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IIporpamma noaroroBieHa B cooTBeTcTBUHU ¢ TpeboBanmsamu ®I'OC BO mo
HanpabiieHuo noaroroBku 04.06.01 Xwumuueckue Hayku (YpoBEHb IOATOTOBKA
KaJpoB BBICIIEH KBalU(UKALMU) YTBEP)KIEHHOTO IIpuka3oM MuUHHUCTEpCTBA
obpasoBanusa 1 Hayku Poccuiickoii @enmeparnuu oT «30» uroms 2014 r. Ne 869,
n3meHeHussMu B ®I'OC BO no manpasnenuto moarorosku 04.06.01 Xumuueckue
Hayku (YpOBeHb IOATOTOBKH KaJpOB BBICHIEH KBalU(BHKAINH), YTBEPKICHHBIMU
npukazoM MunucTepcTBa 00pazoBanus U Hayku Poccuiickoit ®egeparym oT «30»
anpens 2015 r. Ne 464 u yueOupM mmanom MITIH.

CocraBuTens paboyeil mporpamMMEI:
Amawxun Cemen Anexcanoposuy, TOKTOP XAMHYECKUX HAyK, mpodeccop

Ka(i)eﬂpbl XUMHH, TCXHOJIOTUHU U METOOUK o6yquH51.

Pabouas mnporpaMma yTBepxkIeHa Ha 3acefaHWd KadeIpsl XHMUH,

TEXHOJIOTMH ¥ METOIUK 00ydeHus npotokon Ne 1 ot 28 asrycra 2018 r.

3aB. kadenpoil XUMIH, TEXHOJIOTHH ¥ METOUK 00yJEHHU

«2%»__cbryene 2018, -~ “— H.B.Xyxosa

IlporpaMma  yTBepXAeHa Ha  3aceaHMKM  COBETa  €CTECTBEHHO-

TEXHOJIOTHYEeCKOTO (akynbrera mpoTokon Ne 2 ot «lty (09 2018 r.
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IlosicHuTEeILHAA 3aNIHCKA

K 0CBOEHHMIO IPOrpaMMEI aCIIMPAaHTYPHI HApaBIeH:s TOAroToBKE 04.06.01
XUMUYeCKHe HayKH (HaIpaBIEeHHOCTh «OpraHudeckas XHUMHS») IOIYCKAIOTCS
NUlR, 3aBepIIMBINME OOpa3oBaHHE B COOTBETCTBUM C TOCYAAPCTBEHHBIMU
00pa3oBaTeNbHEIMUA CTaHAAPTAMM BBICIIEr0 IPO(ECCHOHATHLHOIO 06pa30BaHMsA
CTyIIEHEH CHeIaInCT, MarucTp.

Orbop comepaHWS  BOIPOCOB Ui  BCTYIMTEIBHOTO  HCIIBITAHU
OCHOBBIBA€TCA Ha HEOOXOIMMOCTH OIpEIeleHHs T'OTOBHOCTH abHTypHMEeHTa K
OCBOCHHIO ABYX OCHOBHBIX BHIOB JEATEIBPHOCTH B OOJACTH XUMHH: HAy4YHO-
HCCIIE0BATENBCKON U MIPero1aBaTeIbCKOM.

B xozne oTBeTOB Ha NpezIaraeMble BOIPOCH aOUTYPUEHTY CIIEAYET IOKAa3aTh
BIAJIEHME  OOINEHAyYHBIMH M HPOGECCHOHAIBHBEIMH  KOMIIETEHIUSIMHY,
OTpaXKaIOIIMMHU 3HAHWE OCHOBHEIX IIOJI0XKEHUH U IPUHITUIIOB XUMUYECKOH HAYKU;
BJIaJIeHHe OCHOBHBIMH METOAAaMH €CTECTBEHHO-HAYUHOT'O HCCIIEOBAHUSI, YMEHHE
IIPUMEHITh IIOJIOXKEHMsS M BBIBOABI B 00JaCTH XUMHUYECKOM HAyKH B CBOEH
IpodecCUOHATFHON AeSITENBHOCTH.

Ileas BCTyNHTENLHOrO HCNBITAHHS — OIpE/E/IeHHE YPOBHS T'OTOBHOCTH
aOUTYpUEHTOB K IIOCTYIUICHHMIO B aCIHPAHTYDy, BIaJeHHE KaTeropHalbHEIM
aImapaToM OpraHWYeCKON XUMUH.

OcHoBHBIE 32129 HCTILITAHHUS

— JIHarHOCTHPOBAaThH YPOBEHb CHOPMHUPOBAHHOCTH METOHOJIOTHYECKOM
KyJbTYphl aOUTypHEHTa,;

— BBIIBUTh YPOBEHb BJIAJCHUs 3HAHUSIMHU II0 OPraHWYECKOH XHUMHHU, a
TaKXKe MOHMMaHHe COBPEMEHHOM MPOOIeMaTHKH NaHHON HAYKH;

— AKTHBH3UPOBaTh Ha  IIOMCK  HAy4HOW  mpoOIeMaTHKHA I
IIOTEHIUAIBHOIO0 HAYYHOTO HCCIIeIOBAHM.

IlocTynaromuii B acIUpaHTypy JAOJDKEH:

umemsp npeocmaegneHue:

— O CBSI3U CTPOCHHSA M XMMHYECKUX CBOMCTB OpPraHHYECKHX COEIMHEHUMN; O
Pa3IUIHBIX CIIOCO0aX NpPeCTaBIEHHUS XUMHYECKOH HH(GOPMAIMH: OMCATEIHFHOM,
reorpauueckom, 1a0opaTopHOM;

3Hamb:

— OCHOBHBIE ITOHATHUS OPTraHUIECKON XUMUM;

— NPUHIIMIEL KITACCU(QHKAIIMY ¥ HOMEHKIIATYPhl OPraHUIECKUX COeTUHEHHIA;

— TUIBI XUMHYECKUX CBA3€H, XUMUYECKHE OCOOCHHOCTH Pa3IHYHEIX CUCTEM
C O- U T-CBSA35IMHU;

— CTpPO€HHE OpPraHWYeCKUX COEJUHEHHMM, y4YeHHE O CBS3U CTPOEHHUS C
PEaKIMOHHOM CIIOCOOHOCTRIO OPTaHHYECKUX COENUHEHNUI;

— OCHOBHBI€ THIIBI 1 MEXaHU3MbI OPTaHUYECKHX PeaKIluii;

— KJIacCu(MKaIUIo, METOIBI CHHTe3a, (QU3NIECKHE U XMMHUIECKHe CBOMCTBA,
IIyTW HUCHOJB30BaHMS BAXHEHIIMX KJIACCOB OPraHUYECKHX COEIMHEHMUIA:
YIJIEBOJOPOJOB ¥ HMX TallOTEHIPOM3BOAHBIX, CEepy- H  a30TCOMAEPIKAIUX
OPraHWYECKUX COCIMHEHHH, CIIUPTOB, (PEHOJIOB, AIbJIEIHWI0B, KETOHOB, KHCIOT,
JJIEMEHTOOPTAaHMYECKHUX  COEIMHEHUH,  TeTepOlMKIMYECKMX  COEIMHEHHUI,



BaXXHEUIIUX IIPUPOJIHBIX COSTUHEHHU;

ymMemp:

— OOBACHATE NPHYMHEI IPOTEKAHMUS PEaKiyii B TOM WM WHOM HAIpaBIeHUH
C YYETOM OCHOBHBIX TEOPETUUECKUX NPUHITUTIAX;

— OOBACHATE  CTEPEOXHMHUYECKYI0  HAIpPAaBIEHHOCTh  IPEBpALICHUH
OpPraHUYECKUX COETUHEHMUH;

— CpaBHHBaTh DPEaKIMOHHYIO CIIOCOOHOCTh OPTraHWYECKHX COEOUHEHHH B
peakuusx pa3IuIHOTO THUIIA;

— TIOJIb30BaThCS  COBPEMEHHBIMH  (QU3UKO-XMMHYECKHMMH  METOINAMHU
JIOKa3aTeIbCTBA CTPOCHHS OPraHUYeCKUX COeTNHEHHI;

— HCIIONIB30BAaTh 3HAHMA, IIOJyYEHHBIE NPH H3YYEHHH IUCLIUIUIMHBI IS
IeJIedl eCTECTBEHHO-HAYIHOT0 00pa30BaHus U BOCIIUTAHMS [IKOIBHUKOB,

— ApryMEHTHPOBAaTh HAYYHYI0O IIO3ULMIO IPH aHAIW3e aHTHHAYYHBIX
YTBEPXKIEHUH B Chepe MCIIONB30BaHI TOCTIKEHHN COBPEMEHHOMN HAYKH;

e1a0emo:

— HaBBIKaMH I'PaMOTHOHM pabOTEI ¢ OPraHMYECKHUMH BENIECTBAMH, C yYETOM
TEXHHUKH 0€30IacHOCTH;

— TOHITUMHO-KAaTeropHaabHBIM alllapaToM XUMHYECKHX HAYK; CHCTEMOM
3HaHHUH O COBPEMEHHBIX IIPOOJIEMax OpraHnYeCKON XUMUK;

— OCHOBaMH CHCTEMHOI'O IIOAXOAAa K H3yYaeMbIM M HaOIIIOgaeMBIM
SIBJICHUSIM

— CHCTEMOW 3HAaHWW O CBA3M XHUMHYECKHX CBOMCTB OpPraHMYecKHX
COETMHEHUM;

— CTPOEHHUEM CKeJeTa MOJIEKYJIbl ¥ €€ IIPOCTPaHCTBEHHOM OpraHu3alueii;

— XMMHUYECKUM HAYYHBIM S3BIKOM U PA3IMYHEIM CHCTEMaMHU HOMEHKIIATYPHI;

— PasIU4YHBIMH CIIOCOOAMH NpEeACTaBIeHHMS XHUMHUYECKOM uHOpMaIHn:
OINHKCATENBHEIM, TeOrpapuIecKuM, 1ab0paToOpHEIM.

CrpykTypa u (hopMa BCTYnHTEILHOI0 IK3aMeEHa.

BerynuTensHBIM 5K3aMeH B acIHpaHTYpy NMPOBOAMICS B YCTHOM dbopme u
IIpeaIoJiaraeT:

—cobeceloBaHHEe TI0 BOIPOCAaM B COOTBETCTBHH C npeayiaraeMoii
IIPOrpamMMOu;

— 3aIIUTY pedepaTa 0 OPraHuIECKON XUMHUH.

COJEPKKAHME ITPOI'PAMMUBI

1. Beenenue B OpraHn4YecKy0 XUHMHIO
1.1. Ilpeamer u 3aJaum opraHu4YecKoi XHMHH
llpenmer u 3amaam opranumdeckod xumuu. COBpeMEHHBIE IPOGIEMEI
opraHudeckod xumuu. OpraHumdeckas XHMHA M €€ MECTO Cpeau APYTHX
XAMUYECKUX NUCUHUIUINH, CBA3b C APYIMMHU HaykaMu. OpraHudecKkue coeIuHEeHUs
B IIPUPOJIE.



1.2. CTpoeHne opraHH4ecKHX coeJHHeHMn i

CocrtaB u cTpoeHHe opraHM4eckux coeauHeHUH. CTPYKTypHBIE (OPMYIIBL
I'omonorusa. Msomepms. IIpuHIMOBI  panuoHamBHONH  HOMEHKIATYPHl U
3aMecTuTenbHOM HoMeHknaTypsl MIOITAK.

Twnbl XMMHYECKHX CBS3€H B OpraHUYECKHUX CoeluHeHHusIx. Dusnueckue
XapaKTEPUCTUKHU CBA3EH: SHEPrHus, [UIMHA, IOJIIPHOCTH, MOJIAPH3YEMOCTE.

OcHOBHBIE IOHATHS CTEPEOXUMUH. J[Ba THIIA IPOCTPAHCTBEHHON H30MEPHH:
OUacTepeoMeprs M DHAHTUOMEpHS. XHUPaIbHOCTh, YCIOBHS [ €€
BO3HUKHOBeHMs. Omnrudyeckas aKTHBHOCTh COENUHEHHUM C  XUPAIbHBIMH
MOJIEKyJIaMHi. DHAaHTUOMEDPEI, palleMaTkl.

CrocoObl  m300paKeHHMs  IIPOCTPAHCTBEHHOTO  CTPOEHHS  MOJEKYI:
KIMHOOOpasHble Hpoekimy, (opMyisl HbloMeHa W NpOeKIHOHHBIE (OPMYIIEI
®umepa. IlpaBuna monp3oBaHUS WMH. AOCOMIOTHAT ©  OTHOCHUTEIbHAS
koH(urypamusa. Kondopmanus, ee oTnuume OT KOHGUIypAIUH. KOH(bopMepH
AcummeTpuaeckuii aToM. OpraHudecKye COeqUHEHNS C OMHAM aCAMMETPUYECKIM
aromMoM yriepoxaa. Ilpunimmer R,S-HoMeHxmatypel. CoenuwHeHHMS ¢ IBYMS
aCUMMETPHIECKUMH aTOMaMd. DHAHTHOMEPHI C OCBIO0 XHPaJIBHOCTH HA IPHMEPE
aJUIeHOB M NUGEHOBBIX KHUCIOT. ILTOCKOCTHASXHPAIBHOCTh HA HpPHMEpE Iapa-
ITUKIIO(aHOB.

ONeKTpOHHbIe (MHIOyKTHBHBIA H ME30MEpHEBIM) M IIPOCTPAaHCTBEHHEIE
3G HEKTH B MOJIEKYTaX OpraHUYeCKUX COEAUHEHHHA.

Knaccubukamuss peareHTOB H peakimit. MexaHU3MBl OpraHMYeCKHX
peakuuii. IloHATHE O NPOMEXYTOUYHBIX YaCTHIAX, IIEPEXOJHOM COCTOSHHUH,
DHEPreTUYECKOM Mpoduie peaklMd U ee JHEePreTHYecKoM OanaHce.
Kunernyeckuii 1 TepMOIUHAMIYECKHUM KOHTPOIb PEAKIIHIA.

OcHOBBI MeTOa MONEKYNApHEIX opGuraneit (MO) mid  Monekyr
OpPraHWYeCKUX COCIUHEHHM, CONEpXaIluX T-CBS3H. MoeKyIspHEle T-0pOUTaIH
sTUNeHa, 1,3-OyragueHa M BBICIIMX IIOJMEHOB, OeH305a, pajuKana, aHUOHA U
KaTHOHa aJIMIBHOTO THIIA, 2,4-II€HTaJMeHIIIBHOTO panukaia. [IpuHIUI XKeCTKIX
U MATKUX KHCIOT ¥ ocHoBaHuit (QKMKO).

1.3. XumMu4ecKkne peaklini OpraHu4ecKuX coeJHHeHui

Peaxiiuu b-3mMMHUHHUpOBaHHSL. Knaccudukamms MEXaHU3MOB b-
anuMmuHupoBanus. Hanpasnenne E2 smuvunumpoBanus. Ilpasuna 3aiineBa u
I'opmana.  DakTOpel,  ONpeENAONINE  HANPABICHHE  DIUMHHHPOBAHIS.
Crepeoxumus E2 31MMUHHPOBaHHUS: CHH- M aHTH-Tiponecchl. Korkyperrust El u
SN1, E2 wu SN2 peaknuii. PakTOpsl, BIMSIONIME HA 3Ty KOHKYDPEHIIHIO.
Wcnons3oBanue peakuuil >TMMHHHAPOBAHHS B CHHTETHYECKOH IPAKTHKE I
IIOJIyYEeHHs alIKeHOB, aJJKHHOB U IHEHOB.

Knaccupukanus peakiuii apoMaTHIeCKOro 3J1eKTPOGHILHOTO 3aMEIIeHHS.
O61me IIpeCTaBIECHHUS 0 MEXaHU3ME  peaKIui apoMaTU4eCcKOro
3I1EKTPOPUIHHOTO 3aMeleHus, KUHETUYECKHI U30TOIHBIN s dexr.
IIpencraBieHue o s- ¥ P-KOMILIEKCAX.

Hurtpoanue apomaTnueckux coeauHenuid. Hurpyrommue areHTs. Mexaunusm
peakunu HUTpoBaHudA. HurTpoBaHue OeH307Ma W 3aMEIIEHHBIX OEH3O0JIOB.



HutpoBanwe Oudenmna, HabTammHa W JIpyrux  apeHoB. IlomydeHue
nonuHuTpocoenuHenuii. Ilonarre o6 mIco-aTake U HIICO-3aMELIEHUH B PEaKI[UH
HUTPOBAHMS.

CynsdupoBanue apomarmyeckux coenunenuit. Cynb(UpyrolEe areHTHI.
Mexanusm peakiun. KuneTwdeckuii M TepMOIMHAMHYECKHM KOHTPOIL B
peakuusx CyiabGUpOBaHMA Ha HpHUMepe CylbhupoBanus (eHona u HadTalHHA.
IIpeBpamenus cynb(orpyIis.

lanmorenvpoBanne  (XjJopupoBaHWe ¥ OpoMHpOBaHHE) OeH30la W
3aMeIIeHHBIX IIPOU3BOTHBIX OeHzorna. I'anorenupyrorue areHThl.
I"anorenupoBanre KOHIEHCHPOBAaHHBIXapPEHOB 1 Oubennna. MexaHH3M peaKIui |
IpUPOJa IJIEKTPOQUIBHOrO areHTa raJoreHUpoBaHus. HomupoBaHHeapeHOB.
IIpousBoziHEle MONMBATEHTHOrO HoOIa. BBeneHwe (rTopa B apoMaTHUIECKHe
COETMHEHMS.

Peakuwn ankunuposanusapesos mo ®@puneno-Kpadrey. Anxummpyromue
areHThl, MEXaHu3M peakuud. llonmankumuposaHue. Peakuuum w3omepusanuu B
npoueccax ainkunupoBanus o Ppupemo-Kpabrcy. CuHTe3 auapuiMeTaHoB H
TPUAPUIMETAHOB.

AnunuposanveaperoB mo @Dpunemo-Kpadrey. Amumupyromrme areHTHL
MexanusM peaknuy. PermocenekTHBHOCThAIIMINPOBAHKSA B O- W II-IIOJOXKEHHS.
OneKTpoduibHOe  (OPMHUNMpPOBAHHE apeHOB: PpEAareHThl  (OPMHIHPOBAHMS,
MEXaHW3M peaklui U IPUMEHEHNE UX B OPraHUYECKOM CHHTE3E.

Obimpe mnpencTaBleHHs O MeXaHHM3ME apPOMATHYECKOTO HyKIeO(HILHOTO
3aMeIleHHs.

Mexatu3sm npucoenunenus-otmennenus (SNAr). Ilpumeps: SNAr peakuii
U aKTUBUpYIOLIee BIHUSHHUE 3JIEKTPOHOAKIEIITOPHBIX 3aMECTUTENICH. AHUOHHEIE S-
KoMIlTeKChl Meiisenrefimepa u mx crpoenue. McnonbszoBanue SNAr peakuuii B
OpraHU4EeCKOM CHHTES3E.

MexaHusM  OTIIEIUICHHA-IPUCOSAUHEHIS HA TIPEMepe IIPEeBPALICHHS
rajloreHOeH30/10B B ()EHOJNBI M apOMaTHIECKUEe aMUHEL. MeTOIBI FeHepUpOBaHUS 1
¢uxcanum nerunpodensona. CtpoeHue neruapobeH3ona.

SArl-MexanusM  apoMaTH4ecKoro HyKIeobHIFHOIO 3aMelleHHd B
peakIuax ruApoIn3a KaTHOHOB apeHINa30HMU.

Mexanusm SRN1 B apomaTwdeckoM psify ¥ 06JAacTh €ro IMpUMEHEHWS.
HMuunurpoBaHue HOH-paJIuKaIbHOM LEIH.

2. ®uzuyecKne MeTObl HCCIEMOBAHHS B OPraHHYecKOl XHMHH

OOmas xapaKTepuCTHKa (DU3UKO-XMMHYECKHX METOIO0B, OCHOBAaHHBIX HA
B3aUMOJICHCTBUM H3NyYeHUs ¢ BellecTBOM. CIeKTpaibHbE U IU(GPAKIHOHHBIE
METO/IBI.

Konebarenbras crextpockomus: npupona UK-creKkTpos, Hpasmia oTbopa,
XapaKTepUCTHIECKHE 4acTOThl moriomeHus. KP-cnektpockomusa. Bo3moxxHOCTH
HWK-criektpockonuu ¢ mpeobpasoBaruem @Dypse. IIpefcTaBieHus o TexXHHKe
9KCIEPUMEHTA U METOJax pUrorosieHus npod B UK-cnekrpockonuu.

DyHKIMOHATBHBIN aHAIN3 HAa OCHOBE XapaKTePUCTHIECKHUX YACTOT: aJKaHbI
— XapaKTepUCTUYHOCTH Konebammii cBsasedt C-H, HexapaKTepUCTHYHOCTD



Konebanuii cesazeit C-C; alkeHBI — XapaKTEPUCTHYECKHAE YACTOTELI, 3aBUCHMOCTD
9acTOoThl BajeHTHoro konebanus C=C oT pas3nudHbIX (aKTOPOB; AJIKHMHEL
apoMaTHYEeCKHE COEIUHEHMs — XapaKTepHUCTHYECKHUe YacTOThl, popma KoseOaHui
apoMaTHUYeCKOro Kojblia, nedopmMarnuoHHble konmebauus C-H; kapOoHHMIBHEIE
COEIMHEHHUA — XapaKTepUCTUYECKHUE YacCTOThI, BIUSHUE CONpPsDKeHHs cBsazeir C=0
C APYTHMU KPaTHBIMH CBSI3SIMHU.

ONEKTpOHHAas CIIEKTPOCKONHS B YJIBTPa(GUOIETOBOM M BHIUMOM 06IACTIX:
IPUPOJIa CIIEKTPOB, THIIBI 3JEKTPOHHBIX II€PEXOIOB, IOHATHE O XPOMO(OPHBIX
rpynmax. IIpuMeHeHHs >IEeKTPOHHOM CIIEKTPOCKOIIMM B OpPraHMYecKod u
3IIEMEHTOOPTaHNYECKOH XUMUH.

Cnexrpockonusa SIMP. MarHuTHbIe CBOWCTBa aTOMHBIX szep. AHcaMOib
Sep B CTaTUYECKOM MarHWTHOM Ione. Peructpamus crextpoB SIMP B pexume
HeTIPEPBIBHOW PasBEPTKH M B MMITYyJIBCHOM peXuMe. MarHUTHOE SKpaHHpPOBaHHUE
snep. KoHCTaHTa 5KpaHHpOBaHUS M XHMHYECKHH CIOBHUI. OTaJIOHHPOBAHHE
CIIEKTPOB. YCJIOBHA IONY4YEeHHs CIEKTPOB BBICOKOTO paspelieHus. IIpsmoe u
KOCBEHHOE CIHH-CIIHHOBOIO B3auMoOJeiicTBusa. Pemakcamms, BpemMeHa CIIHH-
PEIMIETOYHOM M CIHH-CIIMHOBOM penakcanud. OTHOCHTENBHEIE MHTEHCHUBHOCTH
curganoB. Illkana xuMudeckux casuroB 1H B opraHuueckmx coeIWHEHHSIX.
Xumuyeckue casuru 13C it opraHuYecKuX MONEKyll. XUMUYecKas ¥ MarHUTHAS
OKBUBAJICHTHOCTH SI€P, CAMMETPUA M XHPAIBHOCTh — UX IPOSBIEHUSA B CIEKTpax
SIMP. BelisiBieHHE T'OMOTONHBIX, SHAHTHOTONHBIX U JHACTEPEOTONHBIX IPYIIII IO
ciektpam SIMP. Jlunammdeckas crnektpockonus SIMP. Msydenuwe oGpaTUMBIX
peaxIui IepBOro IOpPAAKAa M MEXMOJIEKYJISIPHBIX peakiuii oOMeHa. Bpamenwe
BOKpYT MpOCThIX cBsazedl C-C u "dacTW4yHO NBOMHEBIX" CBsI3ell, HHBEPCHU Y aTOMOB
azoTa ¥ (ocdopa, MHBEPCHs IMKIOB, BalCHTHAS TayTOMEPHs, KETO-€HOIBbHAS
TayTOMEPHS, MEKMOJIEKYISIPHBIA MPOTOHHBINA 0OMEH.

Macc-criektpomerpus, obimacTé ee  mpuMeHeHHs. TuOel  Macc-
CIIEKTPOMETPOB, OCHOBHEIE Y3IIbl IIpubopa. Paspermaroras crnocobHocTs. Macc-
CIIEKTPBl IIOJIOXKHUTENBHBIX ¥ OTPUIATENBHBIX HOHOB. Macc-CleKTpOMETPH
BBICOKOr0 paspemienus. CrocoObl noHM3armu. MOoNEKyIsSpHBIA HOH H €ro
(parmenTanus. Bun Macc-criektpa. XpoMaTo-Macc-CIieKTpOMETPHS.

MeTonpl yCTaHOBIEHHUS 3]IEMEHTHOTO COCTaBa COENMHEHUS B CIIEKTpE Ha
OCHOBaHMH JaHHLIX II0 IPUPOJHOMY COICPIKAHHIO CTaOMJIBHBIX HM30TOIOB
3JIEMEHTOB II0 KJIACTEPY MHUKa MOJIEKYIAPHOro HOHA.

3. Ilonyyenune u cBOHcTBA YIJieBOAOPOAOB
3.1. Aakanspl

Hpupona C-C u C-H cpsazeit, sp3-rubpunuzanus atoMa yriaepoga. IloraTue
0 KoHpopmamusx ankaHoB. KoHbopmanmw oTama, mpomaHa u  OyTaHa.
IIpoeximoHHEIe (bopmybl HrromeHa. OHepreTuyeckas JrarpaMma
KOH(OPMAITOHOTO COCTOSIHUS MOJIEKYJIBI aJIKaHA.

IIpupoaHble MCTOYHMKK alKaHOB. MeTO/BI CHHTE3a aJKaHOB W3 AIKEHOB,
QJIKMHOB, aJKWJITAIOI€HHUIOB, METaUIOOPraHUYeCKUX COeIMHEHUH, allbIeruioB,
KETOHOB 1 KapOOHOBBIX KHCJIOT.



XVMMHYECKHE CBOMCTBA aJKaHOB. [ 'ajoreHMpoBaHHE alKaHOB. MexaHU3M
peakuuu. PermoHanpaBlI€HHOCTh TaJIOTCHHPOBAHHUSA Pa3BETBICHHBIXAIKAHOB.
OtHocuTenbHas CTaOMIBHOCTh AIKUIBHBIX pagukaioB. CHoCOOBI perucTpanuu
anKUIBHEIX pazukanos  (OIIP, SIMP). CynbdoxiopupoBaHre W HHUTPOBaHHE
aJIKaHOB. TepMUYeCKU ¥ KaTATUTUICCKIH KPEKHHT aJIKaHOB.

IToBenenue anKkaHOB B CYIEPKUCIION cpere, NOH MeTOHUs.VIOHHbIE peakuu
aJIKaHOB: JEUTEPOBONOPOIHEIA OOMEH U TaIOTeHIPOBAHUE B CYIIEPKUCIION CpeEJIE.

3.2. AnkeHbl

IIpupona NBOMHOM YITIEpPOA-YIIEPOJHOU CBSI3H, Sp2-TUOPHAM3AIMS aToMa
yraepona. I'eomerpuaeckas uzomepus. Lluc-, Tpanc- u Z-, E-HomenknaTypa. Psn
CTabMIEHOCTH aJIKEHOB, BEIBEACHHEIH Ha OCHOBE TEIUIOT THUIPUPOBAHUS.

Metomsl  cHHTe3a  alKeHOB M3  AQIKWITAJIOTEHWIOB M  CIUPTOB.
CrepeoceneKTUBHOE BOCCTaHOBICHHE aIKWHOB. CHHTE3 AlKEHOB TEPMOIH30M
YCTBEPTHYHBIX aMMOHHMEBEIX cojed (I'opman), N-OKCHAOB TPETUYHEIX aMHHOB
(Koyn) m xcamrorenaroB (UyraeB) . Merompl perso- W crepeoceleKTHBHOTO
cozmanust C=C cBssu Ha 6aze mmuoB docdopa (Merons: Burrura u Vaacsopra-
XopHepa-OMMOHCa). PernoceneKTHUBHBIM CHHTE3 alKeHOB W3 TO3MITHAPA30HOB
(INarmmupo). CrepeoceneKTUBHOE BOCCTAHOBIEHHE aJIKHHOB. BOCCTAHOBIIECHHE
KapOOHMIBHBIX COeIUHEeHUH 10 Mak-MyppH.

I'eTeporenHoe ruapupoBaHUe, KaTalu3aTopsl Ipolecca (MeTaibl, OKCHIEL,
CMEIlaHHBle OKCHIBI). DOpMBI KaTalu3aTOPOB: MEJKOAUCIIEPCHBIE MeTabl
(uepnm, Karamusatop Pemes), komioumsie cuctembl (Hukens Pl u  P2),
HAaHECEHHbIE  KaTaau3aTopbl. ['MapupoBaHWe TPU BBHICOKOM M HHU3KOM
JaBIEeHUU.3aBUCHMOCTh CKOPOCTH M CTEPEOXUMHUH IPOIECCa THAPUPOBAHMS OT
IIPUPOJIBI KaTalnu3aTopa W CTpoeHms cyOcTpara. CeleKTHBHOCTH T'MIAPHPOBAHMS.
IlonsATHE O TanTOOUIBLHOCTH.

ITo6ounble peaxnuum B mponecce runpuposarust C=C-cBs3eii: T'HIpOreHoNu3
npocteix cBssed C-N, C-O, C-Cl. Ucnonb3oBaHwe THOPOreHONH3a B
CHHTETHYECKUX IeisiX. Karanmutudeckue sabl.

I"omorenHoe ruipupoBanye ankeHoB. KaTaru3aTopsl 1 MeXaHU3M IIpoIecca.

Perro- u cTepeocenekTHBHOE NPUCOESAMHEHHE THAPUAOB 0opa K alKeHaM
(runpobopupoBaHue). MexaHuzm u CTEPEOXUMHUSL. CenexkTuBHBIE
THIPOOOPUPYIOIIUE areHTs! (IUCHaMUII- B TeKcrioopansl, 9-BBN). O6paTuMocTs
TUIpoOOPUPOBaHKs, H30MEpU3aALUs AaJIKWIGHEIX TPYIIL CuHTe3 aykaHOB,
CIIUPTOB, AQIKWITaJOTEHUIOB C IIOMOILIBI0 OOpPOOpPraHHYECKHX COEIUHEHHH.
Boccranosnenne QyHKIMOHANBHBIX Ipynn AuGopaHoM.OrpaHWYeHHsS METOIOB
TUIPUPOBAHUs U TUAPOOOPUPOBAHMUS, CBA3AHHBIE C HATHYUEM (YHKIHOHAIBHBIX
IPyIII B MOJIEKYJIe.

OnexkTpouIbHOE  TPHCOEAWHEHHWE K  alkeHaM  TajoreHoB  u
rajloreHoBoZ0po10B. Mexanusm peakiuu. CTepeoXuMus M PErHOCeeKTUBHOCTD
npucoenuHenus.  Ilpasuno ~ MapkoBHUKOBa.  Peakimmu — CONpsKEHHOTO
IPACOEAVHEHNS, ePETPyNINUPOBKY AIKUIBHBIX KaTHOHOB. I MapaTamus aJKkeHOB.
VYcii0BUS U IpaKTHYECKOE IIPUMEHEHHE.



O30HONMM3  alKeHOB, MEXaHW3M  peaKIIWH. OxuciautenrHOE  H
BOCCTaHOBUTEIHHOE PACIIEIUIEHHE 030HUOB.

PanvkanbHele peakiyu ankeHoB. [IpucoenuHeHne GPOMHCTOrO BOAOPOA,
CepoBOJIOPOZIa U THOJOB II0 KPAaTHOHM CBSA3H. AJUIMIBHOE TajIOTeHHPOBAaHHUE II0
[{urnepy, MexXaHU3M peaKiyH.

Karanutuyeckas monuMepusaliiy alKeHOB Ha Karaumsaropax Lluriepa-
Harra.

3.3. AukaaueHsnl

Tuner nuenos. CpaBHeHHE YCTOHYMBOCTH TUEHOB Pa3HIX TUIIOB.

1,3-Ankanuensl. MeTonpl CHHTe3a CONPSIKEHHBIX JUEHOB. KpeKkuHT
aJIKaHoB, JAerupapartainus amonoB. Kpocc-coueranwe kak meron cuHTesa 1,3-
nuenoB. Crpoenue OyragueHa-1,3, compspkeHHMe MBOMHEIX cBszed. m-MO 1,3-
OyTramueHa.

I'anorennpoBaHue W THUAPOTANIOTeHHpOBaHHue 1,3-mueHoB. MO-aIHIBHON
CHCTeMBI. AJUIMIBHOE y4acTHe, aIWiI-KaThoH. 1,2- m 1,4-IIpucoemuuenve
JNEKTPOMUIBHBIX areHToB K 1,3-mueHaM. [loHSTHE O KHHETHYECKOM W
TEPMOJMHAMUYECKOM KOHTPOJIE PEaKIMi 3IeKTPOGMILHOrO MPUCOSIUHEHUS K
1,3-muenam. OcCOGEHHOCTH XMMHYECKHX CBOMCTB 1,4-mueHOB, 1,5-mueHOB
(meperpynnupoka Koyia).

Peakuyy IUKIONpUCOENMHEHHS M HX knaccubukamys.  KoHTpoins
OpOHUTaTbHOM CHMMETPHH B TEPMHUYECKAX M (POTOXMMUIECKUX peakuusx [4+2]- u
[2+2]-muxitonprcoe TUHEHHS.

Peaxumsa [lunbca-Anbpaepa Kak OJHA M3 “MOIIHBIX peakumit” ([4+2]-
IUKJIONPUCOCINHEHNE) IS CO3MAHMS IIECTUWIEHHOrO LKA, [[MeH u JueHo (.
o-XHHONUMETaHbl B KaueCTBE IHEHOB, MX IEHEpPUpOBaHHWE. THIBI peakKiHu
Hunbca-Anbaepa: kapbo-peakius, reTepo-peaxiys, 1,4-IMKI03TIMEHAPOBAHHE.
Perpo-peaknus. Karamus B peaxiuu Junsca-Ansaepa.

Ilonumepusamyst ankeHOB U  [JUEHOB (MOHHBIM, paIMKaNBHBIA W
KOOpAMHAIMOHHBIA MexaHusM). CTepeoperymsapHble HOIUMephl. M30IpeHOBHIH
Kay4dyK.

AJleHBI M KyMyIeHB: OCOOEHHOCTH IIPOCTPaHCTBEHHOTO CTPOEHHS,
msomepusanusi. ['mapuposBanue. DNeKTPoGHUIbHOE IPHCOEAUHEHHE K AJLICHAM:
THIpaTaIys, IPUCOEIUHEHNE XJIOPOBOAOPOIA.

3.4. AnKuHBI

IIpupona TpoiHON CBs3M, Sp-rUOpHaM3anusi. MeToasl CHHTE3a AIKHUHOB.
ONeKTpopUIbHOEe  NPUCOENWHEHHE K  aJKHHAM. I'anorenupoBanne u
TUIpOTAIOTEHMPOBAHUE  &IKWHOB. MeXaHu3M U CTepeOXHUMHS  peaKIUu.
BoccraHoBlieHHe aNKMHOB 1O IHC- W TPAHC-aIKEHOB. | WMApaTarys ajikuHOB.
CpaBHeHHEe peakIMOHHOM CIOCOOHOCTH ajJKMHOB H AJIKEHOB B peaKLHUIX
BIIEKTPOQUIBHOIO TIpUcoeauHeHHs. Hykineo)mibHOe NpHCOCTUHEHNE CIIUPTOB,
CHHTE3 BUHHIIOBBIX 3(HUPOB.

CH xucnotHocTh  ankuHOB-1. IlomydyeHue JHMTHEBBIX, HaTpUEBEIX,
MarHMeBbIX M MEIHBIX MPOM3BOAHLIX AlKUHOB-1. VX mpuMmeHeHuwe /Ui CHHTe3a



BBICIIMX aJKUHOB. KoHAeHcanus ankuHOB-1 C anmpaerujaMd U KEeTOHAMH II0
@asopckoMy. llomydeHue mpomapruiioBoro cnupra W OyTHH-2-muona-1,4 1o
Penme.

I'mapobopupoBaHye alKMHOB, CHHTE3 aJIbIETHIOB.

ArneTuneH-ajmieHoBas IeperpynmupoBka. CMeleHne TpPOMHOM CBS3H B
KOHIIEBOE TOJIOXKeHMEe ankuHa. OKWcIuTenbHas KOHAEHCAIUS TEePMHHAIBHBIX
IKWHOB B IIPHCYTCTBMM cojed Memu. Kpocc-coueraHue apuiITralioreHHIOB C
TepMHUHAJIBHBIMY ankrHamMu (CoHorammpa).

3.5. Apensl

IIpomMeinnenssle ¥ 7a60paTOpHBIE METOJBI IIONYYEHHS apOMaTHYECKHX
yriaeBogopojos. Katamutuueckuil pudopMUHT HE(DTSIHOTO CHIPhS U BBIJEIECHHE
apeHOB U3 MPOJXYKTOB KOKCOBaHMS KaMeHHOro yris. JlaGopaTOpHBIE METOZBI:
peaxiusa Bropra-Butrura, TpuMepu3aiis MOHO- U TH3aMEIEHHBIXAIKHHOB.

Crpoenne Gensona. @opmyna Kexyne. CoBpeMeHHBIE IpeICTaBIEHHS O
crpoennn Oensona. MomneKysapHele opbutanu Genzona. AHHYJIEHBL. AHHYICHEI
apoMaTtnieckue u Heapomarudyeckue. Konmenmms apomatwdHocTH. IIpaBmiio
XIOKKeNsd Ul TIPOCTBIX MOHOIMKIMYECKHX aHHYJIEeHOB. KOHIEHCHpOBAaHHBIE
apoOMaTH4YeCKHe YIIEBOJOPOABI: HaQTaluH, (EeHaHTpPeH, aHTpalleH, a3yleH.
['eTeponuknvyeckue IATH- ¥ IIECTUWICHHBIE apOMaTHYECKHE COEIMHEHUS
(muppon, ¢ypaH, THObEH, NHUPHAMH) M HX OEH30-NPOU3BOAHEIE. Kpurepun
apOMAaTUYHOCTH:  KBaHTOBOXMMHMYECKHMH  (CpaBHEHHE  BEIUYHH  SHEPIUH
AeJOKaIU3allid Ha OAWMH  P-3JIEKTPOH), TEPMOJMHAMHYECKHN  (TEIIOTHI
TUPUPOBaHNs), CTPYKTYPHBIH ¥ MarHUTHEIA. [ToHsATHE 06 aHTMapOMATHYHOCTH.
AHTHApOMATHYHOCTh Ha HpPHMepax IUKIOOyTajNeHa, aHWOHA IUKIOIpOIICHa,
KaTUOHA [IUKIIOTIEHTaIUECHIIIHS.

ApomaTnyeckue KaTuoHbI U aHHOHBI C3-C9 U METOIbI reHeprpOBaHUS STHX
noHoB. KoHIenmuus apoMaTUIHOCTH JTs 3apsKEHHBIX YaCTHIIL.

Karanmutuyeckoe rumpupoBaHue apeHOB. BoccramosieHue GeH30/Ia U ero
IpOM3BOAHBIX MO bepuy, BoccraHoBineHue mo bepuy nadrammma. OxucieHue
QIKAIOEH30I0B M KOH/ICHCHPOBAHHBIX  apeHOBIO KapOOHOBEIX  KHCIIOT,
aIbIETHIOB, KETOHOB. CBOOOIHO-paiKabHOE TAIOTeHHPOBAaHKE AJIKUIIOEH30JI0B.

3.6. I'anorenankanel, HyKJeo(pHIbHOE 3aMellleHHe Y HAChIIEHHOT0
aToma yrJiepoaa

Peaxuuu HyKIeOQHIBHOro 3aMeIleHHs y HACHIIIEHHOIO aToMa yTiepoja
KaK METOJ CO3[aHWs CBS3€H YITIEPOA-yINIEpoH, YIIEpOI-TaloreH, yriepoa-a3or,
yraepon-gocgop.

Knaccupuxanus ~ MexaHH3MOB — HyKICOQUIBHOTO  3aMelleHHs Y
HachlllleHHOro aroma yriuepoxa (SNI1- wm  SN2-mexanusmer). OcHOBHBIE
XapaKTepUCTUKH OMMOINIEKYIIIPHOTO X MOHOMOJIEKYIAPHOTO MEXAHI3MOB.

3aBMCHMOCTh MEXaHU3Ma PEaKIHH OT CTPYKTYPHI MCXOIHOTO COEIHHEHHS.
Ilonste HyKI€OQUIBHOCTH M (aKTOPBI, ONpeNeNsIoIre HyKIeo(hHIFHOCTD
pearenta. [Ipunnun JXMKO. Pons pactBoputens B SN1- u SN2-nmporeccax.

Peakimu HyxneodumsHoro 3amemmenus SN2-runa. Kunetrka, crepeoxXumus.



IIpuMepsl peakuui: MOIyYeHWE aMUHOB, HUTPHIOB, 3(QHUPOB KapOOHOBBIX
KHCJIOT, TIPOCTHIX 3(HUPOB, THO3(DUPOB, ANKHUITAIOTEHHIOB, HUTPOCOEAUHEHUN U
IPYIHX KJIaCCOB OPraHMYECKUX COequHeHMH. AMOUIeHTHEIEe annoubl. KuneTnka u
crepeoxumus SN2-peaximil. BiusHue cTpoeHMs paauKkaia, YXOISIIEH TIpyIIIbl
HUCXOQHOro cybcTpaTa M TIPUPOABI DPACTBOPHUTENS Ha CKOPOCTH DPEaKIUH.
Mexdasnslit katanu3 B SN2-mpoieccax.

MeTozpl cuHTe3a aIKUNTaIOTeHUI0B (IIKWIXJIOPUIOB, OGPOMHUIOB, HOAUIOB
1 (TOPHUIOB) HU3 CIHPTOB, AQJIKCHOB, AalKaHOB, JAPYTUX aIKHJITAJOreHH]IOB,
ANKUJICYJb()OHATOB U Jp.

Peaxruu SN1 tuna. Kunernxka, crepeoxumust. 3aBucumocts SN1-mpomecca
OT TPUPOIBI pajMKalla, yXONdIled IpyNmbl U pacTBopuTeli. KapOGokaTHOHSI,
(GaxTOpEI, BIUIONIME Ha HX YCTOWIHBOCTD. [ leperpynnupoBKy Kap6oKaTHOHOB.

OnekTpouinbHEH KaTamus B SN1-peaknusx. IToHATHE O HOHHBIX IIapax.
THIIEI HOHHBIX ITAp B UX POJb B peaKUUIX HyKIeODUILHOr0 3aMeIeHH .

BuyTpuMonexkynsipHas ~— pagMKalbHas ~— [HAKIA3ALAS AKEeHUJI- u
AJIKCHUJITAJIOTEHUIOB IO IeHCTBAEM TPUOYTHUIOIOBO-THAPHUIA.

4. Kucjopoacoaep:kaniae opraHu4eckKie coexHHeHHs
4.1. CiupTel H OpocThie 3PUphI

OnnoaroMHBle  CHMPTHEL.  MeTOABI WX IONydYeHHs U3  aJKEeHOB,
AIIKMJITaJIOTe€HHUIOB, KapOOHUIBHBIX COeIMHEHHUM, KapOOHOBBIX KHCIIOT, CIOKHBIX
a¢upoB, okcupaHoB. CBoiictBa crmuproB. CrnupTel kak ciadsle HO-KHCIOTSL
CnupTsl kak ocHoBaHuS JIbIoHCa.

Metonsl  TONyYeHHS OJTHOATOMHBIX CIIUPTOB u3 AJIKEHOB,
AJIKAIITaJIOT€HHUI0B, KapOOHUIBHBIX COCMHEHUH, KapOOHOBLIX KUCIOT, CIOXKHBIX
3(HUPOB, OKCUPAHOB.

3aMelieHle TUAPOKCUIBHON TPYIIIEI CIIMPTOB HA TaJOT€H IIOX NeHCTBHEM
raJloreHOBOAOPO/IOB, TaJlOr€HHIOB M OKCOraJoreHWJoB ¢ocdopa. PeareHTs
PEruo- ¥ CTepeoCeNeKTUBHOIO 3aMEIEH) THIPOKCHIIA Ha TaJIOTeH. Jleruaparanus
CIIPTOB, 00pa30BaHUE ANKEHOB U MPOCTHIX 3(HPOB.

Hyxneobunsrele cBoifcTBa crmpToB. ITomydyenre u ucmonb3oBanue 3QHpOB
HEOpraHWYeCKUX KHUCIOT (cepHOH U (ochOopHCcTOif) B OpraHUYecKOM CUHTE3e.
IleperpynnupoBka TPHANKHIOBEIX 3(GHPOB (HOCHOPUCTON KHUCIOTEI B SMHPEHI
ankunpochoHoBEX KUCIOT (ApOy30B) Kak IOCIENOBATENHHOCTh ABYX peaKIHil
HYKJIEO(UIBEHOTO 3aMeIleHus.

Oxmcnenne NEepBUYHBIX ¥ BTOPHUYHBIX CIIMPTOBAO ANBAETHIIOB M KETOHOB.
Pearentsl oxucnenums Ha 6asze coemuHeHuil xpoma(VI), MeXaHHM3M peakIuH.
Oxucrnenre C NOMONIBIO IHMETHICYTb()OKCHAA: IIpeBpalleHHe CIIMPTOB U
TO3UJIATOB B aJIbIeTUIbI 7§ KETOHBI. Mertomsr Mododerra
(mupxnorexcunkapbouumun) u CeepHa (TpudTopyKCycHbIH anrunpun). CHHTE3
apOMaTHYEeCKUX aIBJICTHIOB U3 OEH3MITaIOTeHHIOB dYepe3 YeTBEPTHYHBIE
amMoHueBble conu (Commite).

JleruapaTanus cupToB KaK METOX IOy YeH s POCTHIX 3(QUPOB.

JIByxaToMHEIE CIIAPTHI. Mertoas! IIOJIy4YEHHUS. CaoiicTna
BULIMAIBHBIXIKOJIOB. Jleruapartamuss 10 OuUeHOB. I|IMHAKOH-NIMHAKOJIMHOBAS



neperpynnupoBka. OKHCIUTENbHOE pacCIleIUIeHne BUIIHHAIBHBIXIUOIOB (HOgHAS
KHCJIOTa, TeTpaalleTaT CBUHIIA).

IIpocteie  s¢upel.  MeTonpl  cuHTe3a:  peakiys  BUIbIMCOHa,
AJIKOKCUMEPKYPHPOBaHHUEAIKEHOB, MEXMOJIEKYJIApHas AeTUApaTalus CIHUPTOB,
Cunres 1,4-nuokcana u TeTparuapodypana u3 Anoios. KucioTHOe pacienienye
npocTeiX  3¢upoB. OO6pasoBaHMe TI'MAPOKCHIICPOKCHIOB IPOCTHIX S(QUPOB.
Kowmrutekcs! mpocThix 3¢upoB ¢ KuciaoTamu JIpiounca, Cou TPHAIKUIOKCOHHS.

Cunres xpayH-3¢0HUpOB, NX IPHUMEHEHNE B OPIraHUYECKOM CHHTE3E.

Oxcupansl. MeTonsl UX NOTydeHUs. PackpbiTHe OKCHPaHOBOIO IMKIA IO
NEeUCTBUEM HYyKICOQHIBHBIX peareHToB. (MexaHusM peakiyi, KHUCIOTHBIA M
OCHOBHOM KaTaJlu3).

Tuoner.  Ilomyyemume w  BaxHeMnwe  CBOMCTBA:  KHCIOTHOCTD,
HYKJI€OQHUIBHOCTh, OTHOIIEHHE K OKHCIUTENsIM. THO3(HpEI, MOIydeHHe coleil
cynbonus. Mmunel cepsl 1 ux peakius ¢ anpaerugamu (Kopu-Uaiikosckmit).

4.2. ®eHOJIBI

Meronsl momyueHus (GEHONOB W3  apeHCyIbGOKHCIOT  (L[eI0YHOoe
IUIaBJIEHUE), APHITalOreHH/IoB, colell apeHmwaszonws. llonyueHume ¢eHoma B
IIPOMBIIUIEHHOCTH U3 KyMoJla (M30IIponuiIOeH301a).

@enonbl kak HO-KWCIOTH, BIMAHME 3aMecTUTeNed Ha KHCIOTHOCTH
(benonos. AmOuAeHTHBIH XapakTtep ¢eHomsAT-uOHOB. C- u O-aJIKUIMpPOBaHHE
(enomnaTos. ITomydeHne IPOCTHIX U CIOXKHBIX 3GUPOB (EHOIOB.

Peakiyu 351eKTpO(HUIEHOIO 3aMEIIeHHs] B apOMaTHYECKOM KOJIBIIE (DEHOTIOB:
raJJoreHupoBaHue, HUTpPOBaHUE, Cynb(hupOBaHUE, HUTPO3UPOBaHUE,
aNIKWIIMPOBaHKeE, alllIupoBanue, GopMunupoBanue. OranenHsl: GpeHoNpTAIECHH U
¢yopecuenn. KapbokcunupoBanue LenovHbx coneli ¢enonoB mo Kombbe
(moyvenue canumuoBod Kucnotel). PopmunupoBarue (eHoNoB mo Peiimepy-
Tumany (camanmnosslii anpaerun). IlpeBpamienie amunoBsx 3GpUpoB GEeHONOB B
aJUTII(EHONBI KaK MPEMep TePMHYECKOH [3,3]-cHrMaTporHoil meperpynmipoBKy
(Knsiizen).

Ilonsatie o0 MHOroaToMHBIX ¢(eHomax  (IMPOKATEXWH, pPE3OPIHH,
THAPOXHMHOH, IIUPOTraJlIo, (GIOPOTITIONHH).

Oxwucnenve Qenonos. IlomydeHne o- ¥ M-0EH30XMHOHOB, AHTPAaXMHOHA.
Oxwucnenne 9,10-murunpoxcuanTparesa (aHTParuAPOXUHOHA) KHCIOPOAOM Kak
NpUMEp EHOBOH peakKiMh: IPOMBIILIEHHOE IIOMydYeHHE IIePeKHCH BOMOPOJA.
ApPOKCHUIIbHBIE paJHKaIIEL.

XWMUYECKHE  CBOHCTBA  XHHOHOB:  peakuu  1,4-IIpUCOeIUHEHHS,
B3aMMOJICHICTBHE C THUAPOKCHIAMHUHOM, (OTOXMMHUYECKOE AalMIAPOBaHUE.
XHUHIMUIPOH KaK IIPUMeEP JOHOPHO-AKIIEITOPHOI'O KOMILIIEKCA.

4.3. Aupaeruabl 4 KeTOHBI
Mertonpl cHHTe3a anbJEruoB U KETOHOB M3 AIKEHOB (030HONHU3), aJKHHOB
(runpobopupoBanue, peakiusa Kydeposa), criupTos (oOKHCIeHHE) U MPOM3BOJHBIX
KapOOHOBBIX KHCIIOT (Ha OCHOBE METAIOOPraHMYECKHX coemuHeHwmi). ITupomus
coedl KapOOHOBBIX KMCIOT. I'mupodopmuirpoBanueankeHoB. IIpoMEIIIIEHHOE



IIoNydeHHe yKCycHoro ampieruga (Baxep-mpomecc) u  ¢opmanbmeruaa.
AnunupoBaHue 1 (OPMHUIMPOBAHUEAPEHOB.

HyxneodpunpHoe npucoeauHeHne K KapOOHWIBHOM IrpyIe BOABI, CIIHPTOB U
THOJIOB (KUCIIOTHEIM ¥ OCHOBHOH KaTaju3). 3aimTa KapOOHIIBHOM TPYIIIIEL.

Kero-eHonbHass TayToMepuss KETOHOB. EHOINBI KETOHOB B peaklUix
raJIOTEHUPOBAaHKs, M30TOIIHOIO OOMEHa U paleMH3allid XUPAIbHBIX KETOHOB.
KucIOTHBIN 1 OCHOBHOM KaTaan3 3TUX PeaKIlvii.

Enosar-uonsl. MeToibl reHepupOBaHUs €HOJISTOB C IIOMOIIBIO aJIKOTOJIATOB
1 aMHJIOB IIEJIOYHBIX METAIIOB. IIpuMeHeHrne IpOCTpaHCTBEHHO 3aTPYIHEHHBIX
amuzioB. IlomydeHue eHONATOB M3 CHIMIOBBIX 3¢upoB eHonoB (CTopk) u a,f-
HEIPEIENbHEIX. albAETUI0B U KeToHOB. (CTpoeHue eHONATOB (OJHIrOMEpPHEIE
CTPyKTyphl).KMHETHYECKH- U TepMOAMHAMHUYECKH KOHTPOJHPYEMEIE IIPOIECCHI
€HOJIM3AI[1H, YCIOBHS X OCYIIIECTBIICHHUS.

AJKWIMpPOBAaHHE €HOJITOB. BiMsHUWE DONIPHOCTH pPAaCTBOPHUTENS Ha
peruocenekTuBHOCTE Iporecca (O- u C-ankwmupoBanwue). [lpuamun JKMEKO.
PaBHoBecme Mexmy ab- m b,y-eHOHamMH.  ANKWIMpOBaHHE U
alMIMPOBAaHUEEHOIST-HOHOB. HcnonezoBanue (b OpMUITEHBIX
(THIPOKCHMETHIICHOBEIX) IPOMU3BOJHBIX ISl PErHOCEIEKTHBHOIOAIKUINPOBAHMS
KETOHOB.

BsaumopeiicTBe KapOOHMIIBHBIX COEINMHEHWH ¢ wiumamu ¢ocdopa
(peaxkuus Burrura). O61acTs IpUMEHEHHs peakiud BUTTHra B OpraHUYecKoM
cuHTe3e. MexXaHM3M H CTEepEeOXHUMHsS peakiuu. MeTomsl IOIydYeHHS WIHIO0B
pocdopa. Peaxiusa YancBopra-XopHepa-OMMOHCA Ha IPUMEPE KCIONb30BAHMS
TPUITUIIOBOTO 3¢ upa HOochHOHYKCYCHOM KUCIOTEI.

BoccranoBnenue anpIeruiioB U KETOHOB JIO CIIMPTOB M ANKaHOB. Peakuuu
Kwxnepa-Bonsda n Knemmencena. BoccTaHoBuTenbHas AUMeEpH3aIis KETOHOB
JI0 BUIIMHAJIBHBIXIMOJNOB. Peakiuu ruapugHoro mepeHoca. BoccTaHoOBIIEHHE IO
Meepseliny-Ilonanopdy-Beprnero. JlucnponopiroHupoBaHrie aibIerdmoB IO
Kannurmmapo (MexaHU3M). ITepexpectHas peakIusa Kannunmnapo.
BoccranoBuTensHOeaMUHUPOBAHHE KapOOHMITBHEIX COeIMHEHUH.
BzaumopeiicTBre anbpIeruioB U KETOHOB ¢ opmuaToM ammonus (Jleiikapr).

BoccraHOBIGHHE albAETMIOB M KETOHOB KOMIIEKCHBIMH THAPHIAMHU
allOMMHHA M Oopa:  IHTHH-aIOMUHMHTHAPHI, OOpOTHAPHI  HATpH,
AIKOCHAIIOMOTUAPUALL.  XEMOCEIEKTUBHOCTh  BOCCTAHOBIEHUS  AJIKOKCH-
rugpugamy amomuHud. Ilorarue o cyneprumpupax (rumpuasl 6opa): L- u LS-
CENIEKTPHUIBI KaK CTepEOCEIeKTUBHEIE BOCCTAHOBHUTEIH.

Oxucnenne KapOOHMIBHBIX coequHeHuid. Ayrtookucinenue. OKHcCIeHUE
KETOHOB IIepKUcIoTaMu 110 baiepy-Buiurepy. CtepeoceneKTUBHOCTE pEaKIvu.

AnbII0NbHAs KOHJIEHCAINs, €€ MEXaHW3M. BHyTpH- M MeXMOJeKyIsSpHas
peakiuu. [leruapaTtanus anpaoiiell Kak MeTOJ CHHTE3a 0,3 -HEHACBIIEHHBIX
KapOOHUIBHBIX coequHeHne. KoHnencamums anpaernos (KETOHOB) U COeIMHEHHH
¢ “aKTHBHOM MeTHJIeHOBO rpynmoii” (KueBeHarens).

AMVWHOMETUIIUPOBAaHUE aNbIETHIOB M KETOHOB 10 MauHuxy. Peaknus
NBJIETUZIOB M KETOHOB C IIMHKOBBIMH IIPOM3BOAHBIMH CIIOXKHBIX 3(HPOB
(Pedopmarckuii). BeH3ouHOBas KOHIEHCAIMS AapOMATHYECKMX albIerHIoB,



001acTp NpHMEHEHHd M MexaHu3M peakiuu. CONpsHKEHHOE IIPUCOENUHEHNE
€HOJLITOB K 0,3 -eHOHaM (peaxiust Muxasis).

o, -HempenemsHele anmpJerdgsl W KETOHBL MeTOHBI  IIONYYeHH:
KOH/IEHCAIIMH, OKHCIEHHE aJlJIMIIOBEIX CIIUPTOB, U Ap. CompspkeHue KapOOHUIBHOM
TPYIIBI C JBOMHOM YIVIEpOA-yIIEpPONHOM CBs3bl0. Peaxkmuu 1,2- u  1,4-
IPUCOCTUHEHHS] TUTUHOPTaHUYECKAX COEAUHEHHH, TPUAIKWIOOPAHOB, IHAIKHUII-
U [UapUIKyNpaToB, aMHHOB, IHaHHCTOIO BOJOPOJa, TIaJOreHOIOPO/IOB.
OnokcuarpoBaHuea, B -HenpeaeNnbHEIX KeTOHOB 110 cBsizu C=C.

ConpsixeHHOE IPUCOEANHEHHE SHOMSATOB K 0,3 -HeIpeIeIbHEIM allbIerHaM
1 KeToHaMm. Ero permocenextuBHocTh. KoHpencarusa mo Muxasmo. MexaHn3m
peakiuu. JloHopel ¥ aknentopsl Mupxasma. KatamwszaTopel peakiuu, ee
obpatumocTh. Perpo-peakmus. BsiGop onTuManbHON KOMOMHAIMM DPEarcHTOB.
Enamuner xax moHOphl Muxasmsa. Tepmudeckas peakimsa Muxasmsa. OcHoBaHUS
Mannuxa u npyrue CUHTETHIECKHE SKBHBAJIEHTHI aKIIENTOPoB Muxasis.

Peakuyum anHenmupoBanusa. Bapuant PoGuHCOHA. Ilpumenenne f-
XJIOPKETOHOB ¥ OCHOBaHMi ManHuxa. EHaMUHBI B peakiisix aHHeIMPOBaHHUS.

Cnrpo-aHHenMpoBaHye Yepe3 SIIOKCH/EI (C TOMOIIBIO UITHIOB CEPEI).

4.4. Kap6oHoBbIe KHCJIOTHI

Iomyyenne KapOOHOBEIX KHCIOT OKHCJIEHMEM CIHPTOB, AlbIETHIOB,
alKeHOB, aNKWIOEH30/10B. ['MAPONM3 HUTPUIOB M JPYrUX IIPOU3BOTHBIX
KapOOHOBBIX KUCIOT. CHHTE3bl Ha OCHOBE METAIIOOPTaHHMYECKUX COENUHEHHIA.
CuHTe3pl Ha OCHOBE MaJoHOBOro o¢wupa. I[IpOMBIIIEHHOE MOTydeHHe
MYPaBBUHOM M YKCYCHOM KHCIIOT.

Crpoenne  kapOoxcumpHOM  rpynmel.  OGpa3oBaHHE  acCOIMATOB.
Huccoryanys kapOOHOBBIX KHCIIOT, 3aBHCHMOCTh KOHCTAHTBI JHUCCOLMAI[AH OT
IIPUPOIBI 3aMECTUTENICH.

Peakunu kapOOHOBEIX KHCIOT. JlekapGOKCHIUpOBaHME, MHPOIM3 COJNEH,
rajoreHuposanue 1o I'emmo-®onerapay-3enuHCKOMY. DJIEKTPOIM3  CONeH
kapbonoserx kucior (Koibbe), cuHTE3 anKunOpOMHIOB ¥ -HONHUIOB IIO
XyHcnuxkepy,Henpenenbrble kapOOHOBBIE KHCIOTHI: aKpHIOBas, MeTaKpUIOBas,
OJIeWHOBasd, dIIauANHOBas. VIx cBo¥CTBa M MpuMeHeHHe. HezaMeHUMEbIE XUpHBIE
KHUCJIOTHI.

IlpousBozHble KapOOHOBBIX KHCIOT: aHTHIAPUIBI, TaJOTeHAHTHIPHIIEL,
CIIOXKHBIE 9()MPbI, AMHUJIBI, HUTPHIIBL, COJIH. VIX B3aMMHEIE IIepeXOIbL.

I'anorenanruapuzel. IlomydeHwe ¢ HDOMOLIBIO ranoreHuzoB (ocdopa,
THOHUIXJIOPHIA, OKCATMIIXJIOPH/IA. CaoiicTBa raJIOreHaHTHIPUIOB:
B3aUMOJICHCTBHE C HYKICOQUIBHBIMH peareHTamu (BOHA, CIHUPTH, aMMHaK,
aMUHBI, TUAPA3UH, METAINIOOPTaHUIECKHE COSTUHEHN ).

Croxxubie oQupbl. MeToB! MOoMydeHus: 3TepudUKanys KapOOHOBEIX KHCIOT
(MexaHu3M), AalWIMPOBaHHE CIMPTOB M AJKOTOJIITOB AIMITAIOTEHMIAMH U
aHTUIpPUIAMH,  ANKUIMPOBaHMEKAPOOKCUIAT-aHUOHOB, peaKklMHU KHUCIOT C
AXa30METaHOM, aJIKOI'0JIM3 HUTPUIIOB. JIaKTOHBI M MeToxbl UX cuHTe3a. CHHTE3
OpTO3(HUPOB. Peakimu CIOXHBIX 3(HUPOB: THAPOIN3 (MEXaHH3M KHCIOTHOTO H
OCHOBHOTO  KaTaiu3a), aMMOHOJNHM3, IepedTepU(UKalMs, peakIud ¢



METAIIJIOOPIraHUYECKMMH ~ COCIUHEHUSAMH, BOCCTAaHOBJEHHE JO CIHPTOB H
aJTbIETUI0B.

Anrugpunsl. MeTonsl NOMyYeHUsS: AETHApaTalus KHCJIOT C IIOMOIIBIO
neHTokcuaa dpochopa u GraneBoro aHrUIPHIA; AMIUPOBAHUE CONEH KapOOHOBEIX
KHCIIOT XJIOPaHTHAPHUIaMU. Peakiiuu aHTuIpuaoB KUCIIOT.

Ketensl. Ilomyuenue, cBoHCTBA U IpUMEHEHHE B KaYeCTBE Al[WIMPYIOLIHX
areHTOB.

Hutpuisl. MeToznsl noydeHus: JeTUApaTanus aMUuI0B KUCIOT (C OMOIIBIO
P,Os, SOCl,, POCl;). CspolicTBa HHUTPWUIOB: TI'MAPOJIN3, BOCCTAHOBICHHE
KOMILUTEKCHBIMH THIPUAAMHU METAUIOB 0 aMHUHOB U alIbIETHI0B, B3aUMOJIEHCTBIE
CO CIUpTaMH, aMMHaMd (CHHTE3 aMHIMHOB), MarHWi- ¥ JINTHAOPraHMYEeCKHIMH
COEIMHEHUSMHU.

Amuzisl. MeTozibl ONMyYeHH)s: allMIMPOBaHAEe aMMHUAKa U aMHUHOB, IHPOIIH3
KapOOKCHJIATOB aMMOHHS, CHHTE3 W3 HHUTPHWIOB, H30MEpPH3aIlHi OKCHMOB IIO
bexmany. CuHTe3 IHKIMYECKHX aMUIOB - JjaktamoB. CBOMCTBA: T'MApPOIHS,
BOCCTaHOBIICHHUE 10 aMHUHOB. Jlerunparamua amunos. Ileperpynnuposku I'opmana
4 Kypryca. IIoHsATHE 0 CEKCTETHBIX ITeperpynIupOBKaXx.

CnoxHosdupHas  koHaeHcamusd  KingiizeHa. MexaHusMm peakivu.
IlepexpecTHast KOHIEHCANUS CIOXHBIX 3bUPOB ¢ dpUpaMu IABEIEBOH, YTOIBHOI
KHCIOT WIH C O(QupamMd apoMaTHYecKHX KHCIOT. BHyTpuMoseKynsapHas
KOHIEHCAIWSI  CIOXKHBIX 3(QMPOB JBYXOCHOBHBIX KHCIOT 10 JIMKMaHYy.
KonmeHcamuss KETOHOB CO CIOMHBIMHU apupaMu KaKk MeToj CcHHTe3a 1,3-
AUKeTOHOB. CHHTE3BI C aIleTOyKCYCHBIM 3()HUpOM. ALMIOMHOBAS KOHIEHCALHS
CIOXHEIX 5QupoB. [IpumeHenne TpuMeTmixiopcunada. CHHTE3B! ¢ MaJOHOBEIM M
alleTOyKCYCHBIMH 3hHpaMHy: IOTy4YeHHe KapOOHOBEIX KHCIOT H KETOHOB.

JIByXOCHOBHEIE KapOOHOBBIE KHCIOTHL. METOABI CHHTE3a: OKHUCIHTEIHHOE
pacUICIUICHHEe  LHKJIOAJKEHOB M  LUKIMYECKHX  KETOHOB,  OKHCJICHHE
TIOJIMANKAIOEH307J0B U KOHICHCHPOBAHHLIX apOMAaTHYECKHX COEIHHEHHIL.
I'naBHble TMpencTaBUTENM: INaBeleBas, MAaJOHOBas, SHTAapHAS, aJUIXHOBAs,
ranesas, Tepedranesas KUCIOTHL. [IpOMBIIUIEHHBIE METO/BI TTONYYESHHSL.

OcobennocTH NOBEIEHMS [IaBeIEeBOM U MAJIOHOBOM KHCIIOT. JIUSTHIIOKCAIAT
B CIIO)XKHO?(HPHOH KOHIEHcarwu. JeKapOoKCHIMPOBAHHEMATIOHOBON KUCIOTHl U
€€ MCIIOIB30BaHUe B KOHIEHcanusax ¢ anpierunamu (Kuesenarens). MatoHOBBIH
5Gup ¥ CHHTE3bl HA €ro OCHOBE: AIKWIMPOBAHHE HATPHEBOTO IIPOH3BOLHOTO
QIKUITAIOTeHUIaMH M aknenropamu  Muxasna.  JlekapGoKCHIMpOBaHHUE
TPOX3BO/HBIX MaJOHOBOI'O 3(GUpa B NPUCYTCTBUH HYKJICODHUILHOTO KaTalu3aTopa
(metoxn Kpamuo).

IIpoMBIlUIEHHEIE METOBI HOMydeHHs (TaneBod M TepedTaleBoil KHUCIIOT,
(raneBoro amruapuna. DTaIMMEA: €ro MOMydeHHe, NPUMEHEHHEe B CHHTE3e
IIEPBUYHBIX AMUHOB U IS CO3/IaHMs 3al[UTHI IIEPBUYHOM aMUHO-TPYIIIIEL.

o, -HempenemsHble ABYXOCHOBHEIE KHCIOTBI, METONBI WX CHHTE3a:
JerujpaTanus [B-ru[pOKCUKWIOT, KOHJeHcaluuu IlepkuHa (CHHTE3 KOPHUYHBIX
kucnot) u Kuepenarenms, peakuwms Burura. CsoifcTBa a,B-HemlpelelbHbIe
ABYXOCHOBHBIX KHCIIOT: peaKkLWH IpHUCOeIUHEHHs I10 aBoiHON cBsizu C=C
(BKiIHOYas peakimio Muxasiisi), H30MepH3alusa MaJEeHHOBOM 1 (yMapOBOi KHCIIOT.



Crepeoxumus NPHCOEAMHEHH raloreHa U MMAPOKCHIMPOBaHus 1mo [IpuiexaeBy
(mepxucnotsl) ¥ mo BarHepy (mepmanraHar).

MainenHOBBIM ~ aHTUAPHUA, aUeTHICHAMKApOOHOBas KUCIOTA H  ee
JUMETHIIOBBIM 3P KaK TUSHODHIIBL.

S. A3oTcoep:xaniue opraHnYecKue coeqHHEeHns
S.1. Hutpocoennnenus

Anvarrieckuer apoMaTHYECKue HHUTPOCOENUHeHMs. VX momydeHHe u3
aJKMITaIOTeHU/IOB  (aMOMIEHTHBI XapakTep HUTPUT-MOHA) M HUTPOBaHHEM
apeHoB. CTpoeHHe HUTPO-TPyIIbl (ME30MEPHS).

CH-KucnoTHOCTb U TayTOMEpHs HUTPOAIKAaHOB. BoCCTaHOBIICHNE B AMUHBL
HuTpoHOBEIE KHCIOTH M NPUMEHEHHME UX COJIeH B KOHJECHCAIMU C AbIEerHIaMu
(AHpn). BoccTaHOBNIEHHME HHTPOapEHOB B KHCIOM M INETOYHOH  cpefe.
ITpomexyTodHbIe IIPOYKTHI BOCCTaHOBJICHHS HUTPOTPYIIIIBI
(HMTpO30COEAMHEHNS, apUITHAPOKCUTIAMHUHEI, a30KcH-, azo-,
ruapasocoenuienus).  CeneKTHBHOE  BOCCTAHOBJIEHHWE  HUTPOIPYIIIEI B
OTUHUTpoapeHaX. beH3uIuHOBas eperpynmupoBKa.

5.2. AMUHBI

Knaccudukanus aMuHoB. MeToapl IOMydYeHns: alKAIMpOBaHAEe aMMHAKa U
aMuHOB 1o [T'odmamy, ¢ramuvuna kamus (['aGpusns), BOCCTAHOBIICHHE
a30TCOZIEPXKAUX TIPOM3BOAHBIX KApPOOHMIIBHBIX COCIMHEHHH M KapOOHOBBIX
KHCJIOT, HUTPOCOCTUHEHMH, HUTPUIOB. IleperpynmupoBKH aMHIOB H a3HIOB
xap6oHOBBIX kucioT (I'opmana, Kyprmyc). BoccTanoBuTENBHOE aMUHUPOBaHUE
KETOHOB, B TOM 4Hcie o Jle#kapry (B3amMopeicTBHE KETOHOB C (hOpMHATOM
aMMOHHUA).

AmuHBl KaK ocHOBaHUsA. CpaBHEHHE OCHOBHBIX CBOWCTB anM(paTHUeCKHX H
apoOMaTHUYeCKUX aMHWHOB. BiusgHNe Ha OCHOBHOCTH aMUHOB 3aMECTUTENEH B
apoOMaTHYEeCKOM spe. AJIKAIMPOBaHUE U AI[MIMPOBAHWE aMHMHOB. TepMuuecKoe
pasIoXeHue rupOKCUIOB TeTpaalkuIaMMOHuA 10 ['opmany. Mnentuduxanus u
pasfiefieHre IEPBUYHBIX, BTOPHYHBIX M TPETHYHBIX 4MHHOB C IIOMOIIBIO
6enzoncynbhoxiopuaa (mpoba XuHcOepra). Cynsbamunnsie
npenapatbl.OKUCIEHHE W TaJIOreHMpPOBaHHE aMUHOB. [loilydeHHe H30HHTPUIOB,
UX BOCCTaHOBIICHHE U THAPOJIU3.

Peakin  SIEKTPOQUIBHOTO  3aMelmieHHs B OEH30JIBHOM  KOJBIE
apOMaTHYECKUX aMHHOB: TalOr€HHPOBaHHE, CylIb(GUPOBaHWE, HHUTPOBaHUE,
alIMpOBaHue, POPMHUIMPOBaHHUE. 3aIliTa AMUHOIPYIIIEL.

BzaumojielfictBe INEpBUYHBIX, BTOPUYHBIX M TPETUYHBIX aAMHHOB C
a30THUCTOM KUCIIOTOM.

5.3. ina3ocoeqnuenns
ApomaTuyeckue Ma3ocoeMHeHNs. Peakiun uasoTMpoBaHus IIepBUIHBIX
apOMaTHYECKUX aMUHOB. YCIIOBHS JMa30THPOBAHUS B 3aBUCHMOCTH OT CTPOEHHS
aMuHa. MexaHu3M, IPUpo/ia HUTPO3UpyIoLiero arenta. CTpoeHHe U yCTOHIHBOCTE
comeid nuasonus. TerpapropobopaTsr u rexcapropodocharsiapeHIua30HuS.



CrabunpHbple KOBaJeHTHBIE (OPMBI HA30COEAMHEHMM. KHCIOTHO-OCHOBHEIE
paBHOBECHUS C yUaCTHEM KaTHOHA apeHINa30HMs.

Peaxuuu apoMaTHYeCKUX AMAa30COCIAMHEHHUI C BBIIEJIEHHEM a30Ta: 3aMeHa
AMa30TrPYIIEl Ha THAPOKCHIBHYIO-, IIMaHO-, HUTporpymy, ¢ptop (Illuman)-, xmop,
6poM, wmoxm, u Bojopox. Cunre3 OmapwioB mo Iombepry. Cunres
MeTallJIoOpraHnyeckux coepauHenuit (HecMesHoB).

Peaxiuu nuazocoenuHeHUil Oe3 BBIZEJEHMS a30Ta: BOCCTAHOBIIEHHE IO
apUNTAIpPa3sHHOB, a30COoYeTaHHe. A30COUETaHHE KaK Peakiys dIIEKTPOPHUILHOIO
3aMelenns. A30- ¥ AWa30COCTABISIONIME, YCIOBHS COYETAHHA C aMHUHAMH H
(denonamu. Azoxpacureny, pH-UHIUKATOPEL.

Peakuuu  HykneoQuUIBPHOTO  3aMelleHWss B  OEH30IBHOM  KOJbIE,
aKTUBUPOBAaHHOM JHMA30TPYIIIOH.

6. llnknyeckne opraHuvYecKHe COeAHHEHHU
6.1. IluxnoankaHbl

Knaccupukamuss amauknoB. CTpoeHue NUKIONPONAaHa, IMKIOOyTaHa,
IUKIIOTICHTaHa M IMKIIorekcana. Kongopmammonas mogBuXHOCTE LUKIONEHTaHa
(IceBmOBpaIIeHuE).

KondopmanmonusIii aHau3 LAKJIOT€KCaHa. AxcuanpHbIe u
OKBaTOpHAaJbHBIE CBA3M B KpecrnooOpa3sHOW KoH(pOpMaluy LHKIOreKcaHa.
Kondopmepsr nuxiorekcana (kpecioBunHas u TBucT-Gopma). Komdopmarmu
MOHO- ¥ TA3aMEIEeHHBIX IPOU3BOIHBIX I[UKIOreKCaHa.

BiusiHue KOH(QOPMAIOHHOTO MOJNIOXEHHST (QYHKIIMOHANBHBIX IPYIII Ha HUX
PEaKIHOHHYIO CIIOCOOHOCTh: PpEaKkIMK 3aMEIIeHHMs, OTILEIICHUS, OKHCIICHHS.
OcobeHHOCTH CBOKMCTB COSMHEHHUI CO CPEIHAM PasMepPOM IIHKIIA.

Meroznsl cuHTe3a LMKIONpONAHA, LHKIOOyTaHA M KX HPOU3BOJHBIX.
OcobeHHOCTH XUMUYECKHX CBOMCTB COEMMHEHHH ¢ TpeXdIeHHBIM IukioM. CHHTE3
COC[MHCHUH psia IMKIOINEHTaHa M IMKIOreKcaHa. Peaknuy paclIMpeHMs U
CyXEHHMA IMKIa IpHU [e3aMHUHUPOBAHMH IIEPBUYHBIX aMHHOB (J[eMBSIHOB).
CrienuaneHble METOABI CHHTE3a COCIMHEHHI CO CpeJHHM pa3MepoM IIHKIa
(alMIIONHOBAs KOHJEHCAIWS, KOHIEHCALW NUHUTPHIOB, OIMTOMepH3aius 1,3-
OyTamueHa).

6.2. I'ereponukinyecKkne coeqUHEHHs

Knaccupukanus reTepoIMKkioB, HX pOJib B NPUPOAE M B DPa3IMUHBIX
001acTsIX MPOU3BOICTBA.

IIATHYIICHHBIEreTEPOLIMKIIEI ¢ OJHMM rerepoatomMoMm: (ypaH, THOGEH,
nuppoi. Cuntes u3 1,4-nuxapO6oHnbHBIX coequuenuit ([Taams-Kuopp).

ApPOMaTHYHOCT NATHYIEHHBIX I'eTePOLUKIOB. Peaknuu 3neKTpodHIbHOTo
3aMElIEHH B IIATHWICHHBIX ApOMAaTHYEeCKUX TeTepOIMKIaX: HHUTPOBaHHE,
cynb(hupoBaHue, raJIoreHUpPOBaHUE, bopmMmIIIpOBaHHE, alUIMpOBaHHUE.
OpueHrarys aneKTpoQUIBPHOTO 3aMelleHus U ee oObacHeHue. [Tuppon xax NH-
kucnora. Iluppon-kanméi ® OHMPPON-MarHWM TalOreHWIBl, HX peaKkIuh C
5IIeKTPOGUIbHEIMY pearenTaMu. [TUpport Kak cTpyKTypHas eUHUNA IOPOHPHHOB.
IlonsTHE O CTpOEHMM ¥ GHOXUMHIYECKOH POIIM XJIOPOhUIIa U FeMOrIOOHHA.



Wupnon. CuHTE3 NPOM3BOAHBIX MHONA U3 ApUITHAPA3UHOB M KETOHOB IIO
Oumepy. Mexanusm peakiuu. Peaknum 51eKTpoQUIBHOIO 3aMeleHHs B
ITUPPOJILHOM KOJIBIE MHIONA: HUTPOBAHUE, (POPMUNKPOBAHHE, TATOT€HUPOBAHNE,
aMHHOMETHIIMPOBaHue 110 Manuuxy. O6pazoBaHue METAIUINIECKUX [IPOU3BOIHBIX
(uHOoON-HaTPMi M HHAON-MarHUHMTaJoreHunsl). | MAPOKCHUHIONEI B IIPHPOJE.
Hnnuro.

[lecTr4ieHHbIe apOMaTHYECKHE TETEPOLMUKIBI C OTHUM TIETEPOATOMOM:
MUPUAWH U XUHOJMH. [Tupuaun. ApoMaTHdeckuii XxapakTep MUPUANHA, CPABHEHHUE
¢ mupposoM 1 6er3onoM. ITupunus kak ocHoBaHue. Peakiuy ¢ ranoreHaIKaHaMH.
Peakiyuun  oneKkTpoQuIBHOrO  3aMeEINeHHs] B  NUPHIWHE:  HUTPOBAaHUE,
cynedupoBanue, rajoreauponanre. N-OKHUCh IUPUIMHA M €€ HCIONTH30BAHKE B
peakiuy HUTpoBaHusA. [IONBIKHOCTE aToMa rajoreHa B IUPHIMHOBOM SIpe B
peakIuax ¢ Hykieopuiamu.

CuHTes XMHONMHA ¥ 3aMENIeHHBIX XMHOJIMHOB U3 aHWIMHOB 1o CKpaymy u
Hebnepy-Munnepy. XHHONMH KaKk OCHOBaHWE. B3aMMOIeHCTBHE XHHOJMHA C
rajoreHankaHaMu. Peakuuym 3neKTpOoGMIBHOTO 3aMeIleHds] B  XUHOJMHE:
HUTPOBaHKE, CyIbOUPOBAHUE U TaJOTeHUPOBAHME.

HyxkneodunpHoe 3aMelieHne aTOMOB BOAOPOJA B IMPUIMHE U XHHOJIUHE B
PeaKlusIx ¢ aMHIOM HATPHsl, THAPOKCUIOM Kallus U (EHUIUIUTHEM.

Tayromepust 2- u 4-rHAPOKCUIIUPHAWHOB ¥ —XHHONWHOB. IIpoTOHHas
IIOJIBIDKHOCTE aTOMOB BOJIOPO/Ia B METHIIBHBIX IPyNINax 2- U 4-MEeTHIMUPUIUHOB K
—XHWHOJIMHOB. 2-MeTUINUPHAIVHB] X —XUHOJMHAI KaK METHJIEHOBEIE KOMIOHEHTHI B
KOHJIEHCAllAAX C allbeTHAaMH.

7. llpupoaHbie OpraHuyecKue coeqHHeHHs

Momnocaxapupsl. Knaccudukamus u crepeoxumus. TeTposbl, NEHTO3H U
reKCOo3bl. ABA03bI U KeTo3bl. CTEpeOXHUMHS albl03 B npoekuusax Puimepa u
Xepopra. I'moxosza. Iluxnudeckue ToOJyaleTalbHble (OPMBI  ITTIOKO3HI:
TIFOKOIMPAHO3El U —(ypaHo3sl. AHoMepbl. Myrtapotanus. CHUHTE3 NPOCTHIX H
CTIOXKHBIX 3(QHPOB INMIOKO3BL [ NHKO3MIHAS THIPOKCUIBHAS TPYIIA, IOHATHE O
TIIUKO3UTAX.

Hucaxapunsl Ha @OpEMepax ManbTO3bl, MEIO0MO3Bl M (PPYKTO3HL.
BoccranasnuBaromue ¥ HEBOCCTAHABIUBAIOIIWE AMCAXapUasl. IloHsATHe O
OUKJIAYECKUX ONUrocaxapuiax Ha IpHMepe LUKIoAeKcTpuHoB. CoenuHeHus
BKIIFOUYEHHUS ITUKIIOIEKCTPHHOB.

Honucaxapu/ipl: Kpaxmall, IeIUI0N03a, XUTUH. [IOHATHE O CTPOSHHH 3THX
OuoIoNIUMEpOB.

Tepniensl, TeprneHounsl. IlomsiTHe 06 OCHOBHBIX STamax OWOCHHTE3A.
VYyactue KoA u AT®.

Crepomzsl  Kak  NIpPOM3BOMHBIE  NEPrUIPOLMKIONEHTAHO(pEHAHTPEHA.
Angporenst (C19), scrporensr (C18), ropmoHsl kopsl HammodeunukoB (C21
TJIIOKO- M MHHEPaNOKOPTHKOMEI). [loHATHE O pasnuymsax B MX CTPOEHHMH H
GyHKIMH B opraHusMe (63 TOUHBIX GopMy).



PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas JuTEpaTypa

1. JKyxosa, H. B. OcHOBBI opranmdeckoii xumun [Tekcr] : yue6.mocobue /
H. B. Xyxosa, E. A. Amsvkuna, C. A. SImamkun ; Mopmos. roc. mei. HH-T. -
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4. Peyros O. A. Opranudeckas xumus: B 4 4. U. 2 [DnekTpoHHEIH pecypc]
/ O. A. Peyros, A. JI. Kypn, K. IL. Bytun. — 4-e m3zn. (31.). — M. : BUHOM.
Jlabopatopwus 3Hanmi, 2012. — 623 c. - Pexxum mocryma: http:/www.biblioclub.ru

5. Peyros O. A. Opranudeckas xumus: B 4 4. U. 3 [DnekTpoHHEIH pecypc]
/ O. A. Peyros, A. JI. Kypu, K. II. Bytun. — 2-e w3n. — M. : BMHOM.
Jlabopatopus 3Hanmi, 2010. — 544 c. - Pexxum mocryma: http://www.biblioclub.ru

6. Peyros, O. A. Opranndeckas xumus [DekTpoHHEIH pecypc] B 4 4. U. 4
/ O. A. Peyros, A. JI. Kypn, K. II. Bytun. - 2-e m3z., ucmp. - M.: BUHOM.
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3. 3aiines, b. E. Ilpumenenue HK-cnektpockonmuu B xumMuu. KoHCIEKT
nmexuu#i / B. E. 3aiineB, O. B. Kosameuykopa, C. B. CrpamroBa. — M. :
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7. Kapmuukas, JI. I. Oprannyeckuii cuuTe3. BBenenne B nabopaTopHbIit
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- Tomck : U3n-so TTTIVY, 2007. - 35 c.
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3. T'apkasas H. H. , Apremenxo A. W. , Jlpo6ruunxas H. B. , Tuxynosa H.
B. CnpaBouHOE pyKOBOICTBO IO aHAIMTHYECKOW XMMUM M (DHU3MKO-XHMUYECKUAM
MeToJaM aHaiu3a [ JNeKTpoHHEIH pecypc] : YuebHoe mocobue. - M.: A6puc, 2012.
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4. T'opuixos, B. M. OcHOBEI ¢usndeckoil xumun [DNeKTpoHHEIH pecypc]
yuebnuk / B. W. I'opmkos, . A. Kyssenos. - 4-e m3g. - M. : BUHOM.
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JlaGoparopus 3HaHui, 2012. — 623 c. - Pexxum gocryna: http:/www.biblioclub.ru

12. Peytos O. A. Opranmdeckas xumust: B 4 4. U. 3 [Dnextponnsii pecypc]
/ O. A. Peyros, A. JI. Kypu, K. II. Bytun. — 2-e m3g. — M. : BUHOM.
JlabopaTopus 3HaHuiA, 2010. — 544 c. - Pexxum mocrymna: http://www.biblioclub.ru

13. Peyros, O. A. Opranudeckas xumus [DnekTpouHsId pecype] B 4 4. U. 4
/ O. A. Peyto, A. JI. Kypn, K. II. Byrun. - 2-e m3n., ucnp. - M.: BMHOM.
JlabopaTopus 3HaHui, 2011. - 726 c. — Pexxum mocrymna: http://www.biblioclub.ru

14. Hlesuunena JI. B. , AnapreB A. U. , Cunuypuna P. E. Heopranmdeckas
XuUMusL. 3ajadd M YOPaXHEHMs IS BBIIONHEHHWS KOHTPONBHEIX paGor.
[Onextponnbii pecypc] : ydeGHO-MeTommueckoe mocobue. — HoBoCHOHpCK:
HI'TY, 2013. - 107 c. - Pexxum mocrtyma: http://www.biblioclub.ru

15. Spemmes H. T, , ITaakpatos [I. A. , Tokapes M. U. , Kamxun H. H. ,
Pogsxuna C. H. Ousuyeckme MeTONbI HCCICMOBAHUS M HUX IIpaKTUYIECKOe
NPUMEHCHHE B XUMHUYECKOM aHaiuse [DIeKTpoHHBIH pecypc] - M.: IIpomerei,
2012. — 159 c. - Pexxum moctyma: http://www.biblioclub.ru

16. ABC-Chemistry : bBecmuatHas Hay4Has XuMudeckas HHGMOpPMAIAS
[OnexTponnsli pecypc]. B katamore coGpana wuHbOpMamus o6 H3BECTHBIX
XHMHYECKUX HAYYHBIX JXypHalax, NPeNOCTAaBIAIONMX OeCIUIaTHBIA JOCTYH K
IOJHBIM TEKCTaM OIyONMKOBaHHBIX cTaTell. — Pexxum mocryma :http: //abe-
chemistry.org/ru/index.html

17. becruatubii  Kypc Xummm.[DIeKTpOHHBIH pecypc]. DIeKTPOHHEIH
y4eOHHK 110 00IIel ¥ HEOPraHMIECKON XUMUH : TEOPETHIECKHE OCHOBEL, GOJIBIIOE
KOJIMYECTBO 3a/lad C PEUICHHsIMH, CIIPABOYHbIE MaTepHAalbl, JOMAIlHHe 3aaHus,
pEKOMEHALNN K 9K3aMeHaM. — Pexum JocTyma: http
://'www.anriintern.com/chemistry/intro.shtm]

18. Xumus: OTKpHITEIA KoNIemK [DnexTpoHmsii pecypc]. Ha caiite B
OTKPBITOM JOCTyIle pasMmelneH y4deOHHK Kypca «Otkpeitas Xumus 2.6»
(«Yuebuuk»), uHTepaKkTHBHEIE Java-anmiets: («Mogema»). B pasnene «TaGnuma
Memnneneesa» — on-line-CipaBOYHMK CBOMCTB BCEX HM3BECTHBIX XHUMHUYECKHX
anemenToB. Pasnen «Xumus B MHTepHETE» COIEPKHUT 0630p MHTEPHET-PECYPCOB
IO XHMHH M TIOCTOSHHO OOHOBIAETCA. «XPpecToMarws» — 3To pPyOpHKa, rie
COOpaHbl aHHOTHPOBAHHBIE CCHUIKM HA OIIEKTPOHHBIE BEPCHH Da3IATHBIX
MaTepraloB, UMeoIIrecs B ceTh. — Pexxum moctymna :http://www.chemistry.ru

19. Xumugeckuit mopran[dnekrponnsiii pecypc]. Karamor HuTtepHeT-
pecypcoB: y4eOHBIe M HaydHbIe MHCTUTYTHI, XMMHYECKUEe MPEeIIPUITHS, KHUAIH,
peaKTHBbl U 00OpYNOBaHME, XyPHAIBl M CIPABOYHHKH II0 XUMHH, CCHUIKA HA
XUMHYECKHE PECYpCHI, TeMaTHYeCKHe calThl. DopyM mins xumMukoB. CBeneHHS O
BAKaHCHAX 171  CIENUANNCTOB-XMMHKOB. — Pexum  moctyma  http
//www.chemport.ru/

20. DnexTpoHHas Obubnuoreka XUMHUYECKOTO ¢dakynbTeTa




MI'V[OnexTpoHHEI pecypc]. Momnorpabur u aHamUTHYECKHE O0030pHI,
3JIEKTPOHHBEIE BepcHUH OKolo 20 >XypHaJOB I0 XHMMHH, B TOM YHCJE TaKOTO
NOIYJISIPHOTO  CPelu y4YUTENed XUMHM JKypHala, Kak «XUMHS U OKH3HBY,
3JI€KTPOHHBIE BepCHM y4YeOHMKOB M 3aJadHUKOB. — PeXuM JocTyma:
http://www.chem.msu.su:8081/rus/elbibch

2]1. DNeXTpOHHBIH CIPaBOYHUK 10 XUMUH.[DnekTpoHHsIi pecypc] Ha caiite
B OTKPBITOM JOCTYII€ pasMEILIeHbl CIPAaBOYHBIE TAONMIEI IO XMUMHH. — Pexum
nocryna :http://www.chemport.ru/data/.

INPUMEPHBIE BOITPOCHI
BCTYIHTEJILHOI0 3K3aMeHa B aCNIHPAHTYPy MO HANPaBJIEHHIO IOATOTOBKH
04.06.01 Xumu4eckue HayKH HanpasJieHHOcTh OpraHuyecKkas XAMHS

1. Onucare NpOCTPaHCTBEHHOE H OICKTPOHHOE CTPOEHHE MOJEKYIIbI
Oersoma. [laTh ompererneHHe MOHATHIO «apOMATHMHOCTEY». CdOpMyIHpoBaTh
npaBuno Xrokkeis. Ilepeancnuts kpurepun apoMaTnaHocTy. [IpuBecTy IpuMeps!
apoMaTU4YECKUX COeIUHEHHIMN.

2. Onucarte mpaBuia HOMEHKIATYPHI, BHIBI H30MEDHH, CIIOCOOBI
IIOJIyYEHUs apeHOB.
3. Onucars XuUMHYECKHE CBOKMCTBA apOMAaTUYECKHX YIIEBOIOPOJIOB:

PeaKIuy NPUCOSTUHEHNUS, OKUCIEHNE apEHOB, PEakiny PaIUKaIbHOr0 3aMeIleHus
(mpuBenUTe MEXaHM3MBI PeaKLUil TaJOreHUPOBaHMS M HHUTPOBAHHS AIKAIBHBIX
TPYII B aIKAIOEH30]1aX) X OKUCIEHNS alKAIBHEIX TPYII B ATKHIOSH30/1aX.

4. Omnucare XUMHUYECKHE CBOMCTBAa apOMAaTHYECKUX YITIEBOIOPOJOB:
JNEKTPO(HUIBHOE  3aMellleHMe B apOMaTU4ecKoM  psAny  (HHTpOBAHIE,
CyIb(HpOBAHKE, TAIOTEHUPOBAHHE, AQIKWIMPOBAHAE M AIIHPOBAHHE IO
Opunento-Kpadrcy). HammcaTs MexaHu3MbI JaHHBIX PEaKIIHii.

3 Orricats Cri0CO6bI MOMyIeHH)s IPeAeNbHBIX TAI0OT€HOYTIEBOI0POIOB.

6. Onucare XHMHYECKHE CBOMCTBa IIpeAeIbHBIX
TaJIOTEHOYITIEBOJIOPOZIOB:  BOCCTAHOBIICHHE, B3aMMOJCHCTBHE C MeTaIaMH,
peakuuu  3aMmemieHusd. Hamucares mnpumephl peaknwmit. Omnmcare — peaxiuu
HYKIT€OQUIPHOTO 3aMellleHHs TalOreHOB B aIKWITAJIOreHHMIaX —(HaIlucaTh
MexaHu3MBI Syl 1 Sy2).

7. Omnucats XUMUYECKHE CBOICTBa IIpeIeTbHBIX
TJIOTEHOYTTIEBOJIOPO/IOB:  BOCCTAHOBIIEHHE, B3aUMOJECHCTBHE C MeTaJUIaMH,
peakuyu OTIIEIIeHUs U 3amemienus. IIpuBectn mpumeps! peaxumii. Hamucats
PeaKiuy OTINEIUICHHS aToMa rajoreHa M MEXaHH3Mbl PeaKi(Uii STUMHUHHPOBAHU

8. Ommcare  cHocoObl  TONMydYeHWs W XUMHYECKHE  CBOMCTBA
apOMaTHYECKHUX CYJIb(MOKUCIOT U UX COJEH.
9, Omnucate xnmaccHHKANMIO, H30MEPHI0O M CHOCOOHI IOIydeHHs

anupaTHIECKUX aMUHOB.
10.  Omnucare knaccuduKamuo, H30MepUIO, HOMEHKIATYPY, CIIOCOGHI
ITOTYyYEHHU apOMaTUYECKUX aMHHOB.



11. Omnmcats XuUMHUYECKHE CBOMCTBA apoOMaTHYeCKHX aMuHOB. Ha
npuMepe aHWINHA PACCMOTPETh PEaKIy raloOMUpPOBaHNs, HUTPOBAHUS B CEPHOM
KUCJIOTE, CyIbGUpOBaHUS B apoMaTuyeckoe sapo. I[IpuBecTr MexXaHW3M peakIuu
Ia30THPOBAHUS.

12.  OmnwmcaTh XUMHYeCKHe CBOWCTBA apOMAaTHYECKHMX IMA30COEIUHEHMIH:
PeaKiiy ¢ BBIIEICHUEM a30Ta; peaKkiuu O0e3 BhIAEICHHs a30Ta.

13.  OmnucaTh roMonoOrudecKuii psj, H30MEpUio, HOMEHKIIATYPY, CIIOCOOHI
IIOJTyYEeHHMS IIPEJENIbHBIX OMHOATOMHEIX CITUPTOB.

14, Ommcath XuMU9IeCKHEe CBOKCTBA IPEIEIBHBIX OJHOATOMHEIX CIIUPTOB

15.  Ommcarh XWMHYECKHME CBOMCTBA (DEHONOB: KUCIOTHOCTH (DEHOINOB,
OCOOEHHOCTH peaKnui 3JIeKTPOGUIFHOrO 3aMelleHus B (eHomaX U (eHOIT-
aHWOHAaX, PEAKIUIO IIOIy4YeHUs (PeHON0-POpMaIsIErHIHON CMOJIBL.

16.  Omwucars cnocoObl MOTyYeHHS M CBOMCTBA IIPOCTHIX 3(HPOB:
obpasoBaHMe OKCOHHEBBIX CONel, pacCIieIUIeHHE KHCIOTaMM, oOpa3oBaHUe
TU/IPOTIEPOKCUIOB  (OTBET MPOMILUIIOCTPUPOBATH YPABHEHHSAMH XHMUYECKHX
peakiuit).

17.  Ommcarh KilacCH(UKAIMIO, HOMEHKIATYPYy, CIOCOOBI IIOTydeHHUs
aJBJETUIOB U KETOHOB.

18.  Ommcath XMMHYECKHE CBOWCTBA albJETUIOB U KETOHOB: PEAKIIHH
NPUCOENUHEHUS KUCIIOPOA-, CEepy-, TAJIOTeH- U a30TCOoAepKaumX (IPUCOEIUHEHHS
— OTIIEIUIEHHUS) HyKIeOo(DHIOB IO KapOOHUIBHOM IPyIIe aabIeruI0B U KETOHOB,
B3aUMOZCHCTBHE C CHHMIIBHOM KHCIOTOM W peakThBamu | pHHBApa; BIHSHUE
IPUPOJIBI M CTPOGHMS pajyKajia Ha PEaKIMOHHYIO CIIOCOOHOCTH KapOOHHMIBHOI
IPYIIIBI B PEAKIMAX HyKI€O(QUIEHOTO IPUCOEIUHEHHUS

19.  Onucars XxuMHYECKHE CBOMCTBA albACIUIOB M KETOHOB: PEAKIIHIO
raJIOrTeHUPOBAHUA, raopopMHYIO peaKuuio; aJIbI0JIBHO-KPOTOHOBYIO
KOHJICHCAIHIO aNbJCTU/IOB W KETOHOB B KHCIIOW ¥ IIENIOYHOH Cpejie, MEXaHU3M
peaKkuuu.

20. Ommcare  cHocoObl  TONyYeHHS M XUMHUYECKHe  CBOMCTBA
apOMAaTUYECKUX albJAETHIOB H KETOHOB.

21. Omnucarte XUMHYECKHE CBOMCTBA MpENENbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT.

22.  OnucaTh HOMEHKIATypy, IOMOJIOTHYECKMH psJ, METONH CHHTE3a
NBYXOCHOBHBIX ~ IIPEAENBHBIX  KapOOHOBBIX  KHCJIOT.  OxapaKTepH30BaTh
XUMHUYIECKHE CBOMCTBA: OTHOIIEHHE JBYXOCHOBHBIX KHCIOT K HarpeBaHHIO.
IlpenicraBUTE CHHTE3B! HAa OCHOBE MaJIOHOBOTO 3(upa.

23.  Onwucarp knaccHUKAIMIO, HOMEHKIATYPY, HM30MEPHIO, CIIOCOOEHI
IIOJIy4eHHs] aMUHOKHCIIOT.

24. OnmcaTh CTpoeHHE, HOMEHKIIATYpy, CIOCOObI MONydYeHHsS M CBOHCTBA
IATHYICHHBIX apOMAaTUYE€CKHE IeTEPOIHKIIOB C OXHUM reTePOaTOMOM.

25. OxapaxTepu30BaTh IHPUIMH: HOMEHKIATYpa, CHOCOOHI IIONydeHHs,
CTpPOEHUE, XUMHUYECKHE CBOMCTBA.

26. OxapakTepu30BaTh XHHOHBI: HOMEHKIATYpa, CIOCOOBI IOIydYeHHs,
CTpOEHHE, XMMUYECKUE CBOMCTBA.



27. OxapakTepu30oBaTh HHJON: HOMEHKJIATypa, CIIOCOOBI IIOMy4eHHs,
CTPOECHHE, XUMUYECKIE CBOKCTBA.

28. OnucaTth KiIacCHUYECKHE CUHTE3bI MHIOJIbHON CUCTEMEL.

29. IlpuBecTH cxeMy 3IEKTPO(UIBHOTO 3aMeIeH s B Py UHIOJA.

30. OxapaxTepu30BaTh XHMHOJIUH: HOMEHKJIATYpa, CIOCOOBI ITOIyYEHHS,
CTpOEHHUE, XUMUYECKUEe CBOUCTRA.

31. Ilepeuncnuth KjIacCUYECKUE CHHTE3BI XHHOJIMHOBON CHCTEMBI

32. OxapaxTepHu30BaTh HaQTAINH: HOMEHKJIATYPa IPOU3BOIHBIX
Ha(TalHa, CTPOEHNE, XUMHYECKHE CBOMCTRA.

33. late  0OOIIy0 XapaKTepUCTHKY (GH3HYECKMM METONaM H3ydeHUS
OpPraHWYeCKHX COE[MHEHWW: HMH(QpaKpacHas CIEKTPOCKONHUS, 3JIEKTPOHHAs
CIICKTPOCKOIIUS;  MacC-CIIEKTPOMETPHs; CIEKTPHl IPOTOHHOIO MAarHUTHOIO
pe30HaHCca; METOX JJIEKTPOHHOI'O IapaMarHUTHOTO PE30HAHCA; Ia30-XKHIKOCTHAs
Xpomartorpadus; KonoH4aTas XpoMaTorpapus u XxpoMarorpadus Ha IIaCTHHKAX.

Kpurtepun oueHKH BCTYNHTEJBHOIO HCIBITAHUS B ACIIHPAHTYPY

OOmuMu KpUTEpHUSIMHU JIJIsI BHICTABIIEHHS OLIEHOK SIBIISFOTCSL:

«OTJIMYHO» BBICTABJISIETCH, €CIM OTBET CaMOCTOSTENBHBIA M IIONHBIH,
GasupyeTcsi Ha JOCTIDKEHHAX COBDEMEHHONW XHMHYECKOH HAYKM, TEOPHH W
METOAMKH OOydYeHHs XHMHUM, JEMOHCTPUDYETCs BlalieHHe aGHTypHEHTOM
COBPEMEHHBIMH CIOCOOAMH aHANW3a XHMUYECKHX COEIWHEHHH pPa3IMIHOTO
CTPOEHHSI C MCIIOJB30BaHNEM XUMHUYECKOH TEPMUHOJIOIHY;

«XOpomIO» BBICTABISIETCA 3a OTBET CAMOCTOSTEIBHEIM M  IIONHBIH,
0asupyeTcss Ha MOCTHXKEHHAX COBPEMEHHON XWMHYECKOd HAYKH, TEOPUH U
METOIUKH OOyYeHHs XHMHUH; IeMOHCTPHDYeTCs BiaJeHHe aOHTypHeHTOM
COBPEMEHHBIMH CIOCO0AaMH aHalW3a XHMUYECKHX COEIUHEHHH pa3IHIHOTO
CTPOEHH C HCIIOJIB30BAHUEM XMMHYECKOH TEPMHUHOJOTHHU, IIPU 3TOM JOMYILEHEI
ABE-TPH  HECYIIECTBEHHBIE  OINMOKM, HCIpABIEHHBIE [0  TpeOOBAHHUIO
3K3aMEeHaTOPOB;

«yZOBJIETBOPHTEIbLHO» II0OydaeT aOUTypUEHT 3a OTBET IIOJIHBIM, OJHAKO
HaOJIOaeTcss  IPOTHBOPEYMBOCTH  M3JIaraeMOll  ITO3WIMH,  HEJOCTATOYHO
apryMeHTHPOBaHbI Hay4YHBIE II0JI0XKEHHUS, OMYyIIeHa CYIECTBEHHAs OIIUOKA WK
OTBET HETIOJHbIN, HECBA3HBIN, JOTUYECKH He BBICTPOEH.

«Y[OBJIETBOPHTE/IbHO)» IIONIy4aeT aOUTYypHEHT, KOTOPBIM [EMOHCTPUPYET
HENIOHUMaHUE a0UTYPUEHTOM OCHOBHOTO COHEPXKAHHSA TEOPETHIECKOro U
XHMHYECKOI'0 MaTepuala.

TPEBOBAHUS K PE®EPATY

IIpumepnas TeMaTuka pedpepaTos:

1. Cunres HadToxuHOHA-1,4.

2. Cunres 2,3-TMMeTHI-5-HUTPOUH/IOIA.
3. Cunres 2,3-muMeTin-4-HATPOUHIONA.
4. Cunres 2,3-1UMeTHI-6-HUTPOUH/IONA.



5. Cunres 2,3-TUMeTHII-7-METOKCUAHIO0A.
6. Cunres 2,3-1umern-7-0poMHHIOIA.

7. CuHte3 0-6poMrupasuHa.

8. CuHTe3 0-HUTpOTHApa3HHA.

9. Cunres 2,3-muMeTHII-7-HUTPOUH/IOIA.
10. Cunres 1, 2, 3-TpumMeTu-7-HUTPOHHLIOJIA.
11. Cunres 2,3-nuMeTniI-7-aMAHOUHIOMA.
12. Cunres 1,2,3-TpuMeTun-7-aMIHOUHIOA.
13. Cunres 2,3-1uMeTHII-5-aMAUHOUHIOMA.
14. Cuntes 2,3-qumMeTnn-4-aMIHOUHIONA.
15. CunTes 2,3-auMeTHII-6-aMUHOWHIOJIA.

Crpykrypa pedepara BKmoYaeT B ceGsi: TUTYJBHEIH JIHCT, COIEp)KaHHe,
BBEJICHUE, OCHOBHYIO YaCTh, 3aK/IIOUYEHUE, CITUCOK HCIIOJIb30BAHHBIX UCTOYHHUKOB.

Tumynenvii aucm NODKEH COINEPKATh Ha3BaHWE By3a, Kabeaphl, TeMbl
palboTsl, paMuIIKIO ¥ HHHIMANEI aBTOPA, HA3BAaHKE TOPOJA, B KOTOPOM HAXOIUTCS
BY3, TOJl HAITHUCAHUS.

B codepoicanuu yxaspiBaroTcs oCHOBHBIE pasiensl pedepara (I7aBbl), a B
HEOOXOAMMBIX CITydasx M Iofpasiensl (maparpadsl). Bce IyHKTHI TiaHa
CONPOBOXAIOTCS YKa3aHUEM HaA COOTBETCTBYIOIIUE CTPAHHUIIBI paGOTEHI.

Bo esedenuu paetcs KpaTkas XapaKTepHCTHKA H3ydaeMoH IIpoGIIeMsl,
00OCHOBBIBAETCS €€ aKTyalbHOCTh, YKa3bIBA€TCS LENb U 3aJaud pedepaTHBHOrO
HCCIIeIOBaHUS.

B ocnoenoii uacmu packpeIBaeTcs CyTh NpPOGNEMEBI, aHAIHM3UPYIOTCS
PasnuvHbIE TOYKM 3PEHHA Ha Hee, BBICKa3BIBAECTCS COOCTBEHHAs IIO3HIMS aBTOpa
pedeparta. BaxHo, 4To6BI Bech MaTepuan GbUT HAllelleH Ha PACKPHITHE [VIABHBIX
3a7a4. Kaxisiii pasmen OCHOBHOM 9acTH HOJDKEH OTKPBIBATHCS OIpeIesIeHHOMN
3a7la4veil ¥ 3aKaHYUBAThCSA KPATKUMHU BBIBOIAMH.

B zaknrouenuu monBomgaTcs UTOTH IO Beeil paborte, nenaroTcs 0000ILEHNT 1
BBIBOJIBI 10 IIPOBEACHHOMY HCCIIEIOBAHHUIO, OTMEYAETCS TO HOBOE, YTO MONTYYEHO B
pesynpTaTe pabOTBl HaJ NaHHOH TeMoW. 3aKiioueHwe 10 00BEMy HE HOJDKHO
IIPEBBIIIATH BBEICHHE.

Crucox ucnonv3oeanvix uCmouHuKo8 BKIIOYAET TONBKO Ty IHTEPaTypy,
KoTOpas OblIa HMCIONB30BaHa B paboTe Ham TeMoif. CIHMCOK HCHOIb30BAHHOM
NUTePaTypsl 0QOPMIISETCS B COOTBETCTBHHY ¢ TpeboBanmsmu ['OCTa 7.1-2003.

O0bem u TexHumyeckHe TpeGOBAHHSA, NpeIbABIsieMble K BbIIOTHEHHIO
pedepaTa

Texcr pedepara Habupaercs B TeKcTOBOM penakTope MicrosoftWord,
PEKOMEH/IyeTCA MCTIoNE30BaTh WpUdT TimeNewRoman, pasmep mpudTa — 14 mr.
Ions cTpanmIs!: eBoe — 3 cM, mpaBoe — 1,5 cm, BEpXHEE — 2 CM, HIDKHEE — 2 CM.
Texcr mevaraercs yepes 1,5 untepsana. A63am — 1,25 cm.

Kaxcmast crpykrypHas wuacte pedepara (BBeleHMe, TNlaBHAsS YacTh,
3aKIOYEHHe | T. [I.) HAYMHAETCS C HOBOM CTpaHMIBL. PaccTosHIe MeXIy I1aBoii u
CIIENyIOLIeH 3a Heil TEKCTOM, a TakoKe MeX Iy INIaBoil 1 maparpadoM cocTasiser 1



HHTEpBAaja.

Ilocne 3aronoBka, pacrojaaraeMoro IOCpeIuHe CTPOKH, HE CTaBUTCS TOYKA.
He momyckaercs momdepKHBaHHE 3arojioBKa M IEPEHOCHI B CJIOBaxX 3arojoBKa.
Crpanuiibl pedepata HyMepyroTcs B HapacraromeM mopsake. Homepa crpanwi
CTaBsATCSI BHU3Y B CEpeIMHE JIHCTA.

TutyneHbiii muct pedepara BKIIOYaeTcss B OOLIYI0 HyMEpAIMIO, HO HOMED
CTPaHHUIIbl HA HEM HE IIPOCTaBIIICTCS.

O6muii 06seM pedepaTa He TOIDKEH mpeBbImaTh 20-25 cTpaHuIl.

KpuTepnn onenkn BoinonHenus pedepara
OreHKa OTBETOB IOCTYHAIOIIET0 OCYIIECTBIIAETCS [0 5-6aIbHOM IIKae.

KosamnuecTBo 0amioB

Kputepuu coorBeTcTBHS

5 (1) OamoB

JlaH TONHBEIA pa3sBepHYTHI OTBET Ha TPH BOIPOCA U3 Pa3IHYHBIX
TEMAaTHYECKUX Pa3/ieyioB:

- TPaMOTHO HCIIOJIb30BaHA HAYYHAS TEPMUHOJIOIHS;

- TpaBHJIBHO HAa3BaHBI M OIpeNeNeHbl BCe HEOOXOMUMEBIE IUId
000CHOBaHHMS IPH3HAKH, JJIEMEHTHI, OCHOBAHHUS, KJIACCH(DHKAIIHIL;

- YyKasaHbl OCHOBHBIE TOYKM 3pEHHS, INPHHATHIE B HAYYHOH
JIMTEPATYpE IO PacCMaTpUBaEMOMY BOIIPOCY;

- apryMeHTHpOBaHAa COOCTBEHHAs IO3MWIHMS WIA TOYKA 3PEHHS,
obo3HavyeHbl Hambonee 3HAYMMbIE B JAHHOM OONACTH HAyYHO-
HCCIIEI0BATENBCKIE IPOOIIEMEL

4 (getripe) O6amia

,HaH HpaBI/IJILHHﬁ OTBET Ha TpH-IBa BOIIpOCAa M3 PpPaA3JIHYHBIX
TEMaTH4YCCKUX Pas3JZiCIOB:

- IIPEMCHSCTCA Hay4dHasi TCPMHUHOJIOTHA,

- Ha3BaHBI BCE HCO6XOI[I/IMLIC U1 000CHOBaHMSA IIpU3HAKH,
OJICMCHTEI, maccucbmcaunn, HO IIpA 3TOM [JOIyIIICHa oImuOKa HMIH
HETOYHOCTH B OIIPEACIICHUAX, IIOHATHAX

- HMCIOTCA HEOOCTaTKH B apryMeEHTaIHuH, JOIIYICHBI d)aKTI/I‘-ICCKI/IC
HIIH  TEPMHUHOJIOTHYECKHUE HETOYHOCTH, KOTOpBIE HE  HOCAT
CYLICCTBECHHOI'O XapakKrepa,

=-BBICKa3aHO IIpEeACTaBICHUE 0 BO3MOXHBIX HAay4YHO-
HCCIIEN0BATCIIBCKUX Hp06J'ICMaX B JIaHHO# 00JIacTH.

3 (tpu) wm MeHee
6ayIoB

Jad TpaBuUNbHEIH OTBET XOTS OBl HAa OIMH BONPOC M3
IIPEIJIOKEHHOIO TEMaTHIECKOr0 paszena:

-Ha3BaHBI ¥ OMNpEEJIEHEl JIMIIb HEKOTOPhlE OCHOBAHUS, IIPHU3HAKH,
XapaKTEPUCTHKH PacCMaTpUBAaEMOI0O SBJICHHS,

- OMYIIEHBI CYIIECTBEHHEIE TEPMUHOJIOTHYECKHAE HETOYHOCTH,

- COOCTBEHHAs TOYKA 3PEHUSI He MIPEICTABIICHA,;

-HE BBICKa3aHO MpPEACTaBIEHHE O BO3MOXHBIX  HAy4HO-
HCCIIEAOBATENBCKUX MpobiieMax B JaHHOM 00JIacTH.

JlaH HeNpaBWIBHBIH OTBET HAa NPEIOKEHHBIE BOIPOCH U3
TEMAaTUYECKHX  pasfelioB, OTMEYaeTcs  OTCYTCTBHE  3HAHHS
TEPMUHOJIOTHH, HAYYHBIX OCHOBaHMHM, IIPHU3HAKOB, XapaKTEPUCTHK
ABJICHHUS, HE IPEJCTaBleHa COOCTBEHHAs TOYKA 3PEHUS 10 JAHHOMY
BOIIPOCY.




