Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'[H) «TexHomorus K€paMHU1YI€CKOIo TOILJIuBa»,
BRJIIOYasl OCHOYHbIC MaTepUaJibl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
O0CBOEHHs 00pa30BaTeJIbHOI IPOrPaAMMBI

I'pynna komneTeHuui Karteropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
Oo6mienpodeccroHaIbHbIE - -
[Ipodeccuonanbubie - [IK-1. Cnocoben k Oe30macHOMY IPOBENEHHUIO,

KOHTPOITI0, YCOBEPIICHCTBOBAHHIO U pa3paboTke
TEXHOJIOTHYECKUX  MPOIIECCOB  MPOHU3BOJICTBA
OCHOBHBIX () yHKIIMOHATBHBIX MaTepUaioB
SJIEPHOTO TOIUTMBHOTO IIMKJIA, B TOM YHCIE C
HCIIOJIb30BAHUEM PaJHOAKTHBHBIX MATEPUAIIOB

- ITK-3. CriocoOeH OCyIIeCTBIISATh TEXHOIOTHY CCKUIA
MPOIECC 0OpaIeHHs], XPaHEHUsI, TPAHCIIOPTHPOBKU
1 nepepabOTKH SAEPHOrO TOIIMBA M MHBIX SIEPHBIX
MaTE€pPUaIOB B COOTBETCTBHH C PErJIAMEHTOM, C
COOMIOZICHHEM HOPM  OXpaHbl TPyAa, MPABHI
TEXHUKHU 0e30macHOCTH, MIPOU3BOACTBEHHON
CaHUTAPHH, TTOXKAPHOM U SJEPHOM OE30MaCHOCTH

1.2. KoMmneTeHIIHM W WHIMKATOPbI WX JAOCTHKeHHsI, (GOPMHUPYeMbIX THCHUTLIAHOM
(MoyJsieM) B mpolecce 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
Conep:xaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETEeHIINH
[IK-1 IK-1.1 IToHumaetr 1 MOXKeT IPUMEHNUTH Ha MTPAKTHUKE 3HAHUS TEOPETHUECKIX OCHOB

TEXHOJIOTUYECKHX MPOLIECCOB IPOU3BOICTBA OCHOBHBIX (DYHKIIMOHAIBHBIX
MAaTepHUasoB sACPHOr0 TOIUTHBHOIO LUK, B TOM YHCJIE C HCIOIb30BAaHUEM
PaAMOAaKTHBHBIX MAaTEPUAJIOB

[K-3 IK-3.1 Brnaneer Teopernueckoli 6a30i  OCYLIECTBIICHHSI TEXHOJIOTHYECKOIO
HpoLecca sACPHON YHEPIeTHKH 1 IIPOU3BOCTBA €€ OCHOBHBIX MaTePUasoB,
B TOM YHCJIC SACPHOrO TOIUIMBA M MHBIX SACPHBIX MATEPHAIOB, U MOXKET
HPUMEHHUTH e¢ B MPoheCCHOHAIBHOMN ASSITeIbHOCTH

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUIIHHE (MOXYJIIO)
Lean u3ydyeHus IMCHUATLITMHBI (MOIYJIs1) — H3yYCHUE OCHOBHBIX 3aKOHOMEPHOCTEH XUMUYECKUX
MIPOIIECCOB TEXHOJIOTUU KEPAMUYECKOTO TOIUIMBA, PACCMOTPEHHE OCHOBHBIX METOJIOB U IIPUEMOB
noBbIieHUsT YPPEeKTUBHOCTH WX paboOThl, (GopMUpOBaHHE y CTyICHTa 3HAHUH M YMCHUH,
HEOOXOJUMBIX IS  OCYIIECTBJICHUS XHMHKO-TEXHOJIOTMYECKHX MPOIECCOB TEXHOJOTHH
KEepPaMHUYECKOTO TOIUIHBA.
B pe3ynbrate u3y4eHus: AUCHUILTAHBI (MOJIYJIs1) OOYYaIONIHIACS JOKEH
3HATH:
® XHMHUIO ypaHa ¥ TOPUS U UX COCJANHEHHI, UCIIOJIb3yEMbIX B TEXHOJIOTHH;
®  YCTPOMCTBO, PEXKHUM PaOOTHI OCHOBHOTO 000PYI0BaHMSI,
® [PUHIUIBI TOCTPOCHHUS TEXHOJIOTUYECKUX CXEM, ONTUMAIbHBIX [0 OpraHU3aIUH
mpolecca W BBIOOPY TEXHOJOTHMUECKOTO OOOpYyIOBaHUS, IMYyTH COBEPIICHCTBOBAHUS
OCHOBHBIX y3JIOB TIE€pe/Iena;
®  YCTPOICTBO, PEKUM PabOTHI OCHOBHOTO 000PYA0BaHUS;
e crocoOBI MPOU3BO/ICTBA PA3IUYHBIX BHIOB KEPAMHUYECKOTO SAEPHOTO TOTUIMBA;
® HOPMBI BBIPAOOTKH U TEXHOJIOTHUECKHE HOPMATUBBI PACXO/I0BAHUS CHIPBS, MATEPUAJIOB U
SHEPreTHYECKUe 3aTPaThl;
® METOABl pacueTa OCHOBHBIX TEXHOJOTHYECKHMX MPOLIECCOB TEXHOJOTHU PEIKUX
JJIEMEHTOB;
® YCTPOICTBO, PEKUM PabOTHI OCHOBHOTO 000PYIOBaHUS;




yMeThb:

MPUHLHUIBI TOCTPOCHUSI TEXHOJOTUYECKHX CXEM, OINTUMAJIbHBIX IO OpraHu3aluu
mporecca W BBIOOPY TEXHOJOTHYECKOTO OOOpYIOBaHUS, IyTH COBEPIICHCTBOBAHHUS
OCHOBHBIX y3JIOB IIEPEIEINa;

COCTOSHUE W TEPCICKTHBBI Pa3BUTHS CBHIPHEBOW 0a3bl, BO3ZMOXHOCTH KOMIUICKCHOTO
WCIIOJIb30BAaHUS CBHIPBEBBIX PECYPCOB, CO3JaHMs O€30TXOIHOW TEXHOJIOTHH, TPEOOBaHUS
10 OXpaHe TPy/a U TEXHUKUA 0€30MaCHOCTH;

OpraHu30BaTh TEXHOJOTWYECKHH TpoLecc, oOecreyuBas IMOJIydeHHE IPOIYKTOB
MTOJIHOCTHIO OTBEUYAIONINX TPEOOBAHUSM;

HOI[O6paTI) ONTUMAJIBHBIC YCIIOBHA IMPOBCACHHUA 3TUX IMTPOLCCCOB;

IMOJIB30BAaTbCA COBPEMCHHBIMU MCETOAAMU KOHTPOJIA TEXHOJOTHUYCCKUX onepaunﬁ,
Ka4ueCTBa UCXOJHOTO ChIPbs, IPOMCKYTOYHBIX U KOHCUHBIX IMTPOJAYKTOB,

MPOBOJUTH pacyeTbl HOPM BBIPAOOTKM UM PpacXOJ0BAaHUS CBIPbS, MaTEpUaJOB U
SHEPTreTUUECKUX 3aTpaT, oOpabaThiBaTh W aHAIM3WPOBATH TOJYyYEHHBIE PE3yJbTaThl C
MNPUMCHCHUEM COBPCEMCHHBIX MHCTPYMCHTAJIbHBIX METOZ0OB 1 BBEIYUCIIUTEILHON TEXHUKU
I ONITUMHU3 AWMU TEXHOJOTHYCCKUX MMPOLIECCOB,

BBIOPATh MOJIXO AN COCTAB M CIIOCOO MPOU3BOJICTBA TOTUTMBHBIX AJIEMEHTOB;
paccuuTaTthb MaTepI/IaJ'II)HI)II\/'I Oasanc Oon€palri BhIIICIAYMBaHUA, IIPOMBIBKH OCAaJAKOB U
ITYJIbII, CbI/IJ'H)TpOBaHI/IH, MOHOOOMEHHOT'O MU3BJICUYCHUA, OKCTPAKIUH u APYyrux
THIPOMETAJUTYPTHUECKHUX TIPOIECCOB;

BBIOMPATh CTAaHJAPTHOE OCHOBHOE M BCTIOMOTaTeIbHOE 000PYIOBaHHE;

MIPOBOJIMTH MCCIICIOBAaHNE B 00JACTH TMPOW3BOJACTBA €CTECTBEHHBIX PAJMOAKTUBHBIX U
peIKUX DJIEMEHTOB B JIA0OPAaTOPHBIX YCIOBHUSX, OOpadaThiBaTh W aHAIM3UPOBATH
MOJTyYCHHBIC PE3YJIbTAThl C IPUMEHEHUEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX METOJIOB U
BBIYMCIIATEIEHON TEXHUKH JIJTSI ONTHUMHU3AIIUN TEXHOJIOTHIECKUX MTPOIIECCOB;
OCYIIIECTBHUTH TPAKTHYECKOE TMPOU3BOJCTBO HCXOJHBIX KOMIIOHEHTOB KEPaMHUYECKOTO
TOTUTHBA, TAOJIETOK M IPYrUX BUAOB TOIUIMBA, IIEPepabOTKy OpaKOBaHHBIX U3ICIIHIA,

BJIAaJ1€Th:

TCOPETUYECKMMHU OCHOBAMH THUAPOMETALTYPIrUHYCCKUX IIPOLECCOB, BKIIKOYas IIPOLECCHI
BBIIICJIaYNBAaHUA, (bl/IJ'II)TpaI_II/II/I, HOHHOTI'O 06M€Ha, )I(H,HKOCTHOﬁ OKCTpaKIMK U IOPYIrux
MCTOJZOB BBIJCICHHUA YypaHa W TOPHUA H3 OCBCTICHHBIX PaCTBOPOB H IIYIIBII, TOHKOH
XUMHUYECKOM OYHCTKH U T.II.;

crocodamu IIPOU3BOACTBA KEPAMHUICCKOI'O TOIIJIUBA,

COBpeMeHHOﬁ KOMHBIOTCpHOfI bazoit JIMTECPATYPHBIX U IMATCHTHBIX JAaHHBIX TCXHOJIOTHMH
YpaHa U TOpH:;

TCOPCTUYCCKUMHU OCHOBaMU T'HAPOMCTAJLTYPIUYCCKUX IMPOUCECCOB, BKIIHOYAA ITPOLCCCHI
BBIINICJIaYMBAaHUA, CI)I/IJIBTpaI_II/II/I, HOHHOI'O 06M€Ha, JKUJIKOCTHOM SKCTpPAKIIUHU U APYTrux
MCTOZOB BBIICJICHHUA YpaHa U TOPpUSA H3 OCBCTICHHBIX PACTBOPOB H IIYIIBII, TOHKOH
XUMHYECKOM OUMCTKU U T.II.,

METOAAMH pacducTta TCEXHOJOIHYCCKOIro Iiponecca, y,HeHLHOﬁ IIPpOU3BOJUTCIbHOCTHU
TCXHOJIOTHYCCKUX allllapaTOB B 3aBUCHUMOCTHU OT HX TUIIA U Ha3HAYCHUM napameTpoB
Iponecca;

HaBbIKaMH OLICHKH Bq)q)eKTI/IBHOCTI/I " Ka4CCTBA TCXHOJIOT'HMYECKOTO ITPOLICCCa,

METOAaMH ITOHMCKa I/IH(i)OpMaLII/II/I n €c O6pa6OTKI/I, pa6OTLI C HaquO'TeXHquCKOﬁ u
MaTeHTHOM HHTepaTypOﬁ, HOPMAaTUBHBIMHA MAaTCpUaIaMU;

TCOPCTUYCCKUMU OCHOBaMU 'MAPOMCTAJUTYPIrUICCKUX IMPOUECCOB, BKIIIOYAA IMMPOUCCCHI
PAaCTBOPCHUSA, SKCTPAKIIUOHHOI'O pa3JICIICHUA YpaHa, IIYTOHHA, HCOITYHUSA U UX OYUCTKU
OT MMPOAYKTOB ACJICHUA, a(l)(I)I/IHa)KHBIC oncpanuu ¢ YpaHoM, IIIYTOHUCM U HCIITYHUCM,
COBpCMCHHOfI KOMHBIOTCpHOﬁ Oa3oii JIMTCPATYPHLIX U MATCHTHBIX HAHHBIX TCXHOJIOTUU
Hepepa6OTKI/I O6J'IyLICHH0FO AACPHOTO TOIUIMBA, YypaHa U TOPUS.

2. O0beM, CTPYKTYpPa U cofep:KaHue AUCHUILINHBI (MOAYJIS)



2.1. O6beM TUCHUTIUHBI (MOTYJIs1)

Buowt yueonoii pabomut Dopmul 00yuenusn

Ounasn

OO01masi TPYI0eMKOCTh: 3a9CTHEIC CAUHUIIBI/9aChI 4/144
KonTakTHas padora: 72
3aHsTHS JICKITMOHHOTO THIIA 36
3aHATHS CEMHHAPCKOT0 THIIA 36
KoncyasTanmmumn 0
IIpomeKyTOYHAsI aTTeCTANMSA: 3a4€ET C OLICHKOH 0
CamocrositetbHas padora (CP) 72

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmaM 00pa3oBaTeIbHOI JeATETbHOCTH
Ounasn popma 0dyuenus

Bujbl yue6Hoii padoThl (B 4acax)
KonTaktHas padora

Ne | HammeHoBanme TeM

3ansTHst
n/m | (pa3aesioB) 3aHATHS CEMHMHAPCKOIro THIIA CP
JIEKIIHOHHOTO THIA
JI HUnble 113 C JIP Hnble
1. Beenenue.
Pacrnipocrpanenue

PaaguOAKTUBHBIX
9JIEMEHTOB B TPHUPOJIE,
ICOXUMHNYECCKUC
0COOEHHOCTH

2. Pynonoaroroska 51
oborarieHue pPYA.
BeicokoreMnieparypHas
obpabotka pyn u
KOHIIEHTPATOB
KOHIIEHTPATOB

3. XUMHYECKHEe METOIbI
BBIICIICHUS
KOHIIEHTPATOB.
HonooOmeHHOE
BBIJICTIEHHE YpaHa W3
OCBETJICHHBIX
PacTBOPOB M ITYJIbII

4, OKCTpaKIMOHHBIE
METOABI TepepadoTKu
YPAaHOBBIX PacTBOPOB.
Addunax ypaHa.
Ilonyuenne oxcuaoB U
¢dhTopunos. ypaHa
Ilonyuenue
METaJUINYECKOT0 ypaHa
5. [IpomsBomcTBO
KepaMH4ECKOro
TOIUIHBA

6. TexHomorus Topust
Ilpumeuanusn:

JI — nmexnmn, 113 — npaktrueckue 3amarusi, C — cemuHapsl, JIP — nabopaTtopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Coaep:kaHue QMCHUILIMHBI (MOAYJs), CTPYKTYPHPOBAHHOEe MO TeMaMm (pa3jejiaM) H

BUJIaM padoT

CojaepikaHue JICKIMOHHOI0 Kypca

Ne
o/ HaumeHoBanue TeM (pa3aesioB) Conep:xaHue JEKIIMOHHOT0 Kypca
1. | Beenenue. Pacnpoctpanenne | Beemenne. ComepxaHue W 3aqadd Kypca. 3HaueHHE M OOJIACTH

paZMOAaKTHBHBIX  DJIEMEHTOB B | MPUMEHEHHS paJMOAaKTHBHBIX D3JIEMEHTOB B HAayKe M TEXHHUKE.
[lepcriekTHBBI Pa3BHUTH MPOM3BOJICTBA YpaHa M TOPHS U UX POJIb B




MIPUPO/IE, reOXUMHUUECKUE
0CO0EHHOCTH

sHepreTuke Oymymero. Pabors! Poccuiickux n 3apyOe:KHBIX YUEHBIX
B 00JIACTM XMMHHU W TEXHOJOTHH PaJHOAKTHUBHBIX JIEMEHTOB U MX
WCIIONIb30BAaHNE B IIPOMBIIIUICHHOCTH.

OCHOBHBIE 3Tanbl pa3BUTHS ypaHOBOW HpoMbinuieHHOCTH. OOmue
BOMPOCHI TEXHOJIOTMH PAJANOAKTHBHBIX W PEIKUX D3JIEMEHTOB.
OCo0eHHOCTH TEXHOJOTUH PaJMOAaKTHBHBIX JJIEMEHTOB U POJb
KOMIUIEKCHOM Tepepa0OTKu  ChIpbsi. TpeOOBaHUs K YHCTOTE
snepHoro toruinBa. [Ipobnema oOe3BpeXHBaHMS PaHOaKTUBHBIX
otx010B.CTpYKTypa NUCIHUIUINHBI, e€¢ 00beM, (opMa OTYCTHOCTU
CTYZIEHTOB. 3HaUeHHE TUCHUIUIMHBI U OATOTOBKH CIIEINAICTOB
(MHXeHepOB-XMMHKOB-TEXHOJIOTOB). Ponb 1 MecTo 000pynoBanus B
MPOMU3BOJCTBE PEIKUX JIEMEHTOB B CHCTEME IPOU3BOJACTBA
MaTepHalioB COBPEMEHHOHN IHEPTETHKH.

PacnipocTpaneHne  paaMoOakTUBHBIX — 3JIEMEHTOB B HPHPOJIE,
TEOXUMHYECKHE OCOOCHHOCTH. PacnpocTpaHeHHOCTH ypaHa B
npupozne. ['eoxumudeckue ocobeHHOCTH ypaHa. OOpa3oBaHue
NEPBUYHBIX YPaHOBBIX MHUHeEpajoB. [eoxumus ypaHa B 30HE
BBIBETPUBAHUS M 00pa30BaHUE BTOPUYHBIX YPAHOBBIX MHHEPAIIOB.
OCHOBHBIC ypaHOBbIE MHHEpAIbl: YPaHUHUT, HACTYpaH, JABHIHT,
OpaHHEpHT, ypaHOBas 4YepHb, KApPHOTHUT, TIOSIMYHUT, TOPOEpPHHT,
OTEHWT, claHen, Oypble yriu u Jp. KX XapakTepucTHKA.
PacnipocTpaneHHOCTs Topusi B mpupoie. OCHOBHBIE MHHEpabl
TOpHSA: MOHALIUT, TOPUAHUT, TOPHUT, IOBUYOPPHUT, JIOIIAPUT U ApP. U UX
XapaKTepUCTHKA.

OCHOBHBIE KPUTEPHH IS TPOMBIIIIICHHON OLIEHKH MECTOP 0K IEHHI
IMOJIC3HBIX HCKOIIAaCMBbIX. MCTO]IBI OHpO6OBaHI/Iﬂ U 1noacdcra
3anacoB. MeToabpl IIOMCKOB  YPaHOBBIX M TOPHUEBBIX PYI.
MecTopOoKIEHHsI U 3a11achl TOPHEBBIX U YPAHOBBIX PYL.

PynonoaroroBka u oOorarieHue
pPyZ. BeicokoTeMniepaTypHast
00paboTka pyl M KOHIEHTPATOB
KOHIIEHTPATOB

PynonoaroroBka u oboramenue pya. IIpuHuunel knaccupukam
MPOMBIIIIEHHBIX YPaHOBBIX PyX (10 XapakTepy MHHEpaU3allly,
TBEPAOCTH, THUILy PYJOBMELIAIOUIMX IIOPOA W Jp. HpPHU3HAKAM).
I[1pouecchl apobneHus, U3MeIbYeHHs, KIacCU(pUKaLiHY, CTYIEHUS 1

(unpTpanmm.
TunoBeie cxeMmbl APOOICHMS, H3MENIbUYCHMS, KilacCH(pUKALUUd H
CTYLICHHMS  pyI  paJUOAKTUBHBIX  dmeMeHToB.  CrocoObl

NPOTMBOTOYHOM  IPOMBIBKM  IYNBI,  IMOIYYEHHBIX  IIOCIIE
BhIleNaynBanHus. QIOKYISHTBI, HUX CBOWCTBA M IIPUMEHEHHE.
3amaun  oOoramieHus. XapaKTepUCTHKA METOJOB O0OTalieHusI.
IponykTtsl W moka3atenu mporecca oboramenus. [lorepu.
OrpaHuueHUsI ¥ 3KOHOMMYECKas 1eJIeco00pa3sHOCTh NPUMEHEHUS
oboramenus. V30upaTensHoe U3MeNbUYeHHE. DIEKTPOCTATHIECKUN
M MarHUTHBIA  MeTonpl.  OOorameHue  pyxl — METOIOM
pammomerpudeckoii  coptupoBku.  OOoramenme B 3aboe.
Pammomerpraeckue koHTpoabHbIE cTaHmuy PKC. I'paBuTaiiiionHsie
meronel oOoramenus. dDmorammonHoe obOorameHne. OCHOBBI
(notanmu. dnoropeareHTsl. OIOTOMAIINHEL
Bricokoremmniepatyprass o0paboTka pya W KOHIIGHTPATOB. 3amaduu
BBICOKOTEMIIEpATypHOHl ~ 00paOOTKM pyA ©  KOHIICHTPATOB.
OxucnutensHbIl  oOkwr. Bmmsane pexwnma o0xura Ha
BBINIETIAYMBAEMOCT  Orapka. BO3MOXHbBIE MyTH IepepaboTKu
YTIIEPOJICOAEPKANIMX YPAHOBBIX PYI.

CynbhaTizanmsa, XJIOPHUpPOBaHHE, CIEKaHWE C J00aBKaMH COJEH.
OI3UKO-XUMUYECKHNE OCHOBHI TporieccoB. TexHMKa 06e30macHOCTH
TIpY TIepepaboTKe PaarOAKTUBHOTO CHIPHSI.

BermenaunBanne ypaHOBBIX pyA M KOHHIEHTpaToB CyIIHOCTH U
o0lacT  TPUMEHEHWsS  TUAPOMETAJUTYprHdecKkoro  crmocoba
mepepaboTKi  pyx ¥ KOHIIEHTPAaTOB. BBIOOp peareHTOB [Uis
THIPOMETAITYPIHIECKNX — IponeccoB. KuHeTHMKa  mporeccoB
BBIETIAYMBAHUSL W BIMSHHE Ha CKOPOCTh W CTENEHb
BBINIETAYMBAHNS PA3IMYHBIX (DAKTOPOB: BEIIECTBEHHOTO COCTaBa
pyAbl, TOHHHBI  IIOMOJA, IPOJOIDKUTENBHOCTH  TIpolecca,
TEeMIIepaTypsl, TEPEMENINBAHUS, OCTaTOYHOW KOHIEHTPALUH
BBINIETaYNBAIONIETO peareHTa, T:K. BennenaunBanne
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mpocayuBaHueM  (TEPKOJSIHSA). YCTPOWCTBO  MEPKOJISITOPOB.
3arpy3ka u pasrpy3ka. [leprogudeckue U METOIMYCCKHUE CITOCOOBI
BeIMIeaunBanus.  KyuHoe — (KammwuisipHOE),  OaKTepHaIbHOE
BBILIENIAYMBAHUE. 3aMec.

BenmenaunBanue mepememuBaHueM (arurtarws). Vcmons3oBaHue
PEaKTOpOB ¢ MEXaHWYECCKUM,  ITHCBMOMEXaHHUCCKHUM U

IMHECBMAaTHYCCKHUM NepeEMCIINBAHUCM. Hepno;mqecxne n
HCTIPEPBIBHBIC MpOonCCChl BbIIICIaUYUBaHU. HpeI/IMyH_IeCTBa
HCTIPEPBIBHOI'O mpouecca. KaCKaZ[ BBIIC/IAYNBAHUA.

BeimenaunBanmie pyq U KOHIIGHTPATOB B aBTOKJIABax. Y CTPOHCTBO
aBTOKJIaBOB. [IpenmMyIiiecTBa U HEIOCTATKH aBTOKJIABHOT'O TIpoliecca
BBILIETaYNBaHMS.

OCHOBHBIE ICTOYHUKH yPaHOBOT'O MPOMBIIIJIEHHOTO CHIpbsi. BbIOOp
u o0ocHOBaHME croco0a BhlmienaunBaHus. CepHOKUCIIOTHOE
BBILIIETAYMBAaHNE PyJ W KOHIIEHTPATOB ypaHa. PacTBopHMMOCTb
YPaHOBBIX MHHEPAJIOB M MUHEPAJOB IYCTOH MOPOJIBI B PAacTBOpax
CEPHOM KHUCIIOTBL. BiusiHME OKHCnHTeNeil Ha BBbIIIEIAYUBAHUE
MHUHEpPAJIOB ypaHa. TEeXHOJOrMYecKHe CXEeMbl CEpHOKHCIOTHOrO
BCKPBHITUSI MEPBUYHBIX M  BTOPUYHBIX pya. KowmruekcHas
nepepabotka QocdartHeix pyn. BeimenaunBanwe pyn  mop
JIaBJICHUEM. bBEeCKUCIIOTHOE BhINIENaYMBaHUE CYAb(QUIHBIX PYI.
BrllenaunBanye ypaHa U3 KOHIIGHTPATOB, NUIAKOB M (pochaTHBIX
PYZ a30THOM KHUCJIOTOM.

BckpeiTHe ypaHOBBIX pyZA pacTBOpaMM coAbl. PactBopumocTh
YPaHOBBIX MHUHEPAJIOB M MHUHEPAJIOB ITyCTOM MOPOABI B COIOBBIX
pactBopax. KomruiekcHasi mepepaboTka ypaH- BaHaJHEBBIX PYI.
Oco0OeHHOCTH BbIILENaYMBAHNS TIEPBUYHBIX YPAHOBBIX MUHEPAJIOB
COZIOBBIMH PacTBOpaMH. ABTOKIIABHOE BCKPBITHE YPAHOBBIX PYI.
ITonzemHoe BhlLenaunBanue pyd. CylIHOCTh T€OTEXHOIOMMUECKUX
npoueccos. OrpanndeHuss Merona. IlomzemHoe BblllenauMBaHUE
CKallbHBIX MOpoA. PaspylieHune pyaHOro MaccuBa M IOJATOTOBKa
pyabl K TIOA3EMHOMY BbIIIEeNaYMBaHUIO. DU3NUKO-XHMMUYECKHE
OCHOBbl ~ KaNWUIAPHOIO  BBIIIENAaYMBaHUA.  ANNapaTypHOe
opopmiieHne mporecca. TexHHKa 0€30MaCHOCTH IIPU MOA3EMHOM
BBILIENAYMBAaHUN CKaJbHBIX Mopol. [log3zeMHOe BbIlENauMBaHUE
PYA OCaJI0YHBIX MECTOPOKAEHHUHN B IJIACTOBBIX yCI0BHAX. KuHeTnka
BBIIIIENAaYNBaHus. Polb MHKpOOPraHM3MOB IIPH BBIIIENAYHBAHUU
cynbGuaHbX pyd. OpraHusanys IOI3€MHOTO BBIIIEIAYUBAHUSL
OKOHOMHYECKas 11eJ1ec000pa3HOCTh MOA3EMHOIO BBILIETAYHBAHUSL

XUMHYECKHE METOABI BBIACITEHMUS
KOHIIEHTPATOB. HonoobMennoe
BBIJICJICHUE YpaHa U3 OCBETJIECHHBIX
PacTBOPOB U MYIbIT

XMMHYECKHE METOIbI BBIACNECHUS KOHLIEHTpaToB. OOIINe OCHOBBI
OCAXIEHUs  XMMHYECKHMX  KOHLEHTpaToB ypaHa. JIpoOHoe
OCaXIIeHWEe TUAPOKCHAOB U IONMypaHaToB. CpaBHUTENbHAS
xapakTepucTuka  ocamutenedi.  M3BectkoBanme.  OcaxiaeHue
thoctaros u mupodocdarton. [loBenenne nprmMeceii mpu BEIACICHAN
KOHIICHTPATOB.

Brinenenne ypana u3 COZOBBIX pacTBOPOB: KHCIOTHOE PA3JIOKEHHE
KapOOHATHBIX PACTBOPOB, OCAKACHHWE TUIPOKCHIOM HATpHS,
BOCCTAQHOBJIGHHE BOAOPOAOM B IPUCYTCTBHU KaTalnu3aTopa.
Otaenenne MaKpOKOJIMYECTB BaHatus U ocopa.

VoHooOMeHHOE BBIZICNICHHE ypaHa M3 OCBETICHHBIX PacTBOPOB U
mynen. OOmacT TpPUMEHEHHS HMOHOOOMEHHBIX MIPOIECCOB B
TEXHOJIOTUH panroaKTHBHBIX 9JIEMEHTOB. TpeboBanue,
NpenbsBIsieMble K HWOHHTaM. [IpenmMmymecTBa HOHOOOMEHHOTO
METOZIa U3BIICYCHHS YpaHa Mepe]] 0CaAUTEIILHBIM.

MexaHu3M  cOpOLMM HOHOB KATHOHUTAMH W AHUOHHTAMHU.
HecopOrmsi. OcHOBHBIE TTOKA3aTeJH, XapaKTepU3YIOIIHe
HOHOOOMEHHBIN Tporiecc. loHooOMeHHbIe paBHOBecHs. V30TepMBI
copb1mu. BeIXxomHBIE KpUBBIE W KpWBBIC NIOMPOBaHMA. BrusiHne
COCTaBa CMOJI M COCTaBa BHEIIHErO pacTBOpPAa Ha HM30HMpaTebHOE
mornomenne  MoHOB.  "OtpaBnenme"  cMmoin.  XuMHUecKas
ycrodunBocTh cMosl. CopOumsi B CTaTHYECKUX M AWHAMHYECKHX
YCIIOBUSIX.




W3Bneyenne ypaHa MOHOOOMEHHBIMH CMOJIAMH W3 OCBETIEHHBIX
pacTBOpoB. AJcOpOLMOHHAs KOJIOHHA, €€ yCTpoHCTBO. DyHKIMHN
KONOHHBI. Pexxum copOrum u sironpoBaHus. TuUroBas cxema
COpOIIMM ypaHa W3 OCBETJIEHHBIX CEPHOKHCIBIX pacTBOPOB
MOHOOOMEHHBIM MeToioM. CopOIMOHHOE BBIICNICHHE ypaHa W3
KapOOHATHBIX pacTBOpOB. VI3BieueHne ypaHa HOHOOOMEHHBIMHU
CMOJIaMH U3 pa30aBleHHBIX M IUIOTHBIX MHYNbI. AmIapaTypHoe
othopmIleHHE TIporecca.

[IpeumymectBa M HEJOCTAaTKM HMOHOOOMEHHOHM TexHomoruu. Ee
BO3MOJKHOCTH, SKOHOMHUYECKasl OLIEHKA U MEPCIIEKTUBBI Pa3BUTHUS

OKCTpaKIMOHHBIE METOJIBI
nepepabOTKH ypaHOBBIX PaCTBOPOB.
Addunax  ypana. Ilomydenue
OKCHMIIOB U  (TOpMIOB. YypaHa
INony4yeHue MeTaNIM4ECKOro ypaHa

OKCTpaKIMOHHBIE METONBI TepepabOTKH YpPaHOBBIX pPAaCTBOPOB.
OCoOEHHOCTH JKCTPaKIMOHHBIX IPOLECCOB NPH  H3BICYECHUH
IEHHBIX ~ KOMIIOHEHTOB W3  pa30aBJEHHBIX  pPacTBOPOB.
[MpenMymiecTBa AKCTPAKIMOHHOTO METOJa Mepel] COPOIHMOHHBIM.
Henocratku merona.

OO1mme TpedoBaHwMs, IpebIBIsIEMbIE K DKCTpareHTaM. PasdaBurenu
U UX pOJb B OKCTPAKIMOHHBIX mpomeccaXx. OOocHOBaHUE BBIOOpa
sKkcTpareHTa. [lepBrYHbIe, BTOPHYHBIEC ¥ TPETUYHBIC AJTKUJIAMHHBI 1
YEeTBEPTHYHbIE aAMMOHHEBBIE OCHOBAaHMS KaK OJKCTPareHTbl B
TEXHOJIOTUH ypaHa. MexaHu3M 3KCTpakiuu amuHamu. DaxTopsl,
BJIMSIIOIIME HAa DKCTPAKIIMIO: COCTaB BOIHON ()a3bl, THIT SKCTpareHTa
W €ro KOHIEHTpaIlMs, NPHUposa pa3z0aBUTENs, TeMIepaTypa U T.J.
CeneKTHBHOCTb. Kunernka JKCTpaKLUU. PeskcTpakuus.
Texnonoruyeckass cxema BBIJACJIICHHUA YpaHa W3 OCBCTICHHBIX
CEPHOKHCIIBIX PACTBOPOB 3KCTPaKIMEH aJIKWIaMUHAMH; BO3MOXKHbIE
BapHUaHTBI: pa3CJICHUE ypaHa U TOPHs, ypaHa U BaHaus, ypaHa U
MonHOAEHa U T.I. DKCTPAKIUS ypaHa U3 MyJbIL.

Ankuwiopro- u  ankwinupodochopHbie, anKuipochoHOBbIE U
ankwiochuHOBbIE  KUCHOTHI.  MeEXaHW3M  OKCTPaKUUU U
peskcTpakuuy. [lomnmepusanus ¢ochopopraHnueckux KHUCIOT B
oprannueckux pasbaBurensx. CeleKTHBHOCTh 3KCTPAareHTOB IIO
oTHOIIeHHI0 K ypaHy. CuHepreTHbii 3¢ ¢exr. Xapakrepucruka
9KCTPAreHToB.

OKCTpakius HEUTpaJbHBIMU  SKCTpareHTamu.  HeifrpanbHeie
(dochopoprannueckue  COCAWHEHUs, CYIb(OKCHIBL, KETOHHBI,
cupTel.  DPusuko-xumuueckue cpoictBa Thb®. Dxcrpakims
ypanunHutpara tpudyrmwidochatom. DaxTopsl, BIHSIONIME HA
pacipenelneHie ypaHUJIHUTpaTa MEXAy BOIHOM M OpraHM4ecKou
¢dasamu. TexHomormyeckas cxeMa OUYHCTKH YypaHWIHHTpaTa
9KCTPaKIMOHHBIM METOIOM. Vcronb30oBaHME U OYMCTKH ypaHa
JIPYrux HEeWTpaNbHbIX (docdopopranmyeckux u
KUCIIOpo/icoAepkamx — coenuHeHuid.  OOocHOBaHue — BbIOOpa
9KCTPAKIIMOHHOT'O 00OPYIOBaHUSL.

Addunax ypana. 3amaun ToHKON oumcTkd. lloHATHE O sSmEepHON
grcrore. Oco6eHHOCTH aPHHAKHBIX ONepaIiif. DKCTPaKIHOHHBIC
1 XMMHYECKHE METOJbI OYMCTKH YPAHOBBIX COCIUHEHHI.
XMMHYECKHEe METOIbl OYHCTKH COCAMHEHHMH ypaHa: OCaKIeHHE
okcamatoB ypaHa (VI u IV), mepokcmma ypaHa, BBICaJMBaHHE
TpUKapOOypPaHUITAMMOHHS.

[Momyyenne okcumoB u (ropuaoB ypana. [IpuMeHeHHE OKCHIOB

ypana. Cucrema ypan - kuciopoa. Ilomydenme oxcumoB
TEPMHUYECKAM DPa3NIOKEHHEM THAPOKCHIA, MEPOKCHAA, AWypaHaTa
aMMOHWUS, OKCaJIaTOB u HHUTPATOB ypaHwua,
TpUKapOOHATYpaHUIaMMOHNSI. JlomycTtumele HOPMBI Ha

comepkanne mpuMmeceir. OOocHOBaHWE BBIOOpa AammapaTtoB st
TIOJTyYEeHHsT OKCHIOB.

[pumenenne terpadTopuia ypaHa. TpeGoBaHHs NpeabsIBIsIEMbIE K
terpadropuny ypana. CpaBHeHue "MOKpBIX" H "cyxux" MeTOHOB
nomydeHuss terpadropuga ypaHa. Cyxue CHocoOBI IOMydeHUs
terpadropuna ypana. Pexum u ammapatrypHoe odopmiieHne
npouecca TuApodTOopupoBaHus. DTOPUPOBAaHWE OKCHIOB YypaHa
6u¢Topurom amMmMoHus, ppeoHamMHu.




[Ipumenenne rexcadropuna ypana. dropupoBanue terpadrTopuia
ypaHa Tra3o000pa3HeIM QTopoM, ¢ropramoreHnaamu. [lomyueHne
rekcaTopuza ypaHa B IUIAMEHHBIX peakTopax. [lomydeHue
rekcaTopuia ypaHa SOCPHOM UYHCTOTHL W3 HEOUYHIICHHOT'O
terpadropuna. Meronsl momydeHus: TerpadTOpuaa U OKCHJIOB
ypaHa 13 000ranieHHoOro rekcaTopuza ypasa.

[IpousBoncTBo
TOILIMBA

KEpaMHUICCKOT' O

TpeboBanus,  OpexbsBIsAeMble K  SIAEPHOMY  TOILIUBY,
KIaccU(UKalUs SAASPHOTO TOIUIMBA, KEPaMUYECKOE SACPHOE
TOITUBO. PUUKO-XMMHUYECKHE OCHOBBI MOJTYUEHHUS KEPAMUIECKHX
MatepranoB. OCHOBHBIE CIOCOOBI TPOHM3BOJCTBA IMOPOIIKOB H
rpaHysl OKCHJIOB, KapOWIOB, HHUTPUAOB M JPYIHX COEIHMHEHHI
ypaHa, IUIyTOHHS, TOPHsS, NPHUMEHSIEMBIX JUISI HM3TOTOBJICHHS
Kepamuueckoro toruuea. Kepmersl. OCOOCHHOCTH TPOHM3BOJCTBA
pas3IMYHBIX BHIOB KEPaMUYeCKOro ToruiMBa. HaHoTexHomoruu B
MPOU3BOJCTBE KEPAMUYECKOrO TOIUIMBA. KOHCTPYKIIMM TB3JIOB U
TETUTOBBIICIISIFOIINX COOPOK.

TexHomorus TOpUA

Ponp Topuss B aTOMHOW OSHepreTwke, nepcrneKTuBbl. CrocoObl
nepepabOTKH TOPHEBBIX PY/ M KOHLIEHTPATOB.

Cynbdaruzaums MOHAIIUTOBOTO KOHIIEHTpATA. Pexxum
cynbdarnzanuy. BeimenaunBanue Topus U3 Cylb(aTu3upOBaHHOTO
IIpOAYKTa. BelaeneHue TOpus U3 CEPHOKUCIBIX PacTBOPOB
(dochaTHBIM ¥ OKCaJaTHBIM METOIaMHM, OCAQXKICHHUE JIBOHHBIX
cynbgaroB. OOGopynoBanue. lllenounsle MeTonpl TepepabOTKH
MoHamuTta. Cxema U pexxuMm mporiecca. Paznenenue topus u P30
METOIOM JpOoOHOW HelTpanu3anud. KapOoHaTHO-OMKapOOHATHBIN
METO/] pa3/ielieHusI.

Bolenenne Topusi TNpU  KOMIUIEKCHOHW IepepaboTke OemaHoro
ypaHoBoro cwipbsi. IlepepaboTka JONapUTOBOrO KOHIEHTPATa,
UTTpOIapu3nTa, OacTHE3UTA.

IlonyueHue 4UCTBIX COEOUHEHUM Topusa. MeToasl HEUTpanu3auuy,
BBIICJICHHE THIPATUPOBAHHOTO cynbgara TOpHsA, JABOHHBIX
cynbparoB  Topus. OuucTka ~— OkcalaTHas, — KapOOHATHas,
MEepPOKCHIHAS, (PTOPHUITHAS.

Metoapl AKCTPaKIIMOHHONW OUMCTKH. DKCTPAKLUUS HUTpaTa TOpHUSA
Th®. DKcTpakysa Topus aMUHAMU.

Copepxxanue 3aHATHI CEMUHAPCKOI0 THIIA

HaumenoBaHue TeM (pa3esoB)

Tun Coz[epma}me 3aHSATHI CEMHUHAPCKOIro TUIa

Beenenue.
PaarOaKTUBHBIX
mpupoze,
0COOEHHOCTHU

Pacnipoctpanenue
JJIEMEHTOB B
rEOXMMHUYECKHE

I3 | Ananu3 ypanoBoit pynel. CutoBoit anamm3. OnpeneneHue
IVIOTHOCTH pyabl. OmpeneneHue HACBIIHOW IIOTHOCTH
pyzsl. OmnpezeneHne MHUHEPaIOrHYecKoro CocTaBa PyHbL.
Omnpenenenue comepxaHusa Biaru B pyae. OmnpeneneHue
morepp  npu  npokanuBaHuH.  OOBEMHBI  METOA
omnpeneleHns colepXaHus ypaHa B pyde. OnperneneHue

COZIep’KaHus ypaHa B QHIbTpaTax.

PynonoaroroBka wu  oOoramieHue
pYyZ. BricokoremneparypHas
0o0paboTka pyd W KOHIICHTPATOB
KOHLICHTPATOB

13 | CepHOKHCTIOTHOE BCKpHITHE YpaHOBOH pynmel. Pacuer
HEO0XOIMMOT 0 KOITNIECTBA CEPHOMN KHUCIIOTHI M OKUCTHTEIS
JUTSl BCKPBITHS ypaHOBOM pyzbl. BCKpbITHE ypaHOBOM pybl,
OIpEZICTIEHNE KHCIOTHOCTH pAacTBOpa, KOHIEHTPAIUU
ypaHa B INepBOoM (MIBTpAaTe M BIAKHOCTH Keka. Pacuer
HEOOXOMMOT 0 YHCIIa PEIyIIbITaIlIOHHBIX OTMBIBOK K€Ka OT
ypana. [IpoBeneHune permyabpnaoOHHBIX OTMBIBOK K€Ka OT
ypaHa COTJIaCHO BBITIONHEHHBIM pacderam. OmpeneneHue
KHACIIOTHOCTH W 00BeMa (WIbTpaToB. Pacder m3BimedeHUs
ypaHa 10 aHAJIN3y KeKa U (HIbTPaTOB.

XUMHUYECKHEe METOObI  BBIICICHUS
KOHIICHTPATOB. HonoobmenHoe
BBIJICTICHAE YpaHA M3 OCBETJICHHBIX
PacTBOPOB H ITYJIBIT

13 | MoHooOMeHHOE W3BIIEUCHHE ypaHAa W3 CYITb(PaTHOTO
pactBopa. [ToaroroBka copOIIMIOHHON KOJIIOHKH K padore,
KOHJIMIINOHNPOBAHUE pacTBOPa, IPOBEJACHUE Oleparnit
copOIMM ypaHa, TPOMBIBKM CMOJBI W JECOpOIMH
TIOTJIOMIEHHOTO ypaHa M OCAX/ICHNE NTEPBOTO XUMHIECKOT'0

KOHIICHTpAaTa.




4, BKCTpaKIII/IOHHLIe MECTOAbI 113 Kap60HaTHO-nep OKCHIHAasA OYHCTKa XHUMHUYCCKOI' 0

nepepaboTKU ypaHOBBIX PACTBOPOB. KOHIICHTPaTa W MONYYCHHE TEXHHMYECKOro OKCHIA ypaHa
Adbdpunaxx  ypana.  [lomydenue (v, Vi)

OKCHIOB ¥  (TOPUAOB.  ypaHa OOpaboTKa  TEpBOr0  XHMHYECKOrO  KOHIIGHTpara
[Nonmy4eHre METAIIIMIECKOTO ypaHa pactBopoM KapOOHATa aMMOHUS, pa3pylICHHE aMMOHHK-

ypaHUII-KapOOHATHOTO KOMILJIEKCa, OCaXKIECHHE ITePOKCHIa
ypaHa W MmpokaiuBaHue 10 okcuaa ypana (IV, VI). Pacyer
BBIXOJIa YpaHa W3 PyIbl B TeXHUUECKUM okcun ypana (IV,

V).
5. | IIpousBoncreo kepamuueckoro | I13 | OcHOBHBIE CITOCOOBI MPOW3BOJCTBA IOPOIIKOB M TI'paHYJI
TOILTUBA OKCHJIOB, KapOWIOB, HUTPHUIOB M JPYIHX COCIMHEHHH

ypaHa, IUTyTOHHSI, TOPHUSI, IPUMEHSIEMBIX JJIsl K3TOTOBIICHHS
kepamuyeckoro  TommBa.  Kepmerel.  OcobeHHOCTH
MPOW3BOJICTBA PA3IMYHBIX BUJIOB KEPAMUYECKOTO TOILTHBA.
HaHorexHOMOrum B NPOM3BOACTBE  KEPAMHYECKOTO
ToruMBa. KOHCTpYKIMM TB3JIOB M TEIUIOBBLICISIONINX
cOOpOK.

6. | TexHomorus Topust I13 | Ilonyuenne Mmeramnuueckoro Ttopus. McxomHoe chIpbe.
DJIEKTPOIIH3 pacIUIaBICHHbBIX coeld. O0paboTKa KaTOTHBIX
mTaHr. MeTauloTepMHYECKOEe BOCCTAHOBIICHUE OKCHAA M
raJoreHu10B TOpHSL. O0pabotka TOPHEBOI0
METaJIMYECKOTO TopomKa. [lodyueHne KOMIAKTHOTO
Metaiia. Matepuansl U 00OpyJOBaHWE JUIsS TOJNYYEHUS
METaJTMYECKOTO TOPHSL.

Coaepxxanue cCaMOCTOATEIbHOM padoThl

l"lj‘(f'l HaumenoBaHue Tem (pa3jiesioB) Coaep:xkaHue CaMOCTOATEJILHOH PadoThI

1. | Beenenue. Pacripoctpanenue | IloBropeHue jekuMOHHOro martepuana. [loAroroBka K 3aHATHAM
paZMOAaKTUBHBIX  3JEMEHTOB B | CEMHMHApCKOro THUIIA
HpUpoe, TeOXMMHUYECKHE
0COOCHHOCTH

2. | PynonoaroroBka u obOoramienue | [loBropenue nexipoHHoro marepuana. [ToaroroBka Kk 3aHATHAM
pYyA. BeicokoTemneparypHas | CEMUHApCKOro THIa
00paboTka pyl M KOHLEHTPATOB
KOHLICHTPATOB

3. | Xumuueckue Meroxsl BeimeneHus | [IoBTopenue JieKuMOHHOro Matepuana. [IoAroToBka K 3aHATHAM
KOHLICHTPATOB. HoHOOOMEHHOE | CeMMHApCKOro TUIIa

BBIJIETICHHE YpaHa M3 OCBETIEHHBIX
PacTBOPOB M ITYJIbII

4. | DKCTpaKIMOHHEIE Mmeronpl | [IoBTOpenue yekumoHHOro Matepuana. [IoAroToBka K 3aHATHAM
nepepaboOTKH YPaHOBBIX PACTBOPOB. | CEMHHAPCKOI'O TUIA

Addunaxxk  ypana. Ilomydenue
OKCHIIOB U (TOpUIOB. ypaHa
[TonydyeHne MeTaJNIM4eCKOro ypaHa

5. | IlpousBoxacTBO kepamudeckoro | IloBropeHue nexkumoHHoOro marepuana. IloaroroBka k 3aHATHAM
TOILUINBA CEMUHAPCKOr0 THIA
6. | TexHomorus Topus IloBTOpEHUE JEKUMOHHOrO MaTepuana. [loAroroBka K 3aHATHAM

CEMHMHAPCKOIr'o Thna
3. OneHoYHble MaTepua/bl [Jsl TNPOBeJACHUS] TEKYLIero KOHTPOJISI YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAMH 00y4AI0IHUXCS M0 JUCHUILIHHE (MOLYJII0)
[lo mucuunianHe (MOAYIO) MPENTyCMOTPEHBI CIEAYIOIIHME BHUAbI KOHTPOJIS KadyecTBa

OCBOCHHUS:

® TEKyIIMH KOHTPOJb YCIIEBAEMOCTH;

® [IPOMEKYTOYHAs aTTecTalus 00y4aroUIUXCs M0 AUCLUILTUHE (MOIYIIIO).
3.1. OueHoyHble MaTepHaJbl VISl NPOBedeHUs TeKyllell aTTecTalMH MO JAMCHUILUIMHE

(MoayJ110)
Ne | KonrTposupyemblie TeMbl (pa3esibl) HanMeHoBaHMe OLIEHOYHOTO CpeCTBa
n/n

1. | Beenenwne. PacrpocTpanenue pagiioakTHBHBIX 3JIEMEHTOB B | YCTHBIHN ompoc. Keiics
TIPUPOJIE, TEOXMMHUUECKHE OCOOEHHOCTH




Pynonoaroroska u oboramenue pya. Beicokoremneparypnast | YcrHbli onpoc. Keiichr
00paboTKa py/| ¥ KOHIIEHTPATOB KOHILIEHTPATOB

3. | Xumnueckue METOIBL BBIJCIICHUSA KOHIIEHTPATOB. | YcTHBIN onpoc. Kelicel
HoHnooOMeHHOE BBIAENEHHE ypaHa W3  OCBETJICHHBIX
PacTBOPOB U MyJbII
4. | DKCTpakUMOHHBIE  METOABI  IepepadoTKH  ypaHOBBIX | YcCTHBIN ompoc. Keiich
pactBopoB. AddunHax ypana. I[lomydeHue OKCHAOB W
¢dTopunoB. ypana [lonydyeHre METAJUIMIECKOTO ypaHa
5. | TIpou3BOACTBO KEPAMUUECKOTO TOILTHBA Yerubiii onpoc. Keiickt
6. | TexHomorus Topust Ycerabiii onpoc. Keicel

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUsI I UHBbIE MATEPHAJIbI, HEOOXOAUMBIE IS OLIEHKH
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA IeATEJbHOCTH B MpoLecce TEKyLero KOHTPOJIs
yCIIeBA€MOCTH
YcTHbBIE OMIpPOC

1.

10.

11.
12.
13.
14.
15.
16.

17.

PacnipoctpanenHocts ypaHa B mpupone. I'eoxuMuueckue OCOOEHHOCTH —ypaHa.
O06pa3zoBaHne IEPBUYHBIX YPAaHOBBIX MUHEPAJIOB. [ '€OXUMIUS ypaHa B 30HE BEIBETPHBAHUS
1 00pa3zoBaHHE BTOPHYHBIX YPAHOBBIX MHHEPaJoB. OCHOBHBIE YPaHOBBIE MUHEPAIBI, UX
xapakTepucTtuka. [Iporao3sl 700ObIYM ypaHa Ha OJIMKAWIIE JeCATUIICTHSI.

[Ipoueccel apobGneHusi, M3MeNbUeHUs, KiIacCU(UKALUU, CTYHIEHUS U (QUIbTpaIiu.
O6opynoBaHue JUIsl PYAONOATOTOBKU. THUINOBBIE CXEMBbI JPOOJIECHUS, WU3MEIbUYEHHUS,
KJacCU(UKAIUK U CTYIIEHHS Pyl paIMOAKTHBHBIX JIEMEHTOB.

3amaun oOoramieHus. ['paButanoHHble MeToAbl oboramenus. O6opynosanue. Tumossie
CXEMbI 00OTaIeHHUS.

3amaud BBICOKOTEMIIEpaTypHOH 00paOoTKu pyn U KoHueHTpaToB. Cynbdaruzanms,
XJIOpUPOBaHME, CIIEKaHUE ¢ 100aBKaMu cosieid. PU3UKO-XUMUYECKHE OCHOBBI ITPOIIECCOB.
OcHoBHas anmnapartypa.

Br160p 1 060cHOBaHME crioco0a BeimenaunBanusa. CEpHOKUCIOTHOE BBIIIETIauUBaHUE PYT
U KOHIIEHTPATOB YypaHa. TeXHOJOrMYeCKHe CXEMbl CEPHOKUCIOTHOTO BCKPBITHS
NEPBUYHBIX U BTOPUUYHBIX PYI.

Br160p 1 060cHOBaHME criocoOa BhIeTaYMBaHUs. BCKpBITHE YPaHOBBIX Py pacTBOpaMu
coJibl. TeXHOJOrMYECKHE CXEMbl BCKPBITHS NEPBUYHBIX M BTOPHUYHBIX PYI COJOBBIMU
pacTBopaMu.

IlomzemHoe BblmenaunBaHue pyd. CylHOCTh TE€OTEXHOJIOTHYECKUX IPOLECCOB.
ITozeMHOE BhIIEIAYMBAHUE CKATIBHBIX HOPO/.

IlomzemHoe BblienaunBaHue pyld. CyIHOCTb TI€OTEXHOJIOTMYECKUX IPOILECCOB.
ITozeMHoOeE BhILEIAYUBAHNE PYJ] OCA0UYHBIX MECTOPOXKIEHUI B IJIACTOBBIX YCIOBHUSX.
W3Bnedyenue ypaHa HMOHOOOMEHHBIMH CMOJIAaMH U3  OCBETJIEHHBIX PpacTBOPOB.
Anmnaparypaoe odopmienue npouecca. CopOLOHHOE BbIJICIEHUE YpaHa U3 OCBETJIEHHbBIX
CEpHOKHCIIBIX paCTBOPOB HOHOOOMEHHBIM METOJIOM.

W3Bnedyenne ypaHa HMOHOOOMEHHBIMH CMOJIAaMHM U3  OCBETJIEHHBIX PAaCTBOPOB.
Anmnaparyproe oopmienue npouecca. CopOLIHOHHOE BbIIENIEHHE ypaHa U3 KapOOHATHBIX
pacTBOpPOB.

W3Bnedyenne ypaHa MOHOOOMEHHBIMH CMOJIaMHM M3 Pa30aBICHHBIX U IUIOTHBIX IIYJIbII.
AnmnaparypHoe opopMIIeHHE ITpolecca.

IIpuMeHeHre HOHOOOMEHHBIX MPOLIECCOB B TEXHOJIOTUU YpaHa.

IIpuMeHeHre HOHOOOMEHHBIX MPOLIECCOB B TEXHOJIOTUU PEAKUX METAJIIOB.

OCOOEHHOCTH 3KCTPAKLIMOHHBIX MPOLECCOB MPHU M3BJICYEHUN LIEHHBIX KOMIIOHEHTOB W3
pa30aBiIeHHbIX  pacTBOpoB. IIpemmymiecTBa  AKCTPAKIMOHHOTO  MeToJa  Hepen
copounonHeIM. Henocratku merona.

IlepBuuHble, BTOPUYHBIE M TPETUYHBIC AJIKUIAMUHBI U YETBEPTHYHBIE AMMOHHEBBIC
OCHOBAHMS KaK SKCTPAreHThl B TEXHOJIOTUU ypaHa.

Ankunopto- u ankuinnupodocdopHsle, ankuipochoHoBEE U ANKHI-(OCHUHOBBIE
KHCJIOTHI KaK SKCTPareHThl B TEXHOJIOTUU ypaHa.

DKCTpaKLus ypaHa HEUTpalbHBIMU SKCTpareHTaMu.



18. Ncnosib30BaHMEe SKCTPAKITUY JIJISl H3BJICUCHUS U Pa3/IeNICHUs] PEIKUX IIEMEHTOB.
19. 3agaun ToHKOI ouncTKH. OcoOeHHOCTH apPUHAKHBIX ONEparidi. DKCTPAKIIMOHHbBIE U

XUMHYECKHUE METOJIbI OYMCTKH YPAHOBBIX COCTUHEHHM.

20. IIpumenenue terpadropuna ypana. CpaBHeHue "MOKpbIX" U ""CyXux" METOJIOB MOJTy4SHUS

TeTpadTOpHIa ypaHa.

21. Tlpumenenue rexcapropuna ypana. [lomyuenue rekcadropuma ypana. AmmapaTypHOe

0(OpMIICHHE TIPOIECCOB.

22. TlosryyeHne KepaMU4IeCKOTO SIEPHOTO TOTTUBA.
Keiicol (cuTyanuu 1 3a1a44 ¢ 3aJaHHBIMHU YCJIOBUSIMH)

1. TlpoexT nexa mo nepepadoTke TOpHit-hocHaTHOTO CHIPHS MO MIEIIOYHON CXEME;

2. TlpoekT mexa TO W3BJICUCHUIO YypaHAa M3 PACTBOPOB CEPHOKUCIOTHOTO BCKPBITHS
ypaHCOepKalero araTHTOBOTO CHIPHS;
[TpoekT 1mexa 1o mea0YHoH epepadoTke MOHAIIUTOBOTO KOHIIEHTPATA;
[TpoexT 1exa 1mo a30THOKUCIIOH rmepepaboTKe ypaHCOAeP KAIIETo aaTUTOBOTO CHIPHS;
[IpoekT oTaeeHus 1exa 1o MoJy4eHHUIO XJIOPH/Ia JINTUS U3 CIIOTyMEHOBOTO KOHIIEHTPATA;
YdacTok 1exa mo nepepadoTKe KOHIIEHTPATa CPeTHUX, TSHKEIBIX P3M 1 UTTpus Ha OKCHJT
UTTPUSI U KOHLIEHTPATHI CPEIHUX U TsKeNnbIX P3M;

7. TlpoexT mexa mo mepepaboTKe MTTPOCHHXH3UTOBOTO KOHIIGHTpaTa Ha CyMMY HUTPATOB

P3M (11I);

8. TlpoekT T1exa  OKCTPAKIMOHHOH  TiepepaOdOTKH  PAacTBOPOB  CEPHOKHCIIOTHOTO

BBITICIIAYMBAHIS AITATUTOBOTO CHIPHS;

9. TlIpoexT OTIeNeHUs 11eXa M0 YTHIIU3AUNA 0TX0I0B KapOuaa Bosibdpama;
10. IIpoekT oTaeneHUs IeXa MO HM3BJICYCHUIO NAJUIAIUsS W3 OTPAOOTAHHBIX KaTaJIH3aTOPOB

HedTenepepabOTKH C TOJydYeHUEM KOHIIEHTpATa MajuIa ins;

11. TIpoekT y4acTka 1exa 1mo u3BJICUEHUIO MOJMOIeHA N3 000KKEHHOTO OTapKa Mmocie 00Kura

MOJIMOACHUTOBBIX KOHIICHTPATOB;

12. TIpoekT mexa mo nepepadoTke Topuii-hochaTHOTO CHIPHS MO IIETOYHON CXEME;

13. TIpoekT oTaenenus mexa mo nepepadoTKe CroayMeHa U3BECTKOBO-XJIOPHIHBIM METOI0M;

14. TIpoekT mexa 1o meaouHo# nepepadoTke hochaTHO-TOPHUEBOTO KOHIICHTPATA;

15. Tlpoekt mnexa mo mnepepaboTke kKapOoHatoB P3M mepueBoil Tpymnmbl ¢ TOJydeHUEM
koHrenrparoB La-Nd u Sm-Gd;

16. [IpoekT 1exa MO OSKCTPAKIMOHHOW mepepaboTke YpaHCOAEpKAlllUX pPacTBOPOB

CEPHOKUCIIOTHOTO BCKPBITUSI alTaTUTOBOTO CHIPHSI;

17. TlpoekTt oTaenenus mexa no nepepadorke miasa xiaopuaos P3M(II) na nquokcua nepus

(IV) u xonnenrpat P3M;

18. [IpoekT y4acTka Liexa HM3BICYEHHUS PEHUS M3 MPOMBIBHOM CEPHOM KHCIOTHI CHUCTEM

MOKpOTO IbLICYIaBIMBAHUS MOJIUOIEHOBOTO TPOU3BOJICTBA;

19. IIpoekT nexa no nepepadoTKe JOMAPUTOBOTO KOHIIEHTPATa MO CEPHOKHUCIOTHON CXeMe C

BBIJICJICHHEM KOHIleHTpaTa P32
3.1.2. MeTtoguueckue MarTepuaibl, ompeae/sole MpoUeIypPbl OLEHUBAHHUA 3HAHMIA,
yYMEeHHi, HABBIKOB U (MJIH) ONBITA /IeSITeJIbHOCTH B X0/1€ TEKYIero KOHTPOJIsl yCIIeBaeMOCTH
YcTHbIM OTBET

Onenka 3HaHMi npeanonaraeT auddepeHIpoBaHHbI MOAX0A K 00yJaromeMycs, y4eT
€ro WHAMBHUAYATbHBIX CIOCOOHOCTEH, CTETIEHb YCBOCHHUS U CUCTEMATHU3allMA OCHOBHBIX MOHSATHIA
U Kateropud mo aucuuiuiiHe. KpoMe Toro, olieHMBaeTcs He TOJIBKO TIyOMHA 3HAHHMA
MOCTABJICHHBIX BOIMPOCOB, HO M YMEHHE HCIOJb30BaTh B OTBETE€ NPAKTUUYECKUN MaTepHall.
OneHuBaeTcs KylIbTypa peud, BIaJeHUe HaBbIKAMU OPAaTOPCKOTO UCKYCCTBA.

Kpumepuu oyenuganus: mocneaoBaTeNbHOCTD, MOJHOTA, JOTUYHOCTH U3JI0KECHUS, aHAIIN3
pa3IMYHBIX TOYEK 3pEHHUs, CaMOCTOSITENIbHOE 0000IIeHne MaTepuana, HCIOIb30BaHHE
npodeccHoHAbHBIX TEPMUHOB, KYIbTypa pe4H, HaBBIKH OpPaTOPCKOTO HCKyccTBa. M3moskeHue
MaTepuaia 6e3 (pakTHYeCKUX OIIHUOOK.

OneHka «omauyHO» CTABUTCS B Cilydae, KOTJIa MaTepUall U3JIaraeTcs HCYEpIbIBAIOIIE,

o gk w
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MOCJIE0BATENIbHO, TPAMOTHO M JIOTMYECKH CTPOWHO, MPU STOM PACKPHIBAIOTCS HE TOJIBKO
OCHOBHBIC MOHSITHS, HO ¥ aHATH3UPYIOTCS TOYKH 3PEHUS PA3IMYHBIX aBTOPOB. OOydarommiics
HE 3aTPYAHSIETCS C OTBETOM, COOJII0/IAET KYJIbTYPY PEUHu.

OmneHka «xopouioy» CTaBUTCS, eCy 0OyJaroIIUICs TBEpAO 3HACT MaTepuall, FPaMOTHO U
[0 CYIIECTBY M3JaraeT ero, 3HAeT MPAKTHYECKYyI 0a3zy, HO MPH OTBETE HA BONPOC JOMYCKAET
HECYIIIECTBEHHBIC MOTPEIIHOCTH.

OueHka «yodogremseopumenbHo» CTaBUTCS, €CIU 00yJaroIIUics OCBOWII TOJIbKO OCHOBHOM
Marepuai, HO He 3HAET OTJCNIbHBIX JIeTajieH, J0MyCKaeT HETOYHOCTH, HEJIOCTATOUYHO TIPABMIIbHbBIC
(hOpMyYIIMPOBKH, HapyIIaeT IOCICIOBATEIHPHOCTh B HW3JI0KEHUM MaTepHala, 3aTPYAHSETCS C
OTBETaMH, TOKa3bIBa€T OTCYTCTBHE JOJHDKHOM CBSA3M MEXIYy aHaIu30M, apryMeHTaluend u
BBIBOJIAMU.

OueHka «HeyoosriemeopumenbHoy CTaBUTCS, €Ciau oOydarolMiicss HEe OTBEYaeT Ha
MOCTaBJIEHHBIE BOTIPOCHI.

Keiicol (cuTyanuu 1 3a1a4u € 3aJaHHBIMHU YCJIOBUSIMH)

OOyuaromuiicsi JTIOJDKEH yYMETh BBIJIETTUTH OCHOBHBIC TIOJIOKCHHSI M3 TEKCTa 3aJadH,
KOTOpBIE€ TPeOYIOT aHAIM3a U CIYXKAT YCIOBUSIMH penieHus. Mcxoas u3 mocTaBIeHHOTO BOIIPOca
B 3aJ1a4€, MOMBITATHCS MAKCUMAJILHO TOYHO OINPEICIIUTH MPOOIEMY M COOTBETCTBEHHO PEIITUTH €€.

3amauu MOTYT permaThCcsi YCTHO W/WIHM NMUCbMEHHO. [Ipu pemennn 3amad Takke BaXHO
MpaBWILHO C(OPMYIHpPOBATH M 3amucaTh BOIMPOCHl, HauWHasg C OoJjiee OOMUX M, KOHYas
YaCTHBIMH.

Kpumepuu oyenusanusi — OleHKa YIUTHIBAET METOBI M CPEACTBA, UCIIOJIH30BAHHBIC TIPU
peIIeHUr CUTYallMOHHOMN, TPOOIEMHOM 3a/1a4u.

OneHka «omau4Ho» CTaBUTCS B Cilydae, Korja 00yJaromuics BbIMOIHIII 3aaHne (PEemm
3a/auy), HMCHOJb3ysd B TOJHOM OOBEME TEOpeTHUECKHE 3HAHUS U MPAKTUYECKHE HaBBIKH,
MOJIy4Y€HHBIE B Ipoliecce 00ydeHHUs.

OneHka «xopouioy CTaBUTCS, €M 00yUJaIOUTUIICS B 1[EJIOM BBITIOJIHIII BCe TpeOOBaHUS, HO
HE COBCEM YETKO OIPENEIAETCS ONopa Ha TEOPETUUECKHE MOJIOKEHHUS, N3JI0KEHHbIE B HAYYHOU
JuTEpaType 1o JaHHOMY BOMIPOCY.

OneHka «yodogremseopumenbHo» CTaBUTCS, €CIIM 00yUaIOUIUIiCS MOKa3al MOJI0KHUTEIbHbIE
pe3ynbTaThl B IPOLECCE PELICHUS 3a4a4H.

OueHka «Hey0o81emeopumenbHo» CTaBUTCS, €CIU O0ydaroliuiics HE BBINOJHWI BCE
TpeOOBaHUSL.

3.2. OueHo4Hble MaTepUAJIbI VISl IPOBeAeHUs MPOMEKYTOUYHOI aTTecTalun
3.2.1. Kputepum oueHKH pe3yJibTATOB 00yUeHUs MO0 JUCHUIINHE (MOYJII0)

Ikana PesyabraThl
ITokazaTenn oeHNBAHUS Pe3y1bTATOB 00y4eHHS
OLlCHUBAHMA o0yueHust
OTJIMYHO 3HaerT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTHYHO, TIOCIIEI0BAaTENEHO H TPAMOTHO €TI0 H3JIaraer, OnMpasich Ha 3HAHUS
OCHOBHOM U JIOTIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHHH JeNaeT KBaJIH(QHUIMPOBAHHBIC
BEIBOZBI M 0000IIEHNs], CBOOOTHO OTIEPUPYET KATETOPUSIMHU U TIOHATHSIMI.
VYmeer: - o0y4aromuiicsi yMeeT CaMOCTOSATEIBHO W IMPABHIBHO peliaTh ydeOHO-
npodecCHOHANIBHBIE  33aJayd WM  33JaHusl, YBEPEHHO, JIOTHYHO,
MOCIIEJOBATENILHO U apIyMEHTUPOBAHO U3JIaraTh CBOE PELICHHE, UCTIONB3YS
HayYHBIE ITOHSTHS, CChUIAsICh Ha HOPMaTHBHYIO 0a3y.

Bageer: - o0ydaromuiics BiaaeeT paldOHAJIbHBIMA METONaMH (C MCIOIB30BaHUEM
PaLMOHAIBHEIX METOMK) PEIIeHHs CIOKHBIX Npo(ecCHOHANBHBIX 3a1ad,
MPENICTABIICHHBIX JIEJIOBBIMU HTPAMH, KEHCAaMH U T.11.;

[Ipu pereHnH IPOAEMOHCTPHPOBAI HABBIKU

- BEIJICJICHUS TTIABHOTO,

- CBSI3KOH TEOPETHYECKHX MOJIOKEHUH ¢ TpeOOBaHMSIMU DPYKOBOASIINX
JIOKyMEHTOB,

- M3JIOKEHMS MBICTIEH B JIOTHIECKOH ITOCIIEJOBATEIBHOCTH,

- CaMOCTOSITENTFHOTO aHajn3a (hakThl, COOBITHH, SIBICHUH, MPOIIECCOB B UX
B3aMMOCBSI3H U THAJICKTHUECKOM Pa3BUTHH.

XOPOLIO 3HaerT: - o0yuarommiicsi TBEpJO YCBOWJ MAaTEpHaJl, JOCTATOYHO TPAMOTHO €ro
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H3JIaraeT, ONUPasACh Ha 3HAHUSI OCHOBHOM U JJOIOJTHUTEIBHON JIUTEPaTypBI,
- 3arpynHsiercs B (OpPMYJIMPOBaHWHM KBaJH(UIMPOBAHHBIX BHIBOJIOB U
0000mICHN, OmepupyeT KaTeropusMH M TIOHATHSAMH, HO HE BCeria
MIPaBWIIEHO MX BepU(HUIUPYET.

VYmeer: - o0yJaromuiicss yMeeT CaMOCTOSTENIbHO M B OCHOBHOM IIPaBHIIBHO PEIIATh
y4eOHO-TIpodecCHOHaIbHbIE 3a/laud WM 33/IaHHs, YBEPEHHO, JIOTHYHO,
TIOCIIEIOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIICHHWE, HE B
TIOJIHOW Mepe HCIOJIB3Ysl HaydHbIE MOHSATHS M CCHUIKM HA HOPMATHUBHYIO
0azy.

Brnapeert: - oOy4aromuicsl B LIEJIOM BIaJ€eT PalMOHAJIHHBIMH METOAAMHU PEIICHUS
CIIOXHBIX TIPO()ECCUOHATILHBIX 3a/1a4, TPEJCTABICHHBIX JIEJIOBBIMU HI'PaMH,
KelicaMu U T.1I.;
[Ipn pemeHMn cMOr NPOJEMOHCTPHPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HAaBBIKOB,
- BBIJICJICHUS TJIABHOTO,
- 3JIOKEHHS MBICIIEH B JIOTHYECKOH 1TOCIIEeI0BATEIBHOCTH,
- CBS3KM TEOPETUYECKUX IOJIOKEHHH C TPEeOOBAaHUSIMH DPYKOBOASIIHX
JIOKyMEHTOB,
- CaMOCTOSITENTLHOTO aHayin3a (haKThl, COOBITHH, SIBICHUH, POIIECCOB B UX
B3aMMOCBSI3H U TMAJEKTUUECKOM Pa3BUTHH.
YIAOBJIETBO- 3HaeT: - o0ydJaronuiics OpHEeHTHPYETCsl B MaTepuae, OfHAKO 3aTPyIHIETCSA B €ro
PUTEJIBHO H3JI0)KEHU U,
- IIOKa3blBa€T HENOCTATOYHOCTb 3HAHUN OCHOBHOM M [OIOJIHMUTEIbHOU
JIUTEPaTYpPhl;
- c1ab0 apryMEeHTHPYET HayuHbIE MTOJ0KEHHS;
- MPaKTUUECKU HE CIIOCO0EH CPOPMYIUPOBATH BBIBOJBI U 00O0IICHHST;
- YACTUYHO BJIAJIECT CUCTEMOM TTOHSTUH.

VYwmeer: - o0yuaroluiicsi B OCHOBHOM YMEET PEIIUTh y4eOHO-TPOo(ecCHOHAIBHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OMHMOKY, clabo apryMeHTHPYeT CBOE
pelIeHre, HEAOCTaTOUHO HCIIOIb3yeT HAYYHBIC MOHATHA U PYKOBOMSIINE
JIOKYMEHTBIL.

Brnapeer: - oOywaromuiicsi BiafieeT HEKOTOPHIMH palMOHAJIBHBIMH METOAAMHU
PELICHUS CIIOXKHBIX MPO(eCCHOHANBHBIX 33/1a4, TPEACTABICHHBIX AEIOBBIMH
WUrpaMy, Keicamu U T.1.;
ITpu penieHNH IPOJEMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JIOKEHMS MBICIIEH B JIOTHYIECKOH 11OCIIE10BATEIBHOCTH,
- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHHMAMH PYKOBOASIINX
JOKYMEHTOB,
- CaMOCTOATEIBHOTO aHajH3a (DaKThl, COOBITHH, SBIECHUH, POLECCOB B HX
B3aMMOCBS3H U JHAJIEKTHUECKOM PA3BUTHUH.

HEYJIOBJIETBO- 3Haer: - 0OyJaromuiicss He yCBOMII 3HAYUTEIILHON YaCcTH MaTepHaia;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;

- He (OPMYIIUPYET KBATN(UIIMPOBAHHBIX BEIBOJIOB U 0000IICHNH;
- HE BJIAJEET CUCTEMOI OHATHIA.

YwMmeer: o0yJaromuiicss He TOKa3all YMEHHE pelath y4eOHO-TpoQecCHOHATBHYIO
3a/1ady WK 33JaHHeE.

Brnaneer: HE BBINOJIHEHBI TPEOOBAHMSA, MPEAbABISIEMbIE K HAaBBIKAM, OLCHUBAEMBIM

«(YHOOBJICTBOPUTEIIHBHO».

3.2.2. KoHTpoJibHbIE 3a1aHusl

aTTrecTanuu

/UM UHbIE MaTepuaJbl I MPOBCACHUSA l'lpOMQ)KyTO‘lHOﬁ

CnHcok BONPOCOB /ISl YCTHBIX OTBETOB (BAPHAHTHI TECTA)

1. PacmpocTpaHeHHOCTb YypaHa B Mpupoae. ['eoXuMHuYecKHMe OCOOEHHOCTH YypaHa.
OOpa3oBaHue NEPBUYHBIX YPAHOBBIX MHHEPajoB. OCHOBHBIE YpPaHOBBIE MHHEPAJIBI:
YPaHUHHUT, HACTYPaH M JIp. NEPBUYHbBIC YpaHOBbIE MUHEpaNbl X XapaKkTepucTHKa.

2. T'eoxumusi ypaHa B 30HE BBIBETpUBaHMA U O00pa3oBaHME BTOPHYHBIX YpPaHOBBIX
MuHepasioB. OCHOBHbIE YpaHOBBIE MUHEpAJIbl: YPAaHOBAsl YEPHb, KAPHOTUT, TIOSIMYHUT,
TOpOEPHUT, OTEHUT, CIaHel, Oypble yriu u JIp. X XxapakTepucTHka.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

OcCHOBHBIE KPUTEpPUU JJs TPOMBIIUICHHOW OIEHKH MECTOPOXKICHUM TIOJIE3HBIX
HcKomaeMbiX. MeTo il orpoOoBaHus U MOJcCUeTa 3amacoB. MeTo/ bl MOMCKOB YPaHOBBIX
PYyA.

[MpuHnunel  k1accuUKaUU — MPOMBINUICHHBIX  YPaHOBBIX pyd (IO XapakTepy
MUHEPaTU3aLNU, TBEPJOCTH, TUITY PYAOBMEIIAOIINX TOPOJI U AP. IPU3HAKAM).
[Ipomecchl apoOIcHUS W M3MENbYCHUS. THUIOBBIC CXEMBbI APOOJICHUS U W3MEITbUCHUS.
O6opynoBaHue: APOOUIIKU, IPOXOTHI, MEJIbHUIBI (IIAPOBHIE, CTEPHKHEBBIE, BO3IYLIHO-
yllapHbI€)

[Ipomecchr knaccudukanuy, crymenus u GpuibTpanuu. O0opynoBaHue: KIACCUPUKATOPHI
(cupasibHBIE, YalleBbIE, PECYHbIC), TUIAPOLMUKIOHBI, CrYCTUTEIU- OTCTOWHUKH,
MaTpOHHBIE CTYCTUTENH, GUILTPHI (OapabaHHbBIE, TUCKOBBIC, KapyCelbHbIC, JICHTOYHBIE,
¢unbTp-nipeccol, PITAK-M u n1p.), nynbcaniMoHHas KOJIOHHA JIJIsl OTMBIBKM KEKOB.
TumnoBeie cxembl KTacCU(pUKAKMK U cryiieHus pya. CriocoObl TPOTUBOTOYHOU MTPOMBIBKH
MYJIBII, TTOJTYYEHHBIX TIOCJIE BHINICIAYuBaHMs, anmnaparypa. OIoKyIssHThI, UX CBOMCTBA U
MIPUMEHEHHE.

3amaun oborarieHusi. XapakTepucTHka MeToJ0B oboramienus. [IpoaykTel U mokasarenu
nporiecca odoramieHus. OrpaHuueHust 1 SKOHOMUYECKas 11e7IeCO00Pa3HOCTh TPUMEHEHUS
oboraieHus.

N30uparenpHoe n3MenbueHne. DNeKTPOCTaTUYECKU 1 MarHUTHBIN MeTo/1bl. MarHUTHbBIE
cernapaTophbl.

OO6oramenrne pya METOJIOM paguoMeTpuueckor copTupoBku. OOoramieHue B 3aboe.
Pagnomerpuueckue koHTpoabHble cTannuu PKC.

I'paBuTanmoHHsie  METOABI  OOOTAIICHUSI. Otcanxka. Otcagoudble  MAaIlHWHGI.
KoH1IeHTpalMOHHBIE CTOJIBI.

I'paButarmonnsie Metoabl oOoramieHus. KonycHbie cemapatopel. OOoramieHue B
TSKEJIBIX CYCIICH3USAX.

®dnorannonHoe odoramenne. OcHoBbI Quiotanuu. @notopeareHThl. OIOTOMAITHHEI.
3amaun  BBICOKOTEMIIEpATypHOH 0O0pabOTKM pya W KOHIEHTPATOB. OKHUCIUTEIbHBIN
o0xur. BnusHue pexunma 06kura Ha BbIILIEIaYMBAEMOCTh OrapKa.

Cynbdaruzanus, XJopupoBaHue, crekaHue ¢ go0aBkamu cojiell. OU3MKO-XUMUYECKUE
OCHOBBI ITPOIIECCOB.

CyIIHOCTh THIPOMETAITYPrUuecKoro crnocoda nepepadoTku pya. Beibop pearentos aiis
TUIPOMETAJUTYPrHUeCKUX MpOoIeccoB. BrllienaunBaHue npocayuBaHUEM (IIEPKOJIALINSA).
YCTpoicTBO NEPKOIATOPOB. 3arpy3Ka v pa3rpyska.

[lepuoguueckre U MeToaUYecKHe crocoObl BelenaynBaHus. KydHoe (kamusuispHoe),
OakTepuanbHOE BhIIIETaYUBaHKUE. 3aMec.

BoimenaunBanue mnepememuBaHueM (arutanus). lcnonp3oBaHuME — peakTOpPOB €
MEXaHUYECKUM IepeMeminBanueM. llepuonuueckue W HENpepbIBHBIE  IPOLIECCHI
BhlLIENaunBanus. [IpenmyniecTBa HenpepsIBHOTO nponecca. Kackan BollenaunBaHuUs.
BoimenaunBanne mnepememuBaHueM (arutanus). lcnonp3oBaHuE — peakTOpoOB €
[HEBMAaTUYECKUM [epeMelIUBaHueM. BpllenaunBanue pya M KOHILIEHTPAaTOB B
aBTOKJIaBaX. YCTpOMCTBO aBTOKIABOB. lIpenmylnectBa M HEZOCTATKM aBTOKJIABHOTO
rpoliecca BhllleJTauBaHUs.

Kunernka mnpoleccoB BbIIIENAaYUBAHMS W BIMSHUE Ha CKOPOCTb U CTENEHb
BBIIIENIAYMBAHMS] PA3ITMYHBIX (DAKTOPOB: BEHIECTBEHHOT'O COCTaBa PY/bl, TOHUHBI IOMOJIA,
MPOJOJDKUTENIBHOCTH  TIpolLiecca, TEMIEpaTrypbl, WHTEHCUBHOCTH MEpPEMEIINBAHUA,
OCTaTOYHOM KOHIEHTpPAIMH BhILLEIaurBarolero pearenra, T:K.

CepHOKHCIIOTHOE BBILIETAYMBAHUE PYyI U KOHLEHTPATOB YypaHa. PacTBopuMOCTh
YPaHOBBIX MHUHEPAJIIOB U MHUHEPAIOB IMYCTOW MOPOJbI B PAaCTBOpPaX CEPHOM KHUCIOTHI.
Bnusinue okucnuTenei Ha BhIIEIauBaHNE MUHEPAJIOB ypaHa.

TexHOoIornuecKre CXeMbl CEpHOKHCIIOTHOTO BCKPBITHS IEPBUYHBIX. BolllenaunBanue pys
MO/ IaBJIeHHEeM. beCKHCIOTHOE BhIIIENaYuBaHUE CYyIb()UTHBIX PY/.
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

TexHOJOrHUECKHe CXeMbl CEPHOKHCIOTHOTO BCKPBITHS BTOPUYHBIX pya. KommiekcHas
nepepadboTtka pochaTHbIX py.

BckpbiTHEe ypaHOBBIX Pyl pacTBOpaMH COJbl. PacTBOPUMOCTH YpaHOBBIX MHUHEPAIOB H
MUHEpAJIOB IYCTOH IMOPOABI B COJOBBIX pacTBopax. OcOOEHHOCTH BBIIIETAYNBAHUS
MEPBUYHBIX YPAHOBBIX MHHEPAJIOB COJIOBHIMH PAacTBOpPaMH. ABTOKIIABHOE BCKPBITHE
YPaHOBBIX PYII.

[logzemHoe BeimenaunBanue pyxa. CymHOCTh T'€OTEXHOJOTMYECKUX —IPOLIECCOB.
Orpannuenust meronaa. Ilon3emHoe BblllenaunMBaHUE CKaJbHBIX MHOpoJ. Pazpymienue
pPYOHOrO MaccuBa M MOATOTOBKA pPyAbl K IOA3EMHOMY BbIlENaunBaHno0. PU3MKO-
XMMHMUYECKHE OCHOBBI KallWJUIAPHOTO BbILIENIAYMBaHUs. AImaparypHoe oQopmieHue
npotecca.

[ToazemHOE BbllIeNTaUMBaHUE Pyl OCAJ0UYHBIX MECTOPOXKIECHUHN B IJIACTOBBIX YCIOBUSX.
Kunetnka  BBIIIeNaunBaHUs. Opranm3anusi  TIOJ3EMHOTO BbIIIIETIAYUBAHMSL.
DKOHOMHYECKas 11€7eCO00Pa3HOCTh NMOA3EMHOTO BhIIIETaUMBaHUSL.

OO01iue OCHOBBI OCAXKIEHMSI XMMHUYECKHX KOHLIEHTpaToB ypaHa. /[poGHoe ocaxkieHue
THAPOKCUAOB U  mojuypaHatoB. CpaBHUTENbHAs XapaKTEpPUCTUKA  OCAJAUTENEH.
N3BectkoBanue. Ocaxaenue ¢ocdaroB u nupodocdaros. I[loBenenne npumeceit npu
BBIJICJICHUU KOHIIEHTPATOB.

Boigenenue ypaHa U3 COJOBBIX PacTBOPOB: KHUCJIOTHOE pa3iokKeHHe KapOOHATHBIX
pacTBOpOB, OCaXJE€HUWE TUJIPOKCUIOM HATPHs, BOCCTAaHOBJIEHHE BOJOPOJOM B
MIPUCYTCTBUH KaTanuzartopa. OTaeneHne MaKpoKoIMuecTB BaHaaus U ocdopa.

O6nacTy mNpUMEHEHUs: MOHOOOMEHHBIX MPOIIECCOB B TEXHOJOIMH YypaHa, OCHOBHBIE
3aKOHOMepHOCTH. TpeGoBaHue, NpeAbSBISEMble K HOHUTaM, BBIOOp ONTUMAJIbHBIX
TEXHOJIOTUYECKUX MapaMeTpoB. IlpenmymiecTBa MOHOOOMEHHOIO METOJAa W3BJICUCHUS
ypaHa nepezi 0cauTeIbHbIM.

OCHOBHBIE 3aKOHOMEPHOCTM M IIOHATUS HOHHOro oOMeHa. MoHOOOMEHHUKH
OpraHM4ecKre U HEOpraHN4EeCcKue, MPUPOIHbIE U CUHTeTHYeCKHe. KaTHOHUTBI, aHHOHUTHI
n am@onutel. CHHTE3 U XapaKTepUCTUKA OCHOBHBIX HOHOOOMEHHBIX CMOJL.

MexaHu3M copOIIMM HOHOB KaTHOHUTaMH M aHWoHHTaMmH. JlecopOuus. OCHOBHBIC
MOKa3aTeld, XapaKTepu3yolue HOHOOOMEHHbIH npolecc. EMKOCTP HOHUTOB M METO bl
ee onpenenenus. lonoooMeHnHble paBHOBecus. M30Tepmbl copbunu. BeixoHble KpuBbIe
u KpuBble »HmoupoBaHus. HaOGyxaemocTs uoHMTOB.COpOLMsS B CTaTUYECKUX U
JUHAMUYECKUX YCIOBHSIX.

W3Bnedyenne ypaHa HMOHOOOMEHHBIMH CMOJIaMM M3 OCBETJICHHBIX pacTBOPOB C
HCIOJI30BaHNEM KaTHOHUTOB. OCHOBHBIE 3aKOHOMepHOCTHU. [loBeieHue npumeceii.
W3Bnedyenue ypaHa HOHOOOMEHHBIMH CMOJIaMM U3 OCBETJICHHBIX pacTBOPOB C
UCIOJ30BaHUEM aHUOHUTOB. OCHOBHbIE 3aKOHOMepHOCTU. [loBeneHue mpuMecei.
CopOunoHHOE BBIJIETICHUE YpaHa U3 KapOOHATHBIX PACTBOPOB.

AncopOioHHasi KOJIOHHA, ee ycTpoicTBo. DyHKIMM KOJOHHBL. Pexxum copbuuu u
anmonpoBanus. TUnoBas cxeMa copOLUM ypaHa U3 OCBETIECHHBIX CEPHOKUCIIBIX PACTBOPOB
HMOHOOOMEHHBIM METOJIOM.

W3Bnedyenue ypaHa MOHOOOMEHHBIMH CMOJIaMHM M3 Pa30aBICHHBIX M IJIOTHBIX IYJIbII.
AnnaparypHoe odopmiieHHEe Ipolecca: KOHTEHHEpHBIH  METOJl, KOHTaKTOpPbI-
pa3fenuTeny, OpraHu3alus HeIPepbIBHOTO MPOTUBOTOYHOTO Mpoliecca.

W3Bnedyenue ypaHa MOHOOOMEHHBIMH CMOJIaMHM M3 Pa30aBICHHBIX M IJIOTHBIX IYJIbII.
AnmnaparypHoe oopmMiIeHHe ITpolecca: MavyKu, KOJOHHBI C IBMKYLIUMCS U B3BELICHHBIM
CJIOEM MOHMTA, IyJbCallUOHHBbIE KOJIOHHBI. bec(uibTpalluoOHHOE BbIJIENEHUE YypaHa M3
TUTOTHBIX MYJBII.

OCOOGEHHOCTH 3KCTPAKIMOHHBIX MPOLECCOB MPHU M3BJICYEHUU LIEHHBIX KOMIIOHEHTOB W3
pa30aBineHHBIX  pacTBOpoB. IIpemmymiecTBa  AKCTPAKIMOHHOTO  METOJa  Hepen
copounonnsiM. Henocratku merona.

14



38.

39.

40.
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42.

43.

44,

45.

46.

47.
48.
49,

50.

o1.

52.

53.

54,

OKCTpakLMOHHBIE  pPAaBHOBECHUS U  3aKOHOMEPHOCTM  3KCTpakuuu.  M3oTepMbl.
Knaccugukamus 3kcTpareHToB 1 MEXaHU3MOB 3KCTPAKIIMU ypaHa.

TepMuHONOTHS SKCTPAKIMOHHBIX mpoueccoB. [lokazatenu oskcTpakiuu. OOmue
TpeOOBaHUs, TpenbsBIIeMble K OJKCTpareHtam. Pa30aButenu ©u uX pojib B
HKCTPAKIMOHHBIX Mpoueccax. O00CHOBaHNE BHIOOPA HKCTPAreHTa.

[lepBuuHble, BTOpPUYHBIE M TPETHUYHBIC AJTKWJIAMUHBI M UYETBEPTUYHBIE AMMOHUEBBIC
OCHOBAHUSl KaK AKCTPAareHTbl B TEXHOJOTMHU ypaHa. MeXaHHM3M AKCTPAaKIMM aMHHAMH.
@DaKTopbl, BIUSIONIAE HA SKCTPAKIMIO: COCTaB BOIAHOHM (a3bl, THII DKCTPAreHTa U €ro
KOHLIEHTpauus, npupoja paszbasuteins, Temneparypa u T.1. CenekruBHocTh. KuHeTnka
JKCTpakuuu. Peskcrpakuus.

XapakTepucTUKa TIPOMBIIUIEHHBIX MapoK aJKWIAMHUHOB. TeXHOJIOrMYyecKas cxema
BBIJIEJIEHUS ypaHa W3 OCBETJEHHBIX CEPHOKHCIBIX PACTBOPOB  AKCTpaKIUei
alKWwiaMUHaMU. Bo3MOKHbIE BapHaHTBl CXEM: pa3J/ieIeHHe ypaHa U TOpus, ypaHa U
BaHA/IUs, ypaHa U MOJUO/ICHA U T.II.

Anxunopro- u ankuianupodocdopHeie, ankuiapochoHOBbIE W AIKWI-(HOCHUHOBBIC
KHUCIIOTBHI. Mexanusm AKCTPAKIINH U PEIKCTPAKIINH. [Nonumepuszanus
(dbochopopraHMueckux KUCIOT B OpraHuyeckux paszbaButensx. CeneKTUBHOCTh
9KCTPAareHTOB IO OTHOIIEHHIO K YypaHy. CunepretHolii 3¢¢ekt. XapakTepucTHKa
skcrparenToB: JIJIOK, 20T OK, OIIDK, JIIPK u np. DkcTpakuus u3 Mybll.
DKCTpakius HEUTpaJIbHBIMM dSKcTpareHtamu. HelTpanbuble Qochopopranudeckue
COCTMHEHUS, CYJIb(POKCUIBI, KETOHBI, CHUPTHI. DU3UKO-XUMHUYecKrne cBoicTBa ThO.
DKCTpakius ypaHWIHUTpaTa TpuOyTHidochaTom.

@akTOpPBI, BIUSIOLIME HA PACTIPECIICHUE YPAHUITHUTPATA MEXK Iy BOJHOW M OPraHUYECKON
¢dazamu. TexHosornyeckasi cxeMa OYUCTKU YPaHUIIHUTPATa SKCTPAKIIMOHHBIM METOOM.
Hcnonb3oBanue A OYMCTKM ypaHa APYTUX HEHUTpaidbHBIX (pochopopraHUUecKux u
KHCJIOPOJICOAEPIKALIUX COCTUHEHUN.

O6ocHOBaHUE BBIOOPA IKCTPAKITMOHHOTO 000PYIOBaHUS. Y CTPOUCTBO M MPUHITUIT paOOTHI
CMECHUTENEH-OTCTOMHUKOB TEPUOJUYECKOr0 JCHCTBUS, BHYTPEHHHMX CMECUTEIEH -
OTCTOMHUKOB, CMECHTEIIEM - OTCTOMHHUKOB SIMMYHOTO THIIA, HACaJOYHBIX,
MyJbCAIIUOHHBIX, POTOPHO-INCKOBBIX KOJIOHH, LIEHTPOOEKHBIX IKCTPAKTOPOB.

3amaun TOHKOW OuMCTKHU. lloHsTHE O saepHo¥ uuctoTe. OcobeHHOCTH adPUHAKHBIX
onepanuii. DKCTpaKIIMOHHBIE METO/Ibl OUUCTKU YPAHOBBIX COCAMHEHUI.

XHUMHYECKUE METO/Ibl OUUCTKH COCTUHEHUN ypaHa: 0CaXJICHUE IEPOKCUIA YPAHA.
XUMUYECKHE METOJIbl OYUCTKH COCAMHEHUN ypaHa: ocakJeHHe okcaiatoB ypaHa (VI u
IV), BbicasiuBaHue TpukapOO-HATypaHUJIAMMOHHUS.

[Ipumenenne okxcunoB ypaHa. Cucrema ypaH - kuciopold. llosydueHue okcuaoB
TEPMUYECKUM PA3JI0KEHUEM THAPOKCU/IA, IEPOKCUIA, AUypaHaTa aMMOHUS, OKCaJaTOB U
HUTPATOB ypaHHIa, TPUKapOOHATypaHHIIAMMOHHUSI.

[Ipumenenune TerpadTopuaa ypana. TpeGoBaHus npeabsIBiIsieMble K TETpa@TOPUIY ypaHa.
CpaBuenue "MokpbIx" U "cyxux" MeTO/IOB NOTy4YeHUs TeTpadTopuaa ypaHa.

[Tonyuenue TteTpadropuna ypaHa ©3 BOAHBIX PACTBOPOB. DIEKTPOIUTHUUECKOE
BocctaHoBneHue ypana (VI). Ocaxnaenue, aerugparaius ¢ CyIIKa TUAPATOB
TeTpadropuna ypaHa.

Cyxue criocoOsl mosyyeHus terpadropusia ypana. Pexxum u annaparypHoe opopmiieHue
mporecca ruapodTopupoBaHus. Marepuanasl A8 U3TOTOBJIEHHS  000PYIOBaHMSL.
dTopupoBaHre OKCHIOB ypaHa OMPTOPHIOM aMMOHUS, (PpeoHaMH.

[Ipumenenne rekcadropuaa ypana. @TopupoBanue TeTpapTopuaa ypaHa ra3000pa3HbIM
¢dTopoM, propranorenngamu. Ilonyuenue rekcadropua ypana B INIaMEHHBIX PEAKTOPAX.
[Tomy4yenue rekcadpTopuaa ypaHa siiepHON YUCTOTH U3 HEOUMIIIEHHOTO TeTpadTopua.
Konnencanus rexcagropuia ypaHa u ero otaeiaeHue oT ¢ropa u (GToOprUCcTOro BOJOPOA.
AnmnaparypHoe opopmiieHHe MpoleccoB. MeTo bl MoTyueHHs TeTpadropua U OKCHIOB
ypaHa u3 000raiieHHoro rekcadTopuaa ypasa.
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74.

JlomycTuMble HOpPMBI Ha  COACp)KaHHE IIpUMECEd B  METAJUIMYECKOM  ypaHe.
TepMoauHaMHuueckue OCHOBBI MeTauloTepMun  ypaHa. Cplppe I [OJIyY€HUs
METaJNINYECKOTO ypaHa.

MeTopl MOJIyde€HUST METAIIIMYECKOI0 ypaHa: METaUIOTEPMHUYECKOE BOCCTAaHOBIICHUE
OKCHJIOB W TaJloTeHHJ0B. Pexxum mporeccoB. Marepuansl U 00OpyAOBaHHE st
MOJIy4EHUsI MeTaJIIn4ecKoro ypaHa. [lepepaboTka nopourkooOpa3Horo Merauia.
MeTto1pl MOTy4eHUsI METANIMYECKOTO ypaHa: 3IEKTPOXUMHUYECKOE BOCCTAHOBJICHHUE W3
pacruiaBieHHBIX cojieil. Pexxum nporieccoB. Marepuaiibl 1 000pyA0BaHUE U1 OJTyUEHUS
MeTajuindeckoro ypana. llepepaboTka mopomikooOpasHoro meramia. PaguaupoBaHue
YepHOBOro MeTasuia. AnmnapaTypa Juisl paQuHUPOBaHUS.

TpeboBanusi, MpeabsBIsIEMbIE K SACPHOMY TOIUIMBY, KiacCu(UKaLUs SASPHOTO TOTLTUBA,
KepaMU4eCKoe  sJIepHO€  TOMIMBO. (DU3MKO-XMMHYECKHE  OCHOBBI  MOJYyYCHHS
KepaMU4eCKHX MaTepUasoB.

OcHoBHbIE CIOCOOBI MPOU3BOJICTBA TIOPOIIKOB M IPaHyJl OKCUIOB, KapOU0B, HUTPUJIOB U
OpYTUX COEAVMHEHUH YpaHa, IUIYTOHUS, TOpHUSA, INPUMEHSEMBIX JUIsI H3TOTOBJICHUS
kepamuueckoro TomauBa. Kepmersl. OcoOE€HHOCTHM NpPOM3BOACTBA PA3IUYHBIX BHJIOB
KEepaMU4eCKOTro TOIINBA.

KoHcTpyKiiuu TBAJI0B U TETIOBBIACIAIONINX COOPOK.

OcHOBHBIE MUHEPAJIBI TOPUSL.

Pone Topus B aroMHOM 3HEpreTuke. PU3nUecKue CBOMCTBA TOPHUS.

XUMHUYECKUE CBOMCTBA TOPHUS U €0 COCTUHEHHUI.

Cynbdartuzanuss MOHaAIUTOBOTO KOHIIEHTpaTa. Pexxum cynbdaTuzanuu. Beimenaunanue
TOpUS U3 CyIb(GaTU3UPOBAHHOTO MPOIYKTA.

Boigenenue Topus U3 CEpHOKUCIBIX PacTBOPOB (oc(aTHBIM M OKCATATHBIM METOJaMH,
OCaXKJCHHE TBOMHBIX CYIb(}aTOB.

lenoynsie MeTO I TepepabOTKH MOHaUTA. CXema U pexxuM Ipoliecca.

Paznenenne Topus um P30 wmeromom npoOHOM  HeuTpamuzamuu. KapOoHaTHO-
OMKapOOHATHBIA METOJ pa3/IeICHUS.

Boigenenue Topus mNpu  KOMIUIEKCHOW TepepaboTKe OeIHOTO YpaHOBOTO ChIPHS.
[TepepaboTka J0MApUTOBOTO KOHIIEHTpATA.

[lonyyenue 4HCTBIX CcOEAVMHEHUN TOpHs. MeTonpl HEHUTpalu3aluyu, BbIIEICHUE
TUAPATUPOBAHHOTO CyNb(daTa TOpusl, IBOWHBIX CYIb(HaTOB TOPHUSL.

[lonmyuenue wuMcThIX coenuHeHud Topusi. OuucTKka oOKcanatHas, KapOoHaTHas,
nepokcuHasi, GTopuaHas.

MeTo1bl SKCTPaKIIMOHHOM OYMCTKH. DKCTpakiusa HuTpaTa ropus Th®d. DxcTpakius Topus
aMUHAMH.

[Tonyyenue metammuyeckoro Topus. McxoaHoe cbhIpbe. DIEKTPOIU3 PaCIIABICHHBIX
couteir. OOpaboOTKa KATOIHBIX IITAHT.

[Tonyyenue meramimueckoro Topus. MeTamioTepMHUYECKOE BOCCTAHOBIIEHHE OKCHA U
rajioreHuJI0B TOPUSL.

O6paboTka TOPUEBOTO METAIMYECKOro mnopoiika. [lomydeHre KOMIIAKTHOTO MeTaia.
Metoiel padbuHUPOBAHUS.

3.2.3. MeTtoauueckue MaTepuajbl, ompeaesiolMe MNpouUeIypbl OLEHUBAHHUS 3HAHMIA,
YMEeHUii, HABBIKOB B X0J/1€¢ IPOMEKYTOYHOM aTTecTaluu

IIpouenypa oneHnBanus 3HaHMii (TECT)

[peanaraeMoe KOIUYECTBO 3aIaHUI 20

[TocnemoBaTenbHOCTE BEIOOPKHU Omnpezenena mo pasaenam

Kpurepun onieHku - IPaBWIbHBIM OTBET HA BONPOC

«5» ecim npaBWIbHO BRIMONHEHO 90-100% TecTOBBIX 3amaHuit
«4» ecnu TIPaBHIIHHO BHIMONHEHO 70-89% TeCTOBBIX 3a1aHuit
«3» ecnu MIPaBHIIHHO BHIMONHEHO 50-69% TeCTOBBIX 3aHaHMUit

IIpouenypa ouneHuBaHus 3HAHMI (YCTHBIN OTBeET)

[Ipenen nnurensHOCTH | 10 MunyT |
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[IpemyraraeMoe KOIUYECTBO 3aJaHUN 2 Bompoca
[NocnemoBaTenbHOCTL BRIOOPKHU BOIPOcoB U3 | CiydaiiHast
KXKIOro paszena
Kputepru oneHku - TpeOyeMBbIil 00BbEM U CTPYKTypa

- M3JIOKEHHE MaTepraia 0e3 GakTHICCKUX OMINOO0K

- JIOTHKA W3JI0KEHUS

- HCIIOJI30BaHUE COOTBETCTBYIOIIEH TEPMHHOIOT UM

- CTWJIb PEYH U KYJIbTYpa PeUH

- TOI0OpP MPUMEPOB X HAYYHOU JINTEPATYPHI M MTPAKTUKU

«5» ecnu Tpe60BaHI/I$[ K OTBETY BBIIIOJHCHBI B ITIOJTHOM o0BeMe

«4» ecnm B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$I K OTBCTY, OJHAKO €CTb
HeOOJIbIINE HETOYHOCTH B H3JI0KEHHUH HCKOTOPLIX BOIIPOCOB

«3» ecnu Tpe60BaHI/I$[ BBITIOJIHCHBI YaCTUYHO — HC BBIACPIKAH 06’beM, €CTh

(I)aKTI/I‘IeCKI/Ie OI_HI/I6KI/I, HapylmcHa JIOruKa U3J10KCHUA,
HCIOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIAA TCPMUHOJIOTUN

IIpouenypa oneHuBaHusi yMeHMiIi M HABBIKOB (pelleHHe NPOOIEeMHO-AHAIUTHYECKUX H
NPAKTHYEeCKUX Yu4eOHO-TTpodecCHOHAIBHBIX 32/1a4)

IIpennaraemMoe KOJTUYECTBO 3aJaHUI 1
[ocnenoBaTebHOCTH BHIOOPKHU Crnydaiinas
Kpurepuu oreHku: - BBIJICTICHHE U TIOHUMaHHE TIPOOJIEMBI

- YMeHHe 000011aTh, COMOCTABIATh PA3JINYHbIE TOUKH 3PEHUS

- TIOJTHOTA MCIIOIb30BAHUS HCTOUHHKOB

- HaJIM4K1e aBTOPCKOM MO3UILINU

- COOTBETCTBHUE OTBETA MIOCTABICHHOMY BOIPOCY

- WCIIONB30BaHWE COIMAIBHOTO ombiTa, MaTtepuaioB CMU,
CTaTUCTUYCCKUX JaHHBIX

= JJOTUYHOCTbH HU3JIOXKCHUA

- YMEHHE cJieaTh KBaJu(UIMPOBaHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3pEHUs pelieHust Mpo(ecCHOHANBHBIX 3a7a4

- YMEHUE NPUBECTH IIPUMEP

- OIOpa Ha TEOPETUYECKUE TTONOKEHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMHUHOJIOTHEN

«5» ecnu TpeOOBaHMsI K OTBETY BBINOJIHEHBI B IIOJIHOM 00beMe

«4» ecnu B IICJIOM BBINIOJHEHBl TpeOOBaHMA K OTBETY, OJHAKO €CTh
HEOONpIINE HETOYHOCTH B HW3JIOKEHHH HEKOTOPBIX BOIIPOCOB.
3arpyausercs B (QOPMYIUpOBAaHMM  KBAIHU(HUIUPOBAHHBIX
BBIBOJZIOB M 000OIIIEHNI

«3» ecnu TpeOOBaHMS BHITIONHEHBI YACTHYHO — MBITAETCS 000CHOBAThH CBOIO
TOYKY 3pEHHs, OmHAKo cjJabo apryMeHTHpYyeT Hay4yHbIe
MOJOXKEHUS, TPAKTHUECKH HE CHOCOOEH  CaMOCTOSTENIBHO
copMynHupoBaTh BHIBOABI M OOOOIIEHHWS, HE BHIWT CBS3b C
podecCHOHATPHON NS TEThHOCTHIO

4, YyeOHO-MeTOAMYECKOEe M MAaTepHAJbHO-TEXHHYECKOe olOecnmeyeHHe THCIHHIINHBI
(Momyst)
4.1. DieKTpoHHbIE YUeOHble U3TaHUsl

1. benenko, C.B. Snepnas ¢usuka: xpaHeHHe OOJIYYEHHOTO KEPAMHUUYECKOTO SIEPHOTO

ToruMBa : ydyeOHoe mocobue ans By3oB/ C. B. benenko, U. B. lllamanun. — Mocksa :
WznarensctBo FOpaiit, 2022. — 191 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-
04071-5. — Tekcr : snexTpoHHbIH // OOpa3zoBarenbHas miuatdopma FOpaiit [calfT]. —

URL.: https://urait.ru/bcode/492716 .

2. Tapmmn, A. II. KomnosunuonHble MmaTepuaisl B MamuHoOcTpoeHHH. Kepamuueckue
matepuainsl / A. I1. Tapmun, I'. I1. 3aiiues ; [loxa pen.: IN'apmun A. I1.. — 2-e u3z., crep.
— Cankrt-IlerepOypr : Jlanb, 2022. — 412 c¢. — ISBN 978-5-8114-9983-0. — Texkcr :
ANIeKTpOHHBIN //  JlaHb @  asnmekTpoHHO-OMOnmuoteunas  cucrema. —  URL:
https://e.lanbook.com/book/202157 . — Pexxum mocryma: ajisi aBTOPH3. MOJIb30BATEICH.

3. Aumnekcees, C. B. lucnepcuonnoe saepaoe tominso / C. B. Anekcees, B. A. 3aiiues, C. C.
ToncroyxoB. — Mocksa : Texnocdepa, 2015. — 248 c¢. — ISBN 978-5-94836-428-5. —
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Texct : anexTponHsblii / JlaHe : 3yeKTpoHHO-OMOMMOTewHass cucrema. — URL:
https://e.lanbook.com/book/87736 . — Pexwum nocrtyna: st aBTOpHU3. MOJIb30BaTEIICH.
4.2. DieKTpoHHBIE 00pa3oBaTe/ibHbIE PecypChl
1. Dnexrponnas 6uénuoreunas cucrema «5C FOPAMTy Biblio-online.ru (3BC «IOpaiity)
[DnexTponHsIit pecype]. — URL: https://urait.ru/.
2. DnextpoHHO-OmMOMMoreynas cucrema ZNANIUM [Onektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OubimoTeuHas cucrema «KOHCyIbTaHT CTyIeHTa» [ DIeKTpOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas nsnmekrponnHas Oubmuoreka [DnektpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexrponHas Oubnnoteka «KubepJlenunka» [Onexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmanmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam)
[DnexTponHsIit pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbll LEHTP HHPOPMAIMOHHO-0OpPA30BATENIbHBIX PECYPCOB [DJIEKTPOHHBIM
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemMeHHbIe NMpPodeccCHOHATBbHBIE 0a3bl JaHHBIX U MH(OPMANIMOHHBIE CIPABOYHbIE
CHCTEMBI

OO6yuatomumcst  obecriedeH J0CTyn (YOAJICHHBIA JIOCTYN) K HHUXKE CIEAYIOIUM
COBPEMEHHBIM MPO(hecCHOHANEHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM:

1. CnoBapu u o»HuHMKIONEAMH Ha AxaaeMmuke [OnekTtpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(pOPMAIIMOHHO-TIPABOBOTO obecnedeHus «I apaHT» [ DIeKTpoHHBIHN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMHEH3HMOHHOTO M CBOOOJAHO PacCHpOCTPaHSeMOro MNPOrpaMMHOIO
olecrneyeHnsi, B TOM YHcJjle 0Te4eCTBEHHOT0 IPOM3BO/ICTBA
1. JluuensmoHHOE MporpaMMHOE obecrieueHure: onepauonHas cucrema Microsoft Windows,
nakeT oucHBIX npuiokeHuit Microsoft Office.
2. CBo0oaHO pacmpocTpaHseMoe MPOrpaMMHOE 0OecriedeHre: CBOOOTHBIC TTAaKEeThl O(PHUCHBIX
npunoxxenuid Apache Open Office, LibreOffice.
3. IlporpammHoe obecrieyeHre OTEYECTBEHHOTO IPOM3BOJICTBA: CIPABOYHO-IIPABOBAs
cucteMa «["apanT» (DneKkTpoHHBIN nepuoandeckuii cnpaBoyHuk «Cucrema TAPAHTY),
obpasoBarenbHas miargopma FOPAUT (Dnekrponnas 6ubianoreunas cucrema «IBC
IOPAUT» Biblio-online.ru (DBC «lOpaiiT»)), 31MeKTPOHHO-OHOIMOTEYHAS CHCTEMA
ZNANIUM, snektponnast Oubnuoreunasi cucrema «KoHCYIbTaHT CTyaeHTa.
4.5. O0opynoBaHue U TEXHUYECKHE CPeICTBA 00yUeHHs

Jisa peanuzanuyd JUCHMILTAHBL (MOIYJS) HCIONB3YIOTCA YueOHBbIE ayIUTOpUU IS
MPOBEJICHUSI YUYEOHBIX 3aHATUH, KOTOpbIE OCHAIEHbl OOOpPYJOBAaHHEM U TEXHUYECKUMU
CpeacTBaMu OOyuYeHUSs, U MOMEIICHUS ISl CaMOCTOSITENIbHON paboThl 00ydaroIIuXCs, KOTOPbIe
OCHAII[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUs K ceTu «MHTepHeT» u
oOecreyeHbl JIOCTYIIOM B JJIEKTPOHHYI HH(OpMaIMOHHO-00pa3oBatenbHyo cpeny PXTY
um. JI.V1. MenneneeBa. JlomyckaeTcst 3aMeHa 000pyI0BaHUs €r0 BUPTYaJIbHBIMHU aHAJIOTaMH.

HaumeHoBaHue y4eOHBIX ayAUTOPHii 111 OcHaIIEHHOCTH YYeOHBIX ayAUTOPHii 1JIs1 MPOBeIeHHs
npoBeJeHus1 y4eOHbIX 3aHATUH U Y4eOHBIX 3aHATHI U MOMeIeHU /I CAMOCTOSITe TbHOM
MOMeIlleHUH UIS1 CaMOCTOSITeJIbHOM pa0oThl 000pyI0BAHHEM M TEXHHUYECKUMHM CpPeICTBAMHU
pa6oThI* 00y4eHus
VYuyeOHble  ayauTOpMH  JUIA  TIPOBEJACHMS | YdueOHas ayanTOpusl YKOMIUICKTOBaHA CIELHATM3HPOBAHHOMN
y4eOHBIX 3aHATHH MeOenplo, OTBEYAIOIIEH BCEM YCTAHOBJICHHBIM HOpMaM M

TpeOoBaHMsIM, 00OpYJOBAaHWEM W TEXHHYECKHMH CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIbTUMEANHHOE 000pYAOBaHNE).

[Tomemenne 171t caMOCTOSITENBEHON paboThI [lomemenne  OCHAIIEHO  KOMIMBIOTEPHOM  TEXHHKOH ¢
BO3MOJKHOCTBIO ~TOAKIMIOUeHHs K cetn «VHTepHeT» n
obecnieyeHneM JOOCTyNa B DJIEKTPOHHYIO HMH(OPMAIMOHHO-
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

obpazoBatenpHyt0 cpeny PXTY wum. J[.U. MenneneeBa u k

OBC.

* Homep KOHKpETHOW ayAWTOpPHUH yKa3zaH B IIpHKa3e 00 ayauTOpHOM (DOHJE, pacrmcaHuK Y4eOHBIX 3aHSATUH H

pacnucaHuy IPOMEXYTOYHOM aTTECTaLIH.
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