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Pabouas mporpamma cocraBieHa Ha ocHoBe ®PI'T (mpukaz Munobpuayku Poccum ot
20.10.2021 r. Ne 951)

PaGouass mporpamma paccMoTpeHa U ojoOpeHa Ha 3acenaHuu kadenpsl [eonoruw,
MapKIIEHIepCKOro eja U 000ralieHus MOJIE3HbIX HCKOIIAEMBIX

12.02.2024, mpotokon Ne 5 o

3aB. kadeapoii ——— N.A. Tpuiun
Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT
19.02.2024 r. mporoxon Ne 3

[Ipencenarens % H.A. IlerTanes
Pabouas nmporpamma cocraBiieHa: — :
3aB. kadenpoit [ MAuOI1U, kana. TeXH. HAyK o N.A. I'puvn

Penensenrt:
npodeccop kadenpsl oborameHus moyie3Hblx uckomaeMbix @I'BOY BO «Ypanbckuit
rOCyIapCTBEHHBIN TOPHBII YHUBEPCUTETY , I-P TEXH. HAYK

Z \;/ A.E. [leneBun



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 . Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapsl [ 'eonoruu, MapKIienaepcKkoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapbl [ 'eo0ruu, MapKIenaepcekoro aeia u 00orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHust aucuUIUIMHBL  «CrenuanbHble W KOMOMHHpPOBAHHBIE METOIBI
oborareHus» SBISIOTCSA: TMOTYYCHHE CTYIEHTAMHU 3HAHWUU B 00JacTH cemapanuy IOJIC3HBIX
HCKOMAaeMbIX C HCIOJIb30BAHUEM MPOIIECCOB IMAPOMETAUTYPTrUH U HA OCHOBAaHUM (U3UYECKUX U
(U3UKO-XMMHYECKHUX CBONCTB MUHEPAJIOB.

2 KomnereHuuu ody4yarouerocsi, popMupyembie B pe3yjabTaTe 0CBOEHUSA

AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynpraTe ocBOeHMsI TUCHUILIMHBI (MOayis) «CrenuanbHble METOIbl 00OTaIleHUS
MHUHEPAJILHOTO CHIPbs» 00yUYaIOIIUNACS JOIKEH 001a1aTh CICAYIOIIMMU KOMIIETCHIUSAMU:

KHC-2 Cnocoben paspabaThiBaTh TEXHOJIOTMM U ammapatbl  (DU3UKO-MEXaHUYECKOM,
(U3UKO-XMMHUYECKOH, XUMUYECKOU, OMOXUMUYECKON, XMMUKO-METAJLTypruuecKoi nepepaboTku
U O0OTaIIeHUs MOJIE3HBIX HCKOMAEMBIX; UMEET HABBIKUM TEXHOJIOIO-MHUHEPATOTHUECKON OLIEHKH
UCCIIETYEMBIX 00BbEKTOB

KHC-5 3Haer ¢u3nyeckue U XHMHUYSCKHAE TPOIECCH pa3/IeICHHs], KOHIICHTPAIMH MHHEPAIOB
OPUPOJHOTO U TEXHOTEHHOTO MPOUCXOXKACHUS, (PHU3NYECKHE W XUMHUYECKHE MPOIECCH
M3BJICUCHHUSI TTOJIE3HBIX KOMIOHEHTOB U3 IPUPOJIHBIX U TEXHOTEHHBIX BOJI




3. CTpyKTypa, 00BH€EM U coepKaHue JUCIUTLTHHBI (MOTYJIs)
OOmast Tpy10eMKOCTh JUCIUILTUHBI COCTABJISCT 2 3a4ETHBIX CIUHHII /2 aKall. 4acoB, B TOM
qHCIIC:
— KOHTaKTHas paboTa — 34 akaJl. 4acoB:
— ayauTopHas — 34 akaj. 4acos;
— BHeayauTopHas — 0 akaj. yacos;
— caMOCTOsITeNbHAs paboTa — 38 akaj. 4acoB;

dDopMa arrecTaiuu - 3a4cT

AynutopHas s s
o | womraxrHas pabota E 5
=
5 B aKaJl. yacax 3] dopma TeKyIero KOHTPOJIs
Paznen/ Tema 3 (B axaj. uacax) E 2 P YL p
g 3 o yCIIeBaeMOCTH H
JIACIMTUTHHBI & £ = -
S 25 MPOMEKYTOYHON aTTeCTalUK
Jlex. MPAKT. 3aH. z2 '8
O =
1. CienranbHpIe METOIBI OOOTAIEHUS
1.1 OGorareHue 1Mo TpeHuto u Gopme. 2 2 1 Texymmii KOHTPOJIb YCIIEBAEMOCTH
1.2 OGorarieHue 1o ynpyrocTH. 1 Texymmii KOHTPOJIb YCIIEBAEMOCTH
1.3 Ob6orarieHue Ha JKHPOBBIX N
4 1 1 Texymuii KOHTPOJIb YCHIEBAEMOCTH
TIOBEPXHOCTSX.
14 UzbuparenbHOE npoOienue, N
1 4 Tekymuii KOHTPOJIb YCIIEBAEMOCTH
M3MeTbYCHUE U JeKPUITUTALHS
15 Pamnomerpuueckue METO/IBI .
1 6 Texymuii KOHTPOJIb YCIIEBAEMOCTH
oOorareHus
Wroro no pazneny 6 12 2
2. 'mppoMeTamyprudeckue mpoueccsl
2.1 TloaroToBKa pyabl, 00XKHT 2 4 Tekymuit KOHTPOJIb YCIIEBAEMOCTH
2.2 TlepeBosi KOMIIOHEHTOB B PacTBOP 4 4 1 Texymuit KOHTPOJIb YCIIEBAEMOCTH
2.3 H3BrneveHne KOMIIOHEHTOB, OYMCTKA N
5 0,3 Tekymuii KOHTPOJIb YCIEBAEMOCTH
pacTBOpOB
Hroro no pazaeny 11 5 36
Wroro 3a cemectp 17 17 2,3 3a4uéT
Hroro no aucnuminuze 17 17 38 3a4eT




4 OueHoOYHBIE CpeaCTBA AJisl HIPOBeIeHNs TeKyllell U IPOMeKyTOYHOM
aTTecTaluu
[IpencraBiensl B npuioxxeHuu 1.

5 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE 00eceyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Bactoukos, H0.®. BuorexHosmorusi ropabix padot : yueonuk / F0.®. BacroukoB. —
Mocksa : I'opnas kaura, 2011. — 351 ¢. — ISBN 978-5-98672-269-6. — TekcT : a5eKTpoHHbIi //
Jlanb : anekTpoHHO-OMONMoTeuHast cucrema. — URL: https://e.lanbook.com/book/66463 . —
Pexum nocrtyma: ais aBTOpHU3. MOJIb30BaTENCH.

2. Camoiinuk B. I'.. CnennanbHble 1 KOMOMHUPOBAHHBIE METO/Ibl O0OTAIICHHS MTOJIE3HBIX
HCKommaeMbIx: ydeOHoe mocobume. 2015. . [DOmektpoHHbI pecypc]. . — Pexum mgoctyma:
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html

3. ®enoros, K.B. [IpoektupoBanue oboraTuTebHBIX (adpuK [DIEeKTpOHHBINA pecypc] :
yueOnuk / K.B. ®enoros, H.W. Hukonbckas. — DnekTpoH. naH. — Mocksa : ['opHasi kHura,
2014. — 536 c. — Pexwum nocryna: https://e.lanbook.com/book/72717 . — Pexxum nocrymna: ajis
aBTOPU3. I10JIb30BATEIIECH.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. CripaBo4HHK IO 0OOTAIIEHUIO pyA. 2-€¢ u3Aanue, 1.2, (mox pen. bornanosa O.C.). M.:
Henpa, 1983

2. llomekur C.M., ApgamoB D.B., Ilammn B.B. Texuomorus O0aKTepuaibHOTO
BBIIIIC/IAYMBA-HUS IIBETHBIX U PEIKUX METAILIOB. - M.: Henpa, 1983.-192 c.

3. AGpamoB, A.A. TexHomorus nepepaboTKH U 00OTAIICHUS PYJ IIBETHBIX METALIOB. B 2
kH. T.3. Pynonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn pyasi [ D1eKTpoHHBIN pecypc] :
y4ueOHoe mocooue / A.A. AdGpamoB. — DnekTpoH. 1aH. — Mocksa : ['opHas kaura, 2005. — 575
c. — Pexxum mocryma: https://e.lanbook.com/book/3267 . — Pexum nocryma: IUisi aBTOPH3.
IIOJIB30BAaTENEH.

4. Boasaman I''M., 3enukman A.H. Teopus ruipoMeTaurypruueckux MpoueccoB

[DnexTponnsiit pecype] / H.®. IManteneeBa, A.M. JlymoB. — DnektpoH. gan. — M. :
Nurepmer Umxunaupunr, 2003. — Pexxum nocryma: http://e.lanbook.com/book /

5. Ilepuoanueckue uzmanus: “OOoramieHue pya’, pedepartuBHbii xkypHan “TopHoe
neno”, “I'opHblii )xypHan”, “I'opHbIi )kypHai. HI3BecTHs BBICIINX y4eOHBIX 3aBeICHHUN .

B) [Iporpammuoe o6ecnneuenue u UntepHer-pecypceni:

https://e.lanbook.com/book/66463 . Bacroukos, }0.®. buotexHomorus ropHbx pador :
yueOnuk / 10.®. BacioukoB. — MockBa : ['opnas kumra, 2011. — 351 c¢. — ISBN
978-5-98672-269-6. — Texcr : anekrpoHHbIi // JIaHb | 371€KTpOHHO-OMONIMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/66463 . — Pesxum gocTyma: 1uist aBTOPHU3. ITOJIb30BATENCH.

http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-
metodyi.html Camoiimuk B. I'.. Crnenuanbhbie ¥ KOMOMHHPOBAaHHBIE METOIBI OOOTAIIECHUS
MOJIE3HBIX UCKOMaeMbIX: yuebHoe nocodue. 2015. . [DnexTponnslii pecypc]. . — Pexum nocryna:
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html

https://e.lanbook.com/book/72717 ®denotos, K.B. IIpoekTrpoBanue 00OraTHTEIbHBIX
¢dabpuk [Inekrponnsiii pecypc] : yueonuk / K.B. ®enoros, H.. Hukonbckas. — DneKTpoH.
maH. — MockBa : Topmas kmuwra, 2014. — 536 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/72717 . — Pexum nocTyna: st aBTOPH3. TIOJIb30BATEINEH.
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https://e.lanbook.com/book/3267 AoGpamoB, A.A. TexHomorusi TnepepadOTKH U
oboramienus pya 1BeTHbIX MeTawioB. B 2 ku. T.3. Pymonoaroroska u Cu, Cu-Py, Cu-Fe, Mo,
Cu-Mo,Cu-Zn pynasl [DnekTpoHHbIid pecypce] : yueOHoe mocooue / A.A. AGpaMoB. — DJIEKTPOH.
nmaH. — MockBa : Topnas xnmra, 2005, — 575 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/3267 . — Pexxum mocTyma: Juist aBTOPHU3. MOIb30BATEICH.

http://e.lanbook.com/book  /  Bosbaman M., 3emukman A.H. Teopus
THIPOMETAUTYPTrUYECKHIX MPOIIECCOB

[DnexTponnsiit pecype] / H.®. IManteneeBa, A.M. JIlymoB. — DnektpoH. gan. — M. :
Wurepmer Umxuaupunr, 2003. — Pexxum mocryma: http://e.lanbook.com/book /

IIporpammHoe o0ecnieuenmne

Haumenosanue N
0o Ne noroBopa Cpok IeHCTBHS JTUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 Gecopoaro
Professional
7Zip CBOOOJIHO PpacHpOCTPaAHICMOE OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HazBanue kypca CchbllIKa

Jaexrponnbie pecypert budmorekn MITY MM.\pq.//host megaprolib.net/MP0109/Web
I.1. HocoBa

Poccuiickass  T'ocynmapcTtBeHHas — OuOmmoTeka.

https://www.rsl.ru/ru/4readers/cataloques/

Karanoru
denepanbHOe  TOCYJapCTBEHHOE  OIOKETHOE
YUPEIKIACHUE «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/

NPOMBIIIICHHOW COOCTBEHHOCTH))

IMouckoBas cucrtema Axamemuss Google (Google
Scholar)

DnekTpoHHas 0a3a mepuoauyecKknx mi3manuii East
View Information Services, OO0 «MBUC»

URL: https://scholar.google.ru/

https://dlib.eastview.com/
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[Ipunoxxenue
OueHoYHbIE CPeICTBA A/ NPOBEICHUs POMEKYTOUYHOM aTTeCTANNU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUSs
NMPOMEKYTOYHOI aTTeCTAIMU:
KHC-2 Cnoco6en pa3pabarbiBaTh TEXHOJIOTHH U aapaThl (PU3NKO-MEXaHUYECKOH,
(HUBUKO-XMMHUYECKOM, XUMUYECKOH, OMOXUMUYECKON, XMMHUKO-METAITYPTrHUeCKON
nepepaboTKu U 000TANICHHUS TOJIE3HBIX HCKOMTAEMBbIX; UMEET HaBBIKH
TEXHOJIOTO-MUHEPAJIOTHYECKON OIIEHKHU HCCIEAYEMbIX 00BEKTOB
Bonpocs! 1151 npoBeeHus TEKYIEero KOHTPOJIsI.
Tema 1.1. Obocawenue no mpenuro u ghopme

1. Teopernueckue OCHOBBI METO/IA.

2 O6opynoBanue ajist 0060TaIIeHus 0 TPEHUIo U popme.
3. dakTopsl, BAUSIOMUE HAa 3PPEKTUBHOCTH METOAA.

4 [IpakTuka oboramenus Mo GopMe ¥ TPEHHUIO.

Tema 1.2. Obocawenue no ynpyzocmu
1. TeopeTnueckue OCHOBBI METOJA.

2. O6opynoBanue i 000raieHus Mo ynpyrocTy.
3 dakTopsl, BAUSIOMUE HAa 3PPEKTUBHOCTH METOAA.
4, [IpakTrka oboraiieHus 1Mo yupyrocru.

Tema 1.3. Obocawenue Ha HCUPOBLIX NOBEPXHOCMAX
1. TeopeTnueckue OCHOBBI METOA.

2. Ob6opynoBanue A 00OTraleHHUs Ha )KUPOBBIX MTOBEPXHOCTSIX.
3. ®daxTopsl, BIUAIOUME Ha 3((HEKTUBHOCTH METO/IA.
4. ITpakTrKa oOorameHus aaMa30coIepHKallero Chlpbs.

KHC-5 3naet ¢pusznueckne 1 XMMHUYECKHE MPOLIECCHI pa3ieeHus], KOHIEHTPAlMd MUHEPAJIOB
MIPUPOJTHOTO U TEXHOTEHHOT'O MPOUCXOXKACHUS, (PU3HMUECKUE U XUMUYECKHE TTPOLIECCHI
W3BJICUYEHUS MTOJIE3HBIX KOMITOHEHTOB U3 MMPUPOJTHBIX M TEXHOTCHHBIX BOJ

Bonpocs! 1J1s1 npoBeeHUsI TEKYLEr0 KOHTPOJIS.

Tema 1.4. U3bupamenvroe OpobieHue, usmenbienue u 0eKpunumayus

1. Teopernueckue OCHOBBI METO/IA.

2 O6opynoBanue ajisi U30UpPaTETHLHOTO APOOJICHUS U U3METHUYCHHUS.
3. Jlekpunuranus, criocoObl OCYIIECTBICHUS.

4 [IpakTrka oOorameHus ¢ UCTIOIb30BAHUEM JTAHHBIX METO/IOB.

Tema 1.5. Paouomempuueckue memoowvl oboeaujeHus

1 CopTupoBKa, BUJIbl COPTUPOBKH.

2 OMUCCUOHHBIE METOIBI.

3 AOGCOpOIIMOHHBIE METO/IBI.

4. KonTpactHocts 1 apyrue ¢paktopsl, Buusomye Ha 3QGpeKTHBHOCTh METOJIOB.
5. OGopynoBaHue JUIsi COPTUPOBKH.

6. [IpakTrika IpUMEHEHUS PaIMOMETPUIECKON COPTUPOBKH.




