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AHHOTAIIUA

Pabouast mporpamma IUCHUTUIMHBI «XUMHUS METAJIOB U MX COCIUWHEHUI» COCTaBlieHA Ha
OCHOBaHMHU (peepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHIapTa BhICHIET0 0Opa3oBa-
HUsA 1o HampapieHuio nmoArotoBku 04.06.01 Xumuueckue Hayku (YpOBEHb MOATOTOBKH KaJpoOB
BBICIICH KBaJTM(DHUKAIINN).

PaGouas mporpamma cooTBeTCTBYEeT TpeOOBaHUSAM, 00sS3aTeIbHBIM IIPHU PEeaTU3alUi OCHOB-
HBIX MPOQECCHOHATBHBIX 00Pa30BaTENbHBIX MPOTPaMM BBICIIETO 00pa30BaHUs - MPOTrpamMM IMOAro-
TOBKM HAay4HO-TIEJaroru4eckux KaJpoB B aCMUpaHType IO HAMpPaBICHUIO TMOATOTOBKHU KaJpOB
Beicuiel kBanmudukanuu 04.06.01 Xumudeckue Hayku (1anee COOTBETCTBEHHO - MPOrpaMma aciu-
PaHTYpBbI, HAMPABIIEHUE MTOJTOTOBKH).

B paGoueii mporpamme HCHONB3YIOTCS CIENYIOINE COKPALLICHHS:
UXTT YpO PAH - ®enepanbHoe TocydapCTBEHHOE OO/DKETHOE yupexaeHue Hayku MHcTuTyT
XHUMUHU TBEPAOIO Tella Y pallbCKOro oTaeneHus: Poccuiickoi akageMuu HayK;
VK - yHHBepcanbHbIe KOMIIETCHIINY;
OIIK - oOmiernpogeccuoHallbHble KOMIIETEHIINH;
I1K - npodeccroHanbHble KOMIETEHIINN;
OOII — ocHOBHas 0Opa3zoBaTeIbHast IPOrpamMma;
@I'OC BO - ¢penepanbHbIii TOCYAaPCTBEHHBI 00pa30BaTENIbHBIA CTAHAAPT BBICIIETO 0OPa30BaHMUSL.

JuctunnmHa «XUMHS METAUIOB U UX COSAMHEHHI» OTHOCUTCS K BapUATUBHOW YacTH (IucC-
UIUIMHBI TI0 BBIOOPY) y4eOHOro MmiiaHa MporpaMMbl aCUPAHTYPHI MO HANPABICHUIO MOATOTOBKU
04.06.01 «Xumuueckue HayKu» U HampaBieHHOCTH «®Pu3nueckas xumush» (KBanudukanus: Mccne-
noBarens. [IpenonaBarens-uccnenoBarensd). Jannas nuciuruinaa peanusyercsa B UXTT YpO PAH
nabopaTopuei reTepOreHHbIX MPOIIECCOB.

AcnupaHT 1o HampasiaeHuto noaroroBku 04.06.01 Xumuyeckue Hayku TOTOBUTCS K Cleny-
IOIUM BUIaM MTPO(eCcCHOHABHOM IeATEIPHOCTH: HAYYHO-UCCIICIOBATEILCKAS, ITeJarOTHUeCKasl.

Hamnpasnennocts (mpoduis) mpodeccruonanbHoi aestenbHocTH: OU3ndecKkas XuMusl.

JucuuniuHa HareleHa Ha (OpMHUPOBAHME Y BBIITYCKHHMKA, OCBOMBIIETO IPOrpaMMy aclu-
paHTypsl, yHHBepcaiabHbIX KoMmmneTeHuud YK-1, YK-3, YK-5, o0menpodeccnoHalbHBIX KOMIIETEH-
it OIIK-1, OIIK-2 u mpodeccuonanbubix komnereHuit [1K-1.

[IpenonaBaHye JUCHUIUIMHBI TPeTyCMaTPUBAET Cleayrouiie GopMbl opraHu3alnuu yaeoHo-
ro mpoliecca: JeKIUM, MPaKTHUYeCKue 3aHATHs, CAaMOCTOsITeNIbHast padoTa.

IIporpaMMoil IUCHUIUIMHBI IPELYCMOTPEHBI CIEAYIOLINE BUIBI KOHTPOJIS:

Texywuu konmpons. B TeueHne ceMecTpa Mo KaKIOMY pas3elly Kypca pemaroTcs 3aiaud,
KOTOpBIE CHAIOTCS IPENoAaBaTesio B GpopMe KOJJIOKBUYMa, OOBEAMHSIONIETO0 NMPAKTUYECKUN pe-
3y/lbTaT U TEOPETUUECKHUE MPEICTABICHUS 110 KaXKI0M TeMe pazjiena. BelnogHeHne yka3aHHBIX BU-
JIOB paboT SBJISETCS 00s13aTENBbHBIM /1711 BCEX aCIIUPAHTOB.

Hmozcosviii konmpons. JIns KOHTPONS YCBOEHHS AMCUUIUIMHBI YUYE€OHBIM IUIAHOM Hpemdy-
CMOTpEH 3a4eT. ACIMPAHT JOMYCKAaeTCs K 3a4€Ty IPU YCIOBUM PEIICHUs BCEX IPELYCMOTPEHHBIX
KYpCOM 3a71a4 U C/1a4 KOJUIOKBUYMOB.

OOm1ast TpPYA0EMKOCTh JTUCHUILTUHBI COCTABISAET 2 3a4€THBIE €IUHUIIBI, 72 aKaJeMHUYEeCKUX
yaca. [IporpamMmoil TUCHMIUIMHBI MPETYyCMOTPEHBI: 12 4acoB Ha JeKIuHU, 16 4acoB Ha MpakTUYe-
CKHe 3aHATHs, 4 yaca Ha 3a4eT U 40 yacoB caMOCTOSTEILHON pabOThI ACIIUPAHTOB.

1. IEJH U 3AJAYM YYEBHOW JUCIATIIAHBI

[enn AUCIUTIUTMHBI 3aKTFOYAIOTCS B CIEAYIOIIEM:



» mnpuoOpeTeHHe 3HaHWH, HEOOXOAMMBIX JISi PEUICHHUsS 3ajad, CBSI3aHHBIX C XMMHEH METalIOB H
UX COCQUHEHHH, CIIOCOOHBIX K WHHOBAIMOHHOMW JAESITETLHOCTH B COOTBETCTBYIOIICH 00JIacTH
MPUKJIATHOW XUMUH U B CMEKHBIX 00JIaCTSIX HAYKH M BBICIIIET0 00pa30BaHUS;

»  CO3[aHKE HOBBIX METOJIOB M3BJICUCHHUS IICHHBIX KOMIIOHCHTOB M3 PYJHOT'O W BTOPHYHOTO CBIPbS,
CHUHTE3a BEUIECTB M MaTepUajoB, MPUOOPETEHHE HABBIKOB PabOThI C JIaDOpaTOPHOM ammapary-
POl 1 pereHue TPaKTUYECKUX 3a]a4 CO3/IaHUsI COBPEMEHHBIX METOJIOB U TEXHOJIOTHM.

I[OHOJIHI/ITCJIBHBIMI/I HECJIAMU U3YUCHUS JUCHUIIINHBI ABJIACTCA:

- 3HAKOMCTBO C OCHOBHBIMU XMMHYECKUMHU MPOLECCAMH, UCIIOJIb3YEMBbIMH B IIPOU3-
BOJICTBE METAJJIOB U UX COCIMHEHUI;

- 3HaKOMCTBO C COBPEMEHHBIMU TEXHOJIOTHSIMH MEpepabOTKU ChIPbs U allapaTypHbIM
oopMIICHHEM, C HANPaBICHUSMHU COBEPIICHCTBOBAHUS, B T.4. — C TOYKU 3PEHUS IKOJIOTHYHOCTH,
3¢ (HeKTUBHOTO UCIIOJIB30BAaHUS YHEPIOPECYPCOB U OE30TXOIHOTO MPOU3BOICTBA;

- 3HAKOMCTBO C TEOPETHYECKMMH OCHOBAMU U ONHMCAHUEM KOHKPETHBIX (DHU3HKO-
XUMHYECKHX MPOIECCOB, OCHOBAMU TEXHOJIOTUYECKUX PACUETOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOI1

2.1. YyeOHast ucUUIIMHA «XUMHSI METAIJIOB U UX COEIMHEHUI» ABISETCA TUCUMIIIMHOMN 1O BbIOO-
Py ¥ BXOJIUT B BapUaTUBHYIO YacTh yuyeOHoro miana OOIL
2.2. JlaHHast nporpaMMa CTpOUTCS Ha MPEEeMCTBEHHOCTH IIPOrpaMM B CUCTEME BbICIIEro oOpa3oBa-
Hus U npenHasHadeHa s acnupantoB UXTT VpO PAH, npomenmux obydyeHue mo mpo-
rpaMMaM MOATOTOBKM MarucCTpOB WIIM CIIELUAIUCTOB, IPOCIYLIABIINX B BBICHIMX Y4€OHBIX 3a-
BEJICHUAX (YHUBEPCUTETAX) COOTBETCTBYIOIINE KYPChl M UMES 10 HUM IOJIOKUTENIbHbIE OLIEH-
ku. OHa OCHOBBIBAETCSI Ha IOJOXKEHUSAX, OTPAXKEHHBIX YUEOHBIX MporpaMMax YyKa3aHHbBIX
ypoBHE. {7151 OCBOGHUS AUCIUILIUHBI TPEOYIOTCS 3HAHUS U YMEHHsI, TPHUOOpeTeHHbIe 00yJa-
IOUIMMUCSA B pe3yJbTaTe OCBOCHMS psjia MPEeAUIECTBYIOIUX JUCHUIUIMH (pa3fenoB AMCLH-
IUTMH), TAKUX Kak:
— OOu1as HeopraHu4eckas XUMHUsl.
—  XuMus 2JIEMEHTOB.
— AHanuTHyecKast XUMHMSL.

2.3. lucuumninHa «XUMHUS METAJZIOB U UX COCIUHEHHUI» ABIIAETCS BCIIOMOTATEIBHOM IIPU MOATO-
TOBKE HayYHO-KBAIM(PUKAIIMOHHON pabOThl acUpaHTa M MOATOTOBKE K c/laue KaHJIUIaTCKOTO
9K3aMeHa 10 HaIllPaBJICHHOCTHU (MPO(UIIIO) MOJTOTOBKH: (pr3nyecKast XUMHUS.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA INCHUTIJIMHBI

[Tporecc n3ydeHNsT TUCIUILTIHBI «XUMHS METAUIOB U UX COCTUHEHUI» HarpaBiieH Ha Qop-
MHUpPOBaHHE JIEMEHTOB CIIEAYIONINX KomIeTeHIui B cooTBeTcTBUM ¢ OOII o HampaBiieHUIO 1MoJ-
rotoBku 04.06.01 Xumuyeckue HayKu:

1. Yuueepcanvnvix komnemenuyuii:

® CIIOCOOHOCTH K KPUTHYECKOMY aHAIU3Y M OIEHKE COBPEMEHHBIX HAYYHBIX JIOCTIKECHHMH, Te-
HEPUPOBAaHUIO HOBBIX HJCH NMPH PEIICHWH WCCIEIOBATEIhCKUX M NMPAKTHUYECKUX 3ajad, B
TOM YHCIIe B MeXAUCIUTITHHAPHBIX 00nacTsx (YK-1);

® TOTOBHOCTH y4YacTBOBaTh B pabOTEe POCCHIMCKHX W MEXIYHAPOIHBIX HCCIEIOBATEIHCKUX
KOJUJIEKTUBOB [0 PEIICHUIO HayYHBIX U Hay4HO-00pa3oBaTenbHbIX 3a1au (YK-3);

® CIIOCOOHOCTH IUIAHUPOBATh U pPEIaTh 337aydl COOCTBEHHOTO MPO(ECCHOHANBHOTO U JIMY-
HocTHOTO pa3Butus (YK-5).



2. Obwenpogeccuonanbrplx KOMnemeHyuii:

CIIOCOOHOCTH CaMOCTOSITENILHO OCYIIECTBIISATh HAYYHO-MCCIEA0BATEIBCKYIO JIEATEIILHOCTh B
COOTBETCTBYIOIIEH MpodeccnoHaIbHON 001aCTH ¢ UCMOIF30BAHUEM COBPEMEHHBIX METOJ/I0B
HCCIIeI0BaHu M MHGOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHoorui (OI1K-1);

TOTOBHOCTH OPTaHHW30BaTh pabOTy HCCIEIOBATEIBCKOTO KOJUIGKTHBA B OOJACTH XVUMHH U
cMexHbIX HayK (OIIK-2);

3. IlIpogpeccuonanvnovix KomnemeHyuii:
CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEICHUIO HAayYHO-HCCIIEA0BATEIbCKOM pabOThl U MOMy-
YEHUIO HAYYHBIX PE3yJbTAaTOB, yJOBJICTBOPSIONINX YCTAHOBJICHHBIM TPEOOBAaHHUAM K COAEpKa-
HUIO JYICCEpTalMii Ha COMCKAHHUE YYCHOW CTETeHH KaHuaaTa HayK 10 CIeUaJIbHOCTH (HampaB-
nenHocty) 02.00.04 ®uznueckas xumus (I1K-1)

[To oKOHYaHWU U3YYEHUS AUCHUIUTMHBI ACTUPAHTHI JOJDKHBI OYAYT:

3HaAmbv.:

COBPEMEHHBIE JOCTUKEHUS HAYKU U TIEPEOBbIE TEXHOJIOTUU B 00J1aCTU XUMHUHU METAJUIOB;
COBPEMEHHBIE METO/Ibl UCCIIEI0BAHUS, UCIIOIb3YyEMbIE MPU Pa3pabOTKE HOBBIX TEXHOJIOTHIA;
TEOPETUYECKHUE MPEJACTABICHUS O XUMUHU B METAJULYPIHH, B TOM YHCJIE O ITOBEICHUH DJIEMEH-
TOB U MEXaHU3MOB XUMHUYECKHUX PEAKIIMNA B METALTYPrU4ECKUX IIPOLIECCAX;

OCHOBBI BOXHEUIINX (PU3MUECKUX, XUMUUYECKHX U IEKTPOXMMHUUYECKHX METOJIOB M3BJICUEHHUS
LIEHHBIX KOMIIOHEHTOB U3 IIEPBUYHOIO U BTOPUYHOT'O CHIPBSI.

ymembw:

OLICHUBATh IEPCIICKTUBHBIC HAIIPABJICHUS DPa3BUTUA XMUMHUU METALUIOB C YYETOM MHPOBOIO
OITBITA;

AHAJIM3UPOBATH B3aHMOCBSI3b MEXK]Yy COCTAaBOM, CTPOCHHEM M CBOWCTBAMH COECJIMHEHUHN B ChI-
pbe, B TOM YHUCJIE U BTOPUYHOM;

MIPUMEHSATHh COBPEMEHHBIE METO/IbI M CPEACTBA UCCIEAOBAHUS ISl PEIIEHUSI KOHKPETHBIX 3a/1a4
XHUMHH METAJIOB;

MPOTHO3UPOBATh M HCIIONB30BATh PEAKIIMOHHYIO CIIOCOOHOCTh XMMHUYECKHX BEIIECTB B pa3-
JIMYHBIX arperaTHbIX COCTOSHUSX U DKCTPEMAJIBHBIX YCIOBUSAX.

eénaoemsp:

HaBbIKAMU IIJIAHUPOBAHUSA MPOLECCOB U PCIICHHUA ITOCTABJICHHBIX 3a/1a4 B XUMHWHU MCTAJIJIOB;
HaBbIKaMHM aHajIn3a BO3MOKHOCTH CO3JaHHSA HOBBIX MCTOJUK H TEXHOJIOTHH Ha 0ase IMpoBE-
JCHHBIX HCCHCHOB&HHﬁ;

HaBbIKaMH KPUTHUYCCKOI'O aHaJIn3a U OLICHKHW COBPEMCHHBIX HAyYHBIX JIOCTIDKECHHUH U PE3YJIbTATOB ACA-
TCJIIBHOCTU 1O PCHICHUIO HCCIICAOBATCIIbCKUX U HNPAKTUYCCKUX 3a/la4, B TOM YUCIIC B MCKIAUCIUIIIN-
HAapHBIX 00JIacTsX.

4. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCHUILIUHBI

4.1 Pasnennl JHCHUILIMHBI M BUALI 3aHATHI
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Pa3nen 1. O6mme Bonpochbl XHMUM METAJLJIOB
Tema 1. MeTamibl 1 X Kiaccudukaiys. Pyapl BETHBIX MeTauioB. Bro- 4 2 2
pudHOe ChIpbE. Oboramenne py/ IIBETHBIX METaIOB




1 3 4 5 6
Tema 2. IlpuHnuns! 1 MeToabl MeTalTypruu. IIpogykThl U MOIYyNpOTyKTHI 2 2
METaJTyPTUN
Tewma 3. IloaroroBka ChIpbS K METAJUTYPTrU4YeCcKOi mepepadoTku. Y Tunmsa- 2 2
1I1s TOTYIPOAYKTOB IIBETHON METaJIyprUU
Pa3zgen 2. XuMus TSKEIBIX HBETHBIX METAJLJIOB
Tema 4 XumMust MeIH. 4 2 2
Tema 5. XuMuUst HUKENS U KOOAIbTA. 4 2 2
Tema 6. XuMus CBUHIIA, OJIOBA, CYypPEMBI U BUCMYTa 4 2 2
Tema 7. Xumusl IMHKA, KaJMUs, pPTYTH 4 2 2
Pa3nes 3. Xumus 0J1aropoHbIX MeTAUIOB
Tema 8. Xumus cepebpa u 30110Ta 4 2 2
Tema 9. XuMusi MeTaioB NJIATUHOBOW TPy 4 2 2
Pasnen 4. Xumus JIErkux IBEeTHBIX METAJLIIOB
Tewma 10. Xumus aTiOMUHHS. 4 2 2
Tema 11. Xumus Maruust 4 2 2
Pa3znea 5. XuMus mieJI0YHBIX U IEJT0YHO3EMEJIbHBIX METAJJIOB
Tema 12. Xumust HaTpusl, Kanus, KajablHs, CTPOHIIHS, Oapus ‘ ‘ 4 ‘ 2 ‘ 2
Pa3znen 6. Xumusi peikux MeTajljioB
Tema 13. Xumus NErkux pelkux METauioB (JIMTHH, pyOHIUiA, 11e3uid, OepuIl- 4 4
TIUH)
Tema 14. Xumus TYroIDIaBKUX METaJUIOB (THUTAH, MUPKOHWUMN, Ta(HMA, BaHa- 4 2 2
Juii, HHOOWH, TaHTaJI, BOJb(paM, MOJTUOJICH, PEHHIA)
Tema 15. Xumusi pacCesTHHBIX METAJUIOB (TAIUTUN, MHIUHN, TaJUTHH, TepMaHUIA, 4 2 2
CEJIeH, TEeJLTYp)
Tema 16. XuMus penko3eMenbHBIX METAUIOB (CKaHIWM, WUTTPHUN, JTAHTaH U 4 4
JIAHTAHU]IBI)
Tema 17. Xumus painoakTHUBHBIX METAJIJIOB 4 4
Pazgea 7. lasbHeiiee pa3BuTe XUMHH MeTAJIJIOB
Tema 18. ITpuHIHIIBI CO3AaHMS HOBBIX TEXHOJIOTHIA 4 4
3auer 4
Bcero mo qucuuninze 72 12 |16 |40

4.2. CopeprxaHue pa3aeoB U TeM

Pa3znen 1. O61mue BOonpochbl XMMHHU METAJLII0B

Mertannsl u ux kinaccupukanus. [IoHsATHS 1 KCTOPUS pa3BUTUSA. MeTaJuTypruuecKuil KOMITJIEKC
COCTOHUT M3 JIBYX KPYIHBIX OTPACIEd — YEPHON M BETHOM METAJLUTyprHUU.

YépHass MeTauyprusi CIIy>kKUT OCHOBOM Pa3BUTUS MAalIMHOCTPOEHUS U CTPOUTENLCTBA. OCHOB-
HBIM HCXOJHBIM CBIPBEM JUIS ITOJYYEHHUS YEPHBIX METAJUIOB SIBISIOTCS JKEJIE€3Has pyla, MapraHel,
KOKCYIOIIIMECS YIVIM U PYZAbl JETHPYIOIIUX MeTauioB. [[BeTHas mMeTauryprus - oTpacib METalIyp-
TUH, KOTOpas BKIIOYAET JOObIUY, oOoraimieHue pyJ IIBETHBIX METAJUIOB U BBIIUIABKY LIBETHBIX METaJI-
JOB M MX cryaBoB. [lo ¢pu3nyeckuM CBONCTBAM M HA3HAYEHMIO L[BETHBIE METAJLIBI YCIOBHO MOYKHO
pa3fenuTh Ha TsHKENble (Meb, CBUHEL, LIMHK, OJIOBO, HUKENb) U JIETKUE (QIIOMUHUM, TUTaH, Mar-
HUM).

Pynbr meranmnos. Knaccudukanusa. Buasl BropuyHoro ceipbsi. OOoraiieHue pysa MeETauIoB.
OoGorarurensHble GadpUKu U 000PYAOBAHHE.

[TpuHIMITBI ¥ METONBI METAUTYPTHH C TOYKU 3peHHs PU3MIECKON XUMUH, KOHCTPYKIIUH TIeUel 1 arpe-
ratoB. [IpogyKTbl U NOTYHNpOIYKTHl MeTaimyprui. [IoaroToBka ChIpbsi K METaJUIyprHYecKod MepepadoTKH,
TPAHCTIOPTUPOBKA U CKJIaIUPOBAaHUE. Y THIIN3ALNS OIYIPOAYKTOB, 3KOJIOTHUECKHE TPOOIEMBI.

Paznea 2. XumMus TKEIBIX HBETHBIX METAJLJIOB
DU3UKO-XMMHUYECKHE CBOMCTBA MM U €€ coequHenuil. [I[pumenenne. Meanbie pyabl 1 MUHE-
paibl, ux knaccudukanys. [[pUHINTIB THPOMETATUTYPTHYECKOTO U THAPOMETATYPTHIECKOTO CII0-
coba nmoxydenust Meau. CoBpeMeHHbIE CIIOCOOBI MepepaboTKU MEAHBIX PYA U KOHIIEHTPAaTOB. XU-
MU3MBI IPOIIECCOB, MPOAYKTHI U UX YTUIU3ALIMS.



DU3NKO-XMMUYECKHE CBOMCTBA HUKENS U €ro coenuHeHui. HukeneBble pyabl U1 MUHEpAIbI.
CoBpeMeHHBIE CXEMBI ITepepadOTKH HUKEIIEBBIX Py M KOHIIEHTPATOB. XHUMH3M IPOIIECCOB.

OcHoBHBIE (DU3UKO-XMMHYECKHE CBOWCTBA CBUHIIA U €ro coenuHeHuid. CBHHEICOEpIKaIIne
pyasl 1 MuHEepabl. COBpEeMEHHBIE CIOCOOBI TIepepaOdOTKH CBHHIIOBBIX KOHIIEHTPATOB, UX CYIIIHOCTD.
PU3HKO-XMMHYECKHE OCHOBBI OUMCTKH CBUHIA OT IPUMECEU U NMPUUYMHBI, JEXKAIIUE B OCHOBE ITOU
OUEPETHOCTH. DICKTPOIUTHYECKOES paUHUPOBAHUE CBUHIIA: TEOPETUICCKIE OCHOBBI M IMOKA3aTEIH
npoiecca.

DU3NKO-XMMHUUYECKHE CBOMCTBA LIMHKA U €ro coenuHeHuil. [{lunkoBwie pyasl 1 muHepaibl. Co-
BpPEMEHHbIE TEXHOJIOTUYECKHE CXeMbl UX nepepaboTku. Kparkas xapakTepucTHKa OCHOBHBIX IMPO-
1eccoB. Pa3HOBHIHOCTH TEXHOJIOTMYECKUX CXeM. OCHOBBI TEOPHM 3JEKTPOOCAKIACHUS LUHKA U3
cynb(haTHBIX pacTBOPoB. OCOOEHHOCTH MIEKTPOIHBIX MpoieccoB. [lepeHanpsikeHne BhIICICHUS BO-
JI0poJia Ha KaTOJI€ U €ro 3aBUCHMOCTh OT MapaMeTPOB IEKTPOIIU3A.

Pa3nes 3. Xumus 0,1aropoJHbIX MeTaVIOB

DU3UKO-XMMHUYECKHE CBOWCTBA 01aropoJHBIX METAJUIOB M UX COeIMHEHUN. Pyabl 1 MuHepasbl.
CoBpeMeHHBIE TEXHOJIOTHUECKUE CXEMBI epepaboTKH OJIaropoHBIX METAJUIOB. Pa3HOBHIHOCTH am-
napaTypHOro opopmieHusi. XUMHU3M IPOLIECCOB.

Pa3znen 4. Xumus JErKkux NBEeTHLIX METAJJIOB

DU3HKO-XMMHUYECKHE CBOKMCTBA ATUX METAJUIOB U UX COeauHEHUU. Pynbl u munepansl. CoBpe-
MEHHBIE TEXHOJOTUYECKHE CXEMbI NepepadOTKU JIErKUX I[BETHHIX METAJIOB. Pa3HOBUAHOCTH ara-
paTypHOro opopMIICHHUS.

Pazaen 5. XumMus meJOYHBIX U IIEJT0YHO3eMeIbHBIX METAJJIOB

OU3NKO-XUMHUYECKUE CBOMCTBA STUX METAIJIOB U UX coenuHeHuil. Pynel u munepansl. CoBpe-
MEHHBIC TEXHOJIOTUYECKHE CXEMBI IMEPEPaOOTKHU MICIOYHBIX U MIEIOYHO3EMEIbHBIX METaJIOB. Pa3-
HOBUIHOCTH aIapaTypHOro OPOPMIICHHUS.

Pa3zjnen 6. Xumus peakux MeTaiioB

OU3NKO-XUMHUYECKUE CBOMCTBA STUX METAIJIOB U UX coenuHeHuil. Pynel u munepansl. CoBpe-
MECHHBIC TCXHOJIOTUYCCKHUEC CXEMBbI Hepepa6OTKI/I PEAKHUX METAJIJIOB. Pa3HOBI/II[HOCTI/I arnrmnapaTrypHoro
0o OpMIICHHUS.

Pazgen 7. lanbHeiiee pa3BuTHe XUMHH METAJLUIOB
[TpuHIMIBI cO3aHUs HOBBIX TexHoNorui. CHHTE3 HOBBIX BEIMIECTB C Y4YETOM (HU3HKO-
XUMHYECKUX CBOMCTB METAJLIOB. COBpeMeHHBIe moaxoabl B XUMHU, 6G3OTXOI[HI>IG TEXHOJIOTHUH,
CYILIECTBYIOIIHNE U B IEPCIIEKTUBE.

IIpakTu4yeckue 3aHATHS
. Pacuer pannoHansHOrO cocraBa pyJ U KOHIEHTPATOB.
. Pacyer panronanbHOro cocraBa mpoAyKTOB IUIaBKU U 00XKHra.
. CocraBneHue MatepuaabHOro OajaHca mpouecca.
. Pacuer OCHOBHBIX TEXHOJIOTHYECKUX ITOKA3ATENEH.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

TexHomnorust mporecca o0y4yeHHsI MO JUCHMIUIMHE «XUMHS METAJUIOB U HUX COCIHMHEHUI»
BKJIIOUYAET B ce0s cienyrone 00pa3oBaTesIbHbIE MEPOTIPUSATHS:
a) ayTUTOPHBIE 3aHATHUS (JEKIIMOHHO-CEMUHApCcKas (hopma 00ydeHus);
0) camocTrosiTenpHas paboTa aCIUPaHTOB;
I') KOHTPOJIbHBIE MEPOIIPUATHUS B Mpoliecce 00yueHHs U M0 €ro OKOHUAHHIO;
1) 3a4€T.
B yueGHOM mporiecce UCTIONB3YIOTCS KaKk aKTUBHBIE, TaK U MHTEPAKTHBHbBIE (POPMBI IIPOBEJIE-
HUS 3aHATUIN: TUCKYCCHUS, METOJ MIOMCKA OBICTPBIX PEIIEHUH B TPYIIE, MO3TOBOM IITYpM.
AyIUTOpHBIE 3aHATHS MIPOBOJATCS B MHTEPAKTHUBHON (hOpMe C HCIOIB30BAHUEM MYJIbTUME-
TuitHOTO oOecredeHus (HOyTOYK, TPOEKTOP) U TEXHOJIOTUU IIPOOIEMHOr0 00yUeHHSI.
[TpeseHTanuy MO3BOJIIOT KAUECTBEHHO WIUIIOCTPUPOBATH NMPAKTUYECKUE 3aHATHS CXEMaMH,
dopmynamu, yepTexkaMu, pucyHkamu. KpoMme Toro, npe3eHTanuu no3BojsifoT YETKO CTPYKTYPUPO-



BaTb MaTepUaJl 3aHATHS.
DJeKTpOHHAs TMpe3eHTalusl MO3BOJSIET OTOOPAa3UTh MPOIECCHl B JAMHAMHUKE, YTO TO3BOJISIET
YIJIy4IIUTh BOCIPUATHE MaTEepHaIa.
CamocrosTenbHas paboTa OpraHH30BaHa B COOTBETCTBHE C TEXHOJIOTUEH MPOOIEMHOro 00y-
YEeHHUs U NpeAIoaraeT ciaenyromue GopMbl akTHBHOCTH:
e caMoOCTOATeNbHas MpopaboTka yueOHO-IPOOIEMHBIX 33/1a4, BHIMOIHAEMAs ¢ PUBJICYCHUEM OC-
HOBHOM U JIOIIOJIHUTEIILHOM JINTEPATYPHI;
® [IOMCK HayYHO-TEXHHUYECKOW MHPOPMALUU B OTKPBITBIX MCTOUHUKAX C LIEJIbIO aHAJIN3a U BbISAB-
JIEHUS KIIFOYEBBIX 0COOEHHOCTEH.
OCHOBHBIE aCTIEKThI IPUMEHAEMON TEXHOJIOTHH POOIEMHOT0 00yUeHUS:
® [I0CTAHOBKA NMPOOJIEMHBIX 3a/1a4 OTBEYAeT LEJIAM OCBOCHMS JUCLMIUIMHBI «XUMHs METAJUIOB U
UX COEUHEHUI» U (popMUpyeT HeoOXOAMMbIE KOMIIETEHINH;
e pemaeMmbple MPOOJEMHBIE 33a/la4d CTHUMYJIUPYIOT IO3HABATEIbHYIO JEATEIbHOCTh M HAy4dHO-
UCCIIE0BATEIbCKY aKTUBHOCTD ACIIUPAHTOB.

6. OEHOYHBIE CPEJACTBA JJIs1 TEKYIIEI'O KOHTPOJIA
U IIPOMEXYTOYHOM ATTECTAIIUA

Llenb KOHTpOJIA - MOMyYeHHE HH(OPMALMU O pe3ysibTaTaX 0OyueHHs U CTENEHH UX COOTBET-
CTBUS pe3yjbTaTaM OOYy4YEHHUS.
6.1. Tekymuii KOHTPOJIb

Texymmii KOHTPOJIb yCIIEBAEMOCTH, T.€. IPOBEPKa YCBOSHHs y4eOHOT0 MaTepuasa, peryisip-
HO OCYIIECTBJIsIEMasl Ha MPOTSHKEHUH ceMecTpa. TeKyluil KOHTPOJIb 3HaHUM ydalluxcsi OpraHu3o-
BaH KakK yCTHbIN IpynmnoBoii onpoc (YI'O).

Texymas camocTosiTeNbHas padoTa acupaHTa HalpaBieHa Ha YriyOJeHHE M 3aKperieHHUe
3HAHUH, U Pa3BUTHE IPAKTUYECKUX YMEHUHN aCIIUPAHTA.
6.2. IlpomeskyTOYHAS aTTeCTANMS

[TpomexyTouHas aTTecTalusi OCYILECTBISETCS B KOHLE CEMECTpa M 3aBepIlacT HU3y4yeHHUe
JUCLUIUIMHBIL «XUMUSI METAJUIOB U UX coequHeHui». dopMa aTTecTtaniuu — 3a4€T B yCTHOU (opme
Y TIPOBOJIUTCS B 3 c€MECTpe.

Ha 3a4€re acnupaHT JOJDKEH MPOJEMOHCTPUPOBATH BBHICOKWM HAy4YHBIH YpPOBEHb U HAYYHBIE
3HaAHMS 110 TUCHUIUIMHE «XUMUSI METAJUIOB U UX COETUHEHUII.

6.3. Crincok TUNOBBIX BONPOCOB /ISl IPOBEEHHsI 3a4eTa:

1. Kakue KOMITOHEHTBI TIPUCYTCTBYIOT B CBIPBE, MOJIYIPOAYKTAX U MPOTYKTaX METAJLTypPrHIECKON
nepepaboTKU U Kak OHU BEAYT cedsl B Ipoliecce nepepadoTku?

2. KakoBbI IPHYMHBI YACTHYHOTO MIEPEX0/IA HIIEMEHTOB B TOT MJTH MHOU MTPOTYKT?

3. LUenu omepauuii mupo- U THIPOMETAIUTYPIMYECKUX IPOLIECCOB, KAK OHU OCYIIECTBISETCS Ha
HpakTHKe?

4. YeM 0TIMYAIOTCS METALTYPTUUECKUE arperaThbl OJJHOW HAIlPaBICHHOCTH, HEJIOCTATKU U TIPeUMy-
IIECTBA, MPUIMHBI PAKTUIECKOTO IPUMEHEHUS?

5. KakoBbl onTUMalibHbIE TTapaMeTphl (TeMIepaTypa, BpeMst BRIIEPKKH, aTMocdepa U T.J1.) poLec-
COB U 32 CUET YEr0 OHU MOJICPKUBACTCA HA MPAKTUKE?

7. YAEBHO-METOANYECKOE U UTH®POPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJINHBI
OcHoBHasi iMTEepaTypa
1. ABroknaBHas rugpomeTastyprus uBetHbix Metamos / C.C. Haboituenko, .M. IlIneepcon,
M.U. Kanamuukosa, JI.B. Uyraes; nox pen. C.C. Haboituenko. ExatepunOypr:[['OY BIIO
YI'TY-VIIH], 2008. -T.1. -2008. -375c.
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. ABTOKnaBHas ruApomMeTautyprus nBeTHeiXx MetamioB / C.C. Haboiuenko, .M. Illxeepcon,

M.U. Kanamuukosa, JI.B. Uyraes; mox pexn. C.C.Haboituenko. ExarepunOypr: [[[OY BIIO
YI'TY-YIINU], 2009. -T.2. -2009. -611c.

. Kormsip FO.A. Meramryprust 61aropoJHbIX METayUIoB: yueb. ans By3oB: B 2 kH. KH. 1 /

I0.A. Kotnsap, M.A. Mepetykos, JI.C. Ctpmwxkko; M-Bo obpazoBanus u Hayku Poc. denepa-
uuu. -M.: MUCHUC:U/] "Pyna u metamist", 2005. -431c.

. Kotnsap FO.A. Meramtyprus 61aropogHbIX MeTauIoB: y4eO. ajis By30B: B 2 kH. Ku. 2 /

FO.A. Kotnsip, M.A. Mepetykos, JI.C. Ctpmxko; M-Bo obpa3oBanus u Hayku Poc. @enepa-
uun.-M.: MUCHUC: U] "Pyna u metamasr", 2005. -391c.

. PaxmankymoB M.M.  Meramutyprus  CTpaTerMYeCKMX  METAUNIOB MU CIUIaBOB.  /

M.M. Paxmankyinos. -M.: Terorexnuk, 2008. -503c.

. Ilerenun A.JI. TepMoauHaMuKa U KHHETHKA METAJUTYPTHUYECKHUX IMPOLECCOB: KypC JICKILIMIA:

yue6. mocobue mis By3oB / A.JL Tlerenun, E.C. Muxanuna; Y4e0.- MeTol. 00beTUHEHHE TIO
obpazoBanuto MUCuC.-M.: U3n-Bo "YUEBA", 2005 .-91c.

. @anbkoBckuit B.A. Tsepasie cruiaBel / B.A. @anbkoBckuid, JI.WU. Kistuko. -M.: U3narens-

ckuit oM "Pyna u meramist", 2005. -413c.

. Ilpomeccer m ammapaTsl IBETHOW MeTaurypruu: ydeOnuk mns By3oB / C.C. HaGoitueHko,

H.I'. Arees, A.Il. Jopomkesuu, B.II. )KykoB, E.U. Enucees, CB. Kapenos, A.b. Jlebenp,
C.B. Mawmsuenkos. EkarepunOypr: I'OY BIIO VI'TY-VIIH, 2005. -700 c.

JlonoJIHUTeIbHAS JTUTepaTypa
Mertamtyprus MeIu, HUKENs, COIMYTCTBYIOLIMX 3JEMEHTOB U NPOEKTUPOBAHUE LEXOB /
N.® Xynaxos, C.O.Knsitn, H.I'.Arees. M.: Metamutyprus, 1993. 432 c.
[Huspun I'.A. Metainyprus cBuHia v uuHka. M.: Metamnyprus, 1982. 350 c.
I'ynuma H.B. TexHosiormyeckue pacyerbl B LBETHOW Meramunypruud. M.: Mertamnyprus,
1975. 255 c.
lameubex A.A., Hlaneruna JI.M., llImonun FO.B. PacueTsl mupoMeTauryprudeckux mpo-
[[ECCOB U anmnapaToB B IIBETHOW MeTalutypruu. Yemsiounck.: Meramnyprus, 1990. 448 c.
Hab6oituenko C.C., FOup A.A. Pacuersl rugpomMeTamyprudeckux mnpomecco. M.: MU-
CHC, 1995. 428 c.
Mocksutun B.U., Hukomaes M.B., ®omun b.A. Mertamtyprust 1€rkux MeTayioB. - M.:
WNurepmer Unxunupunr, 2005. - 411 c.
benses A.W. Meramnyprust 1€rkux metayios. - M.: Mertamnyprus, 1970. - 365 c.
Tpounkuit 1.A., XKenesnos B.A. Meramunyprusa amomunus. - M.: Meramnyprus, 1984. -
400 c.
Jlaitnep A.W., Epemun H.U., Jlaiinep 10.A., Ile3nep 1.3. IIponsBonctBo rimHO3éMA. -
M.: Meramnyprus, 1978. - 344 c.
Hanonsckuii A.Il. PacueTs! mponeccoB M anmapaToB MPOU3BOACTBA TYTOIUIABKUX METAJI-
70B. M.: Meramnyprus, 1980. 128 c.



