AHHOTAIIMS PABOYEM INPOI'PAMMBI JUCHHUIIMHBI
«JIPOTPAMMA I'OCYJAPCTBEHHOU UTOI'OBOU ATTECTAIIUN

1. Tlmanupyemble pe3yJbTaThl 00y4eHH N0 AUCHUILIHHE.

B pesynbrare OCBOGHHMS JTUCHUIUIMHBI Y CTYJEHTa JIOJDKHBI  OBITh
c(hOpMHUPOBAHBI CIETYIONTUE KOMIIETEHIIUN:
OK-1 criocoOHOCTBIO K a0CTPaKTHOMY MBILIUICHUIO, aHAIU3Y, CHHTE3Y
OK-2 roToBHOCTBIO I€ICTBOBATh B HECTAHIAPTHBIX CUTYAIUSIX, HECTH COIL[MAIBHYIO
Y 3TUYECKYIO OTBETCTBEHHOCTD 32 MPUHSTHIC PEIICHUS
OK-3 TroTOBHOCTBIO K CaMOpa3BUTHIO, cCaMOpealu3allH, HUCIOJIb30BAHUIO
TBOPYECKOTO MOTEHIHAIA
OIIK-1 cnocoOHOCTBIO HCIOJIB30BaTh M Pa3BUBATh TEOPETUYECKHE OCHOBBI
TPaIUIIMOHHBIX U HOBBIX PA3/IENIOB XUMHH MIPH PEIICHUH MTPO(HEeCCHOHATBHBIX 3a7a4
OIIK-2 BnageHHEM COBPEMEHHBIMM KOMIIBIOTEPHBIMM  TEXHOJOTHSMH  IpHU
IUIAHUPOBAHUM HCCIICOBAHUN, TONYYEHHUH M 0OpabOTKE pe3ysbTaTOB Hay4YHBIX
HKCIIEPUMEHTOB, cOOpe, 00paboTKe, XpaHEHHUH, NPEACTABICHUH U NIepelade HayqyHOU
uHbopMaIuu
OIIK-3  crmocoOHOCTBIO — pealu30BaTh HOPMBI TEXHUKH  OE30IaCHOCTH B
71a00pATOPHBIX U TEXHOJIOTUYECKUX YCIOBUSAX
OIIK-4 roTOBHOCTHIO K KOMMYHHUKallMd B YCTHOM M NUCbMEHHOW (opmax Ha
rocynapctBeHHOM s3bike Poccuiickorn denepani M HMHOCTPAHHOM  SI3BIKE  JUIS
perieHus 3a1a4 mpodecCnoHaIbHON e TENbHOCTH
OIIK-5 roToBHOCTBIO PYKOBOJIUTh KOJUIEKTUBOM B cepe cBoel MpodhecCuoHanbHON
JeSITEIbHOCTH, TOJIEPAHTHO BOCTIpUHUMAS collMajbHbIE, THUYECKHUE,
KOH(ECCHOHATIbHBIC U KyJIbTypHBIE Pa3IHuus
IIK-1 cnocoOHOCTEI0O TPOBOAUTH HAYYHBIE HUCCIEIOBAHUS MO CHOPMYJIUPOBAHHOM
TEMaTHKE, CaMOCTOSTEIbHO COCTaBJIATh IUIAH HCCIEIOBaHUS W TMOJy4YaTb HOBBIE
HAy4YHbIE U TPUKIIAIHBIE PE3yIbTaThI
IIK-2 BrnageHueM Teopueld W HaABBIKAMU MPAKTUYECKOW pabOThl B HM30paHHOM
00JIaCTH XUMHH
IIK-3 roTOBHOCTHIO HCIIOJIB30BaTh COBPEMEHHYIO ammapaTrypy HpH MNpOBEACHUU
HAyYHBIX UCCIIEOBAHUN
IIK-4 cnocoOHOCTRIO y4acTBOBAaTh B HAYYHBIX JUCKYCCUSIX M TPEICTAaBIATH
MOJTy4YEHHBIC B UCCIICIOBAHMIX PE3YJIbTATHI B BHJIE OTUYETOB U HAYYHBIX MyOTUKAIINH
(cTeHIOBBIC TOKIAABI, pedepaTsl U CTaThU B IEPUOANYECKON HAYIHOH MeUaTH)
IIK-5 BrnajeHreM HaBBIKAMH COCTABIICHUS IJIAHOB, MPOTPaMM, TPOEKTOB U JIPYTHX
TUPEKTUBHBIX TOKYMEHTOB
IIK-6 cnocoOHOCTBIO OMNpEneNsaTh M aHAJIU3UPOBATh MPOOJIEMBI, IUIAHUPOBATH
CTpaTerHi0 WX pemeHus, OpaTh Ha ce0S OTBETCTBEHHOCTh 3a pe3yJbTar
JESITEIbHOCTH
K-/ BmageHueM MeronaMu oOTOOpa MaTepuala, MPENnoJaBaHus M OCHOBAMHU
yIpaBieHUs] TpolieccoM oO0ydeHuss B 00pa30oBaTENIbHBIX OpPraHU3aIUsAX BBICIIETO
oOpa3oBaHUs
2. Mecto aucuuninnbl B ctpykrype OITOIL.

b3.I'.1 UToroselii I'ocy1apCTBEHHBII 3K3aMEH



3. Coaep:xkanue TUCHUILINHBI:

1. XumMnueckasi CBSI3b M CTPOCHHE OPraHUYECKNX COeAMHEHM I
1.1. CoBpeMeHHBIE MPEACTABICHUS O MPUPOJEC XUMUYECKOW CBSI3H. DIIEKTPOHHBIC
MPEACTABICHUSI O NPUPOJE CBs3ed. TuUIbl CBA3CH B OpPraHUYECKONM XHWMHH.
['uOpuauzanus  aroMoB  yriiepojga W a30oTa.  DIJEKTpOHHBIE  A(DQEKTHI.
DIEKTPOOTPULATEIBHOCTh ATOMOB U TPYTIII.
OCHOBHBIE TOJIO)KEHHSI KBAaHTOBOW XWMHUU. ATOMHBIE U MOJIEKYJISIPHBIE OpOUTAIH.
[Tpubmmxkenne MO-JIKAO. Metonq MO Xiokkens u 0Oojiee CTporue KBAaHTOBO-
XUMUYECKHE MeToabl pacyera. lloHATHE © MOMY3MOUPHUYECKHX METOMAAX,
OCHOBaHHBIX Ha npuommkeHnn Xaptpu—Poka (MNDO, AM1, PM3 u ap.). Metoast
ab initio. Meron ¢yuknuonana miotHoctr (DFT). KommpomuccHbie moaxoms
(JToKanM30BaHHBIE CBSA3M, THOPUAM3ALMS, YAaCTUYHBIA y4YeT JIeJOKalIM3aluu
AIIEKTPOHOB HA IPUMEPE S - P --MIPUOJIMKEHUSA).
Teopust Bo3mymenniit MO. Bo3mylieHus mepBOro U BTOPOro mopsakoB. MHIEKCHI
pPEaKIMOHHON crmocoOHOCTH. Meroa TpaHWYHBIX opOuTaneid. 3apsaoBbId U
OpOUTANBHBIA KOHTPOJIb OPTaHUYECKUX PEAKITUH.
[TonsiTue o pe3oHaHCEe (CONMPSHKEHMM) B KJIACCMUYECKOM M KBAHTOBOM XHMMMH.
Compsokenne B merone MO Xrokkenda. Konuenmwmst apomatuuHoctd. IIpaBuio
XrOKKeIst. Me30HOHHBIE COEIMHEHUS. AHTUAPOMAaTHYHOCTb.
1.2.  Crepeoxumus. IIpoCTpaHCTBEHHOE CTPOEHHUE OpPraHUYECKUX  MOJIEKYII.
[IpocTpaHCTBEHHOE B3aMMOJECICTBME HECBSI3AHHBIX aTOMOB W TpyMI, BaH-IEp-
BaanbCOBbl panuychl. lloHsTHe o koH(popmanuu MoOJEKyJbl. Bpamienue BOKpyT
CBSA3E€H: BEIMYMHBI M CHUMMETPUS MOTEHUUAIbHBIX OapbepoB. DakTOpHI,
omnpenensionme »Hepruto KoHpopmepoB. BrausHue >¢dexToB compsikeHUs Ha
cTabuiibHOCTh KOH(popMepoB. HoMeHknarypa KoHQOpMEpoB. YTIIOBOE HANpsKEHHE
W JIpyrue THUIIbl HANpsDKEHUs B LHUKIMYECKUX cuctemax. CpeaHue UHMKIBI U
TpaHCaHHYJISIpHbIE B3auMojaeucTBUs. VIHBEpcHs ULUKIOB M a30TCOAEPIKALIUX
coenuHeHuii. CBsi3b KOHGOPMAMM U PEAKIHOHHON crnocoOHocTH. [IpuHiumn
Keprnna—I'amMmmera. Crepuueckuili U CTEPEOIJEKTPOHHBIA KOHTPOJb pEaKIU.
Crepeo- CeNneKTUBHOCTD U CTEPEOCTICIMPUIHOCTb.
[IpocTpaHCTBEHHOE CTPOEHHE STWJICHOBBIX M JIMEHOBBIX cHucTeM. HomeHkiarypa
reoMeTpuyeckux u3zomepoB. KoHpopMmaius TUEHOB M TPUEHOB. ATpPONOU30MEpPHSL.
OHaHTHOMEPHUS. ACUMMETPHUS M XHUPAIbHOCTh. DKBHBAJICHTHBIE, SHAHTUOTOITHBIE U
JIMACTEPEOTONHbIE TPYIIIbI; UX MPOSIBICHUE B XMMHUYECKOM IOBEJICHUU MOJIEKYJ B
XUpaJIbHBIX U axupajbHbIX cpenax u crnekrpax SAMP. HomeHknarypa onrtudeckux
aHTUNo10B. HeyriaepoHbie aToMbl Kak HEHTPbI XUPATbHOCTH. CIIOCOOBI MOTYyYEHUs
U pasfereHus SHaAaHTHOMepoB. OnTuueckass YUCTOTa U METOJbl €€ OINpEeeICHHUS.
Onpenenenue aOCOMIOTHOM U OTHOCHTENbHOM KoH(urypauuu. Ilonstue o
JUCIIEPCUH ONITUYECKOTO BPAIIEHUSI U KPYTOBOM JIUXPOU3ME.
2. O01mme NpUHUUNBI PEAKIIMOHHOM CIIOCOOHOCTH
2.1. Knaccudukanus peaknuii 1o THIy 0Opa3oBaHUS W pa3pbiBa CBS3CH B
JUMUTUPYIOIIEH CTaAuM, MO THUIIy peareHTa W MO COOTHOIICHHWIO YHCIa MOJIEKYJI
pPEareHToB U MPOYKTOB.
Teopuss nepexogHOro COCTOSIHUS. [ MIEpPHOBEPXHOCTh MOTEHUMAIBHOM SHEPIHH,
KOOpAMHATA U SHEPreTHUECKUid mpoduis peakiuu. TepMoagMHAMUYECKHE TapaMETPhI



akTuBauMu. KuHeTnuyeckue ypaBHEHUSI OCHOBHBIX THUIIOB peakuui. Meroasl
DKCIICPUMEHTAJIBHOTO H3yYEHHs KUHETMKM M MEXaHHW3MOB peakuui. Merton
CTallUOHApHOTO cocTossHUA (nmpuHuun bonenmreiina). Iloctynar XsmmoH[a.
OMIUpUYECKUN (IKCTPATEPMOJMHAMUYECKH) TOJIX0/] K PEAKIIUOHHOM CIIOCOOHOCTH.
KoppensumonHsle ypaBHEHUs, IPUHLIMI JIUHEHHOCTH CBOOOJHBIX 3Hepruil I'mdobca.
VYpauenust ['ammera u Tadra. CBsA3b mapaMeTpoB KOPPEISLUOHHBIX YpaBHEHUH C
MexaHusmMoM peakuuid. [lpunmun JXKMKO; ero o0ocHOBaHHME Ha OCHOBE TEOpUHU

Bo3myuieHu MO.
2.2. KonnuecTBeHHas Teopust KUCIOT U ocHOBaHuU. Kuciorel bpencrena u Jlsronca.
Kucnorno-ocHoBHOE paBHOBECHE. ITonsaTne pH. Kunernueckas 51

TEPMOJMHAMHYECKAass  KHCIOTHOCTh.  YpaBHeHue  bpencrema. OOmmit
cnenu(pUUecknii  KUCIOTHO-OCHOBHBIM  Kkatanu3.  Cymepkucnotsl.  DyHKIHUU
kuciaotHocTu. [loctynar ["ammera.

2.3. BnusHue cpeapl Ha CKOPOCTH M pPaBHOBECHE OPraHMYECKHUX pEaKLUH.
Crnenuguyeckas u Hecnenuduueckas (yHHUBepcaibHas) coJyibBauusa. KieTouHbli
apdext. Bonoponnas cBs3b. Knaccudukanys v mkaisl napaMeTpoB pacTBOPUTENIEH.
BiusiHME conbBalMy Ha CKOPOCTh U PABHOBECHE OPTaHUYECKUX PEaKIM. Y PaBHEHUS
VYuncreitna u ['pronBanbna, Konmens—Ilanema. KHCIOTHOCTP M OCHOBHOCTH B
razopoil (Qasze. Accoumanus HOHOB. THUNBI MOHHBIX Hap M JOKa3aTENbCTBA MX
cyllecTBOBaHMs. BinsHue accolMalid MOHOB HA MX PEAKIUOHHYIO CIHOCOOHOCTB.
Mexdasznbiii  katanu3. KpayH-3Qupbl, KpUOTaHabl, IOAAHIbBI, KAaTalU3aTOPbI
Mex(paszHoro nepenoca. [lonsTre o cynpaMoneKyJIspHONH XUMHUH.

2.4. OcHoBHble TUNBI HHTEpMenuatoB. KapOeHueBble HOHBI (KapOOKATHOHBI).
['enepanusa kapOOKaTHOHOB B pacTBOpax M B ra3oBoil (aze. BiausHue CTpyKTYpHBIX U
COJIbBATALIMOHHBIX  (PAKTOpPOB HA CTAaOWMIBHOCTH KapOokaTHuoHOB. CTpoeHue
kapOokaTuoHoB. [loHsATHE O Heknaccuueckux HoHax. OCHOBHBIE THIBI pPEaKUUN
KapOOKaTHOHOB U 0O0JacTM WX CHHTETHYECKOTO HCIOoJib30BaHUsA. (CKeleTHbIe
NEeperpynnupoOBKU U TUIPHUIHBIE CABUTH B KAPOOKATHOHAX.

Kap6anuonst u CH-xucnotsl. BnusHue cTpykTypHbIX H 3(P¢eKToB cpeasl Ha
crabunuzanuio kapOaHuOHOB. (OCHOBHBIE pEaKIMKW KapOAaHUOHOB, AHUOHHBIC
neperpynnupoBKi. AMOUACHTHBIE U MOJIHUJICHTHbIE aHHOHBI. KapOeHbl. DieKTpoHHas
CTPYKTYypa, CHUHIJIETHOE U TPHUIUIETHOE COCTOsIHME KapOeHOB. MeTojabl reHepauuu
KapOEHOB U HUCMOJIb30BaHUE UX B OPraHUYECKOM cuHTe3e. HuTpeHsl, ux renepanus,
CTPOECHHUE U CBOMCTBA.

CBoOonHble paAuKaabl M HOH-pagUKalbl. METOabl TEHEPUPOBAHUS PaJUKAJIOB.
DJIEKTPOHHOE CTpOCHUE W (DAKTOPHI CTAOMIM3AIMH CBOOOIHBIX paauKaioB. THIIBI
CTaOMJIBHBIX CBOOOAHBIX paaukaioB. OcHoBel MeTton0B JIIP u XIIA. Katuon- u
aHUOH-paJuKaibl. MeToabsl TeHEpUpPOBAHUSA U CBOMCTBA. OCHOBHBIE PEAKIHUHA HOH-
panukanoB. KoMIieKkCel ¢ mepeHocoM 3apsiaa.

3. OCHOBHbBIE TUIIBI OPraHUYECKHUX PeaAKIMil U MX MEeXaHU3MBbI

3.1. HykneodunpHoe 3amenienne B anudaTudeckom psay. Mexanusmel Syl u Sn2,
CMEIIaHHBI HMOHHO-TIAPHBIA MeXaHu3M. BimsHue CTpykTypel cyOcTtpata u
NOJIIPHOCTH PAcCTBOPHUTENII HAa CKOPOCTM W MEXAHHM3M pEaKIUu. AHXUMEpPHOE
CONECUCTBHE M CHUHAPTETUYECKOE YCKOPEHWE, y4acTHE COCEIHUX TPYIIII,



NEPEerpyNIUpPOBKH B XOJe HykjieopunpHOro 3amermieHusa. KoppensuuoHHbIe
ypaBHeHus CysiiHa—CKoTTa 1 DaBapica.

3.2. HykneodunbHoe 3aMellleHHe TpH KPATHOM yriaepoI-yriaepoaHON CBSI3U U B
apoMatHdeckoM sape. THIIMYHBIE MEXaHU3Mbl HYKI€O(QHILHOTO 3aMEILCHHS Y Sp2-
ruOpuHOrO atoMa yrieponaa. BuHWIbHBIA KaTHOH. MOHO- U OUMOJEKYJSpPHBIC
Ipolecchl  HYKICOPUIBHOTO 3aMelleHHss B apoMaThyeckoM psay. Karamus
nepexoaHbiMu MeTaiamMu. HykneoduiibHOe 3aMenieHue B HUTPONPOU3BOIHBIX
Ooenzona. HykneodpunbHoe 3aMelieHHe BOAOpOAa (BHUKApPHO3HOE 3aMEIEHHE).
Kommekcel Meitzenxeiimepa. HykmeodunbHOe 3amerieHre B apOMaTHYECKUX
rerepouunkiax. Kunesamenienue.

3.3. DnexTpodmiIbHOE 3aMeIeHne y aToMa yriepoaa. Mexanu3Mbl 3amenieHus Sgl,
Sg2, Sgi. HykneoduubHbll KaTanu3 3MeKTpoGUIBHOTO 3amelleHus. BrusHue
CTPYKTYpbl cyOcTpata ¥ 3(PEeKTOB cpeapl Ha CKOPOCTh M HAIPABICHHE PEaKIIUil.
3amelnieHue y oJe(UHOBOrO aroMa yriepoga M B apOMaTHYECKOM KOJbIIE.
['enepupoBanue 3nekTpopuiIbHBIX peareHTOB. IlpaBuna opueHTanuum u HX
MOJIEKYJISIPHO-OpOUTaNIbHAS MHTEpPIpETalus. DIEKTPO(PUIBbHOE 3aMEIIeHUEe JPYrux
rpymn, kpome Bogopoja. nco-zamenienne. Kunernueckue u30TonHble 3PPEKTHI.
3.4. Peakuuu >nuMUHMpPOBaHUS (OTIICIUICHUs). MeXaHU3Mbl T'€TepOTUTHUECKOIO

anmumuHupoBanus  El u E2.  CrepeosnexkTpoHHble  TpeOOBaHUA U
cTepeocnenupuaHoCTh pu E2-31MMUHUpPOBAaHUH. Tepmuueckoe CUH-
AIIMMUHUPOBAHHUE.

3.5. IlpucoenuHeHne MO KPaTHBIM YTIEPOI-YIIEPOJHBIM CBS3AM. DIEKTPOPUIBHOE
npucoenuHenre. CuiibHble W ciaOble ANEKTPO(PHUIIbI, MEXaHU3M U CTEPEOXUMUS
IIPUCOEANHEHNS, PETHO- M CTEPEOCENIEKTUBHOCTh peakuui. [IpucoenuHenne k
CONMpsKEHHbIM cucteMaM. KatnonHas nonumepusauus osiepunos. HykneoduibHoe
npucoeauHeHne 1o KpatHeiM cBsa3siM  C=C. Mexanusm mnpouecca. Brusaue
CTPYKTYypbl Hykjieodmia u cyodctpata u 3(PEKTOB cpenbl Ha CKOPOCTh U
HanpasliieHue peakuuu. Peakius Muxasns. AHHOHHAS TOUMeEpHU3alus 0Je(UHOB.
3.6. HykneodunbHoe mpHCOEIMHEHHE K KapOOHUIBLHOM TpyIe: MPUCOCIUHEHUE
OCHOBaHHWM, BKJIIOYas KapOaHWOHBI, METAUIOPTAHUYECKUX COCAWHCHHH. Peakius
Anpu. KucinoTHbI 1 OCHOBHOM KaTaln3 MpUcOeauHeHNs. EHoM3anus anbaeruioB U
KETOHOB. MexaHu3M »TepuuKaluu KUCIOT U noidydeHue aneraneil. Konmencanuu
KapOOHWJIbHBIX ~ COCAMHEHUN, KapOOHOBBIX KHCIOT M HMX  IPOU3BOIHBIX.
HyxneodpunbHoe npucoequHeHue K ajabA- U KETUMUHAM M KapOOHHI-MMMOHHEBBIM
noHaMm (peakuus MaHnHuxa).

3.7. lleperpynnupoBKM B KapOOKaTHOHHBIX uUHTepMeauarax. Kiaccuduxanus
MEPErpYNNHUPOBOK: TNHUHAKOJIWHOBASI W PETPOINMHAKOJIMHOBAS, MEPErpyNIHPOBKa
HembsanoBa. IleperpynmupoBka Barnepa—MeiiepseitHa. IleperpynnupoBku C
murpanuet k aromy azora (I'opmana, Kypuumyca, bexmana). Peakuusi baiiepa—

Bunnurepa.
3.8. PagukanbHble W HOH-paJUKalbHBIE PEAKIMU MNPHUCOCIUHECHUS, 3aMEIICHUS U
AIIMMHUHUPOBAHUSL. LlenHubre paJvKaIbHbIC peaKuuu. [Momumepuzanus,

TeJIOMEepH3alHs, peaklud aBTOOKUCIIeHUs. THrUOUTOPBI, MHUIIMATOPBI U TPOMOTOPHI
LEMHbIX peakuuil. Penokc-peakunn. DIEKTPOCUHTE3 OPraHUYECKUX COETMHEHHIM.



3.9. MonekynsapHble peakuu (yuc-mpauc-u3oMepusalus, pacnajg  MOJEKYJ,
pa3MbIKkaHue MKIOB). KoapkraTHble peakiu.

3.10. CornacoBannsie peakiuu. KoHienius coxpaHeHus: OpOUTaIbHOW CUMMETPUU U
npaBwia Bynopaa—Xoddmana. DIEKTPOLUKINYECKUE PEAKLIUK, CUTMAaTPOIIHbIE
MeperpynmnupoOBKH. [Tepunuknnyeckue peaKumuun (2+2) u (2+4)-
LHUKJIONPUCOEIUHEHUS. |,3-AUNOIIpHOE IUKIONPUCOEIUHEHHUE.

3.11. /[IBoiicTBeHHas peaKIMOHHAs CIOCOOHOCTh M TAyTOMEPHUS OpPraHUYECKHX
coenuHenu. [IpororpomHsle W cUrMaTrpomHble IeperpynnupoBku. [IpaBuio
Kopubmtoma. Keto-enonbHoe paBHOBecue. HutpocoennHeHus W HUTPOHOBBIC
KHCJIOTBI, HUTPO30COEAMHEHUS U OKCUMBI. MeTasuioTpoInus.

3.12. OcHOBBI (OTOXUMHUU OPTAaHUUECKUX COeAMHEHUN. CHUHTIIETHBIC U TPUILJICTHHIE
cocrostHUs,  (prmyopecueHuus U GocPopecHeHrs, HHTCPKOMOUHAIIMOHHAS
KoHBepcua. OCHOBHBIE TUIBI (DOTOXMMHUYECKHUX peakuui. fABnenne poroxpomusma.
4. IIpuHUOMOBI COBPEMEHHOI0 OPraHMYEeCKOr0 CHHTE3a M YCTAHOBJICHUS
CTPOCHHUSI OPTAHMYECKHUX COeIMHECHUM

4.1. Boibop onTUMansHOro MyTH CUHTE3a. [I[pUHIUI PETPOCUHTETUYECKOTO aHAIN3a.
JIuHeliHple M KOHBEPIeHTHBIE CXeMbl CHUHTe3a. CHHTOHBI W CHHTETHYECKHE
HKBUBAJICHTHI. 3aluTa (PYHKIIMOHAIBHBIX TpyII. MeToabsl BBEIEHUS U YyJaJlCHUS
3aIATHBIX TPYIIIL.

4.2. OCHOBHBIE IyTU TOCTPOEHUS YTIEPOJHOTO CKEJIETA.

4.3. Metoasl BBEJIEHUS BaXHEHUIMX (PYHKIMOHAIBHBIX TPYII U MYyTH NEPEXoaa OT
OJTHUX (PYHKUUU K IPYTUM.

4.4. DneMeHTOOpraHUYeCcKre coeAnHeHus (mpou3BoaHbie (ocdopa, 60opa, KpeMHHUS,
M€, JUTHUS, MarHusi, 0J0Ba) B OPraHUYECKOM CHHTe3€. MeTamIOKOMIUIEKCHBIN
KaTaus.

4.5. Hcnonp3oBaHWE XHUMHYECKMX U  (PU3HKO-XUMHYECKHX METOJOB IS
YCTAHOBJICHHSI CTPYKTYPbI opraHnnyeckux coeaunuenuil. Crnekrpockonus AMP, OIIP,
KosneOaTeNbHAass W DJIGKTPOHHAsE  CIEKTPOCKOIHMS, Macc- M XpoMmaTo-Macc-
crieKTpoMeTpus. ['a30)kuIKOCTHAs U JKUIKOCTHAsI Xpomarorpadus, HOHOOOMEHHas U
reJbIIPOHUKAIOIas XpoMarorpadusi, 3MekTpodopes. PEHTreHOCTPYKTYpHBIN aHau3
u anekTpoHorpadus. Pegpakromerpusi.

4.6. OcobeHHocTn O0OpyAOBaHUST ¥ METOAWMKA TIPOBEICHUS pEAKIUA B
retepoda3HbIX M TETePOTreHHBIX cuctemMax. CoBpeMEHHBIE METOABI 00pabOTKU
PEaKIMOHHBIX MacC, OYUCTKH W BbIJEICHUS MpoayKToB. [IpoBeneHue peakumii Ha
TBEPIBIX HOCUTENAX. [[pUHIIMITBI KOMOMHATOPHON XUMUHU.

4.7. Texnuka 0€30MACHOCTH U DKOJIOTMUECKHE MPOOJIEMbl OPraHUYECKOTr0 CHHTE3a.
«3eneHast XuMus». TepMOXUMHS OpraHUYECKUX peakuuid. TertoBon B3phbIB.

5. Ucnoib3oBanue IBM B oprannyecko XuMuM U MHPOPMATHKA

5.1. OcHOBHBIE  TIPEACTaBICHHS O MNPUMEHEHUUM  HEOIMIUPUYECKHX U
MOJIyDMIIMPUYECKUX METOIOB KBAaHTOBO-XMMHMYECKUX BBIUMCIECHUNA W pacyeTOB
METOJAMHM  MOJIEKYJSIPHOW MEXaHWKM Il ONpPENENICHUs JJEKTPOHHOIO U
IPOCTPAHCTBEHHOTO CTPOEHUS, KOH(POPMALIMOHHOTO COCTaBa, TEIJIOT 0Opa30BaHMUs,
SHEPruil HampsHKEHUs] U AKTUBALIMM XUMHUYECKMX peakuui, KoieOaTeNbHbIX U
AJIEKTPOHHBIX CIIEKTPOB, PEAKIIMOHHOMN CIIOCOOHOCTH OPTaHUYECKUX COCIMHEHUIA.



5.2. TpamuuuoHHBIE CpeACTBA XHMHYECKOW WHGOpPMAIMM W METOABl UX
UCIIOJIb30BaHUsl. ABTOMAaTU3UPOBAHHBIE HH()POPMAIMOHHO-TIOUCKOBBIE CHUCTEMBI.
[TonsiTue 00 >MIUPHUECKUX KOppeldauusx cTpykrypa-cBoiicTBO (QSAR, QSPR).
CHnexkTpoCTpyKTypHbIE KOppensuud. MalMHHOE TIJIaHUPOBAHUE U IOUCK IMyTEH
CUHTE3a OpPraHUYeCKUX COeAMHEHH. MeToJ pacujieHeHusi, BbIOOp TpaHCHOPMOB,
PETPOHOB U CUHTOHOB, CITIOCOOOB CBSI3bIBAHUSI CHHTOHOB JIPYT C APYTOM.

II. CuHTeTH4YECKHE METOAbI B OPraHM4YeCcKOd XMMHUHM M XMMHYECKHE CBOMCTBA
COeIMHEHNH

1. AnkaHbI

1.1. MeToasbl cuHTE3a: TUAPUPOBAHUE HENPEACIBHBIX YTIEBOJAOPOAOB, CHHTE3 UEpE3
JUTURANAIKWIKYTIPAThl, 3JIEKTpOiIu3 cosnell kapOoHoBbIX kuciaor (Koib0Oe),
BOCCTaHOBJIEHHE KapOOHUIIBHBIX COETMHEHHI.

1.2. Peakuuu aJlkaHOB: TaJIOTEHHpPOBaHuUE, cylb(oxiopupoBaHue. CeleKTUBHOCTb
paIuKaIbHBIX pEaKklUii U OTHOCHUTENbHAs CTa0MIBHOCTh AJKHIIBHBIX PaIUKaJIOB.
TepMUUeCKM W KATaIUTUYECKUM KpPEKUHI. VOHHBIE peakuuu ajikaHoB B
CYTNEPKUCIBIX cpefax (AeiTepoBOAOPOIHBIA OOMEH U raJlOreHUPOBAHMUE).

1.3. Huxnoankanpl. MeToAbl CUHTE3a M CTPOCHUE ITUKIOMPONAHOB, UKIOOYTAHOB,
LUKJIONEHTAHOB W UUKJIOreKCaHoB. CHUHTE3 COEIMHEHUN CO CPEAHUM pPa3MEPOM
UKJIa (alMIOWHOBAs KOHACHcAlus). THUIbl HaNpsOKEHUs B IUKIOATKaHAX W HX
nojipas/iefiecHue Ha Majble, CpeHue U Makpouukibl. KoHdopmanmoHHbI aHamu3
IUKJIOTeKCaHa, MOHO- W JIU3aMEILECHHBIX IHUKJIOTEKCAHOB;, AaKCHAJIbHBIE U
HKBATOPHUAIIHHBIC CBSI3U. Bnusinue KOH(OPMAITMOHHOTO MOJIOKEHUS
(YHKIIMOHAIBHBIX TPYNN Ha UX PEAKIMOHHYIO CIIOCOOHOCTH B PSY MPOU3BOIHBIX
LUKIOTeKCaHA Ha MpPUMEpPE peaklMil 3aMelieHHs, OTIICIUIEHUS W OKHUCIICHHS.
Peakuuu pacmidpeHuss U CyKEHUS LMKIOB TPH JI€3aMUHUPOBAHUU TIEPBUYHBIX
amuHoB  ([lembsinoB). Cyxenue 1nukia B peakuuu ®Daopckoro (o -
rajoTreHIUKIOATKAHOHBI).

2. AkeHbI

2.1. MeTonpl cHHTE3a: HNUMUHAPOBAHKUE TAIIOT€HOBOIOPOIOB U3 AJIKUITAIIONEHUIOB,
BOJIbI U3 cIUPTOB. CHHTE3 AJIKEHOB U3 YETBEPTUUYHBIX aMMOHHEBBIX coueit (['odman),
N-okuceit Tpetnunbix amuHOB (Koym). CrepeoceneKTHBHOE BOCCTaHOBJICHHE
ankuHOB. CTEpeOCEeIeKTUBHBIN CUHTE3 Yyuc- U mpaHc-ankeHoB u3 1,2-muonos (Kopu,
Yuntep). PeruocenekTuBHbIA CHHTE3 alKeHOB U3 To3uiruapa3oHoB (Illamupo).
Peakuust Buttura xak permocnenuduyeckuii MeTosl cuHTe3a ajkeHoB. OCHOBaHMSI,
UCIOJb3yeMble B peakinu. CTaOUIM3UpOBaHHBIE M HECTAOMIM3UPOBAHHBIC WIIUJIBI.
Crepeoxumust peakuu. XeMOCEIeKTUBHOCTh peakuuu Burrtura. [lonydenue 3¢pupos
ankuiapocPoHoBbIX KUCHAOT (Muxasnb—ApOy30B) U MX HCIOJIB30BAHWE B CHUHTE3E
ankeHoB (BapuaHT Burtura—Xopuepa—Immonca). O61acTh IPUMEHEHUS PEAKIIUH.
2.2. Peakuuu ajKeHOB: OJJEKTPO(PHUIbHOE NPUCOECAUHEHUE TaJOreHOB, Trajo-
reHOBO0POOB, Boabl. [Ipoueccel, comyrcrBytomue AdE-peakuusim: compskeHHOE
NPUCOCANHEHUE, THUAPUJIHBIE W  aJKWIbHbIE  MUTpauuu. [UIapokcu- U
AJKOKCUMEpPKYpUpOoBaHue. Perno- u cTepeoceneKTUBHOE MPUCOETUHEHUE TUIPUIOB
oopa.  Perumocnenuduueckne  ruapobopupyromue — areHThl.  [IpeBpaimieHue
OOpOPraHNYECKUX COEAMHEHUN B aJKaHbl, CIUPTHI, AKUIATAIOreHubl. OKUCICHHE
ankeHoB 10  okcupaHoB  (IIpunexaeB). Ilonsatue 00  HSHAHTHOMEPHOM



AMOKCUANPOBaHUU alikeHOB 1o [llaprecy (B mpHCYTCTBUU M30MPOINKUIIATa TUTAHA U
s¢pupa L-(+)-BHHHOH KHCIOTHI). yuc-I MIPOKCHINPOBAaHHE aJKEeHOB 10 Baruepy
(KMnOg4) u Kpure (OsOs). OkucieHre aakeHOB rajJoreHoM B MPUCYTCTBUU COJICH
cepedpa: yuc- (BynBopn) u mpanc- (IlpeBo) rumpokcuivpoBaHue. PamukanbHbIC
peakiMy  aJKEeHOB: MPHUCOCIMHEHHE OpOMHUCTOTO BOJOpOJAa MO  Xaparly,
CEpOBOOPOA W  THOJIOB. AJUIMIIBHOE  rajoreHupoBanue 1o  llurnepy.
BHyTpuMoOieKyIipHasl paJuKajibHas LMUKINW3aluusa O-rajJoreHaKaHOBIIPU JEHCTBUU
TpUOYTUIOJOBOTUIPHUAA. ['ereporennoe THJIPUPOBAHUE: KaTaJu3aTopsl,
KaTaJUTUYECKUE SAbl. [ MAPOTEHONN3 CBSI3€M YTIIEPOJ-reTepoatoM. ['OMOreHHoe
TUAPUPOBAHUE: KaTaIU3aTOpbl, MEXaHW3M. PeruoceneKTUBHOCTh TOMOTEHHOIO
rugpupoBanus. [IpucoeHEeHe CUHTJIETHBIX U TPUILIETHBIX KapOCHOB K aJKEHaM.
KapOeHouibl, ©X B3aMMOJICUCTBUE C aJIKCHAMHU.

3. AJIKMHBI

3.1. Meroasl cHHTE3a: OTWIEIUIEHUE TaJOr€HOBOJOPOIOB U3 JIUTajJOT€HUIOB,
peakuus 1,2-gurunpazonoB ¢ okcuaom ptytd (II) u TerpaameratoM CBUHIIA.
VYcnoxHEHne yriaepoJHOr0 CKEJeTa aJKWHOB: PEaKIMU aleTUJIICHUJOB HATpUs M
M€, MarHUMOPraHMYEeCKUX NPOU3BOAHBIX anKWHOB. KoHnaeHcanus ankuHOB-1 ¢
KeToHaMu U anbaerugamu (PaBopckuit, Penme).

3.2. Peaknuu ankuHOB. ['anoreHupoBaHuWe, TUAPOTraJOT€HUPOBAHUE, THUIPATALIUS
(KyuepoB). AnerwieH-ajuieHoBass u3omepusaiusi. CMelleHue TpPOWHOW CBSI3U B
TEpPMUHAIbHOE TOJI0KeHHE. OKUCIUTEIbHAS KOHJICHC AUl TePMUHAIBHBIX aJTKUHOB
B IIPUCYTCTBUU COJIEU MEU.

4. AlIkaiueHbI

4.1. Metonsl cunTte3a 1,3-1MEHOB: AETUAPUPOBAHUE AIIKAHOB, CUHTE3 DaBOPCKOro—
Penne, kpocc-coueTanue Ha METANIOKOMIUIEKCHBIX KaTalu3aTopax.

4.2. Peakunu 1,3-IME€HOB: raJOreHUpOBaHUE U TUApOrajioreHupoBanue, 1,2- u 1,4-
npucoeauHenue. Peakius Junbca—Anbaepa ¢ agkeHaMd W aJlKUHAMHU, €€ THUIIbL:
KapOo-peakiusi, rerepo-peakiusa. JlueHsl W AUEHODUIIBI. 0-XMHOJUMETaHbI B
kaduecTBe aueHoB. Kartanu3 B peakuuun [unbca—Aunbaepa. CrepeoxuMus peakivu.
PernocenekTuBHOCTh [4+2]-UUKIONPUCOEIUHEHUSI B ClIy4yae HECUMMETPHUYHBIX
nueHoB W aueHodunoB.  Perpo-peaknus  dunsca—Anbnepa.  Ilpumenenwue
CUJIOKCUJIUEHOB B CUHTE3€ AJTUIUKIIOB M T'€TEPOLMKIIOB.

5. CinupThl ¥ PocThie 3PUpPbI

5.1. Meroasl cHHTE3a OJHOATOMHBIX CHUPTOB: U3 AJKEHOB, KapOOHUJIBHBIX
COEJIMHEHUM, CIOKHBIX 3(PUPOB U KAPOOHOBBIX KUCIIOT.

5.2. Peakiuu OJIHOQTOMHBIX CIHMPTOB: 3aMEILEHHE THUIAPOKCUILHONW TPYyMIbl B
CHOUpTax Ha rajoreH (Mmoj JeHCTBUEM raJoreHOBOJIOPOIOB, ranoreHuaoB ¢ochopa u
XJIOPUCTOTO THUOHWIA). PeareHThl peruo- u CTePEeOCENeKTUBHOIO 3aMEICHHUS
(xomruiekchl TpudeHunpochuHa ¢ raloreHaMld U YEeThIPEXXJIOPUCTBIM YIIEPOJIOM).
Heruaparamust cnuptoB. OKUCIEHUE NEPBUYHBIX U BTOPUYHBIX CIIHUPTOB. PeareHThl
OKHCIICHHSI Ha OCHOBe coeauHeHuid xpoma (VI), nMokcuga wmapradia u
numMeTtuicynbdokcuaa (meroasl Moddera u CepHa).

5.3. Metonpl cHUHTE3a M PEAKIUMU JIBYXaTOMHBIX CHHUPTOB. OKHUCIUTEIBHOE
pacmieruienue 1,2-muonoB (HomHast KUCIOTA, TETpaaneTrar cBuHIA). [ImHaKoIMHOBAS
neperpynmnupoBKa.



54. Meroasl  cuHTE3a  MPOCTBHIX  JQHUPOB:  peakuus  BunbsMmcoHa,
AITKOKCUMEPKYPUPOBAHUE CIIUPTOB.

5.5. Peaknuu mpocThiX 3(HpoB: 00pa3zoBaHUWE OKCOHUEBBIX COJIEH, pacilerieHue
KHCJIOTAMH.

5.6. 'maponiepokcuapl. KpayH-3Qupbl, UX MoIy4eHUE U MPUMEHEHHE B CHHTE3E.

5.7. Oxcupanbl. CnocoObl nonyuyeHus. PackpblTue OKCHUPAaHOBOTO IMKIA TIOJ
JEUCTBUEM SJIEKTPOPMIbHBIX U HYKJICO(UIBHBIX areHTOB.

6. Asibaeruabl 1 KeTOHbI

6.1. MeTonpl TOJy4eHHS] aNbJETUIOB M KETOHOB: W3 CHOUPTOB, MPOU3BOJHBIX
KapOOHOBBIX KUCJIOT, JIKEHOB (030HOJIU3), aIKMHOB (THAPOOOPUPOBAHHKE), HA OCHOBE
METAJJIOPraHUYECKUX COSAMHEHNN. AIIMITUPOBaHNE U (OPMIIIMPOBAHNUE aPEHOB.

6.2. Peakuiuu anpIerujioB U KETOHOB: MPUCOEAMHEHUE BOJIbI, CIUPTOB, THOJIOB. 1,3-
JluTHaHbl M UX UCIHOJb30BaHUE B OpraHMYecKoM cuHTe3e. OOpalieHue NoJIPHOCTH
C=O-rpynmnbl. [lonydyenne OUCYIBGUTHBIX MPOU3BOAHBIX U  I[UAHTHIPUHOB.
B3aumopeiicTBue anbaeruioB U KETOHOB ¢ miaunamMu Qocdopa (Buttur) m cepsi.
B3aumonenicTtBue  anbaeruioB U KETOHOB C  A30TUCTBIMM  OCHOBAHUSAMM.
[leperpynnupoBka bekmana. BzaumonencTtBue aibAeruioB M KETOHOB C
METAJUIOPTAHUYECKUMH ~ COCOUHEHUSIMU. EHaMUHBI, UWX  aJKWINPOBAHUE U
aIMpOBaHue. AJbAOJBHOKPOTOHOBAs KOHJEHCALMs albJETHIOB U KETOHOB Kak
METOJI YCIIO0KHEHMSI YTIEPOAHOro cKeyera. HampapieHHas ajbIosIbHAsE KOHAEHCALNs
Pa3HOMMEHHBIX AJBJETUIOB C MCIOJIb30BAHUEM JIMTUEBBIX U KPEMHHUEBBIX 3(PUPOB
eHoJsioB. KoHJleHcanus anberuioB U KETOHOB C MaJOHOBBIM 3(HUpPOM U JIPYyTUMU
COCIUHEHUSAMH  C  AaKTUBHOM  METWJIEHOBOM  TPYyNIION (KueBenarens).
AMHMHOMETUIIUPOBaHWE  albJEruJ0B W  KeToHOB (Mannux). beH3ouHOBas
koHjeHcarusi. KoHneHcamuss ¢ HutpoankaHamu  (AHpu). BoccraHoBieHue
anpAETUIOB M KETOHOB  JO  CIHPTOB,  pEAareHTbl  BOCCTAaHOBJICHUS.
Jle3okcureHnpoBaHue anbIAEruioB U KETOHOB: peakuuu Kiiemmencena u Kuxnepa—
Bonbda. Oxkucnenue anbAeruaoB, peareHTbl OKHciIeHUs. OKHCIeHHE KETOHOB
HaJkucioTtamu 1o banepy—Buumrepy.

6.3. a-, b-HenpenenbHbIC ambACTUIBI U KETOHBI. METOMBI MOTYYCHUS: KOHICHCAIIUH,
OKHCIICHHE  aJUIMJIOBBIX  cnupToB. Peakmusa 1,2- wu 1, 4-npucoeguHeHus
JUTUHOPTAaHUYECKUX COCIMHECHUN, TPUAIKUIOOPAHOB, MHUAIKWII- JUAPHIKYIIPATOB,
IUAHKCTOTO BOJIOPOAA, TaIOT€HOBOJOPOI0B. DMOKCUIUPOBAHUE a, b-HENmpeaeIbHbIX
KeTOHOB. CoOIpshKEHHOE TNPHUCOCIUHEHUE EHOJSTOB W EHaMMHOB K a, b-
HEIpeeNbHbIM ajbAeruaaM u ketonam (Muxasns). JJoHops! 1 akuentopsl Muxass.
Karanuzatopsl peakuuu, ee oOpatuMocts. Perpopeakuusa. Peakuuu anenmpoBaHwMs.
Bapuant Po6uncona. Mcnons3oBanue P-XJIOPKETOHOB M MPOM3BOJHBIX OCHOBAaHUMN
MaHHuxa. o-CHIMJIMpOBaHHbIE BUHUIKETOHbI (CTOpPK) M €HAaMUHBI B pEAKIMSIX
aHEJMPOBAHUA.

7. KapOoHOBBI€ KHCJI0THI U X MPOU3BO/IHbIE

7.1. MeToapl CHHTE3a KHCJIOT: OKHCJIEHUE NEPBUYHBIX CHUPTOB W AJBJETHJIOB,
AJIKCHOB, AJIKMHOB, aJKWJIOEH30JI0B, TUAPOJIU3 HUTPUIOB U JAPYTUX MPOU3BOTHBIX
KapOOHOBBIX KHUCJIOT, CHHTE3 Ha OCHOBE METAJUIOPraHUYECKUX COEAMHEHUMN, CHHTE3bI
Ha OCHOBE MaJIOHOBOTO 3(Hpa.



7.2. Peaknum KkapOOHOBBIX KHCIOT: rajnoreHupoBanue mno [emo—®onbrapay—
3eIMHCKOMY,  TMHUPOJIUTUYECKass  KeToHu3auus, siekrponu3 1o  Konwbe,
JEeKapOOKCUIMPOBAHUE 110 XYHCIIUKKEDY.

7.3. MeToasl MoMy4YeHus: MPOU3BOAHBIX KAPOOHOBBIX KHUCIOT: TaJIOT€HAHTUIPUIOB,
aHTUJIPUIOB, CIOXKHBIX 3(QUPOB, HUTPUIOB, aMHuI0B. KeTeHbl, uX mMoaydeHUe u
CBOMCTBA.

7.4. Peakuuum  NpoM3BOAHBIX  KapOOHOBBIX  KHUCIOT:  B3aUMOJCHCTBUE C
HYKJICO(UITHHBIMU peareHTamu (Bona, CIUPTHI, aMMHUaK, aMUHBI,
METaJUIOPraHUYECKHE COEIMHEHMs). BOCCTaHOBJIEHHE TaJOr€HaHTHIPUAOB 0
anbleTUAOB 1O  PO3eHMyHAY ¥ KOMIUIEKCHBIMU  THUAPHIAMH  METaJUIOB.
B3auMopeiicTBue TraJlOr€HaHTHIPUAOB C  Aua3oMeTaHoM (peakuus ApHOaTa—
OlicrepTa). BoccTaHOBIEHNE CIOKHBIX 3(UPOB 0 CIUPTOB U albAETUI0B, HUTPHIOB
— JI0 aMHHOB M aJbJETHJIOB KOMIUIEKCHBIMU THAPUIAMU METAJIOB. MajaoHOBas
KHUCJIOTA: CHUHTE3bl C MAaJOHOBBIM 3(upom, peakuus Muxadns, KOHACHCALUU C
anpaerngamu  (Kuesenarens). CrnoxHo3QupHass M alMIOWHOBAas KOHACHCALUU.
OcobGeHHocTH 3(UPOB JBYXOCHOBHBIX KHCIIOT (00pa3oBaHUE KapOOILMKIIOB) B 3THX
peakuusix. CroxHble 3(QUPHl 0-TAJOrE€HOKUCIOT B peakuusx Pedopmarckoro.
AueToykCcyCHBIN 3(Up U €ro UCIOIb30BaHUE B CUHTE3E.

7.5. Mertoapl cuHTe3a a, b-HempenesNbHbIX KapOOHOBBIX KHUCIOT: Jeruaparanus
TMIPOKCUKUCIOT, peakuuu Kuesenarens, Burtrtura, IlepkuHa (CHMHTE3 KOPHYHBIX
KucioT). Peakuuu mnpucoeAMHEHUs MO JBOWMHOM cBs3u. bpomo- u  wmomo-
JaKTOHU3AIMS a- , D-HenpeaenbHBIX KapOOHOBBIX KHCIIOT.

8. CuHTeTH4YeCcKOE MCNOIb30BAHHE PeaKUMH 3JIeKTPOGUIBHOIO 3aMeleHUs B
apoMaTH4ecKOM pSAy

Knaccuduxanus peakiuii apoMaTuuecKoro JIeKTPoPUILHOTO 3aMelleHus. Biausnaue
3aMecTUTeNIeld B OEH30JIbHOM KOJIbIIE HA CKOPOCTh U HaIlpaBJIEHUE 3IEKTPOPUIBHOTO
3ameleHus. CorimacoBaHHasi U HECOTJIACOBAHHAS OPUEHTALUS.

8.1. HwutpoBanue. Hutpyroumue areHTbl. MeXaHW3M pEakUMud HUTPOBAHUA.
HutpoBanue OeH3oia u ero 3amenieHHbIX. HutpoBanue Oudenuna, HadTanuxa,
apoMaTh4yeckux aMMHOB U (heHona. [lomydyenune nonmuautpocoenuuenuit. Unco-araka
U WIICO-3aMEIIECHUE B PEAKIMAX HUTPOBaHMs. BoccTaHOBIEHHME HUTPO-TPYIIIBI B
Pa3IUYHBIX YCIOBUSX.

8.2. T'anorenupoBanue. ['anoreHupyromne areHTbl. MeXaHW3M TrajJoreHUPOBaHUS
apeHOB U UX MPOU3BOIHBIX.

8.3. CynbsdupoBanue. Cynbsdupytroriue arcHTHI. Kunernueckuit u
TEPMOJMHAMHYECKUN KOHTPOJIb peakiuu (cynbhupoBanue (peHosia U HadTaauHa).
[IpeBpatienuie cyinbhOrpynibl.

8.4. AnxumupoBanue apeHoB mno Dpuupento—Kpadrcy. ANKMIMpYIONIME areHTHI.
Mexanuszm peakiuu. IlonmuankunupoBanue. [loOouHble MpoIecChl: HU30OMEpHU3ALUS
AIKWIMPYIOIIEr0 areHTa M KOHEYHbIX MpoaykTroB. CuHHTE3 1uapuwi- H
TPUAPHUIMETAHOB.

8.5. AmmnupoBaHUE apeHOB. ANMIHUPYIOMIME areHThl. MexaHu3sMm peakuuu. Pe-
T'MOCEJIEKTUBHOCTh anuiaupoBaHus. OCOOCHHOCTH aIuiupoBaHusi (EHOJIOB, Mepe-
rpynnupoBka @puca. dopmunupoBanne no [‘arrepmany-Koxy, ['arrepmany u
Bunbcmeiiepy. O0nacTe TpUMEHEHUS ITUX PEAKLIUAM.



9. HutpocoeauHeHnsi 1 aMHHbI

9.1. Hutpoankanel. CHHTE3 U3 aJKWITaJoreHUAOB. KHCIOTHOCTP M TayTOMepus
HUTpoankaHoB. Konpencanus ¢ kapOOHWIBHBIMU coenuHeHusmu (Aupu). Boccra-
HOBJICHME B aMuHbl. [IpeBpallieHre BTOPUYHBIX HUTPOATIKaHOB B KeToHbl (Mak-
Mappm).

9.2. Metroapl MOTyYEHUS aMUHOB: AJIKWJIMPOBAaHKWE aMMHUaka U aMiHOB 10 ['omany,
dbranumuaa kanmus (['abpusib), BOCCTAaHOBJIEHHE Aa30TCOAEPKALIUX TMPOU3BOTHBIX
KapOOHWJIBHBIX ~ COCIMHEHMA ¥  KAapOOHOBBIX  KHCIOT, HHUTPOCO-CAMHEHUM,
ankunasunoB. IleperpynmupoBkn ['odpmana u Kypumyca. CuHTE3 aMHHOB C
TPETUYHBIM QJIKWUJIBHBIM paaukaioMm (Puttep), B3auMojelCTBUE allbICTUIIOB U
KEeTOHOB ¢ hopmMuaTtom aMMoHus (Jleitkapr).

9.3. Peakunn aMMHOB. ANIKWJIMPOBAHKE U allWIMPOBaHUE. TepMUYECKOE. Pa3JI0KEHHE
TUJPOKCUIOB TeTpaasikuiaMMoHus 1o ['opmMany. OkuciieHrEe TPETUYHBIX aMUHOB [0
N-okcumoB, wux Ttepmonu3 (Koym). Ilomyuenue  HutpoHoB u3  N,N-
JTUATKWITHIPOKCUAaMUHOB.  Peakumn  [3+2]-UHUKIONPUCOECIUHEHUSI  HUTPOHOB
(oOpazoBaHue MATUWICHHBIX a30TUCTHIX T€TEPOIMKIIOB).

10. MeTtoabl CHHTE3a MW PpPeaKNUH aPOMATHYECKHX TeTePOIUKINYEeCKUX
COeIMHEeHNH

10.1. TIaT4sIeHHBIE TETEPOIMKIIBI C OJJHUM reTepoaromoM. dypan, muppo1, THOEH.
Cunres u3 1,4-nukap6onmibHbix coenuuenuii ([Taans—Kuopp). CuHTE3 NUPPOIIOB 1O
Knoppy u no I'anuy. Cuntes 3,4-au3amenieHHbIX THOPEHOB 110 XuHCOepry. Peakiu
ANEKTPOUIBHOTO 3aMEIICHUS B TMATUYICHHBIX apOMATHYECKUX TeTEPOLMKIIAX:
HUTpPOBaHUE, CyIb(HUPOBAHKE, TAJTOTCHUPOBAHNE, POPMIIIMPOBAHUE, AIMIIMPOBAHUE.
Nunon. CuHTe3 mpou3BOAHBIX MHI0Ma U3 (GeHwIruapasuHa u KeTtoHoB (Duiiep).
CuHTe3 WHIOJA M €ro MPOU3BOJHBIX M3 2-alMJIaMUHOTONYOJ0B (MazemyHr).
Peakuun 35ekTpoPuiIbHOTO 3aMelIeHrs B TUPPOIBLHOM KOJIbIIE MH0JIa: HUTPOBAaHUE,
dbopMuIIIpOBaHUE, TaJIOTEHUPOBAHUE.

10.2. I[llecTuwieHHbIE apOMATHYECKUE TETEPOLUUKIBI C OJHUM TE€T€POATOMOM.
[Tupuavn u xuHonuH. CHHTE3 TPOU3BOHBIX TUpUAUHA M0 ['anuy. CUHTE3 YaCTUYHO
TUAPUPOBAHHBIX MPOU3BOJHBIX MUPUAMHA MyTeM [4+2]-UUKIONPHUCOEIUHEHUS
(rerepo-peakums unbca—Amnbaepa). CuHTE3 XMHOJIMHA U 3aMEIICHHBIX XHMHOJHWHOB
n3aHminHOB 1o Ckpayny u [le6Hepy—Mumniepy. Peakuuu nupuanHa U XWHOJIMHA C
ankunrajgoreHuiaMu. OKHUCIEHHE W BOCCTAaHOBJIEHUE NUPUAMHA W XUHOJIMHA.
Peakuuu snekTpo@uiibHOTO 3aMelieHusT B MUPUJIUHE U XUHOJWHE: HUTPOBAHME,
Cylb(pUpOBaHUE, TalOreHUpOBaHUE. N-OKUCH THMPUIMHA W XUHOJIMHA U UX
WCIIOJB30BaHUE B peakiuu HUTpoBaHusa. HykimeoduibHOEe 3aMelieHME aTOMOB
BOJIOPOJia B MUPHUANHE U XUHOJMHE B peakiusax ¢ amujaoM HaTpus (UnunbGabuH) u
beHwuTUeM. 2- U 4-MEeTWINMUPUANHBI U XMHOJIMHBI KaK METUJIICHOBBIE KOMIIOHEHTHI
B KOHJICHCAIIUAX C aJbJeTUIaMHU.

11. Xumuyeckoe o0pa3oBaHHue B COBPEMEHHOM HMBUIH3AIUMN.

[IpuopuTeTHbie HamMpaBlICHUS Pa3BUTHS OOIIET0 XMMHUUYECKOro obOpazoBaHusi Poib
oOpa3oBaHUs B COBpeMEHHOM IuBuUin3anuu. OCHOBHBIE TCHACHIINHN PAa3BUTHUS CUCTEM
oOpa3oBaHUsI B MUPOBOH Tearorndeckoil mpaktuke. CoBepIIeHCTBOBAHUE 00yUEHUS
XUMUU KaKk T[emarorudeckas mpoOiema. 3HAKOMCTBO C  HOPMATHBHBIMHU
JIOKYMEHTaMHU.



12. 'ymaHu3anus ¥ TYMAHUTAPU3AIUA XHUMUYECKOT0 00pa3oBaHus
['ymaHu3amuss ¥ rymMaHWTapu3anus KakK IPUOPUTETHBIC HAMNPABICHUS Pa3BUTHUA
COBPEMEHHOT'0 OTE€YECTBEHHOTO, B TOM YHUCJIE €CTECTBEHHOHAYYHOTO OOpa3oBaHU.
N3noxenne ydebHoi muctumuinabl o .M. MenneneeBy u no A.M. bytieposy.
['yMaHuTapHbie acTieKThl Y4€OHUKOB XUMHH MPOIILIOTO.

13. JInuHOCTHO-TIPO(PecCHOHATBHBIH HIeaJ MPenoaaBare/si-eCTeCTBEeHHNKA
JImuHocTHO-TIpOo(heCCUOHAIBHBIM ~ WJean  IpernojaBareliss B MCTOPUYECKOM
perpocniektuBe. llegarorndeckass KylbTypa y4dwTeNs. YUYEHbIA M NEHaror -
HEO0OXOMMOE COUYETaHHE KaK JIsl YISHOTO, TaK M JJIs TieJarora.

14. Bxox/1eHne B MeIaroru4ecKyio JAesiTeJIbHOCTh

CylHOCTh Tearoruyeckoil nestenbHocTH. CaMOpa3BUTHE U €ro IEpPCHEKTHBA:
nejarorundeckas peIiekcus, aHau3 U CaMOaHAIN3 YpOKa XWMHH, TeJarorndeckKast
VHTYHIUA. [Tenarornueckas HAMNpPaBJICHHOCTh BBIITYCKHHKA XUMMKO-
TexHosoruueckoro (axynsrera COI'Y.

15. AaTerpanus cpeaHero U BoICIIero 00pazoBaHmsi

BBeaenune npouiIbHOCTH B IITIKOJIaX — COBPEMEHHOE HarpaBlieHHE 00pa30BaTeIbHOM
noyuTuku. DOpMbI COBMECTHOM pabOThl IKOJIBI HM By3a. Jlumakruueckue
BO3MOXXHOCTH TPUMEHEHUS B IIKOJE BY30BCKUX (OpM OOydeHUs: JEKIUs
cemuHapckue 3ausaTus. [IpodopueHranmrontas padboTa Ha XUMUKO-TEXHOJIOTHYECKOM
dakynsTeTe COI'Y.

16. Jlexkuust

Jlekuust Kak BeAyUIM METOJl H3JIOKEHUS Y4yeOHOro wmarepuaja B BY3€ H
BO3MOYKHOCTH XHMMHUYECKOM JEKIMU B IMKosie. HeTpaguunoHHblE BUIBI MOJAYU
JIEKITMOHHOTO MaTepuralia, 0COOCHHOCTH UX OPTaHU3aIMU U TIPOBEACHUS.

17. Cemunap

CemuHap Kak METOJl 0OCYKJIeHHsI yueOHOro MaTepuaja B By3€ U BO3MOXHOCTHU €ro
IPOBEICHUA B IIKOJIE. PA3HOBUIHOCTH CEMMHAPCKUX 3aHATUM HA YPOKAX XMMHHU.

18. Meroauka npenogaBaHusi XMMUM KAaK MpeaMeT BbICHIEH HIKOJIbI

Meronuka mpenojgaBaHus XMMUHA B HMCTOPUYECKOM peTpocCreKkThBe. Meroanka
npenojgaBanus xumuu B COI'Y. Bknag xumukoB OceTurd B BONPOCHI METOJUKHU
IIPEIOIaBaHNUS XUMHUH.

19 IIpo61eMbl U IEPCHIEKTUBBI XUMHYECKOT0 00pa30BaHusA

[IpoGnembl W mepcneKkTUBB XuMHUeckoro obpaszoBanus B Cepepnoit Ocetwm.
MeHeKMEHT KaK OCHOBA MeJarorndeCckom AesiTeIbHOCTH.

20. AHAJIN3 eJarorn4eckKux TeXHoJI0rui

Artaka wmbicned. [ucnyrt. Jlekumsi-nuckyccus. Jlekmusa-koHcynpTanusa. Omnpoc
mATePBIX. TEeKCT ¢ 3aKkpbIThiIMU OTBeTaMu. YTubl. llemouka. Ilapanentpuyeckas
TEXHOJOTHs. TEeXHOJIOTHS TIOJHOTO YCBOCHUS 3HaHUW W Apyrue (1o BBIOOPY
MarucTpaHTOB).

4.00beM IUCIUILINHBI: 9 3a4EeTHBIX €IMHMUIL.

5. ®opMa NPOMEKYTOYHON ATTECTAMHU . YK3aMEH.

6. PazpabdoTumnk: 1.X.H., mpodeccop kadeapsl opranndeckoi xumun B.T. AGaes



