MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

e ———.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

CIIELITUA/IBHBIE METO/IbI OBOI'AIIEHUA MUHEPA/IBHOI' O CBIPBA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.06.01 TEOJIOT'MA, PABBEAKA 1 PABPABOTKA TTOJIE3HBIX MCKOITAEMBIX

Hampasnennocts (mpoduib/criennain3anus) IporpaMMel
Oo0orarteHne moJIe3HbIX UCKOTAEMBIX

YpoBeHb BhICLIET0 00pa30BaHUs - TOATOTOBKA KaJpOB BbICIIEH KBaTU(UKALUN

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTMIAeMBIX
Kypce 4
Cemectp 8
Maruauroropck

2019 rox



PaGouas mporpamma cocrapiena Ha ocHoBe @I'OC BO mo HampaBiIeHHIO TOJITOTOBKU
21.06.01 T'EOJIOTUS, PA3BEJIKA M PA3PABOTKA IIOJIE3HBIX WCKOITAEMbIX
(YpoBeHb MOATOTOBKM KaJpOB BhICIHIEH KBanupukanuu). (mpuka3 MunobpHayku Poccum ot
30.07.2014 r. N 886)

PaGouass mporpamma paccMoTpeHa U ofoOpeHa Ha 3acemanuu Kadenpsl ['eonoruw,
MapKIIEHIepCKOro eja i 000ralieHus MOoJIe3HbIX HCKOIIAEMBbIX

21.01.2020, mpotoxkoma Ne 5 ,,/
3aB. Kadeapoit __ ~ %’_g_" U.A. T'punna

Pabouas nmporpamma ogo6pena metonuueckor komuccued UI'IuT
25.02.2020 r. mpotokoin Ne 7

[Ipencenarens N = C.E. T'aBpuiien

Pabouas mporpamma cocraBieHa: —
3aB. kadenpoit ['MAuOI1IU, kana. TexH. HAyK N.A. T'puinn

Penensenrt:

IIpodeccop xadenpsr oboramenus none3nbix uckomaeMmbix @I'BOY BO «Ypanbsckuit
roCyJapCTBEHHBIN T'OPHBIA YHUBEPCUTET
JOKT. TEXH. HayK., JOLEHT

A E.IleneBun




MHHHCTEPCTBO HAYKH H BBICILEIO OBPA3OBAHUSA
POCCHIICKOI ®EJIEPALIMH

Pegepaininoe IOCYIIPCTsennoe SIoTKeTIIoe 00PIIOSITEALNOC YIPCKICHIS
BLCICro obpavomsIH
«Marusroropexuii rocysaporsennsii rexmeckud yinsepesrer e, ILHL

MmN

. ;Q

./ VTBEPAJIAIO
7 Mupesrop HIJIAT

A
AN -'.".:(,-._
Ad”

&S BT y,/ 25.022020 .

PABOYAS ITPOFPAMMA JIHCIIHILTHHEBL (MOJIY.1H)

CHEHHAITBHBIE METO4bI OBOT'ALLIEHHA MHHEPAIBHOI'O ChIPBA

Hanpansemee nogrotosss (Cueisasnmocts )
21.06.01 TEOQJOIMA, PASBEJIKA H PASPABOTKA ITOJIE3HBIX HCKOITAEMBIX

Hanpasnesmsocts (npoduaias) cocunanisanan ) mporpasss
OBorangenme DOACIMMX HOKONIEMEIX

Yposetin sacuiero ofpasosasies - 0 rOTORK KLIPos saicucil ksansduixatg

Qopua obyecieits

Hucneryr paxymurer  Hiscruryt ropioro aena i tpascnopra

Kageapa [leosonnt, Mapxmefacpekoro 2eua 1 oOor AN HOICHLIX
HCROHDEMLIX
Kype 4
Cemecrp L
Marmrnoropex

2019 ron



Pabouas nporpamma cocrasiena na ociose ®I'OC BO no nanpapnenuio nojroToBKu

21.06.01 TEOJIOI'HA, PA3BEJIKA U PA3PABOTKA TIOJIE3HBIX HCKOITAEMBIX
(ypoBenbs NOAroTOBKH KaJpoB Bhiciied ksamupuxauun). (npukas MunoOpuaykn Poccun or
30.07.2014 r. Ne 886)

Pabouas nporpamma paccMoTpena B ojgobpena Ha 3acegannn Kadeapu: [eonormm,

MapKILeiiIepcKoro aena H oborameHHs nojxe3HbX HCKONaeMbIX e

—

21.01.2020, nporokon Ne 5 P
3as. kadeapoii @f & W.A. T'puumn

PaGouas nporpamma onoGpena Meroanueckoi komuccneit HTAuT

25.02.2020 r. nporokon Ne 7 ) /S

[Mpeaceaarens [N C.E. lNaBpumes
Pabouas nporpaMma cocrasnena: oo
3as. kadeapoit 'M/InOITH, kana. Texu. nayx - ’_,\/-a, H.A. I'pumun

Peuensent:

IMpodeccop xadeapr oboramenns nonesnsix Hekonaemuix GI'BOY BO «VYpanncknii

rOCY/apCTBeHHbIH FOPHBIH YHHBEPCHTET
JOKT. TeXH. HayK., J0LeHT
A E.Ilenesun



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2020 - 2021
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIeiaepcKoro jieia u 00orameHus

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I/I.A.?panH

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rofy Ha 3aceqaHuu kadeapsl ['eonoruu, MapKieiiiepckoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)HmHH

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2022 - 2023
y4eOHOM roy Ha 3aceqanuu Kadeapsl [ 'eonoruu, MapKIei1epcKoro ieia u 00orameHus

[Iporokom ot 20 . Ne
3aB. kadenpoii N.A. I'puun

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor _ 20 r. Ne
3aB. kadenpoit N.A. I'pumun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHust aucuUIUIMHBL  «CrenuanbHble W KOMOMHHpPOBAHHBIE METOIBI
oborareHus» SBISIOTCSA: TMOTYYCHHE CTYIEHTAMHU 3HAHWUU B 00JacTH cemapanuy IOJIC3HBIX
MCKOMAaeMbIX C HCIOJIb30BAHUEM MPOIIECCOB MMAPOMETAUTYPTrUU U HA OCHOBAaHUM (DU3UYECKUX U
(U3UKO-XMMHYECKHUX CBONCTB MUHEPAJIOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucrunnuaa CrernuanbHble METOJbI OOOTAIleHHUS MHUHEPAIBHOTO CHIPhS BXOIUT B
BapHATHBHYIO YaCTh Y4eOHOTO IJIaHa 00pa30BaTEILHON IPOTPAMMBIL.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3Y/IbTAaTE H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

Coenycuuniniaa

TexHonmoruyeckas MUHEpaJIOTus

dusznyeckue M XHUMHYECKHE TIPOILECCHl HM3BJICUCHUS II0JIE3HBIX KOMIIOHEHTOB W3
MIPUPOHBIX U TEXHOTEHHBIX BOJT

KoMOuHMpOBaHHBIC TEXHOJIOTHH ITEPEPAOOTKH MUHEPATLHOTO CHIPhS

DUBHKO-XUMHUUYECKHE MTPOIIECCHI MEpepaOdOTKH MPUPOTHOTO M TEXHOTEHHOTO ChIPhS

3Hanus (YMEHUS, BIAJICHUs), TIOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

Hayuno-uccienoBarenbckas aesTeIbHOCTh U nmoaroroBka HKP

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs QUCHUIUIMHBI (Moayinsi) «CrernuanbHble METOJbl 00OTaleHHs
MHUHEPATIBHOTO CHIPBS» 00yUaIOLIUICS JOJIKEeH 001a/1aTh CISAYIOUMMI KOMIIETECHIUSIMHU:

CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

VK-1 cnocoOHOCTBIO K KPUTHYCCKOMY aHAJIN3y U OLICHKE COBPEMCHHBIX HAYYHBIX I[OCTI/I)I(CHI/II\/’I,
TCHCPUPOBAHUIO HOBBIX I/II[GI\/'I IIpU pCHICHUHN UCCIICAOBATCIbCKHUX U MMPAKTHYCCKUX 3a1a4, B TOM
YHUCJIC B MCIKIUCHUTIIIMHAPHBIX obnacTax

3HaThL — OCHOBHble onpedeneHu;v U NoOHAMUA Kypca,

— npurRyunsl pa60mbz OCHOBHOZCO U 6CNOMO2AMENTbHO20 060py006aHu}1 ons
pa3dejzeHw1 MUHEpalos no qbu3ultec1<uM U XUMU4eCKuUmM npusnaxkam,

— meopemuyecKkue npuHyunsvl paade/zeHuﬂ MUHepailos no d)us'uquKuM
ceolicmeam, meopuro pacmeoperust MUHepalos,

YMeThb —  [IPUMEHAMb MosyYeHHblEe 3HAHUA 8 MpPogheccuoHdnbHol deamesnbHocmu;
UCrnonb308ameo UX Ha MeXOUCYUNAUHAPHOM YypPOBHE;

— KOppeKmHo  8vlpajdcamv U  APSYMEHMUPOBAHHO  0DOCHOBbIBAMD
NOJI0JHCEHUS NPeOMEemHOU 001ACU 3HAHUSL,

—  oueHUBAMb MEXHO2EHHYIO HA2py3KYy om M[pUMEHeHUA CrneyuanbHbix
memodos obo2aujeHuUs;

Branets —  OCHOBHbIMU MemooaMu peuweHuUs 3a0ay 8 0baacmu crneyuasbHbIX Memooos
0602aujeHus oae3HbIX UCKONaembiX;

—  1pogheccuoHanbHbIM A36IKOM rpedmemHol 0baacmu 3HAHUSA;

—  mMemooamu KOHmMpOJist npoueccoe nepepa6oml<u MUHREPATIbHO2O0 U
MEXHOCEHHO2O CbIPbA.




[TK-2 YMmeTs pa3pabaTsiBaTh TEXHOJIOTHHU U anmaparsl (PU3UKO-MEXaHUIECKOH, (PU3UKO-
XUMHUYECKON, XUMHUECKOW, ONOXUMHUECKON, XUMUKO-METAJUTYpPrHUECKOM NepepadoTKu U
o0oraleHus Mojae3HbIX HCKOMAaeMbIX, IMETh HaBBIKU TEXHOJIOTO-MUHEPATOTHYECKON OLICHKH
UCCIIETyeMbIX 00BEKTOB

3HaTh

— 0CHOBHOe 0bopydosaHue;
—  MemoOuKy pacyema OCHOBHO20 U 8CrTIOMo2amesibHo20 060py0o8aHuUsA 05
cneyuanbHsix Memodos obozaujeHus U 0cobeHHocmu e20 KOMMOHOBKU;

VYmMmern

—  KOMIMOHOB8AMb OCHOBHOE U 8CrioMmozamesnbHoe 0bopydosaHue 014
cneyuanbHoix Memooos 0bo2auieHus;
— 8blbupame u paccyumsieame Heobxooumoe obopydosaHue;

Bnanets

— MemoduKoli pacyema u peaynuposKu 060py0o8aHus;

—  Memooamu KOHMPOJIA Mpoueccos paszoeseHus MUHepanos rno ¢usuveckum u

Xumu4eckum ceolicmeam;




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0wast Tpya0eMKOCTh JUCLUIUIMHBI COCTaBISIET 2 3a4eTHBIX €AMHUI] /2 akaj. 4acoB, B TOM

qHCIe:

— KOHTaKTHas paboTa — 18 akas. yacos:

— aynutopHas — 18 akaj. 4acos;

— BHeayautopHas — 0 aka. yacoB

— caMOCTOsITeNIbHAS paboTa — 54 akaj. 4acos;

dDopMa arrecTaiuu - 3a4cT

AynutopHast
KOHTaKTHast pabora

Paszen/ Tema (B akaz. yacax)

JUCIHUITIIINHBI

Cemectp

11a0.
3aH.

Jlek.
3aH.

MIPAKT.

CamocrosrenbHas

paboTta cTymeHTa

Bung
CaMOCTOSITEILHON
padoThI

®dopma TeKyIero
KOHTPOJIS
yCIIEBAEMOCTH U
MPOMEKYTOUHON
aTTeCTalluu

Kon
KOMIIETEHIIMH

1. CrienManbHbIe
oborameHus

METO/IbI

11 OoorameHue
TpeHuto u Gopme.

o 3 | 541

ITogroroBska k
naboparopHo-
MPAKTHIECKOMY
3aHATHIO,
CaMOCTOSITENEHOE
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYpPhI

Texymuii KOHTpOJIb
yCIIEBAEMOCTH

1.2 Oo0oratenue
YIPYTOCTH.

o

CamocTosTenbHoe
M3yYeHHe yueOHOH
U Hay4yHOH
JUTEPATyPhI

Tekymuii KOHTPOJIb
yCIIeBa€MOCTHU

1.3 Ooorarenne
JKUPOBBIX TOBEPXHOCTSIX.

Ha

CamocrosTensHoe
u3yueHue y4eOHOH
Y HAy9HOH
JIUTEPATYPhI

Texymuit KOHTPOJIb
yCIIEBAEMOCTH

14 UzbuparenbHOE
nIpobreHue, H3MeIbueHHe 3
U JCKpUITUTALUSA

4/41

IToaroroBka k
nabopaTopHo-
MPAaKTUYECKOMY
3aHATHIO,
CaMOCTOSITENBEHOE
u3yyeHue y4eOHOH
U Hay4yHOMH
JIUTEPATypPHI

Tekymuit KOHTPOJIb
yCIIEBaeMOCTH

15 Pagnomerpuueckue

3 5/41
METOIBI 00OTAICHHUS

IToaroroBka k
1a60paTOPHO-
HPaKTHIECKOMY
3aHATUIO,
CaMOCTOSTENBHOE
u3ydyeHue yueOHoU
Y HAYIHOH
JUTEpaTyphI

Texymuii KOHTPOJIb
YCIIEBAEMOCTH




Hroro no pazaeny 14 (14/121 28
2. T'unpomeramyprudeckue
IIPOIIECCHI
IToxroroBka k
1a60paTOpHO-
MIPAKTUYECKOMY
2.1 TlomroroBka pymusl, 5 4 7 3aHATHIO, Texymmuii KOHTPOJIb
00xur CaMOCTOSITENIbHOE |  YCIIEBaeMOCTH
u3ydeHue yueOHon
Y HAYIHOH
JIUTEPATypPhI
IToxroroBka k
1a60paTOpHO-
MIPAKTUIECKOMY
2.2 TlepeBoJ KOMIIOHEHTOB 4 5 7 3aHATUIO, Tekymuii KOHTPOJIb
B PacTBOp CaMOCTOSITETIbHOE |  YCIIEBaeMOCTH
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYpPbI
ITogroroBka k
nabopaTopHo-
MIPaKTUIECKOM
2.3 Hspneucnue P 3aHSATUIO Y Texymuii KOHTPOJIL
KOMITIOHEHTOB, OYHUCTKA 5 5 6,6 i y P
CaMOCTOSITETIbHOE |  YCIIEBaeMOCTH
pacTBOpoB .
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYpPhI
HWroro no pazaeny 14 14 56,3
Hroro 3a cemectp 28 128/121 48,6 3a4ET
Hroro no nucrumianne 28 128/121 84,3 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[lepenaya HEOOXOOUMBIX TEOPETUYECKUMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
npeacTaBieHuid Mo Kypcy «CrenuanbHble W KOMOWHUpPOBAHHBIE METOZBI OOOTALICHUS»
MPOUCXOIUT C UCMOJIB30BAHUEM MYJIbTUMETUHHOTO 000pYI0BaHUSI.

Jlekuuu TPOXOAAT B TpPAAMUMOHHOW ¢opme, B (opMme JeKIUH-UHPOpMALUH,
JEKIUH-KOHPEPEHITUH, JIEKIMH-KOHCYIbTAMd W MPOOJEMHBIX JeKuuid. TeopeTudeckuit
MaTepHal, H3JIOKEHHBIH U OOBSICHEHHBIH CTyAEHTaM Ha JEKIUU-WH(POPMALUHU, MOIIC)KUT
CaMOCTOSITEIBHOMY  OCMBICJIGHHI0O W 3anoMuHaHuio. COBOKYIHOCTh  JIOKJIAJIOB IO
IpeBapUTEIbHO MOJATOTOBJICHHOW NpoOJeMaTuke, CHOCNAHHBIX Ha JICKIHMH-KOH(pEpEHINH,
o0OecrieunBaeT BCECTOPOHHEE OCBELICHHE MPOOJIEMbl 3a CUeT JOIMOJHEHHUS U YTOYHEHHS
npernojiaBaTeyeM, a TakKKe IOJBEACHHEM HTOrOB B KOHIE JIEKIUH C (OPMYITHPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTuueckuii MaTepual Ha MpOOJIEMHBIX JIEKIIUSX SBJISETCS PE3yIbTaTOM
YCBOEHHUS IOJYyYEHHOW HMH(QOpPMAIMM IOCPEACTBOM IIOCTAHOBKU IPOOJIEMHOTO BOIpoca U
noucka MmyTe ero pemeHus. Ha JeKIMSIX—KOHCYIbTAlMSIX H3JI0XKEHHE HOBOTO MaTrepuana
COIPOBOKAAETCS NOCTAHOBKOM BOIPOCOB U JJUCKYCCHUEN B [TOMCKAX OTBETOB HA 3TU BOIIPOCHI.

[Tpu nmpoBeneHnM 1a00paTOPHBIX 3aHATHI UCHIOIB3YIOTCS paboTa B KOMaH/Ie.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYAEHTOB B MPOLECCE MOATOTOBKH OTYETOB I10
nabopaTopHbIM paboTam, IpU MOATOTOBKE K UTOTOBOM aTTECTAIIHH.

6 YueOHO-MeTOAMYeCKOE 00ecredeHue CAMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B mpuioxenuu 1.

7 OneHoYHbIE cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecralnmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Bactoukos, 10.®. BuorexHonorus ropusix pador : yueonuk / F0.®. BacroukoB. —
Mocksa : 'opnas xkaura, 2011. — 351 ¢. — ISBN 978-5-98672-269-6. — TekcT : 21eKTpOHHBIN
Il JTans : snexTpoHHO-OMOIMOTeuHas cucrema. — URL: https://e.lanbook.com/book/66463 . —
Pexxum noctyna: i aBTOpU3. OJIb30BaTENEH.

2. Camoinuk B. I'.. CnenmanbHble 1 KOMOMHUPOBAaHHBIE METO/IbI OOOTAIIEHHSI TOJIE3HBIX
UcKomaeMbIX: ydeOHoe mocooOme. 2015. . [DnekTpoHHBIA pecypc]. . — Pexum gocryma:
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html

3. ®enoros, K.B. IlpoextupoBanue oboratutenbHbix ¢padbpuk [DneKTpoHHBIN pecypc] :
yueOnuk / K.B. ®enoros, H.1. Hukonbckas. — DnekrpoH. naH. — Mocksa : ['opHas kHura,
2014. — 536 ¢. — Pexwum mocryma: https://e.lanbook.com/book/72717 . — Pexwum goctymna: s
aBTOpU3. MOJIb30BATEIIEH.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. CipaBoYHUK 110 00OTaIEHUIO Pya. 2-¢ u3nanue, 1.2, (mox pea. bormanosa O.C.). M.:
Henpa, 1983

2. Tlompxkma C.M., AnamoB 03.B., Ilanmn B.B. TexHomorus OakTepraibHOTO
BBIIIIETIAUMBa-HUS [IBETHBIX U PEIKUX MeTauioB. - M.: Henpa, 1983.-192 c.

3. Abpamos, A.A. TexHONOTHS TTepepaOdOTKH U 00OTAIIECHUS PY/T IIBETHBIX METAIOB. B 2
kH. T.3. Pygonoaroroska u Cu, Cu-Py, Cu-Fe, Mo, Cu-Mo,Cu-Zn pyas! [DneKTpoHHBIH pecypc]
. yae6HOe mocoone / A.A. AGpamoB. — DieKTpoH. AaH. — MockBa : ['opras kaura, 2005. — 575
c. — Pexum nmocryna: https://e.lanbook.com/book/3267 . — Pexum poctyma: ajisi aBTOpH3.
MOJIb30BaTENEH.

4. Bonsaman .M., 3enukman A.H. Teopust ruipoMeTaiiypruaecKux mporeccoB



https://e.lanbook.com/book/66463
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html%203
http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-metodyi.html%203
https://e.lanbook.com/book/72717
https://e.lanbook.com/book/3267

[DnexTponnsiii pecype] / H.®. [Tanteneera, A.M. JIlymoB. — DnektpoH. gan. — M. : UHTepMeT
Wnxuaupunr, 2003. — Pexxum moctyna: http://e.lanbook.com/book /

5. Tlepuoanueckue u3nanus: «Oboramenue pya», pedepaTuBHbIA KypHan «l opHoe
nenoy, «"opHbIi )XypHa», «[ opHBIH )KypHa. 3BecTrs BhICIINX YICOHBIX 3aBEICHUN .

B) MeTonuyeckue ykazaHus:

N.A. T'puma Metoaudeckue yka3zaHus JIJIsl BRITOJTHEHHS 1a00paTOPHBIX paboT MO KypCy
«MarHuTHbIe, ICKTPUUYCCKUE U CTCIUAIBHBIC METObI oOorameHus», n3a-so MI'TY um. I'.1.
Hocosa, 2016 r.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

https://e.lanbook.com/book/66463 . Bacroukos, }0.®. buotexHonorust ropHbIX pador :
yueObnuk / 10.®. BacroukoB. — MockBa : I'opnas kummra, 2011. — 351 c¢. — ISBN
978-5-98672-269-6. — TekcT : anexkrponubliii // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/66463 . — Pexxum noctyma: 1Jist aBTOPHU3. IOJIb30BATEIICH.

http://bib.social/resursov-prirodnyih-obogaschenie/spetsialnyie-kombinirovannyie-
metodyi.html Camotinuk B. I'.. CnenuanbHbie ¥ KOMOMHHPOBaHHBIE METOIBI OOOTAIICHUS
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MarepuanbHO-TEXHUYECKOE 00ecTiedeHUe AUCIIMIUTMHBI BKITIOYACT:

MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, IIEPEJauu U MPeICTaBICHIS HHPOPMALIUU

[Tepconansubie kommbloTepsl ¢ makeroMm MS Office, Bei-xomom B MHTepHeT u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETA

JpoOuiKy, MeIbHMULBI. YCTAaHOBKM JUIsl COpPOLMM M LEMEHTAllM, YCTaHOBKa JUIs
o0oraiieHus 1o TPEHUIO

MMPUJIO)KEHHUE 1
6 Yueono-memoouueckoe obecneuenue camocmoameabHou padoomst 00yuarOuuxcs
[To mucrumuinne «CrenuanbHble 1 KOMOMHUPOBAHHBIE METOABI OOOTAIICHUSI
NpeayCMOTPEHA BHEAYAUTOPHASI CAMOCTOATENbHAS paboTa 00yJaroIIIXCsl.
BHeaynuropHas camocrosiTesibHasg paboTa 00y4aroIMuXcsl OCYIIECTBIISETCS B BUIE U3YUCHUS
JUTEPATYPBI IO COOTBETCTBYIOIIEMY Pa3liely ¢ MpopadOTKON MaTepuana; opopMICHHS OTYETOB
110 JIJA0OPAaTOPHBIM PabOTaM.
Ilepeuensv nadopamopnuix padom:
1. W3ydenwue pazneneHus pa3iIudHbIX MATEPHAIOB 110 TPEHHIO;
2. U3yueHue pa3aeneHus pa3InuyHbIX MUHEPAJIOB M0 YIPYTOCTH;
3. H3ydenue mporiecca BHIICIAYHBAHIS TEXHOTEHHOTO CHIPBS;
4. V3yueHue mpoliecca [eMEHTAIlMN MeIU Ha JKEIe3HOM CKpare;
5. Hzydenue mporiecca copOuu Ha HOHOOOMEHHBIX CMOJIax;
6. HMsyuenue mpoiiecca 00KUTra U3BECTHAKA;

Bonpocwul ona nposedenus mekyuieco KOoHmpoJs.

Tema 1.1. Oboramienue mo TpeHuto u popme

1. Teoperuueckre OCHOBBI METO/IA.
2. O6opynoBanue it 00OTaIIeHus o TPeHUIo U hopme.
3. ®axropsl, Brustomye Ha 3QGEKTUBHOCTE METOIA.
4. TlpakTuka oboraiieHus no GopMe U TPEHHUIO.

Tema 1.2. Obocawenue no ynpyeocmu

1. Teopernueckrne OCHOBBI METO/IA.

2. O6opynoBaHue sl 00OTAIIEHHUs IO YIPYTOCTH.
3. ®axropsl, Brustomue Ha 3HHEKTHBHOCTS METOIA.
4. TlpakTuka oboTanIeHus Mo yIpyrocTy.

Tema 1.3. Obocawenue Ha HCUPOBLIX NOBEPXHOCMAX

1. Teopernueckrne OCHOBBI METO/IA.

2. O6opynoBaHue JIsi 00OTaIIeHUs Ha )KUPOBBIX MMOBEPXHOCTSX.
3. dakTopsl, Biustonue Ha 3HEeKTUBHOCTh METO1A.

4. TlpakTuka oboTameHNs aTMa30COIEPKAIIETO ChHIPhSI.

Tema 1.4. H36upamenvnoe Opodaenue, usmenvuenue u 0eKpUnumayisl
1. Teopernueckre OCHOBBI METO/A.
2. O6opynoBaHue UIsl U30UPATENHLHOTO IPOOICHUS U U3MEITHUCHUS.
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3. Jlekpunurarus, cnocoObl OCYIIECTBICHHS.
4. TlpakTrKa 00OTamieHus ¢ UCIOIb30BAaHUEM JIAHHBIX METOIOB.

Tema 1.5. Paouomempuueckue memoowvl oboeaujeHus

1. CoprtupoBka, BUIbI COPTUPOBKHU.

2. DMUCCUOHHBIE METO/IbI.

3. AGcopOIMOHHBIE METOIBI.

4, KonTtpactHOCTh 1 ipyrue (hakTopsl, Biustonme Ha 3P HEeKTUBHOCTh METOJIOB.
5. O6GopynoBaHue AJist COPTUPOBKH.

6. [IpakTrka npuMeHeHus paJOMETPUUECKON COPTUPOBKHU.

Tema 2.1. Iloocomoska pyowi, 0bacue
1. OG:xur, BUabI 00KHUTA.
2. OCHOBHBIE TapaMeTPhI TpoIIecca 00KHUTA.
3. O6opynoBanue s 00XKHra.
4. TloaroToBKa pyzpbl K BhIIICIAYUBaAHUIO.

Tema 2.2. Ilepesod KOMNOHEHMOG 8 pACMBEOP
1. Teopernueckue OCHOBBI MPOLIECCA PACTBOPEHHSL.
2. PacTBOpuTeNH /IS BBIIECIAYABAHUS.
3. Kimaccuguxarnust mporeccoB pacTBOPEHUSI.
4. Tlpumensiemoe 060pyIOBaHHE.
5. PerynupoBanmue npoiecca pacTBOPEHUS.
6. bakTepuaiibHas HHTEHCH(DUKALINS BBIIICIAYABAHUS.

Tema 2.3. M3eneuenue KOMNOHEHmMO8, O4ucnKa pacmeopoe

OuncTKa pacTBOPOB OT MEXAHUYECKUX MTPUMECEH.

CriocoOb! U3BJI€YEHUSI KOMIIOHEHTOB U3 IMTPOAYKTUBHBIX PACTBOPOB.
Perenepanus pactBopurenei.

TpeboBaHMs K KOHEUHBIM IPOAYKTaM.

WuTeHcudukanus nporecca u3BiIeyeHus.

arONE



7 OneHOYHbBIE CPeICTBA ISl POBEAeHUsI POMEKYTOYHOM aTTecTalluN
a) [lnannpyemble pe3yabTaThbl 00y4eHHsI H OLIEHOYHbIE CPEICTBA /I IPOBeAeHNs NMPOMEKYTOYHON aTTeCTAlNH:

CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS OueHouHbIE CpEACTBA
KOMIETEHINH

YK-1 cnoco6HOCTbIO K KPUTUHECKOMY aHaIN3Y U OLeHKe COBPEMEHHbIX HayUYHbIX AOCTUXKEHUIA, reHePMPOBAHUIO HOBbIX UAEW NPU peLleHUN UCCNEeL0BaTe/IbCKUX U
NpaKTUUYeCcKMX 3a4a4, B TOM UMC/Ie B MeXAUCLUNIMHAPHBIX obnacTax

—  npuHyunsl  pabomvl OCHOBHO20 u
B8CNOMO2AMENILHO2O 0bopyoosanus onsa Teopemuyeckue 0cHO8bl 0602aWEeHUSA M0 POPMe U MPEHUIO.

1
pasoeieHuss. MUuHepanos no Qusuveckum u 2. 0b6opyoosaHue 075 0b6o2auwjeHUs Mo MpeHuUto U hopme.
XUMUYECKUM NPUSHAKAM, 3 ¢’0Km0pbl, es1uALOwWuUe Ha 3cbd)eKmusHocmb O6OZCIU4€HUFI no mpeHuro.
— meopemuuecKkue HNPUHYUNBL DPA30EIeHUs. 4. [pakmuka 0602aweHus Mo popme U MpeHuro.
MUHEpanoe no  QuauvecKuM  Cce0liCmea, 5. Teopemuueckue ocHogbl 0bo2awjeHus o ynpyaocmu.
Meopuio pacmeopeHus. MUHepaios, 6. ObopydosaHue 017 0ob6o2aweHus Mo ynpy20cmu.

YmeTb — [puMeHAMb  MOoAYy4YeHHble  3HAHUA 8
npogeccuoHaneHol 0eamensHOCMU; | rnymepHble npakmuyeckue 3adaHus das 3a4ema:
ucrnonb308amMs  UX Ha  MewOUCYUNAUHAPHOM
yposHe; 1. Pacuem cenapamopos 075 o6o2auwieHus no yrnpy20cmu u mpeHuro;
— KOpPpPEKmHO gblpasicams u 2. KomnoHoska cenapamopos 8 omoeneHuu 0602aweHus;
apecymMeHmupOo6arnHo 000CHO8bIBANMb 3. 06pabomkKa pe3ynbmamos 3KcrepumeHma;

NOJIOJHCEHUA npe()MemHozZ obnacmu 3HAHUSL,
— oueHusamb MEXHO2EHHYKHO  HA2PYy3KYy om

npumeHeHuUA crieyuanbHbIX memododos
obozaujeHus;
Bnagetb —  OCHOBHbIMU Memodamu peuleHuUs 3a0ay 8 BO”pOCbl 011 NOO2OMOBKU K IK3ameny:
obsacmu crneyuasnbHbIx memooos O6OZGLL{€HUH Memoouka pacyema Ka4eCcmeeHHO-KOs/1U4eCmeeHHbIX cxem,

os1€3HbIX UCKoNnaemeslx,

o Memoduka pacyema B800HO-WAMOBbIX CXEM;
- ﬂpO(f)eCCUOHGﬂbeIM A3bIKOM nped/wemHou




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

obaacmu 3HaHUA;

—  Memodamu KOHmMpOs npoyeccos
nepepabomKkyu MUHEPAIbHO20 U MEXHO2EHHO20
Cblpbs.

MCTO,HI/IKa pacdy€Ta OCHOBHOI'O O60py,Z[OBaHI/IH JJI ClieUaJIbHBIX METO10B O60l"aI_HeHI/I$I.

MK-2 YmeTb pa3pabaTtbiBaTb TEXHO/IOTMU M annapaTbl GU3UKO-MeXaHUYECKOM, PU3NKO- XUMUYECKOW, XMMUUYECKON, BUOXMMMUYECKOI, XUMUKO-MeTaNNypruyecKoit

nepepa60TKM n 060I'aLI.I,EHMﬂ noJie3HbIX UCKOoMaemMbiX, UMeTb HaBbIKU TEXHOI'IOI'O-MMHepaﬂOI'M‘-IECKOVI OUEeHKHM uccneayembix o6beKToB

3HaTtb

— 0CHOoBHOoe obopydosaHue;

—  MemoOuKy pacyema 0CHOBHO20 U
8croMmoz2amersibHo20 0b6opydosaHus 014
cneyuanbHsix Memodos obozawieHuUs u
0cobeHHOCMU e20 KOMITOHOBKU;

llepeyeHb meopemu4ecKux 80MnpPOCos K 3a4yemy:

hWONMNRWLBNRIOLALNRSLAWLNR

®dakmopel, sausowue Ha aghpekmusHocmb obo2auleHus o yrpy2ocmu.
Mpakmuka oboeaweHus no ynpysocmu.
Teopemuyeckue 0CHOBbl 0602aUEHUS HA HUPOBbIX MOBEPXHOCMAX.
ObopydosaHue 0718 0602aWeHUA HA HUPOBbIX N0BEPXHOCMSAX.
®akmopel, sauaowue Ha ahhekmusHOCMb 0602aWeHUA Ha HUPOBbLIX NO8EPXHOCMAX.
lMpakmuka obo2aw,eHuUsa anmMaszocooepiauie2o Coipbsa
Teopemu4eckue 0CcHO8bI U3bupamensHo20 0pobaeHUs U U3MenbYeHUs.
ObopydosaHue 018 uzbupamesnibHO20 OpobaeHUA U U3MeslbYeHUs.
Lexkpunumayus, cnocobsl ocyuwecmesneHus.
Mpakmuka 0b6o2aweHuUs ¢ Ucroab308aHUeM U3bupamesnbHO20 Pa3pyweHUs.
CopmuposKa, 8udbl COPMUPOBKLU.
SMUCCUOHHbIE MemMOo0bl.
Pacyem cenapamopos 0518 paduomempuyeckux memodos obo2auieHus;
Pacuem obopydosaHus 0414 uzbupamesnbHo20 0pobaeHus;
Pacyem nokasamess KOHMpacmHocmu,

AbcopbyuoHHbIe Memodbl.

KoHmpacmHocme u dpyaue hakmopel, eausouue Ha 3¢hghekmusHocmo Memodos.
ObopydosaHue 018 COpMUPOBKU.

Mpakmuka npumeHeHUs paduomempu4yeckoli CoOpmuposKLU.

O6xcue, sudbi obxcuea.
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CTpyKTypHBIii

3JIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS OueHouHbIE CpEeACTBA
KOMIICTCHIIUH
6. OcHoeHble napamempsi poyecca obxcuea.
1. O6opydosaHue 0n5 0bxmcuza.
2. Todzomoska pydsl K 8bileAa4U8aHUIO.
3. TeopemuyecKue OCHO8bI IPOYECCA PACMBOPEHUS.
4. Pacmeopumenu 014 8bIUeAAYUBAHUA.
5. Knaccupukayus npoyeccos pacmsopeHus.
6. [lMpumeHsemoe obopydosaHue 018 8bIUENAYUBAHUA..
YmeTb —  KOMIOHO8AMb OCHOBHOE U 8criomoz2amernsHoe | lpumepHsbie npakmuyecKue 3a0aHuUA 014 3a4yema:
o0bopydosaHue 014 crieyuasnbHbIX Memooos
0602aweHus; 1. Pacyem obopydosaHus 005 8bILENAYUBAHUS;
—  8bI6UPAMb U PacCUUMbIBaMb Heob6xo0dumoe 2. Pacyem obopydosaHus 017 OKOMKOBAHUA;
o6opydosaHue; 3. Pacyem mexHoso2u4ecko2o banaHca NpodyKmoe pacmeopeHus ;
Bragetb —  Memodukol pacdema u peaysnuposKku Bonpocwt 0nsa noocomoexu K 3auemy:

obopydosaHus;

—  Memodamu KOHMpPOoA rnpoyeccos pazoeneHus
MUHEepasos no ¢usuyeckum u XuMu4ecKkum
cgolicmeam;

Memooduka pacyema Ka4eCmeeHHO-KOs/1U4eCImeeHHbIX cxem,
Memooduka pacyema B800HO-W1AMOBbIX cxem,

Metoauka pacyeTa OCHOBHOTO 000PYAOBaHMsI Ul CHEIHATIbHBIX METOL0B 00O ALCHHUS.
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0) Ilopsinoxk mpoBeaeHHs] MPOMEXKYTOYHOW aTTeCTAUMM, MOKA3aTeJd M KPHUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTounast arrtectanus 1o aucuuiinHe «CrneuralibHble U KOMOMHUPOBAHHbBIC
METO/bl OOOTAIEHUS» BKIIOYAET TEOPETUYECKHUE BOMPOCHI, MO3BOJIAIONINE OIEHUTH YPOBEHBb
YCBOCHUS OOYYAIONIUMUCS 3HAHWA, ¥ TPAKTHYECKHE 3aJaHWs], BBISBISIONINE CTEICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCS B (hOpMe IK3aMEHa.

DK3aMeH 10 ,Z[aHHOfI JUCHUILIMHE IIPOBOAUTCA B YCTHOﬁ (bopMe 10 5K3aMCHAIIlMOHHBIM
6I/IJ'IeTaM, Ka)K,Z[BIﬁ M3 KOTOPLIX BKJIFOYACT 2 TECOPCTUUCCKHUX BOIIPOCa WU OAHO ITPAKTUYCCKOC
3aJaHHuC.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJIMYHO» (5 6amioB) — oOyyaromuiicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKOoe 3HaHue
yueOHOro Marepuaia, CBOOOJHO BBINOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpYET
3HAHUSIMHM, YMEHUSIMU, IPUMEHSET UX B CUTYaLUSIX IOBBILIEHHOMN CII0)KHOCTH.

— Ha OLEHKY «Xopomo» (4 6amra) — o0yJaroniuiicss TeMOHCTPUPYET CPEIHUN YPOBEHB
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYTHEHHSI TP AaHAJTUTUICCKHUX OTICpAIIHsIX, IEPEHOCE
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHI: B XOJ€ KOHTPOJBHBIX MEpPONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTHICIBHBIX 3HAHWM, YMCHHM, HAaBBIKOB,
OOYJarOIINICSA WCIBITHIBACT 3HAYUTENLHBIC 3aTPYJAHCHHUS TIPU ONCPUPOBAHWH 3HAHWSAMH U
YMEHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUH.

— Ha OIIEHKY «HEeYA0BJIeTBOPUTEILHOY (2 O6aia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHMUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHBbIC OIIMOKU, HE MOKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHH MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIOBJIeTBOPHUTeAbHO» (1 Oayn) — oOyuaromuiics He MOMKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUS U OOBACHEHHMS HWHPOpPMALMU, HE MOXKET II0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHHS MMPOCTHIX 3a/1ad.
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