degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: Opranuueckast XuMust

110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa

Npo(puIb NOATOTOBKH: @du3MKa aTOMHBIX SIIEp ¥ JIEMEHTapHBIX YaCTHI, (PU3HMKA BBICOKUX YHEPTHUil
Ou3TEX-1IKOIa TPUPOAOTIONOOHBIX, TNIA3MEHHBIX U SIIEPHBIX TexHoJorwid uM. U.B.
KypuatoBa
kadeapa QU3NIECKOl XUMUN

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

AynUTOpPHBIX YacoB: 75 BCEro, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: () yac.
nabopaTtopHble 3aHATHS: 45 yac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 135, Bcero 3au4. ex.: 3
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiIu:

B.C. TanncmaHOB, KaHJ. XUM. HayK, TOIICHT, JOLIEHT
O.I. KapmaHoBa, KaH/1. XHM. HayK, JOLIEHT, JOLEHT

[Iporpamma obcyxneHa Ha 3aceannu Kadenpsl pusndeckoin xumuu 29.08.2024



AHHOTANMA

[Iporpamma nucuumnunsl "Opranndeckas XuMus'" mpegycMarpuBaeT GopMUpOBaHUE Y CTYICHTOB 3HaHUI 00
O0IIMX 3aKOHaX, CBS3BIBAIOIINX CTPOCHHE M CBOWMCTBA OPraHMYECKUX BEIIECTB, M3y4€HHE IyTeil CUHTe3a U
PEaKIMOHHONW CHOCOOHOCTH OPraHWYECKHX COCIWHEHHWH, a TakkKe HMX NPUMEHEHUS B Hayke U

IIPOMBIIIJICHHOCTH.

Kypc cocTout n3 NeKIMOHHBIX 3aHSATHI U J1a00paTopHBIX padoT.

OcHOBHOE cofiepKaHHe Kypca U3JI0KEHO B CIIEIYIONINX pa3/ienax:

. HempenenpHbIe yriieBonopoabl. AJTKEHBI

. Apomaruyueckue yrieBoA0pOIb
. Crepeoxumust OpraHu4eCcKUX MOJIEKYII
. 'anoreHnpon3BoHbIE YIIIEBOLOPOIbI

0 3O L AW

. Anmndarnueckue u apoMaTHIECKUE CIIUPTHI
9. KapOoHMIIbHBIE COETUHEHHS

10. Kap6oHOBBIE KHUCITOTHI

11. ITpou3BogHBIE KAPOOHOBBIX KHCIOT

12. AMuHBI

13. AMHUHOKHCIIOTBI

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

. TeopeTnueckue MpeACTaBICHUS B OPTaHUYECKOM XUMUH
. [lpenenpubie yrneBonoponasl. Ankanbl. [{ukinoankanst

. HempenenpHble yriieBonopoasl. AnKaaueHbl. AJKHUHBI

- (opMupoBaHHe y CTyIEHTOB 3HaHUIl 00 OOLIMX 3aKOHAX, CBS3BIBAIOIIMX CTPOCHHE W CBOWCTBA
OpPraHMYeCKHX BEIIECTB, H3y4YeHHE IyTeH CHHTE3a M PEAKLHMOHHOM CIIOCOOHOCTH OpPraHUYECKUX
COEIMHEHUH, a TaK)Ke UX IPUMEHEeHHS B (PU3KKe, OMOJIOTHH, MEIUIMHE, TPOMBIIIICHHOCTH.

33]13‘[]([ JAUCHUIIINHBI

- JaTh NpeicTaBlIeHHe 00 0COOEHHOCTSX CTPOCHHUS M CBOMCTBAX Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUH, B3aUMOCBS3H OPraHUYECKUX BEIECTB, @ TAKXKE O CBI3M OPraHMUYECKUX COECIUHEHUH C
OMOJIOrMYECKUMHU CHCTEMaMU;

- OINpENeNUTh IyTH CHHTe3a, (U3NUECKHe W XUMHUYECKHE CBOICTBA IpEACTaBUTENEH OCHOBHBIX
KJIACCOB OPTaHUYECKHUX COETUHEHUII;

- 0oOy4uTb TIPOBOAWUTH aHAIM3 CTPOCHHUS OPraHWYECKOTO COCAMHEHHUS (BUAETh OCOOEHHOCTH
YIIEPOIHOTO  CKeNeTa, ONpPeAesTh (YHKIHOHAIbHbIE TIpPYIIBI), IPOTHO3MPOBATh CBOMCTBA
OpPraHMYeCKHX BELIECTB MO0 OCOOCHHOCTSIM CTPOCHHMSA, & TAKXKEe HAaXOAWTh Hamboyiee MpOCThIE MyTH
CHHTE3a OpraHUYECKUX BEIECTB;

- 00y4HTh MOHNMAI0 XUMUUECKUX CBOMCTB OPraHMYECKHX COCTUHEHUH Yepe3 MEeXaHU3Mbl PEeaKIuii;

- 00y4nUTh OCHOBHBIM MeTO/aM paldoThl B 1a0OpaTOpUM OPraHUYECKOTO CHHTE3a, METOAAM OYUCTKH U
UACHTU(UKALMH OPTraHNYECKUX BEIIECTB.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuaTb IIyTH €€ PEeLCHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTu4ecKhue MOJIeNH,

obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

OIIK-1.3 CnocobeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB




OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/bl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.3 CnocobeH K TpodeCCHOHAILHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTENBHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)

anmaparypsl

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[IK-1.5 Bnageer HaBbikamMu Oe30macHON paboOTBl C
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAIBHBIM 000pYJ0BaHUEM

[IK-1.6 3HaeT OCHOBHBIC MpaBWa TOBEACHUS U PaOOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh

[MK-3.1 3naer mpuHNUILI pabOThl W AMANa30HbI PabOYMX
apamMeTpoB HCIOIB3YEeMOT0 HayYHOTO 000py/IOBaHUS

noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IacTi

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBATh TOYHOCTH MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[IK-4.2 3HaeT WCTOYHHMKH TPOUCXOXKACHHUA U yMEeT
MPOU3BOAUTH  OLIEHKY  MOTPELIHOCTH  H3MEPEHUH W
JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U

METOJIOB [1IK-4.1 3naer 4yucIeHHBIC MOPSAIKA BEITUYHNH, XapaKTEPHBIX

JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)

B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HaTh:
- OCHOBHBI€ I10JIOKEHUS COBPEMEHHONW TEOPETUUECKON OPraHUYECKON XUMMUU;
- IPUHLIUIIBI KJIacCU()HUKALUU OPraHUYECKUX COSIMHEHHUIA;
- IPUHIUIBI CHCTEMAaTUYECKON, PalMOHAIbHON U TPUBUAJIbHOM HOMEHKIIATY Db
- OCHOBHBIE CIIOCOOBI MOJTyYEHHs] OPraHUYECKUX COCTUHEHUN Pa3IMUHBIX KJIACCOB, UX (U3NYCCKUE U
XMUMHYECKUE CBOICTBa, pacHpOCTpaHEHHE B MPUPOJE U IPUMEHEHUE; OCHOBHBIE MEXaHU3MBI
OPraHMYeCKHX peakUud, TMO3BOJAOLIMEe OOBSICHATH NPOTEKAaHHWE pEeakuuil, MpeICcKa3bIBaTh
HaIpaBJIEHUE PEaKLUil U yCIOBUsI UX OCYLIECTBICHMUSI;
- METOHIbl BBIJIENCHUS, OYUCTKH M HUIACHTU(UKAIUH OPraHWYECKUX COCAMHEHHH; KaueCTBEHHBIE
peakiuM Ha pa3IuyHble KJIacChl OpPraHUUECKUX COEIMHEHUN U OT/IEJIbHbIE IIPEICTaBUTEIH.

YMETb:
- COCTaBIATH (DOPMYIIBI OPraHMYECKUX COCIUHEHUH M0 HA3BaHUSAM M JaBaTh HA3BaHUS BELIECTBAM IO
CTPYKTYPHBIM (hOpPMYJIaM COTJIACHO HOMEHKJIAType;
- ONPENENATh MPUHAIIIEKHOCTD K KJIacCy OPraHUYECKUX COETMHEHUM;
- IPUBOAUTH YPABHEHUS COOTBETCTBYIOLIMX XUMUUECKUX peaKLuii;
- HCTIONIB30BaTh 3HAHUSI MEXaHM3MOB OPraHMYECKUX peakUuil Al OObSICHEHUS MPOTEKaHUS PeaKUui 1
[IpeJCcKa3aHusl yCIOBUM UX IIPOBEACHUS;
- IIOJIb30BATHCS] XUMUUECKOM JIUTEPaTYPOH (CIIPaBOYHOM, HAyYHO-IEPUOAUUECKON U 1Ip. ).

BIIAJIETh:
- OCHOBHBIMH TE€pPMHHAMH OPraHUYECKOH XUMUH;
- METOAMHU UCCJIEI0BAHUS CBOMCTB Pa3IM4HbIX KIACCOB OPraHUUECKUX COCIUHEHUH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 TeopeTquCKIV/Ie MIpPEACTaBICHUS B 4 13 4
OpPraHNYECKOM XUMUH.
) [IpenenbHple  yrneBonoponbl. AJIKaHbI. ) 4
[ukioankaHsl.
3 HenpenensHble yriieBonopoasl. AKEHBI. 2 4 4
4 Henpenenvubie YITIEBOAOPOABI. ) 4 4
AnkanueHpl. AJIKUHEL
5 ApoMaTH4ecKue yriaeBOJOPOIbI. 2 4 6
6 CrepeoxuMHst OpraHudeCcKuX MOJIEKYI 2 6
7 [MamoreHnipon3BOAHbBIE YITIEBOJOPOIBI. 2 4 4
] Amudarnueckne UM apoMaTHYECKHE ) 4 4
CIHPTBHI.
9 KapOonunbHble coennHeHHs 4 4 6
10 |Kap6oHOBBIE KHCIIOTHI. 2 4 4
11 [IpousBonHbIe KAPOOHOBBIX KUCIIOT. 2 4 6
12 |AMuHsI. 2 4
13 AMWHOKHCITOTBI. 2 4
Hroro yacos 30 45 60
Iloaroroska k sKk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 2 (Becennuit)

1. TeOpCTI/I‘{GCKHC MMpCaACTAaBJICHUS B OpFaHH‘{eCKOﬁ XHUMUHU.

Teopun cCTpoeHHsT OpPraHUYECKUX COCOUHEHUH (TEOpUs paJMKaloB, TEOPHUsl THUIIOB, TEOPHS
Bytneposa), mpupona XuMUYECKON B3 (C TOYKHM 3pEHHS AJIEKTPOHHOW Teopuu JIpromca), THUIIBI
KOBAJICHTHOM CBSI3M (TOHATHE O O- M T-CBA3sX). HOMEHKiIaTypa OpraHMYecKUX COEAUHEHHI:
TpUBHAJIbHA, paruoHanbHas, cHucTeMaTnyecKast HOMEHKJIaTypa HIOITAK,
panvKaabHO-(QYHKIHMOHATbHAS HOMEHKIIATYpa.

BryTpuMonekynsapHbie 3JeKTpoHHbIE 3G deKTh (MToHsITHE 00 MHIYKTUBHOM 3 dekTe, s deKTe mos,
Me30MEepHOM dPQEeKTe, COMPSIKEHHBIX CUCTEMAX M BUIAX CONPSIKCHUS, YPPEKTE CBEPXCOMPSIKEHHUS).
Pe3onancueie ctpykrypsl. [lonstue o ruGpuanzanuu, 0oCOOCHHOCTH aroMa yIIepoAa B Pa3IUYHBIX
ruOpuaHBIX  cocrosHMAX. Knaccupukanmss OpraHM4ecKMX COEIMHEHMH IO OCTOBaM U
(YHKIIMOHATIBHBIM TPYIIIaM.

2. IlpenenpHble yrieBogopoabl. AnkaHbl. [{uknoankaHsl.

Knaccuduxanmst opraHndeckux coefuHeHuil. [omMoornueckuil psa npeaenbHbIX YITIeBOIOPOIOB,
HAaXOXJEGHUE B NpPUpOAE, IPHUMEHEHHE B NPOMBINUIEHHOCTH. (OcoOEHHOCTH H30MEpHH,
HOMEHKJIaTypa. MeTobl MOMy4YeHns aJKaHOoB: a) 0e3 N3MEHEHUs! YIIePOAHON LenH (THIpUpOBaHNE
HENpeAeNbHBIX YIVICBOAOPOAOB, BOCCTAHOBJICHHE TAJIOTEHAIKAHOB, 0) C YMCHBIICHHEM LIENH
(memouHOE TUTABJICHHWE COJield KapOOHOBBIX KHCIOT - peakmnus J[roma), B) ¢ yBEIWYEHUEM IICMHU
(peakuust Bropua-Lllopeiruna, »meKTpoin3 cojeil KapOOHOBBIX KHCIOT - peakuus Konbs6e).
XuMHUYecKne CBOWCTBa (MEXaHM3M  peakiuil  paJuKalbHOTO  3aMelICHHs, OCOOEHHOCTH
raJIOTCHUPOBAHUS, OKHUCIEHUs, CYIb(OOKUCICHUS, CYIb()OXIOpUPOBaHUS, HHUTPOBAHUSA IO
KonoBanoBy, napoa3HOro HUTPOBAaHUS, TEPMUUECKOTO M KaTaJUTUYECKOTO KpekuHra). [erepomus
ankaHoB. KapOKaTHOHBL, UX yCTOWYMBOCTH M OCHOBHBIE ITPEBPAIICHUSI.



3. HempenesnpHble yriieBo1OpOabl. AJTKEHBI.

HenpenenbHble yriaeBonopoabl. AJKeHbl. ['OMONIOTHYECKUi psii alKeHOB, HaXOXKAECHUE B NPHPOJE,
MpPUMEHEHHE B MPOMBIIUIEHHOCTH. OCOOCHHOCTH M30MEPHH, HOMEHKIIATypa, METOABI IMONYYCHHS
(poMBIIUIEHHBIE U JTAOOpaTOpHbIE, CTEPEOCENEKTUBHOE MOJNyYeHHE LHC- U TPAHC, XMMUYECKHE
CBOWCTBA: MEXaHM3M peakuuil snexTpoduisHoro 3amemienus (AdE) — oOmee mpencraBieHue o
MEXaHH3ME pEeaKklHuu, G- U TM-KOMJIecax, CTEepPeo- M PETHOCEJeKTHBHOCTh  Ha IpUMEpax
raJIOTCHUPOBAHUS, TUAPOTAIOTEHUPOBAHMSA, THUApPATAllU{, IOHSATHE O KapOOKaTHOHE, CKEJIETHBIC
HEeperpynInupoBKH; MEXaHW3M peakIHMil paauKalIbHOIO IPHCOCTUHEHHUs IO KpaTHOM BA3M Ha
npuMepe TUAPOOPOMHUPOBAaHMS MO Xapally; MEXaHH3M pPEaKkUUid pajuKadbHOro 3aMEIICHUs B
AIWIILHOE TIOJOXKEHUE Ha TpuMepax peakuuil OpommpoBanusi ¢ NBS, a taxke mapodazHoro
xJiopupoBanus 1o JIbBOBy; ocoOeHHOCTH MsTKoro okucienus (mo Barnepy, Kpure, [Ipunexaey) u
KECTKOTO OKHCIIEHUsSI (OKUCIUTEIbHBI M BOCCTAHOBHTEJIBHBIH O30HONM3, JKUAKO(Da3HOE
OKHCJICHHE); PEaKLHHU TOIUMEPHU3aLUN ATKEHOB.

4. HenpenenbHblE yIIEBOAOPOAbL. AJKAIUCHBI. AJIKUHBI.

Henpenenvable yrieBogopoasl. Ankaguensl. Tpu THa AHEHOBBIX yrieBonoponaoB. Homenkiarypa.
VYrieBoopobl ¢ CONPSDKEHHBIMU JBOMHBIMU CBSA3SIMU: JMBUHWI, u3onpeH. [lpupona comnpspkeHus.
Crioco0bl oy4eHus: AMBUHMIIA U n3onpeHa. PU3ndecKue cBOMcTBa. XMMUYECKUE CBOMCTBA JHEHOB
C CONPSKEHHBIMU JIBOWHBIMH CBS3SIMH: peakiuu 1,2- u 1,4-mpucoenuHeHus: (KMHETUYECKUN H
TEPMOIMHAMUYECKUH KOHTPOJIb). MexaHu3M 31eKTpOPHUILHOTO MPUCOESAUHEHUSI K TUCHAM.
OCOOEHHOCTH CTPOEHUSI TPOMHOH BsI3M, CBOMCTBA MU OCOOCHHOCTH TMOpPUAM3ALUN SP-TUOPHIHOTO
aroMa yniepozna. HaxoxzaeHue ankuHOB B IpUpOZE, IPUMEHEHHE B IPOMBIIIIEHHOCTH. M30Mmepus,
HOMEHKJIaTypa, TPOMBIIUICHHBIE U JIAOOPATOPHBIE METOMBI MONXy4YeHUs! (KapOUAHBIM METO, CHHTE3
yepe3 peaxkTuBbl Momuua U Apyrue COjad ajJKUHOB, JErMIPOrajJOreHHPOBAHUE I'E€MHUHAIbHBIX U
BHULIMHAJIBHBIX JIUTaJ0reHITPOU3BOIHBIX YIJIEBOJOPOAOB, JIeraJlOreHUPOBaHHUE
TeTparajloreHNpOM3BOAHBIX YITIEBOJOPOJOB, AETHIPATallusl T€MHHAIBHBIX IHOJIOB). XHUMHUYECKHE
CBOMCTBA: peakuuu ekTpodmibHoro npucoenuHerns (AdE) (0coOeHHOCTH, OTIAMYUS OT AJIKEHOB),
peaku HykiIeo(UIbHOTO mpucoenuHenus (peaknus PaBopcKoro, B3auMOJIEHCTBHE € CHHHUIBLHON
KHCJIOTOH B MPHUCYTCTBUE €€ COJIEeH, B3aUMOJCHCTBUE C COISIMH KapOOHOBBIX KHCJIOT), IPOSIBICHUE
C-H kucnoTHOCTH TE€pMHUHAJIBHBIX AJKHHOB (B3aMMOAEHCTBHE C KapOOHWIBHBIMH COCAMHEHUSIMH,
o0Opa3oBaHHe COJICH, alleTHIICH-aTIEHOBas ieperpynnupoBka GaBopckoro), peakuuyu AUMMEPU3aLUN U
apoMaTu3alyM aleTUIeHAa U TEPMHUHAJIbHBIX AJKUHOB, PEAKLUU OKUCIECHUS U PEreoceseKTUBHOIO
BOCCTaHOBJICHUSI.

5. ApoMaTH4eCKHUe yIiIeBOJOPOIBL.

ITonsiTre 06 apoMaTHUHOCTH 1O XIOKKENIO, IPaBUia apOMAaTHYHOCTH U MX 00OCHOBaHHE. DHEPrHs
crabunmmzaunn  (pe3oHaHca). AHTHAapOMaTHYHOCTh  HA  IpUMepe  LUKIOOyTaaueHa,
IUKJIONPONMJIBHOTO AaHHWOHA, KaTHOHA IUKJIONEHTAJUCHWINSA. TOMOJIOTHUECKUH psAn OeH3ona,
O0COOCHHOCTH CTpOeHHs OeH30JIpHOro Konbla, ¢opmyna Kekyne u coBpeMeHHas 3amuch
apomaruueckoro kosela. Knaccudukamms apeHoB. Pusnyeckne 0OCOOEHHOCTH apOMaTHYeCKHX
YIJIEBOJOPOAOB (3JIEKTPOMArHUTHBIC XapaKTePUCTUKHN). MeTobl oydeHus (13 OCH30MHOM KHCIOTHI
U ee coneid, cuaTe3 Bropua-Ourrura, ankuiuposanue Oenszona no Opupento-Kpadrey-I'ycrascony,
CHHTE3 1O 3eJIMHCKOMY, cHMHTe3 1o Pemme). XuMmudeckue CBOMCTBA: peakUH 3EKTPOPUIBHOTO
3aMeleHns (MEXaHW3M, BIMSHHE 3aMECTHTENel Ha HampaBieHue NeKTpoduia, kiaccupuxanus
3aMecTuTeNieil) Ha OpUMepax pPeakuuid TalloTeHUpPOBAaHUS, HHUTPOBAaHUS, CYIb(GUPOBAHHMA,
aNIKWIMpOBaHus, amuuposanus u no Ppunemo-Kpadprey. IlpaBuna opueHTanuu: OpHUEHTAHTHI
MEPBOr0 M BTOPOIrO pona: OOBSICHEHWE OPUEHTALMW 3aMeCTUTeNel ACHCTBUEM CTaTUYECKOTO H
JMHAMHYECKOTO (haKTOpOB, COIIACOBAHHAsI M HECOIVIACOBAHHAs OPUEHTAIMS JIBYX WMJIM HECKOJIBKHX
3aMECTHUTENIEH B apOMaTUYECKOM KoJblle. PaaukanbHbIE peakIMM apeHOB, pPEaKLUU OKHCIEHUS C
pas3pylLIeHHeM U COXpaHEHHEM OCH30JIbHOTO KOJIbLa

6. CTepeoxuMusi OpraHUYECKUX MOJIEKYI



[TonsiTne 00 onTHYECKOW AKTMBHOCTH, IJIOCKOMOISIPU30BAaHHOM CBETE, YIECIbHOM BpalleHUH,
XUpANbHOCTH, AaCHMMETpPUYECKOM aroMe ymiepoaa. Kiaccupukanms ONTHYECKH aKTUBHBIX
coequaenuit mo mkane Pumepa u Kana-Uuronspa-llpenora, moHstue 00 OTHOCHUTENBLHOW |
abcomoTHOM onThueckoi KoHpurypauuu. [IpaBuna onpeneneHus] CTapIIMHCTBA 3aMECTUTENCH MO
Kany-Unronsay-IIpenory. Metoasl onpe/ieneHus: ONTHYECKOW KOHQUTYPAIMK XUPAIBHOTO TICHTpa
(B TIOCKOCTHBIX Mpoekuusax dumiepa, ¢ MOMOIIBIO TPOCTPAaHCTBEHHBIX GopMyi) Buiel ontuyeckoi
U30MEPUH Ul COEAUHEHUH, CONepKAIUX OAUH M HECKOJIBbKO XUpaJbHBIX LIEHTPOB (IHAHTUOMEDSI,
acTepeoOMephl, SIUMEPBHI), TIOHSATHE 00 IPUTPO-, TPEO- U Me30(opMax.

7. I'anor CHITPOU3BOJAHBIC YITICBOAOPOABI.

Howmenknarypa, uzomepust 1 ocoOeHHOCTH cTpoeHusa. OOmmMe MeToAbl CHHTEe3a TaJloreHaJIKaHOB:
3aMElLICHUE aroMa BOIOpPOJA, pPEaKUMU IPUCOEAMHEHUS [0 KpPaTHbIM CBS3SIM, 3aMEILEHHUE
THIPOKCHWJIBHOM TPyNNbl CHOUPTOB, 3aMEIICHHWE KHCJIOPOAa KETOHOB, JIeKapOOKCHIMPOBAHUE
MPOU3BOJHBIX  KAapOOHOBBIX  KHUCIOT. [IpUYMHBI  BBICOKOM  pPEaKIMOHHOW  CIIOCOOHOCTH
raJIoreHaJIKaHOB, PeakUuy HYKJICO(UIHHOTO 3aMEIEeHUs] B CHHTE3€ Pa3IUYHbIX KIAcCOB (CHHUPTOB,
HPOCTBIX U CIOXKHBIX 3()UPOB, THOJIOB, THOI(PHUPOB, AMUHOB, HUTPUJIOB U IPYTUX (PyHKIMOHAIBHBIX
pou3BOAHBIX). OCOOEHHOCTH XMMUYECKUX CBOMCTB: MEXaHM3M M OCOOCHHOCTH pEakUuil MOHO- H
ouMonekyisipHoro HykieopwibHoro 3amereHuss (SN1 u SN2)(konmdecTBO cTajmii, MOPSIOK,
CTEPEOXUMHUS; BIMSAHUE TIPUPOJIBI FAJIOTeHAJIKaHa, PACTBOPUTEINS U HyKJIeopuaa Ha MOJCKYJISIPHOCTh
npouecca). KoHKypeHIMS peakuuil SIMMHHHPOBAHUS: MEXaHH3Mbl MOHO- M OMMOJIEKYISIPHOTO
snumuHuposanus (E1 u E2), ux crepepoxummueckne ocoOeHHOCTH, 0coOeHHOCTH Mexanu3ma Elcb.
[lpapuna 3aiineBa u lodmana. BnusHue pasnuuHbIXx (GaKTOpOB Tporecca Ha COOTHOIICHHE
MPOAYKTOB 3aMEIICHUS U JIMMUHUPOBAHUSL.

8. A.TII/I(I)aTI/I‘IeCKI/Ie " apOMaTUYICCKUC CITUPTHI.

Knaccudukanuss cnuproB, OCOOCHHOCTH CTpOeHHS (YHKIMOHANBHOW rpynnbl. Dusndeckue
CBOMCTBa (MMOHATHE O BOIOPOAHBIX CBS3SX), 3aBUCHMOCTh TEMIIEpaTypbl KUIICHUS OT CTPOCHHUS
CIIUPTOB. MeTobl MOMy4YeHHs] OJJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB. XUMHUYECKUE CBOWCTBA!
NPOSIBJICHUE KUCIIOTHOCTH TPH B3aUMOJICHCTBUY C CHIBHBIMA OCHOBaHMSAMH (CPaBHUTEIBHBIA Psij
KUCIIOTHOCTH C JPYTMMH KJIACCaMHM COEIUHEHMH), OCHOBHOCTH CIUPTOB. Teopusi KHCIOT |
ocHoBaHMii. COMNpPSDKEHHBIE KUCIIOTHI U CONPSDKEHHBIC OCHOBaHUSA. [lOHATHE O JKECTKMX M MATKHX
KHCJIoTaXx M ocHoBaHUsX [lupcona-JIbtonca), peakiMu CIHUPTOB KaK CIa0bIX HYKJICOPHIOB (Tpu
B3aUMOJICHCTBUHU C KapOOHWJIBHBIMH COCIMHCHUSIMH, KapOOHOBBIMH KHCIOTAMH M HX
NPOU3BOAHBIMH), OKHCJICHHE CIUPTOB 1O KapOOHWIIOB M KapOOHOBBIX KucioT. [Ipucoenunenne
CIIMPTOB K oJie(prHAM, alleTHIICHaM, HEPEIeIbHBIM KapOOHOBBIM KHCIIOTaM.

Apomarnueckue cnupTbl. OcOOEHHOCTH CTPOEHUS. MeTonsl noiaydeHus: GeHoNoB (KyMOJIbHBIH, W3
cojeil Ccyab(OHOBBIX KHUCIOT M JApYyrue). XUMHUYECKHE CBOICTBA: peakuuul C y4acTHEM
THJIPOKCWIILHOM TPyl (0Opa3zoBaHue coliei, peakius BuibsMcona, neperpynmnupoBka Kiaiizena),
peakuuMy  apoMaTHYeCKoro siijpa C  CWIBHBIMH  JJeKTpopuiaMu  (MEXaHM3MBl  PEaKIHi
ANMEKTPO(UIBHOTO 3aMELICHUs]) Ha IpUMepe TaJIOTeHHPOBAHUS, HUTPOBAHUS, CyIb(HPOBAHMA,
alJIMPOBaHMA), PEAKUUU BOCCTAHOBJICHHS, PEAKIMH OKHUCICHUS (MEXaHU3M paJuKalbHOTO
IIpoLiecca OKUCIIEHUS, BIUSHUE PAIUKAJIOB).

9. KapOoHMIIbHBIE COETMHEHHS

OcobeHHOCTH CTpOeHHUs KapOOHMIbHOM rpymibl. HoMeHknarypa. MeTosbl NONy4YeHUs! albIerH/I0B 1
KETOHOB. Peakiny HyKJI€O()MIEHOTO IPHCOCTMHEHHS 110 KapOOHWIBHOU TPYIIIE, MEXaHU3M PEaKInu
HykineodmisHoro npucoeanHenuss AAN. Peakiun ¢ CHIIBHBIME HyKJICO(QHIaMU: LUAHTUAPUHHBINA
CHHTE3, OIy4eHHe OUCYIb(QUTHBIX MPOU3BOAHBIX, CHHTE3 [ pHuHBsIpa, B3aNMOJICHCTBIE C aMMUAKOM
W ero MpoW3BOIHBIMY, NeperpynmnupoBka bekmana. [lonsrue 06 ocHoBanusx llludda. Peakuun
QIBJCTHIOB W KETOHOB CO CIa0bIMM HyKJICO(QHIaMHU: CIIHPTaMH, MeEpKalTaHaMH, BOJOM,
B3aHMOJICHCTBUE C TeHTaxJopuaoM ¢ocdopa, caMOKOHICHcAlUsl aibaeruioB. KeTto-eHonmbHAs
tayToMepus. Peakiym porekaromue depe3 oOpa3oBaHHE SHOJBHBIX (POPM ajbJETUIOB M KETOHOB:
aJIb/I0JIbHO-KPOTOHOBAsl  KOHJAEHCAIMs, peakius MaHHKMXa, TraJoreHupoBaHue, ranodopmHas
peakuusi, 0-OpoMupoBaHHE KeTOHOB. OKHCIICHHE KETOHOB W aJbJIETHAOB: OKHCICHHE KETOHOB C
paspbeiBoM C-C-cBsi3eld, OKHCJIEHHE II0 -aTOMy YIJEepOJa, OKUCICHHE KETOHOB CHIIbHBIMH
OKHCJIUTENISIMH, OKHCJICHHE QJBJCTHIOB CIa0bIMH  OKHCIHTEIISIMH: pEakTUBOM ToJuieHca,
(heNMHTOBOM )KHUIKOCTHIO, IMOKCH/IOM CelieHa, HaKucioTtamu (peakiust baiiepa-Bumurepa).



10. Kap6oHOBBIE KHCIOTHI.

OIHOOCHOBBIE TIpeneNbHbIe KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHUS KapOOKCHIBHOM
IPYIIBL: pacrpeiesieHne MeKTPOHHOM IoTHOCTH — 1 +M 3 ekt 1 ee BIUSHNE HA XUMUUECKUE
CBOMCTBa KapOOHOBBIX KUCIOT. [I0MBMKHOCTE 0--BOJIOpOIHOTO atoma. KapOokcuiar-uoH, MpUYUHBI
ero ycroiunBoctu. OCHOBHBIE METOABI CHHTE3a (OKHMCIIEHHE YIIICBOIOPOAOB, MEPBUYHBIX CIIUPTOB,
DIIAKOJICH, ajbJeTHIOB, KETOHOB, CHHTE3bl C METAJUIOOPTaHUYECKUMH COCIHUHEHHSMH, THIPOIIU3
MPOU3BOJHBIX KApOOHOBBIX KHCIIOT, METAJUIOKOMIUIEKCHBIH CHHTE3). XHUMHUYECKHE CBOWCTBA:
KHCJIOTHBIE (IIPU B3aHMMOJCHCTBHHM C CHWJIBHBIMU HYyKJIeO(WIaMH), B3aHMMOJICHUCTBHE CO CIa0BIMHU
HykineopunamMu 1o MexaHuzmy AdN-SN (peakuust stepudukaiyu, o0OpazoBaHHWE HAJKHCIIOT,
oOpa3oBaHWE  XJIOPAQHTHIPHUIOB W AHTUAPHIOB  KHCJIOT,  O-TQJIOTCHHPOBAHUE  TIO
lennro-donbrapay-3enuHCKOMY ).

[Ipenenbubie auKapOOHOBBIE KUCHOTHL. OOmue MeToabl cuHTe3a. OCOOCHHOCTH JHKapOOHOBBIX
KHCJIOT: IAaBEJICBOM KHUCIOTHl (PEaKkUH TEPMUYECKOr0, KHCIOTHOTO H  OKUCIUTEIBHOTO
JeKapOOKCHMIINPOBaHUS), MAJOHOBOH (MONy4eHHe W TPHUMEHEHHE HaTpUHMAallOHOBOTO 3dupa,
nekapOokcuinipoBanue, peakuuss KuoeBenarenst), sHTapHOW (peakuust LlTtoG6e, momyueHue u
MpUMEHEeHHE CyKIMHUMUA), aAUITHHOBON 1 MUMETUHOBOH (peakius Jukmana).

Oxcukuciorel.  CriocoObl  monmydeHus. OCOOCHHOCTHM XHMHYECKUX CBOMCTB: B3aMMOBJIHSHUEC
THIPOKCO- M KapOOKCWJIBHOW TpYIIN, TMOJY4YEHHE JIAKTHIOB M JIAKTOHOB. CesleKTHBHOE
BOCCTaHOBJICHHE TUAPOKCO-TPYNIIbL. JINMOHHAS KUCIIOTA.

Oxcokucnotsl. CriocoObl nonyyenus o (Ha mpuMepe TUPOBHHOTPAIHON KUCIOTHI) U 3 (Ha mpuMepe
aIleTOYKCYCHOM KHCIIOTBI) OKCOKHCIOT. OCOOCHHOCTH XMMHYECKHX CBOMCTB [-OKCOKHCIOT M HUX

3¢hupoB.
11. I[Tpon3BoHBIE KAPOOHOBBIX KUCIIOT.

[TonsTHe 00 anMIMPYIOIIMX areHTax M peakuusX alwinpoBaHus. Psi Mpom3BOAHBIX KapOOHOBBIX
KHCJIOT 10 aliINPYIOEH ClIOCOOHOCTH.

Conmu xkapOOHOBBIX KHCJIOT. XHMHYECKHE CBOICTBA: peakUUH C HYKICOQHIBHBIMUA peareHTaMu,
IeperoHka cojei KapOOHOBBIX  KuciorT, peakuus KombOe, cunTe3 [lioma, peaxuus
XyHcnukkepa-boponuHa, B3aumozeiicTBue ¢ peakTuBamMu | puHbsipa, METOABI IPEBpAIECHUs CoJieil B
CUJIbHBIC allMIMPYIOIINE areHTsl. Mblia.

Cnoxuable 3¢upel. OcoOEHHOCTH CTpoeHHs CIIOKHOdGUpHOH Tpymmel.  CrnocoObl MOMyYEHHS:
peakuus srepudukammu no Pumepy, peakuus TuieHko, KapOOKCHIMPOBAHHE AalETHIICHA.
XYUMHYECKHE CBOMCTBA: BOCCTAHOBJICHHE JHUTHHaIOMOruapuaoMm, 1o byso-bmany, peakuus
Pedopmarckoro. Cnoxnoadupnas konneHcanms (peakuus Kiaiizena). AneroykcycHbeiit 3¢up:
METO/bI MOJIy4eHHUs], 0COOEHHOCTH XMMHYECKHX CBOWCTB (00pa3oBaHHE COJICH, aJKWIMPOBAHUE H
alWIMpPOBaHME, KETOHHOE M KHCJIOTHOE pacUIeIUIEHHe, B3aUMOJCIHCTBHE C HEMpenesbHBIMU
COEIMHEHUSIMH KaK TOHOP Muxanis).

Amuppl, HUTpUIBL. OCHOBHBIE CIOCOOBI MOTy4eHUs. XUMHUYECKUE CBOWCTBA aMU/IOB U HUTPHIIOB:
THIIPOJIN3, BOCCTAHOBJICHHUE C AFOMOTHAPHIIOM JIUTHUS, B3aMMOJEHCTBHE C peakTHBaMu | puHbspa.
OcoOeHHOCTH XMMHYECKHX CBOMCTB aMHJIOB: 0Opa3oBaHME IHUKJINYECKHX AMHU/IOB — JIAKTaMOB,
TUIIPOJIN3 aMUIOB, JIETHApaTanys aMUI0B, BOCCTAHOBJICHUE 10 aMUHOB, PEaKlus HUTPO3HUPOBAHUS,
peakuusi JAeruipaTanyy, IeperpynnupoBka amunoB 1o [opmany. OCOOEHHOCTH HUTPHIIOB:
THIIPOJIN3, AJIKOTOJIN3, aMMOHOJIN3 HUTPWIIOB, PEAKHH C METAITIOOPTaHUYECKUMH COCIUHECHUSIMH,
BOCCTaHOBJIEHHE 710 AMUHOB.

lanoreHanruapuabpl ¥ aHTUAPUABI KaK alWIMPYIOLIUE areHThl. MeToabl MmoiydyeHus. XUMHYECKue
CBOMCTBA: THIPOJIU3, AJIKOTOJIM3, AMUHOJIM3, BOCCTAHOBIIEHHE 1O PO3eHMyHIy, B3aMMOIEHCTBUE C
peaktuBamu [ puHbsipa, peakuust ApHara-OucTepra.

12. AMUHBL.



Knaccuduxarms 1 HoMeHKIaTypa aMuHOB. CTpOeHNE aMUHOTPYHIIbL. 3aBUCHMOCTbD HYKJIICO(DHIBHBIX
M OCHOBHBIX CBOICTB aMHHOB OT CTPOE€HHS AaMHMHOB. AMHHBI KaK KHCIOTBI W OCHOBaHMS.
CpaBHUTENbHAs XapaKTEPUCTUKA KHUCIOTHO-OCHOBHBIX CBOWCTB II€PBUYHBIX, BTOPUYHBIX MU
TpeTHYHBIX aMUHOB. OCHOBHBIE CIIOCOOBI MONMy4EHUS au(paTHIECKUX aMHUHOB (aMMOHOJIM3 CIIUPTOB
U aJKWITajJoreHujoB, cuHre3 [alOpwans, peakums l[odmana, neperpymmupoBka Kypimyca,
BOCCTAHOBUTEIILHOE AaMMUHUPOBAaHHE KETOHOB M albJETHIOB, IPUCOEINHEHHUE aMMHaKka K
o, B-HempenenpHBIM allbAeruaaM, peakuuss MaHHNXa, BOCCTAaHOBJICHHE aMUA0B, HUTPUJIOB, a3HJIOB,
OKCHMOB U HUTpOCOEeAWHEHHH, MeTo DmBaiiiepa-Knapka, Jleiikapra). KauecTBeHHble peakuuu Ha
NepBUYHBIC, BTOPUYHBIE M TPETHYHBIC aMHHBI (B3aMMOJCHCTBHE C A30TUCTOM KHCIOTOM, TeCT
Xynacaukepa). HykneopuiabHOCTP ¥ OCHOBHOCTh aMHUHOB. AJIKMIMPOBAHWE W ALMJIMPOBAHHE
aMHMHOB. BzammopneiicTBue ¢ KapOOHWIBHBIMHM COCAMHEHHMSAMH (IIOTy4YE€HHE MMHHOB U C€HAMHUHOB).
OxucieHue aMrUHOB.

13. AMHHOKUCIIOTHI.

Knaccuukanuss aMHUHOKHUCIIOT, psAJl HE3aMEHUMBIX aMHHOKHCIOT. METONbl CHHTEe3a (aMMOHOIIN3
raJIOTCHIPOU3BOIHBIX KapOOHOBBIX KHUCIOT, CHHTE3 [a0puans, CHHTE3 ¢ TMOMOIIbI0 MalOHOBOTO
a¢upa, cunTe3 lltpekkepa). OcoOEHHOCTHM CTpOEHUS (CIIOCOOHOCTH CYIIECTBOBAHUS Kak
OWITOJNISIPHBIX MOHOB, MMOHATHE 00 M303JIEKTPUUYECKON Touke). ONTHYECKasi aKTUBHOCTh aMUHOKHCIIOT,

NPUPOIHBIE H30MEpbl. XMMHUYECKHE CBOMCTBA AMWHOKHCIOT:  PEaKIHH, IPOTEKAIOUIHE TI0
amMuHO-Tpynne (oOpa3oBaHue N-alMIBHBIX TMPOU3BOAHBIX (METOJ KapOOOCH30KCU3AIINUTHI),
o0Opa3oBaHHe OCHOBAaHMH Muddda, B3aUMOJIEIICTBUE c pEaKkTUBOM Cenrepa

(2,4-nuaNTpodTOPOCH307IOM),  peakmus  OAMaHa, METOJ  KOJIMYEeCTBEHHOTO  OMpeciCHHUS
amuHO-Tpynmbl 1o Ban-Cnaiiky, mno Cepenceny, ammaupoBanue 10 lllorreny-baymany,
JIe3aMUHHUPOBAHUE), PEaKIMK, MPOTEKAIONINe MO KapOOKCHIIBHOH rpymme (oOpazoBaHue coned u
BHYTPHUKOMIUICKCHBIX COENMHEHUH, dTepudukanus no duiepy, o00pazoBaHUE raJOreHaHTUAPHIIOB,
HNEeNTUAHBIX  CBA3CH, MEXMOJIEKYIIpHOe AalWIMPOBaHHWE, PpEeaKIUH JeKapOOKCHIMPOBAHMUA).
KauecTBeHHbIE peakuy 0-aMUHOKCHJIOT: HUHTUIPHHHASL, ONypeToBasi, KCAHTOIPOTCHHOBASI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0MMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

JU1st uTeHUs JIEKIMH HCITONIb3YETCS JIEKIIMOHHAS ayIUTOPHs], OCHAIICHHAs! T0CKOM.

JUst IeMOHCTpaluK IPUMEHSAETCsl HabOp MApOCTEPHKHEBBIX U OOBEMHBIX MOJIEIICH OpraHNYeCKUX
COEIMHEHUH.

JU71s1 BBITIOJTHEHUS] CEMUHAPCKO-1a00PaTOPHBIX 3aHATHI MCHONb3yeTcs yueOHas naboparopus,
OCHALICHHAs JOCKOMU, BBITSDKHBIMU MIKadaMu, 1abopaTopHOH MeOelbio, BOZOMPOBOAHOMN BOIOHM,
JTUCTAITUPOBAHHOM BOJIOH, 1aboparopHoii oCcy0H, MprubopamMu, peKaTuBaMu, CpeACTBAMHU
MTOYKapOTYILIEHUS ¥ OKa3aHUs NEPBOM MENULIMHCKON ITOMOIIH.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Oprannueckas xumus [Texker] : B3 1. T. 1 / B. ®@. Tpasens - M.JIaboparopus 3nanuii,2017
2. Oprannueckas xumus [Teker] : B3 1. T. 2 / B. ®@. Tpasens - M.Jlaboparopust 3uanuii,2017
3. Oprannyeckas xumus [Teker] : B 3 1. T. 3/ B. ®@. Tpasens - M.JIaboparopus 3nanuii,2017

4. IlpakTuKyMm 110 oprannyeckor xumun, yueonoe nocodue/O. I. Kapmanosa, B. C. Tanucmanos
,-Mocksa, MOTH, 2020

JlomonHuTenpHas IUTEparypa
1. Oprannueckas xumus [Texct] : B 2 kH. Ku. 1 : OcHOBHOM Kypc : yaeOHUK juis By30B / [B. JL.
Beno6oponos u np.] ; mox pen. H. A. TrokaBkuHoi .— 4-¢ uzf., ctepeorun. — M. : JIpoda, 2008 .—
638 c.
2. Opraanueckas xumus [Tekct] : B 2 kH. KH. 2 : CiennanbsHbIi Kypc : Y4eOHUK TSl BYy30B / TIOZ pef.
H. A. TiokaBkuHOM .— 2-€ u3x., crepeoturt. — M. : [lpoda, 2009 .— 592 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



1. http://www.chemjournals.net/main/mjoc.htm

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE IPeyCMOTPEHO.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUNIMHBI (MOXYJIs1)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIUM IMOHITHHHBIM
anmnaparoM OpraHUYeCKOM XUMUH, a C IPYroil CTOPOHBI, JOJIKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE
3HAHMS Ha MTPaKTHKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATHA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

VYceneniHoe ocBoeHHe Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX YY€OHBIM TJIAHOM 110 AUCLUILINHE,

— BEJICHMSI KOHCTIEKTA 3aHATUI;

— BIYMYHUBOW CaMOCTOATENBHOU pabOoThI CTY/IEHTA,

- THIATEJIbHYIO MOJATOTOBKY K Ja00paTOpHBIM padoTaM, MOArOTOBKY K UX 3allUTE HA KOJUIOKBHYMaX.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YT€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy y4ueOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS],;

— pelieHue 3a/1a4, IpeiIaraeMblx CTyIEHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

ITokazaTeneM BiaJeHUs MaTEPHAIOM CIIy)KHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo 100UTHCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CiIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPETIO/IaBaTEII0 IPYIIIBI UIIU JIEKTOPY.

Bo3MOX€eH TeKyIUiA KOHTPOJIb 3HAHUI CTYIEHTOB B BUJI€ PELIEHHUS 3a7a4 B COOTBETCTBUM C TEMATUKOU
3aHITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: ®du3KKa aTOMHBIX SIEp U AJIEMEHTAPHBIX YaCTHII, (PH3HKA BBICOKHX YHEPTUI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadeapa QuandecKkon XUMUN

Kypc: 1

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT
PazpaGoTunkm:

B.C. TanucmanoB, KaHJ. XUM. HayK, JIOIEHT, TOIICHT
O.I'. KapmaHoBa, KaH/I. XUM. HayK, JJOIIEHT, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHamM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTu4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTarh Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.3 Cnocober k mpodecCHOHATHHOW SKCILTyaTarluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIUOHHEIC)
HCCIICAOBAHHUS

I[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHI €
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
AKCIIEPUMEHTAIIEHBIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT OCHOBHBIC MpaBWiIa TOBEACHUS M PabOTHI B
COBpPEMEHHO Hay4HO 1abopaTopun

[1K-3 CnocoGeH BbIOMpATh U MPUMEHATH
noaxozsiee 000py10BaHHE, MHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIB pabOThl M AMANA30HbI PabOUYMX
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[K-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKMX TIOIXOJOB M  yMEHHUE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/IOB BBIYMCIICHHMA

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPELIHOCTH  MU3MEPEHUH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[1IK-4.1 3naer yncneHHbIe MOPAIKH BEITUYHUH, XapaKTEPHbIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUCHUA JUCIIUITIINHBL «Opl"aHI/ILICCKaSI XHUMUSD) 06yqa10m1/11710;1 JOJIKCH:

3HAThb:

- OCHOBHBIE ITOJIOKEHUSI COBPEMEHHOM TEOPETHYECKON OPraHN4eCKON XUMHUH;

- IPUHIIMIIBI KITaCCU(DUKAIIMNM OPTaHUYECKUX COCTMHEHHIA;

- IPUHLIUIIBI CUCTEMATHYECKOH, pallMOHAJIbHOW U TPUBUAIBHOM HOMEHKJIATYPhI;

- OCHOBHBIE CIIOCOOBI MOJYYECHUSI OPTraHUYECKUX COEANHEHUH Pa3IMuHBbIX KIAcCoB, MX (u3ndecKkue u
XUMHUYECKHE CBOMCTBA, PACIPOCTPAHEHHWE B NPHUPOJE U INPUMEHEHHE; OCHOBHBIE MEXAHU3MBI

OpraHWYEeCKUX PEakKlMii,

MTO3BOJISIOIIHE

OOBSACHATH TPOTEKAHHE PpEeaKIHi, IpeacKa3bIBaTh

HaIpaBJICHUC peaKHI/Iﬁ " YCJIOBUA UX OCYHICCTBJICHUA,
- MCTOAbI BBIACJICHUA, OYHMCTKH H I/IIICHTI/I(i)I/IKaI_II/II/I OPraHn4CCKuX COCHHHGHHﬁ; Ka4CCTBCHHBIC
PpCaKu Ha PA3JIMYHBIC KIIACChl OPTraHUYCCKUX COG,Z[I/IHGHI/II\/’I " OTACJIbHBIC ITPEACTABUTCIIN.

yMeTh:

- COCTaBIATH (OPMYJIBI OPraHNUECKUX COCIUHEHUH MO Ha3BaHHMSM M JaBaTh HAa3BaHUs BEILECTBAM I10
CTPYKTYPHBIM (hOpMYyJaM COITIaCHO HOMEHKJIAType;

- OIpEeAENATh IPUHAJIEKHOCTD K KJIaCCy OPraHU4eCKUX COCAUHEHU;

- IPUBOJIUTEH YPABHEHUS COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIH;

- UCIIOJIb30BaTh 3HAHUS MEXaHU3MOB OPraHMUYECKUX PEeaKLuil [UIs 0ObSICHEHNS IPOTEKaHUs Peakuuil 1

MNpCeaACKa3saHuA YCJ'IOBI/Iﬁ HX INPOBCACHUSA,

- TIOJTb30BATHCSI XUMUYECKOM JIUTEPATYPOH (CIIPaBOYHOM, HAYYHO-TIEPUOMUECKON U JIp. ).

BJA€Th:




- OCHOBHBIMH T€CpMUHAMU opraaneCKoﬁ XHUMHH,
- MCTOJaMHU UCCIICIOBaHUA CBOICTB PA3JIMIHBIX KJIIACCOB OPIraHUYCCKUX COCHHHGHHﬁ.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

B xkypce "Opranmdeckas xumusi" TpPBOAUTCSA TEKYIUH KOHTPOIUIb YCIEeBaeMOCTH B (opme
KOHTPOJIBHBIX paloT, cAadu J1a0opaTopHBIX padoT M KOJUIOKBUYMOB; HCIIOJIB3YyETCS PEHTHHIOBas
cucTemMa.

Bonpocel ansi mpoBefieHHUsT TEKYIIET0 KOHTPOJS ycreBaeMocTd (caada nabopaTopHBIX paldor,
KOJJIOKBUYMOB, KOHTPOJIBHBIX padoT):

Pa3z[en <(TeOpeTI/I‘-IGCKI/IG OCHOBBI OpFaHH‘leCKOﬁ XUMHHN

1. Yto m3ydaer opranmyeckas xumusi? KakoBbl BaxkHelime 3Tamnbl ee pa3Burua’? KakoBo 3HaueHue
opranndeckoil xumun? Kakue cblpbeBble HCTOUHUKH OPraHUYeCKUX coeauHeHull Bam n3BectHbl?

2. Jlaiite onpeneneHne TreTepoIuTHIECKUM (IEKTPOPHIBLHBIM U HYKJICO(UIBHBIM), TOMOIUTHYECKUM
(paaMKambHBIM) pEAKIUSIM.

3. CchopmynupyiiTe OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHHSI OPTraHUYECKUX COCTUHEHUN
A.M. Bytnepoga.

4. Uro Ha3bIBaIOT THOpUAM3AIel opOuTaneii? B kakux THOpUIHBIX COCTOSHHSIX MOTYT CYIIECTBOBATh
aToOMBbI YIJIEpO/ia B OPTaHUUECKHUX coeAnHeHMsIX? OxapaKkTepu3yiTe 3TH COCTOSIHHUA.

5. Chopmynupyiite onpeneneHuss XUMUIECKOW CBSI3M PA3MYHBIX THUIIOB: KOBAJICHTHOW (TOJSPHOW M
HENOJISIPHOW ), HOHHOH, ceMunonsipHoit. [IpuBenure MexaHu3Mbl 00pa30BaHUs XUMUYECKOHN CBS3H 3TUX
TUIIOB HA IIPUMEPE OPraHUYECKUX MOJIEKYIL.

6. Maiire ompenencHue (YHKIMOHAIBLHOW TPYMIBI M KJIACCOB OPraHUYECKHX CoequHeHWH. Jlis
MPUBEICHHBIX HWXKE COCIMHEHHMH Ha30BUTE (PYHKUIMOHAJbHBIE TPYIIBI U OTHECHUTE ITH BEILIECTBA K
COOTBETCTBYIOIIMM  KjaccaM ©  psaaMm  opranudeckux  coeaunenuii: (CH3)2CH(Br)CH3,
CH3CH2MgBr, C0H5SCOOH, C5H5N, C6H5—CH(OH)—C6HS, CH3—C6H4—N2Cl

7. Uro Ha3pBalOT MHIYKTHBHBIM 3(dexkrom? OO6o03HaubTe rpaduueckuM U OyKBEHHO-3HAKOBHIM
criocoboM WHAYKTHBHBIE 3(dexTst B cienyromux coeaunnennsx: CH3C=N, CH3CH(NH2)CH3,
(CH3)2CHCOOH, CH3MgBr

8. B kakux ciydasx OCYHICCTBISICTCS Me30MepHbIH 3ddekt, B deM oH 3akmouaercsi? Cpenn
MPUBEICHHBIX HWXXE CTPYKTYp BHIOEpUTE T€, B KOTOPHIX HaOMIOmAeTcsi Me30MepHbId 3 ek,
0003Ha4ybTe ero TpapuueckuM U OyKBEHHO-3HAKOBBIM CHOCOOOM U W300pa3uTe TpaHUYHBIC
PE30HAHCHBIE CTPYKTYPHI:

CH3CH = CHOCH3, CH2=CHCH20H, CH2=CH—CH=CH2, CH2=CH—C=N

9. Cpeau npuBeIEHHBIX YaCTHIl OIpEIeNIUTe pPaJUKaIbHBIE, JEKTPO(UIbHbIE M HYKICO(PUILHBIE
pearentsl: OH-, H+, (CH3)3C+, :NH3, Cl-, CH3-, H2S:, Br-, H20:

10. Kakue BemecTBa Ha3piBaloT u3oMmepamu? Kakue BUABI CTPYKTYpHOM U TPOCTPaHCTBEHHON
nzomepun Bel 3Haete? [IpuBennuTe cOOTBETCTBYIOMINE IPUMEPHI

Pa3z[en «Hpe,[[e.]'IBHBIe YIJIEBOAOPOAHI. AJKaHBDY

1. Kakue BemecTBa Ha3bIBatOTCS ankanamu? Kakas w3 mpuBeneHHBIX 00X (pOpMyI yTIIeBOIOPOIOB
cootBeTcTBYeT ankanam: CnH2n-2, CnH2n, CnH2n+2, CnH2n-6 ?

2. Kakue wu3 mepedMCIeHHBIX YIIEBOAOPOJOB COAEp)KAaT TPETHUHBIM aroM yIjiepoja: JTaH,
2-meTmiOyTaH, 3,3-1uMeTuiIreKcan?

B kxakoMm cocTossHuN FI/I6pI/I):[I/I3aI_II/II/I Haxo4dATCA aTOMBI yIJiepoaa B ankaHax?

3. Ilepeuncnure wu3BecTHble Bam crnocoObl MOMyYeHHS alKaHOB W IUKJIOAIKAHOB. 3alHILNTE
YpaBHEHUS COOTBETCTBYIOIIUX pEaKLUil

4. CocTaBbTe CTPYKTYpHBIE (DOPMYIIBI BCEX U30MEPOB OyTaHa, FeKCaHa, OKTaHa ¥ Ha30BHUTE UX.
5. Kaxkas u3 crepeon3oMepHbIX (opM MUKIorekcana oonee ycroiunsa? M3obpasure ee.

6. J[laiite onpenenenue o-cBsizu. Kakoit Tun cBszeii (o-, m-) uMeercs B 3TaHe, nukioOytaHe? Kakopa
mHa u sHeprusa C-C cBs3u?

7. Kakue CyHICCTBYIOT MCTO/IbL I/IILGHTI/I(l)I/IKaLII/II/I AJIKaHOB U L[I/IKJIoaJ'IKaHOB?



8. YuuThiBas HMMEMOIIMECS 3aKOHOMEPHOCTH, ONpEACISIOMINE B3aUMOCBS3b (U3NUECKUX CBOWCTB
QJIKAHOB C MX CTPOEHHMEM, PACIOJIOKUTE YIJICBOAOPOABI B IOPAAKE YMEHBIICHHS HX TeMIeparyp
KUIIEHUS: a) 3,3-IUMeTWINeHTaH; 0) H-TenTaH; B) 2-METHITENTaH; I') H-TICHTaH; /1) 2-MEeTUJITeKCaH.

9. Hanmmure cxeMmy B3aMMOAEWCTBHA NpONaHa M IMKJIONPONAaHa C OJHOM MOJIEKYNION Xiopa,
W30MEHTaHa C pPa30aBICHHOW a30THOM KHCJIOTOH, Cyab(OXJIOpUPOBAaHHUS CHHTHMHA (CMech
cuHTeTHYecKuX yrieronopoaoB C12 - C18). K kakomy THUITy OTHOCATCS 3TH peaKIuu?

Paznen «HenpenenbHble yrieBonopoash

1. Hanummre cTpykTypHble (OpPMYIIbl BCEX BO3MOXKHBIX HM30MEpPOB IIEHTEHa M TekceHa. HasoBute
MIOJTyYEHHBIE YITIEBOJOPOBI IO MEKIYHAPOJHON U PallMOHATIBHOW HOMEHKJIATYpE.

2. Kakue CyHICCTBYIOT (bHSI/IKO—XI/IMI/ILICCKI/IC METOAbBI I/I):[eHTI/I(i)I/IKaLII/II/I HETIPCACIIbHBIX yrﬂeBOﬂOpOZ{OB?

3. CpaBHuTe oTHomeHHEe K Opomy n3o0yraHa Ha cBery u m3o0yTtmieHa B CCl4. B yem mpuumHa
pas3IM4HOro NpoTeKaHus peakuuii? HazoBuTe u npuBeauTe UX MEXaHU3MBI.

4. HanummTe peaknuu IOMYyYEHUs TEPEUNCICHHBIX AJKEHOB JEruaparaifed COOTBETCTBYIOIIMX
COMPTOB M JErMJpOrajoOreHUpPOBAaHUEM  TaJOI€HAJKaHOB! IIPOIIEH; 2-metun-2-0yTeH;
2,3-nmumetni-1-0yTeH. Ykaxkure ycioBus IPOBEACHHS PEaKH

5. Hamumwure ypaBHEHHs peakiuii B3aWMOJICHCTBUS TPOTNHHA C HM30BITKOM BEIIECTB: BOJOPOAA,
OpOMOBOZOPO/IA, XJIOPA, BOJBI, KUCIOPOAA, aMMHUAUYHOTO PAaCTBOPA OKCUZA cepedpa. YKaKHUTe YCIOBUS
UX [IPOTEKAHUS.

6. Harmumure cxemy B3ammopeiictus 1,3-OyTagueHa ¢ oMHON MOJIEKyI0i Opoma, IpormiieHa C CepHOI
KHCJIOTOH, 1-OyTeHa ¢ BOJIOH, O30HMPOBaHUS HECUMMETPUYHOTO JIUMETHIITUIICHA C IOCIEAYIONIM
pacIIeIyIEHUEM 030HK/1a BOIOK, MeTaHa ¢ xJ10poM. HazoBUTE MPOIYKTHI peaKuid.

7. YKaxkuTe THII THOpUIU3ALUK OpOUTAaell YIIIepOAHbIX aTOMOB B alleTUJICHE, H300pa3UTe CXeMaTHIHO
CTPOECHUE CBS3EH aleTUIICHA.

8. W3 nmponmieHa M HEOPTaHMYECKMX  PEAreHTOB  MPEJIOKHUTE  CXeMy  IOIy4eHHs
2,3-mumernn-2,3-1ubpomOyTaHa.

9. Hanmmure cxemy nonuMepusanuu 3TujieHa. KakoBo mpoMbIIICHHOE 3HAYEHHUE TOH peakuu?

10. Kakoe u3 aByx ykazanHbeix coenuHeHuit CH3-CH=CH-CH3 u CH3-CH2-CH2-CH3 okucnsercs
pactBopoM nepmaHraHara kanusi? HazoBuTe ero mo MeXAyHapOOHOW HOMEHKIIAType M IPUBEANUTE
CXEMY PEaKILUH.

Paznen «Apomarrueckue yriaeBoI0pOabDy

1. Hamummre cTpykTypHyo (opmyny mpornmibeH3oia. YKaKUTE COCTOSHUE THOpPHIU3alUi BCEX
aToOMOB yIJIepoa.

2.CpaBHI/IT€ QJICKTPOHHOC U IMMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI HUKJIOTCKCAHA U OeH30I1a.
3. HpI/IBeILI/ITe MCXaHU3M 3J'IeKTpO(1)I/IJ'IBHOFO 3aMCIICHU B OCH30MHOM KOJIBIIC.

4. Ipusenure npuMepsl 3amecTuteneid — opueHTanToB | u Il poga u 00ObSICHUTE UX OPHEHTHUPYIOIIEE
neictBue. B KakMxX cioydyasx IPOUCXOOUT CONIacOBaHHAas W HECOIVIAaCOBAHHAs OpHUEHTAIUs
3aMecruTeneit?

5. Kakue KucIoThl MOXKHO MONyYUTh IPU OKUCIICHUU coeuHeHUi: 1) mponunOeH3o; 2) o-Kcuiom; 3)
1-mMeTnn-4-u30mponmIOeH30I1?

6. YKa)KI/ITe, XapaKTCPHLI JIX JJIA OcH30J1a CBOMCTBA HCMPCACIbHBIX yrﬂeBOZ[OpO,I[OB?

7. IlpuBenure cxeMy pacupeaeleHust AIEKTPOHHON ITIOTHOCTH B aMuHoOeH301e. Kak Biusier BBeneHue
aMHUHOTPYIIIIBl Ha 3JIEKTPOHHYIO IUIOTHOCTh B OeH30i1bHOM sifpe? IlpuBenure mpuMepsl peakuuii
ANEKTPOMUITBHOTO 3aMEIICHUSI B aMHHOOCH30JIE.

8. Hammmmre cxeMbl Tpex peakiui, TOKa3bIBAIONINX apOMaTHYECKUN XapaKkTep HadTanuHa
9. Hanmmre ¢popmyisl M Ha3BaHUS MPOIYKTOB BOCCTAHOBICHUS HaTannHa.

10. [puBeauTe MexaHU3M AIIEKTPODUIBHOTO 3aMelIeH!s] B OCH30HHOM KOJIbIIE Ha TIPUMEpPE OHOU U3
peaxiuii: HUTpOBaHUsI, TaIOTEHUPOBAHUS, AIKUIMPOBAHUS, allWIIMPOBAHUS, CYTb(QUPOBAHUSI.

Pa3z[eJ1 <(raJ'IOl"eHHpOI/ISBOI[HBIC YITICBOAOPOABD

1. HaszoBuTe mo paaumkalaM W TI0 MEXKIYHApOJHOH HOMEHKJIAType BCE MOHOXJIOPIPOU3BOIHBIC
nporwieHa. Kakoe coenuHeHNe MOXKET CyHIeCTBOBaTh B BUJE IMC- W TpaHc-uzoMepoB? [IpuBemnure
(hOpMYIIBI THX U30MEPOB.



2. CKONBKO TPUXJIOPIPOU3BOIHBIX MOXHO 00pa30oBaTh OT yIIICBOLOPOAOB: a) IpomaHa; 0) MponuieHa;
B) nuMeTunaneruiena? Hanumure ux cTpykTypHbie GOpMYIbI U HA30BHTE.

3. Kak Bamsger nmpupoma OpPraHMYECKOTO  pajuKaja Ha  PEaKIHMOHHYI0  CIHOCOOHOCTh
raJIOreHONPOU3BOJHBIX B PEAKIMAX HyKJIeo(puibHOro 3aMemieHusi? OObsSCHUTE BIUSHHUE pPaJuKaiia Ha
IpuUMepe XJIOPUCTOTO aJUTIIIA, XJIOPUCTOro OEH3MIIA, XJIOPUCTOTO MPONHIIA U XJIOPUCTOTO BUHMIIA.

4. CpaBaute npouHocth u nomsipHocTh cBs3edt C-F, C-Cl, C-Br, u C-lI B ranorenankanax. Kak
U3MEHSETCSI B ITOM psily CIIOCOOHOCTH CBS3€H K TIeTEPOIMTMYECKOMY pa3pbiBy M YCTOHYMBOCTH
00pa3yIoIMXCs IPU STOM TaJIOTeHUI-HOHOB?

5. OObsicuuTe, MOYEMy B MOJSIPHOM pacTBOpuTeNie (Hampumep, B cnupTe) paspeiB cBsizu C-Br c
o0Opa3oBaHHeM aHHOHA OpoMa MPOUCXOANUT Y OPOMHUCTOTO aJlTHia

6. Ha npumepe OpoMHUCTOTO 3THJIA C 3TUIIATOM HATPUs M3JIOXKUTE CylIIHOCTh MexaHu3Ma SN2. Kakosa
TEOMETpUsl  IEPEXOTHOI0 COCTOSHUSA? VYKaxuTe (HaKTopsl, ONArONpHUATCTBYIOIINE IPOTEKAHUIO
peaKiuii Mo 5ToMy MeXaHU3MY.

7. Ha mpumMepe peakiiuu TpeT-OyTHIIXJIOPU/IA C BOJIOW M3IIOKHUTE CYyITHOCTh MexaHu3ma SN 1. Ykaxwure
(akTopbl, ONaroNpUATCTBYIOIIME pealu3aliy peakuuil 1mo 3ToMy MexaHusMy. Kakue mnoOouHbIe
IIPOLIECCHI B IAHHOM CJIy4ae BO3MOXKHBI?

8. B kakyro CTOpPOHY HM3MEHHUTCS COOTHOLICHHE MPOLYKTOB B3aMMOICHCTBHs 2-OpoMOyTaHa co
IIEJI0YbI0, €CJIM BOIHBIN PACTBOpP ILEJIOYM 3aMEHUTHh CIHUPTOBBIM pacTBopoM? Jlaiite 0ObsSCHEHUS,
paccMOTpeB MEXaHHU3M PEaKIIH.

9. B uem ommmune mexanusmoB El1 u E2? [lpuBenute 3T MexaHM3MBI Ui KOHKPETHBIX PEaKIIHM.
Vkakute, Kakue (akTopbl CIIOCOOCTBYIOT IPOTEKAHHUIO PEAKIINH MO 3TUM MEXaHU3MaM.

10. Hanumure cxeMy IojuMepu3aliiy XJIOpUCTOro BuHMiIa. Kak Ha3zpiBaeTcst NPOAYKT IOIMMEpU3aLUU
U TZ€ OH npuMeHsietrcs?

Paznen «Crnmptsl, heHoIb)

1. Hanummre cTpyKTypHBIE (JOPMYIBI H30MEPOB aMUJIOBOTO CIIMPTA, BXOASAIIUX B COCTaB CHUBYIIHOTO
Macia. Hazosure ux.

2. Tlouemy He ObIBaeT ra3000pa3HBIX CITUPTOB MPH OOBIYHBIX YCIOBHUSIX?

3. OxapakTtepusyiiTe XMMHUYECKHE CBOWCTBA MPEIENIbHBIX CIIMPTOB. B 4eM COCTOUT OTIMYME 3TOrO
KJlacca COeIUHEHHWH oT ranoreHaikaHoB? Haubonee BaKHble XMMHUYECKHE OTIMYMS TOKAKUTE Ha
MpHUMEpEe STHIIOBOTO CIIUPTa U OPOMHCTOTO ATHJIA.

4. CpaBHHTE OCHOBHBIE M HYKJICO(HIbHBIC CBOWCTBA STHJIOBOTO CIIUPTA U 3TUJIaTa HATPUS.

5. Hammmure cxemsl aeruaparanuu OyTHIOBOTO, BTOP-OyTHJIOBOTO M TPeT-OyTHIIOBOTO CIIUPTOB B
MPUCYTCTBUN CEPHON KHCIOTHI. PaccMOTpuTe MX MeXaHU3MBL. PacrosioxkuTe 3TH CHOHPTHI B Ps IO
YBEJIMYEHHUIO JIETKOCTH JIeTHIpaTaliH.

6. Hannmure MexaHu3M MOJIy4YEHUs aKpOoJIE€HHA U3 [IULEpUHa B KUCIION cpejie.

7. PaccmoTpuTe CTpOCHHE MOJEKYIbl TUMETHIOBOTO 3¢hupa. MoXKeT U 3TO COEAWHEHHE IMPOSBIATH
KHCJIOTHBIE, OCHOBHBIE U HYKJICO(UIIbHBIE CBOICTBA?

8. Paccmotpute mMexanusMm OpomupoBanus ¢enona. Ilouemy peakuusi 6pomupoBanus geHona uaeT B
Oonee MATKHUX yCIIOBUSX IO CPABHEHHIO C TOIYOJIOM U OeH30510M?

9. Ilouemy ¢enonbl sBISIIOTCA OOJIee CHIBHBIMU KHCIOTaMH M 0Oosee cllaObIMH OCHOBaHUSIMH 10
CpaBHeHHIO co crnupTamu? Hamuimmre ypaBHeHHS NTPOTEKAIOUIUMX pPEaKIUi MpPU B3aUMOJEHCTBUU
(eHoMa CO MIENOYbI0 U TPU NOAKUCIECHUH HIEIOYHOTO pacTBopa GeHona.

10. Kakue mnpomblnuIeHHBIE MeETOABl MonyuyeHus ¢eHona Ber 3nHaere? Hanumunrte ypaBHEHHS
COOTBETCTBYIOLIUX PEAKLUI.

Paznen «KapOoHMIbHBIE COSTUHEHUS

1. Kakoil (yHKIMOHANBHOW TPYNIOH XapakTepusyroTcsl anbleruipl? Kakum o0pazoM MOXHO
MOATBEPANUTH HAJTMUKE KapOOHMIIBHOM IPpyNIibl B KAPOOHMICOACPIKALINX COSAMHEHUSIX ?

2. Hamumwure cTpykTypHble (GopMylbl u3oMepHbIX aibaerugos CSH100, C4H8O u HazoBuTe 1O
MEXIyHapOAHON W palMOHAIbHOM HOMEHKIAType (B3sSB 32 OCHOBY YKCYCHBIH ajbAETH]l) TOJBKO
aJIbAETH/IBI C PA3BETBICHHOH LIETBIO.

3. Tlonumepuzanust - 4YacTHBIM Cilydaidl peaklMid NPUCOEIWHEHHUs - XapaKTepHa B OCHOBHOM JUIS
anpaerunos. Hampumep, npu crossHuu 40% BogHoro pactsopa dopmansaeruaa (popMainna), B BUAE
Oernoro ocajika oopasyeTcs monuMep GopMaibaeruia ¢ HEBBICOKOH MOJIEKYISpHOI Maccoit — mapadop.
[TokaxxuTe B CXeMaTHYHOM BHJIE MEXAHU3M ATOH peaKH.



4. Kakme peakuuu Ha3bIBAIOTCS peakuusaMu KoHaeHcanuu? [lpuBeante peakiuio KOHICHCAIHH
¢dopmanpaeruaa ¢ kapdbamuaoM (MoueBUHON). Ha30BUTE MPOLYKT MOJTUKOHACHCALINH.

5. Hammmure cxemy albIOJIBHOM KOHACHCALIMKA I M30MACISHOIO anbaeruaa. Bo3moxkHa i B
JAaHHOM CJIlydae KpOTOHOBAasi KOHIEHCAalMi M, €CIM — Ja, TO KaKoe COeJUHEHHE oOpasyercsi B
pe3yabrare 3Toi KOHJeHCaIuu?

6. Kakue xapOOHWIBbHBIE COCAMHEHUS NaroT TajodopmHyro peakuuio? [lpuBenuTe MexaHHW3M 3TOM
peakuuy Ha IpUMEPE METHIITUIKETOHA.

7. YKaxkuTe, y KaKoro ajibAeTHaa: O-XJIOPIPOIMHOHOBBIN, IPOIMOHOBKIN - 3J1EKTPO(HIIbHASI AKTUBHOCTD
KapOOHMJIBHOM I'PyTIIBI IPOSBIIAETCS OOJbIIE U odeMy?

8. IIpuBenute ob1IyI0 CXeMy MeXaHM3Ma HyKJI€O(UIBHOTO MPUCOCAMHEHUS N0 KapOOHWIBHOW IpyImie
Y OTBETHTE HA BOIPOCHI: a) B KAKUX CIIy4YasiX HCHOIb3YeTCs] KUCIOTHBINA KaTalau3 U B YeM ero poib? 0) B
KaKHX CIIy4JasiX BO3MOKEH OCHOBHOM KaTajii3 ¥ KaK OH OCYLIECTBISETCS?

9. Ilo xakoMy MeXaHU3MY NIpOTEKaeT peakuus OeHzanpaeruaa ¢ penunruapasunom? Ilpuseaure 3ot
MexaHu3M. [71e npuMeHsroT GeHnIruIpa3oHbl?

10. Kakumu MeTomaMu MOXXHO TMONY4YHTh anetodeHoH? Hamummrte ypaBHEHUS COOTBETCTBYIOIIUX
peaKuuri.

Pa3z[eJ1 <(Kap6OHOBLIe KHCJIOTBD»

1. CpaBuure ctpoenue kapooHoBoit kuciorel RCOOH u ee annona RCOO-. [Touemy B kapOoHOBOA
kucnore cBs3u C-O pasnuyebl 1O JUIMHE, a B KapOoKcwiaT-aHnoHe mnuHa oOemx C-O cBszei
onnHakoBa? Kakue peakinu XapakTepHbI Ui KapOOHOBBIX KUCIIOT?

2. OxapakTepu3yiite B 00IIeM BUJE XUMHUUECKHE CBOMCTBA NPEACIbHBIX MOHOKapOOHOBBIX KHCIOT. Ha
MpUMepe YKCYCHON KHUCIIOTHI U allbJieThia IOKAKUTEe Hanbolee CyleCTBEHHbIE XUMHUECKUE OTIUYHS
KapOOHOBBIX KMCJIOT OT aJIbJETHUIOB.

3. PacnonoxuTte cienyronme cOequHeHNs B P 10 OCiIalIeHUI0 X alIUPYIOLIE CIOCOOHOCTH: a)
(CH3CO)20; 6) CH3COOH; B) CH3COCI; r) CH3COOC2HS. JlaliTe 0ObsicCHEHUSI.

4. PacniofiokuTe CIIEAYIONINE COSTUHEHHUS B PSIJI TI0 BO3PACTAHUIO CKOPOCTH THIPOJIH3A: a) XJIOPHUCTHIN
arneTwt; 0) YKCyCHBIN aHTUApHUT; B) dTUnarerar. Jlaite oObsicCHEHUS.

5. Kakas kucnora B Kax1oi nape Ooiiee cuiibHas M MOYEMY: a) MyPaBbHHAS M TPUMETHITYKCYCHAS, B)
a-xJIopMaciisiHas ¥ B-XJOpMacisiHast; T') MPOIMUOHOBAs U aKPUIIOBAs; J1) MypaBbHHAs U ILABEJIEBas; €)
L1aBesieBast U MaJIOHOBas?

6. KakuMm 00pazoMm monydaroT apoMarndeckue KapOoHOBbIe KUCIOThI? [IpuBeauTe mpuMepsl peakiuit
nosy4yeHus (hTaieBbIX KUCIOT?

7. Kakne Bam m3BecTHBI KapOOHOBBIE KMCIIOTHI M MX NPOU3BOAHBIE, OONajgarommue OMOIOrMYecKOn
aKkTUBHOCTHIO? [IpuBenTe METOBI X TIOTYYCHHUSI.

8. B kakue peakinuu 31eKTPOPHUIBLHOTO 3aMEIeHHs BCTYNAIOT apoMaTudeckue Kuciotel? Ilpuseante
MPUMEPBI 3TUX PEAKLM U HA30BUTE COOTBETCTBYIOIINE POIYKTHI.

9. Hanmmure cxemy Aeruaparanuu sOI04HON KUCIOThHL. Kakoe coequHenne npu 3ToM oopasyercs?

10. TTouemy AByXOCHOBHBIE KUCJIOTHI 00Jiee CHUIIbHBIE, YeM OJHOOCHOBHBIE?

Pazgen « AMHUHEDY

1. Kak pearupyioT ¢ a30TUCTOH KHUCIIOTOW: a) METWIIMATHIAMHH; 0) METHJI-BTOpP-OyTHIIaMUH.
[IpuBenure ypaBHeHus peakuuii. Ha30BUTE NPOAYKTHL.

2. UeMm paznu4aroTCs MO CTPOEHHUIO JUa30- U a30COETUHEHUs?

3. C noMOmIBI0 KAKUX XUMHUYECKUX METOIOB MOXXHO OTIMYUTH NEPBUYHBIC, BTOPUYHBIC U TPETHYHBIC
amusbl? IlpuBenure cxembl 3THX peakuuil Ha MpuUMepe OSTWIAMHHA, METWIdTWIAMUHA U
TPUMETHUIIAMUHA.

4. Hannmte cxeMy Nojidy4eHus: H-OyTHIIaMUHA U3 XJIOpPAaHTUAPUAA BaJICPUAHOBOH KUCIOTHI.

5. Hanmmmre cxemMy B3aMMOJEHCTBHS N30NPONMUIAMHHA C XJI0PO—(HOpPMOM B IPUCYTCTBUH CIIUPTOBOTO
pacTBOpa IIEJI0YH U CXEMY [10CIIEIYIOIIEr0 FUAPOIN3a [I0JYyUYECHHOIO COEIMHEHHUS.

6. CpaBHHTE OCHOBHBIC CBOWCTBA aHWJIMHA C OCHOBHBIMH CBOMCTBaMHU an(aTHYECKUX aMHUHOB. Yem
oOycnoBieHa pasHuna? B Kakux peakuusx HpOSBISIOTCS OCHOBHBIE CBOiicTBa amMuHOB? Hammmmre
YpaBHEHUS COOTBETCTBYIOIINX PEAKIHUi.

7. Iloyemy peakuus GpOMHPOBaHUS aHUJIMHA MIPOTEKAET B MATKUX yciioBUsX? Kakoll MexaHU3M y 3TOi
peakuuu? [IpuBeaure ero.



8. IlpuBenute mpUMeEpHl MPOSIBICHUS OHOJIOTHYECKON AKTMBHOCTH COCIUHEHHH, OTHOCSIIMXCA K
KJIaCCy aMUHOB.

9. B uem oTnuume peakiuii a30TUCTOW KHCIOTHI C apOMAaTUYECKUMHM aMHHAMH OT TOH )K€ peaklnu ¢
anuparuueckumMun  amuHamu? Ilouemy peakuusi AUa30THPOBAHMS AHWIMHA MIET TPU  HU3KUAX
TeMIepaTypax U B KUCIIOH cpene?

10. Kakue peakunu OTHOCATCS K peakuusM azocodyeranus? Hamumure ypaBHEHHE COOTBETCTBYIOLIECH
peakiun ¢ ydactueM N,N-IUMETHIAHHIWMHA ¥ CYJb(aHWIOBOH KHCIOTOW. [7le MpHMEHSOTCS
MNPOAYKTHI a30COYETaHUS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! asist ciaun 1a6opaTopHBIX PadoT M KOJUIOKBUYMOB:

1. Teopust crpoeHmst opraHudeckux coeauHeHuii A.M. bytieposa. KoBaneHTHast CBs3b, CIOCOOBI
oOpazoBaHus, cBoicTBa. [mOpuausannm aroma ymiepoja. YciaoBuS THOpPUIM3aLUM  aTOMHBIX
opburaneii. CTpoeHre MOJIEKYJ dTaHa, 3TUICHA, alleTHIeHa, OeH301a.

2. Knaccudukamust opraHumdeckux coequHeHHd. OCHOBHBbIE (YHKIMOHAIBHBIE HPOHU3BOIHBIC,
npumepsl. HazoBure nx mo Homenknatype MIOITAK.

3.  HanykruBHbIA 3G GdeKT, BUAB HHIYKTUBHOTO 3¢dekTa, cBoiicTBa. OCHOBHBIE 3aKOHOMEPHOCTH
NPOSIBJICHUSI WHAYKTUBHOTO A(dekra. [IpuBemure mnpuMepbl BIMSHUS WHIYKTUBHOTO d3(ddekra
(bU3UKO-XMMUYECKHE CBOMCTBa OpPraHUYeCKHUX BEILIECTB. ONeKTPOHOIOHOPHbIE u
ANIEKTPOHOAKLETITOPHBIE TPYIIIBI (IPUMEPHI).

4. Me3zomepHbiit 3hdekt, BuIbI Me30MepHOTO dddekTa (MPUBEAUTE MPUMEPHI COOTBETCTBYIOUINX
¢byHKIMOHANBHBIX rpym). ConpspkKeHUe, BHIBI CONPSDKEHHN, PE30HAHCHBIC CTPYKTYpBL. DHEPrHS
conpsikeHust. OlieHKa OTHOCUTENFHOTO BKJIa1a B PE30HAHC MPEAeIbHBIX CTPYKTYD.

5. Aunkanbl. U3omepus (cTpykTypHas U KoH(opMarmoHHas) 1 HoOMeHKIaTypa. CrocoObl MOTy4YeHHS.
®du3nUeCcKue CBOMCTBA.

6. XuMHUYECKHE CBOMCTBA ajKaHOB. MeXaHN3M PaJUKaIbHOTO 3aMEIICHUS aJIKaHOB.

7.  Anxensl. Homenknarypa, Bunael nzomepuu. E,Z-HOMeHKNarypa (Ha KOHKPETHBIX HpUMEPaX).
CrnocoObl OJTy4eHHs AJIKEHOB.

8. Peakuuu snumunupoBanusi. Mexanusm E2: ¢akTopsl, OraronpusTCTBYOMIKE TPOTEKaHUIO PeaKIni
E2. IpaBuna 3aiinesa u [odmana: akropsl, CrOCOOCTBYIONINE BBIMTOTHEHUIO KAXKIOTO M3 TPABUI
(KOHKpETHBIE TIPUMEDPHI).

9. Peaknun snumuaupoBanus. Mexannsm El, Elcb: dakTtopsl, 6garonpusrcTByonme IpoTeKaHnuio
peakuuil MUMUHUPOBAHUS 110 ITUM MEXaHU3MAM.

10. Xumudeckre CBOHCTBA aJIkeHOB. Peakiuu aekrpoduiisHoro npucoenunenus (AdE) va npumepe
raJIOTCHUPOBAHUS, THAPOTAIOTCHUPOBAHUS M THApaTanuu ajikeHoB. Mexaum3m peakuun AdE Ha
npuMepe peakiuu OpomupoBaHus. Pernocnenuduunocts peakiuun AdE. [pasuno MapkoBHHKOBa
(oOBsicHeHHE TpaBUIIa C TIO3ULUHU YCTOHYUBOCTH 00Pa3yIOLINXCS CTPYKTYD).

11. Xumudeckne cBOWCTBa ajKkeHOB. PaaukanpHble peaknuu npucoenannenus (AdR) Ha mpumepe
MpHCOETMHEHHS OPOMOBOIOPO/Ia (MEXaHU3M PEaKIMK) B MPUCYTCTBHH Tiepekucu (3¢ ekt Xapaina).
12. Anxunsl. [lodyuenue aneruseHa v €ro ToMoia0oros. KHCIOTHOCTE aJIKMHOB.

13. Xumuueckue cBoiicTBa ankuHOB. Peaknuu anekrpodunbaoro npucoeannenus (AdE) na nmpumepe
raJIorTeHUPOBAHUS, TUAPOTAIOTEHUPOBaHUA. MeXxaHu3M peakuuu ruaparaunu no Kydeposy.

14. luenossle yrieBomoponsl. [lomyuyenune. CTpoeHHe M peaKkLMOHHAS CIOCOOHOCTH COIMPSKEHHBIX
ankaaueHoB. [IpucoeauHenue rajloreHoBo10pOIOB K ajlKaJueHaM.

15. Xwumuyeckue CBOMCTBAa CONPSIKEHHBIX IWEHOB. Peakuuu 3IeKTpOQUIBHOTO MPUCOSAMHEHUS
(AdE) compsikeHHBIX JWEHOB Ha MPHUMEpPE THAPOTaIOTeHUPOBAaHUs. MexaHu3Mbl peakiuii 1,2- u
1,4-npucoennHenns. KnuHetTndecknii M TepMOJMHAMUYECKUN KOHTPOJIb PEAKIIVH.

16.  Apomarmueckue coenuHeHnsa. Kpurepum apomarnunHocTtu. IIpaBuno Xrokkend. Ilpumepst
apoMaTu4ecKux CTpyKTyp. OCHOBHBIE CIIOCOOBI MOy4YeHUs! OEH30JIa U €0 TOMOJIOTOB.

17. Xumuueckue CBOWCTBA OCH30J1a W €r0 TOMOJIOTOB. MeXaHH3M peakiuu  dIeKTPOPHILHOTO
3amenienus (SE) Ha npumepe OpomupoBanus. o , M, 1 OpueHTanTbl. OOBSICHEHHE OPHEHTUPYIOIETO
JICUCTBHA 3aMECTUTENICH C Y4eTOM CTaTM4ecKoro M JAWHAMHUYECKOro (akTopoB (HAa KOHKPETHBIX
npumMepax). CortacoBaHHasi ¥ HECOIIAaCOBaHHAs OpueHTauus (IPUBEANUTE IPUMEPHI).

18. Tanorennpou3BoaHbBIE YIJIEBOAOPOJOB. OcobeHHOCTH CTPOCHHUSL. [Tonyuenue
raJIOreHIPOU3BOAHBIX AJIKAHOB. XUMUYECKHE CBOMCTBA IaJIOT€HIIPOU3BOAHBIX AJIKAHOB.



19. MexaHu3M OUMOJIEKYISIPHOTO HYKJICO(DWIBHOTO — 3aMEIICHHS: MEXaHH3M, SHEpPreTHYECKHMA
npoduiab peakiyuy, KUHETHYECKOe YPaBHEHHE, CTEPEOXMMUYECKHUH pe3ynbTaT peakuuu. DakTopsl,
BIIMSIIONINE Ha KOHKYPEHIIHIO C PEaKIUIMU JIMMHHUPOBAHUS.

20. MexaHu3M MOHOMOJIEKYSIPHOTO HYKJICO(MHJIBHOIO  3aMELICHUS: MEXaHHW3M, SHEepPreTHYeCKHi
npouiIb peaklunuy, KHHETHYECKOE YPaBHEHHUE, CTEPEOXUMHUYECKHH pe3yiabraT peakunu. DakTopsl,
BJIMSIIOILME Ha KOHKYPEHLUIO C PEAKLMSIMU IUMUHUPOBAHUS.

21. [IlpocrpaHcTBeHHass M30MEpUs B OPraHUYECKUX COEAMHEHUSX, XHUPAIbHOCTb MOJEKYIL.
R-,S-HOMeHKIaTypa oprannyueckux coequHeHuil. [IpaBuia omnpeneneHus cTapInHCTBA 3aMECTUTENICH
no Kany-Uuaronpay-Ilpenory. D-,L-Cucrema o00o03HaueHHs KOHQUTYpallMd  OPraHUYECKUX
COEMHEHUI. MeTob! OTpe/Ie/IeHUs] ONITUYECKON KOH(PHUTypaliy XUpajJIbHOToO LEHTpa (B TIOCKOCTHBIX
npoeknusax Puiiepa, ¢ MOMOIIBIO IPOCTPAHCTBEHHBIX (hopMyi).

22. Bunel onTHYECKOW M30MEPUH I COCIMHEHUH, COOEpXKAlUX OAMH WM HECKOJIBKO XUPaJIbHBIX
LEHTPOB: JHAHTUOMEPBI, AHacTepeoMepsl, Me3o-popma. Paznuuns B (U3HYECKMX M XMMHUYECKUX
cBoificTBax. OmnTHueckas aKTMBHOCTb W yAeNbHOe BpamieHue. Panemuueckue cmecd. MeToasl
pa3aeNeHns SHAHTHOMEPOB.

23. Teopun KHCIOT W OCHOBaHMH B opranuyeckod xumud. Bemnuunasl pKa m pKb. daxropsr,
OIPEAEISIONINE KHCIOTHOCTh M OCHOBHOCTh OpTraHMYECKHX coeauHeHHH. CpaBHUTEIbHAS
xapaktepuctuka O-H, S-H, N-H wu C-H-xucnor (mpumepsr). KapOGokatnonsl u KapOOaHHOHBI:
noy4eHne, GakTopbl, BIHSIOIINE HA CKOPOCTh MX 00pa30BaHUsI U yCTOWYMBOCTE (Ha IPUMEPaX).

24. Crouptel. Knaccugukanust crnuproB. CnupThl ¢ TOYKM 3PEHUS KHCIOTHO-OCHOBHOM TEOpHH.
OnHOaTOMHBIE CIUPTH, HM30MepHsA, HOMeHKiIarypa. CrnocoObl moydyeHHe OZIHOATOMHBIX |
MHOTOATOMHBIX CIUPTOB. Pusnyeckue cBOicTBa.

25. XuMHYEeCKHE CBOMCTBA OIHOATOMHBIX CIUPTOB: KHCIOTHO-OCHOBHBIE CBOWCTBA, HYKJICO(MMIbHOE
3aMeIICHNe TUAPOKCHIBHOM TpyMIlbl, aJKWIMPOBaHME, Jerujaparanus (MEXMOJCKYIspHas H
BHYTPUMOJICKYIISIpHAs), OKUCICHHUE CIUPTOB. Peakiuy HyKineo(pMIbHOTO NprucoeIuHeHNs (IpUBEANTE
TIPUMEDHI).

26. ®enonbl. Krnaccudpukamus. CrocoObl MOMyYEHHsT OIHOATOMHBIX W MHOTOATOMHBIX (DEHOJIOB.
O®usnyeckue cporictBa. Crpoenue. @DeHONbBI ¢ TOYKH 3PEHHUS] KHCIOTHO-OCHOBHOM TEOPHH.
X¥MHYeCcKHe CBOMCTBA (PeaKiy 10 THAPOKCUIIBHOM IpyIIe U apOMaTndecKOMY KOJIbLLY ).

27.  KapOonunsHble coeauHeHus. CtpoeHue KapOOHWIBbHOH rpynmbl. [lomyueHue anbaerugoB u
KETOHOB.

28. KapOonunnbHble coeanHeHNs. Peakunu HyKi1eo(puIbHOTO MPUCOSANHEHUS: PEAKLIUH alIbACTUI0B U
KETOHOB C CWJIBHBIMH HYKJICOQHUIAMH: LHAHTUAPUHHBIA CHHTE3, NOJXy4YeHHE OuCYIb()UTHBIX
MPOM3BOAHBIX, PEAKLIUH C AaMMHAKOM M €ro INPOU3BOAHBIMHU (THIPAa3MHOM, THIPOKCHIAMUHOM,
(beHITHIpa3uHOM, CEMUKapOa3suIoM). MexaHn3M NPUCOSANHEHHUS] CHHUIIBHOM KHCIIOTHI K alleTOHY.
29. KapOoHunbHbIE cOeIMHEHHSI. XUMHUUECKHE CBOMCTBA: PEAKIIMK HYKJICOPHIFHOTO IPUCOCTUHEHNUS.
MexaHu3M B3aMOJICHCTBHS KapOOHHUIBHBIX COCTUHEHUN CO CITUPTAMH.

30. Kap6onosbie kucnorel. Kiaccupukamus. OcoOSHHOCTH CTPOCHUS KapOOKCHMIIBHOW T'pYIIIbL:
pacmpeneneHue 3JICKTPOHHOM IUIOTHOCTH M €€ BIUSHHE HAa XMMHYECKHE CBOWCTBA KapOOHOBBIX
KucIoT. [IprunHbl ycrounBocTH KapOokcunar-noHa. IloaBmKHOCTE aToMa BOZIOpOJa y O YIJIEPOIHOIO
aroma. CriocoObl moryueHusi KapOOHOBBIX KUCIOT (annaTHIECKUX, ApOMAaTHIECKUX, TUKAPOOHOBBIX ).
31. Xumuueckwe CBOWCTBA KapOOHOBBIX KHCIOT: B3aMMOJACHCTBHE KapOOHOBBIX KHCIOT C
Hykieopunamu. Peakuum stepudukanuy, amMuaupoBaHus. MexaHH3M O-TaJIOT€HUPOBAHUS IO
lenmio-Donbrapay-3eTuHCKOMY.

32. OyHKUMOHAJIbHBIE POU3BOAHBIE KAPOOHOBBIX KUCIIOT: OCHOBHBIE CHOCOOBI MMOMyYEHHUs] HUTPUIIOB
U TaJOTCHAHTUAPUIOB. MeXaHH3M KHCIOTHO-KaTaIU3UPyeMOro THAPOIN3a HUTPHIOB KapOOHOBBIX
KHCJIOT.

33. OyHKIMOHATIBHbBIE TPOM3BOAHBIE KAPOOHOBBIX KHUCIIOT: MEXaHNU3M CIOKHOI(UPHON KOHIEHCALUH
Knsitzena. [Ipumepsl MCHONB30BaHUS B OPraHMYECKOM CHHTE3€ IPOW3BOIHBIX IUKAPOOHOBBIX H
KETOKapOOHOBBIX KUCIIOT.

34,  DOyHKOMOHAIbHBIE MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. OCHOBHBIE CIIOCOOBI IOMYYEHHS
aHTHJIPUIOB M aMHUI0B. MeXaHH3M KHCIIOTHO-KaTalIM3UPyeMOro THAPOJIN3a aMUAOB KapOOHOBBIX
KHCJIOT.

35. ®yHKUMOHANBHBIE TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. OCHOBHBIE CIIOCOOBI MMOMYUYEHHSI CIOKHBIX
3¢upoB. MexaHn3M KHCIOTHO-KaTaIU3ypPyeMOro THAPOJIN3a CIOKHBIX I(HPOB.

36. Awmunbl. Knaccudukanusi, u3omepus, HoMeHKJarypa. CpaBHUTENIbHAS XapaKTePUCTHKA
KHCJIOTHO-OCHOBHBIX CBOWCTB NEPBHUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHUHOB. HykneopuisHOCTh 1
OCHOBHOCTb aMUHOB. OCHOBHBIE CTIOCOOBI MOTYUYCHHUS.



37. Apomaruueckue amuubl. CTpoeHue aHuWIMHA. KHCIOTHO-OCHOBHBIE CBOWMCTBa aHWJIMHA B
CpaBHEHHUH ¢ ann(aTHIECKUMU aMHUHAMHU. XUMHUYECKHE CBOWCTBA apOMaTHYECKUX aMUHOB.

38. BsauMopeiicTBHE a30TUCTOM KHUCIOTBI C aMUHAMU. MeXaHu3M peaklUud JHUa30TUPOBAHUA.
XYUMHAYECKHE CBOMCTBA U yCTONYHMBOCTD colied Aua3zoHus. Peakiuu a3ocoderanus (Ha mpumepe).

Kpurepun onennBanus
Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAaHHE
HPUHATHIX PELLICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNN KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUH KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoo 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELLICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTeNnbHO 4 Oaiia - BBICTABISIETCS CTYIACHTY, MOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Zieibl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka yaoOBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynrpoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH MporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COAEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIMyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaxX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIeJsoNINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

ITo kypcy "Opranndeckast xumusi" peaycMoTpeH auddepeHInpoBaHHbBIN 3a4eT.

B kypce ucnosnb3yercs pediTHHIoOBasi CUCTEMA.

JlabopaTopHbie paboThI 10 0OIIMM MeTOoIaM olleHuBaroTcs ot () 10 5 6aIoB.

JlabopaTopHbie pabOTHI IO CHHTE3Y OPTaHUYeCKUX COeAMHEHUH orleHnBatoTcs ot 0 1o 10 Gamios.
KoHTponbHbIe paboThI ¥ KOJUTOKBUYMBI orieHuBatoTcst ot 0 1o 30 6amios.






