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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

MOJIyYeHUE CTYJEHTaMH 3HAaHUH O METOJaX M CYIIHOCTH IIPOIECCOB IOIY4YEHHUS
CHUHTE3-Ta3a W BapHAHTaX €ro MPUMEHECHHS;, (PU3UKO-XUMUYCCKUX OCOOCHHOCTSX IOBEACHHS
CBIPBEBBIX MAaTEPUAJIOB B TEXHOJOTUYECKUX YCIOBUAX, POPMUPOBAHUE MPAKTUYECKUX YMEHUI U
HaBBIKOB HCIIOJIb30BAHUSI OCHOBHBIX TEOPETUYECKUX 3aKOHOMEPHOCTEM NpPH BBHIOJIHEHUU
TEXHO-XUMHUYECKUX PACYEeTOB, (POPMHpPOBAHUE CHOCOOHOCTH MPOTHO3HPOBATH XapakTep,
CBOMCTBA M 00JIaCTh TPUMEHEHUS MOTYy4aEMbIX TPOTYKTOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

HucuuruinHa CoBpeMeHHbIE METObI ITOJyYEHHs] CHHTE3-Ta3a BXOAUT B 4acTh y4eOHOTro
wiaHa (GOpMHPYEMYI0 YYaCTHHUKAaMH 0Opa3oBaTeNbHBIX OTHOIICHHWH 00pa3oBaTeIbHOM
HPOTrpaMMBl.

Jns  wW3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUILINH/ IPAKTUK:

OOm1ast XuMHU4ecKast TEXHOJIOTUs

CoBpeMeHHbIe (PU3NKO-XUMHUECKUE METO/IbI UCCIIEI0OBAaHMS U aHATIU3a

dusnueckas XMMUs MHPOMETAIUTYPIrHUECKUX MPOLIECCOB

XuMuyeckasi TEXHOJIOTHSI SHEPrOHOCUTEIIEN B METAJLITypIrun

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[Ipoun3BoicTBEHHAS - TEXHOJIOrMUECKast (IPOU3BOICTBEHHO-TEXHOJIOTNYECKas ) IPAKTUKA

HpOI/ISBO,I[CTBeHHaH - HAYYHO-UCCJIEAOBATCIIbCKAas pa60Ta

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbprate ocBOeHHs IUCHMILIMHBI (MOAyns) «CoOBpeMEHHbIE METOAbI MOJYy4YEHHUs
CHHTE3-Ta3a» 00yUJaronuiics T0JHKEeH 00J1a/1aTh CIeAYIONMMHA KOMITETCHIIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

IIK-2 CrocoOeH BBHITIOIHATH MPONU3BOJACTBCHHBIC 3a/lda4M II0 BBIITYCKY TOBapHOﬁ MpoaAyKIUU
TOIINIMBHO-D3HCPTCTHYCCKOT'O KOMIIJICKCA

[K-2.1 OneHuBaeT napameTpbl U PEeKUMbl TEXHOJIOTMUECKUX IMPOILIECCOB, BHOCUT
NPEIIOKEHUSI 110 UX COBEPLICHCTBOBAHUIO, AHAJIU3UPYET pPE3YJbTaThl
IIPOU3BOJICTBEHHOM JI€ATEIbHOCTH B TOIUIMBHO-IHEPTE€THYECKOM KOMIIJIEKCE




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 61,2 akaj. 4acos:
— ayIuTOpHas — 57 aKaJl. 4acoB;
— BHeayIuTopHas — 4,2 akaJl. 4acoB;
— caMocTosTeNnbHas pabora — 47,1 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | KoHTaKTHAA pabora E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) S . P Kon
S g © | caMOCTOATENbHOHN | yCHeBaeMOCTU U
JIACIMTUTHHBI 3 [ . | xoMmnerenin
O 2 £ paboThI MIPOMEKYTOUHOM
nab. | mpakr. | 3 &
Tlex. z'g aTTeCTALIMH
3aH. 3aH. | O &
1. Beenenue
CamocrosTensHoe
u3ydeHue yueOHon
1.1 Bsenenue. Bogopon, U Hay4HOUH
CHHTE3-Ta3l NPAKTHIECKOE| 4 2 1 JUTEPATypBI. CobecenoBanue K21
MPUMEHEHHE W  METOMBI - [loaroroBka k DK3aMeH '
MOJTY4EHUSL. cobeceZI0BaHMIo,
MIOJTOTOBKA K
9K3aMEHY
Hroro mo pazneny 2 1
2. lasudukanus yris u Ipyroro
TBEPAOT'O ChIPbA.
2.1 Tasudukauus yris.
DH3HKO-XUMUYECKasT
CyIHOCTH HpoIIECea CamocTrosTenpHoe
Y ) u3yueHue y4eOHOH
IIpumepsl POMBIIITEHHBIX N
W HAy4YHOU
YCTaHOBOK.
JUTEPATypBI. Pabora Ha
XapaxTepucTuka
- [ToaroToBka Kk MIPaKTHYECKOM
CHHTE3-Ta3a, IIOJyIYeHHOTO DAKTHYECKOM SAHSTHI
npu razuduxamuu| 3 8 6 10 p Y ’ IK-2.1
3aHATHIO, cobecenoBaHue,
Pa3IHYHOTO TBEPAOTO
cobecenoBanuio, |/lomamnee 3agaHue
CBIpBSL. BapuanTst
BBITIOJTHEHHE Dk3aMeH
MCIIOIb30BaHUS CHHTE3
JIOMAIITHETO,
rasa. IIpomsitnenHoe
. MIOJrOTOBKA K
NpUMEHEHUE  TEXHOJIOTHM
9K3aMEHY
razupuKay TOIUIMBA 3a
pyoexom
Wroro no pazaeny 8 6 10
3. TexHomoruu  MOJTyYCHUS
CHHTE3-Ta3a W3 INPHPOJHOTO




31 Ouuctka u
KOHIMIIMOHUPOBAaHHUE
MIPUPOAHOTO ra3a
OKHCTUTENbHBIA  MHUPOIH3
MIPUPOIHOTO raza

(mapuuanbHOEe  OKUCIICHHE CaMocTosTenbpHOe
merana) (POX) U3ydeHue yueOHon
[TapoBas KOHBEPCHS Y HAYIHOH
Mmerana (SMR) JUTEPATYPEL
Pa6ota Ha
VriekucnoTHass KOHBEPCHUS - [ToaroroBka k
PAKTUIECKOM
MPUPOJTHOTO Ta3a MIPaKTHYECKOMY SAHSTHH
KomOunupoBaHue 3] 16 16 3aHATHIO, ’ TK-2.1
cobeceloBaHMeE,
TPaJUIMOHHBIX CIOCOO0B co0eceZI0BaHMIO,
N Homaninee 3ananue
- ABTOTEpMHUYECKHUIT BBITIOJIHEHHE
DK3ameH
pudopmunr (ATR) JTOMAIITHETO
- Tpoitnoit pudopMuHr 3aJIaHus,
AJNbTepHATHBHbIC MyTH MOJIrOTOBKA K
OKHCJICHHS ~ METaHa B JK3aMEHY
CHHTE3-Ta3
Brinenenue YUCTOTO
BOJIOpOJIa M3 TPOJYKTOB
KOHBEPCHHU MIPUPOHOTO
raza
HWroro no pazneny 16 16
4. TlomyuyeHue cUHTE3-Taza U3
OMOMACCHI
CaMocrosTensHoe
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPHI.
paryp Pa6ota Ha
- I[TonroroBka k
PaKTUIECKOM
4.1 TonydeHre CUHTE3-Ta3a MIPAKTHIECKOMY
3aHATHH,
U3  pa3IMuYHBIX  BHUJOB| 3 4 6 3aHSTHIO, IK-2.1
cobeceioBaHue,
OHOMAacCCHI cobeceoBanuIo,
JomanrHee 3amanue
BBITIOJTHEHHUE
Dk3aMeH
JTOMAIITHETO
3aJlaHus,
MOATOTOBKA K
9K3aMEHY
HWroro no pazaeny 4 6
5. TlomyyeHume cuHTE3-Taza C
3aJJaHHBIM CO-BOIOPOAHBIM
YHCIIOM
CamocrosTensHoe
U3ydeHHe ydeOHOM
U Hay4yHOH
JUTEPATYPHI.
- [lonroroBka x Pabora Ha
MPAKTUIECKOM MPaKTUIECKOM
5.1 lMomyuenune cuaTE3-Ta3a P SAHSITHIO y p3aH$lTI/ll/I
c 3ajaHHbIM| 3 4 6 i > TIK-2.1
coOeceI0BaHuIo, cobeceloBaHue,
CO-BOIOPOIHBIM YHCIIOM
BBIIIOJIHCHUE HomamHee 3aianue
JTOMAIITHETO DK3aMeH
3ajaHus,
MOJITOTOBKA K
JK3aMEHY
Wroro no pazneny 4 6

6. Tlomysenme cuHTe3-raza Ha
HMHTErPUPOBAHHBIX
METAJUTYPTUYECKUX
HPENPHATUAX NOTHOTO LUK




CaMocCTOsATeNbHOE
u3yueHHe y4eOHOH

U Hay4HOH
JUTEPATYPBHI. Pabora Ha
6.1 IonyueHne cuHTE3-Ta3a - IToaroroBka K ————
Ha HMHTETPUPOBAHHBIX MIPAKTUYECKOMY
METAJUTyPTUYECKUX 4 2 8,1 3aHATHIO, 63aHﬂT§Z;{H TIK-2.1
TPEANPHITHAX ITOJTHOTO cobece10BaHumIo, Hcc);a(:ljgze[: 3az(al?ne
LUKJIa BBIIIOJHEHHE Sx3amen
JIOMAIITHETO
3aJlaHusl,
MOJATOTOBKA K
9K3aMEHY
HUroro no pazaeny 4 2 8,1
Hroro 3a cemecTp 38 19 [471 9K3aMeEH
HToro mo JUCHUILIMHE 38 19 47,1 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[TpoexTrpoBaHue 0OY4YEHUS CTPOUTCS Ha OCHOBE CIIEIYIOLINX IPUHIIMIIOB:

- OOyueHne Ha OCHOBE MHTETPALIUU C HAYKOW U MPOU3BOCTBOM.

- IIpodeccuonanbHO-TBOpUECKas HAPABIEHHOCTh O0OyUSHMS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

- OpueHTHpPOBaHHOCTh OOyYEHHUS Ha pa3BUTHE OIbITa €aMOOOpa30BATEIbHOM
JesITeIbHO-CTU Oy yIIEeTo CIeHUAINCTA.

JUis TOCTMXKEHUs IJIAaHUPYEMBIX pPE3ylbTaTOB OOyUYeHMsI HCHOJb3YIOTCS pa3iIMyHble
00pa3oBaTesibHbIe TEXHOJIOTHU:

1. TpaguunoHHble 00pa3oBaTEIbHbIC TEXHOJIOTUH: JIEKIIUU, TPAKTUYECKUE 3aHATHS.

2. MadpopmManmoHHO-KOMMYHUKAIITMOHHBIE 00pa30BaTE/IbHBIE TEXHOJIOTUH: JIeKuuu u
IPAaKTUYECKOE 3aHATUE B (JOPME NPE3EHTALUU — IPEJICTABICHUE PE3YJIbTATOB C UCIOIb30BAHUEM
CHEUATU3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

3. HMubopmannoHHO-pa3BUBAIOLIME TEXHOJIOTUH, HAIIPaBICHHbIE HAa (OpPMUPOBaHUE
CHCTEMBbl 3HAHWH, 3alIOMHHAHHME U CBOOOIHOE omepupoBaHue uUMH. [Ipu camocTosTeIHLHOM
U3y4ye-HUU JIUTepaTypbl IPUMEHEHHE COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJIOTMHA s
CaMOCTOSITEJILHOTO TIONOJTHEHNUS 3HAHUH, BKITFOYasi HCIIOJIb30BaHUE TEXHUYECKHUX U 3JIEKTPOHHBIX
cpeAcTB MH(OpMaIH.

4. JlesTeNbHOCTHBIC MPAKTHKO-OPHEHTUPOBAHHBIC TEXHOJOTHH, HAINpPaBJICHHBIE Ha
(dbopmHpoBaHUEe CUCTEMBI TPO(PECCUOHATBHBIX MPAKTUUYECKUX YMEHUH NPHU paz0d0pe KOHKPETHBIX
CUTyalluid, OCHOBAaHHBIX Ha TPAKTHYECKUX NpPUMEpax, OOECICUMBAOIINX BO3MOXKHOCTh
Ka4eCTBEHHO BBIIOJIHSATH NPO(ECCHOHANBHYIO AEATEIbHOCTb.

5. Pa3BuBaromme mnpoOIEMHO-OPHEHTUPOBAHHBIE TEXHOJOTHH, HAaIlpaBJICHHbIE Ha
dopmupoBaHHE U  pa3BUTUE NPOOJIEMHOrO0  MBIIUIEHUS, MBICIUTEIBHOW AKTUBHOCTH,
CIOCOOHOCTH BHUJETh M (HOPMYyTUpPOBATH MPOOJIEMBI, BBIOMPATh CIIOCOOBI M CPEICTBA JJISl MX
peLIeHMs.

6. MHTepaKkTUBHBIC TEXHOJOTHH: KOJUICKTHBHOE OOCYXJICHHE KaKOro-THOO CIIOPHOTO
BOTIPOCA, MPOOJIEMBI, BBIABICHHE MHEHHH B Tpymme. M3nmoxxeHne mpobieM W MX COBMECTHOE
pelIeHue.

7. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUM OO0Yy4YeHHs, O0OecneuMBaloOIIUe B XOJe
y4eOHOro Ipolecca y4eT pas3iMyHbIX CHOCOOHOCTEH o0yyaeMbIX, CO37aHHe HEOOXOIMMBIX
YCIIOBHH JUTSI pa3BUTHUS UX MHIMBHIYaJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yuyeOHOM Tmpouecce. JINYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJOTMH OOYYeHMs peau3yloTcs B
pe3ynapTaTe WHIUBUAYATbHOTO OOIIEHHS NpernojaBaTelsl W CTYAEHTa, INPH BbIMOJIHEHUH
JIOMAIIIHUX 33JaHNH, HAa KOHCYJIbTalUsIX.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHOH PadoThl 00yYaroIMXCsl
[TpexncraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. TexHomorusi mepepabOTKH YIIIEBOJOPOAHBIX ra3oB : y4deOHuK mis By3oB / B. C.
ApyrtionoB, U. A. Tl'ony6esa, O. JI. Enucees, ®@. I'. XKardapoB. — Mocksa : U3narenbcTBo
FOpaiit, 2022. — 723 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-12398-2. — Tekcr :
snekTpoHHbli  // OGpasoBatenpHast — tuiatpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/495689

2. Komeitos, B. B. IN'a3udukanms koHaeHCHpOBaHHBIX TOIUNB. Buepa. Cerogas. 3aBTpa...
: yae6Hoe mocooue / B. B. KombiToB. - 2-¢ u3a. - Mocksa ; Bosorna :



https://urait.ru/bcode/495689

Nndpa-Unmxenepus, 2021. - 624 c. - ISBN 978-5-9729-0678-9. - Tekcr : snexkrponHsid. - URL:
https://znanium.com/catalog/product/1836546 — Pexum gocTyma: o MOAMUCKE.

0) lomostHuTeILHASI JTUTEPaTypa:

1. OCHOBBI MPOEKTUPOBAHMS TPOIIECCOB MEPEPAOOTKU MPUPOIHBIX IHEPrOHOCUTEIICH:
YueoHoe mocodue / Kpasuor A.B., Cambopckas M.A., Boasd A.B., - 2-¢ u3a. - Tomck:13a-B0
Tomckoro moaurex. yuuBepcutera, 2015. - 166 c. / HsmarensctBo « HMHDOPA-M»
DJekTpoHHO-0MOIMOoTeuHas cucteMa. https://znanium.com/read?id=268307

2. OOmias »HepreTUkKa: BOJOPOJ B SHEpPreTuke . yuyeOHoe mocobue mis By3oB / P. B.
Paguenxo, A. C. Mokpymus, B. B. Tronbna ; nox Hayunoi pepakuueit C. E. Illexnenna. —
Mocksa : MzmarensctBo HOpaiit, 2022. — 230 c. — (Bricmee o6pazoanue). — ISBN
978-5-534-07557-1. — Tekcr : anektponHusbiii // O0pa3oBarenbHas miardopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/492147

3. Urnarenxos, B. W. OOmias xumuueckasi TEXHOJOTHS: TEOpHUs, MPUMEPHI, 3a7audl :
yuebHoe mocodue st By30B / B. 1. UrnatenkoB. — 2-¢ u3a. — Mocksa : M3natenscTBo FOpaiiT,
2022. — 195 c¢. — (Beicmiee obOpazoBanue). — ISBN 978-5-534-09222-6. — Tekcr
anektpouusli  // OOpaszoBatenbhHas  iatpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/489904

4. KpeutoBa C. A. BBeneHue B aHAIM3 U CHHTE3 XMMHUKO-TEXHOJIOTHYECKUX CHUCTEM
[Dnek-TponnbIil pecypce] : yueoHoe mocodue / C. A. Kpbutosa ; MI'TY. - Marautoropck : MI'TY,
2016. - 1 AJICKTPOH. OIIT. JIUCK (CD-ROM). - Pexum JIOCTYyTIA:
https://host.megaprolib.net/MP0109/Download/MObject/1379 . - MakpooOBbeKT.

5. CoBpeMeHHBIC AHATUTHYECKHUE METOJbI  MCCIICJOBAHUS  TBEPIBIX TOPIOYHMX
UCKoIaeMbIX . yuebnoe nocobue / C. A. Dmureiid, B. Y. Munaes, 1. M. Hukutuna [u ap.]. —
Mocksa : I'opnas kaura, 2016. — 108 c. — ISBN 978-5-98672-451-5. — TekcT : 371eKTpOHHBIH
I/ Jlans : snextpoHHO-OnOMHoTeunas cucrema. — URL: https://e.lanbook.com/book/101755 —
PesxuM ntoctyma: uist aBTOPH3. MOJIb30BaTEINEH.

B) MeTtoguyeckue ykazanus:

1. Cmuphos, A. H. [Tpou3BoICTBO XMMHUYECKHUX MPOIYKTOB : yueOHOe mocobue. Y. 1/ A.
H. Cmupnos, C. A. Kpsinosa, B. U. CeicoeB ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1
DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2227 - MaxkpooObekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2.CmupHoB, A. H. Teoperndeckue OCHOBbI XMMHUKO-TEXHOJIOTMYECKHX IPOIECCOB !
yuebnoe nocobue / A. H. Cmupnos, C. A. Kpsutosa, B. . Ceicoe ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 osnekrpon. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2066 - MakpooObekT. - Tekcrt
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

3. Kpsuiona, C. A. TIpousBoacTBo MeraHodia : npaktukyM [mis By3oB] / C. A. Kpbuiosa,
. 1. AnexceeB ; Maruutoropckuii roc. rexundeckuit yu-T um. I'. M. HocoBa. - Marauroropcek :
MITY wum. I U. Hocosa, 2023. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21173 - Maxkpooobekt. - Teker :
ANIEKTPOHHBIN. - CBefieHus noctynHbl Takke Ha CD-ROM.

r) [Ilporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenne

Haunmenosanue 110 Ne norosopa CpoK neiicTBUS TUIEH3UN



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://host.megaprolib.net/MP0109/Download/MObject/21173

MS Office 2007 |y, 135 r17.09.2007 GeccpouHo
Professional

7Zip CBOOOJIHO  pacCHpOCTPAHIEMOC 0CCCPOUHO
FAR Manager |cBoOOgHO pacmpocTpaHseMoe OECCPOUHO
Bpaysep Mozilla |cBoGonno pacmpocrpansiemoe

Fﬁe¥oxp 110 pRPP beceporno
Bpaysep Yandex [cBoGogno pacmpocrpansemoe OECCPOUHO
Linux Calculate |cBobomHO pacmpocTpaHsieMoe 0eccpoUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchUIKa
JnekTponnbIe pecypenl Gnomotekn MITTY . https://host.megaprolib.net/MP0109/Web
I'.11. HocoBa
[TouckoBas cucrema Axkamemust Google (Google URL: https://scholar.qoogle.ru/
Scholar)
HarnponanbHast nH(GOpMaIIMOHHO-aHATMTHYCCKAs
cucrema — Poccuiicknii  unmekc nayunoro|URL: https://elibrary.ru/project_risc.asp
nuruposanns (PUHI)
denepanbHOE  TOCYIApPCTBEHHOE — OIOKETHOE
yUpeXKICHHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/

MTPOMBIIIICHHOM COOCTBEHHOCTH
Poccuiickas  T'ocymapcTBeHHass — OuOiamoTeka.
Katanoru

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

https://www.rsl.ru/ru/4readers/catalogues/

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obOecrieyeHue JUCHUITIIIMHBI BKIIFOYACT:

VY4aeOHas ayTuTOpHs Ul IPOBEACHUS MPAKTUYCCKUX 3aHATHHA, 3aHATHIA CEMHHAPCKOTO
THIIA, TPYNIOBBIX U UHIMBHIYAIBHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS M MPOMEXKYTOUHON
arrectannu /locka, yueOHbBIE CTOIBL, CTYJbs, MyJIbTUMEIUIHBIE CPEACTBA XPAHEHHUSI, TIepelaun
U [IPEJCTaBICHUS HH(POPMAIIUH.

VY4eOHble ayaUTOpUM AJIi CaMOCTOSTENbHOM paboThl oOywaromuxcs [lepcoHanbHble
xoMnbroTepsl ¢ maketom MS Office, BeixomoM B MHTEpHET M C JOCTYIIOM B JIEKTPOHHYIO
WH()OPMaAIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemenuss Ui  XpaHeHUs M NPOPUIAKTHYECKOrO OOCIYXHBaHUSA Yy4eOHOro
o0opynoBanus CTennaxu A XpaHeHHs 000py10BaHUS

Metoanueckast TuTepaTypa A yueOHbIX 3aHATUI

WHCTpyMEHTH [UIsi PEMOHTa H  NPOQPHIAKTHYECKOTO OOCITY)XHBaHUS y4eOHOTO
o0opymoBaHus


https://host.megaprolib.net/MP0109/Web
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

IIpumepsnl pacyeTHBIX 32124

IIpumep CocraBuTh MaTepualbHBII M TEIUIOBOW OalaHC Mporecca MOMydeHUsl BOIOpOIa
KaTaJIUTUIECKON KOHBepcHueil merana. CocTaB MCXOTHOM Ta30BOM CMECH (M3): 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.

IIpouiecc uer 1o peakumu:
CH, +H,0=C0O+3H, —206200 xIx
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 BCTYIMBILETO B peakiwio 250 - 100 =150 m°. BHeceM 5TH 3HAYeHHs B TaOJL. ¥ ONMPEIEIMM MACChI
ra3000pa3HbIX BEILECTB NMPHXOJHOM U PaCXOIHON YacTH 1o (hopmyie:

\Y

m,=——M,
22,4

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

Taoéanna
MarepuasbHslii OanaHc rporiecca Jis HOoIydeHuUs BOAOpoa
[Tpuxon Pacxon
Crares KT M Crares KT M°
CH, 714 100 CO 125,0 100
H,0 200,9 250 H, 26,8 300
H,O0 1205 150
Hroro 2723 350 Htoro 2723 550

[lo maHHBIM MaTepraIbHOTO OaaHca PacCYMTaeM TEIIOBOM OastaHC.

Tpuxoo mennomvi.




cm

- (hmdecKast TeroTa naporasoBoi cvecn Q" !

oM _ . tH . tH
Qp =Veu, Ccu, 't +Vu,0-Cu,0-1t",

I Cepy,Cp,0 - CPEIHME TEIUIOEMKOCTH METAHA U BOJITHOTO Napa pu Temrieparype t", kJbk / (M3

K):
Q;;” =100-1,965-380+ 250-1,555- 380 = 223000« /rc
Pacxoo mennomwi:
- TEIUIOTA, TOIVIOIIEHHAs B PE3YNILTATE  SHAOTEPMUYECKOH peakimn Q!
lkmomsCH - 206200 x/Ix
100/22,4 xmoib - X, x=920536 xJx

- TEIIOTa KOHBEPTUpOBaHHoro raza Q,

c CO:
c H,: Q4 Zﬂ-29,6-800=3171431<ﬂ>1<
2224
, 150
¢ H,0: Q= 5,-375-800 = 200893/l

Q,, = 629465 k]I

= 223000- 0,04 = 9820 xJIx

- reruroniorepr: Q

nom

Qe =Q, +Qj +Q,,,, =1559821 k]l
AQ=Q,,..— Q" =1559821— 223000 =1336821x/{oic

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

[Tperonokum, 9To MOIBO TETIOTHI OCYIIECTBIISETCS ITyTeM CKUTAHUS YacTH MeTaHa MPHPOIHOTO
raza (98% CH,u2% N, ) no peaximm:

CH, +20, = CO, + 2H,0 + 890950 x/[/kMor.



Jnst mokperTrst oOpasoBaBiierocsi AeuipTa TEIIOTHl HEOOXOIMMO CHKedb %:LS KMOJIb

15

MeTaHA I =153 KMOT (34,3 m* ) mpupoIHOTO 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 Tapora3oBOit peaxmm Q,

cmecu Q'

2. Termora  KOHBEpTU-pOBaHHOTO | 629,5 404
K
raza Q,
2. Jlomomau-tenbHbni | 1336,8 85,7 3. Teronorepu 9,8 0,6
TIOJTBO/I TETUIOTHI
Hroro 1559,8 100 Hroro 1559,8 100
[TpuMepHBIii epedeHb BOPOCOB K dK3aMEHY

1. Bomopon, cuHTe3-Ta3: MPaKTUIeCKOe MPUMEHEHUE U METO/IbI TTOJTyUSHHS.

2. CrocoObl TONy4YeHHs CHUHTe3-Ta3a W3 MPUPOJHOro rasa: (CYIIHOCTb, KpaTKas
XapaKTepUCTHKA)

3. TloaroroBka mpupoaHOTrO Tasza ais KoHBepcHH. OUMCTKa MPHUPOJHOTO Ta3a OT CEpHHUCTHIX
coequHeHnil. Karannzaropsl.

4. Cxema IBYXCTYNEHUYATOH CEpOOYUCTKH IMPHUPOTHOTO Taza.

5. OKHCIHTENBHBIA THPOIM3 MPUPOAHOro rasza (mapuuaibHoe okucicHue Mertana) (POX):
XUMHUYecKass  cXeMa, (U3UKO-XMMHUYECKHE OCHOBBI  Ipoliecca.  XapaKTepHCTUKa
KOHBEPTHUPOBAHHOTO ra3a.

6. Ilapomas kouBepcust MeraHa (SMR)): cymHOCTh M XUMUYECKast CXeMa Iporiecca

7. Karanuzaropsl KOHBEpCUH ITPUPOTHOTO Ta3a.

8. TlapoBas KOHBepcHs MeTaHa (SMR):  pu3uKo-xMMHYECKHE OCHOBHI IIpoIiecca.
XapakTepucTUKa KOHBEPTHPOBAHHOTO Tra3a.

9. VrnekucrnoTHas KOHBEPCHUS MPUPOJHOTO ra3a: CyuHOCTh U XUMUYECKasi cXxeMa Ipoliecca.

10. YraekucnoTrHass KOHBEpCHs MPUPOAHOTO rasza): (PU3MKO-XMMHUYECKHE OCHOBBI Ipoliecca.
XapakTepucTuka KOHBEPTHPOBAHHOTO ra3a.

11. [lpyHnMnuanpHas TEXHOJIOTUYECKAs CXEMa ABYXCTYNEHYATOM NapOBO3AYLIHOW KOHBEPCHH

NPUPOIHOTO ra3a.




12. KomOuHMpOBaHWE TPAJUIMOHHBIX CIIOCOOOB pPH(POPMUHTA NPUPOJHOrO ra3a/mMeraHa -
Asrorepmuyeckuii pudopmunr (ATR)

13. KoMOuHMpOBaHUE TPAIUIIMOHHBIX CIOCOO0B pUGOPMUHTA TPHUPOTHOTO Ta3a/MeTaHa -
TpoiiHo pudOpMHUHT

14. OcHoBHBIE annapaThl KOHBEPCUH MPUPOJHOTO rasa.

15. AnprepHaTHBHBIE IyTH OKUCICHHSI METaHa B CUHTE3-Ta3

16. Beienenue 4iucToro BOAOPOAa U3 MPOAYKTOB KOHBEPCHH MTPUPOTHOTO Ta3a

17. Bonoponl kak nepcrneKTUBHBIN 3HeproHocurens. [lpeumyiiectsa 1 HeJOCTATKH BOAOPOAHOTO
TOTLJIMBA

18. Meronbl nonydeHuss cuHTe3-raza: lasupukanus yrid. DU3MKO-XUMHUYECKass CYLIHOCTh
npoiiecca.

19. I'azudukanus yris. [Ipumeps! IpOMBIIITIEHHBIX YCTaHOBOK.

20. l'asuduranms yras. XapakTepuUCTHKAa CHHTE3-Ta3a, IOJYYEHHOTO0 NpHU Tasudukanuu
Pa3JInYHOIO TBEPOTO CHIPHSI.

21. l'a3uduxanus yris. BapuanTsl MCTIOIB30BaHUS TOTYYEHHOTO CHHTES Ta3a.

22. IIpombllIEHHOE IPUMEHEHUE TEXHOJIOTUH ra3u(uKauy TOIIMBA 3a pyoekoM

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

24. Cunres-ra3. Cocras. [Ipumenenue. [lomyuenue cuntes-raza ¢ 3agaHHbiM CO-BOJOPOJHBIM
YHCIIOM.

25. [lomyyeHue cuHTE3-ra3a Ha MHTETPUPOBAHHBIX METATYPrUYECKUX HPEANPUATHIX HOIHOTO
IUKITa

26. IIpuMeHeHre NapoBOSTHON KOHBEPCUU IPUPOAHOTrO ra3a B JOMEHHOM IPOU3BOJICTBE

27. Cneruduveckre SKOJIOTHYSCKHE PUCKHU MPOIIECCOB NIepepaboTKU MIPUPOTHOTO Traza

IIpuMepsl TECTOBBIX 3a1aHUI

1. Jlns yckopeHHus mpoliecca MapoBOil KOHBEPCHHM METaHa W HCKJIFOUEHHS CaXeoOpa3OBaHHS
Heo0X0auMO
a) TOBBICUTD 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. YBEIWYCHHIO BBIXOJIa BOJIOPOJIA IO PEaKIIUN

CH,+H,0<3H, +CO, AH =206 x/xc/ monb  cnocoGCTBYIOT:

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

0) CHW)XEHME [aBJCHHUS, MOBBIIICHHE TEeMIepaTyphl, YBEIHMUEHHUE COOTHOILIEHHUS Iap:ras,
MCIIOJIb30BaHUE KaTaIn3aTopa

B) NOBBIIIEHHE JIABJICHUS U TeMIIepaTyphl, YBEIMUYEHUE COOTHOILIEHUS Map:ra3, UCHOJb30BaHUE
Karajm3aTopa

I') IOBBILLIEHUE JIaBJICHUS, IOHWKEHUE TEMIIEPATYPBhl, YBEJIMUEHUE COOTHOIIECHHUS M1ap:ras.

3. KouBeptupoBaHHbIi ra3 (mocie AByxXcTymneH4Yatod KoHBepcun meTaHa u CO) comepwur,
00.%
a) CHs-10, H,-68,9,CO;-9,8



6) CH4-0,4, 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
HNPHUPOJHOTO 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 BUJIOM 00OPYAOBAaHUS arperara KOHBEPCHUH SIBJISETCS
a) IaxTHas MeYb

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) pa3zieNieHre KOKCOBOTO Ia3a, 3JEKTPOJIU3 BOJIbI, KOHBEPCHS METaHa
') KOHBEPCHS METaHa U DJIEKTPOJIU3 PACTBOPOB IIETOUYHBIX METAIIJIOB.

7. Tlpu momydeHun BOJOPOA DISKTPOITU30M BOABI HA KATOJIE IPOTEKAET 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) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEJACTBA VISl POBEACHUS MPOMEKYTOUYHON ATTeCTAlUM:

CrpyKTypHBII
DIIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3yiabTaThl O0ydeHUS

O1neHOYHBIC CPEACTBA

IT1K-2: Cnoco0O€eH BBINOIHATE IMPOU3BOJACTBCHHLIC 3a1a4U I10 BBIITYCKY TOB&pHOfI OPpOAYKIHUH TOINIMBHO-OD3HCPICTUUCCKOI'O KOMILJICKCA

[1K-2.1

OL[CHI/IBaeT mapaMeTpbl u
TCXHOJOI'MYCCKUX

PECIKHUMBI
IIpoueCCoB, BHOCHUT
OpCaIOKCHUSA 110 HMX COBCPIICHCTBOBAHUIO,
AHAIIU3UPYCT PE3YJIbTAThI HpOPI3BO)ICTB€HHOI>i
ACATCIIBHOCTH B TOIIMBHO-OHCPICTHYCCKOM

KOMIIJICKCE

28.
29.

30.
31.
32.

33.
34.
35.

36.
37.

38.
39.
40.

41.
42,

Bonopon, cuHTe3-Ta3: mpakTuyeckoe NPUMEHEHUE U METObI ITOJTy4eHHS.

CrocoObl  mody4eHMs] CHHTE3-Ta3a M3 NPUPOJHOro Trasza: (CyIIHOCTb, Kparkas
XapaKTepUCTHKA)

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

coeauHenuii. KaranuzaTopsl.

Cxema ABYXCTYNEHYATOW CEPOOUNCTKH MPUPOTHOTO ra3a.
OKHCIUTENBHBII MHPOIN3 TPHUPOAHOro rasza (mapiuansHoe okucieHue merana) (POX):
XUMUYECKass  cxeMa, (U3UKO-XMMHYECKHE OCHOBBI  Tpoliecca.  XapaKTepUCTHKa

KOHBEPTUPOBAHHOTO Ia3a.
[TapoBas kouBepcust Mmerana (SMR) ): cymHOCTE M XUMHYECKast CXeMa Tpoiiecca
KaranuzaTopsl KOHBEpCUH IPUPOAHOIO rasa.
[lapoBas koHBepcusi MeTaHa (SMR):
XapakTeprucTuKa KOHBEPTUPOBAHHOTO rasa.
VYTIeKucnoTHas KOHBEPCHs IPUPOJHOIO ra3a: CyIIHOCTh U XUMHUYECKask cXeMa IpolLecca.
VYTIeKucnoTHas KOHBEPCUS MPUPOJHOTO rasza): (U3UKO-XMMHUYECKHE OCHOBBI Ipoliecca.
XapakTeprucTuka KOHBEpTUPOBAHHOIO ra3a.

KomOuHupoBaHue TpaAMLIMOHHBIX CIOCOOOB pHU(OPMUHTAa HPUPOIAHOTO ra3a/mMeraHa -
AstoTepmudeckuii pudopmunr (ATR)

KomOuHupoBaHue TpagMIMOHHBIX CIIOCO00B pU(OPMUHTAa MPUPOAHOrO ra3a/mMeraHa -
TpoitHoii pugopMuHT

OcHoBHBIE anmnapaTsl KOHBEPCUH TPUPOJHOTO Ta3a.

AJnbTepHAaTUBHBIE ITYTU OKUCIICHUS METaHa B CUHTE3-Ta3

Beigenenue uncToro Bogopo/ia U3 NpoayKTOB KOHBEPCUH TPUPOAHOIO Iras3a

(U3HKO-XMMHYECKHE OCHOBBI  IIpoliecca.




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, IMOJNYYEHHOTO MpHU Tra3uuKaiiu
Pa3IM4HOIO TBEPIOTO CHIPHSL.

lasuduxanus yris. BapuaHTsl HCTIONB30BaHUS MTOTYYSHHOTO CHHTE3 ras3a.

[IpombllIEHHOE TPUMEHEHUE TEXHOJIOTUH razuuKaniy TOIIMBaA 33 PyOexoM

[Tonmyyenne cuHTE3-Ta3a U3 Pa3IMYHBIX BUIAOB OMOMACCHI.

Cunres-ra3. Cocras. [Ipumenenue. Ilonyuenue cuntes-rasa c¢ 3anaHHbiM CO-BOOPOAHBIM
YHCIIOM.

[lonydyeHne cuHTE3-ra3a Ha UHTETPUPOBAHHBIX METAIITYPIHUECKUX MPEANPUATUAX TOJIHOTO
LAKJIA

Pemnts 3amauy
1.0npenenuts TeopeTHUeCKui pacxo Oyporo yris (comepkamero 70%(macc) yriaepona),
BOJIIHOTO Tapa M Bozayxa Juid noiydeHus 1000 M3 reneparopHoro rasa cocrasa , %(00) :

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

C+H202CO+H2 (a)
2.YKaxuTe cTaTbu MNPUXOAHOW M PACXOJHOW MaTepHAIbHOIO M TEIJIOBOro OallaHCOB
HpOHeCC& NOoy4eHus1  BOAOpOda KATaJIMTHIECKOM KOHBCpCI/ICﬁ MCTaHa. Hpouecc HUACT 10 PCaKIMU:

CH, +H,0=CO0O +3H, —206,2 k/[o«c/ monw
CocraB MCXOJTHOM Tra30BOM CMECH (M3): CH, - 100,0; H>0 - 250,0. TToTepu TETIOTHI COCTaBIISOT

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

Paccuuraiite MaTepuanbHbINA U TEMJIOBON OaslaHCHI




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yiabTaThl O0yUeHHS

O1neHOYHBIC CPEACTBA

Buinonnume mecm

8. Jlis yckopeHus Ipoliecca MapoBOM KOHBEPCHU METaHAa M MCKIIOUCHHUS 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/1a BOAOPO/IA 10 PEAKIIUH

CH, +H,0 <3H, +CO, AH =206 x/oc/ monb  cnocoGCTBYIOT:

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

6) CHMIXCHHUC JAaBJICHHA, IMOBBIICHUE TEMIICPATYPhI, YBCIMYCHUC COOTHOIICHUA IIap:ras,
HCIIOJIb30BAHUEC KaTajin3aTopa

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

F) MOBBIIIICHUEC JaBJICHUSA, TIOHWXKXCHUC TCMIICPATYPhI, YBCIIMUCHUC COOTHOLICHUS ITap:ras.

10. KouBepTrpoBaHHbIiA ra3 (mocie ABYXCTyneH4aroid KouBepcud metana U CO) COAEpKUT,
00.%

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

6) CHy-04, H;- 59,8, CO,-15,2

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

r) CHy-98,Hy-0,CO,-04.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yiabTaThl O0yUeHHS

O1neHOYHBIC CPEACTBA

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




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMesxkyTouHast aTTecTanus 1o quciuminae «COBpeMEHHbBIC METO/IbI OTYUCHHSI CHHTE3-Ta3a)
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_H/IMI/IC$I
3HAHUH, U IPAKTUYECKUE 3a/1aHUs, BEISIBIIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHUN U
BJIQJICHUM, IPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH N0 JaHHOW AMCUUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHAIMOHHBIM OujieTam,
KQKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IPAKTHUUECKOE 3a/1aHHUE.

Iloxa3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLCHKY «OTJIUYHO» (5 0a/u10B) —00yUYarOLIMIACS JEMOHCTPUPYET BBICOKUIT YPOBEHB
c(OPMUPOBAHHOCTH KOMITETECHIIHI, BBICOKUI1 YPOBEHb 3HAHHUI HE TOJIHKO HAa YPOBHE
BOCIIPOM3BECHUS 1 00BSICHEHUSI HH(OPMALIUK, HO M MHTEIJICKTYaJIbHbIC HABBIKH PELICHUS
npo0JieM u 3ajau:

® JJaeTCs KOMIUIEKCHAs OLICHKA MPEI0KEHHONW CUTYallNH;

® JICMOHCTPUPYIOTCSI TJyOOKHE 3HAHUS TEOPETHUYECKOTO Marepuaja U yMEHHE HX
MIPUMEHSATD;

® [I0CJEN0BATEIbHOE, PABUIILHOE BBIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHHI;

e yMcHHE 000CHOBAaHHO M3JIaraTh CBOM MBICIIH, JEJIaTh HEOOXOAMMBIC BBIBO/IBI.

® Ppa3BEpPHYTO OTBEYACT HA JIOIIOJHUTEIBHBIE BOIPOCHI.

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH:

e Bomnpocsl pacKpBITHI 110 CYIIECTBY;

® JIEMOHCTPUPYIOTCS JOCTATOYHbIE 3HAHUS TEOPETUYECKOTO MaTepuana U yMEHHUEe UX
IPUMEHSITh; HO JIONYCKAIOTCS] HE3HAUNUTEIbHbIE OLINOKH, HETOUHOCTH

e BBHIMOJIHEHHE BCEX MPAKTUYECKHX 33JaHUM; BO3MOXKHBI €JUHMYHBIE OIIMOKH,
WCIIPABIIIEMBIE CAMUM CTYAEHTOM IOCJIE 3aMEYaHUs TPENOoJaBaTels;

® 3aTpyJHEHUS IpPU AHAIMTUYECKUX OMNEpalUsiX, MEepeHoce 3HAHUNW M YMEHUH Ha
HOBBIE, HECTaHJAPTHBIE CUTYAlIUH.

e MMeEeT 3aTPYJHEHMS IPU OTBETE Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbLHO» (3 Oania) — o0yJyarouuiicss 1eMOHCTPUPYET MOPOrOBBIN
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH:

® 3aTPYyIHEHUS C KOMIUIEKCHOH OLIEHKOH MPeJI0KEHHON CUTYaIUH;

® HEMOJHOE TEOPEeTUYECKOe O0OOCHOBaHHE, TpeOyrollee HaBOAAIIUX BOIPOCOB
MpernoaaBaTens;

e  BBINIOJIHCHUE 3aJJaHHI MTPH MOCKA3Ke MPETIoIaBaTelIs;

e 3aTpyaHEHUS B (OPMYIUPOBKE BHIBOJIOB.

e  JIOTIOJHUTEIHHBIC BOIPOCHI BBI3BIBAIOT 3aTPY/HCHHE.



— Ha OIICHKY «HeYA0BJIeTBOPUTEIbHO)» (2 6aria) — 00yJarouiicss JeMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHUecKoro MaTepHaa, J0MyCcKaeT CYIIeCTBEHHbBIE OMNOKH, He
MOYKET MOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS POCTHIX 3a/1a4.

e QoJbIIas YacTh BOIIPOCOB HE paCKphITa,

° 06yqa101u1/11710;1 HE MOXET MNPOHUJUIFOCTPHUPOBATHL OCHOBHBIC IIOJOXKCHUA TCEOPHUH
KOHKPCTHBIMU IIpUME€paMH, HE MOXCT IIPUMCHHUTL TCOPUIO IIpU PCHICHUU
KOHKPCTHBIX 3a1a4;

® HCT OTBCTOB HA JOIIOJHUTCIIBHBIC BOIIPOCHL

— Ha OIICHKY «HEY/10BJIeTBOPUTEILHO» (1 6amr) — 00ydJaromuiics He MOXET IMOKa3aTh
3HAHMS HAa YPOBHE BOCIIPOU3BEACHUS U 00BICHEHUSI MHPOPMAIH, HE MOXKET MOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.



