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2.1.1.3 OpraHnyeckas Xxmmus

1. Kog n HaumeHoBaHMe Hay4yHou cneunanbHocTn: 1.4.3. OpraHnyeckas xumms

2. Mpodnnb NoAroToBKM (NpU HaNU4nK).

3. Kachegpa, oTBevarowas 3a peanusaumio aucumnnuubl: 1003 kadpegpa opraHnyeckom
XMMUn

4. CoctaButenu nporpammbil: LLinxanues Xngmet CachapoBud, AOKTOP XMMUYECKUX HaYK,
npodeccop

5. PekomeHgoOBaHa: Hay4yHo - MeTogmyeckum CoBeToMm xnmmyeckoro cdakynoteta oT 19.04.22,
npoTokosnt No 3

6. Y4eOHbIN roa: 2025/2026 CemecTp(bl): 7



7. Uenun v 3agaum aucumnnvHbl

Llenbro u3ydeHuUs OucyurnuHbl sensemcss OPMUPOBAHUE CUCTEMHbIX 3HAHUWN O
3aKOHOMEPHOCTSX B XMMWYECKOM MOBEAEHUN OCHOBHbIX KNAacCOB OPraHMYecKUX COeAMHEHUN,
BO B3aMMOCBSI3M C UX CTPOEHMEM, B TOM YUCNe AN UCMONb30BaHNA 3TUX 3HAHUN B Ka4yecTBe
OCHOBbI MPY N3y4YEHNN NPOLLECCOB, NPOTEKAOLLMX B XXMBOM OpraHu3me.

3adayu oucyunnuHsbl;

- n3yyeHne o0cobEeHHOCTEN METOAOB MOSlydEHMS U CBOMCTB OCHOBHLIX KfaccoB
OpraHMYecKknx CoeauHeHUN, BbiSiBNIeHne 3aBUCUMOCTEN CTPYKTypa - CBOMCTBO;

- OCBOEHME OCHOB NAEHTUMMKALNN OPraHNYECKUX COEANHEHNN;

- nonyyeHue ceBegeHu 06 MCMNONb30BaHUM OMOMOrMYECKN aKTUBHbBIX OPraHU4YeCcKMX
BELLIECTB B Pa3fiMyHbIX OTpacnsax AeATeNbHOCTH.

8. MecTo AMCLUMNNUHBLI B CTPYKTYpPEe NporpaMmbl acNUpPaHTYpPbI:
(aMcumMnnuHa HanpaereHa NoAroTOBKY K cAave KaHOMAATCKOro ak3aMeHa / anekTUBHas AUCLUMIMHE)

Brnok 2. ObpasoBaTenbHbIN KOMMOHEHT. [ucuunnnHa HanpaeBneHa Ha MNOAroTOBKY K caadve
KaHOMOaTCKOro ak3ameHa

9. MNMnaHupyemble pe3ynbTaTbl OOy4YeHUS MO AUCLMNNMUHE (3HAHUS, YMEHUs, HaBbIKW),
COOTHEeCEHHbIe c nnaHMpyemMbiMu pesynbTaTtamu OCBOEHUS nporpaMmmbl
(komMneTeHUMAMM):

Kog HasBaHue komneTeHuunm [MnaHupyemble pesynbTatbl 06y4eHns
OK-5 BnageHne ocHoBamu Teopumn 3HaTb: 6a30Bble 3aKOHbI OPraHUYECKON XUMUN
PyHOaMeHTanbHbIX pasgenos YMeTb: MCMOnb30BaTb OCHOBHbIE 3aKOHOMEPHOCT
OpraHN4yeckon XMmmnm ans WHTEepnpeTaumm 3KCNepMeHTanbHbIX
pe3ynbTatoB B BbIOpaHHOW 06MacTM Hay4HOW
AesATenbHOCTH.

BnageTb: HaBblkamu npUuMeHeHnd 0a30BbIX 3aKOHOB
opraqueCKon XM Ona peweHnsa npakTun4ecknx u
JKCNepnmMeHTalibHbIX 3adady B Bbl6paHHOl7I obnactn
Haquoﬁ OEATEJIbHOCTU.

10. O6bem gucuunnuHbI B 3a4eTHbIX eanHuuax/yac — 3 /108.
Pdopma NpoOMEXYTOHYHON aTTECTALMM SK3aMEH

11. TpyRoeMKocCTb No Buaam yuyebHon paboTbl

TpynoemMKocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
7 cemMecTp
Bcero yacos 108 108
] nekunu 18 18
B TOM yucne:
npakTuyeckme - -
CamocTosTenbHas paborta 81 81
dopma NpomexyTo4HOn aTTecTaLmm 9 9
(ak3ameH — 9 yac.)
WToro: 108 108
12. CopepkaHue 3TanoB AUCLUNIINHDI
Ne Peanusauunsa
n/n pasgena
HanmeHoBaHue pasgena c OVNCUMNNNHBI C
MCLIMNAMHBL OAEepXaHue pasgena UCLMNITUHDI FOMOLLIHO
OHManH-Kypca,
QYMK™*

|. 3aKOHOMEPHOCTN CTPOEHNA U
peakUMOHHOro NoBeAEeHNs OPraHNYecKnX




COEeVHEHNN

Xummyeckas cBssb U CTpoeHune
opraHn4yeckmx coeguHeHnn

1.1. CoBpemeHHble NpeacTaBneHus O npupoae
XUMUYECKOMN CBA3N.

OneKkTpoHHbIE  NpeacTaBneHus O  npupoae
cBazen. Tunbl CBA3EN B OpPraHU4EeCKOM XMMUW.
MMbpnansaums artomoB yrmepoga u asoTa.
OneKTPOHHbIe ahdexThbl.
OnekTpooTpuLaTENbHOCTE aTOMOB M Fpyn.
OCHOBHblE ~ MOMOXEHUS  KBAHTOBOW  XUMWW.
ATOMHbIE " MOJIEKYNSIpHbIE opbutanu.
Mpuenmxkernne MO-JIKAO. Metog MO Xiokkens u
bonee cTporMe KBaHTOBO-XUMWYECKME METOAbI
pacyeta. [loHATME O  MOMNY3MNUPUYECKMX
MeTodaX, OCHOBaHHbIX Ha  NpUMBMAMXeHun
Xaptpu—®doka (MNDO, AM1, PM3 wu gp.).
Metogel ab initio. MeTtog  dyHKUMOHana
nnotHoctn (DFT). KomnpomwuccHble noaxoabl
(nokanusoBaHHbIE CBsi3N, rmbpuansaums,
YaCTUYHbIN y4eT AenokKanm3auun 3NeKTPOHOB).
Teopusi BoamyLieHun MO. BoamyllueHns nepeoro
N BTOPOro NOpPSAOKOB. WIHAOEKCHI peaKuMOHHON
cnocobHocTM. MeTog rpaHuyHbIX opbuTanen.
3apsigoBbliii " opbuTanbHbIN KOHTpOnb
OpraHN4ecKnx peakuni.

[MoHATME O pe3oHaHce  (conpsbkeHun) B
Knaccmyeckom u kBaHToBoW xumun. ConpspkeHue
B MeToae MO Xtokkens. KoHuenuus
apomMaTU4HOCTMW. Mpasuno Xiokkensi.
Me30onoHHbIE coeanHEHNS. AHTUAPOMaTUYHOCTb.
1.2. Ctepeoxumus. MNpocTpaHCTBEHHOE CTPOEHnE
opraHudecknx  mornekyn. [lpocTpaHcTBEHHOe
B3aUMOJEWNCTBUE HECBSA3AHHbLIX aTOMOB W Tpynm,
BaH-Aep-BaanbCcoBbl pagnychl.

lNoHATNEe 0 koHdopMauun Mornekynbl. BpalweHue
BOKPYr  CBSI3€l: BENWYUHBI U  CUMMETPUS

noTeHumarnbHbIX Gapbepos. dakrophl,
onpepenswLime 3Hepruo KOH(OpPMEpPOB.
BrnivsHne adppekToB conpskeHns Ha

cTabunbHoCcTb  KOHGOpMepoB. HomeHknaTypa
KOHd)OpMepoB. YrNOBOE HarpsikeHue u apyrve
TUNbI  Hanps>KeHnss B LIMKIIMYECKUX CUCTEeMax.

CpegHne LMKIbI n TPaHCaHHYMsIpHbIE
B3aUMOJENCTBUSI. NuBepcusa LUKIOB n
asoTcoAepXKallmx COeQUHEHUN.

Css3b KOH(popmaLmm " peakunoHHOM

cnocobHoctn. [MpuHuun  KepTuHa—IammeTa.
CTtepuyeckuin 1M CTEepPeoaNeKTPOHHbLIA KOHTPOSb

peakuun. CTepeocenekTMBHOCTb "
cTepeocneun@unyHoCTb.

lMpocTpaHCTBEHHOE CTpPOEHWE OTUNEHOBLIX U
ONEeHOBbIX cucTem. HomeHknaTypa

reoMeTpn4ecKknx N30MepPOoB. KoHdpopmauums
ONEHOB 1 TPUEeHOB. ATPONON3oMepus.

OHaHTMoMepusa. ACUMMETPUA U XUPanbHOCTb.
OKBMBanNeHTHbIE, 3HAHTMOTOMHbIE "
OnacTepeoTonHble rpynnbl; WX MposiBNeHVEe B
XUMUYECKOM NOBEAEHMM MOMEKYN B XUpanbHbIX U
axumpanbHblX cpegax KW cnektpax  AMP.

HomeHknatypa ONTUYECKUX aHTUNOOB.
HeyrnepogHble aTOMbI Kak LLlEeHTPbl XUparnbHOCTHU.
Cnocobsbl nony4yeHns n pasgeneHns

3HaHTMomepoB. OnTuyeckass 4YnCToTa U MeTOAbI
ee onpegeneHus. OnpegeneHne abcomnoTHON ©
OTHOCUTENbLHOW  KOHdwurypaumun. [loHatne o
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AVCMepcrn ONTUYECKOTO BpPAaLLEHUS M KPYroBOM
Anxpousme.

O6wme npuHUMMbI
peakLMOHHOW CNOCOBGHOCTH

2.1. Knaccudpykauua  peakuun  no - Tmny
obpas3oBaHusi " paspbiBa cBs3en B
NMMUTUPYIOLLIE CTaguK, NO TUMNY peareHta 1 no
COOTHOLLEHMIO 4MCNa MOMEKyn peareHToB U
NPOAYKTOB.

Teopusi nepexogHoro COCTOSIHUS.
MNnepnoBepxXHOCTb  MOTEHUMANbHOW  3HEpruu,
KoopavHata M 3HepreTmdeckun  npodunb
peakumn.  TepmoguHamMu4yeckme  napameTpbl
aktmBauumn. KuHetnyeckme ypaBHEHMSI OCHOBHbIX
TMNOB peakunn. MeToabl 3KCNEPUMEHTarIbHOro
N3y4YeHUS] KUHETUKM U MEXaHW3MOB peakLun.
MeToa craumoHapHOro COCTOSIHUS  (MPUHLMN
BopeHwTenHa). MNocTtynat XammoHaa.

SMnmpuydecknii (akcTpaTEpPMOAMHAMUYECKNIA)
nogxon K peakLNOHHON cnocobHocTw.
KoppensunoHHble ypaBHeHus, NPUHLMN

NMHEMHOCTM  cBODOAHbLIX  3Hepruin  [MbOca.
YpaBHeHuss [ammeta wn  Tadta. CsBs3b
napameTpoB KOPPENAUMOHHBLIX YpaBHEHURn C
MeXaHU3MOM peakuun.

MpuHumn XXMKO; ero obGocHOBaHWe Ha OCHOBe
Teopum Bo3myLeHun MO.

2.2.  KonnuyectBeHHass Teopus  KUCNOT M
ocHoBaHwi. Kucnotel bBpeHctega wu Jlbtownca.
KucnotHo-ocHoBHOe paBHoBecue. [loHaTne pH.
KuHeTnueckas " TepmognHaMmmyeckas
KMCMNOTHOCTb. YpaBHeHne BbpeHctega. O6wmn u
crneumpu4eckmin - KUCIOTHO-OCHOBHbBIA — KaTanms.
CynepkncnoTbl. PyHKUMM KMCIOTHOCTK. [ocTynar
MammerTa.

2.3. BnimaHue cpepgbl Ha CKOpPOCTM U paBHOBECKE
opraHudecknx peakumn. Cneuudmyeckas u
Hecneuudmrdeckasa (yHuBepcanbHas) cornbBauus.
KnetouHbln  adppekt. BopgopogHas — cBA3b.
Knaccudumkauns " LKanbl napameTpos
pacTBopuTenei. BrnnaHne  conbBauun  Ha
CKOpPOCTb M paBHOBECUE OpraHWYecKUxX peakuum.
YpaBHeHusa YnHcteriHa u ['proHBanbaa, Konnens-
Manbma. KucnoTHOCTb M OCHOBHOCTH B ra3oBOW
dase.

Accoumauma  MOHOB. Tunbl MOHHBIX Map W
JokasaTenbcTBa WX CcyllecTBoBaHUA. BrnivaHue
accoumaumMm MNOHOB Ha UX  peakUMOHHYIO
CcnocobHOCTb. YpaBHeHUe Akpu.

MexdasHbin katanus. KpayH-adupsl, KpuntaHasbl,
nogaHapl, KatannsaTopbl MeX(asHoro nepeHoca.
lMoHATHE 0 cynpamMonekynsipHOn XMMUMK.

2.4. OCHOBHbI€ TUMbl NHTEPMEANATOB.
KapbeHueBble noHbl (kapbokaTnoHsl). 'eHepaums
kapbokaTMOHOB B pacTBOpax M B rasoBon ¢ase.
BrnivsiHne CTPYKTYpHbIX U COMbBaTaLMOHHbIX
hakTopoB Ha CTabunbHOCTL KapOOKATUOHOB.
CtpoeHue KapboKaTNOHOB. MoHaTue o]
Heknaccuyecknx  noHax.  OCHOBHble  TUMbl
peakuui  kapbokaTMoOHOB UK obnactm  ux
CUHTETUYECKOro  ucnosnb3oBaHud. CkeneTHble
neperpynnupoBkM U TMOpPUOHbIE CABUTKM B
KapOokaTnoHax.

Kap6aHWoHbI " CH-kucnotbl. BrivsHue
CTPYKTYPHbIX " adppekToB cpeqpbl Ha
cTabunusauuio KapOaHMOHOB. OcHoBHbIE
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peakummu kap6aHMOHOB, aHWOHHbIE
neperpynnupoBKu. AMBUaEHTHbIE "
NOSNMAEHTHbIE aHWOHbI. KapbeHbl. OnekTpoHHas
CTPYKTYpa, CUHIMIETHOE N TPUNMETHOE COCTOSIHME
kapbeHoB. MeToabl reHepauun kapbeHOB U
NCMOMb30BaHME MX B OPraHMYeCcKOM CUHTe3e.
HuTpeHsbI, Nx reHepaumsi, CTPOEHNE U CBOWCTBA.
CBobogHble pagukanbl U MOH-paaukansl. MeToapl
reHepMpoBaHus pagvkanos. OneKkTpoHHoe
CTpoeHne n hakTopbl cTabunusaunum cBOOOAHLIX
pagukanoB. Tunbl cTabunbHbIX  CBOGOAHLIX
pagukanoB. OcHoBbl MeTogoB JlP un XIA.
KaTnon- " aHNOH-pagukarnol. MeToapl
reHepupoBaHusa 1 ceorctBa. OCHOBHblIE peakuummn
NMoH-pagukanoB. Komnnekcbl €  nNepeHocoMm
3apsiga.

OCHOBHbIE TUMbI OopraHun4yeckunx
peaKumVl N X MexaHn3mMbl

3.1. HykneodunbHoe 3ameLleHve B
anudaTtnyeckom psagy. MexaHusambl Sn1 M Sn2,
CMELLaHHbI WOHHO-NAapHbIA MexaHu3Mm. BnusaHne
CTPYKTYpbI cybcTtpaTa n NonApHOCTM
pacTBopuUTENA Ha  CKOPOCTM W MexaHu3m
peakunu. AHX1MepHoe copencTeve "
CUMHapTEeTUYECKOE YCKOPEHUE, yYacTue COoCeHMUX
rpynn, neperpynnmpoBKu B xoge
HyKneodwunbHOro 3amelleHns. KoppensunoHHble
ypaBHeHusa CyanHa—CkoTTa n 9gBapaca.

3.2. HykneodunbHoe 3amelleHne npu KpaTHOW
yrnepoa-yrnepogHon CBsA3W U B apoOMaTU4eCcKoM
agpe. TunNWYHble MexaHu3Mbl HYKNeomubHOro
3amelleHus y sp?-rmbpugHoro atoma yrrnepoga.
BUHUNBbHBLIN KaTMOH. MoHO- n BGumonekynspHble
NMpoueccbl  HYKNeoMUNbLHOTO  3aMelleHuss B
apomatudeckom pagy. Katanus nepexofHbiMu
mMeTannamu. HykneodunbHoe 3amelleHve B
HUTpONpou3BodHbIX 6eH3ona. HykneodwunbHoe
3amelleHune Bogopoaa (BKapmosHoe
3ameLleHue). Komnniekcbl  MeiseHxenmepa.
HykneodunbHoe 3amMelleHne B apomMaTuyeckux
reTepoumkrax. KuHe-samelueHuve.

3.3. OnekTpodunbHOe 3amelleHne Yy aToma
yrnepoga. MexaHunambl 3amelleHms Sel, Se2, Sei.
HykneoduneHbln  KaTanna  3NeKkTpodunbLHOro
3amelleHns. BnusHue cTpykTypbl cyGcTpaTta u
abdekToB cpefbl HA CKOPOCTb W HanpasneHue
peakuui. 3amelleHne y onedunHOBOro artoma
yrmepoga W B apomMatM4yeckoM  KorfbLe.
eHepvpoBaHue aneKkTpodUrbHBIX peareHToB.
lMpaBuna opuveHTauMm U UX MOSEKyNApHO-
opbuTtansHasa MHTepnpeTtauuns. OnekTpounsHoe
3amelleHne pyrux rpynn, Kpome Boaopoja.
Mnco-zamelwlerHne. KuHeTnyeckme  M30TOMHbIE

appexThl.
3.4. Peakuun anmMMHMPOBaHUA (OTLLENNEHNS).
MexaHun3mbl reTeposiMTM4ecKoro

anuMuHupoBaHua E1 u E2. CTtepeoanekTpoHHble
TpeboBaHusi KU cTepeocneundunyHocTb npu E2-
ANUMUHUPOBAHUMN. Tepmuyeckoe CVH-
ANUMUHUPOBAHME.

3.5. TllpucoeamHeHne no kpaTHbIM yrnepoa-
yrnepoaHbIiM CBA3AM. OnekTpodunesHoe
npucoeauHeHe. CunbHble " cnabble
ANEKTpoUIbl, MEXaHU3M U  CTEePEOXumus
NPUCOEONHEHNS], PETNO- N CTEPEOCENEKTUBHOCTD
peakuun. [NpucoeguHeHne K  COMNpPSKEeHHbIM
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cucTemam. KaTtnoHHas nonvmMepusaums
oneduHoB. HykneodunbHoe npucoeguMHeHne no
KpaTHbIM cBa3am C= C. MexaHusm npovecca.
BnusiHne cTpykTypbl Hykneoduna un cybectparta u
adbdheKkToB cpeabl Ha CKOPOCTb M HanpasrieHue
peakuuu. Peakuus Mwuxaans. AHNOHHas
nonvMepusaums oneduHoOB.

3.6. HykneodwunbHoe npucoeanHeHne K
KapOOHWIbHOM rpynne: npvucoeguHeHne
OCHOBaHWW, BKIOYas KapGaHWOHBI,
MeTannopraHMyeckmx  coeguHeHun.  Peakuwns
AHpu.  KuCROTHbIW M OCHOBHOW  Katanua
npucoeauHeHns. EHonMsauua anbgerngos U
KeToHOB. MexaHuam aTepudukaLmm Kicnot u

nony4vyeHve aueTanen. KoHpeHcaumn
KapOOHMWMbHbBIX COeaUHEHN, KAPOOHOBBLIX KUCHOT
" nx NPON3BOAHbIX. HykneodunbHoe

npucoeavHeHWe K anbg- W KeTUMUHaAM U
KapOOHWIi- MMMOHWMEBbIM  MOHaM  (peakuus

MaHHuxa).

3.7. TleperpynnMpoBkM B  KapOOKATUOHHbIX
WHTepMegunaTax. Knaccudmkaums
neperpynnupoBOK: NMHaKoNMHoBas n
peTponMHaKonNMHoBas, neperpynnupoBska
HembsaHoBa. MeperpynnupoBska BarHepa—

MewepBenHa. lNeperpynnnpoBkM C Murpaumen K
atomy asota ([odmaHa, Kypuwmyca, Bbekmana).
Peakuus banepa—Bunnurepa.

3.8. PagukanbHble U MOH-pagukanbHble peakuum
npucoeanHeHus, 3amMeLleHund "
ANUMUHUPOBAHMS. LlenHble paguvkanbHble
peakumn. [Monumepusauus, Tenomepusauus,
peakuuu aBTOOKMCMEHNS. NHrnbuTopsl,
WHULMATOPbl W MPOMOTOPbLI LEMHbIX peakuuin.
Pepokc-peakunn. OnNeKTpOCUHTE3 OpraHMYecKmx
COeOUHEHWN.

3.9. MonekynspHble peakuun (yuc-mpaHc-
nsomMepusaums, pacnag MOnekyn, pasmblkaHue
uuknoB). KoapkraTHble peakuuu.

3.10. CornacoBaHHble peakumn. KoHuenums
COXpaHeHus opbuTansHOM CUMMETPUM U Npasuna
Bynsopgoa—I odpmaHa. SnekTpoumknnyeckme
peakuuu,  cuUrMaTponHble  neperpynnupoBKU.
Mepuumknuyeckne peakummn (2+2) un  (2+4)-
LMKNnonpucoeanHeHus:. 1,3-ogunongapHoe
LuKnonpucoeanHeHue.

3.11. [iBoncTBEHHas peakuuoHHas CnocobHOCTb
M TayToMepusi  OpraHuyeckux  COeAVHEHWN.
lMpoToTponHbIe n cUrMaTponHble
neperpynnupoBku. lNpasuno KopHbnioma. Keto-
eHonbHoe paBHoBecue. HuTpocoeamHeHus w
HUTPOHOBbLIE KUCMOTbI, HWUTPO30COEAMHEHMS U
okcumbl. MeTtannotponus.

3.12. OcHoBbl  QOTOXMMWUM  OPraHUYECKMX
coeanHeHMn.  CUHIMEeTHble U TPUMMETHble
COCTOSIHUSA, dnyopecueHuns "
doccopecueHUus, WHTEPKOMOMWHALIMOHHAas
koHBepcusi. OCHOBHble TUMbl (POTOXUMUYECKUX
peakuui. AsneHve oToXpomMm3mMa.

[MprHLMNBLI COBPEMEHHOTO
OpraHN4eckoro cuHTesa u
YCTaHOBMEHNS CTPOEHUS

OpraHMyeckmMx coeanHeHuin

4.1. Bbibop onTUmManbHOrO MyTW CUHTE3a.
MpuHLMN PEeTPOCUHTETUYECKOrO aHarnusa.
JIHeNHble N KOHBEpreHTHble CXeMbl CUHTesa.
CVHTOHBI W CUMHTETMYECKME  IKBMBAIEHTbI.
3awmta  pyHKUMOHanbHbIX  rpynn.  Metogpl
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BBELEHUS N yaaneHus 3awmTHbIX rpynnm.

4.2. OCHOBHble MNyTW MNOCTPOEHWUS YrrepoaHOoro
ckenerTa.

4.3. MeToapl BBedEeHUs BaXkHEMLLUNX
PYHKUMOHAMNbHbLIX Fpynn M nNyTu nepexoga oOT
O4HMX PYHKUUIA K APYTUM.

4.4, AnemMeHToopraHnyeckne coeanHeHus
(npousBoaHble docdopa, 6opa, KpeMHusi, meau,
NNTUS, MarHus, ofioBa) B OPraHN4YeCcKoOM CUHTE3eE.
MeTannokoMnieKkcHbI KaTanms.

4.5. Wcnonb3oBaHne XUMUYECKMX WU (OUSUKO-
XUMUYECKUX  MEeTodOB  Ansl  YCTaHOBIEHUS
CTPYKTYpbI OpraHn4yecknx COEaVHEHWN.
Cnektpockonua AMP, OlP, konebaTtenbHas u
3ANEKTPOHHasA CNEeKTPOCKONus, Macc- U Xpomaro-

MacC-CnekTpoMeTpus. ["a3oxmakocTHas n
KWMOKOCTHas xpomartorpadusi, MOHOOOMEHHas 1
renbnpoHuKatoLLas xpomarorpadus,

anekTpogopes. PEeHTreHOCTPYKTYPHbIN aHanms u
anekTpoHorpadus. PecdpakromeTpus.

4.6. OcobeHHoCTM 00opyaoBaHMst U METOOMKM
npoBedeHUs peakum B  retepodasHbiX U
reTeporeHHblx cucremax. CoBpeMeHHble MeToabl
06paboTKM  peaKkUMOHHbIX MacC, O4YUCTKM U
BblgeneHus npoaykTos. [MpoBeaeHne peakumn Ha
TBepAbIX HocuTensx. MpuHumnel KoMBGuHaTOpHON
XUMUN.

4.7. TexHuka 6e3onacHOCTM W 3KOMOrMyeckune
nNpobrembl OpraHM4YecKkoro cuHTesa. «3eneHas
XUMUa». TepMOXMMUS OpPraHUYEeCcKUX peakLuii.
Tennosou B3pbIB.

w.php?id=125
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Wcnone3oBaHe OBM B
OpraHM4yeCcKom XM 1
WHopmMaTrKa

5.1. OcHoBHble npencrtaBneHna o npuMeHeHumn
HESMMUPUYECKUX N NONYySIMNNpmUYeCcKnx mMetToaoB
KBAQHTOBO-XMMWYECKUX BbIYUCIIEHNIA W pac4yeToB
mMeTogammn MOHeKyﬂﬂpHOVI MeXaHUKN ansa

onpeaeneHns 3MEKTPOHHOTO "
NPOCTPaHCTBEHHOIO CTpoeHwUs,
KOH(POPMaLMOHHOIO cocTaea, Tennot

06pa3oBaHus, IHEPIUIA HAMPSXKEHUA U akTUBaLUK
XUMUYECKMX  peakuun, konebaTtenbHbIX U
3NEKTPOHHbIX CMEKTPOB, peakLMOHHON
CMOCOBHOCTM OpPraHNYeCKMX COEaNHEHMNIA.

5.2. TpaguvuuoHHble cpeacTBa  XUMUYECKOM
WHdopMauMm u MeTogbl WX MCMNONb30BaHMS.
ABTOMaTM3MpPOBaHHLIE WHGOPMAaLIMOHHO-
NOUCKOBbIE CUCTEMDbI.

MoHaTMe 006  amnupuyeckux  Koppensumsx
CTPYKTypa-CBONCTBO (QSAR, QSPR).
CneKkTpoCTpyKTYpHblE  Koppensauun. MalwunHHoe
nnaHMpoBaHME W  MOUCK NyTEM  CUHTE3a
opraHuMyeckux coeanHeHnn. Metoa pacyneHeHus,
BbIOOpP TpaHCOPMOB, PETPOHOB U CUHTOHOB,
CcrnocoboB CBA3bIBAHWNS] CUHTOHOB APYr C APYrOM.

Opr XnUmust
acnupaHTypa_

https://edu.vsu
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Il. CuHTETUYECKNE

MeTobl B opraHquCKon

XUMUN N XUMUNYeCKne

CBOMWCTBa COeMHEHUN

AnkaHbl

6.1. MeToapl CUHTe3a: rmgpvpoBaHme
HenpedenbHbIX YrNEeBOAOPOAOB, CUHTE3 4epes
nUTUAANanKUIKynpaThbl, 3aneKkTponuM3  conem
kapboHoBbIX kucroT (Komnbbe), BoccTaHOBeHue
KapBOHWMbHbBIX COEOUHEHUN.

6.2. Peakumm ankaHoB: ranoreHMpoBaHue,
CynbdOXnopupoBaHue. CenekTnBHOCTb

Opr Xumusi
acnupaHTypa_
1;
https://edu.vsu
.ru/coursel/vie
w.php?id=125
06




pagvkanbHbIX — peakuun U OTHOCUTefbHas
cTabunbHOCTb ankunbHbIX paguvkanos.
TepMudeckui 1M KaTanUTUYECKUN  KPEKUHT.
MoHHble peakumm ankaHoB B  CYMEPKAUCTIbIX
cpepax (oenTepoBogopOaHbIV obmeH "
ranoreHnpoBaHue).

6.3. LiuknoankaHbl. MeToabl cMHTE3a 1 CTPOEHME
LMKITONPONaHoB, LUMKIobyTaHOB, LIMKNONEHTaHOB
1 umknorekcaHoB. CMHTE3 cOegUHEHUN CO
cpegHuM pa3mMepomM uukna (auunonHosas
KoHOeHcauums). Tunbl HANPsPKEHNs B
UMKoankaHax u ux nogpasgeneHue Ha manebie,
cpeaHve n Makpouuknbl. KOHopMaLOHHbIN
aHanu3a UuknorekcaHa, MOHO- 1 An3ameLLeHHbIX
LIMKINOreKkcaHoB; akcuarnbHble N 3KBaTOpuanbHble
cBA3n. BnuaHmne koHpopMaLMOHHOro NONoXeHnst
PYHKLUMOHAMBHbBIX FPYNM Ha UX PEaKLUOHHYHO
CMOCOBHOCTL B psily MPOM3BOAHbIX LIMKIOrekcaHa
Ha NpUMepe peakuuin 3ameLLeHns, OTLLENSEHNS U
OKMCneHus. Peakumm paclumpeHmnst n cy)XeHus
LMKITOB NpU Ae3aMUHUPOBAHMN NEPBUYHBIX
amuHoB (JeMbsiHoB). CyxeHue Lumkna B peakumm
daBopckoro ([ -ranoreHUnKNnoankaHoHbl).

AnkeHbl

7.1. MeToabl  cuHTE3a:  3NMMUHMPOBaHWE
ranoreHoBoAOPOAOB M3 ankunranoreHnaos, BoAbl
n3 cnuptoB. CHMHTE3 ankeHoB W3 YEeTBEPTUYHbIX
ammoHueBblx  conen  (FlocpmaH),  N-okucen
TpeTnyHbix amuHoB (Koyn). CTepeocenektmBHoe
BOCCTaHOBMeHne ankuHoB. CTepeocenekTnBHbIN
CWMHTE3 yuc- W mpaHc-ankeHos u3 1,2-AMonos
(Kopu, YuHTep). PervocenektuBHbIi CUHTE3
ankeHoB 13  To3unruagpasoHos  (Lanwmpo).
Peakuma Bwuttura kak permocneumduyeckun
meTon CUHTEe3a ankeHoB. OcHoBaHus,
ncrnonb3yemble B peakunn. CTabunnsmpoBaHHble
n HecTtabunuanpoBaHHble unugpl. CTepeoxmmus
peakumm. XemoceneKkTUBHOCTb peakuum Buttura.
MonyyeHne admpoB ankmndocOHOBbLIX KUCMOT
(Muxaanb—Apby30B) M KX WCMONb3OBaHUE B
CMHTe3e arnkeHoB (BapuaHT Buttura—XopHepa—
OmmoHca). ObnacTe NPUMEHEHNS peakunn.

7.2. Peakumm  ankeHoB:  3nekTpodunbHoe
npucoeanHeHne ranoreHoB, ranoreHoBO40POAOB,
BOAbl. Mpoueccsl, conyTcTByloLLmnE Ade-
peakunsam: COMpsiXeHHoe npucoeanHeHne,
TMAPUAHbIE U ankuibHble MUrpaummn. Mmapokcu- u
ankoKCMMepKypypoBaHue. Peruno- "
CTepeoceneKkTMBHOEe MNpUCOeAMHEHVE TUAPMAOB
bopa. Pernocneuudmueckue rugpobopupytowine
areHTbl. MpeBpalueHne BopopraHnyeckmx
coeguHeHun B arnkaHbl, CmpTHl,
ankvnranoredmgpl.  OKMCNeHWe ankeHoB Ao
OKCMpaHoB (Mpunexaes). MNonatne 00
9HaAHTMOMEPHOM 3MOKCUAMPOBAHUW arnkeHoB MO
LLapnnecy (B npucyTCcTBMU uU3onponunara TutaHa
n adwupa L-(+)-BuHHOWM  kmcnoTel).  Luc-
rMOPOKCUNMpOBaHWe  ankeHoB Mo  BarHepy
(KMnO4) n Kpure (0sO4). OkucneHve ankeHos
rarioreHoM B MpUCYTCTBUWM conen cepebpa: yuc-
(ByosoprT) n mpaHc-([peBo)
rmgpokcunupoBaHme. PagukanbHble  peakumm
ankeHoB: npucoeavHeHne GpomMmncToro Bogopoaa
no Xapawy, cepoBogopoga W TMONOB.
AnnunbHoe ranoreHvpoBaHue no  Lwrnepy.

Opr XnUmust
acnupaHTypa_
1
https://fedu.vsu
.ru/course/vie
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BHyTprMoOnekynspHas pagvkanbHas LuKnmM3aums
6-ranoreHankaHoB npwu nencraunm
TpubyTmMnonosorugpuaa. [eTeporeHHoe
rmapupoBaHue: KaTanu3aTopbl, KaTanutudeckue
aabl. [ngporeHonns cesasen yrnepoa-retepoaTom.
[omoreHHOe  rugpupoBaHue:  KaTanu3aTopbl,
MexaHu3M. PervocenekTMBHOCTb TOMOFEHHOro
rmapvpoBanus. [pucoegnHeHNe CUHIMETHBIX |
TPUNMETHbIX KapbeHoB K ankeHam. KapGeHouabl,
MX B3aUMOJEVCTBUE C ankeHaMu.

AnNKWHbBI

8.1. MeToapbl CUHTE3a: oTwennieHne
ranoreHoBo4oOpPOAOB M3 AUrarioreHMaoB, peakums
1,2-gurugpasoHoB ¢ okcngom ptytn (I) m
TeTpaaueTaToM CBMHLA. YcnoxHeHne
yrnepogHoro  ckereta  ankvHOB: peakuumm
aueTuneHngoB HaTpus " Meau,
MarHMMopraHn4yecknx nPOU3BOAHLIX  arlkMHOB.
KoHpeHcaumss ankmHoB-1 ¢ KeTOHaMn U
anbgerngamn (®asopckui, Penne).

8.2. Peakumm ankumHoB. [anoreHuMpoBaHue,
rmgporanoreHupoBanuve, rugpataums (Kyydepos).
AueTuneH-anneHosas n3omepmusaums.
CmelleHne TPOWMHOW CBSI3W B TepMUHanbHOE
NonoXeHwue. OkucnutenbHas KOHOeHcauus
TEPMUHAnNbHbBIX ankMHOB B MPUCYTCTBUM CONewn
Mean

Opr Xnumust
acnupaHTypa_
1;
https://fedu.vsu
.ru/coursel/vie
w.php?id=125
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AnkaguneHsbl

9.1. MeToabl CUHTE3a 1,3-OMeHOoB:
JerngpupoBaHue ankaHoB, cuHTe3 daBopcKoro—
Penne, Kpocc-codeTaHune Ha
MEeTannoKOMMIEKCHbIX KaTanM3aTopax.

9.2. Peakuuun 1,3-OuEHOB: ranoreHmpoBaHue wu
rmgporanoreHnpoBaHue, 1,2- " 1,4-
npucoeanHenune. Peakums Odunbca—Anbaepa ¢
ankeHamu 1 ankuHamu, ee Tunbl: kKapbo-peakums,
retepo-peakuus. [OueHbl wn auveHodunbl. O-
XWUHOAMMETaHbl B KayecTBe AumeHoB. KaTtanus B
peakuun  Ounbca—Anbaepa. Crepeoxumms
peakuuu. PernocenektMBHocTb [4+2]-
LMKINonprMcoeanHeHus B cnydvae
HECUMMETPUYHBIX  OMEHOB U AgueHounos.
PeTtpo-peakuns Ounsca—Anbaepa. lNpumeHeHne
CUMOKCMONEHOB B CUMHTE3e  anuuMKIoB U
reTepoLMKIIoB.

Opr XUMUS
acnupaHTypa_

https://fedu.vsu
.ru/courselvie
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CnupTbl M NpocTble 3UpPbI

10.1. MeToabl cMHTE3a OLHOATOMHbIX CNUPTOB:
M3  ankeHoB, KapOOHMWMbHbIX  COEAWHEHUN,
CNOXHbIX 3¢pNPOB N KapOOHOBbLIX KACOT.

10.2. Peakuun 0HOaTOMHBbIX CNNPTOB:
3aMelleHne rmapoKCUNbLHOM rpynnel B CNnpTax Ha
ranoreH (nog AewcTBMEM ranoreHoBOAOPOAOB,
ranoreHMaoB gocdopa N XIOPUCTOro TUOHMMA).
PeareHTbl  perMo- U1 CTepeoCenekTMBHOro
3amelleHus (KoMmnnekcol TpudeHundgocdhuHa c
ranoreHamm Un 4YeTbIPEXXIIOPUCTBIM YIrIepoaoMm).
Herngpataums cnuptoB. OKUCNEHUE NepBUYHbBIX
N BTOPUYHBIX CNMPTOB. PeareHTbl oKkMcneHus Ha
ocHoBe coeanHeHun xpoma (VI), auokcupa
MapraHua u gumetuncynsdokcuaa (MeToabl
ModdeTa n CeepHa).

10.3. MeToabl CUHTE3a U peakuun ABYXaTOMHbIX
cnnptoB. OkucnuTtenbHoe paclienneHne 1,2-
OnonoB (MoaHas KUCroTa, TeTpaauetaT CBUHLA).
MuHakonuHoBas neperpynnupoBka.

10.4. MeToabl CuHTE3a nNPOCTbIX 3UPOB:
peakums BunbsiMcoHa, ankoKCMMepKypupoBaHue

Opr XUmusi
acnupaHTypa_
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CNUpTOB.

10.5. Peakumn npocTbix acupos: obpasoBaHue
OKCOHWEBbLIX COMeW, pacLlenseHne KUCnoTamm.
10.6. Twgponepokcuabl.  KpayH-adwmpbl,  nx
nony4eHve u NpUMEHeHNe B CUHTE3eE.

10.7. OkcupaHsi. Cnocobbl nony4eHus.
PackpbITve OKCMpaHOBOrO UMKNa nog AeNCTBUEM
ANEKTPOPUIIBHBIX N HYKNEOMUITbHBIX areHTOB.

11

AnbOernabl U KETOHbI

11.1. MeToabl nony4eHnsa anbaerMaoB N KETOHOB:
M3 CNUpTOB, NPOM3BOAHbLIX KapOOHOBBIX KWUCIOT,
arkeHoB (o30HOMNM3), arkuHoB
(rmopobopupoBaHue), Ha OCHOBe
MeTannopraHnyeckmx COEOUHEHUN.
AuunupoBaHue n opMnnNMpoBaHNE apeHoB.
11.2. Peakumm anbOerMaoB U KETOHOB:
npucoeauHeHve BOAbl, CNMPTOB, Twonos. 1,3-
OutnaHbl n nx ncnone3oBaHWe B OpraHMYecKoM
cuHTese. Obpawenne nondpHoctu C=O-rpynnsbl.
MonyyeHne 6GUCYNbMUTHBIX MPOU3BOAHBLIX U
unaHrugpvHoB. BaaumopgewncTtBue anbOervgoB v
KETOHOB C unugamu cpocdopa (ButTtur) n cepsl.
B3avmopgencTemMe anbgermgoB M KETOHOB C
a30TMUCTbIMW  OCHOBaHuAMM. [leperpynnupoBka
Bekvana. BsaumopgenctBue anbgerngos  wu
KETOHOB c MeTannopraHn4yeckumm
COeAVHEHMAMUN. EHaMUHBI, X ankunMpoBaHWe ©
auumnMpoBaHue. AnbAONbHO-KPOTOHOBAS
KOHAEeHCaunsl anb4erngoB U KETOHOB Kak MeTop
YCIOXHEHUS yrnepoaHoro ckenera.
HanpasneHHas anbgornbHasi KOHAeHcaums
pasHOMMEHHbIX anbAerngoB C WUCMOMb30BaHUEM
NUTUEBBLIX W KPEMHMEBBIX 3CUPOB EHOMOB.
KoHgeHcauus  anbgermgoB UM KETOHOB  C
MaJsloHOBbIM 3(PMPOM U OPYTMMU COEANHEHNSMM C
aKTMBHON MeTureHoBon rpynnon (KHeBeHarensb).
AMVHOMETUNMPOBaHWE anbOernaoB U KETOHOB
(MaHHuXx). BeH3ounHoBas KOHOeHcauus.
KoHgeHcauus ¢ HuTpoankaHamu  (AHpw).
BoccTtaHoBneHne anbgerMgoB M KETOHOB [0
CMMpTOB, peareHTbI BOCCTaHOBMEHMS.
[es3okcureHmpoBaHve anbaerMgoB M KETOHOB:
peakumm KrnemmeHceHa n KuxHepa—Bonbda.
OkucneHve anbgerngoB, peareHTbl OKUCMEHUS.
OkucneHue KeTOHOB Hagkucnotamu no banepy—
Bunnurepy.

11.3. a, B -HenpegenbHble anbaerngbl N KETOHbI.
MeToabl Nony4YyeHwusi: KOHOEHCcauWW, OKUCEeHune
annunoBbix cnupTtoB. Peakuua 1,2- un 1,4-
npucoeauHeHnst NNTUAOPraHNYECKMX
COeVHEHMN, TpuankunbopaHoB, Auankin- wu
Onapunkynparos, LUaHUCTOro BOAOpOAa,
ranoreHoBo4opoaO0B. JNoKcuaupoBaHue a , B -
HenpeaenbHbIX KETOHOB. ConpspkeHHoe
npucoeguHeHne eHoMNsITOB U eHaMWHOB K a , B -
HenpedenbHbIM  anbgerngam 7 KeToHaMm
(Muxaans). [oHopbl K akuentopbl Mwuxaans.
Katanusatopbl peakuun, ee 0OpaTMMOCTb.
PeTpo-peakuusi. Peakuun aHenNMpoBaHusl.
BapunaHt PobuHcoHa. Wcnonb3oBaHne a -
XJIOPKETOHOB M MPOU3BOAHbLIX  OCHOBaHWM
MaHHuxa. B -CUNMNNPOBAHHbIE BUHUITKETOHbI
(CTOpK) M eHaMMHBI B peakLMsaX aHENMPOBaHMS.

Opr XnUmust
acnupaHTypa_
1;
https://edu.vsu
.ru/course/vie
w.php?id=125
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KapboHoBbIe KACNOThI U MX
Npon3BOAHbIE

12.1. MeToabl CHHTE3a KUCMOT. OKUCHEHNEe
NepBUYHBLIX CIWPTOB UM anbAerMaoB, arkeHoB,

Opr XUMUS
acnvpaHTypa_




ankuMHOB, ankunbeH3omnoB, MAPONN3 HUTPUIIOB U
OPYIMX  MPOU3BOAHLIX  KApGOHOBLIX  KMCIOT,
CMHTE3 Ha  OCHOBE  MeTannopraHM4Yeckux
COeQWHEHWUIN, CUHTE3bl Ha OCHOBE MaroHOBOrO

achupa.
12.2. Peakuumn KapBOHOBbIX KWCIOT:
ranoreHnpoBaHune no ento-Ponbraparty-

3ennHCcKOMy, NUPONUTUYECKas  KeToHM3auus,
anektponn3 no Konbbe, gekapbokcunmpoBaHue
no XyHCOMKKepY.

12.3. MeToabl nosly4yeHus NPOn3BOAHbIX
KapOOHOBbIX KUCNOT: ranoreHaHrmapuaos,
aHrMapuaoB, CIOXHbIX  3UPOB, HUTPUIIOB,
amuaoB. KeTeHbl, UX NOny4yeHne n CBOMCTBA.

12.4. Peakuun npou3BOOHbIX  KapOOHOBLIX
KACNOT: B3aUMOAEWCTBME C HYKNEOMUNbHbIMM
peareHTamu (Boga, CNUPTbl, amMMMWak, aMuHbl,
MeTannopraHmyeckme COeANHEHMS).
BoccTaHoBneHne ranoreHaHrmapuaos no
anbgerngoB no Po3eHMyHOy M KOMMNEKCHbIMU
rmgpungamm MeTarnnos. Baaumopeiicteue
ranoreHaHrMapuaoB C AvMa3oMeTaHoM (peakums
ApHaTa-OwnctepTa). BoccTaHOBREHWE  CROXHbIX
3(hmMpoB OO CNUPTOB U anbaerMgoB, HATPUMOB —
0O aMMHOB W  anbaerngoB  KOMMIEKCHBIMU
rmgpugamm  metannos. ManoHoBas  kucnora:
CYHTE3bl C MarnoHOBbIM 3UMPOM, peakuus
Mwuxaans, KOHOEeHcauum C anbgervgamu
(KneBeHarenb). CnoxHoadmpHas 1 auunonHosas
KOHAeHcauun. OcobeHHocTH acpmpor
[OBYXOCHOBHbIX Kucnot (obpasoBaHue
KapbouuknoB) B 3Tux peakumax. CrnoxHble
aupbl A -ranoreHoKUcrioT B  peakumsix
Pedopmartckoro. ALETOYKCYCHbI 3admp W ero
MCnonb30oBaHMEe B CUHTE3E.

12.5. MeToabl cuHTe3a a , B -HenpeaenbHbIX
KapOOHOBbIX KACNOT: Aerngparaums
rMOpoKCUKMCNOT, peakuun KHeBeHarens,

ButTtura, lNepkuHa (CUHTE3 KOPUYHBIX KUCIIOT).
Peakuuu npucoegmMHeHns No ABOMHOW CBA3W.
Bpomo- 1 nogo-naktoHnsaumsa a , 3 -
HenpeaenbHbIX KapOOHOBbLIX KACMNOT

1
https://edu.vsu
.ru/courselvie
w.php?id=125
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CuHTeTunveckoe
ncnonb3oBaHWe peakuun
3NEKTPODUNBHOTO 3aMeLLEHNS
B apomaTuyecKkom psdy

13.1Knaccudumkauma peakunin apomaTUdecKoro
ANeKTPoPUNLHOro 3aMeLLeHus. BrnvsaHune
3amecTutenenn B  OEH30MbHOM  KOfbLUe Ha
CKOpPOCTb M HarnpaBrieHue 3neKkTpodUbLHOro
3amMelleHus. CornacoBaHHas 1M HecornacoBaHHas
opveHTauus.

13.2.  HutpoBaHue. HuTpylowme  areHTsl.
MexaHnam peakuum HuTpoBaHus. HuTpoBaHue
GeH3oma wn ero 3amelleHHbix. HwuTpoBaHue
OudeHnna, HadTannHa, apomMmaTU4YECKMX aMUHOB
n deHona. lNonyvyeHne MNOMHUTPOCOEONHEHUMN.
Mnco-aTaka © wunNco-zamMelleHne B peakuusax
HUTpoBaHUA. BoccTtaHoBneHWe HUTPO-rpynnbl B
pasnuyHbIX YCNOBUSIX.

13.3. ["anoreHmpoBaHue. ["anoreHupytoLune
areHTbl. MexaHu3M ranoreHMpoBaHWSA apeHoB U
NX NPOUN3BOAHBIX.

13.4. CynbdupoBaHue. Cynbdupylowme areHThbl.
KuHeTnyeckun n TepMoaMHaMUYECKUA KOHTPOMb
peakuuu (cynbdhmupoBaHue deHona n
HadTanuHa). [NpeBpaleHne cynbgorpynnebi.
13.5. AnkunupoBaHue apeHoB no Ppugento-

Opr XUmusi
acnupaHTypa_
1;
https://edu.vsu
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Kpadtcy. Ankunupywowue areHtbl. MexaHunsm
peakuuu. MonnankunupoBaHue. Mo6oyHble
npoLecchbl:  u3omepusaumsa  ankunumpyoLlero
areHTa 1 KoHeudHblx npoayktoB. CuHTe3 auapwn-
W TprapunveTaHoB.

13.6. AumnupoBaHue apeHoB. Auunupyowine

areHTbl. MexaHnam peakuuu.
PerviocenekTnBHOCTb auMnupoBaHus.
OcobeHHocTH auMnMpoBaHus cheHonos,

neperpynnupoBka ®puca. dopmunmpoBaHue Mo
aTTepmaHy-Koxy, MaTtTtepmaHy n Bunbcmenepy.
O6nacTb NPUMEHEHNS 3TUX peakUn.

14 13.1. HutpoankaHsbl. CwuHTes n3 | Opr XnUmust
ankvnranoreHnaoB. KUCrMOTHOCTb M TayToMepus | acnupaHTypa_
HUTpoankaHoB. KoHaeHcaunsa ¢ KapOoHunbHbIMK | 1;
coeguHeHnamn  (AHpu). BocctaHoeneHue B | https://fedu.vsu
amMuHbl. NpeBpalleHne BTOPUYHbLIX HUTPOAnkaHoB | .ru/course/vie
B keTOHbl (Mak-Mappwm). w.php?id=125
13.2. MeToabl nonyyeHusi amuHos: | 06
ankunMpoBaHue aMMmuaka 1 aMmmHoB no FodmaHy,
dranummaa kanusa (Fabpuank), BOCCTaHOBMEHUE
asoTcoAepXallmMx MPOU3BOAHbLIX KapOOHWUIBbHBIX
coeauHeHnn " KapOOHOBBIX KMcnor,
HUTPOCOEANHEHN, anknnasmaos.

HuTpocoeamHeHWsa n aMyHbI n

eperpynnupoBku lopmana n Kypuuyca. CuHTes
aMMHOB C TPETUYHBIM arnkWrbHbIM PazuKanom
(PutTep), B3ammogencteMe  anbgerngos M
KeTOHOB Cc popmmaTom ammoHus (Jlerikapt).
13.3. Peakumm amnHoB. AnKnnmpoBaHue u
auunupoBaHue. TepMnyeckoe pasnoxeHune
rMapoKCuaoB TeTpaankmnaMmMoHusi no Mogpmany.
OkuncneHve TpeTUYHbIX aMnHoB A0 N-OKCnaoB, nx
Tepmonus (Koyn). MonyyeHne HutpoHoB 13 N,N-
avankunrngpokcmamuHos. Peakuum [3+2]-
LMKITONPUCOeANHEHMS HATPOHOB (0bpa3oBaHue
NSATUYNIEHHBIX a30TUCTbIX FETEPOLMKIIOB).

15 Mpupoga apoMaTU4YHOCTU Opr
HeHaCbILLEHHbIX reTepoLUKIIOoB, nx | Xxumums
Kknaccudukaums. acnupaHTypa_

MaTnuneHHble reTepounknbl €  ogHuMm | 1;
retepoatomom. BaxHevwmne wmetoabl cuHTesa, | https://edu.vsu
B3aumHble  nepexogbl  (peakums  KOpbesa). | .ru/courselvie
3aBNCUMOCTb CBOWCTB oT npupoabl | w.php?id=125
retepoatomoB. Peakumm  rmgpupoBaHua u | 06

"eTepouuknuyeckue

coenHeHns

OKUCneHuA. dJypaH n auetTumnnmppos B AMeHOBOM
CUHTE3E.

OpwueHTauus 3NeKTPodUIbLHOro
3aMelleHns B NATUYIIEHHbIX  reTepoumknax.
HuTtposaHue, cynbupoBaHue

(TepeHTbEB),ranoreHNpoBaHne, auunIMpoBaHue,
dhopmunmpoBaHve, mepkypuposaHue. lNonyyeHvne
" CBOMWCTBA nuppornkanusa "
nUpposiMarHMnranioreHMaoB. KoHgeHcauunsa
nuppona c¢ dopManbgerngoMm u MypaBbUHOM
kncnoton. [llpeacraBneHnss O  CTpoOeHUN U
BMOXMMUNYECKON ponu xnopodwunna "
remornobuHa. ®ypdypon, ero nonyyeHve u
ncnonb3oBaHWe B CUHTE3E.

WHpon, ero cuHtes no duwepy,
XUMU4eckme CBOWCTBA: BOCCTaHOBMEHME,
NPOTOHHAaA noABuMXHOCTbL Bogopoda NH-rpynnbi.
Peakunn anekTpounbHOro 3amelleHust B sgpe
uHgona (cpaBHeHWEe C MNOBeAEHMEM nuppona).
WHpgonunmarHnnbpomung, MHOONMUIHATPUNR, UX




peakunn. OkcoOnNpou3BOAHbIE WHAOMA, rakTam-
nakTMBHas Taytomepus. Pomb coeguHeHun
nHgona B npupoge. Haumro, ero cuHTes.

MaTnYneHHbIe reTepoumKIbl C
HecKonbkumu retepoatomamm. CUHTESbI U
cBOMNCTBa Nupasona u umugasona. lNMoHatue o
Tpuasonax u TetTpasonax. [mcTtnamH.

LLlecTMyneHHble reTepounkribl C OOHUM
retrepoatomom. [NupuamH. CuHTE3 npocTenwmx
MPOU3BOAHBIX NUPUAMHA, WX HaxoXaeHue B
npvpogde. OnekTpoHHoe cTpoeHue. Peakumm c
ankvnranoreHMgamu, KOMMMekcbl € Opomowm,
cepHbiM  aHrugpugoMm.  OkucnuTenbHble  U©
BOCCT@HOBMUTENbHbIE  peakuum  MPOU3BOAHBIX
nMpuanHa. OnekTpodunsHoe 3amelleHne B S4po
nupuavHa (HuTpOBaHNMe, cynburpoBaHue,
BpomupoBaHue). N-Okucb  nupuaunHa, ee
ucnonb3oBaHve B CuHTese. PaclenneHue
NMPUOUNHOBOTO KonbLa. HykneodunbHble
peakumm  NUPUAMHOB C  aMugoMm  HaTpwus
(YmunbabuH), egkum  kanu,  EHUNNUTUEM.
TayTtomepus 2- 1 4- OKCU- 1 aMuUHONUPUAMHOB. C-
H-KncnotHocTe MWKONMUHOB U MUPUAWHUEBLIX
conen. Peumknusaumsa npounsBogHbIX NUPUAMHA
no Kocty-Carntynuny.

XvHonvH. CuHtesbl Ckpayna u JebHepa-
Munnepa. lMoBegeHne B peakuusix OKUCMEHWUS,
BOCCTAHOBMEHMWS, HATPOBAHUS, CynbMpoBaHMUS.
6-OKCW-XMHOMWH, CWMHTE3 W WUCMNOMb30BaHWe B

aHanuTNn4eckom XUMun. HykneodunbHble
peakuun XWHOIWHa, KoHOeHcauums 2-
METUMNXMHOMUHA.

LLlecTnyneHHble reTepoLuKbl C HECKONBbKUMM
rerepoatomamu. NMMPUMUANHBI U NYPUHBI, NX
ponb B npupoge. Ypauun, TUMUH, LMTO3UH —
KOMMOHEHTbI HYKNENHOBbIX KNCNOT. HyknenHoBble
kucnotel (OHK, PHK). Hykneoangel n HykneoTnabl
— X POfb B NEPBUYHON CTPYKTYPE HYKMNENHOBbIX
kucnoT. Unnctpauuns BO3MOXHOCTEN CUHTEe3a
AVHYKNeoTuaoB. BropnyHas cTpykTypa
HYKMEWHOBbIX KUCMOT, NpeacTaBneHue o
MexaHu3Me nepeaaydm reHeTU4ecKkomn
MHdOpMaLInK.

13. MeToguuyeckue ykasaHusi N0 OCBOEHUIO AUCLUUNIUHLI: /3y4yeHne KOHCMEKTOB nekuun,
pabota c nutepaTtypon u noabop AOMNOSHUTENBHOW NuUTepaTypbl MO TeMe HayyHoro
nccrneaoBaHus, NOAroToBKka OTBETOB Ha BOMPOCHI, cooblweHun no Teme. lNpun peanusaumm
ANCUMNSIMHBL  C  UCMONb30BaHWMEM  OUCTAHUMOHHBIX OBbpasoBaTenbHbIX  TEXHOMOMN
NCMONb3YHTCA MHCTPYMEHTbI ANIEKTPOHHON MHGOPMaLIMOHHO-06pa3oBaTensHomn cpeabl BI'Y
«ONEKTPOHHbIN yHUBEepcuTeT BIr'yY»(https://edu.vsu.ru) n/mnu “MOOK BIry”
(https://mooc.vsu.ru)

14. MepeyveHb nuTepaTypbl, PECYpPCOB WHTEPHET, HeobXoAMMBLIX ANsl OCBOEHUS
AVUCLUMIINHbI

a) ocHOBHas nuTeparypa:

Ne n/n McToYHMK
PeytoB O.A. OpraHnyeckas xumusi : B 4 4. : y4eOHMK Ans CTyA,. By30B, 00yY. MO HaMpaBreHuo n
1 cneunanbHocTh "Xumunsg" / O.A. Peytos, A.J1. Kypu, K.IN. ByTnH ; Mock. roc. yH-T um. M.B.

JlomoHocoBa .— M. : BMHOM. J1a6. 3HaHui, 2007-2010.
2 Cmut B.A. OcHoBbI coBpeMeHHOro opraHudeckoro cuHtesa / B.A. Cvmut, Al. OmunbmaH. - M. :




| | BuHoM. NlaGopaTopus 3HaHui, 2009. - 750 c.

06) pononHuTenbHasa nuTeparypa:

Ne n/n McTouHnk

3 [xoynb k. Xumusa retepoumknuyeckmx coeguHernii / k. ko, K. Munnc. - M. : Mup, 2004. -
728 c.

4 LWabapos KO.C. OpraHuyeckas xumus : B 2-x 4. / KO.C. LWWabapos. 2-e n3a., ncnp. M. : Xumus,
1996.
MenTnH FO.A. dusnyeckme metToabl NCCreqoBaHUs B XMMUK : y4ebHMK Ans CTyA. By30B, 0Byd. no

5 cneyunansHoctn 011000 "Xummusa" n HanpaeneHuto nogroT. 510500 "Xumua" / KO.A. MeHTuH, J1.B.

Bunkos .— M. : Mup, 2006 .— 683 c.

B) UH(pOpPMAaLIMOHHbIE ANEeKTPOHHO-06pa3oBaTenbHbIE pecypCehbi:

Ne n/n McTOYHUK
MonHoTekcToBble 6a3bl 4aHHbBIX U pecypcbl, JOCTYN K KOTOpbIM obecneyeH n3 cetu BI'Y (cant
6 Hay4Hou oubnumotekn BI'Y, URL: http://www.lib.vsu.ru): 96C YHuBepcutetckasi 6ubnmoteka
oHnanH http://biblioclub.ru
7 HayuyHas anektpoHHas 6ubnuoteka (http://elibrary.ru)
8 Opr xumuns acnmpantypa_1; https://edu.vsu.ru/course/view.php?id=12506

15. NMepeyeHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne n/n NcTouHUMK
3agayn n ynpaxHeHus no opraHm4eckon xummm : Yueb. nocob. ans ctyd. Boicw. y4eb. 3aBegeHun,
1 00yy.-cqa no Hanpas. u cney,. "Xumusa" / H. V. KonTtesa, J1. B. Mouceesa, A. C. Conosbes ; Noa pea. I'.

B. lWaTtanosa .— BopoHex : N3a-Bo BI'Y, 1995 .— 126 c.

MpakTnkym nNo opraHU4eckom xmmun : y4ebHoe nocobue ons CTyAeHTOB CTPOUTENbHbIX
2 cneunanbHocTten By3oB / A. V. Aptemenko, W. B. TukyHoBa, E. K. AHycdpues .— 3-e nag., ucnp. — M. :
Bblcw. wk., 2001 .— 186 c.

OpraHun4yeckuii cMHTe3 : Hayka 1 uckyccteo / B. CmuT, A. boukos, P. Kennn ; nep. c anrn.: B. A. CmuTa,
A. ®. boykoBa .— M. : Mup, 2001 .— 573 c.

OcCHoOBbI OpraHM4eckon xumumn nekapcteeHHblx BewecTts / A.T. CongateHkos, H.M. KonsigmnHa, U.B.
WeHngpuk .— 2-e nsg., ucnp. n gon. — M. : Mup, 2003 .— 190 c.

MpumeHeHue YO-, NK-, AMP- n macc-cnekTpockonumn B OpraHn4eckon xmmmm : y4ebHoe nocobue ans
5 cTya. xuMm. cniel. yH-ToB / J1.A. KasuumHa, H.B. Kynnetckas .— 2-e n3a., nepepab. n gon. — M. : 13ag-Bo
MockoBckoro yH-Ta, 1979 .— 236 c.

16. OOpasoBaTeribHble TEXHOSMOrMU, MUCMNONb3yeMble Mpu peanusauum y4ebHoOM
AUCLUUNSINHBLI, BKMOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0OyyYeHUe):

Mpu peanusaunm OMCUMNIUHBI NPOBOAATCA WHAMBMAYalbHblE 3aHATUS B dopmaTte Nekuui,
CeMUHapoB W KonnokeuymoB. CamocTosiTenbHasi paboTa BKMOYAET MOArOTOBKY K
NHOMBUAYanbHbIM 3aHATUSIM UM MX aHanua, MOAroTOBKY K TeKylwen W NpPpOMEXYTOYHOM
aTTecTaumm ¢ UCMoNb30BaHMEM UCTOYHMKOB, YKa3aHHbIX B n.n. 14-15.

OueHka 3HaHW, YMEHNN U HABbIKOB, XapaKTepuayrLas aTansl GOPMMPOBAHNA KOMMETEHLINIA B
paMKax W3ydeHWs OUCUUNIIMHBI OCYLIECTBASETCS B Xo4e Tekywenh U NPOMEXYTOYHOM
atTectaunn. Tekyllaa aTTectaumsa npoBOAMTCA B COOTBETCTBMWU C [lonoeHnem O TeKyLuew
aTTectayum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHus  BopoHexckoro
rocydapCTBEHHOro  yHuBepcuTeTa. Tekywas aTrectauus  npoBogutcs B dhopme
cobecenoBaHuin, coobLLEeHMI NO 3aaHHON TeMe U UHAMBMAYaNbHOro onpoca. lNpomexyToyHas
aTTectauus npoBOAUTCHA B COOTBETCTBMM C [lonOXeHMeM O NPOMEXYTOYHOM aTTectauuu
obyvarowmxca no nporpammam Bbiclwero obpasoBaHusa. KoOHTPOMbHO-U3MepUTENbHbIE
MaTtepuarnbsl NPOMEXYTOYHOW aTTecTauun BKMHOYAT TeopeTuyeckme BOMpoChl, NO3BONALNeE
OLEHUTb YPOBEHb MOSTyYEHHbIX 3HAHWUW W MNpakTUYecKoe 3afaHue, MNO3BONsALWEee OUEHUTb
cteneHb CPOPMUPOBAHHOCTM YMEHUA W HaBblkOB. [lpy OuUEHMBaAHUM  UCNOMb3YTCA
KonuyecTBeHHas LWkKana oueHok. Kputepun oueHnBaHna npueegeHbl Boiwe. [pu peanvsaumm
y4ebHON OUCUMMANHBI UCMOMb3YKTCSA 3fEeMEHTbl 3NEKTPOHHOro oby4eHuss n  pasnuyHble
ANCTaHLUMOHHbIE obpasoBaTtenbHble TEXHOS0ornu, nossonsoLine obecneunBaTtb
onocpefoBaHHOE B3aMMOOENCTBME (Ha paccTosHUW) npenogasaTtenen u obyyaroLmnxcs,



BKMNOYAA MHCTPYMEHTbl  3NIEKTPOHHOM  MHGOpMaunoHHO-obpasoBatensHon cpegbl BlY
«ONEKTPOHHbIN yHuBEpCUTET BlIr'y» (https://edu.vsu.ru) n/nnn ‘MOOK BIry”
(https://mooc.vsu.ru), nposegeHve BebOMHApPOB, BUMAEOKOH(EpeHUUn (B TOM 4UCne C
npumMmeHeHnem cepsucoB Zoom, Discord u ap.), B3aumogencTemMe B COLCETSX, NOCPeaCcTBOM
3NEKTPOHHOM NOYTbl, MECCEHIKEPOB.

17. MaTepMaanO-TeXHquCKoe obecne4vyeHne AUCLUMNIIUHDbI:

JlekumoHHas ayamTopusi, OCHaWeHHas MyNbTUMEOUMHOM TEXHUKOW: HOYyTOYyK «Acer»,
MYNbTUMEANNHLIN NpoeKkTop «Bengy», akpaH

18. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TEKYLero KOHTPONs U NMPOMeXyTO4YHOM
aTrecTauum

18.1. TeKywMin KOHTPOIb
3apaHua ansa cobecegoBaHM U COOOLLIEEHUIN:

l. 1. Mcxoasa n3 metaHa, C NOMOLLbIO psda npespaleHnn nonyynte ctunbbeH. Kakne nsomepsl
XapakTepHbl AN 9Toro coeavHeHna? Hanuwute ypaBHEHWA HeOobXOAMMbIX peakunn wu
006 BACHUTE NX MEXAHU3M.

l. 2. MNpeanoxute peakuun, ¢ NOMOLLbI KOTOPbIX MOXHO YCTaHOBUTbL CTpoeHue 3,5-aumeTnn-3-
renteHa. Kakue peakuum xapakTepHbl Ansi 3Toro coeguHeHusa? Mpeanoxmte nx MexaHuam.

I. 3. CoeguHeHne umeeT obuwy dopmy C8HS8. M3BecTHO, 4TO OHO B3aMMOOENCTBYET C
KMCopo4OM B NpuUCyTCTBUM cepebpa, npucoeamHseT 6poM, OKUCNAETCA NepMaHraHaToOM Kanus
c obpasoBaHnemM O6eH30MHOW KUCROTbl. B npucyTcTBUM nepekucen B3aumogenctsyet ¢ 1,3-
OytagneHom c obpasoBaHMeM MONMMEPHOro npoaykra. [lpeanoxuTe CcTpoeHuMe 3TOro
COEeANHEHWS, HAaNULLIMUTE YKa3aHHbIe peakumm n 06 bACHUTE NX MEXAHN3M.

[. 4. C NOMOLWbIO KakMX peakumMh nU3 MeTaHa MOXHO MNOoNy4yuMTb 3TUNOEH305, UCMOonb3ysd B
KayecTBe [ApYyrMx peareHTOB TONbKO HeopraHuyeckme BeuwectBa? OOBbACHUTE MexaHU3M
NPOBOAMMbIX NPEBPALLEHWA.

[. 5. C NOMOLLBIO KaKnMX peakumin MOXHO pasgennTtb CMecCb NeHTaHa, 1-neHTeHa, 2-neHTeHa, 1-
neHTuHa?

l. 6. lNpeanoxute paumoHanbHbIN MNyTb CUHTE3a 1-MeTunHadTanuMHa, Mcxoasa W3 3ITaHa.
CpaBHUTE peaKkUMOHHYID CrMOCOBHOCTbL 3TOr0 COEeAMHEHMsT C  TOMYONoOM B peakumm
OpoMUpoBaHUSA B NPUCYTCTBUM KaTannsaTtopa; O6bsACHUTE MEXaHM3M 3TOW peakuuu.

l. 7. doTOXmmMHn4eckoe cynboxnopnpoBaHne H-gogekaHa CMEChbo XJlopa U CEPHUCTOro rasa (B
ycrnoBusix BBegeHua ogHou rpynnel SO2CI) nokasano, 4To obpasyeTcs CMecb M30MepOoB.
Hanuwnte  cxemy  peakuumm 1 CTPYKTypHble  ¢opMynbl  Bcex  obpasyoimxcs
MOHocCynbgoxnopnaos. KakoBo COOTHOLLEHNE N30MEPOB?

l. 8. HanuwwuTe peakuun 6GpoMmnpoBaHus Ha cBeTy 2-MeTundytaHa, NpuBeauTe ee MEXaHU3M 1
oXapaKkTepusymnTe npespaLleHnsi, NPUBOAALLME K CUHTE3Y COOTBETCTBYIOLLNX YIIIEBOAOPOOOB.

l. 9. Hanuwwnte ctpyktypHyto cdopmyny yrnesogopoga C10H10, koTopbil HE AaeT ocagka c
aMMMaYHbIM PacTBOPOM 3aKUCU Meau; NMpu HarpeBaHuu ¢ pa3baBreHHOW CEePHOW KUCIOTOW B
npucyTcTBumM cynbdaTta pTytn obpasyet BewectBo C10H120, garowee xapakrepHble peakumm
Ha KapOOHWIbHYIO rpynny; Npu oKMcneHnn obpasyeTt n3ogTaneByo KUCMOTY.

l. 10. B kakon nocnenoBaTenibHOCTU HaAo NPOBOAMTL pPeakumn, 4Tobbl M3 6eH3ona nonyynTb 1-
Xnop-2,4-guHnMTpobeH3on? Hanuwute ypaBHEHUA peakuun, OOBSACHUTE UX MEeXaHusMm WU
YKaXXuTe BO3MOXHble NoO6OYHbIE MPOAYKThI.



[. 11. PacnonoxuTte yrneBogopobl B nopsigke BO3pacTaHUs UX peakLMOHHOM CMOCOBHOCTU B
peakumsx 9SnekTpodunbHOro MNPUCOEANHEHUS: MPOMNEH, MeTunaueTuneH, 2-metun-2,4-
neHtagneH. Hannwute mexaHnsm peakunm AE onsa aTux coeguHeHun.

l. 12. Onpepenute coeanHeHus C5H8, ecnu OHO pearnpyeT C aMMUaYHbIM PacTBOPOM
XNopucTon megu ¢ obpasoBaHMEM oOcafka KpacHOro ueTa, Npu HarpeBaHuM CO CNUPTOBbLIM
pacTBOPOM LLENoYn U3oMepusyeTca B YrreBoAopon, KOTOpPbIA MPU OKUCIEHUMU Hapsgy C
APYrMMun NpoaykTamu gaeT aueToH.

l. 13. MNpn gobasnenun 1,3-6yTagneHa k aMpHOMY pacTBOpy TeTpaumaHaTuneHa obpasyercs
OecuBeTHbIN KpUcTannmMyeckui npoaykt. KakoBo ero crtpoeHue? [lpeanoxmte MexaHu3m
peakumu.

l. 14. Hannwwute cTpykTypHyto cdopmyny yrnesogopoga C8H16, ecnu: 1) npu gencteum N-
GpomMmcykunHumMmaa obpasyeTca TpeTUYHOE ranloreHnpou3BoAHoe; 2) nNpyu  rMapupoBaHMm
obpasyeTcs yrneBogopod, KOTopbi obpasyeTcsa B kadecTBe €AMHCTBEHHOro npoAykra no
peakumn Bropua 13 nepBUYHOro ranoreHankuna. Hanvwute ykasaHHble peakumm n obbsacHuUTe
NX MEXaHU3M.

lI. 1. CoeanHeHne C8HB80O3 moxeT OblTb pas3gerieHo Ha 3HaAHTUOMEPDLI, NPU 3HEPTNYHOM
OKMCNEHUM f[aeT OEH30MHYH KUCMOTY; BCTYNaeT B peakuMm C YKCYCHbIM aHruapuaom wu
pacTtBopamu wenoyen. HanuwunTte CTpyKTYpHYO hopMyIrly 9TOro CoeiHEHNA N Heobxoaumble
peakuumun. Yto aBngeTcsa NPUYNHON CyLeCTBOBaHMUS €ro B BUAE 3HAHTMOMEPOB?

lI. 2. MNMpepnoxute Hanbonee pauMoHarnbHbIA, 9KOHOMUYECKM OBOCHOBAHHbLIM (OOCTYNHOCTb
peareHTOB) W 3KONMOIMMYECKM HauMMeHee OnacHbI NyTb CUHTE3a [-(heHMnaTUNOBOro cnupTa.
Kaknmu peakunsamMmm MOXHO NOATBEPAUTL CTPOEHME 3TOr0 COeaMHEHNS?

II. 3. MNMpeonoxnte cUHTE3 ONTUYECKU aKTMBHOMO CnNupTa, UCMONb3ys B KavyecTBe MCXOOHOro
coeguHeHus 1-6yteH. OBbsACHUTE MEXaHU3M peakLui.

II. 4. Kakue coeguHeHuss obpasyrotca npu obpaboTke adumpHOro pactsopa cmecu 2,3-
anbpomneHTaHa wun 1,4-gnbpomMmneHTaHa MarHuem, a 3aTeM nocrefoBaTefibHO W30bITKOM
dopmanbaermga n Bogon? Kak MoXXHO gokasaTb CTPOEHME MOMYYEHHbIX NPOAYKTOB?

II. 5. W3 atnnbeHsona u nporneHa BO3MOXHO KOPOTKMM nyTeM nonydute -
deHnnTpumMeTMnaTaHon. Kakmmm XuMmMYeckMmu NpeBPALLEHUAMM MOXHO MNOLATBEPAUTL €ro
CTpoeHne? Hanuwmnte HeobxoauMble ypaBHEHUS peakumMi N O6BbACHUTE UX MEXaHU3M.

lI. 6. lMpeanoxute cuHtes 1,3-andeHnn-1-(n-tonun)-l-nponaHona wu3 [B-HeHMNITUNOBOrO
cnupTa. O6bACHMTE MexaHn3M peakumn. Kakme nsomephbl CyLLeCTBYIOT A4S 3TOro COeaNHEHNS?

[I. 7. CoeauHenna A n B umerT oamHakoBbii coctaB C9H120. Bewectso A onTUYecku
aktmBHo. OHO MeanieHHO pearMpyetr C MeTanfMyeckum HaTpuem C BblAeNeHnem rasa.
BewectBo B pactBopsetca B wenoun. O6a BellecTBa NpU HarpeBaHUM C YKCYCHbIM
aHrmapuaoMm obpasyltoT nNpoaykTbl C MpUATHbIM 3anaxom. [pu genctBum BuxpomaTa Kanus
coeguHeHne A paet OeH30MHy0 KucnoTy, a b — TemHo3eneHoe okpawwmsaHue. Onpegenute
CTPYKTYPY A 1 B, HanNUWNTEe ypaBHEHUSA yKa3aHHbIX peakuui.

[I. 8. OBreHon, cocraBHas 4acTb rBO3OMYHOrO Macna, npeacraBnsieT cobon 2-MeToKCcu-4-
annundeHon. MNMpegnoxute cnocod cuHTe3a ero n3 AOCTYNHOro cbipbsl. Kakve peakuun ons
Hero xapakTtepHb!?

[I. 9. lMNpeanoxute Haubonee nepcnekTUBHbIN METOA4 CUHTEe3a canuMuuoBOro anbaernaa,
ncxogs nepeBOoHayanbHO M3 HeopraHudeckmx BewlecTB. C NMOMOLLBK KakMX peakumi MOXHO
NoaTBEPANTb CTPOEHUE ITOr0 COEANHEHNS, KAaKOB X MEXaHU3M?

[I. 10. N3 nmMpokaTexmHa U Apyrux HeOOXOOMMbIX peareHTOB OCYLEeCTBUTE CUMHTE3 4-OKCu-3-
MeTokcnbeHsanbaernga (BaHunmHa). O6bAcCHUTE MeEXaHM3M NPOBOAUMBIX peakL .



[I. 11. OcywectBute cuHTE3 rento3bl M3 D-ranaktosbl. Hanuwute dopmynbl duwepa u
Xeyopca ansi 3Toro CoegHEHUS.

[I. 12. C nomowibio Kaknmx peakumn n3 MarioHOBOro admpa MOXHO MONyYuTb 2-MeTUn-4-
oKkcubyTaHoBYO KMcnoTty? Kakvne npeBpalleHnsi BO3MOXHbI NPy ee HarpesaHnmn?

lI. 13. MNpeanoxute gonycTMmble METOAbl CMHTE3a a-, B-, Y- U O-OKCUMEHTAHOBbLIX KACIOT M3
aueTuneHa n HeopraHnyecknx sellectB. C MOMOLLBIO KakMX peakuun MOXHO pasfenivtb 3Tu
n3omepbl?

[I. 14. YKaxuTe, Kakne 1u3 NnpuBeaeHHbIX HUXE KUCNOT CNOCOOHbI K paueMmsauunm, a Kakme HeT?
MpuBeaguTe HeobxoaMMble OOBACHEHUS.

Il. 15. 3 aueToykcycHoro achmpa, aTurneHa n HeopraHMYeCcKnx BELLECTB NonyyYnTe agurnmHoBYHO
kncnoTy. OObAcCHUTE nNpefnoXeHHble peakuun. C MOMOLLBbIO KakMx MpeBpaLLleHUA MOXHO
NOATBEPAUTL CTPOEHMNE aaunMHOBOW KUCTOTbI?

[I. 16. 3 MoHO3bI cocTaBa C6H1206 nonyyeH rmapOKCUHUTPWA, NPOAYKT rMAPONn3a KoToporo
npv BOCCTaHOBMEHMM 0BpasoBarn 2-MeTUNreKCaHoBYH KMCIOTY. YCTaHOBUTE CTPOEHNE MOHO3bI.

[I. 17. MNMpepnoxuTte akOHOMUYECKN Hambonee Ge3onacHbIn NyTb CMHTE3a aueTuncanmMumMIoBomn
KMCNOTbI (acnupuHa), UCxoast 3 HeopraHNYeCKNX peareHToB M YKCYCHOro aHrmgpuga. Kakumm
cBoMcTBamMu obnagaeT 3To coegnHeHne?

[I. 18. Wcxoga w3 manoHoBOro adgwmpa, OCyWeCcTBUTE CUHTE3 OU3TUIIOBOro admpa
METUNITUNIMANOHOBON KUCNOTbl M MNPEeasioXUTE AONsi HEero npeBpalleHusi, NpuBoadalIME K
Nosly4eHMo pa3sHoobpasHbIX NONUAYHKLMOHASTbHObLIX COeANHEHWUN.

[I. 19. TMponuneH obpaboTanu nocnegoBaTeNlbHO XSIOPHOBATUCTOM KUCIOTOW, LWaAHMAOM
HaTpus, NoOABEprnM  KACAOTHOMY rMaponuady, 3atem nogencrsoBann 6GpomMom  nipu
ynbTpadunonetoBom obnydyeHun. Hanuwmte cxemy KOHUrypauuoHHbIX MpeBpalleHnn ans
YyKa3aHHbIX BELLECTB.

Il. 20. Kakne mncxogHble coeanHEHNs HeobXoaMMO MCMNONb3oBaTh ANSA NonyyeHus 1-metun-3-
KapbaTokcununepngoHa-4 MeToaoM CROXHO3MUPHOM KoHAeHcauum? C  MNOMOLLBbIO  KaKnx
AaHHbIX MOXXHO NOATBEPAUTL CTPOEHME ITOro BewecTsa?

[I. 21. Tpn obpaboTke cmMecu aueToHa W ITUNdopmuata I3TUNaToM HaTpusa B adwmpe
obpasyetcs 1,3,5-TpnaueTundeHson. O6bACHUTE MEXAHM3M 3TOro NPEBpPALLEHNS.

lI. 22. CoeguHeHne coctaBa C7H1202 B3aumogencTByeT C ankoronstaMmy LLENOYHbIX
METanmnoB, ranoMaHbIMK ankunamu, amMMuakom, rmapasvHom, 6eHsanbgerngom. Hu camo ato
BELLECTBO, HW NPOAYKTbl €ro npeBpaleHuss He [alT peakuuo «cepebpsaHoro 3sepkanay.
MpennoxmnTte BO3MOXHYK CTPYKTYPY MOMEKYIbl, HANMULLINTE YKa3aHHble peakuMm u ob6bAcCHUTE
NX MEXaHM3M.

[I. 23. CoeavHeHne wumeet obwyo dopmyny C8H8O, nerko BCTynaetr B peakuum C
OMcynbUTOM  HaTpusl, CUHUIBHOW  KUCIMOTOW, eHunrmgpasnHoMm. [pn  okncneHum
nepmMaHraHaTtoMm Kanusi obpasyeT KWUCMOTy, Rerko nepexoswyio npu HarpeBaHunm B
COOTBETCTBYHOLLMIA aHIMapua, KOTOPbIN SBSIETCH CblpbeM Af151 NOMYyYEHNSA LUMPOKO U3BECTHOrO
nHaukatopa. Hanuwmte Heobxoanmble peakumm n 06 bACHUTE UX MEXAHU3M.

[I. 24. MNpeanoxuTe paunoHanbHbIA NyTb CMHTE3a PeHUN(TpUdEHUNIMETUN)KETOHA, NCX0aa 13
aueTtuneHa. EcTb nu otnnuma B peakuMOHHON CNOCOBHOCTM 3TOro KeToHa u auetoHa? OTeeT
noaTrBepanTe COOTBETCTBYHOLLUMMU peakUNAMU N PACCMOTPEHNEM UX MEXaHU3Ma.

lI. 25. N3 2-neHTaHoHa nonyynte 2,3-NeHTaHanoH. Kakumn XumMudeckmmu npespalieHnsmMm
MOXHO MOATBEPAUTL CTPOEHME ITOro AukeToHa? [loyemMy Henb3a NonyvnTb O—AUKETOHbI
AEeNCTBMEM METAsOB Ha ranioreHaHrnapmabl KapboHOBbLIX KUCNOT?

II. 26. Npwn okncneHmn coeagnHenunsa A obwen gopmynsl CSH100 ogHUM 13 NPOAYKTOB peakumm
asunca gopmansgerng. Hderngpatauma A npuBoguT K yrnmesogopony b, pervgpuposanue



KOTOPOro u nocnegyrowasa rmgpataumsa obpasytowieroca npu germapupoBaHnun BellectTsa gaet
coeanHeHue B, cnocobHoe k KeTo-eHONbHOM TayTomMepun. NpeanoxunTte CTpoeHne coeguHeHns
A. HanuwunTte ykasaHHble peakuuu.

. 27. I'Ip|/| O30HOJIM3e OAOHOro W13 KCUINosroB nMoJlydYeHbl rTnMOoKCallb, MEeTUIITInoKCcanb «"
anmeTunrinokcans. KakoBo CTpoeHune kcunona?

II. 28. Onpegnenute cTpoeHue coeamHeHna coctaBa C8HB8O, koTopoe B3avmopencTByeT C
deHnrngpasnHoM 1 rmgpoKCUNaMmMHOM, He U3MEHSIETCA Npu AENCTBMM CMMPTOBOrO pacTBopa
UnaHuga Kanusi, a nNpyv OKUCNEHMM XPOMOBOWM KMUCIIOTOW NpeBpallaeTcs B KUCNOTY cocTaBa
C7H602.

[I. 29. [ONa KakMx U3 YyKasaHHbIX HWXe COeANHEHUN BO3MOXHA MEXMONeKynspHas unu
BHyTpUMOneKynsdpHaa peakuuss KaHHuuuapo: nponaHanb, UW3oMacnsHbiA - aHrmapua,
TPUAEHUNYKCYCHbIN anbaerng, opTo-HMTpobeH3anbaerns, deHnnrnmokcans?

[I. 30. MNpegnoxute [OCTYNHbIN cnoco® cuHTe3a napa-HuTpobeH3ounaueToHa. Kakumu
0COBEHHOCTSIMW B peaKkUMOHHOM CMOCOBHOCTU OTnMYaeTcs 3TO coeauHenwe? Hanuwwute
HeobxoauMble peakunmn n 0O bACHUTE NX MEXAHU3M.

II. 31. Kakne BewectBa obpasyoTcs npy B3anMoaencTBMM METUNITUIKETOHA C aueToeHOHOM
B MPUCYTCTBUM LWEMOYHbIX KaTtanudatopoB? OOBbACHUTE MexaHu3M NPeanoXeHHOro
npeBpaLLeHus.

[I. 32. MonyynTe ¢ NOMOLLLID MarHMMOPraHNYECKOro CMHTe3a nponundgeHunkapdbmnHon, B3sB B
KayecTBe 0HOro U3 NCXOAHbIX BelecTB 6eH3anbaerua.

[ll. 1. Mpenonoxute BO3MOXHbIN NYTb CUHTE3A 2-HUTPO-2-MeTunbyTaHa n3 metaHa, o6bACHUTE
MexXaHW3M npeasioXXeHHbIX peakuun. Kakme nsomepsl 0bpasytoTcs npyu npssMoM HUTPOBaHUMU 2-
mMeTunbytaHa? Kakue pasnuums B XUMMYECKMX CBOMCTBAx MO3BOMSAT pasgenutb 39Tu
coeanHeHna?

[ll. 2. Ncnonb3ys peakuuio OMasoTUPOBaHWUS, OCYLLECTBUTE CUMHTE3 CreayrLlmx COedNHEHUN:
MeTa-xnopatunbeHsona, napa-pTopHUTPObEH30Ma, OpTo-6poMmdeHona. O6BLACHUTE MEXaHN3M
peakumm ana3oTUpPOBaHUS.

[ll. 3. C nomMoLbio KakKnx peakumi MOXHO pasnnuynTb N30MepPHbIE HATPOAHUITUHBI?

lll. 4. N3 aHunuHa nonyyute napa-HUTPo30-N-3TUNaHUIMH, napa-aMMHOOMME-TUNaHUINH,
napa-6pom-N-aTunaHunmH. CpaBHUTE WX OCHOBHble CBOWCTBA W [Jante Heobxogumble
obbACHeHUd.

lll. 5. Onpenenute cTpoeHne coeamHeHusi coctaBa C3H8NCI, koTtopoe npwu [encTeuu
a30TMCTON KMcnoTbl nepexoaut B coeamHeHne C3H70CI, B3anmMogencrTBytolee C YKCYCHOM
KMCNOTOW, a Npu OEACTBUM CNUPTOBOrO pacTBopa LWENnoYM WUCXOOQHOE COeAWHEHWEe nerko
npeBpawaeTcsd B BEWECTBO C YeTKO BblpaXeHHbIMW HenpeaerbHbIMKU  CBOMCTBaMM.
MpeanoxuTte mexaHM3Mbl OCYLLLECTBNAEMbIX PeaKLni.

[ll. 6. BewectBo coctaa C8H11N BCcTynaeT B peakumio AnasoTUpoBaHUS C 06pa3oBBHMEM
coeguHeHust coctasa C8H100, koTopoe pfaeT pumonetoBoe oOKpallMBaHME C pPacTBOPOM
XJIOPHOro Xernesa, B3auMogeucTByeT CO wernodyamn u opmanbgerngom. KakoBa CTpykTypa
coeguHeHuns opmynbl C8H11N, kakme nsomepsbl 4 HEFO BO3MOXHbI?

lll. 7. 3 nponeHa nyTtem nocnegoBaTenbHbIX NpeBpalleHnn nonyuute H-6ytunamuH. C
MOMOLLBI KaKMX peakuunm MOXHO NOoATBEPOUTbL HanmMuMe B €ro Mofiekyne nepBUYHOM
amuHorpynnbl?

[ll. 8. Kakne npoayKTbl 1 B KAKOM COOTHOLUEHUN OBpasytoTcsl Npu HarpeBaHun asobeH3ona B
pacTtBopax: a) Ttonyona; ©6) HuTpoGeH3ona; B) xnopbeH3ona? Hanuwute HeobGxogumbie
peakunm n 06BACHNTE UX MEXAHN3M.



[lI. 9. N3 H-amunoBoro cnupta nonyyute H-OyTun-, H-aMun-, H-rekCumnamuHbl, MOoNb3ysCb
BO3MOXHO 6oriee KOpOTKMMU MYyTAMU CUHTE3a.

[ll. 10. CoeanHeHune A coctaBa C7H7NO npu B3aMmogencTeum ¢ napa-tonmnmMarHiumbpommaom
o6pasyeT BewectBo b (C14H15NO), a ¢ aHunuHom — okpaweHHoe Belwectso B (C13H12N2).
HanunwuTte cxemy aTux npespaileHuin. Kakoe 13 aTux coeamHeHnn npeacTaBnseT HanbonbLumm
nNpakTU4ecKnin nHTepec?

IV. 1. YctaHoBuTe ctpoeHune BewectBa C4H203, obnagatollero HeMTpanbHbIM XapakTepoMm u
obecuseunBatoero 6poMHy0 BOAY, €CnvM WM3BECTHO, YTO Mpu ero rmgponuse obpasyetcs
coeguHeHne C4H404, cyulecTBytollee B BUAE reOMETPUYECKNX M3OMEPOB. [1na 3TUX n3aomepos
npuBeanTe obLme peakunn n peakumm, oTnnyarLmne ux gpyr ot gapyra.

IV. 2. Kakum nytemM MOXHO npeBpatuTb OEH30MHYKD KUCNOTY B (PEHWUSTYKCYCHYHO W
PEHUNYKCYCHYIO — B BEH30NHYO?

IV. 3. BewwectBo C7H1402 pearnpyeT co Lenovyamu, npy NpokannuBaHnUn ¢ egKkumMm HaTpom gaet
yrnesogopog C6H14, KOTOpbIi MOXHO MOMYYUTb 3MEKTPOSIM3OM COMM U3OMACHAHOW KUCMOTHI.
McxopHoe BewectBo npu genctsum bpoma B npucytcTBum docdopa [aeT CcoeanHeHue
C7H13BrO2. YcrtaHoBuTe cTpoeHue BewectBa C7H1402, HanuwuTe COOTBETCTBYIOLLNE
peakunn n 06 bACHUTE UX MEXaAHWU3M.

IV. 4. C nomoLublo aLeTOyKCyCHoro adupa nonydmte 3-mMeTun-2-aTUnbyTaHOBYH KUCHOTY.
YKaxuTe ycrioBus U pacCMOTpPUTE MeXaHu3M npegnaraemMblx peakumm.

IV. 5. Kakag u3 kucnot 6yget nposiBnsiTb 6OMbLUYD aKTUBHOCTb B peakumn atepudumkaumm c
n3onponaHonom: 6eH30MHas, OpTO-HUTPOBEH30MHasA, OPTO-TONyMNoBas, Nnapa-xriopbeH3onHan?
PacnonoxuTte nx B nopsgke ybbiBaHUs akTUBHOCTW, OTBET nosdcHuTe. lNMpuBegute MexaHusm
peakumm aTepudukaLmm npy ydactmm 6€H30MHON KUCNOTbI.

IV. 6. CoegnHeHna A n b wumetroTr coctas C5H802. lMpn ux rugpataumm obpasytTca asa
pauemaTa OAMHAKOBOro coctaBa. [locne OKMCNEeHUs 030HOM WU pasnoXeHus obpasyoLlerocs
030HMAA NOJSy4akTCsa YKCYCHbIM anbaerna n nnpoBuHorpagHas kucnota. [Npuseante CTPyKTypbl
A n B, HanMwKUTe yKasaHHbIe peakunmn n 0O bACHUTE NX MEXaHU3M.

IV. 7. MMonyunte a- n B-HaPTUNYKCYCHbIE KUCAOTbl U3 HadTannMHa BCEMU BO3MOXHbIMU
cnocobamu. He nonb3ysacb cNpaBoYHbIMU JAHHLIMU, CPABHUTE UX KUCNOTHOCTb.

V. 8. BewectBo C4H404 obnagaeT KUCNbIM XapakTepom, MpUCOeauHAET BOAOPOA, Npw
HarpeBaHUM npesBpawjaeTcs B coeamHeHne coctaBa C4H203, obecupeumBatoliee G6poOMHYyHO
Bogy. YcrtaHoBuTe cTpoeHue BewectBa C4H404 n Hanuwwmte gna Hero dopMmyrbl BCeX
N30MEpPOB.

IV. 9. Kakne nocnegoBaTenbHble XMMW4YECKME MNpeBpaLleHUs HeobXoaMMO OCYLEeCTBUTL C
YKCYCHOM  KACNOTOW  Ans  MNofnyyYyeHuss ManoHoBoro 3admpa? OObACHUTE  MeXaHWU3m
npeanaraemMblx peakuui.

IVV. 10. 13 aueTnneHa n HeopraHMYeCKNX peareHToB NoSTly4YnTe YKCYCHOMPOMNUOHOBBIN aHrMapua.

IV. 11. YcTtaHoBuTe cTpoeHue BelectBa coctaBa C6H120, koTopoe npu AENCTBUU YKCYCHOIO
aHrmgpuga pgaet npogykt C8H1402, a npu  OKMCNEHUW — aOUMUHOBYKD  KUCHOTY.
OxapakTepusynte CBOMCTBA NOCNEAHOro COEANHEHMS.

IV. 12. Onpepenute cTpoeHue BewecTBa, umetowero copmyny C2H3N (ans koToporo
BO3MOXHO CTPOEHWE HUTpUNa WM M3OHUTPUNa), ecnu npu rmgponumse ero obpasyroTcs
MypaBbMHas KACIOTa U METUMAMUH, a NP BOCCTAHOBMEHUN — ANMETUIAMUH.

V. 13. N3 aHTapHON KNCROTbI nony4ute aaunuHoByrto. OBGbsACHUTE MexaHu3M npeanaraemMbix
peakunin.



V. 14. Tony4nTte C NOMOLLbID MarHUMOPraHMYeCKNX COeOVMHEHUA HenpenenbHble KUCIOThI,
ncxoas w3 cnegyrowmx Bewects: 1) 1-6pom-2,3-aumeTunneHtaHa; 2) 4-6pom-1-6yteHa; 3)
©pomucTtoro annuna.

IV. 15. MNonyyuTte aTunaueTaT 13 auetuneHa. l[NpmvBeante MexaHn3mM peakuni.

V. 16. MNonyunte akpunoHuTpun Bcemn crnocobamu. B yem 3aknoyaetca O0COBEHHOCTb ero
peakuMOHHOM cnocobHoCTn?

IV. 17. HanunwuTte CTpyKTypHble dopMynbl ammHokucnot coctaBa C4HINO2. C nomolubio
Kakmx npeBpalleHUn MOXHO pas3genutb 3Tn coeanHeHus? [puBeguTe COOTBETCTBYHOLLME
peakunmn n 06 bACHNTE X MEXaHU3M.

V. 18. C nomoLwbo KakMx NpeBpalleHnn u3 atunauerata MOXHO MNOSyYuUTb 2-aMUHOreKkcaH?
O6bsaAcHUTE MexaHM3M npegnaraeMbix peakuuin.

IV. 19. Kakoe cTpoeHne wumeer coeauvHeHne A coctaBa C7H7NO2, kotopoe He
B3aMMOOENCTBYeT C BOOHbIM pPacTBOPOM LWENOYM, MpU  OKUCNEHUW npesBpaliaeTcs B
coeanHeHne C7H5NO4, a npu xnopupoBaHun A Ha cBeTy obpasyeTcsa OauH TpusameLleHHbIN
npoAaykT. Npennoxute BO3MOXHLIM pauMoHasnbHbIM NYTb CUHTE3a BelwlecTBa A N MexaHU3M
peakumm ero XsiopmpoBaHus.

V. 20. lNpuBeauTe BO3MOXHblE peakuun nNpeBpalleHuss aueTuineHa B 3-aMUHOMPONaHoBYHO
kncnoty. NoareepanTe CTpOEHNE KOHEYHOIO NPOoAyKTa C MOMOLLLIO XMMUYECKUX peakuun.

V. 21. Ncxogs M3 aueToykCycHoro adompa n gpyrmx HeobxoaMMbIX peareHTOB OCYLLECTBUTE
CUHTE3 LMKITOreKCUITYKCYCHOM KUCRoTbl. C MOMOLbIO KakMxX npeBpalleHun N3 Hee MOXHO
NoNyYnTb 2-UUKNOreKCUNanaTunammH?

IV. 22. Tpepnoxute cnocobbl CuMHTE3a COOTBETCTBYIOLUX HUTPONPOU3BOLHbLIX W3 OpPTO-
nponundeHona. [lonyyeHHble coeguMHEHUS BBeAUTE B peakuuio Cco  wenodbto. [ante
HeobxoauMble 06bsACHEHNS NpeafiaraeMbiM NpPeBpPaLLEHUSM.

IV. 23. Tllpeanoxmte cxemy cuHTE3a 3TUNOBOrO 3dupa n-aMMHOBEH3OMHOW KUCHOThI
(aHecTesunHa) u3 aHmnmHa. O6bsACHUTE MexaHU3M npeasiaraeMbliX peakumi.

V. 24. ilmess B kayecTBe MCXOAHbIX COEAUHEHUN Ntobble HeopraHMYeckne BeLLecTBa, NyTeEM
nocrnegoBaTenbHbIX NpeBpaleHUd OCyLWecTBUTE CUHTE3 5-amuHo-2-rentaHona. O6bscHute
MEeXaHn3M npeafiaraembiX peakumm.

V. 25. Mpennoxnte pauynoHanbHbIM NYTb CMHTE3a CUPEHEBOro anbgervga obduwen dopmyrnbl
C10H1204, koTopoe npu OENCTBUN HA HEro gumeTuncynbdgarta gaet coegmHeHne C10H1204,
NULWEHHOE KMCMNOTHBIX CBOWCTB; HE BCTYNaeT B peakuuio ¢ popmanbaeruaom, a npu OKUCNeHUN
obpasyeT anadump rannoBon KUCNOTbI.

IV. 26. MNMpupogHoe coeanHeHne adbeapuH pacTBOPSET HAaTPUK, B3aUMOOENCTBYET C a30TUCTOM
kncnoton, obpasyet conun. Ero obwasa dopmyna C10H150. MNMpeaonoxute cTpoeHne Monekyrbl
adhegpvHa N BO3MOXHbIN MyTb €ro CUHTEe3a.

V. 27. OcywecTtBute CMHTE3 Qq-anaHuMHa, MMesi B KayeCTBE WCXOOHOro COEeAVHEHMs a-
aMNHOMEHUITYKCYCHYIO N O-KETOMPOMUOHOBYHO KUCIOTY. OBbsCHUTE MexaHM3M npeanaraemMbix
peakumnin.

V. 28. [1Ba nsomepHbix coeguHeHns A n b Obinu BbligeneHbl U3 macna nuctbeB naspa. OHu
otBeyvaoT ¢dopmyne C10H120, He pacTBOpstOTCA B BOAE, pa3baBneHHbIX KUCroTax u
Lenoyax, B3aMMogenCcTBYIOT C paCTBOPOM NepMaHraHata kanums, 6pomMa B YeTbIPEXXSTOPUCTOM
yrnepoge. lNMpu sHeprnyHom okucneHunm oba BellecTBa 00pa3ylT aHMCOoBYH kucnoTty. [pwu
KaTanuMTM4eckoM rmapupoBaHumM obpasyeTcs OOHO M TO ke BewectBo coctaBa C10H140.
Kakune CTpyKTypbl MOXXHO NPeanoXuTb Ana coeanHeHnn A n b Ha OCHOBaHMM 3TUX OAHHbIX?

V. 29. MNpu rmgponuse Tpunentnga odbpasyoTcsa 1 Monb rmvumHa, 1 mMonb NponuHa, 1 mMonb
acnaparmHOBOW KUCMOTbl. OTOT TPUNENTUA COOEPXUT TPU KapOOHWUNbHbIE TPYMMbl U He



pearupyet ¢ 2,4-guHutpocdTopbeH3onom. Kakasi CTpykTypa MOXEeT COOTBETCTBOBaTb 3TOMY
Tpunentuay?

V. 30. [ns ycTtaHOBNEHUst KOHUrypaumm npupoaHbIX aMUHOKUCIOT [1-MOMOYHYK KUCIOTY
npespawatoT B [-anaHuH. OcyuwecTtBute 3TOT nepexod. O6bsacHUTE ero CTEPEOXMMMI0 C TOYKM
3PEHUS MEXaHNU3MOB peaKkLni.

V. 31. CuHTe3 2-amuHOTMa3ona HecnoxeH M fewweB. BuHunauetat XnopupyoT NpU HU3KOW
TemnepaType W MNOfyYeHHbI MNPOAYKT BBOAAT B peakuuio C TMOMOYEBUHOW. Hanuwwute
Heob6xoauMble peakunn n 0ObACHNTE NX MEXaHMU3M.

V. 32. Kapbason npumeHsieTcss Ans nonyvyeHus LEeHHbIX KyOoBbIX Kpacutenen. Npegnoxure
ero CMHTe3 M3 aueTurieHa M HeopraHnyeckux BewectB. O6bACHUTE MEXaHU3M MPOBOAUMbIX
peakunin. CpaBHUTE OCHOBHOCTb Kapbasona, gudeHnnammHa n auatnnamMmmHa.

IV. 33. ®apmaueBTnyecknin  npenapar, MOMyYEeHHbIW Ha  OCHOoBe  3-annun-3-
MeTUNTEeTParnapoXMHONnH-2,4-anoHa obnagaeT NpOTUBOCYAOPOXHLIM AeNCTBMEM. Hanuwute
ero CTPYKTYpHytO popmyny v npeanoxute cnocob cuHTe3a, Mcxogs MepBOHaYanbHO U3
aHWNMHa, aueTuneHa u nwbbix HeopraHudeckux BewecTB. OO6bscHMTE npoBOAMMbIE
npeBpaLLeHus.

V. 34. HukOTMHOBas KMCroTa U ee NPOU3BOAHLIE UTPAKT BaXKHYH (PU3MONOrNYECKYO POSib.
OcywectBuTe CMHTE3 HUKOTUHOBOW KUCAOThI U €€ YeTbipex pasfnyHbIX MPOU3BOAHbLIX, MCXOAS
13 aueTuneHa n HeopraHmyeckunx seltecTts. O6bACHUTE MEXaHU3M NPOBOAUMbBIX PeaKUUN.

V. 35. MNpegnoxute OOCTYNHbLIN MEeTOL CMHTE3a 4-MeTunypauuna, ucxoga ns atunauerara u
MOYEBUHbLI. Kakol peakumoHHON cnocobHOCTb0 obragaeT ypaunn?

V. 36. MNpeanoxute Hanbonee yaobHbIN MeTO CUHTE3a BepoHana (anatunbapbutyposon
KACIOTbI) WU paccMOTpUTE MexaHu3Mbl MpoBoauMbIX peakuun. CrnocobHa nu  Monekyna
BepoHana Kk Taytomepun? OTBET NOSICHUTE.

IV. 37. B monekyny npupogHoro ankanomga aHabasuvHa BxoadaT aBa reTepouukna. [lpu
OKUCMNEHUN OH MpeBpallaeTcsa B HUKOTUHOBYHO KUCMNOTY, a Npwu OernapupoBaHumM — B d, [-
AMnnpuanH. MNMpeanoxunte CTpoeHne Morekyrbl aHabasnHa 1 BO3MOXHbIN MyTb €ro CUHTE3a.

V. 38. BoaMmoxHbl nu gns dypaHa peakuum AOMEHOBOro cuHTesda? [ante ob6bACHEeHUs U
nposeauTe peakumn, NOATBEpXJalolmne ANEHOBbLIN U apoMaTUYECKUA XapakTep (hypaHOBOro
uukna.

V. 39. Peakuums MatrepmaHa B psagy nuppona MoxeT ObiTb MCrnonb3oBaHa Ansi CMHTE3a a-
nupponansgernga. MNpeanoxmte ee MeXaHU3M U HanNULWKUTE peakumm NOy4YeHHOro coeguHeHNs
C: a) aueTodeHoHOM; 6) HaTPUEBON CONbIO STUMOBOrO ampa MHAAHOWOH-1,3-KapOOHOBON-2
KNCIOTbI.

IV. 40. B-UHpgonun-a-amnHonponuoHoBas kucnota (TpuntodaH) SBMSETCA BaKHEWLWen
aMMHOKUCMOTOW. Hanuwute ¢opMyny 3TOro COeAMHEHUSI U OXapaKTepU3ynWTe peakuMOHHYHO
CNOCOBHOCTb, UCXOASt U3 CTPOEHUS MOSEKYTbI.

V. 41. CpaBHUTE apoMaTMyecKne CBOMCTBa NMpuanHa, NIMpUMnanHa, nMpuaasnHa u nmpasuHa.
OTtBeT noaTBepaAuTe YpaBHEHMSIMMU COOTBETCTBYHOLIMX peakumn. EcTb nu pasnuuve B
OTHOLLUEHUN 3TUX COEANHEHUNN K OKUCIIUTENAM?

V. 42. MNonyuute 2,4-gudennnnuppon u 2,5-ancdeHmndypaH BCeMMU BO3MOXHbIMIU cnocobamu.
Kak nokasaTb CTPOEHNE CUHTE3NPOBAHHbBIX COEAUHEHNI?

V. 43. Pacnonoxute B psg No CTENeHU NErkocTm HUTPOBaHWUA criegylolwmne CoeanHEeHUs:
nMpuavH, 6eH3on, Tonyon, XMHOMNUH, TModeH, nHaon. OTBET NOACHUTE.

V. 44. MNonyuynte n3omepHble METUNNMPUAMHBI BCEMM crnocobamn n CpaBHUTE MX OCHOBHbIE
cBOWUCTBA.



V. 45. CuHTeaupymnte pasnuyHbiMu cnocobamm xmHanbanH. HanuwunTte peakuumn, XxapakrepHble
AN 9TOro reTePOUMKINYECKOrO COEANHEHUS U OOBSACHNTE NX MEXAHN3M.

IV. 46. N3 TModeHa nonyunte a-tmoeHkapboHOBYO KUCNOTY, UCNOMb3ys peakuumo [puHbsapa.
O6bAcHMTE MexaHN3M NPOBOANMbIX PeaKLnN.

V. 47. MNony4ynTte a-metunmHgon no peakunmn duwepa. O6bACHUTE €€ MeXaHN3M

Mpn peanuaauumn OUCLMNIMHBLI B TEYEHNE cemecTpa obyvallmnca BbibupaeT nNo ogHOMY M3
3aflaHMi U3 Kaxgoro pasgena u3 MepeydnucrieHHbIX, BbINOMHAET WX W FOTOBWUT KpaTkue
coobuweHna (10-15 MuHYT) NO TemaTuke Kaxaoro u3 3agaHun ana obcyxaeHuss Ha
NHOUBMAYANbHOM 3aHATUN.

19.2. NMpomMmexyTo4yHas atTecTauus

MpomexyToyHas aTTecTauusi OCYLLECTBISIETCA C MOMOLUbI CMNEeAyLWMX OLEHOYHbIX
cpencTs:
Bonpochbl K 3K3amMeHy

1. AnkaHbl. MeToabl NonyyYeHusi, CTPOEHUEe, XMMUYeCcKne CBONCTBA, NPUMEHEHME.

2. HykneodguneHoe npucoeanHeHune. Tunbl, NpuMepbl peakumi. MexaHmusm
HYKNeoMunbHOro NpucoeanHeHust K KapboHUNbHON rpynne

3. AnkeHbl. MeTobl NONy4YeHNS, CTPOEHNE, XMMUYECKME CBOMCTBA, NMPUMEHEHNE.

4, anekTpodunbHoe 3amelleHne. Tunbl, NpUMepbl peakunn. MexaHnam anekTpounbHOro
3amMelleHns B apoMaTn4eckom psay

5. AnkuHbl. MeToabl NonyyYeHusi, CTPOEHUE, XMMUYECKNEe CBONCTBA, MPUMEHEHME.

6. MoHaTne o Taytomepun. Npumepsl. KeTo-eHonbHasa TayTomMepusi, ee NposBreHne B
XUMNYECKMUX CBONCTBAX.

7. ApomaTtunyeckne coeanHeHuns, 6eH3on n ero romonorn. Metoabl NONyyYeHus, CTpOeHue,
XMMUYEeCKMe CBOMCTBA, NPUMEHEHME.

8. MpenenebHble MOHOKapboHOoBbLIE KMCMOThI. MeToabl NoSTyYeHusi, CTPOEHUE, XMMUYECKme
CBOWNCTBa, BMONOrMyeckoe 3HaveHne

9. Monuumknnyeckne apeHsl C U30NNPOBaHHBLIMU LMKNamMu: audeHnn, gudeHnnmeTaH u

Aap.. MeTtoabl nonyyeHus, CTpOEHNe, XMMnuyeckmue CBOMCTBa, NPUMEHEHME.

10. HenpepgenbHble MOHOKapbOHOBbLIE KMCMOTLI. MeToabl NonyvyeHusi, CTpoeHue,
XMMUYECKMe CBOMCTBA, Bruonornyeckoe 3HavyeHme.

11. [Ouenbl. Knaccudukaums, MeTonbl NOAy4YeHNs, CTpoeHne, XMMU4yeckne CBOMUCTBA,
npUMeHeHwue.

12.  OcHOBHble NONOXeHNa Teopun byTnepoBa CTPOEHNA OpraHNYeCKUX CoOeqUHEHNI.
13.  UwuknonponaHbl, LMKIONPONEHbI, LMKIOBYyTaHbl, LMKIOOYTEHbI, UNKNONEHTaHbI,
yukroneHTeHbl. MeToabl NosyYyeHusi, CTPOEeHME, XMMUYECKNE CBONCTBA, NMPUMEHEHME.
14.  Twvnbl nsomepun. Knaccudpumkaums, npumepsbl.

15. [Monuumknuyeckne apeHbl C KOHAEHCMPOBaHHLIMK LMKamMu. MeTtoabl nonyyYeHus,
CTPOEHME, XMMUYECKMEe CBOMNCTBA, NPUMEHEHNE.

16.  Twnbl XMMNYECKOW CBA3N B OPraHNYeCKUX coeanHEHNAX. MIX OCHOBHbIE XapaKTEPUCTUKN.
17.  MoHOormgpokcmnnpon3BoaHble yrneBoaopoaoB co cBaAsbto C(sp3)-X. MeToap!
Nnosly4eHusi, CTPOeHME, XMMUYECKNE CBONCTBA, NMPUMEHEHMNE

18. CTtepeoxumusi opraHn4ecknx coegmHeHnn. KoHhopmaLMOHHbIN aHanmns

19. [mgpokcnnnpounsBogHble YrneBogopoaoB co cBs3bio C(sp2)-X: eHonbl N (heHosbI.
MeToabl nony4YeHns, CTpoeHne, XMMn4eckne CBOMUCTBa, NpUMeHeHne

20. OnekTpodunbHoe npucoeanHeHune. Tunol, NpumMepbl peakumin. MexaHmam
3ANeKTPOPUNBHOro NPUCOeANHEHNSA NO KPaTHOW CBA3M

21. [Owvonbl. MeToabl NONyYeHus, CTPOEHUE, XMMUYECKMe CBOMCTBA, NPUMEHEHNE



22. JddeKT conpskeHnss B opraHn4eckmx coegmHeHnax. CBoMCTBa, NpuMepsbl, BNNAHWE Ha
peakUMOHHY CNOCOBHOCTbL OPraHNYEeCKUX MOMEKY

23. UwuknorecaHsbl, UMKNorenTaHbl, LUKNOOKTaHbI, AeKanuHbl, agaMmaHTaH. MeToabl
Nnosly4eHusi, CTpoeHne, XuMmM4Yeckne CBOUCTBA, NpUMEHeHne

24. HykneodgwunbHoe 3amelleHune. Tunbl, npumMmepsbl peakunn. MexaHnamMmbl HyKneounbHOro
3amelteHns SN1 1 SN2 B psgy ranoreHnpon3BogHbIX.

25.  Apenguornbl 1 Tpuonbel. MeToabl nonyyeHUs, CTpOeHne, XMMU4Yeckne CBOMCTBA,
npUMeHeHue.

26. Peakuuu nonumepusauyunm. MexaHnsmbl pagukanbHOM U MIOHHOW NonMMepusaumm

27. TlpocTtble adumpbl, B TOM Yucrie unknudeckue. Metoabl NonyyYyeHus, CTpoeHue,
XMMUYECKMe CBOUCTBA, NMPUMEHEHME.

28. BopopopgHas cBasb. [Mpupoaa, Tunbl, BMSHUE Ha (oU3nYecKkne n XMMmnyeckune cBOMCTBa
OpraHnU4yecknx coeanHeHumn

29.  HuTpuTbl, HATPaATbI, 3dUpbl POCHOPHBLIX U CEPHON KNCNOT, rmagponepekmucn. Metoabl
nosly4eHus, CTpoeHne, XuMm4yeckme CBOUCTBa, NpUMMeHeHne

30. ApomaTtudeckne MoHokapOOoHOBbIE KUCNOTbl. MeToAbl NONyYeHns, CTPOEHME,
XMMUYECKMe CBOUCTBA, NPpUMEHeHne

31. AnudaTtnyeckme MoHoKapboHUmbHblIE coeanHeHus. MeToabl NosfyvyeHusi, CTpoeHue,
XMMUYECKMe CBOUCTBA, NPpUMEHeHne

32.  ApomaTtuyHocTb. [1paBuno Xwkkens, apoMmaTnyeckne cuctemMol, HebeHsongHble
apomaTnyeckue CUCTeMbl.

33.  HeHacblweHHble 1 apomMaTnyeckne KapboHUnbHblE coeauHeHus. MeToabl NonyyYyeHus,
CTPOEHMNE, XMMUYeCKMe CBONCTBA, NPUMEHEHNE

34. KBaHTOBOXMMUYECKME NpeaCcTaBeHns B OpraHnyYeckon xumMun. Tunbsl rmépnansaumm B
OpraHM4Yecknx CoegUHEeHUsX.

35. 1,2 n1,3-AukapboHunbHble coegmHeHns. MeToabl nonyvyeHus, CTpoeHne, XuMmnyeckmne
CBOWCTBA, NPUMEHEHNe

36. Peakuuu uyuknonpucoeauMHeHnd. Tunbl, NpUMepbl peakumi, MexaHusmbl

37. TMpousBogHble KapOOHUMbHbIX COEAMHEHUI: UMUHBI, OKCUMbI, TMAPa3oHbl 1 Ap.. MeToabl
nosly4eHusi, CTpoeHne, XMmM4Yeckne CBONCTBa, NpUMEeHeHne

38.  WMHAyKunoHHbIN achdekT. CBOMCTBA, NPUMEPDI, BANAHNE Ha PeaKLMOHHY CMNOCOBHOCTb
OpraHM4Yecknx MoneKyn

39.  XuMHOHbI. MeToabl NONy4YeHNsa, CTPOEHNE, XUMUYECKME CBOUCTBA, NPUMEHEHNE

40. T[pepenbHble, HenpeaenbHble U apoMaTnyeckme ankapboHoBble KUCNoThl. MeToabl
nony4eHnsi, CTPOEHMe, XMMn4eckne CBOMCTBa, bronornyeckoe aHavdeHme

41. CnoxHble achmpbl kapboHOBbLIX KMCNOT. MeToabl NONy4YeHUs, CTPOEHNE, XUMUYECKNE
CBOWNCTBA, BMONoOrMyeckoe 3HaveHne

42.  OCHOBHblE XapaKTEPUCTUKMN KOBANEHTHOWN CBA3WN: NOMSIPHOCTb, NONSIPU3YyEeMOCTb,
3Heprus, AnuHa, KpaTHOCTb

43.  AuunranoreHugbl. MeToabl Nosly4YeHUsi, CTPOEHUE, XMMUYECKNE CBONCTBA,
Buonormnyeckoe 3HavYeHue

44.  Peakuuu oTwenneHns (aNMMMHUPOBaHUS). Tunbl, NPUMEPLI peakunn

45.  HuTpoankaHbl, HUTpoarkeHbl, HATpoapeHbl. MeToabl Nony4YeHns, CTpoeHne, XMMn4eckune
CBOWCTBA, NPUMEHEHNE

46. [laTvyneHHble reTepouunkiMyeckme coeiMHEHNa C OAHUM reTepoaToMoM: NUMPpPOorT,
dypaH, TnodeH. Metoabl nonyyYeHusi, CTpOEHUe, XMMUYeckne cBOMCTBa

47.  AnudaTtunyeckne amuHbl. MeToabl NONyyYeHus, CTPOEHUe, XMMnyeckme CBOMCTBaA,
npUMeHeHmne

48. KoHOeHCUpOBaHHble NATUYNIEHHbIE reTepoLMKINYeckne CoeauHeHns ¢ OOHUM
reTepoaToMoM: MHAoI, kapb6ason. MeToabl NONy4YEHUs, CTPOEHUE, XMUYECKME CBONCTBA

49. HuTtposocoeanHeHus. MeToabl NONyyYeHUs, CTPOEHNE, XMMUYeCckue CBOMCTBA,
npUMeHeHune



50. [ATUYNEHHbIE reTepoLUMKNNYECKME COegMHEHNS C ABYMSA reTepoaToMamMu: NMpason,
nmmgason. Metogbl Nnony4yeHus, CTPOeHUE, XMMUYeCcKne CBOMCTBa

51. Apomatmyeckme amuHbl. MeToabl NonyyYyeHns, CTpoeHne, XMMnyeckne CBONCTBA,
npuMeHeHne

52.  [ATUYNeHHble reTepOoLMKNNYECKME COeQMHEHMNS C ABYMSA reTepoaToMaMm: OKCasor,
Tnason, 6eH3oTnason. Metoapl Nony4yeHus, CTpoeHme, XMMN4eckme CBONCTBa

53. [wmasocoeanHeHnus. MeToabl NnonyyYeHusi, CTPOEHNE, XMMUYECKUe CBOMCTBA, MPUMEHEHME
54. [laTuyneHHble reTepoumKnnYeckne coeanHEHNs1 C HECKOSTbKUMKU reTepoaToMaMu:
Tpuasonbl, TeTpasonbl. MeToabl Nony4yeHus, CTPOEHME, XMMUYECKNE CBONCTBA

55. EHamuHbl. MeToabl NonyyYeHus, CTpOeHne, XMMmnyeckme CBOMCTBa, NpUMeHeHne

56. LLecTuuneHHble reTepouUmKINYecKne CoOeaNHEHNs1 C OOHUM reTepoaToMOM: NMUPUANH,
XWUHOSIUH, U30XUHOMWH. MeTofbl Nony4YeHns, CTpoeHne, XMMn4eckue CBOMCTBa

57. Anudatnyeckue n apomaTtmyeckue rugpasvHel. Metogbl nonyyeHns, CTpoeHue,
XUMNYECKME CBOMNCTBA, MPUMEHEHME

58. LLecTuuneHHble reTepoUMKINYecKne CoOeaUHEHNs ¢ OOHUM reTepoaToMOM: NUPUINEBbIE
CONU, NUPOHbI, KyMapuHbl. MeToabl NONyyYeHus, CTPOEHNe, XMMUYeckue CBOMCTBa

59.  Twonbl, cynbduabl, gucynbduabl. Metoabl nony4yeHnsa, CTpoeHne, Xummyeckne
CBOWCTBA, NPUMEHEHNE

60. LUecTnuneHHble reTepoLMKNINYECKNE COEANHEHNS C ABYMSI reTepoatoMamMn: NMpuaasuH,
NMPUMNOVH, NupasvH. MeToabl Nosfy4yeHus, CTpoeHne, XMMMYeCcKne CBoOMCTBa

61. CynbdOHOBLIE KUCNOTbI, UX NPON3BOAHbIE, CYNbMOHbI. MeToabl NONy4YEHNs, CTPOEHME,
XUMNYECKME CBOMUCTBA, MPUMEHEHMNE

62. [lypuHOBble ocHOBaHuA. MeToabl NONyyYeHUs, CTPOEHUEe, XMMUYEeCKne CBOMCTBA,
dunonormnyeckoe 3HadyeHme

63. CynbdMHOBLIE KUCNOTbI, UX NPON3BOAHbIE, CyNbMokcuabl. MeToabl NnonyyYyeHus,
CTPOEHNE, XUMNYECKME CBONCTBA, NPUMEHEHNE

64. Hykneotngpl, HyKNeo3nabl U HyKNeNnHoBble KNCNOTbl. CTpOeHNe, XMMUYECKME CBOMCTBA,
dunonormnyeckoe 3HavyeHne

65. AuwunranoreHngbl. MeToabl NONy4YeHUs, CTPOEHNE, XMMUYECKME CBONCTBA, NPUMEHEHNE
66. AMUHOKMCNOTHI, 6enkn. MeToabl NONy4YeHUsi, CTPOEHUE, XMMUYECKNEe CBONCTBA,
ounonormn4yeckoe 3HavYeHme

67. CnoxHble agumpbl KAPOOHOBLIX KACOT. MeToabl NONy4eHUs, CTPOEHUE, XMMUYECKNE
CBOWCTBA, NPUMEHEHNE

68. MoHocaxapuabl: rekcoabl, rroko3a. Metoabl Nosy4yeHusi, CTpoeHne, XMmnyeckme
CBOWCTBA, bmonornyeckoe 3Ha4YeHue

69. Amugbl, UMuabl, rmapasngsl, asnabl KapOoHOBbIX KUCIOT. MeToabl Nosy4YeHns, CTPOeHMe,
XUMUYECKME CBONCTBA, NPUMEHEHMNE

70.  [Oun- v nonucaxapugbl. Metoabl NONy4YeHus, CTPOEHUEe, XMMMUYeckme CBOMCTBA,
ounonormn4yeckoe 3HavyeHne

71.  Twvo-, guTtnokncnotsl. [NepokcnkapboHoBbIE KNCMNOTLI, aunnnepokcnasl. Metoabl
Nosly4yeHmnsi, CTPOEHME, XMMUYECKNE CBONCTBA, MPUMEHEHMNE

72.  OnTnyeckasi N3OMepPUsl, OCHOBHbIE MOHATUS, TEPMUHbI

73.  Hutpunbl kapboHOBbIX KMCNOT. MeToabl NONy4YeHNs, CTPOEHME, XMMUYECKNE CBONCTBA,
npuMeHeHne

74.  Okcunanbgernabl, OKCUKETOHbI. MeToabl NonyyYeHns, CTpoeHne, XMMU4Yeckme CBOMUCTBA,
dunonormn4yeckoe 3Ha4YeHme

75. CoeanHeHnsa metannos 1 rpynnbl. MeToabl NonyyYyeHus, CTPOEHNE, XMMUYECKME
CBOWCTBA, NPUMEHEHNE

76.  Okcukmcnotbl. MeToabl NnonyvyeHnsi, CTPOEHME, XMMUYECKNE CBONCTBA, Buonormyeckoe
3HaYyeHue.

77. CoeanHeHunsa meTtannos 2 rpynnbl. MarHmiopraHndeckue coeguHeHus. Metoabl
Nnosly4eHusi, CTPOeHMEe, XMMUYECKNE CBONCTBA, NMPUMEHEHNE



78. KeTokucnotel. MeTofgbl nony4eHns, CTpoeHne, XMMn4eckne cBoMCTBa, bruonornyeckoe
3HayeHue. ALUEeTOYKCYCHbIV 3dup, NMPUMEHEHNE B OPraHMY4eCcKOM CUHTe3e

79. CoeavHeHna metannos 3 rpynnbl. ANIOMUHUAOPraHnyeckme coegmHeHns. Metogbl
Nnosly4eHusi, CTpoeHne, XuMmM4Yeckne CBOUCTBA, NpUMEHeHne

80. MoHocaxapuabl: NneHTo3bl, PpykTo3a. MeToabl NONTy4EHUS, CTPOEHNE, XUMNYECKME
CBOWNCTBA, BMONorMyeckoe 3HaveHune

81. bopopraHunyeckue coegnHeHus. MeToabl NofyyYeHUs, CTPOEHUE, XMMUYEeCKne CBOUCTBA,
npUMeHeHune

82. [lpepenbHble MOHOKapboOHOBLIE KMCIOThLI. MeToabl MONy4YeHus, CTpoeHne, XMMnyeckme
CBOWNCTBA, BMoONorMyeckoe 3HaveHne

83. KpemHunopraHudeckmne coegmHeHus. Metonbl Nony4YeHnsa, CTpoeHne, XuMmnieckme
CBOWCTBA, NPUMEHEHNE

84. HenpepaenbHble MOHOKapbOHOBbLIE KACNOTLI. MeToabl NoNyYeHUs, CTpoeHue,
XMMUYECKME CBOMCTBA, Bmonornyeckoe saHavyeHme

85. Peakuwns aszocoyeTtaHus. NoHATHE 06 OpraHNYecknx KpacuTensx U KUCIOTHO-OCHOBHbIX
MHOMKaTopax

86. ApomaTudeckne MoHokapbOoHOBbIE KUCNOTbl. MeToabl NofyYeHns, CTpoeHue,
XMMUYEeCKne CBONCTBa, Bronormyeckoe 3aHavyeHme

87. Peakunn gnasocoeuHeHUn C BblaeneHnem a3oTa, NpUMeHeHNe B OpraHn4eckom
CUHTE3Ee

88. [pepenbHble, HenpeaenbHble U apoMaTudeckne ankapboHoBble KUCNoTbl. MeToapl
nosly4eHusi, CTpoeHne, XuMmyeckme CBOMCTBa, bronornyeckoe aHavyeHne



