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JIucr akTyanm3anun padodeii mporpaMmel

PaGouas mporpaMma repecMoTpesa, o0cyxaeHa u onobpena mis peamsanuu B 2020 - 2021
y4eGHOM rofy Ha 3acelaHuH Kadgenpsl MeTaulyprui i XHMHIECKUX TEXHOJIOTHi

Tporoxon ot 37 Wr N 7
3as. kadenpoit < A.C. Xap4eHko

Pa6ouas nmporpamma IepecMoTpeHa, o6cysxaeHa u ofobpena s peanusanuu B 2021 - 2022
y4eGHOM rojy Ha 3aceiaHud Kadenpsl MeTamyprun ¥ XHMUYECKUX TEXHOJIOT Ui

[Iporokon oT - 20 . Ne
3aB. xadenpoit . A.C. XapyeHko

PaGouas nmporpamma mepecMoTpena, o6cysx/ieHa i oxobpena st peanusaruu B 2022 - 2023
y4eOHOM rofy Ha 3aceanud Kadeapsl MeTaulyprum ¥ XMMHYECKHAX TEXHOJIOT UM

IIporokomor 20 . Ne
3aB. Kadenpoii A.C. Xapuenko

PaGouas nmporpamma nepecMoTpena, ooy aeHa i ogoopena Juist peamusanuu B 2023 - 2024
y4eOHOM rofy Ha 3acenaHuy Kapenapsl MeTaulypruy B XHMHYECKHX TEXHOJIOTHH

IIpotokon ot 20 . N
3aB. kadempoit A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

SIBJISIFOTCSL:

- U3YYCHHE COBPEMEHHBIX METOJIOB MCCIICIOBAHUS CTPYKTYPHI M (PU3UKO - XUMUYECKUX
CBOMCTB METAJITNYECKUX U OKCHJIHBIX PACIIaBOB;

- U3y4CHHUE MPOIIeccOB (Pa30BBIX MPEBPALICHUI B METAJUIMYECKUX CUCTEMAX;

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

Jucuunnuaa OU3NKO-XMMUYECKHE OCHOBBI METAJUIYPIHMUECKUX IPOLECCOB BXOJIUT B
BapHATHBHYIO YaCTh Y4eOHOTO IJIaHa 00pa30BaTeILHON IPOTPAMMBIL.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

XUMUH, GU3UKHU, MATEMAaTUKU, THPOPMATUKH, (PU3HMUECKON XUMHUH.

3Hanwus (yMEHUs), TOJIyYCHHBIC TIPU U3YUYECHUU TAHHOW JUCIUTLINHBI OyIyT HEOOXOTUMBI
JUISL U3YYEHHUs MOCIENYIOIUX JUCHMIUIMH: XUMUYECKHUE PEAKTOPbI, XUMUYECKAsT TEXHOJIOTHS
TOIUIMBA U YIJIEPOJHBIX MAaTEPUATIOB, TEOPETUUECKUE OCHOBBI XUMUYECKON TEXHOJIOTUH TOIUIMBA
U YIIepOJHBbIX MaTepUaliOB, TEXHUYECKas TEPMOJMHAMHMKA MU TEIUIOTEXHHMKA, W3BJICUECHUE U
nepepadoTKa XMMHUYECKUX MTPOTYKTOB KOKCOBAHUS.

3 Komnerenuun ody4aromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynprate OCBOEHMSI IUCUMIUIMHBI (MOIyJsi) «PHU3MKO-XMMHUYECKHE OCHOBBI
METAJUIyprMYECKUX  IPOLIECcCOB»  OOydaroluiics  JObKeH — o0jazaTh  CIEIyHOLUMHU
KOMIETEHIMSIMU:

CTpyKTypHBIT [Tnanupyemsble pe3yabTaThl 00y4eHUS
9JIEMEHT
KOMIIETEHIUN
OIIK-1 CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO MCITOIL30BATh OCHOBHEIE 3aKOHBI

C€CTCCTBCHHOHAYYHBIX JUCHUIIIINH B HpO(i)CCCHOHﬁJ'II:HOfI JACATCIIBHOCTH

3HaTh - 0a30BYI0 TEPMHUHOJIOTHUIO, OCHOBHBIE TIOHSITHS U 3aKOHBI, UX
MaTEeMaTHYeCKOE BBIPAKECHUE;

- KIaccU(PUKAIMK U CYITHOCTh METOJIOB aHATTN3a; TCOPETHUECKUE OCHOBHI H
MIPUHIIUITBI TEPMOIMHAMUYECKIX METOJIOB aHANIN3a; OCHOBHBIE 3aKOHBI
TEPMOJIUHAMHUKH METALTYPTHICCKUX MTPOIIECCOB;

- METO/IbI HCCTIEIOBAHNUS U YCIOBHSI MPOBEICHHUS HKCIIEPUMEHTOB U
aHAJIN30B; OCHOBHBIE KCIICPUMEHTAILHBIC H PACUETHBIC METO,TBI
oTpeeNeHus] TePMOIUHAMUYECKUX XapaKTePUCTHK.

Ymeth - CaMOCTOATENBHO (POPMYTUPOBATh 3a/1a4y (PU3MKO-XMMUYECKOTO
UCCIIEIOBaHMS B XUMUYECKUX CUCTEMAX; MOJIb3YSCh OTy4YEeHHBIMU
3HAaHUSIMH, YMETh BBIOMPATh ONTUMAIIbHbIE TYTH U METO/Ibl PELICHUS
MOCTaBJIEHHBIX 3a7a4;

- IPOBOJIUTH (PU3UKO-XUMUYECKHE HCCIIEIOBAHUS CUCTEM H MTPOLIECCOB C
HCIOJIb30BAaHUEM COBPEMEHHBIX METOJIOB U MPUOOPOB; IPOBOAUTH
(U3NKO-XUMHUYECKUE PaCUETHhI;

- IPOBOJUTH PUNKO-XUMUYECKUE HCCIEA0BAHUS CUCTEM U MPOLIECCOB C
HCIOJIb30BAHUEM COBPEMEHHBIX METOIOB U MPHUOOPOB; MPOBOAUTH
(U3NKO-XMMHUYECKHE PACUETHI.




Bnanets

- IPaKTHYECKUM MPUMEHEHHEM BAKHEHIIIUX COBPEMEHHBIX TEOPETUUYECKUX,
TepMOI[I/IHaMI/I‘-IeCKI/IX MECTOAOB, HABbIKaAMH BCACHHUA ITIOUCKA HGOGXOZ[I/IMBIX
3HAHUM MO0 JTUTEPATYPHBIM U JPYTUM UCTOYHUKAM;

- METOJaMH SKCIIEPUMEHTAIBHOIO HCCIIEI0BAHUS; ONPEICICHHS COCTaBa
CHUCTEM, METO/IaMU MpeCKa3aHus MPOTEKAaHU BO3MOKHBIX XUMUYECKUX
peaKuuii;

- METOAMKAMHU PAaCYETOB KUHETUKH MPOIECCOB B METAJTYPruYECKUX
CUCTEMax; IPUEMAMHU OLIEHKH PE3YJIbTATOB SKCIIEPUMEHTA; HABBIKAMH
CaMOCTOSTEIIbHON PabOThI

[TK-16 crtocoOHOCTBIO TUTAHUPOBATH U IPOBOJAUTH (PU3NUECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
IPOBOANUTH 00PAOOTKY MX PE3yIbTATOB M OLIEHUBATH IMOTPEIIHOCTH, BBIBUIATh TUIIOTE3HI U
yCTaHABJIMBATh TPAHUIIBI UX TPUMEHEHHUS, TPUMEHATh METO/Ibl MATEMaTHYECKOT'0 aHAIN3a 1
MOZETTMPOBAHHS, TEOPETUIECKOTO M SIKCIEPHUMEHTAIBHOTO HCCIIECI0OBAHUS

3HaTh

- OCHOBHBbIE MOJIOKEHUS 00I1IeH XMMHUH; OCHOBHbBIE 3aKOHBI (PU3MUECKON
XMMHH, & TAKXKe CIIOCOOBI UX IPUMEHEHHUS JJIsl PEIIEHUS] TEOPETHUECKUX U
MIPUKJIAIHBIX 3a/1a4;

- TEOPETUYECKHE OCHOBBI XMMUYECKUX U (PU3UKO-XUMHUECKUX MIPOLIECCOB,
JIeXKAIMX B OCHOBE METaJULypPrHYECKOro IPOU3BOJICTBA;

- OCHOBHBIE TIOHATHSA, 3aKOHBI U MOJIEIIU TEPMOJAUHAMUKYU, XUMUYECKOU
KUHETUKH; BIIMSIHUE OCHOBHBIX 3aKOHOB TEPMOJMHAMUKHU U XUMHYECKOU
KMHETUKHU Ha IIPOLIECCHI B METAJULYPIUH.

YmMmern

- HCII0JIb30BaTh OCHOBHbBIE XUMUYECKUE 3aKOHBI U TIOHATHUS,
TEPMOJMHAMHUYECKHE CIIPABOYHBIC JAHHbIE; IPUMEHSATH METO/IbI
MaTEeMaTHYECKOI0 aHaJIn3a U MOJIETTUPOBAHUS;

- YMETb COYETaTh TEOPUIO U MPAKTUKY AJIS PEIIECHUS MH)KEHEPHBIX 3a/1a4;
MIPOBOAUTH TEPMOJUHAMUUECKHUE PaCU€Thl METAITYPIrHUE€CKUX IIPOLECCOB,
Ha OCHOBE NMPAKTUYECKUX JaHHBIX;

- rpaduuecku 0ToOpaXxkaTh MOJTYYEHHbBIE 3aBUCUMOCTH; aHAIU3UPOBATh U
00CyX/1aTh pe3yabTaThl (PU3MKO-XUMUYECKUX UCCIIEOBAHUI; BECTH
Hay4YHYIO IUCKYCCHUIO IO BOIIpOcaM (PU3NYECKO- XUMHUYECKHM OCHOBAM
METAJITYPrUUECKUX IPOLIECCOB, IPOBOJAUTH MAaTEMATHUECKYIO
MHTEPIIPETALMIO TOTYYEHHBIX PE3YJIbTAaTOB U ONPEAEATh Hauboee
3Ha4MMble (DaKTOPBI.

Bnanets

- HaBbIKAMU BBIYUCIICHHS TEIUIOBBIX 3(h(HEKTOB XUMHUECKUX PEeaKLUil pU
3aJIaHHOM TeMIepaType B yCIOBUSIX ITOCTOSHCTBA JAaBJIEHUS WK 00beMa,
KOHCTaHT PaBHOBECHS XUMUYECKUX PEAKLUH NP 3aJaHHON TEMIIEPaTypE;
- IPUMEHSATH COBPEMEHHOE (pU3NUEcKOoe 000pyJ0BaHUE U TPUOOPHI IPU
pELIEHNN NIPAKTUYECKUX 3aa4, IPOBOJUTH CTATUCTUYECKUI aHATIN3
MOJIYYE€HHBIX IKCIIEPUMEHTAIbHBIX JaHHBIX;

- METO/IaMU IIPOrHO3UPOBAHUS PE3yJIbTaTOB BO3ACHCTBHS HA
TEXHOJIOTUYECKHE MPOLIECCHl B METAITYPIHH; BBIABUTATh TUIIOTE3bI U
yYCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHMS.




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 57,2 akaj. 4acoB:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB

— caMocTosTenbHas padora — 51,1 akan. yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast ) s
o | KOHTAKTHAs pabora E 5 ®dopma TeKyIero
=
N B aKa/l. yacax o Bu KOHTPOJIS
Pazpen/ tema 3 (B axaz. acax) g B A . p Kon
S 8 ©fcaMocTosTeNnbHOI | ycneBaeMOCTH U
JUCLUTUTAHBI . E s ., |xommereHIHU
@) g £ paboTsl MIPOMEKYTOYHOM
nab. |mpakr.|s &
Jlek. s aTTecTaluu
3aH. | 3aH. |[Q 9
1.
Brinonnenue
MHIUBHIYaJIbHOT
0 JOMAIIIHETO
3amanus Nel [IpoBepka n
1.1 1.TepmonnHaMuKa ¥ KHHETHKA Pa3pabotka 3aIIuTa
peakiuii TopeHus B rasoBoi dase, IropUTMa MHIUBHIYAJIBHOTO
reTepOreHHbIe PeaKkuu BBITTOJTHEHU ST 3amanus Ne 1.
penienus 3anaun | Pemenue 3amaq
1.1. Ananu3 paBHOBECHs peaxuuit Brinonnenue ITposepka u OMNK-1,
TOPEHUs] BOAOPOAA M MOHOOKCHJIA 4 4 g | MHAMBHAYyaTbHOT 3aIuTa
yriaepona, Kucnoponnsrit 0 JOMAIIHErO WHJIMBUYAILHOIO [[TK-16
HOTEHIMAI ra3oBoi (a3sl. Peaxius 3aganus Nel 3amanus Ne 1
BOJISTHOTO Tas3a. Pazpabotka IMpoBepka u
1.2. KuHetMka W  MEXaHU3M ajaropuTMa 3amuTa
peakiuii ropenus. TepMoaguHAMHKA BBINIOJIHEHNSI | ”HAMBUAYaJIBHOTO
peaxiuii TopeHus yriepona pelueHus 3a1auu 3amanus No 1.
Beimonnenne Pemenue 3amauq
WUHIUBUYaITBHOT
5 0 JOMAaIIHETO
3aganus Nel
[Noaroroska k
nabopaTopHO
pabore Nel
Brinonuenue u
[Moaroroska k
. N o0cyxieHne
1.2 2. TepMoIMHAMUYECKHN aHAIH3 n1abopaToOpHON TAHHBIX
MIPOLIECCOB TepMHUUECKOI pabote N2 u .
MCCOLUALIUH XHUMHYECKUX oTyeTa 1o AabopaTopHoi
A . . pa6orst Ne 1 |OMK-1,
COeIMHEHHH nabopaTopHOI Sammra
2.1. uccoumanusi KapOOHATOB U 2 | 6121 4 11 pabote Nel .
nabopaTtopHOil  [[TK-16
OKHCJIOB Pa3paboTka
paboter Nel.
2.2. Kuneruka, MeXaHU3M aNnropuTMa
Pemenne 3anau
nporecca JUCCOLMAIINN BBITTOJTHEHU S ammra
KapOOHATOB pelLieHus 321291 .
71a00paTOpHOI
IToaroroBka
paboTsI Ne 2
oTyera o
nabopaTopHOi
pabore Ne2




IlogroroBka k

nabopaTopHOH
Brimonuenue u
pabote Ne3
o0cyxJieHne
Pazpaborka
1.3 3. MexaHusM ¥ OCHOBHEIE JaHHBIX
aNropuT™Ma N
KUHETHYECKUE 3aKOHOMEPHOCTH TabopaTOpHOI
BBITIOJTHEHHUS
MPOIIECCOB OKUCIICHUSI METAJJIOB pabotsr Ne 3.
pelieHus 3a1a91
3.1 O6uias XapaKTepUCTHKA Pemenue 3anau
CamocrosTenpHOe
BOCCTaHOBHUTEJILHO-OKHCITUTETbHBIX - ITpoBepka u
peakiuil. MexaHu3M M KHHETHKa ngGquﬁ " oOcyxieHne
BOCCTAQHOBJICHHS] OKCHJIOB . €3yJIbTaToB
4 | 612U 6 14 Hay4YHOU pesy. N
3.2. TepMmoauHamMuKa nabopaTtopHOi
JIUTEPATypPbI
BOCCTAHOBJICHHS METAJIOB Ta3aMH paboter Ne3 u
IToxroroBka
3.3. BoccTraHoBlleHHE ~ OKCHIOB BBIBOJIOB IO
oT4era o
MeTaJlla BOJOPOAOM M OKCHIOM . pabore.
nabopaTopHO
yriepozaa CobecenoBanue.
pabote Ne3
3.4 Kapbo - MeramioTepMHUECKOe 3amura
CamocrosTenpHOe .
BOCCTaHOBJICHHE OKCHJIOB JTabopaTOpHOI
H3y4YCHUE
. pabotsr Ne 3
yueOHOI u
N CobecenoBanue.
HAy4HOI
JUTEPaTyphI
Beinonnenne CobecemoBanue
HHIUBHAYAIBHOT |10 COJEPKaHUIO U
0 JIOMAIIIHETO BBIITOJTHEHHIO
14 4. Mertannypruueckue 3amanus Ne2 | MHAMBHIYaJIBHOTO
pacrIuiaBbl Pazpaborka JOMAIIHETO
4.1 AKTHBHOCTH KOMIIOHEHTOB B IropUTMa 3aganus Ne2.
pacTBopax. BBITIOJTHEHUS Pemenne 3agau  |OMK-1,
4.2 MeTamtyprudeckue [UTaKA. 4 |61 3 1o | pelenus sanaun
Teopun (Monenn) [ToaroroBka Bremomuenue n  |[MK-16
METAILTypPTUIECKUX PACILIaBOB nabopaTopHOH oOcyxieHne
4.3. CymHOCTb OKHCIUTEILHOIO pabote Ne4 JaHHBIX
papuHUpOBAHUS JKEITEe3HBIX CamocrodarensHoe| nmabopaTtopHOi
CILIaBOB U3y4YeHHE paboter Ne 4
yueOHO# 1 3amura
Hay4qyHOU nmabopaTopHOi
JUTEPATyPhI pabotsr Ne 4
CaMoCTOSTENbHOE Iposepxa u
U3Yy4YCHHUE 3ammuTa
yqe6H01‘/'I u WHIWBUYAJIBHOTO
HAY4YHOI 3aganus Ne 2.
JIATEPATYpPHI Pewienne 3agau
Paspabotka CobecenoBanue
aNropuT™Ma 1o TeMe
1.5 5. TIpouecch apepochoparmn
necymsib paEHH I]ls b Eeji‘/;lw; BBIIIOJTHEHUS pacTBOpUMOCTD
Yy yp pelieHus 3agadu ra30B B METAJLJIC
crutaBax. Packucienue MeTayuios.
CamocTosiTenbHOe
TloBepxHOCTHEIE SIBTICHUS B OMK-1
n3ydeHue CobecemoBanue ,
METaJUTYPTHUECKUX qoGHOM 1 10 TeMe
5.1 Tlpoueccet  aedocdoparrum, 4 1 8,1 Y N
Hay4HOH CTOCOOBI NK-16
necynbypauud B KEJE3HBIX
JIUTEPATyPhI paduHEpOBaHUS
CITaBax
CamocrosTenpHOE MeTajuia OT
5.2 PackucneHue MeTaioB
U3yueHHe HEMETaTTTIECKUX
5.3  TloBepXHOCTHO  aKTHBHBIE . N
yueOHOI n BKJIFOUCHU.
BEILleCTBA .
Hay4HOH Pemenue 3anau
JIUTEPATYPBI CobecenoBanue
CamocTosiTensHoe 0 TeMe
n3y4YeHUe MOBEPXHOCTHOE
yueOHOI HaTsDKEHHE
Hay4YHOU LUIAKOB U
JIUTEPATYPHI KEJTEe3HBIX
HWroro no pazneny 18 |18/6M| 18 |[51,1
Uroro 3a cemectp 18 |18/6M| 18 |[51,1 9K3aMeH
OMK-1,
Hroro no nuciumianHe 18 |18/6M| 18 |[51,1 9K3aMeH

MK-16




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Ilenu, mocTaBieHHBIE NpPU W3YYEHHH Kypca, NOCTHTAIOTCSA 3a CYET KOMILIEKCHOTO
[o/AX0Ja K OOYYEHHIO CTYJEHTOB, OCHOBAaHHOIO HAa COYETAaHUU TEOPETHYECKOIO Kypca,
7a00paTOPHBIX 3aHATUH M CAMOCTOSITEIbHOM I103HABATEIbHON JESITENbHOCTH CTYIEHTOB.
M3yuyeHue TEOPETHYECKOrO Kypca MPOBOAUTCA B  CIEHUAIM3UPOBAHHBIX JIEKIMOHHBIX
ayUTOPUAX C UCIOJIb30BAHUEM BUACOTEXHUKH, IIO3BOJIOILEH TPAHCIMPOBATh YEPE3 MOHUTOP
PHCYHKH, CXEMBI, MOJICJI, KOTOPBIE B 3HAUUTENBHON CTENIEHN 00JIeT4aloT MOHMMAaHue Kypca.

3aHATHS NPOBOAATCSA C IPUMEHEHUEM TPAJULUOHHON U MOAYJIBHO-KOMIIETEHTHOCTHOM
TEXHOJIOTHH ¢ UCIO0JIb30BaHueM VIHTepHEeT-pecypCoB.

Jlekuuu mpoxoAsT Kak B TPaJAMLUMOHHONW (opme, B BuAe NMpe3eHTalui, Tak U B hopme
JeKIMH-UHPOpPMaLni, OPUEHTHPOBAHHBIX Ha M3JIOKEHHE U OOBSICHEHHE CTyIEHTaM Hay4HOH
UHpOpMaLMK, MOAJIEKAIIEeH OCMBICIEHUIO M 3allOMHHAHUIO, JICKLIUI-KOHCYIbTAlUMi, Ie
TEOPETUYECKUI MaTepuas 3apaHee BBIAACTCS CTYACHTaM Ul CAaMOCTOSITENIbHOIO U3y4YeHUs, IS
HOJArOTOBKM  BONPOCOB  JIEKTOPY, TakUM oOpa3oM, JIEKUUS MPOXOAUT IO  THILY
BOIIPOCHI-OTBETBI-JUCKYCCHUS.

JIeKIIMOHHBIN MaTepuall 3aKpeIUIIeTCs B X0/1€ MPAKTHUECKUX 3aHATHH M J1a00paTOPHBIX
paboT, Ha KOTOPBIX BBIMOJIHSIOTCS TPYNIOBbIE WJIM MHAMBUAYAJIbHbIE 3a/1aHUS 110 MPOWIEHHON
teme. Ha mnpakTudeckux M 1a0OpaTOPHBIX 3aHATHSX CTYAEHTHl HPUOOPETAIOT HAaBBIKU
UCCJIEIOBATEIbCKON  JEATENIbBHOCTH M YMEHMSI OOBACHATH pe3yJbTaThl 3KCIEPHUMEHTA,
OCHOBBIBASICh Ha 3HAHUSAX TEOPETHYECKOM uacTu Kypca. [Ipu mpoBereHHH 11a00paTOPHBIX
3aHSTHH UCIIOJIB3YETCS METOJl KOHTEKCTHOTO 00y4YeHUs, KOTOPBIN MTO3BOJISIET YCBOUTH MaTepHall
IIyTEM BBIABJICHUS CBSI3€d MEXAY KOHKPETHBIM 3HAaHWEM M €ro IPHUMEHEHUEM, a TaKkKe
TEXHOJIOTHSI MOAYJIBHOIO OOy4YeHHUS! U KOJIJIEKTUBHOIO B3aMMOOOydeHHUs (mapHas pabora Tpex
BUJIOB: CTaTHUECKas napa, JMHaAMU4ecKas 1apa, BapuallMoOHHas 11apa).

NHnuBunyanbHas  CcaMOCTOATENbHAs — IIO3HABATENIbHAS  JESATEIBHOCTH  CTYJIECHTOB
3aKJII0YaeTcss B I0A0Ope JUTepaTryphl IO pasfenam Kypca U ee usydeHud. Ilpu stom
IIPEAYCMOTPEHBI HMHJMBHUAYAIbHBIE M TPYIIIOBBIE KOHCYJIbTALMM II0 HM3y4aeMbIM pa3jernam
Kypca. B pesynbrare u3yueHus NaHHOW JUCHMILIUHBI CTYIAEHTHI JIOJDKHBI IPUOpECTH 3HAHUS,
YMEHUSI U ONpE/ETCHHBIH ONBIT, HEOOXOMUMBIE A OyAyIied MpakTHUYECKOW NesTeTbHOCTH.
CamocTosTrenbHas paboTa CTyIEHTOB CTUMYJIUPYET CTYJEHTOB K CAMOCTOSITENIbHON popadoTKe
TEM B IMPOLECCE BBINOJHEHNS WHIAUBUAYAIbHBIX 3aJaHUN, B IIPOLECCE IOATOTOBKH K
KOHTPOJIbHBIM paboTaM M HTOroBoil arrecranuu. CamocTosiTenbHas paboTa CTYIEHTOB
HaIlpaBJICHA Ha 3aKpEIUICHUE TEOPETUYECKOTr0 MaTepHalla, U3JI0KEHHOIO IPEnoaaBaTelieM, Ha
popaboTKy TE€M, OTBEJAECHHBIX Ha CAMOCTOSITENIbHOE U3yUEeHHE, Ha MMOATOTOBKY K BBHIIIOJHEHUIO U
3aluTe J1abopaTOpHBIX paboT, MOATOTOBKY K KOHTPOJIEHOM paboTe M UTOrOBOM aTTeCTallly.

B xozne 3anaTuil npeanongaraeTcs UCIOJIb30BaHUE KOMIUIEKCA HHHOBAIIMOHHBIX METO/0B
UHTEPaKTUBHOI'O OOYUEHHsI CTY/IE€HTOB, BKJIFOUAIOIIETr0 B ceOsi:

- co3JaHMe MpPOOJIEMHBIX CHUTyallull C TIOKa3aTelIbHBIM pEHIEHHEM MpPOOJIEeMbI
[IPENOIaBaTEIIEM;

- CAMOCTOATEIbHYIO TIOMCKOBYIO JESTEIbHOCTh B pELIEHUH Y4YEOHBIX MHpoOieMm,
HaIpaBIIIEMYIO [TPENOJaBaTENIEM;

- CAaMOCTOSITENIbHOE PELICHUE MTPOOJIEM CTYI€HTaMU MO KOHTPOJIEM MPEIo1aBaTesl.

- mpobaemMHoe 00yueHHE — CTUMYJIMPOBAHNUE CTYIEHTOB K CAMOCTOSITEIbHOM «100bIue»
3HAaHUHU, HEOOXOIUMBIX JUISl PELLIEHUS] KOHKPETHOU MPOOIEMBI.

- KOHTEKCTHOE OO0y4YeHHE — MOTHBALUS CTYIEHTOB K YCBOGHHUIO 3HAaHUH IyTeMm
BBISIBJICHUS CBA3EH MEK/1y KOHKPETHBIM 3HAHHEM U €0 IPUMEHEHUEM.

- 00yueHHe Ha OCHOBE OIbITa — aKTUBHU3AIMs T03HABATEIBHOMN 1A TENbHOCTH CTYIEHTOB
3a CUEeT acCOLMALUU UX COOCTBEHHOT'O OMBITA C IPEAMETOM U3yUECHHUSI.

- UTHIUBUyaJIbHOE 00y4YeHHe — BEICTPauBaHUE CTYI€HTaMH COOCTBEHHBIX



00pa30BaTeNbHBIX TPACKTOPHI Ha OCHOBE (DOPMUPOBAHMS MHIUBUAYAIBHBIX y4EOHBIX TUIAHOB U
IIPOrpamM € y4€TOM UHTEPECOB U IPEANIOYTEHUHN CTYICHTOB.

- MEXIUCHUIUTMHAPHOE O0y4eHUE — HCIIONb30BaHME 3HAHWK U3 Pa3HbIX 00JacTel, ux
CPYIIIAPOBKA U KOHIIEHTPALIUs B KOHTEKCTE KOHKPETHOM peraeMoil 3a1auu.

- OTIEepEeXkKAroIasi CaMOCTOSITEIbHASA paboTa — U3yYSHHE CTYIEHTaMU HOBOT'O MaTepHaia 10
€ro U3JI0’KEHMS [TPENO0/IaBaTeNIeM Ha JIEKIIMU U IPYTUX ayAUTOPHBIX 3aHATUSX.

6 YueOHO-MeTOAUYeCKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00yYalommxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl HIPOBeAeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. TepmonuHam#Ka, KHHETHKAa M pacyeThl MeTtauryprudeckux mpormecco / C.H.
[Manepun, I.U. Peokonkos, I'.B. Cepos [u np.]. — Mocksa : MUCHUC, 2010. — 235 ¢. — ISBN
978-5-87623-312-7. — TekcT : snekrpoHublii // JIaHb : 2IeKTpOHHO-OMOIHOTEYHAsS CUCTEMA. —
URL.: https://e.lanbook.com/book/117022 (nata oopamenus: 13.03.2020). — Pexxum mocrty-ma:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

2. Muxaiinos, I'. I'. TepMonnHaMuka METaJUTyprU4eCKUX IIIAKOB : yueOHoe mocooue / I
I'. MuxaiinoB, B. U. Anrtonenko. — MockBa . MHUCHUC, 2013. — 173 c¢. — ISBN
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0) JlonostHuTEIbHAS JTUTEPATYpA:
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978-5-8114-2486-3. — Tekcr : aneKTpoHHBIH // JIaHb © 2IeKTPOHHO-OMOIMOTEUHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/90165 (mata obpamienus: 19.12.2019). — Pexum moc-Tyma:
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B) MeToauyeckue ykasaHus:
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https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true (mata oOpamenus: 04.10.2019). - Makpooobekr. - Tekct
ANIEKTPOHHBIN. - CBefeHus noc-TynHsl Takxke Ha CD-ROM.

3. CmmpnoB, A. H. Ormpenernenne akTHBHOCTH KOMITOHEHTOB METaJLTyPTHYECKUX
pacruiaBoB : Mmetoanueckue ykasanus / A. H. CmupHoB, M. A.
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https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123
422/1244 . pdf&view=true (mara o6pamenus: 04.10.2019). - MakpoodbekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynHsl Takke Ha CD-ROM.

4. CmupnoB, A. H. OnpeznencHue CBONCTB TJIMHHCTOrO ChIpbs | mpaktukym / A. H.
Cwmupsos, H. 0. Cseunukosa, C. B. IOauna ; Marautoropckuii roc. Texuudeckuit yu-t um. . .
Ho-coBa. - Maruutoropck : MI'TY um. I'. . HocoBa, 2019. - 1 CD-ROM. - 3aru. ¢ tutym.

JK-paHa. - URL:
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r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpammHuoe obecnieuenue
HaunmenoBaunue

10 Ne norosopa Cpok aeicTBus JIMLEH3UU

FAR Manager cBOGOHO 06eccpouHo
pacmpoctpansiemoe [10

MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip cBOOOJTHO 0eccpouHO
MS Windows 7
Professional(mns  [/1-1227-18 ot 08.10.2018 11.10.2021
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IpodeccuonanbHbie 6a3b1 JTAHHBIX M HHGOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
Haspanwue kypca Cchuika

DnexkTpoHHas 0a3a mepuoanueckux wusmanuii|https://dlib.eastview.com/
East View Information Services, OOO
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Karayoru
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9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

URL: https://elibrary.ru/project risc.asp
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Y4eOHble ayTUTOPUU JIJIsl TPOBECHUS 3aHATHI JTEKITMOHHOTO TuTa (MyabTUMEIHITHbIE
CpeICTBAa XpaHEHUs, Iepeiayyl U NpeAcTaBIeHU HH(OpMAaLIUN)

VYyeOHas ayauropus [ HOPOBENEHUS NpakTHueckux 3aHaTuil (IlepconasbHble
komibioTepbl ¢ maketom MS Office, BbI-x070M B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
UH(OPMAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA)

VY4eOHble ayqUTOPUH Ui TPYHIOBBIX W UHIUBUAYATbHBIX KOHCYJIbTAIMM, TEKYIIETro
KOHTPOJIS U TPOMEKYTOUHOM artecTannu (ocka, yaeGHbIE CTOJIBI, CTYIIbS)

[lomemenuss nans XpaHeHHs M NPOPUIAKTUYECKOrOo OOCTYXUBAaHUS Y4eOHOTO
o0opynoBaHusl (CTEUIaXKu s XpaHEHHUsT OOOpyAOBaHHWSA, METOAUYECKAs JUTepaTypa Ui
VUeOHBIX 3aHITHI)

Ilpunoscenue 1

Y4eOHO-MeTOoAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4Yaromuxcs
(camMmoCTOATEIHbHOE U3YYECHHUE)

1. Knaccudukanus MeTarypruyeckux npoueccoB. OCHOBHBIE 3aKOHBI TEPMOJIUHAMUKH.
Oneprus ['m66ca n xumudecknii noreHnuan. KoHcraHTa XUMHYECKOTO PABHOBECHS U yPaBHEHHE
u3oTepmbl peakiuu. CraHgapTHoe u3MeHeHue sHepruu ['n6b6ca. CmenieHue paBHOBECHs U
npaBuiIo ¢as.

2. I'openue okcupa yraepona. I'openue Bomoposa. Peakius BojasgHoro rasa. Peakius
B3aumoeicTBusi yraepoga ¢ CO2. Peakiuu HEMOMHOTO W TOJHOTO TOPEHUsS Yriepoja.
PaBHOBecHBIN cocTaB rasa. Bocriamenenue ra3oBeix cMeceil. Llennble peakuuu. Kunetuka u
MEXaHU3M TOpEHHUs TBepAOoro yriaepoga. OCHOBBI KHHETHKH TE€TEPOTEHHBIX ITPOLIECCOB.
Xapakrepuctuka Iuddy3uoHHbIX mpoueccoB. OcoOEHHOCTH MPOLECCOB B KUHETUYECKOH U
T Py3nOHHOH 00IacTAX.

3. Kuneruka oxucineHuss MeTtayuioB. Ponb quddy3um peareHToB depe3 OKaluHY U
KPUCTAUTOXUMHUYECKOTO TPEBPAIICHUS Ha TPaHUIle MeTall - OKcua. DopManbHO-KHHETHIECKOE
ypaBHEHHMe Tpoliecca u ero aHanu3. Kunernueckuit u 1ud@y3noHHslil pexum peakuuu. Bausaue
TEMIIepaTypbl Ha CKOPOCTh OKUCIEHUs. OKUCIUTENbHOE papUHUPOBAHUE KUIKUX METaJIIOB.
[TocnenoBarenbHOCTh  OKUCIEHHs — mpuMeceil. TepMoauHaMHYecKMil — aHATU3  peakluu
JIICCOIIMAIINT KapOOHATOB. Kunernka  mpomecca  JWCCOLMAINH, 0COOEHHOCTH
KPUCTANIOXMMHUYECKOTO TpeBpalleHusl. ABTOKaTalu3 TIpolecca. BiMsHue u3MenbueHHs
TBEP/BIX a3 Ha TEPMOJMHAMUYECKHE U KHHETUIECKHE XapaKTEPUCTUKU TPOIIecca.

4. CTpoeHue U CBOICTBAa METAIIyprU4YeCKUX paciiiaBoB. DU3MKO-XUMHUYECKUI aHAIN3
HU1aKoB. J[BOiHbBIE AHarpaMMBbl COCTOSIHHS IITAKOBBIX CUCTEM. /[parpaMma COCTOSIHUSI CHCTEMBI
Ca0—AI203—Si02. PacnuaBneHHble nuaku. MosekynsipHas Teopus. BsA3KocTh ITaKoB.

Cepa B uyryHax u cramsix. llpomeccsl aecynbdypamyy Kele3HbIX CIIaBOB. [ a3kl
(Bomopox M a30T) B JKEJE3HBIX cIUIaBax. PacTBopuMocTh ras3oB. Kucimopong B JKele3HbIX
crutaBaxHemeTannnueckue BKIIIOUEHUS B CTAISIX M TEXHOJIOTMYECKHE CIOCOObI papMHUPOBaHUS
MeTajula OT HEMETAUIMYEeCKUX BKIoUeHUil. [loBepXHOCTHbBIE SBIEHHS B METALTyPrUYECKUX
nporeccax. [ToBepxHOCTHOE HaTsDKEHUE [IJTAKOB u KETIE3HBIX CILJIaBOB.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA.

JIaGopaTopHbie pabOTHI:

JlabopatopHas pabora Ne 1: TepmMonuHaMHYECKUN aHAIW3 PEAKIUH JUCCOIHAIII
KapOoHaTa KaJbIIUS;

JlabopaTtopHas pabota Ne 2: I'paBUMeTpHUYECKOE UCCIIEOBAaHNE KHHETUKH JAUCCOIMAITIH
KapOoHaTa KaJbIIUS;

JlabopatopHnas pabora Ne 3: I'paBuMeTpuUvecKoe HCCIEAOBAHHE MAaKPOKWHETHUKH
OKHCJICHUS Kele3a;

JlabopaTtopHas pabota Ne 4: OnpeneneHue 3JIeKTPOMPOBOIHOCTH IIJTAKOBOTO pacIiiaBa.



dopMynHpoBKa HHAUBUAYATbHOTO 3a1anus Nel

Hns peakuuun BojsHoro raza CO + H20 = CO2 + H2
HaIpaBJICHUE PEAKIIMU U PAaBHOBECHBIN cocTaB ra3a npu temneparypax: 700, 800, 900 u 1000°
C, ecnu ucxoHas razoBas cMmech coaep:xkut 23% CO u 27% H20, 20% CO2 u 30% H2.

OIPCACIUTE BO3MOKHOC

Onpenenuth paBHOBECHBIN cocTaB rasza B peakuuu bema-byayapa Ctm+CO2 =
2CO
DopMyIUPOBKA HHIUBUAYAIBHOTO 3agaHus No2
3anayva 1
Onpenenutb akTUBHOCTH OKcHJia xkene3a FeO B momukomnoneHTHOM utake (Tab. 1).
Tabnuna 1
CocraB nutakoBoro pacmiaBa Mac. %
Ba Ca Mg Mn Fe SiO P2
pHUAHT O O O O 2 05
1 40, 50 3,0 25, 25, 2,
0 0 0 0
3anava 2
Omnpenenuth aKTHBHOCTh KOMITIOHEHTOB B CITJIaBaX Ha OCHOBE kene3a (Tabi. 2,3).
Tabnuua 2
XUMUYECKHI COCTaB jKeNEe3HbIX CIUIaBOB (Macc.%)
Ba C S M C S P O
pHaHT i n r
2 0, 0, 0, 0, 0, 0, 0
08 30 40 15 045 035 ,047
Tabnuma3
[TapameTpsl B3aMOJEHCTBUS €1 KOMIIOHEHTOB CIUIAaBOB HAa OCHOBE JKeJe3a
pu 1600 0C
One OnemeHT J
MEHT C Si M C S P g
[ n r
C 0, 0, -0 -0 0, 0 -
14 08 ,012 ,024 046 ,051 0,34
Si 0, 0, 0, -0 0, 0 -
18 11 002 ,0003 056 11 0,23
Mn -0, 0 0 0 -0 - -
07 ,048 0,0035 0,083
Cr -0, -0 0 -0 -0 - -
12 ,0043 ,0003 ,020 0,053 0,014
S 0, 0, -0 -0 -0 0 -
11 063 ,026 ,011 ,028 29 0,27
P 0, 0, 0 -0 0, 0 0
13 12 ,03 028 ,062 ,13
@) -0, -0 -0 -0 -0 0 -
45 ,131 ,021 ,04 ,133 ,07 0,20




Ilpunoscenue 2

7 OueHoYHbIE CPeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
a) [lnanupyemble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /1JIsl MPOBeIeHUs

HpOMe)RyTOqHOﬁ aTTeCTallumn

Crpykryp

HBIN
3JIEMEHT
KOMIIETEH
1095051

[Inanupyemsblie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

OIIK-1 criocoOHOCTBIO M TOTOBHOCTBIO HCIOJIL30BAaTh OCHOBHBIE 3aKOHBI €CTCCTBECHHOHAYYHBIX

JUCHHUIIIINH B HpO(l)CCCHOHaHBHOﬁ JACATCIIbHOCTH

3HaTh

- 0a30ByI0
TEPMUHOJIOTHIO,
OCHOBHEIE
TIOHATHUS U
3aKOHBI, UX
MaTeMaTH4ecKoe
BBIPAKCHUE;

KJIacCU(PUKALHH
U CYIIIHOCTh
METOJIOB
aHaJIn3a;
TEOPETUIECKHE
OCHOBBI U
MIPUHITUITBI
TEPMOIUHAMHYC
CKHX METOI0B
aHaJIn3a;
OCHOBHEIE
3aKOHBI
TEPMOTUHAMUKHA
METAJLTypPTHYECK
WX MPOIIECCOB;

- METOBI
HCCIIEIOBAHUS U
YCIIOBHUSI
MPOBEICHUS
JKCIIEPUMEHTOB
1 aHAJIA30B;
OCHOBHBIE
JKCIIEPUMEHTAIb
HBIE U PaCUETHBIE

Choucokx BOIIPOCOB IJIsA MPOBECACHHUA I3K3aMEHa 110
AUCHHUIIJINHE «DU3UKO-XUMHUUECKHE OCHOBBI
MCTAJLUTYPIUUCCKUX ITPOLECCOB»»

1. B KakuX TEXHOJOTMYECKUX MPOIECCaX MPOUCXOIUT
tepmuueckas auccormanus CaCO3?

2. JlaliTe onpeieNieCHHe TEPMUHY «yIPYrOCTh TUCCOIUAIINN
kapOoHaTa”.

3. B yeM 3akiroqaeTcsi oTiaMuue KoHcTaHT paBHoBecus Ka u Kp?

4. B xakom cnyuae 3HaueHust Kp u yrpyroctu auccornuanim
CaCO3 yHCIeHHO COBIAIaIOT?

5. C kako¥i 1enblo nepes ONbITOM BaKyyMUPYIOT pabouyro
YCTaHOBKY?

6. TepmogmHaMuKa OOpa3oBaHus W JIUCCOIMAIIHS

KapOOHATOB; TEMIIEpATyphl  Hadaja.

7. TepMoarHAMHUKa TOPEHUS TBEPJIOTO TOIJIMBA

8. Kak BiusieT cTeneHnp qUCHepCHOCTH KapOoHaTa U U3BECTH Ha
ynpyrocts nuccormanuu CaCOs.

9. Kakue peakunu Ha3bIBalOT TONOXUMHUYECKUMU?

10.Kakue MeTamiypruueckue npouecchl siBIsSIOTCS
TONOXUMHUYECKUMU PEAKIUSIMU?

11.Kakue xuMuyeckue peakiiuy MpoTeKaroT 10
ABTOKATAIUTUYECKOMY MeXaHu3My? UTo siBisieTcst
KaTaJIn3aTOPOM TaKHUX MPOLECCOB?

12.Yto Takoe KpHCTAUTMYeCKas  pemieTka, W  Kakue
XapaKTEpUCTUKU KPUCTAJUINYECKON perieTku Bul 3HaeTe?
13. PacripenenieHrie KOMIIOHEHTOB MEXJy METAUIOM |




Crpykryp

HBIN [Inanupyemsblie
JJIEMEHT pe3yJbTaTh OueHouHblE CpecTBa
KOMITETCH 0o0y4eHus
UH
METO/IbI [UIAKOM; KOHCTaHTa U KO3 (HUIIHEHT
OIpeAeIIeHUs pacopeneieHusd
TepPMOMHAMHYE 14. OOpsicHuTe  M3MEHEHHE  CKOPOCTH  TOHMOXMMHUYECKHX
CKIX IIPOLIECCOB HA IIPUMEPE BBIITOJIHEHHOH paboThI.
15. KakoB MeXaHU3M JHCCOIUAINH KapOOHATA KAIbITHs?
XapaKTePUCTHK. | 1g

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

Pacckaxute 0  METOIMKE  ONpEeAETeHHUs  CKOPOCTH
JMCCOIMAUN KapOoHaTa KalblMs, TPUMEHEHHON B TaHHOM
OIIBITE.

B yem 3axitouaroTcs pa3inyus TOMOT€HHbBIX U IeTePOTreHHbIX
peaxkuuii?

W3 kakux craguil cKi1apIBalOTCs F€TEPOreHHbIE PeaKuu?
UYTo Ha3bIBAIOT PEKUMOM I'€T€POr€HHON peakuu?

KakoBbl 0COOEHHOCTH MPOTEKAHUS PEAKLUN B pa3iIMYHBIX
peKuMax pearupoBaHus?

Kak n3meHnsercs TosyHa IIEHKU OKAJIMHBI IPU OKUCIIEHUN
METAJUIOB B pa3IMYHBIX PeKUMaX pearupoBaHus?

B yem cynHocTh rpaBUMETPUUYECKOTO METOA UCCIIEI0BAHUS
OKHCJICHUS METAJUIOB?

KakoBa cTpyKkTypa >KeJe3H0i OKaIHHBI U OT KaKuX (aKkTOpOB
OHa 3aBUCUT?

Uro Takoe BIOCTMT M KaKoBa €ro pojb B OKHUCICHHUH
JKEJIE3HBIX CIIJIaBOB?

ChopmynupyiiTe NPUHIMN KAPOCTOMKOCTU  HKEJIE3HBIX
CILIaBOB.

Jaiite omnpeneneHuss KOHCTaHTbl CKOPOCTH pEakUuu H
KoxpunmenTa Tudppy3uu.

B uem 3akmiouaercs peakuuoHHas aud@dy3us U Kak OHa
MIPOSABIIAETCS IPU OKUCIIEHUH XKele3a?

KakoBbl ~ OCHOBHBIE =~ KOMIIOHEHTBl  METaJUTyprH4YE€CKHX
IIIaKOB?

Kak onpenenstor yieiabHy0 3JIEKTPUYECKYIO TPOBOJUMOCTh
pacriaBoB?

Uro Takoe sHEprusi akTUBALIMU 3JIEKTPOIIEPEHOCa, U KaK OHa
MOJKET OBITh OIpesesieHa?

31.KakoBn1 OKCIICPUMCHTAJILHBIC JOKAa3aTCJIIbCTBA HOHHOT'O

CTPOCHUMA IIJIAKOB?

32.laiiTe onpeaeneHue NoHATHs "TuHAMUYecKasl BA3KOCTh"

pacmiaBa.

33./laiiTe onpeneneHre NOHATHS "KUHEMaTH4YecKasi BI3KOCTh "

pacmiaBa.

34.113 kakuX 4acTUILl COCTOST METAJUTYPTrU4E€CKUE ITAKU?
35.Kakue yacTuilbl KOHTPOJUPYIOT BA3KOE TEUEHHE B IIUIaKax?
36.Kak onpenenstoT BSI3KOCTh IIJIAKOBBIX U METAJUINYECKUX
pacriaBoB?
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37.Yto Takoe 3HEprys aKTUBAILUU BSI3KOTO TEUEHUS, U KaK OHA
MOJKET OBbITh orpeseneHa?

38.Uto MOXeT ObITh MPUYMHON KPUBOJIMHEHHOTO XapakTepa
HM3MEHCHHMSI BA3KOCTH C TEMIIEPATypoi B KooauHarax Inn — 1/T?
39.KakoBbI OCHOBHBIE KOMIIOHEHTbI METAJLTYPIHUECKUX
LUTAKOB?

40.KakoBbl 3KCIIEpUMEHTAIbHBIC JI0KA3aTEIbCTBA HOHHOTO
CTPOCHHUS 1IJTaKOB?

41.Maiite onpezeneHue NOHATUA "yAeNIbHas JIEKTpUUECKas
3JIEKTPOINPOBOIHOCTD".

42.113 KxaKuX 4acTHUIl COCTOAT METAJUTYPTHUECKHUE IITAKH?

YmMmern

CaMOCTOSITEITLHO
dbopMynupoBath
3aaqy
(bU3UKO-XHMUYE
CKOTO
WCCIIC/IOBAaHHS B
XUMHYECKHX
cHCTeMax;
MOJIB3YSICh
MOJIy4eHHBIMH
3HAHUSAMHU, YMETh
BbIOMpATh
ONTUMAJIbHBIC
ITyTH U METOIBI
pereHust
MTOCTaBJICHHBIX
3ajad;

- IPOBOJUTH
(bu3NKO-XUMHUYE
CKHE
UCCIIEIOBaHM
CUCTEM U
IIPOLIECCOB C
HCII0JIb30BAHUEM
COBPEMEHHBIX
METOJIOB 1
puOopoB;
MIPOBOAUTD

33,[[8.‘11/1 AJI1 CaMOCTOATCIIbBHOTO PCIICHU S

3amaua 1. OnpenenuTs paBHOBECHOE MAPLIUATBLHOE T1aBJICHHUE
kucioposa B razoBoi cmecu CO-CO; npu temneparype 1300 °C
u Pcoz/ Pco = 0,35

3amaua 2. OnpenenuTs paBHOBECHOE MAPIUATBLHOE 1aBJICHHE
Kuciopoja B razoBoi cmecu Hp-H>O npu remnepatype 1500 °C
u PH20 /P H2 :0,30.

3amaua 3. Kakoe gomxHo ObITh oTHOHIEHHE % CO2/%CO B
ra3oBoii cmecu CO-COy, utoOsI npu Temmnepatype 1200 °C
PaBHOBECHOE JIaBJIEHUE KUCIOPO/Ia B HEH cocTaBIsio Poy=
1,5:10° ITa?

3amaua 4. Kakoe gomxHo ObITh oTHOMIeHHE %H>0/%H, B
ra3oBoii cmecu Hy-H20, utoOs1 npu Temmnepatype 1300 °C
PaBHOBECHOE JIaBJIEHUE KUCIOPOa COCTABISIO Poy= 2+ 10 Ia?

3anaua 5. OnpenenuTs TeMnepaTypy, Ipu KOTOPOH pPaBHOBECHOE
napluyuagbHOE JaBJlIeHHE Kuciaopoaa B razoBoi cmecu CO-CO;
npu otHoeHun PCO, /PCO=0,2 cocraBur P, = 4-10-5 Ila.

3amaua 6. OnpenenuTsh TeMIepaTypy, Ipu KOTOPOi paBHOBECHOE
napiraibHOe JaBJIeHHE KHCIopoaa B razoBoi cmecu Ho-HoO
nipu oTHoeHuH P 0/ P 11,=0,25 cocraBut P, = 5-10-5 Ila.
3amaua 7. OnpenenuTh paBHOBECHBIN COCTaB ra30Boii cMecu Hj -
0O; - H,0 mpu Temmepatype 700 °C, eciu HCXOTHBIC
MaprabHbIC JaBICHUS Ta30B B 3aKPBITOH CHCTEME COCTaBIISITH
0,333 arm.

3amada 8. OnpenenuTh paBHOBECHBIN cocTaB ra3oBoii cmecu CO -
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¢usuko-xumuue | Oz - CO, npu Temmepatype 800 °C, eciiu UCXOTHBIS
CKHE PacyeThl; napiuyaibHbIe IaBJIeHUs ra3oB B cucteme cocrapisuid: CO — 0,5
arMm, O2 — 0,3 atm, CO2 — 0,2 atm.
- MPOBOJUTH
¢dbusuko-xumude | 3amaya 9. OnpenenuTh, MPU KAaKOH TeMIEpaType CpoACTBO
CKHEe KHCJIOPOJIa K BOJIOPOY U MOHOOKCHU/IY YTJIepo/ia OJIMHAKOBO.
HCCIIEIOBaHUS
3agauva 10. OnpenenuTh BO3MOKHOE HAMPaBJICHUE PEAKIIUU
CHCTEM H
BOISIHOTO Ta3a npu remieparype 900 °C, ecan ucxogHas razoBas
HIPOILEBCon © ; p2 y/ p2 3;10 H,O 20,0/ 14 CO ) % H
MECh SKUT 51 .
Hcronbaopammen | CMECP COnep 3% CO, 27% H,0, 0 o1 30% H,
Oo61ee naBnenue B neuu pasHo 105 [1a, a koHCTaHTa paBHOBECHS
COBPEMEHHBIX 900 °C 0.76
€aKIUH IIpU aBHa .
METOJOB U peakn p p ’
npuoopos; 3agaua 11. Onpenenuts TeMepaTypy, Ipu KOTOPOii B
HIPOBOZIUTH pe3yJIbTaTe MPOTEKAHUS PEAKIMH BOISHOTO Ia3a PaBHOBECHAS
(usuko-xuMuYe | 1a30pag emeck conepkur 26,2% CO, 30,2% H,0, 16,8% CO, u
CKHC PaCHCThL. | 26 204 H,. TemnepaTypHas 3aBUCUMOCTb S5Heprun ['u6oca s
peakuuu CO(r)+H20(r)= CO2(r)+H2(r) umeer Bun G= - 36600
+33,5* T, Ix
Brnanets - TpakTUYecKuM | 3aJiaHue Ha pelieHne 3a/1ad u3 npodeccruoHanbHON 00nacTu
OPUMCHCHUEM (momairHee MHIMBUyadIbHOE 3a/1aHNE)
BaKHEHUIITNX
COBPEMEHHBIX 3agaua 1.
TEOPETUYECKUX, Hus peakuun: Cpy + CO2,y =2CO() ypaBHEHHE
TCPMOZIMHAMUIC | 33pHcHMOCTH KOHCTAHTHI PABHOBECUS.  OT TEMIIEPATYPHI
CKAX  METOJOB; .
CTON0B; KOTOPOU MMEET BUJ:
HaBBIKAMU
BEJICHUS ITIOMCKa 9001
HEOOXOIUMBIX oKy = ———+9,28
3HaHUM o
JIUTEPATYPHBIM U | oripe e InTh paBHOBECHBIH COCTAB Ia3a B 3aBUCUMOCTH OT
TAM
APy TeMIIepaTyphl U AaBieHus (Tad:.). [lomydeHHbie 3HaYCHUS
HCTOYHUKAM,; 5
) MeTonamy | "PEACTABHTD B BHIE TabIMIbI H rpaduka.
AKCTIEPUMEHTAITb
HOTO
MCCTICA0BAHMA, Bapua Temnepatypa °c CocrtaB ucxoaHOM
onpeeneHus .
HT rasoBoi cMecH
cocTaBa CHCTEM,
METOJaMH % 1%H2 1%C 1%
npeACKa3aHus
CcC |O 02 H

MPOTCKAHUA
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BO3MOKHBIX O 2
XUMHAYECKUX

peaKIuii; 1 500 | 600 | 700 | 800 | 900 |5 |15 35 4
- METOAMKAaMH 5
pacderoB

KHUHETUKH 2 550 | 650 | 750 | 850 | 950 | 10 | 20 40 3
IIPOLIECCOB B 0
METaJLTypruyecK

uxX  cucremax; || 3 100 | 105 | 110 | 115 | 120 [ 15 | 25 45 1

MpueMami o |o o [0 |o 5
OLCHKU

pe3yNbTaToB
DKCIIEPUMEHTA, 3agaua Ne2. I[JI?[ peakunu:

HaBbIKAMU Ci + COyry =2COq
CaMOCTOSITEIILHO
i paboTHI.
ypaBHEHHE 3aBUCUMOCTH KOHCTAHTBI PABHOBECHS OT

TEMIICPATYPbl UMECT BUA!

IgK = —89Tm+9,11

p

OTIpeIeIUTh PABHOBECHBIM COCTAB raza B 3aBUCUMOCTH OT
TeMIeparypsl u aaBiaeHus (tadu.). [lomyyeHHble 3HaYeHUs
NIPEJCTaBUTh B BUJIE TAOIHUIIBI U TpaduKa.

Bapuan Temneparypa °c HaBnenue
T (atm.)

1 500 [600 [700 [800 [900 |5 |1 |3 |4
5 |5 |5
2 550 | 650 | 750 [850 |[950 |1 |2 |4 |3
0 |0 |0 |O
3 100 (105 |110 |115 (120 (1 |2 (4 |1
0 0 0 0 0 5 |5 |5 |5

[TK-16 crnocoOHOCTBIO UIAHUPOBATh U MPOBOAUTH (HPU3HMUECKUE U XUMUYECKUE IKCTIEPUMEHTHI,
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MMpOBOAUTDH 06pa60TKy HX PE3YIbTATOB U OLICHUBATH NIOTPCIIHOCTH, BBIABHUI'aTh TMIIOTE3bI U

YCTAaHABJIMBATH I'PaHUIIbI UX IIPUMEHCHU A, IPUMCHATHE MCTOABI MaTEMAaTHYCCKOI'O aHAJIM3a U

MOACIINPOBAHUA, TCOPECTUYCCKOI'O U SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA

3HaTh

- OCHOBHBIC
ITOJI0KCHUS
001IeH XUMUU;
OCHOBHBIE
3aKOHBI
(buzndeckoi
XUMUH, a TaK¥Ke
CIIOCOOBI HX
MIPUMCHCHHUS JUTS
pelIeHus
TEOPETUICCKHUX U
TIPUKJIATHBIX
3a1ad4;

- TEOpPETHYECKHE
OCHOBBI
XUMUYECKHUX U
¢bu3nKo-XxuMHue
CKHUX IIPOIIECCOB,
JeKAIIUX B
OCHOBE
METaJUTYPTHYECK
oro
MIPOU3BO/ICTBA;

- OCHOBHEIE
MOHATHS, 3aKOHBI
A MOJIENTH
TEPMOJIUHAMUKH,
XUMHYECKOM
KWHETHUKH,
BIVSTHUE
OCHOBHBIX
3aKOHOB
TEPMOANHAMUKH
1 XUMHYECKOH
KWHETUKH Ha
MpOLIECCHI B

KoHTposbHBIE BOIIPOCH! [JIs1 CAMOIIPOBEPKU:

1. Yro nonumaetcs noj ropeHueM torumba? Kakue ocHOBHBIE
peakiuy TOpeHUs TOIIMBA XapaKTEPHbI JAJI METAJUTYPrUYeCKUX
MPOIIECCOB?

2. Kak paccuutarh paBHOBECHOE JIaBJICHUE KUCIOPOAA B
ra3oBbIx cMecsax CO — CO2 u H2 — H20 npu BbICOKUX
TeMIiepaTypax?

3. laiiTe TEpMOAMHAMHUUYECKYIO OLIEHKY PEAKIUSIM T'OPEHUS.

4. Kak BnusieT TeMneparypa Ha OKHCIUTENIbHbIE CBOWCTBA
razoBoi cmecu CO — CO2 ¢ MOCTOSIHHBIM OTHOILIEHUEM
CO/CO2?

5. Kak BnusieT naBiaeHue Ha paBHOBECUE PEAKIUI
B3aUMOJICHCTBUS yrieposa ¢ kucimopogaom u CO2?

6. Jlaiite onenky xumudeckoro cpoactsa CO u H2 x kucnopony
P TEMIIEpaTypax METAJUTypPrUYECKUX MPOLIECCOB

7. YpaBHeHue uzorepmsl Bant-I'opda u ero ucnonpzoBanue
JUTSL OTIPEICIICHN S HAIIPABJICHHS IIPOTEKAHNS PEaKIUH.

8. Kak uzmensercs xummnueckoe cpoactso CO u H2 ¢
TEMIEPATYPOi?

9. Ilponmmoctpupyiite npuMeHeHune 3akoHa ['ecca Ha mpuMepe
peakuuii BoAgHoOro rasa, bemna-bynyapa, ropenus yriepona.

10. Kak BnusieT naBieHne Ha paBHOBECHUE PEAKINI TOpeHUs
cpoacto CO u H2?

11. Kak n3aMeHUTCsSl paBHOBECHOE JTaBJICHUE KUCIOPOa B
razoBoi cmecu CO — CO2 npu NOBBILLIEHUH TEMIIEPATYPHI U
yBesmmueHuu cogepxanus CO2 B cocraBe cMecu?

12. Uem orieHMBaETCS OKUCIUTEIBHBIE CBOWCTBA Ta30BOH (a3bi?

13. Kak BausieT TeMiiepaTypa Ha OKUCIUTEIBHBIE CBONCTBA
razoBoii cmecu H2 — H20 ¢ noctossHHbIM oTHO1IeHHeM H2 /
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METAJTYPTUH. H20?
14. Kak npou3BOIUTCS pacueT paBHOBECHOI'O COCTaBa CI0KHOM
ra3oBoil cmecH, B coctaB kotopoit BxoasaT CO2, CO, H2 u H20?
15. Kak mpousBoauTCs pacueT napuuaibHOro JaBIeHUS
KHCIIOPO/Ia CII0KHOU Ia30BOM CMECH, B COCTaB KOTOPOM BXOIST
CO2, CO, H2 u H20?
16. Kak BnusieT TeMiieparypa Ha paBHOBECHE PEaKIIHH
benna-bynyapa? Kakue TemneparypHbie 001acTy POTEKAHUS
3TOM peakIuyu MOYXHO BbIJCIUTH?
17. Kak paccuutsiBaetcsi coctaB razoBoit cmecu CO — CO2,
HaXOJAIIeHCs B pABHOBECUH C TBEPJIBIM yriaepoaom?
18. PackpoliTe TEpMUH «TeMIIepaTypa BOCIJIAMEHEHUS»
ra3oBoOil cMecu
19. B ueM nposBiIsieTCsl CyLIIHOCTh LIEMTHOIO0 MEXaHu3Ma
peaxkuuu ropenus’?
20. Kak paccuntaTh coctaB ra3zoBoii cmecu CO — CO2 — N2,
HaxO/ISIIEHCsS] B paBHOBECHH C TBEPJIBIM yTIEPOIOM?
21. YkaxuTe mocie0BaTeIbHOCTh Pa3BUTHUS LIETTHON peakluu
TOpPEHHUs BOJIOPOa 1 MOHOOKCH/IA yTIIEpoa.
22. Kunetnueckre 0COOEHHOCTH U MEXaHU3M T'OPEHHS TBEPIOTO
yriepoja.
Ymers - HCTIOJIb30BaTh | 3a/1auu AJI1 CAMOCTOSITEIbHOTO PEILICHHUS
OCHOBHBIE
N — 3anava 1. Yuctslil Maprasen HarpeBaroT 10 Temmnepatypsl 800 K
3AKOHBI H B ra3oBoii (aze, conepxkarieit 15% CO2, 5% CO u 80% N2.
(7
TOHATH, Byner nu npoucxoauTh OKMCIEHUE MapraHiia B 3TUX YCIOBUSX
TepMOTMHAMHYE 3amaua 2. Yncroe xene3o HarpesaroT 10 1000 K B ra3oBoii dase,
J— conepxarieit 20% H20, 10% H2 u 70% N2. bynet nu
(7
CTIpPaBOYHBIE MIPOVCXOIUTH OKUCIICHHUE JKeJie3a B 3TUX YCIOBHUSIX
AQHHBIC, 3agaua 3. Kakoe 3HaueHHE TOKHO UMETh PABHOBECHOE
MIPUMEHSATH
otHomenne PH2/PH20 nnst 6e30kucanTensHOTO HarpeBa
MCTOABI YICTOro Maprasiia B razoBoil gaze H2-H20O npu tremneparype
MaTeMaTU4ecKor

O aHajli3a 1

1173 K u o0111eM gaBiaeHun 3-10° Ia.
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U
MozenupoBanus; | 3anmada 4. Kakoe 3HaueHHE NOKHO MMETh PAaBHOBECHOE

- YMETb COYETATh
TEOPUIO U
MPAKTUKY JUIsI
peuieHus
WHXKEHEPHBIX
3a/1a4;
MIPOBOJIUTH
TePMOJAMHAMUYE
CKHE pacyeThl
METaJULyprHuecK
HX IIPOLIECCOB,
Ha OCHOBE
MPAKTUYECKUX
JTAHHBIX;

- rpadUYECKH
0TOOpaxarh
MOJTyYCHHBIE
3aBHCUMOCTH;
aHAJM3UPOBATh U
o0CyX/1aTh
pe3ybTaThl
bu3nKo-xumMHue
CKHX
HCCIIEIOBAHNH;
BECTH HAy4YHYIO
TICKYCCHIO TI0
BOTIPOCaM
¢duznvecko-
XHUMHUYECKHM
OCHOBaM
METaJUTYprHUECK
WX TIPOIIECCOB,
MIPOBOTUTH
MaTeMaTHYECKy
10
WHTEPIPETAIHIO
MOJTY4EHHBIX
pe3yabTaToB U

otHomeHnrne PCO/PCO2 nist 6€30KHCIMTEILHOTO HarpeBa
YHCTOTrO Xele3a B razooi (haze CO2-CO2 npu Temnepatype
1073 K u o0mmem gaBineHun 2,5-105 ITa.

3agayda 5. UMCTBIN XpOM BBIIEPKUBAIOT BO BIAKHOM BOJIOPOJIE
npu temmeparype 1500 K u o6uem nasnennn 10° ITa. Kakoe
MOXET ObITh MAKCUMAaJIbHOE JJABJICHUE BOASHOTO Mapa B ra30BOM
(aze, 4TOOBI HE MPOUCXOINUIIO OKUCIICHHE XpoMa MPHU YKa3aHHOU
Temriepatype?

3anaya 6. Yepes neub, B KOTOPON HAXOAUTCS YUCTbII HUKEIb,
npu temrieparype 1500 K nponyckator cmecs razos CO-CO2
npu o61eM aasieHuu 1 atm. Kakoe Hanbonbliee conepxkanne
CO2 moxet 0b1Th B cMecu CO-CO2, 4To0BI HE TPOUCXOAMIIO
OKHCJICHHE HUKEJIs IPU YKa3aHHOW Temreparype?

3amaua 7. PaccunraliTe, Kakoe JOKHO OBITH OTHOIIEHHE
CO2/H2 B ucxoHo# cMecH, 4ToObI 00pasyrouasics npu
temmneparype 1000 °C razoas cmecs CO2-CO-H2-H2O0 Gbina 6561
0E30KUCIUTETHHON IO OTHOIICHHUIO K YUCTOMY MapraHily.

3anaua 8. Paccunraiite paBHOBECHOE OTHOLIEHUE
(%C0O)/(%CO2) npu Temnepatype 1400 K u naBnenuun 10° a
JUISl peakuu BoccTaHoBieHus mapraiua MnOt + CO = Mnt +
CO2.

3amaua 9. PaccumnTaiite paBHOBECHOE OTHOILICHUE
(%H2)/(%H20) npu remneparype 1700 K u naBnennn 2 10° Ia
TSl peakiuu BocctaHoBieHus xpoma SiO2(t) + H2 = Si(t) +
H20.

3anaya 10. Onpenenure 3HaU€HUE TEMIIEPATYPHI, IPU KOTOPOU
peaknus Cr203(t) + 3CO = 2Cr(t) + 3CO2 OyneT HAXOAUTHCS B
paBHOBECHI MPH YCIOBUHM, UTO B razoBoit cmecu H2-H20,
orsomenne (H2/H20) = 10°,
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OTIpECIIATh
HauoOoee
3HAYUMEIC
(bakTopHI.

Bnanets

- HaBBIKaMU
BBIYMCIICHUS
TEIUJIOBBIX

a3 dexToB
XUMHYECKHUX
peakuuii npu
3aJaHHOU
TEeMIIepaType B
YCIIOBHSIX
MTOCTOSIHCTBA
JABJICHUS WU
o0beMa,
KOHCTaHT
paBHOBECHS
XUMHYECKHUX
peakuui npu
3aJaHHOMN
TEeMIIepaType;

- IPUMEHSTh
COBPEMEHHOE
¢buznueckoe
o0opynoBaHue 1
npuOOpsI IpU
peleHnn
IIPaKTUYECKUX
3ajad4,
MIPOBOAUTD
CTATUCTUYECKUAN
aHaJIn3
MOJIYYE€HHBIX
JKCIIEPUMEHTAIb
HBIX JIaHHBIX;

- METO/IaMHU
IIPOrHO3UPOBAaHU
s pE3yJIbTaTOB

3amaHue Ha pelleHue 3a1a4d u3 NpodecCuoHaNbHOM 00IacTH
(momalrHee MHIMBUTyaJIbHOE 3a/1aHuUE)

DopMyIMPOBKA 3a1aHHA:
3apaua 1

OmnpenenuTs akTUBHOCTH OKcuaa xene3a FeO B
MOJIMKOMIIOHEHTHOM 11ake (Tad. 1).

Tabmuna 1
CocraB nutakoBoro pacrmiaBa Mac. %
Bapuaur | CaO | MgO | MnO | FeO | SiO, | P,0s
1 40,0 5,0 3,0 25,0 25,0 2,0
3amaua 2

Onpenenutbh aKTUBHOCTh KOMIIOHEHTOB B CIIJIaBaX Ha OCHOBE
xenesa (tabm. 2,3).

Tabmumna 2

XHUMHUYECKUN COCTAB JKEJIE3HBIX CIIIIaBOB (Macc.%)

Bapwmant | C Si Mn |Cr |S P @)
2 0,08 | 0,30 | 0,40 | 0,15 | 0,045 | 0,035 | 0,047
Tabnuua3l
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BO3/ICHCTBUS Ha TTapaMeTpbl B3aHMOJICHCTBHS & KOMIIOHEHTOB CILIABOB Ha
TEXHOJIOTUYECKH OCHOBE KeJlle3a
€ MPOLIECCHI B 0
METAJLTypPIHH; npu 1600 °C
BBI/IBUT'AThH Dneme OnemeHT J
TUIOTE3bI U HT
YCTaHABIIMBATh C Si Mn | Cr S P 0]
TPaHUIBI UX [
MIPUMEHEHHS.
C 01 |008 |-001]|-0,02 |0,04 [0,051 |-0,34
4 2 4 6
Si 01 /011 |0,00 |-0,00 |0,05 |01 |-0,23
8 2 03 6
Mn -00 1|0 0 0 -0,04 | -0,00 | -0,08
7 8 35 3
Cr -0,1 {-0,00 |0 -0,00 |-0,02 |-0,05 |-0,01
2 43 03 0 3 4
S 0,1 | 0,063 |-0,02 |-0,01 |-0,02|0,29 |-0,27
1 6 1 8
P 01 012 |0 -0,03 | 0,02 |0,062 |0,13
3 8
@) -04 |-0,13 |-0,02 | -0,04 |-0,13|0,07 |-0,20
5 1 1 3

6) HOpﬂ}IOK MPpOBECACHUSA l'lpOMe)KyTO‘-IHOi/i aTTeCTallui, NMOKa3aTe/Ii M KPUHTEPHUHU
OIICHUBAHUA:

[Ipomexxyrounass — arrectauusi 10  JUCHMIUIMHE — «DU3HKO-XUMHUYECKHE  OCHOBBI
METAJUTyPrUYeCKUX IPOLECCOB» BKIIOYAET TEOPETHUYECKHE BOIPOCHI, MO3BOJSIONIME OLEHHUTH
YPOBEHb YCBOEHHUSI OOYUYaIOUIMMMUCS 3HAHUHM, U MPAKTUYECKUE 3a/laHMs, BBIABISAIOIINE CTEIECHb
c(OPMHUPOBAHHOCTH YMEHUH U BIIaJICHUH, IIPOBOANUTCS B POpME IK3aMeHa

IMoxa3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yJaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTHYeckoe U TIIyOOKoe 3HaHHe
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHUECKUE 3aJaHMsl, CBOOOAHO ONEpUpPYET
3HAHUSMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUsSX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — oOyJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOCHBI, HO JOMYCKaIOTCS




HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IPHU aHAJIMTUYCCKUX OIICpalusix, ICPCHOCC
3HAaHWI U YMEHHI HA HOBBIC, HECTAHIAPTHBIC CHUTYAIIHH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydJaromuiics JIEeMOHCTPHPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMH: B XOJE KOHTPOJBHBIX MEPOIPHITUN
JOITYCKAIOTCS OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
00yYaromUNCsT WUCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHUS NpPU OIECPUPOBAHWUU 3HAHHMSIMH U
YMCHUAMHU IIPU UX TEPCHOCC HA HOBBIC CUTYALIUH.

— Ha OIICHKY «HEeY/T0BJIETBOPUTEIbHO» (2 Oaiuia) — 00yJaroNuiics JIeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuaia, JOIMYCKaeT CYIIECTBEHHBIC OINMUOKUA, HE MOMKET
M0Ka3aTh UHTEJUICKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HEY/JAOBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUs HH(POpPMAIMK, HE MOXKET I0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA IIPOCTHIX 3a1ad.



