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PABOYASA MPOMPAMMA YYEBEHON OUCLUMNNUHDI
B1.B.03 OpraHnyeckasa xumus

Ko0 u HaumeHosaHue ducyurniuHbl 8 COOMBEeMmMcmaeuU ¢ Y4ebHbIM rinaHom
1. Kog n HaumeHOBaHMe HanpaBneHnA NoAroToBKu/cneunanbHOCTH:
04.06.01 — XuMunyeckune Hayku
2. Mpodunb noaroroBku/cneunanmsayms:
02.00.03 - OpraHu4yeckasa Xmmusa
3. Keanudmkauums (cteneHb) BbINYCKHMUKA: UccnepoBartesnb, NpenogaBaTenb-
uccrnepoBartenb
4. dopma oby4yeHuUA: 3a04Has
5. Kachepnpa, oTBeyarLwas 3a peanmsaumio gaucumninumibl: 1003 — opraHnyeckaa xmumums
6. CoctaBuTenu nporpammsbl: A.X.H., npod. luxanues X.C., a.x.H., aou. KpbicuH M.IO.,

7. PekomeHaoBaHa:
HMC xumunueckoro c¢pakynbteta npotokon Ne 5 ot 17.06.2021 r.

8. YuebHbI1 roa: 2025/2026 CemecTp(bl): 9



9. Llenu n 3apaym y4e6HON AUCLUNIIVNHDI:
Llenblo nsyvyeHns Kypca opraHM4eckon XMMmnn siBnseTcs popMmpoBaHMe CUCTEMHbIX 3HAHUA O
3aKOHOMEPHOCTAX B XMMWUYECKOM MOBEAEHUN OCHOBHbIX KITACCOB OpPraHMYecKux COeAVHEHWUMN,
BO B3aMMOCBSI3W C UX CTPOEHMEM AS1 UCMOMb30BaHUA 3TUX 3HAHWUMA B KayeCTBE OCHOBbI Mpu
N3y4eHu NpoLLeccoB, NMPOTEKAOLWNX B XXMBOM OpraHn3mMe.

[ocTmkeHne aTon Lenv npegycMaTtpuBaeT BbiNONHEHWE paaa 3ajay:

- OcBOEHME OCHOBHbIX MOHATUM OUCUMUNSIMHBL U OCHOB UAEHTUUKALMN OpraHUYecKux
COeNHEHUN.

- O3HakoMreHne C UCrnorib3oBaHNEM BUONOrMYECcKM aKTUBHbLIX BELLECTB B Pa3fMYHbIX OTPaACNsX
OeATeNnbHOCTMW.

-  ®dopmupoBaHue B [JalbHeuweM aKTUBHO

HpeﬂCTaBﬂeHMM, No3BOJTAOLWNX

npodounupyroLLme Kypcol.
Takke uensMn ocBoeHus aucuunIiMHbl «OpraHnyeckas xumus» ABnseTcs dopmMupoBaHune

obienpodeccnoHanbHbIX,

YHUBepcarnbHbIX 1

n3y4yaTtb

npodeccnoHanbHbIX  KOMNETEHUUn B

cooTBeTcTBUM C TpeboBaHmsamu OI'OC BINO no gaHHOM HanpaBieHHOCTU NOATOTOBKM.

10. MecTo y4ye6HOM ancuunnHbl B cTpykType OOIM: (umkn, K KOTOPOMY OTHOCUTCSA
ancumnnuHa, TpeboBaHns K BXOAHbIM 3HAHUAM, YMEHUSAM U KOMMNETEHUMAM, ANCLMNIMHDBI, AN
KOTOpbIX JaHHAsa AUCLUNIIMHA SBNSIETCA NPeaLecTBYOLLEN)

Obs3aTenbHas gucuuninHa BapmaTUBHOM YacTu.

11. KomneTeHuum oOyuawuwerocs, d¢opmMmupyembie B pe3ynbTaTe OCBOEHUA
OUCUUNIINHDbI:
KomneTteHuus MnaHmpyemble pe3ynbTaTbl 06y4eHns
Kopn HasBaHue
OlIK-1 | cnocobHOCTb  CaMOCTOATENbHO | 3HaTb: OCHOBHblE ONpeAeneHusi, NMOHATUS U TEPMUHbI OpraHN4ecKon
OCYLLEeCTBNATL Hay4yHO- | XMMWUW;  MPUHLUMNBI  KNaccudukaumm OpraHN4eckux COoeauHEHUN;
nuccrefoBaTenbeKyo OCOBEHHOCTN  CTPOEHUSI  OpPraHWYecKMX  MOMEeKyn;  MeXaHW3Mmbl
AeATenbHOCTb B | OpraHMyeckux peakuui, nepcrnekTMBbl W TEeHOEHUUM pasBuTUs
COOTBETCTBYIOLLEN OpraHN4eckon XMMuw.
npodpeccuoHansHon obnactu C | ymeTb: NPOrHO3MpPOBaTb CBOWCTBA OpPraHW4ecKkMX COeaMHEHWIN Mo UX
MCMNOMNb30BaHNEM COBPEMEHHbLIX | CTPYKTYpe, BbibvpaTb onTMMarbHble YCMOBUS U UCXOAHbIE BellecTBa
METOAOB  WUCCregoBaHWs M | Ans AHHOro CoeanHeHus
WMHOPMALIMOHHO- BNageTb: OCHOBHbIMW TEOPUAMW, MeXaHu3Mamu U MoZensamu,
KOMMYHWKaLMOHHbIX ONMCbIBAOLWNMWN  CTPOEHME U MpeBpaleHuss  OpraHU4ecKmnx
TexHonorum COeIHEeHWN; MeToAororMen  onpegerneHns  PU3NKo-XUMUYECKUX
CBOWCTB M  Bblbopa MeETOAOB  [JoKasaTenbCTBa  CTPYKTYpbI
OpraHNYecKnx coeanHeHnn
YK-1 CNocoBHOCTb K KpuUTUYeckomy | 3HaTb: TUMbl MHAOPMALIMOHHBIX XMMUYECKMX PeCcypcoB, 0COBEHHOCTM
aHanuay n OLEHKe | CTPYKTYPHON XUMUYECKOW WHMOpMauun, MeToabl Nnoucka HayydHOM
COBPEMEHHbIX Hay4HbIX | XUMUYECKOW UHdopMauun, Qopmbl  NpeacTaBneHus HayyHou U
OOCTUXEHUN,  reHepupOBaHUIO | TEXHUYECKOW MHdOopMaL MK
HOBbIX MOEN npu peweHun | YMeTb: OCO3HaAHHO MCMONb30BaTb CTPYKTYPHbIE AaHHble (B T.4. GaHKu
uccrnegoBaTenbCKuX W | AaHHbIX) B XMMWYECKOM WCCRefoBaHUW, MONb30BaTbCHA CMPaBOYHON
npakTMyeckMx 3agady, B TOM | MMTepaTypo W npuBnekaTb Martepuanbl u3 cetn Internet ans
yucne B MEXOUCUUMMMHAPHBIX | pelueHns npodeccrMoHanbHblX 3agad
obnacTsx BnageTts: npvemamu nnaHMpoBaHWs W opraHu3auum paboTt no
peLLEeHMI0 KOHKPETHBIX 3a4a4 NpodeCccUoHarnbHOoN eATEeNbHOCTH
YK-4 rOTOBHOCTb ncnonb3oBaTtb | 3HaTb: PUTOPUYECKUE acneKTbl YCTHOW U MUCbLMEHHOW KOMMYHUKaLMK
COBpPEMEHHbIe mMeToabl M | Ha pycckoMm A3sbike. NMeTb npeacTtaeBneHne O KavecTBax XopoLuewn
TEeXHoormm Hay4HOW | peun 1 npuemMax pevyeBoro BO3OenCTBUSA Ha PYCCKOM SA3bIKE.
KOMMYHVKaLnn Ha | YMeTb: NCMONb30BaTb CUCTEMY COBPEMEHHbIX METOAOB U TEXHONOTMN
rocygapcTBeHHOM W | Hay4YHOW KOMMYHUKaLWUK, B TOM YMCIe MHPOPMaLMOHHbLIX, HA PYCCKOM
WHOCTPaHHOM A3blKe W MHOCTPAHHOM fA3bIKE.
Bnagetb: HaBblkaMy CO30aHMA Ha PYCCKOM A3blKE TOYHOW, NOMMYHOWN,
SICHOW, Bblpa3nTenbHOW, YMECTHON peydn 1 NpoayLmnpoBaHnga TEKCTOB
pasnuyHbIX )XaHPOB HAY4YHOro N oduLIMarbHO- AENOBOro CTUIEN.




BnageTtb MHOCTpPaHHbIM A3bIKOM Ha ypoBHe B 2.

MK-9 CNOCOOHOCTb  CaMOCTOSATENbHO | 3HATb:  OCHOBbl  (PM3MKO-XUMUYECKMX  METoO0B
OCyLLEeCTBNATb Hay4HO- | CTPYKTYpbl opraHn4eckmnx COeANHEHWN,

ncenenoBsaTtesnbCkyro
OpFaHquCKOVI XMMumn

METOAOB  MCCrnefoBaHus
MHGOPMaLIMOHHO-
KOMMYHWKaLMOHHBIX
TEXHOMNOormm

OEeATENIbHOCTb B obnactu

BblICOKOMONNEKYNAPHbIX.

opraHn4yeckmx coeguHeHun

B TOM

YMEeTb: onpenenAaTtb OCHOBHbIE CbVISVIKO-XVIMVI‘-IeCKVIe XapaKTepUucTukmn
C | opraHn4yeckmx COeOVHEeHW, B TOM u4ucne BbICOKOMOJIEKYIAPHbIX
MnCcnoJyib3oBaHMemM COBPEMEHHbIX | COBPEMEHHbIMN MEeTOOaMMW.
n | Bnagetb: OCHOBaMWu (*)VI3VIKO-XVIMVI‘~IeCKVIX MeTogoB uccnenoBaHud

12. O6bemM gucuunuHbl B 3a4eTHbIX eauHuuax/yac.(s coomsemcmsuu ¢ y4e6HbIM MaHOM) —

4 /144,

dopma NpoMeXXyTOHYHON aTTecTaLMnU(3avem/sk3amer) IK3AMEH.

13. Bugbl yue6Houn paboThbl

TpygoeMkocTb (Yachl)
. B Tom No cemecTpam
Bug yuebHon paboTbl B uncne B
cero WUHTEpPaKTnB Ng 9 N(_) ceM.
Hon chopme
AyOuTOpHbIE 3aHATUSA 8 8
B TOM ymcne:
8 8
WHavBrayanbHble 3aHATUS
CamocTtodartenbHas paborta 127 127
KoHTpornb 9 9
WNToro: 144 144

13.1. CopepxaHue QUCLMNINUHBI

Ne Peanusauus
n/n pasgena
HaumeHoBaHuve pasgena ONCUMMIINHBI C
CopaepxaHve pasgena gUCLMNINHbI
ONCUMNIUHBI NMOMOLLbIO
OHnamnH-Kypca,
QYMK*
|. 3aKOHOMEPHOCTN CTPOEHUSA 1~
peakLUMOHHOro NOBeAEeHUSA OPraHNYeCcKmX
COeaVHEHUN
1 1.1. CoBpemeHHble npeacTaBneHus o npupoge | Opr XUmus
XUMUYECKOMN CBA3N. acnupaHTtypa_
OneKkTpOHHblE  MpeacTaBneHuss o  npupoge | 1;
cBA3en. Tunbl CBSA3eW B opraHuyeckon xumuum. | https://edu.vsu
Mbpugmsauma artomoB yrrepoga W asota. | .ru/courselvie
ONEKTPOHHbIE apdpexThl. | w.php?id=125
OneKkTpooTpULLaTENBHOCTL aTOMOB U Fpynmn. 06

Xummyeckas cBssb U CTpoeHne
opraHmn4yeckmx coeguHeHun

OCHOBHblE  MOMOXEHUSI  KBAHTOBOW  XUMUM.
ATOMHblE n MOJIEKYNSIPHbIE opbutanu.
MpuenmxexHne MO-JIKAO. Metog MO Xiokkens u
bonee cTpore KBaHTOBO-XUMWYECKME MeToabl
pacyera. MoHATME O  MONYy3MMMPUYECKUX
MeTogax, OCHOBaHHbIX Ha  MPUONKEHUN
Xaptpu—®doka (MNDO, AM1, PM3 wun pgp.).
Metogel ab  initio. Metog  dyHKUMOHana

uccnegoBaHus




nnotHoctn (DFT). KomnpomwuccHble noaxoabl
(nokanunsoBaHHbIE CBSI3K, rmbpuamnsaums,
YaCTMYHBIN y4eT Aenokanuaaummn 3rIeKTPOHOB).
Teopusi BoamyeHun MO. BosmylieHnst nepBoro
U BTOPOro nopsigkoB. WMHOEKCbl peakuMOHHON
cnocobHocTM. MeToa rpaHudHbIX  opbuTtanen.
3apsagoBbin n opbuTanbHbIN KOHTPOIb
OpraHn4yeckux peakumi.

lMoHATME O pe3oHaHce  (COMpskeHuu) B
KNaccuyeckom 1 KBaHTOBOM xumuun. ConpshkeHne
B meTtoae MO XHoKKens. KoHuenuwms
apoMaTUYHOCTM. MpaBuno Xiokkensi.
Me301oHHbIe coeanHeHns. AHTUApPOMaTUYHOCTb.
1.2. Ctepeoxmmus. [MpocTpaHCTBEHHOE CTPOEHNe
opraHudeckux  Mmornekyn. [lpocTpaHcTBeHHOe
B3aMMOOEWNCTBUE HECBHA3aHHbIX aTOMOB W rpynm,
BaH-4ep-BaanbCoOBbl pagnychbl.

MoHATME o KoHdbopMauun Monekynbl. BpaweHue
BOKPYr ~ CBSI3€l: BENIMYMHBI W CUMMETPUS

noTeHumarnbHbIX Bapbepos. dakTopbl,
onpegensioLine 3HEPruo KOHPOPMEPOB.
BnusiHue abdhekToB COMpsKEHNsI Ha

ctabunbHocTb  koHdopmepoB. HomeHknaTypa
KOHPOPMEPOB. YTINOBOE HanpsbkeHwe u gpyrue
TUMbl  HaMpsXXeHWs B UMKIWYECKMX CUCTEMAX.

CpegHue LVKnbI " TpaHCaHHYMsAPHbIE
B3aUMOOENCTBUSI. MuBepcus LIUKIOB "
asoTcoAepXKallmMx CoOeaUHEHMNN.

Cssa3sb KOHpopmaummn " peakunoHHOM

cnocobHoctn. lMpuHumn  KeptuHa—I ammerTa.
Crepuyeckni U CTepeOoaNeKTPOHHLIN KOHTPOIb

peakuumn. CTepeocenekTMBHOCTb "
cTepeocneunpunyHoCTb.

[MpOCTpaHCTBEHHOE CTPOEHME ITUMEHOBLIX MU
ONEHOBBIX cucTem. HomeHknaTypa

reoMeTpu4ecKkmnx N30MepoB. KoHdpopmauums
AVEHOB 1 TpUEeHOB. ATpononsomepusi.

OHaHTUoMepusa. AcCUMMETPUA WU XMParbHOCTb.
OKBMBAneHTHbIE, 3HaHTUOTOMHbIE n
AVacTepeoTornHble TPynmnbl; MX MNPOSBrEHNEe B
XUMUYECKOM MOBEAEHUN MOSIEKYN B XUpasbHbIX U
axvpanbHblXx  cpegax M cnektpax  AMP.

HomeHnknaTypa ONTUYECKNX aHTMNOAOB.
HeyrnepoaHble aToMbl Kak LLEHTPbI XMpanbHOCTU.
Cnocobbl nonyyeHns " pasgeneHns

3HaHTMoMepoB. OnTuyeckas 4ncToTa M MeToapl
ee onpegeneHus. OnpegeneHne abcoOMOTHOM U
OTHOCUTENbHOW  KOHdurypauuu. [loHaTue o
OVCMepCcUn ONTUYECKOTO BPALLEHUS U KPYrOBOM
OVXpoun3me.

O6wme npuHUMNBbI
peakLMOHHOWN CNOCOBHOCTU

2.1. Knaccudukauua  peakum  no  Tuny
obpasoBaHuns n paspbiBa cBA3en B
nMMUTUPYIOLWENn cTaguu, No TUMy peareHTa n no
COOTHOLUEHMIO 4YuCMa MOSEKYN peareHToB W
NPOAYKTOB.

Teopus nepexoaHoro COCTOSIHUS.
'MNepnoBepxHOCTb  MOTEHUManbHOW  SHepruu,
KoopamHata U 9HepreTmyeckum  npodunb
peakuun.  TepmogMHamumyeckue  napameTpbl
aktMeaummn. KnHetnyeckne ypaBHEHWS OCHOBHbIX
TMNOB peakumi. MeToadbl 3SKCNEpUMEHTarbHOro
U3YYEHNS KUHETUMKM W MEXaHU3IMOB peakunm.
MeTog CTaLMOHapHOro COCTOSIHUSA  (MpUHUMN

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




BogeHwTenHa). MNocTynat XammoHaa.

AMnNupuyeckun (aKcTpaTepmMoanHaAMUYECKMIA)
noaxon K peakLMOHHOM CNocoGHOCTH.
KoppensaunoHHble ypaBHeHMS, npUHLMN

NMHEMHOCTM  cBOBOAHbIX  SHeprun  [nbb6ca.
YpaBHeHnss [ammeta wu  Tadra. Cesasb
napamMeTpoB  KOPPENSILMOHHbIX YpPaBHEHWA C
MEXaHU3MOM peakLnii.

MpuHumn XKMKO; ero obocHoBaHMe Ha OCHOBe
Teopwumn Bo3myLeHni MO.

2.2. KonnyectBeHHass Teopusi  KUCNOT W
ocHoBaHun. KwucnoTtel bpeHctega u  Jlblonca.
KucnoTtHo-ocHoBHOe paBHoBecue. [loHaTne pH.
KnHeTnyeckas n TepmMognHamMmm4eckas
KMCINOTHOCTb. YpaBHeHne bpeHctega. O6wun un
cneumdu4eckMin  KMCIOTHO-OCHOBHbIA  KaTanus.
CynepkucnoTbl. PyHKUMM kucnoTHocTu. Moctynat
MammerTa.

2.3. BnivsHme cpeabl Ha CKOpPOCTN U paBHOBECUE
opraHumdecknx peakumn. Cneundmyeckas w
Hecneumnduryeckasa (yHuBepcarnbHas) CornbBauus.
Knetounbin  adhcpekt. BopopogHass  cBA3b.
Knaccudmkauus " LKanbl napamMmeTpoB
pactBoputenen. Bnuaume  conbBauuMm  Ha
CKOPOCTb M paBHOBECME OpraHMyecKux peakuui.
YpaBHeHust YuHcTenHa u ['pioHBanbga, Konnensi-
Manbma. KMCMOTHOCTL U OCHOBHOCTb B ra3oBOW
dase.

Accoumaumss MOHOB. TwWMbl MOHHLIX Map MU
JokasaTenbCcTBa WX CylecTBoBaHuA. BnusiHue
accounaumMm  MOHOB HA UX  PeakUMOHHYH
CMOCOBHOCTL. YpaBHeHune AKpu.

MexdasHbin kaTanua. KpayH-aduphbl, KpuntaHasl,
nogaHapl, KatanM3aTopbl Mexda3Horo nepeHoca.
lMoHATHE O cynpamoneKkynsapHOM XUMmK,

2.4. OCHOBHbIE TWMbl MIHTEPMEAMATOB.
KapbeHueBble MoHbI (kapbokaTuoHbl). 'eHepaums
KapboKaTMOHOB B pacTBopax U B rasoBon dase.
BnusiHne CTpPyKTYpHbIX W CONbBaTaUMOHHbIX
(akTopoB Ha CTabUNBHOCTb KapOOKaTUOHOB.
CTtpoeHue KapboKaTUOHOB. MoHsiTne o
Heknaccmdecknx  MoHax.  OCHOBHblIE  TuMbl
peakumi  kapbokaTMoHOB M obnactm  ux
CUHTETUYECKOro  Mcrnonb3oBaHus. CkeneTHble
neperpynnupoBkM W rMapuaHble CcOBUMM B

KapbokaTuoHax.

Kap6aHuoHbI " CH-kucnotbl. BrnnsHue
CTPYKTYpHbIX 1 3ddekToB  cpeabl Ha
cTtabununsaumio KapbGaHMOHOB. OcHOBHble
peakuum KapbaHMOHOB, @HUOHHbIE
neperpynnupoBKMy. AMBVAEHTHbIE "

NoNUAeHTHble aHMOHbI. KapOeHbl. JnekTpoHHasi
CTPYKTYpa, CUHITIETHOE U TPUMIETHOE COCTOsIHUE
kapbeHoB. Metogbl reHepauun kapbeHoB U
MCMONb30BaHNE WX B OpPraHMYeCcKOM CUHTEs3e.
HWTpeHsbl, Nx reHepaums, CTpoeHne 1 CBOMCTBA.

CBoboaHble pagukansl U MOH-paaukansl. Metoapl
reHepnpoBaHusi pagukanos. OneKTpoHHoe
CTpOEHue 1 hakTopbl cTabunmsaumm cBOOOAHLIX
pagvkanoB. Twunbl cTabunbHbiXx CcBOGOOHLIX
pagukanoB. OcHoBbl MetogoB OlMP wn XIA.
KaTtunoHn- " aHWOH-paaunKansbl. MeToapbl
reHepmpoBaHusa 1 ceonctBa. OCHOBHbIE peakuun




MOH-pagukanoB. Komnnekcel € NepeHocoMm
3apsaga.

OCHOBHbIE TUMbI OopraHun4yeckunx
peaKumVl N X MexXaHnU3Mbl

3.1. HykneoduneHoe 3amelleHne B
anndaTtuveckoMm psagy. MexaHumambl Sn1 n Sn2,
CMELLaHHbIA WOHHO-NAapHbIA MexaHu3Mm. BnusaHune
CTPYKTYpbI cybcTparta " NONAPHOCTN
pacTBopuUTEnss Ha CKOPOCTM U MEeXaHu3Mm
peakumun. AHXUMepHoe copencTame "
CYHapTETUYECKOE YCKOPEHUE, yYacTue CoCedHuX
rpynn, neperpynnupoBKU B xoae
HyKneoguneHoro 3amelleHusi. KoppensumoHHble
ypaBHeHusa CyanHa—CkoTTa n 9gBapaca.

3.2. HykneoduneHoe 3amelleHue npu KpaTHOW
yrnepoa-yrnepoaHon CBA3WM M B apoMaTU4ECKOM
agpe. TuUnNuyHble MexaHu3Mbl HyKneoduIrbHOro
3aMeLleHust y sp?-rmbpuaHoro atoma yrrnepoga.
BuHUNBbHBLIN KaTMOH. MoOHO- 1 BUMOneKkynspHbie
npoLeccbl  HyKNeoMuneHOro  3amelleHuss B
apomaTtudeckoMm psagy. Katanus nepexogHbiMu
mMeTannamu. HykneodwunbHoe 3amelleHne B
HUTPONPOM3BOAHbIX BeHsona. HykneodwnbHoe
3amelleHne Bogopoaa (BMKapunosHoe
3amelleHune).  Komnnekcel  MenseHxenmepa.
HykneodunsHoe 3amelleHne B apomaTuyecKmx
retepoumknax. KnHe-3amelleHue.

3.3. OnekTtpodunbHOe 3amelleHne Yy aroma
yrnepoaa. MexaHunambl 3amelleHmns Sel, Se2, Ski.
HykneogunbHbIn ~ KaTanmMa  anekTpoduibHOro
3amelleHus. BnvsHue cTpykTypbl cybcTpaTta wm
appekToB cpedbl HA CKOPOCTb W HanpasneHue
peakuumi. 3amelleHue y onedUHOBOro artoma
yrnepoga w“ B apoOMaTMYEecKOM  KOsbLie.
eHepupoBaHve 3neKTPOMUIbHLIX peareHToB.
MpaBuna opueHTaLMM U UX  MONEKYNSPHO-
opbutanbHas nHTepnpeTaums. OnekTpodunbHoe
3aMeLleHne gpyrux rpynn, Kpome BoAopoaa.
Unco-3amewleHne. KnHeTuMdeckne  M30TOMHbIE

adpekThl.
3.4. Peakuun anuMuHUpoBaHUA (OTLLENNEHUS).
MexaHunsmsbl reTeposINTUYECcKoro

anuMuHunposaHuna E1 n E2. CTepeoanekTpoHHble
TpeboBaHuNs 1 cTepeocneundnyHocTb npu E2-
3NIUMMHUPOBAHMM. Tepmuyeckoe CWH-
3NIUMMHUPOBAHME.

3.5. [lpucoeguHeHne no kpaTHbIM Yyrnepog-
yrnepoaHbIM CBA3AM. OnekTpodunsHoe
npucoeguHeHue. CwunbHble n cnabble
3NEeKTpoUnbl, MEXaHU3IM U  CTEPEOXUMUS
NpPUCoeauHeHNsi, perno- 1 CTepeocenekTUBHOCTb
peakumi. [NpucoeguHeHne K  CONPSXKEHHbIM
cuctemam. KaTnoHHas nonumepusaums
oneduHoB. HykneodunsHoe npucoeguHeHne no
KpaTHbiM cBa3sm C= C. MexaHu3m npouecca.
BnusiHne cTpykTypbl Hykneodmna u cybctpara u
3h(heKkToB cpefbl Ha CKOPOCTb M HarnpasfeHue
peakuuu. Peakuuns Mnxaans. AHNOHHas
nonvmepusaums oneguHoB.

3.6. HykneoduneHoe npucoeanHeHune K
KapOOHMIbHOWM rpynne: npucoeguHeHne
OCHOBaHWi, BKMOYas KapbaHWOHBI,
MeTannopraHnyeckux  coeguHeHun. Peakuums
AHpy.  KMCNOTHbIN U OCHOBHOW  KaTanus
npucoeauHeHns. EHonuzaums anbgermgos U

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




KeTOHOB. MexaHuam 3Tep|/|cbl4|<au,vm KMCNOT "

nonyyeHue aueTanen. KoHaeHcauum
KapOOHUMNbHBLIX coeauHeHUi, KapBOHOBbLIX KUCTOT
" nx NPON3BOAHBIX. HykneodunbHoe

npucoedvHeHne K anbA- W KETUMUHAM U
KapOOHMWii-  MMMOHMEBLIM  MOHaM  (peakuus

MaHHuxa).

3.7. TlleperpynnupoBkn B  KapbBOKaTUOHHbLIX
MHTEepMegmartax. Knaccudumkaums
neperpynnupoBOK: NUHaKONMHOBAs "
pPETPONUHAaKONMHOBAS, neperpynnupoBska
[embsiHOBa. MeperpynnupoBka BarHepa—

MewepBenHa. NeperpynnMpoBkM C mMurpauuen K
atomy asota ([odmanHa, Kypumyca, bekmaHa).
Peakuusa banepa—Bunnurepa.

3.8. PagvkanbHble U NOH-paanKanbHble peakuun
npucoeauHeHus, 3ameLleHus "
3NUMUHUPOBAHUS. LlenHble pagukanbHble
peakumu. [Monumepwusaums, Tenomepusauus,
peakumm aBTOOKUCNEHUS. WHrmburopsl,
MHUUMATOPbl U MPOMOTOPbI  LIEMHbIX peakuumi.
Pepokc-peakuun. 3nekTpocMHTE3 OpraHnyeckux
COeANHEHWI.

3.9. MonekynsipHble  peakunn  (Yuc-mpaHc-
nsomepusaums, pacnag Monekyrn, pasMblkaHue
uuknoB). KoapkTaTHble peakuuu.

3.10. CornacoBaHHble peakumn. KoHuenuwms
COXpaHeHMs1 opOMTanNbHON CUMMETPUM 1 NpaBuna
Byasopaa—I ocdpmaHa. OneKkTpoumKnmyeckmne
peakuuMu,  CUrMaTponHble  neperpynnupoBKy.
Mepuumknuyeckne peakummn (2+2) un (2+4)-
LMKIONpUcoeaMHEHNS. 1,3-gunonsipHoe
LMKINONPUCOEaNHEHNE.

3.11. [1BoricTBEHHAsA peakuMoHHas CNOCOBHOCTb
M TayTOMepuss  OpraHUYecKMx COeOUHEHUMN.
MpoToTponHble " CUrMaTponHble
neperpynnupoBku. MNpaeuno KopHonioma. Keto-
eHomnbHoe paBHoBecue. HuTpocoeauMHeHua w
HUTPOHOBbIE KUCMOTbI, HUTPO3OCOEAUHEHUA U
okcuMbl. MeTtannoTponus.

3.12. OcHoBbl  QOTOXUMUM  OpPraHNYECcKnX
coeanHeHun.  CUHIMEeTHble U TPUNMETHble
COCTOAHMA, dnyopecueHums "
docopecueHumns, WHTEPKOMOMHaLNOHHas
koHBepcusi. OCHOBHble TuUMNbl (POTOXUMUYECKNX
peakuui. AsneHne oToXpomMm3mMa.

MprHLMNBbI COBPEMEHHOTO
OpraHM4YecKoro CuHTe3a u
YCTaHOBMEHNS CTPOEHUS

OpraHMyeckux coeanHeHuin

4.1. Bbibop onTMManNbHOrO MyTM CUHTE3a.
MpuHUMN PETPOCUHTETMUYECKOIO aHanuaa.
JINHENHbIE N KOHBEPreHTHblE CXEMbl CUHTE3a.
CUHTOHbI N CUHTETUYECKME  IKBUBAIEHTHI.
3awmTta  pyHKUMOHanbHbIX  rpynn.  MeTtoabl
BBeAEHUS U yaaneHus 3alUTHbIX rpynmn.

4.2. OCHOBHble MyTW MOCTPOEHUSA YrrIepoaHoro
ckenera.

4.3. MeToabi BBEeeHuA Ba)KHEWLLNX
YHKUMOHANbHBLIX TPynn M MNyTu nepexoga oOT
OAHUX PYHKLMI K OPYTUM.

4.4, OnemMeHToopraHmyeckne coeguHeHus
(mponsBogHble docdopa, 6opa, KpeMHUS, Meaw,
NNTWSI, MarHus, OrioBa) B OPraHN4YeCcKOM CUHTE3e.
MeTannokoMnneKkcHbIN KaTanums.

4.5. Wcnonb3oBaHne XuMUYECKMX WU  U3NKo-
XUMUYECKUX  MEeTOAOB  Ans  YCTaHOBIEHUA
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CTPYKTYpbI opraHuyeckmx COefMHEHWN.
Cnektpockonua AMP, 3P, konebatenbHass u
SMEKTPOHHAs CMeKTPOCKOMUs, Macc- U XpomaTo-

Macc-CrnekTpoMeTpusi. la3oxkmakocTHas "
XMOKOCTHasi xpomartorpadusi, MOHOOGMEHHas U
renbnpoHmMKaiLlas Xpomatorpadus,

anekTpodopes. PEHTFEHOCTPYKTYPHbIA aHanus u
anekTpoHorpacdusa. PedpakromeTpus.

4.6. OcobeHHoOCTM 0OBOpPYyAOBaHUA U METOAMKU
npoBefeHns peakuun B retepodasHbiXx U
reTeporeHHblx cucrtemax. CoBpemMeHHble MeTOoabl
00paboTkn peaKkuMOHHbLIX MacC, OYUCTKU W
BblaeneHus nNpoaykToB. [poBeaeHne peakunin Ha
TBepAbIX HocuTensax. MNMpuHUuunbl kKoMGUHaTOPHON
XUMUW.

4.7. TexHuka 6e30MaCHOCTU U IKOJOrM4ecKue
npobrnemMbl OpraHM4eckoro cuHTesa. «3eneHasi
XUMnsiy. TepMOXMMUSA OpraHUYeckux peakumn.
TennoBou B3pbIB.

5.1. OcHoBHble NpeAcTaBfeHUst O MPUMEHEHUN
HE3MMUPUYECKNX U NONYIMMNUPUYECKMX METOO0B
KBaQHTOBO-XMMUYECKUX BbIYUCIIEHUN N pacyeToB
MeTogamMuM  MOMEKYMNSPHOM  MEXaHuku  Ans
onpegenenuns 3AMEKTPOHHOro "
NPOCTPAHCTBEHHOTO CTpOEHUS,
KOH(pOPMaLMOHHOIO cocTaBa, Tennor
00pas3oBaHusi, 3HEPTNA HAMPSHPKEHUS U aKTUBaLUN
XUMUYECKUX  peaKuuH, KonebaTtenbHbIX WU
3NEKTPOHHbIX CMNEKTpPOB, peakuoHHOM
CNOCOBHOCTN OpraHNYeCKUX COeaNHEHWIA.

5.2. TpaguuunoHHble cpeacTBa  XMMUYECKOW
WHpopMaumm n MeToabl WX  UCMONb30OBaHWUS.
ABTOMaTM3MpPOBaHHbLIE MHOPMaLIMOHHO-
NOUCKOBbLIE CUCTEMBI.

MoHaTMe 006  SMAMpMYeckux  Koppenaumsax
CTPYKTYpa-CBOWCTBO (QSAR, QSPR).
CnekTpoCTpyKTypHbIe  Koppenauun. MalunHHoe
nnaHWpoBaHWe M  MOUCK MNyTeW  CUHTe3a
OopraHnyeckux coeanHeHnn. Meton pacyneHeHus,
BblOOp TpaHCOpPMOB, PETPOHOB M CUHTOHOB,
cnocob0B CBA3bIBAHUSI CUHTOHOB APYr C APYrOM.

Mcnonb3oBaHne 3BM B
OpraHN4yeckon XMMmnm n
WHopmMaTrKa

Opr XnUmust
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Il. CuHTeTnyeckue
MeToAbl B OpraHN4ecKomn
XUMUN U XUMUYECKue
CBOWCTBA COEAMHEHUN

6.1. MeTogbl CuHTe3a: rmapvpoBsaHue
HenpegenbHbIX YrNeBOAOPOAOB, CUHTE3 4epes
NUTUROWANKUNKynpaTbl,  ANEeKTponu3  conen
kapboHoBbIX kucroT (Konbbe), BoccTaHOBMEHWE
KapOOHMWIMbHbBIX COEOUHEHUN.

6.2. Peakumm ankaHoB: ranoreHupoBaHue,
CcynboxnopmnpoBaHue. CenekTuMBHOCTb
pagukanbHbIX — peakumi U OTHOCUTEnbHasi
cTabunbHoOCTb ankuIbHbIX pagukanos.
TepMnyecknn 1 KaTanUTUYECKUA  KPEKUHT.
MoHHbIE peakuun ankaHoB B  CYNepKUCbIX
cpepax (oenTepoBOOOPOAHBIN obmeH n
ranoreHnpoBaHue).

6.3. LlnknoankaHsel. MeToabl cMHTE3a N CTPOEHME
LIMKIONPOMNaHoB, UMKITOOYTaHOB, LIMKITONEHTaHOB
1 umkrorekcaHoB. CMHTE3 COeQUHEHUI CO
cpegHuM pasMepomMm uukrna (aumnonHoBas
KoHAeHcaums). Tunbl HaNnps>keHns B

AnkaHbl

Opr XUMUS
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LMKnoankaHax u ux nogpasgeneHve Ha manble,
cpegHue 1 Makpouuknbl. KoHdopmauoHHbIN
aHanma uuKrnorekcaHa, MoHO- U An3aMeLLEHHbIX
LIMKIOreKCaHoB; akcuanbHble 1 3KBaTOpuarnbHble
cBsA3n. BnusHme koHpOpMaLNOHHOIO NOMNOXEHUS
PYHKLMOHAmMbHbIX IPYMM Ha UX PeaKkUMOHHYO
CMOCOBHOCTL B pAAY NPON3BOAHBIX LMKIOrekcaHa
Ha NpYMepe peakunin 3aMeLLeHnsl, OTLLENNEeHNS n
okucrneHus. Peakumm paclumpeHums un cyxeHus
LIMKINOB Npu Ae3aMUHUPOBaHMN NEPBUYHBIX
amuHoB (JdembsaHoB). CyxxeHune umkna B peakumm
daBopckoro ([ -ranoreHunKnoankaHoHbl).

AnkeHbl

71. MeToabl CUHTE3a:  3NUMWHUPOBaHWE
raroreHoBo4OPOAOB U3 ankumranoreHnaos, Boabl
n3 cnuptoB. CHTE3 ankeHoB U3 4EeTBEPTUYHBIX
aMmmoHumeBbix  conent  (lTodpmaH),  N-okucen
TpeTnyHbix amuHoB (Koyn). CTepeocenektuBHoe
BOCCT@HOBMEHUE ankuHoB. CTepeocenekTUBHbIN
CUHTE3 yucC- N mpaHc-ankeHoB u3 1,2-guornos
(Kopu, YuHTtep). PernocenektMBHbI —CUHTE3
ankeHoB  wu3  To3unrmgpasoHoB  (LUanumpo).
Peakums Buttura kak pernocneumdunyeckin
mMeToa CUHTe3a arnkeHos. OcHoBaHus,
ucnonb3yemble B peakuun. CtabunusnpoBaHHble
1 HectabunuamposaHHble unugpl. Ctepeoxnmus
peakuun. XeMoCeneKkTMBHOCTb peakuun ButTtura.
MonyyeHne acpmpoB ankmndochoHOBLIX KUCIOT
(Muxasanb—Apby30B) M WX WCMNOMb30BaHME B
CVHTEe3e ankeHoB (BapuaHT ButTura—XopHepa—
OmmoHca). ObnacTe NPUMEHEHUS peakLnu.

7.2. Peakuun  ankeHoB:  anekTpoduibHoe
npucoeguHeHne ranoreHoB, ranoreHoBo4opoaoB,
BOAbI. Mpoueccsl, conyTcTBylOLMNE Ade-
peakunsim: CONpPsKEHHOEe npucoeguHeHue,
rmapuaHble 1 ankumbHble Murpaummn. M'Mapokeu- mn
ankokCMMepKypupoBaHue. Pervo- "
CTepeocenekTuBHOE MNPUCOeAVHEHNE TNAPUAOB
6opa. Pernocneuududeckme rngpobopupytoLine
areHTbI. MpeBpalleHne GopopraHnyeckmx
CcoeMHEHWI B arnkaHbl, CnmpThl,
ankvnranorenvgbl.  OKucneHve  ankeHoB Ao
OKCUpaHOB (Mpunexaes). MoHaTne 06
3HaHTUOMEPHOM 3MOKCUAMPOBAHUU arkeHoB MO
Wapnnecy (B npucyTcTBMM M3onponunara TuraHa
n adwupa L-(+)-BuHHOM  kucrnoTel).  Luc-
rMapoKCunupoBaHMe  ankeHoB no  BarHepy
(KMnOa4) n Kpure (OsOas). OkuncneHve ankeHoB
raroreHom B MpPUCYTCTBUWM conen cepebpa: yuc-
(ByasopT) " mpatHc-([peBo)
rmapokcunupoBaHve.  PagukanbHble — peakumm
arnkeHoB: NpucoeanHeHne GpomMucToro Bogopoaa
no Xapawy, cepoBogopoga W TMOIOB.
AnnunbHoe ramnoreHuvpoBaHue no  Lwurnepy.
BHyTpuMonekynsipHasi paavkanbHasi Luknm3aums
6-ranoreHankaHoB npu aencreum
TpubyTmnonosorugpuaa. eTeporeHHoe
rMapvpoBaHue: KaTanusaTopbl, KaTanMTudeckue
aabl. [MaporeHonus cBA3en yrnepon-retepoatom.
[omMoreHHoe  rMapupoBaHWe:  KaTanu3aTtopbl,
MexaHu3M. PernocenektMBHOCTb FOMOFEHHOro
rmgpupoBaHus. [lpucoeavHeHUe CUHMNETHbIX U
TpunneTHbIX kapbeHoB k ankeHam. KapbeHougbl,
UX B3aUMOOEWNCTBUE C ankeHaMu.
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AnNKWHbBI

8.1. MeToabl CuHTe3a: oTwenneHme
ranoreHoBO4OPOAOB U3 AuranoreHnaoB, peakumst
1,2-gurugpa3oHoB ¢ okcuagom pTtytn (I) wm
TeTpaaueTaToMm CBUHLA. YcnoxHeHne
YyrnepoaHoro  ckeneta  asnkuMHOB: peakummu
aueTuneHnaoB HaTpusi n meau,
MarHUMOPraHMYeCcKNX MNPOU3BOAHbLIX  aNKWHOB.
KoHpoeHcauma  ankuHoB-1 € KeToHaMn 1
anbgerngamu (Pasopckun, Penne).

8.2. Peakuun ankumHoB. [anoreHupoBaHue,
rmgporanoreHMpoBaHue, ruapatauusa (Kydepos).
AueTuneH-anneHoBas n3omepusauus.
CmelleHe TPOWMHOW CBA3M B TepMUHanbHOe
NonoXeHwue. OkuncnurtenbHas KOHOeHcauus
TEPMUHAmbHbIX ankMHOB B MPUCYTCTBMM CONEWN
Meaun

Opr XUmus
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AnkagueHbil

9.1. MeToapl CcUHTEe3a 1,3-AneHoB:
aerngpupoBaHue ankaHoB, cuHTe3 dPaBopCKOro—
Penne, Kpocc-codeTaHne Ha
MeTannoKOMMIEKCHbIX KaTanu3aTtopax.

9.2. Peakuun 1,3-gueHoOB: ranoreHnpoBaHue u
rmaporanoreHnpoBaHue, 1,2- " 1,4-
npucoeauHernne. Peakuua dunsca—Anbgepa ¢
ankeHamu n ankuHamu, ee Tunbl: kapbo-peakuyms,
retepo-peakums. [OueHbl u aveHodunbl. o-
XMHOOMMETaHbl B KadyecTBe AueHoB. Katanus B
peakumm  Ounbca—Anbgepa.  Crepeoxumus
peakumu. PernocenektmBHoOCTb [4+2]-
LIMKNONPUCOEANHEHNS B cnyyae
HECUMMETPUYHBLIX  OWEHOB U AMEHOMUIIOB.
PeTpo-peakunsa Ouneca—Anbgepa. MNpumeHeHne
CUMOKCUOMEHOB B  CUMHTE3e  alnuuMKNOoB W
reTepoLMKIIOB.

Opr XnUmust
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CnupTbl M NpoOCTble 3UpPbI

10.1. MeTogpl cuHTE3a OOHOATOMHbIX CMMPTOB:
M3  arnkeHoB, KapOOHWMbHbIX  COEONHEHWHN,
CINOXHbIX 3hUPOB U KApOOHOBBLIX KACIOT.

10.2. Peakuuu O[IHOATOMHBbIX CMUPTOB:
3aMeLLeHne rmapoKCUNBHOM rPynnbl B CNMPTax Ha
ranoreH (nog AewWcTBMEM ranoreHoBoAOpOaOB,
ranoreHnaoB docdopa 1 XNopuUCTOro TUOHWUNA).
PeareHTbl  perMo- U1 CTepeocenekTUBHOro
3amMelleHnsa (komnnekcobl TpudeHundocdhuHa ¢
ranoreHamMmm n 4YeTbipexxNopucTbiM Yrinepoaom).
Oerngpatauma cnuptoB. OKUCNEHWE NEePBUYHBIX
N BTOPMWYHBIX CNUPTOB. PeareHTbl OKUCNEHUS Ha
ocHoBe coeauHeHnun xpoma (VI), gmokcupa
MapraHua w gumeTuncynbdokcnga (MeTogbl
ModdeTa n CeepHa).

10.3. MeToabl CUHTE3a U peakuun OABYXaTOMHbIX
cnuptoB. OkucnuTenbHoe paclienneHve 1,2-
AnonoB (MofHasa KUCnoTa, TeTpaaueTaTt CBMHLA).
MuHakonuHoBas neperpynnupoBka.

10.4. MeToabl cuHTE3a MPOCTbIX 3GMPOB:
peakumsi BunbamcoHa, ankokcumepKypupoBaHue
CAMPTOB.

10.5. Peakumm npocTbix 3hupoB: obpasoBaHue
OKCOHMEBbIX CONeN, pacLyenneHne KUCrnoTamm.
10.6. 'vaponepokcuabl.  KpayH-acdompbl,  ux
nony4YyeHne n NpMMeHeHNe B CUHTE3E.

10.7. OxkcupaHbl. Cnocobbl nosly4deHus.
PackpblTue OKCMpaHOBOro LuKIa nog AerWcTBreM
ANEKTPOPUIIbHBIX U HYKIMEOUIbHbIX areHToB.

Opr XUMUS
acnupaHTypa_
1
https://fedu.vsu
.ru/course/vie
w.php?id=125
06

11

AnbOernabl 1 KETOHbI

11.1. MeToapbl nonyyeHns: anbgermaoB U KETOHOB:

Opr XUMus




N3 CnMpToB, NMPOU3BOOHbIX Kap6OHOBbIX KMCNoOT,

ankeHoB (o30HOMNM3), ankuHoOB
(rmapobopupoBaHue), Ha OCHOBE
MeTanopraHu4ecKkmx COEAVHEHUN.

AunnupoBaHue n opMnnmpoBaHue apeHos.
11.2. Peakuymm anbgermgoB WM KETOHOB:
npucoeguHeHne BoAbl, cCnNUpToB, TWoros. 1,3-
OutnaHbl 1 nx ncnonb3oBaHWe B OpraHMYeCcKoM
cuHtese. ObpaweHune nonspHoctn C=O-rpynnbl.
MonyyeHne 6GUCYNbMUTHBIX MNPOU3BOAHBLIX U
umMaHrngpuHoB. Baaumopgencteme anbaerngoB v
KeTOHOB Cc unugamu docdopa (Buttur) n cepeoi.
B3anmopgenctene anbgermgoB U KETOHOB C
a30TUCTbIMM  OCHOBaHuAMU. [leperpynnupoBka
bekmana. BsaumopgenctBue anbgermgoB  wu
KETOHOB C MeTannopraHn4yeckumMm
coeanHeHnAMU. EHaMuHbI, nx anknnuposaHue u
auunupoBaHue. AnbOonNbHO-KPOTOHOBAsA
KOHAEeHcaunsa anbaervaoB U KETOHOB Kak MeTon
YCITOXHEHUS yrnepogHoro ckernera.
HanpaesneHHas anbgornbHasi KOHAeHcauust
pPa3HOMMEHHbIX anbAernaoB C MCMOMb30BaHMEM
NUTNEBBLIX W KPEMHUEBBbIX 3(PMPOB EHOMOB.
KoHoeHcauuss  anbgerMgoB U KETOHOB C
MaroHOBbIM 3hUPOM U APYIMMUN COEOUHEHNSAMU C
aKTMBHOM MmeTuneHoBon rpynnow (KHeBeHarensb).
AMUHOMETUNUPOBaHUE anbaerngoB M KeTOHOB
(MaHHMX). BeHsounHoBas KOHOEeHcauus.
KoHpeHcauuss ¢ HuTpoankaHamu  (AHpwu).
BocctaHoBneHne anbgerMgoB U KETOHOB [0
CnnpTOB, peareHTbI BOCCTaHOBMEHMS.
[e3okcureHupoBaHme anbaerMgoB M- KETOHOB:
peakumm KnemmeHceHa wun KmxkHepa—Bornbda.
OkucneHne anbOerngoB, peareHTbl OKUCIEHUS.
OkucneHue KeToHOB Hagkucnotamu no barepy—
Bunnurepy.

11.3. a, B -HenpegenbHble anbaernabl N KETOHBbI.
MeToabl nonyyeHus: KOHAEHCauuW, OKUCHeHue
annunoBebIX cnupTtoB. Peakuma 1,2- un 14-
npucoeguHeHns NUTUAOPraHN4eCcKmX
COefMHEHUN, TpuankunbopaHoB, Auankin- u
ANapurkynpaTos, LMAHUCTOrO BoJopoaa,
ranoreHoBO4OPOAOB. JnokcuauposaHue o , B -
HenpeaenbHbIX KETOHOB. ConpspkeHHoe
npucoeauHEHNe eHONATOB N eHaMUHOB K a , 3 -
HenpeaenbHbIM anbgerngam n KeToHam
(Muxaanb). [HoHopbl u akuentopbl Muxaans.
Katanusatopbl peakuun, ee obpaTtumocTb.
PeTtpo-peakuus. Peakuuun aHenvpoBaHus.
BapunaHt PobGuHcoHa. MWcnonb3oBaHne a -
XITIOPKETOHOB U MPOU3BOAHBLIX  OCHOBaHWIA
MaHHMXa. B -CUNUAUPOBAHHbIE BUHUIKETOHbI
(CTopK) U eHaMUHbI B peakLmMsaX aHenmpoBaHus.
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KapboHoBbIe KACNOTbI U MX
Npon3BOAHbIE

12.1. MeTogbl CWUHTE3a KUCIIOT. OKWUCIEeHMe
NEepBUYHbBIX CMMPTOB W anbAerngoB, arkeHoB,
ankuHOB, anknnbeH3omnoB, rMaponn3 HUTPUIIOB U
OPYrMX  MNpPOM3BOAHbIX  KAapOOHOBLIX  KWCIIOT,
CUHTE3 Ha  OCHOBe MeTanopraHN4yeckux
COeaMHEHW, CUHTE3bl Ha OCHOBE MaroHOBOrO

adhupa.
12.2. Peakunn KapbOoHOBbIX KNCHOT:
ranoreHMpoBaHue no ento-donbrapaTy-

3eJ'IMHCKOMy, NMMpoNInTN4eCcKada KEeTOHM3aLUu4d,

Opr Xumusi
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anektponu3 no Konbbe, aekapbokcunupoBaHue

no XyHCOUKKepY.
12.3. MeToapl nonyvyeHns NPOM3BOAHbIX
KapOOHOBbIX KUCHOT: ranoreHaHrMapuaos,

aHrMapuaoB, CrOXHbIX  3MPOB,  HUTPWUIIOB,
amunaoB. KeTeHbl, nx nonyyeHme n CBONCTBA.

12.4. Peakumm npoum3BOAHbIX  KapOOHOBbLIX
KMCNOT: B3aMMOAEWCTBME C HyKNeoUnbHbIMU
peareHTamn (Boda, CNUpPTbl, aMMWaK, amWHbI,
MeTannopraHnyeckue CoeanHeHus).
BocctaHoBneHwue ranoreHaHrnapvaoB o
anbgerngos no Po3eHMyHAy U KOMMNEKCHbIMU
rvapugamm MeTannos. Baanmopenicteue
ranoreHaHrMgpuaoB C AvMa3oMeTaHoOM (peakums
ApHaTa-OuictepTta). BoccTaHOBREHME CROXHbIX
3MpoB OO CNUPTOB W anbAerngos, HATPUIIOB —
OO aMWHOB W anbAerngoB  KOMMIIEKCHLIMU
rmapvgamm  MetannoB. ManoHoBasi  kucnora:
CMHTE3bl C MarnoHOBbIM 3MpPOM, peakuus
Mwuxaans, KOHOeHCauMn ¢ anbgerngamm
(KneBeHnarenb). CrnoxHoadumpHas 1 aumnonHosas
KOHAEeHcauun. OcobeHHoCcTH achmpoB
OBYXOCHOBHbIX KNCnoT (obpasoBaHue
kapboumknoB) B 3Tux peakuuax. CnoxHble
aupbl O  -ranoreHoKUcrnoT B peakuusix
PedopmaTtckoro. ALETOYKCYCHbI adup u ero
MCMNOMb30BaHNE B CUHTE3E.

12.5. MeToabl cuHTE3a a , B -HenpeaenbHbIX
KapOOHOBbIX KUCIOT: Aermaparaums
rMOPOKCUKMCIOT, peakuun KHeBeHarens,

ButTura, MNepkuHa (CMHTE3 KOPUYHBIX KMCMOT).
Peakuuun npucoeguHeHus no 4BOWHOMW CBA3MW.
Bpomo- 1 nogo-naktoHusaumsa a, 3 -
HenpeaenbHbIX KapOOHOBBIX KACMNOT

13

CuHTeTn4eckoe
ncnonb3oBaHWe peakuuin
3NEKTPODUNBHOTO 3aMeLLEeHNs
B apomaTuyecKkoM psdy

13.1Knaccudpmkauma peakuun apomaTUyecKoro
ANEKTPOPUNbHOIo 3ameLleHus. BrnivsHue
3amectutenenn B  OEH30MbHOM  KOnbLEe  Ha
CKOpPOCTb M HanpasreHue 3nekTpoduribHOro
3amelleHund. CornacoBaHHas 1 HecornacoBaHHas
opueHTauus.

13.2. HutpoBaHue. Hutpylowme  areHTbl.
MexaHn3am peakuum HuTpoBaHus. HuTpoBaHue
GeH3ona ”n ero 3amelleHHbliX. HuTpoBaHue
O6udeHnna, HadTannHa, apomMaTN4eckux amuHoOB
n geHona. lNony4yeHne MNONUHUTPOCOEOUHEHUMN.
Mnco-aTaka ¥ WMNCO-3aMELEHNE B peakumsax
HUTPOBaHUSA. BoccTaHOBNEHWE HUTPO-TPYNMbl B
pPasfnNYHbIX YCITOBUSIX.

13.3. ["anoreHnpoBaHue. "anoreHupytoLine
areHTbl. MexaHu3Mm ranoreHMpoBaHUSA apeHoB U
UX NPOU3BOAHbIX.

13.4. CynbdupoBaHue. Cynbcupytoline areHThbl.
KuHeTnueckun 1 TepmMoanMHaMUYECKUA KOHTPOMb
peakumm (cynbdupoBaHue deHona "
HadTanuHa). [NpeBpalyeHne cynbdorpynnbl.
13.5. AnkunupoBaHue apeHoB no ®pugento-
Kpadptcy. Ankunupyowme areHTbl. MexaHusm
peakuuu. MonuankunuposaHwue. [NoGo4Hble
npoueccbl:  M3oMepusaums  ankunupyroLwero
areHTa M KOHe4HbIX npoayktoB. CuHTe3 guapwn-
1 TpUapunMeTaHoB.

13.6. AumnupoBaHue apeHoB. AuunupyoLiune
areHThbl. MexaHuam peakumu.

Opr XUMUS
acnupaHTypa_

https://edu.vsu
.ru/courselvie
w.php?id=125
06




PernocenektMBHocTb aLunMpoBaHus.
OcobeHHoCcTH auunupoBaHus heHonos,
neperpynnuposka ®puca. PopmunmpoBaHue no
NatTrepmaHy-Koxy, MaTtTepmaHy n Bunbcmenepy.
Ob6nacTb NPUMEHEHNST ATUX pPeaKkLM.

13 13.1. HuTtpoankaHbl. CuHres n3 | Opr XnUmust
ankvnranoreHMgoB. KucrnoTHOCTb M TayTomepus | acnupaHTypa_
HUTpoankaHoB. KoHaeHcaums ¢ kapOoHWMbHbIMK | 1;
coegnHeHmamn  (AHpu). BocctaHoenenne B | https://fedu.vsu
amMmuHbl. [peBpalleHne BTOPMYHBIX HUTPOAankaHoB | .ru/course/vie
B keToHbl (Mak-Mappw). w.php?id=125
13.2. MeToabl nony4yeHus amuHoB: | 06
ankunupoBaHWe aMMmnaka u aMvHoB no FodmaHy,
dTanummaa kanus (Fabpuank), BocCTaHOBNEHME
asoTcoaepXallmMx MPon3BOAHbLIX KapOOHWMIBbHbIX
coeMHEHUN n KapOOHOBbIX KMcnor,
HUTPOCOEONHEHNI, anknnasuaos.

HuTpocoeamHeHns N aMuHbI
MeperpynnupoBku NodmaHa n Kypunyca. CnHTe3
aMWHOB C TPETUYHbIM anKWMbHbIM pagavKanom
(PuTtTep), B3aumopgewncTBue  anbgerngos U
KeTOHOB C hopMmaToM ammoHus (JlevikapT).
13.3. Peakumv amnHoB. AnKnnmpoBsaHve u
auunupoBaHue. TepMmuyeckoe pasnoxeHne
rMapoKCUOoB TeTpaankunaMMoHus no Fogmany.
OxkucneHune TpeTnyHbIX amuHoB A0 N-okcnaos, mx
Tepmonus (Koyn). MonyyeHne H1uTpoHoB n3 N,N-
anankunrngpokcmammnHoB. Peakuum [3+2]-
LIMKMONPUCOEAMHEHNS HATPOHOB (0Opa3oBaHmne
NATUYNEHHBIX a30TUCTbIX FeTEPOLIMKIIOB).

14 Mpupona apoMaTU4HOCTH Opr
HEHaCbILLIEHHbIX reTepoLyKIIOoB, ux | Xxumms
Knaccudukaums. acnupaHTypa_

MMaTnyneHHble reTepouuknbel € ogHuUM | 1;
retepoatomoM. BaxHenwwune wmetoabl cuHTesa, | https://edu.vsu
B3auMHble  nepexodbl  (peakumsi  lOpbeBa). | .ru/courselvie
3aBucumocTb CBOWUCTB oT npupogbl | w.php?id=125
retepoatoMoB.  Peakuun  rmgpuposaHma 1 | 06

"eTepouuknuyeckue

coeuHeHus

okucrnenus. dypaH u aueTunnMppon B AUEHOBOM
CUHTE3E.

OpveHTauus ANEeKTPOUNbHOIro
3aMelLleHnss B MNSATUYMEHHBIX FETEepOLMKNax.
HutpoBaHue, cynbupoBaHme

(TepeHTbeB),ranoreHnpoBaHne, auunMpoBaHue,
dopmunmposaHve, mepkypuposaHue. lNonyyeHne
7 cBOMCTBa nuppornkanus "
nupporiMarHunranoreHnaos. KoHngeHcauus
nupporna c¢ dopManbgerngom u MypaBbUHOM
kucnoton. [lpeacraBneHMss O  CTPOEHUMUM U
BUOXMMMNYECKON ponu xnopodwunna "
remornobuHa. ®ypdypon, ero nony4yeHue u
Mcnonb30BaHUe B CUHTE3E.

WHoon, ero cuHTes no  duwepy,
XUMmn4eckne CBOMNCTBA: BOCCTaHOBMEHME,
NPOTOHHas NoABWXHOCTL Bodopoda NH-rpynnbl.
Peakuun anekTpodunbHOro 3amelleHnsa B sagpe
MHOona (CpaBHEHWe C MNOBeAEHVMEM nuppona).
UHpgonunmarHmnbpommng,  VUHZONMUITHATPUR,  UX
peakumn. OKcCoOnNpou3BOAHblE MWHAOMA, JaKTam-
naktmeHas Taytomepus. Ponb coeanHeHun
nwHgona B npupoge. IHauro, ero cuHTes.

MaTuYneHHbIe reTepoLmKIbl C
HecKonbkumMu retepoatomamu. CuHTE3bI U
CBOMCTBa Nvpasona u umvaasona. lNoHsaTtre o




Tpuasonax u TetTpasonax. MMcTUanH.
LlecTnuneHHble reTepoumnkibl C OOHUM
retepoatomoM. [MupmauH. CUHTE3 NpOCTEenLmX
NMPOM3BOAHLIX NUPUAMHE, WX HaxoXaeHue B
npupogde. OneKTpoHHoe cTpoeHue. Peakuumn c

ankunranoreHngamun, KOMMJIekcbl C 6pOMOM,
CEepHbIM aHrmgpmnaom. OkucnurenbHble n
BOCCTaHOBUTEIbHbIE peakunn Npon3BOAHbLIX

nupmnanHa. SnekTpodurnbHoOe 3ameLleHne B 54p0

nupuavHa (HuTpOBaHMe, cynbcurpoBaHue,
GpomupoBaHue). N-Okucb  nupuavHa, ee
ucnonb3oBaHne B CcuHTe3e. PacwenneHne
NUPUAMHOBOIO Konbua. HykneodunbHble
peakuum NUPMAMHOB C  aMuMgoMm  HaTpus
(YnumbabuH), egkum Kanu, QEHUNNUTUEM.

TayTtomepus 2- 1 4- okCu- 1 ammHonnpugmHos. C-
H-KnucnotHocTtb NUKOMMHOB U MUMPUONHWEBBIX
conen. Peuuknusaums npousBoAHbIX NUPMAMHA
no Kocty-CarntynuHy.

XuHonvH. Cuntesbl Ckpayna n [ebHepa-
Mwunnepa. loBeaeHne B peakuusix OKUCMEHMS,
BOCCTAHOBIEHWS, HUTPOBAHUSA, CynbrpoBaHus.
6-OKCU-XMHOMWH, CWMHTE3 U UCNONb30BaHWE B

aHanuTM4eckon Xnumuu., HykneodunbHble
peakuun XWHOMNWHa, KOHOeHcauus 2-
METUNXMHONWNHA.

LLlecTnyneHHble reTepoLmKribl C HECKONbKMU
rerepoatomamu. NMMPUMMUANHBI U NYPUHBI, KX
pornb B npupoge. Ypauun, TUMWUH, LMTO3UH —
KOMTMOHEHTbI HYKNEeNHOBBIX KUCNOT. HyknenHoBble
kucnotel (OHK, PHK). Hykneoangbl n HykneoTtuabl
— WX POIb B NEPBUYHON CTPYKTYPE HYKINEMHOBbIX
kucnoT. innocTpaunst BO3MOXHOCTEN CUHTe3a
AVHyKneoTnaoB. BropnyHas cTpykTypa
HYKMNEWHOBbLIX KACMOT, NpeAcTaBrneHue o
MexaHu3Me nepegayvn reHeTn4ecKomn
MHdopMaLnn.

13.2. Tembl (pasgensl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugpl 3aHaTUR (4acoB)

Ne | HaumeHoBaHue pasgena
CamocTosaTensHas
n/n ANCUUNNNHBI MpakTnyeckne KoHTponb Bcero
paboTta
1 Xnmmnyeckas cBs3b U
CTPOEHME OpraHN4ecKmnx 0,5 0,5 9 10
COeMHEHUN
2 O6wwme npuHLMNbI
peakuMoHHOM 0,5 0,5 9 10
cnocobHocTH
3 OCHOBHbIE TUMbI
OpraHN4YecKknx peakumnmn un 0,5 0,5 9 10
X MEXaHU3MbI
4 MpuHUMNBI COBPEMEHHOTO
OpraHn4eckoro cuHTesa 1
YCTaHOBJIEHUS CTPOEHUSA 0,5 0,5 9 10
opraHnyeckux
coegnHeHUn
5 Mcnonb3oBaHne OBM B
OpraHMyYeckomn XuMmn n 0,5 0,5 9 10
WHopmaTumka
6 AnkaHbl 0,5 0,5 9 10
7 AnKeHbl 0,5 0,5 9 10
8 AnNKWHbI 0,5 0,5 9 10




9 AnkaguneHsbl 0,5 0,5 9 10
10 CnnpTbl 1 NpocCTble 05 05 9 10
adupsbl
11 Anbaervuabl U KETOHbI 0,5 1 9 10,5
12 KapboHoBble KACNOTbI 1 05 1 9 10,5
MX NPON3BOAHbIE
13 CuHTETUYeckoe
Mcnonb3oBaHMe peakummn
ANEKTPOPUITLHOIO 1 1 9 11
3aMelleHuns B
apomaTn4eckom psay
14 eTepouuknmyeckme 1 1 10 12
CcoeINHEeHsI
WTtoro: 8 9 127 144

14. MeToan4yeckue ykasaHusa Ans ody4yaroWmxca Nno 0CBOEHUIO AUCLUNIIUHDI
(pekomeHOayuu 0byqarouwuMcs o 0C80eHUK0 duCyUNIUHbL: paboma ¢ KOHcrekmamu nekyud, npe3eHmMayuoHHbIM
Mamepuarom, 8bIfNOoNIHEHUE fpakmu4yeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmayuu u m.o.)

PaboTta ¢ KoHcrnekTamn nekuun, Npes3eHTauuoHHbIM MaTepuanoMm, UHOMBUAYaANbHbIE 3aHATUSA.
Mpn peanusauun AOUCUUNAUHBI C  WUCMNONb3OBaHMEM AUCTAHUMOHHBIX OBpasoBaTenbHbIX
TEXHOSIOrMA UCMONb3YKTCA WHCTPYMEHTbI 3NEKTPOHHOM WMH(OPMaLUMOHHO-06pa3oBaTenbHOM
cpegbl BIY  «OnektpoHHbn  yHuBepcuteT BIY» (Ope xumus  acnupaHmypa_1;
https://edu.vsu.ru/course/view.php?id=12506), cepBucbl BuaeokoHdpepeHuun (BigBlueButton,
Zoom, Discord n gp.), anekTpoHHasa No4yTa, MECCEHIKEPbI N COLICETH.

15. lNepeyeHb OCHOBHOW U [OOMNOJSIHUTENLHOW NUTEpaTypbl, PECYpPCOB WHTEpPHET,

HeobXoaMMbIX AN OCBOEHUA AUCUMUNIINHbBI (Criucok umepamypbl 0GhOpMASemcs 8 CoOomeemcmeuu
¢ mpebosaHusimu TOCT u ucrionb3yemcs obujasi CK803Hasi Hymepauus 05t cex sudo8 UCMOYHUKO8)
a) OCHOBHas nuTepartypa:

Ne n/n McTOYHUK
Peytos O.A. OpraHnyeckas xumus : B 4 4. : y4eBHUMK Ans CcTyd. By30B, 0OyY. MO HanpaBneHuio u
1 cneumnanbHocTh "Xumunsg" / O.A. Peytos, A.J1. Kypu, K.IN. BytnH ; Mock. roc. yH-T nm. M.B.

JlomoHocosa .— M. : BMHOM. J1a6. 3HaHuin, 2007-2010.
Cmut B.A. OCHOBbI COBpEMEHHOIO opraHmnyeckoro cuHtesa / B.A. Cmut, A . OunbmaH. - M. :
BuHowm. JlabopaTtopus 3HaHui, 2009. - 750 c.

0) gononHuTensHasa nuTepaTypa:

Ne n/n MICTOYHMK

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

4 Lllabapos KO.C. OpeaHu4deckas xumus : 8 2-x 4. / HO.C. lllabapos. 2-e u3d., ucnp. M. : Xumus,
1996.
lMenmuH FO.A. ®usudeckue memodbi uccriedo8aHusi 8 XumMuu : y4ebHuk Onisi cmyd. 8y308, 0byHu.

5 no crieyuanbHocmu 011000 "Xumusi" u HanpaesneHuto nodzom. 510500 "Xumus" / FO.A.

lNeHmuH, J1.B. Bunkoe .— M. : Mup, 2006 .— 683 c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-0Opa3oBaTenbHble pecypchbl:

Ne n/n McTOoYHUK

BrnbnuoTeku, B TOM Ymcne undpoBklie (3NeKTPOHHbIE) OMBIMoTekn, obecnevmnsatoLLme OCTYN K
npodeccuoHanbHbIM 6a3aM gaHHbIX, MH(POPMAaLMOHHBIM CMPABOYHBLIM U MOUCKOBBLIM CUCTEMAM,
a TaKke MHbIM NMHPOPMALIMOHHBIM pecypcam:

OBbC «M3paTtenbcTBa «J1aHb»

OBC “KoHcynbTaHT cTyaeHTa»

OBC «3nekTpoHHas 6ubnunoTteka TEXHNYECKOro By3ay, komnnekT «MeaguuuHa.
3apaBooxpaHeHune (BMO)»

OBC «YHuBepcuteTckasd bubnmoTteka online»

HauwnoHanbHbIN Lmdposor pecypc «PYKOHT»

OnekTpoHHas dubnuoteka 3HE BI'Y

Bbasza paHHbIX PXK BUHUTH

HayyHag anekTpoHHas 6ubnuoTeka elibrary.ru.ru




MonHoTekcToBble B[] 3apyBexHbIX 1 POCCUNCKUX HaYYHBIX XXYypHanoB
(https://lib.vsu.ru/QnekTpoHHble kaTanorn/lonck nonHotekcToBbix BI)
2 Opr xumuns acnupanTtypa_1; https://edu.vsu.ru/course/view.php?id=12506

16. lMepeyeHb y4yeOHO-mMeTOAMYECKOro obecneyvyeHUs ANA CaMOCTOATENbHOM pPaboThbl
(y4ebHO-Mmemodudeckue pekoMmeHdayuu, nocobusi, 3adayHUKU, MemoOuUYeCKUe yKa3aHUsl M0 6bIMOSTHEHUIO
rnpakmu4yeckux (KOHMpoJsbHbIX) pabom u 0p.)

PeKOMeHﬂ,yeTCﬂ nHamsuayarbHO, B 3aBUCUMOCTU OT TEMbI Haqu0|7| pa6OTbI.

17. UHbopMaLMOHHbIEe TEXHONOIMU, UCnosib3yemMble ANA peanM3auum y4eoHoun
OVUCLMNIUHBI, BKIIOYasa nporpaMmmHoe obecnevyeHne M MHPOPMaLMOHHO-CNpaBO4HbIe
cucTtembl (Npy1 Heo6xoANMOCTH)

Mpn peanusaummM OUCUMNAWHBI  NPOBOAATCA  WHAMBUAYyalbHble  KOHCynbTauuu. [Ong
camocTosiITENbHOM paboTbl pekoMeHayeTcsi cnuMcok nutepatypbl. Mpu peanusaumn yvyebHon
OVNCLUMNNNMHBL  UCMONb3YKTCA 3fIEMEHTbl 3NEKTPOHHOro obyyeHnss (B0) n OUCTaHUMOHHLIE
obpasoBaTtenbHble TexHosnormm (JOT), nosBonsiowme obecnevmBatb OMNOCPeOBaHHOE
B3aMmoencTane (Ha pacctosiHMKM) npenogaBaTtenen N obyyalrLlmnxcs, BKIYaa NHCTPYMEHTDI
3NEeKTPOHHOM MHOPMaLMOHHO-06pa3oBaTenbHON cpedbl BIYY «3OnNeKkTpoHHbIM yHMBepcUTeT
BIy» (https://edu.vsu.ru/course/view.php?id=12506, Kypc «Opr xumusa acnupaHTypa_1»),
npoBegeHve BeOMHApPOB, BMAEOKOH(EPEHLMNA, B3aUMOAEWCTBME B COLICETAX, MOCPEACTBOM
9NEKTPOHHOM MOYTbl, MeCCeHAXepoB. [ANA OCBOEHUA AUCUMMIMMHBLI TaKkKe PeKOMeHOYHTCH
pecypcbl Ansa 9NeKTpoOHHOro ody4vyeHus (m. 15)

18. MaTepunanbHoO-TeXHU4YECKOe obecrneyeHne ANCLUUNIIUHDI:

MynbTuUMeamniiHas TEXHWKa: HOYTGYK, MynbTUMEAUIAHBIA NPOEKTOP, 3KpaH

19. ®oHA OLEHOYHbIX CPEeaAcTB:

19.1. Mepe4vyeHb KOMNETEHUUN C YKa3aHMEM 3TanoB POpPMUPOBAHNA U

nnaHnpyemMbIiX pe3ynbTaTtoB Oﬁy‘-IEH unsa

Kog u copepxaHue MnaHupyemble pesynbTaTbl 06y4eHus OT1anbl
KOoMneTeHuumn (Mnun ee (nokasaTenu JOCTWXEHUST 3aaHHOMO ¢dopmupoBaHus o0C*
yacTtm) YPOBHSI OCBOEHUSI KOMMETEHLMM KOMMeTeHL MM (cpeacTtBa
nocpeacTtesoM oOpMUPOBaHUSA 3HAHWN, (pasgensbl (Tembl) OLleHUBaHWS)

yMeHMI7I, HaBbIKOB) ONCUUNINHBI NNnn

mMoayna n nx

nccnenoBaTesibCKUX 1
npakTn4ecknx 3agav,
B TOM 4ucne B
mMexagncumnimHapHbIX

AaHHbIX) B XMMWYECKOM MCCNEeaoBaHWM,
nosib3oBaTbCA CnpaBOYHON
nutepaTtypoun un npuenekaTtb matepuansl
M3 cetnm Internet pgns  pelieHus

HanMeHoBaHue)

YK-1 Cnoco6HoCTb K 3HaTb: TUNbI MHOPMAaLMOHHBIX | Tembl 1-14 3agaHusa, KM
KpUTUYECKOMY XUMUYECKUX PECYpPCOB, OCOOEHHOCTM

aHanuay v oLeHke CTPYKTYPHON XUMMUYECKOW MHbopmauuu,

COBPEMEHHbIX MeTOoAbl MOUCKA Hay4yHOM XUMUYECKOW

Hay4HbIX JOCTUXEHUN, | nHopMaumn, dopMbl NpeacTaBneHus

reHepupoBaHunio Hay4YHOW U TeXHMYECKOM MHdopMaLmm

HOBbIX Uaeun npu YmeThb: OCO3HaHHO ncnone3oBatb | Tembl 1-14 3apaHus, KUM
peLueHnn CTPYKTYpHble AdaHHble (B T.4. ©GaHkm




obnacTsax

npodeccmoHanbHbIX 3aaad

BnageTtb: npnemamu nnaHnMpoBaHna n Tembl 1-14 3apanusa, KM
opraHmsaumm paboT Nno peLleHnto
KOHKPETHbIX 3a4a4 NpodeccnoHanbHON
OeaTenbHOCTH
YK-4 l0TOBHOCTb 3HaTb: puTOpUYeckMe acnekTbl ycTHOM 1 | Tembl 1-14 3apanuna, KUM
NCnonb30BaTb NMUCbMEHHOW KOMMYHMKALMM Ha PYCCKOM
COBPEMEHHbIE a3blke.  meTb  npeacTtaBneHve o
MEeTOAbl N TEXHOSIOTMM | KAYeCTBax XOPOLIeW peyn K npuemax
Hay4HOM peyvyeBoro BO3OENCTBUSI Ha pPYCCKOM
KOMMYHMKaLUN Ha A3bIKe
rocyfapcTBEHHOM U YMeTb: ncnonb3oBaTtb cuctemy | Tembl 1-14 3apanns, KUM
WHOCTPaHHOM $i3blKe COBPEMEHHbIX METOOOB M TEXHOSOrMN
Hay4YHOM KOMMYHMKaUUK, B TOM 4uchne
WH(POPMALMOHHBLIX, Ha  PYCCKOM MU
WHOCTPAHHOM $13blKe
BnapeTtb: HaBblkaMu co3gaHus Ha Tembl 1-14 3apanua, KUM
PYCCKOM £13bIKE TOYHOW, NOrMYHOWN,
SICHOW, Bblpa3nTENbHON, YMECTHOMN peyn
N NpOAYLMPOBaHMS TEKCTOB PasnnyHbIX
YKaHPOB Hay4yHOro u omumanbHo-
JenoBoro ctunen. Bnapetb
WHOCTPaHHbLIM 513bIKOM Ha ypoBHe B 2.
OrlK-1 CnocobHocTb 3HaTb: OCHOBHblE onpegenexus, | Tembl 1-14 3apgaHusa, KUM
CaMOCTOSITENbHO MOHATMS WM TEPMWUHbI  OpraHUYecKom
OCYLLECTBNSATb XUMUKW;  NPUHUMUMNBI  Knaccudukaumm
Hay4Ho- OpraHn4eckux COeaNHEHWI;
nccrneaoBaTenbCKyto 0COOEHHOCTM CTPOEHMSI OpraHUYecKmx
[eaTenbHOCTbL B MOMEeKyn; MeXaHuM3Mbl  OpPraHU4ecKmx
COOTBETCTBYIOLLIEN peakumi, nNepcrnekTuBbl U TEHAEHUUN
npogeccroHasnbHON pasBUTUSA OPraHN4ECKON XMMUN
obnactn c yMeTb: NporHo3npoBaTb csovictBa | Tembl 1-14 3apannsa, KUM
NCMosfb30BaHNEM OpraHM4yeckux COoeauHEHWA Mo UX
COBPEMEHHBIX CTPYKTYpe, BbIOMpaTb  ONTUManbHble
MeToOoB YCNOBUSA U UCXOAOHbIE BellectBa Anis
nccnegoBaHust n AaHHOro coeMHeHUs
MHOPMaLIMOHHO-
KOMMYHUKaLIMOHHbIX BnageThb: OCHOBHbIMM Teopuamu, | Tembl 1-14 3agaHusa, KM
TEXHONOrnMn MexaHu3Mamm " MoaensimMu,
onucbiBaKLWMMM CTpOeHue "
npeBpaLleHnst OpraHn4eckux
CcCoeVNHEeHU; MeTogornornen
onpegeneHuns PU3NKO-XUMUYECKMX
CBOWCTB " BblibOpa MeTo40B
AokasaTenbcTBa CTPYKTYpb!
OpraHMyeckmMx coeanHeHNin
MK-9 cnocobHocTb 3HaTb: OCHOBbl  YU3UKO-XMMUYECKNX | Tembl 1-14 3apanusa, KUM
CaMOCTOSTENbHO METOAOB  WCCNedoBaHWs  CTPYKTYpbl
OCYLLECTBNATb OpraHn4yeckux coeguHeHni, B TOM Yncne
Hay4Ho- BbICOKOMOJEKYNSAPHbIX
nccrnenoBaTeNbCKy
ACATEIIbHOCTL B yMeTb: onpeaensitb OCHOBHble (hM3nKo- | Tembl 1-14 3apaHus, KM
obnactu . XMMUYeckune XapaKTepuCTUKK
OPTaHNHECKON XUMUN | opraHnyeckux COEANHEHWIA, B TOM Ynche
C 1cnornb3oBaHnem BbICOKOMOIIEKYNAPHLIX ~ COBPEMEHHBIMU
COBPEMEHHBIX MeToaamu.
MeToAdoB
uccnenosanHmna u BRnageThb: OCHOBaMwu dusuko- | Tembl 1-14 3apanusa, KM
MH(POPMALIMOHHO- XUMUYECKMX METOAOB  UCCreoBaHus
KOMMYHUKaLIMOHHbBIX OpraHN4ecKnx coeanHeHNN

TEXHOMNOrMm




* B rpae «POC» B 0b6A3aTenbHOM nopsigke MNepevmcnsaioTcsl OLEHOYHblE CpeacTBa TEKylen U
NPOMEXYTOYHOM aTTecTaunii.

19.2 OnucaHue KpuTepuMeB W LUKaNbl OLEHUBaHUS KOMMNETEeHUUN (pe3ynbTaToB OoOy4YeHus) npwm
NPOMEXYTOYHOWN aTTecTauum

[Ona oueHmBaHWA pe3ynbTatoB O0Oy4YeHMsI Ha 9SK3aMeHe WCMNoMb3ylTCca cnegylowme
nokasatenu (3YHbl 13 19.1):

1) 3HaHne y4yebHoro matepuana v BnageHue noHATUNHBIM annapaToM OpPraHMYecKoOn XMmuu, B
TOM 4uCrie 3HaHME OCHOBHbIX KIacCOB OpPraHW4YecKnMx COEOUHEHUW, UX CTPOEeHUsi, cnocoboB
nony4eHnsi, PU3NYECKNX N XMMUYECKNX CBOMCTB, BMONornyeckon ponu;

2) yMeHue cBA3bIBaTb TEOPUIO C MPAKTMKOM Ha OCHOBE 3KCMEpPUMEHTarbHbIX Pe3ynbTaToB,
NONyYeHHbIX NPY BbINOHEHUM NabopaTopHbIX pabor;

3) yMeHue nnncTpupoBaTb OTBET NPUMEPAMU, YPABHEHUAMU peakuui, aKCNepMMEHTanbHbIMU
JaHHbIMU;

4) ymeHue onpeaensTb peakUuMOHHblE LEHTPbl B OpraHM4eCcKoW MOrekyrne, nporHo3vpoBaTbh
HanpaBneHne peakumm n ee BO3MOXHbIA MEXaHU3M,;

5) BnageHMe OCHOBHbIMM MeTOoA4aMW OnpedenieHns CTPOEHUS U OYUCTKM OpPraHnUYecKux
coeNHEeHWN, HaBblkaMn paboTbl B opraHnyeckon nabopatopuu.

[na oueHnBaHnsA pe3ynbTatoB 00y4YEeHMs] HA 9K3aMeHe (3a4eTe C OLEHKOM) MCMonb3yeTcs
4-6annbHas wana: «OTIIMYHO», «XOPOLLO», «YAOBNETBOPUTENBbHOY, «HEYAOBNETBOPUTENBHOY.

YpoBeHb
Kputepuu oueHnBaHns KomneTeHumm ccpopmumposaH Lkana oueHok
HOCTU
KoMMeTeHunin
MonHoe cooTBeTCTBME OTBETa OOy4aloLEerocs BCEM MepeYUCrieHHbIM | [logbitueHHbI OminuyHo
Kputepuam. [MpOAEMOHCTPUPOBAHO 3HaHME OCHOBHbBIX  KMaccoB YpO8eHb
OpPraHUYecKkMX COEOMHEHUN, UX CTPOEHMs, CMOCOBOOB MOMyyYeHus,
PU3NYECKMX U XUMUYECKMX  CBOWCTB, YMEHWE  Onpenenvtb
peakuMOHHbIE LEHTPbI B MOSEKyre, OObACHUTb MEXaHU3M OCHOBHbIX
peakuui, BnageHne TexHuKkon nabopaTopHbix paboT B opraHM4YecKon
nabopatopun. ObyyaloLlminca B NOMHON Mepe BnageeT MOHATUAHBLIM
annapaToM OpraHM4Yeckon XMMWK, CMOCODEH WNMIOCTPUPOBaTbL OTBET
npuMepamu, ypaBHEHUSMU peakUni, SKCnepuMeHTannbHbIMU AaHHbLIMU.
OTBeT Ha KOHTPOMbHO-U3MEPUTENLHLIN MaTepuan He COOTBETCTBYeT ba3osnbili Xopowo
ogHOMY (OBYM) M3 MepeyvucrieHHbIX NokasaTenemn, Ho obyvarolmincs Ypo8eHb
JaeT  npaBunbHble  OTBETbl Ha  OOMOMHUTENbHbIE  BOMPOCHI.
HepocTatoyHO NPOOEMOHCTPMPOBAHO 3HAHWE OCHOBHBIX KIAcCoB
OpPraHUYecKkMXx COEOUHEHUN, WUX CTPOEHMS, CMOCOOOB MONyYeHus,

(PU3NYECKMUX U XUMUYECKMX CBOMNCTB.

OTBET Ha KOHTPOSIbHO-U3MEPUTENBHLIN MaTepuan He COOTBETCTBYET lMopozoeniti Yoosnemeopu-
nobbiM aByM (TPEM) 13 NepeyncrieHHbIX nokasarenen, odyvarowmnes YpO8€EHb meribHO
JaeT  HenonHble  OTBETbl Ha  OOMOMHUTElNbHbIE  BOMPOCHI.
[emoHCTpupyeT YacTUYHbIE 3HAHWS OCHOBHbLIX KNMAacCOB OpraHUYecKkmnx
COEOUHEHUN, WX CTPOEHMS, CMOCODOOB MONydeHusl, OU3NYECKMX U
XUMUYECKUX CBOWCTB, HE YMeeT onpeaenuTb peakuUOoHHbIe LIeHTPbI B
Monekyne, o6bACHNTL MEXaHM3M OCHOBHbLIX peakuui, UM UMeeT He
nornHoe npeacraBneHve o nabopaTopHbiX paboTax B OpraHM4eckomn
XUMWUK, OONYCKAET CYLLECTBEHHbIE OLIMOKM MPU HanMcaHun ypaBHEHWUN
OpraHNYeCcKUX peakumm.

OTBET Ha KOHTPOSIbHO-U3MEPUTENBHLIN MaTepuan He COOTBETCTBYET - Heydosnemeopu-
nobbiM  Tpem(4eTbipeM) M3 MEPEYUCTIEHHbIX  MOKasaTenen. mesibHO
OOyvalowuncs  AeMOHCTPUPYET  OTPbIBOYHbIE,  (dparMeHTapHble
3HaHWA OCHOBHbIX KNACCOB OpraHU4ecKUX COeAMHEHWUN, UX CTPOEHWUs,
cnocoboB NonyyYyeHus, Usn4eckux 1 XMMM4eCKMX CBONCTB, AonyckaeT




rpybblie owmnbKu Npu HanncaHm OpMyr OpraHU4eCcKUX CoeQUHEHNN U
YPaBHEHUWN OpraHMyeckMx peakumnmu.

19.3 TunoBble KOHTPOSibHble 3afJaHUs WU UHble MaTepuanbl, HeOOXoAuMbIe ANsl OLEeHKU
3HaHMW, YMEHWN, HaBbIKOB W (MNM) onbiTa [EeATEeNbHOCTU, XapakTepusyrwme 3Tanbl
¢hopMmupoBaHMA KOMNETEHLUN B NpoLiecce 0CBOEHMA obpa3oBaTeribHOMN NporpaMmmbl

BOMNPOCbI K 3K3AMEHY

AnkaHbl. MeTobl NONy4YeHNs, CTPOEHNE, XMMUYECKNe CBOMCTBA, NMPUMEHEHNE.

2. HykneodunbHoe npucoeanHeHue. Tunbl, npyumMepbl peakumin. MexaHmsm HyKrneoguibHoro
npucoeanHeHns K kKapboHUNbLHOM rpynne

3. AnkeHbl. MeToabl NonyyYyeHns, CTpoeHne, XMMmnyeckne CBOMCTBa, NPUMEHEHMe.

4. 3nekTpoduribHoe 3amelleHune. Tunbl, NpuMepsbl peakumi. MexaHn3m anekTpounbLHOro

3amMelleHns B apoMaTuyecKkom psaay

AnkuHbl. MeToabl NONy4YeHNs, CTPOEHNE, XMMUYECKMe CBOMCTBA, NMPUMEHEHME.

MoHaTre o TaytoMmepun. MNpumepsl. KeTo-eHONbHaa TayToMepusi, ee NposiBfieHne B

XUMUYECKNX CBOMCTBAX.

7. Apomatuyeckue coemHeHus, 6eH3on n ero romonorn. Metoapl NoONy4YeHUs:, CTpoeHue,
XUMUYECKNE CBOUCTBA, NMPUMEHEHME.

8. [lpenenbHble MOHOKapboHOBbIE KUCNOThl. MeToabl NonyyYeHns, CTPOEHUE, XMMUYeCcKne
CBOMCTBA, Buonornyeckoe 3HadeHune

9. Tonuuuknuyeckme apeHbl C U30NMPOBAHHBIMU LMKNaMU: AN eHus, AneHnnmeTaH v ap..
MeTofbl nony4YeHns, CTpoOeHne, XMMNU4eckue CBOMCTBA, NPUMEHEHNE.

10.HenpeaenbHble MOHOKapbOHOBLIE KACOTbI. MeToabl NoNyYeHUs, CTPOEeHUe, XMMuUyeckue
CBOMCTBA, Buonornyeckoe sHadeHue.

11. iveHbl. Knaccudmkauus, Mmetoabl NONyyYeHUs, CTPOEHMe, XMMUYeckne CBOMCTBA,
NpUMEHEHNe.

12.OcHOBHble NONOXeHNa Teopumn byTnepoBa CTPOEHUS OPraHNYECKUX COEOUHEHNIA.

13. LjuknonponaHsbl, LMKNONPONeHb!, LMKNOByTaHbl, LMKNOBYTEHbI, LMKNOMNEHTaHbI,
yukrioneHTeHbl. MeToabl NonyyYyeHus, CTpoeHne, XMMmU4Yeckne CBONCTBa, NMpUMEHEHME.

14. Tunsbl nsomepun. Knaccudpumkaumsa, npumepsi.

15.Tlonumknuyeckne apeHbl C KOHOEHCUPOBAHHBLIMU LMKNamMu. MeToapbl nonyyYyeHus, CTpoeHue,
XUMUYECKME CBONCTBA, NMPUMEHEHME.

16. Tunbl XMMNUYECKOWN CBA3N B OPraHUYeCcKUx coeanHeHusX. X oCHOBHbIE XapaKTepUCTUKM.

17. MoHOrMOPOKCUINPON3BOAHbIE YITIeBOAOpPOAoB co cBsidbio C(sps)-X. MeToabl nonyyeHus,
CTPOEHME, XMMUYeCcKne CBOMCTBA, NPUMEHEHNE

18.CTtepeoxumusi opraHnyecknx coeguHeHni. KoHhopMaunoHHbIN aHanms

19. M MapoKcUNnpon3BoaHbIE YINEBOAOPOAOB €O cBA3bio C(sp?)-X: eHonbl U dpeHonbl. MeToapi
NoSly4eHusi, CTPOEHUE, XUMMUYECKME CBONCTBA, NPUMEHEHNE

20.9nekTpodunbHoe npucoeguHeHune. Tunbl, NpuMepbl peakunn. MexaHnam anekTpounbHOro
NpUCcCoOeanHEeHns No KpaTHOW CBS3U

21. Avonbl. MeToabl NonyyYyeHus, CTPOeHne, XMMuyeckme CBOMCTBA, NPUMEHEHNe

22. 3 deKT conpskeHUs B opraHndeckux coegnHeHnax. CBoncTea, npumepsbl, BNUSHWE Ha
peakUMOHHY CNOCOBHOCTbL OPraHNYECKUX MOSEKYIT

23.lmknorecaHsbl, UMKNorenTaHbl, LUKIIOOKTaHbI, AeKanuHbl, agaMmaHTaH. MeTogbl nony4eHuns,
CTPOEHME, XMMUYECKMEe CBONCTBA, NPUMEHEHNE

24.HykneodunbHoe 3amelleHne. Tunbl, npuMepbl peakunn. MexaHnambl HyKreounbsHoro
3amelleHns SNt 1 Sn? B psigy ranoreHnpou3BoaHbIX.

25. ApeHnguonsl n Tpuosnel. MeToabl NONyYeHUs, CTPOEHUE, XMMUYECKME CBONCTBA,
npuMeHeHne.

26.Peakunun nonumepusaummn. MexaHm3ambl pagukansHOM U MOHHOW noniMmepusaumm

=



27.TpocTble adumpbl, B TOM Yucrie unknudeckue. Metoabl NonyyYyeHus, CTpoeHne, XuMmuyeckme
CBOWCTBA, NPUMEHEHME.

28.BogopoaHas ceasb. [Npupoaa, Tunbl, BMsSHUE Ha oU3nYeckne n XMMmnyeckue cBomcTBa
OpraHnUYyecKnx coeanHeHunin

29.HUTpUTBI, HATPATbI, 3UPbLI POCHOPHBLIX U CEPHON KMCAOT, rmaponepekmcu. Metoabl
nony4yeHus, CTPOEHUe, XMMU4ecKkne CBOMCTBA, NPpUMeEHeHne

30. ApomaTtumyeckne MoHokapboHOBbIE KNCIOTbl. MeToabl NoNyYeHus, CTpoeHUe, XMMUYeckue
CBOWCTBA, NPUMEHEHNEe

31. AnndaTtundeckne MoHokapOoHUbHbIE coeanHeHnsa. MeToabl NonyYeHus, CTpoeHne,
XUMUYECKNe CBOWCTBA, NPUMEHeHMe

32. ApomaTtunyHocTb. NpaBuno Xiokkensa, apoMmaTnyeckme CUCTembl, HebeH3oMaHbIe
apomMaTtuyeckne CUCTEMbI.

33. HeHacbllweHHbIe 1 apomMaTuyeckne kapboHUnbHble coeanHeHns. MeToabl nonyyYyeHus,
CTpOEHne, XMMN4Yeckme CBONCTBA, NPUMEHEHNe

34.KBaHTOBOXMMUYECKNE NPeacTaBEHNA B OPraHN4eckomn Xmmun. Tunbl rmbpungmsaumm B
OpraHU4yecKnx coeMHeHUNX.

35.1,2 n 1,3-AunkapboHunbHble coegmHeHns. MeToabl nosiyvyeHus, CTpoeHne, XMMmnyeckmne
CBOWCTBA, NPUMEHEHNE

36. Peakuuun umknonpucoeamHeHna. Tunbl, NpUuMepsbl peakumimi, MexaHu3Mbl

37.TpounsBoaHble KapBOHUIbHBIX COEOUHEHUIN: UMUHBI, OKCUMbI, rTapa3oHbl 1 ap.. MeToabl
Nosly4yeHusi, CTPOeHNEe, XMMMYeckne CBOMCTBA, NpUMEHeHne

38. HAayKumMOoHHbIN adhdpekT. CBOMCTBA, NPUMEPSI, BIUSIHWE Ha PeaKUMOHHYH CMOCOOHOCTb
OpraHn4ecKknx Monekyn

39. XvHOHbI. MeToabl Nony4YyeHnsa, CTpoeHne, XMmMmyeckmne CBOMCTBa, NPUMeEHeEHNe

40.MpenenbHble, HenpeaenbHble 1 apoMaTuyeckme aukapboHoBble KUcnoTel. MeToabl
nony4yeHns, CTPOEHMEe, XMMU4eCcKne CBOMCTBa, bronornyeckoe aHavyeHme

41.CnoxHble apmpbl KapboHOBbLIX KMCNOT. MeToabl NONyYeHUs, CTPOEHNE, XUMUYECKME
CBOWNCTBa, Buonorn4yeckoe 3HayeHune

42.OCHOBHbIE XapaKTEPUCTUKM KOBANEHTHOW CBA3WN: NOMSIPHOCTb, NONSAPU3YEMOCTb, 3HEpPrus,
ANWHA, KPaTHOCTb

43. AuunranoreHugbl. MeToabl Nony4yeHus, CTPOeHUe, XMMmMYeckme CBOMCTBa, bronormyeckoe
3Ha4eHue

44. Peakuum oTwenneHns (3IMMMHUPOBaHUS). Tunbl, NpUMeEpPbI peakuun

45. HutpoankaHbl, HUTpoasikeHbl, HATpOapeHbl. MeToabl NoNyYeHUs, CTPOEeHUEe, XMMUYecKue
CBOMCTBA, NPUMEHEHNE

46.71aTnuneHHble reTepouUnKnnyeckme CoeanHEHNs ¢ OAHMM reTepoaTtoMoM: NMPPOon, ypaH,
TMoheH. MeTogbl NonNy4YeHns, CTpoeHne, XMMN4yeckne CBOMCTBa

47. Anvudatmnyeckme amuHbl. MeToabl NONyyYeHUs, CTPOEHUe, XMMMUYeckme CBONCTBA,
npUMeHeHne

48.KoHOeHCUPOBaHHbIe NATUYNIEHHbIE reTepPOoLMKINYecKne CoeguHeHNs ¢ OOHUM
reTepoaToMoM: MHAOS, kKapba3on. MeToabl NONy4YeHNs, CTPOEHNE, XMMUYECKME CBOMUCTBA

49. HutposocoeanHeHus. MeToabl NONyyYeHUs, CTPOEHUE, XMMUYeckme CBOMCTBa, NPUMEHEHNE

50.1aTnyneHHbIe reTepoLUMKNnYeckme CoegmMHeHNs C ABYMSA reTepoaToMmamMu: NMpason,
nmugason. Metogbl NonyyYyeHus, CTPOEHUEe, XMMUYeckne CBOMCTBa

51. ApomaTtnyeckme amuHbl. MeToabl NONyyYeHus, CTPOEHUE, XMMMYeCcKMe CBOMCTBA,
npuMeHeHune

52.MaTnyneHHbIe reTepoLMKNNYeckme CoegmHeHNs C ABYMS reTepoaToMaMun: OKCasors, Tason,
6eH3oTnason. Metoapbl Nony4yeHus, CTpoeHne, XMMmM4yeckme CBOMCTBa

53. AnasocoeanHeHuns. MeTtoabl NONyYeHUs, CTPOEHUE, XMMUYECKME CBONCTBA, NPUMEHEHNE

54.T1aTnyneHHble reTepouUmnKnuyeckme coegmHeHst C HECKOMNbKMMN reTepoaToMamMu: Tpuasonsbl,
TeTpasornbl. MeToabl Nony4yeHus, CTpoeHne, XMMMYeckme CBONCTBa

55. EHamMuHbl. MeToabl NoNyyYeHus, CTPOeHUe, XMmnyeckme CBOMCTBA, NpUMEHeHne



56. llecTnuneHHble reTepoumnKnnmyeckme coeguHeHnsa ¢ 0 4HUM reTepoaToMoM: NMUPUOMH,
XWHOMWH, N30XMHONMH. MeToabl Nony4YyeHns, cTpoeHne, XMmMmmyeckme CBoMUCTBa

57. AnudgpaTtnyeckme 1 apomaTtmyeckme rmgpasuHel. Metoabl NonyyYyeHus, CTpOeHne, Xmmmyeckue
CBOWCTBA, NPUMEHEHNe

58. llecTnuneHHble reTepouunKnnyeckme CoeguHeHns ¢ O4HUM reTepoaTtoMoM: NMMPUINEBbIE
COJIU, MNPOHbBI, KyMapuHbl. MeTobl NOSTy4eHUs, CTPOEHNe, XMMNUYeCcKMe CBOMCTBA

59. Tuonebl, cynbduabl, aucynbduabl. Metoasl nosy4yeHus, CTpoeHne, XuMmyeckne CBOUCTBA,
npUMeHeHne

60. LLlecTuuneHHble reTepoUnKnnM4eckne CoeguHeHns ¢ AByMa retepoaToMamu: nNMpuaasuH,
NMMPUMUANH, NUpasuH. MeToabl Nofy4YeHus, CTPOEHNe, XMMUYECKMe CBOMCTBA

61. Cynb(oHOBbIE KACIOTbI, UX NPOU3BOAHbIE, CyIIbAIOHbLI. MeToabl NonyyYeHus, CTpoeHue,
XUMWYECKMe CBONCTBA, MPUMEHEHME

62.TlypnHoBble OCHOBaHUA. MeToabl NONyyYeHus, CTPOEHUe, XMMnyeckmue CBOMCTBa,
brnonornyeckoe 3Ha4YeHue

63. CynbunHOBbIE KACIOTbI, UX NPON3BOAHbLIE, CyNbdokcuabl. MeToabl NosyvyeHus, CTpoeHue,
XUMWYECKNE CBONCTBA, MPUMEHEHME

64.HykneoTuabl, HyKNeo3nabl U HyKNenHoBble KNCnoTbl. CTpOeHne, XMMmnyeckme CBOMCTBA,
bunonornyeckoe 3Ha4YeHue

65. AuunranoreHngbl. Metoabl NONyYeHUs, CTPOEHUE, XMMUYECKUe CBONCTBA, NMPUMEHEHne

66. AMMHOKMCNOTbI, 6enkn. MeToabl NONy4YeHNs, CTPOEHNE, XMMUYECKME CBOMCTBA,
Ounonornyeckoe 3Ha4YeHue

67.CnoxHble acmpbl kapboHOBbIX KNCNOT. MeToabl NONy4YEHUs, CTPOEHMNE, XUMNYECKNE
CBOWCTBA, NPUMEHEHNE

68. MoHOoCcaxapuabl: rekcosbl, rnkosa. Metoabl Nony4YeHns, CTpoeHne, XuMmyeckmue CBOMCTBa,
Ounonornyeckoe 3Ha4YeHue

69. AMuabl, MuAabl, rmapasnabl, asuabl KapboHOBbLIX KMCNOT. MeToabl NONy4YeHNs, CTPOEHME,
XUMUYECKME CBONCTBA, MPUMEHEHME

70.un- v nonucaxapugbl. MeToabl nonyyeHns, CTpoeHne, XMMnyeckne CBOMCTBA,
dunonornyeckoe 3Ha4YeHue

71.Two-, oUTMOKMCIOThLI. [NepokcnkapOoHOBbIE KUCNOThLI, aumnnepokcuabl. MeTogbl nony4eHus,
CTpOEHne, XMMn4eckne CBOMCTBa, NpMMeHeHe

72.0nTn4eckas N3oMepusl, OCHOBHbIE NMOHATUS, TEPMUHbI

73.Hutpunbl kapboHOBbLIX KUCNOT. MeToabl NONy4YeHns, CTpoeHne, XMMU4yeckne CBOMCTBA,
npuUMeHeHne

74.Okcnanbgerngbl, okCMKeToHbl. MeToabl NonyyYeHus, CTpOeHne, XMMmnyeckmne CBOMCTBA,
bunonornyeckoe 3HavYeHue

75.CoeanHeHusa metannos 1 rpynnbl. MeToabl NosyvyeHus, CTpoeHne, XMU4YeCcKkne CBOMCTBA,
npUMeHeHne

76.OkcukucnoTbl. MeTogbl NONy4YeHUs, CTPOEHNE, XMMUYECKME CBOMCTBA, Bruonornyeckoe
3Ha4eHue.

77.CoeanHeHna metannos 2 rpynnbl. MarHnnopraHmyeckme coeamHeHnda. MeTtogbl Nony4YeHns,
CTpOEHME, XMMUYECKME CBONCTBA, NPUMEHEHNE

78.KeTokncnotbl. MeToabl nonyvyeHus, CTpoeHne, XMMUYeCKne CBONCTBa, buonornyeckoe
3HayeHue. ALUEeTOYKCYCHbIV 3dup, NMPUMEHEHME B OPraHUYeCcKOM CUHTe3e

79.CoeanHeHuns metannos 3 rpynnbl. ANIOMUHUOPraHn4eckne coeanHenus. Metoabl
NnoslydeHunsi, CTPOEHNE, XMMNUYECKUE CBONCTBA, MPUMEHEHME

80. MoHocaxapuabl: neHTo3bl, ppykTo3a. MeToabl NONy4YeHUs, CTPoeHNe, XuMmnyeckme
CBOWCTBA, OBMonornyeckoe 3Ha4YeHne

81.bopopraHudeckue coeguHeHus. Metoabl NoNyyYeHus, CTPOEHUE, XMMUYeCcKne CBONCTBA,
npUMeHeHne

82.lpeaenbHble MOHOKapOOHOBbIE KUCIOThLI. MeToabl NONyYeHus, CTPOEHNE, XUMUYECKME
CcBOWCTBA, OBmMornornyeckoe 3Ha4YeHne



83. KpeMHuimopraHuyeckune coeguHeHus. Metoabl NonyyYeHus, CTPOEHNe, XMMuyeckme

CBOWCTBA, NPUMEHEHNEe

84. Henpep,eanble MOHOKap6OHOBbIe Kncnotbl. MeToabl nonyyvyeHunad, CtpoeHne, XMuMn4eckme

cBOKCTBa, Bruonornyeckoe 3HadeHune

85. Peakuus asocoyeTtaHus. [NoHsaTme 06 OopraHn4yecknx Kpacutendax n KNCroTHO-OCHOBHbIX

MHOUKaTopax

86.ApomaTquCK|/|e MOHOKap60HOBbIe Kncnotbl. MeToabl nonyyvyeHuad, CtpoeHme, XmMn4eckme

cBOKCTBa, Bruonornyeckoe 3HadeHune

87.Peakuuun anasocoeamMHeHui ¢ BbiaeneHnem asoTa, NpUMeHeHNe B OpraHn4yeckom CUHTEe3e
88.MMpenenbHble, HenpeaenbHble 1 apomMaTuyeckne AnkapboHoBbIe KUCNOTbl. MeToabl

nonyyvyeHuaA, CtpoeHne, XuMmnieckme CcBOWCTBa, Bruonornyeckoe 3Ha4YeHmne

NEPEYEHb 3A0AHUA

1. Micxoga n3 meTaHa, ¢ NOMOLbLIO psiaa npespalleHni nonydmnte ctunbbeH. Kakune nsomepsl
XapaKTepHbl Ans 9Toro coeaMHeHna? HanuwuTte ypaBHEHUA HEOOXOAMMbLIX peakunin mn
00BbACHUTE NUX MEXaHU3M.

. 2. NpegnoxunTe peakummn, ¢ NOMOLLbI KOTOPbIX MOXHO YCTaHOBUTL CTPOEHUe 3,5-anmeTus-3-

renteHa. Kakue peakumm xapakTepHbl [Ofs 3TOro coeauHeHus? [lpegnoxute umx
MEXaHU3M.

3. CoeguHeHne wnmeet obuwyto dopmy CsHs. N3BeCTHO, 4TO OHO B3aMMOAEWNCTBYET C
KMCopo4oM B MpUCyTCTBUM cepebpa, npucoegmHseT 6poM, OKUCNAETCH NepMaHraHaToM
Kanua Cc obpasoBaHnem OeH3OoMHOW  KkucnoTbl. B npucytctBuM  nepekucen
B3aumogencteyetr c¢ 1,3-6ytagneHom C o06pasoBaHMEM MOMMMEPHOrO MNPOAYKTA.
MpeanoxuTe CTpoeHne 3TOro COeAMHEHUS, HAaNULINTE yKasaHHble peakummn n ob6bscHUTE
NX MEXaHN3M.

4. C nOMOLLbID KakMX peakuun M3 MeTaHa MOXHO MNOonydYnTb 3TUNOGEH30M, UCNOoNb3ysa B
KayecTBe OpYyrmx peareHToB TOSbKO HeopraHudeckue seliectBa? OBbACHUTE MexaHu3M
NPOBOAMMbIX NPEBPALLEHNNA.

. 5. C NOMOLLbIO KaKnUX peakumin MOXHO pasdenMTb CMECb NeHTaHa, 1-neHTeHa, 2-neHTeHa, 1-

NeHTnHa?

6. lpeonoxute paunmoHanbHbI NYTb CUHTE3a 1-meTunHadranuMHa, ucxoaa u3 aTaHa.
CpaBHUTE peakUMOHHYK CMOCOBHOCTb 3TOr0 COEAUHEHUA C TOMyoSNloM B peakumm
OpomMupoBaHusA B NpUCYTCTBUM KaTannsaTtopa; O6bACHUTE MEXaHM3M 3TOWN peakuuu.

. 7. doToxmmmyeckoe cyrnbdOoXnoprpoBaHe H-AOAeKkaHa CMECHIO Xropa U CEPHUCTOrO rasa (B

ycnosuax BeegeHusa ogHou rpynnbel SO2Cl) nokasano, 4to obpasyeTcs cMecb N30MEPOB.
Hanuwnte cxemy peakuum W CTPYKTypHble opMynbl  Bcex obpasyroLmnxcs
MOHocynbdoxnopmnaos. KakoBo COOTHOLLIEHNE N30MEPOB?

. 8. Hannwwute peakuunmn 6p0MI/IpOBaHI/1$I Ha CBETY 2-MeTI/IJ'I6yTaHa, npmBeanTe ee MexXaHU3M “

OXapaKTepusymte nNpeBpalleHus, MPUBOASLUME K  CUHTE3y  COOTBETCTBYHLLUX
yrneBoAopOdo0B.

9. Hanuwwnte cTtpykTypHyto dopmyny yrnesogopoaa CioHio, KOTOpbIN He OaeT ocagka C
aMMMayHbiM pPacTBOPOM 3aKUCWU Meau; NpW HarpeBaHuUM C pas3baBrieHHOW CepHoWn
KACMOTON B MpuUCyTCTBUM cynbcata pTyTn obpasyet BewectBo CioH120, pawowee
XapakTepHble peakumMM Ha KapOOHWNbHYK rpynny; MpuU  OKUACNeHMM obpasyeT
n3ogTaneByl KUCMOTY.

. 10. B kakon nocnegoBaTenibHOCTU HAOo npoBOANTb peakuunu, 4yTOObLI N3 6eH3ona nonyvynTb 1-

Xnop-2,4-ouHnTpobeH3on? Hanuwute ypaBHEHUS peakuuin, OObACHUTE UX MEXaHU3M U
YKaXXUTe€ BO3MOXHble N06OYHbIE NPOOYKTbI.

. 11. Pacnonoxute yrneBogopoabl B NOPsiAKE BO3paCTaHUsA MX pPeakuUMOHHOW CnocOBHOCTU B

peakumnsax 3nekTpodunNbHOro NPUCOEAMHEHUS: MPOMNEeH, MeTunaueTuneH, 2-metun-2,4-
neHTagueH. Hanuwute mexaHmsm peakumm Ae ans 3TUX COegUHEHUN.



12.

Onpepenute coeauHeHna CsHs, ecnn OHO pearmpyeTr C aMMuMayHbIM PacTBOPOM
Xropucton Megum ¢ obpasoBaHMEM OcafKka KpacHOro LBeTa, MpU HarpeeBaHuu Co
CMMPTOBbBIM PACTBOPOM  LLENOYM M30OMepU3yeTcsa B YrNeBOAOPOA, KOTOPbLIM Mpu
OKMCNEHWM Hapsay C APYrMMKU NPOAYKTaMun JaeT aLeToH.

I. 13. MNpun pobasnenun 1,3-6ytagneHa k acbMpHOMYy pacTBOpy TeTpaumaHaTuneHa obpasyercs

14.

OecuBeTHbIN KpucTannnyecknin npoaykT. KakoBo ero ctpoeHne? MNpennoxute MexaHnam
peakunn.

Hanuwwnte cTpykTypHyto copmyny yrnesogopoga CsHis, ecnu: 1) npu gencreum N-
GpomMcyKunMHUMMAa obpasyeTcsa TPETUYHOE ranoreHnpomM3BogHoe; 2) NpU MMAPUPOBaHNN
obpasyeTcs yrneBogopon, KoTopbii obpasyeTca B KayeCcTBe eOMHCTBEHHOrO MpoaykTa
no peakumu Biopua 13 nepBMYHOro ranoreHankuna. Hanvwute ykasaHHble peakumnm u
00 BACHUTE UX MEXAHU3M.

CoegunHeHne CgHsO3z moxeT ObITb pas3geneHo Ha SHAHTUOMEPLI; MPU 3HEPrUYHOM
OKUCNEHUN aeT GEeH30MHY KUCNOTY; BCTyNaeT B peakuun C YKCYCHbIM aHrMapuaom u
pacTBopamu Lwenovyen. HanuwuTte CTPYKTYpHYKO OpMyry 3TOro COefuHEeHus W
HeoOxoauMble peakuun. YTo 4BNAETCA NPUYUMHON CyLWEeCTBOBaHMS €ro B Buae
3HaHTUOMEpPOB?

Mpepnoxnte Hambornee paumoHanbHbIA, 3KOHOMUYECKM OOOCHOBAHHbLIA (OOCTYMNHOCTb
peareHTOB) M 3KOSIOMMYECKM HauMMeHee OnacHbli NyTb CUHTE3a [-heHUN3TUNOBOro
cnmnpTta. Kakumn peakumsamm MOXxHO NOATBEPAUTb CTPOEHMNE 3TOr0 COEQNHEHMNSA?

. 3. I'Ipe,u,nox(l/lTe CUHTE3 OINTUYEeCKNM aKTMBHOIo CrnunpTa, UCNoJjib3dyda B KadeCTtBe WUCXOAHOro

4.

5.

coeguHeHuns 1-6yteH. OBbACHUTE MEXAHU3M peaKLUi.

Kakune coeguHeHusi obpasyotca npu obpaboTke adupHOro pacteopa cmecu 2,3-
AnbpomneHTaHa u 1,4-gubpomneHTaHa MarHMeMm, a 3aTemM nocrneaoBaTenbHO N36bITKOM
dopmanbgervga n sBogon? Kak MOXXHO JokasaTb CTPOEHME NOMYyYeHHbIX NMPOAYKTOB?

N3 atmunbeHsona wn nponeHa BO3MOXHO KOPOTKMM MNyTem nonyyute B-
deHnnTpumeTnaTaHon. Kakmmm XxmMMmudeckumn npespaleHns MM MOXHO NoATBEpPAUTb
ero crTpoeHnme? Hanuwute HeobxoauMble YpaBHEHUSA peakuunm Wn o00bACHUTE KX
MeXaHN3M.

Mpepnoxnte cunHtes 1,3-andenunn-1-(n-tonun)-1-nponaHona wmn3 B-PEeHUNITUIOBOIO
cnmpta. OObsicHUTE MexaHu3M peakuuun. Kakume wnsomepbl CyLeCcTBYWOT ANs 3TOro
coeanHeHna?

. 7. CoegnHeHna A n b nmetoT oamHakoBbin coctaB CoH120. BelwectBo A oNTUYECKM aKTUBHO.

. 10.

11.

OHO MeaneHHo pearnpyeT ¢ MeTanIM4YeckMM HaTpmem C BbiaeneHnem rasa. Bewectso b
pactBopsieTca B wenoun. Oba BewecTBa Npu HarpeBaHUU C YKCYCHbIM aHrmapuaoom
o0pa3yloT NpoAaykTbl C MpuATHbIM - 3anaxoM. [lpy pgencteum  BuxpomaTta Kanus
coeguHeHne A paeT 6eH30MHYO Kucnoty, a b — TemHo3eneHoe okpalumBaHue.
Onpegenute cTpykTypy A 1 B, HanuwnTe ypaBHEHUS yKa3aHHbIX peaKkLmi.
OBreHosi, coctaBHas 4YacCTb BO3OMYHOrO Macna, npeacrtaBnseTr cobon 2-MeTOKCU-4-
annundeHon. MNMpeanoxute cnocob cuHTE3a ero U3 AOCTYNHOro Chipbs. Kakme peakuun
ANS HEro xapakTepHbI?
Mpeonoxute Hambonee nepcneKkTMBHbIN METOL CUHTE3a CanvuMioBOro anbgeruaa,
NUCXoas nepBOHayvanbHO W3 HeopraHuvyeckux BelwlecTB. C NOMOLUBIO KaKUX peakuuin
MOXHO NOATBEPAUTb CTPOEHME ITOrO COEAUHEHNS, KAKOB X MEXaHN3M?
M3 nupokaTexuHa n gpyrnx HeoOXOAMMbIX peareHTOB OCYLeCTBUTE CUHTE3 4-OKCU-3-
mMeTokcubeHsanbgernga (BaHmnmHa). O6bACHUTE MeXaHU3M NPOBOAMMbBIX PeaKLmn.
OcyuwiectBute cuHTE3 rentosbl M3 D-ranaktosbl. Hanuwwute dopmynbl duepa u
Xeyopca ns 3Toro CoeanHeHus.

12. C NOMOLLbIO KakMX peakuuin M3 MarioHOBOro 3dupa MOXHO MOMyYUTb 2-MeTun-4-

okcubyTaHoBYO kKucnoTty? Kakvne npeBpalleHnst BO3MOXHbI NP ee HarpeBaHnn?



. 13. MNpepnoxute gonyctumble MeToAbl CUHTe3a a-, B-, Y- U O-OKCUMNEHTAHOBbLIX KUCMOT U3

aueTurneHa u HeopraHmyecknx pelecTtB. C NOMOLLBIO KakMX peakuuin MOXHO pasfenuvTb
3TN U3oMepbI?

. 14. YkaxuTe, Kakme U3 NpuBeAEHHbIX HMXE KUCMOT CNOCODOHbI K paueMmnsaumm, a kakme HeT?

MpuBeanTe HeobxoanMble OGBACHEHUS.

. 15. N3 aueToykcycHoro agompa, aTuneHa n HeopraHM4eCckux BeLLecTB Nosfyuynte agunmHoBYHO

kncnoTy. O6bsicHUTE NpeanoXeHHble peakumm. C NOMOLLBIO Kakux npeBpaLleHnin MOXHO
NOATBEPANTb CTPOEHME aaUNMHOBOW KUCNOTbI?

. 16. N3 moHo3bl coctaBa CeH1206 nonyyeH ruapoKCUHUTPUIN, NPOAYKT rMaposim3a KOTOPOro

npu BOCCTaHOBIEHMM obpasoBan 2-MeTUNreKCaHOBYK KUCMOTY. YCTaHOBWUTE CTpOEHue
MOHO3bl.

. 17. MNMpepnoxunTte akOHOMUYECKN Hambonee Ge3onacHbIn NyTb CMHTE3a aueTUrcanMUuIoBON

KMCNOTbl (acnupuHa), UCXOAA U3 HeopraHWYeCcKUX peareHTOB WU YKCYCHOro aHrmapuia.
Kakumun cBomctBamm obnagaeTt aTo coegnHeHne?

18. Wcxopa w3  ManoHoBoro adwupa, OCywecTBUTE CUHTE3 AUITUIOBOro adupa
METUNITUNIMANOHOBOW KNCNOTbI U NPEeAsioXUTE ANs HEro npeBpalleHns, NpMBoasLLnNeE K
NoJsly4eHno pa3HoobpasHbIX NONUAYHKLUMOHATbHObIX COeAUHEHUN.

19. lMponuneH obpaboTann nocnenoBaTeNnbHO XIOPHOBATUCTOM KUCMOTOW, LMaHUOOM
HaTpus, NOABEPrin KUCAOTHOMY rMaponusy, 3aTeM nogencrsoBann 6Gpomom npu
ynbTpadunonetoBom obnyyeHmn. Hanuwmnte cxemy KOHUrypauMOHHbIX MpeBpaLleHnin
AN1S YKa3aHHbIX BELLECTB.

. 20. Kakne ncxogHble coeanHeHus HeobxoanMMo Mcnonb3oBaTb ANs nonyyvyeHus 1-metun-3-

KapbaTokcununepungoHa-4 MeTogoM CIOXHOI(UPHOM KOoHAeHcaunn? C nOMOLLbI Kaknx
AaHHbIX MOXXHO NOATBEPAUTL CTPOEHME 3TOro BewecTea?

21. Tlpn obpaboTke cMecu aueToHa W aITvndopmuata 3TunaTtom HaTpuss B adupe
obpasyetcsa 1,3,5-TpnaueTundeHson. O6bACHUTE MEXAHM3M 3TOro NPEBpPALLEHNS.

. 22. CoegunHeHne coctaBa C7H1202 B3anmogencTByeT C ankoronatamMmu LLEeNoYHbIX MeTasnmnos,

ranovaHbIMK ankunamym, aMMuakom, ruapasvHoMm, OGeHsanbgerngom. Hu camo ato
BELLLECTBO, HW NPOAYKTbl €ro NPeBpaLleHnst He AatoT peakuuo «cepebpsiHoro 3epkana.
Mpennoxute BO3MOXHYI CTPYKTYPY MOIMEKynbl, HanuwuTe YyKasaHHble peakuun Wu
0OBACHUTE UX MEXaHU3M.

. 23. CoegunHeHne umeet obyto popmyny CsHsO, nerko BcTynaeT B peakumm ¢ Gucynbutom

HaTPWUsi, CUHWMBLHOW KWUCMOTOW, deHunrnapasnHom. [pu OKUCNEHMM MepMaHraHaToMm
Kanus obpasyeT KUCIOTY, Nerko Nepexoasilyto Npu HarpeBaHWM B COOTBETCTBYHOLLMNA
aHrMapua, KOTOPbIA SBNSIETCSA CbIPbEM AN MOMYYEHUS LIMPOKO U3BECTHOIO MHAMKATOPA.
HanuwunTte HeobxoanMble peakumm 1 06BbACHUTE UX MEXaAHU3M.

. 24. TpeanoxuTte pauuoHanbHbIM NyTb CMHTE3a PeHun(TpudeHnnmMeTun)keToHa, ncxoaa nu3

aueTtuneHa. Ectb nn oTnnymnsa B peakuMoOHHOW CMOCOBHOCTU 3TOro0 KeTOHa U aueToHa?
OTBeT noaTBeEpAUTE COOTBETCTBYHOLLMMU peaKLMSIMN U PACCMOTPEHNEM UX MEXaAHU3MA.

25. N3 2-neHTaHOHa nonyuute 2,3-neHTaHAMOH. KakMmy XvMuyeckuMmn npespalleHnsmMu
MOXXHO MOATBEPAUTL CTPOEHUE ITOro ANKETOHa? NoyeMy Henb3st NOMyYnUTb A—ANKETOHBI
AEeNCTBMEM METAnNsOB Ha ranoreHaHrmapuabl KapOboHOBLIX KMCIOT?

. 26. MNpwn okncneHnn coegnHeHnsa A oben popmynsl CsHi100 ogHMM 13 NpoayKTOB peakumm

asunca  dopmansgerna.  Hdermgpataumsa A npmBogut K yrnmeBogopony b,
aermgpvpoBaHMe KOTOpOro W nocnegywowas rugpataumss  obpasyrouieroca  npwm
AermgpupoBaHun BewecTBa [[aeT coeanHeHue B, cnocobHoe K KeTo-eHONbHOM
TayTomepun. MNpegnoxmnTe cTpoeHne coeanHeHuns A. HanuwuTe ykasaHHble peakunu.

27. Tpn 030HONM3Ee OOHOrO W3 KCWIMOJIOB MOJSlydeHbl [NMOKCamnb, METUNIInoKcanb W
anmeTunrimokcans. KakoBo cTpoeHue kcunona?

28. Onpepgenunte cTpoeHue coeguHeHus coctaBa CsHsO, koTopoe B3aumMogeucTByeT C
deHnnrMapasMHoM 1 rMapoKCUnamMmmHOM, He M3MEHHAeTCs Npu AeNCTBUM CINPTOBOrO



pacTBopa LUMaHuga Kanusi, a nNpu OKUCMEHMM XPOMOBOW KUCMOTOM MpeBpallaeTcs B
kncnoty coctaBa C7HesOx.

[I. 29. [na Kakux M3 YKa3aHHbIX HWKE COEAMHEHUM BO3MOXHA MEXMONEKynspHas wunu
BHYTpUMOreKkynspHasa peakums KaHHuMUuapo: nponaHanb, W3oMacnsHbI  aHrvapua,
TPUAEHUITYKCYCHbIN anbaerng, opTo-HMTpobeH3anbaerns, deHnnrnmokcans?

[I. 30. [lpegnoxute [OCTYNHbIN Ccnoco® cuHTe3a napa-HuTpobeHsomnaueToHa. Kakumu
0COBEHHOCTSIMW B peaKLMOHHON CNOCOBHOCTM OTNnMYaeTcsa 310 coeanHeHme? Hanmwute
HeobxoauMble peakunn n 0O bACHUTE UX MEXAHU3M.

[I. 31. Kakue BeluecTBa 0b6pasytoTcs npy B3aMMOAENCTBUN METUNITUIKETOHA C aLeTOEHOHOM
B NPUCYTCTBMM LLIENOYHbIX KaTanu3aTopoB? OOBbACHUTE MexaHU3M npeasioKEeHHOro
npeBpaLleHuns.

[I. 32. MonyynTe C NOMOLLLID MarHMMOPraHNYeCcKoro CMHTe3a nponundgenunkapobmnHon, B3sB B
KayecTBe 0QHOro U3 NCXOAHbIX BellecTB 6eH3anbaerna.

[ll. 1. NpeanoxuTe BO3MOXHbIN MYTb CUHTE3a 2-HUTPO-2-MeTUNbyTaHa n3 mMetaHa, o6bsAcHUTE
MeXaHu3M NpeanoXeHHbIXx peakumn. Kakne wnsomepbl o0OpasyoTca npu  npssMoM
HUTpOBaHMM 2-meTunbytaHa? Kakve pasnuuma B XMMWYECKUX CBOWCTBAX MNO3BONANOT
pasgenuTb 3T CoeaAnHEHNNA?

lll. 2. Ncnonb3ysa peakumio OMa3oTUPOBaAHUSA, OCYLLECTBUTE CUMHTE3 Creaylwmnx coeauHeHUNn:
MeTa-xnopatunbeHsona, napa-pTopHUTpobEH30Ma, opTo-6pomdeHona. OObscCHUTE
MEeXaHU3M peakLmu AnasoTMPOBaHUS.

[1l. 3. C noMOLLbIO KaKNX peakunin MOXXHO PasnnyinTb M3OMEpPHbIE HUTPOAHUNNHBI?

. 4. 3 anunuHa nonyymte napa-HUTPO30-N-3TUNaHUIMH, napa-aMMHOOMME-TUNAHUMNH,
napa-6pom-N-aTunaHunmH. CpaBHUTE MX OCHOBHblE CBOWCTBA W AanTe Heobxoaumble
00BbACHEHNS.

lll. 5. Onpenenute cTpoeHne coeanHeHna coctaBa C3sHsNCI, koTopoe npn 4eNcTBUN a3oTUCTOMN
Kncnotoel nepexogut B coeamHeHne Cs3H7OCI, B3avmopencTtsyrowlee C  YKCYCHOM
KMCIOTON, a Npu OEeNCTBUM CNMPTOBOro pacTBopa LLENoYn NCXOAHOE COeAMHEHME NErko
npeBpallaeTcs B BELWECTBO C YETKO BbIPaXXEHHbIMW HernpeaenbHbIMU CBOMCTBAMM.
MpeanoxuTe mexaHM3Mbl OCYLLIECTBSEMbIX PeaKLnn.

[ll. 6. BewectBo coctaBa CsHiiN BCTynaet B peakuuio OMa3oTUpoBaHuWs C 0b6pas3oBBHUEM
coeguHeHust coctaBa CsH100, koTopoe gaet moneToBoe OKpaluMBaHWEe C pacTBOPOM
XJIOPHOro >Xenesa, B3aMMOOEWCTBYeT CO wenodamm un dopmanbgerngom. Kakosa
CTpPYKTYpa coeguHeHunsa popmyrbl CsHiiN, kakve nsomepbl AN HEro BO3MOXHbI?

lll. 7. N3 nponeHa nyTeM nocrneaoBaTeNbHbIX MPEBPALLEHUN nonyynute H-OytunammH. C
MOMOLLIbIO KaKMX peakumi MOXHO NoATBEPAUTb HannuMe B ero Mosfekyrne nepBuUYHOMn
aMUHOTpynnbI?

[ll. 8. Kakne npoaykTbl U B KAaKOM COOTHOLLEHUM 0BpasytoTcs npu HarpeBaHun aszobeH3ona B
pacTtBopax: a) Tonyona; 6) HuTpobeH3ona; B) xnopbeHsona? Hannwute Heobxoaumble
peakumn n 06bACHUTE UX MEXAHWU3M.

lll. 9. U3 H-amunoBoro cnupta nonydnte H-OyTun-, H-aMun-, H-reKCunamuHbl, MOMb3YyACb
BO3MOXHO 6oriee KOpoTKMMU MYTSIMU CUHTE3a.

[ll. 10. CoeaunHenune A coctaBa C7H7NO npu B3anmogencteum ¢ napa-tonmnmMmarHnnoépommaom
obpasyer BewectBO b (Ci4sH1sNO), a ¢ aHuMnIMHOM — OKpaweHHoe BellecTBo B
(C13H12N2). Hanuwwute cxemy 3TMx npeBpalwieHun. Kakoe wn3 9TUX COeanHEHUn
npeacraBnsieT HaMbONbLUWI NPAKTUYECKUIN UHTEPEC?

IV. 1. YctaHoBuTe ctpoeHune BewecTtBa CsH203, obnagarowero HemTpanbHbiM XapakTepoMm U
obecuBeunBatoLLero 6poMHyo Boay, ecrnm N3BeCTHO, YTO Npu ero ruaponmnse obpasyertcs
coeanHerHne CsH404, cywecTBylollee B BUAE reOMETpUYECKMX M30MepoB. [Ona aTmx
N3omMepoB NpmBeauTe obLmMe peakumm 1 peakumm, oTnmyanLwme ux gpyr ot gapyra.

IV. 2. Kakum nytem MOXHO npeBpaTuTb OEH30MHYI0 KUCNOTY B (EHUNYKCYCHYIO U
PEHUMNYKCYCHYIO — B BEH30MHY0?



v

. 3. BewectBo C7H1402 pearupyeT co wenoyamu, Npyn npokanuBaHUn ¢ e4KMM HaTpom gdaet
yrnesogopon CesHisa, KOTOPbLIN MOXHO MOMAYYUTb 3SNEKTPOSIM3OM COMU M30MaCHAHOMN
Kncnotbl. McxogHoe BewecTBo npu gencteBum 6poma B npucytctBum docdopa aaet
coeguHeHme C7Hi13BrO2. YcrtaHoBuTe cTpoeHne BewectBa C7H1402, HanuwuTte
COOTBETCTBYHLUNE peakunm N 06 bACHUTE UX MEXAHU3M.

4. C nomoulblo aueToyKCyCHOro adupa nonyumte 3-mMeTun-2-aTunbyTaHOBYIO KUCHOTY.
YKaxuTe ycrioBus U pacCMOTpUTE MexaH1M3M npegnaraemMblx peakumm.

. 5. Kakas u3 kncnot 6yget npossnaTb 60MblIY0 aKTUBHOCTb B peakumu atepudukaumm c
nsonponaHonom: ©OeH30oMHasn, OpTO-HUTPOBGEH30MHas, OpTo-TonywroBas, napa-
xnopbeH3onHaa? Pacnonoxute nx B nopsake ybbiBaHUS akKTUBHOCTU, OTBET MOSICHUTE.
MpuBegMTe MeXaHN3M peakumm aTepudmkaLmm Npu y4actmm 6€H30MHON KUCNOTbI.

6. CoeguHeHns A n b umetot coctaB CsHsO2. lMpu ux rugpataumm obpasytoTcs gBa
pauemaTa OOWHAKOBOro cocTtaBa. [locne OKUCNEeHUst O030HOM U Pa3foXeHUs
obpasyluweroca 030HMAA NOSy4alTCa YKCYCHbIM anbaerng W nupoBMHOrpagHas
kncnota. lNMpueegute cTpykTypbl A 1 B, HanMwnTe ykasaHHble peakuun n 06bSACHUTE KX
MEXaHN3M.

7. Monyynte a- n B-HaTUNYKCYCHblE KUCNOTbl M3 HadTanMHa BCEMU BO3MOXHbIMU
cnocobamu. He nonb3ysicb cnpaBoYHbIMU AaHHBIMW, CPABHUTE NX KUCNOTHOCTb.

8. BewectBo C4H4Os4 obnagaeT KuCnbIM XapakTepoMm, npucoeanHseT BogopoAd, npu
HarpeBaHUM npeBpawaeTca B coeauHeHne coctaBa C4H203, obecuBeumBatolee
OpomHyo Boay. YctaHoBute cTpoeHune BeuwectBa CsH4O4 n HanuwuTe aOna Hero
dopMyIibl BCEX N30OMEPOB.

9. Kakve nocnepoBaTenbHble XMMWU4YECKME NpeBpaLleHUs HeobXoaMMO OCYLLEeCTBUTbL C
YKCYCHOM KWCNOTOWM ANns NosfiydeHns MarnoHoBoro 3adumpa? OO6bsiCHUTE MexaHu3Mm
npegnaraemMbix peakuuin.

. 10. N3 aueTuneHa n HeopraHNU4YECKUX peareHToOB Mosly4nuTe YKCYCHOMPOMMOHOBLIA aHrMapua.

. 11. YctaHoBuTe cTpoeHue BewlectBa coctaBa CeH120, KOTOpOE npu OEeNCTBUMN YKCYCHOTO
aHrmgpnga pgaet npoaykTt CsHi402, a npu OKMCNEHMM — aguNUHOBYHO KUCIIOTY.
OxapakTepusynte cCBOMCTBA NOCMEAHOro COEANHEHUS.

12. Onpepenute cTpoeHue BewlecTBa, umerowero copmyny C2HsN (ans kotoporo
BO3MOXHO CTPOEHME HUTpUNa UNN M30HUTPUNA), ecnv Npu rmaponuae ero obpasyTtca
MypaBbMHas KACIOTa U METUMAMUH, a NPy BOCCTAHOBMEHNN — AUMETUIAMUH.

. 13. VI3 gaHTapHOM KMUCNOTbl nofnyynute agmnuHoByto. OBbACHUTE MexaHu3M npegnaraemMbix
peakuunn.

14. lMonyynte C NOMOLLBK MarHUMOpraHN4YecKnx CoeauvHEHWn HenpeaesnbHble KUCHOoThl,
ncxogs M3 cnegyrowmx sewects: 1) 1-6pom-2,3-gumeTunneHtaHa; 2) 4-6pom-1-6yteHa;
3) 6pomucTtoro annuna.

. 15. Nony4unTe atnnaueTaT 13 aueTtuneHa. lNpuBeante MexaHn3m peakuni.

16. MNonyunte akpunoHuTpun Bcemn cnocobamu. B yem 3aknoyaetcd 0COBEHHOCTb €ro
peakLMOHHOM CnocobHOCTM?

. 17. Hannwwnte cTpykTypHble dhopMyribl aMUHOKMCIIOT cocTaBa CaHoNO2. C NOMOLLBIO KaKknx

npeBpaLlleHnn MOXHO pa3genuTb 3TUM coeauHeHns? [lpuBeanTe COOTBETCTBYHOLUME
peakumm 1 O6bACHUTE UX MEXaHWU3M.

. 18. C nomMoLLblo Kakux npeBpalleHnn 13 atunauvetata MOXHO MONYyYnTb 2-aMUMHOrEKCaH?

Ob6bsAcHUTE MEXaHN3M npennaraemMbiX peaKLl,I/IIZ.

. 19. Kakoe ctpoeHune nmeet coeanHeHune A coctaBa C7H7NO2, KoTopoe He B3auMoaencTeyeT

C BOAHbIM PacTBOPOM LLENoYm, Npu okMcreHun npespailaetcs B coeanHeHne C7HsNOa,
a npu xnopvpoBaHunm A Ha cBeTy obpasyeTcs OAUH Tpu3aMeLLeHHbI MNPOAYKT.
MpeanoXute BO3MOXHbIA pauMoHanbHbIA MyTb CUHTE3a BelwectBa A U MexaHWu3m
peakLu1n ero XrnopvpoBaHus.



IV. 20. lNpuBeanTe BO3MOXHble peakuun npeBpalleHus aueTuneHa B 3-aMUHOMNPONaHOBYHO
kncnoty. [loarBepauTe CTPOEHWE KOHEYHOro npogykrta € MOMOLLBI  XMMUYECKMX
peakuunmn.

IV. 21. Ncxoas M3 aueToykCycHOro adoupa n gpyrmx HeobxoaMMbiX peareHTOB OCYyLLeCTBUTE
CUHTE3 LMKINOreKCUMYyKCYCHON KUCIOTbl. C NOMOLLbIO KaknxX NpeBpaLleHnin U3 Hee MOXHO
NoNyyYnTb 2-UNKNOreKCUNanaTunammH?

IV. 22. lMpeanoxute cnocobbl CMHTE3a COOTBETCTBYHOLUMX HUTPOMNPOU3BOAHBLIX M3 OpPTO-
nponundeHona. lonyyeHHble COeQMHEHUA BBeOUTE B peakumio co Lwernoybto. [anTte
HeobxoaMMble 06bACHEHUA NpeasiaraeMbiM NpPeBpPaLLEHNSIM.

IV. 23. Tllpeanoxmte cxemy CUHTE3a 3TUOBOro 3dupa N-aMUMHOBEH3OMHOW KUCAOTbI
(aHecTe3mHa) 3 aHnnmHa. O6BbACHUTE MeXaHN3M npegnaraemMblX peakumm.

IV. 24. Nlmeqa B KayecTBe MUCXOAHbIX COeaVHEHUN Nobble HeopraHn4eckne BellecTBa, NyTeM
nocrnegoBaTernbHbIX  MNpPeBpalleHUn  OCyLeCTBUTE CUHTE3  5-aMMHO-2-renTaHona.
OO6bsicHUTE MeXaHM3M npegnaraemMbiX peakuni.

V. 25. NMpegnoxute paunoHanbHbIM NYTb CUHTE3a CUPEHEeBOro anbgervaa obuwen opmysbl
C10H1204, KOTOpOE nNpu [EencTBUMM Ha Hero Aumetuncynbdata [aeT coefuHeHue
C10H1204, NULLIEHHOE KMCNOTHLIX CBOMCTB; HE BCTYNaeT B peakuuto ¢ oopmarnbaeraom,
a npu okmcneHum obpasyet anadmp ransioBomn KUCNOThI.

IV. 26. MpupogHoe coeanHeHne adbepuH pacTBoOpsSeT HAaTPUN, B3aUMOLAENCTBYET C a30TUCTOM
kncrnoton, obpasyet conu. Ero obwas dopmyna CioHisO. [Mpeanoxute cTpoeHue
MOneKyrnbl adpegpuHa 1 BO3MOXHbIM MyTb €ro CUHTEe3a.

IV. 27. OcywecTBute CUHTE3 q-anaHuwHa, MMesd B KayecTBe WCXOAHOr0 COeAWHEHUS a-
aMUHOMEHUITYKCYCHYKO U O-KETOMPOMMOHOBYK  KMCMNOTY. OBOBbACHUTE  MexaHU3M
npeasiaraemMblx peakuuin.

IV. 28. [1ea nsomepHblx coeguHeHns A n b 6binn BblgeneHbl U3 Macna nuctbeB naspa. OHM
otBevatloT dopmyne CioH120, He pacTtBopslTCs B BoAe, pa3baBneHHbIX KucnoTax u
lenoyax, B3aUMOAEWCTBYIOT C pPacTBOPOM MepMaHraHaTa kKanud, ©Opoma B
yeTblpexxnopuctom yrnepoge. lNpu sHeprmyHoOM okucneHum oba BewlecTtBa obpasytoT
aHucoByl kucnoty. lNpu kaTanuTuyeckom rugpupoBaHum obpasyeTca O4HO U TO Xe
BelecTtBo coctaBa CioH140. Kakne CTpykTypbl MOXHO NPeanoXxuTb Ang coeamHeHmnn A mn
b Ha ocHoBaHWM 3TUX JaHHbIX?

IV. 29. MNpu rmgponuae Tpunentnga obpasyTcs 1 Monb rmvumHa, 1 mMonb nponuHa, 1 mMonb
acnaparmHOBOW KUCIOTbl. OTOT TPUNENTUS COAEPXKUT TPU KapOOHUIbHLIE TPYNMbl U He
pearupyet ¢ 2,4-guHutpodpTopbeH3onom. Kakas cTpykTypa MOXEeT COOTBETCTBOBATb
aToOMy TpunenTuay?

IV. 30. [Ina ycTaHOBNeHuUs KOHUrypaumm npupoaHbIX aMUHOKUCIIOT [1-MOMOYHYK KUCIOTY
npespawatoT B [I-anaHuH. OcywectBute aT10T nepexoq. O6bACHUTE ero CTepeoxXnmuio ¢
TOYKUN 3PEHUS MEXAHU3MOB peakLUuni.

IV. 31. CnHTEe3 2-amMHOTMA30Na HeCNoXeH 1 gelwweB. BuHunauetat XnopupyroT nNpu HU3KOM
TemnepaType M NosiydYeHHbI NPOAYKT BBOAAT B peakumio ¢ TMOMOYeBUHOW. Hanuwwnte
HeobxoauMble peakunn n 0B bACHUTE NX MEXaHU3M.

IV. 32. Kapbason npymeHaeTca Ana nonydeHuss LeHHbIX KyOoBbIX Kpacutenen. lNMpeanoxure
ero CUHTE3 Wu3 aueTuneHa U HeopraHmyecknx BewectB. O6BbACHUTE MexaHM3M
npoBoaMMbIX peakumi. CpaBHUTE OCHOBHOCTb Kapbasona, AudeHvnamuHa w
anatmnamumHa.

IV. 33. ®apmaueBTndeckun  npenapat, MOMYYEHHbIW Ha  OcHOBe  3-annun-3-
MEeTUNTETParMapoOXMHONuH-2,4-anoHa  obnagaet nNpPOTUBOCYAOPOXHbIM — LEWCTBUEM.
Hanunwute ero cTpykTypHyto dopmyny u npeanoxute cnocod cuHTesa, wucxogs
nepBoHavanbHO W3 aHWnMHa, aueTuneHa u  bblX HeopraHUM4eckux BeLLecTB.
O6bAcHMTE NPOBOANMbIE NPEBPALLEHNS.

IV. 34. HMKOTUHOBasA KMUCMoTa N ee MNPOU3BOAHbLIE UTPAKT BaXKHYH (PU3MONOrMYECcKyo pofb.
OcyuwiectBuTe CUHTE3 HUKOTUHOBOW KUCIIOTbl U €€ YeTbIpeX pasnuyHbiX MPOU3BOAHLIX,



NCX0Asa U3 aueTuneHa n HeopraHndeckmx ellects. O6bACHUTE MEXaHN3M MPOBOAUMbIX
peakuunmn.

V. 35. MNpeaonoxute OOCTYNHbLIN MeTo4 CMHTe3a 4-meTunypauuna, ucxogs us atunauertara v
MOYEBUHbI. Kakol peakunmoHHON cnocoBbHOCTbI0 obnagaeT ypauun?

IV. 36. lNMpeanoxute Hanbonee ynobHbIM MeToAd CUMHTE3a BepoHana (guatunbapobuTypoBoWn
KACIOTbI) U pacCMOTPUTE MeXaHU3Mbl NPOBOAMMBIX peakumi. CnocobHa nu monekyna
BepoHana Kk Taytomepun? OTBET NOSICHUTE.

IV. 37. B monekyny npupoaHOro ankanouga aHabasnHa BxogaT ABa retepoumkna. [Mpu
OKUCINEHUN OH npeBpaLlaeTcs B HUKOTUHOBYHO KUCMOTY, a Npu aerngpvposaHnn — B a, B-
amnpuauH. peanoxute CTpoeHue Mornekyrnbl aHabasnHa U BO3MOXHbIN MyTb €ro
CUHTE3a.

IV. 38. BoamoxHbl nn gna dypaHa peakuum OMEHOBOro cuHTe3a? [anTe oObACHEHWa u
nposBeguTe peakuuMn, nNoOATBepXAawlwme AONEHOBbIW UM apoMaTUYecKur Xapaktep
doypaHOBOro uukna.

IV. 39. Peakuus MattepmaHa B psgy nuppona MoxeT ObiTb ucnonb3oBaHa ANd CUHTe3a a-
nupponansgernga. lNpeonoxute ee MexaHWsM M HanuwuTe peakuun Mnosly4eHHOro
coeguHeHus C: a) aueTodeHOHOM; 6) HaTpPUeBOW CONbID ATUNOBOMO dchmpa UHOAHANOH-
1,3-kap60HOBON-2 KACIOThI.

IV. 40. B-UHponun-a-amuHonponuMoHoBasi KucroTa (TpuntodaH) SBRSETCA BaKHeuLwen
aMuHOKMCNoTOW. Hanuwute QopmMyny 9TOro COEOMHEHUS W OXapakTepusyute
peakLuMOHHY CMOCOBHOCTb, NCX0AA U3 CTPOEHNSA MOSEKYITbI.

IV. 41. CpaBHUTE apoMaTnyeckme CBOMCTBa NUpUAMHA, TUPUMUOUHA, NUPULA3NHA U NMpasuHa.
OTtBeT noaTBepAuTe ypaBHEHUSIMU COOTBETCTBYIOLIMX peakumin. EcTb nu pasnuyuve B
OTHOLLEHMM 3TUX COEANHEHUIN K OKACTIUTENAM?

V. 42. MNonyuute 2,4-guceHnnnuppon n 2,5-andeHunndypaH BCEMU BO3MOXHbIMU cnocobamu.
Kak nokasaTb CTPOEHME CMHTE3MPOBAHHbBIX COEANHEHNIN?

V. 43. Pacnonoxute B psag MO CTEMNEHW FEerkocTU HUTPOBAHUA crneaylowme CoeAnHEeHUs:
NMpUanH, 6eH30n, ToNyorn, XMHONWH, TnodeH, nHgon. OTBET NosicHUTE.

IV. 44. Monyynte M30OMepHble METUNNUPUANHBI BCEMU CNOcObamMn U CpaBHUTE UX OCHOBHbIE
cBOWCTBa.

V. 45. CuHTesupynte pasnuyHbiMu cnocobamum xmHanbanH. HanvwuTte peakuum, XxapakrepHble
ANSA 3TOro reTepoLUMKINYECKOro CoOeANHEHNS U OOBACHUTE NX MEXAHU3M.

IV. 46. N3 TMobeHa nony4vnte a-tmodeHKkapboHOBYO KUCIOTY, UCNOMb3yst peakumto [puHbsapa.
O6bACHUTE MEXaHM3M NPOBOAMMBIX PEAKLMN.

IV. 47. NonyunTte a-meTunnHgon no peakuun duwepa. O6bACHUTE ee MeXaHU3M

19.4. MeToau4yeckue maTepuanbl, onpegensilowue npoueaypbl OUEHUBAHUA 3HaAHUM,
YMEHUNA, HaBblKOB U (uMnu) onbiTa A[OEATENbHOCTU, XapaKTepusywwmx ITanbl
chopmMmupoBaHUA KOMNETEHLUN

OueHKa 3HaHUIN, YMEHU N HaBbIKOB, XapaKTepuaytoLasi atanbl GOpMUPOBaAHUSA KOMMNETEHLN B
pamkax W3y4yeHus OUCUMMAMHBI OCYLLEeCTBASETCA B XOAEe TeKywen W MNpoOMeEXyTOYHOM
aTtTectaumn.

Tekywas aTTectauMs NpoBOAUTCA B COOTBETCTBUM C [lonoxeHveMm O Tekyllen atrectauun
obyvarowmxcs no nporpaMmmam Bbicliero obpasoBaHMsi BOpOHEXCKOro rocygapCTBEHHOMO
yHuBepcuTeTa. Tekylwaa atTectaumsa npoBoguTcs B hopme: YCTHOro onpoca (MHAMBUAYyanbHbIN
onpoc); nabopaTopHble paboTbl; OLEHKM pe3ynbTaToB NpakTU4eCcKon AesaTenbHoCTH (KypcoBasi
paboTta). Kputepumn oueHmBaHns npMBeaeHbl BbiLLE.

lMpomexyTouHast aTTecTauusa NpoBoAUTCA B COOTBETCTBUM C [lonoxxeHnemM O MpoMeXyTOYHOM
aTTecTtaumm oby4aroLwmxcsa no nporpaMmmMmam BbicLLero obpasoBaHus.
KOHTPONbHO-U3MepuTenbHble MaTtepuanbl NPOMEXYTOYHOW aTTecTauum BKIYalT B cebs
TeopeTudeckne BOMPOCHI, MO3BOMAKOLWMNE OLEHUTb YPOBEHb MNOMYYEHHbIX 3HAHUA U



NnpakTU4Yeckoe 3agaHue, Mo3BONSALIEe OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHU U
HaBbIKOB.

Mpy OUEHMBaHWM UCMONb3YHTCA KayeCTBEHHble LIKanbl OLEHOK. KpuTepun ouLeHVBaHUS
npvBeaeHbI BbiLLE.



