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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3acefaHuu Kageapsl MeTaTyprud U XUMHYECKUX TEXHOJIOTUI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmzanuu B 2027 - 2028
y4eOHOM ToJTy Ha 3aceanuu Kageapsl MeTamyprud U XUMHYECKUX TEXHOJIOTUI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM oy Ha 3aceaHuu Kageapsl MeTamTypriuu U XUMHUECKUX TEXHOJIOTUH

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM o1y Ha 3acefaHuu Kageapsl MeTalTypriui U XUMHUECKUX TEXHOJIOTUH

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

Pabouas nporpamMma nepecMoTpeHa, o0CcykaeHa u ogoopena s peanuzaruu B 2030 - 2031
y4eOHOM roJly Ha 3acejaHuu Kadeapbl MeTammypriui 1 XUMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBOeHUSI TUCHUIUIUHBI « TeopeTnueckre OCHOBbI XUMUYECKOU TEXHOJIOTHH
TOIUIMBA U YIJIEPOJHBIX MaTepuaioB»  SBIIAETCS MOJMy4YEHUE CTYACHTaMU 3HAHUHU O
CYLIHOCTHU IIPOIECCOB MPEBPALLEHUS TOPIOUUX UCKOMAEMBIX MIPHU UX MOATOTOBKE U
nepepaboTke; GopMHpOBaHUE MPAKTUYECKUX YMEHHUM U HABBIKOB HCIIOJIb30BaHUS
OCHOBHBIX TEOPETHUECKUX 3aKOHOMEPHOCTEH MPHU BHIMOIHEHUH TEXHO-XUMHYECKUX
pacueToB, MPOBEICHUN IKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUI, B IPOU3BOICTBEHHO-
TEXHOJIOTUYECKON JESITeIbHOCTH.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuunnmna TeopeTnyeckue OCHOBBI XUMHUUYECKOM TEXHOJIOTUU TOILJIMBA U
YIJIEPOAHBIX MAaTEPHAIOB BXOJIUT B YacTh y4eOHOTO TuIaHa OPMHUPYEMYIO YYaCTHUKAMU
00pa3oBaTeNbHBIX OTHOIIEHUH 00pa30BaTENbHON MPOTPaAMMBI.

s u3ydeHust TUCIHUIUIMHBI HEOOXOIUMBI 3HaHUS (YMEHHUSI, BIAJCHHUS),
chOpMUPOBAHHBIE B pE3yJIbTAaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

AHanuTHYECKAs XUMHUS H (PU3UKO-XUMUICCKIE METO/IbI aHATTN3a

OO61mas xuMrIecKkas TEXHOIOTHs

TexHuueckas TEpMOJMHAMUKA U TEIJIOTEXHUKA

3uanus (yMEHUs, BJI/ICHNUs ), TOTYYCHHbIC IPU U3yUYEHUU JAHHOM Y CIUITIIMHBI
OyayT HEOOXOAMMBI AJIs U3YUYECHUS JUCIUILTNH/TIPAKTHK:

W3Bneyenue u nepepaboTka XMMUUYECKUX MPOJTYKTOB KOKCOBAHMUSI

KokcoBanue yriaei

[IpoekTHas neATeIbHOCTD

TexHon0rus yriuepoaHblX MaTepUalioB

OCHOBBI TEXHHYECKOTO TBOPYECTBA

3 Komnerenuun o0y4aromerocsi, popmupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMIIMHBI (MOyisl) «TeopeThueckue OCHOBBI
XUMHUYECKOH TEXHOJIOTUHU TOIUIMBA U YIJIEPOJHBIX MAaTEPUAIIOBY 00yUaroIIUACs TOJIKEH
o0s1afiaTh CIEAYIOIMMU KOMIIETEHIUSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

I1K-2 Crioco6eH ocylecTBIsATh KOHTPOJIb ChIPbsl, MATEPHAIIOB U TEKYIIUX OTKIOHEHUH OT
3aJJaHHBIX ITApaMeTPOB JJIsi 00eCTIeYEeHUsI KaueCcTBAa KOKCOXUMHUYECKOH MPOIYKIIMHU B XOJIE €€
IIPOU3BOJICTBA

I1K-2.1 OcymiecTBisieT KOHTPOJIb ChIPhSl K MAaTEPHAIIOB [Tt 00eCTIeUeHHS
KauecTBa KOKCOXMMUYECKOW TPOAYKIIMH B XOJIE €€ IPOU3BOJICTBA




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 10,9 akaz. 4acos:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 2,9 akaJl. 4acoB;

— camocTosTenbHas pabora — 160,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

d)opMa aTTCCTalluH - OK3aMCH

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJl. yacax 5] un KOHTPOJISt
Paszen/ Tema 2 (B axan ) £EB . P Kox
> 8 © | camocrosiTenpHON |  ycIieBaeMOCTH H
JTACIUTUTAHBI N £ = . | xommerenumu
g g paboThI MIPOMEKYTOUHOH
Tex mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. | O &
1. Paznen 1. Beenenue.
Krnaccudukanus u 3anacst
TOIIJIMBA
Ilogroroska k
1.1 T'eorpadust IpUPOAHBIX A
sHeproHocurenel B Poccun MPAKTIHECKOMY
P ’ 3 0,5 10 3aHATHIO, CobecenoBanue TIK-2.1
TomnnuBo u ero
co0eceI0BaHuIo,
KJacCU(UKAIHSL.
KOJJIOKBUYMY
Wroro no pazneny 0,5 10
2. Paznen 2. TBepaple roproune
uckomnaemsbie (TIT'H)
CamocrosTenpHoe
2.1 OOGmas xapakTepucTHKa H3y4YCHHE
TI'H. Xapakrepuctuka yueOHOH U CobecenoBanue,
HCXOJTHOTO OPraHUYEeCKOTO HaY4HOM 3almTa
3005 16 - TK-2.1
MaTepHasa u ero JUTEPATYPBHI. n1abopaTopHBIX
MpeBpalIeHUE B IIpolecce IMonroroBka k pabot
obpazoBanus TT'U. co0eceI0BaHMIo,
KOJUIOKBHYMY.
Wroro no pazneny 0,5 16
3. Pazgen 3.
MakpomornekyssipHas CTpyKTypa
YISt
CamocTosTenbHOe
3.1 O6mas xapakTepucTUKa U3y4YCHHE
OypBIX yriiei, KaMEHHBIX yueOHOI U CobecenoBanue,
yTIe#, aHTPaLUTOB. 3 | 20 Hay4YHOU 3ammTa K21
Meramopdusm yriei, JUTEPATYPBIL. 1a60PaTOPHBIX ’
(haxTopBI, BIAMSIOIIUE HA IonroroBka pabor
HETO. co0eceI0BaHuIo,
KOJUIOKBHYMY
Wroro no pazneny 1 20

4. Paznen 4. XapakrepucTtruka
TI'U no cocraBy 1
TEXHOJIOTMYECKUM




XapaKTCpHUCTUKaAM

CamocrosTensHoe
n3ydeHue
4.1 Ilerporpaduueckuit y4eOHOI
COCTaB yIJEH. Hay4HOU
yr i 3ammra
Xapakrepuctuka TT'U mo aureparypsl.Iloar
AQHHBIM TEXHHUYECKOTO OTOBKA K 3alUTe 1abopaTopHLIX
n 3 0,5 1 20 pabor, moxmnaz TIK-2.1
aHann3a. XapakTepuCTUKa 71ab0PaTOPHBIX .
MOJITOTOBJICHHOM
TT'U no naHHBIM pabor,
TeMsbl pedepaTa
9JIEMEHTHOTO COCTaBa. KOJUIOKBHYMY.
I'pynmosoii coctas TT'U. [Moaroroska
pedepata
(mpe3eHTarnyn)
HWroro no pazaeny 0,5 1 20
5. Paznmen 5. Ilogrotoeka TI'U k
nepepabotke. OboramnieHue
CaMocrosTensHoe
U3y4YeHHE
yueOHOI
Hay4yHOU
5.1 O6oramenue TI'U. y
JUTEPaTypPHI. 3ammura
IToka3zarenp 000raTUMOCTH.
'} P— IMoaroroBka 1ab0paTOPHBIX
P 3105 05 15 samuTe paboT, T0KIax MK-2.1
IpaBUTAIIOHHHOTO U .
71ab0PaTOPHBIX TIOATOTOBJICHHON
(hII0TAIMOHHOTO
pabor, TeMbl pedepara.
oboramieHus.
KOJIJIOKBUYMY.
[NoaroroBka
pedepara
(pe3eHTaum)
Wroro no pazneny 0,5 0,5 15
6. Paznen 6. duznko-xuMH4YeCcKue
OCHOBBI pa3/IeJICHUs TOPIOYNX
HCKOINa€MBbIX U TPOAYKTOB UX
nepepaboTKu
CamocrosTenpHoe
n3ydeHue
yaeOHOI 1
Hay4HOU
JIUTEePaTyphl. 3amuTa
6.1 ®usnueckue U GU3MKO- paryp -
IMUHECKIE Ionroroska x 71a00paTOPHBIX
3 0,5 0,5 25 3aIIUTE pabor, noknaz TIK-2.1
(KOMOMHUpPOBaHHBIE) N
1ab0PaTOPHBIX MOATOTOBJICHHON
METO/BI UCCIIEIOBAHNS.
pabor, TeMbl pedepara
KOJUIOKBHYMY.
ITonroroBska
pedepara
(npe3eHranyn).
Hroro no paszneny 0,5 0,5 25
7. Paznen 7. Metonbl
nepepabotku TI'M.
7.1 Tepmuueckast
nectpykius. [IpomxykTst
MIEPBUYHOTO ¥ BTOPUIHOTO 3 0,5 0,5 19,4 TIK-2.1
MHUPOJIU3a U UX
XapaKTePUCTHKA.
Wroro no pazneny 0,5 0,5 19,4

8. Paznen 8. Teopernueckue
OCHOBBI IPOMBIIIUICHHOTO
HPOU3BOJCTBA
KaMEHHOYTOJIbHOTO KOKCa




CamocTosATeIbHOE

n3yvdeHune
eOHoOH 1
8.1 Cranus i .
Hay4IHOH
MPENIIACTHYECKOTO
JTUTEPaATYPHI. 3ammura
Harpesa. Ctagus
IoaroToBka K 1ab0PaTOPHBIX
IUTACTHYECKOTO COCTOSIHHSL.
0,5 0,5 15 3aIUTe pabor, moxmnaz TIK-2.1
Cranus oOpa3oBaHus .
Tab0paTOPHBIX MOATOTOBJICHHON
nosykokca. Cragust
pabor, TeMsbl pedepara.
MPEBPAICHUsI MOTYKOKCA B
KOJUIOKBUYMY.
KOKC.
IToxroroBska
pedepara
(npe3eHTanun).
HWroro no pazaeny 0,5 0,5 15
9. Paznen 9. I'azudukanus,
THAPOTEHU3ALMS U IpyTHe
crioco0Obl epepabotku TT'U
CamocrosTenbHOe
U3ydeHHe
4eOHOU U
9.1 lectpykTuBHas Y N
Hay4IHOH
rugporernsanus ( )
JTUTEPaTypPHL. 3ammura
TBepAbIX TOLIUB. Llenb,
IToxroroBka 1ab0paTOPHBIX
crnocoOsl. TeopeTuueckue
0,5 20 3a1UTe pabort, ToKma TIK-2.1
ocHoBbI [II'. Biousiaue .
1a00paTOPHBIX MOATOTOBJICHHOM
THAPOTeHU3aLUH Ha
pabor, TeMbl pedepara.
CIIEKaeMOCTh OYPBIX U
o KOJUIOKBUYMY.
KaMEHHBIX yTIel.
IToaroroBka
pedepara
(Tpe3eHTanumn)
Wroro no pazneny 0,5 20
Hroro 3a cemectp 4 4 160,4 JK3aMeH
Hroro no aucuuruivHe 4 4 160,4 3K3aMEH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce npenogaBanus JUCHUIUIMHBL «TeopeTnyeckre OCHOBBI XMMUYECKOM
TEXHOJIOTUH TOIIMBA W YIJIEPOAHBIX  MAaTEPUATIOB)» MPUMEHSIOTCS TPAJAULMOHHAS U
MOJTyJIbHO-KOMITETEHTHOCTHAS! TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B popMe JIeKIMU-UHPOPMALIUH, TaK U B (popMe JIEKIINH-
BU3yanu3auu. JICKIMU NpoBOJATCS C HCIIOJIb30BAaHHEM HHTEPAKTUBHOTO METO/Ia —
«oOyueHue Ha OCHOBE OTIBITa» U CO3/IaHUS AaHAJIOTHIA MEXy U3y4aeMbIMU SIBICHUSMH U
3HaKOMBIMH CTYJIEHTaM XH3HEHHBIMU CUTYallUsIMHU U 0oJiee ry0OKOro yCBauBaHUs
U3y4aeMBbIX BOIIPOCOB. B paMkax yueOHOro Kypca npeaycMOTpeHa BCTpeda Ha OHOM U3
JIEKIUHA CO CHEeIMAINCTOM TEXHOJIOTHUECKOM TPyl KOKCOXUMHUECKOTO MTPOU3BOICTBA
I[MTAO «MMK» st mosryueHust uHGOpMaIK TPUKIIAJHOTO XapaKkTepa U 3HAKOMCTBA €
NEePeIOBbIMU TEXHOJOTHSIMU U METOJIAMH TPY/a.

JIeKIIMOHHBIN MaTepua 3aKperusieTcs B Xoie 1a00paTopHbIX paboT, Ha KOTOPBIX
BBITOJIHSAIOTCS] TPYNIIOBBIE WIIM WHAWBHIYAIbHBIEC 3aJaHUS 110 TPOIIEHHON TeMe.
Brinonnenue nabopaTopHbIX pabOT NPOBOJUTCSA C 3JIEMEHTAMU UCCIIEI0BaHUS U
BHEIPEHHEM MHHOBAIIMIOHHON TEXHOJIOIMH KOJUIEKTUBHOTO B3auMooOydeHus. (s
(bopMHPOBaHUS CUCTEMHOI'O TBOPUECKOT0 TEXHUYECKOTO MBIIIICHUS U CIIOCOOHOCTH
IeHEepUPOBATh HECTAHIAPTHBIE TEXHUYECKUE UJIEH TP PELICHUH TBOPUYECKUX
IIPOM3BO/ICTBEHHBIX 3aj1au). KOHTEeKCTHBIN MeToa 00yueHMsl TpH IPOBEAECHUH J1aO0PaTOPHBIX
3aHATHUH [103BOJISIET YCBOUThH MaTepUall IyTeM BBISBICHUS CBA3EH MEXKIAY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHueM. lpu 3amure 1a00paTOpPHBIX PAOOT MPOBOAUTCS yueOHas
JMCKYCCHsI, KaK METOJ] UHTEPAaKTUBHOTO 00yUYEeHHMsI, IO3BOJISIOIAs OOMEHHUBATHCS B3I 1aMU
CTY/IEHTaM I10 KOHKPETHOM mpobiieme.

JlaHHBIM METOJ UCHOIB3YETCs U IS PELIeHUs 3ajay UCCIeI0BaTENbCKOI0 XapaKkTepa
Ha MpaKTHYeCKuX 3aHATHAX. CTy/IeHTaM BbIIAIOTCS 3a/1aHUS 3aKPETUIIOIINe 3HAHUS,
MIOJTyYEHHbIE Ha JIEKIUAX U MOAETUPYIOIIUE TEXHOJIOTUYECKHE POLIECChl Ha MPOU3BOICTBE.
Beicokas cTeneHb caMOCTOSITEIbHOCTH UX BBIMOJIHEHUS CTYJJCHTaMH CIIOCOOCTBYET
Pa3BUTHIO JIOTHUECKOTO MBILIUIEHUS U 00jiee IITyOOKOMY OCBOSHHIO TEOPETHUYECKUX
MOJIOKEHUH U MX MPAKTHYECKOT0 UCTOIb30BaHus. [Io pe3ynbpTaram, MosrydeHHbIM IpU
peleHnH 3aa4, IPOUCXOAUT AUCKYCCUs U (POPMYTUpPYeTCs BBIBOJ 00 ONTUMAIIEHOM
peKUMe MPOBEJCHUS TEXHOJIOTHUECKOro mporecca. Ha nmpakTnyeckux 3aHATHAX
MIPUMEHSIOTCS TaKXKe CIeyIOIIe BUIbl HHTEPAKTUBHOTO O0YUEHUS: KOHTEKCTHOE
o0y4yeHue, MeXAUCIUIUIMHApHOE 00yUYeHHe, 3BpUCTUYecKas Oece/ia, MO3BOJISIOIINE
HaXO/UTh OTBET Ha MPoOJIEMyY, UCTIONb3Ys 3HAHUS [TOJyYEHHbIE U Ha JPYTUX JUCLUIUIMHAX.

CamocrosTenbHas paboTa CTyI€HTOB CTUMYJIUPYET CTYJEHTOB K CAMOCTOSITETbHON
po-paboTKe T€M B MPOLIECCE BHIMOIHEHUS KypCOBOTO MIPOEKTA, B poIlecce MOATOTOBKU K
1a00paTOPHBIM, PAKTUYECKUM PabOTaM U IPOMEKYTOUHOM aTTECTAIHH.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEICHUS MPOMEKYTOYHOM aTTeCTAlluN
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYEeCKOEe U MH(POPMAIIMOHHOE o0ecneuyeHne TUCIIMITHHbI

a) OcHoBHas JIUTEpaTypa:
1. [ToaropOynckasi, T. A. TeopeTnyeckre OCHOBBI XUMUUYECKOW TEXHOJIOTHH TOTLJIUB U
YIJIEPOJHBIX MAaTEPHAIIOB: MPAKTHKYM : yueOHoe nocodue / T. A. Tloaropoynckas, C. I
JpsuxoBa. — Upkytck : UPHUTY, 2019. — 58 c. — ISBN 978-5-8038-1408-5. — Texkcr :
ANIeKTpOHHBIH // JlaHb : 3nekTpoHHO-O0nbIMoTeunas cucrema. — URL:



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

2. Eropogsa, E. B. XuMnueckasi T€XHOJIOTHSI TBEPIBIX TOPIOYHMX UCKOIAEMBbIX.
l"azudukanus TBepapIX TOTUMB : yueOHoe nmocodue / E. B. EropoBa. — Mocksa : PTY
MUPDA, 2022. — 35 c. — TekcT : 25eKTpoHHBIH // JIaHb : 3JeKTPOHHO-O0NOIHOTeUHAs
cuctema. — URL: https://e.lanbook.com/book/240008

3. Psi6oB, B. I'. Xumudeckast TEXHOJIOTHSI TOIIJIMBA U YTIIEPOIHBIX MaTEPUATIOB.
COopHUK 3a/1a4 17151 TPOBEACHUS PacueToB PU3UKO-XUMHUYECKHUX CBOUCTB HEPTHU U
He(TenmpoaAyKTOB rpadiIECKUMH METOIaMU : yaeOHO-MeToanueckoe rmocoodue / B. I'. Ps6oB,
A. B. Kynunos, K. B. ®enoros. — Ilepms : ITHUITY, 2007. — 162 c. — ISBN 978-5-88151
-842-4. — Texcr : anekTpoHHbIH // JlaHb : 251eKTpOoHHO-O0MOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/160642

0) lonoJIHUTeILHAS JIUTEPaTypa:

1. Hesenpos, A. B. XuMudeckast TEXHOJIOTUS IPUPOIHBIX SHEPrOHOCUTENEH :
yuebHoe nocobue / A. B. Hesenpos, A. B. ITanun, C. I1. Cy66otun. — Kemeposo : Ky3['TY
umenu T.®. 'opbauesa, 2017. — 107 c. — ISBN 978-5-906969-29-3. — Tekcr :
9eKTpoHHbIHN // JIaHb : anekTpoHHO-O0uOIHOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/105444

2. Paxmarymnuna, A. I1. XuMuueckasi TEXHOJIOTHUS IEPepabOTKU Tra30BOTO CHIPhSI.
XuMmus cuTHe3-Taza : yaeoHoe mocodue / A. I1. Paxmarymmna, J1. B. beckpoBHbIif. —
Kazans : KHUTY, 2017. — 160 ¢. — ISBN 978-5-7882-2149-6. — TekcT : 31MeKTPOHHBIH //
Jlanb : anexTpoHHO-0MOMMOTEUHast cuctema. — URL: https://e.lanbook.com/book/102112
3. [Tomog, FO. B. OcHOBBI XMMUYECKOH TEXHOJOTHH : yueOHOoe mocobue / 10. B.
[Tonog, B. C. JloGacenko. — 2-e u3., n1om. u nepepad. — Bonrorpan : Bonr[ ' TY, 2022, —
240 c. — ISBN 978-5-9948-4410-6. — Tekcr : 351eKTpOHHBIH // JIaHb : 371€KTPOHHO-
6ubauoreunas cucrema. — URL: https://e.lanbook.com/book/288563

4. bpyk, JI. I'. OcHOBBI xuMH4eckoi TexHosnoruu : yueonoe nocooue / JI. I'. bpyk, E.
B. Eropoga, O. JI. Kanust. — Mocksa : PTY MUPOA, 2019. — 126 c. — Texcr :
ANEKTPOHHBIH // JlaHb : 3nekTpoHHO-O0nbInoTeunas cucrema. — URL:
https://e.lanbook.com/book/171500

5. OCHOBBI XUMHYECKOMN TEXHOJIOTHH ;| y4eOHO-METOUYECKOE TTocoOue / mo 1 oOmei
penakuwmeit I'. . Ocranenko. — Tonbstru : TI'Y, 2018. — 387 c¢. — ISBN 978-5-8259-
1380-3. — Texcr : anekTpoHHbIi // JlaHb : 35ekTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/139961

B) MeToauyecKue yKa3aHus:

1. Kpsinosa, C. A. IIpakTiuueckoe pyKOBOJCTBO MO (PU3UKO-XUMHUECKUM

MeTo/aM aHanu3a : yueoHoe nocooue / C. A. Kpsuiosa, 3. U. Koctuna, 1. B. [Tonypxo ;
MI'TYVY. - Marautoropck : MI'TY, 2014. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢
TUTYIN. 3kpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1708

2. CwmupnoB, A. H. [Ipon3BoAcTBO XUMUYECKUX MTPOYKTOB : yueOHOe mocobwue. Y. 1/
A. H. Cmupnos, C. A. Kpsutosa, B. . Ceicoe ; MI'TVY. - Maruutoropck : MI'TY, 2018. - 1
anekTpoH. onT. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2227

3. Cwmupnos, A. H. IIpon3BoacTtBo xumMuueckux npoaykros. Yacte 3. [IponszBoacTso
dopcdopHoil kucnoTh : TpakTukyM [a7s By30B] / A. H. Cmupnos, C. A. Kpsiiosa, /1. 1.
AnexkceeB ; Maruutoropckuii roc. rexuudeckuit yH-T uM. I'. 1. HocoBa. - Maruurtoropcek :
MI'TY um. I'. K. Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢ tuty:n. skpana. - URL:
https://host.megaprolib.net/



https://e.lanbook.com/book/217145
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
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r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpamMmmHoe o0ecnieuenune

HaunmenoBanue .
o Ne norosopa Cpoxk nelicTBUS JTULIEH3UU
7Zip cB0OOIHO pactpocTpansemoe [10 O6eccpouHO
FAR Manager cB00OIHO pacnpocTpansemoe [10 0eccpovHO
bpaysep Yandex |cBoOoaHo pacnpoctpansiemoe [10 0eccpovHO

HpO(l)CCCHOHaJILHBIe 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaAaBOYHBLIC CUCTEMbI

HazBanme kypca

CchUIKa

OnekTpoHHbIe pecypcbl oubmmoreku MI'TY um. I'.1.

HocoBa

https://host.megaprolib.net/

d)eﬂepanLHoe rocyaapCTBEHHOC 6IO,Z[)K€THO€
YUPCIKACHUC (((DeﬂepaHLHLIﬁ HHCTUTYT
HpOMLIIHHeHHOﬁ COOCTBEHHOCTH

http://www1.fips.ru/

Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT
cucreMa — Poccuiicknii HHJIEKC HAYYHOTO [IUTUPOBAHUS

(PUHL)

https://elibrary.ru/project_risc
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC o0OecrcucHue JUCHHUIIIMHBI BKIIIOYACT:

1. YueOHas ayuTopus A MPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIa OCHAII[CHA!

- TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS, CITYKalIUMHU JIJIs IPEACTaBIeHUsl y4eOHOM
uHpopManuy 60JIbIION ayAUTOPUN: MYJIBTUMEANINHBIMU CPECTBA XPAHEHUS, IEpeJaun U
npeacTaBiIeHus yueOHoM nHpopmanuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHas ayUTOpUs JJIs IPOBECHUS J1a00PaTOPHBIX 3aHATUH «JlabopaTropus mo
XUMHAYECKOH TEXHOJIOTUU TOIUIMBAY» OCHAIIEHA JIAOOPaTOPHBIM 000PYAOBaHUEM:

- tabopaTopHoe 000pyI0BaHUE:

-MyQenbHbIe MKa]bI;

- QHAJIMTHYECKHUE BECHI,

- TUTUTKHU DJICKTPUYECKHE;

- XMMHYECKHE PEaKTHUBbI, XUMUYECKasl IOCY/1a, BOASHbIC OaHH, TEPMOMETPHI U T.1I.

- KOJIOOHArpeBaTenl dJICKTPUIECKUE, XOJOIMIBHUKN, TEPMOMETPHI,

- npubopsl JXKykosa,

- CYIIUJIbHBIN MIKaQ,

- HabOp apeoMeTpoB,

- Oropetku KoTBuHKens,

- TUTPUMETPUYECKUE YCTAHOBKH,

- YCTaHOBKH JUJIsl Pa3TOHKHU CMOJIbI U CHIPOrO OEH3071a.

- CIIEUAIU3UPOBAHHON MEOEIbIO.

3. YueOHast ayAuTOpus TSl TPYIIIOBBIX W WHAWBUAYAIBHBIX KOHCYIbTALINH,
TEKYIIETO KOHTPOJISA U TIPOMEKYTOYHOM aTTECTAllMU OCHAIIEHA:

- KOMIIBIOTEPHOM TexHUKOM ¢ makeToM MS Office, ¢ moakIrOUeHnEM K CETH
«IHTEepHET» U € JOCTYNOM B JIEKTPOHHYIO HH(OPMALIOHHO-00pa30BaTEIbHYIO CPELY
YHHBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. TlomerieHue Jy1si CaMOCTOSATENIbHON PabOThI OCHAIIEHO:

- KOMIIBIOTEPHOM TexHUKOM ¢ makeToM MS Office, ¢ moakIrOUeHNEM K CETH
«IHTEepHET» U € JOCTYNOM B JIEKTPOHHYIO HH(OPMALIOHHO-00pa30BaTEIbHYIO CPELY
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MeOEeNbIO.

5. [Nomernenue s xpaHeHUs ¥ MPOOUIAKTHIECKOTO OOCTYKUBAHHS Y4eOHOTO
000pyI0BaHUST OCHAIIICHO:

- CIIeUAIN3UPOBAHHON MeOeNbI0: CTeIaXaMH JIJIsl XpaHeHHs y4eOHOTro
000pynOBaHUS;

-UHCTPYMEHTaMH I PEMOHTa y4eOHOro 000py/I0BaHUS;

- mKadaMu I XpaHeHUs] y4eOHO-MEeTOINYECKOM TOKyMEHTAIlUU 1 MaTepualloB.



IIpniaoxenne 1
6 YueOHO-MeTOoAHUYeCKOe o0eceyeHne caMOCTOATEIbHOI padoThI 00y4aloIuXCs

Bonpocul k konnoxkeuymy no pasoenam 1- 3
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12.
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14.
15.
16.
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21.

22.
23.

TorumBo u ero kiaccupukanus. 3HAYEHHWE TOPIOYUX HCKOMAEMBIX W YIJIEPOIHBIX
MaTEpUAJIOB B SHEPTETUKE, XUMUYECKOU U APYTUX OTPACIAX NPOMBIILICHHOCTH
['eorpadusa mpupoaubix sHeproHocuteneii B Poccuu. PasBenanHble W HCHOJIB3yeMbIe
3arachl ICKONaeMbIX yrien B Poccun.

B03MOXHOCTH 1 NTEPCIIEKTUBBI XUMUYECKOH MepepaboTKH TBEPABIX TOPIOUYHUX UCKOTIAEMBIX
Hcrounnku oOpazoBanuss TI'M. O6mas cucrematuka TI'W. Ilonstne o rymwuTtax,
CamlpOoNeNIUTaX, TUITOOMOIUTAX

OO01me cBefeHUs 00 YrOJIbHBIX MECTOPOXKAECHUAX

XapakTepucTUKa UCXOJHOTO OPraHMYECKOro MaTepHalla, €ro IpyHnoBOW M 3JIEMEHTHBIN
COCTaB

[TpoucxoxaeHue yrien, cTaiuu yrieo0pa3oBaHus.

[lepBas dasza yrieoOpasoBanus -rymudukanus. Ilpomeccel TieHusi, neperHuBaHus,
oTOp(hEeHUs U THUEHUS

Topdsnas cragus. Buasl TopdoB, yciaoBus ux odpazoBaHMs, TPYIIOBOM COCTaB, CTENEHb
pasiIoKeHUs

VYronbHas cragus. Buasl yriei, yciaoBus ux oOpa3oBaHusl.

OnementHbi coctaB TT'U, coneprxanue Biary, BBIX0/ JETYYUX B 3aBUCUMOCTH OT CTEHEHU
yriaepukaiuu

OO61as xapakTepucTiKa OypbIX yriied, KaMEHHBIX yIJiel, aHTpaluTOB

Metamopdusm yrieit, hakTopsl, BIUAIONIUE HA HETO

XapakTepHucTuKa XUMHUYECKOT0 3JIEMEHTa: YIiaepo. AUIOTponHble GOpMBl yIiepoja, ero
BAJICHTHBIE COCTOSTHUS B 3THX (pOpMax, TUIIBI CBsI3€H, KPUCTAJUINYECKHUE PEIIETKH.
Crpoenue opranuueckoil wmaccel TI'M. MunemispHele, MaKpOMOJEKYJSPHbIE H
MIOJIMMEPHAs] TUIIOTE3bl CTPOCHHUS.

3aKOHOMEPHOCTH CTPOCHHS SAEpHON U mepudepuyeckoil yacTeil CTPYKTYpHBIX €IMHHIL
MaKpOMOJIEKYJI ¢ U3BMEHEHHEM CTaJuH MeTamopdusma.

Crpoenue suepHO U mnepudepuitHON YacTel CTPYKTYpHBIX €IWHHUIl MaKpOMOJIEKYI
neTporpauyeckux MUKpOKOMIIOHEHTOB yrJiel (BUTPUHUTA, MHEPTUHUTA U JIUIITUHUTA).
CoBpeMeHHbIe MPECTABICHUS O MOJIEKYJISIPHOM CTPOEHMH opraHndeckoil Mmaccsl TT'U.
Mopnenu cTpoeHHs U UX HAaAMOJIEKYJIIpHas CTPYKTYpa.

[Terporpaduyecknii cOCTaB UCKOMTAEMBIX YTJICH

Maunepansl, ux rpynnbsl. XapakTEpUCTHKa ManepanoB. J[MarHocTUka MarlepaiaoB IO
MTOKAa3aTeN 0 OTPAKEHUS

JIuroTunsl U CTpOECHUE yrien

Munepanshabie npuMecu TI'M, X OCHOBHBIE ITPEBPAILICHMUS.

Bonpocwt k konnoxeuymy no pasoeny 4

JaliTe ompeneneHne TOHATHUSAM: TapTHs, OOBEIWHEHHAs TMpobOa, TouedyHas Mpooda,
naboparopHas poda, aHauTH4Yeckas nmpoba, pabodyee COCTOSTHUE TOTUIMBA, AHATTUTUIECKOE
COCTOSTHUE TOIUIMBA, CYXO€ COCTOSIHME TOILJIMBA, CyXOe 0€330JbHOE COCTOSIHHE TOILIHBA.
O6o03HaueHus.

Kak nmpoBoauTtcs mepecder pe3yabTaToB aHAIW3a TBEPAOTO TOIUIMBA JUISI PA3IUYHBIX €r0
COCTOSTHUI?

ITokazarenu texnuyeckoro ananuza TI'M. Conmepxanue Biaru. OnpenesieHHE MacCOBOM
JIONTU BIIarv. BiausiHue mpupoabl, CTaAuu MeTaMopdu3Ma, nerporpaduueckoro cocrapa Ha
BJIQYKHOCTh TBEPIOTO TOIUIMBA.

Copnepxanne MuHepanbHblx npumecedt B TI'U. [loBeneHne MuHEpaIbHBIX KOMIIOHEHTOB
IIPU C)KUTAHUU U [IPU TTUPOJIU3E.
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20.

21.

Jaiite ompeneneHue 30JbHOCTH TOIIMBA, U HaMUIIMTE (HOPMYIIBI Iepecdyera Ha CyXyio H
pabouyro Macchl ToruMBa. CyIIHOCTb ONPEAEICHUs 30JIbHOCTH.

Copnepxanne cepHuctbix coenuHeHuil B TI'M. CymnHocts omnpenenenus. Buasl cepsl u
BIIMSIHUE UX HA KaUECTBEHHBIC [T0KA3aTEIH YTl U KOKCa.

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

Breixon neryunx BemectB u3 TI'W. Baumsiaue npupozasl, craauu meramoppuszMa H
neTporpauyeckoro COCTaBa TOIJIMBA HA BBIXOJ] JIETYYHX BELECTB U IIOKA3aTeIN KauyecTBa
npoaykuuu nuposmsa TT'H.

Kakue 13 npupoJHbIX 3HEPreTUYECKUX TOIUIMB XapaKTEePU3YIOTCSl HAauOOJIBIIMM BBIXOJOM
JETY4YMX BEUIECTB U ITOYeMy?

[TpuBeaure knaccupukanuio Henerydero ocrarka. OT 4ero 3aBUCHT BBIXOJ M CBOMCTBa
TBEP/AbIX HEJETYUUX OCTaTKOB?

Tennora cropanus Torusa. Ee 3aBUCUMOCTB OT pa3ianyuHbIX (akTopoB. UTO MOHUMAIOT MOA
yZI€IbHOU TEIIOTOM cropaHus?

Beiciiast u HU31as TEII0Ta CropaHus ToIMBa. UeM 0ObsICHACTCS pa3inyie MeXIy HUMU?
B yem 3akitouaeTcst CyIIHOCTh METO/1a OIIPEIEIeHUsI TEIIOTh cropanus Tominea? Kakoi
[I0Ka3aTellb YHEPreTUYECKON LIEHHOCTH TOILIMBA IPUHATO HUCIOJIL30BaTh IIPU pacueTrax
pacxona Tormsa’?

Kakwue anemMeHThl BXOAAT B cocTaB TBEpAoro Tormba? Kakue u3 HuX ABISIOTCS FOPIOYUMU
Y HETOpIOYUMu?

Kakue anemeHTs! SBisitoTCs 0amiacToM 1 ouemy?

Kakwue BuzbI ceppl BXOIAT B COCTaB TOILIMBA?

Uto Biitouaer B cebst aneMmeHTHBIM aHanmu3 TIU? T'me ucnonb3yroTCs NaHHBIE ITOTO
aHayimza?

Kakumu crioco6amu MOXHO ONpeeNnuTh 3JIEMEHTHBIN cocTaB ToruBa? Kak Belpaxaercs
AJIEMEHTHBIM COCTaB pabodel Macchl, AHAJIUTHUECKOW MaccChl, CyXOW MaccChl, CyXoM
0e330JIbHOM (TOprOYEii) MacChl, OPraHUYECKON MACChl TOTIIIMBA?

OnemeHTHbIN cocTaB TI'M, 3akOHOMEPHOCTH €r0 U3MEHEHHUS B 3aBUCUMOCTH OT IPUPOBI,
cTaauu MetamopusMa 1 neTporpapuyeckoro cocTana.

Biusanue snemenTHoro cocrasa TI'H Ha Tennory cropaHus TOIUIMBA.

I'pynnoBoit xumnueckuii coctaB TI'M mo naHHBIM HM3ydeHHs IPOLYKTOB JKCTPaKLHH
MUHEpaJIbHbIMHU pEareHTaMU.

I'pynnoBoii xumuueckuit coctaB TI'M o TaHHBIM MCCIET0BAaHUS MPOAYKTOB 3KCTPAKLINN
OpraHUYEeCKUMHU pearcHTamu.

Bonpocwt k konnoxeuymy no pazoenam 5-7

O6oramenune TI'U. Ilokasarens oOorarumoctd. I[IpUHLMIBI TI'pPaBUTALIMOHHHOTO U
(bIOTAIMOHHOTO 00OTAIICHHS.

MeTtopl pa3fenenns roprouyux MCKOMAaeMbIX U MPOAYKTOB X MepepaboTKU: SKCTpaKIus,
MEPETOHKA U PEKTU(DUKALIHS.

MeTtoapl pa3zieneHusl TOpIOYMX MCKOMAeMbIX U MPOIYKTOB UX HepepaboTKu: aacopOrus,
abcopOuus, MeMOpaHHBIE METO/IbI.

Metoapl  pa3ieneHuss TOPIOYMX HCKOMAaeMbIX W MPOAYKTOB HX  IepepadOTKH:
KpHUCTaTU3ALHsl, KOMILIEKCOOOpa3oBaHue.

Ouznyeckue W (PU3NKO-XUMUYECKHUE METOJbl HCCIETOBAHUS TOPIOYMX HMCKOMAEMbIX U
MPOJYKTOB UX mepepadoTku. X CyImHOCTh, 00J1aCTh TPUMEHEHUS

TepMuueckas necTpykius yrieid. 3aKOHOMEPHOCTH MPOLECCOB TEPMUUYECKON AECTPYKIIUH.
Tepmuueckast yCTOWYMBOCTD KakK (PYHKITUS SHEPTUH CBSA3H.

[MTupomuz OMY. OOmas cxema, 3Tambl TepMHUUYECKOW necTpykiuu. Kraccuduxarms
[I0CJIEA0BATENbHO-IAPAUIEIbHBIX MPOLIECCOB TEPMUUYECKON NECTPYKLIUN KAMEHHOTO YIJIS.
3aKOHOMEPHOCTH pa3pbiBa XUMHUUECKHUX CBsI3eil B OMY npu nupomnuse.
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OO0me 3aKOHOMEPHOCTH pa3pylIeHUs pa3iuyHbIX CTpykryp OMY mpu mnuponuse
(mapaduHOBBIE, HAPTEHOBBIC, APOMATUYECKHE, AIKHJIAPOMATUYECKHE C KOPOTKOH U
JUTMHHOM 11€TIbI0, TUCHOBBIN CUHTE3).

Oco0eHHOCTH TePMUYECKON JECTPYKLUHU PA3JINYHBIX KJIacCOB ¥YB mpu HU3KUX M BBICOKUX
Temreparypax. Psasl crabuiipHOCTH YB 1pH paBHOM 4HCIie aTOMOB YTJIEpPOAa B MOJIEKYJI€.
Peakiuu nmapora3oBbIxX NpoJyKTOB ¢ 00pa30BaBUIMMCS OJTYKOKCOM -KOKCOM.
Kunerndeckue uccrienoBanys npouecca nuposnsa yriue. Llenb v 3agauu KHHETHYECKOro
UCCIICJOBAHMS.

Metoas! Tepmudeckoro ananmsa: Jlepusarorpadus. epusarorpaduueckue xpusbie: TT,
ATT, ATA, T. OcHOBHBIE IEPHOABI TEPMOXUMHUUECKUX TTpeBpatieHui TI'N.
Kunerndeckas cxema 1 KHHETUYECKAsi MOJIEIb ITUPOIN3a KAMEHHOI'O yIils
TemnepaTypHple HHTEpBalbl NUPOJIU3a KaMEHHOro yrisa. KpaTkas XapakTepucTHKa
IIPOLIECCOB U MPOAYKTOB ITHPOJIA3A.

O6mas cxema nuponuza kameHHoro yrist (H.C. I'pasnoBa). Ee kpaTkas xapakrepucTuka.
[TpumepHBIi BBIXOJ HPOAYKTOB IHUPOJIM3a KAMEHHOIO YISl NPU IOJYKOKCOBAaHUU U
KOKcoBaHuu. Yem oH omnpenensercs?

[Tpoananusupyiite xapaxkrtep Bbixoga CO, CHa, H, nmpu nuponuse yrist B uUHTEpBaje
temrepatyp 100-900 OC.

Bonpocul k konnoxeuymy no pazoenam 8-9
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XapakTepucTuka NpearjgacTudeckoro Harpesa. llpouneccel, nportekaromue B 3TOM
TEMIIEPATYpPHOM HHTEpBAJE.

Cragusa mnnactudyeckoro coctostHua. OcCOOEHHOCTH mepexojia yriid B IUIAaCTHYECKOe
COCTOSIHHE.

ITpouecce, mporekaromue B OMY B macTudeckoM  cocTosiHMM.  Peakuunn
TUAPUPOBAHUS-IETUAPUPOBAHUS.

OcobeHHOCTH TPOIIecCOB KHUAKO(Da3HOW U TBep10(ha3HON MOIMKOHICHCALIUH.

[TokazaTenu kauecTBa MIACTHUECKOM MACChl (KOJIMYECTBO, BA3KOCTh, MPOJIOKUTEIILHOCTD
npeObIBaHUS YIJIA B IUIACTUYECKOM COCTOSIHUH, KOJTMYECTBO 30H MJIACTUYECKOI0 KOHTAKTA
MEXy 3€pHAMHU YTJIs).

@DakTopbl, ONpPEIENSAIONIMe CBONCTBA IJIAaCTUYeCKOH Macchl (YpoBeHb MeTaMmopdusma
yrieu, nerporpadguueckuil coctaB, TeMIIEpaTypHbIE UHTEPBAJIbI MJIACTUYHOCTH, CKOPOCTh
HarpeBa, pa3Mep YroJIbHBIX 3€peH, JMJ00aBKM CMOJHMYTBIX BBICOKOMOJIEKYIISPHBIX
OpraHUYECKUX COCIUHEHUMN U JIp.).

Cranus oOpa3oBaHus noyykokca. [IOHATHS 0 ClIeKaeMOCTH U KOKCYEMOCTH YTJIA.
@DakTOopHI, ONpeNeAIONINe CIEKAEMOCTh YIJI (XapaKTepPUCTUKA YIIIs, KPYITHOCTb YTOJIbHBIX
3epeH, CKOpOCTb HarpeBa, YIUIOTHEHUE YTrOJbHOM 3arpy3Kd, MHUHEpaJbHbIE J100aBKH,
OpraHuyecKkue J00aBKH).

MeTtoibl onpeieNeHns ClIeKaeMOCTH KaMeHHoro yriisl. [lokasarenu ciekaeMocTH.
XapakTepucTUKa  IJIACTUYECKMX  CBOMCTB  yrias 1o  merony  CamoKHHKOBA.
IImacromerpuueckas KpuBasi. BUibl 1acTOMETpUUECKON KPUBOA.

Ilepexon mosrykokca B KOKC. MexaHu3M npouecca.

BnusiHne ycaaky nosykokca-KoKca Ha ITOKa3aTeId €ro KpyImHOCTH.

[IpoyHocTh KOKca. Buabl mpoyHOCTH.

JpobumocTs 1 ucTupaeMocTh Kokca. [Tokazarenu.

Mertonsl onpesieeHuss KOKCYeMOCTH KAMEHHOTO YIJISL.

HectpykruBHas ruaporennsanus (') TBepapix Torus. Llens, crmocoOsl.

Teopetnueckue ocHOBBI 1.

Ceipbe, ucnonszyemoe i Al

®dakTopsbl, BiUstomuUe Ha npouecc I

BrnusiHue ruiporeHn3ani Ha CeKaeMoCTh OypPBIX M KAMEHHBIX YTIieh



IIpumepbl pacueTHBIX 3aIaHUI:

1. Omnpenenuth TEMIOTBOPHYIO CHocoOHOCTh ((Q,) YyIJis, SJEMEHTHBIH COCTaB KOTOPOTO
CIEAYIOLIUN

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

Pemenwue. [TogcraBum mpuBeICHHBIE B Ta0HIle JaHHBIC B opMyny MeHeneea:

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 MJx/kr .

Otser: 13 MJD)/KT.

2. OnpenenuTh TEIUIOTY CTOPaHUs CMECU ra3oB cocTaBa, 00.%: H,-87; CH4-2,5; C,H, -0,5; CO,
-10.

3
Pemenne. Husmyro Teruoty cropanus IM~ cMmecu ra3oB JaHHOTO COCTaBa PacCYUTAEM IO

dbopmyie

Q(cm) = 0,108[H,] + 0,358[CH,] + 0,560[C,H,] =
0,108 - 87 + 0,358 - 2,5 + 0,560 - 0,5 = 10,571 MJlx/m3 .

Otser: 10,571 M]JIx/kr.

3. IIpu oboramiennu TpyAHOO00TaTUMOTO YIJIsl OBIIIM MOTY4YEHBl: KOHLIEHTPAT C 30JbHOCTHIO 10%,
MPOMEXKYTOUHBIN MPOAYKT, coaepxamuii 30% MHUHEpaTbHBIX BEUIECTB, Mpu Bbixoae 4,5% u
OTXOJIbI 30JbHOCTBIO 72%, BBIXOJ MX cocTaBul 25%. OnpenenuTs 30JIbHOCTh PSAOBOTO YIJIA.
Pemenne. Haxonum nponeHTHbIM BBIXOJ (Apy.) KOHIIEHTpaTA:

100 — 4,5 -25=70,5%.

301bHOCTH PSIIOBOTO YIJISl paBHA:

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

4. Ilpu ucnplTaHuu Ha OOOTaTMMOCThH YTJI€H IBYX pPa3IMYHBIX MECTOPOXKIECHUNH METOJ0M
paccioeHust Mpoo B TSKEIBIX KUAKOCTSIX MOITYUEHBI CIEAYIONINE Pe3yIbTaThl MO BBIXOLY:

npoGa 1: mpoMexyToUHBIX (hpaKmuii ¢ moTHOCTE0 1400—1800 Kr/HM® — 3,76%; GECIOpOIHbIX C
wIoTHOCTBIO < 1800 Kr/HM — 84,9%:;

npoba 2: mpoMexxyTouHbIX - 29,0%; 6ecriopogubix - 71,2%.

OnpenenuTs KaTeropuro 000raTUMOCTH 3TUX YIJICH.

Pemenue.

O6oratumMocTh paBHa

T =(Yup /v6n )-100, %,

1€ Ynp — BBIXOJ MPOMEXKYTOUHBIX (ppakunii, y — 1400—1800 xr/um3,
Yen — BbIXOJ OecriopogHOi Maccsl, Y < 1800 xr/am3.

Takum oGpazom:

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

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

5. II1OTHOCTH HACBIMHOW Macchl MIMUXTHl YMEHbIIUIACh ¢ 775 no 760 KI/HM® NPy HEU3MEHHOMN
BJIare W JPYrux mapaMeTpax ee kadectBa. Kak M3MeHHTCs pacxoj ra3a Ha oborpeB Oatapeu s



COXpaHEHMsI IOCTOSIHHBIM YPOBHsI TOTOBHOCTH Kokca? [IpekHee 3HaueHue o011ero pacxoaa rasa -
11220 mnv’/a.

Pemenne. KonnuecTBo KOkcyemMoi MUXTHI (KI') B IepBoM ciayyae 775-Vk,Bo - ciydae 760-Vk
(VK - mone3Hblii 00beM KaMepbl KOKCOBaHUS ).

C yMEHBIICHHEM IUIOTHOCTHM HACHITHOW MAaCChl IIMXTHI  KOJHYECTBO KOKCYEMOH IIUXTHI
ymenbmiock B 775-Vk/(760-Vk)=1,0197 pa3, ciemoBaTenbHO, pacxo]i OTONMUTEIHHOTO rasa
YMEHBILUTCS BO CTOJIBKO XK€ pa3 U COCTABUT:

11220:1,0197= 11003 am’/4.

6. IIpu obGorpeBe TOMEHHBIM ra3oM M3MeHeHHe Kod(uinenTa n3opiTka Bo3ayxa ¢ 1,3 Ha 1,5
IPUBEJIO K YBEIMYEHHUIO KOJIMYECTBA NPOAYKTOB ropenus ¢ 1,85 mo 2 HM® Ha 1 HM® rasa.
Temneparypa npoayktoB ropenus 300 °C, rteroemkocts - 1,47 KI[}K/(HM3-K). Onpenenuthb
JIONTOJTHUTENBHBIA YHOC Teruia Ha | HM° rasa. Ha ckoibko MPOLIEHTOB YBEIIMYUTCS PACXO]l TEIJIA
Ha 00orpeB npu TeriotTe cropanus raza 4000 K K/ HM.

Pemienue. JlomonHUTENBbHBI YHOC TEIJIa CBS3aH C IOBBILIEHHOW IUIOTHOCTBIO MPOJYKTOB
CrOopaHusl JOMEHHOTO T'a3a 10 CPAaBHEHUIO € IJIOTHOCTHIO MPOAYKTOB CTOPAHUSI KOKCOBBIM Ia30oM.
Honst 1 HM® ra3a OH COCTABUT:

Qpon= (2-1,85)1,47-300=65,5 xIx.

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

7. V3BecTHO, UTO YAENBHBIM pacxoi TeIjla Ha KOKCOBaHWE BIKHOW muxtel (W = 10%)
COCTaBIISIET ¢fpy = 2700 kJk/kr. OnpeneuTh yAeIbHBI pacxoj Terjia Ha KOKCOBAHHE CYXOM
HIUXTHI ey

Pemenne. Bocrionb3yemcest hopmynoit
100 —w w

Tou = Gew 790 + v To0°

(ew. — YIE€TBHBINA pacxoJl TeIJ1a Ha KOKCOBaHME | KT CyXOM MUXTbI, KJ[K/KT;

¢w— YIeNbHBIM pacxoJ Temia Ha UcmapeHue 1 Kr BOJbI U MEperpeB BOASHBIX MapoB, KJ[K/KT.
Ecnu npunsaTe sHTanbnuio 1 xr BoasHbeix napos mpu 0° C 2490 kJ>x/Kr, a TEIUIOTy neperpesa c't =
2,04 « 650 = 1320 x/Ix/kr, TO pH K. 1. A. nieuer 75 %, gp=5070 x/x/kr/ dakTudecku 3Ta
BEITMYMHA MOXKET T0X0oauTh 10 5800 xJ[x/KT.

BeIpazuMm g

on — 58w 2700 — 58 - 10
100—w  100—10

Qe = 100 = 2356 xJIx/kr.

IIpumepHbIe TeMbl pedepaToB

I. OneHka BUIOB MNPUPOIHBIX DSHEPrOHOCHUTENEH KaK CbIpbA JUISl TEPMHUYECKOW U
TEPMOXUMHUYECKOHN NepepadoTKH.

2. CoBpeMeHHOE COCTOSIHME M OCHOBHBIE TEH/ICHIIUH B PA3BUTUU TEXHOJOTUH NepepaboTKu
IIPUPOJHBIX SHEproHocuTeneil B Poccuu u B mupe.

3. Teoperuueckoe U MpaKTUUYECKOE 3HaUCHNE (PU3UUECKUX CBOMCTB KaK MPUPOIHBIX TOIUIMB,
TaK ¥ TBEP/BIX MPOJYKTOB UX TEPMHUECKON NMEepepadOTKH.

4. Tlopuctocth yrneit. Knaccudukarus, xapakTepuCTUKa ¥ METOJBI M3y4YEHUS TIOp YTJIEH.
Merons! ncciaen0BaHusl CyMMapHON BHYTPEHHEHN IIOBEPXHOCTH YIJIEH.

5. OnTtuyeckne  CBOMCTBAa  TBEPABIX  TOIUJIUB. OtpaxarenbHas CIOCOOHOCTh
nerporpauyeckux UHIPEAUEHTOB U CTENEHb MeTaMopdhu3mMa.

6. Xpomarorpadus Kak METOJI UCCICAOBAHUS B YTIEXUMUHU

Meroast UK-ciekTpockonuu B UCCIIEI0BAHUM YTJIEH.

8. PacTBOpeHHMe yrieu Kak METOJ IO3HAHMS UX CTPYKTYPBI M KaK METOJ, MOJIY4YECHUS U3 YIJIs
KUAKUX IPOTYKTOB IIPAKTUYECKOIO HA3HAYCHMUSI.

~



10.

11.

12.

13.

14.

15.

PactBopeHue yrieil B AOHOpax BOJOpPOAA U B INPUCYTCTBUU Boxopoaa. PeaknuonHas
CHOCOOHOCTh  YIVIsSI, BBIABICHHAs IPU PACTBOPEHUM. YIPaBIEHUE PEAKIMOHHOM
CIIOCOOHOCTBIO YTJISL.

Husmas u Beicinas temiora cropanus. CBs3p BBIXOJA JIETYYUX, DJIEMEHTHOIO COCTaBa
TOIJIMB C TEIUIOTOH CropaHus. AHaTU3 pacueTHHIX (OPMYI JIJIsl BBIUUCICHUS TEIUIOTHI
CrOPaHHUs 110 JIEMEHTHOMY COCTAaBY.

Pa3BuTHE TEXHOIOrMM KOKCOBaHUS TBEP/BIX IPUPOHBIX SHEProHocuTenei B Poccun u B
MUDE.

[IpeBpalieHue B JIaCTUYECKOE COCTOSHUE KAaK PE3YJIbTAaT TEPMUUECKOMN TECTPYKLIUU YTJIs.
CBolicTBa yriiel B IUNIACTUYECKOM COCTOSIHUU: BSI3KOCTBH I'a30IIPOHULIAEMOCTD, JUHAMHUKA
ra30BBblJIEJICHUS, TEMIIEPATypHbIE HHTEPBAJIBI.

CriekaeMOCTh, CIIEKamooLlas CHOCOOHOCTh M KOKCYyeMOCTh yriied. Meroasl ux
OIIPECIICHUS.

3HadyeHrue U HeoOXoAMMOCTh oOoramieHus yrieil. TeopeTndeckue OCHOBBI 0OOTaIllEHUs.
OneHka creneHn o0orameHus.

OcHOBHbBIE NPUHLUIBI pacyeTa U COCTABJICHMS YTOJIBHBIX IIMXT JJIA IPOM3BOACTBA
METaJUIyprHYeCKOro KOKCa.



Ipuiioxkenne 2

7 OHeHO‘IHBIe cpeacrea 1Jisi MIPpOBECACHUSA l'lpOMe)KyT()‘{H()ﬁ arrecranmumn

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 JJIsl 00eCIeYeHNsl KaueCcTBa KOKCOXUMHUYECKOM
IPOJYKIIMH B X0JI€ €€ NPOU3BOACTBA

[K-2.1 OcyiIecTBIIIET KOHTPOJIb ChIpbsl 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

. Metamopdusm yrieit, pakTopsl, BIUAIONINE 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
JIEMEHT
KOMIIETEHINH

[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

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 HauOOJIBIINM BBIXO0M|
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 pa3nuyHbIX (akTopoB. UTO MOHUMAIOT,
10J1 yJ€NbHON 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 IIpU
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. Yrto Bximrovaer B ceOs snemeHTHbI aHanu3 TIU? ['ne 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.  OnementHsIii coctaB TT'Y, 3akoHOMEPHOCTH €r0 N3MEHEHUS B 3aBUCUMOCTH OT IIPUPOBI,
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
MUHEPAIBHBIMH pearcHTaMH.

31. I'pynnoBoi xumuuecknii coctaB TI'M o naHHbBIM Hccaeq0BaHUSA IPOIYKTOB SKCTPAKIINH

OpTraHN4YCCKUMU PCarCHTAMU.

20
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[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

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

33.  Meronsl pa3aeneHus TOPIOUYNX UCKOIAEMBIX M MPOAYKTOB X NEPEepPadOTKU: HIKCTPAKLIHS,
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, KOMILIEKCOOOpa3oBaHue.

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. TepMuyeckas yCTOWYMBOCTb KakK (DYHKLIUS SHEPTUU 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 pa3pylI€HUs pPa3IUyHBIX 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 4Hciie aTOMOB YIiepoJia B MOJIEKYJIE.

42.  Peakuuu naporasoBbIX MPOIYKTOB C 00pa30BaBLIIMMCS MOTYKOKCOM -KOKCOM.

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

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

45. Kunerndeckas cxema M KHHETHYECKasi MOJIETb TUPOJIN3a KAMEHHOIO YIS

46. TemmeparypHble HHTEpBaJIbl NUPOIM3a KaMeHHOro yrisa. Kparkas XapakTepuCTHKa
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

KOKCOBaHMHU. UeM OH OHpe,Z[CJIHCTCH?
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49.  Ilpoananmusupyite xapakrep Bbixojga 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. Iotepu Temiorsl
cocTaBIsIOT 4% ot mprxoma. Temmeparypa cmecu Ha BXone B peaktop - 380°C, Ha Bexome 800°C.
[porece uaer no peaximm: CH, + H,0 = CO + 3H, — 206200k 1x/M0ib

[Ipn nabGopaTOpHBIX MCIBITAHUSX OBLI MOJIYYEH 3JIEMEHTHBIM COCTaB KY3HELKOIro yIiisl Ha|
roprouyio macey,%: 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 C BO3JyXOM, €CJIM CUUTaTh, YTO Mapbl aMMHaKa PABHOMEPHO PACHPENEITHUINUCE 110
BCEMY CBOOOJHOMY 00BbeMy MoMemieHHs? 3HaueHue KO3(PQUIMEHTa, YUUTHIBAIOLIET0, 4TO
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%); GECIOpOIHbIX ¢
mroTHOCTBIO < 1800 Kr/HM® — 84,9%; npoba 2: mpoMexyTOuHBIX - 29,0%; OecCropoAHbIX -

71,2%.
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Onpenenuts KaTeroputo 000raTUMOCTH ATHX YIIICH.

BbInosnHUTE nepecyer pe3yabTaToB aHaJIM3a TBEPAOIO TOIIMBA /IS pa3/IMYHbIX €r0 COCTOSTHUM.
[Tpu 1naGopaTOpHBIX UCHBITAHUSAX ObUI MOJY4YEH SJEMEHTHBIH 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 BO3/AyXa, TEOPETHYECKH HEOOXOIUMOTO st
noJHoro cropanus 1 xr yris ¢ maccoBou noseit: C -0,862, H, — 0,046, No— 0,012, Biaru
-0,010, 30m1w1 — 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 KOTMUYECTBO CYXOTO BO3AyXa (M’/MHH), HEOGXOMMMOE s
TOPEHHs YIIIs, €CIIH Bech yriepox 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
JUTS CHKUTaHuS | M° JOMEHHOTO ra3a; 6) COCTaB MPOTYKTOB FOPCHHMS.

Ha3zoBure o0mue 3aKkOHOMEPHOCTH pa3pyLIeHHs pa3iIndHbX cTpykTyp OMY mpu
nuposnze (mapaduHOBBIe, HA(TEHOBBIE, ApPOMATHYECKHUE, AJTKUIAPOMATHUUYECKHE C
KOPOTKOM M JJMHHOW IL€NblO, IUEHOBBIM cHHTE3). Kakue npoAayKTbl INpU 3TOM
oJy4arorcs?
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CTpyKTypHBIii

DJIEMEHT [[narupyeMblie pe3yabTaThl O0ydeHHS OlLIeHOYHbBIE CPEICTBA
KOMIIETEHIIUU
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Uro uzobpaxeno Ha puc.? Onummure paboTy 3TOI YCTaHOBKH.

5. Ilpu oboraieHuy TpyAHOO00raTUMOTO YIJisi OBIIH MOTYyYEeHbI: KOHIIEHTPAT C 30JbHOCTHIO
10%, mpoMexyTOUHBIN POIYKT, conepkaiuii 30% MUHEpaIbHBIX BELECTB, IPHU BBIXO/IE
4,5% wn oTxoasl 301bHOCTBIO 72%, BBIXOX MX cocTaBui 25%. OnpenenuTs 30JbHOCTD
PSAIOBOTO YIJISL.

6. IlmOTHOCTP HACBITHOM Macchl MIMXTHl yMeHblWiack ¢ 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
3Ha4YeHHE 00IIero pacxoaa rasza - 11220 HM /4.

7. UYro mzobpaxeHo Ha puc.? Kakyio nmHpOpManuo MOXHO MOJYyYUTh U3 aHAJIM3a ITHX
KpHBBIX?
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH
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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 Husmias TemsioTa CropaHus TomUiMBa. UeM OOBSACHSCTCS pa3iinyuue MEKIY
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
OLICHUBAHMUS:

[IpoMexxyTouHass arrecTauus MO AUCHUILIMHE «TeopeTnueckne OCHOBBI XHUMHYECKOU
TEXHOJIOTMM TOIUIMBA U  YIJIEPOIHBIX MaTepHUaoB) BKJIIOUYAET TEOPETUUYECKUE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS OOYYAIOUIMMHUCS 3HAHUM, ¥ MIPAKTUYECKHE 3aaHuUs,
BBISIBJISIFOIIME CTENEeHb CQOPMUPOBAHHOCTH YMEHUN U BIAJCHHM, NPOBOIUTCS B Qopme
JK3aMEHa.

DK3aMeH MO0 JaHHOM AMCUHUIUIMHE MPOBOJIUTCS B YCTHOH (hopMe MO 3K3aMEeHAIIMOHHBIM
Owieram, KaKIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMUYECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3a/laHue.

IToxa3aTen U KPpUTEPUH OLICHNBAHUS JK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 6aisioB) —00y4aronuiicss AEMOHCTPUPYET BHICOKUN YpPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUH, BBICOKUN YypOBEHb 3HAHUN HE TOJBKO Ha YpPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHEHHs] MH(POpPMAIMH, HO M HHTEJUICKTYalbHbIE HABBIKU DPELICHUS
npo0JieM u 3ajau:

JIAeTCs1 KOMILIEKCHAs OLICHKA MPEIJI0KEHHOM CUTYallnu;

JEMOHCTPUPYIOTCSl TJIyOOKHE 3HaHUS TEOPETUYECKOr0 MaTepuaga U YMEHHUE HUX
MIPUMEHSTD;

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

yMeHHe 000CHOBAaHHO U3JIaraTh CBOM MBICIIH, J€TaTh HEOOXOANUMbIE BBIBOIBL.

— Ha OILICHKY «Xxopomo» (4 6aina) — oOyJaronuics IeMOHCTPUPYET CPEHUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH:

JTaeTCsl KOMILJIEKCHAs OLIEHKa MPEAJIOKEHHOM CUTyalluy;

JEMOHCTPUPYIOTCSl JOCTaTOYHBIE 3HAHHUA TEOPETUYECKOrO0 Marepuajlla U yYMEHHE HX
INPUMEHSTh; HO JIOMYCKAIOTCSI HE3HAUUTENbHbBIE OLTMOKH, HETOUHOCTH

BBIMOJIHEHHE BCEX MPAKTUYECKUX 3aJaHUi; BO3MOXKHBI €IUHHYHBIE OIIUOKH,
UCIPAaBIIiEMbIE CAMUM CTYZEHTOM IOCJIE 3aMEYaHUsl IPENoJaBaTels;

3aTpyJHEHUS NPU AHATUTHYECKHUX OIEPALUAX, IEPEHOCE 3HAHMM M YMEHHUI Ha HOBBIE,
HECTaH/IapTHbHIE CUTYallUH.

— Ha OLIEHKY «YIOBJETBOpHTeIbHO» (3 Oamna) — oOyyaromuiicss JIEMOHCTPHPYET
MOPOTOBBIN YpOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHH:

3aTpyJHEHUS C KOMILIEKCHOM OLIEHKOM NMPEAJIOKEHHON CUTYyalllH;

HEINOJIHOE  TEeOpeTHdYeckoe 00O0CHOBaHME, TpeOyrollee HaBOASIIMX  BOIPOCOB
IpenoaaBaTes;

BBITNIOJTHEHHE 33/1aHUH TIPU MOJICKA3Ke MPEero1aBaTers;

3aTpyAHEHUS B (OPMYIHPOBKE BHIBOJIOB.

— Ha OIEHKY «HEY/OBJIETBOPUTENbHO» (2 Oamra) — oOydJarouuics JeMOHCTPHUPYET
3HaHus He Oonee 20% TEOPETHYECKOro Marepuana, JOIYCKaeT CYHIeCTBEHHBbIE OLIMOKH, He
MOJKET MO0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKM PELICHHSI IPOCTHIX 3a/1a4.

— Ha OLEHKY «HeyAO0BJIeTBOPUTEeNbHO» (1 6amr) — oOydaronuiics He MOXET MMOKa3aTh
3HaHHS Ha YPOBHE BOCIPOW3BEACHUS U OOBSCHEHHS HHQOpPMAIMH, HE MOXET I0Ka3aTh
MHTEJIJIEKTYyaJIbHbIE HABBIKM DPELIEHUS MPOCTHIX 3a/ay HENpPaBWJIbHAs OLEHKA MPEIJI0KEHHOU
CUTYallUH.



