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1. llesu u 3212494 AU CIUILIHHBI

[ens: O3HaKOMIICHUE CTY/IEHTOB C pa3HOOOpa3ueM CIIOCOOOB MOTYICHHS IIBETHBIX
METaJUIOB, C IEPCTICKTUBHBIMU HAIPABICHUSIMH Pa3BUTHUS IBETHON METAJUTYPTrUn. 3a1a4u:
— PacCMOTpPEHUE OCHOBHBIX CIIOCOOOB MEPEPAOOTKH CYNIb(UTHOTO ChIPhS. — 3HAKOMCTBO C
THAPOMETAILTYPTHIECKIUMH TEXHOJIOTHSIMU U3BJICUCHHSI METAJUIOB U3 KOHIICHTPATOB U
AIIEKTPOJIM30M Ha MIPUMEpax MOyUCHUS IUHKA U aJTIOMUHHUS. — PACCMOTPEHHE MPOIIECCOB
XJIOPUPOBAHUS HA IPUMEPE MOTYUEHUS TUTAHA. — PACCMOTPEHHUE CITOCOO0B
BOCCTAHOBJICHHS METAJJIOB U3 COCAMHEHUHN Ta3000pa3HbIMU BOCCTAHOBUTEIISIMU. —
3HAKOMCTBO C METAJNIOKEPAMUYECKUM METOJIOM MOJTY4YEHHUsI KOMIAaKTHOTO MeTalljia, a
TaK)Ke C IPOMBIIIIEHHBIM UCIIOJIB30BAHUEM AJIEKTPOHHO-IYYEBOTO MeperiaBa, 30HHOM U
IJIA3MEHHOM IJIaBOK.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

B pamkax kypca paccMaTpuBaroTcs 00IIKM€e BOIIPOCHI TPOU3BOICTBA IBETHBIX METAJIIOB U
ux ciiaBoB. Ha mpumepe psiga TsSHKENbIX, TETKUX, PEIKUX U OJIaropoIHbIX METAJIOB
JEMOHCTPUPYIOTCSI OCHOBHBIE TEXHOJIOTUYECKUE CXEMBbI, UCIIOIb3YEMbIE B IBETHOM
METaJULypryH.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

3HaeT: TeopeTrueckre OCHOBBI M (PU3UKO-
XUMUYECKUE 3aKOHOMEPHOCTH TEXHOJIOTUYECKUX
MPOIIECCOB TOTYYCHHUS [IBETHBIX METAJIIIOB
'YMeeT: AHAIM3UPOBATh TEXHUKO-I3KOHOMUYECKUE
MMOKA3aTeIu TEXHOJIOTHICCKHUX OTICPAIIHA,
pUHUMATh OOOCHOBAHHBIC PEIICHUS 110
YIIPABJICHHUIO TTPOLIECCAaMU IS TIOBBITIICHUS

A (EKTUBHOCTHU MPOU3BOJICTBA; BHIOJIHATH
TEXHOJIOTUYECKHUE PACUEThI, BHIOOP OCHOBHOTO
00opyzoBaHus, B T.4. ¢ npuMeHennem JBM
NmeeT npakTrudeckuil oneIT: Biagenus meronamu
aHaJIM3a TEXHOJOTUUECKUX MPOIECCOB U UX
BJIMSTHUS HAa KAYECTBO MOJyYaeMbIX H3/ICIHH;
METOJIaMU pacueTa rokas3aTeliei MpoIeccoB
MOJIyYCHHS M 00pabOTKH IBETHBIX METAJIIIOB

OIIK-2 CnocobeH y4acTBOBaTh B IPOEKTUPOBAHUU
TEXHUYECKHX O0BEKTOB, CHCTEM M TEXHOJIOTHYECKUX
HPOLIECCOB C YUE€TOM YIKOHOMUYECKHUX,
IKOJIOTUIECKUX U COIMATBHBIX OTPAHUICHUIN

3HaeT: TexHoornyeckre nmapameTpol U MoKa3aTesn
OCHOBHBIX OIl€palliy, POLIECCOB, IEPEEIIOB;
[EPCIEKTUBHBIC HAIIPABJICHUS PA3BUTHS U
COBEPILIEHCTBOBAHMS TEXHOJIOTHIA U 000PYI0BaHUS
Ymeet: [IpoBoUTh HEOOXOAMMBIC PACUETHI
[IPOLIECCOB LIBETHOM METAJLIyPIUH,
TEXHOJOTHUYECKUX U KOHCTPYKTHBHBIX [TAPaMETPOB C
MCII0JIb30BaHUEM COBPEMEHHBIX HHCTPYMEHTAJIBHBIX
CPENICTB BBINOIHATh TEXHOJIOTHYECKHUE PACUETHI,
000CHOBBIBAaTh BEIOOP OCHOBHOTO 000PYI0OBaHUS
NmeeT nmpakTrudeckuil onbIT: HaBbIkaMu MOUCKA,
00pabOTKU M aHAIM3A JTUTEPATYPHBIX UCTOUHUKOB U
uHGbOpMaINK JUIs €€ IPUMEHEHUS B TPAKTUYECKUX

OIIK-6 CniocobeH npuHUMAaTh 000CHOBAHHEIC
TEXHUYECKHE PELIeHUs B podeccroHaIbHON
NeSITeTbHOCTH, BEIOUPATh () (hEeKTUBHBIE U
Oe30macHble TEXHUYECKHE CPEICTBA U TEXHOJIOTHH




CUTyalludX; HABbIKAMH ITOMCKAa U aHaJIn3a
nH(OpMAITK 00 OCHOBHBIX TEXHOJIOTHSIX
IMPOU3BOJACTBA LIBCTHBIX METAJUIOB U KOHCTPYKIUAX
COBPEMEHHBIX arperaTtoB

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIATUINH,
BUJIOB paboT y4eOHOro MiiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.21 TenoMaccooOMeH B MaTepuajax u
porLeccax,

1.0.18 MexaHunKa )XKUIKOCTH U Ta3a,
1.0.23 Mertamutyprudyeckas TeIIOTEXHUKA,
1.0.26 ®u3uKo-XUMHUs METATUTYPTrUYECKUX
[IPOLIECCOB

DJ1.01 DxoJIOrHYECKN YUCThIE METAJUTYprudecKue
MIPOLIECCHI,

1.0.27 Koppo3us u 3a1ura METajloB,

1.0.30 be3onacHOCTE XU3HEACATCILHOCTH,
DJ1.02 HXUHUPUHT TEXHOJIOTHYECKOTO
000pyIoBaHUSA

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIpu OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.23 Mertamtypruyeckasi TEINIOTEXHUKA

3naeT: Knaccudukaiuio u o01Iyo XapakTepUCTHKY
METAJUTyprU4eCKUX NeUeil; OCHOBHbBIC TPUHITUIIBI
TEIUIOreHepalK B METAJUTyPrUYeCKUX Mevax;
OCHOBBI TEOPHH MOI00US U MOJICIIUPOBAHUS;
[PUHLIUIIBI TEIJI000MEHA B METaJTypruuecKux
nevax; TMHAMUKY HarpeBa U MpeBpalleHuil B
MeTauiax, YCTPONUCTBO U NMPUHIIUI ACHCTBUS
METAJUTypru4eCKUX Neueil; Marepuaibl st
COOPY’KEHHUS METAJUTypPruueCKuX Meveii; MeTo bl
[IPOCKTUPOBAHMS U U3TOTOBJICHUS MOJICJILHOM
OCHACTKH; 3JIEMEHTbl MEXaHUKHU MIEUHBIX T'a30B
Ymeet: PazpabaTeiBaTh (PU3NKO-XUMHUYECKHE
MoJIeI1 0OBEKTOB U MPOLECCOB METAIITYPIrHH,
O60CHOBaHHO BBIOUPATH TEIUIOTEXHUYECKOE
00opyI0BaHKeE AJIsl peall3alii METalTyprudecKux
MPOIECCOB, PACCUUTHIBATH TEIUIOBLIC OaTaHCHI
TEXHOJIOTMYECKHUX IPOLECCOB, MOKA3aTeNH PaboTh
neyer imeeT npakTuieckuil onsIT: BiageHus
METOAAMH aHajIn3a MPOLECCOB TEIJIOTeHepalluu
TEIJIa U UX BIUSHUS Ha KAYECTBO MOJTy4aeMbIX
n3nenuii, Pacuera nokasaresnei nmponeccon
MOJIYYSHHUS] METAJULYy PrUU€CKON MPOAYKIUU;
HaBbIKAMH TEXHUKO-2KOHOMUYECKOTO aHaJIn3a
METaJTypru4ecKoro Mpou3BOICTBA, IPUMEHEHUS
MaTeprualioB U TEXHOJIOTUIA

1.0.21 TennomaccooOMeH B Marepuaiax u
nporeccax

3HaeT: Maremaruueckue MOJIETU TPOIIECCOB
TerioooMeHa (auddepeHanbHble YpaBHEHUS
TETUTOTIPOBOTHOCTH, MHTETPAJIbHBIC YPABHEHUS
paIualMoOHHOIO TEINI00OMEHa, YpaBHEHHUE
TEIJIOTIepeIaun, ypaBHEHUE TETUIOBOTO OasiaHca);
HNPUHLMIIBI pacyeTa TEII00OMEHHBIX annaparos,
Tennodusnueckue XxapakTepucTUKU pabounx cpen;
OCHOBHBIE 3aKOHBI IEPEHOCA TEIJIOTHI




TEIUIONPOBOTHOCTHIO, KOHBEKIIUEH U M3ITyICHHUEM;
OCHOBBI TEOPHH TEIIIOMacCOOOMEHa, 3aKOHbI
MEPEHOCa, PeIKUMBI IBUIKCHUS KUJIKOCTH U rasa,
2IIEMEHTHI TEOPUHU TIOA00MS, OCHOBBI TEINIOOOMEHA
W3ITy4eHUEM, MEXaHH3M TEII0- U MaccooOMeHa, a
TaK)Ke CBSI3b MEXIY dTUMHU MIPOLECCaMU B
3aBUCHUMOCTHU OT THJIPOAMHAMHYECKON 00CTAaHOBKH
mpoiiecca Ymeer: MaremaTudecku (popmMyIupoBaTh
3a/1a41 TETUIONPOBOTHOCTH TSI T€J MPaBUIHLHON
(dbopMbI; BIaJeTh METOJAMH pacueTa MpoIeccoB
TEIIOMacCOOOMEHa IIPU PEIICHUU KOHKPETHBIX
3aja4y ABMKEHUS KUJIKOCTH U Trasa,
TETUIONPOBOTHOCTH, TIEPEHOCA KOTUIECTBA
NIBUKEHUS, TEIUIa U BemlecTna, [IpaBuiibHO
BHIOMPATH U ONPEENIATH KOAPPUIIMESHTHI
Ter1000MeHa; IPUMEHATh Pa3IMYHbIe METOIbI
[peIIeHHs 3a/1a4 TEIUI000MEeHa; UCTIONh30BATh
OCHOBHBIE TMOHSATHUS, 32KOHBI U MOJIEJIH MPOLIECCOB
TEII0-MAaCCOIMIEPEHOCA; CUCTEMATH3UPOBATh
TEIJIOBBIE U TU(DPY3MOHHBIE TTPOIIECCHI;
MPOTEKAIONINE B arperarax; MPOBOIUTh
TEOPETUUECKUI aHalIU3 peabHbBIX MMPOLIECCOB
Mmeet npakTudyeckuil onbIT: Biiagenus
pa3IMYHBIMU METOJIAMU PELICHUS 3314
CTallMOHAPHOW U HECTALMOHAPHOMN
TEIUIONPOBOIHOCTH sl TE€J MPaBUIBLHON (OPMBI;
HABBIKAMU MPUMEHEHHS METOJIOB KCTIEPUMEHTA U
pacueTa TeII0HEPreTHYecKoro o00pya0BaHus ,
BriajgeHust HaBpIKaMU pacyeTa TerI000MEHHBIX
anmnapaToB MPH PEIIEHUH KOHKPETHBIX 3a71a4 B
o0mactu mpohecCHOHANBHON IeATeTbHOCTH

1.0.18 MexaHuka »XHUIKOCTH U rasa

3HaeT: OCHOBHBIE TEOPETUUECKUE TTOTOKEHUS
TUJPOCTATUKHU U TUAPOAMHAMHUKN; METOJIbI
V3YUYCHHUS B3aUMOAECHCTBUS ITOTOKOB KUIKOCTH U
rasa ¢ TBEpAbIMU MTOBEPXHOCTIMU; METOBI
(bu3NYECKOrO0 MOJETUPOBAHUS
TUAPOTa30IMHAMUYECKUX MPOIECCOB; CIIOCOOBI
YMEHBILIEHUS COIPOTUBIIEHUS JKUIKOCTH ABUKEHHUIO
Tes; 0071acTh MPUMEHEHUS THIPOTAa30{MHAMHUYECKIX
3HaHui , OCHOBHBIE 3aKOHBI M TTOHSTHSA
TUIPOJMHAMUKH U THIPOCTATHKY;
dbyHIaMeHTaNbHbIE PU3NYECKUE 3aKOHBI IBIKEHUS
JKUJIKOCTEH M Ta30B; pa3IMYHbIE MOJIETN PEATTbHBIX
[MOTOKOB >KMJKOCTEN U ra30B; YPABHEHHUS JABUKECHHUS
1711 pa3JIMYHbIX MOJIENIEN peabHbIX MOTOKOB U
METO/IbI MX PEIIeHUI; OCHOBHBIE (pr3MUecKue
CBOMCTBA XKUJIKOCTEH U ra3oB YMmeeT: [[puMeHsTh
rUAPOra30IMHAMUYECKNE 3HAHUS ISl PELLICHUS
3a/1a4 po(heCCUOHAIBHON A TEHHOCTH;
ONPEACIISITH BEIMUUHY TUAPABINYECKUX ITOTEPD
CHUCTEMBI; ONPENEIISATh THAPOCTATUIECKUE U
TUAPOJAMHAMUYECKUE CUJIBI, IEMCTBYIOIINE HA
TBEPYIO TIOBEPXHOCTh, BEIOMpATh MOIEIH
pEaIbHOIO MOTOKA KUIKOCTH M T'a3a; COCTABIIATh U
pemiaTh COOTBETCTBYIONTNE BEIOPAHHON MOJIETH

YPAaBHCHUSA ABHUIKCHUS,; IOJIE30BATHCA an6opaMH




1711 U3MEPEHUSI OCHOBHBIX XapaKTEPUCTUK TCUCHHUS;
pemarb OT/AeNIbHbIE THIpaBIndecKkue 3a1auu Mmeer
MMPAKTUYECKUI ONBIT: BiialeHNsT HaBBIKOM
ONpeeIeHUs] OCHOBHBIX TapaMETPOB IMOTOKA
YKUJIKOCTH ¥ Ta3a; METOJaMH ONpe/IesIeHUsT (PU3HKO-
MEXaHUYECKHUX CBOMCTB XKUIKOCTH U rasa,
BiiajieHust HaBbIKaMU BBITIOJTHEHUS THAPABINYECKUX
pacyeToOB, PACUETOB TEUCHUH KUJKOCTEH U ra30B B
DIIEMEHTaX TUAPABINYECKUX U THEBMATUUECKUX
CHCTEM U arperaToB; SKCIEPUMEHTATbHBIX
WCCJICIOBAHUN XapaKTEPUCTUK TEUCHUN, 00pabOTKH
W aHAJIN3a SKCIIEPUMEHTAJIBHBIX TaHHBIX; METOJAMU
MOJIETUPOBAHUS PEAIBHBIX MPOIECCOB B HATYPHBIX
00BbeKTax

1.0.26 ®u3nko-xuMus METAILITYPrHYECKUX
MIPOLIECCOB

3HaeT: OCHOBHBIE TEOPETUYECKUE MOJTOKEHUS U
3aKOHBI XUMHUYECKON TEPMOANHAMUKH; (PU3HKO-
XMMHUYECKHE OCHOBBI ITPOLIECCOB 00pa30BaHUs U
IMCCOIMALMU OKCHJIOB, CYNb(HUI0B, KapOOHATOB;
TEPMOIMHAMUYECKHE XapaKTEPUCTUKU
METAJNINYECKUX U OKCUIHBIX PACIIaBOB;
[PaBHOBECHBIE U HEPABHOBECHBIE
IIEKTPOXUMUYECKUE TPOLIECCHI; OCHOBBI
XMMHYECKON KHHETHKH, KaTajau3a u GU3NKO-
XMMUYECKUE OCHOBBI peakiuil ropeHusi; GU3NKo-
XUMHYECKHE OCHOBBI TIOBEPXHOCTHBIX SIBJICHUM;
0COOEHHOCTH B3aUMOICHCTBUS METAJLIOB CO
[UJIaKaMU U Ta3aMu; (PU3UKO-XUMHUYECKHE OCHOBBI
[IPOLIECCOB MOIYYEHHSI pa3IUYHbIX METAIOB U
CIUIaBOB; (PU3MKO-XUMUYECKHE OCHOBBI PEaKIIHii
OKHCJIEHUSA-BOCCTAaHOBIIEHUS, MeTozbl
padUHUPOBAHUS METAIJIOB U JPyTHE MPOLECCHI;
(U3UKO-XUMHUUECKHE METOJIbI UCCIIEIOBAHUS
cBOICTB paciuiaBoB YmeeT: OOBSICHATH CYIIHOCTh
peabHBIX METAJUIypPru4eCKUX MPOLIECCOB C
MOMOIIIbIO OCHOBHBIX TEOPETHUECKHUX MOJOKEHHUH 1
3aKOHOB (PU3UUECKON XUMUU, BIOUpaTh MCX0IHOE
CBIPBE U c110CcO0 MPOU3BOACTBA KOHKPETHOTO
MeTajlla ¥ CIUIaBa; aHAJIM3UPOBATh IIPOLIECCHI,
MPOTEKAIOLINE PU MPOU3BOJICTBE METAIJIOB U
CIUIaBOB, U UX BIMSHUE Ha MOIYYECHHE
Ka4eCTBEHHOM npoaykuuu MMeer mpakTnyeckui
OMNbIT: BrasieHus 3HaHUSAMU IPOLIECCOB,
MPOXOJSAIINX B pacilaBaX METAJJIOB U CIIJIaBOB,
BiianeHus HaBpIkaMy pacyeTa OCHOBHBIX
TEPMOJMHAMUYECKUX, KHHETUYECKHUX U
IIEKTPOXUMUYECKUX N1apaMETPOB PEAKIU,
MPOXOSAIINX B METAJJTNUECKOM PaCIUIaBe;;
HaBBIKAMU MPOBEICHUS PaOOT 10 JIETHPOBAHUIO U

MOTU(GUIIUPOBAHUIO KHUIKHX METAJIIOB

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpya10eMKOCTh JUCHUILUIMHBI cocTaBiseT 3 3.¢., 108 4., 56,5 4. KOHTaKTHOM

paboThI




Pacrnipenenenue no cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
5
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI 16 16
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 51,5 51,5
[ToaroroBka K 3K3aMeHy 20 20
IloaroroBka K MpakTHYeCKUM paboTam 10 10
TloaroroBka K JIEKIIMOHHBIM 3aHIATUAM 10 10
Pedepartsl o Temam, cBsI3aHHBIM C IPOM3BOJICTBOM 115 115
[[BETHBIX METAJIJIOB
KoHcynpranuy u npoMeKyTo4Hast aTTeCcTalus 8,5 8,5
Bu koHTpoIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - 9K3aMeH

5. Conepkanue TUCHMIIIMHBI

Ne OObeM ayTUTOPHBIX 3aHIATHH 1O BUJIaM B Yacax
HaumenoBanue pas3nenoB AUCIUILUIMHbBI
pasaeia Bcero JI 113 JIP
1 Beenenwne. 3agaun U CTPyKTypa Kypca 4 4 0 0
2 |Metamtyprus Mmenu 8 5 3 0
3 |Metamnyprus LMHKa 8 5 3 0
4 MeTamutyprusi alloMUHUS 8 5 3 0
5  |Meramnyprus TuTaHa 8 5 3 0
6  |Metamnyprus Boib(ppama 6 4 2 0
7  [Meramnyprus MmonubaeHa 6 4 2 0
5.1. Jlekuuu
Ne Ne Koz-
HanmeHnoBaHue uiin KpaTkoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
NeKIMu[pas3aesa
JacoB
Knaccudukanuys BETHBIX METAJUIOB, UX MIPUMEHEHHE B HAPOAHOM XO3SIMCTBE.
1 1 |McTtopus pa3BUTHS LIBETHOM METAJUTypPruu, €€ COBPEMEHHOE COCTOSIHHUE U 4
MEePCIEKTHUBBI
dusnueckre U XUMHYECKUe cBoricTBa Meau. CrutaBbl Ha ee ocHoBe. O0macTu
MPUMEHEHUS 1 TTepcreKTUBBl. COBPEMEHHOE COCTOSIHIE METAJLUTyPTrUy MEIH.
) ) Mennbie pynbl U crioco0 ux odorameHus. OOKHUT MEHBIX KOHIICHTPATOB. 5
[TonydeHue MeIHBIX MITEHHOB. BhlMiaBka 4epHOBOM MEIU U3 IITEHHA.
PaduHUpOBaHME MEM OTHEBBIM H AIEKTPOIIUTUICCKAM crioco0amu. TeXHUKO-
HPKOHOMHUYECKHUE TIOKa3aTe TN MPOU3BOJACTBA MEIN
Dusnyeckne n xumudyeckue csoiicrsa NUHK. Ciurasel Ha ero ocHose. O0nmacTu
MPUMEHEHUS U nepcreKTuBbl. COBPEMEHHOE COCTOSIHUE METAUTypPTrUU LIMHKA.
3 3 |luHKOBBIE Pyl M cIOCOOBI X oboramieHus. OOXKUT IIMHKOBBIX KOHIIEHTPATOB. 5
BrimenaunBanue orapka. OuncTka HIMHKOBOTO PacTBOPA U €T0 3JIEKTPOJIU3.
[leperniaB MMHKOBBIX KaTOMOB. TEXHUKO-9KOHOMHUYECKHE TTOKA3aTEIN




I[MPON3BO/ICTBA [TMHKA

Pusndyeckre 1 XUMUYECKHE CBOMCTBA amtoMuHus. CIUIaBbl Ha €r0 OCHOBE.
O6nacTi npuMeHeHUs! U nepcrneKTHBbl. COBPEMEHHOE COCTOSIHUE METaUTypruu
anroMuHMsL. ChIpbe aIFOMUHUEBON MPOMBINIIIIEHHOCTHU. [Ipon3BoaCcTBO MMMHO3EMa
KHCJIOTHBIM U IIEJIOYHBIM crioco0amMu. [Ipon3BocTBO KpHOIKNTA U3 TUIABUKOBOTO
mmnara. [lonyuenue amoMuHuS 3JEKTPOIN30M INIMHO3EMa, PACTBOPEHHOTO B
pacmuiaBe kpuonuTa. OCHOBHBIE TEXHOJIOTMYECKHE MTapaMeTphl Mpoliecca.
PaduH1poBaHue MEKTPOIUTHOTO anmtoMuHus. [Tomydyenne antoMuHus 0coOoi
YUCTOTHI XJIOPUPOBAHNEM, BTOPUYHBIM JIEKTPOJIN30M, TUCTHILISIIUEH U T. 1.
TeXHUKO-DKOHOMUYECKHE NTOKA3aTeIN IPONU3BOICTBA AJTFOMUHHS.

duznyeckre U XuMUYeckre cBoiicTBa Tutana. CriiaBel Ha ero ocHoBe. Ob6nactu
MpUMEHEHUs U TIepcreKTuBbl. Turanocoaepsxamue pyabl. Criocoobl ux
oboramenus. Cxema nepepaboTKU HIIEMEHUTOBBIX KOHIICHTPATOB.
BoccranoBuTenpHas M1aBKa WiibMeHHATA. [ IpOM3BOACTBO YETHIPEXXIOPUCTOTO
TUTaHa. MeTalioTeEpMUYECKOE BOCCTAHOBIICHUE TUTAHA U3 TETPAXJIOpHUIA
MarHueMm u HarpueMm. OuncTKa TUTAHOBOM TyOKU. BakyyMHBI nieperiaB
TUTAHOBOMW TYOKH U MMOJIy4€HUE CIIUTKOB. TEeXHUKO-IKOHOMHUECKHE MOKa3aTeH
MPOU3BOJICTBA TUTAHA.

dusndyeckre U XUMUIECKHe CBOMCTBA Bosb(ppama. CruraBel Ha €T0 OCHOBE.
O6nacTi NpUMEHEHHSI U TIEPCTIEKTUBBL. MUHEpabl, py/abl, KOHIIEHTPATHI.
CnocoOsI pa3yiokeHus BOJb(MPaMOBBIX KOHIIEHTPATOB: CIIEKAHUEM C COJIOM,
COJIOBBIM PAcTBOPOM, MUHEPAIbHBIMU KUCIOTaMu. Brinenenue Bonbdpama u3
pacTtBopoB, momyuenue ero okcuaa (I11). Boccranosnenue Bonbdpama u3 okcuaa
BOJIOPOJIOM U yTIIepooM. MeTamokepaMudecKuid Cocod MoTydeHHsI
KOMITAaKTHOTO BOJIb(ppama. [lepCrieKTUBEI HCIIOIb30BaHUS AIIEKTPOHHO-ITYIEBOH,
MJ1a3MEHHOM, MHIYKIIMOHHOM U JYTOBOM TIaBOK.

dusznueckre 1 XUMUYECKHEe cBoCcTBAa MonOaeHa. CIuraBsl Ha €r0 OCHOBE.
OO6nacTi mpuMeHEeHHs U epceKTuBbL. [lepepaboTka MOTHOIECHOBBIX
KOHIICHTPATOB. OKUCIUTETbHBIN 00KHUT MOTHOACHUTA. AMMUAYHBIN CITOCO0
nepepaboTku orapka. Pa3nokeHne KOHIIEHTpaTa a30THON KUCIOTOM.
BoccranoBiienne Moo eHa U3 OKCHA BOJIOPOIOM U YTIIEPOIOM.
MeTamiokepaMiUuecKUid Crioco0 MOIy4eHUs] KOMITAKTHOTO MOJIHO/IEeHA.

[lepcrieKTUBBI KCTIOJIB30BAHMS JIEKTPOHHO-JTYYEBOM, MJIA3MEHHON, MHTYKIIMOHHOM

Y yTOBOM IIJIABOK.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

No

3aHATUA

No

pasziena

HanmenoBanue uimm KpaTKO€ COACPKAHUEC MMPAKTUICCKOI'O 3aHATHA, CEMUHapa

Kon-Bo
4acoB

1

2

Pemienue 3a1a4 Mo METAJLUTYPrUl MEAH.

Pemienue 3aa4 1o METaJUTYPIUM LIUHKA.

Perenue 3agad 1mo MCTAJUTypPruu aJIIOMUHHA.

Perienue 3amad 1mo MCTAJUIYpru TUTAHA.

Pemenue 3a1a4 1o MeTayUTypruu Bolib(hpama.

(o)W RO, S VSN \S)

N N ||~

Permrenue 3a1a4 mo MeTaJTypruu MOJIMOICHA.

[\S 2 I \O N RUSI RUS i QOS]

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC




Tlonsun CPC

Crnucoxk nureparypsl (¢ yKa3aHUEM
paszesnoB, IiaB, CTPaHUIl) / CChIIKA Ha

peCcypc

Koi-

CemecTp| BO

qaCOB

[lonroroBka K 3K3aMeHy

KoBTyHOB, A. 1. MeTamnyprust IBETHBIX
METAaJIJIOB : Y4eOHO-METOIUYECKOe TTocoOme
/ A. 1. KoBrynos, T. B. Cemuctenosa. —
TompstTa : TI'Y, 2016. — 63 ¢. — ISBN
978-5-8259-1014-7. — Tekcr :
PIIEKTPOHHBIN // JIaHb : 2JIEKTPOHHO-
oubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/139921.

20

[TonroToBKa K MpakTUYECKUM paboTam

KoBTyHOB, A. 1. Metaiuryprust IBETHBIX
METaJIJIOB : y4eOHO-MEeTOIn4ecKoe ocodue
/ A. . KoryHos, T. B. Cemuctenosa. —
Tonbstru : TT'Y, 2016. — 63 ¢c. — ISBN
978-5-8259-1014-7. — Texcr :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
Ooubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/139921.

10

[loAroTOBKA K IEKIIMOHHBIM 3aHATHSAM

KoBtyHOoB, A. . MeTtaiutyprusi IBETHBIX
METAJJIOB : Y4eOHO-METOINYECKOE ITocoOue
/ A. U. Korynos, T. B. CemucrenoBa. —
Tonpsartu : TT'Y, 2016. — 63 ¢c. — ISBN
978-5-8259-1014-7. — TexkcT :
PIIEKTPOHHBIH // JIaHb : 2JIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/139921.

10

Pedepatsl Mo TeMam, CBSI3aHHBIM C
[MPOU3BOJICTBOM I[BETHBIX METAJJIOB

KoBTyHOB, A. 1. MeTamnyprust IBETHBIX
METAJIJIOB : Y4eOHO-METOIUYECKOe TTocoOme
/ A. . KoryHos, T. B. CemucreHoBa. —
Tompsartu : TT'Y, 2016. — 63 ¢. — ISBN
978-5-8259-1014-7. — Texker :
PIEKTPOHHBIN // JIaHb : AIIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/139921.

11,5

6. (I)OH)I OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECTI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISECTCS B

cootBercTBHH ¢ [Tonokenrnem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabubie meponpusitusa (KM)

HasBanwue n-
Ne | Ce- Bun Makc. TLIBA-
KOHTpOJbHOTO  (Bec [Topsimok HauncneHUs 6AITOB
KM|mecTp| KoHTpoOst Oan eTcs B
MEPOTIPUATHS
1A
10 6annoB - pabora umeet 10 10 %
Texviumii MpakTnieckas orn6ok. PaboTa 3autena. 8-9 6annos -
1 5 yi p 0,1| 10 [pabota BeimonueHa ¢ 10 go 20 % HK3aMEH
KOHTPOJIb pabora 1
or6ok. Pabora 3autena. 6-7 6a110B -
pabora BeimosiHeHa ¢ 20 110 30 %




oOok. Pabora 3autena. 5 0a/ioB u
MeHee - paboTa BeITiosHEeHa ¢ 6onee 30
% omnbOok. PaOora He 3auTeHa.

Texymmii
KOHTPOJIb

[TpakTyeckas
pabora 2

0,1

10

10 6amnoB - pabora umeet 110 10 %
omn6ok. Pabora 3aurena. 8-9 0amios -
pabota BeinonHeHa ¢ 10 1o 20 %
omn6ok. Pabora 3aurena. 6-7 0amios -
pabota BeimonHeHa ¢ 20 10 30 %
omn6ok. Pabora 3aurena. 5 6annoB u
MeHee - paboTa BbInosiHeHa ¢ 6osee 30
% ommbok. Pabota He 3auTeHa.

OK3aMCH|

Texymumii
KOHTPOJIb

IIpaxTrnyeckas
pabora 3

10

10 6amoB - pabota umeet a0 10 %
omnOok. Pabora 3aurena. 8-9 6amios -
pabota BeinosiHeHa ¢ 10 1o 20 %
omnOok. Pabora 3aureHa. 6-7 0amioB -
pabota BeimonHeHa ¢ 20 1o 30 %
ommnOok. Pabora 3aureHa. 5 0aa10B U
MeHee - paboTa BhInosiHeHa ¢ Oosee 30
% omnbok. Pabora He 3aureHa.

OK3aMCH

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 4

0,1

10

10 6annoB - pabora umeet 110 10 %
omunbok. Pabora 3autena. 8-9 6amios -
pabota BeinonHeHa ¢ 10 10 20 %
ommnbok. Pabora 3autena. 6-7 6amios -
pabota BeinonHeHa ¢ 20 10 30 %
omuOok. Pabota 3aurena. 5 6ayoB u
MeHee - paboTa BeIMoJHEHa ¢ 6omee 30
% ommbok. PaboTa He 3auTeHa.

OK3aMCH|

Texymui
KOHTPOJIb

[IpakTyeckas
paborta 5

10

10 6amoB - pabora umeet 110 10 %
omun6OoK. Pabora 3aurena. 8-9 Gamios -
pabora BeinonHena ¢ 10 1o 20 %
omunOoK. Pabora 3aurena. 6-7 6anios -
pabora BeinonHena ¢ 20 1o 30 %
omunOoK. PaboTa 3auTena. 5 6amioB u
MeHee - paboTa BbInoiHeHa ¢ 6onee 30
% ommbok. Pabora He 3auTeHa.

OK3aMCH|

Texkymmii
KOHTPOJIb

IIpakTrnyeckas
pabora 6

10

10 6amoB - pabota umeet a0 10 %
omnOok. Pabora 3aurena. 8-9 6amios -
pabota BeinosnHeHa ¢ 10 1o 20 %
omnOok. Pabora 3aureHa. 6-7 0amioB -
pabota BeimonHeHa ¢ 20 1o 30 %
omnOok. Pabora 3aureHa. 5 6a110B U
MeHee - paboTa BhInosiHeHa ¢ Oosnee 30
% omunbok. Pabora He 3auTeHa.

OK3aMCH

Texymmii
KOHTPOJIb

Pecdeparsl o
TeMaM, CBSI3aHHBIM
C NPOU3BOJICTBOM
[[BETHBIX METAJJIOB

0,2

20

27-30 6amnoB - pabora umeer a0 10 %
omn6ok. Pabora 3aurena. 22-26 6amioB
- pabota BeinonHeHa ¢ 10 1o 20 %
omn6ok. Pabora 3aurena. 15-21 6amnos
- pabota BeinonHeHa ¢ 20 10 30 %
omn6ok. Pabora 3aurena. 14 6anioB u
MeHee - paboTa BelnosHeHa ¢ 6onee 30
% ommbok. Pabora He 3auTeHa.

OK3aMCH|

ITpome-
JKyTO4YHAs
arTecTanus

DK3aMeH

20

18-20 6amnoB - pabora umeet 10 10 %
omOoK. Pabora 3aurena. 15-17 6aiuios
- pabota BeinosnHeHa ¢ 10 10 20 %

omOoK. Pabora 3aurena. 12-14 6aiuios

DK3aMCH




- pabota BemonHeHa ¢ 20 1o 30 %
ommOok. Pabota 3aurena. 13 6amioB u
MeHee - paboTa BbIrnosnHeHa ¢ 6osee 30
% ommbok. PaboTa He 3auTeHa.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
IIPOMEXKYTOYHOU IIpouenypa npoBeneHus Kpurepiu
OLICHUBaHUS
arTecTaluu
BricTaBisieTcst Ha OUHOM AK3aMEHE IIPH YCIOBUU YCIIEITHOTO
BBITIOJTHEHHSI BCEX KOHTPOJIBHBIX MEPOIIPUATHH, B cooTBeTcTBUM C
JK3aMeH IIPEeyCMOTPEHHBIX pabouell mporpaMMoil yueOHOM JUCIMILINHEI [01. 2.5, 2.6
(mocerieHue JEKIUOHHBIX 3aHATUH, BBIMOJIHEHHE MTpakTHdyeckux |[lomoxenus
3aJJaHUI U ayIUTOPHBIX KOHTPOJIBHBIX MEPOIIPUATHI).

6.3. ITacopTt goHIa OLIEHOYHBIX CPEACTB

KomrmereHnn

Pesynbrarel 00yueHus

OIIK-2

3HaeT: TeopeTI/I‘ICCKI/Ie OCHOBBI U (bl/ISI/IKO-XI/IMI/I‘ICCKI/Ie 3aKOHOMCPHOCTHU

TCXHOJIOTMYCCKUX IMMPOLCCCOB IMOJIYUCHHU S IBETHBIX MCTAJIJIOB

OIIK-2

'YMmeeT: AHaNM3UPOBAaTh TEXHUKO-IKOHOMHUYECKUE MTOKA3aTenn
TEXHOJIOTMYECKHX OTepalii, IpUHUMAaTh 000CHOBAaHHBIE PEIICHHUS O

VIPaBICHUIO TIPOIIECCaMU JIJIsl TOBBITIICHHS () (HEKTUBHOCTH IPOU3BOJICTBA; [+ HHHH
BBITIOTHSTH TEXHOJIOTHUECKHE pacueThl, BHIOOP OCHOBHOTO 000pyAOBaHUs, B
T.4. c npuMeHeHnem JBM

OIIK-2

Mmeet HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: BJ'Ia,Z[CHI/IH METOJaMH aHaJIM3a
TCXHOJIOTMYCCKUX MPOUCCCOB U UX BIUAHHUA Ha KAYCCTBO IMMOJTYHYaCMBbIX

W3JIENNI; METOJaMH pacueTa moka3arelieil poIecCoB MONIYyIeHUS U
00pabOTKH IIBETHBIX METAJIOB

OIIK-6

3HaeT: TexHOJIOrM4YeCcKue napaMeTpsl U MOKa3aTeal OCHOBHBIX ONEpaluy,
IMPOLICCCOB, MEPEALCIIOB; IICPCICKTUBHBIC HAIIPABICHUS PA3BUTUSI U HAH u
COBEPLICHCTBOBAHUS TEXHOJIOTUN U 000PYI0BaHUS

OIIK-6

'YMmeeT: [IpoBouTh HEOOXOIMMBIE pacU€Thl IPOLIECCOB IIBETHOM
METaJLTypriuH, TEXHOJIOTMYECKUX U KOHCTPYKTHUBHBIX TapaMeTPOB C
MCII0JIb30BAaHUEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPE/ICTB BBIMOIHSITh
TEXHOJIOTMUYECKHE PacueThl, 000CHOBBIBaTh BEIOOP OCHOBHOTO 000PY/IOBAHHUS

OIIK-6

Hmeet npaktuueckuii onbIT: HaBbikamu moncka, 00paboTKH U aHan3a
TUTEpaTyPHBIX HCTOYHUKOB U MH(POPMAIIUH TS €€ TPUMEHEHUS B

MPaKTUYECKUX CUTYyaIUsIX; HAaBBIKAMU MTOMCKa W aHaIu3a nHpopmarmu oo HHHH u
OCHOBHBIX TEXHOJIOIMAX IIPOU3BOJCTBA LIBETHBIX METAIIOB M KOHCTPYKIIUAX

COBPEMEHHBIX arperaros

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE 00ecnedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTANUS
@) OCHOBHAs TUMepamypa:

1.  Coxonona, M. JI. Meramnsl B nu3aiine [Texct] / M. JI. Cokoinoga. - 2-¢

u3n., nom. - M. : MUCHC, 2003. - 175 c.




0) OononHumenbHas IUmepamypa:

He npenycmotpena

6) ome4yecme€eHHble U 30py6€9fCHbl€ IAHCYPHAJIbL NO aucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

1. WN3BecTus BbICIIUX yueOHbIX 3aBeieHUN. UepHas meTamutyprus [ TekcT]
: Hay4.-TeXH. )KypH. / Cu0. roc. ungyctp.yH-T, [oc. Texnomnor. yH-T «Mock. roc. us-
T ctanu u cmnasoy (MUCuC). — M., MUCHUC, 1960-

2. DOnexrpomeramnyprus [ Texcr] : Hayd.-TexH. KypH. / JlenapramMeHT
SKOHOMMKH METAJLTYpr. Komiuiekca M-Ba skoHomuku Poc. @enepanuu. — M., 1998—
2013, 2017-

3. Meramnsl [Teker] : Hayu.-TexH. )ypH. / Poc. akazn. naykx, ®I'BYH Un-T
METaJUTypruu u marepuanoBeneHus um. A. A. baiikosa. - M. : OOO HIIII "2mu3",
1988-2012.

2) MemoouuecKkue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:

KorTyHoB, A. Y. MeTtamtyprus 1IBETHBIX METAJUIOB : Y4eOHO-
meronuueckoe nocodue / A. W. Koprynos, T. B. CemucrenoBa. — TonbsitTh : TI'Y,
2016. — 63 c. — ISBN 978-5-8259-1014-7. — Tekcr : anekTpoHHbIi // JIaHb :
ANeKTpOHHO-Onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/139921.
— Pexwum mocTyma: as aBTOpH3. MONIb30BATENEH.

l.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
KoBTyHoB, A. 1. MeTtanmnyprus 1IBETHbIX METAJUIOB : y4eOHO-
meronuueckoe nocodue / A. U. Koprynos, T. B. CemucrenoBa. — Tonbsitth : TT'Y,
2016. — 63 ¢. — ISBN 978-5-8259-1014-7. — Tekcr : anexkTpoHHbIH // JIaHb :
aneKkTpoHHO-Oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/139921.
— Pexum nocryna: mist aBTopus. MOJb30BaTEIICH.

I.

JJIeKTPOHHAs1 y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

HanmenoBanue
No B peeypeas | bubnuorpaduyeckoe onrcanue
JUTEpaTyphbl AJIEKTPOHHOMN
bopme
KoBTyHOB, A. M. MeTamnyprusi IBETHBIX METAJIOB : y4eOHO-
DNEKTPOHHO- Metonuueckoe mocooue / A. U. Kosrynos, T. B. CemucteHona.
OnOIMOTEeYHAS — Tompsattu : TI'Y, 2016. — 63 ¢. — ISBN 978-5-8259-1014-
OcHoBHas N
1 TeDpaATYDA cucremMa 7. — Texkcr : anekTpoHHbIH // JIaHb : 2IeKTpPOHHO-
patyp H3JaTeIbCTBa oubmmnoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/139921. — Pexum noctyna: ans
aBTOPU3. MOJI30BATEIICH.
KoBTyHOB, A. M. MeTannyprusi IBETHBIX METAJIIOB : ydeOHOE
ONEeKTPOHHO- )
SUGIOTCHAS nocobue / A. . Kosrynos, T. B. CemucrenoBa. — TombsTTH :
OcHoBHas TTY, 2016. — 34 c. — ISBN 978-5-8259-0954-7. — Tekcr :
2 cucremMa .
UTEpaTypa A ATebCTRA DIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOINOTEYHAS CUCTEMA. —
H;:{B URL: https://e.lanbook.com/book/140185. — Pexum noctyna:
JUIs1 aBTOPU3. II0JIb30BATEIIECH.
DIEKTPOHHO- [Tporiecchl u anmapatsl 1BETHOW MeTautypruu : yueonuk / C. C.
3 JlononHuTeNbHAS [OMONMHOTEYHAS Haboituenxko, H. I'. Arees, C. B. Kapenos [u ap.]. —
UTEpaTypa cucremMa ExarepunOypr : Yp®V, 2013. — 564 c. — ISBN 978-5-7996-
W3/1aTeJIbCTBA 0811-8. — Tekcr : anekTpoHHbIH // JIaHb : 3JEKTPOHHO-




Jlann

oubmmoreuynas cucrema. — URL:
https://e.lanbook.com/book/98916. — Pexxum noctyna: s
aBTOpU3. NOJIL30BATEIICH.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

1. Microsoft-Office(6eccpouno)

[Tepedenpb ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3anarui

Ne

ay/.

OcHoBHOE 000py0BaHKE, CTEH/Ibl, MAKEThI, KOMITbIOTEPHAS] TEXHHKA,
MPeyCTAaHOBICHHOE IPOTPaMMHOE 00eCTIeUeHHE, UCTIONb3yeMOe s
Pa3IMYHbIX BUJOB 3aHATHIMA

Jlexuun

105
(2)

Jlocka, mapThl, CTaHZAPTHOE 000PYIOBaHUE XUMUYECKOH J1aboparopun, HaOOp
XUMHUYECKUX PEaKTUBOB, (POTOINEKTpOoKaIopumeTp, pH-MeTp, BHITSKHOM
HIK.‘El(bj AHAJINTUYCCKUE BECHI, TCXHUYCCKUE BECHI, CTCHABI: Ta6n1/1ua
MeneneeBa, paCTBOPUMOCTh HEOPTAaHUYECKUX COSTUHEHUH,
QJICKTPOXUMHUYCCKHUEC IOTCHIHAJIBI; IJIaAKAThI, yq€6HO-MeTOI[Hq€CKa${
uTepaTypa

IIpaxTuueckue
3aHATHSA U CEMUHAPBI

105
()

CranznapTHoe 000py/I0BaHHE XUMUYECKOH 1a00opaTopuu, HAOOP XUMUYECKHX
[PEaKTHBOB, (POTOAIEKTPOKATOpUMETp, pH-MeTp, BHITSDKHON Kad,
QHAJMTUYECKUE BEChl, TEXHUYECKUE BECHI; CTEHBI: Tabiuia MeHeneesa,
[PAaCTBOPUMOCTH HEOPTAaHMUECKHUX COCIUHEHHH, TEKTPOXUMUYECCKUE
MOTEHIMAJIBI; IJIAKAThl, y4eOHO-METOANYECKasl JINTepaTypa

CamocrositensHas (214
bubnnorexa
pabora crynenta |(4)
Kontpoip 402
CaMOCTOSITEIbHON 2) KomIproTepHbIil Ki1acce
paboThI
402 .
ITepecnaua 2) KommbroTepHbIil Ki1acc
CamocrostensHas 402 .
KommnbroTepHbIii Ki1acce
pabota crynenra |(2)
CrangapTHoe 000pyI0BaHHE XUMHUECKOH Jlaboparopun, HaOOp XMMHUECKUX
105 [PEAKTHBOB, ¢doroanexkrpokamopumerp, pH-MeTp, BRITSHKHOM mIKad,
DK3aMeH 2) AQHAIMTUYECKHE BECHI, TEXHUUECKHE BEChI; CTEHIbI: Tabnuia MeHnaeneena,

PACTBOPUMOCTb HCOPIraHNYCCKUX COGHHHGHHﬁ, SJICKTPOXUMHUYCCKUC

IIOTCHIIMAJIBI, ITJIaKaThI, y‘lC6HO-MeTOI[I/I‘{eCKa${ JUTEpaTypa




