MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUH rOCYIapCTBEHHBI YHUBEPCUTET)

b1.B.03

(undexc Oucyuniumvl)

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI

TexHnonoruu nepepaboTku HeTU U TPUPOJAHOTO raza

(HaumeHosanue OUCYUnIuHbl)

110 HaHpaBHeHI/IIO IIOATOTOBKH
18.04.01 XumMuueckas TEXHOJIOTHS

HaIpaBJIEHHOCTH (TIPOdUIIB)
PanmonanbHOE MCMOIB30BaHUE MPUPOIHBIX U CHIPEEBBIX PECYPCOB B
XUMHYECKON TEXHOJIOTUU U HeCI)TeXI/IMI/II/I

dopma oOydeHus: QUHAA
I'on Habopa: 2020
Oomras TpynoemMkocTs: 6OF

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO CeMeCTPpamM

Cemectp 3

dopMa KOHTPOJISL | DK3aMEH Hroro
Bun 3ansiTuit
Jlexum 8 8
JlaboparopHsbie 16 16
[TpakTnueckue 32 32
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PI'P
ITpomMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas pabora 56,35 56,35
CamocTosTenpHas pabora 124 124
KoHTpoas 35,65 35,65
Hroro 216 216




Pabouyto mporpammy coctaBui(u):
JloneHT, noueHT, k.X.H., [[BeTkoBa I1.B.

(OozndicHOCMb, y4eHoe 36anue, cmenenb, Pamunus V.0.)

(OozndicHOCmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

A\ OtcyTcTBYET

Penensent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiaHa
HamnpapieHus noarotToBku 18.04.01 Xumuyeckas TEXHOJIOTUS

Cpok neiicTBuA padoueii mporpaMMbl AUCHUILIMHBI 10 «_10_ » urons_ 2022r.

YTBEPXIEHO

Ha 3acenannu xadenps
«XHUMHYECKask TEXHOJIOTHS U pecypcocOepekeHre»

(mpotokon 3acemanust Ne 2 ot «19» cenrsaops 2019 r.).
AKTYAJIM3ALMA

Ha 3acenanuu kadenps
«XUMHUECKasi TEXHOJIOTHA U pecypcocOepekeHre»

(mporokon 3acenanus Ne 9 ot «12» mapta 2020 1.).



1. Ilenb oceoenus oucyuniuHbl

®opMupoBaHUE 3HAHUM HEOOXOIUMBIX IS Pa3padOTKU M MPOECKTUPOBAHUS TEXHOJIOTHMA
HOJArOTOBKU U NMepepabOTKH YTI€BOJOPOAHOIO ChIPbS.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCLHUILIMHA:
«[Ipomeccel W ammapaTtbl XHMHYECKHX U HEPTEXUMHUECKUX TNpeanpustuit», «Kartamm3 B
XUMHUYECKON TEXHOJIOTHNY.

JIMCUMIUTUHBIL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JTaHHOM MUCIUIUIMHBI HEOOXOIMMO Kak
npenmectBytomee: — «OO0OpyIOBaHUE XUMHYECKHX M HEYTEXHUMHUYECKUX MPEATPUSTHII,
«MeToibl ONTUMHU3ALMH PECypcocOeperallmx MpoleccoB B HEPTEXUMUU U XHUMHUYECKON
TEXHOJIOTHHM», TPOU3BOACTBEHHAs IMPAKTUKA (TEXHOJOTHYECKas IMPAKTHKA), MPEIIUIUIOMHAS
[IpaKTHKa.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U

NHaukaTopbl JOCTHKEHUAS

KOHTPOJIUpyeMble . IInanupyemsle pe3yJibTaThl
KONII)IIeT(g{yHI/II/I KOMITET CHITHH pyoﬁyqe}?m{y
(Ko ¥ HAMMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)

CIIOCOOHOCTh K _ 3HaTh: COBPEMEHHbIE METO/IbI
npodeccuoHaIbHOMY UCCIIeIOBaHMs B 00JaCTH TEXHOJIOTUU
pocrty, K nepepaboTku HEPTH U TNPUPOIHOTO
CaMOCTOSITEIBHOMY rasa.
00y4eHu1o HOBBIM YMeTh: HUCIOJIL30BaTh METOJIbI
METOAaM HMCCJICN0BaHUA, K Hay4YHOI'O HUCCICA0BaHUS npu
H3MCHCHUIO HAydHOTO H peneHnH npodecCHOHAIbHBIX 3aj1au.
Hay4HO- Brnaners: HaBblkamMu  BbIOOpa WU
IIPOU3BOACTBEHHOI'O IPUMEHEHUs  METOJOB  HAy4HOI'O
npoduIs CBOCH HCCIEeN0BaHUs pu pemeHuu
PO eCcCHOHANBHOI npogeccHoHaIbHBIX 3a1au.

nestensHocTH. (OK-5)

- TOTOBHOCTHh K 3alIUTC
00BEKTOB

3HaTh: aJrOPUTM AEHCTBUM IO MoAaYe
3as1BKU Ha IaTCHT.

WHTEJUICKTYaTbHON YMeTb: MPOBOJIUTH MATEHTHBIN MOUCK.
COOCTBEHHOCTH u Brnagerp: HaBBIKAMH 1O  3alIUTe
KOMMEPIIHATH3aIA  TIpaB WHTEIUIEKTYaJIbHOW COOCTBEHHOCTH.
Ha 00BEKTHI

MHTEJUIEKTyIbHOMN

coocrBennoctu (OITK-5)

-CIIOCOOHOCTD 3HaTh: 0COOEHHOCTH MOJEINPOBAHUS,
OpraHu30BBIBATh MaciITaOupoBaHUsl M  ONTHUMH3ALUU
CaMOCTOSITENTEHYIO u XUMAYECKHX M OMOTEXHOJIOTHMYECKHX
KOJJIGKTHBHYIO ~ Hay4yHO- CXEM M ITPOIECCOB.
UCCIIEIOBATEIHCKYIO YMeTb: TpUMEHSATh MPHOOPETEHHBIC
paboty,  pa3pabarbIBaTh 3HAHUS npu aHaJM3e
IUIaHBl M MPOTpamMMbl MIPOU3BOICTBEHHBIX CUTYallUi;
IPOBEICHUS HaYYHbIX npuHUMATh d()PEKTUBHBIC pElICHUS




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJIUpYeMble KOMITeTeH i I[InanupyemMble pe3yJbTaThl
KOMIIeTeHIM U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)

UCCJIEIOBaHUM u o CHIDKEHHUIO HEraTHBHBIX
TEXHHYECKUX pa3paboToK, MOCIICJICTBUI MPOMBIIIUICHHBIX
pa3palaTeiBaTh  3aJaHUA 00BEKTOB Ha OKPYXKAIOUIYIO Cpeny.

JUTSL UCTIOJTHUTEIICH Brnagerb:  OCHOBHBIMH  TpHEMaMH
(TIK-1) obecreyeHus 0e30ImacHOCTH

He(TEXMMHYECKUX MPOU3BOJICTB.

-CIIOCOOHOCTD 3HaTh: TEXHOJOTHIO  TIIyOOKOM
UCII0JIb30BaTh nepepaboTKu HedTH;
COBpEMEHHbIE TPUOOPHI U - TUIIOBBIE TEXHOJIOTHYECKHE
METOJTUKH, IPOIECChl HEPTECXUMHUM; OCHOBEI
OpraHU30BBIBATH TEOpUU TEIJIO- W Maccolepenayw,
MIPOBEICHHE TUIIOBBIC IPOILECCHI ¥ ammapaTsl
JKCIIEPUMEHTOB u XUMHYECKON TEXHOJIOTMH; CIIOCOOBI
UCTIBITAHUH, IIPOBOIUTH MX NPEIyNpPEKACHUS  allaparoB  OT
00paboTKy u pa3pylIeHus; MeTOABl  (PU3HKO-
AHATM3UPOBATH 170'¢ XUMHYECKOTO pas3eNeHus u

pesynbratsl. (ITK-3)

TPAHCIIOPTUPOBKH TI'a30BbIX, XHUIKHX
" TBCPABIX CUCTEM;

YMerh:  OpPUHUMATh ONTHUMAaJbHbIC
peleHus o MOAAECPKAHUIO
pErJIaMEHTHPOBAHHBIX  ITApaMETPOB
He()TEeXUMHUECKUX MMPON3BOJICTB

Bnaners: METOJIUKON pacuera
pabounx apaMeTpoB
HEeDTEXUMUYECKUX TPOU3BOJICTB




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLEr0
Monayab Bun HaumeHoBaHuMe TeM 3aHATHI Oo0nbem, KOHTPOIA
. N Cemectp Baaabl | UHTepakTuB, 4.| (HAaHMeHOBaHHUE
(paznen) | y4eOHO# padoThI (yueoHOii padoThI) 4.
OII€HOYHOI0
cpeacTBa)
Monayab 1. Jlekmusa Ne 1 Teopernueckre  OCHOBBI  TEXHOJOTHUH 3 2 -- --
TexHosoruu nepepabotkn Hedtu. CocrtaB HePTeEi.
nepepaboTku OcHOBHBIE ~ TpPYIIBI  YIIEBOAOPOIOB.
HedTH u Xumuyeckass  kmaccuukanus — HedTe.
[IPUPOJIHOTO TexHonoruueckas KJIacCU( UKL
rasa. He(Tell. OCHOBHBIE CXEMBbl IepepaboTKu
HeTH Ha HII3. OcHoBHbIE
xapaktepuctuku padorsr HII3.
IIpakTHyeckoe Mertonbl onpeneneHus ¢buzuko- 3 4 Otyer mo
3ansiTue Nel XUMHYECKHUX CBOMCTB HedTel. IIPAaKTUYECKOMY
OnpeneneHne  MOJIEKYJISIPHOM —~ Macchl 3arsTHio Nel
He(TSHBIX (pakIuii O TAaHHBIM Pa3TOHKH
HeTH.
Jlekums Ne 2 OcHoBHas KJ1accupuKanus 3 2
TEXHOJIOTUYECKUX IIPOLIECCOB
nepepabotku HepTH. CocTaB MPUPOAHOTO
U TOMYTHOro Tras3a. TeXHOJIOrm4eckue
MIPOLIECCHI razonepepadaThIBAIOIINX
npennpusTtuii. [Ipsimas pasronka Hedtu Ha
ycraHoBkax ABT. Ilomyuenue cuHTe3 —
ra3a u3 IpUpOIHOIO rasa.
JlaGoparopHas [Ipssmass pasronka HedTH, TMOTYICHUE 3 4 [IpencraBnenue
padora Nel YIIEBOIOPOAHBIX (PpaKiuii JKCIIEPUMEHTAIBHBIX
pE3yJIbTaTOB




®opMbl TEKYILLEr0

Monayab Bun HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOIA
. N Cemectp Baaabl | UHTepakTuB, 4.| (HaAaHMeHOBaHHUE
(paznes) | y4eOHO# padoThI (yueoHOii padoThI) 4.
OII€HOYHOI0
cpeacTBa)
CamocrositeabHas|[logroroska K BBIITOJIHEHUIO 3 14 3anoJiHeHHE
padora Nel nabopaTopHOil paboThI 1a00paTOPHOTO
KypHana
IIpakTHyeckoe Meroabl onpeneneHus ¢uzuko- 3 4 Otyer mo
3aHsiTHe Ne2 XUMHYECKHUX CBONCTB HedTel. IIPAaKTUYECKOMY
Onpenenenne KpuTuueckux KOHCTaHT M 3aHATHIO No2
MIPUBEICHHBIX napamMeTpoB
YIIEBOIOPOAHBIX (PpaKLUid.
Jlexnusa Ne 3 Tepmuueckas CTaOUITBLHOCTD 3 2
YIJIEBOIOPOIOB. Tepmuueckue
TIPEBPAIICHHUS YIIIEBOAOPO/IOB.
[TpoMbInIeHHBIE TIPOIECCHl TIepepaboTKU
HedTH. OcHoBHas Kiaccuukanus
TEXHOJIOTHYECKHIX IPOILIECCOB
nepepabotkn  HepTu. [IpoMBIIIICHHBIC
Opolecchl  TEepPMHUYECKOM mepepaboTKu
HedTH.
CamocrositenbHas |[lonroroska 1o TEOPETUUECKOMY 3 14
pabora Ne2 MaTepuay. [Toaroroska K
MIPOMEKYTOUYHOMY TECTHPOBAHHIO
JlaGopaTopHas [Ipssmass pasronka HedTH, ompeneIcHUE 3 4 Otuer o
paGora Ne2 buznuecKux XapaKTePUCTHUK nabopaTopHoii pabote
YTJIEBOJOPOAHBIX (hPAKIIAM. lu 2




®opMbl TEKYILLEr0

. KOHTPOJISt
Monayab Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
. N Cemectp Baaabl | UHTepakTuB, 4.| (HaAaHMeHOBaHHUE
(paznes) | y4eOHO# padoThI (yueoHOii padoThI) 4.
OIIEHOYHOT 0
cpeacTBa)
IIpakTHyeckoe OcHOBHBIE ~ BHUJBl  TEXHOJOTHYECKHX 3 4 Ortuer o
3ansiTue Ne3 pacyeToB HE(PTEXUMHUYECKUX MPAKTUIECKOMY
npou3BojacTB. OmpeneneHnue  TerIOBBIX 3aHsATUI0 No2
3p(}EeKTOB  TPOIECCOB  JACCTPYKTHBHOU
nepepadoTku HeTH u rasa.
CamocrosiTeabHas | Pemenue 3anau 3 24 Pemenue
paGora Ne3 WHIUBUAYAJIbHBIX
3a1aHUI
Jlekuus Ne 4 OCHOBHBIE  PCAKIUU  YIIICBOJOPOJIOB 3 2
KaTaJIMTUYECKOTO KPEKHUHTA.
Karanmu3zatopsr KaTaTUTHIECKOTO
KpekuHra. TpeboBaHHMS K COBpPEMEHHBIM
KaTaJIu3aTopaM. Mexanuzm
KaTaJIUTHYECKOTO OKHUCIEHHS MPUPOIHOTO
raza B ¢opmanpaerun. llenmu u 3amaum
mporecca KaTaluTHYeCKOTo pUGOpPMUHTA.
['uIporeHoan3  yriIeBOAOPOTHOTO CHIPHSL.
brnoku rHAPOOYHMCTKH HEPTSHOTO CHIPHS.
ITapameTpsl pomecca.
IIpakTH4eckoe MartepuanbHbIid U SHEPreTHUECKU OamaHc 3 4 Otuer no
3ansTue Ne4 nepepaboTkn  HeDTH TO TOILUIUBHOMY MPAKTUIECKOMY
BapUaHTYy. MatepuanbHbIi u 3aHsTHIO Nod
SHepreTHdeckuii  OamaHc  mepepaboTKH

HE(PTH MO TOIJIMBHOMY BapUaHTY.




®opMbl TEKYILLEr0

Monayab Bun HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOIA
. N Cemectp Baaabl | UHTepakTuB, 4.| (HaAaHMeHOBaHHUE
(pazgen) | yueOHOI padoThI (yuedoHOl padoTHI) u,
OII€HOYHOI0
cpeacTBa)
IIpakTHYeckoe Ounctka  Hedrelt oT CEPHUCTBIX 3 4 Otyer mo
3aHaTHE NeS COCIMHEHU. Pacuér pacxozaa [IPaKTUYECKOMY
KOMITO3UIIMOHHOTO HeUTpanus3aropa. 3aHsaTHIO Nod
IIpomexyrounas |(Ilo pe3ysibTaTamMm BBITIOJTHEHUS 3 0,35 [IpomexyTounbIit
aTrecTamus 7ab0paToOpHbIX pPAadOT W MPAKTUYECKUX TECT
3a1aHUM.
[MpakTuyeckoe MarepuanbHbiii 0anaHC TOPU3OHTAIBLHOTO 3 4 Otyer o
3ansaTue Ne6 peakTopa  cuHTe3a  MeraHoisa OAO MIPAKTUYECKOMY
«ToNpIATTHA30TY. 3aHsITHIO N6
CamocTosiTeabHasi| PellieHre npakTUYeCKUX 3a/1a4 3 24
padora Ned
JlabopaTopHas Omnpenenenue IPyHIIOBOIO cocraBa 3 4 [IpencraBnenue
padora Ne3 OeH3UHOBOM (hpaKIuu AKCIIEPUMEHTATIBHBIX
JTAHHBIX
IMpakTuyeckoe TepMoguHaMuuecKkue pacu€rsl Mpouecca 3 4 Otuer mo
3ansitue Ne7 MUPOJIM3a HACHIIIEHHBIX YIIIEBOJOPOIOB. MPAKTHIECKOMY
3aHsTHIO N/
JlaGopaTopnasi JenapaduHuzanus KepoCHHOBON (paKIiu 3 4 [IpencraBienue
pabora Ned METOJIOM SKCTPaKTUBHOM KpHUCTaIIN3AIUN AKCIIEPUMEHTATBHBIX
JTAHHBIX
CamocrositeabHas|O0paboTka pe3ynbTaTOB JIaOOPATOPHBIX 3 24 Otuer o
paGora NeS pabor 71a00paTOPHBIX

paborax 3 u 4




®opMbl TEKYILLEr0

. KOHTPOJIS
Monayab Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
. N Cemectp Baaabl | UHTepakTuB, 4.| (HaAaHMeHOBaHHUE
(paznes) | y4eOHO# padoThI (yueoHOii padoThI) 4.
OII€HOYHOI0
cpeacTBa)
IIpakTHYeckoe TexHonorus mnoiy4eHus OJEPUHOB IO 3 4 Otyer mo
3ansaTue Ne§ npoueccy MTO (mpeBpaltieHue MeTraHosa MIPAKTUYECKOMY
B onedpunsl). CocraBnenue OanaHca 3aHsATHIO No8
mpoiiecca MTO 3aIaHHON
MIPOU3BOIUTEIILHOCTH.
CamocrosiTeabHas | 3yueHne TeopeTuyecKkoro Marepuana. 3 24
padora Ne6 Pewenue 3anau.
IoaroroBka K 3 35,65 DK3aMeH
IK3aMeHy
Hroro: 216




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanuzanuu yueOHOro Kypca AUCHHUIUIMHBI UCTIONb3YETCs TEXHOJIOTUS TPAAULIMOHHOTO
o0ydeHusi, BKJIIOYAIOLIAs JIEKIMM W MpakTUYecKue paldoThl, KOTOpbIE MPEANOJIararT
NocJeI0BaTeIbHOE U3JI0KEHUE MaTepHralla IpernoaaBaTesiemM.

Jlexuus ¢ 21EMEHTaMU JUCKYCCHUU.

Jlexuusi-nipe3eHTanus.

[IpakTHyeckoe 3aHSATHE C pelIeHHEeM 3ajad, OOCYXKJCHHWE aJIropuTMa peIieHus 3amad U
MOJIyYEHHBIX PE3yJIbTaTOB. BhINOTHEHNE HHIUBUYAIbHBIX 3aJaHUM.

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIHHbBI

ITpu ocBoeHMU TeMbI HEOOXOMMO:

. U3y4UTh y4yeOHBIH Marepuan no JucuuiinHe «TexHosorus nepepaboTku HepTH U
NPUPOIHOTO Ta3ay», MCIOJb3Ys JEKIMOHHBIA MaTepual ¥ MaTepuan OubimoredHoro (oHpa 1mo
JAaHHOW TEMATHKE;

. aKIEHTHPOBATh BHUMAHNE Ha CYIIECTBYIOIIUX TEXHOJIOTHSX repepaboTku HedTH u
HOPUPOJHOIO I'a3a, U3y4YEeHUE OCHOBHBIX HApaBJICHUH MO yriayOsieHHOU nepepaboTke He(TH U rasa,
HOBBIE TEXHOJIOTUU NIEpepabOTKU MeTaHa.

e Meronnyeckue PpEKOMEHJAIMM K BBIIOJIHCHUIO HWHAMBUIYAJIBHBIX PACUETHBIX
3aJlaHui ¥ 1abOpaTOpHbIX padoT:

2. Bompocsl 1t caMOCTOATENbHON pabOThI CTYACHTOB

e OcHoBHble cxembl mnepepa®oTkun HepTn Ha HII3. OcHOBHblE XapaKTEpUCTHKH
pa6otsl Ha HIT3. [IpuHImmuansHas cTpykTypa HeTeXUMHUIECKOTO KOMIUIEKCa

e OcHoOBHas KJI1accU(pUKAIMS TEXHOJOTHUYECKUX MIPOLIECCOB MepepaboTKu HePTH

e CocraB NOpUPOJHOIO U IIOIYTHOIO ra3a. TeXHOJOrM4ecKHe IpOLECCH
rasonepepadaTbIBaOIINX PEAPUITUI

e Texnomnorus ordoeH3nMHUBaHM raza. CriocoObl N3BJICYEHUS JIETKUX YIIIEBOIOPOIOB.

e Tepmuueckas CTaOWIBHOCTh YIJIEBOAOPOJOB. Tepmuueckue MIPEBPALCHUS
YTIIEBOIOPOIOB

e [IpomblnuieHHble mporecchl nepepabotku HedTH. Ilpsmas pasronka HedTu Ha
ycranoBkax ABT. TexHomornueckas cxema.

e TexHOJO0rus NOIYYeHHs] CUHTE3-Ta3a U3 IPUPOIHOTO rasa

e [IpoMblIeHHBIE TPOLIECCHl TEPMHUECKON MepepadOTKU HEPTH.

[ ]

3. IloaroroBka K ayJUTOPHBIM 3aHATUAM (IIPAKTUYECKHMMH JaOOpaTOpHBIM paboTaM U
IIPOMEKYTOUYHOM aTTeCTalNH).

4. CamocrosTenbHOE MPOYTEHUE, MPOCMOTP, MHTEepHET-pecypchl, MOBTOPEHUE Y4eOHOIO
MaTepHuaa, peieHue 3aaad.

6. IIpakTHueckue 3aHATHS BKJIIOYAIOT B ceOs pelleHue MPUKIIAJHBIX, PaCUEeTHBIX M 3374,
00CyXJIeHUE Pe3yNbTaTOB AEATEIbHOCTH.

7. IloAroToBKa OTYETOB MO NPAKTUUECKUM 3AHATUSAM:

7.1. IlpenocraBieHue OT4ETa B pacrieyaTaHHOM BHJI€ ¢ O(OPMIIEHUEM TUTYJIBHBIX JIHCTOB B
COOTBETCTBUHM ¢ pazpaboTanHbiMU popmamu YMO TT'Y.

7.2. Ilpu cmadye otuera mabOpaTOpPHBIM paboOTaM CTYACHT JOJDKEH OTBETHTH Ha BOIPOCHI
IpernoJiaBaTess 0 TEME BBIOIHAEMbIX UCCIIEA0BaHUM 1 0opMHUT paboTy B cooTBeTcTBUM ¢ Y MII
10 JIA0OPaTOPHBIM pabOTaM.

7. OneHo4YHbIe CpeacTBa

7.1. IlTaciopT OLIEHOYHBIX CPEACTB

Koa koHTpo/IMpyemMoii KOMIIeTeHIIUH HaumeHoBanue

Cemectpl
(WM ee 4acTn) OLIECHOYHOI'0 CPeACTBA




Cemectpl

Koa koHTpoJIMpyemMoii KOMIIeTeHIIUH
(WM ee 4YacTH)

HaumenoBanue
OIIEHOYHOI0 Cpe/IcTBa

3

OK-5

Bonpocut k skzameny Ne...1-27
Omuem o npaxmuueckux pabomax 1.2,3

OIIK-5

Bonpocul k sxzameny Ne...28-31
Omuem o nabopamopnoti pabome Ne3,

[1K-1

Omuemuwl 0 1a6Opamopuvix pabomax

NoNe]-2,

Omuem o npakmuueckux pabomax 4,5,6,
Bonpocul k sxzameny No...32-42
Omuemuwi 0 1abopamopuwix pabomax Ne4,
Omuem o npakmuyeckux pabomax 7,8,
Bonpocuwl k sxzameny No...43-50

3 I1K-3

7.2. TunoBblie 3alaHusl WM UHBIC MaTepUalibl, H606X0)II/IMI>IC AJIA TEKYLIET0 KOHTPOJIsA
7.2.1. TunoBbIe 3alaHUd 10 NPAKTUYCCKUM 3aHATUAM

IIpakTuyeckoe 3ansaTue Ne 1
Omnpenenenne MOJIEKYISIpHOW Macchl HE(PTAHBIX (PpaKIUii M0 JaHHBIM Pa3srOHKU HEDTH.
3aganme. Ha ocHoBanuu nposeneHHo pasronku Heptu mno ['OCT, mnomyueHs
XapaKTEepUCTHUECKUE TOUKHM KUIeHUs (pakiuii u onpeseneHa mioTHocTh ¢pakiuid. Ha ocHoBanuu
¢dopmynel BonHOBa TpOBECTH pacdeT MOJEKYISPHOW Macchl HE(TAHBIX (pakuuii W OIECHUTH
CXOJUMOCTb IIOJyYEHHBIX PE3YJIbTATOB.

IIpakTnyeckas padora Ne2
Omnpenenenne KpuUTHUECKHX KOHCTAHT W TPUBEIEHHBIX IapaMETPOB YIJIEBOJOPOIHBIX
bpakuuii.
3aganue. OnpenenuTh NpUBEICHHBIE apaMeTPhl YTIEBOIOPOAHBIX (pakiuil Mpu padounx
YCIIOBUSX Ha OCHOBaHNU KpUTHUECKNX KOHCTAHT Y MOJIEKYJISIPHON MacChl.

IIpakTnyeckas padora Ne3
Omnpenenenne TEIOBbIX AP(HEKTOB MIPOLECCOB JECTPYKTUBHOM nepepadoTku HepTH U Taza
3apanue. OnpenenuTh TeII0BOH 3((HeKT TepMOKaTaATUTUYECKUX MPOLIECCOB Ul Pa3InYHOIO
HEPTSIHOTO CHIPbSI, HCIIONB3YsI CTAaHAAPTHBIC 3HAYCHHUS TETIIOTHI CTOPaHUSI.

«HE 3a4YTE€HO» BBICTABIIAETCS CTYAEHTY, €CIU BBIOJHEHO MPAaKTUYECKOE 3aHITHE HE B
nodHOM oObeme. OTYeT MO TMPAKTHYECKOMY 3aHSATHIO BBHIIOJIHEH HE B COOTBETCTBHE C
TpeOOBaHUSAMH, YKa3aHHBIMH B y4yeOHO-MeToauueckoM mnocobuu. CTyaeHT He OTBeyaeT Ha
3aJlaHHBIE IO PabOTE BOIIPOCHI.

IIpakTHyeckas padora Ned
MarepuanbHbiii 6ananc padotsl yctaHoBkH DJIOY-AT.

3agaHue: paccunTaTh MaTepUAIBLHBIN OalaHC YCTaHOBKHU.

Jlns pacuéra MarepuanbHOTO OanaHca YCTaHOBKHM 3iekTpoobecconuBanus 2JIOY-AT
IPEnoJiaBaTelb BBIIAET KAXKAOMY CTYAEHTY paboudee 3a/JaHHE, B KOTOPOM YKa3bIBa€TCs COCTAB
HE(PTH, TPOU3BOJUTEIHHOCTh YCTAHOBKH B CYTKH, TEXHOJOIMYECKas CXeMa OYUCTKH WU HOPMBI
pacxona BOAbI, IEN0YH.




IIpakTnueckas padora NeS
Ounctka HePTEH OT CEPHUCTHIX COeNUHEHM. Pacuér pacxoa KOMIIO3UIIMOHHOTO HEHTpaIn3aTopa
3aganue: paccuuTaTh MaTEPUANBHBIA OalaHC YCTAaHOBKH 00eCCepUBaHMS.

s pacu€ra MaTepuaabHOro OajlaHca YCTaHOBKH oOecceprBaHUS MpErojaaBareib BbIAAET
KaXIOMY CTyIeHTy palouee 3aJaHue, B KOTOPOM YKa3bIBa€TCS COCTaB OdYMIIaeMOi HedTH,
MIPOU3BOJUTENIBHOCTh YCTAHOBKM B CYTKHM, T€XHOJOTMYECKAsl CX€Ma OYMCTKH M HOPMBI pacxoja
pearenToB. OCTaTOYHOE COACPKAHUE CEPOBOJIOPOJA HE JOHKHO MpeBbiarh TpedoBanus ['OCT —
20 ppM.

IIpakTyeckas padora Ne6
MartepuanbHblid 0amaHC TOpU30HTAIBHOTO peakTopa cuHTe3a MeTaHona OAQO «TonpsaTTHA30T»
3agaHue: paccuuTaTh MaTEpUAIBHBIN OalaHC YCTaHOBKHU.

PaGota BbImONHSACTCS AJI1 TOPU30HTAIBHOTO KaTAIUTUYECKOTO PEaKToOpa, PACCUUTAHHOTO Ha
nonyueHue 400 Teicau TOHH B roa MeraHosa. [lpouecc mpoBoaMTCS Ha MEIHO-IIMHKOBOM
KaranuzaTope o0bEMom 97 M npu 250 °C. Bce uCXOoaHble NaHHBIE VIS pacd€Tra U3I0XEHBI B
natenTe RU No2331625.

IIpakTnueckas padora Ne7
TepMmoanHaMuyeckue pacy€Thl Mpolecca MUPOIU3a HACHIIEHHBIX YITIEBOAOPOIOB.

3agaHue: NpPOBECTH TEPMOAMHAMUYECKUE pacyeThl Ipolecca MUPOJIM3a HACHIILIEHHBIX
YIJI€BOIOPOIOB.

B kadectBe 3amauM mpeqIoKeH TMUPOSM3 H- Oyrana B otuieH. HeoOxomumbie
TEPMOJMHAMHYECKHE XAPaKTEPUCTUKU CTYICHTBHI HAXOJSAT CAMOCTOSTEIHHO B CIPABOYHOU WIIH
yueOHO-MeToInYecKol JnuTeparype. PaccunmrthiBaeTcsi TemmepaTypa, HpHU KOTOPOH CTaHOBUTCS
BO3MOXKHBIM MPOTEKAHUE SHIOTEPMHUUECKOr0 Ipolecca ¢ 00pa3oBaHUEM ITUJICHA.

IIpakTnyeckas padora Ne§

Cocrasnenue 6ananca nporecca MTO 3amanHON TPOU3BOAUTEIBHOCTH.

3agaHue: cocTaBUTH OaslaHC Mpolecca MPEeBpaleHHe METaHOoJIa B OJ1e(DUHBIL.

[Tporrecc MTO (mpeBpatienre MeTanosa B ojerHbI) MPeayCMaTPUBAET MOTYyYEHUE CMECH
OJIC(MHOB, NPEUMYIIECTBEHHO JTHJIEHa M TMPONWIEHA B PaBHBIX KOJWYECTBaX, Ha
MO (DUIIMPOBAHHOM AIFOMOOKCHIHOM Katajm3sarope mpu 460 °C.

[IpuMeHUTENPHO K KOHKPETHOMY COCTaBy Ta30BOM CMecH M HPOM3BOJUTEIHLHOCTH
YCTAHOBKH COCTaBIISIETCSI MaTepUalbHBIN OamaHc mporecca. Mcxoms W3 CTOMMOCTH METaHOIA,
ATUJICHA U TPONWJIEHA Ha PBIHKE JIeJIaeTcsl 3aKiIoueHHe 00 3KOHOMHMYECKOH Ies1eco00pa3HOCTH
OpraHu3aIy TPOMBIIUIEHHOTO TIPOU3BO/ICTBA.

Kpurtepun onenku:

«3aUTEHO» BBICTABISIETCSI CTYIAEHTY, €CIH OT4eT OQOPMIEH B COOTBETCTBUU C
TpeOOBaHUSIMH, YKa3aHHBIMU B YY€OHO-METOAMYECKOM IMOCOOHH, CACIaHbl HEOOXOIUMbIE BHIBOJIBI.
CTyaeHT npaBUIbHO OTBEYAET Ha JIBa KOHTPOJIBHBIX BOIIPOCA.

«HE 3aUTEHO» BBICTABJSETCSA CTYJEHTY, €CIH BBIMOJTHEHO MPAKTUYECKOE 3aHSATHE HE B
nomHOM oObeme. OTYeT MO MPAKTUYECKOMY 3aHSITHIO BBINIOJHEH HE B COOTBETCTBHE C
TpeOOBaHUSAMH, YyKa3aHHBIMU B y4yeOHO-MeToguuyeckoM mnocoOuu. CTyleHT He OTBeYaeT Ha
3a/laHHBIe MO0 paboTe BOMPOCHI.

7.2.2 TunoBsble 3aJaHus 1O Ja00PATOPHBIM padoTam

JlaGopaTopnas padora Ne 1 -2

[Ipsimast pasronka HepTH 1 onpeneneHne PU3NIECKUX XapaKTEPUCTUK HEPTIHBIX (PpaKIuid.
e padoThl — U3YYUTH MPOLIECC NMPSIMOM MEPETOHKH HEPTH.



3agaunm  paldoThI — TIPOBECTH HKCHEPUMEHTAIBHO MPSIMYI0 MEPErOHKY HEPTH, TMOIYyYUTh
MPSIMOTOHHBIE YTITIEBOAOPOHbIE (PpaKLMK, TOCTPOUTH KPUBYIO PA3TOHKHU, ONIPEAETUTh TUIOTHOCTh U
1oKa3areiab MPEIOMIICHHS TMOJNyYeHHBIX (pakiuif, paccuutaTh  YAETIbHYIO pedpakiuuio u
UHTEpLENT pedpakuuu oTAenbHbIX (pakumil. Onpenenuts TUN (QpakUUil M0 XUMHUYECKOMY
cocrtaBy. PaboTa BBIIOIHACTCS B TeUEHUE ABYX JIA00OPATOPHBIX 3aHATHIH

AJIFOpI/ITM BbBIINOJTHCHHUSA

1. W3yunth TeopeTHYecKHil Marepual MO MpsIMONM pPa3rOHKM HE(PTH COrJIacHO
1a00paTOpPHOMY IIPAKTUKYMY

2. BBINOTHUTE 3KCIEpUMEHT — OTYYUTh HA0Op YIiIeBOIOPOAHBIX (PpaKIIUi.

3. [TpoBectu uccnenoBanue ppaxinii (IIOTHOCTH, MOKA3aTEIh MPETOMIICHHS)

OO6paboTtaTh pe3yabTaThl (PacCUUTATh YICIbHYIO pePPAKINI0 U HHTEPLENT pePpaKkIi OTACIbHBIX
dpaxkiwuii). OnpenenuTh TUM GPAKIU 10 XUMHYECKOMY COCTaBY.

4, CnenaTh BBIBOJBI 10 pe3yibTaTaM palbOThl,  OGOPMHUTH OT4YET, 3aALUIUTUTH
1abopaTOpHYIO paboTy IMPENOIaBATEIIO.

JladbopaTopHas padora Ne 3
Omnpenenenue rpynmnoBoro cocraBa OeH3MHOBOU (paKIuu

Lesn padoThl: onpeeneHne rpynnoBOro COCTaBa - COACpPKaHUs apOMaTHYECKUX YIIIEBOAOPOIOB,
Ha()TEHOB U aJIKaHOB METO/IOM aHWJIMHOBBIX TOYEK B OCH3MHOBOH (pakiuu HedTH.

AJIFOpI/ITM BbIIIOJTHCHUSA

1. W3yuuth TeopeTHueckuid Marepual MO TPYNIOBOMY aHalIM3y HEPTH COIIACHO
1ab0paTOpPHOMY MPAKTUKYMY

2. [TpoBecTn ucciieOBaHKUE IMONYYCHHBIX B JIabopaTopHOU padore 1-2 TpymnmoBoro

cocTaBa OEH3MHOBBIX (paKLuii.

3. O6paboTaTe pe3yibTaThl (IIPOBECTH pacueT TPYIMIOBOIO COCTaBa HCCIEAYEMBIX
bpakimii).

4, CnenaTe BBIBOABI IO pe3yibTaTamM palOOThI, 3alIUTHUTH JabOpaTopHyrO padboTy
IPEerno/IaBaTesio.

JlabopaTopnas padora Ne 4
JenapaduHuzanus KEepOCUHOBOHN (PpaKIIMi METOIOM SKCTPAKTUBHON KPUCTATUTU3AINH

IIEJ'IB paﬁoTLI - H3YUYUTH IIPOLCCC BBIACIICHUA Hapa(I)I/IHOB HOPMAJIBHOI'O CTPOCHHUA U3
KEPOCHHOBBIX (l)paKI_II/Iﬁ METOAOM 3KCTpaKTI/IBHOI\/’I KpucTallin3alluu.

AJITOPUTM BBINOJITHEHHUSI:

1. UByuuth TeopeTuuecKui MaTepuain mo JaenapapuHU3aUN KEPOCHHOBBIX (pakiuit
COTI'JIACHO JIAOOPATOPHOMY MPAKTHKYMY

2. TlpoBectm Wcclie0OBaHUE IMONTYYCHHOH B JTabopaTopHOW paboTe 1-2 KepOCHHOBOM
¢bpakuuu.

3. O0OpabotaTh pe3yiabTaThl (IIPOBECTH pacyueT cojAep aHus NapaUHOB HOPMAILHOTO
CTPOEHUS B KEPOCUHOBOM (ppakium).

4. CpenaTh BBIBOABI IO peE3yJbTaTaM palOTHI, 3aIIUTHTH JIA0OPATOPHYIO paboTy
MIPEIo/1aBaTelIIo.

Kpurepun onenkmn:

OIIEHKA «3aYTCHO» BBICTABJIACTCS CTYACHTY, €CJIM BBIMOJHEHA JlabopaTopHas paboTa B
noJTHOM o0beMe, 0e3 ommbok. OTder mo Jab0paTOpHO paboTe BBHIMOIHEH B COOTBETCTBUE C
TpeOOBaHUAMH, YKa3aHHBIMH B y4eOHO-METOIHUECKOM mocoOuu. CTyIeHT OTBEYaeT Ha 3aJaHHbIC
1o paboTe BOIPOCH.



OLIEHKA «HE 3a4YTE€HO» BBICTABISIETCS CTYICHTY, €CIM CTYACHT BBIIOJIHMI JIAOOPATOPHYIO
paboTy He B moiaHOM oObeme. OTueT mo jabopaTopHON pabOTe BHIOITHEH HE B COOTBETCTBHUE C
TpeOOBaHUSIMHU, YyKa3aHHBIMH B Yy4eOHO-MeTogudeckoM mocoOun. CTyIeHT He OTBeYaeT Ha
3aJlaHHbIC 110 Pab0Te BOMPOCHL.

7.3. OueHo4Hble cpeacTBa AJs NMPOMEXKYTOYHOH aTTecTAMU 1O HUTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpocsl K NpOMeKYyTOYHOI aTTecTaluu

Cemectp 3__

Ne Borpocs! k sk3aMeny

1. Hedtb, Kak npupoaHbiii 00beKT. DIeMEHTHBIN cOCTaB HEPTH.

2. CocraB Hedrel. OCHOBHBIE TPYMIIBI YIIIEBOIOPOIOB

3. CocraB Hedrel. ['eTepoaToMHbIe COeAMHEHUS] 1 MUHEPAJIbHBIC BEIIECTBA HE(YTH

4, Xumudeckas kiaccudukanus HeTei

. TexHonornueckast knaccuuranus HeQren

6. Teopernueckue OCHOBBI TEXHOJIOTUH NepepabOTKH HEPTH.

7. OCHOBHBIE BUJIbI TEXHOJIOTHYECKHUX PACUETOB HEPTEXUMHUECKUX POU3BOJICTB.

8. MarepuanbHblii U SHEPreTHUECKUH OanaHC mepepaboTKH HEPTH MO TOIUTMBHOMY
BapHUaHTY.

9. OU3NKO-XUMUYECKHE METO/IbI pa3ielieHus HeTen

10. @paximonHas neperonka Hegel. [lonsTre ppakuun, GU3NKO-XUMHUECKUE
XapaKTePUCTHKU HePTAHBIX (pakiuil

11. MeTob! onpeziesieHHst FPYNIOBOro cocTaBa (ppakiuit

12. MeTtopl onpenenenns GU3NKo-XUMUYECKUX CBOMCTB HeTell XapaKTepucTUUECKHM
¢baxTop

13. MeTtoap! onpenenenns GU3NKo-XMMUUECKUX CBOMCTB Hedrel. OnpeneneHue
IUIOTHOCTH

14. Mertoap! onpeneneHust GU3NKO-XUMUIECKUX CBOMCTB HedTel. MonekynsapHas
Mmacca

15. MeTtons! onpenenenns (GU3NKO-XMMHUYECKUX CBOMCTB He(TeH.
XapaKkTepUCTUUECKHE TOUKH KUIECHUS (PpaKiuii

16. MeTtons! onpenenenns (GU3NKO-XMMHUYECKUX CBOMCTB He(TeH.
Kputnueckre nmapameTpsl U IPpUBEACHHBIC KOHCTAHTHI

17. Mertoab! onpeneneHus (PU3NKO-XUMHUUECKUX CBOMCTB HeTeH.
Koaddumnument cxumaemoctn

18. OcHoBHble cxembl iepepadboTku HedTr Ha HII3.. [IpuHumnuansHas cTpykrypa
He()TEXMMHUECKOT0 KOMILIEKCca

19. OcHoBHasl KJ1accH(UKalKs TEXHOJIOTHUECKUX MPOLIECCOB NepepaboTKu HedTH

20. CocTaB IpUPOJHOTO M TIOMYTHOTO Ta3a. TeXHOJOTHUECKUE MPOIIECCHI
rasonepepadaThIBAIOIINUX NPEATPUITUI

21. ITponecc cenapanus razoB. OcCHOBHOE 000pYAOBaHUE ISl CEMapaltH.

22. Ocymika ra3oB. OCHOBHOE 000PYJOBaHHE TSI OCYIIIKH T'a30B

23. TexHonorus or6GeH3uHuBaHus raza. CriocoObl 3BJIEUEHHsI JIETKUX YTIEBOJOPOIOB.

24, [TpuHIMNMaTbHAS. TEXHOJOTMYECKAsl CXeMa YCTaHOBKH HU3KOTEMIIEpaTypHOM
PEeKTH(HKAIINY Ta3a.

25. Tepmudeckasi CTaOMIBHOCTD YTIIEBOJOPOAOB. TepMUUecKre MpeBparieHus
YTJIEBOIOPOIOB




26. TepMuyeckue npeBpalieHus HACHIIIEHHBIX YII€BOI0POAOB

27. Tepmuueckue mpeBpameHusi apoMaTHYECKHX YIrIIeBOJIOPOJIOB

28. [TpombiniieHHBIE TTpoIiecchl TepepadboTku HedTH. [Ipsmast pasronka HeGTH Ha
ycraHoBKax ABT. TexHonoruueckas cxema.

29. OcHoBHbIe cxembl iepepadoTku HedTr Ha HIT3. OcHOBHBIE XapaKTePUCTUKH
pabotsr HII3.

30. KaranmzaTopbl HEHTEXMMUYECKHUX TTPOIIECCOB.

31. TexHon0rus MoJy4eHnus CUHTE3-ra3a U3 MPUPOTHOTO Tasa

32. [TpoMmblIIITIEHHBIE TPOIIECCHl TEPMUYECKOH nepepaboTku HeTH.

33. TepMuyeckuii KpeKUHT U BUCOPEKHUHT. Y CIIOBHS MPOIIEcca, ChIphe, LIETIeBbIC
POAYKTHI

34. [IpomblieHHBIE TIPOIIECCH TepMUYecKoii epepadoTku HedTu. [Tuponus. Ycnosus
poIiecca, ChIpbe, ENEBbIe MPOAYKTHI

35. KaranuzaTopsl KaTamuTHUECKOro KpeKuHra. TpeGoBaHus K COBPEMEHHBIM
KaTaJn3aropam

36. MexaHu3M KaTaIMTUYECKOT0 KPEKHHTa

37. OCHOBHBIE peaKIuy YTICBOJOPOJOB MPH KaTAIUTHYECKOM KPEKUHIe

38. MexaHn3M KaTaJTUTHYECKOT0 OKHCIICHUSI IPUPOIHOTO ra3a B popMaibIeru.

39. Mertannnueckue W METAJUIOKCHIHBIE KaTajau3aTopbl I KPYIMHOTOHHAXHOTO
MIPOU3BOJICTBA (hOPMAITHHA.

40. ChIpbe U NOJTy4yaeMble MMPOYKThl KATAIUTUYECKOTO KPEKHHTra

41. [TpuHIIMNIIATIBHBIE CXEMBI TOATOTOBKH CHIPBS JIJIsl KATATUTUYECKOTO KPEKUHTa

42. Ienu u 3amaum npoliiecca KaTAIUTUYECKOro pudopMUHTa

43. OKTaHOBOE YUCJIO YTIIEBOJOPOIOB

44, OCHOBHBIE TEXHOJOTHYECKHE CXEMbI TPOBEIEHUS pudopMIHTa

45. XumusM npotecca pudopmunra. OCHOBHbIE pEaKkIH YII€BOAOPOI0B

46. VYcnoBus nposeneHus pudopMuHra (Cbipbe, TemrepaTypa, J1aBJIeHHE)
KaTaJIn3aToOpBI

47. ['maporeHonn3 yriaeBo10poTHOTO ChIphsi. MeXaHU3M M yCIOBUS IPOBEICHUS

48. bnoku rusipoounctku HedTsiHOTO ChIpbs. [lapameTps! nporecca

49, [Tonyuenue onedunor no meroxy MTO (npeBpaiiieHre MeTaHosa B oJieUHBI).

50. TpeboBanus k katanuzaropam pupopMUHra

7.3.2. Kputepuu u HOPpMbI OLEHKH

dopma
NpoBeaeHusl
Cemectp . Kpurtepun u HOpMBI OLIEHKH
NMPOMEKYTOUYHOM
aTTecTAlMHU
3 Dk3ameH (YCTHO) OTBeT Ha JBa TEOPETHUECKUX

o0BeMe BJIaZICCT MATCPHUAIIOM U
JOMOIHUTEIIbHBIN BOIIPOC

IIPUMCPHI.

BOMpPOCA, CTYICHT B MOJHOM

«OTIUYHO» OTBE€YACT Ha OJIMH

IIOHUMAaHUEM, IIPpUBOAUT




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

«XOpOoIIo»

OTBeT Ha JBa TEOPETHUCCKUX
BONPOCA, CTYACHT B IOJHOM
o0beMe BIAZCET MaTePUAJIOM,
OTBET Ha TEOPETUYECKUI
MaTepuaid OJHOrO0 W3 BOIPOCOB
9K3aMEHALIMOHHOTO ouera
HEMOJHBIA, HE OTBEYaeT Ha
JIOTIOJTHUTEIbHBIN BOTIPOC,
IPUBOJIUT MPUMEPHI.

«YZOBJIETBOPUTEIILHO»

OtBer Ha TEOPETHYECKUI
MaTepuan IO OJHOMY U3 JIBYX
TEOPETUICCKHUX BOIIPOCOB
ITOJIHBIM, OTBETHI Ha
JIOTIOJTHUTEIbHBIE ~ BOIPOCHI  I10
TEOPETUIECKOMY
JK3aMCHAIIMOHHOMY  MaTepuaiy
owiera NOJDKHBI OBITH OJIM3KAMHU
K TCOPUH.

«HEYHOOBJICTBOPUTCIIBHO»

He orBewaer HM Ha OOAHMH U3
TCOPCTUUCCKHUX BOIIPOCOB, HEC
MOXKECT OTBCTUTP HHM Ha OJIHH
I[OHOHHI/ITCHLHLIﬁ BOIIpPOC.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI,
COCTABUTEIHN

3ar;iiaBue (3aroJji0BOK)

Tun (y4eOHuK,
yueOHoe nocodue,
yueOHo-
MeToAnYecKoe
nocooue, NPaKTHUKYM,

ap.)

Ton
H3JaHus

Kosmn4yecTBO B HAY4YHOH
ouoamorexe /
HaumenoBanue DB5C

A.T.
CapnanamBuim,
A. NU. JIrBoBa

[Tpumeps! U 3a1a4u 110 TEXHOJIOTUU MepepadOTKU HEPTH U
raza [DnekTpoHHbIH pecypce] : yueb. mocodue / A. T.
CapnanamBuinu, A. U. JIeBoBa. - U3n. 4-¢, ctep. - CaHKT-
[etepOypr : Jlanb, 2018. - 256 c. : ui. - (YueOHUKHT A7
By30B. CrienuanbHas aureparypa). - ISBN 978-5-8114-
2260-9.

yuebHoe mocodue

2018

9bC "Jlaup"

B.Jl Psa6oB

Xumus HedTH U raza [ INeKTpoHHBIN pecypce] : yueO.
nocobue / B. JI. Psi6oB. - 2-e uzn., ucrp. u joir. - Mocksa :
®opym : UHOPA-M, 2017. - 336 c. : uin. - (Beiciiee
obpazoanmue). - ISBN 978-5-8199-0567-8.

yuebHoe mocobue

2017

OBC
"ZNANIUM.COM"

M.3. 3apudsanora

Xumus n TEXHOJIOTUA BTOPHUYHBIX IMponeccoB
nepepabotkun HedTH [DNEeKTpoHHBIA pecypce] : yueO.
nocobue / M. 3. 3apudsuona, T. JI. IlyukoBa, A. B.
Mapudymmun ; Kazanckuit Hail. uccien. TEXHOM. YH-T. -
Kazanp : KHUTY, 2015. - 156 c. - ISBN 978-5-7882-
1755-0

yuebHoe rnocodue

2015

9BC "IPRbooks"

K.A. Kapnos

TexHoornyeckoe NporHo3uPOBaHUE PA3BUTHS
MPOU3BO/ICTB HE(PTEra30XMMHUYECKOTO KOMITJIEKCa
[DnexTponHsIit pecypc] : yueonuk / K. A. Kapros ; mox
pen. M. A. Caguukosa. - Cankr-IlerepOypr : Jlans, 2017. -
492 c. : un. - (YueOHuku u1st By30B. CrienuanbHast
nuteparypa). - ISBN 978-5-8114-2729-1.

y4eOHUK

2017

9bC "Jlaup"




Tun (y4eOHuK,
yueOHOe nmocooue, .
Kosmn4yecTBO B HAY4YHOH
Ne ABTOpBI, yueOHo- I'on
3ar;iiaBue (3aroJji0BoK) oudamorexe /
n/n COCTABUTEJIH MeToAnYecKoe U3JaHUS
HanmenoBanune O6C
nocooue, NPakTUKYM,
ap.)
6 | E.W. Tynukun O6mas HedTexumusi [DIEKTPOHHBIM pecypc] : yueo.
nocodue / E. . Tynukun. - Caunkr-IlerepOypr : Jlans, yue6HOe nocobue 2018 3EC "Tans"
2018. - 320 c. - ISBN 978-5-8114-2893-9.
7 | B. M. Ilorexun OCHOBBI TEOpUU XUMHUYECKHX IPOLIECCOB TEXHOJIOTUU
OpPraHUYECKUX BEIIIECTB u HedTenepepaboTKU
[DnekTpoHHBI pecypc] : y4eOHUK HJsi CTYACHTOB
XMUMHUKO-TEXHOJL. crenuanbHocTelt By3oB / B. M. Ilotexun, y4eOHUK 2017 OBC "IPRbooks"
B. B. Ilorexun. - 4-¢ usn., crep. - Cankr-IlerepOypr :
XUMU3JAT, 2017. - 943 c. : un. - (Y4eOHUK ISl BY30B).
- ISBN 978-5-93808-287-8.

8.2. JlonosinuTeIbHAS JIUTEpPATypa

Tun (yueOHUK, ydeOHOE N
KoummuecTBo B Hay4yHOii
Ne nocooue, yueOHo- TI'on
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBoK) ondmorexe /
n/n MeTO/InYecKoe mocodue, | HU3IaAHUA
HaumenoBanune 9bC
NPAKTHKYM, JP.)
8 | O. K. baxenosa [u np. l'eonoruss u reoxumus HePTH U rasa
KiroueBsie cioBa: [DneKTpoHHBIN pecypc] :
yaeonuk / O. K. Baxenosa [u np.]. - 3-¢
u31., mepepad. u pon. - MockBa : Mock. roc. Y4eOHuK 2012 OBbC «IPR books»
yH-T uM. M. B. JlomoHocoBa, 2012. - 432 c.
- (Knaccnueckuit YHUBEPCUTETCKUU
yuebnuk). - ISBN 978-5-211-05326-7.
9 B.E. Ara6ekos Hedts m ra3z [DmexTpoHHBIN pecypc| : Momnorpadus 2011 3BC «IPR books»
TEXHOJIOTUU U TPOAYKTHI nepepabotku / B.
E. Ara6exkoB, B. K. Kocsakop ;




Tun (yueOHUK, yueOHOe

KosinyecTBO B HAay4YHOH

Ne nocooue, yue0Ho- I'on
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) oudaMoTeke /
n/n MeToAnYecKoe mocooue, | HU3TaHUA
HaumenoBanue ObC
NPAKTHKYM, AP.)
HanmonaneHas akanemus Hayk bemapycwu. -
Munck : bemapyckas naByka, 2011. - 459
c. : mi - ISBN 978-985-08-1359-6.
10 | A.E. BopoObeB I"azoBbie TUIPATHIL. TexHonOTHH Y4eOHoe mocobue 2009 3BC «IPRbooks»
BO3/ICHCTBUS Ha HETPaAJUIUOHHBIC

YIJIEBOJOPOABl  [DIEKTPOHHBIM  pecypc:
yuebHOoe  mocobue/  BopoObe  A.E.,
Mamokos  B.IL.—  M.:  Poccuiickuit

YHHUBEPCUTET JpyxkObl Hapoaos, 2009.—
292 c.




8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
CUCTEM

o http://www.sciencedomain.org/archives.php?iid=1160&id=16 - apxue
peyenzupyemozo dxcypuana American Chemical Science Journal, noceswennoeo obwum onpocam
XumMuu 6 Credyiouux npeoMemuvlx O00NACMAX: OP2AHUYECKAdAs XUMUS, HeOp2aHU4ecKds XUMus,
Quszuueckas xumus, NPOMBIUICHHAS XUMUS, XUMUYECKAsl MEXHONO02Us, AHATUMUYECKask XUMUS,
MEOUYUHCKASL XUMUSL, CYNPAMONIEKVIAPHASL XUMUS 8bICOKOMOLEKVIAPHBIX COCOUHEHUL U HAHOXUMUS
U Op. NPUKIAOHBIX OUCYUNTIUHAX XUMUYECKOU HAYKU.

. http://www.epo.org/searching/free.html - 6ubruomexa namenmos
https://patentscope.wipo.int/search/en/search.jsf - nouck no  meswcoynapoonviv  u
HAYUOHATIbHbIM NAMEHNHbIM d)OHaaM, NOUCK KAK Ha pYCCKOM, maK u Ha Opyeux A3bIKAX.

. ByraepoBckue coobmenusi. HayuyHblil  aHIVIO-PYCCKOSI3bIYHBIA ~ XUMHUYECKHI
xypHai. [TyOiauKyeT cTaThu MO OCHOBHBIM pa3jieliaM XUMHUHM M CMEXHBIM JucHUIinHaMm. JKypHan
Bxoaut B llepeuens BAK u cucremy PUHII. [ns 3apeructpupoBaHHBIX TOJIB30BATENCH caiTa
JIOCTYTIEH MOJIHOTEKCTOBBIN apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru

. XuMus B HHTepecax YCTOHYMBOro pa3BuTusi. B kypHane mnyOnmMKyroTCs
OpUTHHAIbHBIC HAayYHBIE COOOLICHUS M 0030pBI 10 XMMHUHU MPOIECCOB, MPEACTABISIONUX OCHOBY
MPUHIIMIIUATIBFHO HOBBIX TEXHOJOTHH, CO3/1aBa€MbIX B HHTEpECax YCTOMYMBOIO pa3BUTHUSA, WU
YCOBEPUICHCTBOBAHUS JICHCTBYIOIINX, COXPAaHEHUs TPHPOTHOW Cpelbl, SKOHOMHH pPECypCOB,
sHeprocOepexxenusi. Bxoaur B Ilepeuens BAK u cuctremy PUHII. JlocTyneH mOTHOTEKCTOBBIM
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

. Oriental Journal Of Chemistry. HayuHblii perieH3upyeMblii KypHaJI OTKPBITOTO
noctyna. Crpana: Munus. S3eik: anrnuiickuii. [TyGnukyer pe3ynbTaThl HAYYHBIX MCCIIEIOBAaHUMN B
obnactu oOmie XuMHuM, OMOXHMMHH, CIEKTPOCKOIMH, XUMHHM OKpYyXkaromeil cpensl. Jloctynen
NOJTHOTEKCTOBBIN apxuB ¢ 2008 rona: http://www.orientjchem.org/Archive.php

. Teopernueckne OCHOBBI XHMHU4YeCKOil TexHosoruu. JKypHam myOnuKyeT
COOOIICHUST O HOBBIX TEXHOJIOTHYECKUX MPOIECCax B 00pabaThIBAIOMIEH MPOMBIIUIEHHOCTH C TOYKH
3peHust (pyHIaMeHTalbHOM Hayku. CTaThbM B )KypHasle MOCBSILEHbl OCHOBaM TEIIOMAacCOOOMEHa,
nporieccaM paszieneHus, Mek(a3HbIM SBICHUSM, TEUCHHIO CBIITYYHX MaTepHallOB, OMOTEXHOJIOTHH,
ONTUMU3AIMH, aBTOMATU3ALMU U YIPABIECHUIO, SKOHOMUHM SHEPIUH, METAIJIOB U ChIPbs, 3alllUTe
OKpyXarolien cpeabl U cMexkHbIM TemaMm. JKypHan BxoauT B Ilepeuens BAK u cucremy PUHIIL.
Jns  3aperucTpupoBaHHBIX —Mosib3oBaTenel HayuHoit snexTpoHHOM OuOanoTeku (eLibrary)
JOCTYTIEH MOJIHOTeKCTOBBIN apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244

. Chemical and Process Engineering Research. JXypHan Ha aHTJIHHACKOM SI3BIKE
MexyHapoIHOTO MHCTHTYTA 10 HayKe, TeXHONOrusM u obpaszoBanuto (International Institute for
Science, Technology and Education) (CIIIA, BenukoOpuranus, ['onkonr). IlyOnukyer
OpPUTHHAIBHBIC CTAThH, KACAIOIIHECS Pa3IMYHBIX ACTIEKTOB XUMHUYECKOTO MAITHHOCTPOCHUS, B TOM
qucie, YOpaBlIeHHE TpOleccaMd UM KOHTPOJIBHO-U3MEPHUTENbHBIMH IpUOOpaMu  JIaHHOTO

MPOU3BOJCTBA. Hoctynen MOJTHOTEKCTOBBII apxuB c 2011
roza:http://www.iiste.org/Journals/index.php/CPER/issue/archive
o Journal of Advanced Chemical Engineering. Hayunslii peneH3upyeMmbiii u

pedepupyeMbiii KypHan oTKpbiToro aoctyma. Ctpana: Erumer. fA3pik: anrmumiickmii. [TyOnmkyet
OpUTHHAIILHBIE MCCIEA0BaHUs, 0030pHBIE CTaThU, KOPOTKHE COOOIICHHS B 0OJACTH XMMHUYECKOTO
MaITuHOCTPOEHHUS, COBPEMEHHBIX MaTepHaIOB, OMOXUMHUU. [[OCTYIEH MOJHOTEKCTOBBINH apXHB C
2011 ropa: http://www.ashdin.com/journals/published.aspx?jid=jace

8.4. [lepeueHb MPOrPaMMHOro od0ecneyeHust

Ne PexkBU3UTHI 1OrOBOpa
HaumenoBanue I10 A N p
n/n (mara, HOMep, CPOK JAeHCTBHUA)



http://www.sciencedomain.org/archives.php?iid=1160&id=16
http://www.epo.org/searching/free.html
https://patentscope.wipo.int/search/en/search.jsf
http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php
http://elibrary.ru/contents.asp?titleid=8244
http://www.iiste.org/Journals/index.php/CPER/issue/archive
http://www.ashdin.com/journals/published.aspx?jid=jace

Ne HanmenoBanmue IO PerBHIHTEI Aronopa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Office Standart Office Standart (dorosop Ne 690 ot
19.05.2015r., cpok neicTBuUs - 6ECCPOUHO;
HoroBop Ne 727 ot 20.07.2016r., cpok
JIEHCTBUS — OECCPOUHO).
2 Windows - Windows (JoroBop Ne 690 ot
19.05.2015r., CPOK JeicTBUs -
OEeCcCpOYHO).
3 MathCAD eepcusal4 uu 15 Axt i/ ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09), 6eccpounbIit

06pa3OBaTean0r0 npouecca mo TMCHUIIJINHE

8.5. Onucanue MaTepHaJIbHO-TEXHHUYECKOI 0a3bl, HEOOXOAUMOM sl OCYyIIeCTBJIEeHUs

HaumeHnoBanue 000py10BaHHBIX
yueOHbIX Ka0MHETOB, J1a0opaTopui,
MACTEPCKHUX M ApP. 00bEKTOB JIf

Ne i/ NPOBEACHUSA NPAKTUYECKUX U IlepeyeHb 0CHOBHOIO 000PY10BAHMS
J1a0OPATOPHBIX 3aHATHI, MOMeIIeH Uit
JJISI CAMOCTOSITE/IbHOM padoThl
ody4aoumxcs (HoMep ayIMTOPHH)
1 JIaGoparopus "TexHosorus opranndeckux | CTossl nabopaTopHbIe OCTPOBHBIE
COEMHEHMM": ¢duznueckue; Croubl OCTPOBHBIE
XUMUYECKHE; TIOJKHU Ul TOCYAbl; MOMKHY;
Cronsl J1abopaTOpHBIE; Cronbl
nuchkMeHHbIe; mKad BeITsDKHON 150011B;
mkagsl cymniabHeld WS31; Oanst BonsHas
MHOI'OMECTHasl; Me4b MyQelbHas; IUIUTKa
ANIEKTpUYECKasi; MarHUTHas  MeENIaJKa;
TepMOCTaT VTS; arrapar TS
ONpeEJeNIeHUsT TeMIIepaTyphbl  BCIIBILIKY;
nabopaTopHas peKTH(pUKAMOHHAS
KOJIOHHA; Bechl aHamutmdeckue BJIP200;
Becbl odnexkTpoHHble HL100; mraTusel
nabopaTopHbie; TaOypeThl JTaOOpaTOpPHEIE;
CTYJ; XMMHMYECKas TIOCyna, JocKa
MeJIoBasl.
JIa6oparopus "[IponeccoB u AXIT". JlaGopaTopHble ~ YCTaHOBKH IO
VYyeOnas ayIATOpUs JUIL | U3yYEHUIO0 — TIpolecca  peKTHU(UKAINY,
IIPOBEJICHUS 3aHATUN CEMUHAPCKOI0 THUIA. | TEIJIONEpPENAYH, CTallMOHApHOE
VYyeOHast ayaquTopHs JUIsl KypcOBOIO | MeIuaoOOpy/I0BaHue, MHTEPaKTHUBHAs
IIPOEKTUPOBAHMsI (BBIIIOJIHEHUSI KYpPCOBBIX | ocKka. CTONbl  Y4EHHYECKHE, CTYJIbsS
9 pabor). YYCHUYECKHE.
VYuebHas ayuTOpus TUTST
MIPOBEICHUS IPYNIOBBIX "
WH/IMBUYAIbHBIX KOHCYJbTAIIUN
Yyuebuas ayIUTOPUS TUTS
IIPOBEJICHUS 3aHATHI TEKYIIEro KOHTPOJIS
U IIPOMEXYTOYHOM aTTeCTALUU.
3 VYuebHas ayauTopus e Cronbl yuyeHHUYECKUE JBYXMECTHbBIE

IIPOBCACHUA 3aHATHI JICKIIMOHHOI'O THIIA.

(MOHOOTIOKH), CTONI TpemnoJaBaTelbCKHA,




Ne i/

HaumenoBaHnmne 000py10BaHHBIX
y4eOHBbIX Ka0MHeTOB, JadopaTopuii,
MACTEPCKUX U JP. 00beKTOB J1JIs
NPoBeeHUs] MPAKTUYECKUX U
J1a00paTOPHBIX 3AHATHH, TOMeIIeHH I
AJISl CAMOCTOSITEILHOM padoThI
o0yyammxcs (HoMep ayAUTOPHH)

IlepeyeHb 0OCHOBHOTO 000pYy/A0BAHMA

VYyeOHast aynutopus [Uisl TNPOBEACHHUS
3aHATUH CEMHUHAPCKOTO THIA. YueOHas
ayauTOpuUs JUISL KypCOBOT'O
MIPOEKTUPOBAHUSI (BBIIIOJHEHUSI KYPCOBBIX
pabor).  YueOnas  ayauropus s
[IPOBEICHUS IPYNIIOBBIX u
WHIMBUTYaIbHBIX KOHCYJIbTalUH.
YyeOnast aynutopus [Uisi TPOBEACHUS
3aHATUN TEKYIETo KOHTPOJIS u
MIPOMEXKYTOUHOI aTTecTaIuu.

CTYI MPEIOIaBaTENbCKU M,
ayIMuTOpHAs (MeJIoBas).

JOCKa

VYyeOHnas ayuTopus JUISt
NPOBEJCHUS 3aHSATUH JIEKIMOHHOTO THIIA.
VYueOHasi ayauTopusi Ui MPOBEACHHS
3aHATHH CEMHHApCKOro THMa. YueOHas
ayIuTOpHUs TSt KypCOBOTO
NPOEKTUPOBAHUS (BBIMOIHEHUS KypPCOBBIX
pabor).  YueOnas  ayauropus s
MIPOBEICHHUS IPYIIIOBBIX u
WHIUBHUTyaTbHBIX KOHCYJIbTAI[HH.
VYueOHast ayauTopus Ui TIPOBEACHHUS
3aHSATHH ~ TEKYILEro KOHTpOJII |
POMEKYTOYHOH aTTeCTallHH.

CroJibl y4eHUYECKHE JBYXMECTHBIC
(MOHOOJIOKH), CTOJ TIPENOIaBaTEeIIbCKUM,
CTYT MIpeToaBaTeIbCKHM, J0CKa
ayJIUTOpHAast (MenoBas), Tabnuma
Menpneneesa.

Kommnsrorepnsiii kiace. [lomemenne
JUIL CaMOCTOSITENbHON paboThl. YueOHas
ayIUTOpUsl ISl TIPOBEICHHS  3aHATHH
CEeMHUHApCKOro Tuma. YyeOHas ayAuTOpHs
ISt KypCOBOT'O MIPOEKTHPOBAHHUS
(BBINIOJIHEHUSI KYPCOBBIX paboT). YueOHas
ayIUTOPUS IJIsi IPOBEICHUS TPYIIIOBBIX U
WH/IMBUyaJIbHBIX KOHCYJIbTAIHH.
VYdeOHass ayauToOpHs Ui TPOBEICHUS
3aHATHH TEKYIIETo KOHTPOJIS u
IIPOMEKYTOUYHON aTTECTAIUU.

Croubl Y4EHHUYECKHE, CTYJIbA
yuenndeckue, [IK ¢ BeIxomom B ceTb
WNHuTtepner




