defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kadheapa XumMum 1 XMMUYECKOIA TEXHONOT M

“YTBEPXXOAHKD”
OJEKAH MT®

K.T.H. AHnonsckmin B. B.
r.

PABOYASI [TPOTPAMMA YUYEBHOU JTACITATITAHBI
Teopeanecmde H TEXHOJIOTr'HYeCKHe 0OCHOBbLI He(l)TeXHMH‘leCKlfIX leOHSBOIlCTB

Oo6pasoBaTesnbHas nporpamma; 18.03.02 SHepro- 1 pecypcocbeperaroLme NpoLecchbl B XUMUYECKOW
TEXHONIOrMK, HEPTEXUMUMN U BUOTEXHONOTUK, MPOGPKIL: OCHOBHbIE NPOLLECCHI XUMUYECKMX
MPOWN3BOACTB U XMMMNYECKas KNbepHeTUKa

Kypc: 4, cemecTp : 7
MeXaHVKO-TEXHONOrMYECKWIA (haKybTeT,

CemecTp

No

Bup gesiTenbHOCTU

7

1

Bcero 3a4eTHbIX eAnMHUL,
(KpegmTOB)

Bcero yacoB

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

81

Jlekymu, yac.

36

MpakTnyeckune 3aHATAA, Yac.

36

JabopaTopHble 3aHATKSA, Yac.

13 HUX B aKTUBHOW 1
WHTEPaKTMBHOM hopMe, Yac.

ATTecTauums, yac.

KoHcynbTauum, yac.

10

CamocTosTenbHas paboTa, vac.

63

11

Buabl camocTosTeNbHON paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3, noaroToska K
KOHTPO/bHOW paboTe)

PI'3

12

Bup attectauum

13

Hosocnbupck 2017



Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbiCLLEro obpasoBaHWsA NO HanpasneHnio (cneymnanbHocTK): 18.03.02 SHepro- u
pecypcocbeperaroLme NPoLEeCcChl B XUMUYECKOW TEXHOIOTNW, HEDTEXUMUN 1 BUOTEXHONOTMN

& OC BBefeH B aeinctame npmkasom Ne227 ot 12.03.2015 ., gata ytBepxaeHms: 27.03.2015 .

MecTo AMcuMnAnHBI B CTPYKTYpe y4ebHoro nnaHa: bnok 1, BapuatmsHas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOW MOAENM BbINYCKHMKA MO HaNpaB/eHNIO
(cneymnanbHocTm): 18.03.02 SHepro- 1 pecypcocbeperatoLme NPoLecchl B XMMUYECKO TEXHONOIK,
He(hTeEXMUMN 1 BUOTEXHONOTN

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

XXT, npoTtokon 3acefaHus Kaeapb! Ne2/1 ot 20.06.2017
YTBepX/AeHa Ha COBETE MeXaHNKO-TEXHO/IOMMYECKOro (hakyibTeTa, NnpoTtokon Ne 5 ot 21.06.2017

Mporpammy paspaboTan:
[OLEHT, K.T.H. baHHOB A. T".
3aBepyrownii kageapoii:

A.X.H. YBapoB H. ®.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

JoueHT AnapHes A. U.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @IrOC: 11K.13 roTroBHOCTH H3Y9aTh HAYIHO-TeXHHYECKYI0 HHPOPMALHIO, AHATH3HPOBATH
oTevecTBEHHBII H 3apy0e/KHBIIH ONBIT M0 TeMATHKE UCCIICNOBAHNI; € YaCHU CTLeOYIOuUX Pe3yIbmamos
obyuenusn:

312. 3HAeT OCHOBbI TEXHOOMMW Hanbosee BaXKHbIX MPOAYKTOB HEPTEXMMMYECKOTO CUHTE3A
HedTEXMMMNYECKOT0 CUHTE3a 1 06/1aCTN X NPUMEHEHNS

36. 3HAeT OCHOBHbIE NpuHUUIbI oOpraHn3aln nNpoLeccoB HECpTeXI/IMVII/I

Komnemenyus @I'0C: I1K.15 cnoco6HOCTD INIAHAPOBATH YKCIEPHMEHTATBHBIC HCCTEA0BAHNS, MOIYIATh,
00padaThIBATH N AHAIN3HPOBATH MOJYICHHBIC PE3YIbTATBI; & HACHIU CTIeOVIOUUX PE3YIbHIAn06 00y HeHUA:

y1. yMeeT cOCTaB/Th MaTepuasbHbIe 1 TEMOBbIE GalaHChl MPOLIECCOB HedhTenepepaboTKu U
HehTEXMMMYECKOTO CUHTE3a

Komnemenyus @I'0OC: IIK.16 cioco6HOCT: MOAETHPOBATE YHEPro- H pecypcocieperaomnine mponecchl B
NPOMBIILICHHOCTH; ¢ YaACHU CICOYIOWUX Pe3ybmanoe 00y uenus:

y7. yMeeT NPOBOANTL CPaBHUTE/bHbIV aHaN3 Pa3iMyHbIX BapUaHTOB OCYLLIECTBNIEHNS TEXHOMOMMYECKNX
MPOLIECCOB HehTenepepaboTKN U HE(hTEXMMMYECKOTO CUHTE3a 1 MOTMBMPOBAHHO BbIOMpaTb Hambonee
ONTUMa/IbHbIN

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMNHbI

Tabnuua 2.1
PesynbTaTbl M3yuYeHUs AUCLMNINHBLI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUN

TeopeTunyecKne N TeXHONOTMYECKMNE OCHOBbI He(*)TeXVIMVI‘-IeCKVIX npon3BoacTB

MK.13.36 3HAaeT OCHOBHbIE NPUHLMMbI OpraHu3aymm NpoLEeccoB HepTEXUMUN

1.0 medrenepepaboTke 1 HEYTEXUMIIECKOM CHHTE3E, TCH/ICHIAX UX PasBUTISL B | flekumu; MpakTUYeCKMe 3aHATUS;
Poccun n 06 060py10BaHAH IS OCYIIECTBICHMS 3THUX IIPOIIECCOB. CamMocTosiTeNlbHas paboTa
2.OcHOBHBIC XapaKTepPHUCTUKH HE(PTH U IIPHPOTHOTO Ta3a. Nekuyn; MpakTUYECKIe 3aHATUS;
CamocTosaTenbHas paborta
3.Haubonee Baxcable HeDTEPOLYKTH U OCHOBHBIE 00IaCTH IIPUMEHEHUS Nexumu; MpakTUYeCKme 3aHATUS;
HE(TENPOyKTOB. CaMocTosiTeNlbHast paboTa

MK.13.312 3HaeT OCHOBbI TEXHOJ/1I0I MM Hanbos1ee BaXKHbIX MPOAYKTOB HEPTEXUMMNYECKOTO
CUHTEe3a HePTEXMMMNYECKOT0 CUHTE3a N 06/1aCTU UX NPUMEHEHUS

4 Texnomoruro TIOJIYICHHUA Heq)TerO]I_VKTOB. .HEKLLVII/I; npaKqueCKme 3aHATUNA;
CamocTosaTenbHas paborta

MK.13.36 3HAaeT OCHOBHbIE NPUHLWMbI OpraHu3aL M NpoLeccoB HehTEXUMUN

5.Hauboitee BakHbIe HIPOAYKTBI He(l)TeXI/IMI/I‘IeCKOFO CHHTE34 W OCHOBHBIE 00JIacTH .ﬂeKLl,VII/I; npaKTVILIECKI/Ie 3aHATUNA,
UX [IPUMEHEHHSL. CamocTosTensHas paborta

MK.13.312 3HaeT OCHOBbI TEXHO/1I0r MM Hanbos1ee BaXKHbIX MPOAYKTOB HEPTEXUMNYECKOTO
CUHTE3a HEPTEXMMNYECKOIO CUHTE3a U 06/1aCTU UX MPUMEHEHNS

6.HamGouee BasKHBIE TEXHOIOTHIECKUE TIPOIECCH HE(PTEXUMIIECKOro CHHTE3A. Nexuyu; TNpakTUYeCcKue 3aHATUS;
CamocTosaTensHas paboTa

MK.15.y1 ymeeT cocTaB/iATb MaTepuasibHble 1 TensioBble 6a1aHChbl NPOLLECCOB
HedpTenepepaboTKN U HENTEXMMMUYECKOTO CUHTE3a

7.CocTaBisTh MaTepHaIbHbIC GalaHCHI IPOIeccoB HedrenepepaboTke I Nekuun; TNpakTUYeCKie 3aHATUS;
He(pTEeXMMHUIECKOTO CHHTE3a. CamocTosTenbHas paboTa
8.CocTaBIiTh TemIoBBIe HaTaHCH IIPOIECCOB HedTerepepaboTKH I Nekuun; TNpakTUYecKe 3aHATUS

He(PTEeXHMHUIECKOTO CHHTE3a.

MK.16.y7 ymeeT NPOBOAUTL CPaBHUTE/bHbIV aHaIM3 Pa3/INYHbIX BapMaHTOB
OCYLLLECTB/IEHNA TEXHOIOMMYECKNX NMPOLLECCOB HedhTernepepaboTKy U HEPTEXUMUYECKOTO
CUHTEe3a N MOTMBUPOBAHHO BbI6GNpPaThb Hanbosiee ONTUMasIbHbIN

9 IIpoBoauTE CpaBHUTEIbHBIN aHATN3 PA3TUIHBIX BAPHAHTOB OCYINECTBICHUST Nekuyn; MpakTUYECKe 3aHATUA
TEXHOJIOTHIECKUX TIPOIECCOB HedTernepepaboTKU U He(PTEXUMIIECKOTO CHHTEe3a U
MOTHBHPOBAHHO BHIOHpATh HAUOOJIEE ONTHMATHHBIH.




10.1Toncka cripaBOYHBIX JaHHBIX B JIUTEpaType.

|J'IeKL|,|/||/|; IMpakKTuyeckue 3aHATUA

MK.15.y1 ymeeT cocTaB/sATb MaTepuasibHble 1 TensioBble 6anaHChbl NPOLLECCOB

HedpTenepepaboTKN N HEPTEXMMUYECKOIO CUHTE3a

11 Brmomaenus pvaéTOB JUIA COCTaBJICHUA MaTE€PHAIIBHBIX A TCINIOBBIX OallaHCcoOB. |.’-|EKL||V||/|; npaKqueCKme 3aHATNA

MK.16.y7 ymeeT NPOBOANTL CPaBHUTE/bHbIV aHaNIN3 pa3/INYHbIX BapuaHTOB
OCYLLLECTB/IEHNSA TEXHO/I0MMYECKNX NMPOLLECCOB HedhTernepepaboTKM U HETEXUMUYECKOTO
CMHTE3a N MOTMBUPOBAHHO BbI6GNPaThb Hanbosiee ONTUMasIbHbIN

12 Tloucka uadopmanuu B Internet 06 oTeuecTBEHHBIX U 3apyOesKHBIX

HecpTenepepaGaTbIBalome NPEeAIpUATHIX, a TAKXKE O 3aBOjax HebeeXI/H\/II/I‘IkECKOI‘ 0

CHHTE3a.

Nekuwnu; MNpakTnyeckmne 3aHATUA

3. CopepxkaHue 1 CTPYKTypa yuebHOM ANCLUUNIIMHDI

Tabnuua 3.1
CcblfIKM Ha
TeMbl NeKLNA AKTUBHbIE Uacbl | pesynbTaTbl
(hopMbl, Yac.

06y4yeHuns
Cemectp: 7
AnpakTnyeckas eguHmua: OCHOBbI XMMUW HEITH
1. CoBpemMeHHOe COCTOsIHNE He(hTerazoBoro KoMrsieKca mvpa u 0 2 1
Poccun.
2. OCHOBbI XMUW HEPTU (3NEMEHTHbIN N (DPAKLVOHHBIN
COCTaB He(hTW, XMMUYECKWIA COCTaB M pacnpepenieHne 0 2 19
rPynnoBbIX YrneBoA0POLHbIX KOMIMOHEHTOB MO hpakLusm ’
HepT)
3. Knaccutmkaums v xapakTepucTrika ToBapHbIX
He(hTenpoayKToB (MOTOPHbIE 1 3HEPreTUYeCKMe TOM/MBA,
HepTAHbIe Macna, yrnepoaHble 1 BSXKYLLME MaTepUabl, 0 2 10,12,3
He(hTEXMMMNYECKOE CbIPbe, HEPTENMPOAYKTbI CNeLUaIbHOro
Ha3HauYeHwns).

AnpakTnyeckas eaMHNLA: TeOPETUYECKINE OCHOBbI M TEXHOOM NS MEPBUYHOI NepepaboTKu

HeghT.

4. TeopeTNYecKme 0CHOBbLI N TEXHONOT A NPOLIECCOB
NepBUYHON NepepaboTKM HeTH 1 ra3oB (TEXHOMOTUS
MPOLIECCOB MOATOTOBKM HE(ITU M FOPHOYMX rasoB K
nepepaboTKe, TEOPETUYECKME OCHOBBI NPOLECCa NeperoHKu
He(hTW, COBPEMEHHbIE NMPOMbILLIEHHbIE YCTAaHOBKY
MeperoHKN HeTn 1 rasos).

3,4

5. TeopeTnyeckune 0CHOBbI Y TEXHOIOTNA TEPMUYECKMX
MPOLECCOB rnepepaboTKn HEPTAHOIO Chipbs (TUMbI U
Ha3HaYeHne TepMUYECKMX NPOLLECCOB, TEOPETUYECKNE OCHOBBI
TEPMUYECKMX NPOLLECCOB NepepaboTKu He(TAHOTO CbIpbS,
TEXHONOISA COBPEMEHHbIX TEPMUYECKUX MPOLLECCOB
nepepaboTKy HePTAHOIO ChbIpbs).

4,7, 8

AvpakTnyeckas eanHuLa: TeopeTUYecKne OCHOBbI M TEXHOOM S Yr/1y61eHHOM NepepaboTKu

He(pTAHOro
CbIpbA.

6. TeopeTnYeCKMe OCHOBbI 1 TEXHOMOTUSA KaTa/IMTUYECKMX
reTeposIMTUYECKMX MPOLLECCOB NepepaboTKM He(hTL
(KaTaITUYECKMIA KPEKUHT, CUHTE3 BbICOKOOKTaHOBbIX
KOMMOHEHTOB GEH3MHOB 13 Fa30B KaTa/IMTUYECKOrO KPEKMHTa).

4,7, 8

7. TeopeTnyecKme OCHOBbI N TEXHONOMMNSA KaTa/IMTUYECKNX
FOMOSIMTUYECKMNX NPOLLECCOB HehTenepepaboTKm
(oKkMCNUTENbHAA KOHBEPCUS CEPOBOAOPOAA B 3/IEMEHTHYHO
cepy, OKUCAUTENbHAA AeMepKanTaHM3aLUms CKMKEHHbIX ra3oB
N 6eH3MHO-KEPOCUHOBBIX (hpaKLMiA.

4,9




8. TeopeTnyecKme OCHOBbI N TEXHONOMS
rMApPOKaTaIMTUYECKMX NPOLLECCOB NepepaboTKu He(hTAHOrO
CbIpbs (KaTanUTUYECKNA pUHOPMUHT, 06naropaxmnsaHme
He(PTAHOr O CbIPbS, TMAPOKPEKUHT).

4 10, 4,9

AvpakTnyeckas eanHMLa: BaxHenlume HedhTenpoayKTbl M OCHOBbI TEXHOMOT MM UX MOSTyYeHUSI.

9. CoBpeMEHHOE COCTOSIHME U aKTyasbHble NPOGNEMbI
HehTenepepaboTKn B Poccumn. AbTepHATVBHbIE MOTOPHbIE
TOMAMBA.

0

2 1,12,3,4

10. [ernapuposaHue yrnesofopoAos (Mpov3BOACTBO
aueTunieHa, AMBUHWMA 1 CcTUPONaA). MpoLecchl rmapupoBaHms
(CMHTE3 MEeTU/I0BOr0 CrMPTa).

2 11,5,6

11. M'nppaTaums yrnesogopoaos (MosyyeHne aTuIoBoro
cnupTa). Mpouecchbl OKMUcneHms (NMPon3BOACTBO YKCYCHOW
KUCNOTbI, MOJIy4eHne hopMasbaernaa).

2 56,7,8

12. FanoreHnpoBaHue yrnesoaopoaoBs (Npon3BoACcTBO
X/I0PUCTOrO BUHMNA). [pyrve MeTobl NONYYeHNs NPOaYKTOB
OCHOBHOTO OPraHM4ecKoro CMHTe3a (1M3omepu3auys,
NKUNPOBaHWE, CyNb(UPOBaHNE, HUTPOBAHWE).

2 10,5,6,7,8

13. BbICOKOMONEKYNSPHbIE coeAnHeHMs. ObLLIme CBeAEHWS.
Cnocobbl CUHTE3a NOSIMMEPOB.

2 12,5,6

14. TexHonornsa naacTMyecknx macc (nnactmaccbl Ha OCHOBe
NONNMEPU3ALMOHHBIX CMO, MOIMKOHAEHCALMOHHBIX CMOS,
3(MpPOB LieNIH0N03bI; N3rOTOBEHWE N3NNI U3 NiacTMacc).

2 12,6,9

15. MNpon3BOACTBO XMMUUECKUX BONTOKOH (NpoLiecchbl
NnoJsly4eHNs BOJIOKOH, NPOU3BO/ACTBO NUCKYCCTBEHHbIX U
CUHTETUYECKNX BOJIOKOH).

2 10,12,5,6

16. TexHONOrMs KayyyKa 1 pe3viHbl (HaTypanbHbIA Kayuyk,
CMHTETUYECKME KayuyKu, MPOU3BOACTBO Pe3VHbI 11 PE3UHOBbLIX
N3aenniA).

2 12,5,6,9

Tabnuua 3.2

AKTUBHbIE

Yacsl
hopMmbl, yac.

TeMbl NPaKTMUYECKNX 3aHATUIA

CcbINIKM Ha
pe3ynbTaThl
0byueHus

YyebHast eATeNIbHOCTb

Cemectp: 7

AnpakTnyeckas egmHnua: OCHOBbI XUMUW HEPTU

1. CoBpemeHHOe COCTOsIHMe
He(hTerazoBoro KoMrsiekca mvpa v
Poccum. AKTyanbHble NPO61eMbI
He(hTenepepaboTkm B Poccun.

1,11,12,3, 5,

O606LaeT nHopmauuio ans
TOro, YTo6bI B X0A€ ANCKYCCUI
060CHOBaTb TEHAEHLMN
pasBUTMSA MPOLIECCOB
He(hTenepepaboTKM B MUpPE U B
Poccuu.

2. OCHOBbI XMMUW HeTH.
Knaccuukaums n xapaktepmuctnka 0 4
TOBaPHbIX He(hTENPOAYKTOB.

11,2,3,7,8,9

CuctemaTusnpyeT NHhopmaumio
N fenaeT BbIBOAbI O BO3MOXHbIX
06/1aCcTAX NPUMEHEHNS
He(TeNnPOAYKTOB.

OnpakTtunyeckasn egnHunua: TeopeTUYecKme 0OCHOBbI U TEXHOMOTUA Nep

BWUYHOW NepepaboTKn HedhTH.

3. Mpouecchbl nepBMYHOIA
nepepaboTKy He(PTM U rasos,
TEPMUYECKIME MPOLIECChI
nepepaboTKMN HEPTAHOIO ChIPbS.

11,2,4,7,8,9

O606LaeT NH(popMaLKIo 1
AenaeT BbIBO/bI O
HeobX0ANMOCTM 06E3BOXMBAHUSA
1 06eccoNMBaHNs HePTK K
OCYLLKW rasa, a Takxe
MeperoHKn HepTn Ha Ha4yaslbHOM
aTane ee nepepaboTKu;

KpeKuHra 1 nuponmsa - Ha

MoCnefyoLLMX 3Tanax.




AvpakTnyeckas eanHuLa: TeopeTUYeCcKne OCHOBbI M TEXHOOMUS Yr/y61eHHOM NepepaboTKu

He(hTAHOro
CbIpbS.

4, Katanntnyeckume npoLeccol
nepepaboTKy HE(hTAHOIO CbIPbS.

11,2,3,4,7, 8,
9

dopMyNnpyeT HEOBXOANMOCTb
3TVX CTaAWin Npouecca Ha
OCHOBE M3YyYeHs NOTPeGHOCTYN B
MOTOPHOM TOM/MBE U
CMa304HbIX MaTepuanax..

JnpakTudeckan egnHnua: BaxkHe

ViLuve He(hTeNPOAYKTbI M OCHOBbI Te

XHOJTIOT N NX NONYYHEHUA.

5. Hanbonee BaxkHble MpoLiecchbl
Heq)TeXMNYECKOro CUHTe3a.

10, 11, 12, 6, 7,
8,9

CucTeMaTM3npyeT NHopMaLMIO
0 NapamMeTpax TeXHOOrNYECKIX
MPOLIECCOB ¥ AenaeT
MOTVBVPOBaHHbIE BbIBOAbI 06 X
ONTUMANbHOCTY.

6. MnacTnyeckme Mmacchl.
TexHONorns NonyyYeHus.

11,5,6,7,8,9

Ha ocHoBe MH(opMaLmm o
cnoco6ax Nosy4eHnst OLeHNBaeT
TEXHOJIOTMYecKMe napameTpbl
MPOLIECCOB NMPOM3BOACTBA
nnacTmacc us3
MOSIMMEPU3ALIMOHHBIX 1
MOMNKOHAEHCALMOHHBIX CMOJT.

7. XMNYECKME BOSIOKHA.
TexHOon0rms Nony4eHns.

11,12,5,6, 7,
8,9

Ha ocHoBe nHpopmauuy o
rnpotieccax nosnyyeHms
XMMUYECKNX BOJIOKOH [ienaet
MPOrHO3bl 0 BO3MOXHbIX MyTAX
COBEpPLLEHCTBOBAHUA 3TUX
TEXHOJIOTMYECKMNX MPOLIECCOB.

8. CUHTeTNYECKME KayUyKN.

MonyyeHve Pe3VHOBLIX U3AENNIA.

11,12,5,6, 7,
8,9

Ha ocHoBe uH(opmaumm o
CBOMCTBaX CUHTETUYECKIMX
Kay4yykoB 060CHOBaHHO
MPOrHO3MpyeT BO3MOXHbIe
061acTn UX NPUMeHeHUs; fenaet
Npesnon0oXeHNs 0 BEPOSTHOM
COBEPLLEHCTBOBAHNM
TEXHOIOrUM NOMyYeHNs

PE3VHOBbIX U3MENNIA.

4. CamocTosiTe/IbHasa paboTa 06yyatoLLerocs

CcbinkuM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pe3ynbTaThbl
BbIMNOJTHEHWE |KOHCY/IbTaLnn
06yyeHus
CemecTp: 7
1 |pr3 13,5,6,7 |23 6

: CumaruHa B. M. TeopeTuyeckme N TeEXHOMOTMYECKNE OCHOBbI HEPTEXUMUYECKMX MPON3BOACTB

[ONeKTPOHHBIA pecypc] : aNeKTPOHHLIN y4ebHO-MeToaNYeCcKMiA komnneke / B. . CumaruHa ; HoBocuo.
roc. TexH. yH-T. - HoBocmbupck, [2012]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2102. - 3arn. ¢ aKpaHa.

2 |I‘Io,u,r0TOBKa K 3aHATUAM

11,3

|15 0

. CumaruHa B. U. TeopeTnyeckue N TEXHOIOMMYECKME OCHOBbI HEPTEXMMMNYECKMX MPOU3BOLCTB

[2neKTpOoHHBIA pecypc] : 3NeKTPOHHBIA y4ebHO-MeToanuYecKnin komnneke / B. . CumaruHa ; HoBocu6.
roc. TexH. yH-T. - HoBocmbupck, [2012]. - Pexxum goctyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2102. - 3arn. ¢ aKpaHa.

3 |ﬂ,0l‘IOJ'IHI/IT6ﬂbHaFI y4ebHas AesTeNbHOCTb

11,2,3,4

|10 0




: CumarunHa B. V1. TeopeTnyeckre 1 TeXHONOMMYECK/e OCHOBbI He(hTEXMMMYECKNX MPOU3BOACTB
[3neKTpoHHBIV pecypc] : 3NeKTPOHHBINA y4ebHO-MeToauYecKnil Komnneke / B. . CumarvHa ; HoBocu6.
roc. TexH. yH-T. - HoBocmbupck, [2012]. - Pexkum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2102. - 3ar/. ¢ 3KpaHa.

4 |I‘Io,u,r0TOBKaKaTTeCTau,vm |1,2,3,5,6,7 |15 1

: CumarunHa B. V1. TeopeTnyeckre 1 TeXHONOMMYECKVe OCHOBbI HENTEXMMMNYECKNX MPOU3BOACTB
[3nekTpoHHbIV pecypc] : 3neKTPOHHBIA y4ebHO-MeToauYecKuil Komnuieke / B. . CumarvHa ; HoBocu6.
roc. TexH. yH-T. - HoBocnbupck, [2012]. - Pexxum gocTyna:
http://courses.edu.nstu.ru/index.php?show=155&curs=2102. - 3arn. ¢ aKpaHa.

5. TexHonormnsa oby4veHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATEbHOM PaboThbl 06YYaOLLIMXCS, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
[JedATtenbHoCcTb VHhopmaunoHHO-KOMMYHMKaLNOHHbIE TEXHOIOM NN
VHhopmupoBaHme MopTtan HI'TY
KOHCcynbTMpoBaHue e-mail; Cpefia aneKTpoHHOro obyyeHus HIF'TY
KoHTponb Cpefia aneKTpoHHoro obyyeHuns HI'TY; 96C
Eﬂstl\élSaJ,;HomBe y4ebHbIX S6C

6. MpaBunna aTTecTauum 0by4varoLmMxcs no y4ebHom gucumnanHe

[ns atTecTaymm obyvaroLwmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaauLMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkast nHopmaums o bBPC npuseseHa B Tabn. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUbI feATeIbHOCTU 06y4YaroLmXcs a1 MakcumasibHbI 6asin
CemecTp: 7
Ipaxmuueckue 3anamus; 20 40

KoHTponupytoLme matepuansl npusoaaTcs B “KpyTckuii FO. J1. TeopeTuyeckue N TEXHONOMMYECKNe OCHOBbI HePTEXMMUYECKIX MPON3BOACTB [SNeKTPOHHbIN pecypc] :
3M1EKTPOHHBIN yue6HO-MeToAMYeckmiA komnnekc / KO. J1. KpyTckwii ; HoBocm6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum foctyna:

http://elibrary.nstu.ru/source?bib id=vtls000215193. - 3ar/. ¢ 3KpaHa."

PI'3: 40

KoHTponmpytoLme MaTepuansl NpueoasaTes B “KpyTckuid FO. J1. TeopeTuyeckme 1 TEXHONOTMYECKIE OCHOBbI HEPTEXMMUYECKX NPOU3BOACTB [SNEKTPOHHBIN pecypc] :
3M1eKTPOHHBIN yue6HO-MeToAnYeckuii komnnekc / FO. J1. KpyTckwii ; Hosocm6. roc. TexH. yH-T. - HoBocnbupck, [2015]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000215193. - 3arn. ¢ 3KkpaHa."

3auem: | 10 | 20

B Tabnuue 6.2 npenctas/ieHO COOTBETCTBME POPM KOHTPOSIA 3a5B/ISEMbIM TPeOOBaHMAM K
pesynbTaTaM 0CBOEHWS AUCLUMVHBI.

Tabnuua 6.2
Kogbl Dopmbl
KOHTpPONA
KOMMNE TeH PesynbTaTbl 00yyYeHUs P
L 3awmTa 3
¢)roc Pr3 ayeT

312. 3HaeT OCHOBbI TEXHO/IOMMM Hanboee BXKHbIX NPOAYKTOB HE(DTEXMMUYECKOTO CHTE3a

NK.13 He(hTEXMMMYECKOro C1HTE3a U 061acTu UX NPUMEHEHNS

36. 3HAeT OCHOBHbIE NpUHUMNbI OpraHmn3alnn npoueccos Heq)TeXI/IMI/II/I + +




y1. yMeeT COCTaB/IsiTb MaTepuasibHbIE U TEM/OBbIE GalaHChl MPOLIECCOB HethTenepepaBoTKM U

MK.15 HethTEXMMUYECKOr0 CHTEe3a

y7. yMeeT NPOBOANTL CPaBHUTE/bHbIV aHaIM3 Pas/IMYHbIX BAPUAHTOB OCYLLECTB/IEHNS
MK.16 |TexHONOrnyecknux NpPoLEeccoB HedTenepepaboTKM N HEDTEXMUYECKOTO CUHTE3A U + +
MOTVBMPOBAHHO BbIOMPATb Hanbosee ONTUMasTbHbIiA

®OH[ OLEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

7. lutepatypa

OcHoBHas nnTepaTypa

1. Kombrtos, B.B. IN'azudukans KOHOEHCHPOBAHHBIX TOILJIHB. PETPOCIEKTUBHEIN 0030p,
COBPEMEHHOE COCTOSIHUE JIEN U TIEPCIEeKTUBBI pa3BuTHs [ DaekTponHsIii pecype] / B.B. KonbitoB. —
M.: Undpa-Uuxenepus, 2015. — 504 ¢. - ISBN 978-5-9729-0052-7 - Pesxkum goctyma:
http://znanium. com/catalog. php?bookinfo=519960 - 3ar. ¢ 3xpana.
2. Psa6os B. [I. Xumus nedtu u rasa : [yaeOHOe ocoOue st By30B IO HAMPABJIEHHUIO MOATOTOBKH
muruioMupoBanHeix cneruanuctor 130500 "Hedrerasosoe neno"] / B. 1. Pstos. - M., 2009. - 334
C. ! ML, CXeMBI
3. Yopkennop¢p HU. CoBpemeHnHslii kaTanus u xumudeckas kuHetuka / M. Yopkenmopd, X.
HaiimanTceeapaiit ; iep. ¢ aari. B. M. Ponnyruna. - Jonronpynnerii, 2010. - 500, [1] ¢. : w.,
TalL.
4. Texuonorus nepepadorku Hegr. Y. 1 : [yueOHoe mocobue st By30B IO CHEHATBHOCTH
"Xumudeckasi TEXHOJIOTHS TIPUPOIHBIX YHEPTOHOCUTENIEH U YIJIEPOIHBIX MaTEPHAIIOB"
HampaeyieHus: "XUMUYeCcKasi TEXHOJIOT U OpraHndeckux BemecTB u Torumwmea'] / [O. @. T'naronesa
u np.] ; mox pen. O. @. I'maronesoii, B. M. Kanyctunal. - M., 2007. - 398, [1] c.
5. Tumodeer B. C. [IpuHLIUIIBI TEXHOJOTHH OCHOBHOTO OPraHUYECKOrO H He(PTEXUMUIECKOTO
cuHTe3a ;| [yueOHOe ImocoOue i BY30B [0 HAITpaBIeHUIO "X UMHUUeCcKask TEXHOJIOTHS U
ouorexnonorus" | / B. C. Tumodees, JI. A. Cepadumos, A. B. Tumomenko. - M., 2010. - 406, [2]
C. . CXeMbl, Ta0JI.

[lononHUTeNbHas nnTepaTypa

1. ®uzep JI. Pearents! s oprannyeckoro cuntesa. T. 1. A - E / JI. ®@usep, M. @usep ; nep. ¢
anry. H. C. 3eduposa [u ap. | ; mox pen. U. JI. Kuyusiaua u P. I'. KoctsaHosckoro. - M., 1970. -
445, [2] c.

2. JIyromikun I'. C. COop u moaroroeka He)TH, ra3a v BOIBI . [yueOHHUK Ui By30B IO
cnenrabHOCTH "TeXHOIOrusl ¥ KOMITJIEKCHAS MeXaHU3aLusl pa3spab0TKu HE)TSHBIX U Ia30BbIX
mecropokaenuii'] / I'. C. Jlyromkun. - M., 2005. - 318, [1] ¢. : un.. - [lepeneu. co 2-ro usm. 1979
r.

NHTepHeT-pecypehbl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznmatensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToanyeckoe obecneyeHne




1. ®omun I'. C. Hed s u HETEmPOMYKTHI | SHIMKIIONEMUS MexayHapoaabix crangaptos /. C.
®omun, O. H. ®omuna. - M., 2006. - 1039 ¢. : u., Tadi

2. Cumaruna B. U. Teopetnueckue U TEXHOJOTMYECKHE OCHOBBI HE(PTEXUMHUYECKUX MPOU3BOICTB
[DmexTpoHHBIH pecypc] : 3NEeKTPOHHBIN yueOHO-MeToanueckuii komruieke / B. M. Cumaruna |
Hoocub6. roc. TexH. yH-T. - HoBocubupck, [2012]. - Pexum moctymna:
http://courses.edu.nstu.ru/index. php?show=155&curs=2102. - 3aru. ¢ 3xpana.

3. Kpyrckuii FO. JI. Teopetnueckue v TEXHOJIOTHYECKHUE OCHOBBI HE()TEXUMHUUECKUX MPOU3BOICTB
[DmexTpoHHbIi pecypc] : aekTpoHHbIi yueOHo-MeToquueckuii komruieke / FO. JI. Kpyrckuii |
Hosocub. roc. texH. yH-T. - HoBocubGupck, [2015]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000215193. - 3arx. ¢ sxpaHa.

8.2 CreumannanpoBaHHoe NporpammHoe obecneyeHne
1 Microsoft Office
2 MathCAD
3 Opera

9. MaTepuasibHO-TEXHUYECKOE obecneyveHve

IMpe3eHTaLMOHHOE 060pYA0BaHe

No HanmeHoBaHue Ha3HaueHne

1 |lNpe3eHTaLMOHHOE 060pYyaOBaHME [oHecTn [0 ayanTopum NOMHOLLEHHYHO
(MynbTUMeMa-NPoeKTop, 3KPaH, KOMMNbIOTEP [MH(OPMaL M0 06 06beKTe Npe3eHTauumn B
L1719 ynpasneHus) ya00OHOW (HarnsaHon) dopme

JTabopaTopHbI CTeH[,

Ne HanmeHoBaHWe HasHa4yeHwne

1 |Habop ans onpefeneHns NIOTHOCTEN BbINnosiHeHWe aKcnepumeHTa
XMAKNX,ra3000pasHbIX Y TBEPAbIX Tel

2 |Meyb MydunbHas BbinonHeHWe 3KkcnepumeHTa

3 | TepmorpasuTepMUYeCcKas cucTeMa B BbInosiHeHWe aKcnepumeHTa
KOMIM/EKTe

4 | AKBagmcTuUnaTop BbINonHeHWe aKCnepnumMeHTa

5 Ha6op ANA INEKTPOXUMNYECKOTO aHaJ/TU3a BbINonHeHWe aKCnepnuMeHTa

6 |3KpaH HaCTEHHbIN BbINonHeHWe aKCnepumMeHTa




denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHUE
BBICIIETO 0Opa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKH YHUBEPCUTET»

Kadenpa xumun 1 XUMHUYECKON TEXHOJIOTUN

“YTBEPXJIAIO”

JNEKAH MT®

K.T.H., noueHt B.B. Sunonsckuii
[13 2 F.

OOH/I OLIEHOYHLIX CPE/ICTB

YYEBHOM JUCHUIIIAHBI

TeopeTnuyeckne M TEXHOJIOTHYECKHE OCHOBBI He()TEXUMHYECKUX MPOU3BOICTB
O6pazoBarenbHast nporpamma: 18.03.02 Duepro- u pecypcocdeperaromine mpoeccsl B
XUMHUYECKON TEXHOJIOTUH, HEPTEXUMUU U OUOTEXHOIOTUH, TPOh I OCHOBHBIE MTPOLIECCHI
XUMHUYECKHUX TPOU3BOCTB U XUMHUECKas KHOepHETHUKA

HoBocubupck 2017



1. O06o0meHHast CTPYKTYpa (pOHIA2 OLEHOYHBIX CPEACTB Y4eOHOMH TUCHUILINHBI
O06o061mieHHas cTpykTypa (hoHIa OIICHOYHBIX CPEJICTB MO AMCHUNINHEe TeopeTndeckue u
TEXHOJOTMYECKHE OCHOBBI HEPTEXUMUUYECKUX MTPOU3BOJICTB MpuBeAeHa B Tabuulie

Tabnuma

Tanel ONEHKH KOMIIETEeHINIi

IHoxa3zarenn
copmupoBaHHOCTH Meponpusitus
Dopmupyembie KOMIeTeH i Tembl TEKYIIEro IpomexyTouHast
KOMIICTCHIHA (3HaHus, yMeHus, KOHTPOJIs aTTectauus (IK3aMeH,
HaBbIKH) (kypcoBoii mpoexT, 3a4er)
PI'3(P) u ap.)
Baver, BOIPOCHI TecTa
[K.13/H1 36. 3HAaeT OCHOBHbIE |BBICOKOMOJIEKYIISpHBIE PI"3 1-5
TOTOBHOCTB M3y4aTh [IPHUHLIUIIBI coequHeHust. O0Iue CBEICHUS.
COBPEMEHHYIO OpraHHU3aIiK Crnoco0bl CHHTE3a MTOJTMMEPOB.
OTEUECTBEHHYIO U |[IPOLIECCOB ["anoreHnpoBanue
3apyOCIKHYIO HE(PTEXUMUU YIIIEBOOPOIOB (IIPOU3BOICTBO
Hay4YHO- XJIOPUCTOro BUHMUIA). [lpyrue
TEXHUYECKYIO METOIbI IOJTyYEHHS TPOIYKTOB
UH(POPMALHUIO OCHOBHOT'O OPTaHUYECKOT'0

cuHTe3a (H30MepHU3aIusl,
QIKWINPOBaHME,
cynb(UpOBaHKEe, HUTPOBAHHUE).
['uaparanus yrieBoaopoioB
(mosydeHue 3TUIIOBOTO CIIUPTA).
IIpouiecchl OKUCIIEHUS
(mpoM3BOACTBO YKCYCHOI
KHCIIOTHI, ITOJy4CHUE
(dbopmanpaerusia).
JlerunpupoBanue
YTIIEBOIOPOIOB (IPOU3BOICTBO
alleTHJICHA, TUBUHIIIA U
crupoia). [Iporeccht
rUAPUPOBaHHs (CHHTE3
METHIIOBOTO CITUPTA).
KatanuTuueckue nponecchl
nepepabOTKU HEPTSIHOTO CHIPbHSL.
Knaccudukarus u
XapaKTepPUCTUKA TOBAPHBIX
HedTenpogyKTOB (MOTOPHBIE U
YHEPreTHYECKHE TOIUTHBA,
HeTsIHBIE Maciia, yriepoaHble |
BSDKYIIIHE MAaTSPHAITBI,
HeTEXUMHUYIECKOE ChIPhE,
HEeTEPOIYKTHI CIICIIHATBHOTO
Ha3HaueHus). OCHOBBI XUMHH
Hedru. Knaccudukanus n
XapaKTePUCTUKA TOBAPHBIX
HedTenpoykToB. OCHOBBI
XUMHU HeTH (3IIeMEHTHBIH 1
(pakIMOHHBIN cocTaB HEPTH,
XUMHYECKHH COCTAB U
pacrpeeseHre rpynmnoBbIX
YTIICBOIOPOTHBIX KOMIIOHEHTOB
o ppakuusM HedTH)
[TnacTHYecKHe Macchl.
TEeXHOJIOTHS TTONYICHHUS.
[TpOn3BOACTBO XUMHIECKHUX
BOJIOKOH (IIPOLICCCHI TIOTYYCHHS
BOJIOKOH, IIPOM3BOJICTBO
HCKYCCTBEHHBIX U
CHHTETHYECKHX BOJIOKOH).
[Iponecchl nepBUYHOM
rnepepaboTku He(hTH U ra3oB,
TepMHYECKHE IIPOLIECCH




repepaboTKu HePTSIHOTO CHIPBSI.
CuHTeTHYeCKUE KayqyKH.
[lonyueHne pe3MHOBBIX
u3nenunii. CoBpeMeHHOe
COCTOSIHHE U aKTyaJlbHBIE
po0eMbl HedTenepepaboTKH B
Poccun. AnbTepHaTUBHBIE
MOTOPHBIE TOILIUBA.
CoBpeMEHHOE COCTOSIHUE
HedTerazoBoro KOMILIeKca Mupa
u Poccun. CoBpemeHHOE
COCTOSIHUE HE()TEra3oBoro
KoMIUIeKca Mupa u Poccun.
AKTyaJIbHBIE TIPOOIIEMBI
HedTenepepaboTku B Poccuu.
TeopeTuueckre OCHOBBI U
TEXHOJIOTUSI IPOLIECCOB
[IePBUIHOM repepaboTku HEPTH
1 ra30B (TEXHOJIOTHS MPOLIECCOB
[10JIrOTOBKK HE(YTH U FOPIOYHX
ra3oB K mepepadoTke,
TEOPETHYECKUE OCHOBBI
rpoliecca MeperoHku HeTH,
COBPEMECHHBIC IPOMBIIIUICHHBIC
YCTaHOBKH NEPETOHKH HEPTH H
ra3oB). TexHONOTHS KaydyKa U
pe3uHbl (HaTypasbHBIH Kaydyk,
CHHTETHYCCKHE KayJdyKH,
[POU3BOACTBO PE3UHEI U
PE3MHOBBIX H3ICNNi).
XHUMHUYECKUE BOJIOKHA.
Texnonorus TMOJTYYCHUS.

[K.13/H1

312. 3HaeT OCHOBEI
TEXHOJIOTUU
Har0o0JIee BaXKHBIX
[POIYKTOB
HeTeXuMHIeCKOro
CHUHTE3a
He(pTeXUMHIECKOTO
CHHTE3a U 00J1aCTH
WX IPUMEHEHUS

BBICOKOMOJIEKYIISIPHBIC
coequHeHust. O0LIMe CBEICHHUS.
CriocoObI cHHTE3a MOJTMMEPOB.
["anorenupoBanue
YTIIEBOIOPOIOB (IPOU3BOICTBO
XJIOpPUCTOro BUHMIA). [lpyrue
METO/IbI IOJTyYEHHS TPOIYKTOB
OCHOBHOT'O OPraHH4YECKOT0
cuHTe3a (M30MepH3anusl,
AJIKUJIMPOBAHUE,
Cynb(pHUpOBaHKE, HUTPOBAHUE).
['mapaTalys yrieBogOpOAOB
(TmoTydyeHue STUIOBOTO CITHPTA).
IIpouiecchl OKUCIIEHUS
(MpOU3BOACTBO YKCYCHOI
KHCIIOTBI, MTOJY4CHUE
bopmanpaeruaa).
JlerunpupoBaHue
YTIIEBOIOPOIOB (IPOU3BOICTBO
aneTuiieHa, JUBUHWIA U
crupoia). [Iporeccot
rUAPUPOBaHHS (CHHTE3
METHIIOBOTO CITUPTA).
Kartanutuueckue mpoiecchl
repepaboTKu HePTSIHOTO CHIPBSI.
HaunGoJee BaxkHbIE TPOLIECCHI
HEDTEXUMHUIECKOTO CHHTE3a.
[TnacTHYecKHe Macchl.
TEeXHOJIOTHS TTONYICHHUS.
[Tpon3BOACTBO XUMHUYECKHX
BOJIOKOH (IIPOLICCCHI TIOTYYCHHS
BOJIOKOH, TIPOM3BOJICTBO
HCKYCCTBEHHBIX
CHHTETHYECKHX BOJIOKOH).
[Iporniecchl nepBUYHON

repepaboTKu He)TH U Ta30B,

PI'3

[BadeT, BOMPOCHI TecTa
1-15




TEPMHYECKUE MTPOLIECCHI
nepepabdoTKu HE(YTSIHOTO CHIPHSI.
CuHTeTHYeCKUE KayqyKH.
[Monyuenne pe3snHOBBIX
mpenuii. CoBpeMeHHOe
COCTOSIHUE 1 aKTyaJIbHBIE
npo0OeMsl HedrenepepaboTku B
Poccun. AnprepHaTUBHBIE
MOTOpPHBIE TOTUIHBA.
TeopeTnyeckue OCHOBBI U
TEXHOJIOTHUS
THPOKATATUTUIECKIX
MIPOLIECCOB MepepaboTKH
HE(TSHOTO CHIPHS
(kaTanuTHYecKuil prupOPMHHT,
obJyaropaxuBaHue He(TIHOTO
CBIPBsI, THAPOKPEKHUHT).
TeopeTuueckre OCHOBBI U
TEXHOJIOTHSI KaTaJTUTHYECKUX
TeTEePOIMTHYECKHUX MPOLIECCOB
nepepaboTku HeTH
(kaTanuTHUCCKUil KPEKHHT,
CHHTE3 BEICOKOOKTaHOBBIX
KOMITOHCHTOB OCH3MHOB U3
ra30B KaTaJIUTHYECKOTO
kpekunra). TeopeTndeckue
OCHOBBI ¥ TEXHOJIOTHUSI
KaTaJIMTUUECKUX
TOMOJIMTHYECKUX TPOLIECCOB
HedTenepepaboTKu
(okucTUTETBHASI KOHBEPCHSI
CEpOBOJIOPO/IA B AIIEMEHTHYIO
cepy, OKHCIHTEIbHAS
JieMepKanTaHN3a1us
CHKVDKEHHBIX T'a30B M OEH3UHO-
KEPOCHHOBBIX (DpaKIHH.
TeopeTuueckre OCHOBBI U
TEXHOJIOTHSI IPOLIECCOB
HEepBUYHOI niepepaboTKu HeQTH
M Ta30B (TEXHOJIOTUS POLIECCOB
MOJrOTOBKH HE(TH 1 TOPIOYHX
ra3oB K nepepadoTke,
TEOPETHYECKHUE OCHOBBI
npoiiecca NeperoHKy HeQTH,
COBPEMEHHBIE POMBIIUICHHBIE
YCTaQHOBKH NepEeroHKH HedTH 1
ra3oB). TeopeTH4IeCKHe OCHOBBI
Y TEXHOJIOTHSI TEPMUUECKHX
IIPOLIECCOB MepepadboTKu
HE(TSIHOTO CHIPBS (THUTIBI 1
Ha3Ha4YeHUE TEPMUIECKUX
MIPOLIECCOB, TEOPETUIECKUE
OCHOBBI TEPMUYECKUX
MIPOIIECCOB MEePEPAOOTKU
HE(TSHOTO CHIPbS, TEXHOJIOTUS
COBPEMEHHBIX TEPMHYECKUX
MIPOLIECCOB MepepadboTKu
HE(DTSIHOTO CBIPBS). TEeXHOIOTHS
Kay4dyKa M PEe3UHbI
(HaTypalibHBINM KaydyK,
CHHTETHYECKHE KayqyKH,
MIPOU3BOJICTBO PE3UHBI U
PE3MHOBBIX U3JIEIIHA).
TexHoorNs MIacTUIECKUX
Macc (IU1acTMAacChl Ha OCHOBE
MOJIMMEPHU3ALUOHHBIX CMOJI,
MIOJIMKOHICHCAIINOHHBIX CMOI,
3(UPOB LEITION036I;




H3rOTOBJICHUE U3EIINI U3
riacTMace). X MMHUYECKHe
BOJIOKHA. TEeXHOIOTHSA

Oy YCHHUS.
Baver, BOIPOCHI TecTa

[K.15/H1 y1. ymeer cocraBmats |[amoreHupoBanue PT"3 1-20

CIIOCOOHOCTB MaTepuaabHbIe 1 YIICBOIOPOIOB (IPOU3BOACTBO

TUIAaHWPOBATh TCIUIOBBIC OaaHChl  [XJIOpUCTOro BUHMUIA). [lpyrue

9KCIIEPHMEHTAJIBHBIE [IPOLIECCOB METOIbI IOJTy4EHHS TPOIYKTOB

HCCIIeTOBAHM, HedTernepepaboTKH U |OCHOBHOTO OPTaHIMYECKOTO

HOJTy4aTh, He(TEXMMHUYECKOTO  [CHHTe3a (H30MepH3amus,

o0pabaThIBaTh U CHHTE3a ANKIJIHPOBAHHE,

aHAIM3UPOBATH cynb(pUpOBaHKe, HUTPOBAHUE).

HOJTyYCHHBIC ['mppaTalys yrieBogopoaoB

pe3yabTaThI (TosTyd4eHue STHIIOBOTO CITHPTA).

[Ipouecchl oKucIeHUs.
(MpOU3BOACTBO YKCYCHOI
KIHCJIOTHI, TTOJIy9EHHE
(dbopmanpaerusia).
JlernapupoBaHue
YIIIeBOI0POI0B (IPOU3BOACTBO
aleTHICHA, TUBHHIIA U
crupoia). [Iporeccht
HAPUPOBaHHS (CHHTE3
METHIIOBOTO CITUPTA).
KaTanuruaeckue nporeccs
repepabOTKA HEPTSIHOTO CHIPHS.
HawnGonee BakHbIE MPOIIECCHI
HE(PTEXUMHIECKOTO CHHTE3A.
OcCHOBBI XUMHUH HETH.
Knaccupukamus u
XapaKTEePUCTHKA TOBAPHBIX
HeTEpOIYKTOB.
[InacTruueckue Macchl.
TexHOIOTHS MOTydeHHSI.
[Ipouecchl nepBUYHON
repepaboTky HepTH U ra30B,
TEPMHUYECKUE ITPOIIECCHI
nepepaboTKU HEPTSIHOTO CHIPHSL.
CuHTeTHYECKHE KayTyKH.
[TomyueHne pe3sMHOBBIX
uznennii. CoBpeMeHHOe
COCTOSIHUE HE()TEerazoBoro
KoMIulekca mupa u Poccuu.
AKTyaJbHbIE TPOOIIEMBI
HedTenepepaboTku B Poccnu.
TeopeTniyeckue OCHOBBI
TEXHOJIOTHSI KATATUTHYECKHX
reTepOIMTHYECKHUX MPOLIECCOB
repepaboTku HepTH
(kaTanuTHUECKUIT KPEKHHT,
CHHTE3 BEICOKOOKTAHOBBIX
KOMIIOHEHTOB OC€H3MHOB U3
ra3oB KaTATUTHYECKOTO
kpekunra). TeopeTndeckue
OCHOBBI ¥ TEXHOJIOTHsI
TEPMHUYECKUX IPOLIECCOB
repepaboTKu HePTSIHOTO CHIPhS
(THITBI ¥ HA3HAYCHKE
TEPMHUYECKUX TPOLECCOB,
TEOPETHYECKNUE OCHOBEI
TEpPMHUYECKUX IPOLIECCOB
repepaboTKu HeTSIHOTO CHIPBS,
TEXHOJIOTHSI COBPEMEHHBIX
TEPMHUUYCCKHX MIPOLECCOB
repepaboTku He(YTSIHOTO
CBIPBsT). XUMHYECKHE BOJIOKHA.

Texaomorus TIOJTYYCHHUA.




ITK.16/H1
CHOCOOHOCTh
OCYLIECTBIISITh
MO/ICTMPOBaHUE
MPOIIECCOB B 001aCTH
npodecCHOHATBHON
JIeSATEIbHOCTH

y7. yMeeT MPOBOIUTD
CpaBHUTEIbHBIN
aHAITU3 Pa3IHYHBIX
BapHaHTOB
OCYILIECTBIICHHS
TEXHOJIOTHUECKUX
MPOIIECCOB
HedTenepepabOTKH U
HEPTEXIMMHYECKOTO
CHHTE3a 1
MOTHBUPOBAHHO
BEIOMpATh HanboIee
ONTUMAJIbHBIN

BricokomonekynsipHbIe
coequuenus. OOIIMe CBENEHNS.
Crnoco0bl CHHTE3a MTOJTMMEPOB.
["anorenupoBanue
YIICBOIOPOIOB (IPOU3BOACTBO
XJIOPUCTOTO BUHMIA). [Ipyrue
METO/IBI TIOJTyICHUS IIPOTYKTOB
OCHOBHOT'O OPraHH4YECKOTO
cuHTe3a (M30MepH3aIsl,
AIKIINPOBAHHE,
cyab(hUpoBaHNe, HAITPOBAHHE).
Karanutnueckue npoueccsl
repepabOTKA HEPTIHOTO CHIPHS.
Knaccudukarus u
XapaKTEPUCTHKA TOBAPHBIX
HEe(TEnPOaYKTOB (MOTOPHBIC 1
SHEpreTH4ecKre TOILTUBA,
HedTsHbIE Macia, YIIepOIHbIE 1
BSDKYILME MaTEpUaIbI,
HE(QTEXUMHIECKOE CBIPBE,
HEQTENPOIYKTHI CIICIIHAIEHOTO
Ha3HaueHust). Hanbosee BaxHbIe
MpoIecchl HePTEXUMHIECKOTO
cuHTe3a. OCHOBBI XUMHU HEPTH.
Knaccupukamnus u
XapaKTEpUCTHKA TOBAPHBIX
HEQTEIPOIYKTOB.
[InacTuueckue Maccsl.
TeXHOIOTHS MOTyYeHHUSI.
IIpon3BOICTBO XUMUYECKUX
BOJIOKOH (IIPOLIECCHI TOTYYCHUS
BOJIOKOH, IIPOU3BOJICTBO
UCKYCCTBEHHBIX U
CHHTETHYECKHX BOJIOKOH).
[Ipouecchl nepBUYHON
nepepabOTKU HEPTH U Ta30B,
TEPMHUYECKUE MTPOLIECCHI
repepabOTKA HEPTSIHOTO CHIPHSI.
CuHTeTHYECKHE KayTyKH.
[lonyueHue pe3suHOBBIX
uznennii. CoBpeMeHHOe
COCTOSIHUE U aKTyaJbHBIE
po6ieMbl HeTerepepadoTKH B
Poccun. AnpTepHaTHBHEBIE
MOTOpHBIE TOILINBA.
CoBpeMEeHHOE COCTOSIHHE
HedTerazoBoro KOMIUIEKca MUpa
u Poccun. AkTyasbHbIe
po0ieMbl HedTenepepabOTKH B
Poccun. TeopeTndeckne 0OCHOBBI
1 TEXHOJIOTHUS
THPOKATATUTHIECKIX
[IPOLIECCOB MepepadboTKu
HE(TSHOTO CHIPHS
(kaTanuTHYeCKuil pruOPMHHT,
oOnaropaxuBaHue He(PTIHOTO
CBIPBsI, THAPOKPEKHUHT).
TeopeTnueckue OCHOBBI U
TEXHOJIOTHSI KaTaJIMTHIECKHX
FOMOJINTHYECKUX TPOLIECCOB
HedTenepepadoTKH
(oxucmuTETbHASI KOHBEPCHUS
CEpOBOJIOPO/IA B AJIIEMEHTHYIO
cepy, OKHCIIUTEIbHAs
eMepKanTaHu3anus
CHKVDKEHHBIX T'a30B ¥ OEH3UHO-
KEPOCHHOBBIX (hpaKInii.

TexHosorns KaydyKka ¥ pe3uHbl

PI"3

3aver, BOIPOCHI TecTa
1-5




(HaTypaibHBIH KayuyK,
CHHTETHYECKHE KayTyKH,
MPOU3BOJICTBO PE3UHBI U
PE3UHOBBIX U3IEIIHIA).
TeXHOJIOTHS TTACTHYECKAX MAace
(mwracTMacchl Ha OCHOBE
TIOJTMMEPU3ATHOHHBIX CMOJT,
TIOJTMKOHICHCAITHOHHBIX CMOJT,
3(HUPOB LEILTIOJIO3BI;
W3TOTOBJICHUE U3JIEIUH 13
miacTMace). XuMHYECKHE
BOJIOKHA. TexHomorus
MOJTyIEHHUSI.

2. MeToanka oueHKH 3TanoB (pOpMHPOBAHUA KOMIETEHIHH B paMKax JTUCUUILIHHBI.

[IpomexxyTouHass aTTecTanus IO JMCHMILIMHE TIPOBOAUTCS B [ ceMectpe - B ¢dopme
b depeHIIMPOBAaHHOTO 3a4yeTa, KOTOPBIM HampaBlieH Ha OIEHKY c(HOpMHpPOBAHHOCTH KOMIETEHIIUN
I1K.13/HU, TIK.15/HU, T1K.16/HU.

3ayeT MpPOBOAMTCS B YyCTHOH (mMHMChbMEHHOW) ¢opMe, MO TectaM, pa3MEHICHHBIM Ha CalTe
http://dispace.edu.nstu.ru/ditest/test/index/8169 .

3auer IIPOBOAUTCA B q)opMe IMUCBbMCHHOI'0O TCCTUPOBAHUSA, BApUAHTBI TCCTA COCTABJIAIOTCA U3 BOIIPOCOB,
MNPUBCACHHBLIX B IIACIIOPTC 3a4fTa, IMO3BOJAIOMIMX OLCHUTH IIOKA3aTCIIn C(l)OpMI/IpOBaHHOCTI/I
COOTBCTCTBYIOIIHX KOMHGTGHHI/Iﬁ

Kpome toro, cpopmMupoBaHHOCTh KOMIIETEHIIUI MPOBEPSAETCS IPU MPOBEIECHUU MEPONPUATUN TEKYIETO
KOHTPOJIS, yKa3aHHbIX B TaOnuue pasznena 1.

B 7 cemecTtpe 00s3aTENbHBIM ATAIIOM TEKYIIEH aTTECTAI[MH SBISETCA pacdeTHO-rpaduiIecKoe 3a1aHue
(PI'3). TpeboBanus k BeinoaHeHHIO PI'3, cocTaB u npaBuiia oeHKH chopMyIupoBansl B mactopre PI'3.

OO0u1ye npaBuia BHICTABICHUS OLICHKU 110 AUCLUILIMHE ONPEEIIAIOTCS OaIbHO-PEHTUHTOBOM CHCTEMOH],
NPUBEJCHHON B paboueil mporpamme yueOHOM JUCIUTUINHBL.

Ha ocHOBaHWW TpHBENECHHBIX Jaliee KPUTCPUEB MOXKHO CJeNaTh OOIIMA BBIBOJ O CHOPMUPOBAHHOCTH
xommerenimii  [TK.13/HU, TIK.15/HU, TIK.16/HU, 3a koTopble OTBeYaeT AMCIMIUIMHA, HA Pa3HBIX
YPOBHSIX.

OO0uas xapakTepucTUKA YPOBHEH 0CBOEHHS] KOMIIETEHIIHIA.

Hu:xke moporoBoro. YpoBeHb BBINIOJHEHUS PadOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpEOOBaHHUH,
TEOPETUYECKOE COJepKaHUE Kypca OCBOEHO YACTHUYHO, NMPOOENbl MOTYT HOCHTH CYIIECTBEHHBIH XapakTep,
HEOOXOMMbIE MPAKTHYECKHE HABBIKM PA0OTHI C OCBOSHHBIM MaTepHaaoM cPOpPMHpPOBAHBI HE JIOCTATOYHO,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX NpOrpaMMol OO0y4deHHs Yy4ueOHBIX 3aJaHUi HE BBIMOJIHEHbI WM
BBITIOJIHEHBI C CYIIECTBEHHBIMH OIIMOKaMu. J{nama3on 6amnoB pedtunra 25-49, ouenka mo ECTS F ...

X.

IMoporoBelii. YpoBeHb BBITIOJHEHHS Pa0OT OTBEYaCT OOJIBIIIMHCTBY OCHOBHBIX TPEOOBAHUI, TCOPETUUSCKOE
COJICpKAaHUE Kypca OCBOCHO YaCTHYHO, HO MPOOESBI HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOIMMBbIC
NPaKTUYECKUE HABBIKM pabOThl C OCBOCHHBIM MAaTE€pPHaJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBITHHCTBO
MPEyCMOTPEHHBIX TPOTrpaMMoli OOydeHHUs Y4YeOHBIX 3aJlaHUi BBIIOJIHEHO, HEKOTOPBIC BHIbI 3aJaHHIA
BBITIOJTHEHHI ¢ ommOKkamMu. J{nana3on 6amnos peitunara 50-72, onenka mo ECTS E ... C-.

Ba3oBblii. YpoBeHb BBINOJIHEHUST pabOT OTBEYAE€T BCEM OCHOBHBIM TpPEOOBAaHMIM, TEOPETUUYECKOE
coJiepKaHne Kypca OCBOEHO IMOJHOCTBIO, 0€3 MpoOesoB, HEKOTOPhIE MPAKTUYECKHE HABBIKM PalbOThHI ¢
OCBOCHHBIM MaTepHaoM C(OPMHPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE POTrPaMMO 00yUYeHHUs
y‘-Ie6HI:Ie 3aJaHus BBIIIOJIHCHBI, Ka4YCCTBO BBIIIOJHCHHUA HM OAHOI'O M3 HHUX HC OLICHCHO MHHHUMAJIbHBIM
YUCJI0OM 6aJIJIOB, HCKOTOPBIC U3 BBIMTOJIHCHHBIX 3aI[aHPII>'I, BO3MOJKHO, COACPIKAT OIIINOKH. I[I/Ial'[a?;OH
6autoB peittunra 73-86, ouenka no ECTS C ... B.


http://dispace.edu.nstu.ru/ditest/test/index/8169

IIpoaBMHYTHI. YPOBEHD BBIMOIHEHHUS padOT OTBEYAET BCEM TPEOOBAHHIM, TEOPETHUECKOE CO/IEpIKaHUE
Kypca OCBOCHO TOJIHOCTHIO, 0€3 po0esIoB, HEOOXOIMMbIE TTPAKTUYECKUE HABBIKM PaOOTHI ¢ OCBOSHHBIM
MatepuasioM CGHOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TMpOTpaMMON oO0ydeHus ydeOHbIe 3ajaHus
BBITOJIHEHBI, KAYECTBO WX BBIIOJHEHHUS OLIEHEHO YHCIOM 0alioB, OJIM3KUM K MakCUMajIbHOMY. Jlnamna3oH
6amnoB peiituara 87-100, ouenka mo ECTS B+...



denepanbHOE rocyIapCTBEHHOE 010 KETHOE 00pa30BaTEeNIbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY
Kadenpa xumun 1 XUMHUYECKON TEXHOJIOTUN

IHacoopr 3a4era

110 JUCHUIIIIMHE ((TeOpeTI/I'-IGCKI/Ie U TCXHOJOI'M4YC€CKUE OCHOBBI He(bTeXI/IMI/I‘-ICCKI/IX MMpoOU3BOACTB», 7
cemecTp

1. Meroanka oueHKH

3aueT MPOBOIUTCS B MHCBMEHHOW (opme B BHIe TecTa. 3a KaKIAbIA NPaBUIBHBIA OTBET
TCCTOBOI'O BOHpOCﬂ MOXHO HOJ'Iy‘II/ITB oT 0 0 l 6anna. 3aqu pacnonomeH I10 CCBIJIKEC
http://dispace.edu.nstu.ru/ditest/test/index/8169

2. Kputepuu omeHKu

* OtBeT Ha BOMPOCHI TECTa AJIS 3aU€Ta CUUTACTCS HeYAOBJIETBOPUTEIbHbIM, €CIIU CTYJIEHT IpH
OTBETE Ha BOMNPOCHl HE JAET OINPEACICHHI OCHOBHBIX IOHSATHH, HE CIIOCOOCH II0Ka3aTh
NPUYHHHO-CJICICTBCHHBIE CBSI3U SIBIICHUM, TPU PEIICHUH 3aJaddl JOMYCKAaeT MPUHIMITHAATBHbIC
OImMOKH, OIlEHKA COCTaBIIAET MeHee 9 baos.

« OTBeT Ha BOMPOCHI TECTa IS 3aUeTa 3aCYUTHIBAECTCS HA MOPOrOBOM YpPOBHE, €CIIU CTYACHT IpU
OTBET€ Ha BOMPOCHI JIa€T OMNpeAENICHUE OCHOBHBIX MOHSTHUN, MOKET MOKa3aTh MPUYMHHO-
CJIEICTBEHHBIC CBSI3U SIBJICHHM, MPH PEIICHUH 33/1a4ll JOMYyCKAaeT HEeMPUHIUIHAIBHBIE OMIMOKHU,
HarpuMep, BHIYUCIUTENbHBIE, olleHKa cocTaBisieT 10-14 bannos.

» OrtBeT Ha BOMPOCHI TECTA IS 3a4€Ta 3aCUUTHIBACTCS HA 6A30BOM YPOBHE, €CITU CTYICHT IIPH OTBETE
Ha BOMPOCH! (POPMYIIMPYET OCHOBHBIE TIOHSATHS, 3aKOHBI, TAET XapaKTEPUCTHKY MPOIIECCOB, SIBICHHUIA,
IPOBOJMUT AHAIW3 MPUYUH, YCJIOBUIM, MOXET MpPEJCTaBUTh KAYECTBCHHBIC XapaKTEPUCTHKH
IPOIIECCOB, HE JIOMYCKAET OMIMOOK MMPU PELICHHUH 3a]1a4H, OlleHKa cocTaBiseT 15-16 6anios.

* OrtBeT Ha BOMPOCHI T€CTa JJIS 3a4eTa 3aCYMTHIBACTCS HA MPOABHUHYTOM YPOBHE, €CIIH CTYICHT MPH
OTBETC Ha BOIIPOCHI ITPOBOAUT CpaBHHTCHBHBII;'I aHaJIM3 NoAXO0A0B, MPOBOAUT KOMILIEKCHBIN aHaJIn3,
BBISBJISICT MPOOJIEMbI, Mpe/iaraeT MEXaHU3Mbl PEIICHUS, CIIOCOOCH MPEICTABUTh KOIMYSCTBCHHBIC
XapaKTCPUCTUKHU OIPECACICHHBIX MPOLUECCOB, NPUBOAWUT KOHKPCTHBLIC IMPUMEPLI W3 MPAKTUKHU, HE
JIOITyCKaeT OMMOOK M CIIOCOOEH 000CHOBATH BEIOOP METO/IA PEIICHHUS 331a4H, OLCHKA COCTABIISCT
17-20 6annos.

3. IlIkaJja oumeHkn

3auer cunTaeTcs CIaHHBIM, €CIIM CyMMa 0ajuToB 1O BCEM 3aJaHUsIM TECTa COCTABIISET HE MEHee
10 6anoB u3 20 BO3MOXKHBIX.

Koaddunment, ¢ KOTOppIM YUUTHIBA€TCS MOJIyd€HHAs cymMMa OajljloB B OOLIEH OIeHKE
10 JUCLUIUINHE, onpeaensercs [IpaBuinamu artectanuu.

B 06H1€I>'I OLICHKE II0 AJUCHUIIIIMHC 6aJIJII>I 3a 3a4UCT YYUTBIBAIOTCA B COOTBCTCTBHU C
npaBujiaMd  OaJUTbHO-PEUTHHTOBOM  CHUCTEMBI, TPUBEICHHBIMA B pabouell mporpamme
AJUCHUITIINHBI.


http://dispace.edu.nstu.ru/ditest/test/index/8169

IIpumep tecra

I. B cocraBe HedTu
1. HaxoaATCS HEMPEACTbHBIC YTICBOIOPO/IbI;
2. Haxooamcs npedeibHble Yeiee000po0bl NPeUMYyWeCmeeHHO NapaphuHo8020 psaod;
3. OTCYTCTBYIOT I'€T€pOaTOMHBIC COSTUHEHHS;
4. Haxooamcs apomamuiecKue coeOUuHeHuUsl.

II. ToBapHBIMU HEPTETIPOAYKTAMH SBIISIOTCS
1. ecmazounvie macna;
2. IPOAYKTHI NEPBUYHON HedTenepepadoTKu;
3. Mmomopuvie monnusa;
4. HEOPraHUYECKUE KUCIIOTHI.

III. Hed1b, n3BIEKaEMas M3 CKBAKUH
1. sBsiercst (BO BCSIKOM CIIydae B OTE€UECTBEHHBIX MECTOPOKACHUSX ) JOCTATOUYHO YHCTOMH;
2. He 1o/iBepraeTcst 00eCCOIMBaHUIO;
3. He mo/BepraeTcst 00€3BOKUBAHUIO;
4. noogepeaemcs cmabunuzayuu.

IV. TepMuuecknit KpEKUHT JUCTUILIATHOIO CHIPbs
1. mpumeHsieTcs MPEeuMYIIECTBEHHO /IS TOTIOIHUTETFHOTO TIOTY4YeHUsT OCH3MHA;
2. ocyuecmensaemcs ¢ UCNOIb308aHUEM aAPOMAMUIUPOBAHHBIX
8bICOKOKUNAUUX OUCTMULIAMOS;
3. ABJISETCS KaTATUTUYECKUM IIPOLIECCOM;
4. npumensiemcst 01 Mepmono02omosKY OUCMULIAMHBIX 8UO08 CbIPbsL 01 YCIMAHOBOK
KOKCOBAHUS U NPOU3BOOCMBA MEPMO2A30UIA.

V. Ilpoueccsl KaTaTuTAYECKOTO KPEKUHTA

1. OCYIECTBIISIFOTCS C UCITOJIB30BAHMEM B KQ4eCTBE CHIPhS IPEUMYIIECTBEHHO CHIPOH HEPTH;
2. 0CyWecmenaomcs ¢ UCHOIb308AHUEM 8 KaueCcmeae Cblipbs NPeUMyuwecmeeHto 8ayyMHO20
U 21YO0K0BAKYYMHO20 OUCTULIAMA (2A30U15);

3. obnaropakxuBaHHE UCXOHOTO CHIPhsI OCYIIECTBISETCS C IIETBIO MOBBIIICHUS
COJIEp)KaHUs B HEM METAJUIOB M KOKCOTEHHBIX KOMIIOHEHTOB;

4. npumensiomcs 01 NPOU3BOOCMBA C MAKCUMANbLHO BbICOKUM 6blx00oM (bonee 50 %)
8bICOKOOKMAH0B8020 OEH3UHA U COCUNCEHHBIX 2ad308 — Cbipbs Ol  HepmexumMuieckux
npouU3800Cmae;



VI. KatanuTiuueckue KUCIOTHO-OCHOBHBIE MPOLIeCCH HedrenepepadoTKku
1. mporecc OKUCIUTETHHONM KaTaTUTHUECKON KOHBEPCUU YTIIEBOAOPOIOB
IIPUMEHSIETCA JUIs [TOJIyY€HUs YIIIEKUCIIOTO Ia3a;
2. nponecc Kitayca — noiaydeHue cepoBoJopo/ia U3 2JIeMEHTapHOM Cephl;
3. npoyecc Knayca — nonyuenue 31eMeHmMaApHOlL cepbl U3 cepo8ooopood;
4.  oKuCIHTEeNbHAS IeMEpKANTaHU3AIMS CKMKEHHBIX Ta30B M OCH3UHO-
KEpOCHHOBBIX (hpakiuii 3aKIII0YaeTcs B epeBoJie UX B 00Jiee aKTUBHBIC AUCYIb(PUIbI.

VII. I'mapokaTaiuTHUeCKKe MPOIECCHl MepepaboTKH HEDTSIHOTO ChIPhs
1. npoyecc kamanumuueckozo pughopmunea npumersemcs 01 NOLYYeHUs UHOUBUOYATbHBIX
apomMamu4eckux coeOuHeHull U noGvluleHUss 0emMOHAYUOHHOU CIOUKOCMU OEH3UHO8,
2. ChIpbeM JIA IIpoliecca KaTAIUTUYECKOro pudOpMUHTa SIBISETCS TYAPOH;
3. TUIIPOOYHCTKA TOTUTMBHBIX (PPAKIMI OCYIECTBISICTCS PU JaBICHUU HIKE aTMOC(HEPHOTO;
4. HU3K03aCThIBAIOIINE HE(DTEIPOAYKTHI MOTYYAOTCS MYyTEM TUApOAeapOMaTH3AIIH.

VIIL Ilony4yeHne CHHTETUYECKOrO Kay4yKa
1. ucxoonwvim coipvem On5 noyuenus cunmemuyecKux Kayuykoe AenA0mes MOHOMepbl,
2. CUHTETUYECKHE KayuyKH 10 SKCIUTyaTallMOHHBIM CBOWCTBAM IIPEBOCXOASAT HATypalbHBbIii;
3. cunmemuyecKkue KayuyKu npumMeHsemcs 0Jis U320MosleHusl pe3UHOBbIX U30eNUll;
4. B KayecTBE HAINIOJHUTENS IIPU U3TOTOBJICHUH PE3UHOBBIX U3/1EIUN
IIPUMEHSETCS AIFOMUHUEBAS ITyApa.

IX. IlomyyeHre CHHTETUYECKUX BOJIOKOH

1. cuHTeTHuYecKue BOJIOKHA U3TOTOBISIIOTCS U3 BBICOKOMOJIEKYIISIPHBIX COETUHEHUH,
HaxOJSIIUXCS B IPUPOJIE B TOTOBOM BH/IE (IIEJITI0I03a, Ka3eUH U JIp.);

2. cuHmemuyecKkue 80JI0OKHA U320MOBIAIOMCI U3 8bICOKOMONEKYIAPHBIX COCOUHEHU,
npeosapumenbHo CUHMe3UPYeMblX U3 MOHOMEPOS;

3. npu popmosanuu 8010KHA NPAOUTILHASL MACCA NPONYCKAEMCS Yyepe3 (hunvepy
(Humeobpazoeamens),

4. BHCKO3HOE BOJIOKHO SIBJISIETCS] CHHTETHUECKHUM.

X. [lonydyeHue maacTUYEeCKux Mace

1. MONMUATUIEH U3TOTOBIISIETCS C HAIIOTHUTEIISIMHU;

2. 8 NIACMMACChl 86005MCA 8 HEDOILUIUX KOIUYeCMBAX YCKOpumenu, obecneuusaoujue
OMBEPAHCOCHUE C HYHCHOU CKOPOCMbIO Npu Doee HU3KOU memnepamype;

3. TIpH U3TOTOBIEHHH IJIACTMACC B KAUECTBE HAMOIHHUTENEH MPUMEHSIOTCS
TOJILKO MUHEPAJIbHbBIE COEUHEHHUS;

4. TepMOpeaKTHBHAS CMOJIa Pa3MATrdaeTcs IPU HArpEeBaHUU U MOXKET OBITH TTOBTOPHO
KCIIOJI30BaHA JUJIS IOJYYEHUS U3AETUH.

XI. I'erepoatomuble coennHEHUS HEDTH

napaduHOBBIE YTIIEBOIOPOIBL;

apOMAaTHUYECKUE YTIIEBOIOPOIBI;

Ha(TEHOBBIE YTIIEBOIOPOIBI;

cepocoodepaicawjue, azomcooeparcaujue U KUCI0poocooepicaujue coeOUuHeHUs.

el N =



XII. OcHoBHBIE (hr3nUECKHe CBOMCTBA HEPTEH

IUIOTHOCTH OONBIIMHCTBA HeTel HaxoauTes B auanazone 1,81...1,90 r/em

BSI3KOCTh He(pTEH MPAKTHUYECKU HE 3aBUCUT OT TEMIIEPaTypPhL;

Menioma ucnapenus Hepmenpooykmoe Mervuie meniomsl UCNAPeHUsl 800bl,

pacyem menjiomul c2oOpaHusi Heghmenpooykmos nposooumcsi no gpopmyne /.M. Menoeneesa

N

XIII. OcHoBHbIe (hr3nueckue cBoiicTBa HeTeh

1. npuuunoii nomymuenus monaue s6aaemcs blnadenue KpUCmauilos 1b0d U napagpQuHoesix
V2nee000po0os;

2. TPUYMHOW MOMYTHEHHSI TOIUIMB SIBIISICTCS TUIABJICHHE KPUCTAJIIOB JIbJa U NapaUHOBBIX
YTJIEBOJIOPOIOB;

3. yrIIeBomOpo bl HeTH OCCIIBETHBI;

4. dewm serue HeTH M HEQTEMPOITYKTHI, TEM OOJIBIIE COACPKHUTCS B HUX
CMOJIMCTO-ac(alIbTEHOBBIX BEIIECTB M TEM OHH TEMHEE

XIV. Ilepepabotka nedtu
1. XMMUYECKHE IPOLECCH epepaboTki HeTH — rPaBUTALIMOHHBIE,
peKTU(UKANMOHHBIE, SKCTPAKIIMOHHBIE, a0COPOLIMOHHEIE, aICOPOIIMOHHbIC;

2. usuyeckue npoyeccoi nepepabomku Hepmu — 2pasumayoHmble,
PpeKmupurkayuoHuble, SIKCMpaKyuouHvle, abcopoyuonHvle, A0CoOpoOYUOHHbIE,

3. KOHEYHBIM IPOAYKTOM aTMOC(hEpHON NeperoHKy HeTH SABISETCS T'YIPOH;

4. u3 masyma nymem 6aKyyMHOU Nepe2oHKU NOIYHUAIOM AKYYMHbIU 2A301lb ULl
macnauvie opaxyuu.

XV. Knaccuduxaius TOBapHbIX HEPTETIPOTYKTOB

MOTOpHBIE TOIUIMBA — ra30TypOUHHBIE U KOTEJIbHBIE;

SHepemu4ecKue monauea - 2a30mypouHHbsle U KOmeabHbule,

CMA304HblE MACTA — MOMOPHbLE, MPAHCMUCCUOHHbLE, UHOYCMPUATbHbLE U SHEP2EMUUECKUE;
HECMa304HbIe Macja — MOTOPHbIE, TPAHCMUCCUOHHBIE, HHAYCTPUAIbHbIE

Y DHEPI€TUUYECKUE;

AP

XVI. Knaccudukanust ToBapHbIX He(PTETPOIYKTOB
1. unegpmexumuueckoe coipve — apomamuueckue yeneeo000poovl, Cbipbe
07151 nNUpPOIU3A, NAPAPUHbL U Yepe3uHbl;
2. He(pTEeXUMHUECKOE ChIPhe — KOHCUCTEHTHBIE CMA3KH, OCBETUTEIbHBIN KEPOCHH,
MPHUCAIKU K TOIUIMBAM U Macjam;
YenepooHvle U GANHCYuUe Mamepuaivl — Hepmsanvie KOKCbl, OUMYMbl, HepmsaHble neKu,
4. HepTenpoayKTHI CIIEHUAIBHOIO Ha3HAYEHHUS - He(TIHbIE KOKCHI, OUTYMbI, HE(PTSHbBIE MTEKH.

w
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XVIL INoaroroBka He(hTH K epepadOTKe
He(Th, U3BJICKACMasi U3 CKBAKHH, HE COJIEPXKHUT B ceOe MPUPOJIHBIIA a3,
MEXaHHYECKUE IPUMECH U TIACTOBYIO BOAY;
Hehbmb, uzsiekaemas u3 CK8ANCUH, COOEPACUM 6 cebe NPUPOOHDILL 243, MEXAHUYECKUe
npumecu u niacmosyio 600y,
omaoenenue 800bl OM HedmMuU 3aKII0UAENCs 8 PA3PYULEHUU IMYTbCULL,
AJIEKTPOJICTUAPATOP HE MPEIHA3HAYECH JIJIs1 00E3BOKUBAHUSI HEPTCH.

XVIII. Tepmudeckue nporieccol nepepaboTku HEPTIHOTO CHIPbS

npu ucOpexunze 2yOpoHa KPeKuHe-0Cmamox umeem MeHbuLyio 653K0CHb N0 CPABHEHUIO
C cvlpvem;

IIpH BUCOPEKUHTE TYAPOHA KPEKHUHT-OCTATOK UMEET OOJIBIIYIO BSI3KOCTH 10 CPABHEHUIO
C CBIPbEM;

MexHUYecKutl yeaepoo (caxicy) noiyyarom us npupooHo20 2a3d;

IIPH MTOJTYYCHUH ITHIICHA MTUPOJIM30M OCH3MHA BpeMsi IPEObIBAHMS PEareHTOB

B [1eYM cocTaBiisier 1...2 yaca.

XIX. Karanutnyeckuii KpeKuHT

CBIPBEM KATAIUTUYECKOTO KPEKHHTa SBJSETCS MPSIMOTOHHBIN OCH3HH;
Ha3HaueHue nporecca C-aTKUINPOBAHUS — MOTYYCHNE CMAa304YHbBIX Maced,;
HazHayeHue npoyecca O-arKuIupo8aHus Memanoia u300ymuileHomM — noJydenue
Memunmpemobymunoeozo 3¢upa (MTBO),;

MTBD oobasnsemcs k asmobeH3uny 0Jis1 NOBbIUEHUSL OKIMAHOB020 YUCIA.

XX. l'nnpokataJuTHUECKUE NMPOLECCH MepepaboTKH He(YTIHOTO ChIPbhS
THJIPOKATAINTHYECKUE IPOLECCHI OCYLIECTBISIOTCS B CPEJE a30Ta;

1eJb TUAPOKATATUTUYECKUX MTPOLECCOB pehOPMUPOBAHUS HEPTIHOTO CHIPbS — yIaJICHHUE U3

HETo TeTepOOPTraHNYECKUX COCTUHEHHIA;

2UOPOOUUCKA MONIUBHBIX (PPAKYUli NpeOHA3HaA4eHa 05 YOAIeHUsl U3 He2o
2emepoopeaHueckux coeOUHeHuUll;

CeNeKmuBHblll 2UOPOKPEKUHS MONIUBHBIX DPAKYULL NPUMEHAEMCS 0151 NOGbILUEHUS]
OKMAHOBLIX UUCEN A8MOOEH3UHOS.



ITpaBriIbHBIE OTBETHI I TECTA
1-2,4
11-1,3
-4
IV-2,4
V-2,4
VI-3
ViI-1
VII-1,3
IX-2,3
X-2
XI-4
X11-3,4
XI1-1,3
XIV-2,4
XV-2,3
XVI-1,3
XVI1I-2,3
XVIII-1,3
X1IX-3,4
XX-3,4



denepanpHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNES
BBICIIIETO 00Pa30BaHUs
«HoBocuOupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTET

Kadenpa xumuu 1 XuMu4eckoi TEXHOIOTHH

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoThl)

1o qucuuiuinHe «TeopeTnyeckrue U TEXHOJIOTHYECKUE OCHOBBI HE(PTEXMMUYECKUX
IIPOU3BOJCTBY, 7 CEMECTpP

1. MeToauka OLEHKH

B pamkax pacuetHo-rpaduueckoro 3amaHusi (pa®oTbl) MO AMCUUIUIMHE CTYAEHTHI
JOJDKHBI BBIMOJHUTH pacueT IMpoliecca IOJyYeHUs ATHIEHA M3 3TaHa B COOTBETCTBUM C
UCXOJIHBIMU JIaHHBIMHU.

[lpu BBIMONHEHHMU pacueTHO-Tpaduyeckoro 3amaHusi (pabOThI) CTYIACHTHI JOJKHBI
IPOBECTU aHAJIM3 IMpoliecca MUPOJIN3a MPEEIbHBIX YIIeBOAOPOAOB (KaK TEOPETUUYECKHM, TaK U
HA OCHOBE 3KCIEPUMEHTAIbHbBIX JaHHBIX ).

Oo6s3atenbHble cTpykTypHBIE yactu PI3(P).
1. Bgenenue.
2. Ananmutuyeckuil 0030p (B aHAIUTUYECKOM 0030pe TMPUBOAATCA CBEIEHUS O
TEOPETUIECKIX OCHOBAX IMPOIlecca MOMyUSHUS ITUICHA U3 3TaHA).
3. Pacuérnas yactsb.
4. BrIBOJIEL.
5. bubmmorpadguyeckuii CrMcoK.

Pacuérao-niosicHuTENbHAS 3amnHcKa (00béMOM He MeHee 15 crpanun opmara A4) odopmiisercs
B cooTtBeTcTBUM ¢ TpeboBanusimu ['OCT 7.32-2001 «Otué€r 0 Hay4yHO-HMCCIEIOBATEIbCKOU
pabote. CTpykTypa U nmpaBuia ohopMICHUS

OLICHI/IBaCMLIC TITO3UITUH: TCOPCTI/I‘ICCKI/IG U TIPAKTUYCCKUEC CBCACHUSA IIPOLCCCOB  IMOJIYYCHUA
HCTIPCAICIIbHBIX YITICBOAOPOAOB, PACUCT MPOLECCA ITOITYICHUA STUJICHA U3 3TaHaA.

2. Kpurepuu oneHKH

* PaGoTa cumTaeTcsi He BBINOJHEHHOM, eciu BhIMoMHEHBI He Bce yacTu PI'3(P), oTcyrcrByer
aHamM3 O0OBEKTA WCCIICJIOBAHMS, allllapaTHBIE CPEJICTBA HE BHIOPAHBI MU HE COOTBETCTBYIOT
COBpPEMEHHBIM TPeOOBaHUAM, OllEHKA cocTaBisieT Hbke 20 OayioB.

* PaGoTa cumTaeTcsi BBINOJIHEHHOW HA MOPOroBoM YypoBHE, eciau yactu PI'3(P) BwimoiaHEHBI
dbopMalbHO: aHamu3 OOBEKTa BBIMIOJHEH 0€3 JIEeKOMIIO3WIIMH, allllapaTHhIE CPEJCTBa HE
COOTBETCTBYIOT COBPEMEHHBIM TPEOOBaHUSM, OIlcHKa cocTaBisaeT 20-24 Gamos.

* PaGoTa cumTaeTCs BBIMOJTHEHHOW HA 0Aa30BOM YPOBHE, €CIIM aHAIM3 OOBEKTa MCCIICIOBAHMS
BBITIOJIHGH B TIOJIHOM OO0BEMeE, ammapaTHbIE CpeACTBAa BBIOpaHbI 0€3 JOCTaTOYHOTO
000CHOBaHMSI, OIIEHKA cOCTaBisgeT 26-32 OayUIoB.

» Pabota cunTaercs BBINOJHECHHOW HA TMPOABHHYTOM YpPOBHE, €CJIM aHAIW3 OOBEKTa
MCCJICIOBAHMS BBIIIOJHEH B IIOJIHOM 00BbEME, BEIOOP aIllmapaTHBIX CPEJICTB 0OOCHOBAH, OIlEHKA
cocrasisgeT 34-40 6amos.

3. HIkajna oueHKH

B o06meit onenke no aucuuiuinHe 6amisl 3a PI'3(P) yunTeiBatoTcs B COOTBETCTBUHU € IPAaBUIAMU
OaIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMU B paboyeil mporpaMme JUCIUIINHEL.

4. TlpumepHblii nepeyenb Tem PI'3(P)



Pacuet nporniecca moydeHus dTUICHa U3 dTaHa (TI0 BApUaHTaM).

Tabnuua
1 9 CocraB sTaHoBOM (paxiuu, % 00. 3 4
C2H4 CzHG C3H6 C3H8 C4H8

1 249000 | 0,7 89,9 4,5 4,6 0,3 0,39 840
2 248000 | 0,6 90,1 4,4 4,7 0,2 0,38 835
3 247000| 0,5 90,0 4,7 4,6 0,2 0,37 830
4 246000 | 0,7 89,9 4,5 4,5 0,4 0,36 825
3) 245000 | 0,8 89,6 4,7 4,7 0,2 0,35 820
6 244000 | 0,7 88,6 4,8 5,6 0,3 0,39 840
7 243000| 0,9 88,6 4,9 5,2 0,4 0,38 835
8 242000| 0,6 90,0 4,6 4,6 0,2 0,37 830
9 241000| 0,8 89,9 4,2 4,8 0,3 0,36 825
10 240000| 0,8 89,5 4,5 5,0 0,2 0,35 820
11 239000 | 0,7 89,4 4,8 47 0,4 0,39 840
12 238000| 0,5 89,7 4,9 4,6 0,3 0,38 835
13 237000 | 0,6 89,5 4,6 5,1 0,2 0,37 830
14 | 236000 | 0,7 89,9 4,6 4,5 0,3 0,36 825
15 235000| 0,6 90,0 4,7 4.4 0,3 0,35 820
16 234000| 0,8 89,9 4,8 4,2 0,3 0,39 840
17 233000 | 0,7 89,4 4,7 4,8 0,4 0,38 835
18 232000 0,5 89,7 4,6 4,9 0,3 0,37 830
19 231000 0,6 89,5 5,1 4,6 0,2 0,36 825
20 230000 | 0,7 88,6 5,6 4,8 0,3 0,35 820
21 229000| 0,5 90,0 4,6 4,7 0,2 0,39 840
22 228000| 0,9 88,8 5,0 4,9 0,4 0,38 835
23 227000| 0,6 90,1 4,6 4,5 0,2 0,37 830
24 1226000 | 0,7 89,6 4,5 4,8 0,4 0,36 825
25 225000 0,5 89,8 4,8 4,6 0,3 0,35 820

[Mpumeuanue: 1 — HOMep BapuaHTa; 2 — roJJ0Basi MPOM3BOAUTEILHOCTh, TOHHBI; 3 — MACCOBOE OTHOILIEHUE BOJSHOTO

napa K 3TaHoBo# (ppakuuu; 4 — Tremmeparypa npouecca, °C.

Pacuetno-rpaduueckas padora (PI'P) Bkirodaer 3agaHue UM pacueTHO-TIOSICHUTEIHHYIO
3aIUCKY.

B 3aganuu Ha PI'P yka3beiBaroTcs crenyromue JaHHBIE:
roJ10Bast IPOU3BOJAUTEIBHOCTD, TOHHBI;
COCTaB 3TaHOBOM (hpaxium;

MacCCOBOC OTHOIICHUEC BOJASHOI'O IIapa K 3TAaHOBOH (I)paKI_[I/II/I;

Temneparypa npoiecca, °C;
OcranpHble, HEOOXOMUMBIE JUIsI PAcUETOB JaHHBIE, CTYJAEHT CaMOCTOSITEILHO HAXOJIUT B
PEKOMEHIyeMOM JTuTepaType.




denepanbHOE rocy1apCcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHUE
BbICIIET0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBIH TEXHUYECKHI YHUBEPCUTET
Kadenpa xumun 1 XuMU4eCKOi TEXHOJIOTHH

MMacnopT
NMPAKTU4eCKHUX pador

no aucuuiuinHe «TeopeTnueckue U TEXHOJIOTHYECKUE OCHOBBI HE(PTEXMMUYECKUX
IIPOU3BOJICTBY, 7 CEMECTP

1. Meroauka OLeHKH.

[IpakTryeckas paboTa BBIMOIHACTCS CTYACHTAMH UHIUBHIyaTbHO, 0(OPMIIIETCS B TETPAAN
1 3amuinaercs (crnucok Bompocos). Kaxaprii Bornpoc onernBaercs oT 0 qo 10 6amios.

2. Kpurepuu oueHKH.

* paboTa CUMTACTCSI He BBITMOJHEHHOW, €CIIM CTYACHT HE O(OPMHI OTYET, HE BBITIOJHWII
3aJlaHUe JUIsl MPAKTHYECKOHW pabOThI, HE B IOJIHOM OOBbEME OTBETHJ Ha BOIPOCHI, OIICHKA
cocrasirsieT MeHee 20 0asuIoB.

* paboTa cyHMTaeTCsl BBINOJHEHHOH HAa MOPOrOBOM YDPOBHE, BBINOJHWI 3aJaHUE IS
MPAKTUYECKOH padOThl, OTYET OPOPMHIII ¢ OIIMOKAMH M 3aMEYaHUSIMHU, HE B MOJIHOM 00OBbeMe
OTBETHJI Ha BOIIPOCHI, OIlcHKa cocTaBisaeT 20-24 Gana.

* paboTa CUMTACTCS BBIMOJIHEHHOW Ha 0230BOM YPOBHE, BBIITOJHUII 33/IaHHE [UIs IPAKTUYCCKON
paboTer, oT4eT OGOPMHUI C HECYIICCTBCHHBIMH 3aMEUaHUSMHU, TPU OTBETE HA BOIPOCHI
JIOITYIIIEHBI HETOYHOCTH, OIIEHKA cocTaBisieT 26-32 6aia.

* paboTa CuUMTaeTCAd BBIOJIHCHHOM HA NPOJABUHYTOM YPOBHE, BBIMIOJHHWI 3aJlaHUE IS
MpaKTUYECKOW paboThl, OT4eT OGOPMHII BEPHO, B IMOJIHOM OOBEME OTBETHJI Ha BOIPOCHI,
orieHka coctasisieT 34-40 6ana.

3. IlIkaJja omeHkKH.

B o0meli omnenke mo IuCHUIUIMHE Oaylibl 3a pabOThl YUYMTHIBAIOTCS B COOTBETCTBUU C
MpaBWwiIaMyd  OaJJIbHO-PEUTHUHIOBOW  CHUCTEMBI, MpPHUBEACHHBIMM B palouell mmporpaMme
JTUCIUIUINHBI.

4. TlpuMepHblii nepeyeHb BONPOCOB /sl 3AIIMThI NPAKTHYECKUX padoT.

1. OcobenHocTH HeTH KaK ChIPbs IPOLIECCOB IIEPETOHKU

2. [TpuHIMIIHANBHAS CXeMa YCTAaHOBKH AJIEKTPOOOECCONMBAHUS HEPTH

3. I'erepoaromHubie coennHeHns1 HeQTH

4. Oco0eHHOCTH MIEPErOHKH HEPTH C BOASIHBIM TApOM

5. [IpuHIMIIHaTBHAS TEXHOJIOTUYECKAsk CXeMa MPOIIecca TEPMUYECKOTO0 KPEKUHra JUCTHILIATHOTO
CBIPBA

6. [MpuHIMNIIANEHAS TEXHOIOTHYECKAs CXeMa Mpoliecca BUCOPEKNHTa Ty IpoHa

7. IIporecc 3aMeICHHOTO KOKCOBaHUS

8. [MpuHnMIUaNEHAsS TEXHOIOTHYECKast CXeMa Mpolecca KaTaJuTHIECKOro KPEeKHHTa ¢ TU(T-
peakTopom

9. [IpuHIUUANEHAS TEXHOJIOTHYECKAs CXeMa Mpoliecca CEPHOKUCIOTHOTO O-aNKIITUPOBAHHUS
10. Karanmutnueckoe O-akuanpoBaHue METaHONA U300y THIIEHOM

11. [MpuHnnuansHas TeXHOJIOrHYecKas cXxeMa Ipoliecca MoJyYeHUs Cepbl U3 CEpOBOIOPOA IO

Metony Knayca



12. HpI/IHLII/IHI/IaJ'H:Ha}I TCXHOJIOrMYCCKad CXeMa IMpoueccca KaTaAIuTHICCKOro pI/I(i)OpMI/IHI‘ a Co
CTallMOHAPHBIM CJIOCM KaTajln3aTopa

13. O011ee yCTPORCTBO M MPUHIIMIT ACHCTBUS peakTopa prudopMHHTa

14. OO0111ee yCTPOHCTBO M PUHITAI JCHCTBUS peakTopa THAPOOYUCTKH AU3ETBHOTO TOILINBA
15. [MpuHIMIHATEHAS TEXHOJOTHYECKAs CXeMa MpoIecca TUAPOOYUCTKY AU3ETBHOTO TOILINBA
16. AJIbTepHATHBHBIC MOTOPHBIE TOTLIIMBA

17. Kparkas xapakTepuCcTHKA MPOIIECCOB ACTHAPHUPOBAHHUS, THAPUPOBAHUS M OKUCIICHHUS
YTJIEBOJIOPOJIOB.

18. Kpatkast xapakTepruCTHKA IIACTHYECKUX MAcC Ha OCHOBE ITOJUMEPU3AIIMOHHBIX CMOJT

19. Kpatkas xapakTepuCTHKa IUIACTHYECKUX MACC HA OCHOBE MOJUKOHICHCAIIMOHHBIX CMOJI

20. Kpatkast xapakTeprcTHKa HCKYCCTBEHHBIX BOJIOKOH.



