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

PABOYAA ITPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acegannu Y4eHOro COBe-
ta UpNX CO PAH nporokon Ne 5 ot 19 mas 2015 1.

S

3aB. aCIUPAHTYPOH K.X.H. T tett! - T.H. Komaposa

1. Ienu u 321244 y4eOHOI TUCHMIIIMHBI

PaccmaTpuBaeMas nucHUIUIMHA ABIsETCS (PaKyIbTaTUBHOW B MOATOTOBKE acCHHUpPaHTOB, 00Y-
garoruxcs 1o npoduito 02.00.04 duszndeckast Xumusi.

Henabo u3ydyeHUusi AUCHUILUIMHBI SBISETCS NpHoOpereHHe (yHIAMEHTAIbHBIX 3HAHUNA U
NPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS MPO(ECCHOHATFHOW HAYYHO-HCCIIEI0BATEILCKOM, MH-
HOBAIIMOHHOW U 00pa30BaTeNbHOM NEATENBHOCTH B OOJACTH OpPraHMYeCKOW XHMHUU U B CMEKHBIX
obmactsix Hayku; (opMupoBaHHe 0000IIArONIel TeOpeTHYeCKOW Oa3bl Jis M3ydeHHs (yHIaMeH-
TaJbHBIX OCHOB OPraHUYE€CKONH XMMHUH U BO3MOKHOCTH UX HCIIONb30BAHMSI Ha TIPAKTHKE.

3agauu:

e (opmupoBaHue y 00ydaromuxcsi COBPEMEHHBIX MPEICTAaBICHHUI 00 OpraHu4ecKoi XUMHH, €€

POJIH ¥ 3HAYMMOCTHU B COMOCTABJIICHUH C APYTUMH XUMHYECKHIMH HAyKaMU;

e (opmupoBaHue riayoOKOro MOHMMaHH OOIIKUX 3aKOHOMEPHOCTEH 3aBUCUMOCTH CBOICTB Op-

TaHUYECKUX COCTUHEHHI OT UX CTPOCHUS;

® OCBOCHHE HaBBIKOB TEOPETUYECKOTO aHAIN3A PE3YIIBTATOB HKCIIEPUMEHTAIBHBIX UCCIIEIOBA-
HUI B 0077aCTH OPraHMYECKON XUMUH;

® OCBOEHHME METOOB IUIAHUPOBAHUS HKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX UCCIIEIOBaHUA;

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

HU B CONOCTABICHUHU C U3BECTHBIMU JINTEPATYPHBIMU JaHHBIMU;

e oOyueHHE yMEHUIO O(hOPMIISITH Pe3ybTaThl COOCTBEHHBIX HCCIIEIOBAHUH B BHJIE ITyOJIHKa-

[IAH, OTYETOB, TOKJIAJIOB.

2. MecTto aucuuiuinHel B ctpykrype OOII

2.1. YuyeOnas gucummnuHa b1.B./IB.1.1 «Opranuueckas XuUMHs» BXOJUT B BapUATUBHYIO
4acTh MEXAMCUUILIMHAPHOTO TipodeccruonanbHoro Mmoaysst OOII.

2.2. lanHasi mporpaMMa CTPOUTCS Ha MPEEMCTBEHHOCTH MPOTPaMM B CHUCTEME BBICIIETO
oOpa3oBanusi M mpenHasHadeHa st acnupantoB HMpUX CO PAH, mpomenmux ycnemHoe
oOydeHue Mo MporpaMMe MOJATOTOBKM MAaruCTpOB WM crieluanucToB. OHa OCHOBBIBAETCS Ha
MOJIOKEHUSAX, OTPAXKEHHBIX B YyUEeOHBIX MpOrpaMMax yKa3aHHBIX YypoBHeH. [l ocBoeHus
TUCIUIUIMHBL  «OpraHuydeckas XUMHS» TpeOyrOTCsS 3HaHUS M yYMEHHs, MpPHOOpEeTEeHHBIC
00yJaronMMuUCs B pe3yIbTaTe OCBOCHHS Psiia TUCIUTIINH (pa3AesioB JUCITUTUINH), TAKMX KaK:

—Teopernueckre OCHOBBI OPraHUYECKOTO CUHTE3A,

—OU3UKO-XUMHYECKUE METOJIBI MCCIICIOBAHUS CTPYKTYPHI BEIIECTB,

—OCHOBBI CTEPEOXUMUH,

— XUMHUS 3JIEMEHTOOPTaHUYECKUX COEAMHEHUIN

—MexaHu3Mbl OPraHUYECKUX PeaKlni

—XHMHS BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUN

—OCHOBBI KBaHTOBO-XMMHYECKOTO MOJIETUPOBAHUSI CTPOCHUSI MOJEKYT M PEaKIMOHHOU
CITOCOOHOCTH BEIIleCTBA

2.3. QuctummHa «Opranndeckas XUMUs» He00X0IMMa MpU MOJATOTOBKE BBITYCKHOM KBallU-
(buKaIMOHHON PabOTHI aCMPAHTA U MOATOTOBKE K Ccllaue KaHIUJATCKOTO SK3aMEeHa.



3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUILINHBI

[Tpouecc u3yueHus AucUMIUIUHBI «OpraHudeckass XMMHUs» HampaBieH Ha (opMHpOBaHUE

AIIEMEHTOB CIEAYIOMUX KoMmreTeHuuid B coorBeTrcTBHM ¢ OOIl mo HampaBieHHIO MOATOTOBKH
04.06.01 Xumuueckue HayKH:

Hpod)eccuonaﬂbuble KomnemeHnuuu.

> YMCHHUEC IMPOBOJUTH aHAJIM3, CaMOCTOATCIIBHO CTaBUTh 3adady HCCICOOBaHUA HauoOonee

aktyanbHbix ([TK-3);

[To okOHYaHMM U3yYEHUS TUCIUILTMHBI ACTTUPAHTHI JOHKHBI Oy TyT:

3name:

METOBI TOIYUYEHUsS, XUMHUUYCCKUE CBOWCTBA M MPAKTUYECKOE HCIIOJIb30BAHUE OCHOBHBIX
KJIACCOB OPraHUYECKUX COCAMHEHUM;

TUIIOBBIE METO/IbI OPraHMYECKOTO CUHTE3a, UCIIOJIb3YEMbIE€ PEareHThl U 000PYI0BaAHUE;
MEXaHHU3Mbl OCHOBHBIX OPTaHMYECKHX PEaKIMH, MOJXOJIbI M METOJbl M3yUYCHUS MEXaHH3-
MOB;§

BIIMSIHUE CTPOCHUS HA PEAKIIMOHHYIO CTIOCOOHOCTh OPraHUYECKUX COCTUHEHUH;
(U3HKO-XMMHYECKHE METOJIbI UCCIICAOBAHUS CTPOSHUS OPraHUYCCKUX COCIUHEHHUA U Opra-
HHUYECKUX PEAKIUK;

COBPEMEHHYIO MEPUOINYECKYIO JIUTEePaTypy (KypHAIIbl) U JIEKTPOHHBIE 0a3bl JaHHBIX B 00-
JACTH OPTaHUYECKOM XMMHUU M METOJOB TMOKCKA CBOWCTB M TMOJYYEHUS OPraHMYECKHUX Be-
ILIECTB;

MIPUHIUIIBI TEOPETHYECKUX PACUYeTOB CBOMCTB OPraHUYECKUX COCAMHEHUH, TEPMOIAMHAMHU-
YECKUX U KMHETHUYECKHUX MapaMEeTPOB OPTaHMYECKUX PEaKITUi

pOJIb U MECTO OPraHUYECKOM XMMHUHM B CUCTeME (YHIAMEHTAIbHBIX XUMHUYECKHUX HAYK U
MIPOU3BOJICTBE COBPEMEHHOM MHHOBAIIMOHHOM MPOYKIIHH

Ymemn:

BBIOMpATh METOBI U PEareHThl CHHTE3a OPTaHUYEeCKUX COCTUHEHHI;

IJIJAHUPOBATh MHOTOCTaIMMHBIA OPraHUYECKUI CUHTE3;

MPOBOANTH pa3/elieHHe CMecCe OpPraHMYeCKUX BEIIECTB U HIACHTH(PHUKAIMIO COCTaBa U
CTPOEHHUS C MOMOIIBI0 XUMHUECKUX U (PU3UKO-XUMUYECKUX METO/IOB aHAIIN3a;
OCYIIECTBIISITh MOMCK METOJIOB MOJYYEHHUSI U CBOWCTB OPTAHMYECKUX COCTUHEHUN C UCTIONb-
30BaHUEM COBPEMEHHBIX 0a3 JaHHBIX U MMOUCKOBBIX CHCTEM,;

MPOBOJIUTH MOJEIUPOBAHNE XUMHUYECKUX PEAKIIMN C UCHOJIB30BAHUEM IOITYIMIUPUUECKUX
Y HEAMITUPUYECKUX KBAHTOBO-XUMUYECKUX METO/IOB;

Hmems onvim:

MJIAHUPOBAHUS U IPOBEJICHUSI OPTaHUUECKOTO CHHTE3a;

OYUCTKH OPTaHWYECKUX BEIIECTB M UACHTHU(DHUKAIMU UX CTPOSHUS C HCIOIb30BAaHHEM XH-
MUYECKHUX U (HU3UKO-XUMHUIECKUX METOJIOB;

MOJEJIIUPOBAaHUS CBOMCTB BEUIECTB W  [apaMETPOB OPraHMYECKUX PpeaKkui ¢
HCITOJIb30BaHUEM KBAaHTOBO-XHMMHYECKHX METOOB;

HaIMCAaHWs HAYYHBIX OTYETOB U CTaTeH

4. CTpyKTYpAa M cojiep:KaHue y4eOHOH JUCHUTINHBI

OO1ast TPYA0EMKOCTh JUCIUTUIMHBI COCTABIISAET 2 3a4eTHbIC enuHUIBI (72 daca).
4.1. CTpyKTypa THCHUIIMHBI

Ne | HanmeHnoBanue O6bem yuebHoM padoThl, U Bun
JUCLIATUTHHBI UTOTOBOTO
Bcero Bcero N3 aynuTopHbIX CamocrT. KOHTPOJIA
aymutopH. | Jlekn | JIa6 | IIpakr | KCP paborta
1| Opramiecias 72 36 % | - | - . 36 Jaer
XUMHUS

4.2. Conep:xaHue THCHUILINHBI




4.2.1. Pa3gennl AMCHUILIMHLI M BUABI 3aHATHI

HaumenoBanue
pa3ziesioB U TEM

Byl yueGHO#M

paboThl U TPYIOEMKOCTb, 4

Bcero

Jlekir.

JIab

IIpakr

CP

KCP

@DOopMBI TEKYILIETO
KOHTPOJISL
yCIIeBaeMOCTH

Pa3nes 1. 3aKk0HOMEpPHOCTH CTPOCHHS M PEaKIMOHHOM CIIO

COOHOCTH OPraHn4eCKux coeTUHEHHU

CoBpeMeHHbIe MpeCcTaBIIe-

Y CTHBIN rpynnoBoi

1 | Hus 0 IpUpOJE XUMUYECKOU 3 1 - - 2 -
o1poc
CBSI3U
Crepeoxumus. [Ipoctpan-
CTBEHHOE CTPOCHHE OpraHu-
YeCKHUX MoJIeKyll. IIpo- . .
. Y CTHBIN TPYNIIOBOM
2 | cTpaHCTBEHHOE B3aUMOICH- 4 2 - - 2 - olboc
CTBHE HECBSI3aHHBIX AaTOMOB P
U TpyIII, BaH-Jep-
BaAJIbCOBBI PAJINYCHI
Kinaccudukanus peakiuii mo
TUITy 00pa30BaHus U pa3phbl-
Ba CBSI3€U B IMMUTH ei N .
PYIOTL YcTHBIN rpynmnoBoi
3 | craguu, IO THITY peareHTa u 4 2 - - 2 - OIIDOC
110 COOTHOIICHUIO YUCIIa p
MOJIEKYJI PEareHTOB U MpOo-
JYKTOB
KomnuecTBeHnHbIE TEOpUN
KHUCJIOT U ocHOBaHMil. Kune-
TUYECKasi U TEPMOJAMHAMU-
YyecKast KHCIOTHOCTh. Y paB- V e THBIH TDVIITIOBOI
4 | nenue bpencrema. OOmwmit u 4 2 - - 2 - ol pg’CH
crenu(puIecKii KUCIOTHO- p
OCHOBHBIN kaTanm3. Cymep-
KUCJIOTHl. DYHKIIUH KUCIOT-
Hoctu. [loctynar ["'ammera
Bnusinue cpenpl Ha ckopo- . .
VYcTHBIN TpynnoBoit
S | CTH U paBHOBECHE OpraHu- 3 1 - - 2 - ollboc
YECKUX PEaKLMi p
OCHOBHBIE TUIIBI UHTEPME- . .
VY CTHBIN TPyNIIOBOM
6 | IMaToB OPraHUYECKUX pPeaK- 4 2 - - 2 -
. OIpoc
Ui
Pa3nen 2. OcHOBHBIE THIIBI OPraHMYECKUX PeaKIUil 1 UX MEXaHU3MBbI
HyxkneodunbHoe 3amerieHue
B amu(}aTUIECKOM PsTy. N N
YCTHBIN rpynnoBon
7 | Mexanusmbl Sy1 u Sn2, 4 2 - - 2 - ol pg’éi
CMEIIAaHHBIN MOHHO-TIAPHBII P
MEXaHU3M.
YcTHbI TOBOM
OnexrpoduiabHOE 3amelie- oy
8 4 2 - - 2 - OMpocC, pelIeHne
HUE y aToMa yriepo/ia
3aj1a4
YCTHBIN rpynnoBon
9 | Peakuuu 2IMMUHUPOBAHUS 4 2 - - 2 - pyn
OIpocC
Y CTHBIN rpynnoBon
10 | Peakiuu nprcoenHEHHS 4 2 - - 2 - pyn
OIpocC
[Ieperpynnuposku. Ilonu- o .
Y CTHBIN TPYNIIOBOU
11 | mepu3zanusi, TeIOMEpU3AITHSI. 4 2 - - 2 -

OnexrpocuHTe3. Moneky-

oTpoc




JSIPHBIC U COTJIACOBAaHHBIC
peakiu. OCHOBBI (OTOXU-
MUH

Pa3znen 3. IIpyHIUNIBI COBPEMEHHOT0 OPraHUYeCKOr0 CHHTE3a M YCTAHOBJICHUS] CTPOEHHS OPTraHuY e-
CKHUX cOeMHEeHNI

Bb160p onTUMalIbHOTO IIyTH
cunTtesa. [Ipuniun perpo-
CUHTETHYECKOTO aHAIN3A.
12 | DneMeHTOOpraHUYECKUE CO- 3 2 - - 1 -
€IMHCHUS B OPTaHUYECKOM
cuHTe3e. MeTamiokom-
IJICKCHBIN KaTaJlu3

Y CTHBIN TPYNIIOBOM
oIpoc

Hcnons3oBanne xumMude-
CKUX U (PU3UKO-XUMHYECKHX
METOJOB JIJIsl YCTAHOBJICHUS
CTPYKTYPBI OPTaHUUECKHUX
coeauHeHui. [TpuHIUIbBI VYcTHBIN TpynnoBoit
KOMOWHATOPHOH XUMHH. orpoc
TexHuka 0€30IaCHOCTH U
9KOJIOTMYECKUE TPOOIIEMBI
OpraHUYeCKOro CUHTE3A.
«3eneHas XUMHSY.

13

Paznen 4. OcHOBHBIE KJIACCHI OPraHMYECKHUX BelIeCTB

Y CTHBIN TpyNIIOBOM

14 | YrieBogopossL. 4 2 - - 2 i onpoc

CnupTsl, 3OKCHBI U TIPO- Y CTHBIN TPYNIIOBOM

15 4 2 - - 2 -
CTbIE 3(UPbI OIpoc
Y CTHBIN TPYNIIOBOU
16 | KapOoHHMIIBHBIE COETUHEHMS. 4 2 - - 2 - pym
onpoc
KapOoHOBbIE KHCITOTHI U UX V CTHEIH HOBOI
17 | mpousBoaHBIE. YTIIEBOIOPO- 4 2 - - 2 - pyH
0Ipoc
JbI
CuHTeTH4eCKOe UCTIOIB30-
1g | Banue peakLuil dIEKTPo- 4 5 5 Y CTHBIN TPYNIIOBOM
(GUIBHOrO 3aMEeIEHUS B onpoc
apoOMaTHYECKOM pPsIly
MerTo/ibl CUHTE3a U PEaKIun N N
VY CTHBIN TPyNIOBOM
19 | apomaTUyeCKUX reTepoINK- 4 2 - - 2 - olboc
JIMYECKNX COeINHEHUI b
Bcero yacos: 72 36 - - 36 -

4.2.2 Conep:xkaHue pa3esioB U TeM TUCHUIIHHbI

Pa3nes 1. 3akoHOMEpPHOCTH CTPOCHHS M PEAKIMOHHOI CIIOCOOHOCTH
OpPraHuYecKUuX COeUHEeHU M

Tema 1. DileKTpOHHBIE NPECTABICHUS O NMPUPOAE CBs3ed. TUIBI CBS3el B OpraHMUYECKOMN
xuMud. ['mOpuan3amnms aToMOB yriaepoja U a3oTa. DIEKTPOHHBIE d(DPEKThI. DIESKTPOOTPHUIIATETb-
HOCTb aTOMOB U Ipymni. OCHOBHBIE MOJOXKEHUS KBAHTOBOM XUMHUU. ATOMHBIE U MOJIEKYJISIPHBIE Op-
outamu. [Ipubmmwkernne MO-JIKAO. Meton MO Xrokkens u 6ojiee CTporue KBaHTOBO-XUMUUYECKHE
MeToabl pacueta. [IoHATHE O MOTYIMIUPHUUECKUX METOJax, OCHOBAaHHBIX Ha MPUOIMKEHUN XapT-
pu—®oka (MNDO, AM1, PM3 u ap.). Meroas! ab initio. Merox ¢pyukumnonana miotaoctu (DFT).
KomnpomuccHble OaX0bI (JOKAJTHM30BAHHBIE CBA3H, TMOPHIM3AINS, YACTUYHBIN y4eT JeIOKaIH-
3aIiM JICKTPOHOB Ha MpUMepe G—T-Tipuommkenusi). Teopus BosmymieHuit MO. Bo3mymienns nep-
BOT'O U BTOPOTO MOPSAKOB. MHIIEKCH peakIMOHHOHN CrOCOOHOCTH. MeTol TpaHUYHBIX OpOHTAICH.




3apsIoBbI 1 OPOMTAILHBIN KOHTPOJIb OpraHUYecKuX peakiuid. [lonsTue o pe3oHaHce (compsoke-
HUU) B KiIaccuuecko u kBaHTOBOM xumuu. Compsbkenue B merojge MO Xiokkens. Konuenuus
apomatuuHocTH. [IpaBuno Xrokkens. Me3onoHHbIE coeMHEHUA. AHTHAPOMAaTHYHOCTD.

Tema 2. Crepeoxumus. [IpocTpaHncTBeHHOE CTpOEHHE OpraHUYecKux MoJiekyi. IIpocrpan-
CTBEHHOE B3aMMOJECICTBUE HECBSI3aHHBIX aTOMOB U I'PYIIIL, BaH-[€P-BaajabCOBbI PAJUYCHI.

[Tonsatue o KOHpOpPMALIMK MOJIEKYNbI. Bpalienne BOKpYr CBs3€i: BEIMYMHBI U CHMMETPUS
HNOTEHIMATIBHBIX OapbepoB. PakTOPbI, ONpeNeNdoIue dHepru0 KoHdpopmepos. Biausaue s dek-
TOB COIPSDKEHUS Ha cTabmibHOCTH KOH(popMepoB. HomenknaTypa koHpopMepoB. YrioBoe Hanpsi-
JKEHUE U ApYyTue THUIIbl HANPSDKCHUS B NUKINYECKUX cUcTeMax. CpeJHue LUKIIbI U TPaHCAaHHYJIAP-
HbIE B3aUMOJeiCcTBUs. IHBEpCHUs LIUKIIOB U a30TCOACPKAILUNUX COCTUHEHHUMN.

Cesi3p KOH(opMaru U peakunoHHoi criocooHoctu. [lpunmun Kepruna—Iammera. Crepu-
YECKMH U CTEpPEOdIEKTPOHHBIM KOHTPONb peakuuid. CTepeoceseKTUBHOCTh U cTepeocnenupuy-
HOCTb.

IIpocTpaHCTBEHHOE CTPOEHHE ITHIICHOBBIX U JHUEHOBBIX cucteM. HomeHkiarypa reomerpu-
yecknx n3oMepoB. Kondopmariust TMeHOB ¥ TPHEHOB. ATPOTIOU30MEPHSL.

OHaHTHOMEpUSA. ACUMMETPUSI U XUPAIbHOCTb. DKBUBAJIECHTHBIC, SJHAHTHUOTOIHbBIE U JIUACTE-
PEOTONHBIE FPYIIIBL; UX IPOSBIECHUE B XMMUUECKOM MOBEICHUN MOJIEKYJ B XUPAJIbHBIX U aXUpallb-
HBIX cpenax u cnekrpax AMP. HoMmeHkiaTypa onTuueckux aHTUnonoB. HeyriepoaHsle aTombl Kak
LEHTPbI XUPAIbHOCTH.

CriocoObl nostyueHust U pasiesieHus: 3HaHTHoMepoB. OnTHYeCcKast YUCTOTAa U METOJIbI €€ OIpe-
nenenust. OnpezneneHne abCOMOTHONW M OTHOCUTEIbHOM KoHpurypamun. [lonstie o qucrniepcun on-
TUYECKOT'0 BPAIICHUS U KPYTOBOM JUXPOU3ME.

Tema 3. Kinaccudukanus peakiuii mo THILy 00pa30BaHHUs U pa3pbiBa CBS3EH B JIMMHUTHPYIO-
el cTaguu, 10 TUILy peareHTa U 0 COOTHOUICHHUIO YHCiIa MOJIEKYJI PEareHTOB U NpoayKToB. Teo-
pus IEPEXOTHOTO COCTOSIHUS. [ MIIeprioBepXHOCTh MOTEHIIMAIBLHOW SHEPTUH, KOOPAUHATA U SHEpre-
TUYeCKUi npoduis peakuuu. TepMoarHaMUUecKue napameTpbl akTuBaluu. Kunetnueckue ypas-
HEHUS! OCHOBHBIX THIOB peakinil. MeTopl 3KCIepUMEHTAIBHOTO U3YYeHHs] KHHETUKH U MEXaHHU3-
MOB peakiuii. MeTos cranimoHapHoro coctosHus (mpunuun boaenmreitna). [loctynat XoMMoH1a.

OMNUPUYECKUN (3KCTpaTepMOIMHAMUYECKHUI) OAX0 K peaKmoOHHOM criocooHocTu. Koppe-
JSIMOHHBIE YpaBHEHUs, IPUHLINI JTUHEHHOCTH CBOOOHBIX sHepruit ['mdoca. Ypasuenus ['ammera
u Tadra. CBs3p mapaMeTpoB KOPPEISIIMOHHBIX YPaBHEHUN C MeXaHU3MOM peakuuil. [Ipunimm
JKMKO; ero obocHoBaHMe Ha OCHOBE TeopHuH Bo3myteruit MO.

Tema 4. KonnuectBeHHas Teopusi kuciaoT u ocHoBaHuid. Kucnots! bpencrena u Jlsronca. Kuc-
JOTHO-O0CHOBHOE paBHOBecue. [lonsatue pH. Kunetnueckas u TepMOAMHAMUYECKasi KHCIOTHOCTD.
VpaBuenne bpencrena. OOuwmii u crienn@uUeckuil KHCIOTHO-OCHOBHBIM KaTanu3. CynepKUCIOTHI.
Oyukunu kucnotHocTy. [Tocrynar I"'ammera.

Tema 5. BausiHue cpeabl Ha CKOPOCTH M paBHOBECHE OpraHMyeckux peakuuid. Crneunduue-
ckas u Hecrneuupuyeckas (yHuBepcaiabHas) conbBanus. Kierounsiit a¢¢ext. BonopoaHas cBs3b.
Knaccudukanus u mkaiasl mapaMeTpoB pacTBopuTeneld. BiausHue conpBanuu Ha CKOPOCTh M paB-
HOBECHE OPraHMUYECKUX peakuuil. YpaBHeHus YuHcTelHa U I'pronBanpaa, Konnens-Ilaasma. Kuc-
JIOTHOCTh ¥ OCHOBHOCTH B Ta30BOM (paze.

Accounanys HOHOB. THITBI HOHHBIX NAp U JOKA3aTENIbCTBA UX CYyLIECTBOBaHMA. BinsHue ac-
COLIMALIMM MOHOB Ha MX PEAKIMOHHYIO CIIOCOOHOCTh. YpaBHeHue Akpu. MexdasHblil KaTaaus.
KpayH-3¢upbl, Kpuntasisl, HOJaH/bl, KaTaIn3aTopsl MexdasHoro nepenoca. [lonstue o cynpamo-
JEKYJISIPHOW XUMUMU.

Tema 6. KapOenuensle noHsl (kapOokaTtuoHsl). I'eneparus kapOOKaTHOHOB B pacTBOpax U B
razoBoi (aze. BiausiHue CTPYKTYPHBIX U COJBBATAIlMOHHBIX (DAKTOPOB Ha CTAOMIBHOCTH KapOOKa-
THOHOB. CTpoeHue kapbokaTroHOB. [loHsTHE 0 HEekITaccuueckuX HoHax. OCHOBHBIE THIIBI PeaKLIUi
KapOOKAaTHOHOB M 00JaCTU MX CHHTETHYECKOIrO HCIOoJIb30BaHUs. CKeJIeTHbIe MeperpyninupoBKU U
THJIPUIHBIC CIBUTH B KapOOKaTHOHAX.

Kap6annonsr u CH-kucnotel. Biusitaue cTpykTypHBIX U 3P (HEKTOB cpeiibl Ha CTAOMIIM3AIUI0
KapOaHnoHOB. OCHOBHBIE peaKIMU KapOaHMOHOB, AaHMOHHBIE MEPErPYNIUPOBKU. AMOUICHTHBIE U
HOJIMIEHTHBIE aHUOHBI. KapOeHbl. DiIeKTpOHHAasl CTPYKTYpa, CUHIVIETHOE U TPUILIETHOE COCTOSIHUE



KapOeHOB. MeTo/bl TeHepaluy KapOCHOB M MCIOJIb30BAaHUE WX B OpPraHUYecKOM cuHTe3e. Hutpe-
HbI, UX T€Hepallnsi, CTPOCHUE U CBOMCTBA.

CBoOoaHBIE paTKaIbl U HOH-PAAUKaIbl. METOIbI TEHEPUPOBAHUS PATUKAIOB. DJICKTPOHHOE
cTpoeHHe U (HaKTOPBI CTAOMIU3AMK CBOOOJHBIX PAIUKAIOB. THIBI CTAOMIBHBIX CBOOOIHBIX paau-
kaynoB. OcHoBbl MeToz10B JIIP m XIIA. KatnoHn- u anumoH-paaukaibl. MeToapl TeHEPUPOBAHUS U
cBoicTBa. OCHOBHBIE PEAKIIMK MOH-PaIMKaIOB. KOMILIEKCHI ¢ IEPEHOCOM 3apsia.

Pa3zgen 2. OCHOBHbIE THIIBI OPrAaHNYECKUX PEAKUNH U UX MEXAHU3MbI

Tema 7. Hykneo¢punbHoe 3amenienue B anuparudaeckom pany. Mexanusmel Syl u SN2, cme-
HIAHHBI MOHHO-TIAPHBIA MeXaHU3M. BiusHUEe CTPYKTYpbl CyOCTpaTa U MOJIAPHOCTU PACTBOPUTES
Ha CKOPOCTH ¥ MEXaHU3M pEaKLUU. AHXMMEPHOE COJACHCTBUE U CUHAPTETUYECKOE YCKOPEHHUE, yua-
CTHE COCEIHUX TPYII, IePErpynIupOBKH B X0/1€ HYKI€opHIbHOTO 3amenieHus. KoppeasunoHasle
ypaBHeHus CBaiiHa—CKoTTa ¥ D1Bapca.

HyxneodunpHoe 3amenieHne npu KpaTHOU yrnepoa-yrnegonﬂoﬁ CBSI3M U B apOMaTHYECKOM
anape. TUMMYHBIE MEXaHU3MbI HYKJICO(PHIBHOTO 3aMelIeH sl y sp -THOPUIHOTO aToMa yriepoza. Bu-
HWIBHBIA KaTHOH. MOHO- U OMMOJIEKYJISIPHBIE TIPOIECCHl HYKJICO(QHIFHOTO 3aMEIIeHHs B apoMaTH-
yeckoM psay. Karanus nepexonnbiMu metasuiamu. HykieodunbHoe 3aMelieHre B HUTPOIPOU3BO/I-
HBIX OeH3ona. HykneodunpHOe 3amMenieHWe BOJOpoJa (BHKapHO3HOE 3amemieHue). KoMIuieKcs
Meiizenxeiimepa. HykneodunbHoe 3amenieHue B apoMaTHYECKUX rereporukiax. Kune-3amerienue.

Tema 8. DiexTpoduiapHOE 3aMeleHne y aToMma yriiepoja. Mexanu3msl 3amernenus Sgl, Sg2,
Sei. HykneodubHbIil KaTanus 3JeKTPOPMIBHOTO 3amelleHus. BrnusHue cTpyKTypbl cyOcTpara u
3¢ PEeKTOB cpelbl Ha CKOPOCTh M HAIIPABICHUE PEAKIMid. 3aMelIeHrne y 01e(uHOBOrO aToMa yriepo-
Jla ¥ B apOMAaTUYECKOM KoJiblie. [ 'eHepupoBaHue 31MeKTpoGUiIbHbIX peareHToB. [IpaBuna opueHTanmu
U UX MOJEKYJISpPHO-OpOUTANIbHAS HHTEpIpeTalys. DJIEKTPOPUIbHOE 3aMEIleHHe IPYruX Ipyml,
Kpome Bogopoja. Unco-3amenienne. Kunernueckue u30TomnHbie 3P HEKTHI.

Tema 9. Peakuuu snumMuHupoBanus (oTiemieHus ). MexaHu3Mbl FeTepOJUTUUECKOIO AIUMHU-
HupoBanusd El1 u E2. CrepeosnekrponHsle TpeOoBaHHMs M cTepeocnennduyHocts npu E2-
AIIMMUHUPOBAaHUU. TepMudeckoe CUH-2JTMMUHUPOBAHUE.

Tema 10. IlpucoenuHeHne Mo KpaTHBIM YIIIEPOA-YIIEPOJHBIM CBS3SIM. DIEKTPOPHUIBLHOE
npucoearHeHre. CuibHbIE U clla0ble 3JIEKTPOQPUIIbI, MEXAaHU3M U CTEPEOXHUMHUS MPUCOEIUHEHUS,
pPETHO- U CTEPEOCENEKTUBHOCTD peakuuil. IIpucoennnenne k conpsxeHHbIM cuctemaMm. Katnonnas
nonuMepusanus onepuHoB. HykneodunpHoe npucoenunenue no kpaTHeiM cBsa3siMm C=C. Mexa-
HU3M Ipolecca. BausHue ctpykTypsl Hykiieoduina u cyocrpara u 3ppeKkToB cpeasl Ha CKOPOCTh U
HanpasiieHue peakuuu. Peakius Muxasmis. AHHOHHAS TOJIMMeEpU3alus 0Je(UHOB.

HykneodunpHoe mpucoeTuHeHHEe K KapOOHWJIBHOW TpyIIe: MPUCOSAMHEHUE OCHOBAHMHU,
BKJIFOYas KapOaHWOHBI, METAJUIOPTAaHUYECKUX coenuHeHui. Peakuus Aupu. KucinoTHbIN U OCHOB-
HOW KaTanu3 npucoeAauHeHus. EHonM3anus anpleruioB M KETOHOB. MexaHu3M sTepudukanuu
KHUCJIOT U noydyeHue aueraneid. KonaeHcanuyu kapOOHUIBHBIX COeTMHEHUH, KapOOHOBBIX KUCIOT U
UX NMpou3BOAHBIX. HykieoduiabHOe mprucoeMHEHNE K aibj- U KETUMUHAM M KapOOHUN- UMMOHUE-
BbIM HOHaM (peakuus MaHHMXa).

Tema 11. IleperpynnupoBku B KapOOKaTHOHHBIX WMHTepMenuaTax. Kmaccudukanus nepe-
IPYNIUPOBOK: NMUHAKOJIMHOBAas M PETPONMHAKOIMHOBas, neperpynnupoBka JlembsiHoBa. Ilepe-
rpynnupoBka Barnepa—Meiiepseiina. [leperpynnupoBku ¢ murpamueit k aromy asora (I'opmana,
Kypunyca, bekmana). Peakuus baitepa—Bunnurepa.

PanukanbHble M MOH-paAMKaAIbHBIE PEAKLUN MPUCOECIUHEHUS, 3aMELIEHUS U DJIMMUHUPOBA-
Hus. Llennble pagukanpHble peakuuu. [loaumepusanus, TeroMepu3alus, peakiiuu aBTOOKUCIICHNUS.
WHrubuTopsl, MHUIMATOPBI U IPOMOTOPHI LIEMHBIX peakiuil. Penokc-peakuu. DIeKTpoCHHTE3 Op-
TraHUMYECKUX COCIUHEHUH.

MonekynsipHble peakuuu (yuc-mpaxc-u30MepHU3alus, pacraj; MOJEKYyJ, pa3MbIKaHUE IHK-
noB). KoapkTraTHbie peakium.

CornacoBannble peakiuy. Konnenuus coxpaneHust opOuTalbHOW CHMMETPHH U MpaBuiia By-
nBopaa—I odMaHa. DIIEKTPOLMKINYECKUE pPeaKliy, CUTMaTpOIHbIe eperpynnupoBku. [lepunuk-
nudeckue peakiuu (2+2) u (2+4)-nukinonpucoequuenus. 1,3-1unoiaspHoe HUKIONPUCOSANHEHHE.
JIBoliCTBEHHAs peaKIMOHHAsI CIIOCOOHOCTh M TAyTOMEPHSI OPTaHMUECKUX coennHeHui. [IpoTorpor-



HbIE W cUTrMarpomHbie neperpynmupoBku. [IpaBuno Kopabmtoma. Kero-eHonmbHOE paBHOBECHE.
Hurtpocoenunenust 1 HITpPOHOBBIE KUCJIOThI, HUITPO30COECIMHEHUS U OKCUMBbI. MeTamioTpornus.

OcHoBBI (POTOXUMUU OpPraHUYECKUX coeAuHeHHi. CUHIJIETHbIE U TPUILIETHBIE COCTOSHUS,
dyopecuennus u gocdopecueHius, THTEPKOMOMHAIMOHHAS KOHBepcHs. OCHOBHBIE THITBI (OTO-
XUMHYECKHX peakiuii. SBnenue hoToxpomMusma.

Pazjnen 3. [IpyHIMIIBI COBPEMEHHOT0 OPraHUYeCKOI0 CHHTE3a U YCTAHOBJICHUSA
CTPOEHMS OPraHMYeCKHUX COeJUHEeHUIt

Tema 12. Boibop ontumansHOro myTH cuHTe3a. [IpUHIUI PEeTPOCHHTETUYECKOTO aHAIIN3a.
JluHeliHble M KOHBEPreHTHbIE CXeMbl CUHTe3a. CUHTOHBI M CUHTETMUYECKHE SKBUBAJICHTHI. 3allUTa
(GYHKLIMOHAJIBHBIX I'pyI. MeTo/bl BBEJCHUS U yJaJIeHUs 3aIUTHBIX Ipyni. OCHOBHBIE MYTH I0-
CTPOCHUS YTIIEPOIHOTO CKeneTa. MeTo/ibl BBEJCHUS BKHEHIINX (DYHKIIMOHAIBHBIX TPYI U MYTH
nepexoAa OT OAHUX (QYHKUMH K APYrMM. DJEMEHTOOPraHMYECKHE COEIUHEHUs (IIPOU3BOJHBIC
docdopa, Oopa, KpeMHHSI, MEH, JIUTUSI, MATHUS, OJIOBA) B OPraHMYECKOM CHUHTe3e. MeTaiokoM-
IUIEKCHBIM KaTanus.

Tema 13. Vcnonp3oBaHne XUMUYECKUX U (PU3UKO-XUMHUECKUX METOIOB JISi YCTAaHOBJICHUS
CTPYKTYyphI opranndeckux coequneHuil. Crnexkrpockonus IMP, OIIP, konebarenbHast U JIEKTPOH-
Hasl CIIEKTPOCKOIHS, Macc- M XpoMaTo-Macc-CIEKTpoMeTpus. ['a30)KMIKOCTHAs M KUAKOCTHAs
xpomarorpadus, HOHOOOMEHHAasl U TeJIbIPOHHUKAIOIAs Xpomarorpadus, snexkrpodopes. Pentreno-
CTPYKTYPHBII aHAJIU3 U 3JeKTpoHOTpadus. Pedpakromerpus.

OcobeHHocT 000pyIOBaHUS U METOJMKU IPOBEIEHUS peakiuil B rerepodasHbIX U rerepo-
reHHbIx cucreMax. CoBpeMeHHBIE METO/IbI 00pabOTKHM PEaKIMOHHBIX MacC, OYMCTKU M BBIICICHUS
npoaykToB. [IpoBenenne peakuuii Ha TBEpAbIX HOCUTENSIX. [IpUHIIMITBI KOMOUHATOPHOM XUMUH.

TexHuka 0€30MaCHOCTH U 3KOJIOTUYECKUE MPOOJIEMbl OPraHUYECKOTO CUHTE3a. «3eleHas XU-
mus». TepMoxuMusi opraHnueckux peakuuil. TerioBoi B3pbIB.

Tema 14. Meroabl cuHTE3a: THMAPUPOBAHUE HEMPEICIIbHBIX YIJIEBOJOPOJOB, CUHTE3 uYepe3
JTUTURAMATIKWIKYTIPAThI, JIEKTPOIN3 cosell kapOoHOBbIX kucioT (Komws0e), BoccTaHOBIEHUE Kap-
OOHUJILHBIX COEAMHEHUH.

Peakium ankaHOB: rajJoreHupoBaHue, cylbhoxiaopupoBanue. CeleKTUBHOCTh paJuKalbHbIX
peakuuii U OTHOCUTENIbHAs CTa0MJIBHOCTh AJIKMIBHBIX paauKaioB. TepMUYeCcKH M KaTaluTude-
CKUM KpekuHT. MloHHBIE peakIM alKaHOB B CYNEPKHUCIBIX cpefax (AeWTepoBOAOPOAHbBIN 0OMEeH U
raJjoreHupPOBaHUE).

[{uknoankanbl. MeTosbl CHHTE3a U CTPOEHHE IIUKJIONPONAHOB, IIUKIO0YTaHOB, IUKJIONEHTa-
HOB U IIMKJIOreKcaHOoB. CMHTE3 COEAMHEHUN CO CPEIHUM pa3MepOM LMKJIA (alUIOWHOBAs KOH/EH-
canus). Tunbl HanpspKeHUs B LMKIOAJIKAaHAX W UX MOJpPAa3/ieieHue Ha Majible, CpEAHUE U MaKpo-
1ukibel. KoHpopMalmoHHbI aHaIN3 UKIOreKcaHa, MOHO- U JTU3aMEIICHHbBIX LIMKJIOT€KCAHOB; aK-
CHaJIbHbIE U SKBATOpHAJIbHBIE CBA3H. BiinsiHue KOHPOPMALIMOHHOTO MOJI0KEHUS (DYHKIIMOHAIBHBIX
IpyNN Ha UX PEaKUOHHYIO CIIOCOOHOCTH B PsiIy MPOU3BOJHBIX HUKIOTEKCaHa Ha MpUMEpe peak-
LMH 3aMELIEHUs, OTUICIUICHUS U OKUCJIEHMs. Peakiuu paclmMpeHus U Cy)KEHHs LMKJIOB IpU J€3-
aMUHUPOBAaHUU TepBUYHBIX aMHHOB ([leMbsHoB). Cyxenue nukina B peakiun ®dasopckoro ([ -
raJlOTeHIIMKIIOATKAHOHBI).

MeToapl cCHUHTE3a: STUMHUHUPOBAHUE TaJIOT€HOBOJAOPOJOB W3 AJKWITAJIOI€HHUJIOB, BOABI W3
cnupToB. CHHTE3 aIKEHOB U3 YETBEPTHUHBIX aMMOHHEBBIX coiielt (I"'odpman), N-okuceil TpeTHYHBIX
amuHoB (Koym). CrepeocenekTuBHOE BOCCTaHOBIIEHHE alKUHOB. CTepeoCceNeKTUBHBIA CUHTE3 YUC-
U mpanc-ankeHos u3 1,2-nuonos (Kopu, Yunrep). PernocenekTuBHbIN CUHTE3 alKEHOB U3 TO3MJI-
ruapa3zonos (Illanupo). Peakus Burrura kak pernocnennduueckuit MeTos cuHTes3a ankeHoB. Oc-
HOBAHUS, UCIOJIb3yeMble B peakiuu. CTaOMIN3UpOBaHHbIE U HeCcTaOMIM3UpOBaHHbIe MuAbl. Cre-
PEOXUMUS peaklni. XeMOCeIeKTUBHOCTh peakiuu Butrtura. [lomyuenue adpupon ankundocdono-
BBIX KUCIIOT (Muxa3nmb—ApOy30B) U UX UCIOJIb30BAHUE B CHHTE3€ aJKEHOB (BapuaHT Burrura—
XopHepa—03OMMoHca). O61acTh MPUMEHEHHS PEaAKITUH.

Peakuuu ankeHoB: 37eKTpo(UIbHOE MPUCOSTUHEHNE TaJIOTEHOB, TAJIOTEHOBOIOPOIOB, BOJIBI.
[Tponeccel, comyrcrByromue Adg-peaknusM: CONPSKEHHOE IMPHUCOEIMHEHHUE, TUAPUAHBIE U aj-
KWJIbHBIE MUTpAlMU. [ UAPOKCU- M aTKOKCUMEPKYpUpPOBaHUE. Perno- u crepeoceneKTUBHOE MPUCO-
eauHeHne ruapuaoB 6opa. Permocnenuduueckue ruapodopupytomue areHtol. [IpeBpamenne 60-



POPraHUYECKUX COCJUHEHUN B aJKaHbl, CIUPTHI, AKWIranoreHuapl. OKUCIECHUE aJKeHOB 10 OKCHU-
panoB (Ilpunexaes). [loHsiTHE 00 PHAHTHOMEPHOM AMOKCUAMPOBAHUH ankeHoB o llaprmiecy (B
NPUCYTCTBUH U30IponmiaTta TuraHa u 3¢upa L-(+)-BUHHON KHUCIOTHI). [[uc-TUIpOKCHINPOBAHUE
ankeHoB 1o Baruepy (KMnOgy) u Kpure (OsO4). OkuciieHre aqKeHOB T'ajJIoTeHOM B IMPUCYTCTBUU
coueii cepedpa: yuc-(BynBopt) u mpanc-(IlpeBo) runapoxcunupoBanue. PagukaibHple peakiuu aj-
KEHOB: NPUCOEIMHEHNE OpOMUCTOr0 BoJoposa no Kappaiy, cepoBonoposa U THOJIOB. AJUIMIBHOE
ranoreHupoBanue no Lurnepy. BayrpumonexkynspHas  pagukalbHas — UUKIW3anus — 6-
raJIOTeHAJIKAaHOB NPU JEHCTBUM TPUOYTHIIOIOBOTUAPUIA. | eTeporeHHoe ruIpUpOBaHue: KaTaunu3a-
TOPBI, KATAJIUTHYECKUE Sbl. [ MAPOreHoINn3 CBS3€l YIIIepoA-reTepoaroM. ['oMoreHHoe ruipupoBa-
HUE: KaTaJau3aTopbl, MEXaHU3M. PernocenekTuBHOCTh TOMOT€HHOro rupupoBanus. [Ipucoenune-
HUE CHUHTJICTHBIX M TPHUIUICTHBIX KapOEHOB K ankeHaM. KapOeHOuabl, UX B3aMMOJEHCTBHE C allKe-
HaMH.

MeTtonpl cuHTE3a: OTIIEIJIEHHE TaJlOreHOBOAOPOJOB M3 AMTajOreHWJIOB, peakuus 1,2-
TUruipa3zoHoB ¢ okcuaoM ptytu (II) u TerpaaneraTom cBUHIA. Y CI0KHEHHE YIIIEPOJHOTO CKEIeTa
QJIKUHOB: pEaKlMM aleTUICHUIOB HaTpUs U MEIU, MarHUHOPraHU4eCKUX MPOU3BOJHBIX AJIKHHOB.
Kongencanus ankuHoB-1 ¢ ketonamu u anpaerugamu (PaBopckuii, Pernme).

Peakuuu ankuHoB. ["amorenupoBanue, ruaporagorenuposanne, ruaparamnus (Kydepos). Ane-
TUJIEH-aJUIEHOBasA n3omepusanus. CMelleHne TpOMHOW CBSI3U B TEPMUHAIBHOE MOJoxeHue. OKuc-
JUTENbHAs KOHACHCAllUs TEPMUHAIbHBIX AJIKWHOB B IPUCYTCTBUU COJIEH MEJIH.

Metoabl cuHTe3a 1,3-IMEHOB: JeruapupoBaHUE allkaHOB, cuHTe3 PaBopckoro—Pemnme,
KpOCC-COYETaHUE Ha METAIJIOKOMILIEKCHBIX KaTaJau3aTopax.

Peakuuu 1,3-11ueHOB: TaJIOT€HUPOBAHKUE U THAPOrajioreHupoBanue, 1,2- u 1,4-npucoeamuHeHue.
Peakuus [{unbca—Anbaepa ¢ alkeHaMH U aJIKWHAMM, €€ TUIbL: KapOO-peakiusi, TeTepo-peaKiusl.
Juensl u aueHoGUIbl. 0-XMHOAMMETaHbl B KadecTBe AueHoB. Karanu3 B peaknuun Jlunbca—
Anbaepa. Crepeoxumusi peakiuu. PernocenekTuBHOCTh [4+2]-IIUKIONPUCOEAUHEHHS] B Cilydae
HECUMMETPUYHBIX JUEHOB U AueHodunoB. Perpo-peakuus Junsca—Anbaepa. [lpumenenue cumok-
CUJMEHOB B CUHTE3€ AJINLIUKIIOB U FE€TEPOIINKIIOB.

Tema 15. MeTopl cHHTE3a OJJHOATOMHBIX CIUPTOB: U3 AJKEHOB, KAPOOHWIBHBIX COEIHHE-
HUH, CIIOKHBIX A(PUPOB U KAPOOHOBBIX KUCIIOT.

Peakuuy ogHOATOMHBIX CIIUPTOB: 3aMEIIEHNE T'MIPOKCHIIBHOM TPYIIIBI B CIIMPTaX HA raJoreH
(mox melicTBHEM TrajoreHOBOAOPOJOB, TajloreHu10B (pochopa U XJIOPUCTOro THOHMIA). PeareHTsl
PETHo- U CTEPEOCEIEKTUBHOIO 3aMelleHHs (KOMIUIEKCH TpudeHuapochuHa ¢ raloreHaMu 1 4eThl-
PEXXJIOPUCTBIM yriaepoaoM). Jleruaparanus cnuptoB. OKUCIIEHNE TEPBUYHBIX U BTOPUYHBIX CIIUP-
TOB. PeareHTsl okucieHHus Ha OCHOBe coenuHeHni xpoma (VI), amokcuna mMapranua U AMMETHII-
cynbdoxcuaa (meroasl Moddera u CepHa).

MeToapl CMHTE3a M PEAKIMM JBYXaTOMHBIX CHUPTOB. OKHUCINTENBbHOE paciuerieHue 1,2-
JIMO0JI0B (MO/IHAs KUCIIOTa, TeTpaaleTar cBuHUa). [InHaKkoIMHOBas eperpynnupoBKa.

Metoap! cMHTE3a MPOCTHIX 3(GUPOB: peakuus BuibsMcoHa, alKOKCUMEPKYPUPOBAHUE CIIHP-
TOB. Peakiun npocThix 3¢upoB: 00pa3oBaHNE OKCOHUEBBIX COJIEH, pacIleneHe KUCIOTaMHU.

I'maponepokcuasl. KpayH-3¢dupsbl, uX nojaydeHue U MpuMEHEHHE B CHHTE3E.

Oxkcupanpl. CiocoObl moydeHus. PackpeiTe OKCHPAaHOBOTO IHKJIA TOJ EHCTBUEM IJICK-
TPOQUIBHBIX U HYKJICO()UIBHBIX ar€HTOB.

Tema 16. MeToab! noay4deHHs aabAETUIOB U KETOHOB: U3 CIHMPTOB, IPOU3BOJHBIX KapOOHO-
BBIX KHCJIOT, aJIKEHOB (030HOJIH3), aJIKUHOB (THApOOOpUpPOBAHHE), HA OCHOBE METANIOPIaHUYECKUX
coeMHEHUI. ALIUITMpPOBaHUE U (POPMIIMPOBAHNUE APEHOB.

Peakuuu anpaernzioB 1 KETOHOB: IPUCOEIUHEHNE BOBI, CIUPTOB, THOJIOB. 1,3-/{uTHanbl 1 NX
HCIIOJIh30BaHue B opranndeckoM cuHTese. Obparenue nonsipaoctu C=O-rpynmsl. [lomydenne 6u-
CYJIb(QUTHBIX TPOU3BOIHBIX U IUAHTHAPUHOB. B3aumoseiicTBre anbaeruioB U KETOHOB € WIHJIaMU
docdopa (Buttur) u cepsl. Bzaumoseiictue aabpaeruioB 1 KETOHOB € a30TUCTHIMU OCHOBAaHUSIMHU.
ITeperpynnupoBka bexmana. B3auMoneincTBue ainpIeruioB U KETOHOB C METaIIOPraHUYECKUMH
COEIMHEHUSMU. EHAMMHBI, UX aIKUIMPOBAHKME U ALMIIMPOBAaHUE. AJIbI0IBHO-KPOTOHOBAsI KOHCH-
calus aJbJEeruJ0B U KETOHOB KaK METOJ YCIOKHEHUS YIJIepoJHOro ckenera. HampasienHas anb-
JI0JIbHAsI KOHJIEHCALUsSI PA3HOMMEHHBIX aJIbJETUIO0B C MCIOJb30BAaHUEM JIMTUEBBIX U KPEMHUEBBIX
3¢upoB eHonoB. KoHaeHcaus ajibJeruioB 1 KETOHOB C MaJIOHOBBIM 3(UPOM U IPYTUMHU COCIAHHE-



HUSMH C aKTHBHON MeTuiaeHOBOM rpynmnoi (KHeBeHarens). AMHUHOMETUIUPOBAHUE abICTHIIOB U
keToHOB (ManHux). ben3sonnoBas konaeHcanus. Konnencamnus ¢ Hutpoankanamu (AHpu). Bocera-
HOBJICHUE aJIbJIETU/IOB U KETOHOB JO CIUPTOB, pEareHThl BOCCTAHOBJIEHUS. [[e30KCUreHnpoBaHUE
aNBJICTHIOB U KeTOHOB: peakiuu Knemmencena u Kmxuepa—Bonbsha. OkucieHne anbaeruios,
peareHTsl okuciaeHus. OKUCIIeHre KEeTOHOB HaJIKUcIoTaMu 1o baliepy—Buiurepy.

o,3-HenpeaenbHble albJerubl U KETOHbl. MeToAbl MOJIy4EHHUs: KOHJEHCAIMH, OKHCIECHUE
QUTHIIOBBIX cUpTOB. Peaknus 1,2- u 1,4-npucoenHeHns TUTUHOPTAHNYECKUX COCTUHEHUH, TPH-
ANKWIOOPaHOB, TUATKWI- U AUAPUIKYIIPATOB, IUAHUCTOIO BOAOPO/A, raJIOreHOBOJAOPOIOB. DMOK-
CUAMPOBAHUE O[3 -HENpeaeIbHbIX KETOHOB. CONpsKEHHOE NPUCOEIUHEHNE EHOJISATOB U €HAMUHOB
K 0,3 -HempeeNnbHbIM anbaeruaaM 1 keroHam (Muxasip). JloHops! u akientopsl Muxasns. Kara-
JN3aTOPHI peakiuu, ee oopatumocTtb. Perpo-peakius. Peakuun anenuposanus. Bapuant Pobunco-
Ha. Mcnonp3oBaHue a-XJIOPKETOHOB M IPOU3BOJIHBIX OCHOBaHMM MaHHMXA. O.-CHIIMJIMPOBAaHHBIE
BUHUJIKETOHBI (CTOPK) U €HAMUHBI B PEAKIUSAX aHETHUPOBAHUSI.

Tema 17. Meronibl CMHTE3a KUCIIOT: OKMCIIEHUE IIEPBUYHBIX CIIMPTOB U aJIbJETU/IOB, aJIKEHOB,
AIKWUHOB, JIKMJIOCH30JI0B, THIPOJIN3 HUTPUIIOB U IPYTUX MPOU3BOIHBIX KapOOHOBBIX KHCIOT, CHH-
T€3 Ha OCHOBE METAJUIOPTaHUYECKUX COEIMHEHUMN, CHHTE3bl HA OCHOBE MaJIOHOBOT'O 3(pupa.

Peakuuu kapOOHOBBIX KUCIOT: rajnorenupoBanue mo ['emto-Donbrapary-3eIuHCKOMY, TUPO-
JUTHYECKas KeToOHU3alus, 31ekTpoiun3 no Kominbe, nekapookcunupoBanue mo XyHCIAUKKEDY.

MeTo1bl OTYyYEHUS! TPOU3BOJHBIX KapOOHOBBIX KHCJIOT: FaJIOT€HAHTUAPUIOB, aHTHIPUIOB,
CIIOHBIX 3(pUPOB, HUTPUIIOB, aMUI0B. KeTeHbl, UX TOTy4eHHe U CBOICTBA.

Peakumu mpon3BOAHBIX KapOOHOBBIX KHCIIOT: B3aMMOJEHCTBHE ¢ HYKICO(DUIHHBIMH pearcH-
Tamu (BOJa, CIUPTHI, aMMHUAK, aMUHbI, METAIJIOPraHUYECKUE coelnHenns). BoccTranoBnenue ramo-
TEHaHTUIPUIIOB J0 albJETUI0B 110 PO3€HMYHy U KOMIUIEKCHBIMU THAPUAAMH METaI0B. B3aumo-
JEICTBUE TaJOTeHaHTHAPUAOB C Aua3zoMeTaHoM (peakius Apuara-Diicreprta). Boccranosnenue
CJIOKHBIX 3()UPOB IO CIIUPTOB U aJBACTHIOB, HUTPHIIOB — JO aMHUHOB M QJIbJCTHI0B KOMIUIEKCHBI-
MU THIpUJAaMH METaIoB. ManoHOBasi KMCIOTA: CHHTE3bl C MAJTOHOBBIM (QHPOM, peakius Muxan-
151, KoHJeHcauu ¢ anpaerugamu (Kuesenarens). CinoxHodupHas ¥ aMIONHOBAsT KOHJEHCAIUH.
OcobenHoct 3(pUPOB ABYXOCHOBHBIX KHCIOT (0Opa3oBaHHE KapOOLMKIOB) B ITHUX PEAKIIMSIX.
CrnosxHble 3(Upbl O-TaJOT€HOKHUCIOT B peakuusx PedopmaTckoro. AneToykCcycHbI 3pUp U ero
HCIIOJIb30BAaHUE B CUHTE3E.

MeTtobl cuHTE3a O, 3 -HENPEAEIbHBIX KApOOHOBBIX KUCIIOT: A€THApaTaIys THIPOKCUKHCIIOT,
peakuuu KueBenarens, Burrura, [lepkuHa (cMHTE3 KOPUYHBIX KHCIIOT). Peakuuu nmpucoeanHeHus
10 ABOMHOM CBSI3U. BpoMo- 1 no0-nakroHu3anus o,3-HenpeaeabHbIX KapOOHOBBIX KHUCIIOT.

Tema 18. Kimaccudukanus peaxiinii apoMaTHYECKOTO IIEKTPOPUIHLHOTO 3aMeleHus. Bimsi-
HUE 3aMecTuTeNlell B 0EH30JIbHOM KOJIbIIE Ha CKOPOCTh M HAaIpaBJECHUE EKTPO(UIBHOTO 3aMellie-
Husl. CorjacoBaHHas U HECOTJIACOBaHHAsi OPUEHTALIUS.

Hutposanue. Hutpytommue arentsl. MexaHusm peakiuu HuTpoBaHus. HurpoBanue GeHzomna
U ero 3amenleHHbiX. HutpoBanue Oudenunna, HadranuHa, apoMaTHuecKux aMHMHOB U ¢eHona. [lo-
Jy4eHHUE NOJUHUTPOCOeAMHEHNH. MIco-aTaka U UICO-3aMEllIEHUE B peakLusX HUTpoBaHus. Boc-
CTaHOBJIEHUE HUTPO-TPYIIIBI B PA3IMUHBIX YCIOBUSIX.

["anorenupoBanue. ["amorenupyroniye areHTbl. MexaHu3M TaJOT€HHPOBAHMSI apeHOB M UX
MIPOU3BOIHBIX.

Cynbs¢upoBanue. Cynbpupytomue arenTsl. Kunernueckuii 1 TepMoIMHaMUYECKH KOHTPOJIb
peakuuu (cynbpupoBanue ¢penosna u Hapranmmna). [IpeBpamenne cynbhOTrpymnms.

AnxunupoBanue apeHoB o @puneno-Kpadrey. Ankunupyronue areHTbl. MexaHu3M peax-
nuu. [lomuankunuposanue. [ToOouHble Mmpolecchl: M30MepHU3alUsl aAJTKUIUPYIOIIET0 areHTa U Ko-
HEYHBIX NPOAYKTOB. CHHTE3 Iuapuil- U TPUApUIMETAHOB.

AUWIMpoOBaHUE apeHOB. AIMIIMPYIONIME areHThl. MeXxaHu3M peakiuu. PernocenekTuBHOCTh
arnupoBanust. OcoOEHHOCTH alIMpoBaHus (heHoJoB, neperpynmnupoka @puca. opmunupona-
Hue o ['arrepmany-Koxy, ['arrepmany u Bunbcmeiiepy. O6macTh NpUMEHEHHS 3THX PEaKIIHi.

Tema 19. [IaTuuneHHbIE TETEPOIUKIBI C OJAHUM TrerepoaromMoM. DypaH, MHPPOI, THO(DEH.
Cunre3 n3 1,4-mukapoonmibHbiXx coenuHeHnil (ITaanmb—Knaopp). Cunre3 mupponor mo Kaoppy u
no [anuy. Cunte3 3,4-au3aMenieHHbIX THOPEHOB M0 XuHCOepry. Peakiuu anekTpoduibHOTO 3a-
MEIICHHS B MSTHUWICHHBIX apOMaTHUYECKUX TeTepoIUKiIax: HUTpOBaHHUE, CyIb(UpOBaHUE, rajore-



HUpOBaHUE, (popMIIIMpOBaHue, auinpoBanue. unon. CuHTE3 MPOU3BOAHBIX MHIO0JA U3 (DeHuII-
ruapazuHa U KeToHoB (Pumep). CuHTE3 MHI0JIA U €r0 NMPOU3BOAHBIX U3 2-alliJIaMHHOTOJYOJIOB
(Manenynr). Peakiuu 371eKTpopHIBHOTO 3aMELEHHUs B MUPPOIBHOM KOJIbLIE MH/10J1a: HUTPOBAHHUE,
dbopMHIITUpOBaHKE, TATOTC€HUPOBAHHE.

[lecTuusieHHBIE apOMaTHUECKUE I'€TEPOLUKIBI ¢ OJHUM rerepoaromMoM. [lupuaun m xuHo-
auH. CuHTEe3 NMpPOU3BOAHBIX NUpUAMHA 1O ['aHuy . CHHTE3 4acCTUYHO TMAPUPOBAHHBIX IPOU3BOI-
HBIX MUPUIUHA TTyTeM [4+2]-mukiionpucoenuuenus (rerepo-peaknus Junsca—Aunbpaepa). Cunres
XMHOJIMHA W 3aMEIICHHBIX XHHOJIWHOB U3 aHmwiHOB 1o Ckpayny u Jledbnepy—Munepy. Peakiyu
NUPUAMHA U XUHOJIMHA C aJIKuirajgoreHngaMu. OKHUCIIeHHe U BOCCTAHOBJIEHUE NMUPUIUHA U XUHO-
nauHa. Peakiuu 3meKTpo(uiIbHOTO 3aMelleHHs] B MUPUIUHE U XMHOJIMHE: HUTPOBaHUE, CYIb(pUPO-
BaHue, rajoreHupoBaHue. N-okMcH NMUPUANHA U XUHOJIMHA U UX UCIIOJIb30BAHUE B PEAKLIUU HUTPO-
BaHus. HykneoguipHoe 3aMereHune aToMOB BOAOPOAA B MUPHIMHE M XUHOJIMHE B PEAKLUAX C
amuioM Hatpus (Ununbabun) u GpeHnmuTHeM. 2- 1 4-METHIHPUANHBL U XUHOJIMHBI KaK MEeTHJIe-
HOBbIE KOMIIOHEHTBI B KOHJICHCALUSAX C aJIbJAETHIaMH.

5. O0pa3oBaTesIbHbIC TEXHOJIOTHHU

TexHomnorus npouecca o0y4eHUs M0 AMCLUUILUIMHE BKIOYAET B ceds ciedyronme oopa3oBa-
TEJIbHBIE MEPOIPUSITHUSL:

a) ayIUTOPHBIE 3aHATHS (JEKIIMOHHO-CEMUHApCcKas (hopma 00ydeHus);

0) camocTrosiTenbHas paboTa aclupaHTOB,

B KOHTPOJIbHBIE MEPOIPUATHS B ITpoLiecce 00yUeHUs U 110 €r0 OKOHYAHHUIO;

r) 3a4eThl B 3 U 4 cemecTpax.

AyIUTOpHBIE 3aHATHUS MIPOBOJATCS B MHTEPAKTUBHOM (OpME ¢ MCHOIb30BAHUEM MYJIbTUME-
TuitHOTO obOecredeHusl (HOYTOYK, TPOSKTOD).

B yueGHOM 1mpomecce NpeayCMOTPEHO IIUPOKOE  MCIOJIb30BAaHME AKTUBHBIX U
MHTEPAaKTUBHBIX (OPM MPOBEACHUS 3aHATUN (CEMUHApOB B JAMAIOTOBOM pEXKUME, AUCKYCCUH,
KOMITBIOTEPHBIX CUMYJISALUHI, pa30opa KOHKPETHBIX CHTyallUi, IPYNIOBBIX AMCKYCCHI) B cOYeTa-
HUU C KOHKPETHON Hay4YHO-HCCIIE0BATEIbCKON paboToi B oOmacTy XxuMuu. OAHON M3 OCHOBHBIX
aKTUBHBIX (hOpM 0OyUEHUs], CBA3aHHBIX C BEJIEHHMEM TOTO BHUJA (BUIOB) AESATEIBHOCTH, K KOTOPBIM
TOTOBUTCS aCUPAHT (HAYYHO-UCCIICI0BATEIbCKON M HAyYHO-TIEIarOTHIeCKOi), SIBIISICTCS CeMUHAP,
K paboTe KOTOpOro TMPHUBIEKAIOTCS BEAYIIME HCCIEAOBAaTed W CHELMAIMCTBI-IPAKTUKH, U
ABJISIOIIMICS OCHOBOIM KOPPEKTUPOBKHM MHIMBUAYaAIbHBIX Y4€OHBIX IUIAHOB acnupaHnTta. B pamkax
JUCLUIUIMHBI TPETyCMOTPEHBI BCTPEUHN ¢ POCCUMCKUMU U 3apyO0eKHBIMU YUEHBIMHU.

[TpoBepka mprOOPETEHHBIX 3HAHUN, HABBIKOB M YMEHUH OCYIIECTBISETCS] IOCPEACTBOM OTUE-
TOB aCIIMPAHTOB Ha HAyYHBIX CEMUHApaX ¥ UHIAUBHYaTbHBIM 00CYKICHUEM C PYKOBOJIUTENEM.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl ACIIHPAHTOB.

Bunbl camocTosTenbHON pabOTHI:

B JIOMAIITHUX YCJIOBUSX, B YUTAIHHOM 3aJie OMOIMOTEKH, HA KOMITBIOTEpPAX C JIOCTYIOM K Oa-
3aM JaHHBIX U pecypcaM WHTepHeT, B 1abopaTopusiX C AOCTYIOM K JiabopaTopHOMY 000pyAOBa-
HUIO U Tipubopam.

CamocTosTenpbHas paboTa MOAKPEIUISeTCS y4eOHO-METOIUYECKMM U HH(GOPMAIMOHHBIM
obecrieueHreM, BKJIFOYAIONUM yYEeOHUKH, Y9eOHO-METOJMYECKHE IMMOCOOMS, KOHCTEKTHI JIEKIIHH,
yueOHOe U HaydyHOe IPOrpaMMHOe obecrieueHue, pecypcesl HTepHeT.

7. OueHOYHbBIE CPeICTBA /ISl TEKYIIero KOHTPOJISA YCIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTALMHU 110 HTOraM OCBOCHHS JMCIUILIHHbI

Llenb KOHTpOIIA - OJTy4YeHUE UH(POPMAIIMU O pe3yabTaTax OOy4eHHs U CTEIIEHU UX COOTBET-
CTBHSI pe3yJbTaTaM 00y4eHUsI.

7.1. Tekymuii KOHTPOJIb



Texymuii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKA YCBOEHHs y4eOHOro MaTepuaia, peryssp-
HO OCYILECTBIJIIEMasi Ha MPOTSHKECHUHU ceMecTpa. TeKyIuuii KOHTPOJIb 3HAaHUK y4daluXcs OPraHu30-
BaH KaK yCTHBIN rpymmoBoi omnpoc (YI'O).

Texymas camocTosiTenpHas padoTa acupaHTa HapaBiIeHA Ha YIIyOJIeHHWE U 3aKperuieHue
3HAHUU, U PA3BUTHE IPAKTUYECKUX YMEHUH aclIMpaHTa.

7.2. IIpoMesKyTOYHAS aTTECTALMS
[TpoMexyTouHasi aTTecTalusi OCYILECTBISETCS B KOHLIE CEMECTpa M 3aBEpIllacT M3yuyeHUe
muctuminiel «Opranudeckast xuMmusi». @opma aTTecTaliuu — 3a4erT.

CrnHcok BONPOCOB /15 IPOBe/IeHUs] TEKYIIero KOHTPOJIS M YCTHOIO OIIPoca 00y4aroImuXxcs:

[Ipupoga XMMHUYECKO CBSA3U B OPraHUYECKUX COCTUHEHUSIX.

['ubpuauzanus atoma yriepoa.

HNHTepmeanaTel OpraHuyeCKUX Peaklni.

Kunernueckux u TepMOAMHAMHYECKUN KOHTPOJIb OPraHUYECKUX PEAKIIHA.

KauecTBeHHBIC U KOJIMYECTBEHHBIC 3JIEKTPOHHBIE d()PEKThl 3amMecTUTeNe Ha peaklHMOHHYIO

CIOCOOHOCTh OPraHUYECKUX COCTUHECHHM.

[lepexo/iHbIE COCTOSTHUS, MOBEPXHOCTh U3MEHEHUS] CBOOOTHON PHEPIMU OPraHUYECKUX peak-

LU,

Teopuu KUCIOT U OCHOBAHMIA.

Bistnue pactBopuTeneil Ha CKOPOCTb M PABHOBECUE OPraHUYECKUX PEAKIUN

[TpuHIMIT TMHEHHOCTH U3MEHEHUH CBOOOIHOM YHEPruu peakuui. Y paBHenue ['ammera

10. T'omMOreHHBII KaTalnu3 B OPTaHUIECKOM CHHTE3E.

11. MeTaioKOMIUIEKCHBII U TeTepOreHHbII KaTaau3 B OPraHuueCcKOM CHHTE3€.

12. Mex¢a3oBblii KaTalu3 B OPraHUYIECKOM CHHTE3E.

13. Kunaccudukanus opraHu4ecKuX peakifii U peareHTOB.

14. M3omepus opraHuyeCKuX COeAUMHEHUH.

15. Meronbl ONyYeHUs U XUMUYECKUE CBOMCTBA MPENEIbHBIX YIIIEBOJOPOAOB (aJIKaHBI, KO-
aJIKaHbl).

16. MeTo1bl aCHMMETPHUECKOTO CUHTE3A.

17. MeTobl MOMYYEHUS] 1 XUMUUYECKHE CBOMCTBA AJIKEHOB U JTUCHOB.

18. MeTobl MOTYYEHHS] U XUMHUYECKHE CBOICTBA aTKMHOB.

19. Metoapl morydeHust 1 XUMUYECKHAE CBOMCTBA apOMATHYECKUX YTIIEBOIOPOJIOB.

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

21. Metoapl TOTYYCHHS M XUMUYECKHIE CBOHCTBA KAPOOHWIBHBIX COCTMHEHUH.

22. Metoabl NOTYYeHHS U XUMUYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

23. MeToabl OTYYCHHS B XUMHUYECKHE CBOMCTBA a30TCOACPKAMIUX COSTMHCHU (aMHHO, HUTPO).

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

25. MeTobl TOTY4YCHHS B XUMUYECKHE CBOHCTRA ITSITH- U IIECTUWICHHBIX TeTEPOITUKIIOR.

26. Metoapl OTy4YeHHS, XHMUYECKIE CBONCTBA M PUMEHEHHE YTIIEBOJIOB.

27. Buonorndecku BaKHBIC COSAMHCHHS — aMUHOKHCIIOTHI, OSJIKU, HYKJICHHOBBIC KUCIIOTHI.
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8. YueOHo-MeToAuYecKkoe 1 MH(OPMATHOHHOE 00ecneyeHHue TUCIUTIIHHbI

OcHoBHas1 JiuTEpaTypa

1. Wnmen, 3. OcHOBBI opranuyeckoit crepeoxumuu / . Unuen. — M.: bunom. JlabopaTtopus
3nanui, 2014. — 703 c.

2. Peytos, O. A. Oprannyeckas xumusi: B 4-x 1. T. 1/ O. A. Peytos, A. JI. Kypu, K. II. Bytun
— M.: bunowm. Jlabopatopus 3nanuii, 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. 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 3Hanmii, 2014. — 544 c.
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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 COBPEMEHHOI'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. Jlabopatopus 3nanmii, 2014. — 368 c.
Tpaeens, B. @. Oprannyeckas xumusi: yueoHoe rmocodue s By30B: B 3-ex 1. T. 2 / B. @.
Tpasens. — M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 517 c.
Tpasens, B. @. Oprannyeckas xumus: yueoOHoe mocodue aiusa By30B: B 3-ex 1. T. 3 / B. @.
Tpaeens. — M.: bunom. Jlaboparopust 3nanuii, 2014. — 388 c.

JonoJHuTebHAA JTUTEPATYypa
babkun, B. A. buomacca 1MCTBEHHHUIIBI: OT XMMHUUYECKOTO COCTaBa 0 MHHOBAIMOHHBIX MPO-
nyktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumona; otB. pen. A. A. CeMeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: M3n-so CO PAH, 2011. — 236 c.
bepnert, . Xumudeckas cBs3b: niep. ¢ anni. / k. bepaerr. — M.: Mup; bunom. Jlabopa-
Topus 3HaHuii, 2015. — 245 c.
I'ono6okosa, T. B. HekoHIeHCUpOBaHHBIC BUIIMHAILHBIC TPHA30JIbl: crpaB.mocodue / T. B.
I'onmo6okosa, JI. 1. Bepemarwun, P. I'. XKurtos, B. H. Kuxusies; otB. pea. A. . CMupHOB. —
Wpkytek: UI'Y, 2012. - 133 c.
I'oncansec, K. Hanoctpyktypsl B 6uomeaunune / K. ['oncansec, K. Xansb6epmranr, K. Jlo-
percuH, JI. Haup — M.: bunowm. Jlaboparopus 3nanwmii, 2013. — 520 c.
I'ycaposa, H. K. Xumus anerunena: Hossie rnaBel / H. K. I'ycapoBa, A. 1. Muxanesa, E.
1O. lImunar, A. T'. Manbkuna. — HoBocubupck: Hayka, 2013. — 368 c.
XKayen, XK. buomerannoopranuueckas xumus / XK. XKayen. - M.: bunom. Jlaboparopus 3Ha-
uuii, 2015. — 496 c.
Kosanenko, JI. B. buoxumuyeckue OCHOBBI XUMHH OHMOJIOIMYECKH AKTHBHBIX BEIECTB:
yaeoHoe mocobue / JI. B. KoBanenko. - M.: bunom. Jlabopartopus 3uanuii, 2014 — 229 c.
Kysnenos, H. T. OcnoBsl HanoTexHonoruu: yueoHuk / H. T. Ky3nenos, B. M. HooTopiies,
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.: bunom. Jla-
ooparopwust 3HanwmiA, 2015. — 392 c.
PomanoBckuii, b. B. OcHoBbl katanusa: yueOHoe nocodue / b. B. Pomanosckuit. — M.: bu-
HoM. Jlaboparopus 3Hanui, 2015. — 172 c.
Peokonkos, J1. Y. Hanomatepuansl: yueOHoe mocobue / [I. . Peokonkos, B. B. B. JIésuna,
3. JI. I3um3urypu. - M.: bunom. Jlabopatopus 3nanuit, 2014. — 365 c.
CemeHoB, A. A. buonorudeckas akTUBHOCTb NMPUPOJHBIX coeauHenuit / A. A. CemeHos, B.
I'. Kapues. — M.: MB®HII, 2012. — 520 c.
CunbBepcreiin, P. Cnektpomerpuueckas UASHTUPHUKAIMS OPraHUUECKUX coeluHeHHH / P.
Cunbepcreiin, @. Beocrep, . Kumi. — M.: bunom. Jlabopatopust 3nanuit, 2014, — 557 c.
ConnarenkoB, A. T. [lecTunuapl 1 peryasTOpHl pocTa: MPUKIATHAS OpraHNYecKass XUMHUs /
A. T. ConnarenkoB, H. M. Komsinuna, A. Jle Tyan. — M.: bunowm. JlaGoparopus 3HaHUH,
2014. - 223 c.
Connarenkos, A. T. Ilectuuuasl 1 peryasTopbl pocTa: MPUKIIAJAHAsS OpraHuYecKas Xumus /
A. T. ConpnarenxoB, H. M. Konsauna, A. Jle Tyan. — M.: bunom. JlabGopatopust 3naHwmid,
2014. - 223 c.
CrapoctuH, B. B. MaTepuainsl U MeTo bl HAaHOTEXHOJOTHU: ydeOHoe nmocobue / B. B. Cra-
poctuH. — M.: bunowm. JlabopaTtopus 3nanui, 2014. — 431 c.
Turtue, JI. lomuno-peakiiuu B oprannyeckom cunrese / JI. Turue, I'. bpame, K. I'epuke;
niep. ¢ anri. — M.: bunowm. Jlaboparopus 3uanwmii, 2010. — 671 c.
Toncrukos, I'. A. CMmonsHble KUCIOTH XBOWHBIX Poccuu. Xumus, dapmaxosnorus / I'. A.
Tonctukos, T. I'. Tonctukosa, 3. O. ynsu, C. E. Toncrukos, M. B. XBoctos; HUOX nm.
H. H. Bopoxuoa CO PAH. — HoBocubupck: Akagemuueckoe uzaareiabctBo «leo», 2011.
-395c.



19. Tpodumos, b. A. Xumus nupposna. Hoseie crpanunsl / b. A. Tpopumos, A. Y. Muxanesa,
E. 1O. llImunar, JI. H. Co6enuna. — HoBocubupck: Hayka, 2012. — 383 c.
20. XenbBuHKeNb, JI. CucTemMaTH4ecKass HOMEHKIIATypa OpraHudeckux coeauHenuit / [[. Xenb-
BUHKENb. — M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 232 c.
21. Yepnona, C. B. ®apmaneBtuueckas xumus: yaeOHuK 11 By3oB / C. B. UepHoBa; mox pen.
I'. B. Pamenckoii. — M.: bunom. JIabopatopus 3nanuii, 2015. — 472 c.
22. Mumxkun, I'. I'. HanoanekTpoHnuka. DJIeMEeHTHI, MPpUOOPHI, YCTPOUCTBA: yuyeOHOe mmocodue /
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. XuMusi apoMaTHYeCKHX TeTepOIHKINYecKux coeaunenuii / M. A. FOpos-
ckas. — M.: bunom. JIaboparopus 3nanwuii, 2015. — 208 c.
HNurepHer-pecypcesl
JocTyn K 3J€KTPOHHBIM Hay4YHbIM HH(OPMAIMOHHBIM pecypcaM OCYIIECTBISIETCS depes
cepsep LlenTpanbHoil HayyHO# OnOIMoTekn MpKyTCKOro HAyYHOTO IEHTpA:
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/ - Xypnais! usnatenscrsa Taylor&Francis
http://www.sciencedirect.com/ — XKypuansl uznarensctsa Elsevier — Freedom Collection
http://link.springer.com/ - XXypHaibl u3nateiabcTBa Springer
http://www.springerprotocols.com/ - Xypuansl usnarensctBa Springer Journals u Spring-
erProtocols
8. http://www.interscience.wiley.com - Xypuausr uzgarenscrea Wiley
9. http://apps.webofknowledge.com/ -ba3a nanusix Web of Science
10. http://www.scopus.com/ - baza nanusix SCOPUS

Noakown

9. MaTepuajnbHO-TeXHUYeCKoe o0ecrieyeHue y4eOHOi JUCIUIITTUHBI

Jlyig ocBOEHMSI IporpaMMbl 0OYUYEHMs M JJIsl BBHIIOJHEHUS] HAyYHO-HCCIIEI0BAaTEIbCKUX pa-
00T 1Mo TeMe AUCCepTaIMM KaXIOMy aCIUpPaHTY MPel0oCTaBICHO HHAMBHyalbHOE pabouee MecTo,
000py/1I0BaHHOE MPUTOYHO-BBHITSKHON BEHTUIISIIMEHN, BOJOIPOBOAOM, BOJOOTBEACHUEM, BO3AYXO-
BOJIOM. ACNMPaHTBl UMEIOT BO3MOXKHOCTb HMCIIOJIb30BaTh MAaT€pPUAIbHO-TEXHUYECKHE CPENICTBA Ja-
OopaTopHii, B KOTOPBIX BBIIOJHAIOT KBATU(UKALMOHHBIE U JUCCEPTALIMOHHbIE Pa0OTHI (OPrTEXHU-
Ka, peaKTHBBI, paCXO/IHbIE MaTepHaJbl, JabopaTopHas Mocya, U3MEpUTEIbLHOE 000PYA0BaHUE).

OcHOBY MaTepuaIbHO-TEXHUUYECKON 0a3bl MHCTUTYTA COCTABJISIOT JBa LU(PPOBBIX MYJIbTH-
anepHbix Oypre-criekrpomerpa IMP (DPX 400 u AVANCE 400), peHTreHOBCKUN Au(paKTOMETp
Bruker D8 ADVANCE, pentrenosckuii nudpaxkromerp D2 PHASER, undpaxpacusiii @ypne-
cnektpometp Vertex 70 ¢ Paman npuctaBkoii, nHdpakpacusiii @ypre-cnekrpomerp Excalibar HE
3100 Varian, mukpoananuzatop Flash EA 1112 CHN-O/MAS 200, mukpoananuzarop Termo Flash
EA 2000 CHNS, OITP-cnektpomerp ELEXSYS E580, ycraHOBKa HAHOCEKYHIHOI'O HMITYJIBCHOTO
doTonuza, xpomaromacc-cnekrpomeTp QP-5050A, xpomaTomacc-criektpomerp Agilent 5975 ¢ xu-
muueckoil nonnsanuedt, TanaemMuslii TOF/TOF macc-cniekrpometp Ultra Flex, anekTpoHHBIN MUK-
pockon TM 3000 Hitachi, cmextpodmyopumerp FLPS920 Edinburg Instruments, Y®/BU/-
cnexktpoMerp LAMBDA 35 u auanbkomerp.

Jlis mpoBelieHUsI KBAHTOBO-XMMHYECKHX pPACUETOB HMEETCS BBIUMCIMTEIbHBIA KIlacTep
39I'/112I'6/14T6 u neoOxomumoe mporpammHoe obecneuenne (GAUSSIAN, GAMESS, DAL-
TON u DIRAC).
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