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Conepxanue

1. DaemeHTHI coaepxkaHusi, NpoBepsieMble 3a1annamMu KUM

| gaKOHOMepHOCTI/I CTPOCHHUA U PCAKIITUOHHOIO MMOBCACHUA OPraHUYC€CKHUX coeTHUHEeHHU M

1. XumMnueckasi cBA3b U CTPOCHHE OPTraHNYEeCKUX COeIMHeHM

1.1. CoBpeMeHHBIE IPENCTABICHHS O IPUPOIE XUMUYECKON CBS3U. DJIEKTPOHHBIE ITPEICTABICHUS
0 mpupoje cBszed. Tumbl cBsi3eil B oprannveckoil xumun. ['uOpuauzamust aToMoB yriepoja u
a30Ta. DJEeKTPOHHBIE 3P PEKTHI. DIEKTPOOTPULATETLHOCTh ATOMOB U TPYIIIL.

OCHOBHBIE MTOJIOKEHUSI KBAHTOBOW XUMHH. ATOMHBIE M MOJIEKYJIsipHbIe opOutanu. [Ipubmmkenue
MO-JIKAO. Meron MO Xiokkens U 00jee cTporue KBaHTOBO-XMMHUYECKHE METOJbI pacuera.
[TonsiTHE O MOIY3MIUPUYECKUX METOAAX, OCHOBAHHBIX Ha puOmmkennn Xaprpu—Poxka (MNDO,
AMI, PM3 u np.). Metozst ab initio. Metroa ¢pynkunonana rmotHoctu (DFT). KomnpomuccHsie
N0JX0/1bl (JIOKAIM30BaHHbIE CBSI3U, THOPUN3ALUS, YACTUYHBIA yUeT NeIOKAIN3allU 3JIEKTPOHOB
Ha MPUMEPE C - T --IPUOIIMKEHUS).

Teopus Bozmyienuit MO. Bo3MyliueHus nepBoro 1 BToporo nopsiakoB. MHaekcsl peakinoHHON
crocoOHOCTH. Merox TpaHUYHBIX opOuTaneld. 3apsAAoBbIi M OpOUTANbHBIM KOHTPOJb
OpPraHUYECKHUX PEaKIIAM.

[TonstHe 0 pe3oHaHce (CONPSKEHMM) B KJIACCMUECKOW M KBAaHTOBOM Xumuu. CompspkeHue B
metoge MO Xiokkens. Konuenuus apomatuuHoctu. [IpaBuno Xrokkens. Me3ouoHHbIE
coeMHEHUsA. AHTHAPOMAaTUYHOCTb.

1.2. Crepeoxumus. IIpocTpaHcTBEHHOE CTpOEHHME OpraHmdeckux mojekyi. [IpocrpancTBenHoe
B3aMMOJICICTBUE HECBS3aHHBIX AaTOMOB W TPYNI, BaH-AEp-BaaJbCcoBbl paguychl. llonarue o
KOH(OpPMAaILIMU MOJIEKYJIbl. BpalieHue BOKpYTr CBsI3€i: BEIMYMHBI 1 CUMMETPHS TIOTCHINAIBHBIX
6apbrepoB. DakTopsl, onpeaessroIne YHepru0 KoHhopMepoB. Biausaue 3¢ ¢dexToB conpskeHHs
Ha cTabuiIbHOCTh KOH(opMepoB. HomeHknaTypa koHpopMepoB. YTI0BO€ HAPSKEHUE U APyTUE
TUIBl HANpSDKEHWsT B LUKIMYECKUX cucTeMax. CpenHue IUKIBI W TPAaHCAHHYJSPHbIE
B3auMoJeiicTBus. MHBepcrsa LMKIOB U a30TcoAepKalux coequHeHui. CBsA3b KOH(poOpMaluu u
peaKLMOHHON CIIOCOOHOCTH. ITpunnun Keprtuna—I'ammera. Crepuueckuii 51
CTEPEOIJIEKTPOHHBIN KOHTPOJIb peakiuii. CTepeo- CeIeKTUBHOCTh U CTEPEOCTICIIU(UIHOCTD.
ITpocTpaHCTBEHHOE CTPOEHHE ITUIIEHOBBIX M AMEHOBBIX cucTeM. HOMEHKIIaTypa reOMeTpu4ecKux
nzomepoB. KoHdopmariust JMEeHOB U TPUEHOB. ATpONon30oMepHsi. JHaHTHOMEPHS. ACUMMETPHUS U
XUPAITBHOCTh. DKBUBAJICHTHBIE, JHAHTUOTOIIHBIE U TNACTEPEOTOIHBIE TPYIIIIBL; UX MTPOSIBICHUE B
XUMHUYECKOM IOBEJCHUH MOJIEKYJ B XHMpalbHBIX M aXUpalbHBIX cpenax M crekrtpax SMP.
Homenknarypa ontudyeckux aHTUNONOB. HeyrieponHble aTOMbl Kak LEHTPbl XUPAJIbHOCTH.
CnocoObl moslydeHUsT M paslieleHuss SHaHTHOMepoB. OnrTuueckas 4YHUCTOTa U METOJbl €€
onpenenenusi. Omnpenenenue aOCOMIOTHOW W OTHOCUTENbHOW KoHGurypauuu. Ilonstue o
JUCTIEPCUU ONITUYECKOTO BPALIEHHSI U KPYTOBOM JTUXPOU3ME.

2. O01mMe NPUHIMIIBI PEAKIIHOHHOMN CIIOCOOHOCTH

2.1. Knaccuduxanus peakuuii mo Tumy oOpa3oBaHUs U pa3pbiBa CBsi3ed B JTUMH-THPYIOLICH
CTaJiuH, MO TUITY peareHTa U 10 COOTHOILIEHUIO YHCIIa MOJIEKYJI PEareHTOB U IIPOTYKTOB.

Teopust nepexoHOro COCTOSIHUS. [ MIEpOBEPXHOCTh MOTEHIIMAIBHON 3HEPIrUU, KOOpAUHATA U
DHEpreTHUecCKUid  MmpoQumiib  peakuuud. TepMOAMHAMHUYECKHE  IapaMeTpbl  aKTHUBALIUU.
Kunerndeckue ypaBHEHUSI OCHOBHBIX THIIOB peakluii. MeTobl 3KCIIEPUMEHTAIBHOTO U3Y4YEHHUS
KUHETHKH U MEXaHU3MOB peakiiii. MeToJ1 craiiuoHapHOro cocTossHus (mpuHuun boaenmreiina).
[Toctynar XsMMoHAa. DMOUpUUYECKUN (PKCTPATEPMOJUHAMHYECKH) MOAXO0A K PEaKIMOHHON
cniocoOHocTH. KoppensunonHble ypaBHEHUs, TPUHIIMIT TMHEHHOCTH CBOOOHBIX dHepruii ['nboca.
VYpaBuenus ['ammera u Tadra. CBsi3p mapamMeTpoB KOPPEISAIIMOHHBIX YPAaBHEHUN C MEXaHU3MOM
peakuuii. [Tpunmmn XKXMKO; ero o6ocHOBaHuE Ha 0CHOBE TeopuH Bo3MymieHnid MO.



2.2. KonnuecTtBeHHast TeOpHs KUCI0T U ocHoBaHUM. Kucnotsl bpencrena u Jlptonca. Kucnorno-
ocHoBHOe paBHoBecue. llonsatue pH. Kunernueckas u TepMoauMHaAMHUYECKas KUCIOTHOCTb.
VYpaBHenne bpencrega. OOmuit u  cnenu@UYECKWid  KUCIOTHO-OCHOBHBIM  KaTaims.
Cynepkucnotel. @ynkuuu kuciiotHoctu. [locrynat ['ammera.

2.3. BousHHEE cpeapl Ha CKOPOCTH M paBHOBECHE OpraHuueckux peakiuid. Crie- muduueckas u
Hecrienuduueckass (yHuBepcasibHas) coibBamusa. Kierounsii s dexr. Bomopomnas cBs3b.
Knaccudukanus u mkanabsl mapameTpoB pacTBOpHTENeiH. BiusiHuEe conbBalMu Ha CKOPOCTh U
PaBHOBECHE OPraHUYECKUX peakiui. YpaBHeHus Y uHcteitna u ['pronBanbaa, Konnens—Ilansma.
KucnoTHOCTP W OCHOBHOCTH B ra3oBod ¢pasze. Accormanus HOHOB. THIIBI MOHHBIX Map M
JI0Ka3aTeNbCTBA MX CYIIECTBOBaHHUS. BiusHue accouuanuu HMOHOB Ha HX PEAKIMOHHYIO
cnocoOHOCTh. YpaBHeHHE AKpH. Mexda3ubiii katanus. KpayH-aQupel, KpunTaniasl, IOJaH]IbI,
KaTajan3aTopsl MexdazHoro nepeHoca. [lonsarue o cynpaMosieKyIsipHON XUMUU.

2.4. OcHoBHBIE THNBI HHTepMeauaroB. KapOenueBbie HOHBI (KapOOkaTHOHBI). | eHeparms
KapOOKAaTHOHOB B pacTBOpax U B razoBoil (asze. BiusHHe CTPYKTYpHBIX M COJbBATALIMOHHBIX
dakTopoB Ha CcTaOWIBHOCTH KapOokatnoHOB. CTpoeHHe KapOOKaTHOHOB. IloHsATHE O
HEKJaccuueckux uoHaxXx. OCHOBHBIE THIIBI peEakiui KapOOKaTHOHOB M 00JacTh HX
CHHTETHUYECKOTO HCIONb30BaHMs. CKeNeTHbIe IEepPEerpyNnupoOBKH M THAPUAHBIE CIABHTH B
KapOOKaTHOHAX.

Kapbanmonsr 1 CH-kucnotsl. BnusHue cTpykTypHBIX U 3(QQEKTOB cpeipl Ha CTaOMIN3AIUI0
kap6aHnnoHoB. OCHOBHbBIE peaKlUu KapOaHHOHOB, AHMOHHBIE TEPErpyNIMUPOBKUA. AMOU IEHTHBIC
U TOJHICHTHbIE aHWOHBL. KapOeHbl. DNEeKTpOHHAs CTPYKTypa, CHHIJIETHOE W TPHUILIETHOE
cocTtosiHue KapOeHoB. MeToapl reHepalnuu KapOeHOB U HCIOJNb30BAHHE UX B OPraHMYECKOM
cuHTe3e. HurpeHsl, ux renepanus, CTpOCHUE U CBOMCTBA.

CBoOoIHBIE paguKaibl U MOH-paJUKalbl. MeToAbl TeHEepUPOBAHUS PATUKATIOB. DJIEKTPOHHOE
cTpoeHne U (aKkTOphl CTAOWIM3aIMK CBOOOJHBIX PATUKAIOB. THITBI CTAOMIBHBIX CBOOOIHBIX
pagukanoB. OcHoBbl MetonoB OIIP u XIIHM. Katmon- u aHuoH-paaukansl. MeTojsl
reHepupoBaHusa U cBoicTBa. OCHOBHBIE peaklUU HOH-paauKagoB. KoMmIuleKchl ¢ mepeHocoM
3apsja.

3. OcHOBHBIC THIIBI OPTAHHYECKHUX PEAKIMIl U UX MEXaHU3MbI

3.1. HykneodunsHoe 3amemnieHue B anudarudeckoM psay. Mexanusmsl Sn1 v Sn2, cMenaHHbIN
MOHHO-TIApHBIA MeXaHW3M. BiusHue cTpyKkTypbl cyOcTpara M MOJSPHOCTH PAcTBOPUTENS Ha
CKOPOCTHM M MEXaHU3M peaklUudu. AHXMMEpPHOE COJEWCTBHE U CHHAPTETUYECKOE YCKOpPEHUE,
y4yacTH€ COCEIHUX TpyII, MEepPerpymnmnupoBKM B XOA€ HYKJICO(QWIBHOTO 3aMeIeHHs.
Koppensiuronnsie ypaBuenus CysitHa—CkoTTa 1 DiBapca.

3.2. HykseodunpHoe 3aMelieHne Ipyu KpaTHOM yriiepo-yIiepo HOH CBSI3M U B apOMaTHUYECKOM
anpe. TUMHYHBIE MEXaHU3MBI HYKJI€O(DHILHOTO 3aMELIEHHs Y SP>-THOPUIHOTO aTOMa YIIepoa.
BununbHbI KaTHOH. MOHO- U OMMOJIEKYNSpPHBIE MPOLECCH HYKJICO(QHIBHOTO 3aMElIeHHs B
apomatuueckoM psny. Kartanus3 nepexomansiMu MmeTamiamu. HykneodunpHoe 3ameleHue B
HUTPOINIPOM3BOAHBIX  OeH3onma. HykneodunbHoe 3amernieHue Bojopoja  (BHKapuO3HOE
3amenienne). Kommiekcsl Melizenxeiimepa. HykiieopunbHoe 3amelieHne B apoOMaTHYECKUX
rerepounkinax. Kunezamerienue.

3.3. DnekTpodmibHOE 3aMelieHne y aToma yriiepoaa. Mexanusmbl 3amemienus Sgl, Sg2, Sgi.
HyxneodunpHblit KaTanu3 31eKTpoUIbHOTO 3aMelieHus. BrnusHue cTpyKTypbl cyOcTpata u
b (}exToB cpeapl Ha CKOPOCTh W HAMpAaBICHHWE pPEaKIui. 3aMelnieHue y oJIepMHOBOTO aTroma
yriepoja U B apoMaTHYeckoM Kouiblie. ['eHeprpoBaHue 31MeKTpopMIbHBIX peareHToB. [IpaBuia
OpUEHTAIlMM U UX MOJEKYJISIpHO-OpOUTaIbHAs HHTEpHpeTanus. DIeKTpoUIbHOE 3aMellleHne
JpyTux rpymi, kpome Bogopoaa. Mnco-3amenienne. Kunernueckue n3otonHbie 3¢ HexTsl.

3.4. Peakunum  snumMuHUpoBaHus  (oTuieruieHus).  MexaHM3MBI  TeTepPOJIUTUYECKOTO
snumuanpoBanus E1 u E2. CtepeosnekTponHblie TpeOOBaHUs U cTepeocnenupuaHocTs mpu E2-
JNMMHWHHAPOBAHUH. TEpMHUYECKOE CUH-IITMMAHAPOBAHHUE.



3.5. IlpucoeauHeHWe MO KpaTHBIM YIJIEPOIA-YITIEPOAHBIM  CBS3SIM.  DJIEKTPOQPHIbLHOE
npucoeanHenre. CuabHbIe U ci1alble 3JeKTPOMUIIbI, MEXAHU3M U CTEPEOXUMHUS IPUCOEINHEHUS,
pErno- M CTEPEOCEIEKTUBHOCTh peakuuid. IIpucoeanHeHHe K CONPSHKEHHBIM CHUCTEMAM.
Karnonnas nonumepusanus onepuHoB. HykneodunpHoe npucoeinHeHHe MO KPATHBIM CBS3SIM
C=C. Mexanu3Mm mporecca. BnusHue cTpykTypbl Hykiieoduia u cyocrpara u 3pQeKToB cpeabl
Ha CKOPOCTh U HarpasieHue peakiuu. Peakuus Muxasisa. AHHOHHAas OJIMMEpU3aIus oie(uHOB.
3.6. HykneodwmibHOe TpHCOEIMHEHNE K KapOOHWIBHON TpyIIe: MPUCOCIUHEHUE OCHOBAHUM,
BKJIOYasi KapOaHMOHBI, MeTauIOpraHu4eckux coeauHeHuid. Peakuus Anpu. KucnotHeiii u
OCHOBHOH Karanu3 mnpucoeauHeHus. EHonuzauus anpaerujioB U KETOHOB. MexaHU3M
sTepuUKay KUCIOT U moiydeHue areraneil. KonaeHcanuu kapOOHWIBHBIX COEAHMHEHU,
KapOOHOBBIX KHCIIOT M X MPOU3BOAHBIX. HykiieopuiibHOE MpucoeAMHEHHE K alIbJ- U KETUMUHAM
1 KapOOHHI-MMMOHHMEBBIM HOHAM (peakiius MaHHuXa).

3.7. IleperpynnupoBKH B KapOOKaTHOHHBIX HHTepMenuaTax. Kinaccuukamus neperpyninmupoBoK:
MUHAKOJIMHOBAsT U PETPOIMHAKOIMHOBas, meperpynnupoBka [lembsHoBa. [leperpymmupoBka
Barnepa—MeiiepBeiina. [leperpynmupoBku ¢ Mu- rpamueii k aromy asora (['opmana, Kypunyca,
bekmana). Peaknus batiepa—Buurepa.

3.8. PaguxanbHble U HOH-PAJUKAJIbHBIE pEAaKUMM NPUCOCAUHEHHUS, 3aMEIEHUus WU
snuMuHUpoBaHus. LlenHble pagukanbHble peakuud. [loaumepusanus, TenoMepusaus, peakiuu
aBTOOKMCIEHUsI. IHTMOUTOPBI, MHULIMATOPBI U IPOMOTOPBI LIETIHBIX peakiuil. Penokc-peakuuu.
DJEKTPOCUHTE3 OPraHMUECKUX COCAMHEHU.

3.9. MonexynsipHble peakuuu (yuc-mpanc-u30Mepu3alus, pacnajg MOJEKYJ, pa3MbIKaHUE
ukIoB). KoapkraTtHble peakuuu.

3.10. CornacoBansble peakiuu. KoHuenuus coxpaHeHUs OpOUTaIbHOW CUMMETPHUM UM MpaBUia
ByaBopaa—Xoddmana. DIeKTpOLMKINYECKHE PpEAKLUUU, CUTMATPONHbIE MEepPErpymninupoBKU.
[lepunukimueckne  peakuuu  (2+2) wu  (2+4)-uuknonpucoenunenus.  1,3-punomnsipHoe
LUKJIOTIPUCOEIUHEHHE.

3.11. JIBoiicTBEHHasi peakLUOHHAas CIIOCOOHOCTh W TayTOMEpHUs OPraHUYECKUX COEIUHEHUH.
[TpoToTponHble W curmarpornHsle neperpynnupoBku. [IpaBmio KopuOGmoma. Kero-eHonbHOe
paBHOBecue. HuTpocoenMHEHHS W HUTPOHOBBIE KHCIOTHI, HUTPO30OCOEAUHEHUS U OKCUMBI.
Meramiorponus.

3.12. OcHOBBI (HOTOXUMHH OPTaHUYECKUX coequHeHUN. CUHTIIETHBIE U TPUILIETHBIE COCTOSIHUS,
dayopecuenmst U QochopecueHus, HHTepKOMOUHAIIMOHHAsT KOHBepcusi. OCHOBHBIE THIIbI
($OTOXMMHMUECKUX peakluil. SIBneHue Gporoxpomusma.

4. IpyHUIMIIBI COBPEMEHHOI0 OPraHUYeCKOr0 CHHTE3a U YCTAHOBJICHHUS

CTPOEHHH OPraHUYeCKHX COeAMHEHHU N

4.1. Be1bop onTuManabHOro MyTH cUHTe3a. [IpuHIMI peTpocuHTEeTHYECKOro aHain3a. JIuHelHble
U KOHBEPIreHTHBIE CXEMbl CHHTe3a. CHHTOHBI M CHUHTETHMYECKHE HKBHBAJICHTHIL. 3alluTa
(GYHKIIMOHAIBHBIX TPYII. MeTo/bl BBEACHUS U YAAJEHUS 3alUTHBIX [PYIIII.

4.2. OCHOBHBIE ITYTH IOCTPOEHUS YIIIEPOJHOTO CKEJIETA.

4.3. Metoapl BBelEHUS BaKHEHIIMX (YHKIMOHAJIBHBIX TPYNI U MYTH MEpexoaa OT OJHUX
(GYHKUIUH K APYTUM.

4.4. DnemeHTOOpraHNYECKHE COeMHEHMs (IPon3BOAHbIE hocdopa, bopa, KpeMHHUSI, MENTH, JTUTHS,
MarHusi, 0JIoBa) B OPraHU4eCcKOM CHHTe3e. MeTalsIOKOMIUIEKCHBIN KaTanus.

4.5. Ucnonp30BaHrE XUMHUUECKHUX U (PU3UKO-XUMUYECKUX METO/IOB JIJIsl yCTAHOBJIEHUSI CTPYKTYPBI
opranndeckux coenuHenuil. Crekrpockornus SIMP, OIIP, konebGaTenbHas W 3JEKTPOHHAS
CIIEKTPOCKOIINS, MAacCc- M XpOMAaTO-MaCC-CIIEKTpOMETpus. ['a30)KMAKOCTHAS W KUIKOCTHAs
xpomarorpadus, HOHOOOMEHHass M TelIbIIpOHHUKaloIas Xpomartorpadusi, 3JIeKTpodopes.
PeHTreHoCTpyKTYpHBIN aHanu3 u 3aeKTpoHorpadus. Peppakromerpus.

4.6. Ocobennoctu 00OpyIOBaHMS M METOJUKM MPOBEACHUS peakuuid B rerepodasHbIX U
reTeporeHHslx cucremax. CoBpeMEeHHblE METOJbl 00pabOTKH pPEaKIMOHHBIX MacC, OYMCTKH U



BBIJICJIEHUST TMPOAyKToB. [IpoBemeHue peaknuii Ha TBEpAbIX HOCHTEISAX. [IpHHIHMIIBI
KOMOMHATOPHON XUMUHU.

4.7. Texnuka 0G€30MaCHOCTH M IKOJIOTHYECKHE MPOOJIEMBbI OPraHMYECKOTO CHUHTE3a. «3eeHas
XUMHS». TepMOXUMUS OpraHUYECKUX peakuid. TermoBon B3phIB.

5. Ucnosib30BaHueE 3JIEKTPOHHBIX METOI0B B OPraHM4YecKOi XMMHUM

5.1. OcHOBHBIE IPEJCTABICHUS O IPUMEHEHUH HEAMIIMPUUECKUX U MOJYIMIINPUUECKUX METOJOB
KBAaHTOBO-XMMHUYECKNX BBIYMCICHUI M pacyeToB METOJaMU MOJICKYJISIPHOH MEXaHUKH IS
OTIpeNIeNIeHUs] HJIEKTPOHHOTO M TMPOCTPAHCTBEHHOTO CTPOEHHS, KOH(OPMAIMOHHOTO COCTaBa,
TEIUIOTHl  00pa30BaHWs, OHHEPruil HaNpsHKEHUS M aKTUBAMU XUMHUYECKUX  PEaKIIMi,
KOJICOATENbHBIX W OJJEKTPOHHBIX CHEKTPOB, PEAKIMOHHOW CIIOCOOHOCTH OpPTraHMYECKHX
COCTUHEHUN.

5.2. TpanuuuoHHBIE CpEACTBA XUMHUYECKOW HHPOPMALUU M METOABl WX HCIOJIH30BAHUS.
ABTOMaTH3UPOBAaHHbIE WH(GOPMAIMOHHO-TIOUCKOBBIE cUCTeMbl. [loHsATHE 00 SMIHPUYECKUX
Koppemsinusax crpykrypa-cBoictBo (QSAR, QSPR). CnexTpocTpyKTypHblE KOppPEISLHUU.
MamuHHOe TUIaHUpPOBaHHWE W TOWCK MyTeH CHHTE3a OpPraHMYeCKUX CoequHeHuid. Meton
pacuieHeHusi, BEIOOp TpaHC(POPMOB, PETPOHOB M CHHTOHOB, CIIOCOOOB CBSI3BIBAHHSI CHHTOHOB

ApYT € ApYyTroM.
I1. CuHTeTHYeCKHE METOAbl B OPraHNYeCKOil XUMHMH ¥ XUMHYECKHe CBOMCTBA COeIMHEHM I

1. Anxkanbl

1.1. Meronpl cuHTE3a: THAPUPOBAHUE HENPEACIbHBIX YIJIEBOAOPOJOB, CHHTE3 4Yepe3
JTUTUHIMATIKUIKYTIPAThI, 3JIEKTpoNu3 coneir kapOooHoBbix kucinor (Konnbe), BoccraHoBiIEeHUE
KapOOHWJIBHBIX COCTMHCHUH.

1.2. Peakiuu ankaHoB: raloreHUpoBaHue, cylnbdoxnopupoBanue. CeNeKTUBHOCTh PaIUKATBLHBIX
peakiuii ¥ OTHOCUTENbHAas CTAa0WIBHOCTh QJIKWUJIBHBIX PpagUKAIOB. TepMUYECKUUA U
KaTAIMTUYECKU  KpeKUHr. VIOHHblE peakuMM  aJKaHOB B  CYINEpPKHCIBIX  Cpeaax
(nelTepoBOOPOIHBIN OOMEH U TaJIOTEHUPOBAHUE).

1.3. [uknoankanpl. MeTOAbl CHHTE3a H CTPOEHUE ILUKIOMPOMAHOB, IMKIOOYTaHOB,
[UKJIONEHTAHOB W NUKIOreKcaHoB. CHHTE3 COCIMHEHHH CO CpeAHHUM pPa3MepoM IIHKJa
(aumMmouHOBas KOHJEHcalus). TUMbl HANpsHKEHHs] B IUKJIOATKaHAX U WX MOApa3JielieHHe Ha
Majble, cpeaHue W Makpouukibl. KoHbopmalmoHHBIM aHaNW3 IUKJIOTeKCaHa, MOHO- U
JU3aMEIICHHBIX IUKIOTeKCAaHOB; aKCHaJbHblE M  SKBAaTOpPHAJIbHbIE CBS3U. BiusHue
KOH(OPMAIIMOHHOTO MOJOKEHUS (PYHKITMOHAIBHBIX TPYIIN HA UX PEAKIIMOHHYIO CITIOCOOHOCTH B
psAy MPOU3BOJHBIX LIUKJIOI€KCaHa Ha MPUMEPE PEaKIuil 3aMEeILEeHNs, OTIICTUIEHUS] U OKUCIICHHUS.
Peakiiuu pacmmpeHus W CyKEHHsS IMKJIOB TPU JE3aMUHHPOBAHUM TIEPBUYHBIX aAMHHOB
(dembsinoB). Cyxenue nukiia B peakiuu @aBopckoro (o - TaTOreHIIUKIOATKAaHOHBI).

2. AJIKeHBbI

2.1. MeToapl cUHTE3a: SIMMHUHUPOBAHHE T'aJIOTEHOBOJOPOIOB M3 AJKUJITAIOr€HHUIOB, BOABI U3
cnuptoB. CHHTE3 aJKeHOB U3 4YEeTBEPTHMUHBIX aMMOHMEBbIX coineil (I'odpman), N-oxuceit
TPETUYHBIX aMUHOB (Koym). Crepeocenek-TuBHOE BOCCTAaHOBJICHUE AJIKWHOB.
CrepeoceneKTUBHBI CUHTE3 yuc- W mpaHc-ankeHoB u3 1,2-nuonoB (Kopu, VYwuHntep).
PernocenekTuBHBIM CUHTE3 amkeHOB M3 To3wiaruapa3oHoB (Lllamupo). Peaknus Burrura kax
peruocnenupuUecKkuii MeToa cuHTe3a ankeHoB. OCHOBaHMA, MCIOJIb3YEMblE€ B PEAKIHH.
Crabunu3upoBaHHble W HecTaOwiIM3MpoBaHHble  WiMIbl.  CTepeoXuMusi  peaklMu.
XeMoceneKTUBHOCTh peakuun Butrura. Ilomydenue s¢upoB ankunpochoHOBBIX KHUCIOT
(Muxasnp—ApOy30B) U MX HCIIOJIb30BAHHWE B CHHTE3€ alIKeHOB (BapuaHT Burttura—XopHepa—
OMMoHca). O6aacTh NIPUMEHEHHUS PEAKLIUH.

2.2. Peakiuu ajkeHOB: AJIEKTPO(PMIBHOE MPUCOCIUHEHHE TajJOreHOB, Tajlo- TEHOBOIOPOJIOB,
BoJibl. [Iponeccsl, comyrerByromue AdE-peakuusim: conpsikeHHOE MPUCOSANHEHHE, THAPHIHBIC



U aTKUIbHBIC MUTpaIK. [ UIPOKCH- U aTKOKCUMEPKypUpoBaHue. Perno- u crepeoceieKTHBHOE
NpUCOeAMHEHHEe TuIpuaoB Oopa. Perumocnmenuduueckue TuUIpOOOPUPYIOIINE  areHTHI.
[IpeBpamieHre 6OpOPraHUIECKUX COSAUHEHHI B aJIKaHBI, CITUPTHI, ATKWITraIoreHu1bl. OKUcIeHne
AJIIKEHOB JI0 OKCHPAHOB

(ITpunexaes). IlonsiTie 00 PHAHTHOMEP-HOM SIOKCHIMpOBaHMM ankeHoB 1o Ilapmiecy (B
MPUCYTCTBUH M30IIpoNuiaTa Tutana u a¢upa L-(+)-BUHHOIN KUCIOTHI). yuc-I uapokcunupoBanue
ankeHoB 110 Baruepy (KMnOs) u Kpure (OsO4). Okucienue alkeHOB IajIoT€HOM B MPUCYTCTBUU
couteit cepedpa: yuc- (Byasopn) u mpanc- (IlpeBo) ruapokcunupoBaHue. PagukaabHbIe peakiuu
QJIKCHOB: TPUCOEAMHEHHE OpOMHCTOr0 BOAOpOAa MO Xapally, CEpoBOJOpPOJia M THOJIOB.
AnnunsHoe ranorenupoBanue no Lurnepy. BuyTpumonekynspHas pagukaibHas IUKIU3AIUS 6-
raJIOTCHAJIKAHOBIPH  JICHCTBMM  TPUOYTWIIONOBOTHApPUAA. ['eTeporeHHOe TUIpUpOBaHHE:
KaTaJu3aTophl, KaTAIUTUYECKUE Abl. [ MaporeHonu3 cBsizel yriepoa-rerepoatom. I'omoreHHoe
THJIPUPOBAHUE: KATaU3aTOPbl, MEXaHU3M. PernoceireKTUBHOCTh TOMOTEHHOTO THIPUPOBAHHUSL.
[IpucoearHeHne CUHITIETHBIX W TPUIUIETHBIX KapOeHOB K ankeHam. KapOeHouasl, ux
B3aUMOJICVCTBUE C AIIKEHAMU.

3. AJIKMHBI

3.1. MeToasl cuHTe3a: OTIICIJICHHE TalloT€HOBOJIOPOAOB M3 JAUTAIOT€HUIOB, peakius 1,2-
quruspazoHoB ¢ okcuaoM prytu (II) m TerpaaneratoM cBHHLA. YCIIOXKHEHHUE YIJIEPOIHOTO
CKeJIeTa aJIKMHOB: PEaKlMy alleTUICHUI0B HATPUs U MEJIU, MarHUHOPTraHU4YeCKUX MMPOU3BOIHBIX
ankuHoB. Konnencanus ankuHoB-1 ¢ keronamu u anpaerunamu (Pasopckuid, Permre).

3.2. Peakinuu ankuHOB. ['anoreHupoBaHue, ruaporaigoreHupoBanue, ruaparanus (Kyuepos).
Auerunen-amieHoBas uzoMmepuzanusa. CMerieHue TpOHHOM CBSI3U B TEPMUHAIBHOE MOJOXKEHHE.
OxkucnuTenbHas KOHACHCAIMS TEPMUHATIBHBIX AIKUHOB B IPUCYTCTBUU COJICH ME/H.

4. AIKagueHbl

4.1. Meroasl cunTe3a 1,3-IMEHOB: AETUIPUPOBAHME aJKaHOB, cuHTe3 daBopckoro—Pemne,
KpOCC-COUETaHUE Ha METAINIOKOMIIEKCHBIX KaTalu3aTopax.

4.2. Peakuuum 1,3-1ueHoB: rajoreHUpoBaHHE W TUJporajoreHuposanue, 1,2- u 14-
npucoequHenue. Peakuus [lunbca—Anbaepa ¢ alkeHaMu U aJIKUHAMU, €€ TUIIBI: KapOo-peaxiiys,
rerepo-peakuus. JueHel M TUEHOPMIIBI. O-XMHOOUMETaHbl B KadecTBe AMeHOB. Kartamus B
peakuun  Jluneca—Anpaepa.  Crepeoxumusi  peakuumu.  PerumocenektuBHocTh  [442]-
LUKJIOTNIPUCOETUHEHHUSI B ClIy4ae HECUMMETPUYHBIX JTUEHOB U JueHoduioB. Perpo-peaxius
Junbca—Anbnepa. [IpuMeHeHne CHIIOKCHMEHOB B CUHTE3€ AJIMLIUKIIOB M TE€TEPOIIUKIIOB.

5. CnimpTel M IpOCTHIE I(PHUPHI

5.1. Mertoasl cHHTE3a OJHOATOMHBIX CIHPTOB: M3 AalKEHOB, KapOOHWJIBHBIX COEIMHEHUH,
CJIO’KHBIX 3(pUPOB U KapOOHOBBIX KUCIOT.

5.2. Peakuuy 0JTHOATOMHBIX CIIMPTOB: 3aMEIEHNE THIPOKCUIBHON IPYIIIBI B CHUPTAX HA FAJIOTeH
(mox AefcTBUEM raJOr€HOBOIOPO/IOB, TATOTeHUA0B Gochopa U XJIOPUCTOro THOHMIIA). PeareHTsl
pEeruo- M CTEPEOCeNeKTUBHOIO 3aMelleHus (KOMIUIeKChl TpudeHuiapochuHa ¢ rajoreHamu u
YETBIPEXXJIOPUCTHIM yriiepoaoM). Jleruaparanust cnupToB. OKHCICHUE TIEPBUYHBIX U BTOPUYHBIX
cnupToB. PeareHTsl okucieHuss Ha OcHOBe coequHeHuil xpoma (VI), nuokcupa maprania u
numeruicynbhokcuna (meroasl Mogdera u CepHa).

5.3. Mertoasl cuHTE3a M peakUHUM JBYXATOMHBIX CIAPTOB. OKUCIUTENBHOE pacuieruieHue 1,2-
JM0JI0B (1i0IHAs KMCII0Ta, TeTpaaleTar cBuHLA). [InHaKoIMHOBas NeperpynnmupoBKa.

5.4. Meronpl cuHTe3a NMpOCThIX 3(GUpOB: peakuus BumabsiMcoHa, aTKOKCHMEpKY- pHUpOBaHHE
CIIUPTOB.

5.5. Peakumu mpocThix 3¢UpOB: 00pa30BaHNE OKCOHUEBBIX COJIEH, pacIerjieHue KUCIOTaMHu.
5.6. 'maponepokcunsl. KpayH-apupsl, HX moixydeHue U IpUMEHEHUE B CUHTE3E.

5.7. Oxcupanbl. CrniocoObl TONMy4YeHUs. PacKpbITHE OKCHMPAHOBOTO IHKJIA TOJ JACHCTBHEM
ANIEKTPOPUIBHBIX M HYKJICO(PHUIBHBIX ar€HTOB.



6. AJpaeruabl 1 KETOHBI

6.1. MeToapl oay4yeHus ajibIETU0B U KETOHOB: U3 CIUPTOB, IPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT,
AJIKEHOB (030HOJIU3), AJKWHOB (THAPOOOpPHpPOBAHWE), HA OCHOBE METALNIOPTaHUYECKHUX
COeMHEHUN. AIMTUPOBaHNE U (OPMUITUPOBAHKE APCHOB.

6.2. Peakuuu ajibIeTUIOB U KETOHOB: MPUCOCIUHEHUE BObI, CIIUPTOB, TUOJIOB. 1,3-/[uTHanbl 1
WX HCIOJIh30BaHUE B Oprannueckom cuaTese. Oopamnienne nomsipuocta C=O-rpynmsl. [Tonydenue
OMCYIb(GUTHBIX MPOU3BOJIHBIX M LMAHTHAPUHOB. B3anmojeiicTBue aibJerujioB U KETOHOB C
wmnamu Qochopa (Burtur) u cepsl. BlaumoseiicTBue anpIeruioB U KETOHOB C a30THCTHIMU
ocHoBanusiMu. [leperpynnupoBka bexmana. BzaumopeiicTBue anbAeruiioB M KETOHOB C
METaJUIOPTAaHUYECKUMHU COCIMHEHUSIMA. EHaMUHBI, HMX aJKWUJIMpPOBAaHUE U alWIMPOBAHUE.
ANBIOIBHOKPOTOHOBAS KOHJACHCALMsl albJETHAOB W KETOHOB KaK METOJl YCIOKHEHUs
yriepoJiHoro ckenera. HampapiieHHast anb1oibHasi KOHJICHCALUSI Pa3HOMMEHHBIX ajibJCTUJIOB C
UCIIOJIb30BAaHUEM JINTHEBBIX W KpPEMHHUEBBIX 3(UPOB eHoNoB. KoHIeHcanus aibIeruyioB u
KETOHOB C MQJIOHOBBIM 3(QHUPOM M JPYTHMH COCIUHEHUSMHU C aKTHBHOW METHJICHOBOU TPYIITON
(KueBenarenb). AMHUHOMETHIMPOBAHHUE aibJETHAOB W KeToHOB (ManHuX). benzomHOBas
koHneHcanus. Konnencanus ¢ nutpoankanamu (AHpu). BoccTaHOBIEHHE allb/IETHAOB U KETOHOB
JI0 CIIUPTOB, PEareHThl BOCCTAaHOBNEHUS. J[€30KCUreHnPOBaHUE allb/IETHI0B U KETOHOB: peaKluu
Knemmencena u Kmxunepa—Bonbda. Okuciienue anbaeruoB, peareHTsl okucienus. OKucieHue
KETOHOB HaJkuciaoTamu 1o baliepy—Busurepy.

6.3. [, [J-HenpenenpbHbIe albJACTUIbI U KETOHBI. MEeTO/IbI TTOTYyYeHUS: KOHACHC AU, OKUCIICHUE
aJUTWIIOBBIX crupToB. Peakuust 1,2- u 1,4-ipucoeMHEeHUsT JTUTUHOPTaHUYECKUX COCAUHEHUM,
TPUATKUIOOPAHOB, TUAJKWJ- TUAPWIKYIPATOB, IIMAHHUCTOrO BOJOPOJAA, TaJOT€HOBOIOPOIOB.
OnokcuaupoBanue [, [J-HempeaenbHbIX KeTOHOB. COMNpPsHKEHHOE MPUCOSIMHEHHE SHOJSTOB U
€HaMUHOB K [, []-HempenenpHbIM albJerugaM u keroHaMm (Mwuxasms). JJoHOPBI U aKUEenTopb
Muxasns. Karanuzaropsl peakiuu, ee oOpatuMocTh. Perpopeakius. Peakiuu anenupoBaHus.
Bapuant PoOuncona. Mcnonb3oBanue B-XJIOPKETOHOB M IPOU3BOJAHBIX OCHOBaHMI MaHHUXa. -
CUJIMITUPOBaHHbIE BUHUIKETOHBI (CTOPK) M eHAMUHBI B pEaKIIUAX aHETUPOBAHUS.

7. KapOoHOBBIE KMCJIOTHI H MX IPOU3BOIHbIEC

7.1. MeToasl CHHTE3a KUCIIOT: OKUCIIEHUE MIEPBUYHBIX CIIUPTOB U JIbAETUAOB, aJIKEHOB, AJIKUHOB,
ANKUIOEH30JI0B, THAPOIU3 HUTPHUIOB U JPYTUX MPOU3BOJHBIX KapOOHOBBIX KUCJIOT, CHHTE3 Ha
OCHOBE METANTIOPTaHUYECKUX COCTMHEHHI, CHHTE3bI HA OCHOBE MaJIOHOBOTO d(upa.

7.2. Peakuuu KapOOHOBBIX KHCJOT: TajmoreHupoBanue mo [ emo—Domabrapay—3eaMHCKOMY,
MUAPOJIMTHYECKAsT  KeToHu3arus, »siekrposn3 1o Konbbe, nekapOOKCHIMpOBAaHUE IO
XyHCOUKKEDY.

7.3. MeTonpl OTy4eHHs TPOU3BOIHBIX KapOOHOBBIX KUCJIOT: TaJIOT€HAHTHAPUIOB, aHTHIPUIOB,
CIIOXHBIX 3(pUPOB, HUTPHUIIOB, aMU0B. KeTeHbI, UX TIOJTy4YeHHE U CBOICTBA.

7.4. Peakuuu mNpoM3BOJIHBIX KapOOHOBBIX KHCIIOT: B3aMMOJEHUCTBHE C HYKICOPHIbHBIMU
peareHTamMu  (BoJa, CHOHUPTHI, AaMMHaK, AaMHHBI, METAJUIOPTaHUYECKHUE COCAMHCHHS).
BoccraHoBnenne rajoreHaHTHAPUIIOB 1O aJIbIETHAOB 1O PO3eHMyHIy W KOMIUJIEKCHBIMU
TUAPUIAMH  METAJIOB. B3auMmoneicTBUE TallOT€HaHTUIPUIOB C JAMA30METaHOM (peakius
Apuara—JiictepTa). BoccTraHoBiieHHE CIIOKHBIX Y()HUPOB 10 CIUPTOB U aJbACTUIOB, HUTPUJIOB —
JI0 aMUHOB U QJIbJIETUAOB KOMIUJIEKCHBIMU THAPUIAMUA METAILIIOB. ManoHOBasi KUCIIOTa: CUHTE3bI
C MaJOHOBBIM 3(upoM, peakuus Muxadns, KoHAeHcauuu c anpaeruaamu (Kaesenarens).
CrnoxxHodupHas U auuiIonHOBas KoHAeHcauu. Oco0eHHOCTH 3(DUPOB IBYXOCHOBHBIX KHCIOT
(o6pazoBanue KapOOIMKIIOB) B ATUX peakiusix. CiaoxxHbIe 3QUPHI (-TAJTOTEHOKHUCIOT B PEAKIIHUSIX
Pedopmarckoro. AtieToykcycHbIH 3QHp U €ro UCIOIh30BaHUE B CUHTE3E.

7.5. Metoas cuHTe3a [], []-HempemeNbHBIX KapOOHOBBIX  KHCIOT: JeTHUIpaTaIus
TUAPOKCUKUCIOT, peakiuu KHeenaremsi, Burrura, [lepkunHa (CHHTE3 KOPUYHBIX KH- CIIOT).
Peakuuu mnpucoenquHeHuss Mo ABOMHOM CBsI3M. bpoMo- u wmopo-maktoHuzamusa [, [J -
HENPEeIeTbHBIX KApOOHOBBIX KHCIIOT.



8. CuHTeTHYECKOE HCII0Jb30BAHME PeAKIUIA

3J1eKTPO(PUIBHOI0 3aMellleHUsI B APOMATHYECKOM PSIAy

Knaccudukanusa peakuuii apoMaTH4eCKOro d3JIeKTpoPuUiIbHOrO 3aMmelieHus. BrusHue
3aMecTHTeNel B OEH30IbHOM KOJIbLIE HAa CKOPOCTD M HAalpaBJIeHUE JIEKTPOPUIBHOTO 3aMEILICHHS.
CornacoBaHHasi U HECOTJIACOBAaHHAS! OPUEHTALIMS.

8.1. HurpoBanue. Hurpytomme arentsl. MexaHusm peakiiui HuUTpoBaHus. HutpoBanue 6eHzomna
U ero 3ameunleHHbIX. HutpoBanue Oudenmna, HagraauHa, apoOMaTUYECKUX aMUHOB U (heHoua.
[Tosyuenue nonuHuUTpocoequHEHUH. Mco-aTaka U UIICO-3aMEUIEHUE B PEAKLMSIX HUTPOBAHUS.
BoccranoBneHne HUTPO-TPyMIbl B Pa3IMYHBIX YCIOBUSX.

8.2. I'anorenupoBanue. ['ajoreHupyomme areHTel. MexaHu3M rajoreHUpoBaHUs apeHOB M UX
MIPOU3BO/IHBIX.

8.3. CynbdupoBanue. Cynbdupyromme areHTbl. KUHETHUECKMH U TEepPMOIMHAMHYCCKHIA
KOHTPOJIb peakiuu (cynbdupoBanue Gpenona u Hadranuna). [IpeBpamienue cyabhorpymnisl.

8.4. AnxwimpoBanue apeHoB mo Ppunemo—Kpadrey. Ankunmpyrompe areHThl. MexaHu3m
peakiuu. [Tonuankunuposanue. [To0ouHbIe TPOIIECCH: H30MEPU3ALINS ANKWIUPYIONIETO areHTa u
KOHEYHBIX POAyKTOB. CHHTE3 TUapuil- U TPUAPUIMETAHOB.

8.5. AuunupoBaHue apeHoB. ALMIHPYOIIKe areHThl. Mexanu3m peakuuu. Pe- rioceeKTHBHOCTD
amumpoBanus.  OcoOeHHOCTH — anumpoBaHusS — (EHOJIOB, Tiepe- rpymmnupoBka Dpuca.
®opmunupoBanue no ['arrepmany—Koxy, ['arrepmany u Bunbscmeitepy. O6nactb nmpuMeHeHuUs
ITUX PEaKIUH.

9. HutpocoennHeHust 1 aMUHBI

9.1. Hutpoankansl. CUHTE3 U3 aIKWITaIOreHU10B. KUCIOTHOCTh M TayTOMEpHUsS HUTPOAIKAHOB.
Kongencauusa c xapOOHWIBbHBIMU coenuHeHUsMU (AHpu). Boccta- HOBIEHHE B aMHUHBL
I[TpeBpaliieHrie BTOPUUHBIX HUTPOAJIKAHOB B KeTOHbI (Mak-Mappn).

9.2. MeTo/1bl ONYYEHHs] aMMHOB: aJKWIMPOBAaHUE aMMUaka U aMuHOB 1o ['opmany, pranumuaa
kanus  (['aOpuanb), BOCCTaHOBJIEHHME  A30TCOAEPKAIIMX  HPOM3BOJIHBIX  KAapOOHMIIBHBIX
COEIMHEHUN U KapOOHOBBIX KHCJIOT, HUTPOCO-€AUHEHMH, ankuiazujoB. lleperpynnupoBku
I'opmana n Kypumyca. CuHTE3 aMHMHOB C TPETUYHBIM alKWIbHBIM paaukainoMm (Putrep),
B3aUMOJICHCTBUE AJIbICTHUIOB U KETOHOB ¢ popMuarom ammoHus (JIekapr).

9.3. Peakuuum amuHOB. AJKWIMPOBAaHHUE M alUMIUpOBaHUE. TepMUYEcKOoe. pa3I0oKEHHE
TUAPOKCUIOB TeTpaalKmwiaMMOoHus 1o ["'opmany. OKucieHne TpeTUYHbIX aMUHOB /10 N-OKCH/IOB,
ux tepmonu3 (Koym). ITonydyenne HuTpoHoB u3 N,N-1uankuiruapokcuaMuaoB. Peakiuu [3+2]-
LUKJIOTIPUCOETUHEHHS] HUTPOHOB (00pa30BaHKE NATHUICHHBIX a30TUCTBIX I€TEPOIUKIIOB).

10. Metoanbl cuHTE3a 1

peaKnMy apOMATHYECKUX IreTepOIMKINYECKHX COeJHHEeHUIT

10.1. TIsTHwieHHBIC TETEPOLUKIIBI C OJHUM reTepoaromom. Dypan, muppod, TuopeH. CuHTE3 U3
1,4-nuxap6onunbhbix coequHenuit (ITaams—Kuopp). Cuntes nupposos no Kuoppy u no INanuy.
Cunres 3,4-au3amenieHHbIX THO(PEHOB 1o XuHcOepry. Peakiiuu 351eKTpoQHIIbHOTO 3aMENICHUS B
INSATHWICHHBIX apOMAaTUYECKUX T'eTEePOIMKIaX: HUTPOBAaHUE, Cylb(HUpOBaHUE, TalOre€HUPOBAHHE,
dbopmunrpoBanue, auniarpoBanue. Muaon. CuHTe3 MpOM3BOJHBIX UHI0JIA U3 (PEHUITHIpa3uHa U
keToHOB (Pumep). CuHTE3 UHI0JIa U €T0 MPOU3BOAHBIX U3 2-allMJIAMUHOTOIIY0I0B (ManenyHr).
Peakuun 51exkTpoUIBHOIO 3aMelleHUs B MUPPOJIBHOM KOJbLIE WHJO0JIA: HUTPOBAHUE,
bopMHUITUpOBaHHE, TATOT€HUPOBAHHE.

10.2. IlecTuwieHHbIE apOMaTHYECKUE TE€TEPOLUKIBI C OJHHMM rerepoaroMoM. Ilupuaun u
xuHOMMH. CHHTE3 MNpPOM3BOAHBIX NUpHaMHA 1o ['aHuy. CHHTE3 4YaCTMYHO TUAPHUPOBAHHBIX
MPOM3BOJAHBIX MHpUIWHA TyTeM [4+2]-nmknonpucoeauHeHus: (rerepo-peakuust Jlunbca—
Anbnepa). CHHTE3 XUHOJMHA U 3aMELICHHBIX XMHOJIMHOB M3aHWIMHOB 1o Ckpaymy u JleOHepy—
Mumnepy. Peakuyu nupuanHa W XMHOJIMHA ¢ ankuwiaragoreHuaamu. OkucieHue U
BOCCTaHOBJICHHE MMUPUIMHA U XHHOJIMHA. Peakiuu 3neKTpouiIbHOTO 3aMeIeHHs B TUPUANHE U



XUHOJIMHE: HUTPOBAHUE, Cylb()UpOBaHHUE, TaTOreHupoBaHue. N-OKUCH MUPUANHA U XUHOJIUHA U
UX HCIIOJIb30BaHUE B peakiuu HUTpoBaHus. HykieoduiabHOoe 3aMelieHne aToMOB BOAOPOAA B
NUPUAVHE U XUHOJMHE B peakiusax ¢ amuaoM HaTpus (UnunbaOuH) u dpeHmuMTHEM. 2- U 4-
METUJIITUPUANHBl U XUHOJIMHBI KaK METUJIEHOBbIE KOMIIOHEHTBI B KOHJICHCALIUAX C aIbJAETHIaMHU.
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11. Jxunkpuct T.JI. Xumus rereponukindeckux coequuenuit. M.: Mup, 1996.
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II1. KpuTepun oueHKH M NMpoueaypa NpoBeeHUus BCTYNHTEIbHOT0 IK3aMeHa

Ha BcTynuTenbsHOM 3K3aMEHE 0 CHENUATIBHOCTH MOCTYIAIOIIUN JOJKEH MPOJAEMOHCTPUPOBATH
BJIAJICHUE COBPEMEHHOM TEOPHEN XMMHUUYECKOTO CTPOEHHUSI OPraHUYECKUX COEAMHEHUM, a TaKXKe
COBOKYITHOCTBIO COBPEMEHHBIX (U3UKO-XMMHUYECKUX METOJIOB HCCIEOBAaHUS U aHalu3a
XUMHUYECKHUX BEIIECTB, 3HAHKS O PEAKIIMOHHON CIIOCOOHOCTH Pa3IMYHBIX KJIACCOB OPraHMYECKHX
COeIMHEHUH, yMEHHUs1 0O00CHOBAaHHO aHAJIM3UPOBATH U MPEACKA3bIBATh BOBMOXKHOCTh U XapaKTep
MPOTEKAHUS XUMHYECKHUX PEaKIMi, BKIIOYAs 3HAHUE TEOPUM W KOHLENUMHA BCEX pa3esioB
Hay4YHOM CIIELMAIIbLHOCTU XUMHUS.

JlomKeH yMeTh HCMO0JIb30BATh MOJYYEHHbBIC 3HAHUS JIJIS:

a) YCTAHOBJICHHS CTPYKTYPbl M HCCJIEIOBaHUS PEAKIMOHHOW CHOCOOHOCTH OpraHMYeCKHX
COCIMHEHU;

0) HanPaBIIEHHOTO CUHTE3a COCIMHEHUH C MOJIE3HBIMU CBOMCTBAMH UM HOBBIMH CTPYKTYPaMH.

Komuccuss mo mnpuemy BCTYNHUTEIBHOTO HK3aMEHa OPraHU3yeTCs IMOJ TMpecenaTelbCTBOM
npopektopa ®I'bOY BO «COI'Y umenu Kocra JleBanoBuua XerarypoBay. UieHbl KOMUCCUU
HA3HAYaIOTCS W3 4YHCIa BBICOKOKBATM(UIIMPOBAHHBIX HAYYHO-TIEIAarOTHYECKUX M HAyYHBIX
KaJIpOB.

Komuccust mpaBoMo4YHa MPUHUMATh BCTYIUTEIbHBIN 3K3aMEH, €CJIM B €€ 3aCelaHUH Yy4acCTBYIOT
HE MEHee JBYX CIEIUATUCTOB MO MPOPUITI0 IPUHUMAEMOTO YK3aMeHa, B TOM YHCJIE OJIUH JJOKTOP
HayK.

BerynurenbHbIi 3K3aMeH MPOBOAMTCS MO OwmseraMm. sl MOArOTOBKH OTBETa MOCTYIMAIOIIHI
UCIIOJIB3YET 3K3aMEHAIMOHHBIE JIUCTBI, KOTOPBIE COXPAHSAIOTCS IIOCJIE IMpUEMa 3K3aMeHa B
TE€YEeHHE roja.

Ha xaxaoro mocTymaromiero 3amoyHsIeTCsl MPOTOKOJI NpHeMa BCTYNUTEIBHOTO 3K3aMEHa, B
KOTOPBIY BHOCSITCSI BOITPOCHI OMJIETOB M BOITPOCHI, 33/IaHHBIC MOCTYMAIONIEMY WICHAMH KOMUCCHH.
VYpoBeHb  3HaHMIl  MOCTYHNAIOIIETO OLICHMBAETCA  HAa  «OTIIUYHOM, «XOpOUIO»,
«YZOBIIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

[IpoTokon nmpuema BCTYNMUTETBHOIO 3K3aMEHa MOJIMUCHIBAETCS YI€HAMU KOMHCCHH C YKa3aHUEM
WX YYEHOU CTETCHH, YICHOTO 3BaHMs, 3aHUMAEMON JTOJKHOCTH.

[IpoTokomnbl 3acegaHuil K3aMEHAIMOHHBIX KOMHUCCUM, mocie yTBepxkaeHust pexropom COI'Y,
XPaHATCS IO MECTY CAA4H BCTYMUTEIHLHOTO YK3aMEHOB.

MakcumanbHOE KOJMYECTBO 0aljIoB Ha 9k3aMeHe — 5. B kax oM BapuanTte 2 Bompoca.
Ha noxarorosky orBoaurcs 30 MuH.
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IV. JleMOHCTpalMOHHBIN BapUaHT.

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannn
OI'bOY BO «CeBepo-OceTuHCKui rocy1apCTBEHHbIA YHUBEPCUTET UMEHU
Kocra JIeBanoBuua XerarypoBa»

(DaKYJ'IBTCT XHUMUU, OMOJIOruY K OMOTEXHOIOTMHI

Yr1Bepxaaro
[IpopekTop 10 HAyYHOU 1€ATETbHOCTH

BcerynurenbHbIN 3K3aMEH B aCIIUPAHTYPy
Hayunas cnenmanbsHocts 1.4.3. Opranuueckast Xumust

DK3aMeHaIMOHHBIA OniteT Ne |

1. CoBpeMeHHBIE TIPEACTABJICHHUS O TMPUPOJE XUMUUYECKOW CBSI3H. OJIEKTPOHHBIC
MpeJICTaBICHUS O IpUpoie cBsizel. TUIIbI CBA3EH B Oprannyeckoi xumun. I ubpuauzanms aToMoB
yriiepojia U a3oTa. DIeKTpOHHBIE 3PP EKTh. DIEKTPOOTPUIIATETLHOCTH ATOMOB U TPYIIIL.

2. BrniusHue cpelibl Ha CKOPOCTU U paBHOBECHE OpraHMYecKuX peakiuil. Cnenuduyueckas u
Hecrienuduueckass (yHUBepcasibHasi) coibBanms. Knetounsrit sddext. Bomopomnas cCBs3b.
Knaccudukanusa u mkansl mapameTpoB pacTBOpHTeNeill. BrnusHue conmpBallid Ha CKOPOCTh U
paBHOBECHE OPTaHMUECKUX PEaAKIIHi.

3aB. kadenpoit

Jlexan ¢akynprera
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