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MporpamMma oucumnimHbl "XrMrMYeckue TEXHONOrUK OpraHNYeckoro cuHTesa"; 44.03.01 MNeparornyeckoe obpasoBaHne; Npogpeccop, A.H.
(npodpeccop) SAmbywes .M.

Mporpammy ovcumnnvHbl paspaboTan(a)(n) npodeccop, A.H. (npodeccop) Ambywes d. 1. Kadpenpa
XUMmnyeckoro obpasoBaHns Xummyeckmnin nHetutyT uM. A.M. Bytneposa , Yambushev40@mail.ru

1. Ulenun ocBoeHnst ANCLUMUIIUHDI
Llensamum ocBoeHns gucumnnmHbl "XuMmnyeckne TEXHONOrMM OPraHMyYeckoro CUHTe3a" SBnaTCS:

1.MNoarotoBka CTyAEHTOB K NpenogaBaHnio QUCUUNAMH LKA OpraHNYeckonm XMMmMmy B WKoOne, a
Takxe co3naHue 6a3sbl 4151 NOHUMaHNS HEPa3PbIBHON CBSI3M TEOPUN OPraHNYeCKOM XMMnK C
XUMNYECKOW TEXHONOTMEN OpraHN4eckoro CUHTe3a.

2.CpopMUnpoBaTh Yy CTYAEHTOB OCHOBHbIE MOHATUS O XMMUYECKON TEXHONOTUM OPraHNYecKoro
CUHTE3a U CTafusIX OCYLLECTBNEHNS XMMUYECKMX NPOLIECCOB.

3.06ecneynTb NOHMMaHNE XUMUYECKUX NPOLIECCOB 1 CTaAWIA OCYWECTBNEHNS OpraHN4YecKoro
CUHTE3a B NabopaTopHbIX U MPOMbIWIEHHBIX YCNOBUSX.

4.Mokasatb K/YEBYIO PONib TEOPUM OPraHNYECKON XUMMN B Pa3BUTUM Pa3NINYHbIX HanpaBneHui
XUMMNYECKOI TEXHONOTMN OPraHNYeckoro CuHTe3a, obecneynsarolLyo Bo3pacratllme noTpebHOCTM
4enoBeYecTBa B Pa3nnyHbIX 06NACTSAX XN3HEAEeATENbHOCTH.

2. MecTo OUCLMNMNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JanHHas yuebHas aucumnnnHa BkntodeHa B pasgen " 51.B.[0B.11 OucumnanHbl (Mogynm)" OCHOBHOW
obpasoBaTtenbHol Nnporpammbl 44.03.01 MNeparornyeckoe obpasoBaHne U OTHOCUTCS K AMCLMNAMHAM
no Bbibopy. OcBanBaeTcs Ha 4 Kypce, 8 cemecTp.

OducunnnmHa "Xumnyeckune TeXHONOrMM opraHnyeckoro cuHTesa" otHocuTcs K pasgeny b.3.
npodpeccrnoHanbHOro Lmkna, Moaynto "XvMmumyeckme texHonorun”, sapuatmsHon yactn 6.3.10B.7.

OvcumnnuHa paeT CTyneHTy npeacTaBneHne 06 obwmx NOHATUSX XUMUYECKOR TEXHONOTM
OpraHNYecKoro CUHTE3a Kak Hayku U NPakTUYeCcKon OesiTeNbHOCTU, BKIOYAs CbipbeBOE
obecneyeHne 1 yCnoBus OCyLWECTBIEHMS.

3. KomneteHuuu obyyatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
OK-1 BNafeeT KyNbTypoWi MblwneHns, cnocobeH Kk 06obwweHuto,
(0BLwekynbTypHbIE aHanunsy, BOCNpUATUIO MHCpOpMaLMKM, MOCTAHOBKE LLenn 1
KOMMeTeHLMN) BbIGOpY nyTein eé noCTUXEeHNs
cnocobeH MCnonb3oBaTh 3HAHUS O COBPEMEHHOIA
OK-4 €CTECTBEHHO-HAay4YHOI KapTUHe M1pa B 06pa3oBaTe/ibHOM 1
(0bLekynbTypHbIE NPOECCMOHANBHOW OEeATENbHOCTW, MPUMEHATL METObI
KOMMETEHLMN) Matematnyeckor 06paboTkm MHGOPMaLMKN, TEOPETUHECKOTO U
9KCMNEePUMEHTaIbHOro NCCneanoBaHms
CK-14 BnageeT METOAMKOW 0By4YEHNS XMMUK
BNafeeT OCHOBAMU OPraHNYeCcKom XMMUn; MMeeT
CK-3 npencrtasneHne 06 obpa3oBaHMM KOMMIEKCOB METaNNoB C
OpraHV4yeCcKMI peareHTamm
CK-8 BnafeeTt OCHOBaMM MPUKNaaHON XUMUN U XUMUNYECKON
TEXHONOrnn
CK-12 Bnageet MHPOPMaLVOHHbIMU TEXHONOTNAMU N LNGOPOBbLIMU
obpasoBaTenbHbIMI pecypcamu B 00yHEHUN XUMUK;
CK-14 BnageeT METOAMKOW 0By4YEHMS XMMUK
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MporpamMma oucumnimHbl "XrMrMYeckue TEXHONOrUK OpraHNYeckoro cuHTesa"; 44.03.01 MNeparornyeckoe obpasoBaHne; Npogpeccop, A.H.
(npodpeccop) SAmbywes .M.

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
BNafeeT OCHOBAMU XM BUONOrMYECKUX CUCTEM Y
opraHn4eckoro cnHTesa

Lncpp komneteHLUN

CK-9

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

OCHOBHbIE rnpoueccChbl XUMUYECKOW TEXHONOrn OopraHn4eckoro CuHTe3a - cCtagnun BblrNMoJIHEHNA,
yCcnosusa npoeseneHnsa, TeXxHonornyeckme, aKOHOMnM4HeckKne n aKkonorn4eckmne Tpe6OBaHI/I$|.

2. IONXEH yMeTb:

pa3bupaTtbcs B NPOCTENLLEN CXeME TEXHONOMMYECKOW YCTAaHOBKW, NpeAHa3Ha4YeHHOoN ans cMHTesa
Hambonee pacnpoCTpaHEHHON XMMNYECKO NPOOYKLNN.

3. DONXEH BnafeThb:

MEeTOOUKOW BblOeNneHns, O4NCTKN U naoeHTngonKaLunmm XmMmM4eckoro coeguHeHns Ha OCHoBe ero
onncaHums, TEXHUKON C60pKI/I YCTAHOBKW 015 na60paTopHoro CUHTE3a, a TakXe TeXHUKOMN
6e3onacHocTH npwv BbIMONTHEHN 3KCNEpUMEHTA.

ncrnonb3oBaTb MaTepuan gaHHoro Kypca B 6yayuei npernoaaeaTenbckoi paboTe B WwKone.

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0EMKOCTb AUCLMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCUUMNNHBI 9K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs foMnycka K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCLMNIMHE/ MORYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl n yachbl
Paagen ayauTopHOM paborThbl,
Henens nX TPy AO0EMKOCTb Tekywime cpopmMbl
N ﬂMKnL:)MnnV’IleI/ Cemectp), .o cTpa (B yacax) i%"'mpx ﬂp
ayn Nex ““I'Ipaxmqecmena6oparopuble
L 3aHATUSA pabortbl

Tema 1. HedpTtb 1 o
1.|MeTonbl ee 8 1 2 0 4 yeTHbIV oripoc

nepepaboTku.

Tema 2. [Nony4yeHue

yrneesoaopoaHOro YCTHbI onpoc
2. CbIpbs N3 HEPTAHbIX 8 2 2 0 4

dopakumi.

Tema 3. ['vaopuposaHne YCTHbI ONpocC
S. W oerngpuposaHume. 8 3 2 0 4
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N ,D,VIKIILI.VIHHMHI::I/ CemecTpl. .o cTpa (B yacax) ‘I'( OHTp(C)EI ﬂp
oAyna Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|

Tema 4.

Karanntunyeckoe YCTHbI onpoc
4. JerngpuposaHue 8 4 2 0 4

yrnesonopoaos.

Tema 5. YCTHbIA ONpocC
. AnkunuposaHue. 8 : 2 0 4
6.Tema 6. OkncneHue. 8 6 2 0 4 yCTHBIN orpoc
e Tema 7. XnopuposaHue. 8 v 5 0 4 YCTHbI ONpocC

Tema 8. HutposaHue.

MNony4yeHve

aMUHOMNPON3BOAHbIX YCTHbI ONpocC
8. yrnesonoponos u 8 8 2 0 4

CNUPTOB.

CynbthmpoBaHue.

Tema 9. NponssoacTteo o
9.|[noBEPXHOCTHO-aKTUBHbLIY 8 9 2 0 4 yCTHBIV Onpoc

BewecTts ([AB).

Tema . Ntoroeas 8 0 0 0 3K3ameH
" |doopma KoOHTpONSA

Wtoro 18 0 36

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. HechTb 1 MeTOAbI €€ NepepaboTKMm.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Hedotb 1 MeToObl €€ nepepaboTkn. Xummyeckuin coctas. [NoarotoBka HedpTh kK nepepabdoTke.
MeTonbl nepepabotkn HedpTu. MNMeperoHka HedTN. TEPMUYECKUIA 1 KATANNTUYECKNIA KPEKIHT.
Muponus.

naboparopHasi pabora (4 yaca(oB)):

Hedotb 1 MeToObl €€ nepepaboTkn. Xummyeckuii coctas. NoarotoBka HedpTh kK nepepadoTke.
MeTonbl nepepabotkn HedpTu. MNMeperoHka HedTN. TEPMUYECKUIA 1 KATANNTUYECKNIA KPEKVHT.
Muponus.

Tewma 2. NonyyeHue yrnesonopoaHOro cbipbsi U3 HedpTAHbIX dopakLUi.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

[Mony4yeHwe yrneBoooOpOOHOMO Chipbs N3 HEPTSAHBIX dopakunii. BoloeneHue y3knx ppakumi
yrnesogoponos. BoloeneHne H-napadnHoB. BbloeneHne TBepabix napadgouHoB. [NonyyveHune
apoMaTn4eckumx yrneso4opoaos.

naboparopHas pabora (4 4aca(oB)):

MNonyyeHwe yrnesogopoaHOro Cchipbs U3 HePTAHbBIX opakuunin. BoloeneHme yskmx gopakumm
yrnesonoponos. BoioeneHvne H-napadovHoB. BoioeneHne tBepabix napadouHos. [lonyyeHne
apoMaTnyeckux yrnesonoponos.

Tewma 3. N'MppupoBaHue u gernpgpuposaHme.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

mopvpoBaHue 1 gernapvpoBaHue. TeopeTmyeckne 0CHOBbI NpoLeccoB. napupoBaHue beH3ona B
umnknorekcaH. N'mapuposaHne yHKUMOHANbHbBIX NMPOU3BOLHbIX YrNeBO4OPOA0B. TepMuyeckoe
nerngpuposaHune H-napadrHOB.
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naboparopHasi pabora (4 yaca(oB)):

MmopupoBaHue u fernapvpoBaHne. TeopetTuieckme oCHOBbI MpoLieccos. naprpoBaHne 6eH3ona B
umknorekcaH. M'mapupoBaHme goyHKLMOHANbHbBIX NPOM3BOAHbLIX YTrNEBOLOPOAOB. TepMunyeckoe
LnernapupoBaHne H-napagouHoB.

Tema 4. Katanutuyeckoe aernapupoBaHue yrnesonoponos.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Karanutnyeckoe nerngpvposaHue yrnesogoponos. NonyyeHne 6yteHos. [NonyyeHne n3obyteHa.
MonyyeHune Bbicwnx onedonHoB. MNonyyeHne ctnpona n a-metuncTupona. lNonyyeHme bytaaneHa-1,3
N n3onpeHa.

naboparopHas pabora (4 4aca(oB)):

Karanutnyeckoe nerngpuposaHue yrnesogoponos. NonyyeHne 6yteHos. [NonyyeHne n3obyteHa.
MonyyeHune Bbicwnx onedonHoB. MNonyyeHne ctnpona n a-metuncTupona. lNonyyeHme bytaaneHa-1,3
1N nsonpexa.

Tema 5. AnkunuposaHue.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

AnkunupoBaHue. TepMmnyeckoe ankunuposaHue. Karanutudeckoe ankmnnposaHune. AnKunmposaHme
n3onapaduHoB onecuHamm. Anknnnposakmne 6eHaona aTUNEHOM 1 NPONUAEHOM. ANKUNNPOBaHME
no atomMam Kucnopona, cepbl 1 asora.

naboparopHas pabora (4 yaca(oB)):

AnkunupoBaHue. TepMmnyeckoe ankunuposaHue. Karanutudeckoe ankmnnposaHune. AnKunmpoBaHme
n3onapaduHoB onecouHamm. Anknnnposakmne 6eH3ona 3TMNEHOM 1 NPONUAEHOM. ANKUNNPOBaHME
no atomMam Kucnopona, cepbl 1 asora.

Tema 6. OkucneHue.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Okucnenwue. TeopeTquCKme OCHOBbI npouecca. OkucneHune oneguHoB no OBOVIHOW CBA3WN.
I'Ionyquvle 3TnIeHokKcunaa. I'Ionyquvle nponunneHokcnoa. Okucnenune onegunHoB no
HEeHacCbIlWeHHOMY aTOMy yriiepoda. I'Ionyqume auetanbgermnna. I'Ionyqume BMHUWNaAuUeTaTta.
I'Ionyquvle aueToHa. I'Ionyqume MeTunaTunketoHa. OKMcneHne HM3LWnx napaguHoB. I'Ionyqume
bopmanbaerunoa. I'Ionyqume YKCYCHOW KWUCNOTbI. Okucnenwue apoMaTnHeckKunx n
ankmnapomatmn4yeckmx yrnesonooponos. I'Ionyqume HEeH30AHON 1 doTanesbIX KUCNOT. I'Ionyquvle
ManenHoBOro 1 gotanesoro aHrmapuaooB. I'Ionyqume doeHona.

naboparopHasi pabora (4 4aca(oB)):

OkucneHwue. TeopeTmyeckre 0CHOBbI NpoLecca. OkmcneHve onegoUHOB MO ABONHOW CBS3W.
MonyyeHune atuneHokcmaa. MonyyeHne nponuneHokcmaa. OkucneHme onegunHOB no
HeHacbllWweHHOMy atoMy yrnepoga. MNonyyeHune auetanbnernma. lNonyyeHne BuHunauerTara.
MonyyeHune aueToHa. MNonyyeHne meTunatuiketoHa. OkMcneHe HU3WKX napadguHoB. MonyyeHne
chopmanbaernia. MonyyeHune ykcycHow kucnotel. OKMCneHme apoMaTnyeckmx um
ankmnnapomaTnyeckmx yrneBoaoponos. MNonyyeHne 6eH30MHON 1 dptanesbix KMcnoT. MonyyeHve
ManeuHoBOro 1 oTaneBoro aHrnapuaos. MNonyyeHve goeHona.

Tema 7. XnopuposaHue.
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

XnopuposaHue. TeopeTnyeckme 0CHOBbI Npouecca. XnopuposaHue napaduHos. MNonyyeHne
XNOPMETaHOB. XNOpUPOBaHNE HEHACHILWEHHbIX yrneBoaoponos. [onyyeHne 1,2-gmuxnop-ataHa.
'mapoxnopupoBaHne HeHaCbIWEHHbIX yrnesoaoponos. OKMCnMTenbHoe XnopupoBaHmne
yrneBonoponoB (okcuxnopuposaHue). lNonyyeHne sBuHunxnopuaa. XnopnposaHme apoMaTnyeckumx
yrneeonoponos. [lonyyeHne xnopbeHaona.

naboparopHas pabora (4 4aca(oB)):

XnopuposaHue. TeopeTnyeckme 0CHOBbI Npouecca. XnopuposaHue napaduHos. MNonyyeHne
XNOPMETaHOB. XNOpUPOBaHNE HEHACHILWEHHbIX yrneBoaoponos. [NonyyeHne 1,2-gmuxnop-ataHa.
'maopoxnopmpoBaHne HeHacCbIWeEHHbIX yrneBoaoponos. OKMCIMTENbHOE XOPUPOBaHNE
yrneBonoponoB (okcuxnopuposaHue). lNonyyeHne sBuHunxnopuaa. XnopmposaHme apoMaTn4eckmx
yrneeonoponos. [NonyyeHne xnopbeHaona.
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Tema 8. HurpoBaHue. NonyyeHne aMMHONPOU3BOAHBIX YINEBOAOPOA0B U CNIUPTOB.
CynbcpmnpoBaHme.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

HutposaHue. TeopeTnyeckne 0CHOBbI Npouecca. HutposaHue napaduHOB 1 LuknonapaguHoB.
HuTtpoBaHue onecmnHOB 1 aleTuneHa. HuTposaHne apomMaTnyeckmx yrnesogoponos. lonyveHne
aMMHONPON3BOAHbIX YrNEBOLOPOLOB U CANPTOB. [lonydyeHne aMnHoB peakunsamm N-ankmnmpoBaHus.
[MonyyeHve aMMHOB rMAPUPOBaHNEM a30TCOAEpPXalmnX coeamHeHnin. [NonyyeHmne aTaHONaMUHOB.
CynbchmnpoBaHue. TeopeTnyeckue 0CHoBbI npouecca. CynbuposaHne napaguHoOB 1 ONepuUHOB.
CynbthrnpoBaHve apoMaTnyecKkmx yrnesog0poaos.

naboparopHas pabora (4 4aca(oB)):

HutposaHue. TeopeTnyeckne 0CHOBbI Npouecca. HutposaHue napaduHOB 1 LuknonapaguHoB.
HuTtpoBaHue onecnHOB 1 aueTuneHa. HuTposaHne apomMaTn4eckmx yrnesogoponos. lonyveHne
aMMHONPOWN3BOAHbIX YrNEBOLOPOLOB U CANPTOB. [lonydyeHne aMnHoB peakunsammn N-ankmnmpoBaHus.
[MonyyeHve aMMHOB rMAPUPOBAHNEM a30TCoAEpPXalmnX coeamHeHnin. [NonyyeHmne aTaHONaMMUHOB.
CynbthmpoBaHue. TeopeTnyeckue 0CHoBbI npouecca. CynbuposaHne napaguHoOB 1 ONePUHOB.
CynbthrpoBaHme apoMaTnyecKmx yrneson0poaos.

Tema 9. NponsBoacTBO NOBEPXHOCTHO-aKTUBHbIX BellecTs (MAB).

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

[MponseoacTeo NoBepxHOCTHO-akTMBHbIX BewecTs (IMAB). Knaccudpukauns MNAB.
Dun3nKo-xmmmyeckme ocHosbl Motowero aenctens MNAB. MNonydeHune aHnoHHbIX MMAB. MonyyeHne
kaTtnoHHbIX MAB. Nony4yeHue HemoHoreHHbIx MAB. MonyveHne amponutHbix MNAB.
naboparopHasi pabota (4 4aca(oB)):

[MponsBoacTBo NOBEPXHOCTHO-akTMBHbBIX BewecTs (IMAB). Knaccudpukauns MNAB.
Dun3mnkKo-xnumudeckmne ocHoBbl Motowtero genctens MNAB. NonyyeHne aHnoHHbIX [1AB. MNMonyyeHne
kaTtnoHHbIX MAB. Nony4yeHne HemoHoreHHbIx MAB. MonyveHne amdponutHbix MNAB.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNSA)

Buabl
y DopmMbl KOHTPONSA
Paspen Hepens | camocTtositensHon [TpyA0eMKOCTb b
N AducumnnuHbl CeNIechcemecha pabothbl (B wacax) caMOCTa%’gfb':b"o"'
CTYL,EHTOB P
Tema 1. He(pTb 1
1.|MmeTOObI €€ 8 1 nngSJIOBOKI_? '; c 6 YCTHbI ONpocC
nepepaboTku. y y onpocy
Tema 2. [NonyyeHne
yrneso4opoaHoro noaroToska K o
2. CbIpbs U3 HEPTAHbBIX 8 2 YCTHOMY Onpocy 6 ycTHEI onpoc
dopakumi.
Tema 3. 'mopupoBaHne NnoAroToBKa K o
3. N gernapuposaHue. 8 3 YCTHOMY Onpocy 6 YCTHBIN OMpoC
Tema 4.
Katanutmnyeckoe NoAroToBKa K o
4.
nerngpuposaHue 8 4 YCTHOMY onpocy 6 yCTHEI Ofpoc
yrneson0ponos.
Tema 5. NoAroToBKa K -
5. AnkunmpoBaHue. 8 5 YCTHOMY ONpocy 6 yCTHBI onpoc
noaroToska K o
.[Tema 6. OkucneHwe.
6./Tema 6. OkncneHue 8 6 YCTHOMY OMPOCY 6 YCTHbIA ONpoC
Tema 7. XnopupoBaHue. NoAroToBKa K o
7. 8 7 YCTHOMy ONPOCY 6 YCTHbI ONpocC
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnnnHbl pcemecha paboTbl (B wacax)
pabortbl
CTYAEHTOB
Tema 8. HutposaHue.
[MonyyeHune
aMMHONPON3BOOHbIX nooroToeka K o
8. yrneso4opoaoB n 8 8 YCTHOMY Onpocy 6 ycTHEI onpoc
CNUpPTOB.
CynbchmposaHue.
Tema 9. Npon3BoacTeo
9.|NOBEPXHOCTHO-aKTUBHbLIX 8 9 roaroroska K 6 CTHbIIA ONPOC
Y
BewecTs (MAB). yCTHOMY onpocy
Ntoro 54

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B npouecce npenonasaHus byayT UCNONb30BATLCS KOMMbIOTEPHbIE (PEANU3YOTCSA B paMKax
CUCTEMbI "y4nTENb - KOMMBIOTEP - YHEHUK" C MOMOLLbIO 0ByYaroWmMx NPOrpamMm pasnnMyHoro Bmaa
(MHQPOPMALIMOHHbIX, TPEHWHIOBbIX, KOHTPONMPYIOWNX, Pa3BUBaOWNX U Ap.), AMAN0roBble (CBA3aHbl C
CO3[aHMeM KOMMYHMKaTMBHOW Cpelbl, paclWpeHeM NpoCcTpaHCcTBa COTPYAHNYECTBa Ha YPOBHE
"yumTenb - y4eHuK", "y4eHuK - y4eHuK", "yumnTenb - aBTop”, "y4eHuK - aBTop" B X04e NOCTaHOBKE U
peweHns y4ebHO-No3HaBaTeNbHbIX 3a4a4), TPEHNHIoBble (CUCTEMA AEATENBHOCTM NO 0TpaboTke
onpeneneHHbIX anropnuTMoB y4ebHO-MNO3HABATENbHbIX AEACTBUIA 1 CNOCOO0B PELEHNS TUMOBbIX

3apad B xoae 0byyeHuns (TECTbl 1 NPAKTUYECKME YNPaXKHEHMNS) TEXHONOMN.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. HedbTb n meToabl ee nepepaboTku.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

HedTb n MmeToabl ee nepepaboTtku. Xmmmnyecknii coctas. [MoarotoBka HedpTn kK nepepaboTke.
MeTonbl nepepabotku HedpTu. MNMeperoHka HedTN. TEPMUYECKUIA N KATANNTUYECKNIA KPEKVHT.
Muponus.

Tema 2. NMony4yeHune yrneBoAoOpPOLAHOro Chipbs U3 HedPTAHbIX PpakLUM.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

MonyyeHune yrneBoAOPOAHOrO Chipbs N3 HEQPTSHBIX dopakumii. BolaeneHne y3kunx gopakumi
yrneBoaoponos. BoloeneHve H-napaguHoB. BolaeneHune 1Bepabix napadovHoB. MNonyyeHve
apoMaTU4eCcKmnx yrnesoLopoaos.

Tema 3. N'MppupoBaHue u aernpgpuposaHme.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MmopupoBaHue u fernapupoBaHne. TeopetTuieckme oCHOBbI NpoLeccos. naprpoBaHne 6eH3ona B
umknorekcaH. M'mapupoBaHme goyHKUMOHANbHbBIX NPOM3BOAHbLIX YTNEBOLOPOAOB. TepMuyeckoe
LnernapupoBaHne H-napagouHoB.

Tema 4. Katanutuyeckoe aervapuvpoBaHue yrnesonoponos.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

KaTtanutuyeckoe nernopvpoBaHune yrnesonoponos. MNonyvyeHne 6yteHoB. [NonyyeHne n3obyteHa.
Mony4yeHne BbicWwKUx onedounHoB. MNonyyeHne ctupona n a-metunctupona. MNMonyyeHne bytagmeHa-1,3 n
n3onpeHa.

Tema 5. AnkunmposaHue.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:
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AnkunuposaHue. TepMnyeckoe ankunuposaHue. Karanutnyeckoe ankmnuposaHue. AnkKmnmposaHve
n3onapaduHoB onecouHamm. Anknnmposakne 6eH3ona 3TUNEHOM 1 NPONUIEHOM. ANKUNMPOBaHMeE No
aTomam Kucrnopona, cepbl 1 asoTa.

Tema 6. OkucneHue.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOChI:

OxucneHue. TeopeTtudeckne ocHOBbI npouecca. OkucneHne onepuHOB No ABOVHON CBA3N.
MonyyeHue atuneHokcmaa. NonyyeHme nponuneHokcuaa. OkmucneHne onepuHoOB No
HeHachblWweHHOMy aTtoMmy yrnepoga. lNonyyeHve auetanbgernga. NonyvyeHne BuHUnauerTara.
MonyyeHune aueToHa. MNonyyeHne metunatunketoHa. OknucneHne HM3WnNx napagpuHos. MNonyyeHne
goopmanbgernga. lNonyyeHme ykcycHom kncnotbl. OKncneHme apoMaTmyeckux un
ankunapomaTmnyeckmx yrneBonoponos. MNonyyeHne 6eH30HOM 1 pTtanesbix kKMcnoT. MNonyyeHne
ManenMHoBOro U dotanesoro aHrmgpuaos. [NonyvyeHue peHona.

Tema 7. XnopupoBaHue.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

XnopuposaHue. TeopeTnyeckme 0CHOBbI Nnpolecca. XnopuposaHue napadpuHos. lNonyyeHve
XNOPMETAHOB. XIOPUPOBAHNE HEHACHIWEHHbIX yrneBogoponos. [NonyyeHne 1,2-guxnop-ataHa.
MapoxnopmpoBaHMe HEHACIWEHHbIX yrneBoaoponos. OKMCAUTENbHOE XNOpUpoBaHne
yrneBonoponoB (okcuxnopuposaHue). lNonyyeHne sBuHunxnopuaa. XnopmposaHme apoMaTnyeckumx
yrnesogoponos. [NonyyeHne xnopbeHsona.

Tema 8. HutposaHue. lNonyyeHne aMMHONPOU3BOAHBbIX YrNeBOAOPOOOB U CNIUPTOB.
CynbcpupoBaHme.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

HuTtposaHue. TeopeTuyeckne oCcHOBbI Npouecca. HutposaHue napadouHOB 1 LmKnonapaguHOB.
HuTtpoBaHune onednHOB 1 aueTuneHa. HuUTposaHne apomMaTnyeckmx yrnesogoponos. lonyveHne
aMMHONPOWN3BOAHbIX YrNeBOLOPOLOB U CNNPTOB. [lonydyeHne aMnHoB peakunsmm N-ankmnmpoBaHus.
[MonyyeHve aMMHOB rMapUPOBaHNEM a30TCoAepXalmnx coeamHeHnia. NonyyeHme aTaHONaMUHOB.
CynbchmposaHue. TeopeTnyeckue ocHoBbI npouecca. CynbuposaHne napagpuHoOB 1 ONepuHoOB.
CynbthrpoBaHve apoMaTnyeckmx yrnesog0oponos.

Tema 9. NponseoacTBo NOBEPXHOCTHO-aKTUBHbIX BeLlecTs (MAB).
YCTHbI ONpOC , NPUMEpPHbIE BOMPOChI:

[Mpon3BoacTBO NOBEPXHOCTHO-akTMBHbIX BewecTs ([MAB). Knaccudomkauns MNMAB.
dun3nKo-xmmmnyeckme ocHosbl Motouero genctens MNAB. NonyyeHne aHnoHHbIX [MAB. MNMonyveHne
kaTnoHHbIX MAB. MNonyyeHne HenoHoreHHbIx MAB. INonyyeHne amgoonuTHbix MNAB.

Tema . UToroeasi oopma KOHTpOns

[MpnMepHbIe BONPOCHI K 3K3aMEHY:
TekywWwnin KOHTPONb 3HAHWUIA OCYLWECTBNSETCS NyTEM YCTHOro onpoca.

7.1. OcHoBHas nuTeparypa:

1.KnumeHtoBa I". KO. OCHOBbI TEXHONOrMM OPraHN4Yeckoro cnHTesa: y4ebHoe nocobue / T. tO.
KnumeHToBa, M. B. Xypaenesa; ®epnep. areHTCTBO No obpasoBaHuto, Foc. obpasosaT. yupexaeHne
BbICL. Npodp. obpa3oBaHus "KasaH. roc. TexHon. yH-1". - KasaHb: KI'TY, 2010. - 21.

2. Tumodpees, Bnaonmnp Casenbesud. MpruHUMUMIBLI TEXHONOMMU OCHOBHOIO OPraHnN4yeckoro u
HeTEXMNYECKOro CnHTE3a: yuebHoe nocobue ons CTyAEeHTOB BbiCWMX Y4eOHbIX 3aBeLeHNI,
obyyarowwmxcs No HanpaBneHUO NOAroToBKM "Xumnyeckas TexHonorms n éuorexHonorus" / B. C.
Tumodpees, J1. A. Cepadhmmos, A. B. TumoweHko. - N3a. 3-e, nepepab. n non. - Mocksa: Beicwas
wkona, 2010. - 406, [2] c.: un.; 25. - (Ons BbICWUX Y4EOHbIX 3aBeAeHNIA, XuMmnyeckas TEXHONOrus). -
Ha 4-i c. obn. aBt.: Tumodpees B.C. - 3acn. pesitenb Hayku 1 TexHukn PP, 0.1.H., naypeat npemmm
Mpasutenbctea PP, npodp., akag. Poc. 1 MexayHap. nHxexep. akan., Cepadgumos J1.A. - 3acn.
nesTenb Haykn n TexHukn P®, a.7.H., npod., TumoweHko A.B. - A.T.H., npodp. - Brbnunorp. B KoHLe
kH. - ISBN 978-5-06-006067-6((B nep.)), 3000.
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3.MnananHos, Nnbac 3ygaposuny. Teoprs XMMUKO-TEXHONOMMYECKNX MPOLLECCOB OPraHN4eckoro
cuHTe3a: y4ebHoe nocobue: [ans cTyaeHToB, obyyatowmxcst no HanpaeneHunto 240100 "Xumunyeckas
TexHonorus"] / . 3. nananHos, B. U. Maepunos; M-Bo obpasoBaHust n Hayku Poccum, Pepep. roc.
6tooxeT. 0bpasoBart. yupexaeHune Boicl. Npodd. obpasoBaHus "KasaH. Hau. nccnen. TeXHon. yH-T". -
KazaHb: M3a-8o0 KHATY, 2012. - 137, [2] c.: un.; 21. - Bubnuorp. B KOHUE KH. (6 Ha3B.). - ISBN
978-5-7882-1237-1((B 061.)), 100.

7.2. JlononHuTenbHasa nuteparypa:

1./lebepeB H. H. Xumunsa n TexHonorms 0CHOBHOIO OPraHNYecKoro 1 HedpTeEXMMNYECKOro cnHTesa / H.
H. Nebepnes. - M.: Xumuns, 1981. - 605 c.

2.Mapronuc J1. 4. OkucneHne yrneBooopoaoB Ha reTeporeHHblx katanuaaropax - J1. 4. Maponuc. -
M.: Xumng, 1977. - 328 c.

3.Cmmnposwuy E. B. TexHonorus nepepabotku Hedptn v rada. B 2-x u. / E. B. CmMngosuy. - M.: Xumnsg,
1980. - 4. 2. 328 c.

4.Cynumos A. [1. lNpon3BoacTsBo apoMaTnyecKkmx yrnesogoponos n3 HedpTaHoro coipbs / A. .
CynumMmoB. - M.: Xumng, 1976. - 304 c.

5.Xumunyeckue Bewectsa u3 yrns: lep. ¢ Hem. / Mopa pen. WN. B. Kaneunua. - M.: Xumusg, 1980. - 616
C.

7.3. UHTepHeT-pecypcChl:
NHTepHeT-pecypchl - 7.http://www.chem.msu.su/rus/teaching/education-program/spec-org/12.html
NHTepHeT-pecypchbl - 1.9NeKTPOHHbIE TECTOBbIE 3a4aHNs HA 6a3e KOMMbIOTEPHOM MPOrpammbl

OnTMM3auns XMMUKO-TEXHONOT. MPOLECCOB -
http://window.edu.ru/resource/929/73929/files/tutorial4.pdf

MpakTukym - http://window.edu.ru/resource/917/73917/files/practice.pdf

MpombiwneHHas opr. xumus - http://window.edu.ru/resource/968/75968/files/teaching_aid.pdf
[MpombiwneHHas opr. xumusa - http://window.edu.ru/resource/968/75968/files/teaching_aid.pdf
TexHonorus y4ebHuk - http://window.edu.ru/resource/932/73932/files/tutorial11.pdf

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHVe oncunnIvHbl "XuMmnyeckue TeXHONOrMm opraHn4eckoro cuHTesa" npegnonaraet
NCMNONb30BaHNE CNeayolero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

CneuvanuanpoBaHHas nabopartopus, nekumoHHas ayamtopus. JlabopatopHoe 06opynoBaHue 1
xummnyeckas nocyna. Hoytbyk. MynbtumeaniiHblin npoekTop. M'padonpoekTop. BrubnmoteyHbli (ooHA.

Mporpamma coctasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no
HanpasneHuto 44.03.01 "Meparornyeckoe obpaszoBaHne" 1 NPOGUII0 NOArOTOBKU XUMUS .
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" 201 __r.
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