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Pabouas mporpamma cocraBieHa B COOTBETCTBUM ¢ DeneparabHbIM rOCy1apCTBEHHBIM 00pa-
30BaTeNbHBIM CTaHJAPTOM BBICHIET0 0O0pa3oBaHMA IO HampaBieHHUIO nMoArotoBku 04.06.01 Xumu-
Yyeckre HayKu (YpOBEHb MOATOTOBKHU KaJpoB BhIcIIeH KBanupukanun) (yreepxkaeH [Ipukazom Mu-
HUCTepcTBa 0OpazoBanus u Hayku PO ot 30.07.2014 Ne 869)

PABOYAS ITPOTPAMMA PACCMOTPEHA U OJJOBPEHA Ha 3acenanuu YueHOro coBera
NpHX CO PAH mporokon Ne 7 ot 30 mas 2018 r.

/1//, 9 4 /'4
HavanpHuk otTaena acnupaHTypbsl  K.X.H. 7 //W H.H. Tpodumona

1. Heau v 3a1a4u y4yeOHOM TUCIHIIIMHBI

PaccmarpuBaemass QMCLUIUIMHA OTHOCHUTCSI K 3JEKTMBHBIM JAUCLUIUIMHAM IPU HOJATOTOBKE
aCIMPAHTOB, 00YUYAIOIIMXCS 10 NMPOGUITI0 XUMHUS TIEMEHTOOPTaHUYECKUX COSAMHEHUH.

Heablo uM3y4eHHsl AUCUMIUIMHBI SBISETCA NpUOOpeTeHue (QyHIaMEHTaJIbHBIX 3HAHUN U
NPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS MPO(ECCHOHATFHOW HAyYHO-HUCCIIEI0BATELCKOM, MH-
HOBALIMOHHOM M 00pa3oBaTelbHON JEATEIBHOCTH B OOJIACTH OPraHUYECKOM XUMHHU U B CMEXKHBIX
obmactsx Hayku; (opMupoBaHue 0000IIArONIel TeopeTHYecKor Oa3bl Jis M3ydeHHs: (yHIaMeH-
TaJIbHBIX OCHOB OPraHUYECKON XUMHH U BO3MOKHOCTH UX UCIIOJIb30BAaHUs Ha MPAKTHUKE.

3agauu:

e (opMupoBaHHe y 00yUarOIIUXCsl COBPEMEHHBIX PEACTABICHNUN 00 OpraHMYecKoi XUMuUH, ee

POJH ¥ 3HAYMMOCTH B CONOCTABJICHUH C APYTUMH XUMUYECKHMH HAyKaMU;

e (opMupoBaHHe INTyOOKOI0 MOHUMaHUS OOIIUX 3aKOHOMEPHOCTEH 3aBUCUMOCTH CBOICTB Op-

FaHUYECKUX COEAMHEHUH OT UX CTPOCHHUS;

® OCBOCHHE HaBBIKOB TEOPETUYECKOTO aHAIN3A PE3YIIBTATOB HKCIEPUMEHTAIBHBIX UCCIIEI0BA-
HUI B 0077aCTH OPraHMYECKON XUMUH;

® OCBOEHHME METOIOB IUNIAHUPOBAHUS HKCIIEPUMEHTA U 00pabOTKH COOCTBEHHBIX UCCIIEIOBaHUA;

e 0OyuyeHHe YMEHUIO CUCTEMaTU3HpPOBaTh U 00001IaTh Pe3yIbTaThl COOCTBEHHBIX HCCIEI0Ba-

HU B CONOCTABICHUHU C U3BECTHBIMU JINTEPATYPHBIMU JAHHBIMU;

e 0oOyueHHE yMEHHUIO O(pOPMIISITH PEe3yIbTaThl COOCTBEHHBIX HCCIIEIOBAHUH B BHJIE ITyOJIHKa-

[IAH, OTYETOB, TOKJIAJIOB.

2. MecTto aucuuimiinHel B ctpykrype OOII

2.1. Vuebnas mucrmmuimHa b1.B.JIB.1.1 «Opranndeckas XuMus» BXOJUT B BapUaTHBHYIO
4acTh MEXAUCIUILIMHAPHOTO ITpodeccroHambHoro Mmoayms OOIT.

2.2. JlanHas mporpaMMa CTPOHWTCS Ha IMPEEMCTBEHHOCTH IPOTPAaMM B CHUCTEME BBICIIETO
oOpa3oBaHusl W mpenHazHaueHa Juig acnupantoB MpUX CO PAH, npomeammx ycnemHoe
oOydeHue Mo MporpaMMe MOATOTOBKM MarucTpoB WM crenuanuctoB. OHa OCHOBBIBAaeTCS Ha
MOJIOKEHUAX, OTPKEHHBIX B YUEOHBIX MpOorpaMMax YyKa3aHHBIX YypoBHeW. [lias ocBoeHus
JuciuIuinHel - «OpraHuueckas XuUMHs» TpeOyloTcsl 3HaHUST M yYMEHMs, NpHOOpeTeHHbIE
00y4aroImuMucs B pe3yIbTaTe OCBOCHUS psJia TUCIMITIMH (pa3esioB TUCIMILUIMH), TAKUX KaK:

—Teopernueckre OCHOBBI OPraHUYECKOTO CUHTE3A,;

—PU3NKO-XUMHUYECKUE METOBI UCCIIEJOBAHMSI CTPYKTYPBI BEIIECTB;

—OCHOBBI CTEPEOXUMUH;

—XuUMUS 3JIEMEHTOOPraHUYECKUX COEIUHEHU;

—MexaHn3MBbl OPraHUYECKUX PEAKIINN;

—XuMUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI;

—OCHOBBI KBaHTOBO-XMMMYECKOTO MOJEIUPOBAHUSI CTPOEHUS MOJEKYJ U PpPeaKklHOHHOU
CIIOCOOHOCTH BEIIECTBA.

2.3. lucimmumnHa «OpraHmyeckasl XuMUs Heo0X0[MMa MPH TOATOTOBKE K TOCYIapCTBEHHOU
UTOTOBOM aTTECTALINU.



3. TpeboBaHus K pe3yJibTaTaM OCBOEHMSI JUCHUNIMHBI

[Tpouecc u3yueHus AUCUMIUTUHBI «OpraHudeckas XMMUs» HampaBieH Ha (opMHpOBaHUE

9JICMCHTOB CJICAYIOIINUX KOMHGTCHL{I/Iﬁ B coorBerctBuu ¢ OOII 1o HaITpaBJICHUIO IMOATOTOBKH

04.06

>

.01 Xumnyeckue Hayku, Tpopmiib XUMHUS HIEMEHTOOPTaHMYECKUX COCTMHEHUI:
Ilpogpeccuonanvnvie kKomnemenyuu:
yYMEHUE NPOBOAMTH aHAIU3 M OTOOp 3ahad U NpoOJIeM, CAMOCTOSITEIbHO CTABUTh ILIEJb
UCCIICIOBaHUsI HauOoJee aKTyaJbHBIX MPOoOJeM, MMEIONIMX 3HAa4YeHUE I XUMHYECKOU
OTpaciid, TIPaMOTHO IUIAHUPOBATb JKCIIEPUMEHT M OCYIIECTBIATh €ro Ha IPAKTHKE,
BJaJicHHe 0a30BBIMHU MPEACTABICHUSIMUA O TEOPETUYECKHX OCHOBAX OPraHMYECKOW XUMHH,
MeXaHH3MaX OpPraHUYeCcKUX peakiuii, crepeoxumuu, oprannueckoit xumuu (I1K-3).
[To oxoOHYaHWUHU M3yYEHUS AUCUUIUIMHBI aCIUPAHTHI JOJDKHBI OYAYT:
3uamo:
METOJIbl TOJYYEHHsI, XMMHYECKHE CBOICTBA M IPAKTUYECKOE HCIIOJIb30BAHUE OCHOBHBIX
KJIACCOB OPraHMUYECKUX COCIMHEHUN;
TUIIOBBIE METO/Ibl OPraHMUECKOT0 CUHTE34a, UCIIOJIb3YEMbIE peareHThl 1 000py10BaHHUE;
MEXAaHU3Mbl OCHOBHBIX OPraHMYECKHMX DPEaKLUH, MOAXOIbl U METOIbI M3YyYCHHS MEXaHU3-
MOB,
BJIMSIHUE CTPOCHHUS HA PEAKIIMOHHYIO CIIOCOOHOCTh OPraHUYECKUX COETUHEHU,
(U3NKO-XUMHYECKUE METOBI UCCIICOBAHUS CTPOCHHS OPTaHUYECKUX COCIMHEHUN U opra-
HUYECKUX PEaKLU;
COBPEMEHHYIO MEPUOINYECKYIO JINTEPATypy (KypHAJIbl) U JIEKTPOHHbIE 0a3bl JaHHBIX B 00-
JIACTH OPraHUYECKOM XMMHU M METOJOB IOKCKA CBOWCTB M MOJYYEHUS OpPraHUYECKHUX Be-
LIECTB;
MPUHLIMIIBI TEOPETUYECKUX PACUETOB CBOWCTB OPraHUYECKUX COEIMHEHUM, TepMOIUHAMU-
YEeCKUX U KMHETUYECKUX [TapaMeTPOB OPraHMUECKUX PEaKIIHii;
pOJb U MECTO OPraHMYeCKOM XMMMU B cHCTeME (PyHIaMEHTAJIbHBIX XMMHUYECKHX HayK U
IIPOU3BOJICTBE COBPEMEHHONW MHHOBALIMOHHOW MTPOLYKIIMH.
Ymems:
BbIOMPATh METO/IbI U PEAreHThl CUHTE3a OPraHUYECKUX COCTUHEHUH;
IUIAHUPOBATh MHOTOCTaAMUHBIN OPraHUYEeCKUI CUHTE3;
IIPOBOJIUTH pa3JielIeHUEe CMecell OpraHMYecKHUX BEIIECTB M HACHTU(HKAIMIO COCTaBa U
CTPOEHHUS C TOMOIIBI0 XUMHUUECKUX U (PU3UKO-XUMUYECKUX METO/I0B aHAJIN3a;
OCYILIECTBIIATh IOMCK METOOB MOIYYEHHS U CBOMCTB OPIraHUYECKUX COEAVUHEHUM C HCIIOJIb-
30BaHMEM COBPEMEHHBIX 0a3 JaHHBIX U MOMCKOBBIX CHCTEM,
MIPOBOAUTHh MOJAEIMPOBAHNE XUMHUECKHUX PEAKIMH C MCIOJb30BAHUEM MOJTYyIMIIHPHUUYECKUX
Y HEOMITUPUYECKUX KBAHTOBO-XUMUYECKUX METOJIOB.
Hmemps onvim:
IUTAaHUPOBAHUS U MTPOBEJIEHUS] OPIraHUYECKOT0 CUHTE3A;
OUYUCTKU OPTaHWYECKUX BEIIECTB M MIACHTHU(PUKAIMU UX CTPOEHHS C MCIOJIb30BAaHUEM XH-
MUYECKHX U (U3UKO-XUMHUYECKUX METOJIOB;
MOJIEJIMPOBAaHUSl  CBOMCTB  BEIIECTB M  IapaMETPOB  OPraHMYECKMX PEAKLUl C
MCII0JIb30BaHNEM KBAHTOBO-XUMHUYECKUX METO/IOB;
HaIMCaHUs HAy4YHbIX OTYETOB U CTaTeH.

4. CTpyKkTypa U coaep:KaHue Y4eOHOM TUCUMIINHBI
OO1ast TPYA0E€MKOCTh JUCIUTUIMHBI COCTABIISAET 2 3a4eTHbIC eNUHUIIBI (72 vaca).

4.1. CTpyKkTypa M CHHILIHHBI

Ne | HaumeHnoBanue O6bem yueGHOMI paboThI, U Bun
JTCITUTLTHHBI HUTOTOBOTO
Bcero Bcero W3 ayquTopHbIX Camocr. KOHTPOJIA
aynutopH. | Jlekn | Jla6 | Ilpakt | KCP paborta
1 | Opramuieckas 72 36 18 | - | 18 | - 36 Jaer
XUMHUS




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

No HaumenoBanue Bunpl yue6HOM paboThl M TPYJOEMKOCTb, U DOpMBI TEKYIIETO
pa3aenos Bceero | Jlexu. | Jla6 | Ilpakr | CP | KCP KOHTPOJIA
yCIeBaeMOCTH

3aKOHOMEPHOCTH CTPOCHHUS

1 |4 PEaKIIMOHHOM CIIOCOOHO- 18 4 5 9 Y CTHBIN rpynnoBoi
CTH OPTaHUYECKUX COEUHE- orpoc
305071
OCHOBHBIE TUIIBI OpraHuye- V eTHLL LOBOI

2 | CKMX peakIMi B UX MeXa- 18 5 - 4 9 - byl

orpoc
HU3MBI
[IpuHIMIIBI COBPEMEHHOTO . .
Y CTHBIN TPYNIIOBOM

OpraHUYEeCKOT0 CUHTE3a U

3 18 4 - 5 9 - OTIpOC, pelIeHne
YCTaHOBJICHHSI CTPOCHUS Op- saay
TaHUYECKUX COEOUHECHUI

4 OcHOBHBIE KJIacChl OpraHu- 18 5 4 9 YcTHBIN rpynmnoBoi
YECKUX BEIECTB oIpoc

Bcero yacoB: 72 18 - 18 36 -

4.2.2 Conep:xkaHue pa3aejioB U TeM TUCIHHIIHHbI

Pa3pnen 1. 3aKk0HOMEPHOCTH CTPOCHUS M PEAKIMOHHOM CIIOCOOHOCTH
OpPraHu4yecKMX coeMHeHu

DIEKTPOHHBIE MPEJCTABICHUS O IPUPOAE CBsA3eH. TUIIBI CBA3el B OPraHMYECKON XUMHHU. ['n-
Opuau3aIis aTOMOB yIIepoJia M a30Ta. DIEKTPOHHBIC A3PPEKTHI. DIIEKTPOOTPHUIIATSILHOCTh AaTOMOB
u rpynn. OCHOBHBIE MTOJIOKEHHSI KBAHTOBOW XMMHUU. ATOMHbIE U MOJEKYJspHble opoutanu. [lpu-
onmxenne MO-JIKAO. Meton MO Xrokkenss U 0osee CTporue KBaHTOBO-XMMHUYECKHE METO/IbI
pacuera. [loHATHE O NOTYIMIUPHUECKUX METO/IaX, OCHOBAaHHBIX Ha MpuOIKkeHnn Xaptpu—adoka
(MNDO, AM1, PM3 u ap.). Metozs! ab initio. Metox ¢yukimonana miotaoctu (DFT). Kommpo-
MUCCHBIE TMOJAXOJbl (JIOKQJIN30BAaHHBIE CBSI3M, TMOPUAM3ALUS, YACTUUYHBIA Yy4eT NeNIOKaIN3aluu
AJIEKTPOHOB Ha MpuMepe c—n-npudmmkenus). Teopus BosmyeHnii MO. Bo3myiieHus nepBoro u
BTOPOTO MOPsAIKOB. HIEKCH peaklIMOHHOW criocoOHOCTH. MeTos rpaHUYHBIX opOuTaneit. 3apsao-
BbIi M OpOMTANbHBIN KOHTPOJb OpraHudeckux peakuuid. [loHsTHEe O pe3oHaHce (CONpPSIKEHUH) B
KJlaccuueckoi u kBanToBod xumun. Conpsbxkenue B meroge MO Xrokkenst. Konuenuusa apomaruy-
HocTH. IIpaBuiio Xrokkens. Me30oHOHHBIE COeIMHEHUSI. AHTHAPOMATUYHOCTb.

Crepeoxumus. IIpocTpaHCTBEHHOE CTpOEHHE OpraHMYecKuX MoJiekynl. IIpocTpaHcTBeHHOE
B3aMMOJICMCTBHE HECBA3aHHBIX ATOMOB M I'PYIII, BaH-J€P-BaalbCOBBI PAJUYCHI.

[TonsiTue o KoH(popMaluyu MoJeKyNbl. BparieHne BOKpYr cBsi3ei: BEJIMYUHBI U CUMMETPHS
HNOTEHIMATIBHBIX OapbepoB. PakTOPHI, ONpeNeNdonue YHepruo KoHdpopmepoB. Biusuue ¢ dek-
TOB CONPSDKEHUsI Ha cTabuIbHOCTh KOH(GopMepoB. HoMeHkaTypa koHpopmepoB. YTioBoe Hanpsi-
JKEHUE U APYTue THUIIbl HANPSDKEHUS B UKINYECKUX cucTeMax. CpeqHue LMKIbI U TPAHCAHHYJIISP-
HbIE B3aUMOJIeicTBUS. IHBepCcus IIUKIIOB U a30TCOJAEPKAIINX COCTUHEHHH.

Cas3b KOH(opMaru U peakunoHHo# crniocooHocTu. [Tpuniun Kepruna—Iammera. Crepu-
YECKMH M CTEPEOITCKTPOHHBIA KOHTPOJIb peakiuii. CTepeoCceleKTUBHOCTh U cTepeocnenuduy-
HOCTb.

[IpocTpaHCTBEHHOE CTPOEHHE ATHIIEHOBBIX U JIMEHOBBIX cucteM. HomeHkiaTtypa reomerpu-
yecKkux u3oMepoB. KoHpopmanus 1MeHOB U TPUEHOB. ATPOIIOM30MEPHSI.

OHaHTHOMEpHUS. ACUMMETPUSI U XUPATbHOCTh. DKBUBAJICHTHBIE, SHAHTHOTONHbBIE U JHACTe-
PEOTONHBIE IPYIIIBI; UX NPOSABICHUE B XMMUUECKOM MTOBEACHUH MOJIEKYJ B XUPAJIBHBIX U aXUpajb-
HbIX cpenax u crnekrpax IMP. Homenknarypa ontudecknx aHtunonoB. HeyrinepoaHeie aToMbl Kak
LEHTPbI XUPAIBHOCTH.




CrniocoOblI otydeHus U pa3eieHus 3HaHTuoMepoB. OnTuyeckas YucToTa U METO/IbI €€ OIpe-
nenenust. OnpezaeneHue abCOMOTHONW U OTHOCUTENbHOM KoHpurypauu. [Tonstue o nucnepcuu on-
TUYECKOI0 BPALLIEHUsI U KPYTOBOM JUXPOU3ME.

Knaccugukanus peakuuii mo Tumy oOpa3oBaHUs U pa3pbiBa CBs3€il B JIMMUTHpYIOLIEH CTa-
JIUU, TIO TUITY peareHTa U MO COOTHOLIECHUIO YMCIIa MOJIEKYJ pPEareHTOB U MPOAYKTOB. Teopus me-
PEXOAHOIO COCTOSHUA. [ MIIEPIIOBEPXHOCTh MOTEHIUAIBHON SHEPruM, KOOPAUHATA U 3HEpPreTuye-
ckuii mpoduib peakuuu. TepMoauHaAMUYECKUe apaMeTpbl akTuBaluuu. KuHnetnueckue ypaBHEHUS
OCHOBHBIX THUIIOB peakluid. MeTo/1bl S3KCIIEPUMEHTAIBHOIO U3YUYEHUsl KUHETUKU U MEXaHU3MOB pe-
akuii. Metoy crarmonapHoro coctossaus (mpunnun bonenmreiina). [loctynar XaMMoH1a.

DMIUpHYECKUi (IKCTpATEPMOIMHAMUYECKHH ) TIOJIXO0T K PEaKIIMOHHOM criocoOHocTu. Koppe-
JSIMOHHBIE ypaBHEHUS, IPUHLIUI JTUHEHHOCTH cBOOONHBIX sHepruii [ mboca. Ypasuenus ['ammera
u Tadra. CBs3b mapaMeTpoOB KOPPEIAIMOHHBIX YPaBHEHHHM C MEXaHM3MOM peakmnuil. [IpuHimm
JKMKO; ero obocHoBaHME Ha OCHOBE TeopuH Bo3myternit MO.

KonuuectBennas Teopus KucioT u ocHoBaHui. Kucnorel bpencrena u Jlptouca. KucnortHo-
ocHoBHOe paBHOBecue. Ilonsatue pH. Kunertndeckas u tepMoauHaMudecKasl KUCIOTHOCTb. Y paBHe-
Hue bpencrenga. OOmmit u crienuPpUIECKUid KUCIOTHO-OCHOBHBIN KaTanmu3. CynepkucioTsl. DyHK-
1y kucnotHoctu. [locrynat 'ammera.

Bnusinue cpeipl Ha CKOPOCTH M paBHOBECHE OpraHHYecKHUx peakuuid. Crenududeckas U He-
cnennduyeckas (yHuBepcanbHas) conbBanus. Kimerounsiii agpdexr. Bomoponnas cpssp. Kiaccu-
dukanusa U mKaabl MapaMeTpoB pacTBopuTeliel. BrnusiHue conpBalluu Ha CKOPOCTh M paBHOBECHE
OpraHWYECKHUX peakuui. YpaBHeHHs YuHCTeHa u I'pronBansaa, Konnems-Ilanema. KucnotHocts
U OCHOBHOCTH B ra30Boi (a3e.

Accouuanyst HOHOB. THITBI HOHHBIX NAp U JI0OKA3aTEeNbCTBA UX CYLIECTBOBaHMs. BiusHue ac-
COLIMALIMM MOHOB HA MX PEAKIMOHHYIO CIIOCOOHOCTh. YpaBHeHUe AKpu. MexdasHblil KaTaaus.
KpayHn-3¢upsl, Kpuntasisl, HOJaH I, KaTaIU3aTopsl Mexdasnoro nepenoca. [lonstue o cympamo-
JEKYJISIPHONU XUMUHU.

KapOenueBbie HOHBI (KapOOKaTHOHBI). [ eHepanms KapOOKaTHOHOB B PacTBOpaxX M B ra30BOU
daze. BausHue CTPYKTYpPHBIX M COJIbBATALIMOHHBIX (PAKTOPOB Ha CTAOMIBLHOCTH KapOOKaTHOHOB.
Crpoenne kapbokaTroHOB. [loHsATHE 0 HekIaccnyeckux moHax. OCHOBHBIE THIIBI peakiuii KapOo-
KaTHOHOB M 00JIACTU MX CHHTETUYECKOTO HCIOJIb30BaHUA. CKENeTHbIE MEePErpyninupoBKA U THI-
PUAHBIE CABUTY B KapOOKAaTHOHAX.

KapOanunonsl 1 CH-kucaoTsl. BiusiHue cTpyKTypHBIX M 3¢ (EeKTOB cpelbl Ha CTAOMIN3ALHUI0
kapO6aHnoHOB. OCHOBHBIE peaklUy KapOaHHMOHOB, AHMOHHBIE MEPErpyNIUPOBKU. AMOUIEHTHBIE U
HOJIM/IEHTHbIE aHUOHBI. KapOeHbl. DyeKTpoHHasi CTPYKTYpPa, CUHIJIETHOE U TPUILJIETHOE COCTOSIHUE
kapOeHoB. MeTo/ipl reHepaluu KapOeHOB M UCIOJIb30BaHUE MX B OpraHudeckoM cuHtese. Hutpe-
HBI, X F€Hepalus, CTPOCHUE U CBOWUCTBA.

CBoOOIHBIE paguKaibl U UOH-paguKaibl. MeTopl TeHepUPOBaHUS PAIUKAIOB. DJIEKTPOHHOE
CTpoeHue U (hakTophl CTAOMIM3ALUU CBOOOHBIX PaUKaIOB. THIBI CTAOMIBHBIX CBOOOIHBIX pajau-
kanoB. OcHoBbl MeTonioB JIIP u XIIA. Karnon- u annon-paaukansl. MeTosibl reHEpUpOBaHUS U
cBoiicTBa. OCHOBHBIE PEAKIIMN HOH-PaguKaIoB. KOMIUIEKCHI ¢ IEPEHOCOM 3apsiaa.

Pa3znen 2. OcHOBHBIE THIIBI OpPraHn4e€CKux peakunﬁ H UX MEXAaHU3MBbI

HyxneodpunpHoe 3amemenue B anudaruyeckom psaxy. Mexanusmsl Syl u Sy2, cMelaHHbIi
WOHHO-TIAPHBIA MEXaHU3M. BIusHUE CTPYKTYpBI CyOCTpaTa U MOJSIPHOCTH PACTBOPUTEIIS HA CKOPO-
CTH M MEXaHM3M peakiMu. AHXUMEPHOE COJICHCTBUE M CHHAPTETUYECKOE YCKOPEHHUE, y4acThue Co-
CeJIHUX TPYII, TEPErpyIIUPOBKHA B X0JI¢ HYKJICODHIHHOTO 3amelieHus. KoppensiuoHHbIe ypaB-
HeHus CaiiHa—CKoTTa U D1Bap/ca.

HykneodunpHoe 3amemnienne mpu KpaTHOU yrnepon-yrneIZ)OﬂHOﬁ CBS3M U B apOMaTHYECKOM
aape. TUIMYHBIE MEXaHU3MBbI HYKJICO(DUIEHOTO 3aMeIIeHHs y Sp -THOPUIHOTO aToMa yriepoja. Bu-
HWIBHBIH KaTHOH. MOHO- H OMMOJICKYJIIPHBIC TIPOIIECCHI HYKJICO(UILHOTO 3aMEIIeHUS B apOMaTH-
yeckoM psay. Karanus mepexomnbiMu Metauiamu. HykieoduinbHOe 3aMelieHre B HUTPOIPOU3BO/I-
HbIX OeH3ona. HykieodunbHoe 3amemienne Bojopoaa (BuKapuo3Hoe 3amernieHue). Komruiekchbr
Meiizenxeitmepa. HykneodunbHoe 3aMenieHrne B apoMaTHUeCKUX rereponnkiax. Kune-3ameneHue.



DnekTpoduIIbHOE 3aMeIIeHHe y aToMa yriiepoaa. Mexanu3mel 3amemenust Sgl, Sg2, Sgi. Hyk-
neopunpHBIA KaTamu3 IeKTPOGUIHLHOTO 3aMelleHus. BiusHue cTpykTypsl cyocTpara u 3¢ deKkToB
Cpelibl Ha CKOPOCTh U HaIlpaBlIeHHE peakiuii. 3aMeleHne y ojaeuHOBOrO aTomMa yriepojaa 1 B apo-
MaTH4YecKoM KoJblie. ['enepupoBanue 31eKTpoMIbHBIX peareHToB. [IpaBuia opueHTauuu U ux Mo-
JEKYJIpHO-OpOUTANIbHAS MUHTEpHpeTanus. JIeKTpo(UIbHOE 3aMellleHue APYTUxX TPy, KpoMe BO-
nopozaa. Mnco-3amenienne. Kunernueckue n3otonubie 3h(HEKThI.

Peakuuu snumuHupoBanust (OTIIEIUICHHS ). MeXaHU3MbI TeTePOTUTUYECKOTO YITUMUHUPOBAHUS
El u E2. CrepeosnekTpoHHble TpeOOBaHUS U cTepeocnenupuiHocTs npu E2-3muMUHHpPOBAaHU.
Tepmuueckoe CUH-3JIMMUHUPOBAHUE.

[TpucoearHeHne MO KPaTHBIM YIIEPOA-YIIIEPOJHBIM CBA3SIM. DIEKTPOQUILHOE IPUCOEINHE-
Hue. CuiibHbIC U cradble 3NEKTPOPUIIBI, MEXaHU3M M CTEPEOXUMHUS MPUCOSANHEHHS, PETHO- U CTe-
PEOCENIEKTUBHOCTh peakuuid. [Ipucoennnenne k conpskeHHbIM cucteMaM. KatnoHHast moaumepu-
3anwmst oneduHoB. HykieodunpHoe nmpucoequHeHne mo KpaTabiM cBsizsM C=C. MexaHu3M mporiec-
ca. Biusiaue ctpyktypsl Hykineoduia u cyocrpata U 3Q¢GeKToB Cpelibl Ha CKOPOCTh U HAIIPaBIICHHE
peakuuu. Peakuus Muxasis. AHHOHHAsI OJTMMEpH3alus 0Je(pUHOB.

HykneodunbHoe npucoenvHeHne K KapOOHWJIBHOM TpyIie: MPUCOSAMHEHHE OCHOBAaHUM,
BKJIIOUasi KapOAHMOHBI, METAJUIOPTAaHNYECKUX coequHeHui. Peakius Aupu. KucnoTHbIii U OCHOB-
HOM Karanu3 mpucoeAuHeHusa. EHonmzanus anpJerugoB U KeTOHOB. MexaHu3M 3TepuduKanuu
KHCJIOT ¥ TosrydeHue aneraneii. Kongencanum kapOOHWIBHBIX COSAMHEHHH, KAPOOHOBBIX KUCIOT U
UX TIPOU3BOAHBIX. HykieopuibHOE TPUCOEANHEHNE K allbJl- U KETUMHUHAM U KapOOHUN- UMMOHHE-
BbIM HOHaM (peakuus MaHHMXa).

[TeperpynnupoBKH B KapOOKaTHUOHHBIX MHTepMenuaTax. Knaccudukanus neperpynmnupoBoK:
MMHAKOJIMHOBAsI U PETPONMHAKOIMHOBAs, neperpynnupoBka Jembsinosa. [leperpynnupoBka Bar-
Hepa—NMeliepBeiina. [leperpynnupoBku ¢ murpanueit k aromy azora (I'odmana, Kypuuyca, bek-
MmaHa). Peakuus baitepa—Buurepa.

PanukanbHble M1 MOH-paJiMKaIbHbIE PEAKLMM MPUCOCAUHEHMS, 3aMEIICHUS U SJIMMUHUPOBA-
Hus. Llennble pagukanpHble peakuuu. [loaumepusanus, TeroMepusanus, peakiiuu aBTOOKUCIICHNUS.
NHruOuTophl, HHUIIMATOPHI U IPOMOTOPHI IETHBIX peakiuii. Penokc-peakiuu. DIeKTpOCUHTE3 Op-
TaHUYECKUX COCTUHECHUM.

MonekynspHble peakiuu (yuc-mpanc-u30Mepu3anus, pacnaj MOJEKYd, pPa3MbIKaHHE IUK-
noB). KoapkraTHbie peakiu.

CornacoBanHble peakiui. KoHienus coxpaneHus: opOUTalIbHON CHMMETPUH U TipaBuiia By-
nBopaa—I opMaHa. DIIEKTPOLMKINYECKUE pPeaKllii, CUTMaTpOIIHbIE eperpynnupoBku. [lepunuk-
nudeckne peakuuu (2+2) u (2+4)-muknonpucoequHeHus. 1,3-qunonspHoe UKIONPUCOSTUHEHHE.
JIBoliCTBEHHAs peaKIMOHHAsl CIIOCOOHOCTh M TAyTOMEPUSI OPTraHMUeCKUX coennHenuid. [Ipororpor-
HbIE W cUrMaTpornHbie neperpynmnupoBku. [IpaBuno Kopubmtoma. Kero-eHonpHOE paBHOBECHE.
Hurtpocoenunenust 1 HUITpPOHOBBIE KHCJIOThI, HUITPO30COECIMHEHUSI K OKCHUMBI. MeTaioTporus.

OcHOBBI (DOTOXUMUU OpPraHUYECKUX coequHeHH. CUHTIETHbIE U TPUILIETHBIE COCTOSHHUS,
bayopecuenmus u GochopecueHims, UHTEpKOMOUHAIIMOHHAsE KOHBepcHsi. OCHOBHBIE THUITBI (HOTO-
XUMHUYECKHX peakiuii. SIBnenue GoToxpomMusma.

Pazjnen 3. [IpyHUMIIBI COBPEMEHHOI0 OPraHUYeCKOr0 CHHTE3a U YCTAHOBJIEHUS
CTPOEHUS OPraHUYeCKHX COeIMHeHHU I

Bo160p ontuManbHOro myty cuHTe3a. [lpuHnun perpocuHTeTHYEeCKOro aHanusa. JIuneinsie u
KOHBEPreHTHbIE CXeMbl CUHTe3a. CHHTOHBI M CHHTETHYECKHE SKBUBAJIEHTHI. 3aluTa (yHKLIHO-
HaJIbHBIX TPYII. MeTopl BBEACHUS M yJAIECHUs 3alIUTHBIX rpynn. OCHOBHbBIE MYTH MOCTPOEHUS
YIJIEPOJHOTO cKeneTa. MeTo/1bl BBEICHUS BaKHEUIINX (PYHKIMOHAIBHBIX TPYII U MyTH Mepexoia
OT OJIHUX (PYHKUIMH K APYyruM. DJIEMEHTOOPTaHWYecKue coenHeHus (mpou3BoHble dpocdopa, 60-
pa, KpeMHUs1, MEJH, JIUTHUS,, MarHUsA, 0JI0BA) B OPraHNYECKOM CHHTe3e. MeTalsIOKOMIUIEKCHBIN Ka-
TaJns3.

Hcnonb30BaHne XUMUUECKUX U (PU3UKO-XUMHUYECKUX METOJIOB JUIsl YCTAHOBIICHHS CTPYKTYPBI
oprannueckux coenunenuii. Cnexrpockonus IMP, DI1P, konebarenbHas U 3JIE€KTPOHHAs CIIEKTPO-
CKOIIHS, Macc- U XpOMaTO-Macc-CIeKTpOMETpHsl. ['a305KuIKoCTHAs ¥ )KUKOCTHAs XpoMaTtorpadus,



MOHOOOMEHHAs M TeNbIIPOHUKaroIIas XxpoMmarorpadus, anexkrpodopes. PEHTTeHOCTpYKTYpHBIN aHa-
7u3 U snekTpoHorpadus. Pedpakromerpus.

OcobeHHOCTH 000pYIOBaHUS U METOAMKHU MPOBEACHUS PEaKIUii B TeTepoda3HbIX U TeTepo-
reHHbIX cucteMax. COBpeMEHHbBIE METOABI OOPa0OTKU PEAaKIIMOHHBIX MAacC, OYUCTKU M BBIJCIICHUS
npoaykToB. [IpoBeaenue peakiuii Ha TBepAbIX HOCUTENAX. [IpUHIMIIBI KOMOMHATOPHOM X UMHUHU.

TexHrka 0€30MaCHOCTH M 3KOJOTHYECKUE MPOOJIIEMBbI OPraHMYECKOTO CHHTE3a. «3ecHast Xu-
MHUs». TepMOXHUMUST OPTraHUYECKUX peakiuid. TernaoBoi B3phIB.

Pa3zgen 4. OcHOBHbBIE KJIACCHI OPraHUYeCKUX BelleCTB

Mertoabl cuHTE3a: TUAPUPOBAHNE HEIPEACIIbHBIX YIJIEBOJIOPOJAOB, CHHTE3 Yepe3 JIUTUNHINAII-
KHJIKYTIPAThI, 3JIEKTPOIU3 cojiel kapOOoHOBBIX KUCIOT (Koib0e), BoccTaHOBICHHE KapOOHMIBHBIX
COCIUHEHUN.

Peakuuu ankaHoB: rajoreHupoBaHue, cyibdoxiaopupoBanue. CeleKTUBHOCTh paJuKaIbHbBIX
peakiuil ¥ OTHOCUTENbHAsl CTAaOMJIbHOCTh AJKUIBHBIX paJuKaioB. TepMUYeCKH M KaTaluThye-
CKUH KpekuHT. MIOHHBIE peakIiy alKaHOB B CYNEPKHUCIBIX cpenax (AeHTepOBOAOPOAHBI 0OMEH U
raJIOrTeHUPOBAHHUE).

[Muknoankanbl. MeTo/Ibl CUHTE3a U CTPOEHUE IIUKJIONPOINIAHOB, LIUKJIOOYTAaHOB, IIUKJIOIEHTa-
HOB U IUKJIOreKcaHOB. CHHTE3 COEAMHEHUN CO CPEIHUM pa3MepOM LUKIA (alUJIOUHOBAs KOH/CH-
canus). Tunbl HanpsDKEHUS B LUKIOAJIKAaHAX M UX MOJpa3JelIeHue Ha Majble, CPEHUE U MaKpo-
1ukIbel. KoHbopMalmoHHbIN aHaTU3 UKIOTeKCaHa, MOHO- U JTU3aMEIICHHBIX IUKJIOT€KCAHOB; aK-
CHAJIbHBIC U SKBATOPHAIIbHBIC CBSA3H. BimsiHue KOHPOPMALIMOHHOTO MOI0KEHUS (DYHKIIMOHAIBHBIX
TPyNN Ha X PEAKIMOHHYIO CIIOCOOHOCTH B PSAY MPOU3BOJHBIX ITUKIOTEKCAaHA Ha MpUMEpe peak-
UH 3aMELIEHUs], OTUICIUICHUS! U OKUCJIEHMs. Peakiuu pacumpeHus U Cy)KeHUs LUKJIOB IpHU Je3-
aMUHUPOBaHUU TepBUYHBIX aMHHOB ([leMbsnoB). Cyxenue nukina B peakiun dasopckoro ([ -
raJIOreHUUKIIOAIKAHOHBI).

Metoabl CUHTE3a: 3JIMMUHUPOBAHUE TajJOr€HOBOJAOPOJIOB U3 AJKUITAJIOI€HUIO0B, BOAbI U3
cnupToB. CHHTE3 aJIKEHOB U3 YETBEPTHUHBIX aMMOHHEBBIX coiieil (["odpman), N-okuceit TpeTHIHBIX
amuHoB (Koym). CtepeocenekTUBHOE BOCCTAaHOBIICHHE alIKUHOB. CTepeOCeeKTUBHBIA CUHTE3 yuc-
u mpanc-ankeHoB u3 1,2-nmuonos (Kopu, Yunrep). PernocenekTuBHbIN CUHTE3 aJIKEHOB U3 TO3MUJI-
ruapaszonoB (Illanupo). Peakius Burtura kak pernocnennduueckuit MeTo cuHTes3a ankeHoB. Oc-
HOBaHMsI, UCIIOJIb3yeMble B peakiuu. CTaOuin3upoBaHHbIe U HeCTaOMIN3UpoBaHHbIE WKkl Cre-
PEOXMMHUS peaKkui. XeMOCeIeKTUBHOCTh peakiun Burrtura. [lonyuenue s¢pupo ankuidocdoHo-
BbIX KHCIOT (Muxasnb—ApOy30B) U UX HCIOJNB30BaHUE B CHHTE3€ aJKEHOB (BapuaHT Burrura—
XopHepa—03OMMoHca). O61acTh IPUMEHEHHS PEaKIINU.

Peakuuu ankeHoB: MEKTPOPUIbHOE MPUCOECAMHEHHNE TaJIOT€HOB, TaJOr€HOBOIOPOI0B, BOJIBI.
[Tponeccrl, comyrcrByromue Adg-peaknusM: CONPSKEHHOE IMPHUCOEIMHEHHWE, TUAPUAHbIE U aj-
KUJIbHBIE MUTpallMU. [ UAPOKCU- U aTKOKCUMEPKYpUpOBaHue. Perno- u crepeocenekKTUBHOE MPUCO-
eanHeHue ruapuaoB 6opa. Pernocnennduyeckue ruapodopupyronie areHTsl. [Ipespamienue 6o-
POpPraHMYECKUX COEIMHEHUN B aJIKaHbl, CIIUPTHI, aJKuUiIragoreHu1pl. OKUCIeHne aJKeHOB 1O OKCH-
panoB (IIpunexaes). [loHsTHE 00 PHAHTHOMEPHOM AMOKCUAMPOBAaHUH ankeHoB no llapmiecy (B
NPUCYTCTBUH U30IponmiaTta TuraHa u 3¢upa L-(+)-BUHHON KHCIOTHI). [Juc-TUAPOKCHUITUPOBAHUEC
ankeHoB o Barnepy (KMnOy) u Kpure (OsO4). Okucienue alkeHOB rajJoreHoM B MPUCYTCTBUU
coueii cepedpa: yuc-(Bynopt) u mpanc-(IlpeBo) runpokcunupoBanue. PagukaibHbie peakiyu aj-
KEHOB: IpUCOeAMHEHne OpoMucToro Bogopoaa no Kapparry, cepoBogopoaa u THOJNOB. AJITHIBHOE
ranoresupoBanue 1no lLlurnepy. BHyTrpumonexkyispHas  pagukaibHas — OUKIW3anus  6-
raJIoTeHaJIKAaHOB MPU JEHCTBUM TPUOYTHUIIOIOBOTUApUIA. [ eTeporeHHoe rHIpUpOBaHUe: KaTalnu3a-
TOPBI, KaTAIUTUYEeCKuE sbl. [ uaporeHonu3 cpsi3elt yriaepoa-rerepoatoM. ['oMoreHHoe ruipupoBa-
HUE: KaTaJu3aTopbl, MEXaHU3M. PernoceneKTuBHOCTb TOMOIE€HHOr0 TuapupoBanus. Ilpucoenune-
HUE CHHIJIETHBIX U TPUIUIETHBIX KapOeHOB K ankeHaM. KapOeHoupl, MX B3aUMOJEICTBHE C ajKe-
HaMH.

MeToapl cHHTE3a: OTILEIUIEHHE TaJIOT€HOBOJOPOAOB W3 JWUTAJIOr€HUIOB, peakuus 1,2-
TUruapa3zoHoB ¢ okcusoM ptyTH (II) u TerpaaneraTom cBUHIA. Y CIIOKHEHHE YIIIEPOJIHOTO CKEIeTa
QIKUHOB: peaKlMM aleTUICHUIOB HAaTpUs U MeIU, MarHUAOPraHU4YeCKUX MPOU3BOJHBIX AJIKHHOB.
Konnencauus ankunoB-1 ¢ keronamu u anbjaerugamu (Pasopckuit, Pemnme).



Peakuu ankunoB. ["anoreHupoBaHue, TuaporajoreHnpoBanue, ruaparanus (Kydepon). Are-
TUJIEH-aJIeHOBas u3omepusanusa. CMeleHue TpoHOM CBsI3U B TEPMUHAIBbHOE ToJI0KeHue. OKuc-
JUTENIbHAS KOHACHCALUS TEPMUHAIBHBIX AJIKNHOB B IIPUCYTCTBHU COJIEH MENIH.

Metonpl cuHTe3a 1,3-1MEHOB: NEruapUpOBaHUE ajKaHOB, cuHTe3 PaBopckoro—Penre,
KpPOCC-COYETaHUE Ha METAJNIOKOMIUIEKCHBIX KaTaJau3aTopax.

Peakuuu 1,3-1ueHoB: raJloreHUPOBAHKUE U THApOrajioreHupoBanue, 1,2- u 1,4-npucoeiuHeHue.
Peaknus [lunbca—Anbaepa ¢ alkeHaMU M aJIKMWHAMH, €€ THIbI: KapOo-peakius, reTepo-peaKiusl.
Juensl u aueHo(UIBI. 0-XMHOJMMETaHbl B KauecTBe AueHOB. Karanm3 B peakmum Juinbca—
Anbnepa. Crepeoxumusi peakuu. PernocenekTuBHOCTh [4+2]-LUKIONPUCOSAUHEHHUST B cCllydae
HECUMMETPUYHBIX JUEHOB U aueHopuioB. Perpo-peakuus unbca—Anbiaepa. [Ipumenenne cumok-
CUJIMEHOB B CUHTE3€ AJINLUKIIOB U FE€TEPOLIMKIIOB.

Mertonbl CMHTE3a OJHOATOMHBIX CIIMPTOB: U3 AJIKEHOB, KAPOOHMIIBHBIX COCIUHEHUH, CIOXK-
HBIX 3()UPOB ¥ KAPOOHOBBIX KUCIIOT.

Peakuyuy ogHOATOMHBIX CIIUPTOB: 3aMEIIEHUE T'MIPOKCHIIBHOM IPYIIIBI B CIIMPTaxX HA rajJoreH
(Mo neificTBHEM TaJIOT€HOBOJIOPOJIOB, TAIOTeHUA0B (hocdopa U XJIOPUCTOro THOHMIA). PeareHTHI
pEruo- U CTEPEOCEeNIEKTUBHOIO 3aMelleHHsl (KOMIUIEKCh TpudeHundpochuHa ¢ rajJoreHaMu 1 4eThl-
PEXXJIOPUCTBIM yriepoaoM). JleruapaTamus cnuptoB. OKUCIEHUE IEPBUYHBIX U BTOPUYHBIX CIIUp-
TOB. PeareHThl okuciaeHus Ha OoCHOBe coequHeHuit xpoma (VI), nuokcujga mapranua u JUMeETHII-
cynshokcuaa (Metonst Moddera u CepHa).

MeToapl CHUHTE3a M PEAKLMM JBYXaTOMHBIX CHUPTOB. OKHUCINTENBbHOE paclueruieHue 1,2-
JIM0JI0B (MO/IHAs KUCIIOTa, TeTpaaleTar cBuHUa). [InHakoaMHOBas neperpynnupoBKa.

Mertonbl cuHTEe3a NPOCTHIX FPUPOB: peakuuss BuibsiMcoHa, allKOKCUMEPKYpUPOBAaHHUE CIIUP-
TOB. Peakiun npocTeIx 3UpoB: 00pa3oBaHNE OKCOHUEBBIX COJIEH, PACHICTUICHNE KUCIOTAMHU.

I'maponepokcusl. KpayH-3¢dupsbl, uX noiaydeHue U IpUMEHEHHE B CHHTE3E.

Oxkcupanbl. CiocoObl mosaydeHus. PackpbiTe OKCHMPAaHOBOTO IHMKJIA TMOJA JACHUCTBHUEM 3JICK-
TPOMUIBHBIX U HYKJICO()UIBHBIX areHTOB.

MeTo/1bl IOTY4YEHHUS aJbAETUIOB U KETOHOB: U3 CIMUPTOB, IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT,
QJIKEHOB (030HOJIN3), AJIKUHOB (THAPOOOPUPOBAHKE), HA OCHOBE METAJUIOPIraHUYECKUX COEIMHEHHH.
AmipoBanue U GOPMIITUPOBAHHUE aPEHOB.

Peakuuu anpieruioB ¥ KETOHOB: IPUCOEANHEHNE BOJIBI, CIUPTOB, TUOJOB. 1,3-J/luTHaHbI U X
UCTIOJIb30BaHUE B opranndeckoM cuHteze. Oopamenue nomsipaoctu C=O-rpynmsl. [loxyuenne 6u-
CYIb(UTHBIX MPOU3BOIHBIX U IIUAHTHAPUHOB. B3aumoseiicTBre anberujoB U KETOHOB ¢ MIIMIaMU
docdopa (Buttur) u cepsl. Bzaumoseiictsue ainbpaeruioB 1 KETOHOB € a30TUCTBIMU OCHOBaHUSIMHU.
ITeperpynnupoBka bexkmana. B3aumoneicTsue anbIeruioB U KETOHOB C METAUIOPTaHUYECKUMU
coequHeHUsIMU. EHaMUHBI, UX aJKWIMPOBAaHUE U allUIMpPOBaHUE. AJIbI0JIBHO-KPOTOHOBAsSI KOHJECH-
calus aJbJETUJ0B U KETOHOB KaK METOJ YCIOKHEHUS YIJIepoJHOro ckenera. HampasienHas anb-
JI0JIbHAsI KOHJEHCAIMsI Pa3HOMMEHHBIX ajbJETUAOB C MCIOJIb30BAaHUEM JIMTUEBBIX M KPEMHHUEBBIX
3¢upoB eHosnoB. KoHaeHcalus ajibJeruioB 1 KETOHOB C MaJIOHOBBIM 3(UPOM U JIPYTUMHU COEIAHHE-
HUSIMU C aKTUBHOW MeTuieHoBo# rpymnmnoi (KHeBeHarens). AMUHOMETHIMPOBAHHUE allbJETUIOB U
KeToHOB (ManHux). ben3onnoas konneHcanus. Kongencanus ¢ Hurpoankanamu (Aapu). Bocera-
HOBJIEHHE aJIbJETUIOB U KETOHOB J0 CIIHUPTOB, PEAareHThl BOCCTAHOBJIEHMS. J(€30KCUreHupoBaHue
IbJETUA0B U KeToHOB: peakunu Kinemmencena u Kimknepa—Bonbda. Oxkucienue aiabIerujos,
pearenTsl okuciaeHus. OKUclIeHne KeTOHOB HajikucioTaMu 1o baitepy—Busnurepy.

o, 3-HenpeaeabHbIE albAETHIbl U KETOHBl. MeTO/bl MOJyuyeHHs: KOHJEHCAlUU, OKHUCIEHUE
QUTHIIOBBIX cUpTOB. Peaknust 1,2- u 1,4-nipucoennHeHNUs TUTHHOPTAaHNYECKUX COCTMHEHUH, TPH-
IKUIO0PAHOB, JUATKWI- U JTUAPUIKYIIPATOB, IUAHUCTOTO BOJOPO/IA, TAJIOT€HOBOAOPOI0B. DMOK-
CUAMPOBaHUE O[3 -HENmpeaeNbHbIX KeTOHOB. CONpsKEeHHOE MPUCOETUHEHNE EHOISTOB U €HaMHUHOB
K 0,3 -HempeenbHbIM anbaeruaaMm U keroHam (Muxasip). JloHops! u akientopsl Muxasns. Kara-
JM3aTOPhI peakluy, ee oopaTuMocTb. Perpo-peaxnus. Peakuun anenupoBanus. Bapuant Pobunco-
Ha. Mcnonp3oBaHue a-XJIOPKETOHOB M IMPOU3BOJIHBIX OCHOBaHMM MaHHMXA. O-CHIIMIMPOBAaHHBIE
BUHUJIKETOHBI (CTOPK) U €HaMUHBI B PEaKIUsAX aHETHUPOBAHUSI.

MeTo1bl CUHTE3a KUCIIOT: OKUCIIEHNE IEPBUYHBIX CIIUPTOB U aJbJAETUA0B, AIKEHOB, AJIKUHOB,
ANKWIOEH30JI0B, THAPOJIN3 HUTPUIOB U APYTUX MPOU3BOIHBIX KapOOHOBBIX KHMCIIOT, CHHTE3 Ha OC-
HOBE METAJUIOPraHNYECKUX COEANHEHH, CHHTE3bl Ha OCHOBE MAJIOHOBOTO 3(upa.



Peakiiun kapOOHOBBIX KUCIIOT: TajioreHupoBanue 1o I'emo-donasrapary-3eTuHCcKoOMY, THPO-
JUTHYeCKas KeTOHU3auus, 31ekTponu3 no Konsoe, nekapOokcuimpoBaHue o XyHCAUKKEDY.

Metonbl nomy4eHus: NPOU3BOIHBIX KapOOHOBBIX KHCIIOT: IaJIOTEHAHTMIPUIOB, aHTUPUIIOB,
CJIOKHBIX 3(pUpOB, HUTPUIIOB, aMHI0B. KeTeHbl, UX MOIydYeHHe U CBOWCTBA.

Peakiuu npon3BoAHBIX KapOOHOBBIX KHCJIOT: B3aUMOJICHCTBHE C HYK/I€O(QUIbHBIMU PearcH-
TaMu (BOJa, CIUPTHI, aMMHUAK, aMHUHbI, METAIJIOPraHUYECKHUE cOeMHEHN). BoccTanoBieHue rano-
TeHaHTMJIPUJIOB J10 AJIbJETUI0B 110 PO3EHMYHly U KOMIUIEKCHBIMU THAPUIAMHU METauIoB. B3aumo-
JIEICTBUE TaJIOT€HAHTUAPUAOB € AuazoMeTaHoM (peakuus Apuara-Oiicrepra). Boccranoienue
CJIO’KHBIX 3()UPOB 10 CIIUPTOB U AJbAETHI0B, HUITPHIIOB — 0 aMUHOB U aJIbJETUI0B KOMIUIEKCHBI-
MU TMIpUJAMH METalIoB. MaloHOBasi KMCIOTa: CUHTE3bl C MAJIOHOBBIM 3(QUpoM, peakuus Muxan-
751, KoHaeHcanuu ¢ anpaeruaamu (Kaesenarens). CrioxxHo3(upHas ¥ aliMiIONHOBAsT KOHICHCAITHH.
OcobeHHocTH 3(HUPOB JABYXOCHOBHBIX KHUCIOT (0Opa3oBaHHE KapOOIMKIOB) B 3THUX PEaKIIUIX.
Crnoxnble 3(Upbl O-TaJOTC€HOKUCIOT B peakuusx Pedopmarckoro. AneToykcycHb 3¢up u ero
UCIIOJIb30BaHUE B CUHTE3E.

MeTonpl cuHTe3a o, 3 -HeMpeAeTbHBIX KapOOHOBBIX KUCIIOT: AETHAPATAINS THAPOKCUKHCIIOT,
peakuuu KueBenarens, Burrura, [lepkuna (cMHTE3 KOPUYHBIX KHMCIIOT). Peakuuu npucoeauHeHus
10 BOMHOM CBsI3U. BpoMo- U no10-1akToHU3aMs o, 3-HenpeaeabHbIX KAPOOHOBBIX KUCIIOT.

Knaccugukarus peakipii apoMaTHYecKoro 3JIeKTpO(QUIBHOTO 3aMenieHus. BinsHue 3ame-
cTUTENeld B OEH30JIbHOM KOJIblle HAa CKOPOCTh M HampaBieHUE 3JeKTpodpuibHoro 3amemienus. Co-
IJ1acOBaHHasi U HECOTJIaCOBAHHAsl OpPUEHTALIUS.

Hurtposanue. Hutpytomue arentsl. Mexanusm peakiuu HuTpoBaHus. HurpoBanue OeHzomna
U ero 3amemieHHbIx. HutpoBanue Oudenmia, HadranmHa, apoMaTndeckux aMuHOB U ¢eHona. Ilo-
Jy4YeHue MOJUHMUTpocoeauHeHull. Mco-aTaka U UIco-3aMeleHne B peakusx HUTpoBaHus. Boc-
CTaHOBJIEHUE HUTPO-TPYIIIbI B PA3JIMUHBIX YCIOBUSIX.

["anorenupoBanue. [anoreHupyromye areHTbl. MeXaHU3M TraJlor€HUPOBAHUS APEHOB M MX
IIPOU3BOJIHBIX.

Cynb¢upoBanue. Cynbpupyromue arenTsl. Kunernueckuil 1 TepMoAMHAMUUYECKUI KOHTPOJIb
peakuuu (cynbpupoBanue GeHomna u Hadranunaa). [I[peBpaiienne cyabGOrpyIib.

AnxuiupoBanue apeHos 1o @punento-Kpadrey. Ankunupyronue areHTbl. MexaHusm peax-
nuu. [lomuankunuposanue. [ToOouHbIe MpoLecchl: W30MEpU3aLUsl AJTKUIMPYIOIIET0 areHra U Ko-
HEUYHBIX NPOayKTOB. CUHTE3 AMApUII- U TPUAPUIMETAHOB.

AUWIMpOBaHUE apeHOB. AIWIMPYIOLIME areHThl. MexaHu3M peakiuu. PernocenekTuBHOCTh
arunupoBanust. OcoOeHHOCTH alInpoBaHus (heHooB, neperpynnuposka @puca. opmunupona-
Hue no ['arrepmany-Koxy, ['arrepmany u Bunbscmeiiepy. O61acTe IpUMEHEHUS ATUX PEAKIUH.

[TsaTHuneHHbBIe TETEePOLUKIIBI ¢ OAHUM rerepoaromoM. dypaH, nuppoia, THopeH. CuHTes u3
1,4-nuxapOonunbubix coequnenuid (Ilaanb—Kuopp). Cunrtes nupposnos o Kunoppy u no INanuy.
Cuntes 3,4-nmu3amelieHHbIX THOGEHOB 1Mo XuHcOepry. Peakiuu 351eKTpouIbHOTO 3aMeleHus B
MATUWIEHHBIX apOMaTHYECKUX TeTEepOLUKIIaX: HUTPOBaHME, CyIb(UpOBaHHE, raJloreHHUpPOBAHUE,
dopmunupoBanue, auunupoBanue. Munon. CuHTe3 NMpOM3BOAHBIX MHJOJA U3 (PEHUITHIpPA3UHA U
keToHOB (Dumiep). CUHTE3 MHAONA U €ro MPOU3BOJAHBIX U3 2-allJIaMHHOTONYosoB (ManenyHr).
Peakiuu >1eKTpopHIBHOTO 3aMEIIEHUs B MUPPOJILHOM KOJIbIle MH0JIa: HUTPOBaHHUE, (hopMuimpo-
BaHUe, raJJoreHupoBaHUeE.

HlecTuusieHHBbIE apOMaTHUECKUE T'€TEPOLUKIBI ¢ OJHUM rerepoaroMoM. [lupuauH m XuHO-
auH. CuHTEe3 NMpOU3BOAHBIX NMUpUANHA MO ['aHuy . CHMHTE3 4YaCTUYHO THIPUPOBAHHBIX MPOU3BOI-
HBIX NUpUIUHA MyTeM [4+2]-nukionpucoennnenus (rerepo-peakuus Junsca—Aunbnaepa). Cunres
XUHOJIMHA U 3aMEeIlleHHBIX XWHOJIMHOB 13 aHWIMHOB 1o Ckpayny u [lebnepy—Munepy. Peakuun
NUPUAMHA U XUHOJIMHA C aJKuirajgoreHngaMu. OKUCIeHHe U BOCCTAaHOBJICHUE MUPHINHA U XUHO-
nuHa. Peakiuu 31nekTpoUiIbHOrO 3aMelIeHrs B MUPUANHE U XMHOJMHE: HUTPOBaHHE, Cylbdupo-
BaHHe, raJIoreHUpoBaHue. N-OKUCH MUPHUAMHA U XUHOJIMHA U UX UCIOJIb30BAHUE B PEAKLIUU HUTPO-
BaHus. HyxneodpunabHoe 3amelieHne aTOMOB BOJOpOJia B MUPUANHE M XMHOJIMHE B PEAKIMSIX C
amusioM Hatpust (Ununbabun) u GpeHnmuTreM. 2- 1 4-MeTUIMUPUANHBL U XUHOJIMHBI KaK MEeTHJIe-
HOBBIE KOMIIOHEHTHI B KOHJIEHCAIUSIX C aJlbJIeTUIaMHU.



5. O0pa3oBaTeibHbIE TEXHOJOTHHU

TexHomorust mporecca oOy4eHHS MO TUCHUILIMHE BKIIOYAET B ce0s ciemyronme oopa3oBa-
TEJIbHBIE MEPOIPUATHSL:

a) ayTUTOPHBIC 3aHATHS (JIEKIIMOHHO-CEMUHApCKasi opMa 00ydeHUs);

0) camocTosTenbHas paboTa acupPaHTOB;

B) KOHTPOJIbHBIC MEPOTIPHUSITUS B ITPOIEcCe O0YUCHHUS H [0 €r0 OKOHYAHHMIO.

AyIUTOpHBIE 3aHATHS MIPOBOJIATCS B MHTEPAKTHBHOM (OpPME C MCHOIH30BAHUEM MYJIbTHME-
IuiHOTO obOecreueHus (HOyTOyK, IPOSKTOP).

B yuebHOM mpolecce MOPeIyCMOTPEHO IMIMPOKOE HCIONb30BAaHHE AaKTUBHBIX U
MHTEPAKTUBHBIX (OPM TMPOBENCHHS 3aHATUH (CEMHHApPOB B JHUAIOTOBOM PEXHME, JUCKYCCHH,
KOMIIBIOTEPHBIX CUMYJISIIUN, pa3dopa KOHKPETHBIX CUTYyalluid, TPYIIOBBIX TUCKYCCHIl) B codeTa-
HUHM C KOHKPETHOW HayYHO-HMCCJIEI0BATENbCKON paboTol B 00xactu xumun. OJHON M3 OCHOBHBIX
aKTUBHBIX ()OpM OOyUYEeHUSI, CBSI3aHHBIX C BEJCHHEM TOTO BUJA (BUIOB) ACSTEILHOCTU, K KOTOPHIM
TOTOBUTCS aCUPAHT (HAYYHO-UCCIIC0BATEIbCKON M HAyYHO-IEIarOTHIeCKOi), SIBIISICTCS CEMUHAP,
K paboTe KOTOpPOro MPHUBJIEKAIOTCS BEIyIIME HCCIENIOBATEId M CHELHATUCTBI-IPAKTUKU, U
SIBIISIOIINIACS OCHOBOM KOPPEKTUPOBKU MHIMBUAYATBHBIX YU€OHBIX IUIAHOB acmupanTta. B pamkax
JTUCIUILIMHBI IPEAYCMOTPEHBI BCTPEUU C POCCUMCKUMU U 3apyO0eKHBIMU yUEHBIMHU.

[TpoBepka mprOOPETEHHBIX 3HAHUI, HABBIKOB M1 YMEHHI OCYIECTBIISIETCS TIOCPEACTBOM OTYE-
TOB aCMHUPAHTOB Ha HAYYHBIX CEMHHAPAX U UHAMBHUIYAILHBIM 00CYXKICHUEM C PYKOBOIUTEIIEM.

6. YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEeIbHOI PadoThl ACIMPAHTOB

Bunbl camocTosTensHON paboThI:

B JIOMAIIIHUX YCJIOBHUSX, B YATATHHOM 3ajie OMOIMOTEKH, HA KOMIIBIOTEPAX C JOCTYIIOM K 0a-
3aM JIaHHBIX U pecypcam MHTepHeT, B 1abopaTopusx ¢ AOCTYIOM K JabopaTopHOMY 00OpyaoBa-
HUIO U Tipubopam.

CamocTtosaTenbHas pa0boTa MOAKPEIUIeTCS Yy4eOHO-METOIUYECKUM U HWH(GOPMAaIMOHHBIM
oOecrieueHreM, BKIIOYAIONIMM YYCOHHUKH, YIeOHO-METOJAMUYECKUE TOCOOUS, KOHCIICKTHI JICKIIHA,
yueOHOe U HaydyHOe pOorpaMMHOe obecrieueHue, pecypcsl HTepHeT.

7. OneHouHble CpeacTea AJid TEKYIIEro KOHTPOJA yCIIEBa€eMOCTH,
l'[pOMe)KyTO‘lHOﬁ aTTeCTAllMHU 10 UTOTraM OCBOCHHUSA JUCHUIIINHBI

Llenb KOHTpOJIA - MOTy4YeHUE UH(POPMALMU O pe3yiabTaTax 00y4eHHs U CTEIeHU UX COOTBET-
CTBUS pe3yjbTaTaM OOYy4EHHUS.

7.1. Tekyuuii KOHTPOJIb
Texymmii KOHTPOJIb YCIIEBAEMOCTH, T.€. IPOBEPKa YCBOEHHs y4eOHOro MaTepuasa, peryisp-
HO OCYILECTBIIsIEMasi Ha MPOTSKEHUU CceMeCTpa. TeKylmuil KOHTPOJIb 3HAHUM yJaluXxcs OpraHu3o-
BaH Kak YCTHbIH rpynmnoBoii onpoc (YI'O).
Texymas camocTosiTeNbHas padoTa acUpaHTa HaIpaBlIeHA Ha YIriyOJIEHHE U 3aKpeIuieHue
3HAHWUM, ¥ pa3BUTHE TPAKTUYECKUX YMEHUN aCIIUPaHTA.

7.2. IlpomMeKyTOYHAS aTTeCTALMS
[IpomexxyTouHast aTTecTanusi OCYMIECTBISIETCS B KOHIIE CEMECTpa W 3aBEpIIacT H3yUYCHHE
JucuuIuHel «Opranndeckas xumus». Gopma arrecraium — 3a4er.

Cnucok BONPOCOB [1Jisl IPOBeAeHUsI TEKYIero KOHTPOJIS M YCTHOI0 ONpoca 00y4Yarouxcs:
1. Tlpupoma XMMHYECKOH CBSI3U B OPTAaHUMYECKUX COSAMHEHUSIX.

2. T'mOpumm3zaius aToMa yriepoja.

3. HMHTepMennaThl OpraHUYECKUX PEaKITH.

4. KunHeTnueckux U TEpMOJMHAMUYECKUNA KOHTPOJIb OPTraHUYECKUX PEaKIuil.



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

KauecTBeHHBIE U KOJIMYECTBEHHBIE 3JIEKTPOHHBIE 3()(PEKThl 3amMecTUTene Ha peaklMOHHYIO
CIIOCOOHOCTH OPTAaHUYECKUX COCTMHECHUH.

[lepexo/iHble COCTOSTHUS, TOBEPXHOCTh U3MEHEHHs] CBOOOIHOW PHEPTUM OPraHUYECKUX peak-
1107078

Teopun KUCIOT U OCHOBAHMIA.

Biistnue pactBopuTeneil Ha CKOPOCTb U PABHOBECUE OPraHUYECKUX PEAKLUN

[TpuHIIUTT TMHEHHOCTH U3MEHEHUH CBOOOIHOM YHEPruu peakuuid. Y paBHenue ['ammera
I'oMOreHHsIi KaTanu3 B OpPraHU4eCKOM CUHTE3E.

MeTamioKOMIUIEKCHBIA U TE€TEPOreHHbIM KaTalu3 B OPraHUYeCKOM CUHTE3E.

Mesxda3zoBblii KaTajan3 B OPraHUYECKOM CUHTE3€.

Knaccugukanust opraHMuecKiX peakluii ¥ peareHToB.

W3omMepus OpraHnuecKX COCIUHEHUM.

. MGTOHBI MOJIYYCHHUA U XUMHNYCCKUC CBOMCTBaA MNpeaAC/IbHBIX YIJICBOJOPOA0B (aJ’IKaHBI, UKJIIO0-

AJIKaHBbI).

MeTo1bl aCHMMETPUYECKOTO CUHTE3A.

MeTo/1bl TOJTyYeHHUsI 1 XMMUYECKUE CBOMCTBA aJIKEHOB U JIUCHOB.

MeTo1bl TOTYyYEHHS U XUMUYECKUE CBOMCTBA aJIKHHOB.

MeToabl OJIy4eHHs] 1 XUMHYECKUE CBOMCTBA apOMATUYECKHUX YIJIEBOJOPOIOB.

MeTo1bl TOTYyYEHHS U XUMAYECKUE CBOMCTBA OJHOATOMHBIX 1 MHOI'OATOMHBIX CIIUPTOB.
MeTo/1p1 TTONTy4YeHUs: U XUMUYECKUE CBOMCTBA KAPOOHUIIbHBIX COEAMHEHUH .

MeTompl MOTy4YeHHUsI U XUMUYECKHUE CBOMCTBA KApOOHOBBIX KUCIIOT.

MeTo/1p1 TTOJTy4eHUs. U XUMUYECKUE CBOMCTBA a30TCOIEPKAILUX COSIMHEHUH (aMUHO, HUTPO).
MeTo1bl TOTYyYEHHS] U XUMAYECKUE CBOMCTBA CEPOCOAEPKAIMX OPraHUYECKUX BELIECTB.
MeToabl OJIy4eHUs] 1 XUMHUYECKUE CBOMCTBA MATH- U IIECTUWIEHHBIX T€TEPOLUKIIOB.
MeTobl OTy4YEHHS, XMMUYECKUE CBOMCTBA U IPUMEHEHUE YIJIEBOOB.

buonoruuecku BaKHbIe COETUHEHUS] — AMUHOKHUCIIOTHI, OEITKH, HYKJIIEHHOBBIE KUCIOTHI.

8. YueOHo-MeToAu4eckoe 1 HMH(OPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI

OcHoBHas JInTepaTypa

1. Wmwmen, 3. OcHoBBI opranudeckoi crepeoxumuu / 3. Mimen. — M.: bunom. Jlabopartopus

3HaHui, 2014. — 703 c.

2. Peyros, O. A. Opraanueckast xumusi: B 4-x 1. T. 1/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun

— M.: bunowm. JlabopaTopust 3Hanuii, 2014. — 567 c.

3. Peyros, O. A. Opraanueckast xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun

— M.: bunowm. JlabopaTopust 3nanuii, 2014. — 623 c.

4. Peytos, O. A. Opranunueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. bytun

— M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 544 c.

5. Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypn, K. Il. Bytun

— M.: bunowm. Jlabopatopust 3Hanuii, 2014. — 726 c.

6. Cmut, B. A. OCHOBBI COBpPEMEHHOIO OPIraHHYECKOTO CHHTe3a. YdeOHoe mocobue /

B. A. Cmur, A. JI. lunsman. — M.: bunoM. JIaboparopus 3nanuit, 2014. — 750 c.

7. Tpasenb, B. ®@. Opranudeckas Xxumus: y4eOHOe mocoOue mius By3oB: B 3-ex 7. T. 1 /

B. ®@. Tpasens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 368 c.

8. Tpamenp, B. @. Opranndeckas xumusi: yaeOHOe mocobOue s By3oB: B 3-ex 1. T. 2 /

B. ®@. TpaBens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 517 c.

9. Tpamenp, B. @. Opranndeckas xumusi: yaeOHOe mocobOme s By30B: B 3-ex 1. T. 3 /

B. ®@. Tpasens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 388 c.

JlomoJiHuTeIbHAS JIUTEpaTypa

1. babkun, B. A. buomacca TMCTBEHHHUIIBI: OT XMMHYECKOTO COCTAaBa JO MHHOBAIIMOHHBIX TIPO-

nyktoB / B. A. babkun, JI. A. OctpoyxoBa, H. H. Tpodumosa; otB. pen. A. A. CeMeHOB;
NpUX um. A. E. ®aBopckoro CO PAH. — HoBocubupck: U3a-so CO PAH, 2011. — 236 c.



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

3. Tomo6okoma, T. B. HekonmeHcHpoBaHHBIE BUIIMHAJIBHBIE TPHUA30JbI: CIpPaB.MOCOOHE /
T. B. l'ono6okoga, JI. . Bepemarus, P. I'. XKuros, B. H. Kimknses; otB. pea. A. U. Cmup-
HOB. — Upkyrck: UT'Y, 2012. — 133 c.

4. Toncansec, K. Hanoctpykrypsl B Onomeauiuue / K. I'oncansec, K. Xans6epmranr, K. Jlo-
pencuH, JI. Haup — M. bunowm. Jlaboparopus 3nanwmii, 2013. — 520 c.

5. T'ycaposa, H. K. Xumus anerunena: Hoseie rnmaBel / H. K. I'ycapoBa, A. 1. Muxaiesa,
E. 1O. llImuar, A. I'. Manskuna. — HoBocubupck: Hayka, 2013. — 368 c.

6. XKayen, XK. buomeramnoopranuueckast xumus / XK. XKayen. - M.: bunom. Jlaboparopus 3Ha-
Huit, 2015. — 496 c.

7. Kosanenko, JI. B. buoxumuyeckre OCHOBBI XHMMHH OHMOJIOTUYECKHM AKTHUBHEIX BCIICCTB:
yaebnoe nocodue / JI. B. KoBanenko. - M.: bunom. Jlaboparopus 3uanuii, 2014 — 229 c.

8. Kysnuenos, H. T. OcHoBsl HanoTexHonoruu: yueoHuk / H. T. Ky3nenos, B. M. HoBotopries,
B. A. Kab6pes, B. 1. Mapronun. — M.: bunom. Jlaboparopus 3Hanuii, 2014. — 397 c.

9. Jlay, A. K. Hano- u 6uokommo3utsl / A. K. Jlay, ®@. Xyceiin, X. Jlagau. — M.: bunowm. Jla-
oopartopus 3Hanui, 2015. — 392 c.

10. PomanoBckwii, b. B. OcHoBBI kaTaym3a: yueOHoe nocooue / b. B. PomanoBckwuii. — M.: bu-
HoM. JIaboparopus 3nanmii, 2015. — 172 c.

11. Peoxonkos, /. M. Hanomarepuansl: yuebnoe nocobue / JI. U. Peokonkos, B. B. JIéBuna,
3. JI. I3umsurypu. - M.: bunowm. Jlaboparopust 3Hanwmii, 2014. — 365 c.

12. CemenoB, A. A. buonoruueckasi akTUBHOCTh NPUPOAHBIX coeamHeHuit / A. A. CeMeHOB,
B. I'. Kapues. — M.: MBO®HII, 2012. — 520 c.

13. CunbBepcreiin, P. Crextpomerpuueckass WIACHTU(UKAIUS OPraHMYECKHX COCIWHEHHN /
P. CunbBepcreitn, ®@. Beocrep, /1. Kumin. — M.: bunom. JlabopaTopus 3nanwmii, 2014. — 557
c.

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

15. Connarenkos, A. T. [lecTUIMIBI B PETYIATOPHI POCTA: MPUKIATHAS OPraHUYecKass XUMUs /
A. T. ConnarenkoB, H. M. Konsinuna, A. Jle Tyan. — M.: bunowm. JlaGoparopus 3HaHUIA,
2014. - 223 c.

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

17. Tutne, JI. lomuno-peakuuu B opranudeckom cunrese / JI. Tutne, I'. bpame, K. 'epuke;
niep. ¢ anri. — M.: bunom. Jlaboparopus 3nanwuii, 2010. — 671 c.

18. Tonctuxos, I'. A. CMomnsHble KHCIOTHl XBOHHBIX Poccun. Xumus, dapmakonorus / I'. A.
Toncrukos, T. I'. Tonctukosa, 3. O. llyns, C. E. Tonctuxos, M. B. XBocto; HUOX um.
H. H. BopoxuoBa CO PAH. — HoBocubupck: Akagemuueckoe uzgarenabctBo «leo», 2011.
-39 c.

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

20. XenpBuHKENb, J[. CricTemMaTHyeckas HOMEHKJIATypa opraHnuueckux coeaunenuit / JI. Xemnb-
BUHKENb. — M.: bunowm. Jlaboparopus 3nanwmii, 2014. — 232 c.

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

22. lumkun, I'. T'. Hanosnektponuka. 3neMeHThI, TprOOPHI, yeTpoiicTBa: yueOHOe mocobue /
I'. T'. umkun, U. M. Arees. — M.: bunowm. JIabopatopus 3xanuii, 2011. — 408 c.

23. DnpmenOpoiix, K. Meramiooprannueckas xumus / K. Dnpienopoiix. — M.: bunowm. Jla6o-
paropus 3HaHui, 2014. — 750 c.

24. YOpoBckas, M. A. XuMust apoMaTHYeCKUX TeTepolUKInYecKux coeaunenuii / M. A. FOpos-
ckas. — M.: bunowm. Jlabopatopus 3uanuii, 2015. — 208 c.



10.

11.

12.

13.

DJIeKTPOHHBbIE pecypchbl
ApuctoBa, H.B. TecToBblli KOHTpPOJb IO KypCy OpPraHMUYECKON XMMMH. YIJIEBOIAOPOJIbI
[DnexTponHbIi pecypc]: yueoHoe mocooue / H.B. Apucrosa, B.I'. Ypsnos, E.H. Odurnepos.
— OnekrpoH. naH. — Kaszans: KHUTY, 2004. — 254 c. — Pexum pgocrymna:
https://e.lanbook.com/book/13336. — 3ar1. ¢ skpaHa.
bepesun, J1.b. ba3oBelif Kypc opraHuyuecKkoil XuMuu [DIEKTPOHHBIN pecypc]: yueOHoe Mo-
cobue / JI.b. bepe3un, O.B. Illyxto, C.A. CeipOy. — DnektpoH. nad. — MBanoso: UT'XTY,
2011. — 168 c. — Pexxum poctyma: https://e.lanbook.com/book/4523. — 3ari. ¢ skpaHa.
bepesun, JI.b. Opranunueckas Xumusi [DJIEKTpOHHBINM pecypc]: ydeOHoe mocobue /
I.b. bepesun, O.B. llyxrto, C.A. Ceip0y, O.U. Koiipman. — DnexrpoH. naH. — CaHKT-
[TetepOypr: Jlanb, 2014. — 240 c. — Pexxum nocryna: https://e.lanbook.com/book/44754.
— 3arJ. ¢ ’KpaHa.
boposnes, 1.B. Opranndeckast XuMusi: TEPMUHBI 1 OCHOBHBIE PEAKIMU [ DJIEKTPOHHBIH pe-
cypc]: yuebnoe nmocodue / U.B. bopoBneB. — DinekTpoH. nmaH. — MockBa: M3gaTenbcTBO
"JIaboparopus 3HaHUI", 2015. — 362 c. — Pexum JIOCTYyTIA:
https://e.lanbook.com/book/70742. — 3ar. ¢ skpaHa.
Bypanrynosa, P.H. Opranuueckas xumusi. AUMKIAYECKUE YTIIEBOJOPOIBI [ DJIECKTPOHHBIN
pecypc]: yuebHoe mocobue / P.H. bypanrynosa, P.®. Kapumosa, M.A. [lerpoBa. — Dinek-
TpoH. naH. — Kazasms: KHUTY, 2016. — 112 c. — Pexum pgocrymna:
https://e.lanbook.com/book/102078. — 3ari. ¢ skpaHa.
byxapos, C.B. XuMus 1 TeXHOJOTUs NMPOJYKTOB TOHKOI'O OPraHUYECKOro CHHTE3a [Jiek-
TPOHHBIN pecypc]: yueOHoe nocodue / C.B. byxapoB. — DnekrpoH. nan. — Kazans: KHU-
TV, 2013. — 268 c. — Pexum nocryma: https://e.lanbook.com/book/73483. — 3ari. ¢
JKpaHa.
Bacunnera, 1.B. OcHOBBI opraHn4eckoil XuMHUH [ DIIEKTPOHHBIN pecypc]: yueOHoe mocodue
/ .B. BacunwseBa, M.A. 3axapenko, 1.B. IIpockyHoB. — JnekTtpoH. gan. — KemepoBo:
KemI'V, 2017. — 72 ¢. — Pexum noctyna: https://e.lanbook.com/book/102672. — 3ari. ¢
JKpaHa.
Bepeskun, A.H. Opranndeckas xumus. Y4eOHOe mocoOue st BBIMOJIHEHHS JTA00PaTOPHBIX
paboT MO CHUHTE3y OpPraHMYECKHUX BELIECTB [DIEKTPOHHBIM pecypc]: yueOHoe mocobue /
A.H. BepeBkun, B.1. Azapos, T.U. Hunosa. — Onexrpon. gan. — MockBa: MI'TY um.
H.3. baymana, 2011. — 39 c¢. — Pexum nocryna: https://e.lanbook.com/book/104638. —
3arJ. ¢ ’KpaHa.
Bepeskun, A.H. Opranndeckas xumus. YueOHOE OCOOHe /ISl BHIIOTHEHUS JTa00paTOPHBIX
paboT O OCHOBHBIM METOJIaM OUYMCTKU U BBIAENIEHUS OPraHMYECKHUX BEIIECTB [DJIEKTPOH-
HBIN pecypc]: yuebHoe nmocodue / A.H. BepeBkun, B.W. Azapos, T.1. Hunosa, I".H. Kono-
HOB. — OJeKTpoH. AaH. — MockBa: MI'TY um. H.O. baymana, 2013. — 33 c. — Pexum
nocryma: https://e.lanbook.com/book/104805. — 3aru. ¢ skpaHa.
Bunocnasckuit, B.A. Oprannueckas xumusi [DIeKTpOHHBIA pecypc]: yuebHoe mocobue /
B.A. Bunocnasckuii, 1.M. OcoBuosa, B.1. AzapoB. — DnektpoH. n1an. — Mocksa: MI'TY
uM. H.D. baymana, 2008. — 56 c¢. — Pexxum nmoctyma: https://e.lanbook.com/book/104624.
— 3ari. ¢ sKpaHa.
BmBkoB, A.A. Opranndeckasi XMMHsi: OCHOBHBIE TIOHATHS [ DJIEKTPOHHBIN pecypc] : yueo-
Hoe nocobue / A.A. BmmBkos, A.B. IlectoB. — DnekTpoH. nan. — ExarepunOypr: Yp®V,
2012. — 188 c¢. — Pexxum gocryma: https://e.lanbook.com/book/98443. — 3ari. ¢ skpana.
BmmBkoB, A.A. Oprannueckass XUMHS: 3aJa4d U YIpaXHEHUs [DJIEKTPOHHBIM pecypc]:
yueOHoe mocobue / A.A. BmmBkoB, A.B. IlectoB. — OnexkTpoH. naH. — ExatepunOypr:
Yp®V, 2015. — 344 c. — Pexxum poctyna: https://e.lanbook.com/book/98413. — 3arm. ¢
JKpaHa.
Henncos, B.Sl. COopHHK 3a/1a4 110 OpraHUYecKoi XUMUU [ DNEKTPOHHBIN pecypc]: yueOHoe
nocobue / B.A. Ilenucos, JI.JI. Mypermkun, T.b. Tkauenko, T.B. UyiikoBa. — DIeKTpoH.
nan. — Cankrt-IlerepOypr: Jlaws, 2014. — 544 c¢. — Pexum pocryna:
https://e.lanbook.com/book/45971. — 3aru. ¢ skpaHa.
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Henucos, B.fl. COOpHUK KOHTPOIBHBIX 3a7aHul 1Mo opranndeckoit xumuu. Y. 3: Apomaru-
YECKUE U TETEPOIUKINYECKHE COCTUHEHHS [DIEKTpPOHHBIA pecypc]: ydeObHoe mocobue /
B.A. lenucos, [.JI. Mypseiikus, T.b. Tkauenko, T.B. UyiikoBa. — DnektpoH. nan. — Ke-
mepoBo: KemI'Y, 2009. — 86 ¢. — Pexum nocryna: https://e.lanbook.com/book/30112. —
3ar. ¢ sKpaHa.

Hpruko, K.A. CemuHapckue 3aHsITHS MO OPraHUYECKOW XUMHUU [DIEKTPOHHBIM pecypc]:
yueOHo-merToanueckoe mocoobme / K.A. Jlpruxko, T.T. Kypsera, C.C. Kpasuosa,
T.H. MatBeeBa. — OnextpoH. naH. — Tomck: TT'Y, 2013. — 80 c. — Pexum nocryna:
https://e.lanbook.com/book/44990. — 3ar1. ¢ skpaHa.

3bikoBa, M.B. Oprannueckas xumus. Knaccudukamnus 1 HOMEHKIaTypa OpraHUYeCKUX CO-
enMHEeHHi [ DneKTpoHHBIN pecypc]: yueObnoe mocodbue / M.B. 3bikoBa, I'.A. XKonobosa, O.D.
[TpumenoBa. — DnektpoH. gaH. — Tomck: Cubl'MYVY, 2014. — 111 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/105885. — 3aru. ¢ skpaHa.

KpasroBa, C.C. Opranudeckas xumus. Yacte 1 [DnexTpoHHBIN pecypc]: yueOHOe mocooue /
C.C. Kpasuona, T.T. Kypsea, T.H. MarseeBa, b.C. Ilpsuikun. — DNekTpoH. gaH. —
Tomck: TT'Y, 2013. — 92 ¢. — Pexum noctyma: https://e.lanbook.com/book/44989. —
3arJ. ¢ ’KpaHa.

KyBummnosa, E.M. Oprannueckas xumusi. KapOOHUIPOU3BOAHBIE YIIEBOIOPOAOB [DIek-
TpOHHBIN pecypc]: yueoHOoe nocodue / E.M. KyBmmnaoBa. — DnexTpoH. naH. — VBaHOBO:
UI'XTY, 2011. — 80 c. — Pexum poctyna: https://e.lanbook.com/book/4530. — 3armn. ¢
JKpaHa.

Kysnenos, JI.I'. Opranuueckas xumusi [DJeKTpOHHBIA pecypc]: yueOHoe mocobue /
J.I'. Ky3uenoB. — DnekrtpoH. nan. — Cankr-IlerepOypr: Jlans, 2016. — 556 c¢. — Pexum
nocryma: https://e.lanbook.com/book/72988. — 3aru. ¢ skpaHa.

JIaGopaTopHBIif MPAaKTUKYM 110 KYypCY OpraHWYeCKON XUMHHU [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue / mox pea. A.M. I'ony6eBa. — DnextpoH. nan. — Mocksa: MI'TY um. H.D.
baymana, 2011. — 40 c. — Pexum nmocryna: https://e.lanbook.com/book/52564. — 3ari. ¢
JKpaHa.

JIuBannos, M.B. Oprannueckass Xxumus. 3aJauu Mo OOIIEMY KypCy C pELICHUSIMHU : B 2 4
[DnekTpoHHBI  pecypc]: ydyeOHoe mocobue / M.B. JluBanuos, [.C. 3aiiuesa,
JL.W. JIusannosa, H.C. I'ymokuna ; mox pen. H. C.3edupoBa. — DnekTpoH. maH. —
Mocksa: UznatensctBo "JlaGopatopus 3uanuit", 2015. — 258 c. — Pexum poctyna:
https://e.lanbook.com/book/84111. — 3aru. ¢ skpaHa.

JIuBanuos, M.B. Opranuueckas xumus. 3ajiauu 1o o0IemMy Kypcy ¢ pemeHusMu : B 2 4. 11
4y [OnexktpoHHbIli pecypc]: yuebHoe mnocobue / M.B. JluBanmnos, I'.C. 3aiiuesa,
JL.W. JIuBanuoBa, H.C. I'ymokuna ; mox pen. H. C.3edupoBa. — DnekTpoH. gaH. —
MockBa: UznarensctBo "Jlaboparopust 3nanuit", 2015. — 717 c¢. — Pexum npocryna:
https://e.lanbook.com/book/84112. — 3aru. ¢ skpaHa.

Opranuudeckast XUMHsl [DIEKTPOHHBIN pecypc]: yueOHOo-MeToaudeckoe nocodue / coct. T.
H. I'puienkona, I'. E. CokonoBa. — DnektpoH. naH. — Kemeposo: KemI'V, 2015. — 115
c. — Pexum gocryna: https://e.lanbook.com/book/80075. — 3ari. ¢ sxpaHa.

Oprannyeckast Xumust [ DIeKTPOHHBIN pecypc]: yueOHo-MeToquueckoe nmocoodue / coct. C.C.
Kpasmora, T.H. MarBeeBa. — Onektpon. gan. — Tomck: TT'Y, 2015. — 44 c. — Pexum
nocryma: https://e.lanbook.com/book/80212. — 3aru. ¢ skpaHa.

[Ipecc, 1.A. OCHOBBI OPTaHHYECKOW XUMHHU JIJISI CAMOCTOSATEIBHOTO U3yYeHUS [ DJIEeKTPOH-
HBI pecypc]: yueOHoe mocobue / M.A. Tlpecc. — Dnektpon. gan. — Cankr-IlerepOypr:
Jlanw, 2016. — 432 c. — Pexum nmoctyma: https://e.lanbook.com/book/71727. — 3arm. ¢
9KpaHa.

PeyrtoB, O.A. Oprannueckas xumus. B 4 4. Y. 1 [Onexrponnsiii pecypc]: yaeonuk / O.A.
Peyros, AJI. Kypu, K.Il. bByrua. — Dnekrpon. gan. — Mocksa: U3narensctBo "Jlabopa-
topus 3Hanui", 2017. — 570 c¢. — Pexxum nmoctyma: https://e.lanbook.com/book/94167. —
3ari. ¢ sKpaHa.

PeyroB, O.A. Opranuueckas xumus. B 4 4. Y. 2 [DOnektpoHHblil pecypc|: yueOHHK /
O.A. Peyros, AJL. Kypu, K.II. bytun. — 3Onekrpos. nan. — Mocksa: U3narensctBo "Jla-



N

O6opaTopus 3HaHUN", 2017. — 626 C. — Pexum JoCTyma:
https://e.lanbook.com/book/94168. — 3ar. ¢ skpaHa.

28. PeytoB, O.A. Oprannueckas xumus : B 4 4. U. 4 [DnekTpoHHBIH pecypc]: ydeOHHK /
O.A. Peyros, A.JI. Kypu, K.II. Bytun. — OnexkrpoH. naH. — Mocksa: U3natensctBo "Jla-
OopaTopus 3HaAHUN", 2016. — 729 C. — Pexum JIOCTyMa:
https://e.lanbook.com/book/84139. — 3aru. ¢ skpaHa.

29. PomanoBckuii, b.B. OcHOBBI KaTtanmza [DIeKTpOHHBIA pecypc]: ydeOHoe mocobue /
b.B. PomanoBckuii. — OnekTpoH. aaH. — MockBa: M3narensctBo "Jlaboparopus 3HaHuit",
2017. — 175 c. — Pexum pocryma: https://e.lanbook.com/book/94126. — 3ari. ¢ sxpana.

30. TpaBenb, B.®. Opranndeckas xumusi. B 3 1. T. 1 [DnekTpoHHbIi pecypc]: yueOHOe moco-
oue / B.®. TpaBenb. — DnekTpoH. gaH. — Mocksa: M3narensctBo "Jlaboparopus 3naHmii",
2015. — 401 c. — Pexxum pocryma: https://e.lanbook.com/book/84108. — 3ari1. ¢ skpana.

31. TpaBenb, B.®. Oprannueckas xumus. B 3 4. T. 2 [DnekrpoHHbII pecypc]: yaeOHOE Mmoco-
oue / B.®. TpaBenb. — DnekTpoH. n1aH. — Mocksa: U3natenscTBo "JlabopaTopust 3HaHuiA",
2015. — 550 c. — Pexxum nocryma: https://e.lanbook.com/book/84109. — 3art. ¢ skpaHa.

32. TpaBenb, B.®. Oprannueckas xumus. B 3 1. T. 3 [DnekTponHbIi pecypc] : ydaeOHOE TIOCO-

6ue / B.®. TpaBenb. — OnekrpoH. nan. — Mocksa : M3garensctBo "JlabopaTopus 3Ha-
nuit", 2015. — 391 c. — Pexum gocryma: https://e.lanbook.com/book/84110. — 3arm. ¢
JKpaHa.

33. Xenesuna, O.I'. Oprannueckas xumus. [lonudyHKIMOHANBHBIE TPOU3BOIHBIE YIIIEBOJOPO-
noB [DnexTpoHHBI pecypc]: yueOHoe mocobue / O.I. Xenesuna, A.C. Mamscoa, C.A.
CoipOy. — OnextpoH. gan. — UBanoso: UI'XTY, 2016. — 97 c¢. — Pexum noctyna:
https://e.lanbook.com/book/96111. — 3aru. ¢ skpaHa.

34. [lTabapos, FO.C. Oprannueckast xumust [InekTpoHHbIN pecypc]: yuebnuk / FO.C. IlabGapos.
— DOnekrpoH. mpaH. — Cankr-IlerepOypr: Jlans, 2011. — 848 ¢. — Pexum pocryma:
https://e.lanbook.com/book/4037. — 3ari. ¢ skpaHa.

35. [umyns, A.H. Kype sneknuii mo opraHu4eckoid XUMUU [DIIEKTPOHHBIN pecypc]: yueOHoe
nocobue / A.H. llunyns, FO.A. besruna, E.B. Bonocosa, E.B. IlamkoBa. — DnekTpoH.
man. —  CraBponons: CtI'AY, 2014, — 116 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/61142. — 3ar. ¢ sxpaHa.

36. FOpogckasi, M.A. OCHOBBI OpraHU4eCKON XUMHH [ DIIEKTPOHHEIN pecypc]: yueOHoe mocobue
/ M.A. FOpogsckas, A.B. Kypkun. — DnextpoH. naH. — Mocksa: U3narensctBo "Jlabopa-
topus 3Hanun", 2015. — 239 c¢. — Pexxum nmoctyma: https://e.lanbook.com/book/66365. —
3ari. ¢ sKpaHa.

HNurepHer-pecypcesl
Taylor &Francis (>kypHabl H3/1aTE/ILCTBA)
American Chemical Society
Thieme Chemistry
Wiley Online Library
Royal Society Chemistry
Springer
Sci Finder (Chemical Abstracts Service)
Web of Science
Pedeparusnas 0a3a ganneix ['TIHTE CO PAH
E-library
9BbC «M3marenbpcTBO «JIaHby

9. MaTepunanbHO-TeXHH4YeCKOe o0ecrieyeHrne y4eOHOH TUCHUIIINHBI

I[J'ISI OCBOCHHU: MMPOrpaMMbl 06y‘-IeHI/I$I " JUIS BBIITOJIHCHUSA HAYYHO-UCCICAOBATCIBCKUX pa-
00T 1o TeMe AUCCEPpTALUN KAXKIOMY ACIIMPAHTY NPEAOCTABIICHO MHANBUAYAJIbHOC pa6oqee MECTO,
06opyz[013aHHoe HpI/ITO‘{HO-BBIT}I)KHOI‘/’I BCHTI/IHHHI/Ieﬁ, BOOOIIPOBOAOM, BOOAOOTBCACHHUECM, BO3AYXO-
BOJOM. ACHI/IpaHTI)I HMCIOT BO3SMOXXHOCTDb HMCIIOJIB30BaTh MaTCPpHUAJIbHO-TCXHUYCCKUE CPEACTBA Jia-


http://taylorandfrancis.com/
https://pubs.acs.org/journal/jacsat
https://www.thieme.de/en/thieme-chemistry/home-51399.htm
http://onlinelibrary.wiley.com/
http://www.rsc.org/
http://www.springer.com/gp/
https://www.cas.org/products/scifinder
https://webofknowledge.com/
http://www.prometeus.nsc.ru/mba/db.ssi
https://elibrary.ru/
https://e.lanbook.com/

OopaTopuii, B KOTOPHIX BBITOIHSIIOT KBATM(PUKAIMOHHBIE W JTUCCEPTAIIMOHHBIC pabOThI (OpPTrTeXHU-
Ka, PEaKTHBBI, pACXOJHBIC MaTepUabl, JabopaTopHas MOCy/a, H3MEPUTEIHLHOE 000pYI0BaHHKE).

OcHOBY MaTepuaIbHO-TEXHUUYECKON 0a3bl MHCTUTYTa COCTABJISAIOT ABa IU(GPOBBIX MYIbTH-
sanepubix Oypre-criekrpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKHI AHU(PPAKTOMETP
Bruker D8 ADVANCE, pentrenoBckuii nudpakromerp D2 PHASER, undpakpacubiii Oypbe-
cnektpometp Vertex 70 ¢ Paman npucraBkoii, nadpakpacusiii @ypre-cnekrpomerp Excalibar HE
3100 Varian, muxpoananusarop Flash EA 1112 CHN-O/MAS 200, mukpoananuzarop Termo Flash
EA 2000 CHNS, BOITP-cnextpomerp ELEXSYS E580, ycraHoBKa HAaHOCEKYHIHOTO UMITYJIBCHOTO
doTonuza, xpomaromacc-cnekrpomeTp QP-5050A, xpomaTomacc-criektpomerp Agilent 5975 ¢ xu-
Muueckor nonuzanuent, TanaeMubiii TOF/TOF macc-cnexktpometp Ultra Flex, anexkTpoHHBI MUK-
pockomn TM 3000 Hitachi, cnextpodayopumerp FLPS920 Edinburg Instruments, Y®/BU/-
criektpomerp LAMBDA 35 u nusnskomeTtp.

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