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1. Ilpozpamma KanHouoamckozo 3K3amMeHa no CHeYUa1bHOCHU
L 3aKOHOMEPHOCTH CTPOEHHUS U PEAKLHMOHHOI0 MOBEJCHHSI OPIraHUuYeCcKHuX
COCAMHEHHM
1. Xumuueckas c6:136 u cmpoeHue 0p2aHU4eCKUX COeOUHEeH Ul

1.1.  CoBpeMeHHBIE MPEJCTABICHUS O IPUPOJIE XUMUUECKOH CBSI3U.

1.1.1. DiiekTpOHHBIE IPEACTABIEHUS O IIPUPOJIE CBAZEH. Tune! cBsi3el B OpraHnyeckon
xumuH. [ 'wbpuauszanus  aToMoB  yriiepoja ®  a3oTa. DneKTpoHHble  YPPEKTHI.
DIEKTPOOTPULIATEIILHOCTH ATOMOB U IPYIIIL.

1.1.2. OcHOBHBIE MOJIOKEHUSI KBAHTOBON XWMHU. ATOMHBIE U MOJIEKYJISIPHBIE OpOMTAIIN.
[Tpubmmwxenue MO-JIKAO. Meron MO Xiokkens u 0ojiee CTpOrue KBAaHTOBOXUMHYECKHE
MeTonbl pacyera. lIOHATHME O MOMYIMIMPUYECKMX METOJAX, OCHOBAHHBIX Ha MPUOJIMIKECHUN
Xaptpu-®oka (MNDO, AM1, PM3 u ap.). Metoae! ab initio. Meroa ¢yHKIMOHAIA TUIOTHOCTH
(DFT). Komnpomuccensie 10X0/ibl (JIOKQIM30BAHHBIC CBA3ZH, THOPHMBAII. HACTHUILIT ) HCT
JIEJIOKAJIM3ALIAN SJIEKTPOHOB Ha MIPUMEPE G-TT-NPUOTHIKCHUS ).

Teopus Bozmywmenut MO. Bo3MmyuieHus 1epBoro u BTOPOIO _LIOPSUIKOB. WHtexent
pEaKUMOHHON crocodHocTH. MeTtoa rpaHudHbelX opOuraneil. 3apsioBbli U OopOUTAIBLHBIN
KOHTPOJIb OPTaHUYECKUX PEAKITUH.

1.1.3. IlonsTne o pe3onHaHce (CONMpSDKEHWU) B KIACCHMYECKOW M KBAHTOBOW XHUMHH.
Conpspkenue B Mmeroge MO  Xrokkensa. Konmermmms apomarumunoctd. [lpaBmiio  Xrokkesis.

Me30onoHHBIE COETUHEHUS. AHTHAPOMATUYHOCTb.

1.2.  Crepeoxumus. [IpocrpancrBeHHoe  crpoeHue OPIraHUYECKUX  MOJICKY.L.
IIpocTpaHCTBEHHOE B3aMMOJEHCTBHE HECBSI3AHHBIX ATOMOB M Ipylil  Ban-jep-Baaincopn
palyChl.

1.2.3. Ilonarne o koH(popMauuyu MOJEKYJBl. Bpalienue BOKpPYI CBSI3CH BCIAMUMHLL i
CUMMETpHs IOTCHLUAIBHBIX OapbepoB. DakKTOphl, ONPEAESIOLIME YHEPTUIO KOHMOPMEPOB.
Bnusauue 3¢ dexroB conpspkeHus Ha cTadMiIbHOCTS KoHpopMepoB. HomenkiaTypa KoH(pOpMEpoB.
YTII0BOE HANPSIKEHUE U APYTUE TUIIB! HAIIPSDKEHUS B [IUKIMYECKUX cucteMax. Cpe/lHue HUKIIbI 1
TpaHCaHHYJIIPHBIE B3aNMOJEHCTBU. MIHBEpCHs LMKIIOB U a30TCO/IEpKAIUX COCTUHEHUT.

1.2.4. CBsa3p KOHpOpMaUU U peaknnoHHoUW crocoOHocTH. [Ipunimn Kepruna-I'ammera.
CrepudeckMii M CTEpPEORJIEKTPOHHBIA  KOHTpOIb  peakiuil.  CTepeoceNeKTUBHOCTh U
cTepeocneupuIHOCTb.

1.2.5. IIpocTpaHCTBEHHOE CTPOCHUE ITWICHOBBIX M JIMCHOBBIX cuctem. Homenkiarypa

reoMeTpuuecKkux n3oMepoB. Kondopmarus 11eHOB U TPUEHOB. ATPOTIOM3OMEPHUSL.



1.2.6. DHanTHOMEpUA. ACUMMETPHSI U XUPAJIBHOCTh. DKBUBAJIEHTHBIC, YHAHTUOTOIHBIC U
JUAaCTEePEOTONHBIE IPYIIILL; UX IIPOABIEHUE B XUMUUYECKOM II0BEACHUN MOJIEKYJ B XUPAIbHBIX U
axupanbpHbIX cpenax u cnekrpax SIMP. Homenkiarypa onrudeckux aHTUIONOB. HeyrmepoaHbie
aTOMBI KaK LIEHTPbl XUPaIbHOCTH.

1.2.7. CrnocoObl HoJlydeHust U pa3AeICHUS YHAHTHOMEPOB. OUTHUCCKAsT YHCTOT 1 MCTO, b
ee omnpeznenenus. Onpenenenue aOCOMOTHOH M OTHOCHTEIBLHOW Konduryparun. [lTonsrtue o
JUCIIEPCUN ONITUYECKOTO BPAIIEHUSI U KPYT'OBOM JIMXPOU3ME.

2. Obugue npuHyuNBl peaKYUOHHOI CROCOOHOCMU

2.1.  Knaccudpukauus peakuuit 1o Tuily o00pa3oBaHUS W pa3pbiBa CBs3ci B
JUMUTUPYIOLIEH CTaJuy, 10 TUILYy PeareHTa U 110 COOTHOLUEHHUIO YMCJAa MOJIEKYJl peareHTOB U
IIPOJIYKTOB.

2.1.1. Teopusa nepexoJHOro COCTOSAHMS. [ UIEPIOBEPXHOCTH MOTCHIMAIBHONW IHCPIUM.
KOOpJMHATA U DHEPreTUYECKUHN NPOPMiIb peakuuu. TepMOJIUMHAMUUCCKUC TAPAMETPBI Ak THBAILHI
KuHeTnueckue ypaBHEHHMSI OCHOBHBIX THUIIOB PEAKITHA. METO/IbI YKCIIEPUMEHTATLHOIO M3V UCIHS
KMHETUKY U MEXaHU3MOB peakumnil. MeTo1 CTallMOHAPHOIO COCTOSIHUS (IIPUHLIMII bojieHITeiHa ).
Ilocrynatr XammoHaa.

2.1.2. DMmnupudeckuid  (3KCTPATEPMOJUHAMUYECKUM)  TOAXOMA: K  PEaKIMOHHOM
criocobHoctu. Koppensiuonnsie ypaBHeHUS, MPUHITAT JUHEHHOCTH CBOOOAHBIX YHepruii | ndoea.
Ypasuenud I'ammera u Tadra. CBsi3b mapaMeTpoB KOPPEISIUOHHBIX YPABHEHUN ¢ MEXAHM3MOM
peaxuuii.

2.1.3. Ipunanun XKMKO; ero o6ocHoBaHME Ha OCHOBE Teopun Bo3mymeHuit MO.

2.2.  KonuuecTBeHHas TeOpus KUCIOT W ocHOoBaHuil. Kucmorel bpencrena u Jlstouca.
KucinorHo-ocHoBHOEe  paBHOBecue. [lonsitue pH. KuHermueckas u - TepMoOMHAMUYECKas
KHUCJIOTHOCTE. ¥YpaBHenue bpencresa. OOmuid u crienn@uuceKuil Kue o ro-0CHoBHON kit 1113
Cynepkucnorsl. @yHKuu kuciotHocth. [locrymar ["ammera.

2.3. Bimsgnue cpenbl Ha  CKOPOCTH W PABHOBECHUEC  OPIraHUYCCKHUX — PCAKIUMIL
Crneuuduueckas u Hecruermduueckas (yHUBEpCalbHast) COJJbBALIMS. i(ne'roqnbm rbhekr.
Bonopoanas csa3p. Knaccubukanys v mkagsl mapaMeTpoB pacTBOpUTENeH. BinsHue cosbBaimn
Ha CKOPOCTh M PABHOBECUE OpPraHUYECKUX peakuuid. YpaBHeHUss YuUHCTeWHa u | proHBasibjia.
Kommens-ITansma. KuciaoTHOCTS M OCHOBHOCTB B Ia30Boi (hase.

Accouuanys MOHOB. THUIIBI HOHHBIX I1ap ¥ JI0KA3aTEIbCTBA UX CYLIECTBOBAHMs. BiinsHue
acconpanyy MOHOB Ha UX PEAKIMOHHYIO CIIOCOOHOCTh. Y paBHEHUEe AKpH.
Mexdazupiil  katanus.  KpayH->Qupsl,  KpUITAH/ABL.  TIOAAHBL.  KATATH3a10PhI

MeK(pasHoro nepesoca. LloHsitue o cyrnpamolieKy/SIpHONU XUMUU.



2.4, OCHOBHBIC THIIBI UHTEPMEINATOB.

2.4.1. KapGenuesble noHbl (kapOokaTHOHBI). ['eHepauus KapOOKATHOHOB B pacTBOpax M B
ra3opofi (asze. BiusHuE CTPYKTYpHBIX M COJBBATAIMOHHBIX (DAKTOPOB HA CTAOWIBHOCTH
KkapOokaTroHOB. CtpoeHune kapOokaTruoHoB. IToHsaTHe 0 HeKIaccuIecKux noHax. OCHOBHBIC THIIb
peakunii KapOOKaTMOHOB M OO0JACTM HUX CHUHTETHMYECKOro ucnosib3oBanus. CKeJleTHbie
HEPErpyIIMPOBKY U IMJIPHUIHBIC C/IBUIM B KapOOKATHOHAX.

2.4.2. Kapbaunonsl u CH-kuciorsl. Bausuue cTpykrypHbIX M S(PEPEKTOB Cpe/ibl Ha
crabunusannio kKapOaHnoHOB. OCHOBHBIE PEAKIUU KapOAHUOHOB, aHUOHHBIC HCPCIPYHTIHPOBKI,
AMOUIEHTHBIE ¥ TONUACHTHBIE aHuOHBl. KapOeHnl. DIEKTPOHHAS CTPYKTypa. CHHITIETHOE W
TPUILUIETHOE COCTOSHUE KapOeHOB. MeTojbl reHepanuu KapOEHOB U HCIIOJIB30BAHUE MX B
OpraHnyecKoM cuHrese. HUTpeHsl, ux resepanus, CTpOEHUE U CBOMCTBA.

2.43. CpobojHblE paJUKaIbl U HOH-PAJUKAIBL. METOMBI ICHEPUPOBAHUS PaUKAIIOB,
DJIEKTPOHHOE CTPOEHUE M (PAKTOPHI CTaOWIM3AMKA CBOOOJHBIX paauKagoB. Turbl ¢Tabuibibix
cBOOOJHEIX pajukanoB. OcHoBel MeTonoB DIIP n XITS. Katnon- u anuon-paukais. MeTo/ bl
IeHEepUpOBaHMs W CBOMCTBA. OCHOBHBIE PEAKIIMM HOH-PAAMKAIOB. KOMILIEKCHI ¢ HEPeHOCOM
3apsiia.

3. Ocroenble munsl OP2AHUYECKUX PEAKUUI U UX MEXAH UMbl

3.1. HyxieopuibHoe 3amermieHue B anudarndeckom psiay. Mexanusmbl Syl u Sy2.
CMEINAHHBIA MOHHO-IIAPHBIA MeXaHus3M. BiusgHue cTpykTypsl cyOcTpara W HOJSIPHOCTH
PacTBOPUTE/I Ha CKOPOCTU U MEXAHMU3M PEaKIMU. AHXUMEPHOE COJICHCTBUE M CHHAPTCTUUECKOC
YCKOPEHHE, YyYacTUe COCEIHUX TIPYIII, HEPErPYIIUPOBKUA B XOJI€ HYKICOPUIBHOTO 3aMEIICHHUS.
Koppenaunonnsie ypaBaenus CysitHa-CxoTra u DaBapca.

3.2.  HyximeopuibHOe 3amelmieHue IIpH KPaTHOH YITIEpPOJ-YIJIEPOJAHON CBS3M M B
apoMaTHueckoM siipe. THIMUHBIE MEXAHU3MBI HYKICODMILHOIO 3aMEICHHS \ Sp -IHOPH, UHOL O
aroMa yriiepoaa. Bunwibnblil karnon. Mono- u OUMOCKY SPHBIC HPOHCCCHI YK ICO(IT 1010
3aMCILICHUA B apomMaTudeckoM psafy. Karanus nepexonubimMu meramuiamu. HyxieodpuibHoe
3aMCIICHWE B  HUTPONPOM3BOAHBIX OeH3oja. HykieoduiapHoe 3amerieHue  BO/JOpOJIA
(BukapuosHoe 3ameurenue). Kowmruiekcel Meiisenxeiivepa. HykineopuisHoe 3aMerneHue B
apomMaTH4ecKux rereponukiax. Kune-zamenenue.

3.3, DaexTpoduiibHOE 3aMelleHe y aToMa yriepoga. Mexanusmpl sametnenust Spl. S;2.
Sgl. HykneoQuupHBIH KaTaau3 3J1eKTPOQIIBLHOIO 3aMeIeHust. BiiusHue cTpyKTyphl cybcTpara u
5Q@EKTOB Ccpenpl Ha CKOPOCTh M HAIpaBlICHHWE peakiuil. 3aMenieHue y oJepHHOBOro aroma

yIJIepojia U B apOMaTHYECKOM KOJIibIle. ['eHepupoBaHue dJIEKTPOGUILHEIX peareHToB. [Ipasuna



OpPUEHTALMU U WX MOJIEKYJSIPHO-OpOUTANIbHAS MHTEPIIPETALIHS. DNEKTPOPIILHOE 3aMEIICHHE
JAPYTHX IPYIII, Kpome Bojopoia. Mico-3amenienne. Kunernueckue U30TONHbIE YPPEKTHI.

3.4, Peakuumy HiauMAHUpOBaHMs  (OTIIEIUIEHUS). MexaHU3Mbl  I'ETEPOIMTUYECKOIO
snumuaupoBanust E1 u E2. CrepeosniekTpoHHble TpeOOBaHUA U CTEpeocrenupuuHocTs npu E2-
SJIMMUHUPOBAHUH. TepMuyecKoe CUH-ITUMUHIPOBAHHE.

3.5. [llpucoennHeHue I10 KpPATHBIM YIJIIEPOJ-YIVIEPOJHBIM CBA3AM. DICKTPOGUILHOE
npucoequHerue. CuwibHble U c1adble MEKTPOPHIIbL, MEXAHU3M U CTEPECOXUMUS 1IPUCOCTMHCHUSL.
peruo- W CTEPEOCEIEKTUBHOCTL peakiui. llpucoeauHeHue K COUPSKCHHBIM - CHCICMAM,
Karnonnras nonumepuzauust osiepuHoB. HykiieopuiibHOE HPUCOCHMHCHNUC 110 KPATHLIM CBA3AM
C=C. MexaHu3M mporecca. Biustaue cTpyKTypsl HyKieouiia u cyocTpara v 5QpPeKroB cpe/ibl Ha
CKOpPOCTH U HalpapjieHue peakiuu. Peakimst Muxasis. AHUOHHAS NOJUMEPH3ALUS OJIC(PUHOB.

3.6. HykieopuibHoe ImnpucoeivHeHHEe K  KapOOHWJIBHOW IpyNIle: [PUCOC/(MHEHHE
OCHOBAHHUM, BKIIOYas KapOAHUOHBI, METAIOPraHUYECKUX COCAUMHEHMH. Peakuus Anpu.
Kucnorusli ¥ OCHOBHOW KaTainu3 NPUCOCAWHEHUs. EHOMM3amus aibIerujioB U KETOHOB.
MexanuszM 3TepuuKalUM  KUCJIOT M nosydeHue auneraneid. Konjencanmu kapOOHMIIbHbBIX
COEIMHEHNH, KapOOHOBBIX KMCJIOT M UX NPOU3BOAHBIX. HyKiI€eopuibHOE IPUCOCIMHEHUE K /b1
Y KETUMHUHAM U KapOOHUH- UMMOHUMEBBIM MOHAM (peakiiis MaHimxa).

3.7. lleperpynmupoBku B  KapOOKaTHMOHHBIX  WHTepmenuatax.  Kiaccuduxarms
[IEPErPYIIIUPOBOK: [MMHAKOIMHOBAsE W PETPONMHAKOIMHOBASA. IEperpyuposka Jlembsitona.
[TeperpynnupoBka Baruepa-Meiiepseiina. [leperpynmupoBku c Mnrpaxincﬁ K aromy a3ora
(T"'odpmana, Kypuunyca, bexmana). Peaxkuus baitepa-Bumnurepa.

3.8. PanuxanpHbple 1 HOH-PAJUKAIbHBIE pEAKUUH [PUCOEAMHEHUS, 3aMEUICHUS U
anmumuHupoBanus. LlenHble paaukanbaele peakuuu. [lonumepusamnus, TenomMepusamus, peakiinm
aBTOOKUCJIEHUS. VIHTMOUTOPBI, MHUIMATOPBI M MPOMOTOPHI LIEMHBIX peakuuil. Perokc-peaxiimm.
DIEKTPOCUHTE3 OPraHUYECKUX COCIMHEHUH.

3.9.  MoutekyJspHble peakiluy (1IMC-TPAHC-U30MEPU3ALIMSL, PACIIA) T MOJICKY L. PABMBIKAIHL
uuki10B). Koapkrarhusle peakiuu.

3.10. CornacoBanHble peakiuu. KoHLENUUsS COXpaHEHUs OpOUTAIbHONU CHUMMECITPUN U
IpaBuiIa Bynsopna-I'opmana. DIEKTPOLUKIMYECKHE peaxkuuu, CUI'MATPOIIHbIE
neperpynnuposku. llepunmkinmueckue peakuunu (2+2) wm (244)-mmkionpucoe/mHenus. |3~
Jlunossipaoe NUKI0NPUCOEIMHCHUE.

3.11. /JIBoiicTBEHHAasi peakUUOHHAsE CIOCOOHOCTH W TAYTOMEPHUS  OPraHMYCCKHX

coequnenuii. [IpororpomnHeie u curmarpornssle neperpynnuposku. [Ipasuno Kopaomoma. Kero-



€HOJIbHOE paBHOBecHe. HUTPOCOETUHEHMSI U HUTPOHOBBIE KHUCIOTHI, HUTPO30COC/AMHCHUS 1
OKCHUMBI. MeTayuioTponus.

3.12. OcHOBBl (OTOXMMHUMA OPTaHWUYECKUX COeIAMHEHMNA. CHHITIETHBIE W TPHUIUICTHBLIC
cocrostHus, (ayopecteHIs U pochopeciieHIns, THTEpKOMOMHAIMOHHAsd KOHBepcus. OCHOBHBIE
TUIB POTOXUMUIECKUX peakiuil. SBieHne GoroxpomMusma.

4. Ipunyunvl cospemenno20 Op2AHUHECKO20 CURME3A U YCMAHOGICHUSL CHIPOEH U
OP2AHUYECKUX COCOUHCHUIL

4.1. Beibop ontumanbHOIO IyTH CUHTE3a. [IpMHIMI PETPOCUHTCTHUYCCKOIO aHAIN3a.
JIvHelnble 1 KOHBEPIeHTHBIC CXEMBI CHHTE3a. CUHTOHBI U CUHTETUYECKME DKBUBAJIEHTBI. 3alluTa
(YHKIMOHAIBHBIX TPy MeTOIbl BBEICHNUS U Y IAJIEHUS 3aIUTHBIX IPYIIIL.

4.2.  OCHOBHBIE IIyTH ITOCTPOEHUS YIIIEPOJHOIO CKEICTA. .

4.3. Meroasl BBEACHUS BaXHEUIMX (DYHKIMOHAIBHBIX IPYII W IYTW IHepexoja oT
OJIHUX (PYHKIMH K JPYTUM.

4.4. DjreMeHTOOpraHMYeCKHe COeJuHeHus (TMPOou3BOAHBIE (ocopa, OOpa, KpeMHUs.
MeJIH, JINTUS, MarHus, 0JI0Ba) B OPTaHUYECKOM CHHTE3€. MeTauIOKOMIUIEKCHBIN KaTaTus.

4.5. Vcrnomp30BaHUE XUMHUYECKAX M (QU3MKO-XMMHUUYCCKUX METOJIOB JUIl YCTaHOBICHMS
CTPYKTYpBl OpraHmdeckux coeauHeHuil. Cnexrpockorms SIMP. DIIP.  koacoarcibuas  n
SJIEKTPOHHAS CIEKTPOCKOIIMS, MAcC- M XPOMATOMACC-CHCKIPONCTPHst L a30mit ko i b
KUOKOCTHAs — XpomaTorpagus, HOHOOOMEHHAs M Teldb-IPOHUKAIONAs  XpoMarorpafis.
>1ekTpodopes. PEHTreHOCTPYKTYPHEIN aHANU3 U deKTpoHorpadus. Peppaxkromerpus.

4.6. OcobeHHOCTH 000PYIOBAHUS U METOTUKH IIPOBCACHUS peaKu'Hﬁ B rerepodasHpIX U
rereporeHHpIx cucremax. CoBpeMeHHbIE METOZbI 00pabOTKM PEAaKIMOHHBIX MaccC, OYMCTKH M
BBIIEJIEHUS. ITIPOAYKTOB. IIpoBejieHume peakumil Ha  TBEpAbIX HOCUTENSX. lIpuHImIIb!
KOMOMHATOPHOU XUMUH.

Texnuka 0€30IIaCHOCTU M DKOJIOTHYECKHE MPOOJIIEMBl OPraHUYECKOr0 CHHTE3a. «3ciieHast
XUMHUST». TepMOXUMUSI OpraHMYecKUX peakiuii. TenmoBoi B3pbIB.

5. Hcenonvszoeanue UT ¢ opzanuuecKoi Xumuu u UHQOpMamuxa

5.1.  OCHOBHBIC MPEJACTABICHUS O NPUMEHEHUN HEOMIUMPHUUCCKUX M HOILYIMITMPUYCCKUN
METOOB KBAHTOBOXUMHUYECKUX BBIYMCICHUH M pacdyeroB METOMAMM MOJCKVISIPHOM MCNAHWKH
IS OXIPENENICHUS SJIEKTPOHHOTO U MPOCTPAHCTBEHHOIO CTPOESHUs, KOH(GOPMALMOHHOTO COCTaBA,
TEII0T 00pa30BaHKsl, SHEPTHN HATPSHKECHUS ¥ aKTHBAINE XUMUYECKUX PEakUmil, KoebaTe/bHbIX
¥ SJEKTPOHHBIX CIIEKTPOB, PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHU.

5.2.  TpaauunuoHHBIE CPEICTBA XUMUUECKOH HHPOPMALIMU U MCTO/IBI UX UCTIOIB30BAHU.

NudopManuoHHO-TIONCKOBEIE CUCTEMBI M UHTEPHET-PECYPCHI.



5.3. lloHstue 00 HMIIMPUHECKUX KOPPEISIMAX CIPYKIYpa-croliciso (QSAR. QOSPRY.
CHekTpoCTpyKTYpHBIE KOppesiumu. MaluHygoe 1UlaHupoBalue W IOUCK  1yTel  cunresa
OpPraHUYeCKUX COoeMMHEHUN. MeToJ| pacujieHeHus, BLIOOP TPaHCHOPMOB. PETPOHOB U CHITTOHOB.

CII0cO0OB CBSI3BIBAHUS CUHTOHOB JIPYT C APYTOM.

II. CuareTHyeckue MeTOAbI B OPraHu4ecKoi XUMHH M XUMHYECKHE CBOHCTBA COeAMHEeHU
1. Ankanol

1.1. Meroapl cuHTE3a: TMAPUPOBAHUE HENPEACIBHBIX YIVIEBOJAOPOJIOB, CUHTC3 HCpC3
JUTAATUATKWIKYTIPATBL, JIEKTPOIM3 cosiel KapOoHOBBIX KucioT (KompOe). BoccTanoBICHHC
KapOOHMIIBHBIX COEIMHEHUH.

1.2. Peakumu ajJKaHOB: TaJOI€HUPOBaHUE, CYJIbPOXIOpUpoBaHUE. CEICKIMBHOCTD
paJUKaIbHBIX PEAKLUUNA U OTHOCUTEbHAS CTA0MIBHOCTh AJIKWIIBHBIX PAJIMKAJI0B. I epMuuccKkuii 1
KaTaINTUYECKUNA  KpekuHr. VoHHBIE  peakuuu  ajKaHOB B CYLEPKMCIBLIX — cpejlax
(eiTepoBOIOPOAHBIA OOMEH U TaJIONeHUPOBAHUE).

1.3, Iluxioainkanel. MeToabl CHUHTE3a U CTPOEHHE UMKJIONPOMNAHOB, HUKIOOYTAHOB.
LHUKIONEHTAHOB U LUKIOreKcaHoB. CHHTE3 COEJUHEHUH CO CpPEAHUM pa3MEpPOM UK/
(anmnonHOBass KOHJEHcanus). THMbl HampspKeHUS B IUKIOANKAHAX W WX IOJpa3/ielieHUue Ha
Majble, cpeanue U Makpouukiabl. KoH(GOpMalMOHHBIA aHAIM3 LUKIOICKCAHA, MOHO- i
JU3aMELICHHBIX — IUKIOICKCAHOB,  aKCHAJbHbIE M JKBATOPHAILHBIC — CB3M.  Blimstime
KOH(POPMALUOHHOI'O HOJOKCHUS PYHKIMOHAIBHBIN TPy Hid UN PCARIHOHEN 10 CHOUOGHOC
psy NPOM3BOJHBIX [IUKIOIEKCAHA HA IIPUMEPE peakuuid 3aMelIeHUsI, OTUIEIJIEHUS U OKHUCIIEHHUS.
Peakiuu pacmMpeHuss M CY)KEHMSI UMKIOB NpU JAE3aMUHUPOBAHUM [EPBUUYHBIX aAMUHOB
(dembsros). Cyxenue mukia B peakuuy OaBopckoro (0-rajgoreHIKI0aTKaHOMHbI ).

2. Ankenot

2.1. Metoapl cuHTEe3a: MIMMUHUPOBAHUE TAJIOTE€HOBOAOPOIOB U3 AJIKWITAIONCHI/ 0B, BO, (b
u3 crnuproB. CHHTE3 alKEHOB M3 YETBEPTUYHBIX aMMOHUEBBIX cotiei (I'odman), N-oxucceii
TpeTryHbIX aMUHOB (Koy1r). CrepeoceIeKTUBHOE BOCCTAHOBICHHE AIKHHOB. CTEPEOCEIICKTUBHbBIN
CHUHTE3 LMC- U TpaHc-ankeHoB u3 1,2-muosioB (Kopu, YwunTep). PernocenekTHUBHBIN CUHTE3
anKeHoB u3 toswirnjpasonon (Illarmpo). Peaknust Buttura kax peruocrieninuyeckuii mMeron
cuHTe3a  ajJkeHOB. OCHOBAHMS.  HCHOJb3YCMbIC B peakiiu.  Craduin3upoBadibic i
HECTAOMIIM3UPOBAHHbIE WM/l CTEPEOXUMUS peaKkiimi. XCMOCCICKTUBHOCTL peakiiim Burinia.
[Tonyyenue 3¢gpupoB ankuipochoHOBEIX KUCIOT (Muxadib-ApOy30B) U UX HCIOJIb30BAHUC B

CHHTE3€ aJKeHOB (BapuaHT Burtura-Xopaepa-Ommonca). O01acTh MPUMEHEHUS PEaKIIUN.



2.2. Peakuuu ajIK€HOB: IEKTPOYUIBHOC IPUCOEIMHCHNE TAI0ICHOB. 1Al I0ICHOBO,L0PO, 0B,
BOJIBL. [Ipouieccrl, comyTerByromue Adp-peakimmsav: COUpsiKEHHOC 1IPUCOC IHIICHIC, TIL DI THHIC 1
QIKWIBHBIE MUTpalu. [MAPOKCH- U aIKOKCHUMEPKYypUpOBaHUE. Perno- u crepeoceseKTuBHOe
NpUCOeUHEHNE  TuapuIoB  Oopa. Perumocnermbpunueckue  rujpoOOpUpPYIOIIME  arCHTLL.
[IpeBpamenue OOpPOOPTaHMYECKUX COEAMHEHUH B  alKaHbl, CIMPTHI,  AJIKUITaJOreHU/IbI.
Oxwucnenne  ankeHoB  Jj1o  okcupanoB  (IIpunexaes). llomatue 00  “YHAHTHOMEPHOM
AMOKCUIUPOBaHUK alkeHOB o [laprutecy (B rpucyTeTBUM U30MponuiaTa Turana u dpupa [.-(')-
BUHHOU KUCIOTHI). [{uc-runpokcmiupoBanue ainkeHoB o Barunepy (KMnQOy) u Kpure (OsOy).
OKuMCIeHUE aTKEHOB raJIoTeHOM B IMPUCYTCTBUU cojteit cepeOpa: muc-(Byasopt) u tpanc-(I1peso)
THAPOKCUIINPOBaHUE. PajrKaibHble peakiiny ajlkeHOB: MPUCOEIMHEHHE OPOMHUCTOIO BOJOPOJIA
no Xapamry. CEepoBOJIOpOJa W THOJOB. AJUIMIBHOE rajoreHupoBanuve 1o [luriepy.
BHyTpuMoseKky/sipHas — paJMKaJdbHas  HMKJAM3alMd  O-1d101 CHAIKAHOB  1ipH WCHC B
TPpUOYTHIIONOBOTUIPU/IA. ['€TepOreHHoe T'HAPUPOBAHUE: KATAIM3ATOPbL, KATAIHTHUUCCKHC 51,1bl.
['maporenonns CBA3EU YIVIEPOA-TETEPOATOM. | OMOIE€HHOE TI'MAPUPOBAHME: KaTA/IM3a10pbl.
MexaHU3M. PermocenekTUuBHOCTh TOMOI€HHOIO TUJpUpPOBaHus. [lpucoejimHenne CUHIVIETHbIX U
TPUILIETHBIX KapOEHOB K ajikeHaMm. KapOeHou b, X B3aUMOJIEHCTBUE C AJIKEHAMU.

3. Ankunol

3.1. MeToJibl cuHTE3a: OTIWIEINIEHUE TraJIOT€HOBOJOPOJIOB U3 JUTAJIONeHUI0B, peakius 1,2-
JArupasoHoB ¢ okcujgoMm ptytu (II) m TerpaameraroM CBUHIA. Y CIOKHEHUE YIVIEPO/HOIO
CKeJIeTa aJKUHOB: peakluy alleTUICHUI0B HATPUS U MEJHU, MAIHUHOPIraHUUECKUX HIPOH3BO, (HbIX
ankrHoB. KoHjieHcanms aliknuHoB-1 ¢ keronamu u altb ieru/tiamu (Magopekuii. Perine).

3.2. Peaxuum ankuHOB. lajloreHupoBaHue, TIUIPOIAJIONCHUPOBAHUE, T'UpaTALIU
(Kyuepos). AuneruneH-auieHoBasi uzoMepusanus. CMermeHue TPOUHOW CBSI3U B TEPMHHATLHOE
nosiokeHue. OKUCIUTENbHAS KOHJEHC AU TEPMUHAIBHBIX AJIKKUHOB B IIPUCYTCTBUU COJICH Me/IH.

4. Ankaouenoi

4.1. Metoansl cunresa 1,3-11MeHOB: JErMApUpPOBAHUE AIKaHOB, cuHTe3 MaBopckoro-Perre.
KpPOCC-COYETaHNE Ha METATNIOKOMIUIEKCHBIX KaTalu3aTopax.

4.2. Peakunn 1,3-1MEHOB: rajoreHUpoOBaHUE M TUAporajoreHuporanue, 1.2- u 1.4-
npucoequnenue. Peaknus [{unpca-Anpaepa ¢ ajlkeHaMy U alJlKUHAMU, €€ THUIIbl: KapOo-peaKius,
rerepo-peakuust. Jluenol U aueHowiIbl. 0-XMHOJMMETaHbl B KauyecrsBe JiMeHOB. Karaiws B
peakimu  Jluasca-Aubjepa. Crepeoxummsi peaxium. PCinoceiicK iisioe b 42
LMKJIONPUCOEUHEHHST B CIIydyae HECUMMETPUUHBIX JIMEHOB U JieHodmion. Perpo-peakis

I[HJIBC&-AJIB)ICP&. HpI/IMGHGHI/IG CHJIOKCUIUCHOB B CUHTC3C aJIMITUKIIOB W I'CTCPOILMKITOB.

<



5.Cnupmot u npocmoie 3¢hupor

5.1. MeToJpl CUHTE3a OJJHOATOMHBIX CIUPTOB: U3 AJIKEHOB, KapOOHUIIBHBIX COC/IMHCHMUIA
CJIOJKHBIX YGUPOB U KapOOHOBBIX KUCIIOT,

5.2. Peakumy OAHOATOMHBIX CHUPTOB: 3aMCLICHUC I'MJIPOKCHILHONH I'PY LI B CHIPIAN Ha
rajioret (Iox JeHCTBHEM TaJOr€HOBOIOPOJIOB, TAIOTCHUIOB (hocdopa U XJIOPUCTOTO THOHMIA).
PeareHtsl peruo- M CTEpPEOCEIEKTUBHOIO 3aMelieHus (KOMILICKCH Tpudernipocduia ¢
rajIor€HaMU U YETBIPEXXJIOPUCTHIM YIIIepoaoM). Jlerujiparaiiusi CiupToB. Okuciicme LEPBUUHbIN
U BTOPUYHBLIX CIUPTOB. PeareHThl OKUCIEHUs HA OCHOBE coe/luHCHMU xpoma (VI). moxcuia
Mapramua u auMeruicyibpokenia (Meroasl Moddera u Ceepra).

5.3. Meroapl CHHTE3a U peaklUH JBYXaTOMHBIX CIUPTOB. OKUCIUTEILHOE pacLICIICHUE
1,2-pwonnos (MoHast KMCI0Ta, TeTpaaleTaT CBUHIA). [ [MHAKOIUHOBAS TEperpyIIMpPOBKA.

5.4. MeToasl CHUHTE3a IPOCTHIX (DUPOB: peakiust BHIbIMCOHA, aIKOKCUMEPKYPUPOBAHIIC
CIIUPTOBR.

5.5. Peakumn npoctbiX 5(upoB: 00paz’oBalMC OKCOHMEBLIX COJNCH. PACLUCILICHMC
KUCJIOTaMH.

5.6. I'mnponepokcnsl. KpayH-3upsl, HX MONy4YeHHE U IPUMEHEHNE-B CUHTESE.

5.7. Oxcupanpl. CriocoOb! MogydeHus. PackpbIThe OKCUPAHOBOIO LMKIA 1101 JCHCTBHEM
YIEKTPOMUIBHBIX M HYKICO(MUIHLHBIX ar€HTOB.

6. Anvoezuovl u Kemonwl

6.1. MeTozp! monaydenus albIerUa0B ¥ KETOHOB: U3 CIIUPTOB, MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT, &JIKCHOB (030HOJIM3), allKUHOB (IUAPOOOPUPOBAHME), HA OCHOBE METAILIOOPraHMYECKHUX
COCMHEHMNA. ALMIMPOBAHNUE U (POPMIITUPOBAHKE ApPEHOB.

6.2. PCZlI‘\'I,Il/II/I AJBJCTIHIOB M KCTOHOB! HPHUCOC IMHCHHUC BO, (b, CHHPTOB. THOIOB. [.3-
Jlutuane! 1 UX MCIONB30BAHUE B Oprannueckom cunrese. Obpamenve noaspnocti C=O rpyviin.
[Tonyyenre OUCYNBOUTHBIX MPOM3BOMHBIX M IUAHTHIPUHOB. B3anMoIeicTBIC @ib/(CIH OB 1
KEeTOHOB ¢ mimuaamu (ocdopa (Burrur) m ceprl. Bzaumojeiicrsue aHbliel"'H/LIOB U KETOHOB ¢
a30TUCThIMU  OCHOBanusmu. [leperpynmmpoBka bexkmana. B3aumojelcrBue ajbierujios M
KETOHOB ¢ METAIIOOPIaHWYECKMMH COECIMHEHMAMH. EHaMMHBIL, WX aJIKWIHPOBAHUE U
anuIMpoBatue. AJbI0JbHO-KPOTOHOBAS KOHJCHCAIMS albJCTUAOB U KETOHOB KaK MCTO/[
YCIIOKHEHUST YIJIEPOJHOro ckejera. HampasiieHHass anpJoibHAsh KOHACHCALMS PA3HOMMECHHDIX
IBJIETUAOB C HUCITOJIB30BAHMEM JIMTHEBBIX W KPEMHHUEBBIX HPUpoB cHOoB. Kown/cncaims
QIBJICTU/IOB W KETOHOB C MAJOHOBBIM HPUPOM U JIPYTUMH  COCJIMHCHHUIMHU ¢ aKTHBHOI
METHJICHOBOH  rpymnmnoi (KHeBenareib). AMHHOMETWIMPOBAHUC — @IbACIHAOB U KCTOHOB

(Mannux).  benszoumnoBas  KowjaeHcanwms.  KowjeHcauust ¢ Hurpoaskaamu  (AHpu).



BoccraHoBeHHE — anbJeruioB U KETOHOB JIO CIHUPTOB, PEAreHThl  BOCCTAHOBIICHUS.
J{€30KCUI'eHMpOBAHUE aIbJErnJ0B M KeToHOB: peakimm Kiemmencena u Kwmknepa-Bosnbga.
Oxuclienue ajpJAerua0B, peareHTsl okuciaeHns. OKUCIeHne KeTOHOB HAJAKUCIoTaMu 110 baitepy-
Bunurepy.

6.3. o,p-Hemnpenenpuple anbJerupl U KETOHBL. METOMbI IOJYUYEHUA: KOHACHCALMM,
OKHCJICHHE aJIMIOBLIX cnupToB. Peakuums 1.2- u 1. 4-npucoeiuHeHus JIUTHHOPraHUYCCKHX
COCIUHCHUN, TPUAIKUIOOPAHOB, JIMAIKWI- M JIHAPWIKYIIPATOB.  1IHAHUCTOIO  BOLOPO. (A,
raJOr¢HOBOJIOPOOB.  DIOKCHIUPOBAHUE  O.B-HempenenbHBIX  KeTonoB.  Conpsxennoe
MPUCOCAMHEHUE €HOJIATOB U €HAMUHOB K (L. [-HENPEJICAbHBIM allbjICIuiam 1 KetoHam (Muxa.in).
Honopsl 1 axuentopsl Muxasmst. Karanuszaropsl peaxium. ee 06paTHME)CTL. Perpo-peakist.
Peaxuun anenuposanus. Bapuant Pobuncona. Vcnosap3oBanue B-XJI0PKETOHOB ¥ IPOU3BO/IHBIX
ocHoBaHuii ManHuxa. o-CunuiupoBaHHble BUHIIKETOHBI (CTOPK) M CHAMUHBI B pPEaKLUAX
aAHEJIMPOBAHUS.

7. Kapoonoevie kucnomol u ux npouseoonuie

7.1. MeToapl cuHTE3a KUCIIOT: OKUCICHUE MEPBUYHBIX CHUPTOB M b CIM 0B, A IKCHOR.
AJIKUHOB. aJIKMIOCH30JI0B, THAPOJIM3 HUTPUIOB M JIPYIUX HPOU3BO, IHBIX KAPOOHOBBLIN KHCI1O]
CHHTE3 Ha OCHOBE METANIOOPIaHUYECKUX COEAMHEHUH, CUHTE3bl HA OCHOBEC MAJIOHOBOI'0 H(Pupa.

7.2. Peakumy KapOOHOBBIX KHMCIIOT: rajioreHupoBanue 1o ['eio-Posibrapary-3enickonmy.
OUPOJIUTHYECKAs  KeTOHW3alws, ojdekrpoaus 1o  Kousbe, nexapQokcwidpoBaHue 110
XYHCIIUKKEDY.

7.3. Meroibl  T0dyYeHUs POM3BOMAHBIX KapOOHOBBIX KHCJIOT: IaloleHAHIWIPH/I0B.
aHTH/IPUJIOB, CJIOXKHEBIX 5(QHUPOB, HUTPUIOB, aMUI0B. KeTeHBI, MX IOJIyYeHHre U CBOMCTBA.

7.4. Peaxkuyu MpOU3BOAHBIX KapOOHOBBIX KHCIOT: B3aUMOJCHCTBUE ¢ HYKIEODUILHBIMU
peareHTamu  (BOJA, CHOMPTBHI, AMMMAK, aMHHBI, METAUIOOPIaHMYCCKME — COEMHCHIs).
Boccranosiienne raloreHaHruaIpuioB 0 anbjJerujioB M0 PoO3eHMYHY M KOMILICKCHBIMH
TUAPUAAMH METALIOB. B3aUMOJICHCTBIC FaJ0ICHAHT I IPILIOB ¢ UHA30MC TAHON (PCianitsn Apil (i
OncrepTa). BocCTaHOBIEHHE CIIOKHBIX YPUPOB JIO CHUPTOB W albJIEIWI0B. HUTPUIOB - J10
AMUHOB U JIBJICTU/IOB KOMIIJIEKCHBIMUA IMAPUAAMH META/LIOB. MajloHOBAst KUCIOTA: CHHTE3bI ¢
MaJIOHOBBIM d(pupom, peaknus Muxadns, KoHjeHcauuu c¢ anbaerniamu  (KueBenaress).
Crnoxunospupras n anuionHoBas KouaeHcaruu. OCoGEHHOCTH >PUPOB JBYXOCHOBHEIX KHCIOT
(obpasoBanue KapOOUMKIOB) B 3THX peakuusx. CIoKHbIE dUPHI 0-TaTOr€HOKUCIOT B PEaKIMsX
Pedopmarckoro. ALeTOyKCyCHBIN 2(Up U €ro UCIoab30BaHUE B CHHTE3E.

7.5. Meromsl  cuHTe3a  O,B-HENpENENbHBIX  KAPOOHOBBIX — KUCJIOT:  JlerHjparaius

TUJIPOKCUKHUCIOT, peakuun Kuepenarens, Burrura, llepkwna (CHUHTE3 KOPUYHBIX KUCIOT).



Peakiiuu npucoeMHeHus 10 ABOMHON CBSI3U. BpoMO- U MOJ0-IaKTOHU3AIMS O, B-HENpeIebHbIX
KapOOHOBBIX KHUCJIOT.
8. Cunmemuueckoe ucnonb306aHUue PeaKyuil 31eKMpoPuUIbHO20 3AMEU|CHUS 6
apomamuqyeckom paoy

Knaccudukanuss peakiil apoMaTnyeckoro WIEKTpoPuiIbLHOIO 3ametieHus.  Buiunsinue
3aMecTuTeed B OEH30JbHOM KOJIBIE HA CKOPOCTh W HANIPABICHNUE VICKTPODH ILHOIO 3aAMCHICH IS,
CornacoBaHHasi ¥ HECOTTIACOBAHHASL OPUEHTALIHS.

8.1. Hurposanue. Hurpyromue arentbl. Mexanusm peakuuu HUTposanus. Hwrposanme
OeH3osla U €ro 3aMmelleHHbBIX. HurpoBanue Oudenusna, HapTaninHa, apoMaTHYECKUX aMHHOB U
¢penona. Ilomyuenue nonuuuTpocoeauneHuid. Mrco-araka M HIICO-3aMEUICHHE B peakiusax
HUTPOBaHUA. BoccTaHOBIIEHNE HUTPO-TPYIIIBI B PA3JIMYHBIX YCIOBHSIX.

8.2. I'amorenuposanue. ['asorenupyromye areHTsl. MexaHu3M rajJoreHUpOBaHUS ApCHOB U
UX IIPOU3BO/IHBIX.

8.3. Cynpbpuposanue. Cynbdupyroupe areHtbl. KMHETHUCCKUA W TEPMOIMHAMUYCCKUIA
KOHTPOJIb peakumu (cyabhuposanne Genosa u nadraimnna). Hpespanenne eyindo-rpyininl,

8.4. AnkumpoBanue apeHos 110 Opujenro-Kpadrey. ANKUIUpyronme areHTbl. Mexanusm
peakuun. ITonmmankunuposanue. I10604HbIE IPOLIECCHI: U30MEPHU3ALIMS  AIKUIIMPYIOICIO Al Clitd i
KOHEUYHBIX NPOAYKTOB. CUHTE3 TUapUiI- U TPHAPUIMETAHOB. ’

8.5. AmWIMpOBaHHE apeHOB. ANWIMPYIOUIME areHThl. MeXanusm peakIuu.
Perunocenexrusnocts anuauposanus. OCoOEHHOCTH alWIMPOBaHKs (PEHOJIOB, MEperpyIinupoBKa
®puca. PopmmmpoBanue no [arrepmany-Koxy, [arrepmany u Bunscwmeitepy. OGiacts
IIPUMEHEHUS 3TUX PEaKITH.

9. Humpocoeounenus u amuHbl

9.1. Hurpoanxanpl. CuHTE3 M3 ankwiraglorcHwioB. Kuciornocrs u  rayvromepus
HUTPOAIKaHOB. KoHaencanus ¢ KapOOHHIBHBIMM COC/AMHCHISMN (Anipi). Boccianosicune i
aMHHEL. IpeBpalienre BTOpUYHbIX HUTPOAIKAHOB B KCTOHBI (Mak-Mappn).

9.2. Meronpl NOIY4YEHUS aAMUHOB: AJIKWIMPOBAHME aMMUAKa U amMuHoB 110 [odmany,
¢ramumuna kamus (I'aGpuaits), BOCCTAHOBIICHHE a30TCOAEPKAIIUX IPOM3BOAHBIX KAPOOHMIIBHBIX
COCJIMHEHUI ¥  KApOOHOBBIX KHUCIOT, HUTPOCOEAUHEHUH, alKuia3uioB. |leperpyrimposku
l'opmana n Kyprmyca. CuHTE3 aMHHOB C TPETHYHBIM aJKWIBHBIM pajukaiom (Putrep),
B3aMMO/ICHCTBUE aJIbAETUIOB U KETOHOB ¢ (hopmuaTom ammonus (Jleikapr).

9.3. Peakuuy aMuHOB. AJKIJIMPOBaHME W alWIMpOBaHue. TepMuueckoe passoxkere

TUIPOKCHIOB TETpaaIKuiIaMMOHUs 110 ["'opmany. OKUCIEHUE TPETUYHBIX AMUHOB 10 N-OKCH/I0B.



ux tepmonus (Koym). [Toxydyenue autporoB u3 N,N-auankuiaruapokcuamunon. Peaxin [3+2]-
UKJTONPUCOCIUHEHUSI HUTPOHOB (00pa3oBaHUE 5-WIEHHDLIX a30TUCTBIX ICTEPOIMKIOR).
10. Memoowsr cunme3sa u peakuyuu apoMamudecKux 2emepouyuKIu4eCKux cOeOuHeHui

10.1. TIsrruienHble reTEpOLUKIB ¢ OJHUM rerepoaroMoM. MDypaH, HUPpoJ, THODEH.
Cunte3 u3 1,4-nukapOoHmibHbIX coenuuenuit (Ilaans-Kunopp). Cunres nupposos 1o Knoppy u
no [anay. Cunres 3.4-au3aMeIeHHBIX THO(QEHOB 1Mo XHMHCOepry. Peakuuu »aeKTpoOPpUILHOIO
3aMEINEHUS B TISTUWICHHBIX apOMATHYCCKUX TEeTCPOIMKIAX: HUTPOBAHME. CY:ILPUPOBAHIIC.
rajoOrcHupoBaHmnC, (b()pN’ll/lJlHP()B’(HIC. allJINpoOBaHmnCe, l"IH,_"[O.'I. Cunres HPOWUSZBOHBIX HHTO T H3
benmwruapazuia 1 KetoHoB (Puinep). CuHTE3 HHA0ME W ClLO  LPOM3BOMIBIX W3 2-
alWIaMUHOTONY0JI0B (ManenyHr).  Peakuuu 21eKTpoQUIBHOIO 3aMelleHUs B 1HUPPOILHOM
KOJIBIIE MH/I0JIa: HUTPOBAaHUE, (OPMUINPOBAHUE, FAJIONEHUPOBAHKE.

10.2. HlecTrwieHHble apoMaTUYECKUe MeTEPOUUKIIBI C OJHUM rerepoaroMom. [lupujinn n
xunognH. CUHTE3 [pOU3BOJAHBIX IupuuHa 110 [aHyy. CHHTE3 4YacTUYHO T'MIAPUPOBAHHbLIX
MIPOU3BOJAHBIX NUPUAUHA 1IyTeM 442 ]-unkinonpucoeanaeHus (rerepopeakims Jlumisea-Acin, cpa).
CuHTe3 XUHOIMHA U 3aMEIICHHBIX XUHOJIUHOB U3 aHuIMHOB o Ckpayny u Jlebnepy Muiepy.
Peaxuyyn nupuavHa W XUHOJIMHA C alKwirajloreHugamMu. OKHUCIEHHE U BOCCTAHOBJCHHE
NUPUAMHA U XUHOJIMHA. Peakuuu sIeKTpO(QHIBHOIO 3aMEIUEeHUS] B NUPUAMHE U XUHOJIMHC!
HUTpOBaHUE, cyiabdupoBanuc, rajroreuuposanne. N-OKHCH THPIIMHA 6 XHHO TG it X
UCIIOJIB30BAHKUE B peakuuu HuTpoBanus. HykicoduinHoe 3amenieHue aroMoB BOOPO@ B
NUPUIMHE W XUHOJIIMHE B peakuusax B aMuJoM Harpus (YmaubaOun) m genmvimrment 2- 1 -

MCTI/IHHI/IpI/I,ZII/IHI)I W -XHHOJIMHbBI KaK METHJICHOBBIC KOMIIOHEHTHI B KOHJICHCAIIMAX C aJIb/IEI'M/IaMU.

2.Yueono-memoouueckoe u uUHOpMAUUOHHOE o0DecnedyeHue RnPoOZPAMMbl KAHOUOAHICKO2O
IK3AMEHA:

a) OCHOBHA4 JIUTEpaTypa:

1. PeyroB, O.A. Opranugeckast xumusi. B 4 u. Yacre | [Duexrponnsiii pecypel: vach
O.A. Peyros. AJL Kypu. K.II. byrun. — DOnekrpon. man. - - Mocksa: M3iarejnncrBo
«JlaGoparopus 3Hanuit», 2017. — 570 c. — Pexum pocryna: https://e.lanbook.com/book/94167.

2. Peyros, O.A. Opranunueckas xumus. B 4 4. Yacrs 2 [Daekrpornbiii pecype|: yueo. /
O.A. Peyros, AJL Kypu, K.II. byrun. — O3nexrtpoH. manH. — Mocksa: M3aareinberBo
«Jlaboparopus 3nanuit», 2017. — 626 c. - Pexum nocrymna: https://e.lanbook.com/book/94 168,

3. Peyros, O.A. Oprannyeckas xumus. B 4 4. Yacte 3 [Diekrponnblit pecype]: yue0. /
O.A. Peyros, AJL Kypu, K.II. byrun. — Dnexrpon. nman. — Mocksa: M3mareancTBo

«Jlaboparopus 3Hanui», 2017. — 547 c. — Pexum nocryna: https://e.Janbook.com/book/94166.



4. PeyroB, O.A. Opranuueckass xumust: B 4 4. Y. 4 [DiiekrpoHHblil pecypce|: yueo. 7 O.A.
Peytos, A.JI. Kypu, K.II. bytun. — Daektpon. naH. — Mocksa: M3jatenserso «Jlaboparopus
3HaHWI, 2016. — 729 c. — Pexum moctyna: https://e.lanbook.com/book/84139

0) IONOJIHUTEINIbHAS IUTEpaTypa:

1. Ilabapos, FO.C. Opranuueckas xumusa: yueOHuk/ FO.C. [llaGapoB. — 5-¢ wusj.,
crepeoruit. — CII6.; M.; Kpacunomap: Jlans, 2011. — 847 c.

2. TpaBenb, B.®. Opranuueckas xumus : ydeOHOe mocodOue juist By30B : B 3 1. T. |
[DnexkTpoHHBI pecypc]: yueb. mocobue — DIeKTpoH. JjaH. —— MockBa: M3jarceibeiBo
"JIabopartopus 3naHui", 2015. — 401 ¢. — Pexum jlocryua: https://e.lanbook.com/book/84108.

3. Tpasenb, B.®d. Opranuycckas xumus :© yucOHoc nocodne st Bysos @y 3 a1, 2
[DnekrpoHHBI pecypc|: yueO. nocobue -— JJIEKTPOH. JIaH. Mocksa: M3areascrso
"JIaGoparopus 3Hanuit”, 2015. — 550 c. -— Pexxum goctyma: hitps://e.lanbook.com/book/84 109,

4. Tpasens, B.®. Opranuyeckass xumus : ydeOHOe rnocodue mm% By30B : B 3 1. 1.3
[DaekTpoHHBIA  pecype]: yued. mocobue -— DIIeKTpOH. daH. — Mocksa: M3uareiberBo
"Jlaboparopus snanuit", 2015. — 391 c¢. — Pexum gocryna: https://e.lanbook.com/book/84110.

5. Opranmyeckas xumus: y4deO. juis By30B: B 2 kH. Ku. 1: OcnoBhoii kypc / B.JL
benoboponos, C.0. 3apy0sn, A.IL Jlysun, H.A. TrokaBkuna; moa. pen. H.A. TrokaBkuHoii. - 4-¢
u3n., crepeorun. - M.: JIpoda, 2008. - 638 c.

6. Opranuueckast xumust: vacO. s By30B: B 2 kH. Ku. 2: Crermaisiniii kyvpe  1TA.
Trokaskuna, C.D. 3apy0Osin, B.JL benobopojos u jp.; 0. pei. HLA. TIOKaBKUMHOK. - 2-¢ m31..
crepeorurl. - M.: /Ipoda, 2009. - 592 c.

7. Cupsammn, O. I'. Oprannueckas xumus: yued. mocobue uist CTy. By30B, 00YY. 110 HaIp.
«XnMm. texnonorus» / O.J. Cunsmmz, ILA. DypeBuu, E.JI. l'aBpuiioa. — M.. KJLVY:
Yuusepcurer. kd., 2016 .— 298 c.

B) lporpammHoe obecrieuenue u MHTepHeT-pecypesl:

1. Dnexrponnstit katainor YHUIL] KHUTY — Pexxum nocrtyma: http://ruslan.kstu.ru/

. Dnexrponnas oubnuoreka YHUI] KHUTY — pesxxum pocryna: http://ft.kstu.ru/ft/

o

3. OBbC «Jlamp» - Pexxum Jjioctyna: http://e.lanbook.com/books/;

4. IlopTas 1o oprannyeckoi xumuu: http://www.organic-chemistry.org/:

5. JloctaTouyHO KpyNHBIA  web-y3ed.  BKITIOYAIOIMMUA P/l NOWCKOBBIX  CHUCTEM:
www.chemweb.com.:

- BelsteinAbstracts: BriouaeT HHGOpMALUIO O MyOIMKaIMsX. nawmias ¢ 1980 1o

ITO3HCC. Ha3BaHMC MCTOYHKKA, 'O/, HOMEP TOMa, CTpaHWIbl, KPaTKOC COACPIKAHNUC 1’1y611141<aumy1;



- psi 6a3 ACDlabs. Brimovarommx pazHoo0pa3nyio nHGopManuo: Gu3nIecKue KOHCTAHTbI
OPraHUYECKUX COCUAMHEHNH, JIaHHbIC AMP-CUCKTPOB WIS TON WA HHBIN COC, UTHCHTT W1

- Reactioncitationindex: yjio0Hass B 110b30BaHuMKd  UHPOPMATAOHTAs Oasd. O HHN 13
OCHOBHBIX HEJOCTaTKOB KOTOPOH SIBJACTCS HEOOJBLION MPOMEXKYTOK BPEMCHH, KOLOPbIL Obd
oxBaThIBaeT (¢ Hadana 90-x romoB mo Hamie Bpemsi). basza Mo3BOJISET OCYHIECTBISTH MOUCK Ha
OCHOBE CTPYKTYPHBIX (POPMYJ IIPOJYKTOB M PEAreHTOB, BXOUINX B YpaBHEHUE TOW WM WHOU
peakiuu;

6. OpunuanbHelil caltT AMEPUKaHCKOTO XUMUYECKOTo obrectsa. llpejoctaBiser joctyi
K TEKCTaM CTaTe€ll BO MHOIMX JKypHajaxX (BBIILYCKH IOCIEIHMX JIET), @ TAKXKE IMPEIOCTaB/ISICT
UHPOPMAIMIO O IPOUCXO/SIIIIX B HAYYHOM MHUPE COOBITUSIX: WWW.ACS.0rg;

7. Honesnprd noprail. cojepkaimi OONBLINTOC KOTHICCTBO M0JIC3HOMT vaeOHO-1Hay uiof
uHpopmanuu B obsaactu xumuu: www.liv.ac.uk/Chemistry/Links/links.html;

8. Cailr, mpeaoCTaBISIIOUMI MHOOPMAIMIO O TOM, KAKHC HWCCIHCTOBAHIS HPOBO, (SITCH
pasIMYHBIMM  HAay4YHBIMM  IpynmaMd B Hacrosimiee  Bpems:  www.uark.cdu/campus-

resources/meintosh/organiclinks.html.





