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1. Hepe‘leﬂb TEM IJIA MOATOTOBKH K KAHAUJIATCKOMY 3K3aMEHY
BBeaenue

Hacrosmas nmporpamma 6a3upyeTcsi Ha OCHOBOIOJIArarolluX pas/ienax OpraHu4ecKol XumMum,
BKJIIOYAsl TEOPETUUECKHE MTPEICTABICHUS O IPUPOIE XMMUUECKUX CBSI3€H U JIEKTPOHHOM CTPOEHUU
OpPraHUYECKUX COEJUHEHUH, METOAbl CHUHTE3a OPraHWYECKUX COEIUHEHUH, pEaKIMOHHYIO
CIOCOOHOCTh OpPTaHWYECKHX COCTUHEHHUH, (PU3MUYecKre METOAbl HUCCIEAOBAaHHS CTPYKTYPbl W
3JIEKTPOHHOI'O CTPOEHUS OPraHMYECKUX COCTUHEHUH.

|. 3aKOHOMEPHOCTH CTPOEHHS M PEAKIIMOHHOTO TOBEeHHs OPTaHNYeCKHX COeTHHEeHUI

XuMuYecKas CBsi3b U CTPOEHHE OPraHUYECKUX COeTUHEHU I

CoBpeMeHHbIE NPEJCTaBICHUS O MPUPOAE XHUMUYECKOM  CBSI3U.  DJIEKTPOHHBIE
IIPEJCTaBICHUS O MpUpOJe cBA3el. Tunbl cBs3el B opranmdeckoil xumuu. ['ubpuausanus aroMoB
yIIepojaa U a30Ta. DIEKTPOHHBIE 3P PEKTI. DIEKTPOOTPUIIATEIIEHOCTh ATOMOB U TPYIIIL.

OCHOBHbIE TIOJIOKEHHMSI KBAaHTOBOM XUMHH. ATOMHBIE M MOJIEKYJIApHbIE OpOUTAIH.
[Mpubmmxerne MO-JIKAO. Meton MO Xiokkenst u 0oJiee CTpOrne KBAHTOBO-XUMHUYECKUE METOIBI
pacuera. [loHsATHE O NOTYIMIUPHUUECKUX METO/IaX, OCHOBAHHBIX Ha MpubmmkeHun Xaptpu—doxka
(MNDO, AM1, PM3 u np.). Meroasr ab initio. Merox ¢ynkimonana miotHoctu (DFT).
KomnpomuccHble 1MoaxoApl  (JOKAJU30BaHHBIE CBSI3M, T'MOpUIM3aAlMsl, YaCTHUYHBIH  yder
JEOKAIM3AIIMY JIEKTPOHOB Ha MIPUMEPE G -TT -TIPUOJIMIKEHUS).

Teopust Bo3mymenuit MO. Bo3myuieHuss nepBoro U BTOpOro mnopsiakoB. HWHOEKch
PEaKIMOHHOM CIOCOOHOCTH. MeTo | TpaHUYHbIX OpOuTaeid. 3apsA0Bblid U OpOUTAIBHBIN KOHTPOIIb
OpPraHWYECKUX PEAKLUM.

ITonsatue o pezoHaHce (CONMPSKEHUH) B KJIAaCcCUYEeCKON U KBaHTOBOM xuMuu. ConpsikeHue B
merone MO Xiokkensa. Konmenmusi apomaruunoctu. IlpaBuno Xrokkens. Me3onoHHBIE
COEUHEHMS. AHTHAPOMAaTUYHOCTD.

Crepeoxumus. IIpocTpancTBeHHOE CTpoeHHE OpraHMuYecKux Mousekyn. IlpocrpancTBeHHOE
B3aMMOJICIICTBUE HECBSI3aHHBIX aTOMOB M IPYII, BaH-/€P-BAaaJIbCOBBI PAIUYCHI.

[TonsTre o KoHpopMaIK MOJEKYJbl. BpamieHrne BOKpyr cBsizel: BETUYMHBI 1 CUMMETPHS
NOTEHIMATbHBIX OapbepoB. DakTophl, ONpeneNsouIe >HEepPrut0 KoHpopMmepoB. Brusaue
3¢ (deKToB compspKeHHs: Ha cTabuiIbHOCTh KOoH(opMmepoB. HoMmeHkiiatypa koHpopMeEpoB. YTiioBOE
HanpspKeHWE W Jpyrue THUIbl HANpsDKEHWs B LUKIMYECKMX cuctemax. CpegHue LMKIbBI U
TpaHCAHHYJIAPHBIE B3aUMOJIeHCTBUS. VIHBepCus IIMKIIOB U a30TCOAEPKAIINX COSTUHEHHH.

CBs3b KoHpoOpManMu U peakuoHHOH crnocoOHocTH. Ilpunnun Kepruna—I ammera.
Crepuueckuii W CTEPEOINEKTPOHHBIM  KOHTpPOJib  peakiuil.  CTepeoceneKTUBHOCTh U
cTepeocnenu(PUIHOCTb.

[IpocTpaHCTBEHHOE CTPOEHHME ATHJIEHOBBIX M JIMEHOBBIX cucTeM. HoMeHkiaTypa
reoMeTpruecKux nzomepoB. Konpopmarius 11eHOB U TPHEHOB. ATPONIOU30MEpHSI.

OHaHTHOMEpHUS. ACHUMMETPUS M XUPAJIbHOCTb. OKBUBAJCHTHbIEC, OSHAHTUOTOIHBIE U
JMacCTEPEOTONHBIE TPYIIIBL;, UX NPOSBIECHUE B XUMUYECKOM IOBEIEHUU MOJIEKYJ] B XMPAJIbHBIX U
axupainbpHbIX cpenax u cnekrpax JAMP. Homenknatypa onTudeckux aHTunonoB. Heyrieponnsie
aTOMBI KaK IEHTPbI XUPATbHOCTH.

CriocoObl TONy4eHHUs] U pa3jeieHus] SHaAaHTHOMepoB. OnTHyecKass YUCTOTa U METOJbI ee
ompenenenus. OrmnpeneneHue aOCOMIOTHOM W OTHOCUTENbHOW KOoHurypauuu. IlonstHe o
JUCTIEPCUU ONITUYECKOTO BPAIICHUS U KPYTOBOM JUXPOU3ME.



OO0ume NpUHIUNBI PEAKIUOHHON CIOCOOHOCTH

Knaccudukanms peakiuii mo iy oOpa3oBaHUs M pa3pbiBa CBA3EH B TMMUTHPYIOIICH
CTaJMH, 110 TUITY peareHTa 1 0 COOTHOLIEHUIO YUCIIa MOJIEKYJ PeareéHTOB U IIPOYKTOB.

Teopus mnepexoJHOro COCTOSHMS. [ MIEPHOBEPXHOCTh MNOTEHIMAIBHOW  SHEPIHUH,
KOOpJAMHATAa M SHEPreTUYecKuid nmpodmib peakiuu. TepMoIuHAMUYECKUE MapaMeTpbl aKTUBAIHH.
Kunernueckue ypaBHEHUsS OCHOBHBIX THIIOB peaklUMil. MeTolbl 3KCIIEPUMEHTAIbHOTO HU3y4YEHUs
KMHETUKM M MEXAaHHU3MOB peakuuid. MeToJl cTaluoOHapHOro cocTosiHus (nmpuHuun bopeHmnTeiiHa).
[Toctynat XsMMoHa.

OMOUpUYecKuid (IKCTpaTepPMOAMHAMUYCCKUI) MOIXOA K PEaKIHOHHOW CIOCOOHOCTH.
Koppensinonnsle ypaBHEHUS, NPUHIUI JTUHEHHOCTH CBOOOAHBIX 3Hepruil ['mbb6ca. YpaBHeHus
I'ammera u Tadra. CBsi3p mapaMeTpoOB KOPPETSIIUOHHBIX YPaBHEHHH ¢ MEXaHHU3MOM PEaKIuil.
[Mpunnun XKMKO; ero o6ocHoBaHHE Ha OCHOBE TeopuH BosmyieHuit MO.

KonnuectBeHnHas Teopust Kucinor u ocHoBanuii. Kucnorsl bpencrena u JIsrouca. Kucinorso-
ocHoBHOe paBHoBecue. Ilonstue pH. Kunernueckas u TepMOAMHAMUYECKAs] KHUCIOTHOCT.
Vpasuenue bpencrena. O6muii u crienupuueckuii KUCIOTHO-OCHOBHBIN KaTanu3. CynepKUCIOTHI.
Oynkuuu kucinotHoctu. Ilocrynar I'ammera.

Bnusiaue cpenpl Ha CKOpPOCTH M paBHOBECHE OpraHMueckux peakmmii. Cnemmduueckas u
Hecneruduyeckas (yHuBepcanbHasi) coibBanusa. Kierounsnii 3ddext. Bomopoanas cBs3b.
Krnaccudpukanus w mkaasl mapaMeTpoB pacTBOpHTENCHH. BrusHue conbBalyu Ha CKOPOCTH U
paBHOBECHE OpPraHMYECKUX peakiuid. YpaBHeHus YunHctedHa u ['pronBanbaa, Konnens-Ilanbma.
KucnorHocts ¥ OCHOBHOCTh B Tra3oBod (aze. Acconuanusi MOHOB. THIIBI HMOHHBIX Hap u
JI0Ka3aTesibcTBa MX CYUIECTBOBaHUA. BiMsHue accoluanuu HOHOB Ha MX PEAKIMOHHYIO
criocoOHOCTh. YpaBHeHue Axpu. Mexdasnbiii karanm3. KpayH-3Qupbl, KpUNTaHIbl, MOIAHIH,
KaTaau3aTopsl Mex(azHoro nepexoca. [lonsaTre o cynpamoneKyaspHOR XUMHH.

OcHoBHble TuUMBl uHTEepMeaunatoB. KapOeHueBvie HOHBI (KapOokaTHOHBI). [ 'eHeparus
KapOOKaTMOHOB B pacTBOpax M B ra3oBoi ¢asze. BiuusHHe CTPYKTYpHBIX M COJIbBATallMOHHBIX
(akTOpoB Ha CTaOWIBHOCTH KapOokaTHOoHOB. (CTpoeHwe KapOokaTHOHOB. [lonsTHE O
HEeKJIacCU4ecKuX MoHaX. OCHOBHBIE THIIBI peakiuil KapOOKaTHOHOB U 0OJACTH UX CHHTETUYECKOTO
ucnosib3oBaHus. CKeneTHble NePEerpynnupoOBKY U THIPUAHbIE CIBUTH B KapOOKaTHOHAX.

Kap6anunonsl 1 CH-kucnotsl. Bnustaue cTpykTypHbIX U 3¢ (PeKTOB cpeibl Ha CTaOMIIN3aLUI0
kap6aHnoHOB. OCHOBHbIE peaklud KapOaHHMOHOB, AHMOHHBIE MEPETrPYNIUPOBKU. AMOUJECHTHBIE U
MOJIU/IEHTHBIE aHUOHBI. KapOeHbl. DNeKTpoHHasi CTPYKTYpPa, CUHIJIETHOE U TPUILIETHOE COCTOSIHUE
KapOeHOB. MeToapl reHepalud KapOEHOB M MCIOJNb30BAaHME HMX B OPraHMYECKOM CHHTE3E.
HutpeHnsl, ux reHepanus, CTpOEHUE U CBOMCTBA.

CBoOOJHBIE paAMKalbl U  HOH-paAMKalbl. MeToabl TE€HEpUPOBaHUS  PaJAUKAIIOB.
DJNEeKTPOHHOE CTpOEHHE U (aKTOPhl CTAOMIM3aLMU CBOOOAHBIX paaAMKaioB. THUMBI CcTaOMIBHBIX
cBoOOHBIX pamukanioB. OcHoBbl MetonoB DIIP u XIIA. Katuon- u anmon-paaukansl. MeToss
TEeHEpUPOBaHUs MU cBOWCTBA. OCHOBHBIE DPEAKIUM HOH-paJuKaloB. KOMIUIEKCHI € NEPEHOCOM
3apsna.

OcHOBHbIE THUIIBI OPraHUYECKUX PeaAKIUi U UX MeXaHU3MbI

HykneodunbHoe 3amemienue B anudaruuyeckom pany. Mexanusmsl Sn1 u Sn2, cMelaHHbIH
MOHHO-TIAPHBIM MeXaHu3M. BnusHHe CTpyKTyphl cyOcTpaTa M MOJSPHOCTH pPAcTBOPUTENS Ha
CKOPOCTM M MEXAHMU3M peakUuuu. AHXUMEPHOE COJIEHCTBUE M CHHAPTETHUUYECKOE YCKOPEHHUE,
ydyacTU€ COCEIHUX TIpyMN, TMEeperpynnupoBKHd B XO0J€ HYKICOPHUIBHOTO  3aMEelIeHHUS.
Koppemnsuunonnsie ypasHenus CysitHa—CkoTTa 1 DaBapca.

HyxneodunbHoe 3amenienre npu KpaTHON yriaepoA-yIriiepoJHON CBSI3U U B apOMaTHUYECKOM
anpe. TUIHYHBIE MEXaHU3MBI HYKIEO(HILHOTO 3aMEIIeHHs Y SP2-THOPUIHOTO aToMa YIIepoa.
BununpHplii kaTHOH. MOHO- U OMMOJIEKYJISIpHBIE HPOLECCHl HYKJICO(PHUIBHOTO 3aMelieHHs B
apomaruueckoM psay. Karanmus mnepexomanbiMu Metamiamu. HykneoduinbHoe 3amerieHue B
HUTPOMPOU3BOIHBIX OeH3oisa. HykneodpunpHoe 3aMenienne Boopoaa (BUKaApUO3HOE 3aMEIICHHE).



Kommnekcel Meitzenxelimepa. HykneodunbHoe 3amMerieHne B apOMaTHUECKUX TIeTEPOLUKIIAX.
Kune-3amernenue.

DnexktpoduabHOE 3aMelieHrne y atoMa yriepoaa. Mexanusmsel 3amernienust Sgl, Sg2, Sel.
HyxneodunbHbli KaTanus3 31eKTpOGUIBHOTO 3aMellleHus. BinusHue CTpyKTypel cyOcTpara u
3¢ (}eKToB cpeapl Ha CKOPOCTh M HANpaBJIICHWE peaknuid. 3aMelieHue y OJePUHOBOrO aToMa
yriepoja U B apoOMaTUYECKOM KoJjblle. ['eHepupoBanue 31eKTpoduiabHbIX peareHToB. [IpaBuia
OpPHEHTAIlMM M HMX MOJICKYJSIPHO-OpOUTANbHAs HWHTEpHpeTanus. DISKTPOPHIbHOE 3aMelIeHue
JOpyTUX TPyI, KpoMe Bogopoaa. Unco-3amemenue. Kunernueckue n30TonHbie 3PHEKThI.

Peakuun AJIMMUHUPOBaHUS (oTmienueHus). MexaHu3mbl reTEPOJIUTUIECKOTO
smumunupoBanust E1 u E2. Crepeosnexktponnsie TpeboBaHus u crepeocnenudpuuHocts npu E2-
NIMMHUHUAPOBAHUU. TepMUYECKOE CUH-3IMMUHUPOBAHHUE.

[IpucoeauHenre 1O  KpaTHBIM  YIJIEPOJ-YIJIEPOIHBIM  CBSI3IM.  DNEKTpOodUIbHOE
npucoenuHenrne. CuibHble U ciaaldble dIEKTPOPHIIBI, MEXaHU3M U CTEPEOXUMHS MPUCOCTUHEHUS,
pEeruo- u CTepeoceneKTUBHOCTh peakuuid. [Ipucoeaunenue k conpsbkeHHbIM cuctemaM. Katrnonnas
nonuMmepusanus  onepuHoB. HykneopwmnbHoe mpucoequHeHHe 1O KpaTtHeIM cBsizsim  C=C.
Mexanu3m mporecca. BnusiHue cTpykTypbl Hykieoduina u cybctpata U 3¢ (heKkToB cpeabl Ha
CKOpOCTh M HampasJieHHue peakiun. Peakuus Muxasis. AHHOHHAs TOJTMMepHU3aIis oe(ruHOB.

HyxneodunpHoe mpucoennHeHue K KapOOHWIBHON TpyIIe: MPUCOCTUHEHHE OCHOBAHUU,
BKJIIOYAas KapOaHUOHBI, METAUIOPraHWYeCKUX coeauHeHud. Peakumss Awnpu. KucnotHeii u
OCHOBHOM KaTajlu3 MpUCOeNUHEHUs. EHonam3auus anpJerujioB M KETOHOB. MexaHu3m
sTepudUKaK KUCIOT W MoNy4deHue aneranei. KoHaeHcanmuu KapOOHWIBHBIX COCAMHCHHM,
KapOOHOBBIX KHUCIIOT U UX MPOU3BOAHBIX. HykineodunbHOE MprCcOeMHEHHE K allbJl- 1 KETUMUHAM U
KapOOHUI- MIMMOHUEBBIM HOHaM (peakuus MaHHMXa).

[leperpynnupoBku B KapOOKAaTHOHHBIX UHTEpMearaTax. Knaccudukanus
NEepEerpynnupoBOK: MHHAKOJIMHOBAs M PETPONMHAKOIMHOBasA, MeperpynnupoBka JleMbsHOBa.
IIeperpynnupoBka Barnepa—Meliepselina. IleperpynnupoBku ¢ Murpanuesd K aromy asora
(l'opmana, Kyprmyca, bekmana). Peakiust baitepa—Bunnurepa.

PagukanpHble W = HMOH-paJMKalbHBIE PEAKLUUM  IPUCOCIAMHEHUS, 3aMEUICHUS U
anuMuHKpoBaHus. llenHble pagukanbHble peakuuu. [lonmmepuszanus, TeroMmMepu3alus, pPeaKkiuu
aBTOOKHCIICHHsI. VIHTHOUTOPBI, MHUIMATOPHl M MPOMOTOPHI LEMHBIX peakuuid. Penokc-peakium.
DNEeKTPOCUHTE3 OPraHUYECKUX COEAMHEHUH.

MornekyisipHble peakuuu (yuc-mpanc-u30MEepU3alMs, pacrnajg MOJEKYJd, pa3MbIKaHHUe
ukioB). KoapkTaTHble peakuuu.

CornacoBannble peakiuu. KoHuenmus coxpaHeHus opOMTalbHOW CUMMETPUU U TpaBUiia
Byasopaa—l'opmana. DNEKTPOLMKIMYECKUE  PEAKIUH, CUTMATPONHbIE MEPErpyNnInupOBKH.
[Mepunuknmuueckue  peakuuu  (2+2) wu  (2+4)-uukinonpucoenuHeHus.  1,3-aumnonsipHoe
LUKJIONPUCOEITUHEHUE.

JIBOMCTBEHHAas: peaKIMOHHAs CIIOCOOHOCTb M TayTOMEpHUS OPraHWYEeCKUX COEAMHEHUI.
[IporoTponHble U curMarpornHeie neperpynnupoBku. Ilpasuno KopuOmoma. Kero-eHonbHOe
paBHOBecue. HuTpocoeniMHEHUS W HUTPOHOBBIE KHUCIIOTBI, HUTPO30COCAVHEHHMS M OKCHUMBI.
MerammoTponusi.

OcHOBBI (POTOXMMHN OPraHUYECKUX coeAMHEHUH. CHHITIETHBIE M TPHUILIETHBIE COCTOSHHUS,
bayopecieniius u  ¢GochopecleHnus, WHTEPKOMOMHAIMOHHAsT KoHBepcus. OCHOBHBIE THIIBI
(boToxuMHUecKuX peakuui. SIBnenue Gporoxpommusma.

IIpuHUMOBI COBPEMEHHOI0 OPraHMYeCKOro CHHTE3a M YCTAHOBJICHUSI CTPOCHUA
OPraHUYecKuX coeUuHEeHU

Br16op ontuManpHOTrO myTH cUHTE3a. [I[puHIMT peTpocuHTeTHYeCKOro aHanu3a. JInHeiHbIe
U KOHBEPrE€HTHbIE CXeMbl CHHTe3a. CHHTOHBI W CHHTETHYECKHE HSKBUBAJICHTHI. 3aluTa
(YHKIIMOHATBHBIX TPYII. MeTOAbl BBEACHHS U YIAICHUS 3aIIUTHBIX TPYIIIL.

OCHOBHBIE yTH TOCTPOEHHUSI YIJIEPOJTHOIO CKEJIETA.



Metonabl BBEACHUS BaXHEWIIMX (PYHKIMOHAIBHBIX TPYIN W IMyTH MHEpexofa OT OJHHX
(GYHKIMHA K IPYTUM.

DIeMEeHTOOpraHnYecKue coeluHeHHus (mpou3BoaHble (ocdopa, Oopa, KpeMHHUS, MEAH,
JIMTHS, MarHus, 0JI0Ba) B OPraHMYECKOM CHHTE3€. MeTalJIOKOMIUIEKCHBIN KaTallu3.

Hcnonp3oBaHne XUMHUYECKMX W (PU3HKO-XMMUYECKMX METOJOB JUIsl yCTAaHOBJICHHUS
CTPYKTYpBHI Opranmueckux coeauHeHuid. Cnektpockonuss SAMP, OJIIP, xkonebarenpHas u
AJIEKTPOHHAs] CIIEKTPOCKOINMSI, Macc- U XpoMaTo-Macc-CIIEKTpPOMETpHUs. [a30)KMIKOCTHas H
KHUJIKOCTHass  Xxpomartorpadusi, HOHOOOMEHHas M  TeJIbIPOHMKAIOIAs  Xpomarorpadus,
anekTpoopes. PEHTreHOCTPYKTYpHBIN aHaIu3 U AneKTpoHorpadus. Pegpakromerpusi.

OcobeHHOCTH 00OpYAOBaHUS M METOAMKHM IPOBEAEHUS peakuuil B rerepodasHbIX U
rereporeHHbix cuctemax. CoBpeMEHHbIE METOJbl OOpabOOTKM PEaKIUOHHBIX MAacC, OYUCTKH U
BbleNIeHUsT  NpoAykToB. IlpoBenenme peakumii Ha  TBepAbIX HocuTemsaX. [IpuHLMIBI
KOMOWHATOPHOH XUMHH.

TexHuka 0e30maCHOCTH U 3KOJIOTHYECKHE MPOOJEMBbl OPraHUYECKOro CHUHTE3a. «3eseHas
xuMush». TepMOXUMUS OpraHU4YeCKUX peakiuuid. TerioBoi B3pbIB.

Il. CunTeTHYecKue METOAbI B oprannquKoifl XMMHMH M XUMHYECKHE CBOMCTBA cOeMHEHMII

AJIKaHBI

Mertoabl CHHTE3a: TUIAPUPOBAHUE HENPEIENbHBIX  YIJICBOJOPOJOB, CHHTE3 yepes
JUTUIIMAIKWIKYTIPaThl, AJIEKTposn3 cojeil kapOboHoBbix kuciaoT (Konnbe), BoccraHoBieHue
KapOOHWJIbHBIX COEJUHEHUH.

Peakium ankaHOB: raJloreHUPOBaHNUE, Cyab(hoxiaopupoBanue. CeIeKTHBHOCTD PaluKaIbHBIX
peakiuMii ¥ OTHOCHTENbHas CTa0WJIBHOCTh  AJKWIbHBIX  paaukainoB. Tepmuueckuét u
KAaTQIATHYECKUH  KpekuHT. VoHHBIE  peaknum  aJKaHOB B CYNEPKHCIBIX  Cpenax
(tefiTepoBOIOPOIHBIN OOMEH U TaJOT€HUPOBAHUE).

[uknoankanel. MeToapl CHHTE3a H  CTPOCHHE I[HKIIONPOINAHOB, IHMKIOOYTaHOB,
IUKJIONEHTAaHOB M IMKJIOrekcaHoB. CHHTE3 COEIMHEHMH €O CpeAHMM pa3MepoM IHMKJIa
(aumonHOBast KOHIeHcanwus). TUIBI HANPSDKEHUS B IUKJIOANKAHAX M UX TO/Ipa3/ieiieHne Ha Majlbe,
cpeaHue M Makpouukibl. KoHpopManMOHHBIN aHAMU3 IMKIOTeKCaHa, MOHO- M JU3aMEIEHHBIX
[IUKJIOTEKCAHOB; aKCHAIIbHBIE U DKBATOPHAJILHBIE CBSI3U. BiusiHIE KOHPOPMAIMOHHOTO TTOJI0KEHHUS
(GYHKIMOHATIBHBIX TPYII HAa UX PEAKIMOHHYIO CIIOCOOHOCTH B psAY HNPOM3BOJHBIX IMKJIOTE€KCAaHA
Ha TIPUMEpE peakIuii 3aMelleHHs], OTIICTIICHUS W OKHUCICHUs. Peakuuu pacummpeHus M Cy)KCHUs
IIUKJIOB NpU JAE€3aMUHUPOBAHMM NEPBUYHBIX aMHUHOB ([lembsiHOB). CyXeHHMe LUKIAa B PeaKIUu
DaBopcKOTO (0-TaTOTeHIIUKIOATKAHOHBI).

AJIKEHBI

MeToapl CUHTE3a: 3JIMMHUHUPOBAHUE TAJIOT€HOBOJIOPOAOB U3 AJIKWITAJIOI€HU0B, BOABI U3
cnuptoB. CHHTE3 aJIKeHOB U3 YETBEPTHUUHBIX aMMOHUEBBIX coiielt (['oman), N-okucel TpeTHUHBIX
amuHOB (Koym). CtepeocenekTuBHOE BOCCTAHOBJICHHE aIKUHOB. CTepeOCeeKTUBHBIN CUHTE3 YuC-
u mpanc-ankeHoB u3 1,2-muonoB (Kopu, Yunrtep). PernocenexkTuBHBIA CHHTE3 aJKEHOB W3
tosmwiruapasonoB (Illamupo). Peakmuss Burtura kak perumocnenuuyueckuii MeETOA CHHTE3a
ankeHoB. OCHOBaHUs, UCIIOJIb3yeMble B peakinu. CTaOUIN3MpOBaHHbIE U HECTAOMIM3UPOBAHHbBIE
winasl. CTepeoxuMus peakuud. XeMOCEIeKTHBHOCTh peakiuu Burtrtura. Ilomyuenue s¢pupoB
ankmiochoHoBbIX KUCIOT (Mmuxa’nb—ApOy30B) M HX HCHOJIB30BAaHUE B CHUHTE3€ aJIKEHOB
(Bapuant Buttura—Xopaepa—3OMmmonca). O01acTh NpUMEHEHUs PEaKLIUH.

Peakuuu ankeHoB: 3€KTpOGUIbHOE NPHUCOEAMHEHHE TallOT€HOB, TaJOre€HOBOOPOJIOB,
BoJbl. [Ipomecchl, comyrcTBytomue Ade-peakiysiM: CONPSHKEHHOE MPHCOSAHHEHHE, THAPUIHBIE H
QIKWIbHbIE MUTpalud. ['MOpOKCH- M alKOKCHUMEpPKypupoBaHHE. Perno- u crepeocesreKTUBHOE
MpHUCOeANHEHNE THAPUA0B Oopa. Pernocnenupudeckue ruapodopupyromue areHtol. [IpeBpamenue
OOpOpraHUYECKNX COEIUHEHUH B aJIKaHbl, CIIUPTHI, aJKWirajsoreHuabl. OKHUCIEHHE aJKEHOB 10



okcupanoB (IIpunexae). [loHsiTHe 00 YHAHTHOMEPHOM AMOKCUAMPOBAHNU alKkeHOB 1o Llapmecy
(B MIPHCYTCTBUHU M3OMpPOIHIIaTa TUTaHa u 3upa L-(+)-BUHHON KUCITOTHI). [{uc-ruApOKCHINPOBAHNE
ankeroB 1o Barnepy (KMnOgs) u Kpure (OsO4). OkucieHue aJlKeHOB TraJlOTeHOM B MPUCYTCTBUU
coneri cepebpa: yuc-(BynBopt) u mparnc-(IlpeBo) rumpoxcunupoBanue. PaaukaibHbIe peakiuu
AJIKCHOB: MPHUCOECIUHEHHE OpOMHCTOrO BOXOpOJa IO Xapally, CEepoBOJOpPOJa M THOJOB.
AnnunbsHoe ranorenupoBanue no Llurnepy. BuyrpumonexkynspHas pagukaibHas HUKIH3ALUS 6-
raJlOTeHAJKAaHOB IpH  JEHCTBUM  TpUOYTHIIONIOBOTHIpHIA. [ eTeporeHHoe TuApUpOBaHHUE:
KaTaJu3aTophl, KaTalUTUYECKuEe SAbl. [ MAporeHosn3 cBsizedl yriepoi-rerepoatoMm. ['omoreHHoe
THJIPUPOBAHUE: KATAIM3aTOPbl, MEXaHW3M. PermocelieKTMBHOCTh TOMOTE€HHOTO THAPHUPOBAHUS.
[IpucoeanHeHne CHHIJIETHBIX M TPUIUIETHBIX KapOeHoB Kk ankeHaMm. KapOeHounbl, uX
B3aUMOJICYICTBUE C AIIKCHAMMU.

AJIKHHBI

Meroapl CHHTE3a: OTHICILUICHHWE TaJOr€HOBOJOPOJIOB W3 JAUTATIOTCHHUIIOB, peakuus 1,2-
TUTUIPa30oHOB ¢ okcuaoM pTyTH (I1) u TeTpaaneraToM cBUHLA. Y CIOXKHEHHE YIIIEPOJHOTO CKEJIETa
QIKWHOB: PEaKIMHU alleTUICHUIOB HAaTPpHUsl U MEIU, MarHUHOPTraHUYECKUX MPOU3BOAHBIX AJTKUHOB.
Konnencanus ankuHoB-1 ¢ keronamu u anpaerunamu (Pasopckuid, Pemnre).
3.2. Peakuuu ankuHoB. [anoreHupoBanue, ruaporajgoreHupoBanue, runaparauus (Kyuepos).
Aunerwiien-ajuieHoBasi u3zomepusanus. CMmeleHne TPOMHOM CBSI3W B TEPMHUHAIBHOE IOJIOKEHUE.
OxkucnurenbHas KOHICHCALNS TEPMUHAIIBHBIX AJIKWHOB B IIPUCYTCTBUU COJIEN MENIH.

AJIKaaMeHbI

Metoapl cunHte3a 1,3-1MeHOB: JerujpupoBaHHE alkaHOB, cuHTe3 dDaBopckoro—Permre,
KpOCC-COUYETaHHEe Ha METAJUIOKOMILICKCHBIX KaTaju3aTopax.

Peakiun  1,3-1ueHOB: TaJOTeHUPOBAHWE ©W  TUaporajoreHupoanue, 1,2- u 1,4-
npucoeanHenue. Peakius [lunbca—Anpaepa ¢ aJkeHaMu U alKMHAMH, €€ THIBL: KapOo-peakius,
reTepo-peaxius. JueHsl u queHopuIbl. 0-XUHOIUMETAaHbl B KauecTBE MTUEHOB. Katanus B peakiuu
Junsca—Anpaepa. CTepeoxXxuMusi peakiuu. PernocenekTuBHOCTh [4+2]-IUKIONPUCOEINHEHUS B
cilydae HECUMMETPUUYHBIX JUEHOB U nueHopuinoB. Perpo-peaknus Junsca—Anbaepa. [Ipumenenne
CUJIOKCUJMEHOB B CUHTE3€ ATUIUKIIOB U T€TEPOIUKIIOB.

CnupTsl 1 npocThie IPHUPHI

MeToapl cHHTE3a OAHOATOMHBIX CIUPTOB: W3 AaJKEHOB, KapOOHWIBHBIX COEIWHEHUH,
CJIO’KHBIX 3()UPOB U KApOOHOBBIX KUCIIOT.

Peakuyu OJHOATOMHBIX CIHPTOB: 3aMEIIEHHWE THAPOKCWIBHON TpYINIbl B CHOUPTAaX Ha
rajores (IoJi JeMcTBUEM TaJlOreHOBOJOPOOB, rajJloreHUI0B (ochopa U XJIOPUCTOTO THOHMIIA).
PearenTsl perno- M CTEPEOCENEKTHBHOTO 3aMelieHus (KOMIUIeKChl TpudenunpochruHa c
rajJJor€HaMu U YEThIPEXXJIOPUCTBIM yriaepoaoM). Jerunpartanust cnupToB. OKUCIEHNE NEPBUYHBIX
U BTOPUYHBIX CHUPTOB. PeareHThl OkucieHuss Ha OocHOBe coeauHeHuit xpoma (VI), nmoxcuaa
Maprasua u qumeruicynbdokcuaa (meronsl Moddera u CrepHa).

MeToapl cuHTE3a M peakluu JBYXaTOMHBIX cIUPTOB. OKHUCIUTENbHOE paciuerienue 1,2-
JMOJIOB (MO/IHAs KUCIIOTA, TeTpaaleTar CBUHIA). [InHaKoIMHOBas MeperpyninupoBKa.

Metoapl cuHTE3a MpOCThIX 3GUPOB: peakuus BuiabsiMcoHa, alKOKCHMEPKYypHUPOBaHUE
CIIUPTOB.

Peakumu npocThix 3gupoB: 00pazoBaHNe OKCOHUEBBIX COJEH, pacilierieHne KUCI0TaMu.

I'maponepoxcusl. KpayH-3¢upsbl, ux noiydeHue 1 NpuMEeHEHHE B CHHTE3E.

Oxcupanbl. CriocoObl mody4deHHs. PackpblTHe OKCHpPaHOBOTO IMKJIa TMOJ JAeHCTBHEM
AJIEKTPO(UIIBHBIX U HYKJICO(PHUIBHBIX areHTOB.



AJIberuabl M KETOHBI

Mertoabl MoylydyeHHsl anbJeruioB U KETOHOB: M3 CIUPTOB, MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT, aJKEHOB (O30HONHU3), aJKWHOB (TMApOOOpHMpOBaHHE), HA OCHOBE METAJUIOPTaHMYECKHX
coeiMHEHUI. AliinpoBaHue U GOPMUIMPOBAHNE APEHOB.

Peaknuu anpIerujoB ¥ KETOHOB: MPUCOEAMHEHHE BOJIBI, CIIUPTOB, THONOB. 1,3-/luTnansl u
UX UCIOJb30BaHUE B OpraHnyeckoM cuntese. O6pamenne nonsgpHoctd C=O-rpynnsl. [Tonydyenue
OUCYNb(UTHBIX TNPOU3BOAHBIX W LMAHTWAPUHOB. B3auMoneicTBHe anbAerHIOB M KETOHOB C
wmgamu ¢ochopa (Burrur) u ceprl. BzaumoneiictBue anbAeruioB U KETOHOB C a30THCTBIMU
ocHoBaHusaMHU. IleperpynnupoBka bexkmana. B3saumopnelcTBue aibJerMIOB U KETOHOB €
METAJJIOPrAaHUYECKUMH  COCIMHEHUAMHU. EHaMHHBI, HMX QJIKWIMPOBAHHE U AaLWIAPOBAHHUE.
AJbJ0IBHO-KPOTOHOBAsT KOHJAEHCALUMSA albJErHJ0B U KETOHOB KaK METOJl YCIIOKHEHHUS
yriaepoaHoro ckenera. HampaBieHHas anblonbHas KOHJEHCALMs Pa3HOMMEHHBIX alIbIETHIOB C
MCTOJIb30BAHUEM JINTUEBBIX U KPEMHHEBBIX 3(pupoB enosoB. KoHaeHcanus anpIerujoB 1 KETOHOB
C MAaJOHOBBIM 3GUPOM U JPYTMMH COCIMHEHMSMH C aKTUBHOM METHUJICHOBOM TIpymmnon
(KneBenarenb). AMMHOMETHJIMpOBaHHE albJeruoB M KeToHOB (ManHux). beH3zouHoBas
koHaeHcauusa. Konaencanus ¢ HutpoankaHamu (AHpH). BoccraHoBieHHe anbAeruioB U KETOHOB
JI0 CIUPTOB, PEareHTbl BOCCTAHOBJIECHUS. [|€30KCUT€HUpPOBaHUE albJAETHI0B U KETOHOB: PEAKIUU
Knemmencena n Kumxnepa—Bonbda. Oxucnenue anbIerujoB, peareHTbl okucieHus. OKucieHue
KETOHOB HaJIKuciaoTamu 1o baitepy—Bummrepy.

o, B-HenpezenbHbIE albAETHIbl U KETOHBL. MeTo/bl MOyYeHHs: KOHAECHCAllUH, OKUCIICHNE
QUTMIIOBBIX cnupTOB. Peakuwmst 1,2- u 1,4-mpucoequHEHUs JUTUHOPTAaHUYECKUX COCIMHECHHIA,
TPUAJKWIOOPAHOB, AMAJIKWI- U JUAPWIKYIPATOB, IIMAHUCTOIO BOAOPOJA, I'aJOr€HOBOJOPOJIOB.
ONoKCUAUPOBAaHUE 0, [-HempeaenbHbIX KeTOHOB. CONpPSDKEHHOE MPUCOEIMHEHUE EHOJSTOB U
€HAMUHOB K 0, [-HempeaeiabHbIM anbleruiaM u KetoHam (Mwuxasnb). [lOHOpB M aKLIENTOpHI
Muxasns. Kartanuszaropsl peakiuu, ee odpaTumocTb. Perpo-peakinus. Peaknuu aHenupoBaHMs.
Bapuant Pobuncona. Vcnonb30Banue (-XJIOpPKETOHOB M MPOU3BOAHBIX OCHOBaHMM MaHHMXa. O-
CHJIMJIUPOBaHHbIE BUHUIIKETOHBI (CTOPK) M €eHaMUHBI B PEaKIUsAX aHETUPOBAHUSI.

KapG6oHoBbIe KHCJI0THI M UX NPOU3BOAHbIE

MeToapl CHUHTE3a KHCJIOT: OKHCIEHHE IEPBUYHBIX CIIMPTOB U AJIBJETHJIOB, AJIKEHOB,
QJIKMHOB, aJIKMJIOEH30JI0B, TUAPOJIN3 HUTPUIIOB U JIPYIMX MPOU3BOAHBIX KapOOHOBBIX KHCIOT,
CHHTE3 Ha OCHOBE METAJNIOPraHUYECKUX COeIMHEHUH, CHHTE3bl HA OCHOBE MaJIOHOBOTO A(Hpa.

Peakuun kapOOHOBBIX KHCIOT: TajoreHupoBaHue Mo ['emo-PonbrapATy-3€TUHCKOMY,
MUPOJIMTHYECKAs] KETOHU3AIMsL, dieKkTposn3 1o Konboe, nexkapOokcuiarpoBanue no XyHCIUKKepY.

MeTo/b1 TOTy4eHHsI MPOU3BOIHBIX KApOOHOBBIX KUCIIOT: TAJIOT€HAHTHIPUIIOB, aHTHAPUIOB,
CJIO’KHBIX 3()UPOB, HUTPUIIOB, aMU10B. KeTeHbI, UX MOJTyuyeHHe U CBOMCTBA.

Peakuuu mnpou3BOAHBIX KapOOHOBBIX KHCIIOT: B3aUMOAEUCTBHE C HYKJICO(PUIbHBIMU
peareHTamu (Boja, CIUPTHI, aMMHAaK, aMUHbI, METAJUIOPraHUYECKUE COEANHEHNsT). BoccTaHOBIEHHE
raJIOTEHAaHTUJIPUIOB JI0 ajJbAETUAOB MO PO3€HMYHIy M KOMIUIEKCHBIMHM THUAPUIAMH METaJUIOB.
B3aumMoneiicTBe  TajJOreHaHTHJIPUIOB €  JAMa30MeTaHoM  (peakuuss  ApHAra-Diictepra).
BoccranoBnenue CioxHBIX 3(QUPOB 10 CHOUPTOB U albJAETHAOB, HUTPWIOB — 1O aMHHOB H
QJIBJIETMJI0B KOMIUJIEKCHBIMU THUAPUIAMH METAJJIOB. MajloOHOBasi KUCJIOTAa: CUHTE3bl C MaJIOHOBBIM
spupoM, peakuust Muxasns, koHaeHcanuu ¢ anbaerugamu (Kuesenarens). CroxxHosdupHas u
anuionHoBas KoujeHcaruu. OcoOeHHOCTH 3(UPOB JBYXOCHOBHBIX KHCIOT (0Opa3oBaHUE
KapOOLMKIIOB) B 3TUX peakuusx. CioxkHble 3(pUphI 0-TaJOreHOKUCIIOT B peakiusx Pegopmarckoro.
ALETOYKCYCHBIHN 3(hUp U €ro UCIOoIb30BaHUE B CUHTE3E.

Metoael  cuHTE3a @, [-HempeleNbHbIX  KapOOHOBBIX  KHUCIIOT:  JeTHApaTaius
THJIPOKCUKUCIOT, peakiiuu KueBenarens, Burtura, [lepkuna (cuHTe3 KOpUYHBIX KHCIOT). Peakuuu
MPUCOEANHEHNUST 10 JBOMHOW CBA3U. bpomMo- W HOJO0-TakTOHM3aLMS 0, [-HempeaenbHbIX
KapOOHOBBIX KHCIIOT.



CuHTeTHYeCKOe HCIOJB30BAHME PpeaKnMii 3JJIeKTPO(PHIBLHOr0 3aMelleHMs B
apoMaTH4eCKOM pALY

Knaccudukanuss peakuuid apoMaTHYECKOTO 3JEKTPOPHUIBLHOTO 3aMelleHus. BrusHue
3aMecTuTeNnel B OEH30JIbHOM KOJIblIe HA CKOPOCTh U HAIpaBJIEHUE AJIEKTPO(PHUIBHOTO 3aMEIICHUS.
CornacoBaHHas U HECOIIACOBaHHAsi OPUEHTALIUS.

HutpoBanue. Hutpyromue arentsl. Mexanusm peakuuu HUTpoBaHusa. HutpoBanue 6ensona
U ero 3amenieHHbIX. HutpoBanue Oudenwmna, HadTammHa, apoMaTHYECKHMX aMUHOB U (heHoma.
[Tonyuyenue nonuHuTpocoequHeHuit. Mrco-araka U WICO-3aMeIlleHUE B PEaKIUSX HUTPOBAHMS.
BoccTranoBneHue HUTPO-IpyNIIbl B PA3JIMYHBIX YCIOBUSIX.

l"anorenupoBanue. ["anorenupyromue areHTbl. MexXxaHU3M TajJOreHUPOBaHUS APEHOB U HMX
IIPOU3BOIHBIX.

CynbsdpupoBanue. Cynbdupyronme areHTbl. KuHETHYECKMA H  TEpMOAMHAMUYCCKUN
KOHTPOJIb peakiuu (cynbdupoBanue Geromna u Hapranuna). [[peBpaimenue cyiabGOrpyIs.

AnxunupoBanue apeHoB no Dpunento-Kpadrcy. Ankunupyromue areHThl. MexaHu3Mm
peakuuu. [lonuankunuposanue. [lo6ouHbIe mporecchl: H30MepHU3aLUs ATKUIUPYIOLIEr0 areHTa U
KOHEYHBIX MPOIyKTOB. CHHTE3 IUApUII- U TPHAPUIMETAHOB.

AuunnupoBaHue apeHOB. ALMIUPYIOIIME areHThl. MeXxaHu3M peakuu. PernocenekTuBHOCTb
ampuiupoBanus.  OcoOeHHOCTH — anunupoBaHus — (eHonoB,  meperpynnupoBka — @Dpuca.
dopmumiuposanue 1o I'arrepmany-Koxy, 'arrepmany u Busibemeliepy. O61acTh NprMEHEHUs 3TUX
peaKIuid.

Hurtpocoennnennss 1 aMUHBI

Hutpoankanel. CunTe3 U3 ajnkuirajaoreHu108. KUcioTHOCTh U TayTOMEpUsi HUTPOAJIKAHOB.
Konnencauus ¢ kapOOHWIBHBIMU coeauHeHUsMM (AHpu). BoccraHoBiIeHHE B aMUHBL
[IpeBpalieHre BTOPUUHBIX HUTPOAJIKAHOB B KeTOHBI (Mak-Mappu).

Mertobl nosydyeHUsl aMUHOB: aIKWJIMPOBAaHHE aMMHaKa U aMMHOB 110 ['odpmany, pranmumuna
kanus ('abpudib), BOCCTAaHOBJICHUE a30TCOACPIKAIINX MPOU3BOIHBIX KaPOOHWIIBHBIX COEIMHEHUM
U KapOOHOBBIX KHUCIIOT, HUTPOCOEAMHEHMH, ankmiasunoB. IleperpynmupoBku Iodpmana u
Kypunyca. CuHTE3 aMMHOB C TPETUYHBIM aIKUIBHBIM pagukaioM (Putrep), B3aumojneincTBue
aJIbJIETU/I0B M KETOHOB ¢ (popmuaTom ammonus (Jleiikapr).

Peakuymm aMHHOB. AJKWIMpOBaHWE U AlWIMPOBaHWE. TEepMHUYECKOE Pa3JIOKEHHE
THJIPOKCUIOB TeTpaaikuiaaMMoHus 1o ['opmany. OkucneHue TpeTHUHBIX aMMHOB 70 N-0okcHoB,
ux tepmonus (Koym). Ilonyuenne murponoB u3 N,N-auankunruapokcuamuHoB. Peakuuun [3+2]-
LUKJIONPUCOETUHEHUSI HUTPOHOB (00pa3oBaHKe MATHUWICHHBIX a30TUCTBIX T€TEPOLIUKIIOB).

MeToabl CHHTE32 H PeaKIMH APOMATHYECKHX IeTePOLUKIHYECKHX COeAUHEHH I

[IaTnusieHHbIe TETEPOLUKIIBI ¢ OJHUM rerepoaToMoM. DypaH, nuppos, TnopeH. CUHTE3 U3
1,4-nuxap6onmneHbIx coenuHeHuil (ITaans—Kuopp). Cunre3 nupponoB no Kxoppy u no I'anuy.
Cunres 3,4-nu3aMenieHHbIX THO(GEHOB 1o XuHcOepry. Peakiuu 3eKTpoduiIbHOrO 3aMelleHns B
MSATUWICHHBIX apOMAaTHYECKUX TIeTepPOLUKIIax: HUTPOBaHUE, CyIb(PUpPOBaHME, TaJTOr€HUPOBAHHE,
dbopmunpoBanue, aunaupoBanue. Munomnn. CuHTE3 NpOU3BOAHBIX MHIO0NA U3 (GEHWITHAPA3UHA U
keToHOB (Pumep). CHUHTE3 MHIOJA U €r0 MPOM3BOJIHBIX W3 2-allMIIaMHUHOTOIYoN0B (ManenyHr).
Peakuuu 21ekTpodUIBHOTO 3aMelIeHUs B IHUPPOJBHOM  KOJbLE HMHAONA: HHUTPOBAHUE,
(bopmMuIIIpOBaHKE, TaTOI€HUPOBAHHE.

[ITecTnuneHHbIE ApOMATUYECKNE TE€TEPOLUKIIBI C OJHUM reTepoaTomMoM. [IupuinH 1 XMHOIUH.
CuHre3 npous3BOAHBIX nupuanHa no ['aHdy. CHMHTE3 4aCTMYHO THUAPUPOBAHHBIX IPOU3BOIHBIX
nupuauHa myteM [4+2]-nmknonpucoenunenust (rerepo-peakius Jwibca—Amnbpaepa). Cunres
XMHOJIMHA U 3aMEIIEHHBIX XUHOJIMHOB M3 aHWIMHOB 1o Ckpayny u Jle6nepy—Musuiepy. Peakuun
NApUAMHA W XWHOJIMHA C ajnkwiranoreHugamu. OKHUCIEHHE W BOCCTAHOBJICHHWE NUPUAMHA M
XMHOJIMHA. Peakiuu »5eKTpoMIBHOTO 3aMEIIeHUs B MUPUIMHE M XHHOJIMHE: HUTPOBAHUE,
cynb(upoBaHue, rajoreHupoaHue. N-OKHCH NUPHUIMHA M XWHOJMHA M HUX MCIIOJIB30BaHHE B



peakiuu HUTpoBaHus. HykneodunpHOe 3amelieHne aToMOB BOJIOPO/ia B TUPHUIMHE M XUHOJIMHE B
peaknusax ¢ amuaoM Hatpus (Unun6abun) u heHUMTHEM. 2- U 4-METHINMUPUIUHBI U XUHOJHHBI
KaK METHJICHOBBIE KOMIIOHEHTBI B KOHJCHCAIIUSAX C aJbJACTUIAMH.

2. IlepeyeHb OCHOBHOI M TONOJIHUTEIHLHON y4eOHOI JIUTEPaTypPhI

OcHoBHas JInTepaTypa

OcHoBHas JinTeparypa
1. Unroawsn K. Teopernueckrne oCHOBBI Opranndeckoit xumun. M.: Mup, 1973.
2. Mapu /Ix. Oprannyeckas xumus, T. 1-4. M.: Mup, 1987.
3. PeyroB O.A., Kypu A.JL, byrun K.II. Oprannyeckas xumus. Y. 1-4. M.: U3g-so MI'Y,
1999.
4. Kepu ®., Cannbepr P. YruyOnennsiii kypc opranmdeckoid xumun. Ku. 1, 2. M.: Xumus,
1981.
5. Caiike I[1. Mexanu3Msbl peakuuii B oprannueckoi xumuu. BBoansiii kypc. M.: Xumus, 2000.
Joxunkpuct T.JI. Xumus rereponukindeckux coequnenuit. M.: Mup, 1996.
6. Iloramo B.M. Crepeoxumus. M.: Xumus, 1988.
7. Turue JI., Alixep T. llpenaparuBnHas opraHuueckas Xumus. Peakuuu U CHHTE3bl B
MPAKTUKyME OpPraHM4eCKOW XMMHH U HayYHO-UCCIIeI0BaTeNbCKON 1abopaTopuu. M.: Mup,
1999.
8. Opranukym: [Ipaktukym o opranuyeckoit xumuu / I'. bexkep, B. beprep u ap. T. 1, 2. M.:
Mup, 1992.
9. B.U. Cokonos. TeopeTrueckue 0CHOBHI cTepeoxumuu, M.: Hayka, 1979.

JlomoJiHuTeIbHAS JIMTEpaTypa

1. B.W. Munkus, b.l. Cumkun, P.M. Munses. Teopust ctpoenust Mmosiekyi. PoctoB-Ha-JloHy:
®dennkce, 1997.

O.A. Peyros, NL.I1. beneukas, K.II. byrun. CH-kucnornocts. M.: Hayka, 1980.

P. dparo. ®usnyeckue meroasl B xumuu. T.1, 2. M.: Mup, 1981.

X. I'tonrep. Beenenue B kype cnexkrpockonuu AMP. M.: Mup, 1984.

10.C. HekpacoB. Merononornyeckue acnekTbl MAacC-MEKTPOMETPUYECKOr0 aHaau3a
oprannueckux BemecTB. XKAX, 1991. T.46, N 9, C.1696-1710.
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3. BOl'lpOCI)I AJIA MOArOTOBKM K CAadYe€ KaHAUAATCKOI0 3K3aM€Ha € YY€TOM TEMATHKHU
AUCCEPTAMOHHOIO UCCTACTAOBAHUSA

CHCI_II/IaJIBHaSI 4acCTb porpaMmaI KaHIUIaTCKOI'o MHHUMYMa pa3pa6aTLIBaeTc;1
HHAUBUAYAJIBHO JIA Ka)XA0Tr0 COMCKATCIsI B COOTBETCTBHUU C TEMaTHKOM AUCCEPTANMOHHOTO
HUCCIICAOBAaHUA U YTBCPIKAACTCA HA 3aCCAaHUN Cosera I/IHCTI/ITyTa CCTCCTBCHHBIX U TOUYHBIX HAYK.

4. YcaoBuS 10NYCKA K IK3aMEHY

VYcinoBueM Jomycka acnupaHTa (COMCKaTens) K KaHAMJATCKOMY 3K3aMEHY IO CHelHaIbHON
JUCHUIUIMHE XHUMHSI 3JIEMEHTOOPraHWYECKHMX COEIUHEHHWH SBIISETCS YCIHEIIHOE OCBOCHHE
OOpa3oBarenbHOM HpPOTrpaMMbl BBICHIETO OOpa30BaHUS — MPOrpaMMbl MOATOTOBKH HAy4HO-
MEJarornYecKuX KaJpoB B aCIIUPAHTYPE 10 HAIIPABJICHUIO MOAroTOBKYU 1.4. XuMudeckue HayKH,
a TaK)K€ BBICOKAs CTENEHb MOTOBHOCTH KAHIUAATCKOW JUCCEPTALMy, MOATBEPKICHHAS HayYHBIM
PYKOBOIUTEIEM.



5. Ilpouenypa npoBeaeHust IK3aMeHa

Kannunarckuii sk3amMeH NpoBOAUTCA B yCcTHOM (opme mno Ouieram. B kaxmom Owuiere
COJIEPKUTCSL 3 BOIMpOca M3 3apaHee MPeIOoCTaBIsIEMOr0 acCHUpPaHTy CIUCKAa BOMPOCOB, JiBa W3
KOTOPBIX BbIOMpaeTcst U3 oOuieil, a OAUH — U3 ClelHaIbHOW YacTH. DK3aMeHylouemycs gaercs 1
ACTPOHOMHUYECKUM Yac Ha MOATrOTOBKY. KpuTepusimu olieHUBaHUSI OTBETA ABJISIIOTCA: 1) ypOBEHb U
CTENEHb BJAJICHUS TEOPETUYECKUM MaTepuajoM, 2) 3pYAHUPOBAHHOCTH B paMKax 00CYKIIaeMbIX
BOIIPOCOB, 3) CHOCOOHOCTh OTBEYaTh HAa JOMOJHHUTEIbHBIC BOMPOCHI M NPUHUMATh yYacTUE B
muckyccun.  Kanauparckuii  9K3aMeH  OLEHMBAeTCd  Kak  «OTJIMYHO»,  «XOPOLIO»,
«YIOBJICTBOPUTEIBHO»,  «HEYAOBIECTBOPUTEIbHO». UMTOoroBas oOlleHKa OTBETa AacHUpaHTa
BBICTABIIICTCS MO MATHOAIIBHOM IIKajle HA OCHOBAaHHHM CYMMAapHOT'O OLICHMBAHMSI 10 KaXJAOMY U3
BBIIIICYKA3aHHBIX KPUTEPUEB.



