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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 MucouniimHa «MeTa/utyprusi 6;1aropoJHBIX MEeTa/UIOB» o0ecrieunBaeT (hOpMHUPOBaHHe
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

[TKC-5 CriocoOHOCTb OCYIIeCTBIIATh, AHATU3UPOBATh U
KOpPPEeKTHPOBaTh TEXHOIOTMYEeCKHe TTPOLeCChl IOy YeHUsI
MeTasJIoB

[TKC-5.5

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

Copep)xanue MHAUKATOpa
HHAUKATOpa Aep A P

Pe3ynbTar 00yueHus

IleMOHCTpPHUpYeT CIIOCOOHOCTH
OCYIL|ECTBJIATh TEXHOJIOTUYECKHE
TIPOLIeCCHI TTIeEPepaboTKH Py
671aropo/IHBIX METasI/IOB

ITIKC-5.5

3HaTh 3HaTb OCHOBHbIE NTapaMeTphl,
OKa3bIBaIOIUX BIMSHUE HA
3¢(eKTUBHOCTb MeTa/UTypruyecKux
TMIPOLIeCCOB TiepepaboTKH Py
6/1aropoJHBIX METAJI/IOB U JUara30Hbl
VX ONTUMAaJIbHBIX 3HaYeHWUH;
OCHOBHbIe [TPUYMHBI HApYLLIeHUI
paboThI TEXHOJIOTUYECKHX TIPOLIECCOB
B MeTaJUlypruu; Crioco0bl
peryJiMpoBaHusl OCyLeCTB/IeHUEeM
MeTaJl/TypruueckriM MpoLeccoM
Ymerb YMeTb IpUMeHSTh
TIO/TyYeHHbIe 3HaHUs 00 YC/IOBUSIX
NPOTeKaHUS TeXHOJIOTMYeCKUX
TIPOLIeCcCOB repepaboTKu py/,
671aropo/IHBIX METAJIIOB /ISt
obecrieueHust TIPaBUILHOTO BeJleHUS
TeXHOJIOTUYeCKOro mpoLjecca
Baapgers BriageTh HaBbIKaMU
KOPPEKTUPOBKHU TEXHOJIOTUUECKUX
TIPOL{eCCOB MOTyYeHUs LIBETHBIX
MeTaJIJIOB B C/Iy4yasix HapylleHUs
TeXHOJIOTMU NTPOU3BO/ICTBA

2 MecTo aucuumiuesl B ctpyKkrype OOII

Usyuenne aucuumvHel «MeTtanayprust 07aropofHBIX MeTayioB» 0a3uvpyeTcs Ha
pe3y/bTaTaXx OCBOEHUS CJeAyHOLIUX JUCLIMIUIMH/TIDAKTUK: «MeTayprudeckiie TeXHOJIOTH»,
«Teopust THIPOMeTa/TypruuecKux MpoLeccoB», «Teopurs MMPOMeTa/TyPrudeCcKUx MpoL[eCCOB»

JucturiiHa SIB/ISIETCS  TIPeJIIeCTBYIOMed [ JUCLIMTUTMH/TIPAKTHK: «IIpon3BOCTBO

6]'[&1"0];)0,[[HLIX METa/UZIOB W TIPOEKTHPOBaHHE LI€XOB»,

TIpe/IIUIIOMHAst TIPaKTHKa»
3 O0beM AUCIMILTHHbBI

O6Bem aucHMIUIMHEL cocTaBasgeT — 4 3ET

«HPOI/I3BO,E[CTB€HHEIH IMPpaKTHUKA:

| Buj yue6Ho# padoThI | TPpyA0eMKOCTh B aKa/leMHYeCKHX Yacax
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(OpuH akageMUyecKuii yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 7
OO0111as1 TPYZ0€MKOCTh AUCIIATITHHBI 144 144
AyIUTOpHBIE 3aHATHS, B TOM YUCJIE: 64 64
JIEKLINU 32 32
naboparopHbie paboThI 16 16
TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 16 16
CamocTosTenbHas paboTa (B T.4. a4 44
KYPCOBO€ MPOEKTUPOBaHKE)
TpyA0eMKOCTb TPOMEXKYTOUHOM 36 36
aTTecTaluu
Bu npome)XyTOuHOM aTTecTalyu
(MTOrOBOTO KOHTPOJISI TIO IUCLIUTI/IMHE) JK3AMEH JK3aMeH

4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI
4.1 CBojiHbIE JaHHbIE 110 COAEPKaHHUI0 AUCLUIIUHBI

Cemectp Ne 7

No HaumeHoBaHue JIeKuHHB“AH KOHT;;;(; HOH paﬁonﬁlB (CEM) CPC dopma
| [ Kon | [ Kon |y | o | Kon | e
et § UYac. ° UYac. ° Yac. i UYac. P
1 2 3 4 5 6 7 8 9 10 11
OO011Me CBeIeHUs O
6/1aropo/THBIX
1 MeTasiax. CbIpbst 1,2 4 1 3 4 8 YcTHbIit
Y MUHEeDabl orpoc
6/1aropo/THBIX
MeTaJUIOB.
IIpyHLWMTIBL
V3BJIeUEHUS
GnaropoaHbix 3,4, 1,2, YcTHBII
2 MeTaJslIoB U3 PYZ,. 6 10
6 6 ornpoc
Ob6oraireHue
30/I0TOCO/eprKaltie
T'O ChIPbsI
BelmeiaunBanue
30/10TOCO/eprKalLU
X pyA. .
3 | Bsaumopeiicteue 5,9 4 3 3 3,5 4 1,6 | 12 3;':;;‘(‘)’2“
MUHepaJoB C
LHUaHUJHBIMU
pacTBOpamMu
W3Bneuenue Y CTHBI
4 MeTaJsijia u3 7,8 4 2,4 6 4 2 3 4
orpoc
pacTBOPOB
W3Bneuenue
10, .
5 30/10Ta U cepebpa 11, 6 5 4 YcrHbli
Y3 YTIOPHBIX PYJ U 12 orpoc
KOHLIEHTPAaTOB
6 IMepepaboTka 13, 4 2,5 20 YCTHbIH
CPaBHUOKOHL[EHTPAT 14 onpoc
OB U I[UHKOBBIX




0Ca/IKOB

Addunax 15, YCTHBIH
7 6/1aropo/IHBIX 4

16 ornpoc

MeTaioB

IIpomesxyTounas 36 DK3ameH

aTTecTalys

Bcero 32 16 16 80

4.2 KparTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHI

Cemectp Ne 7

Ne Tema Kpartkoe copep:xanue

1 OO0r1ve cBefieHHUs O I'pyrima 6;1aropoHbIX MeTa/ioB. OCHOBHBIE
6/1aropoiHBIX MeTainax. | pusnueckue U XMMUUecKre CBoMCTBa. [IpuMeHeHuMe.
ChIpbsi U MUHEDAJIbI OcHOBHBIe MUHepasTbl 6/1arOpoAHBIX MeTa/IoB. THITBI
6/1aropoIHBIX META/ITIOB. | PYA.

2 [TpuHIMIbl U3BIeueHus | TeXHOIOTHs epepaboTKH 30/I0TOCO/IePKAIIUX PY/I.
6/1aropofHBIX MeTa/i/ioB | PaKTOPKI, B/USIOLIME Ha BLIOOP TEXHOJIOTMUECKOU
u3 pyg. OboraieHue cxembl. OCHOBHBIe TIPUHLIUITBI TTepepaboTKH
30/10TOCOZep Kalllero 30710TOCOZep Kalllero chipbsi. OCHOBHBIE MPOLIECCHI
ChIPbS oborarteHus pyzbl. 3HaueHHe [IMaHUCTOrO TPOLecca.

DU3MKO-XMMHUYECKHEe OCHOBBI LIUaHUCTOrO TIpoLjecca

3 BeiiesiauriBanuve Buzp! BeilesiauriBanys. Peakijys npoLeccos Ha
30/10TOCOZiepXKallMX Py/l. | MPUCYTCTBYIOLME B pyAax MUHepasbl. OCHOBHBIE
Bsaumogericteue PacTBOPHUTE/H 30JI0Ta U cepebpa.

MHHEPAJIoB C
LMaHWUTHBIMU
pacTBOpaMu

4 M3Bneuenue metasyia u3 | [lepedyeHb criocoOOB BbIZe/IEHHST META/IOB U3
pacTBOpOB pactBopoB. OCHOBBI cOpO1MH 30/10Ta U cepebpa Ha

yroJib U cMoJibl. PereHepatiuist cop6eHTOB. OCHOBBI
copbiuu 30710Ta yriaeM. PereHepariusi yrisi v
ocakieHHe 30/10Ta U3 PaCTBOPOB (3/1:0aTOB)

5 W3Bneuenue 30/10Ta U Knaccudukarus ynopusix pyz. IlepepaboTka pyzsl
cepebpa 13 yIOPHBIX Py, | TOHKOBKparyleHHbIM 30/10TOM. [TepepaboTka
Y KOHLIEHTPaTOB YTJUCTBIX, MEJUCTBIX, TTIMHUCTBIX U JPYTUX

30/10TOCOZEepXKALKX PYA.

6 [TepepaboTka [TepepaboTKa rpaBUTALMOHHBIX 30JI0TOCO/IEPKAIIAX
IPaBUOKOHLIEHTPATOB U KOHLleHTpaToB. [TepepaboTKa I{MHKOBBLIX 0CAZIKOB.
L[UHKOBBIX 0Ca/IKOB V3BnieueHue 6/1aropoAiHBIX METAJ/IOB U3

TIPOMIIPO/IYKTOB TiepepaboTKH PY/I.

7 Addunax 6/aroposHbeix | MicxoiHOe ChIpbE U rOTOBast MPOAYKLHs. AddrHax

MeTaJI/IoB 3o010Ta. AddurHax cepebpa. AdduHark MeTanioB
TJIATUHOBOW TPYIIIIHIL.

4.3 IlepeueHb 1a00pPaTOPHBIX padoT

Cemectp Ne 7

. Ko/1-Bo akajieMmuuecKux
No HaumeHoBaHue /1a00paTOPHOI padoThI
4acoB
1 MuKpOCKOI4YecKoe UccaejoBaHre 00pa3iioB 3

4




30/10TOCOZiep Kalllei pybl

V3yueHwue ripoljecca lieMeHTaluu cepedpa u3
L[MaHUCTBIX PaCTBOPOB

Omnpe/enieHye B paCTBOPaxX KOHI|EHTPAI[UH
CBOOO/JHOTO ITMAHUIA U 3aIUTHOM I1[e/I0Un

ViccnejoBanme mpoiiecca HOHOOOMEHHOT 0
W3BJIeUeHMsI 30/10Ta U3 PACTBOPA U MYJIbIT

CopOLMOHHOe BhIIle/IaunBaHie
30J/10TOCO/iepKaliiei py bl

4.4 TlepeyeHb NPAKTUYECKUX 3aHATUH

Cemectp Ne 7

Kos-Bo dKadJleMHU4YeCKHuX

Ne TeMbl NpaKTHUeCKUX (CeMHMHAPCKUX) 3aHATHI JaCcoB

Br16op 1 pacueT 060py10BaHUS /1J1s1 U3MeTbUeHHSI.

2
PacueT MenbHMUIL.

Bri6op u pacueT 06opy0BaHUS Aist
Knaccudukauu. Pacyer rufiporMK/IOHOB.

PacueT yrosibHO-COpOIIMOHHOTO MpoLecca

PacueT HerlpepbIBHOM MTPOTUBOTOYHOM JleKaHTALIUU

PacueTt cxeMbl KYUHOI'O BhIlIe/IaYMBaHUA

DU W N
DAIINININ| N

PacueT KaueCTBEHHO KOJIMUECTBEHHBIX CXeM

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 7

Ne Buj CPC Ko/1-Bo akajjeMn4ecKHX
4acoB
1 Haricanue pedepara 8
7 OdopmiieHre 0TYETOB T10 JTAOOPAaTOPHBIM U 10
ITPAKTUYECKUM paboTam

3 [ToAroTOBKa K KOHTPOJIBHBIM paboTam 4

4 [ToaroroBka K IpakTUYECKUM 3aHSITHUAM 8

5 IToAroToOBKA K C/laye U 3alluTe OTUEeTOB 10

6 ITpopaboTKa pa3/ie/ioB TEOPETUUECKOTO MaTepHasia 4

B xo/e mpoBeieHYst 3aHSITUI 10 JUCLUTIIMHE UCTIO/b3YIOTCS C/eyollIie UHTePaKTUBHbIe
MeTOZbI 00yUeHHsT: AUCKYCCUsI, TDEHUHT

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHUA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI
5.1.1 MeToauuecKne yKa3aHus /ISl 00y4arOIUXCs 10 NPAKTHYECKHUM 3aHATHIM

MeTtannyprust 6;1aropoiHBIX METAJ/IOB: METO/l. YKa3aHUsI K MpakTUdeCcKuM paboram /coct. A.J.
Kapnyxun. — UpkyTck, u3g-so Upl'TY, 2012.

5.1.2 MeTtoauueckue yKa3aHHus Jjis 00yUYaroIUXCA M0 J1adbopaTOpHbIM padoTam:



MeTtannyprus 6;1aropo/iHBIX META//IOB: MeTO/]. yKa3aHus K jlabopaTopHbIM paboTtam / coct. B.B.
Kmyposa. — Upkyrck: U3n-s80 UPHUTY, 2018.

5.1.3 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs 0 CaMOCTOSITe/IbHOM padoTe:

OO6yuatoruiicsi Ipy BeITIOJTHeHUH JaHHOTO BUa CPC MOJKeT 10/ib30BaThCs Kak
pPeKOMeHIyeMbIMU OCHOBHOMU U JIOTIOJIHUTE/ILHOM JINTepaTypoit U MH(OPMAaLIMOHHBIMU
pecypcamH, Tak ¥ Mo/[0MpaTh U UCII0J/Ib30BaTh HOBbIe MH(POPMAI[MOHHBIE UCTOUHUKH TI0
TeMaTUKe pedepaTa (ImybMKal[uy B HAYUHbBIX )KypHanax - «LIBeTHbIe MeTalbl», «MeTauypr»,
«W3BecTus By30B. LIBeTHasi MeTa/yprusi» U [p.), B MaTepuanax Me>KJyHapOJHbIX U
BCEPOCCUUCKUX KOH(epeHI[1i, KOHrpecCcoB (Harpumep, MaTepranbl KoHrpecca «LIBeTHbIe
MeTaslibl U MUHepasbl», . KpacHOSIpCK).

6 DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleill ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTalyy Mo JUCHMUIIUHE

6.1 OreHoYHBbIe Cpe/CTBA /11 NPOBe/ieHUs TeKylero KOHTPOJIs
6.1.1 cemecTp 7 | Y cTHBII1 onpoc
Omnucanue nponeaypel.

[Tepen poBefieHNEM YCTHOTO OTpOca 00yUaroL[Hii 3aKperisieT Te0peTHUeCKUi MaTepurarl C
TOMOILIbI0 OCHOBHOM U [IOTIO/THUTEIbHOW JTUTePaTypPhl, a TaK’Ke KOHCITeKTa JIEKI[1H.

KpuTtepun oueHuBaHus.

IleMOHCTpHUpYeT CIOCOOHOCTH OCYITIECTBISTh BEIOOP TEXHOTOTUUYECKOH CXeMbl TiepepaboTKH
30/I0TOCO/Iep>KalliiX PyZ, B 3aBUCUMOCTH OT XMMHUECKOT0 COCTaBa, BEIOOp U 060CHOBaHKe
KOPPEKTHPYIOLIHX [IeMCTBUM C LIe/TbI0 ONTUMH3alUY M3B/IeUeHHst 6/1arOpoZHbIX MeTaslIOB.

6.2 O1jeHOYHBbIEe Cpe/CTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCTaliu

6.2.1 Kputepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [ OCTH)KEHUS
KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MmeToABI)
NupukaTop JocTHXXKeHus
Kputepuu oneHuBaHus OLleHUBaHUSA
KOMIIeTeHI| MU .
NMPOMe)KYyTOYHOH
aTTecTalyu
[TKC-5.5 HemoHcTpUpyet CTIOCOOHOCTH | YCTHOE

OCYIIIECTBJIATh BBIOOP TEXHOJIOTMUECKOW | cobecejoBaHMe 10
CXeMblI TiepepaboTKU 30/I0TOCOAEPIKAIUX | BOMTPOCAM

PYA B 3aBUCUMOCTH OT XMMHYECKOTO | 9K3aMeHallOHHOTO
coctaBa, BbeIOOp W  obocHOBaHHe | OueTa
KODPeKTUPYIOIIUX [eHMCTBUM C LieJIbl0
ONTHMH3alMU W3BJIeueHUs: 6s1aropoHbIX
MeTaJlJIOoB.

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOMEe)XXYTOYHO!N aTTecTaniu



6.2.2.1 Cemectp 7, TumnoBble oLjeHOYHBIE CPeACTBA /IS IPOBe/JeHUs K3aMeHa 110

JUCIUIUTUHE

6.2.2.1.1 Onucanue npoueaypbl

Ob6yuatoriieMycsi 3apaHee BbIJAaFOTCS KOHTPOJIbHBIE BOTIPOCHI /IJIs 9K3aMeHa.

IIpymep 3aaHus:

Boripocel K 5K3aMeHy:

1. Knaccuduxkarysi MeTaioB ¥ MeTa/ulypruueckux MpoLjeccoB.
2.I'pymra 6;1aropoiHBIX MeTasIoB, eé 0COOEHHOCTH U 3HaUeHHe.

3.0OCHOBHbBIE XUMUUECKHEe CBOMCTBA 30/I0TA.
4.0CHOBHbIe XMIMUUECKHe CBOUMCTBa cepebpa.

5.Munepanorus 1 o6s1ua 30/10Ta. [ToHsITHE pyIHOTO M POCCHITTHOTO 307I0Ta.
6. MuHepanorus u f006bIua cepebpa.
7.001111e TIPUHLUIIBI U3BJIeUeHHs 30710Ta U cepeOpa U3 PYAHOTO ChIPhSI.

8.0cHoBHBIe (haKTOPHI, OTIpeZIeISIOLIIe BBIOOP TEXHOIOTHH TlepepaboTKU 30/I0TOCOieprKalinx

PYA.

9.PyzonoAroToBKa ¥ rpaBUTALIOHHOE 00OTralljeHre 30I0TOCO/IePIKALUX PY/,.
10.LInaHUCTBIN TIPOLIECC — OCHOBHOM CI10c0o0 M3B/eueHus 6;1aropoAHbIX MeTasyIOB U3 Py,
11.TepmogrHaMuKa Tporiecca UaHUPOBAHKS 01ar0pOIHBIX METaJIOB U3 PYAHOTO ChIPbSI.
12.KuHeTuKa rpoiiecca I[iaHUPOBaHUs 30/I0Ta U cepebpa.
13.®akTophl BAUstolye (onpeestolye) NpoLecc L{uaHUPOBaHUS.
14.B3aumo/ielicTBUe LIMaHUCTBIX PACTBOPOB C COMYTCTBYIOLIMMU MUHepaaMHu.
15.Crioco6bI LIMaHUPOBaHWs1, UCTIOIb3yeMble Ha TTPaKTHKe.
16.1lnanupoBaHue NpocauyMBaHWeM U KYUHBIM BbILLle/laUMBaHAEM.
17.ArutalMOHHOe LIUaHWPOBaHUe.
18.0T1aeneHre 30/10TOCOZEPIKAII[MX PaCTBOPOB (hUIbTPALIeN U JleKaHTaluel.
19. MeTo/ib1 BbiZleieHUs1 6/1ar0OpOJHBIX METAJI/IOB U3 PaCTBOPOB.

20. LlemeHTarusi 6;1aropoHBIX METAJITIOB U3 LIMAHUCTLIX PACTBOPOB.
21. TlepepaboTKa LIMHKOBBIX OCA/[KOB.
22. CopO1MoHHOE BhIIIIe/TauMBaHUeE.
23. CopO1joHHOE BbIITIe/IauMBaHue B TPUMeHeHHeM cMojibl AM -2b
24. lecopbuiisi ¥ pereHeparys 3070Ta co cMoJibl AM-2B._

6.2.2.1.2 Kpurepum orjeHUBaHUA

Y poBerBopuTe/IbH
O1nuHO Xopouio o HeypoBiieTBopuTe/1bHO
HeMoHCTpUpyeT JeMoHCTpUpyer Cnabo He pemoHcTpupyer
CTIOCOOHOCTH CTIOCOOHOCTH (He B JeMOHCTPUpYeT CTII0COOHOCTH
OCYILIeCTBJISITh TI0JIHOU Mepe) CTIIOCOOHOCTH OCYIIIeCTBJISATH BLIOOP
BbIOOD OCYIIIeCTB/ISITh OCYI[ECTBJISITH BBIOOD TeXHOJIOTUUeCKon
TeXHOJIOTUUeCKOU BBIOOD TeXHOJIOTUUeCKOU CXeMbI TiepepaboTKU
CXeMbl TEXHOJIOTUUECKOW | CXeMbI 1epepaboTKU | 30/I0TOCOZepXKalluX Py
repepaboTKH CXeMbI 30/10TOCOZep KaluX B 3aBUCHMOCTH OT
30710TOCOZep Kally riepepaboTKH PY/Z, B 3aBUCMMOCTU OT | XMMHYECKOIro COCTaBa,
X PyZ B 30/10TOCOZep Kally XUMHUUYECKOT 0 He criocobeH
3aBUCUMOCTH OT X pyZ B cocTaBa, BbIOOp U OCYILIeCTBJISATh BBIOOD U
XUMHUYECKOTO 3aBUCHUMOCTH OT 000CHOBaHHE 000CHOBaHHE




CoCTaBa, BbIOOp U XUMUUECKOT0 KOPPEeKTUPYIOIINUX KOPPEeKTUPYIOIIUX

obocHOBaHue cocTaBa, BLIOOD U JIeMCTBUH C 11e/1bI0 JTIeMCTBUH C 11e/1bI0
KOPPEeKTUPYIOIIUX 000CHOBaHMe ONTUMH3ALIUU ONTUMH3ALIUU
JIeHCTBUM C 1le/IbI0 | KOPPEKTUPYIOIIHUX W3BJ/I€UeHUS W3BJ/I€UeHUS

ONTUMH3ALIUU JeNCTBUI C Lle/bIo 6/1aropoTHBIX 6/1arOpo/THBIX METAJI/IOB.

V3BJIe€UEHUS ONTUMU3ALUU MeTaJI/IoB.
6/1aropoTHBIX W3BJIeUEHUS
MeTaJlJIoB. 6/1arOpOHBIX
MeTaJl/IoB.

7 OcHOBHas yyeOHasi 1uTeparypa

1. MeTasnnyprusi 6;1aropoZHbIX MeTasIOB : yUeOHUK [jisi By30B T10 CIeliMaJbHOCTH
"Metamtyprus 1jBeTHbIX MeTa/u1oB" / Y. H. Maunenutkuii [u ap.] ; Tloa. obm. pex. JI. B.
Uyraesa, 1987. - 431.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-8695.pdf

2. JTeonos C. b. I'mpomeTannyprus : yueOHUK /17151 By30B TI0 crieriaabHocTH 110200
"MeTannyprus LiBeTHbIX MeTa/ioB": [B 2-x u.]. Y. 2. BriziesieHre MeTayioB U3 paCTBOPOB U
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