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JIner akryaauszanumn padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa i peanusanuu B 2024 - 2025
yueOHOM Toy Ha 3acefaHuu Kapeapsl MeTaTyprud U XHMHYECKUX TEXHOJIOTUI

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.C. XapueHko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2025 - 2026
yueOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTyprud U XHMHYECKAX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapsl MeTauryprud ¥ XUMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauyprud U1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Ilesin ocBOeHM S TMCHMILINHBI (MOIYJIA)

Hensimu ocBoeHust AUCHUIUIMHBL «TeopeTndeckue OCHOBBI XMMHUYECKOW TEXHOJIOTHH
TOIUIMBA M YTJIEPOJIHBIX MATE€pPUAJIOB) SIBJISETCS IMOJIYyYEHUE CTYJEHTAMU 3HAHUU O CYLIHOCTH
MPOLIECCOB TPEBpAIllEeHUs TOPIOYUX MCKOMAaeMbIX IMPH HMX IMOATOTOBKE U IepepaboTKe;
dbopMUpOBaHUE MPAKTUYCCKUX YMEHUU M HABBIKOB MCIOJB30BAaHUS OCHOBHBIX TEOPETHYCCKHX
3aKOHOMEPHOCTEM  IpU  BBINOJIHEHUHW  TEXHO-XMMHUYECKHUX  pacueToB,  IPOBEIACHHUU
HKCIIEPUMEHTANIbHBIX UCCIIEI0BAHNM, B IPOM3BOICTBEHHO-TEXHOJIOTMUECKOM AESTEIHLHOCTH.

2 MecTO0 JUCUMILIMHBI (MO/1YJIs1) B CTPYKTYpPe 00pa30BaTeibHOI MPOrpaMMbl

Jucuunnuza TeopeTnueckue OCHOBbI XMMUUYECKOM TEXHOJIOTUU TOIUIMBA U YTIIEPOAHbBIX
MaTepHaJIOB BXOJUT B 4acCTh y4eOHOIO IUIaHa (POPMHUPYEMYIO yYaCTHUKaMHU 0Opa30BaTeNIbHBIX
OTHOILIEHH 00pa30BaTEIbHOI IPOTPAMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Oprannueckasi XuMuUs

XUMHsI, MUHEPAJIOTHSI ¥ TIeTporpadust

AHanuTHueckas XMMUs U PU3UKO-XUMUYECKHE METO/Ibl aHAIN3a

Koumongnas xumus

OOwast xXuMHu4eckas TEXHOJIOTUs

TexHuueckas TepMOIMHAMUKA U TEINIOTEXHUKA

3nanus (YMEHHs, BIIAJICHUS), TOTYyYCHHbBIE NMPH M3yYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0UMBI JUIsl U3yYSHUS IUCLUIUINH/TIPAKTHK:

KokcoBanue yriei

[ToaroroBka yriei 1151 KOKCOBaHUS

OCHOBBI TEXHUYECKOT'O TBOPYECTBA

TexHosorus yriiepoJHeIX MaTepHaioB

Y4eOHo-uccaenoBaTeNnbekas padboTa CTyIeHTa

3 Komnerenuuu o0y4amomerocsi, popMupyemMbie B pe3y1bTaTe 0CBOCHHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbraTe ocBoeHUs AUCHUILIMHBI (MOAyss) «TeopeTrnueckne OCHOBBI XUMUYECKOM
TEXHOJIOTUM TOIUIMBA M YIJIEPOJHBIX MaTepHalloB» OOydaromuiics JOJKeH 0071a1aTh
CJIEYIOIIUMU KOMIETEHIIUSIMHU:

KOI[ HHJAUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[1K-2 CnocobeH OCyIIeCTBIATh KOHTPOJb ChIPbs, MAaT€pUajoB M TEKYUIMX OTKJIOHEHHH OT
3a/laHHBIX MapaMeTpoB JUIsl oOecreueHusl KadecTBa KOKCOXMMHUYECKONW MPOAYKIIMHU B XOJlE €€
IIPOU3BOJICTBA

[IK-2.1 Ocy1iecTBiseT KOHTPOJIb CHIPbSl U MaTePHAJIOB JUIsl 00eCTIeYeHUsI KauecTBa
KOKCOXMMMUECKOH MPOIYKIIMH B X0JI€ €€ IPOM3BOACTBA




4. CTpyKTypa, 00b€éM N coepkaHne TUCHHUIINHBI (MOLYJI5)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTABIIAET S 3a4eTHBIX eauHuI] 180 akaja. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabota — 94,1 akan. yacos:

—aynutopHas — 90 akaJl. 4acos;

— BHeaynutopHas — 4,1 akaj. 4acos;

— caMmocTosTeIbHas paboTa — 68,2 akaj. 4acos;
— B (JOpMe MpaKTHUECKOM MoAroToBKU — () akas. 4yac;
— IOATOTOBKA K 3K3ameny — 17,7 akaj. yac

®dopma aTTeCTalMy - SK3aMEH

AynutopHast = s
o KOHTaKTHas paborta E 3 ®dopma TeKyILero
g B
= o u KOHTPOJIS
Pasen/ Tema 5 (B akan. yacax) ez I 3 P Koxn
S 3 © | camocTosTENBbHOM |  ycrieBaeMOCTH U
JACIATUTAHBL 5 [ 6 .. | KommereHIHMH
O . . g £ paboTsl MIPOMEKYTOYHOM
nmab. | mpaxT.
Tex. | EaH 5 '\é aTTecTanuu
1. Pazgen 1. Bsenenue.
Krnaccugukanus u 3anachl TorimBa
ITogroroska k
1.1 Teorpadus npPUPOTHBIX
sHeproHocureneid B Poccum TPAKTHICCKOMY
TOHILHBO " er(; 5 4 4 3aHATHIO, CobecenoBanue [IK-2.1
co0eceI0BaHuIo,
K1accu(UKaILusL.
KOJUTOKBHYMY
Wroro no pazneny 4 4
2. Pazgen 2. Teepmeie roproumne
uckomnaemsie (TTH)
CaMocCToATeNnbHOE
2.1 OOmas xapaKTepucTHhKa HBVaeHIE VIe6HOI
TTU. XapakTepucTrka qu Hayl?:oﬁ CobecenoBanue,
HCXOIHOTO  OPraHHYEeCcKOTro 3aImuTa
A p 5 4 2 TUTEePaTYpPHI. " [K-2.1
Marepuaia " ero TMoxroToska k 1a00paToOpHBIX
MpeBpallleHde B IpoIecce pabot
cobeceI0BaHuIo,
obpazoBanus TTU.
KOJUIOKBUYMY.
Hroro no pazneny 4 2
3. Pazgen 3. MakpomonexysipHast
CTPYKTypa yriis
CaMocrosTensHoe
3.1 OOmas xapakTepuCTHKa o
. n3ydeHune yaeOHon
OypbeIx  yrimeil, KaMEHHBIX W HayHO# CobecenoBanue,
Ter aHTPAIUTOB. 3amuTa
yrJIeH, PALLTOB.| 5 2 2 3 JTUTEPaATYPHI. » K-2.1
Metamopduzm yriieu, ToaroTosKa nabopaTopHBIX
(dakTopsl, BAMAOIIME  HA pabor
coOeceI0BaHuIo,
HETo.
KOJUIOKBUYMY
Hroro no pazueny 2 2 3

4. Pazpen 4. Xapakrepuctuka TI'1
II0 COCTaBy M TEXHOJIOTHYECKUM
XapaKTepUCTHKAM




CamocrosrenbHoe
u3ydyeHue yueOHoU

4.1 [erporpadpuueckuii .
porpad . Y HAy49HOH
coctan yreH. mureparypst.Iloar 3amuTa
Xapakrepuctuka TI'M  mo PaTypEL
OTOBKA K 3aIINTe 71a00paTOPHBIX
JTAHHBIM TEXHHYECKOTO
5 18 1a00paTOPHBIX paboT, noKa IK-2.1
aHaju3a. XapakTepucTrka .
pabor, MTOJITOTOBJICHHOM
U o JAaHHBIM
KOJJIOKBUYMY. TeMbl pedepara
3JIEMEHTHOT'O cocrasa.
. [Moaroroska
I'pynmoBsoii coctas TT'U.
pedepata
(pe3eHTaryn)
HWroro no pazneny 18
5. Pazgen 5. IlogroroBka TI'M k
nepepadoTke. O6orarieHue
CaMmocrosTensHoe
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATYPEI.
5.1  OGoramemme  TI'HL. patyp 3amura
IloaroroBka k
ITokazarenp  00OraTUMOCTH. 1a00paToOpHBIX
3aIuTe
TIpuHIHUIBL 5 paboT, noknan IK-2.1
71a00PaTOPHBIX N
IpaBUTAIIOHHHOTO " aGoT MO/JITOTOBJICHHOM
(hr10TaMOHHOTO O0OTAIICHHS. p ’ TeMbl pedepara.
KOJUIOKBUYMY.
[Hoaroroska
pedepara
(mpe3eHTarnyn)
Wroro no pasneny
6. Pazmen 6. Ou3MKO-XUMUYECKHE
OCHOBBI  pa3JIeNiCHUss  TOPIOYHX
HACKOMAaeMBbIX ¥ MPOLYKTOB HX
nepepabdoTKu
CaMocrosTensHoe
n3ydeHune yaeOHon
U Hay4yHOH
JUTEPATYPBI.
patyb 3amura
6.1 dusnueckue 51 IToaroroBka k
(bU3HKO-XUMUYECKUE 3aIuTe Aa00paTOpHEIX
5 18 pabot, noKknan MK-2.1
(xOMOMHUPOBAHHbIE) METOJBI 71a00PaTOPHBIX N
MIOJrOTOBJICHHON
HCCIIeJOBAHUSL. pabor,
TeMbl pedepara
KOJIJIOKBUYMY.
ITonroroBska
pedepara
(npesenranun).
Hroro no pazneny 18
7. Paznen 7. Metons! nepepaboTKu
TTU.
7.1 Tepmuueckas
JECTPYKIIHSL. IpoxykTsl
NEPBUYHOTO U BTOPUYHOrO| 5 12 MK-2.1
MTUPOJH3a " 1704
XapaKTePUCTHKA.
Hroro no pazneny 12

8. Pazmen 8. Teoperuueckue
OCHOBBI MPOMBIIIJICHHOTO
MIPOU3BOJICTBA KaMEHHOYT'OJILHOTO
KOKca




CamocrosrenbHoe
u3ydeHue yueOHoU

U Hay4yHOH
8.1 Cragust .
JUTEPATYPEL
IpeNIIACTUYECKOTO Harpesa. 3amura
IToxroroBka k
Cranus IUIACTHYECKOTO salITe 71a00paTOPHBIX
COCTOSIHUSL. Cranus| 5 4 8 7 H.I paboT, noKa IK-2.1
1a00PaTOPHBIX .
00pa3oBaHus MIOJTYKOKCA. pabor IIOJTOTOBJIEHHON
Cramus HpEBpaICHHS ’ TeMsbl pedepata.
A pepaill KOJUIOKBHYMY. pedep
MOJTYKOKCa B KOKC.
[Moaroroska
pedepata
(pe3eHraryn).
Uroro no pazneny 4 8 7
9. Pazgen 9. Tazuduxanus,
THAPOTEHU3ALHS u apyrue
crnocoOsb! nepepadbotku TI'Y
CamocrosTensHoe
u3ydeHue yueOHon
9.1 HectpykTuBHas Y HAYIHOH
THIPOT€HU3AIHS r JUTEPATYPEI.
Ap 1 ( Aan paryp Samura
TBepAbIX  TommB.  Lleuns, IMoaroroBka k
CIIOCOOBI Teoperuueckue 3aIIuTe AaopatopHbix
’ 5 2 4 6 4,2 pabot, JoKnan IK-2.1
OCHOBBI AT Biusaue 71a00PaTOPHBIX o
IIOJTOTOBJICHHON
THIPOTCHU3AINU Ha pabor,
TeMbl pedepara.
CIIEKaeMOCTb OypbIX u KOJUIOKBUYMY.
KaMEHHBIX YTJIeH. [ToaroroBka
pedepara
(mpe3eHTarum)
Hroro no pazneny 2 4 6 42
Uroro 3a cemectp 36 36 18 68,2 JK3aMeH
Hroro no aucruriinae 36 36 18 68,2 JK3aMeH




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

B npouecce npenogaBanus AUCUUIUINHBL «TeopeTndeckue OCHOBBI XUMUUECKON TEXHOJIOTHH
TOIUIMBA U YIJIEPOJHBIX MaTepUaioB» MPUMEHSIOTCS TPaAULMOHHAS U MOAYIbHO-KOMIETEHTHOCTHAS
TEXHOJIOTHH.

Jlexuuu mpoxoJsT Kak B (popme Jekuu-uH(GopManuu, Tak U B GopMe JIeKIUU-BU3YyaIU3aI1H.
Jlex1uu IpOBOAATCS C UCTIOIB30BaHUEM UHTEPAKTUBHOTO METOJIA — «OOYyYEHUE Ha OCHOBE OIBITa» IS
CO3JIaHMS AHAJOTHUH MEXIy H3y4yaeMbIMU SBJICHUSIMH U 3HAKOMBIMH CTYAEHTaM KU3HEHHBIMU
CUTyallMsiMi U OoJiee TIyOOKOTO yCBaWBaHMs M3y4aeMbIX BOIPOCOB. B pamkax y4eOHOTO Kypca
IpelycMOTpEHa BCTpeYa Ha OJHOW M3 JIEKUUMH CO CIEUUATMCTOM TEXHOJIOTHYECKONW TPYIIIIBI
KOKCOXuMHYeCcKoro mpousBojctBa [TAO «MMK» mis monmydeHuss uHDOpMaNMH TPUKIATHOTO
XapakTepa v 3HAaKOMCTBA C [1epeI0BBIMU TEXHOJIOTUSAMH U METOJIaMU TPYZa.

JICKITMOHHBIN MaTephall 3aKperuisieTcs B XOJe JIaopaTOpHBIX paboOT, Ha KOTOPBIX
BBITMOJHSIOTCS TPYIIOBbIE WM WHAMBHAyaJbHBIE 3aJaHusl MO TMpoiiieHHON Teme. BrimonHenue
1ab0paTOpHBIX PabOT MPOBOAUTCS C BJIEMEHTAMU HCCIEIOBAaHUS M BHEIPEHHUEM HHHOBAIMOHHOU
TEXHOJIOTMM KOJUIEKTMBHOTO B3auMooOyueHus. (yns ¢dopMupoBaHuss CUCTEMHOTO TBOPYECKOTO
TEXHHYECKOTO MBIIUICHUS W CIHOCOOHOCTH T€HEPHPOBATh HECTAHAAPTHBIC TEXHUUYECKUE WJICH IPH
pEIlIeHUH TBOPYECKHUX MPOU3BOJCTBEHHBIX 3a/1a4). KOHTEKCTHBIN MeToa O00y4deHHs MpHU MPOBEICHUU
71a00paTOPHBIX 3aHATHI MO3BOJISET YCBOUTH MaTepUall IIyTEM BBISBICHHS CBSI3€H MEXIY KOHKPETHBIM
3HaHMEM M ero npuMeHeHueMm. [Ipu 3amnmure 1a00paTOpHBIX pabOT MPOBOIUTCS yueOHas TUCKYCCHS, KaK
METO/I HWHTEPAKTUBHOTO OOYYECHHS, IIO3BOJIAIOMIAsE OOMEHHMBAThCA B3TJISAAMU  CTYyACHTaM 10
KOHKPETHOH mpoobieme.

JlaHHBI METOJl HCIIOJIB3YETCSl W JUIsl PELIeHHs 3aJad MCCIIeJ0BaTEeNbCKOro XapakTepa Ha
npakTH4ecKux 3aHATHsIX. CTyAeHTaM BBIJAIOTCS 3aJaHUs 3aKpEIULIONIME 3HAHUS, MOJyuYeHHBIE Ha
JEKIHUSIX U MOICIHUPYIOUIME TEXHOJOTUYECKHUE TMPOIECChl Ha IPOU3BOACTBE. BbICOKas cTerneHb
CaMOCTOSITENIbHOCTH UX BBIIOJIHEHUS CTYJEHTaMH CIIOCOOCTBYET Pa3BUTHUIO JIOTMUYECKOTO MBIIUICHUS U
0osee riIyOOKOMY OCBOEHHIO TEOPETHUECKHUX MOJOXKEHHH W MX MPaKTUYECKOro Hcrosib3oBaHus. Ilo
pe3ynbTaTam, MOJTYYeHHBIM IPU PEIICHUH 3aa4, TPOUCXOIUT TUCKYCCHs B POPMYITHPYETCS BBIBOJ 00
ONTUMAIBHOM PEXKHUME TMPOBEIAEHUS TEXHOJIOTMYECKOro Tmpoiecca. Ha mnpakThuueckux 3aHATHIX
NPUMEHSIOTCSl TaKKe CIEAYIOIIUe BUIbl WHTEPAKTHBHOTO OOYYEHHS: KOHTEKCTHOE OOy4YeHHeE,
MEXIUCITUTITMHAPHOE 00yUeHHE, IBpUCTHYECKas Oece/1a, MO3BOJIAIONINE HAXOAUTh OTBET HAa IPOOIEMY,
UCIIOJIb3YsI 3HAHUS TIOJYUYE€HHBIE U HA IPYTUX TUCHUIIIIMHAX.

CamocrosiTennbHasi paboTa CTYJIEHTOB CTUMYJIHUPYET CTYJAEHTOB K CaMOCTOSITEIHHOU
mpo-paboTKE TEM B TPOIECCE BBHIMOJIHEHHS KYpPCOBOTO IMPOEKTa, B TMpoIecce TMOATOTOBKH K
1a00paTOPHBIM, MPAKTHYECKUM pad0TaM U MPOMEKYTOUHON aTTECTAIUH.

6 YueOHO-MeTOAMYECKOE 0O0ecTIedeHHe CAMOCTOSITeIbHON padoThl 00y4alouXCsl
[Ipencrasneno B npuioxeHuu 1.

7 OuneHo4HbIe CPeACTBA AJIA IPOBEICHUS IPOMEKYTOYHOM aTTeCcTAaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAITMOHHOE 00eceyeHue TUCHUIIMHBI (MO1YJIs1)
a) OcHoBHas UTEpaTYypAa:



1. Kosnosckuit E.A. MuHepanbHO-ChIpbeBast 6a3a yroJlbHOM MPOMBIIIIICHHOCTH. B 2-X ToMmax.
T.1. [DnexTpoHHbIil pecypc] — DnekTpoH. gaH. — M. : ['opHas kHura, 1999. — 648 c. — Pexum
noctyna: http://e.lanbook.com/book/3214 — 3aru. ¢ 3kpaHa.

2. HesempoB, A.B. XuMus nOpuUpOJHBIX JHEProHOCHUTENEH [DieKTpoH.pecypc]: ydeOHOe
nocobue / A.B. Hesenpos, E.B. BacunnseBa, A.B. Ilamun. — KewmepoBo : Ky3['TY umenu T.D.
I'opbaueBa, 2019. — 165 c¢. — ISBN 978-5-00137-054-3. — Tekct : SIEKTpOHHBIA //
OnekTpoHHO-O0nbmoTeuHas cucrema «Jlauwy : [caiit]. — URL: https://e.lanbook.com/book/122219
— Pexum gocrymna: as aBTOpU3. MOJIb30BaTENCH.

0) lonmoiHuTeILHASI JTUTEpPaTypa:

1. ITyuxoB JI.A. YriesHepreTudueckuii KOMILIeKC Oymymiero. [DnekTpoHHbd pecypc] / JLA.
[Iyukos, .M. Bopo6seB, F0.®. BactoukoB. — DniekTpoH. nad. — M. : I'opnas kuura, 2007. — 245 c.
— Pesxum gocryma: http://e.lanbook.com/book/3222 — 3aru. ¢ skpaHa.

2. TeopeTnyeckue OCHOBBI XHMHUKO-TEXHOJIOTMUYECKHX MPOIECCOB [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / A. H. Cmupnos, C. A. Kpsinosa, B. 1. CeicoeB ; MI'TY. - Marauto-ropck : MI'TYVY,
2018. - 1 AJIEKTPOH. OTIT. JTICK (CD-ROM). - Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3
515.pdf&view=true . - MakpooOnekTt. - ISBN 978-5-9967-1095-9.

3. Pa6oB B. JI. Xumus Hedtu u raza[dnextpoH.pecypc]: Yuebnoe nocodue / B./l. Ps6oB. - 2-¢
u3., ucnp. u gom. - M.: UJI ®OPYM: HUILL UHDOPA-M, 2014. - 336 c.: 60x90 1/16. - (Beicuiee
oOpa3oBaHue). ONeKTpOHHO-OMOMMoTeyHass cucrema <<UH®.-M>> - Pexum nocryna
http://znanium.com/bookread2.php?book=423151

B) MeToan4eckue ykazaHusi:

1. TeopeTnyeckrue OCHOBBI XUMUUYECKOU TexHOoruu [ Tekct]: yued. mocodue /A.H. CmupHOB,
C.A. KpsuioBa, B.H1. CsicoeB. Marauroropck: M3n-Bo MarHuroropck. roc. TexH. yH-ta uM. [.H.
Hocosa, 2018. 61 c.

2. TleryxoB B.H., Bomomyk T.I'. [lnacromerpuueckuii MeTOI OMNPENENIEHUS CIEKAEMOCTH
yriaeil. MeToaudeckue ykasaHus 1Mo IUCHUIUIMHE «TeopeTndeckue OCHOBBI XMMHUYECKON TEXHOJIOTUU
TOIUINBA U YIJIIEPOAHBIX MaTepuanaoB» - Maruuroropcek: M31-B0 MarHUTOropck. roc. TEXH. yH-Ta UM.
I"."1.HocoBa, 2014 -10c

3. IleryxoB B. H. MeTtoabl ucnbiTaHus CIEKaOMEH U KOKCYIOLIEH CIOCOOHOCTH KaMEHHBIX
yriaei u muxThl [DneKTpoHHbIN pecypc] : yuedHoe nocobue / B. H. Ileryxos, T. I'. Bonomyk ; MI'TV. -
Marnutoropck : MI'TY, 2014. - 1 osnekrpon. ont. auck (CD-ROM). - Pexum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=46.pdf&show=dcatalogues/1/1121323/46.
pdf&view=true . - MakpoOOBEKT.

r) [IporpammHoe obecnneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnneyenmne
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Haumenosanue I1O No norosopa CpoK IeiCTBUS TUIEH3UU

FAR Manager c¢B000IHO pacupocTpausgeMoe I1O 0eccpoyHO
bpaysep Yandex cB00OTHO pacnpocTpansemoe [10 0EeCCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue kypca CchllIKa
DJIEKTPOHHBIE  pecypchbl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa
HanmonansHas
UH(OPMAIMOHHO-aHATUTHYECKAs URL.: https://elibrary.ru/project _risc.asp
cuctema — Poccniickuil MHASKC HAYYHOTO
9 MaTtepuaJIbHO-TEXHHYECKOEe o0ecredeHrne TMCUMILITUHBI (MOYJIs1)

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

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe JUCIUTUINHBI BKITIOUACT:

1. Yuebnast aynuTopus JUisl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA OCHAIIIEHA:

- TEXHUYECKHMMH CpEACTBAMH OOYy4YEHHS, CIYXallUMH s [peICcTaBiIeHusl y4eOHOM
uHpopManuu OOJBIION ayIUTOPHH: MYJIbTHMEAMMHBIMA CpPEICTBa XpaHEHWsS, IepeJadd Mo
npecTaBieHus yueOHol nHdopmanmu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. VYuebHas ayautopusi HJs TPOBENCHHUS JiabopaTOpHBIX 3aHATUH «Jlaboparopust mo
XUMHUYECKON TEXHOJOTUH TOIIMBAa» OCHAIEHA J1a00paTOPHBIM 000PYA0BaHUEM:

- 1abopaTopHOE 00OPYIOBAHUE:

-My(enbHbIE MKa(bI;

- aHAJIMTUYECKHE BECHI;

- TUTUTKH SJIEKTPHYECKUE;

- XMUMHYECKHE PEaKTUBbI, XUMUUECKasi TOCY/a, BOASHbIE OaHU, TEPMOMETPHI U T.JI.

- KoJIOOHarpeBaTenu IeKTPUUECKUE, XOJI0IUIbHUKH, TEPMOMETPHI,

- npu6opsl XKykoBa,

- CyIIWIIbHBIN IKad,

- Habop apeoMeTpoB,

- 6topetku KoTBuHkens,

- TATPUMETPUYECKHE YCTAaHOBKH,

- YCTaHOBKH JIJIs1 pA3rOHKH CMOJIBI M CBIPOro OeH3071a.

- CTIeLUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauTOopusi Ui TPYNIOBBIX W WHAWBHUIYAIBHBIX KOHCYJIBTAIlUH, TEKYIIEro
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIIEHA!

- KOMIBIOTEpHOU TexHukou ¢ makerom MS Office, ¢ moakmouenueM k cetu «MIHTepHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

4. ITomerieHue 7151 CAMOCTOSATENIEHOM pabOThI OCHAIIEHO:

- KOMIBIOTepHOU TexHuKou ¢ makerom MS Office, ¢ moakmouenueM k cetu «MIHTepHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Ilomemnienue i XpaHeHUs: ¥ MPOPUIAKTUHIECKOT0 00CTyKHBaHUs yueOHOro 000py10BaHUs
OCHAIIEHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsI y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKYMEHTALUN U MaTEePUaIOB.
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IIpunoxenne 1

6 YueOHO-MeTOAHYECKOe o0ecneyeHne cCaMOCTOATeIbHOI padoThl 00yYar0 M XCS

Bonpocwt k konnoxeuymy no pasoenam 1- 3
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20.
21.

22.
23.

TomnuBo u ero kinaccupukanus. 3HaYCHHE TOPIOYMX UCKOIIAEMBbIX M YIJIEPOIAHBIX MaTepHajIoB B
OHEPreTUKE, XUMHUUYECKOU U JPYIUX OTPACIIAX IPOMBIIUICHHOCTH

['eorpadusa npuponaHbIx 3HeproHocureneid B Poccun. Pa3BenanHHble M UCHONIb3yeMble 3amachl
HCKOIIaeMbIX yriie B Poccum.

B03M0OXKHOCTH U IEpCHIEKTUBBI XUMUYECKOHN NepepabOTKU TBEPbIX FOPIOYHX UCKOIIAEMBbIX
Hctounuku obpazoBanust TI'M. Obmas cucremaruka TT'U. [ToHsTHE 0 rymMHUTaX, canmponenuTax,
JUOTOOMOIUTAX

OO0urme cBefieHus: 00 YTOJNBbHBIX MECTOPOKACHUSIX

XapakTepHUCTUKA UCXOJHOTO OPraHM4eCKOro MaTepuaa, ero rpynioBOi U 3JIEMEHTHBIN COCTAB
[TpoucxoxxaeHue yriaeu, cTaauu yrieoopa3oBaHus.

ITepBas ¢a3za yrneobpazoBanus -rymupukanus. [Ipoueccsl Tienus, neperauBanms, oTophenus u
THUEHUS

Topdsinas cragus. Buabl TopdoB, ycioBuss uX 00pa3oBaHMs, TPYIIOBOH COCTaB, CTENEHb
pasiIoKeHUs

VYronbeHas craaus. Buasl yriei, yciaoBus ux oOpa3oBaHusl.

OnementHblit coctaB TI'U, comep:kaHue Biaru, BbIXOJ JIETYYHMX B 3aBUCUMOCTHU OT CTEIIEHU
yriaepukanuu

OO61as xapakTepucThKa OypbIX yrie, KaMeHHbIX YIJel, aHTpaluToOB

Metamopdusm yriei, pakTopsl, BIUAIOLUE HA HETO

XapakTepucTUKa XHMHUYECKOTO JJIEMEHTA: YIiepoJ. AJUIOTpomnHble (GOpMBI yriepoaa, €ro
BAJICHTHBIE COCTOSTHUS B 3THX (POpPMax, TUIIBI CBsI3€H, KPUCTAJUINYECKHUE PELIETKH.

Crpoenue opranuueckoil maccsl TT'H. Munemnsipuble, MakpoMOJEKYyJIspHblE U MOJIUMEpHas
TUIIOTE3bI CTPOEHUS.

3aKOHOMEPHOCTH CTPOEHMsI sIepHOH U nepudepudeckodl yacTed CTPYKTYPHBIX €IUHUI]
MaKpOMOJIEKYJI ¢ U3BMEHEHHEM CTaJuH MeTamopdusma.

Crpoenue snepHod U mnepudepuilHOM YacTel CTPYKTYpPHBIX €IUHHUI] MaKpOMOJEKYII
neTporpauyeckux MUKpOKOMIIOHEHTOB yrJiel (BUTPUHUTA, MHEPTUHUTA U JIUIITUHUTA).
CoBpeMeHHbIE MPECTABIEHUS O MOJIEKYJISIPHOM CTpOEHMH opraHndeckoi maccsl TTU.

Mopnenu cTpoeHHs U UX HAaAMOJIEKYIIIpHas CTPYKTYpa.

[Terporpaduyeckuii cOCTaB UCKOMAEMBIX YTJICH

Maruepaisl, UX rpymnnsl. XapakTepUCTHKa MalepanaoB. /[uarHocThka MalepasioB I10 II0Ka3aTelto
OTpaKEHUs

JIutoTHIsl U CTpOCHUE yrilen

Munepanshabie npuMecu TI'M, X OCHOBHBIE ITPEBPAILICHMUS.

Bonpocwt k konnoxeuymy no pasoeny 4

Jaiite onpeneneHue MOHATUAM: MapThsi, 00beAUHEHHas 1pola, ToueyHas mpoba, sabopaTropHas
npoba, aHanuTU4eckas rnpoda, pabodee COCTOSTHUE TOILINBA, AaHATUTUIECKOE COCTOSIHHE TOTIIINBA,
CyX0€ COCTOSIHHE TOIUINBA, Cyxoe 0e330/1bHOe cocTosiHME TorunBa. O003HaAUYCHMS.

Kak mnpoBoauTcsi mepecder pe3yabTaTOB aHalu3a TBEPAOrOo TOIUIMBA JI PA3JIMUHBIX €ro
COCTOSIHUM ?

[Tokazatenu texumyeckoro ananuza TI'M. Conepxkanue Biaru. OnpeneneHre MaccOBOW 0K
BIaru. BrnusiHre mpupoel, ctaauu MeTaMop@usMa, IeTporpaguaeckoro cocTaBa Ha BIaKHOCTh
TBEPAOrO TOILIMBA.

Conepxxanne MuHepanbHbIX npuMeceil B TI'W. IloBeneHne MuUHEpaTbHBIX KOMIIOHEHTOB MU
CXKUTAHUU U MPU MUPOJIU3E.

JatiTe onpeenieHre 30JIbHOCTH TOIUTMBA, M HATUIITUTE (DOPMYJIBI TIEpecUeTa Ha CYX Y0 U pabouyio
Macchl ToruBa. CyIHOCTh ONPeaeIeHUs 30IbHOCTH.
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Conepxanue cepHucteix coenuHenuid B TI'Y. CymHocTs onpenenenus. Buasl cepsl v BausiHue
MX Ha KAYECTBCHHBIE TIOKA3aTENIN YISl U KOKCA.

Uro Has3pIBaeTCs JIETYYMMH BELIECTBAMH, M KaKuW€ COEAUHEHMsSI BXOIAT B MX cOCTaB?
Onpenenenue BBIXOAA JETYYUX BELIECTB.

Beixon neryunmx BemectB w3 TI'W. Bnusnue mnpuponsl, craguu MeramoppuszMa H
neTporpauyeckoro cocraBa TOIUIMBA Ha BBIXOJ JIETYYMX BEILECTB M IIOKa3aTelId KayecTBa
npoaykuuu nuposmsa TT'H.

Kakue u3 npupoIHBIX 3HEPreTMYECKUX TOIUIMB XapaKTEPU3YIOTCS HAUOOJIBLIMM BBIXOAOM
JETY4YMX BEUIECTB U ITOYeMy?

[TpuBeaure knaccudukanuio HeneTydero ocratka. OT 4ero 3aBUCHUT BBIXOJ] M CBOMCTBA TBEPIBIX
HEJIETYYUX OCTATKOB?

Tennora cropanus Tomnuba. Ee 3aBUCHMOCTh OT pasziauuHbIX (akTOpoB. UTO MOHMMAIOT HOJ
YZEIbHOU TEIIOTOM cropaHus?

Beiciiast u Hu3Mmas TenaoTa cropaHus TorMaa. YeM oObsAcHAETCA pazarnuue Mex 1y HuMu? B uem
3aKJIF0YAETCsl CYLTHOCTh METOJIa OIpENEIeHMs TEeIIOThl cropaHus TorwuBa? Kakoil nmokasarens
JHEPreTUYECKOM LIEHHOCTH TOIUIMBA IIPUHATO UCIIOIB30BaTh IPU pacyeTax pacxoa TOIIuBa?
Kakue ayeMeHThl BXOAAT B coCTaB TBepaoro toruinea? Kakue U3 HUX SBISIOTCS TOPIOYMMHU U
HETOPIOYUMH?

Kakue anemeHTs! sSBisitoTcs 0amiacToM U ouemy?

Kakwue Buzbl ceppl BXOJIAT B COCTaB TOILIMBA?

Urto BriTtouaeT B cebst aneMenTHbid ananu3 TI'U? I'ne ucnonb3yroTcst JaHHbIE ATOTO aHaIM3a?
Kakumu crnocobamMu MOKHO ONpEAEIUTh 3IEMEHTHbIM coctaB TomiauBa? Kak BbIpaxkaercs
AIIEMEHTHBIN COCTaB paboueil Macchl, aHATUTHYECKOW MAcChl, CyXOil Macchl, Cyxoi 0e3301bHOM
(roproueit) Macchl, OpraHMYECKOW Macchl TOMINBA?

OnemeHTHbIN cocTaB TI'M, 3akOHOMEPHOCTH €r0 U3MEHEHHUS B 3aBUCUMOCTH OT IPUPOJIbl, CTATUU
MeTaMmop(u3Ma 1 NeTporpagpuueckoro cocTana.

Bimstaue snemenTHoro cocraBa TI'M Ha TennoTy cropaHus TOIUIMBA.

I'pynnoBoii  xumuueckuit cocraB TI'M 1o naHHBIM H3y4eHUs MPOAYKTOB OKCTPAKIUU
MUHEpaJIbHBIMHU pEarcHTaMU.

I'pynnoBoii xumudeckuii coctaB TI'MM mo gaHHBIM UCCIENOBaHMUS IPOLYKTOB SKCTPAKLUHU
OpraHWYECKUMH pearcHTamH.

Bonpocul k konnoxeuymy no pazoenam 5-7

S

10.

Ob6oramenne TI'U. Ilokazarens obGoratumoctd. [IpHMHIMIOBI  TI'PaBUTALMOHHHOIO U
(bI0TaIIMOHHOTO 0OOTAICHHUS.

Metoapl pa3zieneHusi TOPIOYMX MCKONAeMbIX M IMPOAYKTOB HMX MEpepadOTKH: SKCTPaKIMA,
MePEroOHKa U PEeKTU(DUKALINS.

Metoapl pa3feneHus TOPIOYMX HCKOMAEMBIX M TMPOAYKTOB HX IMepepadoTKH: aacopOums,
abcopO1usi, MeMOpaHHBIE METO/IBI.

Metoap! pa3feneHus TOpIOYMX MCKOMAeMbIX M MPOJIYKTOB MX MepepabOTKH: KpHCTAIIH3AIMs,
KOMILJIEKCOOOpa30oBaHUE.

dusnueckue U GU3NKO-XUMHUYECKHE METO/IbI MCCIIeIOBAHNS TOPIOUYUX UCKOIMIAEMBIX U MPOJIYKTOB
ux nepepadotku. x cymHocTs, 00;1acTh IpUMEHEHUs

TepMuueckas necTpyKuus yriied. 3aKOHOMEPHOCTH IPOLIECCOB TEPMHUYECKOM JECTPYKLHUU.
TepMuueckasi ycTOMUMBOCTh Kak (PYHKIHS SHEPTUH CBSI3U.

[Tupormuz OMY. OOmas cxema, »3Tanbl TepMHueckod necTpykimu. Kiaccuduxanums
IIOCJIE0BATENbHO-IAPAJUIEIBHBIX MPOLIECCOB TEPMUYECKON JECTPYKLIMU KAMEHHOTO YTJIS.
3aKOHOMEPHOCTH pa3pblBa XUMUYECKHUX cBA3eil B OMY npu nupomuse.

OO0me 3aKOHOMEPHOCTH pa3pylieHUs pas3dudHblx  CTpykTyp OMY  1npu  nmponmse
(mapaduHoBBIE, HAPTEHOBBIE, APOMATHUECKUE, ATKUIAPOMATHUECKUE C KOPOTKOW M IMHHOMN
IIETbI0, TUCHOBBIN CUHTE3).

OCOOEHHOCTH TEPMUYECKOH AECTPYKIHM pa3IM4YHBIX KJIaccoB YB mpH HHU3KMX M BBICOKHX
TeMriepatypax. Psapl ctabunbsHOCTH Y B 1pu paBHOM 4HCiIe aTOMOB yTJIepo/ia B MOJICKYIIE.

12



11.
12.

13.

14.
15.

16.
17.

18.

Peakninu mapora3oBbIX IPOIYKTOB C 00Pa30BABIIMMCSI TOJTYKOKCOM -KOKCOM.

Kunernueckue uccnegoBaHusi mnporecca nuponusa yriaed. llenb u 3agaum KUHETHYECKOIO
UCCIJIEJOBAHMSL.

Mertoapl Tepmudeckoro ananusa: JlepuBarorpadus. epuatorpaduyeckue kpussie: T, ITT,
JATA, T. OcHOBHbIE IEPUO/IBI TEPMOXUMHUECKUX NpeBpatuenuit TT'U.

Kunernyeckas cxema ¥ KHHETHYECKas MOJIEIb MUPOJIM3a KAMEHHOT'O YIJIs

TemnepaTypHble HHTEpPBAJIbI TUPOJIM3a KaMEeHHOro yriid. KpaTkas xapakTepucTuka MpolueccoB U
MPOJYKTOB MUPOJIH3A.

O61as cxema nuponuza kamenHoro yris (H.C. I'pssnoBa). Ee kpaTkas xapakTepucTHKa.
[TprmepHBIii BHIXO] MPOIYKTOB MUPOJIU3a KAMEHHOTO YIJIS MIPH MOJTYKOKCOBAaHUU M KOKCOBAHUU.
Uewm on omnpeaensercs?

[Ipoananusupyiite xapakrep Boixoga CO, CHy, H, ipu nuponuse yris B UHTEpBalie TEMIEpaTyp
100-900 0OC.

Bonpocul k konnoxeuymy no pazoenam 8-9
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19.
20.

XapakTtepucTuka MpeAruiacTUueckoro Harpea. Ilpomeccsl, mnpoTekawmmue B 3TOM
TEMIIEPATYPHOM HHTEpBAJIE.

Craaus miacTudeckoro coctosius. OCOOEHHOCTH Mepexo/ia YIiis B INIACTUYECKOE COCTOSHUE.
[Ipouecco, mporekatommue B OMY B IJIaCTUYECKOM  COCTOSIHMU.  Peakuun
TUAPUPOBAHUS-IETUAPUPOBAHUS.

Oco0eHHOCTH TTPOIIECCOB KUAKOPA3HOH U TBepa0(ha3HON TTOJTUKOHICHCAITUH.

[TokazaTrenn KauecTBa IUIACTUYECKOW MAacChl (KOJIWYECTBO, BS3KOCTh, MPOJOKUTEIBHOCTh
npeObIBaHMs YT B IUIACTUYECKOM COCTOSIHUU, KOJIMUYECTBO 30H IJIACTUYECKOI0 KOHTAKTAa MEXY
36pHaMU YIJIs).

@®axTophl, ONpENENAIOIINe CBOMCTBA IMJIACTHUYECKONM Macchl (YpoBEeHb MeTramopdus3ma yriew,
neTporpaduyeckuii cocTaB, TeMIIEpaTypHbIE HHTEPBAIbl IUIACTUYHOCTH, CKOPOCTh Harpesa,
pa3Mep yYroJIbHbIX 3€peH, JI00aBKHM CMOJIMYTBIX BBICOKOMOJIEKYJISPHBIX OpraHU4eCKHX
COEIMHEHUH U Ip.).

Cranus o6pasoBanus nosrykokca. [IoHATHS 0 criekaeMOCTH U KOKCYEMOCTH YIJISL.

@DakTOphl, ONPEACNAIONINE CHEKAEMOCTh YIUIA (XapaKTepUCTUKA YIS, KPYINHOCTb YTOJbHBIX
3epeH, CKOpOCTb HAarpeBa, YIUIOTHEHHE YIrOJIbHOW 3arpy3Kd, MHHEpalbHble J00aBKH,
OpraHuyYecKue J00aBKH).

MeTtoibl onipeienieHns criekaeMocTH KaMeHHoro yriist. [lokasarenu criekaeMocTH.
XapakTepucTuKa MIaCTUYECKUX CBOMCTB yriis mo Merony CamnoxHukosa. [lnmacromerpuueckas
KpuBasi. Buipl miacToMeTpuuecKol KpUBOM.

Ilepexon nmosrykokca B KOKC. MexaHu3M nporecca.

BnusiHue ycaaku mogyKoKca-KOKca Ha TOKa3aTeNln €ro KPYMmHOCTH.

ITpounocTh KOKca. Buasl npoyHOCTH.

HpobGumMocTs 1 uctTupaemMocth kokca. [lokazarenu.

MeTto1b1 OnIpeIeNneHns KOKCYEMOCTH KAMEHHOTO YIJIS.

HectpykrusHas ruaporerusanus (') TBepapix Torums. Llenb, criocoOsbr.

Teopetnueckue ocHOBBI 1.

CrIpbe, ucnosibzyemoe st 1.

®dakTopsl, Biustomue Ha npouecc I

BnusiHue rugporeHusanuy Ha CleKaeMoCTh OYpbIX U KAMEHHBIX yIiien

IIpuMepsI pacyeTHBIX 3aJaHHI:

1. OnpenenuTh TEMIOTBOPHYIO CLIOCOOHOCTH ((,) YIIIsl, DIEMEHTHBINA COCTaB KOTOPOTO CIEAYIOLTUI

DJIEeMEHT C H S IN O W A
Coneprkanue, macc.% 37,2 2,6 10,6 104 (12 40 7,2
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Pemenue. [TogcraBum npuBeeHHBIC B Ta0IUIE JaHHBIE B popMyiry MeHeneeBa:

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 MJI/xr.

Otset: 13 MJDx/kr.

2. OnpenenuTh TEIUIOTY CTOPAaHUsI CMECH Tra3oB cocTaBa, 00.%: H,-87; CH4-2,5; C,H, -0,5; CO,-10.
Pemenne. Huzmryro ternoty cropanus 1M cMmecu razos JAHHOTO COCTaBa paccuuTaeMm 1o Gpopmyie

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 M/ m3 .

Otser: 10,571 MJIx/kr.

3. IIpu oboraimeHuu TPyIHOOOOTaTUMOTO YIJisi OBLIM MOJYYEeHBI: KOHIEHTPAT ¢ 30JbHOCTBIO 10%,
MIPOMEKYTOUHBIN TPOAYKT, coaepxamuii 30% MuHEpaTbHBIX BEHIECTB, MpH Bhixoae 4,5% U OTXO/bI
30JIbHOCTBIO 72%, BBIXOJ X cocTaBuil 25%. Onpenenuts 30J1bHOCTb PSAAOBOTO YIJIA.

Pemenne. Haxonum nponeHTHbIM BBIXOA (Apy.) KOHIIEHTpaTA:

100 — 4,5 —25="70,5%.

30JIbHOCTH PSIZIOBOTO YIJIS pPaBHA:

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

4. T1lpu ucnbplTaHUU HAa OOOTaTUMOCTD YTJI€H IBYX Pa3IMYHBIX MECTOPOXKACHUNH METOJIOM PacCIOEHUs
po0 B TSHKENBIX KUIKOCTAX MOJIYYEHBI CIEAYIOIINE PE3yJIbTaThI 110 BBIXOAY:

npoba 1: mpoMeKyTOdHBIX (pakiuii ¢ mIoTHOCTEI0 1400—1800 kr/uM’ — 3,76%; GECIOPOAHBIX C
WIoTHOCTBIO < 1800 Kr/HM — 84,9%;

npoba 2: mpoMexyTouHbIX - 29,0%; 6ecriopoaubix - 71,2%.

OmnpenenuTb KaTeropuro 000raTUMOCTH 3TUX YIJIEH.

Pemenne.

O6oratumMocTh paBHa

T =(Yup /Yon )-100, %,

TJI€ Ynp — BBIXOJ MPOMEXKYTOUHBIX (ppakumid, y — 1400—1800 xr/um3,
Yon — BBIXOJ OecriopoHoi Macchl, Y < 1800 kr/Hm3.

Taxum obGpazom:

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

2.(29,0/71,2)-100 = 40,7%, T. €. o4eHB TPyIHAS.

5. IIOTHOCTH HACBIMHOM MAcCChl IMMUXTH yMEHbIIMIACH € 775 1o 760 Kr/HM’ IIpY HEU3MEHHOM BIIare u
Jpyrux napamerpax ee kadectBa. Kak m3MeHHTCs pacxoj rasa Ha o0orpeB Oatapeu JUisl COXpaHEHUs
TOCTOSIHHBIM YPOBHS TOTOBHOCTH Kokca? IIpexHee 3HadeHHe 06mero pacxoa rasa - 11220 am’/d.
Pemenne. KonnyectBo KOkCyeMoii MXTHI (KT) B mepBoM citydae 775-Vk,Bo - ciaydae 760 Vi (VK -
MOJIE3HBIN 00bEM KaMephbl KOKCOBaHU).

C yMeHBIIEHHEM IJIOTHOCTH HACBIITHOW MacChl IIUXTHl  KOJIMYECTBO KOKCYEMOM HIMXThl yMEHBIINIIOCH
B 775-Vk/(760-Vk)=1,0197 pa3, cinenoBaTebHO, PacX0 OTOMUTEIHHOTO ra3a YMEHBIITUTCS BO CTOIBKO
K€ pa3 U COCTABUT:

11220:1,0197= 11003 mw’/u.

6. [Ipu oGorpeBe JOMEHHBIM ra30M U3MEeHEeHHE Kod(dpurmenTa n3opITka Bo3ayxa ¢ 1,3 Ha 1,5 mpuseno k

YBEJIMUEHHUIO KOJIMUYECTBA POAYKTOB ropenus ¢ 1,85 no 2 HM° Ha | HM® rasa. Temneparypa IpoIyKToOB
ropenus 300 °C, temnoemkocts - 1,47 KI[>1</(HM3~K). OnpenenuTh JOMOJHUTENBHBIN YHOC Teruia Ha 1
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aM° raza. Ha CKOJIBKO TPOLGHTOB YBEIMUHUTCS PACXOJ TEIIa Ha 000TPEB IPH TEIIOTe CrOPaHHs Tasa
4000 kJDx/HM’.

Pewenne. JIONMONMHUTENBHBIA YHOC TEIUIA CBSA3aH C MOBBIIICHHON IUIOTHOCTBIO IPOAYKTOB CrOpaHUs
JIOMEHHOT'O T334 [0 CPABHEHHIO C IUTOTHOCTBIO IPOLYKTOB CrOPAaHHs KOKCOBBIM razom. [ 1 HM® rasa
OH COCTaBMUT:

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

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

7. N3BecTHO, YTO yAENbHBIA pacxo] TeIjia Ha KOKcoBaHUE BiaxkHOU muxThl (W = 10%) cocTaBiusier
¢sm = 2700 xJx/xr. OnpenenuTs yaeabHbIN pacxo/1 Tejla Ha KOKCOBAHUE CYXOM IIUXTHI Gy

Pemenue. Bocrionszyemcst hopmynoit
100 —w w

Tow = ew 790 + w00’

qew — YACTBHBIN pacXoJl TeIia Ha KOKCOBaHUE | KT CyXol MIMXTHI, KJ[K/KT;

¢w— YACIbHBII pacxo] Telia Ha ucnapeHue | Kr BOJblI U MeperpeB BOASHBIX mapoB, kJ[k/kr. Eciu
NPUHATH SHTATIBIHIO | KT BoasHbIX mapoB npu 0° C 2490 xJx/kr, a TernoTy neperpesa c-t = 2,04 « 650
= 1320 x/[x/kr, TO mipu K. 1. A. neueit 75 %, gy=5070 xx/kr/ dakTuyecKku 3Ta BETUYMHA MOXKET
noxoauth 10 5800 x/x/kr.

Bepazum gy

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

Qe = 100 = 2356 xJIx/xr.

IIpumepHbIe TeMbl pedepaToB

1. OueHka BHUAOB MPHUPOJHBIX OSHEPrOHOCUTENIEH KaK ChIpbsl JUISI TEPMUYECKOW U
TEPMOXUMHUYECKOH MepepadoTKH.

2. CoBpeMEHHOE COCTOSHUE W OCHOBHBIE TEHJIEHIMU B Pa3BUTUU TEXHOJOTHMH IepepadOTKH
IIPUPOJHBIX SHEProHOCcUTENEN B Poccuu u B mupe.

3. Teopernueckoe U MpaKTUYECKOE 3HAUEHNE (PU3UUECKUX CBOMCTB KaK MPUPOJHBIX TOIIUB, TaK U
TBEP/IbIX MPOIYKTOB UX TEPMUUECKON MEPEpPabOTKH.

4. Ilopuctocts yriei. Knaccudpukanus, XxapakTepucTUKa U METObI U3y4eHUS Mop yriieid. Meto bl
MCCJIEJOBaHNsI CYMMapHON BHYTPEHHEN MOBEPXHOCTH YTJIEH.

5. Onruyeckue cBOWCTBa TBEPABIX TOIIMB. OTpakaTenbHas CIIOCOOHOCTh METpOrpapuuecKux
UHTPEIMEHTOB U CTEeNeHb MeTaMophu3Ma.

6. Xpomarorpadus Kak METOJI UCCIEAOBAHUS B YTIEXUMUU

7. Meronb! MK-cieKTpocKonuu B UCCIEI0BAaHUU YIJIEH.

8. PacTBOpeHMe yrieil kak MeToJ NMO3HAaHWS MX CTPYKTYpbl M KaK METOJ IOJY4YEHUs W3 yris
KUAKUX MTPOTYKTOB MIPAKTUYECKOTO Ha3HAUEHUS.

9. PacTtBOpeHue yried B JOHOpax BOJOpPOJAa W B NPUCYTCTBHM Boaopoaa. PeakinmonHas
CHOCOOHOCTH YTJIfA, BBISIBIEHHAs! IPU PACTBOPEHHUH. YIIpaBlIeHHE PEaKIIMOHHON CITOCOOHOCTHIO
YTJIA.

10. Husmas u Beicias Temnsora cropanus. CBsi3b BbIX0/1a JIETYYHX, 3JIEMEHTHOTO COCTaBa TOIUIMB C
TEIUIOTOM cropaHusi. AHaJM3 pacueTHBIX (OpPMYJ IJs BBIYMCIEHUS TEIJIOTHI CrOpaHUs I10
JJIEMEHTHOMY COCTaBY.

11. Pa3BuTHE TEXHOIOTMN KOKCOBAHMS TBEPBIX IPUPOIHBIX SHEproHocuTeneu B Poccnn n B Mupe.

12. IlpeBpailieHne B IJIACTHUECKOE COCTOSHHUE KaK PE3yJabTaT TEPMHUUECKOM NECTPYKLUHU YIJIS.
CpolicTBa yried B IUIACTUYECKOM COCTOSIHUM: BSI3KOCTh Ta30NPOHHUIIAEMOCTb, AMHAMHKA
ra30BBlJIEIICHUS, TEMIIEPATypHbIE HHTEPBAJIBI.

13. CriekaeMOoCTh, CTIEKaroIIasi CltoCOOHOCTh U KOKCYEMOCTb yriieid. MeToIbl uX onpeaeeHus.

14. 3nauenne 1 He0OXOAUMOCTH oOorameHus yrieil. TeopeTrnueckue ocHOBBI oOoramienus. OreHka
CTENEHHU 000TalCHHUS.

15. OcHOBHBIE TNpPUHIMUIBI pacye€Ta M COCTABJICHHUS YTOJBHBIX IIUXT Ui IPOU3BOJACTBA
METAJITyPrHYECKOT0 KOKCa.
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Ipuiioxkenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OHCHOYHLIC CPEACTBA IJIA IIPOBCACHUA HpOMe)KyTO‘lHOﬁ aTTeCrTalum:

CtpyKTypHBII
JJIEMEHT [ [1aHupyemble pe3yabTaTbl 00y4eHUs O1ieHOYHbIE CPECTBA
KOMIETEHIUU

I1K-2 CnocoGeH oCyIecTBIsATh KOHTPOJIb ChIPbs, MATEPUAIOB U TEKYLIUX OTKJIOHEHUH OT 3aJJaHHbIX [TapaMeTPOB JJIsl 00eCIeYeH sl KaueCTBa KOKCOXUMHUUECKOM
IPOJYKIMH B X0JI€ €€ IPOU3BOACTBA

[K-2.1 OcylIecTBIIIET KOHTPOJIb ChIphsl U MaTepuaioslllepeuens meopemuueckux 60nPocos K IK3ameHy:

1 obecrieueHusl KauecTBa Kokcoxumuueckoi| 1. DnementHsiit coctaB TI'U, conep:kanue Biaaru, BIX0Jl JETY4YUX B 3aBUCUMOCTH OT CTEHEHH

[IPOYKIIMM B XOJIE€ €€ POU3BOJICTBA yriaepukauuu

2. OOmiast xapakTepuCcTHKa OypbIX yrieil, KaMeHHBIX YIJiei, aHTpaIuTOB

. Metamopdusm yriei, GakTopsl, BIHSIONIME HA HETO

4. XapakTepUCTHUKAa XUMHUYECKOI'O 3JIEMEHTA: YIiaepol. AJUIOTPOIHbIe (OPMbI YIIepona, ero
BaJICHTHBIE COCTOSIHUS B 3TUX (pOpMax, TUIIBI CBSI3€H, KPUCTAJUINYECKUE PELIETKH.

5. Crpoenne oprannueckoi maccsl TT'Y. MunennspHsle, MaKpOMOJIEKYJISIPHBIE U IIOJMMEpPHAs
TUITOTE3bI CTPOEHUS.

6. 3aKOHOMEPHOCTU CTPOEHMS SAJIepHOW U mepudepuyeckol vacTteil CTPYKTYpHBIX €IWHULY
MaKpOMOJIEKYJI C U3MEHEHHEM CTaJuK MeTamopdusma.

7. Ctpoenue siepHOl W nepudepuiHOW vacTeld CTPYKTYPHBIX €IMHUIl MaKpOMOJEKYI
neTporpadpuyecKuXx MUKpPOKOMIIOHEHTOB YIiieil (BUTPUHUTA, UHEPTUHUTA U IUNTHHUTA).

8. CoBpeMeHHbIE NPEACTABIEHUS O MOJIEKYJISIPHOM CTPOEHMH opranndeckoil maccel TT'H.

9. Mopnenu cTpoeHus U UX HAaJAMOJEKYJspHasi CTPYKTYpa.

10.  Ilerporpaduyeckuii COCTaB UCKOMTAEMBIX YT

11.  Manepansl, ux rpynnsl. XapakTepUCTHKa MalepajoB. J(MarHocTuka MarepaioB IO
MTOKA3aTEeNI0 OTPAKEHUS

12.  JIuToTHIIBI U CTPOEHUE yIiIEH

13.  Munepanshslie npuMecu TI'M, UX OCHOBHBIE NTPEBPALICHUSI.

14.  Conepxanune MuHepasbHbIX npuMeceit B TT'U. TloBenenne MuHepaabHBIX KOMIIOHEHTOB
IIPU C)KUTAHHUM U IIPU TUPOJIU3E.

15. JlaiiTe onpeneneHue 30JbHOCTH TOIUIMBA, U HATUIIUTE (GOPMYIIBI IIEpecueTa Ha CyXylo U
pabouyro Macchl ToruBa. CyITHOCTH ONPEEICHHS 30JIbHOCTH.
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JIEMEHT
KOMIIETEHINH

[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

16. Copepxxanue cepHuctbix coeaquuenuit B TT'U. Cymuocts onpenenenus. Bunabl cepbl U
BJIMSIHUE UX Ha KQUECTBEHHBIE [10KA3aTeIN YIJIs U KOKCa.

17.  Yro Ha3bIBaeTCs JIETYYMMH BEIIECTBAMHU, U KaKU€ COCIUHEHHUs BXOIAT B UX COCTaB?
Omnpenenenue BbIX0AA JETYUUX BELIECTB.

18. Beixom neryuunx BemectB u3 TI'M. Bausnue mnpuponbl, craaum metamopdusma u
neTporpaduyeckoro cocTaBa TOIUIMBA HA BBIXOJ JIETYYHX BEIIECTB U IOKA3aTENN KAauecTBa
npoaykuuu nuposausa TI'H.

19.  Kakue U3 npUpOJHBIX SHEPTETUYECKUX TOIUIMB XapaKTEPU3YIOTCSI HANOOIBIIUM BBIXOJIOM
JETYy4YUX BEUIECTB U oueMy?

20. IIpuBenure kinaccudukanuio HeneTydero ocrarka. OT 4ero 3aBUCHUT BBIXOJ U CBOMCTBA
TBEPJBIX HEJIETYUYUX OCTATKOB?

21. Temnnora cropanus Tomuba. Ee 3aBUCHUMOCTb OT pa3IMyHbIX (pakTopoB. YTO MOHMMAIOT
10/ YACJIbHOW TEIJIOTON cropaHus?

22. Belcmasg v HM3MIAs TEIUIOTa CTOPAaHUS TOIUIMBA. UeM OOBSCHSETCS pa3jInyue MeExXYy|
HUMHU? B uem 3aKiroyaeTcs CyHIHOCTb METO/a ONPENENICHUs TEIJIOThl CTOpaHus TOIUINBa?
Kakoli moka3aTrenp SHEPreTMYeCKOM LEHHOCTH TOIUIMBA IPUHATO MWCIONb30BaTh IIPU
pacderax pacxoja ToruiuBa?

23. Kakue sneMeHTbl BXOAAT B COCTaB TBepAoro TtomiauBa? Kakue W3 HUX SBISAIOTCS
TOPIOYUMH U HETOPIOYNMHU?

24.  Kakue 3/1eMeHTHI ABJISI0TCS OaljlacToM U moyeMy?

25. Kaxkue BUJbI cepbl BXOIAT B COCTAaB TOILUIUBA?

26. UYto BkirovaeT B cebs snemeHTHbIN aHanu3 TIN? ['me mcmonb3yroTcs JaHHBIE STOTO
aHaynuza?

27. Kakumu ciocobamMy MOXHO OIPEIETUTh JJIEMEHTHBIN cocTaB TormuBa? Kak BelpakaeTcs
AIIEMEHTHBIM cocTaB pabodeil Macchl, aHAJIUTUYECKOW Macchl, CyXOW Macchl, CyXou
0€330JIbHOM (TOpIOYEeii) MacChl, OPraHMUYECKON MacChl TOTUTUBA?

28. DOnementHbIl cocTaB TI'U, 3akOHOMEPHOCTH €r0 U3MEHEHHMSI B 3aBUCHUMOCTH OT IPUPOBIL,
CTaauu MeTamopdu3Ma U neTporpapuueckoro cocTana.

29. BnusHue sneMeHTHOro coctaBa TI'U Ha TemnoTy cropanust TOIJIMBA.

30. TI'pynnosoii xummueckuii coctaB TI'M mo gaHHBIM HM3y4deHHMsS NPOLYKTOB 3KCTPAKIIMU
MUHEPAJTbHBIMU peareHTaMH.

31. TI'pynnosoi xumuueckuii coctaB TT'M no naHHBIM Hccnen0BaHus IPOAYKTOB SKCTPAKIIMH
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OpraHNu4Y€CKUMU p€arcHTaMu.

32. Oo6oramenue TI'U. Tlokazarens oGorarumoctd. [IpMHIMIBI TPaBUTAIMOHHHOTO H
(bIOTAaIMOHHOTO 00OTAIICHUS.

33.  Meronsl pa3aeneHus FOPIOYUX UCKOMAEMBIX U MMPOJAYKTOB UX MepepadOTKU: IKCTPaKLu,
NEPeroHKa M peKTH(HUKALHS.

34. Meronsl pazesieHus TOPIOYMX MCKONAeMbIX M MPOJIYKTOB UX HepepadoTKu: aacopOuus,
abcopOuus, MeMOpaHHbIE METO/IBI.

35. Meronsl pasfeneHus TOPIOYMX HCKOMAEMbIX M IMPOAYKTOB MX IepepabOTKH:
KpUCTAJIIIN3aLUsl, KOMILIEKCOOOpa30BaHUE.

36. @usnueckue U (PU3MKO-XMMUYECKHE METOJbl HCCIEI0BAaHMs TOPIOYMX HCKONAEMBbIX M
IPOAYKTOB UX nepepadoTku. X cymHoCTh, 001aCTh MPUMEHEHUS

37. Tepmuueckas JAECTPYKLIMS yIVIeM. 3aKOHOMEPHOCTM IIPOLECCOB  TEPMUYECKOU
JnecTpykuuu. TepMudeckasi yCTOWYMBOCTh KakK ()YHKIIUSI SHEPTUH CBS3H.

38. Ilupomuz OMY. OOmast cxema, 3Tambl TepMHuecKoW aecTpykuuu. Kmaccuduxarms
MIOCJIE0BATENBHO-IAPAJUIEIBHBIX MPOLIECCOB TEPMUYECKON JECTPYKLIMU KAMEHHOTO YTJIS.

39. 3akoHOMEpPHOCTH pa3pbIBa XUMHUUYECKUX cBsizell B OMY mpu nupomnuse.

40. OOume 3aKOHOMEPHOCTH pa3pylIeHHs pPa3IuuHbIX CTpykTyp OMY mnpu nuposuse
(mapaduHoBBIE, HAMTEHOBBIE, APOMATHUECKUE, ATTKHIIAPOMATHIYECKUE C KOPOTKOM U JNTMHHOM
LENbIO, TUEHOBBIN CUHTE3).

41.  OcoOGEHHOCTH TEPMHUECKOMN NECTPYKIUH Pa3IMUHBIX KJ1accoB Y B npu HU3KKX U BBICOKUX
Temrneparypax. Paasl crabmisHOCTH Y B Ipy paBHOM uymcIie aTOMOB yTiIepoJia B MOJIEKYJIe.

42.  Peaxuuu naporazoBbIX IPOAYKTOB C 00Opa30BaBIIUMCS MOJTYKOKCOM -KOKCOM.

43. KuHeTnueckue HCCIENOBaHUs Ipoliecca IHUPOJU3a  yIJeH. Hens u 3amaum
KMHETUYECKOTO HCCIIeI0BaHUS.

44.  Meroabl TepMuyeckoro ananusa: Jlepusarorpadus. [lepuBatorpadpuueckue kpusbie: TT,
ATT, ATA, T. OcHOBHBIE TEpUOIBI TEPMOXUMUYECKUX ITpeBpamuennii TTH.

45. Kunetnueckas cxema U KWHETUUYECKasi MOJIENb MIUPOJIN3a KAMEHHOTO YIJIs

46. TemmepaTypHble HMHTEpPBAJIbI NMHPOJIM3a KaMeHHOro yris. Kparkas XapakTepucThkal
IIPOLIECCOB U MTPOYKTOB MHUPOJIN3A.

47.  OOmas cxema nuposnsa kamenHoro yrist (H.C. I'psizHoBa). Ee kpaTkast xapakTepucTuka.

48. IlpuMmepHbIil BBIXOJA TNPOIYKTOB NHPOJIW3a KAMEHHOIO YISl NPU IOJYKOKCOBAaHUM H
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KOKCOBaHUU. YeM OH ompeaensercs?
49.  Ilpoananusupyite xapakrep Bbixona CO, CHy4, H, mpu nuponuse yriasi B MHTEpBaie
temnepatyp 100-900 0C.
Badauu 01151 camocmosamenbHo20 peueHusl:
Kakumu cioco0aMu MOKHO YBEIMYUTH PABHOBECHOE MPEBPALLEHUE MPU MPOTEKAHUU peaKlui

CO+H,0=C0,+H,+Q,; CHy=CH+H,— Q.

Hanuimre BeipaskeHHe 151 KOHCTAHTHI pABHOBECHSL.

[Tpu oGxure muxTthl, comepxaimeid 10T U3BeCTHAKA U KOKC ONPEICIUThH: a) PacXo] KOKCa
coctaBa (Mac.%): C-91;30ma— 7; Binara— 2; 6) cocraB 00KUTOBBIX Ta30B (00.%); B) Te1oBoi 2dekT
peakiu oOxura. CrerneHb pasiokeHus Hpu oOxure m3BectHska 95%. Bozmyx momaercs ¢ 40%
30BITKOM.

CocraBuTh MaTepualbHBIM M TEIIOBOM OanaHC Mpoliecca MOMy4eHHs! BOJOPONA KaTaIUTUUECKOH
KoHBepcHeil Merana. COCTaB HCXOJHOI ra3oBoit emect (M°): CHy - 100,0; H>0 - 250,0. TTotepy TermioTs
cocTaBIsIIOT 4% oT mpuxona. Temmeparypa cmecu Ha Bxone B peaktop - 380°C, Ha Bbixome 800°C.
[ Tporece uaer no peakimu: CH, + H,0 = CO + 3H, — 206200k 1x/Momb

[Ipn naGopaTOpHBIX MCHBITAHHUSIX OBLI MOJTYYEH SJIEMEHTHBIH COCTaB KY3HEIKOTO YISl Ha|
roprouyro Macey,%: C*¥=84,0, H™= 4,5, N%=20; 0%=9,0; $%= 0,5. Buaxnocrs u
30JbHOCTH Ha pabouyro Maccy cocrtaBwiaa: W'=12,0; A'=11,4 %. Onpenenure cocras
paboueii Macchl yrisl.

B nexe pasmepamu 90x20x6 M H3-3a pasrepMmeTuzanun o0opyaoBaHUs ucnapuioch 10 Kr
ammuaka. Temreparypa Bo3ayxa B mexe 20 °C, maBinennme P= 750 MM pr.cr. Paccunrarh
00BEMHYIO KOHIIEHTPAIIMIO0 aMMHAKa B BO3yX€E U OMPEIEIUTh B3PIBOONIACHOM JIU MOTYYHUIIACh
€ro CMeCh C BO3JYXOM, €CITM CUUTaTh, YTO Maphl aMMHaKa PAaBHOMEPHO PaCIPEIeIUIIUCH TI0|
BceMYy CBOOOAHOMY 00BbeMy momerieHus? 3HaueHue KOd(PQUIMEHTa, YUUTHIBAIOLIETO, YTO
yacTh 00beMa TOMEIIEHUS 3aHsATa  O00OopymoBaHHWEeM, TpUHATH paBHeIM  (,8.
KoHneHTpamonHapie Ipeaesbl BOCINIAaMEHEHUSI aMMHUaKa COCTaBIsoT, 00.%: HkHu# -15,0,
BEpXHUM — 28.

[Ipn wucnplTaHUM Ha OOOTaTUMOCTh YIIEH MABYX pAa3IMYHBIX MECTOPOKICHUN METOJ0M
paccioeHust Mpoo B TSHKEIBIX KUIKOCTSAX TOJYUYCHBI CIETYIONTNE PE3YIBTATHI IO BBIXOIY:

mpo6a 1: mpomexxyTouHbIX Pppakuuii ¢ mmoTHocThio 1400—1800 Kr/HM® — 3,76%; 0ecTopOoIHBIX |

mI0THOCTBIO < 1800 Kkr/HM’ — 84,9%; mpo6a 2: MPOMEKYTOUHEIX - 29,0%; GECropOIHBIX -
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71,2%.

Onpenenuth KaTeropuio 000raTUMOCTH ITHX YIIICH.

BEIMOTHATE IepecyeT pe3ynbTaToB aHAIM3a TBEPAOTO TOIUIMBA ISl PA3JIMYHBIX €r0 COCTOSIHHM.
[Tpu maGopaTOPHBIX UCHBITAHUSX OBUI MONTYYCH DJIEMEHTHBIA COCTAaB KY3HEIIKOTO YIS Ha
roprouyro Macey,%: C*=84,0, H¥= 4,5, N%¥=2,0; 0%=9,0; S%=0,5. Buaxnocrs u
30JbHOCTh Ha pabouyio Maccy cocraBwia: W'=12,0; A'=11,4 %. Onpexnenure cocras
paboueii Macchl yris.

3a0anue ma pewenue 3adau u3z npogeccuonanrvHol obracmu (Oomauinee UHOUBUOVAILHOE,
3a0anue)
1.

PaccuuTaiiTe Maccy U 00bEM CyXOro BO3AyXa, TEOPETHYECKH HEOOXOIUMOIo s
noytHOTO cropanus 1 xr yrist ¢ maccoBou noseit: C -0,862, H, — 0,046, No— 0,012, Braru
-0,010, 30mw1 — 0,070.

Paccunrarh TeopeTnueckuili 00beM BO31yXa HEOOXOJUMBIN AJIs TIOJHOTO Cropanus 1 Kr
auatuioBoro s¢upa C,;HsOC,Hs npu Temneparype 10 °C u nanenun 1,2 ar. ¥ bypM|
noMeHHoi meuu cropaetr 50000 kr yris B yac (comep:kanue yriepoaa B yrie 80%).
PaccuHTATh TEOPETHYECKOE KOIMYECTBO CYXOrO BO3IyXa (M’/MHH), HEOOXOIMMOE IS
TOpPEHHS YIS, eclii Bech yriepon cropaet ao CO. (2963 M°/MUH).

Jlomennsrif ra3 coctana (00.%): oxcun yriepoaa (II) CO — 28, Bogopon H, — 3, CO, — 12
metan CHy — 0,6, C;Hys — 0,2, a30T N, — 56,2. T'openue npotekaet ¢ 20 % u30bITKOM
Bo3ayxa. (10,1 M’). PaccumTaTh a) TEOPETHUECKH HEOOXOMMMOE KONMYECTBO BO3IYXal
JUTSL COKMTAHKsS | M° TOMEHHOTO ra3a; 6) COCTaB MPOIYKTOB TOPEHHS.

HazoBute o0muMe 3aKOHOMEPHOCTH pa3pyLIeHUs pa3IudHbIX CcTpyktyp OMY mnpu
nuponuse (mapaduHoOBBIE, HAPTEHOBBIE, apPOMATUYECKHE, AJTKUIAPOMATHUECKHE C
KOPOTKOM M JJIMHHOM IeNblo, IUEHOBBIH cuHTe3). Kakue mnpoAayKThl MpU 3TOM
noJtyqarorcs?

20



CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

15 % 20

L—g— A/

% _]\; &
14 21
»22
~13 EEE—

~
1 12 f 2
A x/%
TR LSS VPP R

Uro uzobpaxeno Ha puc.? Onummure paboTy 3TOI YCTaHOBKH.

IIpu oGorameHnn TpyAHOO00raTUMOTO YIJisi ObLTU MOTYyYEHbI: KOHIIEHTPAT C 30JbHOCTHIO
10%, mpoMexyTOUHBIN POIYKT, conepkaiuii 30% MUHEpaIbHBIX BELECTB, IPHU BBIXO/IE
4,5% u oTX0abl 30JbHOCTBIO 72%, BBIXOA MX cocTaBWi 25%. Onpenenuts 30JbHOCTH|
PSAIOBOTO YIJISL.

[InoTHOCTH HACBIMHOW Macchl MIMXTHl yMeHbuwiace ¢ 775 mo 760 Kr/HM npy
HEU3MEHHOH Bilare U Jpyrux napameTpax ee kauecTBa. Kak m3MeHHTCS pacxo] rasa Ha
oborpeB Oatapeu Uil COXpaHEHHUs MOCTOSHHBIM YpOBHS TOTOBHOCTH Kokca? IIpexxHee
3HAYeHHe 00mero pacxoa rasa - 11220 um’/a.

UYro n3obpaxeno Ha puc.? Kakyio mHpOpMaIuio MOXHO MOJYyYUTh U3 aHAJIM3a ITHX
KpHBBIX?
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Ha3zoBute TeMmmepaTypHble WHTEPBAIBI MUPOJIM3a KaMEHHOro yriisi. [laiite KpaTkyro
XapaKTEPUCTUKY IMPOLECCOB M NPOAYKTOB MHpoiu3a. KakoB MNPUMEPHBIM BBIXO]
MPOAYKTOB MUPOJIM3a KAMEHHOTO YISl MPH MOJYKOKCOBAaHUM M KOKCOBaHHMU. YeM OH
onpenensiercs?
Beicmias u Hu3mIas TemsioTa CropaHusi TOILIMBa. UeM OOBSCHSCTCS pasiHuue MEXKIY
Humu? B yeMm 3akirrouaeTcst CYITHOCTb MCTOAa ONIPEACIICHUS TCIIJIOTBI CTrOPaHUA TOILIHBA?
Kakoii mokaszarenb »HEpreTMYecKOW IEHHOCTH TOIUIMBA MPHUHSATO MCIOJIB30BaTh IMPHU

pacdeTax pacxojia TOTuMBa?
HazoBute mapku yrieit. Kak n3mMeHHTCS KauecTBO KOKCa MPU U3MEHEHUU COJIEp:KaHUs

OTJIETTbHBIX MApPOK yTiei?
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0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLlCHUBAHHA:

IIpomexxyTouHass arrecTauus MO JuUCHUILIMHE «TeopeTnueckre OCHOBBI XMMHYECKOU
TE€XHOJIOTUM TOIIMBA U  YIIIEPOIHBIX MaTEpUaIOB) BKJIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS OOYYAIOUIMMHUCS 3HAHUM, ¥ MIPAKTUYECKHE 3aaHuUs,
BBISBIIIOLIME CTENEeHb C(HOPMUPOBAHHOCTM YMEHMH M BIaJeHUH, NpoBoauTcs B (opme
IK3aMEHa.

OK3aMeH 10 JJaHHOW JMCUUIUIMHE MPOBOAMUTCSA B YCTHOW (popMe Mo 3K3aMEHAMOHHBIM
Owieram, KaKIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMUYECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3aJlaHue.

IToxa3aTen U KPpUTEPUH OLICHNBAHUS JK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» (5 06aimioB) —00yyaronuiics 1€MOHCTPUPYET BBICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMH, BBICOKMHA YpPOBEHb 3HAaHMHA HE TOJBKO Ha YPOBHE
BOCIIPOU3BECHHUST U OOBSICHEHUS MH(OpMAlMKM, HO W HHTEUIEKTyaJlbHbIE HABBIKH PEIICHUS
po0JieM u 3ajau:

JIaeTCsl KOMILJIEKCHAs OLICHKA NPEAJIOKEHHOM CUTYyallNH;

JEMOHCTPUPYIOTCSl TJIyOOKHE 3HaHUS TEOPETUYECKOr0 MaTepuajga U YMEHUE HUX
IIPUMEHSITD;

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

yMeHue 000CHOBAHHO M3JaraTb CBOM MBICIIH, J€JaTh HEOOXOAUMBIE BBIBOIBI.

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

JTaeTCsl KOMILJIEKCHAs OLIEHKa MPEAJIOKEHHOM CUTyalluy;

JEMOHCTPUPYIOTCSl JOCTaTOYHBIE 3HAHHUA TEOPETUYECKOIO0 Marepuajlla U yMEHHE HX
IPUMEHSTh; HO JIOIYCKAIOTCSI HE3HAUUTENbHbBIE OLTMOKH, HETOUHOCTH

BBIOJIHEHHE BCEX MPAKTUYECKUX 3aJaHMi; BO3MOXKHBl €IUHHYHBIC OIIUOKH,
UCIPABJIIEMbIE CAMUM CTYZEHTOM I10CJIE 3aMEYaHUsl IPENO0JaBaTels;

3aTpyJHEHMS NIPU aHAJIUTHYECKUX OIEpalUsAX, IEPEHOCE 3HAHWM U YMEHHWIl Ha HOBBIC,
HECTaHJIapPTHbHIE CUTYallUH.

— Ha OLIEHKY «YIOBJIeTBOpHTeIbHO» (3 Oamna) — oOyyaromuiicss IEMOHCTPHPYET
MOPOTOBBIN YpOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHH:

3aTpyJHEHUS C KOMILIEKCHOM OLIEHKOM NMPEAJIOKEHHON CUTYyalllH;

HEINOJIHOE  TEeOpeTHdYeckoe 00O0CHOBaHME, TpeOyrollee HaBOASIIMX  BOIPOCOB
IpenoaaBaTes;

BBITNIOJTHEHHE 3a/1aHui NP MOJICKAa3Ke MPEro1aBaTers;

3aTpyAHEHUS B (OPMYIHPOBKE BHIBOJIOB.

— Ha OIIEHKY «HEeY/JOBJIETBOPUTENbHO» (2 Oamra) — oOydarouuics IEeMOHCTPUPYET
3HaHus He Oonee 20% TEOpPEeTHYECKOro Marepuana, JOIYCKaeT CYIIeCTBEHHbIE OLIMOKH, He
MOJKET MOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKM PELICHMS POCTHIX 3a]1a4.

— Ha OLEHKY «HeyAO0BJIeTBOPUTeAbHO» (1 6amn) — oOydarouuiics He MOXET MOKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOM3BEICHHUS M OOBACHEHUS HUHGPOpMAllMU, HE MOXKET I[10Ka3aTh
MHTEJJIEKTYyaJIbHbIE HABBIKM DPELIEHUS MPOCTHIX 3a/lad HENpPaBWJIbHAs OLEHKA MPEIJIOKEHHOU
CUTYallUH.
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