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Mporpammy avcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) KypbaHranuesa A.P. Kadbenpa
opraHu4eckon xmmmm Xumunyeckuii nHctuTyT M. A.M. Bytneposa , Almira.Kurbangalieva@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHns aucumnnuHbl "Knaccuyeckne MeTofbl OpraHM4yeckoro CUHTE3a" SBNseTCs n3yyeHune
NPUHUMNOB, 0COBEHHOCTEN 1 0bnacTei NPUMEHEHNS1 OCHOBHbIX CUHTETUYECKMX METOLO0B,
NCMNONMb3YEeMbIX ANA CO3OaHNSA Pa3NNYHbIX PYHKLUWOHANbHbLIX FPYMM U CTPYKTYPHbIX QparMeHToB B
opraHnyecknx coefMHeHusX. B pamkax ancumnnnHbl paccMaTpuBarTCs Te0PeTUYeCcKme OCHOBbI
NMOCTPOEHNSA CXEM CUHTE3a PasnnyHblX OpraHUYecknx CTPYKTyp C UCNONb30BaHNEM 3HAHWUI O
XUMUYECKUX CBOMCTBAxX N MeTogax nony4yeHms otaenbHblX KNacCcoB OpraHN4yeckmnx CoeauHeHun,
NOJSTYYEHHbIX NPU N3y4eHNN Kypca OpraHMyeckKon XMMum.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.4 NpodgeccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol nporpammbl 020100.62 XnuMus n oTHOCKTCS K BapuaTueHoi yactn. OcBanBaeTcs
Ha 4 kypce, 7 ceMecTp.

JaHHas yyebHas oucumnivHa BknoyeHa B pasgen "b3. Likn npodpeccrmoHanbHbIx ANCUMnanH" n
OTHOCMTCS K BapuvaTMBHOM YacTu aToro 6noka.

OcBavBaeTcs Ha 4eTBepToM Kypce (7 ceMecTp).

OucumnnnmHa "Knaccmnyeckmne MeToabl OpraHN4eckoro CMHTe3a" onupaeTcs Ha Takue paHee
N3y4YeHHbIe CTYAEeHTaMN ONCLMMAWHBI, Kak 00Wwas n HeopraHnyeckas XxmmMms, opraHm4eckas Xmmms,
aHanuTnyeckas xmmus, pusndeckas XmmMms. 3HaHUs U HaBblKW, NOSTYYEHHbIE CTyAEeHTaMun B
pesynbTate N3y4yeHns oucumnnmHbl "Knaccuyeckne MeTOAbl OpPraHnyYeckoro CuHTe3a, HeobxoanMMmbl
ans popMmpoBaHus e€ cesA3n ¢ Apyrumm gucunnnmHamm. MiayyeHne gaHHoro kypca
6naronpuSATCTBYET YCNELWHOMY N3YYEHNIO TakUX NOCNeayWnX ANCUUNANH, Kak "MexaHnambl
OpraHnyecknx peakumnin”, "XuMus retepoumknmyecknx coegnHennin, , "N3bpaHHblie rnasol
oroxumnn", "ONeKTPOHHasA 1 NPOCTPAHCTBEHHAS CTPYKTYpa OPraHNYeckmnx CoeaMHEHWNIA",
"dusnyeckne MeToabl UCCNefoBaHNS OpraHn4ecknx coeguHeHnin”, "CynpamonekynspHas xmmMms".

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwudcpoBka
LLncpp komneTeHumu npuobpeTaeMor KoMneTeHLUU
MNMK-6 - -
BN T HaBblKaMu Tbl H BPEMEHH -
(popeccuonanamse e Xy GOt aKenepE oD
KOMMeTeHuunn) patype npunp P
[K-7 MMeeT onbIT PpaboTbl HA CePUIAHON annapaTtype, NPUMEHSIEMO B
(NpogheccuoHansHele aHan|/|T|/|'-|eC|<p|/|x n q3M3VIKO-F))(I/IMI/I'-IeCKI/IX Ecc%gubssmax
KOMMeTeHuun)
K-8 BnageeTt MeToaamm permctpaumm n obpaboTtkm pe3ynbtaTtoB
(MpocpeccuoHanbHeie XUMUYECKN 3KCne VIF:/IeHTOBp ' i
KOMMeTeHuunn) P

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

OCHOBHbIE MeTOObl N NPUHUUIMbI CUHTE3a OPraHn4eCcKunx coeguHeHNn, MexaHn3Mmbl npoTekarwnx
peaKLu/u7|, OCHOBbI PETPOCUHTETNHECKOI0O aHanmaa ansd rpaMmoTHOro ninaHnpoBaHmMA 3agaHHOro
CNHTE3a,
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Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHnieckoro cuHtesa”; 020100.62 Xumns; ooueHT, K.H. (foueHT) KypbaHranmesa A.P.

2. DONTXEH yMeTb:

NNaHNPOBaTb CXEMY CMHTE3a M OPMEHTUPOBATbLCS B Bbibope Hanbonee paumoHanbHbIX METO40B
MONy4eHMsl LeneBbiX NPOOYKTOB C Y4eTOM aHeprocheperatLmx 1 9KONornyeckmx ocobeHHocTel
BblBpaHHOro MeTona, 6e30MacHoOCTM U T.4.

3. OOMXeH BnageTb:

HaBblkamMn paboTbl ¢ y4ebHMKaMu, MOHOrpacprsaMI, OPUTMHANBHON NEPUOANYECKON NUTEPaTYpPOI No
OpraHN4yecKoMy CUHTE3Y

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:

NCMONb30BaTb TEOPETMYECKME 3HAHUS B NMPAKTUYECKON 9KCnepuMeHTanbHol pabote B obnactu
OpraHn4Yeckoro CUHTe3a.

4. CTpyKTypa u cogepxaHve oUCLUNAUHBLI Moayns
Obwas TpynoemMKoCTb AMCLUMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLUMANHBI 9K3aMEH B 7 CEMeCTpe.

CyMMapHo no AucumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTbl N0 AUCLMNNNHE/ MOAYIO
TemaTtnyeckun nnaH gUCUUNIUHbI/MOAYNS

Bunabl 1 yacbl
Pasgen ayauTopHOM paborThbl,
Henens WX TPYA0EMKOCTb Tekywue opmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 1. Llenwn, 3agaum n
OCHOBHbIE MOHATUS
1. 7 1 2
opraHuyeckoro 0 0
CUHTEe3a.

Tema 2. Ctpareruns,

nnaHMpoBaHue n
npobnembl

2 MHOroctaguinHoro 7 2 2 0 0

OopraHnyeckoro

CUHTEe3a.

Tema 3.

PeTpocuHTetTnyeckui

aHanua. lNoHstne o
CUHTOHax u

8. CUHTETUYECKUX 7 s-4 4 0 0

9KBMBANEHTax

JOYHKLMOHANbHbIX

rpynn.
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Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHnieckoro cuHtesa”; 020100.62 Xumns; ooueHT, K.H. (foueHT) KypbaHranmesa A.P.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 4. 3alwmnTHbIEe
rPynnbl B OPraHN4eckom
CUHTE3e.
Vcnonb3oBaHue
TEeMNnaTos.

Tema 5. MeTogbl
YOJIHEHVS U
coKpalleHus
yrnepoaHon uenu.

KOHTPO/NbHas
0 paboTta

Tema 6. Peakyuun
LmKnmsauum mn
pPacKpbITUS LUKIOB.

Tema 7. MeTonpbi
OKUNCNEHNS
OpraHn4yeckmx
coenHEeHUn.

Tema 8. MeTonbl
BOCCTaHOBNEHUS
OpraHn4eckmx
coeVnHEeHNN.

11

Tema 9. MeTonpbl
raforeHnpoBaHns
OpraHnyeckumx
coeunHEeHNn.

12-13

10.

Tema 10.
Meperpynnuposku.

14

11.

Tema 11.
KOHCTpYKTUBHbIE
peakumu C y4acTnem
KapOOHMNbHbIX
coeguHeHNA.

15-16

KOHTPO/NbHas
0 paboTta

12.

Tema 12. MeTonpbl
co3panmns cesa3m C-C ¢
NMOMOLLbIO
MeTannopraHnyecKunx
peareHToB.

17-18

Tema . NTtoroeas
doopma KOHTpons

9K3aMeH

NTtoro

42

4.2 CopepxaHvue UCLUNMUHbI
Tema 1. Llenu, 3apauv n OCHOBHbIE MOHATUS OPraHUYeCcKOro CUHTe3a.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

OcCHOBHble NCTOpMYeckme aTanbl U TEHAESHUUM Pa3BUTUS OPraHUYeCcKoro CMHTEe3a, ero NPUHLMMLI 1
YCNOBMS COBEpLIEHCTBOBAHUS. Llenn n 3anaym opraHnyeckoro cnHTesa. Ponb opraHnyeckoro
CUHTE3a Kak Hayku ans peweHns rnobanbHbIX NpobnemM coBpeMeHHoro obuecTea.

Tema 2. Crpaterus, nnaHuposaHue u Npo6semMbl MHOroCTaAUNHOrO OPraHMYecKoro CMHTe3a.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

PernctpaunoHHbin Homep 727114
Crtpanuua 5 us 14.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHnieckoro cuHtesa”; 020100.62 Xumns; ooueHT, K.H. (foueHT) KypbaHranmesa A.P.

Ctparterus, TakTuka u nnaHMpoBaHne OpraHn4eckoro cnHTesa. NpobnemMbl MHOrocTaaniHOro
OpraHn4Yeckoro cuHTesa. Belbop onTMManbHOro NyT CMHTE3a OPraHNYeCKOro COeANHEHMS 1
pakTopbl, BAMsOWME HA 3TOT BblbOp. Bbixoa, KonnyecTBo ctaauii, 4OCTYNHOCTb PeareHTos.,
OJHO3HAYHOCTb NMPOTEKAHUS peakuunin. KOHCTPYKTUBHbIE N OECTPYKTUBHbIE peakuum B
opraHuyeckonm xummuun. Knaccmdunkaums KOHCTPYKTUBHbIX peakunini XeHOpukcoHa, npumepsbl
peakunii. CenekTMBHOCTb: CybCTPaTOCEeNEKTUBHOCTb, MPOAYKTOCENEKTMBHOCTb, XEMOCENEKTUBHOCTb
peareHTa, permocenekTMBHOCTb peakumnin, CTepeoCenekTMBHOCTb PeakLUnin B OpraHM4eckom XMMnn.
[MpunmMepbl peakumi.

Tema 3. PeTpocuHTeTuyeckum aHanma. NoHATUE O CUHTOHAaX U CUHTETUYECKUX 3KBUBaNeHTax
PYHKLUUOHaNbHbIX rpynmn.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Npoeonornsa petpocuHTeTmyeckoro aHanuaa no Kopu. MNMoHATMS CUHTOH, cTpaTermyeckas cBsa3b,
pacyneHeHne, CUHTETUYECKMIA 9KBUBANEHT, CTPATErM4Yeckoe A4p0, AEPEBO CUHTE3A. JINHEWHbIN 1
KOHBEPreHTHbIN NyTn cnHTe3a. [oHATUE CMHTETUYECKOrO METOA, CKPbITON (OYHKLMOHANBHOM
rpynnbl. MprMepbl aNeTPONIbHbBIX U HYKNEOWWbHBIX CUHTOHOB, Napbl CUHTOHOB
MPOTMBOMONOXHOWM NONAPHOCTW, obpaleHne nonspHocTn. MNpuMepbl peakuuii ¢ y4actTnem
CVHTETMYECKUX 9KBUBANIEHTOB NPVBEAEHHbBIX CUHTOHOB. [1pMepbl aHann3a LeneBbiX CTPYKTYP.
PekomeHpaumm no BbIBOPY CTpaTernyeckux cessein. AHanna BO3MOXHOCTU MPaKTUYECKOM
peanuaaummn CuHTe3a 1 Bbibop ONTUMANbLHOMO U3 BO3MOXHbIX NyTein. MeToabl hopMMpoBaHUS
YrneponHoro ckeneta LeneBoin CTPyKTypbl.

Tema 4. 3awnTHble rpynnbl B OpraHUYecKoM cuHTese. Ucnonb3oBaHue TeMnnaros.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

TpeboBaHus, NpeabsaBAsSeMble K 3aWNTHBIM rpynnam. 3awmTta apomaTtnydekmnx C-H cesasen,
rMAOPOKCUNBHOM rpynnbl 0A4HOATOMHbIX 1 MHOFOATOMHbIX CMIMPTOB, 3awmTa KapboKCUNbHOM,
KapOOHWNBHOW, aMMHO-TPynnbl. [NpuMepbl NPeBpaLLeHWA.

Tema 5. MeToabl yA/IMHEHUS U COKpPaLLLEHUS YINEepPOaHON Lenu.
JNIeKLMOHHOe 3aHsiTue (4 4yaca(oB)):

MeToabl yONUHEHNS yrnepoaHOM Lenu, OCHOBaHHbIE Ha MeTannoopraHnyeckux cuHTesax (peakuum
Biopua-LopbirnHa n Biopua-®dutTtura, HaTpunaueTuneHoBbILA CUHTE3, MarHUNOpraHN4ecKuni
CUHTE3) N peakumsax koHgeHcauum (peakumm dasopckoroo, Penne, ®puoena-Kpadrca, peakums
XNOPMETUNNPOBAHNS, anbao/bHas 1 KPOTOHOBAas KoHAeHcaums). MeTtoabl cokpalleHns yrnepogHom
uenu: nekapbokcunnpoBaHve, nekapboHNIMPoBaHNE, CUHTESbI C yHaCTMEM MMOPOKCMNIAMMHA,
oTlWenneHne MeTaHa, OKUCNEeHNe, ranogopMHbIE peakLuunu.

Tema 6. Peakuuu uukKnmsaumm n packpbIiTUs LUKIOB.

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

Peakumun unknnsauun 6e3 n3aMeHeHns KonnyecTsa aToMoB yrnepona: peakums OukmaHa. Peakumm
LUUKNONPUCOEONHEHNS C YONUHEHUEM LIENN: BHYTPUMONEKYNSPHbIE UMKNN3aunn - peakumns
dpupena-Kpadprtca, peakums buwnepa-Hannpanbckoro. MexmonekynspHas KoHOeHcaums:
peakumn C ydacTueM OMaMnHOB W ravkonen. icnonb3osaHue peakunii [2+1], [2+2], [3+2], [4+2] ?
LIMKIONPUCOEAVHEHNS B CUHTE3E OpraHm4yecknx coeguHeHuii. Knaccugoukaums,
PEernocenekTMBHOCTb peakunii umknonpucoeamHeHus. MNMpucoennHeHme kapbeHoB K HenpenenbHbIM
coeaunHeHuaM. CMHrneTHas n TpunnetTHas qoopmbl kapbeHa. Peakunn packpbiTve LMKIOB.

Tema 7. MeToabl OKUCNEHUSI OPraHUYeCcKuX coe AUHEHUN.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
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Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHnieckoro cuHtesa”; 020100.62 Xumns; ooueHT, K.H. (foueHT) KypbaHranmesa A.P.

PeareHTbl okucneHus: coeAMHeHNs MapraHua v Xpoma, nepokcuabl, HAOKUCNOTbl, ANOKCUA CenexHa,
O30H, AUMETUNCYNbMoKCKa, anxnopoauumaHoxmHoH (DDQ), xnopaHun. OknucneHne BTOPUYHbIX
cnmpToB 80 keToHoB coeauHeHnamn Cr(VI). Ctagumn peakunn, ydactne coegnHenun Cr(V) u Cr(lV) B
npouecce okucnexus. Mprumepsbl n3sectHbix coeanHernii Cr(V) n Cr(1V). NMoboyHble peakuun npu
okucneHmmn buxpomaTom B kucnoi cpene. OkncneHve B AByxgasHoi cucteme: Metoabl dusepa u
IOxoHca. CuHTE3 anbaernnos OKUCNEHWEM NEPBUYHBIX CNUPTOB. Icnonb3oBaHne peareHToB
CappetTta n Konnunaa (komnnekc CrO3 ¢ nMprMONHOM); 4OCTOMHCTBA M HEAOCTATKM 3TOr0 MetToaa.
OxkuncneHne NepBrnYHbIX 1 BTOPUYHBIX CMUPTOB A0 anbAernaos M KETOHOB MMMOXIOPUTOM HaTpUs B
IAByX(pasHom cucteme; orpaHnyeHns atoro metoga. Okumcnenune no cesasm C-H: nonyyeHune
apomartmnyecknx anbaernnos, OKMCNEHME Mo aniniibHOMY NONOXEHUIO XPOMOBbIM aHTOPUOOM,
TpeT-byTnnnepbeH30aToOM, LMOKCUAOM cefneHa (MOHSTE O eHOBOW peakummn). SnokcnanpoBaHme
ankeHoB. OMNOKCUAMPYIOWME areHTbl: HaoyKCycHas, TPUgPTopHaayKCycHas, MOHOHaaManemHosas v
M-xnopHanbeHsoHas (MCPBA) kucnotbl. TpeT-byTunrnaponepokcus Kak 3noKCUaNPYoWnia areHT.
2rnokcnanpoBaHne animnoBbix cnMpToB. [lnactepeocenekTMBHOCTb peakumm B MpUCyTCTBUN
KOMMNAEKCOB BaHaAus. QHAHTUOCENEKTUBHOE anokcuamposaHue no Wapnneccy (B npucyTCTBUm
naonponunara TutaHa n agompa BMHHOM KucnoThl). Peakuns banepa-Bunnurepa n ee KoHkypeHuus
¢ anokcuamposaHmem no cea3n C=C. OTHoCUTENbHbIE CKOPOCTN 3TUX ABYX peakunin. Katanua
peakunn baliepa-Bunnnrepa MmnHepanbHbiMu kucnotamu. FnapokapboHaT HaTpus kak KatanmaaTop
CENeKTUBHOro NposeneHns peakumn banepa-Bunnurepa B cnyyae KeTOHOB, conepXallmx CBA3b
C=C. 9nokcuanposaHue a,B-HenpenenbHbix KETOHOB. OKMCNMTENBbHOE pacluenneHmne CBa3un
yrnepogn-yrnepof. OkucneHvne ankeHoB nepMaHraHaTom 4o KapboHOBbIX KMCNOT (B TOM YMcChe B
YyCNoBuSX Mex@asHoro katannaa) n oo anbgernnos. PacwenneHue 1,2-01M0noB NOAHOW KUCNOTON U
TeTpaauetatom cBuHua. O30HONM3 ankeHOB, MEXaHM3M peakuun. BocctaHoBUTENbHOE 1
OoKMCNUTENbHOE pacuenneHne 03oHnaoB (1,2,4-TpnokconaHos). CenekTMBHOCTb 030HNPOBAHMS,
CBSA3aHHas C 3NeKTPOHHbIMK adpdoekTaMu 3aMecTuTenen npu BONHOM CBA3N.

Tema 8. MeToabl BOCCTaHOBNEHNSA OpraHN4eCcKMX coeauHeHun.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MeToabl BOCCTAHOBIEHUS KpaTHbIX Yrnepoa-yrnepogHblx cessein. MeTonbl BOCCTaHOBNEHUS
KapbOHUNBHOW rpynnbl U APYrux oyHKUMOHaNbHbIX rpynn. Metonbl KnemmeHceHa v
KnxHepa-Bonbga, rpaHnubl NPUMEHUMOCTY 3TUX METOLOB, CBA3AHHbIE C HANMYMEM OPYrnX
doyHKLMOHanbHbIX rpynn. [esokcureHmpoBaHue Yyepes 1,3-aMtrnonaHbl, TO3UNTMAPa30oHbI.
MNpumMeHeHVe rnapraoB antoMnHms 1 6opa. PeareHTbl Ans 3amelleHns ranoreHa Ha BOAOPOL:
aKTMBHblE METaN/bl B MPUCYTCTBMM CNpTa, UnaHobopornapua HaTpus, cyneprnopuibi,
TpnbyTunonoso-ruapua. MmaopunpoBaHne KpaTHbIX CBA3EN. TUMbl KaTanM3aTopoB rMApPUPOBaHUS:
4epHu, okncK (katanusarop Agamca), katanusaTopbl Ha HocuTensx. Metannbl NNATUHOBOW rpynmbl,
HUKenb PeHes, ero pasHoBuaHOCTKY, kaTanuaartop J1asumpa (xpomut megu). bopua Hukens (P-1-Ni n
P-2-Ni). KatanusaTopbl ons rugpuposaHns npu HU3KOM 1 BbICOKOM gasneHuun. [pencrasneHue o
MexaHn3Me rnapuposaHns. ['mMaoporeHonns CBsA3en yrnepoa-retepoaTtoM, MexaHn3m rnpolecca.
KomnnekcHble ruapuabl METanNoB Kak BOCCTaHOBUTENW. bopornapua Hatpusa n antoMornapug
NUTNS, NX NPUMEHEHUNE B CMHTE3E. MexaHn3M BOCCTAHOBNEHNS KAPOOHUIbHBIX COEANHEHNIA
anioMornapuaoM NMTns (3NeKTPOOUNbHBIA KaTanma) n 6opornapuaom HaTpus (HyKNEOUNbHBLINA
katanus). Baanmognericteme antomorngpuaa nutua ¢ OH-, NH-; SH-kucnotamw.

Tema 9. MeToabl ranoreHUpoBaHUsi opraHNYeCckux coeanHeHun.

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

OCHOBHbIe TUMbl peakLumnin ranoreHMpoBaHus. Peakumm npucoeanHeHNs ranoreHos,
ranoreHoBo4OpPOLO0B, peakumm cBobofHopaamkanbHoOro 3ameweHns. CenektuBHoe
ranoreHuposanue. [Nony4yeHne opraHnyeckux oTopnpom3BoaHbIX. [anoreHnpoBaHme ¢
NCNOJMIb30BaHNEM MONEKYNAPHBIX raloreHoB, CMELLaHHbIX ranoreHos, raforeHoBo40POoA0B,
cepocoepxatmx ranoreHmnoB, goocgopcogepxawmx ranoreHngos. MexaHn3mbl peakuuni
ranoreHmpoBaHns. OpraHnyeckne CoeanHEHNs, NCNONb3yeMble Kak MArkMe ranoreHmpyowme
peareHTbl.

Tema 10. NeperpynnmMpoBKu.

JNIeKLMOHHOoe 3aHsiTue (4 4aca(os)):
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[MeperpynnupoBKK C COXpaHEHNEM YyrnepoaHOro ckeneta: annunbHas neperpynnmpoBka,
nepemMelleHne TporHOM cBa3un. [eperpynnnpoBky C NMOCTPOEHWEM YrNepoaHOro ckeneta:
neperpynnupoBkn ®puca n KnsiiaeHa, beHananHoBas neperpynnmposka. lNeperpynnmpoBku ¢
pacLiernieHem yrnepogHoro ckenera: rojpMaHoBCKOe pacluenneHne ammaos KUCNorT,
neperpynnupoeka bekmaHa, peakuus Wmuara. MNeperpynnnposky ¢ NepecTporkon yrneponHoro
ckenerta: neperpynnupoeka BarHepa-MeepseliHa, nuHakonnHoBas neperpynnupoBska,
PEeTPONMHAKoNMHOBAs rneperpynnupoBka, N3oMepusauuns yrneson0oponoB.

Tema 11. KOHCTPYKTUBHbIE peakLn ¢ yH4acTueM KapboHUNbHbIX COe AUHEHUN.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

AnbOONbHO-KPOTOHOBbLIE KOHAEHCALMN, aHeNnMpoBaHue no POBUHCOHY, koHaeHcauun KnsiiseHa,
KHoBeHarens, [lnkmaHa, peakumm ManHunxa, dap3aHa n Buttura. MexaHnambl peakumii. x
CUHTETUYECKUI noTeHuunan.

Tema 12. MeToabl co3paHus cBs3mn C-C ¢ NOMOLLLbIO MeTaNIOPraHUYEeCKMUX peareHToB.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

JInTnin- n MmarHmmnopraHMyeckne coeamHeHNs, nx Nony4eHne N3 opraHoranoreHNaoB U metanna.
OC06€eHHOCTN CMHTE3a BUHWUMBbHBIX Y anfubHbIX TUTUA- 1 MArHUAOPraHNYECKMX COeANHEHNIA.
Vicnonb3oBaHne marHns Puke ons CMHTE3a MarHumopraHmyeckux coeguHeHnin. CuHTes
MarHMnopraHn4eckmnx CoOeaNHEHNn peakumnen ¢ conpoBoXaeHueM. lNonyvyeHne nuTninopraHnyeckmnx
CoeVHEeHNN peakunern opraHoranoreHnaoB U 0/iloBOOPraHNYeCknX CoeAUHEHNR C NUTURANKunamu.
NutnposaHue opraHuyecknx cybecrpartos. Lkana CH-kncnotHoctn yrnesogoponos. OcobeHHOCTH
CUHTE3a BUHUIIbHbIX W @aninibHbIX MTMTUA- U MarHUMopraHnyecknx coeanHeHuin. Baaumoneincrtene
MarHuin- 1 NUTUROPraHNYeCckx CoOeAMHeHU ¢ ankmunranoreHmoamu. OCo6eHHOCTM ranoreHnaos
annunbHoOro n 6eH3nnbHoro Tuna. MonyyeHne 6udpeHnnos nNo YnbmaHy. Peakumm Kpocc-coveTaHns
MarHuii-, UMHK-, ONOBO- 1 BOPOPraHNYecknx COeANHEHUIA C OpraHoranoreHnaamm, Katanmanpyemole
Komnnekcamm nannagms (Xapaw, Hervwn, Ctunne, Cy3sykn). NonyyeHne katannaaTtopos -
Komnnekcos nannaansa. OKncnnTenbHoe NpMcoeanHeEHNE - BOCCTAHOBUTENbHOE SIMMUHNPOBAHWE
Kak afieMeHTapHble akTbl B peakumnsx Kpocc-covyetaHns. CodetaHne ¢ TEpMUHANbHLIMU ankuHamm
(CoHorawwpa). Co4eTtaHne pTyTHOOPraHMYEeCKNX COeQUHEHWI C ankeHamm (Xek).

4.3 CTpyKTypa M copgepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHoM [TpyA0eMKOCTb| g;?a%“g:'o:?:;gaga
AducumnnmHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 5. MeToabl
NnoaroToBka K
5 [YAIMHEHMS 1 v 6-7 KgﬂTOOJ?IbH%VI 14 KOHTpONbHas
" |cokpalleHust 26 OE o paboTa
yrnepogHom uenwu. P
Tema 11.
KOHCTpYKTUBHbIE noAroToBka K
11.|peakunn c y4acTnem 7 15-16 |KOHTPONbHOM 16 KZ%LEZ”bHaH
KapOOHUNbHbIX pabote P
CoeVNHEHUN.
NToro 30

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OcBoeHmne ancumnnuHbl "Knaccmnyeckne METOAbl OPraHNYeCcKoro CuHTe3a" npegnonaraet
NCMNONb30BaHNE NEKUMOHHbIX 3aHATUI. Ha nekumsax npoBoAMTCS AEMOHCTpaUNS Cnanmnos C
NPUMEHEHNEM MynbTUMEeANAHON TEXHUKWN ANS 03HAKOM/IEHUSA CTYEHTOB C OCHOBHbIM TEOPETUYECKUM
marepuanom rno gaHHoW AucuunnuHe.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Llenn, 3apa4yv n 0OCHOBHbIE NOHATUS opraHu4eckoro cuHre3sa.
Tema 2. CTpaTerml, nnaHnposaHue n ﬂpOﬁﬂeMbl MHOrocTagumuHoro opraHn4eckoro cuHte3a.

Tema 3. PeTpocuHTeTnyecknm aHanma. NoHATUE O CUHTOHAaX U CUHTETUYECKUX IKBUBaNeHTax
PYHKLUMOHanNbHbIX rpynnmn.

Tema 4. 3awwMTHbIE rpynnbl B OpraHUYeckom cuHTe3e. cnonb3oBaHue TeMNIaToB.
Tema 5. MeToabl yANIMHEHUA U COKpaLLLEHUSA YrNepoaHon Lenu.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

O6pa3subl 3aaaHunii | KoHTponbHoW paboTol: 1. MNpoBeanTe PeTPOCUHTETUYECKNIA aHANN3 CNeayowmx
COelVHEHWIA: a) naomacnsHas kucnota, 6) neHTagekaHoH-4, B) rekCuH-3-on-1, r) 3-MeTUNoKTaHoH-2,
1) 7-HoHeHanb, €) C6H5-CH2-CH(OH)-CH2-CH2-CH3, X) okTaH-4-0H, 3)
3-tpeHunn-1-umnknoneHTun-1-nponaHon, n) LMc-5-renteH-2-oH. YKaxumTte ctpaTernyeckyro cesi3b,
9NEKTPOOUNbHBIA U HYKNEOMUNbHBIA CUHTOHbI, CUHTETMYECKME SKBMBANEHTbI. Hanuwmnte ypaBHeHNS
1 yCNoBUA NPOTEKaHNS BCEX peakuui, nexalumx B OCHOBE Mony4yeHns yKkasaHHbIX COeANHEHUN U3
LOCTYMHbIX peareHToB. 2. YKkaxute, kakne gyHKUMOHaNbHbIe rpynmnbl HAA0 3alWnTUTb, HYTOObI
NPOBECTY cneayolme CUHTETUYECKNE NPeBPaLLEHNS: a) 3-TnapoKCU-2-xnopnponaHans B
2,3-gurnopokcunponanans; 6) 2-amnHo-3-(1H-nHgon-3-un)nponaHoByo KUCNOTY B XNOpUa
3-o0kco-1,2,3,4-TeTparnapoumnknoneHTalb]uHaon-2-aMMoHns; B) 2-doypaHkapbanbaernm B
5-6eH30mn-2-goypaHkapbanbaerna. NpennoxmTe BO3MOXHbIE 3aWMUTHbIE FPyNMbl 1 NOAXoAsWNe
CYHTETUYECKME CXEMbl A5 MPOBEAEHNS Kax,aoro npespatweHns. 3. Cnocobbl 3awmTbl
rMOPOKCUNBHOW rpynnbl: METOObl BBEAEHUSA U yaaneHns pasnnyHblX 3aWnTHbIX Fpynn, nx
YCTOMYMBOCTb B 3KCNEPUMEHTaNbHbIX YCNOBMAX, NPEnUMyLecTsa n Hegoctatku. 4. Hanuwurte
ypaBHeHUS cneayowmnx peakuni ranoreHnpoBaHnsa opraHn4yecknx coeguHeHun:

Tema 6. Peakumu umknmsauum v packpbiTusi LLUKNOB.

Tema 7. MeToobl OKMCNEHUSI OPraHNyYeckux coe JUHEHUN.

Tema 8. MeToAbl BOCCTaHOB/IEHMA OpraHM4ecKux coeauHeHUn.

Tema 9. MeToabl ranoreHUpoBaHUsi OpraHUYeCcKux coeanHeHUM.

Tema 10. NeperpynnmupoBKu.

Tema 11. KOHCTPYKTUBHbIE peakLn ¢ y4acTueM KapboHUNbHbIX COe AUHEHUN.
KOHTponbHas paboTa , NpuMepHble BONPOCHI:
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Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHnieckoro cuHtesa”; 020100.62 Xumns; ooueHT, K.H. (foueHT) KypbaHranmesa A.P.

MpuMepHbIe BONPOCHI K KOHTPONbHOM paboTe: 1. PermocenekTMBHOCTb 1 MCNONb30BaHWE peakLmii
[2+1], [2+2], [3+2], [4+2] ?uMKNONPUCOEANHEHUS B CUHTE3E OpraHMYeCcKux coeguHeHnin. 2. Metoabl
OKMCNEHUS OpraHnyecknx coefHeHuin. PeareHTbl OKUCNEHNS: COeAMHEHNS MapraHua u xpoma,
nepokcuabl, HAOKUCNOTbI, ANOKCUI CeneHa, 030H, OUMETUNCYNbAPOKCUA, ANXNOPOANLNAHOXNHOH
(DDQ), xnopanHun. 3. OkmcneHne BTOPUYHbIX CNMPTOB A0 KeToHOB coeamHeHusmu Cr(VI). Mpumepsbl
n3secTtHblx coeanHeHnii Cr(V) n Cr(IV). MNoboyHble peakumm npu oKMcneHmmn 6muxpomaTom B KMCOi
cpene. OkucneHune B aByxgasHom cucteme: metoabl dusepa n [xoHca. 4. CuHTE3 anbaernaos
OKUCNEHNEM NepBUYHbIX CnMPTOoB. Vicnonb3osaHue peareHToB CappeTta u KonnmHasa (KkoMmnnekc
CrO3 ¢ nMpnanHOM); OCTOMHCTBA M HeJocTaTky aToro Metoga. OkucneHme NnepBUYHbIX 1
BTOPUYHbIX CMIMPTOB A0 aNnbAerngoB 1 KETOHOB MMNOX/IOPUTOM HATPUS B ABYX(PA3HOM CUCTEME;
orpaHuyeHuns atoro metoga. 5. OkucneHune no cea3m C-H: nonyyeHme apomaTnyeckmx anbaernaoos,
OKMCNEHME Mo annnibHOMY NMOMOXEHMNIO XPOMOBBIM aHTMAPUAOM, TPET-byTunnepbeH30aTom,
OMOKCUOOM ceneHa (NOHATUE O eHOBOW peakummn). 6. SNOKCMANPOBaHME ankeHOoB. Snokcuampyrowme
areHTbl: HaOykcycHasl, TP TOpHaayKCyCcHasi, MOHOHaAManemHoBas u M-xnopHanbeH3onHas
(MCPBA) kucnotbl. TpeT-6yTunrnaponepokcu Kak anoKCMAaNPYWMiA areHT. SnokcnanpoBaHme
annunosbIx CNUPTOB. 7. OKMCAnTenbHOE pacluenneHne ceasm yrnepoa-yrnepon. OkucneHne ankeHos
nepMaHraHaTom Ao kapboHOBbIX KMCNOT U A0 anbaernaos. PacwenneHne 1,2-010n0B MOLHOW
KMCNOTOM 1 TeTpaaueTtaToM cemHua. O30HONN3 ankeHoB, MeXaHn3M peakummn. BocctaHoBuTenbHoe u
okuMcnuTenbHoe pacuenneHne o3oHnaos (1,2,4-tpnokconaHos). 8. MeToabl BOCCTAHOBNEHUS
KpaTHbIX yrNepoa-yrnepoaHbix cBsidein. 9. Metoabl BOCCTaHOBNEHUSI KAPOOHWUIBbHOM Fpynnbl 1 APYrux
doyHKUmnoHanbHbix rpynn. Metonobl KnemmeHceHa n KnxHepa-Bonbda, rpaHuubl NPUMEHMMOCTY 3TUX
METOLOB, CBA3AHHbIE C HANN4YMEM APYrnx PyHKUMOHaNbHbIX rpynr. [esokcureHmposaHne yepes
1,3-OMT1oNaHbl, TO3UNrMAapPasoHsbl . MpMeHeHne rnaopruaos antoMmHus 1 6opa. 10. PeareHTbl ons
3aMelleHuns ranoreHa Ha BOAOPOA;: akTUBHbIE METaN bl B MPUCYTCTBUM cnnpTa, umMaHobopornapua
HaTpws, cynepruapvabl, Tpubytunonoso-ruapua. 11. M'moprpoBaHue KpaTHbIX CBA3€i. Tunbl
KaTanmsatopoB rMAPUPOBaHUA: YepHU, OKUCK (kaTanm3atop Agamca), kKatannm3aTopbl Ha HOCUTENSX.
MeTtannbl NnnaTMHOBOM rpynmnbl, HUKENb PeHes, ero pasHoBUAHOCTY, katanuadaTop J1asupa (xpomnt
menn). bopng Hukens (P-1-Ni n P-2-Ni). 'mgporeHonna ceasen yrnepoa-retepoaToM, MexaHn3m
npouecca. 12. KomnnekcHble rugpuabl METANNOB Kak BOCCTaHOBUTENN. Bbopornapua Hatpus
anoMorngpua nutus, ux npuMeHeHne B cnHtese. 13. MeTtoabl ranoreHMpoBaHns B OpraHnyeckom
XUMUK. Peakuum nprucoennHEHNs ranoreHoB, rafioreHoBoAOPOA0B, peakumun cBoboaHOpaanKanbHOro
3amelleHns. CenekTnBHOE ranoreHmpoBaHue. lNonyyeHme opraHn4eckmx goToprpon3BoaHbIX. 14.
KOHCTpYKTMBHbIE peakumm ¢ y4acTuem kapboHUIbHbIX COeANHEHWIA (anbA0NbHO-KPOTOHOBBIE
KOHOeHcauuw); koHaeHcauum KnanseHa, KHoseHarens, ukmaHa; peakumm ManHuxa, apsaHa n
Buttura. Vix cuHTeTnyecknin noteHuman.

Tema 12. MeToabl co3paHus cBsa3mn C-C ¢ NOMOLLbIO MeTaIopraHu4ecKmMx peareHToB.
Tema . UToroeas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3K3aMeHy:
MpuMepHble aK3aMeHauUMOoHble BUNeTbI:

@1

1. Llenn n TeHgeHumn pa3BuTUAa opraHn4eckKoro cCuHTe3a, ero npuHUunbl 1 ycnosus
coBepLleHCTBOBaHNA. Ponb OopraHMN4eckoro CuHTe3a Kak Hayku ond pelweHus rnobanbHblX npo6neM
COBpEMEHHOro obwecTea.

2. KomnnekcHble rmgpunobl METANIOB KaKk BOCCTAHOBUTENN. BOpOFVI,D,pI/I,EI, HaTpua n antomorngpunn
nmTnsa, X npuMeHeHne B CMHTE3e. MexaHn3M BOCCTaHOBMEHUS Kap60HVI}'IbeIX COeOVHEHNIA.

3. MprMeHeHne peakumnii [2+2]-UMKNONPUCOEANHEHUSI B OPraHNYECKOM CUHTE3e.

@2

1. Ctpaterusi u nnaHNpoBaHNe opraHn4eckoro cnHTesa. Mpobnembl MHOrocTaANNHOIO
opraHn4eckoro cMHTesa. Belbop onTMManbHOro nyTv cMHTE3a OpraHM4eckoro CoeanuHeHUs 1
goakTopbl, BASIOWME Ha 3TOT BbIOOP.

2. OkucnutenbHoe paclenneHne ceaseit yrnepoa-yrnepo..
3. lNprMeHeHne MarHMmnopraHn4yecknx COeanHEHNn B OPraHN4yeckoM CUHTe3e.

@3
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1. peonorus peTpocuHTeTuyeckoro aHanuaa no Kopu. MNoHATME CUHTETUYECKOrO METOAA, CUHTOHA,
CKPbITOM PYHKLIMOHANbHOW rpynnbl. CUHTETUYECKNE SKBMBANEHTBI (PYHKLMOHANBHBIX Fpyn.
MpuMepbl aHann3a Lenesbix CTPYKTYP.

2. MeTobl BOCCTAHOBNEHUS KAPOOHWBbHOW rpynnbl U APYrMX OYHKLMOHANbHBIX TPy,
BoccraHosneHuve no MeepseliHy-lINoHHaoopdoy-Bepneto. Metonbl KnemmeHceHa n KuxHepa-Bonbda,
rpaHuLbl MPUMEHNMOCTU 3TUX METOLOB, CBA3AHHbIE C HANMUYMEM APYrnX OYHKUMOHANbHBIX FPYm.

3. lNpuMeHeHre NUTNnOPraHNYeCcKmMx COeUHEHUN B OPraHN4eCcKOM CUHTE3e.

4

1. MeToabl yonvHEHNS yrnepoaHon Lienu.

2. OkncneHne cnUpToB 40 anbaernnos U KETOHOB.

3. lNMprMeHeHne peakunini UNONAPHOro LMKNONPUCOEANHEHNS B OPraHNYEeCKOM CUHTESE.

@5
1. 3awmta ruapoKcmnbHOM 1 KapbOoKCWbHON rpynn B OPraHNY4eCckoM CUHTE3E.

2. Karanutuyeckoe ruaprvpoBaHue Kak Metom BOCCTAHOBNEHNS KPaTHbIX Yyrnepoa-yrnepoaHbIX
cesaA3ei. [moporeHoNn3 cBsA3el yrnepoa-retepoarom.

3. Peakuunmn npmncoeaonHeHns Kap6eHOB K HenpemnenbHbIM COEANHEHNSAM.

@6
1. SawmTa KapbOHMNBHON 1 aMUHO-TPYMNMbl B OPraHNYECKOM CUHTE3E.

2. BocctaHoBneHue no bepuy. MexaHnam, npumepbl peakunii, permocenekTMBHOCTb, MPUMEHEHMNE B
OpraHN4yecKoM CHHTE3E.

3. OGLIJ.I/IG MeTOObl MONy4eHnAa MeTannopraHn4eckumnx COeNHEHWNIA HernepexogHblX MeTannos.

@7

1. MeToabl ranoreHNMpoBaHns B OpraHnyeckon xumun. Peakumm HykneounbHOro 3amelleHus.
2. XMmyeckune MetTobl BOCCTAHOBNEHUS KPaTHbIX YrNepoa-yrnepoaHbIX CBA3ENA.

3. MetannoopraHunyeckuin cuHTes: peakuun Biopua-LWopbirnHa n Biopua-®dutTura,
HaTpunaueTUneHoBbILA CUHTE3, MarHUNOPraHN4eCcknii CUHTES.

€8

1. CenekTnBHOCTb: CybCTPaTOCENEeKTUBHOCTD, NPOAYKTOCENEKTUBHOCTb. XEMOCENEKTUBHOCTb
peareHTa. PernocenektnBHocTb peakunin. CTepeoCcenekTMBHOCTb peakunin B OpraHn4eckomn XUMUN.

2. KOHCTPYKTUBHbIE peakuun ¢ y4acTnem KapOoHWIbHOR rpynnbl.
3. lNpumeHeHne peakunn Ounbca-Anbaepa B OpraHM4Yeckom CUHTE3E.

@9

1. MeToapbl cokpalueHns yrnepoaHoi uenu. NprMeHeHne B OpraHNYeCcKOM CUHTE3E.

2. OkncneHne ankeHoB 40 AMONOB 1 NOKCMAOB.

3. Knaccucbukaums peakumii umknonpucoeanHeHns. Metoabl reHeprpoBaHust KapbeHoBbIX HacTuu,.

€ 10

1. MeTtonpl ranoreHMpoBaHnsa B OpraHN4eckom XMMnn. Peakumn 3amelieHns atoma BOAOpOOAa Ha
dTOM rasioreHa B yrnesogoponax.

2. OKncneHmne KeToHOB.
3. lNpuMeHeHne UMHK- 1 KagMUAOPraHNYeCKMX COeOUHEHUI B OPraHN4eCcKoOM CUHTE3e.

& 11

1. MeTonpbl ranoreHMpoBaHuns B opraHn4eckom xumMmn. Peakumm npncoeanHeHns rno KpaTHbIM
ceasdam. ManodopmHas peakums, peakums Irenng-donbrapna-3enmHCKoro.

2. OkncneHue opraHn4eckux coenvHeHuin be3 JoyHKUMOHaNbHbIX rpynmn. OkucneHne ankeHos B
aJITINNbHOE NONOXeEHNE.

3. MNoHATUE PernocenekTMBHOCTM B peakumsx LumMknonpucoeanHeHns. MNprmepsl peakuuii.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 727114 5AE
CrtpaHnua 11 n3 14. 111 yHlf[

S OEMALIGH



Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHnieckoro cuHtesa”; 020100.62 Xumns; ooueHT, K.H. (foueHT) KypbaHranmesa A.P.

7.1. OcHOBHas nuTteparypa:

1. PeyToB, O.A. OpraHuyeckas xumms [TekcT]: B 4 y.: Y.: 1: YyebHoe nocobue ons By3oB /
O.A.PeyToB, A.J1.Kypu, K.N.BytnH - M.: BuHom, 2013.- 567 c.

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

3. PeytoB, O.A. OpraHuyeckas xumms [TekcT]: B 4 y.: Y.: 3: YuyebHoe nocobue ons By3oB /
O.A.PeyToB, AJ1.Kypu, K.IN.ByTnH - M.: BuHomMm, 2013. - 544 c.

4. PeytoB, O.A. OpraHuyeckas xumus [TekcT]: B 4 u.: Y.: 4: YyebHoe nocobue ans By3os /
O.A.Peytos, AJ1.Kypu, K.N.BytnH - M.: BriHom,2013. - 458 c.

5.PeytoB, O.A. OpraHuyeckas xummsa B 4 u.: Y.: 1: YyebHoe nocobue nns By3os / O.A.PeyTos,
A.N.Kypu, K.I'.BytnH - M.: BuHom, 2012.- 567 c.
http://e.lanbook.com/books/element.php?pl1_id=3152

6.PeyToB, O.A. OpraHuyeckas xumus]: B 4 u.: Y.: 2: YuyebHoe nocobue ans sy3os / O.A.PeyToB,
A.J1.Kypu, K.IN.BytuH - M.: BuHom, 2012.-623 c.
http://e.lanbook.com/books/element.php?pl1_id=3153

7.PeytoB, O.A. OpraHuyeckas xumms B 4 yu.: Y.: 3: YyebHoe nocobue nns By3os / O.A.PeyTos,
A.N.Kypu, K.I'.BytnH - M.: BuHom, 2012. -543 c.
http://e.lanbook.com/books/element.php?pl1_id=3154

8.PeytoB, O.A. OpraHuyeckas xumms B 4 4.: Y.: 4: YyebHoe nocobue nns By3os / O.A.PeyTos,
A.J1.Kypu, K.I.BytuH - M.: BuHom,2013.-722 c.
http://e.lanbook.com/books/element.php?pl1_id=3155

9. WepbuHa A. 3. OpraHnyeckas xummus. OCHOBHO Kypc.: Y4yebHuK [OnekTpoHHbI pecypc]. / A.D.
LLepbuHa, J1.I'. MaTyceswny; MNoa pen. A.9. WepbuHebl. - M.: HAL, MH®PA-M; MH.: HoB. 3HaHue,
2013. - 808 c.

Pexwum poctyna: http://znanium.com/bookread.php/book=415732

7.2. lononHutenbHasa nuteparypa:

1. Bopyukun, IN.H. Katanutnyeckmne npouecchl Nony4eHns yrneso4opoaoB pa3BeTBNEeHHOro
CTpoeHns, N3oMepusa n katanus cuHTe3a yrnesoopoaoB pa3seTBleHHoro ctpoeHus / 1. H.
Bopyuknin.?CaHkT-MeTepbypr: Mpodeccnonan, 2010.7745 c.

2. Tumocpees, B.C. MprHLMMbI TEXHONOMMN OCHOBHOMO OPraHM4eCcKoro 1 HegTEXMMMYECKOrO
cuHTe3a: y4ebHoe nocobue ans CTyoeHTOB BbICIINX Y4EOHbIX 3aBeOeHniA, 0byHatoWwmxcs no
HanpaBieHNO NOAroToBKM "Xnmnyeckas TexHonorus n énotexHonorus" / B. C. Tumodpees, J1. A.
Cepacdpmmos, A. B. TumoweHko.?M3a. 3-e, nepepab. n non..?Mocksa: Beicwas wkona, 2010.7406 c.

3.A.B.HemTapes, M.A.KasbimoBa, H.H.BTiopuHa, [.A.TatapuHos. MpakTtuyeckue paboTbl No
opraHn4eckomy cuHTtesy. Obwunii npakTukyMm. / yiebHo-meToanyeckoe nocobue - KasaHb: KasaHckuii
(MpmBonxckuin) penepanbHblii yHBepcuTeT, 2013. - 79 c.lMoapobHocTu:
http://kpfu.ru/publication?p_id=77299

7.3. UHTepHeT-pecypcChbl:
Brbnuoteka Xumnyeckoro coakynbteta MY - http://www.chem.msu.ru/rus/library/welcome.html
OpraHuyeckas_xumung - http://ru.wikipedia.org/wiki

YyebHble MaTepuanbl XuMmuyeckoro dpakynbteta MIMY no kypcy opraHu4eckom XuMum: -
ttp://www.chem.msu.su/rus/teaching/org.html

Xumpnyeckas sHuuknoneams chemport.ru - http:// www.chemport.ru/data/chemipedia/article_2630.html
AnekTpoHHas xuMmuyeckas bubnuoteka: - http://himlib.ru

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)
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OcBoeHve ancuunnumHbl "Knaccuyeckmne MeTofbl OpraHM4yeckoro cuHTesa" npegnonaraet
MCMONb30BaHNE CNeyOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HanN4um B
9NEKTPOHHO-bMbnnoTeyHol cnucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpoHHO-6MbnnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy LMGPOBOro KOHTEHTA y4ebHO-MeTOAMYEeCKON NuTepaTypbl 4ns By30B C
ycnoBuem obsi3atenbHoro cobntoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWIA 3aKOHHbI [OCTYN K HE06X0AUMbIM A5 0bpa3oBaTenbHOro Npouecca N3naHusm ¢
MNCNONb30BaHNEM NHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsM HoBbix PIrOC
BIMO.

KoMnboTepHbIn NpoekTop.

Mporpamma coctaeneHa B cootBetcTBum ¢ TpeboBaHnsmmn ®rOC BIO n y4ebHbiM nnaHoM no
HanpasneHuo 020100.62 "Xummua" n npodomnio noarotosky OpraHnyeckas XmMms .
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