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Henbto mpuema u 00yyeHHs B aCMPAHTYpeE MO CreNuaIbHOCTH “OpraHudeckasi XuMus”’ sBISETCS
IOJrOTOBKA MpernojaBareieil 1 HaydHbIX paOOTHUKOB BbICIIECH KBaTM(DPUKALNU, UMEIOIINX HaBBIKU
YTEHUS JIGKIIMM MO OPraHWYEeCKOH M OMOOpraHWYecKOW XHMMHUH, MPOBEICHHUS HAa COBPEMEHHOM
YPOBHE COOTBETCTBYIOIIMX HAYUHBIX MCCIIEIOBAHUMN, BKIIIOUAs SKCIIEPUMEHTAJIbHbIE, MMEIOIUX KaK
TEOPETUYECKOE, TAK U NMPUKJIAJHOE 3HAUECHHUE.

OOyueHne B acmUpaHType 3aKaHYMBAETCS TOATOTOBKOM KaHIUAATCKOM JOuccepTaliyd  Ha
aKTyaJlbHyl0 ~ TéMy [0  YKa3aHHOW  CHEUMAJbHOCTM M cJadyed  KaHJUAATCKOIo
sKk3aMeHa(KaHIUIaTCKOr0 MHHUMYMa).

OCHOBHOI LEJbI0 U 321a4aMH Kypca fIBJISAETCH:

[Tonydenne  TEOPETUYECKUXM  NPAKTHYECKUX  3HAHUMIO  OpPraHUYeCKOM  XUMHUHM A
PELIEHUABOIIPOCOB, CBS3aHHBIX C CHHTE30M HOBBIX OPraHMYECKHUX BELIECTB, N3YYEHHEM UX CBOMCTB
W [pPEBpALCHUN, MPAKTUYECKUMH HABbIKAMH BEJICHUS XHMMHYECKOTrO JOKCIEpPHUMEHTa B
OpraHu4eckoil nabopaTopuu, peadu3allMyd Iefieil TOCTaBJICHHBIX B HAY4YHOH Temenepen
aCIIMPaHTOM.

- HUCIOJb30BAaHME 3HAHMW 110 HOMEHKJIAType OpPraHM4eCKUX COEAUHEHMH I HalHuCaHus
MPaBWIbHBIX (OPMYJI W YpaBHEHUH MpeBpallleHud OpraHMYeCKHX COEIWHEHUH, MOJIb30BAHUS
CIIPaBOYHOM MHAYYHOU JIUTEPATYPOU 110 OPraHUYECKON XUMUHU.

- MPOTHO3UPOBAHUE CBOMCTB COEIMHEHUN HAOCHOBE X CTPOCHHS.

- Ha OCHOBE COBPEMEHHBIX HAaYYHBIX JOCTH)KEHUH (HOpPMUPOBAHME CHUCTEMHBIX 3HAHUU
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEN XUMHYECKOT0 TIOBEICHHS] OPraHUYECKUX COCTMHEHHM.

Crnenuajuct (AaCHMpPaHT) MO 3aBepPHIEHUH Y4eObl B ACIMPAHTYPE 10JI2KEeH 3HATH:
- OCHOBBI CTPOCHHUS OPTaHMYECKUX COCAMHECHUU: TEOPHIO CTPOCHUS W BUIBI CTPYKTYpHOU U
IIPOCTPAHCTBEHHOI M30MEPHH; FIEKTPOHHOE CTPOCHHUE aToMa YIiiepojia U aTOMOB-OPTaHOTE€HOB BO
B3aMMOCBSI3M C UX B3aMMHBIM BIUSHUEM B MOJICKYJIE; MPUHITUIBI CTAOMIM3AIMHA MOJIEKYJI, & TAKKe
CTpOCHHE M CBOWCTBAa pPAJUKAIBHBIX M HMOHHBIX YacTUIl Ha DJJIEKTPOHHOM YpOBHE;, TEOpUHU
KUCIIOTHOCTH W OCHOBHOCTH OPTaHUYECKUX COCIUHEHUH; SJIEKTPOHHBIE MEXAaHU3MBI M CXEMBI
HAIMCaHUs BKHEHIINX XUMHUECKUX peaKkIuii, BKIIoYasi T€ U3 HUX, KOTOPbIE UCCIIEIOBAINCH UM B
KaHIUJATCKON JUCCEPTALIUH.
- Baxwneilimne ¢yHKIMOHAIbHBIE KJIAcChl OPraHWYEeCKHUX COECOUHEHWH, UX TUIOUYHbIE U
cnenupuIecKue XUMUIECKIE CBONCTBA U AJICKTPOHHBIE MEXaHU3MbI COOTBETCTBYIOIIUX PEAKIIHIA.
- CrpoeHue U OCHOBHbIE XMMHYECKHE CBOMCTBA IPYMNI OMOJOTHYECKH 3HAYUMBIX OPraHUYECKHX
COCTMHEHUH - YYACTHUKOB MPOIIECCOB XU3HEACIATEILHOCTH (TeTepoyHKIIMOHAIBHBIX KapOOHOBBIX
KHUCJIOT, METa0OJUTOB, OMOTEHHBIX IOJKMMEPOB, BKJOYasi OENKH, MOJHCaxapubl, HYKJIEHHOBBIE
KHUCTIOTHI, & TAKXKE JTUTTUIBI.
- CTpoeHHne U OCHOBHBIE XMMHUYECKHE CBOMCTBA TPYII COCAUHEHUN PACTUTEIHHOTO U KUBOTHOTO
MPOUCXOXKICHUS - TEPIICHOB, CTEPOUIOB, ATKAIOUIOB U UX CHHTETHYECKUX aHAJIOTOB.
- CtpoeHue, pU3NYECKUE U XUMUYECKHUE CBOMCTBA OMOOJIMMEPOB.
- NHopmanmoHHbIe BO3MOKHOCTH COBPEMEHHBIX (DM3UKO-XHMHUYECKUX METOIOB HCCICIOBAHUS:
crnektpanbHbiX (Y®-, UK-, [IMP-cnektpockonus), xpomarorpadguueckux (TCX, KX, BOXX),
MaccC-CIeKTPO-(pOTOMETPUYECKOT0 METOJa Y TPaHWIBl HMX HCIOJB30BaHUS B aHAIU3E W
UACHTU(DUKAIIMN OPraHUYECKUX COeTMHEHUH.
- OOmwme mpaBWia M TOPSAOK pPabOTHI B XHMMHUYECKOM Jnaboparopuu. IIpaBuna TeXHUKH
0€30MacHOCTH.

Crnenuajuct (AaCNMpPaHT) A0J/KEH YMETh:
1. Onpenensth NPUHAIICKHOCTh COCTUHEHUN K OMPEEICHHBIM KJaccaMm U TpyIaM Ha OCHOBE
KJIAaCCU(UKALMOHHBIX TPU3HAKOB; COCTABJIATH (OPMYIBI 1O HA3BAHMIO M JaBaTh Ha3BaHHUE IIO
CTPYKTYpHOU popMysie B COOTBETCTBHH ¢ TIpaBmiiaMu HoMeHkiaTypsl MIOTTAK.



2. W3o6paxaTh CTpYKTYpHBIE U CTEpEOXUMHUYECKHE (POPMYIIBI COCTUHEHHUM, ONMPEACIATh BHIbI
CTEPEOU30MEPOB.

3. Ompenenars XapakTep pacmpeeseHus 3JeKTPOHHOH IIIOTHOCTH B CTATUYECKOM COCTOSHUH C
y4€TOM JEUCTBUS MHIYKTUBHBIX M ME30MEpHBIX 3()()EKTOB M BBIABIATh HAIUYUE B MOJIEKYJIE
ANEKTPOPUIBHBIX H/UITH HYKJICO(PHUIBHBIX PEaKIIMOHHBIX [IEHTPOB.

4. OnucelBaTh MEXaHU3MBI JIEKTPOPHUIBLHOIO U HYKJICO(PUIBHOIO IPUCOEIUHEHUS U 3aMEIlEeHUS,
a TakkKe SJIMMHUHUPOBAHMS, ANbIOJBHOM M CI0XXHO3(UPHON KOHJEHcAaluii B oOlieM BUIEe U
IIPUMEHHUTEIBHO K KOHKPETHBIM PEAKIIUAM.

5. IlpencraBnsaTe B 00mIEM BHAE M JUIsI KOHKPETHBIX COEAMHEHHH XMMHUYECKYIO OCHOBY (CYTb)
KETO-€HOJIbHOM, JJAKTUM-JITAKTAMHOM U KOJIbYATO-LIEMTHON TayTOMEPHH.

6. CocTaBnsATh ONTUMAIBHBIC NMYTH CHHTE3a 3a/laHHBIX OPTaHUYECKUX COCAMHEHHUH M BHIOMpPATH
palMOHaIbHBIE MOAXOJAbl K MAEGHTH()HUKALMKM C IOMOIIBIO KOMIUIEKCAa (PU3MKO-XUMUYECKUX
METOO0B. BblaensaTh, 0UnIIaTh 1 UACHTU(UIIMPOBATECUHTE3NPOBAHHBIEUMBEILIECTBA.

7. DKCIEPUMEHTAJIBHO ONpPENEeNATh HAINYME ONpPENeNEHHBIX BUJIOB (DYHKIMOHAIBHBIX TPYMHN U
cneunuyeckux GparMeHTOB B MOJIEKYJI€ C TOMOIIBIO0 KaYeCTBEHHBIX PEAKIIHHA.

8. CraBuTh mpOCTON Y4eOHO-UCCIIENOBATEILCKHI OKCIIEPUMEHT Ha OCHOBE OBJIQJICHHS
OCHOBHBIMH NPUEMAMU TEXHUKHU Pa0bOT B J1a00OpaTOprH, BHITOIHATH PACUEThI, COCTABISATH OTUYETHI U
pedepatsl mo paboTe, OJIb30BATHCS CIIPABOYHBIM MAaTEPHATIOM.

9. CamocTosTenbHO padoTaTh C XUMHUYECKOW JHMTEPaTypod: BECTH IOUCK, B TOM YHCIE U B
HnTtepHere, a Takke B Ipyrux 0a3ax JaHHBIX, IPEBpALaTh IPOYUTAHHOE B CPEACTBO /IS PELICHUS
TUIOBBIX 3a7a4, paboTaTh C TAOIUYHBIM U TpapUIECKIM MaTEPHATIOM.

CrneuuaaucT 10/2KeH HMeTh HABBIKH H BJIA/1€Th:
- 3HaHUSMHU TI0 HOMEHKJIAType, M30MEPUU U CTPOCHUIO OPTaHWYECKHX BEIIECTB M 3aBHCHMOCTH
CBOWCTB OT IPUPOABI (PYHKIIMOHAIBHOW TPYMIIBI, 3JIEKTPOHHOIO M MPOCTPAHCTBEHHOTO CTPOCHUS
OpPTraHUYeCKOTO BEIECTBA;
- IPUEMaMHUTEXHHUKH paboT B OpraHuvecKoil madbopaTopuu;
- METOJIJaMH TTIOMCKa HeOOXOMMOM y4eOHON U Hay9HOU WH(OpMAITUH.

CrnenuanucTaoKkeHMMeTbIIpeAcTABIeHHe:
1. O cnemuduueckoit wmupopmaruBHoctH Xxpomatorpapuueckux (TCX, KX, BIXX) u
cnektpanbHbIX (Y ®-, UK-, [IMP-cnekTpocKomnus) METOI0B B MPUMEHEHHUH UX JUTSl HACHTH(UKAIINH
Y aHAJIM3a OPTaHNYECKUX COCAMHCHHIA.
2. O ponau CTEPEOXUMHUYECKOTO CTPOEHHUS OPraHUYeCKHX COCAMHEHWH B MPOSIBICHUU
OMOJOTUYECKON aKTUBHOCTH.
3. OO OCHOBHBIX MyTSIX OMOTEHE3a PUPOIHBIX OMOJIOTUUECKH 3HAYUMBIX BEIIIECTB.

Pasznea |I.

3aKOHOMEPHOCTH CTPOEHHS U PEAKIMOHHOTIO NMOBeIeHUSI OPraHUYeCKNX COeTUHEHHN
1. XumMuveckas cBsi3b U CTPOEHNE OPraHUYECKUX COeIMHEHM I
CoBpeMeHHbIE NPEACTABIEHUS O NMPUPOAEC XMMHUYECKOM CBA3H. DJIEKTPOHHBIE IPEICTABICHUS O
pupojie cBsizei. TUIBI CBA3eH B OpraHnYecKkoi XumMuu. [ mOpuausamust aToMoB yriepoja U a3oTa.
DneKTpoHHBIE AP HEKTHI. DIEKTPOOTPUIATEILHOCTh aTOMOB U TPYIIII.
OcHOBHBIE TIOJIOKEHUSI KBAHTOBOM XUMHUH. ATOMHbBIE 1 MOJIEKYJISIpHbIE OPOUTANIN.G- U T-CBSI3U.
HpOCTpaHCTBeHHOG CTPOCHUC STUJIICHOBBLIX WU NUCHOBBLIX CHCTCM. HOMGHK.HaTypa TCOMCTPHUUICCKUX
uzomepoB. KoHndopmarus 1MeHOB U TPUEHOB.
OHaHTHOMEpUSA. ACUMMETpUS U  XUpPaIbHOCTh. HOMEHKIaTypa ONTHYECKMX AHTHUIIOJOB.
OnTHyeckasi YUCTOTA U METOBI €€ OIPeICICHHUSL.



2. O01mMe NPUHIUIBI PEAKIUOHHON CIIOCOOHOCTH

Knaccudukanmst peakiuii mo Tumy oOpa3oBaHUs U pa3pbiBa CBI3€H B JTUMUTHPYIOIICH CTaIuH, IO
TUITYy peareHTa 1 1Mo COOTHOIICHHUIO YKCIIa MOJICKYJ pEareHTOB U MPOJIYKTOB.

Mexdaznsiii katanu3. Kpayn-a¢upsl. [loHsTHE 0 CynpaMOiIeKyIsIpHONH XUMUH.

OcCHOBHBIE THITBI UHTEPMEINATOB.

KapGenuneBrbie noHbI (KapOoKaTHOHBI). ['eHeparus kapOOKaTHOHOB B pacTBOpax M B razoBoi (asze.
BrnusiHue CTpYKTYypHBIX U COJBBATAIMOHHBIX (DAKTOPOB HA CTAOMILHOCTH KapOokaTHoHOB. CTpoe-
Hue KapOokaTnoHOB. OCHOBHBIE THUIIBI PEaKIMi KapOOKATHOHOB M OOJACTH MX CHUHTETHYECKOIO
UCIIOJIb30BaHU.

Kap6annonst u CH-kucnotel. BnumsitHue cTpykTypHBIX U 3P (HEKTOB cpelbl Ha CTAOMIM3AIIUIO
kapO6aHnnoHoB. OCHOBHBIC peakINK KapOAaHMOHOB, aHMOHHBIE TMEPErpyMIMUPOBKA. AMOUJICHTHBIE U
nojujeHTHbe aHuoHbL. KapOensl. Meroapl reHepanuu KapOEHOB M HCIIOJIB30BAaHME UX B
OpraHHYECKOM cHHTe3e. HUTpeHbl, HX TeHepalus, CTPOSHUE U CBOHCTBA.

CBoOonHBIE pajguKaidbl U HOH-paguKaibl. MeToIbl TEHEPUpPOBAHUS PAIUKAIOB. DJIEKTPOHHOE
CTpoeHHEe W (AKTOpPHI CTAOWIM3AIMU CBOOOJHBIX PaTUKanoB. THUNBI CTAOMIBHBIX CBOOOIHBIX
paaukanoB. Komruiekcsl ¢ mepeHocoMm 3apsja.

3. OcHOBHBIE THIIBI OPrAHUYECKUX PeAKIUIl U UX MeXaHU3MbI

HyxneodunpHoe 3amenienne B amudarndeckoM psgy. Mexanusmbel Syl m Sn2, cMmeniaHHbIH
MOHHO-TIApHBIM MeXaHu3M. BiusHue CTpyKTypbl cyOcTpaTa M TOJSPHOCTH PAcTBOPHUTENS Ha
CKOPOCTH M MEXAHU3M PEAKILIUHU.

HyxneodpunpHoe 3aMelieHre Mpu KpaTHOM yIIIepo-yIJIEpOAHOW CBSI3M M B apOMaTUUYECKOM SIJIPE.
TunuyHble MeXaHU3Mbl HYKICO(DUILHOTO 3aMelleHHs Y SP>-THOPHMAHOTO aToOMa yIiepoja.
BununpHbl KaTHOH. MOHO- M OMMOIIEKYJSIpHBIE MPOLECCHl HYKICO(PHUILHOTO 3aMelIeHHs B
apomatuyeckoM  psny. HykneopwibHoe —3amenieHHMe B HHUTPOIPOU3BOAHBIX  OeH30I1a.
HyxneodpunsHoe 3amenieHne Bogopoaa (BukaprosHoe 3amenienue). Kommiekce Meiizenxeiimepa.
HyxiieodunpHoe 3amenieHre B apoMaTH4eCKUX TeTepOLUKIIaX.

DnekTpoduiabHOE 3aMeIeHHe y aroMa yriepoga. Mexanusmbl 3amernenust Sgl, Sg2, Skl.
HyxneopunpHblil KaTanus3 3ieKTpo(UIBHOTO 3aMelleHus. BimsHue cTpykTypsl cyOcTpara u
3 deKToB cpenpl Ha CKOPOCTh M HAMpAaBICHHE DPEaKIUid. 3aMmelieHre y oJedHUHOBOrO aroma
yriepojia U B apOMaTH4eCKOM KoJblle. I eHeprupoBaHue 31eKTpO(UIbHBIX peareHTOB.

Peakiun snumuHUpOBaHus (OTHIETJICHHS ). MeXaHU3Mbl T€TEPOIMTUYECKOT0 duMuHupoBanus El
u E2. CrepeosnekTpoHHble TpeOOBaHMS M CTepeocneuu(uIHOCTh NpH E2-31MMUHUPOBAHHH.
[TpucoearHeHne MO KPaTHBIM YIJIEPOI-YIJIEPOIHBIM CBS3SIM. DNEKTpO(PUIbHOE NPUCOECTUHEHHE.
[IpucoenuHenne K CONpsDKEHHBIM — cucreMaMm. KaTHOHHas mojuMepus3anus — ojie(uHOB.
HyxneopunsHoe npucoenuHenue mo kpatHeiM cBsa3sM C=C. MexanusMm mnponecca. Brimsaue
CTPYKTYphl HykJIeoduna, cyocrpata u 3PQPEKTOB Cpelbl Ha CKOPOCTh M HAMPABICHUE PEAKIIHH.
Peakius Muxanis. AHHOHHAS IMOJTMMEPHU3aUs 0JIeUHOB.

HyxneodunpHoe npucoeanHenne K KapOOHWIBLHON TpyIIe: TPUCOSTUHEHNE OCHOBAHUH, BKITIOYAs
KapOaHWOHBI, METAJUIOPTAaHUYECKUX coenuHeHnid. Peakiius Aapu. KuCIOTHBIN 1 OCHOBHOM KaTalin3
NpUCcOeANHECHUS. EHONM3amus ambIeruJoB M KETOHOB. MexaHu3Mm sTepudukaiuy KUCIOT U
nonyueHue areraneil. Konnencanuu kapOOHMIBHBIX COEIUHEHHM, KapOOHOBBIX KHCIOT U HX
npou3BOIHBIX. HykneohunpHoe MPUCOSAMHEHNE K allb]l- U KETUMHUHAM U KapOOHHUIT-UMMOHHUEBBIM
noHaMm (peakius MaHHuxa).

[leperpynmupoBkn B KapOOKaTHOHHBIX HHTepMenuarax. Kiaccupukanus meperpynmnupoBOK:
MUHAKOJIMHOBAsE M PETPONMHAKOJIMHOBasA, meperpynnupoBka JlempsHosa. IleperpynnupoBka
Barnepa—Meiiepseiina. IleperpynmnupoBku ¢ murpanueit k aromy asora (I'opmana, Kypimyca,
bexmana). Peaknus baliepa—Bumurepa.

1,3-aumnosnspHOe HUKIONPHUCOETNHEHHE.



JIBOWCTBEHHAs peakIMOHHAasi CIIOCOOHOCTh M TayTOMEpHUs OpraHuvecKkux coeauHeHuil. Kero-
€HOJIbHOEC paBHOBecue. HUTpocOoenIMHEHUS M HUTPOHOBBIE KHUCJIOTBHI, HHUTPO3OCOCIAMHEHUA H
OKCHUMBI. MeTaioTponusi.

Il. CuHTeTHYeCKHE MEeTObl B OPraHUYECKOii XMMHHI U XMMHYeCKHe CBOWCTBA coeTMHEeHN
1. AakaHbl
Metoapl cuHTE3a: TUAPUPOBAHKUE HETIPEIEIbHBIX YIIIEBOIOPOJIOB, JIEKTPOIMN3 COJIeH KapOOHOBBIX
kuciot  (Kompbe),  BoccTaHOBICHHME  KApOOHWJIBHBIX  COCIWHECHMM.Peaknmm — amkaHoB:
raJloreHUpoBaHue,  cyiboxyiopupoBanue. CeNeKTUBHOCTh  PaJUKAIbHBIX  peakiuid Hu
OTHOCHUTEJIbHAs CTAOUIILHOCTD ATKUJIbHBIX PaJUKAIIOB.
HHKHO&HK&HBI. MGTO,Z[BI CHUHTC3a U CTPOCHHUC LUKIIOIPOIIAHOB, L[I/IKJ'IO6YTaHOB, IIUKIIOIICHTAHOB U
uKiorekcanoB.CHHTE3 COEAMHEHUN CO CPEHUM pa3MepoM IMKJa (allMJIOMHOBAs KOHJEHCAIUs).
Tuner HAIIPAKCHHUA B HUKIIOAJIKAHAX W HUX MNOAPA3JCJICHUC HAa MAJIbIC, CPCAHUC W MAKPOIUKIIBI.
KonpopmannonHslii aHanu3 HUKIOT€KCaHa, MOHO- U TU3aMEUICHHBIX ITUKJIOTEeKCAaHOB; aKCUaJIbHbIE
U SKBaTOpUANbHBIEC CBS3U. BrnusHue KoH()OPMAIIMOHHOTO MOJIO0KEHUS! (PYHKIMOHATIBHBIX TPYI Ha
UX PEaKIUOHHYIO CIIOCOOHOCTh B pSAY MNPOU3BOAHBIX LHUKIOTEKCaHa Ha MpUMEpe peakiuii
3aMCIICHUA, OTIICIIVICHUA U OKUCIICHU .

2. AJIKeHBbI

MeTtoapl cHHTE3a: 2ITMMUHUPOBAHUE TAIOTEHOBOIOPOIOB U3 AJIKWITAJIOTEHUIOB, BOJBI U3 CIIUPTOB.
CuHTe3 aJKeHOB U3 YETBEPTHUYHBIX aMMOHHUEBBIX conel (['odpman), N-okuceil TpeTHUHBIX aMUHOB
(Koym). CtepeoceneKTHBHOE BOCCTAaHOBJICHHUE AJIKUHOB.

Peaxiuu ankeHoB: anekTpoduibHOE pucoeanHenue. [Iporeccsl, comyrerByronme Ade-peakiusam:
COIIPSKCHHOE IPUCOEAUHEHNE, THAPUIHBIEC U AJIKWIIBHBIE MUTPALIHH.

PanukanbHble peakiuy aJKEeHOB: IPUCOESTUHEHNE OPOMHUCTOTO BoZopoaa o Xaparry. [Tonmumepsr

3. AJIKHHBI

Metonpl CcHHTE3a: OTIICTUICHHE TaJIOT€HOBOJOPOJOB W3  JAUTAJOTCHHUZIOB. Y CIOKHEHHE
yrnepozmoro CKECJICTA aAJIKMHOB: peaKL[I/II/I AlICTUJIICHU 0B HanI/ISI n MCEIU, MaFHHﬁOpFaHI/I‘ICCKHX
MPOU3BOJHBIX aNKWHOB. KoHaeHcanus ankuHOB-1 ¢ ketoHamu W anmpaeruaamu  (DaBopckuid,
Penme).

Peakiuu ankunoB. ["anorenupoBanme, ruaporajioreHupoanue, ruapatamnus (Kyuepos). Anerumnen-
ajieHoBas usoMmepuzanus. CMenieHre TpOHOM CBSI3U B TEPMUHAIBHOE TIOJIOKEHUE.

4. AlIKagueHbl

Mertoapl cunTesa 1,3-1MeHoB: AeTHAPUPOBAHUE aTKaHOB, CuHTE3 PaBopckoro—Perre.

Peakuuu 1,3-a1€HOB: rajoreHMpoBaHHWE W TUAporajgoreHuposanue, 1,2- u 1,4-npucoenuHeHue.
Peakmus /lunbca—Anbaepa ¢ alkeHaMU U alIKWHAMU, €€ THUIIbI: KapOo-peakiusi, TeTepo-peaKiiusl.
Juensl u aueHOGWIBl. O-XUHOJUMETaHbl B KadecTBe AWEeHOB. Karamus B peaknuu Jlunbca—
Anbnaepa. Crepeoxumusi peakiuu. PermocenekTMBHOCTH [4+2]-IMKIONPUCOECIUHEHUS B Ciydae
HECUMMETPUYHBIX TUEHOB U aueHouioB. Perpo-peaknus unbca—Anbaepa. Ioaumepusanms.
Kayuyku.

5. CnupTsl ¥ ipocThie 3GpUpbI

MGTO,Z[BI CHUHTC3a OJHOATOMHBIX CIIMPTOB: U3 AJIKCHOB, Kap6OHI/IJIBHBIX COGHHHGHHﬁ, CJIOXKHBIX
3(upoB 1 KapOOHOBBIX KUCIIOT.

Peakuuu 0THOATOMHBIX CIIMPTOB: 3aMEIIEHNUE THAPOKCUIIBHON IPYNIBI B CIUPTAX Ha rajoreH (1mox
JIEHCTBUEM TaJOT€HOBOJIOPOJIOB, TaloreHNI0B (pocdopa u xjmopucroro ThoHwna). Jlerumpararus
HOKUCIICHUC MECPBHUYHBIX n BTOPUYHBIX CIIUPTOB. Denowl. HonyquHe )41 CBOICTBA.
®enondopManbaeruanbie cMoibl. [lonruMepusanys U conoauMepu3aus.

Merozpbl CHHTE3a U PEaKLUMU ABYXaTOMHBIX CIIUPTOB. [IMHaKOIMHOBAs NIEperpynnupoBKa.



Mertoap! cuHTE3a MPOCTHIX 3PupoB.Peakiiuu npocThix 3¢UpoB: 00pa3oBaHNE OKCOHHEBBIX COJICH,
pacIieruieHIe KUCIOTaMH.

I'upponepoxcunel. KpayH-3¢upsbl, ux noiydeHue u NIpuMEHEHHE B CHHTE3E.

Oxkcupanpl. CnocoObl  moJydeHHsl. PacKpbITHE OKCHPAHOBOTO IHMKJIA TIOJ  JIEHCTBHEM
ANIEKTPOPUIIBHBIX M HYKJICO(PHUIIbHBIX ar€HTOB.

6. Anberubl U KETOHBI

MeTopI ONTydeHus anbIETHI0B U KETOHOB. AIIMJIMPOBaHNE U (OPMUITUPOBAHHUE aPEHOB.

Peakiuu anbaeruioB 1 KETOHOB: IPUCOEIUHEHHUE BOJIbI, CIIUPTOB, THOJIOB.

[Tomyuenue OHCYIbGUTHBIX NPOU3BOAHBIX M IHAHTUAPUHOB. B3anMopelcTBue aiabAETUAOB U
KEeTOHOB ¢ wimgamu ¢ocpopa (Buttur) u cepsl. B3ammopelcTBue albIeruaoB U KETOHOB C
a30TUCThIMU OCHOBaHMsAMU. [leperpynnupoBka bekmana. B3aumoaencTBue anbaeruioB U KETOHOB
C METAUIOPraHUYeCKHUMHU COCIUHEHUSIMHU. EHaMUHBI, WX QJIKWIMPOBAHUE U aLUIUPOBAHUE.
ATbIOJIBHO-KPOTOHOBAsI KOHJICHCALMsSI aJbJETHI0B M KETOHOB KaK METOJ  YCJIOKHEHMS
yraepoaHoro ckenera. KoHnaeHcamusi anpAeTUIOB U KETOHOB C MAaJOHOBBIM (DUPOM U JPYTUMH
COCIMHCHUSIMA C AaKTUBHOW MeTwieHoBol rpymnmoi (KHeBeHarenb). AMHUHOMETHIMPOBAHHE
anpaeruioB U keroHoB (Manuux). benzonHoBas konnaeHncauus. KonaeHcamusi ¢ HUTpOaJIKaHAMHU
(AHpu). BoccraHoBieHHe aJbAECTUIAOB M KETOHOB JO CIHUPTOB, PEareéHThl BOCCTAHOBIICHUS.
OkucieHne albJeTuI0B, peareHThl okuciaeHus. OKUCIeHne KeTOHOB HaAKucaoTamu 1o bailiepy—
Bumnurepy.

o, P-HempedenbHbIC aNbIETHABI W KETOHBL. METOIbl TOMy4YeHUS: KOHJEHCAIMH, OKHCIICHUE
QUTWIOBBIX ~ CIUPTOB.  OINOKCUIUPOBAaHUE O, B-HEMpeneiabHbIX  KeTOHOB.  CompsbkeHHOe
MPUCOEANHEHNE CHOISITOB U €HAMHHOB K O , 3-HEeNpeAeNbHbIM allbJieruiaM U ketonaM (Muxasis).
Houopsl u aknentopsl Muxasia. KartamuzaTopsl peakuuu, ee oOpaTUMOCTb. Perpo-peaxiius.
Peakuuu anenupoBaHusl.

JIBolicTBEHHAs peaKIIMOHHAS CTIOCOOHOCTh M TAYTOMEPHS OPTaHUYECKUX COCTUHECHUM.

7. KapOoHOBBIe KMCJIOTHI H X IPOU3BOIHbIE

MeToapl cHHTE3a KHCIOT: OKHCIEHHE MEePBUYHBIX CHOUPTOB U aNbJETHJIOB, AJKEHOB, AJIKUHOB,
ATKWIOEH30JI0B, TUAPOJIA3 HUTPUIOB M APYTUX IMPOU3BOJHBIX KapOOHOBBIX KHCIOT, CHHTE3 Ha
OCHOBE METAJIOPTaHUYECKUX COECAMHEHUN, CHHTE3bl HA OCHOBE MaJIOHOBOT'O 3(Hpa.

Peaknun  kapOOHOBBIX  KHCIOT.METONBI MOMYYCHHS] TMPOM3BOAHBIX KAPOOHOBBIX KHCIOT:
raJIOTeHaHTUIPUIOB, aHTUJIPHUJIOB, CIOXKHBIX 3(UPOB, HUTPUJIOB, aMUJ0B. KeTeHbl, ux moiayyeHue
Y CBOMCTBA.

Peakuuu npous3BOJHBIX KapOOHOBBIX KHUCIOT: B3aUMOJECHCTBHE C HYKICO(PHIBHBIMU peareHTaMu
(Boma, CHUPTH, aMMHaK, AaMHUHBL, METAUIOpPraHUYeCKHe COoeAWHEeHHs). BoccTaHoBIeHHE
TaJIOTEHAaHTHIPUAOB [0 aJbACTUIOB MO PO3eHMYHIy M KOMIUIEKCHBIMH THUIPHUIIAMU METAIIJIOB.
BoccranoBnenue CloXHBIX 3(QUPOB IO CHOUPTOB U aubACTUAOB, HUTPWIOB — JO AMHHOB H
aJbJIETU/I0B KOMITJIEKCHBIMU TUJIPHUJIAMU METaJIoB. MalloHOBasi KUCIOTAa: CHUHTE3bl ¢ MaJOHOBBIM
adupoM, peakuuss Mwuxadsns, koHneHcanuu ¢ anpaerugamu (KueBenarens). CrnoxHoddupHas u
anuaonHOBas KoHAeHcamuu. (OcoOeHHOCTH A(UPOB JABYXOCHOBHBIX KHUCIOT (0Opa3oBaHme
KapOOILMKIIOB) B ATHX peakiusax. CoxkHble 3(UpPhI O-TaTOreHOKUCIIOT B peakuusix Pedopmarckoro.
ATIETOYKCYCHBIN 3(pUp U €ro UCIIOIH30BaHNE B CHHTE3E.

MeTtonsl cuHTE3a O, B-HENPEeAeTbHBIX KapOOHOBBIX KHCIIOT: JETHApaTalus THIPOKCHKUCIOT,
peakuuu KueBenarens, Burtura, [lepkuHa (CHHTE3 KOPUYHBIX KUCIOT). Peakiuu npucoeuHeHUs
10 TBOMHOW CBS3H.



8. CuHTeTH4YecKkoe HCHIOJB30BAHME Ppeakuuil  JJIeKTPOQWIBLHOIO 3aMelleHusi B
apoMaTH4YeCKOM Py

Knaccudukanus peakunii apoMaTH4ecKoro 31eKTpoQHILHOrO 3aMelieHus. BiusHue 3amecturenei
B OCH30JIbHOM KOJIbIIE Ha CKOPOCTh U HaIlpaBJIEHUE AIEKTPOPUIbHOTO 3amenieHus. CoraacoBaHHas
Y HECOIJIaCOBaHHAsi OPUEHTALUS.

HutpoBanue. Hutpyromue areHThl. MexaHus3M peaknuu HUTpoBaHus. HutpoBanue GeH3011a U €ro
3aMerieHHbIXx. HutpoBanue Oudenwmna, HadranuHa, apoMaTHMYecKMX aMHMHOB M (eHoma.
BoccraHoBineHue HUTPO-TPyIIIBI.

l'anorenupoBanue. I'ajorenupyromue areHTbl. MeXaHHW3M TaJlOr€HUPOBAaHUS ApEHOB M HUX
IIPOU3BOHBIX.

CynbspupoBanue. Cynspupytomue areHTsl. [IpeBparienue cynb(orpymnms.

AnkwimpoBanue apeHoB 1no dpunenro-Kpadrey. Ankunmupyromme areHTbl. MexaHu3M pPEakIilvu.
CuHre3 [uapui- U TPHapUIMETAHOB.

AIMIMpPOBAaHUE apEHOB. ANWIMPYIONIUME areHTbl. MexaHu3M peakiuu. PermocenekTUBHOCTH
armupoBanus.  OcoOeHHOCTH — aluiaupoBaHus — (eHonoB,  meperpynmnupoBka — @Dpuca.
®opmunupoBanue no ['arrepmany-Koxy, ['artepmany u BunbscMmeiiepy.

9. HutpocoeauHeHUs 1 AMUHbI

Hurpoankanbel. CuHTEe3 M3 anKwiraioreHuaoB. KHCIOTHOCTP U TayTOMEpHUsi HHUTPOAIKAHOB.
Konzaencanus ¢ kapOoOHMWIbHBIMU coeuHeHUsIMU (AHpH). BoccTaHOBIEHNE B aMUHBI.

MeTo1bl TOTYyYEHUSI aMUHOB: ATKWIMPOBAHME aMMHaKa U aMUHOB 110 ['odmany, pranmummma xamus
(I'abpudb), BOCCTAHOBJIGHHE a30TCOCPIKANTUX TMPOU3BOJIHBIX KapOOHWIBHBIX COCIWHEHHH W
KapOOHOBBIX KUCIIOT, HUTPOCOCAMHEHUH, ankmiazuaos. [leperpynnuposku ['opmana u Kypuunyca.
Peakuyn aMUHOB. AJNIKWJIMPOBAHUE U allUJIMPOBAHHUE.

10.MeToabl CMHTE3a ¥ PeaKIUM APOMATHYECKHUX IeTEPOUUKINYECKUX COeIMHEeHn I
Knaccudpukanus rereporukioB. ApOMaTHYHOCTh MSATH- W MIECTHWICHHBIX TE€TEPOLUKINISCKUX
cucreM. dypan, muppod, THodeH, MUPUIUH, WHIOJ, THPUMHIUH.

[IaTuuieHHbIe TETEPOIUKIIBI C OJHUM TreTepoaroMoM. Peakmuu 31meKTpoHuiIbsHOTrO 3aMEIIeHUs B
MSTHWICHHBIX apOMAaTHYECKUX TeTePOLUKIIax: HUTPOBAaHUE, CYIb(UPOBAHHE, T'aJOrCHUPOBaHUE,
dbopmunmpoBanue, ammposanne. Mamgon. CuHTe3 MpOU3BOAHBIX WHIONA W3 (DEHUITHIpA3UHA U
KeToHOB (Dwurep).

[IlecTuuneHHBIE apOMaTHYECKUE TETEPOIUKIBI C OJHUM TeTepoaroMoM. [IUpUAMH W XUHOJWH.
Peakiuy nupuanHa U XWHOJMHA C alTKWIratoreHuaaMu. OKHUCICHNE U BOCCTAHOBJICHUE TTUPUIIHA
u xuHonuHa. N-okucu mupuauHa U xuHONMMHA. HykieopuinbpHOE 3aMelieHne aToMOB BOJIOpOAa B
NUPUANHE U XWHOJWHE B peaknusax ¢ amuaoM Hatpus (YnunbGabuH) m deHmumTHEM. 2- U 4-
METWIMTHPUIUHBI B XUHOJIMHBI KaK METUJICHOBBIE KOMITOHEHTHI B KOHACHCAIIUSX C allbJACTHUIaMH.

Bonpochsl K BCTYNUTEIbHBIM 3K3aMeHaM B acnupaHTypy B 2024 r.

. CoBpeMeHHbIe MTPEICTABICHHS O IPUPOIE XUMUYECKOH CBA3H.

. DIIEKTPOHHBIE NPEACTABICHUS O IPUPOJIE CBA3EU. THUIBI CBA3EM B OpraHM4ECKON XUMHUH.

. 'mbpuausanus aToMoOB yriepoja U a3oTa.

. DnexTpoHHbIEe 3P PEKTH. DNEKTPOOTPUIATEIBHOCTH aTOMOB U TPYIIIL.

. IIpocTpaHcTBEHHOE CTPOEHUE STUIIEHOBBIX U IMEHOBBIX cucteM. HomeHknaTypa
TFEOMETPUUECKUX U30MEPOB.

. DHaHTHOMEPUS. ACUMMETPHUS U XUPATTbHOCTbD.

. Knaccudukanus peakuuit mo tumy oOpa3oBaHMs W pa3pbiBa CBA3EH B JIMMUTHPYIOIIEH CTaIuH,
10 TUITY peareHTa 1 Mo COOTHOILEHHUIO YUCIIa MOJIEKYJI PEareHTOB U MIPOAYKTOB.

8. OcHoBHbIe THNBI HHTepMeanaToB. KapOenueBbie nonsl (kapOokatuonsl). Kapbanuonst u CH-

KHUCJIOTHI. BiustHue CTpyKTYpHBIX U 3G (HEKTOB Cpe/bl Ha CTA0MIN3AINI0 KapOaHUOHOB.
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9. MeToapl cUHTE3a aIKaHOB: TMJIPUPOBAHUE HENPEAEIBHBIX YIVIEBOAOPOJOB, 3JIEKTPOIMU3 COJIEH

kapOoHOBBIX KUCTOT (Konb0e), BoccTaHOBIIEHNE KapOOHMIBHBIX COCTMHEHUA.

10. Peakuiuu ankaHOB: raJloreHUPOBaHUE, Cylb(hoxiaopupoBanue. CeIeKTUBHOCTh PaluKalbHbBIX

peakuuii ¥ OTHOCUTEJIbHAS CTAOMIIBHOCTh AJIKUIIBHBIX PAIUKAJIOB.

11. [ukyioankaHbl ¥ X MOAPA3/Ie/ICHUE HAa MaJible, CPEAHUE U MaKPOLIMKIIbl. MeToabl CHHTE3a U

CTpOEHHE LIMKJIOMPONAHOB, HUKIOOYTaHOB, IIUKJIONEHTAHOB U IIUKIIOT€KCAHOB.

12. KordopMmaImoHHbIH aHaTH3 IIUKIOTEKCaHa, MOHO- U JIM3aMeIIeHHBIXITUKIIOTEKCAHOB;

aKcuasibHbIE U SKBATOPUAIbHBIE CBSI3U.

13. HyxsieodunpHoe 3amenieHne B anudatuaeckom psay. Mexanusmsl Sn1 u Sn2.

14. Metonasl cunaTe3a ankeHoB. [IpaBuno 3aiinena.

15. DnuMuHEpOBaHKE raJIOT€HOBOIOPOAOB U3 aJIKUITaI0I€HUI0B, BOJbI U3 CIIUPTOB, FAJIOTEHOB U3
nuranoreHankaHoB. CHHTE3 aJIKEHOB M3 YETBEPTUYHBIX aMMOHHUEBBIX coeil (["opman),
BOCCTAHOBJICHHE AJIKUHOB.

16. Peakumu ankeHoB: a5ekTpoduiibHOe ipucoeauuenue. [Ipasuino MapkoBHUKOBA.

17. TeomeTpuueckass nuzomepusi. PanukanabHble peakIMM aJKEHOB: OCOOCHHOCTH MPUCOCTUHEHUS
OpOMUCTOr0 BOAOPO/A 1O Xapamry.

18. 'omonoruueckuii psa ankuHoB. M3oMepus, HOMEHKIIATypa, XUMUYECKHE CBONCTBA AJIKMHOB.

19. Ankunbel. MeToIsl CHHTE3a aJIKAHOB.

20. Peakuuu ankuHoB. ["amorennpoBanue, ruaporaiorenupoBanue, rugparanus (Kyuepos).

21. Peakuuu aueTWsIeHWJOB HATpUS W MEOW, MArHUMOPraHUYECKUX MPOU3BOJHBIX AJIKHWHOB.
Konnencanust ankuHoB-1 ¢ keToHamu u anbaerunamu (Pasopckuii, Pemre).

22. AneruneH-amieHoBas nzoMepuszanus. CMeneHne TpOMHON CBSI3U B TEPMUHAIIBHOE MOJIOKEHHUE.

23. Peaknus [unbca-Anbepa ¢ aikeHaMU U aIKUHAMU.

24. CX0ACTBO M pa3inynue XMMHUYECKUX CBOMCTB aJKEHOB U aJKMHOB.

25. IlpucoennHeHnEe O KPaTHBIM YTIIEPOA-YTICPOIHBIM CBA3M. DIEKTPOPUIbHOE
PUCOEANHEHHUE.

26. Ankaguenbsl. Metonsl cuHTe3a 1,3-1HMEHOB.

27. Peakiuu 1,3-1MeHOB: TaJIOTEHUPOBAHUE U TUAPOTaJIoreHupoBanue, 1,2- u 1,4-npucoeiuHeHue.

28. Ilomumepuzanus. Kayayku.

29. IlpucoenvHEHUE K COMPSIKEHHBIM CHCTEMAM.

30. Peakuus J{unbca—Aubaepa 1 ee TUIIBL: KapOo-peakius, TeTepo-peakuus. JueHs! u
TUEHODUITBI.

31. JIBoiCTBeHHAs1 peaKLIMOHHAsI CIIOCOOHOCTh U TAYTOMEPHUS OPraHNYECKUX COCIUHEHHA.

32. ApoMatuueckoe MeKTPOoPUIHLHOE 3aMEIICHHE.

33. BiusHue 3aMecTuTeNe B OEH30JIbHOM KOJIblIE Ha CKOPOCTh M HAIPaBJICHUE JIEKTPOPHUIHLHOTO
3amenieHus. CoriacoBaHHasi 1 HECOTJIACOBAHHASI OPUEHTALIHUS.

34. DnexTpoduibHOE 3aMelIeHHe Y aToMa yriiepoaa. Mexanusmsl 3amerieHus Sel, Sg2.

35. HutpoBanue. Hutpytomue areHThl. MexaHu3M peaknuu HUTpoBanus. HutpoBanue 6eH3omna u
ero 3amenieHHbIx. CynbpupoBaHue.

36. 3aMeleHre B apOMaTHYECKOM KOJIBIIE.

37. TI'anorenupoBanue. ['amorenupyroniye areHTbl. MeXaHHW3M TajlOTEHUPOBAaHUS apeHOB U HX
MIPOU3BOIHBIX.

38. ALNUITMPOBaHUEAPEHOB. Anunupyroniue arcHTBHI. Mexanusm peakuuu.
PerunocenekTHBHOCTbALIMINPOBAHUSI.

39. AnkunupoBanueapeHoB 1o @puaemnto-Kpadprcy. Ankunupyromnye areHTel. MexaHu3M peakiyy.

40. Kommtekcel Meiizenxeitmepa. HykieodunsHoe 3aMelieHne B apoOMaTHIECKUX TeTePOITMKIIaX.

41. CnupThl, HOMEHKIJIATYpa, KJIaccu(uKanus, U3oMepusl.

42. MeToabl CHHTE3a U PEAKIIMH ABYXaTOMHBIX CIIMPTOB.

43. Peakuiuu 0JHOATOMHBIX CIIUPTOB: 3aMEIIEHUE TUAPOKCUIHLHON IPYIIIBI B COUPTaX Ha raJloreH
(o AeCTBHEM TaJIOT€HOBOIOPOIOB, TAJIOTEHUI0B (hochopa v XJTOPUCTOTO THOHHUIIA).



44. Mertoapl CHHTE3a OJTHOATOMHBIX CITUPTOB: M3 aKEHOB, KAPOOHMILHBIX COSAMHEHHA, CII0KHBIX
3(upoB 1 KapOOHOBBIX KUCIIOT.

45. HykieoduinbHOE IpUCOeIUHEHKE TI0 KpaTHBIM cBsi3siM C=C. Mexanu3m mnporiecca. Bnusaue
CTPYKTYpPHI HyKJIeohuia u cyocrpara v 3QheKToB cpejibl Ha CKOPOCTh M HAIPABJICHHE
peaKkiuu.

46. Jlerunparanusi 1 OKMCICHUE IEPBUYHBIX U BTOPUYHBIX CIIUPTOB.

47. ®enonsl. [lonyuenue u cBoiicTBa.

48. CriupTsl — U30MepHs, MOTy4eHue. BHyTpuMoneKynsipHas U MEKMOJIEKYJIipHast IeruipaTaius
CIIUPTOB.

49. Metonpl cuHTE3a TPOCTHIX 3(upoB. Peaknmm mpocThix 3(PpupoB: 00pa3oBaHHE OKCOHHUEBBIX
COJIEH, PACILECTUIEHUE KUCIOTaMHU.

50. MeTo1bI TOJTyYEHHUsI ATTbJIETHAOB U KETOHOB. AIIMJIMPOBaHUE U (hOPMIITUPOBAHUEAPEHOB.

51. Tlony4yenne OUCYTbGUTHBIX TPOU3BOAHBIX U TUAHTUIPUHOB. EHAMHHEIL.

52. Kero-eHonbHOE paBHOBecHe. HuTpocoenMHEHNS] 1 HUTPOHOBBIE KHCJIOTHI, HUTPO30COECTUHEHUS

Y OKCHMBI.

53. ANTbI0JBHO-KPOTOHOBAsI KOHJECHCAIIUS aJibJIETUI0B U KETOHOB.

54. KonneHcanus aabJeru0B U KETOHOB ¢ MAJIOHOBBIM d(UPOM U IPYTUMU COSAMHCHHSIMHE C

aKTHUBHOM MeTmiIeHOBOM rpynmoi (KueBenarens).

55. AMMHOMETHINPOBAHHE ATBICTHI0B U KeTOHOB (MaHHUX). beH30nHOBast KOHICHCAITHS.

56. BoccTanoBneHNe aJibJACTHIOB U KETOHOB /10 CIIUPTOB.

57. OxucneHne anbIeruioB, peareHTbl OKUCICHUS.

58. BzaumoencTBre allbaerua0B U KETOHOB C a30TUCTHEIMHA OCHOBAHUSIMU.

59. a, B-HemnpenensHbie anbaeruabl 1 KeTOHbI. CONMpsKEHHOE MPUCOSTUHEHHIE SHOJIATOB U

€HaMHUHOB K o ,-HenpeIeabHbIM aJIbIeTHIaM U KeToHaM (Mwuxasin).

60. EHonu3aius anbaeruoB U KETOHOB.

61. Meroabl cHHTE3a KHUCJIOT: OKHCJICHHE TMEPBUYHBIX CIUPTOB U albJETHAOB, AJIKHHOB,
ANKWIOEH30JI0B, TUAPOJIN3 HUTPUIIOB U IPYTUX MPOU3BOJIHBIX KapOOHOBBIX KHCIIOT, CHHTE3 Ha
OCHOBE METAJIOPTaHUYECKUX COEAMHEHUMN, CHHTE3bl HA OCHOBE MaJIOHOBOTO 3(Hpa.

62. MeToapl MOMY4YeHHS MPOU3BOIHBIX KapOOHOBBIX KHCIIOT: TaJIOT€HAHTHAPUAOB, aHTUAPHUIOB,
CIIOKHBIX 3(DUPOB, HUTPUIIOB, AMHUIOB.

63. ManoHoBast KHUCJIOTa: CHHTE3bI C MAJIOHOBBIM dUPOM, peakius Muxadsisi, KOHISHCAIUH C
anpaerunamu (Kaesenarens). CrioxxHOd(prpHAst KOHICHCAITNH.

64. AtleToyKCyCHBIH 3(hup U ero UCHOIb30BAHNE B CUHTE3E.

65. Peakiiuu nprcOeIMHEHHUS 110 IBOWHOM CBSI3U 0 ,3-HENpeACIbHBIX KapOOHOBBIX KUCIIOT.

66. Metoapl cuHTe3a o ,B-HEmpeaebHBIX KapOOHOBBIX KHCIOT: AETUApaTalus THIAPOKCHUKHUCIOT,
peakiuu Kueenarens, Burtura, [lepkuna (CHHTE3 KOPUYHBIX KUCIIOT).

67. MeToapl MoyuyeHsl aMUHOB: aJIKIWJIMPOBAaHHE aMMHaKa U aMMHOB 110 ['opmany, ¢pranumuia
kanus (I'abpuann), [Teperpynnuposku ['odhmana u Kypruyca.

68. IleperpynnupoBku ¢ Murpamuei k aromy azota (I'opmana, Kypunyca, bekmana).

69. I'erepormknuyeckue coenuHeHus1. Kimaccudukanus reTepornkios.

70. ApOMaTUYHOCTH MATU- U IMIECTUUIICHHBIX T€TEPOLUKINUECKIUX CUCTEM.

71. ®ypan, nuppos, ThodeH, HHIOJI.

72. ApOMaTUYHOCTh MUPHUINHA, XUHOJIMHA, TUPUMUIUHA.

73. HykneoduinbHoe 3amelieHne aTOMOB BOJIOPO/ia B MUPUANHE U XMHOJIMHE B PEAKIHIX C aMUI0M
HaTtpus (UnunbGabuH) U GEeHUIUTUTHEM.

74. [Tonumepsl. Kayuyku.

75. Conpsoxennble cucteMbl. COnpshKeHHOE MPUCOSTUHEHHE K O , B-HeTpeaeIbHBIM alIbJeTUAaM U
KETOHaM.

76. Tuensl u quenoduisl. Peakius Junsca—Anbaepa.

77. JIByxocHOBHBIE KHCIOTB. OCOOGHHOCTH H(UPOB ABYXOCHOBHBIX KHCJIOT (0Opa3oBaHME
IIUKJIOB).



78. AnleToyKCyCHBIH 3(hup U ero UCHOJIb30BaHNE B CUHTE3E.
79. Ilonumepu3zanusi ¥ CONOJIMMEPU3ALHUS.
80. JIBolicTBeHHAas! peaKIMOHHAsI CIIOCOOHOCTh U TAyTOMEPHS OPTaHUYECKUX COCTMHEHUH.

OcHoBHasi JInTepaTypa

1. beno6opomos B.JI., 3ypabsa C.O., JIysun A.Il., TiokaBkuHa H.A. «Opranumdeckass XUMWUS.

Ocnosnoii kype» /Ilox pen. TrokaBkunoii H.A., 2-e uzn. - M.: «/Ipoda», 2003 . - 639 c.

OcHoBsl oprannueckoit xumun- M.A. IOposckas, A.B. Kypkun. “bunom™, Mocksa, 2010

Mapu . Opranuueckas xumus, T. 1-4. M.: Mup, 1987.

Peyros O.A., Kypu A.JI., bytun K.I1. Oprannueckas xumus. Y. 1-4. M.: U3a-so MI'Y, 1999.

Caiikc [1. MexaHn3mbl peakiuii B opranndeckoil XuMuu. Beoausiii kype. M.: Xumus, 2000.

TroxaBkuna H.A, baykoB F0.U. — buooprannueckas xumus: yueoauk M.: U3a-so [poda, 2009.

PykoBoaCTBO K 1a00paTOpHBIM 3aHATHIM 10 opranndeckoi xumud. /Ilox pen. TrokaBkunoit H.A.

Astopel: AptembeBa H.H., beno6opomo B.JI., 3ypabsa C.O., Koct A.A., Jlysun A.Il,

CemuBanoBa U.A., TrokaBkuna H.A., 3-e u3n.- M. «/Ipodar, 2003. - 383 c.

HNuronea K. Teopernueckre 0CHOBBI Opranndeckoid xumuu. M.: Mup, 1973.

Joxoyns JIxk., Mumic K.- Xumust rerepolMkiandeckux coeaquuenuit - Mza. “Mup”,Mockaa,

2004

10. Xumus apomMaTuyeckux reTepourkindeckuxcoeauuennii - M.A. FOposckas. “bunom”,
JlabGopaTtopus 3nanuii, Mocksa, 2015.

11. Munkun B.U., Cumkun b.f., Munse P.M. Teopust ctpoenust monekyn. Pocros-nHa-Jlony:
®ennkc, 1997.

12. Tlorano B.M. Crepeoxumusi. M.: Xumus, 1988.

13. Tutne JI., Atixep T. [IpenapaTuBHas opraHudeckas XuMus. Peakiiun u CHHTE3bI B IPAKTUKYME
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