Pabouan nporpaMmma IMCIUIIJINHBI (MO)Iy.]'[H) «TexHomorus YpaHa 1 TOpusi», BRJIIKOYasd
OLCHOYHbIC MaTEpPUAaJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

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

KOHTPOITI0, YCOBEPIICHCTBOBAHHIO U pa3paboTke
TEXHOJOTHYECKUX  MPOIIECCOB  TPOHM3BOJCTBA
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 JAOCTHKEHHS, (GOpMHUPYeMbIX TUCHUIIAHOH
(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
MPOIIECCOB TEXHOJIOTMU ypaHa M TOPHUS, PACCMOTPEHHE OCHOBHBIX METOJOB U IPHEMOB
noBbIieHUsT YPPEeKTUBHOCTH WX paboOThl, (GopMUpOBaHHE y CTyICHTa 3HAHUH M YMCHUH,
HEOOXOUMBIX JUIsi OCYIIECTBICHUSI XUMHKO-TEXHOJIOTUIECKUX TPOIIECCOB TEXHOJOTHH ypaHa U
TOpUSL.
B pe3ynbrate u3y4eHus: AUCHUILTAHBI (MOJIYJIs1) OOYYaIONIHIACS JOKEH
3HATH:
® XHMHUIO ypaHa ¥ TOPUS U UX COCJANHEHHI, UCIIOJIb3yEMbIX B TEXHOJIOTHH;
®  YCTPOMCTBO, PEXKHUM PaOOTHI OCHOBHOTO 000PYI0BaHMSI,
® [PUHIUIBI [OCTPOCHHUS TEXHOJOTHYECKUX CXEM, ONTHUMAJbHBIX [0 OpTraHU3aIiH
mpolecca W BBIOOPY TEXHOJOTHMUECKOTO OOOpYyIOBaHUS, IMYyTH COBEPIICHCTBOBAHUS
OCHOBHBIX y3JIOB TIE€pe/Iena;
CHOCcOOBI MPOU3BOACTBA PA3TUYHBIX BUOB KEPAMUYIECKOTO SIIEPHOTO TOTLTHBA;
TEXHOJIOTUYECKHE HOPMATHBBI PACXOJOBAHHUS CHIPbs,, MaTepUAlIOB M DHEPTreTUUYECKUE
3aTpaThl;
yMeTh:
® OpraHu3oBaTh TEXHOJIOTHMUECKUW TMpollecc, obOecredynBas TMOJNydYeHUE MPOIAYKTOB,
MOJTHOCTHIO OTBEYAIONIUX TPEOOBAHUAM, MOI00paTh ONTHUMAILHBIE YCIOBHS MTPOBEICHUS
9THUX MPOLIECCOB;
® TPOBOJUTH PACUEThl HOPM PACXOOBAHMS CBHIPBS, MATEPUATIOB M YHEPTETUUECKUX 3aTpaT,
00OpabaTeIBaTh U aHATTU3UPOBATH OJTYYCHHBIE PE3YIbTAThI C TPUMEHEHUEM COBPEMEHHBIX
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HHCTPYMCHTAJIIbHBIX MCTOAOB U

TEXHOJIOTHUYECKHUX MPOIIECCOB;
BJIAJETh:
TEOPETUUYECKUMU OCHOBAMH THAPOMETAUTYPTHYECKUX MPOLIECCOB, BKIIIOYAs IMPOILIECCHI
BBITICIIAYMBAHMSI, (PYIIBTPAIIH, HOHHOTO OOMEHA, JKUIKOCTHOW SKCTPAKIUH U JPYTUX
METOJIOB BBIJICJICHHS ypaHa M TOpUS M3 OCBETIEHHBIX PACTBOPOB U IMYJbI, TOHKOU
XUMHAYECKOH OYUCTKH U T.II.
2. O0beM, CTPYKTYpa U coJep:KaHue JUCHUILIMHBI (MOTYJIs)
2.1. O6beM THCHUTLIHHBI (MOTYJIs1)

Buout yueonoii pabomut Dopmul 00yuenusn
Ounasn
OO0mast TPYI0eMKOCTh: 3a4CTHBIC CAUHUIIBI/9aChI 7/252
KonTakTHas padora: 144
3aHsATH JIEKIIMOHHOTO TUTIA 72
3aHATHS CEMUHAPCKOr0 TUMA 72
KoncyasTanmmn 0
IIpomeKyTOUHAsI aTTeCTANMA: JK3aMEH, 3a4eT 36
CamocTtositesibHas padora (CP) 72

BBIYHCIHUTCIFHON TEXHHKHU JUIA  OIITHMH3alluu

2.2. Tempbl (pa3aenbl) IMCHUIIHMHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA
yacoB 1o popMam 00pa3oBaTeJbLHOM AeSITEJIbHOCTH
Ounasn popma odyuenus

Ne
n/n

HaumeHoBaHue
(pa3nenoB)

TEM

Buabl yueGHoii padoThl (B yacax)

KonTakTHas padora

3ansaTus

JICKIIMOHHOI'O THIIA

3angTus CEMHHAPCKOI'o TUIAa

JI

Hnble

JIP HNnbie

CP

Beenenue.
Pacnipocrpanenue
PaaMOaKTUBHBIX
3JIEMEHTOB B IIPHUPOJE,
reOXUMHUYECKHUE
0COOEHHOCTH

12

0

113 C
12 0

0 0

12

Pynononroroska u
oborareHue pya.
BeicokoremneparypHas
obpabotka pyon u
KOHLICHTPATOB.
BrimenaunBanue
YPaHOBBIX Pyl H
KOHLICHTPATOB

12

12 0

12

XuMHudeckue
BBIIEJIEHHUS
KOHIIEHTPATOB.
HMonoobMenHnoe
BBJICTICHHE ypaHa W3
OCBETJIEHHBIX
pacTBOpPOB H  ITYJBIL.
OKCTPaKIMOHHBIE
METOABI TepepaboTKu
YpaHOBEIX PacTBOPOB

METO/IBI

12

12 0

12

4.

Addunax ypana

12

12 0

12

5.

Ilonyuenue oxcuaoB U
¢dbTopunoB ypaHn

12

0

12 0

0 0

12

6.

Texaomorus TOpUL

12

0

12 0

0 0

12

Ilpumeuanusn:
JI — nmexmmn, 113 — npaktrueckue 3anarusi, C — cemuHapsl, JIP — nabopaTtopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Coaep:kaHue JTMCHUILIMHBI (MOAYJIsl), CTPYKTYPUPOBAaHHOe MO TeMaMm (pa3jenaM) u
BUJaM padoT



CojaepikaHue JIEKIMOHHOI0 Kypca

HaumeHoBaHnue TeM (pa3aesioB)

Conep:xaHue JEKIIHOHHOT 0 Kypca

Bsenenue. Pacnpoctpanenue
paJMOaKTUBHBIX  JJIEMEHTOB B
MIPUPO/IE, reOXUMHUUYECKUE
0CO0EHHOCTH

OCHOBHBIC 3Tanbl Pa3BUTHS YPAHOBOH MpOMBIIUIEHHOCTH. Ob0ine
BOIPOCHl TEXHOJOTMHM PAaTHOAKTHBHBIX W PEIKHUX 3JIEMEHTOB.
OCOOCHHOCTH TEXHOJOTHH PaJHOAKTUBHBIX SIIEMEHTOB U POIb
KOMIUIGKCHOW mepepaboTKH  ChIpbsi. TpeOOBaHMS K YHCTOTE
saepHoro toruea. [IpobOnema oGe3BpeKMBAHUS PaJTHOAKTHBHBIX
otxon0B. CTpyKTypa TUCIHIUIMHEL, e¢ 00beM, (opMa OTIYCTHOCTH
CTYJCHTOB. 3HAYCHHE MUCIUILTHHBI TS TOJATOTOBKH CIICIIHATHCTOB
(MHKeHEepOB-XMMHKOB-TEXHOIOrOB). PoJib 1 MecTo 060py10BaHuUs B
NPOM3BONCTBE PEAKHAX JJIEMEHTOB B CHCTEME IMPOHM3BOJCTBA
MaTepHaoB COBPEMEHHO YHEPTETHKH.

PacnpoctpaneHHocTh  ypaHa B mpupome. | €OXHMHYECKHE
ocobeHHocTH ypaHa. (OOpa3oBaHHE TIEPBHYHBIX  YPaHOBBIX
MUHEpasoB. [ €OXMMUs ypaHa B 30HE BBIBETPUBAHHS 1 00pa30BaHHE
BTOPHYHBIX ~ ypPaHOBBIX ~ MuHepanoB. (OCHOBHbIE  ypaHOBBIC
MUHEpAaJbl: YpaHUHUT, HACTYpPaH, MaBUIUT, OpAaHHEPHT, ypaHOBas
YepHb, KAPHOTHT, TIOSIMyHHUT, TOPOCPHUT, OTCHHT, ClaHel, Oypbie
yra ¥ ap. VX xapaktepucTuka. PacnpocTpaHEHHOCTh TOpHS B
npuponae. OCHOBHbIE MUHEPAJIbl TOPUSA: MOHALIUT, TOPHAHUT, TOPUT,
JIOBUOPPUT, JIOMAPUT U JIp. M HX XapakTepucTuka. OCHOBHBIE
KpUTEPUU Ul IPOMBIIUIEHHON OLIEHKU MECTOPOXKACHUN MOJIE3HBIX
HCKOIMaeMbIX. MeTo/ibl OMPOOOBaHMS U MMOJICYETA 3amacoB. MeToIb!
TIOMCKOB YPAHOBBIX U TOPUEBBIX PYA. MeCTOpO)K)]eHI/ISI H 3aliachbl
TOPHUEBLIX U YPAHOBLIX PYA.

Pynononroropka u oboraieHue
pPYyZ. BeicokoTeMniepaTypHast
00paboTka pya M KOHIIEHTPATOB.
BrlmenaunBaHue ypaHOBBIX PYI H
KOHIIEHTPATOB

[MpuHIMnel knaccuUKalKY MPOMBIIUIEHHBIX YPaHOBBIX pyA (10
XapakTepy MMHEpalu3alliy, TBEPIOCTH, THUIY PYIOBMEILAOIINX
nopox u Ap. mpusHakam). I[Iporeccel npoOneHus, H3MeIbYEHHS,
KIaccuuKanuy, crymeHus W (QUiIbTpalud. THIIOBBIE CXEMbI
IOpoOineHus, W3MeNb4YeHMs, KIacCUPUKaMu M CTYWEHUS pyQ
PaJMOAKTUBHBIX 3JIeMeHTOB. CIIOCOOB! MPOTUBOTOYHON MPOMBIBKH
MYJIbI, MONYYEHHBIX IIOCNE BbleNaunBaHus. DIOKYISHTBL, HX
CBOIMCTBAa M NpPUMEHEHWE. 3a/auu O0OTallleHUs. XapaKTepUCTHKA
MeTofoB obOorameHus. [IponykTsl U mOKa3aTeld Ipolecca
oboramenus. [lorepu. OrpaHmueHuss U SKOHOMHYECKAs
1esIecoo0pa3HoCTh MpUMEHeHHs oboraimeHus. V3ouparenbHoe
U3MENbUCHNE. OJEKTPOCTATUYECKU W MarHUTHBIA  METOJBI.
OOoramenue pya METOAOM pPagHOMETPHUECKOW COPTHPOBKH.
Ob6oramenue B 3a00e. Pagmomerpuyeckrie KOHTPOJIbHBIE CTAHIIUU
PKC. T'paBuranmonHele Mmeroibl oOoramieHus. DrorannoHHOE
oboralieHue. OCHOBBI ¢orarmu. ®dnoTopeareHThI.
DIOTOMAILIMHBL.

3amaun BBICOKOTEMIIEPATYPHOU 00paOOTKH pyd M KOHIIEHTPATOB.
OxucnutensHbll  o0kwur. Bmmsaane pexwnma o0xkura Ha
BBINIETIAYNBAEMOCTh  Orapka. BO3MOXHbBIE MyTH IepepaboTKu
YIIIEPOICOAEPIKAIIIX YPaHOBBIX pya. CynbdaTuszanms,
XJIOpUPOBAaHKE, CIIEKaHHEe ¢ go0aBkamMu comeil. Dusmko-
XMMHYECKHE OCHOBBI IIPOIECCOB. TexXHHKa O€30MacHOCTH IpU
nepepaboTKe paiOaKTUBHOTO CHIPBSL.

CymHOCTF W 00NacTH TMPUMEHEHHS THIPOMETATyPTUIECKOTO
crioco0a mepepaboTKu Py M KOHIIEHTPAaTOB. BEIOOp peareHToB aiist
THAPOMETAITYPITHIECKNX — IponeccoB. KuWHeETHMKa  mporeccoB
BBIIIETIAYMBAHUS W BIMAHHE HAa CKOPOCTh UM  CTENEHb
BBINIETAYNBAHUS PA3IMIHBIX (DAKTOPOB: BEIIECTBEHHOTO COCTaBa
pyAbl, TOHMHBI TOMOJA, MPOJOJDKUTEIBHOCTH  IIpoIlecca,
TeMIIepaTypsl, TEPEeMEUINBAHMUs, OCTATOYHOH KOHICHTpAINH
BBINIETaYNBAOIIETO peareHTa, T:K. BenmenaunBanne
nmpocauynBaHueM  (TIEPKOJSHSA).  YCTPOWCTBO  IEPKOJSTOPOB.
3arpy3ka u pasrpyska. Ilepuoguyeckne 1 METOAMYECKHE CIIOCOOBI
BhimenaunBanus.  KydHoe — (kamwnisipHoe),  OakTepHaibHOE
BbINETIaYMBAHUE. 3aMec.




BI)IIHCJ'Ia‘II/IBaHI/Ie nepeMelIMBaHeM (aFI/ITaHI/Iﬂ). Hcnonp3oBanue
PECAKTOPOB C MCXaHUYCCKHM, ITHCBMOMCXaHHUYCCKUM n

ITHCBMAaTHYCCKUM NepeMCIINBAaHUCM. HepI/IOJ_'[I/I"IeCKI/Ie u
HCMPECPLIBHBIC IPOLECChI BbIIICIaYUBaHUA. HpeI/IMyHIeCTBa
HCMPEPBIBHOTI'O mporecca. Kacxaz[ BBIIIC/IAYNBAHUA.

BeimenaunBanue pya U KOHIIGHTPATOB B aBTOKJIaBax. Y CTPOHCTBO
aBTOKJIaBOB. [IpenMyiiecTBa U HEOCTATKH aBTOKJIABHOT'O TIpoliecca
BBILIETaYNBaHMS. OcHoBHBIE HCTOYHHUKH YPaHOBOT'O
NPOMBINIICHHOTO ChIphsl. Bpibop u o0ocHoBaHMe crocoba
BhlmenaynBansg. CEepHOKHCIOTHOE —BBINENAUYUBAHUE DPYI H
KOHIIEHTPAaTOB ypaHa. PacTBOPUMOCTh YpPaHOBBIX MHHEPAJIOB W
MHHEPAJIOB ITyCTOH MOPO/Ibl B pACTBOPAX CEpHOM KUCIIOTHL. Briusiaue
OKHCIIUTEJIed  Ha  BBIIIENAYMBaHHE  MUHEpAJOB  ypaHa.
TexHomorn4eckue cXeMbl CEPHOKHUCIIOTHOTO BCKPBHITHSI TIEPBHYHBIX
U BTOpUYHBIX pyn. KommuekcHas mepepabortka QochaTHBIX py.
BeimenaunBanne  pyn  mon  aBieHHeM.  becKHcioTHoe
BBILIETaYNBaHNE CYAb(QUIAHBIX pyaA. BrllenaunBaHue ypaHa u3
KOHIIEHTPATOB, LUIAKOB U (pocaTHBIX pyJ a30THOH KHCIIOTOM.
BckpeiTHe ypaHOBBIX Pyl pacTBopaMu cojabl. PacTBopUMOCTh
YPaHOBBIX MHHEPAJIOB M MHUHEPAJIOB ITyCTOH IOPOJBI B COIIOBBIX
pactBopax. KommiekcHas mepepaboTka ypaHBaHAJWEBBIX PYI.
Oco0OeHHOCTH BbIILENIaYMBAHNS TIEPBUYHBIX YPAHOBBIX MUHEPAJIOB
COZIOBBIMH pacTBOpaMHu. ABTOKIABHOE BCKPBITHE YPaHOBBIX PYI.
ITonzemuoe BeienaunBanue pyd. CyIIHOCTh T€0TEXHOIOT HYECKUX
npoueccoB. Orpannuenusi Merona. [logzeMHOe BbIlETauMBaHUE
CKaJIbHBIX MOpOA. Pa3pyllieHrne pyaHOro MaccuBa M IOJIIOTOBKA
pyAbl K TIOA3EMHOMY BBIIIEIaYMBaHU0. DH3MKO-XMMUYECKHE
OCHOBbl ~ KaNWUIIPHOIO  BBILIENAYMBaHUA.  ATmapaTypHoe
opopmieHne mnporecca. TexHHKa 0€30MaCHOCTH IIPU MOA3EMHOM
BBILIENAYNBAaHUN CKaJbHBIX IMopol. [log3zeMHOe BbIlENauMBaHUE
PYA 0CaJOuHBIX MECTOPOXKICHUH B IIACTOBBIX ycI0BHUAX. KuHeTnka
BbILIENAaYMBaHus. Polb MHUKpOOPraHW3MOB IIPU BBIIIEIAYUBAHUU
cynbGuanblX pyd. OpraHusanusi IOI3E€MHOTO BBIIIEIAYUBAHUSL
OKxoHOMHYECKas 11eJ1ec000pa3HOCTh MOA3EMHOI0 BhILIETAYNBAHUSL

XHUMHYECKHE METOMBI BBIACITIEHUS
KOHIIEHTPATOB. HonoobMennoe
BBIJICJICHUE YpaHa U3 OCBETJICHHBIX
pacTBopoB u yJIBII.
DKCTpaKIMOHHbIE METO/IBI
nepepabOTKU YpaHOBBIX PACTBOPOB

OO0uie OCHOBBI OCaXACHUS XHUMHYECKMX KOHIICHTPATOB YypaHa.
JpobHoe  ocaxkaeHME ~ THIPOKCHAOB U TIOJIMYpPaHATOB.
CpaBHHUTENbHAs XapaKTepUCTHKA ocaauTenei. lI3BecTkoBaHHE.
Ocaxnenue pocdaros u nupodocdaros. [ToBenenue npumeceit npu
BBIJEIICHUN KOHIIEHTPAaTOB. BblieneHne ypaHa U3 COIOBBIX
pacTBOpPOB: KUCIOTHOE pAa3JIOKeHHEe KapOOHATHBIX PAacTBOPOB,
OCaKAECHHE TUAPOKCHIIOM HATpHUs, BOCCTAHOBJIEHHE BOAOPOJOM B
NPUCYTCTBUHM KaTanuzaTopa. OTaeneHre MaKpoOKOINUECTB BaHaAUs
u docdopa

Obnacty TpUMEHEHHST WOHOOOMEHHBIX TPOILECCOB B TEXHOJOTHU
paZvoOaKTHBHBIX JJIEMEHTOB. TpeboBaHme, NpenbsBIIEMbIE K
noHuTaM. [IpenmyiiectBa HMOHOOOMEHHOI'O METOJA W3BIICUECHUS
ypaHa Tepen OcaIuTeNbHbIM. MexaHusM copOIun  HOHOB
KaTHOHUTaMHU M aHnoHUTaMHu. [lecopOrusa. OCHOBHbBIE TTOKa3aTeNH,
XapaKTepU3yIIe HMOHOOOMEHHBI mponecc. oHOOOMEHHBIE
paBHOBecust. V3oTepmbl copOmmu. BbpIxonHble KpHBBIE W KpPHUBBIE
JMIoupoBaHus. BrimsHWE cocTaBa CMONI M COCTaBa BHEIIHETO
pacTBopa Ha W30HMpaTenbHOE ToriomeHne noHoB. "OtrpapneHne"
cMoi. XuMHudeckasi ycTOWauBOCTh cMoil. CopOuust B CTaTHUECKUX U
JVUHAMHWYECKUX YCIOBHAX. lI3BiedueHne ypaHa HOHOOOMEHHBIMH
CMOJIaMH U3 OCBETJIEHHBIX PACTBOPOB. AICOPOIIOHHAS KOJIOHHA, €€
ycrpoiictBo. DyHKINU KOJOHHBI. PeXKUM cOpOLINH U SITIOUPOBAHUSL.
TumoBasi cxema copOLMM ypaHa M3 OCBETJICHHBIX CEPHOKHCIBIX
pacTBOpOB MOHOOOMEHHBIM MeTonoM. CopOIMOHHOE BBIJEICHHE
ypaHa u3 KapOOHAaTHBIX pacTBOpoB. II3BrneueHme ypana
MOHOOOMEHHBIMH CMOJIAaMH W3 pa30aBIEHHBIX W IUIOTHBIX ITyJIbII.
AmnmaparypHoe odopmiienne mporecca. IlpemmymectBa  u
HEIOCTaTKW HOHOOOMEHHOH TexHomormu. Ee BO3MOXHOCTH,
9KOHOMHYECKAsl OIIEHKA U NEPCIIEKTHBHI Pa3BUTHS




OcoOeHHOCTH 3KCTPaKIMOHHBIX IPOLECCOB NPH  H3BICYCHUH
LEHHBIX ~ KOMIIOHEHTOB M3  pa30aBICHHBIX  PacTBOPOB.
[IpenmyiecTBa SKCTPAKIMOHHOTO METONA Iepell COPOLIMOHHBIM.
Henocratkn ™meroma. OOmme TpeOOBaHMS, IPEABSIBISIEMBIE K
JKCTpareHTaM. Pa30aBUTenM W HX POJb B OKCTPAKIIHOHHBIX
nporeccax. OOocHoBaHMEe BBIOOpa OKcTpareHTa. IlepBudHBIE,
BTOPHYHBIE W TPETHYHBIC AaNKWJIAMHHBI W  YETBEPTHUIHBIC
AMMOHHEBBIC OCHOBAaHHS KaK 3KCTPAreHThl B TEXHOJOTHU ypaHa.
MexaHu3M O3KCTpakiMd amuHamu. DakTopbl, BIKSIONIME Ha
9KCTPAKIMWIO: COCTaB BOJHOM (pa3pl, THUI SKCTpareHTa W €ero
KOHIEHTpalys, TIpupona paz0aBuTensi, TeMIeparypa H T.J.
CelleKTHBHOCTD. Kunernka  sKcTpakuum. Peskcrpakmusi.
TexHonmornveckasi cxema BBIJIEJICHUS] ypaHa M3 OCBETJICHHBIX
CEPHOKHCIIBIX PACTBOPOB 3KCTPaKIMEH aJIKWIaMHUHAMH; BO3MOXKHbIE
BapUaHThI: pa3/ielieHue ypaHa U TOpus, ypaHa U BaHA/Ws, ypaHa U
MONMOJEHA W T.N. DKCTPaKUMs ypaHa M3 MYJbI. AJKWIOPTO- U
ankwinpodochopHsie, ankuiapoc-GpoHOBEIC U ANKHIPOCHHHOBBIC
KHCITOTBL MexaHn3m 9KCTPAKIUH u PEIKCTpaKIHK.
[Monmumepuzanust GpochopopraHUUYEecKX KUCIOT B OPraHUYECKUX
pasbaBurensix. CeJeKTUBHOCTh DKCTPAreHTOB MO OTHOUICHHUIO K
ypany. CunepretHblii »Qdekr. XapakTepucTuka SKCTPAreHTOB.
OKCTpakIMs  HeUTpaJbHBIMH  SKcTpareHTamu.  HeifrpanbHeie
(dochopoprannueckue  COCIOUHCHHS, CYIb()OKCUIBI, KETOHBI,
cnupthl.  Dusuko-xumuueckue cBoictBa Th®. Dkcrpakius
ypanunHutpara tpuOyrmwidocharom. daxropsl, BIHSIONIME HA
pacnpenesieHue ypaHWIHUTpaTa MEXKIY BOJHOW M OpPraHMYECKOM
¢dazamu. TexHomormyeckass cxemMa OYHCTKH YpPaHWJIHUTpATa
9KCTPaKIIMOHHBIM METOIOM. VIcronb3oBaHME Ui OYMCTKH ypaHa
JIPYrux HEeWTpaNbHbIX (hochopoprannueckux u
KUCIIOpozicofepkamx — coenuHenuid.  OOocHOBaHue — BbIOOpa
9KCTPaKIIMOHHOI'0 000py10BaHUS

Adodunax ypana

3amaun TOHKOW ouHcTKU. [loHSATHE O SAEpPHOM dYHUCTOTE.
Ocobennocty  adPUHAKHBIX ~ONEpALMUA. OKCTPAKIMOHHBIE U
XMMUYECKHE  METOIbl  OYHUCTKM  yPaHOBBIX  COECIUHEHHH.
XUMHUYECKHUE METOJbl OUMCTKM COCIMHEHUH ypaHa: OCaXKIECHUE
okcanmatoB ypana (VI u IV), mepokcuma ypaHa, BBICAJMBaHUE
TpUKapOOypaHUIAMMOHH

[omy4yeHne oxcHIOB M (TOPUIOB
ypaH

IIpumenenne okcunos ypaHa. Cucrema ypaH - KHCIOPOZ.
[lomyueHne OKCHIOB TEPMHUUYECKUM pa3JIOKEHHEM THIPOKCUA,
HepOoKCHia, UypaHaTa aMMOHHS, OKCalaTOB U HUTPATOB ypaHWIIa,
TpUKapOOHATypaHUIaMMOHUSI. Jlonmyctumsle HOPMBI Ha
cozepxkanue mpuMeceidl. OOOCHOBaHHME BbHIOOpA ammapaToB JUIst
MoNMydeHHuss OKcuaoB. Ilpumenenne TteTpadropuma  ypasa.
TpeboBanus npeabsaBiseMbie kK Terpadropuay ypana. CpaBHeHHE
"MOKpbIX" H "cyxux'" METOJOB mMoNyueHus TerpadTopuaa ypaHa.
Cyxue cnocoObl monmydeHus Ttetpadropuga ypaHa. Pexum u
ammapaTypHoe  odopmiieHHe Tpomecca THAPO(GTOPUPOBAHMUSL.
dropupoBaHKe OKCHIOB ypaHa OudTopuaoM aMMoHus, (HpeoHaMU.
[Ipumenenne rexcadropuna ypana. dropupoBanue TerpadTopuia
ypaHa Ta3z000pa3HBIM (TOopoM, (ropranorenunamu. llomyueHue
rekcagTopuia ypaHa B IUITAMEHHBIX peakropax. llomyueHne
rekcadTopuia ypaHa SIEPHOM YHCTOTBI M3 HEOYHICHHOTO
terpadToprga. MeTonsl TONydeHHsT TeTpadTopuaa W OKCHIOB
ypaHa u3 000raleHHOro rekcadTopraa ypaHa.

TexHonorus Topus

Poms TOpHs B aTOMHO# SHepreTuke, IMepcreKTHUBB. CrocoOs
rmepepabOTKA TOPHEBBIX PyAd W KOHIEHTpaToB. CymbhaTH3aims
MOHAIIUTOBOTO KOHLICHTpaTa. Pexxum cynbdaTrzanym.
BemmenaunBanne Topus M3 CyNb(GaTH3UPOBAHHOTO IPOAYKTA.
Beinenenne TOpHS W3 CEPHOKHCIBIX PAcTBOPOB (OC(ATHBIM H
OKCAJIaTHBIM ~ METOJaMH, OCaKAEHWE JBOWHBIX Cynb(}aToB.
Ob6opynoBanue. lllemoynsie MeToasl MNEepepabOTKHM MOHALHUTA.
Cxema u pexum mporecca. Pasmenenne Topus u P3D meromom
JpobHoi  HeWTpammzaiwn. KapOonatHo-OMkapOOHATHBIN MeTox




paszneneHus. BrlneneHne TOpHs NpU KOMIUIEKCHOW TepepaboTKe

OegHoro  ypaHoBOro  Chpbsi. IlepepaboTka  JIOMapHTOBOrO
KOHILIGHTpaTa, WTTPOIapu3nuTa, OacTHe3WTa. llomydeHue YHCTHIX
COCAMHEHUN TOopud. MeToabl HeMTpamu3alnuy, BBIACIECHUE

THAPATHPOBAHHOTO CyNnb(hara TOpUs, IBOHHBIX CYIb()ATOB TOPHS.
Ouncrka okcanatHas, KapOOHaTHas, TEpOKCHAHAs, (TOpHIHAS.
MeTozbl SKCTPAKIIMOHHOW OYHMCTKU. DKCTPAKIUS HUTpATa TOPHS
Th®. Oxcrpakuus Topus amuHamu. [lomydyeHue MeTalIMYecKoro
Topus. lcxomHoe chbIpbe. DJIEKTPONIU3 PACIUIABJIEHHBIX COJIEH.
Oobpabotka KaTOJHBIX LITaHT. MeranorepMuIecKoe
BOCCTAHOBJIEHHE OKCHJa M TajoreHunoB topusa. OOpaborka
TOPUEBOI'0 MeTaJulnuecKkoro mnopomka. ITomydyeHne KOMIAaKTHOro
Meraula. Marepuansl U oOopyldoBaHHE IS IIOTY4YCHUS
METaJUINYECKOT0 TOPHSL.

CojaepikaHue 3aHATHII CEMHMHAPCKOI0 THIIA

HaumeHoBanue TeM (pa3aenoB)

Tun Coaep:xaHue 3aHSITHI CEMUHAPCKOI0 THIA

Bsenenue.
PaIMOAKTUBHBIX
npupone,
0COOEHHOCTH

PacnpocrpaHeHHe
OJICMCHTOB B
TCOXUMHUYCCKUEC

I13 | Ananus ypanoBoil pyasl. CutoBoii ananu3. OnpeneneHue
IoTHOCTH pynsl. OmnpereneHue HACBHITHOW TUIOTHOCTH
pynsl. OmpezeneHue MUHEPaIOrHyecKoro CocTaBa PyHbL.
Onpenenenue conepxaHus Biaru B pyae. OmpeneneHue
norepp  npu  npokanuBaHud.  OOBEMHBIH  MeTOn
omnpeJeleHs coAepXkaHus ypaHa B pyae. OnperneneHue

cojiepKaHusi ypaHa B GHIbTpaTax.

Pynonoaroroska u oboraiieHue
pya. BricokoTemneparypHas
00paboTka pya M KOHIICHTPATOB.
BrlmenaunBaHue ypaHOBBIX pyI H
KOHIIEHTPATOB

I13 Ui apoOeHwus,

CTYILLEHUS u

OOopyznoBaHue,  HMCHOJIB3YeMOe
U3MEIIbYCHUS, KIaccuUKaIHH,
00€3BOXKMBaHUS YPAHOBBIX PYA.
XUMH3M  TIPOLIECCOB BCKPBITHS YPaHOBBIX U
COIYTCTBYIOLIMX €MY YPAHOBBIX MUHEPAJIOB B Pa3JINYHBIX
pacTtBopuTensix (come, CEpHOW M A30THOM KHCIIOTax) C
nocienyromie oopaboTkoil KapOOHATHEIMU PacTBOPaMH U
BbIJIEJICHHEM [IEPBOr0 XMMUYECKOTr0 KOHLIEHTpPATa.
CepHOKHUCIIOTHOE BCKpBITHE YpaHOBOH pyxmel. Pacuer
HEO0XOAMMOTr0 KOJIMYECTBA CEPHOM KUCIOThI M OKUCIUTENS
JUIs1 BCKPBITHS ypaHOBOM pyZbl. BCkpbITHE ypaHOBOM pyabI,
OIpeZIeNieHNe KHCIOTHOCTH pacTBOpa, KOHICHTpPAaIUU
ypaHa B IepBOM (uiIbTpaTe M BIAXHOCTH Keka. Pacuer
HEOOXOIMMOT 0 YHCIIa PEMy/IbIIallIOHHBIX OTMBIBOK K€Ka OT

ypaHa.

XHUMUYECKHE METONBl BBIIEIECHUS
KOHIIEHTPATOB. HNonoobMennoe
BBIJICJICHUE ypaHa M3 OCBETJICHHBIX
pactBopoB u MyJIbII.
DKCTpaKIMOHHbIE METO/IbI
nepepabOTKU YpaHOBBIX PACTBOPOB

13 | OcHOBHBIE 32aKOHOMEPHOCTH U MOHSATHS HOHHOI'O OOMEHa.
MoHOOOMEHHUKHM  OpraHWYecKHe U  HEOpPraHW4eCKHe,
NPUPOIHbIE U CUHTeTHYeCKUE. KaTHOHUTBI, aHMOHUTHI U
amponutel. [lomsatrme o MaTpune, (GYHKIHOHAIBHBIX
Ipynmax, TPOTHBOMOHAX, KoWoHax. CuHTE3 W
XapaKTEPHUCTHKA OCHOBHBIX HOHOOOMEHHBIX CMOJI.
OKCTpakIMOHHBIE ~ PAaBHOBECHS W 3aKOHOMEPHOCTH
skcrpakuun. M3orepmel. Kiaccupukaimst SKCTpareHToB U
MEXaHM3MOB  OKCTpPaKUUM  ypaHa. TepMuHOMOTHs
9KCTPAKIMOHHBIX IMpomeccoB. llokasaTtenn SKCTpaKLIUH.
Pacdyer HeoOXOmMMOro 9HWCNAa CTYNEHEH MpPOTHBOTOYHOM
SKCTPaKINH (AHATATHYECKHINA U TpaQUIecKuii).
YCeTporcTBO M IPUHIKATT PaOOTHI CMECHUTENEH-O0TCTOMHIUKOB
NEPUOANYECKOTO ACHCTBUS, BHYTPEHHHX CMECUTENEH -
OTCTOMHHUKOB, CMECUTEJICH - OTCTOMHUKOB SIITAYHOIO THIIA,
HACaJOYHbIX,  MYyIbCAIMOHHBIX,  POTOPHO-IHCKOBBIX
KOJIOHH, IICHTPOOEKHBIX 3KCTPAKTOPOB

Addunax ypana

13 | KapOonatHO-TIEpOKCHIHAS OYHCTKAa  XMMHYEC-KOTo
KOHIIEHTpaTa M TOJIydeHHE TEXHHMYECKOTO OKCHJIA ypaHa
(IV, VI) O6paborka mepBoro XMMHYECKOr0 KOHIIEHTpATa
pacTtBopoM KapOoHaTa aMMOHUS, pa3pylIeHHEe aMMOHHIA-
ypaHUIKapOOHATHOTO KOMIUIEKCA, OCAKICHHE IEePOKCHIA

ypaHa M IpokajuBaHue 10 okcuna ypasa (IV, VI). Pacuer




BBIXO/Ia ypaHa U3 pyasl B TexHH4Yeckuil okcup ypana (IV,

VI)
5. | Tlomyuenne okcumoB u ¢ropunoB | I[13 | KapboHaTHO-TIepOKCHIHAS OUYHUCTKA XUMUYEC-KOT0
ypaH KOHIEHTpaTa U MOJyYEHUE TEXHUYECKOTrO OKCHJA YypaHa

(IV, VI) O6pabotka mepBoro XMMHYECKOTO KOHIIEHTpAaTa
pacTBOopoM KapOOHAaTa aMMOHHS, pa3pylIeHHEe aMMOHHA-
ypaHUIKapOOHATHOrO KOMIUIEKCA, OCaXKIECHHE IEepOKCHa
ypaHa M mpokajuBanue 1o okcuna ypasa (IV, VI). Pacuer
BBIXO/Ia ypaHa U3 pyasl B TexHHYecKuil okcup ypana (IV,
VI)

6. | TexHomorus Topust 13 | Llemounsie meToasl nepepaOOTKHM MoHamuTa. Cxema H
pexxuMm mporecca. Paspenenue topus u P30 meromom
npoOHoW He#Tpamu3anmun. KapOoHaTHO-OMKapOOHATHBIIH
MeTOA pasfefieHus. BeineneHue Topus Ipu KOMIUIEKCHOM
nepepaboTke OeqHOro ypaHoBOro chipbsi. I[lepepaborka
JIOTIAPUTOBOTO KOHIIEHTpaTa, UTTPONapH3nuTa, OACTHE3HTA.
IlonydeHne duCTBIX coequHEHHMH Topua. Meronsl
HeWTpaJn3alyy, BIJelIeHHe THAPaTHPOBAHHOTO Cylb(ara
TOpHsl, TBOMHBIX Cyab(aToB Topus. OUNCTKa OKcalaTHas,
KkapOoHaTHasl, NepoKcHaHas, GropuaHas.

Copepxxanue caMOCTOATENIbHOM padoThl

l"lj‘(f'l HauMeHoBanue TeM (pa3/iesioB) Conep:kaHue caMOCTOSITEIbHON PadoThI

1. | Beenenue. Pacnpoctpanenue | IloBropeHue nexkumoHHoro marepuana. IloaroroBka x 3aHsITHAM
PaaguOAKTUBHBIX 9JICMCHTOB B CEMHHAPCKOro TuIia
npupone, TeOXUMHYECKHE
0COOEHHOCTH

2. | PynonoaroroBka u obOoramenue | [loBropenue nexipoHHoro marepuana. [ToaroroBka Kk 3aHATHAM
pYyA. BeicokoTeMneparypHas | CEMUHApCKOro THIA
00paboTka pya M KOHIIEHTPATOB.
BelmenaunBanie ypaHoOBBIX Pyl U
KOHIICHTPaTOB

3. | Xumuueckue Meroxpl BoiaeneHus | [loBTopenue JieKuMOHHOrO Matepuaina. [IoAroToBka K 3aHATHAM
KOHIICHTPATOB. HoHOOOMEHHOE | CeMMHApCKOro TUIa
BBIJICJICHUE YpaHa U3 OCBETIEHHBIX
pacTBOpoB u ITyJIBII.
OKCTpaKIMOHHBIE METO/IBI
nepepabOTKH YPaHOBBIX PACTBOPOB

4. | Adpdunax ypana IloBTOpEeHue neKIMOHHOro Matepuana. IloAroroBka K 3aHATHAM

CEMUHAPCKOro THIa

5. | Ilomyuenne oxcumoB u ¢ropunos | [loBTopeHue JeKuMOHHOrO MaTepuana. [IoAroTOBKa K 3aHATHAM
ypaH CEMUHAPCKOr0 THIA

6. | TexHomorus Topus IloBTOpEHUE JEKUMOHHOrO MaTepuana. [loAroroBka K 3aHATHAM

CEMUHAPCKOr0 THIa

3. OueHo4yHble MaTepUajbl /Jisi TNPOBeJEHUS] TEKYUIEro KOHTPOJSI YyCIeBaeMOCTH U
MPOMEKYTOYHOM aTTecTAlMM 00YYAIOMIMXCH M0 JUCHUILIMHE (MOAYJII0)
[lo mucuunnuae (MOIYNI0) MPETyCMOTPEHBI CIEAYIOLIUME BHUIBl KOHTPOJS KadecTBa
OCBOEHUS:
® TEKYyIIHUA KOHTPOJb YCIIEBAEMOCTH;
® MPOMEXYTOYHAS aTTECTAIHsI 0OYJAIOIIUXCS 110 JUCIUTIITNHE (MOAYIIO).
3.1. OueHouHble MaTepuadbl 1Sl TNPOBelIeHUs] TeKyllell aTTecTAMU MO JUCHUIJIUHE

(MoayJ10)
Ne | KonTposupyemblie TeMbl (pa3esibl) HanMeHoBaHMe OLIEHOYHOIO CpeICTBa
n/n

1. | Beenenwne. PacripocTpaHeHue pajnoOakTHBHBIX 3JEMEHTOB B | YCTHBIH orpoc
TIPUPOJIE, TEOXMMHUUECKHE OCOOEHHOCTH
2. | PynonoaroroBka u oboramenune py. BeicokoremnepaTypHast | Y CTHBII orpoc
00paboTKa pya 1 KOHLIEHTPATOB. BrlmenaunBanue ypaHOBBIX
PYA ¥ KOHIIEHTPATOB




XuMHIeCKHe MECTOAbI BBIJICIICHUA KOHIICHTPATOB. VeI ornpoc
HoHooOMeHHOE BBIJICJIICHUC YpaHa us3 OCBCTJICHHBIX
PacTBOPOB U ITYJIbII. 3KCTpaKIII/IOHHBIG MECTOBbI Hepepa60TKH
YPaHOBLIX paCTBOPOB

4. | Abdunrax ypana YcTHbIiT onpoc
5. | lonyuenne okcu0B ¥ GTOPUIOB ypaH YcrTHBIH onpoc
6. | TexHomorus Topust YcTHbI onpoc
3.1.1 Tunosble KOHTPOJIbHBIC 3aIaHUSA UJIH UHBIC MaTEpHUuaJbl, HCOGXOIII/IMLIQ IJIAA OICEHKHU

3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA IeATEJIbHOCTH B MpoLecce TEKyLero KOHTPOJIs
yCIIeBAeMOCTH
YcrHbIi onpoc

HROOo~No Ok~ wNE

11.

12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

217.

28.

29.

0.

AHaln3 ypaHOBOW pPY/IbI.

CuroBoii aHaNM3.

Onpenenenne MIOTHOCTU PY/ABI.

Onpenenenre HaChIMTHOM MIIOTHOCTH PY/IbI.

Onpenenenrne MUHEPATIOTHYECKOTO COCTaBa PY/Ib.

Omnpenenenre coiep:kanus BIaru B pyze.

Onpenenenre NoTepb NpU MPOKATUBAHUY.

OOBEeMHBIN METOT OTIPEICTICHUS COIEPKAHUS ypaHa B pyie.

Onpenenenue coiepkanus ypaHa B GuiibTpaTax.

O6opynoBaHue, HCIOJb3yeMOe sl ApoOJeHHs, U3MeNbueHus, Kilaccupukamuu,
CTYIIEHUS U 00€3BOKMBAHUS YPAHOBBIX PY/I.

XMMH3M IPOLECCOB BCKPBITHS YPAHOBBIX M COIYTCTBYIOUINX €MY YPaHOBBIX MUHEPAJIOB
B Pa3IMYHBIX PACTBOPUTENAX (COJE, CEpHOM M a30THOM KHUCIOTax) ¢ MOCHeAyoUei
00paboTKON KapOOHATHHIMU PACTBOPAMHU U BBIJCIICHHEM TIEPBOTO XHUMHYECKOTO
KOHIIEHTpATA.

CepHOKHUCIOTHOE BCKPBITUE YPAHOBOU PYIbI.

Pacyer HeEoOXO0AMMOTO KOJMYECTBA CEPHOM KHCIOTHI M OKHUCIUTENS JUIS BCKPBITHS
YpPaHOBOW PYJIbI.

BcekpsiTHe ypaHOBOW pyabl, ONpEaEIeHNEe KUCIOTHOCTH PacTBOPa, KOHLEHTPAllMU ypaHa
B II€pBOM (PHIIbTPATE U BIAKHOCTU KEKa.

Pacyer He0O6X01MMOTO YKCIIa penyIbIallHOHHBIX OTMBIBOK KEKa OT ypaHa.

OcHOBHBIE 3aKOHOMEPHOCTH U TIOHATHS HOHHOTO OOMEHa.

NoHOOOMEHHUKH OpraHu4ecKHe U HEOPraHUYECKue, MPUPOHbIE 1 CHHTETUYECKHE.
KatnoHuTsl, aHHOHUTHI U aM(POITUTHIL.

[TonsiTre o Marpulie, PyHKIMOHAIBHBIX IPYINax, MIPOTUBOUOHAX, KOUOHAX.

CuHTe3 U XapaKTepUCTUKa OCHOBHBIX HOHOOOMEHHBIX CMOJL.

OKCTPAaKIMOHHBIE PABHOBECHS M 3aKOHOMEPHOCTH SKCTPAKLIUH.

H3oTepmMel.

Knaccudukanus 3KCTpareHTOB U MEXaHW3MOB SKCTPAKIUU ypaHa.

TepMUHOJIOTHS SKCTPAKLIIMOHHBIX ITPOLIECCOB.

[TokazaTenu 3KCTpaKIUu.

Pacyetr HeoOX0MuMOTro YuCHa CTYMEeHEeH MPOTUBOTOYHOM IKCTPAKIUU (aHATUTUYECKUNA U
rpadudeckuit).

YCTpoHCTBO M MPUHIUT PaOOTHI CMECUTENEH-0TCTOMHUKOB MEPUOJANYECKOTO JACUCTBUSA,
BHYTPEHHUX CMECHUTENEH - OTCTOMHHMKOB, CMECUTENEW - OTCTOMHUKOB SIIIUYHOTIO THIIA,
HACaJI0YHBIX,  MYJNbCALMOHHBIX,  POTOPHO-TUCKOBBIX  KOJOHH,  IIEHTPOOEKHBIX
9KCTPAKTOPOB

KapOoHaTHO-TIepoKCH/IHAS OYMCTKA XMMHYEC-KOTO KOHIIEHTpaTa M IOJyueHHe
TexHuueckoro okcuza ypana (IV, VI) O6paboTka nepBoro XMMHUYECKOr0 KOHILIEHTpaTa
pacTBopoM  KapOOHaTa aMMOHUS, pa3pylleHHe aMMOHHI-ypaHUIKapOOHATHOTO
KOMILJIEKCA, OCaK/IEHUE TIEPOKCUA ypaHa U MpoKaluBaHue 10 okcuaa ypana (IV, VI).
Pacuer BbIX0/1a ypaHa u3 pyabl B TexHndeckuit okeup ypana (IV, VI)



30. [eno4ynbpie METOIbI IEPEPAOOTKH MOHAIIHUTA.

31. Cxema U pexuM mpoiiecca.

32. Paznenenue Topus u P30 Metomom 1poOHOI HEUTpaTu3aluu.

33. KapOoHaTHO-OMKapOOHATHBIN METOJT pa3ACICHHUS.

34. Beiaenenue Topus Mpu KOMIUIEKCHON nepepaboTKe O€THOTO YPAaHOBOTO CHIPbSL.

35. [lepepaboTka JOMAapUTOBOTO KOHIIEHTPATA, UTTPONIAPU3NTA, OACTHE3UTA.

36. [TosryyeHne YUCTHIX COCTUHEHUN TOPHSL.

37. Metoapl HeHTpalm3aluy, BBIACICHUE THIPATUPOBAHHOTO Cylb(daTa TOPHS, IBOWHBIX

cynb(}aroB Topus.

38. Ouncrka okcanaTHas, KapOOHATHAs, IEPOKCHIHAS, (PTOPHIHASL.
3.1.2. Metoanyeckue MaTepHaJbl, ONpelesiOlie MNpPoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMeHUii, HABBIKOB M (MJIH) ONbITA /1eSITeJILHOCTH B X0/1€ TEKYIero KOHTPOJIsl yCIeBaeMoCTH
YcTHBI 0TBET

Onenka 3HaHM npeanosaraeT AudQepeHIMpoBaHHbIN MOAX0A K 00yJaromeMycs, y4eT
€r0 MHIUBHU/IyaTbHBIX CIIOCOOHOCTEH, CTENIEHh YCBOCHUS M CUCTEMATH3AIMA OCHOBHBIX MOHATHH
U Kareropud mo aucHuIummHe. Kpome TOro, OIEHHMBAETCS HE TOJBKO TJIyOMHAa 3HAHHUI
MOCTaBJICHHBIX BOTPOCOB, HO W YMEHHE HCIIOJH30BATh B OTBETE NPAKTUYECKUN MaTephall.
OrneHnBaeTCs KyJIbTypa peyu, BiIaJJIeHHe HaBbIKaMU OPaTOPCKOTO UCKYCCTBA.

Kpumepuu oyenusanusa: nocnenoBaTenbHOCTh, IOJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
pa3NMYHBIX TOYEK 3pEHHs, CaMOCTOSTENbHOE O0000IIeHNe MaTepuana, WCIOJIb30BaHIEe
po(hecCHOHATTFHBIX TEPMUHOB, KYJIBTypa pPe4YH, HABBIKH OPaTOPCKOTO HCKyccTBa. M3nmoxeHwe
Matepuaina 0e3 pakTHUeCKUX OUIUOOK.

OueHka «omauyHO» CTAaBUTCS B Cilydae, KOTJla MaTepuall H3JlaraeTcs HCYepIbIBaloIIe,
[IOCJIEI0OBATEIbHO, I'PAMOTHO W JIOTUYECKH CTPOWHO, MPU 3TOM PACKPBIBAIOTCS HE TOJBKO
OCHOBHBIE MTOHATHUS, HO M QHAJU3UPYIOTCA TOYKH 3PEHMS Pa3IMUHBIX aBTOpoB. O0ydaroumuiics
HE 3aTPYJHSETCS C OTBETOM, COOIIONAET KYJIBTYpY peUu.

OneHka «xopouioy» CTaBUTCS, €CIM OOyJarOIIUICS TBEPAO 3HAET MaTepuall, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPAaKTUYECKylo 0a3y, HO MpPHU OTBETE Ha BOIPOC JOMYCKAET
HECYIIECTBEHHBIE MTOIPEIIHOCTH.

OnueHka «ydoenremeopumenvHoy CTaBUTCS, €CIIU 00yYaIOIIMICsS OCBOMII TOJIBKO OCHOBHOM
MaTepuall, HO He 3HaeT OT/AEbHbIX JeTallell, JOIyCKaeT HETOUHOCTH, HEIOCTaTOYHO MPaBUIIbHbIE
(GOpMYIUPOBKH, HApYIIAET MOCIEN0BATEIbHOCTh B M3JIOKEHHM MaTepuana, 3aTpyAHSETCs C
OTBETaMHM, IOKa3blBa€T OTCYTCTBUE [OJDKHOM CBSI3M MEXKIy aHalIM30M, apryMeHTauueil u
BBIBOJIaMH.

OneHka «HeyooenemeopumenvbHoy CTaBUTCS, €CIM OOydaroIMiCs HE OTBEYaeT Ha
IIOCTaBJICHHbIE BOIIPOCHI.

3.2. OueHOYHBbIe MATEPHAJIBI /I IPOBEIeHUS IIPOMEKYTOYHOM aTTecTalun
3.2.1. Kputepum ouieHKH pe3yJibTATOB 00y4eHus MO0 AUCUHUILIMHE (MOIYJII0)

Ikana Pe3yabTaTtsl
Iloka3aTeu oLeHUBAHMSA Pe3yJbTATOB 00y4YeHUS
OLlCHUBAHMA o0yueHuUst
OTJIMYHO 3HaerT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCTIEJOBATENBHO U TPAMOTHO €T0 U3JIaracT, ONUpasich Ha 3HAHUSA
OCHOBHOM U JIONIOJIHUTENBHOM JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHWH JeNaeT KBaIH(UIUPOBAHHBIE
BEIBOZBI M 0000IIEHHS], CBOOOTHO OTIEPUPYET KATETOPUSIMH U TIOHATHSIMI.
Ywmeer: - o0ydJaromuiics yMeeT CaMOCTOATENBHO M IIPAaBWJIBHO pemarh ydeOHO-
npodeccoHanbHBIE  3aMadYd  WIM  33JaHWS, YBEPEHHO, JIOTWYHO,
TIOCIIEI0BATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCTIONb3YS
Hay4HBIC TTIOHATHSA, CChUIAACh HA HOPMATUBHYIO 0a3y.

Brnaneer: - OOyJaroUMiics BIIaJeeT PalMOHAIBHBIMIA METOJAaMH (C HCIIOIb30BaHHEM
palMoOHATBHBIX METOAMK) PEUICHHs CIIOXKHBIX NMPO(eCCHOHANBHBIX 3aj1ad,
TIPEACTABICHHBIX JETOBBIMH UTPaMH, K€HcaMu U T.1I.;

[Ipu pemerny MpoIeMOHCTPUPOBAT HAaBBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHUYECKHX MOJIOKECHHUH ¢ TpeOOBAHMSIMU PYKOBOMSIINX




JIOKyMEHTOB,
- U3JIOKEHUSI MBICJIEH B JIOTUUECKOM MOCIEe10BATEIbHOCTH,

- CaMOCTOSTENILHOTO aHann3a (hakThl, COOBITHH, SBICHUHN, MPOIECCOB B MX
B3aMMOCBSI3U U IUAJIEKTUUYECKOM PAa3BUTHUHU.

XOPOIIO 3Haer: - oOyJaroImuiics TBEPAO YCBOWJI MaTepual, JOCTATOYHO TPAMOTHO €ro
U3J1araeT, ONMpasiCh Ha 3HAHUSI OCHOBHOH U JIOTIOJIHUTEIBHOM JIUTEPATYPBI,
- 3arpynssiercs B (OpPMYJIMPOBAaHWHM KBaJH(DUIMPOBAHHBIX BHIBOJIOB U
0000LICHN, OmepupyeT KaTeropusMH M TIOHATHSAMH, HO HeE BCeria
NPaBUJIBHO UX BEpUPHLIUPYET.

Ywmeer: - o0yJaromuiicss yMeeT CaMOCTOSITENIHbHO M B OCHOBHOM IIPaBMIIBHO PEIIaTh
y4eOHO-TIpodecCHOHaIbHBIE 3a/aud WIM 33JaHus, YBEPEHHO, JOTHYHO,
TIOCIIEIOBATENIbHO M apryMEHTHPOBAHO H3JaraTh CBOE pEIICHHE, HE B
TIOJIHOM Mepe HCHOJIb3Ysl HaydHBIE MOHSATHS M CCHUIKM HA HOPMATHUBHYIO
0azy.

Braneer: - oOy4arouuicsl B LIEJIOM BIaJICeT PallMOHAJIbHBIMH METOAAMH PEUICHUS
CIIOHBIX TTPO(ECCUOHATIBHBIX 33/1a4, TIPEICTABICHHBIX JIEIOBBIMU UTPaMH,
KelicaMu U T.1I.;
[lpn pemeHM CMOr TPOAEMOHCTPHPOBATH JIOCTATOYHOCTb, HO HE
TITyOMHHOCTH HAaBBIKOB,
- BBIJICJICHUS TJIABHOTO,
- M3JIO)KEHHS MBICIIEH B JIOTMYECKOM MOCIIeJOBATEIBHOCTH,
- CBA3KU TCOPETUYCCKUX MOJIOXKEHUN C TpC6OBaHI/I$IMI/I PYKOBOOAIINX
JIOKyMEHTOB,
- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITHH, SBJICHUH, MPOIECCOB B MX
B3aUMOCBA3H U JUAJICKTUYCCKOM Pa3BUTHUM.
YIAOBJIETBO- 3HaeT: - o0ydJaronuiics OpUEHTHPYETCSl B MaTepuaie, OIHAKO 3aTPYJHIETCS B €ro
PUTEJIBHO H3JI0’)KEHU U,
- IIOKa3blBa€T HENOCTATOYHOCTh 3HAHUN OCHOBHOM M JONOJIHUTEIbHOU
JUTEPaTypHl;
- c1abo apryMEHTHPYET HayuHbIE NTOTOKEHHUS;
- MPAKTUYECKU HE CIOCOOEH CPOPMYIUPOBATH BBIBOJbI M 00OOIICHHST;
- YACTUYHO BJIAJIECT CUCTEMOMN ITOHSITUH.

VYwmeer: - o0yuaroluiicsi B OCHOBHOM YMEET PEIIUTh YueOHO-TPOo(ecCHOHANBHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OMHMOKY, clabo apryMeHTHPYeT CBOE
pelIeHre, HEAOCTaTOUYHO HCIIONb3yeT HAYYHBIC MOHATHA U PYKOBOASIINE
JIOKYMEHTBIL.

Brnapeer: - oOywaromuiicsi BiaZieeT HEKOTOPHIMH palMOHAJIBHBIMU METOAAMHU
PpeLIeHns CIOKHBIX IPO(eCCHOHATIBHBIX 3a1a4, IIPEACTABICHHBIX IETOBBIMH
UrpaMu, Keicamu U T.1.;

[Ipu pemieHun MPoOIEMOHCTPUPOBAI HEOCTATOYHOCTh HABBIKOB
- BBIJICNICHUS TJIABHOTO,
- U3JIOKEHMSI MBICIIEH B JIOTHYECKOH 11OCIIE]0BATENbHOCTH,
- CBSI3KM TEOPETUYECKUX IONOKEHUH € TpeOOBaHMSAMH PYKOBOSIIUX
JOKyMEHTOB,
- CaMOCTOATEIBHOTO aHaJHu3a (DaKThI, COOBITHH, SBICHUH, MPOLECCOB B HX
B3aMMOCBSI3H U THAJICKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3HaerT: - 00yJarommiics He yCBOMII 3HAUUTEIFHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;

- He (OPMYIIUPYET KBATN(UIIMPOBAHHBIX BEIBOJOB U 0000IICHN;
- HE BJIAJEET CUCTEMOI MOHITHI.

YwMmeer: o0yJaromuiicss He TOKa3all YMEHHE pematbh y4eOHO-TIpoQecCHOHATBHYIO
3a/1ady WK 33JaHHe.

Brnaneer: HE BBINOJIHEHBI TPEOOBAHMSA, MPEAbABISIEMbIE K HAaBBIKAM, OLCHUBACMBIM

«(YOOBJICTBOPUTEIIHHO».

3.2.2. KoHTpoJibHBIE 3a1aHuUsl

aTTrecTanuu

/UM UHbIE MaTepuaJJbl JJ MPOBCACHUSA l'lpOMQ)KyTO‘lHOﬁ

Cnucoxk BONPOCOB /ISl YCTHBIX OTBETOB (BAPHAHTHI TECTA)
1. PacmpocTpaHeHHOCTh YypaHa B MpHpojae. [eoxuMHyYeckHe OCOOCHHOCTH —ypaHa.
OOpa3oBaHue NEPBUYHBIX YPAHOBBIX MHHEPajoB. OCHOBHBIE YpPaHOBBIE MHHEPAJIBI:
YPaHMHUT, HACTYPaH M JIp. NEPBUYHbBIC YpaHOBbIE MUHEpaNbl X XapaKkTepucTHKa.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

leoxumust ypaHa B 30HE BBIBETPUBAHUS U OOPa30BaHHE BTOPUYHBIX YPAHOBBIX
MuHepanoB. OCHOBHBIE YpPaHOBBIE MHUHEPAJbl: YpaHOBAs YEPHb, KAPHOTUT, TIOSIMYHHT,
TOpOEPHHUT, OTEHUT, CIaHel, Oypbie yrim u Ap. X xapakTepuctuka.

OCHOBHbBIE KPUTEPUH JJIi TPOMBIIUICHHOW OIICHKM MECTOPOXICHUN TMOJE3HBIX
HcKomaemMbiX. MeTo il orpoOoBaHUs U MOJcCUeTa 3amacoB. MeTo/ bl MOMCKOB YPaHOBBIX
PYyXA.

[MpuHnumel  K1accuUKaMk  MPOMBIIDICHHBIX —~ YPaHOBBIX pya (MO  XapakTepy
MUHEPATU3alHH, TBEPJOCTH, TUITY PYAOBMEIIAIOIINX TOPOJI U AP. IPU3HAKAM).
[Ipomecchl apoOneHUS W W3MENbYeHHsS. THUIOBBIC CXEeMbI APOOJCHUS U H3MEITbUCHUS.
O6GopynoBanue:  ApOOWJIKH, TPOXOTHI, MENBHUIBI  (IIApOBBIE,  CTEP>KHEBBIE,
BO3IYIIHOY/IapHEIC)

[Ipouecchl knaccudukanuy, crymenus u puibTpanui. O60pyaoBaHue: KIaCCUPUKATOPbI
(ciupasibHbBIE, YallleBble, PEEUHBIE), TUAPOLIUKIOHBI, CTYCTUTETMOTCTOMHUKH, TATPOHHBIE
cryctuteny, QuibTpbl (OapabaHHBIE, TUCKOBBIC, KapycedbHBIE, JIEHTOUYHBIE, (PHIBTP-
npecchbl, PITAK-M u z1p.), nmyiabcaliMOHHAs KOJIOHHA JJI OTMBIBKH KEKOB.

TumnoBeie cxembl KTacCU(pUKAMK U cryiieHus pya. CriocoObl TPOTUBOTOYHOM MTPOMBIBKH
MYJIBII, TTOJTYYEHHBIX TOCIIE BhIIMIEIauYuBaHusl, anmnaparypa. OIoKyIsHTHI, UX CBONCTBA U
MIPUMEHEHHE.

3amaun oborameHus. XapakTEepUCTHKAa METOA0B oOorameHus. [IpoyKTel U moka3aTenu
nporiecca oboramieHus. OrpaHuYeHUs] 1 SKOHOMUYECKas 11e7IeCO00Pa3HOCTh TPUMEHEHUS
oboraieHus.

N30uparensHoe U3MenbueHHE. DIEKTPOCTaTUUECKUN U MAarHUTHBIM MeTO/1bl. MarHUTHBIE
cernapaTophl.

OO6oramenne pya METOJOM paguoOMETpUuYecKord copTupoBku. OoOoramieHue B 3aboe.
Pagnomerpuueckue koHTpoasHbie cTanuu PKC.

I'paButanmonnsie  Metonasl  oOoramieHus.  Otcazka. Otrcagoudble  MAaIllWHBI.
KoH1IeHTpalMOHHBIE CTOJIBI.

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

®OnoTanuronHoe oboramenue. OcHoBsl hroTtarmu. GroropeareHThl. OIOTOMAIIMHEI.
3amaud BBICOKOTEMIIEPATYpHOH OOpaOOTKH pyd U KOHIEHTPATOB. OKHUCIUTENbHBIH
oOxur. BnusHue pexxuma 06kura Ha BbIIIEIaYMBaEMOCTh OTapKa.

Cynbdaruzanus, xJIOpupoBaHHE, CIeKaHue ¢ J00aBkamu cojeil. PU3NKOXUMHYECKHe
OCHOBBI ITPOIIECCOB.

CyIIHOCTh THIPOMETANTYPrUuecKoro crnocoda nepepadboTku pya. Beibop pearentos aiis
TUIPOMETAJUTYPrHUeCKUX MpoIlleccoB. BrlenaynBanue npocaynBaHUEM (IIEPKOJIALNSA).
VY eTpoicTBO MEPKOIATOPOB. 3arpy3Ka U pasrpyska.

[leproguueckrie U MeToaUYecKHe crocoObl BhlllenaynBanus. KydHoe (kanmuuisipHoOe),
OakTepuanbHOE BhIIIETaYUBaHKE. 3aMec.

BoimenaunBanne mnepememuBaHueM (arutanus). lcnonp3oBaHuE — peakTOpoOB €
MEXaHUYECKUM IepeMemnBanueM. llepuonnueckue W HENpepbIBHBIE — IPOLIECCHI
BhlLENaunBanus. [IpenmymiecTBa HenpepsIBHOTO nporecca. Kackaa BollenaunBaHUsl.
BrimenaunBanue mnepememuBaHueM (arutanus). lcmone3oBaHWE — peakTOpPOB €
IMHEBMAaTUYECKUM MepeMelluBaHueM. BpllienaunBanue pyJa M KOHLUEHTPAaTOB B
aBTOKJIaBaX. YCTpOMCTBO aBTOKIABOB. lIpenmyinectBa M HEZOCTATKH aBTOKJIABHOTO
rpoliecca BhIlleJTaulBaHUs.

Kunetnka mnpoleccoB BbIIIENAYMBAHUS U BIUSHUE HA CKOPOCTh M CTEINEHb
BBIIIENIAYMBAHMSI PA3IIMYHBIX (DAKTOPOB: BEHIECTBEHHOTO COCTAaBa PY/bl, TOHUHBI IOMOJIA,
MPOJOJDKUTENIBHOCTH  TIpoLiecca, TEeMIEepaTrypbl, HWHTEHCUBHOCTH MEpPEMEIINBAHUSA,
OCTaTOYHOM KOHIEHTpPAIMH BhILLIETaurBarolero peareura, T:K.
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

CepHOKHCIIOTHOE BBIIIETAYMBAHUE PYyJd W KOHLEHTPAaTOB YypaHa. PacTBopuMOCTh
YPaHOBBIX MHUHEPAJIOB U MHUHEPAIOB IMYCTOW MOPOJIBI B PACTBOPAX CEPHOM KUCIOTHI
BinusiHue okucnuTenel Ha BhIILIEIAYUBAHUE MUHEPAJIOB YpaHa.

TexHonornueckne cxeMbl CEpHOKHCIOTHOTO BCKPBITHS IEPBUYHBIX. BhIlenaunBanue py
MO/ TaBJICHHEM. beCKHCIOTHOE BBINIEIaYUBaHUE CYIb(DUIHBIX PY/I.

TexHOMoTUYeCKHe CXEeMbl CEPHOKHCIOTHOTO BCKPBITHS BTOPUYHBIX pya. KomruiekcHas
nepepadboTtka pochaTHbIX pyI.

BcekpeiTe ypaHOBBIX pya pacTBOpamu COJbl. PacTBOPUMOCTH YpaHOBBIX MUHEPAIOB U
MHHEPAJIOB MYCTOM MOPOJbI B COJOBBIX pacTtBopax. OCOOEHHOCTH BBIIIECTAYHNBAHUS
MEPBUYHBIX YPAHOBBIX MHUHEPAJIOB COJOBBIMH PACTBOpPaMHU. ABTOKIABHOE BCKPBITHE
YPaHOBBIX PY/I.

[Tonzemnoe BoimenaunBanue pya. CymIHOCTh T€OTEXHOJOTHYECKUX  IPOIIECCOB.
Orpannuenust metona. [logzeMHOe BbIIENaUMBaHUE CKaTbHBIX TOpoi. Pazpyienue
PYIHOTO MacCMBa M TOJrOTOBKA PyAbl K TIOJ3€MHOMY BBIIIEIaYNBaHUIO. DUBHKO-

XUMHUYCCKUEC OCHOBBI KalmuJIJIIpHOT'O BhIIIICJIAYNBaHUA. AnnapaTypHoe
odopmIIeHHEeTpoIIeCCa.

HOI[3CMHOC BBIICIAYMBAHUE pya O0CaJOYHBIX MeCTOPO)KI[eHI/Iﬁ B INTACTOBBIX YCJIOBHAX.
Kunernka BbIIICJIAYBAHN . OpFaHI/ISaHI/Iﬂ IIOA3€EMHOTO BBIIIICJIAYNBAHUA.

DKOHOMHYECKAs 11e1eCO00Pa3HOCTh MOI3EMHOTO BHINIEIAYNBAHHS.

OO011ue OCHOBBI OCAXKACHMUS XMMHMUYECKHX KOHIEHTpaToB ypaHa. [IpoOHoe ocaxiaeHue
THIPOKCUAOB M ToNuypaHaToB. CpaBHHTENIbHAs  XapaKTEPUCTHKA  OCAUTEICH.
N3BectkoBanme. Ocaxnaenue ¢ocdaroB u nupodocdaros. I[loBenenne npumeceit npu
BBIJICJICHUH KOHIICHTPATOB.

Bbinenenne ypaHa W3 COJOOBBIX PAacTBOPOB: KHCIOTHOE Pa3IOXKEHHE KapOOHATHBIX
pacTBOpPOB, OCAXKIECHHWE TUAPOKCUIOM HATpHs, BOCCTAHOBJIEHHE BOJOPOAOM B
IPUCYTCTBUM KaTanu3aTopa. OTesieHue MakKpOKOIMYECTB BaHaaus U Gocdopa.

OOnactu nNpUMEHEHUsT HOHOOOMEHHBIX IPOLECCOB B TEXHOJIOTMU YpaHa, OCHOBHBIE
3aKOHOMEpHOCTH. TpeOoBaHMe, NpEABABISEMble K HOHUTaM, BbIOOP ONTHUMAJIbHBIX
TEXHOJIOTUYECKUX MapaMeTpoB. IlpenmymiecTBa MOHOOOMEHHOIO METOJAa W3BJICUCHUS
ypaHa nepezi 0cauTeIbHbIM.

OCHOBHBIE 3aKOHOMEPHOCTM M IIOHATUS HOHHOro oOMeHa. MoHOOOMEHHUKH
OpraHU4ecKue M HeOPraHUYeCKue, IPUPOJHbIE U CUHTeTHYecKue. KaTHOHUTBI, aHHOHUTBI
u am@onutel. CHHTE3 U XapaKTepUCTUKA OCHOBHBIX HOHOOOMEHHBIX CMOJI.

MexaHu3m copOIMKM HOHOB KAaTHOHUTAMM W aHUOHUTaMH. JlecopOuus. OCHOBHbIE
[I0Ka3aTely, XapaKTepU3yolue HOHOOOMEHHBIH npolecc. EMKOCTh HOHUTOB M METO/IbI
ee omnpenenenus. lonooOMeHHble paBHOBecus. M30Tepmbl copbunu. BeixoiHble KpuBbIE
u KpuBble »HmoupoBaHus. HaOyxaemocts uMOHUTOB.CopOuMs B CTaTMYECKUX MU
JMHAMUYECKUX YCIOBHSIX.

W3Bnedyenue ypaHa HOHOOOMEHHBIMH CMOJIaMM U3 OCBETJIEHHBIX pacTBOPOB C
HCIOJI30BaHNEeM KaTHOHUTOB. OCHOBHBIE 3aKOHOMepHOCTHU. [loBeieHne nmpumeceii.
W3Bnedyenue ypaHa HMOHOOOMEHHBIMH CMOJIaMM U3 OCBETJICHHBIX pacTBOPOB C
UCIOJ30BaHWEM aHUOHUTOB. OCHOBHBIE 3akOoHOMEpHOCTH. IloBeaeHue mnpumMeceil.
CopOuroHHOE BBIJIETICHHE YpaHa U3 KapOOHATHBIX PACTBOPOB.

AncopOIMOHHasT KOJIOHHA, ee ycTpoicTBO. DyHKIMM KOJOHHBL. Pexxum copbuuu u
anmonpoBanus. TUMoBas cxeMa copOILUH ypaHa U3 OCBETIEHHBIX CEPHOKHCIIBIX PACTBOPOB
HMOHOOOMEHHBIM METOJIOM.

W3Bnedyenue ypaHa MOHOOOMEHHBIMH CMOJIaMHM M3 Pa30aBICHHBIX M IJIOTHBIX IYJIbIL.
AnmaparypHoe odopmiieHHEe Mpolecca: KOHTCHHEpPHBIH  METOJl, KOHTAaKTOPbI-
pa3AenuTeNy, OpraHnu3alus HeIPepbIBHOTO MPOTHBOTOYHOTO Tpoliecca.

W3Bnedenne ypaHa MOHOOOMEHHBIMH CMOJIAMHM M3 pa30aBIEHHBIX M IUIOTHBIX MYJIBIIL.
AnmnaparypHoe oopMIIeHHE ITpoLecca: MavyKH, KOJOHHBI C IBMKYLIUMCS U B3BELICHHBIM
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37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49,

50.

51.

52.

CIIOEM HMOHMWTA, IyJbCAIMOHHBIE KOJOHHBL. becuibTpallmOHHOE BBIIEICHUE ypaHa W3
IUIOTHBIX ITYJIbII.

OCOOEHHOCTH 3KCTPAKIMOHHBIX MPOLECCOB MPH M3BJICYCHUH LIEHHBIX KOMIIOHEHTOB M3
pa3baBiIeHHBIX  pacTBOpoB. IlpemmymiecTBa  AKCTPAKIMOHHOTO  METOJA  MeEpen
copbumonueiM. Heocratku meTosa.

OKCTpakLMOHHbIE  pPaBHOBECHS U  3aKOHOMEPHOCTM  OSKCTpakuuu.  M3oTepMbl.
Knaccugukamus sKkcTpareHToB 1 MEXaHU3MOB 3KCTPAKIIMU ypaHa.

TepMuHoONOrUsl AKCTPAKIMOHHBIX mpoieccoB. [lokazatenun skcrpakuuu. OoOmme
TpeOOBaHuUs, TNpEabsSBIsIEMble K OKcTpareHTtamM. Pasz0aButenn u  UX poilb B
HKCTPAKIMOHHBIX Mporeccax. O00CHOBaHKE BBIOOpA SKCTPAreHTa.

[lepBuuHble, BTOPUYHBIE W TPETHUYHbIC AJKWIAMMHBI M YETBEPTUYHBIE aAMMOHUEBBIE
OCHOBAHHUS KaK AKCTPAareHThl B TEXHOJOTHUU ypaHa. MeXaHM3M SKCTPAaKIMH aMUHaMH.
@akTophl, BIUSAIOIIME HA AKCTPAKIIMIO: COCTaB BOJHOW (pa3bl, THUI IKCTPAreHTa U €ro
KOHLIEHTpalus, npupoja paszbasutesns, Temneparypa u T.1. CenektuBHOCTh. KuHeTnka
JKCTpakumu. Peskcrpakuus.

XapakTepucTUKa TMPOMBIIUICHHBIX MapoK aJKWJIAMHUHOB. TeXHOJIOrMYecKas cxema
BBIJICJIEHUS ypaHa W3 OCBETJEHHBIX CEPHOKHCIBIX PACTBOPOB  SKCTpaKIUeEi
alKWwiaMuHaMu. Bo3MOKHBIE BapuaHTBl CXEeM: pasJielIeHHe ypaHa M TOpus, ypaHa U
BaHA/IMs, YypaHa U MOJMOACHA | T.II.

Anxunoptro- u ankuianupodocdopusie, ankuiapochHoHOBbIE U ANKUI-(HOCHUHOBBIC
KHUCIIOTBHI. Mexanusm AKCTPAKIINH u PEIKCTPAKIINH. [Nonumepuzanus
¢dbochopopraHMueckux KUCIOT B oOpraHudeckux pazdaButensax. CelneKTUBHOCTb
9KCTPAareHTOB IO OTHOIIEHHIO K YypaHy. CunepretHolii 3¢¢ekr. XapakTepucTHKa
skctpare’ToB: DK, 20T DK, OIIPK, AIIDK u np. DxkcTpakius U3 mysbIl.
DKCTpakIus HEUTpalbHBIMUA 3KcTpareHTamu. Heirpansubie (ochopopranmdeckue
COCTMHCHUS, CYJIb(POKCUIBI, KETOHBI, CHHUPTHI. DU3UKO-XUMUYECKHe cBoicTBa ThO.
DKCTpaKIUs YpaHWIHATpATa TpHOyTHI(hochaTom.

@DaKTOPbI, BIAUSIONIME HA PACTIPEICTICHUE YPAHUIIHUTPATa MEX Y BOJHON U OpraHUYeCKON
¢dazamu. TexHoornyeckasi cxeMa OYUCTKU YPAaHUITHUTPATA IKCTPAKIIMOHHBIM METOJIOM.
Hcnonb3oBanue a1 OYMCTKH ypaHa APYTUX HEUTpalbHBIX (OCPOpPOpraHUYEcKux Hu
KHCIIOPOACOAEpKAIIUX COSAMHEHU.

O6ocHOBaHUE BEIOOPA IKCTPAKIIMOHHOTO 000pYI0BaHUA. Y CTPONCTBO U MPUHIIUI PAOOTHI
CMECHUTENEeH-OTCTOMHUKOB MEPUOAMYECKOTO JICHCTBUS, BHYTPEHHUX CMEcCHTeNell -
OTCTOMHHKOB, CMECUTENEeH - OTCTOMHHKOB  SIIIUYHOTO  THUIA, HACAJOYHBIX,
MyJbCAIUOHHBIX, POTOPHO-INCKOBBIX KOJIOHH, LIEGHTPOOEIKHBIX IKCTPAKTOPOB.

3amaun TOoHKOW OuMCTKHU. [loHsTHE O sAnepHOil umcroTe. OcoOeHHOCTH addUHAKHBIX
onepanuil. DKCTPaKIIMOHHBIE METO/IbI OYMCTKH YPAHOBBIX COCTUHEHUIA.

XUMUYECKUE METObl OUMCTKU COSTMHEHHUM ypaHa: OCaKICHHE MEPOKCH/IA ypaHa.
XUMUYECKUE METOJIbI OYUCTKH COSAMHEHUN ypaHa: ocaxkaeHue okcanatoB ypana (VI u
IV), BbicaniuBanue TpukapOO-HATypaHUIAMMOHHUSI.

[Ipumenenne oxcuaoB ypana. Cucrema ypan - kuciopoxa. IlomydeHue okcugoB
TEPMHUYECKUM Pa3JI0OKEHUEM THIPOKCHA, IEPOKCUAA, JUypaHaTa aMMOHUS, OKCAJIaTOB U
HUTPATOB ypaHHIIa, TPUKaApOOHATypaHUITAMMOHHUSI.

ITpumenenue terpadropuaa ypana. TpeboBaHUs NpeabsaBIsieMble K TETpapTOpUIy ypaHa.
CpaBHenue "MOKpbIX" U "cyxux" METOJI0B MOJIY4YEeHHUs TeTpapTopuIa ypaHa.

[lonmyyenune Terpadropuia ypaHa U3 BOJHBIX PACTBOPOB. DIEKTPOJUTHUECKOE
BoccraHoBieHne ypaHa (VI). Ocaxnaenue, neruapatanus W CyHmIKa THJIPaTOB
TeTpadTOpHIa ypaHa.

Cyxue criocoOsl mony4yeHus terpadropuaa ypana. Pexxum u anmnaparypHoe opopmiieHue
nporecca ruapodTopupoBaHus. Marepuanasl IS U3TOTOBJIEHHS  00OpYIOBaHUS.
dropupoBaHre OKCHIOB ypaHa OU(PTOPHIOM aMMOHHMS, PPEOHAMHU.
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59.
60.
61.
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63.
64.

65.
66.

67.

68.

69.

70.

71.

72.

73.

[Tpumenenne rexcapropuna ypana. @TopupoBanue Terpagropuia ypana razo00pa3HbIM
¢dTopom, propranoreangamu. Ilomyuenne rekcadropua ypana B INIaMEHHBIX PEAaKTOPaXx.
[omy4yenue rekcadpTopuaa ypaHna siiepHON YUCTOTHI U3 HEOUHIIICHHOTO TeTpadTopua.
Konpencanus rexcagropuia ypana u ero otaencHue ot ¢propa u Gropuctoro BoAopoaa.
AnmaparypHoe opopmIIeHHE MPOLEeCCOB. MeTObl MOIydeHHs TeTpadTOPHIA U OKCHJIOB
ypaHa u3 000rameHHoro rekcad)Topuia ypasa.

JlomycTuMble HOpPMBI Ha  COACpP)KaHHE IIpUMECEd B  METAJUIMYECKOM  ypaHe.
TepMoauHaMuueckue OCHOBBI MeTauloTepMuu ypaHa. Celppe I MOJIyY€HUs
METaJNINYECKOTO ypaHa.

MeTopl MOJIy4€HUST METAIMYECKOI0 ypaHa: METaUIOTEPMUYECKOE BOCCTAHOBJIEHUE
OKCUJOB U rajoreHujioB. Pexum mnpoueccoB. Matepuansl u oOopynoBaHUE s
MOJIy4eHUsI MeTaJllIn4ecKkoro ypana. [lepepaboTka nopourkooOpa3zHoro Merasuia.
MeTo/ibl OTy4€HUs METAIIIMYECKOTO ypaHa: 3JEKTPOXMMHUYECKOE BOCCTAHOBJIEHHE W3
pacmuiaBieHHBIX cojeil. Pexxum npoueccoB. Marepuansl 1 000pynoBaHue AJs MOJTy4EHUS
Metaundeckoro ypana. I[lepepaboTka mopomkooOpazHoro meraimna. PadunupoBanue
YepHOBOro MeTasuia. Anmnapatypa Juisi paQuHUPOBaHUS.

TpebGoBanusi, peaAbABIsIEMBIE K SIIEPHOMY TOIUIMBY, Kiaccu(UKaIs sSAEpHOTO TOIIUBA,
KepaMU4ecKoe  sJiepHOe  TOMIMBO. (DU3MKO-XMMHYECKHE  OCHOBBI  MOJyYEHHS
KepaMuieckux MmaTtepuaioB. OCHOBHbIE CIOCOOBI MPOM3BOJCTBA MOPOLIKOB M TPaHYJ
OKCUJIOB, KapOWJ0B, HUTPUIOB U JPYrMX COEJAWHEHUN YypaHa, IUIyTOHHS, TOPHS,
MPUMEHSIEMBbIX JJIs W3TOTOBJEHMs] Kepamuuyeckoro TornBa. Kepmerbl. OcobeHHOCTH
MIPOU3BO/ICTBA PA3IMYHBIX BUAOB KEPAMUYECKOTO TOIIUBA.

KoHcTpyKiuu TB3JI0B U TETIOBBIIACISIONINX COOPOK.

OCHOBHBIE MUHEPAJIBI TOPUSI.

Pousib Topus B aToMHOI#1 sHEpreTHKE. DU3NUECKue CBOMCTBA TOPHSL.

XUMHUYECKUE CBOMCTBA TOPUSA U €r0 COSAMHEHUI.

Cynbdartuzanyss MOHALIUTOBOTO KOHIIEHTparTa. Pexxum cynbdaTtuzanuu. BeinenaunBanue
TOpUS U3 CyIb(HAaTU3UPOBAHHOTO MPOIYKTA.

Boigenenue Topus U3 CEpHOKUCIBIX PAacTBOPOB (oC(ATHBIM M OKCATATHBIM METOAAMH,
OCaXKJCHHE IBOMHBIX CYNIb(}aTOB.

[lenouynbie MeTO I TepepabOTKH MOHaIUTA. CXema U pexXHM Ipoliecca.

Pa3znenenue TOpUs u P35 METOJI0OM JIPOOHOM HEUTpaJIU3allUH.
KapGonaTHOOMKapOOHATHBIN METOT pa3IeeHusI.

Boigenenue Topus mNpu  KOMIUIGKCHOW TmepepaboTke OeIHOTO YpaHOBOTO CHIPHS.
[TepepaboTka J0MApUTOBOTO KOHIICHTpATA.

[lonyyenue 4YHMCTBIX COEAUHEHUN TOpHs. MeTonpl HEWTpalu3aluy, BbIIEICHUE
TUAPATUPOBAHHOTO CyNb(daTa TOpusl, IBOWHBIX CYIb(aTOB TOPHUSL.

[Tonmyuenue wuMcThIX coeauHeHud Topus. OuucTka oOKcanaTHas, KapOOHaTHas,
nepokcuHasi, GTopuaHas.

MeToapl 3KCTPAKIIMOHHOM OUUCTKH. DKCTpakius HuTpaTa topus Th®. Dkcrpakuus Topus
aMUHAMH.

[Tonyyenue metammuyeckoro Topus. McxoaHoe chIpbe. DIEKTPOIU3 PaCIIaBICHHBIX
coneit. O6paboTKa KaTOAHBIX IITAHT.

[Tonyyenue meTamMueckoro Topusa. MeTamioTepMUYECKOE BOCCTAHOBIEHHE OKCHAA U
rajioreHuJI0B TOPHSL.

O0paboTka TOPHUEBOTO METAIIMYECKOro mopoiika. [lomydeHne KOMIIAKTHOTO MeTauia.
Metoibl padbuHUPOBAHUS.

3.2.3. MeTtoauueckue MaTepuajbl, ONpeAesiONIMe TPOUEeIyPbl OIEeHUBAHUS 3HAHWIA,
yYMeHHii, HABBIKOB B X0/ie IPOMEKYTOYHOI aTTecTaluu

IIpouenypa oneHnBaHus 3HAHMIA (TeCT)

[IpeanaraeMoe KOJINYECTBO 3alaHAM 20
[TocnenoBaTenbHOCTH BHIOOPKH Omnpenenena 1o paszienam
Kpurepun onieHkn - IPABIIIbHBIN OTBET Ha BONPOC
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«5» ecin

npaBwIbHO BEIMOIHEHO 90-100% TecTOBBIX 3agaHui

«4» ecin

MpaBUWJIBHO BBIMOJIHEHO 70-89% TecTOBBIX 3aaHUI

«3» ecin

MPaBUWJIBHO BHIMOJIHEHO 50-69% TecTOoBBIX 3aJaHUI

IIpouenypa oneHuBaHus 3HAHMI (YCTHBIN OTBeT)

KaXao0ro pasjacia

[Ipenen AaUTENBHOCTH 10 myuHyT
IIpennaraemMoe KOJIUUECTBO 3aJaHUI 2 Bompoca
[ocnemoBaTenbHOCTL BRIOOPKU BOIPOCOB U3 | CiydaiiHast

Kputepuu onenku

- TpeOyeMBbIil 00BEM U CTPYKTYpa

- U3NIO)KEHHE MaTepHraia 6e3 (paKTHIecKuX OmmuOoK

- JIOTHKa M3JI0KCHUS

- UCTIOJIb30BAaHUE COOTBETCTBYIOIIECH TEPMHUHOIOT MU

- CTWJIb PEYH U KYJIbTYpa peun

- Mo00p MPUMEPOB UX HAYYHOW JIUTEPATYPhl U MIPAKTUKH

«5» ecnu Tpe60BaHI/I${ K OTBETY BbITNIOJHCHBI B ITIOJTHOM 00BeMe

«4» ecnu B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAKO €CTb
HeOOJIbIINE HETOYHOCTH B U3JI0KEHHUH HCKOTOPLIX BOIIPOCOB

«3» ecnu Tpe60BaHI/I${ BBITIOJIHCHBI YaCTUYHO — HE BBIACPIKAaH 06’beM, €CTh

(I)aKTI/I‘IeCKI/Ie OI_HI/I6KI/I, HapylmcHa JIOTUKa H3JI0XKCHUA,
HEAOCTATOYHO MCHOJB3YETCA COOTBETCTBYIOIIASL TEPMUHOJIOI MU

IIpoueaypa oueHMBaHUSI YMEHUH U

NPAKTHYECKHUX Y4eOHO-TIpodecCHOHAIBHBIX 32/1a4)

HABBIKOB (pelieHHe NMPOOJEMHO-AHAJIUTHYECKHX U

IIpeasiaraemoe KOIMYECTBO 3a/IlaHUN

1

[TocnenoBaTeabHOCTh BEIOOPKH

Crnydaiinas

Kpurepuu oreHku:

- BBIACJICHUEC U IIOHUMAHUC np06neM1)1

- YMeHHe 000011aTh, COMOCTABIATh PA3JINYHbIE TOUKH 3PEHUS

- TIOJTHOTA MCIOJIb30BAHUSI HCTOUHUKOB

- HAJINYME aBTOPCKOM MO3ULIUU

- COOTBETCTBHUE OTBETA IIOCTABIEHHOMY BOIPOCY

- HCIONB30BaHME COIMAJIBHOTO OmblTa, Matepuanos CMU,
CTaTHUCTHUYECKUX JAHHBIX

- JIOTUYHOCTb U3JI0KCHUSA

- YMEHHE cJieaTh KBaJu(UIIMPOBaHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3PEHUSI PEIeHHs IPOeCCHOHATIBHBIX 3a1a4

- YMEHHeE TIPUBECTH IPUMED

- OII0pa Ha TEOPETHUYECKUE MOTOKEHHS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMHUHOIOTHEN

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

«» ecmn B IIEJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEOONBIINE HETOYHOCTH B M3JIOKEHHH HEKOTOPHIX BOIPOCOB.
3arpyausercs B (QOpMyIMpOBaHMM  KBaIH(UIMPOBAHHBIX
BBIBOJZIOB M 00OOIIIEHNI

«3» ecinu TpeOOBaHMUS BBHIIIOTHEHBI YACTUIHO — MBITAETCS 0OOCHOBATH CBOIO

TOYKY 3pEHHs, OJHAKO ciabo apryMeHTHpYeT Hay4dHBIE
NONIOKEHHs, TPAKTHYECKH HE CIHOCOOEH  CaMOCTOSTENIBHO
chopMyIHpOBaTh BBIBOABI W OOOOIIEHUS, HE BUAUT CBS3b C
npodecCHOHATLHON e TEIbHOCTBIO

4. YyeOHO-MeTOAUYECKOEe U
(MoxyJis)

4.1. DneKTpOHHbIE YUeOHbIe U3AaHUS
Snepneie

1. "TamueikoB, O. JL.

MaTE€PUAJIBbHO-TCXHUIECCKOEC

o0ecreuenue AUCHMILIMHEI

TCXHOJIOTHH yqe6Hoe rmocooue Ui BY30B /

O. JI. TamnsikoB ; nog HayuHou pegakuueit C. E. lleknenna. — Mocksa : M3gaTenscTBO

Opaiit, 2022 ;

ExaTtepunOypr :

W3n-Bo VYpan. yH-ta. — 198 c. — (Bnicmee

obpazoBanue). — ISBN 978-5-534-02898-0 (M3marensctBo FOpaiit). — ISBN 978-5-

7996-1822-3 (M3n-Bo Ypan. yH-ta). — Teker

NIeKTpoHHBIN // OOpa3oBaresbHas

iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/492594.
2. bapcyko, O. A. OCHOBBI (PM3HKH aTOMHOTO S/pa. SlIepHbIe TEXHOJIOTHU : MOHOTpadus /
O. A. BapcykoB. — Mocksa : DUSMATIINT, 2011. — 560 c. — ISBN 978-5-9221-1306-
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9. — Tekcr : anekrponnsii // Jlanp : 3mekrpoHHO-OMONMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/2722. — Pexwum nocTyna: st aBTOPHU3. MOJIb30BATEICH.
4.2. DieKTpoHHBIE 00pa3oBaTe/ibHbIE PecypChl
1. Dnexrponnas 6uénuoreunas cucrema «5C FOPAMTy Biblio-online.ru (3BC «IOpaiity)
[DnexTponHsIit pecypc]. — 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 Oubnuotexa «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 MPoecCHOHAIbHBIE 0a3bl JAHHBIX M HH()OPMAINMOHHBbIE CIIPABOYHbIE
CHCTEMBI

OO6yuatomumMcst  obecriedeH J0CTyn (yAaJeHHBIH JIOCTYN) K HIDKE 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 obecredeHus «I apanTy [DIeKTpOoHHBIN 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: oneparuonHas cucrema Microsoft Windows,
nakeT oucHBIX npuiokeHuit Microsoft Office.
2. CBo0oaHO pacmpocTpaHseMoe MPOrpaMMHOE 0OecriedeHre: CBOOOTHBIC TTAaKEeThl O(PHUCHBIX
npunoxxenuid Apache Open Office, LibreOffice.
3. IlporpammHoe obecrieyeHHE OTEYECTBEHHOIO IPOM3BOJICTBA: CIPABOYHO-IIPABOBAs
cucteMa «["apanT» (DneKTpoHHBIN nepuoandeckuii cnipaBouyHuk «Cucrema TAPAHTY),
obpasoBarenbHas miargopma FOPAUT (Dnekrponnas 6ubianoreunas cucrema «IBC
IOPAUT» Biblio-online.ru (DBC «lOpaiit»)), 31IeKTPOHHO-OHOIHOTEYHAsT CHCTEMA
ZNANIUM, snexktponnast Oubnuoreynas cucrema «KOHCyIbTaHT CTYACHTay.
4.5. O0opynoBaHue U TEXHUYECKHE CPeICTBA 00yUeHHs

Jisa peanuzanuyd JUCHMILTAHBL (MOIYJS) HCIONB3YIOTCA YueOHBbIE ayIUTOpUU IS
MPOBEJICHUSI YUYEOHBIX 3aHATUH, KOTOpbIE OCHAIEHbl OOOpPYJOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydYeHUs, U MOMEIICHUs JUIsl CAaMOCTOSITENIbHOM paboThl 00yJaroMINXCs, KOTOpPhIE
OCHAII[EHbl KOMITBPIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHHUs K ceTu «MHTepHeT» u
oOecreyeHbl JIOCTYIIOM B JJIEKTPOHHYI HH(OpMaIMOHHO-00pa3oBatenbHyo cpeny PXTY
um. JI.V. MenneneeBa. JlomyckaeTcst 3aMeHa 000pyI0BaHUS €T0 BUPTYaJIbHBIMHU aHAJIOTaMU.

HaumeHoBaHue y4eOHBIX ayAUTOPHii 111 OcHaIIEHHOCTH YYeOHBIX ayAUTOPHii 1JIs1 MPOBeIeHHs
npoBeaeHus1 y4eOHbIX 3aHATHI 1 Y4eOHBIX 3aHATHI U MOMeIeHU /I CAMOCTOSITe TbHOM
MOMeIlleHUH UIS1 CaMOCTOSITeJIbHOM pa0oThl 000pyI0BAHHEM M TEXHHUYECKUMHM CpPeICTBAMHU
pa6oThI* o0yueHus
VYuyeOHble  ayauTOpMH  JUIA  TIPOBEJACHMS | YdueOHas ayAuTOpWs YKOMIUICKTOBaHA CHELMATH3WPOBAHHOMN
y4eOHBIX 3aHATHH MeOenplo, OTBEYAIOIIEH BCEM YCTAHOBJICHHBIM HOpMaM M

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

[Tomemenne 171t caMOCTOSITENBEHON paboThI [lomemenne  OCHAIIEHO  KOMIBIOTEPHOH  TEXHHUKOH  C
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 ayAWTOpWH yKa3aH B INpHKa3ze 00 ayAuTOpHOM (OHJE, pacrucaHUW yYeOHBIX 3aHATHH U

pacnucaHuy IPOMEXYTOYHOM aTTECTaLIH.
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