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Mporpammy ovcumnnuHbl paspabotan(a)(n) ooueHT, K.H. (aoueHT) KypbaHrannesa A.P. Kadbenpa
opraHu4eckon xmummm Xvmmuyeckuii MHcTuTyT um. A.M. Bytneposa , almira99@mail.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 aucuunnmnHa BkntodeHa B pasgen " 51.B.0 0.8 OucuunnnHel (Mogynm)" OCHOBHOM
obpasoBaTtefbHOl nporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpukNnagHas XMMms 1 OTHOCUTCS K
obszarenbHbiM gucuunanHam. OceanBaeTcs Ha 4 Kypce, 7 CeMecTp.

JaHHas yqe6Has| OuncuunnnnHa BkKto4HeHa B pa3nen Bapl/IaTl/IBHOI7I yacTtu 6noka AMCUUNIUH Y‘-IeﬁHOI'O
nnaHa noaroToBku ﬁaKaﬂaBDOB no HanpaBneHunko "Xumus' no npogounnio OpraqueCKaﬂ Xnmns'.

OvcumnnuHa 'Knaccmnyeckune MeTonbl OpraHN4eckoro CMHTe3a' onmpaeTcs Ha Takue paHee
N3y4yeHHble CTyeHTaMn ANCLUMMAWHBI, Kak obwas 1 HeopraHMyeckas XMMusl, opraHm4eckas Xmmums,
aHanuTnyeckas Xxmmus, pusndeckas XmmMmus. 3HaHUS U HaBbIKW, NOMTYYEHHbIE CTYAEHTaMu B
pesynbtate n3yyeHus aucumnnmHel 'Knaccmyeckme MeTonbl OpraHMYecKoro CUHTe3a, HeobxoauMbl
INns OOPMUPOBaAHUS €€ CBA3M C APpYyruMy gucumunavHamu. VdyyeHne naHHoro kypca
6naronpusiTCTBYET YCNEWHOMY N3YYEHNIO Takux Nocneayowmx AUCUnnvH, kak 'MexaHnambl
opraHn4ecknx peakumit', 'XuMmnsi reTepoLnKNINYecknx coeanHeHunin', , 'MabpaHHble rnasbl Brioxmmmm',
'ONEKTPOHHAs N NPOCTPaHCTBEHHAS CTPYKTYypa OpPraHN4eCckKnx coeanHeHmin', 'dumnsmyeckmne Metoabl
nccnenoBaHUs opraHnyeckux coeguHeHnit', 'CynpamonekynspHas XmMms'.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLNN:

LLincpp komneteHumu npwoGpi::nlg?Eg;ﬁaeTeHuuu
OK-7
(OBILEKyNbTYPHbIE FOTOBHOCTbIO K CaMOpPasBUTUIO, camopeannaaumu,
KOMNETEHLIN) MCNONb30BaHMIO TBOPYECKOro NoTeHuuana
Orl1K-1 CNOCOBHOCTbLIO BOCMPVHUMATL, Pa3BuBaTh U NCMONb30BaTb
(npodheccunoHanbHble TeopeTn4eckre OCHOBbI TPALAMLMOHHbBIX U HOBbIX pa3aenos
KOMNeTeHLmm) XMMUW MPU peLleHnn NpogpeccroHasnbHbiX 3aaad
OrK-3 CMOCOBHOCTBIO MCMONb30BaTb TEOPETUYECKNE OCHOBDI
(npodheccunoHanbHble doyHLaMeHTanbHbIX pa3aenoB MaTeMaTukm U on3nkuy B
KOMNeTeHLmm) NPOteCCMOHANbHON AeATENbHOCTU
MK-3 BnafeHneM CUCTEMON oyHAAMEHTaNbHbIX XMMUYECKUX MOHATUN
(npodheccunoHanbHble N METOOO0NOrMY4EeCcKNX acnekToB XumMnm, oopmMamm n MetTogamm
KOMNeTeHLmm) Hay4YHOro No3HaHus
CcnocobHOCTbIO NpuobpeTaTbh HOBblE 3HAHWS C UCMONb30BAHNEM
MK-5 COBPEMEHHbIX Hay4YHbIX METOLOB U BNaLEHUE MU HA YPOBHE,
(npodheccunoHanbHbIe HeobXoaMMOM NS PelWeHns 3a8a4, UMEeLWmX
KOMNeTeHLmm) €CTEeCTBEHHOHAy4YHOEe COoAEepXaHne 1 BO3HMKAKWMUX Npu
BbINOIHEHNN NPOCPECCHMOHaNbHbIX PYHKLINA
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHOMEPHOCTH
XUMUYECKOW Hayku 1 pyHoameHTanbHble XMMNU4Yeckmne noHATUS
B FlpOC*)eCCVIOHaﬂbHOVI OeATEeNNbHOCTU B COOTBETCTBUN C
BbIOpaHHO cneunansaunen

Lncpp komneteHLUN

MNCK-1

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

OCHOBHbIE MeTOAbl N NPUHUUIMbI CUHTE3a OPraHn4YeCcKux coeguHeHNn, MexaHn3Mmbl npoTekarwnx
peaKLu/u7|, OCHOBbI PETPOCUHTETNHECKOIO aHanmaa ansd rpaMmoTHOro rninaHnpoBaHmMA 3agaHHOro
CNHTE3a,

2. IONXEH yMeTb:

NNaHNPOBaTb CXEMY CMHTE3a M OPMEHTUPOBATLCS B Bbibope Hanbonee paunoHanbHbIX MEeTO40B
NONy4YeHns LleneBbiX MPOAYKTOB C y4eTOM 3Heprocbeperatowmx 1 aKonormieckmx ocobeHHocTel
BbiBpaHHOro MeTona, 6e30MacHoOCTM U T.4.

3. OOMXEH BnageTb:

HaBblkamn paboTbl ¢ yHebHMKaMu, MOHOrpadrsaMI, OPUTMHANBHON NEPUOANYECKO NUTEepaTypoi no
OpraHN4yecKoMy CUHTE3Y

4. nONXeH OEeMOHCTpPUpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

NCMONb30BaTb TEOPETMYECKNE 3HAHUS B NMPaKTUYECKON aKCnepuMeHTanbHol pabote B obnactu
OpraHn4Yeckoro CUHTesa.

4. CTpyKTypa U cogepxaHue AUCLUMNINHDBI/ MOoayns
Obuwas Tpy[0EMKOCTb AUCLIMIMIIMHBI cOCTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 7 CeMecTpe.

CyMmMapHo no ancumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbBHO" (Hey..).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 aucUMnInHe/ MOAyNio
TemaTnyeckum nnaH oUCUUNANHbI/MOAYNA

Buabl u yachol
ayoMTOpHOM paboThbl,

Pasnen
Henensa MX TPyAOEeMKOCTb Tekywume copmbl
N ‘D'"Kn":')v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumu MpakTnyeckmellabopatopHbie
3aHATUA paborbl

Tema 1. Llenwn, 3agaum n
OCHOBHbIE MOHATUS
1. 7 1 2
OopraHnyeckoro 0 0
CUHTEe3a.
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. Ctparerus,
nnaHnpoBaHme u
npobnembl
2. o
MHOrocTagumnHoro / 2 2 0 0
OpraHn4eckoro
CUHTE3a.

Tewma 3.
PeTtpocunHteTnyeckui
aHanus. lNoHsaTtre o
CUHTOHaXxX U
CUHTETUYECKMX
9KBMBaNeHTax
JPYHKLMOHaNbHbIX

rpynmn.
Tema 4. 3alwmTHble
rPynnbl B OPraHN4eckom
4. |cuHTE3e. 7 5 2 0 0
Vcnonb3oBaHue
TEMNnaTos.

Tema 5. MeTogbl
YOJIHEHVS U
coKpalleHus
yrnepoaHon uenu.

Tema 6. Peakyuun
6. lumknusauum n 7 8 4 0 0
pPacKpbITUS LUKIIOB.

Tema 7. MeTonpbl
OKUNCNEHNS
OpraHn4yeckumx
coeanHeHNn.

Tema 8. MeTtonbl
g, [BoccTaHoBneHus v 11

OpraHn4eckmx
coeVnHEeHNn.

Tema 9. MeTonpbl
rasioreHnpoBaHms
OpraHnyeckumx
coenHEeHN.

Tema 10.
Meperpynnuposku.

Tema 11.
KOHCTpYyKTUBHbIE KoHTponbHas
11.|peakuum ¢ yqyactnem 7 15-16 4 0 0 paboTta
KapOOHMNbHbIX
coeNHEHNN.

Tema 12. MeTonbl
co3pnanmns cesa3nm C-C ¢
12./nomoubto 7 17-18 4 0 0
MEeTannopraHnyecKunx
peareHToB.

KoHTtponbHas
7 6-7 4 0 0 paboTta

7 12-13 4 0 0

10.
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn":')""zv;”b'/ Cemectp cemecTpa (B yacax) \ll(ompﬁmp
Ay Nekumu MpakTnyecknellaboparopHbie
3aHATUA paborbl

Tema . Ntorosas OK3ameH

7 0 0 0
doopma KOHTpoOns
Ntoro 42 0 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. Llenun, 3apauv n oCHOBHbIE MOHSATUSI OPraHNYecKkoro cuHTesa.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OcCHOBHblE NncTopunyeckme atarbl U TeHOEeHUUN pa3BUTUA OpraHN4eCckoro CuMHTe3a, ero npuHUunbl
ycnosusa coBepLlieHCTBOBaHUA. Llenn n 3apnaum opraHn4eckoro cuHTesa. Ponb opraHmn4yeckoro
CMHTE3a KakK Haykun ong peweHuns rnobanbHbiX r|p06neM COBpEMEHHOro obuwecTsa.

Tema 2. Ctparerusi, nnaHupoBaHue U Npo6aeMbl MHOroCTagAUMHOIO OPraHNYeckoro CUHTe3a.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Ctparterus, TakTuka u nnaHMpoBaHne OpraHn4eckoro cnHTesa. Npobnembl MHOrocTaaniHOro
OpraHn4Yeckoro cuHTesa. Belbop onTMManbHOro NyTM CMHTE3a OPraHNYeCKOro COeANHEHMS 1
hakTopbl, BAMsOWME HA 3TOT BbibOp. Bbixoa, KonnyecTBo ctaauii, 4OCTYNHOCTb PeareHToB.,
OJHO3HAYHOCTb NMPOTEKaHUS peakuunin. KOHCTPYKTUBHbIE N OECTPYKTUBHbIE peakuum B
opraHuyeckom xumuun. Knaccmdmkaums KOHCTPYKTMBHbIX peakunini XeHOpuKCcoHa, npumepsbl
peakunii. CenekTMBHOCTb: CybCTPaTOCEeNEeKTUBHOCTb, MPOAYKTOCENEKTMBHOCTb, XEMOCENEKTUBHOCTb
peareHTa, permocenekTMBHOCTb peakumin, CTepeoCcenekTMBHOCTb peakLunin B OpraHM4eckom XMMnn.
[MpunmMepbl peakumi.

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

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Noeonornsa petpocuHTeTmyeckoro aHanmaa no Kopu. MNMoHATMS CUHTOH, cTpaTermyeckas cBsa3b,
pacyneHeHne, CUHTETUYECKMA 9KBUBANEHT, CTPATErMYeckoe A4p0, AEPEBO CUHTE3A. JINHEVHbIN 1
KOHBEPreHTHbIA NyTn cnHTe3a. [oHATUE CMHTETMYECKOrO METOA, CKPbITON (OYHKLMOHANBHOM
rpynnbl. MprMepbl aNeTPONIbHbBIX U HYKNEOWbHBIX CUHTOHOB, Napbl CUHTOHOB
MPOTMBOMONOXHOWM NONAPHOCTW, obpalleHne nonspHocT. MNpuMepbl peakuuii ¢ y4acTnem
CVHTETMYECKUX 9KBMBANIEHTOB NPVBEAEHHbBIX CUHTOHOB. [1pMepbl aHann3a LeneBbiX CTPYKTYP.
PekomeHpaumm no BbIBOPY CTpaTernyeckux cessein. AHanna BO3MOXHOCTU MPAKTUYECKON
peanuaaummn CUHTe3a 1 Bbibop ONTUMANLHOMO U3 BO3MOXHbIX NyTein. MeToabl hopMMpoBaHUS
YyrneponHoro ckeneta LeneBoin CTPyKTypbl.

Tema 4. 3awUTHbIE rpynnbl B OpraHUYeckom cuHTe3se. Mcnonb3oBaHue TeMNnaTos.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

TpeboBaHus, NpeabsBAsSeMble K 3alWNTHbIM rpynnam. 3awmTta apomaTtndekmnx C-H cessen,
rMAPOKCUNBHOM rpynnbl 0A4HOATOMHbIX 1 MHOFOATOMHbIX CMIMPTOB, 3awmTa KapboKCUNbHOM,
KapOOHWNBHOW, aMMHO-TPynnbl. [NpuMepbl NPeBpaLLeHWA.

Tema 5. MeToabl yA/IMHEHUS U COKpPaLLLEHUS YINEepOoaHON Lenu.
JNIeKLMOHHOoe 3aHsiTue (4 4aca(oB)):

MeToAabl yONUHEHNS YrNepoaHONM Lienu, OCHOBaHHbIE Ha MeTannoopraHnyeckux cuHTesax (peakuum
Biopua-UWopsbirnHa n Biopua-dutTnra, HaTpunaueTUneHoBbILA CUHTES, MarHUAOPraHN4eCKUin
CUHTE3) N peakumax KoHgeHcauuu (peakumm dasopckoroo, Penne, ®puaena-Kpadrca, peakums
XNOPMETUNNPOBAHNS, anbao/bHas K KPOTOHOBAs KoHAeHcaums). MeTtoabl cokpalleHns yrnepoaHom
uenu: nekapbokcunnpoBaHve, nekapboHUIMPOBaHNE, CUHTESbI C y4aCTMEM MMOPOKCMNIAMUHA,
oTlWenneHne MeTaHa, OKUCNEeHNe, ranoopMHbIE peakLuunu.

Tema 6. Peakuuu umknmsaumm v packpbiTUS LLUKIOB.
JIeKLMOHHOe 3aHsiTne (4 4yaca(oB)):
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Peakumun unknnsauun 6e3 n3MeHeHUst KONMYecTsa aToMOB yrnepoaa: peakums OukmaHa. Peakumm
LUUKNONPUCOEONHEHNS C YONUHEHUEM LIENN: BHYTPUMONEKYNSPHbIE UMKNN3aUnn - peakuns
®dpupens-Kpadrca, peakums buwnepa-Hannpanbckoro. MexmonekynspHas KoHOeHcaums:
peakumn ¢ ydactTueM OMaMnHOB W ravkonen. Micnonb3osaHue peakunii [2+1], [2+2], [3+2], [4+2] ?
LMKNONPUCOEONHEHNS B CUHTE3€E OpraHnyeckmnx coeamHeHuin. Knaccudpomkaums,
PErmocenekTMBHOCTbL peakuuii LuknonpucoeamHeHus. MNMpucoennHeHne kapbeHoB K HenpenenbHbIM
coeanHeHusaM. CUHrneTHas n TpunneTHas opmbl kapbeHa. Peakumm packpbiTue LUKIOB.

Tema 7. MeToobl OKMCNEHUS1 OpraHNyYeckux coe JUHEHUN.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

PeareHTbl okucneHus: coeiMHeHNs MapraHua 1 xpoma, nepokcuabl, HAAKUCNOTbI, UOKCUL CeneHa,
030H, AnMeTuncynbdokcuna, gmxnopoamumaHoxmHoH (DDQ), xnopaHun. OkucneHne BTOPUYHBbIX
cnupToB 0o keTtoHoB coeanHeHuamm Cr(VI). Ctagum peakumn, yqactme coeguHenun Cr(V) n Cr(lV) B
npouecce okncneHus. Mpumepbl n3eecTHbix coeanHernii Cr(V) n Cr(1V). MoboyHble peakumn npu
okucneHun buxpomaTom B kucnoi cpene. OkncneHme B AByxgpasHo cucteme: Mmetonbl dusepa u
IxoHca. CuHTe3 anbaernnos OKUCNEHEM MEPBUYHBIX CNUPTOB. icnonb3oBaHne peareHToB
Cappertta n KonnnHsa (komnnekc CrO3 ¢ nMpuanHOM); OCTOMHCTBA M HEQOoCTaTKM 3TOro MeToaa.
OxkuncneHne NepBrnYHbIX 1 BTOPUYHBIX CMUPTOB A0 anbAernaos v KETOHOB MMNOXIOPUTOM HATpUs B
OBYyX(pa3HOW cucTeMe; orpaHuyeHms atoro metoga. Okucnenune no ceasm C-H: nonyyeHme
apoMaTnyeckux anbaernaos, OKUCNEHUe No aninibHOMY NONOXEHMIO XPOMOBbBIM aHIMMAPUO0M,
TpeT-byTNNepbeH30aToM, AMOKCMOOM CeneHa (MoHSTNE O EHOBOW peakuun). ANokcuampoBaHme
anKkeHoB. JMNOKCUAMPYIOWME areHTbl: HaayKCycHas, TpUdTopHadyKCycHas, MOHOHaaManemHosas v
M-xnopHanbeHsoHas (MCPBA) kucnotbl. TpeT-byTnnrnaponepokcus Kak 3noKCUuanpyowWwmnia areHT.
IrokcnanposBaHue anmnoebix cnmpTos. [lnactepeocenekTMBHOCTb peakumm B MpUCyTCTBUN
KOMMNMEKCOB BaHaANs. QHAHTMOCENEKTUBHOE anokcunamposaHue no Wapnneccy (B npucyTcTBumn
nsonponunara TmtaHa n agompa BMHHON KMcnothbl). Peakuns banepa-Bunnurepa n ee KOHKypeHuUns
¢ anokcuanposaHmem no ceas3n C=C. OTHoCcuTENbHbIE CKOPOCTN 3TUX OABYX peakunin. Katanna
peakunmn baliepa-Bunnurepa mnHepanbHbiMu kucnotamu. MmgpokapboHaT HaTpus Kak KatanmaaTop
CeNneKTMBHOro npoBefeHns peakunn banepa-Bunnurepa B cny4yae KeToHOB, coAepXallnx CBS3b
C=C. 9nokcuanposaHue a,B-HenpenenbHbix KETOHOB. OKMCNMTENbHOE pacluenneHne CBA3n
yrnepogn-yrnepofd. OkucneHve ankeHoB nepMaHraHaTom Lo KapboHOBbIX KACNOT (B TOM YMCne B
yCNnoBMAX MEX(a3HOoro karanusa) n 0o anbgernnos. Pacwennenune 1,2-0MonoB MOLHON KMCNOTON v
TeTpaauetaTtom ceuHua. O30HONN3 ankeHoB, MexaHM3M peakuun. BocctaHoButenobHoe 1
oKucnuTenbHoe pacuienneHme o3oHnaos (1,2,4-TpnokconaHos). CenekTMBHOCTb 030HNPOBaHWS,
CBA3aHHas C 3NeKTPOHHbIMK adpdoekTaMu 3aMecTuTenen npu BONHOM CBA3N.

Tema 8. MeToabl BOCCTAaHOBNEHUA OpPraHUYECKUX Coe AUHEHUN.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MeToabl BOCCTAHOBNEHUS KPaTHbIX YrNepoa-yrnepoaHbix ceaden. Metoabl BOCCTaHOBIEHUS
KapOOHUNBHOW rpynnbl U APYrux yHKUMOHanbHbIX rpynn. Metoabl KnemmeHceHa
KnxHepa-Bonbga, rpaHuLbl NPUMEHUMOCTU 3TUX METOLOB, CBA3AHHbIE C HANMMYMEM OPYrnX
doyHKUMOHanbHbIX rpynn. JesokcureHnposaHue vyepes 1,3-amMtrnonaHbl, TO3UArMAPA30HbI.
MNpumMeHeHve rmapnoos antoMnHus n 6opa. PeareHTbl Ang 3ameleHns ranoreHa Ha BOAOPOL;:
aKTMBHblE METan/bl B MPUCYTCTBMMN CNNPTA, UnaHobopornapua HaTpus, cyneprnapuibi,
TpubyTrnonoeo-rnapua. N'maopnpoeaHne KpaTHbIX CBS3€ei. TuMbl KaTanu3aTtopoB rMapupPoBaHNS:
4yepHu, okncu (karanusarop Agamca), katanmaaTopbl Ha Hocutensx. Metannsl NAAaTMHOBOW rpynmbl,
HUKenb PeHes, ero pasHoBuaoHocTuH, katanuaartop J1aampa (xpomut meau). bopua Hukens (P-1-Ni n
P-2-Ni). Katanusaropbl ong ruapnupoBaHns Npu HA3KOM 1 BbICOKOM aasneHun. [NpepncraeneHuve o
MexaHun3me rnapuposaHus. ['moporeHonns cBsa3en yrnepoa-rerepoaTtom, MexaHn3m rnpolecca.
KomnnekcHble ruapuabl METANNOB Kak BOCCTaHOBUTENW. bopornapua Hatpusa n antoMornapua
NNTUS, X NPUMEHEHNE B CHTE3€e. MexaHn3M BOCCTaHOBNEHNSI KAPOOHUNbHBIX COeAUHEHWIA
anioMornapuaoM nuTns (aNeKTPOOUNbHBIA KaTanva) 1 60pornapuaomM HaTpus (HyKNeoUNbHbIN
katanus). Baanmogericteme antomorngpuoa nutua ¢ OH-, NH-, SH-kucnotamw.

Tema 9. MeToabl ranoreHUpPoOBaHUS OpraHUYEeCKux coeaNHeHUMN.
JNIeKLMOHHOoe 3aHsiTue (4 4aca(os)):
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OcCHOBHbIE TUMbI peakumnii ranoreHMpoBaHns. Peakunm npucoeanHeHns ranoreHos,
ranoreHoBO4OPOLOB, peakumm cBobofHOpaanKanbHOro 3amelleHns. CenekTmBHoe
ranoreHuposaHue. [NonyyeHne opraHn4eckmx oTopnpon3eogHbIX. [fanoreHnposaHme ¢
NCNONb30BaHMEM MOMNEKYNAPHbIX raforeHoB, CMeLaHHbIX raforeHoBs, ranoreHoBo40POLOB,
cepocogepxatmx ranoreHngos, oocgopcoaepxalmx ranoreHnnos. MexaHnambl peakumia
ranoreHnpoBaHus. OpraHn4yeckne coeanHeEHNS, NCNONb3YEMbIE Kak MATKME ranoreHmpyowme
peareHTbl.

Tema 10. NeperpynnmMpoBKM.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

[MeperpynnupoBkn ¢ COXpaHeHNeM yrneponHoro ckeneta: annuibHas neperpynnmpoeka,
nepemelleHne TponHom ceasu. lNMeperpynnupoBky ¢ MOCTPOEHNEM YrnepoaHOro ckenera:
neperpynnuposkn ®puca n KnsainseHa, beHanamHoBas neperpynnmposka. lNeperpynnmpoBku ¢
pacLenneHmem yrnepogHoro ckenera: rojpMaHoBCKOe pacluenneHne ammaos KUCNOT,
neperpynnuposka bekmaHa, peakuus Lmnara. NeperpynnnpoBkn ¢ NepecTponkon yrnepogHoro
ckeneta: neperpynnupoeka BarHepa-MeepBseriHa, nnHakonnHoeas neperpynnupoeka,
peTPONUHAKONNHOBAS NeperpynnupoBka, N3oMepu3aLms yrnesoaoponos.

Tema 11. KOHCTPYKTMBHbIE peakLumn C y4acTUeM KapbOHUIbHbIX COeANHEHUN.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

AnbponNbHO-KPOTOHOBLIE KOHAEHCAUUN, aHenupoBaHme no PoBuHCOHy, koHaeHcaumm Knsaisena,
KHoseHarens, dukmaHa, peakuun ManHuxa, Hap3aHa n Buttura. MexaHuambl peakunia. x
CUHTETNYECKNA NoTeHumarn.

Tema 12. MeToabl co3paHus cBsa3mn C-C ¢ NOMOLLbIO MeTaNNopraHu4ecKmux peareHToB.
JNIeKLMOHHOe 3aHsiTue (4 4aca(os)):

NInTnin- n MarHnnopraHnyeckne coeguHeHns, Ux Nony4eHne U3 opraHoranoreHMaos 1 Metanna.
Oc06EeHHOCTN CUHTE3a BUHWIBbHBIX 1 anNNbHbIX TATUR- U MArHUAOPraHNYeCKNX CoeANHEHWIA.
Vicnonb3oBaHne marHns Puke ons CMHTe3a MarHumopraHmyeckux coeguHeHnin. CuHTes
MarHMnopraHN4ecknx COeANHEHNN peakumnen ¢ conpoBoXaeHueM. lNonydyeHne nuTniropraHn4eckmnx
coelVHEeHNN peakunen opraHoranoreHMaos U 0iloBOOPraHNYeCcknx CoeAUHEHNN C NUTURANKunamu.
NuTnposaHune opraHmnyecknx cybetpartos. lWkana CH-knucnotHoctn yrnesonoponos. OcobeHHOoCTH
CUHTE3a BUHUbHbIX 1 anfinfbHbIX TMTUA- 1 MarHMRoOpraHnYyecknx coeanHeHuin. Baanmonencrene
MarHuit- 1 NUTUAOPraHNYeCckx COeAMHEHUA ¢ ankunranoreHmoamn. Oco6eHHOCTM ranoreHnaoB
annunbHoro n 6eH3unbHoro Tuna. MonyyeHne GudpeHnnos no YnbmaHy. Peakuumn Kpocc-covetaHus
MarHuii-, UMHK-, 0I0BO- 1 BOPOPraHNYECKUX COEANHEHWIA C OpraHoranoreHnaamm, katanmsmpyemole
komnnekcamm nannagus (Xapaw, Hermnwwn, Ctunne, Cysyku). Nony4yeHne katannsatopos -
komnnekcos nannaans. OKncnnTenbHoe NpucoeanHeHne - BOCCTaHOBUTENbHOE 3IMMUHNPOBaHWE
Kak aneMeHTapHble akTbl B peakumnsix Kpocc-covetaHns. CodetaHne ¢ TepMUHaNbHbIMU ankmHamm
(CoHorawmpa). CoyeTtaHne pTyTHOOPraHNYeCKNx CoeaMHEHWI C ankeHamm (Xek).

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabl
N Paspen Cemect Hepens | camocTositTensHon [TpyAo0eMKOCTb ;%%%:'o:g:;gzgz
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 5. MeToapl
5 [YAIMHEHMS 1 v 6-7 Egﬂ:ogﬁ:ﬁ; 14 KOHTpONbHas
" |cokpalleHus a6 oF; o paboTta
yrneponHou uenu. P
Tema 11.
KOHCTpYKTUBHbIE noAroToBka K
11.|peakunn c yyactnem 7 15-16 [KOHTPONbHOM 16 KZ%LEZ”bHaﬂ
KapOOHUNbHbIX pabote P
COEOVNHEHNA.
NTtoro 30
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

OcBoeHune ancumnnunbl "Knaccmnyeckne metoapl opraHun4yeckoro CuHTE3a" npegnonaraet
NCMNONb30BaHNE NEKUMOHHbIX 3aHATUI. Ha nekumsx npoBOoANTCA OEMOHCTpaunA cnangos C
npuMeHeHnem MyNbTUMEONAHON TEXHUKW ONS O3HAKOMNIEHUSA CTYAEHTOB C OCHOBHbIM TeopeTn4eCkmnm
mMarepunanom no OaHHOW oucumnnvHe.

6. OLueHOUHble CPeAcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Llenn, 3apa4yv n OCHOBHbIE NOHATUS OopraHu4eckoro cuHre3sa.
Tema 2. CTpaTerml, nnaHnposaHve n ﬂpOGﬂEMbI MHOrocTagumuHoro opraHn4eckoro cuHrte3sa.

Tema 3. PeTpocuHTeTMYEeCKM aHanu3. NMoHATME O CUHTOHAX U CUHTETUYECKUX 3KBUBANeHTaxX
PYHKLIMOHaANbHbIX rpymnm.

Tema 4. 3awuTHbIE rpynnbl B OpraHN4eckom cuHTese. Mcnonb3aoBaHue TeMnnaTos.
Tema 5. MeToapb! yAIMHEHUS N COKPALLLEHUN YINepO4HON Lienu.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

O6pa3subl 3aaaHunii | KoHTponbHoW paboTol: 1. MNpoBeanTe PETPOCUHTETUYECKNIA aHANN3 CNeayoWwmx
COelVHEeHWIA: a) n3omacnsHas 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-tbeHunn-1-umnknoneHTun-1-nponaHon, n) LMc-5-renteH-2-oH. YkaxumTte ctpaTernyeckyro cesib,
NEKTPOCOUNbHBIA U HYKNEOMUNBbHBIA CUHTOHbI, CUHTETMYECKME SKBMBANEHTbI. Hanuwmnte ypaBHeHNS
1N YyCNOBMS NPOTEKAHUS BCEX peakuui, nexalymx B OCHOBE NOMyYeHUs yKkasaHHbIX COeANHEHUI 13
LOCTYMHbIX peareHToB. 2. YKkaxute, kakne gyHKLUMOHaNbHbIe rpynmnbl HAA0 3alWnTUTb, HYTOObI
NPOBECTU cneayolme CUHTETUYECKMNE NPEBPALLEHNS: a) 3-TnaPOKCU-2-XnopnponaHans B
2,3-gurmnopokcunponanans; 6) 2-amnHo-3-(1H-nHoon-3-un)nponaHoByto KUCNOTY B XNOpua
3-0kco-1,2,3,4-TeTparnapoumnknoneHTalb]uHaon-2-aMMoHus; B) 2-doypaHkapbanboernm B
5-6eH30mn-2-goypaHkapbanbaerna. NpennoxmTe BO3MOXHbIE 3aWMUTHbIE rPynbl 1 NoAXoaswmne
CYHTETUYECKME CXEMbl AN1s1 MPOBEAEHNS KaxX,aoro npespateHns. 3. Cnocobbl 3awmTbl
rMAOPOKCUNBHOW FPYnnbl: METOAbI BBEAEHUS U YOANEHUS Pa3NNYHbIX 3aWUTHbIX MY, UX
YCTOMYMBOCTb B 3KCNEPUMEHTaNbHbIX YCNOBMAX, NPeEMMyLecTBa U Hegoctatku. 4. Hanuwurte
ypaBHEHUNS Cnepyrowmnx peakumi ranoreHMpoBaHns oOpraHn4ecknx CoeaNHEHNIA:

Tema 6. Peakuuu LuKnmM3saumm n packpbIiTUs LUKIOB.

Tema 7. MeToobl OKUCNEHUSA OPraHNYeCcKux coe JUHEHUN.

Tema 8. MeToAbl BOCCTAaHOBIEHNSA OpraHM4ecKux coeauHeHUn.

Tema 9. MeToabl ranoreHUpoBaHUsI OpraHUYEeCKuX coeaNHeHUMN.

Tema 10. lNeperpynnmupoBKu.

Tema 11. KOHCTPYKTUBHbIE peakLun ¢ yHacTueM KapboHUbHbIX COe AUHEHUNA.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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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.
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7.1. OcHOBHas nuTteparypa:

1. PeyToB, O.A. OpraHuyeckas xumus. 1 4. [9nekTpoHHbI pecypc] : y4ebHuk / O.A. Peytos, AJ.
Kypu, K.I'. BytuH. ? SnekTpoH. gaH. ? M. : 'TlabopaTopus 3HaHuit' (paHee 'BHOM. JTabopaTopus
3HaHwni'), 2012. ? 568 c. ? Pexum goctyna: http://e.lanbook.com/books/element.php?pli_id=3152 ?
3arn. ¢ aKkpaHa.

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

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

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

5. PeytoB, O.A. OpraHuyeckas xmmus : B 4-X 4acTaX : y4eOHUK ONS CTYAEHTOB BbICIIMX Y4EOHbIX
3aBeneHuii, obyyarowmxca No HanpaeneHuto 1 cneumanbHoctn 'Xummns' / O. A. Peytos, A. J1. Kypu,
K. M. BytuH .? 5-e n3a. ? Mockea : BMUHOM. JTabopatopus 3HaHuiA, 2014 .7 ; 22 c™ .? (Xumus) .?
ISBN 978-5-94774-611-2.4. 1 .7 [2014] .? 566, [1] C. : un.

6. PeyTtoB, O.A. OpraHunyeckas xumMms : B 4-X 4acTsx : y4eOHVK ON51 CTYAEHTOB BbICWIMX Y4EOHbIX
3aBeneHuiA, obyyatowmxcs No HanpaeneHuto n cneumanbHoctn 'Xumms' / O. A. Peytos, A. 1. Kypu,
K. M. BytuH .? 5-e n3a. ? Mockea : BUHOM. JlTabopatopus 3HaHwuiA, 2014 .? ; 22 cM .? (Xumus) .?
ISBN 978-5-94774-611-2.4. 2.7 [2013] .? 622, [1] C. : un.

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

8. PeyToB, O.A. OpraHuyeckas xmmus : B 4-x 4acTsx : y4eOHUK ONsi CTYAEHTOB BbICIUMX YHEOHbIX
3aBeneHuin, obyyatowmxcs No HanpaeneHuto 1 cneumanbHoctn 'Xumms' / O. A. Peytos, A. 1. Kypu,
K. M. BytuH ; Mock. roc. yH-T nm. M.B. JlomoHocoBa .? Mocksa : BUHOM, Jlabopatopus 3HaHWiA,
2014 .7 ; 22 .? (Knaccuyeckuii yHnBepcuTeTckuin yuebHuk / pen. coset: B. A. CanoBHuuwii [1 ap.])
M. 4.7[2014] .7 722, [4] c.

9. WepbuHa A. 3. OpraHnyeckas xummus. OCHOBHO Kypc.: Y4ebHuK [OnekTpoHHbI pecypc]. / A.D.
LLepbuHa, J1.I'. MaTyceswny; MNoa pen. A.9. WepbuHebl. - M.: HAL MH®PA-M; MH.: HoB. 3HaHue,
2013. - 808 c. - (Bbiclwee obpasoBaHue: bakanaspuar).

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

7.2. JlononHuTenbHasa nuteparypa:

1. Bopyukuia, I.H. Katanutnyeckme npouecchbl Nofy4eHUs yrnesonopoa0B pa3BeTBNEHHOro
CTpoeHus, NI3oMepusa n katanus cuHTe3a yrnesoopoaoB pa3seTBneHHoro ctpoeHus / 1. H.
Bopyuknii.?CaxkT-MeTepbypr: Mpodpeccrnonan, 2010.7745 c.

2. Tumodpees, B.C. MNMprHLMMNbI TEXHONOMMN OCHOBHOMO OPraHM4yecKoro n HedPTEXMMMNYECKOrO
cuHTe3a: yuebHoe nocobre ons CTyAeHTOB BbiCWUX y4eOHbIX 3aBeAeHMWI, 0OyYaloWwmxcs no
HanpaBneHnto NoaroToBky 'XuMmyeckas texHonormsa n buotexHonorus' / B. C. Tumodpees, J1. A.
Cepadoumos, A. B. TumoweHko.?3a. 3-e, nepepab. n non..?Mocksa: Beicwas wkona, 2010.7406 c.

3.A.B.Hemrtapes, M.A.KasbimoBa, H.H.BTiopuHa, [.A.TatapuHos. [Mpaktuyeckue pabotsl no
opraHnyeckomy cuHTtedy. Obwunii npakTukyMm. / yuebHo-meToamnyeckoe nocobue - KasaHb: KazaHckui
(MpmBonxckuin) penepanbHbiii yHUBepcuTeT, 2013. - 79 c.lMoapobHocTu:
http://kpfu.ru/publication?p_id=77299
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7.3. UHTepHeT-pecypcChbl:

Bnbnnoteka Xumuyeckoro cpakynbteta MI'Y - http://www.chem.msu.ru/rus/library/welcome.html
OpraHuyeckas_xumuns - http://ru.wikipedia.org/wiki

YyebHble Mmatepuanbl XuMnyeckoro cpakynbteta MIMY no kypcy opraHM4eckom XuMun: -
ttp://www.chem.msu.su/rus/teaching/org.html

XuMmunyeckas aHumknoneanns chemport.ru - http://www.chemport.ru/data/chemipedia/article_2630.html
OnekTpoHHasa xumuyeckas bubnuoteka - http://djvu-inf.narod.ru/nclib.htm

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHBI(MOAYNS)

OcBoeHune gucunnnuHel "Knaccmnyeckue metoabl opraHmn4yeckoro CuHTe3a" npeanonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOIro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €QUHON CUCTEMON ynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin Buaeo n ayamno
NHpopMauun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBNieHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yAOOHON 1 OOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTUBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B MpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-mMeToOM4eckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTydeHTaM.
AnekTpPoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebHO-MEeTOAMYECKON NMTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWMIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmsaM HoBbix PIrOC
BIMO.

KoMnbloTepHbIA NpoekTop.
Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no

cneunanbHocTn: 04.05.01 "dyHpameHTanbHas u npuknagHas xvmmMusa" n cneuvannsaumm
OpraHuyeckas xmmMms .
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