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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl MeTamTypriui ¥ XUMUYECKUX TEXHOJIOTHIA
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3aB. kadeapoii A.C. XapueHko

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl MeTaurypruu ¥ XAMUYECKIX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo
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[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO
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3aB. kadeapoii A.C. iapquKO
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IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 lesin ocBOCHMSI AMCUMILTUHBI (MOIYJISA)

Lensimu ocBoeHUs] AUCHUIUIMHBI «TeopeTndeckue OCHOBbI XMMHUYECKOW TEXHOJIOTHH
TOIUIMBA M YIJIEPOJHBIX MATEpUAJIOB» SIBIISETCS MOJYyYEHUE CTYIEHTaMHU 3HAHUM O CYIIHOCTH
MPOLIECCOB TMPEBpAIllEHUs TOPIOYUX MCKOMAaEeMBbIX IMPH HMX MOATOTOBKE U IepepadoTKe;
(dhopMUpOBaHHE TPAKTHYECKUX YMECHHA M HABBIKOB HCIIOJIb30BAHUS OCHOBHBIX TEOPETUYECKUX
3aKOHOMEPHOCTE  HpH  BBINOJIHEHUM  TEXHO-XMMHYECKMX  pacueroB,  IPOBEICHHUU
AKCIIEPUMEHTAJIbHBIX UCCIIEA0BAHU, B TPOU3BOACTBEHHO-TEXHOJIOTMYECKOM e TEIHLHOCTH.

2 MecTO TUCUMITIMHBI (MOYJIf1) B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

Jucnumimza TeopeTuueckre OCHOBBI XMMMUECKON TEXHOJIOTMU TOIUIMBA U YIIIEPOAHBIX
MaTepHaloB BXOAUT B 4acTh y4eOHOro IjiaHa (OpPMUPYEMYIO y4aCTHHKaMHU 0Opa30BaTENIbHBIX
OTHOIIEHUI 00pa30BaTEIbHON IPOTrPaAMMBI.

JUis  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpPMHPOBAHHBIC B PE3YIIBTATE U3YUSHHSI JUCIUTUTNH/ TPAKTUK:

AHaIMTHYECKas! XUMHS ¥ PU3UKO-XUMUYECKHE METO bl aHATH3a

OO01ast XuMu4ecKkasi TEXHOJIOT s

TexHuueckas TepMOIMHAMMKA U TEINIOTEXHUKA

3HaHus (YMEHUs, BIaJIEHUs), MOJTYYEHHbIE IPU U3YyYEHUHU JaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YUSHUSI AUCHUIUINH/ TIPAKTHK:

W3BneueHue 1 nepepadoTka XUMUUYECKUX NPOJYKTOB KOKCOBAHHUS

KokcoBanue yriei

[TpoexkTHas 1eATENBHOCTh

TexHoorusl yriepoAHbIX MaTepUaioB

OCHOBBI TEXHUYECKOI'O TBOPYECTBA

3 Komnerenuuu o0y4aromerocsi, popmMupyembie B pe3y/ibTaTe 0CBOCHHSA

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIE Pe3yabTAThl 00y4eHH s

B pesynbrare ocBoeHuss AMCUMITINHBL (MOyis) «TeopeTnueckne OCHOBBI XUMHUYECKOM
TEXHOJIOTUM TOIUIMBA M YIJEPOAHBIX MaTepUalIOB» OOydarouuiics JOJDKeH 00J1aaaTh
CJIEYIOIIMMU KOMIIETEHIIUSMU:

KOI[ HHIUKaATopa I/IHI[I/IKaTop JOCTHXKECHUA KOMIICTCHIIN

I1K-2 CnocobeH OCyIIeCTBIATh KOHTPOJb ChIPbs, MAaT€pHajoB W TEKYUIMX OTKJIOHEHUH OT
3aJlaHHBIX MapaMeTpoB Ui 00ecleyeHHs] KauecTBa KOKCOXMMHUYECKON MPOAYKLHU B XOJE €€
ITPOU3BOJICTBA

I1K-2.1 OcymiecTBiIsieT KOHTPOJIb ChIPhSl U MaTepHaioB JJIsl 00eCIeYeHNs KauecTBa
KOKCOXMMMYECKON MPOIYKIIMU B X0JI€ €€ MPOU3BOJICTBA




4. CTpyKTypa, 00b€M N cotepkaHne TUCHHUIINHBI (MOLYJI5)
OO6mmast Tpy1I0€MKOCTh JUCIIUIUTMHBI COCTABIIAET S 3a4eTHBIX eauHuI] 180 akaja. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabota — 10,9 akan. yacos:

— ayJUTOpHAs — 8 aKaJl. 4acoB;

— BHEayIuTOpHas — 2,9 akaJl. 4acos;

— camocTosTeapHas padota — 160,4 aka. 4acos;

— B (pOpMe MpaKTHUECKOM MoAroToBKU — 0 akas. 4yac;

— IIOATr0TOBKA K 9K3dMCHY — 8,7 aKal. 4ac

dopma aTTeCcTaluy - SK3aMEH

AynutopHast ) s
KOHTaKTHast pabora E 3 dopma TeKyiero
=
B aKaJ. yacax o Bun KOHTPOJIS
Paznen/ Tema 2 (B akan ) £ B . p Kon
> 3 © | caMOCTOSsITENBHOM | ycleBaeMOCTH U
JACITATUTAHBL N [ . | xommerenn
Q9 & paboThI MIPOMEKYTOYHOM
na6. | npakr. | €8
Tlex. : | 28 aTTecTaluu
3aH. 3aH. | O &
1. Pazgen 1. Bsenenue.
Krnaccugukanms u 3anachl TormBa
ITogroroBska k
1.1 Teorpadus npUPOTHBIX
sHeproHocureneid B Poccum MPAKTHICCKOMY
P 1 3 0,5 10 3aHATHIO, CobecenoBanue IIK-2.1
TomnuBo u €ro
co0eceI0BaHuIo,
K1accu(pUKaIusL.
KOJUIOKBHYMY
Wroro no pazneny 0,5 10
2. Pazgen 2. Teepmple roproune
uckomnaemsie (TTH)
CamocTosaTenbHOe
2.1 OOmas xapaKTepucTHhKa HBVaeHIE VIe6HOI
TI'U. XapakTepucTruka qu Hayl?:oﬁ CobecenoBanue,
HCXOIHOTO  OPraHUYecKOro 3aIuTa
A p 3 0,5 16 JTUTEePaTypPHI. [K-2.1
Marepuana u ero 1ab0paToOpHBIX
IloaroroBka k
MpeBpallleHde B Ipolecce pabot
cobeceI0BaHuIo,
obpazoBanus TTU.
KOJUIOKBUYMY.
Hroro no pazneny 0,5 16
3. Pazgen 3. MakpomoneKysipHast
CTpYKTypa yriis
CaMocrosTensHoe
3.1 OOmas xapakTepuCTHKa o
. n3ydeHune yaeOHon
OypbIX  yrjeW, KaMEHHBIX N CobecenoBanue,
Ter AHTPALITOB 1 HayHHoH 3ammra
yrJIeH, 213 1 20 JTUTEPaATYPHI. K-2.1
Metamopduzm yrIieH, nabopaTopHBIX
IToaroroBka k
(dakToppl, BAMAOIIME  HA pabor
coOeceI0BaHuIo,
HETo.
KOJUIOKBUYMY
Hroro no pazneny 1 20
4. Pazpen 4. Xapakrepuctuka TI'1
10 COCTaBy M TEXHOJIOIMYECKUM
XapaKTePUCTHKAM




CamocrosrenbHoe
u3ydyeHue yueOHoU

4.1 [erporpaduueckuii .
Tporpad N 1 HAy49HOH
coctan yroet. mureparypst.Iloar 3amuTa
Xapakrepuctuka TI'M  mo PaTypEL
OTOBKA K 3aIIHTe 71a00paTOPHBIX
JTAHHBIM TEXHHYECKOTO
3 0,5 1 20 1a00paTOPHBIX paboT, noknan IK-2.1
aHaju3a. XapakTepucTrka .
pabor, MTOJITOTOBJICHHOM
U o JTAaHHBIM
KOJJIOKBUYMY. TeMbl pedepara
3JIEMEHTHOT'O cocrasa.
. [Moaroroska
I'pynmoBsoii coctas TT'U.
pedepata
(pe3eHTaIN)
Uroro no pazneny 0,5 1 20
5. Pazgen 5. IlogroroBka TI'M k
nepepadoTke. O6orarieHne
CamocrosTensHoe
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
5.1  OGoramenmme  TI'H. patyp 3amura
IloaroroBka k
ITokazarenp  00OraTUMOCTH. sammTe 1a00paToOpHBIX
TIpuHIHUIBL 3 0,5 0,5 15 pabot, moKIa I1K-2.1
71a00PaTOPHBIX N
IPaBUTAIIOHHHOTO u aGoT MO/JITOTOBJICHHOM
(hr10TaMOHHOTO O0OTAIICHHS. p ’ TeMbl pedepara.
KOJUIOKBUYMY.
[Hoaroroska
pedepara
(npe3eHTanyK)
Wroro no pasneny 0,5 0,5 15
6. Pazmen 6. OU3NKO-XUMUIECKHE
OCHOBBI  pa3JIeNiCHUsT  TOPIOYHX
HACKOMAaeMbIX ¥ MPOLYKTOB HX
nepepabdoTKu
CaMmocrosTensHoe
M3yYeHHe yueOHOH
U Hay4yHOH
JUTEPATYPBI.
patyp 3amura
6.1 dusnueckre 51 IToaroroBka k
(bU3HKO-XUMUYECKUE 3aIuTe Aa00paTOpHLIX
3 0,5 0,5 25 pabor, nokiaz IIK-2.1
(xOMOMHUPOBAHHbIE) METOJBI 71a00PaTOPHBIX .
MIOJrOTOBJICHHON
HCCIIeJOBAHUSL. pabor,
TeMmbl pedepara
KOJUJIOKBUYMY.
ITonroroBska
pedepara
(TIpe3eHTanum).
Hroro no pazneny 0,5 0,5 25
7. Paznen 7. Metonsl nepepaboTK
TTU.
7.1 Tepmuueckas
JECTPYKIIHSL. IpoxykTsl
MEepPBUYHOTO W BTOpUYHOro| 3 0,5 0,5 19,4 IK-2.1
MTUPOJH3a u ux
XapaKTePUCTHKA.
Hroro no pazneny 0,5 0,5 19,4

8. Pazmen 8. Teoperuueckue
OCHOBBI MPOMBIIIJICHHOTO
MIPOU3BOJICTBA KaMEHHOYTOJIbHOTO
KOKca




CamocrosrenbHoe
u3ydeHue yueOHou

U Hay4yHOH
8.1 Cragus .
JIUTEPATYPBI.
MPEAIIaCTUYECKOr0 Harpesa. 3ammTa
IToxroroBka k
Cranmus IUTACTHYECKOTO SalITe 71a00paTOPHBIX
COCTOSIHHS. Cranus 0,5 0,5 15 n pabor, nokiaz IIK-2.1
1a00PaTOPHBIX .
00pa3oBaHus MIOJTYKOKCA. pabor IIOJrOTOBIEHHON
Cranus MpEeBpAICHUS ’ TeMbl pedepara.
A peBpalll KOJUIOKBUYMY. pedep
MOJTYKOKCa B KOKC.
[Moaroroska
pedepata
(npe3eHTaIMHN).
Uroro no pazneny 0,5 0,5 15
9. Pazgen 9. Ta3uduxanus,
THAPOTeHU3ALMS u apyrue
crnocoOsb! nepepadbotku TI'Y
CamocrosTensHoe
u3ydeHue yueOHon
9.1 JecTpykTuBHAs Y HAYIHOH
THIPOTeHU3AIHS r JIUTEPATYPEI.
Ap 1 ( Aan paryp Samura
TBEepAbIX  TomimB.  Llenb, IMoaroroBka k
1abopaToOpHBIX
CIOCOOBI. Teopernueckue 3aIuTe
0,5 20 pabor, nokiaz IIK-2.1
OCHOBBI Al Biusuaue 71a00PaTOPHBIX o
IIOJTOTOBJICHHON
THIPOTCHU3AINI Ha pabor,
TeMbl pedepara.
CIIEKaeMOCTb OypbIX u KOJUIOKBUYMY.
KaMEHHBIX YTJIeH. [ToaroroBka
pedepara
(Tpe3eHTanumn)
Hroro no pazneny 0,5 20
Hroro 3a cemectp 4 4 160,4 JK3aMeH
Hroro no aucnurainae 4 4 160,4 3K3aMEH




5 O6pa3oBaresibHbIE TEXHOJIOTUH

B npomecce npenomaBaHus JUCHUIUIMHBL «TeOopeTHYECKHE OCHOBBI XUMHUYECKOM
TEXHOJIOTMM TOIUIMBA W YIJIEPOAHBIX MaTEpPUAIOB» IPUMEHSIIOTCA TPaJULMOHHAS U
MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlexuuu mpoxoaaT Kak B ¢opMmMe JeKHuu-uHpopmanuu, Tak U B (opme
JeKIUU-BU3yanu3auuu. Jlekuuu mnpoBOASTCS € UCIOJIB30BAHUEM HMHTEPAKTHUBHOTO METO/AA —
«00y4yeHHe Ha OCHOBE OMbITa» JJISl CO3/IaHUsl aHAJIOTUH MEXIy H3y4aeMbIMH SBIICHUSMU U
3HAKOMBIMH CTYJCHTaM >KH3HECHHBIMU CUTYallUsSIMU U O0Jiee TITyOOKOT0 YCBauBaHUS H3y4aeMbIX
BonpocoB. B pamkax yueOHOro Kypca HpeaycMOTpEeHa BCTpeya Ha OJHOM M3 JIeKUUH co
CHELMAIMCTOM TEXHOJIOTMYECKOM IPpyIIbl KOKCOXUMUYecKoro rnpousBoactsa IIAO «MMK» s
noJiydyeHus: UHGOpMaluK MPUKIIAJHOTO XapaKkTepa U 3HAKOMCTBA C MEPEIOBbIMU TEXHOJIOTUSIMU
Y METOJIaMU TPy/a.

JleKMOHHBIN MaTepuan 3akKperuiieTcs B Xoje J1adopaTOpHBIX pabOT, Ha KOTOPBIX
BBITIOJIHSIIOTCS TPYIIIOBbIE WJIM WHIUBUYAJIbHBIC 33JIaHUs 110 IPOUJIECHHON Teme. Brinonnenue
1abopaTopHbBIX PabOT MPOBOAUTCS C IIEMEHTAMH UCCIIEIOBAaHUS U BHEJPEHUEM NHHOBAIIMOHHOU
TEXHOJIOTUHU KOJUICKTUBHOTO B3auMooOydenwus. (i1 GopMHupOBaHHS CHCTEMHOTO TBOPYECKOTO
TEXHUYECKOT0 MBIIIJICHUSI U CIOCOOHOCTH T€HEpUpPOBATh HECTAHJIAPTHBIE TEXHUYECKHE HJIEU
IIPU PEIICHUH TBOPYECKHX IMPOM3BOJCTBEHHBIX 3a7a4). KOHTEKCTHBIM METON OOy4YeHHS IMpHU
MIPOBEJICHUH J1a00paTOPHBIX 3aHATHI MO3BOJSET YCBOUTH MaTepHall MyTeM BBISABICHUS CBs3ei
MEXJy KOHKPETHbIM 3HaHHEM M ero mnpumeHenwem. [lpu 3amure mabopatopHbeIXx padboT
MPOBOAUTCS y4yeOHas NUCKYCCHSl, KaK METOJ, WHTEPAKTHBHOIO OOYy4YEeHHs, MO3BOJISIOLIAS
00MEHUBATKLCS B3MIISAIAMU CTYJICHTaM 10 KOHKPETHOU mpobieme.

JlaHHBII METO/1 UCTIOIB3YETCS U ISl PEIICHUS 3a/1a4 UCCIIEI0BATEIbCKOrO XapaKTepa Ha
MpakTUYecKuX 3aHATHsAX. CTyJAeHTaM BBIIAIOTCS 3aJaHus 3aKPEIUIAIONINe 3HAHUS, TOTy4YEeHHbIE
Ha JICKIUSAX U MOJICIIMPYIOIINE TEXHOJIOTMUECKHUE MPOIIECCH HA POU3BOJICTBE. BhICOKas cTeneHb
CaMOCTOSATEIIbHOCTH HMX BBITIOJIHEHHSI CTYACHTaMH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIUICHUS] U OoJiee TIyOOKOMY OCBOCHHMIO TEOPETUYECKUX MOJIOKEHUH M MX MPaKTHUYECKOTO
ucrnonb3oBanus. [1o pe3ynapTaTam, MOJIYyYEeHHBIM MPU PEUICHUH 3a/1a4, TPOUCXOAUT AUCKYCCHS U
dbopMynupyeTcs BBIBOJ 00 ONTUMAIHLHOM PEKUME MPOBEIECHUS TEXHOJIOTHYECKOT0 Mporiecca. Ha
MPAKTUYECKUX 3aHITHSAX MPUMEHSIOTCS TaKXKe CIEAYIOIINE BHIbBI MHTEPAKTUBHOTO OOYYCHHS:
KOHTEKCTHOEe  OOydeHue, MEXKIUCIHUIUIMHApHOEe  Oo0yueHue, DHBpUCTHUECKas  Oecena,
MO3BOJISIOIINE HAXOAUTh OTBET Ha MpoOJeMy, MCTOJb3ysd 3HAHUS TOJYUYCHHBIE U HA JIPYTUX
JUCLUTIIIMHAX.

CamocrosiTenbHass paboTa CTYACHTOB CTUMYJIUPYET CTYACHTOB K CaMOCTOSITEIIbHOU
Mpo-pabOTKE TeM B MPOIIECCE BBIMOJHEHUS KYpPCOBOTO IMPOEKTa, B MpoIecce MOJITOTOBKU K
71a00paTOPHBIM, MPAKTUYECKUM paboTaM U MPOMEKYTOUHOM aTTECTAIUH.

6 YueOHO-MeTOAMYECKOE 0O0ecTedeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcst
[IpencraBieHo B NpuioKeHuu 1.

7 OneHo4HbIe CPeACTBA IS POBEICHUS MPOMEKYTOYHOM aTTeCTALMHU
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MH(OPMALTMOHHOE O0ecnevyeHHe JUCIUNIMHBI (MO1YJIs1)

a) OcHoBHas JIMTEpaTypa:

1. Ilonrop6ynckas, T. A. TeopeTrnueckue OCHOBBI XUMHYECKOW TEXHOJIOTHU TOTUIMB U
YIJIEPOAHBIX MaTEpUaNoB: MPAaKTUKyM : ydeOHoe mocobue / T. A. IloaropOyuckas, C. T.
HbsiukoBa. — Upkyrek : UPHUTY, 2019. — 58 c¢. — ISBN 978-5-8038-1408-5. — Texkcr :
aNIeKTpoHHBIH  //  JlaHb : JNIEKTPOHHO-OMOMmoreynass  cucrema. —  URL:
https://e.lanbook.com/book/217145



https://e.lanbook.com/book/217145

2.EropoBa, E. B. Xumuueckass TEeXHOJOTHs TBEPIBIX TOPIOYMX HCKomaembiX. [ 'azupukanums
TBEPbIX TOIUHB : yueOHoe mocodue / E. B. EropoBa. — Mocksa : PTY MUPDA, 2022. — 35 c.
— Tekcr : osnextpoHHbli // Jlamp : snekTpoHHO-OMOnMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/240008

3. Ps6oB, B. I'. XuMudeckas TEXHOJIOTHS TOILIMBA U YIIIEPOAHBIX MaTepuaioB. COOpHUK
3ajad Uil IPOBEAEHUS PACUYETOB (PU3UKO-XMMHUUYECKMX CBOMCTB HE(TH U He(PTENpPOIyKTOB
rpaduUecKuMHU MeToaMH : yaeOHo-MeToanuyeckoe nocodue / B. I'. Pga6os, A. B. Kyaunos, K. B.
®enoroB. — Ilepms : ITHUITY, 2007. — 162 ¢. — ISBN 978-5-88151-842-4. — Tekcr :
nekTpoHHBIH  //  JlaHb : JJIEKTPOHHO-OMONMMoTeunass ~ cucrema. —  URL:
https://e.lanbook.com/book/160642

0) lonoTHUTEILHAS JIUTEpaTypa:

1. Herenpos, A. B. Xumudeckass TEXHOJIOTHS PUPOIHBIX SHEPTOHOCUTEINEH : yueOHOe
nocodue / A. B. Hesenpos, A. B. Ilanun, C. I1. Cy66otun. — Kemeposo : Ky3I'TY umenu T.D.
I'op6auesa, 2017. — 107 c. — ISBN 978-5-906969-29-3. — Tekcr : anekTpoHHbIH // Jlans :
aneKTpoHHO-O0nbaoTeunas cucrema. — URL: https://e.lanbook.com/book/105444

2. Paxmarymnuna, A. I1. Xumuueckas TeXHOJIOTHS IEpepabOTKU ra30BOT0 ChIpbs. XUMHUS
cuTHe3-rasa : yueoHoe nmocoodue / A. I1. Paxmarynnuna, /. B. beckpoBusiii. — Kazans : KHUTY,
2017. — 160 c. — ISBN 978-5-7882-2149-6. — Tekcr : anektpoHHBI // JlaHb
aNeKTpoHHO-O0nbIoTeunas cucrema. — URL: https://e.lanbook.com/book/102112

3. [Tomog, FO. B. OcHOBBI XUMHUYECKOW TeXHOJIOTUH : yuebHoe mocodue / FO. B. Ilomos,
B. C. Jlobacenko. — 2-¢ u31., nom. u nepepad. — Bonrorpan : BonrI' TV, 2022. — 240 ¢. —
ISBN 978-5-9948-4410-6. — Texkct : snekTpoHHBIH // JlaHb : 31MEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/288563

4. bpyk, JI. I'. OcHoBBI XMMHUECKON TexHOIOrHH : yueOHoe nocoodue / JI. I'. bpyxk, E. B.
Eropoga, O. JI. Kanus. — Mocksa : PTY MUPDA, 2019. — 126 ¢. — TekcT : 2MeKTpOHHBIH //
Jlans : anexTpoHHO-O0MbMoTeuHas cucrema. — URL: https://e.lanbook.com/book/171500

5. OCHOBBI XMMHYECKOH TEXHOJOIHHU : y4eOHO-MeToauyeckoe nocodue / moja oOrien
penakuueit I'. . Octanenko. — Tonbsitra : TT'Y, 2018. — 387 ¢. — ISBN 978-5-8259-1380-3.
— Tekcer : osnextpoHHbli // Jlamp : anekTpoHHO-OMOiMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/139961

B) MeToan4yeckne yKazaHus:

1. KpsuioBa, C. A. IlpakTHueckoe PYKOBOJCTBO IO (PU3UKO-XMMUYECKHM MeETOJaM
ananu3a : yueOHoe mocobue / C. A. Kpsiora, 3. U. Koctuna, U. B. Tlonypko ; MI'TY. -
Marnuroropek : MI'TVY, 2014. - 1 anextpoH. ont. auck (CD-ROM). - 3aran. ¢ TuTyi. 3KkpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1708

2. CmupHOB, A. H. IIpon3BoCTBO XUMHUYECKUX MPOAYKTOB : yuebHoe nocodue. U. 1/ A.
H. Cmupnos, C. A. KpsuioBa, B. 1. CeicoeB ; MI'TY. - Marautoropck : MI'TY, 2018. - 1
AJIEKTPOH. OTIT. JINCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2227

3. CmupnoB, A. H. IIpousBoacTtBo xumudeckux npoaykros. Yactes 3. IIpousBoactso
dopcdopHoit kucnoTsl : npaktukym [mig By3oB] / A. H. Cmupnos, C. A. Kpsuiosa, J[. U.
AugekceeB ; Marauurtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. - Maruuroropck :
MITY wum. I WU. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2765



https://e.lanbook.com/book/240008
https://e.lanbook.com/book/160642
https://e.lanbook.com/book/105444
https://e.lanbook.com/book/102112
https://e.lanbook.com/book/288563
https://e.lanbook.com/book/171500
https://e.lanbook.com/book/139961
https://host.megaprolib.net/MP0109/Download/MObject/1708
https://host.megaprolib.net/MP0109/Download/MObject/2227
https://host.megaprolib.net/MP0109/Download/MObject/2765

r) [Iporpammuoe oG6ecnneuenue u UHTEepHET-pecypcehbI:

IIporpammHoe obecnneuenne

HaumenoBanue N
o Ne moroBopa Cpox 1eicTBUS INLICH3UN
77Zip cB0OOAHO pacrpocTtpansemoe 110 OECCPOUHO
FAR Manager cB000HO pacrpocTpansemoe [10 0CCCPOUYHO
bpaysep Yandex |cB0OOHO pacnpoctpansemoe [10 0CCCPOUYHO

Hpodwccnona.nbnble 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMbI

HasBanue xypca

CcrlIKa

HaunonanbeHas MH(POPMALMOHHO-aHAINTHYECKAS

cucremMa — Poccuiickuii HHIEKC HAYYHOTO UTHPOBAHHUS
(PUHIT)

URL: https://elibrary.ru/project_risc.asp

[TouckoBast cucrema Axkamemus Google (Google
Scholar)

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

®denepabHOE rOoCyAapCTBEHHOE O0JKETHOE
yUpExKIACHUE «DenepabHbIN UHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTI

URL: http://www1 fips.ru/

OnekTpoHHble pecypcbl 6ubanoreku MI'TY um. I'.1.
Hocosa

https://host.megaprolib.net/MP0109/Web

9 MaTepua/ibHO-TEXHUYECKOE oOecreyeHne TUCIUILTHHBI (MOIYJIs1)

MaTepI/IaJII)HO-TGXHI/IquKOC obecricucHue JUCIHMITIIIMHBI BKJIFOYACT:
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1. Yuebnast aymuTOpus IUIsi IPOBEIACHUS 3aHATUN IEKIIMOHHOTO THITa OCHAIIICHA:
- TEXHUYECKHUMH CPEJCTBAMH OOy4YeHUSs, CIYXKallUMU JUIsl MpPEJCTaBlIeHUs Yy4eOHOM

uHbopManuu OONBIIONW ayAUTOPUHU: MYJIBTHUMEAUWHBIMU CpPEACTBA XpaHEHUs, Meperauu u
IpeJCcTaBIeHUs yueOHO! nH(pOpMaLIH;

- CIeLIMAJIM3UPOBAHHOM MEOEIIbIO.
2. YueOHas ayauTopus Ui MpOBelIeHHs J1abopaTopHBIX 3aHATHH «JlabopaTopus mo

XUMHUYECKON TEXHOJOTHH TOILTUBA)» OCHAICHA JIA00PaTOPHBIM 000pYI0BaHUEM:

- mabopaTtopHOe 000pyI0BaHUE:

-My(QenpHbIe IIKa(bI;

- aHAJIMTUYECKHUE BECHI,

- TUTUTKH DJIEKTPUYECKHE;

- XMMUYECKUE PEaKTUBbI, XUMUYECKasl IOCY/1a, BOASHbIE OaHU, TEPMOMETPHI U T.]1.
- KOIOOHArpeBaTeNy IEKTPUIECKUE, XOIOAUILHUKH, TEPMOMETPHI,

- mpu6opsl JXKykoRa,

- CUIWJIbHBIN mIKad,

- Habop apeoMeTpoB,

- 6ropetku KoTBuHKeNs,

- TATPUMETPUYECKUE YCTAaHOBKH,

- YCTaHOBKH JUTSI pPa3TOHKH CMOJIBI M CBIPOTO OEH301a.

- CHIeMATU3UPOBAHHON MEOEIbIO.

3. YuebHast ayauTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAIMHA, TEKYIIETO

KOHTPOJIAA U HpOMG)KyTO‘IHOﬁ aTTcCTaly OCHAIllCHA:

- KOMITBIOTEPHOH TeXHUKOH ¢ makeroM MS Office, ¢ monkmouenuem k cetu «MHTEpHET

" C AIOCTYIIOM B 3JICKTPOHHYIO I/IH(bOpMaLII/IOHHO-O6paSOBaTeJ'IBHy}O Cpeay YHUBCPCUTCTA,

- CIeLIMAJIM3UPOBAHHON MEOEIbIO.
4. IlomenieHue A1l CaMOCTOSATENIbHOM pabOThl OCHAIIIEHO:
- KOMIIbIOTEpHOU TeXHUKOH ¢ makeroM MS Office, ¢ nogkmouenuem k cetu « M HTEpHET»

" C IOCTYIIOM B 3JICKTPOHHYIO I/IHq)OpMaI_II/IOHHO-O6paSOBaTCJ'IBHy1-O Cpeay YHUBCPCUTCTA,

- CIeLIMAIM3UPOBAHHON MeOEIbIO.
5. Tlomeuienue nans XpaHeHHs U MPOQUIAKTUYECKOTO OOCITYXMBAaHUSA Y4eOHOIrO

000pyI0BaHUsI OCHAIIIECHO:

- CTIeMAIN3UPOBAHHON MEOEIIbIO: CTeNIaKaMU JJIsl XpaHeHHs y4eOHOTro 000py10BaHMs;
-MHCTPYMEHTAaMHU JUIsl pEMOHTa y4eOHOIro 000py10BaHUS;
- ikadamMu Ui XpaHeHHs y4eOHO-MEeTOAMYECKON TOKYMEHTAllUU U MaTepUalloB.

IIpunoxenue 1

6 YueOHO-MeTOM1YeCKOe o0ecTieYeHne CAMOCTOAATEIbHOH PadoThl 00y4arouXxcst

Bonpocwl k konnoxeuymy no pazoenam 1- 3

P w

N

TomnuBo u ero kiaccupukanysa. 3HaYEHHE FOPIOYMX UCKOMAEMbIX U YIJIEPOAHBIX MaTEPHAIIOB B
JHEPreTHKE, XUMUYECKON U APYTUX OTPACIAX MPOMBIIIIEHHOCTH

I'eorpadus npupoaHsix 3Hepronocureneil B Poccuu. Pa3BenanHble M UCHOJIb3yeMble 3arachbl
HCKONaeMbIX yrien B Poccun.

Bo3MOKHOCTH ¥ TEPCHIEKTUBBI XUMUYECKON NIepepabOoTKU TBEP/IbIX TOPIOYUX UCKOMAEMbIX
Uctounuku obpazoanus TI'U. Obmas cucremaruka TI'U. Tlonstue o rymurax, canporneanrax,
JUTITOOMOTUTAX

OOu1re cBeieHust 00 YTOJIBHBIX MECTOPOXKICHUSIX

XapakTepuCTUKA UCXOJHOTO OPTaHMYECKOr0 MaTeprala, ero rpynnoBOM 1 3JIEMEHTHBIN COCTaB
[Ipoucxosxaenue yrieu, cTaiuu yriaeoopa3oBaHusl.

[TepBas (aza yriaeobOpazoBanus -rymudukamus. [Ipouecch TieHus, neperauBanus, OTopheHust u
THUEHHUS

Topdsinas cramus. Buapl TopdoB, ycnmoBus ux o0pa3oBaHUs, TPYNIOBOM COCTaB, CTEICHBb
pa3IoxKeHus
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10.
1.

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

22.
23.

VYronbHas craaus. Buapl yriei, yciaoBust ux o0pa3oBaHusL.

OnemenTHbid coctaB TI'U, comepxkanue Biard, BBIXOJl JIETY4YUX B 3aBUCHMOCTH OT CTENEHU
yriedukanuu

OO6mas xapakTepucTuka OypbIX yriiei, KaMEHHBIX yrjei, aHTpaluTOB

Metamop¢usm yriiei, pakTopbl, BAUSIOMUE HA HETO

XapakTepucTUKa XHMUYECKOTO OJJIEMEHTA: YIJepoi. AJUIOTpomnHble (GOpMbI yriiepona, €ro
BaJICHTHBIE COCTOSIHHSI B 3TUX (POpMax, THITBI CBSA3EH, KPUCTAJUTMUECKUE PEIICTKH.

Crpoenne oprannueckod Maccel TI'M. Munemnsipabie, MakKpOMOJIEKYJISIPHBIE M TOJMMEpHas
TUIIOTE3bl CTPOCHUSI.

3aKOHOMEPHOCTH CTPOCHHs siAepHOW U mepudepudyeckoil yacTeil CTPYKTYPHBIX €IHMHHIL
MaKpOMOJIEKYJI C U3BMEHEHHEM CTaJiH MeTaMopdu3ma.

Crpoenue sjaepHoil U nepudepUtHOM dYacTel CTPYKTYPHBIX EIUHHUIl MaKpPOMOJIEKYJ
nerporpaduIecKuX MUKPOKOMIIOHEHTOB YTJIeH (BUTPUHUTA, UHEPTHHUTA U JIMTITUHUTA).
CoBpeMeHHbIE NPEICTABICHUS 0 MOJIEKYJISIPHOM CTPOEHUH oprannyeckoi maccol TI'N.

Monenu cTpoeHus U UX HaJAMOJIEKYJIsipHasi CTPYKTYypa.

[lerporpaduyeckuii cocTaB UCKOMAeMbIX yTIei

Marnepanbl, UX rpynmnsl. XapakTepucTUKa MalepaioB. J[MarHocTuKa MalepaioB M0 I0Ka3aTelto
OTpaKE€HUs

JInTOoTHIIBI M CTPOCHHUE YIIIEH

MunepanbHbie nipuMecHd TIT'Y, X OCHOBHBIE TPEBPAILICHUS.

Bonpocwi k konnoxeuymy no pasoeny 4

10.

11.

12.

13.

14.
15.

Jlaiite onpeneneHue MOHITHIM: MapTUs, 00beIUHEHHAs Mpoda, ToueyHas mpoba, adopaTopHas
npo6a, aHanuTHIecKas nmpooda, pabovee COCTOSTHIE TOIUINBA, AaHATUTHIECKOE COCTOSIHUE TOTLJINBA,
CyXO€ COCTOSTHHE TOIIJIMBA, CyX0e 0€330JbH0e COCTOsIHUE ToriBa. OO003HaYeHusI.

Kak mnpoBoautcs mepecder pe3yiabTaTOB aHAIW3a TBEPAOrO TOIUIMBA I PA3IMYHBIX €r0
COCTOSIHUI?

[Tokazarenu texuuueckoro ananuza TI'M. Conepxanue Biaru. OmnpeneraeHHEe MacCOBOM J10JIH
Bnaru. BnusHue npuposl, cragun Metamopdusma, meTporpaguueckoro coctaBa Ha BIaXXHOCTh
TBEPAOIO TOILIMBA.

Conepxxanne mMuHepanbHbix npuMeceid B TI'U. IloBeneHne MHHEpanbHBIX KOMIIOHEHTOB IMpHU
C)KUTAHWUH U MPH MTUPOJIU3E.

Jaiite onpeneneHue 30J1bHOCTH TOIUJINBA, M HATUIIKTE (POPMYITBI IIepecueTa Ha CyXyI0 U pabouyro
Macchl TormuBa. CylHOCTb ONpeeeHNs 30JbHOCTH.

Conepxxanne cepHucThix coequnenuil B TI'U. CymHocts onpenenenus. Buasl cepsl U BIUsIHUE
VX Ha KAYECTBEHHBIE MIOKA3aTeIN yIisd U KOKca.

Uto Ha3pIBaeTCs JIETYYMMH BEIIECTBAMH, M KaKHE€ COEIUWHEHUsS BXOIAT B HUX cocTaB?
OrnpeneneHne BbIX0/1a JIETYYUX BEIIECTB.

Beixon neryunx BemectB u3 TI'M. Bnusnue mnpupoas, craauu wmeramoppusma u
nerporpauyeckoro coctaBa TOIUIMBA Ha BBIXOJ JIETYYMX BEIIECTB M IOKAa3aTelIM KadecTBa
npoaykuuu nuponusa TT'H.

Kakue wu3 mpupoOAHBIX HSHEPreTUYECKHX TOIUIUB XapaKTEPU3YIOTCS HAMOOIBIINM BBIXOJIOM
JIETYy4rX BEUIECTB U ouemy?

[IpuBeaute kiaccupuKalnio HeIeTy4dero ocratka. OT 4ero 3aBUCUT BBIXOJI U CBOMCTBA TBEPIBIX
HEJIETYYUX OCTATKOB?

Tennora cropanus TomuBa. Ee 3aBHCHUMOCTH OT pa3nuyHbIX (akTopoB. YTO MOHUMAIOT MOJ
yI€IbHON TEIUIOTOW CropaHus?

Bricias v HU3MIast TEMI0Ta Cropanus TorIuBa. Uem oObsICHAETCS pa3inure Mex 1y HuMu? B uem
3aKJII0YAETCsl CYIIHOCTh METO/a OINpeAesieHUs TeIUIOThl cropanus ToruinBa? Kakoil mokazatenb
SHEPreTUYECKON IEHHOCTH TOIUIMBA IMPUHATO UCIOJIB30BATh IIPH pacyeTax pacxo/ia TOIIuBa?
Kakue sneMeHTHl BXOAST B cocTaB TBepaoro torunBa? Kakue u3 HUX SBISIOTCS FOPIOYUMH U
HEroprounmMu?

Kakue aneMeHTHI SBISIOTCS 0a/U1acTOM U IToveMy?

Kakwue Buzbl cepbl BXOIST B COCTaB TOILIMBA?
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16.

17.

18.

19.
20.

21.

Yro Britoyaet B ceOst anemMenTHbIN aHanu3 TTU? [ e ucnons3yroTes JaHHbIE 3TOr0O aHaiau3a?
Kakumm crmocobamMu MOXKHO OIpENENIUTh JJIEMEHTHBIM cocTaB TormBa? Kak BeipaxkaeTcs
ANIEMEHTHBIN cocTaB pabodeld Macchl, aHATUTHYECKON MacChl, CyXOM MaccChl, CyXoi 0€330JIbHOM
(roproyeit) Macchl, OpraHUYECKON MacChl TOTLIIUBA?

OnemeHnTHbI cocTaB TI'M, 3akoHOMEPHOCTH €r0 U3MEHEHNUS B 3aBUCUMOCTH OT IPUPO/bI, CTAIUU
MeTamopdusma u neTporpaduyeckoro cocrana.

Binsaue snemenTHoro cocrasa TI'M Ha TennoTy cropaHus TOIUIMBA.

I'pynmoBoit  xumuueckuii cocraB TI'MM 1o JaHHBIM M3Y4EHUS TPOAYKTOB HKCTPAKIIHHU
MUHEPAJIbHBIMU peareHTaMHu.

I'pynmoBoit xumuueckuii coctaB TI'M 1o naHHBIM HCCIEIOBaHMS MPOAYKTOB 3KCTPAKIUU
OpPraHMYECKUMU pearcHTaMH.

Bonpocut k konnoxeuymy no pasoenam 5-7

>

10.

11.
12.

13.

14.
15.

16.
17.

18.

Oo6oramenne TI'M. Ilokazarenr oOoraTUMOCTH. IIpUHIMIIBI  T'PaBUTAIlMOHHHOTO U
(hI0TaIMOHHOTO 00OTAICHHUS.

Mertoabl pa3zienieHusi TOPIOYMX MCKONAeMbIX W MPOAYKTOB MX HEpepadOTKU: SKCTPAKIHUA,
IIEPETOHKA U pEeKTU(UKALIMSL.

Mertoabl pa3feneHus TOpIOYMX HMCKONAeMbIX M IPOJAYKTOB HX MepepadoTKU: aacopOouus,
abcopOums, MeMOpaHHBIE METO/IBI.

Mertoabl pa3zeneHus roproYux MCKOMAeMbIX U MPOIYKTOB HUX MEpepabOTKU: KpUCTAILIM3aLMs,
KOMILJIEKCOOOpa30oBaHue.

dusnueckue U GU3NKO-XMMHUYECKHE METO bl HCCIEIOBAHUS TOPIOYMX UCKOIIAeMbIX U MPOYKTOB
ux nepepadotku. VX cymHocTh, 00J1aCTh MPHUMEHEHHS

Tepmuueckas necTpykuus yried. 3aKOHOMEPHOCTH IPOLIECCOB TEPMHUUYECKOH JECTPYKLHH.
TepMuueckas ycTOMUMBOCTD KaK (DYHKIUSI SHEPTHH CBSI3H.

IMupormuz OMY. OOmass cxema, »3Tanbl TepMHueckod nectpykiuu. Kiaccuduxanms
MOCJIEI0BATENbHO-IAPAJUIETBHBIX POLECCOB TEPMUUYECKOM TECTPYKIIMA KAMEHHOTO YTJIS.
3aKOHOMEPHOCTH pa3pblBa XUMUYECKHUX cBA3e B OMY npu nuponuse.

OOmue 3aKOHOMEPHOCTH pa3pylleHHs] pa3iuyHblX cTpyktyp OMY  npu  nuponuse
(mapaduHOBBIE, HAPTEHOBBIE, APOMATHUECKUE, ATKUIAPOMATHUECKUE C KOPOTKOM M JJIMHHOMN
LIETIbIO, ITMCHOBBINA CUHTE3).

OCOOEHHOCTH TEPMHUYECKOH AECTPYKIMM pa3iMyHBIX KJIaccoB YB mpu HHU3KUX M BBICOKHMX
TeMreparypax. Pl crabunsHocTd Y B 1pu paBHOM 4nCiIe aTOMOB YIJIepo/ia B MOJIEKYIIE.
Peakiiuu napora3oBbIxX NPOIYKTOB ¢ 00Pa30BaBIIMMCS MOTYKOKCOM -KOKCOM.

Kunernueckue uccienoBanusi mporecca nuposnusza yriied. Llenb u 3amauM KMHETHYECKOIO
HCCIIEIOBaHUS.

Metoasl Tepmuueckoro ananusa: Jlepusarorpadus. Jepusarorpaduueckue kpussie: TI', T,
JATA, T. OcHOBHBbIE IEPHO/IBI TEPMOXUMHUUECKUX TpeBpamienni TT'U.

Kunernueckas cxemMa U KHHETHYECKAsi MOJIENb TUPOJIN3a KAMEHHOTO YTJIs

TemnepaTypHble HHTEpBaJIbl TUPOJIM3a KaMEHHOTOo yriisl. KpaTkas xapakTepucTHKa IIPOLECCOB U
MIPOJYKTOB MUPOJIN3A.

O6mas cxema nuponu3za kamennoro yrist (H.C. I'pssnoBa). Ee kpaTkas xapakrepucTuka.
[IprmepHBIi BBIXOJ] MPOIYKTOB MUPOJIN3a KAMEHHOTO YIJIS IIPU MOJTYKOKCOBAaHUHU U KOKCOBAHUU.
Yem oH omnpenensercs?

[Ipoanammsupyiite xapakrep Beixoga CO, CHy, Hy npu nuponuse yris B HHTEpBaJIe TEMIIEPATyp
100-900 0C.

Bonpocut k konnoxeuymy no pazoenam 8-9

1.

2.

XapakTepucTHUKa TPEAIIaCTUYECKOro  HarpeBa. [Ipomecchl, TMpOTEKaloImKe B  ATOM
TEMIIePaTypHOM HHTEpBAJIC.
Craaus rutacTiaeckoro coctostHust. OcOOEHHOCTH Mepexo/ia YIilsl B IIIACTUIECKOE COCTOSTHHE.
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3. Ilpouecch, mnporekatomme B OMY B macTuueckoM  cocTOssHMHM.  Peakium
T'MJIPUPOBAHUSA-IETUIPUPOBAHMSL.

4. OcoOeHHOCTH MPOLECCOB KHUAKO(DA3HON U TBepAOpa3HON MOTUKOHICHCALIUH.

5. Iloka3zarenu KayecTBa IJIACTUYECKOH Macchl (KOJIMYECTBO, BSA3KOCTb, IPOIOKUTEIBHOCTh
npeOBIBaHUS YIS B INTACTUYECKOM COCTOSIHHM, KOJTMYECTBO 30H IJIACTUYECKOT0 KOHTAKTa MEXKIY
3epHAMH YTJIA).

6.  dakTophl, ONpENeNAIONe CBOMCTBAa IUIACTHUECKOM Macchl (YypOBEHb MeTamopdu3Mma yriew,
nerporpaduyeckuii coctaB, TeMIIEpaTypHble HHTEpBaJbl IUIACTUYHOCTH, CKOPOCTh Harpesa,
pa3Mep YrojbHbIX 3€peH, [J00aBKM CMOJMYTBIX BBICOKOMOJIEKYJISIPHBIX OpPraHM4ECKHX
COCTMHECHHH U JIp.).

7. Cranus oOpazoBaHus ModyKokca. [IoHATHS 0 ClIeKaeMOCTH U KOKCYEMOCTH YTJIS.

8. dakTophl, ONpeleNAIIe CIIEKaeMOCTh YIUIA (XapaKTepUCTHKA YIS, KPYINHOCTb YTOJBHBIX
3epeH, CKOpPOCTh HarpeBa, YIUIOTHEHHE YTOJBHOM 3arpy3kd, MHHEpajbHblE J100aBKH,
OpraHu4ecKue 100aBKH).

9.  Metoapl onpeaeseHns crekaeMocTl KaMeHHoro yriid. [lokazarenu criekaemMocTu.

10. XapakTepucTHuKa IJIACTUYECKUX CBOMCTB yrig mo meroay CamokHukosa. [lnacromerpuueckas
KpuBasi. Buapl IiacToMeTpu4ecKou KpUBOM.

11. TIlepexon moiaykokca B KOKC. MexaHM3M Ipolecca.

12. BuusHue ycaaku nojyKoKca-KOKca Ha TOKa3aTelu ero KpyrnHOCTH.

13.  IIpouHocTh KOKCa. Buabl npoyHOCTH.

14. JIpobumocTh U UCTUPAEMOCTh KOKca. [lokazaTenu.

15. Merobl onpeneneHuss KOKCyeMOCTH KaMEHHOTO YIIs.

16. JlecrpykruBHas runporenusanus (1) TBepabix Torus. Llens, criocoOw.

17. Teopernueckue ocHOBbI 1.

18.  Ceslpbe, ucnonszyemoe st I

19. ®axropsl, Baustomue Ha npouecc I

20. BiusgHME rHIPOreHU3aMN Ha CIIEKAEMOCTh OyphIX U KAMEHHBIX YIien

IIpuMepsI pacyeTHbIX 3aJaHHN:

1. OmpenenuTh TeMIOTBOPHYIO CIOCOOHOCTH ((,,) YIIisl, DIEMEHTHBIM COCTaB KOTOPOTO CIEAYIOIIUI

DJIeMEHT C H S N O W A
Coneprxanue, Macc.% 37,2 2,6 0,6 104 [12 40 7,2

Pemenue. IloacraBum NNPpHUBCACHHLIC B Ta6J'II/II_IC JaHHBIC B (I)OpMyJ'Iy MeHnpeneena:

Qu = 0,339[C] + 1,025[H] + 0,1085[S] — 0,1085[0] =
0,339 37,2 + 1,025 - 2,6 + 0,1085 - 0,6 — 0,1085 - 0,12 = 13,0 MJ[x/kr.

Otsert: 13 MJIx/kr.

2. OmnpenenuTh TEIJIOTY CTOPaHUsl CMECH Ta30B cocTaBa, 00.%: H,-87; CH4 -2,5; C,H, -0,5; CO, -10.
Pemenwue. Husmryro Termory cropanus 1M cMecH ra30B IaHHOTO COCTaBa paccuntaeM 1o popmyie

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/m>.

Otser: 10,571 M/Ix/xkr.

3. Ilpu oborameHnu TPyIHOOOOTaTUMOrO yriisg OBUIM MOJYYEeHbI: KOHLEHTpAT ¢ 30JbHOCThIO 10%,
MIPOMEXKYTOUHBIN MPOAYKT, coaepxauuil 30% MuHepalbHBIX BEHIECTB, IpH BbIxoae 4,5% U 0TX0.bl
30J1bHOCTBIO 72%, BbIX0OA UX cocTaBuil 25%. OnpenenuTs 30JbHOCTD PSAOBOTO YIIS.
Pemenne. Haxonum mpoueHTHbIH BBIXOA (A} y.) KOHIIEHTpATa:
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100 — 4,5 -25=70,5%.
30bHOCTD PSIIOBOTO YIJIA paBHA:

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

4. Ilpu ucnplTaHUM Ha 0OOOTaTUMOCTh YIJIeH IBYX pa3IMYHBIX MECTOPOXKICHUNH METOJIOM PaCCIOCHUS
o0 B TSKEIBIX JKUKOCTSIX TOyYEHBI CICIYIONINE PE3YIbTATHI 10 BBIXOY:

npo6a 1: mpoMekyTodHBIX (pakiuii ¢ mioTHOCTEI 1400—1800 kr/HM® — 3,76%; GECIOPOAHBIX C
wioTHOCTEIO < 1800 Kr/HM — 84,9%;

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

Omnpenenutb KaTeropuio 000raTUMOCTH ITHX YTIICH.

Pewrenue.

O6oraTuMocTh paBHa

T =(Yup /von )" 100, %,

LI Ynp — BBIXOJ IPOMEXYTOUHBIX (hpakuuii, y — 1400—1800 kr/um3,
Yen — BBIXOJ OecriopoiHOM Maceel, Y < 1800 kr/am3.

Takum o6pazom:

1. (3,76/84,9)-100 = 4,43%, T. e. J1erkas;

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

5. IINOTHOCTP HACBITHOM Macchl MMUXTHl yMEHbLIMAAcCh ¢ 775 1o 760 KI/HM MPU HEM3MEHHOM BJare u
IpYrux MmapaMerpax ee kadectBa. Kak M3MeHUTCS pacxo]l raza Ha o0orpeB Oarapeu A COXPaHCHHS
MIOCTOSIHHBIM YPOBHS TOTOBHOCTH KoKca? [IpexHee 3HaueHnue obmiero pacxoaa rasa - 11220 HM /4,
Pemenue. KonnuecTBo KokcyemMoi MUXTHI (Kr) B mepBoM ciaydae 775-Vk,Bo - ciydae 760 Vk (Vk -
MOJIE3HBIN 00BhEM KaMepbl KOKCOBAHHUS).

C yMeHbBIICHHEM TUIOTHOCTH HACKIITHOM MACChI ITUXTHl  KOJWYECTBO KOKCYEMOMW MIMXTHI YMEHBIIUIIOChH
B 775-Vk/(760-Vk)=1,0197 pas, cinenoBaresibHO, PacX0/ OTOMUTEIBHOIO ra3a YMEHBIIUTCS BO CTOJIBKO
e pa3 U COCTABUT:

11220:1,0197= 11003 HM®/4.

6. I[Ipu o6orpeBe JOMEHHBIM I'a30M U3MEHeHHe KodddulirenTa n3obTka Bo3ayxa ¢ 1,3 Ha 1,5 nmpuseso k
YBEMUYEHHMIO KOIIMYECTBA IPOLYKTOB roperus ¢ 1,85 10 2 uM” Ha 1 M rasa. Temmeparypa IpoIyKTOB
ropenus 300 °C, termoemxocts - 1,47 KZ[)K/(HM3-K). Ornpenenuts JONOJHUTENBHBIA YHOC TeIia Ha 1
HM® Ta3a. Ha CKOJBKO MPOIEHTOB yBEITHUNTCS PACXOJ] TEIUIa Ha 000TPEB MPH TEMIOTe CrOPAHHMs rasa
4000 Ix/HM.

Pemenne. J[ONONHUTENBHBIA YHOC TEIUIA CBSA3aH C MOBBIMICHHON IUIOTHOCTBIO IPOJYKTOB CTOPAHMS
JIOMEHHOTO T34 [0 CPABHEHHIO C ITOTHOCTBIO IPOLYKTOB CrOPaHHs KOKCOBBIM razoM. Jis 1 uM® rasa
OH COCTaBHT:

Quon= (2-1,85)1,47-300=65,5 x/Ix.

Pacxon teria Ha o6orpeB yBenuuutcs Ha (65,5/4000)100=1,64 %.

7. 3BecTHO, YTO yAETbHBINA pacxo/ TeIjia Ha KOKcoBaHWe BiakHOU muxThl (W = 10%) cocTtaBusier
¢sm = 2700 xJx/xr. OnpenenuTs yaeabHbIA pacxXo/l TeIia Ha KOKCOBAaHHE CYXOH IIUXTHI ¢cpy;.
Pemenue. Bocrionb3yemcs hopmymoit

100 —w w

100 T 910"

qBII_I = qCII_I

(e — YICTBHBIN pacXxo]l TeIjIa Ha KOKCOBaHUE | KT CyXO# MMXThI, KJK/KT;

¢w— YICNbHBIN pacxo]l Temia Ha UcrapeHue | Kr BOJbI U MEperpeB BOASHBIX mapoB, kJ[x/kr. Eciu
MPUHATH SHTANBNHIO 1 KT BoasHbIX mapoB npu 0° C 2490 xJIx/kr, a TeruoTy neperpesa c-t = 2,04 « 650
= 1320 x/x/kr, To ipu K. 1. 1. euei 75 %, gp=5070 x/x/kr/ @akTUYecKn 3Ta BETMUYNHA MOXKET
noxoauth 10 5800 kJk/Kr.

BeIpazum geu:
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(sn — 58W 2700 — 58 - 10
100—w 100 —10

Qem = 100 = 2356 xJIx/kr.

IIpumepHblie TeMbl pedepaToB

~ o

10.

11

13.
14.

15.

OueHka BHUJOB MPUPOJHBIX JHEPrOHOCHUTENEH KaK ChIpbS JUISI TEPMHYECKOM U
TEPMOXUMHUYECKON NIepepadOTKH.

CoBpeMEHHOE COCTOSIHHE M OCHOBHBIE TEHJCHLMU B Pa3BUTUU TEXHOJOTHHU IepepadOTKH
IIPUPOJHBIX dHEpProHocuTene B Poccuu u B mupe.

Teopernueckoe 1 MpakTUYECKOE 3HAYCHUE (PU3NUECKUX CBOWCTB KaK MPUPOJHBIX TOILJIUB, TaK U
TBEP/BIX MPOJYKTOB UX TEPMUUYECKOHN MepepabOTKH.

[Topuctocts yriaei. Knaccudukammsi, XapakTepuCcTUKa U METOIBI U3yUEHUS TIOp yIiiei. MeTo bl
HCCIIEA0BaHUS CyMMapHOW BHYTPEHHEN ITIOBEPXHOCTH YIJIEH.

OnTuueckue cBOMCTBa TBepAbIX TOMIMB. OTpaxkarenbHash CHOCOOHOCTH MeTporpaduueckux
UHIPEUEHTOB U CTENEHb MeTaMopdu3ma.

Xpomarorpadusi Kak METOJl UCCIICJOBAHUS B YTTIEXUMHUH

Mertonbl UK-ciekTpockonuu B HCCIIE0BAHUU YTIICH.

PactBopenue yriieli kak METOJ MO3HAHUS UX CTPYKTYPhl M KaK METOJ IOJYYEHHS U3 YIJIS
KHUJKUX IPOJYKTOB MIPAKTUYECKOIO HA3HAYEHUS.

PactBopenue yrineil B JOHOpax BOAOpPOJAa M B MPHUCYTCTBUM BoJopoaa. PeaknumonHas
CTIIOCOOHOCTH YTIJIsA, BBISIBIICHHAS TIPY PACTBOPEHHUU. Y IPABICHUE PEAKIIMOHHON CIIOCOOHOCTHIO
YIS

Huzmas u Beiciias Teriora cropanusi. CBs3b BbIX0JIA JIETYYUX, 2JIEMEHTHOIO COCTaBa TOIUIUB C
TEIUIOTOM cropaHuisi. AHaIU3 pacuyeTHBIX (OPMYI JJs BBIYMCIEHUS TEIJIOTHI CTOpaHHs IO
3JIEMEHTHOMY COCTaBY.

. Pa3BuTHE TEXHOJIOrNM KOKCOBaHUS TBCPABIX MMPUPOAHBIX BHCPFOHOCI/ITCHGI‘;I B Poccum u B MHpeE.
12.

[IpeBpareHre B IUTACTUYECKOE COCTOSHUE KAaK PE3ybTaT TEPMHUYECKOW IECTPYKIIUU YTJIS.
CpoiicTBa yrieil B IUIACTUYECKOM COCTOSIHMH: BSI3KOCTh Ta30MPOHMUIIAEMOCTb, JWHAMHUKA
ra3oBbIJACIICHHA, TEMIICPATYPHBIC HHTCPBAJIBI.

CrniekaeMoCTb, CIieKaroIas CIoCOOHOCTh U KOKCYeMOCTh yriieil. MeToAbl UX OompeieNieHusl.
3HavyeHne ¥ HEOOXOIMMOCTh oOoraneHus yriei. TeopeTudeckrne ocHOBHI oOorareHus. OneHka
CTETeHH 00O0TaIleHUSI.

OCHOBHEBIE MNPpUHIUIBI pacdy€Ta MW COCTABJICHUSA YIOJBbHBIX IIUXT OJId TIPOU3BOACTBA
METALTyprHuecKoro KOKca.
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Ipuiioxkenne 2

7 OHeHO‘IHBIe cpeacrea 1Jisi IpoOBEeACHUSA HpOMe)KyTO'lHOﬁ aTTeCTallumn

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpEeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranuun.

CtpyKTypHBII
JJIEMEHT [ [1aHupyemble pe3yabTaTbl 00y4eHUs O1ieHOUHbIE CPECTBA
KOMIETEHINH

I1K-2 CnocoGeH oCyIecTBIATh KOHTPOJIb ChIPbs, MATEPUAIOB U TEKYLIMX OTKJIIOHEHUH OT 3aJaHHbIX [TapaMeTpOB JJIs 00ecleyeHnsl KauecTBa KOKCOXUMHUYECKOM
IPOJYKIIMH B X0JI€ €€ NPOU3BOACTBA

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

1 obecrieueHust KauecTBa Kokcoxumuueckoi| 1. DnementHslil coctaB TI'U, comeprkanue Biaaru, BBIXOJ JETy4YUX B 3aBUCUMOCTH OT CTEHEHU

[IPOYKIIMM B XOJI€ €€ IPOU3BOJICTBA yriaepukauuu

2. OO6uas xapakTepucTuKa OypbIX yrie, KaMEeHHbIX yIJIed, aHTpaluTOB

. Meramopdusm yriei, pakTopbl, BIUSIONINE HA HETO

4. XapakTepuCTHUKa XUMHUYECKOI'O 3JIEMEHTA: YriepoJl. AJUIOTPOIIHbIe (OPMbI yriepoja, ero
BAJICHTHBIE COCTOSTHUS B 9THX (pOpPMax, TUIIBI CBSI3€H, KPUCTAJUINYECKHUE PEIICTKH.

5. Crpoenne oprannueckoi maccsl TT'Y. MunennspHsle, MaKpOMOJIEKYJISIPHBIE U IIOJMMEpPHAs
TUIIOTE3bI CTPOEHUS.

6. 3aKOHOMEPHOCTH CTPOEHHUs sAJepHOW U mnepudepudeckoil YacTeil CTPYKTYpHBIX €IUHHIL
MaKpOMOJIEKYJI C U3MEHEHHEM CTaJuu MeTamopdusma.

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

8. CoBpeMEHHBIE NPEACTABICHUS O MOJIEKYJISIPHOM CTPOEHMH opranndeckoi maccsl TTH.

9. Mopenu cTpoeHUs U UX HAJAMOJEKYJsIpHasi CTPYKTYpa.

10. Ilerporpaduueckuii COCTaB HCKOMAEMBIX YIieH

11.  Manepansl, ux rpymnmsl. XapakTEpUCTHKAa MauepayoB. JIMarHoCTHKa MalepajoB IO
IIOKA3aTENI0 OTPAXKEHUS

12.  JIuTOTHIBI M CTPOEHUE yTIeH

13.  Munepanbnbie npumecu TI'U, nx ocHOBHBIE IPEBPAILICHHUS.

14.  Conepxxanne MuHepanbHbIX npumeceit B TT'M. [loBenenne MUHEPATIBHBIX KOMIIOHEHTOB
IIPU C)KUTAHUU U IIPU TTUPOIIU3E.

15.  JlaiiTe onpeneneHue 30JIbHOCTH TOIUIMBA, U HAMUIIUTE (GOPMYJIIbI IIepecyeTa Ha CYyXyIo U
pabouyto Macchl TorMBa. CyIIHOCTh ONPEAEICHUs 30JIbHOCTH.

16. Conepxanue cepuuctbix coeauHennii B TI'M. CyniHocTs onpenenenus. Buasl cepbl u

(98]




CTpyKTypHBIii
AJIIEMEHT [[narupyeMblie pe3yabTaThl O0ydeHHS OlLIeHOYHbBIE CPEICTBA
KOMIIETEHINH

BIIMSIHUE MX HAa KQUECTBEHHBIC [T0KA3aTEIH YIJIA U KOKCa.

17.  UYro Ha3blBaeTCs JIETYYMMM BEIIECTBAMHU, U KAKHE COCJUHEHMS BXOJAT B MX COCTaB?
OnpeneneHue BbIXOAA JETYYUX BELIECTB.

18. Beixon neryunx BemectB u3 TI'W. Bnusaue npupoasl, craguu metamopdusma u
neTporpauyeckoro cocraBa TOIUIMBA HA BBIXOJ JIETYYUX BEILECTB U MOKA3aTeNd KauecTBa
npoaykuuu nuponmsa TT'H.

19.  Kakue u3 npupoHbIX SHEPTeTUUECKUX TOIUIUB XapaKTePU3YIOTCs HaHOOJIBIINM BBIXO10M|
JETY4YMX BEUIECTB U NTOUEMy?

20. IIpuBenurte kiaaccu(uUKalUO HeJeTydero ocrarka. OT 4ero 3aBHCUT BBIXOJ U CBOWCTBA
TBEP/AbIX HEJIETYYUX OCTaTKOB?

21. Temnnora cropanus TomuBa. Ee 3aBUCUMOCTb OT pa3nu4HbIX (akTOpoB. UTO MOHUMAIOT
10J1 y€IbHON TEIIOTON Ccropanus’?

22. Belcmas ¥ Hu3LIasg TEIUIOTa CropaHus TOIUIMBA. YeM OOBSCHSETCS pa3iuyhe MEXNY|
HUMHU? B uyem 3axitouaeTcsi CyUIHOCTh METO/la OIPENEICHUs TEIJIOThl CrOpaHus TOIUIMBA?
Kakoli moka3aTrenp SHEPreTMYeCKOM LEHHOCTH TOIUIMBA IPUHATO MCIIONb30BaTh IIPH
pacueTrax pacxoza TormBa’?

23. Kakue s1eMeHThl BXOJIT B COCTaB TBepAoro TtorunBa? Kakue M3 HHUX SBISIOTCA
TrOPIOYMMH U HETOPHOYUMHU?

24.  Kaxkue 31eMeHTHI SBISIIOTCSA 0aslacToOM U TTodemy?

25. Kaxkue BHUIBI Cepbl BXOJAT B COCTaB TOIIUBA?

26. UYrto Bxmrouaer B cels snemeHTHbIM aHanu3 TI'M? ['me ucnonb3yroTcs NaHHBIE 3TOTO
aHaymza?

27. Kakumu cnocobamMy MOKHO OIPENIEIUTh AIEMEHTHBIN cocTaB TomnBa? Kak Bblpaxaercs
AIIEMEHTHBIM cocTaB palboueil Macchl, aHAIMTHYECKOM MaccChl, CyXOH Macchl, CyXOil
0€33016HO# (TOPIOYEi) MacChl, OPTaHMYECKOW MacChl TOTUTHBA?

28.  OnementHbIii coctaB TT'M, 3akoHOMEPHOCTH €0 U3MEHEHUS B 3aBUCUMOCTH OT IIPUPOABI,
cTaauu MetamopusMa u neTporpapuyeckoro cocTana.

29. Bnusnue snementHoro coctasa TI'U Ha TemnoTy cropaHus Tormsa.

30. I'pynnoBoi xumumdeckuid coctaB TI'Ml 1o maHHBIM HM3ydeHHsI MPOIYKTOB 3KCTPaKLIHUH
MUHEPAIBbHBIMUA PEareHTaMH.

31. I'pynnoBoi xumuuecknii coctaB TI'M o naHHbBIM Hccaeq0BaHUSA IPOIYKTOB SKCTPAKIINH
OpraHMYECKUMHU peareHTaMH.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

32. Oo6oramenue TI'U. Ilokaszarenp obGoratumocT. [IpHHIMOBI T'PaBUTAIMOHHHOTO |
(bI0TaIIMOHHOTO 0OOTAIICHHMS.

33.  Meroabl pazzieneHus TOPIOYUX UCKOIIAEMbIX U IPOAYKTOB UX MEPepabOTKU: IKCTPAKIIMS,
HEeperoHKa 1 peKTH(UKaLus.

34. Meronsl pasaesieHus TOPIOYMX UCKOMAEMbBIX M MPOIYKTOB WX MEepepadoTKu: aacopOuus,
abcopOIus, MeMOpaHHBIC METO/IBI.

35. Meronpl pasgeneHuss TOPIOYMX MCKOMAEMBbIX M HIPOAYKTOB HX MEpepadbOTKU:
KpHUCTaNIU3aLHsl, KOMIUIEKCOOOpa3oBaHue.

36. @usnueckue u PU3NKO-XMMUYECKHE METOJbl MCCIEJIOBAHHS TOPIOYHX HCKOMAEMBIX H
IPOAYKTOB UX nepepaboTku. X cymHocTb, 06,1acTh IPUMEHEHUS

37. Tepmuueckass JACCTpYKUHMS yrjed. 3aKOHOMEPHOCTH IIPOLIECCOB  TEPMHUYECKOM]
necTpykuuu. TepMudeckas ycTOMYMBOCTh KaK (DyHKIMS SHEPIUU CBSI3U.

38. Ilmpomuz OMY. OOmasi cxema, 3Tambl TEPMHUECKOW aecTpykuuu. Kiaccuduxarms
MIOCJIE0BATENBHO-IAPAJUIEIBHBIX MPOLIECCOB TEPMUYECKON JECTPYKLIMU KAMEHHOTO YTJIS.

39. 3akoHOMEpHOCTH pa3pblBa XUMHUUECKUX cBsi3el B OMY mpu nuposuse.

40. OOume 3aKOHOMEPHOCTH pa3pylIeHUs pa3lnyHbIX cTpykTyp OMY npu nuponuse
(mapaduHOBBIE, HAPTEHOBBIE, APOMATUYECKHE, ATKUIAPOMATHUECKUE C KOPOTKOW U AITMHHOM
IETbI0, TUEHOBBIN CUHTE3).

41.  OcoOeHHOCTH TEpPMUUYECKON TECTPYKIINHU Pa3IMYHbIX KJIacCOB Y B Npu HU3KHUX U BBICOKHX
temneparypax. Psapl crabunbHocTH Y B npu paBHOM uncie aToMOB yriepoja B MOJIEKYJI€.

42.  Peakuuu naporasoBbIX MPOIYKTOB C 00pa30BaBIIMMCS MOTYKOKCOM -KOKCOM.

43. Kunerndeckue WHCCIeIOBaHUSA TIpollecca MHUPOTU3a  yrJiei. Lens wu 3agaum
KMHETUYECKOTO HCCIIEI0BaHUS.

44.  Meroasl Tepmudeckoro ananusa: Jlepusarorpadus. [lepuBarorpapuueckue kpusbie: TT,
ATT, ATA, T. OcHoBHbIE IEpHOABI TEpMOXUMHUYECKUX NpeBpamenuit TT'U.

45. Kunerndeckas cxema M KHHETHYECKasi MOJIETb TUPOJIN3a KAMEHHOIO YIS

46. TemmneparypHble HHTEpBaJbl NUpPOIM3a KaMmMeHHoro yrisa. KpaTkas XapakrepucTukal
MIPOLIECCOB U MPOYKTOB MUPOJIU3A.

47. Ob6mas cxema nuponuza kamenHoro yrist (H.C. I'psasnoBa). Ee kpaTkas xapakrepucTuka.

48. IlpuMepHBI BBIXOJ IPOAYKTOB NMUPOJM3a KAMEHHOIO YIUISI IPH IOJYKOKCOBAHMM U
KOKcoBaHuU. YeM OoH onpenensiercs?
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

49.  Ilpoananmusupyite xapakrep Bbixoga CO, CHa, H, npu nuponusze yrisi B UHTEpBae
temneparyp 100-900 0C.

3a0auu 0151 cCamoCcmosmenbHO20 peueHus.:

Kaknmu crioco6amMu MOKHO YBEJTMUUTH PABHOBECHOE MIPEBPAILCHHE IPU POTEKAHNUHU PeaKIHii

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

Hanummre BbipaxeHue J1jisi KOHCTaHThI PAaBHOBECHS.

[Ipu oGxkure mmxthl, comaepkamerd 10T U3BECTHSIKA W KOKC OINPEICIHUTh: a) pacxo]l KOKCa
cocraBa (Mac.%): C-91;30ma— 7; Bnara— 2; 0) cocraB 00KUTOBBIX Ta30B (00.%); B) TeruioBoii adekT
peakiu oOkura. CTerneHb pasioKeHws Tpu oOxwure m3BecTHska 95%. Bozmyx momaercs ¢ 40%
30BITKOM.

CocraBuTh MaTepUaIBHBIA W TEIJIOBOM OajlaHC Mporecca MOMydeHUsI BOJIOpPOIA KaTAIMTUYECKOH|
KoHBepcrel MeTaHa. CoCTaB MCXOIHOM ra30BOM CMECH (M3)2 CHy - 100,0; H>O - 250,0. IToTtepu Teriors]
cocTaBIsIOT 4% ot mprxoma. Temmeparypa cmecu Ha BXone B peaktop - 380°C, Ha Bexome 800°C.
[porece uaer no peakimm: CH, + H,0 = CO + 3H, — 206200k 1x/M0ib

[Ipu 1aGopaTOpHBIX HCIBITAHUSAX OBLI IMOJYYEH SJIEMEHTHBIH COCTaB KY3HEIKOTO YIS Ha
roprouyio Mmacey,%: C=84,0, H¥= 4,5; N%=2,0; 0%=9,0; $%= 0,5. Buaxuocrs u
30JbHOCTh Ha pabouyio Maccy cocraBwiaa: W'=12,0; A'=11,4 %. Omnpenenure cocras
paboueil Macchl yris.

B nexe pasmepamu 90x20x6 M° m3-3a pasrepMeTH3alMd 00OPYIOBaHHMS HCIapuioch 10 K
ammuaka. Temneparypa Bo3nyxa B uexe 20 °C, naBnenme P= 750 mm pr.cT. Paccuurarp
00BEMHYIO KOHIIEHTPALIMIO aMMHAaKa B BO3yX€E U ONPENIEIUTh B3pPIBOONIACHOM JIM MOIY4YHUIIACh
ero CMechb ¢ BO3JYXOM, €CIIM CUUTaTh, YTO Mapbl aMMHUAKa PAaBHOMEPHO PaCHpEAeTHINCh 110
BCEMYy CBOOOJHOMY 00beMy MoMelieHus? 3HadeHHe KO3(PPUIMEeHTa, YUUTHIBAIOLIET0, YTO
gacTb oObeMa TMOMENIeHHs 3aHiaTa  o0OopymoBaHueM, TMpuHATH  paBHbM  (,8.
KoHieHTpannonHbie mpeieasl BOCIUNIAMEHEHHST aMMUaKa COCTABIISIIOT, 00.%: HKHUN -15,0,
BEPXHUHU — 28.

[Ipy wcnbpiTaHMM Ha OOOTAaTHMMOCTH VIJIEH IBYX pa3iIMYHBIX MECTOPOXKACHUN METOJI0M
paccioeHust Mpo0 B TAKEIBIX KUAKOCTIX MOTYUYEHBI CIEIYIOUINE PE3YIbTAThI IO BEIXOMY:

11po6a 1: mpoMesKyTOUYHBIX (paKiHii ¢ IIoTHOCTHI0 1400—1800 kr/HM’ — 3,76%); GECIIOpOIHbIX ¢
mroTHOCTBIO < 1800 Kr/HM® — 84,9%; npoba 2: mpoMexyTouHbIX - 29,0%; OeCropoAHbIX -

71,2%.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

Onpenenutb KaTeroputo 000raTUMOCTH ATUX YTIICH.

BbInosnHUTE nepecyer pe3yabTaToB aHaJIM3a TBEPAOIO TOIIMBA /IS pa3/IMYHbIX €r0 COCTOSTHUM.
[Tpu 1naGopaTOpHBIX UCHBITAHUSX ObUI MOJYYEH 3JIEMEHTHBIH COCTAaB KY3HEIKOTO YIJIs Ha
roprouyto Macey,%: C*=84,0, H™= 4,5, N%=20; 0%=9,0; S%= 0,5. Buaxuocrs u
30JIbHOCTH Ha pabouyro Maccy cocrtaBwia: W'=12,0; A'=11,4 %. Onpexnenure cocras
paboueii Macchl yrisl.

3a0anue na pewenue 3a0au u3 NPOPeccUOHANbHOU obracmu (Oomauwinee UHOUBUOYATLHOE
3a0anue)

1.

PaccumraiitTe Maccy W 00BEM CyXOro BO3AyXa, TEOPETHYECKH HEOOXOIUMOTO s
noyHoro cropanus 1 xr yris ¢ maccoBou noseit: C -0,862, H, — 0,046, No— 0,012, Biaru
-0,010, 30mw1 — 0,070.

PaccuuTarh Teoperuueckuil 00beM BO3yxa HEOOXOAUMBIN AJIs MOJIHOTO cropaHus 1 Kr
mmsTrnoBoro s¢upa CoHsOC,Hs npu temmepatype 10 °C u manenuu 1,2 at. Y dypMm
noMeHHo# meun cropaetr 50000 kr yris B yac (comep:kanue yriepoaa B yrie 80%).
PaccunTaTh TEOPETHUYECKOE KOMMUYECTBO CYXOTO BO3AyXa (M’/MHH), HEOGXOMMMOE s
TOPEHNs YIS, €CIIH Bech yriepos cropaer g0 CO. (2963 m°/mun).

JlomeHHBIit ra3 coctaBa (00.%): okcun yraepoaa (1) CO — 28, sogopon H, — 3, CO, — 12,
metran CHy — 0,6, Co;Hy — 0,2, a3ot Ny — 56,2. T'openne nporekaer ¢ 20 % u30BITKOM|
Bo3ayxa. (10,1 M’). Paccunrars a) TEOPETUYECKH HEOOXOMMOE KOJIMYECTBO BO3/1yXa
JUTSL CKUTaHus | M OMEHHOTO ra3a; 6) COCTaB MPOIYKTOB FOPCHHMS.

Ha3zoBure o0mue 3aKkOHOMEPHOCTH pa3pyLIeHHs pa3iIndHbX cTpykTyp OMY mpu
nuposinze (mapaduHOBBIe, HA(TEHOBBIE, apOMATHYECKUE, AITKUIAPOMATHUUYECKHE C
KOPOTKOM M JJIMHHOW II€NblO, JUEHOBBIM cHHTEe3). Kakue NpoayKThl NpH 3STOM
oJy4arorcs?

21



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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