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Pabouas nporpamma coctasiena Ha ocsose ®I'OC BO - Gakanaspuar o HanpasieHHio
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yuyeOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapbl MeTauTyprui ¥ XUMHUYECKUX TEXHOIOT Ui

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud U XUMHYECKUX TEXHOJIOTHIA

IIporokom or 20 1. Ne

3aB. kadenpoit A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHust AMCUUILIMHBI «TeopeTndeckue OCHOBBI XMMHUYECKOW TEXHOJIOTHH
TOIUIMBA M YTJIEPOJIHBIX MATE€pPUAJIOB» SIBJISACTCS IMOJIYyYEHUE CTYJEHTAMU 3HAHUN O CYIIHOCTH
MPOLIECCOB TpEBpAIllEeHUs TOPIOYUX MCKOMAEeMbIX IMPH HMX IMOATOTOBKE U IepepaboTKe;
dbopMUpOBaHUE MPAKTUYCCKUX YMEHUU M HABBIKOB MCIOJB30BAHUS OCHOBHBIX TEOPETHYCCKHX
3aKOHOMEPHOCTe  IpU  BBINOJIHEHWHM  TEXHO-XMMHUYECKHUX  pacueToB,  IPOBEICHHUU
AKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHMM, B IPOM3BOICTBEHHO-TEXHOJIOTMUYECKOM AESTEIHLHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Jucuummmza TeopeTnueckne OCHOBBI XMMHUYECKOM TEXHOJIOTUN TOIUIMBA U YTIIEPOAHBIX
MaTepHajoB BXOJIUT B YacCTh y4eOHOIO IUIaHa (OPMHUPYEMYIO yYaCTHUKAMHU 00pa30BaTEIbHBIX
OTHOILEHHUH 00pa30oBaTeIbHOI IPOrpaMMBI.

Jns  wu3ydeHWs  JUCHMIUIMHBI ~ HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

AHanuTu4eckas XuMust 1 GU3NKO-XMMHUYECKHE METO/IbI aHATIN3a

OOwast xuMHu4eckas TEXHOJIOTUs

TexHnyeckas TepMOJMHAMUKA U TEIIJIOTEXHUKA

XUMHsI, MUHEPAJIOTHSI ¥ TIeTporpadust

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

W3Bneuenue u nepepaboTka XUMUYECKUX IPOJYKTOB KOKCOBaHUS

KokcoBanue yriei

MaccooOMeHHbIE TPOLECChl XUMUYECKON TEXHOJIOTUN

[IpoekTHas AesSATENTbHOCTD

TexHos0rNA yrilepoJHbIX MaTepHaIOB

XHAMHYECKUE PEAKTOPBI

OCHOBBI TEXHMYECKOI'O TBOPYECTBA

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu s

B pesynbraTe ocBoeHUs AUCHUILIMHBI (MOAyss) «TeopeTrnueckne OCHOBBI XUMUYECKOM
TEXHOJIOTUM TOIUIMBA M YIJIEPOAHBIX MaTepHalloB» OOydarolmuiics JOJKeH 007a1aTh
CJIEYIOIIMMU KOMIIETEHIUSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

IT1K-2 CrocobeH OCyIIECTBIIATh KOHTPOJb ChIPbs, MAaT€pUajoB M TEKYUIMX OTKJIOHEHHH OT
3a/laHHBIX MapaMeTpoB JUIsl oOecreueHusl KayecTBa KOKCOXMMHUYECKONW MPOAYKIIMHU B XOJE €€
IIPOU3BOJICTBA

[K-2.1 Ocy1iecTBiseT KOHTPOJIb ChIPbsl U MaTePHAJIOB JUIsl 0OeCTIeYeHUsI KauecTBa
KOKCOXMMMUYECKOH MMPOIYKIIMH B X0/1€ €€ IPOM3BOACTBA




4. CTpyKTypa, 00bEM U coep:KaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,9 akaz. yacos:

— ayIuTOpHas — 8 aKkaJl. 4acoB;

— BHeayuTopHas — 2,9 akaJi. 4yacoB
— caMmocrosiTenbHas padbora — 160,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma arTecTaluy - SK3aMEH

AynutopHas s s
KOHTaKTHast paboTa E = dopma TeKyLEero
=
B aKaJ. yacax o Bu KOHTPOJISt
Paszen/ Tema 3 (B akan. acax) == A y P Kon
> & © | caMOCTOSTENbHOM | yCIIeBaeMOCTH U
JIACIMTUTAHBI N £ = .. | xomnerenuun
2 5 paboThI IIPOMEKYTOYHOH
nmab. | mpakT. | 3 & ATTeCTAIMH
Jlek. Z 1T
3aH. 3aH. | O &
1. Pasgen 1. Bsenenue.
Knaccupukanuss wu  3amacel
TOIUINBA
11 T'eorpadus Ionroroska
TPUPOHBIX MPAKTHIECKOMY
SHEPrOHOCUTENIEH Bl 3105 10 3aHATHIO, CobecenoBanue [K-2.1
Poccuu. TommBo u ero cobece0BanmIo,
K1accu(UKanusl. KOJJIOKBUYMY
HWroro no pazneny 0,5 10
2. Paznen 2. Trepaple roprouue
nuckonaemsie (TI'M)
2.1 Oomas CamocrosTenpHOE
XapaKTepHUCTUKA TTHU. u3ydeHue yueOHoi Cobecenoparie
XapakrepucTuka ¥ HAyIHON samra ’
ucxoaHoro opranuueckoro| 3 [ 0,5 16 JIUTEPATYPBHI. MK-2.1
1a00paTOPHBIX
Marepuania u ero IMoaroToBka k aGor
IpeBpalleHUe B Ipolecce cobece10BaHHUIO, p
obpazosanust TI'U. KOJUIOKBUYMY.
HWroro no pazneny 0,5 16
3. Paznen 3.
MakpomornexymnsipHas
CTPYKTYpa yTJIs
3.1 OOmmas CaMocTosATENbHOE
XapaKTepuCTHUKa  OyphIX u3y4yeHue yueOHoi C
. . N obeceioBaHNe
yriiei, KaMeHHBIX YTJeH, 1 HayIHOU sa ﬂma ’
aHTPALIUTOB. 3 1 20 JIUTEPATYPBHI. ! MK-2.1
o 71a00PaTOPHBIX
Meramophuzm yrieu, INoaroroska k aGoT
(axTopsl, BIMAIOIIUE Ha cobece10BaHHUIO, p
HEro. KOJUIOKBUYMY
Hroro no pazaeny 1 20

4. Paznen 4. XapaktepucTHKa
THh o COCTaBy U
TEXHOJIOTHYECKHM
XapaKTePHCTHKAM




4.1  Ilerporpaduueckuii
cocTaB yraei.

CamocrosTenpHOe
u3ydeHue yueOHOM
U HAyIHON

nutepartypbl.Iloar 3ammra
Xapakrepuctuka TI'W mo patyp A -

AHHBIM TeXHIIECKOTo OTOBKa K 3alIUTe | JabOpaTOPHBIX
A 3105 |1/0,11 20 71a00paTOpHBIX pabor, moKma I1K-2.1
aHanu3a. XapaKTephCTHKA .

pabor, MOJITOTOBJICHHOH
U o JAaHHBIM
KOJUIOKBHYMY. TeMbl pedepara
3JIEMEHTHOTO COoCTaBa.
. IToxroroBka
I'pynmosoii coctas TT'U.
pedepara
(pe3eHTaryn)
Hroro no pazzpery 0,5 | 1/0,11 20
5. Paznen 5. [logroroska TI'U
nepepabotke. OborameHne
CamocrosTensHOe
H3yueHHe yuyeOHOu
Y Hay4HOU
5.1 Ooboramenne TI'U. UTEPaTypPBI.
trerme Teparyp 3ammra
Iloxa3arens [MonroroBka
oboratumocTH. [TpUHITHITBI 3aIIuTe 1abopaTopHLIX
’ 3|05 0,5 15 paboT, noknas IIK-2.1
TPaBUTALMOHHHOTO u Ta00paTOPHBIX .
MOATOTOBJICHHOM
(h10TalIMOHHOTO paoor,
TeMbl pedepara.
oborareHusl. KOJUIOKBHYMY.
IToaroroBka
pedepara
(mpe3eHTarnyn)
Wroro no pazneny 0,5 0,5 15
6. Paznen 6.
DU3NKO-XUMUYECKHE  OCHOBBI
paszznesneHus TOPIOYHX
MCKONAaeMbIX W IPOAYKTOB HX
nepepaboTKu
CamocrosTensHoe
H3yuYeHHEe y4eOHOU
U Hay4yHOH
JIATE .
PaTypE! 3amura
6.1 duznueckue u [Noaroroska k
(U3HKO-XUMUYECKUE 3aIuTe HaGopaTopHbIX
3105 (0,5/0,51 25 pabort, moKma I1K-2.1
(xoMOUHHPOBAHHBIE) 71a00paTOPHBIX .
IOATrOTOBJIICHHOMN
METOJIBI HCCIIEIOBAHMSI. paoor,
TeMbl pedepaTa
KOJUIOKBUYMY.
ITonroroBka
pedepara
(mpe3enTarym).
HWroro no pazneny 0,5 (0,5/0,51 25
7. Paznen 7. Metonpl
nepepabotku TTT.
7.1 Tepmuueckas CamocrosTenbHOe
ACCTPYKI . IIponyxrel M3y4YeHHe yaeOHOH
nepBuyHOro u Bropuynoro| 3 | 0,5 (0,5/0,51 19,4 1 Hay4HO MK-2.1
MHPOITH3a u 174
JIUTEPATypPHI.
XapaKTePHCTHKA.
Wroro no pazneny 0,5 [0,5/0,51 19,4

8. Pasmen 8. Teopernueckue
OCHOBBI MIPOMBIIILIIEHHOTO
[POM3BO/ICTBA

KaMCHHOYTOJIBHOI'O KOKCa




CamocrosTenbHOE
n3yueHue yuyeOHou

8.1 Cranus U Hay4qHOU
I .
PEIIacTHIECKOTO JIUTEPaTyphl amura
Harpesa. Cranust IMoaroToBka K
IUIACTHYECKOTO 3aIIuTe Ha6opaTopHbIX
0,5 (0,5/0,51 15 paboT, AoKIIa I1K-2.1
COCTOSIHUSI. Cranus 1a60paTOPHBIX .
MOATOTOBJICHHON
00pa3oBaHMs  TOJYKOKCA. pabor,
TeMsl pedepara.
Cramust TPEBPAICHUSI KOJUIOKBHYMY.
MIOJTYKOKCa B KOKC. IoaroroBka
pedepara
(pe3eHTanyn).
Htoro no pasueny 0,5 (0,5/0,51 15
9. Pasmen 9. Tasudukarnms,
THAPOTEHU3alusl M Jpyrue
crnocoOsb! nepepadbotku TI'Y
CamocrosTenpHOe
u3ydeHue yueOHoi
9.1 JecTpyKTHBHAs Y HAy4HOU
THIPOTeHI3AIMS .
I 1T ( an JIUTEPATyPhHI E—
TBepAbIX TormmB. Iles, IToxroroBka K
crocoObl. Teoperndeckue 3allHUTe 11a6opaTopHEIX
’ 0,5 20 pabot, Joknan MK-2.1
ocHoBel JII'.  Bimsnue 71a00paTOPHBIX o
MIOATOTOBJICHHON
THIPOTCHU3AINU Ha pabor,
TeMbl pedepara.
CIICKaeMOCTh ~ OypBIX | KOJJIOKBHYMY.
KaMEHHBIX yTJIEH. ITogroroska
pedepara
(mpe3eHTarum)
HWroro no pazaeny 0,5 20
Hroro 3a cemectp 4 | 4/1,61 160,4 9K3aMeH
Wtoro no nucuurinHe 4 | 4/1,61 160,4 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mponecce mnpenomaBaHus aUCHMIUIMHBI «TeopeTMdyeckrue OCHOBBI XUMHYECKOH
TEXHOJIOTMM TOIUIMBA M  YIVIEPOJHBIX MAaTEpUaJIOB» MPUMEHSAIOTCS TpPAJULMUOHHAA U
MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlekuuu TpoxomAT Kak B ¢opMme JeKuuu-uHpopmanmM, Tak U B (opme
JEKIUHU-BU3yaIn3anuy. JIeKkuuu mpoBOASTCS C HMCIOJIB30BAHUEM HMHTEPAKTHMBHOTO METO/aA —
«0o0y4yeHHe Ha OCHOBE ONBITa» MJI CO3/IaHUS AHAIOTHHA MEXIYy W3YYaeMbBIMU SIBICHUSIMH WU
3HAKOMBIMH CTYJICHTaM >KH3HCHHBIMU CUTYAIIUsIMU U 0oJiee TIIyOOKOTO YCBaUBaHUS M3y4aeMbIX
BOIpocoB. B pamkax yueOHOro Kypca HpeqycMOTpEeHa BCTpedya Ha OJHOM W3 JEKUUH co
CIIELIMATTMCTOM TEXHOJIOTHYECKOM IPyIIbl KOKCOXUMHUYECKOTo npousBoacTa [TAO «MMK» nis
MoJTydeHus: MHQOPMAIIUY MPUKIIAJHOTO XapaKTepa U 3HAKOMCTBA C TIEPEIOBBIMU TEXHOJIOTUSIMU
1 METOJIaMU TPy/a.

JICKITMOHHBIN MaTepuay 3aKperuisIieTcss B XOJe JIa0OpaTOPHBIX pPabOT, HAa KOTOPBIX
BBITIOJIHSIFOTCSI TPYIIIOBBIC MJIM MHIAMBUyaJbHBIE 3aJIlaHUs 110 MPONICHHOW TeMe. BrimonmHeHne
71a60paTOPHBIX PadOT MPOBOJIUTCS C JIEMEHTAMU UCCIEAOBAaHUS U BHEAPEHUEM WHHOBAIIMOHHON
TEXHOJIOTHH KOJUIEKTHBHOTO B3anmMooOyueHus. (st popMUpoBaHUS CHCTEMHOT'O TBOPYECKOTO
TEXHUYECKOTO MBIIUICHUSI U CIIOCOOHOCTH T'€HEPUPOBATH HECTAHIAPTHBIE TEXHUUYECKHE HUIEH
IpU PEIICHUU TBOPUECKUX MPOU3BOJACTBEHHBIX 3a7au). KOHTEKCTHBIM METOJ OOy4YeHHs MpHU
MIPOBEJICHUH JIA00PATOPHBIX 3aHITHH MMO3BOJISET YCBOUTH MaTEpHall MyTeM BBISIBICHUS CBSI3EH
MEXJy KOHKPETHBIM 3HAaHMEeM U ero mnpumeHeHueMm. [Ipu 3ammre nabopaTopHbIX padoT
MPOBOJUTCA y4yeOHash NUCKyCCHsl, KaK METOJ] WHTEPAKTUBHOTO OOYYEHUSs, IO3BOJIAIOIIAS
00MEHUBATHCS B3IVIAIaMU CTYJIEHTaM 10 KOHKPETHOM mpolieme.

JlaHHBIN METOI UCTIOIB3YETCS U JIJISl PEIICHMS 3a/1a4 UCCIIEI0BATEIhCKOIO XapaKTepa Ha
MpakTHYecKuX 3aHATHAX. CTyneHTaM BBIAAIOTCS 3a/laHus 3aKPEIUISIIONINE 3HAHUS, TOTYYeHHbIE
Ha JICKIUSAX U MOJICTUPYIOIINE TEXHOJIOTUUECKHE MPOIIECCHl Ha MPOU3BOJICTBE. BhICOKas cTeneHb
CaMOCTOSITENIbHOCTH WX BBIMOJTHEHUS] CTYACHTAMH CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO
MBIIUICHUST U 00Jiee TIIyOOKOMY OCBOCHHIO TEOPETUYECCKHX MOJIOKECHUH M HUX MPAKTUYCCKOTO
ucnosb3oBanud. [1o pesynbpTaTam, NOJIy4eHHBIM MPU PEIICHUU 3a]1a4, TPOUCXOIUT TUCKYCCUS U
dbopmynupyercs BbIBOA 00 ONTUMATBHOM peXUMe POBEICHHS TEXHOJIOTHYECKOro mpoiecca. Ha
MPaKTUYECKUX 3aHATHSIX MPUMEHSIOTCS TAKXKe CISAYIOIINE BHUJIBI MHTEPAKTUBHOTO OOYUEHHS:
KOHTEKCTHOEe  oOydeHue, MEXKIUCIHUIUIMHAPHOE  OoO0y4yeHHe, OJBpHCTHYECKas  Oecena,
MO3BOJISIIOIINE HAXOAWTH OTBET Ha MPOOJIEMY, UCIOJB3Yys 3HAHUSA MOJYyYEHHBIE W Ha JIPYTUX
JUCIUTUIMHAX.

CamocrosiTenpbHasi paboTa CTYIEHTOB CTUMYJIHPYET CTYACHTOB K CaMOCTOSTEIbHON
Mpo-paboTKe TE€M B MPOIIECCE BBIMOJHEHUS KYypCOBOTO IMPOEKTa, B MpOIEcCce MOATOTOBKU K
71a00paTOPHBIM, MPAKTHYECKUM padOTaM U MPOMEKYTOYHOM aTTECTAIUH.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypa:

1. HeBeapos, A.B. Xumusi mpupoHBIX SHEPTOHOCHTENEH [DieKTpoH.pecype]: yuebHoe
nocobue / A.B. Hesenpos, E.B. Bacunbepa, A.B. ITanun. — Kemeposo : Ky3['TY umenu T.®.
FopbaueBa, 2019. — 165 c¢. — ISBN 978-5-00137-054-3. — Tekct : snmekTpoHHbIH //
DNEeKTPOHHO-ONOIMOTeYHAs cucreMa «JIanb» : [caiiT]. — URL:
https://e.lanbook.com/book/122219 — Pexxum gocTyma: s aBTOPHU3. MOJIb30BaTEIIEH.



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

2. Psioos B. JI. Xumus nedTu u raza[dnekrpoH.pecypce]: Yuednoe nocobue / B.J[. Ps6os. - 2-e
U3, uchp. u jgoir. - M.: JI ®OPYM: HUL] UHOPA-M, 2014. - 336 c.: 60x90 1/16. - (Bsiciiee
oOpa3oBaHue). IJIEKTpOoHHO-OMOMMoTeyHas cucrema <<HMH®.-M>> — Pexum pgocrymna
http://znanium.com/bookread?.php?book=423151 - ISBN 978-5-8199-0567-8

0) lomotHuTeILHAS JTUTEPaTypa:

1. ITyukoB JI.A. YriiesHepreTHuecKuii KOMIUIEKC Oyayiero. [Dnekrponnsiii pecype] /
JL.A. TlyukoB, .M. Bopo6beB, }0.®. BactoukoB. — DnekTpoH. 1an. — M. : ['opnas kawura, 2007.
— 245 c. — Pexum noctyna: http://e.lanbook.com/book/3222 — 3ari. ¢ sxpana.

2. Koznockuii E.A. MunepanbHO-ChIpbeBasi 0a3a yrojibHOW MPOMBIIUIEHHOCTH. B 2-x
tomax. T.1. [DnekTpoHHbIA pecypc] — DnekTpoH. gaH. — M. : ['opHas kaura, 1999. — 648 c. —
Pexum nocryma: http://e.lanbook.com/book/3214 — 3aru. ¢ akpaHa.

3. Edpemo I. HN. MogenupoBanue XUMHKO-TEXHOJIOTHYECKHUX  IPOIIECCOB
[DnexTponHsIii pe-cype] : yueobnuk / I'. . Eppemos. — M. : UHDPA-M, 2018. — 255 c. + [lom.
MaTepuaisl — Pexxum moctyma: http://znanium.com/bookread2.php?book=942787 — 3aru. ¢
JKpaHa.

4. TeopeTHuecKHe OCHOBBI XUMHUKO-TEXHOJOTHYECKHX MPOIECCOB [DIEKTPOHHBIN
pecype] : yuebnoe mocodue / A. H. Cmupnos, C. A. KpsuioBa, B. 1. CeicoeB ; MI'TY. -
Maruauto-ropck : MI'TY, 2018. - 1 snekrpon. onrt. auck (CD-ROM). - Pexxum mpocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514
321/3515.pdf&view=true . - MakpooObekr. - ISBN 978-5-9967-1095-9.

B) MeToaunyeckue ykasaHus:

1. Teopernueckue ocHOBBI XuMuueckoil texHomoruu [Tekcr]: yue6. mocobue /A.H.
Cwmupnos, C.A. KpeuioBa, B.JM. CeicoeB. Maruuroropck: M3a-B0 MarHutoropck. roc. TEXH.
yu-ta uM. [.1. Hocona, 2018. 61 c. 10 mrT.

2. Ileryxos B.H., Bonomyk T.I'. IlnacTomeTpudeckuii METO/1 OTIPENIEIICHHUS CTIEKaeMOCTH
yraeil. Meroauueckne ykasaHus IO JAUCHUIUIMHE «TeopeThueckne OCHOBBI XUMHYECKOU
TEXHOJIOTHH TOIIMBA U YTJIEPOAHBIX MaTepHuaoBy - Maruuroropck: M3a-8o Marautoropck. roc.
TexH. yH-Ta M. [.M1.HocoBa, 2014 -10c

3. TleryxoB B. H. MeToasl WCHBITAaHHWS CIHEKAIOMEH W KOKCYIOMICH CIIOCOOHOCTH
KaMEHHBIX YIJIeH M MUXThI [ DNeKTPOHHbIH pecype] | yueOHoe mocobue / B. H. Ileryxos, T. T.
Bosomyk ; MI'TY. - Marauroropck : MI'TY, 2014. - 1 snektpoHn. ont. auck (CD-ROM). -
Pexum Jocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/112132
3/46.pdf&view=true . - MakpooOBEKT.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Hanmenoanue I10 Ne norosopa CpoK NeHCTBYS IMIIEH3HH
MS Windows 7 11-1227-18 ot 08.10.2018 11.10.2021
Professional(ais kimaccoB)

MS Office 2007 Ne 135 ot 17.09.2007 GeccpoHo
Professional



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

7Zip CBOOOJHO PAaCIPOCTPAHICMOC

OECCPOYHO

FAR Manager |cBo0OJHO pacnpocTpaHsIeMOoe

0ECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchIIKa

HammmonansHas
WH(OPMAIIMOHHO-aHAIMTUYECKAsT CUCTeMa —
Poccuiickuii MHIEKC HAy4YHOI'O ITMTUPOBAHUS

URL: https://elibrary.ru/project risc.asp

[Touckosas cuctema Axagemus Google (Google
Scholar)

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

Nudopmanmonnas cucrtema - EnmHOEe OKHO
JOCTyIIa K HHPOPMAIIMOHHEIM PECypcaM

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

@®enepalibHOE TOCYAAPCTBEHHOE OHOXKETHOE
YUpEXKICHUE «DenepalbHbII WHCTUTYT
MIPOMBIIICHHOM COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickass T'ocymapcTBeHHass OuOimorteka.
Karanoru

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

OnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaﬂbHO-TCXHI/I‘-ICCKoe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

1. Yuebnas ayautopus Ui IPOBEICHUS 3aHATUHN JIEKIIHOHHOTO TUIIA OCHAIIIEHA!

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YyeOHas aynuTopus Ui NPOBEJNCHMs J1abOpaTOpHBIX 3aHATUH «JlabopaTopus 1o
XUMHUYECKON TEXHOJIOTUH TOIUIMBA» OCHAIIEHA J1a00paTOPHBIM 000PYAOBAaHUEM:

- nabopaTopHOE 000pyI0BaHUE:

-MyQenbHbIe MKa(BbI;

- QHAJIMTUYECKHE BECHI;

- TUTUTKY SJIEKTPHUYECKUE;

- XMUMHYECKHE PEAKTUBbI, XUMUYECKasl I0CYAA, BOASHbIE OAHU, TEPMOMETPHI U T.JI.

- KOJIOOHArpeBaTeNt IEKTPUIECKHE, XOJIOAMIBHUKHI, TEPMOMETPHI,

- mpuOopsI XKykoBa,

- CYIIMJIBHBIN KA,

- Habop apeoMeTpoB,

- 0ropetku KoTBUHKE,

- TATPUMETPUUYECKHE YCTAaHOBKH,

- YCTAaHOBKH JIJIsl PAa3TOHKH CMOJIBI M CBIPOTO OEH3071a.

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 17151 CaMOCTOSATENIBHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.
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6 YueOHO-MeTOqMYEeCKOE 0OOecTiedeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

Bonpocwt k konnoxeuymy no pazoenam 1- 3
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TomnmuBo u ero kiaccupukanus. 3HAYCHHE TOPIOUMX HCKOMAEMbIX M YIJIEPOJHBIX
MaTepHaJIOB B SHEPreTUKE, XUMUYECKON U IPYTUX OTPACIAX MPOMBIILICHHOCTH
['eorpadus mpupoanbix sHeproHocuteneil B Poccun. Pa3BemaHHble M HCIONIb3yeMbIe
3amacel HCKOMAaeMbIX yrieu B Poccun.

B03MOXHOCTH 1 TEPCHIEKTUBBI XUMUYECKON TIepepabOTKU TBEP/IBIX TOPIOUUX UCKOTIAEMbIX
Hcrounnku ob6pazoBanus TI'M. OOmas cuctrematuka TI'W. Ilonstue o rymurax,
camponeNnTax, TMITOOMOIUTaX

OO0mrme cBefieHus: 00 YTOJNbHBIX MECTOPOKACHUSIX

XapakTepucTUKa UCXOJHOTO OPraHMYECKOro MaTepualia, €ro IpyHIoBON M 3JE€MEHTHBII
COCTaB

[TpoucxoxaeHue yriei, CTaauu yrieo0pa3oBaHHUs.

[Tepast daza yrmeoOpazoBanus -rymudukanus. [Ipomeccel TieHHs, TEeperHUBAHUS,
OTOp(EeHHS U THUCHUS

Topdsaas cragus. Buast TophoB, yciaoBus ux 00pa3oBaHUs, TPYIIIOBON COCTaB, CTETIEHb
paznoKeHUs

VYronbHas cragus. Bugsl yriei, ycinoBus ux o0pa3oBaHusl.

OnemenTHbIN coctaB TT'U, conepkanue Biaru, BbIXOJ JIETYYHX B 3aBUCUMOCTH OT CTEIIEHU
yriaepukauuu

OO61mas xapakTepucTuka OypbIX yriiei, KaMEHHBIX yIJei, aHTPaluTOB

Metamophusm yriiel, pakTopbl, BAUSIOIIME HA HETO

XapakTepucTuKa XUMHUECKOTO JIEMEHTA: YIaepod. AIOTponHbIe (GOPMBI yIiiepoia, ero
BAJICHTHBIE COCTOSTHUS B 9THX (pOpPMax, TUIIBI CBSI3€H, KPUCTAJUINYECKUE PEIICTKH.
Crpoenue opranumyeckod Maccel TI'M. MunemnspHele, MaKpOMOJEKYJSIPHbBIE U
ITOJIMMEPHAsI TUIIOTE3bI CTPOCHHUS.

3aKOHOMEPHOCTU CTPOCHMSI SIIEPHOM M mepudepruuecKoil yactei CTPYKTYPHBIX €IUHMIL
MaKpOMOJIEKYJI C U3MEHEHHEM CTaJuK MeTamopdusma.

Crpoenne spepHoil u mnepudepuilHOi dYacTeil CTPYKTYpHBIX E€AMHHUI[ MaKpPOMOJIEKYJ
neTporpapuyecKuXx MUKpPOKOMIIOHEHTOB YTjieil (BUTPUHUTA, UHEPTUHUTA U JIUNITUHUTA).
CoBpeMeHHbIE NPEACTABIIEHUS O MOJIEKYJISIPHOM CTPOEHMH opranndeckoi maccsl TTH.
Mopenu cTpoeHHUs U X HaAMOJIEKYJIIpHasl CTPYKTYpa.

[TeTporpadudeckuii cocTaB NCKOMAEMBIX yIieH

Manepansl, ux rpynnsl. XapakTEepUCTHKAa MalepaloB. /marHocTuka ManepaioB IO
[IOKA3aTeII0 OTPaKEHUS

JIutoTHnBl M CTPOCHUE yriIen

Munepanbabie npumecu TT'U, ©X OCHOBHBIE ITPEBPALLICHUS.

Bonpocwi k konnoxkeuymy no pasoeny 4

1.

Jaiite ompeneneHue TOHATHUSIM: TapTUs, OObEeIUHEHHass ™poda, TodeuyHas Mpooda,
nabopaTopHas 1poba, aHauTHIecKas mpooda, paboyee COCTOSHHUE TOTUIMBA, AaHATTUTHIECKOE
COCTOSTHUE TOIUIMBA, CYXO€ COCTOSIHHE TOILJIMBA, CyX0e 0e330JIbHOE COCTOSHHE TOIUIHBA.
O0o03Hauenus.

Kak mpoBoauTtcst nmepecuer pe3yabTaToOB aHalW3a TBEPAOTO TOIUIMBA JJIS PA3IHYHBIX €rO
COCTOSIHHI?

[Tokazatenu texnuueckoro ananusza TI'U. Copnepkanue Bnaru. OmnpeneneHne mMaccoBOU
JIOJIA BIard. BrivstHME PUpOBI, cTaauu MeTamopdu3ma, rnerporpadguueckoro cocraBa Ha
BJIQXKHOCTb TBEPIOTO TOIUIMBA.
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Copnepxanune MuHepanbHblx npumecedt B TI'U. [loBeneHne MuHEpaIbHBIX KOMIIOHEHTOB
IIPY COKUTAHUU U NIPU ITUPOJIN3E.

Jaiite ompeneneHue 30JbHOCTH TOIUIMBA, U HAMMIIUTE (HOPMYJIBI epecyera Ha CyXyio H
pabouyro Macchl ToruMBa. CyIIHOCTh ONPEAEIeHUs 30JIbHOCTH.

Copnepxanue cepHuctbix coenuHenuil B TI'U. CymnHocts omnpenenenus. Buasl cepsl u
BIIMSIHUE UX HA KQUECTBEHHBIC [T0KA3aTEIH YIJIA U KOKCa.

Uro Ha3bIBaeTCs JIETYYMMHU BELIECTBAMM, U KaKHW€ COEIMHEHUS BXOIAT B UX COCTaB?
Omnpenenenue BBIXOAA JETYYUX BELIECTB.

Breixon neryunx BemectB u3 TI'UW. Bausiaue npupopasl, craauu meramopdusmMa H
neTporpauyeckoro COCTaBa TOIIMBA HA BBIXOJ JIETY4YHX BELIECTB U MOKA3aTeIu KauyecTBa
npoaykuuu nuposmsa TT'H.

Kakue 13 npupoJHbIX 3HEPreTUYECKUX TOIUIMB XapaKTEepPU3YIOTCSl HAUOOJIBIINM BBIXOJOM
JETY4YMX BEUIECTB U NTOYEMy?

[TpuBenure knaccupukanuio Helerydero ocrarka. OT 4ero 3aBUCUT BBIXOJ M CBOMCTBa
TBEP/bIX HEJIETYYUX OCTATKOB?

Tennora cropanus TorMsa. Ee 3aBUCMMOCTb OT pa3inuyHbIX PaKTOPOB. UTO MOHUMAIOT 1101
yZIE€IbHOM TEIIOTON cropaHus?

Beiciiast u HU31Ias TEII0Ta CropaHus ToIMBa. YeM 00bACHACTCS pa3indue MeXIy HUMU?
B yem 3akitouaeTcsi CyIIHOCTh METOJIa OIPEIEICHUsI TEIIOThl cropanus Tommba? Kakoit
[I0Ka3aTellb YHEPreTUYECKON LIEHHOCTH TOILIMBA INPUHATO HCIOJIb30BaTh IIPU pacueTax
pacxojia ToruiMBa?

Kakwue 31eMeHThI BXOIAT B cOCTaB TBEpAOro TorumBa? Kakue u3 HUX SBISAIOTCA TOPHOYMMHU
Y HEroprounMu?

Kakue sneMeHTHI SBIAI0TCS 0aj1acTOM U 1odemMy?

Kakwue BuzbI cepbl BXOJIAT B COCTaB TOILJIMBA?

Uro BkmouaeT B cebOsa snemeHTHbIN aHanu3 TI'U? I'me ucnonb3yroTcsl JaHHBIE 3TOTO
aHanu3a?

Kakumu crioco6amMu MOXHO ONpPEIeNuTh JIEMEHTHbIM cocTaB TomuBa? Kak BbIpaxaercs
AJIEMEHTHBIM cocTaB paboueil Macchl, AHATUTHYECKOM MacChl, CyXOM Macchl, CyXoi
0e330JIbHOH (TOPrOYEH) MacChl, OPraHUIECKON MacChl TOILIMBA?

OnemeHTHbIN cocTaB TI'M, 3akOHOMEPHOCTH €r0 U3MEHEHHUS B 3aBUCUMOCTH OT MPUPOBDI,
CTaJuM MeTamopdu3Ma U neTporpapuueckoro cocTana.

Bimmstaue snementHoro cocraBa TI'M Ha TemmoTy cropaHus TOIUIMBA.

I'pynnosoii xumuueckuii cocraB TI'M mo ngaHHBIM M3y4eHUS NPOLYKTOB DKCTPAKLUU
MHUHEpaIbHBIMHU pEareHTaMU.

I'pynnosoii xumudeckuit coctaB TI'M 1o JaHHBIM HCCIIEIOBaHUS NIPOAYKTOB DKCTPAKIUU
OpraHWYECKUMH pearcHTamu.

Bonpocwi k konnoxkeuymy no pazoenam 5-1

1.

Ob6oramenne TI'U. Ilokazarens obGoraruMoctu. [IpUHIUNBI T'PaBUTAIMOHHHOTO U
(bI0TaIMOHHOTO 0OOTAICHHUS.

Metoapl pazfesieHus] TOPIOYMX UCKOMAEMBbIX U MPOAYKTOB HUX MEpPepabOTKU: IKCTPaKIIHs,
MEPErOHKa U PEKTU(DUKALINS.

Mertoap!l pa3zeneHus roploYMX HCKOMAeMbIX U MPOAYKTOB UX MepepaboTKu: axcopouus,
abcopO1usi, MeMOpaHHBIE METO/IBI.

Metoapl pa3jieleHdss TOpPIOYMX HCKOMAaeMbIX M MNPOAYKTOB HMX IepepabOTKH:
KpUCTAJTN3aIUsl, KOMILUIEKCOOOpa30BaHUE.

dusnueckue U (HU3NKO-XUMHUECKHUE METOABI HCCIEAO0BAaHHUS TOPIOYUX MCKONAeMbIX U
MPOJYKTOB UX nepepadoTku. X cymHoCTh, 00651acTh IPUMEHEHUS

TepMuueckas AecTpyKIus yriied. 3aKOHOMEPHOCTH ITPOLIECCOB TEPMUUECKON JECTPYKIUH.
TepMuyeckasi ycTOMUMBOCTh Kak (DYHKIHS SHEPTUH CBSI3U.
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[MTuponmuz OMY. OOmas cxema, 3Tambl TepMuUueckoil nectpykuuu. Kiaccuduxanms
nocJe0BaTeIbHO-apauIeIbHBIX MPOIECCOB TEPMUUYECKOM NECTPYKLIUN KaMEHHOTO YTJIs.
3aKOHOMEPHOCTH pa3pblBa XUMUYECKHUX cBsA3eil B OMY npu nuposuse.

OO0mue 3aKOHOMEPHOCTH pa3pylIeHUs pPa3IU4YHBIX CcTpykTyp OMY mnpu nuponuse
(mapaduHoBBIC, HAPTEHOBBIE, APOMATHYECKHE, AIKHIAPOMATUYECKHE C KOPOTKOH U
JUTMHHOM 11ETIhI0, JUCHOBBIA CUHTE3).

Oco0eHHOCTH TEPMHUYECKOM JECTPYKIIMH Pa3IMYHbIX KJIACCOB Y B mpu HU3KUX U BBICOKHUX
Temneparypax. Psaapl crabunbHOCTH Y B npu paBHOM uncie aToMOB yriepoja B MOJIEKYJI€.
Peakunu mapora3oBbIX IPOYKTOB C 00Pa30BABIIMMCS ITOJTYKOKCOM -KOKCOM.
Kunernyeckue viccnenoBanus mpoiecca nupoiusa yriaei. Llens u 3aaun KHHETHYECKOro
UCCJIEJOBAHMUSL.

Meronapl Tepmuueckoro aHanmsa: JlepuBarorpadus. Jlepusatorpadudeckue kpusbie: TI,
ATT, ATA, T. OcHoBHble IEpuobl TEpMOXUMUYECKUX MpeBpameHuit TI'U.
Kunernyeckas cxema M KHHETHYECKast MOJIEb TUPOJIN3a KAMEHHOTO YIJIs
TemnepaTypHble HHTEpBajbl MUPOJIU3a KaMeHHOro yris. Kparkas XxapakrepucTuka
MIPOLIECCOB U MPOYKTOB MUPOJIN3A.

O6mas cxema nuponuza kamenHoro yris (H.C. I'pasnoBa). Ee kpaTkas xapakTepucTHKa.
[TpumepHBIif BBIXOJ HPOAYKTOB MUPOJIU3a KAMEHHOTO YISl MPU MOJYKOKCOBAHUH H
KOKcoBaHuU. YeM oH ompenensercs?

[Ipoananu3upyiite xapaktep Bbixoga CO, CHs, H2 mpu nuponuse yrisi B HHTepBale
temneparyp 100-900 0C.

Bonpocul k konnoxeuymy no pazoenam 8-9
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XapakTtepucTuka NpearjacTudeckoro Harpesa. lIpouecchl, nporekaronme B 3TOM
TeMIepaTypHOM HHTEPBAJIE.

Cragusi mnacTuueckoro coctosiHusa. OcCOOEHHOCTH Tmepexoja yYIis B IUIACTUYECKOE
COCTOSIHHE.

[Ipouecchl, mporekaronme B OMY B IUIACTUYECKOM  COCTOSIHMHM.  Peakiuu
TUAPUPOBAHUS-IETUAPUPOBAHUS.

OcobeHHOCTH TpoIIeccoB XUAKO(Da3HOM 1 TBepA0(ha3HON MOTUKOHICHCALIUH.

[TokazaTenu kauecTBa MIACTHYECKOM MACChl (KOJIUYECTBO, BA3KOCTH, MPOJIOKUTEILHOCTD
npeObIBaHMs YTl B TNIACTUYECKOM COCTOSTHHH, KOTMYECTBO 30H MJIACTUYECKOTO KOHTAKTa
MEXy 3€pHAMHU YTJIs).

®DakTophl, OINpeAeNIIoNIe CBOMCTBA IUIACTUYECKOW Macchl (ypoBeHb MeTaMopduszma
yriie, nerporpaduyecKuii CocTaB, TEMIEPATypPHbIE UHTEPBAIBI TUIACTUYHOCTH, CKOPOCTh
HarpeBa, pasMep YroJdbHBIX 3€peH, JMJ00aBKH CMOJHMYTBIX BBICOKOMOJEKYISPHBIX
OpPTaHWYECKUX COCAMHEHHM U JIp.).

Cragus oOpa3oBaHus MONIyKOKca. [[OHATHS O ClIeKaeMOCTH ¥ KOKCYEMOCTH YTJIsl.
DaKTOPHI, ONPEACIISIONINE CTIEKAEMOCTh YISl (XapaKTepUCTUKA YIJIsl, KPYITHOCTh YTOJIbHBIX
3epeH, CKOPOCTh HarpeBa, YIUIOTHEHHWE YTOJbHOW 3arpy3Kd, MUHEpadbHbIe 100aBKH,
OpraHuyecKue 100aBKH).

Mertobl onpeaeeHus CrieKkaeMoCT KaMeHHoro yriis. [lokasarenu criekaeMocTH.
XapakTepucTUKa  IJJACTUYECKMX  CBOMCTB  yras 1no  Merony  CamoKHHKOBaA.
IImacromerpuueckas KpuBasi. BUbl I1aCTOMETPUUECKON KPUBOIA.

Ilepexon mosrykokca B KOKC. MexaHu3M npouecca.

BnusiHne ycanku moinykokca-KoKca Ha IOKa3aTed €ro KpyrHOCTH.

IIpouHOCTB KOKCa. Buasl IpOYHOCTH.

JpobumocTs 1 uctupaeMocTh Kokca. [Tokazarenu.

Mertob! onpeiesieHUs KOKCYEMOCTH KAMEHHOTO YTJIS.

HectpykruBHas ruaporernsanus (') TBepasix Torus. Llens, cmiocoOsl.

Teopetnueckue ocHOBBI 1.



18. Cripbe, ucnonn3zyemoe aius I
19. ®akTtopsl, Biustonme Ha nporecc JAI°
20. BrnusHUE TUAPOTCHU3AINH HA CTICKAEMOCTh OYPBIX U KAMEHHBIX YIIIeH

IIpumepsbl pacyeTHBIX 3aIaHUI:

1. OmpenenuTh TEIUIOTBOPHYIO CHOCOOHOCTh (Q,) yIUIsA, 3JIEMEHTHBIH COCTaB KOTOPOTO
CIEAYIOLIUNA

DIIeMEHT C H S N O W A
Conepxanue, Macc.% 37,2 26 06 104 [12 40 7,2

Pemenue. [TogcraBum npuBeeHHBIC B Ta0IUIIE JaHHBIE B popMyiry MeHeneesa:

Qu = 0,339[C] + 1,025[H] + 0,1085[S] — 0,1085[0] =
0,339-37,2 4+ 1,025- 2,6 + 0,1085 - 0,6 — 0,1085 - 0,12 = 13,0 MJIk/xr .

Otser: 13 MJDk/KT.

2. OnpenenuTs TEIUIOTY CTOPaHUs CMECU ra3oB cocTaBa, 00.%: H2-87; CH4-2,5; C2H2-0,5; CO2
-10.
Pemenne. Husmyio TemnoTy cropanus IM® cMecH ra3oB JaHHOTO COCTAaBa PAcCUMTAaEM IIO

dbopmyre

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/Mm5.

Otser: 10,571 MJIx/kr.

3. IIpu oboraieHn# TpyAHOOOOraTUMOTO YISl OBLITU MOJYUYEHBI: KOHIIEHTPAT C 301bHOCTHI0 10%,
POMEXKYTOUHBIM TPOAYKT, coaepxammuii 30% MuHepanbHBIX BELIECTB, IpH Bbixonae 4,5% u
OTXOJIbI 30JbHOCTBIO 72%, BBIX0OA MX cocTaBua 25%. OnpeaenuTts 30J1bHOCTh PSAAOBOTO YIJIS.
Pemenne. Haxonum nponeHTHbIN BBIXOJ (Ap.y.) KOHLIEHTpaTa!

100 — 4,5 — 25 ="70,5%.

30JIbHOCTB PSIZIOBOTO YIJIsl paBHA:

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

4. Ilpu ucnblTaHMM Ha OOOTraTMMOCTb YIJIEH ABYX pa3iMYHBIX MECTOPOXKIACHUN METOJIOM
pacciioeHust mpo0 B TAKENBIX KHUAKOCTAX MOTYUYEHBI CIEAYIOLUE PE3yIbTaThl 10 BEIXOAY:

po6a 1: mpoMeskyTOUHBIX (hpaKimii ¢ maoTHOCTHI0 1400—1800 Kr/HM® — 3,76%); GecTIOpOIHBIX C
mwioTHOCTRIO < 1800 xr/am® — 84,9%:

npoba 2: mpoMexyTOouHBIX - 29,0%; 6ecriopoaHbIx - 71,2%.

Onpenenuts KaTeroputo 000raTUMOCTH ITUX YTIIEH.

Pemennue.

O6oratuMocTh paBHa

T :('an /’Y6n ) 100, %,

1€ Ynp — BBIXOJ] MPOMEXKYTOUHBIX (pakimid, Y — 1400—1800 xr/um3,
Y6n — BBIXOJT OecriopoaHoi Macchl, Y < 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. oOueHb TpyAHAS.

5. TII0THOCTb HACHIMHON Macchl IMMXTHI yMeHbIIMIACh ¢ 775 10 760 kr/um® npu HemsMeHHOM
BJIare U JIpyrux napameTpax ee kauectBa. Kak u3aMeHuTcs pacxon rasa Ha o0orpeB Oatapeu Juis
COXpaHEHHsI IOCTOSIHHBIM YPOBHsI TOTOBHOCTHU Kokca? [IpekHee 3HaueHue o011ero pacxoa rasa -
11220 am®/4.

Pemenne. KonnuecTBo KokcyemMoii MUXTHI (KI) B mepBoM ciaydae 775-Vk,Bo - ciaydae 760-Vk
(VK - moste3HbIi 00beM KaMephl KOKCOBAHHS).

C yMeHbIICHHEM IUIOTHOCTH HACBITHOM MAacChl IIUXTHI ~ KOJUYECTBO KOKCYEMOH IIMXTHI
ymenbmiock B 775-Vk/(760-Vk)=1,0197 pa3, ciemoBaTenbHO, pacxo]i OTONUTEIBHOTO rasa
YMEHBIIUTCS BO CTOJIBKO XKE pa3 U COCTABUT:

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

6. IIpu obGorpeBe TOMEHHBIM ra3oM M3MeHeHHe Kod(dunrenta n3opiTka Bo3ayxa ¢ 1,3 Ha 1,5
TIPUBENO K YBEIMYEHHIO KOJMYECTBA MPOAYKTOB ropenus ¢ 1,85 mo 2 um® ma 1 mm® rasa.
Temneparypa npoxaykro ropernst 300 °C, Termoemxocts - 1,47 xJIx/(am>-K). Onpenennts
JIOTIONHUTENBHBIA YHOC Tera Ha 1 HM® Taza. Ha CKONBKO IPOIIEHTOB YBEIHUNTCS PACXO TEIa
Ha 000TpPEB MpH TEIIoTe cropanus raza 4000 k [x/av>,

Pemienue. JlomonHUTENbHBIA YHOC TEIJIa CBSI3aH C TMOBBIMIEHHOM IUIOTHOCTBIO MPOJIYKTOB
CropaHusl JOMEHHOTO Ir'a3a M0 CPAaBHEHUIO € IJIOTHOCTHIO MPOAYKTOB CTOPAHUS KOKCOBBIM Ia30M.
Jlst 1 M ra3a OH COCTABHT:

Quon= (2-1,85)1,47-300=65,5 x]JIx.

Pacxon Teruia Ha oOorpeB yBenmuutcs Ha (65,5/4000)100=1,64 %.

7. W3BecTHO, 4TO YICNbHBIA pacxoja Temsia Ha KokcoBanue BiakHod muxTthl (W = 10%)
coctaBisieT Qe = 2700 xJx/kr. OnpenenuTts yaeabHbId pacxoj Terjla Ha KOKCOBAHHUE CYXOM
IIAXTHI Qe

Pemenne. Bocions3zyemcs Gpopmymnoit
_ 100 — w 4 W
qBHI - qCHI 100 qW 100‘

Qe — YZEIBbHBIN pacxo[] Teria Ha KOKcoBaHue | Kr cyxoi muxTel, KJDK/KT;

Qw— YIEJIbHBII pacxo]l TeIUla Ha UCMapeHue 1 Kr BOJblI U MEperpeB BOASHBIX MapoB, KJK/KT.
Ecnu npunsaTh sHTaNbNUIO 1 KT BoAstHBIX napoB rpu 0° C 2490 kJx/kr, a TeruoTy neperpesa C-t =
2,04 « 650 = 1320 x/lx/kr, To nipu K. 1. A. nedeir 75 %, qw=5070 x/[x/kr/ dakTuyecku 3Ta
BEJIMYMHA MOXKET TOoX0auTh 10 5800 kJ[X/KT.

BsIpazum Qew:

Gss — 58W 2700 — 58 - 10
100—w 100 —10

Qom = 100 = 2356 xJ[x/xr.

IIpumepnbie TeMbl pedepaToB

1. OneHka BUAOB MNPHUPOJIHBIX HSHEPrOHOCUTENEH KaK CBIpbs I TEPMUYECKOH U
TEPMOXUMHUYECKOHN TIepepabOTKH.

2. CoBpeMeHHOE COCTOSIHHE U OCHOBHBIE TEH/ICHIIMH B Pa3BUTUHU TEXHOJOTHHU MepepaboTKu
IIPUPOJHBIX SHEProHocuTenen B Poccun u B mupe.

3. Teopernyeckoe U MPaKTUUECKOE 3HAUEHUE (PU3MUYECKUX CBOMCTB KaK MPUPOAHBIX TOIIUB,
TaK U TBEPJbIX MPOJYKTOB UX TEPMHUUECKOHN MepepaboTKH.

4. Tlopuctocts yrneil. Knaccuduxanus, XxapakTepucTUKa U METOJbl U3YUYEHUS TOp YIJei.
MeTonbl uccie10BaHNsI CYMMAapHON BHYTPEHHEN OBEPXHOCTH YIJICH.

5. OnTuueckue  cBoiicTBa  TBepAbIX  TOmIMB.  OTpaxarenbHas  CIIOCOOHOCTb
neTporpaduyecKkux HHIPEAUEHTOB U CTENIeHb MeTaMmopdu3ma.



~

10.

11.

12.

13.

14.

15.

Xpomarorpadus Kak METOJI MCCIEIOBaHUS B YIIIEXUMUN

Mertoapr UK-ciekTpockonuu B UCCIEA0BAaHUM YIJICH.

PactBopeHue yriel Kak METOJ MO3HAHUS UX CTPYKTYPBI U KaK METOJ, IOJyYECHHsI U3 YIils
JKUJKHUX TTPOTYKTOB MPAKTUYECKOTO Ha3HAYCHHMS.

PactBopenue yrieit B gjoHOpax BOJOpoAa W B NMPUCYTCTBUU BOjaOpoja. PeaknnoHHas
CIIOCOOHOCTh  yIJIs, BBISIBJICHHAsS TIPH PACTBOPCHUHU. YTPABJICHHE PEAKIIMOHHON
CIIOCOOHOCTBIO YTJISL.

Husmrast u Beicmias teruiota cropanus. CBs3b BbIXOJA JIETYYHX, SJIEMEHTHOT'O COCTaBa
TOILJIMB C TEIUIOTOH CropaHus. AHAJIU3 pacueTHHIX (OPMYI JUIsI BHIYUCICHUS TETUIOTHI
CrOpaHus 110 JICMEHTHOMY COCTaBYy.

Pa3ButHe TEXHOIOIrMM KOKCOBAHMS TBEPABIX IPUPOAHBIX dHEProHocuTeer B Poccun u B
MHUpE.

[IpeBpalieHue B 1aCTHYECKOE COCTOSIHUE KaK PE3YJIbTaT TEPMUUECKOM JTECTPYKIIMH YTJIs.
CBoOIICTBa yIJIeH B IUIACTUYECKOM COCTOSIHHH: BSI3KOCTh T'a30MPOHUIIAEMOCTh, TMHAMHUKA
Ta30BBIACIICHUA, TeMHepaTypHHe I/IHTepBaJIbI.

CnekaeMoCTh, CIEKarIas CIOCOOHOCTh M KOKCYeMOCTh yrieid. MeTombl ux
OTpeICTICHUSI.

3HaueHue U HEOOXOAUMOCTh oOoraiieHus yrieil. TeopeTuueckre OCHOBBI 00OTaleHUS.
OrneHka creneHu 00oTaIeHus.

OcHOBHBIE MPUHIUIBI pacyeTa U COCTABICHHUS YTOJbHBIX IIUXT JIs MPOU3BOICTBA
METaJUTyprUueCKoro KOKca.



Ipuio:xxkenne 2

7 OIIeHO‘IHBIe cpeacrea 1Jisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranmuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLICHOYHbIE CPEJACTBA /ISl POBEACHUS MPOMEKYTOUYHON ATTeCTAlUM:

CtpyKTypHBII
JIEMEHT [I1anupyemble pe3yabTaTbl 00ydeHUs OneHOYHbIE CPEICTBA
KOMIIETEHIIUU

I1K-2 Cnocoben OCYIICCTBJIATE KOHTPOJIb CBIPbA, MAaTCPHUATIOB U TCKYIIUX OTKJIOHECHHH OT 3aIaHHBIX IMapaMETPOB IJIA obOecreyeHns KauecTBa KOKCOXHUMUYECKOM
IMPOAYKIIMHU B XOAC €€ IIPOU3BOJACTBA

[1K-2.1 OcyIIecTBIIsIET KOHTPOJIb ChIpbs U MaTepuainoslllepeuens meopemuueckux 60npocos K IK3ameHy:
st obecnieueHusl KauecTBa Kokcoxummyeckoi| 1. DmementHsblit coctaB TI'U, comepikanue Biaaru, BbIXOJ JETYYUX B 3aBUCUMOCTH OT CTCIICHH
[TPOIYKIIMH B XOJI€ €€ IIPOM3BOACTBA yriaeduKanuu

2. OO0mas xapakTepucThKa OypbIX yriei, KaMeHHBIX YIJiei, aHTpaIuTOB

w

. Meramopdusm yrieit, hakTopsl, BIUAIONINE HA HETO

4. XapakTepuCTHKAa XUMHUYECKOTO JIEMEHTA: YIJepol. AJUIOTpOINHBIE (OPMBI YIiepona, ero
BAJICHTHBIE COCTOSTHUS B 9THX (POpMax, TUIIBI CBSI3€H, KPUCTAJUINYECKHUE PEIICTKH.

5. Crpoenue opranndeckoir Maccel TI'M. MunennspHblie, MaKpOMOJIEKYJISIpPHbIE U TTOJTUMEPHAs
TUIIOTE3bI CTPOCHMUSL.

6. 3aKOHOMEPHOCTH CTPOEHUS sANepHOW M mepudepuyeckoi YacTeil CTPYKTYpHBIX €AMHUILY
MaKpOMOJIEKYJ ¢ U3BMEHEHHEM CTaJlM MeTaMopdu3ma.

7. Ctpoenue siepHOl M nepudepuilHOW vacTeld CTPYKTYPHBIX €IMHUIl MaKpOMOJEKYI
neTporpadpuyecKux MUKpPOKOMIIOHEHTOB YIJiel (BUTPUHUTA, UHEPTUHUTA U JIMNITUHUTA).

8. CoBpeMeHHBIE MPEICTaBICHHS O MOJIEKYIISIPHOM CTPOEHHH opranndeckor maccel TT'U.

9. Mogenu cTpoeHHsI ¥ MX HaIMOJIEKYJIsIpHAst CTPYKTYypa.

10. Ilerporpadudeckuii COCTaB HCKOITAEMBIX yIIICH

11. Marnepansl, UX TpymIbl. XapakTepuCTUKa MarepaioB. Jl[MarHocThka MalepajioB IO
IIOKA3aTeNI0 OTPaKEHUS

12.  JIUTOTHIIBI U CTPOCHUE YTIIeH

13. Munepansubie npumecu TI'U, X oCHOBHBIE MTpEBpAILEHUS.

14.  Copepxxanue MuHepanbHbIX npuMeceil B TI'M. TloBenenne MuHepaibHBIX KOMIOHEHTOB




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[[narupyemblie pe3yiabTaThl O0ydeHUS

OneHoYHbIE CPECTBA

IIPU C)KUTAHUU U [IPU TTUPOJIU3E.

15.  JlaiiTe ompe/eneHre 30JbHOCTH TOTUIMBA, U HAMUIIATE (OPMYIIBI IIepecueTa Ha CyXyI0 U
pabouyro Maccel ToruBa. CyIHOCTh ONPEECICHHS 30JIbHOCTH.

16. Conepxanue cepuuctbix coenunennii B TTU. Cymuocts onpeneneHus. Bunsl cepsl u
BIIMSIHUE UX Ha KQUE€CTBEHHBIE [10KA3aTeIN YIJIs U KOKCa.

17.  Yrto Ha3piBaeTCA JNETyYUMHU BEUIECTBAMH, M KaKHU€ COCIWHEHHUS BXOAST B MX COCTaB?
OrnpezeneHne BbIX0/a JETyUYNUX BELIECTB.

18. Beixox neryuux BemectB u3 TI'M. Bnusnue mnpuponbl, craguum MmetamoppusMa U
neTporpaduyeckoro cocTaBa TOIJIMBA HA BBIXOJ JIETYYHUX BEIIECTB M MOKa3aTeIn KauecTBa
npoaykuuu nuponmsa TT'H.

19.  Kakwue u3 mpUpOJHBIX SHEPTETUYECKHIX TOIUTUB XapaKTEPU3YIOTCS HANOOIBIITNM BBIXOI0M
JETY4YHX BEUIECTB U MTOYEMY?

20. IlpuBeaure KiIaccUPHUKAIMIO HEJIETydero ocrarka. OT 4ero 3aBUCUT BBIXOJ U CBOWCTBA|
TBEP/BIX HEJETYYHX OCTATKOB?

21. Temnora cropanus TorumBa. Ee 3aBUCUMOCTD OT pa3nuyHbIX (pakTopoB. UTO MOHUMAIOT
NOJ1 yAENbHON TEIUIOTOM CropaHus?

22. Beicmiasg u Hu3IIAs TEMJIOTa CTOpaHUs TOIUIMBA. UeM OOBACHSAETCS paziudhe MEX.IY|
HUMH? B yeM 3akiroyaeTcs CyIIHOCTh METOJIa ONpPEAENICHHs TEIUIOThl CrOpaHusl TOIUIMBA?
Kakoli moka3zarenp SHEPreTMYecKod LEHHOCTH TOIUIMBA MPUHATO MCIONb30BaTh MpU
pacderax pacxoja ToruiuBa?

23. Kakume n»rmeMeHTHI BXOIAT B cCOCTaB TBepaoro tommBa? Kakwe W3 HUX SIBISIOTCH]
TOPIOYMMH U HETOPHOYUMU?

24. Kaxue >meMeHTHI SBISIOTCS 0AIaCTOM B TTOYeMYy?

25. Kaxkwue BubI cepbl BXOASIT B COCTAB TOTINBA?

26. Uro BrimouaeT B cebs aneMmeHTHbIM ananus TI'U? ['me ucnonb3yroTcss JaHHBIE HTOTO
aHanuza’?

27. Kakumu crioco6aMu MOKHO OTIPEICTTHTh DIIEMEHTHBIN cocTaB ToruinBa? Kak BeipakaeTcst




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[[narupyemblie pe3yiabTaThl O0ydeHUS

OneHoYHbIE CPECTBA

AJIEMEHTHBIM COCTaB pabouell Macchl, AHAJUTUYECKOW MacChl, CYXOM MaccChl, CyXOH
0€330J1pH011 (roproyYeii) Macchl, OPraHMYECKOM MacChl TOTUIMBA?

28. DOnementHsblil coctaB TI'M, 3aKOHOMEPHOCTH €r0 U3MEHEHHSI B 3aBUCUMOCTHU OT MTPUPO/IHI,
cTaauu Metamop(u3Ma U neTporpadudeckoro cocTana.

29. Buumsaue snemenTHOro coctaBa TI'M Ha TEIIOTYy cropaHus TOIUIHBA.

30. TI'pynnoBoii xumudeckuii coctraB TI'U mo gaHHBIM HM3y4YeHHsS] MPOIYKTOB SKCTPAKIIMU
MUHEpaJIbHBIMHU pEareHTaMu.

31. TI'pynnoBoit xumuyeckuit coctaB TI'U nmo naHHbIM Hccae10BaHUS TPOAYKTOB IKCTPAKIIHH
OpraHUYECKUMH peareHTamu.

32. Oo6oramenue TI'U. Ilokaszarenp obGoratumocT. [IpHHIMIBI TPaBUTAIIMOHHHOTO |
(bI0TalIMOHHOTO 0OOTAIICHHUS.

33.  Meronsl pa3aeneHnus TOPIOYUX UCKOTIAEMBIX U MPOYKTOB MX NMEepepadOTKU: SIKCTPAKIHS,
MEPETOHKA U PEKTU(UKALINS.

34. Meronbl pazesieHUs] TOPIOUMX MCKOMAeMbIX M MPOJYKTOB UX MepepadoTKU: aacopOuus,
abcopbuus, MeMOpaHHbIE METO/IBI.

35. Meronsl pazfeneHus TOPIOYMX HCKOMAeMbIX M MPOAYKTOB HX IepepaboTKH:
KpHUCTaNTU3aLHsl, KOMILIEKCOOOpa3oBaHue.

36. @usnueckue u PUINKO-XUMUYECKHE METOJbI HCCIIEAOBAHMS TOPIOYMX HCKOIAEMBIX U]
MPOJYKTOB UX nepepadoTku. Mx cymHocTh, 0651acTh IPUMEHEHUS

37. Tepmuueckas JECTPYKIHS yIiied. 3aKOHOMEPHOCTH TIPOIECCOB  TEPMUUYCCKOM
nectpykuuu. Tepmudeckast yCTOHYMBOCTh KaK (DYHKIIHMSI SHEPTUU CBS3H.

38. Iluponuz OMY. OO6mast cxema, 3Tambl TepMHuecKoi aectpykuuu. Kiaccudukarus
MI0CJIE0BATENBHO-IAPAJUIEIbHBIX MPOLIECCOB TEPMUYECKON JTECTPYKLIMU KAMEHHOTO YTJIS.

39. 3aKOHOMEpPHOCTHU pa3pblBa XMMUYECKUX cBsi3eil B OMY npu nuposnuse.

40. OOume 3aKOHOMEPHOCTH pa3pyLICHUs Pa3IUuHbBIX CTpykTyp OMY mnpu nuponuse
(mapaduHOBBIC, HA)TEHOBBIE, APOMATHIECKHUE, ATTKIIIAPOMATHIECKHE C KOPOTKOH U JJTMHHOH




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[[narupyemblie pe3yiabTaThl O0ydeHUS

OneHoYHbIE CPECTBA

LENbI0, JUEHOBBIN CUHTE3).

41.  OcoOeHHOCTH TEPMHUUYECKON IECTPYKIINHU PA3IMYHBIX KJIAcCOB Y B Ipu HU3KHUX U BHICOKHX

Temneparypax. Paasl crabmisHOCTH YB 1pH paBHOM 4yHCIie aTOMOB YTIIEpoa B MOJIEKYJI€.
42.  Peakuuu naporasoBbIX MPOTYKTOB C 00Pa30BABIIUMCS MTOTYKOKCOM -KOKCOM.

43. KuHeTWdYecKHe WCCIEIOBaHUs TMpoIecca MUPOIU3a  YIIeH. Lems wu 3agaum

KMHETUYECKOr0 HCCIEeI0BAHMUSL.

44, Meroasl TepMudeckoro ananusa: [lepuBarorpadus. depuBaTorpaduueckue kpusbie: TT,

AT, ATA, T. OcHoBHbIE NTEpUOIbI TEPMOXUMUYECKUX ITpeBpamienuii TT .

45. Kunernueckas cxema U KHHETUYECKasi MOJIENb MUPOIU3a KAMEHHOTO YIIIs
46. TemmeparypHble WHTEpBAIbl NHPOJM3a KaMeHHOro yris. Kparkas XapakTepucTHKa

IIPOLIECCOB U MTPOYKTOB MHUPOJIN3A.

47. OOmas cxema nuponusa kameHHoro yrist (H.C. I'psiznoBa). Ee kpaTkas xapakrepucTuka.
48. IlpuMepHBIA BBIXOJ MPOAYKTOB IMUPOJIM3a KAMEHHOTO YIJI NPU TMOJYKOKCOBAHUU M

KOKcoBaHUU. UeM oH ompeaensercs?

49. IIpoanamusupyiite xapakrtep Bbixona CO, CHs4, H2 mpu nuponuse yrist B MHTepBale
temneparyp 100-900 0C.

3a0ayu 0ns camocmoamenbHo20 peueHus.:

Kakumu crioco6amMy MOKHO YBEJTMUUTh PABHOBECHOE MIPEBpAILCHHE TPU NPOTEKAHUN PeaKLUil

CO+H,0=CO0, + H, + Q; C,H; =CHy+H,— Q.

Hanuimumre BbIpakeHHe 7151 KOHCTAHThI pABHOBECHSL.

[Tpu oGxwure mmxThl, coaepkaiieid 10T M3BECTHSAKA U KOKC ONPEAEIMTBH: a) Pacxo]] KOKCa
cocraBa (Mac.%): C-91;30ma— 7; Bnara— 2; 0) cocraB 00KUTOBBIX Ta30B (00.%0); B) TeII0BOM AphekT]
peakimy oOkwra. CTereHb pasioyKeHWsi Tpu oOkure wm3BecTHsKa 95%. Bozmyx momaercs ¢ 40%
30BITKOM.

CocraBuTh MaTepUaIbHBIM M TEIIOBOM OaaHC Mpolecca MOMydeHMsI BOJIOpPOJA KaTAIUTUYECKOM
KoHBepcreii MeraHa. CoCTaB HCXOJTHOM Ta3oBoii cMech (M): CHy - 100,0; F20 - 250,0. TTotepn TermoTs]

cocTaBIIIOT 4% oT mprxona. Temmeparypa cmecu Ha Bxone B peaktop - 380°C, Ha Bbxome 800°C.
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[porece uner no peakimm: CH, + H,0 = CO + 3H, — 206200k 1x/M0b

[Ipu maGopaTOpHBIX HMCHBITAHUSIX OBLT MOJTYYCH SJEMEHTHBIH COCTaB KY3HEIKOTO YISl Ha|
roprouyio maccy,%: C%=84,0, H%'= 45, N%'=20; 0%'=90; S%= 0,5 Buaxnocts 1
30JIbHOCTh Ha pabouyio Mmaccy cocraBmwia: W'=12,0; A'=11,4 %. Onpexnenure cocran
paboueii Macchl yris.

B uexe pasmepamu 90x20x6 M° M3-3a pasrepMeTH3alMM 0OOPYAOBAaHMA MCHApUIoch 10 Kr
amMuaka. TemmepaTypa Bo3ayxa B uexe 20 0C, napienue P= 750 mm pr.ct. Paccuurath
00BEMHYIO KOHIISHTPAIINIO aMMHAKa B BO3yXE U OMPEICIUTh B3PIBOONIACHOM JIN IMOTYYHIIACh
€ro CMeCh C BO3JYXOM, €CIIU CUHTaTh, YTO Mapbl aMMHUaKa PaBHOMEPHO PaCHpeIEIMINCh 110
BCEMY CBOOOJHOMY 00BeMy MomerieHus? 3HauyeHHe KOA(PQPHUIMEHTa, YYUTHIBAIOLIETO, YTO
qacTh oObeMa TMOMENICHHWS 3aHsTa  o0OpyJOBaHWEM, MPUHATH  paBHbM  0,8.
KonnenTpannonsubie mpeaenbl BOCINIAMEHEHUSI aMMHUaKa COCTaBIsAOT, 00.%: HikHui -15,0,
BEepXHUH — 28.

[Ipn wucnoplTaHUM Ha OOOTaTUMOCTh YINEH MABYX pAa3IMYHBIX MECTOPOKICHUI METOI0M
paccioeHust Mpo0 B TSHKEIBIX KHUAKOCTSAX MOTYUYESHBI CIEAYIONUE Pe3yIbTaThl MO BHIXOAY:

npo6a 1: MPOMEKyTOUHBIX PpaKIHii ¢ IOTHOCTHIO 1400—1800 kr/HMS — 3,76%:; 6ECIOpOIHBIX ¢
mnoTHOCTBIO < 1800 kr/uM® — 84,9%; mpoba  2: IPOMeEKyTOUHBIX - 29,0%; 6ecropoHBIX -
71,2%.

OnpenenuTh KaTeropuio 000TaTUMOCTH ITUX YTIICH.

BrimonHuTh nepecyer pe3yabTaToB aHAIKM3a TBEPAOrO TOILTUBA ISl Pa3IMYHBIX €T0 COCTOSTHUM.
[Tpu naGopaTOpPHBIX UCHBITAHUSX OBUI MOMYYEeH DJIEMEHTHBIH COCTAaB KY3HEIKOTO YIJs Ha
roprouyr maccy,%: C%f=84 0, H%= 45 N%=20; 0%'=90: S%'= (5 Braxuocts u
30JbHOCTh Ha pabouyio maccy cocraBmwia: W'=12,0; A=11,4 %. Onpexnenurte cocrap
paboueii Macchl yris.

3a0anue na pewenue 3a0au u3 NPoOPEccUOHANbHOU obracmu (Oomauwinee UHOUBUOYATLHOE
3aoanue)
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Paccunraiite Maccy u 00BeM CyXOoro BO3/1yXa, TEOPETUYECKHM HEOOXOAMMOTO IJis
moJIHOTO cropanus 1 kr yrist ¢ maccoBoit gponeii: C -0,862, Ho — 0,046, No— 0,012, Bnaru
-0,010, 30me1 — 0,070.

PaccunTarh TeopeTnueckuii 00beM BO3/Iyxa HEOOXOAUMBIN JJISi TOJIHOTO cropaHus 1 Kr
mTanosoro 3¢upa C;HsOC2Hs npu Temneparype 10 °C u napnenuu 1,2 at. ¥V dypm
nomeHHoil meun cropaet 50000 kr yris B yac (comepxkanue yriaepoaa B yrie 80%).
PaccunTaTh TeopeTHdeckoe KOMMYECTBO CYXOTO BO3dyXa (MS/MHH), HEOOXOIMMOE s
rOpeHus yriis, eclU Bech yriaepon cropaer g0 CO. (2963 m%/mun).

JlomenHbIit ra3 coctasa (00.%): okcun yraepoaa (1) CO — 28, sogopon Hz — 3, CO2 — 12,
meran CHs — 0,6, CoHs — 0,2, azot N2 — 56,2. T'openne nporekaer ¢ 20 % u30BITKOM|
Bo3ayxa. (10,1 m®). PaccumTars a) TeopeTHYeCKH HEOOXOIMMOE KOIMYECTBO BO3IyXa)
s coxuranus 1 M° TOMEHHOTO Ta3a; 6) cOCTaB IPOIYKTOB TOPEHHS.

HazoBute o0muMe 3aKOHOMEPHOCTH pa3pyLIeHUs pa3iudHbIX CTpykTyp OMY npu
nuponu3e (mapapuHOBblE, Ha(TEHOBBIE, AapOMaTHUYECKHE, AaKUIApOMaTHYECKHE C
KOPOTKOW M JUIMHHOM Ienblo, JUEHOBBbIM cuHTe3). Kakue MNpoayKThl NHpu 3TOM
MOJTy4yaroTcs?
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Uro uzobpaxeno Ha puc.? Onummure paboTy 3TOI YCTaHOBKH.

5. Ilpu oborameHnu TpyJHOOOOTaTUMOTI'O YIJIsl ObUIN MOJIyYEHBI: KOHLIEHTPAT C 30JIbHOCTBIO
10%, mpoMeKyTOUYHBIN IPOIYKT, conepkamuil 30% MUHEpaIbHBIX BELIECTB, IIPU BBIXOIE
4,5% 1 oTXO0BI 30JbHOCTBI0 72%, BBIXOA HX cocTaBua 25%. Omnpenenutb 30JbHOCTH
PSAIOBOTO YIJISL.

6. IIIOTHOCTH HACHIMHOM MacChl IIMXTHI yMeHbIumack ¢ 775 mo 760 kr/mm® mpu
HEU3MEHHOH Bilare U Jpyrux napameTpax ee kauecTBa. Kak M3MeHHTCS pacxo]l ra3a Ha
oborpeB Oatapeu Uil COXpaHEHHs MOCTOSHHBIM YpOBHs roTOBHOCTH Kokca? IlpexHee
3HaueHHe obIIero pacxoja rasa - 11220 am>/u.

7. UYro uzobpaxeHo Ha puc.? Kakyio nHpoOpManuo MOXHO MOJYyYUTh U3 aHAIM3a ITHX
KpUBBIX?
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HazoBute TtemmeparypHble MHTEpBAIbl MUPOIW3a KaMeHHoro yris. Jlaiite kpaTkyro
XapaKTePUCTHKY IMPOLIECCOB U MPOAYKTOB mupoiu3a. KakoB mNpuMepHBIH BBIXO]
MPOJIYKTOB MUPOJU3a KAMEHHOIO YIJIs MpU IMOJYKOKCOBAaHMH M KOKCOBaHMH. Uem OH
onpexaensiercs?
Bricirass m Hu3mas TEIIoTa CropaHus TOIUIMBA. UeM OOBSICHSCTCS pa3IHuue MEXIy
HUMU? B 9em 3akimouaeTcs CyIHOCTh METO/Ia OTIPE/ICIICHUS TSIUIOTHI CrOPaHUs TOTUTHBA?
Kakoii mokaszarens 3HEPreTHYECKOW IEHHOCTH TOIUTMBA TPUHSATO HCIIOJIB30BATh IPU
pacdeTax pacxojia TOTMBa?
HazoBute mapku yrieit. Kak n3mMeHuTcs kauecTBO KOKCa MPH U3MEHEHUH COJEpPIKAHUS

OT/ENbHBIX MAapOK yIJei?




0) Ilopsanoxk mnpoBeaeHMs NPOMEXKYTOYHOH AaTTeCTAallMH, IOKa3aTeJd M KPHUTEPHH
OlLleHUBAHUS:

[IpoMexxyTouHast arrecTtauus MO JUCHUIUIMHE «TeopeThuecKkre OCHOBBI XMMHYECKOU
TEXHOJIOTUM TOILJIMBA U YTJIEPOIAHBIX MaTEepUajIoBy» BKJIKOYAET TEOPETUYECKUE BOIMPOCHI,
MO3BOJISIOIINE OICHUTh YPOBEHb YCBOEHHS 00YYaIOIIMMUCS 3HAHUH, U MPaKTHYECKUE 3aJaHUs,
BBISIBJISIFOIIME CTENEeHb CPOPMUPOBAHHOCTH YMEHUN U BIAJCHHM, NPOBOIUTCS B Qopme
IK3aMEHa.

DK3aMeH MO0 JaHHOM AMCUHUIUIMHE MPOBOJIUTCS B YCTHOH (hopme Mo 3K3aMEeHAlMOHHBIM
OwieraMm, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMUECKUX BOIIPOCA M OJHO IMPaKTUYECKOE
3aJlaHue.

IToxa3aTen U KPpUTEPUH OLICHNBAHUS JK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 6aisioB) —00y4aronuiics AeMOHCTPUPYET BHICOKUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMH, BBICOKMH YpPOBEHb 3HAaHMHA HE TOJBKO Ha YpOBHE
BOCIIPOM3BEJICHUSI U OOBSICHEHHs] MHPOPMAlMU, HO U UHTEIUICKTyajbHble HABBIKU PEICHUs
po0JieM u 3ajau:

JaeTCsl KOMITJIEKCHAs OLIEHKA MPEAIOKEHHOM CUTYallNH;

JEMOHCTPUPYIOTCSl TJIyOOKHE 3HAaHUS TEOPETUYECKOro MaTepuaia U YMEHHE UX
MPUMEHSITD;

[0CJIEI0BATENbHOE, IPABUIIbHOE BHIIIOJHEHUE BCEX MPAKTUUECKUX 3a/1aHU;

yMeHHe 000CHOBAaHHO U3JIaraTh CBOM MBICIIH, A€NaTh HEOOXOANMMbIE BBIBO/IBL.

— Ha OILICHKY «Xopomo» (4 6aina) — oOyJaroniuics IeMOHCTPUPYET CPEHUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMITETEHIINH:

JTaeTCsl KOMILJIEKCHAs OLIEHKa MPEJIOKEHHOM CUTyaluy;

JEMOHCTPHUPYIOTCS JOCTAaTOYHBbIE 3HAHHUS TEOPETUYECKOrO0 Marephalla U yMEHHUE HUX
IPUMEHSITh; HO JIOIYCKAIOTCS] HE3HAUUTEIbHbIE OLINOKH, HETOUHOCTH

BBIMIOJTHEHHE BCEX MPAKTHUYECKUX 3a/JlaHui; BO3MOXHBI E€IMHUYHBIC OIIMOKH,
UCIPABIIIEMbIE CAMUM CTYZEHTOM I0CJIE 3aMEYaHUsl IPEN0aBaTels;

3aTpyJHEHHs MPU aHATUTUYECKUX OMNEpaluix, MEePeHOCe 3HAHWM U YMEHHIl Ha HOBEHIE,
HECTaH/IapTHbHIE CUTYalIUH.

— Ha OLEHKY «YyJAOBJIETBOPUTEAbHO» (3 Oamnma) — oOyyaromuiicss JeMOHCTPHUPYET
MOPOTOBBIN YpOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHUI:

3aTpyJHEHUS C KOMIUIEKCHOM OLIEHKOM NMPEJIOKEHHON CUTYyallNH;

HEINOJIHOE  TEOpeTUdYeckoe 00O0CHOBaHHE, TpeOyrollee HaBOJAIIMX  BOIPOCOB
IpenoaaBaTes;

BBITNIOJTHEHHE 3a/1aHui MPU MOJICKa3Ke MPEro1aBaTes;

3aTpyAHEHUsS B (OPMYIHPOBKE BBIBOJIOB.

— Ha OIIEHKY «HEeY/JOBJIETBOPUTENbHO» (2 Oamra) — oOydarouuics IEeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHyYecKoro marepuania, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOJKET MOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3aj1au.

— Ha OLEHKY «HeyAO0BJIeTBOPUTeabHO» (1 6amr) — oOydaronuiics He MOXET MOKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOU3BEACHMS U OOBSCHEHUS HUHPOpMAlMU, HE MOXKET I10Ka3aTb
MHTEJUIEKTYaJ bHbIC HABBIKM pEIIEHUS] MPOCTHIX 3a]ad HEMpaBUJIbHAS OLEHKA MPEIOKEHHON
CUTYallUH.



