[lOKYMEHT NOANMCaH NPOCTO# 3NeKTPOHHOM NOANMUCHI0
MHbopmauus o Bragenbue:

ONO: Mun

Homoa Fj‘*ﬁ%"‘i‘%@f‘ﬁo OBPA30BAHHUSA U HA OCCHIICKOM ®EJIEPALINHU
EROAHEBHCKHHEQGYAAPCTBEHHBIN HE®TSHON TEXHUYECKHWI YHUBEPCUTET

YHMKabHbIA NPOrpaMMHbIA KNHOY: HMEHH aKagemMuka M.,
236bcc35c296f119d6aaﬂk22836b21db52dbc07971a86865a5825f9h4 04c

M JIHOHIIHKOBA

= ‘«VTBEP)KI[AIO»
HepBbIﬂrI!popeKTOp

PABOYAS ITPOI'PAMMA
JMCLIATITHHE

«YYEBHO-UCCJIEAOBATEJIbCKAS PABOTA CTYJAEHTA»

Hanpanneuue NOATrOTOBKH

18.03.01 «XuMuyeckass TEXHOJIOTHSI»

IIpoduan
«XHUMHUYECKas TEXHOJIOTHS IPUPOJIHBIX SHEPrOHOCUTENEH U YIIIEPOAHBIX MATEPHATIOB)

Kpanundunkanus

bakanasp

I'po3nsiit - 2020



1.1leau 1 3aga4M TUCHUILIMHBI

Lenpro 1 3amauamMu mpenogaBanust TUCHUIUIMHBL « Y PCy sBisieTcs 3akperieHne u 00o01ieHne
3HAHUW W HAaBBIKOB, MOJYYEHHBIX CTYJEHTOM TMPU HU3YYCHHHU Kypca TUCHUIUIMH MO TPODUITIO
CHeIUaIN3aliH, PA3BUTHE €70 MHUITMATUBBI M CAMOCTOSATEILHOCTH.

Kpome Toro,0cHOBHOI 3a/1aueii siBisieTcsi GOPMUPOBAHNE HAYYHOTO MBIIIJICHUS, TOHUMaHUS
COBPEMEHHBIX ITyTEH M MEPCIIEKTHB Pa3BUTHsI HAYKH M TEXHUKH BOOOIIIE.

2. MecTo AuCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlMcuuIuIMHA OTHOCUTCS K BAPMATUBHOM 4acTH NMpo(hecCHOHAIBHOrO LUKIA. [t u3yyeHus Kypca
TpeOyeTcsi 3HaHME: BBICIIEH  MaTeMaTUKW;UH(OOPMATHKH;PU3UKU;00IIell ¥  HEOPraHWYECKOH
XUMMH;0pTaHNYECKON XUMHUU;(HPU3NIECKON XMMHH;aHAITUTUYECKON XUMHH;TEXHUIECKOU
TEPMOJUHAMHUKNA U TEIUIOTEXHUKU;00IEed XMMHUYECKOM TEXHOJIOTMH; IIPOLECCOB U alllapaTroB
XUMHMUYECKUX TEXHOJIOTMH;3JIEKTPOTEXHUKH M IPOMDAIEKTPOHUKH;TEOPETUUECKUX OCHOB XMMHMUYECKON
TEXHOJIOTUU TOIUIMBA M YIJIEPOJHBIX MATEPUANOB;XMMUU HEPTH W Tasza, T€TEPOTCHHBIH KaTalu3 M
IIPOM3BOJICTBO KATaJIM3aTOPOB; XWUMHUYECKOW TEXHOJIOTMHM TOIUIMB M YIVIEPOJHBIX MAaTe€pHaJIOB,
XUMHUYECKON TEXHOJIOTUHU ITPOU3BOCTBA MACEN, OCHOB HayYHBIX MUCCIIEJOBAHUMN.

JIaHHBIA KypC SIBJISIETCS 3aBEpIIAIOLIMM 3TAllOM TEOPETHYECKOro OO0y4YeHHMs M CIOCOOCTBYET
MOJITOTOBKE CTYyJICHTa K OaKaJIaBPCKOM BBITYCKHOM padoTe.

3. TpeboBaHus K pe3yabTaTaM OCBOEHUS JUCITUTIIMHBI

[Tpornecc n3yueHus TUCIUTUIMHBI HANIPaBJIeH Ha (OPMUPOBAHHE CIIEIYIONINX KOMITETEHIIHNA:
- IUTAHUPOBATh U MPOBOJUTH (PU3MUECKUE M XUMHUECKHE SKCIIEPUMEHTHI, IPOBOAUTE 00pabOTKY
UX pe3ylbTaTOB W OIIGHWBATh TOTPEITHOCTH, MAaTEMAaTUYECKH MOJEIUPOBATh (UIUYECKUE W
XMMHUYECKHE MPOLIECChl U SBJICHHUS, BBIBUTAaTh TUIIOTE3bl U YCTAHABIUBATH TPAHMLBI UX NPUMEHEHMUS;
(TIK-15)
- TOTOBHOCTBIO M3Yy4aTh HAyYHO-TEXHUUYECKYIO HMH(OpMAIUIO, OTEUYECTBEHHBIN M 3apyOeKHBIN
OTBIT 110 TeMaTuke ucciaemaoBanus (ITK-19);
- pa3pabaThIBaTh MPOCKTHI B COCTaBe aBTOpcKoro koywiektusa (I1K-20);
- UCIIOJIb30BaTh HH(POPMAIIMOHHBIE TEXHOIOTUH ITpU pa3padboTke mpoektoB (ITK-21);
- IPOEKTHPOBATh TEXHOJOTHMUECKUE MPOLECCH C MCIIOJIb30BAaHHUEM aBTOMATHU3MPOBAHHBIX CHUCTEM
TEXHOJIOTUIECKOH IMOATOTOBKH IMPOU3BOCTBA B COCTABE ABTOPCKOTO KOJIJICKTHBA
(TIK-22);
- TOTOBHOCTBIO TIOJITOTABJIMBAaTh K padOTe TEXHOJOTHYECKOe O0OpyIOBaHWE, HHCTPYMEHTHI,
OCHACTKY, OCYIIECTBJISTh TEXHOJIOTUYECKUI MPOLIECC B COOTBETCTBUU C PETIAMEHTOM M MCIOIb30BaTh
TEXHUYECKHE CPENICTBA JJIsl M3MEPEHUs] OCHOBHBIX MMapaMeTpoOB TeXHOJIOrHYeckoro mpoiecca, (ITIMK-1);

B pe3yabTare 0CBOCHUS AMCUMIIIMHBI CTYICHT A0JIKEH
3HATh:
- TEOPETUYECKHE OCHOBBI M MPUHIUIBI GU3NYECKUX U XUMHUUYECKUX TpoueccoB U asieHuit; (ITK-

15)

yMeTh:

- pa3pabaTbIBaTh MPOEKTHI B cocTaBe aBTOpckoro koyutektusa (I1K-20);

- HCTOJIb30BaTh HHPOPMAIHOHHBIE TEXHOJIOTHH TpU pa3padoTke nmpoektos (ITK-21);

- IPOCKTUPOBATH TCXHOJIOTMYICCKHUEC MPOUCCCHI C UCITOJIB30BAHUCM ABTOMATU3UPOBAHHBIX CUCTEM
TEXHOJIOTUIECKOH IMOATOTOBKH IMPOU3BOCTBA B COCTaBE aBTOPCKOTO KOJIJICKTHBA



(TIK-22);

- IOJITOTABJIMBaTh K PabOTE TEXHOJIOTHYECKOE O0OpyAOBaHHE, WHCTPYMEHTHI, OCHACTKY,
OCYHICCTBJIATDH TEXHOJIOTHYECKUN nmpouecc B COOTBCTCTBHMM C PCrjlaMCHTOM W HUCIOJIB30BATbh
TEXHUYECKHE CPEACTBA /IS M3MEPEHHSI OCHOBHBIX [TapaMETPOB TEXHOJIOrn4Yeckoro mpouecca, (ITTK-1);

BJIAJETh:

-  MCTOAAMHUILUIAHUPOBAHUA W IPOBCACHUSA (I)I/IBI/I‘-IGCKI/IX U XUMHUYCCKUX OKCIICPUMCHTOB,

IIPOBCACHUA

00pabOTKM HX Ppe3yJbTaTOB |

OLICHUBAHUA

IIOrpC€IIHOCTH,

MOJICJIMPOBAHUS (PU3HMUECKUX U XUMHUECKUX IporieccoB u siBienuit; (I1K-15)
-HAY4YHO-TEXHUYECKOM HH(pOpMAIMeil, OTEYECTBEHHBIM U 3apyOeXHBIM OIBITOM [0 TEeMaTHKE

uccnenoanus; (ITK-19).

4. O0beM TMCUMILIMHBI U BUABI Y4eOHOI padoThl

MaTEMaTHYCCKOI'O

Bcero 4acoB Cemectp
. 10010 0320
Buj yueOHoii padoThl
(01010 0390 8 8
AyauTOpHBIEe 3aHATHS (BCEro) 72 36 72 36
B Tom uncne:
Jlaboparopusie pabotsr (JIP) 72 48 72 72
CamocrosiTejibHas padoTa (BcCero) 144 180 144 180
B Tom uncne:
KypcoBas pabota o4 72 o4 72
Tewmbl 1711 CaMOCTOSITENILHOTO U3YUEHUS 40 58 40 58
U(unu) opyaue 6udvl camocmosmenvHou pabomol.
ITonroToBka K 1a00paTopHbIM paboTam 30 30 30 30
ITonroToBka K 3a4ety 20 20 20 20
Bun otuernoctu Hud.zaver | ud.3aver | dud.3auer | dud.3auer
Obmea BCEI'O & uacax 216 216 216 216
TPYAOEMKOCTh
FHCHTHILITHIBL BCETI'O B 3au.enuHAIIaX 6 6 6 6
5. Conep:xxanme TMCHUILINHbBI
5.1. Pa3aesbl AMCHUIIJIMHBI M BUABI 3aHATHH
Taoanma 2
Ne HaunmenoBanue pasjaena ek IIpakr | Jla0. Cam. Bcero
n/n AUCHMILTHHBI " san. 3aH. pao. 4acoB
1 | lloaroroBka He(TH K nepepaboTKe - - 18 36 54
5 Karanutuueckue nmporeccsl i ) 18 36 54
nepepaboTKu HeDTH
3 | TexHonorUsI MPOU3BOCTBA MaCE - - 18 36 54




| 4 | Texnonorus ouncrkn napaduHOB - -]

18 | 36 | 54 |

5.2 JlekninoHHBIE 3AaHATHSA

Tadauuna 3
Ne HaumenoBaHue
Conep:xkanue pasaena
n/m | pasaeJia JUCHUIIMHBI
Bpenusie npumecu B HepTH. Hedtsiabie smynbenn. CriocoOs
1 [ToaroroBka HeTH K pazpyuieHust HePTSIHBIX IMYIbCUiL.J[€eIMyIbraTophl.
nepepadboTke OnektpoaeruipaTopsl. [I[puHIMNHaIbHAS TEXHOIOTMYECKast
cxema DJIOY.
Ha3nauenue u coipbe nporuecca. Karanuzaropsl npoiiecca.
OCHOBHBIE 3KCILTYyaTallMOHHbBIE XAPAKTEPUCTUKHU KAaTaIU3aTOPOB.
Karanutuueckue 3aKOKCOBBIBAHUE U PEreHepalns KaTanu3aTopoB. OCHOBHbIE
2 | mporiecchl mepepadoTku | (aKkTopbl, BIUAIOIMKE Ha nporecc. Knaccudukaius ycTaHOBOK
He(tH KaTaJIMTUYECKOro KpekuHra. [I[puHnunuanbHast TeXHOJIOTHYecKast
cxema ycraHoBku tuna 1'43-107. [IponykTel npouecca u ux
0COOEHHOCTH.
TeXHOLOMS HeacdanpTuzammus. Haznauenue npoiiecca. ®daxkTopsl,
3 ompeeNmue IyOuHy neachanbTh3alui. PacTBopuTen
MIPOU3BOJICTBA Mace
rpolecca.
4 TexHonorus O4YUCTKU O6e3macnuBanue. Haznauenue nporecca. PaznoBugnoctu

napauHOB

npouecca. PactBopurenu. OcHoBHBIE (haKTOPBI poIIEcca.

5.3. JlabopaTopHbIii NPAKTUKYM

Taoauna 4

Ne ni/m Ne pasnena HanmenoBanue 1a60paTopHbIX padot
JAUCHMILTHHBI
ToAroTosKa Onpenenenue riryOUHbI 00€3BOKUBAHUS He(llTH B
1 HedTH K 3aBUCUMOCTH OT (DAKTOPOB BHELIHETO BO3ACUCTBUS }
HepepaboTke (Temmeparypsl, pacxofia €My IbraTopa, pH BOIHOH dasbl).
AHaJIn3bl HCXOAHOHN U 00€3BOKEHHON HeTel.
Kartanutnueckuit KpeKMHT HE(TSIHOTO CHIPBS C
Kartanutuueck | akTUBUPYIOIUMH JJoOaBKaMH (IIepeMelIeHHbIe TapaMeTphbl —
2 W MPOIECCHl | MPUPOJIa U OTHOCUTEIIFHOE KOJIMYECTBO J00OABOK).
nepepabotku | CocraBieHHne MaTepHaIbHOro OanaHca rnpouecca.
HeTH AHanu3bl He(PTSIHOTO CBIPBS, ra3a, 0EH3MHOBOM (paKIH,
JIM3ENIbHON (DpaKIMK, aHATIHU3 TSXKEJIOTO ra30MIsl KpEKUHTa.
JeachanbTusanus TsHKEIOro He(TSIHOTO ChIPbS
YIIIEBOAOPOIHBIM PACTBOPUTEIIEM C TENTBI0 N3YUSHUS BIUSTHUS
Texnonorns OTJENBHBIX (PAKTOPOB (IPUPOJIBI CHIPHSI, PACTBOPUTEII,
3 TPOMSBOACTBA | o repaTypbl, COOTHOLICHHS PACTBOPUTEIIb: CBIPBE).
Macel CocraBneHue MaTepuaIbHOro OanxaHca rnporecca.
AHaJIN3 UCXOIHOTO CHIPBSI U CHIPHS JeachanbTH3alnH.
Ouncrka xuaKoro napaduHa n30upaTeTbHBIM PACTBOPUTEIIEM
TexHomorus IPU PA3TUYHBIX (aKTOpax mpoiecca (Mpupoia pacTBOPUTEIS,
4 OYHUCTKH TeMIIepaTypa, COOTHOIIICHHE PACTBOPUTEIH: CHIPHE).
napauHOB CocraBneHue MaTepuaIbHOro OanxaHca rnporecca.
AHanu3 UCXOIHOTO M OUYUIIEHHOTO napaduHa.




5.4 IlpakTnyecKkue 3aHATHS (CEMHHAPBI)

He npeaycmorpenbt

6. CamocTosiTeJibHAsE padoTa CTYJEHTOB MO IMCIUIJIMHE

CamocrosiTejibHasi (BHEAyIUTOpHAs) paboTa CTYACHTOB COCTOMT B IPOPAOOTKEICKIIMOHHOTO
Marcepuajia MU JOIOJHUTCIBHOIO Marcpuaia IO KYpCy, a TaKiKC B IOATOTOBKC pe(bepaTOB.OHa
BKIOYAET crieayloLLme NyHKTb:
- Pedbepathl
- MNpopaboTka OOMNONHUTENBHOrO TEOPETUYECKOro MaTepuana no noaroToBke nabopaTopHbIX

pabor.

= I/I3yquHe TEM, BBIHCCCHHBIX HA CAMOCTOATCIIbBHYIO Hpopa60TKy

Koumponvs camocmosamenwvnoii padbomul

Ne | Bun camoctosTenbHON pabOThI dopma KOHTPOJIS

1 | 3y4eHue TeM, BBIHECEHHBIX Ha CAMOCTOSTENIBHYIO IInceMeHnHBIN onpoc UiIu
popaboTKy KOHTpOJbHas paboTa

2 | IlogroroBka A0KIa/10B [IpesenTanus noknanos

3 | IloaroroBka K 3K3aMeHY OK3aMeH

6.1 Temsbl pedepaTtoB

1. KommekcHblii moaxon k mnepepaboTke He(TH C MaKCMMaIbHOM TIyOMHOW mNepepaboTKH ¢
HCIOJIb30BaHUEM HHEProd((HEeKTUBHBIX TEPMUUYECKHX W THAPOKATAIUTHUYECKUX IPOLECCOB,
o0ecreyrBaroIUX MOJyYeHHe IPOTYKIIMH BEICOKOMCTEIEHH TIepeIesioB.

2. COBepIICHCTBOBAaHHE TEXHOJIIOTHH ¥ TIPOIECCOB OOJArOpaXMBAHUS  TSIKEIBIXHE(PTIHBIX
OCTaTKOB.

3. CoBepuieHCTBOBaHHE TEXHOJIIOTHH U IPOIIECCOB MPOU3BOACTBA Macel U mapaduHOB.

6.2 Tembl 1181 CAMOCTOSATEIBHOIO0 U3y4Y€eHHSA

1. Knaccudpukanus ¢(U3HUECKUX METONOB, IMOATOTOBKA HE(TH, Ta30KOHJEHCaTa W raza K
nepepaboTke. OCHOBBI TepepaOdOTKN MPUPOJHBIX YTIIEBOIOPOIHBIX Ta30B U Ta30KOHICHCATOB.
Mopnenb cTpoeHuss HE(PTSAHBIX SMYJIbCHA M CBS3b €€ C TPYNIOBBIM COCTaBOM. MeTomabl
pa3pymieHus 3MYJbCUM  BO3JCHCTBMEM BHEIIHHX  (PAKTOpoB  (10OABKH, TEIIIOBHIE,
MEXaHUYECKUe, HIIEKTPUUYECKHE U JIp. BO3IACUCTBUS).

2. Knaccudukanus XUMHYECKUX METOJI0B NEPEPaOOTKU M OYMCTKH HEPTIHOTO U Ta30BOTO CHIPHS
(TepMOJIECTPYKTUBHBIE, KaTalUTUYECKHE). TeopeTHdeckue OCHOBBI TEPMOACCTPYKTHBHBIX
MPOLECCOB MepepabOoTKu HePTAHOrO Chipbsi. DaKTOPHI, BIUSIOUIME Ha MPOIECC MHUPOIIU3A,
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12.

TEPMUYECKOTO KPEKHHIra, KOKCOBaHMsA. HaydHble OCHOBBI TPOM3BOJACTBA M INPHUMEHEHUS
pasHOBHAHOCTEH HedTsHOTO yriepona. KaramuThueckwii KpPEKWHT HEPTSHOTO CHIPpbS Ha
ITIOMOCHIIMKATHBIX U IIEOJTUTCOACPIKAIINX KaTaaNu3aTOpax.

AICOpOIIMOHHBIE METO/IBI PA3JICIICHUS] K OYUCTKHU ChIPhs. JKUAKOCTHOE paccioeHHE ¢ Pa3BUTON
MeK(a3HON TMOBEPXHOCThIO — jeacanbTu3anisi HEPTAHBIX OCTaTKOB C INPHUMEHEHHEM
HU3KOMOJICKYJISIPHBIX YTIIEBOJIOPOIOB.

KunkoctHast KpucTamu3anus — aenapadunuzanys HePTsIHbIX Gpakuuil. JenapaduHuzamus ¢
MTOMOIIbIO aKTUBATOPOB (KapOaMuiHas nenapaduHU3aIm).

6.3 Bonmpochbl kK caMoCTOsITEILHOM padoTe CTyAeHTa

Knaccugukanus ¢usnyeckux MeToN0B, MOATOTOBKAa HE(TH, TIa30KOHJEHcaTa M TIa3a K
nepepadoTKe.

OcHOBBI IIepepadOTKU MPUPOIHBIX YIIIEBOJOPOIHBIX Ia30B U FA30KOH/IEHCATOB.

Mogens cTtpoeHust HePTAHBIX SMYIbCUNA U CBSI3b €€ C IPYIIIOBBIM COCTAaBOM.

MeTtonpl pa3pylieHuss 3MyJbCUN BO3JEHCTBHEM BHEMIHMX (PAKTOpPOB (100aBKH, TEIJIOBBIE,
MEXaHUYECKUE, 3JIEKTPUUYECKUE U JIp. BO3AECUCTBUSA).

Knaccugukarus XuMHYECKUX METOIOB NMEPEepadOTKH U OYUCTKH HE(PTIHOTO U Ta30BOTO CHIPHS
(TEepMOJIECTPYKTUBHBIE, KATATUTUYECKHE).

Teopernueckre OCHOBBI TEPMOAECTPYKTHUBHBIX MTPOLECCOB MEePepabOTKU HEYTAHOTO ChIPbSL.
@DaKTopbl, BAUIOIIKE HAa IPOLECC MUPOIN3a, TEPMUUYECKOTO KPEKUHI'a, KOKCOBAHUSI.

Hay4Hble 0OCHOBBI IPOM3BO/ICTBA U IPUMEHEHUS Pa3HOBUHOCTEH HEPTSIHOTO yIieposa.
Katanutnueckuii KpeKHMHI HEPTSHOTO ChbIpbs Ha AIIOMOCHIMKATHBIX M LEOJUTCOAEPIKAIINX
KaTajan3aTopax.

. A1copOIIMOHHBIE METO/IbI Pa3/I€IeHHSI U OUUCTKU CHIPBSI.
11.

KunkoctHoe paccioeHHe C pa3BUTOM MeX(]a3HOW MOBEPXHOCThIO — JeachanbTu3anus
HEPTSIHBIX OCTATKOB C IPUMEHEHUEM HU3KOMOJIEKYIISIPHBIX YTIIEBOIOPOJIOB.

KunkoctHas kpuctayMzanus — aenapapuauzanus HeQTsIHbIX (pakuuil. [lenapapunuzanus c
MOMOIIBIO0 aKTUBATOPOB (KapObaMuaHas AenapaduHuzaus).

6.4 Tembl KypcOBBIX padoT

Ounctka )uaKoro napapuHa noj AeHCTBUEM TEMIIEPATYPHI.

N3ydenue BnusiHUS TemnepaTypsl Ha ynanenue ACB u3 masyra.

Bnusinue pactBopuTes Ha OUUCTKY JKHUJIKOTO NapaduHa.

Kpexunr ma3yra moj aeicTBueM pa3audHbIX (GaKTOPOB.

Onpenenenue riayOMHbI 00€3BOXKUBAHUSA HEPTH MO IEHCTBUEM JEIMYJIIbraTopa.
Bnusinue Temrnieparypsl Ha cTenieHb 00€3BOXKMBaHUS HE(TH .

Onpenenenue creneHu 06e3BoxuBaHug HepTH 0T pHBOASIHOI (a3bl.

BnustHue Temrieparypsl U 1€3IMYNIbraropa Ha OUMCTKY HEPTH.

Bnusiaue nponana Ha feachanbTU3aLUI0 Ma3yTa .

© oo NN R
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. Bnusinue aktuBupyronmx 100aBOK Ha TSKEIbIN Ta30MiIb B IPOIECCEe KPEKUHTa.
11. 3yyeHue BIUSHUS IPUPOJIBI ChIPbs HAa CBOMCTBA Ma3yTa.

12 . Karanutuueckunii KpeKMHT HE(YTAHOTO CHIPHS C AKTHBMPYIOIMMH JJ00aBKaMH.
13. BausiHue COOTHOIIEHUSI PACTBOPUTEIh: ChIPhE Ha OYMCTKY MapaduHa.

14. Ouncrtka xuaKoro napaduHa Mo IeHCTBUEM TEMIIEPATYPHI.

15. Bausinue pacTBOpUTEIIS Ha OYUCTKY JKUJKOTO mapaduHa.



6.5 YueOHO-MeTOAUYECKOE O0ecTIeYeHHe CAMOCTOATEIbHOM padoThl

1.I'maroneBa O.®., Kanmyctun B.M. Texnonorus nepepadotku HedTu. B 2-x gacTsax. Yacte nmepsas.
[TepBuunas nepepadbotka Hedtu. M.: KonocC. 2006.- 400 c.: .-
2. Kanmyctun B.M., A.A. I'ypeeB. Texnonorus nepepadotku Heptu. B 2-x wactsax. Yacts BTOpas.

Hectpyktusnusbie npoueccel. M.: KonocC. 2007.- 334 c.: ui.-

7. DoHAbI OLEHOYHBIX CPEICTB

®oH/1 OLIEHOYHBIX CPEJCTB TUCHUIUIMHBI BKIIOYACT B ceOs:
- HacropT (1)0H):[a OLICHOYHBIX CPCACTB IO AUCHUIIIIMHE,
- BOIPOCHI K 3a4ETY;
- TECTHI K TaOOpaTOPHBIM paboTaM JJIsi MPOBEIEHUS TEKYIIETO KOHTPOJIS;
- TEMBI JIOKJIAJIOB, pedepaToB, IPE3CHTAIINN.

IMacnopr GoHaa OLEHOYHBIX CPEACTB TUCUUILIUHBI

Ne | KoHTposmpyembre pasie:ini (Tembr) Koa xonTposmpyemoii HaumenoBanue
KOMIIeTEeHIIHH OLIEHOYHOI' 0
n/n JUCHUIIIMHBI
(WJIH ee 4acTH) cpeacTBa
111 b 6 I1K-15,I1K-19,I1K- Etu-
0JIr0TOBKa He(PTH K mepepaboTKe D 1TIK-1 JIIT-OTIPOC
5 Karanutnueckue mporeccol I1K-15,I1K-19,I1K- BIUL-0MhoC
nepepaboTku HepTH 2 1TIITK-1 1rofp

I1K-15,ITK-19,I1K-

3 | TexHonOrMs NPOU3BOICTBA Mace > 1 TITIK-1 bmui-ompoc
4 | TexHoNOTUs OYMCTKU NapahuHOB TTK-15,[IR-19,TTK- bimn-on
€XHOJIOTHS O p 0 D 1TIIK-1 [-0IIPOC

7.101eHOYHBbIE CPEACTBA JJIANPOMEKYTOUYHOM ATTECTALMH
7.1.1 Bonpocsl K IEpBOii aTTecTalluu

©ooN Ok LDdDE

12.
13.
14.

C KaKoif 11ebI0 OCYIIECTBISIOT TPOMBICTIOBYIO MTOATOTOBKY HEPTH?

B kakux mpenenaax HOpMUPYETCS COAEpIKAHUE BOJBI U XIJIOPUCTBIX coyiel B He(TAX?

Kak ocymecTBisitoT cO0p ¥ MEPBUYHYIO MOATOTOBKY MTPOMBICTIOBON He(hTH?

Yro Takoe He(TsAHAS IMYIBCUS? YKAKUTE TUIIBI IMYIHCHIA.

Kakwue TuIibl 1eaMyabraTopoB MokeTe nepedrciuTh? OObICHUTE MEXaHU3M WX JICHCTBUSI.
JlaiiTe KpaTKyIo XapaKTepUCTHKY MTPOMBIIIJICHHBIM JIEIMYIIbraTOpam.

YKaXuTe TOCTOMHCTBA ¥ HEJIOCTATKH PA3JIMYHBIX THIIOB JICKTPOACTHIAPATOPOR.
[IpuBenuTE TEXHOIOTUUYECKYIO CXeMY yCcTaHOBKH (cekiun) DJIOY.

[TpuBeTE MPUHIUITHATBHYIO TEXHOJIOTHYECKYIO CXeMy 0JI0Ka aTMOC(HEPHOH TIeperOHKH
ycranoBku DJIOY-ABT-6

. KakoBo Ha3HaueHHEe U 0COOCHHOCTH mnmponecca BaKyyMHOf/'I NEPCroOHKU Ma3YTa?
11.

[TpuBenuTe NPUHIUITHATBHYIO CXeMY OJI0Ka BAKYyMHOH MEPErOHKH MazyTa YCTaHOBKHU
2JI0Y-ABT-6.

JatiTe onpeneneHne KaTaanu3y U KJIacCU(UKAITUIO KaTaIu3aTOPOB.

VKaxuTe NpUuuuHbl GU3NUECKON U XUMUYECKOHN J€3aKTHUBAIIMN KaTaln3aTOPOB.
KaxoBo 1eneBoe Ha3HaU€HNE KaTaTUTHYECKOTO KPEKUHra?



15. JlaiiTe kpaTKyl0 XapaKTepUCTHUKY LI€OJUTaM U MPOMBIIIJICHHBIM KaTaalu3aTopaM KPeKUHTa.

KakoBa kpucrannnueckasi CTpyKTypa LE0JIUTOB?

16. O6BsicHUTE XUMU3M OCHOBHBIX KaTAIUTHUECKUX PEAKIIUN KPEKHHTA.
17. IlpuBeauTe NPUHLUIINAIBHYIO TEXHOJIOTMYECKYIO CXEMY YCTAaHOBKU KAaTaIUTUYECKOTO

KpPEKUHTa C TU(PT-PEakTOPOM, €€ TEXHOJIOTUIECKUN PeKUM U MaTepUaIbHbIA OanaHc.

7.1.2 Bonpocsl KO BTOPOH aTTecTaluu

1.

KakoBo 11e51eBoe Ha3HAUCHHE TIpoIiecca MPOMmaHoBoi Aeachanbruzanun? Kakue ere,
KpOMe ITpOIaHa, IPUMEHSIOTCS PACTBOPUTEIH?

Kak Biusier (GpakiMOHHBIN U XUMUYECKUN COCTAB I'yAPOHA Ha BBIXOJ U KA4eCTBO
neacanbrusara?

[TpuBenyTe NPUHIMIINAIBHYIO TEXHOIOTMYECKYIO CXEMY YCTAaHOBKH OJHOCTYIIEHYATOM
IPONaHOBOM Aeac(anbTU3alUK T'yIPOHA.

VYKakure 11eJeBoe Ha3HAYCHHE U pa3HOBHIHOCTH MPOLIECCOB JenapaduHU3aH
KPUCTaJUIM3aLUECH.

VYKakuTe OCHOBHBIE 3aKOHOMEPHOCTH 3aCThIBAHUS YIJIEBOAOPOJHBIX KOMIIOHEHTOB Macel.
OObsicHUTE BIMSHUE KaU€CTBA ChIPbS M TEXHOJOTMYECKUX [TAPAMETPOB Ha MPOLIECC
nenepaduHA3AINH.

[TpuBenuTe NPUHLMIINAIBHYIO CXEMY OTJEJIEHUS PEreHEPALUN PACTBOPUTENS YCTaHOBKU
nenapapUHU3ALUN Macel.

JlaiiTe KpaTKyro XapaKTepUCTHKY IIpoLecca IpYruM pa3HOBUJHOCTSAM COJIBbBEHTHOU
nenapapUHU3ALUN KPUCTAIUTU3aUEH.

7.1.3 IlpumepHsIii 0Opa3el] aTTecTallMOHHOTO OHIeTa

T'POSHEHCKHNM I'OCYJIAPCTBEHHBIV HED®TSHOM
TEXHUYECKHU YHUBEPCUTET

ATTECTALIMOHHBIA BUJIET Ne 1

Jucuunimza

dakynbTeT

HT® crneuranbHocTte HT CEMECTp

1. IIpuBennTe OPUHIMONATLHYIO TEXHOJIOTHYECKVIO CXEMY 0JIOKA aTMOChEPHON IIEPETOHKN

yeranoBku DJIOY-ABT-6

2. KakoBo LICJICBOC HA3HAYCHUE KATAIMTUYSCKOT0 KPSKHUHTA?

« »
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7.2 O]_leHO‘leIe CpeacTrBa AJsl TEKYIHIECI0 KOHTPOJISA yCII€EBAEMOCTH
7.2.1 Bonpochl K 3a4eTy

Bpennsie npumecu B HEDTH.

Hedrsabie smynbcum.

Crioco0bI pa3pyiieHust HeQTSIHBIX SMYIIbCHH.
JleamMyIbraTophl.

DNEeKTPOACTUIPATOPHI.

[IpuniunuaneHas TexHonoruyeckas cxema JIOY.
Haznauenue u cbipbe nporecca KaTaTuTUYECKOr0 KPEKUHTa.
KaranuzaTtops! mporiecca.

© oo N R WNRE

OcHoBHBIE SKCILTYaTAalIMOHHBIC XapPaKTCPUCTUKU KAaTAJIN3aTOPOB.

=
o

. 3aKOKCOBBIBAHHE U PEreHEPALIMs KaTaIu3aTOPOB.

-
-

. OcHOBHEIE (1)aKTOpBI, BJIMAIOIIHEC HA IIPOLCCC.

=
N

. Knaccmbnxaunﬂ YCTAHOBOK KaTaJIMTHUYCCKOI'O KPCKHUHI'A.

=
w

. [IpuHnMnuanbHas TEXHOJIOTHYECKas cxema yctaHoBku Tuna ['43-107.
. [IpoaykTsl poriecca ¥ uX 0COOEHHOCTH.

Tl
[S2 >N

. Heacdanpruzamus. Haznauenue nporecca.

=
»

. @aKTOpPBI, ONPEIETAIOIINE MTYOuHY 1eac(albTH3aIUH.
. PactBopuTenu nponecca.

= e
o ~

. O6e3macnuBanue. Haznauenue mpoiecca.

=
(o]

. PazHoBHHOCTH mponiecca. PacTBopurenu.
. OcHOBHBIE (haKTOPHI IpoLIECcCa.

N
o

7.2.2 llpuMepHbIii 00pa3el 3a4eTHOro OMJ1eTa

T'POSHEHCKHM I'OCYJIAPCTBEHHBIY HED®TSAHOU
TEXHUYECKWHN YHUBEPCUTET

BUJIET Ne 1

JucuunmmuaYPC
®axkyabrer HTO cnenquajbHocTs HT cemecTp9

3. Cuoco0sl paspyiiieHust He(TIHBIX OMYIIbCHI
4. TIpuHimnuandpHasg TEXHOJOTMYECKas cxeMa yecTaHoBkM tuma ['43-107
5. ®axrtopsl, onpeaesomme NIyONHY neachaabTH3aUNA.

« » 20 . 3aB. kadenpoit JI.III.MaxmymoBa
Jlektop M.A.TakaeBa




10.

8. YueOHo-MeTOoqUYecKOe U MHPOPMAIIHOHHOE O0ecTieyeHue TUCITUTIMHBI

a) OCHOBHAs JIUTepaTrypa
ManoBsin A.K. Texnonorusi nmepBHUHON mepepabOTKH HE(YTH W MPHUPOTHOrO Tasza: YueOHOe
nocobue 1t By30B 2-¢ u3a. M.: Xumus, 2001-568c: wn.- Hmeemca na xagheope
AxwmetoB C.A. TexHonorus rirybokoit nmepepaboTku HeQTH 1 ra3a: YdeOHoe ocoOue sl By30B.
Ya: T'unem, 2002. 672 c.- Hmeemcsn 6 6uonuomexe
ArabekoB B.E., KocskoB B.K., Jloxxkun B.M. Hedts u ra3. [oObua, KOMIUIEKCHAS
nepepadoTka u ucnonbzoBanue. MH.: BI'TY,2003.376 ¢ - Umeemca na kagheope
Hlxmsip M.®. OcHOBBI Hay4HBIX HccienoBaHui/ yaeoHoe nocooue.- M.@.[lkisip / M.:[lanikos
u K/ 2008 — 244c. - Hmeemca na kagheope
Jlo6oBa I'. H. OCHOBBI MOATOTOBKH CTYJEHTOB K HCCIeIOBaTeNbckor nesitenbHocTH / I, H.
Jlo6oBa. — M.: UL AIIO, 2000.- Hmeemcs na kageope

0) JOMOJIHUTE/IbHAS JIUTEpaTypa

I'ypesuu U.A. Texnomnorus nepepaborku Hedgtu u raza. Y. 1-4. OOuue cBoiicTBa U NEpBUYHbBIE
MeTOobI IepepaboTku HePTH U rasza. 3-¢ u3f. nep. u Aom.-M.: xumus, 1972, -360c: ui.

Cmupnosuu E.B. Texnonorus nepepaborku Hedtu u raza Y. 2-4. 3- uzn., nep. gom. — M.: Xumus,
1980-329c: un.

YepuoxykoB M.U. Texnonorust nepepadorku Heptu raza Y. 3-a / Ilog pen. A.A. I'ypees, b.1.
bonnapenko. — 6-¢ u3a., ep. u gom. — M.: Xumus, 1978,- 424c¢.: un.

Cyxanos B.II. [lepepabotka HedH. — 2-¢ uza.-M.: Beicm. mkomna, 1979 r.- 335c.

Anb0OM TEXHOJOIMYECKMX CXEeM  IpoleccoB mnepepaboTku Heptu u raza. Ilog.pen B.J.
Bbonpapenko. M.: Xumus. 1983 r.

CropaBounuk Hedtenepepaboruuka: CrnpaBounuk non pea. I'.A. JlacroBkuna, E.JI. Panuenko,
M.I'. Pynuna. JI.: Xumus. 1986. 648c.

KoznoB A. B. u ap. OcHOBBl Hay4HbIX HccienoBaHui : yue6. mocobue / A. B. Koznos. -
Yensounck, 1997.

Hayunsle paboTsl: MeTonnka noarotToBku u opopmienus / aBt.- coct. M. H. Ky3nenos. 2-e u3f,.,
nepepad. u gon. - Munck, 2000.

Hayunsle paGotsl: Metoauka noarotoBku u odopmienus / coct. Y. H. Kysnenos. - MuHCK,
1998.

O coCTOSHUM M DPa3BUTHH HAyYHO-HUCCJIEI0BATENbCKOW PabOThI CTYJEHTOB BBICIINX YUE€OHBIX
3aBenenuii: Pemenne komneruu Ne 9/1 or 10. 06. 2003 roma - [DnekTpoHHOE U3TAHUE]
http://depart.ed.gov.ru/ministry/struk/kolleg/resh/03/rk9_1.html

B) IPOrpaMMHOe M1 KOMMYHHMKAI[MOHHOE o0ecreyeHue
1. DneKkTpOHHBIN KOHCTIEKT JICKITUN

9. MaTepHaJIbHO-TEXHUYECKOE o0ecneuyeHue TN CIUIIMHbI

1. Krnacc ¢ nepcoHanbHBIMU KOMITBIOTEPAMHU.
2. Xumunueckas aboparopus Kadeapsl
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