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MporpamMmy ovcumnnuHbl paspabotan(a)(v1) Beoylwmii Hay4YHbIA COTPYAHUK, O.H. (Npogoeccop)
AnTtunuH N.C. OTaen opraHnyeckon xummm Xmmmydeckuii MHCTUTyT M. A.M. Bytneposa ,
iantipin54@yandex.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llensmun ocsoeHuns gucumnnuHbl (Mogyns) "OpraHmnyeckas xuMns" aBsOTCS OCBOEHUE
TEOPETNYECKMX OCHOB OPraHNYeCcKOon XMM1MM 1 NoNyYeHNe HaBbIKOB PaboTbl C OpraHNYecKnMn
BelecTBamu.

OcHoBHbIE 3a4a4M N3y4eHUS ONCLUMANHBI COCTOAT B NOYYEHUN CTyAEHTaMWN 3HAHUIA OCHOBHbIX
KOHUEeNuUnn TeopeTnyeckor opraHn4eckom Xmummm, COBPeEMEHHbIX METOLOB CUHTE3a OpraHn4yeckmnx
COeaVHEHWN, METON0B ONpeneNneHns cocTaBa, CTPOEHNS U peakUMOHHOR CNoCcoBHOCTH
OpraHn4eckmnx BewwecTs, OCHOBHbIX MyTei MPakTUYeCKOoro UCrnoib30BaHNA OpraHN4eckmnx
COeaVNHEHWNI B HAPOL4HOM X035ACTBE, 3KOHOMNYECKOW LienecoobpasHoCTM NCMONb30BaHMs
pasnn4yHbIX BUOOB PACTUTENbHOIO U MUHEPanbHOro Cbipbs B XMMWYECKOW NPOMbIWNEHHOCTU.

lMonyyeHHble 3HaHUS HEOOX0AUMbI CTyAEHTaM NpPu NOArOTOBKE, BbIMOMHEHNN U 3aWNTE KYPCOBOM 1
BbIMYCKHOW KBANMOUKALMOHHOM paboThl, MPY PELeH Hay4HO-UCCNeaoBaTeNbCkKuX,
NMPOEKTHO-KOHCTPYKTOPCKMX, NPON3BOACTBEHHO-TEXHONIOMMYECKUX 3aaa4 B OyayLlei
npogpeccnoHanbHoOm OeaTenbHOCTH.

YcBOEHME TEOPETUHECKMX 3HAHWI TpebyeT NoceleHns Nekumin, cCaMoCTOSTENbHOM paboTbl ¢
y4ebHMKOM, NOArOTOBKY K CEMMHAPCKMM 3aHSATUSM U PErYNsSipHO NPOBEPSIeTCS Ha KOHTPONbHbIX
TOYKaxX PENTUMHIOBOWN CUCTEMbI 1 3a4eTax. KOHTpOnb 3a 0CBOEHMEM NPaKTUYECKUX HABbIKOB
OCYLLEeCTBNSETCS NMPW BbINONHEHMW NabopaTopHbIX paboT 1 KypcoBoi paboTbl (MMTepaTypHOro
CUHTE3a).

JNNabopaTtopHble 3aHATMA HanpaBneHbl HA 9KCNEPUMEHTAsIbHYO MPOPaboTKy TEOPETUYECKNX 3HAHWIA
0 CBOWCTBax OTAE/NbHbIX KNAacCOB OpraHN4eckmnx coeAUHEeHNn, nony4yeHne HaBblKOB NPaKTUYECKOM
paboTbl C OpraHNYeCckMMM BeWEeCTBaMM, XMMUYECKO MOCY 0N U Npubopamn, TEMbl 3aHATUIA
cnepnywT napannenbHO NeKUMOHHOMY KYpCy.

OToenbHble TEMbl TEOPETUHECKOr0 Kypca npopabaTtbiBaloTCcs CTyAeHTaMn CaMOCTOATENbHO B
COOTBETCTBMU C MN/ITAHOM CAMOCTOSITENbHOM PaboThl U KOHKPETHBLIMI 3aaHUsIMU NpenonaBatens ¢
y4eTOM MHAMBUOYyaNbHbIX 0COOEHHOCTEN CTYAEHTOB.

2. MecTo OUCLMNMNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 51.6.18 OucumnnunHel (Mogynn)" OCHOBHOW
obpasoBaTtefbHol Nnporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpuknagHas XMuMms 1 OTHOCUTCS K
6a3oBoli (obwenpodeccmnoHanbHoit) yactn. OceamBaeTtcst Ha 3 kypce, 5, 6 ceMecTpbl.

Oucumnnuna 'OpraHmyeckas xmmms' BXOAMT B K 6a308BbliA 610Ky AUCUMMIMH 1 U3y4aeTcs CTyaeHTaMu
3 kypca Xumnyeckoro uHctutyta um. A.M.bytneposa KasaHckoro ([punsonxckoro) goenepasnbHOro
YHMBEpPCUTETA B TE4YEHMe 2-X CEMECTPOB (612 4acoB) 1 BKOYAET NEKUMOHHbIN Kypc (88 yacos),
nabopaTtopHble U ceMUHApPCcKne 3aHATUS (236 YacoB) 1 caMocTosATeNbHY0 paboTy (216 yacos).

LNsi N3y4eHnsi opraHNYeckomn XMmmm B yHMBepcuTeTe HeobxoanMbl 3HaHNS B obnacTu obwei n
HEeopPraHN4YeCckomn XMmMmMmn, oU3nKK, BoiCLIEN MATEMATVKKN, KBAHTOBOW MEXaHMKU 1 XUMUW, a TakXe
MPOXOXAEHME NPAKTUKN MO HEOPTraHNYECKOW N aHANNTUYECKOW XUMUN.

N3yyeHne oucumnnuHbl 'OpraHnyeckas XumMust' co3gaeT TeopeTnyeckyto 6asy ans ycrnewHoro
OCBOEHUS KaK psaa obwwmx (XMMms BICOKOMONEKYNSIPHBIX COeANHEHNIA, n3bpaHHble rnasbl
6roxnMnK, CTPOEHNE BELLECTBA, KONMNONAHAA XMMUS 1 T.4.), TaK U cneumanbHblX KYpCcoB.

TpeboBaHuns K 'BXOAHBIM' 3HAHNSM, YMEHUSIM 1 TOTOBHOCTAM O0yyarowerocs, Heo6xoanuMbimM Npw
OCBOEHWM ancumnnnHbl '‘OpraHmyeckas xmumms' n nprobpeTeHHbIM B pe3ybTaTe OCBOEHNS
npenwecTBYOWNX AUNCLMUMINH (MOLYNENR):

- BNafeHre OCHOBaMM TEOPUN (DyHOAMEHTaNbHbIX Pa3fenoB obuiei, HeopraHM4YecKom N KBAHTOBOM
XUMUK;

- CNOCOBHOCTL NPUMEHATb OCHOBHbIE 3aKOHbl XMW MPU pelleHn 3a0ay;
- BlafeHne HaBblkaMn XMMN4YECKOro aKkCnepnMmeHTa B obnactu XMW,
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(npodpeccop) AuTtunuH N.C.

- BNajJeHne HaBblkaMy paboTbl HA COBPEMEHHOW y4ebHO-Hay4HO annapaType npv NposeaeHnm
XUMUYECKNX SKCMEPVMEHTOB;

- BNafeHne cnocobamu ocpopmneHnst u metogamm ob6paboTky pesynbTaToB 3KCNEePUMEHTOB.

OcBoeHue kypca 'OpraHuyeckas xumms' Heobxo4MMOo A5 OCBOEHUS CliedyoWmX TE0PETNYECKMX
ONCUMNAVH: XMMUSI BbICOKOMONEKYNSIPHbIX COeANHEHUN, XMmnyeckasi TexHonorusi, iabpaHHble
rnasbl 6uoxmmnn, CTpoeHmne BelwecTea, MeToabl 9NEMEHTOOPraHNYECKOoN XM B OPraHNYeCcKoM
cuHTese, OcHoBbI HaHOTexHonornm, CynpamonekynsapHas XuMns, XmMumsa reTepoumnkinyeckmnx
coeauHeHunn, Knaccmnyeckne MetToabl OpraHN4eckoro CMHTe3a, ONekTpoHHas U NPOCTPaHCTBEHHASA
CTPYKTypa OpraHn4eCcKkmx COeAUHEHUI; a TakxXe cneunpakTnukyma 'dmnsmyeckne Metonpl
nccnenoBaHns opraHnyeckmx coeanHeHuin'

3. KomneteHuuu obyyatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNNNHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNeTEeHUNN:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OK-7 FOTOBHOCTbIO K CAMOPa3BUTUIO, cCaMmopeanmnaaumnm
(0BuwiekynbTypHele MNCMONb30BaHUIO TBO pL|e0|<oro HOTeHupmana ,
KOMMeTeHuunn) P
OrlnK-1 CnocoBHOCTbIO BOCMPUMHUMATD, PasBMBaTh M UCMONb30BaTh
(npodbeccmoHanbHble TeopeTnyeckme OCHOBbI TPAOULMOHHbBIX 1 HOBbIX pasaenos
KOMMneTeHuunm) XMIMUWN NPKW peLLeHN NPOgecCUoHanbHbIX 3aaay
Orik-2 BNafeHNeM HaBblKaMn XUMNUYECKOro aKCNepuMeHTa,
(npodhbeccmoHanbHble CUHTETMYECKMMUN N aHANUTMYECKMMU METO4AMM MONYYEHUS 1
KoMMeTeHuunn) nccnenoBaHnsa XMMMYECKNX BEWECTB U peakumni
OrK-3 CMOCOBHOCTBIO MCMONb30BaTb TEOPETUYECKNE OCHOBBI
(npodheccunoHanbHbie doyHOAMEeHTaNnbHbIX pa3aenos MatemMaTukm n nusnkn B
KOMneTeHuunn) NpodecCnoHanbHON AeATENbLHOCTH
OrK-6
BNafeHnemM HopMamMmn TEXHUKN 6e30MacHOCTN U YMeHME
(MpOCpecCroHanbHbIe eann3oBatb Mx B 1abopaTOPHbIX U TEXHONOrMYECKNX YCNOBUSIX
KOMMeTeHuunn) P patop y
MK-1 CMOCOBHOCTBIO NPOBOANTL HAYy4YHblE NCCNenoBaHNS Mo
(NMpodheccmoHanbHble CPOpPMYyNMpPOBaHHOM TeMaTuke 1 nonyyaTb HOBble Hay4YHble U
KOMNeTeHLMm) npuknagHbie pesynbTarhbl
MK-2 o
BNageHneM HaBblkaMn UCMONb30BaHUS COBPEMEHH
(MpOCpecCroHanbHbIe anﬁgeaTe bl ﬁ n na OBege3mm3:a a‘-IHbIXCI/(IDC(E)neeﬂ,eOBa?-IVII/IVI
KOMNeTeHLmm) patypel ipi fp y
MK-3 BNafgeHneM CUCTEMON oyHOaMeHTanbHbIX XUMUYECKUX MOHATUIA
(npodbeccmoHanbHble N METOLONOMMYECKMX aCNeKTOB XM, hopMaMm n MetToaamm
KOMMNeTeHuunm) Hay4YHOro No3HaHus
MK-4
n HOCTbIO MPUMEHAT
(rporpoccuoammwe  [STO00G100TEG ToMMeNL acsonue oo ccraer ke e
KOMNeTeHLmm) P y y pe3y
CNOCOOHOCTBLIO NpMobpeTaTb HOBbIE 3HAHMS C MCMONb30BaAHNEM
MK-5 COBPEMEHHbIX Hay4YHbIX METOO0B M BladeHne MU Ha YPOBHE,
(npodbeccmoHanbHble HeobX04MMOM ONS peWweHns 3anaqy, UMeLwmnx
KoMMeTeHuunn) €CTEeCTBEHHOHAY4YHOE CoLepXaHne 1 BO3HUKAWUX Npu
BbINOIHEHUN NPOCPECCHMOHaNbHbIX PYHKLNNA
MK-6 BNageHNEM COBPEMEHHbBIMU KOMMbIOTEPHBIMU TEXHONOMUSMN
npwv NNaHMPOBAHUN UCCNENOBAHNA
(NPOCDECCMOHATNBHBIE p aHnpoBa ccnepgoBaHuiA, nonydyeHun n obpabotke
KOMNETEHLIAN) pe3ynbTaToB Hay4HbIX 3KCNepuMeHToB, cbope, obpaboTke,
XpaHeHWW, NpeacTaBneHnn n nepegaye HayuyHom nHgpopmaumnm
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(npodpeccop) AuTtunuH N.C.

Pacwmndpposka
Hivcpp komnereHLmm npuobpetaemon KOMNeTeHLUn
MK-7 FOTOBHOCTbIO NpencTaBnATb noJjiydeHHble B UCCIeN0BaHUAX
(I'IpOd)GCCI/IOHarIbeIe pe3ynbTatbl B BUOE OTHETOB N HAY4YHbIX ny6n|/||<au|/u7|
KOMI'IeTeHLI,I/II/I) (CTeH,D,OBbIX JOoKNanoBs, pegoepartoB 1 cTaTen B Nepuoan4yeckon

Hay4YHOI neyartu)

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

Knaccmgomkaumo 1 HOMEHKNaTypy opraHn4eckmnx COeOVHEeHNN, BaXHenlwne Knacchl opraHn4eckux
coeguHeHnn - CTpoeHue, cnocobbl nonyyeHuns, pmamnyeckne n xmmmyeckmne CBOWCTBA, OCHOBHblE
TeopetTnHeckmne rnpencrtasneHns B OpI'aHI/I‘-IeCKOI7I XM, B3aMHbIE NpeBpalleHnsa Knaccos
opraHn4eckux CcCoeOVHeHNNn;

2. IONXEH yMeTb:

BblAENATb U OYMLILATb OpraHnyeckue coeguHeHns, onpenensatb OCHOBHbIE KOHCTaHTbl OpraHnyeckmnx
CcoeaVHEHNN, NPOBOANTb KAYE€CTBEHHbIN aHaNN3 opraHNYecknx coeguHeHNn; COCTaBNSATb CXEMY
MHOrocTagumHOro CUHTE3a Hy>XHOro npenapara u CUHTE3MPOBaTb ero Nno nuTepaTypHbIM METOOVKAM,

Mob30BaTbCS CNPaBOYHON, 0O30PHOI U MOHOTrPadNYECKOR NUTEpaTypOoil B 06NacTu OpraHM4eckoi
XUMUNK;

3. 0OMXEeH BnageTb:

TeopeTnHeCknmMmn npencrtaBsyieHUAMN Opl'aHI/I‘-IeCKOVI XM, 3HaAHNAMN O COCTaBe, CTPOEHUN N
CBOMCTBax OpraHn4eCckux BelecTB - Hpeﬂ,CTaBMTeﬂeVI OCHOBHbIX KnaccoB opraHn4eckumnx
COefVHEeHWNI; HaBblkamun 6e3onacHoii pa6OTbI C XMUYeCKOoWn I'IOCWJ,OI7I n opraHn4eCcknmmn sellecTeamu,
TEXHUKOM npoeeneHmns skCnepmnMeHTa B na6opaTop|/w| opraHn4eckoro cuHTesa.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
NPUMEHSTb CBOW 3HAHMS HA MPAKTUKE NPU BbIMNOTHEHUN KBaNMAUKALIMOHHON paboThl.

4. CTpyKkTypa U cogepXxaHue AUCLUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLMMNIMHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHunu(bl) 612 yaca(os).

dopma NPOMEXYTOYHOro KOHTPONSA AMCUUNINHBI 3a4eT U 9K3aMeH B 5 ceMecTpe; 3a4eT N 3K3aMeH B
6 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUcUMNIMHE/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

Buabl n yachbl
Paspen ayauTopHOW paboThl,
Henens MX TPYA,0EeMKOCTb TekyLume chopMbi
N D.I/IIC\:,IL:)I;IIF;’I,I.II:'HI:I/ CemecTp cemectpal (8 uacax) yuine o
neKmenpaKTVI'-IeCKVIeﬂaﬁopaTOprle
3aHATUNA pa607b|

Tema 1. OcHOBHble
1. |NOHATNSA OpraHN4Yeckou
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XMMnNn
lNncbmeHHoe
omMaluiHee
5 1 4 0 7 A
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(npodpeccop) AuTtunuH N.C.

Buabl v yachbl
ayauTopHOM paboThbl,
Paapnen Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;l"mv;“b'/ Cemectp cemecTpa (B yacax) KOHTpOns
y Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 2. PeakumoHHas [MucbMeHHoe
CMocobHOCTb noMallHee
2. OopraHn4eckmx 5 2 2 0 10 3apaHve
coeNHEeHN
3 Tema 3. HacblweHHbIe 5 3 4 0 v YCTHbIN onpoc
yrnesonoponbl
Tema 4. HenpepnenbHble o
4. lyrnesoooponbl psaa 5 4-5 4 0 7 YCTHblit onpoc
aTuneHa
Tema 5. Yrnesogoponbl -
5. |C ABYMS OBOWNHbIMYU 5 5 2 0 7 YCTHbli 0npoc
CBA3AMU
MNucbmeHHoe
noMallHee
6. T;'g%g' ?u:TgneHOBb'e S) 6-7 4 0 7 3afaHve
y fiopod YCTHbIN onpoc
e Tema 7. Lluknnyeckne 5 7.8 4 0 v YCTHbIN onpoc
yrnesonoponbl
MNucbmeHHoe
Tema 8. Apomartunyeckue nomailuHee
8. yrnesomoponbl 5 8-9 6 0 11 3apaHve
YCTHbIN onpoc
Ioel-lepghbnl-?;; I:)c;BGac?Ta rno KoHTponbHas
9. Teme "Yrnesonopos!” 5 10 2 0 6 pabota
[MucbMeHHoe
Tema 10. noMallHee
10.{@anoreHnpon3BoaHbIE 5 11-12 6 0 9 3apaHve
yrneson0poLoB YCTHbIA onpoc
[MncbMeHHoe
noMallHee
11.[Tema 11. CnnpThbl 5 13 4 0 11 3ajaHve
YCTHbIN onpoc
YCTHbIN onpoc
[MucbMeHHoe
12.{Tema 12. ®eHonbl 5 14 2 0 9 nomatuiHee
3apaHve
[MncbMeHHoe
noMallHee
13. ggp”'ma 13- Tpocreie 5 | 15 | 2 0 9  |samanve
P YCTHbIN onpoc
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.

(npodpeccop) AuTtunuH N.C.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
MuncbmeHHoe
Tema 14. nomalwHee
14.|KapboHunbHbIE 5 15-17 6 0 10 3apaHve
coeanHeHus YCTHbIN onpoc
Tema 15. lNoTokoBas
KOHTponbHas paboTa no KoHTponbHas
15.[teme "CnupThbl 1 5 17 2 0 0 paboTta
KapOOHMNbHbIE
coegnHeHns"
Tema 16. - u lMncbmeHHoEe
HenpenenbHble fiomMalliHee
16. P 5 18 0 0 9 3apaHve
KapboHUNbHbIE YCTHBIN OMDOC
coeanHeHuns P
et
1g.|OAHOOCHOBHEIE 6 12 | 4 0 12 |sapanve
KapOOHOBbIE KNCNOTbI 1 Y OTHBIN OMDOC
NX NPON3BOAHbIE P
oo
J1BYXOCHOBHbIE U
19. 6 3 2 0 7 3agaHuve
HenpenenbHble YCTHbIN onpoc
KapOOHOBbIE KNCNOTbI P
Tema 20. lNoTokoBas
KoHT bHas
o0.[KOHTPOMNbHAS pabota no 6 4 5 0 v géoggn a
‘ITfeme "KapboHoBble P
Kucnotbl"
MncbmeHHoe
oMallHee
Tema 21 A
21. : 6 5 2 0 7 3agaHve
HutpocoeanHeHus YCTHBIN OMPOC
lNMncbMeHHoE
nomaliHee
22.|Tema 22. AMUHbBI 6 6 2 0 8 3apaHue
YCTHbIN onpoc
MNucbmeHHoe
oMallHee
Tema 23. [1nazo- n A
23. a:fo (?o eimﬁen—?msg 6 7 2 0 7 3agaHue
YCTHbIN onpoc
Tema 24. HOBHbI
I/I(e:TOa'.-IHVIKIEI) SHOBHBIE TBoOpHeckoe
24. MHAPOPMALIM 1O 6 8 2 0 7 3agaHue
OpraHn4eckomn XMMmnn
PervcTpaLmoHHbiii Homep 780917 PAEKTPOHHDIH
Bl VHHBEPCHTET

Crpanuua 9 us 40. B, o D AT A CHTEM K
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(npodpeccop) AuTtunuH N.C.

Crpanuua 10 n3 40.

Buabl n yacobl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 25. NoTokoBas
o5 [KOHTPONbHAS paboTta no 6 9 5 0 v Kggggganaﬂ
‘[Teme "AMUHBI K P
anasocoeanHeHuns"
YCTHbIN onpoc
[NMncbMeHHoE
og.|[oMa 26. Onmaseckas | g 10 | 2 0 9  |nomawnee
P 3agaHne
Tema 27. [NMncbmeHHoEe
BudpyHkumnoHanbHble nomalwHee
27./coeauHeHuns. 6 11-12 4 0 12 3afaHue
'mopokcu-, anbaernno- YCTHbIN onpoc
N KETOKMUCNOThI
[MncbMeHHoe
nomalHee
28.|Tema 28. Yrnesonabl 6 13-14 4 0 12 3agaHue
YCTHbIN onpoc
YCTHbIN onpoc
MncbmeHHoe
Tema 29.

29. 6 15 2 0 8 nomalwHee
AMUHOKMCNOTbI 1 Benku sanaHne
Tema 30. Egﬁ;mﬁggoe

30,/ \pomaruyeckme 6 |1617 | 4 0 7 |sanarne
retTepounknnyeckme YOTHBIN OMDOC
COeOVHEHMS P
Tema . toroeas 5 0 0 0 g;igr eH
doopma KOHTpoOns
Tema . UTorosas 6 0 0 0 ggﬁgreH
doopma KOHTpons
Ntoro 88 0 236

4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. OCHOBHbIe MOHATUSA OPraHN4YeCKOW XUMUU
nekuunoHHoe 3aHsiTne (4 4aca(os)):
PervucrpaumnoHHbii Homep 780917 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

MpenMeT OpraHN4Yeckon XMMMKN 1 CBS3b C OPYrMMU XUMUYECKMMU HaykaMun, buonorveit, Me anumnHoN.
ChblpbeBble UCTOYHUKM OPraHMYyeCcKnx coeguHeHnin. 3HavyeHne cCoeanHeHnin yrnepona B
NpPaKTUYeCKoW OesiTENbHOCTU YenoBeYeckoro obwecTtea. PopMmMpoBaHME M OCHOBHbIE MONOXEHMS
Teopun CTPOEHUS opraHnyeckux coegmHeHnin. CTpykTypHble npeactaeneHns Kynepa, Kekyne,
Teopus xummyeckoro ctpoeHns A.M.bytneposa. CTpykTypHble OOpMynbl Kak CpeacTBO
0TOOpPaXEHNSt CTPOEHMS OpPraHNYeckux coeanHeHnii. isomepuns, romonorusi, N3onorus.
CTpyKkTypHas usoMepus 1 ee pasHoBUOHOCTU. [poCTpaHCTBEHHASA N30MEPUS: MOHATUS O
KOHdpurypaumm n KoHgpopmauun. KoHpopMaunoHHbii aHanma. MonekynsipHble mogenu. Cnocobbl
N306paxeHnst MPOCTPAHCTBEHHbIX CTPYKTYP (MPOEKLMOHHbIE chopMynbl Duwepa, HotomeHa 1 T.4.).

naboparopHas paborta (7 4aca(oB)):

TexHuka 6e3onacHocTu. BBoagHas becena. 3HakoMcTBO ¢ npubopamu (y4ebHas cbopka-pasbopka).
KayecTBeHHbIN aHann3 opraHMYecknx coeguHeEHNA.

Tema 2. PeakLMOHHasA CNOCOBGHOCTb OpPraHMYeCKMX coeauHEHUN
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Xunmnyeckas cBs3b 1 peakLMoHHas CNOCOBHOCTb OPraHNYeCcKnx COeAMHEHN XnMmyeckas CBs3b
Kak NposiBNeHne eaMHOro B3aMMogencTems B Monekyne. Tunbl XUMUYECKON CBA3U: MOHHAS,
KOBaNneHTHas, cemnnonsipHas. HanpaeneHHOCTb cBA3W. [pnbnnxeHHbIe MaTeMaTMyeckne MeToab
OMMCaHNs 3NEKTPOHHOIO CTPOEHNS MONEKYN: METOL MonekynsipHbix opbutanei (MO JIKAO), meton
BaneHTHbIX cBa3elt (BC) n Teopus pesoHaHca 1 ap. MonekynsipHble opbutanu, cnocobbl nx
OnMcaHns: O- 1 TI- CBSA3M, 6aHaHOBbIE? CBA3W; NOKANN30BaHHbIE 1 AenokannsoBaHHble MO. [se
rpynnbl XapakTepucTMK 3IEKTPOHHOIO CTPOEHUS: SHEPreTU4Yeckmne 1 CBA3aHHble C pacrnpeneneHmem
3NEKTPOHHON NNOTHOCTU. DHEPreTUYecKne XxapakTePUCTUKN: NONHasA aHeprus obpasoBaHns
MONEKY/bl, NOTEHUManbHas NOBEPXHOCTb MONEKY/bl; SHEPTUS CBSA3W, MOTEHUMAaN NOHU3aLNN,
CPOACTBO K 9NEKTPOHY, SHeprus rpaHnyHbix MO. XapakTepucTuku, CBA3aHHbIe ¢ pacnpeneneHnem
9NEKTPOHHOM NNOTHOCTU: 3PPEKTUBHBIA 3aPSAL HA aTOME, OUNONbHbIA MOMEHT OTAENbHbIX CBA3EN U
Monekynbl B Lenom. Mmbprnansauns n rubpugHsie opbutanu. MNpocTtbie n kpaTHble cBA3M. Mx
onucaHune Ha OCHOBe npeacTaBneHuii 0b sp-, sp2 n sp3-rn?6pnamsaunn. BaanmHoe BnnsiHme
atomoB B Monekyne. OCHOBHble NO?HATUS 00 3NEKTPOHHBIX dddpekTax. VIHAYKTUBHbIN adpdpekT 1
appekT nong. ConpsixeHne n CBepXConpsXeHne (rMnepkoHbioraLms) n nx onnucaHne B pamkax
TEopWM pe3oHaHca 1 MeToa MoONeKynspHbix opbuTanein. PeakumoHHas cnocobHOCTb OpraHnyYeckmx
coennHeHun. Knac?cndrkaumns opraHm4eckmnx peakumin: peakunmn samelleHms, npucoemn ?HeHuns,
OTIWeNnNeHns, UMKNONPUCOAMHEHNS, OKUCTUTENbHO-BOCTAHOBUTENbHbBIE peakunn n
neperpynnupoBskun. [TOHATUE O MexaHM3Me pe?akLummn: NPOMEXYTOYHbIE YaCTULbl, NepexoLHOoe
cocTosiHue. KuHetnye?ckunin n TepMoanHaMn4ecknii KOHTPOnb. Tunbl paspbiBa XMMUYECKOM CBA3N
(romonuTnyeckmin n reteponnTudeckuin). Npoueccol, NpoTekatwme ¢ CUHXPOHHBbIM Pa3pbIBOM 1
obpasoBaHuneM cBs3eit. [OMOreH?HbIl, reTeporeHHblin katanus. lNpeactaBneHns o MeXEa3HoOM U
MEeTanIoKOMMNEKCHOM KaTtanumse.

naboparopHas pabora (10 yaca(oB)):

[MpocTasa neperoHka MHAMBUAOYaNbHOrO BeleCTBa.
Tema 3. Hacbiw,eHHble yrnesoaopoabl
JIeKLMOHHOe 3aHsiTne (4 4yaca(oB)):

["lomMonormnyeckuin psg ankaHoB, NX N30MepUst N HOMeHkNatypa. AnkunbHble paaukansl. [pupogHbie
NCTOYHUKN NapadonHoB. OCHOBHbIE METOAbI CUHTE3A: TMAPUPOBAHNE HEMPEOENbHbIX
yrnesoopoaoB, BOCCTAHOBMIEHME ranoreH- 1 KNCNopoacoaepXallmx coeauHeHnin, peakums Bropua,
nekapboKCMNMpoBaHNE 1 SNEKTPONN3 conelt KapbOHOBbLIX KMCNOT. DNEKTPOHHOE CTPOEHNE aikaHoB
Ha OCHOBe npeacTaBneHnii 06 sp3-rmbpuansaumn. JnvHel CBA3€n 1 BaneHTHbIE Yribl.
[MpocTpaHCTBEHHOE CTPOEHME HACbIWEHHbIX YrNeBOAOPOA0B: KOHopMaLMn N hakTopsl,
onpenensiowme OTHOCUTENbHYIO CTabubHOCTb KOHGOOPMEPOB. Pr3nyeckre CBONCTBA NapadoUHOB
N UX 3aBUCMMOCTb OT OJIMHbI U CTENEHN Pa3BETBIEHHOCTY YrNeBOAOPOLAHOM Lenu. XuMmyeckme
csoncTtea. Peakuuun, npoTtekatowme ¢ roMoIMTUYECKMM pa3pbliBOM CBA3U. MexaHn3M uenHbix
cBOOOAHO-paanKanbHbIX peakLmii 3aMeleHns B ankaHax (ranoreHmposaHme,
CYNbOOXNOPUNPOBAHNE, HUTPOBAHNE, okncneHne). CBoboaHbIE paanKanbl: KAYeCTBEHHAs TPakToBKa
NX CTPOEHMS Ha OCHOBE NMpeacTaBneHnii 06 sp2-rmbpuansaummn; akTopbl, onpeaensowmne
cTabnnbHOCTb CBOBOOHBIX paamkanoB. CBS3b Mexay CTabunbHOCTBIO U CENEKTMBHOCTLIO B
peakumnsix cBoO6O4HO-paANKaNbHOMO 3aMeLLEeHMS.

PernctpaumnoHHbii Homep 780917 SAEKTPOHHBH
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

naboparopHas pabora (7 4aca(oB)):

[MeperoHka ¢ napom.

Tema 4. HenpepnenbHble yrnesoaopoabl psiga aTuneHa
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

["omonornyeckuin psg ankeHoB, NX N3o0Mepus, HoMeHknarypa. [r'eometTpuyeckas (Lmc-, TpaHc-)
nsomepus. OnucaHmne aneKTPOHHOro CTPOEHNS ankeHOB B TEPMMHAX NIOKATM30BaHHbIX O- U T
-MONEeKynsipHbIx opbutanei. Cnocobbl 06pa3oBaHns ABOWHON CBS3W: AErMAPMPOBaHNE ankaHoB U
NPOMbILWAEHHOE NONyYeHne onednHOB NyTEM TEPMUYECKNX MPEBPALLEHNI HACBIWEHHbIX
yrneesoopoaoB (KPEKWUHT), HAaCTUYHOE rmapupoBaHne TPOMHOM CBA3N, AerngporanoreHnpoBaHuve,
nerngparaums (npasmno 3aruesa), geranoreHMpoBaHne, TepMMYeCcKoe pasnoxXeHne YeTBepPTUYHbIX
aMMOHMEBBIX OCHOBaHMiA (peakums MogomaHa). OTHocUTeNnbHas CTabunbHOCTb CTPYKTYPHbIX U
reoMeTpuyYecKnx N3oMepoB oneuHoOB 1 nx nsomepusauns. OCHOBHbIE TUMbl MEXaHVW3MOB B
XMIMUYECKMX NMpeBpaLleHmsx ankeHos. Peakumm anekTpodnnbHOro NpUcoeanHeHns KUCnoT,
ranoreHoBo4opPO40B, BOAbI, ranoreHoB. Perno- n ctepeocenekTMBHOCTb 3M1EKTPOCUITBHOMO
npucoenunHeHns. Npaenno MapkoBHUKOBA U €ro MHTeprpeTaums ¢ No3nUNA 3N1EKTPOHHbIX
3(PPeKTOB 3aMeCcTUTENEN U UX BIUSIHNSI HA OTHOCUTENbHYK CTabUNbHOCTb M30OMEPHbIX
KapbkaTnoHoB. KapbkaTnoHbl, X aNEeKTPOHHOE CTpoeHue (sp2-rmbpuansaumns). Peakumm
panvkanbHoro npucoeanHeHns. MNepekncHoli agogpekT (Kapawa-Maro) n obpalweHve opueHTauum
NpUCOeONHEHNS ranoreHOBOAOPOLOB KakK pe3ynbTaT U3BMEHEHNS MeXxaHn3ma peakLmu.
KoopanHaums onepuHoB ¢ nepexonHbiMM MeTannamm, obpasoBaHume T -KOMMIEKCOB.
MmppobopupoBaHue 1 kaTannTuyeckoe ruapupoBaHne. OKMCNnTeNnbHblE peakunm:
3MnoKcuanpoBaHne, Unc-, TpaHC-rmapoKCUNIMpPoBaHne, 030HONN3, OKUCIIUTENbHOE pacLiernieHune.
KatnoHHas, csobogHopaaukanbHas 1 KOOpAMHALMOHHAS NONMMepn3aLums ankeHos,
Tenomepusaums. Peakumm ankeHoB Mo anivminbHOMY MOSIOXKEHUIO: ranonanpoBaHue, OKUCNeHve.
AnnunbHas T-anekTpoHHas cuctema, p,m-conpsXeHne, Ka4eCTBEHHOE OnvMcaHne xapakrepa
pacnpeneneHns dNeKTPOHHON NAOTHOCTM B TEPMMHAX TEOPUMN pe30HaHca B annuibHbIX KATUOHE,
pagukane u aHnoHe.

naboparopHas pabora (7 4aca(oB)):

MNeperoxka nHAMBMAYyanbHOro BelwecTsa Nog BakyyMoM
Tema 5. Yrnesopoponbl C ABYMS ABOMHLIMU CBA3AMMU
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Knaccudpukauns, nsomepus n HoMeHknatypa. IneKTpoHHOEe CTPOEHUE COMNPSXEHHbIX ANEHOB:
TL,TI-COMPSIXEHNE, NPeACTaBNEHUS O AeN0KaNN30BaHHbIX TI-MONEKYNAPHbIX opbutansx. BaxHelhwme
1,3-auneHbl (ByTaameH, n3onpeH) 1 cnocobbl MX MNOyYEHUS peakuMsMn OernapupoBaHns,
LernapoxnopuposaHns u gerngparaumm. XuMnyeckme CBOMCTBA: Katanutuieckoe ruapuposaHume,
3NeKTpohnnbHOE NPUCOeONHEHNE ranoreHoB 1 ranoreHoBo4oOPO40B U HanpaBneHne
NpucoeauHEHNS B YCNOBUAX KUHETUYECKOro Y TePMOANHAMUYECKOro KOHTpons (1,2- un
1,4-npucoennHenmne). duneHosbln cuHTE3. Linknoonuromepmsaums. lNMonnumepunsaumsa gueHos n ee
TexHU4yeckoe 3HavyeHme. MNprpoaHbIA N CUHTETUYECKUI KaydyK, CTEPeoperynsipHbie Nonmmepsbl,
ByNKaHm3aums kaydyka. KyMyneHbl: 9NeKTPOHHOE Y MPOCTPaHCTBEHHOE CTPOEHME KyMYyNeHOB Ha
OCHOBe npeacTaBneHunst 06 sp-rnbpunansaunn. XnMmnyeckme CBOMCTBA: BOCCTAHOB/EHNE,
rmgpartauus, ouMepusauus, nsomepusaums.

naboparopHas pabora (7 4aca(oB)):
dpakuMoHHas NeperoHka CMecy pacTBoOpUTENe
Tema 6. AueTuneHoBble yrnesonopoabl
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

l/I30Mep|/|s| N HOMeHKnartypa. MoneKynﬂpHo-op6MTaanoe onuncaHme TpOI7IHOI7I CBA3NK,
Sp-I'VI6pVIJJ,I/I38.LI,I/IFI. MeTtoqbl o6pa303aHV|9| TpOVIHOVI CBA3W, OCHOBaHHbIE Ha peakunsax
gernaporanoreHnpoBaHus. Kap6v|,qu||7| n I'IVIpOJ'IVITVI‘-IGCKVIVI MeTObl CMHTE3a aueTuneHa.
I'Ionyqul/le roMonoros auetuneHa ankuinposaHnem aueTuneHnnos. XnMmyeckue cBoncTea
ANNKMHOB: KaTtalinTnd4eckoe rngpupoesaHmne, rugparaumns (peaKuvm queposa), Kap6OKCI/IJ'IV|pOBaHVIe,
npuncoenonHeHmne CnmpTos, Kap60HOBbIX KNCNOT, rajioreHos, rajioreHoso40poano0s.. 3ﬂeKTpOCpVIﬂbeII7I
" HyKJ'IGOQDI/IJ'IbeIM MEeXaH3Mbl NPUCoeONHEHNA. ,D,VIMepVI3aLI,VIFI n guknoonuromMepmnsaumsa ankKnHoOB.
OkucnutenbHble npespaweHnsa aueTuieHos. KncnoTHble cBOMCTBA ankuHOB-1, aueTuneHngbl
MeTaJ1NIoB.

KETPOHHBH
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

naboparopHas pabora (7 4aca(oB)):
MNepekpncTtannnsaumsa TBEpLOro BewecTsa.
Tema 7. Uuknuyeckue yrnesonoponbl
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Knaccudpmkauns, HomeHknatypa n CTpyktypHas nsomepms. OTHoCUTENbHAsS YCTOMYMBOCTb LIMKIOB,
€e aHanM3 Ha OCHOBE NpPeaCTaBNeHNn O PasNNyHbIX TUNAX HANPSXEHWIA: YyrioBoe N TOPCUOHHOE.
"eomeTpuryeckas naomepus. NpocTpaHCTBEHHOE CTPOEHME ManbiX U cpeaHux umknos (C3- C6).
KoHbopmaumn umknorekcaHa (Kpecno, BaHHa, TBUCT) U ero Npon3BO4HbIX, SKBATOPUASIbHbIE U
akcumanbHble cBA31. OCOBEHHOCTN NPOCTPAHCTBEHHOIO M 3NEKTPOHHOIO CTPOEHNS
LMKNoNponaHoBoro konbLa. CMHTeTYeckme MeToabl NOCTPOEHUS HACBIWEHHbIX LIVKIOB:
UUKNn3aums guranoreHankaHos rno peakumn Biopua, peakumm unknonpucoeanHeHns,
rmopupoBaHme apomMaTuyeckmx yrnesonoponos. XuMmnyeckune cBocTea LMknobytaHa,
LMKNoNeHTaHa, uuknorekcaHa. Peakuvm ceobonHopaamkanbHoro 3ameleHus. lNMposesneHne
0CODEHHOCTEN CTPOEHUS LIMKIONpPONaHa B ero XMMM4ecknx cBoncTeax. Peakunm npucoeanHeHus.
BaaunMHble nepexonbl UMKNOB. MNonuumknmyeckme HacblWweHHble Yyrnesogopoabl. Tunbl
OULNKNNYECKUX CUCTEM: COEANHEHNS C M30IMPOBAHHBLIMU LIKNAMU, CNINPAHOBbIE,
KOHAEHCUPOBAHHbIE Y MOCTMKOBbIE CUCTEMbI. KapkacHble coeiMHeHWs, afaMaHTaH.

naboparopHas pabora (7 4aca(oB)):

KonoHo4Has xpomaTorpadpus. ToHKOCNoONHasa xpomartorpadus.
Tema 8. ApomaTnyeckue yrnesonoponbl

JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

BeH3on 1 ero romonoru, nsomepus, HoMmeHknatypa. [lpoTneBopeyne mexay popmanbHOM
HEeHaCbIWEHHOCTbIO OEH30MbHOr0 KOoMbLa U XMMUYECKMMM CBOMCTBaMy BeH3ona: OTHOCUTENbHAS
YCTOMYMBOCTb K OKUCNEHWIO, CKIIOHHOCTb K peakLmam 3aMeLeHnsl, TepMOXUMNS TnOpUpoBaHns.
dopmynbl Kekyne, Obtoapa, llaneHbypra. CoBpeMeHHble NpeaCcTaBNeHNS 006 3NEKTPOHHOM
CTpoeHnn 6eH3ona. ApoMaTnyHOCTb, ee npuaHaku. MNpaenno Xiokkens. HebeHsonoHble
apoMaTnyeckme CUCTEMbI; LMKNIOMPONEHUbHBIA N LMKNOrenTaTpUeHnnbHbIA KaTUOHbI,
LUMKNONEHTaANEHUNbHbBIA aHWOH, NATUYNEHHbIE reTepounknbl. Peakumm apoMaTnyeckoro
3NEeKTPOGUNBHOrO 3aMeLLEHMNS: 30?TOMNHbI 0OMEH, CyNnbgOUPOBaHNE, HATPOBAHNKE,
ranovnavpoBaHue, ankunmpoeaHue, aunnmposaHue. MexaHuam peakumm: T- u 6-KOM?rneKkcl.
[MpOTOHHbIE KACNOTBI U KUCNOTbI JIblOMca Kak KatanmaaTopbl 9NeKTPOUNbHOIO 3aMeLLEeHs.
BnnsHne samectuteneit B 6eH30/1bHOM KOMbLE HA M3OMEPHbI COCTaB NPOAYKTOB U CKOPOCTb
peakuuu. Npa?suna opueHTaunn. Peakumm pagukanbHOro 3aMeweHns n npucoenmHe ?Hus.
AnknnbeH30nbl. Cnocobbl NOy4eEHMS C NCMONb30BAHWEM PeaKLUuiA ankUnMpoBaHns,
Biopua-ButTtura. Peakumm anektpocpmnbHOro 3a?meleHns B 6eH301bHOM Konble. Peakuun
pafvKkanbHOro 3amelleHunst B 60koBow Lenu, 6eHannbHas n-cuctema. OTHoCUTENbHASA
yCTOM?4MBOCTb 6EH3MNBbHOMO paaukana. OKUcnMTeNbHble NPeBpalleHnst ankunbeH30n0B, peakuum
nernapuposaHns (MPOMbIWNEHHbIR CMHTE3 cTu?pona). AudeHnn- n TpudpeHnnMeTaHbl, UX CUHTE3
peakunein Ppuaens-Kpadptca, BocCcTaHOBNEHNEM Tprapun-kapbrHoNoB 1 ranoreHnnos. KucnotHole
CBOIACTBA yrnesonopoaos, wkana CH-knucnotHoctu. Mpr?4nHbl NOBbILWEHHOW CTAabUNBHOCTH
KapbaHMOHOB, kapbKaTMOHOB 1 pPaaMKanos, 06pasyoWnXcs U3 nonmapunmeTaHos. Kpacutenu
TpudpeHnnmeTaHoBoro psaga. AudgeHnn, ero anekTpoHHas n NPOCTPaHCTBEHHAs CTPYKTypa.
Peakunu anekTpopunbHOro 3aMelleHnsl, OPUEHTUPYIOWNA 3GMEKT B TUX peakuunsXx.
KoHoeHcrnpoBaHHbIe apoMaTuyeckme cuctemMol. HadprtanvH, aHTpa?ueH, doeHaHTpeH. 13omepus un
HOMeHKnaTypa ux NPon3BO4HbIX. DNe?KTPOHHOE CTPOEHNE U apoMaTUYHOCTb. Peakuun
9NEKTPOPUNBHOro 3aMelleHNs 1 NpucoeavHeHuns. ['mopuposaHne 1 OKMCNeHne KOHOEHCUPOBAHHbIX
apoMaTnyeckmx cucteM. AHTpaLeH B OMEHOBOM CUHTE3e.

naboparopHas paborta (11 yaca(oB)):

Peakunn aumnnposaHus. CnHTe3 auetaHunmaa, acnmpuHa.

Tema 9. lNoTokoBasi KOHTponbHas paboTta no Teme "Yrnesopoponbl”
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

KoHTponbHas pabota

naboparopHasi pabora (6 4aca(oB)):

AbCcontoTpoBaHNE PacTBOPUTENS.
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

Tema 10. ManoreHnpou3sBoaHbIE YrNeBOAOPOOOB
JIeKLMOHHOe 3aHsitne (6 4yaca(oB)):

MoHoranoreHonponsBoaHble anudatnyeckmx yrnesogoponos, X N30MepUst U HOMeHKnarypa.
Cnocobbl obpa3oBaHus cea3n C-Hal: 3ameleHne atomMa BooopoAa U ruapoKCUbHON Fpynnbl,
peakumm npucoeaHeHns No KPpaTHbIM CBA3AM. XMMMYECKe CBOMNCTBA: HyKNieo(uibHOE 3amelleHne
aTOMOB ranoreHoB, npeacrasneHms o mexaHmamax SN1, SN2. Peakuum oTwenneHns, npasuno
3ainueBa. BnusaHne pasnnyHbix goakTopoB (NPUPOoLAa U KOHUEHTpaumMsa Hykneouna n 0CHOBaHMS,
CTPOEHWe ankuiranoreHnaa, npupoaa pacTBoputeneit) Ha peakuMoHHY CrocoBHOCTb
ranoreHankaHoB M y4eT 3Tux pakTOpOB B NNaHNPOBaHMM CMHTE30B. KomnnekcoobpasoBaHue
ranoreHankaHoB C MOHaMu MeTannoBs u kucnotamm Jlbtonca. Boccta?HoBneHne ranoreHankaHos
BOLOPO/AOM 1 MoANCTHIM BOAOPOAOM. B3a?umopeiicteue ¢ metannamu: obpasoBaHune
MeTannopraHnyecknx coegmHeHunn, peakums Biopua. ["anoreHonpon3eoaHbie HenpenenbHbIX
yrnesonoponos. CoeanHeHNs C NOBbIWEHHON NOABUXHOCTBIO ranoreHa - animnranoreHnabl.
AnnunbHbI KaTOH. CoeaNHEHUS C NOHNXEHHON NOABUXHOCTLIO ra?noreHa - BUHUAranoreHmabl.
[MprYnHBI NOHMXEHHOM NOABUXHOCTU. Peakuns nonumepmsauunm, nonmMepbl Ha OCHOBE
ranoreHonpPov3BOAHbIX 3TUNEeHa. ApoMaTnyeckue ranoreHonponasoaHble. Cnocobbl NoNyYeHUs:
ranoreHMpoBaHne apoMaTn4eckmnx yrneBoLopoLOB, Pa3noxXeHme co?nen anasoHms (peakumm
3aHaoMeliepa, lnmana). Peakuun 3amelle?Hust rafnoreHa B apoMaTn4eckoM Konble 1 B 6GOKOBOW
uenun. beH3nnbHbIA KaTUOH, MPUYUHBI €ro MOBbIWEHHOW cTabunbHocTh. dernapobeHson.
Baaumopenctene apunranoreHnaoB ¢ MeTannamu: nony?4eHne MeTanioopraHn4eckmnx CoOeANHEHUN,
anapunos. Peakuuun snekTpodounbHOro 3amelleHns. BnvsiHme ranoreHoB (kak 3amecturtenem) Ha
OpVIEHTALMIO U CKOPOCTb B3anmomencTens. u- n tpudpeHnnxnopmetanol. CtabunbHble cBOOO4HbIE
panvkanbl 1 kapbkaTOHbI.

naboparopHas pabora (9 4aca(oB)):

Peakummn HykneomnbHOro 3amelieHns B anugoatmyeckom pagy. CuHtes bpomankaHa
(aTunbpomupa, nsonponunbpo-muaa, bytnnbpommnaa, n3obytunbpommnaa)

Tema 11. CnupTthbl
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

OpnHoaTOMHble HacblWweHHble cnupThl. I3oMepuns, knaccudmkaums, HomeHknaTtypa. Metogpl
CUHTe3a: npucoeauHeHne Bobl K ABOMHON cBA3W, rmaponus ceasm C-Hal, BocctaHoBneHne
KapbOHUNbHOW 1 KapbOKCWUbHOM rPynn, CUHTE3bI C UCMONb30BAHMEM METANOPraHNYECKNX
coeVHeHUn. InekTpoHHoe cTpoeHue O-H cesa3n. BooopoaHas cBs3b B CNnpTax U ee nposiBfieHne B
crnekTpasnbHbIX XapakTepucTm?kax n onan4ecknx CBONCTBax. XmumMmnyeckue CBOMNCTBA:
KMCNOTHO-OCHOBHbIE CBONCTBA, NOMTy4eHUe ankoronsToB 1 NX UCNONb30BaHNE B OPraHM4yeCckoMm
CVHTE3€e, 3aMelleHME TMAPOKCUBHOW rpynnbl, Aernapartaumns. 9goumpoodpasoBaHue: NPOCTLIE U
CNoxHble agompsbl. [pucoennHeHne cnupTos K auetuneHam. OkucneHve n gernapuposaHne
cnupTtoB. MHoroatoMHble cnmpThbl. ['Mkonn, cnocobbl Ux NonyYeHns. Xm?Mm4eckne CBOMCTBaA:
OKMCNEeHMe MNOOHON KNCNOTOW, B3auMoaelcTBme ¢ 60PHOM KMCNOTOM, NpeBpalleHne B a-0K1CH,
nerungparaums, NMHaKoNMHoBas neperpynnupoBska. [MnuueprH: obpasoBaHne KOMNIEK?CoB ¢
noHamun Metannos, gerngparaums. HenpenenbHbole cnupTbl. lNpencraeneHns o cBoncTeax
BUHWIOBOrO CNMPTA, KETO-eHONbHAas TayToMepus. BuHunoBble adoupbl 1 X nonuMepusaums.
AnnunoBbli cnupT. MeToabl CMHTE3a, OCHOBaHHbIE Ha UCMNONb30BaHUK nponuneHa. OcobeHHOCTH
XMMNYECKOro nosene?Hns, cBa3aHHble C annibHbIM NONOXEHUEM MMAOPOKCUNBHON rPynnbl.
BeH3unnosbIvi cnvpT, An- n TPUPEHNNKAPOUHON, MPUYMHBI MNOBbIWEHHOM NOABUXHOCTU
rMMAOPOKCUNBHOM rPynnbl.

naboparopHas pabota (11 yaca(oB)):
CurHTEe3 cnoxHoro adupa .

Tema 12. deHoONbI

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

KETPOHHBH
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

CtpoeHune, nsomepusi, HomeHknatypa. Cnocobbl BBEAEHWNS TNA?POKCUNIbHON Fpynbl B
apomaTunyeckoe S4po: WenoYyHoe nnasrieHne coner CynbgoKNCnoT, rmaponn3 apunranoreHnaos,
3aMeHa aMMHO?rpynnbl Ha FTMAPOKCU YePe3 CONU ANa30oHNs, KyMUMbHbIA cnocob nonyvyeHms
goeHona. KnucnotHo-oCHOBHbIE CBOMCTBA (PEHONOB. [1pUYMHbI NOBLIWEHHOW KUCNOTHOCTU (DEHOSOB
MO CpaBHEHWIO C annudpaTnyeckmmMm cnupTamu, BinsHne 3amectutenein. ObpasoBaHune peHONSTOB,
MPOCTbIX N CAOX?HbIX 3pnpoB. Peakumn anekTpohunnbHOro 3aMelleHns: ranonanposaHume,
HWTPOBaHWe, ankMnMpoBaHue 1 aumnmpoBaHue. Meperpynnmpo?Bka CNOXHbIX 3UPOB Kak crnocod
aumnnnpoBaHms no konbuy (peakums ®puca). KoHoeHcaums dpeHonos ¢ kapboKCUIbHbIMY
coeVHEeHUAMM, doeHoN-thopmManbaernaHbie cMonbl. Peakumm anekTponnbHOro 3a?mMelleHns,
XapakTepHble 015 OeHON0B U PEHONSATOB Kak apoMaTny4ec?kux COeANHEHUI C MOBbILWEHHOMN
aKTMBHOCTbIO: KapboKCUNMPOBaHME, HUTPO3UPOBaHKE, a3ocodeTaHne, KapboHUIMpPoBaHME.
mopvipoBaHue 1 okucneHne coeHonos. CtabunbHble PEHOKCUbHbIE paanKanbl, MPUMEHEHNE
CTepuYecKn 3arpy>XeHHbIX QPeHOSIOB B Ka4eCTBe aHTUOKCUOAaHTOB. MHOroaToMHble (PeHOoNbI:
NMUPOKATEXWNH, PE30PLMH, TMOPOXMHOH, NUPOrannon. XMMM4eckne CBOMCTBA: 3N1EKTPOUITbHOE
3amelleHne, peakumm OKUCNEeHNs.

naboparopHas pabora (9 4aca(oB)):
Peakuunsa okucneHus (CMHTE3 aLeToHa)
Tewma 13. lNMpocTbie acoupsbl
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Knaccudpumkauns, HomeHknatypa. Auankunosblie acpupbl. MeTonbl CUHTE3a: gerngparaums cnmpTos,
peakuns BunbamcoHa, npucoenm?HeHne cnupTos K onedprHam. PacwenneHne npocTon agpupHom
cBA3u (rngponus). Baanmonencrene agoupos ¢ NPOTOHHbLIMU KUCNOTaMn 1 kncnotamu Jibtonca.
Agpuparbl. a-Okucu. Metoabl NPOMbLILNEHHOTO 1 NaBOPATOPHOrO MNONYYEHUS OKCUPAHOBOIO KOMbLa.
Xumpnyeckume CBOMCTBA: B3aUMOLENCTBME C raloreHoBo40pOoAaMY, BOOOW, CNNPTaMN, aMMUaKOM,
MarHMnopraHN4eckKMn coegnHEeHNsSIMN.

naboparopHas pabora (9 4aca(oB)):

Peakumns BocctaHOBNeHNs (CMHTE3 aHWUNNHA)

Tema 14. Kap60oHUNbHbIE COeANHEHUS

JNIeKLMOHHOe 3aHsiTue (6 4aca(oB)):
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

Knaccundomkaums n HomeHknatypa. Cnocobbl 06pasoBaHusi kap?60HUNbHOW rpynmnbl:
KaTanuTu4yeckoe OKUCNEeHne ankaHoB, ankeHoB 1 ankmnapoMaTnyeckmx yrnesonoponos,
OKCO-CUHTE3, rugparaumst ankMHOB, rmaponuna reM-amranoreHnpons3BoLHbIX, OKUCNEHNE 1
ne?rnapvposaHue cnuptoB. CUHTE3 aNbOernaoB 1 KETOHOB M3 KaPOOHOBbLIX KUCNOT U UX
NPON3BOOHbIX: BOCCTAHOBIEHWE ranoreHaHrnapuaos, B3aMMoLenCcTBMe C MeTannopraHn4yeckmmm
COeOVMHEHMAMU, NUPONN3 coneit kKapboHOBbIX KUCNOT. MonyyeHne apoMaTUYeCcKx OKCO-COeaANHEHWIA
peakunein aunmnnmpoBaHns. INEeKTPOHHOE CTPOeHMEe KapboHUNbHOW rpynmnbl, pacnpeaeneHne
9NTEKTPOHHOM NMIOTHOCTU B HEl. XMMNYeckne CBOMCTBa. Peakumn HyKneogounbHOro NpnucoeanHeHus.
B3anmopeiicTBme ¢ reTepoatoMHbIMI HyKneogunamun: npucoeamHeHne Boapl, CNMpToB, bucynbuTta
Ha?Tpus, natuxnopuctoro gpocgopa. MexaHnuam aTux peakumii, KUCAOT?HbIA 1 OCHOBHOW KaTanms.
B3aumopericteme ¢ N-Hykneocpunamm: o6pasoBaHne OKCUMOB, rMApPa30HOB, Peakunm ¢ NePBUYHBIMU
(0obpa?30BaHme ocHoBaHwii Wndodgoa) 1 BTOpMYHbIMK (06pa3oBaHe eHaMUHOB U aMUHaneit)
amnHamu. Peakuum ¢ C-Hykneodmnamm: npucoesmHeHne CUHUNbHOM KUCNOThI,
MeTannopraHnyecknx coegmnHeHnn. Keto-eHonbHas TayToMepus U CBsi3aHHbIE C HE CBONCTBA
Ka?pOOHWNNbHBIX COeANHEHWIA: FranoreHnpoBaHme 1 ranodoopMHOe pacluen?neHme, ankunmpoBaHue.
AnbaonbHO-KPOTOHOBAS KOHOEHCaUNS, €€ MEXaHN3M B YCNOBUSAX KUCIIOTHONO U OCHOBHOIO
katannsa. KoHoeH?caumm kapboHUNbHbIX COeANHEHWIA C COEANHEHNAMU, COLEPXAaLUMMM aKTUBHYHO
METUNEHOBYIO rpynny. Peakuum oKMcneHns anbaernaos n KetoHos (Npasuno onoea).
Katanutnyeckoe ruapupoBaHne KapboHUIbHbIX COeANHEHWIA, BOCCTA?HOBNEHNE KOMMNEKCHBIMU
rmapvaamu MeTanfnios, CNMPTaMmn B NPUCYT?CTBMM ankOronsToB antOMUHNUS, LUHKOM B CONSHOW
Kucnote. Boccta?HoBNEHNE KETOHOB MeTannamMm ¢ obpa3oBaHNeM MeTannKeT1NoB U NMHAKOHOB.
OKncnnMTenbHO-BOCCTAHOBUTENbHbIE peakumn: KaHHnuappo, TuweHko. BeH3omHoBas KoHaeHcauus.
Peakumnu anekTpounbHOro 3a?mMeleHns B apoMaTtuyeckmnx anbaerngax n KeToHax.
LOvkapboHnnbHble coeanHeHust. Knaccudomkaums, HomeHknatypa. Metoapl CMHTE3a, 0C?HOBaHHblE
Ha peakumsx oKMcneHns n koHaeHcauun (Knainzer). B-AukapboHUIbHbIE COeANHEHNS:
KeTO-eHONbHas TayToMepus, ankmnm?poBaHne, 0bpasoBaHne xenaTHbIX KOMMIEKCOB C MOHaMW
MeTannos. HenpenenbHble KApPOOHMNbHBIE COEANHEHUS, UX Knaccudoukaums. a, B -HenpeaenbHble
anbgernibl U KeToHbl. MeToabl CUHTE3a: OKM?CNneHne onedVHOB B annunibHOE NONOXEHNe 1
CNUPTOB aNINNBbHOrO TNa, KPOTOHOBAS KOHAEHCAUMS KapOOHUNbHBIX COeANHEHNIA. DNeKT?POHHOE
CTPOEHME: CONpPSXeHNe TI-CBA3e, pacrnpeneneHmne m-a/1eKTPOHHOM NIOTHOCTU. XUMMYeckme
cBoiicTBa. Peakunn npucoeanHe?H1s BOLbI, CMUPTOB, ranoreHoBOA0POA0B, bucynbguta HaTpums,
ammmaka, HCN, MmeTannopraHm4yeckmx CoOeauHEeHNn.

naboparopHas pabora (10 4aca(oB)):

Peakumns HuTpoBaHus. (CUHTE3 HUTPOoBEeH30Na, HUTpoaUeTaHUIMaa)

Tema 15. NoTokoBasi KOHTpONbHas paborta nNo teme "CnupTbl U Kap6OHUNbHbIE COeAUHEeHUs"
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

KoHTponbHas pabota

Tema 16. Ou- n HenpepenbHbie KAPOOHUNbHbIE COEeAVNHEHUS

naboparopHas pabora (9 4aca(oB)):

AHann3a pyHKUMOHanbHbIX rpynn. Coaya otyeTta no npakTukymy.

Tema 18. OQHOOCHOBHbIE KAPOOHOBbIE KUC/OTbI U UX NMPOU3BOAHbIE

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

Knaccudpmkauns n HomeHknatypa. Metoabl nony4eHms: oknucne?Hue yrnesoaopoaos, CNMpToB U
anbAernaos, CUHTE3bl C UCMONb307BaHNEM MarHUA- U TUTUAOPraHNYECKUX COEANHEHUI, OKNCK
yrnepo?na, MasioHOBOrO 1 aLeTOyKCYCHOro aoupoB, rmaponna HUTPUNOB U CNOXHbIX 3GOMPOB.
CUWHTE3 YKCYCHOM KNCNOTbl KAPOOHMIMPOBAHNEM MeTaHONA HA POANEBOM KaTanm3aTope.
MpUPOLHbIE NCTOYHMKN KaPOOHOBBIX KUCNOT. DNEKTPOHHOE CTPOEHME KapOOKCHIbHOM Frpynmbl U
kapbokcmnat-aHnoHa. dPursmyeckune cBoincTea kapbOHOBbIX KMCNOT U NX NPOM3BOAHbIX. BonopoaHble
CBSi31 1 06pa3oBaHne OMMEpPHbIX accoumnaToB. XuMmnyeckme ceoctea. KUCNOTHOCTb, ee CBSI3b C
3N1e?KTPOHHbIM CTPOEHNEM KapPOOHOBbIX KUCNOT M X aHWOHOB, 3aBUCUMOCTb OT XapakTepa U
NONOXEHNS 3aMeCTUTENe B ankunbHOM Le?nu nnmn 6eH3onbHoM siape. Npon3BoaHble KapboHOBbIX
KWUCNOT: CONW, CAOXHbIE 3CpMpbl, ranoreHaHrmapuabl, aHrnapuabl, aMmuapl, HUT ?punbl.
MpencTaBneHne 0 MexaHM3Me B3anMonpeBpaLleHnini KapbOHOBbBIX KUCIOT 1 MX MPON3BOHbIX, POSb
KMCNOTHOIO U OCHOBHOIO Ka?Tanvsa Ha npuMmepe peakunin aTepuukaumm n OMbineHns.
BoccTtaHoBneHne n ranoreHmpoBaHne Kucnot (peakums Irenng-donbrapna-3enmHckoro). Peakuum
3aMelleHunst B 6eH301bHOM KOJbLie KMCNOT apoMaTtnyieckoro psiaa. MNponssoaHblie KapboHOBbLIX
kncnot. Conu: peakumst nekapboKCUNMPOBaHNS 1 ee kaTanMTuyeckme BapuaHTbl, aHOLHOE
okncne?Hune kapbokcunat-aHnoHoB (peakums Konbbe), OeincTBue ranoreHoB Ha cepebpsiHblie conm
(peakums bopoanHa-XyHcankepa). MNpakTn?4eckoe NCnonb3oBaHMe conein KapboHOBbIX KMCNOT.
Mbina. ManoreHaHrmapuabl: peakumm ¢ Hykneodunamm n NCNonb3oBaHne XnopaHrnapuaoos B
KayecTBe aunnumpyrowmx peareHToB. CnoxXHble 3(pupbl: KaTannTnyeckoe rmapmposaHue,
BOCCT@HOBJ/IEHME KOMMNEKCHbIMUA rmapuaamm Metannos. Peakuuum rugponnsa (OMbineHus),
nepeatepudmnKaumm n CNOXHO3MPHOM KoHAeHcaumMn. AHrnapuabl KapOOHOBBLIX KUCIOT: peakLun ¢
Hykneocpunamu (aumnmposaHue). AMnapbl: KUCNOTHO-OCHOBHbIE CBOMCTBA, MPU?4MHbI MOHUXEHHOMN
OCHOBHOCTM U MOBbIWEHHON KMCAOTHOCTU MO CPaB?HEHNIO C aMMNAKOM 1 aMUHAMK, OCHOBHbIE NYTH
npeBpalleHns B aMn?Hbl (BOCCTAHOBNEHUE, peakums flodomaHa n poacTBEHHbIE el NpeBpa?IWeHns
rmaopasvaos, a3snaos U rMapoKCcamoBbIX KMCNOT). B3anmonpe?BpalleHns aMmmaos v HATPUOB.
CBoWicTBa HUTPWOB: KaTannTnyeckoe rmapupoBaHne, BOCCTAaHOBEHUE antoMOrMapuaom nnuTus,
peakunn ¢ MarHMnopraHN4ecKnMm coeAnHEHNSMU.

naboparopHas paborta (12 yaca(oB)):

CWHTE3bl C MOMOLLbIO MarHNAOPraHNYeCcKNx coeanHeHnin. ABContoTMpoBaHne AM3TUNOBOro acounpa.
OumncTka UCXOOHbIX BELLECTB.

Tema 19. [1ByXOCHOBHbIE U HenpeaenbHble KApOOHOBbIE KUCNOTbI
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

LuvkapboHoBble knucnoTtbl. HomeHknatypa un knaccudomkauus. Me?Toobl CUHTE3a: OKUCNEHNE
LMKI0ankaHoB, annumukInyeckux CNMpPToB U KETOHOB, apoMaTUYeCcKmX 1 ankunapomaTn4eckmx
yrneso4oponoB, rmaponms AUHUTPUNIOB, CUHTE3bl C UCMOTb30BAHMEM MAIOHOBOIO U
aLeToyKCyCcHOro acpupos. XuMuyeckne ceonctea. KucnoTHble CBOMCTBA N UX 3aBUCUMOCTb OT
B3aWMHOr0 pacnofioxXeHus kapbokcunbHbix rpynn. ObpasoBaHne NPOU3BOOHbIX MO OOHON 1 0benm
KapboKCUMbHbIM rpyn?nam, cMellaHHble npon3BoaHble. LLlaBenesas kucnota: peakumm
nekapbokcunnMpoBaHus, nekapboHUIMpoBaHns, okucneHns. Juatunokcanat, peakuum
CNOXHO3MPUPHON KOHOEHCALMUN C ero y4acTUEM U X CUHTETMYECKoe ucnonb3osaHme. ManoHoBsas
KucnoTa: nekapbokCUNMpoBaHNe 1 NPUYNHBLI MOBbILEHHON NIErKOCTU ero NPoTeKaHus,
KOH?OeHcauun ¢ KapboHUNbHbIMK coeanHeHmsaMn. CBOMCTBA MAIOHOBOIO adompa n nx
CYHTETUYECKOE MCMONb30BaHMe: KOHOEeHcaUUn ¢ KapbOHUNbHBIMM COeANHEHMSIMU, MPUCOEANHEHNE
MO KpaTHOW CBA3W, ak?TUBUPOBAHHOW 3NEKTPOHO-aKLENTOPHbIMK 3aMecTuTensimmn, obpasosa?Hue u
ankMnMpoBaHNe HaTPManoHOBOro adhupa, NpeBpalleHne NpoayKTOB aTUX peakumii B KapboHoBble
KMUCNOTbl. AAHTApHAasA 1 rnyTapoBas KUCNoTbl: 06pasoBaHmne aHrnapuaos 1 nmmnaos. CykUMHUMUG, ero
NPUMEHEeHNe B peakumm BpOMUPOBaHUS OpraHNYecKnx coeamHeHnii. dTanesas Kucnora u ee
NPoOn3BOAHbIE: OTANEBLIA aHIMAPUA N ero NPUMEHEHNE O/ CUH?Te3a aHTpaxmHOHa 1 ero
NPON3BOAHbIX, TPMAPWUIMETAHOBBIX Kpacu?Tenen; dotanMmma 1 ero NCrnonb3oBaHne ans cuHTesa
aMMHOB (pe?akums Fabpuans) n aHTPaHUNOBOW KUCNOTbI; CNOXHbIE 300MPbl U UX NPAKTUYEeCcKoe
npuMeHeHne. PenennexTol, nnactudomkaropbl. Tepedtanesas kucnota n ee Ucnonb3oBaHne
(naBcaH). HenpenenbHble MOHOKapboHoBbIe kucnoTbl. Knaccudgoukaums. Metombl nonyd4eHust
a,B-HenpenenbHbIX KapPOOHOBbLIX KMCNOT. ON1e?KTPOHHOE CTPOEHNE, B3aUMHOE BUSIHME
kapbokcunbHol rpynnbl 1 ces3n C=C. MNpucoennHeHne Boabl, aMMmnaka, ranoreHoBoaopoaoB,
NPWYMHBI OPUEHTaUMK, HabnooaemMon B aTux peakumsx. Metonobl NO?ny4eHNs U nNyTu
NCMNONb30BaHUS akpuUnoBon, METAKPUIOBOM KMCNOT U UX NPon3BoaHbIX. [1nekcurnac. MNpupogHbie
NCTOYHMKN N NPaKTU?4eCcKoe 3Ha4YeHne 0NeMHOBOW, IMHONEBOW, apaxnaoHOBOM KNCNOT. [ToHATHE O
npoctarnanamHax. Jimnngpl, xmpbl. Onudoa n opyrue Bbl?cbixatlowme Macna. HenpeanenbHble
nvkapboHoBble KMcnoTbl. Cnocobbl NONy4eHNs ManenHoBO KUCNOTbl U ee aHrnapuaa.
CTtepeomnsomepms 1 B3anmMo?npespalieHns ManemHoBOM 1 (PymMapoBOi KUCNOT, NPOsiBIEHNE
CTEpPeon3oMepnn B pasnmnymsax nx XMMmMYeCckmnx CBOMCTB N B MPOCTPAHCTBEHHOM CTPOEHMN NPOOYKTOB
NX peakuuii, npotekatowmx no ceasm C=C. AueTnneHankapboHoBasl KUCNOTa Kak AUeHoun B
peakuuun Ounbca-Anbaepa.

naboparopHas pabora (7 4aca(oB)):

CurHTE3bl C MOMOLLbIO MarHUNOPraHNYeckmx coeamHeHnn. CMHTE3 cnupTa C NOMOLLbIO peakTmea
[puHbsApa. (NpoJonxeHue)

Tema 20. NMoTokoBasi KOHTpOsIbHaA paborta no teme "Kapb6oHoBbIe KUCNOThI"
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

KoHTponbHas pabota

naboparopHas pabora (7 4aca(oB)):

CWHTE3bl C MOMOLLBIO MarHMMopraHnyecknx coeanHeHnin. O4ymncTka rotoBoro npoaykTra.
(NnpooonxeHue)

Tema 21. HutpocoeanHeHus

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

HomeHknartypa v knaccudgomkaums. Cnocobbl NonyYeHUs HUTPOCOEANHEHWIA: HATPOBAHME
YyrneBoLOPOAOB (paamkanbHOe N 9NeKTpohuibHoOe 3amelleHmne), obMeH atoma ranoreHa Ha
HUTPOrpynny, OKUCIIEHNE aMUHOB, CUHTE3 Yepe3 CONM ANa30HNSA. DNEKTPOHHOE CTPOEHME
HATPOrpynnbl 1 ee aKkUenTOPHbIA XxapakTep. XMMUyeckrne CBOMNCTBA: BOCCTAHOBNEHWNE B KUCIOWN,
HerTpanbHOW 1 Wweno4YHon cpepax. C-H KncnoTHOCTb anmdaTn4eckmnx HUTPOCOEANHEHWIA N NX
TayTomepus (aum-cpopma). MNMpoaykTbl HEMOMHOrO BOCCTAHOBIEHNS HATPOCOEANHEHWIA.
HuTpo3ocoeanHeHns, oeHnnrnapokcunamMmnH, asokcmbeHson, rnapasobeHson. beHsnanHoas
neperpynnupoBska.

naboparopHasi pabora (7 4aca(oB)):

Peakumns koHaeHcaummn. CnHTE3 aueToykCyCcHOro agompa.

Tema 22. AMUHbI

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

Knaccndgoukaums, HomeHknatypa. Cnocobbl Nony4YeHnsi, OCHOBaHHbIE HA peakUmMsxX HyKNeounbHOro
3aMelleHns B ranoreH-, rmapokcu- 1 aMMHOMPOU3BOAHbIX anNdaTUYECKUX N apoMaTnyeckmx
yrnesof4opoaoB; peakuum BOCCTAHOBNEHNS HUTPOCOEANHEHMI (peakunsd 3UHUHA),
asoTcoaepXalnx NPon3BoaHbIX KapOOHUNbHBIX COeANHEHNI U KapOOHOBBIX KUCOT,
neperpynnupoBok ammaos (peakuus ["odomaHa), asngos (neperpynnuposka Kypuuyca), ruapasnnos
KapOOHOBbIX KMCNOT 1 M’MAPOKCAMOBBIX KUCNOT (peakums JlocceHa). QnekTpoHHOEe CTPOoeHne
aMWHO-TPynmbl, 3aBUCMMOCTb OT MPUPOLAbI PaaMKanos, CBA3aHHbIX C aTOMOM a3oTa.
MNpocTpaHCTBEHHOE CTPOEHNE aMUHOB. Pr3Myeckne CBOMCTBA, UX CBS3b CO CMOCOOHOCTbIO aMUHOB
K 06pa3oBaHmMio BOLOPOAHbIX CBA3e. XuMnyeckme caorictBa. OCHOBHOCTb M KMCIOTHOCTb aMMHOB,
3aBUCMMOCTb OT NPUPOLbI paamkanos. Bzanmonencreme ¢ anekTpoduiibHbIMU peareHTamu:
ankunupoBsaHue, rmapoKCcuankunmpoBaHe, aumnmpoBaHe; B3auMogencTene ¢ a3oTuCTom
kucnoton. OkmMcneHne anngaTnyecknx n apoMaTnyecknx aMMHoOB. HeTBepTUYHbIE aMMOHMEBbIE
CONK: NMonyyYeHne N3 TPEeTUYHbIX aMUHOB 1 ankunranoreHnnos (MeHwyTKMH); aNeKTPOHHOE CTPOEeHMe,
NpakTMYyecKoe UCMonb30BaHNe B Ka4YeCTBE Katanm3aTtopos MeXdasHoro nepeHoca, peakuum
pasnoxeHust ¢ obpaszoBaHuem onedunHoOB (peakums Mogmara). CBoicTBa apoOMaTUHECKMX aMUHOB!
B3aVMOLENCTBME C anekTpodpunammn. Peakumm ankmnmpoBaHus 1 CybqOMPOBaHNS apoMaTUYEeCKnX
aMWHOB, CynbgaHunoBas Knucnota v cynbgamumaHble npenaparbl. AumnbHas 3awmTta aMMHO-TrPynnbl.
HuTpo3unpoBaHve 1 OnasoTnpoBaHne apoMaTtnyeckmx aMMHoB. BaxHenwmne npeagcrasntenu
apoMaTn4ecknx MOHO- 1 ANAMUHOB, OCHOBHbIE NYTU UX MCMONb30BaHMs. CUHTE3 reTepoLMKINYeCcKmX
CoefVHEHNN 13 O-CpeHuneHamnammHa n o-aMmHodgpeHona.

naboparopHas pabora (8 4aca(oB)):
Peakuuns aMmnHocoeouHeHMm

Tema 23. [Ina3so- n asocoeanHeHUs
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

JInasoTnposaHne apoMaTnyecknx aMmHoB (peakums ['pucca). INeKTPOHHOE CTPOEHME, KaTUOH
AMa30HMA, KaK anekTpogouibHbIA peareHT. BaavmonpespalleHns pasnnyHbix qoopm
anasocoenHeHnin. Peakunn conen gnasoHus, npoTekarlme ¢ BbloeneHnemM a3ora, n ux
MCNONb30BaHWe A5 Nony4eHNs PYHKLNOHANbHbBIX NMPON3BOLAHbIX apOMaTUYECKNX COEANHEHWNI
(peakumn 3aHomeitepa, HecmesiHoBa). Peakunn coneli onasoHus, npotekatrowme 6e3 BolaeneHms
asoTa. A3ocoyeTaHue: anaso- U azococTasnsowmne, 3aBUCMMOCTb YCNOBUIA NPOBEAEHNS
asoco4yeTaHns oT Npupodbl azococTtasnsowen. CUHTE3, 3NEeKTPOHHOE CTPOEHNE U CTPYKTYPHbIE
ocobeHHOCTM azokpacutenein. MeTunopaHXx 1 KOHro KpacHblii, kak NpeacTaBuTeENn Kpacutenen,
MCNONb3yeMbIX B Ka4eCTBe NHOMKaATopoB. BoccTaHOBNEHNe conei AnasoHns 1 a30CcoeanHEHNIA.
Vicnonb3oBaHve aTux peakuuin ons CUHTEe3a NPon3BOL4HbIX rmagpasmHa n aMmmHos. Conv AnasoHns
Kak peareHTbl apunMpoBaHMs apoMaTnyeckux coegmHeHnin. [inazocoeamHeHNs XMpHOro paaa:
Ia3oMeTaH, AnasoyKCyCHbl agomp. CUHTE3bI Ha MX OCHOBE.

naboparopHas pabora (7 4aca(oB)):

Peakuwnu apomatunyecknx gnasocoeanHeHnin. CUHTE3 a3ocoenHEeHUsI.

Tema 24. OCHOBHble UCTOYHUKN UHCPOPMaLLMU MO OPraHNYeCcCKon XuMmm
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

OCHOBHbIE NCTOYHUKN NHCDOPMALUN MO OPraHNYeCcKol XMMnNn

naboparopHasi pabora (7 4aca(oB)):

[Monck MeToOmK CMHTE3a BelecTBa Mo NMOMCKOBbIM CUCTEMaM UHTEpPHeTA.

Tema 25. MNoToKOBasi KOHTPOJIbHAA pabota no Teme "AMMHBbI U AuasocoeamHeHus"
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

KoHTponbHas pabota

naboparopHas paborta (7 4aca(oB)):

Peakuwnu apomatuyeckmx gnasocoeanHeHmin. CnHTea ranov-gapeHa (dpeHona).
Tema 26. OnTnyeckas nsomepus

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

KTPOHHEBH
B_EPCHTET
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

Anudgoatnyeckme okCUKMCNoThl. Knaccndukaums, nsomepusi, HomeHknatypa. Metogbl cuHTesa
OKCUKMCNOT, nx obwme n cneundomyeckne cBoincTea. Jlaktuapl 1 nakToHbl. MNpupoaHble
OKCUKWCNOTbI: FIMKONEBAs, MONOYHas, S6noyHas, BUHHAs, NMMOHHAs!, MUHAANbHas. XmpanbHOCTb
MONEKYN N ONTUYeckas naomepus. XmpanbHbii (acCMMMeTpUYeckuin) atom yrnepoga. Ontnyeckas
n3omepus B psaay oKCUKUCNOT. MNpoekumnoHHble hopmynbl Puwepa n HoloMeHa. SHaHTUOMEpHI,
pauemartbl, guactepeomepbl, Me30popMbl. PasaeneHne pauemMaroB Ha ONTUYECKMe aHTUNOAbI.
AbcontoTHas 1 0THocUTeNbHas KoHdUrypaums. BanbaeHoBckoe obpalleHne n coxpaHeHme
KOHdourypauuu. MNoHsATME 0 Tpeo- 1 apuTponsomepax. ACMMMeTprnyecknin cuHTesd. HomeHknaTypa
KaHna, MHronbaa, MNpenora. Ontuyeckas naomMepus B psaay anneHoB, CNMpaHoB, augeHnna,
LumMKnogoaHos

naboparopHas pabora (9 4aca(oB)):

JlutepaTypHbIi CUHTES.

Tema 27. BucpyHKLMOHaNbHbIE coeauHeHUsl. FMapoKcu-, anbaernno- 1 KeTOKUCNoTbl
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

HomeHknatypa n knaccudgoukaums. Anmcpatnieckmne rugpokcmkmcnoTel. Obwme Metonbl CUHTE3a,
OCHOBaHHbIE Ha CBONCTBAaX HEMPELENbHbIX, ranoreH-, KeTo- 1 aMMHOKapbOoHOBbIX M ANKAPOOHOBbIX
KMUCNOT, MHOrOaTOMHbIX CIMPTOB, MMAPOKCUaNbAernaoB U rugpoKCMHUTPUNoB. CuHTes
B-rnapoKcMKMcnoT no peakuumn Pedpopmartckoro. MprpoaHblie NCTOYHUKN N BaXHeNWne
npeacTaBUTENV rMAPOKCUKNCNOT. [ Nnukonesas, MonoyHas, sbnoyHas, BUHHAS, TMMOHHAS KUCNOTbI.
Xumnyeckue ceonctea. Peakuuun germgparauum n 3aBMCUMOCTb pesynbTaTta OT B3aUMHOIo
PacnonoXxeHns KapbokCUIbHON N TMAPOKCUNBHOW rpynn. ApoMaTnyeckme ruapoKCUKUCTOThI:
nonyyeHme kapbokcmnmpoBaHuem oeHonaToB 1 HadptonsTos no Konbbe-Lmnary. Monyyerne
NPOCTbIX N CNOXHbIX 3PUPOB, peakunn azocodetaHuns. Canmumnosas KMcnota, acCnmpuH, canon
HomeHknatypa v knaccudomkauus. f-Anbaoernno- u B-keTokncnoTbl, crneumduka nx CBOMCTB.
[MonyyeHne cnoxHbIx agonpoB no peakunn KnanseHa. AuetoykcycHbln acpup, ero C-H-KncnotHoCTb
N TayTOMepusi, 0bpas3oBaHne METANNNYECKUX NPOU3BOLHbIX, MX CTPOEHMWE, LBONCTBEHHAS
peakunoHHas cnocobHOCTb 1 UCMONb30BAHUE B CUHTE3E KETOHOB M KaPOOHOBbLIX KACNOT.

naboparopHas pabora (12 yaca(oB)):
INntepatypHbI CUHTES.

Tema 28. Yrnesoabl

JIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

Knaccudomkauus, ctpoeHne, HomeHknatypa. Metoabl CMHTE3a OKCMOKCO-COeAMHEHUI Pa3NNYHbIX
TUNOB. [ NMKONEBBIA N FMULEPVHOBLIV anbaernopl; gmokcmnauetoH. OnTnyeckas nsomepus
rnmuepuHoBoro anbgermaa. Obwue n ocobble CBOMCTBA OKCMOKCOCOeANHEHU. OKCO-LMKI0NbHAs
TayTomepus. [NonyaueTtanu pypaHO3HOro 1 NMPaHoO3HOro tuna. TeTpo3bl. [1eHTo3bl. ['ekcosbl.
MoHocaxapuabl. [[eHeTu4eckunin pan caxapos, anbA03bl M KETO3bl, MEHTO3bl U reKCO3bl, B3AWMHbIE
nepexonbl Mexay HuMu. MNMepexoabl MOHO3 OT BbICWUX K HU3WKM 1 0bpaTtHo. Obwwme un
cneumgunyeckue CBOMNCTBA anbao3 N KeTo3, NeHTO3 U rekcos. OTKpbiTble hopMbl Puwiepa
unknuyeckue Konnu-TonneHca, nx rpaguyeckoe naobpaxeHue no duwepy n Xeyopcy.
OxkcounknonbHas TayTOMEpPUS CaxapoB M SBAeHME MyTapoTaLmm: qoypaHo3bl U NMMPaHO3bI.
["MKO3WIHBIA rMOPOKCUN U TMUKO3NAHASA CBA3b; aHOMEPbI 1 aHOMEPHbI 3d0deKT. ArfIKOHbI.
OnuMepbl N anuMepu3aumns. YCTaHOBNEHNE CTPOEHNS U KOHoUrypaLmm MoHo3. OTaenbHbie
npeLcTaBMTEN MOHO3 - Ae30kcnpnbosa, pnbosa, apabrHo3a, KCnnosa, rnkosa, MaHHo3a,
ranakTtosa, ppykrosa. Buabl 6poxeHust caxapos. Oucaxapuabl. Knaccndmkaums:
HeBOCCTaHaBnMBatowme (Tperanosa, caxaposa) 1 BocCTaHaBnueatowme (ManbToaa, Lennobnosa,
nakTo3a) 61oabl. [1okasaTrenbCTBO MX CTPOEHUS, TUMbl CBA3E MOHOCaXapuaHbIX OCTATKOB.
NHBepcmsa caxapodbl. Obwme n cneumcunydeckne ceoinicTea buoas. MNonucaxapnabl. MNeHTo3aHbI
(remmuennionosa), rekcosaHbl (Kpaxmarn, rukoreH, Lennnosa), ux ctpoeHne n ceoncrtea. lNytu
paunoHanbHOro UCNonb3oBaHWs nonucaxapuoos. LlennionosHas npoMbIWAEHHOCTb U XMMUS
Kknetyatku. AckycCcTBEHHOE BONOKHO

naboparopHas pabora (12 yaca(oB)):
INlntepatypHbI CUHTES.

Tema 29. AMMHOKNCNOTBI U 6enku
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

KETPOHHBH
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

HomeHknatypa u knaccudgomkaums. CTpyKTypHbIe TUMbl IPUPOOHBIX A-aMUHOKUCIOT, CTEPEOXMMUS U
KOHOpUrypaumoHHble psiabl. CUHTE3bl N3 KapOOHWUIbHBIX COeANHEHNIA Yepes LMaHrnapuHbI; 13
ManoHOBOr0, aLeTOyKCYCHOro N HUTPOYKCYCHOIO 3CO1POB; ranoreH- 1 KeTokapbOoHOBbIX KMCIOT.
MeToabl CMHTE3a [B-aMUHOKMCIOT, OCHOBaHHbIE Ha peakuunsix HenpeaenbHbiX 1 AMKapOoHOBbIX
kucnoT. KncnotHo-oCHOBHblE CBOMCTBA aMUHOKUCIIOT U 3aBUCMMOCTb UX CTPOeHus oT pH cpeabl.
N3oanekTpuyeckas Touka. ObpasoBaHne NPon3BOaHbIX N0 KAPOOKCUNBHOW U aMMHOrpynne,
6eTtavHbl. B3aumopeiicteue ¢ a3oTUCTON KMCNOTO. [MpeBpalleHus, npoTekatowwme npy HarpesaHmm
aMWHOKUCNOT, N 3aBUCUMOCTb NX Pe3ynbTaToB OT B3AMMHOI0 PacronoXeHUs ABYX (PYHKLMOHANbHbIX
rpynn. lNpencrasneHve 0 NenTMAHOM cuHTe3e. KanponaktaMm 1 ero TeXHNYeCcKoe 3Ha4eHue.
AHTpaHwunoBas U N-aMnMHobeH30MHas KNCNOTbl: METOLbI MOMyYEHUs, CBONCTBA W MyTH
ncnonb3oBaHns CocTtaB 6eMKoB, UX PUINYECKME N XUMUYECKNE OCOBEHHOCTM, TUMNYHbIE PeakLnm.
Mentnabl. FeoMeTpus nenTuaHoln cesasu. Moponua 6enkos. MNpUHUUMALI YCTAHOBNEHMS KOHLIEBbIX
rpynmn v nocnenoBaTtenbHOCTU aMUHOKUCIIOTHBIX (PparMeHToB; CTyneH4YaTbii rugponna. NpuHumnb
CTPYKTYPHOr0O HanpasneHHOro CMHTe3a nonunenTuaHoOn uenu; sawmra aMMHOrpynrbl,
aKTMBMPOBaHMe kapbokcuna, yaaneHne 3awmnTHbIX rpynn. BTopuyHas n TpetnyHas cTpyktypa
6enKoB.

naboparopHas pabora (8 yaca(oB)):

JlutepaTypHbIi CUHTES.

Tema 30. ApoMmaTyeckue retepoumknnyeckue coeguHeHus
neKumnoHHoe 3aHsitTne (4 yaca(os)):

Knaccudpumkauns retepoumnknmyecknx coeguHeHnn n nx HomeHknatypa. [NatnyneHHble retepouukibl
C OOHVM reTepoaToMoM: doypaH, TModoeH, nuppon. Metoabl CUHTE3a M UX B3aMMONpPeBpalLeHNS
(KOpbeB). 3aBUCMMOCTb CTENEHN apOMaTUYHOCTN OT MPMPOLbI reTepoaroma 1 ee BANsSHUe Ha
0COBEHHOCTM B3aUMOOENCTBUS reTepoLmkna ¢ anektpocpunamu. CpaBHUTENbHASA XapakTeprucTuka
XUMUYECKMNX CBOMCTB (hpypaHa, TmodoeHa, nuppona n 6eH3ona. Peakunm ruapupoBaHns u
okucneHuns. dypdoypon 1 TmodpeH-2-anbaerna, nnpocnmsesas kmcnora. KNCNoTHble cBOMCTBA
nMppona un nx ucnonb3osaHue B cuHTese. KoHgeHcaums nuppona ¢ oopmanbaernaom u
MypaBbWHOW K1cnoTow. MNuppon-2-anbaerna v ero npespateHve B nopgouH. MNMupponbHbIi LMK Kak
CTPYKTYPHbI oparMeHT xnopodgounna n remornobvHa. MiHoon n ero nponssoaHbie. Metoapbl
NOCTPOEHUSA NHOONBHOIO A4pa, OCHOBAHHbIE HA MCMONb30BaHUM apoOMaTU4EeCKNX aMNUHOB U
apunrngpasoHoB (peakums duwepa). Xmmmnyeckme CBOMCTBA MHAONA Kak aHanora nuppona. CuHtes
BaXHeNLWNX Npom3BoaHbiX. [NpencraBneHns o NPUPOLHbIX COeANHEHUAX NHOONBHOIO paaa, UHOUrO.
MoHATME 0 UHOMTOUAHBIX KpacuTensx n KyboBom kpatweHun. LlectnyneHHble reTepoumnkiibl C O4HUM
retrepoatoMoM. [MnpnaunH n ero romonorn. HomeHknatypa 1 n3omepusi NPON3BOLHbIX.
ApoMaTtn4yHOCTb 1 OCHOBHOCTb NMUPUAMHOBOrO uukna. NposiBneHne HykneounbHbIX CBONCTB:
peakumm ¢ anekTpodunamm no atomy asorta n obpasosaHue N-okmcu. OTHOLWEHNE NNPUANHA U €r0
roMOfiIoroB K okucnutensam. ['mgpuposaHne nMpuanHOBOro sapa. BnnsHue retepoatoma Ha
PeakUMOHHYIO CNOCOOHOCTb MMPUANHOBOIO LIMKNA B LIENIOM, 1 €r0 OTAENbHbIX NMONOXEHWA. AHanorms
B XMIMMYECKMX CBOMCTBAX NUpmnAnMHa 1 HUTpobeHsona. Peakumm anekTpoomnbHOro 3amelleHns B
anpo nupuamHa n ero N-okncu. Peakumm HykneogounbHOro 3amelleHns Bogopoaa (peakums
YnumbabuHa) n aToMOB ranoreHa. Taytomepus rugpokcunupunanHos. Conv NUpUANHAUS,
pacuenneHve NMpPUANHOBOro uukna. XMHOMMH 1 ero npocTenwme npon3soaHble. Metoapl
NOCTPOEHUS XMHONMNHOBOrO P&, OCHOBaHHbIE HA peakumsxX aHUnnMHa ¢ rmuepu?Hom n
KapboHUNbHbIMK coeanHeHnsaMn (cuHTe3bl Ckpayna n OebHepa-Munnepa). OkmcneHne XMHoONMHa.
Cx0[ACTBO 1 pasnuyme XMMMYeCcKux CBOMCTB NMpuauHa n xmHonuHa. isoxnHonvH. lNpeacrasnexHne o
NPUPOOHbBIX COeANHEHNSIX, NEKaPCTBEHHbIX CPEeACTBaX U KpacuTensx - Npou3BOAHbIX NMMPUANHA.
LLlecTnyneHHble a30TUCTbIE FETEPOLMKIbLI C ABYMS reTepoatomamut. MupumuanH. Cnocobsb
NOCTPOEHUS NMMPUMULAMHOBOrO S4pa, OCHOBaHHbIE HA B3aMOAENCTBMM MOYEBUHBI N €€
NPOM3BOAHbIX C MAJIOHOBbIM 3COMPOM, aompamn a-anbaernno- n B-ketokmcnot. CxoacTeo u
pasnmyne XMMMYeCcKux CBOMCTB NMpUANHA N NMPUMUONHA.

naboparopHas pabora (7 4aca(oB)):
INntepatypHbI CUHTES.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNISA)
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 1. OCHOBHbIE noarotoeka
1. |NOHATNSA OpraHNYecKon 5 1 JoMallHero 6 ggggﬁmfe
XUMUN 3a0aHus
Tema 2. PeakuunoHHas
5 CrnocobHOCTb 5 5 Hgﬂ;ﬂﬁ:ﬁg 5 nomalluHee
" lopraHnyeckmnx 3anaHns 3apaHne
COeOMHEHNI
Tema 3. HachblweHHble noarotoeka K o
3. yrnesonoponpbl 5 3 YCTHOMY Ornpocy 6 yCTHBI onpoc
Tema 4. HenpepenbHble
noaroToBka K o
4. lyrnesomopobl psaa 5 4-5 nggMO or? oc 6 YCTHbIA ONpOC
aTnneHa y y onpocy
Tema 5. Yrnesonoponbl
5. |c ABYMSA OBOWMHbBIMK 5 5 nngSJOBOKr? '(()C 5 YCTHbI ONpocC
CBA3SMU y y onpocy
noaroToBka
JOoMallHero 2 AomaliHee
Tema 6. AueTmneHosble 3apaHve
6. 5 6-7 [3amaHus
yrneBoROpOLs NnoaroToeka K
YCTHOMY ONpOCY 4 YCTHbIA ONpoC
Tema 7. Uuknnyeckne noAaroToBska K o
7. 7- THbIN On
yrneso4opoLbl 5 8 YCTHOMY Onpocy 5 ye onpoc
NnoaroToBKa
omauwHee
Tema 8. ApomaTtunyeckme AoMalHero 4 gauaHme
8. [yrnesomoponbl 5 8-9 [3a;aHus
noaroToeka K o
YCTHOMY OMpOCY 8 YCTHbIA onpoc
Tema 9. lNoTokoBas NOArOTOBKA K
g [KOoHTpONbHAS paboTa no 5 10 |KOHTPONBHOI 6 KOHTPONbHas
" |teme "Yrnes bl"
eme eB0A0opOoL paboTe paboTta
noaroToBKa
omauwHee
Tema 10. AomallHero 6 3ﬂauaH|/|e
10.|[anoreHnpon3BoaHbIE 5 11-12 |3adaHus
yrnesoaoponos noaroTtoeka K -
YCTHOMY ONPOCY 8 YCTHbIV onpoc
noaroToBKa
JoMalHero 4 ggg:ﬁ;:e
11.[Tema 11. CrnpThbl 5 13 [|3apaHus
noaroTtoeka K o
VCTHOMY OMpoCy 7 YCTHbIV onpoc
noaroToBKa
JoMalHero 2 ggg:ﬁ;:e
12.|Tema 12. deHonbl 5 14 [3amaHug
noaroTtoeka K o
VCTHOMY OMpocy 4 YCTHbIV onpoc
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YCTHOMY Onpocy

Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;g:gz
AuncumnnuHebl pcemeCTpa paboTbl (B yacax) 260ThI
CTYL,EHTOB P
n
OAroToBKAa ) nomalHee
Tema 13. lNpocTbie AloMAlLHEro 3apaHve
13. achpbI 1P 5 15 |3adaHus
NOAroTOBKa K o
4 T
YCTHOMY Ornpocy YCTHBIN OMPoc
noaroToBka
Tema 14. JoMalHero 4 ggz:&;eee
14.|KapboHUnbHbIe 5 15-17 [3adaHus
coeaunHeHns NOAroToBKa K y
THbI On
YCTHOMY Oonpocy 9 yc onpoc
Tema 15. NoTokoBas
KOHTpOnbHas paboTa no noaroToBka K
15.|teme "CnnpThbl 1 5 17  |KOHTpONbHOM 6 K(;g;gganaﬂ
KapboHUbHbIE pabote P
coeanHeHns"
noarotoBka
Tema 16. On- n D.OﬂaMHeFO o nomaliHee
HenpegnenbHble 3agaHue
16. 5 18 [3adaHus
KapOOHWNbHbIE S —————
coeanHeHns THBIVA
YCTHOMY ONpOCY 5 YCTHbI onpoc
NoAroToBK
Tema 18. ngﬂa(zugerg 4 nomauiHee
OLOHOOCHOBHbIE 3agaHue
18. 6 1-2 [3aLaHus
KapOOHOBbIE KNCNOTbI 1 OLTOTOBKA K
NX NPOM3BOAHbIE 7 THBIV
P YCTHOMY ONpOCY YCTHbI ONPOC
noaroToBK
Tema 19. ngﬂaﬁugerg 3 JomalHee
19. J1ByXOCHOBHbIE 1 6 3 |sapanus 3afaHue
HenpegenbHble MOLTOTOBKA K
KapboHOBbIE KMCNOTbI THbBIV
P YCTHOMY OMPOCY 6 YCTHbIA Onpoc
Tema 20. NoTokoBas OArOTOBKA K
o( [KOHTPONbHAS paboTa no 6 4 |koHTDONBHOM 10 KOHTpONbHas
‘ITfeme "KapboHoBble 26 OE o paboTta
kncnotbl" P
n
OOroToBKa noMalHee
JoMalHero 1
Tema 21. 3agaHue
21. 6 5 3agaHung
HutpocoeaonHeHns HOATOTOBKA K
2 THbIV
YCTHOMY Onpocy ycTHBI Onpoc
NnoaroToBkK
ngﬂa?u:erg 2 AoMallHee
3apaHne
22.[Tema 22. AMUHbI 6 6 3agaHus A
NOAroToOBKa K 4 o
T
YCTHOMY Onpocy ycTHBI Onpoc
n
OOroToBKa noMalHee
T 3. 1 JoMauHero 3 3anaHme
a30CcoeaNHEeHNs S ——
A 6 YCTHbI OnpocC
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 24. OCHOBHblE NoAroToBKa K
o4 NCTOYHUKN 6 8 TBODYECKOM 6 TBOpYeckoe
‘lnHdbopMaLum no 3au21ano y 3ajaHve
OpraHn4eckom XmMMmmn
Tema 25. lNoTokoBas HOOrOTOBKA K
o5 KOHTpOnbHas paboTa no 6 9 KOHTPOMbHOV 8 KOHTpONbHas
‘ITeMe "AMUHbI 1 260Te paboTta
omasocoegmnHeHns" P
rnoaroToBka noMawHee
T 26. 0O AoMallHero 3 3agaHue
26 ema 26. OnTnyeckas 6 10 |3apamns
VsoMepuA MOAroToBKa K
2 THbI ON
YCTHOMY OMpocy ye onpoc
Tema 27. MOAroToeka oomatllHee
BudpyHKUMoHanbHbIe LomauHero 3 sananmne
27.lcoegnHeHns. 6 11-12 |3agaHuA
['mapokcu-, anbaernno- NoAroToBka K y
N KETOKUCNOTbI YCTHOMY Onpocy S yCTHbIM ONPoC
noaroToBK
,ugﬂa?u:erc? 3 AomallHee
3agaHue
28 [Tema 28. Yrnesomy! 6 | 13-14 [3amaHus A
NOAroToBKa K v <
THbI on
YCTHOMY Oonpocy yc onpoc
rnoaroTtoBka noMawHee
JgomaliHero 3
o9 Tema 29. 6 15 |3apanus 3ajaHune
‘|AMUHOKMCNOTBI 1 6enkun OLTOTOBKA K
2 THbIW On
YCTHOMY Onpocy yc onpoc
noaroToBK
Tewma 30. ,u.gﬂa?u:erc? 2 AoMmallHee
Apomatunyeckue 3agjaHue
30. 6 16-17 |3amaHung
retTepounknnyeckme HOATOTOBKA K
coegnHeHusA 4 THbIN on
YCTHOMY Onpocy ye onpoc
NTtoro 216

5. O6pa3oBare/ibHble TEXHONOMUU, BKJIloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

TecToBble 3a4aHMs pa3paboTaHbl C MOMOLLBIO KOMMNbOTepPHOW nporpamMmel "CUHTe3" (Cructema
NHTepakTneHoro TectnpoBaHns 3HaHWin), KOTopas Takxe No3BoNseT NpoBoAuTb TECTUPOBAHKE,
NPOBEPSATb U aHANM3UPOBATb MOMYyYEeHHbIe peadynbTaTbhl. BaHk TECTOBbIX 3a4aHU NPUMEHSETCS Ha
kadpenpe opraHuyeckoin xumuun KPY n opyeHTMpoBaH Ha NPOBEPKY OCTATOYHbIX 3HAHWIA CTYAEHTOB
[1I-V xypcoB Xummyeckoro nHctutyta um. A.M. bytneposa KdY.

BaHk TecToBbIX 3aaaHuUi COOPMUPOBAH N3 LOCTATOYHO OONbLIOro KONMYECTBa BApnaHTOB TecTa.
Kaxnbii BapnaHT conepxmT 19 TecToBbIX 3a8aHnii N0 KOHKPETHbLIM TeMam 1 pasaenam obuero
Kypca "OpraHuyeckas xumns".

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB
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Tema 1. OCHOBHbIE NMOHATUSA OpraHMHECKOVI Xnmmum
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

XvMmyeckas cBa3b B OpraHM4eckux Mosiekynax: kosaneHTHas, MoHHas, BogopoaHas. Vx
XxapakTepucTuka (AnmHa, aHeprus, NoNsPHOCTb, NoNsapu3yemMocTs). [1Ba MexaHn3ama obpas3oBaHust
KoBaneHTHol cesian. Curma- n nu-ces3n. ATOMHbIe opbuTany aneMeHToB 2-ro nepuoaa.
CemunonsipHas CBsi3b B X COEAMHEHMAX. DNEKTPOHHAA KOHdoMrypaumus atoma yrnepoaa. KoHuenuus
rmbpnansaumm n BaneHTHble COCTOSIHUS aToMa yrnepoaa.

Tema 2. PeakLMOHHasA CNOCOBHOCTb OpPraHMYEeCKMX coeauHEHUN
foMallHee 3afaHune , NpUMepHbIe BONPOCHI:

VHOYKUMOHHBIV (NONAPHBIN) 3d0dEKT 1 3NEeKTPOOTPULATENBHOCTb 3N1EMEHTOB. Ero HanpasneHHOCTb,
pacnpocTpaHeHue n 3atyxaHue. ConpsaxeHue B MONeKynax opraHn4eckmx CoeAMHEHUN, YyCNoBUS ero
BO3HUKHOBEHUS. QPdeKT CONPSAXEHUS, ero HanpasNeHHOCTb M pacnpocTpaHeHne. Meton
BaSIEHTHbIX CBSI3€ B ONUCAHUWN 9NEKTPOHHOIO CTPOEHUS OpraHn4eckmux monekyn. ['pagouyeckne
cnocobbl oTobpaxeHns nepepacnpeneneHns aNeKTPOHHOW NIOTHOCTW B MONEKYNaxX B pedynbtarte
NHOYKUUW 1N CONPSXEHUS (MPsMble N KPUBbIE CTPENKW, HeUeNno4MCneHHble CBSA3W, CUMBONNKA
pe3oHaHca). KCP. PeweHne 3aga4y noBblWEHHOW CNOXHOCTW.(2 Yaca)

Tema 3. HacbliuLeHHble yrnesonopoabl
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

M3omepuns 1 HOMeHKnatypa ankaHos (TpumBumanbHas, paumoHanbHas, cuctematudeckas MHOMAK).
Mpupoaa C-C n C-H o-ceazeii: (sp3- rubpuansaums). NMpombilwneHHbie n nabopaTtopHble Cnocobsbl
nony4yeHus ankaHos. [1poCTPaHCTBEHHOE CTPOEHNE HACLIWEHHbIX YreBOAOPOLOB, MOHATUE O
KoHdbopMmauuu. ['padmyeckoe npencraBneHne KoHgopmaumii: opmynbl HotoMmeHa. 3aBUCUMOCTb
yCTOMNYMBOCTWN KOHZPOPMEPOB OT B3aMMHOI0 PacrnonoxXeHus 3amecTuTenen (Ha npumepe ataHa u
6ytaHa). Knaccudmkaums opraHnyeckmx peakumin: peakumm 3aMelleHns, oTwenneHuns,
NPUCOeANHEHNS, LMKIONPUCOEANHEHNS, OKUCNTENBbHO-BOCCTAHOBUTENBbHbIE peakLnu,
neperpynnupoBkn. FOMO- 1 reTeponnTMyecknin paspbis cBa3n. CeoboaHble paankanbl U NOHbI
(anekTpodoun, Hykneodpun). NoHATME O MEXAHN3ME XUMUYECKUX peakunii. - Peakumn
CcBOOOAHO-paanKanbHOro 3aMeLleHNs B ankaHax: ranonanpoBaHune, CynbqoxXnoprpoBaHme,
HUTPOBaHWe, oKUcneHue. LienHom MexaHn3m 3Tux peakuuin: ctTaanum MHULUMPOBAHNS, Pa3BUTUSA U
obpbiBa Lenu. PakTopbl, onpeaensiowme peakuMoHHy cnocobHOCTb pasnmyHbix CH-ces3e
(NepBUYHBIX, BTOPUYHBIX, TPETUYHbIX). B3anMocBs3b sHeprnm cBs3n 1 ctabunbHOCTM 06pa3yroWmXCS
pannkanos. - TepMnU4ecknin n KatannTU4eCcknin KPEKMHT.

Tema 4. HenpepenbHble yrnesonopoabl psaaa aTuneHa
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Comonoruyeckuii psn ankeHos. Mpupoaa ABOMHOM CBA3M (Sp2- rmbpuamnsaums). CTpykTypHas u
npocTpaHCcTBeHHas nsomepus. HomeHknatypa. Cnocobbl NonyYeHns ankeHos. - Peakumm
9NEKTPOPUNBHOro NPUCOEeANHEHNS K onedpnHaM: NpucoeanHeHne ranoreHos, ranoreHoBo40Poa0B,
BoAbl. ConpsixeHHoe npucoeanHeHue. MexaHn3am peakumm: Ti- U 0-KOMMNEKC, Knaccuyeckune n
OHMEBbIE KaTUOHbI. CTepeoxnMms anekTpogomnbHOro npucoeanHeHns. lNpasuno MapkosHukoBa v
ero uHTepnpeTauns ¢ NO3nUNA ANEKTPOHHbIX 3pdEKTOB. [MprynHbI "HapyweHus" npasmna
MapKOBHUKOBA: BIUSIHUE 3NEKTPOHOAKLENTOPHbIX 3aMecTuTeneit, cBo60AHO-paanKanbHOe
npucoeguHeHne (agpdoekT Kapawa-Maio). - KoHKkypeHUmsa peakunii NpucoeanHeHns u aninibHOro
3amelleHns. AnnunbHas T-anekTPoHHasa CMCTEMa, P,TI-CONpsXeHne, Ka4eCTBEHHOe onmcaHve
xapakTepa pacnpeneneHns aneKTPOHHON NAOTHOCTU B TEPMUHAX TEOPUM Pe30HaHCa B aniufibHbIX
KaTuoHe, pagukane n aHnoHe. - Peakuun okncneHms ankeHos no BarHepy, MNpunexaesy, Mappuecy
(o30HONM3). M'MapupoBaHue 1 rmapobopmpoBaHue.

Tema 5. YrneBoaoopoabl C ABYMSA ABOMHbIMU CBA3AMMN
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

KHaCCI/ICpI/IKaLWIFI OVNEeHOB: ONEeHbl C KyMynnpoBaHHbIMWU, COMPAXEHHbIMU N N30JTMPOBAHHbBIMI
NBOVHbIMK cBSA3sSIMU. OCOBEHHOCTH SNEKTPOHHOIo CTPOEHUA KYMYNNPOBAHHDLIX N COMPAXEHHbIX
aneHoB. Cnocobbl nony4yeHns QUeHos. - XnMunyeckue cBorncTea COMpsAXeHHbIX OMEeHOB: peakunin 1,2 -
" 1,4-I'IpVICO€,EI,VIHeHI/I9|, peakuuns ,ﬂmnbca-Anbuepa. nOJ'IVIMepI/ISaLI,VIFI ONEHOB. HaTypaanble n
CUHTETNYECKNE Kay4yKWu. -

Tema 6. AueTuneHoBble yrnesonopoabl
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

KoHTponbHble 3agaHus: 1. Hanuwwnte cTpykTypy 1 mexaHuam obpasosaHus onegurHa C10,
nony4yeHne KOTOporo BO3MOXHO Npu peakumv auMmepusauuu; npy 030HMPOBaHUKN 3TOT onedouH gaert
6yTa-HOH-2 1 KapbOHWNbHOE COeAMHEHNE C WECTbio aToMamm yrnepoaa. 2. KakoBo cTpoeHune
NpoayKTOB peakuum TpeT-bytnnatnneHa ¢ HBr? 3. Micxons n3 oTHOCUTENBHOM CKOPOCTU
6pommpoBaHus ankaHoB npu 127°C Ha oauH atoM Bogopona(1600 : 82 :1 = TpeT. : BTOP. : NePB.) U,
NCNonb3ys PakTop BEPOATHOCTM, MPEACKAXMTE COOTHOLWEHNE N30MEPOB Npu BPOMUPOBAHNM
2,3,5-TpumeTnnrekcana. 4. Npeanoxunte cnocob cnHTesa 2,3-ambpombyTtaHa ua 2,2-gubpombyTaHa.
Kak MOXxHO ocywecTBnTb 0bpaTHblil cuHTE3: 2,2-anbpombyTaH 13 2,3-gubpombytaHa? Ykaxurte
YCNOBMS OCYLECTBNEHUS NpeanoxeHHbix peakumin. KCP. PeweHne 3a8a4 NoBblWEHHOM
CNOXHOCTWU.(4 yaca)

YCTHbIi ONPOC , MPMMEPHbIe BOMPOChH!:

AnkuHbl. Mprpoaa TpoiHom cBa3n (sp-rmbpuamnadaums). Cnocobbl NoNy4eHNs ankMHOB. XMMNYeckme
CBOWCTBA aNkMHOB: NPUCOEAMHEHNE ranoreHos, raforeHoBo4oPOA0B, BOAbI (peakumsa Kyyeposa).
Peakuwnu npucoeonHeHns HykneounbHbIX peareHToB: CNUpToB, aMUHOB. KncnoTHble CBOMCTBA
ankKMHOB: aLueTUNeHnabl 1 MarHUiopraHmyeckne Npom3BogHble TEPMUHANBbHBIX aueTuneHos. Ou-,
Tpu- 1 TeTpamepmsauns aueTnneHa.

Tema 7. Uuknuyeckue yrnesogoponbl
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

Knaccudpukaums n HomeHknaTypa anumumnknoBs, nx reometpryeckas nsomepums. Cnocobbl NonyvyeHns
LMKnoankaHoB. - CTabnnbHOCTb anuUUKIOB pa3nnMyHoro pasmepa. balieposckoe (yrnoBoe) u
lMnTuepoBckoe (TopcoHHOE) HanpsxeHue. - KoHhopMaUMOHHbIR aHanns3 MasnblX LMKNOB:
umknobyTaHa, uMknoneHTaHa. KoHdopmaumm umknorekcaHa: BaHHa, KPeCsno, MPUYMHbI X PasnmnyHom
cTabnnbHOCTW. OKBaTopUanbHble N akcuanbHble CBA3N. - OCOOEHHOCTN SNEKTPOHHOIO CTPOEHUS
MasnbIX UUKMOB: uuknonponaHa u unknobytaHa. CxoocTBO UX XMMMYECKOT0O NOBEAEHUS C MOBEAEHNEM
asIKeHoB.

Tema 8. ApomaTnyeckue yrnesonoponbl
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

ObpaseL, KOHTPONBHOro TECTOBOrO 3a4aHns no Teme "Apomatudeckne yrnesogoponbl” |. Ykaxure,
Kakas 3 NpvBeAEHHbIX HUXE CynbdpokncnoT byneT bonee CMnbHOR KUCNO-TOMA. 1)
2,4-npnHnTpobeH3oncynbgokmncnoTa 4) n-cynbpodoeHon 2) n-tonyoncynbgokucnorta 5)
n-HUTpobeH3oncynbgokmncnoTa 3) cynbdanunnosas kucnota ll. Kakoe ns nepeduncneHHbIx
coeavHeHnin Hanbonee akTMBHO B peakLmsx aNekTpotunb-Horo 3ameueHns? 1) xnopbeHson 4)
6eH30Has kucnota 2) aHunuH 5) auetanunug 3) HUTpobeHaon lll. Kakum n3 nepevmcneHHbix
cnocobos ynobHee nony4ntb 6eH30n? 1) N3 H-rentaHa 4) NeperoHKol conei 6eH30MHOIN KMCNOTbI CO
weno4yamu 2) n3 2-metunneHTtaHa 5) no peakuummn ®puaens-Kpadrca 3) no peakuum Biopua-duttura
IV. Y10 nonyumTcs npu okucneHnm napa-kcunona? 1) 6eHson-1,4-gukapboHoBas kucnota 4)
6eH3oiHas kucnota 2) 6eHson-1,3-ankapboHoBas kmucnoTa 5) manenHosas kucnota 3) dotanesas
kucnota V. Hto nony4nTcsa npu xnopuposBaHnn Tonyona B NPUCyTCTBUMN XTOPHOro xenesa? 1) o- un
N-XnopToNnyon 4) M-xnopTonyon 2) o-xnopTonyon 5) xnopuctelit 6eH3nn 3) n-xnoptonyon KCP. Pasbop
3a4ay NoBbIWEHHON CNOXHOCTK. (4 Yaca)

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

Knaccndgoumkaums n HoMeHknatypa anuumkioB, x reoMmetpudeckas naomepusi. Cnocobol nonyveHms
umknoankaHoB. CtabunbHOCTb anMUMKNOB pas3nnyHoro pasmepa. baiieposckoe (yrnoBoe) u
[MuTuepoBckoe (TopCcMOHHOE) HanpsixeHue. KoHGOpMaLMOHHbI aHann3 mManbiX LUKOB:
umknobyTtaHa, umknoneHTaHa. KoHpopMaumm uuknorekcaHa: BaHHa, Kpecno, NPUYnHbI MX PasnnyHom
cTabunbHoCTW. SkBaTOpUanbHble U akcuanbHble cBs3n. OCoBeHHOCTV 9NEKTPOHHOIO CTPOEHMS
Manblx LMKNOB: umknonponaHa v umknobytaHa. CXxoAcTBO MX XMMUYECKOrO NOBEAEHNS C NOBEAEHMEM
aNKEeHOB.

Tema 9. lNoTokoBasi KOHTponbHas paboTta no Teme "Yrnesopoponbl”
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

KETPOHHBH
B_EPCHTET
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

BapuaHT KypcoBoW KOHTPONbHOM paboTbl No Teme "Yrnesogoponbl” 1. Hanuwnte cTpykTypHble
POPMy/bl COeaNHEHNIA U Ha30BUTE KX No HoMeHknatype IUPAC: a) MeTtunaueTuneH, 6)
2,3-gumeTunnbytagueH-1,3; B) n3obytmnbeHson; r) na-pa-aMHUTpobeH3on; o)
1-6poM-2,2-ANMETUNHOHAH; €) anNNBUHUIMETAH. 2. HannwwnTe ypaBHEHMS peakumn: a)
6poMupoBaHus nsonponunaueTuneHa; 6) ankunuposaHms 6eH3ona BTOp-6yTUNXNOPULOM B
npucyTcTeum AlBr3 ; B) cynboupoBaHns Tonyona; r) aumnmposaHms 6eH3ona xnopucTbiM aueTuiom B
npucytcteum AICI3 . 3. YcTtaHosute ctpoeHune coeanHeHmns C3H5Br, npn HarpeBaHum KOTOPOro ¢
HaTpueM obpasyeTcs BelwecTBo coctaBa C6H10, nanbHeiwee okMcneHne nocnenHero
nepmaH-raHaToM Kanus B KUCnowm cpene naet sHtapHyto kucnoty HOOC-CH2CH2-COOH. 4. Kak ¢
MOMOLLbIO XMMNYECKMX peakunii pa3nnyntb a) 6yTnH-1 n byTnH-2; 6) 6eH30n 1 umknorekcaanen-1,3;
B) AMdoeHunaueTuneH n gugpeHnnmetaH. 5. Hanuwmre CTpykTypHyto qoopMyny CoeaMHEHUS No
6pyTTO-chopmyne CIH12, ecnu npn MoHoxnopuposaHun B npucytcteum AlCI3 obpasyeTcst ToNbKo
oauH nsomep. KCP. Pa3bop KoHTponbHOM paboThl (2 yaca)

Tema 10. NanoreHnpou3BogHbIE YrNeBo00poaoB
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

ObpaseL, KOHTPONBbHOro TECTOBOro 3a4aHns no Teme "anoreHonpon3BoaHbIe yrnesonoponbl” |.
CooTBeTcTByeT N Npasunam cuctemaTnyeckon HomeHknatypol MKOMNAK HassaHue ?
3-nopn-4-atun-1-rekceH? 1) HenpaBunbHO BblbpaHa rnaBHas Lenb 2) HenpaBWibHO BLIOPAHO HaYano
Hymepauun uenu 3) HenpasuibHO PaCcNONOXeHbl COCTaBHbIE YaCcTW Ha3BaHMA 4) Ha3BaHue
npasunbHOE 5) HEBO3MOXHO HanucaTb OopMyny, UCxoas N3 Takoro HassaHu4 |l. Kakoe ymcno
N30MepHbIX ranonaHbix ankunos coctasa C4HO9Br cywecTteyet? 1) Tpu 4) wecTb 2) YeTbipe 5) cemb 3)
nato . Mpn gernaporanoreHMpoBaHNmM Kakoro N3 HUXenepevmcneHHblX coeauHeHN npoayKTom
peakunmn bynet aBnatbcs 2-meTun-1-6yteH? 1) 2-non-2-metnnbytaH 4) 3-noa-2-metunbyTaH 2)
4-nop-2-metnnbytaH 5) 1-noa-2,2-gumetunnponat 3) 1-noa-2-metunbytaH 1V. B kakoin n3 peakumi
obpasyetcst n3obytaH? 1) CH3Br + (CH3)2CHBr + 2Na 4) 2 (CH3)2CHBr + 2Na 2) 2 C2H5Br + 2 Na
5) C2H5Br + 2 Na + CH3Br 3) CH3CH=CHCHS3 + H2 V. Kakne auetuneHoBble yrnesonopoabl
cnepnyet B3aTb ONs CMHTE3a 2,2-auxnopbytaHa? 1) MetunaueTuneH 4) onatunaueTuneH 2)
aTMnaueTuneH 5) metunatunaueTuneH 3) nsonponunaueTuneH

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

3omepust ranoreHnpons3BoaHbIX yrnesonoponos. HomeHknatypa. Cnocobbl nonyyeHns. Peakuun
HykneodmnbHOro 3amelieHns. MexaHnam atux peakumii: SN1 n SN2. KapbkatnoHbl u BnnsiHne
3amMecTuTenein Ha nux ctabunbHocTb. CTEpPeoXnMnNs peakunii HyKneonnbHOro 3aMeLLEHUS. -
Peakumu otwenneHns. Vix KOHKypeHUns C peakumnsmMm HykKneounbHOro 3amelleHns. - OcobeHHoCcTH
CTPOEHUS ranoreHngoB BUHUbHOMO Y aninnbHOro tuna. lNMpuyinHbl pasnnyHom NoABUXHOCTM
rafioreHoB B annibHOM U BUHUSIbHOM MONOXEHUS

Tema 11. CnupTthbl
LoMallHee 3aaHune , NPUMepPHbIE BONPOCHI:

ObpaseL KOHTPONbHOro TECTOBOro 3anaHus no teme "Cnuptol” |. Kakoe coeamHeHne byneT nmMetb
camylo BbICOKYIO TemnepaTtypy kunenma? 1) 6ytunosbii cnvpT 4) 2-meTunnponaHon-1 2) onatunosbi
acbmp 5) TpeT-byTMnoBbI cnupT 3) MeTunnponunoBbii acpmp |l. Kakoi cnnpt Hy>XXHO B3ATb, YTOObI
peakuuer nocnenosaTenbHOro 3amelleHns rmapo-Kcunos Ha ranoreH npu genctsmm PCIS nonyuutb
2,3-omnxnopbyTtan? 1) atunenrnukons 4) 1,4-6ytananon 2) 1,3-nponuneHrnvkons 5) 1,3-6ytanguon 3)
2,3-6ytanauon lll. Kakoi nx HuxeykasaHHbIx cnvpToB byneT obnagatb HaMMeHee KMCNOTHbIMY
cBori-ctBamMun? 1) MmetaHon 4) 1,2-NponuneHrnnKonb 2) STUAEHIMKONb 5) N30nponnnoBbln cnupT 3)
rnvuepuH V. YkaxuTe cTpoeHune yrnesogopona coctasa C5H10, ecnu n3sectHoO, 4TO Npu ero
Kata-nMTU4eckoM rmapvpoBaHnm nonyyaetcs 2-metnnbytaH, a npu s3ammogeinctamm ¢ HCI -
BELECTBO, KOTOPOE, rMApPONn3ysCb, NPeBpawaeTcs B CAMPT; NPy OKUCNEHUN cnnpTa 0b-pasyeTcs
KETOH. 1) 2-meTunbyteH-1 4) 3-meTunbyten-1 2) 2-meTnnbyTeH-2 5) neHTeH-1 3) 2,2-gumeTnnnponeH
V. Kakoe Konn4ecTtBo CTPYKTYpPHbIX popMyn cywecTByeT ans cnupTto coctasa C5H110H? 1) Bocemb
4) naTb 2) cemb 5) yeTbipe 3) WwecTb

YCTHbIA ONpoC , NPUMeEpPHbIE BOMPOCHI:
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

MpenenbHble ogHOaTOMHbIE CnNPTbl. CTpoeHWe, Knaccugmkaums, HoMeHknaTypa. MeTtoabl cnHTesa:
nabopaTtopHble 1 NPOMbIWNEHHbIE. napaTaums n oKMCIUTENbHOE rmapoboprpoBaHme ankeHos,
rMMAPONN3 ankmunranoreHNaoB Un CROXHbIX 3hnpoB, cuHTE3bl 3anueBa-I puHbsapa. Accounauns
CNMPTOB U BOOOPOLHASA CBA3b. XUMMYECKME CBOMCTBA: KUC/TIOTHO-OCHOBHbIE CBOMCTBA, NOJSlyYeHne
ankKoronsiToB U UX NCNOMb30BaHNE B OPraHMYeCckoOM CYHTE3e, 3aMelleHre rmapoKCUIbHOM rpynmbl,
nerunaparaums. 9dmpoobpasoBaHme: NPOCTbIE N CNOXHble 3dompsbl. MNprcoeanHeHne CNUPTOB K
auetuneHaMm. OkMcneHvne n gerngpuposaHne cnnpTos. - [1ByXOCHOBHbIE CNUPTbI (rinkonu). Kx
nony4yeHve. XvMMn4yeckmne CBONCTBA: OKUCNEHNE NOOHON KMCOTON, NpeBpalleHne B a-OKKUCH,
NMHAKONMHOBAas Neperpynnuposka. - HenpepgenbHble cnupTol. [paBnno SnbTekoBa-OpneHMenepa u
KeTo-eHoNbHas Taytomepus. BuHunoeble acpupbl 1 nx nonumepmsaums. [NonMenHMNOBbINA CnnpT.
AnNnnnoBbI CANPT, €ro CBOMCTBA U NPOMbILIIEHHOE NMPUMEHEHME.

Tema 12. deHonNbI
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

1. YctaHoBuTe cTpoeHne coeanHeHust coctasa C5H1202, kotopoe npwu pericteum PCI5 obpasyeTt
ANranoreHonpon3BoaHOE, NPU B3aMMOOENCTBUN C METANNIMYECKM HATPUEM BblAENSET BOAOPOA, C
YKCYCHOIA KUCNOTOW OaeT CMOXHbIA acpup, a Npy OKUCNEHUN 0bpa3yeT aueToH U YKCYCHYIO KICIOTY.
9. Hanmwwnte cTpykTypHYtO doopmyny yrnesogopona C5H12, ecnm npm ero okmcneHmm obpasyetcs
TPETWYHBIA CNUPT, @ NPU HUTPOBAHWW - TPETUYHOE HMUTpPocoeanHeHne. 10. YkaxuTe, kakoBa
CTPYKTypa coeanHeHns coctasa C5H120, ecnu n3secTHo, 4TO NpW AernapupoBaHumn ero
obpasyeTcs anbaerna, Npy B3aMMo4encTBMM C 3TUIMArHMinbpoMaoM BblOeNseTcs aTaH, a npu
nermgpataumm obpasyetcs 2-MeTunbyten-1?

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpoMbiwneHHble 1 nabopatopHble METOAbI MONYYEHUS PEHONOB. PUINYECKNE N XUMUYECKNE
cBoOiCTBa oeHONoB. B3anMHoe BNMsHME rMapOKCUNBHOW rpynnbl U sapa. KUCnoTHOCTb OeHONoB 1 nx
aKTMBHOCTb B peakLMsaxX BOCCTAHOBNIEHNS, OKUCNIEHNS, ANEKTPOCUNBHOIO 3aMeLEHNs.
deHonpopmanbaernaHble CMOJbl U UX NPaKTUYeCcKoe 3HavyeHne. BeHannosbin cnuprT.

Tewma 13. NpocTbie acoupsbl

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

MprBeCTV NpUMepPbl NONYYEHUS N 0O BACHUTD XMMUYECKUE CBOCTBA MeTUNOYTMNOBOro achupa.
YCTHbI ONPOC , MPUMEpPHbIEe BONPOCHI:

Knaccudomkauus, HomeHknartypa. duankunosble adoupbl. MeTtoobl cCMHTE3a: germaparaums CnupTos,
peakumsa BunbsmMcoHa, npucoeanHeHne cnmptos K onedomHaM. PaclenneHme npocTon sgoupHoOm
cBasu (rngponus). Baanmogencreme agoMpoB C MPOTOHHbIMU KUCNOTaMn 1 Kucnotamu Jlbtonca.
a-Okucu. MeToabl MPOMbBIWNEHHOIO 1 NabopaTopHOro NonyYeHMs OKCUPaHOBOro KOnbLa.
XuMun4yeckue CBONCTBA: B3aMMOLENCTBUE C ranoreHoBoaopoaamMun, BOLOW, CNMpTaMmn, aMMUakoMm,
MarHMnopraHN4eCcKUMn coe JNHEHNSMU.

Tema 14. Kap60oHU/bHbIE COeAVNHEHUS
JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

ObpaseL, KOHTPONBbHOro TECTOBOro 3aAaHuns no Teme "Anbaernibl U KeToHbI" |. CKONbKO CTPYKTYPHbIX
doopMyn cylecTByeT Ang n3oMepHblx keToHoB coctaBa C6H1207? 1) Tpn 4) natb 2) YeTbipe 5) cemb
3) wecTb Il. Mpu ruppaTauum yrneBoaopoaa B kucnom cpene obpasyetcs cnvpt (A), He
N3Me-soWminca npu gencteum buxpomara kanus B pasbaBneHHol cepHoii kucnote. MNprucoeanHeHve
K TOMy Xe yrnesogopogy HBr no Xappauy v weno4yHom rugponna nony4yeHHoro raforeHankuna narr
cnmpT (B), n3omepHoin cnnpty (A). CnnpT (B) Npn MSrkoM okucneHun obpasyeTt coeauHeHne
coctaBa C5H100, koTopoe pearnpyeT ¢ aMMMayHbIM pacTBOPOM okucy cepebpa. Kakoi ncxonHbii
yrnesogopon 6bin B3sT? 1) 2-meTnnbyten-2 4) neHteH-1 2) 3-MeTunbyteH-1 5) 2-meTnnbyten-1 3)
neHteH-2 lll. Ha kakoe coefmMHeHne Hy>XHO [eNCTBOBaTb 2-METUNNPONUAMarHNAbpoMnaoM, a 3aTem
BOLOM, 4TOObI NONYYNTb METMNIM3ONPONUAN300yTUNKapbuHon? 1) 3-metunbytaHoH-2 4)
3-meTunbyTaHanb 2) METUNN3ONPONUIKETOH 5) YKCYCHbI anbaernn 3) nsomacnsHoli anbgerug V.
/3 kakoro coeanHeHms nony4mTcsa no peakumm Kydyeposa aTunnponunkeToH? 1) rekcuH-2 4)
anaTnnaueTuneH 2) NeHTuH-2 5) metunusonponunauetuneHd 3) neHTnH-1 V. CKonbko KMcnot
obpasyeTcs npu okucneHnm anbyTniakeToHa nepMaHraHaTom Kanust B kucnoi cpene? 1) ogHa 4)
yeTbipe 2) aee 5) natb 3) Tpn KCP Pasbop KOHTponbHOM paboThl. ( 2 yaca)

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

N3omepuns n HoOMeHknaTypa anbaernnoB U KETOHOB. DNEKTPOHHOE CTPOeHUe KapbOOoHWUIbHOM rpynnbl.
MeToabl cMHTe3a KapbOoHWbHbBIX COeaNHEHWIA. - Peakummn HykneodmnbHOro npucoenmHeHust no C=0
KpaTHO CBS3n: BrcynbuTa HaTpUsl, CUHUNbHOM KUCNOTbI, aMMMaka 1 ero Npon3BoaHbIX (aMUHOB,
rmapasunHa, rmgpokcunammHa), CnnpTos (nonydyeHne auetanein). MexaHn3m aTux peakuunin.
[MpncoennHeHve MeTannopraHN4ecKux coeanHeHuin. - Keto-eHonbHasa taytomepus. Peakuun,
npoxoasuwue Yyepes obpasoBaHne eHONOB: ranonanpoBaHne, ankuinpoBaHme.
AnbOONbHO-KPOTOHOBAs KOHAeHcauns. - OKUCNNTENbHO-BOCTAHOBUTENbHbIE peakumun. [pasuno
[Monoea ons okncneHns KetoHoB. Peakunn TuweHko n KaHH1uappo.

Tema 15. NoTokoBasi KOHTPONbHas pabota no Teme "CnupTbl U Kap6OHUNbHbIE COeaUHEeHUs"
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

BapuaHT KypcoBoW KOHTPONbHON paboTbl No Teme "CnmpTbl" 1. B35B B kKa4eCTBE UCXOLHOMO
BelecTBa N300yTUNOBLIA CNMPT, NonyyuTe 2-meTunnponanaunon-1,2. 2. B kakom nopsioke
N3MEHSAETCS NOABUXHOCTb OpoMa B peakuusix, Npoxoaswmx no me-xaHnamy SN1 n SN2, B
cnenylowmnx CoeauHeHnsx: a) 5-6pom-2-metTmnneHTaH, 6) 3-6poM-2-MeTUNNEHTEH-2, B)
4-6pom-2-MeTunbyTeH-2? MpuBeante COOTBETCTBYIOWME NOSCHE-HNS. 3. Hannwmnte cxembl Nony4YeHns
byTaHona-2 13 ykasaHHbIX CoeMHeHWiA: a) 2-xnopbyTtaHa; 6) byteHa-1; B) bytaHoHa-2; r) 6yTuHa-2, o)
YKCYCHOrO anbiernaa, €) nponnmoHoBoro anbaernga. . Hanmwure cxembl nonyyeHus bytaHona-2 n3
yKasaHHbIX COenHeHWiA: a) 2-xnopbyTaHa; 6) H-byTaHa; B) 6yTeHa-1; r) 6ytaHoHa-2; o) byTuHa-2. . 4.
4. MNpennoxunte Hykneogun, Nog AeCTBMEM KOTOPOro H-ByTnnbpomna npeBpaTnTcs B a) H-okTaH; 6)
TeTpa-H-byTnnammonuinbpomna. MNpencrasbte MexaHnam peakuun. 5. 5. OcywecTsuTte cnenyrowme
npespalleHuns: nponaHon-1 1-6pomnponaH H-rekcaH 6eH3on nsonponunbenson goeHon KCP. Pasbop
KOHTPONbHOW paboThl (2 yaca)

Tema 16. Ou- n HenpepenbHblie KAPOOHUNbHbIE COEeAVNHEHUS

JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

MeTtonbl Nony4eHns n xmuMmnyeckmne CBOMCTBA KPOTOHOBOrO anbaernaa. Hanucarb ypaBHeHUS
peakuni.

YCTHbI ONPOC , NPMMEpPHblE BOMPOCHI:

OrkapboHunbHble coenmHeHns. Knaccudpukaums, HomeHknatypa. MeTonbl CMHTE3a, OCHOBaHHbIE Ha
peakunsix okucneHns n kongeHcaumm (KnsiiseH). B-InkapboHUnbHbIE COEANHEHMS: KETOEHONbHAs
TayTomMepus, anknnmposaHme, obpasoBaHue xenaTHbIX KOMNNEKCOB C MOHAMW METASNOB.
HenpaoenbHble KapOOHWUNBbHBIE COEANHEHNS, UX Knaccudomkauns. Metoapl CMHTE3a: OKUCNEHNE
0nenHOB B annnbHOE MONOXEHNE N CNUPTOB afIUNbHOIO TUNa, KPOTOHOBAS KOHAEHCaLWS
KapOOHUNbHBIX COeaNHEHNA. XMnYeckme cBoricTea. Peakummn npucoeamHeHns Boasl, CNpToB,
ranoreHoBo4opoaoB, bucynbputa Hatpus, ammmnaka, HCN, metannopraHmyeckmx CoeauHEHWIA.

Tema 18. OQHOOCHOBHbIE KApPOOHOBbIE KUC/OTbI U UX MPOU3BOAHbIE
JoMallHee 3aJaHve , NPUMepHbIE BONPOCHI:

ObpaseL KOHTPONIbHOro TECTOBOro 3aaaHust no teme "KapboHosble kucnotol" |. Hazosute
coenvHeHue no cuctematmyeckon HomeHknatype NIOMAK. 1) 2-meTun-3-kapbokcurekcaHon-1 2)
1-okcmn-2-meTnn-3-nponunbytaHosas kucnota 3) 4-rnapokcu-3-metun-2-nponunbytaHoBas Kucnota
4) 3-nponun-2-meTnn-1-okcnbyTtaHosas kucnota 5) 4-on-3-metun-2-nponunbytaHosas kucnorta ll.
YkaxuTte uenb peakuuin, NO3BONASIOWMX KpaTyanwmm nyTem U3 N3onponunaTuneHa nonyy4ntb
xnopaHrngpug aumetunatunykcycHon kucnotbl. 1) HBr; KCN; H20 (H+); SOCI2 2) H20 (H+); PCI5;
KCN; H20 (H+); PCI5 3) HBr; KOH (C2H50H); HBr; KCN; H20 (H+); PCI5 4) HBr; KOH (H20);
PCI5; KCN; H20 (H+) 5) HBr; Mg; HCHO; H20; PCI5 Ill. CoeanHeHue (A) coctaBa C10H1403
SHEprn4yHoO pearvpyet ¢ BoAow ¢ obpasoBaHnem coeamnHeHns (b). Mpw B3anmoneicteun (B) ¢ HBr
obpasyetcs coeauHeHue (B), a npu B3anmopneiictemm (B) ¢ Na2CO3 obpasyetcs coeanHeHme ().
Mpw anektponuze (') Ha aHoae HabnogaeTcs BbloeneHue 2,5-nnmetunrekcaamnena-1,5. Hanuwute
CXeMbl peakuuii n onpenennte ctpoeHne coeanHenus (b). 1) 3-metunbytaHoeas kucnota 4)
3-MeTnnbyTeH-3-oBas kucnota 2) 3-metTunbyTeH-2-oBas kucnota 5) 2-MetunbyteH-2-oBas kucnota 3)
2-MeTunbyTeH-3-oBas Kucnota

yCTHbIVI onpoc , npnMepHbie BOMPOCHI:
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

CTpoeHune, n3omMepus 1 HoMeHknaTypa kapboHoBbIx kucnoT. [1Ba nytn obpasoBaHms
cucTemMaTUyYeckmnx HassaHwuii: a) "-osas kucnota", 6) "kapboHosas kucnoTta". CTpoeHue kapbokcuna,
accoumauusi kapboHoBbIx kncnot. KapbokcunatHblii aHUOH, Aenokannaaums oTpuuaTenbHoro
3apsga B HeM. BrniusiHue 3amectutenen (conpsixeHme, MHOYKTUBHbIA 30MEKT) HA KUCNIOTHbIE
cBoicTBa KapbOOHOBbIX KMCNOT. - [peaenbHble 0AHOOCHOBHbBIE KMCNOThl. MeToabl mony4yeHus:
peakunsiMn oKMCneHuns (yrneBoaopoaoB, CMPTOB, KAPOOHMNbHbLIX COEAVHEHWIA), TMApPONn3a
(HUTPUNOB, a, A, A-TPUranoreHNPOVU3BOAHbIX, aHMIMAPWAOB U T.4.), KapboHU3aums
MEeTannopraHNYecKnx coeanHeHnn, ruapokapboHmnmpoBaHue (Penne). - Peakumm kapboHOBbIX
KWUCNOT: Nony4YeHue Conen, ranoreHaHrMapuaos, aHrmapuaos, aMmaos, CNOXHbIX 3doMpPOoB,
Hagkucnot. OTHoweHne PyHKUMOHANbHbBIX MPOU3BOAHbIX KUCOT K BOCCTAHOBUTENSM, aMMUaky,
MarHuinopraHn4eckm coeanHeHnsMm. ranoreHnpoaHme kapboHOBbIX KMCNOT. - Conu: NMPonmn3 u
9NEKTPONU3, peakuun ¢ ankmnn- n aumnranoreHngamu. - CnoxHbie a(pupbl; MEXaHN3M peakLmm
aTepudpukaumm. KUCNOTHbIM 1 WenoYHOM rmaponms. AMMOHONN3 N NepeaTepudorKauns CroXHbIX
adpupoBs. CnoxHoahmpHasa KOHAeHCaUns 1 KNCNOTHOCTb a - CH-cBagen. - AHrmapuabl n
XNnopaHrnapuabl Kak aumnmpyowme areHTbl. Hutpunbl n ammgbl, X B3auMHbIE NpeBpaLleHus.
B3anMHble nepexobl oyHKLUMOHANbHbIX MPOU3BOAHbLIX KAPOOHOBLIX KUCNOT APYr B Apyra. - a,
B-HenpepnenbHble KUCNOThl. VX CMHTE3 U3 OKCUHUTPUNOB, 13 auetuneHa (Penne). Peakuun
npucoeauHeHns n uuknonpucoeanHeHns no C=C-cBa3un. AKpUnoHUTpun, akpunosas u
MeTakpunoBas KUCOTbI.

Tema 19. [1ByXOCHOBHbI€ U HenpeaebHbie KapOOHOBbIE KUCNOThI
noMallHee 3afaHue , TpUMepHbIe BOMPOCHI:

MeTonbl NONYyYEHNS N XMMUYECKME CBOMNCTBA STUNEHINNKONS U rvuuepuHa. Hanucatb ypaBHeHUS
peakuui.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

XKwupbl 1 Bxoaswme B Ux COCTaB KMCNOTbl (ONenHoBas, MMHONEBas, MMHONeHosas). naporeHmsaumns n
oMmblneHne Xunpos. Mbina. Bocku. - [1ByXxOCHOBHbIE KMCNOTbl. MeToabl CUHTE3a: OKUCNEHNE AMON0B U
LIMKNNYECKUX KETOHOB, rMApoNnv3 anHuTpunoB. Lasenesas kmcnota, ee 0CoObeHHOCTU: BbicoKas
KUCNOTHOCTb, TEPMUYECKAS HEYCTONYMBOCTb, BOCCTAHOBUTENbHbBIE CBONCTBA. - ManoHoBas kucnora:
CWHTE3bl HA OCHOBE MAIOHOBOro adhupa, peakums Muxaans. AHTapHas KMcnoTa: ee aHrnopug u
nMna. BpoMCyKUMHUMNA KaK ranoreHnpyowmi peareHT. - [1ByXOCHOBHblE HenpeaenbHble KNCNOThI:
doymapoBas 1 ManemHoBas, X reomeTpuyeckas N3oMepus, B3auMHble Nnepexonbl, yCTaHOBNEHNE
KOHdourypauuun. ManevHoBbI aHrnaopua B peakumm GUeHoBoro cuHtesa (dunoc-Anbaep). -
ApomaTnyeckne kapboHoBble KNCOTbl. MeToabl CUHTE3a: OKUCIEHNE anknnapoMaTnYecKux
COeaVNHEHWIA, aunMnnpoBaHne OOCreHOM (M XNOPYrofibHbIM 3GOMPOM), KapboHU3aUNS
MeTannopraHn4yeckmx coeanHeHuid. MonyyeHme 3amelleHHbiX 6eH30MHbIX KUCNOT peakumei
9NEKTPOGOUNBHOrO 3aMeLLeHNs.

Tema 20. MoTokoBasi KOHTpONbHas paborta no teme "Kap6oHoBble KUCNOThI"

KOHTponbHas paboTa , NpUMepHbie BONPOCHI:

BapwmaHT KypcoBOi KOHTPONbHOW paboTbl No Teme "KapboHoBblie kmucnoTol" 1. HanmwuTe peakumm
aTunauerara c: a) ammmnakom; 6) sogon (H+); B) Na, r) nponunosbIM CNUPTOM; 4) STUAMArHuiA
6pomMnaom (3atem Boaa). 2. Micxoas n3 ManoHOBOro agoupa 1 Nobbix HEOPraHNYeCKNx peareHToB
nony4ute H-bytaHoByto kKucnoty. 3. Pacnonoxute B nopsioke BO3pacTaHUs peakuMOHHO
CNOCOBOHOCTN HUXENPUBEAEHHbIE COEONHEHMS NPW B3aUMOOENCTBAN C aMMUAKOM: a) aTunaueTar; 0)
XNOPaHrnapua YKCyCHOM KUCNOTbI; B) aHTMAPUA YKCYCHOW KMCNOTbI; I) XNopaHrnapua
TPUXNOPYKCYCHOWM K1cnoTbl. Hannwmnte peakuun n gante nosicHeHnsi. KCP Pa3bop KOHTPONbHO
paboTbl (4 Yaca)

Tema 21. HutpocoeouHeHus

JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

MeTonbl NONy4YEeHUs N XMMUYECKMEe CBONCTBA HATPO3TaHa, HUTPobeH3ona, TPUPUTPOTONyona.
HanwvcaTtb ypaBHEHNS peakuuii.

yCTHbIVI onpoc , npnMepHbie BOMPOCHI:

KETPOHHBH
B_EPCHTET
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

HomeHknatypa v knaccudomkaumus. Cnocobbl nofny4eHnst HUTPOCOeAMHEHWIA: ANa30 DNEKTPOHHOE
CTPOEHME HUTPO-TPYNIbl U ee akLENTOPHbIA XxapakTep. XMMN4eckme CBOMCTBA: BOCCTAHOB/IEHNE B
KWUCNOW, HENTpanbHOW W Weno4YHon cpenax. [poaykTbl HEMONHOro BOCCTAHOBEHNS
HUTpOocoeanHeHnin. HuTpo3ocoeanHeHns, eHNNrnapoKCMnamMmH, asokcnbeHson, rmapasobeHson.
beH3ngnHoBas neperpynnuposka.

Tema 22. AMUHbDI
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

ObpaseL, KOHTPONBbHOro TECTOBOro 3aaaHns no Teme "AMuHbl" 1.HannwmTe CTpyKTypbl HA3BaHHbIX
HUXE COeOMHEHWI N YKaXNTE CPean HUX BTOPUYHbIA aMuH. 1) BTop-OyTunamuH 4) Tpet-6yTnnammH 2)
METUNAMATUNAMUH 5) an-H-6yTunamuH 3) TpumadonponunamuH Il. Kakas ns peakumin paet YncTolin
(6e3 npuMecein) BTOPUYHBIA XUPHOAPOMaTUYECKUA aMMH? 1) ankunupoBaHmne N-TonyunanHa
METaHOJIOM 2) ankunnpoBaHne o-xnopaHunnHa ouMeTuncynbatom 3) ankunmpoBaHme aHunHa
noamcTbiM MeTunom 4) ankunmposaHue N-aumnaHunmHa ¢ nocnenyowmm ruaponnsom 5)
B3anMoLeincTBre MeTunammHa ¢ 6eH3unosbiM cnupTtoM Ill. OpTo-HUTPOaHUNUH He obpasdyeTcs npu:
1) HUTpPOBaHUM aueTaHunmaa ¢ nocnenytouweii obpabotkon NaOH 2) yacTU4HOM BOCCTAHOBNEHNM
0-OMHUTPobeH3ona 3) 0bpaboTke o-xnopHUTPobeH3ona amnaom HaTpus 4) obpaboTke
0-XNIOPHMTPODOEH30M1A aMMMAKOM 5) NPSIMOM HUTPOBAHUUN aHUNNHA KOHLEHTPUPOBAHHOW a30THOM
kucnotow IV. OcHoBHble cBolicTBa Hanbonee cunbHO BbipaxeHsbl y: 1) N,N-oumeTnnaHunuHa 4)
n-cynbgo-N-metunanunmHa 2) n-Hutpo-N,N-aumeTnnanmnuHa 5) tpudeHnnammHa 3)
angoeHnnammHa KCP. Pa3bop 3anay noBblWeHHOW CNOXHOCTH (4 Yaca)

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Knaccudpumkauns, HomeHknatypa. Metonbl nony4eHms, OCHOBaHHbIE HA peakuusax HyKneounbHOro
3aMelleHNs B ranorex- U rmapoKCUnpon3Bo4HbIX YrneBoLOPOLOB; peakLmax BOCCTAHOBNEHMS
HUTPOCOEOVNHEHWIA (TMAPUPOBaHNE HATPOBEH30NA B KMCNON U WENOYHOM cpeaax), a3oTcoaepXaLmx
NPON3BOAHbIX KAPOOHUbHBIX COEAMHEHUIA N KAPOOHOBbLIX KMCNOT; NEPErpynnMpoBOK aMnaoB
(TodomaH), rmppasnnos (Kypumyc, Wmmnar), kapboHOBLIX KNCNOT 1 OKCMMOB (BekmaH). - 9nekTpoHHoe
N NPOCTPaHCTBEHHOE CTPOEHME aMMHOrpynnbl. - XuMuyeckme ceonctsa. OCHOBHOCTb Y KMCNOTHOCTb
aMVHOB, BNUSHWE NPUPOLbI 3aMecTUTEeNs (ankunbHbIX, apUbHbIX) HA KUCNOTHO-OCHOBHbIE CBOMCTBA
amnHOoB. B3anMogencTeme ¢ anekTpounbHbIMM peareHTaMn: anknunmpoBaHue, oKkCuankunnposaHume,
auunuposaHue. Peakunn ¢ a3oTMCTOM KMCNOTOM: pasnnyns B XMMMYECKOM NOBEAEHUN MEPBUYHbBIX,
BTOPUYHBIX 1 TPETUYHBIX aMUHOB, a TakXXe anudaTtn4eckmnx 1 apoMaTn4eckmx aMm1HoB.

Tema 23. [lnaso- n asocoeanHeHusi
JoMalHee 3afaHune , NpUMepHble BONPOCHI:

1. MpuBeaunTe cxembl cMHTE3a U3 beHsona: a) 1,3,5-1pnbpombeHsona; 6) M-xnopOEeH30AHON KUCNOTbI;
B) M-noagpTopbeHaona. CoctaBbTe CXeMy CMHTE3a asokpacutens, ncxons ns N,N-oumetnnaHunuHa
N O-ToNynauHa. 2. Ykaxumte,kakme n3 npuBeneHHbIX HUXe aMUHOB MOTyT AaTb COMY ANa30HUS,
LOCTATO4YHO YCTONYMBBIE B XONOOHOM BOLHOM PacTBOPE: a) N-MeTOKCMaHWNH; 6) N-aTunamumH; B)
6eHaunamuH; r) N,N-oumeTnnaHnnunH; o) M-HATPOAHUAMH. B kakux cnyyasx n noyemy nonyveHue
cone gmasoHus HeBO3MOXHO? MpueennTte cxembl peakumii. 3. MNonyunte n3 6eHsona
2,4-nnHnTpodpeHnnrnapasunH. Nposennrte peakumio KOHOEHcaAUUN AHHOrO COeANHEHNS C
aueToHoM. 4. Ha n-HutpoaHunuH gencteytoT nocnegosatenoHo: NaNO2 + HCI; CuBr; Fe+HCI;
NaNO2 + HCI; C2HOH. HannwwuTe Bce ypaBHeHUS peakumid. 5. Kakme n3 coeamHeHnid BCTynatoT
nerye B peakumto ¢ H202: TpuatmunaMuH, onatundoeHmnnaMmid, TpudeHnnamMmnH, n-aMmMHoa3obeH3on.
Ob6bsicHuTe, novemy? 6. Kakume BelwecTBa 06pa3yoTcs Npy B3aMMOLENCTBMN C HUTPUTOM HaTpus B
KWUCNon cpene cnefywmx aMMHOB: N-HUTpoaHunuHa, N,N-onmeTun-aHunmHa, M-peHnnanammHa,
2,4-gpumeTtunaHunumnHa, N-metun-o-tonynamHa, 6eHaunammHa. Hanmwure ypaBHeHUs peakuuia. 7.
Monyuynte n3 6eH3ona: a) N-HMTpoumnaHbeH3on, 6) M-pTopdeHonN, B) N-XNOPOEH30MHYO KMCNOTY (2
crnocobamu). Hanuwute cxembl CMHTE3a a3oKpacutenen (M3 M-HUTPoaHWUIMHA 1 CanuuUUNoBOWA
KMUCNOTbI, U3 N-aMmHoa3obeH3ona un doeHona). 8. Hanuwmnte cTpykTypHble OOPMYIbl: XNOPUCTOrO
N-aTUNAEHNNANA30HNS, TnapaTa oOKMCKU N-HUTPOEHNNANA30HNS, PEHNNOANA30KNCNOTHI,
M-OpomdoeHnnanasortara kanms, eHNNHNTPo30aMmnHa. B kakom pactBope (KMCNOM, HENTPabHOM,
Leno4yHoM) Hanbonee BEPOATHO CYLLECTBOBAHNE KaXA0ro N3 3TUX COeaUNHEHNIA?

YCTHbIA ONpoC , NPUMEpPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

ONEeKTPOHHOE CTPOEHNEe ANa30CoeaMHEHNIA, KaTUOH ONA30HNS KaK 9NeKTPOGOUNbHBIA peareHT.
B3anmonpespalleHns pasnuyHbix oopM AmnasocoegmHeHnin. - Peakumm conen onasoHus,
npoTekarwlLme C BblAeIeHNEM a30Ta, U UX UCMOMb30BaHWE 414 Nofay4eHna oyHKUUOHANbHbIX
NPOW3BOOHbIX aPOMATUYECKUX COeANHEHWUI (ranoreHngoB, OeHON0B, HUTPUNOB, U T. 4.). - Peakuuun
coneii gnasoHus, npoTtekawowme 6e3 BbloeneHus azota. A3ocodeTaHune Kak npuMep peakuum
9NEeKTPOGOUNBLHOro 3amelleHuns. [lnaso- 1 asococtasnsaowme. 3aBUCUMOCTb CKOPOCTM a30Co4eTaHNs
OT NPUpOLbl 3aMecTUTenen B peareHtax. MetunopaHx - npencraBuTenib Kpacutenem, NCnonb3yeMblix
B Ka4yecTBe MHOnKaTopoB. BoccTaHoBNEHME conen amasoHus. ApunmpoBaHue apoMaTn4eckumx
COeaVHEHUA CONSIMN ANA30HUS.

Tema 24. OCHOBHbIe NCTOYHUKN UHCPOPMaLLMK MO OpraHM4YecKon Xummm
TBOpYECKOe 3aJaHune , NpuMepHble BOMpPOCHI:

[Monck MeToankm Nony4yeHns OpraHNYeCcKoro BewecTsa (Mo NMTepaTypHbIM UCTOYHUKAM,
nHtepHeT-pecypcam) KCP. ObcyxaeHne Metoank nutepatypHoro cuHtesa. (6 4acos)

Tema 25. MNoToKoBasi KOHTPO/IbHAsA pabora nNo Teme "AMMHBbI U AuasocoeamHeHUs"
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

BapwraHT KypcoBOW KOHTPONBbHOW paboTbl No Teme "AMuHbI" 1. PeHnNaNa3oHNINXIOPUE CO4ETaAETCS C
(PEHONMOM, HO HE BCTYNaeT B peakuunto C aHM30M0M. 2,4- [INHUTPOEHNNANA30HUAXTOPUL, C aHU30/1I0M
pearupyert, a 2,4,6-TPUHUTPOCEHUNONAZ0HUAXIOPUL COYETAETCA faxXe C YyrneBonopoaoM -
me3utuneHom (1,3,5-TpumetunbeHsonom). O6bACHUTE 9TV GoakTbl. HanmwmTe CTpyKTypbl MPO-YKTOB,
NOSTYYEHHbIX B pe3ynbTarte aTux peakuui. 2. n-HutpoTonyon pearvpyeT nocnenoBaTefibHO: C XNOpOM
(Ha cBeTy); C Xene3oM B MPUCYTCTBUN CONSAHOMN KUCNOTbl; HUTPUTOM HATPUS B MPUCYTCTBUN CONSIHOM
K1Ucno-Tbl; unaHnoom menu (1); BoOow B KUCNOW cpene; nepmaHraHatom kanus. 3. lNprveenute cxemsl
cuHTe3a u3 beH3ona: a) o-kpesona, 6) n-dpTopdeHona; B) M-xnopuoabdeHsona. CoctaBbTe CXEMY
CVHTE3a a3oKpacuTens, NCXoaa n3 n-ammHoasobeHsona n goeHona. 4. Hanvwute ypaBHeHus
peakuunin N,N-gumeTtnnannnmHa c: a) HBr; 6) n-HNTPobeH3nNnbpoMnaoMm; B)
PEHNNANABOHNNXNOPUAOM; ) N30NPONUIBPOMUAOM . YKAXNTE YCIOBUS MPOTEKAHNS 3TUX PEaKUUA.
KCP. Pa3bop koHTponbHOI paboThl (2 4aca)

Tema 26. OnTnyeckas nsomepus
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

JomawHee 3agaHve: 1. Hapucynte coopmynbl Xeyopca ons ykasaHHbIX COeAMHEHNIA: a)
3,6-omn-O-meTtnn-a-D-copykTodpypaHosa; 6) 4-O-(B-D-rnrokonupaHoann)-L-rniokonnpaHosa; B)
a-L-rnokodpypaHosun-a-L-raiokonupanosung. 3. Hanuwute ypaBHeHus peakunii D-cppykTosbl Co
CnenylowWwnMmn CoOeAMHEHNSMI: @) BOLOPOAOM B MPUCYTCTBMU HUKENEBOIO KatannsaTopa; 6)
CVIHUNBbHOW KUCNOTOM; B) TMAPOKCUNAMMHOM; I) N30bITKOM i0aMETaHa B WENOYHON cpele; A)
peHunrnopasn-Hom (n36biTok). JainTte Ha3BaHMsA NONyYeHHbIM BewecTeaM. 4. OnpenenvTe CTpoeHne
ancaxapvga, KoTopbli NOCne UcHepnbiBaroLWero MeTUANPO-BAHNS 1 NOCNeayowWwero rugponmsa
npoaykTa MeTunnpoBaHns npespawaeTcs B cMecb 2,3,4,6-tetpa-O-meTtun-a-D-rniokonupaHossl u
1,3,4,6-TeTpa-O-meTun-B-D-ppykTodhypaHosbl. Hanvwmnte goopmyny gucaxapuia v ypasHeHUs
ynomsiHyTbix pe-akuuii. KCP. Pa3bop 3anay NoBbIWEHHOW CNOXHOCTK. (2 Yaca)

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

Anudpatnyeckue okcukmcnotbl. Knaccudurkaums, nsomepus, HomeHknatypa. Metogpl cnHtesa
anbga-, 6eta-, raMma-, [enbTa-OkCUKMUCNOT, NX 0bWwme 1 cneumguyeckne CBonCTBa. - Jllaktuapl v
NakToHbI. [1pMpoaHbIE OKCUKUCNOTDI: FNKONEBas, MONTOYHAsA, A6n0YHas, BUHHAS, TMMOHHAS,
MUHOANbHas. - XMpanbHOCTb MOMIEKYN N ONTU4eckas nsomMepus. XmpanbHbii (AaCUMMETPUYECKIIA)
aTtom yrnepoga. Ontudeckas nsomepus B psagy okCUKUCNoT. MpoekumoHHble dpopmybl duwepa v
HbtoMeHa. SHaHTMOMEpbI, pauemartbl, Anactepeomepbl, Me3odopMbl. PasneneHvne pauemMaTos Ha
onTuyeckne aHTmnoabl. ABCONOTHAs 1 OTHOCUTENbHAS KOHGUrypaums. - BanbaeHoBckoe
obpatleHne 1 coxpaHeHue KoHgurypaumn. MNoHsTue o Tpeo- 1 3puTpon3omMepax.

Tema 27. BuchyHKUUOHaNbHbIE COeauHEeHUsA. FTnapokcu-, anbaernno- U KETOKUC/OThI
JoMawHee 3afaHune , NpUMepHble BOMpPOCHI:

PernctpaumnoHHbii Homep 780917 SAEKTPOHHBH
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Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

1. Kak, ncxogs n3 atunosoro cnvprta, MOXHO NONy4nTb rANKONEBYIO KMCNOTY? Hanu-wuTe ypaBHeHMS
peakumi. 2. Kak MOXHO MOAy4YnTb NEPEYNCIEHHbBIE HNXE KUCNOTbI, B3SB B KAYECTBE UCXOLHOMO
BelecTBa NPOnWIOBbIA CNNPT; @) MONOYHY0, 6) a-oKcMn3oMacnsHyt? HanuwmTe ypaBHeHUs!
peakuuii. 3. I3 nponnoHOBOro anbaernaa 4yepes NnpoaykT anbAonbHON KOHAEHCALMM NoyYunuTe
3-0KCU-2-METUNNEHTAHOBYIO KUCNOTY M HANUWUTE peakLmm B3aMMO4ENCTBMS €€ C YKCYCHbIM
aHrMAPUOOM, C 9TUNOBLIM CIUPTOM B NPUCYTCTBUN CEPHONM KUCNOTbI. 4. [peanoxumnte cxemy CuHTesa
BUHHOW KNCNOTbI U3 3TUNEHA U HEOpraHnyeckunx peareHTos. 5. Onpenenvte CTpoeHne onTUYeCcKu
aKkTMBHOrO BelecTBa coctaBa C6H1203, obpasytowero ¢ ocHoBaHUsSIMKU conu. MNpun HarpesaHU OHO
naet coeauHeHne C6H1002, KOTOpoOe OKMCNSETCS B CMECb M30MACSHONM 1 WaBeneson kucnort. 11.
YctaHoBuTe cTpoeHune BewecTtea coctasa C3H405, nnasswerocs npu temneparype 158° C, ecnu
npwn ero okncneHun obpasyetcs coeamHeHne C3H205, a npy BOCCTAHOBEHMMN NOLOBOLAOPOAOM
nonyyaetcs kpuctannmyeckoe sewectso C3H404 ¢ KNCNOTHBIMM CBOMCTBaMU. ITO NocnenHee npu
nencteum pasbasneHHol wenoun gaet coeanHeHne Na2C3H204, a npu HarpesaHun BbloensieT
okeug yrnepopa (1V) n obpasyet ykcycHyto knucnoty. Miccnenyemoe BeWeCTBO MOXET ObiTb MONy4EHO
rMMAPONN30M XIOPManoOHOBOW KNCAOTbI.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

HomeHknatypa un knaccudpukaums. lNprupogHbie UCTOHHUKN N BaXHENWne npeactaBuTenm
FMOPOKCUKUCIOT: FMKONeBas, MofiovHasl, a1bnoyHas, BUHHas, MMMOHHAas! KUCNOTbl. MeToabl cuHTE3a
rmopokcukucnoT. Peakuum gerngparaumm n 3aBMCUMOCTb pe3yfibTata OT B3aUMHOIO PacrnonoXeHns
KapOOKCUbHOM U MMAPOKCUAbHOM rpynn. ApoMaTnieckmne rmapoKcrkmMcnoTbl.lMonydyeHme npocTbix v
CNOXHbIX 3OMpPOB, peakumn azocodetaHus. Canmumnoas kmcnota. HomeHknartypa u
knaccudomkaums. Anbaernno- n KETOKUCNOoThbl, cneumguka nx CBONCTB. [1ony4yeHne CNoXHbIX ahupos
no peakummn KnsiiaeHa. ALeToykcyCHbIn acpup, ero CH-KMCNOTHOCTb 1 TayToMepusi, obpasoBaHne
MeTannM4ecKnx NPon3BoaHbIX, UX CTPOEHWE, NBOMCTBEHHAS peakLUMOHHas crno-06HOCTb U
NCNONb30BaHNE B CUHTE3E KETOHOB 1 KapOOHOBbIX KMCNOT.

Tema 28. YrneBoabl
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

ObpaseL KOHTPONIbHOro TECTOBOrO 3anaHus no teme "Yrnesonbl" ekcody (A) BBENU B peakumio ¢
CUHWNIbHOWM KMCNOTON 1 nonyyunu coeguHenue (B). Npu ombineHnn (B) nonyynnu coeguHeHune (B),
KOTOPOE Npu BOCCTAHOBIEHNN NOANCTOBOAOPOAHOM KUcnoTon gaet coegmHenme ().
MeTtunnuposaHue (A) ¢ nocneaywmm ruaponnsom gaet 1,3,4,6-tetpa-O-MeTunrekcosy.
Onpepnenntb, ecnn aTo BO3MOXHO, CTpoeHne coeauHenuns (IN). 1) rentaHosas kucnota 4)
HOCH2-CH(COOH)-(CHOH)3-CH20H 2) metunbyTtunykcycHas kucnota 5)
CH3-CH(COQOH)-(CHOH)3-CHS3 3) ctpoeHune coeamHeHmns (IN) onpenenntb HEBO3MOXHO 1.
BelwecTtBo (A) Npy OCTOPOXHOM okucneHun obpasyet 2,3,4,5-TeTpaokCUreKkCcaHoByo KMCNOTy; AaeT
peakuuto cepebpsiHoro 3epkana. Npu HarpeeaHun (A) ¢ MUHEpPanbHbIMKU KMCnoTaMmn obpasyeTcs
MeTuncpypdoypon. Beibpatb chopmyny ans sewectsa (A) .Onpenenntb KONMYECTBO SHAHTUOMEPOB
NS KETOrekco3, eCnn OHN UMEKDT LUMKINYecKoe 2,6-0KMCHOE CTpoeHne. 1) BoceMb 4) wecTHaguaTb
2) Tpuauatb OBa 5) wecTbaecsT YeTbipe 3) KONMMYECTBO CTEPEON3OMEPOB He ByaeT onpenensiTbCs
doopmynom 2n

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Anbao3bl 1 KETO3bl (MEHTO3bI 1 rekco3bl). 'padonmyeckoe n3obpaxeHne OTKPbIThIX U LNKINYECKMX
hopM. dnmmepsbl 1 anumepusauns. Obwme n cneundryeckme CBOMCTBA anbao3 U KETO3 (MEHTO3 U
rekcos). YeenuyeHve yrnepoHor uenu anbao3a (CuHtes Kunvanu - duwepa). YMeHblweHne onnHbl
uenun anbao3s (pacuwenneHne no Pydodpy n Bonto). - OKCo-UnknonbHas TayToMepus MOHO3 U SBNEHNE
MyTapoTauum (pypaHo3bl 1 NMpaHo3bl). AHOMEPUS N aHOMEPHbIV 3 EKT. YCTaHOBNEHNE CTPOEHUS
(pasmepbl unkna) MoHo3. [1eCTpyKTUBHOE OKUCNEHMNE NOOHOW KUCNOTOW. - OTOeNbHbIe
npenctaBMTeny MoHO3: pubo3a, ae3okcupnbosa, apabuHosa, KCrMnoaa, rnko3a, MaHHo3a,
ranaktosa, ppykto3a. BocctaHaBnumsatowme (ManbTo3a, Lennobnosa, nakrosa) u He
BOCCTaHaBnMBawowme (Tperannosa, caxaposa) 6mosbl. Vix ctpoeHue. - Xumnyeckme corictea bmos.
HecTpykunst hogHOM KMCNOTOW. - MNonncaxapnpbl (Kpaxman, rnkoreH, Lennnosa), ux CTpoeHme u
csoncTea. 'maponns Nnonnos n xMMn4eckmne npespaLleHms Lennonodbl (MCKYCCTBEHHbIE BOTOKHA).

Tema 29. AMMHOKMUCNOTbI U 6enkun
IoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

CoctaBuntb T8.6TIVILI,y NPOTENOHOIreHHbIX aMNMHOKUCIOT. anIBeCTVI npuMmepbl NoNy4YeHnsa N XMMmn4eckmnx
CBOWCTB NN3MHA, TMCTUANHA, METUOHWUHA.
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

HomeHknatypa v knaccudoukaumsi. CTpyKTypHble TMbl MPUPOAHBIX A-aMUHOKMCIIOT, CTEPEOXMMUS 1
KOHpUrypaumnoHHble psiabl. CUHTE3bl U3 KapOOHUNbHbBIX COEAMHEHNIA YePEe3 LNaHMMOPUHDBI; U3
ManoHOBOrO, aLeTOYKCYCHOro 1 HATPOYKCYCHOMO 3OUPOB; ranoreH- 1 KeTo-kapboHOBbIX KACMOT.
MeTonbl CMHTE3a B-aMMHOKUCNOT, OCHOBaHHbIE HA peakumMsx HenpeaenbHbiX 1 AuKapOoHOBbIX
KucnoT. KNCnoTHO-OCHOBHbIE CBOMCTBA aMMHOKUCIIOT U 3aBUCKUMOCTb UX CTPOEHNS OT pH cpenbl.
N3oanekTpryeckas Touka. ObpasoaHne Npom3BoaHbIX MO KApPOOKCWUIBbHOK U aMMHOrpynne, 6eTavHbl.
B3aumopeiictBue ¢ a30TUCTON KUCNOTO. [MpeBpalieHms, npoTekatowme npu HarpesaHum
aMWHOKMCIIOT, U 3aBUCUMOCTb UX PE3YNbTaTOB OT B3AMMHOIO PACMONOXEHUs ABYX (OYHKLMOHANbHbIX

rpynn.
Tema 30. ApomaTnyeckume retepoumknyeckue coeanHeHuns

LoMallHee 3afaHne , NpUMepHbIe BOMPOCHI:

1. MMPUOWNH PacnpocTpaHeHne B npupoae. INeKTpounbHoe 3amelleHmne B

nupuanHax. mapnposaHune, npucoennHeHne ranoreHos. OkncneHne apoMaTnyeckmnx
yrnesonoponoB.Peakunun ¢ anekTpodunbHbiMK areHtamu. [NpucoegmHeHne K aTomy asora:
HUTPOBaHMe, CynbqMpoBaHUe, ranoreHnpoBaHne, aunnmpoBaHme, ankunnmposaHne. 3amelleHme no
aToMaM yrnepoga: HUTpoBaHue, CynbupoBaHne, ranoreHmposanHne. Peakunm ¢ oOKUCINTENSAMMW.
Peakuun ¢ HykneogunbHbIMU areHTamm (peakums Ymuumbabuna) Mupponsi: OCHOBHOCT.
NH-kncnoTHocTb. Peakuum ¢ anekTpo-punbHbiMn areHtamun. Peakuum ¢ okucnutenamu. Peakumn ¢
HyKneogoubHbIMK areHTamn. Peakumm co cBoboaHbIMM pagukanamu. Peakumym ¢ BOCCTaHOBUTENSMN.
Peakuwnu ¢ gueHocpmnammn. Peakumm ¢ kapbeHamu. Peakumn N-metannmpoBaHHbIX MMPPONOB.
PeakunoHHasi cnocobHOCTb ankuibHbIX rpynn B ankunnupponax. dypaxel: Peakumm ¢
3neKkTpohunbHbIMK areHTamn. Peakumm ¢ HykneounbHbIMK areHTamn. Peakumm ¢
BOcCcTaHoBuTeENnaMu. Peakuun co ceoboaHbIMM pagukanamu. Peakumm ¢ gueHodomnnamm.

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

Peakuusa 3ambikaHus umkna. Tunbl peakumii: a) HykneounbHoe 3amelleHne npu HacbIWeHHOM
atome yrnepona; 6) HykneounbHOe NPUCOEANHEHNE K HACBIWEHHOMY aTOMy yrnepoaa; B)
HyKneodunbHOe NpucoeanHeHne ? aNMMUHUPOBaHME. (DNeKTpodnIbHOE apoMaTnyeckoe
3aMelleHne, HyKNeogubHOE apoMaTMyeckoe 3aMelleHne). 3aMbikaHme Uukna ¢ yHacTmeM TPOMHbIX
cesA3eil. PagvkanbHble peakuuun 3amblkaHus Lmkna. Tunbl 9NeKTPOLMKINYECKUX PeakLmnii: - YeTbipex
9NeKTpoHHbIe: a) B 1,3-aunone; 6) reTepoaneHe. - WeCcTn aNeKTPoHHbIe a) B 1,5-aunone; 6) B
reteporekcarpueHe. O6bACHEHME CTEPEOXUMUM PeaKLNM SNEKTPOLMKIMYECKOrO 3aMblKaHNs 1
packpbITUS UMKNOB. Teopursa coxpaHeHns opbutanbHol cummeTpumn Byasopaa n MNodmaHa.
IKcnepuMeHTanbHoe noaTeexaeHns XotoreHca. KoHpotatopHas v ucportatopHas uuknmsauus,
cTepeoxumms npoueccoB. Peakummn uuknonpucoeamHeHns. CUHTE3 NakTOHOB C 60nblLMMK
pasmepamm KosnbLa B Ka4eCTBE NPEKYPCOPOB NPUPOLHbLIX aHTMONOTUKOB.

Tema . UToroesasi popma KOHTpons
Tema . UToroBasi hopma KOHTpOns

MprMepHbIe BONPOCHI K 3a4eTy U 9K3aMeHy:

Bonpocsl k 3a4eTy:

1. SﬂeKTDOHHOG N NPOCTPAHCTBEHHOE CTPOEHNE MONEKYII. [MoHsaTME O KOHCTUTYLUIN, KOHpUrypaumu,
KOHGbopmMaumun. Tunbl XMMUYECKNX CBA3EN B opraHn4eckmnx coeinHeHn-ax: NOHHas, KoBaleHTHas
(I'IOJ'IFIpHaSI n HeHOﬂﬂpHaﬂ), BOAOpOOHAA. IlBa MexaHn3ma o6pa303ava KOBaNneHTHOM CBA3MW.
CeMI/II'IOﬂﬂpHaFI CBA3b. XapaKTepl/ICTVIKI/I XUMUNYECKOWN CBA3U: HanpaB/IeHHOCTb, OJINHA, SHEPIrn-,
NONAPHOCTb, NONAPUN3yeMOCTb.

2. AnkaHbl. I3oMepusa n HomeHknaTypa (TpveunanbHas, paunoHanbHas, cuctemaTnyeckas).
NcTouHMKM ankaHoB: HeddTb 1 NPUPOLHLINA ras. JlabopaTopHble cnocobbl CMHTE3a aikaHoB:
rMAPVUPOBaHME HeNpeaenbHbIX YrneBoaopoaoB, BOCCTAHOBNEHME ranoreHankaHos, cuHTes Bropua,
anekTpocuHTe3 Konbbe, nekapbokcunnposaHue coner kapboHOBbIX KMCOT.

3. Xummnyeckne cBoncTBa ankaHoB. Peakumm paavkanbHoOro 3amelleHmns Boaopoaa:
ranoreHnpoBaHme, HUTPOBaHWE, CyNboXNopupoBaHme, cynbookncneHme. OKMCNeHne N KPEKUHr
ankaHos.
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4. CTpoeHne, N30Mepus U HOMeHKNaTtypa ankeHos. [onyyeHne ankeHoB: U3 ankaHoB (KPEKWUHT,
nernaopuposaHune), 3 CIMpPTOB U ranoreHankaHoBs (peakuun otuennexus). Npasuno 3anuesa.

5. XuMnyeckune cBocTea ankeHoB. ['napupoBaHune, ranoreHMpoBaHune, NpucoeanHeHne
ranoreHoBo4opOoa0B, ruapatauns. MexaHnam peakunmn anekTpogunbHOro NPUcoeanHEHNS.
Mpasuno MapkosHukoBa. lNonumepnsaumns ankeHos.

6. Knaccndprkaums n BaxHenwme npeactaButen GUEeHoOB. SNEKTPOHHOE CTPOEHUE CONPSXEHHbIX
aneHos. NoHsaTtue conpsixenus. Peakumn 1,2 - n 1,4 - npycoeaHeHns rano-reHos u
rasoreHoBo40p0oO0B.

7. Fomonornyeckuii psg anknHos. VIsomepus n HomeHknatypa. NonyyeHune auetuneHa n ero
rOMONOroB. XMMmMyeckmne CBOMNCTBA aNkMHOB: rMapupoBaHne, rugparaums, npucoeanHeHne
ranoreHoB, raforeHoBo40POA0B, CANPTOB U CUHWUTBHOW KUCNOTbl. KNCNOTHbIE CBONCTBA
TEePMUHANbHbIX aLeTUIEHOB, NMPUCOeanHEHNE K KAPOOHNNbHBIM coeanHeHnsaM. [u- n TpumMepusaums
aueTtuneHa.

8. Knaccudoukaums, HoMeHknatypa v usomepus ranoreHankaHos. CUHTE3 ranoreHankaHos 13
ankaHoB, ankeHoB, ankMHOB, CMMPTOB.

9. Xummnyeckne ceomnctea. Peakuum oTwenneHms ranoreHoBoLopoaa U nx HanpaBneHHOCTb.
Peakumun HykneodmnbHoro 3ameuieHms. ObpasoBaHne METANNOOPraHNYECKMX CO-eANHEHWI B
peakuun Co Weno4yHbIMW MeTannamun, marHmem (peaktme [puHbsapa). Peakuns Biopua.

10. N'omonornyeckunin pan npenenbHbiX 04HOATOMHbIX CNMPTOB. HoMeHknaTtypa v nsomepus.
[MepBrYHbIE, BTOPUYHbIE, TPETUYHbIE cnNupThl. CTpoeHKe 1 accoumaumns cnmpTtos. [NonyyeHne
CNUPTOB rmaparaumert ankeHoBs, rMMapoNM30M ranoreHankaHoB, BOCCTAHOB-NEHNEM KapOOHUNbHbIX
coelVHEeHWA, No peakuum 'puHbspa.

11. KncnotHble cBorcTBa CNUPTOB. ITepudrkauns. Peakunmn 3ameweHnsa rupokcuna Ha ranoreH,
obpasoBaHune NpocTbiX achnpoB. BHyTpumonekynsipHas gerngpatauns. CnupTbl B peakumnsx
OKUCNEHUS.

12. Anbaernabl U KETOHbI. I3oMepus n HomeHknartypa. lNonyvyeHne anboerngos 1 KETOHOB U3
aNKeHoB, reM-auMranoreHoNnpPon3BoaHbIX, OKMcneHmeM cnmpToB. CTpoeHre n 0COBEHHOCTN OBOVHOM
ceszn C=0.

13. XuMmnyeckune CBONCTBA anbaernaos 1 KeToHoB. mapuposaHme. Peakunm npucoeanHeHus
HYKNeodmnoB K KapbOHUNBbHOW rpynne: CNMPTOB, MMAPOCYNb(UTA HATPUS, CUHUNBHOW KUCNOTbI 1
MarHMnopraHn4eckmnx coeanHeHnn. Peakumm KoHoeHcaumm ¢ aMmHamum.

14. OkucneHune anbpernaos 1 KeToHOB (npasuno Monosa). ManoreHnpoBaHme KapboHWbHbIX
COeaVHEHUN.

15. BeH30n. DNeKTPOHHOE CTPOEHNE MONEKYbl 6eH30na, NpaBuno XioKKeNs 1 NoHATHE
apomaTunyHocTh. Fomonorn 6eH3ona, nx M30MepPUs 1 HOMEHKNaTypa.

20. CBoiicTBa apeHOB Kak HeHACbIWEHHbIX COeANHEHWIA: peakLum NPUCoeaMHEHUS BOAOPOAA U
ranoreHoB. Peakuns anekTponibHOro 3aMelleHnst B 6eH301bHOM KOJbLIE 1 ee MeXaHN3M:
obpazoBaHue *- 1 *- KOMMIEKCOB apeHa C aNEKTPOUIOM. INEKTPOpUIbHOE ranoreHnpoBaHue,
HWTPOBaHWe, CyNnbgUPOBaHNe, ankuanpoBaHme 1 aunnmpoBaHme.

ONeKTPOHOLOHOPHbIE U 3NEKTPOHOAKLIENTOPHLIE 3aMECTUTENN B apOMaTUYECKOM KONbLE, UX
OPUEHTUPYIOLLEE BNVSIHAE HA SNEKTPOOUII.

Mpumepbl 3k3aMeHaunoHHbIX 6runeTos (5 cemecTp)
Bunet ¢ 1

1. XvMuyeckas cB3b B OPraHM4yeCckmnx COeaUHEHNSX.
2. 3apava.

Bunetr @ 2

1. [omMonornyeckuii psag ankaHoB: CTPOEHUE, U30MEPUS, HOMEHKNATYpa, METOAbI NOMYYEHUS U
XMMU4YeckKkme CBOMNCTBA.

2. 3apava.
Buner © 3

1. [omMonornyeckuin pag ankeHoB: CTPOEHUE, N30MEPUS, HOMEHKNATypa, METOAbl NOYYEHNS U
XNMMNYEeCcKne CBOMCTBA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 780917 5AE
Crpanuua 35 us 40. 111 YHI:I

S OEMALIGH



Mporpamma omcuunnmHel "OpraHnyeckas xmmus"; 04.05.01 dyHoameHTanbHas v NpuknagHas XMmMns; BeOywWwmin Hay4YHblid COTPYAHWK, O.H.
(npodpeccop) AuTtunuH N.C.

2. 3apgava.

Bunet ¢ 4

1. [OMonornyecknin pag ankMHoOB: CTPOEHNE, N30MEPUS, HOMEHKNATYPa, METOAbl NONYYEHNS U
XUMU4eckme cBoNCTBA.

2. 3apava.

Bunet @ 5

1. [oMonornyeckuin pag ankagueHoB: CTPOEHUE, N30MEPUS, HOMEHKNaTypa, MeToabl NONy4eHUs v
XUMU4yeckme cBoMCTBA.

2. 3apava.

Mpumep TeCTOBOro ak3aMeHaLnoHHOro buneta (6 ceMecTp)
Bawa uenb - 3anonHnTb Tabnuuy B KoHUe nucta. [ns a1oro B nycTble KNeTky Tabnuubl NpoTme
HoMepa 3aaayu Bnuwnte byksy (6ykBbl), COOTBETCTBYHOLLYIO(ME) MPaBUNbHOMY BapuaHTy(am) oTeeTa.

3a kaxaplii NpaBunbHbIA 0TBET Cymma Bawmx 6annos yBennymBaeTcsi, 3a KaXaplii HENPaBWIIbHBbINA -
ymeHblaetcs. MoatoMy, ecnu Bbl He yBepeHbl B NpaBUIbHOCT OTBETA, fy4llie BbiIbpaTb BapuaHT "He
3Hal0", 3a KOTOPbIA HE HAYMCNAIOTCS WTpadHble 6annbi.

1. B kakmx u3 KMcnot agochekT conpsixxeHns 3amectutenst X cnocobCcTByeT NOHN-XEHMIO KOHCTaHTbI
auccoumaumm 6eH30MHOM KNCNOThI:
0. He 3Hato X = A. F- B. CH3CO- B. C2H50- I'. CH3- . CN E. Hx B 0gHOM 13 cny4aes

2. 3anuwmnte oopmMyny OCHOBHOro OpraHN4ecKoro NpoaykTa peakunmn ataHa ¢ ok-cuaom cepbl(1V) n
XNOPOM Ha CBETY.

3. K kaknm n3 cnegytowmx coeanHeHunin HCI npucoeanHATCS (aneKTpodunbHbIA MEXaHN3M) NPOTMB
npasuna MapkoBHMKOBA :

tO. He 3Hato A. Hukakne b. ByteH-2-oBas kucnota B. XnopucTblid BUHUN

I". MeHTeH-4-oBas kncnota L. MetunenHunketoH E. Hutpun nponeHoBo KNCnoThbl

4. C KaknMmn 13 NprBeLeHHbIX peareHToB byneT pearmpoBartb OyTuH-2:
0. He 3Hato A. Co Bcemn B. [Cu(NH3)2]+ B. YkcycHas kucnota . Br2 0. 9tunen E. H20

5. Hanmwwnte cTpykTypy NpoaykTa, obpasyrowerocs npy OencTBmMm n3bbiTka CMpPTOBOM WenoYn Ha
1,2-AMBPOMUMKNIOreKcaH.

6. Kakme 13 coeanHeHnn Npu HATPOBaHNM B OCHOBHOM 06pasytoT COOTBETCT-BYHOLWME META-HUTPO
NPON3BOLHbIE:

tO. He 3Hato A. Takux HeT B. Xnopbenaon B. Tonyon I'. ®eHon 0. Otun-6eH3on

7. Kakoe 13 coeMHeHuUin He cNOCOBHO BCTynaTth B peakLuunio OTIWENNEHNS ranore-HoBoaopoaa npu
LEeNCTBUN CNMPTOBOrO PacTeopa Wenoyu:

tO. He 3Hato A. Bce cnocobHbl b. 2-XnopbytaH B. MlopaaTaH I'. BpombeHaon

L. XnopumknorekcaH E. 1,2-Ounbpomatan X. 1,1-AnxnopnponaH

8. Kakumm n3 cnocobos MoryT BbiTb MNOMy4eHbl BTOPUYHbBIE CIINPTDI:

0. He 3Hato A. Hn ooHuM 13 nepedncnenHbix b. Booa + ankeH B. BocctaHosne-Hue anbaernnos I
BoccTtaHoBneHue kapboHoBbix kucnot . Boaa + ankuH E. 3amelweHue ces3n C-Hal

9. CKONbKO pasnnyHbix KapOOHOBbLIX KMCOT MNOMY4YMTCS NPX OKUCNEHUN NepMaHraHaToM Kanus
METUNITUNKETOHA:

lO.Hes3Haito A.0B.1B.21N.30.4E.5X.6

10. Kakne ns peaKLu/n7| BeOyT K NONy4EeHUo aHrnopmnaoos MOHOKap60HOBbIX Kncnot

tO. He 3Hato A. HarpeBaHue KucnoTbl ¢ BOOOOTHUMaKWmMM cpeactesom b. Kucnota + cnvpt B.
XnopaHrngpug kucnotbl + NaOH . Conb + ranovaHblii ankun

L. HarpeBaHue amnaa ¢ BOLOOTHUMAOWMM CpeacTBoM + E. Conb + xnopaHrnapua KUcnotbl

11. C kakumu peareHTamm byneT pearnpoBatb TPUITUIAMUH:
HO. He 3Hato A. HNO2 B. NopataH B. HCI I". OumeTtunkeTtoH [. 3taHon
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12. Kakoli 13 peareHToB Npy B3aMMOL4ENCTBUN C PACTBOPOM CONM cheHunamasoHns obpasyet
XnopbeH30M NpK KOMHATHOW TeMnepaType:

0. He 3Hato A. CuCl B. HCI B. Xnopua meau(ll) I'. NaCl

13. Kakne aMMHOKM1CNOTbI 06pa3ytoT Npu TepMonn3e LUMKInYeckme ammabl (nak-tambl):
0. He 3Hato A. Hukakne B. AMuHoykcycHas B. 3-AMnHobytaHoBas M. 5-AMMHONEHTaHoBas

14. Kakne 13 coeanHeHnn He OatoT peakumnio cepedbpsiHoro sepkana:
tO. He 3Hato A. I'noko3a b. ManbTo3a B. ®pyktosa . Metunrnokosng . MaHHo3a E. Bece

7.1. OcHOBHas nuTteparypa:

1. PeyToB, O.A. OpraHuyeckas xumus. 1 4. [OnekTpoHHbI pecypc] : y4ebHuk / O.A. Peytos, A.J.
Kypu, K.I'. BytuH. ? SnekTpoH. gaH. ? M. : 'TlabopaTopus 3HaHuit' (paHee 'BHOM. JTabopaTopus
3HaHwui'), 2012. ? 568 c. ? Pexum goctyna: http://e.lanbook.com/books/element.php?pli_id=3152 ?
3arn. ¢ aKkpaHa.

2. PeytoB, O.A. OpraHuyeckas xmmus. 2 4. [9nekTpoHHbIA pecypc] : yuebHuk / O.A. PeyTos, A.J1.
Kypu, K.IN. ByTnH. ? 9nekTpoH. aaH. ? M. : 'JlabopaTopusi 3HaHuit' (paHee 'BUHOM. JlabopaTopus
3HaHu'), 2012. ? 624 c. ? Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=3153 ?
3arn. ¢ akpaHa.

3. PeytoB, O.A. OpraHuyeckas xumms. 3 4. [OnekTpoHHbI pecypc] : y4ebHuk / O.A. Peytos, A.J.
Kypu, K.IN. ByTnH. ? OnekTpoH. aaH. ? M. : 'TlabopaTopus 3HaHuit' (paHee 'BUHOM. Jlabopatopus
3HaHun'), 2012. ? 546 c. ? Pexxum goctyna: http://e.lanbook.com/books/element.php?pl1_id=3154 ?
3arn. ¢ aKkpaHa.

4. PeytoB, O.A. OpraHuyeckas xmmus. 4 4. [OnekTpoHHbI pecypc] : yuebHuk / O.A. PeyTos, A.J1.
Kypu, K.IN. ByTnH. ? 9nekTpoH. aaH. ? M. : 'JlabopaTopusi 3HaHuit' (paHee 'BUHOM. JlabopaTopus
3HaHu'), 2013. ? 728 c. ? Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=3155 ?
3arn. ¢ aKkpaHa.

5. PeytoB, O.A. OpraHuyeckas xmmums : B 4-X 4acTaX : y4eOHWK ONS CTYAEHTOB BbICIIMX Y4EOHbIX
3aBeneHuii, obyyarowmxca No HanpaeneHuto n cneumanbHoctn 'Xumms' / O. A. Peytos, A. J1. Kypu,
K. M. BytuH .? 5-e n3a. ? Mockea : BMUHOM. JTabopatopus 3HaHwuiA, 2014 .7 ; 22 c™ .? (Xumus) .?
ISBN 978-5-94774-611-2.4. 1 .7 [2014] .? 566, [1] C. : un.

6. PeyTtoB, O.A. OpraHunyeckas xumMmus : B 4-X 4acTsX : y4eOHMK 0151 CTYAEHTOB BbICLIMX Y4eOHbIX
3aBeneHuin, obyyatowmxcs No HanpaeneHuto 1 cneumanbHoctn 'Xumms' / O. A. Peytos, A. 1. Kypu,
K. M. BytuH .? 5-e n3a. ? Mockea : BUHOM. JlTabopatopus 3HaHwuiA, 2014 .7 ; 22 cM .? (Xumus) .?
ISBN 978-5-94774-611-2.4. 2.7 [2013] .? 622, [1] C. : un.

7. PeyToB, O.A. OpraHunyeckas xmMms : B 4-X 4acTsX : y4eOHMK ONS CTYAEHTOB BbICLIMX Y4EOHbIX
3aBeneHuii, obyyarowmxcs No HanpaeneHuto n cneumanbHoctn 'Xummns' / O. A. Peytos, A. J1. Kypu,
K. M. BytuH ; Mock. roc. yH-T um. M. B. JlomoHocosa .? Mocksa : BUHOM, JlabopaTtopust 3HaHuiA,
2014 .7 ; 22 .7 (Knaccuyeckuii yHnBepcmTeTckuii yuebHuk / pen. coset: B.A. CanoBHuumin [n op.])
H.3.72-eun3n. ?7[2014] .7 543, [1] c.

6. PeyTtoB, O.A. OpraHunyeckas xumMmst : B 4-X 4acTsX : y4eOHMK ONs1 CTYAEHTOB BbICWIMX Y4eOHbIX
3aBeneHuin, obyyatowmxcs No HanpaeneHuto 1 cneumanbHoctn 'Xumms' / O. A. Peytos, A. 1. Kypu,
K. M. BytuH ; Mock. roc. yH-T nm. M.B. JlomoHocoBa .? Mocksa : BMUHOM, Jlabopatopws 3HaHWiA,
2014 .7 ; 22 .? (Knaccuyeckuii yHnBepcuTeTckuin yuebHuk / pen. coset: B. A. CanoBHuuwii [n ap.])
M. 4.?7[2014] .7 722, [4] c.

9. WepbuHa A.3. OpraHuyeckas xmmms. OCHOBHOW KypcC.: Y4ebHMK [OnekTpoHHbI pecypc] / A.D.
LLepbuHa, J1.I'. MaTyceswny; MNoa pen. A.9. WepbuHebl. - M.: HAL, MH®PA-M; MH.: HoB. 3HaHue,
2013. - 808 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=415732
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10. Wabapos 0. C. OpraHuyeckas xmmus. [9NeKTPOoHHbIA pecypc] - 5-e nag., cTep. -
CaHkT-lMeTepbypr: NlaHb, 2011. 848 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037

11. CupoTkuH O. C. DBontoums Teopumn XmMmyeckoro ctpoeHus sewectsa A.M. Bytneposa B
YHUTAPHYKO TEOPUIO CTPOEH. XUMWY. COef. (OCH. eauH. XumMumn): MoHorpagoms [SneKTPOHHbIN pecypc]
/ O.C. CunpoTkuH. - M.: HAL MHDPA-M, 2013 - 247c.

Pexwum goctyna: http://znanium.com/bookread.php?book=420415

7.2. JlononHuTenbHasa nuteparypa:

1.Bboposnes, N.B. OpraHmnyeckas XuMns: TEPMUHbI U1 OCHOBHbIE PeakLuumn [DNEKTPOHHbIN pecypc] :
ydyebHoe nocobue. ? OnekTpoH. aaH. ? M. : 'TlabopaTopus 3HaHuit' (paHee 'BUHOM. JTabopatopus
3HaHuin'), 2013. ? 361 c. ? Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_id=4362 ?
3arn. ¢ aKkpaHa.

2.l0posckas, M.A. OCHOBbI OpraHN4Yeckon xmMmMmmn [ONeKTPoHHbIN pecypc] : yuebHoe nocobue / M.A.
tOposckas, A.B. KypknH. ? 9nekTpoH. aaH. ? M. : 'JlabopaTopusi 3HaHuit' (paHee 'BHOM.
Nabopatopus 3HaHwmiA'), 2012. ? 238 ¢. ? Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=3151 ? 3arn. c akpaHa.

3 MeaHoB B. . Opranuyeckas xumuns. Kpatkunii kypc: YyebHoe nocobue / B.I". MiBaHos, O.H. lesa. -
M.: KYPC: HAL MH®PA-M, 2015. - 222 c. Pexum goctyna:
http://znanium.com/bookread.php?book=459210

7.3. UHTEepHeT-pecypcChl:

Bukunenus - http://ru.wikipedia.org/wiki/OpraHnyeckas_xvmuns

OpraHunyeckas xumus - http://www.orgchemlab.com/

XuMuk - http://www.xumuk.ru/encyklopedia/2/3125.html

xumuns - http://cnit.ssau.ru/organics/chemi/index.htm

AnekTpoHHble Bubnuotekn MIY - http://www.chem.msu.ru/rus/teaching/org.html

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHve agncuunnuHbl "OpraHmnyeckas xumuns" npegnonaraeT UCNONb30BaHWE Cneayrolero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOI0 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/lOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHalbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beaANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymM MecToM npenoaasatens. lNpenoaasatens MMeET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/E C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KoprnopaTusHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke oCHaleHa WupPOoKOronOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NpPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoyatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3blKe BeaYLMX aMEePUKAHCKNX 1
€BPONenNCcKMX N3naTenbCTB, a Takke peikue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbIA JOCTYN K HE0OX0AUMbIM A1s
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ MCMNosib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTenbHbIX CTAHOAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U1 BKAOYaEeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEANnN, CAOBapU U CAPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme Maparennctea "MlaHb" , [OCTYN K KOTOPOW NPenoCTaBeH
ctyneHtam. 9bC MN3partenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCumMarbHOMy KONMMYECTBY MPOGUIbHbBIX HanpasneHnin ¢
cobnogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

YyebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bMbnnoTeyHom cucteme "KoHcynbTaHT cTyaeHTa" , OOCTYN K KOTOPOW NpenocTaBneH
cTyOeHTaM. OnekTpoHHas bubnmnoteyHas cuctema "KoHcynbTaHT cTyneHTa" npenoctaBnsiert
MONHOTEKCTOBbIV [OCTYN K COBPEMEHHOW Y4eOHO NMTepaType No OCHOBHbIM OUCLUMANHAM,
N3y4yaeMbiM B MEAMLMHCKMX By3ax (MpeacTaBneHbl N3aaHns Kak YncTo MegmumHCKoro npoduns, Tak
N MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OB5C npenocTtaBnseT By3y Hambonee nonHble
KOMMNNEeKTbl He0OX0AMMOW NuTepaTypbl B COOTBETCTBUM C TPEOOBAHUSIMU FOCY 0APCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOAEHMEM aBTOPCKMX N CMEXHbIX MPaB.

NabopatopHble paboTbl NPOBOAATCS B CNELMANN3NPOBAHHBIX NabopaTopusax OpraHNYeCcKon CUHTE3a,
KOTOpPble OCHALEHbl 3IEKTUBHON BbITSXHON CUCTEMON. [115 BbINONHEHMS OAHHOrO NpakTukyma
ncnonb3yeTcs cnenyrowas naboparopHas nocyna n 0bopynoBaHme: aNEKTPOHHbIE TEXHNYECKME U
aHanUTU4Yeckme BEChl, CyWnbHbIE WKadbl, pedpakToOMeTpbl, MacsiHble 1 BOLOCTPYNAHbIE HAHOCHI,
POTOPHbIE UCMAPUTENUN, MArHUTHbIE MEWaskn C HarpeBoM, MyNbTUMEONAHBIA NpoekTop, Y® namnsbl,
CTeKNsSHHAasa TepMoCcTorKas nocyna Ha wnudax, Mogenn Monekyn opraHMYecknx BewwecTs.
KomnbioTepHbI Knacc.

Mporpamma cocTtaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
cneumanbHocTn: 04.05.01 "®yHoameHTanbHas n npuknagHas xumMms" n cneunannaaumm
AHanutunyeckas Xumns .
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