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1. IEJIM OCBOEHUSA

[Toaroroska oOyyaronmxcs B 001aCTH OKHMCJICHUS JKese3a Mpr 00Xure okaThimel, GopMHpoBaHUE y 00YUYarOIMXCSI CII0CO0-
HOCTH K pacdeTaM MO OKUCJIEHUIO U BOCCTAHOBIICHHIO JKeJe3a, K MIPUMEHEHHUIO JaHHOIO MaTepHana Ha MPaKTHKE B pealbHbIX
YCJIOBHSIX METaUTyprHYecKOro MPOU3BOACTBA, K ()OPMUPOBAHUIO HABBHIKOB IKCIIEPUMEHTAIBHBIX HMCCIIEIOBAHUH B 00JIacTH
OKHCIICHHS U IPSIMOT'0 BOCCTAHOBJICHUS JKeJe3a.

3agaun IUCHUTIJIMHBI:
- HAy4YUTh aHAJU3UPOBATh IPOIECCHl OKUCIEHUS U MPSIMOTO BOCCTAHOBJICHUS JKele3a;
- HAYYUTh O0YJaIOIIMXCS BBISIBISITH BHJIBI OKHCIICHHS JKEJIE3a;
- HAYYUTh IPOBOJUTH PACUETHI IO OKUCIUTEIBHOMY OOKHUI'Yy OKATHIIIEH U MPSIMOMY BOCCTaHOBJICHHIO XKETIe3a.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI

ukn (pazzen) OIL: | B1.B.JIB.

2.1 TpedoBanus K NpeIBapUTeIbHOI MOATOTOBKE 00yYaI0IIEerocs:

211 Tenmodusnka MOTyICHNS METAUTM30BAHHOTO MPOAYKTA

2.1.2. Tenmodusnka MoIydeHns] OKHCICHHBIX OKATHIIICH

2.1.3. [TpukagHas TepMOAMHAMHIKA M KHHETHKA METAJUTYPTHYESCKIX IIPOLIECCOB

2.2 JAucnuninnael (MOAYJIM) M NPAKTHUKH, 1151 KOTOPLIX OCBOEHHE JAHHOM AMCUMILIMHBI (MO1YJIs1) HE00X0AUMO
KaK mpealiecTByioniee:

221 Hayuno-nccnenoBarensckas padora 3

2.2.2 BrinonHeHNe U 3amunTa BBITYCKHON KBaIM()UKAIIMOHHON pabOTHI, BKJIIOYAs IIOATOTOBKY K MPOLEAYPE 3alUThHl 1

MPOLEAYPY 3aIIHUTHI

3. AHAUKATOPHI ®OPMUPOBAHW A KOMITETEHIIA,
COBMEHNIEHHBIE C PE3YJbTATAMHU OBYYEHMS IO JUCHUTIJIMHE

YK-2: Cnnocoben:

- QHAJM3UPOBATH NPOAYKIHIO, MPOIECCHI H CUCTEMBbI B PAMKAX MIMPOKUX MEKIUCHUIIMHAPHBIX 00J1acTeli;

-CTABMTh M pPelIaTh HECTAHAAPTHBIE 321241 B YCJIOBHAX HEONPEACJICHHOCTH M AJIbTEPHATHBHBIX PEHICHUH C MCI0JIb30-
BaHMEM COOTBETCTBYHIIUX AHAJUTHYECKHX, BBIYMCIAUTEIbHBIX H IKCIEPUMEHTAJIBHBIX METO/I0B, a TAK:Ke HOBbIX MH-
HOBAIlMOHHBIX METO/10B;

- OCYHIECTBJISITh KPUTHYECKHUI aHAJIHU3 NMPOOJIEMHBIX CUTYaI[Hil HA 0OCHOBE CHCTEMHOI0 MO/X0/1a, BLIPA0aThHIBATh CTPa-
TEeruio aeiicTBmii

3HaTh: YK-2-31 Bujpl npoiyKIMu, NOABEPratoliecs NPsIMOMY BOCCTAHOBJICHUIO XKeJle3a U OKHCIUTEIbHOMY 00XKHIY;

YMers: VK-2-Y1 AHanu3upoBarh BIUSHUE Pa3IMuHBIX (PAKTOPOB HA OKUCIHUTENBHBIH OOXKHUTI M MPSIMOE BOCCTaHOBIIE-
HUE JKEINe3a;

Bnazets: YK-2-B1 Pacueramu ¥ HaXOXKACHUEM JAHHBIX OKUCIIATEILHOTO 00XKHTa U MPSMOTO BOCCTAHOBJICHHUS JKEJIe3a
KaK TEOPETUYECKHM, TaK U IKCIIEPUMEHTAIbHBIM METOJAMH. .

YK-4: Cnocoden:

-HAXOJMTh U MOJIY4YaTh He00X0AUMbIe JaHHbIe 00 00beKTe UCCIeI0BAHUS;

- OCYHIECTBJISITh MOMCK JIMTEPATYPbl, KPUTHYECKH HCNOJIb30BATh 0a3bl JAHHBIX M IPyrue HCTOYHUKU UH(pOpMaIuu;
- OCYHIECTBJISITh MOJIeJIMPOBAHNE 00BEKTOB M MPOIECCOB, A TAKKE HCCJIET0BATh NPUMEHEHHEe HOBEHIINX TeXHOJIOT Ui

3HaTh: YK-4-31 Hcrounnku nHGOpMAI 00 OKUCIUTEIEHOM 00XHre M IMPSMOM BOCCTAHOBJIICHHH JKejle3a, MOAETHPO-
BaHHE MTPOIECCOB.

YMerTsb: YK-4-Y1 IlpumeHsaTs 6a3bl JaHHBIX M HCTOYHUKH HH(POPMAIINI KPUTHYECKHU MOAXOS K HUM;

Bragers: YK-4-B1 Bnagets ymeHHeM paboTaTh SKCIIEPUMEHTAIBHO 110 OTIPEACIIEHUIO ONPEAeTICHUS TapaMeTPOB OKUCIIH-
TEIBHOTO 00HTa M MPSIMOT0 BOCCTAaHOBJICHHUS JKeJIe3a..

YK-9: Cnocoben:

-COBEpPIIEHCTBOBATh U PA3BUBATH CBOM HHTE/UIEKTYAJIbHbIN U NPO(ecCHOHANbHBI YPOBEeHb B TeUeHUE Beell KU3HM;
- onpeaesiTh M PeAIM30BbIBATH MPHOPUTETHI COOCTBEHHOI AeSITETLHOCTH M CIIOCOOBI ee COBePIIEHCTBOBAHMS HA 0C-
HOBE CAMOOLICHKHU U 00pPa30BaHUs B TeYeHUEe BCell JKU3HU

3HaTh: YK-9-31 OcHoBHEIE (hyHITaMEHTATBHBIC 3aKOHBI, PAMEHSIOIINECS TSI OTIPENICIICHUS] OKHUCIICHUS,
YMmeTs: YK-9-V1 Pa3BuBaTh CBOM MHTEIEKTYaJIbHBIH M IPO(ECCHOHANIBHBIA YPOBEHD B TeUEHHE BCEH JKU3HH;
Bnanets: YK-9-B1 Criocob6aMu cOBEpIIICHCTBOBAHUS COOCTBEHHOH JIEATEILHOCTH HA OCHOBE CAMOOICHKH.

OIIK-1: Crioco6eH pemaTh NPOW3BOACTBEHHbIE U (MJIH) HCCJIEA0BATEIbCKHE 321291, HA 0CHOBE ()YHIAMEHTAJIbHBIX
3HAHMI B 00JIACTH METALTYPIrHHA

3HaTh: OIIK-1-31 dakropsl, BAMSIOMINE HA OKHCIUTEIbHbIH 00KUT M MPSIMOE BOCCTAHOBIICHUE JKEJIe3a;

YMmeTs: OIIK-1-Y1 BpiensiT OCHOBHBIE IPEUMYILECTBA, HEJOCTATKH OKUCIUTEIEHOTO 00XKHIa U MPSIMOT0 BOCCTAaHOB-
JICHHUs JKeTIe3a;

Buraners: OIIK-1-B1 TepmuHoNOTHEl B 001aCTH OKUCIUTEIBHOTO 00XKHIa U MIPSIMOTI'0 BOCCTAaHOBJICHHS JKEJIe3a.

IK-1: AHaJu3 ¥ cOBEepIIEHCTBOBAHUE METAJLTYPrUYEeCKHX NMPOIECCOB

3HaTh:

[IK-1-31 Teopus 1 TeXHOJIOTHS IPOU3BOJICTBA KENE3OPYTHBIX OKATHIIIECH




Ymetn: [IK-1-¥Y'1 OueHnBath BO3MOXKHBIE TPOM3BOACTBEHHBIC PUCKH M IPUHUMATh MEPHI [0 UX MUHUMH3AIUH B TEX-
HOJIOTMYECKHX MPOLECcCcax MPOU3BOACTBA OKATHIIIEH
Baapners: [1K-1-B1 OmnpexenenueM 1 KOHTPOJIEM UCIIOIHEHHS MEp I10 BHIITOJIHEHHIO MPOU3BOJICTBEHHOM MPOrpaMMEI

TMOJATOTOBKH 1 OKOMKOBAHUS JKCJIC30PYAHBIX KOHIICHTPATOB

IIK-2: Onpenesnenue cepsl NpUMeHEHHs Pe3yJbTaTOB HAYYHO-HCCI€I0BATEIHCKAX H ONMBITHO-KOHCTPYKTOPCKHUX pa-

oor
3HaTh: [1K-2-31 IlpoBeneHue aHann3a HAYYHBIX JaHHBIX, PE3yJIbTaTOB YKCIIEPUMEHTOB U HAOJII0ICHUI
YMets: [1K-2-¥Y1 OdopMisiTh pe3ysbTaThl HAYYHO-HCCIIENO0BATENBCKUX U ONBITHO-KOHCTPYKTOPCKHX PadOT
Buaaners: [1K-2-B1 IIpoBenenune pabot nmo o0paboTKe M aHAIU3Y HAYYHO-TEXHUUYECKOH MH(OPMALIH U PE3YJIbTATOB UC-
ClIeI0BaHUM.
4. CTPYKTYPA U COJEP) KAHHUE
Ko Ko Jlurepartypa
HanmeHoBaHMe pa3aesioB U TeM /BUJ 3a- Komneren- U JJIeK- Ipume-
3aHs- CemecTp | 4ecTBO
st HATHS/ 4ACOB MU TPOHHBIE YyaHHe
pecypchl
Paznen 1.
Beenenue. TeopeTnueckue 0CHOBBI OKHCIIE-
HH 7Kesie3a MPH 00Kure OKaThIIei
1.1 IMpakTuyeckue 3aHATHS. 3 5 YK-2-V1 JL1.1
OkucneHue oKaThIleld mpu 00Kure. YK-2-31 J11.3
YK-2-B1 Jd21
CamocTrosTesibHasi padoTa 16 YK-4-31 J13.2
CaMocTosATeIbHOE N3YUYEeHUE JTUTEPATYPh YK-4-V1
«XUMHUYECKHE peaKI OKUCICHUS IIPpU 00- 6 VYK-4-B1
HKHTE» 4 YK-9-V1
- [Toaroroska k I13 2 YK-9-31
- [Togroroska x KPNel 2 VK-9-B1
- [loarotoBka pedepara 2 OIIK-1-V1
OIIK-1-31
OIIK-1-B1
1.2 JlaGoparopnas padora «Onpenenenue pe- 3 6 [K-1-V1 J133
AKIIMOHHOMN CIIOCOOHOCTU METAIUIM30BAHHOIO [1K-1-31 J11.2
IPOJLYKTa» IIK-1-B1 J13
MK-2-Y1 7131
CamocrosiTe1bHasi padora 4 ITK-2-31 121
- I[loagroroska k JIP 4 TIK-2-B1
2. Paznen 2
IIpsiMoe BoccTaHOBJIEHHE Keje3a
2.1 | IlpakTHyecKkHe 3aHATHS. 3 6 [K-2-Y1 J1.2
[Iporecchl MpsIMOTO BOCCTAHOBIICHHS XKele3a [K-2-31 J121
[K-2-B1 3.2
CamocrosiTenbHasi padora 24 YK-4-31 91,92
- CaMOCTOSITENIbHOE U3yUEHHUE JIMTEPATYPHI: YK-4-V1
«BrmsHIE pa3MUIHBIX (PaKTOPOB HA TPOM3- 13 YK-4-B1
BOAUTEIBLHOCTD MPSIMOTO BOCCTAHOBJICHUS YVK-9-V1
Kenesan YK-9-31
- [ToaroToBka Kk KOHTPOJILHOM paboTeNe2 5 YK-9-B1
- I[Toaroroska k I13 6 OIIK-1- V1
OIlK-1- 31
OIIK-1- B1
2.2 | JlaGopaTopHas padora «VccrnenoBanue 3 5 IK-1-Y1 J33
TeMIIepaTypbl CAaMOBO3TOPAHUS METAILIN30- IK-1-31 J1.2
BAHHOT'O IIPOJYKTa» [K-1-B1 J13
[K-2-Y1 Jd2.1
CamocrosiTe1bHasi padora 6 ITK-2-31 131
- [logroroska x J1ab 6 TIK-2-B1
3 Pazgen 3 3
Bropuunoe oxkucienue xeje3a. Cnocodbl
3aUIUTHI JKeJie3a OT OKHCIEHUSI.
3.1 | llpakTuvecKue 3aHATHS 3 6 YK-2-V1 J1.2
YK-2-31 J1.3




CamocTosiTenbHast padoTa 18 YK-2-B1 J.2.1
YK-4-31 J3.2
- CaMOCTOSITEIbHOE U3YUYEHUE JTUTEPATYPHL: 8 YK-4-V1 J3.3
«CpaBHUTENbHASA XapaKTEPUCTUKA CKOPOCTU YK-4-B1
OKHCJICHHS JKeJle3a B 3aBUCHMOCTH OT pas- VK-9-V1
JMYHBIX (akTOpOB» YK-9-31
- [ToaroToBKa K KOHTPOJBHOM padoTe Ne3 YK-9-B1
- [Toaroroska x I13 OIIK-1-VY1
- Bemmonnenwne /3 OIIK-1-31

OIIK-1-B1

N A D

3.2 | JlabopatopHas padora «ccienoBanue 3 6 [K-1-V1
OKHCIICHHS JKeJie3a B 3aBHCUMOCTH OT TeMIIe- IK-1-31 J131
patypsl, GOpMBI U BpEMEHI [IK-1-B1 Jd121

[K-2-Y J13
CamocrosiTe1bHast padora ITK-2-31
- [Toaroroska k JIP TIK-2-B1.

[e2 ] e)}

Yacel Ha KOHTPOJIb /KoHTpOIH/ 3 36 YK-2-31 1.2
YK-2-V1 J11.3
YK-2-B1 J21
YK-4-31
YK-4-V1
YK-4-B1
YK-9-31
YK-9-V1
YK-9-B1

OIIK-1-31

OIIK-1-V1

OIIK-1-B1
IK-1-31
IK-1-V1
I1K-1-B1
IK-2-31
IK-2-Y1
I1K-2-B1

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

5.1. Bonnpocsl 1s1 caMOCTOSITEIbHOM MOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLeHKOil)

Ilepeuens eonpocoe 011 n0O20MOBKU K IKIAMEHY

1.Buowt oxucnenus sicenesa. (YK-2-V1;, VK-2-31; OlIK-1-Bl; VK-2-Bl; YK-4- VI; VK-4-31).

2. Bo3mooicHOCmb npomeKanus peakyuu 6mopuunozo oxucienus sxcenesa (YK-4- V1; VK-4-31; VK-4- Bl; VK-9-31; VK-9-
Vi; VK-9-BI)

3. Cocmas okucrumenvrot ammocgepwt (OIIK-1-31; OIIK-1-V1; OIIK-1-Bi; VK-2-VI).

4 Mexanusm oxucaenus okamoiutei npu obocuee. (YK-4-V1; VK-4-31; VK-4- Bl; VK-9-31; VK-9-V1,; VK-9-BI).

5. @axkmopwi, srusiiowgue na oxucienue okamouuei. (YK-2-V1; VK-2-31; VK-2-Bl; VK-4-V1; VK-4-31; YK-4- BI).

6. Onpeoenenue meniosvix 3¢pghexmos peaxyuii npu oxucaiumensnom oboicuee. (YK-2-V1; VK-2-31; VK-2-Bi; VK-4- V1; VK-
4-31; VK-4- Bl, [IK-2-V1; [IK-2-31).

7. Buusinue oxuciumenvho2o obxcuea Ha npounocmuule ceovcmea oxkamoiwen (YK-2-V1; VK-2-31; VK-2-Bl; VK-4-V1; VK-
4-31; VK-4- Bl).

8.IIpsamoe 6occmanosnenue dcenesa u mpebosanus k okuciennvim okamoiwam (OIIK-1-V1; OIIK-1-Bl; VK-2-31; VK-2-Bl;
VK-4-Bl; [IK-2-V 1, [IK-2-31; IIK-2-B1).

9. Peakyuu 80ccmanosiienus cene3a u pacuem ux menioswix s¢gpgpexmos (IIK-2-31; I1K-2-YV1; YK-4-B1).

10. Bauanue pasnuunvix paxmopos na npoyecc goccmanosnenus sceneza (OIK-1-31; OIIK-1-V1; OIIK-1B-1; VK-2-V1).

11. Bmopuunoe oxucienue memaniuzosarnozo npooykma (OIIK-1-V1; OIIK-1-B1; VK-2-31; VK-2-BI).

12.Pacuem peaxyuonnotl cnocobrocmu memainuzo8anno2o npooykma. (I1K-2-31; IIK-2-Y1; YK-4-Bl).

13. Brusinue memnepamypol 60CCmManosienus Ha emopuunoe oxucienue xcenesa. (OIIK-1-31; OIIK-1-V1; OIIK-1-Bl; VK-2-
Vi, VK-4-B1; [IK-2-31; [IK-2-V1).

14. Brusinue memnepamypol okpyscaioujeli cpedst Ha emopuunoe oxkucienue. (IIK-2-V1; I[IK-2-31; I[IK-2-Bl,; YK-2-Bl).

12. Bruanue 61asicHoCcmu Ha 6MopuyHoe OKUcieHue memaiiuzosannoeo npooykma. (OIIK-1-31; OIIK-1-YV1,; OIIK-1-Bl; VK-
2-Vi).

15. Pacuem emopuunoco oxucienus memaiiuzosantoco coipvs. (IIK-2-Y1; I[IK-2-31; I[IK-2-B1; VK-2-Bl).

16. Pacuem kpumuueckux napamempos 6mopuiHo20 oKucienus acenezq. Onpedeienue napamempos KUHEMUYecko20 ypashe-




Hus peaxyuu okucnenus. (IIK-2-Y1; [IK-2-31; [IK-2-B1; VK-2-Bl).

17. Dxcnepumenmanvroe onpedeineHue OKUCIeHUs Jcelle3a npu evlcokomemnepamypiom naepes. (IIK-2-Y1; [1K-2-31; [IK-2-
Bl1; VK-2-BI).

18. Camosozeopanue memaniuzosannozo npooykma. (IIK-2-Y1; I[IK-2-31; I[IK-2-B1; [IK-1-31; I[IK-1-V1)

19. Dkcnepumenmanvroe onpedenerue memnepamypsi Camo80320Panust Memaiiu3068annozo npooykma. (I1K-2-Y1; I1K-2-31;
TIK-2-B1; VK-2-B1).

20.Cobnooenue npasun 6esonacHocmu npu emopuuHom oxucienuu u Cnocobwvl 3auumel Memaiiu308aHHO20 NPOOYKMAa Om
smopuunozo okucienus. ([IK-1-31; [IK-1-V1; I[IK-1-B1).

5.2. [lepeyenn padoT, BHINOJHAEMBbIX 10 JUCIUIJINHE

B cemectpe 3 o Kypcy npeaycMoTpeH Sk3aMeH. 110 X0y n3ydeHus JUCHUILTHHBL 00YYarOIIUIiCs TOJDKEH BBIOIHUTD CIIE/Y-
fomrre padoTHI:
1)Koumponvnas padoma Ne 1 no mamepuanam sansmuii pazoena 1. (VK-2-V1, VK-2-Bl, YK-2-31, VK-4-31, VK-4-V1, VK-4-
BI, VK-9-31, VK-9-B1, VK-9-VI)

1.006xwur OKaTHIIIeH U H3MEHEHHS, IPOMCXOAIINE B OKATHIIIE TIPH 0OXKHUTe.

2 .B0O3MOKHOCTb MPOTEKAHUS PEAKIIH OKHUCIICHHS JKee3a P 00Kure

3.MexaHu3M OKHCICHUS OKATHIIICH.

4.Peaknuu OKUCIICHUS, MPOTEKAIONIUE B 30HE 00XKHTra OKATHIIICH

5. 3HaueHHUE ATUX PEaKIUi U1 Ka4eCTBA OKATHIIICH

6.Pacuer TerioBbIX 3¢ GEeKTOB ISl OKUCIUTEIILHOTO 00XKHUTa

7.ITocne0BaTeIbHOCTS OKUCICHHUS JKeje3a, C UeM OHA cBsI3aHa?
8.Pemenue 3amau (J1.1.2). 3amaun i CaMOCTOATENBHOTO pemieHus Ne

2) Konmponvhas paboma Ne 2 no mamepuanam 3ausmuii pasoena 2 (VK-2-V1; VK-2-31; YK-2-Bl, YK-4-31; VK-4-V1; VK-
4-Bl; VK-9-VI1,; VK-9-31; VK-9-BI, OIIK-1- V1; OIIK-1- 31, OIIK-1-B1).

1. TIporecc mpsiMOTO BOCCTAHOBJICHHS JKEIe3a

2. Peaxmu ipssMoro BoccTaHOBIICHHMS Jkenesa B mporeccax «MIDREX» u «HYLL-111».

3.DakTopbI, BIUSIONIUE HA MPSIMOE BOCCTAHOBIICHHE JKelle3a B OKUCIICHHBIX OKATBIIIAX

4. TpeboBaHus, MPEABABISIEMbIC K [IUXTE MPU MPSIMOM BOCCTAHOBJICHHH JKEJe3a

5. TpeboBanus, NpeabABIIEMbIC K MECTAJUTM30BAHHOMY TPOIYKTY.

6. Paziuuns B mporieccax MpsMOTO MOJYYCHHUS JKee3a

7. Pemienue 3a7a4 1o pa3aeiy

3) Konmponvhas paboma Ne 3 no mamepuanam 3ausmuit pasoena 3 (IIK-2-V1; [IK-2-31; [IK-2-B1; VK-4-31;
VK-4-V1; VK-4-Bl; VK-9-V1; VK-9-31; VK-9-B1,;O0IIK-1- V1,;0IIK-1- 31, OIIK-1-B]I).
1.0cHoBHBIE (aKTOPBI, BIUAIOIINE HA BTOPUYHOE OKHUCICHUE U TIOUeMy?
2. Peakuuu, MpOUCXOISIINE TIPH BTOPHIHOM OKUCIIEHHH XKeJle3a U pacueT TEMUIOBEIX 3()(PEeKTOB.
3. CKOpOCTH BTOPUYHOTO OKUCIIEHHS, KaK €€ pacCUMTaTh
4.CaMO0BO3TOpaHKe METATN30BAHHOTO TIPOIYKTa U €r0 OMACHOCTb.
5. Kakue cymiecTByrOT METOIBI 3aIUTHI JKeJie3a OT OKUCIEHHUS
6.V CITOBHSI TPAHCTIOPTHPOBKH W XPAHEHNS METAUTH30BAHHOTO MIPOAYKTA
7.Pemenue 3aaa4 no pazzaeny 3.

B 3 cemecmpe npedycmompeno domaunee 3adanue

Jomamnnee 3axanne yacth 1. [loaroroBka pedepara ¢ npesenraumeii (I7K-2-V1; I1K-2-31; IIK-2-Bl; YK-2-BI)
Temot peghepamos:

. OU3UKO-XMMHUYECKHE MPOLIECCHI, POTEKAIOIIME IPU OKUCIUTEIILHOM 00XHUTe OKAThIIIEH

. MexaHn3Mm OKHCIIEHUs XKeJie3a IpH 00XKure

. Bnusiue pasnudHbIX (akTOpoB Ha MPOIECCH OKUCICHUS

. Bimsiape okucnuTensHOTO 00KNTa Ha IIPOYHOCTHBIE CBOHCTBA OKAThIIIEH

. CoBpeMeHHBIE BH/IBI arpeTaTOB OKHCIUTEIHLHOTO 00XKUTA OKaThIIIeH

. Buzel mporieccoB mpsMOro BOCCTaHOBIICHUS JKeJle3a U UX OTIINYHSL.

. [Tonyyenune ropss4eOpUKETUPOBAHHOTO XKeje3a 1 TpeOOBaHUsl, IPEIbSBISIEMbIE K HEMY.

. [Nomy4yenne metammu3oBaHHBIX okaTeImel B mporeccax MIDREX n HYL-1I, ux otomune.

10.OkcnieprMeHTaNbHbIE METO/IbI ONIPEACIICHHS OKHCIUTEIbHOM CIIOCOOHOCTH METAJUIN30BaHHOTO MTPOIYKTa

11 PacueTs! GU3UKO-XUMHUYECKUX MIPOIIECCOB BTOPUIHOTO OKHCIICHHS JKee3a

12. CriocoOBb!I 3a1uThl OT BTOPUIHOTO OKUCIICHHS

13.TexHoorusi TPAHCIIOPTUPOBKY METAJUIN30BAHHOTO ChIPhS

14. Kputndeckue napamMeTpbl OKUCICHHS M UX OIIPE/IeIIeHHe

15. CoBpemMeHHbBIE METO/IbI 3AIUTHI )KEJIe3a OT OKHCIICHHS

16.B03MO0OKHOCTD NPOTEKaHUS PEaKIUil BTOPUYHOTO OKUCIICHHS

17 Temneparypa caMOBO3TOpaHUs U €€ Olpe/IeIeHIe

18. TenoBsle 3¢ HeKTH IPU OKUCICHUH JKeNe3a

O 00 ~NO U1WwhN —




19. Pacyer yMeHBILCHHUS CTETIEHN METAIIM3ALMH JKeJe3a IIPU OKHCICHUH
20. BimstHue mpouecca IpsiMOTro BOCCTaHOBJICHUS XKeJle3a Ha MPOLECC BTOPUYHOTO OKUCIICHUS
21. TpeOoBaHMs K KadecTBy ryO4yaTroro jkenesa (XMM. cocTaB, (M3. CBOIMCTBA, XpaHEHHE M TpPaHCIIOPTUPOBKA),
HaIpaBJIeHUs UX COBEPIICHCTBOBAHMSI.
22. Meroauka pacueTa OKUCIICHUS JKele3a
JomannHee 3a1anne 4acTh 2. Pernenne 3a1a4 U 0TBeThI HA TeopeTHYecKHe Bonpockl. ([IK-2-V1; I[TIK-2-31; [1K-2-
Bl1; VK-2-Bl) - Bce matepualsl 110 TOMalIHEMY 3aJaHHIO MIPEICTaBICHEI B mocooun JI.3.3.
Bonpocsk! kK NpakTHYeCKUM 3aHATHAM
1 pa3nen. Beenenue. TeopeTndyeckne 0CHOBBI OKHCJIEHHS Kejle3a mpu o0:xure okarbimeii (YK-2-Y1, YK-2-31, YK-2-B1)
1.TexHODO0rUs NPOU3BOACTBA OKUCICHHBIX OKAThIIIEH
2.OKHCTATENBHBIA O0KUT U PEAKITUH, IPOUCXOISIINE TIPH ITOM.
3.Pacuer TernoBrIX 3 (EKTOB peaKknuii MPH OKUCIUTETFHOM O00KHTE
4.TToyeMy OOXUT OKATHIILEH elle Ha3bIBACTCS YIPOUHSIIOIUM?
5.Kakoii XMMHUYECKH COCTaB CHIPBIX OKATHIIIEH U KaKOB 000X KEHHBIX? 3a CUET Yero OH MeHseTcs?
6. Pemrenue 3ama4. mo mocoomroJ1.3.2. 3agaun i caMOCTOsTEIBHOTO perieHus. 3amaua Nel-5,7ctp.44-45.
2 Paznen Ilpsimoe BoccTaHoBiieHue xede3a ([TK-2-V1, TIK-2-31, [1K-2-B1)
1.IIpon3BoaCTBO kKeje3a NpsSIMOro BOCCTAHOBIICHUS
2. TpeGoBaHuMs K MIKXTE I IPOU3BOJICTBAa METAJUIN30BAHHOTO MPOIYKTa
3. IIpomecc mpsimoro BoccTaHoBieHus xeneza MIDREX.
4. Iponecc npsimoro BocctaHOBIeHNUs kemeza HY L-111.
5. CocTaB BOCCTAaHOBHUTEIBHOT'O Ia3a U €ro BIMSHUE HA BOCCTAHOBIICHHUE XKeJe3a.
6. Peakiiy BOCCTAaHOBIICHHS U UX TETIOBBIE S EKTHI
7.B03MOXXHOCTB IPOTEKAHUS PEAKIIH BTOPUIHOTO OKHCICHUS
8. Pemrenue 3amau no noco6wuro JI1.3.2 .3agauu 11 camocTosTeabHOro pemreHus Ne3,4..ctp.56
3 Paznen. BropuuyHoe okucnenue xesne3a. CrocoObl 3alIUThHI )Kee3a 0T OKUCICHUS
1.BTropuyHoe oKHCIIeHHE METaJUIM30BaHHOTO POIYKTa
2. PeakioHHasi CHOCOOHOCTb, €€ pacdeT U OnpeielieHne
3. CKOpOCTL BTOPUYHOT'O OKUCJIICHUSA OcHOBHBIE (baKTOpI)I, BJIMAOMINE HA BTOPUYHOC OKUCJIICHUE U KaK OHHU BJIUAIOT U
nouemy?
4. MeTozpl SKCTIIEPUMEHTAILHOTO ONIPEEIICHIUS] CKOPOCTH BTOPUYHOTO OKUCIICHUS
5. MexaHHU3M BTOPUYHOTO OKHCIICHHUS CyXO0Tr0 METAJIM30BaHHOTO IPOAYKTa
6.Croco0bl 3aIuTHI JKene3a 0T BTOPUIHOTO OKHUCIICHUS
7. CaMOBO3ropaHne METAJUTM30BAHHOTO MIPOAYKTA
8.Pemenue 3amaq mo mocobwuto JI.3.2 3amaun ans camocroaTenbHOro pemeHus Ne4 ¢.56
JlaGoparopubie pagorsl (ITK-1-V1, TTK-1-31, I1K-1-B1, ITIK-2-V1).
[ToapoGHOE onucaHKe OLEHOYHBIX MaTepHAaJIOB JUIsl aTTecTauny o0yJaroummxcs nprusegaeHo B POM.

5.3. OueHo4Hble MaTepUAJIbl, HCIIOJIb3yeMble ISl 9K3aMeHa (onucaHue OMJ1eTOB, TeCTOB M T.II.)

3K3&MCH3HI/IOHHBII>1 OUJICT BKIIIOYAET B ceOst 3 TCOPCTUICCKUX BOITPOCA U3 YCTAHOBJICHHOI'O IICPCYHS.

5.4. MeToauKa OLEHKH OCBOCHHUS JUCIHHIIINHBI

Tpebosanus k OyeHUBaHUI0 0OYUAIOWE20Cs HA IK3AMEHE:

COMIUYHON.
CTYACHT IIOKa3bIBaeT INTyOOKHE, MCUEpPIBIBAIONINE 3HAHUSA B 00BbEMEe NMPOMIECHHOI NMporpaMMBbl, YBEPEHHO JEHCTBYET IO
NPUMEHEHHUIO MOJIYYeHHBIX 3HAHUI Ha MPAKTHKe, FPaMOTHO M JIOTHYECKH CTPOMHO W3JIaraeT Marepuall IpH OTBETe, yMeeT
(hopMyITHpPOBaTh BBHIBOJBI U3 W3JI0KEHHOTO TEOPETHYECKOTO0 MaTepuaja, 3HaeT JOMOJIHUTEIbHO PEKOMEHJOBAaHHYIO JIUTEpa-
TYypY;

«Xopowoy:
CTYJICHT [TOKa3bIBAET TBEP/IbIC M OCTATOYHO MOJHBIC 3HAHUS B 00beMe MPOUICHHOM POrpaMMBl, JIOMYCKAET HE3HAYNTEIb-
HbIE OIIUOKHU TPH OCBEIICHUH 33JaHHBIX BOMPOCOB, NPABHIBHO JEHCTBYET MO NPUMEHEHHUIO 3HAHUI HA MPAKTUKE, YETKO U3~
Jaraet MaTepuat;

«Y0081EMBOPUMENIBHOY .
CTYJICHT TOKa3bIBACT 3HAHUS B 0OBEME MPOIICHHON MPOTPaMMBbI, OTBEThI H3JIAraeT XOTS U C ONIMOKAMH, HO YBEPEHHO HC-
MPaBJIIEMBIMHU [IOCJIE IOMOJHUTEIBHBIX U HABOJSIINX BOMPOCOB, MPABUILHO JIEHCTBYET 0 MPUMEHEHUIO 3HAHUN HA MPaK-
THKE;

«HEYO061eMBOPUMENTLHOY
CTYACHT JOITyCKaeT pr6ble OIIMOKHY B OTBETEC, HC TOHUMACT CYUNTHOCTH HU3JIara€Moro Bornpoca, HEC yMECT IPUMCHATh 3HAHUA
Ha MpaKTHUKE, Ta€T HEIIPABUJIbHBIC NI HEIIOJIHBIC OTBETHI HA JOIIOJIHUTCIIbHBIC 1 HABOAAIINE BOIIPOCHI.

«He ABKAY:
00yJaromuiicss Ha K3aMeH HE SBUJICS.

Ycnoeus oonycka k Ix3ameny no oucyuniune

1.  Ycnemnoe HanmucaHne 3 KOHTPOJbHBIX padoT

3aumeno: BONPOCHI, IPEIIIOKECHHBIC CTYJICHTY Ha KOHTPOJIBHOHW paboTe PACKPHITH B IOJHOM 00beMe, BEPHO IMPUMEHUI TEO-

peTHYECKIE 3HAHUSI K PEIICHUIO 33/1ay.

He 3aumeno: CTYICHT HE TIOHHUMAET CYITHOCTH H3JIATAEMOT0 BOINPOCA, JONMYCKACT IPyObIe ONIMOKU MPH OTBETE, TAeT HEIOJI-




HBIC OTBETHI, HEMIPABMWJIBHO PEILACT 3aJauu.

2. JIaGopaTopHbIe padomusl
3aumeno: eciu Bce pabOTHI BHIMOJHEHBI CAMOCTOSTEILHO U 3aIIHIICHBI.
He 3aumeno: cTyacHT ipu 1a0OPaTOPHBIX HCCICIOBAHUIX HE YMECT IPUMCHSATh MOJTyYCHHBIC 3HAHUS, O YCKACT TPy-
Oble OIIMOKHU B OTYECTE U MPHU OTBETE.

3. 3amura domawinezo 3adanus
3aumeno: 10 EPBOIl YACTH JOMAITHETO 3alaHUS MPEACTABICH JOKIA], OCBSIIAIONINI JOCTaATOYHO MTOJHO TEMY U MPo-
BEJICHA 3alllMTa C MOATOTOBJIEHHOH MpEe3eHTAlMeN M0 JOKIAIY;
- TI0 BTOPOH YaCTH JOMAIIHETO 3a/laHHsI CTYACHT MOKA3bIBaeT TIIyOOKOE 3HAHHUE MaTepHala, 3alllUTHII PEIICHHBIEC 3aJaYHl
Y OTBETHJI Ha BOIIPOCHI, MTPEICTABICHHBIC B JOMAITHEM 3aJJaHUM JUIS KaKJI0TO BapHaHTa.
He 3aumeno: eciu Xo1s OB OTHO 3aJJaHUE HE BBHIITOTHEHO, FUIH BHITOTHEHB HEIPABUIBHO, O0YJAIOIIHIICSA HE IOHUMAaEeT
CYTH BOIIPOCA U Ta€T HEBEPHBIE OTBETHI.

4. PelieHue 3a0au Ha RPAKMUYECKUX 3AHAMUAX
3aumeno: CTYICHT BIAJCET B IOCTATOYHOM O0BEME TEPMUHOJIOTUEH U TEOPETUUCCKUMH 3HAHUSMU 110 TEMATHKE MPAKTAYC-
CKOTO 3aHSATHS, YMEET MPUMECHSTH UX JIJIsl PEIICHHS MPAKTUYCCKUX TUIIOBBIX 3a/1a4, CBA3aHHBIX C TPO(ECCHOHANBLHOU es-
TENBHOCTHIO, ApTYMEHTUPOBAHO OTBEYACT HA TIOCTABJICHHBIC BOIPOCHI, OPUCHTUPYETCS B OCHOBHOM U TOTIOJIHUTEIILHOM JTUTE-
patype 1o Kypcy;
He 3aumeno: cTyJCHT HE BIaJceT TSPMUHOJIOTHCH, IMEET HETOCTATOYHBIN 00beM 3HAHUI TEOPETUISCKOTO MaTepUala, 4To-
OBI IPIMEHSATH €0 IS PEIICHHS IPAKTHISCKUX TUIIOBHIX 3aa4, CBA3aHHBIX ¢ IPO(PECCHOHANBHON AEATEIEHOCTHIO, HE TIOHH-
MaeT CYNTHOCTH W3y4aeMOH TEMBI, JOMYCKaeT rpyObie OmMOKK B pacuyeTax M OTBETaX Ha MOCTABICHHBIC BOTIPOCHI

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi Jurepatypa

6.1.1 OcHoBHas JIMTEpPaTYpa

O6o3Haue- ABTOpBI, cOCTa- HU3narenancTBo,
3arnaBue Bubanorexa
HHe BUTEJIN roj
J1.1 A.C. Tumodeesa, Tenno¢pusuka nonydeHust OKUCICHHBIX OKaThI- HTB CTU HUTY Crapsrii Ockout,
T.B. Hukuruenko, e [Tekct] : yueOHoe mocooue «MHUCuC» «THT»,
E.C. Tumodees, 2020r
B.B. ®equna
J1.2 A.C. Tumodeena, [Ipouecchl BTOPUYHOTO OKUCIICHHUS JKelle3a HTB CTU HUTY Crapsrit Ockoi:
T.B. HukutueHko «MUCuCs» «THT»,
E.C. Tumodees, 2019r.
B.B. ®epuna
J1.3 A.C. Tumoceena Temnogpuznyeckne 0coOOCHHOCTH POU3BO/I- HTB CTU HUTY Crapsiit Ockoi:
E.C. Tumocdeen CTBa OKHCJIEHHBIX OKATBIIIEH U METAILIN30- «MUCuC» «THT»,
BAHHOT'O IPOAYKTA 2015r.
6.1.2 JlonoJiHUTeIbHASA JIUTEPATYpa
Oo6o3Haue- ABTOpBI, cOCTa- HU3narenancTBo,
3arnaBue Bubanorexa
HHe BUTEJIN roj
J121 A.C. Tumodeena CnpaBo4HUK Terodu3nKa-MeTauypra: yu. HTb CTU HUTY Crapsrii Ockoi:
B. B. ®enuna nocobune «MUCuC» W3-Bo kg
«POCA»
2008.
6.1.3 Meroauyeckue pa3padoTku
O6o3Haue- ABTOpBI, COCTaBU- 3arnaBue Bubnmmoreka W3narenscTBoO,
HHE TN rof
J13.1 A.C. Tumocdeena [Ipouecchl BTOPUYHOTO OKUCICHUS JKee3a: HTBb CTU HUTY | Crapsiii Ockon :
T.B. HukutueHnko mocobue st 1ab0paTOPHBIX padboT «MHUCuC» CTU HUTY
B.B. ®eqnna «MUCuCy,
2017r.
3.2 A.C. Tumodeena, Tennodusuka noryyeHns: OKMCIEHHBIX OKa- HTb CTU HUTY | Crapsrii Ockodn,
T.B. Hukuruenko, ThIIIEH U METAIIIM30BaHHOTO MPOIYKTA. «MHUCuC» CTHU HUTY
B.B. ®enuna Y4ebHoe mocobue s MPaKTHIECKUX 3aHs- «MHUCuCp,
TUN 2018r
J13.3 A.C. Tumoceena, [potiecchl BTOPUYHOTO OKUCIICHHUS JKelie3a: HTB CTU HUTY Crapsiit Ockodn,
T.B. HukutueHko, y4. TocoOue A1 BBIIOJTHEHUS TOMAITHUX «MHUCuC» CTU HUTY
B.B. ®equna 3aJaHUI «MUCuCp,
2018r
6.2. Ilepeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «AHTEepHeT»
21 3D-Busyanmszanus komiiekca [{I'BXK-3.
https://www.youtube.com/watch?time_continue=56&v=WgJWhKqil2Y &feature=emb_logo
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| MpoussoacTBo ropsuebpukeTupoBanHoro xenesa ([5XK) https://www.youtube.com/watch?v=1w4nCH-QjBU

6.3. IlepeyeHb MPOrpaMMHOro odecrevyeHust

II1

Microsoft Windows,

12

Microsoft Office.

I13

Kaspersky Endpoint Security mis 6usHeca.

6.4. IlepeuyeHb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM U MPOodecCHOHATbHBIX 023 TAHHBIX

nil

Hayunas snextponnas 6ubnmoreka eLIBRARY https://elibrary.ru/

Wnoctpannsle 6a3sl qasHbX (noctyt ¢ [P anpecos MUCuC):

n2

— aHanuTH4eckas 0a3a (mHmekcwl murupoBanms) Web of Science https://apps.webotknowledge.com

n3

— aHaJTUTHIECKas 6asa (MHIeKCH MTHpoBanms) Scopus https://www.scopus.com/

14

— Haykometprdeckas cuctema InCites https://apps.webofknowledge.com

us

— Hay4YHbIe XKypHaisl m3natenscTa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

7.1

Aynurtopus Ne 308

JlabopaTopusi TeXHHUYEeCKOl TEPMOJAUHAMUKH U MEXaHUKH ra3oB
[lepedyeHp 0CHOBHOTO 000pYIOBaHNUS, YI€OHO-HATIIIHBIX TOCOOMIT:
KOMIUIEKT Y4eOHOH MeOenn Ha 25 mocao9HbIX MECT
nepcoHanbHbli komnbioTep [I9BM "XOIIEP",

mpoeKTop Uit npeseHTanuii EB-460.

7.2

Aynuropus Ne 313

JlaGopaTopust SKCTPAKIUU YePHBIX METAJVIOB U3 IPUPOTHOTO U TEXHOT€HHOT'O ChIPhSI
[lepeueHb 0CHOBHOTO 000PYIOBaHUS, yIeOHO-HATIISHBIX IIOCOOMI:

KOMILIEKT y4eOHOH MeOeu Ha 25 mocaouHbIX MECT,

anexTponeub TK.27.1550.3D,

neus Mydensnast «SNOL 7,2/1300,

nedb MydenpHas «SNOL 7,2/1100,

yYCTaHOBKa JUIS OTIPE/ICIICHNS PEaKIIMOHHOM CIIOCOOHOCTH METAIIIM30BaHHBIX OKATHIIIEH,
nmabopaTopHbie nekTpoHHBIe Beckl EK61001i,

aHaJIN3aToOp KUCIOPOa TOPTATUBHEIH MHOTO(YHKIIOHANMEHBIH AKIIM-1-02,
MynsTEMETp Mastech MS 8209,

tepmometp snekTpoHHbiit HANNA HI 93530,

H3MEpUTEIb TeMIepaTypbl HU(PPOBOil BbIcOkoTOUHBII [T-8,

TepMoMeTp d1ekTponHsIT TM-902C (-50° +1300°C)

7.3

IMomelenue 1I CAMOCTOATEILHOM padoThl 00yYaIOIINXCS

Aynuropusi Ne 306

JlaGopaTopusi MOaeJIMPOBAHUS METAJUIYPrUYeCKHX NPOLeccOB H HHPOPMALMOHHBIX TE€XHOJIOT Uil
[lepeyeHb OCHOBHOTO 000pPYIOBaHMUS, Y1€OHO-HATIITHBIX TOCOOMIT:

KOMIUIEKT Y4eOHOH MeOenu Ha 25 mocaiouHbIX MeCT,

pabouas cranmus Core i3-4130 — 4 mir,

pabouas cranuus HP Z420 — 8 i,

npoektop [uist mpe3enTanuii Acer X1111 DLP Projector QSV 1032.

B momenienun a1 caMOCTOSTENEHOM pabOThl 00YJAIOIIUXCSI UMEETCsI MMOAKIIOUeHNE K ceTH «IHTepHeT» U J0-
CTYII B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEILHYIO CPEIy OPraHU3aIHH.

8. METOIMYECKHUE YKA3ZAHUSA VIS OBYYAIOIINUXCA ITO U3YYEHUIO M CIUTIJIINHBI

J1Jist yCIIemHOro OCBOSHNUS TUCIUILIMHBI 00y4aroleMycst He00X0anMO:

ITocemars Bce BUABI 3aHATUI.

CBOEBPEMEHHO 3apETUCTPUPOBATHCS HA PEKOMEHIOBAHHBIE JIEKTPOHHBIE PECYPCHI.

[Tpn BO3HMKHOBEHUH JIIOOBIX BOIIPOCOB 110 COAEPKaHUIO Kypca M OpraHu3alii paboThl CBOEBPEMEHHO 00paraThes K
IperoIaBaTelio (B Yachl OYHBIX KOHCYIbTaImi, uepe3 MS Teams uwnun LMS Canvas).

OT4eTsl 0 MPaKTHUECKUM paboTaM PeKOMEHAYeTCsl BBIOIHATH ¢ Mcnoib3oBanneM MS Office, nomyckaeTcs BBINOTHATH
B PYKOIIMCHOM BUJIE.

AXTHBHO paboTaTh ¢ Hay4YHBIMU Oa3zamu B ceTH MIHTEpHeT.

KagecTBeHHOE OCBOCHHE AMCIUIUTMHBI BO3SMOXHO TOJIBKO MPH CHCTEMaTHYECKOH CaMOCTOSTENIHHOM paboTe, 9To MoAIepKuBa-
€TCs CUCTEMOM TeKyIlel aTTecTalluu.

[IpakTryeckue 3aHATHS JTEMOHCTPUPYIOT 3HAHHWE MAaruCTPAHTOB PAcUeTOB IMPOIECCOB, MPOTEKAIOIINX MPH BTOPUYHOM OKHC-
JIeHUH Jkene3a. [Ipu 3ToM TOMUHHMPYET aKTUBHOCTH ydalluXcs B Iporiecce 00ydeHus. MarucTpantam 3apaHee BBIIAIOTCS BO-
IIPOCHI, KOTOPBIE HEOOXOJMMO TOATOTOBUTH K MPAKTHYECKUM 3aHATHAM U penieHne 3a1ad. Kakaslii MarucTpant TOTOBUT CBOM
pedepaT, KOTOPBIH 3alMIaeT Ha CEMHHAPCKOM 3aHATHH 10 COOTBETCTBYIOIIEH TeMe. 3alfiTa COCTOMTCA mocie pa3dopa Bo-
IIPOCOB, pacCMaTPHBAaEMbIX Ha CEMHHApE, T. K. pedepaT rOTOBUTCS C YUETOM JIONOJIHUTEIBHBIX CBEJICHHH 10 paccMaTpHBae-

1.
2.
3.
4.

5.




MoOH Teme.

6. [IpoBeenre nabopaTopHbIX paboT MO JUCLHUIUIMHE OCHOBBIBAETCSI HA MHTEPAKTHBHOM METOZE 00Y4eHHs, TPH KOTOPOM
CTY/ICHTBI B3aUMO/ICHCTBYIOT HE TOJIBKO C IIPEHOAaBaTeIeM, HO U APYT ¢ ApyroM. IIpu 3ToM JOMHHHPYET aKTHBHOCTb y4a-
muxcs B mpouecce o0ydenus. O0s3aTeNbHO epe] 3aHATHEM MaruCTPaHThl JOJDKHBI MOJTYYHUTh JOIYCK K BHIIOJIHEHHMIO J1a00-
paropHoii paboThl. {11 00paboTKM SKCIIEPUMEHTANBHBIX JaHHBIX M UX BU3YaJIH3allUH UCITIONIB3YIOTCS DJIEKTPOHHbIE TaOJIHIIbI
U CIIPaBOYHUKH B ayautopuu. Ponb mpenoaasatess B 1aOopaTopHbIX paboTax CBOJUTCS MEPBOHAYAIBHO K AEMOHCTPAIHH
0e30IacHbIX METOJIOB U CIIOCOOOB IIPOBEICHHS J1a00PATOPHOrO SKCIIEPUMEHTA, B JaJbHEHIIEM K HallPaBJICHUIO NesTeIbHOCTH
CTYICHTOB Ha AOCTIDKEHHE Liesield paboThl. Bee, 4to kacaercst 1abopaTOpHBIX padoT 0 JaHHOW TUCIUIUINHE, IPEICTaBICHO B
yaeoHOM mocobmu: JI 3.1




