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3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

MOJIyYeHUE CTYACHTaMU 3HAHUN O METO/aX M CYIIHOCTH MPOILIECCOB MOTyYEHUS
CHUHTE3-Ta3a U BapHaHTAaX €ro MPUMEHEHHs; PU3NKO-XUMHUUYECKUX OCOOEHHOCTAX MOBEICHUS
CBIPHEBBIX MAaTEPUAIOB B TEXHOJOTHYECKHUX YCIOBUSIX, POPMUPOBAHNE PAKTHUECKUX
YMEHHI U HAaBBIKOB HCIIOJIb30BAHMS OCHOBHBIX TEOPETUUECKIX 3aKOHOMEPHOCTEH Mpu
BBITIOJTHEHUH TEXHO-XUMHUYECKUX PacyeToB, JOPMUPOBAHUE CIIOCOOHOCTH IIPOTHO3UPOBAThH
XapakTep, CBOMCTBA M 00JIaCTh IPUMEHEHUS OTy4aeMbIX MPOAYKTOB.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa CoBpeMEeHHBIE METO/IBI MOTYYCHHSI CHHTE3-Ta3a BXOUT B YaCTh
yueOHoro miana GopMupyeMyro ydacTHUKaMu 00pa30BaTelIbHBIX OTHOIICHUN
00pa3zoBaTeNbHON MPOTPAMMBI.

JI1st u3y4YeHHsl TUCIUIUTMHBI HEOOXOTMMBI 3HAHUS (YMCHHUS, BIIAJICHHS ),
c(OPMHPOBAHHBIC B PE3YJIbTATEC U3YUCHUS TUCIMILIHNH/ TPAKTUK:

OO06111ast XUMHAYECKast TEXHOIOT U

CoBpeMeHHbIE (PU3NKO-XMMHUECKHUE METO/IbI NCCIICIOBAHUS M aHAIN3a

duznyeckass XUMHUS TUPOMETALTYPTHYECKUX ITPOIIECCOB

XUMHUYECKasi TEXHOJIOTHS YHEPTOHOCUTENICH B METAJUTYPIUU

3HaHus (YMEHUs, BIIAJICHUS ), TOJYYCHHBIC TPH U3YUYCHUH JAHHOM TUCIIMILTHHBI
OyayT HEOOXOAUMBI [T U3YUCHHUSI TUCIIUTUTHH/TIPAKTHK:

[Tpou3BoACTBEHHAS - TEXHOJIOTHYECKas (IPOU3BOACTBCHHO-TEXHOJIOIHYECKAs)
MIPAKTHKA

[Tpou3BoICTBEHHAS - HAYYHO-UCCIIEI0BaTEIbCcKas paboTa

3 Komnerenuuu o0y4aromerocsi, gopmupyemblie B pe3yJibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yUeHHus

B pe3ynbrare ocBoeHus nucuuIuinebl (Moayis) «CoBpeMEHHbIE METO/bI OTyYEHUS
CHUHTE3-Ta3a» 00y4aroUIuiics 10JKeH 001aaTh CAEAYIOIUMU KOMIETEHIIUAMU:

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

[TIK-2 CrocoOeH BBIIOJIHSATh MMPOU3BOACTBCHHBIC 3a/1a4U I10 BBIITYCKY TOBapHOﬁ MpoAYKIIUU
TOINIMBHO-OHCPICTUYCCKOTI'O KOMIIJICKCA

[1K-2.1 OrneHuBaeT napaMeTpbl U PeKUMbI TEXHOJIOTHYECKUX MTPOLIECCOB,
BHOCHUT IIPEJIOKEHUS 110 UX COBEPIICHCTBOBAHUIO, AHAIIM3UPYET
pe3yabpTaThl IPOU3BOICTBEHHON IEATEIbHOCTH B TOIJIMBHO-
HYHEPreTHYECKOM KOMILIEKCE




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 61,2 akaz. 4acos:

— ayauTopHas — 57 akaj. 4acoB;

— BHeayauTopHas — 4,2 akaJ. 4acoB;

— camocTosTenpHas pabora — 47,1 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa 5 z ®dopma Tekyero
o =
B B aKaJ. yacax 5 Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) == y P Kox
g & © | camocrosTenbHOW |  ycIIeBaeMOCTH H
JIACIMTUTAHBI 3 e = . | xommerenyu
O g g padoThI TIPOMEKYTOYHOM
Tex mal. | mpakT. 'S aTTeCTaluu
3aH. 3aH. | O &
1. Beenenue
CamocrosTenpHOe
n3yveHue
4eOHOU U
1.1 Beenenne. Bomopon, yHa GHOi
CHHTE3-Ta3: MPaKTHIECKOe Y CobecenoBanne
2 1 JIUTEPATYPBHI. IK-2.1
MIPUMEHEHNE U METOBI Dk3aMeH
- IloaroroBka x
TIOJTY4EHUSL.
co0ece0BanmIo,
MIOJTOTOBKA K
9K3aMEeHY
Wroro no pazneny 2 1
2. l'azudukanus yris u Apyroro
TBEPOTO CHIPHSL.
2.1 T'azudukanus yris.
¢ Y CamocTosiTenbHOe
Dr3HUKO-XUMUYECKAsT
CYIIHOCTB TIpoIiecca H3YcHHe
It P ) yueOHOI 1
IIpumepsl MPOMBIIITIEHHBIX .
HAYYHOM
YCTaHOBOK. Pabora Ha
JIATEPaTyphL.
XapaKkTepucTHKa CHHTE3- MPaKTHYECKOM
rasa, MoJy4eHHOTO MPH - Hoaroroska K 3aHATHH
’ i p 8 6 10 MPAKTHYECKOMY ’ TIK-2.1
razuukaniy pa3IuuHOrO SAHSITHIO cobecenoBaHue,
TBEPAOTO CHIPhsl. BapuaHTb ’ JomariHee 3ananue
cobeceI0BaHuIo,
HCIIONIb30BAHMS CHHTE3 Ta3a. DKk3aMeH
BBINOJIHCHHE
IIpomslienHoe
. JIOMAIIIHETO,
MIPUMEHEHUE TEXHOJIOTHI
MOJrOTOBKA K
rasu(uKay TOIJINBA 3a
9K3aMEeHY
pyoexxom
HWroro no pazaeny 8 6 10
3. TexHOJIOTUH NOTY4YEHUs
CHHTE3-Ta3a 13 MPUPOTHOTO rasa.
3.1 Ouuncrka u CaMocTosiTenbHOe Pabora Ha
KOHJIUIMOHUPOBAHUE U3yveHHe MIPaKTHYECKOM
IIPUPOJHOTO rasa 16 8 16 yueOHOH u 3aHATUH, IK-2.1
OKHCTUTENBHBINA THPOIIN3 HayJHOU cobecenoBaHue,
MPUPOJHOTO Taza JIUTEPaTypHL. Jomaminee




(HapI_II/IaJ'II)HOC OKHUCJICHUEC

merana) (POX)
ITapoBast koHBepcHs MeTaHa
(SMR)
VYraekucnoTHast KOHBEpPCHs - [loaroroBka
MPUPOJHOTO Tra3a MPAKTHIECKOMY
Komb6unmnpopanue 3aHSTHIO,
TPaJULUOHHBIX CIIOCOOOB co0eceJ0BaHUIo, sanate
- ABTOTEepMHUUCCKUIT BBITIOJTHEHUE
DK3aMeH
pudopmunr (ATR) JIOMAIITHETO
- Tpoiinoit pudopMuHr 3aaHus,
ANBTepHATHBHBIC ITYTH MOATOTOBKA K
OKHCJICHUS] METaHa B CHHTE3 9K3aMeHY
-ra3
Brinenenue uncroro
BOJIOpPO/JIa U3 MPOIYKTOB
KOHBEPCHH IIPUPOIHOTO ra3a
HWroro no pazaeny 16 16
4. [onmy4yeHue cuHTE3-Ta3a U3
OGromacchl
CamocrosTensHoe
n3ydeHue
yueOHOIl u
Hay4HOU
JIUTEpaTyphl. Pabora Ha
- [TogroToBka K MIPaKTHIECKOM
4.1 IonyueHue cUHTE3-Ta3a
MPAKTHIECKOMY 3aHATHUH,
U3 pa3nu4YHbIX BUJIOB 4 6 [K-2.1
3aHATHIO, cobecemoBanme,
OGuomaccsl
cobecenoBanmio, | JlomamHee 3aganue
BBITIOJTHEHHE DK3aMeH
JIOMAIITHETO
3ajaHusl,
MOJITOTOBKA K
9K3aMEHY
Hroro no pazzpery 4 6
5. IlonmyueHue cuHTE3-Tra3a ¢
3agaHHbIM CO-BOJOPOIHBIM
YHCIIOM
CaMmocrosTensHoe
U3y4yeHue
yueOHOil u
Hay4HOU
JIATEPaTypHL.
patyp Pabora Ha
- [TogroroBka x
MPaKTHYECKOM
5.1 Ilony4yenue cunTe3-TA3a MPaKTHIECKOMY SAHSTIN
¢ 3anannbM CO- 4 6 3aHATHIO, > IK-2.1
cobeceloBaHue,
BOJOPOIHBIM YHCIIOM cobece10BaHHIO,
JomariHee 3ananue
BBIIIOJTHCHHUEC
DK3ameH
JOMAIIHEeTO
3a7aHus,
MOATOTOBKA K
9K3aMEHY
HWroro no pazaeny 4 6
6. [lonyuenue cuHTe3-rasa Ha
MHTErpUPOBAaHHBIX
METAJLTYPTHICCKUX
NPEANPUITHSIX ITOJTHOTO IHKJIIA
6.1 Ilomy4yeHnue cuHTE3-Ta3a CamocrosTensHoe Pabora Ha
Ha UHTETPUPOBAHHBIX 4 8,1 H3yuYCHHE MIPaKTUYECKOM [K-2.1
METAJUTYPTHUECKUX yueOHOIt n 3aHATHUH,




HayJHOU

JIUTEPaTypPhIL.
- IloaroroBka k
MIPaKTHYECKOMY
3aHATHIO, cobeceoBaHue,
MPEANPHUATHUSIX TTOJHOTO
cobecenoBanuio, | JlomaiiHee 3aganue
UKJIa
BBINOJIHEHUE DKk3aMeH
JIOMAIITHETO
3a/1aHMS,
IIOATOTOBKA K
9K3aMEHY
HWroro no pazaeny 4 2 8,1
HWroro 3a cemectp 38 19 47,1 JK3aMeH
Hroro o aucumruinHe 38 19 47,1 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[TpoexTrpoBanre 00Y4YEHUsI CTPOUTCS] HA OCHOBE CIIEAYIOLINX IPUHIUIIOB!

- OGyueHue Ha OCHOBE MHTETPALMU C HAYKOW U IIPOU3BOJICTBOM.

- [IpodeccronanbHO-TBOpPUECKAs HANIPABIEHHOCTH OOY4EHUSI.

- OpUEeHTUPOBAHHOCTH OOYUYEHHS HA JINYHOCTD.

- OpUEHTHPOBAHHOCTH O0YUYEHUS Ha PA3BUTHE OIBITA CAMOOOPA30BATEIHLHOM
JesITeIbHO-CTU OYIYIIETO CIIEIUAUCTA.

Jis JOCTHKEHHS TUTAHUPYEMBIX PE3YJIbTaTOB 00yYSHHS UCTIOIB3YIOTCS Pa3IMUHbIC
00pa3oBaTeNbHbIC TEXHOIOTHH:

1. TpaguumonHsle 00pa3oBaTEeIbHBIC TEXHOIOTUU: JICKLIUH, IPAKTHYECKUE 3aHATHUSI.

2. NadopmMannoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTeNbHbIC TEXHOJIOTUU: JIeKnu u
MPAaKTUYECKOE 3aHATHE B POPME MPE3CHTAINH — MIPEJICTABICHUE PE3YIbTATOB C
WCTIOJIB30BAHUEM CIIEIIMATN3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

3. adopmManimoHHO-pa3BUBAIOIINE TEXHOIOT U, HAIIPABJICHHBIE HAa ()OPMHUPOBAHUE
CUCTEMBbI 3HAaHUH, 3alIOMUHAHUE U CBOOOIHOE omneprupoBanue uMu. [Ipu camocTosiTensHOM
W3y4e-HUU JIUTEPATyphl IPUMEHEHUE COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOIOTUH IS
CaMOCTOSITENILHOTO MOIMOJIHEHUS 3HAaHUH, BKJIIOYAst UCIIOJIb30BAHUE TEXHUYECKUX U
ANEKTPOHHBIX CPEACTB UH(OPMALIUH.

4. JlesTeNbHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOIOTHH, HAIIPaBIIEHHbIC HA
(dbopMupoBaHHe CUCTEMBI TPO(HECCUOHATBHBIX MPAKTUYECKUX YMEHHI Mpu pazdope
KOHKPETHBIX CUTYAaIlHii, OCHOBAaHHBIX Ha MPAKTUYECKUX MPUMEpPax, 00eCIedrBaIOIIIX
BO3MOYXHOCTh Ka4€CTBEHHO BBIMOIHSITH MPO(PECCUOHAIBHYIO I€ATEIbHOCTb.

5. Pa3BuBaromiue npo0ieMHO-OPUEHTUPOBAHHBIE TEXHOJIOTHUH, HAIPABJICHHBIE HA
(dhopMupoBaHHE U Pa3BUTHE MPOOIEMHOTO MBIIIICHHSI, MBICIIUTEIBHON aKTUBHOCTH,
CHOCOOHOCTH BUAETH U (GOPMYITUPOBATH IPOOIIEMBI, BHIOMPATH CLIOCOOBI M CPEACTBA ISl UX
pelIeHus.

6. IHTepaKTUBHbIE TEXHOJOTHH: KOJJIEKTUBHOE 00CYKIEHHE KaKOTr0-JINOO CIIOPHOTO
BOIpoOca, MpoOJIeMBbl, BbIABICHHE MHEHUH B rpynine. M3noxeHnne npobieM 1 UX COBMECTHOE
peleHue.

7. JINUHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTMU 00yUEeHHs, 00ECTIEYMBAIOIIUE B X0JI€
y4eOHOT0 Mpolecca yyeT pa3InyHbIX CIOCOOHOCTEH 00ydaeMblIX, CO3/1aHue HEOOXOAMMBIX
YCIOBUH 7Sl pa3BUTHSI UX MHAWBUIyaTbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTHU
JMYHOCTHU B yueOHOM mnpotiecce. JINUHOCTHO-OPHUEHTUPOBAHHbBIE TEXHOJIIOTUN 00ydYEHUs
peau3yroTcs B pe3ylbTaTe HHIWBUYaTIbHOTO OOIIEHUS TIPEToaaBaTens U CTyIeHTa, IPU
BBITIOTHEHUH IOMAIIHUX 3a/IaHUui, HA KOHCYIbTAIUIX.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

[IpencrapieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHUS MPOMEKYTOYHON aTTeCTAlluN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1. TexHomnorus nepepabOTKU YIriIEBOJIOPOIHBIX ra30B : yueOHuUK 11 By30B / B. C.
ApytioHos, U. A. I'ony6esa, O. JI. Enucees, @. I'. XKardapo. — Mocksa : M31arenscTBo
HOpaiiT, 2022. — 723 c¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-12398-2. —
Texcr : anexTponHHsbIt / Obpa3oBarenbHas wiatdopma KOpaiir [caiiT]. — URL:
https://urait.ru/bcode/495689

2. KombiToB, B. B. I'asu¢dukanus konneHcupoBaHHBIX TOIIUB. Buepa. Ceroans.



https://urait.ru/bcode/495689

3aBTpa... : yuebHoe nocodbue / B. B. KonbIToB. - 2-¢ u31. - MockBa ; Bonorna : Ungpa-
Wmxenepus, 2021. - 624 c. - ISBN 978-5-9729-0678-9. - Tekcr : anexTponHsIif. - URL:
https://znanium.com/catalog/product/1836546 — Pexxum mocTyma: 1o mojamnucKe.

0) JonosHuTebHAS JJUTEpaATypAa:

1. OCHOBBI IPOEKTUPOBAHHUS MTPOLIECCOB MEPEPAOOTKH MPUPOTHBIX SIHEPTOHOCUTEIICH:
Yuebnoe nmocodue / Kpasmnos A.B., Cambopckas M.A., Boned A.B., - 2-¢ u3a. - Tomck:13a-
Bo Tomckoro nonutex. yauepcutera, 2015. - 166 c. / UsnatensctBo « UHDOPA-M»
DnekTpoHHO-0MOIMOoTeuHast cucTemMa. https://znanium.com/read?id=268307

2. O0mas SHEpreTHKa: BOJOPO B SHEPreTHKe : yueOHOoe mocodue /i By30B / P. B.
Paguenko, A. C. Mokpymus, B. B. Tronena ; nog Hayunoit pegakuueit C. E. lexknenna. —
Mocksa : M3natenscTBo FOpaiit, 2022. — 230 c. — (Bsicmee oopazoanue). — ISBN 978-5
-534-07557-1. — Texcr : anexTponHsi // OOpa3zoBarenbHas miaTdopma FOpaiit [caidt]. —
URL: https://urait.ru/bcode/492147

3. Urnarenkos, B. 1. OOmias xuMudeckasi TEXHOJIOTUS: TEOPUs, IPUMEPHI, 334U :
yuebHoe nocobue st By3oB / B. . IrnatenkoB. — 2-e u3a. — MockBa : M31aTenscTBo
HOpaiiTt, 2022. — 195 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-09222-6. —

TexcT : anexTpouHslii / ObpazoBarenbHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/489904

4. Kpeutoa C. A. BBeaenue B aHaIM3 U CUHTE3 XUMHKO-TEXHOJIOTHYECKUX CUCTEM
[Dnek-TpoHHBI pecypc] : yuebnoe nocobue / C. A. Kpbuioa ; MI'TVY. - MaruuToropcek :
MI'TY, 2016. - 1 snexrpos. ont. auck (CD-ROM). - Pexxum moctyna:
https://host.megaprolib.net/MP0109/Download/MObject/1379 . - MakpoOOBEKT.

5. CoBpeMeHHbIE aHATTUTUYECKHE METO/IbI UCCIIEIOBAHUS TBEP/IBIX TOPIOYUX
ucKomnaembIx : yueOHoe nocobue / C. A. Dmmreitn, B. . Munaes, M. M. Hukurtuna [u ap.].
— Mockaga : I'opnas kuawura, 2016. — 108 ¢. — ISBN 978-5-98672-451-5. — Tekcr :
3JIeKTpOHHBIH // JlaHb : anekTpoHHO-Onbnuoreynas cucrema. — URL:
https://e.lanbook.com/book/101755 — Pexxum noctyma: ajisi aBTOpU3. TOJIb30BATEICH.

B) MeToanueckue yKazaHusi:

1. CmupHoB, A. H. IIpon3BoACTBO XUMHUYECKUX MPOAYKTOB : yueOHoe nmocodue. Y. 1/
A. H. Cmupnos, C. A. Kpsuioa, B. U. Ceicoes ; MI'TY. - Marautoropck : MI'TY, 2018. -1
anekTpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2227 - MakpooObekT. - TekcrT :
3JIEKTPOHHBIN. - CBeieHus gocTynHbl Takke Ha CD-ROM.

2.CmupHOB, A. H. TeopeTndyeckre 0OCHOBBI XUMHUKO-T€XHOJIOTHYECKUX MPOLIECCOB :
yuebHoe nocooue / A. H. Cmupnos, C. A. KpsuioBa, B. 1. CeicoeB ; MI'TYV. -

Marnutoropck : MI'TV, 2018. - 1 anektpos. ont. quck (CD-ROM). - 3ari. ¢ Tuty. skpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/2066 - MakpooOBexT. -
Texcr : anexTpoHHbIH. - CBeteHus noctynHel Takxke Ha CD-ROM.

3. KpsutoBa C. A.  IlpousBonctBo meranona / C. A. KposuioBa, J[. M. Anekcees ;
Kpseutosa C. A.,Anekcees [I. . - Marautoropck : MI'TY um. I''1. Hocosa, 2023. - 75 c. - Kaura
n3 xkosutekuu MI'TY um. I'.. HocoBa - Xumus. - URL: https://e.lanbook.com/book/432746 . -
URL.: https://e.lanbook.com/img/cover/book/432746.jpg ..

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:


https://znanium.com/catalog/product/1836546
https://znanium.com/read?id=268307
https://urait.ru/bcode/492147
https://urait.ru/bcode/489904
https://host.megaprolib.net/MP0109/Download/MObject/1379
https://e.lanbook.com/book/101755
https://host.megaprolib.net/MP0109/Download/MObject/2227
https://host.megaprolib.net/MP0109/Download/MObject/2066
https://e.lanbook.com/book/432746
https://e.lanbook.com/img/cover/book/432746.jpg

IIporpammHoe o0ecnieueHune

HanmenoBanue .

10 Ne norosopa Cpoxk neicTBUS TULIEH3UH
7Zip CcBOOOJHO pacIpoCTpaHsIeMoe 0eccpovHO
FAR Manager CcBOOOJHO pacIpoCTpaHsIeMoe 0eccpovHO
bpaysep Mozilla |cBoGomHO pacmpocTpaHsieMoe
Paysep AHO - pactipoctp OeccpouHO
Firefox I10
Bbpay3zep Yandex |cBOOOJHO pacrmpocTpaHsieMoe 0eccpouHo
Linux Calculate |cBoGomgHO pacmpocTpaHsemMoe OeccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

Hazsanwme kypca CchlIIKa
®denepanbHOE rOCYZIapCTBEHHOE O10JPKETHOE URL: http://www.fips.ru/
yUpEKIECHUE «DenepalbHbIN WHCTHUTYT
HarmmonaneHass wHGOPMaIMOHHO-aHATUTHYICCKAS
cucreMa — Poccuiickuit uHmekc Hayunoro|URL: https://elibrary.ru/project risc.asp
uutupoBanus (PYTHIL)
DOnekTpoHHble pecypcbl O6ubanoreku MI'TY um.

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

T'.1. Hocosa

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MOLyJIs1)

MaTepI/IaJII)HO-TCXHI/IquKOG obOecriecycHue JUCIHUIIIIMHBI BKIIIOYACT:

VY4ueOHast ayTUuTOpHS VIS IPOBEICHUS MPAKTHUECKUX 3aHATHIA, 3aHATHI
CEMHHApPCKOI0 TUIA, IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIUI, TEKYIIIETO KOHTPOJIS U
MIPOMEXKYTOUHOM aTTecTanuu Jlocka, yaeOHbIE CTOJIBI, CTYJIbs, MylnbTUMEAUINHBIE CPEICTBA
XpaHeHus, epeaadu 1 NpeAcTaBIeHUs HHPOPMaIUH.

YueOHbIe ayAUTOPUH IS CAMOCTOSITENHHOM paboThl oOydaronuxcs [lepconanpHbie
KomIbioTephl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMaAITMOHHO-00Pa30BATEIHHYIO CPEly YHUBEPCUTETA

[TomerieHus s XpaHEeHUs ¥ MPOPHUIAKTUYECKOT0 00CTyKUBaHUS yueOHOTO
o0opynoBanus Cremiaxu s XpaHeHHsI 000pYyI0BaHUS

Mertonuyeckas nuTeparypa 1 yueOHbIX 3aHATHI

WHCTpyMEHTHI AJ11 peMOHTa U MPO(YUIAKTUIECKOTO 00CTyKUBAaHUS y4eOHOTO
o0opyoBaHUs


http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web

Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

IIpumepsnl pacyeTHBIX 32124

IIpumep CocraBuTh MaTepualbHBII M TEIUIOBOW OalaHC Mporecca MOMydeHUsl BOIOpOIa
KaTaJIMTUIECKON KOHBepcHueil Merana. CocTaB MCXOTHOM Ta30BOM CMECH (MS): CH, - 100,0; H>O - 250,0.
[Motepu TeruioThl coctapistoT 4% oT mpruxona. Temreparypa cMecu Ha Bxoze B peaktop - 380°C, Ha
BeIxoze 800°C.

IIpowecc uer 1o peakuuu:
CH, +H,0=C0O+3H, —206200x1x
Perenue.

Ilo crexuomerpun peakimu, BemectBa CHy 1 HyO pearupyror B 00bemHOM oTHOIIeHNH 1:1. M3
YCIIOBUSI 3a/1aUM CIIETYeT, YTO BOILTHOM rap B3AT ¢ M30BITKOM. [103TOMY pacyer BbIX0/1a IPOYKTOB BEIEM
110 Metany: 00sem CO paer 06beMy CH, (100 M), a o6bem Hy - B 3 pasa Goubiue (300 M%), OGbeM mapa,
He BCTYIHMBILETO B peakiwio 250 - 100 =150 m°. BHeceM 5TH 3HAYeHHs B TaOJL. ¥ ONMPEIEIAM MACChI
ra3000pa3HbIX BEIECTB MPHXOIHOM U PACXOIHON YacTH 110 (hopmyrie:

\Y

m =——M
22,4

Morsipabie Macesl, Kr/kMoib: CHy -16; HYO— 18; CO - 28, Hy — 2.

Taoéanna
MarepuanbHslii OanaHc rporiecca Jis HOoIy4eHuUs: BOAOPOoa
[Tpuxon Pacxon
Crarbs KT M Cratps KT Me
CH, 714 100 CO 125,0 100
H,0 200,9 250 H, 26,8 300
H,O 120,5 150
Hroro 272,3 350 Htoro 2723 550

[To qaHHBIM MaTEepHATTLHOIO OanaHca pacculTaeM TEIIOBO OaaHe.

Tpuxoo mennomvi:




- (hrsnuecKas TemoTa naporasoBoi cmecn Q"
cm H H -
Qp =Veu, Ccn, 't +Vu,0-Ch,0- 1",

IIe Ccyy, ,Cp,0 - CPEAHUE TEILIOEMKOCTH METaHa U BOJBIHOTO I1apa Ipu emmieparype t", k[ / (M 3

K):
Qqcb’” =100-1,965-380 + 250-1,555- 380 = 223000« /{oc
Pacxoo mennomwi:
- TETUIOT, MOIJIOIIEHHAs B PE3YJILTATE  SHIOTEPMUYECKOH peakimu Q ,
IkmombCH - 206200 kJ[x
100/22,4 xmoib - X, x=920536 xJx

- TEIIOTA KOHBEPTUpOBaHHoro raza Q.

¢ CO:
_ 300
¢ H,: Qu, =, 296-800=317143 kb
, 150 ]
¢ H,0: Q=2 -375-800= 20089%bx

Q,, = 629465x]Ik.

=223000- 0,04 =9820x/Ix

- eruroniorepu: Q

nom

Qpawc = Qp + Q; + Qnom = 155982]KI[}K
AQ=Q,,. — Q" =1559821- 223000=133682k/Irc

Takum 06pazom, aedrmt TerutoThl coctaBmi 1336821 kJ[k, TO ecTh HEOOXOAMM JTOTIOTHUTETHHBINA
TIO/IBOJT TETUIOTHI B 30HY PEAKIIUHL.

TTpe IomnoyKiM, 9T0 MOABO TEIUIOTHI OCYILECTBIISIETCS ITyTeM COKHTaHHs! YacTH METaHa IPUPO/IHOTO
raza (98% CH ,u2% N, ) no peaximm:

CH, +20, = CO, + 2H,0 + 890950x/l</kMortb.



Jnst mokperTrst oOpasoBaBiierocsi AeuipTa TEIIOTHl HEOOXOIMMO CHKedb %:LS KMOJIb

15

MCTaHA I = 1,63 KMOT, (34,3 m* ) mpupoHOTO TA3a.

Pe3ynbrarsl pacueToB MpeacTaBiM B BHIE TaOIHITHI (Ta0IL. ).

Taoauua

TernoBoli OataHc mporiecca MOyYeH s BOAOPO/Ia KaTATMTIHYICCKON KOHBEPCHEH MeTaHa

IIpuxon Pacxon
Crarbs M]Ix % Crarbst M]Ix %
1. ODmuueckas | 223,0 14,3 1.Terwtora sHno-Tepmuueckor | 920,5 59,0
TEIUIOTa IapOra3oBOi peakiim Q
cmecu Q"
2. Termora  KOHBEpTU-pOBaHHOTO | 629,5 404
raza Qg
2. Jlomonuu-tenbHbni | 1336,8 85,7 3. Teronorepu 9.8 0,6
TIOIBOJI TEIUIOTHI
Hroro 1559,8 100 Hroro 1559,8 100
[TpumepHBIii TepeueHb BOMPOCOB K SK3aMEHY
1. Bomopon, cuHTe3-ra3: MPaKTUIeCKOe MPUMEHEHNE U METOIBI TIOJTyUSHHUS.

e

~

10.

11.

CriocoObl  MOJYy4YeHUsT CUHTe3-ra3a U3 MPHUPOJHOro rasa: (CyIIHOCTb, KpaTKas
XapaKTepUCTHKA)

[ToaroroBka mpuUpoAHOro rasa Juisi KoHBepcuu. OYHMCTKAa MPUPOIAHOTO ra3za OT CEPHUCTHIX
coeauHenunil. Karannzaropsl.

Cxema ABYXCTYNEHYATOM CEpOOYMCTKU MIPUPOIHOTO rasa.

OKUCIUTENBHBIA THPOJIU3 TPUPOJHOTO Tasza (mapuuanbHoe okucieHue MeraHa) (POX):
XUMHUYecKass  cXeMa, (U3UKO-XMMHUYECKHE OCHOBBI  Ipoliecca.  XapaKTepHCTUKa
KOHBEPTHUPOBAHHOTO ra3a.

[MTapoBas kouBepcus MmetaHa (SMR) ): CyIHOCTh U XUMHYECKasi CXeMa Tpolecca
Karanuzaropsl KOHBEpCHH TPUPOTHOTO Ta3a.

[TapoBasi KOHBepcus MeTaHa (SMR):  pu3uKo-xMMHYECKHE OCHOBHI IIpoIiecca.
XapakTepucTUKa KOHBEPTUPOBAHHOTO Tra3a.

VYTHeKucioTHas KOHBEPCHsI MTPUPOTHOTO Taza: CYIIHOCTh U XUMHUYECKasi cCXeMa IpoIiecca.
VYTIIeKucioTHass KOHBEPCHS MPUPOJHOTO rasa): (pU3MKO-XMMHUYECKHE OCHOBBI IpOLecca.
XapakTepucTHKa KOHBEPTHPOBAHHOTO Ta3a.

[TpuHIMnUanbHAs TEXHOJOTMUYECKasi CXeMa JABYXCTYIEHYAaTOM MapoBO3AYIIHOW KOHBEPCHH
NPUPOIHOTO Ta3a.




12. KomOuHMpOBaHWE TPAJUIMOHHBIX CIIOCOOOB pPH(POPMHUHTA NPUPOJHOrO ra3a/MeraHa -
Asrorepmuueckuii pudopmunr (ATR)

13. KoMOuHMpOBaHUE TPAIUIIMOHHBIX CIOCOO0B pUPOPMUHTA TPHUPOIHOTO Ta3a/MeTaHa -
TpoiiHo pudOpMHUHT

14. OcHoBHBIE annapaThl KOHBEPCUH MPUPOJHOTO rasa.

15. AnpTepHaTUBHBIE TyTH OKUCJICHHSI METaHA B CHHTE3-Ta3

16. Beienenue 4iucToro BOAOPOAa U3 MPOAYKTOB KOHBEPCHH MTPUPOTHOTO Ta3a

17. Bogopon kak nmepcrneKTUBHBIN 3HeproHocutenb. [IpenmyiecTBa 1 HeJOCTaTKU BOJOPOIHOTO
TOTLJIMBA

18. Metonpl monyueHusi cuHrte3-raza: ['asudukanus yrias. Dusnko-xuMudeckas CYIIHOCTb
npoiiecca.

19. lN'azudukanus yris. [Ipumepsl IPOMBIIUIEHHBIX YCTaHOBOK.

20. Tasudukammss  yrns. XapakTepuCTHKa CHHTE3-Ta3a, IOJMYyYEHHOTO TMPHU Ta3H(PUKAIUU
Pa3IMYHOTO TBEPJOTO CHIPbS.

21. l'a3uduxanus yris. BapuanTsl HCTIOIB30BaHMS TOJYYEHHOTO CUHTES Ta3a.

22. TIpoMblIIEHHOE TPUMEHEHHE TEXHOIOT U ra3udukaiy TomirMBa 3a pyoexom

23. [lomyyeHne CHHTE3-Ta3a U3 Pa3IMYHBIX BUJIOB OMOMACCHI.

24. Cunres-ras. Cocras. [Ipumenenue. [lonyuenune cunres-raza ¢ 3aganabiM CO-BOJIOPOAHBIM
YHCIIOM.

25. [lony4yenune cuHTe3-ra3a Ha WHTETPUPOBAHHBIX METATYPTUYECKUX MPEAIPUATUAX TOITHOTO
IUKITa

26. [IpumeHeHNe MapoBOISTHOM KOHBEPCHH MPUPOIHOTO T'a3a B IOMEHHOM IIPOU3BOJICTBE

27. Cneruduveckre SKOJIOTHYSCKHE PUCKHU MPOIIECCOB NIepepaboTKU MIPUPOTHOTO Traza

[Tpumepsl TECTOBBIX 3a1aHUN

1. Jlns yckopeHHus mpoliecca MapoBOil KOHBEPCHHM METaHa W HCKJIFOUEHHS CaXeoOpa3OBaHHS
Heo0X0auMO
a) MOBBICUTD JABJICHUE U TEMIIEPATYPY

6) wucnoab3oBaTh kKatanuzarop (Ni) 1 U30BITOK MeTaHa

B) Ucnob30Bath katanu3atop (Ni) 1 u30bITOK BOJSIHOTO Mapa

I) NPOBOJUTH MpOIECC MPH TMOHMWKEHHOM JaBIIEHUHU, TEMIIepaType 1300°C u wu36bITKE
MeTaHa.

2. YBEJNWYEHHUIO BBIXO0JIa BOAOPOAA MO PEAKIINU

CH,+H,0-3H, +CO, AH =206 x/Jo«c/ mors  crocoGCTBYIOT:

a) CHIYKEHHE JIaBJICHMs], TOBBIILIEHUE TEMIIEPATypPhl, YBEJIMUYEHNE COOTHOLIEHHS Map:ra3

0) CHW)XEHME [aBJCHHUS, MOBBIIICHHE TEeMIepaTyphl, YBEIHMUEHHUE COOTHOILIEHHUS Iap:ras,
HCITOJIb30BAaHNE KaTaJIN3aToOpa

B) NOBBIIICHHE JIABJICHUS U TeMIIepaTyphl, YBEIMUYEHUE COOTHOILIEHUS Map:ra3, MCHOJb30BaHUE
KaTajau3aTopa

I') OBBIIIEHUE JJaBJICHUS, TOHWKEHUE TEMIIEPATyphl, YBETMUCHHE COOTHOILIEHUS Map:ras.

3. KouBeprupoBaHHBIil Ta3 (mocie MByXCTyneHUaTold kKoHBepcuu Metana u CO) COIepiKwr,
00.%
a) CH;- 10, H;-68,9, CO;-9,8



6) CHs-0,4, H;-59,8, CO,-15,2
B) CH4-0,5,H;-56,1,CO;-7,2
r) CH;-98,H;-0,CO;-0,4.

4. KaranuzaTopsl, MPUMEHsSIEMbIC B MPOMBIIIJICHHOCTH TPH MOJYyYEHUH BOJOpOAa KOHBEpPCUEH
HPUPOAHOTO rasa

a) Ni, Fe-Cr, V,05

6) Zn-Cr-Cu, Ni

B) Pt, Fe-Cr, Zn-Cr-Cu

r) Ni, Fe-Cr, Zn-Cr-Cu

5. OcHOBHBIM BHJIOM 000pYy/IOBaHUsI arperata KOHBEPCUU SIBIICTCSI
a) IaxTHas MevYb

0) MeTaHaTop
B) TpyOuaTas rneyb
r) abcopbep

6. Hambomee HSKOHOMHUYHBIMH CIOCOOAMHU TIIOJy4EHHUS BOAOpOJA Uil CHUHTE3a aMMHaKa
SIBJISIKOTCS
a) koHBepcus Metana, CO u pa3zaeneHue KOKCOBOIo rasa

0) KOHBEPCHS METaHa M JIEKTPOJIU3 BOIbI
B) pa3zelieHre KOKCOBOT'O Ia3a, 3JEKTPOJIU3 BOJIbI, KOHBEPCHS METaHa
') KOHBEPCHS METaHa U 3JICKTPOJIU3 PACTBOPOB MICITOYHBIX METAILIOB.

7. Ilpu momydeHuH BOJOPOA DIICKTPOIU30M BOABI HA KATOJE MPOTEKAET peaKIlus
a) 2H,0 +2&— H; +20H

6) 2H,0 +28— 2H,+ O;

B) 2H,0 + 28— O, +4H"

r) 2H,0 +2&— 4H"



IIpunoxenne 2

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

a) [linanupyembie pe3yJbTaThl 00yUYeHHs U OIEHOYHbIE CPEJACTBA /IJIsl NIPOBEeHUs MPOMEKYTOYHOM aTTeCTAllUN:

CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

O1neHOYHBIC CPEACTBA

ITK-2: Cnoco0O€eH BBINOIHATE IMPOU3BOJCTBCHHLIC 3a1da4M I10 BBIITYCKY TOBapHOﬁ MNPOAYKIHH TOINIMBHO-O3HCPICTUUCCKOI'O KOMILJICKCA

[1K-2.1

OL[CHI/IBaeT mapaMeTpbl u
TCXHOJOI'MYCCKUX

PEKUMBI
MPOIIECCOB, BHOCHUT
MPEIIOKEHUSI 0 HUX COBEPIICHCTBOBAHHUIO,
aHAJIM3UPYET Pe3yJIbTaThl MPOU3BOICTBEHHOM
NESTEILHOCTH B TOIUIMBHO-DHEPTETHYECKOM

KOMIIJICKCE

28.
29.

30.
31.
32.

33.
34.
35.

36.
37.

38.
39.
40.

41.
42.

Bonopon, cuHTe3-Ta3: mpakTuyeckoe MPUMEHEHUE U METObI ITOJTy4eHHUSL.

CnocoObl  moOdy4eHMs] CHHTE3-Ta3a M3 NPUPOJHOro Trasza: (CyIIHOCTb, Kparkas
XapaKTepUCTHKA)

[ToaroroBka mpupoaHOro rasa Juisi KoHBepcur. O4nucTKa IPUPOJHOTO raza OT CEPHUCTBIX

coeauHenuii. Karanuzaropsl.

Cxema ABYXCTYNEHYATOW CEPOOYNCTKH MTPUPOJTHOTO ra3a.
OKHCIUTENBHBII MUPOIN3 TMPHUPOAHOro rasa (mapiuanbHoe okucieHue meraHa) (POX):
XUMUYECKass  cxeMa, (U3UKO-XMMHYECKHE OCHOBBI  Tpoliecca.  XapaKTepUCTHKa

KOHBEPTUPOBAHHOTO Ia3a.
[TapoBas kouBepcust Mmerana (SMR) ): cymHOCTE M XUMHYECKast CXeMa Tpoiiecca
KaranuzaTopsl KOHBEpCUH PUPOIHOTO rasa.
[lapoBas koHBepcusi MeTaHa (SMR):
XapakTeprucTuKa KOHBEPTUPOBAHHOTO rasa.
VYTIeKucnoTHas KOHBEPCHs IPUPOJHOIO ra3a: CyIIHOCTh U XUMHUYECKask cXeMa IpolLecca.
VYTIiekucnoTHas KOHBEPCUS MPUPOJHOTO rasza): (pHU3MKO-XMMHUYECKHE OCHOBBI Ipoliecca.
XapakTeprucTuka KOHBEpTUPOBAHHOIO ra3a.

KomOuHupoBaHue TpagMIMOHHBIX CIIOCO00B pU(OPMUHTAa MPUPOAHOTO ra3a/mMeraHa -
AstoTepmudeckuii pudopmunr (ATR)

KomOuHupoBaHue TpaAMLIMOHHBIX CIIOCOOOB pU(OPMUHTAa MPUPOAHOrO ra3a/mMeraHa -
TpoitHoii pugopmMuHT

OcHoBHBIE anmnapaTsl KOHBEPCUH TPUPOJHOTO Ta3a.

AJnbTepHAaTUBHBIE ITYTU OKUCIICHUS METaHa B CHHTE3-Ta3

Brigenenue uncToro Bogopo/ia U3 NpogyKTOB KOHBEPCUH TPUPOAHOTO Iras3a

(U3UKO-XMMHYECKHE OCHOBBI  Ipoliecca.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yiabTaThl O0yUeHHS

O1neHOYHBIC CPEACTBA

43.

44,
45.

46.
47.
48.
49,

50.

Metoabl monydeHus cuHTe3-rasa: lasudukanus yrias. duzuxko-XxumMuyeckas CYLUIHOCTb
mpouecca.

lNasuduxanusa yris. Ipumepsl IPOMBIIIICHHBIX YCTaHOBOK.

lasuduranus yras. XapakTepucTHKa CHHTE3-Ta3a, IOJNYYCHHOTO MpU ra3uuKaiiu
Pa3IM4HOIO TBEPIOTO CHIPHSL.

lasuduxanus yris. BapuaHTsl HCTIONB30BaHUS MTOTYYSHHOTO CHHTE3 ras3a.

[IpombllTIEHHOE TPUMEHEHUE TEXHOJIOTUH ra3uuKauy TOIJINBA 3a PyOeKoM

[Tonmyyenne cuHTE3-Ta3a U3 Pa3IMYHBIX BUIAOB OMOMACCHI.

Cunres-ra3. Cocras. [Ipumenenue. Ilonyuenue cuntes-rasa ¢ 3agaHHbiM CO-BOIOPOAHBIM
YHCIIOM.

[lonydyeHne cuHTE3-ra3a Ha UHTETPUPOBAHHBIX METAIITYPIHUECKUX MPEANPUATUAX TOJIHOTO
LAKJIA

Pemmts 3amauy
1.0npenenuts TeopeTHUecKuit pacxo Oyporo yris (comepkamiero 70%(macc) yriepona),
BOJIIHOTO Tapa M Bozayxa Juid noiydeHus 1000 M3 reneparopHoro rasa cocrasa , %(00) :

H2-18; CO- 4, N2. 42, Cocras BO3/yXa MpPUHATH, % (00): 0 -21, N2.79. ITponecc
ra3uuKaIMy MPOTEKAET 10 PEAKIIUSIM:

2C + 02 = 2CO (6)
2.YKaxuTe cTaTbu MNPUXOAHOW M PACXOJHOW MaTepHAIbHOIO M TEIJIOBOro OallaHCOB
HpOHeCC& NOoy4eHus1  BOAOpOAa KaTaJIMTHICCKOI KOHBCpCPIefI MCTaHa. Hpouecc HUACT 10 PCaKIMU:

CH, + H,0=CO +3H, —206,2 k/]o«c | mow
CocraB MCXOJTHOM Tra30BOM CMeCH (M3): CH, - 100,0; H>0 - 250,0. TTotepu TErIoThI COCTaBIISIOT

4% ot mpuxona. Temmneparypa cmecu Ha Bxojie B peaktop - 380°C, Ha Beixoze 800°C.

Paccunraiite MaTepuanbHbIN U TEMJIOBOW OaslaHCHI




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yiabTaThl O0yUeHHS

O1neHOYHBIC CPEACTBA

Buinonnume mecm

8. Jlis yckopeHus Ipoliecca MapoBOM KOHBEPCHU METaHAa W HCKIIFOUYCHHS CaKeoOpa3oBaHUS
HEOOXOAUMO

a) MOBBICUTH JABJICHUE U TEMIICPATypy

0) wucnonb3oBath Kataau3aTop (Ni) u U30BITOK MeTaHa

B) ncnonb30Bath Kataiau3artop (Ni) u u30bITOK BOJISHOTO mapa

I) HOPOBOAMTH IPOLECC NPU MOHUKEHHOM JABJIEHUH, TEMIIEpaType 1300°C u wu36BITKE
MeTaHa.

9. VBenuueHHIO BBIXO/a BOAOPO/IA 10 PEAKIIUH

CH,+H,0-3H, +CO, AH =206 xJorc/ moms  criocobCTBYIOT:

a) CHMIXCHUC OABJICHUA, ITOBBIIICHUE TEMIICPATYPHbI, YBEIIMYCHUC COOTHOIICHH Iap:ra3

6) CHMXCHHUC JAaBJICHHA, IMOBBIIICHUE TEMIICPATYPhI, YBCIMYCHUC COOTHOLICHUA IIap:ras,
HCIIOJIb30BAHUEC KaTajin3aTopa

B) MOBBIIICHUEC NABJICHUA U TCMIICPATYPhI, YBCINUCHUC COOTHOIICHUSA IIap:ra3, UCIIOJIb30BAHNC
KaTaJm3aTropa

r) MOBBIIIICHUEC JaBJICHUS, TIOHWKXCHUC TCMIICPATYPBI, YBCIIMUCHUC COOTHOLICHUS ITap:ras.

10. KOHBepTI/IpOBaHHHﬁ ra3 (HOCJ‘IC ,HByXCTyHeHHaTOﬁ KOHBEPCUM METaHa U CO) COOCPIKHUT,
00.%

a) CHg- 10, H;-68,9, CO,-9,8

06) CH4-04, H;-59,8, CO,-15,2

B) CH4-0,5, Hy-56,1, CO,-7,2

F) CH4 - 98, Hz - 0, COZ - 0,4.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yiabTaThl O0yUeHHS

O1neHOYHBIC CPEACTBA

Buvinoanume 3a0anue
51. CocTtaBpTe W ONHUINUTE NPUHIUMUAIBHYIO TEXHOJOTHYECKYIO CXEMY JIBYXCTYICHYATOM
MapOBO3IYIIHOW KOHBEPCHH MTPUPOHOTO Ta3a.




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlLleHUBAHUS:

[IpomexyTounast arrectanus no qucuurinHe «CoBpeMEeHHbIE METObI OTYUYEHUSI CUHTE3-Ta3a»
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HAHUU, ¥ IPAKTUYECKHUE 3a/1aHNUS, BBISBIISIIOIINE CTENEHb C(POPMUPOBAHHOCTH YMEHUHN U
BJIQJICHUM, IPOBOAUTCS B (hOpMeE IK3aMEHa.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 5K3aMCHAIIlMOHHBIM 6I/IJ'IeTaM,
Ka)K,I[BIfI M3 KOTOPBIX BKIHOYACT 2 TECOPECTUUCCKHUX BOIIpOCa U OJHO IIPAaKTHYCCKOC 3aJaHuC.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUA IK3aMeEHaA:

— Ha OLIEHKY «OTJINYHO» (5 6aJU10B) —00yJarOIUIiCs JEMOHCTPUPYET BBICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, BBICOKUN YPOBEHb 3HAHUI HE TOJIBKO HA YPOBHE
BOCIIPOU3BECHUS U 00BACHEHHs HH(OPMALIUY, HO U HHTEJUIEKTYyaJIbHbIE HABBIKU PEIICHUS
npobieMm u 3aaay:

® J1aeTCs KOMILUIEKCHAs OLIEHKA IPEII0KEHHON CUTYallNU;

® JICMOHCTPUPYIOTCSI TJyOOKHE 3HAHUS TEOPETHUYECKOrO Marepuaja M yMEHHE HX
IIPUMEHSTB;

® [I0CJIEIOBATEIbHOE, TPABUIILHOE BHIMOJHEHUE BCEX MPAKTUYECKHUX 3a/1aHUM;

e yMeHHEe 000CHOBAaHHO M3JIaraTh CBOM MBICIIH, AeNaTh HEOOXOANMBIE BBIBOIBI.

® Pa3BEpPHYTO OTBEYAET HA JOIOJHUTEIBHBIE BOIIPOCHI.

— Ha OIICHKY «X0po1o» (4 6amia) — o0OyJaromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHB
c(OpMHUPOBAHHOCTH KOMITETEHIINH:

e Bomnpocsl pacKpsbITHI 110 CYIIECTBY;

® JIEMOHCTPUPYIOTCS JOCTATOYHBIE 3HAHUS TEOPETUYECKOT0 MaTepuana U yMEHHUE UX
IPUMEHSTh; HO JOITYCKAIOTCS HE3HAUUTENIbHbIE OIMOKH, HETOUHOCTH

e BBIIOJIHEHWE BCEX MPAKTUYECKUX 3a/laHuM; BO3MOXKHBI €IMHUYHBIE OIIMOKH,
UCIPAaBIIiEMbIE CAMUM CTYZEHTOM IOCJIE 3aMEYaHUsl IPENoJaBaTels;

® 3aTpyJHEHUS IPU AHAIMTHUYECKUX OINEPALHUAX, NEPEHOCE 3HAHUNH M YMEHUH Ha
HOBBIE, HECTaHJAPTHBIE CUTYyalLlUH.

e UMeEeT 3aTPYAHEHUs IPU OTBETE Ha JIOMOJIHUTEIbHBIE BOIIPOCHI.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauia) — 00yJarouuiicss JeMOHCTPUPYET MOPOTrOBBIN
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUHA:

® 3aTpPyJHEHHs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYallNH;

® HEMOJHOE TEOpeTHYECKOoe OOOCHOBaHUE, TpeOyrollee HABOASIIUX BONPOCOB
IIpenoaaBaTes;

e  BBINOJHEHUE 3aJaHUM IIPU NIOJICKA3KE MPENOJaBaTes;

e 3arpyaHEHHs B (OPMYIUPOBKE BHIBOIOB.

®  JIONOJHUTENIBHBIE BOIIPOCHI BBI3BIBAIOT 3aTPYJHEHNE.



— Ha OIICHKY «HEeY/A0BJIEeTBOPUTEIbHO)» (2 6aia) — 00ydJarouiicss AeMOHCTPUPYET
3HaHuA He 6onee 20% TeopeTH4ecKoro MaTepurana, JOIMyCKaeT CylIeCTBeHHbIE OLINOKH, He
MOJKET M0Ka3aTh MHTEJUIEKTYalIbHbIEC HABBIKHU PEIICHUS MTPOCTHIX 3a7au.

e 0oJblIas 4ACTh BOIIPOCOB HE PACKPBITA;

e oO0yyaromuiics HE MOXKET IPOMJUIIOCTPUPOBATH OCHOBHBIE IIOJIOKEHUS TEOpUU
KOHKPETHBIMU INpUMEpPaMM, HE MOXET NIPUMEHUTb TEOPHUIO IIpU pELICHUU
KOHKPETHBIX 3a/1a4;

® HET OTBETOB Ha JIOIOJHUTEIbHBIE BOIIPOCHI

— Ha OIICHKY «HeY/10BJeTBOPUTEIbHO» (1 0amr) — 00yJyaromuiicss He MOYKET TTOKa3aTh
3HaHWS Ha YPOBHE BOCHPOU3BEACHUS U O0BICHEHHUS HHPOPMALIUH, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33j1ad.



