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1. IIEJIM OCBOEHU S

HOI[FOTOBKa 06yqa101111/1x051 B oOlactu pacdye€Tta BOCCTAHOBUTCIIBHBIX IIPOIECCOB, (1)OpMI/IpOBaHI/I€ y 06yqa}onmxc51
CIIOCOOHOCTH K BEISBICHUIO (1)I/I3I/IKO-XI/IMI/I"IGCKI/IX IpoueCcCoOB IMPpHU BOCCTAHOBJICHUM KEJIC3a.
32[[2'-[](1 AUCHUIIJIMHBI:
- HAYYUTb aHAJIN3Y NPOTCKaHUSA BOCCTAHOBUTCIbHBIX IMMPOLCCCOB;
-HAYy4YUTb 06y11a}omnxc;1 MPUMCEHATH TCOPCTUICCKNE 3HAHUA K pacy€TaM BOCCTAHOBUTEJIbHBIX MPOLCCCaA;
- HAYYHUTb NIOJIB30BATLHCA METOJAaMU PCHICHHS OIITUMHN3AIITMOHHBIX 3a/la4 B BOCCTAHOBUTECJIbHBIX MPOLICCCaX.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM MPOI'PAMMBI

Hukn (paznmen) OIT: | b1.B.1.1

2.1 TpeOoBanus K npeaBapuTeIbHON MOATOTOBKE 00y4aloLIerocs:

2.1.1. CoBpeMeHHbIe TIPOOJIEMBI METAIUTYPIUU M MaTEPUAIOBEACHHS

2.2 JucuuniauHbl (MOIYJIN) U IPAKTHUKH, JIsl KOTOPHIX 0CBOEHHE JAHHON AUCHMILUINHBI (MOYJI51) HE0OX0AUMO
KaK IpealiecTByloee:

2.2.1 [Iporecchl BTOPHUHOIO OKHUCICHHUS JKerle3a

2.2.2 Temnodu3nka nosy4eHus! OKUCICHHBIX OKaThIIIEH U METAJUIM30BAHHOTO POJYKTa

2.2.3 HayuHo-uccnenoBarensckas paboTa

224 BeimosHeHue U 3aiyra BBITYCKHON KBaTH(UKAIIMOHHON paboThl, BKIIIOYAs, MOJrOTOBKY K MPOLIEAYPE 3alIUThI 1
HpoLeaypy 3aIIUThI

3. ”HIUKATOPbI ®OPMUPOBAHU S KOMITIETEHIIUAM,
COBMEMIEHHBIE C PE3YJIbTATAMHU ObYYEHMUA 110 JUCHUIIJIMHE

OIIK-1:
CrnocofeH pemiaTs NPOM3BOACTBEHHBbIE U (MJIM) HCCJIEI0BATEIBLCKHE 32/1a4H1, HA OCHOBE (DYH/IaMEHTAJbHBIX 3HAHUI, 3HAHUI1 B
MEKIUCHUIIHHAPHBIX OﬁﬂaCTHX B 06JIaCTl/I METAJUIypruu

3HaTh! OIIK-1-31 OcHoBHbIE pacyeTbl [0 XHMHUYECKHM pEaKIUsM, JEMOHCTPHPYS 3HAHUS XHMUH, (QHU3HKY,
MaTeMaTHKH
YMmerb: OIIK-1-Y1 Hcnonb3oBath (DU3MKO-MATEMAaTHYECKUIl armapar Iyl peUIeHHs 3ajad, BO3HUKAIOUIMX B XOJC

npoQecCHOHAIBHON eATeIbHOCTH;

Brazers: OIIK-1-B1 [IpuMeHeHrEeM TEOpUH U MPAKTUKH B COUETAHUH TS pEIICHNUS HH)KEHEPHBIX 3a/1a4 110
BOCCTaHOBHUTEIILHBIM IIPOLIECCAM.

YK-1:

CHOCO6€H OCyH.ICCTBJISITB KpI/ITI/I‘IeCKI/Iﬁ AHAJIN3 HOBBIX U CIIOXKHBIX I/IH)KeHeprIX O6’beKTOB, HpOI_leCCOB U CUCTEM B
Me)KIlI/ICLlI/IHJH/IHapHOM KOHTCKCTEC, Hp06HeMHBIX cmyaum”d Ha OCHOBEC CUCTCMHOI'O I1oaxoaa, BBI6paTB nu HpI/IMeHI/ITB HaI/I6OJI€€
IOAXOOAIIIUEC U aKTyaHbeIe METOAbI U3 CyH.[eCTBy}OHII/IX AHAJIIUTHYCCKHUX, BBIYUCIUTCIIBHBIX 1 BKCHepI/IMeHTaHBHBIX METOA0B
MJIN HOBBIX U MHHOBAIITMOHHBIX METOA0B, Bpra6aTbIBaTb CTpaTeFI/I}O HGIZCTBPIIZ

3HaTh: YK-1-31 Bunsl npoayKIuu, NOABEPTaoIecs BOCCTAHOBUTEIFHBIM IPOLIECCaM XKelle3a,
YMeTh: YK-1-Y1 AHanu3upoBath BIHSHUE PA3JIHYHBIX (PAKTOPOB HA BOCCTAHOBHUTEIBHBIE MPOIIECCHI XKeTe3a;
Bnaners: YK-1-Bl MertogaMu BEIYUCIICHHSI CKOPOCTH BOCCTAHOBHTEIILHOTI'O TIPOIIECCa JKee3a.

MK-1: AHa/IM3 U COBEPUIEHCTBOBAHHE META/UIYPIHYECKHX MPOLECCOB

3HaTh: [1K-1-31 Teopus u TEXHOMOTHSA IPONU3BOACTBA PehOPMHUPOBAHHOTO ra3a

YMmets: [1K-1-Y'1 OneHnBaTh BO3MOKHBIE IPOM3BOACTBEHHBIE PHCKU M IPUHAMATh MEPHI 110 UX MUHIMHU3AIMN B
TEXHOJIOTHYECKHX MPOIIECCax MPOU3BOACTBA PehOPMHUPOBAHHOTO ra3a

Baaners: [1K-1-B1 OmpenenennemM 1 KOHTPOIEM HCHOIHEHMS MEp IO BHIIOIHEHUIO TPOM3BOACTBEHHOM MTPOTPaMMBI
TIOATOTOBKU M MPOMU3BOJICTBA Pe(hOPMHUPOBAHHOTO r'a3a

NK-2:

OnpenesieHue cepbl NpUMeHeHHs Pe3y1bTATOB HAYYHO-HCCIeJ0BATEIbCKHX H ONBITHO-KOHCTPYKTOPCKUX padoT

3HaTh: [IK-2-31 Xopomo TEeXHOJOTHIO MPOWU3BOACTBA METAJUIM30BAHHBIX OKATHILIEH M aHAJM3UPOBATH HPOIECCHI
MOJIyY€HHUs OKaThILIEH;

YMmers: IIK-1Y1 AHanu3upoBaTh JaHHbIE TEXHUUECKOW JOKYMEHTAIMH M0 IPOU3BOACTBY OKAThIMIEH U
BOCCTAHOBUTEINIBHBIX NPOLECCOB,;

Baapers: [1K-1-B1 teopueii n TexHoIOrMEeH NMPOU3BOACTBAMETAIUIN30BAHHBIX OKATHIMIEH U MPOIECCaMi

BOCCTAHOBJICHUA JKECJIC3A.




4. CTPYKTYPA U COAEP)KAHUE

Kon Kosumnue Jureparypa
HaumeHoBaHue pa3ieioB U TeM /BH] Komnerenum H IIpumeua
3aHAT Cemectp CTBO
st 3aHATHs/ 4acoB H 3JIEKTPOHH HHe
ble pecypchl
Paszneu 1.
OcHOBHBIE MOJIOKEHHS TIpolecca
MOJYYeHHUs METAIN30BAHHOTO CHIPbSI
1.1 IpakTHyeckoe 3aHsTHE 212 2
J.1.1
ITK-1-31 J1.1.2;
CamocTosiTeTbHAs padoTa: 4 IK-1-V1 JT2.1
- U3yuenue nurepatypbl 2 I1IK-1-B1
«JTomyueHne MeTaJUIU30BAHHOT'O CHIPBSI». OIlK-1-Y1
- IloaroroBka k I13 2 OIIK-1-31
OIIK-1-B1
1.2 IIpakTuyeckoe 3aHsiTHE 2/2 2 ITK-2-31 J.1.1
IK-2-Y1 JI.1.3
CamocTrosiTesibHast padoTa: 4 I1K-2-B1 JI12.1
- N3ydenue nureparypsl YK-1-31
«IIporecchl BOCCTaHOBIIEHUS JKETIE3a» 1 YK-1-V1
IToaroroska k I13 1 YK-1-Bl
- IlogrotoBka k KPNel 2
Paznen 2
Du3NKO-XUMHYECKHE MPOIECChHI
BOCCTAHOBUTEJIbHBIX NIPOLIECCOB
2.1 | ITpakTUYecKue 3aHATHS 212 6 I1K-1-31
[K-1-Y1
CamocTosiTesbHast padora: 5 I1K-1-B1 JI.1.1
- N3ydenue nureparypsl OIIK-1- JL1.2.
«DU3XIMHABOCCTAHOBUTEIHHBIX MIPOIIECCOB 3 310IIK-1-Y1 JI.1.3;
xKeneza» OIIK-1-Bl J2.1
- IToaroroska k I13 2
2.2 | ITpakTHYecKue 3aHATHS 212 6 I1K-1-31 JL1.1
CamocTosiTenbHas padoTa: I1K-1-V1 JI.1.2
-U3yuenue aurepaTypsl 5 I1K-1-B1 J.1.3
« PacyeTr KHHeTHYeCKUX peaKkIuii YK-1-31 J2.1
BOCCTAHOBJICHUS KeJIe3a» 2 YK-1-V1
- I[Togrorosxka x 113 2 VK-1-Bl
- [ToaroroBka x KP Ne2 1
3 Paspen 3
daxTopbl, BAUAIOLIME HA IPOLIece
BOCCTAHOBUTEJIBHOIO Mpollecca
3.1 | MpakTuyeckue 3aHATHS 212 9
[K-1-V1 JL1.1
CamocTosiTesbHas padoTa: 10 [1K-1-31 J.1.2
[K-1-B1 JL.1.3;
- IToaroroska k 113 3 OIIK-1-31 J12.1
- Uzyuenue naurepatrypsl 3 OIIK-1-B1
«Cnoco0bI TTOBBIIIICHHST BOCCTAHOBICHUS 4
xKeneza»
3.2 | MpakTHYecKue 3aHATHS 2/21 9 YK-1-V1 JL1.1
CamocrosiTesibHast paboTa: 10 OIIK-1-V1 J.1.2
- [TonroroBka k 13 6 OIIK-1-31 J.1.3
- IlonroroBka xk KP Ne3 4 OIIK-1-B1 J2.1

5. ®OHJ OHEHOYHbBIX MATEPHAJIOB

5.2[1epeyeHb padoT, BHINOJIHSEMBIX N0 AUCIHUIITIHHE




Bo BTOpOM ceMecTpe mpenycMoTpeH 3a4eT Bo3MokHa MPOCTaHOBKA 3a4eTa HAa OCHOBE PE3yJIbTaTOB TEKYIIEH aTTeCTalluK
B cemectpe 2 1o Kypcy npenycMoTpeHo 2KOHTPOIBHBIX paboThI:
1)Koumponwvuas paboma Ne 1 no mamepuanam 3auamuti pazoena 1:( [IK-1-31,I1TK-1-Y 1,IIK-1-B1,0I1K-1-Y 1, OIIK-1-31,
OIIK-1-B1, TIK-2-3, TIK-2-Y 1,IIK-2-B1,YK-1-31,YK-1-Y1,YK-1-B1 YK-1-B1).
Tlepeuens 60npocog 011 n0O20MOBKU K KOHMPOIbHOU pabome.

1.Cxema npor3BOCTBA METAIUTH30BAHHBIX OKATHIIICH
2.TpeboBaHusl K MIMXTE ISl IPSIMOTO BOCCTAHOBJICHHS JKENe3a
3.IIpon3BOACTBO XKemne3a MPsIMOro BOCCTAHOBJICHHS B mpolieccax Muapeke u Xumi-3.
4.Peakiiiy, TPOUCXOMAIIME MPHU TNPSIMOM BOCCTAHOBJICHHM JKele3a B TBepaoda3HbIX  Te4aX C Ta30BbIM
BOCCTAHOBHUTENIEM

2)Koumponsuas paooma Ne 2 no mamepuanam sanamuii pasoena 2 (IIK-1-31,ITK-1-Y'1,ITIK-1-B1,0I1K-1-31 OIIK-1-
¥1,0IlK-1-B1,I1K-1-31, I1K-1-Y 1,I1K-1-B1,YK-1-31,YK-1-Y 1,VK-1-B1)
Iepeuenv 6onpocos k KonmpoavHou pabome No2
1. Peakuuu, nporcxosiiye B EYd METAJUTU3AINH U UX TEIUIOBbIE 3 QEKThI
3.TemoBble mpolieccyl B IEYM MPSIMOTO BOCCTAHOBJICHUS JKele3a.
4. ®akTopbl, BIUSIONINE HA METAJUTYyPrUUecKHe CBOMCTBA METAITM30BAHHOI'O MTPOYKTa
5. PacueT KMHETHUYECKHX peaKILUil BOCCTaHOBICHUS
Pemenue 3anau
ITpumepl.
Boruuciure  AH®, peakimu, mnporekatomeii 1no  ypaBHeHuio:Fe,Oz(k) + 3Ha(r) = 2Fe(x) + 3HO (1)
Pemenue:
1. PacyeT 3HTANBLIINY peakuu
B XxuMHuecKoil peakiuu, IpOTEKAOIIEH 110 YPaBHEHHUIO:
Fe,03(x) + 3Hz(r) = 2Fe(x) + 3H20 (1)
TemnoBo#t sddexr peakimu (AHyp), ucxoms w3 cienctBusi 3akoHa [ecca, paBeH cymme TemoT oOpaszoBaHus AHogp.
IIPOAYKTOB PEAKIMKU 3a BBIYCTOM CYMMBI TEIJIOT O6pa3OBaHI/I$[ HNCXOJAHBIX BCIIECTB C YYETOM KO3d)d)HHHCHTOB nepena
(opMynaMH 3THX BELIECTB B YPAaBHEHUH PEAKIIHH.
AHx.p-: ZHoﬁp.npo,:(. - zHoﬁp.ch.
AHy .= [2AH®Fe(x) + 3AH°H20 (1)] — [AH® Fe203(x) + 3AH Hx(1)]
-TEeIIOTH 00Pa30BaHUS MIPOCTHIX BEIIECTB YCIOBHO NPHUHATHI PABHBIMH HYJIIO;
- Teriora oopazoBanus HoO (T) paBHa -241,83 kJlxk;
- Teryiora oopazoBanus FeoOs(k) paBHa -822,10 kJIx .
Hcxonst n3 yka3aHHBIX JaHHBIX MOTYYHM:
AHy .= 3(-241,83) — (-822,10) = -725,49 — (-822,10) = 96,61 x/[x.
Omeem: AH,,= 96,61 xJIx
[pumep 2. Beruncnure AS° u AGT® peakuuu, npotekatoriei o ypaBaenuto:Fe,Oz(k) + 3Ha(r) = 2Fe(k) + 3H20 (1)
Pemenne. MI3meHeHne 3HTPONUY POLYKTOB XUMUYECKOW PEAKLUU, IPOTEKAIOIIEH 10 YPABHEHUIO:
Fe203(x)+3H2(r) = 2Fe(x) + 3H20 (1),
PaccuursiBaercs no ¢popmyie:
Asx.p.: anpou. - ZSHC)L
ASxp=[2AS°Fe(x) +3AS°H,0 (r)] — [AS°Fe20s(x) + 3AS°Hor], rae:
AS°Fe(x) = 27,2 Ix/(monp K);
AS°H;0 (1)) = 188,72 JTx/(MonbK)
AS° Fep03(k) = 89,96 JTx/(Monb K)
AS° O/Ha(r) = 130,59 Tx/(MmonbK)
C y4eToM 3THX JaHHBIX PACCUNTAEM M3MCHEHHE SHTPONMHY PEaKIIH, OTYIHM:
AS®yp.= 2(27,2) + 3(188,72) — (89,96) + 3(130,59) = 620,56 - 481,73 = 138,83 JIx/(momp K).
[pumep 3. Bemumcnure (AG®) , peakuuu, nporekamomiei mo ypaBHeHHio:Fe;Oz(x) + 3Ha(r) = 2Fe(x) + 3H2O (1)
Pemrenne:Mepoit xumudgeckoro cpoxctBa (AG®) sBisercs yosiib suepeuu I ubbca (M3MEHEHNE M300apHO- TEPMHUYECKOTO
TOTEHIHANa Wi suepauu I uboca).
Y6616 3Heprum [ mo6ca AG®yp. B XUMHUIECKON pEaKIInm:
Fe>03(k) + 3Ha(r) = 2Fe(k) + 3H20 (T),
BBIYHUCIISIEM TI0 POpMYIIE:
AG®p. = AH® - TAS®
AG®p. = 96,61 — (298 10,3883 = 96,61- 41,37 = +55,24 x]Ix.
Omeem: AG®, = 155,24 x]JIx
T.x. AG®%p.> 0, TO peakuyst pu CTAaHAAPTHBIX YCJIOBHSAX HEBO3MOXKHA; NMPH ATUX YCIOBHUSX ITOMIET oOpaTHasl peakuus -
OKHCIIEHHE Kee3a (KOppo3us).

3) Koumponsnas paéoma Ne3no mamepuanam pasoena 3(I1IK-1-31,IK-1-V1,T1K-1-B1,0ITK-1-31,0I1K-1-V 1,0I1K-1-B1,
VK-1-V1,0I1K-1-Y1,0I1K-1-31,0I1K-1-B1).
1.BriusiHue pa3nuyHbIX (HaKTOpPOB Ha BOCCTAHOBIICHHUE JKeJe3a B IIEYH METAIUIM3AlUH



http://buzani.ru/zadachi/fizicheskaya-khimiya/1726-teplotvornaya-sposobnost-topliva-zadacha-45-46
http://buzani.ru/zadachi/fizicheskaya-khimiya/1544-entalpiya-i-entropiya-reaktsii-zadachi-3-4
http://buzani.ru/zadachi/fizicheskaya-khimiya/1524-izmenenie-entropii-zadachi-1-2
http://buzani.ru/zadachi/fizicheskaya-khimiya/1526-izmenenie-energii-gibbsa-zadachi-1-2

2.Y4er 3TuX (aKTOpPOB MPH PacUeTax BOCCTAHOBUTEIBHBIX ITPOIECCOB

Pemenue 3agau

[Mpumep1.Onpenennts Havamo temrepaTypsl peakiwn Fe,03(x)+3Ha(r) = 2Fe(x) + 3H20 (1),, ecnu m3BecTHO/, uTOo AH)p =
96,61 xJIx, ,AS=138,83 Ix/(MonbK).,AG=+55,24 xJ[x/.Onpenenurs Bo3MoxkHOCcTh peakiuu npu 500°C u npu 1000°C
Pemenne:°

Onpenesenne TeMnepaTypbl Hayaia peaknuu Bocctanosienus Fe,Os; CO

AH =T'AS, orctona T = AH/AS = 96,61/0,13883 = 695,9 K.

Pacuuraem 3Hepruio I'u6oca nannoi peaxuuu npu 500 K.

AG%00 = 96,61-(500 * 0,13883) = +27,19 k.

Takum o6pazom, AG npu Temreparype 500 K cocraBnser +27.19 xJIx, 1.e. AG > 0 u 310 03Havaert, 4ro peakuus npu 500 K.
HEBO3MOXKHaAL,

Pacuurtaem 3nepruio I'n66ca nannoii peaxuuu npu 1000 K

ITpu temneparype 1000 K naxoamm AG®1000 aHamOru4Ho:

AGP000 =96,61— (1000 - 0,13883 = 96,61 - 138,83 = -42,22 kJIx. AG%000 = -42,22 kJI3k.

Tax kax AG%000 < 0, To mpu TemmnepaType 1000 K peaxius BozmMoxHa'

[Mpumep2.Paccuntath M3MEHEHHE OSHTAJBIIMK W H300apHO-W30TEPMHUUECKOrO MOTEHIMAjda MpPU CTaHAAPTHBIX YCIOBHSIX
peakiuu: Fe304¢s)+CO=3Fe0+CO2,ecnu CTaHIapTHOE  M3MEHEHHWE  DHTAJBIUH COOTBETCTBEHHO  DaBHBI:
58,79;213,6;151,46;197,4 x/(monp*K),a AG=-216,0; -394,89;-1010;-137,4 x/[>K/monb. Bo3moxHa U peakiys B JaHHBIX
yCIOBUAX?

Pewenue
()
Brraucngem AS” peakuun

AS =380+ 5 coy — 8 Fez04 —8°co =
3.58,79+213,6-151,46—197,4 = 39,1 JTm/(mone-K).
Breraucnsem A,GO peaxmm
AG’ =34,G"0 + A G co, = A G re0, — A ,Gco =
=3-(-346,0)— 394,89 + 1010 + 137.4 = 14,51 x/]x#/Mob.

0 .
Tak kax A _G" > 0, To NIpH CTaHAAPTHEIX YCIOBUSX JAHHEIH Mpomece
HEBO3MOJKEH.

HQaKTH‘lECKﬂe 3aHATUSA

1 pa3nen. TexHnonorusi mpousBoacTBa MeTain3oBaHHoro mpoaykra :( [1K-1-31,ITK-1-Y1,IIK-1-B1,0IIK-1-V 1,
OI1K-1-31, OIIK-1-BI)
1.BoccraHoBieHHe xene3a
2. TpeboBaHMs K IIUXTE U I'a3aM IPH BOCCTAHOBIECOHUH Keje3a
3.BoccraHOBUTENBHBIE PEAKIIUH B TIEUH, HX TEMIIEPATYPhI, TEIIOBbIE (D HEKTHL. .

4. KontponbHas padora Nel.

2 pazies. @®U3HKO-XUMUYECKHE MPOLecChl

BOCCTaHOBUTEJBbHBIX nponecco (I1K-2-3, [1K-2-Y1,I1K-2-B1,YK-1-31,YK-1-Y1,YK-1-B1YK-1-B1).
1.CtyrmieHgaTOoCTh Mpoliecca BOCCTAaHOBJICHUS JKEe3a;
2. YpaBHEHHUS] KHHETHYECKHX PEaKLIii BOCCTAHOBIICHHS JKeJle3a 110 CTYNEHSIM H UX PacyueThl
3. Onpenenenne BOSMOXXHOCTH MIPOXOXKICHUS PEaKIIni;
4. Pacuer terioBoro 3 ¢dexra peakimuii BOCCTAaHOBICHHUS
5. KonTpompsHas padora Ne2

3 pazgen. @akTophl, BAUSIONME HA MPOIECC BOCCTAHOBUTEAbHOr0 npouecca (I1K-1-31,11K-1-Y1,I1K-1-B1,0I1K-1-
31,0I1K-1-V1,0IIK-1-B1, YK-1-Y1,0IIK-1-Y 1,0I1K-1-31,0I1K-1-B1).

1.BiusiHMe IMXTHI HA BOCCTAaHOBHUTENBHBII MPOLIECC XKene3a,
2.BrusiHre BOCCTaHOBHUTENBHOTO I'a3a;
3.JlapneHue B eUX U ee BIUSHUE HAa BOCCTAHOBUTEIBHBIE TIPOLIECCHI;
4 BrusiHEEe TeMIlepaTyphl B I1EYH;
6.KonrponpHas pabora Ne3.

5.4. MeToaNKAa OLEHKH OCBOCHHS JUCIUITHHBI

Obyuarowuticsainonyuaem 3auem npu CEOE6PEMEHHOM U NPABULLHOM GbINOJIHEHUU 8CeX 6UO008 PAOOm, NPedyCMOMpPEHHBIX
mekywetl ammecmayuetl no oucyuniure. Memoouxa oyeHKu 3HAHULL, YMeHUl U HABbIKOS

3aueT MoxKeT ObITH MOCTABJIEH MPH YCJIOBHH, €CJIN:

1.06yuatoniuiicst 0cBOMI BCE BOMPOCH], pacCMaTpHUBaeMble Ha MPAKTUYECKUX U CEMHUHAPCKHUX 3aHATHIX, ObLTH
o opMIIEHBI KOHCTIEKTHI 110 BCE BOIPOCAM M IPUHUMAJ aKTUBHOE y4acTHe B Oecelax 1Mo BOMpOCaM Ha 3aHATHSX,
MIPUMEHSECT CBOW 3HAHUS NP PEIICHUH 3a1ad.
2. Ilpn ycnentHoM HanucaHuM 3-X KOHTPOJIBHBIX PaboT



http://buzani.ru/zadachi/fizicheskaya-khimiya/1639-energiya-gibbsa-i-energiya-gelmgoltsa-zadachi-35-36

6. YAEBHO-METOANYECKOE U TH®OPMAILIMOHHOE OGECIIEYEHUE

6.1. Pexomenyemasi aurepatypa

6.1.1 OcHOoBHas UTEpaTYpa

O0o3HaYeHHE QEAOREE 3araaBue Bubauorexa VI AL,
COCTaBHTEJH rojg
J1.1 A.C. TumodeeBa | ®dusuko-xumuueckue |HTB CTU HUTY « MUCHUC»- 203K3. Crappriit Ockor :
T.B. OCHOBBI peopMHUHTa "THT", 2019r.-
Huxkutyenko rasos: yuebHOe 156¢.
E.C. Tumodees nocobue
B.B. ®enquna
JT1.2 A.C. TumodeeBa | Temnodusuka HTBb CTU HUTY «MUCHUC» 503k3 Crapsrii Ockor :
T.B. MOJIy4EHUs "THT", 2018r.-
Hukutuenko METaJNTM30BaHHOTO 201c.
B.B. ®eauna MPOIYKTa: yueOHOE
A.A. llleByenko | mocobue
J.1.3 A.C. TumodeeBa | Temnodusnyeckue HTBb CTU HUTY «MUCHC» 203k3. Crapsiit Ockon :
E.C. Tumodeer 0COOEHHOCTH "THT", 2015r-
MIPOU3BOICTBA 136¢.
OKHCJICHHBIX
OKaThIIIEeH 1
METaJJTM30BaHHOTO
NPOAYKTa: ydeOHOe
nocoOue
6.1.2 JlonoJHUTEIbHAS JIUTEPATYpa
O0o3HaueHne GEAODEE 3araaBue Bubaunorexa W3narenncrso,
COCTABUTEJIH roj
J12.1 A.C.TumodeeBa | CrpaBouHHK HTBb CTU HUTY «MUCHUC» Crapsrit
B. B.®equna Teropr3uKa- Ocxkomn:M3-Bokrig
MeTaJuLypra: yu. «POCA»2008-
mocobue 280c.-503K3..
6.1.3 MeToauueckue pa3padoTku
O0o3HaueHue ABTOpBI, 3arnasue Bubnuoreka W3 paTenscTBo, rox
COCTaBUTENHN
6.2. IlepeueHb pecypcoB HHGOPMAHOHHO-TEJIEKOMMYHHUKANMOHHOH ceTn «HTEpHETY
31 [Ipon3BOICTBO KEIE30PYIHOTO KOHIICHTPATA.
https://www.youtube.com/watch?time_continue=17&v=N3yM1yZglUU&feature=emb_logo
22 [Ipon3BOICTBO OKATHIIIEH.
https://www.youtube.com/watch?time_continue=15&v=j8pkNcuo09E & feature=emb_logo
6.3. IlepevyeHb MPOrpaMMHOro odecneyeHust
Im1 MicrosoftWindows,
Im2 Microsoft Office.
Im3 LMS Canvas (nmpukaz HUTY «MUCHC» Ne 3870.8. ot 05.06.2018 r. «O npuMeHeHn: B yaeOHOM Tporiecce
OUOCy)
Im4 MS Teams
6.4. Ilepeuenb MHGOPMALUOHHBIX CIPABOYHBIX CHCTEM U MPO()eCCHOHAJIBHBIX 023 IAHHBIX
nl Hayunas snextponnas 6nbanoreka eLIBRARY https://elibrary.ru/
n2 — Hayunas snexrponnas 6ubnmoreka eLIBRARY https://elibrary.ru/
ns3 — ITomHOTEKCTOBBIE ACTOBBIC MYOIUKAIINH HHPOPMATreHTCTB U MPECCHI TI0 53 OTpacisM
https://polpred.com/news
14 HWuocrpannsie 6a3bl ganHbix (mocryi ¢ IP anpecos MUCHC):
us — aHanuTHYecKas 0a3a (uHaekcsl rmurupoBanus) WebofScience https://apps.weboftknowledge.com
ne — aHanuTH4ecKas 0a3a (MHIEKCH MTHpoBaHusl) Scopus https://www.scopus.com/
n7 — Haykomerpuueckas cucrema InCites https://apps.weboftknowledge.com
4L — Hay4HbIe )KypHais! m3natenscTsa Elsevier https://www.sciencedirect.com/




7. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE

7.1 Aynurtopus Ne 308

JlabopaTopusi TeXHHYECKOH TePMOAUHAMUKHN U MEXaHUKH ra3oB
[lepeuenb 0CHOBHOTO 000pYIOBaHUS, YIEOHO-HATIISTHBIX TIOCOOMIA:
KOMIUIEKT Y4eOHOH MeOenn Ha 25 ocaI0uHbIX MEeCT
nepcoHanbHbI komnbioTep [I9BM "XOIIEP",

npoekTop st npe3entauuii EB-460.

[IporpammHoOe obecnieyeHue:

MicrosoftwWindows,

MicrosoftOffice,

KasperskyEndpointSecurity as1s 6usHeca.

7.2 Aynutopus Ne 313

JlaGopaTopusi SKCTPAKINU YePHBIX METAJJIOB U3 MPHPOHOI0 M TEXHOTEHHOTO CHIPbSI
[lepeuenb 0CHOBHOTO 000PYIOBaHUsI, Y4EOHO-HATIISITHBIX TTOCOOMIA:

KOMIUIEKT yueOHOH Mebenu Ha 25 1mocajouHbIX MECT,

anekTponeub TK.27.1550.30,

neyb MydensHas «SNOL 7,2/1300,

neyb MydensHas «SNOL 7,2/1100,

YCTaHOBKa JJIsl ONPEEeNICHNs] pEaKIIMOHHOHM CIIOCOOHOCTH METaJTM30BaHHBIX OKATBINIEH,
nabopaTtopHble tekTpoHHbIe Bechl EK6100i,

aHaJIM3aTOp KUCIIOpO/ia MOPTaTUBHBIN MHOrOGyHKIMOHaTbHBI AKITIM-1-02,
mynsTEMeTpMastech MS 8209,

TepmomeTtp anekTpoHHbII HANNA HI 93530,

U3MEpHTEIb TeMIIepaTyphl (ppoBoii BhIcOKOTOYHBIH 1T-8,

TepMoMeTp drekTporHbIii TM-902C (-50° +1300°C)

7.2 Aynurtopus Ne 306

JlaGopaTopusi Mo/IeJIMPOBAHUS METAJLIYPIrUYeCKUX MPOLECCOB U HH(OPMAIIMOHHBIX TEXHOJIOT U
[epeuerb 0CHOBHOTO 00OPYIOBaHUsI, YIEOHO-HATJIISITHBIX TTOCOOUIA:

KOMIUIEKT yueOHOH Mebenu Ha 25 1mocajouHbIX MECT,

pabouas cranuus Core i3-4130 — 4 i,

pabouas cranuust HP Z420 — 8 mir,

npoekTop s npe3entanuid Acer X1111 DLP Projector QSV 1032.

[IporpammHoe obecrieyeHue:

MicrosoftwWindows,

MicrosoftOffice,

KasperskyEndpointSecurity mis 6usHeca.

AutoCAD 2020

B nomernienuu 11t caMOCTOSATENBHOM PabOThl 00yUArOIMXCSl UMEETCs TIOJIKITIoUeHue K ceTn «HTepHe™ 1
JIOCTYII B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BATENIbHYIO CPEJy OpraHH3allUH.

8. METOJUYECKHUE YKA3ZAHUA JUISI OBYYAIOIIIUXCSA 11O N3YYEHHUIO JUCIUITJIMHBI

Jis ycnenHoro 0CBOEHHs AUCHMILIAHGI "DHU3HKO-XUMHUECKHE pacyeThl BOCCTAHOBHTENIFHBIX IPOLIECCOBY, 00yJaIOIIEMYCsl

HE00X0ANMO:

1. TIlocemars Bce BUABI 3aHATHIA.

2. CBOEBpPEMEHHO 3aperuCTPHUPOBATHCS Ha PEKOMEHJOBaHHBIE 3JICKTPOHHBIE PECYPCHI.

3. Ilpu BO3HHKHOBEHHH JIOOBIX BOIPOCOB IO COAEPIKAHHIO Kypca U OpraHu3aluH paboThl CBOEBPEMEHHO 00paIaThes K
MIperoaBaTeNo (B Yachl OYHBIX KOHCYNbTaIwid, uepe3 MS Teams nimu LMS Canvas).

4. Ortuersl 10 MPaKTUIECKUM paboTaM peKOMEHAYeTCs BRITOTHATH ¢ uctonb3oBanneM MS Office, mormryckaeTcst BRIIOTHATE
B PYKOIHCHOM BHJIE.

5. AkrtuBHO paboTaTh C HAYYHBIMH 0a3aMu B ceTH VIHTepHeT.

KauecTBeHHOE OCBOCHHE AWCIUILIMHBEI BO3MOKHO TONBKO TIPH CHCTEMAaTHYECKOH CaMOCTOSTENhHOH pabore, dYTO
MOJJIEP>KUBAETCS CUCTEMOM TEKYILEH aTTeCTallH.

JIJis IOATOTOBKA K KaXKIOMY MPAKTHUECKOMY M CEMHHAPCKOMY 3aHATHSAM 3apaHee BBITAIOTCS TeMa W BOMPOCHI, KOTOpHIC
HEOO0XOIMMO MAarucTpaHTaM MOATOTOBHTH AoMa. CTyHIEHTHI TOTOBST OTBETHI, KAaCArOIIHEeCsS BOIPOCOB, PACCMATPUBAEMBIX Ha
3aHATHAX. Matepuan Uit MOATOTOBKH MPEJICTABIICH B INTEPATYPE 110 3TOW JUCITUTITHHE.




