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1. Beeoenue

Kannunarckuii sx3amen no gucrurummae «Hedrexumusy spisercs Gopmoii mpome-
JKyTOUHOHM aTTeCTallMi aclHUpaHTOB, oOydaroniuxcs mo HampasieHuro 04.06.01 Xumuuye-
CKH€ HayKH, HaMpaBJI€eHHOCTb MOATroToBKU Hedrexumusi.

B xoxe sk3aMeHa OLlEHUBAETCSl CTENEHb OBJIAJCHUS aClIMPAaHTAMU CIEAYIOIINX KOM-
HeTEHIINN

1.1 YHuBepcajbHble KOMIIETCHIIUM:

» CIIOCOOHOCTh K KPUTHYCCKOMY aHAIHM3y U OIICHKE COBPEMEHHBIX HAy4YHBIX JIO-
CTHKEHUM, TEHEPUPOBAHUIO HOBBIX HUJIEH MPU PEIICHUU HCCIIENO0BATEIbCKUX U
MPAKTHYECKUX 33]1a4, B TOM YHCJIC B MeXIUCIUIUTHHAPHBIX 00macTax (YK-1);

» CHOCOOHOCTh MIPOSKTHPOBATh M OCYIIECTBIISATh KOMILJICKCHBIC MCCIICIOBAHMS, B
TOM YHCJIe MEKIUCIUIUIMHAPHBIE, HA OCHOBE I[€JIOCTHOTO CUCTEMHOTO Hay4YHO-
TO MHUPOBO33PEHUS C UCIOJIb30BAHUEM 3HAHUN B 00JIACTH UCTOPUHU U (PrIIOCO-
¢un Hayku (YK-2);

» CIOCOOHOCTh IUIAHUPOBATh W PeIIaTh 3aJa4yd COOCTBEHHOTO MPOo(decCHOHAb-
HOTO U JIn4HOCTHOTO pa3sutus (YK-5).

1.2 O6me-npodeccuoHaTbHbIE KOMIIETEHIIUN:

» CIIOCOOHOCTBIO CaMOCTOSITEIBHO OCYIIECTBIISITh HAyYHO-HUCCIICOBATEIBCKYIO
JEATeTbHOCTh B COOTBETCTBYIOIIEH MPOQECCHOHATBHON 00JIaCTH C HCIIOIB30-
BaHHEM COBPEMEHHBIX METOJIOB HCCJICAOBaHUS U  WH(OPMAIMOHHO-
KOMMYHUKaIMOHHBIX TexHoyorui (OI1K-1);

» TOTOBHOCTBIO OPTaHHM30BaTh PabOTy MCCIIE0BATEIHCKOTO KOJUIEKTHBA B 00JIa-
CTH XUMHH U cCMEeKHBIX Hayk (OITK-2);

» TOTOBHOCTBIO K IPEIOaBaTeIbCKOW JEATEIBHOCTH MO OCHOBHBIM 00pa3oBa-
TEJIBHBIM MporpamMmaM Beiciiero oopazoBanus (OITK-3).

1.3 IlpodeccnonanbHbIe KOMIETEHIIMHU:

» CIIOCOOHOCTH COOMPATh M aHAJIM3UPOBATh MUPOBBIC HAYYHBIC 3HAHUS O (YyHIa-
MEHTAJbHBIX OCHOBaX COBPEMEHHOW HePTEXUMHUU M (POpMyIUPOBATH HAMpPAB-
JICHHUS CaMOCTOSITeNbHBIX ucciaenoBanmii (ITK-1);

» BJIaJIcHUE OCHOBAMH COBPEMEHHBIX METOJIOB IKCIIEPUMEHTAIBHON He(DTeXUMUU
(I1K-2);

» CIIOCOOHOCTH 0000IIATh W aHAJIM3WPOBATH IMOJYYCHHBIC PE3YJIbTAThI U TPEI-
CTaBJISITh UX B BUJIC Hay4HBIX myOiukanui ([1K-3);

» CIIOCOOHOCTh K M3yUCHHUIO HE(hTU KaK MPUPOTHOTO OOBEKTa M BAXKHECHIIIETO UC-
TOYHUKA XMMHUYECKOTO CHIPbsI; U3YUEHHUIO U pa3pabOTKe MPOIIeCCOB IpeBpaliie-
HUs He(TH B XuMudeckue npoayktel (ITK-4).

Hacrosiias nporpamMma paspaboTana Ha OCHOBE MPOTPaMMBbI, YTBEpKACHHOW MuUHU-
cTepcTBOM obOpaszoBaHus U Hayku Poccuiickort @eneparuu (I1Ipukaz Munoopuayku PO ot
08.10.2007 Ne 274 «O06 yTBep»ICHUH MPOTPaMM KaHAUIATCKAX IK3aMEHOBY).

Hacrosimass mporpaMMa OXBaThIBa€T BOIPOCHl XMMHUYECKOI'O COCTaBa M CBOMCTB
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He(Tel, UCTOYHUKOB MPOM3BOJCTBA OCHOBHBIX BUIOB HE(PTEXUMHUYECKOTO CHIPhS U €0
POMBIIIIJIEHHON MepepadoTKu.

Kannunarckuii sk3aMeH 1o He)TEXUMHH TIPOBOAUTCS B YCTHOHM (hOpMe 1O BOIIpOcam
IporpaMMbl, Ha 3K3aMeHe IMpejuiaraeTcs: Tpu Bompoca (6e3 ounetos). [locne ycTHOrO 0oTBe-
Ta MOTYT 3aJaHbl JIOIOJHUTENBHBIE U YTOUHSIOIINE BOIPOCH], HE BBIXOIAIINE 3a IPEIEIIbI
MIPOTPaMMBbl KAHAUAATCKOTO SK3aMEHA.

2. IIpozpamma Kanoudamckozo IK3amena
1. XumMu4eckuii coctaB M CBOMCTBA HepTH

Ipoucxoorcoenue nHegpmu. I'eHe3uc u xumuyeckas sBoionus HedTeill. OpraHuudeckas
Teopus mpoucxoxaeHus Hedtu. HedremaTepuHckoe BEmIeCTBO M €ro mnpeoOpa3oBaHuE B
He(Th. buonerpananus Hegtu B mpupoaHbixX ycnoBusx. [Iporecc HedTeobpasoBaHus U Xu-
Mudeckuii coctaB Hetu. buomapkepsl. Bnusinue temriepaTypbl M IPUPOJIHBIX KaTaan3aTo-
poB. MuHepalibHast TEOPHsI MPOUCXOXKICHUS He(DTH.

Ceoticmsa, cocmas u kiaccuguxayus negpmeti. Puznueckue cBoiicTBa Hedreit. Xumuue-
ckuii coctaB Hetu. DpakuMOHHBIA cOcTaB HeTU. DIIEMEHTHBIN, WHIWBHIYyAIbHBIA W
CTPYKTYpHO-TpynmoBoi coctaB Hedtu. Knaccuduxanus nedreit.

Memoovwl uccnedosanus negpmeti. Ouznueckre U PU3NKO-XUMUYECKHUE METObI. PexTu-
dukanus. Xpomarorpaduueckue MeToqbl. Tepmuueckas quddysus. Ontudeckas CeKTpo-
CKOIMSI B aHAJIM3€ YIJICBOJOPOHBIX M T€TEPOATOMHBIX KOMIOHEHTOB. CIEeKTphl KOMOWHA-
LHUOHHOIO paccessHus. MonekyisipHass Macc- U XpOMAaTOMacc-CIIEKTPOCKONUs. SnepHblii
MAarHUTHBIM U TapaMarHUTHBINA PE30HAHC.

Hcemopuueckuii 0630p ucciedosanuili no xumuu y2ne8000pooos Hegpmu. Padotsr J[.U.
Mengeneea, B.B. Mapkouukosa, JI.I1. Konosanosa, H./l. 3enunckoro, C.C. HameTrkuHa,
b.A. Kazanckoro, A.B. Tormuuesa u fip.

Hegmsanvie yenesodopoowi psioa memana (napagumuer). OU3MYeCKUe U XUMUUYECKHUE
CBOICTBa MapauHOB HOPMAJHLHOTO W Pa3BETBIEHHOTO cTpoeHus. ['azoo0pa3ubie mapadu-
Hbl. [Ipuponusbiil ra3. Xunkue u tBepapie napadunsl. [lapadun u nepesun. M3onpeHanst
He(TH.

Hagmenvr (yukiuueckue yene6o00poosi Hegpmu). YTIESBOIOPOABI psijia IIMKJIOTEKCaHa U
nukionentana. x cogepxxanne B HedTax. Baxneimue peakiuu. CUHTE3 MOJEIBHBIX Y-
JeBoopoaoB. bunukiandeckue yrieBoaopoasl HedTu. KoHaeHcupoBaHHBIE U MOCTHKOBBIC
OU- U MONHUIMKINYECKHE YIJIEBOJOPOAbl. AJaMaHTaH U ero roMosioru. Tputepmnansl, cTepa-
HBl U romnasl. TepMoJMHaMUYecKas yCTOMUMBOCTh UKIaHOB. KoHpopmaloHHblil aHanmn3
LHUKJIMYECKUX YTIIE€BOJAOPOIOB.

Apomamuueckue yene6o00poovl Heghpmu. TUIBI ApOMATHUECKUX YIJIEBOJOPOIOB HEPTH U
UX OIpe/ieJICHUE B HEPTSAX.
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CepHucmule coedunenus Hegpmu. XapaKTepUCTHKA CEPHUCTBIX COCJMHEHUHN U UX OIpe-
nenenue B HeQTaX. [lepcrnekTUBBI MX MPAKTUYECKOTO HCIONb30BaHus. ColepKaHue cephl B
pa3nuyHbIX He(YTAX U HEPTETPOTyKTaX.

Azomucmuie coedunenus Hegpmu. OCHOBHBIC TUIIBI, UX XaPAKTEPUCTUKU M OINpECIICHHE
B He(PTAIX.

Kucnopoonvie coeounenus nepmu. Hedranpie Kucnorsl. XapakTepuCTHKA U COIEPIKaHUE
B He(pTH.

Cmonucmule u acghanbmosvie kKomnoneHmul Hegpmu. PazneneHue u xapakTeprUCTHKA.

Memannocooepacawue coeounenus negpmu. lloppupuasl. MUKpO3TEMEHTHI.

2. He¢prenepepadaTbiBaromasi 4 ra3onepepadarbiBaomasi IpOMbIIIEHHOCTD, KaK
HCTOYHHUK NMPOU3BOICTBA OCHOBHBIX BU10B HE(PTEXMMHUYECKOT0 ChIPbS, }KUAKHUX TOII-
JIMB M MaceJ

HedTp u ra3, kak MICTOYHUKU MPOU3BOJCTBA OCHOBHOI I'PYIIbl UCXOAHBIX BEIIECTB AJIs
MPOMBIIIJICHHOTO OPraHUYECKOro M HePTEXMMHUYECKOro CHHTe3a (mapaduHOB, oJe(HHOB,
apOMaTUYECKUX YIJIEBOJOPOJOB, AllETHJIEHA, OKCHAA yIIepoja M CHHTE3-ra3a), KUIKHX
TOIUIMB U CMA304YHBIX MacCell.

IIpomvluinennvie npoyeccol nepguuHoll nepepabomku Hegpmu u 2aza. INEKTPoodeccon-
BaHUWE U TepBHYHas mneperoHka Hedtu. ChIpbE, XapaKTepUCTHKA CTaHIAPTHBIX HeTel,
TEXHOJIOTHUS 1epepabOTKU U OCHOBHBIE MPOAYKThI. THIOBBIE cXeMbl HedTenepepadaThiBa-
foImx 3aBozioB. [lepepaboTka mpupoIHOro rasa u ra3zoBeIX KoHAeHcaToB. [lepepaboTka mo-
MyTHOTO Tasa.

Kamanumuueckuu xpexune. Coipb€ u ero noaroroBka. [Iponykrsl kpekunra. Karanusza-
TOPBI KPEKMHIa, CTPOEHUE aJTIOMOCWIMKATOB U MPUPOAA UX KATAIUTHUYECKON aKTUBHOCTBIO.
Ponbe npoTOHHON M anpOTOHHOW KUCIOTHOCTH. LleonuTel. MexaHu3M NMpPOTEKAONIUX peak-
uuii. I3MeHeHne CBOMCTB M pereHepanys KaTajliu3aTopoB B Iporecce KpekuHra. [Ipomsrm-
JIEHHBIE YCTAHOBKH KaTAJIMTUYECKOIO0 KPEKMHIA U OCHOBHBIE TEXHOJIOTHUYECKHE ITapaMETPBI.

Kamanumuueckuii pugpopmune. Coipb€ u ero noaroroska. [Ipoaykrsl pudopmunra. I[lo-
JTy4eHHE BHICOKOOKTAHOBBIX KOMIIOHEHTOB O€H3MHA U apOMaTHYeCKUX yrieBoaopozaos. Ka-
Tanu3aToOpbl pUGOPMHUHTa, OCHOBHBIE PEaKLUU U MEXaHHU3M KaTaJIMTUYECKOTo MpeBpalie-
HUSl HaTEHOBBIX, MapaUHOBBIX U ApOMATHUYECKUX YIJIEBOJOPOA0B. MI3MeHeHue CBOICTB U
pereHepanusi Kataiu3aTopoB B Ipolecce pupopmunra. [IpombliuieHHbIE YCTAaHOBKU KaTta-
JUTHYECKOr0 pUGOPMUHTa U OCHOBHBIE TEXHOJOTUYECKUE TAPAMETPHI.

T'uopocenuzayuonnsie npoyeccol 6 Hegpmenepepabomxe. OCHOBHOE Ha3HAUYCHHUE, KaTalu-
3aTOpbl, XMMUYECKHE OCHOBBI 1 MEXAHW3M T'MIPOTr€HU3aMOHHBIX MPOLEeccoB. [ 'uapooyucr-
Ka MOTOPHBIX TOIUIMB, CMa304YHbIX Macel, napaduHOB, BAKYYMHBIX TUCTUIUIATOB U BTOPUY-
HBIX ra3oilyield. PeakTopsl U TEXHOJIOTHS TPOIECCOB THIPOOYHCTKHU. ['napoodbeccepuBanue
HE(TAHBIX OCTATKOB. [ MAPOKPEKUHT OEH3MHOBBIX (PpaKLUUU C MOJYyYEHUEM MOTOPHBIX TOII-
JUB, CKWKEHHBIX T'a30B U M30Mapa(MHOBBIX YIiI€BOIOPOAOB. I 'MaporeHM3alnoHHbIE MPO-
LIECChl B MPOM3BOJICTBE CMA30UYHBIX Maceld. [ 'uIpoaeanKuINpoBaHie U APYyrue TUApOreHu-
3allMOHHBIE MPOIIECCH B TPOU3BOJICTBE APOMATUYECKUX YTIIEBOIOPOIOB.
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Tepmuueckutl kpexune u nupoau3. TepMOAMHAMHKA U KUHETHKA pacnaja yriieBoJI0pOI0B
Pa3IUYHBIX PAOB U MOJIEKYISIpHON Macchl. CBOOOAHO-paIMKAIbHBIA MEXaHU3M TepMUYe-
CKOTO KpPEeKHHTa yrieBoaopooB. [lomydenne cBeTbIX HE(PTEMPOIYKTOB TEPMUYECKUM Pa3-
JIO’)KEHUEM OCTATOYHBIX (pakUuid, yJIydllleHHE KauecTBa KOTEJIbHOrO TOIUIMBA, MOJIyYEeHHE
TepMorazoiisi 1 HeQTsiHOro Kokca. [luponu3 HeTsHBIX (Ppakuuii ¥ ra30BOTO CHIPbS IS
IPOM3BO/ICTBA HHU3IIKUX OJE(PUHOB M apoMaTHUECKUX yriaeBogopoaoB. IlepepaboTka razo-
00pa3HbIX U KUIKUX IPOAYKTOB nuponusa. [luponus meraHna u Apyrux yrieBoJ0pOIOB AJs
NOJIy4€HHUs aleTuieHa. PerenepaTuBHbINA, TOMOTE€HHBIM U OKUCIUTENbHBIN MUPOJIN3. DIIEK-
TpokpeKuHT. COCTaB ra3oB MUPOJIN3a U UX pa3/elieHUE.

IIpoussoocmeo napaghunos. IIpon3BOACTBO KUAKUX Mapa@uHOB aenapaduHU3AUCH T1-
3enbHBIX (Ppakiuii. JlemapaduHuzamnus MacIsTHBIX (DpaKIuid 7S MOTyYeHUsT TBEPABIX Mapa-
(UHOB.

Ilpouzeoocmeo oxcuoa yenepooa u cunmes-easa. Katanutudeckas KOHBEpCUs METaHA U
IpyTUX yTIAeBOAOpOoa0B. HayuyHble OCHOBBI mpolecca W TEXHOJOTHYECKHE MapaMeTphl.
OxkucnuTenbHasi KOHBepcusi. BricokoTeMmnepaTypHasi OKUCIUTENbHAs] KOHBEPCHUS YTIIEBOI0-
pPOZOB B OTCYTCTBHE KaTanu3aTopoB. OUMCTKA CHHTE3-Ta3a, MOJIyYeHHUE KOHICHTPUPOBAH-
HOTO OKCH/Ia yTJIepo/ia M BOAOPOA.

Hegmsanvie monausa. O01Ias XxapakTepruCTUKa OCHOBHBIX BHJIOB TOILIMBA (aBTOMOOHIIb-
HOE, AM3EJIbHOE, aBHALlMOHHOE, PEaKTUBHOE, KOTeIbHOE U Jp.). [loBegenne u npeBpaieHus
YTIEBOJOPOJOB MPU CTOPAaHWU B JIBUraTeNsIX. YJIy4lI€HHE SKCIUTyaTallMOHHBIX CBOWCTB
TOIUIMB C TMOMOIIBIO J00AaBOK. AHTHUIETOHATOPHl M MeXaHM3M HX JedcTBUA. OKTaHOBOE
yuciio. [leranoBoe uncio.

Hegmsanvie macna. Cma3zouHble Maciia U UX OCHOBHbIE XapaKTepUCTUKH. CUHTETHYECKHE
OPUCATKU K CMA30YHBIM MaciaM (aHTHOKUCIHTENH, ACTPECCOPHI, MOIOIUINE, BA3KOCTHBIE,
IPOTHBOM3HOCHBIE U JIP.), MEXaHU3M UX AeiicTBusi. Kommuiekcuble npucanku. TexHudeckue
Maca.

IIpobnema 3amenvl HepmaAHO20 CbIPbA 8 NPOU3BOOCMEe HCUOKUX monaus u macen. Orpa-
HUYEHHOCTh U HEBOCIPOU3BOJAUMOCTh HEPTSIHBIX pecypcoB. BO3MOXKHOCTH U MEPCIIEKTHBHI
UCTIOIB30BaHUSA YTIIeH, Topda, TOPIOYNX W OMTYMHUHO3HBIX CIIAHIIEB, PACTUTEIBHOTO CHIPhS
JUIS TPOU3BO/ICTBA UCKYCCTBEHHOTO JKUAKOTO TOTLIUBA.

3. OcHOBHBIE NIpoLecCH] MPOMBILIIEHHOH MepepadoTKU He(pTeXHUMHUYECKOT0 ChIPbS

IIpoyeccol eanocenuposanus. Hayunble OCHOBBI IIPOLIECCOB rajOreHUPOBaHUS Napadu-
HOB, 0JIE(DMHOB, alleTHJIEHA, APOMATUYECKUX M AJKUIAPOMATUYECKUX YIIIEBOIOPOIOB. 3a-
MECTHUTEJIBHOE U NPUCOEAMHUTEIBHOE XJIOPUPOBaHUE. ['aoreHupyomme areHThl, KaTaiu-
3aTOpbl U HMHULIMATOPBI, YCIOBHUS TajloreHupoBaHus. TepMmuueckoe, (GOTOXMMHYECKOE U
OKHUCJIUTEJIBHOE TaJIOTEHUPOBAHUE M MEXAHU3M ITHX peakuui. ['mapoxiopupoBaHue oJie-
¢uHOB U anermieHa. [loayyeHue XJIOpMETaHOB, XJIOPITAHOB, AJUIUIXJIOPUIA, XJTIOPOYTEHOB,
xJjioprnapaduHOB, BUHUIXJIOPUA, XJIOP U MOIUXIOPOEH30JI0B.
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T'uopamayusa onegpunos u ayemunena. TepMmoaMHAMMKA, KAaTaau3aTOPbl U MEXaHU3MBbI
peakuuii ruapatanui. CUHTE3 3TaHOJa, U30MPONaHoJa, BTOP. U TPET.OyTaHOJIOB, aleTaib-
JEruja.

Ilpoyeccol ankunuposanus. ANKUIMpOBaHHE oJedUHAMU aPOMATUYECKUX YTIIEBOJIOPO-
noB. Katanuzatopel, MEXaHU3M U KMHETHUKA peakuuu. [lomyuenue 3Tun, TuITUI U U30IPO-
nw OeH30J10B. AJKWIMPOBaHHWE OEH30Ja BBICIIMMHU OJePUHAMH. AJKUIAPOMATHUYECKHE
IacTU(PUKATOPBI, CMAa304YHbIe Macia, MPUCAAKU M ChIPhE JI1 MOBEPXHOCTHO-aKTHUBHBIX
BEIIECTB. AJIKHJIMPOBAaHUE (PEHOJIOB, MPOU3BOACTBO CTA0MIN3aTOPOB MOJIMMEPOB U MacCell.
AnxunupoBaHue mapaduHOB, KaTaIU3aTOPbl U MEXaHU3M peakiuu. CHHTE3 BRICOKOOKTAHO-
BbIX MOTOPHBIX TOIUIMB. O-AnkunupoBaHue onepuHamu M aneTwieHoM. CHHTE3 MeTHI-
TpeT-0yTuiioBoro 3¢upa, BUHUJIAIETATa U BHHWIOBLIX 3(pupoB cniupToB. BuHMIMpOBaHue
aneTtwieHoM. CUHTE3bl BUHWIIALIETUIICHA, AKPUIIOHUTPUIIA U BUHHIIIUPPOIHUIOHA.

Jumepuzayus u onucomepusayus onegunos. Karanuzaropsl gumepusai 1 OJIUroMepH-
3a1uu 0Ne(puHOB. ATIOMUHUHOPTaHUYECKHE COSIMHEHUS U CHHTE3bI Ha uX ocHoBe. [Ipous-
BOJICTBO JIMHEHHBIX 0-0s1e(prHOB. CHHTE3 JIMHEWHBIX MEPBUYHBIX CIIUPTOB.

Memamesuc (Oucnponopyuonuposanue) onreghunos. I OMOTEHHbBIE U T€TEPOT€HHBIE KaTa-
nu3aTopsl. Mexann3Mm. BiusHue mosioxkeHus KpaTHOW cBsi3u. [IpakTuueckoe mcmnosb3oBa-
HUE U MEePCIEKTHUBBI.

Ilpoyeccor oxucnenus u snoxcuouposanusi. OKACIUTENBHBIE areHThl (MOJEKYJISIPHBIN
KHUCIIOPOJI, a30THAsl KUCJIOTA, EPOKCUJIHbIE COequHEHUs ). PaarkanbHO-1IETHOE OKUCIIEHHE
napaUHOBBIX U AJIKWIAPOMATUYECKHUX yTIeBOA0poa0B. Kunetuka u katanus peakuuu. [1o-
Jy4eHUE THAPOIIEPOKCUIOB TPET.0yTHIOEH3011a, ATHIIOeH301a B n3onponuidensona. [lomy-
YeHHe CIUPTOB M KUCIOT OKUCIeHHeM napaduHoB. OkucieHne HaQTEHOB B CIIUPTHI U Ke-
ToHbl. OKuCIeHHe METWIOEH30JI0OB B  apoMaTHYeCKWe KHUCIOTHL. [ 'ereporeHHo-
KaTaJUTUYECKOE OKHUCIIEHHE YIJIEBOJOPOAOB M MX MPOU3BOJAHBIX. OKHUCIEHHE apoMaThye-
CKHX U JPYTUX YIIIEBOJOPOJIOB ¢ 00pa30BaHMEM BHYTPEHHUX aHTHJIPUIOB AU- U TE€TpaKap-
OOHOBBIX KHUCIOT. OKHCIUTENbHBI aMMOHOJIN3 0JIEQUHOB U JAPYTUX YIIIEBOJIOPOIOB C 00-
pa3zoBanueM HUTPHIOB. OKuciIeHne oJle(UHOB C COXpaHEHHWEM JIBOMHOM cBs3u. [lomydenue
akposienHa. OKuceHre 3TUIeHa 10 OKcHuja ATuiieHa. Karanu3aTopbl OKHCIIEHUS B Iepe-
YUCJIEHHBIX MPOLIECCAaX, MEXaHU3M U KMHETHKA peakuuid. MeTaJsIOKOMIUIEKCHBIN KaTalln3
OKHUCJIEHHS 0JIe(UHOB. DMOKCUIUPOBAHNUE 0JIe(DUHOB MEPOKCUKUCIOTAMH, IEPOKCUIOM BO-
nopoja u ruaponepokcugamu. Ilonyuenue oxcnaa nponwieHa u rimuuuaona. Cunres are-
TaJbJEru1a U BUHUJIALETaTa U3 STUJICHA.

Ilpoyeccol decudpuposanus u cudpuposanus. TepMoIMHAMUKA peakUUid JeruIpupoBa-
HUA U ruapupoBanus. KaranuzaTopbl, MEXaHU3M U KMHETHKA pEaKIUil JETHIPUPOBAHUSA U
rugpupoBanus. Karanurnueckoe u TepMUUYECKOE AeTUIpUpoBaHue. [leruapupoBanue ajnku-
JapomMaTHdeckux coenuHeHuil. [lomydeHue ctupoina, o-METHICTHPOJIA, JUBMHUIOEH307A.
HerunpupoBanue napadgunoB u oneguHos. [lomydyenne Oyraauena u uzonpena. Oxuciu-
TeNbHOE JAEeTUApUpOBaHUE onePUHOB. [ uapupoBaHne apoMaTHUYECKUX yrieBoopoaos. [1o-
Jy4YE€HHE LIUKJIOT€KCaHa.

Cunme3vl Ha ocHoge okcuoa yenepooa. Cunres yrieroaopoaoB u3z CO u Bogopoaa. Ka-
Tajau3, yCI0BUA U MeXaHu3M peakuuu. Cunres crinptoB n3 CO u Bopopona. [lonyuenue me-
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taHona. Cunrte3 anpaerugoB U cnuptoB C3-Co u3 onedunon, CO 1 Bogopoia (OKCOCUHTES).

Cunre3 Kap6OHOBI>IX KHCJIOT Ha OCHOBC PCAKIIHNH Kap6OHI/IHI/IpOBaHI/I5{ OJ'Ie(i)I/IHOB, allCTHIIC-

Ha U CIIUPTOB. HepCHeKTI/IBBI CHUHTC30B C UCIIOJIb30BAHUCM OKCHA U JUOKCHU A YIJICpOo/a.

Ilpoyeccul cynvghuposanus, cynvpamuposanus, cyib@ooKuUciIeHUus u cyib@oxiopuposa-

Hus. Cynb(pupyroliyue areHThl U YCIOBUS UX MpuMeHeHus. Mexanusm peakiuil. [lonydenue

ANKWICYTH(OHATOB, OJEPUHCYIH(POHATOB, ATKMIOEH30JICYIH(HOHATOB, AIKHICYIH(PATOB.

WX 3HaueHue B CHHTE3€ MOBEPXHOCTHO-aKTUBHBIX BemiecTB. OOnactu npuMenenus [1AB,
BKJItOYast He(hTe 1001y .

Ilpoyeccvlr numposanus. HutpoBanue napaguHoB, HAQTEHOB U apOMATUYECKUX YTIIEBO-
JIOPOJIOB.

3. Pekomenoyemasn numepamypa

OcHoBHas iuTEpaTypa
. bepesun, [I.b. Makpouukmnueckuii 3p(HEKT U CTpyKTypHAsT XUMHS TOPHUPUHOB /
J.b. bepesun. — M.: KPACAH/L, 2010. — 424 c.
. Janunos, A.M. Knura ans urenust o nepepadotke Heptu / A.M. Janunos. — CII6.:
Xummzngat, 2012. — 352 c.: .
. Hpyros, 10.C. u np. Dxoyioruvyeckre aHaaIu3bl Ipu pa3iuBax HedTU U HEPTEIPOAYK-
TOB6 npakTuyeckoe pykoBoactso / M.: BUHOM. JIa6. 3uanuit, 2009. -270c.
Ernoxumor M.H. HanotexHomoruu yrpaBieHHs] CBONCTBAMU MPHUPOIAHBIX HedTera-
30BbIX (ronsioB. — M.: MAKC Ilpecc, 2010. — 363 c.
. Karokosa, I'.Il. Oprannueckasi TeOXUMHUs OCaJ0OYHON TONIIU U MOpoa (QyHIaMEHTa
tepputopuu Tatapcrana / ['.I1. KarokoBa. — M.: TEOC, 2009. — 486 c. (3 7k3.)
KomriekcHoe ocBoeHHE TsDKENbIX HeTel U MPUPOIHBIX OUTYMOB MEPMCKOW CHCTE-
Mbl Peciy6muku Tarapcran / P. X. MycnmumoB [u ap.]. — Kazans: Uzn-Bo "®an"
Axanemun Hayk PT, 2012. - 396 c. (2 7k3.)
. Jleddnep, V.JI. IlepepaboTka HEeDTH / 2-€ U3-HUE NIEPECMOTPEHHOE; MEP. C AHIJ. —
M.: 3AO «Oaumn-busuec», 2005. — 224 c.
Marapuin, P.3. TeopeTuueckue 0CHOBbI XMMHUYECKHX MPOLIECCOB MepepadOTKu HedTH
:Yue6H. mocobue 171 By30B 10 CHELHATBHOCTH «XUMHUY. TEXHOJOTUsI epepadoTKU
HedTu u raza» / P.3. Marapmi. — M.: K[V, 2008. — 280 c. (+1 3k3. uznanue 1985 r.;
+1 9k3. m3ganue 1976 1.)
Mapymkun b.K. U36pannsie Tpyasl. — Yda: U3a-so I'YII UHXII PB, 2008. — 520 c.
— Cepust «bubnmnoreka HeTenepepabOTUHKAY.

10. HedrerazonocHocts pecmyOnuku Tarapcran. ['eonorust u pa3paboTka HEPTIHBIX

MeCTOpOXxJeHui, B 2 T. - Kazanb : ®an, 2007

11. Hukonaes B.®. Meroasl ompeneiaeHuss cocTaBa U MOJEIU OMUCAHUS (PUIHUKO-

XUMHUYECKUX U IKCILTyaTallMOHHBIX CBOMCTB MHOTOKOMIIOHEHTHBIX cMecei. - Kazanb
: I3n-Bo Kazan. roc. rexnoi. yH-ta, 2008. - 180 c.
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12. Huxonaes B.®. Dkcmpecc-MeToabl TECTUPOBAHUS KOMIO3MIMOHHBIX MPOIYKTOB
HE(PTENPOMBICIIOBOM XUMHUHM U MOTOPHBIX TOILIUB. - M-Bo 00Opa3. u Hayku Poccuu;
Kazan. nau. uccnen. yu-t: U3n-so KHUTY, 2012. 124 c.

13.TletpoBa, JI.M. ®opmupoBaHHE cOCTaBa OCTATOYHBIX HedTel / KazaHb: M3a-BO
"®su" AH PT, 2008. — 204 c. (2 7k3.)

14.Tlogsunnes, U.b. Hedrenepepadorka. [lpakruueckuii BBOAHBIN Kypc: ydeb. moco-
oue / .b. Iloasunues. — Honronpyausiii: U3a. Jom «UaTemnekt», 2011. — 120 ¢

15.TlocnenoB, B.B. Kpuctammueckuii QpyHZaMEHT: reoioro-reou3nuecKue MeTOJIbI
U3y4eHUs] KOJUIEKTOPCKOro moTeHnuana u HedrerazonocHocta / B.B. Tlocnenos. —
M., Uxesck: MH-T komnbroTepHbIx uccnen.; HULL «PerynsapHas u xaotndHas 1uHa-
Mukay, 2005. — 206 c.

16. Tymansn, b.I1. Hayunble u mpukiaaHble acleKTbl TEOPUH HETAHBIX JUCIEPCHBIX
cucteM / M.: Texuuka, TYMA I'PVIIII, 2000. - 336c¢.

JonosiHuTEBHAS JIUTEPATYpPA

1. Apyrtionos, FO.U. Xpomatorpadgudeckoe nuzmMepeHue coctaBa HeTsHBIX ra3oB / M.:
Henpa, 1987. - 264c.

2. beno II.C. Dkosnorus mpou3BOACTBA XMMHUYECKUX MPOIAYKTOB M3 YIJIIEBOJAOPOIOB
Hed T U raza. — M.: Xumus, 1991. — 253 c.

3. bonpmakos, I'.®d. Cepaopranudeckue coenunenus Hedptu / HoBocubupck: Hayka,
Cu0. Otn-aue, 1986. -246¢

4. Jly6oBkun H.®., bpemenko E.M. Jlerkue MoTOpHbBIE Maciia U UX KOMIIOHEHTBI. — M.:
Xumus, 1999. — 480 c.

5. XKunkue yrneBomopoasl u Hedrenpoayktsl / JL.II. @ununmos u ap.; nox pex. M.U.
[[TaxmapoHoBa. - M.: MI31-Bo Mock-To yH-Ta, 1989. - 193c.

6. KampsnoB, B.®. u gap. I'erepoaromubie kommnoHeHThl Hedrelr / HoBocuOupck6
Hayxka, 1983. - 238c.

7. MuxaitnoB H.H. OcraTtounoe HedTeHachIllleHUE pa3pabdaThiBaeMbIX IUIATOB. — M.:
Henpa, 1989. - 270 c.

8. Hedenos, b.K. u nap. Karanuzarops! nporeccoB yriay0iaeHHOM niepepadoTku HehTH /
M.: Xumus, 1992. - 265¢

9. PoGeptc Hx. u ap. OcHOBBI oprannyeckor xumun. B 2-x Tomax. - M.: Mup, 1978 (2
9K3. + 3 3k3. u3nanue 1968 r.)

10.Peibax b.M. Ananu3 HedTun m HedrenpoaykToB. M3m. 5-e, mom. m mepepad. M.,
I'ocronTexusgar, 1962.

11. CmunoBuy, E.B. Kpekunr HeTSHOTO CHIpbs U nepepadoTKa YriIeBOIOPOAHBIX Ta30B:
YueOHUK AJis BY30B M0 CIiell. « XUMHUY. TEXHOJ. epepadoTku HedTr u Taza» . Y. 2 /
N3n. 3-e. mepepal. u mpom. — M., 1980. — 328 c.

12. CoBpemennbie MeTonbl ucciaenoBanus Hedrel (CrpaBOYHO-METOAMYECKOE TIOCO-
oue). H.A. Aoprotuna, B.B. A6ymaeBa, O.A. ApedseB u ap. JI.: Henpa. Jlenunrp.
ora-ue 1984. - 431c.
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13. CtpykTypa pacTBOpOB M JUCHEPCUI: CBOMCTBA KOJUIOMJIHBIX CHCTEM U HE(PTSIHBIX
pactBopoB nosiumepoB / HoBocubupck: Hayka. Cub. ota-aue, 1988.— 176 c.

14. Tumodees, B.C., Cepadumos, JI.A. [IpHHIHIIBI TEXHOIOTHH OCHOBHOTO OpraHHYe-
CKOT'0 M HE(DTEXMMHUECKOI0 CUHTE3a: YUeOH. mocodue Uit By30B M0 crell. « XUMHY.
TEXHOJI. Opranuy. BemecTsy. — M.: Xumus, 1992, — 432 c.

15. Vurep ®@.I'., Auapeesa JI.H. ®ynnameHntaneHble aciekTsl XuMuu HeTH: Ilpupona
cMmou u acdanbTeHoB. — HoBocubupck: BO Hayka, 1995. — 187 c.

16. Xumus u reoxumust nepmckux outymoB Tatapcrana / Katokosa I'.I1., Pomanos I'.B.,
Mycnumos P.X.. — M.: Hayxka, 1999. — 304 c. (3 3x3.)

17. Xumus nedtu: PykoBoacTBo K J1abopaTopHbIM 3aHATUSM. — JI.: Xumus, Jlenus. ota-

Hue, 1990. — 240 c.

JIEKTPOHHBbIE PECYPCHI

v' DnekrponHas 1iatgopma usgarenscrBa American Chemical Society
http://www.pubs.acs.org

v’ DjeKTpoHHas mwiatgopma W3J1aTeIbCTBA Taylor&Francis
http://www.informaworld.com

v’ DnekrponHas maThopMa u3aarenscrsa - http:// wwwe.scitation.aip.org

v Dnextponnas ruatrdgopma wusgarensctBa Royal Society of Chemistry
http://www.rsc.org

v' Dnekrponnas  targopma  wmsmarensctBa  WILEY-BLACWALL
http://www.interscience.wiley.com

v’ DjeKTpoHHas matdopma W3/1aTeJIbCTBA SPRINGER
http://lwww.springerlink.com

v' Ilnardpopma  Hay4dyHOM  DJIEKTpOHHOM  Oumbmmorekm  e-Library.ru
http://www.elibrary.ru

v’ DIeKTpOHHAs miardopma U3JIaTEeIILCTBA Elsevier
http://www.sciencedirect.com

v’ DnextponHnas miatgopma usnarenscrsa Elsevier - http://www.scopus.com
(PedepaTrBHO-TIONCKOBas 0a3a JaHHBIX SCOPUS)

4. Kpumepuu ouyenxu

— Bce BOnpockl pacKpbITHI TOJHOCTHIO;

— OOyuaronuiicst BajeeT OCHOBHBIMHU TEOPUAMH U ITyOOKO MOHUMAET UX
COIEPIKAHUE;

— MmeeT sicHOE TIpeICTaBIEHUE CBSI3U TEOPUH U NIPAKTUKHU B paMKax u3Jjarae-
MOI'0 MaTepuaa;

— YBepeHHO BiajeeT He0OOXOAMMBIMU METOIaMH PEIICHUS] KOHKPETHBIX 3a-
7124, MOKET MPOUJUTIOCTPUPOBATH OCHOBHBIE MOJIOKEHUSI TEOPUU KOHKPET-
HBIMH [IPUMEPAMHU;

— SICHO M 4ETKO JaeT OCHOBHBIE ONpeIesieHUs. BiiaaeeTr TepMUHOIOTHYECKUM
Y MIOHSITUMHBIM allapaToM;

— Pa3BepHyTO OTBEYAET HA JONOJIHUTEIBLHBIE BOIIPOCHI.

OTJIMYHO
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Xopouro

— Bonpocsl pacKpseITHI 0 CYIIECTBY;

— O0Oyuaronuiics B 11eJI0M BaJeeT OCHOBHBIMHU TEOPUSIMH M TIOHUMAET UX
COIEPIKAHUE;

— MmeeT ob1iee mpeacTaBieHue O CBSI3U TEOPUU U MPAKTHKHU B paMKaX M3Jia-
raeMoro Marepualna;

— Bnaneet B 11e1oM HE0OOXOAMMBIMU METOAAMH PEIICHHUS KOHKPETHBIX 3a]1ad,
MOJKET IMPOMJIFOCTPUPOBATH OCHOBHBIE ITOJIOKEHUSI TEOPUU KOHKPETHBIMHU
IIpUMepamu;

— B nocrarounoit Mepe BiIafeeT MOHATUMHBIM U TEPMUHOJIOTMYECKUM arlIa-
parowm;

— MmeeT 3aTpyAHEHHS IPU OTBETE HA JIOTIOJIHUTEIIbHBIE BOITPOCHI.

Y10BJI€TBOPUTEJIHLHO

— Bonpocsl pacKpsIThI, HO HE MOJIHOCTHIO;

— Ci1aboe NOHMMaHUE CBSI3U TEOPUU U MPAKTUKH;

— OOy4aronuiicst MOXET NPOMILTIIOCTPUPOBATH OCHOBHBIE MIOJIOKEHUS TEOPUU
KOHKPETHBIMM IIPUMEPAMH, HO UMEET 3aTPYIHECHMS IIPU PELIEHUN HEKOTOPBIX
3azay;

— OOyuaronuiics He IEMOHCTPUPYET yBEPEHHOTO BIIaICHUS IOHATUHHBIM U
TEPMHUHOJIOTMYECKUM allllapaToM;

— JIoTIOTHUTENBHBIE BOIIPOCHI BBI3BIBAOT 3aTPYAHEHUE.

HeynoBierBopureabHO

— bonpmas 4acTe BOIPOCOB HE PACKPBITA;

— OOyyaronuiicst He MOXKET MPOWIITIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS TEO-
PUHU KOHKPETHBIMU IIPUMEPAMHU, HE MOKET IPUMEHUTH TEOPHIO NPU PEILIECHUN
KOHKPETHBIX 3a/1a4;

— HeT 0TBETOB Ha AOMOJIHUTEIBHBIE BOIIPOCHI.
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