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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucrpnmza 51.0.03.15 XumMust HeTr OTHOCHUTCS K 00s13aTesbHOM YacTi 00pa3oBaTelbHOM TIPOrPaMMBI.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHI{MH (Mofgyn0), B  COOTBETCTBMM C€ HHAUKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCIUII/INHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xog, cozieprkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.3: @opmynupyem OIIK-1.3: KonmponbHas
aHaausupoeams u 3aK/H0UeHUS U 8b1800bI NO 3Hamb OCHOBHble paboma DK3aMeH:
UHmMepnpemupoeamb | nosya,mamam ananusa 3aKOHOMEPHOCMU NPOMEKAHUS] KoHMDObHbLE
pe3ynbmambl . P
AUMepamypHbIX OGHHbIX, XumuyecKux peakyutl u
XUMUYECKUX 60npochbl
COBCMBEHHbIX npoyeccos ¢ yuacmuem
9KCnepuMeHmos,
Habmodenuil u 3KCNepuUMeHMAaabHbIX U Yyeneeo00poooe He¢pmu u ux
usmepeHuil pacyemHo-meopemu4eckux NpOU3B80OHBIX
pabom xumuueckoti Ymemb npasunbHo
HanpaeneHHoCcCmu npedcmaensimob 8 uoe
XUMuuecKux ¢popmyn npoyeccbl u
peaxyuu, Komopble Npoucxooam
¢ yenegooopodamu He¢pmu 8
npoyeccax Hegpmenepepabomku
Bnademb meopemuueckumu
3HAHUAMU 8 0baacmu xumuu
npoyeccos nepepabomku
y2n1e8000po008 Hecpmu U ux
NpOoU3B0OHbIX
OIIK-2: CnocobeH OIIK-2.3: IIposodum OIIK-2.3: KoumponbHas
npogodums ¢ cmaHOapmHble onepayuu 0451 |3Hamb xumuyeckuti cocmas, paboma DK3AMEH:
COOMOOCHUeM HOPM | ornedenenus XUMUUECKO20 U | OCHOBHbIe Ceolicmed U K
mexHUKU . OHMPO/IbHblE
¢azosozo cocmasa eewjecme U | xapakmepucmuku Hegpmell u
6e3onacHocmu 80NpPOChl
. Mamepuanos Ha ux 0CHoge Hechmenpodykmos, a maxaice
Xumuueckull
Skcnepumenm, 3KChepumMeHmMaabHble Memoobl
8K/MI0uas CUHmes, Ux ananusa
aHanus, uzyueHue Ymemb aHanuzuposamb
CMpyKmypbl u op2aHudecKue U HeopeaHuueckue
ceoucmse sewjecms u CcoeOuHeHUs, npucymcmayrowjue
mamepuanos, 6 Hehmsx u HepmenpodyKkmax
uccnedogaHue
Baadems 3HaHusMu 8 obaacmu
npoyeccos ¢ ux
Hegpmexumuyecko2o cuHmesa u
yuacmuem
aHanu3a y2neeo0opoooes U ux
(hYHKYUOHANbHBIX NPOU3BOOHBIX
OIIK-6: CnocobeH OIIK-6.1: IIpedcmagnsiem OIIK-6.1: KonmponbHas
npedcmaesime pe3ynbmambi pabombl 8 gude  |3Hamb npasuia oopmaeHus paboma




pe3yabmambt cgoell | omuema no cmaHOapmHoii omuemos no pe3yabmamam Omuem no OK3ameH:
pabomot 6 ycmHol u ¢opme Ha pycckom s3bike 3KCnepumMeHmasbHblx nabopamopHbim KoumponbHble
nuckmenHoll popyme ¢ uccnedosanuil, 6kaouas cnucok | pabomam 8onpock!
coomeemcmeu ¢ AUMepamypHbIX UCMOYHUKOB,
HopMamu
u npasuamu, UCNOb308AHHbIX NPU
npuHAMbIMU 8 no020moeKe K 1abopamopHbim
npogreccuoHatbHoM pabomam u ux 8binoaHeHUU
coobujecmee Ymemb uemko ¢popmynuposamsb

pe3ynbmamal ucc1e008aHull

(nabopamophbix pabom) &

obaacmu He¢pmexumuu u

usnazams ux

Bnademb Hasbikamu

npogeccuoHanbHoU ycmHou

peyu npu ONUCAHUU NOMYYEHHbIX

9KCNePUMEHMANbHbIX

pe3ybmamoe 8 obaacmu xumuu

Hegpmu

3. CTpyKTypa U cojep)KaHHe AUCIUIIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouHasi
O011as TPy/J0eMKOCTB, 3.€. 5
Yacos o yue0HOMY IJIaHY 180
B TOM UHCJIe
ay//MTOPHbIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 32
- 3aHATHSA CEMHHAPCKOI0 TUMA (MPaKTHYeCKue 3aHATHs / TabopaTopHbIe PaboThi) 64
- KCP 2
caMmocTosATe/IbHasA padoTa 46
ITIpomexyTouHas arrecTanys 36
JK3aMeH

3.2. CozepxaHue JUCLUIIIVHbI

(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

akademMuyuecKux 4acos U 8uobl yueOHbIX 3aHsmull)

HanmeHoBaHe pa3/ie/ioB ¥ TeM AWCIATUIAHBI Bcero

B TOM Uunc/ie

(uacei)

KonTakTtHas pabora (paboTa Bo
B3aMMO/ENCTBIY C TIperoaBaresiem),

Yachkl M3 HUX

3aHsTUS CamocTosiTesibHast

CeMHUHapCKOTo pabora

3aHsATHS THMNa o6yuarorerocs,
JIEKLIMOHHOT O | (pakTuueckue | Bcero 4acel
THIa 3aHsTUsI/1abopa

TOpHbIE

paboThl), Uacel

o o o o




0 0 0 0 0
[TpeameT xuMuM HeTH Kak HayuHOH AucLUIIMHEL [ToHsTHE 0 HedTH, 8 ) 0 9 6
crioco6b! ZOOBIYM U TIOATOTOBKY K IlepepaboTke
IMepBuuHast epepabotka HedtH. Crioco6r! epepaboTKy HedTH: 110 9 ) 4 6 3
TOIUIMBHOMY, TI0 MaC/ITHOMY ¥ 1O HehTexruMU4yecKoMy BapraHTaM
Xumuueckuit coctaB HeTU U HedTAHbIX (paxiuil. Pu3nueckre CBOHCTBA U 14 3 8 1 3
OCHOBHbIE XapaKTepPUCTHKH HedTH U HeTerpoAyKTOB
Merto/bl BTOpUUHOM riepepabotku HedTH. Knaccudukarus. TepMuueckre 18 4 8 1 6
MeTO/[bl: KDEKUHT, BUCOPEKUHT, KOKCOBaHHe, TIUPOJIH3.
TepMoKaTanuTHUeCKHe MeTO/Ibl: KaTaIUTUUeCKUI KPeKUHT, pU()OPMUHT, 18 4 8 12 6
r30Mepu3aliys, aKUIMpOBaHue.
Bozopo/ Kak IieHHOe ChIphe HedrenepepaboTKu. ['aporeHn3al{IoHHbIe
MeTO/bL: THIPOOUKCTKA, TUAPOKPEKUHT, THpoenapaduHu3aLys, 13 2 8 10 3
ruzipoobecceprBaHue.
OcHoBHBbIe He(TENPOAYKTBI, UX KJIaCCU(UKaLHsl, CBOMCTBA U XapAKTEPUCTHUKU 13 2 8 10 3
OcHoBbI HedrexumMHuyeckoro cuHTe3a. CHHTe3bI HA OCHOBE OKCH/Ia yriiepozia
(II) u Bogopoga. MeToz, MosiyyeHu s CAHTeTHUYeCKOTo OeH3rHa (peakLiust 10 3 4 7 3
@uiepa-Tporiua) U MeTaHoA.
AnbTepHaTHBHbIE TOI/IMBA U UCTOYHUKU SHepruu. IlapHUKOBBIe rasbl, 8 ) 0 9 6
«yTJIepO/IHbIN CJiefl», KapOOHOBbIE TIOJIUTOHBI.
Cnoco06bl MomyyeHHst YKCyCHOM KUCIOTBI U IPYTUX (DYHKLMOHATBHBIX
TIPOM3BOAHBIX YTJIEBOZOPO/IOB U3 MPOYKTOB HePTEXUMUUECKOTO CHHTE3a. 15 4 8 12 3
OkcocuHTe3.
CuHTe3bI Ha OCHOBe 3THJ/IeHa, TIPOIHIeHa, 6eH301a, TO/Lyoa ¥ Apyrux 16 4 8 12 4
YT/1eBO/I0PO/IOB
ATTecrtanust 36
KCP 2 2
HWtoro 180 32 64 98 46

Cojep>xaHue pa3/e/ioB U TeM AUCIUILUTUHBI

IIpeamet HedTEXUMHUY KaK HAYUHOW AUCLUTITUHBL

MupoBble 3aniackl He()TH ¥ IPUPOJHOTO Ta3a - 0CHOBHOT'O MCTOYHUKA yT/IEBOAOPOJHOTO ChIPhSI.
[MpencTaBieHyst 0 MPOUCXOKAeHUH HeTH. MeTozbl 100b14M HeTH. Pob HE(pTH B TOTUTMBHO-3HEPTeTHYECKOM
Ganance Poccum.

Hedts 1 poccuiickast 5koHOMMKa. OCHOBHBIE POCCUHCKHE U 3apy0eskHble He)TsIHbIe 1
HedrenepepabaThiBatoiyie KomrnaHuu. COBpeMeHHOe COCTOsTHHUe He(TsHOM oTpaciu Poccum.

Knaccudukauys HedTy 1o XumuyeckoMy coctaBy. OCHOBHbIE K/TacChl COeIMHEHH, BXOASAIIMX B COCTaB
Hedtn. HedTh 1 IpUpOHBINA Ta3 — cbipbeBasi Oa3a yisi He)TeXUMUYECKOTO U OCHOBHOT'O OPraHUYeCKOro
cuHTe3a. KomrinekcHasi nepepabotka HedTu. BepTuKanibHO-UHTErpUpPOBaHHbIE KOMITAHUH.

OcHoBHBIe CTIOCOOBI 0OBIYM ¥ TPAHCTIOPTHUPOBKY HeTH U He(hTEerpOJyKTOB.

du3nyecKre CBOMCTBAa M OCHOBHBIE XapaKTEPUCTUKHU HedTH U HeTenpoAyKTOB. [1/10THOCTh, METO/IBI ee
oripe/iesieHus1, 3aBUCUMOCTb OT TeMIlepaTyphl, (PPaKLIMOHHOTO M XUMHUECKOT0 cocTaBa. MoJieKy isipHasi Macca,
3aBUCUMOCTD OT TeMIlepaTypbl KulleHust ()pPakLMK, METO/IbI Onpe/esieHust. BS3KOCTb, B3aMMOCBSI3b MeXY
YCTIOBHOM M KHNHEMaTH4eCKOH BS3KOCTBIO, 3aBUCHMOCTh OT TeMIlepaTypbl. TeMrepaTypbl BCIIbILIKH,
BOCIIJIAMEHEHHs1 ¥ CaMOBOCII/IaMeHeHus, 3aBUCUMOCTD OT ()PaKL[MOHHOTO U XUMHUECKOTI'0 COCTaBa.
TeMneparypbl 3aCTbIBaHNsl, [IOMyTHEHUs 1 Hauasla KpUCTa/UIM3alli KaK BaKHelIlIe HU3KOTeMIlepaTypHble
XapaKTepuUCTUKU HeTH U HepTerpoyKTOB. [H3/ieKTpryecKre XapaKTepuCTUKU He(TH 1 He(pTerpoyKTOB.
OnTryeckre XapakKTepUCTHKH, LiBeT, (yopeciieHLIs, ONTHYeCKasi akTUBHOCTb, y/le/bHasi pedpakiys,
pedpakToMeTprUecKasi pasHOCTb, y/e/lbHasi JUCTIepCHsl. PacTBOPMMOCTE 1 pacTBOPSIOLIask CIOCOOHOCTh HedTH,



KPUTHWYeCKasi TeMIiepaTypa pacTBOPeHHUSI.

[TepBuuHas nepepabotka HedTH. VIHAMBUAYaNBHBINA cocTaB (GpakLuii HeTH U METO/IbI ero UCC/Ie/I0BaHMSI.
I'a3000pa3Hbie asKaHbl U MX UCTOUHUKH (TIPUPOJHEBIE U TIOMYTHBIE ra3bl, ra3bl HePTSHOW U yTIeXUMUIeCKOn
npoMelisieHHocTH). Crioco0b! pa3ziesieHnst U OYUCTKU Ha KOMIIOHEHTBI.

JKuakue v TBep/ible allKaHbl, UX BhIJe/ieHue u3 Gpakiyii nepBUuHOM neperoHku Hedtu. [Tapadunast C10-C18:
criocoObl BbIfie/IeHNs], POJib B COBPEMEHHOM He()TeXUMUH.

LIyk/oankaHbl, BXOJMIIHe B cOcTaB HeTH. MOHO- 1 OUIMK/IMUYeCKUe yTieBoA0pobl. MOCTHKOBbIE
yT7IeBO/IOPOJbI. AZJaMaHTaH | ero MPOU3BOJHbIE.

ApomaruuecKue MOHO- U OJIUsi/iepPHble YIJIEBOJ0POAbI He(TH.

I'eTepoaToMHEBIe Cepy-, a30T- U KUCJIOPOACOAepsKalue coearuHeHust Hedtu. [lonusizepHble reTepoaToMHbIe
COCTaBJISIFOILIME BEICOKOMOJIEKY/IIPHBIX (ppakimii Heptu. ['napoouricTKa HeTSHOTO ChIpbsi. MeTo/bl
BbI/|e/IeHUSI U TIePCIIeKTUBBI UCII0/Ib30BaHUsI FeTePOaTOMHBIX COeJUHeHHI He(TH.

CMosioacdasnbTeHbl KaK BEICOKOMOJIEKYIISIpHBIE COeJMHeHUs HehTH C reTepoaToMaMH.

MuHepa/nbHble KOMIIOHEeHTb! He(hTH 1 He(pTepOyKTOB, X XapaKTepHUCTHKA, MeTO/[bl BblJie/IeHUs U
MepCreKTUBbI TPAKTUYeCKOTO UCTI0/Ib30BaHuSI.

MeTo/ bl BTOPHUHOM IepepaboTKy HeTH: ITHPOIN3, TEPMUUECKHH 1 KaTa/TUTHUEeCKUH KPEKUHT, BUCOPEKUHT,
KaTalMTUYeCKuid pu)OpPMUHT.

ITrposu3 Ha 3TU/IeH Kak Hanbosiee pafiviKanbHbIN criocob nepepaboTky He(TSIHOTO ChIpbs. ChIpbe /IS
nponu3a. [TporuneH, OyTH/eH, JUBUHWI, IIMK/IONIEHTaJMeH U [pyrHe Helpe/ie/bHble YT/IeBOA0PObI KakK
MIPOAYKTHI MMpPoJiK3a. Bo3pacTaroiasi posib MAPOJIK3a B TPOU3BOJCTBE apOMaTUUECKUX YTIeBOAOPO/IOB.
TepMuueckuii KpeKUHT. PasikanbHbIN MeXaHK3M TpeBpallleHri yTr1eBO0POA0B TIPY BBICOKOM TeMIiepaType.
XuMHUUecKue TIpeBpallleH sl yTeBOA0PO/0B PAa3/IMUHOIO CTPOEHUS B YCIOBHUSIX MUPOIM3a. MexaHu3m
obpa3oBaHus aljeTU/IeHOBbIX YI1eBO/0PO/IoB. Pacimpenye ceipbeBoii 6a3bl nuposusa. [lupoams coeipoii HehTH.
I'mpponmponus.

BricokoTemrepaTypHbIii KDEKUHT MeTaHa U IPYTHX yrieBOJ0POJOB AJisl IPOM3BO/ICTBA alleTHIeHa.
CoBpeMeHHbIe MeTo/ibl KDeKHHTa C MCI0/Ib30BaHHeM HHU3KOTeMIlepaTypPHOM I1a3Mbl. MexaHu3M CHHTe3a
aretwieHa. CriocoObl BeiZie/ieHHs aLleTH/IeHa M MeTOZbI OUHCTKH.

Karanutrueckuii KpeKHHT, ero OCHOBHbIe IPOAYKThI. KaTam3aTopel KpeKUHIa: aMOp(HbIe altOMOCU/IMKATHI,
1jeosuThl U p. KapOoHUKA-MOHHBIN MeXaHH3M peakLy KaTaJTuTHIeCKoro KpekuHra. [ToBesieHne
YT71eBOZIOPOJ0B Pa3/IMUHbIX K/aCCOB B YCI0BUSIX KaTaIUTUUeCKOro KpekuHra. Ilpernmyiiectsa
KaTa/IMTUYeCKOT0 KpeKUHra rnepej TepMuueckuM. ['MApOKPEKUHT U THAPO0YHCTKA.

Karanutnueckuii pudOpMUHT, ero 3HaueHHe B TIPOU3BOACTBE apOMaTUYeCKUX YTIeBOI0POJOB. Peakuyn
pucopMuHra: eruiporeHusanyisi, U3oMepusaLys, AeruJpoLyKan3anys. JUruipoKoH/jeHcarys.
budyHKUMOHANMbHBIE KaTaM3aTOPkI.

AJKeHBI KaK OCHOBHOE CbIpbe He(pTeXMMHUUecKoro CUHTe3a.

I'a3000pa3sHbie oyieUHBI: METO/IbI BbI/IeIeHNsI M TOHKOM OUMCTKH. [JHHaMHKa IPOM3BO/ICTBA, TIOTpebieHus 1
MyTH UCTIO/Ib30BaHUsl STU/IEHa, TIPOoMuieHa, OyTrieHa v U300y THIeHa.

AJiKeHbI ¢ OOJBIIMM MOJIEKY/ISIPHBIM BecoM. VX 3HaueHHe [ijisl paclMpeHust ChIpbeBOi 6a3bl MOHOMEpPOB.
MeTo/ibI TIONTyYeHUsI: JeruipUpoBaHue alKaHOB, AVUMepPU3alsi U OMroMepHu3aLys HU3LKX 0/1e(HOB.
KaranusaTops! Llurnepa, komIisieKkcHele KaTaau3saTtopsl. ConoMepusarus o1eMHOB C JpYrUMHA MOHOMepaMH,
HOBBI€e TIepCTIeKTUBHEBIE TIOIMMepHbIe MaTepHasibl HA OCHOBE COTO/IMMEPOB aJKeHOB. Peakijun mMeTaresuca ¢
yuyactreM oie()MHOB, KaTajnu3aTophl YKa3aHHbIX IIPOLIeCCOB, UX MeXaHWU3M U I1epClleKTUBbI pa3BuTUs. CuHTe3
OJTUTOMEPOB U MOJTMMEPOB Ha 0a3e n300yTHIeHa.

Peaknuy oKvcieHus ankeHOB. KaTamuTryeckoe OKHUC/IeHVe alKeHOB KUC/I0PoAoM. ['oMoreHHbIe 1
reTeporeHHble KaTaau3aTopbl, MEXaHW3M IIPOLIeCCOB C UX yyacTHeM. DMOKCHAUPOBaHUe alKeHOB
TUJPOTIePOKCHIaMH, TIEPKUC/IOTaMH 1 TIEPOKCUIOM Boziopoa. ComnpsikeHHOe OKHUC/IeHHe.

OKuC/IMTeNbHBIA aMMOHOJIN3 — OCHOBHOM METO/, CUHTe3a aKpW/IOHUTpuIa. MexaHusM peakuuu. [lpyrue
Cr1oco0bl TOJTyYeHHsT aKpU/IOHUTPUIIA, TIePCIIeKTUBbI Pa3BUTHS Y IPUMEHEHHSI.

I'vapaTauus okCcuza 3TUIeHa. ITUIeHTTMKO/b. HOBBIe My TH CUHTe3a STU/IeHTJIUKOJIS.

Oxcuy, nponuieHa, CUHTe3 U IIpUMeHeHue.



AJITUIOBBIM CITUPT, TULEPUH, TVIALA/OJI.

OxucreHus 3TUIeHa B aljeTanbzerusi (Bakep-mpoliecc) v yKCyCHYH KUCJIOTY.

CuHTe3 aKposierHa Ha OCHOBe Tiponu/ieHa. Katanu3aTopsl U MeXaHW3M peakLiy.

[TosyyeHre MeTaKPUIOBOH KUCIOTHI U3 U300yTHIeHa. D(PUPHI aKPUIOBOI U METaKPUIOBOU KUcIoT. CHUHTE3
TI0JIMMEPOB Ha UX OCHOBE.

[MonydyeHre MasieMHOBOTO aHTHIpU/A OKUCIeHeM OyTeHa-2.

I'uppupoBaHue anKkeHOB. ['eTeporeHHbIe M TOMOTEHHbBIE KaTa/IM3aTOPhI, MEXaHH3M ITPOL[ECCOB C UX YYaCTHEM.
I'vaparaiys aTKeHOB B MPUCYTCTBUM MMPOTOHHBIX KUCIOT. [Tapoda3Has Katanuruueckas rugparaius. CUHTe3
OyTUIOBBIX criupToB. OKUC/UTeIbHAsS ryipaTaiys. IIpsmMoli chHTe3 aljeToHa W3 TporuieHa U Bojbl. CUHTe3
BBICIIMX CriUPTOB (Tipouecc Llurniepa).

Peakiiy afikeHOB C rajioreHaMU U rajioreHoBoZopoAaMu. OKUC/IUTebHOE U 3aMeCTUTeTbHOe X/IOPUPOBaHUe.
X IOPUCTBIM BUHWJ, XJIOPUCTBIN a/l/TAI, XJIOP3THIEHBI U UX TipuMeHerne. OUro-, roMo- U COTIOJIMMEPHI Ha UX
OCcHoBe. [IuXJiop3TaH: MPaKTUUeCKU 3HaUMMble MeTO/IbI [IOJTyUeHHUsl U CUHTe3bl Ha ero OCHOBe. DTOPUCTLIM
BUHU/, X/I0pdTOp3TeHbl. [IpricoeivHe e rajoreHOBOJOPO/IOB U X/IOPHOBATHUCTON KHUC/IOTHI K alKeHaM.
[TpuMeHeH e XJIOPrUAPHUHOB AJis CUHTEe3a OKCHU/JOB a/IKeHOB.

Peakuyy onieHOB € OKCHJaMH a30Ta.

Peakijuu Tesiomepu3aliuu C yyaCcTUeM ajIKeHOB. TesioreHsl U TakcoreHbl. MexaHusM peakiuy (HecmesiHOB,
@petiguHa). CoteoMepusanus. [lepcrieKTUBbI pa3BUTHS U MpaKTUUeCKasi 3HaUMMOCTb yKa3aHHBIX ITPOLIeCCOB.
[TuknoankeHbl. MeTO/IbI OMYUYEHUS U TIPUMEHEHHE B CUHTE3e MOHOMEPOB U OM(YHKIIMOHAIBHBIX COeTHHEHUH.

CuHTe3bl JUEHOBBIX YI/IeBOJ0POZ0B Ha OCHOBe asKkeHOB (peakuyst [1puHca). [Ipyumenenue 1,3-410KCaHOB.
Anetunen. Meto/ibl Bbljle/ieHUsI U OUUCTKU. KoH/ieHcalys arjeTrieHa ¢ 00pa3oBaHUeM apOMaTUYeCKUX
yrieBozopofoB. LlukiookTaTreTpaeH. /InHeliHas oMroMepusanus atetuaeHa. KonzeHcaus aneTu/eHa C
yTJIeBOZOPOJAMH APYTUX KiaaccoB. CHHTe3 MOHOMEPOB Ha 0a3e aileTusieHa (X/I0prpeH, akpUIOHUTPHI,
BUHMWJIALleTaT, BUHU/IOBbIe 3(GUPLI U Ap.). ALleTWIeH KaK BUHWIMPYIOLIUM areHT. Peakijun MeTaTe3uca C
y4JacTheM aLeTusieHa. [lonmepsl Ha ero oCHOBe.

JvieHOBBIe YI/IeBOZOPO/bIL.

Byraguen-1,3 (nuBuHWI). BrizieneHye U3 npogyKToB riepepaboTku HedTH. Lluknogumepursays u
LIUKJIOO/IMIOMepu3aLys quBuHUIA. ITyTy ucnosnb3oBanus oauroMepos. OyuroMepusatys C ralouAHbIMU
coeguHeHUssMU. CHHTe3bI Ha Oa3e OyTajiveHa: rekcaMeTH/1iMaMyH, aJJUIOHAT, Cy/Ib(osiaH,
STUIN/IeHHOPOOPHEH U [JIp.

W3ompen. Pecypcel. ITpoMblIiiieHHBIE CITOCOOBI MOTyUeHuUs: U3 TIPOTTH/IeHa, U300y THIeHa U 2-MeTUI0yTaHa.
Beicive frieHOBBIE YI/IeBOJOPO/BL: CUHTE3 Y [IPUMEHEHHe.

Annen. MeTopp! BblfiesieHHs B nporjecce HedTerepepaboTky. CHHTE3bI Ha er0 OCHOBe.

ApomaTtryeckue yIjeBo/[0po/ibl, PUPO/IHbIE PeCYPChI M CIIOCOOBI BhiZlesieH!s U3 HedTH.

BeH30/1 1 OCHOBHBIE ITYTH €ro UCI0/b30BaHus. CriocoObl yBemueHust pecypcoB OeH30/1a: TepMHUYeCKOe U
KaTa/JuTUUYeCcKoe [lea/IKWIMpOBaHye ero roMoJIoros (Tomyosa 1 p.). MexaHnusM peakLjuM U KaTaau3aTopbl [/1s
ee npoBe/ieHus. LluksorekcaH — cbIpbe I CHHTe3a KarpoJiaktama. [1o/yueHue IUK/IOreKcaHosa,
LIMK/IOreKCaHOHA U aJUMUHOBOU KUC/I0ThL. CHHTe3 KarpoJsiakTama Ha OCHOBe yI/1eBOJIOPOJOB APYIUX K/IaCCOB.
[TonyueHre CUHTETHUECKUX BOJIOKOH Ha 6a3e aZinMHOBOM KUC/IOTHI U KarlpoJsiakTama.

Tosyos — BEICOKOOKTaHOBast lo0aBKa K TOTIIMBY U ChIPbe JI/Isi OPraHN4eckKoro CHHTe3a (B TIaHe TIepCIeKTHBBI
3ameHb! OeH30/1a U p-KCU/0/1a KaK MCXO/IHBIX B CUHTe3e (heHosIa, KanposakTaMy, TepedraneBoil KHC/IOThI U
T.IL).

Kcunonsl. Pecypcel 1 1yt Ux yBennueHus1. Mizomepusanus u paspeieHue nsomepos. OKUC/IeHre KCHUJIOJIOB,
Karanu3aTopbl, MexaHu3M ux fAelicTust. dTasneBble KUCIOTH U MX 3HaUeHHe B IIPOM3BO/CTBE BOJIOKOH U CMOJI.
IMnactTudurkatopsl.

KyMou: cuHTes 1 okuc/ieHue.

[MTonumeTnn0eH30:bl, BeiieeHre u3 ¢ppakimy nuposmsa C9, okucaenue. TpUMeyTUTOBast U IMPOMETUTOBAs
KUCI0ThL. CHUHTE3 TePMOCTOMKUX TIOJM3(QUPHBIX BOJIOKOH.

[MonusiiepHble apoMaTUYecKue yriieBoopozbl. CocTaB U My TH NiepepaboTKK HaTaMHOBOM (pakiyy.



Oxkwucnenve HadranuHa. CUHTE3bI HAa OCHOBe (prasieBoro aHruapuga. I'midraneBsie cMosel. ['uiprpoBaHue
HadranuHa. TeTpanuH U jeKaavH, UX puMeHeHue. [letepreHTsl Ha 6a3e HadTanuHAa.

AmnTpaneH u peHaHTpeH, M1acTU(PUKATOPHI U TTOJTMMePBl Ha X OCHOBE.

AJIKWIMpOBaHUe apoOMaTHUeCKHX YI/IeBOAOPO/OB C UCIOIb30BaHMEM aJIKEHOB, CITUPTOB U TalIOUHBIX aJIKWIOB.
KaranusaTopsl ¥ MexaHu3M. V30mMepu3aLiyis yI/ieBOJOPOZAOB B YC/IOBUSIX alKUIMPOBaHUsi. MeKMOeKyIsipHoe
niepepacripe/iesieHre alKWabHbIX TpymHIl. [IprMeHeHre peakijuy aIKUJIMPOBAHKS B IPOMBIIIIJIEHHOCTH.

AJKaHBI ¥ LIMK/I0a/IKaHbl, XMMUUYeCKHe TIpeBpallleHus] C UX Y4aCcTHeM.

Peakruy oKvcieHus ankaHoB. KaTanuTryeckoe v HeKaTanuThueckoe okucieHue. LemHoi MexaHu3mM
okucnenusi. ['nziponiepokcnpbl. @oTookucaenre. Karanu3aTopbl OKHCIeHUS M MEXaHN3M UX JeHCTBus,
>KugKodasHble U apodasHbie OKACIUTESTH.

BakueliIvie MpoMBIIIEHHbIE NIPOLIECChl OKWC/IEHHS alKaHOB: 10J/Iy4yeHe opMasibjerisia i MeTUIOBOTO
CMUPTa U3 MeTaHa; YKCYCHOW KMCIOTHI U3 3TaHa 1 OyTaHa; BBICIINX )KUPHBIX CIIUPTOB M KUCJIOT; CUHTE3
TUIPOTIEPOKCH/IOB.

Okuc/ieHye yIJIeBoJ0PO/OB B ABUraTe/sIX BHYTPEHHero cropaHusi. [leToHalusi 1 COBpeMeHHbIe TIpe/iCTaB/IeHUs
0 ee ripupoge. JJeToHalMOHHas CTOWKOCTb TOTUIMB, OKTAHOBBIE UKMC/Ia ¥ MEeTO/Ibl UX OTpeZie/ieHusl.
AHTH/IETOHAaTOPBI M MeXaHK3M UX BIUsHUS. COPTHOCTh TOIUIMB. ["oprouee /1St A13e/bHBIX IBUTaTesel.
LletaHoBble yncsia. [Ipucazku K Ju3e/bHBIM TOTIMBaM. DKOJIOTHUecKre TpeOOBaHHS K COCTaBY TOTUIHB.
Peakijuu ranorennpoBanus. Tepmuueckoe, (POTOXMMUUECKOE U PaJJUOLIMOHHO-XUMUUECKOe XJIOPHPOBaHHUe.
CenekTUBHBIN CUHTe3 XJlopa/ikaHOB. OKHUCIUTe/IbHOE XI0prpoBaHue. OTAenbHbIe IIpeACTaBUTeNn
XJIOPTIPOM3BO/IHBIX aKaHOB. MeTo/ibl BBeZieHus1 PTopa B MOJIEKY/TY YIJIEBOAOPOAOB. PPEOHbI.
CynbupoBanue u cynbhoxsopupoBanre. Mexanusm peakuyii. CUHTe3 ankuiacyib(poHaTOB, X IpUMeHeHNe B
KauecTBe [leTepreHTOoB.

Hurposanue. ITapodasHoe 1 >xuzikodasHoe HUTpOBaHYe anKaHOB. HUTpoaskaHbl Kak pacTBOPUTENH U
KOMITOHEeHTh! TOT/IMB. CHHTe3bl HA OCHOBE HUTPOA/IKaHOB.

I'maporeHonus. MexaHusMm npoljecca, kKaTaau3aTopel. Heobpatumelii kaTanus 3enuHckoro. ['napupoBanye
CBsI3aHHBIM BOZ[OPO/IOM.

V3omepu3aiust yriieBoAOPOOB Ha MpUMepe OyTaHa, MeHTaHa, MSITU- U [eCTUY/IeHHbIX [UK/I0aIKaHOB.
KaTanm3aTopsl 1 MeXaHH3M peakL|i.

AnKumMpoBaHve aaKaHOB U LIMK/I0aIKaHOB oedrHaMy. TepMuueckoe afKWIMPOBaHUEe U er0 MeXaHU3M.
KaranuTryeckoe aiKUIMpoOBaHKe B IIPUCYTCTBHM MPOTOHHBIX U allpOTOHHBIX KHCJIOT, 1jeouToB. CHHTE3
BbICOKOOKTAHOBBIX KOMIIOHEHTOB TOI/IUB (M300KTaHa, HeoreKcaHa, TPUIITaHa).

I'eTepoaToMHBIE COCTABSIOLIME HETH U TBEPABIX TOPIOYMX UCKOTIaeMbIX. MIX mpuMeHeHMe B
He(TeXUMHUUeCKOM CUHTe3e.

A3oTcopepiKaliye coelMHeHus], BXO/SIHe B COCTaB He)TH 1 MPOYKTOB MepepabOTKH yriieil. MeTobl
BbIJIe/IeHUs U [Ty TH HCII0/Ib30BaHusI.

Kucnopogcoaepkammye coeguHenusi Hedt. HadreHOBBIe KUC/IOTHI U QeHOJIBL. Vcronbp3oBaHue coseit
HaTEHOBLIX KUC/IOT B KaueCTBe KaTaM3aTOpPOB.

deHO/IBI — TIPOAYKTHI MepepabOoTKH TBEPAbIX FOPIOYMX UCKOMaeMbIX. COCTaB, MeTO/bI BbIJie/IeHuUs U
pasziesieHusi. YBeaM4ueHUe pecypcoB (heHOsIa 3a CUeT [lealKWINpOBaHus ero romosioro. CoBpeMeHHbIe CIIoCo0bI
nonyueHusi peHona. [11acTUKM Ha €T0 OCHOBe.

Merto/ib1 BBeZIeHUST a/IKH/IBHBIX, a/TKeHWIBHBIX, OKCH- M aJIKU/IOKCUTPYIII B MOJIEKY/Ty (eHosa. ANKUIUPYIOLHe
areHThbl, KaTaJM3aTopbl, MeXaHU3M UX JeicTBUsl. Posib (ha30BbIX yCI0BUM MpoLjecca alKUIMpOBaHMUs.
ANKUIMpoBaHUe B I1le/IOUHOM cpejie.

IIByxaToMHbIe (peHOsbI U OrcheHosbl. CHHTe3 W TTyTH UCIIOb30BaHUS.

[TpocTpaHcTBEeHHO 3aTpyfHeHHbIe (eHosbl. CTpoeHHe, TayToMepust. OCOOeHHOCTH peakLfii 371eKTPOQUILHOTO
3aMeILeHHs C UX y4acTheM.

deHosIBI KaK UHTMOUTOPHI MPOLIECCOB OKUC/IeHUs. MexaHn3M UHTHOMpYIoLiero feicTBrs (peHosI0B.
BakHeliIe rpeCTaBUTeNN KIacca HHIMOUTOPOB.

Cepycopepskalijye coeJMHeHHs, BXOASALIME B COCTaB He)TH U TIPOJIYKTOB 1epepadOTKU TBEP/bIX FOPHOUNX
nckonaembix. Knaccudukanysi HeTy v IPOAYKTOB repepaboTKU TBEPABIX FOPIOYHUX UCKOTIaeMbIX I10



COJIEPKaHUIO CEPBI U TUITY CEPYCOIePIKallUX OPraHUUeCKUX coeiuHeHuH. [TponcxoxjeHre opraHuuecKux
COeIMHEHUI Cepbl, BXOJMAIMX B cocTaB HepTH. MeTo/ibl 06eccepuBaHus YTIeBO/IOPO/[COZIEPKAIIIETO ChIPhSI.
KaranuzaTopbl 3THX MPOLECCOB U MeXaHU3M UX AeUCTBUS. BhijeneHne opraHUueCKUX COeIUHEHUM CephlI U3
HedTH. MeTobl UX UAeHTHU(hUKALIMY, UCIT0/Ib30BaHUe YKa3aHHBIX COeIMHEeHNI B HApoJHOM Xo03siicTBe. CUHTe3
WH/IMBUIya/TbHBIX CEPYCO/IepXKalliuX OpraHuUYeCcKUX CoeIMHeHUH Ha 6a3e HeTAHOTO ChIPBSI.

4. YueOHO-MeTOoaNUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3a/laHUSIM /IS TEKYIlero KOHTPOJIsi ¥ TIPOMEXKYTOUHOM aTTeCTaldl M0 WUTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJeHHBIM B II. 5.

[nst obecrieueHrst CaMOCTOSITENTBHOM PabOTHI 00yUarOIXCsl UCTIONB3YHOTCS:

- 3JIEKTPOHHBIN KypcC "HeT" (HeT).

- OTKPBITHIM OHMaWH-Kypc MOOC "Het" (HeT).

VHble yueOHO-MeTOqUUeCKHe MaTepraibl: 1. Konsikuna E.B., [1aBnosckasg M.B. Ouuctka u
aHasmm3 Hepty U HedTenpoyKTOB (OOIIMI MPAaKTUKYM 0 XUMHU He(pTH U He(TeEXUMUUECKOMY
cunTe3y). H.Hosropoz: HHI'Y, 2003, 39c.

2. Konskuna E.B., I'pumnn [I.®. Onpegenenve ¢ppakLjMOHHOT0 cocTaBa Toraus (MeToauueckas
pa3paboTKa U orvcaHue 1ab0paTOPHOM paboThI 00IIIero MpakTUKyMa 1o XUMUK He(hTH 1
He(pTexumuueckomy cunTesy). H.Hosropoa: HHI'Y, 2005, 37c.

3. [TaBnoBckas M.B., Konskuna E.B. Ounctka v aHanu3 HeTU U He(TeNpOAYyKTOB.
OrnpeiesieHre MJIOTHOCTH He(TU U He(TerpoAyKTOB: YuebHO-MeToANYecKoe ntocobue. H.HoBropog;:
HHI'Y, 2011, 20c.

4, [leranoB A.A. KaTanutruueckue rpoiieccel Hedrerepepabotku. YacTs 1. Katamurnueckuii
KpPeKUHT: YueOHo-MeToguueckoe rmocobue. H.Hoeropoa: HHI'Y, 2011, 28c.

5. I'putiun 1.P., [lenanoB A.A. OcHOBHbIe (pu3UUeCKUe CBOMCTBA U XapaKTePUCTUKU He(pTH U
HedTernpoAyKToB: YuebHo-MeToanueckoe nocobue. H.Hosropoa: HHI'Y, 2011, 15c.

6. Konskuna E.B., [TaBnoBckasi M.B. HuskoremmepaTypHbie CBOMCTBAa HePTENIPOAYKTOB: YueOHO-
MeTouueckoe rocobue. H.Hoeropoz: HHI'Y, 2013, u.1, 44c.; u.2, 44 c.

7. Konsikuna E.B., ITaBnoBckass M.B. Ounctka 1 aHa/mi3 He(TernpoAyKToB: Y4ueOHO-MeToAnYeCcKoe
nocobue. H.Hoeropog: HHI'Y, 2013, 44 c.

8. Craxu C.A., KonsikvnHa E.B., I'pumuun U.[1. Onpegenenue (GpakLjMOHHOIO COCTaBa
HedTenpoaykroB. H.Hoeropog. N3-so HHI'Y. 2022. — 41 c.

9. KonsikuHa E.B., 3umnza A.M. TemnepaTypa BCIIBILIKY U BOCIIJIaMeHeHUs1 He(hTenpoyKTOB: pacyeT
u onpefenenue. 1M3-so HHI'Y. 2023. - 32 c.

10. KusizeBa H.A., KonsikuHa E.B. Ounictka HepTernpo/[yKTOB OT apOMaTUUeCKUX YT/IeBOA0PO/OB
apcop6umeti. H.Hoeropog,. M3-8o HHI'Y. 2023. — 23 c.

5. @®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTalli Mo JUCIUIIHHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OI€HKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (oueHOUYHOe cpeAcTBO - KoHTpo/ibHass padora) /I OLEHKH
copmupoBanHocTu KomnereHuu OITK-1:



v

5.1.2

. Knaccuduxkauus Hedeli 110 cofiep)kaHUIO CepPhI.

OcHoBHbIe (hr3MUeCKUe U FKCIUTyaTallMOHHbIE XapaKTePUCTUKU He(TerpOIyKTOB.

OkwucsieHre yTJieBOZOPO/IOB B ABUraTe/IsIX BHYTPEHHET 0 cropanusi. [leToHalysi U COBPeMeHHbIe
TIpe/ICTaB/IeHUs O ee MpHUpo/ie. JleToHAIIMOHHAS CTOMKOCTD TOTIMB. OKTaHOBbIE YMC/Ia U METOZBI UX
ornpejiesieHNst. AHTU/IETOHATOPbI ¥ MEXaHW3M UX BIIUSTHUS.

Pexktudukaiys Hegtu. UHAWBYUya/IbHBIN CcOCTaB (pakiuii HeTU ¥ METO/IbI ero UCC/ieJOBaHUs.
Xumnueckuii coctaB HeTy. OCHOBHbIE K/1acChl COeJUHEHUH, BXOASIINX B COCTaB He(TH.

. FETGPOBTOMHLIE COoeaHeHHsA Heq)TI/I. METO,E[LI BbLA€/IEHUA U MEePCIIEeKTHUBLI NCIT0/Ib30BAHUSA

reTepoaToOMHBIX COeUHeHU! HeTH

TunoBble 3afaHusi (oueHoyHoe cpeAcTBO - KoHTpo/sbHasA padoTa) ISl OLEHKH

copmupoBanHocTu KomnereHuu OITK-2:

1.

Nk WwWN

TepMuyeckuii KpeKWHT alKaHOB Ha TIpUMepe JeKaHa.

PaccmoTpuTe TepMydeckue TipeBpallleHus aTIKeHOB Ha IpUMepe MporieHa

Tepmuueckyie TIpeBpallleH s TOJy0/1a B Tporiecce repepadoTKy HeTH

[TepeunciiiTe OCHOBHBIE CTaiUH (3TaITbl) TeTEPOT€HHOI0 KaTaau3a

TuIbl reTeporeHHBIX KaTaln3aTopoB NepepaboTku HedTH

PaccmoTpuTe KaTanuTHueCcKUii KDEKUHT akKaHOB Ha MpUMepe OKTaHa

PaccmoTpuTe nipeBpaltieHust UK/I0aTKaHOB (HadTeHOB) B YCIOBUSIX KaTaTUTHUECKOTO KPeKWHTa Ha
ripyMepe 3THILIMK/IOreKcaHa

8. Paccmorpure cxeMy KaTaJMTUUECKOTO KpeKMHra apoMaTHYeCKUX yreBO0POJ0B Ha IIpUMepe ToJlyosia

. Kakwue mipotjecchl ipeBpaiiieHus yI/1eBoI0pPO/IOB IPOTEKAIOT B X0/Ie KaTATUTHUECKOTO pUhOpMHUHTa?

[TpuBeauTe MPUMepHBIN cOCTaB OeH3MHA KaTaJUTHIeCKOro pu)opMrHra

10.PaccMoTpuTe cxemy KaTaIUTHUYeCcKOro pud)OpMHUHTa Ha IIpUMepe eKaHa

5.1.3

TunoBble 3agaHusa (oueHOYHoe cpeAcTBO - KoHTposibHasA pa0ora) ANA OLEHKH

chopmupoBanHocTu KomnereHiuu OITK-6:

1.

[TpuBeauTe HarboIee MPHEMIIEMYIO C SKOHOMUYECKOW TOUKH 3peHUsi CXeMy CHHTe3a BUHW/IALeTaT C
WCTO/Ib30BaHUEM B KaueCTBe UCXOJHOTO ChIPbsi KAMEHHOTO yTJIsi

. IlpuBeauTe Hanbosee IpHUEMIIEMYIO C SKOHOMUYECKOW TOUKH 3peHUs] CXeMy CHHTe3a MOMITHIeHa C

UCTI0/Ib30BaHUeM B KaueCcTBe UCXOAHOTO ChIPbs HeTh

[TpumepHasi cxemMa TeXHOJIOTHUECKOro Tpoljecca HedTerepepabaThIBaroILero 3aBo/a
[TepcrieKTUBBI TIPOM3BO/ICTBA TOTUIMBA Ha OCHOBe TepepaboTKu 6romacchl. I1epcrieKTHBBI 1
HeZl0CTaTKHU.

AnbTepHaTUBHBIE TOIUIMBA C UCII0/Ib30BaHKEM CITUPTOB

. Ponb HedTH 1 HedTeAOOBIUM B POCCHICKON 95KOHOMHKE

Kpurtepuu oueHnnBanus (oneHoUYHoe cpe/icTBO - KoHTpO/IbHasA padoTa)

OneHka Kpurepuu orjeHuBaHUs

TIPEBOCXOHO YpoBeHb 3HaHWH B 00beMe, TTPEBBIMIAIOIIEM MPOrPaMMY TTOITOTOBKU

OT/IMYHO

YpoBeHb 3HaHUH B 00bEMe, COOTBETCTBYIOIEM TTPOrpaMMe TO/[TOTOBKH, 6e3
OLINOOK

OYeHb XOPOLIO

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homny1ieHo HEeCKOMBLKO HeCyIeCTBEHHbIX OMMO0K

XOpOILO YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOL|EM TIPOTPaMMe TIOATOTOBKH.




OueHka Kpurtepuu oLieHUBaHUs

ITomy1iieHo HeCKObKO HerpyObIX OIHUO0K

YA0BJIeTBOPUTENBHO MuHUMaBHO IOy CTUMBIN YPOBeHb 3HaHWH. [lomyIilieH0 MHOTO HerpyOBiX OLMOKy

Hey/IOBJIETBOPUTE/IBHO Y POBeHb 3HAHWH HIKE MUHHMAJIbHBIX TpeboBaHui. Vimen MecTo rpy06bie OmIMOKH

OTCyTCTBI/Ie 3HaHUI T€OpeTHUUYeCKOro MmaTtepuasida. HeBo3M0)XHOCTB OLIeEHUTb
I1JI0X0 o
TMOJIHOTY 3HAHWU BC/1€ACTBHE OTKA3a O6y‘—IaI-OH_IEFOCH OT OTBeTa

5.1.4 TunoBsble 3aaHus (OLeHOYHOE CpPeACTBO - OTUeT Mo JIa00paTOPHBLIM PadoTaM) /I OLEHKH
copmupoBanHocTu KomnereHiuu OITK-6:

1. IlpuBeauTe Harbosee pHUEM/IEMYIO C 5JKOHOMUYECKOW TOUKH 3peHusi CXeMy CHHTe3a BUHM/IALeTaT C
WCTO/Ib30BaHNEM B KaueCTBe MCXOJHOTO ChIpbsi KAMEHHOTO yTJIsi

2. TlpuBesuTte HauboJsiee MpreM/IEMYIO C 5KOHOMHUUECKOM TOUKU 3peHHsI CXeMy CHHTe3a TOJIM3TH/IeHa C

WCII0/Ib30BaHUEM B KaueCTBe UCXOAHOTO ChIPbs HedTh

[TpumepHas cxema TeXHOJIOTMYeCKOro Ipoliecca HedTernepepabarbiBatoliiero 3aBojia

W

IMTepcnieKTHUBBI TPOU3BO/ICTBA TOT/IMBA HAa OCHOBE repepaboTKy GroMacchl. ITepcrekTuBhI U
He/I0CTaTKH.

AnbTepHaTHBHBIE TOTUIMBA C UCITO/Ib30BAHHUEM CITUPTOB

Posnb Hed T 1 HedTe0OBIUN B POCCUNMCKOM IKOHOMUKE

KpymHetiiiie MUpoBble He)TeXUMUUECKHe KOMITaHUH

KpymHetinve HedTemobbBaroIye U HedTenepepadaThiBarolie KOMNaHuU Poccun

N

Kpurepuu oneHuBanus (orjeHoOYHOe cpeAcTBO - OTUeT 1o J1aGopaTopHBIM paboTam)

OneHka Kpurepuu orjeHrBaHUS

CopeprkaHue U oopMiIeHHE OTYeTa MOTHOCThI0 COOTBETCTBYET TpeOOBaHUSIM, YKa3aHHBIM BbILLIE
3auTeHO
TpeboBaHUSIM

He 3aureHO0 He BbINOJIHEH XOTs ObI OJWH ITYHKT U3 TPE6OBaHI/If/'I, npeabsB/AdeMbIX K OCI)OPMJ'IEHI/I}O oT4yeTa

5.2. OnucaHue MIKaJI OIeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXyTOUYHOMH
arrecranyy

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETEeHI[UI

Yposen
b

chopmu Hey/0BJIETBOP | Y/JOBJIETBO OYeHb
IJIOXO X0poiio OT/INYHO NPeBOCX0/{HO
POBaHH HUTEe/IbHO PHTe/IbHO X0poIio
0CTH
KOMITIeT
eHIUIH
(uHANK
aTopa
JIOCTHIK
eHus
KOMIIeT

He 3a4YTeHO 3a4YTeHO




2N
) YpoBeHb
OtcyTcTBUE YpoBeHb .
o . 3HaHW B
3HaHUH MuHuManbH | 3HaHUH B obneMe YpoBeHb
TEOpPeTHYECKOr0 0 obbewme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. . JIONyCTUMBI | COOTBETCTBY obneme, .
3HaHUI HIDKe o I0IL[EM 3HaHWH B
HeB03MO>XXHOCTb 1 ypoBeHb I0IL[EM COOTBETCTB
MMHHUMa/bHBIX o rporpamme obbeme,
3HaHWS | OL|EHHUTH MOJIHOTY o 3HAHWH. rporpamme ylolem
N TpeboBaHMIA. TIO/ITOTOBKH TIPEBBIILIAOLLE
3HAHUN [JomnyiieHo | MOATOTOBKU rporpamMme
Nwmenu mecto . Jomny1iieHo M IIpOrpammy
BCJIe/ICTBUE MHOT0 . HonyiieHo MO/ITOTOBK
rpyObie OIUOKH HECKOJIbKO TOATOTOBKH.
OTKaza HerpyObIx HECKOJIbKO u. Ommbok
HecyIecTBe
obyuatorjerocsi ot oboK Herpy06bIx HHEIX HeT.
oTBeTa ormuboK
omboK
IIpogemoHc
TPHPOBaHBI
[Ipomemonc PHp
[IpogemoHc | Bce
ITpofieMOHC | TPHUpPOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCe YMEHUSsL. IIpogemoHcTp
OCHOBHBbIE OCHOBHBbIe
OrcyTcTBHE OCHOBHEIE PelieHsI HPOBAHbI BCE
ITpu pereHnH yMeHUsl. YMeHWUsI.
MHHHUMAJTbHBIX YMeHHSI. BCE OCHOBHEbIE
o CTaH/apTHBIX Perenst Peens! Bce
YMEeHHH. PelleHel Bce | OCHOBHbIE YMeHUsI.
3a/jau He THUIIOBbIE OCHOBHBbIe
HeB0O3MOXXHOCTb OCHOBHBIe 3a/jaum C PeliieHb! Bce
TIPOAEMOHCTPHP | 3aJauu C 3a/jauu C
OL|eHUTh Halnuue 3a/jauy. OT/le/IbHBIM | OCHOBHbIE
Ywmenus N OBaHbI HerpyObIMH | HerpyObIMu
yMeHHH BrInosHeHsl | u 3a/lauM.
OCHOBHEBIE ommbKaMu. | oummbkamu.
BCJIEICTBHE BCe 33/]aHUsl | HecyllecTB | BbimosiHeHsb!
yMmeHus. Vimenu | BeinosnHeHsl | BbinosHeHbl
OTKaza B TOJIHOM €HHBIMHU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a/]aHUs
obyuarorierocs ot obbeme, HO | HegoueTam | TOJTHOM
omubKu 3a/laHust, HO | B IIOJIHOM
oTBeTa HEeKOTOphle | U, obbeme Ge3
He B obbemMe, HO
c BBITIOJIHEH | HEZI0YeTOB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obnveme d
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obBeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHWMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPHPOBaHBI TPHPOBaHBI
bl HAbOp TPHUPOBaHBI TTpoieMOHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKU NIPU npH .
JUist HaBBbIKU NIPU TBOPUYECKUN
OL|eHHUTh HalMuKe | TPOJEMOHCTPUD peleHrn peleHnH
Hagblku pelLeHyst pelueHnn TOAIXO[, K
HABBIKOB OBaHbI 6a30BbIe CTaHAApPTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 337124 C HBIX 3a/1au
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM oruboK 1 X 33714
obyuatorjerocst OT | OMHOKK u oLIMOOK U
u HeJIoueToB
oTBeTa HeJjoueTaMu HeJloueToB
HeJloueTaMu
IITkasia oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
OneHka YPpoBeHb MOArOTOBKH
3auTeHo TPEBOCXO/{HO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
MUCLIMIUTMHA, COpPMHPOBaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HAHWs, YMEHHUs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT0 TIPOrpaMMoi
OT/INYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JMCLIMIIIAHA, CHOPMHUPOBaHBI HAa YPOBHE He HIXKE «OT/IUYHO».
OYeHb XOpOLI0 Bce KommereHUMM (4acTM KOMIIeTeHLMH), Ha (OPMHpDOBaHME KOTOPBIX Harpae/eHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLIO»
XOpOILOo Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
[MCLIUIJIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
yAOBJeTBOpHUTE/Ib | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMe KOTOPbIX HarpaB/ieHa
HO [UMCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl




0JiHa KOMIleTeHL{usi ChOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEbHO»

Hey/oB/eTBopuTe | X0Ts Obl OHa KOMIIeTeHLMsE CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0ZJHA KOMIIETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOX0»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe /il OLEHKH
pe3y/ibTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX
OIleHUBaHMSI:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBanHocTa KomnereHnuu OIMTK-1

[TepeurcivTe POAYKTHI, KOTOPbIe OTHOCSATCS K TIPOAYKTaM IMePBUYHOM repepaboTKu HeTH?
PaccmoTtpuTe knaccudukaiyio HedTH 10 COAEPKaHUIO Cephl (Cepocoep Kalliux CoeTUHeHH )
PaccmoTpuTe KnaccuduKaruo HeTH 10 Coiep>KaHnio 6a30BBIX Macest

Tunb! KaccupuKamy HedTH 110 COiepXKaHUFo MapadyHOB

Knaccudukarms HedTelt 1o miIoTHOCTA

Xumnueckast Knaccudukauys HedTeit

OxapakTepr3yiTe XUMUUeCKUe CBOHCTBAa MepKalTaHOB, BXOSAIIUX B COCTaB HePTU

Kakue cepycojiep>kariye coeJuHeHHs] HauboJiee yacTo BXOZST B COCTaB HepTu?
OxapakTepu3yiTe CBONCTBA Cy/Ib(OU/I0B, BXOAAIIUX B COCTaB He(TH

MeTo/ibl OUMCTKY HepTH OT CepPhI U CEPOCOEPIKAIINX TTPOAYKTOB

A3oTcozepsKalljue coeHeHUs], BXOAAIIEe B COCTaB HepTH

Krnaccudmukanys cMonrcTo-acanbTeHOBBIX BeIleCTB, BXOASIINX B COCTaB HehTH
PaccmoTpute ankunvpoBadue OyTaHa 6yTeHOM B MTPUCYTCTBUM KUC/IOTHBIX KaTalTH3aTOPOB
[MTonumepu3aLyist aKeHOB Kak Criocob mostyyeHust mommepOeH3rHa

Yo Takoe nommmepbeH3uH? [IpuBeTe ONTHMa/IbHBIE YCIOBUSI IPOBE/EHHs TIPOLIeCca MoTyyeHH st
nosiMMepOeH3uHa

IIpuBeauTe MpUMep peakLUK MeTaTe3uca ¢ yyacTvieM 1-¢peHun-2-3TunsTeHa. PaccMoTpuTe BepOSITHBIN
MeXaHH3M 3TOM peakLun

[TpuBeyTe IpUMep peakLy MeTaTe3uca C PAaCKPhITHEM LIMKJIa



[TpuBeauTe MIpUMep peakijuu MeTaTe3uca C 3aKpPhITHEM L[UK/Ia

[IpuBenriTEe OCHOBHBIE KaTaM3aTOPhI, UCIIO/Ib3yeMble B PeaklUsX MeTaTe3rnca
Ocob6eHHOCTH peakiiii MeTaTe3nca € yuacTHeM (yHKI[MOHA/TbHBIX TIPOU3BOHBIX aJIKEHOB
PaccMoTpuTe 0COOEHHOCTH peaklii MeTaTe3nca C y4aCTHeM COTIPSDKeHHBIX JUEeHOB

5.3.2 TumnoBble 3afaHusA (oneHOUHOe cpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISE OLEHKH
chopmupoBanHocTa KomnereHuu OIMTK-2

XuMrUeckuit (371IeMeHTHBIN) cocTaB HepTH

Kakwue kiaccel yryieBoIoOpOZioB BXOJAT B COCTaB He(hTH

OxapakTepusyiTe COCTaB HU3KOMOJIEKY/ISIpPHOM YacTh He(TH

OxapakTepu3yiiTe COCTaB BLICOKOMOJIEKY/IIPHOM YacTH He(pTH

PaccmMoTpuTe XUZKWe YrieBOA0pO/Ibl, BXOSIINE B COCTaB HePTU

[TapaduHb U Llepe3uHbI Kak TBep/ble YI/IeBOA0PObl, BXOIIINMe B COCTaB He(TH

[TpuBeauTe cocTaB ra3000pa3HbIX YI/IEBOAOPO/bI, BXOASIIUX B COCTaB He(TH U MPUPOAHOTO Ta3a
OxapakTepu3yiiTe HadTeHbI (LIMK/I0aTKaHbl), BXOZSIIIME B COCTaB He(pTH

Kakue coepriHeHHs1 Ha3bIBalOTCS «IIOMYTHBIMU razaMu»? OxapakTepr3ynTe UX COCTaB

Kakue apomatrueckue yrieBoZ0po/ibl yallle BCero BXOJAT B COCTaB HEPTHU?

[IpuBenuTe prMep YIieBOJOPO/OB CMELLIAaHHOTO CTPOEHUS], BXOSIIUX B COCTaB HeQTH
OxapakTepusyiTe KUCI0POCO/eprKallue CoeJMHeHNs], BXOJSIIUe B COCTaB HeTU, U METO/bl
OUMCTKH OT HUX HedTH

Kakue coepriHeHHs1 OTHOCSTCSI K HAQTEHOBBIM KHCI0TaM? Kakoe nmpakThyeckoe 3HaueHue U
MpUMEHEHHe OHU UMEIOT?

MuHepanbHble KOMIIOHEHThI He)TH

[aiiTe KpaTKyr0 XapaKTePUCTUKY METO/I0OB BTOPUYHOM repepaboTKu HeTH

PaccmoTpuTe TepMUUeCKUid KDEKUHT YI/IeBOAOPO/OB Ha MpUMepe OKTaHa

PaccmoTpuTe TepMUUeCKUid KDeKUHT YT/IeBOZOPO/IOB Ha IpUMepe HOHaHa

PaccmoTpuTe TepMUUeCKUil KDEKUHT YT/IeBOAOPO/OB Ha TIpUMepe rerraHa

PaccmoTpuTe TepMUUeCKUii KDeKUHT YT/IeBOZ0PO/IOB Ha MpUMepe JeKaHa

PaccmoTpuTe TepMUuecKyie TipeBpallieHUsi aTKeHOB Ha MpuMepe TporieHa

PaccmoTpuTe TepMuueckue npeBpaleHus alKeHOB Ha TIpUMepe 3TH/ieHa

PaccmoTpuTe TepMUuecKuie TipeBpalljeHus alleTrh/eHa B YC/IOBUSIX TEPMUUECKOT0 KpeKUHTa
PaccmoTpuTe TepMUuecKye TipeBpallieHusi MeTU/alleTh/ieHa B YCI0BUSX TePMUUeCKOro KpeKUHTa
TepMuueckre npeBpallieHys AUeHOB Ha MpuMepe OyTajirieHa

PaccmMoTpuTe TepMUUeCKU KpeKUHT Ha)TeHOB Ha MprMepe LIMK/IOTeKCcaHa

PaccmoTpuTe TepMUUeCKUi KpeKUHT Ha)TeHOB Ha MprMepe LUK/IOTIeHTaHa

PaccMoTpuTe TepMUUeCKU KpeKUHT bGeH30/1a

Tepmuueckye rpeBpalieHus TOJyoJ1a B TipoLiecce riepepaboTky HeTH

PaccmoTpuTe TepMuUeckue TpeBpall[eHus TIOUSIepHBIX YTIIeBOAOPO/IOB Ha IpuMepe HadTalirvHa
PaccmoTtpuTe TepMuUecKye TIpeBpalljeHus TIoUsIePHBIX YT/IeBOAOPO/OB Ha TIpUMepe aHTpaljeHa
Kakue mpoiieccbl OTHOCATCS K TpoLieccaM KaTaluTHuecKo repepaboTku HeTu?

[TepeuriciTe OCHOBHBIE CTaZMU (3Tarbl) FeTEPOreHHOr0 KaTairs3a

TurbI reTeporeHHbIX KaTa/lM3aTOPOB TiepepaboTKu HeTu

Karamutrueckue sifibl 1 MeTOZbI 00pPbOBI C HUMH



PaccmoTpuTe KaTaMTHYeCKUM KPEKUHT a/IKaHOB Ha MpUMepe rekcaHa

PaccmoTpuTe KaTanuTUUYeCKUi KDEKUHT alKaHOB Ha TIpUMepe renraHa

PaccmoTpuTe KaTanuTHYeCKUl KPeKUHT aIKaHOB Ha ITpUMepe OKTaHa

PaccmoTpuTe KaTamuTHYeCKUi KPeKUHT aJIKaHOB Ha ITpUMepe JieKaHa

PaccmotpuTe npeBpallleHus LIMK/10a/1KaHOB (Ha(pTeHOB) B YC/IOBUSIX KaTaIUTUUECKOr0 KpeKHHra Ha
NprMepe NPONWILMK/IOreKcaHa

PaccmotpuTe npeBpalileHus LIMK/I0a/1KaHOB (Ha(pTeHOB) B YC/IOBUSIX KaTaTUTUUECKOr0 KpeKHHra Ha
npYMepe STU/ILIMK/IOreKcaHa

PaccMoTpuTe KaTamuTU4YeCKHii KDEKUHT ajlKeHOB Ha rpuMepe OyTeHa- 1

PaccmoTtpuTe KaTanuTHYeCKUl KPEeKUHT aJIKeHOB Ha IpUMepe MeHTeHa- 1

PaccmoTpuTe KaTanuTHYeCKUd KPEKUHT aJIKeHOB Ha MpuMepe rekceHa-1

PaccMoTpurTe KaTaMTHYeCKUM KPEKUHT alKeHOB Ha IprMepe 1300y TuieHa

PaccMmoTpuTe cxeMy KaTalUTAYeCKOTO KPeKWHIa apoMaTUYeCKUX YI/IeBOOPO/I0B Ha IpuMepe
TOJIyOJ1a

PaccMoTpuTe cxeMy KaTalMTHYeCKOTro KPeKWHIa apoMaTh4YeCcKUX YI/IeBOJ0PO/i0B Ha IpUMepe opmo-
KCHJI0JIa

[IpuBesnTe OCHOBHBIE KaTaaIM3aTOPbl KDEKUHTa YIJIEBOJ0PO0B

[aiiTe oripefiesieHre KaTaluTUUeCKOro pugopmuHra. Kakve KaTaamu3aTopbl UCIIOJIb3YOTCS /1S ero
rpoBezieHus?

Kakue nipotieccel nipeBpalljeHUs yreBoA0pO0B MPOTEKAa0T B X0/ie KaTalIuTUueckoro pudopmuHra?
[TpuBeuTe IPUMEPHBIA COCTaB OeH3WHA KaTaTMTUUYeCKOrO pUpOpMUHTa

PaccMoTpuTe cxeMy KaTalUTHYeCKOro pudopMUHTa Ha rpuMepe 3-MeTU/IreKcaHa

PaccmoTtpuTe cxemy KaTaJMTUUeCKOTrO pUu()OpMUHTa Ha IpuMepe 3-MeTH/renTaHa

PaccmoTtpuTe cxemy KaTaJMTUUeCKOro pu()opMHUHra Ha rnpumepe 2,3-AUMeTU/IrenTaHa
PaccmoTtpuTe cxeMy KaTaJMTUUeCKOrO PUQOPMHUHTa Ha pUMepe JieKaHa

[aiiTe onpefieneHre TpoKpeKrHra. PaccMoTprTe NpoAyKThI THAPOKPEKHHIa alkaHOB Ha IpUMepe
reKcaHa

OnTrMasnbHble yC/I0BUs IPOBe/leHuUs THAPOKPeKHHra. PaccMOTpUTe NPOAYKThI THAPOKPEKHUHIa
aJIKaHOB Ha NpyMepe renTaHa

[atite orpefenieHre BUCOpEKMHIa. YKa)KUTe OCHOBHOE ChIpbe JI/Isl €T0 MPOoBe/ieHNs] U I/IaBHbIe
NIPOZIYKTHI IpoLiecca.

PaccmotpuTe KatanuTuueckuii pudOopMUHT HapTEHOB Ha MprUMepe MeTU/ILUK/IoreKcaHa
PaccmotpuTe KatanuTtryeckuid pru)OpMUHT apOMaTUUeCKHX yrjeBoJ0pOZ0B Ha IIpUMepe ToJIyos1a
PaccmoTtpuTe KaTanuTHyecKuid pu)OpMUHT apOMaTHYeCKUX YIJ1eBOJOPO/JOB Ha IpUMepe
TponuI0eH30/1a

PaccmoTpuTe KaTauTUUeCKU pUGOPMUHT apOMaTHUeCcKuX yrieBoJ0po/0oB Ha nprumepe 1,2-
JTUMEeTH/IOeH30/1a

PaccMOTpUTe «MeXaHU3M» PeakI[uy rUIpoOPMUIMPOBAHUS C UCITO/Ib30BaHUEM OKTaKapOOHM/Ia
KobasibTa Kak KaTaam3aTropa

PaccMoTpuTe BO3MOXKHBIE «MeXaHU3MbI» (CXeMbl) CUHTe3a MeTaHoJIa 1o peakiuu ®uiepa-Tporiia
PaccmoTpuTe 0CHOBHBIE CIIOCOOBI TIepepaboTKy MeTaHosIa B hopMastbierif

[IpuBenuTe cxeMy KaTaTUTHYECKOrO CHHTe3a aljeTalbJernja u3 sTujaeHa

PaccmoTtpuTe crHTe3 yKCYyCHOM KMC/IOTBI HA OCHOBe MeTaHou1a. IIprBejTe BepOSTHBIA MeXaHU3M
(cxeMy) peakuu

5.3.3 TunoBbie 3apaHusa (oreHOUHOe CpeACcTBO - KOHTpoO/IbHbIE BOMPOCHI) A/ OLEHKH
chopmupoBanHocTH KommnereHnuu OITK-6



OcHOBHBIe [JOKa3aTe/bCTBa OMOTEeHHOM TeOpUH MPOMCXOKAEeHUs HeTH

AOuoreHHast Teopus MPOUCXOKAEHUS He(DTU U ee CTOPOHHUKHU

Barnsael U.M.T'yokuHa 1 B./1.BepHa/icKOro Ha MPOUCXO0XKAeHHe HedTH ¥ KPYyroBOPOT YIJiepo/ia B IpUpojie
Yro Takoe npoijecc obecconmBanys He)TH U KaK OH TIPOXOJUT?

PaccmoTpuTe cTpoeHve M IPUHIAT AeUCTBUS PeKTU(PUKAITMOHHON KOJIOHHBI

CraHLeBbIH ra3 ¥ MepcreKTUBbI ero MpUMeHeHHs

CnanuieBast He()Thb U MePCIIeKTHUBLI ee UCTIOMb30BaHUs

Knaccudukarnms nedreit, npeanoxentas ['posHUU wedTr

ITpuBeauTE OCHOBHBIE MApPKKU aBTOMOOWIEHOTO O€H3MHa, BhITyCcKaeMoro B Poccun

UTo Takoe Au3eabHOe TOMUBO? Turbl Au3enbHbIX TOMIKB. LleTaHOBOE UMC/IO

Knaccudmkauys HeTSHBIX Macesn

THUIbI KOHCUCTEHTHBIX CMa30K

Kakue HedTernposyKTel OTHOCATCS K OuTymMam? Turiel OUTyMOB

OxapakTepur3yiTe ONTUMa/bHbIe YCIOBUS TIPOBeeHUsT KaTaTUTUYeCcKOro prudopMuHra

THIbI KaTajM3aTOPOB U30MEpPHU3alvU, UCIO/Ib3YEeMbBIX B YCIOBUSAX TIPOMBIIUIEHHOM repepaboTKu HehTH
Cxema peakIy N30MepH3alliH alKaHOB B MPUCYTCTBUY OM(YHKIMOHA/TBHBIX KaTa/TM3aTOPOB
MerTare3ucHasi TOIMMepHU3aLust

PaccmoTtpuTe peakiuio MeTaTe3uca (C MeXaHM3MOM) Ha TIpUMepe MeTH/I3THIaLeThIeHa

PaccmoTpuTe peakiyio MeTaresuca (C MeXaHM3MOM) Ha rpuMepe 3TuideHualteTHieHa

PaccmoTpurte peakiyio MeTaTe3uca (C MexaHU3MOM) Ha TIpUMepe TMeHTafueHa-1,4

PaccMmoTpuTe peakiyio MeTaTesunca (C MeXaHM3MOM) Ha NTpUMepe METHJIEHITUK/I00yTaHa

PaccMoTpuTe peakiuio MeTaTe3uca Ha rpruMepe (C MexaHu3MOM) MeTH/IheHUIITHIeHa

OcobeHHOCTH MeTaTe3uca (HYHKIMOHATBHBIX TPOU3BOJHBIX 0/1e(pUHOB

Paborsi IIloBeHa, I'pabca u IlIpoka B o6s1acTi MeTaTe3nca

ITpueezete 001yI0 cxemy peakiuu Puiiepa-Tpomiia. Kakue peakijuu UCIIOJb3YOTCS [/ ee TIPOBeIeHUs ?

HPI/IBE,HI/ITG OCHOBHBIE CII0COOBI MOJIydeHHs CUHTe3-T'da3a B IPOMBIIIJIEHHOCTH



PaccMoTtpuTe KapOuaHbIM MexaHu3M peakuyu duiepa-Tpomia

PaccmoTpuTe THAPOKCHKAapOeHOBBIN MexaHu3M peakipu Puiiiepa-Tporiiiia

PaCCMOTpI/ITe MeXdHHW3M peaKliM BHeJpEeHUA B CUHTE3€e CDHmepa—Tponma

Paccmotpute cuHTe3 GyTaHasist Mo peakiyy ruipohOpMITUPOBAHUS

MeTaHOJ1 KaK a/lbTePHAaTHBHBIN SHEPrOHOCUTETh: TiepepaboTKa B >KU/IKOe TOTI/IMBO

ATaHoJI ¥ OMOTOIIMBO KaK A/IbTEPHATHUBA Heq)THH])IM yriiesoaopojamMm

ITpuBeauTe Hanbo/ee MPOMBIIIIZIEHHO 3HAUHMMBIE MTPOLIeCChl OKUCIEHUS STH/IeHA. YKaKUTe YCIOBUS UX
npoTekanusi. Bakep — nporecc.

PaccMoTpuTe peakiuio OKuc/aeHus: OyTeHa-2 B Ma/leMHOBBIN aHTUJPUT

[TpuBeuTe Harboee MprUeMIeEMYIO C SKOHOMUYECKOW TOUKH 3peHHs CXeMy CHHTe3a BUHU/IALeTaT C
WICTIO/Tb30BaHUEM B KaueCTBe MCXOJHOTO ChIpbs KAMEHHOTO YTJIst

[TepcrniekTHBBI pa3BUTHA XUMUHK HeTH U HepTexuMuueckoit orpaciu Poccuu

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONIPOCHI)

OneHka Kpurtepuu orjeHMBaHUS
Bce kommeTeH1[uM (4acTH KOMIIeTeHIUI), Ha (hopMHUpOBaHKe KOTOPBLIX HarpaB/ieHa
TPEBOCXO/THO
P JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKe «TIPeBOCXOZHO»
Bce komrereHiuy (4acTv KOMITeTeHIM), Ha pOpMHUPOBaHMe KOTOPLIX HarlpaB/ieHa
OT/IMYHO JVICLITITAHA, COPMUPOBAHBI Ha YPOBHE He HIDKE «OTIMUHO», TP 3TOM XOTSI ObI

OJHa KOMIIeTeHIHA CCbOpMI/IPOBaHa Ha YPOBHE «OT/IUYHO»

OYeHb XOPOLIO

Bce kommeTeHI[uM (4acTH KOMIIeTEHIH), Ha (hOPMHUPOBaHKe KOTOPBLIX HarpaBjieHa
JUCLIMIUIMHA, COPMHPOBAHLI HAa YPOBHE HE HIDKE «0UeHb XOPOILO», TIPU 3TOM
X0Ts ObI 0/JHa KOMIIeTeHIMsI COpMHUPOBaHa Ha YPOBHE «0UeHb XOPOLIO»

XOPOIIIO

Bce xommeTeHI[uM (4aCTH KOMIIETEHIWH), Ha (HOPMHUPOBaHKEe KOTOPHLIX HarpaBjieHa
UCLIMTUIMHA, COPMUPOBAHBI HAa YPOBHE HE HIDKE «XOPOIIO», TIPU ITOM XOTs Obl
0/THa KOMITeTeHIs CHOPMHPOBaHa Ha YPOBHE «XOPOIIIO»

YAOBJ/IETBOPUTE/IBHO

Bce xomnieTeH1[UM (4aCcTH KOMIIeTeHIUI), Ha OpMHpPOBaHUe KOTOPBIX HarlpaB/ieHa
IUCIUITNHA, CHOPMUPOBAHBI HAa YPOBHE He HIKe «Y/JOBJIETBOPUTEHLHO», TIPU
3TOM XOTsi OBl OZJHa KOMITIeTeHL[|si cChOpMHUPOBaHa Ha YPOBHe
«yI0BJIETBOPUTETHHO»

Hey/10B/IETBOPUTEJTHHO

XoTs ObI 0/fHa KOMITeTeHLMsI COPMUPOBaHa Ha YPOBHE «HEY/I0BJIETBOPUTETHHOY,
HU OJJHa U3 KOMIleTeHLIU! He chopMUpOBaHa Ha YPOBHE «ILJIOX0»

I1JI0X0

Xots 661 0/fHa KOMITeTeHLUsI CHOPMHUPOBaHA Ha YPOBHE «TIOX0»




OueHka Kpurtepuu oLieHUBaHUs

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. Ps6oB Baagumup ImutpueBuu. Xumus HeTH ¥ ra3a : yue6HUK / Poc. roc. yH-T Heptu U Ta3a um. U.
M. I'ybkuHa. - N3a. 2-e, ucnp. u jor. - M. : Texuuka : TYMA I'PYTIII, 2004. - 288 c. - ISBN 5-93969-
023-8 : 516.50., 29 3Kk3.

2. Psa6or Bnagumup [ImutpreBud. XumMus HeTH U rasa : yue0. mocobue Jjisi CTyIeHTOB BY30B,
00yuaroIUXCs TI0 HarpaB/IeHUTO TIOATOT. AUTIOMUP. crieijanuctoB 130500 "Hedreraszosoe aeno". -
W3p. 2-e, ucrip. u gor. - M. : ®opym : UHOPA-M, 2014. - 336 c. - (Briciiee obpazoBanue). - ISBN 978-
5-8199-0567-8 (N[, "dopym") : 389.90., 50 3k3.

3. Beno3epora O. B. Xumus Hed T 1 rasa : yue6Hoe rocobue / benozeposa O. B. - UpkyTck : UPHUTY,
2019. - 126 c. - Kuaura u3 koyekun UPHUTY - MakeHepHO-TexHUUeckue Hayku. - ISBN 978-5-8038-
1416-0., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=801069&idb=0.

4. BepxxnunHckas CBeT/iaHa BinaguvuypoBHa. Xvumus v TexHosiorust Hedtu v rasa : YuebHoe mocobue /
Poccniickui XMUMMKO-TeXHO/IOTMYeCKUU yHuBepcuTeT uMm. [1.V1. MeHpeneesa. - 3. - Mocksa :
N3natensctBo "®@OPYM", 2022. - 416 c. - CpesHee npodeccruoHanbHoe obpa3oBanue. - ISBN 978-5-
00091-512-7. - ISBN 978-5-16-102368-6. - ISBN 978-5-16-013576-2.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=792259&idb=0.

5. JusipoB Y. H. Xumust HehTH: pyKOBO/ICTBO K MPAKTUUECKUM U 1ab0paToOpHbIM 3aHATHsM / J{usipoB .
H., Xamupgymnvn P. @., Conogosa H. JI. - 2-e u3g. - Kazaus : KHUTY, 2013. - 464 c. - Knura u3
koiekuyu KHUTY - Xumus. - ISBN 978-5-7882-1430-6., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=825583&idb=0.

[lononHuTebHas MUTEpaTypa:

1. I'pun U. U. KaTtanm3 B HedTexrmuueckom cuHTe3e : yueb. mocobue / I'pun U. U.,baxxanBanss J1.
N.,Kanyctun P. B. - Hwxkuuit Hosropog : HI'TY um. P. E. AnekceeBa, 2021. - 122 c. - Knura u3
kosteku HI'TY um. P. E. Anekceea - Xumus. - ISBN 978-5-502-01490-8.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=865021&idb=0.

2. TynukuH E. U. Obuias Hedrexumus : yueOHOe rocobue ass cro / Tynukue E. U. - 2-e u3g., cTep. -
Cankr-ITetepOypr : Jlanb, 2022. - 320 c. - Kaura u3 kosuiekiuu Jladb - Xumusi. - ISBN 978-5-8114-
9996-0., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=881129&idb=0.

3. Korosa H. B. IlpuknagHas Hedgrexumus / Korosa H. B., )Kypasnésa M. B., Calipyrarnos M. H. -
Kazanb : KHUTY, 2011. - 125 c. - Kaura u3 kosuekuuu KHUTY - Xumus.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=825228&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJlePyKaHUEM IMCIATUIAHBI):

1. AHanuTHUeCKHe CTaThW O COBPEMEHHOM COCTOSTHUM OT€UeCTBEHHOM U 3apy0e>KHOU HehTeXUMHUU
1 0CHOBax HedTernepepabOTKH [ D1eKTpOHHBIN pecypc]: http:// www.newchemistry.ru



2. Cratbu B ["'opHOU 3HIMK/IONIeANM [ DeKTPOHHBIN pecypc]:
http://www.mining-enc.ru/n/neftepererabatyvayuschij-zavod

3. OrmucaHre OCHOBHBIX TPOL[eCCOB HepTeriepepaboTKU [D1eKTPOHHBIN pecypc]:
http://chemistry.narod.ru/razdeli/neftechemistry/neftechemistry.htm.

4. CraTbu Ha He(TSHYIO TEMATHKY B OTKPBITOM 3/IeKTPOHHOM SHIMK/IONeuK Bukureayst
[DnekTpoHHbIM pecypc]: http://ru.wikipedia.org

5. HedTb 1 ra3, Xxumus ¥ MeTO/bI Tlepepab0TKU He(TH B CTaThAX SHIUKIIONeAUN [ DMeKTPOHHbBIN
pecypc]: http://www.bigpi.biysk.ru/encicl/articles/41/1004150/1004150F .htm

6. ’KypHanbl HedTsiHOTO npodusis [SneKTpoHHBIN pecypc]:

http://www.gubkin.ru/links/publication.php

7. KypHan «Mup HedTenpoAyKTOB» [ D/1eKTPOHHBIM pecypc]:
http://www.neftemir.ru/modules/news/index.php

Pexxum poctyna: http://e.Janbook.com/books/element.php.pl1_cid=25&pl1_id=4037.
Pecypc: http://www.lib.unn.ru

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MO/Y /1)

YueOHble ayIUTOPUM [I/isI TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEeHHBbIX 00pa30BaTe/bHON
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpezcTBaMu 00yueHus], CTie{uaTM3UPOBaHHBIM 000pyioBaHueM: JlekioHHbIe aygutopun (308 Kopri.
5, 328 kopr1l1. 2) ocHaileHbl 000pyZIOBaHUEM U TeXHHUUECKUMU CPeJICTBaMH OOYUeHHS: IepeHOCHBIM
MY/JIbTUMEJUMHBIM TIPOEKTOPOM, HOYTOYKOM U BBIXOZIOM B ceTb VIHTepHeT, AOCKOW u MesioM (f1s
pa3bopa yacTHBIX BOTIPOCOB U JieTain3alii TeOPeTUUeCKHUX aclieKTOB AUCLUTUIMHEIL, a TaKKe pelleHUs

MpaKTUUeCKUX 3a7iay).
MaTtepuanbHO-TeXHAUECKOe obecrieueHHe JIEKIIMOHHBIX W CEMWHAPCKUX 3aHSITUM: BH/IEOTIPOEKTOP,
HOYTOYK, TepeHOoCHOU 9KpaH, JIOCKa, Mes u Ip..

[y 0OyuyeHUsi CTy/IeHTOB Ha3BaHHOM AUCLIMIUIMHE WMEIOTCS B HA/MUWU CrieljiajbHble KaOWHeThbI C
HeoOX0/IMMbIM JlabopaTopHbIM 00opyzoBaHueM (aya. 127 u 127a, 5 kopmyc). MarepuanbHO-
TeXHUUecKoe obecrieueHue 1abOpPaTOPHOro MPAaKTUKyMa - JabopaTopust HeTeXMMUYEeCKOro CUHTe3a,
OCHallleHHasi 000py/IoBaHWEM: BBITSDKHBIE IKa(dbI; ITATUBLI C JIAalIKaMHA W KOJbIIAMU; XUMHYecKast
rocyza oO0Ilero W CreLuaJbHOTO Ha3HAUeHHUsl; MarHUTHble W MeXaHWUecKre BepXHelpPUBOZHbIE
MeIIIa/IK¥; CyITWIbHBIN 1Kad; BaKyyMHBIH HAaCcOC; BOJJOCTPYHHBIE HACOCKI; TIPUOOD /IS OTIpe/ie/IeHHsT
TeMIepaTypbl BCITBIIIKYK; [JUCTU/UIATOP; TeXHWYeCKWe W aHaJIMTHUecKue BeChl; TIPUOODPBI IS
OTIpe/ie/IeHUs] TeMITepaTyp I/IaB/IeHUs] M KUMeHUs:; pepakTOMeTp; PTYTHbIe TE€PMOMETpPbI, HabOp
XUMUYECKUX PeaKTHUBOB.

[MTomelijeHyst 7151 CaMOCTOSITeIbHOM paboThl 00yYaroLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3JIEKTPOHHYIO
MH(OpMalMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

ITporpamMmMa coctapsieHa B cootBeTcTBUU ¢ TpeboanusmMu OC HHI'Y 1o HampaBieHHO T0IOTOBKH
04.03.01 - Xumus.

Agstop(b1): ['puttive Jmutpuii @efopoBud, JOKTOP XMMUYECKUX HayK, podeccop.
3aBeayroumii kKadeapoii: I'puiivH Jmutpuii @efopoBud, JOKTOP XMMUUYECKUX HayK.

ITporpamMma oz06peHa Ha 3ace/jlaHHUU MeToAnuecKoi Komuccuu ot 28.09.2023 1., mpoTokos Ne 1.
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