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1. Ilepevyenb TeM A1 MOArOTOBKH K RaHAHIATCKOMY K3aMeHy
Beenenne

Hacrosimas nporpamma Gasipyercs Ha 0CHOBOIOJIArAIONIHX paszenax OpraHH4ecKoil XUMHH,
BKIIFOHas TCOPETHICCKHE NIPEACTABIICHHUS O IPHPO/Ie XUMHUYECKUX CBSI3EH H 3JIEKTPOHHOM CTPOEHHH
OPTaHMYECKHX  COC/AMHEHHH, METONBI CHHTe3a OpPraHWYeCKHX COeAMHEHHH, pPeaKIHOHHYIO
CrocoOHOCTE OpraHH4YeCcKHux COEHHHGHHFI, (bH?.P!HCCKHC METOObI HCCIICHOBaHUA CTPYKTYpPBL H
3JIEKTPOHHOTO CTPOEHHS OPraHHYSCKHX COSTHHCHUII.

L. 3akoHoMepHOCTH CTPOEHHS H PEAKLIHOHHOIO TIOBeICHIS OpraHHYecKHX COeHHeHHI

XuMH4YecKas cBi3b U CTpoeHHe OpraHHvIecKHX coeqnHeHHH

CoBpeMeHHbIE  MpPEACTABICHHS O NPHPOLE  XUMHYECKOH  CBS3M. DNeKTpoHHbBIE
NPEACTABIICHHS O NPUPOJE CBA3CH. Tnibl cBaA3seil B opraHuyeckoi xumun. I uGpuan3aims aToMoB
Yriepoa i a3ora. JIeKTPOHHbIE 3P PeKThl. DIeKTPOOTPHIATETLHOCTE ATOMOB U rpyImilL.

OCHOBHBIE TOJIOKEHMS KBAHTOBOH XUMHH. ATOMHBIE H MOJIEKY/ISIpDHBIE  OpOUTAIH.
[Tpubanxenne MO-JIKAO. Metox MO Xiokkes u Gosee CTPOTHE KBAHTOBO-XUMHYECKHE METO/IbI
pacyera. [loHsTHE O MOMYIMIHPHYECKHX METOIAX, OCHOBAHHBIX HA npubinkeHun Xaptpu—®oka
(MNDO, AMI, PM3 u nap.). Meroasl ab initio. Merox ¢ysximonana mnoraoctd (DFT).
KomrnpomuccHble  MOAXOABI  (JIOKAIM30BAHHBIE — CBSI3H, THOpUIM3allis, YACTHYHBIH  yuyer
ACTIOKA/IH3AlIHH JJIEKTPOHOB Ha IPHMEPE © -7 -NIPUOIIHIKEHHS).

Teopuss Bosmymienuit MO. Bosmymenus [IEPBOTO H BTOPOro MNOpsSakoB. HMHmeKcEl
PEaKUHOHHOH ¢r10cOOHOCTH. MeTo rpaHHYHBIX OpOHTaeii. 3apsiI0BbIi U OpOMTATBHEIH KOHTPOJIb
OpraHHYeCcKHUX peaKlHi.

[lonsTie o pe3oHance (CONpPSHKEHMH) B K/IACCHYECKOH M KBAHTOBOH XHMHUH. Conpsixenue B
metone MO Xrokkens. Kommenuust apomarnunoctd. [lpaBmino  Xiokkens, Me30HOHHbIE
COCIMHEHHs. AHTHAPOMATHYHOCTE.

Crepeoxumusi. TIpocTpaHCTBEHHOE CTPOEHHE OPraHHYECKHX monekys. IlpocrpancTeenHoe
B3aHMOCHCTBHE HECBA3AHHBIX ATOMOB H [PYIIII, BaH-/eP-BaalbCOBI pazuycCEL

[lousitne o xondopmaimn Monexybl. Bpamenue BOKpYr cBsi3eil: BEIMYHHBI H CHMMETPHS
NOTEHIHAbHEIX  OapbepoB.  DakTopel, ONpeseNsiouHe SHEPrHIO xkoH(popMepoB. Biusnue
9P (PEKTOB CONMPSIKEHHs HA CTAOUILHOCTL KOH(OPMEPOB. Homenknarypa xoHdopmepos. Yriosoe
HATpsKCHUE M IPYTHE THIIBI HANPSDKEHHS B IHKIMYECKHX cucTeMax. CpelHHME LHKIBI H
TpaHCAHHYIAPHBIC B3anMoAeiicTBUs. MIHBepeHs LHKIIOB H a30TCOAep KalIUX COeHHEHHMII.

Cea3b kOH(MOPMALMH M PEaKIHOHHOH CIOCOGHOCTH. [punuun Kepruna—Iammera.
Crepuuecknii  u  CcTepeodIeKTPOHHDI KOHTpo/Ib  peakiuid.  CTepeoceneKTHBHOCTE U
CTePeOCHeH(PHUHOCTE.

[IpocTpancTsennoe CTpOcHHE 3THIEHOBBIX M JHEHOBBIX CHCTEM. Homenknarypa
FEOMETPHYECKHX H30MepoB. KoH(OpMaLHs THEHOB H TPUEHOB. ATPOIIOM30MEPHS.

OHAaHTHOMEpHs. ACHMMETPUS M XHUPAIbHOCTh. DKBHBAJICHTHBIE, JHAHTHOTONHBIE U
AHACTCPCOTOIHBIC IPYIIILI, HX IIPOSIBICHHE B XMMHYECKOM [OBEJCHHH MOJIEKY)l B XHPATBLHBIX H
axupalbHEIX cpefax u cnektpax JIMP. Homenknarypa onTthueckux antunonos. Heyraepommbie
aTOMBI KaK LIEHTPbl XUPATLHOCTH.

Crioco6bl noyueHus u pasjeneHus dHaHTHOMEPOB. ONTHYECKas YHCTOTA M METOJbl ee
onpenenenus. Onpenenenve aGcoMmOTHON W OTHOCHTENbHON KoHburypaunn. I[loHsATHE O
AMCTIEPCHH ONTHYECKOTO BPALLECHHS U KPYTOBOM JHXPOH3ME.



O0mue NpHANMNBI PEAKIHOHHOI c1I0c0GHOCTH

Knacen¢uxauus peakuuii no Tumy o6pasobanns n pa3pblsa CBA3CH B IMMHTHpYIOLIEH
CTa[uH, 10 THITy PeareHTa i 110 COOTHOIIEHHUIO YHCIa MOJIEKYJI PEAreHTOB  IIPOYKTOB.

Teopust  mepexognoro cocrosmma. ['MnepnoBepxHOCTL NOTEHUMANBHON  SHEPIHUH,
KOOp/IMHATA W SHEPreTHYecKnit mpopuis peakuuu. TepMoaHHAMHYECKHE NapaMeTpsl aKTUBALIHH.
Kunernyeckie ypasnenus OCHOBHBIX THIIOB peakuuil. MeTobl SKCHEPUMEHTATBHOIO H3YYEHHS!
KHUHETHKH M MEXaHH3MOB peakuuii. Meroa cranmonapHoro cocrosHus (npuHuun BoaenmTeiina).
[Toctynar Xommona.

OMnupuyeckuit  (IKCTpaTePMOIMHAMHYCCKHI) MOJAXO0J K pPEeaKIHOHHON CIIOCOGHOCTH.
KoppessiunonHbie ypaBHeHus, TPHHLMI THHEHHOCTH CBOOOIHBIX 3Hepruii [uobca. YpaBHEHUS
["ammera u Tadra. CBa3b MapaMeTpoB KOPPEALHOHHBIX YPABHEHHH ¢ MEXaHH3MOM peaxiuii.
[Tpunuun JKMKO; ero obocHoBanue Ha 0cHOBE TeOpHH Bo3MyLeHHiT MO.

Konuyecrsennas Teopus kuenot u ocHosanuit. Kucnorsl Bpencrena u JIsionca. Kuciorso-
OocHOBHOe paBHOBecue. Ilomsartne pH. Kuneruyeckas u TepMogMHaMHuYecKas KHCIOTHOCTB.
Ypasuenne Bperncrena. O6muit u crienupuyUecKuii KHCIOTHO-OCHOBHBIH KaTanu3. CynepKHCIOTEL.
Oynkuuu kucnotHoctH. [Toctynar lammera.

Biusinue cpejbl Ha CKOpPOCTH M paBHOBeCHe OpraHHUYecKHX peakiuii. Crenuduueckas u
Hecrempuyeckas (yHuBepcanbHas) combBauus. Kierounblii opdexr. Bomopomsas cBs3b.
Knaccuduranns u mkamel mapamerpoB pacTBOpHTenell. BimsHue coJbBalHH HA CKOPOCTH H
PaBHOBECHE OpPraHHYCCKUX peakii. YpaBHeHus YuHcrelina u ['pronBansaa, Komnens-ITansma.
Kucnornoers u ocuoBHocTs B rasoBoif ¢aze. Accoumanns HOHOB. TUIIBI HOHHBIX Tap H
JOKa3aTenbCTBa HX CYLIECTBOBaHMA. BiusHMe acconpalliyd HOHOB HA HX PeaKUHOHHYIO
crocodHocTh. YpasHenne AxpH. Mexdasubiii katanus. Kpayn-odupbl, Kpunrtanael, MoAaHIbl,
Karanu3atopel MexdasHoro nepenoca. Ilonsrie o cynpamMoNeKyIspHON XHMHUH.

OcHoBHble THIIBI HHTepMeanatoB. KapOenuesble HOHBI (KapGokartuonsl). [enepanus
KapOOKaTHOHOB B pacTBOpax M B rasoBoii (aze. BiusHHe CTPYKTYPHBIX M COJILBATALIMOHHBIX
(akropoB na crabunbHocTh  KapOokatHoHOB. CTpoenue kapOokaTHOHOB. IloHATHE O
HEKJIaCCHYeCKUX HOoHaX. OCHOBHBIE THIIbI peakluii KapOOKAaTHOHOB H 00JIACTH HX CHHTETHUECKOTO
ucnosb3oBanus. CKeleTHBIE eperpynnHPOBKH H I'HAPHHBIE CABHIH B KapOOKaTHOHAX.

Kapbanuone! u CH-kuenotel. Biusgaue eTpykTypHbIX # 9 (PeKToB cpe/ipl Ha cTa0HIH3aIHI0
kapOannoHOB. OCHOBHBIE PEaKLHH KapOaHHOHOB, AHHOHHBIC MEPErpyNIUPOBKA. AMOHIEHTHLIE U
MOJMHICHTHBIE anHOHBL. KapOeHsl. DNeKTpoHHAs CTPYKTYpa, CHHIVIETHOE H TPHIUIETHOE COCTOSIHHE
kapbeHoB. MeToabl reHepauuu KapOeHOB M HMCHOJb30BAaHME HX B OPraHU4YeCKOM CHHTE3E.
HuTtpeHsbl, HX reHepalis, CTpOCHHE U CBOMCTRA.

CpoOonHble paguKadbl W HOH-paJHMKalibl. MeTojbl TeHepHpOBaHHS  PaUKaloB.
ONEeKTpOHHOE CTpPOeHHEe M (AKTOphl CTabWIIM3aluH CBOOOMHBIX pagukanoB. THIBI cTaOHIBHBIX
cBoOOHEIX paaukanoB. OcHoBbl MeToaoB DIIP u XITS. Karnon- w anwoH-pamukanel. MeTomnl
reHepupoBaHus M cBoiicTBa. OCHOBHBIE peakLUH HOH-paiuKaioB. KOMIUIEKCHI ¢ IepeHOCOM
3apsma.

OcHOBHBIE THNBI OPraHUYECKNX PEAKIHIT H HX MEXAHH3MbI

HyxneodunsHoe 3amerenue B anndaruyeckom psy. Mexanusmer Syl u SN2, cMemanHbli
HOHHO-TIAPHLIAH MeXaHu3M. BiusgHue CTpykTyphl cybcTpaTa ¥ NOJSPHOCTH PacTBOPHTENs Ha
CKOPOCTH M MEXaHHM3M peaklUMH. AHXHMEPHOE COJICHCTBHE M CHHAPTETHYECKOE YCKOpEHHE,
y4acTHE COCEJHHX TPy, NEPEerpynnupoBKH B X0J€  HYKJICO(QHIBHOIO  3aMelleHHs.
Koppensunonnsie ypasuenus Cysitna—CkoTTa 1 D1Bap/ca.

Hykneodunbnoe 3amenieHne npu KpaTHOM yriiepoa-yriiepoHoHi CBsS3H U B apOMaTHUECKOM
anpe. TUNHYHBIE MEXaHU3MBI HYKICO(UILHOTO 3aMEUICHUS Y sz-l"PI6pI/IILH01“0 aroMa yrjiepoza.
BunuibHpli kardoH. MoHO- ¥ OHMOJIEKYJSIPHBIE 1IPOLECCHl HYKIEO(HILHOTO 3aMelieHHs B
apomaruyeckoM psay. Karanuz nepexojHbiMH  Meta/ulamd. HykieoQuibHOE 3amelleHHe B
HUTpoONpou3BoaHEIX Oenzona. HykneoduneHoe 3amerenrne Bogopona (BHKapHO3HOE 3aMelleHue).



Kommuieker Meiizenxeiimepa. HykneodunbHoe 3aMeleHHe B apOMaTHYeCKHX TeTEPOIHMKIAX.
Kune-zamemenue.

DnekTpouIIbHOE 3aMelleHHe y atoMma yriepoja. Mexanusmel 3amemenns Sgl, Sg2, Sgi.
HyxineoduibHblA kaTamus3 37eKTpoQHIBHOTO 3aMelleHHs. BiusiHue crpyKTypbl cybcrpata u
3G (eKTOB cpeabpl Ha CKOPOCTh H HAmpaBlIeHHe peakuuil. 3amerieHue y oe()MHOBOTO atroma
yriepoaa M B apOMaTH4YeCKOM Koulblle. ['eHepupoBaHHe 371eKTpOQHMIBHBEIX peareHToB. [IpaBmia
OPHEHTAllMH M WX MOJIEKYJISApHO-OpOHUTANbHAS HHTEpPIpeTaluus. DIeKTPOGHILHOE 3aMelleHHe
ApYTHX TPy, KpoMe BoJopoaa. Mnco-3amernenne. Kuneruueckue H30TOMHEIE 3 PEKTEL

Peaknun SJIMMHHHPOBAHHS (oTIIETIICHHS). Mexanu3mel reTepOJTHTHYECKOTO
onumuHHpoBanusa E1 u E2. CrepeosnexkrponHble TpeGoBaHHS U CTEPEOCTICHHPHUIHOCTS pH E2-
JITHMHHHPOBaHUM. TepmMuyueckoe CHH-3TMMHHHPOBaHHE.

[lpucoenunenre 10  KpaTHBIM  YIVIEPOA-YITEPOAHBIM  CBA3AM.  DJIEKTPOQHILHOE
npucoeauHenne. CuiabHble H cnabple 3MeKTPOGUIBI, MEXAHH3M M CTEPEOXHMHUS NPHCOEIMHEHHS,
peruo- U CTepeoceeKTUBHOCTE peakiuii. [IpHcoennHeHNe K conpskeHHBIM cHcTeMaM. KaTtHonHas
noiumepuszanus onepunos. HykneoduibHoe mnpucoeanHeHne 1Mo KparHeM cBazam  C=C.
Mexanusm mnponecca. Biausuue cTpykTyphl Hykieopuna u cyberpara u 3QQexToB cpeasl Ha
CKOpOCTh H HampasJieHHe peakiuu. Peaknnsa Muxasis1. AHHOHHAs OHMepH3alus oJiepuHOB.

HykneoduneHoe nprcoenuHenne k kapOOHHJIBHOH Ipylilie: NPHCOEAMHEHHE OCHOBAHHIA,
BKJIIOYas KapOaHMOHBI, METalIOpraHU4YeckKuX coeinHeHud. Peakuus Anpu. KucioTHbii u
OCHOBHOM  KaTajiu3 INpucoe/MHeHus. EHomuzanus anpaeruoB M KETOHOB. MexaHH3M
sTepHUKALMKM KMCIOT M nonydeHue auetaneil. KonjeHcauyuu kapOOHHIBHBIX COeIUHEHHIA,
KapOOHOBBIX KHCIIOT H HX MPOU3BOAHBIX. HykiieouibHOe nprcoeIMHeH e K albl- H KETHMHHAM H
KapOOHHH- MYMMOHHEBBIM HOHaM (peaxius MaHHuxa).

[leperpynnupoBku B KapOOKaTHOHHBIX UHTEepMeHaTax. Knaccudukanus
MEPErpyNIUpOBOK: NHHAKOJIMHOBAA M PETPONHHAKOJHHOBAs, IEeperpynnupoBka JleMbsiHOBA.
[leperpynnuposka Barnepa—Meiiepseiina. IleperpynnupoBkn ¢ Murpamueii K aToMmy azota
(Todmana, Kypuunyca, bekmana). Peaxiust baiiepa—Bunurepa.

PanukanpHble W HOH-PaJMKalbHbBlE  PeakUMH  NPHCOCAMHEHHUS, 3aMELIeHHs U
3JauMHHEpoBanus. llennele pagukaneHble peakuuu. [lonmumepusaims, TeJOMEPH3allHs, PeaKIHH
aBTOOKHMCJIEHHs. VIHruOMTOpBI, MHHLMATOPEl M NPOMOTOPHI IEMHBIX peakuuid. Pemokc-peakium.
DJIeKTPOCUHTE3 OPraHNuYeCKHX COeTHHEHHIT.

Monekynspuble peakumu (yuc-mpanc-u30MepU3alusl, pacnal MOJEKyJ, pa3MbIKaHHe
IMKJI0B). KoapKTaTHBIE peaKIuH.

CornacoBannple peakuun. Konuenuus coxpaneHus opOUTAILHONH CHMMETPHH H IIpaBHIA
Bynsopna—T'opmana. DNeKTpPOUHKIMYECKHE  pEAaKUHMH, CHTMAaTpOIIHbIE IEepPErpynIHpPOBKH.
[lepuuminnyeckne  peakunn  (242)  wu  (2+4)-nuxionpucoeIMHEeHHs.  1,3-AHMOJApHOE
LHKJIONPHCOEINHEHHE.

JlBoHicTBEHHAs] peaKklLMOHHAs CIOCOOHOCTh W TayTOMEpHs OpraHHYECKUX COEAMHEHHH.
Ilpororponusle M curmarponssle neperpynnuposku. Ilpaeuino KopubOmoma. Kero-eHonbHOe
paBHOBecHe. HMTpOCOeIHHEHHs W HHUTPOHOBBIE KHCJIOTBl, HHTPO30COEIHHEHHS H OKCHMBI.
Metannorponus.

OcHOBBI (HPOTOXHMHH OpPTaHUYECKHX coeAnHeHniH. CHHITIETHRIC W TPHIUIETHBIE COCTOSHHA,
duyopecuenuuss u  (QocdopecueHuus, HHTePKOMOMHAUMOHHAs KOHBepcHs. OCHOBHBIE THIIBI
(horoxumuyeckux peakuuii. fAsnenre poroxpomMusma.

IMpuHuunLr  cOBpeMeHHOro OpraHuveckoro CHHTe3a M YCTAHOBJEHHS CTPOCHHS
OPraHHYecKHX COeHHeHHI

Bei6op onTUManbHOTo IyTH CHHTe3a. [IpUHIMI peTPOCHHTETHYECKOTO aHanu3a. JIuHelHble
M KOHBEpPreHTHble CXeMmbl CHHTe3a. CHHTOHBI W CHHTETHYECKHE OKBHBAJICHTHL JalluTa
(YHKIMOHAIBHBIX FPpyNI. MeTobl BBeJIeHHs W yaIeH sl 3al[MTHBIX TPYIIIL.

OcHoBHBIE [TyTH [IOCTPOCHUS YITICPOJHOIO CKelleTa.



Metonbl BBeleHHs! BakHEHIIHX (YHKIHOHATBHBIX [pyon ¥ IYTH Iepexoia OT OJHHX
GyHKUHMI K Apyrum.

ONeMEHTOOPraHHYeCKHEe COCAMHEHHs (NPOH3BOLHBIC (pochopa, Gopa, KpemHHs, MemH,
JITHA, Martus, 0J10Ba) B OPraHU4ecKOM CHHTe3e, MeTa/lIOKOMIUIEKCHBIH KaTaIu3.

HcenonesoBanne XMMHYECKHX H  (DHU3UKO-XHMHYECKHX METOMOB  JUIS YCTaHOBJIEHUS
CTPYKTYpbl ~OpraHu4eckux coeauHenud. Cnexrpockommst SIMP, DIIP, konebGarenbHas u
SJIEKTPOHHAA  CIIEKTPOCKOMHMSA, Macc- H  XpOMAro-Macc-CHEKTPOMETPHs. | 'a30XKHAKOCTHAS H
KHOKOCTHAA — Xpomarorpaus, HOHOOOMEHHAS M IebIPOHHKAIOLIAS Xpomarorpadus,
anexTpopopes. PeHTreHOCTPYKTYpHBI aHaIN3 U anexTponorpadus. Pedpakromerpus.

OcobeHHocTH 00OpYIOBaHHA M METONMKH NPOBEAEHUS peakuuii B rerepoasHeIX u
FETCPOreHHbIX cucremMax. COBpeMeHHBIE MeTOJbI OOpaOTKH peaKLUHMOHHBIX MAcC, OYHCTKH M
BIICNCHHs  MpOAyKToB.  IlpoBenenne peakunii Ha  TBepABIX  HOCHTENAX. [IpUHIMAMIEL
KOMOHWHATOPHOH XHMHH.

TexHuKa 6e30macHOCTH M 3KOJIOTHYECKHE TIPOBIIeMbI OPraHHYECKOTO CHHTe3a. «3eieHas
xumusy. Tepmoxnmus opranuueckux peaxuuii. Terniosoit B3pbIB.

II. CunTeTH4ecKHe METOALI B 0PraHnnuecKoii XHMHH H XHMHYeCKHe CBOICTBA coeIMHeHni

AJIKaHbI

Merozpl  cHHTe3a: THIPHPOBAHHE HENPENENBHBIX  YIVICBOAOPONOB, CHHTE3 uepes
THTHAZIMATIKHIIKYIIPATBI, 3CKTPOIH3 coneil KapGOHOBBIX KHCJIOT (Konnbe), BoccTanoBnenue
KapOOHMIIBHBIX COEIMHEHHH.

Peakunn ankanos: ranorennposanue, cynshoxnopuposanue. CeleKTHBHOCTD pazuKaIbHbIX
peakuuit WM OTHOCHTENbHAs  CTAa0MIBHOCTL — AIKHJIBHBIX — PaaMKaToB. TepMuueckuii u
KATAIHTHYECKUH  KpeKkuHr.  MoHHble — peakmum — ankaHOB B CYNEPKHCHBIX  Cpeaax
(1efTepOBOIOPO IHEIH OOMEH U TalloreHHPOBAHHE).

Huknoankansl.  Metomsl cHHTe3a W CTpoeHHE IHMKJIONPOIAHOB, LUKI00YTaHOB,
UHMKJIONEHTAHOB M UMKIOrekcaHoB. CHHTE3 COEIMHCHHH CO CpeJHHM pa3MepoM MHKIA
(atmnonnoBas KonaeHcauus). THITBI HANPSKEHUS B IHKITOATKAHAX U X [0JIpasae/IeHHE Ha MaJble,
CPEAHME M MaKpOUHKIbl. KoH(pOpMalHOHHBIN aHAIH3 LMK/IOrEeKCcaHa, MOHO- H JH3aMeleHHbBIX
LMKJIOTCKCAHOB; aKCHAJIbHBIC H OKBATOPHANbHBIC CBA3U. Biansnne KoH(OpPMAIIHOHHOIO HONOKEHHUS
Cl)yHKU.MOHaJIbeIX I'pynn Ha HX PCAKIITHOHHYHO CIIOCOOHOCTE B psaay NpOHU3BOAHBIX IUKIIOrEKcaHa
Ha MpUMEpPE peakuMi 3aMEeIIeHHs, OTIUCIUICHHS ¥ OKHMCIICHHS. Peaknun pacliMpeHus H CyKeHHs
[HKJIOB TpH Je3aMHHHPOBAHWHM TEPBUYHBIX aMHUHOB ([lembsanoB). Cy)KeHHe LHUKIA B peaklHH
DaBopekoro (a-rajJoreHHKI0AIKAHOHEI).,

AJIKeHbl
Merozpl cuHTE3a: IHMHHUpPOBAHKE rajoreHOBOJ0POJOB M3 AIKHIITAJIOT€HHIOB, BOJLI H3

cnupToB. CHHTE3 aIKEHOB H3 YeTBEPTHYHBIX aMMOHHEBEIX coneil ([odman), N-okuceit TPETHYHBIX
amuHoB (Koym). CtepeoceieKTHBHOE BOCCTAHOBIEHHE aNKHHOB. CTepeoCce/IeKTHBHEIH CHHTE3 yuc-
U mpanc-ankeHoB u3 1,2-numonos (Kopw, Yunrtep). PernoceleKTUBHBIN CHHTE3 aIKCHOB H3
Tosuruapasonos (Ilamupo). Peakums Buttira kxak permocnenuuueckHii MeToL CHHTE3a
anxkeHoB. OCHOBaHMS, UCIOJIb3yeMble B peakind. CTa0HIN3HPOBAHHBIE H HECTAGHIH3MPOBAHHBIE
wiiabl. CTepeoXuMus peakiuu. XeMOCEIeKTHBHOCTh peakiuu Burrira. [Tonyuenue 3¢dpupos
ankuapocGoHoBeix KHCHOT (Muxasib—ApOy30B) M HX HCHNOJb30BAHHE B CHHTE3E ANTKCHOB
(BapuanT Burtura—Xoprepa—Immonca). OG/IacTh MIPUMEHEHHS PEaKIIHHL.

Peakunu ankeHoB: HMeKTPOQHIBLHOE NPHCOCAHHCHHE TAJOreHOB, raJoOreHOBOA0POIOB,
Bozbl. Tpoueccel, conyrerryiomme Adg-peakiusiv: CONPSHKEHHOE NPHCOETHHEHHE, THPH/IHEE K
QIKWIBHBIE MHTpaliH. ['HAPOKCH- M alKOKCHMepKypHpoBaHue. Perso- M crepeoceleKTHBHOE
[IPUCOEIMHEHHE rTHAPHI0B Oopa. Pernocnenuduueckue ruapobopupyromue arentsl. [Ipesparmenue
OOpOPraHMYeCKNX COCAMHEHHH B lKAHBL, CIHPTEHI, AIKHIFAIOreHHAB. OKHCICHHE ANKEHOB 10



okcupanoB (IIpunesxaes). [Tonstue 06 SHAHTHOMEPHOM JMOKCHAMPOBaHUH anKkeHoB o [llapnecy
(B IPHCYTCTBHH M30MPOIKIIATA THTAHA | s¢upa L-(+)-BUHHOMN KHCTOTEI). Luc-runpokcunuposanue
akeHoB 1o Barnepy (KMnOy) u Kpure (0sQ,). OxuciieHHe alKeHOB TaJIOr€HOM B IPHCYTCTBHH
coneit cepebpa: yuc-(Byasopr) n mpanc-(IlpeBo) ruapokcunupopanue. PagukaibHLIe peaKIHH
A/IKCHOB:  TIPHCOCAMHEHHE OpommcToro Bomopoma mno Xapary, CepOBOAOPONa H THOJIOB.
AJUTMITBHOE TaJlOreHHPOBAHHE 110 Lurnepy. Buyrpumonexynapras pagukanbnas LHKIH3alus 6-
TANIOTCHATIKAHOB  NpH  feiicTBuM  TpuOyTHIONOBoruapuza. [ CTEPOreHHOE  THIPHPOBAHME:
KaTaju3aTopbl, KaTaIMTHYECKHE /bl [HMApOreHONIN3 CBs3ei yriaepoa-rerepoaroM. ['omoreHHoe
FHNIPHPOBAHME: KATAIM3aTOPbl, MEXAHU3M. PerHoCeeKTHBHOCTH TOMOIEHHOIO THIPHPOBAHHUS.
[IpucoenrHerHne CHHIIETHBIX 1 TPHIUIETHBIX ~ KapOeHOB K ankeHam. KapbGeHowmbl, ux
B3aUMOJICHCTBHE C aIKeHaAMU.

AJIKHHBI

Meronel cunresa: orwenenue F'JIOTCHOBOIOPOJIOB M3 JIMTaJIOT€HM/IOB, peakuust 1,2-
AHTHAPA30HOB ¢ OKcHaoM pTyTH (II) H TeTpaaueratom cBHHLA. Y CI0KHEHHE YIJIEpOJIHOTO CKeneTa
AJIIKHHOB: PCAKLMH ALCTHIICHH/IOB HATPUS M MEH, MarHUHOPraHHYecKHx TIPOU3BOAHLIX AJIKHHOB.
Konnencaius ankuHoB-1 ¢ keTonamu u anpaernaamu (Pasopekuii, Permme).
3.2. Peakuuu anxuHOB. I AJIOrCHHPOBAHKe, I'MApOranoreHupoBanue, ruaparauus (Kyuepos).
ALleTHIICH-aJIEHOBast H30Mepu3ais. CMmelneHne TPOHHOH CBA3H B TEPMHHAJIBHOE MOJOKEHHE.
OKHCIHTeNbHAS KOHIEHCAIHS TCPMHHAJILHBIX QJIKHHOB B IIPHCYTCTBHH COJIEH MeIH.

AJIKaTHeHbI

Metonsr cuntesa 1,3-ameHoB: ACTHAPUPOBAHKE alKaHOB, cHHTe3 Dasopckoro—Pemme,
KpOCC-COUETaHNE HA METAIOKOMILIEKCHBIX KaTalu3aTopax.

Peakuun  1.3-amenos: ramorennpopanme u rujporajorenuposanue, 1,2- u 1,4-
npucoenunenue. Peakuus JIunnca—Asbaepa ¢ aqkeHAMH N AJIKMHAMH, e THIIBL: KapOo-peakIus,
FeTepo-peakuus. JIneHbl U THEHOMUIIBL. 0-XHHOINMETAHBI B KAUeCTRe AHeHOB., KaTarus B peaKkuun
Hunbca—Anbaepa. CTepeoXuMHs peakimu. PernoceieKTHBHOCTE [4+2]-unKIonprcoenMHEeH s B
CIIydae HECHMMETPHYHBIX THEHOB H IMeHO(HIOB. Petpo-peaximst Hunbsca—Anbaepa. TIpumenenue
CHJIOKCHIHEHOB B CHHTE3€ AJIMIIHKIIOB U [€TEPOILMKIIOR.

Crupre! u ipocTeie 3¢pupsI

MeToabl CHHTE3a ONHOATOMHBIX CHHPTOB: M3 AIKEHOB, KapOOHMIIBHBIX  COEIHHEHHIT,
CIIOJKHBIX 3()MPOB U KapGOHOBBIX KHUCIIOT.

Peakuun oIHOATOMHBIX CIHPTOB: 3amernenue THIPOKCHIBHOM IPYNIbl B CHOMPTax Ha
rajored (Mo JAeCTBHEM raloreHOBOIOPO/IOB, IANOTeHMIOR (ocdopa n xyopucToro THOHMIA).
Pearentbl perno- u crepeocenexTHBHOrO 3aMeIleHust  (KOMIUIeKChl Tpudenundochuna c
TTOT€HAMH H HETBIPEXXJIOPHUCTEIM yrieponom). Jleruaparauns cnupros. OKHCIeHHe MIEPBUYHBIX
H BTOPUYHBIX CIMPTOB. PeareHThl OKHCIEHHMS HAa OCHOBE COEqUHEHHI xpoma (VI), mmoxcuuma
MapraHua u nuMetuicynsokenna (veronst Moddera u Crepra).

MeTo/bl CHHTE3a M peakiuu IBYXaTOMHBIX crnuptoB. OKHCIATENbHOE pacmierienne 1,2-
ZMOJIOB (HOAHAS KHC/I0TA, TeTpaaleTaT cRHHNA). [InHakoauuoBas neperpynnupoBKa.

Meroasl cuHTe3a NpOCTBIX APHMPOB: peakius Buiibsmcona, ankoxcuMepKypHpoBaHue
CITHPTOB.

Peaxiiy npocThix a(upos: 06pazoBanue OKCOHHEBHIX CONEI, pacilenIeHte KHCIOTaMu.

lunponepoxcnasr. Kpayu-aupsr, ux nonyuenne u NIPHMEHEHHE B CHHTE3E,

Oxcupanpl. CriocoObl  mOMTyYeHHS. PackpeiTHe oOKkcHpaHOBOro NHKIa MOA aeicTBHEM
IIEKTPOGHIBHBIX H HYKJIEO(QUIBHBIX areHTOB.



AJIbACTHABI H KeTOHBI

MeTonpl 10Jy4€HHs anbIErMIOB U KETOHOB: M3 CIMPTOB, NPOM3BOMHBIX KapOOHOBBIX
KHCJIOT, aJKCHOB (030HONH3), &IKHHOB (THAPOOOPHPOBAHHE), HAa OCHOBE METAIOPraHHUECKHX
COeIMHEHHH. AIIMITHPOBAHHE U ()OPMHIHPOBAHHE APEHOB.

Peakiun anbaernioB u KeTOHOB: NPUCOENHHEHHE BOJBI, CIIUPTOR, THOIOB. 1,3-JIHTHAHEI U
MX HCIIO/IL30BAHKME B OpraHnveckoM cuHtese. Obpawenne nonsapHoctd C=O-rpynmsl. [Tonyyenne
OuCYIbOUTHLIX MPOM3BOAHLIX M LMAHTHIPUHOB. B3aHMOIEHCTBHE AlbAErHIOB H KETOHOB C
umiaamu gocpopa (Burrr) um cepsl. BsaumoneiicTBHe anbIerHIOB H KETOHOB C a30THCTHIMH
ocHoBaHusMH. [leperpynnuposka bexkmana. BsaumopeiicTBHe aibierdZoOB H KETOHOB C
MCTANIOPraHH4YCeCKUMH  COCIUHCHUAMH, EHaMHHbI, UX QJIKWIHPOBAaHHEC M alMIHPOBAHHE.
AJIBI0JIBHO-KPOTOHOBAS.  KOH/IEHCALMS ~ aNbJCTHIOB M KETOHOB KaK METON  YCIOXKHEHHS
yrieponHoro ckesera. Hanpapnennast anpIonbHas KOHACHCALMs Pa3sHOMMEHHBIX AllbIETHIOB C
HCITOJIb30BAHUEM JIMTHEBBIX H KPEMHHEBBIX 3(pupoB eHonoB. Konjencalus anbaeruoB 1 KeTOHOB
C MAJOHOBBIM O3(QUPOM M IPYIMMH COEIMHEHHSMH C aKTHBHOH METHIIeHOBOH TIpymmoil
(KHeBeHarenmp). AMHHOMETHIHPOBaHHE albJErHIOB M KeToHOR (ManHnx). DBexzounoBas
koHznencanus. Konnencauus ¢ Hutpoankanamu (AnpH). BoccTaHOBIEHHE albAErHIOB H KETOHOB
A0 CITUPTOB, PEareéHThl BOCCTAHOBJIEHHs. Jle30KCHTeHHpPOBAHHE ANIBJETHIOB H KETOHOB: PEeaKIuH
Knemmercena u Kuxnepa—Bonbda. OkuclieHHe albIerHI0B, peareHThl OKUCIeHHsS. OKHCIEHHe
KE€TOHOB HaaKHCJI0TaMH 1o baliepy—Buurepy.

0, B-Henpe/epHbIe albIeruibl H KETOHLI. MeTo/bl MONYUCHHS: KOHIEHCALIMH, OKHCIeHHE
alIoBbIX cnuptoB. Peakums 1.2- n 1.4-npucoeanHeHnss NTUTHHOPraHUYECKUX COEIUHEHHIL,
TPUANKHIOOPAHOB, JIMAIKK/I- M JMAPU/IKYIPATOB, LHAHHCTOrO BOJOPOAA, TATOreHOBOIOPOIOB.
ONOKCHAMPOBAHUE O, [-HENpenenbHBIX KeTOHOB. CONpSKeHHOE NPHCOSIHHEHHE EHONSATOB M
CHAMHHOB K 0, [-HENpelenbHbIM albJernjiaM H KetoHaM (Muxasnp). JIOHOPHI WM aKLEnTOpbl
Muxasna. Kartanusatopel peakuun, ee 00paTHMOCTE. Perpo-peakims. Peakimu aHEJIMPOBAHHSL.
Bapuant Poduncona. Mcnoab3oBaHue B-XJIOPKETOHOB M MPOH3BOJAHBIX OCHOBaHHH MaHHHXA. G-
CHJIMTHPOBAHHBIC BHHUIKETOHBI (CTOPK) M €HaMUHBI B PEAKIUAX aHEIMPOBAHHS.

KapOonosbie KHCJIOTBI H HX HPOH3BOJAHDIE

MeToapl CHHTE3a KHCIOT: OKHC/JEHHE IEPBHYHBIX CIHPTOB M AIbJETHIOB, AIKCHOB,
QIKHHOB, AIKHIOCH30JI0B, THAPOJIM3 HHUTPHUIOB H JPYIHX [IPOH3BOAHBIX KapGOHOBLIX KHCIIOT,
CHHTE3 Ha OCHOBE METAJIOPraHHYECKHX COCIMHEHHH, CHHTE3bI Ha OCHOBE MaJIOHOBOTO 3(Qupa.

Peakuun kapGoHOBBIX KMCIOT: ranorennpoBanue 1o ['eno-®ossrapary-3emuHckomy,
NUPOJIHTHYECKAA KeTOHH3AIUA, dJieKkTposu3 1o Konbbe, nexapbokcunrposanue mo XyHCAHKKEDY.

Merobl nosTydYeHus NPOU3BOAHEIX KAPOOHOBBIX KHCJIOT: IaJOr€HAHTH/IPH/IOB, aHTH/IPH/IOB,
CJIOMKHBIX 3GHPOB, HUTPHIIOB, aMHI0B. KeTeHbl, HX MojlyuyeHHe H CBOHCTBA.

Peakunyu 1pOW3BOMHBIX KapOOHOBBIX KHMCIOT: B3aHMOJICHCTBHE €  HYKJIEO(DHILHBIMH
peareHTaMH (BOJa, CIIUPTEI, aMMHAK, aMHHBI, META/UIOpPraHHvecKue coequnenns). BocctaHoBIeHHE
rajJOréHaHruapUIOB 10 IbAErHI0B 10 PO3eHMyH/ly M KOMIUIEKCHBIMH THIPHIAMH METAJJIOB.
Bsaumozeiicteue  rajoreHaHruapumoB ¢ jguasoMeraHoM  (peakuus — Apuara-DiicTepra).
Boccranopnenne cmoxkHBIX 3(HPOB 10 CIHPTOB M albIEru0B, HHTPHIOB — NO AMHHOB M
QJIBACTU0B KOMIIICKCHBIMH I'MAPHAAMH MeTa/IoB. MajloHOBass KHCIIOTA: CHHTE3bI ¢ MaJOHOBBIM
s¢upomM, peakumsa Muxasns, konaeHcamun ¢ anbaeruaamu (Kdesemarens). CrnoskHodpupHas
auuaouHoBas KoHzaencaimd. OcoOeHHOCTH 3(QHUPOB JBYXOCHOBHBIX KHCIOT (0GpasoBaHue
KapOOLKMKIIOB) B 3THX peakiusX. CIoxHbIe 3QUPHI 0-TalIOreHOKUCIIOT B peakuuax PegopmaTckoro.
ALIETOYKCYCHBIH 3(Hp U ero HCIOJIb30BAHHE B CHHTE3E.

Meroasl  cuHTesa @, P-HempenenbHbIX — KapOOHOBBEIX — KHCJIOT:  J€THIpATALHS
THAPOKCHKUCIIOT, peakuuu Knesenaress, Burrura, [Tepkuna (CHHTE3 KOPHYHBIX KHCIIOT). Peakuuun
INPUCOCUHEHHsI [0 JBOHHOM CBA3H. bpoMo- M HOMO-NaKTOHH3AlMsA O, [-HempeaeabHbIX
KapOOHOBBIX KHCJIOT.



CuHTeTHYECKOE  HCMOJIB30BAHME peakumii  3JeKTpoGHILHOr0 3aMelmeHHs B
APOMATHYECKOM PsiTy

Knaccuukaums peaxumit  apomaruueckoro NEKTPO(HUILHOIO 3aMelleHHs. BiusHue
3aMECTUTE/ICH B OCH30JBHOM KOJIbLIE HA CKOPOCTB H HAIpaBIeHHe EKTPOPYHUIBLHOTO 3aMEIEHHUS.
CornacoBaHHas H HECOITIACOBAHHAS OPHEHTALHS.

Hurposanue. Hutpyiouue arentsr, Mexanuam peakuuu HUTpoBaHHA. HutpoBanue Oenzona
W ero samewieHHBIX. Hurposanuwe Gudenuna, nadranmHa, apoMaTHYECKHX AMHHOB M ¢eHona.
[onyyenne mommnuTpocoeuuenuit. nco-ataka u MIICO-3aMCIIEHHE B pPeaKLUsIX HUTPOBAHHIL.
BoccraHoBnenne HUTPO-Ipynme! B pasmHYHbIX YCTIOBHSIX.

lanorennposanne. [asorenupyronie areuTsl. MexXaHmm TaJIOTEHHPOBAHUS APEHOB H HX
TIPOU3BOJIHBIX.

Cynbduposanue. Cynbdupyiomme arentsl. KHueTHueckuii u TEPMOIHHAMHYECKHH
KOHTPOJIb peakiu (Cy/ibpupoBanne GpeHona u HabTamiHa). [Ipespammenue cynbdorpynmsr.

ATIKHJIIMDOBAaHHE apeHoB II0 ®pugemo-Kpagrey. Ankunmupyomupe areHTsl. MexaHH3m
peaxuun. [onnankumiposanue. IToGounble mporecch: H30MepH3aLUs QIKHIIMPYIOILEr0 areHTa M
KOHEYHBIX NPOAYKTOB. CHHTE3 JIHapHII- U TPHAPHIMETAHOB.

AUHITHPOBAHNE apEHOB. ALMIMPYIOIIHE areuThl. MexXanuam peaxuun. PernocenekTHBHOCTD
anunuposanua.  OCOGEHHOCTH — allMIMpOBaHHS  (DEHOJIOB, neperpynnipoBka  ®puca.
®opmusposanue no Farrepmany-Koxy, ['arrepmany u Bunscmeiiepy. O6macTs npuMeHeHHS 5THX
peaxinii.

Hurpocoeanuenust n aMmuuel

Hurpoankaner. Cuxres u3 anxuiranorenn1os. KHCIOTHOCTD i TAyTOMEPHs HHTPOAIKAHOB.
Konnencaunst ¢ kapGOHHIBHBIMH — COEAHHEHHIMHE (Aupu). BoccraHoBleHHE B aMHHBL
IIpeBpaienye BTOpH4HBIX HUTPOATKAHOB B KETOHBI (Mak-Mappmn).

MeTozsl nosyyeHns aMHHOB: ATKHIHPOBAHHE AMMHAKA H AMHHOB I10 I"'opmany, pranumuna
Kanus (I'abpuans), BoccTaHOBIEHHE a30TCOEPKALIX IPOM3BOIHBIX KapOOHMILHBIX COE€IHHEHHI
M KapOOHOBBIX KHCIIOT, HHTPOCOIMHEHHI, AJIKHIA3HI0B. [Teperpynnupoekun [opmana u
Kypuuyca. CunTe3 aMHHOB ¢ TPETHYHBIM ATKHJILHBIM pamukanom (Putrtep), B3ammonelicteue
albAETHIIOB H KETOHOB ¢ (hopmuaTom ammonus (Jelikapr).

Peakunu amuHOB. Ankunuposanue u auunMpoBanue. Tepmuueckoe passoKeHHe
THAPOKCUIOB TETPAATKHIAMMOHMS 110 ['odmany. OKuc/ieHHe TPETHYHBIX aMUHOB 10 N-OKCHJIOB,
ux tepmonus (Koym). ITonyuenue uutpoHor u3 N.N-anankuiaruapokcuamMunos. Peakuuu [3+2]-
LHKJIONPHCOCIMHEHHST HUTPOHOB (06pa3s0BaHHe MATHU/ICHHBIX a30THCTHIX IeTePOLIHKIIOB).

MeTo/b! cHiTE32 M PeAKIIN APOMATHYECKHX FeTePOMKINYECKHX ¢OeXHHeH il
IIaTHYNEeHHBIE FETEPOLMKIIBI C OHUM rerepoaroMoM. Pypan, nuppon, tuoden. Cunres usz
1.4-mukapSonnibueix coenunennit (Ilaans—Knopp). Cunres nupponos no Kuoppy u no Ianuy.
Cuntes 3,4-1M3aMeLUEHHBIX THO(GEHOB 110 XutcOepry. Peakunn snekTpouIbHOro 3aMemeHus B
TBITHYICHHBIX  apOMATHYCCKUX TE€TEPONHKIAX: HHTPOBAHHE, CyNb(HPOBAHHE, TalOTeHHPOBAHME,
opmumposanue, aunmiposanue. Munomnn. CHHTE3 NPOH3BOHBIX MHIONA H3 (GeHHIrHApa3KHa U
KeToHOB (Puurep). CHHTE3 WHAOJIA M €r0 MPOH3BOAHBIX M3 2-auunamunoToNyon0B (Manemynr).
Peakuuu  snextpoduiasHoro 3amemenus B IIHPPOJIGHOM ~ KOJIbLIE HMHAONA: HHTPOBAHHME,
(popMuIIMpOBaHHE, ralOreHHPOBAHHE.
llecTuuieHHpIe apOMATHYECKHE TeTEPOLIUKIILL ¢ OJTHUM Te€TEpOaTOMOM. [IHPHIHMHE H XMHOJIHE.
CunTes mpousBoaHbIX mHpHAMHA 1o ['anuy. CHHTE3 YaCTHYHO THAPHUPOBAHHEIX IPOH3BOJIHEIX
mupuanHa nyteM [4+2]-unknonpucoeanHenns (reTepo-peakius Hunsca—Anpnepa). CunTes
XHHOJIMHA H 3aMCILICHHBIX XMHOJIMHOB U3 aHHIHHOB 1o Ckpayny u [leGuepy—Musepy. Peakunn
MTHPHIIHHA W XWHONWHA ¢ ajkuiranoreHniamu. OKHClIEHHE M BOCCTAHOBJEHHE MHPHIHHA H
XHHOJMHA. Peakumu O1eKTpouIbHOrO 3aMelleHHs B MHPHAHMHE W XUHOIHHE: HHTPOBaHHE,
Cyﬂb(pHpOBaHHE, raJJorcHHpoOBaHHE. N-okucu NHPpHIHHA H XWHOJIMHA W HX HCIIOJIL30BaHHE B



peakmui HUTpoBaHus. HykineoduipHoe 3amMemenne aToMOB BOJOPOAA B MUPHAMHE M XHHOIHHE B
peakuusax ¢ amuzom Harpus (Ynunbabun) u GeHHIIUTHEM. 2- U 4-METH/INUPUINHE] H XHHOIHHBI
KaK METHJIEHOBLIE KOMITOHEHTHI B KOHJIEHCALUAX C a/lbIeTH/IaMH.

2. Ilepeuenn 0CHOBHOI H TOMOJHHTEIBHOH Y4eOHOI THTEPATYPBI

OcHoBHAas JUTEpPaTYpa

1. PeyroB, O. A. Oprannueckas xumusi [Texer] U. 1. Vueb. s By30B 110 HanpabIeHUIO U
cremansrocTd "Xumus": B 4 4. O. A. Peytos, A. JI. Kypi, K. I1. Bytun ; Mock. roc. yH-T uM. M.
B. JTomoHocoBa. — 2-¢ u3a. — M.: Bunowm. Jlaboparopus 3nanuii, 2005. — 567, [1] c. un.

2. Peytor, O. A. Oprauuveckas xumus [Texcr] Y. 2. Yueb. 1 By30B 110 HAIPABJICHHIO U
cnemransHocTaM "Xumus" : B 4 4. O. A. Peyros, A. JI. Kypu, K. [1. Byrun. — 3-e usa., uenp. — M.:
MsnarensctBo MI'Y, 2007. — 622, [1] ¢. ui.

3. Peytos, O. A. Oprauudeckas xumus [Texct] Y. 3. YueOHuuK i By30B 110 HalpPaBICHHIO H
cnemuansroctn "Xumus': B 4 u. O. A. Peytos, A. JI. Kypy, K. I1. Bytus ; Mock. roc. yH-T uM. M.
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"Xumus": B 4 4. O. A. Peyros, A. JI. Kypu, K. I1. Byrun; Mock. roc. yu-t um. M. B. Jlomonocosa.
— M.: Bunom. Jlabopartopus 3uanuit, 2004. — 725, [1] c.

5.Cmut, B.A. OCHOBBI COBPEMEHHOTO OpPraHHYeCKOro CHHTe3a. [DIeKTpOHHEI pecypc] /
B.A. Cmut, A.JL. Junsman. — JnexTpon. aad. — M. : Msnarenscteo "JlaGopatopus 3Hanuit”, 2015.
—~753 &,

6. Taynt™an, 3. Oprannueckas xumus 3. laynrvan, 0. Ipede, X. Pemane; [lep. ¢ nem. I1. b.
Tepentbesa, C. C. Uypanosa; I[Tox pen. B. M. ITotanosa. — M.: Xumus, 1979. — 832 c. uiL

7.Mapu, JI. Opranuueckas XuMus. Peakinn, MexaHu3mel 0 CTYKTypa: YriyOu. Kype i yH-
ToB 1 xuM. By30B: B 4 1. T. 2 Ilep. ¢ anrn. M. A. Poakuna, 3. E. CaMOHI0BOI; [Tox pen. K. IL
Beneuxoii. — M.: Mup, 1987. — 504 ¢. un.

8. Jloynb, JIK. XUMHs reTepOLHKIMYECKUX COSTHHEHHH / . dxoyne, K. Munne. — M.:
H3n-Bo «Mup», 2004. — 681 c.

9.I0posekas, M.A.  XumHS ~ apOMaTH4YECKHX  IeTEPOLHKITHICCKHX COEIMHEHHH.
[DnexTponHblii pecype] — DneKTpoH. Aan. — M. : Msnarensctro "JlaGoparopus snanmit”, 2015. -
211 g

10. Trontep, X. Brenenue B kype crnekrpockomuu SIMP X. I'tontep; Ilep. ¢ anri. 10. A.
Verpmioka, H. M. Cepreesa. — M.: Mup, 1984, — 478 ¢. un.

11. bakcron II1.P., PoGeprc CM. BBenenune B CTEPEOXHMHIO OPraHHYECKHX coenuHenuii. Ot
MeTaHa 0 MakpoMoJekyi. — M.: Mup, 2005. —311c.

JlonoJiHUTeIbHAS JIMTEPaTypa

1. B.M. Munkun. B.51. Cumkun, P.M. Munses. Teopus cTpoeHHs MOJeKyl. PocTos-Ha-
Hony: ®ennke, 1997.
2. 0.A. Peyros, W.I1. Beneuxas, K.IT. ByriH. CH-KHCIOTHOCTD. M.: Hayxka, 1980.
3. P. Jlparo. Gusuueckue meToap B xumuu. T.1, 2. M.: Mup, 1981.
4. X.Tiontep. Beenenue B kype cnekrpockonuu SIMP. M.: Mup, 1984.
5. 10.C. HexpacoB. MeToa0I0rHYeCKHE AaCMEKTbl MACC-NEKTPOMETPHISCKOro  aHal3a

oprannyeckux BewecTs. JKAX, 1991. T.46,N 9, C.1696-1710.



i 3 BOﬂpOCbl A MOAIOTOBKH K CAaYde¢ KaHAHJATCKOro 3J3K3aMEHa € YUECTOM TEMATHKH
AHUCCEPTALHMOHHOIO HCCJIEJOBAHUSA

CneuuanbHas  4YacThb  IPOrpaMMbl  KaHIHIATCKOIO  MHHHMyMa  paspabaTbiBaeTcs
WHIAWUBHUAYAJIEHO IS KaxKJO0Iro0 COMCKaTelisi B COOTBCTCTBHH C TeMaTUKOMI JAUCCEPTALlHOHHOIO
HCCJICA0BAHHA W YTBCPIKAAETCs Ha 3aCClaHHi Cogeta HHCTHTYT& CCTCCTBCHHBIX M TOUYHBIX HAYyK.

4. Vci1oBHS J0NYCKA K YK3aMEHY

VYenoBdeM Jomycka acnupaHTta (COMCKaTess) K KaHAWAATCKOMY 9K3aMEHY MO CHeHHANBHOH
JTUCIMIUIAHE SIBIISIETCS ycrmenHoe ocBoeHre O0pa3zoBaTebHO MPOrpaMMbl BEICILICr0 00pa3oBaHUs
— MPOrpaMMbl MOATOTOBKH HAYYHO-TIEArorH4ecKux KaJpoB B aCIUPAHType IO HAMpaBIIEHUIO
noAroToBkd 1.4, XuMu4ecKHe HayKd, a TAakKyKe€ BBICOKAsA CTENEHb IOTOBHOCTH KaHIHIATCKOM
IHCCEPTAIUH, TOATBEPKICHHAS HAYYHBIM PYKOBOIHTEICM.

S. Ilpoueaypa npoBeleHHsi IK3aMeHa

Kanpunarckuii sk3ameH npoBOAMTCs B YCTHOH (opme no Owieram. B kaxiaom Ouiere
COACPXKUTC 3 BOIPOCA M3 3apaHee MNPeAoCTaB/ISEMOrO aclHpaHTy CIHCKAa BOIPOCOB, JBd H3
KOTOPBIX BBIOMpaeTcs W3 olueil, a OJiMH — U3 ClelHaIbHOM YacTH. DK3aMeHyloleMycs aaercs |
ACTPOHOMHYECKHIi Yac Ha noArotoBky. KpurepusimMu oleHHBaHUS OTBETA ABJIAIOTCS: 1) ypoBeHb H
CTEleHb BJIAJICHUS] TEOPETHUYECKUM MATepPHAIoM, 2) IPYIHPOBAHHOCTH B paMKax 0OCYKIaeMbIX
BOTIPOCOB, 3) crnocoOHOCTb OTBEYATH HA AOMOJHUTEIbHBIE BOIPOCHI M NPHHHMATL Y4YacTHE B
muckyccuu.  Kanaunarckuii  dK3aMeH — OLGHMBaeTcs  Kak  «OTJIHYHO»,  «XOPOLIOY,
«YIOBNETBOPUTEBHO»,  «HEYIOBICTBOPHTENbHO». VTOropas OLEHKa OTBETa  acmupaHTa
BBICTABJIAETCS 110 MATHOAUIBHOM [IKaNe Ha OCHOBAHHH CYMMAapHOIO OLIEHHBAaHHUA 110 KaXKAOMY U3
BBILICYKA3aHHBIX KPUTEPHEB.



