPUCOEAUHEHNE TaIOr€HOB, TaJIOr€HOBOI0POIOB, BOIbI.
[Tponeccrl, comyrcrByromue Adg-peaknysM: CONPSIKEHHOE IMPHCOSIWHEHHUE, TUAPUAHBIE U aj-
KWIbHbIE MUTpanuu. ['uapokcu- U alKoKkcUMepKyprupoBaHue. Perno- u crepeoceseKTuBHOE MpUCo-
eAMHEeHHEe TUApuaIoB O6opa. Pernocnenuduueckue ruapodopupyromue areHThl. [IpeBpamenue 60-
POPraHUYECKUX COCAMHEHUHN B AJKaHbI, COUPTHI, AIKWITAIOreHuabpl. OKHUCIECHUE aJKEHOB 10 OKCHU-
panoB (Ilpunexaes). IlonsaTne 00 PHAHTUOMEPHOM 3MOKCUIMpPOBaHUU ankeHoB no llapmnecy (B
NPUCYTCTBUH U30IponmiIaTta TutaHa u 3¢upa L-(+)-BUHHON KHUCIIOTHI). [[uc-THIpOKCHINPOBAHUE
ankeHoB 1o Baruepy (KMnOg) u Kpure (OsO4). OkucieHne aqkeHOB TajJIOTeHOM B IIPUCYTCTBUH
coneit cepedpa: yuc-(Bymsopt) u mpanc-(IlpeBo) ruppoxcuinpoBanue. PaaukanbHbie peakiuy aj-
KEHOB: NPUCOEIMHEHNE OpoMHCTOro Bojopoa no Kappaiy, cepoBoiopoa U THOJIOB. AJUIUIBHOE
ranoreHupoBanue 1o Lurnepy. BHyTrpumonexkynspHas  pagukalibHas — UUKIW3anuss — 6-
raJIOTeHAJIKaHOB NPU JCHCTBUH TPUOYTHIIOIOBOTHApUIA. [ 'eTeporeHHoe ruIprupOBaHue: KaTaan3a-
TOPBI, KATAJIMTHYECKUE Sbl. | MAPOreHoNINn3 CBSI3el YIiIepoA-reTepoaroM. [ oMoreHHoe ruipupoBa-
HUE: KaTaJu3aTopbl, MEXaHU3M. PernocenekTuBHOCTb TOMOTE€HHOT0 TuapupoBanus. Ilpucoennne-
HUE CHHIJICTHBIX U TPUILIETHBIX KapOeHOB K ankeHaMm. KapOeHou I, UX B3aUMOJICHCTBUE C allKe-
HaMH.

Metoabl cHHTE3a: OTILEIJIEHWE TaJOr€HOBOJOPOJIOB W3 AUTAIOT€HHUIIOB, peakuus 1,2-
JUTHUIpa3oHoB ¢ okcuaoM ptyTtu (II) u TeTpaaneraToMm cBUHILA. Y CIOXKHEHHE YITIEPOJHOTO CKeJleTa
QJIKUHOB: PEaKIMM alleTUICHUIOB HAaTpUsi U MEIU, MAarHUAOPraHN4YEeCKUX MPOU3BOIHBIX AJIKUHOB.
Konnencanust ankuHoB-1 ¢ keroHamu U anpaerunamu (Pasopckuid, Perre).

Peakuuu anknHoB. ['anorennpoBanue, ruaporajioreHupoBanue, ruaparanus (Kyuepos). Ane-
TUJIEH-aJIeHOBas u3omepusanus. CMelieHrne TpoHOH CBsI3U B TepMUHAIbHOE NoJokeHue. Okuc-
JIUTENbHAS KOHACHCAllUs TEPMUHAIBHBIX AJIKNHOB B IIPUCYTCTBUU COJIEH MENIH.

Mertonpel cuHTe3a 1,3-mTMEHOB: JeruapupoBaHUE ajKaHOB, cuHTe3 PaBopckoro—Pemnre,
KpOCC-COUETaHUE Ha METAINIOKOMIUIEKCHBIX KaTaau3aTopax.

Peaxiuu 1,3-1ueHoB: raJIoreHUPOBAHKE U THAPOTAIOreHUpoBanue, 1,2- u 1,4-npucoe1uHeHME.
Peakius [lunbca—Anbaepa ¢ alkeHaMd M aJIKWHAMH, €€ THIbI: KapOo-peakius, reTepo-peaxiiysl.
Juensl u aueHoQuUIbl. 0-XMHOAMMETaHbl B KauecTBe AueHoB. Karanu3 B peakuuun J{unbca—
Anbaepa. Crepeoxumusi peakuuu. PermoceneKTUBHOCTH [4+2]-LUKIONPUCOEANHEHUSI B Cily4yae
HECUMMETPUYHBIX JUEHOB U JueHoduioB. Perpo-peakuus Junsca—Anbaepa. [lpumenenue cumok-
CUJMEHOB B CUHTE3€ AJIULUKIIOB U FE€TEPOLIMKIIOB.

Tema 15. MeTonbl cuHTE3a OAHOATOMHBIX CHUPTOB: M3 aJKEHOB, KAPOOHMIIBHBIX COETUHE-
HUH, CI0XKHBIX 2(pUPOB U KAPOOHOBBIX KHCIIOT.

Peakuny oHOATOMHBIX CIIUPTOB: 3aMeIlleHNe THIPOKCHIIbHOM TPYIIBI B CHUPTaX HA rajloreH
(mox neiicTBHEM TaJIOT€HOBOJIOPOJIOB, TAJIOreHU10B (hocdopa U XJIOPUCTOrO THOHMIA). PeareHTh
PEruo- 1 CTepeoCeNeKTUBHOIO 3aMeleHus (KOMIUIEKChl TpudeHmndochrHa ¢ raJoreHaMu 1 4eThl-
PEXXJIOPUCTHIM yriepoaoM). Jleruapartanus cnupTtoB. OKHCIEHUE IEPBUYHBIX U BTOPUYHBIX CIIUp-
TOB. PeareHTsl okucieHus Ha ocHOBe coeanHeHui xpoma (VI), nuokcuaa mapraHua v TUMETHII-
cynbdokcuaa (Mmeroast Moddera u CepHa).

MeToapl CMHTE3a U PEaKIMHM JIBYXaTOMHBIX cOUpTOB. OKucnuTenbHOE pacuierniieHue 1,2-
JM0JI0B (MO/IHAs KUCII0Ta, TETpaaleTar cBUHLA). [IMHaKoIMHOBas EeperpynnmupoBKa.

MeTtoapl cHHTE3a MPOCTHIX 3(QUPOB: peakuus BuibsMcoHa, allKOKCUMEPKYpPUPOBAHUE CIIUP-
TOB. Peakiuu npocThix 3(pUpoB: 00pa3oBaHNE OKCOHHEBBIX COJICH, PaCIICIVICHUE KUCIOTaMHU.

I'unponepokcunsl. Kpayn-a¢upsl, X nosyuyeHue U NpUMEHEHHE B CHHTE3E.



Oxkcupanbl. CiocoObl mosydeHus. PackpbeITHe OKCHPAaHOBOTO IHMKJIA TOJ JEHCTBHEM JJICK-
TPOPUIBHBIX M HYKJICO()UIBHBIX ar€HTOB.

Tema 16. Merobl OTy4YeHUs allbAECTUIOB U KETOHOB: U3 CIUPTOB, IPOU3BOAHBIX KapOOHO-
BBIX KHCJIOT, aJIKEHOB (030HOJIHN3), aJIKUHOB (THApOOOpUPOBAHKE), HA OCHOBE METANIOPTaHUIECKUX
COEMHEHUN. AIIIMpOBaHKe U (OPMUIMPOBAHNE APEHOB.

Peakuuu anpaeruioB 1 KETOHOB: IPUCOEUHEHUE BOJbI, CIUPTOB, THONOB. 1,3-/{uTHanbl u ux
UCIIOJIb30BaHUE B opraHuyeckoM cuHtede. O6pamienue nouasipaoctu C=O-rpynnsl. [loxydyenue 6u-
CyIb(HUTHBIX POU3BOIHBIX U IIUAHTHAPHUHOB. B3anmoseiicTBrue anbaeruioB U KETOHOB C WINAAMU
docopa (Butrur) u cepsl. BzanmoeiictBue anbaeruioB 1 KETOHOB € @30TUCTBIMU OCHOBAHHUSMHU.
ITeperpynnupoBka bexmana. B3aumoneincTBue anbIeruioB U KETOHOB C METAUIOPraHUYECKUMU
coequHEeHUAMU. EHaMUHBI, UX aJKWIMPOBAHUE U alUIMPOBAaHUE. AJIbI0JIBHO-KPOTOHOBAsI KOHJCH-
calus aJbJErHJ0B U KETOHOB KaK METOJ yCIOKHEHUs yIJIepONHOro ckenera. HampasinenHas anb-
JI0JIbHAsI KOHJEHCAlMsI Pa3HOMMEHHBIX ajbJETUA0B C MCIOJIb30BAHUEM JIMTUEBBIX U KPEMHUEBBIX
3¢upoB eHonoB. KoHeHcaus anbpIeruoB 1 KETOHOB C MAJIOHOBBIM 3(UPOM U IPYTHMHU COEIAHHE-
HUSIMU C aKTUBHOW MeTuieHOoBOH rpynmnoi (KHeBeHarenb). AMUHOMETUIMPOBAHUE ANbJIETHAOB U
KeToHOB (ManHux). ben3onnoBast konaeHcanus. Konnencanus ¢ Hurpoankanamu (Aupu). Bocera-
HOBJICHUE aJIBJIETU/IOB U KETOHOB J0 CIIMPTOB, PEarcHThl BOCCTAHOBJIECHUSA. [[e30KCUreHnpoBaHue
IbJErua0B U KeToHOB: peakuun Kinemmencena u Kwxnepa—Bonbda. Oxucienue aiabIeruyios,
pearenTsl okuciaeHus. OKUCIeHne KEeTOHOB HaJiKUcIoTaMu 1o baitepy—Busurepy.

o,-HenpeenbHble AIbJETUABl U KeTOHbl. MeTo/bl MOJTy4eHUs: KOHJAEHCALlUU, OKHCICHHE
QJTMIIOBBIX cnupToB. Peakuus 1,2- u 1,4-npucoenHeHns TUTUHOPraHUYECKUX COETUHEHUM, TpH-
QIKUIO0PAHOB, JUAIKWI- U TUAPUIKYIPAaTOB, IUAHUCTOTO BOJOPO/IA, raJIOr€HOBOAOPOA0B. DMOK-
CUAMPOBAHUE O[3 -HENpeaenbHbIX KETOHOB. CONpsKEHHOE NMPUCOECTMHEHNE EHOJSTOB U €eHAMUHOB
K 0,3 -HenpeenbHbIM anbaeruaaM 1 keronam (Muxasie). JloHopsl u akuentopsl Muxasiida. Kara-
JU3aTOPhI peakluy, ee 0opaTuMocTb. Perpo-peakius. Peakuun anenupoBanus. Bapuant Pobunco-
Ha. Mcnonp30BaHue a-XJIOPKETOHOB M NPOW3BOJHBIX OCHOBaHMM MaHHMXA. O-CHIIMJINPOBAHHBIE
BUHUJIKETOHBI (CTOPK) U €HaMUHBI B PEAKIUAX aHEITHUPOBAHUSI.

Tema 17. MeToapl CUHTE3a KMCIIOT: OKMCIIEHNE IEPBUYHBIX CIIMPTOB U aJIbAETH/I0B, AJIKEHOB,
AJIKUHOB, aJIKMJIOEH30JI0B, THIPOJIN3 HUTPWIIOB U IPYTUX MPOU3BOJAHBIX KapOOHOBBIX KHCIIOT, CUH-
T€3 Ha OCHOBE METAIJIOPTaHMYECKUX COCTUHEHUH, CHHTE3bl HA OCHOBE MaJIOHOBOT'O 3(pupa.

Peakiiuu kapOOHOBBIX KUCIIOT: rajoreHupoBanue mo ['enro-Ponbrapary-3eIuHCKOMY, THPO-
JUTHYECKas KeTOHMU3aLus, 31ekTpoau3 no Konwsoe, nekapOokcuinpoBaHue Mo XyHCAUKKEDY.

MeTto/1bl OTYyYEHHUS] TPOU3BOJHBIX KapOOHOBBIX KHCJIOT: FaJIOT€HAHTUAPUIOB, aHTHIPUIOB,
CJIO’KHBIX 3(pUpOB, HUTPUIIOB, aMH10B. KeTeHbl, MX MOTy4YeHue U CBOWCTBA.

Peakuuu npon3BOIHBIX KapOOHOBBIX KHUCJIOT: B3aMMOJEHCTBHE ¢ HYKI€O(DUIBbHBIMU pearcH-
TamH (BOJA, CIUPTHI, aMMHUAK, aMHHbI, METAJJIOPraHUYECKUe COeJMHEHNus1). BoccTaHoBnenue rano-
TEeHaHTUAPUIOB J0 albIAETUI0B 10 PO3eHMYHAY M KOMIUIEKCHBIMU THAPUAAMU METaLUIOB. B3aumo-
JeiicTBUE TaJIOreHaHTUAPHUIOB C AMazoMeTaHoM (peakiust ApHiara-Oiicrepra). Boccranosnenue
CJIOKHBIX 3()UPOB J0 CIIUPTOB U aJbAECTUAOB, HUTPUIOB — J0 AMUHOB M QJIbJIETH/I0B KOMILJIEKCHBI-
MU THIpUIAMH METaIoB. MaloHOBasi KMCIOTAa: CHHTE3bl C MAJIOHOBBIM 3(QHpoM, peakius Muxas-
151, KoHJeHcauu ¢ anpaerugamu (Kaesenarens). CinoxHo3(upHas U allMJIONHOBAsI KOHEHCAIMH.
OcobenHoct 3(pUPOB ABYXOCHOBHBIX KHCIOT (0Opa3oBaHWE KapOOILMKIOB) B ITHUX PEAKIIHSX.
CrnoxHble 3(Upbl O.-TaJOTEHOKHUCIOT B peakuusix Pedopmarckoro. AneroykcycHbId 3¢up U ero
UCIIOJIb30BAaHUE B CUHTE3E.

Metonsl cuHTe3a o, 3 -HempeaeabHbIX KapOOHOBBIX KUCIIOT: JIErHIpaTalus ruAPOKCUKUCIIOT,
peakuuu KueBenarens, Burtura, [lepkuna (cHHTE3 KOPHUYHBIX KHUCIIOT). Peakiuu npucoennHEeHUs
10 JIBOMHOM CBSI3U. BpoMo- 1 no0-nakToHu3anus o,3-HenpeaeabHbIX KapOOHOBBIX KHUCIIOT.

Tema 18. Kmaccudukamnus peakiinii apoMaTHIECKOTO IIEKTPOPUIHHOTO 3aMenieHus. Bimsi-
HHUE 3aMecTuTeNlel B OEH30JIbHOM KOJIbIIE Ha CKOPOCTh M HAIpPaBJICHUE AEKTPO(UIBHOTO 3aMellie-
Hus. CornacoBaHHas U HECOTJIACOBAHHASL OPHEHTALUS.

HutpoBanue. Hutpyromue arentsl. Mexanusm peakiuu HUTpoBaHHs. HuTpoBanue GeH3omna
U ero 3amenieHHbIx. HutpoBanue Oudenmna, Hadrammna, apoMatnueckux aMuHoB U (enomna. [lo-
Jly4E€HHE TOJUHUTpOcOequHeHuN. MIico-ataka U HIICO-3aMEIEHUE B peakUMsaX HUTpoBaHus. Boc-
CTaHOBJICHUE HUTPO-TPYIIIIBI B PA3JINYHBIX YCIOBHSX.



lManorennpoBanue. ['asoreHupyrone areHTbl. MexaHu3M TaJOr€HUPOBAHUS apEHOB U UX
MPOU3BOIHBIX.

Cynbspuposanue. Cynbhupyronue areHTbl. KHHETHYSCKNUN U TEPMOAMHAMUYECKUN KOHTPOJIb
peakuuu (cynbhupoBanue henona u HapTanuHa). [IpeBpamienue cynbhorpymnms.

AnkwimpoBanue apeHoB no @puaento-Kpadrey. Ankummpyroniye areHTel. MexaHu3M peak-
uu. [lomuankunuposanue. [To0ouHbIE MpoLiecChl: M30MEpU3aLUs ATKUIMPYIOIIEr0 areHTa U Ko-
HEYHBIX MPOAYKTOB. CHHTE3 Tuapuil- U TPHAPUIMETAHOB.

ALnaMpoBaHUE apeHOB. AIWIIMPYIOLIME areHTbl. MeXaHu3M peakluu. PeruocenekTuBHOCTD
aruinpoBanusi. OcoO0eHHOCTH aluIMpoBanus (eHooB, neperpynnuposka @puca. opmunupona-
Hue 1o ['arrepmany-Koxy, ['arrepmany u Bunbemeiiepy. O61acTh NPUMEHEHHS 3THX PEaKIIHi.

Tema 19. [IaTuuieHHbIE TETEPOIMKIBI ¢ OJMHUM TerepoaromMoM. DypaH, THPPOJ, THO(EH.
Cunre3 u3 1,4-mukapoonmibHbix coenuHeHnil (ITaanb—Knuopp). Cunre3 nupposnor nmo Kaoppy u
no [anuy. Cunte3 3,4-au3aMenIeHHbIX THOPEHOB M0 XuHCOepry. Peakiuu amekTpoduibHOTO 3a-
MEIICHHS B MSATHUWICHHBIX apOMaTHYECKUX TeTepOIMKIIax: HUTPOBaHHE, CYIb(PUPOBAaHUE, rajlore-
HUpOBaHMe, (HopMIIIMpOBaHue, amuinpoBanne. Mugon. CuHTE3 MPOU3BOMHBIX MHIONA U3 (heHuI-
ruapazuHa U KetoHoB (Dumep). CuHTE3 MHI0JIA U €r0 MPOU3BOAHBIX U3 2-allMJIaMHHOTOIYOJIOB
(Manenynr). Peakuiuu 351eKTpoUIBHOTO 3aMEIIECHUS B MUPPOJIBHOM KOJIbIIE MHAOJA: HUTPOBAHHE,
dbopMuIHpOBaHUE, FAIOTEHUPOBAHUE.

[llecTuuneHHbie apoOMaTHYECKUE TETEPOIUKIIBI C OAHUM TerepoatroMoM. [lupuanH u xuHO-
auH. CUHTEe3 MPOU3BOAHBIX nupuAnHA Mo ['aHuy . CHHTE3 4acCTUYHO THAPUPOBAHHBIX NMPOU3BO/I-
HBIX MUPUIUHA TTyTeM [4+2]-mukionpucoenuuenus (rerepo-peakuus Junsca—Aunbaepa). Cunres
XUHOJIMHA U 3aMEIIEHHBIX XUHOIMHOB U3 aHWIMHOB 1o Ckpayny u [ebnepy—Miunepy. Peakuun
NUPUJIMHA U XUHOJMHA C alKuwiraioreHuaMu. OKUCIIEHNE U BOCCTAaHOBIIEHUE MUPUIUHA U XUHO-
nuHa. Peakiuy 3nekTpoUIbHOTO 3aMElIeHUs B MUPUANHE U XMHOJMHE: HUTPOBaHHE, CyIb(Uupo-
BaHMeE, rajoreHnpoBanue. N-OKUCH MUPUJIMHA U XUHOJIMHA U WX UCIOJIb30BAaHUE B PEAKIIUU HUTPO-
BaHus. HykneodunabHoe 3amelieHne aTOMOB BOJOpOJia B MHUPUIAMHE M XUHOJIMHE B PEAKLUAX C
amuioM Hatpus (UnunbabuH) u peHnmuuTueM. 2- U 4-MEeTUINUPUIUHBI U XUHOJIUHBI KaK METHUIIe-
HOBBIE KOMIIOHEHTHI B KOHJICHCALMSX C aJIbJETHIaMH.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

TexHonorust mporecca o0y4yeHus 1Mo JUCHMILIMHE BKIIOYAeT B cels cieayronme oopazoBa-
TEJIbHBIE MEPOIIPUATHS:

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

0) camocTosiTeNbHas paboTa aCIIMPaHTOB,

B KOHTPOJIbHBIE MEPOTIPUATHUS B IIpOIiecCe 00YUEHUSI U MO €r0 OKOHYAHUIO;

r) 3a4eThl B 3 U 4 cemecTpax.

AynuUTOpHBIE 3aHATHUSL IPOBOAATCS B MHTEPAKTUBHON (DOpPME C HCIIOJIb30BAHUEM MYJIbTHMeE-
TuitHOTO obecredeHus (HOYTOYK, TPOEKTOD).

B yuebHOM mpomecce OPeIyCMOTPEHO IIMPOKOE HCIONb30BaHHE AKTUBHBIX U
MHTEPAKTUBHBIX (OPM TNPOBENCHMS 3aHATUH (CEMHHApPOB B JHUAJIOIOBOM pEXHME, JUCKYCCHH,
KOMIIBIOTEPHBIX CUMYJISILIUN, pa30opa KOHKPETHBIX CUTYyalluid, TPYNIOBBIX JUCKYCCHUN) B coueTa-
HUM C KOHKPETHOW Hay4YHO-HCCJIEI0BaTeNbCKON paboTol B 0bmactu XuMuu. OJHON M3 OCHOBHBIX
aKTHBHBIX ()OpPM OO0yUYEHUs, CBA3AHHBIX C BEJACHUEM TOTO BHJA (BHUIOB) AEATEILHOCTH, K KOTOPHIM
TOTOBUTCS aCIUPAHT (HAYYHO-UCCIIEI0BATEIbCKON M HAyYHO-TIEIarOTHYECKO), SIBIISICTCS CEMUHAP,
K paboTe KOTOpPOro TMpPHUBJIEKAIOTCS BEIyIIME HCCIENOBaTeNM M CHEIUAIUCTBI-IPAKTUKU, U
SBJISIIOIIMNACS OCHOBOM KOPPEKTUPOBKU MHIMBUAYaJbHBIX YUeOHBIX IJIAHOB aclupaHTta. B pamkax
JUCLUIUIMHBI TPETYCMOTPEHBI BCTPEUN ¢ POCCUMCKUMHU U 3apyO0eKHBIMH YUEHBIMHU.

[TpoBepka mproOOPETEHHBIX 3HAHUN, HABBIKOB M YMEHHMI OCYILECTBIISIETCS TTOCPEACTBOM OTYE-
TOB aCIIMPAHTOB Ha HAyYHBIX CEMUHApPaX U UHIAUBHYaIbHBIM 00CYKIECHUEM C PYKOBOJIUTEIEM.



6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI ACMIUPAHTOB.

Bunbl camocTosTenbHON paboThI:

B JIOMAIIIHUX YCJIOBHUSX, B YATATHHOM 3ajie¢ OMOIMOTEKH, Ha KOMIIBIOTEpaX C JOCTYIOM K 0a-
3aM JIaHHBIX U pecypcam MHTepHeT, B 1ab0paTopusx ¢ JAOCTYIOM K JabopaTopHOMYy 00OpynoBa-
HUIO U TpuOopam.

CamocTtosTenbHas paboTa MOAKPEIUISeTCS Y4eOHO-METOIUYECKMM U HH(GOPMAIMOHHBIM
obOecrieueHreM, BKIIOYAIOIINM yYEOHHKHU, Y9eOHO-METOJAUYECKUE MOCOOMs, KOHCIEKTHI JICKIIHA,
yueOHOe U HaydyHOe IIpOorpaMMHOe obecrieueHue, pecypcsl HTepHeT.

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

Llenb KOHTpOJIA - OTy4YeHUE UH(POPMALMU O pe3ybTaTax 0Oy4yeHHsI U CTEIIEHH MX COOTBET-

CTBUS pe3yjbTaTaM OOYy4YEHHUS.
7.1. Tekymuii KOHTPOJIb

Texymmii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKa YCBOSHHs y4eOHOT0 MaTepuasia, peryssip-
HO OCYIIECTBJIsIEMasl Ha MPOTHKEHUHU ceMecTpa. TeKyluil KOHTPOJIb 3HaHUM y4alluxcsi OpraHu3o-
BaH Kak yCTHbIN rpymnmnoBoii onpoc (YI'O).

Texymas camocTosTenpHas padoTa acupaHTa HalpaBieHAa Ha YriyOJIeHHEe U 3aKperuieHue
3HAHUH, U pa3BUTUE IPAKTUYECKUX YMEHUHN aCIIUPAHTA.

7.2. IlpomeskyTOUHAS aTTeCTALMSA
[TpoMexxyTouHas aTTecTanusi OCYIIECTBISIETCS B KOHIIE CEMECTpa U 3aBEpIIACT H3y4YCHHE
TucuUIuHbl «Opranundeckas xumus». opma aTTecTanuu — 3a4eT ¢ OIEHKOM.

Cnucok BONPOCOB /JIs1 MPOBEICHUSI TEKYIIEro KOHTPOJIA M YCTHOIO OIIPOca 00y4aoIMuX s :

[Tpupona XMMHUECKOH CBSI3U B OPraHUYECKUX COCTUHEHUSIX.

['mbpuau3anus aToma yrieposa.

HMHTepMenuaTel OPraHuYECKUX PEaKIyii.

KuHetndyeckux n TEpMOAMHAMUYECKUN KOHTPOJIb OPIraHUUYECKUX PEAKLINM.

KauecTBeHHBIE U KOJIMYECTBEHHBIE 3JIEKTPOHHBIE 3()(PEKThl 3aMecTUTENEeH Ha peaKklMOHHYIO

CHOCOOHOCTh OPraHMUYECKUX COETMHEHUH.

[lepexo/iHble COCTOSTHUS, TOBEPXHOCTh U3MEHEHHs] CBOOOIHOW PHEPIUM OPraHUYECKUX peak-

UH.

7. Teopuu KUCJIOT U OCHOBAHHII.

8. BmnusHue pacTBOpuUTENEH Ha CKOPOCTh U PABHOBECHE OPTaHUYECKUX PeaKIni

9. [lpuHIMN TMHEHHOCTH W3MEHEHUH CBOOOIHOM dHEpruM peaknuii. Y paBHeHue ['ammera

10. T'omoreHHBIH KaTaln3 B OPraHUYECKOM CHHTE3E.

11. MeTannoKOMIUIEKCHBII U F€TepOreHHbIN KaTaau3 B OpraHMueCKOM CHHTE3E.

12. Mex¢azoBblil KaTaqu3 B OPraHUUYECKOM CHHTE3E.

13. Knaccugukaius OpraHHYECKIX PeakInuii 1 PeareHTOB.

14. W3omepust OpraHMYeCKUX COeAMHEHUH.

15. MeTonbl MOMyYeHUsT M XUMHUYECKUE CBOMCTBA MPEEIbHBIX YIIIEBOJIOPOIOB (aJKaHbI, KO-
AJIKaHBbI).

16. MeTtoabl aCHMMETPHYECKOTO CHHTE3A.

17. Metoapl nory4yeHHst 1 XUMUYECKHE CBOMCTBA ATKEHOB U IUEHOB.

18. MeTo/1bI MOTYYCHHS H XUMHYECKHE CBOMCTBA aJIKHHOB.

19. Mertoapl nonyyeHHst 1 XUMUYECKHUE CBOMCTBA apOMaTHYECKHX YIIIEBOIOPOJIOB.

20. Metoapl NOTYyYEHHUS] 1 XUMUYECKHE CBONCTBA OJJHOATOMHBIX 1 MHOT'OATOMHBIX CITUPTOB.

21. Metoapl NOTYYSHHS 1 XUMUYECKIE CBONCTBA KAPOOHWIBHBIX COCTUHEHUH.

22. MeToapl OJIy4eHHS M1 XUMHYECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.

23. Metoapl MOTYYSHHS] M XUMUYECKHE CBOMCTBA a30TCOACPIKAIIUX COSAMHEHUHN (aMHHO, HUTPO).

24. Metoabl NOJYYEHHS] U XUMUYECKHE CBOMCTBA CEPOCOIEPKAIIUX OPIaHUYECKUX BEILECTB.
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25. MeTtoab! Moy4eHus: U XMMUYECKHE CBOWCTBA MATU- U IECTUYIIEHHBIX T'€TEPOLIUKIIOB.
26. MeToapl MoIy4eHus, XUMUYECKHE CBOWCTBA U TPUMEHEHHE YTIIEBOJIOB.
27. buosornyecku BaxXHbIE COCTUHEHNUS — AMUHOKUCIIOTBI, O€JIKH, HYKJICMHOBBIE KUCIIOTHI.

7.3. UtoroBasi arrecrauus
dopma aTTecTanuy — KaHIUAaTCKU dK3aMeH B yCTHOH dopme. KaHmuaarckuii 3k3aMeH mpo-
BOJIUTCSA [0 OKOHYaHUU O0yUEHHUs B aCIIUPAHTYpeE.
DK3aMEHAIIMOHHBIN OWUJIET COCTOUT M3 TPEX TEOPETHUECKUX BOMPOCOB, TEMATHKA KOTOPBIX
IIPE/ICTABJICHA B POrpaMMe KaHIUAATCKOTO HK3aMEHa.

OO0pa3usbl 6mJ1eTOB
Opranuveckasi XuMust
buner 1
1. Tunsl cBsi3el B OPraHMYECKOM XUMUH.
2. Ankanbl. MeTopl CHHTE3a B PEaKIMOHHAS CITOCOOHOCTb.
3. OcuHoBnl cniektpockoruu SIMP. Ilpumenenue cnexrpockonuu SIMP '"H s W3yUYCHHUS
CTPYKTYPBI OPTaHUYECKUX COCIUHEHUH.

buner 2

1. DnexTponHbIe AP HEKTHI. DIEKTPOOTPULIATETIHHOCTH ATOMOB U TPYIIIL.

2. Ankensl. Homenkmarypa u ctpoenne. MeTopl CHHTE3a.

3. OcuHoBsl cnektpockonuu SAMP. Ilpumenenue cnexktpockonuu SIMP BC s U3YYEHU
CTPYKTYPBI OPTaHMYECKUX COCIUHEHUM.

buner 3

1. Konuenuus apomatuunoctu. [IpaBuno Xrokkens. Me30HMOHHbIE COEUHEHUs. AHTHApOMa-
TUYHOCTb.

2. Peak1ioHHast CHOCOOHOCTH aJIKEHOB.

3. Ocuogsl criektpockoruu SIMP. [Ipumenenne cnextpockornmu SIMP Ha simpax rerepoato-
MOB JIJISl U3yYEHUS CTPYKTYPBl OPraHMYECKUX COCIUHEHU.

buner 4

1. Ilonsarue o koH(popmanuu MoOJEKyJbl. BpallieHue BOKpyr cBsi3eii: BETMUMHBI U CUMMETPUS
NOTEHIMATIBHBIX OaphepoB. PaKTOPHI, ONPEAEIAIONINE SHEPTUI0 KOH(POPMEPOB.

2. CTpoeHre ¥ HOMEHKJIaTypa aJKWHOB. MeTOIbI TIOJYYEeHHUSI M CBOMCTBA alleTHICHOBBIX CO-
€IUHEHUN.

3. Ocuogsl criektpockornu SIMP. [Ipumenenne nBymepHoii cekrpockonuu SIMP mnst u3sy-
YEHUS CTPYKTYPBl OPraHUYECKUX COCIUHEHUN.

buner 5

1. DOnanTHoMepus. ACHUMMETpPUST U XUPAJbHOCTh. OKBUBAJIEHTHbIE, SHAHTUOTONHBIE U
JIMACTEPEOTOIHBIE TPYIIIBI; UX IPOSABICHUE B XMMUYECKOM IIOBEJIECHUU MOJIEKYJ] B XUPAJIbHBIX U
axupalbHBIX cpefax u crnekrpax AMP. HomenknaTypa onTH4eCKUX aHTUIIOIOB.

2. Ilonuenossle coenuHeHns. OCOOCHHOCTH CUHTE3a M PEAKIIMOHHON CIIOCOOHOCTH.

3. Ilpumenenne criekrpockonmu JI1P B oprannueckoil XuMuu.

buner 6

1. Kucnotel bpencrena u Jlstonca. Kucnorno-ocnoBHoe paBHosecue. [lonarue pH. Kuneru-
yeckash M TepMOJMHAMUYecKasi KUCIOTHOCTh. YpaBHeHHe bpencrema. O6muit u crnenuduyeckuit
KHCJIOTHO-OCHOBHBIN KaTanu3. CynepKkucnoTel. DyHKIIMHA KUCIOTHOCTH.

2. Cnoupthl. MeTopl CMHTE3a U peaKkIMK OJTHOATOMHBIX CIIUPTOB.

3. [IlpumeHenne koneOaTeNbHOM U 3JEKTPOHHON CHEKTPOCKONUHU JUISI U3YYEHHUS! CTPYKTYPHI
OPraHUYEeCKUX COCTUHECHUH.



buner 7

1. HykneodunsHoe 3amemienue B anudarudeckom psay. Mexanuzmel SN1 u SN2. Brnusaue
CTPYKTYpbI cyOCTpaTa U NOJSIPHOCTU PACTBOPHUTENSI HA CKOPOCTH U MEXAHU3M PEaKIUH.

2. MeTo/ibl CHHTE3a U PeaKIUH JBYXaTOMHBIX CITUPTOB.

3. IlpumeHeHne Macc- U XpOMaTO-Macc-CIEKTPOMETPHUHM JUIsl U3YyUEHHUsl CTPYKTYpbl OpraHuye-
CKHMX COCIMHECHUM.

buner 8

1. HykneodmibHOE 3aMeIeHHE MPU KPATHOW YTJIEPOA-YIJIEPOIHOW CBSI3W M B apoMaTHye-
cKOoM siipe. TUNHYHBIE MEXaHU3MbBI HYKJICO(PHUIBHOTO 3aMEIICHUS y Sp2-THOPHIHOTO aToMa yrJie-
pona.

2. MeTopl CHHTE3a M PeakIiuy MPOCTHIX 3(DHUPOB.

3. Xpomarorpaduyeckre METObI U X IPHUMEHEHHE B OPTraHUIECKOM CHHTE3E.

buner 9

1. DaekrpoduiibHOE 3aMelieHre y aroMa yriepojaa. Mexauusmsl 3ameinenus SEL, SE2, SEi.
HyxneodunpHblid kaTtanu3 37meKTpoGuiIsHOro 3aMenieHus. BiusHue cTpyKTypsl cyOcTpara u 3¢-
(eKTOB cpe/ibl Ha CKOPOCTh U HAIIPABJICHUE PEaKITHI.

2. Anpaerunbl 1 ketonbl. HomenkmaTypa. OcoOeHHOCTH CTpOEHUs. MeTOIbI MOTydeHHs allb-
JIETHI0B U KETOHOB.

3. PEeHTreHOCTPYKTYpHBIM aHAIN3 U €ro MPUMEHEHHE ISl M3yYeHHS CTPYKTYPHI OpraHHYe-
CKHUX BEIIECTB.

buner 10

1. Peakiuu snuMuHUpOBaHUs (OTIICIUICHUS). MeXaHU3MBbI T€TEPOJIMTHYECKOTO FITUMUHUPO-
Bauusi El1 u E2. CrepeosnexkrpoHHsie TpeboBaHMS | crepeocnenuduyHocTh mnpu E2-
SIMMHUHUPOBAHUH.

2. Peakuuu anperuioB U keToHoB. OOpalieHre NoaspHOCTH KapOOHUIBHOM TPYIIIIHL.

3. CoBpeMeHHBIE METOJIbI 00Pa0OTKH PEaKIIMOHHBIX MACC, OYUCTKH U BBIICICHUS MMPOTYKTOB
peaKuuu.

buner 11

1. IlpucoenrHenue 1Mo KpaTHbIM YIJIEPOI-YIIAEPOJAHBIM CBSI3M. DIIEKTPOPUIBHOE MTPUCOETH-
HeHue. CuiibHBIE U ciadble 3NEeKTPOUIIbI, MEXaHU3M U CTEPEOXUMHS MPUCOEIUHEHUs, PETHO- U
CTEPEOCENEKTUBHOCTD peakiui. IIprucoemuenne K CONpsiKEHHbIM CUCTEMAaM.

2. HerpenienbHble allbJIeTUABI M KETOHBI. METO/bI MOJTyueHHs U PeaKLUu.

3. OcuoBer criektpockoruu SIMP. Tlpumenenne cnekrpockonuu SIMP "H s U3y4YEHHUS
CTPYKTYPBI OPTaHUYECKUX COEIUHEHUMN.

buner 12

1. HykneoduibHoe npucoeuHeHNE K KapOOHMIBHOM rpymie.

2. Kap6onossle kuciotsl. Homenknatypa. OcoOEHHOCTH CTpOEHUs. MeToJbl MOJydeHUus U
THUNHYHBIE PEAKIUN.

3. OcnoBel cnektpockonuu SIMP. Ilpumenenue cnekrpockonuu SIMP BC s HU3Yy4YECHUS
CTPYKTYPBI OPTaHMYECKUX COCIUHEHUM.

buner 13

1. IleperpynnupoBKH B KAPOOKATHOHHBIX HHTEPMEIUATAX.

2. MeTo/bI TIOyYCHHS U CBOMCTBA IMPOM3BOIHBIX KapOOHOBBIX KHCJIOT: TaIOTCHAHTHIPHIOB,
AQHTUAPUIOB, CIOKHBIX 3PUPOB, HUTPUIIOB, aMUI0B. KeTeHbI, nX MoydeHne 1 CBOICTBA.

3. OcuoBbl cniekTpockonuu SIMP. [Ipumenenue cniekrpockonuu SIMP Ha siipax reTepoarto-
MOB ISl U3YYEHHUsI CTPYKTYPbl OPraHUYECKUX COCIUHEHUM.



buner 14

1. PagukanbHble ¥ MOH-PAJMKAIbHbIE PEAKIIMU MPUCOSAUHEHHS, 3aMEUICHUS U SITUMHHUPO-
BaHUS.

2. Knaccudukanus peakuuii apoMaTuyecKoro 3J1eKTpo(uiIbHOTO 3amMenieHus. BrnusHue 3ame-
CTUTENEH.

3. OcuoBbl criekTpockornuu SAMP. [lpumenenue nBymepHoi cnekrpockonuu AMP nns uzy-
YEHUsI CTPYKTYpPbl OPTaHUYECKUX COEANHEHUN.

buner 15

1. [TpuHIUT PETPOCUHTETUUECKOTO aHaIn3a. CUHTOHBI U CUHTETUYECKUE SIKBUBAJIICHTHI.
2. Meronpl cUHTE3a U CBOICTBA reTepOapOMaTHUECKUX COSAMHEHUIA.

3. [Ipumenenune ciekTpockonuu DIIP B oprannueckoi XuMuu.

Kanauparckuil 9K3aMeH IMPOBOAUTCS B NPUCYTCTBUU HE MEHEE 2 YJIECHOB 2K3aMEHAIL[MOHHON
KOMUCCHH U3 COCTaBa, yTBepxkaeHHoro npukazom no UpMX CO PAH, B ycTHOM miu NTUCbMEHHOM
BUJIC C MOCJIEAYIOUIMM YCTHBIM COOECEeIOBaHHEM IO BOIIPOCAM, YKa3aHHBIM B HK3aMEHAIlMOHHOM
Owiere. Ha moarotoBky oTBETOB B MMCHbMEHHOM BUJIE OTBOAUTCA 1 akajeMuyecKkuil yac.

KpuTepnn OLlCHUBAHUS O0TBETA aClIMpaHTa
B X0€ rocyaiapCTB€HHOI0 3K3aMeHa

MunumymMm 3 Bonpoca Ouiera (13 3) UMEIOT MOJIHbIE OTBE-
Tbl. Coziep’kaHre OTBETOB CBUJIETENBCTBYET 00 OTJIMYHBIX

«OTIn4HO» 3HAHUSAX BBIYCKHUKA M O €r0 YyMEHUHU pemath mnpodec-
CHOHAJIbHBIC 3a/1a4l, COOTBETCTBYIOIIUE €ro Oymymiei
KBaTM(UKAITIH.

Munumym 2 Borpoca Ouera (13 3) UMEIOT MOJIHbIE OTBe-
Tel. Cozlep’kaHre OTBETOB CBHJIETEIBCTBYET O XOPOIIUX
3HaHUSAX BBIYCKHMKA U O €ro YMEHUHU pelaTh npodec-
CHOHAQJIbHBIC 33J]aud, COOTBETCTBYIOIIHME €ro OymyIei
KBaJTU(pUKAITIH

«Xopomo»

Munumym 1 Bonpoc Ouera (13 3) UMeeT MOJHBIN U mpa-
BUWJIBHBIM OTBET, 2 BONPOCAa PACKPBITBI HE TOJTHOCTHIO.
CopnepxaHue OTBETOB CBHJETEILCTBYET O HEIOCTATOY-
HBIX, HO yJIOBJICTBOPHUTEIBHBIX 3HAHUAX BBITYCKHUKA H O
€ro OrpaHMYeHHOM YMEHHM pellaTh NMpodeccHOHaNbHbIE
3a7a4m.

Tpu Bompoca Ounera (u3 Tpex) He umeroT orsera. Co-
Jiep)KaHNue OTBETOB CBUIETEIHCTBYET 00 OTCYTCTBHH 3Ha-
HUH BBITYCKHHKA U O €0 HEYMEHUH pelarh npodeccuo-
HaJIbHBIC 33]1a4H.

«Y IOBIIETBOPUTEIBHOY

((Hey,Z[OBHCTBOpI/ITCJIBHO»

8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIHOHHOE 00ecneyeHHue TUCIUTIHHbI

OcHoBHas1 JiuTEpaTypa

1. Wnmen, 3. OcHoBBI opranuyeckoit crepeoxumun / . Unuen. — M.: bunom. JlabopaTtopus
3uanui, 2014. — 703 c.

2. Peytos, O. A. Oprannyeckas xumusi: B 4-x 1. T. 1/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JIaGopatopus 3Hanwmii, 2014. — 567 c.

3. Peyros, O. A. Oprannyeckast xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JIabopatopus 3Hanwmii, 2014. — 623 c.

4. Peyros, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun
— M.: bunowm. JIaGopatopus 3Hanuii, 2014. — 544 c.
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Peytog, O. A. Oprannueckas xumusi: B 4-x . T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 726 c.

Cwmut, B. A. OCHOBBI COBpPEMEHHOI'0 OPraHWYECKOro CHHTEe3a. YdeOHoe mocodue / B. A.
Cwmur, A. [I. Juneman. — M.: bunowm. Jlaboparopus 3Hanwmii, 2014. — 750 c.

Tpasens, B. @. Oprannyeckas xumusi: yaeoHoe rmocobue s By30B: B 3-ex 1. T. 1 / B. @.
Tpasens. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 368 c.

Tpaeens, B. @. Oprannyeckas xumusi: yueoHoe rmocodue s By30B: B 3-ex 1. T. 2 / B. @.
Tpasens. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 517 c.

Tpasens, B. @. Oprannyeckas xumusi: yaeoHoe rmocodue s By30B: B 3-ex 1. T. 3 / B. @.
Tpaeens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.

JonoJiHUTe/IbHAA JIUTEPATYpPA
babkun, B. A. buomacca 1MCTBEHHHUIIBI: OT XMMHYECKOTO COCTaBa 10 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: U3a-so CO PAH, 2011. — 236 c.
bepnert, JIx. Xumudeckas cBs3b: nep. ¢ anriL. / Jx. bepaert. — M.: Mup; bunom. Jlabopa-
Topus 3HaHuH, 2015. — 245 c.
I'omo6okosa, T. B. HekonneHcHpoBaHHbBIE BUIIMHAIBHBIC TPUA30JIbl: cripaB.mocodue / T. B.
l'onoboxosa, JI. . Bepemarun, P. I'. )Kuros, B. H. Kiwxnses; ots. pea. A. U. CMupHOB. —
Wpkytek: UI'Y, 2012. - 133 c.
I'oncansec, K. Hanoctpykrypsr B 6nomenunune / K. I'oncansec, K. Xans6epmranr, K. Jlo-
pencuH, JI. Haup — M.: bunom. JIaboparopus 3nanuii, 2013. — 520 c.
I'ycaposa, H. K. Xumus anerunena: Hoseie riasel / H. K. I'ycapoBa, A. . Muxanesa, E.
1O. llImunr, A. I'. Manbkuna. — HoBocubupck: Hayka, 2013. — 368 c.
XKayen, XK. buomeramnooprannueckast xumus / XK. XKayen. - M.: bunom. Jlaboparopus 3Ha-
uuit, 2015. — 496 c.
KoBanenko, JI. B. buoxumuueckue OCHOBBI XUMHUU OWOJOTHYECKH AKTHUBHBIX BEIIECTB:
yuebHoe nocodue / JI. B. Kopanenko. - M.: bunom. JIabopatopus 3nanuit, 2014 — 229 c.
Kysnenos, H. T. OcHoBsl HanotexHonorun: yueoOnuk / H. T. Ky3uenos, B. M. HoBoTopiies,
B. A. XKab6pes, B. 1. Maproaus. — M.: bunom. JIaboparopus 3nanwmii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uokommnosutsl / A. K. Jlay, ®@. Xyceiin, X. Jlabau. — M.: bunowm. Jla-
6oparopust 3Hanwmit, 2015. — 392 c.
Pomanosckuii, b. B. OcHoBbI kaTanu3a: yue6Hoe nmocodue / b. B. Pomanosckuii. — M.: bu-
HoM. JIaGoparopus 3HaHui, 2015. — 172 c.
Prokonkos, /1. Y. Hanomatepuansl: yuebHoe nocodue / /I. . Peoxonkos, B. B. B. JIésuHa,
3. JI. I3um3urypu. - M.: bunom. JIaboparopus 3Hanuit, 2014. — 365 c.
CemenoB, A. A. buonorudeckast akTUBHOCTh NPUPOAHBIX coequHeHuit / A. A. CemeHos, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunbBepcreiin, P. Cniektpomerpruyeckast WASHTU(UKAIUS OPTraHUYECKUX coenuHeHui / P.
Cunbepcreiin, @. Beoctep, /. Kumi. — M.: bunowm. Jlabopatopus 3nanuii, 2014. — 557 c.
Connarenkos, A. T. [lectuuuasl 1 peryasTopbl pocTa: NMPUKIIAJAHAsS OpraHuyecKas Xumus /
A. T. ConnarenxoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlabGopatopust 3naHwmii,
2014. - 223 c.
ConparenkoB, A. T. IlecTuruibl ¥ perysasTOpbl pocTa: NPUKIIAJHAsS OpraHuyecKkas XUMus /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunom. JlaGoparopus 3HaHUH,
2014. - 223 c.
Crapoctun, B. B. Matepuansl 1 MeTo/ibl HAaHOTEXHOJIOTHHU: yuyebHoe nmocodue / B. B. Cra-
poctuH. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 431 c.
Tutne, JI. lomuHo-peakuun B opranndeckom cuntesze / JI. Tutne, I'. bpame, K. I'epuke;
nep. ¢ aura. — M.: bunowm. Jlabopatopus 3nanuii, 2010. — 671 c.
Tonctukos, I'. A. CMomstHbIE KHCITIOTHI XBOMHBIX Poccun. Xumwus, dapmaxomnorus / I'. A.
Toncrtukos, T. I'. Tonctukosa, 3. 3. llynsn, C. E. Tonctukos, M. B. XBoctos; HUOX um.
H. H. Bopoxmoa CO PAH. — HoBocubupck: Akamemuueckoe uznarenbctBo «I'eo», 2011.
-39 c.



19. Tpodumos, b. A. Xumus nupposna. Hoseie crpanunel / b. A. Tpopumos, A. . Muxarnesa,
E. 1O. llImunar, JI. H. Co6enuna. — HoBocubupck: Hayka, 2012. — 383 c.

20. XenbBuHKeNb, JI. CucTemMaTH4ecKass HOMEHKIIATypa opraHudeckux coenuHennii / J. Xenb-
BUHKENb. — M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 232 c.

21. Yepnona, C. B. ®apmaneBruueckas xumus: yaeOHuK s By30B / C. B. UepHoBa; mox pex.
I'. B. Pamenckoii. — M.: bunom. JIabopatopus 3nanuii, 2015. — 472 c.

22. Mlumxkun, I'. I'. HanoanekTpoHuka. DJIeMEHTHI, MPpUOOPHI, YCTPOKCTBA: yueOHOe mocodue /
I'. I'. [Humkun, U. M. Arees. — M.: bunowm. Jlaboparopus 3Hanwmii, 2011. — 408 c.

23. Dnpmenopoiix, K. Meramtoopranndeckas xumus / K. DnpmenOpoiix. — M.: bunom. JIabo-
paropus 3Hanuii, 2014. — 750 c.

24. YOposckas, M. A. XuMust apoMaTHYeCKUX TeTepOIHKINYecKux coeaunenuii / M. A. FOpos-
ckas. — M.: bunom. JIaboparopus 3nanwuii, 2015. — 208 c.

HNuTepHer-pecypcnbl
JlocTtyn K 37€KTPOHHBIM Hay4yHbIM HH(POPMAIMOHHBIM pECypcaM OCYIIECTBISETCS 4epes

cepsep LlenTpanbpHoii HayyHOM 6MOIMOTEKH MIPKYyTCKOTr0 HAYYHOTO IIEHTpA:

1. http://pubs.acs.org/ - Kypuansr 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/ - XKypnains! u3natenscrsa Taylor&Francis
http://www.sciencedirect.com/ — Xypuansl uznarenscrsa Elsevier — Freedom Collection
http://link.springer.com/ - XXypHainsl u3narenabcTBa Springer
http://www.springerprotocols.com/ - Xypuansl usmarensctBa Springer Journals u Spring-
erProtocols
8. http://www.interscience.wiley.com - XXypuaisr uzgarenscrea Wiley
9. http://apps.webofknowledge.com/ -ba3a nanusix Web of Science
10. http://www.scopus.com/ - baza ganaeix SCOPUS

Noakown

9. MarepuajbHO-TeXHUYECKOe o0ecnedeHne y4eOHOM JUCIUIIMHBI

Jlist ocBOEHMS MpOorpaMMbl OOYyYEHHs M JUIsS BBITIOJIHEHUS! HAyYHO-MCCIIEI0BATENbCKUX Pa-
00T Mo TeMme AuccepTalMK KaKIOMY acllMpaHTy MpeAO0CTaBICHO UHIMBUyalbHOE padouee MecTo,
000pyTOBaHHOE MPUTOYHO-BBITSKHON BEHTHIIALMEH, BOJOMPOBOIOM, BOJOOTBEIEHHEM, BO3IyXO-
BOJIOM. ACNMPaHThl UMEIOT BO3MOKHOCTh MCIIOJIb30BaTh MaTepHAIbHO-TEXHUUECKHE CPE/ICTBA Ja-
6opaTopuil, B KOTOPBIX BBIMOJHAIOT KBAIM(DPUKALMOHHBIE U JUCCEPTALMOHHBIE pabOTHl (OPITEXHU-
Ka, pEaKTUBBI, PACXOHBIC MaTepHUabl, JabopaTopHas MOCy/1a, U3MEPUTEITLHOE 000PYI0BaHNUE).

OcCHOBY MaTepUaIbHO-TEXHUYECKOH 0a3bl MHCTUTYTA COCTABJISIOT J1BA IIU(PPOBBIX MYJIbTHU-
anepHbix Oypre-cnexkrpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKUI AUPPaKTOMETP
Bruker D8 ADVANCE, penrrenoBckuii nudpakromerp D2 PHASER, undpaxpacusiii @ypnbe-
cnektpoMerp Vertex 70 ¢ Paman npucrtaBkoli, undpakpacusiii @ypne-cnektpomerp Excalibar HE
3100 Varian, muxpoananuzatop Flash EA 1112 CHN-O/MAS 200, mukpoananuzatop Termo Flash
EA 2000 CHNS, DIIP-cnektpomerp ELEXSYS ES580, ycraHOoBKa HAHOCEKYHAHOTO UMITYJIBCHOTO
doronmza, xpomaromacc-criekrpomerp QP-5050A, xpomaTomacc-ciektpometp Agilent 5975 ¢ xu-
muyeckoid nonusanueit, TanaemMusiii TOF/TOF macc-cnektpomerp Ultra Flex, anexTpoHHBIH MUK-
pockon TM 3000 Hitachi, cnexrpodayopumerp FLPS920 Edinburg Instruments, Y®/BU/I-
crnekrpomerp LAMBDA 35 u nuanskomMerp.

JUia mpoBeleHUs KBAHTOBO-XMMHYECKMX PACUETOB HMMEETCS BBIUMCIMTEIBHBIA KIIACTEP
39I'u/112I'6/14T6 n HeoOxomumoe mporpammuoe obecrneuenne (GAUSSIAN, GAMESS, DAL-
TON u DIRAC).

ABTOpP-COCTaBUTENb paboueii MporpaMMbl TUCIUTUIHHBI:



http://pubs.acs.org/
http://www.sciencemag.org/
http://www.nature.com/
http://www.tandfonline.com/
http://www.sciencedirect.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://www.interscience.wiley.com/
http://apps.webofknowledge.com/
http://www.scopus.com/



