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Pabouast mporpamMmma cocTtaBiieHa Ha OCHOBaHWH (eJepallbHBIX TOCYJIapCTBEHHBIX 00pa3oBa-
TENBHBIX CTAHJIAPTOB K OCHOBHOW 00pa30BaTEIbHON MPOrpaMMe BHICIIET0 00pa30BaHUs MOATOTOBKH
Hay4YHO-TIEJarornyecKux KaJpoB B acnupaHType no Hanpasiienuto 04.06.01 XumMuueckue HayKu

PABOYAA ITPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acegannu Y4eHOI0 COBe-
ta IpX CO PAH nportokon Ne 4 ot 24 mas 2016 .

) ALl
3aB. aCIUPAHTYpPOH K.X.H. et eef - T.H. Komaposa

1. Henu u 3a1a4u y4eOHOH TUCHHUIIMHBI

PaccmarpuBaemas AuCHUIUIMHA sIBIIETCS (paKyJIbTaTUBHOW B IOATOTOBKE ACIHUPAHTOB, 00Y-
yaroruxcs 1o npoduio 02.00.06 Xumust BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH.

Heablo M3y4eHHsl AUCUMIUIMHBI SBISETCS NpuUoOpeTeHue (yHIaMEHTaJIbHBIX 3HAHUM U
NPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS MPO(ECCHOHATFHOW HAYYHO-HCCIIEI0BATEILCKOM, MH-
HOBALIMOHHOM M 00pa3oBaTeNbHON JEATETbHOCTH B 00JACTH OPraHMYECKOM XUMHM U B CMEXHBIX
oOmactsx Hayku; (opMupoBaHue 0000IIarONIel TeopeTHYecKor Oa3bl Jisl M3ydeHHs (yHIaMeH-
TaJIbHBIX OCHOB OPraHUYECKON XUMHH U BO3MOKHOCTH MX UCIIOJIb30BAaHUs Ha MPAKTHUKE.

3apaum:

e (opMupoBaHHe y 00yUYaIOIIMXCS COBPEMEHHBIX MPECTAaBICHUN 00 OpraHMuecKol XUMUH, ee

POJIM U 3HAUUMOCTH B COIMOCTABIECHUHU C IPYTHUMHU XUMHUYECKUMHU HAyKaMH;

e (opMupoBaHHe TITyOOKOTO TOHUMAHUS OOIMINX 3aKOHOMEPHOCTEH 3aBUCUMOCTH CBOIMCTB Op-

FaHUYECKUX COEAMHEHUH OT UX CTPOCHHUS;

® OCBOCHHE HaBBIKOB TEOPETUUECKOTO aHAIN3A PE3YIIBTATOB SKCIEPUMEHTAIBHBIX UCCIIEI0BA-
HUI B 007aCTH OPraHNYECKOW XHUMUHU;

® OCBOEHHME METOOB IUNIAHUPOBAHUS HKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX UCCIIEIOBaHUA;

e 0oOyueHHe YMEHHUIO CUCTEMaTU3HpOBaTh U 00001IaTh Pe3yIbTaThl COOCTBEHHBIX HCCIIEI0Ba-

HU B COMOCTABICHUHU C U3BECTHBIMU JINTEPATYPHBIMU JAHHBIMU;

e oOyueHHE yMEHUIO O(pOPMIISITE PE3yIbTaThl COOCTBEHHBIX HCCIIECIOBAaHUI B BUJIE ITyOIHKa-

[IAH, OTYETOB, TOKJIAJIOB.

2. MecTto aucuuimiinHel B ctpykrype OOII

2.1. Yueonas mucnmmuimHa b1.B.JIB.1.1 «Oprannueckas XUMHS» BXOJUT B BapUATUBHYIO
4acTh MEXAUCIUILIMHAPHOTO ITpodeccroHanbHoro moaymst OOIT.

2.2. JlanHas mporpaMMa CTPOHTCS Ha IPEEMCTBEHHOCTH IPOTPAaMM B CHUCTEME BBICIIETO
oOpa3oBaHusi W mpenHazHaueHa Juig acnupantoB MpUX CO PAH, npomeammx ycneumrHoe
oOydeHue Mo MporpaMMe MOJArOTOBKM MAarucTpoB WM crenuanuctoB. OHa OCHOBBIBAaeTCS Ha
MOJIOKEHUAX, OTPAKEHHBIX B YYEOHBIX MporpaMMax YKazaHHBIX YypoBHeH. Jlns ocBoeHus
quciumuinHel - «OpraHudeckas XUMHs» TpeOyroTcsl 3HaHUST M yYMEHHs, NpHOOpeTeHHbIE
00y4aromyMuCs B pe3ybTaTe OCBOCHHUS psJia TUCIMILINH (pa3eioB AUCIUILINH), TAKUX KakK:

—Teopernueckre OCHOBBI OPraHUYECKOTO CUHTE3A,

—PU3NKO-XUMHUYECKUE METOBI UCCIIEJOBAHUSI CTPYKTYPHI BEIIECTB,

—OCHOBBI CTEPEOXUMUM,

—XUMUS 3JIEMEHTOOPraHNYECKUX COETMHEHUI

—MexaHn3MBbl OPraHUYECKUX PEAKIIUN

—XUMUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

—OCHOBBI KBaHTOBO-XMMHYECKOTO MOJEIUPOBAHUS CTPOCHHS MOJEKYI M PEaKIMOHHOU
CIIOCOOHOCTH BEIIECTBA

2.3. lucuummHa «Opranudeckas XUuMus» HE0OX0uMa IpU MOATOTOBKE BBITYCKHOW KBaIH-
(uKaOHHON pabOTHI aCTIMpaHTa U MOJATOTOBKE K CAa4ye KaHIUIaTCKOTO SK3aMEHa.



3. TpeGoBaHusi K pe3yJibTATAM OCBOEHHS TUCHUTLIUHBI

[Tpouecc u3yueHus AUCUMIUIUHBI «OpraHudeckass XMMUs» HampaBieH Ha (opMHpOBaHUE

AJIEMEHTOB CIIEAYIOIUX KomneTreHuuid B coorBercTBUM ¢ OOIl no HampaBieHHIO MOATOTOBKHU

04.06

>

.01 Xumuyeckue HayKH:

Ilpogpeccuonanvnvie komnemenyuu:
yMEHHE NPOBOAMUTH aHAlIW3, CAMOCTOSITEIbHO CTaBUTh 3a/ady HCCIeJOBaHUSA Hauboee
aKTyaJIbHBIX TPOOJIeM, HMMEIONIMX 3HA4YCHHWE JUIS XUMHYECKOH OTpaciid, TPamMOTHO
IUTAHUPOBATh HKCIIEPUMEHT U OCYILIECTBIATH €ro Ha IMpakTUKe, BiaJeHHEe O0a30BBIMU
NPEACTABICHUSIMU O TEOPETHUYECKUX OCHOBAaX OPraHUYECKONM XHUMHH, MEXaHHU3Max
OPraHWYECKUX pEaKLMil, CTEPEOXMMHUHU, XMUMHHU 3JIEMEHTOOPIaHUYECKUX COCIUHEHUU HU
oprannveckoit xumun (I1K-3);
[To okOHYaHUM U3YYEHHUS JUCIUILIMHBI ACIUPAHTHI TOJKHBI OYIyT:
3uamo:
METO/Bbl IMOJYYEHUs], XUMUYECKHE CBOWCTBA M MPAKTUYECKOE HMCIOJIb30BAHUE OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAMHEHUM;
TUIIOBBIE METO/Ibl OPTaHUYECKOTO CUHTE3a, UCIIOIb3YEMbIE PEareHThl U 000PYI0BAHUE;
MEXaHU3Mbl OCHOBHBIX OPraHUYECKHX PEaKLMi, MOAXOJAbl U METOJbl M3yUYEHUS MEXAHM3-
MOB;
BIIMSIHUE CTPOCHUS HA PEAKIIMOHHYIO CTIOCOOHOCTh OPraHUYECKUX COCTUHECHHUI;
(U3HKO-XMMHYECKHE METOJIBI UCCIICAOBAHUS CTPOSHUS OPraHUICCKUX COCIUHEHH U Opra-
HHUYECKUX PEAKIUK;
COBPEMEHHYIO MEPUOINYECKYIO JIUTEePaTypy (KypHAIbl) U JIEKTPOHHBIE 0a3bl JaHHBIX B 00-
JJACTU OPraHUYECKOW XMMHMHM M METOJOB MOMCKA CBOMCTB M IOJIYYEHHUS] OPraHUYECKUX Be-
IECTB;
MPUHLUIIBI TEOPETHUYECKUX PACUYETOB CBOMCTB OPraHUYECKUX COCAUHEHUH, TEpMOANHAMHU-
YECKUX U KUHETHYECKHUX [1apaMeTPOB OPTaHMYECKUX PEaKIUil
pOJIb U MECTO OPraHMYECKOM XMMHUHM B CUCTeME (YHIAMEHTAIbHBIX XUMHUYECKUX HAYK U
IIPOU3BOJICTBE COBPEMEHHON MHHOBAMOHHOW MTPOTYKIIUH
Ymemos:
BBIOMPATh METOJIbI M pEareHThl CHHTE3a OPTaHUYECKUX COSTUHEHUH;
MJIAHUPOBATh MHOTOCTAANIHBIA OPraHUYECKUI CUHTE3;
MPOBOANTH pa3/ielieHUEe CMeCe OpPraHMYeCKUX BEIIECTB U HIACHTH(PHUKAIMIO COCTaBa U
CTPOEHHUS C MOMOIIBI0 XUMHUECKUX U (PU3UKO-XUMUYECKUX METO/IOB aHAIIN3a;
OCYIIECTBJISITh MOMCK METOJIOB MOJYYEHUSI U CBOWCTB OPTAHMYECKUX COCTMHEHUN C UCTIONb-
30BaHUEM COBPEMEHHBIX 0a3 JaHHBIX U MOMCKOBBIX CHCTEM;
MPOBOJIUTH MOJEIUPOBAHNE XUMHUYECKUX PEAKIIMH C UCHOJIB30BAHUEM IOITYIMIUPUUECKUX
Y HEAMITUPUYECKUX KBAHTOBO-XUMUYECKUX METO/IOB;
Hmembs onvim:
MJITAHUPOBAHUS U IPOBEJICHUSI OPTaHUUECKOTO CUHTE3a;
OYUCTKU OPTaHWYECKUX BEIIECTB M UACHTH(DHUKAIIMN UX CTPOCHHS C HMCIIOJIb30BAHHEM XH-
MUYECKHUX U (PU3UKO-XUMHUIECKUX METOJIOB;
MOJEJIIUPOBAaHUS  CBOMCTB BEUIECTB W  [apaMETPOB OPraHUYECKUX PpEaKIuid ¢
HCIOJIb30BAaHUEM KBAaHTOBO-XHUMHYECKUX METO/IOB,;
HaIMCAaHWs HAYYHBIX OTYETOB U CTaTeH

4. CTpyKkTypa U coep:KaHue Y4eOHOM TMCUMIINHBI
OO1ast TPYA0EMKOCTh JUCIUTUIMHBI COCTABIISAET 2 3a4eTHbIC enuHUIBI (72 daca).
4.1. CTpyKTYypa QM CHUIINHbI

Ne | HaumeHnoBanue O6bem yueOHOHI paboThI, 4 Bun
JMCITUTUTHHEI UTOTOBOTO
Bcero Bcero W3 ayquTopHbIX Camocr. KOHTPOJIA
aynutopH. | Jlekn | Jla6 | IIpakt | KCP paborta
1 | Opramireckas 72 36 18 | - | 18 | - 36 Sauer
XUMHUS




4.2. Coagepxanue TUCUMIIIMHBI
4.2.1. Pa3aeybl AMCHUILIMHLI M BUABI 3AHATHI

Ne HanmenoBanue Buzpl yaueOHON pabOThl M TPYAOEMKOCTb, U @OpMBI TEKYILETO
pa3zieyioB U TEM Bcero | Jleku. | JIa6 | Ilpakr | CP | KCP KOHTPOJIS
YCIIEBAEMOCTH

Pa3znen 1. 3aK0OHOMEPHOCTH CTPOCHHUSA Y PEAKIIUMOHHOM CTIOCOOHOCTH OPraHM4YeCKUX CoeIMHEeHNI

CoBpeMeHHEbIe IpeJIcTaBIIe-
1 | HUA O pUPOIE XUMUUYECKON 3 1 - - 2 -
CBSI3H

Y CTHBIN TPYNIIOBOM
oIpoc

Crepeoxumusi. [IpocTpan-
CTBEHHOE CTPOCHUE OPraHu-
yeckux Monekyd. [Ipo-

2 | CTpaHCTBEHHOE B3aMMO/ICHi- 4 1 - 1 2 -
CTBHUE HECBSI3aHHBIX aTOMOB
Y TPYyII, BaH-Aep-
BaaJIbCOBBI PAJIUYChI

Y CTHBIN rpynnoBoi
o1poc

Knaccudukanus peakiuii mo
TUITY 00pa30BaHus U pa3phl-
Ba CBA3EH B JINMUTUPYIOLLIEH
3 | cTaauu, O TUIY peareHTa u 4 1 - 1 2 -
10 COOTHOIICHUIO YK CIIa
MOJIEKYJI PEareHToB U Mpo-
TYKTOB

Y CTHBIN TPyNIIOBOU
OIpoc

KonunuecTBeHnHble Teopun
KHUCJIOT ¥ ocHOBaHui. Kune-
TUYECKast U TEPMOANHAMU-
yecKasi KUCJIOTHOCTh. Y paB-
4 | nenue bpencrena. O0mmii u 4 1 - 1 2 -
cnenuuuecKuii KUCI0THO-
OCHOBHBIN KaTanu3. Cynep-
KUCJIOTHI. OYHKIIUHA KUCITOT-
Hoctu. [Toctynar I"'ammera

VY CTHBIN TPyNIIOBOM
onpoc

Bimsinue cpenpl Ha ckopo-
5 | cTU ¥ paBHOBECHE OpraHU- 3 - - 1 2 -
YECKHUX Peaklui

VY CTHBIN TPyNIIOBOM
onpoc

OCHOBHBIE THITBI HHTEpME-
6 | IMaToOB OPraHUYECKUX pPeak- 4 1 - 1 2 -
805051

Y CTHBIN TPYNIIOBOU
oIpoc

Pa3nes 2. OcHOBHBIE THIIBI OPraHUYECKHUX PEAKIH U HX MEXaHHU3MbI

HyxneopunbHoe 3amerieHue

B alIU(PaTUUECKOM PSLY. . .
¢ Py VY CTHBIN TPyNIOBOM

7 | Mexaunsmsl Sy1 u SN2, 4 1 - 1 2 - oIDOC
CMEILIaHHBI MOHHO-TIAPHBII p
MEXaHU3M.

Y CTHBIN I'PYIIIOBOM
OnexTpoduiabHOE 3amelte- pyn
8 4 1 - 1 2 - OTIpOC, pelIeHue
HUE y aTOMa yTiepojia
3aJau
VYcTHbI TOBOH
9 | Peaknuu >nIMMUHUPOBAHUS 4 1 - 1 2 - Thyn
onpoc
VYcTHbI TOBOH
10 | Peakmuu npucoeIuHeHUs 4 1 - 1 2 - OHFIIBZI

[TeperpynnupoBku. [Tomu- Y CTHBIN rpynnoBoi
Mepu3alus, TeIoOMepHU3arus. OIpocC

11




DnekTpocuHTe3. Moeky-
JIAPHBIC U COTJIaCOBAHHBIC
peakuuu. OCHOBBI POTOXHU-
MHNH

Paznen 3. IlpyHUMNBI COBPpEeMeHH

CKHX

coeIMHEeHH

Oro OpraHM4€CKoOro CHHTe3a 1 YCTaHOBJICHUA CTPOCHUSA OPraHnuve-

Br100op onTumansHOro myTH
cuHresa. [IpuHnun perpo-
CUHTETHYECKOTO aHAIIN3A.

Y CTHBIN rpynnoBoi

12 | DnemeHTOOpPraHUYECKHE CO- 3 1 1 1 onpoc
€IMHEHHS B OPraHU4ECKOM
cuHTe3e. MeTamuiokoMm-
IJICKCHBINA KaTalu3
Hcnons3oBanue xumuye-
CKUX U (PU3UKO-XMMHYECKHX
METOJIOB JIJIsl YCTAaHOBJICHUS
CTPYKTYpbl OpraHU4ECKHUX
13 coenrHeHuN. [IpuHIMNIBI 3 1 1 1 VY CTHBIN TPyNIIOBOM
KOMOHMHATOPHON XUMMH. OIpoc
TexHuka 6€30maCHOCTH U
9KOJIOTUYECKUE MPOOIIEMBI
OpPraHUYECKOr0 CUHTE3A.
«3eseHas XUuMUs».
Pa3nes 4. OcHOBHBIE KJIaCChl OPraHNYeCKUX BelllecTB
14 | YraeBogopomsl. 4 1 1 2 ¥ CTHBIH rPYNIOBOH
onpoc
15 CnupTsl, 3NIOKCHBI U TIPO- 4 1 1 5 Y CTHBIN TPYNIIOBOU
CTBI€ YPUPBI onpoc
16 | KapOoHMIIBHBIE COETUHEHMS. 4 1 1 2 Y CTHBIH IpYITOBOH
0Ipoc
KapOoHOBBIE KMCIOTHI K UX . .
17 | mpousBoaHbIE. YTIIEBOAOPO- 4 1 1 2 Y CTHBIH rpyNIOBOJ
s onpoc
CuHTETH4ECKOE UCTIOIB30-
1g | BaHue peakuuil JIEKTpo- 4 1 1 5 VY CTHBIN TPyNIIOBOM
(UIBHOTO 3aMeIIEeHUs B 0Ipoc
apoMaTHYECKOM psIly
MeTopl CUHTE3a U peaKLun . .
19 | apomMaTHYeCcKHUX reTepOIHK- 4 1 1 2 ¥ CTHBIH IPYNTOBOH
P portt onpoc
JIMYECKUX COETMHEHUI
Bcero yacoB: 72 18 18 36

4.2.2 Conep:xkaHue pa3aesioB U TeM TUCHUIIUHbI

Pa3nes 1. 3akoHOMEpPHOCTH CTPOCHHS M PEAKIMOHHOI CIIOCOOHOCTH

OpPraHuYecKuX COeUHEeHU

Tema 1. DileKTpOHHBIE NPECTABIECHUS O NMPUPOAE CBs3ed. THIBI CBs3el B OpraHMUYECKOMN
XUMHHU. ['nbpuan3anus aToMoB yriaepojia U a3ora. DIEeKTPOHHbIE YPPEKTh. DIEKTPOOTPULIATEb-
HOCTb aTOMOB U Ipymi. OCHOBHBIE MOJIOXKEHUS KBAHTOBOM XUMHUU. ATOMHBIE U MOJIEKYJISIPHBIE Op-
outamu. [Ipubmmkerane MO-JIKAO. Meton MO Xrokkens u 6ojiee CTporue KBaHTOBO-XUMUUYECKHE
MeToabl pacueta. [ToHATHE O MOTYIMIUPHUUECKUX METOJaX, OCHOBAHHBIX Ha MPUOIMKEHUU XapT-
pu—®oka (MNDO, AM1, PM3 u ap.). Meroas! ab initio. Merox ¢yukumnonana miotaocta (DFT).
KomnpomuccHble OaX0bI (JOKATHM30BAHHBIE CBA3H, TMOPHIM3AINS, YACTUYHBINA y4eT JeIOKaIH-




3aIiM JIEKTPOHOB Ha MpUMepe G—T-Tipuommkenus). Teopus BosmymieHuid MO. Bo3mymienus nep-
BOTO U BTOPOTO MOPSIKOB. MHAEKCH peaKIMOHHOW CIIOCOOHOCTH. MeTon rpaHUYHBIX OpOuTasei.
3aps10BBI M OpOUTANBHBIA KOHTPOJIb OpraHuveckux peakiuil. [lonsTue o pe3onance (compspke-
HUW) B KJIacCHYeCKoW M KBaHTOBOW xumuu. Compsbkenue B merone MO Xrokkens. Konnenmus
apomatuuHocTH. [IpaBuino Xrokkens. Me30HMOHHbBIE COeTMHEHUS. AHTHAPOMATUYHOCTbD.

Tema 2. Crepeoxumus. [IpocTpaHCTBEHHOE CTpPOEHHME OpraHMYecKux MoJjekyia. [IpoctpaH-
CTBEHHOE B3aMMO/ICIICTBHE HECBSI3aHHBIX aTOMOB U I'PYIIIL, BaH-J€P-BaajlbCOBbI PAIUYCHI.

[Tonstue o koHpopManuu MoJieKyNbl. Bparienue BOKpYr CBsi3eii: BEJIUYUHBI U CUMMETPHS
NOTEHIMATIBHBIX OapbepoB. DaKTOPHI, ONpPENeNAIONUe YHEPTU0 KoHGopMepoB. Biusuue ¢ dek-
TOB CONpPSDKEHUsI Ha cTabuibHOCTh KOHGopMepoB. HoMenknaTypa koHpopmepoB. YrioBoe Hamps-
JKEHUE U JAPYrue TUIbl HANPSOHKEHUS B HUKINYECKUX cucTeMax. CpeHUe LUKIIbI U TPaHCAHHYJISAP-
HbIE B3aUMOJeicTBUs. IHBEpCHS IIUKIIOB U a30TCOJIEPKAILIUX COSTUHEHUH.

Cesi3p KOH(opMau U peakunoHHo# criocooHoctu. [lpuniun Kepruna—I ammera. Crepu-
YECKUH U CTEpPEOdJICKTPOHHBIM KOHTPOJb peakiuil. CTepeoceneKTUBHOCTh M cTepeocnenuduy-
HOCTb.

[IpocTpaHCTBEHHOE CTpPOEHHE 3THJICHOBBIX M JHEHOBBIX cucTteM. HomeHknaTypa reomerpu-
yecknx m3oMepoB. Kondopmariust TMeHOB ¥ TPHEHOB. ATPOTIOU30MEPHSL.

OHaHTHOMEpHUsa. ACUMMETPUSL U XUPAIbHOCTh. DKBUBAJICHTHbIC, YJHAHTUOTOIIHBIE U JAHACTe-
PEOTONHBIE FPYIIIBL; UX IPOSBICHUE B XMMUUECKOM MTOBEICHUN MOJIEKYJ B XUPAJIbHBIX U aXUpallb-
HbIX cpenax u crnekrpax AMP. Homenknarypa ontudeckux aHTtunofoB. HeyrinepoaHeie aToMbl Kak
LEHTPbI XUPAIbHOCTH.

CrniocoObI Moy4eHus U pa3eiaeHus 3HaHTuoMepoB. OnTuyeckas Y4ucToTa U METO/IbI €€ orpe-
nenenust. OnpezneneHne abCOMOTHONW M OTHOCUTEIbHOM KoHpurypamun. [lonstie o qucrnepcun on-
TUYECKOIO BPAILLIEHUS U KPYTOBOM JUXPOU3ME.

Tema 3. Kinaccudukanus peakuuii mo THILy 0Opa30BaHHUS U Pa3pbiBa CBS3EH B JIMMHUTHPYIO-
1€l cTaguu, Mo TUIY peareéHTa U 0 COOTHOLIEHUIO YHCIIa MOJIEKYJ peareHTOB U IpOayKToB. Teo-
pHs IEPEXOTHOTO COCTOSIHUS. [ HIeproBepXHOCTh MOTEHIIMAIBLHOW SHEPTUH, KOOPAUHATA U YHEpre-
TUYeCKUi nmpoduis peakunu. TepMoanHaMUUecKue mapameTpsl akTuBaluu. Knnetnueckue ypas-
HEHUS! OCHOBHBIX THIOB peakiil. MeToapl 3KCepUMEHTANbHOIO U3yYeHUS! KHHETUKU U MEXaHU3-
MOB peakuuid. Metos cranimoHapHoro coctosiHus (mpuHiun boxenmreitna). [loctynat XsMMoHaa.

OMIUPUYECKUN (3KCTpaTepMOIMHAMUYECKUI) MOAX0 K peakimoHHOM criocooHocTu. Koppe-
JSILMOHHBIE YpaBHEHMS, IPUHLIUI JTMHEHHOCTH CBOOOAHBIX sHepruil ['m6oca. YpaBuenus ['ammera
u Tadra. CBs3p mapaMeTpoB KOPPEISIIMOHHBIX YPaBHEHUN C MEXaHU3MOM peakuuil. [Ipunimm
JKMKO; ero obocHoBaHMEe Ha OCHOBE TeopHuH Bo3myteruit MO.

Tema 4. KonnuectBeHHas Teopust kuciaoT u ocHoBaHuil. Kucnots! bpencrena u Jlsronca. Kuc-
J0THO-0CHOBHOE paBHOBecue. [lonstue pH. Kunetnueckas u TepMonnHamMuyecKkass KMCIOTHOCTD.
VpaBuenne bpencrena. OOuwmii u crienu@uueckuii KUCIOTHO-OCHOBHBIM KaTaiu3. CynepKUCIOTHI.
Oyukuuu kucnotHocTH. [Tocrynar I"'ammera.

Tema 5. BaustHue cpeabl Ha CKOPOCTH M paBHOBECHE OpraHMYecKHuX peakiuil. Cnenuduue-
ckas u Hecrneuupuyeckas (yHuBepcaibHas) conbBanus. Kierounsiit a¢¢ext. BonopoaHas cBs3b.
Knaccudukanus u mkaisl napaMeTpoB pacTBopuTeneld. BiausHue coiapBanuu Ha CKOPOCTh U paB-
HOBECHE OPraHMUYECKUX peakuuil. YpaBHeHus YuHcrelHa U I'pronBansaa, Konnens-Ilaasma. Kuc-
JIOTHOCTh Y OCHOBHOCTH B Ta30BOM (paze.

Acconnanys HoHOB. THITBI HOHHBIX NAp ¥ OKA3aTENIbCTBA UX CYLIECTBOBaHMs. BiusHue ac-
COLIMALIMM MOHOB Ha MX PEaKIMOHHYIO CIIOCOOHOCTh. YpaBHeHue Akpu. MexdasHblil KaTaaus.
KpayHn-3¢upbl, Kpuntasisl, HOJaH/Ibl, KaTaIN3aTOphl MexdasHoro nepexoca. [lonstue o cynpamo-
JEKYJISIPHONW XUMUMU.

Tema 6. KapOenuensie nonsl (kapOokaTtnonsl). 'eneparnus kapOOKaTHOHOB B PacTBOpax U B
razoBoi (aze. BausiHue CTPYKTYPHBIX U COJBBATAIlMOHHBIX (DAKTOPOB Ha CTAOMIBLHOCTH KapOOKa-
THOHOB. CTpoeHue kapbokaTHoHOB. [ToHsATHE 0 HeKknaccuuecKkux noHax. OCHOBHBIEC THUIIBI PEAKIIMN
KapOOKAaTHOHOB M 00JaCTH MX CHHTETHYECKOIro HCIOoNb30BaHMs. CKeJIeTHbIE MeperpynnupoBKH U
THJIPUIHBIC CIBUTH B KapOOKaTHOHAX.

Kap6annonsr u CH-kucnotel. Biusitaue cTpykTypHBIX ¥ 3P (HEKTOB cpeiibl Ha CTAOMIIM3AIUIO
kapOaHnoHOB. OCHOBHBIE peaKIMM KapOaHMOHOB, AaHMOHHBIE MEPErPYNIUPOBKU. AMOUICHTHBIE U



HOJIMIEHTHbIE aHUOHBI. KapOeHbl. DiIeKTpOHHasi CTPYKTYpa, CUHIJIETHOE U TPUILIETHOE COCTOSHUE
KkapOeHoB. MeTo/bl reHepali KapOeHOB M UCIOJIb30BaHWE MX B OPraHMYecKoM cuHTese. Hutpe-
HBI, UX F€Hepalus, CTPOCHUE U CBOWUCTBA.

CBoOOIHBIE pajuKaibl U UOH-paguKaibl. MeToapl reHEpUPOBaHMs PAJUKAIOB. DJIEKTPOHHOE
CTpoeHue U (hakTopbl CTaOMIM3ALUU CBOOOJHBIX PagUKaIoOB. THIBI CTAOMIBHBIX CBOOOIHBIX paau-
kanoB. OcHoBbl MeToni0B JIIP n XIIA. Karnon- u annon-paaukansl. Meronbl reHEpUpOBaHUS U
cBoiicTBa. OCHOBHBIE PEAKIIUM HOH-PaJuKaIoB. KOMIUIEKCHI ¢ IEPEHOCOM 3apsiaa.

Pa3znen 2. OcHOBHbBIE THIIBI OpPraHun4eCKux pealclmﬁ H UX MEXaHU3MBbI

Tema 7. HykneodunsHoe 3amenieHne B anudaTudeckom psaay. Mexanusmbel Syl u Sy2, cme-
IIaHHBIA MOHHO-TIApHBIA MeXaHU3M. BiusHue cTpykTyphl cyOcTpaTa U MOJISPHOCTH PACTBOPUTEIIS
Ha CKOPOCTH M MEXAHU3M peaklUuu. AHXMMEPHOE COAECUCTBUE U CUHAPTETUYECKOE YCKOPEHUE, yua-
CTHE COCEIHUX T'PYII, IeperpyniuupoBKU B X0/€ HyKIeo(pMIbHOro 3ameleHus. KoppensiuoHHsle
ypaBHeHus CBaiiHa—CKoTTa 1 DBap/ca.

HykneodunpHoe 3amelieHne Npu KpaTHOM YIIepoA-yIJIEpOJHON CBSI3U U B apOMaTHYECKOM
syape. THIHYHBIC MEXaHH3MBI HyK/ICO(MHIBHOTO 3aMEIICHNS y SP>-THOPHIHOr0 aToMa yrieposa. Bu-
HWIBHBIA KaTHOH. MOHO- U OMMOJIEKYJISIpHbIE IPOLIECCHl HYKJIEO(QUIBHOIO 3aMEeIleH sl B apoMaTH-
yeckoM psny. Karanms nepexomusiMu Metaimamu. HykineoduinpHOe 3aMelieHne B HUTPOIPOU3BO/I-
HbIXx Oenszona. HykneodunbHoe 3amerienue Boaopoaa (BUKapuo3Hoe 3amernieHue). Komrekcs
Meiizenxeitmepa. HykiieoduipHoe 3amenieHre B apOMaTHIeCKUX reTrepounkiax. Kune-3amenienue.

Tema 8. DrnexTpoduiabHOe 3amelieHne y aTroma yriepoja. Mexanusmsl 3amerenus Sgl, Sg2,
Sei. HykneodunpHbIi KaTamu3 3MeKTpoQUIBHOTO 3aMelleHus. BiusHue cTpyKTypsl cyOcTpaTta H
3¢ (deKTOB cpesibl Ha CKOPOCTh U HalpaBiIeHUE peakluil. 3aMeleHre y oJe(puHOBOro aTomMa yriepo-
Jla ¥ B apoMaTU4ecKoM KoJiblle. ['eHepupoBanue 31eKTpoPHiIbHBIX peareHToB. [IpaBuia oprueHTaum
U UX MOJEKYJISIpHO-OpOUTaNbHAs WHTEpHpeTanus. DNeKTpodUiIbHOE 3aMelleHHe APYTruxX TPy,
KpoMme Bogopoza. Mnco-3amemenne. Knnernueckue nzotonusie 3pQexTor.

Tema 9. Peakiuu snuMuHupoBaHus (OTIIETUIEHUS ). MeXaHU3MBbl T€TEePOIMTHUECKOTO IUMU-
HupoBanusgs El u E2. CrepeosnektpoHHble TpeOoBaHUs M cTepeocnenupuuHocts npu E2-
NIMMHUHUPOBAHUHU. TepMUYECKOE CUH-2JIMMUHUPOBAHUE.

Tema 10. IlpucoeauHeHne Mo KpaTHBIM YIJIEPOA-YIJIEPOAHBIM CBS3SIM. DJIEKTPOPHIbHOE
npucoequHeHne. CusbHble U cialble 3JIEKTPOQHIIbI, MEXaHU3M U CTEPEOXUMHS MPUCOETUHEHNUS,
pErro- U CTEPEOCENEKTUBHOCTh peakiuil. [IprcoennHenre Kk conpsipkeHHbIM cucteMaM. KaTnonHas
nonumepuszanus onepuHoB. HykneodunbHoe npucoeannenue no kpatHeiM cBszaMm C=C. Mexa-
HU3M Tporiecca. BrnusHue cTpyktypsl Hykiaeodwia u cyocrpara u 3 ()EexToB cpeapl Ha CKOPOCTh U
HarpasieHue peakiuu. Peakiust Muxasiis. AHHOHHAs OJAMMEpU3alns oJeQHUHOB.

HyxneodunsHoe mnpucoennHenne K KapOOHWIBHOHN Tpymme: MNPUCOECIUHEHHE OCHOBAaHUH,
BKJIIOYass KapOaHUOHBI, METAJUIOpraHMYecKuXx coequHeHui. Peakiust Anpu. KuciaoTHbIi 1 OCHOB-
HOM KaTanu3 mpucoeAuHeHusa. EHonuzanus anpJerujoB U KETOHOB. MexaHM3M 3TepU(pHUKaluu
KUCJIOT U nosyueHue aneraneil. Kongencanuyu kapOOHWIBHBIX CO€AMHEHHH, KApOOHOBBIX KUCIIOT U
UX Ipou3BOAHBIX. HykieopuibHOE TPUCOEANHEHNE K ajlb/- U KETUMUHAM U KapOOHUN- HMMOHHE-
BbIM MOHaM (peakiust MaHHUXaA).

Tema 11. I[leperpynnupoBku B KapOOKaTHOHHBIX HMHTepMmenuartax. Kmaccudukamus nepe-
IPYNIUPOBOK: IUHAKOJWHOBAas M PETPONMHAKOIMHOBAs, neperpynnupoBka JlembsHoBa. Ilepe-
rpynnupoBka Barnepa—Meliepseitna. [leperpynnupoBku ¢ murpanueit k atomy azora (I'opmana,
Kypunyca, bekmana). Peakuust baiiepa—Bunnurepa.

PanukanbHble U MOH-paJiUKalIbHbIE PEAKIUU MPUCOSANHEHUS], 3aMEIICHNs] U SITUMUHHPOBA-
Hus. Llennble pagukanpHble peakuud. [lonumepunsanuys, TenoMmepusanus, peakliuu aBTOOKUCIICHMSL.
WHruOuTopsl, HHUIIMATOPHI U IPOMOTOPHI LIETHBIX peakiuid. Penokc-peakuu. DIeKTpOCUHTE3 Op-
TFaHUYECKUX COCIUHEHHH.

MornekynsipHble peakiuu (yuc-mpanc-u30Mepu3anus, pacnajg MOJEKys, pa3MbIKaHHE LHK-
noB). KoapkraTHble peakuuu.

CormnacoBanHbie peakiui. KoHIenus coxpaHeHus OpOUTAIbHONW CUMMETPUN U TIpaBuia By-
nBopaa—I opmana. DIEKTPOLMKINYECKHE PEAKLUU, CUTMATPOIIHbIe NeperpynnupoBKku. [lepuiuk-
audeckue peaknuu (2+2) u (2+4)-mukionpucoeuHeHus. 1,3-IumnoaspHoe MUKIONPUCOSIMHEHNE.



JIBoliCTBEHHAs peaKIMOHHAs CIIOCOOHOCTh M TAyTOMEPHS OPTaHMYECKUX coenuHeHui. [IporoTpor-
Hble W cuUrMatpomssle neperpynnupoBku. [IpaBuno KopuOmoma. Kero-eHonpHOe paBHOBecHE.
HutpocoenuHennst 1 HUTPOHOBBIE KMCIIOThI, HUTPO30COEAMHEHUS U OKCUMBI. MeTamtoTponus.

OCHOBBI (I)OTOXI/IMI/II/I OpTraHu4YCCKUX COCHHH@HHﬁ. CHHIJIETHBIE U TPUILJICTHBIC COCTOSAHUA,
dbyopecuenus u gocdopecuenus, THTEPKOMOMHAIMOHHAs KOHBepcus. OCHOBHBIE THUIIBI (OTO-
XUMHUYECKHX peakiuii. SIBienue GoToxpomMusma.

Pa3znesn 3. [IppuHUMNBI COBPEMEHHOI0 OPraHUYECKOr0 CHHTE3a M YCTAHOBJIEHUS
CTPOEHHUS OPraHUYeCKHX COeIMHEeHU I

Tema 12. Bbibop ontumanbHOro myTtd cuHTes3a. [IpMHIUI PEeTPOCHHTETUYECKOTO aHAJIN3a.
JIuneliHble 1 KOHBEPIeHTHBIE CXEMbI CUHTE3a. CUHTOHBI U CUHTETUYECKUE DKBUBAJICHTHI. 3alIUTa
(YHKIMOHATIBHBIX TPYII. MeTobl BBEJCHHUS U yJaJICHUs 3aIlIUTHBIX rpyni. OCHOBHBIC MYTH IO-
CTPOEHUS YIJIEpOJHOro ckenera. MeTosabl BBeCHHs BaXXHEHIINX (DYHKIIMOHAIBHBIX IPYII U IYTH
nepexoaa OT OAHUX (PYHKUMH K APYrHM. DJIEMEHTOOPTaHMYECKHE COEeIUHEHHs (IPOM3BOTHBIC
docopa, Gopa, KpeMHMsI, MEIY, JINTUS, MAarHus, OJ0Ba) B OPraHMYECKOM CHHTE3e. MeTalIoKoM-
IJIEKCHBIN KaTaju3.

Tema 13. Vcnonp3oBaHne XUMUYECKUX U (PU3UKO-XUMHUECKUX METOOB JJIsi YCTAaHOBJICHUS
CTPYKTYpbl opranndeckux coeguHenuil. Cnexkrpockonust IMP, OIIP, konebaTenbHas U 3J€KTPOH-
Hasi CIIEKTPOCKOIHS, Macc- M XpOMaTO-Macc-CHEKTpOMETpus. ['a30)KMIOKOCTHAs M KUAKOCTHAs
xpomarorpadus, HOHOOOMEHHAs U TeJBIIPOHUKAIOIAasi XpoMaTorpadusi, snexkrpodope3. Pentreno-
CTPYKTYPHBIH aHau3 U 31eKTpoHorpadus. Pedpakromerpus.

OcobeHHoCTH 000pPYIOBaHUSI M METOJIUKU NPOBENEHUS peakiyii B rerepodasHbIX U reTepo-
reHHbIX cucreMax. CoBpeMeHHbIe METO/Ibl 00pa0OTKM PEaKLIMOHHBIX MAcC, OYMCTKU U BBLACICHUS
npoayKToB. [IpoBecHue peakiuii Ha TBEPABIX HOCUTENAX. [IpUHIMITBI KOMOMHATOPHON X UMHUMU.

TexHuka 6€30MaCHOCTH U 3KOJIOTHYECKHE MPOOJIEMbl OPraHUYECKOr0 CUHTE3a. «3eleHas Xu-
Mus». TepMOXuMUs OpraHUYeCKUX peakuuid. TeroBoi B3phIB.

Tema 14. Meronpl cuHTe3a: TUAPUPOBAHME HEMpEAETbHBIX YIJIEBOJAOPOIOB, CHHTE3 uepes
JUTUHIMATIKUIKYIIPaThl, JIEKTPOJIN3 cojeil kapOoHoBbIX kuciaoT (Konb0e), BoccraHOBiIEHHE Kap-
OOHWJIBHBIX COEIMHEHUH.

Peakuuu ankaHoB: rajoreHHUpoBaHUE, CyiabpoxjaopupoBaHue. CeneKTUBHOCTD PaJuKaIbHBIX
peakuMii U OTHOCHUTENIbHAS CTaOMJIBHOCTh AJIKWJIBHBIX pajuKaioB. TepMuueckuil M KaTaauTuye-
CKHUH KpeKUHT. VOHHbBIE peaklny aJIkaHOB B CYNEPKHUCIBIX cpenax (IerTepoBOJOpPOIHBI 0OMEH U
raJloreHUPOBAHUE).

[{uknoankanbl. MeTO/Ibl CHHTE3a M CTPOEHHUE IIUKJIONPOIIAHOB, IUKJIOOYTaHOB, IIUKJIONEHTa-
HOB U IMKJIOreKkcaHoB. CHHTE3 COEAMHEHUI CO CPEeHUM Pa3MepOM IMKJIA (AMIOMHOBAS KOHIECH-
canusi). Tunbsl HanpsDKEHUS B MUKIIOATKaHAX M UX MOJpa3fielieHue Ha Majble, CPeIHUE U MaKpo-
1uKiIbl. KoHpopManvoHHbIM aHAINM3 [UKIOr€KCaHa, MOHO- M JM3aMEIeHHbIX [IUKIOI€KCaHOB; aK-
CHAJIbHBIE U SKBaTOpHAJIbHbIE CBS3H. BiusHIe KOHGOPMAIIMOHHOTO MOJI0KEHHS () YHKIIMOHATIbHBIX
IPYMI HA UX PEAKIIMOHHYIO CIIOCOOHOCTH B PSAY HMPOHM3BOJHBIX IMKIOTEKCaHa Ha MpUMeEpe peak-
U 3aMelIeHMs], OTUICTUIEHUS! U OKUCJIEeHMs. Peakiuu pacumpeHus U CyKeHUs IUKJIOB MpHU Je3-
aMHHHMPOBAaHUM TNEepBUYHBIX aMUHOB (/lembsHOB). CyxeHue nukia B peakuun Pasopckoro ([ -
TaJIOTEHITUKIIOATTKAHOHBI).

MeTonbl CHUHTE3a: 3JIIMMHUHUPOBAHUE TaJOI€HOBOJOPOAOB M3 AJIKWITAJIOT€HHUJOB, BOABI W3
cruptoB. CHHTE3 aJIKEHOB U3 YETBEPTHUUHBIX aMMOHUEBBIX coiielt (['oman), N-okuceil TpeTHUHBIX
amuHOB (Koym). CrepeocenekTuBHOE BOCCTaHOBIEHUE aNKUHOB. CTEPEOCENEKTUBHBIA CUHTE3 YUC-
u mpanc-ankeHoB u3 1,2-nmuonoB (Kopu, Yuntep). PernocenekTUBHBIN CHHTE3 aTKEHOB U3 TO3MJI-
runpa3onos (Illamupo). Peakuus Burrura kak pernocnenuduyeckunii Metos cuHTe3a ankeHon. Oc-
HOBaHMsI, UCIOJIb3yeMble B peakiuu. CTaOuin3upoBaHHbIe U HeCTaOMIN3UpoBaHHbIE WIKbl. CTe-
PEOXMMHUS peakui. XeMOCEeNeKTUBHOCT peakiuu Burrtura. [lomyuenue apupo ankuidocoHo-
BBIX KUCIOT (Muxasnb—ApOy30B) U MX HCIIOIB30BAaHUE B CHHTE3€ ajJKEHOB (BapuaHT Burtnra—
XopHaepa—IOMMoHca). OOIacTh MPUMEHEHUS PEaKIIHH.

Peakium ankeHOB: 31€KTPO(UIBHOE IPUCOEIUHEHUE T'AJIOTEHOB, FAJION€HOBOIOPOIOB, BOJIBL.
[Tponeccrl, comyrcrByromue Adg-peakiusM: CONPSIKEHHOE IMPHCOEIWHEHHUE, TUAPUAHbIE U aj-
KHJIBHBIE MUTPAlMH. [ UAPOKCU- U aIKOKCUMEPKYPUPOBaHUE. Perno- n crepeoceneKTuBHOE MPUCO-



eauHeHne ruapuaoB 6opa. Permocnenmduueckue runapodopupytome areHTol. [IpeBpamienne 60-
POPraHUYECKUX COEIUHEHUH B aJKaHbl, CIIUPTHI, alKWIraioreHuibl. OKUCIeHne aJKeHOB O OKCH-
panoB (IIpunexaes). [lonsiTue 06 >HAHTHOMEPHOM SMOKCUAMPOBaHUM ankeHoB mo lapmecy (B
NPUCYTCTBUM M3OIponmiaTa TuraHa u 3¢upa L-(+)-BUHHON KHUCIOTHI). [[uc-TUIPOKCHINPOBAHUEC
ankeHoB 1o Baruepy (KMnQOg) u Kpure (OsO,4). OkucieHre aJkeHOB TaJIOTEHOM B IPHUCYTCTBHH
coneit cepedpa: yuc-(Bynsopr) u mpanc-(IlpeBo) ruapoxkcunupoBanue. PagukanbHbIe PeakIuy aji-
KEHOB: MpUCOeTUHEHNEe OpoMHCTOro Bojopoa no Kappairy, cepoBogopoa U THOJIOB. AJUIUIBLHOE
rajjoreHupoBanue 1o llurnepy. BHyTpumonekynspHas — paaukainpHas ~— OMKIM3aqus  6-
raJIOreHaJIKaHOB MPHU JIEHCTBUU TPUOYTHIIONOBOTHIpHAA. [ eTeporeHHoe ruipupoBaHue: KaTanu3a-
TOPBI, KaTaIUTU4YecKue sAabl. [ uaporeHonus3 cps3eit yriaepoa-rerepoatoM. ['oMoreHHoe ruipupoBa-
HUE: KaTaJu3aTopbl, MEXaHU3M. PernoceneKTuBHOCTb TOMOTE€HHOr0 TuapupoBanus. Ilpucoennne-
HUE CHHIJICTHBIX U TPUIUIETHBIX KapOeHOB K ankeHaMm. KapOeHoupl, uX B3aUMOJEHCTBUE C aJKe-
HaMH.

MeToapl cHHTE3a: OTILEIUICHHE TaJIOT€HOBOJOPOAOB M3 JUTAJIOTeHUIOB, peakuus 1,2-
JUTHUIpa3oHoB ¢ okcuaoM ptyTtu (II) m TeTpaaneraToM cBUHLA. Y CIOXKHEHHE YITIEPOJHOIO CKEJleTa
QIKWUHOB: PeaKIMM alleTUICHUIOB HATPUS U MEIU, MAarHUHOPTraHUYECKUX MPOU3BOIHBIX AIKUHOB.
Konnencanus ankuHoB-1 ¢ keronamu u anpaerunamu (Pasopckuid, Perre).

Peakuuu ankunoB. ['anorennpoBanue, ruaporajioreHupoBanue, ruaparanus (Kyuepos). Ane-
TUJIEH-aJUIeHOBas u3omepusauus. CMelieHue TpoHOM CBSI3U B TEpMUHAIbHOE NoJiokeHue. Oxuc-
JUTeNbHAs KOHACHCAIMs TePMUHAIBHBIX aIKUHOB B MPUCYTCTBUU COJIEH MEJIH.

Metonpl cunTe3a 1,3-1MEHOB: JEruApUpOBaHUE ajKaHOB, cuHTe3 PaBopckoro—Pemnre,
KpOCC-COUeTaHNe Ha METAINIOKOMILIEKCHBIX KaTaJanu3aTopax.

Peaxiuu 1,3-1ueHoB: raJIoreHUPOBAHKUE U TUAPOTaIOreHupoBanue, 1,2- u 1,4-npucoe1uHeHueE.
Peakuus [unbca—Admbaepa ¢ alkeHaMH W allKUHAMU, €€ THUIIbL: KapOo-peakiusi, TeTepo-peaxiiusl.
Juensl u aueHoQuUIbl. 0-XMHOAMMETaHbl B KauecTBe AueHoB. Karanu3 B peakuuun Jlunbca—
Anbaepa. Crepeoxumusi peakuuu. PermoceneKTUBHOCTh [4+2]-IUKIONPUCOEANHEHUsI B Cllydae
HECUMMETPUYHBIX JUEHOB U AueHopuioB. Perpo-peakuus Junsca—Anbiaepa. [lpumenenue cumnok-
CUJMEHOB B CUHTE3€ AJINLUKIIOB U FE€TEPOLIMKIIOB.

Tema 15. MeTonbl cuHTE3a OAHOATOMHBIX CHUPTOB: U3 aJKEHOB, KAPOOHMIIBHBIX COEIMHE-
HUH, CIOXXHBIX 3(pUPOB U KAPOOHOBBIX KHCIIOT.

Peakuuy 0JHOATOMHBIX CIIUPTOB: 3aMEIICHUE TMAPOKCUIIBHOM TPYIIbI B COIUPTAX Ha rajJoreH
(mox neiicTBHEM TajlOr€HOBOJIOPOJIOB, TAIOreHU10B (hocdopa U XJIOPUCTOr0o THOHMIA). PeareHTh
pEeruo- u CTepeoCceseKTUBHOIO 3aMellleHus1 (KOMIUIEKCh TpudeHuniapocdruHa ¢ rajoreHaMu 1 4eThl-
PEXXJIOPUCTHIM yrieponoM). Jleruaparanus cnupTtoB. OKUCIEHUE IEPBUYHBIX U BTOPUYHBIX CIIUP-
TOB. PeareHTbl okucieHus Ha ocHOBe coeanHeHui xpoma (VI), nuokcuaa mapraHua U JUMETHII-
cynbdokcnaa (Mmeroasl Moddera u CepHa).

MeTtonbl cMHTE3a M PEaKIUH JBYXaTOMHBIX cHUPTOB. OKHUCIHTENbHOE paciuerieHue 1,2-
JIMOJIOB (MO/IHAsl KUCIIOTA, TeTpaaleTar CBUHIA). [IMHaKOIMHOBas: IeperpynnupoBKa.

MeTtoapl cuHTE3a MPOCThIX 3(QUPOB: peakuus BuibsiMcoHa, allKOKCUMEPKYpHUPOBAHUE CIIUP-
TOB. Peakiiuu npocThIx 3(UpoB: 00pazoBaHHE OKCOHUEBBIX COJIEH, paclIenIeHne KUCIOTaMu.

I'unponepokcunpl. Kpayn-3¢upsl, X nojsydyeHue U NpUMEHEHHE B CHHTE3E.

Oxcupanbl. CriocoObl mostyueHusi. PackpbiTHe OKCHPAaHOBOTO IMKJIA TMOJ| JEHCTBHEM 3JIEK-
TPO(PUIBHBIX ¥ HYKJI€O()UIbHBIX ar€HTOB.

Tema 16. MeTo/1bl OTYYEHHUS albJCTHAOB U KETOHOB: U3 CIMPTOB, MPOU3BOAHBIX KapOOHO-
BBIX KHCIIOT, aJIKEHOB (030HOJIN3), aJIKUHOB (THAPOOOPUPOBAHHE), HA OCHOBE METAINIOPraHUYECKUX
COEMHEHUH. AIMIIMpOBaHNE U POPMUIMPOBAHNE aPEHOB.

Peaxiuu anpIeruoB U KETOHOB: MIPHCOEINHEHNE BOJIBI, CIIUPTOB, THOJOB. 1,3-/{uTHaHbI 1 UX
UCIMOJIb30BaHUE B opraHndyeckoM cuHteze. O6pamienue nonasipuoctu C=O-rpynmnsl. [loxydyenue 6u-
CyJIb(UTHBIX MPOU3BOJIHBIX U [IMAHTUAPUHOB. B3anMopelicTBUe anbIeruioB 1 KETOHOB C WIIHJIaMU
docthopa (Buttur) u cepsl. BzaumoeiictBue aabpaeruioB 1 KETOHOB C a30TUCTHIMUA OCHOBAHHSIMH.
[TeperpynnupoBka bexmana. B3auMopaeicTBue anbAeruioB U KETOHOB C METANIOPraHMYE€CKUMU
coeIuHEHUAMU. EHaMUHBI, UX aJKWIMPOBAHUE U alUIMPOBAHUE. AJIBI0JIBHO-KPOTOHOBAsI KOHJCH-
calus aJbJeru0B U KETOHOB KaK METO] YCIOKHEHUS yriIepoJHOro ckenera. HampapneHnHas ainb-
JI0JIbHAsl KOHJEHCAlMsl Pa3HOMMEHHBIX ajbJAETUAOB C MCIOJIb30BAHUEM JIMTUEBBIX M KPEMHHUEBBIX



3¢upoB eHosnoB. KonaeHcanust anbaeruioB ¥ KETOHOB C MaJIOHOBBIM 3(UPOM U IPYTMMH COEAUHE-
HUSMH C aKTHUBHOUM MeTuieHoBoM rpynmnoit (KueBenarenb). AMUHOMETUIIMPOBAHUE ATBIACTHIOB U
keToHOB (Mannux). ben3zonnoBas konnencanus. KonaeHcamus ¢ Hurpoankanamu (AHpu). Boccra-
HOBJIEHHE aJIbJAECTUIOB U KETOHOB J0 CIIMPTOB, PEAareHThl BOCCTAHOBJIEHUS. J[€30KCUT€HUPOBAHNE
anbIeruioB U KertoHoB: peakiuu Knemmencena u Kuxnepa—Bonbsda. OkuciaeHue aabAaeruios,
peareHTsl okuciaeHus. OKUCIeHHe KeTOHOB HaJIKKcIoTaMu 1o baltepy—Bunurepy.

o,-HenpeenbHble albJerubl U KETOHbI. MeTOAbl MOJy4YeHHUs: KOHJIEHCAIMH, OKHCICHUE
aJUTWIIOBBIX cnupToB. Peaknus 1,2- u 1,4-nipucoeuHeHUsT TUTUMOPTaHUYECKUX COCAMHEHUM, TpU-
IKHIO0PAaHOB, JUATKWI- U TUAPWIKYIPATOB, IUAHUCTOTO BOJOPO/IA, TAJIOT€HOBOAOPOI0OB. DMOK-
CUAMPOBAHUE O[3 -HEMpeaeNbHbIX KeTOHOB. CONpsiKeHHOE MPUCOESTUHEHNE EHOSTOB U €eHAMHHOB
K 0,3 -HenpeenbHbIM anbaeruaaM u keronaMm (Muxasie). JloHopsl u akuentopsl Muxasns. Kara-
JM3aTOPhI peakuuy, ee oopatuMocTb. Perpo-peaknus. Peakuun anenupoBanus. Bapuant Pobunco-
Ha. Mcnonp30BaHue a-XJIOPKETOHOB WU MPOU3BOJHBIX OCHOBAaHMN MaHHMXA. O-CHIIMJIMPOBAHHBIE
BUHWIKETOHBI (CTOPK) M eHAMHUHBI B PEAKIIUSAX AaHSIUPOBAHUS.

Tema 17. MeToibl CHTE3a KUCIIOT: OKHCIIEHUE TIEPBUYHBIX CIIUPTOB U AJIbJICTU]IOB, AIKEHOB,
QJIKUHOB, aJIKWJIOEH30JI0B, THIPOJIN3 HUTPWIOB U JIPYTUX IPOU3BOAHBIX KapOOHOBBIX KHCIIOT, CUH-
T€3 Ha OCHOBE METAJUIOPTaHUYECKUX COSAMHEHUHN, CHHTE3bl HA OCHOBE MaJIOHOBOT'O 3(pHpa.

Peakunu kapOOHOBBIX KUCIOT: rajnorenupoBanue mo ['emto-Donbrapary-3eIuHCKOMY, TUPO-
JUTHYECKas KeTOHU3alus, 31eKkTpoian3 no Koiabbe, nekapookcuinpoBanue 1o XyHCIAUKKEDY.

MeTopl MOTy4YeHHs] TPOU3BOAHBIX KapOOHOBBIX KUCIIOT: TalOT€HAHTUIPUIOB, aHTUPUJIOB,
CJIO’KHBIX 2(pUPOB, HUTPUIIOB, aMHI0B. KeTeHbI, NX MOIydeHUE U CBOWCTBA.

Peakuuu npous3BOIHBIX KapOOHOBBIX KUCIIOT: B3aUMOJACHCTBHE ¢ HYKJIEO(DUIbHBIMU peareH-
TaMu (BOja, CIUPTHI, aMMHUAK, aMUHbI, METAJIJIOPIraHUYECKUE coelnHeHns1). BoccTranoBnenue rano-
TEHAHTUAPUJIOB JI0 aJbAETUI0B M0 PO3eHMyHAY M KOMIUIEKCHBIMU THIpUAaMU METAJUIOB. B3aumo-
JIEUCTBUE TAJOTEHAHTUAPUIIOB C AnazoMeTaHoM (peakuus ApHara-Diictepra). BoccTtanoBnenue
CJIO’KHBIX 3()UPOB /10 CIIUPTOB U aJIbAETHIOB, HUTPUIIOB — 0 aMHUHOB M aJIbJIETHI0B KOMIUIEKCHBI-
MU THAPUIAMH METaJlJIOB. MalloHOBasi KUCJIOTA: CUHTE3bI C MaJOHOBBIM 3pUpoM, peakius Muxans-
751, KoHeHcanuu ¢ anpaerugaamu (Kuesenarens). CnoxkHO3(prpHAs U allMiIONHOBAs KOHACHCAIIUH.
OcoOenHocTH 3(pUPOB ABYXOCHOBHBIX KHCJIOT (0Opa3oBaHHE KapOOLMKIOB) B ITHUX PEAKIMSX.
CrnoxHble 3(upbl O-TaJOreHOKUCIOT B peakuusx PedopmaTckoro. AneToykcycHbId 3pup U €ro
HCIIOJIb30BAaHUE B CUHTE3E.

Mertonbl cuHTE3a O, 3 -HEeTIpeIeNbHBIX KapOOHOBBIX KUCIIOT: JeruapaTalus I'MIpOKCUKUCIOT,
peakuuu Kuesenarens, Buttura, [lepkuHa (CMHTE3 KOPUYHBIX KUCIOT). Peakiuu npucoeauHeHus
10 JIBOITHOM cBs3U. BpoMo- 1 Mof0-nakTOHU3aNUA O, 3-HeNpeaeIbHbIX KapOOHOBBIX KUCIIOT.

Tema 18. Kiaccuduxanms peakuuii apoMaTH4ecKoro 3JeKTpoUIbHOrO 3aMenienus. Bnus-
HUE 3aMeCcTUTeNed B OEH30JIbHOM KOJIbIIE HA CKOPOCTh U HaNpaBJIeHUE IEKTPOPUIBHOTO 3aMellle-
Hus. CorimacoBaHHas M HECOTJIACOBAHHAsI OPUEHTALUS.

HutpoBanue. Hutpyromue areHtsl. Mexanusm peakuuu HuTpoBaHusi. HurpoBanue GeH3zoina
U ero 3amelieHHbIX. HutpoBanue Oudenmia, HadranmHa, apoMaTideckux aMuHOB U ¢eHona. Ilo-
JydeHue MOJUHUTPOCOeIMHeHU. Mnco-aTaka U UIco-3aMelieHue B peakiusXx HuTpoBaHus. Boc-
CTaHOBJIEHUE HUTPO-TPYIIIBI B PA3JIMUHBIX YCIOBHSIX.

["anorenupoBanue. ["amorenupyronye areHTbl. MexaHU3M TaJOreHHpPOBaHMSI apeHOB M UX
IIPOU3BOIHBIX.

CynsdupoBanue. Cynshupyronue areHTbl. KnHETHYeCKN U TePMOAMHAMUYIECKUN KOHTPOIb
peakuuu (cynbpupoBanue henona u HapTanuua). [IpeBpaiienue cynbhorpymnms.

AnxunupoBanue apeHoB 1o ®puaento-Kpadrey. Ankunupyromuye areHTbl. MexaHusm peak-
un. TommankunupoBanue. [To6ounble mpolecchl: U30MepHU3alys aJTKUIMPYIOLUIero areHTa u Ko-
HEYHBIX MPOAyKTOB. CHHTE3 Tuapuil- U TPHAPUIMETAHOB.

ALNIMpOBaHUE apeHOB. AIWIIMPYIOLIME areHThl. MeXxaHu3M peakuuu. PernocenekTuBHOCTh
arunupoBadusi. OcoOEHHOCTH anuIupoBaHus (eHonos, neperpynmnupoBka Opuca. opmunupona-
Hue no ['arrepmany-Koxy, I'arrepmany u Bunscmetiepy. O6acTh IpUMEHEHHS 3TUX PEAKIIUHA.

Tema 19. [IaTudeHHbIE TETEPOIUKIIBI C OJHUM rerepoaromMoM. dypaH, MUPPOI, THOPEH.
Cunte3 u3 1,4-nukapOonunbabix coenuHennii (ITaans—Kuopp). Cuntes nupponoB no Kuoppy u
no ['anuy. Cunre3 3,4-au3amenieHHbIX THO(GEeHOB o XuHCOepry. Peaknuu 3mekTpoduasHOTO 3a-



MEIIEHHS B MATUWICHHBIX apOMAaTHYECKUX TeTEPOIMKIIAaX: HUTPOBaHUE, CYJIb(HUpOBaHUE, TaIore-
HUpOBaHue, GopMunupoBanue, amiupoBanne. Mumon. CHUHTE3 MPOW3BOAHBIX HHJONA U3 (EHUII-
rujpa3ruHa U ketoHoB (dumiep). CuHTE3 WMHIOJIA U €r0 MPOU3BOIHBIX U3 2-aIMJIAMHHOTOIYOJIOB
(Manenynr). Peakiuu 251eKTporIbHOTO 3aMEIIeHUS B TUPPOIHLHOM KOJIbIIE WHJIOJA: HUTPOBAHHE,
(bopMIITUpOBaHKE, TATTOTCHUPOBAHHE.

[lecTuuieHHBIC apOMATHYECKHE TETEPOLUKIIBI ¢ OJHUM TeTepoaToMoM. [IMpuanH U XHUHO-
avH. CHHTE3 MPOW3BOAHBIX NMUpUArHA 10 ['aHdy . CHHTE3 4acTHYHO THUAPUPOBAHHBIX MPOU3BO/I-
HBIX MUPUIUHA TTyTeM [4+2]-nukionpucoeauuenus (rerepo-peakuus Junsca—Aubaepa). Cunres
XMHOJIMHA W 3aMEIICHHBIX XHHOJIMHOB M3 aHWiIMHOB 1o Ckpayny u Jleonepy—Muepy. Peakiym
NUPUAMHA ¥ XHHOJIMHA C aKuirajgoreHnaamMu. OKUCIICHHE U BOCCTAHOBJICHUE NMUPHIUHA U XUHO-
nuHa. Peakiuu 3nekTpoUIsHOTO 3aMENIeHUs B MUPUANHE U XMHOJIMHE: HUTPOBAHHE, CYIb(UpO-
BaHHE, rAJIOTeHUPOBaHUE. N-OKUCH MUPUINHA ¥ XUHOJIMHA U UX UCIIOJIh30BaHUE B PEAKIIUU HUTPO-
BaHus. HykneodunapHOE 3amelieHne aTOMOB BOJOpOJia B MHUPUIMHE W XUHOJMHE B PEAKIUAX C
amusoM Hatpus (Unun6abuH) u GeHWUITUTHEM. 2- U 4-METUITTMPUANHBI M XUHOJIMHBI KaK METHUIIe-
HOBBIC KOMIIOHCHTHI B KOHJICHCAIIHSIX C aJIbJICTHIaMHU.

5. O6pa3oBaTeibHbIE TEXHOJIOTHHU

TexHoMOTHS TIpoIiecca O0ydYeHUs MO JUCIHMILIMHE BKIIFOYACT B ceOs clieayromue oopazoBa-
TEIbHBIE MEPOIPUITHUS:

a) ayTUTOPHBIE 3aHATHUS (JEKIIMOHHO-CEMUHApCKas (hopma 0O0ydeHus);

0) camocTrosTeabHas paboTa aclMpPaHTOB,

B KOHTPOJIbHBIE MEPOTIPUATHS B TIPOIECCE OOYUCHHSI U 110 €T0 OKOHYAHUIO;

r) 3a4eThl B 3 U 4 cemecTpax.

AyIHATOpPHBIC 3aHATHUS MIPOBOITCS B MHTCPAKTHBHON (DOpPME C HMCITOJIb30BAHUEM MYJIBTHME-
IuitHOTO obOecredeHus (HOYTOYK, TPOEKTOD).

B ydeOHOM mporecce MPEAyCMOTPEHO IIMPOKOE  UCIOJIh30BAaHUE AKTHBHBIX U
WHTEPAaKTUBHBIX (OPM TMPOBEACHUS 3aHATUN (CEMUHAPOB B JAHAIOTOBOM pEXKUME, AUCKYCCUH,
KOMITBIOTEPHBIX CUMYJISIINH, pa30opa KOHKPETHBIX CHUTYaIlud, TPYIIIOBBIX JUCKYCCHI) B COUYETa-
HUU C KOHKPETHON Hay4YHO-HCCIIEIOBATENbCKON paboToit B obmacTy xuMuu. OIHON U3 OCHOBHBIX
aKTHBHBIX ()OpPM 00yUYEHUs, CBA3AHHBIX C BEJACHUEM TOTO BHJA (BUIOB) JAEATEILHOCTH, K KOTOPHIM
TOTOBHUTCS ACMUPAHT (HAYYHO-UCCIIEI0BATEIbCKON M HAyIHO-TIEIarOTHIECKO), SIBIISCTCSA CEMUHAp,
K paboTe KOTOPOTrO TMPHUBJICKAIOTCS BEIyIIME HWCCICIOBATEIM W CHCIHATUCTBI-IPAKTUKA, U
SBIISIONIUNACS OCHOBOIM KOPPEKTHPOBKHU WHIMBUAYAIbHBIX Y4eOHBIX TUIAHOB acmupaHTta. B pamkax
JUCITUTUIMHBI PETYCMOTPEHBI BCTPEUYHU C POCCHUCKUMHU H 3apyO0eKHBIMU YUCHBIMH.

[TpoBepka mprOOpPEeTEeHHBIX 3HAHWMN, HABBIKOB M YMEHUI OCYIIIECTBIISETCS TOCPEICTBOM OTYe-
TOB aCIUPAHTOB HAa HAYYHBIX CEMHHAPAX U WHIAUBUIYATLHBIM O0CYXJICHUEM C PYKOBOIUTEIICM.

6. YueOHO-MeTOAMYECKOE 00eclieYeHre CAMOCTOSITeIbHOW paboThl AaCIIMPAHTOB.

Bunbr camocTosTensHON paboTHI:

B JIOMAIIHUX YCJIOBUAX, B YUTAJIHLHOM 3ajie OMOIMOTEKH, Ha KOMIIbIOTEPAX € JIOCTYNOM K Oa-
3aM JaHHBIX B pecypcam MHTepHeT, B 1ab0paTopusx ¢ JOCTYNOM K JJaOopaTOpHOMY 00O0pymoBa-
HUIO U ITpubopam.

CamocTtosaTenbHass paboTa MOAKPEIUIeTCs y4eOHO-METOIUYECKMM U HH(GOPMAIMOHHBIM
o0ecrieyeHneM, BKIIOYAIOIUM YUYE€OHUKH, Y4eOHO-METOAMYECKHE MOCOOMS, KOHCIEKThI JIEKIIHH,
ydaeOHOe U HaydHOE TIPOrpaMMHOE oOecrnieueHne, pecypcol IHTepHeT.

7. OueHo4YHbIe CPeACTBA IS TeKYyIIero KOHTPOJIsl yCIeBaeMOCTH,
NPOMEKYTOYHOM aTTECTALMM 110 HTOraM OCBOCHMS AU CHUILIUHBI

[lenb KOHTpOIS - MOTy4eHHEe UHGOPMAIIUN O pe3ysbTaTaXx 0OyueHUs: U CTENEHH UX COOTBET-
CTBHSI pe3ybTaTaM 00y4YeHHsI.



7.1. Tekymuii KOHTPOJIb
Texkymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKa YCBOEHHs y4eOHOro MaTepuaia, peryssp-
HO OCYILECTBIIIEMasi Ha NPOTSHKEHUU ceMecTpa. TeKyluii KOHTPOJIb 3HaHUM y4alluxcs OpraHu3o-
BaH KaK yCTHBIN rpymmoBoi omnpoc (YI'O).
Texymas camocTosiTenbHas paboTa aclupaHTa HalpaBiIeHA HA YIIyOJIeHHWE W 3aKperieHue
3HAHUU, U PA3BUTHE IPAKTUYECKUX YMEHUH aclUpaHTa.

7.2. IIpoMesKyTOYHAS aTTECTALMS
[TpomexxyTouHas aTrTecTanusi OCYIIECTBISETCS B KOHIE CEMECTpa U 3aBEpIIAcT H3Yy4YCHHE
JUCHUITIINHBI <<OpFaHquCKa$I XUMUA». (DopMa aTTeCTalum — 3a4cCT.

CnHcok BONPOCOB /151 IPOBe/IeHUs] TEKYIIero KOHTPOJIS M YCTHOIO OIIPoca 00y4arloImuXxcs:

[Ipupoaa XMMHUYECKO CBS3U B OPraHUYECKUX COCTUHEHUSIX.

['ubpuauzanus atoma yrieposa.

HNHTepmeanaTel OpraHuyeCKUX Peaklui.

Kunernueckux u TepMOAMHAMUYECKHI KOHTPOJIb OPTaHUYECKUX PEAKIIUH.

KauecTBeHHBIC U KOJIMYECTBEHHBIC 3JIEKTPOHHBIE 3(DPEKThl 3amMecTUTenel Ha peaklHMOHHYIO

CIOCOOHOCTh OPraHUYECKUX COCTUHECHHM.

[lepexo/iHbIE COCTOSTHUS, MMOBEPXHOCTh M3MEHEHHs] CBOOOIHOW PHEPTUM OPraHUYECKUX Peak-
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7. Teopuu KUCJIOT U OCHOBaHH.

8. BnmsHme pacTBOpUTENEH HA CKOPOCTh U PABHOBECHE OPTAaHUYECKUX PEaKINH

9. [IlpuHIun TMHEHHOCTH U3MEHEHU CBOOOIHOM YHEPruu peakuuid. Y paBHenue ['ammera

10. T'oMOreHHBIH KaTalnu3 B OPTaHUIECKOM CHHTE3E.

11. MeTannoKOMIUIEKCHBII U TeTepOreHHbII KaTaanu3 B OPraHuueCcKOM CHHTE3€.

12. Mex(ha3oBbiii KaTau3 B OPraHUYECKOM CHHTE3E.

13. Knaccudukanusi opraHM4ecKuX peakifii U peareHTOB.

14. M3omepus opraHuyeCcKuX COeAMHEHUH.

15. Meronbl TONyYeHUsI U XUMUYECKUE CBOMCTBA MPENEIbHBIX YIIIEBOJOPOIOB (AIKaHBI, IUKIIO-
aJIKaHbl).

16. MeTo/bl aCHMMETPHUECKOTO CUHTE3A.

17. MeTtobl MOMY4YEeHUS] 1 XUMUUECKHE CBOMCTBA AJIKEHOB U JUCHOB.

18. MeTobl MOTYYEHHS] U XUMHUYECKHE CBOMCTBA aTKMHOB.

19. Meto/1bl MOTYYCHHUS U XUMHYECKHAE CBOMCTBA apOMATHICCKUX YTIICBOIOPOIOB.

20. Metoapl NOTYy4YEHHS K XUMUYECKHE CBOMCTBA OJJHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

21. Metoapl TOTYYCHHS M XUMUIECKHE CBOHCTBA KAPOOHWIBHBIX COCTMHEHUH.

22. Metoapl MOTYYSHHS] © XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

23. MeToapl OTYYCHHS B XUMUYECKHE CBOMCTBA a30TCOICPKANIUX COSTMHECHN (aMHHO, HUTPO).

24. Metoapl MOTYYSHHS] 1 XUMUYECKHE CBOMCTBA CEPOCOCPKAIIUX OPTAHUIECKUX BEIIECTB.

25. MeToabl TOTYYCHHS B XUMUYECKHE CBOHCTRA ITSITH- U IIECTUWICHHBIX TeTEPOITUKIIOR.

26. Metoapl OTy4YeHHS, XHMUYECKIE CBONCTBA M PUMEHEHHE YTIIEBOJIOB.

27. Buoorndecku BaKHBIC COSAMHECHHS — aMUHOKHCIIOTHI, OSJIKU, HYKJICHHOBBIC KUCIIOTHI.
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8. YuedHo-meToanyeckoe U HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHHIIINHBI

OcHoBHas1 JiuTEpaTypa
1. Wnmen, 3. OcHOBBI opranuyeckoit crepeoxumuu / . 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 3Hanuii, 2014. — 567 c.
3. Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun
— M.: bunowm. JIaGopatopus 3Hanwuii, 2014. — 623 c.
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13.

14.

15.

16.

17.

18.

Peytog, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 544 c.
Peytog, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. bytun
— M.: bunowm. Jlabopatopus 3uanuii, 2014. — 726 c.
Cwmut, B. A. OCHOBBI COBpPEMEHHOI'O OPraHWYECKOro CHHTe3a. YueOHoe mocobue / B. A.
Cwmur, A. [I. Juneman. — M.: bunowm. Jlaboparopus 3Hanwmii, 2014. — 750 c.
Tpasens, B. @. Oprannyeckas xumus: yaeoHoe rmocobue s By30B: B 3-ex 1. T. 1 / B. @.
Tpasens. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 368 c.
Tpasens, B. @. Oprannyeckas xumus: yueoHoe mocoodue st By3oB: B 3-ex 1. T. 2 / B. @.
Tpasens. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 517 c.
Tpasens, B. ®@. Oprannyeckas xumusi: yuebnoe nocobue st By3oB: B 3-ex 1. T. 3 / B. @.
Tpasens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.

JonoJHuTe/bHAA JTUTEPATYypa
babkun, B. A. buomacca 1MCTBEHHHUIIBI: OT XUMHUUYECKOTO COCTaBa 0 MHHOBAIIMOHHBIX MPO-
nyktoB / B. A. babkun, JI. A. Ocrpoyxoa, H. H. Tpodumosa; otB. pen. A. A. CemeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: M3a-so CO PAH, 2011. — 236 c.
bepnerr, k. Xumudeckas cBs3b: niep. ¢ anni. / k. bepaertr. — M.: Mup; bunom. Jlabopa-
Topus 3HaHuii, 2015. — 245 c.
I'onoGokosa, T. B. HekoHIeHCMpOBaHHBIC BUITMHAILHBIC TPHA30JIbl: cipaB.mocodue / T. B.
I'onmo6okosa, JI. 1. Bepemarwun, P. I'. XKuros, B. H. Kuxusies; ots. pea. A. 1. CMupHOB. —
Wpkytek: UI'Y, 2012. - 133 c.
I'oncansec, K. Hanoctpyktypsl B ouomeaunune / K. ['oncansec, K. Xansb6epmranr, K. Jlo-
percuH, JI. Haup — M.: bunowm. Jlaboparopus 3nanwmii, 2013. — 520 c.
I'ycapoBa, H. K. Xumus anerunena: Hossie rnasel / H. K. I'ycapoBa, A. 1. Muxanesa, E.
1O. lImunar, A. I'. Manbkuna. — HoBocubupck: Hayka, 2013. — 368 c.
XKayen, XK. buomerannoopranuueckas xumus / XK. XKayen. - M.: bunom. Jlaboparopus 3Ha-
uuii, 2015. — 496 c.
Kosanenko, JI. B. buoxuMmudeckue OCHOBBI XUMHH OHUOJOTMYECKH AKTHBHBIX BEIECTB:
yaeoHoe mocobue / JI. B. KoBanenko. - M.: bunom. Jlabopatopus 3nanuii, 2014 — 229 c.
Kysnenos, H. T. OcnoBsl HanoTexHonoruu: yueoHuk / H. T. Ky3nenos, B. M. HoBoTopiies,
B. A. Ka0pes, B. . Mapronun. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 397 c.
Jlay, A. K. Hano- u 6uokomnosutsl / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunowm. Jla-
ooparopust 3HanwmiA, 2015. — 392 c.
PomanoBckuii, b. B. OcHoBbl katanusa: yueOHoe nocodue / b. B. Pomanosckuit. — M.: bu-
HoM. Jlaboparopus 3Hanui, 2015. — 172 c.
Prokonkos, J1. Y. Hanomatepuansl: yueOHnoe nocodue / JI. U. Peokonkos, B. B. B. JIépuna,
3. JI. I3um3urypu. - M.: bunom. Jlabopatopus 3nanui, 2014. — 365 c.
CemenoB, A. A. buonorudeckas akTUBHOCTb NMPUPOJHBIX coeannenuii / A. A. CemeHos, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunbBepcreiin, P. CnexkrpoMerpuueckas uAeHTU(DUKALNUS OPTaHUYECKUX coequHeHwit / P.
Cunbepcreiin, @. Beocrep, [. Kumi. — M.: bunom. JlabopaTtopust 3nanuit, 2014, — 557 c.
ConnatenkoB, A. T. [lecTuniuapl 1 peryasTOpbl pOCTa: MPUKIAAHAS OPraHUYECKas XUMuUs /
A. T. ConnarenkoB, H. M. Konsnuna, A. Jle Tyan. — M.: bunom. JlabopaTtopusi 3HaHui,
2014. - 223 c.
Connarenkos, A. T. [lectuuuasl 1 peryasTopbl pocTa: MPUKIIAJAHAsS OpraHuyYecKas XuMus /
A. T. ConnarenxoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlabGopatopust 3naHwmiA,
2014. - 223 c.
CrapoctuH, B. B. Matepuainsl u MeTo/1bl HAaHOTEXHOJOTHU: ydyeOHoe nocobue / B. B. Cra-
poctuH. — M.: bunowm. JlabopaTtopus 3nanui, 2014. — 431 c.
Turne, JI. lomuno-peakiiuu B opranndeckom cunrese / JI. Turue, I'. bpame, K. I'epuxke;
niep. ¢ anri. — M.: bunom. Jlaboparopus 3uanwmii, 2010. — 671 c.
Toncrukos, I'. A. CMmonsHble KUCIOTH XBOWHBIX Poccuun. Xumus, dapmaxosnorus / I'. A.
Tonctukos, T. I'. Tonctukosa, 3. O. ynsu, C. E. Toncrukos, M. B. XBoctos; HUOX nm.



H. H. Bopoxmnoa CO PAH. — HoBocubupck: Akamemuueckoe uznarenbctBo «I'eo», 2011.
—395c.
19. Tpodumos, b. A. Xumus nuppoina. Hoseie crpanunsl / b. A. Tpopumos, A. . Muxanesa,
E. 1O. llImunar, JI. H. Co6enuna. — HoBocubupck: Hayxka, 2012. — 383 c.
20. XenbBuHKeNb, JI. CucTemMaTH4ecKass HOMEHKIIATypa opraHndeckux coenuHenuid / J. Xenb-
BUHKENb. — M.: bunowm. Jlaboparopus 3nanmii, 2014. — 232 c.
21. Yepnona, C. B. ®apmaneBTruueckas xumus: yaeOHuk 11 By3oB / C. B. UepHoBa; mox pen.
I'. B. Pamenckoii. — M.: bunom. JIabopaTtopus 3nanuii, 2015. — 472 c.
22. Mlumxkun, I'. T'. HanoanekTpoHuka. DJIeMEHTHI, MPUOOPHI, YCTPOKCTBA: yueObHOoe mocodue /
I'. T'. umkun, U. M. Arees. — M.: bunowm. JIabopatopus 3nanuii, 2011. — 408 c.
23. DnpmenOpoiix, K. Meramiooprannueckas xumus / K. Dnpmenopoiix. — M.: bunowm. Jla6o-
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HNuTtepHer-pecypcesl
JocTyn K 3IEKTPOHHBIM Hay4YHbIM HH(OPMAIMOHHBIM pecypcaM OCYIIECTBISETCS depes
cepsep LlenTpanbHoil HayyHO# OnOMMoTeKkn MpKyTCKOro HaydHOTO LIEHTpA!
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/ — XXypuan Nature
http://www.tandfonline.com/ - Xypnains! uznatenscrsa Taylor&Francis
http://www.sciencedirect.com/ — XKypuansl uznarenscrsa Elsevier — Freedom Collection
http://link.springer.com/ - XKypHaibl u3nateiabcTBa Springer
http://www.springerprotocols.com/ - Xypuansl usnarensctBa Springer Journals u Spring-
erProtocols
8. http://www.interscience.wiley.com - Xypuainsr uzgarenscrea Wiley
9. http://apps.webofknowledge.com/ -ba3a nannbix Web of Science
10. http://www.scopus.com/ - baza nanusix SCOPUS

Noakown

9. MaTepuajnbHO-TeXHUYeCKoe o0ecrieyeHue y4eOHOoi HCIUIITTUHBI

Jly1g ocBOEHMSI IpOrpaMMbl OOYUYEHHsI M JJIsl BBIIOJHEHUS] HAyYHO-HCCIIEeI0BAaTEIbCKUX pa-
00T M0 TeMe AUCCePTAMM KaXJIOMY aCIMPAHTY MPe0CTaBICHO WHIMBHUyaIbHOE pabouee MecTo,
000py/1I0BaHHOE MPUTOYHO-BHITSKHOM BEHTUIISIMEN, BOJOIPOBOAOM, BOJOOTBEIACHUEM, BO3AYXO-
BOJOM. ACNMPaHTBl UMEIOT BO3MOKHOCTb MCIIOJIb30BaTh MaT€pPUAIbHO-TEXHUYECKHUE CPEJICTBA Jla-
OopaTopHuii, B KOTOPBIX BBIIOJHAIOT KBATU(UKALMOHHBIE U JUCCEPTALIMOHHbBIE PaOOThI (OPITEXHU-
Ka, peaKTHBBI, paCXOJIHbIE MaTepHalbl, JabopaTopHas Mocyaa, U3MEpUTEIbLHOE 000PYA0BAHUE).

OcHOBY MaTepuaIbHO-TEXHUUYECKON 0a3bl MHCTUTYTa COCTABJISIOT ABa IU(GPOBBIX MYIbTH-
anepHbix Oypre-criekrpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKUIA AU(PPaKTOMETP
Bruker D8 ADVANCE, pentrenosckuii nudpaxkromerp D2 PHASER, undpaxpacusiit ®ypbe-
cnektpometp Vertex 70 ¢ Paman npuctaBkoit, nHdpakpacusiii @ypre-cnexrpomerp Excalibar HE
3100 Varian, mukpoananuzatop Flash EA 1112 CHN-O/MAS 200, mukpoananuzarop Termo Flash
EA 2000 CHNS, 2ITP-cnextpomerp ELEXSYS E580, ycTaHOBKa HaHOCEKYHIHOT'O UMITYJIbCHOTO
doTonuza, xpomaromacc-cnekrpomerp QP-5050A, xpomaTomacc-criektpomerp Agilent 5975 ¢ xu-
muueckoil nonnsanueit, Tannemuslii TOF/TOF macc-cniekrpometp Ultra Flex, anekTpoHHBINH MUK-
pockon TM 3000 Hitachi, cmextpodmyopumerp FLPS920 Edinburg Instruments, Y®/BU/-
cnexktpoMerp LAMBDA 35 n auanbkomeTp.

Jlis mpoBelieHUs KBAHTOBO-XMMHYECKHX PACUETOB HMEETCS BBIUMCIMTEIbHBIA KIlacTep
39I'u/112I'6/14T6 u Heobxomumoe mporpammuoe obecneuenue (GAUSSIAN, GAMESS, DAL-
TON u DIRAC).

ABTOpP-COCTaBUTENb paboueli MporpaMMbl TUCIMIUIMHGL: 1.X.H., Jo1ieHT Pozenngseir U. b.
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