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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBOCHUSI TUCHUIUIUHBI «TeopeTrnueckre OCHOBbI XUMUYECKOW TEXHOIOTHH
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 JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunnmna TeopeTnyeckue OCHOBBI XUMHUUYECKOM TEXHOJIOTUU TOILJIMBA U
YIIICPOJIHBIX MATEPHUATIOB BXOAWT B YacTh Y4€OHOTO IiaHa POPMUPYEMYIO YIaCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH 00pa30BaTENbHON MPOTPaAMMBI.

Jist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
chOpMUPOBAHHBIE B pE3yJIbTAaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

Oprannueckasi XUMHs

XuMus, MUHEpaJIorus U nerporpadus

AHanuTHYECKas XUMHUS H (PU3UKO-XUMUIESCKIEC METO/IbI aHATTN3a

Konnounnas xumus

OO01mas XuMHYecKas TEXHOIOTHs

TexHuueckas TEpMOJMHAMUKA U TEIJIOTEXHUKA

3uanus (yMEHUs, BIaJICHUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTNH/TIPAKTHK:

KokcoBanue yrien

IToaroroBka yrieu st KOKCOBaHUS

OCHOBBI TEXHHYECKOTO TBOPYECTBA

TexHOIorus yriepoIHbIX MaTepruaIoB

VY4eOHo-HccaenoBaTenbekas pabora CTyAeHTa

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHH s

B pe3ynbrate ocBoeHUs TUCHMIIMHBI (MOyisl) «TeopeTruueckue OCHOBBI
XMUMHUYECKOH TEXHOJIOIUU TOIUIMBA U YTJIEPOIHBIX MaTEPUAIOB)» 00yUarOIIUNACS T0JIKEH
o0yazaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHKEHUS KOMIICTCHIIN

I1K-2 Crioco6eH ocymecTBIsATh KOHTPOJIb ChIPbsl, MATEPHAJIOB U TEKYIIUX OTKIOHEHUN OT
3aJJaHHBIX ITApaMeTPOB JJIsl 00eCTIeYEeHUsI KaueCcTBAa KOKCOXMMUYECKOH MPOIYKIIUHU B XOJI€ €€
IIPOU3BOJICTBA

[IK-2.1 Ocy1ecTBIIsIeT KOHTPOJIb ChIPbsSl U MAaTEPUaAJIOB ISl 0OecTieyeH s
KAa4yeCTBA KOKCOXMMHUYECKON NMPOAYKIIUHU B XOJIE €€ IPONU3BOJCTBA




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

OO6mias TpyA0EMKOCTh JUCIHUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 94,1 akaz. 4acos:

— aynutopHas — 90 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTenpHas pabora — 50,2 akaj. 4acos;

— B (popme npakTuieckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTCCTalluH - OK3aMCH

AynuropHas fa g
KOHTaKTHas paboTa g % dopma TeKyIero
Pasen/ Tema g (B akan. 4acax) é E‘ Bun 5 KOHTPOJISI Ko
N — : g © | caMOCTOATEINBHOM |  ycrieBaeMoCTH 1 KOMITETEHIIHH
O g g paboThI MIPOMEKYTOUHOH
Tex. Mab. | mpaKr. e aTTeCTaluu
3aH. 3aH. | O &
1. Paznen 1. Beenenue.
Krnaccudukanus u 3anacst
TOIIJIMBA
1.1 T'eorpadust IpUPOAHBIX Toxroroska k
sHeproHocureneil B Poccun. MPAKTIHECKOMY
5 3 2 3aHATHIO, CobecenoBanue TIK-2.1
TomnnuBo u ero
co0eceI0BaHuIo,
KJacCU(UKAIHSL.
KOJJIOKBUYMY
Wroro no pazneny 3 2
2. Paznen 2. TBepaple roproune
uckomnaemsbie (TIT'H)
CamocrosTenpHoe
2.1 OOGmas xapakTepucTHKa H3y4YCHHE
TI'H. Xapakrepuctuka yueOHOH U CobecenoBanue,
HCXOJTHOTO OPraHUYEeCKOTO 5 4 5 HaY4HOM 3almTa K21
Marepuana 1 ero JUTEPATYPBHI. n1abopaTopHBIX
MpeBpalIeHUE B IIpolecce IMonroroBka k pabot
obpazoBanus TT'U. co0eceI0BaHMIo,
KOJUIOKBHYMY.
Wroro no pazneny 4 2
3. Pazgen 3.
MakpomornekyssipHas CTpyKTypa
YISt
CamocTosTenbHOe
3.1 O6mas xapakTepucTUKa U3y4YCHHE
OypBIX yriiei, KaMEHHBIX yueOHOI U CobecenoBanue,
yTIe#, aHTPaLUTOB. 5 5 Hay4YHOU 3ammTa K21
Meramopdusm yriei, JUTEPATYPBIL. 1a60PaTOPHBIX ’
(haxTopBI, BIAMSIOIIUE HA IoaroToBka K pabor
HETO. co0eceI0BaHuIo,
KOJUIOKBHYMY
Wroro no pazneny 2

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




XapaKTCpHUCTUKaAM

CamocrosTensHoe
n3ydeHue
4.1 Ilerporpaduueckuit y4eOHOI
COCTaB yIJEH. Hay4HOU
yr i 3amura
Xapakrepuctuka TT'U mo aureparypsl.Iloar
1abopaTopHBIX
JTAHHBIM TE€XHUYECKOTO OTOBKA K 3alUTe
18 pabor, noxan IIK-2.1
aHann3a. XapakTepuCTUKa 71ab0PaTOPHBIX N
IOJITOTOBJICHHOM
TT'U no naHHBIM pabor,
TeMsl pedepara
9JIEMEHTHOTO COCTaBa. KOJUIOKBHYMY.
I'pynmosoii coctas TT'U. [Moaroroska
pedepata
(mpe3eHTarnyn)
HWroro no pazaeny 18
5. Paznmen 5. IlogrotoBka TI'U k
nepepabotke. OboramnieHue
CaMocrosTensHoe
U3y4YeHHE
yueOHOI
Hay4yHOU
5.1 O6oramenue TI'U. y
JUTEPaTypPHI. 3ammura
IToka3zarenp 000raTUMOCTH.
IMoaroToBka k Ta00paTOPHBIX
TIpuHymns
3aIUTE pabot, noKiaz IIK-2.1
IpaBUTAIIOHHHOTO U N
71ab0PaTOPHBIX IIOJTOTOBJIEHHON
(hII0TAIMOHHOTO
pabor, TeMbI pedepata.
oboramieHus.
KOJIJIOKBUYMY.
[NoaroroBka
pedepara
(pe3eHTaum)
Wroro no pazneny
6. Paznen 6. duznko-xuMH4YeCcKue
OCHOBBI pa3/IeJICHUS TOPIOYHX
HCKOINa€MBbIX U TPOAYKTOB UX
nepepaboTKu
CamocrosTenpHoe
n3ydeHue
yaeOHOI 1
Hay4HOU
JIUTEePaTyphl. 3amura
6.1 ®usnueckue U GpuU3KKoO- paryp H
Ionroroska x 71a00paTOPHBIX
XHUMHUYECKUE
9 3almre pabot, noknaz MK-2.1
(KOMOMHUpPOBaHHBIE) .
1ab0PaTOPHBIX MIOJrOTOBJICHHON
METO/BI UCCIIEIOBAHNS.
pabor, TEeMBI pedepara
KOJUIOKBHYMY.
ITonroroBska
pedepara
(npe3eHranyn).
Hroro no pazzaeny 9
7. Paznen 7. Metonbl
nepepabotku TI'M.
7.1 Tepmuueckast
nectpykius. [IpomxykTst
MIEPBUYHOTO ¥ BTOPUIHOTO 5 [IK-2.1
MHUPOJIU3a U UX
XapaKTePUCTHKA.
Wroro no pazneny 5

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.
4 8 7 3aIUTe pabor, moxmnaz TIK-2.1
Cranus oOpa3zoBaHus .
Tab0paTOPHBIX MOATOTOBJICHHON
nosykokca. Cragust
paoor, TeMbl pedepaTa.
MPEBPAICHUsI MOTYKOKCA B
KOJUIOKBUYMY.
KOKC.
IToxroroBska
pedepara
(npe3eHTanun).
HWroro no pazaeny 4 8 7
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
cnoco0bl. Teoperuueckue
2 4 42 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 2 4 4,2
Wroro 3a cemectp 36 36 18 50,2 JK3aMeH
Hroro no aucuuruivHe 36 36 18 50,2 JK3aMEH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce npenogaBanus AUCUUIUIMHBL «TeopeTndeckre OCHOBBI XMMUYECKOM
TEXHOJIOTHH TOIJIMBA W YTJIEPOAHBIX  MAaTEPUAIOB)» MPUMEHSIOTCS TPAIUIIMOHHAS U
MOJTyJIbHO-KOMITETEHTHOCTHAS! TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B popMe JIeKIMU-UHPOPMALIUH, TaK U B (popMe JIEKIINH-
BU3yanu3auy. JICKIUu NpoBOJATCS C HCIIOJIb30BAaHHEM HMHTEPAKTUBHOTO METO/1A —
«0OydeHue Ha OCHOBE OTBITa» U CO3/IaHUS AaHATOTHNA MEXY U3y4aeMbIMH SBICHUSIMU U
3HaKOMBIMH CTYJIEHTaM XH3HEHHBIMU CUTYallUsIMHU U 0oJiee ry0OKOro yCBauBaHUs
U3y4aeMBbIX BOIIPOCOB. B paMkax yueOHOro Kypca npeaycMOTpeHa BCTpeda Ha OHOM U3
JIEKIUHA CO CHEeIMAINCTOM TEXHOJIOTHYECKOM IPYTIIbl KOKCOXUMHYECKOTO MTPOU3BO/ICTBA
I[MTAO «MMK» st mosryueHust uHGOpMaIMK TPUKIIAJHOTO XapaKTepa U 3HAKOMCTBA C
NEePeIOBbIMU TEXHOJOTHSIMU U METOJIAMH TPY/a.

JIeKIIMOHHBIN MaTepua 3aKperusieTcs B Xoie 1a00paTopHbIX paboT, Ha KOTOPBIX
BBITTOJIHSIOTCS TPYNTIOBBIE WIIM WHAWBUIYAIBHBIC 3aJJaHUS IO IPOIIEHHON TeMe.
Beinonnenue nabopaTopHbIX pabOT NPOBOJUTCS C 3JIEMEHTAMU UCCIIEI0BaHUS U
BHEIPEHHEM MHHOBAIIMIOHHON TEXHOJIOIMH KOJUIEKTUBHOTO B3auMooOydeHus. (s
(bopMHpPOBaHUS CUCTEMHOI'O TBOPUECKOTO TEXHUYECKOTO MBIIUIEHUS ¥ CIIOCOOHOCTH
IeHEepUPOBATh HECTAHIAPTHBIE TEXHUYECKUE HJIeH NP PEILICHUH TBOPUYECKUX
IIPOM3BO/ICTBEHHBIX 3aj1au). KOHTEeKCTHBIN MeToa 00yueHMsl TpH IPOBEAECHUH J1aO0PaTOPHBIX
3aHATHUH [103BOJISIET YCBOUThH MaTepUall IyTeM BBISBICHUS CBA3EH MEXKIAY KOHKPETHBIM
3HaHUeM U ero npuMmeHenueM. lpu 3amure 1abopaTOpHBIX PabOT MPOBOAUTCS yueOHas
JMCKYCCHsI, KAK METOJ] UHTEPAaKTUBHOTO 00yUYeHHUsI, IO3BOJISIOIAs OOMEHHUBATHCS B3TJIs1aMU
CTY/IEHTaM I10 KOHKPETHOM mpobiieme.

JlaHHBIM METOJ UCHOIB3YETCs U IS PELIeHUs 3ajay UCCIeI0BaTENbCKOI0 XapaKkTepa
Ha MPaKTHYeCKuX 3aHATHIX. CTy/IeHTaM BBIIAIOTCS 33/1aHUS 3aKPETIIAIOIINe 3HAHUS,
MIOJTyYEHHBIE Ha JICKIUSAX U MOAETUPYIOLINE TEXHOJIOTHYECKHE POIIECChl Ha TPOU3BOICTBE.
Beicokas cTeneHb caMOCTOSITEIbHOCTH UX BBIMOJIHEHUS CTYJJCHTaMH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBILIUIEHUS U 00jiee ITy0OKOMY OCBOEHHUIO TEOPETHUECKUX
MOJIOKEHUH U MX MPAKTHYECKOro UCronb3oBanus. [1o pe3ynbTaTtam, MosryueHHbIM IPU
peleHnH 3aa4, IPOUCXOAUT AUCKYCCUs U (POPMYTUpPYeTCs BBIBOJ 00 ONTUMAIIEHOM
peKUMe MPOBEJCHUS TEXHOJIOTHUECKOro mporecca. Ha nmpakTnyeckux 3aHATHAX
MIPUMEHSIOTCS TaKXKe CIIeIyIOIUe BU/Ibl MHTEPAKTUBHOIO O0YUYEHUs: KOHTEKCTHOE
o0y4yeHue, MeXAUCIUIUIMHApHOE 00yUYeHHe, 3BpUCTUYecKas Oece/ia, MO3BOJISIOIINE
HaXO/UTh OTBET Ha MPoOJIEMyY, UCTIONb3Ys 3HAHUS [TOJyYEHHbIE U Ha JPYTUX JUCLUIUIMHAX.

CamocrosTenbHas paboTa CTyIEeHTOB CTUMYJIUPYET CTYJCHTOB K CAMOCTOSITEIbHON
po-paboTKe T€M B MPOLIECCE BHIMOJIHEHUS KypCOBOTO MIPOEKTA, B POIlEcCe MOATOTOBKHU K
1a00paTOPHBIM, PAKTUYECKUM PabOTaM U IPOMEKYTOUHOM aTTECTAIHH.

6 Y4eOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B npuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA LISl POBEACHUS MIPOMEKYTOYHOM ATTeCTALUN
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYEeCKOEe U MH(POPMAIIMOHHOE o0ecneuyeHne TUCIIMITHHbI

a) OcHoBHas JIUTEpaTypa:
1. [Toaropoynckasi, T. A. TeopeTnueckre OCHOBBI XUMHUECKOU TEXHOJIOTHH TOTLJIUB U
YIJIEPOJHBIX MAaTePHAIOB: MPAKTHKYM : yueOHoe nocobue / T. A. TToaropOynckas, C. I'.
JpsuxoBa. — Upkytck : UPHUTY, 2019. — 58 c. — ISBN 978-5-8038-1408-5. — Texkcr :
ANIeKTPOHHBIH // Jlanb : 3nekTpoHHO-OnbIunoTeunas cucrema. — URL:



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

2. Eroposa, E. B. Xumuueckas TEXHOJIOTHS TBEPABIX T'OPHOYMX UCKOIIAEMBbIX.
["asudukanus TBepAbIX TOIIHMB : yuebHoe nmocodue / E. B. EropoBa. — Mocksa : PTY
MUPDA, 2022. — 35 c. — Tekcr : 2neKTpoHHbIH // JIaHb : 37eKTpOHHO-O0MOIOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/240008

3. Ps00B, B. I'. Xumnueckas TeXHOIOIHsI TOIUIMBA U YIJIEPOIHBIX MaTEPUAOB.
COopHUK 3a/1a4 1711 IPOBEICHUS PAacueTOB (PU3UKO-XUMHUYECKUX CBOWCTB HEPTHU H
HEPTENPOIYKTOB rpauecCKUMU METOIaMU : yaeOHO-MeToanyeckoe nocodue / B. I'. Psi6os,
A. B. Kynunos, K. B. ®enoros. — Ilepms : I[THUITY, 2007. — 162 c. — ISBN 978-5-88151
-842-4. — Texkcr : anexTpoHHbIH // JlaHb : 31eKTpoHHO-O0MbMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/160642

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:
1. Hesenpos, A. B. XuMudeckasi TEXHOJIOTUS IPUPOIHBIX SHEPrOHOCUTENEH :
yuebHoe nocodue / A. B. Hesenpos, A. B. ITanun, C. I1. Cy66otun. — Kemeposo : Ky3['TY
umenu T.®. 'opbauesa, 2017. — 107 c. — ISBN 978-5-906969-29-3. — TekcrT :
9eKTpoHHbIHN // JIaHb : anekTpoHHO-O0uOIHOoTeuHas cuctema. — URL:
https://e.lanbook.com/book/105444
2. Paxmarymnuna, A. I1. XuMuueckasi TEXHOJIOTHS IEPEPaOOTKH Tra30BOTO CHIPHSI.
XuMus cuTHe3-Traza : yueoHoe nmocobue / A. I1. Paxmarynnuna, /1. B. beckpoBHbIif. —
Kazans : KHUTY, 2017. — 160 c. — ISBN 978-5-7882-2149-6. — TeKcT : MEKTPOHHBIH //
Jlans : anexTpoHHO-OMOMMOTeyHas cucrema. — URL: https://e.lanbook.com/book/102112
3. [Toros, FO. B. OcHOBBI XUMHUYECKO# TeXHOJIOTUY : yueOHoe rmocodue / 1O. B.
[Tonog, B. C. Jlobacenko. — 2-e u3., n1om. u nepepad. — Bonrorpax : Bonr[ ' TY, 2022, —
240 c. — ISBN 978-5-9948-4410-6. — Tekcr : 351eKTpOHHBIH // JIaHb : 371€KTPOHHO-
6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/288563
4. bpyk, JI. I'. OcHOBBI xuMu4eckoi TexHonoruu : yueonoe nocoodue / JI. I'. bpyxk, 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 XUMHYECKOM TEXHOJIOTHH ;| Y4EOHO-METOUYECKOE TocoOue / mo 1 oOmei
penakuweit 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:
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AnexkceeB ; Maruutoropckuii roc. rexuudeckuit yH-T uM. I'. 1. HocoBa. - Maruurtoropck :
MI'TY um. I'. K. Hocoga, 2020. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2765

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:


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
https://host.megaprolib.net/MP0109/Download/MObject/2765

IIporpamMmmHoe o0ecnieueHune

Haumenosanue N
10 Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH
FAR Manager cB00OOHO pactpocTpansemoe [10 O6eccpouHo
Bpayzep Yandex [cBobGomno pactpoctpansemoe [10 OeccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca Cchuika

DnekTpoHHbIe pecypebl onbmuoreku MI'TY um. 1. https://host.megaprolib.net/
HocoBa

Hanmonanenas nHopManmoHHO-aHATUTHYECKAsT

cucreMa — Poccuiicknii HHIEKC HAYYHOTO LIUTUPOBAHMS
(PUHLI)

https://elibrary.ru/project risc

9 MaTtepuajJbHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHHE AUCIUIINHBI BKIIOYALT:

1. YuebHas ayauropust sl IPOBECHUS 3aHATHH JCKIIMOHHOTO THIIA OCHAIIIEHA:

- TEXHUYECKUMU CPEICTBAMH 00YUEHUS, CITY KaIIMMHU JJIs1 TIPEACTABICHUS yIeOHOH
nHbopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPECTBA XPAaHEHNUs, TIEpelaun U
npeacTaBieHus yueOHoi nHdopmanuy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

2. YuebHast ayuTOpus IS IPOBECHUS J1a00PaTOPHBIX 3aHsATHH «JlabopaTropus mo
XUMHAYECKOH TEXHOJIOTHU TOIUIMBA» OCHAIIEHA JIAO0OPaTOPHBIM 000PYIOBAaHUEM:

- mabopaTopHoe 000pyI0BaHHUE:

-My(¢enbHble MKaQbl;

- aHAJIMTHYECKHUE BECHI,

- TUTUTKA DIIEKTPUYECKHE;

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

- KOJIOOHArpeBaTeal dJIEKTPUUECKUE, XOJIOIMIBHIKH, TEPMOMETPHI,

- npubopsl JXKykosa,

- CYIIUJIbHBIN MIKaQ,

- HabOp apeoMeTpoB,

- Oropetku KoTBuHKeNs,

- TUTPUMETPUYECKHE YCTAHOBKH,

- YCTaHOBKH JUIS Pa3TOHKH CMOJIBI U CHIPOTO O€H3071a.

- CIIEUAIU3UPOBAHHON MEOEebIO.

3. YueOHast ayaAuTOpus sl TPYIIIOBBIX M WHAWBUAIYAIBHBIX KOHCYIbTAINH,
TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHOM aTTECTAaIllMU OCHAIIEHA:

- KOMIIBIOTEPHOM TeXHUKOM ¢ makeToM MS Office, ¢ moakIrOUeHNEM K CeTH
«VIHTEpHET» | ¢ TOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENBHYIO CPEILy
YHUBEPCUTETA;

- CHeMaIU3UPOBAHHON MeOebIO.

4. ITomerieHue 11st CaMOCTOSITEBHON pabOTHl OCHAIIEHO:

- KOMIIbIOTEpHOM TexHUKo# ¢ makeToM MS Office, ¢ monkmoYeHneM K ceTu
«VIHTEpHET» U € IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpey
YHUBEPCUTETA;

- CIICIUATM3UPOBAHHON MEOEIBIO.

5. Ilomemienue i XpaHeHUs. ¥ TPOYUIAKTUYECKOTO OOCITY>KUBAHHSI yUeOHOTO
000pyIOBaHUs OCHAIIEHO:

- CHEeMATM3UPOBAHHON MEOEbIO: CTEIIaXKaMH JIJIsl XpaHEHHUs y4eOHOT O
000pyIOBaHUS;

-MHCTPYMEHTAaMH I PEMOHTa y4eOHOro 000py/I0BaHUS;

- mKadamu 171 XpaHeHUs] y4eOHO-MEeTOANYECKOM TOKyMEHTAIUU 1 MaTepUaJIOB.


https://host.megaprolib.net/
https://elibrary.ru/project_risc

IIpunoxenne 1

6 YueOHO-MeTOoaAHYEeCKOe o0eceyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

Bonpocwt k konnoxeuymy no pazoenam 1- 3

(O8]

9]

10.
11.

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

22.
23.

TommBo M ero kinaccupukanus. 3HAUYEHUE TOPIOYMX HCKOMAEMBIX M YIVIEPOAHBIX
MaTepHaJIOB B SHEPreTUKE, XUMUYECKON U IPYTUX OTPACIAX MPOMBIIICHHOCTH
['eorpadusa npupoausix sHeproHocutenel B Poccuu. Pa3BenanHble M uCHOIb3yeMble
3amacel HCKoMaeMsIx yried B Poccun.

B03M0OXKHOCTH U IEpCHIEKTUBBI XUMUYECKOM NepepabOTKU TBEPbIX FOPIOYHX UCKOIIAEMBbIX
Hcrounnku ob6pazoBanus TI'M. O6mas cucrematuka TI'W. ITlonsitue o rymwurax,
carpoInenuTax, JMITOOHOoIUTaxX

OO0urme cBefeHus: 00 YTOJNbHBIX MECTOPOKACHUSIX

XapakTepUCTUKAa UCXOJHOIO OPraHMYECKOr0 MaTepuala, €ro rpynnoBOH U 2JIEMEHTHBIN
COCTaB

[TpoucxoxxaeHue yriaeu, cTaauu yrieoopazoBaHUs.

[Tepast asza yrmeoOpazoBanusi -rymudukanusa. [Ipomeccel TieHMs, TEpPErHUBAHUS,
oTtopheHuss U THUEHUS

Topdsaas cramus. Buast TopdoBs, ycnoBus ux o0pa3oBaHUs, TPYINIIOBOH COCTaB, CTENCHb
pa3IoXKEHU

VYronbHas cragus. Bugsl yriei, ycinoBus ux o0pa3oBaHusl.

OnementHbii coctaB TIT'U, conepxanue Biary, BBIXOJ JIETYYHUX B 3aBUCUMOCTHU OT CTEIICHU
yriaepukauuu

OO0was xapakTepucTiKa OypbIX yriei, KaMEeHHbIX yIJIed, aHTPalluTOB

Metamophusm yrieit, pakTopbl, BIUSIOMINE HA HETO

XapakTepuCTUKAa XUMHUECKOTO 3JIEMEHTA: YIriepoa. AJUIOTponHble (JOpMBbI YIiepoja, ero
BaJICHTHBIE COCTOSIHUS B 3TUX (DOpMax, TUIIbI CBSI3€H, KPUCTAJUINYECKUE PELIETKH.
Crpoenne opranmueckoii wmaccel TI'M. MunemisgpHele, MakpOMOJEKYJISpHBIE U
ITOJIMMEPHAsI TUIIOTE3bI CTPOCHHUS.

3aKOHOMEPHOCTHU CTPOCHMS SIIEPHOM M mepudepruuecKoil yacTel CTPYKTYPHBIX €IUMHMIL
MaKpOMOJIEKYJI C U3MEHEHHEM CTaJAuu MeTamopdusma.

Crpoenue sinepHoil u mnepudepuitHOi dYacTell CTPYKTYpHBIX E€AMHHUI[ MaKpPOMOJIEKYJ
neTporpadpuyecKuXx MUKPOKOMIIOHEHTOB yIiiel (BUTPUHUTA, UHEPTUHUTA U JIMNITUHUTA).
CoBpeMeHHbIE NPEACTABIEHUS O MOJIEKYJISIPHOM CTPOEHMH opranndeckoi maccsl TTU.
Mopenu cTpoeHUs M UX HaIMOJIEKYJIIpHas CTPYKTYpa.

[TeTporpadudeckuii cocTaB HCKOMAEMBIX yIie

Marnepansl, ux Trpynnbl. XapakTepuCTHKa MalepaioB. /[marHocThka ManepaioB IO
MIOKA3aTeNI0 OTPaKEHUS

JlutoTHNBI M CTPOCHKE yTIIEH

Munepanpubie npuMmecu TI'M, uX 0OCHOBHBIE IPEBpAICHUS.

Bonpocwi k konnoxkeuymy no pasoeny 4

JaiiTe ompeneneHue NOHATUSAM: NapTHs, oObeAMHEHHass mpoba, TodeyHas Mpoda,
nabopaTopHas 1poba, aHaTuTHIecKas mpoda, pabouee COCTOSHUE TOTUINBA, aHATTUTHIECKOE
COCTOSIHUE TOIUIMBA, CYyXO€ COCTOSIHHE TOIUIMBA, CyXOe€ 0€330JIbHOE€ COCTOSHUE TOIUIMBA.
O603HaueHusl.

Kak nmpoBoauTcs mepecder pe3ysbTaTOB aHalIM3a TBEPAOTO TOILUIMBA AJI Pa3iIHMYHBIX €ro
COCTOSIHMI?

[Toxazarenu texnuueckoro aHanusza TI'U. Copepxanue Bnaru. OmnpenerneHne MaccoBOR
JoNU Biard. BiamsHue npupoasl, ctaauu MetamopgpusmMa, nerporpaduueckoro cocrapa Ha
BJIQ)KHOCTb TBEPIOrO TOILINBA.
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10.

11.

12.

13.
14.
15.
16.

17.

18.

19.
20.

21.

Copnepxanune MuHepanbHblx npumecedt B TI'U. [loBeneHne MuHEpaIbHBIX KOMIIOHEHTOB
IIPY CXKUTAHUU U NIPU ITUPOJIN3E.

Jaiite ompeneneHue 30JbHOCTH TOIUIMBA, W HaMUIIUTE (HOPMYJIBI IepecueTa Ha CyXylo U
pabouyro Macchl ToruMBa. CyIIHOCTh ONPEAEICHUs 30JIbHOCTH.

Copnepxanne cepHuctolx coenuHeHuidl B TI'U. CymHocts onpenenenus. Buasl cepsl u
BIIMSIHUE UX HA KQUECTBEHHBIC [T0KA3aTEIH YIIIA U KOKCa.

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

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

Kakue 13 npupoJHbIX 3HEPreTUYECKUX TOIUIUB XapaKTEePU3YIOTCsl HAauOOJIBIIMM BBIXOJOM
JETY4YMX BEUIECTB U NTOYeMy?

[TpuBeaure knaccupukanuio Heleryyero ocrarka. OT 4ero 3aBUCHT BBIXOJ M CBOMCTBa
TBEP/AbIX HEJETYYUX OCTAaTKOB?

Tennora cropanus TorMasa. Ee 3aBUCMMOCTbD OT pa3inuyHbIX PaKTOPOB. YTO MOHUMAIOT 1101
yZIE€IbHOM TEIIOTON cropaHus?

Beiciiast n HU31Ias TEI10Ta CropaHus ToIrBa. YeM oObsICHAETCS pa3iuyie Mex, 1y HUMH?
B yem 3akitouaeTcst CylIHOCTh METOJIa OIPEIEIEHUs TEIIOThl cropanus Tominpa? Kakoi
[I0Ka3aTellb YHEPreTUYECKON LIEHHOCTH TOILIMBA INPHUHATO HMCIOJIb30BaTh IPH pacueTax
pacxojia ToruiMBa?

Kakue 31eMeHThI BXOAAT B COCTaB TBEPLOro TorunBa? Kakue u3 HUX SBIJIAIOTCS TOPIOYUMU
Y HEroprounMu?

Kakue sneMeHTHI SBISAIOTCS Oa/1lacToM U 1modemMy?

Kakwue BuzbI cepbl BXOJIAT B COCTaB TOILJIMBA?

Uro BkmtouaeT B cebs snemeHTHbIN aHanu3 TI'U? 'me ucmonb3yrOTCsl AaHHBIE 3TOTO
aHanu3a?

Kaknmu crioco6amMu MOXHO OIpeNesIuTh 3JIeMEHTHbIN cocTaB TorumBa? Kak Belpakaercs
AJIIEMEHTHBIM cOcTaB paboyeil Macchl, AHAJTUTHYECKOM MacChl, CYXOW Macchl, CyXOM
0e330J1bHOH (Toproueii) Macchl, OpraHMYeCKON MacChl TOIIINBA?

OnemeHTHbIN cocTaB TI'M, 3akOHOMEPHOCTH €r0 U3MEHEHUS B 3aBUCUMOCTH OT MPUPOJBL,
CTaauu MeTamopdu3ma u neTporpapuueckoro cocTana.

Bumstnue snemenTHoro cocraBa TI'M Ha TennoTy cropaHus TOIUIMBA.

I'pynnoBoii xumuueckuii cocras TI'M mo gaHHBIM M3y4eHUS MPOLYKTOB DKCTPAKLUU
MUHEpaJIbHBIMHU pEareHTaMU.

I'pynmnosoii xumudeckuit coctas TI'M o naHHBIM MCCIEN0BAHUS IPOLYKTOB SKCTPAKLIUU
OpraHWYECKUMH peareHTamH.

Bonpocul k konnokeuymy no pazoenam 5-7

Ob6oramenne TI'W. Ilokazarens oGorarumoctu. IIpUHIUIBI TPaBUTAIMOHHHOTO U
(bI0TaIIMOHHOTO 0OOTAIICHHS.

MeToap!l pazfiesieHus] TOPIOYMX UCKOMAEMbIX M MPOAYKTOB MX MEpepadOTKU: IKCTPAKLU,
MEPEroHKa U PEeKTU(DUKALINS.

Metoap!l pa3zeneHus roploYMX HMCKOMAeMBIX U MPOJYKTOB MX MepepabOTKu: ajncopOrus,
abcopO1usi, MeMOpaHHBIE METO/IBI.

Metoapl pa3jieieHuss TOPIOYMX HCKOMAaeMbIX M MNPOAYKTOB HMX IepepabOTKH:
KpHCTaTU3a1Hsl, KOMILIEKCOOOpa30BaHue.

Ousnueckue U (PU3NKO-XUMHUYECKHUE METOIBI HCCIEAOBAHUS TOPIOUMX HMCKOMAeMbIX H
IPOAYKTOB UX nepepaboTku. Mx cymHocTs, 0051acTh IPUMEHEHUS
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10.

11.
12.

13.

14.
15.

16.
17.

18.

TepMuueckas AecTpyKIus yried. 3aKOHOMEPHOCTHU MTPOLIECCOB TEPMUUECKON IECTPYKLIUU.
TepMuyeckasi ycTOMUMBOCTD Kak (DYHKLMS SHEPTUU CBS3H.

[MTupomnz OMY. OOmas cxema, JTambl TepMUYEcKo necTpykiuu. Kiaccubukamms
MocJeI0BaTeIbHO-TapaUIeIbHBIX MPOIIECCOB TEPMUUYECKON NECTPYKIIUU KAMEHHOTO YTJIS.
3aKOHOMEPHOCTH pa3pblBa XUMUYECKHUX cBsA3eil B OMY npu nuposiuse.

OO0mue 3aKOHOMEPHOCTH pa3pylIeHUs pPa3IHuHBIX CTpykTyp OMY npu nuponuze
(mapaduHoBBIC, HAPTEHOBBIE, APOMATHYECKHE, AIKHIAPOMATUYECKHE C KOPOTKOH U
JUTMHHOW 11ETIhI0, JUCHOBBIA CUHTE3).

Oco0eHHOCTH TEPMHUUECKOM JECTPYKLIMH Pa3IMYHbIX KJIacCOB Y B mpu HU3KUX U BBICOKHX
temneparypax. Psaapl crabunbHocTH Y B npu paBHOM dMciie aTOMOB yriiepoJa B MOJIEKYJIe.
Peakuuu mapora3oBbIX IPOYKTOB C 00Pa30BaBIIUMCSI ITOJTYKOKCOM -KOKCOM.
Kunernyeckue vccnenoBanus mpouecca nuponusa yriaeil. Llens u 3a1aun KUHETHYECKOTO
UCCJIEJOBAHMSL.

Metoasl Tepmuueckoro ananu3sa: JepuBarorpadus. [epusarorpaduyeckue kpusbie: TT,
ATT, ATA, T. OcHoBHble Ieproibl TepMOXuMudeckux npespaenuii TI'U.
Kunernyeckas cxema ¥ KHHETHUECKas MOJIETb MUPOJIN3a KAMEHHOTO YIJIs
TemnepaTypHble HHTEpBajbl NUPOJIM3a KaMeHHOro yris. KpaTkas xapakrepucTHhka
MPOLIECCOB U MPOIYKTOB MUPOJIH3A.

O61mmas cxema nuponuza kamenHoro yris (H.C. I'pasnoBa). Ee kpaTkas xapakTepucTHKa.
[TpuMepHBIif BBIXOJ NPOAYKTOB MUPOJIM3a KAMEHHOTO YIUIS TMPU MOJYKOKCOBAHUM H
KOKCOBaHUU. UeM OH orpeaensercs?

[Ipoananu3upyiite xapakrep Bbixoga CO, CH4, H, mpu nuponuse yrisi B MHTepBalie
temneparyp 100-900 0C.

Bonpocwl k koanoxkeuymy no pazoenam 8-9

9]

11.
12.
13.
14.

XapakTepucTUKa MpeaIIacTUYECKOro Harpesa. IIpomeccel, npoTekarolmue B 3TOM
TEMIIEPATYpPHOM HHTEpBAJE.

Craaua mniacTudeckoro coctosHus. OCOOEHHOCTHM Iepexojia yriid B IUIACTHYECKOe
COCTOSIHHE.

ITpoueccer, mporekaromue B OMY B macTHYecKOM  COCTOSIHMM. — Peakuun
TUIPUPOBAHUS-AETUAPUPOBAHNS.

OcobeHHOCTH TPOoIIecCOB KUAKO(Da3HOU U TBepA0ha3HON NOTUKOHICHCALIUH.

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

@DakTOopbl, ONpPEIEIAIONINe CBONCTBA IIACTUYECKOM Macchl (YypoBeHb MeTamopdu3Ma
yriei, nerporpaduueckuii cocTaB, TeMIIEpaTypHble HHTEPBAJIbI MJIACTUYHOCTH, CKOPOCTh
HarpeBa, pasMep YrojbHBIX 3€peH, J00aBKM CMOJHMYTBHIX BBICOKOMOJIEKYJISPHBIX
OpraHUYECKUX COCIUHEHUMN U Jp.).

Cranus oOpa3oBaHus noiykokca. [IOHATHS O CIIEeKaeMOCTH U KOKCYEMOCTH YTJIS.
@DakTOopHI, OMpeAeAIONIe CIEKAEMOCTh YIJIs (XapaKTepUCTUKA YIIIs, KPYITHOCTb YTOJIbHBIX
3epeH, CKOpOCTb HarpeBa, YIUIOTHEHHE YTOJbHOM 3arpy3Kd, MHUHEpaJbHbIE J100aBKH,
OpraHvyecKkue J100aBKH).

MeTto1bl onpeieNeHns ClIeKaeMOCTH KaMeHHoro yruisl. [lokasarenu criekaeMocTH.
XapakTepucThKa  IJJACTUYECKMX  CBOMCTB  yrisi 1o Merony  CamokKHHMKOBA.
IInacTomerpruueckast KpuBas. Buabl Iu1acTOMETpUYECKON KPUBOM.

[Tepexon moykokca B KOKC. MexaHu3M npolecca.

BnusiHue ycaaky nojyKokca-KoKca Ha IT0Ka3aTeld €ro KpymHOCTH.

[IpoyHocTh KOKca. Buabl mpoyHOCTH.

JpobumocTs 1 uctupaeMocTh Kokca. [Tokazarenu.
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15. Metonpl onpeaesieHnsl KOKCYEMOCTH KaMEHHOTO YTJIs.

16. JlectpyktuBHas ruaporenusanus (I7) TBepabix Tommus. Llenb, crmocoOsL.
17. Teoperuueckue ocHoBbl I

18. Csipbe, ucnosbzyemoe s Al

19. ®akropsl, Biaustomue Ha npouecc A

20. BrausHHe rUAPOreHU3AIMN Ha CIIEKAEMOCTh OYpPBIX M KAMEHHBIX yTiien

IIpuMepsI pacyeTHBIX 3aJaHHUI:

1. Omnpenenuth TEMIOTBOPHYIO CHOCOOHOCTH ((,) VYIS, SJIEMEHTHBIM COCTaB KOTOPOTO
(o1 (1 4% {11150

DJIeMEHT C H S IN O W A
Coneprkanue, macc.% 37,2 2,6 10,6 04 [12 40 7,2

Pemenue. [TonctaBuM npuBeeHHbIe B TabIuIle AaHHbIE B popmyny MeHeneesa:

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

Otser: 13 MJDx/KT.

2. OnpenenuTh TEIUIOTY CTOPaHUs CMECU ra3oB cocTasa, 00.%: H,-87; CH4-2,5; C,H, -0,5; CO,
-10.
Pemenne. Husmyrwo Temnoty cropaHus IM® cMecH Ta30B JaHHOTO COCTaBa paccuMTaeM IO

dbopmyie

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 MJIk/Mm>.

Otser: 10,571 M]JIx/kr.

3. IIpu oboramieHnu TpyAHOOO0raTUMOTO YIJIsl OBLIM MOIYYEHbI: KOHIIEHTPAT € 30JbHOCThI0 10%,
MPOMEXKYTOUHBINH TPOAYKT, coaepxamuii 30% MHUHEpaTbHBIX BEUIECTB, NMpu Bbixoae 4,5% u
OTXOJIbI 30JbHOCTBIO 72%, BBIXOJ MX cocTaBuiI 25%. OnpenenuTs 30JIbHOCTD PSAOBOTO YIJIA.
Pemenne. Haxonum nponeHTHbIN BBIXOA (A, y.) KOHIIEHTpATa:

100 — 4,5 -25=70,5%.

30JIbHOCTD PSIIOBOTO YIJIS paBHA:

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

4. Ilpu ucnplTaHuu Ha OOOTaTMMOCThH YTJI€H IBYX pPa3IUYHBIX MECTOPOXKIECHUNH METOJ0M
paccioeHust Mpo0 B TSKEIBIX KUAKOCTIX MOTYUEHBI CIEAYIOUINE PE3YIbTAThI IO BHIXOY:

npoGa 1: mpoMexyToUHBIX (hpaKiuii ¢ mioTHOCTEI0 1400—1800 Kr/HM® — 3,76%; GeCIopOIHbIX C
wIoTHOCTBIO < 1800 Kr/HM — 84,9%:;

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

OnpenenuTb KaTeropuio 000raTUMOCTH 3TUX YIJICH.

Pemenue.

O6oratumMocTh paBHa

T :(an /Y6n ) 100, %,
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I Ynp — BBIXOJ IPOMEXKYTOUHBIX (ppakuuii, y — 1400—-1800 kr/um3,
Yon — BBIXOJI OecriopoaHoi Macchl, Y < 1800 kr/Hm3.

Takum oOpazom:

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

2.(29,0/71,2)-100 = 40,7%, T. e. oueHB TPy IHAS.

5. [InoTHOCTH HACHITHOW Macchl MIMXTHl YMEHbIINIAch ¢ 775 1o 760 KI/HM® IIPM HEU3MEHHOU
BJIare U JIpyrux napameTpax ee kauectBa. Kak uaMeHuTCs pacxon rasa Ha o0orpeB OaTtapeu Juis
COXpaHEHHsI IOCTOSIHHBIM YPOBHsI TOTOBHOCTH Kokca? [IpekHee 3HaueHne o01Iero pacxoa rasa -
11220 mnv'/a.

Pemenne. KonnuecTBo KokcyemMoi MUXTHI (KI) B iepBoM ciydae 775-Vk,Bo - ciydae 760-Vk
(VK - mone3HbIli 00beM KaMepbl KOKCOBaHUS ).

C yMeHbUIEHMEM IUIOTHOCTU HACBIITHOM MacChl IIMXThl — KOJIMYECTBO KOKCYEMOM IIMXThI
ymenbiuiock B 775-Vk/(760-Vk)=1,0197 pa3, ciemnoBaTelbHO, pacxo] OTOMUTEIBHOTO rasa
YMEHBILUTCS BO CTOJIBKO XK€ pa3 U COCTABUT:

11220:1,0197= 11003 am’/4.

6. [Ipu oborpeBe JOMEHHBIM ra3oM M3MeHeHue kod¢duirenta u3oOpiTka Bo3ayxa ¢ 1,3 Ha 1,5
NPUBENIO K YBEIMUYCHHIO KOJNMYECTBA MPOAYKTOB roperms ¢ 1,85 mo 2 um® ma 1 M’ rasa.
Temneparypa npoayktoB ropenust 300 °C, temmoemkocts - 1,47 KI[)I(/(HM3-K). Onpenenutsb
JIONTOJTHUTENBHBIA YHOC Teruia Ha | HM® rasa. Ha ckoIpKo MPOLIEHTOB YBEIIMYUTCS PACXO]l TEIJIA
Ha 00orpeB npu TerioTe cropanus raza 4000 K K/ HM.

Pemienue. JlomonHUTENbHBIA YHOC TEmJla CBSI3aH C MOBBIMIEHHOM IUIOTHOCTBIO TPOJIYKTOB
CrOopaHusl JOMEHHOTO I'a3a 10 CPAaBHEHUIO € IUIOTHOCTHIO MPOAYKTOB CTOPAHUSI KOKCOBBIM Ia30M.
Jos 1 HM® ra3a OH COCTABHUT:

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

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

7. V3BecTHO, YTO YAENbHBIM pacxoja TeIla Ha KOKCOBaHME BiakHOM muxTel (W = 10%)
COCTABIISAET Gy = 2700 kJx/kr. OnpenenuTs yaeiabHbII pacxo Temja Ha KOKCOBaHHUE CYXOH
IIUXTHI G-
Pemenue. Bocnionb3yemcs popmyioit

100 — w w

Qo = em 790 + I o0’

qew — YACTBHBIN pacxoJl Teljia Ha KOKCOBaHUE | KT CyXol MIMXThI, KJ[K/KT;

¢w— YIEIbHBII pacxo]l TeIula Ha UCMapeHue 1 Kr BOAbl U MEPEerpeB BOJSHBIX MapoB, KJIK/KT.
Ecnu npunsath sHTaNbNMIO 1 KT BoAsHBIX napoB rpu 0° C 2490 kJx/Kr, a TeIIoTy neperpesa c-t =
2,04 « 650 = 1320 x/lx/kr, To ipu K. 1. A. neder 75 %, gw=5070 xJlx/xkr/ dakTuyecku 3Ta
BEJIMYMHA MOXKET A0X0auTh 10 5800 xJ[K/KT.

BeIpazuMm qeu:

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

Qom = 100 = 2356 xJ[x/xr.

IIpumepHble TeMbl pedepaToB

1. OueHka BHMIOB TPUPOAHBIX DSHEPrOHOCHUTENEH KaK ChIpbs JUIS TEPMHUECKOW U
TEPMOXHMHYECKON mepepaboTKH.

2. CoBpeMEeHHOE COCTOSIHME U OCHOBHBIC TEH/ICHIIMH B Pa3BUTUHU TEXHOJOTHU MepepaboTKH
MPUPOAHBIX dHEproHocuteneit B Poccuu u B mupe.
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10.

11.

12.

13.

14.

15.

Teoperuueckoe U MpakTUYECKOE 3HAYCHHE (PU3UUECKUX CBOMCTB KaK MPUPOTHBIX TOIUIUB,
TaK U TBEPJbIX MPOJAYKTOB UX TEPMHUUECKON NepepaboTKU.

[Topucrocts yriei. Knaccudukanus, XapakTepruCTUKa U METOAbI U3yYCHHS TOp YIJICH.
Merto/ibl uccae0BaHNsl CyMMapHOM BHYTPEHHEN MTOBEPXHOCTH YIJICH.

OnTuueckue  CBOWCTBA  TBEPAbIX  TOIUIMB. OtpaxarenpHasi  CIIOCOOHOCTB
neTporpaduyecKkux HHIPEAUEHTOB U CTENIeHb MeTaMopdu3ma.

Xpomarorpadus Kak METOJl MCCIeIOBAHUS B YIIIEXHUMUN

Mertoapr UK-ciekTpockonuu B UCCIEA0BAaHUM YIJICH.

PactBopenue yrieil kak METOJl IO3HAHUSI UX CTPYKTYPBl U KaK METOJ] IOJIYUYEHUS U3 YIJIsl
KUJKHUX ITPOJTYKTOB MIPAKTUYECKOIO Ha3HAUCHMUS.

PactBopenue yrneil B AOHOpax BOJOpOJAa U B IMPHUCYTCTBUHM BoAopoja. PeakunonHas
CIIOCOOHOCTh  YIJIs, BBISIBJIGHHAs NIPU PACTBOPEHUU. YTpPaBIECHUE PEaKIMOHHON
CIIOCOOHOCTBIO YTJISL.

Husmas u Bbicmias temiora cropanusi. CBA3b BbIXOJA JIETYYHX, 3JIEMEHTHOI'O COCTaBa
TOIJIMB C TEIUIOTOM CropaHus. AHAIU3 pacyeTHHIX (OPMYI JUIsl BEIYUCICHUS TETUIOTHI
CrOpaHus 10 3JIEMEHTHOMY COCTaBY.

Pa3BuTHE TEXHOIOrMM KOKCOBaHMS TBEPJBIX IPUPOJIHBIX SIHEproHocuTenei B Poccun u B
MHUpe.

[IpeBparlieHue B JIaCTUUECKOE COCTOSTHUE KAK PE3YIbTAaT TEPMUUYECKOM JECTPYKIIUU YTJISL.
CaoiicTBa yriiei B IJIACTUYECKOM COCTOSIHMM: BA3KOCTh I'a30MPOHULAEMOCTh, IUHAMUKA
ra30BblJICICHUS, TEMIIEPATypPHbIE HHTEPBAJIBI.

CriekaeMOCTh, CIEKawIass CIOCOOHOCTh M KOKCYeMOCTh yried. MeTtoasl uX
OIpeIeNICHUSI.

3HaueHue U HEOOXOAUMOCTh oOoraiieHus yrieil. TeopeTudueckre OCHOBBI 00OTalCHHUS.
OrneHka cTeneHu 0oorameHus.

OCHOBHBIE TPHUHIMIBI pacue€Ta M COCTABJICHMS YIOJbHBIX WIMXT JJIs IPOU3BOACTBA
METAJITypruyecKoro Kokca.

16



Ipuiioxkenne 2

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

a) HHaHpreMLIe pe3yJdbTaThbl Oﬁy‘leHI/IH H OLCHOYHLIC CpeaACTBA AJIsI IPOBCACHUS l'[pOMe)KyTO‘lH()ﬁ arrecranmm.

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 yriei, GakTopsl, BIHSIONINE HA HETO

4. XapakTepUCTHUKAa XUMHUYECKOI'O 3JIEMEHTA: YIiaepol. AJUIOTpoIHble (OpMBbI YIiepona, 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 sAepHOW M mnepudepuyeckoil vacTeil CTPYKTYpHBIX €AMHUILY
MaKpOMOJIEKYJI C U3MEHEHHEM CTaJuu MeTamopdusma.

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

8. CoBpeMeHHbIE NPEACTABIEHUS O MOJIEKYJISIPHOM CTPOEHMH opranndeckoi maccsl TT'U.

9. Mopenu cTpoeHUs U UX HAJAMOJEKYJsIpHasi CTPYKTYpa.

10. Ilerporpaduueckuii COCTaB HCKOMAEMBIX YIieH

11.  Manepansl, ux rpymnmsl. XapakTEpUCTHKAa MauepayoB. JIMarHoCTHKa MalepajoB IO
IIOKA3aTEII0 OTPAKEHUS

12.  JIuTOTHIBI M CTPOEHUE yTIeH

13.  Munepanbnble npumecu TI'U, nx ocHOBHBIE TPEBpALLICHMUSL.

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

15.  JlaiiTe onpeneneHue 30JIbHOCTH TOIUIMBA, U HAMUIIUTE GOPMYJIBI IEpecyeTa Ha CyXylo U
pabouyto Macchel TornBa. 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.  UYto Ha3blBaeTCs JIETYYMMM BEIIECTBAMHU, U KAKUE COECIUHEHHUS BXOJAT B UX COCTaB?
OnpeneneHue BbIXOAA JETYYUX BELIECTB.

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

19.  Kakue u3 npupoIHbIX SHEPreTHUECKUX TOIUINB XapaKTEePU3YIOTCsI HAauOOJIbIIUM BBIX0I0M
JETY4YHX BEUIECTB U MTOYEMY?

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 y€IbHON TEIIOTON Ccropanus’?

22. Belcmas ¥ HuU3MIasg TEIUIOTa CropaHus TOIUIMBA. YeM OOBACHSETCS 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 TomnuBa? Kakue H3 HUX SBISIOTCH
TrOPIOYMMH U HETOPHOYUMHU?

24.  Kaxkue 31eMeHTHI SBISIIOTCSA 0aslacToOM U TTodemy?

25. Kaxkue BHUIBI Cepbl BXOJAT B COCTaB TOIIUBA?

26. UYro Bxmrovaer B ceOs snemeHTHbIN aHanu3 TIU? ['ne mcnonb3yroTcs JaHHBIE 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.  OnemeHnTHsIN coctaB TT'H, 3aKkOHOMEPHOCTH €0 U3MEHEHUS 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
MUHEPAIBbHBIMUA PEareHTaMH.

31. I'pynnoBo# xumuueckuid coctaB TI'M mo qaHHBIM HCCleI0BaHUS MPOIYKTOB SKCTPAKIIUY

OpTraHN4YCCKUMU PCarCHTAMU.
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

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

33.  Meronsl pa3aeneHus FOPIOYUNX UCKOTIAEMBIX U MPOJYKTOB MX NEpepadOTKU: IKCTPAKLIHS,
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:
KpHUCTaNIU3aLMsl, KOMILIEKCOOOpa3oBaHue.

36. @usnueckue u PUINKO-XMMUYECKHE METOJbI HCCIIEAOBAHMS TOPIOYMX HCKOMAEMBIX U]
IPOAYKTOB UX nepepaboTku. X cymHocTb, 06,1acTh IPUMEHEHUS

37. Tepmuueckass JACCTpYKUHMS yrjed. 3aKOHOMEPHOCTH IIPOLIECCOB  TEPMHUYECKOM]
necTpykuuu. TepMudeckas yCTOMYMBOCTh KaK (DYHKIIMS SHEPTUU CBSI3H.

38. Ilmpomuz OMY. OOmasi cxema, 3Tambl TepMHUUECKOW aecTpykiuu. Kimaccudukarus
MIOCJIE0BATENBHO-IAPAJUIEIBHBIX MPOLIECCOB TEPMUYECKON JECTPYKLIMU KAMEHHOTO YTJIS.

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

40. OOume 3aKOHOMEPHOCTH pa3pylIeHUs pa3IuyHbIX 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 unciie aToMOB yIiiepoja 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
KOKcoBaHuU. YeM OoH onpenensiercs?
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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

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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CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[[narupyeMblie pe3yabTaThl O0ydeHHS

OneHoYHbIE CPECTBA

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.



