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1. OO0mme cBegeHus

[IporpamMma ompenenser TpeOOBaHUS K COAEPKAHUIO BCTYIMHUTEIHHOTO HCHBITAHUS IO
muciumuinHe  «Opranndeckas xumus» B acnupantypy MOC YpO PAH no nHayuyHou
crenanbHOoCcTH 1.4.3. Opranudeckast XMMusl.

IIporpamma cocrasieHa:

- B COOTBETCTBUH C:

e nocranoBicaueM [IpaButenscrBa PO ot 30.11.2021 1. Ne 2122 «O06
yrBepxkaeHun [lookeHHs O MOATOTOBKE HAyYHBIX W HAy4YHO-TIEAArOTMYECKUX KaJpoB B
acniupaHType (aabIOHKTYpE)»,

e npukazoM Munoopuayku Poccun ot 20.10.2021 r. Ne 951 «O6 yTBep)aeHun
denepanbHbIX TOCYJApPCTBEHHBIX TPEOOBAHUN K CTPYKTYype MPOTrpamMM MOJTOTOBKHM HAYYHBIX U
HAy4YHO-TIEarornYeckux KaapoB B acCHUPAHType (ABIOHKTYpE), YCIOBHSIM HUX peaau3alui,
CpPOKaM OCBOCHHMS 3THX IMPOrpPaMM C Y4YE€TOM pa3iuuHbIX (GopMm oOyueHus, oOpa3zoBaTEIbHBIX
TEXHOJIOTUI U 0COOEHHOCTEH OTJEIBHBIX KaTETOPHI aCHHUPAHTOB (bIOHKTOB)Y,

¢ TpeOoBaHUAMU (eiepaIbHBIX FOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
BBICIIErO0 00pa3oBaHUs (YPOBEHb MarucTpaTtypbl U CHENHMATUTEeTa) K MporpaMme Kypca IO
quctuminie «Oprannyeckas XUMUs;

- C yUETOM:

e [macmopTta Hay4HOH crnienuanbHocTH 1.4.3. Opranndeckas XUMus,

® OCOOCHHOCTEH TEMaTUKU CIIOKMBILEHCS HAy4YHO-NEAArOTMYECKOM  IIKOJIBI

UHCTHUTYTA.

2. Copep:kaHue NPOrpaMmbl

1. Obwue éonpocol

[IpenMeT opraHMYECcKOil XUMUU U OCHOBHBIC ATarbl e pa3BuTHsi. CriocoObI H300pakeHUs
MOJIEKYJI OPraHMYEeCKHX COEIWHEHUH, CTPYKTypHbIe U anekTpoHHblie ¢dopmynbl (I'. Jlbrowuc).
Tumnsl yriiepogHoOro CKeneTa, aluKINYECKUe, [UKINYECKUE U TeTePOLUUKINYECKHE COCTMHEHUS.
Nzomepust u ee Bunabl. ['omonorus. OcHOBHbIE (QYyHKIHOHaNbHBIE Tpymmbl. Kiaccudukarms
OPraHUYECKUX COCTUHECHUM.

2. OCcHO6bl HOMEHKNAMYPbL OP2AHUYECKUX COCOUHEHUTL

3amecturenbHass HomeHkiatypa, MHIOITAK. Ilonstust pomoHadanbHOM CTPYKTYpBHI,
XapakTepucThuueckux rpymin. Ha3paHus He(yHKIMOHAIBHBIX 3aMecTUTeNel, QyHKIMOHATbHbBIX
Ipynn,  OpedeNbHbIX,  HENpEeAENbHBIX,  apOMaTH4YeCKUMX  pagukanoB.  CTapUIMHCTBO
¢byHkunoHanbHBIX Trpynn. OCHOBHBIE MpaBHUIa COCTABJIEHUS 3aMECTHTEIbHBIX Ha3BaHUM
OpraHMYECKHUX COEAMHEHUH, BBIOOp M HyMepalus TIJIaBHOM IeNu, NPaBUIO HAUMEHBIINX
J0KaHTOB. Ha3BaHMS OCHOBHBIX KJIACCOB OPIraHUYECKUX COEOUHEHMM, CJIOXKHBIX IOJIU U
reTepopyHKIIMOHATIBHBIX COETUHEHUH.

OCHOBHbBIE TIOJIOKEHHUSI TEOPUU CTPOCHHUSI OpraHndecKkux coeanHeHuit (A.M. bytiepos),
ANIEKTPOHHON TEOPUHM, OCHOBHBIE NMPHUHIMIBI KBAHTOBOW OPraHMYECKOM XMUMHHU. BalleHTHOCTB
atomoB. Tumel rUOpUAM3alMM aToMa yriepoja B OPraHUYECKUX COCJUHEHUSX, TEOopus
B3aMMHOT'O OTTAJIKHWBAHUS AIEKTPOHHBIX opOuTanei. ¢ u nCBsA3U aTOMOB yriepoja, Gpu3nueckue
XapaKTEepUCTUKU CBA3CH: JJIMHA, BAJCHTHBIE YIUIBI, DHEPIHUA, IMOJISIPHOCTb, IMOJIIPU3YEMOCTD,
JUIIOJIBHBIA MOMEHT, MOTEHIMAad MOHW3alUWH. ['OMOIUTHUYECKUN W TeTEPOIUTUUYECKUN pa3pbIB
CBSI3H.

Knaccudukanus pearentoB u peakuuid. IIpomexxyTouHble yacTULIBI (MHTEPMEIUATHI):
panukanbl, KapOOKaTHOHBI, KapOaHWOHBI, KapOeHbl, HUTPEHBI, apuHBl U JAp. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE NMPOMEKYTOUHBIX YACTUII. DJIEKTPOHHBIE YPPEKThI 3aMECTUTENEH.
NHaykTUBHBIN U Me30MepHBIH 3 GeKThl U crocoObl n300paxkeHus THX 3¢ ¢exron. [Ipumeps
rpynn ¢ +1, [, +M u Maddexramu. Dpdext runepkoHprorauu (cBepxconpsokeHus). Biusaue
ANIEKTPOHHBIX APQPEKTOB 3amecTuTeNneil Ha CTaOWIBHOCTh M PEAKIMOHHYIO CHOCOOHOCTh



OpPraHMYECKUX COECIUHEHMM M IIPOMEKYTOUHBIX YacTHll. Pe30HaHCHBIE CTPYKTYpbI, paBuiIa UX
MOCTPOCHHUS.

Kucnorst u ocHosamus (M. Bpencren, I'. Jlbtouc). CONpsDKGHHBIE KHCIOTHI U
COTIpsKEHHbIE OCHOBaHUS. KHCIOTHOOCHOBHBIE PaBHOBECUS HAa MpPUMEPE CIUPTOB, MPOCTHIX
3pHUpOB, KapOOHOBBIX KHUCIOT, KETOHOB W aMuHOB. KoHcranTta kucnotHoctu pKa, KOHCTaHTa
ocHoBHOCTH DPKp. BiusHue 3amectuteneii B MoJieKyle Ha KHCIOTHOCTb W OCHOBHOCTh
OpraHUYECKUX COeNMHEHUM. Teopus )KeCTKUX U MITKUX KUcioT u ocHoBanuii (ZKMKO).

3. Ocnogbl cmepeoxumuu

Croco6b! n300pakeHus TIPOCTPAHCTBEHHOTO CTPOEHHUS MOJIEKYII C SP THOPHIH30BaHHBIM
YIJIEpOJOM:  KJIMHOBUJIHBIC TPOEKIMHU, "JTECONMWIbHBIE KO3JbI", Tpoekiuu HproMeHna.
Kondopmanuu,  koHdopmepbl.  3acioHeHHass  (cuuIlepUILIaHAPHAS),  3aTOPMOKECHHAas
(anmuniepurianapHas) CKoOIIeHHas (2out) KOH(GOPMAIHH.

AcCUMMETpHUYECKUII aToM yriepoja. XHPaJbHOCTh, YCIOBHS, HEOOXOAUMBIEC IS
BO3HUKHOBEHHUs xupaigbHocTU. KoHburypauus, omimuue ot koHpopmanuu. Onrudeckas
U30MEpHUsl, ONTUYECKAs aKTUBHOCTb. DHaHTHOMEpHI. Panematsl. [Ipunuun R,SHoMeHKIaTypBHI.
Omnpenenenue mopsijaka CTaplIIMHCTBA 3aMECTUTENEH y XUpallbHOTo LieHTpa (mpaBwio Kana
Wuronpma Ilpenora). AOcomoTHassT W OTHOCHUTENbHas KoHpuUrypamud. [IpoeKinoHHBIE
dopmynel (D.Oumiep). Ux moctpoeHue, npaBuia MoJb30BaHUS UMU ([JIs1 COEIUHEHUN C OTHUM
ACUMMETPUYIECKUM aToMoM yriiepozaa). CriocoOsl pa3nenenus panemMaToB. COeTUHEHUS C TBYMS
xupanbHbiMU TeHTpaMu. [loctpoenue mnpoekiuit @duimepa. Juacrtepeomepsl. MezodopMBl.
Opumpo 1 mpeoHoMeHknarypa. M300paxkeHne MOJIEKYJbl JaHHOTO COEAMHEHMSI C IOMOIIbIO
pa3IMYHBIX MPOEKIMOHHBIX Gopmyd. [lepexon oT oHOM MpoeKIMOHHON (POPMYITBI MOIEKYIIBI K
npyroii. IlpeacraBienne 00 ONTHYECKONW M3OMEPUHM COCAMHEHUM, HE  COJAEpIKAIIUX
ACUMMETPUYECKOT0 aToMa yriiepoja.

I'eomerpuueckas n3somepuss COEIMHEHUM ¢ NBOWHOW CBA3BIO. [{uc, mpanc; Z, E u cun,
aHmy  HOMEHKJIATypa.

4, Ankanwl

['omonornueckuii psa, u3oMepus U HOMEHKJIAtypa. [IpupogHble MCTOUHMKHM alIKaHOB.
Mertoasl  cuUHTE3a: TUIPUPOBAHUE  HEMPENETbHBIX  YIIEBOJAOPOJOB, CHHTE3  4epes
TUTHHIMATIKUIKYTIPAThl,  JJEKTPOJM3  Ccojleid  KapOOHOBBIX  KHCIOT, BOCCTAHOBJICHHE
KapOOHWIBHBIX COCIUHEHHWM, W3 TaJlOTeHAJKaHOB (peakmus Bropma, mpoToin3 peakTHBOB
['punbspa). [Ipupona CC u CHceaszeit B ankanax. Kondopmaruu sTana, mpornana, OytaHa u
BBICHIMX QJIKAHOB. DHEpPreTHYecKas auarpaMma KOH(POPMAIMOHHOTO COCTOSIHUSI MOJIEKYIIbI
aJIkaHa.

XUMUYECKHE CBOWCTBA: pEaKIUU TaJOT€HUPOBaHUS (XJIOpHUpOBaHUE, OpPOMUPOBAHHUE,
UOJUpOBaHME, (TOPUPOBAHUE). ODHEpPreTMKka LEeMHbIX CBOOOJHOpAJMKAIbHBIX  pEaKLIUi
ranoreHupoBanusi. HwutpoBanne (M.U. KoHnoBanoB), cynbhoXJIOpUpOBaHWE U OKHUCIICHHE.
CeneKTUBHOCTD paJluKaIbHbIX PEAKLUH U OTHOCUTEIbHASA CTAOMIBHOCTD AIKHIIBHBIX PaiuiKajoB.
TepMuyeckuil U KaTalIUTUYECKUN KpEKUHT. VIOHHBIE peakluu ajkaHOB (JIEHTEpOBOJIOPOAHBIN
0OMEH U TaJOreHHpOBaHUE U HUTPOBAHUE B CYIIEPKUCIION cpene).

5. Ankenni

I'oMonoruueckuit psna, U3oMepuss U HOMEHKIaTypa. ['eomerpudueckas mnzomepus (yuc,
mpanc u Z, EHomenknarypa). [Ipupona nBoiiHo#N cBsizn. MoseKkyasipHbIe TOPOUTATN dTHIICHA.
Meroasl cuHTE3a: SNMMHUHUPOBAHHE TaJOr€HOBOJIOPOJA W3 AJNKWITAJIOT€HUIOB, BOABI U3
CIIUPTOB,  JICTAJOTEHUPOBAHUE  suyauTaioreHaNKaHOB. Peakmuss T'odmana, Bwurrura,
CTEpPEOCEIEKTUBHOE BOCCTAHOBIICHUE AIIKWHOB.

XUMHYECKHE CBOMCTBA aJKEHOB. Psan cTaOMIBHOCTU aJKEHOB, BHEIBEJICHHBIM HA OCHOBE
TEIUIOT THAPUpPOBaHus. [ eTeporeHHoe U TOMOTeHHOE THAPUPOBAHKE aTKEHOB. DJIEKTPODUIHLHOE
npucoenunenne (Ade). OOmiee mpeAcTaBiICHUE O MEXaHU3ME PEaKIUi, T ¥ TKOMIUICKCHI,
oHHUeBbIE HOHBL. CTepeo U pernoceneKTUBHOCTh. [IpaBuino B.B. MapkoBHUKOBA, HHTYKTUBHBIN U
Me3oMepHbIl 3¢ dexTel.  ['anoreHupoBanue:  MexaHu3M, —crepeoxumus.  IIponeccsl,



comyrcTByomue Ade  peaknusM:  CONPSDKEHHOE — MPHCOEIMHEHHE, MEeperpyninupoBKU
MIPOMEKYTOUHBIX KapOOKaTHOHOB. [ MaporanoreHnpoBanue: MOHATHE O OM U TPUMOJIEKYISIPHBIX
MexaHu3max. ['mapartanus. [IpoMbllieHHBI METO/L CUHTE3a 3TaHoja U npona”oia. ['mapokcu
1 aJIKOKCUMEpPKypHpoBaHHe. MeTaTe3nc alnkeHoOB. Perro u crepeocenekTuBHOE NPUCOECINHEHNE
ruapuaoB  Oopa. Permocnenududeckue TUIpOOOpHUpYIOMIKE peareHThl. lIpeBparmieHue
OOpOPraHUYECKUX COCAMHEHUN B aJIKaHbl, CIIUPTHI, ANKMITAIOreHu1bl. OKHUCICHUE aJTKEHOB /10
okcupanoB (H.A. [IpunexxaeB) u g0 auosioB 1o Barwepy (KMnOs) u Kpure (OsOgs).
Crepeoxumusi TUAPOKCHUIMPOBAHUS ~ aJIKEHOB. (30HOJIM3 AJKEHOB, OKHUCIUTEIBHOE U
BOCCTAaHOBUTEJIBHOE pAaCIIEIJICHUE O030HUA0B. lcueprbiBaroniee OKHUCIEHHE aJIKEHOB C
nomotbio KMnOys mimm NapCr,O7 B yenoBusix MexdazHoro katanusa. PanukanbHbIe peakiuu:
MPHUCOSAMHEHNE OPOMHUCTOrO BOJOpoJa 1Mo Xapamry (Mexanu3m), npucoequnenue HoS, RSH u
TETparaJoreHMeTaHOB K aJKeHaM U aJUIMJIbHOE rajoreHupoBaHue. MoJeKkyspHble TopOuTaiu
QAUIMIBHOIO  pajgukana. PaaukanbHas M KOOpJAMHALMOHHAS  (METAJJIOKOMILJIEKCHAs)
MOJIMMEPU3ALUs AJTKEHOB.

6. Ankunst

I'omonoruueckuil psj, HoMeHKIaTypa U u3omepus. [Ipupona TpoitHoil cBsizu. Metoabl
CHUHTE3a aJKMHOB C TIIOMOIIBIO pEeaKkUuid OTUICIUICHUS, AaJKWIMPOBAHUS TEPMHHAIBHBIX
aneTusieHoB. [lomyyeHue aneTuiaeHa TMPOIU30M METaHa.

XUMHUECKHE CBOMCTBAa QJIKHHOB. DIEKTPOPHILHOEC NPUCOCAMHEHUE K aJKHHAM.
CpaBHeHHE  PEAaKLMOHHOW  CHOCOOHOCTM  QJIKMHOB M aJKEHOB. lajoreHupoBaHue,
rujporaioreHupoBanue, ruaparanus ankuHoB (M.I'. KydepoB), nmpucoennHenune kapOOHOBBIX
KUCIOT. BoccTaHoBiieHHE aJIKUHOB 1O yuc U mpaucalkeHoB. ['MIpoOOpHpOBaHUE AaJKUHOB,
CUHTE3 ajpAerufioB U KeroHoB. CHKHMCIOTHOCTH aneTwieHa. ALETUICHHUIbl HAaTpUs U MENU.
Marnuitoprannueckue npousBojansie ankuHoB (OK.M. Mouuny): X noiydeHue U MCIOJIb30BaHHE
B OpPraHMYECKOM CHHTE3E.

Konnencanus TepMuHaIbHBIX aJIKUHOB ¢ KETOHaMHU U anpaeruaamu (A.E. @asopckuii, B.
Penne). AnerunenamneHoBast uzomepusauus. CmelieHue TPOWHOM CBSI3M B TEPMUHAIBHOE
nosiokeHue. OKUCIINTENbHAST KOHJEHCALMS TEPMHUHAIBHBIX AJIKHMHOB B IPUCYTCTBHH COJIEN
MEH.

7. Ankaouenwl

Tunsl quenos. M3omupoBaHHble, KyMYJIUPOBaHHBIE U CONPSKEHHBIE TMeHbl. M3oMmepus u
HOMEHKIatypa. Mertonel  cuHTe3a  1,30MEHOB:  JETUAPUPOBAHUE  AJKAaHOB, CHUHTE3
®asopckoroPenre, kpocccoueTaHne Ha METAIIOKOMILJIEKCHBIX KaTaln3aTopax.

byranuenl,3, ocob6eHHOCTH CTpoeHus. MoekynsipHble opouTanu 1,3 11eHoB.

Xumuueckue cBoicTBa 1,3aMeHOB. [ 'amoreHupoBaHWE U THUAPOTATOTEHUPOBAHHUE
1,311eHoB. AJUIUIBHBIA KaTHOH, ero mopOutanu. 1,2 u 1,4npucoenuHeHue, HEPreTUYECKU
npouib peakluy, TePMOJIMHAMUYECKUI U KMHETUYeCKUI KOHTpoib. [lonuMepusanus AMEHOB.
HatypanbHblil U cuHTeTHYECKUI KayuyKu. Peakuus [{unbca  Anpaepa ¢ alkeHaMH M aIKMHAMH,
CTEpEOXMMHUs pEaKIMM M €€ IMPUMEHEHHE B OPraHWYecKOM CHHTE3€. Y4YacThe HM3IINX
cBoboHbIXx (HCMO) u Beicmmux 3anonHeHHbIX (B3MO) opOuTtaneil peareHToB B 00pa3oBaHUU
MEPEXO/IHOTO COCTOSIHUS PEAKI[UHU IMEHOBOTO CUHTE3A.

CrpoeHue anneHa, peakliuy IpUCOEINHEHNUS K alllIEHaM.

8. Anunuknuueckue coeounenusn

[Mukmoankanel U UX TMPOU3BOAHBIC. Kiaccudukaius amuiuKkioB. DHEPrus HAMPsHKEHUs
[IMKJIOATKAHOB U €€ KOJIMYECTBEHHAs! OI[CHKAa Ha OCHOBAaHWUHW CPABHEHUS TEIJIOT 0Opa3oBaHUS U
TEIJIOT CrOpaHusi LHUKJIOAJKAHOB W COOTBETCTBYIOIIMX aJKaHOB. THUNBI HampsDKEHUS B
[UKJIOATKAaHaX U TOJIpa3/ieJIieHUe IIUKJIOB Ha MaJlble, CPEAHUE IIUKIBI M MaKpOIUKIIbl. CTpoeHue
[UKIIONIPOTIaHa, IUKI00yTaHa, LUKIOMNEHTaHa, IuKIorekcana. KoHdopMallmoHHBIH aHamu3
[UKJIOTeKCaHa. AKCHAIbHBIC U DKBAaTOPUAIBHBIEC CBSI3U B KOH(GOpMAIHH "Kpecio" IMUKIOTeKCaHa.
Kondopmanuu MOHO ©  JOU3aMENICHHBIX  MPOU3BOJHBIX  IMKJIOTeKcaHa. BnusHue



KOH(OPMALIMOHHOTO MOJIOKEHHSI (DYHKIIMOHAIBHBIX TPYII HAa UX PEAKLIIMOHHYIO CIIOCOOHOCTD Ha
IIPUMEpE PEeaKIUK 3aMEIEHUS, OTILEIIIICHUS U OKUCIICHHS.

MeToapl cHHTE3a IMKJIONPOIaHa, IUKIOOyTaHa W WX MPOM3BOAHBIX. OcoOEHHOCTH
XUMHYECKHX CBOWCTB COCIMHEHUH C TpeXwIeHHbIM LUKIOM. CHHTE3 COeAMHEHHH psna
[UKIONICHTAaHA W [HKIOTeKCaHa. Peaknmuum pacmupeHus ¥ CYXEHUS [UKIA [pU
Je3aMUHUpOoBaHuM NepBUYHbIX aMuHOB (H.S1. JlembsinoB). CUHTE3 COCIMHEHHH CO CPEAHUM H
OOJBIIMM Pa3MEPOM IHKIIA (CTIOKHOI(PHPHAS M allUJIONHOBAsT KOHIEH AWK ). TpaHCcaHysIpHBIC
peaKuu B CpEeIHUX IIUKIIaX.

[IpencraBieHre O MPUPOJHBIX MOTUIMKIMYECKAX CHCTEMax TEPIICHOB U CTEPOUJIOB.
KapkacHble coennHeHus: afaManTaH, KyOaH, MpU3MaH, TeTpadApaH.

9. Apenui

Konyenyus apomamuunocmu. Apomarnunocts. Ctpoenue Oenzona. ®opmyna Kekyie.
Monekynsipusie  opOutamu  OeH3o07a.  AHHYJACHBI.  AHHYJIEHBl  apOMaTH4YeCcKue U
Heapomatnueckue. Kpyr @pocra. Konnenumss apomatuunoctu. IlpaBuino  Xrokkess.
ApomMaruyeckue KaTHOHbI M aHUOHBIL. KOH/IEHCHPOBAaHHBIE ApPOMATHYECKHUE YIJIEBOIOPOIbL:
HaTanuH, (eHaHTPEH, aHTpalleH, a3yleH U Ap. ['eTepoluKInYecKre MITH U MIECTHUICHHbIE
apoMaTu4eckue coemuHeHus (Muppoida, QypaH, THO(EH, MUPHIWH). AHTHAPOMATHYHOCTH HA
npuMepe HUKIOOyTaIueHa, IUKIONPONeHIUIAHUOHA, KaTHOHA [IUKIIONeHTaaueHuus. Kputepuun
apOMaTUYHOCTH:  KBAHTOBOXMMHUYECKHI  (CpaBHEHHE  paCUYETHBIX  BEJIMYMH  SHEPruu
JIEJIOKaIN3alliy Ha OJMH TIDJIEKTPOH), DHEPTeTUYECKUH (TEIUIOTHI THAPUPOBAHNS) K MAaTHUTHBIH.

[losnyueHne apoMaTHYECKHX YIJIEBOJOPOAOB B IMPOMBIIUIEHHOCTH KaTaJIUTUYECKHUM
pudopMuHT HEPTH, MepepaboTKa KOKCOBOTO ra3a U KaMEHHOYTOJIbHOU cMouibl. JlabopaTopHbie
MeTOJbl CcUHTe3a: peakuus Bropua ®urtura u  Opyrue peakiuu  KpoccCOYETaHWUs,
ankunupoBanue apeHoB mo @puzpento KpadTcy, BoOcCTaHOBIEHHE >KUPHOAPOMATHUYECKHX
keToHOB  (peakuusi  Kwxuaepa Bonbda, peaknms — KiemmeHncena), mporonm3
apUIMarHMMraaoreHu 10B.

CgoiicTBa apeHoB. Karaiutuueckoe rufjpupoBaHrie apeHOB, BOCCTAHOBJICHHE apEHOB T10
bépuy, doroxummuueckoe xjsopupoBaHHe OeH3ona. Peakuuu 3amenieHus Bogopoaa B OOKOBOM
nenu ajakwiOeH300B Ha rajoreH. OKucIeHHE alKWJIOEH30JI0B W KOHJIEHCUPOBAaHHBIX
apOMaTHYECKHX YTJIEBOJOPOJIOB 10 KapOOHOBBIX KUCIIOT, ajbJACTHAOB U KETOHOB.

10. Peaxkyuu snexmpogunvnozo 3amewienusn 6 apomamuecKkom paoy

Knaccudukanus peakumii apoMaTHUECKOro 3JEKTpOopuiIbHOrO 3amenieHus. OOmue
NPEJCTaBICHUs] O MEXaHU3ME€ peaKklud, KUHETUYECKHH H30TONHBI 3(PQPexT B peakuusax
3NIEKTPO(UIIBHOTO 3aMelleHHs] BoJopoJa B OeH30JbHOM Kousble. IlpencraBienne o m U o
komriekcax. CTpykTypa NEepexoAHOro cocTtosHus. M3oromHblii 0OMEH BOAOpOAa Kak
npocTeiiias peakius 3JIeKTpPOPUIBLHOTO 3aMelleHus. ApEHOHHEBBIE HOHBI B  peaKIHsIX
ANIEKTPOPUIBHOTO 3aMelleHus. BiusHue npupoasl 3aMecTUTENsl Ha OPUEHTAlUI0 U CKOPOCTh
peaKkuMU HIIEKTPO(PUIBHOTO 3aMELIeHUs. JIEKTPOHOJIOHOPHBIE U 3JIEKTPOHOAKIENTOPHBIE
3amectuteny. CoriacoBaHHasi M HECOIVIACOBAHHAs OpHEHTAlMs JBYX WM HECKOJBKHUX
3aMECTUTENIEH B apOMaTUYECKOM KOJIbLIE.

HutpoBanme. Hutpyromme arentsl. MexaHusMm peakuuu HHATpoBaHusA. HuTpoBaHue
OeH3oa U ero 3amenieHHbIX. HutpoBanue HadTanuHa, 6udennna u qpyrux apeHos. [loxydyenue
MOJIMHUTpOocoenMHEeHM. [loHsATHE 0 uncoatake M unco3aMelleHny B peakUsIX HUTPOBAHMUSL.

lNanorenuposanue. ['anoreHupyromue areHTbl. MexaHu3M peakuuu TraJoreHUPOBAHUS
apEeHOB U MX MTPOU3BOHBIX.

CynbsoupoBanue. Cynboupyromue areHTbl. MexaHusM peakuunu. Kunermueckuit u
TEPMOJMHAMHYECKUN KOHTPOJIb B PEAKIUH Cylb(pupoBaHUs HAa mpuMepe QeHosa u HapTaluHa.
Ob6parumocTb peakuuu cyinbhupoBanus. [IpeBpaiieHus cynbhorpymnmsl.

AnxunupoBanue apeHoB o @Opunemo Kpadrey. Ankunupyromue areHTsl. MexaHusm
peakuuu. IloGouHble mpolecchl H30MepH3alus ANKWIUPYIOIIEro areHTa M KOHEUYHBIX



npoaykTtoB. CUHTE3 Juapuil U TpUapuiaMeTaHoB. TpuapuaIMeTHIKaTHOHBI, aHUOHBI U PaUKaJIbl.
Mertonbl UX reHepUpPOBAHUS U CTAOUIIBHOCTD.

AnmnupoBanue apeHoB no @puzaemto Kpadrcy. Ammnmmpyromue areHTbl. MexaHusm
peakuuu. PermocenexktuBHOCTh amwimpoBanusa. @opmunupoBanue no larrepmany Koxy un
JIpYrue pOACTBEHHBIE PEAKIUU.

11. Hykneogunvnoe apomamuueckoe 3ameuienue

OOu1re mpeacTaBIeHUs 0 MEXaHW3Me HYKICO(UIBHOTO 3aMELICHHUS.

1. MexaHu3sM OTIICIUIEHHUS - [PUCOCAUHEHUsS Ha [pUMEpe IpEeBpallleHUs
rajoreHO0eH30JI0B B ()EHOJIBI U apOMaTHUECKUE aMHUHBI. MeToabl TeHepHpPOBaHUS U (UKCAIIHU
neruapobdenszona. CTpoeHue 1eruapooeH3ona.

2. MexaHu3M NMpUCOEAMHEHUS - OTIIETUICHUs SNAT, TPUMEPBI PEaKlMi U aKTUBUPYIOLIEE
BIIMSIHUE 3JIEKTPOHOAKLENTOPHBIX 3aMeCTUTENCH. AHMOHHBIE GKOMIUIEKCHI Mei3eHreiimepa u ux
CTpOCHHE.

3. Sn1MexaHnu3m apoMaTHUECKOro HyKJICO()HUIBHOTO 3aMEIEHUS] B PEaKIUIX THIPOII3a
KaTHOHA apeH/IUa30HUS.

4. Mexanu3Mm Spn1 B apoMaTHueCKOM psly U 00J1acTh ero npuMeHeHus. MiHunuupoBanue
MOHPAIUKAIBHON LIETIH.

12. I'anozennpouseoonvie y2n1e6000p0o0os

Wzomepus, HOMeHkiatypa. CrocoObl TONYYeHHS W3 CIUPTOB, AalKaHOB, AJIKCHOB;
3aMEILeHHEM aTOMa OJIHOTO rajoreHa aTOMOM JIPYroro, XJIOPMETHIMPOBAHUE aPEHOB.

Peakuuu HykineoQuIbHOrO 3aMelleHUs Yy HACBIEHHOrO aroMa yriepoja B
AIKUWITAIOTCHUIAX KaK METOJ CO3JIaHMsl CBA3U YIJIEpOJ YIVIEpOA, YIVIEpOA a30T, YIJIEpO.
KHCIIOPOJ, YIIIepo cepa, yraepon ¢ochop (moaydeHne alKuirajJoreHua0B, CITUPTOB, THOJIOB,
OpOCThIX 3(GUPOB, HUTPOCOCIWHEHUH, aMHHOB, HUTPHUIIOB, CIOXHBIX OJPUPOB U [p.).
Knaccupukamuss  MexaHu3MoB — peakuumii  HykieoduibHOro  3amemieHus.  OCHOBHEBIC
xapakTepucTuku Sn1, SN2 peakiuii. DHepreTHUecKuil mpoduiIb peakui.

Peakiun Sn2tuma. Kunetuka, crepeoxumusi, BalibJIeHOBCKoe oOparenue. [lonstue o
HYKJIeO(DUIbHOCTH. BnusiHMe mpuponbl paauKaia M yXOJsIed Ipymisl cyOcTpara, HpUpOAbI
HYKJICO(PMIHHOTO areHTa U pacTBOPUTEIIS Ha CKOpocTh SN2 peakuuid. [Tpuniun XKMKO.

Mertoa Mexda3HOro nepeHoca u ero UCHoJIb30BaHUE B OPraHMUECKOM CHHTE3E.

Peakuuu Snltuna. Kuneruka, ctepeoxumusi, 3aBUCUMOCTh Sn1 Ipoliecca OT HpUPOJIbI
panukana, yxojasduled rpymnmsl, pactBoputens. KapOokaTHOHBI, (akTOpbl, ONpeneNsionue ux
ycroiunBocTh. [leperpynnupoBku kapOoKaTHOHOB. MeToabl reHepupoBaHUsS KapOOKaTHOHOB.
[TonsiTHE 006 MOHHBIX Mapax.

MeTo/1b1 0oJTy4eHHUs TaJIOr€HAIKaHOB U3 aJIKaHOB, AJIKEHOB, CIIUPTOB.

13. Peakyuu 3numunuposanus

Peakuuy >THMMHHHPOBAHMSA. ¢ U B smuvuHupoBanue. Knaccudukarms mexanuszmon B
snumunupoBanus: El, E2 u Elcb. Hampasnenue snaumunupoBanus. IlpaBuna 3aiiueBa u
['opmana. Crepeoxumusi STUMUHUPOBAHUS: CUH U aHmuy dIUMUHUpPOBaHuE. BnusiHue npupomst
OCHOBaHUS M yXOJSILIEH IpylIbl Ha HanpasieHue otuiemienus. Konkypenuus npoueccos E2 u
Sn2, E1 u Sn1. ®akrtopsl BimsomMe Ha 3Ty KOHKypeHIHo. lcrmomb3oBaHue peaximid
NIMMUHUPOBAHUS B TAJIOT€HAJKaHaX JUIsl CHHTE3a AJKEHOB, AMEHOB W aJKUHOB. BinsHue
KOH(OPMALlMOHHOTO  TMOJIOKEHHUsS] (YHKIUMOHAJIbHBIX TIPYyNN B LUKIOAJIKaHAX Ha HUX
PEAKIMOHHYIO CIIOCOOHOCTh Ha IIPUMEPE peakiuii 3aMeleH s, OTIIETICHUS.

Peakuuu «onumunupoBanus. ['eHepupoBanue kapOeHoB. KapOenbl dyacTulbl C
JBYXKOOPJMHUPOBAaHHBIM aTOMOM yriepozaa. IIpucoeanHeHME CHHIJIETHBIX W TPHUIUIETHBIX
KapOeHoB k ankeHaM. [lonarue o kapoeHounax. BzanmoelicTBre KapOCHOUIOB C AJIKEHAMMU.

B3aumMoneiicTBue rajoreHaJKaHOB ¢ MeTajulaMu (oOpa3oBaHue peakTHUBOB [ puHbspa,
peakmus Bropira).

BununranoreHuapl Kak COEIMHEHUS C TOHWKEHHOMN MOJBUKHOCTBIO aTOMa I'aJIoreHa.



14. Memannoopzanuueckue coeounenusn

Jlutnii W MarHuMOpraHWYecKUue COeNUHEHUA. MeToabl CHHTE3a: B3aMMOJACHCTBHE
MeTauia ¢ ankuwi win apuiranoreHugamu. Ilpeacrasinenne o mkane CH xucnorHoctu
yriaeBonopoaoB. CTpoeHHe peakTUBOB | 'pHHbBsIpa, paBHOBECHE C JAMAIKUIMArHueM (ypaBHEHUE
B.Illlnenka). JIutuii 1 MarHuiopraHUYECKUe COEAMHEHUS B CUHTE3€ YIJIEBOJIOPOAOB, CIIMPTOB,
albJIETU/IOB, KETOHOB, KAapOOHOBBIX KHUCIOT. Jluanmkun W auapuikymnpartbl. llomyuenue wu
NPUMEHEHHUE ATUX KOMIUIEKCHBIX COCIMHEHHM Il CHUHTE3a MpEICNbHBIX YIJIEBOJIOPO/IOB,
JMEHOB, CIIUPTOB, HECUMMETPUYHBIX KETOHOB U B PEAKLUAX CONPSHKEHHOTO MPUCOECINHEHUS K &
JPHeHachIEHHBIM KapGOHUIBHBIM COCIUHECHHSM.

15. I'uopokcunpouszeoousie y2nieeo00opooos

Onnoaromuble  crnupThl. ['OMONOTMYECKUU pAn, KIACCUPHUKAIMI, HW30MEpUS U
HOMEHKJIaTypa. MeTroAbpl  NOJy4YeHHs: M3  QJIKEHOB, KapOOHWIbHBIX  COEIMHEHUH,
raJIoTeHAJIKaHOB, CIIOKHBIX 3()UPOB U KapOOHOBBIX KUCIIOT.

CgoiictBa cnuptoB. Crupthl, kKak ciadObie OHxkucnorsl. CnmpThl, Kak OCHOBaHHS
Jlpronca. 3amMerieHue TUIAPOKCHILHOW TPYIIBl B COHPTaxX Ha rajoreH (mox naedcTBHeM
raJIoreHOBOJIOPOIOB, rajoreHuaA0B docdopa, xmopuctoro Tuonuna). Mexanusmol Sn1, SN2, u
CTEPEOXUMUS 3aMeIIeHus, THIIPUTHBIE neperpynmupoBKU KapOOKaTHOHOB
(peTponuHaKOJIMHOBAs TeperpynnupoBka). Jleruaparamus cnupToB. OKUCIEHHE MNEPBUYHBIX
CIHMPTOB /IO aJbJIETUJOB M KapOOHOBBIX KHCJIOT, BTOPHYHBIX CHHPTOB 1O KETOHOB. PeareHTs
OKHUCJICHHS HAa OCHOBE XPOMOBOTO aHTHJAPHAA M JABYOKHMCH MapraHia. MeXxaHW3M OKHCIEHUS
CIHPTOB XPOMOBBIM aHTHIPHIOM.

JIByxaToMHble cnupThl. Metoasl cuHTe3a. CBOICTBAa: OKUCICHHE, aAlWIMPOBAHHE,
nerugparauusa. OxucnurenbHoe pacuieruieHue 1,2nuonoB  (MoAHas KHUCIOTa, TeTpaalerar
cBuHIa). [I[MHaKONMHOBAs IEpEerpyNIUPOBKA.

@®enonbl. MeToabl MONydeHHs: IIEIIOYHOE TUIABIICHHE apeHCYIh(OHATOB, 3aMeEIleHUE
rajioreHa Ha TUAPOKCHI, THIPOIU3 cojiell apeHana3oHus. KyMmonbpHBIA cHoco® mMmoiydyeHus
(deHoa B MPOMBIIIJIEHHOCTH.

CpoiictBa (enonoB. Penonsl kak OHxkucnorsl. CpaBHEHHE KHMCIOTHOIO XapakTepa
(eHOJIOB U CIMPTOB, BIMSHUE 3aMECTUTENEH Ha KUCIOTHOCTh (peHos1oB. OOpa3oBaHNUE MPOCTHIX
U CIIOXKHBIX 3(upoB (heHos0B. Peakiuu 31eKTpoUabHOro 3aMelieHsl B apOMaTHYECKOM siipe
(EeHOIOB: TaJOTeHUPOBaHUE, CYIb(UPOBAHHE, HUTPOBAHWE, HHUTPO3UPOBAHHE, COUYETAHUE C
COJSIMM  JMa30HUS, AaIKWIupoBaHue M  amuiupoBanue. IleperpynmupoBka  ®puca.
KapbokcunupoBanue QpeHOIATOB MIeT0UHbIX MeTa/uioB o Konbbe. @opmumnpoBanue (GpeHonon
no Peiimepy Tumany, MexaHu3M 0Opa3oBaHMs CAJTMIMIIOBOTO ajbjaeruja. GopMuiarpoBaHue
denonoB no Bunbcmaitepy. I[leperpynmupoBka ammunoBsix 3¢upoB ¢enonoB (JI.Kmnsitzen).
Oxucnenue GpeHosIoB, B TOM YHUCIE MPOCTPAHCTBEHHO 3aTpyAHEHHBIX. [IoHsATHE 00 apOKCUIIBHBIX
panukanax.

16. IlIpocmote 3¢hupor

[Ipocteie 3¢gupbl. MeToasl nonydeHus: peakius BuabsiMcoHa, ankoKCHMEpKypUpOBaHUE
AJIKEHOB, MEXMOJIEKYJIIpHas AeruaApaTalus CIIUpPTOB.

CpoiicTBa TpPOCTBIX 3(PHUPOB: 00pa30BaHUE OKCOHUEBBIX COJIEH, paclUIerieHue
kucinotamu. ['mapomnepokcuabl. [lomyyenne u cBoiicTBa giranoreH’pupoB. BUHMIOBBIE 3pHPHI
UX MOJIydeHue (U3 alleTUiIeHa U 6rajJoreH pupoB)

Kpayn>dupsl. [Tonydyenue u npuMeHeHHe B CHHTETHUECKON TIPAKTHKE.

Oxcupanbl. CriocoObl mosydyeHusi. PackpbITHE OKCHPAHOBOTO IUKJIA MOJ JEHCTBHEM
ANIEKTPOPUIBHBIX M HYKJICO(PHUIBHBIX ar€HTOB.

17. Anvoecuowt u kemonwt

N3omepust 1 HOMeHKIaTypa. MeToabl MOMy4YeHUsl albAETUI0B U KETOHOB U3 CIHPTOB,
MPOU3BOJHBIX KapOOHOBBIX KHCJIOT, AaJKEHOB (O30HOMW3), aJKUHOB (THAPOOOPHUPOBAHMUE,
rugparauus no KydepoBy), Ha OCHOBE METAJUIOPraHUYECKUX COEAMHEHUN. ALMIMpPOBaHUE U



bopMUITHPOBAHUE aPOMATUYECKUX COeAMHEHHA. [IpoMBbIlUIeHHOE ToydeHrne (opMalibIerua,
aneranpaerunaa (Bakeprporiecc) v BBICIIUX aJIbACTHIOB (THAPO(GOPMUTIUPOBAHHKE).

CrpoeHne KapOOHWIBHOW TpyNmbl, €€ MOJSPHOCTh W TOJSPHU3yeMOCTh. BrusiHue
IPUPOJIBI U CTPOCHUS paguKajia Ha KApOOHUIbHYIO aKTUBHOCTb.

Xumuueckue cBoiictBa. OOIue MpeAcTaBIeHUS O MEXaHU3Me HYKICO(DUILHOTO
MPUCOEAMHEHUS 10 KapOOHWJIBHOW TpyIIe albJeru0oB U KeTOHOB. KHCIOTHBI M OCHOBHOI
karanu3. KucioTHOCTh M OCHOBHOCTh KapOOHWIIBHBIX COCTMHEHUH.

KeroeHonpHass Tayromepus. EHonu3anus anbIeruioB M KETOHOB B  pPEaKIUAX
rajJjoreHUPOBaHMUs, H30TOMHOTO OOMEHa BOJOpPOJAA M paleMHU3allMd ONTHYECKH aKTHUBHBIX
KETOHOB. KHCIIOTHBIN 1 OCHOBHOM KaTalu3 3TUX PEaKLIHUi.

KeroeHonpHast TayTromepusi KeToHOB, 1,3nukeroHoB u 1,3keroadupoB. BiusHue
CTPYKTYPHBIX ()aKTOPOB U IPUPOJIbI PACTBOPUTEIIS HA MOJOKEHUE KETOSHOJIBHOTO PABHOBECHUS U
3aBUCUMOCTh ero oT cooTHomenuss CH u OH kucnotHocTy ketoHa U eHoja. J[BoiicTBeHHas
pEaKMOHHAs CIOCOOHOCTh EHOJSATHOHOB. WHTeprpeTanus AaHHBIX B paMKax MPHUHIINIIA
KMKO.

AJKWIMPOBAaHUE U allMIMPOBAHUE €HAMHHOB.

AJIBIOTBHOKPOTOHOBASI KOHJICHCAIUsl aJIbJIETUJIOB U KETOHOB B KHCJIOM W LIEJIOYHOU
cpene, MexaHusM peakuuid. HampaBieHHass anbaoiabHas KOHAEHCAMS Pa3HOMMEHHBIX
QIBJICTHIOB C HCIIOJIb30BAHUEM JIMTUEBBIX, OOPHBIX CHOJSTOB M KPEMHHUEBBIX 3()UPOB CHOJIOB.
Kongencanus anbAerufioB U KETOHOB C MaJIOHOBBIM 3(QHUPOM U JAPYTUMHU COCTUHEHUSMHU C
AKTUBHON METWJIEHOBOW Ipynnoil. AMHUHOMETHJIMPOBAHHUE allbJETUI0B U KETOHOB (MaHHUX).
beHn3onHoBas KOHAEHCAMSI.

Boccranosnenue anpAeruyioB M KETOHOB O CIHUPTOB, PEAreHThl BOCCTAHOBJICHUS,
BoccranoBienne C=0O rpynnsl g0 CHorpynmer: peakunu KuxnepaBonbdpa u Knemmencena.
WNonpanukanpHas ITuMepu3alus adbJIerHJ0B M KETOHOB. OKHUCICHHE albJCTHUIOB, PEarcHTHI
OKHUCIICHUS. Oxkucnenue KETOHOB MEPKUCTOTAMHU o Baitepy Bemnurepy.
JucnponopiimoHupoBanue aapaeruioB 1o Kanuuimapo (mpsmasi ¥ mepekpecTHast peakiiim)

PBHenpenenbHble anbaeruabl 1 KeTOHBL. MeTo bl ONYUeHNs: KOHCHCAIINN, OKHCIICHHE
AUTUIIOBBIX cUpTOB. CoNpspKeHHEe KapOOHMJIBHOW TPYIIBI C JIBOWHOW YIJIEPOAYTJIEPOTHOU
cBsa3pt0.  Peakummn 1,2 w1, 4npucoenvHeHHMs  JIUTUMOPraHMYECKUX  COEOUHEHUH,
TPUAIKUIOOPAHOB, JHAJIKWJI W  JUAPWIKYNPATOB, AaMHHOB, IIMAHKCTOTO  BOJOPOJA,
raJloreHoBo10poA0B. ConpsKeHHOE MPUCOSTUHEHHE EHONATOB U eHaMUHOB (Muxanis).

Boccranoienue ¢, PHenpene bHbIX KapGOHUIBHBIX COSINHCHHIL.

18. Kapbonoevie kuciomsot u ux npou3eoonsie

Knaccuguxayus, nomenxknamypa, uzomepus. MeTo[pl CUHTE3a: OKHUCIEHUE MEPBUYHBIX
CIHMPTOB M aJbJETHJIOB, AJKEHOB, AJIKHHOB, AJKWIOEH30J0B; TMIPOJIU3 HUTPHIOB U JPYTHX
MPOM3BOJIHBIX KapOOHOBBIX KHCJIOT; CHHTE3 Ha OCHOBE METaJUIOOPTaHMYECKUX COCTUHECHUH;
CHHTE3bl Ha OCHOBE MaJIOHOBOTO M alleTOyKCycHOro 3¢gupoB. [lonyueHne MypaBbHHOM KUCIOTHI
Y YKCYCHOW KHUCJIOT.

Crpoenne kapOOKCHIIBHOW Tpynmbl U KapOokcuiaaTnoHa. PU3UKOXUMHUECKHE CBOMCTBA
KHCJIOT: accoluanus, Aucconuanus. KucimoTHOCTh, €€ 3aBUCUMOCTh OT WHIYKTUBHBIX 3 (PEeKTOB
3aMeCTHTENeH, OT XapaKTepa U MOJOXKEHHUS 3aMeCTHTENed B aJKUIbHOU IIenu U OEH30JIbHOM
sape.

I'anorenupoBanue kuciaor mno lemo @omprapay  3enuHckomy. [luponutnueckas
KETOHM3aIMs, 2JIEKTPOIN3 cojiell kapOoHOoBBIX kucioT no Konnbe, nexapOokcuiIMpoBaHHE IO
XYHCIOUKKEDY.

l'anocenancudpuodswi. Ilonydenne ¢ MOMOIIBIO TajloreHU10B ¢ocdopa, THOHWIXIOPUIA,
oKkcamuixyiopuaa, Oenzomwnxiopuga. CBoiicTBa:  B3aUMOACWCTBHE €  HYKJICO(PHIBHBIMU
peareHTamMu (BOJa, CIUPTHI, AMMHUAK, aMUHBI, THAPA3UH, METANIOOPTAaHMYECKHE COCAMHEHUS).
Boccranosnenue 10 anbaeruioB no Po3eHMyHAy M KOMIUIEKCHBIMHM THAPHIAMH METaJIOB.
B3aumopeiicTBue nquazomMeTaHa ¢ rajlor€HaHrHApUAaMHu KapOOHOBBIX KHCIOT (peakuusi ApHATa
OlicTepara)



Aneuopuov. MeTonpl TONyYeHHUs: Jerujpartanus KUCIOT ¢ mnomompio P20s u
¢dTaneBoroaHruIpuaa; aluIupoBaHUE COoJeil KapOOHOBBIX KUCIOT XJOpaHTuapuaamMu. Peakiuu
AHTUAPUAOB KUCIIOT ¢ HyKiIeopmnamu. Peakuus [lepkuna.

Kemen. Ilony4yenue u cBoicTBA.

Cnoocuvie  3¢upvl.  MeToapl TONydeHUs:: HdTepuduKanys KapOOHOBBIX  KHCIOT
(MexaHU3M), allMJIUPOBAHUE CIHUPTOB M UX AJIKOTOJSITOB allMIrajJoreHUJaMu U aHTUAPUIaMHU,
AIKWJIUPOBaHUE KapOOKCUIATHOHOB, PEAKIIMU KUCIOT C JMAa30METaHOM, aJKOTOJIU3 HHUTPUIIOB.
MeToapl cHUHTE3a LMKIWYECKUX CIOXKHBIX 3(HUpPOB JaKTOHOB. Peakiuu CIOXHBIX 3(PUPOB:
rUIpOIU3 (MEXaHW3M KHCIOTHOTO M OCHOBHOTO KaTalln3a), aMMOHOJIH3, MEepedTepu(HUKaINs;
B3aUMOJICCTBUE C MarHuid W JIMTUHOPraHUYECKHMMHM COEIMHEHMSIMHU, BOCCTAHOBIICHHE J10
CIHMPTOB U aJbJETHI0B KOMIUICKCHBIMU THAPHIAMH METAJUIOB; cioxHodbupHas (JI.Knsitzen) u
AlMJIOMHOBAsI KOHACHCAINH.

AleTOyKCYCHBI 3(Up M ero Hcrosib30BaHME B CcHHTe3e. KeToeHonbHas TayTomepus
3¢upoB 1,3keToKUCIOT U 1,3 1MKETOHOB, aMOMJICHTHBIN XapaKTeP CHOJISTHOHA.

Amuowi. CTpoeHue KapOaAMOWJIBHOW Tpymmbl. MeToasl TOMy4YeHUS: alUINpOBAHUE
aMMHuaKa U aMUHOB, TUPOJIU3 KapOOKCUIATOB aMMOHHUS, TUPOJIN3 HUTPUJIOB, MEPETPYIIUPOBKA
okcuMoB 10 bexkmany. CuHTE3 LMKIMYECKHMX aMUIOB JiakTamMoB. CBOICTBa: THAPOJU3,
BOCCTAHOBJIEHME /IO aMHUHOB, Jerujapartauus aMuJoB. lloHsTHE O  CEKCTETHBIX
neperpynnupoBkax. Ileperpynmuposku A.I'opmana, T.Kypruyca. B3aumoneiictBue amuaos c
a30TUCTOMN KUCIOTOM (peakius byBo).

Humpuner. Metonpl moiydeHus:: Aerujparanus amMuaoB KUcIOT (¢ momoribio P20s,
SOCl,, POCI3), ankuaupoBanwe nuaHuAroHa. CBOWCTBA: THAPOIHM3, aMMOHOJIU3,
BOCCTAHOBJIEHME 10 AaMHHOB, B3aWMMOJCHCTBHE C MAarHUil W JUTUHOPraHUYECKUMH
coenuHeHusIMU. Peakius Putrepa, o6pa3oBanrne UMHIATOB.

[Ipon3BoaHBIE YTOIBHON KUCIOTHI:
docreH, MO4YeBMHA M €€ IMPOU3BOJHBIC, F(UPHI YrOIbHON KHUCIOTHI, U30I[MAHATHI, YPETaHBI,
cemukap0a3u, kcantoreHaTsl. [loayyeHne 1 OCHOBHbIE CBOMCTBA.

JIBYXOCHOBHBIE _ KHMCJIOTBl. MeToasl  CHUHTE3a:  OKHCIUTEIBHOE  paCIICIICHHUE
LHUKIOO0NE(UHOB U UUKINYECKUX KETOHOB, OKHCICHHE TMOJHAIKWIOCH30JI0B. [ aBHBIE
NpEeJCTaBUTENIN: IaBejieBas KHUCJIOTa, JAMITHIOKCAIaT B CIOXKHO3(HUPHONH KOHACHCAIHH.
ManoHoBasi KHMCIIOTa: CHHTE3bl C MaJOHOBBIM 3(upom, peakuus Mwuxadns, KOHAEHCALUU C
anpaeruaamMu (Kuésenarens). SIHTapHas KucioTa, ee aHTUApUA, UMHUA, NOPOMCYKIIMHMUMUIL.
AnununoBast kuciora. Kongencanus [lukmana. AmwionHoBas —KOHJEHcanus 3(QupoB
JUKApOOHOBBIX KUCJIOT KaK METOJI CHHTE3a CPEAHUX U MaKPOIMKIIOB.

@raneBas u TepedTaneBas KUCIOTHI, IPOMBILIUICHHbIE METO/bI MONydeHus. DTaneBblil
aHruApuA, GTATUMH U €T0 UCTIONb30BaHUE B CUHTE3E.

BHenpenenbuple kucmoThl. MeTomsl CHHTE3a: AETHAPATALMS ROKCHKHCIOT, PeaKius
Kuépenarens, peakuus Burtura, peakuus [lepknHa, cHHTE3 KOPUYHBIX KUCIIOT.

Peakuuu mnpucoeauenus mno jBodHOW C=CcBsa3u. CrepeoxumMusi NPUCOEAUHEHUS
rajioreHa v THAPOKCHINPOBaHus nepkucioramu mo Barwepy (KMnOy).

®dymapoBas U MaJI€MHOBAs! KUCIIOTHI.

AueTtuneH1ukapOoHOBasi KUCIIOTA.

AMuHOKHUCTOTEI. OCHOBHBIE METOJBI CHHTE3a aMHUHOKHCIOT. MeToasl n30upaTearHOTO
BBEJICHUS U YAAJIECHUS 3alIUTHBIX IPyHI. MeTobl coO3aHus NENTHIHOM CBSI3H.

19. Xunonwi

ITonyyenune o u n6eHzo M HapToXMHOHOB. CBONCTBA XMHOHOB: IMOJYYE€HHE MOHO U
JTUOKCUMOB, TIPUCOEIMHEHUE XJIOPUCTOTO BOJOPO/Ia, aHWIMHA, YKCYCHOTO aHTUJIpHIA, CIIUPTOB,
peakiums ¢ aueHamu. CONOCTABIEHHWE CBOMCTB XHHOHOB M ¢,PHENpeNeNbHBIX KETOHOB.
BoccranoBnenne XWHOHOB. XJIOpaHWJI, €O HCIIOJIb30BAHME JUIS OKHCIEHHUS U IOJIyueHHE.
Xunruapod. Kowmmekcel ¢ mepeHocom 3apsaga  (KII3). Cemuxunonsl. Ilonstne 00
aHUOHpaAuKaiax. [ MIPOXMHOH KaK MHTUOMTOP CBOOOAHOPAIUKAIBHBIX PEaKIHi. AHTPaXHUHOH:
MIOJIyYEHUE, NIPEACTABIEHUE O CBOMCTBAX U IPUMEHEHHUE. ATTM3apHH.



20. Humpocoeounenusn

Hutpoankanel. MeTonasl cHHTE3a W3 QJIKWITAJOTEHUIOB (aMOMACHTHBIM XapaKTep
HUTPUTHOHA), HUTpoBaHHe ankaHoB 1o KownoBanoBy. Crtpoenue nHutporpynmnsl. CBoiicTBa
HUTPOAJIKAHOB: KHCIOTHOCTh M TayTOMEpHsl HUTPOAJIKAHOB, pEaKUUU HUTPOAIKAHOB C
A30THCTOM KHCJIOTOW, TalloTeHaMH, KOHJEHCAIUs C KapOOHWIHLHBIMH COCIMHEHUSMHU,
BOCCTAHOBJICHHE B aMUHBI. TayToMepus HUTPOAIKAHOB.

Apomarnyeckue HUTPOCOSAMHCHHs. BoccTaHOBIIGHWE HUTPOAPEHOB B KHCIOH W
mienouHoit  cpepe.  [IpomexyTouHble  HPOAYKTHI ~ BOCCTAHOBJIGHHUS  HUTPOTPYIIIBI
(HUTPO30COEMHEHHUS,  APWITHAPOKCHUIAMUHBI,  a30KCH, a30 W  THIPA30COCAMHCHUS).
bensununoBas neperpynnupoBka. BocctaHoBlieHHE OTHOM HUTPOTPYNIBI B MOJTHMHUTPOAPEHAX.
O6pa3oBaHrEe KOMILIEKCOB C IIEPEHOCOM 3apsija.

21. Amunot

Knaccudpukanus, wu3oMepus, HOMEHKIATypa aMHHOB. MeToAbl  MOJy4YeHUS:
QTKAJTUPOBAaHME aMMHaka W aMuHOB 1o [odmany, ¢ramumuna xamus (I"aGpudiib),
BOCCTAHOBJICHHE a30TCOJICPIKANIUX MMPOU3BOIHBIX KapOOHWUIBHBIX COSAMHCHHNA W KapOOHOBBIX
KHUCIIOT, HHUTPOCOEAMHEHUH, ankuias3uaoB. lleperpymmupoBku ['opmana wu Kypruyca.
BoccranoButenbHoe aMUHHPOBaHUE KapOOHUIILHBIX cOoeAMHEHU. B3auMoaeiicTBue anbaeruion
1 KeTOHOB ¢ (hopmuaTom ammonus (Jlefikapr).

CrpoeHue aMHMHOB, XHMMHYECKHE CBOWCTBAa. AMHHBI Kak oOcHOBaHus. (CpaBHEHHE
OCHOBHBIX CBOMCTB NEpPBUYHBIX, BTOPHUYHBIX, TPETUYHBIX anu(paTHUYECKHUX U apOMATHUECKUX
aMUHOB. BimsHHME HAa OCHOBHOCTHP aMHHOB 3aMECTUTEJICH B apOMaTHYCCKOM  sjpe.
AJKUIMpPOBAaHUE M  AalWJIUPOBAaHWE aMHUHOB. TEepMHUECKOE Ppa3lIoKEHHE THAPOKCUIOB
terpaankuiaammonus o ['opmany. UnenTudukanus u pa3ieicHue NePBHYHBIX, BTOPUYHBIX U
TPETUYHBIX AMHHOB C IOMOIIIbIO OeH30iIcynbdoxiopuaa (mpoda XuHncoepra).

B3aumopeiicTBue  MEpPBUYHBIX, BTOPUYHBIX W TPETUYHBIX  AMH(PATHUECKUX U
apoOMaTHYECKHX aMHUHOB C a30THCTOM KHUCIOTOW. OKHCIEHHE W TaJOTeHHUPOBAHUE AMHUHOB.
Peaknuu 251eKTpOQMIIBHOTO 3aMeIIeHUs B OCH30JIBHOM SJIpe apOMaTHYECKHX aMHHOB, 3alllUTa
AMUHOTPYTIIIBL.

22. luazocoeounenusn

OOmme mpenctaBieHuss 00 anmudaTUYecKUX — JMA30COeAMHEHusX. Jluasomeras,
JINa30yKCYCHBIN ¢up, ¢.AMa30KapOOHUIIbHBIE COETUHEHUSI.

Apomarnyeckue — JAMa3ocOoeAMHEHHUs.  Peakuuu — OUa30TUpOBaHMA ~ IEPBUYHBIX
apOMAaTUYECKUX aMHHOB. YCIIOBHS JWA30THPOBAaHUS B 3aBHCHMOCTH OT CTPOCHHS aMHUHA.
MexaHu3M, MpHupojia HUTpOo3upyromiero arenta. CTpoeHne M YCTOHYMBOCTH COJIeH Ha30HMSL.
Kuc1oTHOOCHOBHBIE PaBHOBECHS ¢ y4acTHEM KaTHOHA apeHIMAa30HUSI.

Peakiiun nuazocoelnHEHMH ¢ BBIJCIIEHUEM a30Ta: 3aMEHa JAMa30TrpPYIIbl HA THIPOKCHIL,
raJloTeH, IIMaH, HUTPOTPYIITY U BOJIOPOJ. Peakiuu apuiarpoBaHusi apOMaTHUECKUX COEIUHEHHH
cossimu apenauasonus (I'ombepr).

Peakum muazocoennHeHmid 6e3 BBIIEICHHUS a30Ta: BOCCTAHOBJICHHUE JI0 ApWIITHIPA3HHOB,
azocoueTaHue. A30COYETaHHWE KaK peakuus dJIeKTpopuIbHOrO 3amMerieHus. A30 U
JINa30COCTABIISFOIINE, YCIIOBHE COYETAaHUS C aMUHAMU M (peHOIaMH. A30KpacUTEIH.

23. I'emepoyuxnuueckue coeOuHenus

Knaccudukarus rereponukioB, HOMEHKIATYpA.

IIamuunennvle apomamuyeckue 2emepoyuxivl ¢ OOHUM 2emepoamomom. Dypan,
muoghen, nuppon. Cunre3 u3 1,4nukapOoHmibHbIX coenuHeHuil (Ilaans Kuopp), cunTes
nupposioB 1o Kuoppy, B3aumuble mnepexonsl (peakuus HOpbeBa). ApOMaTHYHOCTS.
MonekymsipHble  TOPOUTANM  TSTHWICHHBIX  apOMATHYECKHX  TETEPOIHKIOB C  OJHHUM
rerepoaToMoM. Peaknuu »1eKTpOMIBHOTO 3aMEIleHUs] B MATHWICHHBIX apOMaTHUECKUX
TeTepPOIMKIAX:  HUTPOBaHWE, CyJIb(QUPOBaHHWE, TAJOTEHHUPOBAaHWE,  (OPMIIIMPOBAHHE,
arunupoBanue. OpHeHTanMs >IeKTPOGMIBHOTO 3aMelleHus. Peakiuu, XapakTepusyloliue
¢bypaH Kak queH.



Hnoon. CuHTe3 NPOU3BOAHBIX HHAONA W3 (QeHwIrgapasuHa U KeToHoB (Dumiep).
Peakiun 21eKTpoUIBHOrO 3aMelICHHsT B INUPPOJBHOM KOJIBLE MHJOJA: HUTPOBaHME,
dbopMHIITUpOBaHKE, TATOTCHUPOBAHHE.

Llecmuunennvie apomamuyeckue 2emepoyuKivbl ¢ OOHUM 2emepoamomom. llupuoun,
XuHOMUH u u3oxuronux. CUHTE3 XMHOJIMHA U 3aMEILEHHBIX XMHOJIMHOB U3 aHWINHOB 110 Ckpayiy
u Jlebuepy Mwuiepy. ApoMaTHYHOCTh MUPHIMHA, MOJIEKYJSIPHbIE TOPOMTAIM MNUPHIUHA.
[TupuavH M XMHOJIMH KaK OCHOBaHMS. Peaknuy nupuavHa U XMHOJIMHA C aIKWITaJIOr€HHUIaMU.
OxucreHue u BOCCTAaHOBJIEHHE NUPUANHA U XUHOJIMHA. Peakiuyu 31eKTpouiibHOTO 3aMelleHus
B MMUPHUIMHE U XUHOJHMHE: HUTPOBaHHE, CylbdupoBanue, rajorennposanre. NOKHCh THpUANHA
U XMHOJIMHA M MX UCIOJb30BAHUE B peakluy HUTpoBaHus. HykneopuibHoe 3amelnieHne aToMOB
BOJIOpOJIa B MHPUAMHE M XHHOJIMHE B peakiusx ¢ amuaom Harpus (YuunbabunH) u
GeHnwyunTHEM. AKTHMBAaLlMsS METWIBHOW Tpynmnsl B 2 M 4METWINUPUIAMHAX U XMHOJIMHAX.
2MeTtunnupuauHbl U XUHOJMHBI KaK METUJICHOBbIE KOMIIOHEHThl B KOHJIEHCALUAX C
JIbJICTUAAMHU.

24. Amunokuciomol, nenmuovl u 0eaKu

Homenknarypa aMuHOKUCIOT. [IprpoiHbIe aMHHOKUCIIOTHI. XUPATbHOCTh AMUHOKHCIIOT,
o0Opa3yrommx MpoTeHHbl. KHCIOTHOOCHOBHBIC CBOWMCTBA, aM(OTEPHOCTh AMHHOKHUCIIOT.
N3osnextpuyeckas Touka. CHHTE3BI (taMUHOKHCIIOT M pa3/IelICHUE paleMudecKux Gopm.

CBoiicTBa aMHHOKHCIIOT: [0 AMHHOTPYIINE, KaPOOKCHITY, OKUCIICHUE aMUHOKHCIIOT.

Homenknarypa mnentuzoB. OCHOBHBIE NPUHIUIBI CHHTE3a IOJUIENITUAOB; 3aIIUTa
AMUHOTPYIIIBI U aKTHBAIUS KapOOKCUIBLHOU rpynnbl. TBepaodasHelii cuaTe3 nentuaoB. Oo0Ime
IPHUHIIMITBI OIPECIICHUs CTPOCHUS NENTHIO0B U OenkoB. [lepBuuHas, BTOPUYHAS M TPETHYHAS
cTpykTypa 6enkoB. [lonsatue o pepMeHTax U GepPMEHTATUBHOM KaTaJIH3e.

25. Yeneeoowt

Momnocaxapuower u noaucaxapuowvt. Knaccupukamuss U CTEPEOXHUMHST MOHOCAXapHJIOB.
Anb103bl (aNIBAOTPEO3bl, ABAONEHTO3bl, AJIbJOTeKCO3bl) U KeTo3bl. CTepeoXxumus anblo3 U
kero3 B mpoekuusax dumepa. [{uknnueckue nomyaneranyd ajlbIOreKCO3 — IIIOKOINHMPAHO3bl U
rmokodypanossl. & u PArOMeps. ®opmyns Xeyopca IS aHOMEPHBIX MOHOCAXapHUIOB.
Tayromepusi LIMKJIMYECKUX M OTKPBITHIX (OPM B pacTBOpPAax MOHOCAXapuIOB, MyTapoTalus
rimoko3bl.  KoHnpopmaumu nupaHozHoro 1ukia. Peakumm MoHocaxapunoB. [lomydyenue
TJIMKO3HUI0B KaKk 0c000M (opMbl IUKINUECKUX aneraned. CHHTE3 MPOCTBIX U CIOKHBIX 3(PUPOB
MOHOcaxapuaoB. OKHUCIEHHE ainbl03 A0 AJIbJOHOBBIX KHCIOT, JIAKTOHM3ALUs ajbJOHOBBIX
kucioT. McuepnbiBaroiiee OKHUCIEHHWE MOHOCAXapHI0B HOIHOM KucioTor. (OOpa3oBaHue
03a30HOB IPU B3aMMOAEUCTBUM C (GeHunruapaznHoM. CHHTe3 MoHocaxapuJoB mno Kunmanu
Oumepy u aerpagamnus no Bomo Pyddy.

Hucaxapunapl (0n03bl): ManbTo3a, LEI00MO03a, J1aKTo3a, caxaposa. [lommcaxapusl
LEJUII0JI03a ¥ KpaxMall.

Hyxneunosvie xuciomvl. HyKI€eMHOBBIE OCHOBAaHHS, HYKJIECO3MIbl M HYKJIECOTHBI.
Ilepnunas crpykrypa JHK w PHK. Hykmeormmneni cocra JIHK wm PHK. Bropnunas
crpykrypa IHK. buonorunueckas ¢pynkuus JJHK. Buast PHK u ee pons B cunTe3e Oenka.

26. DuzuuecKkue u PuzuKoO-xumMuiecKue Memoobl UCC1e006aAHUSA 8 OPZAHUYECKOU XUMUU

Wndpakpacuas cnexrpockonus. [Ipupona MK crekTpoB, crnocoObl X H300paxeHus,
XapaKTEPUCTUYECKNE YaCTOTHI TOTJIOIIECHHUS.

OnexTpoHHas crnekrpockonus. Ilpupona crekTpoB, TUIBI 3JIEKTPOHHBIX MEPEXOAOB, MX
DHEepreTHYecKue XapakTepucTtuku. lloHATHEe O XpPOMOQOPHBIX TIPYNIUPOBKAX, CIOCOO
u3o00paxkenust YO criekTpos.

CnexTpsl IPOTOHHOTO MAarHUTHOTO pe3oHaHca. [Ipupona, OCHOBHBIE XapaKTEPUCTHKH:
XUMUYECKUM CIBUT, MHTEHCUBHOCTb, MYJIBbTUILIETHOCTh CHUTHAJIOB IPOTOHOB; CIIMH-CIIMHOBOE
B3aNMOJICHCTBHE.

Macc-cniekrpomerpusi. OCHOBHBIE IPUHLIMIIBI, MOJIEKYJIIPHBIM MOH, U30TOIHBIA COCTaB
MOHOB, OCHOBHBIE ITyTH (pparMeHTalMU BaXKHEUIITUX KJIACCOB OPraHUYECKUX COETMHEHUH.



3. Kpurepuu oneHky 3HAHUI MPETEHIEHTOB HA MOCTYIJIEHHE B ACIMPAHTYPY
HNOC YpO PAH no nucuuminde «Opranudeckast XuMus»

OneHka 3HaHMM NOCTYNAIOIIUX HPOM3BOIUTCA IO MATUOAUIBHOW IIKale COIJIACHO
KPUTEPHSIM, IPUBEIACHHBIM B Ta0OIH1IE:

OneHka Kpurepuu
Otan4Ho 1. OTBeThl Ha TOCTABJICHHBIE BOMPOCHI M3JIAraloTCs JIOTHYHO,
MOCJIEZIOBATEIBHO U HE TPEOYIOT JOMOIHUTEIBHBIX MOSICHEHUH.
2. JleMOHCTpHpYIOTCS TITyOOKHE 3HAHUS 110 TUCIHUILIHHE.
3. Jenatorcs 000CHOBaHHbBIE BBIBOIBI.
4, OtBer CaMOCTOSTCIbHBIN, HCIIOJIB3YIOTCA 3HAHUS,
pHUOOpETEHHBIE PaHee.
o. Jlanbl cuepnbIBaloye ONpeIeICHUs OCHOBHBIX TOHSATHUH.
Xoporio 1. OTBeThl Ha TMOCTaBJICHHBIE BOINPOCHI JAIOTCS YBEPEHHO H
MOCJIeI0BATEIIBHO.
2. JleMoHCTpHpYyeTCs YMEHHE aHAIM3UPOBaTh MaTepuai, HO He
BCE BBIBOJABI HOCSAT AapryMEHTHPOBAHHBIM W JOKa3aTeIbHBIN
Xapakrep.
3. Martepuan u3naraetcsi B OCHOBHOM ITPABWIIBHO, HO TPEOYIOTCS
JIOTIOJTHUTEIbHBIE YTOUHEHUS.
4, Jlommyckatorcss HEOONBITNE HETOYHOCTH TIPU BBIBOJAX U
oTpeieNICHUH MOHSATHI.
Y 10BAETBOPUTETHEHO 1. Homyckatorcs HapyIICHUs B MOCJIeI0BATEIILHOCTH
W3II0KEHHUS MaTepuaa Mpu OTBETE.
2. JleMoHCTpHUpYETCSl TOBEPXHOCTHOE 3HAHUE TUCIUTIINHBL.
3. HmeroTcs 3aTpyJHEHHSI C BHIBOIAMU.
4, OrnpenenieHusi TOHSATUN JAIOTCST HE YETKO, C OONBIIMMHU
HETOYHOCTSMH.
Heynosnersoputensuo | 1. Marepuan wu3naraeTcs HEINOCIeI0BaTeIbHO, COUBYMBO, HE
MPEACTABIISIET ONPEACICHHON CUCTEMbI 3HAHUM 1O JUCIUIIINHE.
2. OTBeT HE OTpaXKaET COJICPIKAHUE BOIIPOCA.
3. He natorcs oTBETHI Ha YTOUHSIOLIME BOITPOCHI KOMUCCHUHU.
4. Jlonyckatorcs rpyOble omiOKN B ONPEIeIeHUH TOHSTHH.
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ApXUBBI TIOJIHOTEKCTOBBIX JKYPHAJIOB Ha CaiiTeé HAyYHOH OSIEKTPOHHOH OHUOIMOTEKH
(http://elibrary.ru)
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