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1 Leau ocBOeHMS TUCHUNIMHBI (MOIYJISA)

[ensiMu OCBOCHUS AUCUUILINHBI (MOAYIS) «DU3HMKO-XUMUUYECKHE OCHOBBI METaJLTypruye-
CKHX MPOLIECCOB) SIBJISIFOTCS:

- W3y4YEHHE COBPEMEHHBIX METOJIOB HCCIEAOBAaHUS CTPYKTYpPHl U (DU3HKO - XUMHUYECKUX
CBOMCTB METANINYECKUX U OKCUIHBIX PACILUIABOB;

- U3YYEHHE IMpoLeccoB (Pa3oBbIX MPEBpaIllEHUH B METAJUIMUECKUX CHCTEMAX;

- IPUOOpPETEHNE HABBIKOB NMPUMEHEHUS TEOPETUUECKUX Pa3pabOTOK K MPAKTUYECKUM 3a-
JlagyaM MCCIIeI0BAaTEIbCKON AEATEIbHOCTH;

- JaTb 00y4yaromyM OCHOBBI 3HAHHMH B 00JACTH BBICOKOTEMIIEPATYPHBIX METaTypruye-
CKHX IPOIIECCOB;

- 00ecneunTh NOArOTOBKY K YCBOCHHIO MPO(GUIMPYIOMUX TUCHUIUIMH U CAMOCTOSTENbHOM
WHKEHEPHOU J1eATEIbHOCTH.

B nporuecce 00ydenus o JaHHON NUCHMIUIMHE CTYJCHT IOJy4YaeT 3HaHUS, IpuoOperaeTt
YMEHHMSI U HaBBIKU IIPOBEJCHHS PACUeTOB MPH PELICHUH (PU3NKO-XUMUYECKUX 3a]a4, 3HAKOMUT-
cs ¢ nmpubopamMu U 000pyAOBAHUEM, IPUMEHSEMBIM IIPU HAYYHBIX MCCIIET0BAHUSAX.

2 MecTo TUCHMILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
MOATrOTOBKM 0akajiaBpa

JuctumimHa «PU3MKO-XUMUYECKUE OCHOBBI METAJUIYPrU4€CKHX IPOLECCOB» BXOAUT B
BapHUaTUBHYIO 4acTh 010ka 1 0Opa3oBaTesIbHOM POrpamMMBl.

JUist u3ydeHus AUCIUILTIHBI HE0OXOIMMBI 3HaHUS (YMEHHUs, HaBBIKH ), COPMHUPOBAHHEIC B
pe3yibTare U3y4eHus: XMMUH, (PU3UKH, MaTeMaTHKH, HHHOPMATUKH, (PU3NUECKON XUMUH.

3HaHus (yMEHHU), NOJIYYEHHbIE NPU U3YYEHUU JAHHOW JAUCLUUIUIMHBI OyayT HEOOXOAUMBI
JUIS U3YYEHUS MOCIEeNYIOIUX TUCLMIIMH: XUMUYECKUE PEAKTOPhl, XUMHUYECKasi TEXHOJIOTHs TO-
IUIMBA U YIJIEPOJHBIX MAaTEPUAJIOB, TEOPETUYECKUE OCHOBbI XUMUYECKOM TEXHOJIOTUU TOIIMBA U
YIJIEPOAHBIX MAaTEPUATIOB, TEXHUYECKAs TEPMOAMHAMMKA U TEIJIOTEXHHMKA, U3BJICUEHUE U IEpe-
paboTKa XMMHYECKHUX MPOJYKTOB KOKCOBAHHUS.

3 Komnerenuun ody4aromerocsi, GopMupyemMblie B pe3yJibTaTe 0CBOCHUS
AUCHUILUINHBI (MOYJIS1) M IVIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pe3ynbrate ocBoeHUs AUCHUILTUHBI (MOAYIs) «DU3UKO-XUMUYECKHE OCHOBBI METAILTyp-
TUYECKUX TPOLIECCOBY OOYUAIOIIUICS JOMIKEH 001a1aTh CICAYIONIMMU KOMITETCHIIUSIMU:

CrpyKTypHBII
JIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHUS

KOMIICTCHIIN U

OIIK-1 crnocoOHOCTHIO M TOTOBHOCTBIO UCII0JIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCLUIUIMH B IPO(eCcCHOHANTBHON e TeTbHOCTH

3HaThb - 6a30BYI0 TEPMHHOJIOTHIO, OCHOBHBIE ITOHATHUS M 3aKOHBI, UX MaTeMaTH4eCKOe
BBIPa)KCHHUE;

- KJIJacCCU(PMKALIMU U CYLTHOCTh METOJIOB aHAJIN3a; TEOPETUUYECKUE OCHOBBI U
MIPUHLUIIB TEPMOJUHAMUYECKUX METO/0B AHAJIN3a; OCHOBHBIE 3aKOHBI TEPMO-
JUHAMUKHU METAJUTypPTUYECKUX MIPOLIECCOB;

- METO/IbI HCCIIEIOBAHNUS U YCIIOBHSI POBECHUS SKCIIEPUMEHTOB M AaHAJIU30B;
OCHOBHBIE JKCIIEPUMEHTAIIBHBIEC U PACUETHBIE METOJIBI ONPEICIICHUS TEPMOU-
HaMHYECKHX XapaKTEPUCTHK.

YMeTh - CaMOCTOATCIIBHO (I)OpMy.HI/IpOBaTB 3agavy (I)I/IBI/IKO-XI/IMI/ILIGCKOFO HucciacaoBa-
HHUA B XUMHUYCCKHUX CUCTEMAX; MOJb3YyACh IMOJYUCHHBIMU 3HAHUAMMA, YMCTD BbI-
6I/IpaTB ONTUMAJILHBIC TYTU U MCTObI PCHICHUS ITOCTABJIICHHBIX 3a/1a4;




CTpyKTypHBI
3IEMEHT

KOMIICTCHI UM

[Tnanupyemble pe3yabTaTbl 00ydeHUs

- IPOBOJUTH (PU3UKO-XUMHUECKUE HCCIIE0BAaHMs CUCTEM M IPOLIECCOB C HC-
MOJIb30BaHUEM COBPEMEHHBIX METOAOB M MPHUOOPOB; MPOBOIUTH (DUUKO-
XUMUYECKHUE PACUECTHI;
- TIPOBOJUTH (DU3UKO-XUMHUECKUE HCCIEAOBAHMS CUCTEM M IPOIECCOB C HC-
II0JIb30BAaHUEM COBPEMEHHBIX METOAOB M MPHUOOPOB; MIPOBOIUTH (DUUKO-
XUMHUYECKHE PACUETBHI.

Bnanets

- MPaKTUYECKUM TMPHUMEHCHHUEM BAKHEWIIHMX COBPEMEHHBIX TEOPETUYECKHX,
TCPMOANHAMHUYCCKUX MCTOAOB; HABBIKAMH BCACHUA IIOUCKA H€O6XO[[I/IMBIX
3HAHHU 110 JTUTEPATYPHBIM U APYTHMM HCTOYHHUKAM;

- METOJaMH DKCIIEPUMEHTAILHOTO UCCIICOBAHHMS; OTPE/ICIICHHS COCTaBa CHUC-
TEM, METOJIaMH TIPEICKa3aHHs POTEKAHUs BO3MOYKHBIX XUMHUCCKHUX PEAKIINI;
- MCTOAUKaMHU paCdYCTOB KMHCTUKH IMMPOUCCCOB B MCTAJUTYPTHUICCKUX CUCTEMAX,
pUEMaMH OLICHKH Pe3yJIbTaTOB SKCICPUMEHTA; HABBIKAMHU CaMOCTOSTEILHOMN
paboTHI.

[TK-16 crtocoOHOCTBIO TUTAHUPOBATH U IPOBOJAUTH (PU3NIECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
IPOBOANUTH 00Pa0OTKY MX Pe3yIbTaTOB M OLIEHMBATH ITOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U YC-
TaHABJIMBATh TPAHUIIBI KX TIPUMEHEHUS, IPUMEHSATh METO/IbI MAaTEMAaTHUECKOTO aHAIN3a U MOJIe-
JMPOBAHMS, TEOPETUIECKOTO M IKCIIEPUMEHTAIBHOTO HCCIICTOBAHUS

3HaTh

- OCHOBHBIE TIOJIOKEHUS 001N XMMUHU; OCHOBHBIE 3aKOHBI (PHU3NYECKOMN XU-
MHH, a TAK)KE CITOCOOBI MX MPUMEHECHHS JIJIsl PEIICHHS TEOPETUUCCKUX U IPH-
KJIQTHBIX 3a71a4;

- TEOPETUYECKHUE OCHOBBI XUMHUYECKUX U (PU3HKO-XUMHYECKUX IPOIECCOB, JIe-
JKalMX B OCHOBE METAJUTYPrUYECKOro MpOU3BOJICTBA;

- OCHOBHBIE TTOHATHS, 3aKOHBI U MOJIEJIM TEPMOJIMHAMUKH, XUMUUECKON KHHE-
THKHU; BIUSHHE OCHOBHBIX 3aKOHOB TEPMOJAMHAMHUKN U XUMUYECKOW KUHETUKH
Ha MPOLECCHI B METAJUTYPTUH.

YMmern

- UCIIOJIb30BaTh OCHOBHBIE XUMUYECKHUE 3aKOHBI U IIOHATHUS, TEPMOAUHAMUYE-
CKHME CITPABOYHBIE JaHHBIE; IPUMEHATH METOAbl MATEMATUUECKOTO aHAJIN3a U
MOJIETIMPOBAHMS;

- YMETh COYETaTh TEOPUIO M MPAKTHUKY JJISI pEIICHUS MHKEHEPHBIX 3a7a4; Mpo-
BOJIUTHh TEPMOJAUHAMUYECKHE PACYETHI METAJUTYPTrUUECKUX ITPOLIECCOB, HA OC-
HOBE MPAKTHYECKUX JAHHBIX;

- rpaduuecku 0ToOpaxkaTh MOJTYYCHHBIE 3aBUCUMOCTH; aHATTM3UPOBAThH U 00-
CYXKJIaTh PE3YNbTAaThl (PU3UKO-XUMUUYECKUX UCCIICIOBAHMI; BECTH HAYUYHYIO
JTUCKYCCHIO 110 BOTpocaM (pU3N4ecKo- XMMHUYECKUM OCHOBaM MeTallTypruye-
CKHMX MPOLIECCOB, TPOBOAUTH MATEMATUUYECKYIO0 MHTEPIPETALIUIO MOJTYYEHHBIX
PE3yNbTATOB M ONPENENITh Hanbosee 3HauuMble (PaKTOPBHI.

Bnanetn

- HaBBbIKaMU BBIUMCJIEHMSI TETIOBBIX 3()()EKTOB XMMHUUECKHUX peaKIHil npu 3a-
JAHHOM TeMmIepaType B YCIOBUSAX MMOCTOSIHCTBA JIaBJICHUS WK 00beMa, KOH-
CTaHT PaBHOBECUS] XUMUUECKHUX PEAKIIUI MPpH 3aJaHHOI TeMIiepaType;

- IPUMEHSATH COBPEMEHHOE (pr3nuecKoe 000pyI0BaHNE U TPUOOPHI TIPHU pellie-
HUU MPAaKTUYECKUX 33/1a4, IPOBOJIUTH CTATUCTUYECKUM aHaIN3 MOJIyYEeHHBIX
AKCIEPUMEHTANIbHBIX JIaHHBIX;

- METO/IaM{ ITPOTHO3UPOBAHUS PE3YJIbTATOB BO3ACHCTBHS Ha TEXHOIOTHUECKHE
MPOIIECCHl B METAJUTYPTIHH; BEIABUTATh TUIIOTE3bl M YCTAHABIUBATH T'PAHULIBI UX
MIPUMEHCHUS.




4 CTpyKTypa U co/iepKaHue ITMCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX enunuil 144 akana. 4acoB, B TOM YHUCIIE!

— KOHTaKTHas paboTa — 57,2 akaj. 4acos:

— ayauTopHas — 54 akaj. 4acos;
— BHEAyAHTOpHAas — 3,2 aKaJl. 9acoB

— camocTosATeNbHas padota — 51 akaj. 4acos;
— TOATOTOBKA K 3K3aMeHy — 35,7 akaJ. Jaca.
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TepMoaMHaMHMKa M KHHETHKA PEaKIUN To- 4 6 Boinonnenue unnuBuayansHoro |IIposepka u 3amura uaausu- |OIIK-13yB
peHus B Ta30BoO (a3e, reTeporeHHbIe peak- nomanrHero 3aganust Nel Paspa- |myanmeHoro 3amanust Ne 1. Pe- |I1IK-16 3yB
1007031 00TKa alropyuT™Ma BBHIMOJIHEHUST  |LIEHHE 3a/1a4
pelIeHns 3a/1a41
1.1. Ananmu3 paBHOBECHSl PEAKIUNA TOPEHUS 1 Brimonnenue nuauBuayanbHoro |IIposepka u 3amurta nuaausu- |OIIK-13yB
BOJOpOJAa U MOHOOKcHJA yriepona, Kwucio- nomainsero 3axanus Nel Paspa- |nyanbHOro 3amanust Ne 1 [IK-16 3yB
PONHBINA MOTEHIIMAN ra30BoM (asbl. Peakius 00TKa aJITOPUTMA BBITTOTHEHUS
BOJSIHOTO rasa. penieHus 3a1aun
1.2. KuHeTuka u MEXaHHU3M peakIuil rope- 3 Brinonnenue nnauBuayansHoro |IIposepka u 3ammra unausu- |OIIK-13yB
Hus. TepmonnHaMuKa peakiyil TOPEHUS yr- noMarnaero 3amagus Nel nyansHOro 3ananust Ne 1. Pe- |TIK-16 3yB
aepoaa LIEHHE 33124
HToro mo pazneny 4 |6
2. TepMonMHAMHYECKUN aHAIN3 IPOIECCOB 6 12 [ToaroroBka k y1aboparopHoii pa- |Bemonnenue u oocyxaenne |OIIK-13yB
TEPMUYECKOM JAMCCOLMALNM  XUMUYECKUX 6ote Nel JTAHHBIX TabopaTtopHoi pado- |ITK-16 3yB




Pasznen/ tema

Cemectp

AynutopHas

KOHTaKTHas paboTta
(B akaz. yacax)

CamMocTosiTenbHas pa-
0orta (B akaJ. yacax)

Bun camocrostenpHon

®opMa TEeKyLIEro KOHTPOJIA
yCIIEBAEMOCTH U

Kop v cTpyKTypHBIU
2JIEMEHT
KOMIIETEHITUU

AHCHHATUIHBL = g E g E padote! IIPOMEKYTOUHOM aTTECTaluU
85|88
= | E8 | ES8

COEJIMHEHUI TbI No 1
2.1. lucconmarusi KapOOHATOB U OKHUCIIOB 1 | 33U 1 |6 [ToaroroBka k naboparopHoil pa-|3ammura maboparopHoit pabdo-|OIIK-13yB

6ore Ne2 u ortuera mo sabopa-|Tel Nel. Pemenue 3amau [1IK-16 3yB

TopHO#l pabore Nel Paszpabotka

QITOPUTMA BBITIOJIHEHHS  pellie-

HUS 33/1a41
2.2. Kunernka, MEXaHU3M IpoIiecca JIUCCO- 1 | 3/31 3 |5 [ToxaroroBka otuera mo yabopa-|3ammra tabopatopHoit pado- |OITK-13yB
1Uanuy KapOoOHaToB TOopHOHU paboTe Ne2 TbI Ne 2 I1K-16 3yB
Hroro no pazaeny 2 | 6/6H 4 |11
3. MexaHM3M M OCHOBHBIE KHHETHYECKHUE 3a- 4 | 6/61 12 OIIK-13yB
KOHOMEPHOCTH ITPOLECCOB OKHUCIIEHUS Me- [IK-16 3yB
TaJJIOB
3.1. OOmas XxapakTepUCTHKAa BOCCTaHOBH- 1 | 6/61 2 |3 ITonroroBka k nabopaTtopHoii pa- |Beimonnenue u oocyxaenune |OIIK-13yB
TEITBbHO-OKUCIIUTENBHBIX peakiuii. Mexanusm 6ote Ne3 PazpaboTka anroputma |JaHHBIX JabopaTopHoi pado- |[1IK-16 3yB
Y KHHETHKa BOCCTAHOBJICHHS OKCHJIOB BBINOJIHEHUS pEIIeHUs 3a/1auu ToI Ne 3. Perenue 3a1au
3.2. TepmoIVMHaMHMKa BOCCTAHOBJICHUS Me- 1 3 |3 CamocrosTenbHOE U3yUYECHHE [IpoBepka u obcyxaenue pe- |OIIK-13yB
TaJIJIOB ra3aMu y4eOHOI 1 Hay4HOI IuTeparypsl (3yiabTaToB JabopaTopHoi pa- |[I1K-16 3yB

60Tb1 Ne3 1 BBIBOJIOB 110 pabo-
te. CobeceoBaHMe.

3.3. BoccraHoBieHHE OKCHUIOB METajula BO- 1 4 [ToaroroBka otuera no nabopa- |3ammura tabopatopHoii pado- |OIIK-13yB
JOPOAOM U OKCHJIOM yIJIepoaa TOpHOH paboTe Ne3 TbI Ne 3 [1K-16 3yB
3.4 Kap6o - MeTayuioTepMHUYECKOE BOCCTa- 1 1 |4 CaMocTosTenbHOE U3yUYeHUe CobecenoBanue. OIIK-13yB
HOBJICHUE OKCHJIOB y4eOHOI U HAyIHOU JTUTepaTyphI ITIK-16 3yB

7
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Elei|i: & 5 -
SO 1R §¢ N7
Hroro no pazneny 4 6 14
4. MeTaJulypru4eckue paciuiaBbl 5 4 6/61 12
4.1 AKTUBHOCTb KOMIIOHEHTOB B PacTBOpax. 1 1 4 Broinonnenue nnnuBuayansHoro |CobecenoBanue mno conepxka- |OIIK-13yB
nomaurHero 3aganust Ne2 Paspa- |Huio u BeinonHenuto uaausu- |[1K-16 3yB
00TKa alropuT™Ma BBHIMOJTHEHHS]  |IyaJbHOTO JIOMAIIIHEro 3a/a-
peueHus 3a0a4u Hust No2. Pemenue 3amag
4.2 Metamtyprudeckue nuraku. Teopuu (Mo- 2 | /66 1 |4 [ToaroroBka x maboparopHoit pa-| Beimmonnenune u ob6cyxaenue|OIIK-13yB
JIEJIN) METAJUTYPTUYeCKUX PacllyIaBOB 6ote Ne4 JaHHBIX JlaboparopHoi pabo-|IIK-16 3yB
ThI Ne 4
4.3. CylHOCTh OKUCIIUTENIBHOTO paduHUPO- 1 1 |4 CamocrosiTenbHOe u3yuyenue|3ammra jgabopaTopHoil pabo-|OIIK-13yB
BAHMS JKEJIE3HBIX CIUIABOB yueOHOM 1 HayyHOU auTepaTypsl |Thl Ne 4 [1K-16 3yB
Hroro no pazneny 4 | 6/6M | 3 |12
5. Ilpoueccrl aedocdopauuu, aecyiabdpypa-| 5 4 8 CaMocTosATENbHOE U3YUYEHNE ITpoBepka u 3amura ngusu- |OIIK-13yB
LIMH B JKEJIE3HBIX CIulaBax. Packucnenue me- y4ueOHOM 1 HayyHOU IuTepaTypsl |ayanbHoro 3agaHus Ne 2. Pe- |TIK-16 3yB
TanoB. [IoBepXHOCTHbIE SIBIIEHUS B MeTall- PazpaboTka adropuTma BBINON-  |IIEHHE 33124
JYPTUYECKHUX HEHHsI PEIICHHS 3a]]a91
5.1 Tpoueccs nepochopanuu, necyibdypa- 1.5 CamocrosTenbHOe U3y4YeHUe CoGecenoBanue no teme pac- |OIIK-13yB
[IUU B KEJNE3HBIX CIIJIaBaX y4eOHOW U HAyYHOU JTUTEPATyphl |TBOPUMOCTH ra3oB B Metaie |[1K-16 3yB
5.2 Packuciienne MeTaiioB 1,5 CaMocTosTenbHOE U3yUYeHUe CobecenoBanue 1Mo TeMe OIIK-13yB
y4eOHOI 1 Hay4HOI uTeparypsl |crnocoObl padpunupoBanus me- |I1K-16 3yB
Tajyla OT HEMEeTAJUTMUYECKHUX
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5.3 TIoBepXHOCTHO aKTHUBHBIE BEILIECTBA 3 1 1 CaMocTosTeIbHOE U3YUYEHNE CobecenoBanue 1o TeMe OIIK-13yB
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N — B TOM umcIe, yackl, OTBE/ICHHBIE HA pa0OTy B MHTEPAKTUBHOM (opMme.




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

OO0pa3zoBarenbHble TEXHOJIOIMH — 3TO LIEJIOCTHAas MOJEIb 00pa30BaTENbHOrO Ipoliecca,
CHCTEMHO OIpEAEISIONnIas CTPYKTYpy U COAEp’KaHHUE NEATeIbHOCTH 00EUX CTOPOH 3TOrO Ipo-
1ecca (IpernojaBaTelis U CTYAEHTa), UMEIOLIas Lelblo JOCTHKEHUE TUIAaHUPYEMbIX pe3yJbTaToB
C MONPABKO Ha MHIUBUAYaJTbHBIE OCOOEHHOCTH €r0 YYaCTHHKOB. TeXHOJOTHYHOCTh Y4eOHOTO
polecca COCTOUT B TOM, YTOOBI CeTaTh y4eOHBIHM MPOLECcC OJHOCTHIO YIPABIISEMbIM.

OCHOBHBIMHU TTpU3HAKAMU 00pa30BATENbHON TEXHOJIOTMU B €€ COBPEMEHHOM NOHUMaHHUU
SABIISTFOTCSL:

— JIETaIbHOE OIIMCAaHUE 00pa30BaATENIbHBIX 1IEIICH;

— MOATANHOE ONHKCaHKUE (IPOEKTUPOBAHUE) CLIOCOOOB TOCTUKEHNUS 3aJaHHBIX Pe3yJIbTaTOB-
nemei;

— MCII0JIb30BaHKE OOPATHOM CBSI3U C LIEIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOIO MPOLIECCa;

— TapaHTHUPOBAHHOCTh JOCTUIAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOAMMOCTb 00pa30BaTENIBHOIO IIpollecca BHE 3aBUCHUMOCTH OT MacTepcTBa
IIPENoIaBaTells;

— ONTUMAJIBLHOCTh 3aTPauynBaeMbIX PECYPCOB U YCHIIUH.

Peanu3zanus KOMIIETEHTHOCTHOIO MOJXOJa MPelyCcMaTpuBaeT MCIOJb30BAHNUE B yUYEOHOM
npolecce akTUBHBIX U UHTEPAKTUBHBIX (POPM MPOBEJCHUS 3aHATUH B COUETAaHUM C BHEAYIUTOP-
HOU paboTOH C eTbI0 POPMUPOBAHUS U PA3BUTHA MPOPECCHOHATBHBIX HABBIKOB 00yYAIOIIUXCSL.

Lenu, nocTaBiieHHbIE IPU U3YYEHUH Kypca, JOCTUTAIOTCS 33 CYET KOMIUIEKCHOTO TOJX0-
Jla K O0OY4EHUIO CTYJE€HTOB, OCHOBAHHOI'O HA COYETAaHUU TEOPETHUYECKOrO Kypca, J1a00paTOPHBIX
3aHATUHM U CaMOCTOATEJILHOM MO3HABATEIbHOM AEATENIbHOCTU CTYJIEHTOB. M3yueHue teoperuye-
CKOI'0 Kypca MpOBOJUTCS B CIELMATM3UPOBAHHBIX JIEKIIMOHHBIX ayJUTOPUSAX C UCIIOJIb30BAHUEM
BUJICOTEXHHUKH, TIO3BOJISIIOLIEH TPaHCIUPOBATh Yepe3 MOHUTOP PUCYHKH, CXEMBbI, MOJEIH, KOTO-
pBI€ B 3HAUUTENILHOW CTETIEHU 00JIEr4aroT MOHUMaHKe Kypca.

3aHATUS NPOBOAATCSA C NPUMEHEHHEM TPaJULMOHHONW M MOJYJIbHO-KOMIIETEHTHOCTHOM
TEXHOJIOTHi ¢ ncnoyib3oBanneM MHTepHeT-pecypcos.

Jlekuuu MpoXoJAT Kak B TPaAMLIMOHHOM (opMme, B BHJE MpE3eHTAlM, Tak U B Gopme
JeKUUHA-UHPOpMaIMii, OPUECHTUPOBAHHBIX HA M3JIO)KEHHE U OOBSICHEHHE CTYJEHTaM Hay4qHOU
UHpOpMaLNK, MOJIeKAIeH OCMBICIIEHUIO U 3alIOMUHAHUIO, JIEKIMI-KOHCYJIbTAINH, TJe Teope-
TUYECKUI MaTepHuall 3apaHee BbLAAECTCSA CTYJAEHTaM JUIsl CAaMOCTOSATEIbHOIO M3Y4YEHHUs, I MOA-
TOTOBKM BOIPOCOB JIEKTOPY, TaKUM 00pa3oM, JIEKIHS MPOXOJUT MO THUIY BONPOCHI-OTBETHI-
JTUCKYCCHSI.

JIeKIIMOHHBIN MaTepuan 3aKperuIsieTcsl B X0/ MPaKTUYECKUX 3aHATHH U 1a00paTOpHBIX
paboT, Ha KOTOPBHIX BBIMOJHSAIOTCS TPYNIOBbIE WIM UHIUBUIYAIbHBIE 3a/1aHUS M0 MPOIIEHHOM
teme. Ha mpakTuyeckux u 1a00paTOPHBIX 3aHATHAX CTYIEHTHI IPHOOPETAIOT HaBBIKM HCCIIEHO0-
BaTEJIbCKOW JESTENIbHOCTU U YMEHUSI OOBSICHATH PE3yJbTaThl SKCIEPUMEHTa, OCHOBBIBAsICh Ha
3HAHUSAX TEOPETUYECKOi yacTu Kypca. [Ipu mpoBeaeHnn 1abopaTOPHBIX 3aHATHHA HCIIONB3YeTCs
METOJI KOHTEKCTHOTO 00y4YeHUs!, KOTOPBIN MMO3BOJISIET YCBOUTH MaTepua IyTeM BBISIBJICHUS CBSI-
3ell MeX1y KOHKPETHBIM 3HaHHEM U €ro NMPUMEHEHHEM, a TaKXKe TEeXHOJOTHsl MOJYJIbHOIO 00Yy-
YeHHs] U KOJUIEKTUBHOTO B3aMMOOOy4YeHus (MapHas paboTa Tpex BHJIOB: CTaTWYecKas mapa, M-
HaMMYecKasl rapa, BapualioHHas 1apa).

WuauBuayanbHas caMOCTOSATEIbHAs MO3HaBaTeNbHAsl JESATENIbHOCTh CTYACHTOB 3aKJIIO-
qaeTcsl B Mo00pe JIUTEpaTyphl 10 pa3zenaM Kypca U ee usydeHuu. [Ipu 3ToM npeaycMoTpeHsl
WHAMBUAyalIbHbIE M TPYIIOBbIE KOHCYJIbTALMU [0 U3y4aeMbIM pasjenaMm Kypca. B pesynbrare
U3y4YeHHs! TaHHOW JAMCUUIUIMHBI CTYJCHTHI TOJDKHBI MPUOPECTH 3HAHUSA, YMEHUS M OIpe/eeH-
HBIH OMBIT, HEOOXOAUMBIE I OyAyIIed mpakTHueckoi nestenbHocTH. CaMocTosTenbHas pado-
Ta CTYJCHTOB CTUMYJHMPYET CTYIEHTOB K CaMOCTOSTEIbHON NMpopabOTKe TeM B MpOILEcCe BbI-
MOJIHEHUS! MHANBUAYAIbHBIX 33/1aHUH, B MPoIIecce MOATOTOBKH K KOHTPOJIbHBIM paboTaMm U UTO-
roBoif arrectauuu. CamocTosiTenbHast paboTa CTYJACHTOB HalpaBiieHa Ha 3aKperieHHue TeopeTu-
YEeCKOro MaTepHaia, U3JI0’)KEHHOT O IpenojjaBareieM, Ha IpopaboTKy TeM, OTBEICHHBIX Ha CaMO-
CTOSITENIbHOE U3YYEHHUE, HA MOATOTOBKY K BBIITOJHEHHIO U 3aIllUTe JIAOOPATOPHBIX paboT, MOAro-



TOBKY K KOHTPOJIbHOM paboTe U UTOrOBOW aTTECTAIHH.

B xone 3ansaTuii npeanonaraeTcs UCHOIb30BAHNE KOMIUIEKCA MHHOBAI[MOHHBIX METOJIOB
MHTEPAKTHBHOTO O0YYEHHS CTYIEHTOB, BKIIOYAIOLIETO B CeOsl:

- CO3JJaHKe MTPOOJIEMHBIX CUTYAIMI C MOKa3aTeNIbHbIM peIlleHueM NpoOJIeMBbl NIPEenoaaBa-
TENeM;

- CaMOCTOATEJIbHYIO ITOMCKOBYIO JI€ATENIBHOCTh B PELICHUU Y4eOHBIX Mpo0OJieM, HalpaBs-
JSIEMYIO TIPENoiaBaTeIeM;

- CaMOCTOATEJIBHOE pelIeHHe IPoOIeM CTYAEHTaMU 1101 KOHTPOJIEM IIPeroiaBaTels.

- pobaeMHoe 00y4YeHHEe — CTUMYJINPOBAHUE CTYJIEHTOB K CAMOCTOSATENIBHOMN «100BIYe»
3HaHUM, HEOOXOIUMBIX Ul PELIEHU KOHKPETHON IPOOIeMBbI.

- KOHTEKCTHOE 00y4YeHHE — MOTHBALUS CTYACHTOB K YCBOCHHUIO 3HAHUI IyTeM BBISBIIC-
HUS CBSI3€HM M@Ky KOHKPETHBIM 3HAaHHEM U €0 IPUMEHEHUEM.

- o0y4eHHe Ha OCHOBE ONbITa — aKTUBU3AIHS TO3HABATEILHOW JIEATEIIEHOCTH CTYACHTOB
3a CUeT aCCOLMAMU UX COOCTBEHHOI'O OIBITA C IPEIMETOM U3YUEHHUS.

- WHIMBHIYyaJbHOE OOYYEHHE — BBICTpaMBAHHE CTYACHTaMH COOCTBEHHBIX 0Opa3oBa-
TEJIbHBIX TPAaeKTOPHM Ha OCHOBE (OPMHPOBAHMSA WHAMBUIYAIbHBIX Y4EOHBIX IUIAHOB M MPO-
rpaMM C y4ETOM HHTEPECOB U MPEIANOYTEHUH CTYCHTOB.

- MEXJIUCLUIUIMHApHOE O0y4YeHHEe — MCIOJb30BaHMWE 3HAHMM W3 pasHbIX oOjacTel, Ux
TPYNIIMPOBKA U KOHIEHTPAIHS B KOHTEKCTE KOHKPETHOH peIaeMoi 3a1a4m.

- OIepeXxarolas caMOCTOsATeNIbHAs paboTa — U3yuyeHHe CTyJEeHTaMHU HOBOI'O Marepuana
JI0 €T0 M3JIOKEHUS MTPETIoIaBaTeNIeM Ha JICKIIUU U JPYTUX ayIUTOPHBIX 3aHATHSIX.

6 YuedHo-MeTOAMYECKOE OOecIieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

Conep:kaHue TEOPETHYECKOT0 pa3/iesia M CIHIIHHBI
(camocTosiTeJIbHOE H3YUeHHE)

1. Knaccudukanus mMetamryprudeckux mporeccoB. OCHOBHBIE 3aKOHBI TEPMOJWHAMHKH.
Oneprus ['n66ca n xumMudeckuit noreHnMan. KoHcraHTa XUMHUECKOro paBHOBECHS U ypaBHEHHE
n3oTepMbl peakiuu. CtannapTHoe u3MeHeHue sHepruu ['nd0ca. CmenieHne paBHOBECHS U IIpa-
BUJIO (a3.

2. Toperne okcupa yriepona. ['openme Bojopona. Peaknus BojsHOro rasa. Peakmwst
B3aumozeiicTeus yriepona ¢ CO,. Peakuyy HENOJHOTO U MOJHOTO TOpPEeHUs yriaepozaa. PaBHo-
BECHBIM cOCTaB ra3a. Bocruiamenenue ra3oBbix cMecei. Llenneie peaknnu. Kunernka u mexa-
HU3M TOpEHUs TBepAoro yriaepoaa. OCHOBBI KMHETUKHM T'€TE€POr€HHBIX MPOLIECCOB. XapaKTepH-
cTuka 1u¢pdy3noHHbIX nporeccoB. OCOOEHHOCTH MPOIECCOB B KHHETHYECKON U U (y3nOHHON
o0nacTsx.

3. Kuneruka okucinenust MmetaiioB. Posb quddy3un peareHToB 4epe3 OKAIMHY U KPUCTaJI-
JIOXUMHUYECKOI0 NPEBPAILEHUS HA FPaHULE METAJLI - OKcua. PopMaabHO-KMHETUYECKOE YpaBHE-
HUe Tpoliecca u ero aHanui3. Kunernueckuit u 1uPpy3MoHHBIN pexxuM peakuuu. BiusHue tem-
nepaTypbl Ha CKOpPOCTh OKucieHus. OKuciauTenbHoe paduHUpOBaHHME KUIAKUX MeTauioB. Ilo-
CJIEIOBATEIbHOCTh OKUCIEHUS puMeceid. TepMOIMHAMUYECKUN aHalIN3 PEAKIMH JIUCCOIUAllUN
kapOonaroB. KuHeTHnka mporecca AUCCOLHUAINHM, OCOOEHHOCTH KpPUCTAJUIOXMMHUYECKOTO Ipe-
BpallleHusl. ABTOKaTalIu3 mpolecca. BiusHue u3menbueHus: TBEpAbIX (a3 Ha TepMOJUHaAMHUUe-
CKHE€ M KHHETHYECKHE XapaKTEPUCTHKH Mpoliecca.

4. CTpoeHHE M CBOWCTBA METAUIYPrMYECKUX paciiaBoB. PU3MKO-XMMHYECKHI aHAIIN3
IJIAKOB. /[BOIHBIE MarpaMMBbl COCTOSTHUS LIUTAKOBBIX CUCTEM. J[MarpaMma COCTOSIHMSI CUCTEMBI
Ca0—Al1,03—SIi0,. PacrmaBienusie miaku. MojeKkyssipHas Teopusi. BSI3KoCcTh IUTaKOB.

Cepa B uyryHax u craysix. [Iporeccsl necynbdypaiium skese3HbIX criiaBoB. 1'a3bl (BOIOpOa U
a30T) B KeJIE3HBIX CIIaBax. PacTBopumocTh ra3oB. Kucnopon B jkene3Hbix cruiaBax Hemerannu-
YeCKHe BKJIIOUEHUS B CTAIAX M TEXHOJIOTHYECKUE CIIOCOObI padMHUPOBAHUS METalsIa OT HEMe-
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TaJUIMYECKUX BKIIOUEHUN. [I0BEpXHOCTHBIE SIBIEHUS B METAJUTyprudecKux npoueccax. [Iosepx-
HOCTHOE HATSDKEHUE IIIAKOB M XKEJIE3HBIX CIIIaBOB. [[0BEpPXHOCTHO-aKTUBHBIEC BEIIECTBA.

JlabGoparopHbie padoThbI:
Jlaboparopnas pabota Ne 1: TepMoarHAMHYECKUN aHAIU3 PEAKIIUU JUCCOIMAIIMHA KapOoHaTa
KaJbIus,
Jlaboparopras pabota Ne 2: I'paBUMETPUYECKOE UCCIICOBAHNE KHHETUKU TUCCOIHMALINN KapOo-
HaTa KaJIbLIUs;
JlabopatopHas padota Ne 3: [ paBUMETPUUECKOE UCCIIEIOBAHNE MAKPOKUHETUKN OKUCIIEHUS Kee-

3a;

JlabGopaTtopnast padota Ne 4: OnpeniesieHue 3JIEKTPOINPOBOAHOCTH IIUIAKOBOTO PACILIaBa.

@opMyJIMPOBKA HHAUBUIYAJILHOTO 3a1anus Nel

1. Jns peakuuu BoasHoro raza CO + H20 = CO2 + H2 onpenenuth BO3MOXKHOE HampaBlIeHUE
peakuu U paBHOBECHBIN cocTaB rasza mnpu temmeparypax: 700, 800, 900 u 1000° C, ecnu
UCXoHas razoBas cMech coaepxkut 23% CO u 27% H20, 20% CO2 u 30% Ho.

2. OmpenenuTh paBHOBECHBINM COCTaB ra3a B peakiuu bemna-bymyapa

®opMyIMPOBKA HHANBHAYAJIBHOIO 3a1aHus Ne2

C .+ CO2 =2CO

3agauya 1
Onpenenuth akTUBHOCTH OKcua xemne3a FeO B mommkoMmoHeHTHOM 1niake (Tal. 1).
Tabmuua 1
CocraB 1IJIaKOBOTO pacruiaBa mac. %
Bapuanr CaO MgO MnO FeO SiO, P,0s
1 40,0 50 3,0 25,0 25,0 2,0
3agauya 2

OHpe,I[CJ'II/ITB AKTUBHOCTH KOMIIOHCHTOB B CIIJIaBaX Ha OCHOBC KECJIC3a (Ta6ﬂ. 2,3)

Tabmumna 2
XUMHYECKUN COCTAB JKEJIE3HBIX CIIIaBOB (Macc.%)
Bapuant C Si Mn Cr S P )
2 0,08 0,30 0,40 0,15 0,045 0,035 0,047
_ Tabnuna3
[TapaMeTpbl B3aUMOJICHCTBHS &) KOMIIOHEHTOB CILIABOB HA OCHOBE JKeJIe3a
nipu 1600 °C
Dne- OnemeHr J
MEHT C Si Mn Cr P 0]
|
C 0,14 0,08 -0,012 -0,024 0,046 0,051 -0,34
Si 0,18 0,11 0,002 -0,0003 0,056 0,11 -0,23
Mn -0,07 0 0 0 -0,048 -0,0035 | -0,083
Cr -0,12 -0,0043 0 -0,0003 -0,020 -0,053 -0,014
S 0,11 0,063 -0,026 -0,011 -0,028 0,29 -0,27
P 0,13 0,12 0 -0,03 0,028 0,062 0,13
) -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEIEHUS MPOMEKYTOYHOM aTTeCTAIlUN:

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00y4CHHS

OneHouHbIE CpECTBA

OIIK-1 cnocoOHOCTBIO H TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbIX JUCHUIIINH B HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH

3HaTh

- 0a30BYI0 TEPMHUHOJIOTHIO, OCHOBHBIE [TOHS-
THUS ¥ 3aKOHBI, UX MaTEMaTHYECKOE BbIpaxe-
HUE,;

- KITacCU()MKALMHU U CYITHOCTh METOJIOB aHa-
J13a; TEOPETUUECKUE OCHOBBI U IIPUHIIUIIBI
TEPMOJMHAMHYECKUX METOJIOB aHaJIM3a; OC-
HOBHBIE 3aKOHBI TEPMOIMHAMUKN METAJLTyp-
TMYECKHUX MPOLECCOB;

- METO/Ibl UCCIIEIOBAHUS U YCIIOBHS ITPOBEIE-
HUS DKCIIEPUMEHTOB M aHAJIU30B; OCHOBHBIE
HKCIEPUMEHTAJIbHBIE U PACUETHBIE METO/IbI
orpeziesieHus: TEPMOAMHAMUYECKUX XapaKTe-
PHCTHK.

Crmcok BOIIPOCOB JIA IMPOBCACHHUA IK3aMCHA I10 AWCHUILIIMHE «DUBNKO-XUMHYECKHE
OCHOBBI MCTAJUTYPTHUYCCKUX ITPOUECCOB»

. B Kakux TeXHOJIOTHYECKHX MpoIeccax MPOUCXoauT Tepmudeckas qucconuanus CaCO3?

. JlaiiTe omnpeneneHue TEPMUHY «YIPYroCTh AUCCOIUAIIMN KapOoHaTa”.

. B uem 3axmtouaercst otiinune kKoHcTaHT paBHoBecus: Ka u Kp?

. B kakom ciyuae 3Hauenus Kp u ynpyroctu nucconnanun CaCO3 4uCIEHHO COBIAJAOT?

. C KaKko# 11eJIbI0 Tepe]] ONBITOM BaKyyMHUPYIOT paO0UYyI0 YCTaHOBKY?

. TepmonunaMuka oOpa3oBaHusl M JAMCCOLMANMS KapOOHATOB; TEMIEPAaTyphl Havajia.

. TepMoarHaMUKa TOpeHUs TBEPIOTO TOIJIMBA

. Kak Bausier crenens qucnepcHocTH KapOoOHaTa M M3BECTH Ha yHpyrocTh auccoruanuu Ca-
COs.

9. Kakue peakinu Ha3bIBalOT TONOXUMHYECKUMU?

10.Kakue MeTaimyprudeckue mpouecchl ABISIOTCS TONOXUMUYECKUMH PEAKIUASIMU?

11.Kakue XuMHUECKHE peaKLUU MPOTEKAIOT 110 aBTOKATAIUTUYECKOMY MeXaHu3My? UTo sBis-
€TCs KaTaIn3aTOPOM TaKUX MPOIECCOB?

12. Yto Takoe KpUCTAJUIMYECKas pelIeTKa, M KaKue XapaKTePUCTUKU KPHUCTATUYECKOi
peuietky Bel 3Haere?

O ~NO DN bW

13. PacnipenenneHre KOMIIOHEHTOB MEXJy METaUIOM M [IJAKOM; KOHCTaHTa U
K03hpuuUeHT
pacnpeneneHus

14. O0BsicHUTE U3MEHEHUE CKOPOCTH TOIMOXUMHUYECKUX IPOIIECCOB HA MPUMEPE BBIIIOIHEHHOM
paboThI.

15. KakoB MexaHu3M AMCCONMAINK KapOoHaTa KaTblus?




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

16. Pacckaxxute O METOIMKE OIpPENeNeHUs] CKOPOCTH JUCCOLMALUU KapOoHaTa KaJblus,
IIPUMEHEHHOH B IaHHOM OIIBITE.

17. B 4yeM 3aKiI04ar0TCs pa3aMyuus TOMOI€HHBIX U F€TePOreHHBIX peaKkiuii?

18. 13 xakux cTajnii CKJIAJBIBAIOTCS T€TEPOreHHbIC PEaKIInn?

19. Yto Ha3bIBaIOT PEKUMOM IE€TEPOre€HHOM peakiun?

20. KakoBbI 0COOCHHOCTH MPOTEKAHUS PEaKIUil B PA3INYHBIX PEKUMAX pEarupoOBaHUs?

21. Kak u3MeHsieTcss TOJIIMHA IUIEHKH OKaJWHBbl IPU OKUCIEHHMH METAJIOB B Pa3IMUYHBIX
pexuMax pearupoBaHusi?

22. B yeM CyIIHOCTb IPAaBUMETPUYECKOI0 METO/1a UCCIIEI0BaHUS OKUCIICHHS METaJIIOB?

23. KakoBa CTpyKTypa >KeJIe3HON OKaJIMHBI U OT KakuX (DakTOpOB OHA 3aBHCHUT?

24. Yto Takoe BIOCTUT M KaKOBa €ro POJIb B OKMCICHUU KEJE3HBIX CILIIaBOB?

25. ChopmynupyiiTe MPUHIUI KaPOCTONKOCTH JKEJIE3HBIX CTIABOB.

26. JlaiiTe onpeesneHust KOHCTaHThl CKOPOCTU peakuuu U Kodpduuuenta quddysuu.

27. B yeMm 3akirouaeTcs peakuuoHHas IUPGY3Ust U Kak OHA MPOSBISAETCS MPU OKHUCICHUH
xenesa?

28. KakoBbI OCHOBHBIE KOMITOHEHTHI METAJUTYPIHUECKUX HIJTAKOB?

29. Kak onpeaensioT yAeabHYI0 JIEKTPUYECKYIO IPOBOIUMOCTh PACIIaBOB?

30. Yro Takoe SHEprus aKTUBAIMH AJIEKTPONIEpPEHOCa, U KaK OHa MOXET OBITh omnpezeieHa’?

31.KakoBbI 3KCIIEpUMEHTAJIBHBIE IOKA3aTENbCTBA HOHHOTO CTPOEHUS IIJIAKOB?

32.JlaiiTe onpeneneHre NOHATHS "TMHAMUYECKAs BSI3KOCTh' pacruiaBa.

33.JlaiiTe onpenencHUe MOHATUS "KUHEMAaTUUECKasl BA3KOCTD ' pacIuiaBa.

34 .13 Kak1X 4acCTHUI[ COCTOSAT METAJUTyprUYECKHE MIJIaKhu?

35.Kakue yacTuIbl KOHTPOJIUPYIOT BA3KOE TEUEHHE B IUIaKax?

36.Kak onpenenstor BI3KOCTh NIIAKOBBIX U METALTNYECKUX PaCIjIaBOB?

37.4t1o0 Takoe SHeprusl aKTUBAIIUH BSI3KOTO TEUEHUs, U KaK OHAa MOKET OBITh onpeseneHa?

38.Uto MOkeT ObITh IPUYMHON KPUBOJIMHEHHOTO XapaKTepa N3MEHEHUS BA3KOCTHU C

TeMIlepaTypoii B koonuHarax Inn — 1/T?

39.KakoBbI OCHOBHbIE KOMIIOHEHThI METAJTYPIrHUECKHUX IIJIAKOB?

40.KaxkoBbI 3KCIIEPUMEHTANIbHBIE 10Ka3aTE€IbCTBA HOHHOTO CTPOEHHUSI LIUIAKOB?

41.JlaitTe onpenesieHNe NOHATHS "yAEIbHAsI JIEKTPUUYECKAs AIEKTPOIPOBOJHOCTS .
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CTpyKTypHBIii

DIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIIETEHIINHU
42.113 KaKuX 4acTHI] COCTOST METAJUTyPruyeCcKue nuiaKku?
VYMeTh - CaMOCTOATENbHO (QOPMYIUPOBATH 3a/auy | 3aauu JUIsl CAMOCTOATEIBHOTO PEIICHUS:

(U3UKO-XMMHUYECKOTO UCCIIEI0BAaHUS B XUMHU-
YECKUX CHUCTEMAaX; IOJb3YACh IOJy4CHHBIMU
3HaHUSIMHM, YMETb BBIOMpAaTh ONTHUMAaJbHbIE
IIyTU U METOAbl PELICHUs IIOCTABICHHBIX 3a-
nad;

- IIPOBOJIUTH (PU3MKO-XMMHUYECKUE HCCIIe10Ba-
HUS CHCTEM M INPOLECCOB C UCIOJIb30BAHUEM
COBPEMEHHBIX METOJIOB U NpUOOPOB; MPOBO-
JTUTh PU3NKO-XUMUYECKUE PACUETHI;

- IPOBOJIUTH (PU3UKO-XMMHUYECKHE HCCIIe10Ba-
HUS CHCTEM M NPOLECCOB C HCIIOJIb30BAHUEM
COBPEMEHHBIX METOJI0OB U NpUOOPOB; MPOBO-
JTUTh PU3NKO-XUMUYECKUE PACUETHI.

3amaua 1. OnpenenuTs paBHOBECHOE MaplUaIbHOE JaBICHUE KUCIopoaa B razoBoit cmecu CO-
COy mpu Temneparype 1300 °C u Pcoy/ Peo = 0,35.

3amaua 2. OnpenenuTbh paBHOBECHOE MapIMaibHOE JAaBICHUE KUCIOpOoaa B ra3oBoil cmecu Hop-
H0 npu temneparype 1500 °C u Pypo /P 12 =0,30.

3anaga 3. Kakoe gomkHo 0b1Th oTHOIIEHUE Y% CO2/%CO B razopoii cmecu CO-CO,, 4To0bI iU
temriepatype 1200 °C paBHOBECHOE JaBJIEHUE KUCIOpOJa B HEM cOCTaBIsLIO Por,= 1,5¢ 10 I1a?

3anmaga 4. Kakoe momkHo ObiTh oTHOmEeHHEe %0H,0/%H; B razosoii cmecu Hp-H,O, uToOBI TpH
temneparype 1300 °C paBHOBECHOE JaBJIEHUE KUCIOPOIa COCTaBIsuIo Poyr= 2+ 10” IMa?

3amauda 5. OnpenenuTs TeMIepaTypy, Ipu KOTOPOW paBHOBECHOE MaplUaIbHOE JaBICHUE KH-
cmopozaa B razoBoii cMecu CO-CO, npu otHomenun PCO;, /PCO=0,2 coctaBut Poy = 4-10-5
ITa.

3amaua 6. OnpenenuTs TeMrepaTypy, P KOTOPOH PaBHOBECHOE MapIIHAIbHOE JaBIICHUE KH-
ciopoa B ra3oBoit cmecu Hp-HoO mpu otHommenun P yrof/ P pp=0,25 cocraBut Poy = 5:10-5
[Ta. 3amaua 7. OnpenenuTh paBHOBECHBIN cocTaB ra3oBoit cmecu Hy - O, - HyO mpu temmnepa-
type 700 °C, eciiu UCXOIHbIE MapIUATbHbIC JABJIECHUS Ta30B B 3aKPHITOM CHUCTEME COCTABIISLITH
0,333 arm.

3angaua 8. Onpenenuth paBHOBECHBIN cocTaB razoBoii cMecu CO - O, - CO, pu Temmepatype
800 °C, ecnu UCXOJIHbIE MapLUaIbHbIE JaBJIEHUs Ta30B B cucreme coctaBisui: CO — 0,5 aTwm,
02 -0,3 arm, CO2 - 0,2 atm.

3anaya 9. OnpenenuTs, NpU KaKOW TeMIiepaType CpOACTBO KUCIOPOa K BOJOPOAY U MOHOOK-
CHUIy yTJIepoJia OJIMHAKOBO.

3amaua 10. OnpenenuTs BO3MOKHOE HAMpaBlIeHUE PEaKIMKU BOJSHOTO rasza MpH TemIepaType
900 °C, ecin ncxoaHas ra3oBasi cMech conepxkut 23% CO, 27% H,0, 20% 14 CO;, u 30% Ho.
Oo6mee naBienue B neun paBHo 105 Ila, a koHcTanTa paBHOBecus peakiuu npu 900 °C paBHa
0,76.

3anava 11. Onpenenuts TemnepaTypy, IpU KOTOPOM B pe3yJIbTaTe NPOTEKAHNS PEAKLIUU BOJSI-
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CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OrneHOYHBIC CPEICTBA
KOMIIETEHIIUN
HOT'O raza paBHOBECHas ra3oBasi cMech coaepxut 26,2% CO, 30,2% H,0, 16,8% CO, u 26,2%
H,. Temmeparypuas 3aBucumocth d3Heprum [ub6ca mna peakuuu CO(T)+H20(T)=
CO2(r)+H2(r) umeet Bug G= - 36600 + 33,5* T, JIx
Bnanets - MNPaKTUYECKUM MPUMEHEHHEM BaKHEWINUX | 3ajlaHue Ha pelleHue 3a/1a4 u3 npodeccuoHanbHON 00IacTH (JIoMalIHee WHIUBUAYAIbHOE 3a-

COBPEMEHHBIX TECOPETUYECKUX, TEPMOJIUHAMMU-
YECKUX METOJOB; HAaBBIKAMU BEIECHUSA IIOUCKA
HEOOXOJUMBIX 3HAHUI 10 JINTEPATYPHBIM H
JIPYTrUM UCTOYHHUKAM;

- METOAAMH JKCIIEPUMEHTAIBHOTO UCCIIENOBa-
HUs; OIPEEICHUs COCTaBa CUCTEM, METOIAMHU
IIPEACKAa3aHus TPOTEKAHUS BO3MOXKHBIX XH-
MUYECKHUX PEaKLIUM;

- METOJMKAMM PacyeTOB KMHETHKHU IIPOLIECCOB
B METAJUIyPIHYECKUX CHUCTEMax; IpHUEMaMHU
OLICHKH pEe3yJbTaTOB 3KCIIEPUMEHTA; HaBbIKa-
MH CaMOCTOSITEIbHON pabOTHI.

JTaHue)

3amaua 1.

Hns peakiuu: Ciy + CO2(y = 2CO() ypaBHEHHE 3aBUCUMOCTH KOHCTaHTBI PAaBHOBECHUS OT
TEMITEpaTyphbl KOTOPOW UMEET BUI:

9001
lgK, =———+9,28
T

OIPEICIUTh PABHOBECHBIM COCTAaB ra3a B 3aBUCHMOCTH OT TEMIIEpATyphl U JaBiieHHs (Tali.).
[Tonmy4yeHHbIC 3HAYCHUS IPEICTABUTh B BHJIE TaOJIUIIBI U rpaduka.

Bapuanr Temneparypa °c CocTaB HCXOIHOM ra30BOM cMecH
% CO | %H20 | %CO2 | % H2

1 |500 600 700 800 900 5 15 35 45

2 | 550 650 750 850 950 10 20 40 30

3 11000 1050 1100 1150 1200 15 25 45 15

3agaua Ne2. J{ns peakuuu:
C(T) + COQ(I—) = 2CO(]-)

YpaBHEHUE 3aBUCUMOCTH KOHCTAaHThI PABHOBECHS OT TEMIIEPATypbl UMEET BUJL:

9K, = —gﬂm

OTIPENIeNIUTh PABHOBECHBI COCTaB ra3a B 3aBUCHMOCTH OT TEMIIEPAaTyphl M JaBICHHS
(tabmn.). [TlonydeHHble 3HaUEHUS IPEACTABUTH B BUJIE TaOIUIIBI U rpaduKa.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

Bapuant Temmneparypa "C JaBnenue (atm.)
1 | 500 600 700 800 900 5 15 35 45
2 | 550 650 750 850 950 10 20 40 30
3 1000 |1050 |1100 |1150 |1200 |15 25 45 15

[IK-16 cnocoOHOCTBIO IJIaHUPOBATh U IIPOBOAUTD (I)I/I3I/I‘{CCKI/IG U XUMHUYCCKHEC OKCIICPUMCHTBI, ITPOBOAUTD 06pa60TKy HX PE3YJIbTATOB U OLICHUBATH IIOI'PCIIHO-
CTH, BbIIBUT'ATh T'MIIOTC3bI U YCTAHABJIMBATE I'PAHUIIBI UX IPUMCHCHU S, IPUMCHATH MCTOALI MATEMATHYCCKOI'O aHajIn3a U MOACIIMPOBAHUA, TCOPCTUYCCKOT'O U OKC-
MCPUMCHTAJIbHOT'O NCCIICTOBAHU

3HaTh

- OCHOBHBIE ITOJIOXKEHUS 00IIEeH XMMHHU; OC-
HOBHBIE 3aKOHBI (PU3NYECKON XMMHHU, a TAKXKE
CHocoObl UX MPUMEHEHMS ISl PELIeHUs Teo-
peTHYECKUX U MPUKIAAHBIX 3a/1a4;

- TEOPETUYECKHE OCHOBBI XUMHUECKUX U (PU-
3UKO-XMMHYECKHUX IIPOLECCOB, JIEKAIIUX B OC-
HOBE METaJNIypru4ecKoro Mponu3BoJICTBA;

- OCHOBHBIE MOHSATHUS, 3aKOHBI U MOJIENIH TEp-
MOJIMHAMUKH, XUMUYECKON KUHETUKU; BIIUS-
HUE OCHOBHBIX 3aKOHOB TEPMOJUHAMUKU U
XUMHYECKON KMHETUKHU Ha MPOLIECCHl B METall-
JTYpTHUH.

KoHTposbHBIE BOIIPOCH! /17151 CAMOIIPOBEPKHU:

1. Uro nonumaercs noj ropeHuem ToruinBa? Kakue oCHOBHbIE peakliiy rOpeHus: TOIUIMBA Xa-
paKTepHBI AJI METAITYPTHUECKUX MPOLIECCOB?

2. Kak paccunTath paBHOBECHOE JIaBlIeHHE KHUCIOpoJa B ra3oBbix cMmecsx CO — CO2 u H2 —
H2O npwu BeicOkHX Temmneparypax?

3. JlaiiTe TepMOAMHAMUYECKYIO OLIEHKY PEaKIIUsIM TOPEHUSI.

4. Kak BiusieT TeMIiepaTypa Ha OKHCIUTENbHbIE cBOMcTBa ra3oBoii cMecu CO — CO2 ¢ nmocro-
siHHBIM oTHoIeHueM CO/CO27?

5. Kak BiusieT naBieHHE Ha paBHOBECHE PEAaKLMM B3aUMOAEHCTBHA YIIIEpoJa ¢ KHUCIOPOIOM U
C0O2?

6. Maiite onenky xumuueckoro cpoacrtsa CO u H2 k xucnopony npu temmneparypax MeTall-
JyPruyecKux MpoIECCOB

7. YpaBuenue uzorepmbl Baut-I'opda u ero ucnonp3oBanue s onpeaeneHus HalpaBiIeHUs
MIPOTEKAHUS PEAKIIMI.

8. Kak uzmensiercs xummuueckoe cpoactso CO u H2 ¢ remneparypoii?

9. IlponurocTpupyiTe NpUMEHEHHUE 3aKOHa ['ecca Ha mpuMepe peaknuid BOASHOro rasa, bei-
na-bynyapa, ropenus yriaepona.

10. Kak Bnusier naBjieHME Ha paBHOBECUE peakiuii roperus cpoactso CO u H2?

11. Kak nu3MeHuTCs paBHOBECHOE JaBiieHHE KHcaopona B razosoi cmecu CO — CO2 npu no-
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

BBIILICHUH TEMIIEPATYPHI U yBenudeHuu coaepkanus CO2 B coctaBe cMecu?

12. Uem o1ieHUBAETCS OKHCIUTEIBHBIC CBOWCTBA T'a30BOM (ha3bl?

13. Kak BiusieT TemnepaTypa Ha OKHCIMTEIbHbBIE CBOWMCTBA razoBoil cmecu H2 — H20 ¢ no-
CTOSIHHBIM oTHomeHuem H2 / H20?

14. Kak npou3BoAUTCS pacyeT paBHOBECHOI'O COCTaBa CIIOKHOM ra3oBOil cMeCH, B COCTaB KO-
topoii Bxoast CO2, CO, H2 u H20?

15. Kak mpou3BOIUTCS pacueT MapiyalbHOTO JABJICHHS KHCIOpPOa CI0KHON ra30BOM CMecH,
B cocTtaB kotopoi BxoasaT CO2, CO, H2 u H20?

16. Kak Bnusier TemnepaTtypa Ha paBHOBecHue peakuuu bemna-bynyapa? Kakue temneparyphbie
00J1aCTH TPOTEKAHUS ITOU PEAKIIMH MOXKHO BBIIECITUTH?

17. Kak paccuutbiBaeTcs coctaB razoBoii cmecu CO — CO2, Haxoisuieics B paBHOBECUH C
TBEPJBIM YIJIEPOJOM?

18. PackpoiiTe TEpMHUH «TeMIlepaTypa BOCIJIAMEHEHHU D Ta30BO cMecH

19. B yeM miposIBIISIETCS CYITHOCTH IIEMTHOTO MEXaHU3Ma PEAKIIMH TOPECHHS?

20. Kak paccuutath coctaB razoBoii cMecu CO — CO2 — N2, Haxond1Ielcs B paBHOBECUH C
TBEPJBIM YIIIEpOJOM?

21. Ykaxure Mmocien0oBaTelbHOCTh Pa3BUTHUS LEMHOM peaKkuu TOPEHUsT BOJIOPOIa U MOHOOK-
cuja yriepoja.

22. Kunerndeckre 0COOEHHOCTH M MEXaHU3M TOPEHUSI TBEPAOTO yriiepoa.

VYmers

- UCTIOJIH30BATh OCHOBHBIE XUMHUYECKHE 3aK0-
HBI ¥ TIOHATHS, TEPMOAMHAMUYECKUE CIIPaBOY-
HBIC IaHHBIC; IPUMEHSTh METO/IbI MaTeMaTH-
YEeCKOT0 aHaJIN3a U MOJICTUPOBAHMUS;

- YMETh COYETaTh TEOPHIO M MPAKTUKY TSI
pelIeHNs MHXEHEPHBIX 3a/1a4; IPOBOJIUTh
TEPMOJIMHAMHYECKHE PACUEThl MEeTAJLTypruye-
CKHUX IMPOIIECCOB, HA OCHOBE MPAKTUYECKUX
JTAHHBIX;

- rpaduecKu 0TOOpaKaTh MOJyYCHHBIEC 3aBU-

3amauu JUIsl CaMOCTOSATEIBHOTO PEIICHHUS:

3anaua 1. Yuctelil mapraner HarpesatoT a0 Temreparypsl 800 K B ra3oBoii dase, conepxaneit
15% CO2, 5% CO u 80% N2. Bynet a1 mpoucXoAUTh OKUCICHUE MapTaHIla B TUX YCIOBUAX?
3amaua 2. Yucroe xene3zo HarpesatoT 10 1000 K B razoBoii ¢aze, conepxkamieit 20% H20, 10%
H2 u 70% N2. Bynet 11 npoucxoauTh OKUCICHHE XKelle3a B 3TUX YCIOBUAX?

3anmava 3. Kakoe 3HaueHue JOMKHO UMETh paBHOBecHOE oTHoIIeHne PH2/PH20 st 6e30kwc-
JUTENIbHOTO HarpeBa YMCTOro mMapranua B razoBoit gaze H2-H20 npu temneparype 1173 K u
o6mem gaBnennu 3-10° IMa.

3amaua 4. Kakoe 3HaueHue J0KHO UMETh paBHOBecHOe oTHOeHne PCO/PCO2 st 6e30kuc-
JUTEIFHOTO HAarpeBa 4ucToro skene3a B razoBoit (aze CO2-CO2 mpu temmeparype 1073 K u
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CTpyKTypHBIii

DJIEMCHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMITETECHILINU

CHMOCTH; aHAJIM3UPOBATh U 00CYXIaTh pe- o0111eM IaBjIeHuu 2,5¢ 10° Ia.

3yJbTaThl PU3UKO-XUMHUECKUX HCCIIeI0Ba- 3anagya 5. YucThlil XpoM BBIIEPKUBAIOT BO BIIAXHOM Bojopoze npu temneparype 1500 K u

HUI; BECTH HAYYHYIO JUCKYCCHIO 110 BOIIPOCaM | OOIIEM JTaBICHUH 10° Ma. Kakoe MOKET OBbITH MAKCHMAIBHOE JIABJIEHUE BOISHOTO napa B ra3o-

(U3HYECKO- XUMUYECKHM OCHOBAM METAJLTYp- | BOH (a3e, 4ToObI He TPOMCXOIMIIO OKHCICHUE XpoMa IIPH yKa3aHHOU TeMrieparype?

THYECKUX TPOIIECCOB, TPOBOIUTH MaTEMAaTH- 3anava 6. Uepes neub, B KOTOPOH HAXOAUTCA YUCTHIM HUKENb, pu Temiieparype 1500 K mpo-

YECKYI0 MHTEPIPETALIMIO [TOJIyYEHHBIX pe- nyckatoT cMech razoB CO-CO2 npu obuem nasinenun 1 atMm. Kakoe HanOosnbliee coaep:kanue

3yJIbTATOB U onpenensaTh Haubomnee 3HaunMbie | CO2 moxeT O0bITh B cMecu CO-CO2, 4ToObl He MPOUCXOAUIIO OKHCICHUE HUKENS MPU YKa3aH-

(bakTopsl. HOI1 TeMmieparype?
3amaua 7. PaccuuTaiite, kakoe J0mKHO OBITH oTHOomIeHHe CO2/H2 B uCcX0oaHON cMeCH, YTOOBI
obpasyromascs npu temneparype 1000 °C razosas cmech CO2-CO-H2-H20 Obina Obr 6€3-
OKHUCJIUTEIHHON IO OTHOIICHUIO K YACTOMY MapraHiry.
3anaya 8. Paccuuntaiite paBHoBecHOe oTHOoIIEeHHE (%CO)/(%CO2) npu temneparype 1400 K u
JaBJICHUH 10° Tla JU1s1 peakuu BocctaHoBieHus maprania MnOt + CO = Mnrt + CO2.
3anava 9. Paccuuraiite paBHoBecHOoe oTHoueHue (Y%H2)/(%H20) npu temnepatype 1700 K u
JaBJICHUH 2- 10° ITa JUIS peakiuu BoccTaHoBieHus xpoma Si02(t) + H2 = Si(t) + H20.
3amaua 10. Onpenenure 3HAUeHHE TeMmIepaTypsl, mpu kKotopoit peakuus Cr203(t) + 3CO =
2Cr(t) + 3CO2 O6yner HaxXOUThCS B paBHOBECUH MpPHU YCIOBHHM, YTO B razoBoit cmecu H2-H20,
orsomenne (H2/H20) = 10°,

Bnagets - HaBBIKAMU BBIYHCIICHUSI TETUIOBBIX d(pPekToB | 3aanne Ha penieHne 3a1ad u3 mpoecCuoHaIbHOM 00JacTh (JIoMalIHee WHANBUAYATIBHOE 3a-

XMUMHUYECKUX PeaKIMi MpH 3aJaHHON TeMIiepa-
TYpPE B YCIOBHUAX ITOCTOSTHCTBA JABJICHUS WA
00beMa, KOHCTaHT PaBHOBECUSI XUMHYECKUX
peakuuil py 3alaHHON TEMIIEpaType;

- IPUMEHSATH COBpEMEHHOE (pru3nueckoe 000-
pyJoBaHKe U TPUOOPHI MPU PELICHUH MTPAKTHU-
YECKUX 33/1a4, IPOBOUTH CTATUCTUICCKHUH
AHAJIN3 MOJYUCHHBIX OKCIICPUMCHTAJIBHBIX
JaHHBIX;

JTAHUE)
®opmyIMpPOBKA 3a1aHUA:

3agaua 1
OnpenenuTh aKTUBHOCTH OKCHJIA Jkelie3a FeO B momukoMIOHeHTHOM nutake (Tad. 1).
Tabmuna 1
CocraB 1IJTaKOBOTO pacruiaBa Mac. %
Bapuant CaOo MgO MnO FeO SiO, P,05
1 40,0 5,0 3,0 25,0 25,0 2,0
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- MCTOJaMH IIPOTHO3UPOBAHUA PE3YJIbTAaTOB
BOSI[GI;'ICTBI/IH Ha TCXHOJIOTHYCCKUC IMPOLICCChI B
MCTAJUIYPIUH; BBIABUI'aTh 'MIIOTE3bI U YCTa-
HaBJIMBATb I'PAHHUIBI UX IPUMCHCHUA.

3agaua 2

Onpenenuth akTUBHOCTh KOMIIOHEHTOB B CITJIaBaX Ha OCHOBE kene3a (Tadi. 2,3).

Tabnuua 2
XUMHYECKUH COCTAB JKEJIE3HBIX CIUTaBOB (Macc.%)
Bapuant C Si Mn Cr S P @)
2 10,08 0,30 0,40 0,15 0,045 0,035 0,047
_ Tabnuna3
[TapameTphl B3aMMOJIEHCTBHS & KOMIIOHEHTOB CIUIABOB HA OCHOBE JKeJIe3a
pu 1600 °C
One- OnemeHr J
MEHT C Si Mn Cr S P @)
i
C 0,14 0,08 -0,012 -0,024 0,046 0,051 -0,34
Si 0,18 0,11 0,002 -0,0003 | 0,056 0,11 -0,23
Mn -0,07 0 0 0 -0,048 -0,0035 | -0,083
Cr -0,12 -0,0043 |0 -0,0003 | -0,020 -0,053 -0,014
S 0,11 0,063 -0,026 -0,011 -0,028 0,29 -0,27
P 0,13 0,12 0 -0,03 0,028 0,062 0,13
©) -0,45 -0,131 -0,021 -0,04 -0,133 0,07 -0,20
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJH W KPHUTEPHH
OLICHUBAHUS:

[TpomexyTouHas arrectanusi Mo AUCHUIUIMHE «DU3MKO-XUMUYECKHE OCHOBBI METaILTyp-
THYECKUX TIPOILIECCOB» BKIIIOYACT TEOPETHUECKHE BOMIPOCHI, MO3BOJSIOIIME OIICHUTh YPOBEHB
YCBOCHHUS O0YYaroIIMMHUCS 3HAHUM, U MPAaKTUYECKUE 3a/laHusl, BBIABIISIONINE CTENEeHb chopMu-
POBaHHOCTH YMEHUU U BIIaJICHUI, TPOBOAUTCS B (popMe dK3aMeHa.

DK3aMeH N0 JaHHOW JUCHMILIMHE MPOBOJIUTCS B YCTHOH (opMme MO 3K3aMEHAIlMOHHBIM
OouneraM, KaXJIbli U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIPOCA W OJHO MPAKTHYECKOE 3a-
JaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHA:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(hOpPMUPOBAHHOCTH KOMITETEHIUI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U IITyOOKOe 3HAHUE y4eO-
HOTO MaTepuaya, CBOOOIHO BBIMOJHSAET MPAKTHUECKUE 3a/laHusi, CBOOOJHO ONepupyeT 3HAHU -
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX IMOBBIIICHHOW CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — o0y4aroniuiicss 1eMOHCTPUPYET CPEeIHUIl YpPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIICTCHIIUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JOIYCKAIOTCS He-
3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHCHUS MPU aHATUTUYECKUX OIEepalusX, MepeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIICHKY «Y/I0BJIETBOPHUTEJIbHO» (3 Oaruia) — oOydaromuiicss IEMOHCTPUPYET MOPOro-
BBl ypOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHITHI: B X0/I€ KOHTPOJIHBIX MEPOIPHUSATHH TOITyCKa-
I0TCS OUIMOKH, IPOSIBISICTCS] OTCYTCTBUE OT/IEIbHBIX 3HAHUN, YMEHHM, HABBIKOB, O0y4YaOIIUHCs
WCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYJHCHUS MPH OMCPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU IPU UX
MEPEeHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLEHKY «HeYyJAO0BJIeTBOPUTEIbHO» (2 Oamia) — oOydaromuiics JEMOHCTPUPYET 3Ha-
Hus He Oornee 20% TeopeTHyecKkoro Marepuana, T0MyCKaeT CyIIeCTBEHHbIE OIMOKH, HE MOXKET
MOKA3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Oain) — oOyuaroniuiicss He MOXKET MOKa3aTh
3HAHHUS HAa YPOBHE BOCIIPOM3BEICHUS U O0BSICHEHUS WHPOPMAIIUU, HE MOXKET IMOKa3aTh MHTEII-
JIEKTyalbHbIE HABBIKH PELICHUS MPOCTHIX 3a/1a4 HEMpPaBHIIbHAs OlEHKA MPEAJIOKEHHON CUTya-
LHn;

8 YueoHo-MeTOIMYEeCKOE U MHPOPMAIHOHHOE o0ecTeyeHre TUCIUTLTHHBI (MOTYJIsl)

a) OcHOBHas uTepaTypa:

1. TepmoauHamuka, KMHETMKAa M pacdyeTbl Merautypruueckux npoueccoB / C.H. Ilapepun,
J.W. Peixonkos, I'.B. Cepos [u ap.]. — Mocksa : MUCUC, 2010. — 235 c. — ISBN 978-5-
87623-312-7. — TexkcT : 21eKTpOHHBIN // JlaHb : 3JEKTPOHHO-OMONHMOTEUHAsS CHCTEMa. —
URL: https://e.lanbook.com/book/117022 (nara oOpamenus: 13.03.2020). — Pexxum goc-
Tyma: JUisl aBTOpU3. NOJIb30BaTeNeH.

2. Muxainos, I'. I'. TepMonnHamMuKka MeTaNTypruyeckux LUIAKOB : yueOHoe mocobue / I'. T
Muxaiinos, B. 1. Autonenko. — Mocksa : MUCHUC, 2013. — 173 ¢. — ISBN 978-5-
87623-729-3. — Tekcr : snekTpoHHbl // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAsT CUCTEMa. —
URL: https://e.lanbook.com/book/47475 (nmata oOpamenus: 25.03.2020). — Pexxum gocty-
na: JUIsi aBTOPHU3. TOJIb30BaTeNeH.

0) lononHuTeNbHAS IUTEpATypa:
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MaTepI/IaJII)HO-TGXHI/ILIeCKOG obOecrieucHue JUCHHUIIIIMHBI BKIIIOYACT:

URL:

Y4eOHble ayaUTOpPHH JJs TPOBEICHUS
3aHATUH JIEKIIMOHHOI'O THUIIA

MYHLTHMCHHﬁHBIG cpeacTBa XpaHCHUS,
nepcaadn u npCacTaBJICHUA I/IH(l)OpMaIII/II/I.

YyeOHass ayautopust Ais TPOBEICHHS
MPAKTUYECKUX 3aHATUH, 3aHATUA CEMHUHap-
CKOr0 THUIA, IPYNIOBBIX U UHIAUBUIYATBHBIX
KOHCYJIbTALIMM, TEKYLWIEro KOHTPOJA U IpO-
MEXYTOYHOM aTTecTaluu

Jlocka, yueOHbIe CTOJIBI, CTYJIbs

Y4eOHass ayautopust IS TPOBEICHUS
nabopaTopHbIX paboT: PU3KKO - XUMUYECKast
nabopaTopus.

XuMu4deckasi 1mocya, peakTUBBI, BECHI
nabopaTtopHble paBHoruieune BJIP-200, Bechbr
anextponnHsie jabopatopusie BK-300, Hwus-
KOTeMIepaTypHas JiabopaTopHasi 3JIEKTPO-
neys SNOL10/10, MarHuTHbBIC MEIIAIKH, dII.
TIJTUTKH.

VYyeOHble ayAUTOPUM [UII CaMOCTOS-
TeNbHOU pabOThl O0yUaroIIXCcs

[TepcoHanbHBIE KOMITBIOTEPHI C TaKe-
tom MS Office, Beixomom B MHTepHET U C
JOCTYTIOM B DJICKTPOHHYIO MH()OPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpey YHHUBEPCUTETA

[lomemienuss ays xpaHeHuss U npodu-
JAKTUYECKOTO0  OOCIyXMBaHMSI ~ y4eOHOTO
000opyI0BaHUS

Crenmnaxu st XpaHeHHs 000pya0Ba-
HUS

Mertonuyeckass auTepaTypa uisl yueo-
HBIX 3aHATUM, XumMuueckas nocyna MHcTpy-
MEHTBI JUIsl PEMOHTAa U NMPOPHUIAKTUYECKOTO
00CITy’)KUBaHMsI y4eOHOT0 000pYAOBaHUs
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