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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 ,
Igor.Antipin@kpfu.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

JaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 53.65.3 NpodgeccroHanbHbIi" 0CHOBHOM
obpaszoBatenbHoi nporpammbl 020100.62 Xrumunsa n oTHocutcs K 6a3oBoii (06LwenpodeccroHanbHOR)
yactn. OcBauBaetcs Ha 3 Kypce, 5, 6 ceMecTpbl.

OucumnnnHa "OpraHnyeckas xumns" Bxoaut B pasgen b.3 "MpodeccrnoHanbHbln LnKn"v nsyyaetcs
ctynoeHTamm 3 kypca Xummnyeckoro nHctutyta um. A.M.Bytneposa KasaHckoro (MprnBonxckoro)
doefepanbHOro yHMBepcuTeTa B Te4eHme 2-X CEMeCTPOoB (612 4acoB) 1 BKNKOYAET NEKLUNOHHbINA KYpC
(88 yacos), nabopaTopHble (192 Yaca) n ceMnHapckme 3aHATUS (44 yaca) 1 caMOCTOSITENbHYIO
paboTy (216 yacos).

Lnsi n3y4eHns opraHN4eckom XMM1MN B yHUBEPCUTETE HEODXOAMMbI 3HaHUS B obnactu obueit n
HEeopraHN4YeCcKom XMMnn, PU3NKN, BbICIE MATEMATUKM, KBAHTOBON MEXAHMKN N XUMUW, a TaKXe
NPOX0XAEHNEe NPaKTUKM MO HEOPraHMYECKO N aHANIMTUYECKON XUMUIMN.

N3yveHne oncumnnuHbl "OpraHunyeckas xuMns" cosnaeTt TeopeTnyeckyto 6asy ons ycnewHoro
OCBOEHUS KaK psaa 0bwwmx (XMMms BbICOKOMONIEKYNSIPHBIX COeANHEHNI, N3bpaHHble rnaBbl
6roXnMUN, CTPOEHNE BELLECTBA, KOMNONAHAA XMMUS 1 T.4.), TaK U CneumanbHblX KYPCOoB.
TpeboBaHus K "BXOAHBIM" 3HAHWAM, YMEHWNSIM 1 TOTOBHOCTSAM 0Oy4atowerocs, HeobxoauMbIM Npu
OCBOEHWM avcumnnuHbl "OpraHnyeckas xumMms" n NpnobpeTeHHbIM B pe3ybTate 0CBOEHUS
npenwecTBYOWNX AUCLMUMINH (MOLYNER):

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

- CNOCOBHOCTL NPUMEHATb OCHOBHbIE 3aKOHbl XMW MPU pelleHn 3a0ay;
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- BllageHne HaBblkaMn XMMN4YeCKOro aKkcnepmnMmeHTa B obnactu XUMNWU;

- BNafeHne HaBblkaMun paboTbl Ha COBPEMEHHO y4ebHO-Hay4YHO annapaTtype npv NpoBeaeHm
XUMUYECKUNX SKCNEPUMEHTOB;

- BnafieHue criocobamm ohopMneHns 1 Metoaamm ob6paboTky pesynbTaTtoB 9KCNEepPMEHTOB.

OcBoeHue kypca "OpraHnyeckas xumus" HeobxoOMMO AN OCBOEHNS CNeayoLnX TEOPETNYECKMX
OMNCLMNANH: XMMNS BICOKOMONEKYNAPHbIX COEAMHEHWNA, XUMUyeckas TexHonorus, N3bpaHHbie
rnaebl 6uoxmmmmn, CTpoeHne BewecTsa, MeToabl 9NEMEHTOOPraHNYECKON XM B OPraHNYeCcKoM
cunHTese, OcHOBbl HaHOTexHonornn, CynpamonekynspHas xmMms, XnMms retepoLmKinyeckmx
coennHeHun, Knaccmnyeckme Metoabl OpraHnM4eckoro CUHTe3a, NeKTPOHHAs 1 NPOCTPaHCTBEHHAs
CTPYKTypa OpraHnyeckmx CoeIMHEeHWN; a Takxe cneunpakTukyma "®dusnyeckme metoapl
nccnenoBaHnsa opraHMyeckmx coeguHeHnn"

3. KomneteHuuu obyuaroLterocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka
LLinchp komneteHumu npuobpeTaeMon KOMMNeTeHL N
OK-6 MCNONb3yeT OCHOBHbIE 32KOHbI €CTECTBEHHOHAYYHbIX
(OBILEKyNbTYPHbIE OVCUUMNIMH B NPOIECCUOHANBHON AeATENbHOCTU, MPUMEHSET
KOMI'IeT)(;HLI,I/YI/I) MeTOoObl MaTeMaTUYECKOro aHann3a n MoLennpoBaHus,
TEOPETNYECKOro N 9KCNEePUMEHTaNbHOIroO NCCNefoBaHns
BnafeeT 0OCHoBaMu Teopun oyHOaMeHTasbHbIX pa3aenos
MK-2 XMMUK (Npexae BCero HeopraHM4eckom, aHannTUYeCKomn,
(npodheccunoHanbHble opraHnyeckomn, on3n4eckom, XMMnMn BbICOKOMONEKYNAPHbIX
KOMNeTeHLmm) COEOVHEHMNI, XMMMN BMONOrNYeckmx 06 HEKTOB, XMMNYECKON
TEXHONOrnn
MK-3 CMNOCOBHOCTBIO NMPVMEHSITb OCHOBHbIE 3aKOHbI XMW NPW
(npodheccunoHanbHbie 0bcyXaeHnN NoNyYeHHbIX Pe3ynbTaToB, B TOM YMCHe C
KOMNeTeHLmm) NpUBNEYEHNEM NHAPOPMALIMOHHbBIX 6a3 AaHHbIX
MNK-4 BnafeeT HaBblkamMy XMMUYECKOro 3KCNepuMeHTa, OCHOBHbIMM
(npodheccunoHanbHble CUHTETUYECKUMU U aHaNUTUYEeCKMMN METO4AMM NONy4YEeHUS 1
KOMNeTeHLmMm) nccnenoBaHUs XMMNUYECKMX BELWECTB U peakunii
MK-6 o -
BN T HaBblKaMu Tbl H BPEMEHHOW y4ebHO-Hay4HO
(MpocpeccmonantHbie anigeZT ae n 3n (F))sggeHI/II/IaXCI:/I?/II/IF?-IeeC?(I/IXOSKgI'I§6V|:)/|e|-?I'yOB °
KOMMeTeHUuW) patype npu np p
MK-9 BnageeTt metonamu 6e3onacHoro obpalleHnst ¢ XMMMYeCKMin
(npocheccunoHanbHble MaTepranamu ¢ y4eToM nx on3n4eCcKnx n XMMnM4eCckmnx CBOMCTB,
KOMNeTeHLmm) CNOCOBHOCTbLIO NMPOBOAUTL OLEHKY BO3MOXHbIX PUCKOB

B pe3ynbTate 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

Knaccugomkaumo 1 HOMEHKIaTypy opraHnyeckmnx COeOVHEeHNN, BaXHenlwne Knacchl opraHn4eckux
coeauHeHnn - CTpoeHue, cnocobbl nonyyeHuns, pmsmnyeckne n xmmmyeckmne CBOWCTBA, OCHOBHblE
TeopeTndeckmne rnpencrtasneHns B OpFaHI/IHeCKOVI XM, B3aMHblE NnpeBpaLlleHns Knaccos
opraHn4eckux coeauHeHNNn;

2. DONTXEH yMeTb:

BbIOENSATb N O4YULATb OpraHN4yeckmne CoeauHEHNs, ornpenensTb OCHOBHbIE KOHCTAHTbl OPraHN4yeCcKux
COeOVHEHUI, NPOBOANTb KAYECTBEHHbIN aHann3 OpraHNYecknx CoeANHEHNN; COCTaBNATb CXeMY
MHOrOCTaAMMHOro CUHTE3a HY>XXHOro npenapara v CMHTe3MpoBaTh ero no NMTepaTypHbIM MeToAnKam,
NoNMb30BaTbCs CMPaBOYHON, 0630PHO U MOHOFPagIUHECKOI NMTEepaTypoit B 06nacT opraHNYecKom
XMMnu;
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3. 0ONXeH BnageTb:

TeopeTnyecKUMn npeacTaBleHnsMyU OpraHn4eckon XMMmm, 3HaHMSMM 0 CocTaBe, CTPOEHUUN U
CBOICTBax OpraHN4eckunx BeLecTs - NpeacTaBmuTeneil OCHOBHbIX KNacCOB OpraHn4yeckumx
COeOVHEHWIA; HaBblkaMu 6e3onacHoin paboTbl C XMMUYECKON MOCYA0M N OPraHNYeCcKMMM BEWECTBAMM,
TEXHWKOW NPOBELEHNS 3KCNEPMMEHTA B NnabopaTopum OpraHn4eckoro CMHTeaa.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
MNPVMEHSATb CBOWN 3HAHUS HA NPaKTUKE NPU BbINONHEHUN KBANNOUKALMOHHOK paboThbl.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMNANHBI cocTaBnsieT 17 3a4eTHbix(ble) eanHuL(bl) 612 yaca(os).

dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMNNHBI 3a4€T N 9K3aMeH B 5 ceMecTpe; 3a4eT 1 9K3aMeH B
6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AoMnycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHON paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Henens WX TPYAO0EMKOCTb Tekywue copmbl
N| o Aweuwnel  CeMecTheuectpa (8 wacax) KoHTponS
Nex ImI'IpaKTm--lecKmeJ1a60parop|-u:|e
L 3aHATUSA pabotbi
Tema 1. OcHOBHble nomaiiuHee
1. |NOHATNSA OpraHNYecKom 5 1 4 0 7 3apaHve
XMMUK
Tema 2. PeakunoHHas
noMallHee
CNocobHOCTb
2. OpraHNYECKIX 5 2 2 0 10 3ajaHve
coeonHEeHN
Tema 3. HachblweHHble YCTHbIIA ONpoC
3. yrnesonoponbl 5 3 4 0 /
Tema 4. HenpepenbHble o
4. lyrnesomoponbl psna 5 4-5 4 0 7 yCTHBI onpoc
aTuneHa
Tema 5. Yrnesogoponbl o
5. |c AByMS ABONHbIMYK 5 5 2 0 7 yCTHBI orpoc
CBA35MU
noMallHee
6 Tema 6. AueTnneHosble 5 6-7 4 0 v 3apaHue
" lyrnesogopoapl YCTHbIA ONpPOC
- [Tema 7. Lnknnyeckne 5 7.8 4 0 v YCTHbI onpoc
" lyrnesogopoabl
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 8. Apomartnyeckne ggg:ﬁ;eee
8. |yrnesomoponbl 5 8-9 6 0 11 YCTHBIM OMpOC
Tema 9. NoTokoBas
g [KOHTpONbHas paboTta no 5 10 5 0 6 K(;%ngﬂbHaﬂ
" |reme "Yrnesomoponb!" P
Tewa 10. Aovaurce
10.{@anoreHnpon3BogHbIE 5 11-12 6 0 9 CTHBIZ ONDOC
yrneso4opoLoB y P
noMallHee
3apaHve
11.[Tema 11. CnnpThbl 5 13 4 0 11 YCTHBIV OMPOC
YCTHbI Onpoc
noMallHee
12.{Tema 12. ®eHonbl 5 14 2 0 9 sananmne
noMallHee
Tema 13. lNpocTbie 3apjaHue
13. agompbl S 15 2 0 9 YCTHbI ONpoC
Towa 14. fovalee
14.|KapboHunbHbIE 5 15-17 6 0 10 CTHBIN OMDOC
coeauHeHus y P
Tema 15. NoTokoBas
KOHTponbHas paboTa no KOHTpONbHas
15.[teme "CnunpThbl 1 5 17 2 0 0 paboTta
KapOOHWNbHbIE
coeanHeHns"
Tema 16. n- n noMallHee
HenpegesnbHble 3apaHve
16. KapOOHWNbHbIE 5 18 0 0 9 YCTHbIN ONpocC
coeauHeHus
Tema 18. nomatuiHee
OLHOOCHOBHbIE 3apaHve
18. KapOOHOBbIE KNCNOTbI 1 6 1-2 4 0 12 YCTHbIA ONpOC
NX NPON3BOAHbIE
Tema 19. nomailuHee
19. J1BYXOCHOBHbIE 1 6 3 5 0 v 3afiaHve
HenpegnenbHble YCTHbI ONpocC
KapbOOHOBbIE KNCNOTbI
Tema 20. NoTokoBas
50.[KOHTPONbHAS paboTta no 6 4 5 0 - Kggggg"b"'aﬂ
‘ITfeme "KapboHoBble P
Kucnotb!"
PervncrpaumnoHHblii Homep 73914 DAEKTPOHHEH
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ,D,ulc\:nuunnunbll CemecTp cemecTpa (B yacax) ‘{( ompﬁl ﬂp
oAyna Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
JomaliHee
Tema 21. 3agaHue
21. HutpocoeanHeHus 6 5 2 0 7 YCTHbI ONpocC
oomauiHee
22.[Tema 22. AMUHbI 6 6 2 0 8 ;ngat:'VlM%npoc
JomaluiHee
Tema 23. [1naso- n 3ajaHue
23. a30coeJNHeHns 6 7 2 0 7 YCTHbI ONpocC
Tema 24. OCHOBHble TBOpYECKOE
NCTOYHUKN
24. MHCPOPMALIMM 1O 6 8 2 0 7 3agaHune
OpraHn4eckomn XmMMmn
Tema 25. lNoTokoBas
o5 [KOHTPONbHAS paboTta no 6 9 5 0 - KC;I%LE(;HbHaH
‘[Teme "AMUHbI K P
anasocoegnHeHns"
YCTHbI ONpOC
Tema 26. OnTnyeckas gomauiHee
26. n3omepus 6 10 2 0 ° 3agaHue
Tema 27.
BudpyHkumoHanbHble ggz:ﬁ;: ©
27.|coeguHeHns. 6 11-12 4 0 12 CTHBIA OMDOC
'mopokcu-, anbaernno- y P
N KETOKNCNOThI
gomauiHee
28.|Tema 28. Yrnesompl 6 | 1314 | 4 0 12 ;i}ﬁfgﬂ%n 00
YCTHbI Onpoc
Tema 29. JoomaliHee
29. AMNHOKNCNOTBI 1 Benku 6 15 2 0 8 3agaHue
Tema 30. nomaiuHee
ApomaTunyeckue 3apaHve
30. reTepounknnyeckme 6 16-17 4 0 ’ YCTHbIA ONpOC
coegunHeHuns
Tema . UTorosas 5 0 0 0 ;Klﬁg:'e"'
doopma KOHTpons
Tema . NToroeas 6 0 0 0 ggig':e“
doopMa KOHTpOns
NToro 88 0 236
PernctpaunoHHbii Homep 73914 < ;;?{I;TEPPCSH’{T%%
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4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. OCHOBHbIe MOHATUSA OPraHN4YeCKOW XUMUU
neKumnoHHoe 3aHsiTne (4 yaca(os)):

MNpenMeT OpraHN4Yeckon XMMIMKN 1 CBA3b C APYrMMU XUMUYECKMMIU HayKamu, buonorvei, Me auumnHoON.
ChblpbeBble UCTOYHUKN OPraHM4yecKnx coeguHeHnin. 3HavyeHne coeanHeHnin yrnepona B
NPaKTUYECKOW AeSATENbHOCTU YeNoBeYecKoro obwecTtaa. PopMmMpoBaHME U OCHOBHbIE NONOXEHMWS
Teopun CTPOEHUS opraHnyeckux coegmHeHnin. CTpykTypHble npeacraeneHns Kynepa, Kekyne,
Teopus xummyeckoro ctpoeHus A.M.bytneposa. CTpykTypHble OOpMynbl Kak CpeacTBo
0TOOPaXEHNS CTPOEHMS OPraHNYeckux coeauHeHnii. isomepuns, romonorus, n3onorus.
CTpyKkTypHas usomMepusi u ee pasHoBnoHoCTU. NpocTpaHCcTBEHHAA N30MepUs: MOHATUS O
KOHdpurypaumm n koHgpopmauun. KoHopopmaunoHHbii aHanma. MonekynsipHble mogenu. Cnocobbl
N3006paxeHnst MPOCTPAHCTBEHHbIX CTPYKTYP (MPOEKLMOHHbIE chopMynbl Puwepa, HotomeHa 1 T.4.).

naboparopHas pabora (7 4aca(oB)):

TexHuka 6e3onacHocTu. BeogHas becena. 3HakoMcTBO ¢ npubopamu (y4ebHas cbopka-pasbopka).
KayecTBeHHbI aHanM3 opraHn4yecknx coeguHeHu.

Tema 2. PeakLMOHHasA CNOCOGHOCTb OpPraHMYEeCcCKMX coe aMHEHUN
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Xummnyeckas cBsi3b 1 peakumMoHHas CNoCOOHOCTb OPraHNYecknx CoeanHEHN XnMmyeckas CBa3b
Kak NposiBNeHne eaNHOro B3anMoOeNnCcTBMS B MONeEKyne. Tunbl XMMUYECKOM CBA3M: MOHHAS,
KOBaneHTHas, cemunonsipHas. HanpasneHHoOCTb cBA3u. MNpubnnxeHHble MateMaTnyeckne MeToabl
onMcaHms aNeKTPOHHOro CTPOEHMS MONIEKYN: METOL MonekynsipHbix opbutanei (MO JIKAO), meTton
BaneHTHbIx cBageit (BC) n Teopmsa pesoHaHca un ap. MonekynsipHble opbuTanu, cnocobbl nx
onncaHus: o- 1 Ti- CBA3K, baHaHOBbLIE? CBA3M; TOKANN30BaHHbIE U AenokannaosaHHble MO. [1Be
rPynmbl XapakTepucTUK 3NEKTPOHHOIO CTPOEHNS: SHEPreTu4yeckme U CBA3aHHbIe C pacnpeneneHem
9NEKTPOHHON NNOTHOCTU. DHEPreTUYeckne XxapakTepPUCTUKN: NONHAsA aHeprus obpa3oBaHns
MONeKynbl, NOTEHUMaNbHas NOBEPXHOCTb MOJNIEKYNbI; SHEPrUs CBA3M, MOTEHUMan noHmusauuu,
CPOACTBO K 9NEKTPOHY, aHeprusa rpaHnyHbix MO. XapakTepuctumkum, CBs3aHHble ¢ pacnpeneneHnem
9NIEKTPOHHOM MNOTHOCTU: 3(PAEKTUBHbBIA 3apsa Ha atoMe, AUMNOSbHbIA MOMEHT OTAESbHbIX CBA3EN Y
MOneKynbl B LenoM. Mmbpunansaums n rubpuaHoie opbutann. MpocTtble 1 KpaTHble cBA3N. Nx
onncaHve Ha OCHOBe npeacTaBneHnii 06 sp-, sp2 n sp3-rn?6pnansaummn. BaanmHoe BnvsiHne
atomoB B Monekyne. OCHOBHble NO?HATUS 06 9NEKTPOHHbIX dddpekTax. VIHAYKTUBHbIN adpdhekT u
appekT nong. ConpsxeHne n CBEPXCONPSXEHME (TMNEPKOHBIOraLms) n X onncaHne B pamkax
Teopun pe3oHaHca U MeToaa MonekynsipHbix opbutanein. PeakumMoHHas cnocobHOCTb OpraHnyYecKux
coeavHeHun. Knac?cndrkaumns opraHM4eckmnx peakLumin: peakunmn 3amelleHms, npucoeamn ?HeHns,
oTLWenneHns, LMKNONPUCOANHEHNS, OKUCINTENbHO-BOCTAHOBUTENbHbIE peakuumn 1
neperpynnupoBsku. MNoHATNE 0 MeXaHU3Me pe?akLMn: MPOMEXYTO4YHbIE YaCTULbI, NEPEXOAHOE
cocTosHue. KnuHetnye?ckuin n TepMoanHaMm4eckii KOHTPOnb. Tunbl pa3pbiBa XMMUYECKO CBA3N
(romonuTnyeckmin n reteponnTuyeckuin). lNpoueccol, NpoTekatowme ¢ CUHXPOHHbIM Pa3pbIBOM 1
obpa3zoBaHueM cBsizelr. [OMoreH?HbllA, reTeporeHHbI katanma. NpeactaBneHns 0 MeXAasHoOM 1
MEeTanNoKOMMNEKCHOM KaTtanmse.

naboparopHas pabora (10 4yaca(oB)):

MpocTas neperoHka MHAMBMOYaNbHOro BEWeCTBa.
Tema 3. HacblweHHble yrneBoaopoabl
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET
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["oMonoruyeckunin psag ankaHos, UX N30MepUs N HoOMeHKnatypa. AnkunbHble pagukansl. [NpupogHbie
NCTOYHMKN NapaduHoB. OCHOBHblE METOAbI CUHTE3A: TMAPMPOBaHNE HENPEOENbHbIX
yrnesogopoaoB, BOCCTAHOBMIEHME ranoreH- 1 KNCNopoacoaepXallmx coeauHeHnin, peakums Bropua,
nekapbokCcunMpoBaHme 1 SNeKTPonn3 conein kKapboHOBbIX KUCNOT. DNEKTPOHHOE CTPOEHNE ankaHoB
Ha OCHoBe npeacTaBneHunii 06 sp3-rmbpuansaumnn. OnvHol CBS3ei 1 BaneHTHbIE Yribl.
[MpocTpaHCTBEHHOE CTPOEHNE HACBIWEHHbIX YrNEBOAOPOO0B: KOHGOOPMaLUKM 1 (pakTopbl,
onpenensowme 0THOCUTENbHYO cTabunbHOCTb KOHGOPMEpPOoB. Pr3nyeckne CBOCTBa NapadgouHoOB
N UX 3aBMCUMOCTb OT OJIHbl U CTENEHW Pa3BETBNEHHOCTM YrNeBoAOPOAHON Luenu. XnMmnieckue
csorictBa. Peakumn, npoTtekarowme ¢ roMONMTUYECKUM pa3pbiBOM CBA3M. MexaHn3M LienHbIX
cB060OHO-paanKanbHbIX peakLmii 3aMelleHs B ankaHax (ranoreHuposaHme,
CYNbGPOXNOPUPOBaHNE, HUTPOBaHWE, okncneHne). CBoboaHbIe paamKanbl: Ka4eCTBEHHas TpakToBKa
NX CTPOEHMS Ha OCHOBE NMpeacTaBneHnii 06 sp2-rmbpuansaummn; akTopbl, onpeaensiowme
cTtabunbHOCTb cBOBOAHBIX paankanos. CBsS3b Mex Oy CTabunbHOCTbIO U CENEKTUBHOCTLIO B
peakumsx cBo60AHO-paaNKanbHOro 3aMeLLEHNS.

naboparopHas pabora (7 4aca(oB)):

[MeperoHka ¢ napom.

Tema 4. HenpepenbHble yrnesonopoabl psaa aTuneHa
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

["lomonorunyeckun pag ankeHos, Ux n3omMepus, HomeHknatypa. [fleomeTpuyeckas (Unc-, TpaHc-)
n3omepus. OnncaHne aneKTPOHHOro CTPOEHUS ankeHOB B TEPMUHAX NOKANN30BaHHbIX O- U T
-MOnekynspHbix opbutaneii. Cnocobbl 06pa3oBaHns ABOVHOW CBS3MW: AerMApUPOBaHNE ankaHos u
NPOMbILWAEHHOE NOoNy4YeHne onedrHOB NyTeM TEPMUYECKNX MPEBPALLEHNI HACBIWEHHbIX
yrnesofoponoB (KPEKWUHr), YaCTUYHOE rmapupoBaHne TPOMHOM CBA3U, AernaporanoreHnpoBaHme,
nerngparaums (npaswno 3arnuesa), geranoreHMpoBaHne, TepMmyeckoe pasnoxeHne 4eTBepTUYHbIX
aMMOHIMEBbLIX OCHOBaHMI (peakuns Modomana). OTHoCcUTENBHAS CTaBUNBHOCTb CTPYKTYPHbIX 1
reoMeTpryeckmx N3oMepoB 0N1edoHOB 1 nX naomepmsaums. OCHOBHbIE TUMbl MEXAHNU3MOB B
XMMUYECKMX NpeBpaLleHmnsax ankeHos. Peakumm anekTpounbHOro npucoeanHeHns KUCnor,
ranoreHoBo4opoa0B, BOAbI, ranoreHoB. Perno- n ctepeocenekTnBHOCTb SNeKTPOOUIbHOro
npucoeguHeHns. lNMpasuno MapkoBHUKOBA 1 €ro nHTepnpeTaumns ¢ NO3NLUIA SNEKTPOHHbIX
90EKTOB 3aMECTUTENEN W UX BINSIHAS HA OTHOCUTENbHYIO CTabUNbHOCTb M30OMEPHbIX
KapbkaTnoHoB. KapbkaTnoHbl, NX 3NEKTPOHHOE CTPOEHME (Sp2-rmbpransauns). Peakumm
panvkanbHoro npucoeanHeHus. MNepekncHolii agogoekT (Kapawa-Mario) n obpalweHre opueHTauum
npucoeauHeHNs ranoreHoBOAOPOA0B Kak pe3ynbTaT U3MEHEHNS MexaHm3Ma peakumm.
KoopamHaums onetprHoB ¢ nepexoaHbiM1 MeTannamm, obpasoBaHme Tt -KOMMIEKCOB.
M'mopobopupoBaHne 1 kaTanuTnieckoe ruapmpoBaHune. OKUCIMTENbHbIE PeaKLNK:
3MNOKCUAMPOBaHUE, UUC-, TPAHC-TMAPOKCUIMPOBaHME, 030HONN3, OKUCIINTENIbHOE pacLiennieHune.
KatnoHHas, ceobogHopaaukanbHas 1 KOOpAMHALMOHHAS NONMMEPU3aLms ankeHos,
Tenomepusaums. Peakumm ankeHoB rno annnnbHOMY MOMOXEHWUIO: rafionanpoBaHme, OKUCeHne.
AnnunbHas T-aneKTPoHHas cUcTema, p,m-ConpsiXeHune, Ka4eCTBEHHOE onncaHne xapakrepa
pacnpeneneHns aneKTPOHHOM NAIOTHOCTN B TEPMUHAX TEOPUN Pe30HaHCa B anfnibHbIX KATUOHE,
paguvkane u aH1oHe.

naboparopHas pabora (7 4aca(oB)):

[MNeperoHka nHAnBMAOYyanbHOro BEWEeCTBa Nog BakyyMoMm
Tema 5. YrneBoaopoabl C ABYMSA ABOMHbIMU CBA3AMMU
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Knaccudpmkauns, nsomepus n HoMeHknatypa. OneKTpoOHHOE CTPOEHUE CONPSAXEHHbIX ANEHOB:

T, TT-CONPSXeHNe, NPeacTaBneHns O 0eNokanM30BaHHbIX TI-MONEKYNSPHbIX opbutansx. BaxHenwne
1,3-aMeHbl (byTagmeH, N30NpeH) 1 cnocobbl X MNOyYEeHNS peakumMaMm OernapupoBaHms,
OernapoxnopupoBaHns u gernaparaumm. XmMmyeckrue CBOMCTBA: KaTanMTuyeckoe ruapuposaHue,
9NeKTPOOUNbHOE NMPUCOEeAMHEHME ranoreHoB 1 ranoreHoBoA0OPOL0B N HanpasneHe
NPUCOeONHEHNS B YCNOBUSX KUHETUYECKOrO M TePMOAUHAMNYECKOro KOHTpons (1,2- n
1,4-npucoenunHerne). [lneHosbi cuHTE3. Liknoonuromepusauuns. NonnMmepnsaunsa oMeHOB U ee
TEXHUYeCKoe 3Ha4veHue. [NpupoaHbIA N CUHTETUYECKUIA KaydyK, CTepeoperynspHblie NonnMepsbl,
ByNKaHU3aums kaydyka. KyMmyneHbl: SneKTPpOHHOE 1 NPOCTPaHCTBEHHOE CTPOEHNE KyMYNeHOB Ha
OCHOBe npeacTasneHns 06 sp-rmbpransaumm. XMMnM4eckne CBOMCTBa: BOCCTaHOB/IEHNE,
rmoparaums, gumepmnsaumns, naoMepusaums.
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naboparopHas pabora (7 4aca(oB)):
dpakuMOoHHas neperoHka CMecu pacTeopuTene
Tema 6. AueTuneHoBble yrnesonopoabl
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

N3omepusa n HomeHknatypa. MonekynsapHo-opbutanbHOe onMcaHne TPOMHON CBA3M,
sp-rmbpuamnsaums. Metoaobl 06pa3oBaHUs TPOMHOW CBSI3W, OCHOBaHHbIE HA peakLmsix
aerngporanoreHnpoBanns. KapbuaHblil 1 MTMPONNTUYECKNIA METOAbI CUHTE3a aueTueHa.
[Mony4yeHne roMonoroe aueTuneHa ankunmpoBaHneM aLetTuneHngos. XvMmyeckme CBONCTea
ankMHOB: KaTanMTu4eckoe rmapupoBaHne, rmagparaumns (peakumus Kyyeposa), kapbokcunmpoBaHue,
NPUCOenMHEHME CNNPTOB, KAPOOHOBBLIX KNCNOT, rafioreHoB, ranoreHoBOA0POA0B. DNEKTPOUIbHbIN
N HyKNeoWbHbIA MEXaHN3Mbl NPUCOeaNHEHNS. [JuMepunsauns n LMKNooNMromepuaaumns ankMHoBs.
OkuncnutensbHble NpeBpalleHns aueTnneHoB. KNCNOoTHbIe CBOMCTBA ankmMHOB-1, aueTuneHmabl
MeTansos.

naboparopHas pabora (7 4aca(oB)):
[Mepekpuctannnzaums TBepaoro BewecTsa.
Tema 7. LUuknnyeckune yrnesonoponbl
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

Knaccudpmkaums, HomeHknatypa n cTpyktypHas nsomepus. OTHocuTenbHas yCTOMYNBOCTb LIMKIOB,
ee aHannM3 Ha OCHOBEe NpeaCcTaBNeHU 0 Pa3NNYHbIX TUMAaX HANPSXEHWUA: YrnoBOE U TOPCUOHHOE.
"eomeTpuyeckas nsomepus. [NpocTpaHCTBEHHOE CTPOEHME Manbix U cpedHux umnknos (C3- C6).
KoHghopmaumm umknorekcaHa (Kpecno, BaHHa, TBMUCT) U ero Npon3BOOHbIX, 3KBaTOpUasbHble 1
akcuanbHble cBsi3n. OCOBEHHOCTM NPOCTPAHCTBEHHOIO U 3NEKTPOHHOrO CTPOEHNS
LMKIonponaHoBoro konbua. CuHTeTYeckme MeToabl NOCTPOEHUS HACBIWEHHbIX LIK/OB:
LUMKNM3aums auranoreHankaHos no peakumm Biopua, peakumm LMKIONpUCOeaMHEHNS,
rmopyvpoBaHMe apoMaTnUyYeckrx yrneBofoponoB. XMMmnYeckme CBoMCTBa LmknobytaHa,
LMKIIONeHTaHa, uuknorekcaHa. Peakunn ceobonHopanmkanbHoro 3ameleHus. MNMposisneHne
0COBEHHOCTEN CTPOEHMS LIMKIONPOMNaHa B ero XMMMYeCcKnx CBoMcTBax. Peakunm npucoeanHeHms.
BaaumHble nepexobl UMKNoB. [onMumknnyeckme HacblWeHHble YrneBoaopoabl. Tunbl
OULIMKNINYECKUX CUCTEM: COEAMHEHUS C 3ONNPOBAHHBIMK LUKNAMK, CMMPaHOBbIE,
KOHOEHCUPOBAaHHbIE N MOCTUKOBbIE CUCTEMbI. KapkacHble CoeMHEeHNs, afaMaHTaH.

naboparopHas paborta (7 4aca(oB)):

KonoHo4Has xpomartorpadoums. ToHKoCnonHas xpomaTorpadus.
Tema 8. ApomaTtuueckue yrnesonoponbl

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

KETPOHHBH
B_EPCHTET
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BeHson n ero romonoru, n3omepus, HomeHknatypa. lpoTneopeyre mexay oopmMasnbHON
HEeHacCbIWEHHOCTbIO BEH30MbHOr0 KoMbLa U XMMUYECKMMM CBOMCTBaMy BeH3ona: OTHOCUTENbHAS
YCTOMYMBOCTb K OKUCNEHWNIO, CKITOHHOCTb K peakUMsM 3aMeLLeHNs, TEPMOXUMUS TMOPUPOBaHNS.
dopmynbl Kekyne, Obtoapa, JlaneHbypra. CoBpeMeHHble npeactaBneHnst 06 aneKTpoHHOM
cTpoeHun 6eH3ona. ApoMaTUYHOCTb, ee npuaHaku. MNpaeuno Xokkens. HebeHsonaHble
apomartmyeckmne CUCTEMbI; LMKTONPONEHUbHbIA N LUKNIOrenTaTpUeHWNbHbIA KATUOHbI,
LUUKNOMNEHTaANEHWUNbHBIA aHWOH, NATUYNIEHHbIE reTepounknbl. Peakunm apomatmnyeckoro
3NEeKTPOUNBHOrO 3aMeLLEHUS: M30?TOMNHbIA 0OMEH, CyNnbgOUPOBaHNE, HATPOBaHNKE,
ranouaovmpoBaHue, ankunmposaHue, auunmposaHme. MexaHuam peakumu: T- U 6-KOM?nnekchl.
[MpOTOHHbIE KNCNOThI 1 KUCNOTbI JIblOMCa Kak KatannsaTtopbl 3NeKTPOUIbHOro 3amelleHns.
BnunsiHne 3amectuteneit B 6eH30/1bHOM KOJbLE HA M3OMEPHbI COCTaB NPOAYKTOB U CKOPOCTb
peakuun. Npa?suna opueHtaummn. Peakunm pagnukanbHOro 3aMelleHns n npucoeamHe ?Hus.
Anknn6eH30sbl. Cnocobbl NOy4eHMs C NCMONb30BaAHWEM PeakLUuii ankUnnMpoBaHns,
Biopua-ButTtura. Peakumm anektpodonnbHOro 3a?melleHnst B 6eH30/bHOM KonbLe. Peakuun
panvkanbHoro 3amelleHunst B 60koBoii Lenu, 6eHannbHas mn-cuctema. OTHocUTENbHANA
yCTOM?4MBOCTb 6EH3MNBbHOMO paaukana. OKUcnMTenbHble NpeBpalleHnst ankunbeH30n0B, peakuum
nernapuposaHns (MPOMbIWAEHHbIR CMHTE3 cTu?pona). AudeHnn- n TpudpeHnnMeTaHbl, UX CUHTE3
peakunein Ppuaensi-Kpadptca, BoccTaHOBNEHNEM Tprapun-kapbrHoNoB 1 ranoreHnnos. KucnotHole
CBOIiCTBa yrnesonopoaos, wkana CH-knucnotHocTu. Mpr?4nHbl NOBbILWEHHOW CTabUNbHOCTH
KapbaHNOoHOB, KapbKaTMOHOB 1 paankanos, obpasylowmxcs n3 nonvapunmetaHos. Kpacutenu
TpudoeHnnMeTaHoBoro psaaa. AudeHnn, ero anekTpoHHas u NPoOCTPaHCTBEHHAs CTPYKTypa.
Peakuuun anekTpodonnbHOro 3amelleHns, OPUEeHTUPYOWNA 3MEKT B 3TUX peakLusx.
KoHoeHcnpoBaHHbIe apoMaTuyeckme cuctemMol. HadptanmH, aHTpa?ueH, doeHaHTpeH. 3omepus
HOMEHKnaTypa ux NPOn3BOAHbIX. DNEe?KTPOHHOE CTPOEHNE U apoMaTUYHOCTb. Peakuun
9NEKTPOOUNBHOrO 3aMeLLeHNs U NpucoeanHeHns. 'mopnpoBaHue N OKUCEHNE KOHOEHCUPOBaHHbIX
apomartmyeckmnx cuctemM. AHTpaueH B JUEHOBOM CUHTESE.

naboparopHas pabora (11 yaca(oB)):

Peakuun aumnupoBaHns. CMHTE3 auetaHunnaa, acnvpuHa.

Tema 9. NMoTokoBasi KOHTpONbHas pabota no Teme "Yrnesomoponbi”
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

KoHTponbHas pabota

naboparopHas pabora (6 4aca(oB)):

AbcontoTMpoBaHNe pacTBOPUTENS.

Tema 10. ManoreHnpou3sBoaHbIE YrNEeBOAOPOOOB

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

MoHoranoreHonpon3BoaHbIE anndaTnyecknx yrnesoaoponos, UX N30OMEPUS U HOMEHKNaTypa.
Cnocobbl obpa3oBaHms cBa3u C-Hal: 3amelweHne atoma BOAOpOAa U r’MAPOKCUIIbHONM rpynmbl,
peakunmn NpUCcoeanHEHns rno KpaTHbIM CBA3SM. XMMNYECKME CBOMCTBA: HYKNEOUTbHOE 3aMeLLEeHne
aTOMOB ranoreHosB, npeacraeneHms o mexaHmamax SN1, SN2. Peakuum oTwenneHuns, npasuno
3anuesa. BnusaHue pasnuyHbix (pakTopoB (NMpupoaa 1 KOHUEHTpauns Hykneogmna n 0CHOBaHUS,
CTPOEHME ankunranoreHnna, Nnpupoaa pacTBOpUTENein) Ha peakLMOHHY CNOCOBHOCTb
ranoreHankaHoB 1 y4eT aTnx oakTopoB B NiaHMpoBaHUKM cuHTe30B. KomnnekcoobpasoBaHue
ranoreHankaHoB C MOHaMM MeTannoB K kucnotamm Jlbtonca. Boccta?HoBNEHNE ranoreHankaHos
BOAOPOLOM 1 MOAUCTBIM BOLOPOAOM. B3a?vmoneicteme ¢ metannamu: obpasoBaHue
MeTannopraHnyecknx cCoeanHeHnn, peakums Biopua. ManoreHonpon3sogHble HENPEOENbHbIX
yrnesonoponos. CoeanHeHNs C NOBbLIWEHHOW NOABMXHOCTBIO ranoreHa - anaunranoreHnabl.
AnnunbHbIR KaTUOH. CoeanHEHNs C NOHUXEHHON NOABUXHOCTBIO ra?noreHa - BUHUAranoreHnabl.
[MpUYMHbBI NOHMXEHHOM NOABUXHOCTU. Peakumnsa nonmMmepmnsaumm, noaMMepbl Ha OCHOBE
ranoreHonpPon3BOaHbIX 3TUNeHa. ApoMaTnyeckme ranoreHonpon3soaHbie. Cnocobbl NonyyYeHns:
ranoreHMpoBaHne apoMaTn4ecKmnx yrneBoLopoaoB, PasnoxeHne co?nemn anasoHms (peakumm
3aHgmeliepa, WnmaHa). Peakunn 3amele?Hns ranoreHa B apoMaTtn4yeckoM KonbLe 1 B 6BOKOBOIA
uenn. beHannbHbIA KaTUOH, NPUYMHBI €ro NOBbLIWEHHOW cTabunbHocTy. LderngpobeHson.
BaanmopencTeue apunranoreHnooB ¢ MeTannamum: Nony?4eHmne MetannoopraHnyeckmnx coeamHeHnn,
anapunos. Peakuumn snekTpodounbHOro 3amelleHns. BnvsHme ranoreHoB (kak 3amectutenem) Ha
OPWEHTALMIO U CKOPOCTb B3ammoaencTeus. u- n tpudoeHunxnopmetansl. CtabunbHble cBOOOAHbIE
pagukanbl 1 kKapbkaTUOHbI.

PervncrpaumnoHHblii Homep 73914 DAEKTPOHHEH
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naboparopHas pabora (9 yaca(oB)):

Peakuun HykneounbHOro 3amelleHns B anugpatnyeckom psay. CuHtes bpomankaHa
(aTunbpommuaa, nsonponunbpo-muaa, bytnnbpommnaa, n3obytTunbpomMmnaa)

Tema 11. CnupTthbl
neKkumnoHHoe 3aHsitne (4 yaca(os)):

OpnHoaTOMHbIE HacblweHHble cnupThl. I3oMepus, knaccudgomkaums, HoMmeHknatypa. Metoabl
CUHTE3a: NpUcoeanHeHne Boabl K ABOVHOM CBA3N, rmaponms cea3n C-Hal, BocctaHoBneHue
KapOOHMNBbHOW 1 KapOOKCUNBHOM Py, CUHTE3bl C UCMONb30BAHNEM METaNNoPraHNYecKunx
coeauHeHunin. dnekTpoHHoe ctpoeHue O-H cesa3n. BooopoaHas cBs3b B CNUpTax U ee NposiBNeHME B
CrneKTpanbHbIX XapakTeprucTn?kax n onanyecknx CBoMCTBax. XMMMYeCcKne CBOMCTBa:
KMCNOTHO-OCHOBHbIE CBOMCTBA, NONyYEeHNe ankoronsaToB U UX UCNOSIb30BaHME B OPraHN4eCKOM
CUHTE3e, 3aMelleHne rmapoKCUNbHOM rpynnbl, Aernapartaums. 9punpoobpasoBaHme: NpocTble U
CNOXHble agompbl. MpucoennHeHne cnupToBs K auetnneHam. OKMcneHme n gernapupoBaHmne
cnnpTtoB. MHoroatomMHble cnupThl. MNrMkonn, cnocobbl X NonyyYeHns. Xn?Mmyeckne CBOMCTBA:
OKMWCNEeHne AOOHON KUCNOTOW, B3anMoaencteme ¢ 60pHOM KNCNOTON, MpeBpalleHne B a-OK1UCH,
aerngparaums, NMHakonnHoBas neperpynnmpoeka. MuuepuH: obpasoBaHme KOMNNeK?coB ¢
NoHaMun MeTannos, gerngparaums. HenpenenbHole cnupTol. [1peacrtaBneHns o CBONCTBax
BMHMNOBOroO CNNpTa, KETO-eHONbHAsA TayToMepus. BuHnnosble adompbl U MX NONMMepu3auns.
AnnunoBblin cnupT. MeToabl CUHTE3a, OCHOBaHHbIE HA MCNONb30BaHMK nponuneHa. OcobeHHOCTH
XMIMMYECKOro nosene?Hns, CBA3aHHble C annbHbIM NONOXEHNEM rMAPOKCUNBHOM rpynmnbl.
BeH3nnoBbIi cnnpT, On- U TPUEHNNKapPOHON, MPUYNHBI NOBbLIWEHHOW MOABUXHOCTN
rMAOPOKCUNBHOW rpynnbl.

naboparopHas pabora (11 yaca(oB)):
CVHTE3 CNoXHOro agoupa .

Tema 12. dPeHONbI

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

CtpoeHne, nsomepus, HomeHknatypa. Cnocobel BBEAEHNS MO ?POKCUNIBHONA rpynbl B
apomaTnyeckoe 4po: Weno4yHoe nnasneHne conen CynbgoKNCcnoT, rmaponn3 apunranoreHmaos,
3aMeHa aMMHO?rpynnbl Ha FTMAPOKCU YEPE3 CONU ANA30HMS, KYMUNbHBIA CNnocob nonyyeHns
goeHona. KncnoTHo-oCHOBHbIE CBOMCTBA (PeHONOB. [MpryrHbI NOBbIWEHHOW KUCIOTHOCTU (PEHONOB
N0 CPaBHEHWIO C annudpaTnyeckmmMm cnupTamu, BinsHNe 3amectutenein. ObpasoBaHne PeHONSTOB,
NPOCTbIX N CNOX?HbIX 3CpNpPOB. Peakumn anekTpopunbHOro 3aMelleHns: ranongnposaHume,
HWTPOBaHWeE, ankMnMpoBaHue 1 aumnmposaHue. Meperpynnmpo?Bka CNoXHbIX 3UPOB Kak crnocod
aunnmnpoBaHms no konbuy (peakums ®puca). KoHoeHcaums dpeHonos ¢ kapboKCUIbHbIMY
coeVHeHUaAMM, goeHon-chopmanbaernaHbie cMonbl. Peakumm anekTpounbHOro 3a?mMelleHuns,
XapakTepHble O5151 OeHON0B U PEHONSATOB Kak apoMaTny4ec?kmx COeANHEHUIN C MOBbILWEHHOMN
aKTMBHOCTbIO: KAPOOKCUNMPOBAHME, HUTPO3UPOBAHKE, a30co4eTaHne, KapboHUIMpPoBaHME.
'mopvpoBaHue n okmcneHne coeHonos. CTabunbHble PEHOKCUbHbIE paanKanbl, MPUMEHEHNE
CTEPUYECKN 3arpyXeHHbIX (PEeHONOB B Ka4eCTBe aHTMOKCUAAHTOB. MHOroaTtoMHble (peHonbI:
NNPOKaTEXWNH, PE30PUMH, TMAPOXUHOH, NMPorannon. XuMmyeckne CBONCTBa: dNeKTpodunbHOe
3aMmelleHne, peakunm oKUCNEHNS.

naboparopHas pabora (9 yaca(oB)):
Peakumns okucneHns (CMHTE3 aueToHa)
Tema 13. MNMpocTbie achupbl
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Knaccudpmkaums, HomeHknatypa. Auankunosbie acpupbl. MeTobl CMHTE3A: AeruapaTauns CnMpTos,
peakuuns BunbsimcoHa, npucoean?HeHne cnmpToBs K onedomHam. PacwenneHve npocToi agopHoi
cBa3n (rnaponus). Baanmopenctane achpoB ¢ NPOTOHHBLIMK KCnOTamm 1 kucnotamu Jlsronca.
Adpmpartbl. a-Okncn. MeToabl NPOMbIWAEHHOrO 1 NabopaTopHOro NOAyYEeHMsS OKCUPAHOBOro KONbLA.
XvMunyeckne CBOMCTBA: B3aMMOAENCTBIE C rafioreHoBOAOPOAAMM, BOLOW, CNpTamMm, aMMUakoM,
MarHukopraHN4eCKUMm CoeLNHEHNSMUA.

naboparopHas pabora (9 4aca(oB)):
Peakuunsa BocctaHOBNEHNS (CUHTE3 aHUNMHA)
Tema 14. Kap60oHUNbHbIE COeANHEHUS

KETPOHHBH
B_EPCHTET
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Knaccudpukaums n HomeHknatypa. Cnocobbl 0bpa3oBaHms kap?b60HUNbHOK rpynmnbl:
KaTanuTu4yeckoe OKUCNEeHne ankaHoB, ankeHoB 1 ankmnapoMaTnyeckmx yrnesoaopoaos,
OKCO-CUHTE3, ruaparaums ankMHoB, rMApPONN3 reM-amranoreHnpon3BoaHbIX, OKUCNEHNE 1
ne?rnppuposaHme cnuptoB. CMHTE3 anbaernaoB 1 KETOHOB U3 KAapPOOHOBbLIX KMCNIOT U X
NPON3BOOHbIX: BOCCTAHOBNEHME ranoreHaHrmapuaos, B3aMMo4eNCTBME C METANNOPraHNYeCKMMN
COeaNHEHNSMU, MPONM3 coneli KapboHOBbLIX KMCNOT. [NonyyeHne apoMaTUYeCKnX OKCO-CoeaNHEHNIA
peakumnei aunnmpoBaHns. NeKTPOHHOE CTPpoeHMEe KapboHUNBHOW rpynnbl, pacnpeneneHue
9NEKTPOHHOM NAOTHOCTU B HER. XMMNYeCcKne CBOMCTBA. Peakumm HyKNneogunbHOro NpucoeanHeHns.
B3anmopelicTBre ¢ reTepoatoMHbIMK HyKieodbmnamn: NnpucoeanHeHne Boabl, CNMpToB, bucynbgunTa
Ha?Tpus, NATUXNOPUCTOro goocdopa. MexaHnam aTmx peakunin, KUCNOT?HblA U1 OCHOBHOW KaTanus.
B3anmopelictere ¢ N-Hykneodomnamm: o6pa3oBaHne OKCMMOB, N'MApPa30HOB, Peakuun ¢ NepBrUYHbIMA
(obpa?3oBaHne ocHoBaHwii WWndodoa) n BTOpMYHbIMK (0Bpa3oBaHne eHaMMHOB U aMUHaneit)
amunHamun. Peakumn ¢ C-Hykneodgomnamum: NpucoeanHeHne CUHUbHON KUCNOTbI,
MeTannopraHnyeckmnx coegmHeHnn. Keto-eHonbHas TayToMepus U CBSA3aHHbIE C HEW CBONCTBA
Ka?pbOoHWNbHbBIX COeANHEHWIA: ranoreHNpPoBaHne 1 ranogopPMHOE paclien?neHve, ankunmpoBaHme.
AnbOo0NbHO-KPOTOHOBAS KOHOEHCALMS, €€ MEXaHWU3M B YCNOBMAX KUCNOTHONO U OCHOBHOIO
katanmaa. KoHgeH?caumnm KapboHWNbHbIX COEANHEHWUIA C COEANHEHNSIMA, COAEPXALLUMM aKTUBHYIO
METUNEHOBYIO rpynny. Peakumn okucneHns anbaernnos v KeToHos (npaswuno Monosa).
KaTtanntuyeckoe ruaopvpoBaHne kapboHUIbHbIX COeaMHEHWIA, BOCCTA?HOB/IEHNE KOMMIEKCHBIMU
rmaopuoamm Metannos, CNUpTamMn B NPUCYT?CTBMW ankoronsToB antOMUHUS, LUHKOM B CONSIHOW
Kucnote. Boccta?HoBneHne KeTOHOB MeTannamm ¢ 06pasoBaHNEM METANNKETUIOB U MMHAKOHOB.
OkncnuTenbHO-BOCCTAaHOBUTENbHBbIE peakuumn: KaHHuuappo, TuweHko. beH3onHoBas KoHaeHcauus.
Peakuuun anekTpodonnbHOro 3a?mMelleHns B apoMaTuyeckmnx anbaermnaax n KeToHax.
LrkapboHunbHble coenmHeHmns. Knaccudpmkaums, HomeHknatypa. MeTtonobl CMHTE3a, 0C?HOBaHHbIE
Ha peakumsx okmcneHms n kongeHcauumn (Knsiiser). B-ykapboHunbHble COeaNHEHMS:
KeTo-eHoNbHas TayToOMepusl, ankunn?poBaHune, 0bpasoBaHne xenaTHbIX KOMMIEKCOB C MOHAMU
meTannoB. HenpenenbHble KapboHUIbHbIE COEANHEHUS, NX Knaccudomkaums. a, B -HenpeaenbHble
anbgernabl n KeToHbl. MeToabl CUHTE3a: OKU?CNeHne onegoMHOB B aniuibHOE NOIOXEHME U
CMMPTOB aNNUIbHOMO TMNa, KPOTOHOBAS KOHAEHcaUNs KapOOHUNbHbIX COeANHEHWNA. DNEeKT?POHHOE
CTPOEHME: CONPSXEHNE TI-CBA3EN, pacrnpeneneHmne m-a/1eKTPOHHON NAOTHOCTU. XUMMYeckme
cBoricTBa. Peakummn npucoenmHe?Hus BoAbl, CNMPTOB, ranoreHoBOAOPOAOB, bucynbdunta HaTpus,
ammumaka, HCN, MmeTannopraHm4yeckmx CoegUHEeHN.

naboparopHas pabora (10 yaca(oB)):

Peakumns HutpoBaHus. (CuHTE3 HUTPOOEH30Na, HUTPOALETaHMINAA)

Tema 15. NoToKkOBasi KOHTPONbHas paboTta nNo Teme "CnUpPTbl U KAPOOHUNbHbIE COeANHEeHUs"
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

KoHTponbHas paboTta

Tema 16. Ou- n HenpepenbHble KAPOOHUNbHBbIE COeANHEHUS

naboparopHasi paborta (9 4aca(oB)):

AHanua gyHKUMOHanbHbIX rpynn. Coaya ot4eta no NpakTukyMmy.

Tema 18. OnHOOCHOBHbIE KAapOOHOBbIE KUCNOTbI U UX NPOU3BOAHbIE

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET
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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)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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
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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 "AMMHBI U ANA30COEAVNHEHUS
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
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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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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 Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;;‘;‘::;gﬁgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYL,EHTOB P
noaroToBKa
Towa 13,1 ovawrero |2 e
13 |Tema 13. MpocTble 5 15 |sananus
Spupbl noaroToeka K
VCTHOMY ONPOCY 4 YCTHbI onpoc
noaroToBKa
noMallHee
mMalHer 4
Tema 14. JoMallHero 3anaHme
14.|KapboHUnbHbIe 5 15-17 [3adaHus
coegunHeHuns noaroToBka K .
ynggMS or?pocy 9 YCTHbIA ONpOC
Tema 15. NoTokoBas
KOHTpOnbHas paboTa no NoaroToBka K
15.[teme "CnnpTbl 1 5 17 |KOHTpOnbHOM 6 KOHTPONbHAaA
P paboTta
KapboHUbHbIE pabote
coeanHeHns"
noaroToBka
Tema 16. On- n ﬂOﬂaMHeFO 5 JoMallHee
HenpegnenbHble 3apaHve
16. KapOOHWNbHbIE 5 18 [sananvi
NnoaroToeka K o
CoeaMHEHNS
A YCTHOMY OMpOCY 5 YCTHbIi ONpOC
noaroToBKa
Tema 18. ,ﬂOﬂaLUHeFO 4 noMallHee
OOHOOCHOBHbIE 3apaHue
. - 3anaHus
18 KapOOHOBbIE KNCNOTbI 1 6 1-2 noirOTosKa "
X Npon3BoOHblIE %
P A YCTHOMY OMPOCY 7 YCTHbI ONPOC
noaroToBka
Tema 19. noﬂaLUHero 3 noMallHee
toflepccrontien | 5 | g faanawn
noaroTtoeka K o
KapbOoHOBbIE KUCNOThI
P VCTHOMY OMpOCY 6 YCTHbIA Onpoc
Tema 20. I'I0T0|<06|3aﬂ [OArOTOBKA K
o( [KOHTPONbHAs pabotano| 4 |KOHTPONBHOM 10 KOHTpONbHas
‘Itfeme "KapboHoBble 6 paboTa
Kucnotbl" pabore
NnoaroToBKa
Tema 21 AloMallHero 1 ggzaa:JMHeee
: 3a0aHus
21. HutpocoeaonHeHns 6 5 noﬂ,urOTOBKa "
YCTHOMY Onpocy 2 YCTHbI Onpoc
NOAroToBK
noaroroesa R
3apaHve
22.[Tema 22. AMUHbI 6 6 3afaHus A
noaroToeka K o
YCTHOMY OMpOCy 4 YCTHbI Onpoc
NnoaroToBKa
JoMallHero 3 foMallinee
Tema 23. [lnaso- n 3apjaHue
23. a30CcoeVNHEHNS 6 / 3ahaHi
noaroToeka K o
oAroroska 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:
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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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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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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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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:
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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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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:
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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.
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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 [TekcT]: B 4 4.: Y.: 1: YyebHoe nocobue ons By30B /
O.A.PeyToB, A.J1.Kypu, K.N.BytnH - M.: BuHom, 2013.- 567 c.

2.PeytoB, O.A. OpraHuyeckas xumus [TekcT]: B 4 u.: Y.: 2: YyebHoe nocobue nns By3os /
O.A.Peytos, A.J1.Kypu, K.IN.BytnH - M.: BuHom, 2013.-623 c.

3.PeytoB, O.A. OpraHuyeckas xumms [TekcT]: B 4 y.: Y.: 3: YyebHoe nocobue ons By3oB /
O.A.PeyToB, AJ1.Kypu, K.MN.ByTuH - M.: BuHom, 2013. -544 c.

4.Peytos, O.A. OpraHuyeckas xumus [TekcT]: B 4 u.: Y.: 4: YyebHoe nocobue ons By3os /
O.A.Peytos, AJ1.Kypu, K.N.BytnH - M.: BriHom,2013.

5..lepbuHa A.3. OpraHuyeckas xmmms. OCHOBHOM KypcC.: Y4ebHMK [OnekTpoHHbI pecypc] / A.9.
LepbuHa, 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

6.llabapos KO. C. OpraHmyeckas xvumns. [nekTpoHHbI pecypc] - 5-e uag., cTtep. -
CaHkT-lNeTepbypr: laHb, 2011. 848 c.

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

7.Cupotkun O. C. 3sonouns Teopum xmummyeckoro ctpoeHns sewectsa A.M. Bytneposa B
YHUTAPHYIO TEOPUIO CTPOEH. XUMUY. coef. (OCH. eauH. XumMumn): MoHorpagoms [SneKTpOoHHbIN pecypc]
/ O.C. CnpoTtkuH. - M.: HLL UH®PA-M, 2013 - 247c.

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

7.2. lononHutenbHasa nuteparypa:

1.MnemeHkoB, B. B. BeeneHne B xvmMnio NpMpoaHbIX COeaAnHeHWi : Yyeb. nocobue ons men. v
goapmavesT. By3oB Poccun / B.B.MnemeHkos .? KaszaHb : [b.1.], 2001 .? 376c.

2. OpraHunyeckas xumusi. Kpatkuin kypc: YuebHoe nocobwue / B.I'. MeaHos, O.H. lesa. - M.: KYPC:
HNL MHDPA-M, 2015. - 222 c. http://znanium.com/bookread.php?book=459210

3. OpraHunyeckas xuMus : y4eb. ons CTyAeHTOB By30B, 0Oyyatowmxcs no HanpasneHuto "Xum.
TEXHONOrNS 1 OBUOTEXHONOTUS" N XUM.-TEXHOJ. HAaNPaBAEHWUAM NOArOT. AMNNOMUP. CNELMANUCTOB : [B
271.]/ B.®. TpaeeHb .? M. : AkanemkHura, 2004 .? 727 c.

7.3. UHTepHeT-pecypcChbl:

Bukunenus - http://ru.wikipedia.org/wiki/OpraHnyeckas_xvmuns
OpraHuyeckast xumus - http://www.orgchemlab.com/

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

xumus - http://www.chemistry.narod.ru/index.htm

xumuns - http://cnit.ssau.ru/organics/chemi/index.htm
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OnekTpoHHble Bubnuotekn MIY - http://www.chem.msu.ru/rus/teaching/org.html

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

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

MynbTumMeguiiHas ayantopms, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadmn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEOMNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbI KOMMbIOTEP
(C TexHUYecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noaknoyeHms: USB,audio, HDMI. MHTepakTnBHas TpnbyHa npenonasaTens SBnsietcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpasnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCe C MCNONb30BaHMEM B poLecce oby4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOnonoCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIVA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoO4sTCs B €4MHOM OOMEHe.

YyebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHon cucteme " bubnuoPoccurka", oocTyn K KOTOpPO NpeaocTaBneH
ctyneHTam. B 96C " bubnuoPoccurka " npencTtasBneHbl KONNEKUMM akTyanbHON HAayYHOW 1 y4ebHow
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYaowme B cebs nybnmkaumm Beaylwmx pOCCUNRCKNX
n3natenbCTB ryMaHUTapHOW nuTepaTypbl, U34AHNS HA aHTIMACKOM A3blKe BEaYLWMX aMEPUKAHCKNX 1
€BPONencKMx n3naTenbCTB, a TakXe peikue n ManoTupaxHble N30aHns POCCUNCKUX PernoHanbHbIX
By30B. 9bC "bubnmoPoccuka" obecneymBaeT WNPOKNIA 3aKOHHbIA AOCTYN K HEOOXOAUMbIM NSt
obpasoBaTesibHOro npoLecca n3gaHnsaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (henepanbHbIX rOCYyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAHAAPTOB
BbICWeEro npodeccroHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNnN, CAOBapy U CNPaBOYHNKN,
3aKkoHOo4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3gaHus,
BbliNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMsaM pefepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3N1eKTPOHHO-61bnnoTeyHol cucteme "KoHCynbTaHT CTyAeHTa" , BOCTYN K KOTOPOW NpefoCTaBneH
CTyeHTaM. OneKkTpoHHas 6ubnmoteyHas cuctema "KoHcynbTaHT cTyeHTa" npefocTtasnser
MONHOTEKCTOBbIA LOCTYN K COBPEMEHHOW y4ebHOM nMTepaType No OCHOBHbLIM AUCLUMMVHAM,
n3yyaembiM B MEAVNLMHCKMX By3ax (MpeLcTaBneHbl M34aHMS Kak YUCTO MEAMLMHCKOrO Npodhuns, Tak
1 MO eCTECTBEHHbIM, TOYHbIM U 00LecTBEHHbIM HaykaM). OBC npepocTasnsieT By3y Hambonee nonHble
KOMNNeKTbl HE0HX0AMMOI NTEpaTypbl B COOTBETCTBMU C TPeOOBAHMSIMU rOCY 1aPCTBEHHbIX
obpaszoBatefibHbIX CTaHAapPTOB C COONOAEHNEM aBTOPCKUX U CMEXHBIX MPasB.

NabopatopHble paboTbl NPOBOAATCS B CNELMANN3NPOBaHHbIX NabopaTopusix OpraHNYecKoin CUHTE3a,
KOTOpble OCHaLLEeHbl 3PJOEKTUBHOM BbITSXHON CUCTEMON. [1N5 BbINONHEHNS OAHHOro NpakTukyma
ncnonb3dyeTcs cnepyowas nabopaTopHas nocyna v 06opynoBaHMe: 3NEKTPOHHbIE TEXHUYECKME 1
aHannTMyeckme BeChl, CyLWWbHbIE WKagbl, pedopakToOMeTpbl, MaCNsHble U BOOOCTPYMHbIE HAHOCHI,
POTOPHbIE UCMAPUTENN, MarHUTHbIE MELanky C HarpeBoM, MyNbTUMEONAHbBINA NMPoekTop, YP namnsbl,
CTEeKNSHHAs TepMOoCTOMKas nocyna Ha wnndpax, Mogeny Monekyn opraHnyeckmx BeLecTs.
KoMnbioTepHbIin knacc.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 020100.62 "Xumunsa" n npopunio NoaroToskM XrMms BbICOKOMONEKYNAPHbIX U
3N1EMEHTOOPraHN4eCcknx CoeANHEHNN .
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