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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,

1.0.23 ®u3uko-XxuMus METAUTypPrudeCcKux
[IPOLIECCOB,

1.0.22 Metamtyprudeckas TEIJIOTEXHUKA

He npenycmoTpenst

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHHWAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

1.0.22 MeTtainyprudeckast TeII0TEXHUKA

3naet: Kitaccudukanuio u o011y10 XapaKTepUCTUKY
METaJLUTyPru4eCKUX Me4eH; OCHOBHBIC IIPUHIIUIIBI
TEIUIOT€HEPalM B METAJUTyPrUYECKUX I1e4ax;
METOZBI IPOEKTUPOBAHUSA U U3TOTOBJICHHUS
MOJIEJIbHON OCHACTKH; 2JIEMEHTHI MEXaHUKUIIEUHbIX
ra30B; OCHOBbI TEOPHH MOA0OMS U MOJIEIMPOBAHUS;
HPUHIHIBI TEIUIOOOMEHA B METAJUTYPrHUECKUX
1evax; IMHAMUKY HarpeBa U IIPEeBPaICHUN B
MeTalljlaxX; YCTPOMCTBO U INIPUHLUIL JCHCTBUS
METaJUTyPru4eCKUX Me4el; MaTepuabl i
COOPY’KEHHUsI METAJLUIYPIrU4eCKUX Ie4el Ymeer:
Pa3pabareiBaTh PU3HKO-XUMHYECKUE MOICIN
00BEKTOB U MPOILIECCOB METAJUTYprui; 0OOCHOBAHHO
BBIOMPATH TEIJIOTEXHUYECKOE 000pYI0BaHUE IS
peanu3alyi METaulyprudecKux MpoLeccoB,
[pPacCUMTHIBATH TEIIOBbIE OAIaHCHI
TEXHOJIOTMUYECKUX MTPOLIECCOB, MOKA3aTeNu paboThI
neyer ImeeT npakTrudeckuil onsIT: Brnagenus
METOAAMM aHaJIN3a IPOLECCOB TEIJIOTEHEPALIUU
TEIUIA U UX BIUSHUS HA KAYECTBO MOJIy4aeMbIX
W3/IENINI, pacueTa [oKa3aTesel IpoLeCCOB
I0JIyYEHUS] METAJLTyPrUY€CKOM MPOLYKIIVH;
HaBbIKaMH TEXHUKO-3KOHOMUYECKOIO aHAJIN3a
METaJLTypPru4eCcKOro NpOU3BOJACTBA, IPUMECHEHHUS
MaTEpPUAJIOB U TEXHOJIOTUI

1.0.23 ®u3nko-xuMus METAILITYPrUYeCKUX
[IPOLIECCOB

3uaer: OCHOBHBIC TEOPETHUECKHUE MOJIOKEHUS U
3aKOHBI XUMHUECKON TEPMOAMHAMUKY; (PUZHKO-
XUMHYECKUE OCHOBBI MPOLIECCOB 00pa30BaHUs U
TUCCOITMAIINN OKCHJIOB, CYIb(UIOB, KAPOOHATOB;
TEPMOIUHAMUYECKUE XapaKTEPUCTUKH
MCTAJTINYCCKUX U OKCUIHBIX paCHHaBOB;
PaBHOBECHBIC U HEPABHOBECHBIC
DIIEKTPOXUMHUYECKHE TIPOIICCCHI; OCHOBBI

XHUMHYECKON KMHCTUKH, KaTaJIn3a 1 (1)H3I/IKO-




XUMHYECKUE OCHOBBI PeaKkInii TopeHust; (PU3HUKO-
XUMHYECKHE OCHOBBI TOBEPXHOCTHBIX SIBJICHUM;
0COOCHHOCTH B3aUMOICHCTBUS METAJIIOB CO
[UIaKaMU U Ta3aMu; (PU3UKO-XUMHUYECKHE OCHOBBI
MPOLIECCOB MOTYUYEHHUS PA3IUYHBIX METAJIJIOB U
CIUIaBOB; (PU3UKO-XUMUYECKHUE OCHOBBI PEaKIIHii
OKHCJICHUSI-BOCCTAHOBIICHUSI, METO/IbI
padUHUPOBAHUS METAIIJIOB U JPyTHE MPOLECCHI;
(UBUKO-XUMHUYECKUE METOJIBI HCCIIETOBAHUS
CBOMCTB paciyiaBoB, OCHOBHbBIE TEOPETUUECKUE
MOJIOKEHUSI M 3aKOHBI XUMUYECKOM
TEPMOJIUHAMUKH; (PU3UKO-XUMUYECKHE OCHOBBI
MpPOIIECCOB 00pa30BaHMS U TUCCOLUAIINN OKCHJIOB,
cynb(hUI0B, KAPOOHATOB; TEPMOTMHAMHYECKHE
XapAKTEPUCTUKU METAJUTMYECKUX U OKCHIHBIX
pacIiaBoOB; PAaBHOBECHBIE 1 HEPABHOBECHbBIE
DIIEKTPOXMMHUUECKHE MPOLIECCHI; OCHOBBI
XUMHUYECKON KHHETHKH, KaTaau3a u GU3NKO-
XUMHYECKUE OCHOBBI PeaKInii TopeHust; (PU3HUKO-
XUMHYECKHE OCHOBBI TIOBEPXHOCTHBIX SIBJICHUM;
0COOCHHOCTH B3aUMOICHCTBUS METAJIIOB CO
[UIaKaMU U Ta3aMu; (PU3UKO-XUMHUYECKHE OCHOBBI
MPOLIECCOB MOTYUYEHHUS PA3IUYHBIX METAJIJIOB U
CIUIaBOB; (PU3MKO-XUMUYECKHUE OCHOBBI PEaKIIHii
OKHCJICHUSI-BOCCTAHOBIICHUS, METO/IbI
padUHUPOBAHUS METAIIJIOB U JPyTHE MPOLECCHI;
(UBUKO-XUMHUYECKUE METOJIBI HCCIIETOBAHUS
CBOMCTB paciuiaBoB YmeeT: OObSICHITH CYITHOCTh
peabHBIX METAJUTYPTUUYECKHUX IPOLIECCOB C
MOMOIIIbIO OCHOBHBIX TEOPETHUECKHUX MOJOKEHHUH 1
3aKOHOB (PM3UUECKOM XMMUU; BBIOMPATh UCXOIHOE
CBIPBE U c110CcO0 MPOU3BOACTBA KOHKPETHOTO
MeTajlla ¥ CIJIaBa; aHAJIM3UPOBATh MIPOLIECCHI,
MPOTEKAIOINE MPU MPOU3BOJICTBE METAIIIOB U
CIUJIaBOB, M MX BIUSHUE HA MOJIyYCHUE
Ka4eCTBEHHON poAyKIuu, OOBACHATH CYIITHOCTh
peabHBIX METAJUTYPTUUYECKHUX IPOLIECCOB C
MOMOIIIbIO OCHOBHBIX TEOPETHUECKHUX MOJIOKEHHUH 1
3aKOHOB (PM3UUECKOM XMMUU; BBIOMPATh UCXOIHOE
CBIPBE U cTIO0CO0 MPOU3BOACTBA KOHKPETHOTO
MeTajlla ¥ CIJIaBa; aHAJIM3UPOBATh MIPOLIECCHI,
MPOTEKAIOLINE PU MPOU3BOJICTBE METAILIIOB U
CIUJIaBOB, M MX BIUSHUE HA MOJIyYCHUE
KaueCTBEHHOW NMpoaykiuu Mimeer npakTuyeckui
onbIT: BiasieHnst HaBpIKaMu pacueTa OCHOBHBIX
TEPMOIMHAMUYECKUX, KHHETHUECKHUX U
DIIEKTPOXUMHUYECKHUX TapaMETPOB peaKIui,
MPOXOJSAIINX B METAITTHYECKOM PaCILIaBE;
3HAHWSMM [IPOLIECCOB, MPOXOASIINX B pacIulaBax
METaJJIOB U CIIJIaBOB; HABBIKAMHU MTPOBEJCHUS paboT
MO JISTUPOBAHUIO U MOTUDHUITUPOBAHUIO YKHUIKHX
MeTaJIoB, BiajieHus HaBpIKaMH pacueTa OCHOBHBIX
TEPMOJIMHAMUYECKUX, KHHETUYECKUX U
DIIEKTPOXUMUYECKUX MTapaMeTPOB PEeaKIuil,
MPOXOASIINX B METAJITMYECKOM PaCILIaBe;
3HAaHUSMHU IPOIECCOB, MPOXOIALINX B pacijiaBax




METAJJIOB ¥ CIIJIABOB; HABBIKAMHU MTPOBEICHHS paObOT
MO JISTUPOBAHHUIO U MOTU(DUITMPOBAHUIO KUTKHX
METAJLIOB

1.0.21 TenmomaccooOMeH B MaTepuajax u
poreccax

3naet: Tennmodusznueckne XapakTepUCTUKU pabounx
Cpell; OCHOBHBIE 3aKOHBI IEPEHOCA TEIJIOTHI
TEIIONPOBOIHOCTBI0, KOHBEKIIMEN U U3ITYyUCHHUEM;
MaTeMaTH4YeCKUE MOEHU MPOIECCOB TEIJI000MEeHa
(muddepeHanbHble YpaBHEHUS
TEIIONPOBOIHOCTH, MHTETPAIbHbIE YPAaBHEHUS
paIualMoOHHOTO TEINI00OMEHa, YpaBHEHHUE
TEIUIoNepeadn, ypaBHEHHE TEIIOBOro OajaHca);
NPUHIMIIBI pacyeTa TEII00OMEHHBIX annaparos,
OCHOBBI TEOPUH TEMIIOMAaCCOOOMEHA, 3aKOHBI
HepeHoca, PeXUMBI IBUKEHUS KUIKOCTH U Ta3a,
2JIEMEHTBI TEOPUHU TOA00MS, OCHOBBI TEINIOOOMEHA
U3JTy4eHHUEM, MEXaHU3M TeIUIO- U MaccooOMeHa, a
TaK)K€ CBS3b MEXIY 3TUMHU MIPOLECCaMU B
3aBHCHUMOCTH OT TUAPOJMHAMUYECKOH 00CTaHOBKH
nporecca YmeeT: Maremaruuecku (popMynupoBaTh
3a/1a4¥ TEIUIONPOBOIHOCTH JJISl TEJ MPaBUIIbHON
(GbOpMBI; TPaBUIILHO BEIOUPATh U OMIPENCIISATh

K03 PUIMEHTHI TeII000MEHa; TPUMEHSITh
pa3IUYHbIE METO/IbI pEIICHUS 3a/1a4 TEeII000MeHa,
Vcnionb30BaTh OCHOBHBIE TIOHATHS, 3aKOHBI U
MOJIEJIH MTPOLIECCOB TEII0-MaCCONEePEeHOCa;
CHCTEMaTHU3UPOBaTh TEIUIOBBIE U AU Py3nOHHBIE
MPOLIECCHI; MPOTEKAIOIINE B arperarax; NpoBOAUTD
TEOPETUUECKUI aHAJIN3 PEaIbHbBIX IIPOLIECCOB;
BJ1a/I€Th METOAAMHU pacueTa MpoIeCcCoB
TEIIOMAacCcOOOMeHa MU PEeIICHUH KOHKPETHBIX
3a/1a4 JBMKCHUS KUJKOCTH U rasa,
TEIIONPOBOIHOCTH, IEPEHOCA KOJINUECTBA
NBI>KEHUS, TEIUIa U BenecTBa MiMeeT npakTruyeckuil
onbIT: BrajieHust HaBbIKaMU pacuera
TEII000MEHHBIX aNlapaToB; Pa3IMYHbIMU
METO/IaMH peIleHHs 3a/1ad CTAllMOHAPHOM U
HECTAllMOHAPHOW TEIIONPOBOIHOCTH ISl TEJ
npaBUIbHON opmbl, Biiaenus HaBbIKaMu
MPUMEHEHUS METO0B SKCIIEPUMEHTA U pacyeTa
TETIO3HEPTeTUYECKOr0 000pyI0BaHUS IPU
pelIeHNH KOHKPETHBIX 3a]a4 B 00J1acTu
npodecCHOHAIbHON AEATEIbHOCTH

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mast TpyA0€MKOCTh JUCHUIUIUHBI cocTaBisieT 3 3.e., 108 4., 56,5 4. KOHTaKTHOM

paboThl
Pacrnipenenenue mo cemectpam
o Bcero B Hacax
Bunx yuebno# paboThI
4acoB Homep cemectpa
5
OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 108 108




AyOoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTHyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 16 16

ayTuTOpHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 51,5 51,5
C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0

TEXHOJIOTHIA
IlonroroBka K JIEKIIMOHHBIM 3aHITHAM 10 10
IlonroToBka K npakTU4eCKUM paboTram 10 10
Pecdeparsl o TeMaM, CBSI3aHHBIM C TIPOU3BOICTBOM 115 115

[[BETHBIX METAJIJIOB
[TonroroBka K 3K3aMeHy 20 20

KoHcynpranmy u npoMexyTo4Hast aTTeCcTalus 8,5 8,5

Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMILIMHBI

Ne OO0BeM ayaUTOPHBIX 3aHATUN TIO BUJAM B 4acax
HaumeHnoBanue pa3nenoB AUCIUTUIMHBI
pasnena Bcero JI 113 JIP
1 BBenenue. 3agaun U CTPyKTypa Kypca 4 4 0 0
2 |Meramnyprus Meau 8 5 3 0
3 [Merayuryprust [MHKa 8 5 3 0
4 MeTamutyprusi aIIlOMUHUS 8 5 3 0
5  |Meramtyprus TuTaHa 8 5 3 0
6 Metanyprust Boib(ppama 6 4 2 0
7 [Metammyprust MonubieHa 6 4 2 0
5.1. JIleknun
Ne Ne Kox-
HaunmeHnoBanue wim KpaTkoe coep>kaHne JEKIIMOHHOTO 3aHTHS BO
NeKIUupas3aena YACOB
Knaccudukanys nBEeTHBIX METAUIOB, UX TIPUMEHEHHE B HAPOTHOM XO3SICTRBE.

1 1 [Actopus pa3BUTHs LIBETHOM METAJLTypTrUH, €€ COBPEMEHHOE COCTOSTHUE U 4
MEePCIEKTHUBBI
Dusnyeckne n xumndeckue ceoicTsa Mean. CiuiaBel Ha ee ocHOBe. O0OnmacTu
MpUMEHEHUs U nepcnekTuBbl. COBPEMEHHOE COCTOSIHUE METAJUTyprun MEIu.

) ) Mennbie pyabl U crioco0 ux oboramieHus. OOKHUT MEIHBIX KOHIICHTPATOB. 5
[lonydyeHne MeIHBIX IITEMHOB. BhllIaBka YepHOBOM MEIH U3 IITENHA.
PadguHupoBaHre MeI1 OTHEBBIM H AJIEKTPOIUTHIECKUM crioco0aMu. TeXHUKO-
HPKOHOMUYECKHUE MOKa3aTeIu MPOU3BOACTBA MEAN
duznyeckre U XUMHYeCKUe cBolicTBa IMHK. CIIaBel Ha ero ocHoBe. O0IacTh
MpUMEHEHHUs U TTepcreKTuBbl. COBPEMEHHOE COCTOSTHUE METAJUTYPTUU [IUHKA.

3 3 [{uHKOBBIE PYyABI U cIOCOOBI X oOoramieHus. OOKUT IIMHKOBBIX KOHIIEHTPATOB. 5
BrimenaunBanue orapka. O4nucTka IMHKOBOTO PacTBOPA U €T0 JIEKTPOIIU3.

[lepennaB HMHKOBBIX KaTOJ0B. TeXHUKO-3KOHOMHUYECKUE MTOKA3ATEIN
MPOU3BOJICTBA IIUHKA
Du3nuecKre ¥ XUMHYECKHE CBOMCTBA anmoMuHKs. CIIaBel Ha €ro OCHOBE.

4 4 OO6acTu MpUMEHEHUs U TepcreKTHBbl. COBPEMEHHOE COCTOSTHUE METAJUTYPTHH 5
amoMuHust. ChIpbe aTIOMMHUEBOM MPOMBINUIEHHOCTH. [IpOnu3BOACTBO MIMHO3EMA
KHCJIOTHBIM M IIEJI0YHBIM criocobamu. [Tpon3BoICTBO KPHOJIMTA U3 TNIABUKOBOTO




mmnara. [lonydeHne aaoOMUHMS 3JIEKTPOJIM30M ITIMHO3EMA, PACTBOPEHHOIO B
pacruiaBe kpuoauTta. OCHOBHBIE TEXHOJIOTHYECKHE NTapaMETPBI IpoLecca.
PaduHrpoBaHue 3MEKTPOIUTHOTO antoMuHus. [Tomydyenne antoMuHus 0co0o
YUCTOTBI XJIOPUPOBAHUEM, BTOPHYHBIM NIEKTPOJIN30M, JUCTWIISALUEH U T. 1.
'TeXHUKO-2KOHOMUYECKHE NT0KA3aTeIN IIPOU3BOJICTBA AIFOMUHMS.

dusnueckrue 1 XuMUYecKkue cBoiicTBa Tutana. CriiaBel Ha ero ocHose. Obnactu
MPUMEHEHHUS U NepCreKTUBbl. TuTaHoconepxaiue pyasl. CnocoOs! ux
oOoramenus. Cxema nepepadOTKH MIBMEHUTOBBIX KOHLIEHTPATOB.
BoccranoBuTenbHas IUIaBKa WiIbMEHNTA. [I[pOM3BONICTBO YETHIPEXXIOPHUCTOTO
TUTaHa. MeTamoTepMU4eCcKOe BOCCTAHOBIICHUE TUTaHA U3 TETPaXJIOpHUIa
MaruueM U HatpueMm. OuucTKa TUTaHOBOM ryOku. BakyyMHbIH neperias
TUTAHOBOW TYOKH U MOJIy4Y€HHUE CIUTKOB. TeXHUKO-IKOHOMHUYECKHE TTOKa3aTeNn
[IPOU3BOJICTBA TUTAHA.

dusnuecKkre 1 XUMUYECKHe CBOMCTBa Boiab(pama. CIuiaBbl Ha €ro OCHOBE.
O6nacTy NpUMEHEHHsI U IEPCIIEKTUBBL. MUHEpabl, pyabl, KOHIICHTPATHI.
CniocoOsbI pasyiokeHus BOIb(MPaMOBBIX KOHIIEHTPATOB: CIIEKAHUEM C COJIOM,
COJIOBBIM PACTBOPOM, MUHEPAIbHBIMU KUCIOTaMu. Brinenenue Bonbhpama u3
pacTBOpOB, noydeHue ero okcuaa (I11). Boccranosnenue Bonbdhpama u3 okcuaa
BOJIOPOJIOM U YTIIEepoaoM. MeTammokepaMUudecKuid Cocod MOoTydeHHs
KOMITAaKTHOTO BOJTb(Ppama. [lepCrieKTUBEI HCIIOIB30BAHUS AIEKTPOHHO-ITYIEBOH,
[JIA3MEHHOM, MHIYKIIMOHHOM U AYTOBOM IUIABOK.

dusnueckue U XMMHYeCcKue cBoiicTBa MonubieHa. CrijiaBbl Ha €ro OCHOBE.
O06nacTy MpUMEHEHUS U NIepCreKTHBHI. [lepepaboTka MOTUOICHOBBIX
KOHIEHTPAaToOB. OKUCIUTENbHBIM 00KUT MOTMOIEHUTA. AMMUAYHBIN C1I0CO0
nepepaboTku orapka. Pa3inokeHne KOHIIEHTpaTa a30THON KHUCIIOTOM.
BoccTranoBnenue Monub/ieHa U3 OKCUAa BOJOPOAOM U YIIIEPOJOM.
MeTamutokepaMUIecKHii Cioco0 MOTy4YeHUs] KOMITAKTHOTO MOJIHO/IeHa.
[lepcneKTHBBI HCTIONB30BAHUS HICKTPOHHO-TTyYEBOM, JIa3MEHHOM, MHTYKIIMOHHON

U IyTOBOM IIJIaBOK.

5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI

No

3aHATUA

No

pasmena

HanmenoBanwne nimm KpaTKoO€ COACPIKAHUEC ITPAKTHUYCCKOI'O 3aHATHUA, CCMUHApa

Kox-Bo
4acoB

1

2

Pemienue 3a1a4 Mo METAJILTYPrUd MEIH.

Pemienue 3aa4 1o METaJUTYpPIruM [UHKA.

PemreHre 3a1a4 1o METAJUTypruu aJIFOMUHUS.

Perenue 3agad 1mo MCTAJUUIYypru TUTAaHaA.

PerieHue 3a1a4 10 METAJUTYpriM BoJib(hpama.

()N RV, F S RUS I \S)

N | N ||~

Pemrenne 3a/a4 1o MCTaJllIypruu MOJ'II/I6I[eHa.

[\S M I \O N RUSI RUS ) OS]

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Cnucok JutepaTypsl (C yKa3aHHEeM
[Togsun CPC pasnenos, raB, cTpaHuil) / cceiika Ha  |[CemecTp

peCcypc

Koi-
BO
JacoB

[loaroroBka K JIEKIIMOHHLIM 3aHSATHIM

KoBTyHOB, A. 1. MeTamnyprust IBETHBIX
METAJIJIOB : Y4€OHO-METOIUYECKOEe TOCoOme

10




/ 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.

HOI[I"OTOBKa K ITPAaKTHUYCCKUM pa60TaM

KoBTyHOB, A. 1. Metainyprust 1BETHBIX
METaJIJIOB : y4eOHO-METOIM4eCcKoe ocodue
/ A. . KoryHos, T. B. Cemuctenosa. —
TonpsrTu : TT'Y, 2016. — 63 c. — ISBN
978-5-8259-1014-7. — Texker :
AIEKTPOHHBIH // JIaHb : JEeKTPOHHO-
Ooubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/139921.

10

Pedeparbl mo TemMam, CBSI3aHHBIM C
[MPOU3BO/ICTBOM ILIBETHBIX METAJJIOB

KoBTyHOB, A. 1. MeTamnyprust IBETHBIX
METaJJIOB : y4eOHO-METOINYEeCKOe ocodue
/ A. . KoBrynos, T. B. Cemuctenosa. —
Tonpsartu : TT'Y, 2016. — 63 ¢c. — ISBN
978-5-8259-1014-7. — Tekcr :
AIIEKTPOHHBIN // JIaHb : 3I€KTpOHHO-
oubnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/139921.

11,5

[ToaroroBka Kk sK3aMeHY

KoBTyHOB, A. 1. MeTammyprust IBETHBIX
METAJIOB : Y4eOHO-METOInYeCKOe ocooue
/ A. . KoryHos, T. B. CemucreHoBa. —
Tonpsartu : TI'Y, 2016. — 63 ¢. — ISBN
978-5-8259-1014-7. — Texkcr :
PIEKTPOHHBIN // JIaHb : DIIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/139921.

20

6. Texymuii KOHTPOJIb YCNIEBAEMOCTH, IPOMEKYTOYHAS aTTeCTANMNSA

KonTpoib kauecTBa 0CBOSHHS 00pa30BaTEIbHOM IMPOTPAMMBI OCYIIESCTBIISICTCS B

cootBeTcTBHH ¢ [Tonokenrem 0 6aTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENbHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabHasie meponpusitusa (KM)

Hasanue -
No | Ce- Bun Makc. THIBA-
KOHTponpHOTO  |Bec [Topsimox HauKcneHus: 6amioB
KM|mecTp| KoHTpost Oan eTcs B
MEpPOTIPUATHS
[TA
10 Gamos - pabota umeet 10 10 %
omn6ok. Pabora 3aurena. 8-9 Oamios -
pabora BeimonHeHa ¢ 10 10 20 %
Texymmmii [IpakTruueckas omn6ok. Pabora 3aurena. 6-7 0amios -
1 5 I P 0,1{ 10 o DK3aMEH
KOHTPOJIb pabora 1 pabora BeimonHeHa ¢ 20 10 30 %
omn6ok. Pabora 3aurena. 5 6annoB u
MeHee - paboTta BeITonHEHa ¢ 6omee 30
% ommbok. Pabora He 3auTeHa.
Texyiumii MpakTnieckas 10 6amnoB - pabota umeet a0 10 %
2 5 yim p 0,1| 10 |omubok. Pabora 3auteHa. 8-9 6amioB - [pK3aMeH
KOHTPOJIb pabora 2 o
abota BoinosiHeHa ¢ 10 10 20 %




omunoOok. Pabora 3aurena. 6-7 0anios -
pabora BeimoHeHa ¢ 20 10 30 %
omun0OoK. PaboTa 3autena. 5 6aioB u
MeHee - paboTa BeITiosHeHa ¢ 6osee 30
% ommoOok. Pabora He 3aurcHa.

Texymmii
KOHTPOJIb

[TpakTueckas
pabora 3

0,1

10

10 6amnoB - pabora umeet 110 10 %
omn6ok. Pabora 3aurena. 8-9 Oamios -
pabota BeimonHeHa ¢ 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|

Texymmii
KOHTPOJIb

IIpaxTrnyeckas
pabora 4

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 %
ormnOok. Pabora 3aureHa. 5 6aI0B U
MeHee - paboTa BhInosiHeHa ¢ Oosee 30
% omnbok. Pabora He 3aureHa.

OK3aMCH

Texymmii
KOHTPOJIb

[TpakTnueckas
pabora 5

0,1

10

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

OK3aMCH|

Texymui
KOHTPOJIb

[IpakTyeckas
pabota 6

10

10 6amoB - pabora umeet 110 10 %
omu6OoK. Pabora 3aurena. 8-9 Gamios -
pabora BeinonHena ¢ 10 1o 20 %
omun6OoK. Pabora 3aurena. 6-7 6anios -
pabora BeinonHena ¢ 20 1o 30 %
omunOoK. PaboTa 3aureHa. 5 6amioB u
MeHee - paboTa BbInonHeHa ¢ 6osee 30
% ommbok. Pabora He 3auTeHa.

OK3aMCH|

Texymmii
KOHTPOJIb

Pedepatsl o
TeMaM, CBSI3aHHBIM
C IIPOM3BOICTBOM
I[BETHBIX METAJIJIOB

0,2

20

27-30 6amnos - pabota umeet 10 10 %
omuOok. Pabora 3autena. 22-26 6aioB
- pabora BeinosnHeHa ¢ 10 1o 20 %
omuOok. Pabora 3aurena. 15-21 6anos
- pabora BeimonHeHa ¢ 20 10 30 %
omnOok. Pabora 3aurena. 14 6amios u
MeHee - paboTa BhInosiHeHa ¢ Oosnee 30
% omunbok. Pabora He 3auTeHa.

OK3aMCH

ITpome-
JKyTOYHAsS
aTTecTanus

DK3aMeH

20

18-20 6amnoB - pabora umeer 10 10 %
omn6ok. Pabora 3aurena. 15-17 6amnos
- pabota BeinosHeHa ¢ 10 10 20 %
omn6ok. Pabora 3autena. 12-14 6amnos
- pabota BeinonHeHa ¢ 20 10 30 %
omn6ok. Pabora 3aurena. 13 6amioB u
MeHee - paboTa BelnosHeHa ¢ 6omnee 30
% ommbok. Pabora He 3auTeHa.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS




Bun

MIPOMEKYTOYHOMN [Ipouenypa npoBenenus Kpurepuu
OLCHUBAHUA
aTTecTaluu
BricTaBnsieTcss Ha OYHOM SK3aMEHE NP YCIOBUHU YCIEIIHOTO
BBITTOJTHCHUS BCEX KOHTPOJBHBIX MGpOHpI/ISITI/II\/'I, B cooTBeTCcTBHM C

OK3aMCH

3aJJaHUN M ayTUTOPHBIX KOHTPOJIbHBIX MEPOIPHUSATHIA).

MPEIyCMOTPEHHBIX paboueil mporpaMMoi yueOHOW AMCUUIUIUHBI [r1l. 2.5, 2.6
(mocelneHue JTEKIMOHHBIX 3aHATHH, BHIIOJTHEHHE MpakTHieckux ([lonokenus

6.3. OneHo4YHbIE MATEPUAJIBI

KomrmereHmn

Pesynbrarsl 00yueHus

OIIK-2

3Haetr: TeopeTnueckre OCHOBBI U (PUBUKO-XMMHUECKHE 3aKOHOMEPHOCTH
TEXHOJIOTMYECKHX IPOLECCOB MOIYYEHHsI IBETHBIX METAJJIOB

OIIK-2

YMmeeT: AHaIM3UPOBATh TEXHUKO-9KOHOMHUYECKHE IT0KA3aTENN
TEXHOJIOTMYECKHX OTepalii, IpUHUMAaTh 000CHOBAaHHBIE PEIIECHHUS O
YIpaBJICHUIO POLIeCCaMU JUIsl MOBBIIEHUS () (HEKTUBHOCTH POU3BOACTBA; [
BBITIOJTHSTH TEXHOJIOIMUECKHE pacueThl, BHIOOP OCHOBHOTO 000pYyAOBaHuUs, B
T.4. ¢ IpuMeHeHneM OBM

OIIK-2

MmeeT mpakTUYeCKH ONBIT: BriajeHns MeTogamMu aHaim3a
TEXHOJIOTHYECKHX TIPOIECCOB M UX BIUSHUS Ha KAYECTBO MMOTYIaeMbIX
W3/ICITNIA; METOIaMH pacueTa ImoKa3aresei MpoIeCCOB TOTYYCHUS H
00pabOTKH IIBETHBIX METAJJIOB

OIIK-6

3HaeT: TexHOIOrM4YecKue napaMeTpsl U MOKa3aTeian OCHOBHBIX ONEpaltH,
[IPOLIECCOB, IEPEAEIIOB; MEPCIEKTUBHBIE HAIIPABIICHUS PA3BUTHS U
COBEPILIEHCTBOBAHMSI TEXHOJIOTHI U 000PYI0BaHUS

OIIK-6

Ymeet: [IpoBOUTH HEOOXOIMMBIE pacueThl MPOLIECCOB IIBETHOM
METaJTypriuy, TEXHOJIOTMYECKUX U KOHCTPYKTUBHBIX ITapaMeTPOB C
MCII0JIb30BaHUEM COBPEMEHHBIX HHCTPYMEHTANIBHBIX CPENICTB BBIOIHSITD
TEXHOJIOTMYECKHE pacueThl, 000CHOBBIBATh BHIOOP OCHOBHOTO 000PYI0BAHUS

OIIK-6

HmeeT npaktuyeckuii onbIT: HaBpikamu 1noucka, o0paboTKU 1 aHAINU3a
TUTEpaTypPHBIX HCTOUHUKOB M MH(GOpPMALIUU /IS €€ IPUMEHEHHUS B
MPaKTUIECKUX CUTYallMsIX; HAaBBIKAMHU TIOMCKA U aHaJIn3a HHPOpMaIu 00
OCHOBHBIX TEXHOJIOTHSIX IPOU3BO/ICTBA IBETHBIX METAJJIOB U KOHCTPYKIIMAX

COBPCMCHHBLIX arperaroB

cDOH,Z[I)I OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHUue TUCHUIIMHBI

ITeyaTHas yuyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa.:

1. Coxkomnora, M. JI. Meramnsl B qu3aitae [Tekct] / M. JI. Cokonosa. - 2-¢
3., gom. - M. : MUCUC, 2003. - 175 c.

0) OononHumenvbHas Iumepamypa:
1. Kopogckuii, I11. {. Jleraromue metamisl [ Texcr] / L. A. KopoBckui. -
2-e u3n., Aom. u nepepad. - M. : Mammnoctpoenue, 1977. - 191 c. : un.
2. Ilpomeccsl u amnmaparsl IBETHON MeTamypruu [ Tekcr] : yueO. ais
By30B 1o Hampasienuto "Meramnyprus" / C. C. Haboiuenko u np. ; nox pea. C. C.




HabGoituenko ; Ypain. roc. TexXH. yH-T. - 2-€ u31., oM. - EkarepunOypr : Ypanabckuit
roCydapCTBEHHBIN TEXHUUECKUN yHUBEpcUTeT, 2005. - 699 c. : ui.

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. -Crannaptundopm(b6eccpoyuHo)
2. -baza ganneix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne T CIUTITHHbI

Bun 3aparuit

Ne

ayJl.

OcHoBHOE 000py/IOBaHKE, CTEH I, MAKETHI, KOMITBIOTEPHAS TEXHUKA,
MPEyCTAaHOBICHHOE POTPAaMMHOE 00eCTIeUeHHE, UCTIONb3yeMOe s
Pa3IUYHBIX BUJIOB 3aHITHI

Jlocka, mapThl, CTaHZAPTHOE 000PYIOBaHUE XUMUYECKOH JTaboparopun, HaOOp
XUMHYECKUX PEaKTUBOB, (POTOINEKTpOoKaTopuMeTp, pH-MeTp, BBITSKHOM

- 105 |mkad, aHaTUTHYECKHIE BECHI, TEXHUYECKHE BEChI; CTCH/IBI: TaOIHIIa
(2) [Mengeneesa, paCTBOPUMOCTh HEOPTAHUYECKUX COSAMHEHU,
DIIEKTPOXUMHUYECKHUE MMOTEHITUAIIBI, TJIAKAThI, Y4eOHO-METOINnYEeCKast
nmuTeparypa
402 .
ITepecnaua 2) KommbroTepHbIil Ki1acc
CamocrostensHas 214
bubnnoreka
pabora ctyneHra |(4)

IIpaxTuyeckue
3aHATHUSA U CEMUHAPBI

105
)

CranmapTHOE 000pyI0BaHUE XMMHUYECKOU JTaOopaTopru, HAOOP XMMHUIECKUX
pEeaKTHBOB, (POTOANIEKTpOKATOpUMETp, pH-MeTp, BHITSKHON KA,
QHATMTHYECKNE BEChI, TEXHUYECKUE BECHI; CTEHIbI: Ta0muIia MeHeneena,
PAcTBOPUMOCTb HEOPTaHMUECKUX COCTMHEHUH, SIEKTPOXUMUYECKHUE
MOTEHIIMAJIBI; TUIAKAThI, y9eOHO-METOAMYECKas INTeparypa

KonTpons 402
CaMOCTOSITEIbHON 2) KoMIbtoTepHBIH Kiacce
paboThl
CranmapTHOE 000pYy/IOBaHHE XUMUYECKOH JTa00opaTopuu, HAOOP XUMHUIECKIX
105 [PEKTHEOE, doroanekTpokanopumMerp, pH-mMeTp, BBITSKHOU KA,
DKk3aMeH 2) QHAJTMTHYECKNE BEChI, TEXHUYECKUE BECHI; CTEHBI: Tabmuia MeHeneena,
PacTBOPUMOCTh HEOPTaHHUUECKUX COCTUHEHUH, AIMEKTPOXUMUIECKUE
MOTEHIIMAJIBI; TUIAKAThI, y9eOHO-METOAMYECKas JINTeparypa
CamocrositenpHas (402 .
KoMIbtoTepHBIH Kiacce
pabora ctynenTta |(2)




