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PaGouas nporpamma cocrasiena Ha ocHose ®I'OC BO - GakanaBpuar o HanpaBlIeHHIO
noxrorosku 18.03.01 Xumudeckas TexHonorus (npukas Muno6prayku Poccun ot 07.08.2020 .
Ne 922)

PaGouas mporpaMma paccMOTpeHa H 0100peHa Ha 3acel adenpel Merannypriu u
XHMHYECKHX TeXHOJIOTHIA
17.01.2022, npotokon Ne 4
3as. kadenpoii A.C. XapyeHko

Pa6ouas nporpamma ofoGpena Meromyeckoii komuccueir UMMuM
15.02.2022 r. mpotokoin Ne 6
[Ipencenarens A.C. CaBuHOB
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npodeccop kapenpel MuXT, n-p TexH. Hayk | — _ B.H.IleryxoB

PeneH3eHT: %/

3aB. kapenpoit 'M/IuOIIH, xana. TeXH. HayK W.A.I'puun
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JIner akryaauszanuun padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu kadeapsl MeTauryprui i XUMHUYECKHX TEXHOIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.C. iapqemco

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzanuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMHUYEeCKHX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2025 - 2026
yu4eOHOM ToJy Ha 3acefaHuu Kadeapbl MeTauTypriui i XUMHYEeCKHX TEXHOJIOTHUH

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

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

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqoopena st peamsanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOEHUSI T CHMILTHHBI (MOLYJIs1)

HenssMu ocBoeHust AUCUMIUIUHBL «TeopeTuyeckrue OCHOBBI XMMHYECKOW TEXHOJOTUHU
TOIUTMBA M YTJIEPOJHBIX MAaTEpPUAJIOB» SIBIACTCS IMOJIyYEHUE CTYICHTAaMU 3HAHUH O CYITHOCTH
MPOIIECCOB TPEBpAICHUsS TOPIOYUX HCKOMAEMBbIX IMPH HX I[OATOTOBKE U MepepadoTKe;
dbopMHpOBaHHE MPAKTUYECKUX YMEHHH W HABBIKOB MCIIOJb30BaHUS OCHOBHBIX TEOPETHUYECKHX
3aKOHOMEPHOCTE  TMpH  BBINOJHEHUUM  TEXHO-XMMHYECKHUX  pacyeToB,  IPOBEACHUU
AKCTIEPUMEHTAIBHBIX UCCIIEAOBAaHUH, B TPOU3BOACTBEHHO-TEXHOJIOTHICCKOMN IEATEILHOCTH.

2 MecTo TMCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPorpaMmMsbl

Jucuunnuza TeopeTnyeckre OCHOBbI XUMUYECKOM TEXHOJIOTMH TOILIMBA U YTIIEPOIHBIX
MaTepHaJoB BXOJUT B YacCTh y4eOHOTO IUIaHa (OPMHUPYEMYIO yYaCTHUKAMHU 00pa30BaTEeIbHBIX
OTHONICHU 00pa30BaTEIHLHON MPOTPaAMMBI.

Jns  wu3ydeHUs  JUCUUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3YJIbTaTe U3yUEHUS TUCIUILINH/ TPAKTUK:

AHanutruyeckas XuMus 1 GU3NKO-XUMHUYECKUE METO/IbI aHAIH3a

OO01mas xuMuYeckasi TeXHOJIOTUs

TexHuueckas TepMOJUHAMUKA U TEMIJIOTEXHUKA

3HaHusA (YMEHHUs, BIaJ€HMs), OJIYYEHHbIE NIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUCHUS TUCIUTLTINH/TIPAKTHK:

W3Bneuenue u nepepadoTka XUMUYECKUX IPOJYKTOB KOKCOBaHUS

KokcoBanue yriei

[IpoekTHas AeATETLHOCTD

TexHosiorus yriiepoJHbeIX MaTepraioB

OCHOBBI TEXHUYECKOTO TBOPYECTBA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThI 00y4eHu st

B pe3ynbrare ocBoeHuUs AUCHUILIUHBI (MOayis) «TeopeTnueckue OCHOBBI XUMHUYECKOM
TEXHOJIOTUM TOIUIMBA M YIJIEPOJHBIX MAaTepHANIOBY» OOYdYaIONIMCA JIOJDKEH 00J1a1aTh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

KOI[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHA KOMIICTCHIIMH

[NIK-2 CriocoGeH oCyIIeCTBISATh KOHTPOJb CHIPbS, MAaTePHAIOB M TEKYIIUX OTKJIOHEHWH OT
3aJJaHHbIX MapaMeTpoB JUId OoOecreyeHHs KayecTBa KOKCOXMMMUYECKOW MPOIYKIMHM B XOJAE €€
IIPOM3BOJICTBA

[K-2.1 Ocy1iecTBiIeT KOHTPOJIb ChIpbs M MaTepUaioB JJsl 00ecledeHns KauyecTBa
KOKCOXMMMUYECKOHN MPOAYKIIMH B XOJI€ €€ IPOU3BOACTBA




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO01mast TpyTI0eMKOCTh AUCIUTIINHBI COCTaBIIsIeT 5 3aueTHbIX enuHuI 180 akas. yacoB, B TOM YuCIIe:

— KoHTakTHas padorta — 10,9 akaz. yacos:

— aynuTopHas — 8 akaJl. 4acos;

— BHeayuTopHas — 2,9 akaJl. 4acos;

— caMmocrosiTenbHas pabora — 160,4 akan. 4acos;

— B hopMe npakTuyeckoit moarorosku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

d)opMa aTTCCTalllH - OK3aMCH

AynutopHas 3 =
KOHTaKTHas pabora E 3 dopma TeKyIIero
=
B aKaJ. yacax o Bun KOHTPOJIS
Pasnen/ Tema 2 ( A ) S . p Kon
> 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JACITATUTAHBL 7 [ ., | xoMnereHIUH
Q & paboThI TIPOMEKYTOYHOMH
na6. | mpakr. | €8
Jlex. . 1 28 aTTecTallHH
3aH. 3aH. | O &
1. Paznen 1. Bsenenue.
Knaccudukanus u 3amacsl TOIIMBA
ITogroroBka k
1.1 Teorpaduss HPHUPOTHBIX
sHeproHocuteneir B Poccun MPAKTHICCKOMY
P 1 3 0,5 10 3aHATHIO, CobecenoBanne IIK-2.1
TorumBo u ero
co0eceI0BaHuIo,
K1accu(UKaLus.
KOJUIOKBHYMY
HWroro no pazneny 0,5 10
2. Pasgen 2. Teepmeie roproune
uckomnaemsie (TTH)
CaMmocrosTensHoe
2.1 OO6mast XapakTepUCTHKA HBVaeHIE VIe6HOI
TTU. XapakTepucTuka qu Hayl?:oﬁ CobecenoBanue,
HCXOIHOTO  OPTaHHYECKOTrO 3aImuTa
A P 3 0,5 16 JUTEPATYPHI. " [K-2.1
Marepuania u ero 7Tab0paTOPHBIX
IloaroroBka k
MpeBpallleHie B Mpolecce pabot
cobeceI0BaHuIo,
obpazoBanus TTU.
KOJUIOKBUYMY.
HWroro no pazaeny 0,5 16
3. Pazgen 3. MakpomornekynspHas
CTPYKTypa yIJis
CaMocrosTensHoe
3.1 OO6mast XapakTepHUCTHKA o
N n3ydeHune yaeOHon
OypbIX  yrued, KaMEHHbIX o CobecenoBanue,
Ter AHTPAIMTOB 1 HayHHon 3amuTa
yrJIeH, 2l 3 1 20 JIUTEPATYPHI. IK-2.1
Metamopduzm yrIIeH, nabopaTopHBIX
IToaroroBka k
(akTOphl,  BIMAIOIIME  Ha pabor
coOeceI0BaHuIo,
HETo.
KOJUJIOKBUYMY
Hroro no pazaeny 1 20
4. Paznen 4. Xapakrepuctuka TTU
10 COCTaBy W TEXHOJOTUUECKUM
XapaKTePUCTHKAM




CamocrosrenbHoe
u3ydyeHue yueOHoU

4.1 IMerporpaduyeckuii .
porpad N 1 HAy49HOH
coctan yraet. murepartypst.Iloar 3amuTa
Xapakrepuctuka TI'M mo PaTypEL
AHHBIM TeXHIIECKOTO OTOBKA K 3aIINTe 71a00paTOPHBIX
A 3 0,5 | 1/0,11 20 1ab0PaTOPHBIX paboT, Aok I1K-2.1
aHanm3a.  XapaKTepUCTHKA .
pabor, MTOJITOTOBJICHHOM
U mo JTAaHHBIM
KOJUIOKBUYMY. Tembl pedepara
3JIEMEHTHOTO cocTaBa.
. [Moaroroska
I'pynmoBsoii coctas TT'U.
pedepata
(pe3eHTaIN)
HWroro no pazneny 0,5 | 1/0,11 20
5. Pazgen 5. IloaroroBka TI'U x
nepepadoTke. O6orarieHue
CaMocCTosTebHOE
U3yucHHe y4eOHOMH
U Hay4HOH
5.1  O6oramenne  TI'U. JUTEPATYPBHI.
3amura
Tloka3zaTenb  06OraTHMOCTH. IoaroToBka K
TpuaTETIB 3amuTe A1a00paTopHLIX
3 0,5 0,5 15 paboT, noknas IIK-2.1
TPaBUTAIIOHHHOTO u 1ab0PaTOPHBIX .
MOATOTOBICHHON
(hII0TAIMOHHOTO pabor,
TeMbl pedepara.
o0orarieHus. KOJUIOKBUYMY.
[Hoaroroska
pedepara
(npe3eHTaK)
HWroro no pazneny 0,5 0,5 15
6. Pazmen 6. Du3HKO-XHUMHYECKUE
OCHOBBI  Pa3JeJICHUs]  TOPIOYHMX
HACKOMAaeMbIX W TPOAYKTOB HX
nepepadoTKu
CaMmocrosTensHoe
M3y4eHHEe yueOHOH
U Hay4yHOH
JIATE .
PATYPEI 3amura
6.1 dusnueckre u IloaroroBka k
(bU3HKO-XUMIYECKUE 3aIuTe Aa00paTOpHEIX
3 0,5 10,5/0,5U 25 pabot, noknan IK-2.1
(xOMOMHUPOBAHHbBIE) METOJbI 71a00PaTOPHBIX N
MIOJrOTOBJICHHON
HCCIIeJOBAHUSL. pabor,
TeMbl pedepara
KOJUJIOKBUYMY.
[ToaroroBka
pedepara
(TIpe3eHTanum).
HWroro no pazngeny 0,5 10,5/0,5U 25
7. Paznen 7. Metoapl nepepaboTKu
TI'H.
7.1 Tepmuueckas
JIECTPYKLIHSL. IpoxykTsl
HEPBUYHOTO M BTOPUYHOTO| 3 0,5 [0,5/0,51 19,4 MK-2.1
MTUPOJIH3a u ux
XapaKTEePUCTHKA.
HWroro no pazneny 0,5 10,5/0,5U 19,4

8. Pasmen 8. Teoperuueckue
OCHOBBI MIPOMBIIIIEHHOTO
MpOU3BOACTBA KaMCEHHOYT'OJIBHOTO
KOKCa




CamocrosrenbHoe
u3ydeHue yueOHoU

1 HAYIHOH
8.1 Craaus .
JIUTEPATyPBHI.
MPEAIUIACTUYECKOTO Harpesa. 3amuTa
IToaroroBka k
Cranus IUIACTHYECKOTO SalITe 71a00paTOPHBIX
COCTOSIHUSI. Cranus 0,5 [0,5/0,51 15 LLI pabor, moKma IK-2.1
1a00PaTOPHBIX .
00pa3oBaHus MIOJTYKOKCA. pabor IIOJTOTOBIEHHON
Cranus MpEeBpAICHUS ’ TeMbl pedepara.
A peBpalll KOJUIOKBUYMY. pedep
MOJTYKOKCa B KOKC.
[Moaroroska
pedepara
(npe3eHTaIMHN).
Hroro mo pasaeny 0,5 10,5/0,51 15
9. Pasmen 9. Tasudukauus,
THAPOTEHU3ALHS u apyrue
crnocoOsb! nepepadbotku TI'Y
CamocTosaTenpHOe
u3ydeHue yueOHon
9.1 JlecTpyKTHBHAs U Hay4yHOU
TAAPOTCHU3AIHS r JIUTEPATYPBI.
ap I ¢ Aan patyp Samura
TBepAbIX  TorummB.  llens, IToaroroBka K
CIOCOOBI TeopeTnueckue 3alIUTe 1a60paTopHLIX
’ 05 20 pabot, nokmnan [K-2.1
OCHOBEI Ar. Brmsaue 71ab0PaTOPHBIX .
IIOJTOTOBJIEHHON
TUAPOTCHU3AIHN Ha pabor,
TeMbl pedepara.
CIIEKaeMOCTb OypBIX u KOJUIOKBHYMY.
KaMEHHBIX yTJIEH. [Toaroroska
pedepara
(Tpe3eHTanumn)
HWroro no pazneny 0,5 20
Hrtoro 3a cemectp 4 | 4/1,61 160,4 9K3aMeH
Hroro no aucrumninuae 4 4/1,61 160,4 SK3aMeH




5 O0pa3oBarejibHbIE TEXHOJIOTHH

B mpomecce npenomaBaHus IUCHMIUIMHBI «TeopeTHdeckre OCHOBBI XUMHYECKOH
TEXHOJIOTMM TOIUIMBA M  YIJIEPOJHBIX MAaTepUajoB» MPUMEHSAIOTCS TpPaJULMUOHHAA U
MOIYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlekuuu TpoxomAT Kak B ¢opme JeKuuu-uHpopmanmu, Tak U B (opme
JEKIUHU-BU3yaIn3anuy. JIeKuuu MmpoBOASTCS C HMCIOJIB30BAHUEM HMHTEPAKTHMBHOTO METO/aA —
«00y4eHHe Ha OCHOBE ONBITa» JIA CO3/JaHUS AHAIOTHA MEXKIYy W3y4acMbIMHU SIBICHUSIMH W
3HAKOMBIMH CTYJICHTaM >KM3HEHHBIMU CUTYAIIUsSIMH U 0oJiee rIIyOOKOTO YCBaUBaHUS M3y4aeMbIX
BOIpocOB. B pamkax yueOHOro Kypca HpeqycMOTpEeHa BCTpedya Ha OJHOM W3 JEKUUi co
CIIELIMATTMCTOM TEXHOJIOTHYECKOM IPyMIbl KOKCOXUMHUYECKOTo npousBoacTa [TAO «MMK» nis
MoJTy4eHusl MHQOPMAIIUY MPUKIIAJHOTO XapaKTepa ¥ 3HAKOMCTBA C TIEPEIOBBIMU TEXHOJIOTUSIMU
1 METOJIaMU TPy/a.

JICKITMOHHBIN MaTepuay 3aKperuisieTcss B XOJe JIa0OpaTOPHBIX pPadOT, HAa KOTOPBIX
BBITIOJIHSIFOTCSI TPYIIIOBBIC WJIM WHIUBUyaJIbHBIC 33aJIaHUs 110 TIPOUIEHHON Teme. BrimonHeHue
71a60paTOPHBIX PadOT MPOBOJIUTCS C JIEMEHTAMU UCCIEAOBaHUS U BHEAPEHUEM HHHOBAIIMOHHON
TEXHOJIOTHH KOJUJIEKTHBHOTO B3anmMooOyueHus. (s popMupoBaHUs CHCTEMHOT'O TBOPYECKOTO
TEXHUYECKOTO MBIIUICHUSI U CIIOCOOHOCTH T'€HEPUPOBATH HECTAHAAPTHBICE TEXHUUECKUE HUICH
IpU PElICHUU TBOPUECKUX MPOU3BOJACTBEHHBIX 3aAau). KOHTEKCTHBIM MeTOJ OO0y4YeHHs MpHU
MIPOBEJICHUH JIA0OPATOPHBIX 3aHITHH MMO3BOJSET YCBOUTH MaTEpHall MyTEM BBISIBICHUS CBSI3EH
MEXJy KOHKPETHbIM 3HAaHMEeM U ero mnpumeHeHueMm. [Ipu 3ammre nabopaTopHbIX padboT
MPOBOJIUTCA y4yeOHasi JUCKyCCHsl, KaK METOJ WHTEPAKTUBHOTO OOYYEHUSs, IO3BOJIAIOIIAS
00MEeHUBATHCS B3IJIAIaMU CTY/IEHTaM 10 KOHKPETHOM mpodieme.

JlaHHBIN METO UCTIOIB3YETCS U JIJISl PEIICHMS 33]]a4 UCCIIEI0BATEIhCKOIO XapaKkTepa Ha
pakTUYecKuX 3aHATHsIX. CTyeHTaM BBIJAIOTCS 3aJaHUs 3aKpEIUIIOIINE 3HAHUS, IT0JTyYEHHbIE
Ha JICKIUSAX U MOJICTTUPYIOIINE TEXHOJIOTUUECKHE MPOIIECCH Ha MPOU3BOJICTBE. BhICOKas cTeneHb
CaMOCTOSITEIbHOCTH WX BBIMOJTHEHUS CTYIACHTAMH CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO
MBIIUICHUS. U 00JIee TIIyOOKOMY OCBOCHHIO TEOPETHYECCKHX MOJIOKCHUH M HUX MPAKTUYCCKOTO
ucnonbs3oBanus. [1o pesynbpraramM, mogydeHHBIM NPU PELICHUH 3324, TPOUCXOAUT IUCKYCCHUS U
dbopmyupyeTcs BEIBOA 00 ONTUMAIBHOM PEXUME MPOBEACHUS TEXHOIOTHYECKOTo mporecca. Ha
MPAKTUYECKHUX 3aHATHSAX MPUMEHSIOTCS TaKXKe CIeAYIOIINE BUIbl MHTEPAKTUBHOTO OOY4YEHHUS:
KOHTEKCTHOE€  OOyueHue, MEeXIUCIUIUIMHAPHOEe  O0O0y4yeHue, OHBpPUCTHYECKas  Oecena,
MO3BOJIAIONINE HAXOJAUTh OTBET HA MPOOJIEMY, WCIONB3ys 3HAHHS TMOJy4YeHHBbIE W Ha JPYTUX
JHUCIHIIINHAX.

CaMmocTtosiTenbHasi paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITENbHOMN
Mpo-pabOTKE TeM B MPOIIECCE BBIMOJHEHHUS KYpPCOBOTO IMPOEKTA, B IMPOIECCE MOJATOTOBKH K
1a060paTOPHBIM, TPAKTHUECKUM pabOTaM 1 IPOMEKYTOUHOU aTTeCTallUH.

6 YueOHO-MeTOIMUECKOE 00ecTeyeHHe CAMOCTOSITeJIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 IPOBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHb! B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 0O0ecTedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Heseapos, A.B. Xumusi npupoJHbIX SHEPrOHOCUTENEH [DeKTpoH.pecype]: yueOHoe
nocobue / A.B. Hesenpos, E.B. BacunbeBa, A.B. TTanun. — Kemeposo : Ky3['TY umenu T.D.
lopbayeBa, 2019. — 165 c. — ISBN 978-5-00137-054-3. — Tekcr : anmekTpoHHBIA //
DIIEeKTPOHHO-OMOIMOTEUHAS cucreMa «Jlaab)» : [caiT]. — URL:
https://e.lanbook.com/book/122219 — Pexxum aocTyna: ajisi aBTOPHU3. MOJIb30BATEIICH.



https://e.lanbook.com/book/122219

2. Psioos B. JI. Xumus vedtu u raza[daektpon.pecypc]: Yueonoe mocodue / B.J[. Psi6oB. - 2-€ u3.,
ucp. u jgom. - M.: Ul ®OPYM: HUI[ MHOPA-M, 2014. - 336 c.: 60x90 1/16. - (Bsicuiee
oOpaszoBaHue). OIEeKTpOHHO-OuOIMoTeuHas cucrtemMa <<MH®.-M>> — Pexum goctymna
http://znanium.com/bookread2.php?book=423151 - ISBN 978-5-8199-0567-8

0) lonoJiHMTEILHASA JIATEpaTypa:

1. TlyukoB JI.A. YriesHeprerndyeckuii KOMILICKC Oymyiiero. [DnekTponnsiii pecype] / JLA.
[TyuxoB, b.M. BopoObeB, FO.®. BacroukoB. — DnekTpoH. nan. — M. : ['opnas kuura, 2007. — 245 c.
— Pexxum noctyna: http://e.lanbook.com/book/3222 — 3ari1. ¢ skpana.

2. Koznosckuit E.A. MuHepanbHO-ChIpheBast 0a3a yroJibHOW IMPOMBIIIUICHHOCTH. B 2-X Tomax.
T.1. [DnexTpoHHbId pecypc] — DnekTpoH. naH. — M. : I'opnas kaura, 1999. — 648 c. — Pexum
nocryma: http://e.lanbook.com/book/3214 — 3aru. ¢ skpaHna.

3. Edpemor I'. . MonenupoBaHue XUMHUKO-TEXHOJOTHUYECKUX TPOIECCOB [DICKTPOHHBIH
pe-cypc] : yueonuk / I'. Y. Eppemos. — M. : UHD®PA-M, 2018. — 255 c. + Jlom. MmaTepuais — Pexum
nocryma: http://znanium.com/bookread?2.php?book=942787 — 3aru. ¢ skpaHna.

4. Teopernyeckue OCHOBbI XMMMKO-TEXHOJIOIMUECKHUX IPOLECCOB [DNEKTPOHHBIN pecypc] :
yueoHoe mocobue / A. H. Cmupros, C. A. Kpsutosa, B. . Ceicoes ; MI'TY. - Maraurto-ropck : MI'TVY,
2018. - 1 DJIEKTPOH. OIIT. TIICK (CD-ROM). - Pexum JIOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3
515.pdf&view=true. - MakpooOnekT. - ISBN 978-5-9967-1095-9.

B) MeToan4eckue yKazaHusi:

1. TeopeTndeckre OCHOBBI XUMHUYECKOW TexHOIOTHU [ Tekcer]: yued. mocodue /A.H. CMupHOB,
C.A. KppuioBa, B.1. CeicoeB. Maruuroropck: M3a-so Maruuroropck. roc. TexH. yH-ta um. [.H.
Hocosa, 2018. 61 ¢. 10 .

2. IleryxoB B.H., Bomomyk T.I'. Ilnactomerpuueckuif MeTOZ ONpEAETICHHUS CIEKAeMOCTH
yrieid. Meronnueckue yka3zaHus 10 JUCHUIUIMHE «TeopeTnyeckne OCHOBbI XUMHUYECKONW TEXHOJIOTHH
TOIUINBA U YIJIEPOAHBIX MaTepuanaos» - Maruuroropck: M31-B0 MarHUTOropck. roc. TEXH. yH-Ta UM.
I''"1.Hocosa, 2014 -10c

3. IleryxoB B. H. Metoabl ucnbiTaHus CIEKaOLEH U KOKCYIOLEH CIOCOOHOCTH KaMEHHBIX
yriieil U mmxThl [ DNeKTpoHHbIH pecype] : yueoHoe nocodue / B. H. Tleryxos, T. I'. Bonomyk ; MI'TYV. -
Maruutoropck @ MI'TY, 2014. - 1 osnekrpon. ont. guck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.
pdf&view=true. - MakpooOBEKT.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammHoe obecnieueHue

Haunmenosanue 10 Ne norosopa Cpoxk JIeHCTBYSI JIUIICH3UH
721p ¢B000IHO pacupocTpansemoe I1O 06eccpoyHO
FAR Manager cB00OOHO pacrpocTtpansemoe [10 OECCPOUHO
Bpayszep Yandex cB0OOHO pacrnpocTpansemoe [10 0OECCPOUHO

IIpodeccnonanbuble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI
| HazBanue xypca Cchlika |



http://znanium.com/bookread2.php?book=423151
http://e.lanbook.com/book/3222
http://e.lanbook.com/book/3214
http://znanium.com/bookread2.php?book=942787
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
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.pdf&view=true

Hamuonanbuasa
undopmanuronno-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii ”HASKC HAYYHOT'O IUTHUPOBAHHS
IMouckoBast cucrema Axagemuss Google
(Google Scholar)
denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
yapexaenne  «Denepansupiii  macturyt|URL: http://wwwl.fips.ru/
MTPOMBIIIIICHHOW COOCTBEHHOCTH
DneKkTpoHHBIE pecypchl ouOmmoreku MITY
uMm. ['.11. HocoBa

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

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

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

MarepuaabHO-TEXHHUECKOE 00ecIieueHre JUCIUTUINHBI BKITIOUACT:

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

- TEXHHYECKUMHU CpEICTBAMH OOyuYeHHs, CIyXallUMH JJIsl TpeICTaBICHHUs y4eOHOM
uHpopMauuu OOJBIION ayAMTOPUHU: MYJbTUMEIUHHBIMM CpPEICTBA XpAaHEHUs, NepeAayd u
npecTaBiIeHus yaeOHOH nH(popManuu;

- CIELMAIN3UPOBAHHON MEOEIbIO.

2. YueOHas ayauTopusl JUIsl TPOBEACHUS JIabOpaTOpHBIX 3aHATHH «JlabopaTopus 1o
XMMHUYECKON TEXHOJIOTUH TOIUIMBA» OCHAIIlEHA J1a00paTOPHBIM 000PYA0BaHUEM:

- 1abopaTopHOE 00OPYyTOBAHUE:!

-My(enbHbIe MKa(bI;

- QHAJIMTHUYECKHE BECHI;

- IUIUTKY JIEKTPUUYECKUE;

- XUMHYECKHE PEaKTUBBI, XUMUYECKasi IOCY/a, BOASHBIE OaHU, TEPMOMETPHI U T.JI.

- KOJIOOHArpeBaTey JIEKTPUIECKHUE, XOJIO0AUIbHUKHI, TEPMOMETPBI,

- mpubopsl XKykoBa,

- CyIIWIbHBIN mKad,

- Habop apeoMeTpOB,

- 0ropetku KoTBuHKeN,

- TATPAMETPUUYECKHIE YCTAaHOBKH,

- YCTaHOBKH JUJIsl Pa3TOHKH CMOJIBI M CBIPOTO O€H3071a.

- CHIeaIn3UPOBAaHHON MeOebIo.

3. YuebHasg ayauTopHsl JUIsl TPYNNOBBIX M HMHIUBUAYAJIbHBIX KOHCYJBTAllMH, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallM! OCHAIICHA!

- KOMIIbIOTepHOU TexHukol ¢ nakerom MS Office, ¢ monkirouenuem k cetn «MHTEpHET» U €
JOCTYTIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CTIeLUAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIIEHO:

- KOMIIbIOTepHOU TexHukoi ¢ makerom MS Office, ¢ monkirouenuem k cetn «MHTEpHET» U €
JOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIELUAIN3UPOBAHHON MEOETIBIO.

5. [lomenienue 11 XxpaHeHHs ¥ IPOPUIAKTHUECKOT0 00CITy>)KUBaHHsI yueOHOTo 000py10BaHuUs
OCHAIIIEHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeHUs y4eOHOTro 000pyI0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTro 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAIINY 1 MaTEPUAIOB.
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Ipuioxenne 1

6 YueOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

Bonpocwl k koanokeuymy no pazoenam 1- 3

1.

sw

N O

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

TormBo u ero kinaccupukanus. 3HaYSHHE TOPIOYMX HCKOMAEMbIX M YIIIEPOJHBIX MAaTepPHAiOB B
JHEPreTHKEe, XUMUYECKON U APYTUX OTPACIAX MPOMBILIICHHOCTH

['eorpadus nmpuponHbix 3Hepronocureneid B Poccun. PasBemaHHble M HCIONB3yeMble 3amachl
HCKOIIaeMbIX yriei B Poccum.

Bo3MOXHOCTH 1 ITEPCIIEKTUBBI XUMUYECKOH 1epepaboTKH TBEPIbIX TOPIOYUX UCKOMIAEMBIX
Ncrounnku ob6pazoBanus TT'U. Obmas cucremaruka TT'U. Tlonsarue o rymuTax, canporeauTax,
JTUNTOOMOIUTAX

OO011me cBeieHUs 00 YrOJIbHBIX MECTOPOXKAECHUAX

XapakTepucTUKa UCXOJHOI0 OPraHM4eCKOro MaTepualla, ero rpynioBOi U JIEMEHTHBIN COCTAB
[Tpoucxoxxaenue yriaeu, cTaauu yriaieoopa3oBaHHUs.

I[lepBas ¢a3za yrneobpazoBanus -rymupuxanus. [Ipoueccs Tinenns, neperuuBanms, oTopheHus u
THUCHHUS

Topdsinas cragus. Buabl TopdoB, ycloBHs UX 00pa3oBaHMs, TPYIIOBOH COCTaB, CTENEHb
pa3IoXKEHU

VYronbHas cragus. Buasl yrieit, ycnoBus ux o0pa3oBaHusl.

OnementHbiii coctaB TI'W, comepkaHue Biaru, BBIXOJ JIETYYHX B 3aBUCUMOCTH OT CTEIIEHU
yriaepukauuu

OO0w1ast xapakTepucTHKa OypbIX yriaed, KaMEHHbIX yIJIed, aHTpaluTOB

Metamophusm yrieit, pakTopbl, BIUSIOMINE HA HETO

XapakTepuCTUKAa XMUMHMYECKOI'O 3JIEMEHTa: YIiepoA. AJUIOTpONHbIE (OpPMBbI yIriiepoaa, €ro
BAJICHTHBIE COCTOSTHUS B 3THX (pOpPMax, TUIIBI CBSI3€H, KPUCTAJUINYECKHUE PEIICTKH.

Crpoenne oprannueckos maccel TI'M. MunemispHele, MaKpOMOJIEKYJISIPDHBIE M IOJIMMEpHas
TUIIOTE3bl CTPOESHMSL.

3aKOHOMEPHOCTH CTPOEHUS sIepHOM M mnepudepryeckoil dYacTeil CTPYKTYpHBIX €IUHMIL
MaKpOMOJIEKYJI C U3MEHEHHEM CTaJuu MeTaMmopdusma.

Crpoenue snepHoii u mnepudepuitHOM uacTel CTPYKTYpPHBIX €IUHMII MaKpPOMOJIEKYJ
neTporpapuyecKux MUKpPOKOMIIOHEHTOB YIiiel (BUTPUHUTA, UHEPTUHUTA U JIMITUHUTA).
CoBpeMeHHbIE NPEICTABICHUS O MOJIEKYJISIPHOM CTPOEHUH opranndeckoi maccsl TT'H.

Mopenu cTpoeHHUs U UX HaAMOJIEKYJIIpHasl CTPYKTYpa.

[TeTporpadudeckuii cocTaB HCKOMAEMBIX yIieH

Manepansl, ux rpynnsl. XapakTepUCTHKA MalepalioB. JJMarHoCTMKa MalepaioB MO MOKa3aTellto
OTpaXKCHHUS

JIutoTHnBI M CTPOCHHE yIIIEH

Munepansnabie nnpuMecu TI'M, uX 0CHOBHBIE ITpEBpaLCHUS.

Bonpocwi k konnoxkeuymy no pasoeny 4

1.

JaiiTe onpeneneHue MOHATHIM: MapTHsi, 00beAUHEHHAs poba, ToueyHas mpooda, JabopaTropHas
npo0a, ananTrIeckas mpoba, pabodee COCTOSHHE TOTUTHBA, AHATTUTUIECKOE COCTOSTHUE TOTIIINBA,
CyX0€ COCTOsIHHE TOILIINBA, CyXoe 0e3301IbHOe cOCTOsIHUE TorTuBa. O003HaAYCHMSI.

Kakx mpoBoauTcsi mepecder pe3yabTaTOB aHalW3a TBEPAOTO TOIUIMBA IS PA3JHYHBIX €r0
COCTOSIHHMI?

ITokazarenu texamdeckoro anHanuza TI'U. Coxpepxkanue Binaru. OmnpenesieHue MacCOBOW JTOIH
Biaru. BrnusHue npuposl, ctagun MeTamMmopdusMa, nerporpaguueckoro cocraBa Ha BIAKHOCTh
TBEPAOIO TOILIMBA.

Conepxxanne MuHepanbHbIXx npumeceid B TI'W. IloBeneHne MuHEpalbHBIX KOMIIOHEHTOB IpHU
CXKUTAHUH ¥ TIPU TTUPOJIU3E.

JaiiTe onpeneneHue 30JIbHOCTH TOILTUBA, U HAMUIIIUTE POPMYJIBI IEpecueTa Ha CYXYI0 U pabouyro
Macchl TornBa. CyIHOCTh OMPeeIeHUs 30IbHOCTH.
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10.

11.

12.

13.
14.
15.
16.
17.
18.

19.
20.

21.

Conepxxanne cepHucThiX coequHennii B TT'U. CymHocts onpenenenus. Buapl cepbl v BIHsHUE
MX Ha KQUECTBECHHBIE IOKA3aTENM YT U KOKCA.

Uro Ha3bIBaeTCs JIETYYMMH BELIECTBAMU, M KaKUE€ COEIMHEHHS BXOIAT B HUX COCTaB?
Ornpezenienne BbIX0/1a JETYUYUX BEUIECTB.

Beixon geryunx BemectB w3 TI'WM. Bnusaue mnpuponbl, craaum wmeramopdusMa u
neTporpaduyeckoro CocTaBa TOIUIMBA HA BBIXOJ JICTYYHMX BEIIECTB M IMOKA3aTelH KadecTBa
npoaykuuu nupoausa TT'U.

Kakne w3 mpupOIHBIX IHEPreTUYECKUX TOIUIUB XapaKTEPU3YIOTCS HaWOOJBIINM BBIXOJIOM
JETY4YUX BEUIECTB U IIOYEMY?

[TpuBenuTe KIaccupUKALUIO HeJIeTy4dero octaTka. OT 4ero 3aBUCHUT BBIXOJ] U CBOMCTBA TBEPIBIX
HEJIETYYUX OCTAaTKOB?

Temota cropanusi ToruBa. Ee 3aBUCHMOCTh OT pa3iudHbIX (HAaKTOpOB. UTO MOHUMAIOT TOJ
YAEIBHOM TEIJIOTON Cropanus?

Bricias u HU31Ias TEIJI0Ta CropaHus ToruBa. Yem oObscHsETCS pa3inuure Mexay HuMu? B yem
3aKJIK0YACTCSl CYIIHOCTh METO/Ia ONPENeNICHUs TEIUIOThl cropanus TtoruinBa? Kakoil nmoka3aresnb
SHEPreTUYECKON IEHHOCTH TOIUIMBA MPUHATO UCIOJIb30BaTh IIPH pacyeTax pacxojia TOIuBa?
Kakune s1meMeHThl BXOAAT B cocTaB TBepAoro toruunBa? Kakue u3 HUX SBISIOTCS TOPHOYMMH U
HEroprouumu’?

Kakwue snemMeHThI SBIsitoTcs 0ajuiacToM U rmouemy?

Kaxue BuzbI cepbl BXOAT B COCTaB TOTUIMBA?

Yro BkIto4aet B ceds anemeHTHBIN aHanu3 TIM? ['ne ucnons3yroTcs JaHHbBIe 5TOro aHamu3a’?
Kakumu crnocobamMu MOXKHO OIpEAETUTh 3JIEMEHTHBIM cocTtaB TorumBa? Kak BbIpakaeTcs
3JIEMEHTHBIN cocTaB paboueil Macchl, aHATUTHYECKON MacChl, CyXOil Macchl, Cyxoil 6e3301bHOMI
(roproueit) Macchl, OpraHM4eCKON Macchl TOIJIMBA?

OneMeHTHbIN coctaB TI'U, 3aKk0OHOMEPHOCTH €ro U3MEHEHHUSI B 3aBUCUMOCTH OT IPUPO/IbI, CTAIUN
MeTamMoppu3Ma U NeTporpaduIeckoro cocTapa.

Bimsinue anementHoro cocrasa TI'M Ha TennoTy cropanus TOILIMBA.

I'pynnoBoit xmmuueckuit cocraB TI'M 1o 1maHHBIM HM3ydeHUs IPOAYKTOB OKCTPAKLUHU
MUHEpaIbHBIMHU peareHTaMu.

I'pynnoBoit xumudeckuit coctaB TI'M 1o ngaHHBIM HMCCIENOBAHMS IPOIYKTOB OSKCTPAKLIUU
OpraHWYECKUMH peareHTamHu.

Bonpocwt k konnoxeuymy no pazoenam 5-1

1.

10.

O6oramenne TI'M. [lokazarens oOoratumoctu. [IpuHIMOBI  IPaBUTAMOHHHOTO U
(bI0TaIMOHHOTO 00OTaIIEeHHS.

MeTtonpl pa3ieneHusl TOPIOYHMX MCKOMAEeMBIX U MPOAYKTOB HX NepepaboTKU: 3KCTpaKLUs,
MEPEeroHKa U PEKTU(DUKALINS.

MeTtonpl pa3feneHns TOPHYMX HCKOMAEMbIX W NPOAYKTOB HMX NepepaboTKu: aacopOuus,
abcopOurs, MeMOpaHHBIE METOIBI.

MeTtonbl pa3feneHusi roproYruX MCKOMAeMbIX U MPOAYKTOB UX MepepadOTKH: KpUCTAJLIU3aLus,
KOMILJIEKCOOOpa30BaHue.

Ouznyeckue 1 GU3NKO-XUMUUECKHE METO/IbI HCCIIEI0BAHUS TOPIOUYHUX UCKOMAEMbIX U MPOAYKTOB
uX nepepadoTku. VX cymHOCTb, 00J1aCTh IPUMEHEHHS

Tepmuueckas IeCTpyKUMs yried. 3aKOHOMEPHOCTH MPOLECCOB TEPMHUYECKOM AECTPYKIIHH.
Tepmuueckasi yCTOWYMBOCTD Kak (DYHKIIUS SHEPTUH CBSA3H.

[Mupornz OMY. OOmas cxema, »JTamnbl TepMuueckod aectpykuuu. Kraccudukanus
M0CJIEA0BATENBHO-IAPAUIEIbHBIX MPOLIECCOB TEPMUUYECKOMN NECTPYKLIUN KAMEHHOTO YIJIS.
3aKOHOMEPHOCTH pa3phiBa XUMHYECKUX cBsizer B OMY npu nuponnse.

OO0me 3aKOHOMEPHOCTH  pPa3pylIeHHs pa3iu4yHbIX cTpykTyp OMY mnpu  nmposnmse
(mapaduHOBBIC, HAPTEHOBBIC, APOMATUYECKHE, ATKHUIAPOMATHUYECKHE C KOPOTKON U JJTMHHOMN
LIENbI0, JUEHOBBIM CUHTE3).

Oco0OeHHOCTH TEPMHUYECKON NECTPYKLIUHU pa3IMuHbIX KJIaccoB YB mNpu HU3BKUX M BBICOKHUX
Temrneparypax. Paasl crabuibsHOCTH YB 1pH paBHOM 4yHCIie aTOMOB YITIEpoa B MOJIEKYJI€.
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11.
12.

13.

14.
15.

16.
17.

18.

Peakuuu nmapora3oBbIX MPOIYKTOB ¢ 00Pa30BaBIIMMCS MOTYKOKCOM -KOKCOM.

Kunerndeckue uccienoBaHusi mporecca nuponusa yriied. lLlenb u 3amauM KMHETHYECKOIO
HCCIIEI0BAHMS.

Mertoas! Tepmuueckoro ananuza: Jlepusarorpadus. lepuarorpaduueckue xkpusbie: TI', AT,
ATA, T. OcHoBHbIE ITEpUOJIBI TEPMOXUMHUYECKUX npeBpanieHuii TTU.

Kunerndeckas cxema 1 KHHETHYECKAs MOJIEIb IIUPOJIN3a KAMEHHOIO YIS

TemnepaTypHble UHTEpBaIbl MUPOIN3a KAMEHHOTO yris. KpaTkas xapakTepucTuKa MpoueccoB U
IIPOJAYKTOB IUPOJIH3A.

O6mas cxema nuponu3a kamerHoro yriisg (H.C. I'pssnoBa). Ee kpaTkast xapakTepucTuka.
[TprMepHBIii BBIXO MPOYKTOB MUPOIN3a KAMEHHOT'O YIJIs IIPU MTOJIYKOKCOBAaHUHU Y KOKCOBAHUU.
Uem on onpenensiercs?

[Tpoananusupyiite xapakrep Bbixoga CO, CHa, H2 mpu nuposnse yris B MuHTEpBajie TEMIEpaTyp
100-900 OC.

Bonpocul k konnoxeuymy no pazoenam 8-9

1.

no

o

~

9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

XapakTepucThKa MPEAIsIacTUYecKoro  HarpeBa. [Ipomecchl, mnOpoTEeKalmMe B 3TOM
TEMIIEpaTypHOM MHTEpBAJeE.

Cranust macTuyeckoro coctosiHusi. OCOOEHHOCTH Tepexo/ia yriisl B INTACTHYECKOE COCTOSTHUE.
IIponecch,  mporekatomme B OMY B IJIacTUYECKOM  COCTOSIHMU.  Peakuuu
TUAPUPOBAHUS-IETUAPUPOBAHUS.

Oco0eHHOCTH TTpOLIeccOoB KUAK0Ga3HOM U TBepA0(ha3HON OTUKOHICHCAIUY.

[TokazaTenn KadecTBa IUIACTHYECKOM Macchl (KOJWUYECTBO, BSI3KOCTh, MPOJOKUTEIBHOCTD
npeObIBaHMs YIS B IJIACTUYECKOM COCTOSIHUU, KOJMYECTBO 30H IJIACTHYECKOT0 KOHTAKTa MEXKIY
3epHaMU YIJis).

@DakTophl, OMpENENAIIINe CBOICTBA IJIACTHYECKOW Macchl (YpOoBeHb MeTaMopdus3ma yrie,
neTporpaduIecKuil CoCTaB, TEMIIEPATYPHBIE HHTEPBAIbl IUIACTUYHOCTH, CKOPOCTh HArpena,
pa3Mep YroilbHBIX 3€peH, [J00aBKHM CMOJHUYTHIX BBICOKOMOJEKYISPHBIX OPTraHUYECKHX
COCIMHEHUH U JIp.).

Craaust oOpa3oBanHus MONTyKOKca. [IOHATHS O ClIeKaeMOCTH ¥ KOKCYEMOCTH yTJIsl.

®DakTOphI, OMPEACIAIONINE CIHEKAEMOCTh YIUISI (XapaKTepUCTUKA YIS, KPYMHOCTh YTOJBHBIX
3epeH, CKOpOCTh HarpeBa, VYIUIOTHEHHE YTOJbHOW 3arpy3kKd, MHHEpallbHble J100aBKH,
OpraHuyecKue 100aBKH).

MeTtoabl onpeiesieHus: CIEKaeMOCTH KaMeHHOTo yris. [lokazarenu criekaeMoCTH.
XapakTepucTrKa MIACTUYECKUX CBOMCTB yriisi o Merony CamokHukoBa. [limacromerpudeckas
KpuBasi. Buipl 1acToMeTpUUECKOU KPUBOM.

Ilepexon mosrykokca B KOKC. MexaHu3M npouecca.

BnusHue ycaaky noiaykokca-KOKca Ha MOKa3aTelu ero KPymHOCTH.

IIpouHOCTB KOKCA. BaBI IPOYHOCTH.

JpobumocTs 1 uctupaeMocTh Kokca. [Tokazarenu.

Mertonbl onpeaeneHuss KOKCyeMOCTH KAaMEHHOTO YTJIA.

HectpyktuBHas ruaporennsanus (') TBepasix Torus. Llens, cmocoOsl.

Teopetnueckue ocHOBBI 1.

Cripbe, ucnonszyemoe i I

®akTopsl, BiUstomue Ha npouecc I

Brnusinue ruiporeHu3ay Ha ClieKaeMoCTh OypBIX M KAMEHHBIX YTIieh

IIpumepsI pacyeTHBIX 3aJaHMI:

1. OnpeeuTh TEIIOTBOPHYIO CIIOCOOHOCTH (Q),) YIJIs, SIEMEHTHBIH COCTAB KOTOPOTO CIIE YOI

DJIeMEeHT C H S N O W A
Coneprxanue, Macc.% 37,2 26 [06 04 [12 J40 7,2
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Pemenwue. [TogcraBuM npuBeIeHHBIE B Ta0NIHIle JaHHBIE B GopMyny MeHeneena:

Qn = 0,339[C] + 1,025[H] + 0,1085[S] — 0,1085[0] =
0,339-37,2 + 1,025 - 2,6 + 0,1085 - 0,6 — 0,1085 - 0,12 = 13,0 Ml /xr.

Otger: 13 M]JIx/kr.

2. OnpenenuTh TEIJIOTY CrOPaHUs CMECH Ta30B cocTara, 00.%: Ho-87; CH4-2,5; C2H2-0,5; CO2-10.
Pemrenne. Husmiyro Terioty cropanus 1M° cMecH ra3oB JaHHOTO COCTaBa PACCUMTAEM 110 (hopMyIIe

Qu(cm) = 0,108[H,] + 0,358[CH,] + 0,560[C,H,] =
0,108 - 87 + 0,358 - 2,5 + 0,560 - 0,5 = 10,571 MJIx/M3 .

Otger: 10,571 MJIx/kT.

3. Ilpu oborameHnu TpyIHOOOOTaTUMOIO YIJisi OBUIM MOJYYEeHbI: KOHLEHTpAT ¢ 30JbHOCThIO 10%,
MIPOMEKYTOUHBIN NMPOAYKT, coaepxamuii 30% MuHEpalbHbIX BEUIeCTB, IpH BbiXxoAe 4,5% 1 OTXO/bl
30JIbHOCTBIO 72%, BbIXOA UX cocTaBuid 25%. OnpenenuTs 30JIbHOCTb PSAJOBOIO YIJIs.

Pemenne. Haxonum nponeHTHbIN BBIXO (Ap.y.) KOHIIEHTpATA!

100 — 4,5 —25="70,5%.

301bHOCTH PSIIOBOTO YTJISl PaBHA:

Apy. =(10- 70,5 +30- 4,5 +72- 25) /100=26,4%

4. Tlpu ucnpiTaHUU HA OOOTATUMOCTD YIJIEH ABYX Pa3IMUHBIX MECTOPOXKIACHHUI METOJOM PAcCIOCHUS
PO0 B TSHKEIBIX JKUIKOCTSX TOTYYSHBI CIICTYIOIIHE PE3YIbTAThI IO BBIXOY:

npoba 1: MpoMekyTO4HBIX (pakimii ¢ mIoTHOCTEIO 1400—1800 kxr/aM® — 3,76%; GecmOpoaHBIX C
mwioTHOCTRIO < 1800 xr/um® — 84,9%:

npoba 2: mpoMexyTOuHBIX - 29,0%; 6eciopoaubix - 71,2%.

OrnpeaenuTh KaTeropuio 000raTUMOCTH 3TUX YTJICH.

Pemenue.

O6oratuMocTh paBHa

T =(yup Iy6n )-100, %,

I'JI€ Ynp — BBIXOJ] MPOMEXKYTOUHBIX (pakimid, Y — 1400—1800 kr/um3,
Yon — BBIXOJ1 OecriopoHoi Maccsl, ¥ < 1800 kr/am3.

Takum oOpazom:

1.(3,76/84,9)-100 = 4,43%, T. e. nerkas;

2.(29,0/71,2)-100 = 40,7%, T. e. oueHb TpyAHAS.

5. TINOTHOCTh HACKIMHOM MAcChl MHUXTH yMEHbIIHIACh ¢ 775 10 760 kr/uM® npu HewsMeHHOI Biare u
Jpyrux napamerpax ee kauecrsa. Kak m3aMeHHTCs pacxoi rasa Ha o0orpeB Oarapeu IUisl COXpPaHEHUs
TIOCTOSIHHBIM YPOBHS TOTOBHOCTH Kokca? IIpeskHee 3HaueHHe 06mero pacxoma rasa - 11220 um®/u.
Pemenne. KonnuecTBo kokcyemoii mUXTHI (KT) B iepBoM ciaydae 775:-Vk,Bo - ciydae 760-Vk (VK -
NOJIe3HBIN 00beM KaMepbl KOKCOBAHUS).

C yMeHblIeHHEM IJIOTHOCTH HACBIITHONW MacChl IIUXTHI  KOJIMYECTBO KOKCYEMOM HIMXThl YMEHBIIUIOCH
B 775-V/(760-Vk)=1,0197 pa3, cinenoBaTenbHO, pacXo/1 OTOMUTEIBHOTO I'a3a YMEHBIIUTCS BO CTOJIBKO
e pa3 U COCTaBUT:

11220:1,0197= 11003 am%/u.

6. IIpu o6orpeBe JOMEHHBIM Ta30M U3MEHEeHHe KoadduienTa u3osITka Bo3ayxa ¢ 1,3 Ha 1,5 npuseno k

YBEIHMUYEHHIO KOIMYecTBa MPOAYKTOB Toperus ¢ 1,85 1o 2 um° Ha 1 mM® rasa. TemmepaTypa mpoayKTOB
ropenns 300 °C, remnoemkocts - 1,47 xJlx/(aM3K). OnpeenuTs JOMOTHATENBHEIH YHOC Terna Ha |
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uM° raza. Ha cKoIbKO MPOIEHTOB YBENTHYHTCS PACXOJ TEMa Ha 000rpeB MPH TEMIOTe CTOPAHMS ra3a

4000 xJ]x/aM>.

Pemenue. JlonoaHUTENbHBIA YHOC TEIJIA CBSI3aH C MOBBIIICHHOW IUIOTHOCTHIO MPOIYKTOB CrOpaHHs
JIOMEHHOT'0 T'a3a 110 CPABHEHHIO C TIOTHOCTBIO MIPOIYKTOB CrOPaHKs KOKCOBEIM razoM. s 1 am° raza
OH COCTaBHT:

Quon= (2-1,85)1,47-300=65,5 xJIx.

Pacxop terna Ha o6orpes yBenuuutcs Ha (65,5/4000)100=1,64 %.

7. VI3BecTHO, 4TO yAENbHBIM pacxon Temiia Ha KokcoBaHue BiaxkHo# muxtel (W = 10%) cocraBnser
Qew = 2700 xJIx/kr. OnpeaenuTh yIeIbHbIH pacXo/] Teria Ha KOKCOBAaHUE CYXOM IIUXTHI G

Pemenue. Bocrionb3yemcs hopmyioit
100 —w w

Qg = qCHIW-i_ qwm;

Jow — YICTBHBIA pAacXo/l TEIIa Ha KOKCOBaHUE 1 KT CyXoi MUXThI, KJK/KT;

Qw— YACNBHBIN pacxo] Telia Ha UcnapeHue | Kr BOJbI U MeperpeB BOASHBIX mapos, kJ[k/kr. Eciu
MPUHATH SHTAIBIHIO | KT BoasHBIX mapoB npu 0° C 2490 kx/kr, a TeruioTy neperpesa C-t = 2,04 « 650
= 1320 x/lx/kr, To mpu K. 1. 1. meueir 75 %, qw=5070 k/[x/kr/ @akTHYeCKH Ta BEITUYNHA MOXKET
nJoxoauth 10 5800 kJx/Kr.

Beipazum Qew:

Gsx — 58w 2700 — 58 - 10
100—w 100 —10

Qo = 100 = 2356 xJIx/kr.

IIpumepHbIie TeMbl pedepaToB

1. Onenka BHIOB NPUPOAHBIX DHEPrOHOCUTENEH KAk CbIpbS Ui TEPMHUECKOW U
TEPMOXUMHUYECKOHN NepepadOTKH.

2. CoBpeMEHHOE COCTOSIHME€ M OCHOBHBIE TEHICHLHMU B Pa3BUTUM TEXHOJOTHUHM NEepepadOTKU
IIPUPOJHBIX SHEProHocuTese B Poccun u B mupe.

3. Teopernyeckoe U MPaKTUYECKOE 3HAUEHUE (PU3MUECKUX CBOMCTB KaK MPUPOAHBIX TOIUIUB, TaK U
TBEP/BIX MPOJIYKTOB UX TEPMUYECKON MepepabOTKH.

4. Tlopucrocts yriei. Knaccudukanus, xapakTepucTuka 1 METOAbI U3ydeHHsI Iop yriiei. MeToabl
WCCJIEI0BAHNS CYMMAapHON BHYTPEHHEN MOBEPXHOCTH YIJIEH.

5. OnTuueckue cBoiicTBa TBepAbIX TOIUMB. OTpakaTenbHass CHOCOOHOCTH IMETPOrpapuuecKux
MHTPENEHTOB U CTENIEHb MeTaMopdu3ma.

6. Xpomarorpadus Kak METOJ HCCIEIOBAHUS B YIIIEXUMUHU

7. Meronp! MK-ciekTpockonuu B UCCIEI0BAaHUU YIIIEH.

8. PactBOpeHme yriel Kak MeTOJ MO3HAHUS MX CTPYKTYpbl M KakK METOJ| MOJY4eHUS U3 YIJis
KUAKUX MTPOTYKTOB MPAKTUYECKOTO Ha3HAYEHUSI.

9. PactBOpeHue yriei B JOHOpax BOJOpOJAa M B MPUCYTCTBUM BOJOpoja. PeakunoHHas
CIIOCOOHOCTH YTJIsl, BBISIBJICHHAS NPU PACTBOPEHUH. YTIPaBICHHE PEAKIIMOHHOM CIIOCOOHOCTHIO
YTJIAL.

10. Husnras u BeIcmas TeruioTa cropanus. CBsi3b BRIXO/A JIETYYHX, JIEMEHTHOTO COCTaBa TOTUIHB C
TEIUIOTON CropaHusi. AHaqu3 pacueTHBIX (HOPMYJ Ui BBIYMCICHHUS TEIJIOTHl CrOpaHHs IO
AIIEMEHTHOMY COCTaBY.

11. Pa3BuTHe TEXHOJOTUM KOKCOBAHHUS TBEPABIX IPUPOAHBIX SJHEProHocuresel B Poccun u B Mupe.

12. IlpeBpaieHne B IIACTUYECKOE COCTOSHHE KaK pe3yiabTaT TEPMHUYECKOW NECTPYKIMH YTJIS.
CBolicTBa yried B IUIACTUYECKOM COCTOSIHMM: BSI3KOCTh Ta30NpPOHUIAEMOCTb, AMHAMMKA
ra3oBBIJICICHUS, TEMIIEPATypHbIE HHTEPBAJIBI.

13. CniexkaemMoCTh, CHIEKaloIas CIOCOOHOCTh U KOKCYEMOCTh yriiel. MeTobl UX OIpeaesieHHs.

14. 3nauenue u He0OXOAMMOCTh oOorameHus yriei. TeopeTnueckre oCHOBBI oOorameHus. OreHnka
CTETIeHU 00OTaleHHUS.

15. OCHOBHBIE MPHUHIMIIBI pacyeTa W COCTABJIEHHUS YroJbHBIX WIMXT JMJIs MPOU3BOJICTBA
METAJITyPrUYECKOT0 KOKCa.
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IIpunoxenne 2

7 OueHo4YHbIe CPeCTBA /IS POBeeHHsI IPOMEKYTOYHOM aTTecTAlNU

a) Ilnanupyembie

HpOMe)l(yTO‘lHOﬁ arreCcranmm.

pe3yJbTaThl

o0yueHHs] M OLEHOYHBbIE CpeacTBAa JIA NPOBeJIeHHs

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[nanupyemblie
[pE3YJIbTATHhI
00ydeHUs

OneHoYHbIE CPEICTBA

[1IK-2 Cnocobe
napaMeTpoB JIJ

s 00ecIieyeHUs Kaue

H OCYHICCTBJIATE KOHTPOJIb ChIPbA, MaTCPHUAIOB U TCKYHIUX OTKJIOHEHHMH OT 3aJJaHHbIX
CTBa KOKCOXHMHUYECKOM MMPOAYKIMHU B XOAC €€ IMTPONU3BOJCTBA

[1K-2.1

OcyuiecTBIsieT
KOHTPOJIb CBIPhSL U
MaTepHraioB IS
oOeceueHuUs
KadecTBa
KOKCOXHUMHYCSCKOM
[POJYKLIUU B XOJ€
ee MPOU3BO/ICTBA

Hepeueub meopemudeCKux 60npocoeé K IK3ameny.

1. DnementHslii cocta TI'U, conepaxanue Baaru, BIX0 JIETyUUX

B 3aBHCHMOCTH OT CTEIICHHU yriiepuKauu

OOmast xapakTepucThka OYypbhIX YIJIeH,

AHTPALIUTOB

Metamopdusm yriei, hakTopsl, BIUAIONIUE HA HETO

XapakTepucTuka  XMMHYECKOTO  DJIEMEHTa: yTJIEpO/I.

AnnotrponHbie GOpPMBI yTIEPO/Ia, €T0 BAJICHTHBIE COCTOSHUS B

3TUX (hOpMax, TUIIBI CBSI3€H, KPUCTAUNIMYECKUE PEIIETKH.

Crpoenue opranmueckoir wmaccel TI'M. MunenispHsie,

MaKpPOMOJIEKYJISPHBIE U MOJIUMEpPHAsi TUIIOTE3bI CTPOCHUSI.

3aKOHOMEPHOCTH CTPOEHHUs SACpHOM U mnepudepuyuecKol

qyacTel CTPYKTYPHBIX €IUHUI] MaKPOMOJIEKYJ C HM3MEHEHUEM|

cTagauu Metamopduszma.

Crpoenue saepHoi u nepudepuitHOW 4YacTel CTPYKTYpHBIX

€IMHHULL MaKpOMOJIEKYJI neTporpapuyecKux

MUKPOKOMIIOHEHTOB ~ yriieil (BUTpUHUTA, WHEPTHHHUTA W

JUTITUHUTA).

CoBpeMeHHbIE TPEACTABICHUS O MOJEKYJISIPHOM CTPOEHHUH

opranndeckou maccel TT'U.

9. Mogenu cTpoeHHs U UX HaJIMOJIEKYJIsIpHasi CTPYKTYypa.

10. Ilerporpadudeckuii COCTaB HCKOITAEMBIX yIIICH

11. Manepanbsl, ux Trpynmnbl. XapakTepUCTHKa MalepasoB.
JlnarsocTuka malepanoB IO I0Ka3aTeo OTPaKEHUS

2.

KaMEHHBIX yTJEH,

w

8.

12.  JIuToTHIBI U CTpPOECHUE YyIIeit
13. Munepanbubie npumecu TI'U, X OCHOBHBIE TIPEBPAIICHHUS.
14.  Copnepxanue muHepaibHbix npumeceid B TI'U. IloBenenue

MUHEPAJIBHBIX KOMIIOHEHTOB IPU C)KUTAHUM U TIPU MTUPOJIHU3E.

JlaiiTe omnpenencHue 30JBHOCTH TOIUIMBA, W HAIMUIIUTE
dbopmysBl TepecyeTa Ha CyXyl M paOodyr0 MacChl TOTUIMBA.
CymHOCTB ONpeneacH s 30JbHOCTH.

Conepxxanne cepHuctbix coenuuennit B TI'U. CymHocTs
onpezneneHus. Bunapl cepbl U BIMSAHME MX HA Ka4ECTBEHHBIC
ITOKA3aTeNN YIJIs U KOKca.

Uro Ha3piBaeTCd JIETYYMMM BEIIECTBAMH, M KaKHE
COEIMHEHUSI BXOIAT B MX coctaB? OmnpeaeneHue BbIXOAA
JIETYy4UX BELIECTB.

Beixon neryunx Bemects n3 TI'M. BnmsHue npuponsi,
cTaguu MeTamopdu3mMa U METpoOrpapuuecKkoro CocCTaBa)
TOIUIMBA HAa BBIXOJI JIETYYMX BEHIECTB U MOKA3ATEIN KAa4eCTBA
npoaykuuu nuponmsa TT'H.

Kakue W3  OpUpPOOHBIX  DHEPreTUYECKUX  TOIUIMB
XapaKTepU3yIOTCs HAaUOOJIBIINM BBIXOJIOM JIETYYUX BELIECTB U
nouemy?

15.

16.

17.

18.

19.
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Crpykrypssiii [[Lnanupyemsle
JJIEMEHT [PE3YJIBTAThI OneHouYHBIE CPENCTBA
KOMIIETEHIIMU [0OydeHus

20. Ilpuemute KiaccupuKamio HeJaeTydero ocrarka. OT yero
3aBHICHUT BBIXOJ] U CBOMCTBA TBEPABIX HEJIETYYHX OCTATKOB?

21. Temnora cropanus TomiauBa. Ee 3aBUCHUMOCTH  OT|
pa3nuuHbIX  pakTopoB. UTO MOHUMAIOT TOA  YACIBHOMH
TEIIOTOM cropaHus’?

22. Beicmas w Hu3MIAs TEIJIOTa CropaHus TorwmBa. Yewm
oO0BsICHSIETCS pa3nuuue Mexay HuMH? B uem 3akitouaercs]
CYIIHOCTh METOJIa OTPEAETICHHUS TeIUIOThI CrOPAHUs TOIUINBA?
Kakoii mokaszaTtenb SHEpPreTM4ecKod LEHHOCTH TOIUIMBA
MPHUHSITO UCTIOIH30BaTh MPHU pacyeTax pacxo/ia TOIIBa?

23. Kakue snemMeHTBHl BXOJST B COCTaB TBEPAOrO TOILIMBA?
Kakue u3 HUX SBISIOTCS TOPIOYUMH U HETOPIOYUMU?

24.  Kakue 2JIeMEHTHI SBIISIOTCS OJIJIACTOM - TIoUeMy?

25.  Kakue BUBI cepbl BXOJIAT B COCTAB TOILIMBA?

26. Yro Bxirouaer B cebs anemeHTHbIM aHaim3 TIU? [ne
UCTIOJB3YIOTCS TaHHBIE 3TOTO aHAIN3a?

27. Kakumu cnocobamMu MOXHO OIpPEIEIUTh 3JIEMEHTHBIH]
cocraB TomamBa? Kak BbIpakaeTcsi JJIEMEHTHBI COCTaB
paboueii Macchl, aHATUTUYECKOW MacChl, CyXOl Macchl, CyXoin
0€3301pH01 (ToproYeii) MacChl, OPraHUYeCKON MacChl TOTIUBA?

28. DmnementHwlii coctaB TI'M, 3akOHOMEpHOCTH  €ro
U3MEHCHUS B  3aBUCHMOCTH  OT  TPHUPOMABI,  CTaJHH
MeTamopdusMa u neTporpaduyeckoro cocrana.

29. Bnmsaue snementHoro cocraBa TI'M Ha TemioTy cropaHus
TOTLIINBA.

30. TI'pynmoBoii xumudeckuii cocraB TT'U o qanHbIM H3y4deHUS]
MPOJYKTOB SKCTPAKIIUU MUHEPATbHBIMU peareHTaMHu.

31. TI'pynmoBoii xumudeckuit cocraB TI'M mo maHHEIM]
UCCIIEIOBAHMSI  MPOAYKTOB  AIKCTPAKIUM  OpPTaHUYECKUMHY]
peareHTamMu.

32.  O6oramenue TI'N. ITokazarens oboratumocTh. [IpuHIHIIE]
IPaBUTALIMOHHHOTO U (JIOTALIMOHHOTO 0OOTaIICHUS.

33.  Meronsl pa3aeneHusi TOPIOYNX UCKOIIAEMBIX U TPOIYKTOB
UX NepepadOTKU: IKCTPAKLUS, IEPETOHKA U PEKTU(DHUKALIHSL.
34. Meronsl pa3feneHusi TOPIOYNX HCKOIIAEMBIX U TPOIYKTOB
ux mnepepaboTKu: ajcopOums, alOcopOumsi, MeMOpaHHBIE

METOJIBI.

35.  Meronsl pa3aeneHusi TOPIOYMX UCKOMAEMBIX U MPOIYKTOB
UX TIepepadOTKU: KPUCTAILTH3AIHS, KOMILIEKCOOOpa3oBaHuUe.
36. @usnueckue U GU3NKO-XUMHUECKUE METOIbI UCCIIETOBAHMS
TOPIOYMX HCKOMAEeMBIX M TPOAYKTOB HX TmepepaboTku. Mx|

CYIIHOCTb, 00J1aCTh MPUMEHEHUS

37. Tepmwueckas JeCTPYKIHUS  yIJIed. 3aKOHOMEPHOCTH|
IIPOLIECCOB  TEPMHUYECKOM  JECTpyKUMH.  TepMmuueckas
YCTOWYUBOCTH KaK ()YHKIIHS SHEPTUHU CBSI3H.

38. Ilupomuz OMY. OOmas cxema, 3Tanbl TePMHUYECKOH
JIECTPYKIINH. Knaccudukanmsy
MOCJIEI0BATEIbHO-TIAPAJUICIBHBIX IPOLIECCOB  TEPMHUUECKOM
JNECTPYKIIUU KAMEHHOTO YTJIsL.

39. 3aKOHOMEpPHOCTH pa3pbiBa XUMHUECKUX CBs3eil B OMY npu
UPOJTH3E.

17



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyemsle
[PE3YJIBTAThI
o0yueHus

OLIeHOYHBbIE CPEACTBA

40. OOmme  3aKOHOMEPHOCTH  Pa3pyIICHHs  Pa3IMYHBIX
ctpykryp OMY npu nuponuze (napaduHoBbie, HAQTEHOBBIE,
apoMaTHYeCKHe, aJKuIapoMaTHUeCKue ¢ KOPOTKOU U JTMHHOM]
LETbIO, TUEHOBBIA CUHTE3).

41. OcoOCHHOCTH TEPMHUYECKOW JECTPYKIMH  Pa3IMYHBIX
KJIacCOB YB mnpu HU3KMX M BBICOKMX Temmeparypax. Psubl
ctabunpHOocT YB mpu paBHOM umcie aTOMOB yriepojaa B
MOJIEKYJIE.

42. Peakuuu maporazoBbIX NPOAYKTOB C 00pa30BaBLIMMCS
IIOJIYKOKCOM -KOKCOM.

43. KuneTrnueckue UCCIEIOBaHUS Mpolecca MUPOIH3a YIJIeH.
Ienb ¥ 3a1a4¥ KUHETUYECKOTO M CCIIEA0BaHUS.

44, Meroasl TepMmHuUeckoro anamuza: JlepuBarorpadus.
HepuBarorpapuueckue xpusbie: TI, ATI, ATA, T.
OcHOBHbIE IEPUO/IBI TEPMOXUMUYECKUX NpeBpamenuid TI'U.

45. Kunerndeckass cxeMa M KMHETHYECKash MOJEIb MUPOJIN3a)
KaMEHHOTO YTJisi

46. TemmeparTypHble WHTEPBAIbI MHPOJIM3a KAMEHHOTO YTJIS.
KpaTkas xapakTepucTHka npoieccoB U MPOAYyKTOB MUPOJIN3A.

47. OOmas cxema nuponusa kamennoro yriisg (H.C. I'psizHoBa).
Ee kpatkas xapakTepucTHKa.

48.  IIpuMepHBIA BBIXOJ MPOAYKTOB MUPOJIM3a KAMEHHOTO YTIJIs|
IIPU MOJIYKOKCOBaHUH U KOKCOBaHUU. YeM OH ompenaensieTcs?

49. IIpoananm3upyiite xapaktep Bbixoma CO, CHs, Hz mpy
nupoiinse yrig B uHTepBaiie remneparyp 100-900 0C.

3a0ayu 0151 camocmoamenbHo20 peueHus:

Kakumu ~ crmocobamMu ~ MOKHO — YBEJIIMYUTH  PaBHOBECHOE

[TPEBpAICHIE ITPU MPOTCKAHUH PEaKITui
CO+H,0=CO,+H,+ 0,
CyH ;= C‘*Hi f H.?_ o _{;-'p,

Hanummre BbipaxeHue 1j1si KOHCTaHThI PAaBHOBECHS.

[Tpu oOkure mwuxThl, cojepxamieid 10T K3BECTHSIKA U KOKC
OTpeAeNuTh: a) pacXxo] Kokca coctaBa (Mac.%): C- 91; 3oma — 7,
Brara — 2; 0) cocraB 0OKMTOBBIX Ta30B (00.%); B) TeIuIoBOM 3deKT
peakiy oOxwura. CTerneHp pazioyKeHus pu oOKure m3BecTHsIKAa 95%,
Boznyx nomaercst ¢ 40% H30bITKOM.

CocraBuTh MaTepuasbHBIM M TEIIOBOM OalaHC Tpoliecca MoTydeHus]
BOJIOpOJIa KaTAJIMTHYECKON KOHBepcuel wmeTaHa. (CocTaB HMCXOIHOW
ra30BOil CMeECH (M3): CHs - 100,0; H.0O - 250,0. Tlotepu TemmoTsl
cocTaBisroT 4% OT mpuxoza. Temreparypa cMecH Ha BXOZIE B PEAKTOP
380°C, Ha Bbixome 800°C. IIpouecc umer no peakmmn: CH, + H,0 =
CO + 3H, — 206200k x/mMomb

[Ipn naGopaTOPHBIX HCHBITAHUSIX OBLT TMOJYYEeH DIEMEHTHBIN

COCTaB Ky3HEIKOro YIis Ha roprodyio Maccy,%: C%f=840,

Hdf= 45. N®=20; 0%=90; S%= (05 BnaxHocts u

30JILHOCTH Ha pabouyro Maccy cocraBwina: W'=12,0; A'=114

%. Omnpenienure coctaB paboueil Macchl yriis.

B mexe pasmepamu 90x20x6 M° u3-3a pasrepMeTH3aluH
obopymoBanuss ucmapwiock 10 kr ammmaka. Temmeparypa

BO3ayxa B uexe 20 C, nasnenne P= 750 mm pT.cT. Paccunrarh

06’LeMHyIO KOHICHTPAIIMIO aMMHAKa B BO3AYXC U ONPCACIUTDH
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Inanupyemsle
[PE3YJIBTAThI
o0yueHus

OLIeHOYHBbIE CPEACTBA

B3PBIBOOIIACHOM JIM TIOJYYHJIaCh €ro CMECh C BO3IYXOM, €CITH
CUHMTATh, YTO TMAPhl aMMHUAKa PAaBHOMEPHO PACIPEACITUIHNCH TI0
BCEMY  CBOOOJHOMY  00beMy  TOMelieHusi?  3HA4YCHHE
KO3 (UIMEHTa, YIUTHIBAIOIIETO, YTO YaCTh 00heMa IMOMEIICHUS
3aHsTa 00OpyaIOBaHUEM, NPUHSATH paBHBIM 0,8.
KoHneHTpanimonaple  Mpeaenbl  BOCIUIAMEHEHHS  aMMHaKa
COCTaBJIAIOT, 00.%: HIkHUH -15,0, BepxHuit — 28.

[Ipn wucnpiTaHUM Ha OOOTaTUMOCTH YIJIEH ABYX pPa3IMYHBIX
MECTOPOXKICHUH METOAOM PACCIIOCHUS TPOO B  TKEIBIX
KUJKOCTSX TIOTYYCHBI CIICTYIOIINE PE3yIbTaThl IO BBIXOY:

npoba 1: mpoMexyTouHbiX (pakiuii ¢ mioTHocThio 1400—1800
kr/am® — 3,76%; OecnopoAHBIX C MIOTHOCTHIO < 1800 Kr/HM® —
84,9%; npoba 2: mpomexyTouHbix - 29,0%; OecrnopoaHBIX -
71,2%.

OmnpenenuTh KaTeroputo 000raTUMOCTH 3TUX YIJICH.

BEeITOMTHUTE TIepecueT pe3yabTaTOB aHAIW3a TBEPJOTO TOILIHBA
JUIA  pa3iiMyHBIX ero coctosHui. [lpm  ;mabopaTopHbBIX
UCTIIBITAHUSAX OBLI IMOJYYCH DJIEMEHTHBIM COCTaB KY3HEIKOTO
yIJIsl Ha TOPIOYYI Maccy,%: Ccdaf=g4 0, HY%f= 45 N%=20:
0%7=9,0; S%'=(),5. BiaxHOCTb ¥ 30I5HOCT Ha PabOYYO Maccy|
cocrasmwia:  W'=12,0; A=11,4 %. Omnpenenure COCTaB
paboueii Macchl yris.

3a0anue na pewenue 3a0au u3 npogheccUOHANbHOU 0bRACU
(Oomauwnee uHOUBUOYAbHOE 3A0aHUe)

1. Paccuuraiite Maccy U 00beM CyXoro BO3/yXa,
TEOPETUYECKH HEOOXOIUMOTO ISl TOJHOrO cropanus 1 Krj
yris ¢ MaccoBoit goneit: C -0,862, Ho — 0,046, No— 0,012,
Biaru -0,010, 30151 — 0,070.

2. PaccunTath TeopeTHuecKkuii 00beM BO3yXa HEOOXOIUMBIH]
JUIS  TIOMHOTO cropanust 1 Kr audTuioBoro 3hupa)
C2Hs0C2Hs npu temneparype 10 °C n nasnennn 1,2 ar. V|
bypm nomennor meun cropaer 50000 kr yrms B dac
(comepxkanue yriaepoga B yriie 80%). Paccuurats
TEOPETHUECKOE KOJNMYECTBO CYXOro BO3dyXa (M°/MHH),
HEoOXoIuMOe JUIsl TOPEHHUs YIS, €Cld BECh YIJIepoa
cropaer 10 CO. (2963 M°/mun).

3. Jlomennslii ra3 cocrasa (00.%): okcun yriepona (1) CO —
28, Bomopoxa Hz — 3, CO2 — 12, meran CH4— 0,6, C2Hs— 0,2,
azoT N2 — 56,2. Topenne mpotekaer ¢ 20 % wu30BITKOM
Bo3ayxa. (10,1 ™°). PaccumraTh a) TeopeTHUECKH
HeoOXOMMOe KOJNMYECTBO BO3AyXa JUIA COKHUTAHHS 1 M
JIOMEHHOTO Ta3a; 0) COCTaB MPOJYKTOB TOPEHUSI.

4. HazoBute o0mue  3aKOHOMEPHOCTH  pa3pyIICHHS]
pas3nuuHbIX cTpykTyp OMY npu nuponuse (mapaduHOBbIE,
Ha(TEHOBBIE, apOMaTHUYECKHE, AaKUJIAPOMaTHUYECKHE C
KOPOTKOM W JUIMHHOW IeTbl0, NUEHOBBIA cuHTe3). Kakwuel
MIPOAYKTHI IIPU 3TOM IOJIY4ArOTCs?
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Yro wuzobOpaxkeHO Ha pwuc.? Onummre paboTy 3TOMH
YCTaHOBKH.

IIpu oborameHun TPyIHOOOOTaTUMOTO  Yris  ObUIH
TOJTYYEHBI: KOHIIEHTpaT c 30JIbHOCTBIO 10%,
MIPOMEKYTOUHBIN IPOAYKT, CoJIep KA 30%
MUHEpaJIbHBIX BEIIECTB, NpH BbIxoae 4,5% u OTXOMIBI
30JIbHOCTBIO 72%, BBIXOJ UX cocTaBui 25%. OnpenenuTh
30JIbHOCTH PSIZIOBOTO YTJISI.
[In10THOCTH HACBIITHON MacChl IIUXThl YMEHbLIUAACH C 775
70 760 Xr/HM® TpM HEU3MEHHOH BJare M JPYrUX
nmapameTpax ee¢ kadecrBa. Kak m3MeHHTCS pacxoj rasa Haj
oborpeB Oarapew sl COXpPAaHEHHUS TOCTOSHHBIM YPOBHS
roroBHocTH Kokca? [IpexHee 3HaueHHe 00IIEro pacxona)
rasa - 11220 am®/4.
Uro u3obpaxkeno Ha puc.? Kakyro uHbOpMaIUIO MOXKHO
MOJTYYUTh U3 aHAJIN3a 3TUX KPUBBIX?
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HazoBute  TemmepaTypHble  HMHTEpBajbl  MHPOJIN3Q
KaMeHHoro yrisa. JlaliTe KpaTKyl0 XapaKTepUCTHKY]
MIPOLIECCOB M MPOAYKTOB MHposn3a. KakoB NpuMepHsIi
BBIXOJ] TPOAYKTOB IHUPOJIM3a KAMEHHOTO YIS IIpH
MTOJIYKOKCOBaHUM M KOKCOBaHHH. Uem OH onpenensercs?
Beiciiags v HM3masg TemoTa CropaHusi TorumBa. Yem
oOBsICHSIeTCS pa3ianune Mexay HUMu? B uem 3aknrodaercs
CYLUIHOCTh METOJAa ONpPENEICHHUs] TEIUIOThl CTrOpaHHUs
toruBa? Kakoil mokaszaTenb SHEpPreTH4ecKoW LIEHHOCTH
TOIUIMBA IPUHATO MCIIONIB30BAaTh IMPU pacueTax pacxoia)
TOIIMBa?
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10. HazoBute Mapku yriei. Kak M3MEHHTCS Ka4eCTBO KOKCA

IIPU U3MEHEHHUH COJIEP>KAHUS OTAEIbHBIX MAPOK YyIJIeh?
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0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUHU
OLlCHUBAHUS:

[TpomexyTouHas arrectanusi Mo IucHuIuinHe «TeopeTnyeckue OCHOBBI XMUMHUYECKOM
TEXHOJIOTUM TOIUIMBA U  YIJIEPOJHBIX MaTepHaoB» BKIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS O0YyYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBIABIISIIOLINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHMH W BIAJCHUH, NpoBOAUTCS B (opme
JK3aMeHa.

DK3aMeH M0 JaHHOW JIMCUUIUIMHE MPOBOJHUTCSA B YCTHOM (popMe Mo 3K3aMEHAIMOHHBIM
OousietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUECKHUX BOIPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IToxka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OILICEHKY «OTJIMYHO» (5 6aoB) —00ydaronuiicss 1EMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, BBICOKUNA ypOBEHb 3HAHUN HE TOJBKO Ha YpPOBHE
BOCIIPOM3BECHUS W OOBSICHEHUS HMH(OpMAIMHM, HO W HHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npo0JieM u 3a7au:

JTaeTCsl KOMITJICKCHAS OIIEHKA MPE/I0KEHHON CUTYallNu;

JEMOHCTPHUPYIOTCS TNIyOOKHE 3HaHUS TEOPETUYECKOro MaTepuana U YMEHHE UX
MIPUMCHSITD;

MocJe0BaTeIbHOE, MPABUILHOE BHITIOJHEHHE BCEX MPAKTUUECKUX 3a/1aHUM;

yMeHue 000CHOBAHHO M3JIaraTh CBOM MBICIIH, JeTaTh HEOOXOAMMBIEC BBIBOIBI.

— Ha OIICHKY «Xopomio» (4 O6amna) — o0y4aromuiicss AeMOHCTPUPYET CPEIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH:

JaeTCsl KOMILJIEKCHAs OLIEHKA MPEAIOKEHHOM CUTYallNH;

JEMOHCTPHUPYIOTCS JOCTaTOYHBIE 3HAHUS TEOPETHUECKOrOo MaTephalla M YMEHHE HX
MPUMEHSTh; HO JIOMYCKAIOTCS] HE3HAUUTEIbHbBIE OTHOKH, HETOUHOCTH

BBIIIOJIHEHHE BCEX MPAKTUYECKUX 3aJaHHWi; BO3MOXKHBI €IUHHYHBIC OIIUOKH,
UCTIpaBIIieMble CAMUM CTYACHTOM IOCJIE 3aMEUYaHUs PEeroiaBaTes;

3aTpyAHEHUS TPH AaHATUTHYECKHX OMNEpaIisX, MepeHoce 3HaHUH W yMEHHH Ha HOBEIE,
HECTaH/IaPTHBIE CUTYAIIHH.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oamna) — oOy4aromuiicss JEMOHCTPUPYET
HOPOTOBBIM YpOBEHb CHOPMHUPOBAHHOCTU KOMITETEHIIUHA:

3aTPYAHEHUS C KOMIUIEKCHOM OLICHKOM MPEJIOKEHHON CUTYyAalluH;

HEMOJIHOE  TeopeTHYeckoe O00OCHOBaHWE, TpeOyrollee  HaBOJMIIMX  BOIPOCOB
IpernojaBaTes;

BBINOJIHEHHE 3aJJaHUH NIpU MOJICKa3Ke MpernojjaBares;

3aTpyAHEHUsS B (OPMYIHUPOBKE BHIBOJIOB.

— Ha OLIEHKY «HeY/AOBJIETBOPUTENbHO» (2 Oanna) — oOydaromuics AEeMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro MaTrepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOYKET MOKa3aTh UHTEIUIEKTyaJIbHbIE HABBIKM PELICHUs MPOCTHIX 3ajay.

— Ha OILICHKY «HeYy/0BJIeTBOPUTEJabHO» (1 0amt) — o0ydyaromuiicss He MOXET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUA U OOBACHEHHMS HWHGPOpPMALMM, HE MOXKET I0Ka3aTb
MHTEJUICKTYaJbHbIE HABBIKH PEIICHUS MPOCTHIX 3a/la4 HEMpaBHIIbHAs OLEHKA IMPEI0KEHHOM
CUTYAIHH.

22



