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[IporpamMma BCTYNUTENBHOTO WCHBITAHUA MO CHEIMAJIBHON IUCIHILIHNHE,
COOTBETCTBYIOIIASl HAYYHBIM CIEHUATbHOCTAM 2.6.2. MeTamuyprusi YepHBIX,
[BETHBIX M PEIKUX METAJIOB, 2.6.7. TeXHOJIOTUs HEOpraHU4EeCKNX BemiecTs, 2.6.12.
XuMUYecKasi TEXHOJOTHs TOIUIMBA U BBICOKOIPHEPTETHUECKUX BEIIECTB TPYIIIIbI
HAYYHBIX CIEIUaIbHOCTeW 2.6. XUMHUYECKHE TEXHOJOTHMH, HayKH O MaTepHualax,
METATyprus, pa3paboTaHa Ha OCHOBaHHMU (eAepalbHBIX TOCYIAPCTBEHHBIX
00pa30BaTEeNbHBIX CTAHAAPTOB BBHICIIETO OOPAa30BaHMsS YpPOBHEH MarucTpaTypbl H
cneuuanurera, onobpeHa Ha CoBere (akyapTeTa NepepaboTKu MHUHEPAIBbHOTO
CBIPDSL.

METOINYECKHUE YKA3ZAHUA K ITIPOTPAMME BCTYIIMTEJIBHOI'O
HCHBITAHUS IO CIENUAJIBHOM JJUCIUATIINHE
«XUMHNYECKHUE TEXHOJIOTUHU, HAYKH O MATEPUAJIAX,
METAJLITYPT' USI»

OCHOBHOI LIENBIO BCTYNUTEIBHOIO UCHIBITAHUS B ACIUPAHTYPY MO CIIEHHATIBHON
JUCLUIUIMHE SIBJSETCS BBISIBIIEHUE KOMIIETEHUMI B PA3IMYHBIX 00JACTAX, TAKMX KaK:

- 3HaHWE OOIMX 3aKOHOMEPHOCTEH 3JEKTPOHHOTO M AaTOMHOTO CTPOCHHS
METaJUIOB U CIJIaBOB;

- 3HaHHUE OCHOB TEOPHUU JAEPEKTOB KPUCTAJUIMUECKOTO CTPOCHHUS;

- 3HAaHHE MEXaHWU3MOB U KMHETUKHU ()a30BBIX U CTPYKTYPHBIX IpPEBpAIlICHUN B
MeTaJIax ¥ CIUIaBaX B TBEPJOM COCTOSIHUU;

- 3HaHUE BUJOB TEPMUUYECKON 0OpabOTKH, pEXUMOB HX TMPOBEACHUA WU
OPOUCXOASIINX MPU 3TOM (a30BbIX WIN CTPYKTYPHBIX IPEBPALICHUSIX;

- 3HaHUE OCHOBHBIX PAa3HOBUJIHOCTEH TEpPMOMEXaHHYECKOH 00paboTKH,
PEXKUMOB €€ MPOBEICHUS U BIUSHUS HAa CTPYKTYPY U CBOWMCTBA CTAJIEH U CILJIABOB;

- 3HAaHHWE MEXAaHWYECKUX CBOICTB METAJIOB;

- 3HaHHWE HEMETAJUIMYECKUX MAaTEepPUaJIOB;

- 3HaHHWE OCHOB (PU3MKO-XMMHUYECKOTO aHaJ13a OCHOB MUPOMETAILTYPrHYECKUX
MPOILIECCOB;

- 3HaHHWE XapaKTepa B3aMMOCBS3EU, CTPOEHUS U (PU3MKO-XUMHUYECKUX CBOWCTB
BELIECTB;

- 3HaHUE MOHATUH AIEKTPOMETAJUTYPIUU U DIEKTPOXUMUMU;

- 3HAaHHWE OCHOBHBIX TEXHOJIOTMYECKUX MPOLECCOB W aIlapaToB METaJUIypruu
0JIarOpOHBIX METAIIIOB,;

- 3HaHHWE COBPEMEHHOI'O COCTOSIHUSI DKOHOMHMKM PEAKUX METANIOB U €€
TUHAMUKH (00€CTIeUeHHOCTh ChIPhEM, 001aCTH MPUMEHEHHUs, 00bEMBI MPOU3BOJICTBA U
noTpebIeHus, LIEHbI, IEPCIEKTUBBI), @ TAK)KE UCTOUYHUKU ATONH HHPOpMAIUY;

- 3HAHHE TEOPETHYECKMX OCHOB M TexHoioruii mpoussoictBa Mo, W, Ti, Re,
Se, Ge, Ga, U;

- 3nanue npuHOunoB npoussojactea V, Nb, Ta, In, Tl, Te, Ra, P33, Li, Rb, Cs,
Be;

- 3HAHHWE OCHOBBI COBPEMEHHBIX TEOPUU KHCIIOT U OCHOBAHHU;

- 3HaHUE€ (PU3NYECKUX U XUMHUYECKUX CBOWCTB HEOPTAHUYECKUX BEILIECTB;

- 3HaHWE OCOOEHHOCTEH CBIPHEBOM M DSHEPreTUYEeCKOM 0a3bl XMMHYECKUX
IPOU3BOJICTB, TPAAULIMOHHBIX UCTOYHUKOB ChIPbSI 1 SHEPTOHOCUTENH;

- 3HaHWE NPUHIUIOB BHIOOpPa U OOOCHOBAHHUS CBHIPHEBOM M IHEPrETUUYECKOM
0a3bl MPOU3BOJICTB HA OCHOBE TEXHOJOTHUYECKUX U SIKOHOMUYECKUX KPUTEPUEB;



- 3HAaHWE TEXHOJIOTMM MOJYyYEHHsS HEOPTaHMYECKHX KHUCJIOT W OCHOBAaHUM M3
MUHEPAIBHOT'O CBIPBS U CIOCOOOB YIPABJIEHUS TEXHOJIOTHYECKHMMH MPOLECCAMU;

- 3HAHHE TEOPETUYECKUX 3aKOHOMEPHOCTEH pacdeTra TEPMOJMHAMUYECKHX H
KMHETHYECKUX XapAaKTEPUCTUK OCHOBHBIX IIPOLECCOB XUMHUYECKOM TEXHOJIOTMU
HEOPraHUYECKUX BEIICCTB;

- 3HaHHE TEOPETUYECKUX OCHOB  XMUMHKO-TEXHOJIOTMUECKHX  IPOLIECCOB
HEOPraHU4YECKOTO CUHTE3A;

- 3HAHHWE THUIOBBIX TEXHOJIOIMYECKUX CXEM IIPOM3BOJCTBA HEOPraHUYECKUX
BEILECTB;

- 3HAaHWE NapaMETPOB THUIOBBIX TEXHOJOIMYECKUX MPOLECCOB MPOU3BOJICTBA
HEOPraHNYECKHUX BEILIECTB;

- YMEHHE COCTaBJIAITh MATEMAaTHYECKUE MOJIEIU THUIOBBIX MPO(PECCHOHATBHBIX
3a/1a4, HaxXOJUTh CHOCOOBI MX PELIEHUH M MHTEPIPETUPOBATh MPOQPECCHOHATBHBIN
(busmyeckHii) CMBUI MOTYYEHHOTO MAaTEMAaTUUECKOTO PE3YIIbTaTa;

- YMEHHE HCIOJIb30BaTh 3HAHUSA O CTPOCHHUM BEIIECTBA, MPUPOJIE XMMHYECKOU
CBA3M B pPA3JIMYHBIX KJIACCAX XUMHUYECKHUX COCIMHEHHMM JJIi I[OHUMAaHUs CBOWCTB
MaTEepUAIIOB U MEXaHMW3Ma XUMHUYECKHUX IPOLECCOB, MPOTEKAIOIIUX B OKPYKAIOIIEM
MUDE;

- yMeHHue pa3palaThiBaThb Hay4dHbl€ U TEOPETHUUYECKHE OCHOBBI KOMIUIEKCHOMN
nepepaboTKU KHUJIKHUX, Ta3000pa3HbIX U TBEPJIbIX TOILJIUB, B TOM YHCIIe HEPTH, Ta30BbIX
KOH/ICHCATOB, ra3a, KaMEHHBIX YyIJIeH, claHleB, Topda, NPUPOIHBIX TIpaduTOB,
LIYHTUTOB, MPUPOJHBIX OUTYMOB M MHHEPAIBHOTO CBIPhS C CO3JIaHUEM 3aMKHYTBIX
CUCTEM;

- YMEHHE HCMOJb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTMH U 0a3bl JaHHBIX B
CBOEH MpeaMeTHOM 00JacTH, TMaKeThl NPHUKIAJAHBIX MporpamMM JJjsi  pacyeTa
TEXHOJIOTUYECKHUX MTapaMeTpoB 000Py10BaHMUS;

- YMEHHE CHCTeMaTH3UpOoBaTh M 00001IaTh MH(DOPMALUIO MO UCIOJIb30BAHUIO
PECYPCOB NPEMTPUSITHM;

- YMEHHE IUIaHMpOBaThb MW  MPOBOAUTH  (U3NYECKHE U  XHUMHUYECKHE
HKCIIEPUMEHTBI, MPOBOJUTh 00pabOTKY MX pEe3ysbTaTOB U OLIEHUBATh MOTIPEHIHOCTH,
MaTeMaTUYeCKd MOJEIUPOBaTh (PU3MYECKHE M XMMHUYECKHUE IPOILECCHl U SIBJICHMUS,
BBIJIBUTaTh TUIIOTE3bI U YCTAHABIMBATH IPAaHULBl NX IPUMEHEHUS;

- YMEHHE TpPOBOAUTH CTaHAAPTHbIE U CEPTU(PUKAIMOHHBIE HCIIBITAHUS
MaTepHualoB, U3/1EJIMH U TEXHOJIOTUYECKUX MPOLECCOB;

- YMEHHE HCIOJIb30BaTh 3HAHHE CBOWCTB XUMUYECKUX DJIEMEHTOB, COCIMHEHUN
U MaTEpHAJIOB HA UX OCHOBE JJIS PEIICHHUS 3a7a4 MPOPECCUOHAIBHON A TENbHOCTH;

- YMEHHE€ HUCIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKUX TEOPUN JJIs pelIeHUs
BO3ZHUKAIONMX (U3UUECKUX 3a7a4, CAMOCTOSATEIBLHOTO MPHOOpEeTeHUs (HU3UUECKUX
3HAHWM JUIsl TIOHUMaHUsl MPUHLMIOB paOOThl MPUOOPOB M YCTPOMCTB, B TOM YHUCIE
BBIXOJSIIIMX 32 MPeebl KOMIIETEHTHOCTH KOHKPETHOTO HAPaBIICHHUS;

- YMEHHE H3yuyaTh HAyYHO-TEXHHYECKYI0 HH(OpPMAIHIO, OTEYECTBEHHBIN WU
3apyOexKHBIN OTIBIT 110 TEMATHUKE UCCIIeI0BAHUSI.
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COJEPKAHHUE BCTYINUTEJBHOT' O UCHIBITAHUS IO CHEIIUAJIBHON
JUCHUIIIMHE «XUMHNYECKHUE TEXHOJIOI'MH, HAYKHA O
MATEPUAJIAX, METAJIJTYPI' U51»

Ha BCTynmuTENbHOM UCHBITAHUM COUCKATENb JOJDKEH MPOJAEMOHCTPUPOBATH
OCHOBHBIE KOMIETEHIIMH, C(HOPMHUPOBAHHBIE B pE3yJbTaTe OCBOCHUA Y4eOHOU
TUCIUIUINHBL  «Teopust W TEXHOJOTHS TEPMUYECKOM U  XHUMHUKO-TEPMUYECKON
o0paboTkuy, «Teopus MeETaTyprudecKux IMpoleccoBy, «MeTamnyprusi LBETHBIX,
peAKux U OJIaropoAHBIX METaIoB», «TeopeTHuecKue OCHOBBI TEXHOJOTUHU
HEOPTraHWYECKUX BEIECTB» M CMEXKHBIX C HUMH AWCIUIUIMH B BBICIIEM Y4e€OHOM
3aBeJICHUM MpU 00YYEHUH 10 IporpaMMamM CIelUuaInTeTa, MarucTpaTyphl.

CTPYKTYPA BCTYHUTEJBHOI'O UCIIBITAHUSA

BerynurenbHOE HCTIBITAHUE BKIIFOYAECT:
1)  VYcrHbIe OTBeTHI Ha TpPU BOMpPOCA U3 CIUCKA BOMIPOCOB  JUIS
BCTYNUTEIBHOTO UCTIBITAHUA.
2) becema ¢ uieHaMM 9SK3aMCHAIMOHHOW KOMHCCHU II0 BOIPOCAM,
CBA3aHHBIM C HAYYHBIM HCCJIEJOBAHUEM COMCKATENS.

1. PA3JIEJIbI METAJLTYPT UM YEPHBIX IIBETHBIX U PEJIKUX
METAJIJIOB, PACCMATPUBAEMBIE B XO/JIE BCTYHUTEJIBHOI'O
HUCIIBITAHUA

1. MeTa/utypruu 4€pHbIX HBETHBIX U PEAKUX METALIIOB

1.1. BBegenue. Teopusi MeETaIUTypruyecKMX IMPOLECCOB — Hay4dHash OCHOBA
coBpeMeHHOM Mertamutypruu. OCHOBHBIE 3a/ladu Kypca. Ponb ¢Gu3myeckol XuMuu u
(GU3UKK B CTAHOBJICHUU AUCHUIUIMHBL. Kiaccudukaius MeTauryprudecKux MpoieccoB,
OCHOBHBIE TPUEMBI, MPOLECCHl UM PEAKIMU IPU BBIICICHUHM I[BETHBIX METAJIOB W3
MOJIMMETAJUTMYECKUX PyA M WX TIyOOKOW OYUCTKE OT TMpuMeced. 3HadyeHHe
MUPONPOLIECCOB B Pa3BUTUU METAILUTYPTUU LBETHBIX METANIOB M POJb POCCHICKHUX
YYEHBIX B CO3JJaHUU TEOPUH OCHOB METALUTYPruu. MecTo TepMOJIUHAMUKN U KUHETUKU
MPOIIECCOB B TOMOTE€HHBIX U T€TEPOTr€HHBIX CUCTEMaX KaK OCHOBHBIX MPUEMOB aHaIU3a
METAJLTYPTUYECKUX MPOLIECCOB.

1.2. CocraB u cBoiicTBa ra3oBoii ¢a3pl. XapakTepucThKa Ta3oBOW (a3bl.
TepmoanHaMyKa B3aMMOACHCTBHSI Ta30BBIX PEAareHTOB C KuciopoxoM. OrneHka
coctosiHus paBHOBecus. Bzaumonpeiicteue CO, H;, SO;, CHs ¢ xucnopomom.
PaBHOBecHBIN cocTaB Kak (yHKIMs naBieHus. KuHeTHMKa M MeEXaHW3M peaKiuid
ropeHusi BoAopoAa M oOkucu yriaepoaa. llpenensl camMOBOCIJIaMEHEHHUSI CMECEH.
MexaHn3M U KUHETHKA B3aUMOJEHCTBHUSI KOMIIOHEHTOB BOASHOTO ra3a.

1.3. IIpouecchl B3anMoaeiicTBHUs yriiepoaa ¢ ra3oBoil ¢gaszoil. OxkuciieHue u
razupukanmus yriaepoaa. TepMOAMHAMUYECKHMN aHaiW3 TOPEHUS yrjiepoaa ¢
KUCJIOPOAOM U BOJAHBIM TapoMm. PaszHoBugHOCTH yriiepoja. OIlieHKa COCTOSIHUS
paBHOBecusa. HampaBnenuwe mnpouecca. KuHeTnka M MeXaHHU3M TOPEHHUS TBEPJIOTrO
yraepoja. Cxema rereporeHHoro mpoiecca. OcoOEHHOCTH NPOTEKaHWsl Mpolecca B
KHUHETHYECKUX U NUP(DY3MOHHBIX 00JacTsIX. BhIABICHUE JTUMUTHUPYIONIUX CTaAUM U
nyTell uHTeHcU(UKauu mnpoiecca. TermioBoe BOCINIAMEHEHUE W TYIICHUE TBEPABIX
matepranioB. OCOOEHHOCTHM  CTAlIMOHAPHOTO  MPOTEKAHUS  HHAOTEPMHUUYECKON
TETEPOreHHON PEaKIUU.
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1.4. Teopusi o0pa3oBaHusi W JUCCOUMANNM XHUMMYECKHMX COeIUHEHUIA.
Jucconmanusi COEIMHEHHM IEPEMEHHOr0 COCTaBa IPU NOCTOSHHOM TeMIeparype.
Jlucconmanusi COeMMHEHW ¢ OOpa30BaHWEM KOHJICHCHPOBAHHBIX (a3 MOCTOSTHHOTO
cocraBa. BiausHue arperatHpIX MpEeBpAIIEHUA HAa MPOLIECCHI TUCCONUALIMU COCUHEHUI
MeTaioB. Jluccouuanus COENMHEHHM, O0Opa3ylolux pacTBOphl. MexaHusMm W
KHMHETUKA TUCCOLMAIMN COCIUHEHHUI.

1.5. Ilpoumecchl OKHCJIEHHMSI MeETAJJIOB. TepmoguHaMuka, KHHETHKA U
MEXaHU3M OKHUCJIEHUs TBepAbIX MeTauioB. CTpyKTypa OKaJuMHbl Ha MeTaax.
OkucneHue pacriaBiI€HHbIX METaJIOB.

1.6. IlIpoumeccbl BOCCTAHOBJIEHHUSI COECJMHEHUIl METAJJIOB. I'a3zoBoe
BOCCTAaHOBJICHUE OKCHJIOB HEJIETYUYHX METAJUIOB. BOCCTaHOBIEHME OKCHIIOB JIETYYUX
METa/uioB. BoCCTaHOBIEHME XJIOPUIOB METAIOB. BOCCTaHOBIEHHE OKCUAOB W3
pacriaBoB.  Packucienue — MeTaiioB.  AJIOMOTEPMHUS M CHIIMKOTEPMUSL.
BoccranoBineHne B yCHOBHSIX IUIa3MEHHBIX Temmeparyp. Pome Bakyyma 1ipu
BOCCTaHOBJICHUU JIETYYUX METAJIOB.

1.7. Ilpoueccsl B cyab(uaHbIx cucteMax. BizaumoneiictBue cyab)uaoB c
razaMy. YciaoBusi oOpa3oBaHMs M JHCCOLUMALMU CYyIbPUAOB. MeXaHW3M M KUHETHKA
okucieHus: cynbdunos. OOGxur cynbhunoB. Crekanue. BzaumonencTBue MexIy
OKCHJAMU H CylbQuaaMu OJHOTO MeTajula. Peakiuum Mexay cynbpuiaMu Hu
cynbdaramu. OCHOBBI T€OpUH TUTABKU CYIb(GUI0B. COBpEMEHHBIE TEOPUU MEXaHU3Ma
OKHUCJICHUS CYTb(OUIOB.

1.8. IIpouecchl, 0CHOBAHHBbIEC HA MCNOJb30BAHUN CBOCTB CHCTEM MeTAJLI -
rajoreHua. Bzanmoaencresue OKCUI0B C TAJIOTEHAMU, XJIOPUIAMU JIPYTUX JJIEMEHTOB.
Pons  yraeponconepxkamux Jg00aBOK MpA  XJOPUPOBAHUM OKHUCIOB. (OCHOBBI
xJjiopupyromiero ooxura. Cerperanus.

1.9. Merasutyprudyeckue pacmiaBbl. (CXOJCTBO M pa3iIvM4ue BEIIECTBA B
TBEPAOM M KHUAKOM COCTOSHUU. COBpPEMEHHBIE TEOPUM CTPOCHUS KUIKOCTEH.
PacninaBnenneie cmecu okucioB. CTpoeHME NIUIAKOBBIX pacruiaBoB. KaTtnoHbsl —
MoauduKaTopel U ceTkooOpazoBaTear. MUKPOHEOTHOPOJHOCTh IUIAKOBBIX CHCTEM.
JlnarpaMmbl COCTOSIHHSI OCHOBHBIX IIJAKOBBIX CHCTEM ULBETHOW METAJLUIYPIHUHU.
[ToBEpXHOCTHOE HATSKEHME KAK OTPAKEHUE CTPOCHUs LUIAKOBBIX CHUCTEM. BriusHue
OCHOBHBIX KOMITIOHEHTOB Ha BEJIMUYWHY [MOBEPXHOCTHOI'O HATSHKEHUS 1U1akoB. Ousnko-
XUMHUYECKHUE CBOWCTBA M CTPOCHUE PACIIABICHHBIX CynbpuaoB. Jlenenue cynbhuaoB
Ha HWOHHBIE JKMAKOCTH W IIOJYIPOBOJHHMKHA. MeETauIM3UPOBAaHHBIE IITEUHBI.
AKTHUBHOCTH KOMIIOHEHTOB B OKCUIHBIX U CYyIb(PUIHBIX cucTemMax. OCHOBHbIE (DU3UKO-
XUMUYECKUE  XapaKTepUCTHUKHU  PACIUIABICHHBIX  METaUIOB.  DHEpreTuyeckas
XapaKTepUCTUKA TPAHUIIbl KOHTAaKTa MeTalll — IIIaK, ITeH — miak. OOpa3zoBaHue
JBOMHOTO 3JIEKTPUYECKOTO c10si. KOHTaKTHasg rpaHuiia METaJUT — HUOHHBIA MMPOBOIHUK.
Pacnpenenenue 3apsaoB IBOMHOTO ciiosi. Mex(a3Hoe HATSHKEHUE B CUCTEMax MeTall
— IUIaK, WITEHWH — IUIaKk. BiMsHWEe cocTaBa MIIaKa Y IUTEMHA HA W3MEHEHUE
MexdazHoro HaTsKeHUs. Biusiaue Temnepatypsl Ha Mexda3zHoe HATSHKEHHE.

1.10. ITorepu UBETHBIX METAIOB €O HUIAKaMH. CKOpPOCTh OCaXICHUS U
BCIUTBIBAHUSL AucniepcHOr (a3el B kumkou cpeae. KoamuciieHnuss B pacruiaBax.
Pacnpenenenue mreliHa W 1nIaka, Metauia M IUIaka. MexaHu3M Iepexojia IEHHbBIX
KOMIIOHEHTOB uepe3 TpaHully pasnena. [lorepu MeTannoB npu jaaBkax. 3aBUCUMOCTb
[IOTEPb METAJIOB OT BSI3KOCTH, YAEIBHOIO BECA, TEMIIEPATYPHL, COCTABA IILIAKOB.

1.11. Kpucrajnu3sauuoHHble MeTOAbI pPa(PUHUPOBAHUA  METAJLIOB.
JlukBarsi ¥ JHMKBaMOHHOE padUHUpOBaHWE MeTaioB. KuHeTmka mporecca.
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Hanpasnennass kpucramiuzanus. PaBHOBecHbIH M 3((EeKTUBHBIA KOI(DPHUIIMEHTHI

pacupeneneHuss NpUMEced NpH KpUCTAUIM3auuu. 30HHAs IUIaBKAa. BeIpamyBaHue
MOHOKPHCTAJIJIOB.

1.12. Ilpouecchbl, OCHOBAHHbIE HA MCIAPEHUM M KOHJAEHCaUuH. BennuuHbl
JABJICHUSl TApOB METAJJIOB, OKCUIOB, CylbpuaoB. TepMoauHaMuka uUCHApPEHUS
IPOCTBIX BEHIECTB M PAcTBOPOB. MeXaHM3M M KHHETHMKA IPOIEccCa HCHapeHUs.
@dakTopbl, BIUAIONIME HA CKOPOCTh MPOIECCa HCMApPEHUs. 3apoJiblIeo0pa3oBaHue
HOBOM (a3bl. Kumenue pacriaBoB. MonekymspHbld pexxum wucnapenus. I[lotepu
METAJUIOB B BHJE MAapOB MPHU BOCCTAHOBUTEIBLHOM Ipouecce. OTroHka meramia H3
uiaka npu GbIOMUHTOBAHUU.

Teopuss mpoLECCOB KOHJIEHCAIMM YUCTBIX IIAPOB M CMECHM IIApOB €
HEKOH/ICHCUpYeMbIMH razamu. KoHaeHcanus B )KUIKOCTh U B KPUCTAJUIMYECKYIO (a3y.

OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB IEPErOHKM KUAKOCTEH. BakyymHoe
paduHUpOBaHKE METAILIOB.

2. Teopus 3j1eKTpOMeTANIYPrHYECKHUX NIPOLIECCOB, paccMaTpMBaeMbie B
X0/Je BCTYNUTEIbHOI0 UCIIBITAHUA

2.1. Beegenue. Ilpenver u conepkaHue IUCHUIUIMHBL. DJIEKTPOXUMHYECKUE
npoueccbl.  OCHOBHBIE  JJEKTPOXUMHUYECKHE U DJIEKTPOMETAJUTYpPIHUECKHE
npousBoAcTBa. KpaTkuii uctopuueckuii 0030p pa3BUTHUS  3INEKTPOMETAILIYPTUU
LBETHBIX METAJLIOB.

2.2. JIBOIHOI 3JIEKTPHUYECKHH CJIOM HA TPaHHUIE IEKTPOA - IJIEKTPOJIMT.
Ckauok MOTEHLMaja Ha TpaHMIE DJEKTPOA — 3JIEKTpPoduT. Tox oOMeHa. J[BoWHOI
anektpuueckuit cinoit (J.9.C.). Monens ['enbmronsiia, Teopus ['yu-Hammnena, teopus
repna. IInotHaa u nuddysunonnas yacts J.9.C., ux norenuuansl. Cnenudpuyeckas
azcopOIMs Ha 3apsHKEHHON MOBEPXHOCTH 3JIEKTPOAa. DIEKTPOKANWIUIIPHBIEC SIBJICHUS.
DJIEKTPOMETPHI, IEKTpOKaNuUIsipHbie KpuBbie. HyneBas Touka meramina. CopOuus u
necopOusi TMOBEPXHOCTHO-aKTUBHBIX BemecTB. Emxocts [J[.9.C., Metomsl ee
M3MEPEHUS W WCIIOJB30BaHUA Ui ONPENENICHHS NOTEHIMAIOB HYJEBOTO 3apsja,
pacyeta ajcopOLUMU TMOBEPXHOCTHO-aKTHMBHBIX HOHOB M BEJIIMYMHBI IOBEPXHOCTU
AJIEKTPOOB.

2.3. DJeKTpoAHbIe MOTEHUHAJIBI U JIEKTPOABHKYIINE CHJIbI. PaBHOBECHBIC
aneKkTpoAaHble  noreHuuanbl. CranpaptHeii  noteHuuman. ®opmymna  Hopuera.
Hcnonp30BaHWe CTaHAAPTHBIX MOTEHLMUAIOB JJIsl ONMCAHUS XMMHUYECKOTO PaBHOBECUS
B pacTBOpeE.

Knaccudukanuss 37eKTpoAoB.  DJEKTpoAbl MEPBOro pojaa, BTOPOro poja.
OnexTpoasl cpaBHeHUs. CTEKISIHHBIN 3JIEKTPO, MEMOpaHHBIE 3JIeKTPoIbl. M3Mepenue
pH. AManibramusie 3J1€KTpoOibl. DneMeHT BecToHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE WJIM PENOKC-IOTeHIMANbl. IX nu3mepenue u
pacyeT ¢ y4YeTOM HOHHOM CHJIbI pacTBopa H KO3(PQPUIMEHTOB aKTUBHOCTH.
[ToTeHIITMOMETPUUECKUN METOJ H3YYECHUS CTOMKOCTM M COCTaBa KOMILUIEKCHBIX
COE€IMHEHUN METAJIOB.

'anpBaHMYECKHI DJJIEMEHT M €ro JJIEKTPOABHXKYyIIas cwia. MeTtoasl H
arnmaparypa I U3MEPEHHUS JICKTPOABWKYIIUX CUJI. KOHLIEHTpAalMOHHBIE 3JIEMEHTHI C
nepeHocoM u 6e3 neperoca. b dy3noHHbII TOTeHIIHANT. DJIEKTPOIUTHIECKUAE KITFOUH.

2.4. DuexkTpoJn3 BOAHBIX PpPacTBOPOB. (CHOBHBbIE 3aKOHOMEPHOCTH.
IIpoxoKaeHHnEe 3JIEKTPUYECKOIO TOKA Yepe3 AIEKTPOXUMUYECKYI0 cucremy. KaroaHbie
U aHOJHBIE MPOLECCHl, AKTUBHBIE W IMACCHUBHBIE 3JIEKTPOJABlL. 3aKOHBI 3JIEKTPOJIH3A.
DNeKTpOXUMHYECKUI 3KBHBaleHT. Bpixogq mno Toky. KymoHomerpbl. Bo3moxHbie
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ciydan HecoOmoneHusi 3akoHa Dapanes. [lonstTue o rajpBaHOCTETHH U
raJIbBaHOIUIACTUKE. DJIEKTPOAHAIU3 U KYJOHOMETPHSI.

DNeKTpOnpOBOAHOCTD AIEKTPOJIUTOB. N3mepenue U pacuer
ANEKTPONpoBOAHOCTH. llonBHkHOCTP HMOHOB. YUucina  mepeHoca W METOAMKA HUX
onpenesieHus. [IpyHIMI KOHIYKTOMETPHH.

Hanpsbkenne paznoxkenus. Pacduer 1o TepMOAMHAMUYECKUM JAHHBIM U
npakTudyeckoe ompeneneHue. OOpaTHas 3JIEKTPOABIKYIIAs cuia. Y AENbHBIN pacxo
SHEPIrUU MPH IEKTPOJINU3E, BBIXO 10 IHEPTUH.

2.5. KuHeTHMKA JJIEKTPOAHBIX MPOLECCOB. JJIEKTPOJAHAS TMOJISIPU3ALUS.
[Tonsitue 00 AMEKTPOIHON Modspu3anuu. BiausHue mioTHOCTH Toka. CTalliOHAPHBIN
noteHuan. [lonspusanuonHas KpuBasd. AnmapaTypa U METOAbl CHATHS (ITOJY4YEHUS)
OIS PU3ALIMOHHBIX KPUBBIX.

Huddysuonnsie orpannuenus. Konmnenrpanuonnas nosispusanus. [IpenensHas
IUIOTHOCTh TOKa. BBIBOJ ypaBHEHHsSI KOHLIEHTpAUMOHHOW mossipuzaiuu. Ciydau
pacTBOPUMOro  aHoAa. BocCCTaHOBJIEHHE  HECKOJbKMX  KaTHOHOB.  [lpmHuumn
nossiporpapur. OCHOBHOE ypaBHEHHME MoJsiporpaduu i PTYTHOIO KamelabHOTO
anekTpoaa. IIpuHIMNI aMnepoMeTpruuecKoro THTPOBAHUS.

DnexkTpoxuMuueckas mnojsipusanus (nepeHanpsbkenue). [lepeHanpspkenue mnpu
BBIIEJICHUM Bojaopoja Ha kartoje. [wumoressl. VYpaBHenue Tadens. Teopus
3aMEJIEHHOTO pas3psijaa, ee craHoBieHUEe. OCHOBHOE ypaBHEHHUE ISl NIEpEHANPSKECHHUS
BbIJICJICHUS Bojopoja. BiusHue pasznuuabix (akTopoB (Marepuans M COCTOSHHE
NOBEPXHOCTH 3J€KTpoaa, pH M HOHHBIA COCTaB pacTBOpa, HAJIU4YHME B PaCTBOPE
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, BEIMYMHA TOKa, TEMIEpaTypa pacTBopa U Jip.) Ha
IIEpEHANPSKEHUE BOAOPOAA.

Onpenenenue MNpUPOJBl  BJIEKTPOJHOW TONSpU3aluu. BiusHuEe CKOpPOCTH
NepeMENINBaHUs 3JIEKTPOJIUTa HA KOHUEHTPALMOHHYIO mojspu3auuto. llpumenenue
BpalaoNIerocs AUCKOBOTO 3JEKTpoaa Mg omnpeaesieHus koddduimento auddysun
pa3psKAIOIIMXCS  MOHOB. BrusHue TeMmmepaTypbl 3JIEKTPOJMTA HAa CKOPOCTh
ANEKTPOJHON pa3psaaku. DPQPeKTUBHAS SHEPrUsi aKTUBALMK 3JIEKTPOJHOTO Mpolecca.
TeMnepaTypHO-KMHETUUECKMM  METOJ  OINPENCIICHUS  OPUPOABI  DIJIEKTPOIHOM
HOJISIPSIPU3ALIAH.

2.6. DiaexTpoaHble MPOUECCHI NMPH OCANKACHHHM METAIOB M3 PacTBOPOB.
KadecTtBO o0cCagkoB M MNOPOIIKOB. XapaKTEPUCTUKA KAaTOAHBIX OTJIOKECHUU U
TpeOOBaHUS K OCaJKaM. 3aKOHOMEpPHOCTH OOpa30BaHMs OTHENIbHBIX KPUCTAJUIOB U
MNOJIMKPUCTAJUIMYECKUX OCankoB. llomsipu3anusi mpu BBIAEIECHUN KPUCTAILUIMYECKOU
¢a3bl Ha KaTtoge. PaKTOPbI, BIUAIONINE HA CTPYKTYPY Ocajaka. Y CIOBHS U OCOOEHHOCTH
00pa30BaHMsI KOMIAKTHBIX U MOPOIIKOOOPA3HBIX KATOIHBIX OCAIKOB.

Karognsie npoiieccrl B pacTBOpax KOMIUIEKCHBIX coJiel MeTamioB. OcoOeHHOCTH
KUHETHKU 3JIEKTPOOCAXKICHUS METAJIJIOB U3 KOMILJIEKCHBIX 3JIEKTPOJIUTOB.

CoBMecTHBI  pa3psii HMOHOB Ha kKaroje. OO0gacTh  3IEKTPOXUMHUUECKOM
yCTOMYMUBOCTH BOAbl. COBMECTHBIM pa3psiji MOHOB MeTaula M BOAOPOJA, HOHOB
OCHOBHOT'O M MPUMECHOTO MeTaia. DIEKTPOXMMHYECKasi OYMCTKA DJIEKTPOJIUTA OT
npuMeceit. [loydenue cruaBos.

Oco0OeHHOCTH PTYTH KaK KaTOJHOTO MaTepuayiia. AManbramsbl. [lenmonsipusarius
Ipy paspsiic MOHOB MeTajula Ha PTyTH. llepeHanpsokeHue BblIIEIECHUS BOAOpPOJA Ha
pTyTH. AManbraMHasi METajuTyprusi. PTyTHBIN 371€KTpoJ B TPOMBIIIJIEHHOCTH.

AHonHbIe Tpo1iecchl. AHOJHOE PACTBOPEHUE METAJIOB C 00Pa30BAHUEM XOPOIIIO
pacTBOopuMBIX coennHeHun. [laccuBanusa meraiuoB. HepactBopumsle anoawl. Peaknnn
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aHOJHOT0 OKHCIeHus. BriOop MaTepurana aHOOB.

2.7. DyeKkTpoau3 PpacCIUIaBJEHHBIX CcoOJieid. OJIEKTPOJHOE pAaBHOBECHE B
pacmiaBax. CJI0KHOCTh M3MEPEHHUS JIEKTPOAHBIX MOTEHIMAIOB M AJIEKTPOABUKYIIHUX
CWJI B pACIUIABJIEHHBIX COJSAX. DJEKTPOXMMUYECKHUE PAIbl METaUIOB B pacIulaBax.
HanpspkeHne pasniokeHus paciuiaBiIeHHbIX cosieid. OCOOEHHOCTM MOJspU3alid B
pacriaBax.

Beixoa 1o TOKy M ynenabHBIA pacxoi SHEpruu. B3aumoaeicTBre 3IIEKTPOIHBIX
IPOAYKTOB MEXy COOO U C pacIulaBOM 3JIEKTpoJiuTa. BinsiHue TemnepaTypasl.

BnusiHue QU3MKO-XMMUYECKUX CBOMCTB 3JEKTPOJIUTA (TUIOTHOCTH, BSI3KOCTH,
[OBEPXHOCTHOTO HATsDKEHUsS, JAaBJICHUS Mapa M Jp.) Ha IPOLECC 3IIEKTPOJIU3A.
Crennuryeckue SBICHHS MPU AJIEKTPOJIN3E paciuiaBoB. KpuTuueckas INIOTHOCTh TOKA.
AnonHbIi 3hdexT.

OCHOBBI OTYYEHUS ATIOMUHHUSL, MATHUS U HATPUS 3JIEKTPOJIM30M PACILIIaBOB.

3. Teopusi ruAPOMETALIYPru4ecKMX NpoueccoB

3.1. Beemenme. Ilear u 3agaum  Kypca. Ucropus  pa3Butus
TUAPOMETAITYPTUYECKUX TPOLECCOB U BO3PACTAHUE UX POJIA B CBS3H C MOBBIIIEHUEM
TpeOOBaHMI K KOMIUIEKCHOMY HMCIOJB30BAHUIO CHIPbs, KAYE€CTBY MPOIYKIIMH, 3aITUTE
OKpYXarolen cpelpl. Ponb ruapomMeTailyprud B COBPEMEHHOM METAJLIYPIHYE€CKOM
IIPOU3BOJICTBE. OCHOBHBIE MPOLECCHl TUAPOMETAJUYPTHH. 3aJadyd  TEOpUHU
TUAPOMETAIUTYPTUYECKUX NpoLeccoB. 1IOHIATHE O TEXHOIOTUYECKHUX CXEMaX.

3.2. XuMH3M M TEPMOAMHAMHKA IPOLECCOB BbIIIEIAYNBAHUA. XHUMU3M
IPOLIECCOB  BBILIEIAYMBAHUSA, HE CONPOBOXKAAKOIIMXCSA HW3MEHEHHEM CTEICHU
OKHUCJEHUs KOoMIoOHeHTOB. IIpoctoe pacTtBopeHue. Peakuumu HeWTpanuzanuu.
OOMeHHBbIE  peaKIMM, COIMPOBOXKIAKOIIMECS O00pa30BaHUEM  MaJOpPaCTBOPHUMBIX
COEIMHEHMI WJTM Ta3000pa3HbIX BEILECTB.

XVWMH3M  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLECCOB  BbILIEIAUYUBAHUS.
BrllenaurBanue, CONMPOBOXKIAIOMIEECS] OKUCICHUEM KaTHOHA, aHUOHA WM Kak
KaTHOHA, TaK M aHHWOHA. BpllllenaynBaHue, COMPOBOXIAKOIIEECS BOCCTAHOBICHUEM
KaTUOHAa WM aHWoHAa. OKUCIUTENM W  BOCCTAHOBUTENW, MPHUMEHSEMbIE B
TUAPOMETAILTYPTUH.

TexHOoJIOrnYecKHne acreKThl BbllleaauynBanusl. [[oIroToBka ChIpbsi K Mpoleccam
BbIIICIaUYMBaHusA. MeToapl BblieaaynBanusa. [IpAMOTOYHBIN W TIPOTHUBOTOYHBIN
IPOLIECCHI.

TepMoanHAMUKa TMPOCTOTO  PACTBOPEHUA. XapaKTEPUCTUKA BOABI  Kak
PacTBOPUTEIIS.

TepmoauHaMuka MPOLIECCOB BbIIIICJIAYMBAHNUS, COTIPOBOXK/IAIOIIETOCS
OOMEHHBIMU XUMHUYECKMMU peakuusaMu. MeToabl pacuera KOHCTAaHT pPaBHOBECHS.
BnusHue temnepaTypsl M JaBJICHHs HAa PaBHOBECHBIM cocTtaB cucreMm. [lonsarue o
TEPMOJIMHAMHKE AE(PEKTHBIX KPUCTAIJIOB.

TepmoauHaMuka MPOLIECCOB BbIIIICJIAYNBAHNUS, COMPOBOXKIAIOIIUXCS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIMU peaKIUIMU. OKHUCINTEIbHO-BOCCTAHOBUTEIBHOE
paBHOBecHE BOJBI U BOJHBIX pacTBOpoB. Eh — pH —muarpammer (muarpammer [lyp6e),
UX MMOCTPOCHHE U aHaNu3. BrnusiHue xommiekcooOpa3oBaHus Ha MOTEHIIUAJIBI CUCTEM.

3.3. KuHerunka mpoueccoB BbllegaunBanusa. OOmas xapakTEepUCTHKA
BBIIIEJIAYMBAHNS KaK T'€TEPOre€HHOr0 MpoLecca, MPOTEKAIIIET0 C Y4aCTHEM ABYX H
6onee (a3. OOmiee ypaBHEHHE KHHETHKH IMPOIECCA BHIIEIAUYMBAHUS W €T0 aHAJIM3.
Oco0eHHOCTH TpoIIEcca BhIIIETaYUBAHU IPU YIaCTUH Ta30BoH (as3bl.
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3aKOHOMEPHOCTH BHelIHell u BHyTpeHHel nuddysuun. IlpaBuno IMumnunra —

bensopaca. 3akoHOMEpHOCTH TMPOTEKAHMsI TMpolecca B O0JNACTH  XUMHUYECKOM
KUHETUKU. OnpeaeneHue npupoibl JUMUTUPYIOLIEH CTAIUH.

BriienaunBanue gucniepcHoro wmarepuana. BiusHue QopMbl 3epeH  Ha
U3MEHEHHUE BEJIMYMHBI TMOBEPXHOCTH B IIPOLIECCE BBINICIAYMBAHUS M CKOPOCTH
nporiecca.

Brnusaue nedeKkToB KpPUCTAUIMUECKOW PEIIETKH Ha CKOPOCTh MPOIECCOB
BbIIIEIaYrBaHus. [[oHsATHE 0 MEXaHOAKTUBALIUH.

Karanuzaropel mpouecca BblllenaunBaHus. Heopranwmdeckne KaTaiu3aTOpBI.
buokaranmuzatopsl. [loHaTue o GakTepyalibHOM BBIIIEIAUYMBAHUN M €T0 MPUMEHEHUH
MIPU KYYHOM U MTOJA3€MHOM BBIIIICJIAYUBaAHUU.

XuMU3M, KUHETMKA M MEXaHU3M BBIIICIAUYUBAHUS METANIOB, OKCUIOB U
cynbunos. [Ipumepsr.

3.4. OcHOBBI TeOpUM NPOLECCOB MOHHOTO Oo0OMeHAa M 3KcTpakuuu. OO0ume
CBelEeHUsI O CcopOeHTaXx M HOHOOOMEHHbIX Marepuanax. Heopranuueckue
MOHOOOMEHHUKHM, AaKTUBUPOBAHHbIC  YIVIM, CHHTETHMYECKHE CMOJILI U  HX
XapaKTEPUCTHKA.

PaBHoBecue noHHOro oOMeHa. CelleKTMBHOCTh HMOHHOTO oOOMeHa. 3otepmbl
copbumu. Bnusaue cocraBa u pH pactBopa Ha KOd(D(UIIMEHTHI pacrpeiesieHus u
paszeieHus.

Kunetuka unonHoro oo6mena. IloHsTHe O IUIGHOYHOW U TeEJIEBON KHHETHKE.
Nonnsiit o6MeH B koioHkax. COpOIIMOHHOE U3BJICUCHHUE METAJUIOB U3 MTYJIbII.

DIIIOUpPOBaHUE u  xpomarorpadus. OpoHTaIbHAS xpomarorpadus.
BoiTecHurensHas xpomatorpadus. OmoeHTHas xpomarorpadus. M3MeHeHue 3HaKa
3apsjia MOHA 3a CYET KOMIUIEKCOOOPAa30BaHUs KaK METOJT JIFOMPOBAHMUS.

DJIEKTPOIUAIIN3 U €r0 HCHOJb30BAHHUE ISl ONPECHEHUS BOJBI , PETCHEpALNH
pEareHTOB U TOJIYYEHHS YUCTHIX BEIIECTB.

OO6mue cBeneHUus O METOAAX >KMIKOCTHOM 3KCTpAaKUUHU. THIIBI 3KCTPAreHTOB U
UX XapakTepUCTHKA. PacTBopUTENM W UX BIUSHHE HA IPOLECC OKCTPAKLIHH.
TpeOoBaHus K KauecTBY JKCTPareHTOB W PACTBOPHUTENICH, CBA3AHHBIE C TEXHUKOU
0€30ITaCHOCTH U 3aIIUTON OKPY’KAIOIIEH CPEIbI.

Oco0eHHOCTH paBHOBECHSI PEAaKIMi B MPOIECCaX AKCTPAKIIMU HEHTPaTbHBIMH,
KaTUOHOOOMEHHBIMU U aHMOHOOOMEHHBIMU JKCTpareHTamu. [loHATHE O CMHEpreTHOM
s dekTe npu UCTI0JIb30BAHUH JIBYX DKCTPAreHTOB.

KuneTnka mpoieccoB 3KCTpaKIUUA U pa3iesieHus OPraHUYeCKOl U BOJHOU ¢a3.
[IpyHIMIBI anmapaTypHOTO OCYIIECTBJICHUS MPOILIECCOB 3KCTPAKIMU. DKCTPAKTOPHI
TUIIA CMECUTEIb—OTCTONHUK, KOJIOHHBIE U [IEHTPOOESKHBIE IKCTPAKTOPBI.

[IpuMepbI UCITOIB30BAHUS MTPOLECCOB SKCTPAKINH B IBETHOW METAJUTYPTHH.

3.5. OcaxnaeHue MeTa/NIOB M3 PacTBOPOB. BoCCTaHOBIEHHE METAILIOB
BOJIOPOJIOM. 3aBUCUMOCTh MoTeHIMana cuctembl H'/H, oT mapruanbHOrO JaBicHHUS
Bozoposia U pH pactBopa. MexaHHU3M U KHHETHKA MPOLECCOB BOCCTAHOBJICHUS MEAU B
CEPHOKHCIIOM M aMMHAYHOM pACTBOpPAX. [EOPETUYECKUE OCHOBBI OCAXKACHUS
BOJOPOJIOM  DJICKTPOOTPHUIIATEIILHBIX METAIOB — HUKENs U koOanbTa. [IpumeHeHue
npyrux razoodpasusix BoccranoButeneid — CO u SOx.

Ocax/JeHue METauioB M3 PACTBOPOB HEOPTAaHUYECKUMH W OPraHUYECKUMH
peareHTaMiu—BOCCTaHOBUTENSIMU. 30upaTenbHOe ocaKaeHue 30J10Ta B XJIOPUIHBIX U
nautanus B cynbdaTHeix pactBopax comsimu Fe (II). Ocaxmenue OaropomaHbIx
METaJJIOB OPMHUATOM HATPUSI.
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[{lemeHnTanys METAUIOB KAK MPOLECC BHYTPEHHETO JIEKTpoau3a. TeopeTnueckui
U pealbHbId mOpenensl HeMeHTauuu. Mexanu3M M KuHeThka npouecca. [loGounbie
IIPOLIECCHI U X MOJABJICHUE.

Oco0OEHHOCTH NEMEHTAIlUU 3JIEKTPOOTPULIATEIIBHBIX MeTauioB. l[IpumeneHue
amanberam. llemenTtanusi ramms TamiamMo amomMuHusA. BnusHue oOpazoBaHus
XUMHYECKUX COCOUHEHHI U CIUIABOB HA MOJIHOTY M CKOPOCTh OCaXKIEHUS METAIIOB
IPU LEMEHTALINH.

Mertonel wucciienoBaHus mnpouecca nemeHTtauuu. [loctpoeHne u  aHanu3
MOJIAPU3ALMOHHBIX KPUBBIX. OmpesesieHne KaToIHOTO (aHOIHOT0) KOHTPOJIsS Mpoliecca.
N3meHeHune CKOpoCTH IIEMEHTAIlMU 10 Mepe 00eTHEHUsI pacTBOPA.

[Ipunumnel anmapaTypHOro OQOpPMIICHHS TMpollecca ILEMEHTAauu U (HOpMBI
HEMEHTHPYIOMIETO MeTaia (CTPYyXkKa, ApoOb, JHUCTHI, MOPOIIOK, JKUIKUAE CIUIaBbl —
aMaJIbraMbl, Tajuiama).

3.6. 3aKOHOMEpPHOCTH OCANKACHUSA TPYAHOPACTBOPUMBIX COCIMHEHMH M
KPUCTAJUIM3ALMH COJICH.

3aKOHOMEPHOCTH  OCaXACHUS  TPYJAHOPACTBOPUMBIX  COEAMHEHUH  H
KPHUCTAJUIA3ALANA COJIEN.

Kpucramnmmsanus coneil. PaBHoBecue B cucTteMax cojib-BoAa. /JIBOMHBIE CHCTEMBI.
Meronsl  kpucTaumM3anud  cojied.  M3orepMuueckas M H30TrMApHYECKas
Kpuctaimuzanus. Pacuer BBIXO/Ia MPOAYKTOB TMPHU  KPUCTALIM3AUUU  TIO
JUarpaMMe COCTOSIHUS.

Tpoiinbie cuctembl. M300pakeHne M30TEPMUUYECKUX CEUCHUN TPOUHBIX CHCTEM
C ToMomIbl0 TpeyronbHuka ['nbbca u nuarpammel Illpelinemakepca. Ananu3
MPOLIECCOB KPUCTAIUTU3ALAN COJIEN B TPOMHBIX CUCTEMAX.

MexaHn3M W KHHETHKAa IIPOLIECCOB KpUCTAIM3aluu cojieid. Ilonsarne o
FOMOIT€HHOM M TE€TepOreHHOM  3apojbllieoOpazoBaHu.  Poiab  3aTpaBkw.
[lepexpucrammsanus.

OOmue 3aKOHOMEPHOCTH OCAXKIEHUS TPYAHOPACTBOPUMBIX  COEIMHEHHM.
PacTBOpuMOCTh ¥ TIPOU3BEAEHUE PACTBOPUMOCTU TPYIHOPACTBOPUMBIX COEAMHEHUH.
Brnusaue temmeparypbl, W30bITKa OJHOMMEHHBIX HOHOB, MOHHOW CHIIBI PacTBOpA,
poLEecCOB KoMmIuiekcooOpa3oBanust U pH pactBopa (B ciyuae ocaKAeHHs coJjeit
cabbIX KHUCJIOT M Cila0blX OCHOBaHMI) Ha pPacTBOPUMOCTb MaJOPACTBOPUMBIX
COCIMHEHU.

SIBnenue nzoMopdu3Ma HpU OCAXKIECHUM TPYAHOPACTBOPUMBIX COEAMHEHUU.
3akon XiionuHa. J[pyrue NpUYMHBI 3arpsi3HEHUS OCAaJKOB. BiusHWE 3aTpaBKH Ha
CKOPOCTh (POPMHUPOBAHUS U KauecTBO ocaaka. IIporeccsl NpOMBIBKH, penybHali U
NIEPEOCAKACHUS.

3aKOHOMEpPHOCTH THApaTooOpa3zoBanus. PH Hauana ocaxaeHus kak (QyHKIUS
[IP m akTMBHOCTM MOHOB B pacTBOpe. BiMsHHE CTENEHUM OKHUCICHHUS HMOHA Ha OTY
GYHKUHUIO.

Paznenenue metainoB MetoaoM ruaponn3a. CoocaxI1eHUe THAPOKCUIOB.

Ocaxenne oCHOBHBIX coseil. Jluarpamma I'pomoBa — JloOpoxoTosa.

OcaxaeHne  XalbKOTEHWJOB MeTauioB. Brausuue pH  pactBopa Ha
pPacTBOPUMOCTh XaJIbKOI€HHI0B. BO3MOXKHOCTh 00pa3oBaHUs XalbKOTE€HOCOJEH MpH
n30bITKE ocaauTens. Biusaue kommiekcooOpa3zoBaTeei.

4. MeTa/uryprusi TAKEJIbIX IBETHBIX METAJLIIOB

4.1. Baeaenume B MeTALNIyPIMI0 MeIM M COBPEMEHHbIC 3K0JOrO-
JKOHOMHUYECKHEe TpeOOBaHUSI K TEXHOJIOTMH. OcCHOBHBIE 3Tanbl pa3BUTHS
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Metauryprud Menu B Poccuu. XapakTepucTuka MEIHBIX pPyA Kak KOMIUIEKCHOTO
colpbd. COBpEMEHHbIE NPHUHIUIHAIBHBIE TEXHOJOTMYECKUE CXEMBI KOMILIEKCHOTO
UCIIOJIb30BAaHUSI MEHBIX PY/I.

4.2. lTeiiHOBBIE INIABKH MEAHBIX PyA M KOHLEHTParoB. PasHoBuaHOCTH
ABTOIEHHBIX IUJIABOK: IHAXTHBIE, BO B3BEUIEHHOM COCTOSIHMHM, B >KUJKOW BaHHE.
[reliHpl ¥ [UIAKK TpU TMepepaboTKe MEIHBIX Pyl U KOHILEHTPATOB. TeXHUKO-
SKOHOMMYECKHE U IKOJIOTUYECKHE MOKA3ATENH IABOK.

4.3. Ilpou3BOACTBO YepPHOBOi MeaM M ee OrHeBoe paduHUPOBAHUE.
CymHocTh M oOmIasi XapakTEPUCTHKAa KOHBEPTUPOBAHUS MEIHBIX IITEHHOB B
TOPU3OHTAJIBHBIX KOHBEpTepax. Teopus M NpakTUKa OTHEBOrO paQUHUPOBAHUS
KOHBEPTEPHOU MEIU.

4.4. DuekTpoxumMmuuyeckoe pa¢uHUPOBAHME W OCHOBBI I'MAPOMETAJIYPIrUHU
Meau. OOmMe BOMPOCH TEOpPHUM BJEKTponn3a Meau. KOHCTpyKUus 3IeKTpOIU3HOU
BaHHbI. TEXHMKO-3KOHOMHUYECKHE MOKa3aTeiau mnpouecca. PakTopbl, ONpeaeisionme
PEXKUM U TEXHOJOTUYECKHE MOKA3aTENH OCHOBHBIX MPHUEMOB TMAPOMETATITYPTUYECKON
TE€XHOJIOTUU NEPEPAOOTKHA METHOTO ChIPBA.

4.5. BBegenue B MeTA/LIyprui0 Hukeasi. OCHOBHBIE JTallbl Pa3BUTHUA
MeTautyprud Hukedas B Poccun u 3a pyOexkoMm. [aBHbIE CBONCTBa HHKENS,
COCIMHEHUA M MHUHEPAIOB. MeToAbl NOATOTOBKM HHUKEJIEBBIX PYZ U KOHLEHTPATOB K
METaJTypruuecKoil nepepaboTKe.

4.6. AIbTepHATUBHBbIC TEXHOJOTHHN NMEPePaAdOTKH OKHMCJIEHHBIX HUKeJIeBbIX
pya. BoccranoBurensHo-cynbbuaupytomas miaBka ariomepara. BocctaHoBuTenbHas
wiaBka Ha ¢eppoHukenb. KoMOMHUpOBaHHBIE THUPO-, TUIPOMETAILTYPrHUYECKUE
croCcOoO0BI epepaboTKU OKUCIEHHBIX HUKEIEBBIX PY/.

Pazgesn 7. AnbTepHaTHBHBIC CIOCOOBLI NMEPepadoOTKH CYJb(PHAHBIX MEIHO-
HHMKeJIEBbIX PYyA. DJEKTPOIUIABKA MEIHO-HUKENEBbIX IIMXT Ha IITEHH. ABTOTEHHBIE
TEXHOJIOTUU NepepA0OTKH METHO-HUKEIIEBBIX PY/l U KOHLIEHTPATOB HA IUTEHH.

4.8. IIpou3BOACTBO HMKEJIECBOI0 U MEAHO-HUKEJIEBOr0 (paMHIITEHHOB U HX
nepepaborka. KoHBepTHpOBaHME HUKEJIEBBIX M MEIHO-HUKEJEBBIX IITEHHOB.
Ocobennoctu moBefieHUsT kKoOanbTa. O030p MPOMBINIJIEHHBIX CIOCOOOB pPa3feICHHUS
METHO-HUKEJEBBIX (palHIITEHHOB. OKHUCIUTEIbHBIN 00KUT HUKEJIEBOTO (halHIITEeHA
M HHUKEJIEBOrO0 KOHLIEHTpaTa [0 3aKUCH HUKeNns. BOCCTaHOBUTENBHBIN OOXKHUT
TEXHUYECKOM 3aKMCH HUKEJS U BOCCTAHOBUTEIBHAS JIEKTPOIIABKA BOCCTAHOBIIEHHOTO
IPOJYKTA.

4.9. Duaexkrpoxumuyeckoe paduHUpPOBAHWE UYepHOBOro Hukeas. OOmas
XapaKTePUCTHKA TEXHOJOTUYECKOM CXEMBbl 3JIEKTPOXMMHUYECKOTO papUHUPOBAHUS
Hukens. OuucTka anekTpoiauTa oT npumeceil. KoHcTpykiuss U oOcCiayKMBaHHE
OCHOBHOT'0 000py1oBaHUs. TeXHUKO-PKOHOMUUYECKHUE TTOKa3aTeau mpolecca.

4.10. BBeaenme B Mera/uiyprui0 unmHka. Kpartkas wucropuss pas3BuTHSA
IpOU3BOJCTBA IIMHKA B Poccuu, cTpaHax JanbHEro u OnrkHero 3apyOexbs. dusmko-
XUMUYECKHE CBOMCTBA IMHKAa MW ero coeauHeHui. IIpumeHenue, wacmTadbl
POU3BOJICTBA U MOTPEOICHUS IMHKA.

[{nHKOBBIE MUHEpAJIBI, PYAbl W KOHLEHTPAThl. BTOpHMYHOE LMHKCOAEpKaIlee
ceipse. KpaTkast xapakTepucTiKa METO0B MepepadOTKH LIMHKCOAEPKAIIETO ChIPbS.

4.11. OOXMr UIMHKOBBIX KOHIeHTpaToB. llenp o0O0Xura IIMHKOBBIX
KOHIIEHTPATOB U €r0 0COOCHHOCTH MPH MOCEAYIOMNIeH epepaboTke MpoayKTa 00KuUra
MUPO- U TUAPOMETAJUTYPTHUECKUMHU METOIaMHU. [[ONOJHUTENBHBIE CBENEHUS IO TEOPUU
o0xura cyiab(GUAHBIX HUHKOBBIX KOHIIEHTpaToB. OOOpyZOBaHME, MpPUMEHSEMOE IJis
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00KHTa IMHKOBBIX KOHIIEHTPATOB. TEXHWKO-JKOHOMHUYECKHE IOKa3aTean OOXKHuTa
LHMHKOBBIX KOHUEHTPATOB. VCMoOIb30BaHNE BTOPUYHOTO TEILIA. Y TWIIA3ALNS Ta30B JJIs
MIPOU3BOICTBA CEPHON KHUCIIOTHI. Y TIPABJICHHUE MPOIIECCOM O0XKHUTA.

4.12. IMupomerastyprus LMHKA. O6mas XapaKTEPUCTHKA
OUPOMETAJUTYPTHUECKOTr0  (IMCTWUISIMOHHOTO) ~ METOJa  IMOJy4YeHUs  ILHUHKa.
Teopernyeckrue OCHOBBI JUCTWUISIIMM I[IMHKAa (TEPMOJMHAMHUKA M  KHWHETHKA
BOCCTAaHOBJICHHSI OKCHJIa ITMHKA). TeopeTnyeckue OCHOBBI KOHJEHCAIIMU MapOB IIUHKA.
[IpakTuka mMONyYeHUS] [MHKA UPOMETAJUTYPTHUECKHUM  crnocoboM  TexHUKO-
AKOHOMMYECKHE MMOKA3aTeIn MpoLecca.

Teopernyeckue OCHOBBI M TMpakTUKa padUHUPOBAHUS IMHKA JIUKBAIMEHd W
pektupukanuend. XUMHYECKHE CHOCOObl  padUHUPOBAHHUA IUMHKA. TEXHUKO-
DKOHOMHUYECKHE TIOKa3aTedu paQuHUPOBAHWS YEPHOBOTO IIMHKA. YIIpaBJICHUE
MpOIECCaMU MOJYYCHUS IMHKA TUPOMETAIUTYPTrUYECKUM CITIOCOOOM.

4.13. I'mapodaexkTpomMera/uryprusa nuHka. OOm@as  xapakTepHUCTHKA
TUIPOIIEKTPOMETAIUTYPTAYECKOr0 METOAA TOJYYECHUS LHUHKA. TEXHOJOTMYEeCKue
CXEMBbI MIOJTYYCHUS IUHKA THAPOMETAJUTYPTAUYECKUM METOAOM. T€OpEeTUYECKIE OCHOBBI
BBILICJIAYMBAHUS IIUHKOBOrO oOrapka. Poiap HEWTpambHOTO M KHUCIOTO IIMKJIOB
BBIIIEIAYMBAaHUsI. TepMOAMHAMHKA W KHUHETHKA IMpolecca BBIIIETIaYMBAHMUS.
IToBeneHnue OTIAEABHBIX KOMIIOHEHTOB Orapka NpW BblllenadyuBaHuu. (OuncTKa
pacTBOpoB cyibhara I[HMHKA OT TNpuMeceil. Amnmaparypa, NOpuUMeHseMas s
KjaccuuKaMyu M BBIIIEIAYUBAHUS Orapka, OYUCTKA PAcTBOPOB OT IMpHUMECEH,
pasfeneHusl JKUAKOrO Y TBEPAOrO. TEXHOJOTHMYECKHE CXEMBbl BbILICIAYUBAHUS
MHKOBOro orapka. OOmiee omucaHue Tmpolecca 3JIEKTPOOCAKICHUS IMHKA U3
cynbdaTHbIX pacTBOpoB. [Iporieccsl, mpoTekaroie Ha kaTojae U Ha aHoje. [loBeneHue
IIPUMECEN MPHU INEKTpoocakacHUM IuHKa. [IpakTrka npouecca. KOHCTpyKIHsT BaHHBI.
YerpoiictBo kaTtonoB W aHOA0B. CrnocoObl OXJaXACHUS DJEKTpoiuTa. Belemka u
CAWpKA KAaTOJHOrO MHMHKA. TE€XHUKO-JKOHOMHYECKHE TIOKa3aTeld JJIEKTPOJIn3a
pactBopa cyinbdara nuHKa. [lepermyiaBka KaTOAHOrO IIMHKA. ABTOKJIAaBHOE
BBIIIIECJIAYNBAHUE [IMHKOBBIX KOHIIEHTPATOB. YIPAaBJICHHUE MPOLIECCAMH IPOU3BOJICTBA
[IMHKA THAPOMETAILITYPTUYECKUM METOIOM.

4.14. IlepepadoTka MOJIYIIPOAYKTOB IUHKOBOI0 NMPOM3BOACTBA.
XapakTepucTuka MOIYNPOAYKTOB MIPOU3BOJICTBA [MHKa 1po- u
TUAPOMETAIUTYPTUYECKUMHA CIIOCO0aMU M METObl uX TmepepadoTku. I[lepepaborka
IIUHKOBBIX KEKOB MUPOMETAILTYPIrHIECKUM METOA0M. MeTO bl mepepadOTKH ITUHKOBBIX
KEKOB, OCHOBAHHBIE HA BBICOKOTEMIIEPATYPHOM BBILIECIIAYNBAHUU.

OU3NKO-XUMUYECKUE CBOWCTBA KaaAMUsA M €ro coeauHeHuil. llpumeHeHus
KaJMHsl U MaciTaObl ero nmpou3BoaAcTBa. Chipbe AJIsl MPOU3BOACTBA KAJAMUS U METOIbI
ero nepepabotku. IlepepaboTka MeIHO-KaIMUEBBIX KEKOB TMAPOMETALTYPTHYECKUM
METOJIOM. BpllllelaunBaHe MEIHO-KaJMHUEBOTO KEKa W OYUCTKa pacTBopa OT
npumece. Belaenenne kaamus U3 pacTBOpa LUEMEHTAUUEN UHKOM MU BJIEKTPOJIU30M.
[TeperiaBka u papuHUpPOBaAHUE KaAMHUSI.

4.15. BBegenue B MeTa/LIyprui0 cBuHOA. Kparkas wucTopus pa3BUTHA
MPOU3BOJCTBA CBUHIA B Poccuu, cTpaHax mampbHEro u OJIMKHETo 3apyOexkbsi. Dusmko-
XUMHUYECKHE CBOMCTBA CBHHIIA M €ro coeauHeHuid. IlpuMeHeHume, MacimTaObl
MIPOU3BOJICTBA U MOTpeOIeHNsT cBUHIA. CBUHIIOBBIE MUHEPAJIbI, PY/Ibl U KOHIIEHTPATHI.
Bropuunoe cBuHencoaepxkaiiee cbippe. KpaTkas XapaKTEepUCTHKAa IMPOMBIIUIEHHBIX
METO/IOB MepepabOTKH CBUHETICOIEPIKAIIETO ChIPHSI.

4.16. BbimiaBka CBHHIA W3 CBHHIIOBBIX KOHIEHTPATOB. TeopeTHYecKHe
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OCHOBBI PEAaKIMOHHON IIaBKH. [IpakTMKa M TEXHUKO-3KOHOMHUYECKHE IOKa3aTeau
MOJIyYEHHUsI CBUHIIA PEAKIIHOHHBIM CIIOCOOOM B TOpHAX, KOPOTKOOapabaHHBIX MeYax U B
ANEKTPOIEYH.

JIByxctyneH4yaTelii  (yHUBEpCAJIbHBIA) METOA  MepepadOTKH  CBUHLOBBIX
KOHIIEHTpaToB. TexHoyoruueckass cxema mepepadOTKH CBHUHIIOBBIX KOHIIEHTPATOB
IByXCTyneH4YaTbiM MeToaoM. OOIas XapaKTepucTHKa arjioMepUpyIoIero o0Kura
CyNb(PUAHBIX CBUHIIOBBIX KOHIEHTPATOB. JlOMOJTHUTENbHBIE CBEJACHUS O TEOPUH
mpolecca arfomepupytoniero ooxura. [lopegenue oTaenbHbBIX KOMIIOHEHTOB IIUXTHI B
mpolecce  aryioMepupytomero ookwura. [lpakTthka arjmomepupyromero o0Oxura
CBUHIIOBBIX  KOHILIEHTPAaTOB YIpaBJeHUE TMpoIecCOM  arjioo0xkura. TexHUKO-
HPKOHOMUYECKHE TIOKa3aTelu mporecca. Vcmonp3oBaHue razoB arioo0kura Jis
ITPOU3BOJICTBA CEPHOU KUCIIOTHI.

OOmee onuMcaHME BOCCTAHOBUTENBHOM IUIABKM CBUHIOBOIO arjoMmepara B
maxTHOM mneur. OCHOBHBIE IIPOLIECCHI M TEMIIEpaTypHblE€ 30HBI neuyu. lloBeneHwne
OTJIETbHBIX KOMIIOHEHTOB IIMXThI IPH IUIaBKe. Peakuuu, MpoTeKarmue B CJI0€ IIHUXTHI
M0 BBICOTE ME4YW. ['OpeHHe yriaepoaucTOro TOIUIMBA. XapaKTepUCTUKA MNPOAYKTOB
IJIaBKKM ~ CBUHLOBOro  arjomepara. KOHCTpykuus — IIAXTHBIX — He4ed s
BOCCTAHOBUTEJIBHOM IUIABKM CBHUHLIOBOTO arjoMepara M MpaKkTUKa X OOCIyKHBAaHUA.
3arpy3ka nedd. BBIIyCcK XUIKHX IPOAYKTOB IUIABKU. [IyCcK M OCTaHOBKAa I€YH.
TeXHUKO-3KOHOMUYECKHE T0KAa3aTelIu MpoLecca. YIPABICHUE MPOLECCOM IIAXTHOU
IJIaBKU.

ABTOT€HHBIE MIPOLIECCH] EpepabOTKU CBUHIIOBBIX KOHIIEHTpaTOB. lIpeanochuiku
U HEOOXOAMMOCTh pa3paOOTKUM M BHEJPEHHUS aBTOICHHBIX IPOLIECCOB MEpepadOTKU
CBUHIIOBBIX KOHIIEHTpaTOB. BapuaHTsl anmapaTypHOro ogopmiieHus nepepadoTKu
CBHUHIIOBBIX KOHIIEHTPATOB aBTOreHHbIM criocoOoM B arperatax KHUBIOT-IIC, K®-
K®, ITDKB, Q-S-L u ap. TexHUKO-7KOHOMHUYECKHE IMOKA3aTEIN aBTOTCHHBIX TPOIIECCOB
Y TIEPCHEKTUBBI UX MPOMBIIIJIEHHOTO BHEAPEHHUS.

4.17. Pa¢punupoBaHue 4epHOBOro cBuHua. OOHIas TEXHOJOrMYECKash cxema
padUHUpPOBaHUS CBUHIIA OTHEBBIM CMOCOOOM. TeopeTHuecKHe OCHOBBI M IPAKTHKA
NpeIBapUTENLHOTO O0E3MEKMBAaHUSI CBHMHIA. TEOPETHUYECKHE OCHOBBI U MPAKTUKA
TOHKOTO 00e3MexuBanus cBuHIla. [lepepaboTka METHBIX CheMOB (IIIUKEPOB).

OuncTka CBHHLIA OT Teulypa. TeopeTHdeckne OCHOBBI M IPAKTHKA
padbUHUPOBAHUS CBUHIIA OT MBIIIBSIKA, CYPbMBI, OJIOBA OKUCIUTEIBHBIM U IIETOUYHBIM
metogamu. IlepepaboTka mIen04YHBIX IUIaBOB. TeopeTnyeckue OCHOBBI U TPAKTUKA
oOeccepeOpuBaHusl CBUHIIA BMEIIMBAaHMEM B paciiaB nuHKa. [lepepaborka
CepeOPHUCTOM TCHBI.

Teopernyeckue OCHOBBI U MpaKTHKa paUHUpPOBaHMS CBUHLA OT IIMHKA
OKHUCJIUTENbHBIM, IIEIOYHBIM, XJIOPHBIM U BAKYYMHBIM CITIOCOOAMHU.

Teopernueckue  OCHOBbBI M TNpaKTUKa  00€3BUCMYYMBAaHHUS  CBHUHIA
NUPOMETAIUTYPIrHUYEeCKUM crocoboM. OkoHYaTeNnbHOE pa@UHUPOBAHME CBHUHIIA U €r0
paznuBka. IlpuHumn pabGoTbl W YCTPOMCTBO arperaroB Jyisi HENpPEpPbIBHOTO
padUHUPOBAHUSL YEPHOBOIO CBUHIIA. DJIEKTPOJIUTUYECKOE paUHUPOBAHUE YEPHOBOTO
ceuHLA. [Tpoueccel, npoTekaromye Ha karoAe U Ha aHojxe. CocTaB AJIEKTPOJIUTA U €ro
peredepauns. IlpakTMka ¥ TEXHUKO-3KOHOMUYECKHME IIOKa3aTeld Ipolecca.
ITepepaboTka mama.

4.18. IlepepaboTKa NMOJYNPOAYKTOB U OTXOJ0B CBMHIIOBOI0 NMPOU3BOICTBA.
OcCHOBBI THAPOMETAJLUIYPIrUM CBHHIA. XapaKTEPUCTHUKA MOIYITPOIYKTOB CBUHIIOBOI'O
MpOU3BOJICTBA. MeTobl IepepadbOTKU IUHKCOACPKAIIUX [IJTAKOB CBUHIIOBOW IIAXTHOM
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wiaBku. [lepepaboTka MenHO-CBHHIIOBOTO IITeiHa M mmein3sl. [lepepaboTka mblieit
CBHMHIIOBOTO ITPOU3BOJICTBA.

XapakTepucTuKka TBEPIBIX, KUAKUX U Ta3000pa3HbIX OTXOJOB IIMHKOBOTO H
CBUHIIOBOTO TpOoM3BOJCTB. OOecTbUTMBaHNE, YTUIW3ANKUS U 00€3BPE)KMBAHUE Ta30B.
OumncTka cTouHbIX BoJ. Opranuzaius Bogoo00pora.

[ToaroroBka CBUHIIOBBIX KOHIEHTPAaTOB K BbINIEIaUnBaHu0 PacTBoputenu u
IIPaKTHKa BBILLIECTAYMBAHUS. BblieIeHne CBUHIA U3 pacTBOPA.

5. MeTtajnyprusi 6J1aropoJHbIX MeTAJLJIOB

5.1. O6opynoBanue u cxeMbl APOOJICHUA U U3MEJbYCHUS PYA 0J1aropoOaHBIX
MeTAJLI0B. Py/HbIE U POCCBHIIHBIE MECTOPOXKIAEHUSA 30JI0Ta. BakHeilne MUHEPAIIbI
3omota. CoctaB M KpymHOCTh  camMopoaHoro  3osota.  Krnaccuduxarms
30JI0TOCOJIEPKALIMX Py IO BEHIECTBEHHOMY COCTABY W TEXHOJOTHMYECKHUM CBOMCTBAM.

OCHOBHBIE THUIIBI PYd M MECTOPOXKACHHN cepeOpa. BakHeilline MuHepabl
cepebpa.

['eorpadus 100bIYM W MPOM3BOJCTBA OJIArOPOAHBIX METaLIOB B Poccum u 3a
pyOexKoM.

CxeMbl IpoOJIeHUsI U WU3MENbUYEHHUS, MPUMEHAEMbIE HA 30J0TOU3BIICKATEIbHBIX
¢pabpukax. OOopyaoBaHue i JpoOJEHHS U U3MENbUYeHHsS. ['paBUTAlLlMOHHBIE
anmapatel A W3BJIEYEHHUS CBOOOAHOro 30510Ta. CXEeMbl 30J0TOM3BIEKATEIbHBIX
(abpuk, IPUMEHSIOINX IPaBUTALIMOHHBIA METO/I.

5.2. IlmanupoBaHMe Py M KOHLEHTPATOB. TepMOoAMHAMMKA LHAHHUCTOIO
npouecca. KuHeTnka M MeXaHHU3M pacTBOPEHMs 30J0Ta U cepedpa B IIMAHHUCTHIX
pactBopax. MakTOpkI, BIUSAIOIINE HA CKOPOCTh [IUAHUPOBAHMS B 3aBOJCKUX YCIIOBHSIX.
['maponu3 nMaHUCTHIX paCTBOPOB U 3alIUTHAS IIEJI0Yb.

[{nanupoBanue npocaunBanueM. KyuyHoe BblmenauumBanue. llomzemHoe
BbILIENaUMBaHne. [[manHupoBanue nepeMelmBaHUEM. ATHUTATOPbl C MEXaHHYECKUM,
MMHEBMATUYECKUM W ITHEBMOMEXaHWYECKMM mnepeMemnBanveM. CryiieHue U
(uIBTPOBaHKE BBHIIIEIOYEHHBIX MYyJIbIl. OCOOEHHOCTH IMAHUPOBAHUS KOHLEHTPATOB.

TepMoauHaMuKa NEMEHTAUMW ONaropogHBIX METAUIOB M3  IIUAHUCTHIX
pacTBOPOB. ODJIEKTPOXMMHUYECKHM MeXaHu3M mporecca. PakTopsl, ONpPEEISIOnune
HOJIHOTY U CKOPOCTh LieMeHTauuu. [IpakTtuka u anmapatypHoe oopmiieHne npoiecca
OCXKACHMS 30JI0Ta M cepedpa IUMHKOBOW mbulbio [lepepaboTka 3070TOLIMHKOBBIX
OCaJIKOB C ITOJIyYEHHEM YEPHOBOI'O METasuIa.

5.3. CopOuMOHHO-IKCTPAKUMOHHBbIE MPOLECChl H3BJIEYEHUs 30J10TAa U
cepedOpa M3 pacTBOpoB U mnyJabl. CyIIHOCTh COPOIIMOHHOTO BHIIICITAYMBAHUS.
Ocobennoctr copOIMK 30J10Ta W3 IHMAHUCTBIX PACTBOPOB M myibll. lloBeneHue
npumeceil. M3otepma copOuuu. @akTopbl, BAUSIONME HA €MKOCTh MOHHUTA IO 30JI0TY.
CenekTUBHOCTh MOHUTOB.

VYerpoiictBo madyykoB i copOuuu w3 mydbn. Cxema I1enmM  anmaparoB
COpOIIMOHHOTO BbILENaUUBaHUs. PereHepanus uoHUTA. J(MHAMHMKA SIIIOMPOBAHMSL.
Hecopbuust 3050Ta, cepedbpa u npumecei. [Ipaktuka u anmaparypHoe oQopmiieHue
pereHepalnd MOHHUTA. DJIEKTPOIKCTPAaKUHMs 30J0Ta U cepedpa M3 THOMOYEBHHHBIX
PacTBOpPOB. YCTPOMCTBO JJIEKTPOJIM3EpPA C KAaTOAAMHU M3 BOJOKHMCTBIX YIVIEPOIHBIX
MaTepuaaoB. TeXHUKO-I3KOHOMUYECKUE TIOKa3aTeNId COPOILIMOHHOTO Mpoliecca.

CopOuoHHOE BhIIENaYMBaHUE C IPUMEHEHNEM aKTUBHBIX yried. OcoGeHHoCcTH
anmapatypHoro odopmienus mporecca. Perenepanus yraei. JloctomHCTBAa H
HEJOCTaTKW aKTHBHBIX YIJIed Kak cOpOEHTOB OJIarOPOJHBIX METaioB. Bo3MoXXHOCTH
AKCTPAKLMOHHBIX METOJOB JJIs1 BBIACIICHUS 30JI0Ta U3 HUAHUCTBHIX PACTBOPOB U MYJIBIIL.
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5.4. CxeMbl M MpaKTHKa padoThI 30J10TOM3BJIEKaTEJAbHbIX (adpuk. Tunosas
cxema mepepaboTKU 30JI0THIX pynA. Poiib TpaBUTAIIMOHHBIX METOJOB U UX MECTO B
TEXHOJIOTMYECKOH cxeMe. TeXHONIOrnuecKrue CXemMbl ¢ MPUMEHEeHnEM (UIIbTPALlMOHHBIX
U CcOpOUMOHHBIX MeToM0B. CpaBHEHHE TEXHHKO-KOHOMHUYECKHX IIOKa3aTelnei
pa3NMYHBIX cxeM. TexHuKa 0e30MacHOCTH Ha 30J0TOM3BIICKATENIbHBIX MPEANPUITUSX.
OuucTtKa CTOYHBIX BOJ OT IMAHUAOB.

5.5. BropuuHasi MeTaJUIyprusi 0JaropoaHbIX MeTA/LIOB. XapaKTEpHUCTHKA
BTOPUYHOTO CHIPBS, €ro ompoboBaHue. MeTonbl nepepaboTK BTOPUYHOTO 30JI0TO- U
cepeOpocojiepkaiiero ceipbs. M3BieueHue 3010Ta U cepedpa U3 aHOAHBIX HUIAMOB
AIEKTPOJIN3a MEIH.

5.6. Apduna:k 30;10Ta U cepedpa. OCHOBHBIC BUJIBI CHIPHS, MOCTYNAIONINE HA
abpdurak. ITlpmemnas  mnaBka.  XJIOPHBIA  TIpolecCc.  DJNEKTPOJUTHYECKOE
padunupoBanue cepedpa. Ilporeccsl Ha aHoxe u karoae. BaHHBI ¢ BEpTUKAIBHBIM U
TOPU30HTAIBHBIM PACIIOJIOKEHHUEM IIEKTPOI0B. OCHOBHBIE MAPAMETPHI DJIEKTPOIU3A.

DNEeKTPONUTUYECKOE papuHUpOBaHKE 30i0Ta. lIpouecchl Ha aHOIE W KaToJE.
IIpnmenenne acummeTpudeckoro toka. KoHcTpykuusa BaHHbl. OCHOBHBIE MapameTphl
AIEKTPOJIN3A.

5.7. TlepepadoTka MmIAaTHHOBBIX HLIaMOB. CylnbQuaHble MEIHO-HUKEIIECBBIC
PYAbl KaK CBIPbEBOM MCTOYHHUK IUIATUHOBBIX METALIOB. POpMa HAXOXKJICHUS IUUIATHUHBIL,
najuiaguss U PelKUX IJIaTUHOUIIOB B CyNbPUAHBIX pyaax. [loBejaeHue mMiIaTHHOBBIX
METaJNIOB Tpu oOoramieHuu. [I[puuuHbl U1 OCHOBHBIE KaHAJIbI MOTEPh MIATUHOUIOB B
npoueccax MeTaJTypruueckoil nepepaboTKu CyIb(PUAHBIX KOHIEHTPATOB.

[lepepaboTka miIaTHHOCOMEPKAIIUX IIIAMOB. XUMHUYECKUA M BEIECTBEHHBIN
COCTaB IIJAaMOB. XUMHUYECKOE OOOTallleHWe UUIAMOB METOJOB CyJb(aTh3auuu u
METOZIOM  CyJNb(aTU3UPYIOUIETO0 OO0XKHUra C MOCIEAYIOMIMM 3JIEKTPOJIUTHUYECKUM
PacTBOPEHHEM BTOPUYHBIX aHOOB.

6. MeTaJu1yprusi peIKuxX MeTaJlJIOB

6.1. BBegenue. PacnpoCTpaHEHHOCTh 3JIEMEHTOB B 3eMHOUM Kope. llonsarue o
pEIKUX 3JEMEHTaxXx. TepMuH “‘pelKue MeTauibl’ M €ro YCIOBHOCThb. TeXxHuUuecKas
KJaccuuKaIus peaKux dJIEMEHTOB.

Hcropus pa3BuTus MPOU3BOACTBA PEIKUX METAIIIOB. PONb pEeNIKHMX METAIIOB B
Pa3BUTHUM HAYKM M TEXHUKH. MacmTaObl Tpou3BojCcTBa U MOTpeOieHus. lLleHsl.
TenneHuMH pa3BUTHS POU3BOJCTBA PEIKUX METAJIOB.

6.2. TyroniiaBkue peakue Mera/uibl. OOIIas XapakTepucTuka rpymmsl. Mecto
TYTrOIUIaBKMX METAUIOB B nnepuoandeckon cucreme [[.M.MenneneeBa. XapakrepucTuka
CBOMCTB TYTOTUTABKUX METAJJIOB, OTPECITUBIIINX OCHOBHBIC 00JIACTH WX MPUMEHCHHUS.

TyromnaBkue penkue metayibl [V rpynnbl mepuoauyeckod cucTembl (THTaH,
HUPKOHUH, radHumii).

Hctopus OTKpBITHA U CO34aHUs MPOU3BOACTBA dTUX METAILIOB. [Ipon3BoaCTBO,
norpebiieHre, TNpUMEHEHWe, I1eHbl. llepcrnekTuBbl  pa3BUTHS  MPOU3BOJACTBA.
XuMu4eckre U (PU3NUECKHUE CBOMCTBA AJIEMEHTOB U UX COCIUHEHUH, UCIIOJIb3yEMbIC B
TE€XHOJIOTUU UX ITPOU3BOJICTBA.

PacnipoctpanenHocts B mipupoge. Munepansl u pyasl. OOoramieHue py.
XapakTepuCcTUKa KOHIEHTPATOB TUTAHA U IUPKOHUS.

Metamnyprus tutana. OO0mue KOHTYpPbl TEXHOJIOTUU. TeopeTHUeCKHe OCHOBBI
mmponecca xjopupoBaHus. [loaroroBka pyAaHBIX KOHIEHTPATOB K XJIOPUPOBAHUIO.
Mertonpl ynaneHus Keie3a W3 WIbMEHHMTOBBIX KOHIIEHTPAaTOB M WX CPaBHUTENIbHAS
OLICHKA. XJIOPUPOBAHME TUTAHOBBIX IIUIAKOB M PYTUJIOBBIX KOHUEHTPATOB B IIAXTHBIX
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xJjopatopax. XiopupoBaHue B pacmiaBax. (CocTaB MPOAYKTOB XJIOPHUPOBAHUS,
yJIaBIMBaHUE Ta3000pa3HBIX MPOIYKTOB. COIMOCTaBICHUE METOJOB XJIOPUPOBAHUS.
OumncTka TeTpaxjaopuia TUTAHA.

Teopernyeckne OCHOBBI METAJUIOTEPMHUH THUTAaHA. BBIOOp BOCCTAaHOBHUTEICH.
Texnonorus W  anmapaTypa MarHie- UM HATPUETEPMHUYECKUX  METOJIOB.
BakyymrepMuueckas cemapanusi ¥ THIPOMETAIUTYPIHUECKOE YIaJCHHE XJIOPUIOB U
u30bITKa BoccTaHOBUTENsS. CpaBHHUTENbHAs XapaKTEPUCTHKAa METO/0B. KOHTYpHI
METOJI0B IepepabOTKU TUTAHOBOM T'yOKHU.

TexHrka 0€30MaCHOCTH MPU UCTIOIB30BAHUHM METOJOB XJIOPHON METaJUIypruu U
METaNIOTEPMHUH.

Metannmyprus nupkonus u  radHUsS  (0030p). Metoasl  mepepabOTKH
IIMPKOHUEBBIX  KOHIIEHTPATOB. [ WapoMerauryprudeckue  cmocoObl.  Meton
xJiopupoBanus. [lepCreKTHBBl HUCIOIB30BAHUS TUIA3MBI ISl BCKPBITHS ITUPKOHOBBIX
KOHIICHTpPATOB. MeTo bl pa3eneHus upKoHus 1 raduus. [lomydeHne MeTaTHIeCKuX
HUPKOHUS W TadHUS U3 UX COCAUHEHH. MeToabl METALIOTEPMHUU U BJEKTPOIU3a
pacruiaBieHHBIX cpen. KOHTypbl TEXHOJOTHYECKHX CXEM TONYYCHHS ITUPKOHHUS U
raQHus.

TyromnaBkue penkue MeTamibl V Tpyninbl NEPUOIAYECKON CUCTEMbl (BaHAIHM,
TaHTaj, HUOOUH)

Oco0OeHHOCTH TEeOXMMUM BaHaaua. MuHepansl W pyasl. Banaguii kax
COMYTCTBYIOIUN 3JIEMEHT KOMIUIEKCHOTO ChIpbi. MUHEpasbl, pyabl U KOHIICHTPATHI
TaHTajla ¥ HUOOUSI.

Meramnyprus ~ BaHaAus (0630D). [ToBenenue opu  nepepadoTKe
TUTAHOMArHeTUTOB. TE€OPETUYECKHUE OCHOBBI M TEXHOJIOTHS HW3BJICUCHUS BaHAIUS W3
Pyl W KOHBEPTEPHBIX NUIAKOB. MeTOapl TOJYYCHHUS JIUBAHAJIWUIICHTOKCHA,
dbeppoBaHaIU U METAJUTMYECKOTO BaHAIHSI.

Mertannyprus TanTtana u Huoous (0630p). TeopeTuyeckre OCHOBBI M TEXHOJIOTUST
MOJTYYCHUST YUCTHIX COSMHEHUH TaHTalla U HUOOWs. BeiOOp MeTo/ma B 3aBUCHMOCTH OT
COCTaBa mepepadaThIBAEMOTO ChIphsi. MeTOoIbl pa3/iesieHus TaHTajla U HuoOusi. MeToapbl
MOJIYYCHHS] METAJLIOB.

TyromnaBkue metamuibl VI Tpymmbl NEPHOIUYECKON CUCTEMBI (BoibdpaM u
MOJIHO/ICH).

Ucxonnoe coippe. (OcoOEHHOCTH TEOXMMHUHU BoJb(pamMa U  MoOIMOJEHA.
Munepansl u pyasl. Metoasl oboramenus pya. KoHIUIIMOHHBIE M HEKOHAUIIMOHHBIE
KOHIIEHTPATHI.

Metonpl mosydenus yerupyroommx a00aBok. [IpousBonctBo (deppocmiiaBoB u
MOJIMOJaTa KaJIbIMs.

[lonyueHre 4YHUCTBIX TPHUOKCUIOB MojauOAeHa U Boiabppama. IlepepaboTka
KOHJUITMOHHBIX MOJIMOJCHOBBIX KOHIICHTPATOB METOJOM BO3TOHKH. (OOKHTOBO-
aMMHUAYHBIA MeTOA. A30THOKHUCIIBEIM METO/I.

TeopeTnyeckre OCHOBBI M TEXHOJIOTHSI BCKPBITHS BOJIb(PPAMOBBIX KOHIICHTPATOB.
Meronpl  CrekaHWS W aBTOKJIABHOTO  BBINICIAYWBaHMs. MeTOJ  KHCIIOTO
BBINIEC/IAYMBAHUS ITICEIUTOBBIX KOHIIEHTPATOB. BBhIOOp MeTOona B 3aBUCHMOCTH OT
COCTaBa CHIPHS.

Mertonpl pa3aenenust BodbPpama u monuodaena. [lomydyenue [IBA u tpuokcuma
BOJIb(ppama.

[Tomy4yeHne MeTaNIMUECKWX TMOPOIIKOB MOJUOJEHA ¥ BoJbppamMa U3 HX
TPUOKCHUJOB BOCCTAaHOBJICHHMEM BOAOPOAOM. TexHHKa 0e30macHOCTH Mpu padboTe ¢
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BOJIOPOJIOM.

OcHOBBI MOPOIIKOBOM MeTaiurypruu llomydeHne mpeccoBaHHBIX H3IEIUN W3
MOPOIIKOB M METOJAbl TEPMUYECKOW M MEXaHWYeCKOW O0O0pabOTKM 3aroTOBOK.
[Ipon3BOACTBO TPOBOJOKM M JE€HTHL. [lepCreKTUBBI pa3BUTHS  MOPOLIKOBOMN
METaJUTyprUu.

[1naBKa TyrorjiaBKuX METaJJIOB.

DIIEKTPOyroBasi IUIABKA C HEPACXOAYEMbIM M PACXOIYEMBIM DSIJIEKTPOJIOM.
DIIEKTPOHHO-TTy4€eBast IJIaBKa. [ToBenenune npuMecen B npoiiecce
BBICOKOTEMIIEPATYPHBIX BAKYYMHBIX IJ1aBOK. KauecTBO moyyaeMbIX METaJIIOB.

6.3. Penkue paccesiHHble 3j1eMeHTbI. OO011asi XapaKTepUCTUKA TPYTIIIIbIL.

Mecto PPD B mnepuoanueckoir cucreme 31aeMeHTOB. (CpaBHHTENbHAS
XapakTepucThka cBoicTB PPD, ompenensiomas WX CKIOHHOCTh K pAacCEIHHUIO B
IpUPOJIe U TpU MepepaboTKe PYJHOTO Chipbsi. KOMIUIEKCHOE MCIOIb30BaHUE CBHIPhS —
o0 npuHIMN noiayyenus PPO.

PP3 Il rpynnel nepuoanuecKoi CuCTeMBbI (Taliiid, UHIUHN, TAJTUN).

PacnpoctpanenHocts B mpupojie. OCOOCHHOCTH TE€OXUMUM TallIusl, WHJIUS,
tauid. IloBeaenne npu oOoralmieHMM M METaJUIyprHYECKOM IMepenese pa3iudHbIX
BUJIOB CBIPBS.

Meramnyprus rajus. [lonmyTHOe W3BIEUYEHHE TAJIUS U3 AIFOMUHUEBOIO CBHIPbS.
OcoOeHHOCTH HE(EINHOB Kak HauOoyiee BBITOJHOTO ChIpbs JJI MU3BJICUYEHHUS TaJUINd,
KOHLEHTPUPYIOLErocsl B IOTAIIHBIX MAaTOYHUKAX. [EOpeTHYECKHe OCHOBBI H
BBIJICIICHHE TaUIMS W3  AMIOMUHATHBIX  pacTBOpoB. OcaxJeHUE TajIueBbIX
KOHIICHTPATOB KapOOHM3AIMel, IeMEHTalUsl Ha TrajulaMax, 3JEKTPOJIU3 C KUJIKUM U
TBEPAbIM KaToJoM. [lepCreKTUBbI HCTIOIb30BaHUS IPYTUX BUAOB ChIPBS.

MeTonbl papuHUPOBAHMS TaJUIHSL, TOTYYEHUE METalIa BBICOKOM YHCTOTBHI.

Mertannyprus uaausa u taums (0030p). [lomyTHOe U3BlIeUeHUE UHIIUS U TaJUTUS
npu mnepepaboTKe NbUIEH M BO3TOHOB CBHUHIIOBO-IIMHKOBBIX 3aBOAOB. MeTonbl
KOHLICHTPUPOBAHUS HHIWA W TaUIUs W3 CYJIb(ATHBIX pPacTBOPOB: THUIAPOJIU3,
LEMEHTAallUsl, AIKCTpakuusg W Jp. MeToAbl. llpuembl amanbraMHONW METaJLTypruu.
[lonyueHne TEXHUYECKMX MHIUS M TaIUsi M METOAbl HUX papUHUPOBAHMS.
IlepcnieKTHBBI UCIIONB30BAHUS IPYTUX BUIOB CHIPbS.

PP3 IV rpynmbl nepruoanyeckoi cucTeMbl. MeTayuryprus repMaHus.

HcxongHoe ceippe. PacnpoctpaneHHocTs B mpuponae. OCOOEHHOCTH T'€OXMMHU
repMmanus. IloBeneHue repMmaHus Tpu MepepadOTKE pa3IUYHBIX BUAOB CHIPbS.
Teopernueckune OCHOBBI KOHLIEHTPUPOBAHHUSI repMaHHUs po- U
THIPOMETAUTypruueckumMu  Meronamu. llepepaboTka OoratbIX TrepMaHUEBBIX PYII.
IlepepaboTka  BO3TOHOB  METALTYPrUYECKUX  3aBOJOB, oTxoAoB IOl wu
KOKCOXMMHUYECKOTO MPOM3BOJICTBA. Jpyrue nmepcrneKkTUBHbIE MCTOYHUKH W3BJICUECHMUS
repMaHusl.

[lepepaboTka repmMaHueBbIX  KOHILEHTpaToB. llomyueHne u  o4HMCTKa
TETpaxjopuja H JMOKCHJIAa  repmaHus. BoccTaHOBI€HHME MOMOKCHAA TE€pMaHU.
[Tpon3BOACTBO MOTYNPOBOAHUKOBBIX MOHOKPUCTAIIJIOB T€PMaHUSI.

PPD VI rpynmnbl nepuoguvyeckoi cucTemMbl (CENeH U TEIUTYp).

Oco0OeHHOCTH TEOXMMHH celieHa M Tejutypa. Munepainsl. PaccesHHbie (opMBblI.
[loBenenne mnpu mnepepaboTke CyIb(UIHOTO CHIPhS MpU OOOTANICHHWH, Ha
METaJUIypTHYECKMX M XUMHUYECKHX MNpeanpusaTusx. OCHOBHbIE MPOIYKTHI —
KOHLIEHTPATOPBHI.

TexHonorus npous3BoAcTBa. MeToAbl U3BJICUEHUS U3 AJIEKTPOJUTHBIX IIAMOB.
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Teopernyeckne OCHOBBI M TEXHOJIOTHS METOJNOB Cyib(aThu3amu, O00XUTOBO-
CEJIEHUJTHOTO MW Jp. MeToabl U3BIEYEHUS U3 CEPHOKUCIOTHBIX IIUJIAMOB U
MOJTYNPOAYKTOB CBHUHIIOBO-IIMHKOBOTO MPOM3BOACTBA. llojlydyeHue 4HMCTBIX cejeHa U
TeJTypa.

PP3 VII rpynmsl nepuogudeckoit cuctembl. MeTammyprust peHusl.

HUcrounuku cbiphsi. OcoOeHHOCTH reoxuMuu penus. [loBenenue mpu
o0oraiieHuy U MeTaulypruueckoi rnepepadboTke CyIbPUIHOTO CHIPHSI.

TexHonoruss NPOU3BOJACTBA pEHUA. MeToAbl KOHLICHTPHUPOBAHUS PEHUS U3
pPacTBOPOB: COPOILMS, DJKCTPAKUHUsA, OCAXKICHHE MaJIOPACTBOPUMBIX COCTUHEHUH.
N3BneueHne peHuss W3 TNPOMBIBHOM CEPHOM  KUCIOTBI H  MOJYNPOIYKTOB
MOJIMOJIEHOBOTO MPOMU3BOJICTBA. BoccTaHOBIEHHE NeppeHaTa aMMOHHS BOJOPOAOM.
IlepepaboTka BTOPUYHOIO CHIPbSI.

6.4. Jlerkne peakme meTasibl. Jlerkue peakue MeTaibl (JUTUH, pyOHIWi,
1e3ui, OepuLnii).

OO011ast XxapaKTepUCTHKA TPYIIIbI.

MecTo nerkux peakux METaUIOB B INEpUOaHYEecKOor cucteMe. CpaBHUTENIbHAS
XapakTepUCTHKAa MX OCHOBHBIX CBOMCTB. (0nacTH MNPUMEHEHUS. O06BeMbI
IIPOU3BOACTBA. L{eHBI.

Jlerkue penkue Metauibl | rpynmbl NepUOIUIECKON cUCTeMbl (JIMTUN, pyOUAHiA,
1e3uit).

Hcxonnoe cwippe. PacrpoctpaneHHOCT, B 3eMHOM kope. (OcobeHHOCTH
TCOXUMUU JINTUS, PyOuaus u 1ie3us. Munepansl u pyabsl. O0oramieHue JUTUEBBIX PY/I.
OOorarmenne pyoMIMEBBIX W II€3UEBBIX pya. KOMIIEKCHOE ChIpbe, colepkKaliee
HIeJIOYHble  peAkue MeTauibl. [loBeneHuMe ATUX METaIoOB TpH  MHepepadoTKe
KOMIUIEKCHOTO ChIpbsi W MPOAYKTH WX KOHIEHTpUpoBaHWs. Pama o3ep u Mopei,
MUHEpPAIbHBIE BOJbI, MOPCKasl BOJIa — KPYMHEWIIMN HCTOYHUK PEAKUX IICIOYHBIX
METAJLIOB.

Mertannyprus auTusi. BCKpbITHE JMTHEBBIX PyA U KOHIEHTPATOB. MeToabl
CIIEKaHUs CO IIEJIOYHBIMM peareHTaMu W CyJb(paTaMH, KHCJIOTHOTO pPa3IOkKEHUS,
xjopupoBaHusi. O4UucTKa pacTBOPOB OT IpuMeceil. MeToapl BBIICICHUS JTUTUS U3
pactBOopoB. OcaxIeHUEe MallOPaCTBOPUMBIX COECIMHEHUM, HKCTpakuus. I[Ipumeps
TEXHOJIOTUYECKUX CXEM MPOU3BOACTBA JTUTHUA.

[Ipon3BOACTBO METAJUIMYECKOTO JTUTHSL. METOIbl METAITIOTEPMHUU U AJIEKTPOIIN3A
pacriaBiieHHbIX cosiei. [Ipsgmoe nmoiydeHue JUTHUS U3 CIIOAYMEHOBBIX KOHIIEHTPATOB.
PadunupoBanme uepHOBOTO JTUTHS.

Mertannyprus pyounus u mesus. [lepepaboTka MOJUTYIIUTOBBIX KOHIICHTPATOB.
OuncTka pacTBOpPOB OT NpuMeceld. MeToAbl BBIICIEHUS 1IE3USI.

[TormyTHOE W3BIEYEHUE LIE3US U3 CIOKHOTO KOMIUIEKCHOTO ChIpbs. M3BneueHue
pyouaus u 1e3us Opu  nepepadoTKe JICMUIOIUTAa W JAPYIHMX aJTIOMOCHUJIMKATOB.
[TormryTHOE  KOHIIGHTpHpOBaHWE  pyOumuss Tpu  TepepaboTke  He]eITMHOBBIX
KOHIICHTpaToOB. [lepCcrneKTUBbl U3BICUEHUSI ITUX JIEMEHTOB M3 panbl. [Iponu3BoaCcTBO
METAJUTMYECKUX PYOUIUS U 1e3Usl. DIIEKTpoJuTUIecKue MeTobl. [Ipsmoe momyueHue
1[€3Us1 U3 TOJUTYIIUTOBBIX KOHIIEHTPATOB.

Mertamnyprus Geprius.

HcxomHoe chipbe, paclipoCTPaHEHHOCTh B 36MHOM KOpe, 0COOEHHOCTH T€OXUMUHU
O6epurusi. Munepanst u pynbl. O6oraiienue py;a.

[lepepaboTka OepWUTMEBBIX pPyA W KOHIICHTPATOB. METOABI  BCKPBITHS
KOHILEHTPATOB:  CIIEKaHWE, TEpMUYECKas  JCKpUNTAUUs C  MOCICAYIOUIEH
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cynb(armzanuenr, mnpsMas cyibdaTuzanus ~— OCpTPAHAUTOBBIX  Pyd,  METOIBI
XJIOPUPOBAaHUS U TONydeHus ¢ropOepmiaToB. OYUCTKAa pacTBOPOB OT MPHUMECEH.
Meronpl BbIIEACHUS OepwiIus u3 pacTBOpoB. OUUCTKA THAPOKCHUAA OCpHUILIHS.
[Tonyuenne MeTa/NIMUECKOTO OCpWIIUS METOAaMU METAUIOTEPMHUM U 3JIEKTPOJIN3a
pacruiaBieHHbIX cpell. PadbunupoBanue Gepusiims.

Texnuka Oe30omacHOCTH TpH paboTe C JErKMMU PEIKUMU METalllaMd U HX
COEMHEHUSAMMU.

6.5. PagnoakTuBHBIE U peKO3eMeJIbHbIE PeKHe MeTALIbl. PanoakTUBHbBIC
U peIKO3eMelNIbHbIE peAKue MeTauibl (ypaH, paiuil, TOpuUid, JJAHTAaH U JaHTaHOW/IBI,
UTTPUHN U CKaHIU).

OO6miast xapakTepuCTHKa Tpynmbl. MecTo 3TUX 3JIEMEHTOB B NEPUOJAMYECKOMN
cucteme. OOIIHOCTh ChIPhS U TEXHOJIOTUU MPOU3BOICTBA.

Meranmnyprus ypasa u paausi.

HNcxomHoe cbIpbe, pacnpoOCTPAHEHHOCTh B 3€MHOM Kope. OCHOBHBIE YEPTHI
F€OXUMHH ypaHa v paausa. MuHepaibl U pyabl.

TexHomorusi NPOU3BOJACTBA ypaHa U paaus. MeTolbl BCKPBITUS YPAHOBBIX PY/I.
Bri0op pactBopuTens, posib okuciautend. KucinotHoe u kapOOHATHOE BhIIIEIaYMBAHKE.
[ToBenenue paausi Ipy BBIIECIAYUBAHUN YPAHOBBIX PYI.

MeTonpl W3BIEYEHUSI ypaHa M3 MYJbI W PACTBOPOB: COPOIUS, IKCTPAKIIUA,
OCaXJCHUE MaJIOPACTBOPUMBIX COEAMHEHUM. llepcriekTMBa W3BJICYEHUS YypaHa U3
MOPCKOM BOJBI. MeTO/IbI OUUCTKH COEAUHEHUN ypaHa. [[pou3BOACTBO METAILINYECKOTO
ypaHa.

N3Biieuenue paaus U3 OTXOA0B YPAHOBOI'O ITPOU3BOACTBA.

Meramtyprus TOpusi 1 PEAKO3EMEIBbHBIX JIEMEHTOB.

HNcxonnoe ceippe. PacnpocTpaHeHHOCT, B 3eMHOM Kope. OCHOBHBIE YEpPTHI
reoxuMuu Topus u P39. Munepansl, pyIbl U UX o0oramieHue.

TexHosiorus mpou3BoIcTBa. MeTO/Ibl BCKPHITHS KOHIICHTPATOB: CyJibhaTu3anus,
XJIOpUPOBAHUE, CIIEKaHHUE CO Ienodamu. ['pynnoBoe BoiaeneHue P30 u3 pactBopoB u
uX otaeneHue oT topus. [I[puHuMIBl MeTOAOB pazaeneHuss P3D: u3aMeHeHUe CTENeHU
OKHUCJICHUS, DKCTPAKITUS, XpoMaTorpadusi.

[TonyueHne MumMeTasmia 1 UHAUBUIYAIbHBIX PEIKUX 3€MEIIb.

TexHonorus npon3BoacTBa Topusi. KOHTYpbl TEXHOJIOTUU UTTPUS U CKaH]IUS.

Texnuka Oe30macHOCTH TMpuU paboTe C PaTUOAKTUBHBIMU  DIIEMEHTAMH.
dusnonornvyeckoe JelcTBue o0ONydeHUs. BHemHee M BHYTpeHHEe OOJIydYCHUE.
XapakTepuCTUKa W3JYYEHUU MPUPOIHBIX PAJAUOAKTUBHBIX JSJIEMEHTOB. MeToasl
3alIUThI OT PAAUOAKTUBHBIX U3ITYUYEHHUM.

6.6. OCHOBBI KPUTHYECKOI0 AHAJIM3a TEXHOJOrM4eckux cxem. [lonstue o
HAy4YHOM KJIacCU(UKAIMM TEXHOJOTUYECKUX 3ajad. TpoilHas HeonpeaeIeHHOCTh
TEXHOJIOTUYECKUX 3a7a4 U METOJIbl €€ PACKpPBITUS. AHalU3 TEXHOJIOTMYECKUX 3a]a4
MIEPBOTr0 Y BBICIIUX JAUAIA30HOB.

AOCOIOTHBIC KPUTEPUH OLICHKH TEXHOJIOTHYECKUX CXEM W WX MPUMEHEHUE MpHU
aHAJIN3€ CYIIECTBYIOIIUX M CO3JAHUM MOJICJICH HIICATBHBIX TEXHOJOTMYECKUX CXEM.
Pacuer uncna munuManeHbix craguii. [lonsatue 06 skcepruu. Pacuer MUHMMAaNTBHBIX
SHEPreTUYECKUX 3aTpaT. DKOJOTUYECKUN KPUTEPUH — MHUHUMAJIbHAS OUCCUNALUS
SHEPIUH U BEILIECTBA.

PazpaboTtka METOJIOB MPEIYIPEKICHUS TEXHOT€HHOTO paccesiHus
MUKPOKOMITOHEHTOB — PEIKHX D3JIEMEHTOB WM OJIATOPOJAHBIX METAIZIOB — B paMKax
JNEUCTBYIOIIMX TEXHOJOTHMYECKMX CXEM 3a CUET M3bICKAHHSI BHYTPEHHHUX PECYPCOB
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(“rexnonoruu 0e3 TexHosmorun’). [Ipumepsi.

[TpuHuMnel pa3paOOTKH MoJENeld HJEaJbHbIX TEXHOJOTMYECKUX CXEM Ha
IIPUMEPE TEXHOJIOIMH MPOU3BOJICTBA TYTOIUIABKUX PEIAKUX METAIIOB.

7. I1o MeTaJUIypIruu JErKux MeTaiioB

7.1. BBeaenne. Kinaccudukanus Jerkux METaIOB. 3HAYEHHUE JIETKUX METAIIOB
B COBpeMeHHON TexHuke. Conepxkanne Kypca. OCHOBHBIE HAIIPABJICHUS PA3BUTHS
METAJUTYpryu JETKUX METAILIOB.

7.2. IlpomsBoactBo  rumHo3ema. CeipbeBas  0a3a  aJIOMUHUEBOMU
IPOMBINIIEHHOCTH. OCHOBBI TEOXMMHH ATFOMUHUS, BAXKHEHUITNE MUHEPAIIBI ATTFOMUHUS.
AJIOMHUHHEBBIE PYJbI, UX MecCTOpoxaeHuss B PO u apyrux crpanax. OcoOeHHOCTH
Pa3BUTHS CHIPbEBOM 0a3bl ATIOMUHHUEBOW MNPOMBINLIEHHOCTH B P®. TpebOoBanusa k
AIFOMUHHAEBOMY CBIPBIO JIJISl IPOU3BOJICTBA IIIMHO3EMA.

TpeOoBaHus K KadecTBY IIMHO3eMa. ['JIMHO3eM Kak WMCXOIHBIA Marepuan s
ANEKTPOJIUTUUECKOTO TIOJMYyYEHHs] amOMUHHS. TpeOoBaHUS K XMMHUYECKOMY COCTaBY
INIMHO3eMa M ero (QusnyeckuMm cBoiicTBaM. Kiaccudukanusa MeTaTypruyeckoro
riHo3emMa. Hemerammyprudyeckuil TimHO3eM M 00JacTH ero npuMeHeHus. CTaHaapThl
HAa TJIMHO3EM.

Cnioco6 baitepa. O6miast annapaTtypHO-TEXHOJOrn4yeckas cxema. TeopeTuueckue
OCHOBBI IIpouecca bailepa. AJTIOMHHATHBIE PACTBOPBI, UX CTPYKTypa M CBOWCTBA.
Cuctema Na,O- Al,O3-H;0. TexHosnorus crnocoba baiiepa. [loaroroBka ChIpb.
BrlmenaunBanve pas3inyHbIX OOKCUTOB. ABTOKJIABHAs YCTaHOBKA HEIPEPHIBHOTO
BblllleaunBaHus. CrylieHue W TpPOMBIBKA KpacHOro unuiama. WHTeHcudukanus
CTYIIEHHUS Ha OCHOBE (QUIOKYJISIHTOB. J[eKOMIIO3MILMS alIOMUHATHBIX PacTBOPOB.
Teopuss U TEXHOJOTHS TMOJIYYEHUS KPYHNHO3EPHUCTOro TriuHO3eMa. HempepbiBHas
Oatapesd  Jexkommo3epoB. BreimapuBanue  OOOPOTHBIX  WIEJOYHBIX  PACTBOPOB.
Kaycrtugpukanus npombeiBHbIX Boa. Llukn baiiepa B cucreme NayO- Al,O3-H20.
Kanpumnanus rugpokcuia antoMuHus BO Bpamatomumxcs nedax u KC.

OcHOBHBIE MMYTHM YCOBEPILIEHCTBOBaHUs crnocoda baiiepa. BrimenaunBanue
OOKCUTa MpPHU BBICOKUX TEMIEparypax, pa3padoTka M NpUMEHEHHE 3(PPEKTUBHOTO
BBICOKOIIPOM3BOJUTENBLHOTO 000pynoBanus. [lomyTHoe U3BIeUeHNE TayuIUs U BaHAIUS.
[IpoGnemMa KOMIUIEKCHOTO HCHOJIb30BAaHUS KPACHBIX IUJIAMOB. AHAlU3 TEXHUKO-
HPKOHOMHUYECKHUX TTOKa3aTesiel Mpon3BOJICTBA MIMHO3eMa 10 criocoly baiiepa B PO u 3a
pyoexxom. [Ipobremsl pecypcocOepekeHUsI.

Crioco6 crnexkaHusi OOKCUTOBBIX IUXT. PU3NKO-XMMHUYECKHE OCHOBBI CIOCO0a.
OOmas anmaparypHoO-TexHoJorndyeckas cxema. [IyTu ycoBepieHCTBOBaHUS Ipolecca
CIEKAaHMS Ha OCHOBE HCIIOJIb30BAHUS HOBBIX II€YHBIX arperaToB. BellienadnBanue
CII€Ka B TUIOTHOM cJio€ (BepTUKAJIbHbIE anmnaparhl), aruTAlMOHHBIM U MEPKOJISIUOHHBIN
METO/bl. AMNMNApPaTypPHO-TEXHOJOTUYECKUE CXEMBbI nepepadoTKM  aAIFOMUHATHBIX
pacTBOpoB.  DPU3MKO-XMMUYECKHE  OCHOBBI ~ OOECKpeMHHMBaHHUA. TexHojorus
oOeckpemHuBaHus.  KapOoHu3anusi ~ aJdlOMUHATHBIX  PacTBOPOB. TexHuko-
HSKOHOMUYECKUN aHajIu3 MPOU3BOACTBA TJIMHO3EMa M3 BBICOKOKPEMHHUCTBHIX OOKCHUTOB
10 CrocoOy CIeKaHus.

KoMOuHrpoBaHHBIE MIET0YHBIE CIIOCOOBI TPOU3BOICTBA TIIMHO3EMA U3 OOKCUTOB.
CyImHOCTh KOMOMHHPOBAaHUS TUAPOXMMUYECKHX M  CIEKAaTEIbHBIX CIOCOOOB.
[TapamntensHbil  Bapuant baiiep-cniekanne. IlocimenoBarenpHblid BapuaHT —baliep-
CIIEKAHHE.

Kommnnekcnast mnepepabotka HedenunoB. OO6mas cxema. OcoOeHHOCTH
IIUXTOMOATOTOBKM M CIeKaHWA.  BplenaunBanue  HE(EIMHOBBIX  CIEKOB,
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aruTallMOHHAsT U IMPOTOYHO-ArMTAallMOHHAsA cXeMbl. KOpeHHOE yCOBEPIIEHCTBOBAHUE
TEXHOJIOTUU BBIIIETAYUBAHUS CIIEKOB W MPOMBIBKA HE(DEIMHOBHIX IIJIAMOB HAa OCHOBE
npumeHeHuss  QuokymstHTOB.  [lepepaboTka amrOMUHATHBIX — pacTBOpoB. HoBas
KapOoamOMUHATHASE TEXHOJOTUSI TOJYyYEeHHsS TJMHO3EMa BBICHIETO KauecTBa W3
HedenunoB. KomruiekcHas mepepaboTka  rujporpaHaToBbiX nuiamoB. llomydenue
COJbl, TMoTamia, neMeHta. HoBble crmocoObl KOMILIEKCHOM MepepadOTKu HEe(EeTUHOB.
TexHUKO-9KOHOMUYECKUM aHaliu3 Croco0a KOMILIEKCHOM mepepaboTku HedeInHOB B
YCJIOBUSIX PHIHOYHON YKOHOMUKH.

KommnekcHast mepepaboTka allyHUTOB. BoccTaHOBUTEIBHO-ILEIOYHON CIIOCO0
nepepabOTKU Ha TIWHO3eM, Cylb(aT Kaius, CEPHYIO KHUCIOTY W APYrHe MPOTYKTHI.
OOxwur u BoccraHoBieHue anyHuta B medax KC. KopeHHOe yCOBEpIIEHCTBOBAHHE
TEXHOJIOTUU Ha OCHOBE "0OpallleHHOU" cXeMbl IepepadOTKN alFOMUHATHBIX PACTBOPOB
U KOHBEpPCUHU CYJIb(ATHBIX COJIEH. DKOHOMHKA CIOCO0a B YCIOBUSIX PHIHOYHBIX
OTHOUICHHU.

['unpoxumuueckuii cnocod ITonomapeBa-Caxxuna. OU3NKO-XUMUYECKUE OCHOBBI
cnocoba.  OOmias  TexHoJorWyeckas  cxema.  TexHojorus  mepepadOTKu
BBICOKOMO/TYJIbHBIX IETTOYHO-ATFOMUHATBIX pPacTBOPOB. [TepcniekTuBbI
TUAPOXUMHYECKOTO CII0co0a.

[TpoGembl 3aIUTH OKPYIKAIOIIEH Cpe/ibl B TPOU3BOICTBE TIIMHO3EMA.

7.3. Meramnyprus anwomuuusa. OOmas cxema MIPOU3BOJCTBA ATIOMUHUSA
AIEKTPOIN30M KPHOJIUTO-TIIMHO3EMHBIX PACILIABOB.

[IpousBoacTBo (ropucteix comel. TexHomorumueckass cxema MPOU3BOACTBA
KpUOJIUTa U JPYyrux (TOPUCTHIX CoOJied KHUCIOTHBIM MeTojnoM. Cyxoil cmocob
npou3BoJicTBa (PTopUCTBIX cojielt 1mo crnocoly I[lemune. TeXHUKO-3KOHOMUYECKUE
MOKa3aTesd MPOU3BOACTBA (PTOPCOIEH.

[Ipon3BOACTBO 3JIEKTPOAOB. Buabl 31IeKTpoAHBIX wu3Aenud. IIpous3BoacTBO
aHOAHOW Macchl. TexHoyoruss O0OOMIKEHHBIX AaHOJIOB, TEXHOJIOTHS '"Cyxoil" MaccChl.
[TpousBoaACTBO rpaUTUPOBAHHBIX JICKTPOIOB.

Teopernueckne OCHOBBI  DJICKTPOJIM3a  AMOMUHUS. DHU3UKO-XMMHUUYECKHE
CBOMCTBA 2eKTpoiauTa. CUCTEMBI: KPUOJIUT — TJIIMHO3EM, (PTOPUCTBIA aTIOMUHUNA —
dTopucteiii HaTpuil. PacTBopuMocTh TIHMHO3eMa B ajekTpoiuTe. Hanpspkenwe
Pa3NIOKEHHS] KOMIIOHEHTOB 3JIEKTPOJIUTAa. MexaHu3M 3JeKTpoin3a. AHOIHBIA d(PQeEKT.
Brixon o Toxy u 1o 3Hepruu. BrusHue pa3nuyHbIX (PaKTOpOB HA BBIXOJI 110 TOKY U TTO

SHEPIHUH.

KoncTpykuus ATFOMUHUEBBIX 3JIEKTPOJIU3EPOB. Knaccuduxarus
ANEKTPOJIU3EPOB MO AHOJAHOMY YCTPOMCTBY, MOIIHOCTH, MOJBOAY TOKa. OCHOBHBIE
KOHCTPYKTHBHBIC  3JIEMEHThl  BaHHbl. MOHTaX W JIEMOHTaX  BaHHBI.

CoOBEpIIEHCTBOBAHNE KOHCTPYKLIMH BaHH.

TexHonorus >a€KTposin3a aJloMHUHMS. banaHc HampsbkeHus, TEII0BOM OayiaHc
aMOMUHUEBOW BaHHBL. Llex snekTposms3a amoMuHHS. OCHOBHBIE TEXHOJOTHYECKHUE
omepaluu W mapaMmeTpbl npouecca anekrpoiausza. ACYTII  "Onekrponus".
["a300uncTHBIE CUCTEMBI, MPOOJIEMBI 3aIUThHl OKpYKAIOLIEH cpeabl. AHATU3 TEXHUKO-
PKOHOMHUYECKUX TOKa3aTeJlel MpOM3BOJCTBA amtoMuHHs B PO um 3a pybOexom.
OCHOBHBIE HaIlpaBJIEHUS COBEPUICHCTBOBAHUS TEXHOJOTMHU 3JIEKTPOJIA3A AJTIOMHUHHS.
TexHuka 6€30MacHOCTH MpH IEKTpou3e antoMuHus. [Ipodaemsl pecypcocOepexeHus.
3amunra OKpyKarllenl cpeapl.

PadunaupoBanue amromuaus. CBOMCTBA aIIOMUHMS BBICOKOM YHCTOTHI U 00J1aCcTH
npumenenusa.  [lpunnun  padunHupoBaHus.  DIEKTPOAHBIE  MPOIECCHl  MPH
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padbunupoBanuu. KoucTpykiusi BanHbl. TexHomorus padunupoBanus. OCHOBHBIE
TEXHUKO-3KOHOMUYECKHE MOKA3ATEIIH.

DnexkTpoTepMus aTIOMHUHHUS W €ro CIUIaBOB. Pa3paboTka ABYXCTaIUWHOTO
ATIOMOTEPMHUECKOTO CIIOC00a MOTYyYEHUS ATFOMUHHUS C UCIIOJIH30BAHUEM I1JIA3MEHHOTO
HarpeBa. OXugaeMble TEXHUKO-KOHOMHYECKHE II0KAa3aTeld aJHOMOTEPMHYECKOIO
croco0a MoJydeHHsl ATFOMUHUS, TIEPCTIEKTUBBI BHEPECHMUS.

7.4. Metannyprus marausi. CoiicTBa Maruus u ero criaBoB. CeipbeBas 6aza
MarHueBOM MPOMBITIUIEHHOCTH B PD u 3a pyGexom.

TexHOIOrn4eckne CXeMbl TOATOTOBKHA CHIpbS ISl TOJYYEHUS MAarHus
anekTponauzoM. OOmas xapakrepuctuka cxem. Kapnammmrosas cxema. Ilepepabotka
XJIOp-MarHueBbIX IWIENOKOB. TuraHo-marnueBass cxema. [lomyueHne warnusa wu3s
MOpPCKOU BOJIbI. TeXHOJIOTHSI OE3BOIHBIX XJIOPUAOB MarHusl.

Teopernueckre OCHOBBI EKTPOaU3a MarHus. OU3MKO-XUMUYECKHE CBOMCTBA
3JIEKTPOJINTAa MAarHMEBOM BaHHbI. HanpsipkeHne pas3nokeHruss KOMIIOHEHTA 3JIEKTPOJIUTA.
Karogueie nponeccsl. AHOIHBIE TPOLECCHI.

TexHomorus 3neKTposin3a Maruua. KoHCTpyKIyst MarHueBbIX BaHH,
nuadparMenHsie u 0e3anadparMeHHbIe AIEKTPOIn3epbl. OCHOBHBIE TEXHOJIOTHYECKHE
oTrepalliy U mapameTphl Ipoliecca AMeKTpoau3a. MexaHuzanus 00CTyKUBaHUS
31eKTpoan3epoB. OCHOBHBIE HAIPABJIEHUSI YCOBEPIIEHCTBOBAHUS TEXHOJIOTHHA MarHus
(moTto4Has aBTOMaTHYECKas JIMHUS MPOU3BOJICTBA Maruus). PadbuHupoBanue Marausi.
TexXHUKO-PKOHOMUYECKHUE IT0KA3aTeIM IPOU3BOICTBA MATHUS JIEKTPOJIU30M
xyopuaoB. TexHuka 6e3onacHocT. Cocod CHIIMKOTEPMUN MarHus (Teopusi u
TEXHOJIOT ).
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2. PA3JIEJIBI TEXHOJIOI'MX HEOPTAHUYECKHUX BEHIECTB,
PACCMATPHUBAEMBIE B XOJIE BCTYIIMTEJIBHOI'O UCIIBITAHUSA

1. BBoaHas 4yacTh

OCHOBHBIE pa3/elbl, U3y4aeMbl€ B AUCLUILIMHE, UX B3aUMOCBA3b MEXAY COOOM.
[TpoayKTBl TEOPETHUECKON TEXHOJOTUH, 00JacTH uxX npumeHeHus. Kiaccudukanus
TEXHOJIOTHYECKHX TMPOIIECCOB C TOYKHU 3PEHHSI WX SKOHOMHYECKOH 3(PPEKTUBHOCTH.
brok cxema HEOpraHMYECKUX MPOU3BOJICTB. XapaKTePUCTHKA U KIACCU(DUKALIUS ChIPbS
[0 IIPOUCXOXKACHUIO, arperaTHOMY COCTOSIHHIO, XUMHUYECKOMY COCTaBy. Pasmenienue
XUMHUYECKHUX IPOU3BOJICTB B 3aBUCUMOCTU OT MecTa J100bIYM ChIpbsi. KommiekcHoe
UCIOJIb30BAaHUE JIOCTYITHOTO U JICHIEBOIO ChIPbs, 0€30TX0IHBIE TPOU3BOJICTBA. Pe3epBrl
JUIS COBEPILIEHCTBOBAHMSI XUMUYECKOW TEXHOJIOTHM NepepadOTKU ChIPbsl U MaTEPHUAJIOB.
OcCHOBHBIE HANpaBJIEHUs B BBIOOPE CHIPbSI.

OU3NKO-XUMUYECKUN aHAIN3 HEOPraHWYECKUX BEIIECTB: PEHTreHO(a30BbII
aHauu3, ONTUYECKAs MMKPOCKOIIAS B HCCIEHOBAHUAX HEOPraHMYECKUX BELIECTB,
XUMHAYECKUHN aHAIIN3 COJIOBBIX IIPOIYKTOB.

2. IIpou3BOCTBO TEXHOJIOTHYECKHX I'a30B

OCHOBHBIE TPOMBIIUICHHBIE W CHHTE3-Ta3bl B TEXHOJIOTMU HEOPraHUYECKHUX
BEILIECTB, MX CBOWCTBA. MeToAbl IOJNyYEHHs TEXHOJIOTMYecKux rasos. [losydyenue
a30Ta, KUCJIOpoAa M PEIKHUX Ta30B U3 BO3/AyXa METOAOM IIYyOOKOrO OXJIaXICHHUS.
[Tonydenune BomOpOJa KOHBEPCUEN YIVIEBOAOPOAHBIX Ta30B M JAPYTMMH METOJAMH.
HoBble criocoObl KOHBEPCHH YTIIEBOJOPOAHBIX Ta30B. OUMCTKA TEXHOJIOTMYECKUX T'a30B
OT KOHTAKTHBIX SIJJOB M JIPYrux npumeceil. MeToasl OUMCTKH M MX KIaCCHU(PUKALUS.
OCHOBHBIE HaIlPaBJICHHUS B IPOM3BOJCTBE TEXHOJIOTMYECKUX Ta3oB. Karamntnueckas
OUYHCTKA TEXHOJIOTUYECKUX Ta30B (IPUPOJHOTO raza OT CEpOCOAEepKalINX MpuMecei,
OUYMCTKAa XBOCTOBBIX Ta30B B IPOW3BOJCTBE a30THOW KHUCIOTHI M Ap.). KoHBepcus
IPUPOAHOTO ra3a Ha HUKEJIEBOM KaTaJIn3aTope.

3. XuMus ¥ TEXHOJIOTUSI CHHTE3a KATAJIU3aTOPOB U a/ICOPOEHTOB

[IpousBoACcTBO KaTanu3aTopoB U  copOeHToB. (CocTaB MPOMBIIUIEHHBIX
KaTaJn3aTopoB U TpeOoBaHUs K HUM. HayuHble OCHOBBI IPUTOTOBJIEHUSI U TEXHOJIOTUU
KaTanu3atopoB. DHU3MKO-XMMHYECKHE UM  OKCIUIyaTallMOHHBIE  XapaKTEPHUCTUKH
KaTajan3aTopoB U copOeHToB. Ilopucras cTpykTypa KOHTaKTHBIX Macc U €€ pojb B
Katanuse. YJenbHas IIOBEPXHOCTb M METOAbl €€ W3MepeHMs. MexaHudeckas
MPOYHOCTb. OCHOBHBIE METOJBI IMPUTOTOBJIEHUS KaTaIU3aTOPOB. OCHOBHBIE THIIBI
KaTaJau3aTopoB, MCHOJIB3YEMBIX B  IPOM3BOJACTBE HEOPraHWYECKUX  BELIECTB,
NPUHLIUNHAAIBHBIE TEXHOJOTMYECKAE CXEMBbI UX NPUroToBJIeHUA. [Iprpona n3MeHeHus
AKTUBHOCTM KaTajiu3aTopa MOJ JCHCTBUEM pPEAKLIMOHHOW Cpeiapl U YCIOBHUU
JKCIUTyaTanuu. PereHepanns NpOMBIIIIEHHBIX KaTain3aToOpoB. COBEPLHIEHCTBOBAHUE
TEXHOJIOTUYECKUX IPOLIECCOB C IPUMEHEHUEM HOBBIX BUJIOB KaTajau3aTOPOB.

OO01mume 3aKOHOMEPHOCTH MOJ00pa KaTanu3aTopoB U ajncopOentoB. TpeboBanus,
NpenbsBIsiEeMble K TPOMBIIUICHHBIM KaTamu3atopaM U ajacopOeHTam. DakTopsl,
ONpPENEIAIME  KAaTaJUTUYECKYK0  aKTUBHOCTb.  BO3MOXHOCTP  NpEIBUACHUSA
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KaTAJIMTUYECKOTO JCHCTBUS XUMHUYECKHX BemiecTB. Kiaccudukamus KaTaau3aTOpOB.

OnTtumanbHas TOpUCTas CTPYKTypa Karamu3aTopoB U anacopbentoB. (CocrtaB
IPOMBIIUICHHBIX KOHTAKTHBIX Macc. OCHOBBI TEXHOJIOTMHU. 3HAYCHUE KaTAIU3aTOPOB U
ancopOeHTOB. TeXHONOIUsl OCaXIECHHBIX KaTaJau3aTOpPOB, HOCUTENEH U aOCOpOEHTOB.
OcHOBHBIE CTaauM TEXHOJOTMU. IIpOW3BOACTBO TI'pPaHyJIMPOBAHHOTO CHUIIMKArels,
AIIFOMOCHJIMKATHBIX KaTaJn3aTopoB, Ta0JIETUPOBAHHBIX KaTaJIM3aTOPOB.
TexHOI0rn4ecKkrne CXemMbl, ONTUMAJIbHBIE TAPAMETPBI TEXHOJIOTHYECKOTO PEKUMA.

TexHonorus TMOJAy4YeHUs KaTalu3aTOpOB METOAOM MNponuTku. CnocoObl u
peXUMBI IPONUTKU. OCOOEHHOCTH CYIIKUA U MPOKAJIKHU MPOMUTOYHBIX KaTalu3aTOpPOB.
IIpumepsl cHHTE3a KOHTAaKTHBIX MacC. TEXHOJIOTMYECKHE CXEMbl W OINTHMAJIbHBIC
TEXHOJIOTUYECKHE ITapaMETPBI.

TexHONOrnM CMEIIAaHHBIX W IUIABJICHBIX KaTanu3atopoB. lIpuHnunuansHbIe
TEXHOJIOTUYECKHE CcXeMbl. [IpOM3BOACTBO  KaTaJnM3aTOPOB CHHTE3a METAHOJA,
MIPOU3BOJICTBA CEPHOM KUCIOTHI U aMMHUaKa. Te€XHOJIOTMYECKUE CXEMbI U ONITUMAJIbHBIE
TE€XHOJIOTUYECKHE MTapaMETPBHI.

OcHoBbl TexHONOruu cuiaukareneil. LleomuTel. OCOOEHHOCTH CTPYKTYpHBIX U
(PU3UKO-XMMUYECKHX CBOMCTB. OCHOBBI TEXHOJIOTMY CUHTETHYECKUX LIEOTUTOB.

Texnonoruss yriepoaHelx copOeHToB. TeopeTnyeckue OCHOBBI AaKTHBAIUU
YIJIEpOAHBIX MaTepuajoB. TpeOoBaHHMS K CBIPHEBBIM MaTepuajgaM Uil MOJTYYEHHs
aKTUBHBIX yried. Ilpumepsl NpoM3BOACTB aKTUBHBIX yrieil. OcHOBHBbIE oO01acTu
MIPUMEHEHUSI aKTUBHBIX YTJEH.

Anmapatypa U 000pYyOBaHHE MPOU3BOJACTB KaTaM3aTOPOB M aJCOPOEHTOB.
Anmapatel 115 KuJIKO(a3HbIX TpoieccoB. O0opynoBaHHE sl CYUIKA W TPOKAJIKH
KaTaan3aTopoB. MalMHbl U anmapathl Jisi MEXaHUYECKUX MPOIIECCOB B MIPOU3BOICTBE
KaTaJm3aToOpoB.

4. XUMHUKO-TeXHOJIOTHYECKU NMPoLecc MoJIyYeHus: KHCJI0T

Paz0aBneHHast a3zoTrHas Kuciota. OU3NKO-XMMHYECKHE OCHOBBI MPOU3BOJACTBA
a3oTHOM  KkucnoTel.  Karammszatopsl  okucieHus — ammuaka.  COBpEMEHHBbIE
KPYIHOTOHHaXKHbIE Mpou3BoAcTBa. KoHIeHTpupoBaHHasi a3oTHas kuciora. duszumko-
XUMHYECKUE OCHOBBI MPOU3BOACTBA KOHLIEHTPUPOBAHHOM a30THOW KHMCIOTHI. HoBBbIE
HaIpaBJICHUS NOJYYECHHS a30THOM KHCIIOTHI.

3HauYE€HHE CEPHOM KHUCJIOTHI B HApOAHOM XO3siiicTBe. ChIppe IS MOIYYEHUS
cepHOi KucaoTel. IIpou3BoAcTBO cepHHCTOro ra3a. OuucTKa M OCyIIKa Tasa,
MTOCTYTIAIOIIET0 B KOHTAKTHOE OTAeNeHne. PU3NKO-XUMHUYECKHE OCHOBBI KOHTAKTHOTO
OKHUCJIEHUS AUOKcHaa cepbl. KaTanusaTopsl s OKUCIEHUS.

[IpoMbIlIEHHBIE CXE€Mbl KOHTAKTHOTO y37ia. AOCOpOLMs CEpHOro aHTHAPHUIA.
[IpombllIEHHBIE CXEMBI POU3BOJICTBA CEPHOM KUCTOTHI. DKOJOTUYECKHUE MPOOIEMbI —
COCOObl  OYMCTKM  OTXOASIMX  ra3oB.  OCHOBHbBIE  HampaBjiCHUS IO
COBEPILIEHCTBOBAHUIO CEPHOKUCIIOTHOTO IPOU3BO/ICTBA.

5. ITosryyeHHe BBICOKOKOHIEHTPHPOBAHHBIX MUHEPAJIbHBIX Y100peHu il

ATpOTEXHUYECKOE 3HAYCHHE MUHEPATbHBIX YAOOpPeHHUN. ACCOPTHUMEHT H
KJaccupuKalrs MUHEPATbHBIX YIOOpeHHid. A30THbIE YyOOOpeHHs. AMMUadYHas
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cenuTpa. XMMHA3M U OCHOBHBIE CTaUU ITPOU3BOJICTBA.

TexHosornyeckass cxeMa € HCIOJIb30BAaHUEM TeEIUIA PEAKUHUHA HEUTPAIU3ALNH.
Kap6amua. OntumManbHble yCIoBUs Mpou3BoicTBa. OCHOBHBIE CTAJIMU B IPOU3BOJICTBE
kapObamuga. MeTopl yTHIIU3aIUU Ta30B TUCTUIUISIUY.

TexHomornyeckass cxema C TMOJHBIM JKHAKOCTHBIM peunukioMm. Hosble
HampaBJeHUs B TPOU3BOJCTBE aMMHA4yHOM cenuTpbl. DocopHbie ynoOpeHus Hu
dbochopHbIE KUCTOTHI.

dochopconepxkamiee CbIpbe W METOABI ero mnepepabotku. IlomydeHue
AKCTPAKIIMOHHOMN (hochopHOM KUCTOTh. XUMU3M mporiecca. TexHomoruyeckas cxema
npowusBojictBa DDK. IIpoctoii u nBotiHOM cynepdocdaTsl. MeTOIbI X MPOU3BOACTBA.

TexHomOrnyeckue CXembl MONydeHus: U rpanyisiuuun cynepdocdaroB. Hosbie
HampaBjieHuss B Mpou3BoACTBE (ochopHbix ynoopenuid. Kanuiinbie ynoOpeHus.
KanuitHoe cpippe U cmnocoObl  ero mnepepaboTku. ['ammyprudeckuit  croco®
Mpou3BOACTBa XJiopunaa Kanusg. KommiiekcHas nepepaOoTka KanuiHbIX pyna. HoBbie
HaIlpaBJIEHUS B MMPOU3BOACTBE KaNMHBIX yao0penuil. Kommnekcusie (KY) u cinoxubie
yaooOpenusi. Metoasl npousBoactBa KVY. Ilonyuenne KY Ha ocHoBe QocdopHoii
KUCJIOTHL. [IpOM3BOJACTBO yAOOpPEHHI Ha OCHOBE A30THOKUCIOTHOIO Pa3JIOKEHHS
docdaros.

Mexannyeckue cniocoObl MOIYYEHHs! TUCIIEPCHBIX HEOPTraHMUECKUX MaTepUaIOB:
TaOJIETUPOBAHUE  MOPOIIKOOOpPA3HbIX  MaTepHaioB  METOJOM  IPECCOBaHMUS,
IPaHYJIMPOBAHUE CHITYYHX MarepuanoB. OmnpeneneHue BOJHO-(PU3HUUYECKUX CBOMCTB
MUHEpaIbHBIX YIOOpEHUN.

6. Ilpou3BoaCcTBO KApOOHATA HATPHUS U KAYCTUYECKOMH 1Ie109H1

Heopranmueckne 1menouyn © HMX TNPUMEHEHWE B  JAPYIHX  OTpaACIAX
OPOMBIIUIEHHOCTH. CrIocOOBl U OCHOBHBIE CTAJMHM IMPOU3BOICTBA KaJbLUHUPOBAHHON
coJibl. AMMUAYHbIN cI0cO0 MPOU3BOJCTBA U IMyTH €r0 UHTEHCU(UKALIUU.

[IpuHnMnManpHass cxema IMPOU3BOJCTBA KaJbLIMHUPOBAHHOM conabl. HoBbIE
HalpaBJICHUsI B  NPOU3BOACTBE  KaJIbIMHUPOBAaHHOW  coabl.  [Ipom3BoacTBo
KaycTHueckorn coapl. Metoasl mpousBoactBa NaOH wu  uxX cpaBHUTENbHas
XapakTepucTuka. PU3NKO-XMMHUYECKHME OCHOBBI IPOM3BOJCTBA THAPOKCUAA HATPUS
KaycTu(duKanuen comoBOro pacTBopa.

7. TexHOJIOTMSI TPOAYKTOB TOHKOI0 HEOPraHMYECKOr0 CHHTE3a, YHCTHIX
BELECTB U PEaKTHBOB

Knaccudukanus HeopraHnyeckux MpOIyKTOB MO CTENEHU MX YHUCTOTHI; METObI
riTyOOKON OYMCTKH T'a30B U TEXHOJIOTHSI MPOLYKTOB TOHKOT'O HEOPTAaHUYECKOTO CUHTE3a
(peakTUBOB, JIEKAPCTBEHHBIX IIPEMapaToB, MHUIIEBBIX J00ABOK, CBEPXIPOBOMSILUX
MaTepuasoB U Ip.).

TexHonorus MpoOIyKTOB TOHKOTO HEOopraHM4eckoro cuHtesa. Knaccuduxanus
MPOAYKTOB TOHKOI'O HEOPTraHMYECKOI0 CHHTE3a M 00JacTh MX NnpuMeHeHus. Ousmko-
XUMHUYECKHUE acCleKTbl BbIOOpa MeToaa cuHTe3a. CHHTE3 HEOPraHWYEeCKUX BEIIECTB
OCaXJIECHUEM U COOCAKICHUEM.

CuHHTE3 HEOPraHMYECKHX BELIECTB B CHEUAIBbHBIX CpENax, KPUOXUMHUYECKUM
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METOJIOM, IPHU BBICOKMX TEMIIEpAaTypax M CBEPXBBICOKHMX JaBieHUAX. [Ipumepsl

TEXHOJIOTUYECKUX ITPOLECCOB.

TexXHONMOrusT YUCTHIX HEOPraHWYECKUX BEIIECTB W peakTUBOB. (OCHOBHBIC
MOHATHS O 4ucTOoTe BemecTBa. Popmel npumeceil. HopmupoBanwe mpumeceil.
TeopeTndeckrue OCHOBBI OYHMCTKH BEHIECTB U KJacCHU(UKAIUI METOJ0B OUYHUCTKH.
HcTounuku nmpuMecei B YMCTOM BEIIECTBE.

OuricTka METOJAaMH OCKICHUS, IEPEBOJOM BEIIECTBA B Ta30BYyHO a3y,
NPUMEHEHUEM TPAHCIOPTHBIX peakiuif. DHU3NKO-XUMUYECKUE METOAbl TIyOOKOi
O4YMCTKU BemiecTB. OUHMCTKAa BEIIECTB JUCTHILIALIMOHHBIMH, KPHUCTANIM3AIUOHHBIMU,
AKCTPAKIIMOHHBIMH, aJCOPOLIMOHHBIMH, HOHOOOMEHHBIMH, DJECKTPOXUMHUUCCKUMH,
MeMOpaHHBIMU METOIaMH.

8. TexHo10rHusl rJIMHO3EMA

3HaueHWE TJIMHO3€Ma B HapoAHOM xo3sicTBe. ChIpbe I IOJIYyYECHUS
rMHO3eMa. TpeOoBaHUs, TPEABSIBISAEMBbIE K TJIUHO3EMY, (DUIUKO-XUMHUYECKUE
CBOMCTBA OKCH/IA AJIFOMUHUS U €r0 THIPATOB.

[Tonyyenune rnmHO3emMa meronamu baliepa u cnexkanusd. PU3UKO-XUMHUUYECKHE
OCHOBbI MeTOAOB. (CxeMmbl TMPOU3BOJACTBA, almaparypa U PEXKUMbl PaOOTHI.
KomOuHupoBaHne CyXuX HM  MOKPBIX  CIIOCOOOB  TIOJIYYEHHS  TJIMHO3EMA.
HerpamnnuonHeie METOABI TOJYyYECHUS OKCHIA AIIOMUHUS U €r0 THUAPATOB. TEXHUKO-
SKOHOMHMYECKOE CPAaBHEHHE PA3JIMYHBIX METOJIOB MOJYYEHHUS TIIMHO3EMA.
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Yue6noe mocodue / T.I'. AxmetoB, P.T. Ilopsdupses, JI.I'. I'aiicun u ap./ Ilox pen.
T.I'. AxmeToBa — M.: Bricm. mk., 2002. — 688 c.
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— JI.: Xumusg, 1974. — 496 c.
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7. CnpaBounuk azotruuka / [lox pen. E.fl. MenbHukoBa. — 2-e u3f., nepepad. —
M.: Xumus, 1986. — 1. 1. — 512 c.
8. CnpaBounuk azotruuka / [lox pen. E.fl. MenbHukoBa. — 2-e u3f., nepepad. —
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9. AopamoB B.A., Anekcees A.M., bamameann, X.A. KowmmiekcHas
nepepaborka HedennHoB.- M.: Metamtyprus, 1990, 332 c.

3. PA3JIEJI XUMHUYECKOM TEXHOJOI'MA TOILIMBA U
BBICOKOOHEPTETHYECKUX BEILIECTB, PACCMATPUBAEMBIE B
XOAE BCTYIIUTEJBHOI'O UCIIBITAHUA

1. BBoagHast yacTh

OcHOBHBIE pa3Jielibl, U3y4yaeMbl€ B JUCIUILUIMHE, UX B3aUMOCBSI3b MEKY COOOM.
[TpoayKThl TEOpEeTUUECKON TEXHOJOTHH, 00JacTh WX IpuMeHeHus. Kimaccudukarms
TEXHOJIOTHYECKUX IPOIECCOB C TOYKH 3PEHUS] MX AKOHOMUYECKOH 3(P(HEKTUBHOCTH.
biok cxemMa mNpoOW3BOACTB JKHJAKWX, Ta3000pa3HbIX M TBEPJABIX TOIUIMB M
BBICOKOPHEPIeTUYECKUX BEILECTB. XapaKTEPUCTUKA W KiIacCU(UKALMS ChIPbS MO
MIPOUCXOXKJICHUIO, arperaTHOMY COCTOSIHMIO, XMMHUYECKOMY COCTaBy. Pa3MelieHnue
XUMUYECKUX TMPOU3BOJACTB B 3aBUCUMOCTH OT MecTa J0ObIYM Chipbsi. KomruiekcHoe
HCTIOJIb30BaHUE IOCTYITHOTO U JICHIEBOTO ChIPbs, 0€30TXOHbIE TPOU3BOCTBA. Pe3epBhl
JUISL COBEPIIICHCTBOBAHUS XUMHUECKON TEXHOJIOTHUHU IePEepabOTKU ChIPhS U MaTEPHAJIOB.
OCHOBHBIEC HAIPABJICHUS B BEIOOPE CHIPHSI.

®U3UKO-XUMUYECKUM aHalIM3 TOIUIMB M BBICOKODHEPTETUUYECKUX BEILECTB:
CTaHJIapTHBIE METOIBI aHaJIn3a (U3UKO-XUMHUUECKUX CBOMCTB Hetw,
He(TENpOIyKTOB, TOPIOYUX CJIAHIIEB W  YyIJs; peHTreHo(da3oBbId  aHaIuU3,
PEHTreHO(MIYyOPECIICHTHBIN  aHadu3, OINTHWYeCKas  MHMKPOCKOIHUS, DJIEKTPOHHAs
MUKPOCKOMUsS, HH(PpaKpacHasi CIEKTPOCKOMUS, SACPHBIM MarHUTHBIA pE30HAHC,
TEPMOTPABUMETPHUS.

2. [lepBuuHasi nepepadorka HepTH

OcHoBHBIE cXeMbl aTMochepHoi TmeperoHku HehTu. OCHOBHBIE CXEMBbI
BaKyyMHO# nieperoHku Heptr. OCHOBHBIE ammapaThl YCTAHOBOK MEPBUYHON IMEPETOHKU
Heptn.  PexkTudukanvoHHbIE  KOJOHHBI.  TeniI0OOMEHHUKH,  KOHIACHCATOPBHI,
XOJIOMWJIbHUKH. TpyOuarbie mieun. [IpoMBINIICHHBIE  YCTAHOBKH  IEPBHYHOMN
nepepabotku HehTH (DJIOY-ABT-6, DJIOY-AT-6). biok crabunu3anuy 1 BTOPUIHOM
neperoHku O0ensuna ycranoBku JIOY-ABT-6.

3. Tepmu4eckue npouecchl 1eCTPYKTUBHOI nepepadoTku HedTH U ra3a

Knaccudukanus BTOpUYHBIX MNPOLECCOB XMMUYECKOW mepepaboTku HepTH u
raza. OCHOBHO€ Ha3HA4YEHUE [ECTPYKTHUBHBIX IPOLECCOB. XHMMH3M M MEXAHU3M
peakuuit TepMonmu3a. XUMHM3M pEaKUUd pacrajga Mpu TEPMUYECKUX IIpoleccax.
MexaHnusM peakuuid KpekuHra (pacmnajga) M yIuloTHEHHA. PakTopbl TEPMHYECKOTO
KpekuHra. PeaknvoHHbIE YyCTpOMCTBA M NPUHOMI MX pacyera. KauecTBo mpoaykToB
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TCPMUUICCKOI'O KPCKHHIA. TGOPGTI/I‘-IeCKI/Ie OCHOBBI IIponecca HrupoJin3a. YcraHoBKH

nupoian3a HeQTAHOTO chipbs. [IpombinuienHoe opopmiienue npouecca. KuakodasHblii
TepMoJin3. TepMUUECKHl KpPEeKUHI AUCTUIUISTHOTO ChIpbs. BHUCOpPEKHUHT TSKEIOro
HedTaHOrO CchIphs. [Iporecc 3amensieHHOro KokcoBaHusi. [Ipor3BOACTBO TEXHHUUECKOTO
yraepoja. I[IpousBoacTBo HePTsIHBIX OUTYMOB. TEXHOJIOTHSI OKHUCIEHHS OUTYMHOTO
CBIPBA.

4. KaraauTn4ieckue npoueccol B Hedrenepepadorke

OcHOBHOE Ha3Ha4YCHHE KaTaIUTUYECKUX mporeccoB. CyIIHOCTh KaTaluza U
OCOOCHHOCTH MPHUMEHEHUsI KaTanu3aTopoB HedrenepepadoTku. [uddy3uonno-
KMHETHYECKHE OCOOCHHOCTH TeTEPOreHHBIX KaTaluTHdyeckux peakuuid. Craguu
reTeporeHHoro kartaiuza. CBOMCTBa KaTaau3aTOpoB U METOABl HMX  OIICHKA.
Knaccudukanus  karanuzatopoB  HedrenepepaboTku. CrnocoObl  pereHepanuu
Katanmu3aTopoB. [Iporecc karamuThdeckoro KpekuHra. (OCHOBHBIE — DJIEMEHTHI
pPeaKIMOHHBIX anmapaToB. [ToHsTHE 0 HOPCHPOBAHHOM KHIIAIIEM CIIOE, TUPT-PEaKTope
M CKBO3HONPOTOYHOM  peakTope. TeXHOJOTHYECKHEe OCHOBBI  ITPOU3BOJCTB
BBICOKOOKTAaHOBBIX KOMIIOHCHTOB OCH3WHOB. AJIKMIMpPOBaHWE W300yTaHa OJiepuHAMHU.
Karanutnueckass stepudukanus wmeranona wuzoOyTwieHoM (KOT). Texuonorus
MOJIYYCHHS] METHIITPETOYTUIIOBOTO dPupa.

5. T'mapoxkaranuruyeckue U T'WIPOreHM3alMoOHbIe TMpouecchl B
HedTenepepadoTke

Karanuzaropel pudopmunra. Katanutuyeckas uzomepusanus (KWM3) nenrtan-
rekcaHoBod (Qpakuuu OensuHoB. Karamuzaroper KU3. Ilponecc ruapoodncTku
HepTenpoaykroB. Karamuzaropsl mnpouecca ruapooducTkH. OAHOCTYNEHYaThld U
IBYXCTYNEHYAThId MPOLECC THAPOKPEKHHra. PakTopsl Ipolecca T'MAPOKPEKUHTIA.
Karann3aTopsl ruApOKpEKHHra.

6. O0masi cucTeMaTUKa Pa3jMYHbIX TBEPJAbIX FOPIYHX HMCKOMAEMbIX U HUX
OTJIMYMTE/IbHbIE NPU3HAKU (TOpP(, Oypbie yriid, KaMEHHblIe YIJIH, AHTPALUTHI,
roproyvue CJIAHIbI)

XapakTepUCTHUKA TBEPABIX TOPIOYMX MCKOIMAEMBIX 10 JJTAHHBIM UX TEXHUYECKOIO
aHaim3a. Biara, MuUHEpaJbHbIE KOMIIOHEHTBI W 30JIBHOCTh Yrjeu. BeIxon Jeryuymx
BEILIECTB U3 TBEPJBIX T'OPHOYMX HCKOMAEMBIX. XapaKTEPUCTUKA TBEPAOTO HEJIETYYEro
octarka. O011as cepa U BUJIbl CEPHUCTHIX COCTUHEHUN B yIIsAX. Y CIOBHAS U UCTUHHAS
OpraHuYecKas U roprouyas Macca yrieu. 3aBUCUMOCTh MEXKIY JaHHBIMU TEXHHYECKOTO
aHAIN3a W XUMHUYECKOW MPUPOAOM, 3PEIOCTHI0 M COCTaBOM TBEPABIX TOPHOYUX
UCKOTIaeMbIX. XapaKTEPUCTUKA TBEPAbIX TOPIOYMX HMCKOMAEMBIX 10 JIaHHBIM
3JIEMEHTApHOr0 aHaiIn3a. B3anMOCBI3b MEXAY JAHHBIMH JJIEMEHTAPHOIO aHalIu3a U
XUMUYECKON TPUPOION TBEPABIX TOPIOUMX HCKomaeMbix. Kriaccudukarms yried mo
JAHHBIM MX 3JIEMEHTHOTO COCTaBa. DJIEMEHTHBIN COCTAaB U TEIJIOTa CrOPaHUsl TBEPIBIX
FOPIOYMX HCKOMAEMBIX. DB3auMonencTBue TBEPABIX TOPKOYMX HCKOIMAEMBIX C
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pasIUYHBIMKA pacTBOpUTeNsiMA (OCH30JI, aHTPAIICHOBBIE Maciia, MUPHUIWH U JIp.) U

XUMUYECKUMU peareHTamMu (MHUHEPAIbHbIE KHUCIOTHI, WIEJIOYH, TAJIOUIbI WU JIp.).
['pynmnoBoil XUMHUYECKUI COCTaB PA3IMYHBIX BUIOB TBEPJIbIX TOPIOUYUX HCKOMAEMBIX.
MomnekyinspHas CTpYKTypa OpraHU4eCKUX TBEPJIbIX TOPIOUUX UCKOMAEMBIX.

7. TexHOJIOTHYeCKHE TpoOLecChl MepepadoTKH  TBEePAbIX TOPHYMX
HCKOIAaeMbIX

KokcoBanue yrnei. CrniekaHue, MpeBpalieHUE MOIyKOKCa B KOKC. Brinenenue
ra3o00pa3HbIX IPOJYKTOB Ha Pa3HbIX CTAAMSX Ipolecca KokcooOpa3oBaHus. BinusHue
pa3anuHbIX (JaKTOPOB Ha Ipoluecc KokcoBaHus. OlueHka kauecTBa Kokca. CoBpeMEeHHast
TEXHOJIOTHsI MPOU3BOJCTBAa Kokca. IlyTu pacmmpeHus cblpbeBO 0a3bl KOKCOBaHUSI.
MeTopl HENIPEPHIBHOTO KOKCOBAHUS yIiiel. JlecTpyKTHBHAs TUAPOTEHU3ALNS TBEPIBIX
rOpIOYMX MCKONAEMbIX M CHHTE3 U3 BOAOpOJa U okcuaa yriaepona. OCOOEHHOCTH U
Ha3HA4YEHHE Mpolecca AECTPYKTUBHOW ruaporeHu3aunu. OLeHKa MPUTOAHOCTH YIJIs
JUTsl TuAporeHu3anny. Katanu3aTopel 1 TEXHOJIOTHUECKUE MapaMeTphl 1eCTPYKTUBHON
ruaporenn3anuu. CTyneHdaras AECTPYKTHBHAs TMJIPOTE€HU3AMs CMOJ M HE(TIHBIX
octratkoB. JKunkodazHasd u napodazHas ruaporeHusanus. BbIXxoq M XapaKkTepucTuka
OPOAYKTOB ruaporeHu3anuu. [logydyeHne XUMHYECKMX IPOAYKTOB  METOJOM
rujiporeHu3anuu TomiuB. CoBMeCTHas THUIpOreHu3anus yriaed u He@Ttu. Pusuko-
XUMHUYECKHE OCHOBBI KATATUTUYECKOTO Ipouecca cuare3a u3 CO, n Ho.

8. Teopernueckue OCHOBBI mponecca rasuuKaud W KOHBEPCHH
YIJIEBOJIOPOJAHBIX I'a30B

MexaHu3M peakiuy yriepojia ¢ Ta3aMHi U peakiiuii KOHBEPCUHU YTIJIEBOAOPOIHBIX
razoB. OOpaTtumble, TOCIIENOBATENbHBIC U TMApAICIBbHO-TIOCIICIOBATEIPHBIC PEAKIINH
mpolecca B3auMOACHCTBHUA yriiepoJia ¢ Ta3aMyd M KOHBEPCHUH YIJIEBOJIOPOJAHBIX T'a30B.
Cxema mexanm3ma peakmuii yriepojga ¢ CO;, H,O, O, Xumuueckas aacopOIus.
OOGpa3oBaHusi U pa3pyllieHUE TBEPAOTO MOBEPXHOCTHOrO KoMiuiekca. KuHeruueckue
ypaBHEHMSI, OCHOBAaHHbIC Ha TMPEACTABICHUSIX O MEXAaHU3ME PEaKIUi yriepoja ¢
razamu.

9. TexHosornyeckme Npouecchbl CHHTE3A CEUAIbHBIX IPOIYKTOB

CoBpeMEHHOE COCTOSIHME W MEPCHEKTUBBI Pa3BUTHUS MPOU3BOJCTBA MAaTEPHUATIOB
Ha OocHOBE yriepojga B Poccum u apyrux crpaHax. OCHOBHBIE BUIbI YIVIEPOJHBIX
MaTepUajJoB U O0OJACTHM HUX HCHOJb30BaHUS. CBOWCTBAa YIJIEPOJHBIX MaTEPHAJIOB.
O6mume npencrasnenuss 00 yruepoae. Kpucramnuueckue popmel yriepoaa. I'padut u
€ro KpHUCTaJIM4ecKass CTpyKTypa. McxomHoe chipbe NIl MPOU3BOICTBA YIJIEPOIHBIX
matepuanioB. CoBpeMeHHble (DU3UKO-XMMHUYECKHME MPECTaBICHUS O Npoleccax
(GopMupOBaHUsA CTPYKTYphl M CBOMCTB yTIJIepoAHbIX MaTepuanoB. CBoicTBa u
IIPUMEHEHUE MaTepuajioB Ha OCHOBe yriepoja. CelppeBble Marepuanbl. KOKCHI
Antpauutel. Ilpupomgusiii rpadgur. Texuuueckuit yrinepon. KameHHoyronpHbie H
He(TAHBIC NIEKH, CHHTETUYECKUE CBA3YIOIIHE.
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