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1. BUabl YYEBHOM JEATEJIBLHOCTH, CIIOCOB U ®OPMBI EE ITPOBEJIEHMA,
TPYJOEMKOCTDb JUCIHUIIJINHBI

Bunbl yueOHOM 1esSTeIbHOCTH: ayAUTOPHBIC 3aHATUS - 1 3aUeTHas eAMHUIIBI TPY/ia
(36 gacoB), camocrosTenabHas pabora — 9 3adeTHbIX eauHUIl TpyAa (324 gaca), Bcero — 10
3a4eTHBIX eauHull Tpyaa (360 yacos).

dopma IpoBeIeHUS Ay IUTOPHBIX 3aHATHI — JIEKIMU U KOHCYJIbTaIlUH.

B pamkax yacoB caMOCTOSITEIbHOM palOOThl 1O YyKa3aHUIO MpernojaBaTess
acnupaHThl MPOpadaTHIBAIOT TEMbI U OCBAUBAIOT TEOPETUUECKHE BOIMPOCHI, U3JIaraeMble B
JIEKIIMOHHOM KypcCe, a TaK)K€ CaMOCTOATEIIbHO U3y4aloT JPYTrHe BOMPOCHl TPOrPaMMBI.

@opMOi1 TEKYILIETO KOHTPOJIS SABJISETCS 3a4ET.

PopMOU MPOMEKYTOUHOM aTTECTALUU SIBJISIETCS KaHIUIATCKUNA K3aMEH.

2. IIEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS

B pe3ynbpTaTte 0cBOEHUS AUCIUIUIMHBI BBIITYCKHUK JTOJDKEH 001a1aTh CIIEAYIOIIMH
KOMITETEHIUSIMU:
2.1 YHuBepcaJbHbIe KOMIIETEHIMU:

» CIIOCOOHOCTh K KPUTHYECKOMY aHAJIM3y M OIICHKE COBPEMEHHBIX HAayYHBIX
JOCTHKEHUH, TeHepUPOBAHUIO HOBBIX uzaei npu pelieHuu
UCCIICZIOBATEIbCKMX W MPAaKTHYECKWX  3a7ad, B TOM  YHCIE B
MEKIUCIMILTHHAPHBIX obmacTax (YK-1);

» TOTOBHOCTh Yy4YaCTBOBAaTb B pabOTe€ POCCHICKUX ©  MEXIYHApOIHBIX
UCCIICZIOBATEIbCKUX ~KOJUIEKTUBOB 0 PELICHUIO HAy4YHBIX M Hay4YHO-
obpasoBarenbHbIX 3a1a4 (YK-3).

2.2 Oome-npodeccuoHaIbHbIE KOMIIETEHIMH:

» CIOCOOHOCTBIO CAMOCTOSITEIIbHO OCYIIECTBIISITh HAYYHO-HUCCIIEAOBATEIBCKYIO
NEesATeTbHOCTh B COOTBETCTBYIOUIEH mpodeccuoHanpbHOM  ob0iacT ¢
MCIIOJIb30BAHUEM COBPEMEHHBIX METOJOB MCCIIEIOBAHUA U WH(OPMAIIMOHHO-
KOMMYHHKaIMOHHBIX TexHosoruit (OITK-1);

» TOTOBHOCTBIO OpraHU30BaTh pPa0OTy HCCIIEIOBATEIBCKOTO KOJIJICKTHBA B
oOyracté XuMuM 1 cMexHbIX Hayk (OITK-2);

» TOTOBHOCTBIO K  TPENOJABaTEIbCKON  JNEATENBHOCTH 10  OCHOBHBIM
00pa3oBaTeNIbHBIM MporpaMMam Beiciiero oopaszoanus (OITK-3).

2.3 IIpoeccuonaibHble KOMIETEHIINHU:

» CIIOCOOHOCTh COOMpaTh W AaHATU3UPOBATh MHUPOBHIC HAydHbIC 3HAHHUS O
byHIaMEHTaIbHBIX OCHOBaX COBPEMEHHOW HePTeXUMUU U (POPMYIHUPOBATH
HaMpaBJICHHUS CaMOCTOSATENbHBIX HccaenoBanuii (ITK-1);

» BIIQZICHHE OCHOBAMH COBPEMEHHBIX METO/OB OJKCIIEPHUMEHTATHHON HedTeXuMun
(I1K-2);



» CIOCOOHOCTH 0000IIaTh W  aHATU3UPOBATh TIOJYYCHHBIE pE3yJNbTaThl U
MPEACTABIIATh UX B BUC HayuHbIX myonukanuii (ITK-3);

» CHOCOOHOCTh K HM3Y4YCHHI0O HE(TH KaK HPUPOAHOTO OOBEKTa M BaKHEHIIETO
UCTOYHMKA XHWMHYECKOTO CBHIPbS; M3YYEHHI0O U  Pa3padOTKe MPOIECCOB
npeBpaiteHus HeQTu B xumuueckue mpoayktsl (ITK-4).

3. MECTO JUCHUILIUHBI B CTPYKTYPE OGPA30OBATEJIBHOM ITPOT'PAMMBI

HucunmvHa «Hedrexumus» sBisiercs o0s3aTenpHOM M BKIodeHa B biok Ne 1
IIPOrpaMMbl  aCIIUPAHTYPBI, OTHOCSLIMMCA K  BapUaTUBHOM YacCTH  OCHOBHOU
npo¢eccCHOHaIBbHON 00pa30BaTENbHON MPOrpaMMBbl BBICILIEI0 00pa30BaHUs — MPOrpaMMbl
MOJrOTOBKM HAy4YHO-TIIEarOrMYeCKUX KaJpoB B AaCHUPAHTYpe IO HAIPABICHUIO
nonrotoBku 04.06.01 Xumuueckue HayKd, HAIpaBICHHOCTh (TPOGMIb) MOATOTOBKU
Hedrexumus (02.00.13). OGy4eHne mpoBOIUTCS HA BTOPOM Kypce.

JlanHas AWCUMIUIMHA OasupyeTcs Ha 3HAHUSAX M YMEHHUSX, BBIPAOOTaHHBIX MPH
NPOXOXKJIEHUH  OOMMX  NPO(PECCHOHAIBHBIX  KypcoB  «OpraHudeckas  XUMUSY,
«®Duspyeckue MeToabl HccienoBaHus», «OcHOBbI HedTexumun», «CoBpeMEHHBIC
XMMHAYECKHE MPOU3BOACTBa» B pPaMKaX MarmcTepcKoil MporpamMMbl OOpa30BaHUS WU
crienuainTeTa. BrageHneM MaHHBIMU 3HAHUSAMH M YMEHHSMH yCTAHABIMBACTCS B XOJI€
BCTYIUTENBHBIX UCTIBITAHUHA B aCTUPAHTYPY.

AcnupaHT JOIHKEH 00J1a1aTh HABBIKAMH CaMOCTOSITEILHOTO OCBOSHHS M3Y4aeMOTO
MaTepuaa.

B pe3ynprare 0CBOCHHS AMCUMIUIMHBI ACHUPAHT JOJKEH MOJIYYUTH JOMOIHUTEIbHBIC
3HAHUS, YMEHUS M HAaBBIKU. ACIIUPAHT JOJDKEH:

3namo:

» XUMHUYECKUN COCTaB M CBOMCTBa He(PTH;
OCHOBHBIE BU/Ibl HE(PTEXUMHUECKOTO ChIPbS, )KUJIKUX TOIUIUB U MAcCeT,
HedTenepepabaThIBaIOINE U Ta30nepepadaThIBarOIINe MIPOU3BOICTBA,

Y V V

OCHOBHBIE€ IIPOLIECCHl MPOMBIIUIEHHOW MepepaboTKu He(HTEXMMHUYECKOTO
CBIpbS,;

A\

COBPEMEHHBIE HAyKOMETpUYecKhe, MH()pOpPMAlMOHHBIC, TMATEHTHbIE U WHBIC
0a3bl TaHHBIX U 3HAHUMH;

» METOAbl HAyYHBIX HCCIICIOBAaHHWI B OOJIACTH XUMHH, IpaBHia TpeOOBaHUN
TEXHUKH 0€30MacCHOCTH MPU MPOBEACHNN XUMUYECKUX IKCIIEPUMEHTOB.

Bnaoemo:

» TayOOKHMMH, CICIHAIM3UPOBAHHBIMM 3HAHUSMH, Ha OCHOBE KOTOPBIX
OCYIIECTBIISIETCS KPUTUUYECKUW AaHaIU3, OLIEHKA M CHUHTE3 HWHHOBAIIMOHHBIX
UIEN,



5

> HaBbIKaMU cOoOpa, OOpaOOTKM W CHCTEMaTHU3allMM HH(POpPMAIMU 110 TeMe
UCCIICIOBaHUSI.

Ymemes:

» KPUTHYECKH aHAJM3HPOBATh HAYUHYIO JIUTEPATYPY C MBI CAMOCTOSATEIIBHOTO
BHIOOpa HamNpaBJI€HUS MCCIEIOBAHMS, CaMOCTOSITEILHO COCTAaBIATH IUIaH
MCCJIEIOBAHUS; YYaCTBOBATh B HAYUHBIX JUCKYCCHUSIX;

» OIpenensTh HEoOXOIWMBIE CpeACTBA ¥ METOABl IS BBITIOJHEHUS
UCCJIEAOBaHUs; OIpPENEsiTh HEOOXOAUMBbIE pPecypchl (MaTepuaibHble U
HEMaTepHuaabHbIE) IJIs1 BHIMOIHEHUS UCCIICIOBAHUS.

4. CONEPKAHME JUCLHUILJIMHBI
4.1. XumMu4yecKuii cOCTaB U CBOIicTBA HepTH

4.1.1. Ilpoucxooxcoenue negpmu. I'eHesuc u XUMHUYECKAas DBOJIONHUS HEPTEH.
Opranuyeckasi Teopusi npoucxoxiaenus Hedtu. HedremarepuHckoe BEHIECTBO M €ro
npeoOpazoBanue B HedTh. buomerpamanus HeQTH B NPUPOAHBIX ycioBusx. [Iporecc
He(TeoOpazoBaHus U XUMUUeCcKkuil coctaB HeQTu. bromapkepsl. BnusHue temmneparypsl u
MPUPOAHBIX KaTaIU3aTOPOB. MUHEpasibHas TEOPUsI MPOUCXOXKICHUS HeTH.

4.1.2. Ceouicmea, cocmag u kiaccupuxayus nHegpmei. Ousnveckne CBOWCTBA HEDTEH.
Xumuyeckuid  coctaB  Heptu. DpakuMOHHBIM cocTaB  HePTH. DJIEMEHTHBIH,
WHIMBHYyaTbHBIA U CTPYKTYPHO-TPyNoBO# coctaB Heptu. Knaccudukanus nedreil.
4.1.3. Memoowl uccnedosanuss negpmeti. Ouzndeckne u (PUINKO-XUMHUECKHE METOJbI.
Pextudukanusa. Xpomarorpapuueckue metonsl. Tepmuueckas auddysua. OnTuueckas
CHEKTPOCKOIUS B aHAIM3€ YIJIEBOJOPOJHBIX U T€TEPOATOMHBIX KOMIIOHEHTOB. CIIEKTPHI
KOMOMHAITMOHHOTO paccessiHus. MOJeKysipHasi Macc- U XPOMAaTOMAcCC-CIEKTPOCKOIHSI.
SInepHbIi MArHUTHBIN U ITApAMArHUTHBINA PE30HAHC.

4.1.4. Ucmopuueckuii 0030p UCCIEO08AHUL NO XUMUU Y21e8000p0008 Hedhmu. PaboThI
.. MenneneeBa, B.B. Mapkosnukona, JI.Il. KonosanoBa, H.J[. 3enunckoro, C.C.
Hametkuna, b.A. Ka3zanckoro, A.B. Tomuuesa u ap.

4.1.5. Hegpmsnvie yeneeo0opoovl psioa memana (napagunet). Dusndyeckue u XUMUYECKUE
CBOlicTBa TapaMHOB HOPMAJBLHOTO W PAa3BETBICHHOTO CTpoeHUs. [ a3000pa3Hbie
napadunsl. [lpuponnsiii ra3. Xungkue u TBepapie napadunbl. [lapadun u nepesuH.
N3omnpenanst HedTH.

4.1.6. Hagmenvr (yuxkiuueckue yeneeo0opoosvt Hegmu). YTIAEBOAOPOABI  psna
IUKJIOTeKCaHa W [HKJIomneHTaHa. VX conepkanue B HedTsax. BakHeilmme peakiium.
CuHTe3 MOJCNBHBIX  YIVICBOJOPOJOB.  bHIMKIMYECKWe  yriIeBOAOPOABI  HE(TH.
KoHnneHcupoBaHHBIC 1 MOCTUKOBBIC OU- U MOJMIIMKINYECKHUE YIIICBOIOPOIBI. AJlaMaHTaH
U ero romoJioru. TpuTepnanbl, CTEpaHbl U ToMaHbl. TepMOaUHAMUYECKAsS YCTOMUYHNBOCTh
nukiaHoB. KondopmanmoHHbIi aHATU3 UKJINYECKUX YTIIEBOAOPOIOB.
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4.1.7. Apomamuueckue yene6000poovl Heghmu. THUIBI apOMATHUYECKUX YIJIEBOJOPOJIOB
HepTH U BX ompeesieHue B HE(PTAX.

4.1.8. Ceprucmule coedunenus Hegpmu. XapaKTEPUCTUKA CEPHUCTHIX COCIUHEHUH U HX
onpenencHue B HepTAX. [lepcrekTHBBI UX MPAKTHYECKOTO HCIob3oBanus. Coaepikanue
Cephl B pa3IMYHBIX He(PTAX U HEPTETTPOTYyKTaX.

4.1.9. Azomucmvie coedunenus Hegpmu. OCHOBHBIC THUIIBI, WX XapaKTCPUCTUKH U
oTpenescHue B HEPTIX.

4.1.10. Kucnopoouvie coedunenuss Hegpmu. HedTsHple KHUCIOTBHL. XapaKTePUCTHKA U
coJiepaHue B HEPTH.

4.111. Cmonucmvie u acgharomosvle KomMnowenmsl Hegpmu. PazneneHue u
XapaKTepUCTHKA.

4.1.12. Memannocooepacawue coeounenus Hegpmu. [lopdupuabl. MUKPOIIEMEHTHI.

4.2. HedrenepepadbaTpiBaomias 1 rasonepepadarbiBalias NPOMbIILICHHOCTb, KaK
HCTOYHUK MPOU3BO/CTBA OCHOBHBIX BH/10B HE)TEXMMHYECKOT0 ChIPbS, JKHIKHX
TOIIMB U MaceJl

HedTp 1 ra3, kak ICTOYHUKH MTPOU3BOJICTBA OCHOBHOM I'PYIIIBI HCXOAHBIX BEIICCTB JIJIS
MIPOMBIIIJICHHOTO OPraHWYECKOr0 U HEPTEXUMHUUECKOro CHHTe3a (mapauHoB, 0J1e(HUHOB,
apOMaTUYECKUX YTIIEBOJOPOJIOB, alleTHICHA, OKCUAA yIiiepoJa U CUHTE3-Ta3a), MHUIKHX
TOIUTMB U CMa304YHBIX Macell.

4.2.1. Ilpomviuinennvie npoyeccol NepeUYHOl nepepabomku Hepmu u  2asa.
DnekTpoobeccoauBaHue W TepBUYHAs TneperoHka HedTu. ChIphE, XapaKTEPUCTHKA
CTaHIAapPTHBIX HETEH, TEXHOIOTUS NePEPaOOTKH U OCHOBHBIEC MPOAYKTHI. THUIIOBBIE CXEMBI
He(drenepepabaThiBarONIMX 3aBOJOB. IlepepaboTka TPHUPOAHOTO Ta3a W Ta30BBIX
KoHieHcaToB. [lepepaboTka momyTHOTO rasa.

4.2.2. Kamanumuueckuii xpexune. CbIpb€ W €ro mOAroTOBKA. [IpOAyKThl KpeKHHTa.
Karanuzaropbl KpekuHra, CTpOSHHE alFOMOCHIMKATOB M MPUPOJA MX KaTaTUTHUYECKON
aKTHUBHOCTBIO. POJIb NPOTOHHOM M anpOTOHHOM KHUCIOTHOCTH. lleommtel. MexaHusm
MPOTEKAIOINX peakuuii. MI3MeHeHne CBOMCTB U pereHepanus KaTajlu3aTopoB B IIpoLecce
KpekuHra. [IpOMBININIEHHBIE YCTAaHOBKM KaTaJIUTHYECKOTO KPEKWHTa W OCHOBHBIC
TEXHOJIOTHYCCKUE TTapaMETPBHI.

4.2.3. Kamanrumuueckuii pugpopmune. Ceipb€ 1 ero noarotoska. [Ipoaykrsl pudopmuHra.
[TosryueHre BRICOKOOKTAHOBBIX KOMITOHEHTOB OCH3MHA M apOMATHYECKUX YTIIEBOJOPOJIOB.
Karanuzaropsl pudopMuHra, OCHOBHBIE PEAKIIMM U MEXAHU3M KaTAIUTUYECKOTO
npeBpaimieHuss HapTEeHOBBIX, MapadUHOBBIX M  APOMATHUYECKHUX  YIJIEBOJOPOJIOB.
M3meHneHnne CBOWCTB W pereHepamnus Karajau3aTopoB B Tmporecce puOpMUHTA.
[IpoMbIlTIEHHBIE ~ yYCTAaHOBKM  KaTaJUTH4YeCKOoro  puoOpMUHTa U OCHOBHBIC
TEXHOJIOTHYCCKUE TTapaMETPBHI.

4.2.4. T'uopocenuzayuonuvle npoyeccovl 8 Hepmenepepabomxe. OCHOBHOEC Ha3HAUCHUE,
KaTaau3aTopbl, XMMHYECKHE OCHOBBI M MEXaHWU3M THUJPOTEHU3AIMOHHBIX IPOIIECCOB.
['mnpoouricTka MOTOPHBIX TOIUIMB, CMa30YHBIX Macell, MapaduHOB, BaKyyMHBIX



IUCTWJUIITOB M BTOPUYHBIX  Ta3oilyield. PeakTopbl W TEXHOJOTHS  MPOLIECCOB
rUAPOOYUCTKU. ['mapoobeccepuBanue HEPTAHBIX OCTATKOB. [ MIPOKPEKUHT OEH3MHOBBIX
bpakuii ¢ MOJYyYEeHHEM MOTOPHBIX TOIUIMB, CXKWKCHHBIX Ta30B M H30IMapaduHOBBIX
yIaeBOA0POJOB. ['MaApOreHn3alMoOHHbIE MPOIECChl B MPOU3BOJICTBE CMA30YHBIX Macell.
['unponeankunupoBaHue W Apyrue TUAPOTCHHU3AIMOHHBIE MPOLECCHl B MPOU3BOJCTBE
apOMaTHUYECKUX YTIIEBOJOPOJIOB.

4.25. Tepmuueckuti xpexune u nupoirusz. TepMoAWHAMHUKAa M KHHETHKAa pacraja
VIJIEBOJOPOJIOB PA3IUYHBIX PSIJAOB M MOJICKYJSIpHOW Macchl. CBOOOTHO-paMKATBHBIN
MEXaHW3M  TEPMHUYECKOTO  KpEKHWHra  yrieBogopoaoB.  [lomydeHwme  CBETIBIX
He(TEMPOJYKTOB TEPMHUYECCKHUM Pa3j0KEHUEM OCTATOYHBIX (PaKIui, yIIydIIeHUue
KauecTBa KOTEJIHHOT'O TOIUIMBA, MOJYYCHHE TEPMOTa30iisl U HePTIHOTO KOoKca. [Tuponm3
HEe(TAHBIX (QPAKIUHA M Ta30BOTO CHIPhS JUISI TPOW3BOJCTBA HH3IIMX OJICPUHOB U
apoOMaTHYEeCKUX YrieBoa0poaoB. IlepepaboTka ra3000pa3HBIX W IKUIAKHUX IPOTYKTOB
nuponu3a. [luponus MeraHa W JOPyrux YriIeBOAOPOJOB [UIsl TOJYYCHHS AaleTHIICHA.
PerenepaTuBHBINM, TOMOTE€HHBI M OKUCIUTEIBHBIM MUPOIU3. DIEKTPOKpeKuHr. CocTtaB
ra30B MUPOJIH3a U UX Pa3JelieHUe.

4.2.6. IIpouzsoocmeo napaguHos. [TpousBomacTBO KUIKUAX napapuHOB
nenapaduHU3ane Au3eNnbHbIX (Ppakiuid. Jlemapaduuuzaius MaciasHbIX (pakiui ams
MOJTy4YeHUS TBEPIBIX MapaduHOB.

4.2.7. Ilpouzeoocmeo oxcuda yenepooa u cunmes-eaza. Katanutudeckas KOHBEPCHUS
MeTaHa W JIPYyTUX YIJIEBOJOpOa0OB. HaydHble OCHOBBI MpoIecca W TEXHOJIOTHYCCKUE
napametrpel. OKuUCIHUTENbHAsT KOHBEpCHsS. BbicokoTemmepaTrypHass OKHCIHUTEIbHAs
KOHBEPCHUSl YIJIEBOJOPOJOB B OTCYTCTBHE Kartanu3aropoB. OuMCTKa CHHTE3-Ta3a,
MOJIy4eHHUE KOHIIEHTPUPOBAHHOTO OKCHJIA YTIEpoa U BOJOPO/IA.

4.2.8. Hegmsanvie moniusa. OOmAas XapaKTEepUCTUKA OCHOBHBIX BHJIOB TOILJIMBA
(aBTOMOOUIIBHOE, TU3EJIPHOE, AaBUAIIMOHHOE, PEAaKTUBHOE, KOTEIbHOE U Ap.). [loBenenne u
MpeBpallleHus  YIIeBOAOPOJOB  MPH  CTOpPaHWMM B JBUTATENSAX.  YIIydIlIEHUE
OKCIUTYyaTallMOHHBIX CBOMCTB TOIUIMB C TIOMOINBIO J100aBOK. AHTHJIETOHATOPHI U
MEXaHu3M ux aeiictBusa. OkTaHoBoe yncio. IleTtanHoBoe uncio.

4.29. Hegpmsanvie macna. Cma3zouHble Maclla M WX OCHOBHBIE XapaKTEPUCTHUKHU.
CHHTETHYECKHE TPUCAAKM K CMA304YHBIM MacjiaM (QHTHOKUCIUTENH, JeTpecCOpsl,
MOTOIIIHE, BI3KOCTHBIC, IPOTHBOU3HOCHBIE U JIP.), MEXaHU3M WX JeicTBusA. KoMIuiekcHbie
npucaaku. TeXHUYeCKHre Maca.

4.2.10. IIpobaema 3amenvl He(hmsHO20 CbIPbS 8 NPOUZBOOCTBE HCUOKUX MONIUE U MACEL.
Orpanu4eHHOCTh W HEBOCIPOU3BOAUMOCTh He(TAHBIX pecypcoB. Bo3moxnocTH
MEPCIEKTUBbl HMCIOJIb30BaHUSA yrIIeH, Topda, roprounx M OUTYMHUHO3HBIX CJIAHIIEB,
PaCTUTEILHOTO CBIPBS IS POU3BOJICTBA HCKYCCTBEHHOTO KHUIKOTO TOTLIMBA.

4.3. OcHoBHbIE MPOLIECCHI MPOMBIINLJIEHHO nepepadoTku HePTEeXUMHYECKOT0 ChIPbS

4.3.1. Ilpoyeccvl eanocenupoganusi. HaydHble OCHOBBI TPOIECCOB TaJOTEHUPOBAHUS
napaguHOB, OJe(pUHOB, AalETWICHA, AapOMAaTHYECKUX H  AJIKWIAPOMATHUYECKHX
YTJI€BOI0POJIOB. 3aMecTUTENbHOE U IPUCOEIUHUTEIIBHOE XJIOPUPOBAHUE.
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[anorenupyromuye areHTbl, KaTaau3aToOpbl U HWHULMATOPHI, YCJIOBHS TajlOreHUPOBAHUS.
Tepmuueckoe, pOTOXUMHYECKOE M OKHUCIUTEIBHOE TaJOTEHUPOBAHME W MEXAHU3M 3TUX
peakuuii. ['mapoxsopupoBanue oneduHoB U anetuieHa. l[lomydeHune XJIOPMETaHOB,
XJIOPITAHOB, ATWIXJIOpUIA, XJIOPOYTEHOB, XJoprnapaduHOB, BUHUIXJIOPUIA, XJIOp U
MOJINXJIOPOEH30JI0B.

4.3.2. Tuopamayus oneurnos u ayemuiena. TepMoIUHAMUKA, KaTaIM3aTOPBl U
MEeXaHu3Mbl peakiuil rugpatanuu. CHHTE3 93TaHONAa, HW3OIMPOIMAHONa, BTOp. U
TpeT.0yTaHOJIOB, alleTaIbJACTHIA.

4.3.3. Ilpoyeccvr ankunuposanus. ANKATUPOBaHHE OJePUHAMH aAPOMATHYECKHUX
yTaeBOOpoIoB. KaTanmmsaTopel, MeXaHW3M M KWHETHKa peakuuu. [lomyueHwe oTwi,
VST M HM30MPONui OEH30I0B. ANKWIMpOBaHWE O€H307a BBICIIMMH OJe(PHUHAMU.
ANKuIapoMaTHYeCKHUe TUIACTH(QHUKATOPHI, CMa304HBIE Macia, MPUCAAKU U CBIPHE IS
MOBEPXHOCTHO-aKTHUBHBIX ~ BEHIECTB.  AJIKHIMpOBaHUE  (DEHOIIOB,  MPOU3BOACTBO
CTaOUITU3aTOPOB TIOJUMEPOB W Macel. AJKUIUPOBaHHE NapauHOB, KaTaIM3aTOPHI U
MexaHu3M peakiui. CHHTE3 BBICOKOOKTAHOBBIX MOTOPHBIX TOILIUB. O-AJNKUIMpPOBAaHUE
onepuHamMu u aneruseHoM. CHUHTE3 METHI-TpeT-OyTuioBoro 3¢dupa, BUHHUIAIETATa U
BUHUJIOBBIX 3(PUPOB criupToB. BuHmimmpoanue anermieHoM. CHHTE3bl BUHUJIAICTHIICHA,
AKPUJIIOHUTPHJIA U BUHUJIITUPPOJIUIOHA.

4.3.4. Jlumepuzayus u onucomepusayus oneguros. KatanuzaTopsl AuMepH3ald U
OJIMTOMEpHU3aluu OJIe(PUHOB. AJIFOMUHUHOPTraHUYECKUE COCAMHCHHUS M CHHTE3bl Ha HMX
ocHoBe. [Ipon3BoicTBO IMHENWHBIX 0-0J1e(hrHOB. CHHTE3 TUHEHHBIX EPBUYHBIX CITUPTOB.
4.3.5. Memamesuc (oucnponopyuonupogarue) onre@punog. ' OMOTEHHbIE U TETEPOTCHHBIE
KaTanu3aTopbl. MexaHu3sM. BiusHue monokeHus KpaTHOM cBA3U. IlpakTuyeckoe
WCIOJIb30BAHKE U MTEPCTICKTUBHI.

4.3.6. Ilpoyeccvr okucienus u  3nokcuouposanus.  OKHUCIUTENbHBIC  areHTHI
(MONEKYJISIPHBIA KUCIOPOA, a30THAsI KUCIIOTA, MEPOKCHIHBIC COSAMHEHUs). PaankanbHo-
[[EMTHOE OKHUCJICHHE Mapa(MHOBBIX M AJKWIAPOMATHUYECKHUX YTIIeBOJ0po0oB. KuHeTtnka u
kKaranu3 peakiuu. [lomydeHue TUAPONEPOKCHUIIOB TPET.OyTHiOeH30Ma, ATHIOEH301a U
n3onponmioensona. [lomydeHre cnupToB U KUCIOT OKHcIeHneM napaduHoB. OKucIeHne
Ha(TEHOB B CUPTHI U KETOHBI. OKHUCIEHUE METHUIOEH30JI0B B apPOMATUYECKUE KUCIIOTHI.
['eTeporeHHO-KaTaIUTHUECKOE OKHCICHHE  YIJICBOJOPOJOB M WX  IMPOU3BOJHBIX.
OxucieHne apoMaTHYecKHMX M JPYTUX YIIEBOIOPOIOB C 0Opa3oBaHMEM BHYTPEHHUX
aQHTUJIPUJIOB TU- M TETPAKapOOHOBBIX KUCIOT. OKUCIUTENBHBI aMMOHONU3 OJE(PUHOB U
ApYyTUX YTJIEBOAOPOJOB C oOpa3zoBaHWeM HUTpWiIOB. OKucIeHHE OJe()UHOB C
COXpaHeHHWEeM ABOWHOW cBsi3u. llomyuenune akposienHa. OKHCIEHHE STUJICHA JO0 OKCHJZa
sTriieHa. Karanuzatopsl OKUCIIEHUS B IEPEUYHCIIEHHBIX MPOIIECCaX, MEXaHU3M U KUHETHKA
peakuuid. MeTalJIOKOMIUIEKCHBIA KaTajdu3 OKUCIEHUS OJie(UHOB. DNOKCUIUPOBAHUE
oJie(hHOB MEPOKCUKUCIOTAMH, IEPOKCHUIOM BOJOPOa U Tuapornepokcuaamu. [lomyyenue
OKCHJIa TIpoTHiIeHa U Tiuiuaona. CHHTE3 aleTanbIern/ia i BUHUIAIeTaTa 3 dTUJICHA.
4.3.7. Ilpoyeccvt Oecudpuposanusi u euopupoeanus. TepMOIUHAMUKA pEaKIUN
JIETUIPUPOBAHUSL U TUIpHpoBaHus. KaramuszaToppl, MeXaHU3M M KHHETHKA pPEaKIui
JICTUPUPOBAHUST M THAPUPOBaHMs. KaramuTudyeckoe W TEPMUYECKOE IETHIPUPOBAHUE.



JleruppupoBaHue  alKWIapoMaTHYeCKuX coeauHeHui. [lomydyenwe crupoma, o-
METHJICTHPOJIA, TUBHHIIOCH30Ma. JlerunpupoBanue napaduHoB u onepuHoB. [lomydenne
Oyrammena u wm3omnpeHa. OKUCIUTENBHOE AeTuApupoBaHue osiehuHOB. ['mapupoBaHue
apOMaTUYECKUX yrieBoopooB. [lomyuenne nukiorekcaHa.

4.3.8. Cunmesvl Ha ocHoge oxcuda yeaepoda. Cuntes yriieBogoponoB u3 CO u Bogopoa.
Karamus, ycnoBus u Mexauu3m peakiuu. Cunares ciuptoB u3 CO u Bomopona. [Tonydyenue
mertaHosa. Cunre3 ampaerugoB u cruptoB C3-C9 u3 omepunoB, CO u Bomopona
(oxcocunre3). CuHTEe3 KapOOHOBBIX KHCIOT Ha OCHOBE PpEaKUWu KapOOHMIMPOBAHUS
OJIC(UHOB, AlleTHIICHA W CIIUPTOB. [IepCrEeKTUBBI CHHTE30B C MCIIOJIB30BAHUEM OKCHIIA U
IMOKCHA YTIepoa.

4.3.9. Ilpoyeccor  cyrvguposanus,  cyrvpamuposanus,  CyIb@OOKUCIEHUS U
cynvgoxnopuposanus. CynbOUpyIONUEe areHThl U YCIOBUS UX NpUMEHEHHs. MexaHu3M
peaKLui. [lonyuyenue AIKUICYIb()OHATOB, onepuHCYIb(POHATOB,
ANIKIIIOCH30JICYIb()OHATOB, aJKWICYNb(aTroB. VX 3HaYeHHE B CHHTE3€ MOBEPXHOCTHO-
aKkTUBHBIX BemecTB. O0mactu npumenenus [IAB, Bkitouas Hedreq00b1y.

4.3.10. Ilpoyeccvr numposanus. HurpoBanue napaduHoB, HAPTEHOB M apOMaTHYECKHX

YTIICBOJIOPOJIOB.
5. YYEBHO-TEMATUYECKUH IIJIAH 3AHATHIA
Ne HaumeHnoBanue Ayautopusbie | Camocrt. | Bcero
n/n TeMbI 3aHATHS padora 4acoB

411 [Tpoucxoxnenune nedhtu 2 8 10

4.1.2. CpoiicTBa, coctaB M Kiaccupuxamms 5 8 10
Hedreit

41.3 Metobt uccnenoBanus HeTeit 10 10

4.1.4 Wcrtopuueckuid 0030p Hccaea0BaHUM 10 10
M0 XUMUU YTJIEBOJIOPOJOB HEPTH

4.1.5 Hedrsanpie YIIIEBOAOPOIbI psana 5 8 10
MeTaHa (mapaduHbI)

4.1.6 Hadrenst (TUKITYecKHe 5 3 10
YTIEBOJOPOIBI HE(DTH)

4.1.7 ApoMaTHYeCKHe YTIeBOAOPOIbI HEPTH 2 8 10

4.1.8 CepHucTtbie coeMHEHUS HEPTH 2 8 10

419 A3oTHCTBIC COeAMHEHUS HEPTH 2 8 10

4.1.10 | Kucnopoansle coenuHeHust HepTH 2 8 10

4111 | CmonucCTBIC u achanbTOBbIE 5 3 10
KOMITOHEHTBI HEDTH

4.1.12 Meraiutoconepxanue COCIMHEHHUS 5 8 10
HeTH
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421

IIpomblmieHHBIE IPOLECCHI

. 4 10 14
NepBUYHON TIepepaboTKu HeTH U raza
4.2.2 Karanutnueckuil KpeKuHr 2 8 10
4.2.3 Karanutnaeckuii pudopmMuHT 4 8 12
424 ['uaporeHu3anoHHBIE TIPOIIECCHl B 5 3 10
He(renepepaboTKe
4.2.5 TepMuueckuii KPEKUHT U TUPOIIHU3 4 10 14
4.2.6 [TpousBocTBO MapaduHOB 12 12
427 [Ipou3BoacTBO OKCHIa yrjiepoja H 12 12
CUHTE3-Ta3a
4.2.8 Hedtsaubie Tormmmsa 12 12
429 Hedtsapie macna 12 12
4.2.10 |IIpobnema 3amMeHBI HE(QTIHOTO CHIPHS
B MPOU3BOJCTBE >XHUAKUX TOIUIUB U 12 12
Macel
43.1 [Iporieccrl rajoreHupoBaHUS 12 12
4.3.2 ['unparanust oeUHOB U arleTUICHA 12 12
4.3.3 [Tporieccrl anKMIMpOBaHUS 12 12
434 Jlumepuzanuss W OJUTOMEpHU3aIUs 12 12
one(huHOB
4.3.5 Meraresuc 12 12
(IMcpONOPIMOHUPOBAHKE) OJC(PUHOB
4.3.6 [Tpomeccer OKHUCJIEHUSA 5 12 12
ATMIOKCHUUPOBAHHMSI
4.3.7 [Tporeccer JETUAPUPOBAHUS " 12 12
THIPUPOBAHUS
4.3.8 CuHTE3bI Ha OCHOBE OKCHJa YIiiepoa 12 12
439 [Tporeccrr CyJb(UPOBAHUS,
Cyab(paTUpOBaHUs, CYIb(POOKUCICHUS 12 12
U Cylb(QOXJIIOPUPOBAHUS
4.3.10 | IIpormecchl HUTPOBaHUS 12 12
UTOI'O 36 324 360
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6. @OPMBI TEKYIIET'O KOHTPOJISI U IPOMEXKYTOUYHOM ATTECTAIIUH,
KPUTEPUU OLHEHKHN

6.1. Texkymmii KOHTPOJIb. TEKyIIMH KOHTPOJIb OCBOCHHUS JAUCUUIUIMHBI
IIPOBOJUTCSI PETYJSIPHO, HAauyMHAs CO BTOPOM Henenu oOydeHus, B (opMe KOHTPOJSA
IIOCEIaEMOCTH, YCTHOTO OmIpoca o uzydaemou teme. @opmoli UTOroBOro KOHTPOJIA 1O
JUCLUIUIMHE SIBJISETCS 3a4eT. 3a4eT MPOBOJUTCS IO BOIIPOCAM.

Bonpocuvl k umozoeomy konmpo.iio
. Opranuueckasi TEOpHsI IPOUCXOXKICHUS HEPTH.
. [Ipouiecc HedTeoOpa3oBaHUs U XMMHUYECKHUI cOocTaB HEPTH.
. XUMHUECKU cOCTaB HEPTH.
. @pakunoHHbIN cocTaB HEPTH.
. 'a3000pa3ubie napadpunsl. [Ipupoanslii ras.
. bunuknueckue yriieBogopoas! HeTH.
. TepmommHamMuueckas yCTOMUYMBOCTD ITUKIIAHOB.
. Onpenenenue apoMaTHYECKUX YTIE€BOJAOPOIOB B HEPTSX.

O© 00 ~NOoO O &~ WN -

. Coneprxanue cepbl B pa3IMUHBIX HEPTAX U HEPTETIPOAYKTAX.

10. Hedrsauble KucaoTol.

11. lMopdupuHsL.

12. TIpotyKThI KPEKUHTA.

13. Karanuzatopsl KpeKHHra.

14. TlpoxykTel pudopMUHTa.

15. TlomyuyeHue BBICOKOOKTAHOBBIX KOMIIOHEHTOB O€H3MHAa M  apOMaTHYECKUX
YTICBOJJOPOJIOB.

16. 'maponeankunupoBaHue U IPyrue TUIPOTeHU3ANMOHHBIC MPOILIECCH B MTPOU3BOJICTBE
apOMaTUYECKUX YTIEBOJOPOIOB.

17. CBoOOAHO-paANKATbHBIA MEXaHU3M TEPMHUUYECKOTO KPEKHUHTa YTIEeBOJOPOIOB.

18. [Muponu3 MeTaHa u APYTUX YTIIEBOJOPOIOB ISl MOTYUYEHUS alleTHIICHA.

19. Karanutuyeckass KOHBEpCUSl METaHa U IPYTUX YIIIE€BOAOPOJIOB.

20. OKTaHOBOE YHUCIIO.

21. T'anoreHUpyIoIMe areHThl, KaTallu3aTopbl 1 UHUITUATOPBI, YCIOBUS TAJIOT€HUPOBAHUSI.
22. Tepmuueckoe, (GOTOXMMHUYECKOE U OKHUCIHUTEIHHOE TaJIOT€HHUPOBAHUE M MEXaHU3M
ITUX PEAKIUH.

23. AKuIMpoBaHKe oJieUHAMHU apOMATHYECKUX YTIIEBOIOPOIOB.

24. BunmimpoBaHUE alleTHICHOM.

25. CuHTE3 TMHEHHBIX TIEPBUYHBIX CITUPTOB.

26. Merare3uc (AUCTIPONIOPIIMOHUPOBAHUE) OJICHUHOB.

27. TlonyueHue CIUPTOB U KUCIOT OKUCIICHHEM MapadHOB.

28. Oxucnenne HaQTEHOB B CIUPTHI U KETOHBI.

29. OKuceHre METUIIOCH30JI0B B apOMaTHICCKUE KUCIIOTHI.

30. ITonyuenue okcuaa MPOMIICHA U TIUIUAONA.



31.
32.
33.
34.
35.
36.
37.
38.
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CuHrte3 alieTanbAeruja 1 BAHWIAleTaTa U3 STUIICHA.

[Tonyyenue ctuposa, o.-METUICTUPOIA, TUBUHUIOCH30JIa.

[Tonyyenue OyTanueHa u U30MpeHa.

[Tony4yeHue HUKIOreKcaHa.

Cunres yrineBogopoaoB u3 CO u Bogopoaa.

ITony4yenne meranona.

Cunre3 anpaerunoB u cuptoB C3-Co u3 onedunon, CO u Bogopoaa (OKCOCHHTES).
CuryallMOHHBIE 33/1a4u.

6.2. Kputepuu olileHKH UTOTOBOT0 KOHTPOJIS:

«3a4TECHO» Bompoc packpbIT, npuBeAEHbl KOHKPETHBIE MPUMEPHI MEXAHU3MOB
WJIA COEIMHEHUN, METOIbI IOKA3aTEIIbCTBA UX CYIIECTBOBAHUSI.

«HE 3a4TeHO» | Bompoc He pacKphIT WM PaCKpBIT YaCTUYHO, HE XBATAET KJIIOYEBBIX
IIPUMEPOB U MEXAaHU3MOB pPEaKLMii, METONOB J0Ka3aTelbCTBa HX

OCYILIECTBIICHUS

IIpy__ OTCYTCTBMM _ OLIEHKH _ «3aUTEHO» 00VYAIIIMICSA He JIomycKaercs K

MPOMEKYTOUHOM aTTeCTAIlNU

6.3. IIpome:xkyTouHasi  aTrecTalmusi. KAHAMJATCKUHA  HJK3aMeH MO

YTBep:KACHHON nporpamMmme

Kannunarckuii sx3amed mo OpraHnyecKoi XUMHUH MTPOBOJIUTCS B YCTHOU (hopMe 1o

BOMpOCcaM MpOrpaMMbl, Ha dK3aMeHe Mpejuiaraetcess Tpu Bompoca (0e3 OuneroB). Ilocie

YCTHOI'O OTBCTa MOI'YT 3aJaHbl HOOIIOJHHUTCIBHBIC MW YTOYHAKOIOHUC BOIIPOCHI, HC

BBIXOSIIKE 32 MIPEJEIIbl IPOrPaMMbl KAHAUAATCKOTO 3K3aMEHA.

6.4. Kputepuu oueHKHU MPOMEKYTOUHOI aTTecTalun

— Bce BOmpoch! pacKpbIThl MOJHOCTHIO;

— OOyyaromuiics BiaieeT OCHOBHBIMHU TEOPHUSIMU U TITyOOKO MIOHUMAET UX
COIEP)KAHUE;

— MMeeT sicHOE TTpeICTaBIEHUE CBSI3U TEOPUH U NIPAKTUKHU B paMKax
M3JIaraeMoro MaTepuania;

— YBepeHHO BiajieeT HEOOXOAMMBIMU METOAMH PEIICHUS] KOHKPETHBIX

OTanuHO

3a/1a4, MOXKET IPOUJUTIOCTPUPOBATH OCHOBHBIE I1OJI0KEHUS TECOPUU
KOHKPETHBIMU IIPUMEPAMU;

— SIcHO M YeTKO JaeT OCHOBHBIC ONpeaeneHus. Bilageer TepMUHOIOTNYECKUM
Y IIOHATUHHBIM aIlllapaToM;

— Pa3BepHyTO OTBEYaEeT Ha AOMOIHUTEIBHBIE BOIIPOCHI.
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— Bomnpocsl pacKphITHI 110 CYIIECTBY;
— OOyuaromuiics B IeJIOM BJIaJI€eT OCHOBHBIMH TEOPUSIMHU U TIOHUMAET MX

COJIEPIKAHMUE;
— MMmeert ob1iee npecTaBIeHUE O CBSI3U TEOPUU U IIPAKTUKU B PaMKax
%’ U3JIaraeéMoro MaTepuaina,
g — Brnazeer B iesioM HE0OXOAMMBIMU METO/IAMH PELLIEHUS KOHKPETHBIX 3a/1a4,
Q MO’KET IIPOUJUIFOCTPUPOBATH OCHOBHBIE ITOJIOKEHUS TEOPUU KOHKPETHBIMU
IIpuMepamu;
— B mocraTouHol Mepe BilafeeT NOHATUNHBIM U TEPMUHOJIOTUYECKUM
annaparom;
— MMeert 3aTpyiHEHUs IPA OTBETE HA JOIOJHUTEIBHBIE BOIIPOCHL.
o — Bomnpocsl pacKpbIThI, HO HE ITOJIHOCTBIO;
= — Cnaboe NOHMMaHUE CBSI3U TEOPUHU U NMPAKTUKH;
E — OOyuaronuiicss MOKeT MPOMUTIOCTPUPOBATH OCHOBHBIE TTOJI0KEHUS TEOPUH
§.. KOHKPETHBIMH IIPUMEPAMHU, HO UMEET 3aTPyAHEHMS IPU PELLICHUN HEKOTOPBIX
= 3aj1a4;
% — OOyuaronuiicst He IEMOHCTPUPYET YBEPEHHOTO BIIAJACHUS MOHATUHHBIM U
= TEPMHUHOJIOTUYECKUM aIapaToM;
> — JlonosHUTENBHBIE BONIPOCH] BBI3BIBAIOT 3aTPYAHECHHE.
o — bonpmas 4acTe BOIPOCOB HE PACKPBITA;
E — OOyuaronuiicst He MOXeT MPOUJUTIOCTPUPOBATh OCHOBHBIE MOJIOKEHUS
= TEOPUHU KOHKPETHBIMU IIPUMEPAMH, HE MOXKET IPUMEHUTH TEOPUIO ITPU
§- pELICHUN KOHKPETHBIX 3a/1a4;
- — HeT 0TBETOB Ha 1ONOJHUTENBHBIE BOIIPOCHI.
-
2
Y
=

7. YYEBHO-METOJUYECKOE OBECIIEUEHUE
7.1. Jlumepamypa
(>xupHBIM mIpUGTOM BbIZICIIEHA OCHOBHAS JINTEPATYPA)

ApyTionos, F0.1. Xpomartorpaduueckoe n3mepeHue coctaBa HeTAHBIX ra3oB /
M.: Henpa, 1987. - 264c.

benos II.C. DOkxonoruss mnOpou3BOJACTBA XMMHUYECKUX IPOAYKTOB U3
yraeBoaopo1oB Heptu u raza. — M.: Xumus, 1991. — 253 c.

bepesun, JI.b. Makpouukiauyeckuid 3(¢p¢exrT H CTPYKTypHass XUMMHSA
nopupunos / /I.b. bepe3un. - M.: KPACAH/L, 2010. — 424 c.

bonpmaxos, I'.®d. Cepaoprannyeckue coeaumnenus Hedtu / HoBocubupck:
Hayka, Cu6. Ota-aue, 1986. -246¢
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5. JanmaoB, A.M. Kuura s utreHusi mo mnepepadorke Heptu / A.M.
Janngos. — CII0.: Xumuzaar, 2012. — 352 c.: uJ.

6. Apyros, FO.C. u ap. Dxojoruyeckue aHaju3bl NpU pa3iuBax HepTH U
He(pTenpoaykToB6 mnpakTuyeckoe pykosoactso / M.: BUHOM. Jla6.
3uannii, 2009. -270c.

7. Hy6oskun H.®., bpemenko E.M. Jlerkue MoTOpHbBIE Maciia U MX KOMIIOHEHTHI.
— M.: Xumns, 1999. — 480 c.

8. EBpoxumon U.H. HaHOTeXHOJIOTUM ynpaBJieHHs CBOHCTBAMH NMPHPOAHBIX
HedTerazoBbix ¢uironaos. — M.: MAKC IIpecc, 2010. — 363 c.

9. Kuakue yraeBogopoasl u Herenpoayktsl / JLII. dununmoB u ap.; mod pen.
M.U. llaxnaponosa. - M.: 31-B0 Mock-TO yH-Ta, 1989. - 193c.

10. KambsinoB, B.®. u ap. I'erepoaromubie komnoHeHTsl HedTelt / HoBocuOupck6
Hayxa, 1983. - 238c.

11.Kawkosa, I'.Il. Opranuveckass reoXumMHusi OCAJ0YHOH TOJIIH M TOPOX
¢pynnamenrTa reppuropum Tarapcrana / I'.Il. Kaokosa. — M.: 'EOC, 2009.
— 486 c. (3 3Kk3.)

12. KommiekcHoe OCBOeHHMe TsKeJbIX HeTeld W TNPUPOAHBIX OUTYMOB
nepmckoi cucrembl Pecmyosmku Taraperan / P. X. MycaumoB [u ap.]. —
Kazanb: U3n-Bo "®3u" Akagemun Hayk PT, 2012. - 396 c. (2 3k3.)

13. Jledppaep, Y.JI. [lepepadorka HedTH / 2-€ U31-HUE NIEPECMOTPEHHOE; TEP. €
anrJa. — M.: 3AO «Oaumn-busznecy», 2005. — 224 c.

14 Marapua, P.3. Teoperuyeckue OCHOBbI XHMHYECKHX MPOLECCOB
nepepaboTrku HedTH :Y4yeOH. mocodMe i BY30B MO CHENMAJIBLHOCTH
«XHMHY. TEXHOJOTHA nepepadoTkn HedpTHu U raza» / P.3. Marapuia. — M.:
K1Y, 2008. — 280 c. (+1 3k3. uznanue 1985 r.; +1 3k3. uzpanue 1976 r.)

15.Mapymkun B.K. U30pannbie Tpyabl. — Ya: U3n-so I'YII UHXII PB,
2008. — 520 c. — Cepus «bubanorexa HedgTenepepadoTUHKAY.

16. MuxaiinoB H.H. OcrtaTtounoe HedTeHachienne pa3pabaTbiBaeMbIX IUIATOB. —
M.: Hegpa, 1989. - 270 c.

17.Hedenos, b.K. u np. Karanmuzatopsl mporieccoB yriyOJeHHON mepepadoTKH
Hedtu / M.: Xumus, 1992. - 265¢

18. Hedrerazonocnocts pecnydiauxku Tarapcran. Ieosiorusi m paspadorka
He()TAHBIX MECTOPO:KIEeHHUIL, B 2 T. - Kazans : ®3n, 2007

19. Huxkosae B.®. MeToabl ompeaejeHusl COCTABA W MOAEJIH ONHMCAHUS
(puzuko-xuMHUecKnXx U IKCIIYATAIMOHHBIX CBOICTB
MHOI'OKOMIIOHEHTHBIX cMmecell. - Kaszanb : U3a-Bo Ka3aH. roc. TexHoJs. yH-
Ta, 2008. - 180 c.

20. Huxkosaes B.®. DJxkcnpecc-MeTobl TECTHPOBAHHUS KOMIIO3HIMOHHBIX
NPOAYKTOB He(TeNnpoOMBICJIOBOH XHMMHMH M MOTOPHBIX TOILIMB. - M-BO
o0pa3. u Hayku Poccuun; Ka3zan. nau. ucciaen. yu-t: Usn-so KHUTY, 2012.
124 c.
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21.TlerpoBa, JI.M. ®@opMHpOBaHHE COCTABA OCTATOUYHBIX He(Teil / Ka3aHb:
HN3a-Bo "®3u" AH PT, 2008. — 204 c. (2 3k3.)

22.Mlonsunues, U.b. Hedrenepepadorka. IlpaxkTuyeckuii BBOIHBI Kypc:
yued. mocoome / W.b. IloaBunmeB. — [Hoarompyaubiii: HW3x. dom
«AnTenexkT», 2011. - 120 ¢

23.MocnenoB, B.B. Kpucraniuveckuii pyHaaMeHT: reosoro-reopuznyeckue
MeTOAbl M3y4YeHHH KOJJIEKTOPCKOro NmoTreHuuaja u HedrerazoHocHoctu /
B.B. IlocmeaoB. — M., HikeBck: UH-T komnbroTepHbix uccien.; HHILL
«Perynsipnas u xaoruuHas AuHaMuka», 2005. — 206 c.

24.Pob6epte Jx. u np. OcHOBBI oprannyeckoi xumuu. B 2-x tomax. - M.: Mup,
1978 (2 3x3. + 3 5k3. uznanue 1968 r.)

25.Pribak b.M. Ananu3 vedtu u HedrenpoaykToB. 3. 5-e, nmon. u nepepad. M.,
I'ocTonrexusmar, 1962.

26. Cmunosuy, E.B. Kpekunr nedtssHoro coipbs u nepepaboTKa YriieBOAOPOIHBIX
ra3oB: Y4eOHUK AJi1 BY30B IO cliell. «XUMHUY. TEXHOJI. MepepadoTku HedTU U
raza» . U. 2 / 3x. 3-e. mepepad. u gom. — M.,1980. — 328 c.

27.CoBpeMeHHbIe MeTOAbl uccienoBanus Hedrelr (CrpaBOYHO-METOIUYECKOE
nocobue). H.A. A6protuna, B.B. AbymaeBa, O.A. ApedreB u ap. JI.: Henpa.
Jlenunrp. ota-ue 1984. - 431c.

28.CTpyKTypa pacTBOpPOB M JHCIEpPCU: CBOMCTBA KOJUJIOMJIHBIX CHCTEM U
He(TaHbIX pacTBOpoB mnonumepoB / HoBocubupck: Hayka. Cub. otn-nue,
1988.— 176 c.

29. Tumodeen, B.C., Cepadumon, JI.A. TIpuHUMIIBI TEXHOJIOTMH OCHOBHOTO
OPraHUYeCKOro U He(PTEeXMMHUECKOro CHHTe3a: YueOH. mocobue i By30B 110
criell. « XMMUY. TEXHOJ. OpraHud. BemiecTsy. — M.: Xumus, 1992. — 432 c.

30. Tymansan, B.Il. Hayuynble u npuK/IaJHble ACHEKTbl TEOPUHM HePTAHBIX
aucnepcHbix cucteM / M.: Texnuka, TYMA I'PVYIIIIL, 2000. - 336c¢.

31.Yurep @.I'., AuapeeBa JI.LH. dyHnameHTanbHbIE acCMEKThl XUMHUHU HEPTH:
[Ipupona cmon u achansrenon. — HoBocubupck: BO Hayka, 1995. — 187 c.

32. Xumust u reoxuMus nepMmckux outymoB Tatapcrana / Karokosa I'.I1., Pomanos
I'.B., MycnumoB P.X.. — M.: Hayka, 1999. — 304 c. (3 2k3.)

33. Xumus Hedr: PykoBoacTBo k mabopatopHbeiM 3aHstusam. — JI.: Xumus, JleHuH.
ota-uue, 1990. — 240 c.

7.2. Dnekmponnsle pecypcol

v’ Dnektponnas tardopma wusmateiabctBa American Chemical Society -
http://www.pubs.acs.org

V' DjleKTpoHHast mwiatdopma U3JIaTEIbCTBA Taylor&Francis -
http://www.informaworld.com

v’ DnekrponHas miaThopMa u3garenscTsa - http:// wwwe.scitation.aip.org
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v Dnekrponnas miardopma usgarensctsa Royal Society of Chemistry
http://www.rsc.org

v' Dnekrponnas tuatrpopma  um3marensctBa  WILEY-BLACWALL
http://www.interscience.wiley.com

v’ DjeKTpoHHas miatdopma W3/1aTelIbCTBA SPRINGER
http://www.springerlink.com

v Ilnarpopma  Hay4HOM  DIEKTpOHHOM  Oubmmorexku  e-Library.ru
http://www.elibrary.ru

V' DIeKTpOHHAsI miaropma U371aTEeIbCTBA Elsevier
http://www.sciencedirect.com

v' Drnekrponnast riarpopma uznarenbctsa Elsevier - http://www.scopus.com
(PedepatrBHO-TIOMCKOBas 0a3a JaHHBIX SCOPUS)

8. OMUCAHUE MATEPUAJIBHO-TEXHUYECKO# BA3bI, HEOBXOUMOI1 JJISI OCBOEHUSI
JTIMCIATIIAHBI

JIeKIIMOHHBIE 3aHATUST M KOHCYJBTAIlMH, CaMOCTOSTENIbHas padoTa MO OCBOCHUIO
JTUCIIUIUIMHBI U TIOJITOTOBKA K C/ade KaHAMIATCKUX 3K3aMEHOB MPOBOSTCS B CHEIUATBHBIX
MOMEIICHUAX  (YUTAIbHBIA  3a7d  HAaydYHOM  OWMOMHOTEKM W/WiM  KOH(EPEHII-3aJbl),
000pYyIOBaHHBIX MEOENbI0 (CTOJBI, CTYJbs), KJIACCHOM MOCKOM (MEJIOBOM), KOMITBIOTEPOM,
MPOEKTOPOM JJTsI IEMOHCTPAIIUH MTPE3CHTAIUH.



	Приложение 5
	7.2. Электронные ресурсы


