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JIucr aktyanusanuu padoyeii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yu4eOHOM Tojly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMUYECKHX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu Kageapbl MeTalulyprui ¥ XUMHUYECKHX TEXHOIOT Ui

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriud i XHMHYECKAX TEXHOJIOTHH

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u oqoopena st peanuszanuu B 2027 - 2028
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[ensitMu  OCBOGHHMSI ~ JUCHHUIUIMHBI ~ «XHWMHYECKas  TEXHOJOTHS  HepTH W
BBICOKOMOJICKYJIIPHBIX COCIWHCHMI» SBISICTCS IMOJIyYEeHHUE CTYIACHTAMH 3HAHUW O CYITHOCTH
MIPOIIECCOB MPEBPAICHUS KUAKUX TOPIOUMX HCKOMAEMBIX MPHU MX MOATOTOBKE M MepepadoTKe;
dbopMHUpOBaHKHE MPAKTUYECKUX YMEHHH W HABBIKOB MCIIOJIb30BaHUS OCHOBHBIX TEOPETHUYECKHX
3aKOHOMEPHOCTE  MpPU  BBINOJHEHUUM  TEXHO-XMMHYECKHX  pacyeToB,  IPOBEACHUHU
SKCTIIEPUMEHTAIBHBIX UCCIIEOBAaHUH, B TPOU3BOACTBEHHO-TEXHOJIOTHICCKOM IEATETLHOCTH.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucnummmaa XUMUYecKasi TEXHOJIOTUSI HE(PTH M BBICOKOMOJICKYIISIPHBIX COCTUHCHHIMA
BXOJIMT B 4acTh Y4eOHOro IuiaHa (OpMUPYEMYIO ydaCTHHKAMHU OOpPa30BATEIbHBIX OTHOIICHHMA
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  wW3ydeHWsT  IUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMSA  (YMEHHWs,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUECHUS TUCIUATIINH/ IPAKTHK:

AHanmuTH4YeCKass XUMUS U (PU3UKO-XUMHYECKUE METOIbI aHATH3a

OO1as XuMHuYecKas TEXHOJIOTUs

duznyeckass XUMHUS

BBenenue B HanpaBiieHue

Hctopust XuMHUHM U XUMAYECKON TEXHOJIOTHHU

OO611ast ¥ HeOpraHMU4eCcKas XUMHS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLUUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

KokcoBanue yriei

MaccooOMeHHBIE TTPOIECChl XUMHUYECKON TEXHOJIOTHH

XHAMHYECKUE PEAKTOPBI

W3Bneuyenne u nepepadoTka XUMHUUYECKUX MTPOIYKTOB KOKCOBaHHS

[IpuMeHeHue TOIIMBa B METAILTYPTrHYECKOM MPOIIECCE

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbpTare OCBOEHUS IUCHUIUIMHBI (MOIYJS) «XUMHUYECKass TEXHOJIOTUS HEeDTH U
BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMI» OOydaromuiics Jo/bKeH o0najgarh — ClelyolUMU
KOMIETEHIMSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-2 CrocobeH OCyIIECTBIIATh KOHTPOJIb CHIPhS, MAaTEPHaJIOB W TEKYIIMX OTKIOHEHHH OT
3aJJaHHbIX MapaMeTpoB JuId OOecreyeHHs KayecTBa KOKCOXMMMUYECKOW MPOIYKIMHM B XOJAE €€
IIPOM3BOJICTBA

[K-2.1 Ocy1iecTBieT KOHTPOJIb ChIpbs M MaTepUaioB Jjs oOecredeHns KauyecTBa
KOKCOXMMMUYECKOU IIPOAYKIIMU B XOJI€ €€ IPOU3BOJCTBA




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO1ast TpyT0eMKOCTh JAMCHHUIUIMHBI COCTaBIsieT 5 3aueTHbIX enuuul] 180 akanm. 4yacoB, B TOM
YqHUCIIe:
— KOoHTakTHas pabora — 10,9 akan. gacos:
— ay/IuTOpHas — 8 aKkaJl. 4acoB;
— BHeayIuTOpHas — 2,9 akaj. 4acos;
— camocTosTenpHas padota — 160,4 akan. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaj. yacax 2] Bun KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = . p Kon
> 3 © | caMOCTOSITENbHOU | yCIIeBaeMOCTH U
JTACIUTUTAHBI N £ . | xommerenun
o & paboThI MIPOMEKYTOYHOM
na6. | mpakt. | € & ATTeC AL
Jlek. s < 11
3aH. 3aH. | U &
1. Pasgen 1. Bgenenue.
Knaccubpukammss u  3amacel
TOTLIVBA.
1.1 3HayeHHe TOPIOYHX
HCKOMAaeMbIX B MHPOBOM
[loaroroska k
JKOHOMHKe. Pecypcel u
MeCTOpOXKAeHHsT ~ HedTH TPAKTHHICCKOMY
13 1 40 3aHATHIO, CobecenoBanue K-2.1
Jo6bua Hedtu. bypenwue
co0eceI0BaHmIo,
HETSHBIX CKBa)KUH.
KOJUJIOKBUYMY.
Mertoapt pa3paboTKH
MECTOPOKACHHUH.
Hroro no pazneny 1 40
2. Pasmen 2. XuMuueckui
COCTaB He(TH W  METOJIBI
21 DNeMEHTHBIH u
(hpaKuMOHHBIN COCTaB
HedTei u
He(TEeITPOAYKTOB.
grempoay 3| 1 | 1m 40 MK-2.1
HccnenoBanue
XAMHYIECKOTO cocraBa
Heptu. Xpomarorpadus.
duznyeckue CBOMCTBa
Hroro no paspeny 1 /11 40
3. Pasmen 3. TIpomeccsl
nepepadoTKH HEPTH.




3.1 Cxembl mepepabOTKH.

TepMudeckne TIPOLECCHI: CamocrosTensHOe
MTUPOJIH3, TePMUYECKUI n3ydeHue yueOHoH
KPEKTHT, BUCOPEKUHT, U Hay4HOU
MOJTyYeHUE TEXHHYECKOTO JIATEPaTyphIL.
yraepoga  H ouryma. [Moaroroska k Samura
Katanutnyeckue 3aluTe
IPOLECCHL: 71a00paTOPHBIX 1a00paTopHbIX
. 1 40 parop paboT, oKIa K-2.1
KaTaJIUTHIECKUH KPEKHHT, pabor, .
o HO/TOTOBJICHHOM
KaTaJTUTHICCKUH KOJUIOKBUYMY.
TeMbl pedepara.
THAPOKPEKHUHT, IoaroroBka
KaTaJTUTHICCKUH WHIUBUAYAIBHOT O
pudopMHUHT, pedepaTHBHOTO
KaTaJUTHICCKas JIOKJIaza
M30MEpH3aLHS MIeHTaH (mpeseHTammy).
-TeKCaHOBOM (dpakipu
Hroro no pazgeny 1 40
4. Pazpnen 4. HedrenpoayKTsl.
CamocrosTenbHOe
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHL.
[loaroroska k
3ammra
4.1 HedrenpoaykTsl, HuX 3alIuTe
(m3MKO-XUMHYeCcKast 1a00paTOPHBIX 1a00paTopHbIX
20,611 40,4 paTop pabor, noKnan K-2.1
XapaKTepUCTHKA u pador, .
HOATOTOBJICHHON
UCIIOJIb30BaHUE. KOJUIOKBUYMY.
TeMbl pedepara.
ITogroroska
HUHIUBUAYAIBHOT O
pedepaTuBHOTO
JIOKJIaz1a
(TIpe3eHTanum).
HWroro no pazneny 2/0,61 40,4
Hroro 3a cemectp 4/1,611 160,4 SK3aMeH
Wrtoro no nucuurinHe 4/1,611 160,4 JK3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

B npomecce mnpenogaBaHus AUCHUIUIMHBL «XUMHYECKash TEXHOJOTHA HEPTH U
BBICOKOMOJIEKYJISIPHBIX COCIMHEHU N » IIPUMEHSFOTCS TpPaJULUOHHAS "
MOJYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOIMH.

Jlekuuu mpoxomAT Kak B ¢opMme JeKuuM-uHpopMmMalMM, Tak U B (opme
JeKIMKU-BU3yaIn3auuu. JIekuuu NnpoBOAATCSA € UCIOJIB30BAHUEM HMHTEPAKTHBHOIO METONA —
«0o0ydeHue Ha OCHOBE OMNbITa» Ui CO3JaHMs aHAJOTMH MEXIY HM3Yy4aeMbIMU SIBICHUSMH U
3HAKOMBIMHU CTYACHTaM KM3HEHHBIMU CUTYAIlMSIMU U 0oJiee TITyOOKOro YCBauBaHHS M3ydaeMbIX
BONpOocoB. B pamkax yueOHOro kypca IpeaycMOTpeHa BCTpeda Ha OJHOM M3 JIEKUMH cO
CIEMAJINCTOM TEXHOJIOIMUECKOM rpynibl KOKCOXUMHUUYECKOTo npousBoactsa ITAO «MMK» s
HOJIy4eHUs1 HH(POPMALUY MTPUKIIAJHOTO XapaKTepa U 3HAKOMCTBA C N1€PEJOBBIMU TEXHOJIOTUAMU
Y METOJIaMHU TPYAQ.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe JIabopaTOpHBIX paboOT, HAa KOTOPBIX
BBITNOJIHAIOTCS TPYIIOBbIE WIM MHAUBUAYAIbHBIE 3aJaHUS 110 MPOWIeHHONW Teme. BrinonHeHue
71a00paTOPHBIX pabOT MPOBOAUTCS € 3JIEMEHTAMU UCCIIEI0BaHUS U BHEJJPEHUEM HHHOBAI[MOHHON
TEXHOJIOTUHM KOJUIEKTUBHOTO B3auMooOyueHus. (s popMupoBaHUS CHCTEMHOTO TBOPYECKOTO
TEXHUYECKOT0 MBIIUICHUS U CHOCOOHOCTH T€HEpUpOBaTh HECTaHJAPTHBIE TEXHUYECKUE HJIEU
IPU PELIEHUU TBOPUECKUX IMPOU3BOJACTBEHHBIX 3a7au). KOHTEKCTHBIM MeTo] O0y4deHHs Mpu
IPOBEICHUM JIAOOPATOPHBIX 3aHATUH MO3BOJISIET YCBOUTh MaTepHall IIyTEeM BbISBICHUS CBs3ei
MEXJy KOHKPETHBIM 3HAaHHEM U €ro mnpuMeHeHueM. I[Ipm 3ammre mabopaTOpHBIX pPadOT
OPOBOJIUTCS YdeOHas JUCKYCCHUsSl, KaK METOJ| HHTEPAKTUBHOIO OOYYEHHs, IO3BOJISIONIAS
00MEHMBATHCA B3TJISIaMU CTYJEHTaM 110 KOHKPETHOH rpobieme.

CamocrosaTrenbHas paboTa CTYJEHTOB CTUMYJIMPYET CTYAEHTOB K CaMOCTOSATENbHOM
npo-paboTKe TeM B TPOLECCE BBIMOJHEHHS KYpCOBOTO IPOEKTAa, B TPOILECCE MOATOTOBKH K
71a00paTOPHBIM, IPAKTHYECKUM pabOTaM U MPOMEXYTOUHOM aTTeCTallHu.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecredeHrue TUCIUITHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Ps6oB B. JI. Xumus vedtn u raza[ dnexrpoH.pecypc]: Yueobnoe nocodue / B.J1. Ps6os.
- 2-e 3., ucnp. u gom. - M.: U1 ®OPYM: HUILl UHDPA-M, 2014. - 336 c.: 60x90 1/16. -
(Boiciiee oO6pa3oBanue). DneKTpoHHO-Onbauoreunas cucrema <<MH®.-M>> — Pexum fgoctyna
- http://znanium.com/bookread?2.php?book=423151 - ISBN 978-5-8199-0567-8

2. HeBenpos, A.B. Xumusi npupoIHbIX SHEproHocuTenei [JaekTpoH.pecypc]: yueOHoe
nocobue / A.B. Hesenpos, E.B. BacunbeBa, A.B. TTanun. — Kemeposo : Ky3['TY umenu T.D.
[opbaueBa, 2019. — 165 c. — ISBN 978-5-00137-054-3. — Texkct : anexTpoHHBIN [/
DIIeKTPOHHO-OMOIMOTEUHAS cucreMa «Jlaaby» : [caiT]. — URL:
https://e.lanbook.com/book/122219 — Pexxum gocTyna: ajisi aBTOPHU3. MOJIb30BATEIICH.

3.KaprameBnu A. H. TormumBo, cMa3ouHble Marepuandbl U TEXHUYECKHE KUIKOCTH
[DnekTpoH-HBIH pecypc]: yueOHoe mocodue / Kapramesuu A. H., Tocteika B. C., ['opneenko A.
B. - M.: HUI] UH®PA-M, Hosg. 3uanue, 2016. - 420 c.: 60x90 1/16. - (ITepemnér 7bLI). - Pexxum
nocry-na: http://znanium.com/bookread2.php?book=557129 . - 3arn. ¢ skpana. - ISBN
978-5-16-010298-6.



http://znanium.com/bookread2.php?book=423151
https://e.lanbook.com/book/122219
http://znanium.com/bookread2.php?book=557129

0) lomotHuTeILHAS JTUTEPaTypa:

1. Anekceenko B.H. T'eoxumuueckue MeTOJbI MOUCKOB MECTOPOXKICHHUM IOJIE3HBIX
uckomaembix [ Tekcr] : yaeOHUK. - 2-¢ u3 ., mepepad. gor. - M. : Jloroc, 2000. - 353 c. : mi. - ISBN
5884390416. (20 ak3.)

https://e.lanbook.com/book/101755 — Pexum gocryma: ajs aBTOPH3. I0JIb30BaTEIEH.

2.MBanoBa T. E. Xumudeckasi TepMOJUHAMHKA U €€ MPUMEHEHHE B HEPTETa30BOM JIENIe

[DnexTponnsIii pecype] @ yuebnoe mocobue / T. E. MBanoBa. — DiekTpoH. AaH. — TroMeHb :
Tiom['HI'Y, 2014. — 146 c. — Pexwum nocryma: https://e.lanbook.com/book/64510. — 3ari. ¢
JKpaHa.

3.0pnosckas H. @. CosepiiencTBoBanue nepepadboTku Hedreit ceBepa Kpacnosipckoro
Kpast Ha MaJbIX HedrenepepabaThBaOIINX 3aBOAax [ DICKTPOHHBIH pecypc] : MoHorpadus / H.
@. Opnogckas, U. B. Haxeiikun, E. JI. Aradonos. - Kpacaosipck: Cub. penep. yu-t, 2013. - 135 c.
- Pexxum nocryna: http://znanium.com/bookread2.php?book=492786. - 3ariu. ¢ skpana. - ISBN
978-5-7638-2763-7.

43akreiim A. 0. OOmas xuMH4Yeckass TEXHOJIOTHS: BBEJCHHE B MOJICTUPOBAHHE
XHUMHKO-TEXHOJOTHYCCKHX MPOLIECCOB [ DIIEKTPOHHBIN pecypce] & yued. mocodue / A. FO. 3akreiim.
- 3-e u3n., nepepab. u pom. - M.: Jloroc, 2012. - 304 c. - (HoBas ynuBepcuTeTcKas 6u0OIroTeKa). -
Pexxum poctyma: http://znanium.com/bookread2.php?book=468690. - 3arn. c¢ skpana. - ISBN
978-5-98704-497-1.

5.TeopeTrueckue OCHOBBI XMMHKO-TEXHOJIOTHYECKUX MPOIECCOB [ DIEKTPOHHBINA Pecypc]
: yuebHOe mocobue / A. H. Cmuphos, C. A. Kpsuiosa, B. 1. Ceicoes ; MI'TY. - MarHutoropek :
MI'TY, 2018. - 1 onekrpon. onr. jguck (CD-ROM). - Pexum jgocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514
321/3515.pdf&view=true. - MakpooObekT. - ISBN 978-5-9967-1095-9.

B) MeToanyeckne yKazaHus:

1. Xumunueckue mporeccel B peaktopax [Tekcr]: yueb. nocodue /A.H. Cmupnos, C.A.
Kpruio-Ba, B.M. CeicoeB. Marauroropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. [.1.
Hoco-Ba, 2016. 125 c.

2. Teoperudeckre OCHOBBI XUMHUYeckoil TexHomoruu [Tekct]: yueO. mocobme /A.H.
Cwmupnos, C.A. Kpsuioa, B.1. CeicoeB. Marnutoropck: M31-B0 MarHUTOropck. roc. TeXH.
yH-Tta uM. I'.1. Hocosa, 2018. 61 ¢

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenopanwue 10 Ne norosopa Cpok neiicTBHS TUICH3UH
MS Office 2007 |y, 135 o1 17.09.2007 GeccpotHo
Professional

7Zip CBOOOIHO  PacIpOCTPAHIEMOE OCCCPOUHO

FAR Manager CBOOOJIHO  PACIPOCTPAHSIEMOE 0EeCCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
HanmonaneHas MH(POPMALMOHHO-aHAIUTHYECKAs URL:
cuctremMa —  Pocculickuii ~ MHAEKC  HAy4YHOTO )

wtiposarms (PUHLD) https://elibrary.ru/project_risc.asp



https://e.lanbook.com/book/64510
http://znanium.com/bookread2.php?book=492786
http://znanium.com/bookread2.php?book=468690
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true

ITouckoas cucrema Axagemust Google
(Google Scholar)

Nudopmanmonnas cucrema - EnuHoe
OKHO J0CTyma K HHOOPMAIMOHHBIM

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

®denepanpHOE roCyJapCTBEHHOE
O0/DKETHOE yupexaenue|URL: http://www1.fips.ru/
«DeneparLHBIN HHCTUTYT
Poccuiickas I'ocynapcreennas

Submiorexa. Katator https://www.rsl.ru/ru/4readers/catalogues/

DNEeKTPOHHBIE pPecypchl OHOIMOTEKH
MI'TY um. .. HocoBa

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUI JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEJICTBAMHU OOYYCHHS, CIYKAIIMMHU Ui MPEJCTAaBICHHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPAaHEHMs, NepeAayd U
npeJcTaBieHus yueOHoN HHpopmanuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayauTopusi IJIsi MPOBEICHUS JIA0OPATOPHBIX pPAabOT: abopaTopusi Io
XMMHUYECKON TeXHOJIOTUH TOILIMBA OCHAILIEHA JJAOOPATOPHBIM 000PY10BaHUEM:

- nmabopatopHoe oOopynoBanue (MydenbHble MKa(bl; CYMWIBHBIA  mKad;
aHAJIUTMYECKUE BEChl; IUIMTKU 3JIEKTpUYEcKue; Mukpockon snekrpuueckuii MHUH-9; doto
MHUKpockon oTpakeHHoro ceera [IOJIAMP — 312; cranok mist monupoBku numgos CIITIM
XMMHUYECKHE peaKTUBBI, XUMUYECKas II0Cy/ia, BOJSIHbIE OaHU, TEPMOMETPBHI).

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIMBHUYaJbHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMU OCHAIICHA!

- KOMITBIOTEpPHOI TexHuKoit ¢ maketom MS Office, ¢ monkiroueHuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1151 CAMOCTOSITEIHHOM PabOThHI OCHAIIICHO:

- KOMITBIOTEPHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cet «MHTEpHET
¥ C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHYIO CPETY YHUBEPCHUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue st XpaHeHUS M NPODUIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA Y4eOHOTr0 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAIINY H MaTEPUAIIOB.



Ipuioxkenne 1
6 Y4eOHO-MeTOoqMYECKOE 0OOecTedeHHe CAMOCTOATEIBbHOM padoThl 00y4YaroImXxcst

IIpuMepsI TECTOBBIX 3aaHUI
1. Kakue 13 napaduHOBBIX YIJI€BOJOPOAOB IPU CTAHJAPTHBIX YCIOBHIX HaXOIATCS B TBEPIOM
daze:
C1—Cy
Cs—Cis
C16—Csa3
2. Ha xakoii rmyOuHe peanu3yercs riaBHas (aza HehreoOpazoBaHUs:
1-2 km
2-3 kM
6-8 kM
3. B KakoM pacTBOpHUTEIE paCTBOPUMBI ac(haIbTEHBI:
MeTPOJICHHBIN 2Pup
HU3KOKHUIISIINE aJTKAHBI
HU3LINE apeHbl
4. YkaxuTe aIJMTUBHBIE CBOIICTBA CMECHU YTJIEBOJOPO/IOB!
IUIOTHOCTH
BSI3KOCTh
MOJIEKYJIsIpHas Macca
IIpumepsl 3axa4
1. Hanuiute ypaBHEHUs peakiyii, C TOMOIIbIO KOTOPBIX MOKHO HOJYYHUTh ITAH.
Pemenue

. Kpexkunr Oyrana (npomsliieHHbl criocod)
(.‘4[]“; — C:[ ]b + C_}][q
2. Peaxuus Bropua-1opsiruna
) K ) .
CH3Cl + 2 Na . CICH; —» H3C—CHj + 2 NaCl

3. Boccra"osnenue raaorer HITPOHUIBOJAHOIO

CH3;—CHyl + H—H — » H,C—CH; + HI
HIIH
CH3—CHyl + H—1 —— H;C—CHsy + Iy

4, W3 coneit kapOOHOBBIX KHCIOT
CIJIABIICHHE CO LIECJI0UBLIO (peakuus [lioma)

0
CH3—CH,—COONa 4 NaOH —' » HyC—CH; + NayCO,

5. 'mapupoBanne HenpeaeIbHbIX YITIEBOA0POI0B

Ni is a
CHy=CH, + Hy——» HyC—CHy=—"— 2 H, + CH=CH

2. PaccunTaTh TUIOTHOCTBH Ta3a, UMEIOIIETO CPEAHIOI MOJICKYISIpHYIO Maccy 64, mpu 60°C u
IABJICHUH 3 aTM.

Pemenue.

Jano:

M =64

T=60+273=333K

P=3-x1,013-10° =3,039-10° [1a

273 ><42 %3,039 x10° x10°°
P 22,4 333

=4,67



Otset: 4,67 kr/™M°.

3. TasoBas cmech momydeHa u3 95 M3 mponana u 23 m° srana. [I10THOCTH HpomaHa M JTaHA
paBubl 2,0037 kr/M° 1 1, 3560 kr/M3cOOTBETCTBEHHO. BBIPa3UTh COCTaB CMECH B OOBEMHBIX
MaCCOBBIX JIOJISX.

Pemenne. Haiinem o6mmii 066em cmecu: V = 95 + 23 = 118 m°.

x, =95/118 = 0,805 x, =23/118=0,195
,dTaHa " .

1

OOBemMHas 10714 MporaHa
MaccoBble 1011 KOMIIOHEHTOB OY/yT PaBHBIL:

0,805-2,0037
x, = =0,859;
0,805-2,0037 +0,195-1,3560
X, 0,195-1,3560 0.141.

©0,805-2,0037+0,195-1,3560

3. PaccuuTarh cpenHIO MOJIEKYISIPHYIO Maccy (pakiHu CO CpelHEeH TeMIepaTypoi KHIEHUs
118°C.

Pewenue.

Hcnonwszyem popmyny b.M. BoitHosa:

Mep = 60 +0,3xte, + 0,001xtep = 60 + 0,3x118 + 0,001x1182 = 109,3.

rae te — cpenHss TeMneparypa KUIIEHUs, onpeaenseMas 110 JaHHbIM CTaHJapTHOW pa3rOHKH.

[Tpy KaTaIMTHYECKOM KPEKUHIe MACIISTHON (PpaKIMU IMOTY4EHBI IPOTYKTHI:

MaccoBoe conepxxanue, %o MosipHast Mmacca, KI/KMOJIb
I'a3 11,2 32
beusun 32,7 105
Jlerkuii ra3zoiiian 36,9 218
Tsoxemnblil ra30iiian 19,2 370

OHpe,I[eJ'II/ITB MOJIAPHBIC TOJIM KOMIIOHCHTOB.

o
4. Cmemanu 27 kr macnsgHoil ¢pakuuu | (P _0‘864?) u

o =0,8795

63 kr macnsHO#t ¢pakuun 11 (
). OnpeaenuTs MOJISIPHYIO MacCy CMECH.

15
Pentenne. HaiijieM OJ10THOCTD Pis s ppakuuu I

2e = 0,8647 +5-0,000686 = 0,868,
1tst ppakmmn 11
A =0,8795+5-0,00067 = 0,8829.

OTpeeNIUM MOJISIPHYIO Maccy KakJIoi (pakuuu:

44 29 -0 8681 237 Sk / M 44, 28-0,8829 265 S |
1= 103-0868L " e/ KRid0ay, M = 265,8kz [ KioAb.

~ 102—0,8829
3Hast KOMMYeCTBO (PpaKIuii, ONMpeae UM UX MACCOBBIC JIOJIH:
27 63

== [:] 3 —
27+63 1 2
MounsipHas macca cmecu

X


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

M =

03 07

=256,6F2 / Kitons,

2375 ' 2658

Ipumepnvie memwl peghepamos

1.

How

10.

11.
12.

13.

14.

15.

16.
17.

18.
19.

20.
21.

3HayeHne  He(TErasoBoro  KOMIUIEKCA B MHUpPOBOW  SKOHOMHKE. (OCHOBHBIC
He(dTenoObIBaronMe cTpanbl Mupa. J[oosrya HedTH B Poccun.

Yrinyonenue nepepaboTku HEPTH — aKTyalbHasl MPoOIeMa MUPOBOM U OTEYECTBEHHOM
He(dTenepepabOTKH.

OcobeHHOCTH HETH KaK CHIPhsI MMPOLIECCOB IIEPETOHKH.

HoBble HanpaBieHUs UCIOIb30BAHUS TOPIOUUX UCKOMIAEMBIX

Xapakrepuctuka oteuecTBeHHbIX YycraHoBoK AT u ABT. CoBepuieHcTBOBaHUE
KOHTaKTHBIX YCTPONUCTB PEKTHU(PUKAIIMOHHBIX KOJOHH.

CoBepIICeHCTBOBAHNE TEXHOJIOTHYECKHX CXEM aTMOC(HEpHOI MeperoHku HeTH.
CoBeplIeHCTBOBAHNE TEXHOJIOTHY BaKyyMHOH M ITyOOKOBaKyyMHOM IEPETOHKH Ma3yTa.
Knaccudukanms  XUMHYECKMX  MPOLECCOB  MepepabOTKu  HEe(TSIHOTO  CHIPBSL.
XapakTepucTuka HeTSIHBIX OCTaTKOB.

XuMu3M razoazHoro TepMoiin3a He(TIHOTO ChIPbSL.

CoBeplilIeHCTBOBaHUE YCTAHOBOK 3aMEJIEHHOT0 KOKCOBaHUsA. OCOOEHHOCTH TEXHOJIOTHU
MIPOU3BOJICTBA UTOJIBYATOTO KOKCA.

[Tponieccer  momy4yeHHs HEPTSIHBIX IEKOB TEPMOKOHICHCALIMEH OCTAaTKOB.

HoBpie mporeccsl TepMoaacopOLUMOHHON —jAeachaiabTH3alUU M JeMETaJUTH3AIUN
HE(TSAHBIX OCTATKOB.

Knaccudukanus kaTaluTHYECKHX MpoIeccoB HedrenepepabOTKU MO TUITY KaTaiausa.
CymrHocTh Katanu3a. TpeboBaHUs K KaTalu3aTopam.

OCHOBHBIE TEHJICHIIUU U COBPEMEHHBIE MPOOIEMbI TPOU3BOICTBA BHICOKOKAYECTBEHHBIX
MOTOPHBIX TOTLTHUB.

CoBpeMeHHbIE THIPOKATATUTHYECKHE POLIECCH NepepabOTKN HEPTIHBIX AUCTHIUISTOB U
ocTaTKoB. PU3UKO-XUMHUYECKHE OCHOBBI. COBEPIICHCTBOBAHHNE KATAIM3aTOPOB.
[TpoMmblIeHHbIE TPOLECCh THIPO0OecCepBaHMS JUCTUILIATHBIX ()PaKIHi.

[Iporecchl CEeNEKTUBHOTO THAPOKPEKHHTa (ruapoienapapuHu3anus IU3TOIUIMBA U
Macen).

TexHonorust mpou3BojicTBa (ypaHOBBIX cMoi. Mcxonuble mpomykThl. I[IpomsBoacTBo
CMOJI U TUTAaCTUYECKUX Macc Ha OCHOBE Qypdypoia.

[Tpon3BOACTBO CMOJI U TUIACTUYECKUX Macc Ha OCHOBE ypdyposia u aleroHa.
[Tonydyenue cunTes rasza (katanuzaTopsl). [IpoayKTel cMHTE3a U MX nepepaboTKa.
OcoOenHocTH He(TEeXMMHUYECKUX TpolieccoB. MHOroobpasue MpoueccoB MOIYyUSHUS
OJTHOTO U TOTO K€ BEIECTBA.

CnHcoK BONPOCOB K IK3aMEHY

1.

N

Posib HedTH 1 ra3a B coBpeMeHHOM Mupe. COBpeMEeHHbIE MUPOBbIE TEHIECHIIMH B T0ObIYE
He(TH U rasa.

CoBpeMeHHBIE MPEeJICTaBICHUS O POUCXO0KIEHUH HEPTH U TIPUPOIHOTO Tra3a.
Heoprannueckass KOHIENIMSI MPOUCXOXKAEHUS HePTH U ra3a. Teopus o OMOTEHHOM
POUCXOXKACHUU HEPTH.

Knaccudpukanus nedpru. Xumunueckas kinaccuduxanus. Knaccuduxanus nedTu 1mo:
IUIOTHOCTH, BBIXOJly CBETJBIX (Ppakiuil, COAEPIKaHUIO CepPbl, CMOJIUCTO-ac(aabTEeHOBBIX
BEIIECTB, TBEPAbIX YyriueBogoponoB. Kiaccudukanus mo MaccoBOMYy COIEpPKAHUIO
AJIKaHOB, IUKJIOAJIKAHOB U apEHOB.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Texnomornueckast  kmaccudukanus. Krnaccubukarmuss 10 PU3MKO-XUMUYECKUM
CBOICTBaM, CTENIEHU MOATOTOBKH, COAEPKAHUIO CEPOBOJOPOAA U JIETKUX MEPKAITAHOB.
Knaccel, Tvnbl, rpynisl ¥ Buabl HedTu.

Xumuueckuil coctaB He(TH. YTIeBo0poabl HepTu. AnKaHbl. ['a3000pa3Hble, KUAKHE U
TBepable ankaHbl. [luknoankanel. Coxpepxanue B HedTsX. OCHOBHbIE (U3MYECKUE U
XUMHUYeCKHe cBOMCTBA. CKIOHHOCTh HU3IIMX AJIKAHOB K 00pa30BaHMIO T'a30BBIX THJIPATOB.
ITpeBpaienus B mpoueccax HedTenepepaboTKH.

Apomaruyeckue yriieBoopoasl Heptu. OCHOBHBIE (PU3MYECKHE U XUMUYECKHE CBOWCTBA.
Peaxiun snektpouinbHOro 3aMerieHus B 6eH301bHOM spe. CoaepKaHne apoMaTHUECKX
YIJIEBOAOPOAOB B HEPTAX U 3aKOHOMEPHOCTHU MX paclpeaeseHus no GpaxkusiM HedTH.
I'erepoaromubie  coeaunenust Heptu. Cepocogepxkamme coeauHeHus. OOmiee
conepxanue u (HopMbl HaXOXKJIEHHs cepbl B HedTH. MepkanTansl . JAuankuicyabGuibl.
Huankungucynsduasl. Jlpyrue cepoconepaiiue coequHeHus HepTH. Pacnpenenenue
CEpOCOJIEPIKAIINX COSTUHEHUH 0 (hpaKIUsIM IIPU IEPETOHKE HEPTH.

CBsI3b KOJIMYECTBa cepbl ¢ TUIIOM HedTeil. BiusHue cepoconepaliux cCOeIUHEHUH Ha
CBOICTBAa HE(TAHBIX TOIUIMB M Mpolecchl HedrenepepaboTku. [ 'maporeHn3annoHHbIe
MpoIecchl 00JaropaxuBaHusi HEPTAHBIX (PpaKITHil.

AzoTcomepkamme coendHEHHs. AB3OTHCTBIe coeauHeHUs HedTH. Pacmpenenenue
a30Tco/EpKaIlUX COECOUHEHUH 1o (QpakuusM mnpu neperonke Heptu. BiusHue
a30TCOJEPKAIIMX COCAMHEHUH Ha CBOWCTBA HE(QTIHBIX TOIJIMB M  IPOIECCHI
He(drenepepabOTKH.

Kucnoponconepxamue coenuuenus. Hedtsaneie kucimotel u  ¢enonbl. CxemMa ux
BBIJICJIEHUS, cojepkaHue B He(pTH U HePTAHbIX (pakuusax. DPUIUKO-XUMHUYECKHUE
CBOWCTBA HEPTIHBIX KUCIOT. BIUsSHIE KUCIOPOICOACPKALINX COSTMHEHUI Ha CBOICTBA
HE(PTEIPOAYKTOB.

Cmonucro-acansreHoBble BemectBa B HepTu. CocTaB CMOJHMCTO-ac(aIbTEHOBBIX
BemiecTB (CAB) nedtu (achanbTeHsl, cMOIIBI), KX CTpOEHUE, CBOMCTBA. Cxema BbIICTICHHS
CAB u3 HedTu.

Pacnipenenenue acanbTeHOB B HEPTSX, a TakkKe MO (paKIUsIM MPH MEPETOHKE HEePTH.
Bnusuune CAB Ha nporueccsl HedTenepepaboTKy U CBOMCTBA HE(PTENPOIYKTOB.
MuHepanbHble KOMIIOHEHTHI HeTu. MeTtamsl, BXxosmue B coctaB HepTH. PopMbl UX
CBSI3M C OPraHMYECKMMHM BEIIECTBAMU: MOPGUPUHOBBIE KOMIUIEKCHI BaHAIUS U HUKEIS;
KOMIIJIEKCHI METAJIOB € ac(abTeHaMHU.

OcHoBHbIE ¢duznueckue CBOMCTBA He(TH. [ImoTHOCTS. Bsaskocts u
BA3KOCTHO-TEMIIEpaTypHbIE CBOMCTBAa. MomekyisapHas macca.

TemnepaTypsl kuneHus HePTsIHbIX ppakuuil. Temneparypa KUIIEHUS TPU HECTAaHAAPTHBIX
naBieHusX. JlaBleHME HaCBIIIEHHBIX NapoB. TemmepaTypa BcelblIKU. TemmepaTypa
CaMOBOCIUIAMEHEHUS.

TennoBble cBOicTBa HEPTH: TEIIOEMKOCTb, TEIJIOTAa HCMapeHus (mapooOpa3oBaHus),
SHTAJBINA (TEMI0COAEPIKAHNE), TETUIOTA CrOpaHus (TEIIOTBOPHAs CITOCOOHOCTH ).
HuskoremneparypHble cBoiicTBa HepTH: TeMIepaTypa IMOMYTHEHHs, TeMIepaTypa
3acThIBaHMs, TEMIIEpATypa Havyaja KpUCTaUIU3aliH.

Ontuueckue cBoiictBa HedTH. LBer. Koaddumnment (mokazarenb) mperoMIICHHS.
OnTuueckast akTUBHOCTh. MosekynsipHast pedpaxius. Jucnepcus.

CoBpeMeHHbIE IPEACTABICHUS O CTPOCHUHU HEPTIHBIX TUCTIEPCHBIX cucTeM. [ToBepXHOCTD
pa3nena ¢a3 W MOBEPXHOCTHbIE SBJIEHUS B HE(TAHBIX JAHUCIEPCHBIX CHUCTEMaXx.
[ToBepXHOCTHO-aKTUBHBIE KOMIIOHEHTHI HE(TH, pOJib ac(albTeHOB HpU O0O0pa30BaHHUH
accolraToB. Y CTOMUMBOCTh HEPTIHBIX TUCHEPCHBIX CUCTEM.

Bononedtsnbie nucnepcMoHHbIE CHUCTEMBL. BomoHEPTSHbIE 3MYyIbCHH. DMYJIbraTOPHI
He(pTU. YCTOMYMBOCTh BOAOHE(DTAHBIX SMYJIbCUA. MeTo/bl pa3pylieHUs] BOJOHEPTIHBIX
IMynbcuil. MexaHn4ecKuid M TEPMOXUMHUYECKUI MeTOIbL. Jleamynbratopsl HedTu.



22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

OU3MKO-XUMHUYECKHUE MEeTONbl uccienoBanus Hedtu. OrmnpeneneHue 3JIEMEHTHOTO U
dpakmonHoro cocrtaBa. OOmas mMeToquka aHanuza HedTed. DpakIMOHHBIN COCTaB
HedTe.

ATtmocdepHass W BakyyMHas mneperonka HedTel. Pasnenenune nHedTsHbIx (paxiuii
METOJIOM KUAKOCTHO-a/ICOPOIIMOHHOM XpoMaTorpagui .

CoBpeMeHHBIE METO/IbI aHAIN3A ¥ UACHTU(DUKAIINHA XUMUYECKUX BelecTB. KauecTBEHHBIIH
Y KOJMYECTBEHHBIN aHamn3. CIEeKTpOCKONUYECKUe MeToabl uccienoBanus (AMP-, UK-,
Y®-cnekTpockomnus), Xxpomatorpadusi, peppakToOMETpHsL.

[Tpoueccol nepepadboTku HePTH. CXeMBbI TepepadboTKH

TepMUYecKue MPOIECCHl: MHUPOIN3, TSPMUUYECKUN KPEKH HT, BHCOPEKUHT, TOJTYYCHHE
TEXHUUYECKOTO yriiepoja 1 OuTyma.

Karanutrueckue mpouecchl: KaTaTUTUHYECKUN KPEKUHT, KaTAIUTUYECKUM TMAPOKPEKHHT,
KaTaJUTUYECKUd pPUGPOPMUHT, KaTaTUTHUECKas H30MEpHU3allus IEHTaH -TeKCAaHOBOM
dpakun 6EH3MHOB

Knaccudukanus ToBapHbIX He(TENPOAYKTOB: MOTOPHBIE TOIJIMBA, JHEPreTUUYECKUE
TOTUIMBA, HEPTSIHBIC Macliia, YIJIEPOJHBIC W BSOKYIIHME MaTepHalIbl, HE()TEXHMHUECKOE
ChIpbEe, HE(PTENPOIYKTHl CHENUANIBHOrO HazHadeHHs. OCHOBHBIE KPUTEPUU KayecTBa
He(TEIPOAYKTOB.

bensunsl. TpeboBanus U Mmokazareian KauecTBa aBTOMOOMIBHBIX OeH3MHOB. OCHOBHBIC
TEXHOJIOTUYECKHE TMPOIECCHl IPOM3BOJCTBA OCH3MHOB. YTJIEBOJOPOAHBIA COCTaB
OCH3MHOBBIX (PpakiMii pa3NUUYHBIX TpoleccoB mnepepadoTku HepTu. TumoBoil cocras
OEH3UHOB.

JuzensHoe TormuBo. CocTaB, TpeOOBaHUs K KQUeCTBY U CBOIMCTBA JIM3€IbHOTO TOILUIUBA
Tsoxensie HedTsHbIe ppaknun. Hedrsneie macna. Cocras, moirydeHue, KIacCUPUKAIIHS,
(bu3HKO-IKCIUTyaTallMOHHBIE TTOKa3aTeNy KadyecTBa. | MApOTeHU3allMOHHbIE MPOLECCHl B
TEXHOJIOTHH MPOU3BOJICTBA HEPTIHBIX Macen. ['yapoH.



IIpuaoxenne 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMHU
a) [lnannpyemMble pe3y/abTaThl 00y4eHHsI H OIIEHOYHbIE CPeICTBA /I IPOBeAeHHs MPOMEKYTOUYHON aTTeCTANNH:

CTpyKTypHBIi
JJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0y4eHUS OueHouHbIE CpEeCTBA
KOMIIETEHIINH
[IK-2 CnocobeH ocCylIeCTBISITh KOHTPOJb CBHIPbs, MaTE€pHalioB M TEKYIIMX OTKJIOHEHWH OT 3aJaHHBIX MapaMeTpoB s oOecleyeHHs KauecTBa

KOKCOXUMHYCSCKOH MPOAYKIMHU B XOJC €C IIPON3BOJCTBA

I1K-2.1

OcymecTBiser KOHTPOJIb CBIPBS u
MaTepuaigoB g OOEeCIeueHuss KadyecTBa
KOKCOXMMHMYECKON TPOAYKIIMU B XOZAE ee
IIPOU3BOJICTBA

Ilepeuens meopemuueckux 60npoco8 K IK3AMeHy:

I'umoTe3bl mpoucx ok aeHHs HePTH.

KoMmoHeHTHBII cocTaB HEPTH U APYTUX YIIIEBOJAOPOIHBIX CUCTEM MIPUPOIHOTO U
TEXHOTEHHOT'O MTPOUCXOKICHUS

Kucnoponcoaepxkamue coequHeHuss HedTH. BiusHue KucmopoacoaepKalux COeAMHEHUN
He(TH Ha CBOKCTBA HEPTEIPOIYKTOB.

Kak BnusiroT HM3KHE TemrepaTypbl Ha HEPTSIHOE ChIPHE?

Jeronanus. OKTaHOBOE U 1IETAHOBOE YKCIIO.

Urto Takoe OTHOCUTENNbHAS MIJIOTHOCTh He(TH?

Hedts kak nucniepcHas cucrema. [I[puanHbI 1 HICTOYHUKHA 00pa30BaHUS YaCTHUI] B HEPTH.
Knaccudbukanus HePTSIHBIX AUCIEPCHBIX CHUCTEM HAa OCHOBE KIACCHYECKHX IPU3HAKOB
JUCIIEPCHOTO COCTOSIHUS: 10 CTENEHU AMCIIEPCHOCTH, arperaTHOMY COCTOSIHUIO AMCIIEPCHOU
¢$a3pl U TUCHEPCUOHHOW CpeIbl W XapaKTepy MOJIEKYJSPHBIX B3aUMOJICHCTBUI Ha TpaHUIIe
pasnena ¢as.

[Touemy monekynsipHas Macca HeTH WK HEPTENPOAYKTOB — YCpeTHEHHAS BeIUYHA?
[IpuBeauTe ypaBHEHUS peakiUii, HEOOXOIUMBIX JJIsl IPEBPAIICHUMN:

a) rekcaH — O€H30J1 — LUKJIOTeKCaH

Kak cBs3anbpl quHaMuyeckas U KMHEMaTHYeCKash BA3KOCTH kujakocTu? Kak 3aBUCHUT BSI3KOCTH
yIIeBOIOPOAa OT €ro MOJIeKYJspHON Macchl? Kakoif kimacc yrieBogoponoB HEPTH UMEET
HauMEHBUIYIO (HauOOJIBIITYI0) BA3KOCTH?

MoXHO JIM TpPEICTaBUTh XUMUYECKMMU YPAaBHEHHUSIMU IMPOILECCHl MPOUCXOSIINE: a) MpH
nieperonke HedTH; 0) nMpu KpekuHre Hedtu. J{aliTe 000CHOBAaHHBII OTBET.

Uem oTnnyaeTcs KpeKUHT OoT mupoin3a? YTo Takoe KaTaTuTUIECKU pudOpMUHT?

Mertoapl pa3aeneHus MHOTOKOMITOHEHTHBIX He(DTSHBIX CUCTEM U UCCIIEIOBaHUS HEPTH

1 HePTEMPOTYKTOB;

JI1st KaKuX TEXHOJIOTMUECKHUX MPOIECCOB HEOOXOIMMO 3HATh 3HAYCHHUE CPETHEN MOJIEKYIISTPHOM
Macchel?

OKTaHOBOE U I1I€TAaHOBOE YHUCIIO.
OIIpEAEICHUS

HNx 3aBUCUMOCTH OT CTPOEYTJIEBOJOPOAOB. MeTObI
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JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yiabTaThl O0y4eHHS

O1neHOYHBIC CPEICTBA

3adauu 0na camocmoamenbHo20 peuleHus:

1. Tlepeuucnure ocHOBHBIE (pu3nUeckue cBOICTBA HEPTIHOTO ChIphs. [10 KakuM MpU3HaAKaM
MO>KHO OTIIMYUTH MEXKy 000 HEPTH pa3HBIX MECTOPOKICHUH.

2. Hanumute GopMyIbl HEYTIEBOIOPOAHBIX U YIIIEBOJIOPOAHBIX KOMIOHEHTOB HEPTIHOTO
rasa.

3. Hanumute hopmMyIibl CTpOEHUS YIIIEBOJOPOI0B, KOTOPhIE MOT'YT HaXOJIUThCS B HEPTU U
CoJIepKaT 5 aTOMOB YIJIEPO/A B MOJIEKYJIE.

4. W3 mpupomnoro rasza oobemom 40 n (H.y.) moiy4yunu xjopmeraH maccoit 30,3 r.
Onpenenure 00BEMHYIO JIOJNIO METaHAa B IPHPOJIHOM rase, ONpeIesIeHuE IUIOTHOCTH
He(dTH B 1abopaTopHBIX ycnoBusix. Kakue TpeOoBaHUS MPEIbABISIOTCSA K TeMIepaType
onpeeacHus?

5. Breluucnure cpeqHIO MOJEKYISPHYIO MacCy JIETKUX (pakiuii pacTBOPEHHBIX B O€H30J1€e
koHueHTpanuen 20%, eciau NoHMKEHUE TeMIIepaTyphl 3aMep3anus pactBopa pasHa 20, a
KpHOCKOITMYECKasi KOHCTaHTa jis 6en3ona Kkp = 5,12.

6. OCHOBHBIMH TIPOIECCAMH, MPOTCKAIONIMMHE TIPU apoMaTU3aluu HePTH (KaTaTuTHICCKHA
pubOpMUHT), SBIsETCS JACTUAPUPOBAHHE HAPTEHOB W IUKJIM3AIUS aJKaHOB C
OJTHOBPEMEHHBIM JleruipupoBaHueM. CocTaBbTe CXeMbI 00pa30BaHUS dTHMH CITIOCOOAMHU:
a) Oenzona; 0) Tonyona. [ npomnana paccuutaiiTe MIOTHOCTh B I/J (H.y.) U IJIOTHOCTb
0 BO3IYXY (H.Y.).

7. Cwmech cocrout u3 60 kr H-eHTaHa, 40 kr H-rekcana u 20 kr H-renTana. OnpenenauTe
CPEIHIOI0 MOJIEKYIISIPHYIO MacCy CMECH M CPEIHIOI0 TEMIIEpaTypy ee KHIIeHUSI.

8. Ilpu xaTanUTUYECKOM KPEKHHIe MaclITHON (paKIMK MOJTYYEeHbI POTYKTHI:

MaccoBoe conepxanue, % Momnsipaast Mmacca, KI/KMOJIb
T'a3 11,2 32
Bensun 32,7 105
Jlerkuii ra3oiiiab 36,9 218
TsoKenapIi ra30iiIb 19,2 370

Onpenenutb MOJIIPHBIE JOJIH KOMIIOHEHTOB.

3adanue na pewienue 3a0ay u3 npogeccuonanvhoi oonacmu (Oomauinee UHOUBUOYATbHOE
3a0anue)

1. ITpu xpekunre HeTU 0Opa3zyeTcss ITHIEH, KOTOPhIM MOXHO HCHOJIB30BAThH JUIS MOTY4EHUS
YKCYCHOM KHCIOTHI. [IpuBequTe ypaBHEHHS COOTBETCTBYIOIINX PEAKIIAMN.

OCHOBHBIMU TIPOIIECCAMH, MPOTEKAIIMMUA TpU apoMaTu3anuu HedTH (KaTaJTuTHYeCKUn
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O1neHOYHBIC CPEICTBA

pUGbOPMUHT), SBISETCS IETHIPUPOBAHUE HA(DTEHOB M IUKIU3AIMS aJTKAHOB C OJJHOBPEMEHHBIM
neruapupoBanueM. CocTaBbTe CXeMbl 00pa30BaHUs STUMHU criocobaMu: a) OeH30:1a; 0) ToyryoJa.
2. Ilpu neruapupoBanuu Oyrana oobemoM 10 1 Bemenuiock 20 1 Bomopona. YCTaHOBHTE
MOJICKYJISIpHYIO  (opMyiy oOpa3oBaBmierocs mnpoaykra. OObeMbl Ta30B U3MEPEHBI IPH
OJIMHAKOBBIX yCIIOBHSIX

[IpoBectn omnenky HedpTu ¢ Touku 3peHust ee kmaccudpukamuun (I'OCT P 51858-2002)u
nepepaboTKH ¢ OydeHuEM He(PTEPOIyKTOB, UCTIONB3Ys CIICAYIOIINE JaHHbIC:

MaccoBas 1oyt cepol, % - 1,9;

moTHOCTh nipu 20°C, kr/m° — 873;

MaccoBas 107 Boasl, %, He 0oiee — 0,5;

KOHIIGHTPAIHs XJIOPUCTHIX coneit, mr/mm® , ne Gomee — 150

coJiepKaHuEe MEXaHUYECKUX pumeceit, %, He 6osee — 0,04,

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

MaccoBas JI0JIsl CEpOBOAOPOAa, PPM, He Oomee — 15;

MaccoBast J10Ji1 METUII- UAITUIIMEPKAaNTaHoOB, PPM, He Oosee — 74,

BBIXO]T (DpaKIMH J10 200°C -20%:

BBIX0J ppaximu 10 300°C -40%.

TemnepaTypHBbIii HHTEpBaJl IEPETOHKU aBHAIIMOHHBIX OCH3MHOB HaxoauTcs B mpenenax ot 400C
1o 1800C. HazoBuTe coneprkaliiecs: B HUX aJIKaHbl UCXO/S U3 TEMIIEpaTyp KUIEHUS JTMHEHHBIX
HM30MEepOB

Kakas BSI3KOCTH OIpenessieTcst SKCIePUMEHTAIBHO C TTIOMOMIBIO BUCKO3UMETPOB OCTBABIA HITH
[IunkeBnua?

O0bscHUTe (HU3MUYECKYIO CYIITHOCTh METOJIa Ta30BOM Xpomarorpaduu.




0) Ilopsinox mnpoBedeHHUs] NPOMEKYTOYHON AaTTeCTAIIMU, IOKA3aTeJIM M KPUTEPUH
OLlCHUBAHMUSL:

[IpomexyTouHas arrecranusi MO JUCHUIUIMHE «XHUMHYECKash TEXHOJOTUs HEPTH U
BBICOKOMOJICKYJISIDHBIX COCIMHEHHI» BKIIOYACT TEOPETHUUECKUE BOIPOCHI, IO3BOJSIONINE
OLICHUTh YPOBEHb YCBOCHHMS OOy4YaIOUIMMUCS 3HAHUMN, U MPAKTHUECKHUE 33/JaHUS, BBISBISIONINE
CTeneHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAICHUI, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH M0 JaHHOW JUCUUIUIMHE MPOBOJHUTCSA B YCTHOM (popMe Mo 3K3aMEHAIMOHHBIM
OuneraM, KaKAblil U3 KOTOPBIX BKIIKOYAeT 2 TEOPETUYECKHUX BONPOCAa U OAHO IPAKTUYECKOE
3a/laHue.

IToxa3aTeu 1 KPUTEPHHU OLICHUBAHUS IK3aMEHA:

— HA OLIEHKY «OTJIMYHO» (5 6aioB) —00ydaronuiics 1€eMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH, BBICOKMH YpPOBEHb 3HAaHMH HE TOJbKO Ha YPOBHE
BOCIIPOM3BEJCHUS W OOBSICHEHUS MH(OpMAIMK, HO W HMHTEUICKTyalbHbIC HABBIKH PEIICHUS
npobieMm u 3aaay:

JIaeTCsl KOMITJICKCHAS OIIEHKA MPEJIOKEHHON CUTYallny;

JEMOHCTPUPYIOTCA TIIyOOKHE 3HaHUS TEOPETUYECKOro Marepuaja U yMEHHE uX
PUMEHSTD;

H0CJIEI0BATENIbHOE, IPABUIBHOE BBIIIOJHEHUE BCEX NMPAKTHUUYECKUX 3a7aHUM;

yMeHue 000CHOBAHHO M3JIaraTh CBOM MBICIIH, A€JaTh HEOOXOAMMbIE BEIBOIBI.

— Ha OIICHKY «Xopomio» (4 6amna) — o0y4aromuiicss AeMOHCTPUPYET CPeIHUN YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH:

JlaeTCsl KOMITJIEKCHAs OLIEHKA PEJI0KEHHON CUTYalluy;

JEMOHCTPHUPYIOTCS JOCTaTOYHBIE 3HAHUS TEOPETHUECKOTOo MaTephalia M YMEHHE HX
IPUMEHSTH; HO JIOMYCKAIOTCS HE3HAUYNUTENIbHBIE OLIMOKH, HETOUHOCTH

BBITOJIHEHNE BCEX MPAKTUYECKUX 3aJaHWK; BO3MOXKHBI ~CJUHHWYHBIE OIIMOKH,
UCTIpaBIsieMble CAMUM CTYACHTOM IOCJIE 3aMEUYaHUs PEeroiaBaTers;

3aTpyAHEHUS MPH AHATUTHYECKUX OMNEepaIusaX, MepeHoce 3HaHWKW M yMEHW Ha HOBBIC,
HECTaHJAPTHBIE CUTYAIUH.

— Ha OIEHKY «YyIOBJIETBOPHUTEJbHO» (3 Oamna) — oO0y4yaromuiicss JEMOHCTPUPYET
HOPOTOBBI YpOBEHb CHOPMHUPOBAHHOCTU KOMITETEHIIUHA:

3aTPYAHEHUS C KOMIUIEKCHOM OLICHKOM NPEJIOKEHHON CUTYyAalluH;

HEMOJIHOE  TeopeTHYeckoe O00OCHOBaHWE, TpeOyrollee  HaBOJMIIMX  BOIPOCOB
TIperoIaBaTeds;

BBINOJIHEHHE 33JaHUI TP MOCKa3Ke MpernojaBaTes;

3aTpyAHEHUS B OPMYIHPOBKE BHIBOJIOB.

— Ha OIICHKY «HeYyI0BJIETBOPHUTEIbHO» (2 Oaina M HUXe) -00ydarouuiics HE MOXKET
MOKa3aTh 3HaHUS Ha YPOBHE BOCIPOU3BEACHUS U 00BICHEHHUS HHPOPMAIINH:

-HeNpaBUJIbHAS OIICHKA MPEJIOKEHHON CUTYalluH;

-OTCYTCTBHE TEOPETHIECKOTO 0OOCHOBAHUS BBHITIOJTHEHUS 3a/1aHUH.






