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Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHM4eckoro cuHtesa”; 04.03.01 Xumuns; noueHT, K.H. (noueHT) KypbaHranuesa A.P.

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

JDaHHas yyebHas aucumunnnHa BkntodeHa B pasgen " 51.B.00.12 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 04.03.01 Xrumms n oTHoCUTCS K 06s3aTeNbHBIM ANCLMNIVHAM.
OcBauBaetcs 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:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OK-6 crnocobHocTbo paboTaTtb B KOMNEKTMBE, TONEPAHTHO
(0blWeKynbTypHbIE BOCMPUHUMATb CoUManbHble, STHUYECKNE, KOHGECCUOHANbHbIE
KOMMNEeTeHL M) N KyNbTYPHbIE Pa3nnyns
OK-7
(0bLweKynbTypHbIE CMOCOBHOCTBIO K camoopraHmn3aumm n camoobpasoBaHumto
KOMMeTeHuunn)
OrlK-1 CMOCOBHOCTBIO MCMOIb30BaTb MONYyYEHHbIE 3HAHMS
(npodcheccunoHanbHble TEOPETUYECKNX OCHOB (PyHOAMEHTANbHbIX Pa3aenioB X1MMUM npu
KOMMNEeTeHL M) peleHnn NpodeccnoHanbHbIx 3aaa4
OrK-3 CMOCOBHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodheccunoHanbHble €CTECTBEHHOHAYYHbIX OUCLMNANH B NPOGIECCNOHANBHOM
KOMNEeTEeHL M) LEeATENbHOCTM
MK-3
(npodcheccunoHanbHble BNafeHNeM CUCTEMOIN yHAAMEHTANbHBIX XMMUYECKNX MOHSATMIA
KOMreTeHuun)
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Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHM4eckoro cuHtesa”; 04.03.01 Xumuns; noueHT, K.H. (noueHT) KypbaHranuesa A.P.

B pe3ynbTate 0oCBOEHNA ONCUNMIINHDBI CTYOEHT:

1. DONXEH 3HaThb:

OCHOBHbIE METOAbl N NPUHLUMUIMbI CUHTE3a OPraHN4YeCcKunx coeauHeHNn, MexaHn3Mmbl npoTekarwnx
peaKLI,VIVI, OCHOBbI PETPOCUHTETNHECKOI0 aHanmaa ans rpaMmoTHOro ninaHnposaHmA 3agaHHOro

CUHTE3a;
2. OONIXEH yMeTb:

NNaHNUPOBaTb CXEMY CMHTE3a U OPUEHTUPOBATLCS B Bbibope Hanbonee paumnoHanbHbIX MEeTO40B
MoMy4YeHUs Lenesbix NPOOYKTOB C y4eTOM aHeprocbeperarowmx 1 3Konormyeckmnx ocobeHHocTen
BblOpaHHOro Metoaa, 6e30nacHoOCTA U T. 4.

3. 0ONXEeH BnageTb:

HaBblkaMun paboTbl C y4ebHMKAMUN, MOHOrPagUSMA, OPUrMHANBHON NEPUOAMYECKOV NUTEPATYPOi No

opraHn4eckoMy CUHTE3Y

4. nONXeH OJEMOHCTpUMpoOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:
NCNonb3oBaTb TEOPETUYECKNE 3HAHUS B MPAKTUYECKON SKCNEPUMEHTANIbHOM pa60Te B obnactu

opraHM4eckoro cnHTtesa.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOrO KOHTPONS AMCUUNANHBI 9K3aMeH B 7 CEMECTPE.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy

28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENbHO" (YAO0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNIMHE/ MOAYNIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Ctpanunua 4 us 14.

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekyme coopmMbl
N .D.Mlt\:nL(l.)lelr;;x;Hbll CemecTp cemecTpa (B uacax) KOHTpONS
Nek ImI1pal(wu-lecl(meJ1a60paTopH|=|e
L 3aHATUA paboTbl

Tema 1. Lenwn, 3apaum n

OCHOBHbI€ NOHATUSA
1. 7 1 2

opraHn4yeckoro 0 0

CnHTEe3a.

Tema 2. Ctparerus,

nnaHmpoBaHue n

npobnembl
2. MHOrocTaguMmHoro / 2 2 0 0

OpraHn4eckoro

CuHTE3a.
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Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHM4eckoro cuHtesa”; 04.03.01 Xumuns; noueHT, K.H. (noueHT) KypbaHranuesa A.P.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

MX TPYA0EMKOCTb
(B wacax) KOHTpOns

abortbl,
Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 3.
PeTpocuHtetnyeckui
aHanua. lNoHsTtne o
CUHTOHax u
CUHTETUYECKUX
9KBMBANEHTax
JOYHKLMOHANbHbIX

rpynn.

Tema 4. 3aWwunTHbIE
rpynmnbl B OpraHnyeckom

. |CnHTE3e.

Ncnonb3oBaHue
TEeMnnaTos..

Tema 5. MeTogpl
YOJIMHEHMSA U
CcoKpalleHus
yrneponHou uenu.

6-7

KoHTponbHas
0 paboTta

Tema 6. Peakuuun
uMknmsaunm m
pacKpbITUSA LMKNOB.

Tema 7. MeTonbl
OKNCNEeHus
OpraHnyeckumx
coeVHEeHN.

9-10

Tema 8. MeTonpbi
BOCCTaHOBNEHUS
OopraHnyeckumx
coeunHEeHNn.

11

Tema 9. MeTonbl
ranoreHMpoBaHns
OpraHn4eckmx
coeVnHEeHN.

12-13

10.

Tema 10.
[MeperpynnupoBkM.

14

11.

Tema 11.
KOHCTpYKTUBHbIE
peakLummn ¢ y4acTuem
KapOOHMNbHbIX
COoeNHEHNN.

15-16

KoHTponbHas
0 paboTta

12.

Tema 12. MeTtoapbl
co3panunsa cesa3m C-C ¢
NMOMOLLbIO
MeTannopraHnyeckmx
peareHToB.

17-18

Tema . UTorosas
doopma KOHTpons

0 Ok3ameH

NTtoro

42

4.2 CopepxaHue ANCLUUMIUHDI
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Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHM4eckoro cuHtesa”; 04.03.01 Xumuns; noueHT, K.H. (noueHT) KypbaHranuesa A.P.

Tema 1. Llenun, 3apaum n OCHOBHbIE NMOHATUSI OPraHNYeCcKoro CUHTe3a.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OCHOBHbIe UCTOPUYECKME 3Tarbl 1 TEHASHLMN Pa3BUTUS OPraHN4Yeckoro CUHTe3a, ero NPUHUMMbI 1
YCNOBMS COBEpLIEHCTBOBaHUS. Llenn n 3amayn opraHnyeckoro cuHTesa. Ponb opraHnyeckoro
CVIHTE3a Kak HayKu Onsi peleHusi rnobanbHbix Npobnem coBpeMeHHoro obuecTsa.

Tema 2. Crparerus, nnaHuposaHue u Npo6semMbl MHOroCTaAUNHOIO OPraHMYecKoro CUHTe3a.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

Ctparterus, TakTuka n nnaHMpoBaHNe OpraHn4Yeckoro cnHTesa. Npobnembl MHOrocTaaniHOro
OpraHn4Yeckoro cuHTe3a. Bolbop onTMManbHOro NyTM CMHTE3a OPraHNYeCKOro COeANHEHMNS 1
goakTopbl, BAMsiowme Ha 3ToT Bbibop. Bbixoa, konmyectso ctanuii, LOCTYNHOCTb peareHToB,
OLHO3HAYHOCTb NpoTeKkaHns peakunin. KOHCTPYKTUBHbIE N OECTPYKTUBHbIE peakunn B
opraHnyeckom xmmmmn. Knaccndoukaums KOHCTPYKTUBHBIX peakumin XeHOpUKCcoHa, npuMepsbl
peakunii. CenekTUBHOCTb: CyOCTPaTOCENEKTUBHOCTb, MPOAYKTOCENEKTMBHOCTb, XEMOCENEKTUBHOCTb
peareHTa, permocenekTMBHOCTb peakumnin, CTepeoCenekTMBHOCTb peakunii B OpraHM4eckom XMMnn.
[MpuMepbl peakuunin.

Tema 3. PeTpocuHTeTMyeckn aHanma. NoHATUE O CUHTOHaX U CUHTETUYECKUX IKBUBaNeHTax
PYyHKUMOHanNbHbIX rpynnmn.

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

Wpoeonorns petpocuHTetTnyeckoro aHannaa no Kopu. MNoHATMSA CUHTOH, cTpaternyeckasi Cessb,
pacyneHeHne, CUHTETUYECKUI SKBMBANEHT, cTpaTermyeckoe a4p0, nepeso cnuHTesa. JINHENHbIN v
KOHBEPreHTHbIN NyTU CUHTe3a. [oHATMe CMHTETUYEeCKOro MeToaa, CKPbITOM (PYHKLMOHANBHOM
rpynnbl. [MprMepbl 3neTpoubHbIX U HYKNEO(UbHbIX CUHTOHOB, Napbl CUHTOHOB
NMPOTMBOMONOXHOW NONSAPHOCTW, obpaleHne nonspHocT. NpuMepbl peakuuii ¢ y4actnem
CUHTETMYECKMX SKBMBANIEHTOB MPUBELEHHbIX CUHTOHOB. [1puMepbl aHanmn3a uenesblX CTPYKTYP.
PekomeHpaumm no Beibopy cTpaternyeckmx cesadein. AHanm3 BO3MOXHOCTM NPaKTUYEeCKO
peanvsaumnmn cuHTe3a v Bblbop ONTUManbHOro U3 BO3MOXHbIX NyTer. Metoabl dhopMmnpoBaHms
yrnepoaHoro ckeneta LeneBson CTPyKTypbl.

Tema 4. 3awuTHbIE rPYNMbl B OpraHN4ecKom cuHTese. cnonb3oBaHue TeMMNIaTos.
JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):

TpeboBaHus, NpenbsBnsSeMble K 3alWMTHbIM rpynnam. 3awuta apomatmyeknx C-H ceazei,
FMOPOKCUBHOM Fpynnbl 04HOATOMHbIX 1 MHOFOATOMHbIX CMIMPTOB, 3awmTa KapboKCUNbHOM,
KapbOoHUNbHOW, aMUHO-TPyNnbl. [MpuMepbl NpeBpaLLeHnii.

Tema 5. MeToabl yonuHeHUs1 N COKpaLLL,eHUsA YyrnepoaHon uenu.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MeToabl yOnuHeHNs yrneponHom Lienu, OCHOBaHHbIE Ha MeTannoopraHnyeckux cuHTesax (peakuum
Biopua-LopbirnHa n Bropua-®dutTtura, HatpunaueTuneHoBbILA CUHTE3, MarHMnopraHn4eckumi
CUHTE3) N peakumsax KoHgeHcauun (peakumm dasopckoroo, Penne, ®puaena-Kpadrca, peakums
XNOPMETUNNPOBAHNS, anbao/bHas U KPOTOHOBAas KoOHAeHcauums). MeTtoabl cokpalleHns yrneponHom
uenu: nekapbokcnnnposaHve, nekapboHMIMpoBaHne, CUHTE3bI C y4aCTMEM MMOPOKCMNIAMMHa,
oTuenneHne MetaHa, okKMcneHune, raioPoOpMHbIE peakLnn.

Tema 6. Peakumu umknmsauum v packpbiTusi LLUKNOB.

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

Peakumun unknnsauum 6e3 n3aMeHeHUst KONMYecTBa aToMOB yrnepoaa: peakums OukmaHa. Peakumm
LUMKNONPUCOEAVHEHUS C YAJMHEHNEM LLIENN: BHYTPUMONEKYNSPHbIE LMKNN3aUUn - peakumus
®dpupena-Kpadprca, peakums buwnepa-Hannpanbckoro. MexmonekynspHas KoHOeHcaums:
peakumn C yjactTueM OVaMnHOB W ravkonen. Micnonb3osaHue peakunii [2+1], [2+2], [3+2], [4+2] ?
LMKNONPUCOEONHEHNS B CUHTE3€E OpraHnyeckmnx coeamHeHuin. Knaccudomkaums,
PErmocenekTMBHOCTb peakuuii LMKnonpucoeamHeHus. MNMpucoennHeHme kapbeHoB K HenpeaenbHbIM
coeanHeHusaM. CUHrneTHas n TpunneTHas opmbl kapbeHa. Peakumm packpbiTue LUKIOB.

Tema 7. MeToabl OKUCNEHUs1 OpraHnyYeckux coe AUHEHUN.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KTPOHHEBH
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Mporpamma aucumnnmHbl "Knaccuyeckune MeTobl opraHM4eckoro cuHtesa”; 04.03.01 Xumuns; noueHT, K.H. (noueHT) KypbaHranuesa 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.

PernctpaunoHHbin Homep 796917

A

E
HH

] <
Ctpanuvua 8 us 14. il Y“ EEPCHTET

o

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY
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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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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
HanpasneHno 04.03.01 "Xumuna" n npocomnio noarotoBkn OpraHn4eckas XumMmms .
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