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TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUpEeKASHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTebCKUN
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SHEPrOHOCUTEIIEH U YIIEPOJHBIX MATEPUANIOB, YTBEPAKIEHHOr0 YueHbM coBeToM @I'AOY BO HUTY "MUCuC" B cocrase
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YrBepxaena B coctase OITOIT BO:

18.03.01 Xumuueckast TEXHOJIOIHs, XMMUYECKasi TEXHOJIOTUS IPUPOJHBIX SHEPIOHOCUTENEH U YIIIEPOAHBIX MATEPUAIIOB,
yIBepxkAeHHOH YueHslM coBeToM OI'AOY BO HUTY "MUCuC" 30.11.2021, nporoxon Ne 35

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

[Iporoxon ot 24.06.2021 ., Nel 1

PykoBomutenb moapasaencHus K.¢.M.H., Ao1eHT [tortep JI.A.



1. HEJIX OCBOEHUA

1.1 -1aThb CTYACHTaM TBEPABIC 3HAHUA W HWHKXCHCPHBIC HABBIKU B obnactu CYIIECTBYIOINUX U MEPCTICKTUBHBIX METOA0B T10
IIOAT'OTOBKE yrneﬁ K KOKCOBAHHUIO C LEJIbIO IMOJYYEHU KOKCAa BBICOKOI'O Ka4eCTBa.

1.2 | -chopmupoBaTh y CTYACHTOB 3HaHUSL B OOJACTH TEOPUU M MPAKTUKU TOATOTOBKH YIIIEi K KOKCOBAHUIO B 3aBUCUMOCTH
OT COCTaBa U CBOICTB yIJIel, IOCTYNAIOIINX Ha KOKCOBAaHUE:!

1.3 | - 03HAKOMUTD CTYZICHTOB C IpOLIECCAaMU OOOTAIICHUS YIIIeH U TEXHUUECKHUMHU XapaKTePUCTHKaMU 000PYIOBaHUS U
prubopaMu, UCHOJIB3YEMBIMH B YITIEOOOTaTUTEIBHOM 1Ie€Xe KOKCOXMMHYECKHX 3aBOJIOB;

1.4]- JAaThb CTyACHTaM 3HaHUA 110 HOBBIM METOAaM MOATOTOBKHU yFOHLHOﬁ HIMXTHI IEpE KOKCOBAHUEM U OpTraHU3aluu TpyJa B
YriaenoaAroToOBUTCIIbLHOM LIEXE;

1.5 | 3apaun TUCLIUTUINHEL:

1.6 | - hopMupoBaHUEe y CTYJCHTOB MPEACTABICHIH 00 OCHOBHBIX TEXHOJOTHUECKHIX ONEPAIHAX MPH MOATOTOBKE YIIeH K
KOKCOBaHHUIO; - (opMHpOBaHHUE y CTYJEHTOB 3HAHUH O BIMSIHUYU PA3IMYHBIX TEXHOJIOTUYECKUX MPOLIECCOB
Ha [10Ka3aTeIl METaIypruuecKoro KOKca;

1.7 | - 03HAKOMHTH CTYACHTOB O BIHSHUH (HH3UKO-XHMHUCCKAX CBOIMCTB H METPOrpagIecKoro cocrapa yrieil Ha BEIOOD
TEXHOJIOTHYECKON CXEMBI IMTOATOTOBKH IIUXTHI U UCITOIB3yeMOT0 000pYI0BaHMSL.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Brnox OIT: b1.B.JIB.01

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 Be3omacHoCTh KU3HENEATENLHOCTH

2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI51) HE00X0AUMO KaK
npeaecTByloniee:

2.2.1 N3BneueHne u nepepaboTka XUMUIECKHX MPOTYKTOB KOKCOBAHUS

2.2.2 | TexHONOTHS IPOMBICIIOBOM TIOJITOTOBKH M TIepepabOTKK HEPTH U ra3a

2.2.3 | OU3HKO-XUMHYECKHUE OCHOBBI HE(TSIHBIX JUCIICPCHBIX CHCTEM

2.2.4 | XuMH4YECKHE PEaKTOPbI

2.2.5 |IoaroroBka K Mpoleaype 3alIUThI M 3aIlIUTa BHITYCKHON KBaTH()UKAIIMOHHON PaboThI

2.2.6 |IIpenauruioMHas IpaKTHKa LISl BHITIOJIHCHUS BBITYCKHOW KBATU(HUKAIIMOHHON pabOThI

2.2.7 CucremMbl yupaBJICHUSI XUMHUKO-TEXHOJIOTUYECKUMU IpoLeCCaMn

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-5: Cnioco0eH MCno/1b30BaTh NIPABUJIA TEXHUKH 0€3011aCHOCTH, IPOU3BOACTBEHHOI CAHUTAPUH, NI0KAPHOI 0€3011aCHOCTH
U HOPMBbI OXPaHbI TPYAA, U3MePATh U OLEHUBATHL NapaMeTPhbl NPOU3BOACTBEHHOI0 MUKPOK/JIUMATA, YPOBHS 3aNbLICHHOCTH
W 3ara30BaHHOCTH, IIIyMa, 1 BHOPALNH, OCBELIEHHOCTH Padoynx MecT

3HaTh:

TIK-5-31 npaBusnia TexHUKH 0€30MacHOCTH, IPOU3BOACTBEHHOMN CAaHUTAPHH, MTOXKapHOHM 0€30MacHOCTH M HOPMBI OXpaHbI TPya

IIK-3: Cnocoben OCyHIECTBJIATH TEeXHOJIOTHYeCKHH npouecc B COOTBETCTBUH € PENVIAMEHTOM M UCIIOJbB30BATh CUCTEMbI
ABTOMATHU3MPOBAHHOTO YIIPABJCHHUSA NMPOU3BOACTBCHHBIM MPOILECCOM

3HaTh:

I1K-3-31 ocHOBHBIC 3aKOHBI XUMHUH, 3aKOHOMEPHOCTHU NNPOTCKAHUA XUMHUYCCKHUX ITPOLECCOB

IIK-5: Cnioco6eH UCnoJ1b30BaTh MPABUJIA TEXHUKH 0€30MaCHOCTH, MPOU3BOACTBEHHOI CAHUTAPUM, TIOKAPHOH 0€30MaCHOCTH
M HOPMBI OXPaHbI TPYAa, H3MEPATH ¥ OLEHHBATL NAPpaMeTPhl MPOH3BOACTBEHHOI0 MUKPOK/JIMMATA, YPOBHS 3aNbIIIEHHOCTH
M 3ara30BaHHOCTH, IyMa, U BUOPALUH, OCBELIEHHOCTH Padoyux MecT

YMmerb:

TIK-5-V1 ouenuBats napaMeTpsl IPOU3BOACTBEHHOIO MUKPOKINMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH

IK-3: CnocobeH OCYHIECTBJIATH TEeXHOJIOTHYeCKH I npouecc B COOTBETCTBUH € PEIVIAMEHTOM U UCIIOJbB30BATH CUCTEMbI
ABTOMATH3MPOBAHHOI'0 YIIPABJICHUSA IMPOU3BOJACTBCHHBIM IIPOLECCOM

YMmerb:

[1K-3-¥Y2 none3oBaThcs CPeCTBAMU H3MEPEHHUS B COOTBETCTBUU C YCIOBUSIMHU KCILTyaTalluu

[TK-3-Y1 060CcHOBBIBATh TEXHUYECKHE PEILICHUS




IIK-5: Cnioco0eH MCno/1b30BaTh NPABUJIA TEXHUKH 0€30I1aCHOCTH, IPOU3BOACTBEHHOI CAHUTAPUH, NI0KAPHOI 0€3011aCHOCTH
U HOPMBbI OXPaHbI TPYAA, U3MEPATh U OLEHUBATHL NapaMeTPhbl NPOU3BOACTBEHHOI0 MUKPOK/JIUMATA, YPOBHS 3aNbLICHHOCTH
M 3ara30BaHHOCTH, IIIyMa, H BHOPAIIMH, 0CBELICHHOCTH pado4ynx MecT

Baagern:

IIK-5-B1 npaBuiamu oBeeHHS TPU HAPYIIEHUSIX TEXHOIOTHUECKOTO Tpolecca

IK-3: Cnocoben OCYIIECTBJIATH TEeXHOJIOTHYeCKH I npouecc B COOTBETCTBUH € PENVIAMEHTOM M UCIOJbB30BATh CUCTEMbI
ABTOMATHU3MPOBAHHOTO YIIPABJCHHUSA NMPOU3BOACTBCHHBIM MPOLECCOM

Baanernb:

[1K-3-B1 HaBBIKK PCUICHUA MMPAKTUYCCKUX 3a1a4 Ha OCHOBC 3HAHHUH CBOMCTB XMMHUYECKUX OJIEMCHTOB, COCJIMHEHUH 1 MaTepuaioB
Ha UX OCHOBC IJIg PCUHICHUA 3a1a9 HpO(i)eCCPIOHaJ'ILHOﬁ JCATCIIbHOCTHU

TIK-3-B2 meTonaMu OLIEHKH TEXHOJIOTHEH MpoIlecca ¢ yUeTOM MCIIOIb30BaHMUS CPEACTB U3MEPEHUS

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatrypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI U pecypcsbl padoTsl

Pasnen 1. 3nayenue
TBEPJbIX TOPIOYUX
HCKONAeMbIX H I
HAPO/JHOIO0 X035iCcTBA.
TpeGoBanue K yroabHoii
HINXTe, MOCTYNAKIIel Ha
KOKCOBaHHe C HeJTbI0
NnoJy4eHus
BBICOKOKAYECTBEHHOTO
KOKcAa.

1.1 3Ha4YeHue TBEPbIX TOPIOYNX 6 2
HCKOIIAEMBIX U JUIS 2102
HapOJHOI0 X03siCcTBa.
TpeboBaHue K YroJbHOH
LINXTE, MOCTYMAroIeH Ha
KOKCOBaHHE C LIENbI0
MOJTy4IEHUs
BBICOKOKQUECTBEHHOT O
Kokca. /Jlex/

Paznea 2. Ilpuem n
CKJIaIMpPOBaHMe yrJleid.
Oo6opynoBaHue s
Pa3rpy3Ku U nIpueMa yrieii.
Tunbl ckJIag0B.
Ycpennenne yrueii,
NOCTYNAIOIINX HA
KOKCOBaHHe.
XapakTepucTuka
KOKCYIOIIUXCH YIJIeid.

2.1 IIpuem u cknagupoBanue 6 2
yrieir. O6opynoBaHue I 2102
pasrpys3Ku U puema yrieu.
Tunsl cknangoB. YcpegHeHue
yIJIeH, NOCTYyNaouX Ha
KOKCOBaHHE.
XapakTepucTHKa
KOKcyromuxcs yriei. /JIex/




2.2

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas: IIpuem u
CKJIaIUPOBAHUE YIIICH.
O6opynoBanue s
pasrpy3Ku U Ipuema yriei.
Tunsl cknanoB. YcpeaHenue
yIIeH, DOCTYNAaoIuUX Ha
KOKCOBaHHE.
XapaxTepucTuka
KOKCyromuxcs yraei. /Cp/

10

2.2
31032

Pa3nen 3. MeToabl
o0oramienusi yrjei .
Du3nKo-XUMHYECKHE
OCHOBBI 000TraleHUs
yrieii . ' paBuTAanMOHHBIE
METObI 000TraneHns!

3.1

Mertonbl oOoraieHus yrieH.
DU3NKO-XUMUYECKUE OCHOBBI
oOorareHus yriei.
I'paBUTAIIIOHHBIC METOIBI
oboramenwus /JIek/

J12.1J12.2
2102

32

Mertomb! oborameHus

yriel . @U3UKO-XUMHUYECKHE
OCHOBBI 00OTAILlEHUs yrIIeH .
I'paBUTAIIIOHHEIE METOIBI
oboramenus /T1p/

2.2
01092

33

CamocTosTenbHOE H3YICHUE
yueOHoro Marepuana B LMS
Canvas: Meroas!
oboramenus yriei. Pusuxo-
XUMHYECKUE OCHOBBI
oboraiieHus yrieu.
I'paBUTAIIIOHHEIE METOIBI
oboramenus /Cp/

2.2
3132

Pa3nen 4. Texnosaorus
¢aoranun. OcHOBHBIE
TEXHOJIOTHYeCKHEe
napaMeTpsbl , BAMSIONINE HA
nokaszartesu gJorauuu.
IIpoaykTel 0o6oramenns, ux
Ka4eCTBEeHHAN
XapaKTepUCTHKA.

4.1

TexHonorus GproTanuu.
OCHOBHBIE TEXHOJIOTHUECKHE
TapaMeTphl, BIUSIONIIE Ha
HoKazaTenu (GIoTanu.
ITpomykThl OOOTALIEHHS, UX
Ka4eCTBEHHAs
xapaxrepuctuka. /JIex/

J12.1J12.2
31032

4.2

BnusHue rpynnosoro
XUMHYECKOTO COCTaBa
peareHTOB coOupareneii Ha
TOKa3aTenu (GIoTalun
yraei /TIp/

31032

43

Bnusgnue cragun
Metamopu3Ma yriiei Ha
nokazarenu ¢urotaruu /TIp/

31032

44

TexHOMOTHS (IIOTAITUH.
OCHOBHBIE TEXHOJIOTHYECKHE
napaMeTphl , BIUSIOLINE HA
MoKazaTenn (IIOTaluH.
[IpoxykTel 0boTameHus, ux
Ka4yeCTBCHHAs
xapakTepucrtuka. /TIp/

2.2
321092




4.5

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas: TexHomorus
¢poraruu. OuznKo-
XUMUYECKHE OCHOBBI
nporecca (oTarum

yraeit. /Cp/

10

2.2
31032

Pazgen S. IlpuHnunsl
COCTaBJIEHHsI IIHXT,
MOCTYNAOIINX HA
KOKCOBaHMHeE .
TexHoJI0THYECKHE CXeMbI
MOATOTOBKY IMXTHI Nepes
kokcoBaHueM. Cxembl JIK u
A

5.1

[TpuHIMIIBI cOCTaBICHUS
LIAXT, MOCTYMAONINX HA
KOKCOBaHHUE .
TexHoMOTHYECKHE CXEMBI
MOJITOTOBKY IIUXTHI TIEpENT
kokcoBanueM. Cxemsl JIK u
JUI /JTex/

2.2
3132

5.2

Pacuer nokazareneit
TEeXHUYECKOTO aHAJIN3a
YrOJIbHOMU LIMXTHI B
3aBHCHMOCTH OT TIPOIICHTA
y4JacTHs
MIMXTOKOMITIOHEHTOB /I1Ip/

2.2
01092

53

Pacuer nnacromerpuyeckux
MapaMeTpoOB YTOIBEHOH
IIMXTHI B 3aBUCUMOCTH OT
MPOLEHTA Y4acTHsI
HIMXTOKOMITOHEHTOB /T1p/

31032

54

CamocTosITeNTbHOE U3yUeHUE
y4aebHoro Matepuana B LMS
Canvas: TpeboBaHus k
YTOJIBHOM LIUXTE,
MOCTYTIAKOIIEH Ha
kokcoBanue /Cp/

10

2.2
21092

Pa3nen 6. CnenmnajbHbIE
METOAbI MOATOTOBKH
IIUXTHI, WX MPEeuMyIecTBa
" HEAOCTATKMU.

6.1

CrenuanbHble METOIBI
[IOATOTOBKH IIMXTHI, UX
NPEUMYIIECTBA U
HemocTaTku. /Jlex/

2.2
3132

6.2

CrernpanbHbIE METOIBI
[MOATOTOBKH IIMXTHI, MX
MPEUMYIIECTBA U
Henoctatku. /TIp/

2.2
2192

Paznea 7. /IpoGsienne u
ycpeaHeHHe Yruleil Ha
KOKCOXHMMYECKHX 3aB0JaX.
O6opynoBaHue u
TeXHOJIOTHS IPOOIeHUst
yriei.

7.1

JlpobneHue u ycpemHeHHe
yriied Ha KOKCOXUMHYECKUX
3aBogax. ObopynoBaHue u
TEXHOJIOTHsI APOOIEeHUS
yrueit. /Jlex/

2.2
31032




7.2

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas: TexHomorus
HOJArOTOBKU YTOJIbHOU
LIMXTHI I KOKCOBAHUS
JaCTHYHO OPUKETUPYEMBIX
mwmxT. [lokazarenu paGoThI.
IIpeumyecrsa u
HEIOCTAaTKH

texHonorun. /Cp/

2.2
31032

Paznea 8. losupoBanue u
cMelIeHue YIlei.

8.1

Jo3upoBaHue u cMelieHue
yrueit. /Jlex/

2.2
31032

8.2

CaMocCTOsITeIbHOE H3YYCHUE
y4aeO6HOTO MaTepuana B LMS
Canvas: /Cp/

J2.2
2102

Pa3gen 9. U3oupartesibHoe
H3MeJIbYeHHe ¢
HCI0JIL30BaHHEM
MHEeBMOCeNapauuu yrijeu.

9.1

N3bupatensHoe
U3MEJIBUCHUE C
HCTIONTE30BAaHUEM
ITHEBMOCETIapauu
yrueit. /Jlex/

2.2
31032

92

CaMocTosITeNnbHOE N3YYeHHE
ydebHoro Matepuana B LMS
Canvas: U36upatensHoe
W3MEbYEHUE YTIIEeH.
TexHonorn4eckne cxemsl 1
HCIIONB3yeMOe
obopynosanue. /Cp/

2.2
21022

Paznen 10. Tepmuueckas
MOATOTOBKA YIJIei.
O6opynoBaHnue,
TEXHOJIOTHYECKHE CXeMbI

10.1

Tepmuyeckast mOArOTOBKa
yrieit. O6opynoBaHue,
TEXHOJIOTHYECKUE

cxemsl /JIex/

2.2
31032

10.2

CamocTosTeIbHOEe U3YICHUE
yueOHoro Marepuana B LMS
Canvas: Tepmuueckas
MTOATOTOBKA yIJIeH 1epes
KOKCOBAHHUEM.
TeXHOIOTMYECKHE CXEMBI,
obopymnosanue. /Cp/

2.2
3132

Paznea 11. TpamGoBanue u
KOKCOBaHHE YaCTHYHO
OpHUKeTHpPYeMBIX YIJIei H
IIHUXT.

TpamboBaHue u KOKCOBaHHE
YaCTUYHO OPUKETUPYEMBIX
yriei u muxt /JIex/

2.2
3132

11.2

CamocTosITeNnbHOE N3yYeHHEe
ydebHoro Matepuana B LMS
Canvas: TpamboBanue u
KOKCOBaHHUE YaCTHYHO
OpHKeTUpYEMBIX yriei u
mwmxt. /Cp/

2.2
21092




Pa3nen 12. Iloka3areau
KaYyecTBa MIMXThI H KOKCA
NPHU UCNOJIb30BAHUM
cnenuaJbHbIX METO10B
MOATOTOBKH LIMXThI Mepes
KOKCOBaHHEM.

12.1

IToka3areny KayecTBa MIMXThI
M KOKCa MPH UCIIOJIb30BAHUI
CIIELUANIBHBIX METOIOB
MOATOTOBKH IIMXTHI TIEPE
KokcoBauueM /JIex/

2.2
2102

12.2

CaMOCTOSTENBHOE U3YUEHHE
yde6HOro Matepuana 8 LMS
Canvas: [Tokazarenn
Ka4qeCTBa IIMXThHI U KOKCaA IIpH
HUCIIOJIb30BAaHUU
CII€MaJIbHbIX METOA0B
MOATOTOBKHU LINXTHI MEPE
KokcoBaHueM. /Cp/

2.2
21092

Pasnen 13. Texuuko-
IKOHOMHYECKAS
3((peKTHBHOCTH HOBBIX
NnepcrneKTUBHBIX METO/10B
MOATOTOBKH YTOJIbHOM
IUXTHI Mepen
KOKcoBaHHeM B Poccunm u 3a

pyoexom

13.1

TexXHUKO-DKOHOMUYECKAst

3¢ (GEeKTHBHOCTD HOBBIX
MEPCIIEKTUBHBIX METOJIOB
HOJrOTOBKU YTOJIbHOU
UIAXTHI TIEPe/i KOKCOBAHHEM B
Poccun u 3a pybesxom. /JIex/

2.2
31032

13.2

/Dx3amen/

2102

5. ®OHJ OHEHOYHbIX MATEPUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

BapuanT 3auernoro 3ananus (I1K-1.4,3-1,Y-1;11K-3.3)

1.OcHOBHEBIE TPeOOBAaHUS K YTOIBHON IIMXTE, MOCTYNAIOIICH Ha KOKCOBAaHIE, 00ECIICUNBAIOIINE MOTydeHIE KOKCa BEICOKOTO
KayecTna.

2.000pynoBaHHe [UIs IPHEMa YIiieil Ha KOKCOXUMHUYIECKOE ITPOU3BOJICTRO. . .

3. IIpenemnst konebaHMs BIAKHOCTH MIMXTHI IOCTYNAroNIei Ha KOKCOBaHHUE, %o

4.307BHOCTH MIMXTHI, 00ECTIeUNBaIONIAs OTYUYEeHHE KOKCA YIOBIETBOPSIONMIETO JOMEHHOE IPOU3BOACTBO, %0

5.30/1bHOCTB KOKCa, YIOBIETBOPSIOLIAs JOMEHHOE IPOU3BOICTBO, %

6.ITpenensl KoebaHus BeIXOa JeTydux BemecTs (Vdaf) B mmxTe Ayt momydeHus KOKca BRICOKOH MPOYHOCTH, %
7.Coneprxanue o01eit ceprl B Kokce (%) monydernoro u3 yriei Kyz6acca u [Tedopckoro Oacceitna.

8.Ilpexnens! koaebaHus COAEPIKaHUSI CyMMBI OTOIIAIONINX KOMIIOHEHTOB B IIHXTe (%), 00ecreynBaroei moaydeHne Kokca
BBICOKOW IIPOYHOCTH

9.Ilpenensl KonebaHMsI TOMIIUHBI TIACTUIECKOTO CII0ST YTOJIbHOM muxThI (Y, MM), 00ec

[EYUBAIOILEH [TOJy4eHHE KOKCA BBICOKOW IPOYHOCTH

10.Coneprxkanue crekaromei ocHOBBI B yroibHOM mmxTte («IK»+ « JXK»), obecnieunBaroniee noiydeHrue KOKca BHICOKOT0 KayecTBa
11.IIpenensl KoneOaHus MPOYHOCTH METAIUTYPTUIECKOT0 KOKCa Mo mokaszareinto M25(%), yIOBIETBOPSIONINX JOMEHHOES
TPOU3BOJICTBO.

12.IIpenensl kone6aHUs MPOUYHOCTH METALTyprUUecKoro Kokca 1o mnokaszatento M10 (%), yIoBIeTBOPSIOIUX JOMEHHOE
IIPOM3BOJCTBO.

13.IIpemernsr KoaeOaHUS MPOYHOCTH METAILTYPTrHUecKoro Kokca 1mo mokasateno CSR (%), ynoBIeTBOPSIOMNX JOMEHHOE
HPOU3BOJICTBO.

14.IIpenensl kosebaHus MPOYHOCTH METAILTYPrUYeckoro kokca mo nokasatento CRI (%), yaoBIeTBOPSIOMUX JOMEHHOE
TIPOU3BOJICTBO.

15.Kaxkoif nerporpagudeckiii MUKpOKOMIIOHEHT B OCHOBHOM OITPEAEIISACT CIIEKaeMOCTh yIiei?

16.Kaxkas texnonoruueckas cxema YIIL mo3Bosser noiayyaTb KOKC MOBBIIIEHHOTO KaUeCTBa MPH MOBBILIEHHOM COAEPKaHUU B
IIAXTE Ta30BBIX U CIA00CHIEKAOINXCS YIIIeH?

17.B xakoit TexHoornueckoi cxeme YIII[ HeoOX0IMMO HCIIONB30BATh OMEPALIMIO CMEIIMBAHMS IITHXTHI?

18.B kaxoii Texaonorudeckoii cxeme YIIL He0OX01MMO HCIIOIB30BATh ISl KIIAaCCH(UKAIIUH TPOXOTA € IIEKTPOOOOTrpeBoM?
19.B kaxoii TexHonornveckoi cxeme YIIII He0OX0IUMO HCITOIB30BATh IS KiIaCCH(DUKAITUK

OTACIUTEIHN C «KUILIIIAM CII0eM?»

Bomnpocs! k 3x3aMeny

1.Ha3HaveHne yriernoaroToBUTENRHOTO Iiexa. TpeOoBaHMS K yroJbHOM MINXTE, ITOCTYIAIOMIEH Ha KOKCOBaHHE.

2.IIpuém yrieit Ha Kokcoxummudeckoe npeanpustue. OdopynoBanue yrienpuéma u ux xapakrepuctuka. [Ipuanum paborsr YIILI
3.Texnonoruyeckue cxembl YIIL, «AK» u «I». X npenmyiiecTBa U HEIOCTATKH

4.KauecTBeHHbIE [TOKA3aTENN KOHLIEHTPATOB YIJIEH, IOCTYNAIOIUX Ha KOKCOBAHUE.

5.Metozns! oboramenns. [IprHINIBI TpaBUTAINOHHOTO oOorameHus yrired. CKopocTh IageHus 9acTUII B BOJE.

6.00oramieHue yriei B oTcagouHbix MamuHax. [Tokazatenu oboramenus yriaeit. Hegoctatku merona.

7.06o0rarenune yriei B TSOKENBIX cpenax. YTsokenutend. TpeboBaHus K cycneH3usaM. [lokaszaTenu oOorameHus yriei B TSHKETBIX
cpenax.

8.@rnotarus. TexHomorus ¢uorarmyu. PU3NKO-XUMHYIECKHE OCHOBBI IIponecca (paoTanuu yriei.

9.PearenTs! cobuparenu 1 Gpuotauu yriei. 1x HazHauenne. TpeOoBaHUs K peareHTaM cOOUpPaTEIIsiM.

10.PeareHTHI BCIGHUBATENH, HCIOIB3yeMbIe TIPH (utoTanuy yriei. Mx HasHaueHne 1 3h(HeKTHBHOCTD IEHCTBHS B 3aBUCHMOCTH OT
MOJIEKYJIIPHOTO CTPOCHUSL.

11.Pearents! akTuBaTOpHhl. MIX XapakrepucTuka. MexaHu3M AeHCTBUS.

12.IpoGiienue yrist Ha KOKCOXUMUYECKOM Ipennpusitii. O6opynoBaHue, nX XxapakTepucTiuka. Hasnauenue onepannu ApoGiieHuUs
yIJIeH, NOCTYIAOIUX Ha KOKCOBAaHUE.

13.lo3upoBaHNEe KOMIIOHEHTOB B IIIHUXTY, IOCTYNAIOIUX HA KOKcoBaHKe. [Ipumensemoe obopynoBanue. Hasznauenune onepannu
JO3UPOBAHMUS.

14.«ITomom» muXThl. BiusHue «11oMona» OTIENbHBIX TEXHOJIOIMYECKUX MAapOK YIiel Ha KadyecTBO KOKCa U IPOYKTOB
KOKCOBaHUSI.

15.Cxnanst yrineif. OTKpBITBIE M 3aKPBIThIE YIIIH, HX MIPEUMYyIIecTBa U HepocTaTku. O60pynoBaHUE CKIIAIO0B.

16.CmemnBaHue KOMIIOHCHTOB YIJIeH, MOCTYNAIOMNX Ha KOKcoBaHHue. OCHOBHOE 000PYJOBaHHE U X XapaKTEePUCTHKA.
17.136uparenpHOE M3MeNbUeHHe yriled. TeXHOIornIecKie CXeMBI M HCTIoNb3yeMoe obopynoBanue. [IpenMyIecTBa 1 HEOCTaTKN
M30MPaTETHHOI0 H3MENBUCHHUS 110 MeToay «CoBaKoy.

18.TexHOMOrHs MOATOTOBKH YrOIbHOM MIUXTHI C HCIOIb30BAHUEM OTIEIHUTENEH ¢ «KUMAIUM» cinoeM. [Ipenmymectsa
TEXHOJIOTHYECKOH cxeMBbl. [lokazaTenn paboThL, amapaTtsl M UX XapaKTepHUCTHKA.

19.TexHOIOTHS TTOATOTOBKH YrOJBHOM MIMXTHI U KOKCOBAHHS YaCTHYHO OPUKETHPYeMBIX muXT. [loka3arenu paboTsI.
[IpenmMymiecTBa 1 HEAOCTATKU TEXHOJIOTHUH.

20.Cs3yrommue st 6pukerupoBaHus yrieil. TpeboBaHus k cBa3yromuM MatepuanaM. Kiaccudukanust CBSI3yOIIHX.
21.TexHOIOTHS TTOATOTOBKH IIUXTHI C UCIIOJIb30BaHNEM TpaMOoBaHust. O6opynoBanue, mokaszarenu padotst KXII ¢
UCTIONIB30BaHUEM TEXHOJIOTUH KOKCOBAHMUS TPaMOOBAaHHBIX ITHXT.

22.Tepmudeckast HOATOTOBKA yriel mepes KokcoBaHHeM. TexHomoruueckue cxemsl, o0opynoBanue. IlokasaTeny MUXThI H KOKca
IIPY UCIIOJIb30BAHUU CXEMbI TEPMUUECKON TOATOTOBKH LIIUXTHI.




23.TexHOMOTHs 3arPy3KH YrOJIBHOM MIMXTHI B KOKCOBBIE KaMephl PH TEPMOIIOATOTOBKE HMIUXTHI.

24 TTapameTpbl KaYeCTBEHHBIX MOKa3aTeleH IUXTHI, MOCTYIMAKIIEH Ha KOKCOBaHUE, 00ECIIEYNBAIOIINX BHICOKOE KAYECTBO KOKCA.
25.MeTtozpl OLIEHKH KaueCTBEHHBIX MTOKa3aTeNlel YroIbHBIX KOHIIEHTPATOB U IIMXTHI, OCTYMAIOLIEH Ha KOKCOBaHHE.

26.Texanka 6€30MaCHOCTH B YIUICHOATOTOBUTENBHBIX 11€XaX KOKCOXUMHUYECKOTO MPOU3BOJICTRA.

27 Ilerporpaduyeckuii cCOCTaB yriei u BIUSHHUE er0 Ha KaYeCTBEHHbIE NIOKa3aTeNll KOKca.

28.0OCHOBBI TEOPUH IIMXTOBKH YIJIEH JUIsl TOJy4EHHsI KOKCa BBICOKOTO KauecTBa.

29.BnusiHue BIaXHOCTH IIMXTHI HAa MPOU3BOUTENILHOCTh KOKCOBBIX TI€Ueii M KaueCTBO KOKCa.

30.Bnusinue BBIXO/a JETYyIUX BEHIECTB U 30JbHOCTH NIMXTHI HA KA4eCTBO KOKCa.

5.2. Ilepeuens paGoT, BHINOJIHAEMBIX 110 JUCHUIIHHE (MOayTio, pakTuke, HUP) - 3cce, pedepaTpl, npakTHYecKne U
pacueTHO-rpaduUYecKrue padoThl, KYPCOBbI€ PA0OTHI, MPOEKThI U JP.

Temsl pedpeparos(ITK-1.4,3-1,Y-1;11K-3.3;I1K-3.5,V-1)
TpeOoBaHMS K YrONBHOH IMUXTE, MOCTYIAIOIMEH HAa KOKCOBaHHUE.
O6oramienue yrieit B otcagounbix Mammaax. [lokasarenn oboramenus yrneid. Hemoctatku merona.
Onoranus. Texnonorus duoranuu. OU3UKO-XUMHYECKUE OCHOBBHI TIpoIiecca (IOTAlMU YTIIeH.
PearenTsI- cobmparenn ans ¢urotarmu yriaed. Mx HazHaueHue. TpeOoBaHUS K pearcHTaM COOHMpaTeIsiM.
. PeareHTHI-BCIICHNBATENH, UCTIONB3YeMBble TIpH (uioTamuy yriaed. Mx HazHadeHHe U 3P PEeKTHBHOCTD NEHCTBUS B
3aBUCUMOCTH OT MOJIEKYJISIPHOTO CTPOEHHSL.
6. Jpobrnenue yris Ha KOKCOXUMHUYECKoM npeanpusatur. ObopynoBaHue, ux xapakrepuctuka. Haznauenue onepanuu
JpOOJICHNS YTIIeH, TOCTYIAIOINX Ha KOKCOBAaHME.
7.«Ilomom» muUXThl. BiusHue «110M0J1a» OTAEIbHBIX TEXHONOIMYECKUX MAPOK YIVIEH Ha Ka4eCTBO KOKCA U MIPOJYKTOB
KOKCOBaHHUSI.
8. M3bupaTenpHoe H3MeNmbueHNE yriel. TeXHOIOrnIecKe CXeMBl i UCIToib3yeMoe obopynoBanue. [IpenmymiecTsa u
HEJOCTATK! N30MPATETHFHOTO M3MEIbYCHHS
9. Ceszyrouue a5t OpukeTupoBaHus yrield. TpeOoBaHHs K CBA3YIOUIMM MatepuanaM. Knaccudukarus cBI3yromux.
10. TexHONOTHS MOATOTOBKH IIUXTHI C HCIONIB30BaHUEM TpaMOoBaHusi. O0opynoBaHue, mokaszatenu padotsr KXII ¢
HCTIONI30BaHNEM TEXHOJIOTMH KOKCOBAHMUS TPaMOOBAaHHBIX IITHXT.
11.TepMmudeckast IOATOTOBKA YIIIeH mmepes KOKCoBaHUEM. TeXHOIOTHUECKHE CXeMbl, 000opynoBanue. [lokazaTeny MMXTH 1
KOKCa MPH UCTIONb30BAaHUH CXEMbI TEPMUYECKOM MOATOTOBKY IIUXTHI.
12.ITapamMeTpsI KaueCTBEHHBIX TIOKa3aTelIeH X THI, MOCTYIAIONel Ha KOKCOBaHHE, 00ECIICYMBAIOIINX BRICOKOE KaYeCTBO
KOKca.
13.MeTob!I OLIEHKH KaYeCTBEHHBIX MIOKA3aTeNei yroNbHBIX KOHIIEHTPATOB U IIUXTHI, IOCTYMAIOIIEH Ha KOKCOBaHHE.
14.Ilerporpadudeckuii cocTaB yriei u BIUSHUE €ro Ha KaYeCTBEHHBIC ITOKA3aTEIH KOKCa.
15. BiusiHue BBIXO/1a JIETYUUX BEIECTB U 30JIbHOCTHU IIUXThI HA KAYECTBO KOKCA.

NI

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

Ox3ameHanmonnblid omner Ne 0(TTK-1.4,3-1,V-1;11K-3.3)

L. HasHaveHne yrienoAroToBUTENBHOrO mexa. TpeOoBaHMs K YrONBHOHN IIUXTE, MOCTYMAIOIICH HAa KOKCOBAHHUE.
2. O6oramnieHue yriieit B TOKEMBIX cpefax. YTsokenutenu. TpeOoBaHus K cycrieH3usM. [lokazaTenu oOoramieHus yriiei B
TSDKEIBIX cpenax.

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHHMILUINHBI (MoayJs, npaktuku. HAP)

Y4eOHBIM ITaHOM IIPEAIONaraeTcs POBECHUE 3aUeTa 3K3aMeHa U KypCcoBO paboTHI B 5 cemecTpe,B kKauecTBe (hopMbl
IIPOMEXYTOUHOM aTTEeCTalUU 110 JUCLUILINHE.

OK3aMeH MPOBOAUTCA B ayANTOPUH MO OUIleTaM

DK3aMeH IPOBOIATCS 10 OMIIeTaM, MOANNCAHHBIM COCTaBUTENIEM OMIIETOB M YTBEP KICHHBIM 3aBEIYIONINM Kadenpoii nimm
TECTOBBIM 3a/1aHUSIM, YTBEPKACHHBIM B YCTAHOBIEHHOM MOPSKE.

ITenarorndyeckoMy pabOTHHKY NMPENOCTABIAETCS MIPABO 331aBaTh CTYAEHTaM JOMOIHUTENbHbBIE BOIPOCHL.

Kpurepun orieHKH (B COOTBETCTBHH C (POPMUPYSMBIMI KOMITETEHIMSIMHU W IUTAHUPYEMBIMH Pe3yiIbTaTaMH 00ydeHUS):

— Ha OLIEHKY «OTIMYHO» — CTYAECHT JOJIKEH MI0KAa3aTh BEICOKUM yPOBEHb 3HAHUH HE TOJIBKO HA YPOBHE BOCIIPOU3BEACHUS U
00bACHEeHHs HH(DOPMAIIH, HO U UHTENJIEKTyalIbHbIe HaBBIKU PELIeHHs IPoOIeM U 3a1a4, HaXOXKACHHS YHUKAIbHBIX OTBETOB K
npo6iiemMaM, OLEHKU U BBIHECEHUS] KDUTUUECKUX CY)KICHHH;

— Ha OIICHKY «XOPOIIIO» — CTYJICHT JOJDKEH ITOKa3aTh 3HAHWS HE TOJIIBKO Ha YPOBHE BOCIIPON3BEICHNS W O0BACHEHHS HH(POPMAIIHH,
HO ¥ UHTEIUIEKTYaIbHbIC HABBIKH PEIICHUS IPOOIEM U 3a/1a4, HaXOXKICHNS YHUKAIBHBIX OTBETOB K MpobiieMawm;

— Ha OLICHKY «YIOBJIETBOPHTEIBHO» — CTYJCHT JI0JDKEH MOKa3aTh 3HAHUs Ha YPOBHE BOCIIPOM3BE/ICHUS M OOBSICHEHHS
nH(pOpMAaIIH, HHTEIUICKTyaIbHbIe HABBIKN PEIICHHS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HEYIOBJICTBOPUTEIBHO» — CTYJICHT HE MOXET [T0KA3aTh 3HAHNS HAa YPOBHE BOCIIPOU3BEICHUS U OOBSICHCHNS
uH(popMaIUK, He MOXKET I0Ka3aTh UHTENIEKTyalIbHbIe HABBIKU PELIeHHs IPOCTHIX 3a1au.

ITpu sBKe Ha SK3aMeH oOydJaromuecs: 00s3aHBI IMETh ITPH ceOe 3a4eTHYIO KHIDKKY, a B HEOOXOIMMBIX CITydasx, ONpeNesieMbIX
KadeapaMH, U BBIIOIHEHHBIE PAOOTHL.

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pekomenayemas JiuTepaTypa




6.1.2. lono/THUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTECIIN 3armaBue bubnuoreka I/ISZ[EITCJ'IBCTBO, rong, 3JI. aapecC

JI2.1 |ManossH A K. TexHonorus nepepadboOTKH M. Xumus KomnocC, 2004,
MPUPOTHBIX SHEPTOHOCHTEIICH.
: YueOHHK A1 By30B

JI2.2 | Tlog obui. pexn. JIL.H. CripaBO4YHUK KOKCOXHMHKA. XapokoB: U3a-uit nom "Umxkex" , 2010,
Bopucoga, FO.I" ToM 1. Yrim mist KOKCOBaHUS.
[MamoBasna Oo6orarnieHue yrieu.
INoxaroroska yrinei k
KOKCOBAHUIO

6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»

D1 |Poccuiickas Hay4dHas IMEKTPOHHAST OUIOIIHOTEKA www.elibrary.ru

72 |H® HUTY" MUCuC" www.cyberleninka.ru

6.3 IlepeueHb MPOrpaMMHOro odecne4eHust

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

U.1 |- Odunmansrsni caiit HoBorpounikoro ¢gumana HUTY "MUCuC" http://nf.misis.ru/

.2 |- Dnexrponnas 6ubmmoreka HUTY "MHCuC" http://elibrary.misis.ru

N.3 |- YHuBepcuTeTckas oubimoreka omaiid http://bibliclub.ru

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA

Mertoaundeckue PEKOMCHAAIINHU 110 U3YYCHHIO KypCa

JlaHHBIN Kypc pacCYMTaH Ha OIWH CEMECTp, IPe/IoIaracT ayJuTOpHy0 paboTy (B KonudecTBe 34 gacoB JeKIuid, 17 gacoB
MPAKTUYECKUX 3aHATHH U 17 4acoB 1a00OpaTOPHBIX 3aHATHIN), a TaKkKe 76 4aCOB CAaMOCTOSTENBbHON PaOOTHI.

B nponecce u3ydeHns Kypca U3y4atoTcsl TaKHEe BOIIPOCHI, KaK TPEOOBAaHUS K YrOJIbHON MINXTE, IPUEM U CKJIaJIUPOBAaHHE yIicH,
CBIpbeBast 0a3a KOKCOBaHMS, METOBI 0OOTameHNs, (PH3UKO-XHUMIYECKNE OCHOBHI (DIIOTANH yrileH, TEXHOJIOTHIECKHE CXEMBI
HNOATOTOBKH IITUXTHI epe KOKCOBAHUEM, TepMUYECcKast HOATOTOBKA yriel, TEXHUKO-9KOHOMHYeCKas 3((EKTHUBHOCTh
HEPCIIEKTUBHBIX METOI0B MOATOTOBKHU YrOJNBHOM HIMXTHI Iepesl KOKcoBaHHeM B Poccun u 3a pyOeskoM.

ITo okoHYaHWM U3YyYCHHUS Kypca HEOOXOAMMO CAATh 3K3aMeH (B YCTHOH (opme). JlomyckoM Kk crade sK3aMeHa SIBIISCTCS
BBITIOJTHEHHAS U 3aYTEHHAS JIOMAITHSAS KOHTPOJIbHAs paboTa, cojepikaHne KOTOpOH MOXKHO MOIYYUTh Ha Kadeape y HHKeHepa, y
npenojaBartesns Ha 3aHATHH, Wiu Ha caiite HO HUTY «MUCuC».




