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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmzanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM oy Ha 3aceaHuu Kageapsl MeTamTypriuu U XUMHUECKUX TEXHOJIOTUH

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM oy Ha 3aceAaHuu Kageapsl MeTaunypruu U XMMHYECKUX TeXHOJIOTUN

IIporokomor 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XMUMHYECKasi TEXHOJIOTUSl HEPTH U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN»  SBJSETCS MOTYYSHHE CTyIeHTaMH 3HAHHH O
CYUTHOCTHU IPOIECCOB MPEBPALIEHUS KUIKUX TOPIOUNX UCKOMAEMBbIX IIPU UX MOATOTOBKE U
nepepabotke; GopMupoBaHUE MPAKTUYECKUX YMEHHI U HAaBBIKOB HCIOJIb30BaHUS
OCHOBHBIX TEOPETHUECKUX 3aKOHOMEPHOCTEH MPHU BHIMOIHEHUH TEXHO-XUMHYECKUX
pacueToB, MPOBEICHUN IKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUI, B IPOU3BOICTBEHHO-
TEXHOJIOTUYECKON JESITeIbHOCTH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummrna XuMu4eckas TEXHOJIOTHsI HE()TH U BBICOKOMOJICKYIISIPHBIX COSIMHEHUI
BXOJIUT B YaCTh Y4€OHOTO IIaHa (pOopMUPYEMYIO yH4aCTHUKaMHU 00pa30BaTeIbHBIX
OTHOIIECHHUN 00pa30BaTEILHON MPOTPAMMBI.

JUis n3ydeHus JUCUUIUIMHBI HE00XO0AMMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe U3YUEHUs TUCLMILUIMH/ IPAKTUK:

AHanuTHYecKas XuMUs ¥ (PU3UKO-XUMHUYECKHE METO/IbI aHAIIN32

OO611ast XxumMHuyecKasi TEXHOJIOTUs

dusnyeckas XUMuUs

BBenenue B HanpaBiieHue

Hcropus XMMUU U XMMUYECKOH TEXHOJIOTUU

OO0mias 1 HeOpraHuvecKas XuMus

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3yYECHUH JAHHOM JTUCLUIUIMHBI
OyayT HeoOXOAUMBI JUI U3Y4EHHSI JUCLUIUIMH/TIPAKTUK:

KokcoBanue yrien

MaccooOMeHHBIe TPOIECChl XMMUYECKOH TEXHOIOTUU

XHUMHYECKUE PEAKTOPHI

W3BneueHne u nepepaboTKa XUMHUUECKUX MPOAYKTOB KOKCOBAHHUS

[IpruMeHeHne TOTUTMBA B METAILTYPTUIECKOM TIPOIIECCe

3 Komnerenuun o0y4aromerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHH s

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOIYJs) «XHUMHUYECKas TEXHOJIOTHs He(pTH U
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI» 00yUaroMics J0JKeH 001a1aTh e IyIOIUMU
KOMIIETEHIUSIMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

I1K-2 Crioco6eH ocymecTBIsATh KOHTPOJIb ChIPbsl, MATEPHAJIOB U TEKYIIUX OTKIOHEHUN OT
3aJJaHHBIX ITApaMeTPOB JJIsi 00eCTIeYEeHUsI KaueCcTBAa KOKCOXUMHUYECKOH MPOAYKIIMHU B XOJIE €€
IIPOU3BOJICTBA

[IK-2.1 Ocy1ecTBIIsIeT KOHTPOJIb ChIPbsl U MaTEPUAJIOB JIsl 0OecTieueHHs
KAa4yeCTBA KOKCOXMMHUYECKON NMPOAYKIIUHU B XOJIE €€ IPONU3BOJCTBA




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 94,1 akaz. 4acos:

— aynutopHas — 90 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTenpHas pabora — 50,2 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTCCTalluH - OK3aMCH

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
5 B aKaJ. yacax 3 Bug KOHTPOJIS
Paznen/ Tema 3 (B axan ) =l = . P Kox
g 8 © | camocrosiTenpHON |  ycIIeBaeMOCTH H
JTUCLUTUTAHBI 3 g . | xommerenuuu
3 g g paboThI MIPOMEKYTOUHOH
nmab. | mpakT.
Tex. p 'S aTTeCTaluu
3aH. 3aH. | O &
1. Paznen 1. Brenenue.
Krnaccudukanus u 3anacst
TOTLINBA.
1.1 3Ha4yeHue roprounx
HCKOMIa€MBIX B MUPOBOM
IToaroroBka k
9KOHOMHEKe. Pecypchl u
MECTOPOXKICHHUS HeTH MPAKTHICCKOMY
) 5 8 4 10 3aHATHIO, CobecenoBanue MK-2.1
Jo6brua HedTu. Bypenue
cobeceI0BaHuIO,
HE(TSHBIX CKBaXHH.
KOJUIOKBHYMY.
Mertons! pa3paboTKH
MECTOPOKAECHHUH.
Wroro no pazneny 8 4 10
2. Pazgen 2. XUMHYECKUHA COCTAB
He(TH U METOABI WCCIICTOBAHHS.
2.1 DnemMeHTHBIH 1
(hpaKLMOHHBIN COCTAB
HedTell 1 HedTenpoLyKTOB.
HUccnenosanue
A 50 11 14 10 TK-2.1
XHUMHUYECKOTO COCTaBa
Hedtu. Xpomarorpadus.
dusnuecKue CBOMCTBa
He(TH U HePTEPOIYKTOB.
Wroro no paszneny 11 14 10
3. Paznen 3. IIpoueccer
nepepabOTKH HEPTH.
3.1 Cxemsbl nepepaboTKH. CamocrosTensHoe
Tepmuueckue IpoLecchl: H3y4YeHHe
MUPOJIHA3, TEPMHUYECKUIN yueOHOI U
KPEKTHT, BUCOPEKHHT, Hay4YHOU 3amura
HOJTyYEeHUE TEXHUIECKOTO JUTEPaTypBI. 71a00paTOPHBIX
yriepoja u Outyma. 5 12 12 8 10 IMoxroroBka pabot, noknaz MK-2.1
Karanutuueckue npoueccsl: 3alIuTe [IOJIrOTOBJICHHOM
KaTaJIUTUYECKUN KPEKHHT, 11a00paTOPHBIX TeMbl pedepara.
KaTanuTudecKuil pabor,
THIAPOKPEKHUHT, KOJUIOKBHYMY.
KaTaJIMTUYECKUN [Noaroroska




PUPOPMUHT,

WHUBUAYAIHHOT
KaTaJIATHIECKast
0 pehepaTUBHOTO
M30MEpH3aIHs IeHTaH -
. JIOKJIaja
TeKCaHOBOH (ppakimu (npesenramn)
OCH3MHOB. p '
HUroro o pazneny 12 12 8 10
4. Paznen 4. HedrenpoayKThl.
CamocrosTenbHOE
n3yvdeHune
yueOHOM U
HayqHOU
JUTEPATYPEI.
IMonroroBka 3amura
4.1 HedrenpomyKTel, uX 5 -
(U3HKO-XUMIICCKas 3aIUTe 11a00paTOPHBIX
5 10 6 20,2 1a00paToOpHBIX pabor, moxna TK-2.1
XapaKTePUCTHKA I .
pabor, IIOJATOTOBJICHHOM
UCIIOJIb30BAHUE.
KOJUIOKBUYMY. TeMbI pedepara.
ITogroroska
WHIUBUAYaIHHOT
0 pedepaTuBHOTO
JIOKJIaa
(npe3eHTanun).
Hroro no pazneny 5 10 6 20,2
HWroro 3a cemectp 36 36 18 50,2 9K3aMeH
Hroro no aucuuruimHe 36 36 18 50,2 JK3aMEH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B mpouecce npenonaBanus JUCHUIUIMHBL « XUMHYECKas TEXHOJIOTUS HEPTH U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH » TPUMEHSIOTCS TPAAUIIMOHHAS U MOAYJIbHO-
KOMITETEHTHOCTHAsI TEXHOJIOTHH.

Jlexuuu npoxoAsT Kak B popMe JIeKIIUU-UH(pOpMaLiK, TaK U B GopMe JIEKIHH-
BU3yanu3anuu. JIekunu npoBoAsTCs ¢ UCHOIb30BAHUEM HHTEPAKTUBHOTO METO/A —
«00y4eHHe Ha OCHOBE OIbITa» JJIsi CO3JAaHMSI aHAJIOTHIl MKy U3y4aeMbIMU SIBICHUSIMU U
3HAKOMBIMH CTY/ICHTaM XHU3HEHHBIMU CUTYallUsIMU U OoJiee riyOOKOro ycBauBaHUs
M3Yy4aeMbIX BOIIPOCOB. B pamkax yueOHOro Kypca nmpeaycMOTpeHa BCTpeua Ha OJHOU U3
JIEKUUH CO CHEIUAIMCTOM TEXHOJIOTHYECKON TPYIIbl KOKCOXUMUYECKOTO MTPOU3BOJICTBA
ITAO «MMK» mist mosmydenust ”HGOpPMAIMH MPUKIATHOTO XapaKTepa U 3HAKOMCTBA ¢
MepeIOBBIMUA TEXHOJIOTHSIMU U METOJIaMU Tpy/ia.

JleK1IMOHHBIN MaTepual 3aKperIsieTcs B X0/1e J1a0opaTOPHBIX paboT, HAa KOTOPBIX
BBITIOJIHSIIOTCS TPYIITIOBBIE WJIM UHIUBUIYaIbHBIC 3aJaHUS 110 MPOMACHHOM TEME.
BrimonHenne 1abopaTopHbIX paboOT MPOBOIUTCS C JICMEHTAMHU UCCIICIOBAHMS U
BHEJIPEHHEM WHHOBAIIMOHHOMN TE€XHOJIOTUU KOJUIEKTUBHOTO B3auMooOy4denus. (s
(hOpMHUPOBAHHS CHCTEMHOTO TBOPUYECKOTO TEXHUIECKOT'O MBIIIICHHUSI U CTIOCOOHOCTH
T€HEPHUPOBATh HECTAHIAPTHBIC TEXHUYECKUE UJICU TIPH PEIICHUU TBOPUYECKHUX
MIPOU3BOJICTBEHHBIX 3a7a4). KOHTEKCTHBIA METO 00yUeHHUsI MPU MTPOBEACHUH JIA00PATOPHBIX
3aHATUHN TTO3BOJISIET YCBOUTh MAaT€pHall IIyTEM BBISBJICHHS CBS3€H MEXITY KOHKPETHBIM
3HaHHUEM U ero nmpuMeHeHueM. [Ipu 3ammre 1a00paTOPHBIX pabOT MPOBOAUTCS yUeOHAS
JTUCKYCCHS, KaK METOJI UHTEPAKTUBHOTO O0YUEHHSI, IIO3BOJISIOIAsi OOMEHUBATHCS B3IJIS,IAMH
CTYyJIEHTaM IO KOHKPETHOH mpolieme.

CamocTosrenbHast paboTa CTYAEHTOB CTUMYJIMPYET CTYI€HTOB K CAMOCTOSITENIbHOM
Mpo-pabOTKE TEM B IIPOIIECCE BHITIOJIHEHHS KYPCOBOTO MTPOEKTA, B IIPOIIECCE MOATOTOBKH K
1ab0paTOPHBIM, TPAKTUYECKUM PadOTaM U MMPOMEKYTOYHOM aTTECTAIIHH.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXcst

[IpencraBieHo B npuiiokeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmum
HpeI[CTaBJ'ICHBI B IIPHUJIOKCHU U 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecnieyeHre TUCUUIIMHBI

a) OcHoBHas JUTEpaTypa:
1. Petroleum Refining (Texnomoruu u npoaykTsl nepepadboTku HedTH) : yuebHoe
nocobue / D. D. Baneena, /[. A. Pomanos, 0. H. 3usatnunosa, H. A. TepentbeBa. —
Kazans : KHUTY, 2010. — 129 ¢. — Tekcr : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-
6ubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/13338
2. ComnonoBa, H. JI. Xumuueckasi TEXHOJIOTUs epepadOTKU HEPTH U ra3a : yueOHoe
nocooue / H. JI. Cononosa, /1. A. XamukoBa. — Ka3zans : KHUTY, 2012. — 120 ¢. — ISBN
978-5-7882-1220-3. — TeKcT : 251eKTpoHHBIH // JIaHb : 3IeKTpOHHO-0MOIMOTeYHas crcTeMa.
— URL: https://e.lanbook.com/book/73481
3. Psi6oB, B. I'. Xumudeckast TEXHOJIOTHS TOIIMBA U YTIAEPOIHBIX MaTEpPHAJIOB.
COopHHUK 3a/1a4 JUI IPOBEICHUS pacueToB (PU3UKO-XUMHUUECKUX CBOMCTB HEPTH U
HEPTENPOaYKTOB rpa)uuecKUMU METO/IaMU : yueOHO-MeToanyeckoe nocodue / B. I'. Psi06os,
A. B. Kynunos, K. B. ®enoros. — Ilepms : ITHUITY, 2007. — 162 c. — ISBN 978-5-88151
-842-4. — Tekcr : anekTpoHHbIH // JIaHb : 31eKTpoHHO-O0nbaoTeunas cucrema. — URL:
https://e.lanbook.com/book/160642



https://e.lanbook.com/book/13338
https://e.lanbook.com/book/73481

0) /lomoJiHUTeIbHAA IUTEpaTypa:
1. Paxmarynnuna, A. I1. Xumudeckas TEXHOJIOTHS IEPEPaOOTKH Ta30BOTO ChIPHS.
Xumus cuTHe3-raza : yaeonoe nocodue / A. I1. Paxmarymnmmna, /[. B. beckpoBHbriif. —
Kazanp : KHUTY, 2017. — 160 c. — ISBN 978-5-7882-2149-6. — TekcT : 37€KTpOHHBIN //
Jlanb : anexTpoHHO-OMOMMOTeUHAs cuctema. — URL: https://e.lanbook.com/book/102112
2. bpyxk, JI. I'. OcHOBBI XUMUYECKOH TeXHOJ0THH : yaeOHoe nocooue / JI. I'. bpyk, E.
B. Eropoga, O. JI. Kanus. — Mocksa : PTY MUPOA, 2019. — 126 ¢. — Teker :
3JICKTPOHHBIN // JIaHb : aneKTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/171500
3. Eropogsa, E. B. XuMnueckasi TEXHOJIOTHSI TBEPIBIX TOPIOYHMX UCKOIAEMBbIX.
lMazudukanus TBepapIx TOTUMB : yueOHoe nmocodue / E. B. EropoBa. — Mocksa : PTY
MUPDA, 2022. — 35 ¢. — TekcT : 3neKTpoHHBIH // JIaHb : 3JEKTPOHHO-O0MOIHOTEeUHAS
cuctema. — URL: https://e.lanbook.com/book/240008

B) MeToanuyeckue ykasaHus:
l. Kpsuiosa, C. A. IIpakTrueckoe pyKOBOJCTBO MO (PU3NKO-XUMHUECKUM
MeToJIaM aHanu3a : yaeoHoe mocooue / C. A. Kpsuiosa, 3. U. Koctuna, 1. B. [Tonypxo ;
MI'TY. - Marautoropck : MI'TY, 2014. - 1 anektpon. ont. auck (CD-ROM). - 3ar. ¢
TUTYJ. 3KkpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1708
2. Cwmupnos, A. H. IIpon3BoacTBO XUMUYECKUX MTPOIYKTOB : yueOHOoe mocoboue. Y. 1/
A. H. Cmupnos, C. A. Kpsutosa, B. . CeicoeB ; MI'TVY. - Maruutoropck : MI'TY, 2018. - 1
anekTpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2227
3. Cwmupnos, A. H. IIpousBoacTBo XxuMuyeckux npoaykroB. Yacts 3. IIpousBoacTso
dbopcdopHOIt KUCTOTHI : TpakTUkyM [1y1s1 By30B] / A. H. Cmupnos, C. A. Kpsuiosa, /1. 1.
AnexkceeB ; Maruutoropckuii roc. Texuudeckuit yH-T uM. I'. 1. HocoBa. - MaruuTtoropck :
MI'TY um. I'. K. Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2765

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcebi:

IIporpammHoe odecnevenue

Haumenoanue .
10 Ne orosopa CpoK JIeHiCTBUS JTHIICH3UH
MS Ofﬁce 2007 Ne 135 o1 17.09.2007 06eccpouHO
Professional
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB00OOTHO pacnpocTpansemoe [10 0eccpovHO

IIpodeccnonanbubie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HazBanue kypca Cchlika

OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1. https://host.megaprolib.net/
Hocosa

®denepalibHOE TOCYIApCTBEHHOE OI0IKETHOE
yupexaeHue «DeaepanbHblii HHCTUTYT
MIPOMBINIJICHHONW COOCTBEHHOCTH»

http://www1.fips.ru/

Hanmonanenas nHopMamoHHO-aHATUTHYECKAsT
cucrema — Poccuiickuii nHekc HaygyHoro nutupoBanus |https://elibrary.ru/project_risc.
(PMHII)
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIEUEHNE TUCLUIUIMHBI BKIIOYAET:

1. YueOHast ayuTopus Ajs MPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIa OCHAII[CHA!

- TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS, CIY>KAIIUMHU IS IPEACTaBICHUs yueOHOM
nHpopManuy 60JIBIION ayAUTOPUN: MYJIBTUMEANINHBIMU CPECTBA XPAHEHUS, IEpeJaun U
npeacTaBieHus yueOHoi nudopmanmu;

- CIICUAIU3UPOBAHHON MeOeIbIO.

2. YyeOHas ayTuTopus AJisl IPOBEACHH TaOOpaTOPHBIX paboT: 1abopaTopus Mo
XUMHUYECKON TEXHOJIOTUHU TOILJIMBA OCHAIIEHa Jab0paTOpHBIM 000pyI0BaHUEM:

- nabopaTopHoe obopynoBaHue (MydenbHbIe NKa(bI;, CYIIMIBHBINA MTKA];
AHATMTUYECKUE BECHI; TUTMTKHU AJICKTPHUECKUE; MUKPOCKOII AnekTpruaeckuit MUH-9; dhoto
Mukpockorn otpakeHHoro cseta [IOJIAMP — 312; cranok ams nommpoBku nuiugos  CHITIM
XUMHUYECKHUE PEaKTUBBI, XUMUUECKas MOCYAa, BOASHbIC OaHU, TEPMOMETPHI).

- CIICUATU3UPOBAHHON MEOeIbIO.

3. YueOHas ayauTOpHs Aj1s TPYIIOBBIX U UHIUBUAYATbHBIX KOHCYIIbTAIIUH,
TEKYIIET0 KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTAllMU OCHAIIICHA:

- KOMITBIOTepHOI TeXHHUKOH ¢ makeToM MS Office, ¢ mogkioueHneM K cetu
«HTEepHET» U € JOCTYNOM B JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPELY
YHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. IlomemieHue Jj1si CaMOCTOATENIbHON PaboThI OCHAIIEHO:

- KOMITBIOTepHOM TeXHHUKOH ¢ makeToM MS Office, ¢ mogkimoYeHneM K cetu
«VIHTEpHET» | C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPELy
YHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. [Nomernenue s xpaHeHUs: ¥ MPOGUIAKTHIECKOTO OOCTYKUBAHHS y4eOHOTO
000pyI0BaHUsI OCHAIIICHO:

- CIIEMAIM3UPOBAHHON MEOEeIbI0: CTeIaXKaMH JIJIsl XpaHEHUs! y4eOHOTo
o0opyI0BaHUs;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOro 000py/10BaHMs;

- mKadaMu 1Ji1 XpaHEeHUs! y4eOHO-MEeTOANYECKON JOKYMEHTAllUU U MaTeprasoB.



IIpunoxenne 1
6 YueOHO-MeTOoaAHYEeCKOe o0eceyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

IIpumepsbl TECTOBBIX 3aaHU I
1. Kakue u3 napadmHOBBIX yrieBOJOPOIOB MPH CTAHJAPTHBIX YCIOBUSX HAXOJSATCS B TBEPIOH
dbaze:
Ci—C4
Cs—Cis
Ci6—Cs3
2. Ha kaxkoii riryOouHe peanusyercs riiaBHas daza HedTeoOpa3oBaHUS:
1-2 xm
2-3 kM
6—8 kM
3. B kakoM pacTBOpHTENE paCTBOPUMBI ac(hambTEHBI:
NEeTPOJICHHBIN Ahup
HU3KOKHIISIINE aJIKaHbl
HU3IIUE apEHBI
4. YkaxxuTe aJTuTUBHBIE CBOICTBA CMECH YTJIEBOOPOJIOB:
IUIOTHOCTh
BSA3KOCTb
MOJIEKYJIsIpHAs Macca
IIpumepsl 32124
1. Hanmmme ypaBHEHHS peaKIuid, C IOMOIIBI0 KOTOPBIX MOYKHO ITOJIYIHUTh JTaH.
Pewenue

. Kpekunr 6yrana (npoMbliuieHHbli crnioco0)
(_‘4[ | o C:[ ]b + C_)] [4
2. Peaxuus Bropua-IHopbiruna
) 1u ] .
CH3Cl + 2 Na . CICH; — H3C—CHj +2 NaCl

3. B()CUI'&III()BJICIIHCl'iUI()I'L‘IIIIp()H"IB(L'llIUI‘U

CH3—CHyl + H—H — e H3;C—CH; + HI
HIIH
CH3—CHyl + H—I1 —— H:C—CH; + I,

4, W3 coneit kapOOHOBBIX KMCIOT
CILIABJICHHUE CO WE04bI0 (peakuus lioma)

0
CHy—CH,—COONa ; NaOH — ' » HyC—CH;y + NayCO4

5. 'mapupoBanne Herpe/esibHbIX YIIIEBOA0POI0B

Mi iy o
CH,=CH, + Hy——» Hy;C—CHy=—"— 2 H, + CH=CH

2. Paccuurtarh IJIOTHOCTh ra3a, UMEIOLIETO CPEIHIO MOJEKYIsipHYlo Maccy 64, mpu 60°C u
JIaBJICHUU 3 aTM.

Pemenue.

Hano:

M =64

T=60+273=333K

P=3-x1,013-10° =3,039-10° I1a

273 ><42 %3,039 x10° x10°°

= =4,67
P 22,4 333




Ortser: 4,67 KT/M.

3. TazoBas cmech mosyyeHa u3z 95 M npomana u 23 M orana. [l1oTHOCTH nporaHa U 3TaHa
paBubl 2,0037 kr/M> 1 1, 3560 Kr/M’COOTBETCTBEHHO. BrIpazuth coctaB cMecu B OOBEMHBIX U
MaCCOBBIX JIOJISX.

Pemenue. Hatinem oOmmii o0beM cmecu: V=95 +23 =118 M

Obsemsas zons nponaa IR, . [

MaccoBsbie 1011 KOMIIOHEHTOB OyIyT paBHBI:

3. PaccunrtaTh CpeiHIO MOJICKYISIPHYIO Maccy (ppakiuu co CpeiaHed TeMIepaTypoill KUIECHUs
118°C.

Pewenue.

Hcnonszyem popmyny b.M. BoitHosa:

M, = 60 +0,3xt, + 0,001><th2 =60+ 0,3x118 +0,001x118> = 109,3.

IJI€ I, — CPEAHsAs TEMIIEpATypa KUIIEHHUs, ONIpeeIaeMas 10 JaHHbIM CTaHJIapPTHOM Pa3TOHKH.

[Tpu KaTaTUTHYECKOM KPEKUHI€ MaCIsTHON (Ppakluy NOJyUYEHbl IPOAYKTHI:

MaccoBoe conepxanue, %o Mossipaast macca, KI/KMOJIb
I'a3 11,2 32
bensun 32,7 105
Jlerkuii razounn 36,9 218
Tsxenblil Ta30MIIb 19,2 370

OHpeI[eJ'II/ITB MOJIAPHBIC TOJIU KOMIIOHCHTOB.

2
4. Cmemanu 27 xr MacisiHOW (pakuun [ (‘ﬂ + _0‘364?) u

o =0,8795

63 kr macnsHoi ¢paxuuu II (
). OnpenenuTs MOJISIPHYIO Maccy CMECH.

15
Pewrenne. Haiiiem mwiotHoets  “I5 s ¢bpaxiuu I:

2e = 0,8647 +5-0,000686 = 0,868,
tst ppakmmu 11
PAs =0,8795+5-0,00067 = 0,8829.

OTpeAesIuM MOJISIPHYIO Maccy KakJIoi (pakuuu:

44,29 .0,8681 37 5k 1 o 44,29.0,8829 265 Bx2 |
=T = Keé ! KON, n =T T = Ke ! KMOAb,
1 103-0,8681 ' ' : '

~ 103-10,8829
3Hast KOMYeCTBO (PpakKIuii, ONpPEaeIUM UX MACCOBBIC JIOJIH:

27 . 63
T 27463 T =

MOHﬂpHaﬂ Macca CMECH

X


http://dereksiz.org/kontroliruem-plotnoste-moloka.html
http://dereksiz.org/ogneupornie-i-teploizolyacionnie-smesi-proizvodstva-ooo-aliter.html

M =

03 07

=256,6F: / Koo,

2375 ' 2658

Ipumepnvie memol peghepamos
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13.

14.

15.

16.
17.

18.
19.

20.
21.

3naueHne He(dTEra3oBOro  KOMIIEKCAa B  MHPOBOH  SKOHOMHUKE. OCHOBHBIC
HedTenoObIBatole cTpaHbl Mupa. Jlo6srya HedTH B Poccun.

VYrinybnenue nepepaboTKu HEPTH — aKTyanbHas mpo0ieMa MHPOBOW M OTEYECTBEHHOM
HedTenepepaboTKH.

OcobeHHocTr HEYTH KaK CHIPbS MPOLIECCOB MEPETOHKH.

HoBple HampaBneHNs NCIOIB30BAHUS TOPIOYMX UCKOMIAEMBIX

XapakTepuctiuka oredecTBeHHbIX ycrtaHoBOK AT u  ABT. CosepuieHcTBOBaHUE
KOHTAKTHBIX YCTPOMCTB PEKTU(UKAITMOHHBIX KOJIOHH.

CoBepIIeHCTBOBaHHE TEXHOJIOTHYECKUX CXeM aTMOC(HEpHON ePErOHKN HEPTH.
CoBeplIeHCTBOBAHNE TEXHOJIOTHH BaKyyMHOH M ITyOOKOBaKyyMHOM IEPETOHKH Ma3yTa.
Knaccupukamuss ~ XMMHUYECKHX  MPOIECCOB  MEpepabOoTKHM  HE(PTSIHOTO  CHIPHS.
XapakTeprcTHKa He(TSHBIX OCTATKOB.

XuMHU3M razo¢azHoro TepMoin3a He(TIHOTO CHIPbSL.

. COBepH_IeHCTBOBaHI/IC YCTAaHOBOK 3aMCJICHHOI'O KOKCOBAHUS. OCo0EHHOCTH TEXHOJIOIHU

IMPOU3BOACTBA UT'OJIBLYATOI'0 KOKCA.

. [Ipouieccyl  mostydeHus He(TAHBIX IEKOB TEPMOKOH/ICHCAIIUEH OCTaTKOB.
. HoBble mpomecchl TepM0ancopOIMOHHONW  jaeacanbTH3AMH W JeMeTaILTH3aIHN

HEPTSIHBIX OCTATKOB.

Knaccudukanus kaTaJluTHYECKHX MpoleccoB HedrenepepabOTKU MO TUIY KaTalausa.
CymHocTh KaTanu3a. TpeOoBaHUs K KaTaau3aTopa.

OCHOBHBIC TEHJICHIIUM U COBPEMEHHBIE MPOOIEMBI TPON3BOICTBA BHICOKOKAYECTBEHHBIX
MOTOPHBIX TOTLIUB.

CoBpeMeHHBIE THAPOKATATUTHIECKHE TIPOIIECCHI TIEpepaOdOTKN HEPTIAHBIX TUCTHIUIATOB U
ocTaTKoB. PU3UKO-XMMHUYECKHE OCHOBBI. COBEPILIEHCTBOBAHHE KATAIN3aTOPOB.
[TpoMbITIIIIEHHBIE TTPOIECCHI THAPOOOECCePUBAHUS JUCTHILISTHBIX ()PaKITHIA.

[Tpomeccel CeNEKTUBHOrO THJIPOKPEKUHra (THapojenapauHu3anus IU3TOIIMBA U
Macen).

TexHonorust mMpou3BoACTBa (PypaHOBBIX cMos. McxomHble HpoaykThl. IIpon3BoncTBO
CMOJT U TJTACTUYECKUX Macc Ha OCHOBE Ppypdypora.

[Tpon3BOICTBO CMOJ U TUIACTHUYECKUX Macc Ha OCHOBe Gypdyposa 1 aleToHa.
[Toryuenue cunTe3 rasza (katanuzaTopsl). [[poayKThl cuHTE3a U UX nepepadboTKa.
OcobeHHOCTH HePTEXMMUYECKHX IpOoLeccoB. MHOroodpasue MpoueccoB MOIYUYESHHUs
OJTHOTO U TOTO K€ BEIECTBA.

Cnucok BOIIPOCOB K 3K3aMEHY

Pons HedTH 1 Ta3a B coBpemeHHOM Mupe. COBpeMEeHHBIE MUPOBBIE TCHICHIINU B JOOBIYE
He(TH U Taza.

CoBpeMeHHBIE MPEICTABICHNUS O TIPOUCXOKICHIH HEPTH U TIPUPOTHOTO Ta3a.
Heoprannueckass koHuenuus npoucxoxjaeHus Hedptu u raza. Teopus o OHOreHHOM
MIPOUCXOKICHUH HEPTH.

Knaccudpukamus Hedru. Xumuueckas kinaccupukamus. Kiaccuduxanms nHedTH mHO:
IUTOTHOCTH, BBIXOY CBETJIBIX (DPAKLUM, COAEPKAaHHIO CEPbI, CMOINUCTO-ac(hambTEHOBBIX
BEIECTB, TBEPAbIX YIieBoaopoaoB. Kiaccudukanus mo MaccoBOMY COIEpKAHUIO
QJIKaHOB, INKJIOAIKAHOB M apPEHOB.
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Texnonornueckast — kinaccupukanus. Krmaccudukanus 1o QU3HMKO-XMMHYECKHM
CBOWCTBaM, CTENEHU IMOJATOTOBKH, COAEPKAHHIO CEPOBOAOPO/A U JIETKUX MEPKAINTaHOB.
Knaccel, THIIBI, Tpymnibsl 1 BUABI He(TH.

Xumudeckui coctaB He(TH. YTIeBOAOPOAbl HEPTH. ANKaHbl. ['a3000pa3HbIe, )KUAKUE 1
TBepable ankaHbl. Lluknoankanel. Coxepkanue B HedTsX. OCHOBHBIC (HU3UYECKUE H
XUMHYecKHe cBOMCTBA. CKIOHHOCTh HU3IIMX JIKAHOB K 00pa30BaHMIO I'a30BbIX I'MJIPATOB.
[IpeBpamenus B mporeccax HedTenepepaboTKH.

Apomaruueckue yrieBonopobl HepTu. OCHOBHBIE (PU3HUECKHE U XUMHUECKUE CBOMCTBA.
Peakuuu snexkrpodunapHOTO 3aMerienus B 0eH301pHOM aape. Coaepkanne apoMaTHYECKX
YIJIEBOAOPOAOB B HEPTAX U 3aKOHOMEPHOCTHU MX pacipeAesaeHus no GppakiuusimM HedTH.
'erepoatomubie  coeamnenusst Heptu. Cepoconepxkamme coenuHeHus.  OOmiee
coJepkaHue 1 (GopMbl HaXOXKJeHHs cepbl B HedTH. MepkanTans! . JAuankuwicyabQuabl.
Huankunmucynsduasl. pyrue cepoconepxkamue coequHeHus HedtH. Pacmpenenenue
CepoCoIepIKaIINX COSIMHEHUH MO (PpaKLMsIM IIPU IeperoHke HedTH.

CBsi3b KOJIMYECTBA Cephl ¢ TUIIOM HedTell. BimsHue cepoconepkamnx COSIUHEHUN Ha
cBoicTBa HEe(TAHBIX TOIUIMB M Ipouecchl HedrenepepaOboTKu. ['maporeHu3annoHHbIE
nporiecchl 001aropakxuBaHus HePTAHBIX PpaKIUii.

AzoTcomepkamue coelMHeHMs. A3O0TUCTble coeAuHeHus HedpTH. Pacnpenenenue
a30TCONEPXKAIIUX COCOUHEHUH 10 (paknusM mpu Tneperonke HepTH. BrusHue
a30Tco/EpKallUX COEAMHEHUH Ha CBOWCTBA HEQTSAHBIX TOIUIMB M  IPOLECCHI
HedTenepepaboTKH.

Kucnopoaconepxkamue coenunenus. Hedrsaple kuciaotsl u QenHosnbl. Cxema ux
BBIJICJICHUS, coiep)kaHue B HepTH W HEPTIHbIX (Qpakimusax. DHUIUKO-XUMHUYECKHUE
CBOWCTBA HEPTIHBIX KUCIOT. BiusHUE KUCIOpoACOAepKALUMX COSIMHEHUI Ha CBOMCTBA
He(TENPOAYKTOB.

Cmonucro-acansreHoBble BemiectBa B HedTu. CocTaB CMOJMCTO-ac(haibTEHOBBIX
BemecTB (CAB) Hedtu (acdanbTeHbl, CMOJBI), KX CTPOEHUE, CBOMCTBA. CxeMa BhIJIeTICHUS
CAB u3 Hedru.

Pacnipenenenue acanbTeHOB B HEPTAX, a TaKKe MO (PAKIUAM IPU MEPEroHKe HeTH.
Baussaue CAB Ha npoueccsl HerenepepaOboTKu U CBOMCTBAa HEPTENPOIYKTOB.
MunepanbHble KOMIIOHEHTH! HepTu. MeTaisl, BXxoaduue B coctaB HepTH. DopMbl UX
CBSI3U C OPraHMYECKHMMM BELIECTBAMU: MOP(UPHUHOBBIE KOMIUIEKCHl BaHAAUS U HUKEJS;
KOMILJIEKCHI METaJIOB ¢ ac(habTeHAMH.

OcHoBHbIE dusnueckue cBoiicTBa  He(dTH. IInotHOCTS. BsskocTb "
BS3KOCTHO-TEMIIEPATYPHBIE CBOKCTBA. MoOEeKyJsIpHas Macca.

Temneparypsl kuneHus HeTAHbIX (ppakiuii. Temneparypa KUIEHUs IPH HECTaHapTHBIX
JaBlieHUsAX. JlaBieHue HaCBINIEHHBIX MMapoB. Temreparypa BCHBIIIKH. TeMreparypa
CaMOBOCIUIAMEHEHUS.

TemnioBble CBOMCTBA HEPTH: TEIIOEMKOCTb, TEIJIOTa HCMapeHus (mapoodpa3zoBaHus),
SHTAIBNHNA (TEIUIOCOAEPKAHNE), TEIIOTA CTOPaHHsI (TETJIOTBOPHAs CIIOCOOHOCTB ).
HuskoremnieparypHbele cBoiicTBa HedTH: TeMmIeparypa I[OMYTHEHUs, TeMIieparypa
3acThIBaHUS, TEMIIEpATypa Hayajla KpUCTAJUIU3ALUH.

Onrtuueckne cBoiictBa HedgTu. L[Ber. Koaddumment (mokazarensb) MTpeIOMIICHUS.
OnTuueckast akTUBHOCTb. MouiekyisipHas pedpaxius. Jucnepeus.

CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUU HEPTAHBIX JIUCIEPCHBIX  CHUCTEM.
[ToBepxHOCTh paznena (a3 M IMOBEPXHOCTHBIE SBJIEHUS B HE(PTAHBIX JUCIEPCHBIX
cuctemax. I[loBEpXHOCTHO-aKTHUBHBIE KOMIIOHEHTHI He(TH, pOjb acGaibTeHOB IPHU
00pa30BaHUM ACCOLMATOB. Y CTOWYMBOCTH HE(PTAHBIX JUCIIEPCHBIX CHCTEM.
Bononedrsanbsie nucnepcuoHHble cucTeMbl. BonoHedTsHble sMynbcuu. DOMyIbraTopbl
HePTH. Y CTOWYMBOCTh BOJOHE(PTAHBIX dMYIbCUNA. METObI pa3pyIIeHus: BOJOHEPTIHBIX
AMYJIbCHI. MeXaHUUeCKHi M TEPMOXUMHUYECKUN METObI. Jleamymbratopsl HEQTH.
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OU3MKO-XMMUYECKHE METOIbl HcciefoBaHus HedTH. OrpeneneHue >IEMEHTHOTO H
dpakuonHoro cocrtaBa. OOmas MmeToauka aHanuza HedTeil. PpaKIHOHHBIM COCTaB
HeTeH.

AtmochepHas u BakyymMHas TnieperoHka HedTeil. PasnmeneHue HedTAHBIX (pakiui
METOJIOM JKUIKOCTHO-2JICOPOITMOHHON XpoMaTorpau .

CoBpeMeHHbIE METO/Ibl aHAJIM3a U UACHTU(DUKAIIMY XUMUYECKUX BeliecTB. KauecTBeHHBIH
Y KOJMYECTBEHHBIN aHanu3. CrnekTpockonuyeckue Metoabl uccienosanus (AMP-, UK-,
Y ®-cniektpockonus), Xxpomarorpadusi, peppakTomMeTpus.

[Tpoueccrt nepepadbotku HehTH. CxeMbl IepepaboTKu

TepMuyeckue Mporecchl: MUPOJIU3, TEPMUUYECKUN KPEKH HI, BUCOPEKUHI, MOJIy4YCHHE
TEXHUYECKOTO YIiepoia 1 OuTyma.

Karanuruueckue npouecchl: KaTaTUTHUYECKUNA KPEKUHT, KATATUTHUECKUN THIPOKPEKUHT,
KaTaIUTHYECKUNA PUPOPMUHT, KATaTUTHYECKAs H30MEpHU3allvs IEHTaH -TeKCAHOBOU
dpakuru OCH3UHOB

Knaccugukanuss ToBapHBIX HE(TENPOMYKTOB: MOTOpPHBIE TOIUIMBA, JHEPreTUYECKHE
TOIUIMBA, HE(PTSIHBIC Macia, YIJIEPOJIHBIE W BKYIIUME MaTepHalibl, He()TEXUMHUECKOE
CBIpbE, HE(PTEMPOAYKTHI CHENHUATBHOTO Ha3HaueHWs. OCHOBHBIE KPUTEPUH KadecTBa
He(TEIPOAYKTOB.

bensunsl. TpeOoBaHus U Mokazarenay KauecTBa aBTOMOOWIIBHBIX OeH3MHOB. OCHOBHBIE
TEXHOJIOTHYECKHE TMPOIECCHl TMPOU3BOACTBA OCEH3MHOB. YTJIEBOJOPOAHBIA COCTaB
OCH3MHOBBIX (DpaKIMii Pa3IMYHBIX MPOLECCOB mepepadoTku Hedtu. TumoBoil cocra
OCH3UHOB.

JuzensHoe TorumBo. CocTas, TpeOOBAaHUS K KAUeCTBY M CBOMCTBA JU3EIBHOTO TOTLJIMBA
Tsoxensie HedTsaHbIe (pakiuu. Hedranbie Mmacna. CocTaB, mosydeHue, Kiaccudukarms,
(U3MKO-IKCIUTYaTallMOHHBIE TTOKA3aTeIl KadecTBa. | MIpOTreHU3alMoOHHBIE TPOIECCH B
TEXHOJIOTHH MPOU3BOICTBA HEPTIHBIX Macel. [ yIpoH.



puioxenne 2

7 OneHOYHbIE CPEICTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTecTAlIUN
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJICTBA /ISl MPOBEACHUs MPOMEKYTOYHON aTTeCTAlNM:

CrpyKTypHBIi
JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCcTBA
KOMIIETEHIIMH
[IK-2 Cnoco0OeH oCyLEeCTBISITh KOHTPOJb ChIpbs, MaTe€pUaJoB M TEKYIIMX OTKJIOHEHMH OT 3aJaHHBIX IapaMETpOB Il 0OECIeYeHHUs] KauecTBa

KOKCOXHMHYECKOU IPOAYKIMHU B XOJI€ €€ IIPOMU3BOJACTBA

I1K-2.1

OcymecTBiser KOHTPOJIb CBIpbS u
MaTepuasioB JUIs  OOecliedeHus KadecTBa
KOKCOXMMHYECKOW TMPOAYKIUU B XOAE €€
MIPOMU3BOICTBA

Ilepeuenv meopemuueckux 60npocos K IK3ameny:

I'unoTe3bl npoucxoxaeHus HePTH.

KomnoneHTHBIH cocTaB HEPTH U JPYTUX YIIIEBOAOPOAHBIX CHCTEM IMPHUPOTHOTO U
TEXHOT€HHOT'O TIPOUCX0KICHUS

Kucnoponconepxamue coequHeHuss HepTH. BinsHue KHCIOpOACOAEpKALIUX COEAMHEHUN
He(dTH Ha cBOMCTBA HEPTEHPOAYKTOB.

Kak BnusroT HU3KHE TeMIepaTypbl Ha HE(QTIHOE ChIPHE?

Jeronarusi. OKTaHOBOE U 1I€TAHOBOE YHCIIO.

UYro Takoe OTHOCHTENIbHAS TNIOTHOCTh HEPTH?

Hedtp kak nucniepcuas cucrema. [IpuunHbl 1 HICTOYHUKHA 00pa30BaHUS YaCTHUI] B HEPTH.
Knaccupukanys HePTSIHBIX AUCIEPCHBIX CHUCTEM HAa OCHOBE KJIACCHYECKHX IPU3HAKOB
JUCIIEPCHOTO COCTOSIHUS: 10 CTENEHU AMCIIEPCHOCTH, arperaTHOMY COCTOSHUIO JMCIIEPCHON
($a3pl U UCHEPCUOHHOW Cpelbl W XapaKTepy MOJIEKYJISIPHBIX B3aUMOJEHCTBUI Ha TIpaHULE
pazzaena das.

[Touemy monexynsipHast Macca He(TH I HEPTEIPOAYKTOB — YCpeAHEHHAS BeIMUMHA?
[IpuBenuTe ypaBHEeHUs peakLnii, HEOOXOAUMBIX JUIsl TPEBpAILEHUI:

a) rekcad — OEH30J1 — IHUKJIOTEeKCaH

Kak cBsi3anbpl AMHaMHUYecKass ¥ KMHEMAaTU4YeCKasi BS3KOCTH KUAKOCTH? Kak 3aBHCHUT BS3KOCTb
yIIeBOJ0poaAa OT €ro MOJEeKyJsipHOM Mmacchl? Kakoil kimacc yriieBoJopoJoB HEPTH HMEET
HaUMEHBIIYIO (HaOOJBIITYI0) BI3KOCTH?

MOXHO JH TPEeNCTaBUTh XUMHUYECKUMH YpPaBHEHHSMH IPOIECCH TPOMCXOAIINE: a) TpH
neperonke HeTH; 0) mpu KpekuHre HeTu. JlaliTe 000CHOBAaHHBIN OTBET.

UYem oTiinyaeTcs KpeKUHT OoT nupoiusza? YTo Takoe KaTaTuTUYeCKUil pudopMuHT?

Mertoab! pa3aeneHusi MHOTOKOMIIOHEHTHBIX HETAHBIX CUCTEM U UCCIIEI0BaHUS HEPTH

1 HePTENPOAYKTOB;

JUisl KaKMX TEXHOJIOTHUECKUX MPOLIECCOB HEOOXOAMMO 3HATh 3HAUEHUE CPEHEH MOJIEKYIISPHOM
Macchl?

OxTaHOBOE M ILIE€TAHOBOE YHUCIIO.
onpeieNeHus

Hx 3aBUCMMOCTB OT CTpPOEYIJIEBOAOPOJOB. MeTo bl




CTpyKTypHBII
JJIEMEHT

KOMIICTCHIO N

[Tnaaupyemblie pe3yiabTaThl O0ydeHHS

OneHouHble CpeacTBa

3aoauu 0na camocmoamenbHO20 peuleHus:

1. Tlepeuncnute ocHOBHBIE (pU3HUECKUE CBOMCTBA HEPTAHOTO CHIPHs. [10o KakuM npu3HaAKaM
MO>KHO OTJIMYUTH MEXKIY cO00i HETH pa3HbIX MECTOPOKACHUN.

2. Hamummure $hopMyssl HEYTIIEBOJAOPOAHBIX U YIIIEBOAOPOAHBIX KOMIIOHEHTOB HE()TSHOTO
rasa.

3. Hanmmmute GopMyInbl CTPOCHUS YIIIEBOJOPOIOB, KOTOPHIE MOTYT HaXOJUThCSA B HEYTH U
COJIep>KaT 5 aTOMOB yIJIepo/ia B MOJIEKYJIe.

4. W3 mpupomuoro rasza oobemom 40 1 (H.y.) modydmind xjopmeran maccour 30,3 T.
Onpenenure 00BEMHYIO JIOJII0 METaHa B MPHUPOJIHOM rase, ONpelesieHHe IUIOTHOCTU
HeTH B JIaOOPATOPHBIX yCIOBUsAX. Kakue TpeOoBaHUS MPEIbIBISIOTCS K TEMIIEpaType
onpeaeneHus?

5. BbruuciuTe cpenHIon MOJEKYISIPHYIO MacCy JeTKUX (pakiuii paCTBOPEHHBIX B O€H30J1e
KoHLeHTpauuen 20%, eciny NOHWKEHHE TEeMIIEpaTypbl 3aMep3aHus pacteopa pasHa 20, a
KpUOCKOIINYecKasi KoHCTaHTa ajis 6enszona Kkp = 5,12.

6. OCHOBHBIMH IPOIIECCAMH, MPOTEKAIOUIMMH IIPU apOMaTHU3alMd HEPTH (KaTaTUTUIECKHIA
pubOpPMUHT), SBISETCS JAECTUAPUPOBAHME HAPTEHOB M IUKIM3ALUS aJKaHOB C
OJTHOBPEMEHHBIM JeruapupoBaHreM. CocTaBbTe CXeMbl 00pa30BaHUS 3TUMH CIIOCOOaMU:
a) 6enzona; 0) Tomyosna. [ mpornaHa paccyuTanTe MIIOTHOCTD B T/J1 (H.y.) U TJIOTHOCTh
1O BO3AYXY (H.Y.).

7. Cwmech coctout u3 60 kr H-meHTaHa, 40 kr H-rekcana u 20 kr H-renrtaHa. Onpeaenure
CPEIHIOI0 MOJIEKYJISIPHYIO MAacCy CMECH M CPEAHIOI0 TEMIIEPATYPy €€ KUIIEHUS.

8. Ilpu KaTaIMTHYECKOM KPEKUHTe MACISTHON (DpaKIIy IOTyYEHBI TIPOTYKTHI:

MaccoBoe coaepkanue, % ModsipHast Mmacca, KI/KMOJIb
T'a3 11,2 32
benszun 32,7 105
Jlerkwmii razounn 36,9 218
TspKenslil Ta30MIb 19,2 370

Ornpenenuts MOJISIPHBIE JOJU KOMIIOHEHTOB.

3adanue na peuwienue 3a0ay u3 npogheccuonanvhol oonacmu (Oomauinee UHOUBUOYATbHOE
3a0anue)

1. IIpu kpexuHre HEPTH 00pa3yeTCs ATUIICH, KOTOPHIA MOXKHO HMCIOJIB30BATh IS TTOTYYCHUS
YKCYCHOM KucnoTsl. [IpuBeanTe ypaBHEHUsI COOTBETCTBYIOIIUX PEAKIUNA.

OCHOBHBIMU TPOIECCAMM, MPOTEKAIOIIMMU TpPU apoMaTH3aluu HePpTH (KaTaJuTHYECKUn




CTpyKTypHBII
JJIEMEHT

KOMIICTCHIO N

[Tnaaupyemblie pe3yiabTaThl O0ydeHHS

OneHouHble CpeacTBa

pudOpMUHT), SABISETCS IErHAPUPOBaHNE HA(DTECHOB W ITUKIM3AIUS AJTKAHOB C OJJHOBPEMEHHBIM
neruapupoBanreM. CocTaBbTe CXeMbl 00pa30BaHUs 3TUMH criocobamu: a) 6eHzouna; 6) Toryona.
2. Tlpu nermppupoBanuu OyraHa oovemMom 10 i Beimenmmiiock 20 1 Boaopoaa. Y CTaHOBHTE
MOJICKYJSIpHYIO  (popmyny oOpaszoBaBmierocs mpoaykra. OO0beMbl Ta30B HM3MEPEHBI IPH
OJIMHAKOBBIX YCIIOBHSIX

IIpoBectu onenky Hedptr ¢ Touku 3penus ee kinaccudukanuu (FOCT P 51858-2002)m
nepepaboTKU ¢ OTy4YeHUEM HE(PTENPOTyKTOB, UCIIONB3YS CIIEAYIOIINE JaHHbIE:

MaccoBas J1oyist cepel, % - 1,9;

m1oTHOCTH Tipu 20°C, Kr/M° — 873;

MaccoBas I0Js Boasl, %, He O0oiee — 0,5;

KOHIICHTPALIUSI XJIOPUCTBIX COJICH, Mr/nm° , e Gonee — 150;

coJiepKaHue MEXaHUYECKUX pumeceit, %, He donee — 0,04;

JABJICHUE HACBIIICHHBIX MMAapOB, MM.PT.CT. — 405;

MaccoBas JI0JIsl CEpOBOAOPOAa, ppm, He OoJiee — 15;

MaccoBas JI0JIsl METHII- UATUIIMEPKANTaHOB, ppm, He Oosee — 74;

BBIXO]T (PpaKINH 10 200°C -20%:;

BBIXOJ (ppakuuu 10 300°C -40%.

TemnepaTypHBbIii HHTEpBaJl NEPETOHKN aBUAIIMOHHBIX OEH3MHOB HaxoauTcs B npezenax ot 400C
1o 1800C. HazoBute conepxkaiinecs: B HUX ajlkaHbl UCXOJsl U3 TEMIIEpaTyp KUIEHUs JIMHEHHBIX
HM30MEpPOB

Kakas BA3KOCTH ompenesnsieTcs SKCIepUMEHTAIBHO C TOMOIIbIO BUCKO3UMETpoB OcTBambaa UK
IIuakeBuua?

O6bscHUTe HU3MUYECKYIO CYIITHOCTh METOJIa Ta30BOM XpoMarorpadumu.




0) Ilopsinok mpoBedeHHs] TPOMEKYTOUYHOH ATTECTAIIMM, MOKA3aTeJM M KPUTEPHUHU
OlleHUBAHMS:

[TpoMexxyTouHasi arTecTanusi MO IUCHUIUIMHE «XHUMUYECKash TEXHOJOTHUS HEePTH U
BBICOKOMOJICKYJISIPHBIX COEAMHEHHI» BKJIIOYAeT TEOPETHUECKHUE BOIPOCH], MO3BOJIAIOIINE
OIICHUTh YPOBEHb YCBOCHHS OOYYAIONIMMICS 3HAHWUH, U MPAKTUYCCKUE 3aJaHMsI, BBISBIIIONINE
CTerneHb chOPMUPOBAHHOCTU YMEHUH U BIAaJICHUI, IPOBOAUTCS B (pOpMe SK3aMeHa.

OK3aMeH 10 JJaHHOW JUCHUUIUIMHE MPOBOAMUTCSA B YCTHOW (popMe Mo 3K3aMEHAMOHHBIM
OwiieraMm, KaXIblii M3 KOTOPBIX BKJIIOYAEeT 2 TEOPETUUYECKUX BOIPOCA U OJHO IPAKTUUYECKOE
3aJlaHue.

IToxa3aTenu U KPpUTepPUH OLIECHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» (5 6aioB) —00yyaronuiics 1€MOHCTPUPYET BHICOKHI YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHLUH, BBICOKUHA ypOBEHb 3HAHUH HE TOJBKO Ha YpPOBHE
BOCIIPOU3BEACHHUS U OOBSICHEHUS MH(OpMAIMKM, HO W HMHTEUIEKTyaJlbHbIE HABBIKM PEIICHUS
npo0JieM u 3ajau:

JIaeTCsl KOMILJIEKCHAS OLIEHKA NPEAJIOKEHHOM CUTYyallNH;

JEMOHCTPUPYIOTCSl INIyOOKHE 3HaHUS TEOPETUYECKOro Marepuaja MU YMEHUEe HuX
IIPUMEHSITD;

[I0CJI€I0BATENbHOE, IPABUIIbHOE BHIIIOJHEHUE BCEX MPAKTUYECKUX 3a/1aHUM;

yMeHue 000CHOBAaHHO M3JaraTb CBOM MBICIIH, A€JIaTh HEOOXOAUMBIE BEIBOIBI.

— Ha OILICHKY «Xopomo» (4 6aina) — oOy4aronuics IeMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIIMIA:

JTaeTCsl KOMITJIEKCHAs OlLIEHKa MPeI0KEHHOM CUTYyalllH;

JEMOHCTPUPYIOTCSL JOCTaTOYHBIE 3HAHHUA TEOPETUYECKOrO0 Marepuajlla U yYMEHHE HX
INPUMEHSIThH; HO JIOIYCKAIOTCS] HE3HAUNUTEIbHbIE OLINOKH, HETOUHOCTH

BBIIIOJIHEHHE BCEX MPAKTUYECKMX 3aJaHUi; BO3MOXKHBI €IUHHYHBIE  OIINOKH,
HCIPAaBIIIEMbIE CAMUM CTYZEHTOM IOCJIE 3aMEYaHUsl IPENoIaBaTels;

3aTpyJHEHUS NPU AHATUTUYECKHUX OIEPALMsX, IEPEHOCE 3HAHUM U YMEHUN Ha HOBBIE,
HECTaH/IapTHbHIE CUTYallUH.

— Ha OLIEHKY «YIOBJeTBOpHTeIbHO» (3 Oamna) — oOyyaromuiicss JIEMOHCTPHPYET
MOPOTOBBIN YpOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUI:

3aTpyJHEHUS C KOMIIEKCHOM OLIEHKOM NMPEAJIOKEHHON CUTYyalllH;

HEINOJIHOE  TeopeThdyeckoe 00OoCHOBaHME, TpeOyrollee HaBOASIIMX  BOIPOCOB
IpenoaaBaTes;

BBITNIOJTHEHHE 3a/1aHui MPU MOJICKa3Ke MPero1aBaTes;

3aTpyAHEHUs B (OPMYIHPOBKE BHIBOJIOB.

— Ha OIIEHKY «HEeY/OBJIETBOPUTENbHO» (2 Oamia U HWKE) -00yJaroNIUICS HE MOXKET
1OKa3aTh 3HaHUS HAa YPOBHE BOCIPOM3BEACHUS U O0BSCHEHUS MHPOPMALIUH:

-HeTIpaBUJIbHAsI OLIEHKA MPEVI0KEHHON CUTYaIlUH;

-OTCYTCTBHE TEOPETUUYECKOT0 0OOCHOBAHUS BBHITIOJIHEHUS 3a1aHUH.



