Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'IH) «3KCTpaKIII/Iﬂ B TEXHOJIOI'MHA PEAKHUX
METAJJIOB», BRJIIOYasi OCHOYHLIC MaTE€pPHaAJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
O0CBOEHHS 00pa30BaTeJIbHOI MPOrPaMMBbI

IIK-1.1; T1IK-3.1
I'pynna komneTeHumi KaTeropusi koMmnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
Oo6mrenpodeccroHaIbHbIE - -
[Ipodeccronanbubie - [IK-1. Cnocoben k Oe30macHOMY IIPOBENEHHUIO,

KOHTPOITIO, YCOBEPIICHCTBOBAHHIO U pa3paboTKe
TEXHOJOTHYECKUX  MPOIIECCOB  MPOHU3BOJICTBA
OCHOBHBIX (yHKIIMOHATBHBIX MaTepUaioB
SJIEPHOTO TOIUTMBHOTO IIMKJIA, B TOM YHCIE C
HCITOJIb30BAHUEM PaJHOAKTHBHBIX MATEPUAIIOB

- ITK-3. CriocoOeH OCyIIeCTBISATh TEXHOIOTHY CCKUI
MPOIECC 0OpaIeHHs], XPaHEHUsI, TPAHCIIOPTHPOBKU
1 nepepabOTKH SAEPHOrO TOIIIMBA M MHBIX SIEPHBIX
MaTE€pPHUaiOB B COOTBETCTBHH C PETJIAMEHTOM, C
COOMIOZICHHEM HOPM  OXpaHbl TPyAa, MPABHI
TEXHUKH 0e30macHOCTH, MIPOU3BOACTBEHHON
CaHUTAPHH, TTOXKAPHOM U SJEPHOM 0E30MaCHOCTH

1.2. KoMmneTeHIIHM W WHIMKATOPbI WX JAOCTHXKEHHS, (OpPMHUPYeMbIX THCHUILIAHOM
(MoayJsieM) B mpolecce 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon nnankaropa
Coaep:xaHue MHINKATOPA KOMIIETeHIIH
KOMIETEHIMH | KOMIETEeHIUH
[IK-1 IK-1.1 IToHumaer 1 MOXKET IPUMEHUTH Ha MTPAKTHUKE 3HAHUS TEOPETHUECKIX OCHOB

TEXHOJIOTMYECKUX MPOLIECCOB MPOU3BOACTBA OCHOBHBIX (DYHKIIMOHAIBHBIX
MaTepHaoB SIEPHOr0 TOIIUBHOTO LUKJIA, B TOM YHUCIIE C UCIIOJIB30BAaHUEM
PaJMOaKTUBHBIX MaTEpHAJIOB

[K-3 IK-3.1 Brameer Teopermdeckoil 0a30ff OCYIIECTBICHHS TEXHOJIOTHYECKOTO
npolecca sAepHOM SHEPreTUKH U MPOU3BOACTBA €€ OCHOBHBIX MaTEePUAaJIOB,
B TOM YHCIIE SIEPHOTO TOIUIMBA M MHBIX SIEPHBIX MAaTEpHAIOB, M MOXKET
HPUMEHHUTH ¢ B IPO(ecCHOHAIBHON AeATeNbHOCTH

1.3. Pe3yabTaThl 00y4eHHs 10 AUCHUIIHHE (MOTYJIIO)
Heab u3ydyeHusi AMCHUILUIMHBI (MOIYJIsI) — YriyOJICHHOE W3Yy4CHHE OCHOB AKCTPAKIIMOHHOTO
croco0a H3BJICYCHUSI 3JIEMEHTOB W3 BOJHOIO pacTBOpa B OPraHUYECKUH, COJEpIKaIIUi
JKCTPAreHT, C IeIbI0 KOHIICHTPUPOBAHUS IEJIEBOTO KOMITIOHEHTA I PA3JICICHUs] OJIU3KHUX 10
CBOMCTBAM DJIEMEHTOB, HIUPOKO INPUMEHSEMBIX B COBPEMEHHOW T'HAPOMETAIUTYPIHU PEIKUX
METAJUIOB ¥ B TEXHOJIOTHH PAIMOXUMHUYECKON NIEpepaObOTKU OTPaOOTABIIIETO SACPHOTO TOILINBA.
B pe3ynbrate u3y4eHus: AUCIHUILTAHBI (MOIYJIs1) OO0YYaIONIHIACS JOKEH
3HATH:
® OCHOBHBIC IIOJIOKEHHSI TEPMOJWHAMHUKH JKCTPAKIUM W IaPaMETpPbl, OIMKCHIBAIOLINEC
AKCTPAKIIMOHHOE PABHOBECHC;
® OCHOBHBIC TMOJIOKEHUS KHHETUKH OHKCTPAKIMH METAIUIOB W IMYyTH HWHTCHCH(PHUKAIIUU
CKOPOCTH SKCTPAKIIMOHHOTO MaCCOTEPEHOCa;
® COCTaB MU CTPOCHHME DKCTPAreHTOB KHCIOTHOTO, HEUTPAbHOTO W OCHOBHOTO THIIA,
MEXaHHU3MbI U3BJICUCHHUS METAJNIOB B OPraHUYECKYI0 a3y, BIUSHUE COCTaBa M CTPOCHUS
Ha DKCTPAKIIMOHHYIO CIIOCOOHOCTh U BO3MOKHOCTh PEIKCTPAKIINH;
® COCTaB CMecel SKCTPAreHTOB JJIs MOIy4eHHUs CHHEpreTHOro Y dekTa;
® BO3MOJKHOCTHU CYIMPAMOJIEKYISPHBIX SKCTPAreHTOB IS U3BJICUEHUS U Pa3/ICTICHUS PEAKUX
METaJJIOB;
® OCHOBHBIE TPEOOBAHHUS K IKCTPAreHTaM U pa30aBUTENSIM B TEXHOJIOTUH PEIKUX METAIIOB;
® BapUAHTHI BBHITIOJHEHUS SKCTPAKIIMOHHOTO MPOIIecca;
yMeThb:




e 1000paTh MOAXOISIIMNA AKCTPAreHT JUIS M3BJICUEHUS M KOHIICHTPUPOBAHUS IIEJICBOTO
penkoro meramia (WIM pa3/ielieHusi CMECH PEAKHX METalIOB) M3 BOJHOTO pPacTBOpa
KOHKPETHOTO COCTaBa;

® TIPOBOJUTH CPAaBHEHHE HM3BECTHBIX M BHOBb CHHTE3MPOBAHHBIX SKCTPATCHTOB M JaBaThb
KOMIIETEHTHYIO OLIEHKY UX IPEUMYIIECTBaM U HEJIOCTaTKaM;

® YCTAaHOBHTh MEXaHM3M SKCTPAKIHUU PEAKOTO MeTajula MPHU HUCIOJIb30BaHUHM paHee He
M3YYEHHBIX SKCTPAKIIMOHHBIX CUCTEM M MIPEUIOKUTH YCIOBHS PEIKCTPAKIINN;

® HAXOJUTh ONTHMAJIbHBIC BAPUAHTHI U YCIOBUS NMPOBEICHUS SKCTPAKIIMOHHBIX IIPOIIECCOB
C LIETbI0 UCKITIOYEHUS TIOSBIICHHUS MK (Pa3HbIX 00pa30BaHMIA;

BJIA/I€Th:
® METOJAaMHM pacueTa TePMOJINHAMUYCCKIX U KHHETUICCKUX TTapaMeTPOB SKCTPAKITHOHHOTO
mporiecca;
® METOJAaMH YCTaHOBJICHHS COCTaBa CHHEPICTHBIX KOMIUIEKCOB TIPH IKCTPAKIIMH CMECHIO
IKCTPAreHTOB;

® HaBBIKAMM INPAKTUYECKOTO NPUMEHEHHs 3HAaHUM OO0 MW3BJICUEHUH PEIKUX METaJlJIOB
JKCTPAKIIMOHHBIMHA METOJaMHU.
2. O0beM, CTPYKTYpPA U coeprKaHue AUCIUTLIHHBI (MOIYJIs)
2.1. O6beM THCHUTLIUHBI (MOTYJIs1)

Buowt yueonoii pabomor Dopmul 00yueHun

Ounasn

OO01ast TPYI0eMKOCTD: 3a4CTHBIC CAUHHUIIBI/IaChI 3/108
KonTakTHasi padora: 72
3aHaTH JIEKIMOHHOI'O THIIA 36
3aHsATHSI CEMUHAPCKOr0 THIIA 36
KoncyabTanuu 0
IIpome:KyTOUYHAsI aTTECTALHUS: 3a4ET C OLCHKOM 0
CamocrositesibHasi padota (CP) 36

2.2. Tembl (pa3aebl) IMCUUILTHHBI (MOAYJIS) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIHYeCTBA
yacoB 1o (popMam 06pa3oBaTeJbHOM AeSITEJIbHOCTH
Ounasa ¢popma odyuenusn

Buapl yue6Hoii padoTsl (B yacax)
KonTakTtHas padora

Ne | HaumenoBanue TeM
3anaTus

n/n | (pazaenos) 3aHATHSA CEMUHAPCKOr0 THNA CP
JIEKIIHOHHOT0 THNA

J Huble 113 C JIP Hubie

1. TepMmonuHamuka
9KCTPaKIUH

2. KuHernka 3KCTpakiuuu
3. DKCTpareHTsl
pa3IMYHON IPUPOIBI
4, OKCTpakuusi CMECSIMHU
9KCTPAreHToB.
CympamoneKyIsipHble
9KCTpPareHThI

5. TpeboBanus K
9KCTpareHTaM.
OKCTpaKus u3
MHOTOKOMITOHEHTHBIX
pacTBopoB

6. PaznuyHbie BapHaHTHI
BBITIOJTHEHHS
9KCTPAKINOHHOTO
W3BIICYCHUSI
Ilpumeuanusn:

JI — nekuym, 113 — npakriyeckue 3ansatus, C — cemuHapsl, JIP — nabopatoprbie padotel, CP — camocrosiTenbHas
pabora.




2.3. Conep:xkanue TUCHUILTHHBI (MOAYJIsI), CTPYKTYPHUPOBAaHHOE MO TeMaM (pa3jeiam)
BUJaM padoT
ConepxxaHue JeKIIHOHHOTO Kypca

Ne
n/n
1. | TepmonuHaMUKa SKCTPAKIUH KunkoctHas skcrpakums. OTIMYNE M3BJICUCHUS HEOPTaHUYECKHX
COeIMHEHUH B  OpraHMYecKylo (a3y OT  OpraHMYeCKHX.
Tepmomunamuka skcTpakuuu. IlpaBmno ¢da3. VYcraHoBneHue
paBHOBECHsT TIpM BBIPABHUBAHWM XUMHYECKUX IIOTEHIIMAJIOB.
OTnnure  9KCTPAKIUMU  DIIEKTPOJIUTOB OT  DKCTpakIuu
HEINIEKTPOJIUTOB. Pa3muuHble BUIBI HM30TEPMBI  SKCTPAKIHU.
I'paduyeckoe ¥ MaTeMaTHYeCKOe HM300paKEHHUE HM30TEPMBL.
OObsicHeHne S-00pa3HOCTH HAYaJIbHOTO Y4acTKa W30TEPMBI IMpH
rpadUIecKoM H300paKCHHH.

Koadduimentsr  pacrnpeneneHuss W pa3eiCHUs  DJICMCHTOB.
CrerneHp U3BJIeUYEHHs. 3aKOH ACHCTBYIOIIMX Macc MPU SKCTPaKIUU
C XUMHUYECKOM peakiuell B3auMOJEUCTBUS C DKCTPAreHTOM.
KoHCTaHTBI paBHOBecHs: TepMOAWHAMHUYECKas, S(PQPEKTUBHAS U
KOHIEHTPAIIHOHHASL.

BeicanuBaHue 1@pM  OKCTpAaKLUMM M €ro INpuuuHbl. Meron
pa30aBiicHHs KaK CIIoco0 OIMpee/iCHHs XMMHU3Ma SKCTPAKIIMOHHOTO
npotiecca. Onpenenenre BeanduHbl pH Moay KCTpaKIuH.

2. | KuHeruka sKCTpakiyu Kuneruka skcrpakuuu. JIByxmieHounas teopusi Hepacra-Jlstonca-
Yutmena. [ koddduimeHT Maccomepenayd. AITUTHBHOCTH
(a3oBbIx COIPOTUBIICHUM. VYcnous IIPaBOMEPHOCTH
JIBYXIUIECHOYHOU TEOPUH. Bnusinue pa3mMepa Kariesb
9KCTPAaKIIMOHHON HMyJbCHM Ha Macconepenauy. OmnpeneneHne
KO3 duIMeHTa Maccorepeaud  AKCIEPUMEHTAIBLHBIM  ITYTEM.
IIpouecchl, mpoucxoAsAIIie Ha TpaHuLie paszaena das.

CocTosiHIEe HEOpraHWYeCKHX BELIECTB Ha TpaHHle paszena ¢as.
CrpyKTypHO-MeXaHHYECKHUil Oapbep Ha rpaHuie paszaena a3 u ero
BIIMSIHUE HA XOJ KHUHETUYECKOHM KpUBOH. Poib IMOBEPXHOCTHO-
aktuBHBIX BemiecTB (ITAB) B sxcTpakmuoHHBIX mporieccax. Pacuer
rapaMeTpa ynakoBKH. MUIENIsipHast 9KCTPaKIIHSL.

3. | DxcrpareHThl pa3nuyHOi npupoasl | Kinaccudukanus SKCTpareHToB. DKCTpareHThl KHCIOTHOTO THIIA.
KapOoHnoBsie,  ¢ochopopranndeckue u  (HochOHUTPHUIbHBIC
KUCIOTBl. VIX CTPYyKTypsl M MOHOOOMEHHBIE Ipynmbl. MexaHu3m
9KCTPAKIMK KHCIBIMM OSKCTpareHTaMH. BimsHHe cocTaBa Ha
SKCTPAaKLIMOHHYIO CIOCOOHOCTh. 3aKOH JIEHCTBYIOIIMX Macc
MPUMEHHUTENIBHO K 3KCTpareHTaM KHCJIOTHOTO TUMa. Bo3MOXHOCTb
JUMEpH3alMi KHCIBIX OKCTpareHToB. TerpaigHelil 3¢ ¢exr mnpu
skTpakiuu P33. Peskcrpakims MeTasioB U3 OpraHUYecKoi (asbl.
Xematupyromue peareHTHl. - IUKeTOHBL.  Kero-eHonbHAs
neperpynnupoBka.  Oxcuokcumbl.  [Ipu4mHBI  MOBBIMICHHOM
YCTOMYMBOCTH XEJIATHBIX COSAMHEHUU.

HaumeHoBaHnue TeM (pa3aesioB) Coaep:xaHue JJeKIIMOHHOTO Kypca

HeilitpansHeie SKCTPareHThl. Nx CTPYKTYpBI u
(hyHKIIMOHATTHHEBIE TPYIIIIBL Kap6onmnsHpie u
thocthopribHBIE SKCTPareHTHL. Cynb(hOKCHIBL. N-okucnu.

Heiirpaneasie  pocopopranmaeckue coemuaenus  (HDPOC).
OKCTpaKIus HEOPTraHWIECKUX KHUCIOT W MeTayuioB. CoJbBaTHBIN
MeXaHM3M OKCcTpakiuu. CoIlbBaTHOE YHCIO. Y CTaHOBIICHHE
BEIWYUHBI COJIBBAaTHOro umcia. Bamsgame cocraBa HDPOC mnHa
9KCTPAKIMOHHYIO CITOCOOHOCTh. DM HEKT aHOMATBFHOTO APUIIEHOTO
yIpo4YHeHus. 3aKoH IeHCTBYOmUX Macc mpuMeHuTenbHo kK HOOC.
Peskcrpakius meramtoB u3 HOOC.

OKCTpareHTsI-OCHOBaHUS. [lepBUYHBIC, BTOPHUYHBIE W TPETHUYHBIC
aMUHBI. MeXaHNU3M SKCTPAKIIUH KUCIOT M METAJUIOB. ACCOIHAIIUSL
COJICH aMHHOB B OpTaHUIECKOU (paze. Y CIIOBUS OSBICHUS «TPEThEH
(daze». UerBepTHUHBIE aMMOHHEBHIE OCHOBAHHS W WX COIH.
MexaHu3M SKCTPAKIMA METAIIOB. Peaknuu TpUCOSAWHEHUS U
3amerieHns. OCOOGHHOCTH COCTOSIHHS OPTaHHYECKHX COJed




MCTAJIJIOB  IIpU  OKCTPAKIMKU  YCTBCPTUYHBIMU aAMMOHHCBLIMH
COJIsIMU. PeSKCTpaKIII/ISI.

SKCTpaKIII/Iﬂ CMECAMU
OKCTPArcHTOB.
CpraMOJIeKyJIHpHBIe OKCTPArcHThI

OKCTpaKIMs CMECSIMH JSKCTParcHTOB. BWHApHBIE 3KCTPArcHTEHI.
Peakiun ux momydeHus. MeXaHU3M 3KCTPAKIIMH U PEIKCTPAKITUH
OMHAPHBIMH 3KCTpareHTaMHu. BO3MOXXHOCTE U3BIICUCHUS U3 KHUCIIBIX,
COJICBBIX W INEJIOYHBIX PACTBOPOB. Peakiuu SKCTpakiuu U
pedKCTpakiu MeTaioB. CHHEPreTHBI W aHTarOHUCTUYECKUN
3(h(deKT NpH IKCTPAKIUU METALIOB CMECSIMH 3KCTPAarcHTOB.
IIpryuHEI CHHEPTETHOTO W aHTaroHUCTHYeckoro 3¢ dexra. Cmecu
JKCTPAreHTOB, MAIOIIUE MAaKCHUMAJBHBIA CHHEPTCTHBIA 3(QEKT.
CuneprerHsiid 3¢ dekt mpu nodaBke HEHTPATBLHBIX SKCTPATCHTOB K
CONSIM  YCTBEPTHYHBIX aMMOHHMEBBIX  OCHOBaHUH. MeTombl
oTpeeNIeHUs cocTaBa CHUHEPTETHBIX COEIMHEHUI.
budynkumonansHele sKcTparenTsl. KapdamonnpochuHOKCHIBL.
CymnpamonekyisipHble 3KCcTpareHThl. KpayH-3(Upbl U KPUNTAH/IbIL.
MexaHHU3M H3BJICUYCHUS METAJUIOB B KpayH-3QupHI. Peakims «rocts
— XO03suH». BnusHWE BeNMYMHBI TOJOCTH KpayH-3¢upa Ha
CCNICKTUBHOCTh.  [IpuMepbl  KpayH-3QUPOB  Jii  M3BJICUCHUS
oTpesieNIeHHBIX METaJIoB. Pa3jeneHue U30TOMOB C MPUMEHEHHEM
KpayH-3(upoB. J[OCTOMHCTBA W HEMOCTAaTKU KpayH-3¢GHUpoB. Poib
KpayH-3QupoB B oSKcTpakiuu aHuoHOB. [loganapl. CpaBHeHue
MOZIAHI0B U KpayH-3¢hupoB. KamukcapeHsl.

TpeboBanust K  DKCTpareHTaM.
DKCTpaKIus u3
MHOTOKOMITOHEHTHBIX PacTBOPOB

Tpe6OBaHH$[, NpEABSABISIEMBIE K OKCTPAaréHTy B TEXHOJIOTUU!
9KCTPAaKIMOHHAsT  CIIOCOOHOCTh,  CENEKTHBHOCTb,  (hU3UUECKUE
CBOMCTBa (IUIOTHOCTh), CTOMMOCTb, MHHHMAaJIbHAs TOKCUYHOCTD,
OTCIOJIa — BEJTMYMHA PACTBOPHUMOCTH B BOJHOH (pasze, XUMHUUECKas U
TUIPOIUTUYECKAs YCTOMUNUBOCTh. [IpuMephl 3KCTpareHToB, LIMPOKO
MPUMEHSIEMBIX B TEXHOJIOTHU.

PazbaButenu okcrpareHtoB. TpeboBaHHMs K HMX CBOWCTBaM.
KommonaHo-XxUMHUECKHE aCHeKThl 3KCTPAKIMOHHBIX IIPOLECCOB.
Bo3moxxHOCTB nosiBIIeHHsT «TpeTheit (asby. OTiuune

«Tperbedl (azpl OT MOSBJIAIONIMXCSA HA rpaHune pasnena ¢a3
Mex(pazHbIX 00pa3oBanuii. Mogu(pHUKaTOpBL.

OKCcTpakiysi M3 MHOTOKOMIIOHEHTHBIX pPacTBOpOB. BiusiHue
npupozibl  (GOHOBOM MHHEpPANBHOM KUCIOTHl HAa CEJIIEKTHBHOCTD
9KCTPareHToB. BiusHue KoHLEHTpauuu (GOHOBOH KHCIOTHI Ha
U3BJICUCHNE METaJJIOB. OKCTpakuus u3 pacTBOpOB,
MHOTOKOMIIOHEHTHBIX ~1I0 METa/uly. YCJIOBHA W  IPUYUHBI
YBEIUYEHUsI SKCTParupyeMOCTH OIHOTO U3 KOMIIOHEHTOB WIIH €€
TIO/IABJICHUSI B Pe3y/IbTaTe HAIMYKS APYTOro MeTaa.

Paznuannie BapHUaHTbI BBITIOJTHEHUS
OKCTPAKIUOHHOI'O U3BJICUCHUA

OKCTpakiusi MeTaJUIOB B YCIOBUAX ODIMYUS OT Hauboiee
pacrpocTpaHeHHO# TByX(a3HOW CHCTEMbI «BOAHBIN PacTBOpP CoJei
MeTalla — OpPTaHWYecKHil pacTBop »KcTpareHTa»y. TBOKCH u
AMIIPETHATBI.  ODKCTPakIysi B  MHOXXECTBEHHbIE  SMYJIbCHH.
Ileptpakrop. KoHuenTpupoBanue 1ENEBOrO 3JIEMEHTa B
pe3ynbTaTe TPAHCIIOPTHOMW PEakIMH IIPU MEPEHOCE Yepe3 TBEPAYIO
MeMOpaHy, COAEp)KAIlyl0 PacTBOPEHHBIH OKCTpareHT, B a3y,
COZIEPIKAIYI0 PEIKCTPArupyrommii peareHT. CBEpXKpUTHIECKAsS
(hrorTHAS SKCTPAKIHSL.

Coneprkanue 3aHATHI CEMUHAPCKOT0 THIIA

HaumeHoBaHnue TeM (pa3iesioB)

Tun Conep:xaHue 3aHATHI CEMUHAPCKOr0 THIA

TepMomuHaMHKa SKCTPAKITUH

13 | DkcrpaknroHHOE paBHOBecHE. TepMmomuHaMuka.
[ocTpoeHre H30TEPM OSKCTPAKIHMU PA3IMYHBIX PEIKHX
METAJUIOB KUCJIBIMH, HEHTpalbHBIMHA JIHOO OCHOBHBIMHU
9KCTpareHTaMM Ha OCHOBE CIPaBOYHBIX JAHHBIX, pacyder
KOHIIEHTPAIIIOHHBIX KOHCTAHT PABHOBECHS B IIMPOKOM
MHTEpBAJIC YCIOBUI SKCIIEPUMEHTA.

Kunernka OKCTPpAaKINHU

I3 | Kunernka skcrpakuuu. OmpeneneHue KOpaPQPHUIHESHTOB
Maccornepeayn 10 OpPTaHMYecKO W BOmHON (aze u3
3aJJaHHBIX JKCIIEPUMEHTATBHBIX KHHETUYECKUX KPUBBIX.
YcTaHoBIIEHHE pa3MepHOCTH KoddduimenTa.




3. BKCTpaFeHTBI pa3m/1qH0171 IpUPOJbI 113 YcTaHOBIIEHHE MEXaHH3Ma OKCTpAaKIKU PEAKOro Mcerajljia
OKCTPAarcHToOM KHUCJIOTHOI'O THIIA u HeﬁTpaJ'IBHBIM
OKCTPAarcHToOM J'IOFapI/I(I)MI/I"IeCKI/IM MCTOOOM M3 3aJaHHBIX
OKCIICPUMCHTAJIbHBIX NTaHHbIX. Onpez[eneHI/Ie COJIBBATHOI'O
qucia. OHpeHeJ'IeHI/Ie CTCIICHU U3BJICUCHUSA IPU U3MCHCHUN

YCIIOBUH.
4. | DKcrpakys cMecsiMu SKketpareHToB. | I13 | YcraHoBneHne MexaHW3Ma SKCTpaKIMU PEAKOro MeTauia
CynpamoneKkynsapHbIe 3KCTPAreHThI SKCTPAareHTOM  OCHOBHOTO THUMA  JIOTapu(MUUICCKUM

MCETOAOM U3 3aJaHHBIX OKCICPUMCHTAJIBHBIX JTaHHBIX.
YcraHoBIIeHHE cOCTaBa CHHEPICTHOI0 KOMILJICKCA

5. | TpeboBanus  k  aKcrpareHTaMm. | II3 | DkcTpakumsi penkoro Merajula M3 MHOTOKOMITOHEHTHBIX
OKCTpakuusa u3 pactBopoB. O030p KOHKPETHBIX pE3YJIBTATOB BIIHSHUS
MHOTOKOMIIOHEHTHBIX pacTBOPOB KUCIIOTHOCTH ~ HAa  OKCTPAaKUUIO  METAJUIOB  IIpHU

UCITIOJIB30BAaHMM  JKCTPAreHTOB  PA3JIMYHBIX  KJIACCOB.
Pa3bop ciydaeB mozmaBieHHsT DKCTPAKUUM U yCHIICHUS
SKCTPaKLMHU OZHOT0 MeTajlja JPYrHM.

6. | Paznuunbie Bapuanthl BbimonHeHust | I13 | KomnmowpHo-XMMHYecKWit  aceKT — AKCTPaKIMOHHOTO
SKCTPAKLMOHHOTO U3BJICUCHHUS n3BiedeHns. CocrosHMe TpaHuIbl pasfena (a3 mox
BiausiHeM [TAB. Bo3MoxHOCTh HM30€KaThb NPHIOKEHUS
MEXaHWYeCKOW SHEpPruM sl  IepeMelinBaHus — ¢as.
OxkctpareHThl-1TAB. JunonbHbie MOMEHTBI
AKCTPArupyeMbIX COCAMHEHUI.

OKcIeprMeHTaIbHbIE JJOKA3aTeNbCTBA KOHIIEHTPHUPOBAHUS
HEOpraHM4Yeckux monuMepoB Ha [P ¢ obOpa3oBaHuem
TUICHOK (T10 JINTEPATYPHBIM JIAHHBIM).

Coaepxxanue cCaMOCTOATEIbHOM padoThl

Ne .
i HaumeHoBaHme TeM (pa3iesioB) Conep:xaHue caMOCTOSITEJIbHON PadoThI
1. | TepmonuHaMHKa SKCTPAKIUU IloBTOpeHune nekumoHHOro marepuana. IloaroroBka k 3aHATHAM
CEMUHAPCKOro THIa
2. | Kuneruka sKcTpakuuu [ToBTOpeHue JeKIMOHHOrO Martepuana. IloAroroBka K 3aHATUSIM

CEeMHMHAPCKOr0 THIa
3. | Dxcrparentsl pa3nuuHoi npupozbl | [loBropenue nexipoHHoro marepuana. [ToAroroBka Kk 3aHATHAM
CEeMHMHAPCKOr0 THIa
4. | Dxcrpaxuus cmecsmu | [loBTopeHme nekmuoHHOTO Mmatepuaina. [loAroroBka K 3aHATHAM
SKCTPareHTOB. CEeMHHAPCKOT'0 THIIA
CymnpamoneKynsapHbIe SKCTPAreHTh
5. | TpeboBanus K  okcrpareHTaM. | IloBropeHne neknuoHHOro marepuana. IIoAroroBka K 3aHATUAM
OKcTpaKuus U3 | CEMHUHAPCKOrO THIIA
MHOTOKOMIIOHEHTHBIX pacTBOPOB
6. | Paznuunbie BapuanThl BhinonHeHus | [loBropeHue nexipoHHOro Marepuana. [ToAroroBka Kk 3aHATHAM
SKCTPAKIIMOHHOT'O U3BJICUCHHUS CEeMHMHAPCKOr0 THIIA
3. OueHo4yHble MaTepuajbl /Jisl TPOBeIEHUS] TEKYUIero KOHTPOJS YCIeBAeMOCTH M
NPOMEKYTOYHOM aTTeCTAlMM 00YYAIOMIMXCH M0 JUCHUILIMHE (MOAYJII0)
[lo mucuunnuae (MOIYNI0) MPETyCMOTPEHBI CIEAYIOIIUE BHUIBI KOHTPOJS KadecTBa

OCBOCHUA:

® TeKYH_[Hﬁ KOHTPOJIb YCIICBACMOCTH,

® MMPOMCIKYTOYHAA aTTCCTAallUA 06yqa}oumxc;1 110 IUCHHHUITIINHEC (MOI[YJ'IIO).
3.1. OueHoyHble MaTepHaJbl VIS NPOBEAEHUs TeKYlleil aTrecTauMd MO JMCHUIIMHE

(MoayJ10)
Ne | KonrTposupyemblie TeMbl (pa3jelibl) HanMeHoBaHMe OLIEHOYHOIO CpeICTBa
n/n
1. | TepmonuHAMUKA SKCTPAKIUU KontponsHas pabora
2. | Kunernka 3KCTpakiuu KontponsHas pabora
3. | OKcTpareHTsl pa3TuaHON NPUPOIBI Konrponshas pabora
4. | Dxcrpakuus cmecsiMHu 3KcTpareHToB. Cympamonekynsipusie | KontponsHas pabora
9KCTPAreHThI
5. | TpeboBanus K JKCTpareHTaMm. OKceTpakiys n3 | KonrponpHas pabora
MHOTOKOMITOHEHTHBIX PacTBOPOB




6.

Paznuunnie BapuaHTbl  BBIINIOJIHCHHUA  OKCTPAKIIMOHHOI'O KOHTp OJIbHas pa60Ta
HU3BJICYCHUA

3.1.1 TunoBbie KOHTPOJIbHbIE 32JaHUS WUJIH UHbIe MAaTePHAJIbI, HEOOXOAMMbIe I OLEeHKH
3HAHMH, YMeHHUIi, HABBIKOB M (MJ1M) ONBITA JAeSITeILHOCTH B Npolecce TeKyIero KOHTPOJIst
ycreBaemMocTH

KonTpouabHbliii padora

KonTpouabnas pa6ora Ne 1

1.
2.

N AW

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.

Onpenenenre npouecca >KUIKOCTHON IKCTPAKIIMSL.

OTnuure W3BJICUEHUST HEOPraHMYECKUX COCIMHEHUM B OpraHuyeckyro (azy oT
OpraHUYEeCKHUX.

Tepmoaunamuka s3xctpakuuu. [lpaBuno das.

VYcranoBieHrne paBHOBECHS MPU BEIPABHUBAHUHM XUMUYECKUX TTOTEHITHAIOB.

OTnyumne 3KCTPaKLUUHU AJIEKTPOJIUTOB OT IKCTPAKIIUU HEIEKTPOJIUTOB.

N3oTepMbl SKCTpaKIIUK U UX BUIBI.

I'padmueckoe u MaTemaTHueckoe N300pakeHUE U30TEPM IKCTPAKIIUH.

OObscHeHne S-00pa3HOCTH HAYaJBbHOTO YydacTKa H30TEPMbI IMpU TIpapUuecKoM
M300paKeHUH.

Koaddumments! pacnpenenenus u pa3aeaeHus dJIeMEHTOB.

3aKOH JACHCTBYIOIIMX MAacC MPHU SKCTPAKIMHN C XUMUYECKOW peakier B3auMOICHCTBHS €
9KCTPAreHTOM.

KonctanTsl paBHOBeCHS: TepMOAMHAMUYECKast, 3 (HEKTHBHAS U KOHIICHTPAITMOHHAS.
BricanuBanue mpu SKCTpaKIMKU U €T0 TPUYHHEI.

Merton pa3baBieHust Kak croco0 ornpeieraeHusi XMMHU3Ma 3KCTPAaKLIIMOHHOTO Mpoliecca.
Onpenenenue BeauuuHbl pH oy kcTpakuum.

Kunerunka skctpakuuu. JIByxmienounas teopust Hepucra-JIbtouca—Yurmena.

B ko3 durmeHT Mmacconepeaayu.

AJTITUBHOCTD (Da30BBIX COMTPOTHUBIICHU.

VYcnoBust IpaBOMEPHOCTH IBYXIIJIEHOYHOW TEOPHH.

Brnusinue pa3mepa karesb 3KCTpaKIIMOHHON AMYJIbCHH Ha Maccorepeaayy.

Omnpenenenue korpdunueHTa Macconepeaadn IKCIEPUMEHTaIbHbBIM ITyTEM.

[Ipoueccel, mpoucxoasiine Ha rpaHuie paszena ¢as.

CocTosiHME HEOpraHMYECKUX BEIIECTB Ha TpaHuIle pa3zaena ¢as.
CrpykTypHO-MeXxaHU4Yeckuil Oapbep Ha rpaHule pasfena a3 U ero BIUSHHE Ha X0
KUHETUYECKON KPUBOM.

Ponp noBepxHocTHO-akTUBHBIX BeniecTB (IIAB) B 3KkcTpakIIMOHHBIX MpPOIIECCaXx.

Pacuer mapamerpa ynakoBKH.

Munennsipaasi SKCTpaKIus.

KontpoabHnas padora Ne 2

1.
2.

Knaccugukamus s3KkcTpareHToB.

DKcTpareHThl  KHCIOTHOro  tuma.  KapOonoBble,  ¢ochopopranndyeckue  u
(hochoHUTPUITBHBIC KHCIIOTHI.

CTpyKTypbl 1 HOHOOOMEHHBIE TPYIIIIBI SKCTPAr€HTOB KUCIOTHOTO THUIIA.

MexaHu3M SKCTPaKIUU KUCIBIMH dKCTpareHTaMu. BiusiHue coctaBa Ha SKCTPAKIIHOHHYIO
CIOCOOHOCTh

3aKoH JIEHCTBYIONINX MAacC MPUMEHUTEIBHO K IKCTpareHTaM KUCJIOTHOTO TUTIA.
Bo3MOXHOCTh AMMepU3aluy KUCIBIX SKCTPAreHTOB.

Terpanuslit a3pdexT npu SKTpakiuu P35 KUCIOTHBIMU IKCTpareHTaMH.

PeskcTpakius MeTamioB U3 OpraHuvdeckoi (hasbl.

Xenatupyroiue peareHTbl. 3- JUKETOHBI.

. Keto-eHonpHas neperpynnupoBka.

. Xenatupytouue peareHTbl. OKCHOKCHMBI.

. HeiitpaneHbie skcTpareHTsl. X cTpyKTYphl ¥ (PyHKIIMOHATbHBIE TPYIIIHL.
. KapGonumnbHsle 1 pocopusbHbIe SKCTPAreHTHI.



14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.

35.
36.
37.
38.
39.
40.

41.
42.
43.
44,

Heiirpanbnsie sxctparentsl. Cynbdokcuabl. N-oKHCH.

Heiirpanbusie pochopoprannyeckue coequnenust (HOOC).

DKCTpaKLKs HEOPraHUYECKUX KUCIOT U METAJUIOB HEUTPAIbHBIMH SKCTPAareHTaMHu.
CouibBaTHBIN MEXaHU3M SKCTPAKIINU.

ConbBaTHOE YKCIIO. Y CTAHOBJIEHUE BEITMUYMHBI COJIbBATHOIO YHCIIA.
I'mapaTHO-CONBBATHBIA MEXAaHU3M IKCTPAKIUU.

Brusaue cocraba HOOC Ha 3KCTPaKIMOHHYIO CHOCOOHOCTh. D((deKT aHOMaIbHOTO
apWIBHOTO YIIPOUHEHHS.

3aKoH JIeHCTBYOLIMX Macc npuMeHuTeabHo k HOOC.

Peskcrpaxius metanos us HOOC.

DKcTpareHThl-ocHOBaHMs. [lepBUYHBIC, BTOPUYHBIC U TPETUYHBIC AaMIHBI.

MexaHu3M 3KCTpaKLUK KUCIOT U METAJJIOB.

Accornuanus cojieii aMHHOB B OpraHu4yeckoi ¢aze. Y CIOBUS MOSIBICHUS «TPEThel (a3by».
UeTBepTHIHBIE aMMOHHEBBIC OCHOBAHUS U UX COJIH.

MexaHHu3M 3KCTPAKIMKA METAJUIOB. Peakiinu mprucoetmHeHNs U 3aMeTeHUsL.
OcoOeHHOCTH  COCTOSIHUSI ~OpraHMYECKUX COJIed  METalloB MpU  AKCTPaKIUU
YETBEPTUIHBIMA AMMOHHUEBBIMH COJISIMHU.

PeskcTpakiys MeTaioB U3 COJIEH YeTBEPTHYHBIX aMMOHHUEBBIX OCHOBAHHIA.

DKCTpaKIUsl CMECSIMH SKCTPAreHTOB. bUHapHBIE SKCTpareHTHI.

MexaHn3M 3KCTPaKIUU U PEIKCTPAKITNN OWHAPHBIMHU KCTPATCHTAMH.

DKCTpakiis HEOPraHWYEeCKHX COCIUHEHWH OWHAPHBIMH JKCTPAreHTaMH W3 KHUCIBIX,
COJIEBBIX U IIIEJIOYHBIX PACTBOPOB.

Peakium 5KCTpakIuy U pedKCTPAKIIMA METAIUIOB.

CuHEpreTHbIi W aHTArOHUCTHUYECCKUU S(PPEKT NpH SKCTPAKIMH METAIOB CMECSMU
9KCTPareHTOB.

[IpuymHBI CHHEPTETHOTO ¥ AaHTArOHUCTUYECKOTO A deKTa.

Mertoibl onipeesieHus COCTaBa CHHEPTETHBIX COCIUHEHU.

budyaknmonansHbie 3kcTpareHThl. KapbamonnhochuHOKCH B

CynpamounekynsipHble 3kcTparenTsl. KpayH-adupsl 1 kpuntasabl.

MexaHu3M U3BJICUEHHUSI METAIJIOB B KpayH-3(Upbl. Peakius «rocTb — X0351H».

Brnusinue BenMYHMHBI IOJIOCTH KpayH-3(Hpa Ha CeeKTUBHOCTh. [Ipumepsl kpayH-3QupoB
JUIS U3BJICUEHUS OIPE/ICTICHHBIX METaIOB.

Pa3nenenuie U30TOMOB ¢ IPUMEHEHUEM KpayH-3(PHUPOB.

Tlomanner.

CpaBHeHHE MOJAHIOB U KpayH-3(pUpOB.

Kanukcapensi.

KonrpoabHnas padora Ne 3

1.

2.

ook~

8.
9.

10.

TpeGoBanusi, mNpenbABISIEMbIE K OKCTPAreHTy B TEXHOJIOTHH: AKCTPAKIMOHHAS
CIOCOOHOCT.

TpeboBanusi, IpeabABISEMbIE K SKCTPAreHTY B TEXHOJIOTHUU: CEIICKTUBHOCTD, (PH3HUECKHEC
CBOMCTBA (IJIOTHOCTB).

TpeGoBaHusi, MpeAbABIIEMbIE K SKCTPAreHTy B TEXHOJIOTHMH: CTOMMOCTh, MUHUMAJIbHAs
TOKCUYHOCTb.

[IpuMepbI SKCTPareHToB, MUPOKO TPUMEHSIEMbIX B TEXHOJIOTHH.

PazbaBurenu sxctparenToB. TpeboBaHUs K UX CBOWCTBaM.

KomnouaHo-xuMu4yeckue  acmeKkThl  AKCTPAKIMOHHBIX — MIPOIECCOB.  B03MOXHOCTH
TIOSIBJICHUSI «TPeThel (az3bi».

Otnuumne «TpeTheil ¢a3bl OT TOSABISIONIMXCA Ha TpaHHUIle pazaena ¢a3z MexdasHbIX
o0Opa3oBaHUIA.

Moaudukatopsl U UX pojb B MPEAOTBPAIIEHUN 00pa30BaHUs «TPEThel ha3biy.
DKCTpakivs U3 MHOTOKOMIIOHEHTHBIX PacTBOPOB.

Brnusinue npupo il poHOBOM MUHEPATBHOM KHCIOTHI Ha CEIEKTHBHOCTD DKCTPAreHTOB.



11. BiusHue KOHLEHTpauu (POHOBOM KUCIOTH HAa W3BIICUEHUE METAIIIOB.

12. DkcTpakuus U3 pacTBOPOB, MHOTOKOMIIOHEHTHBIX IO METAJLTY.

13. YcnoBust ¥ MPUYMHBI YBEJIWYECHUSI SKCTPArHPYEMOCTH OJHOTO M3 KOMIIOHEHTOB WIJIH €€
IIO/IABJICHUS B PE3YJIbTATE HAIMYUS APYTrOr0 METAIIIA.

14. DkcTpakuus METAIJIOB B YCIOBUSAX OTJIMYHS OT ABYX()a3HON CUCTEMBI «BOJHBIH pacTBOP
COJIEH MeTaJlla — OPraHUYECKUM pacTBOP SKCTPATEHTa».

15. TBOKCbI 1 uMnpersarsl.

16. DKCTpakus B MHOKECTBEHHBIE SMYIIbCcUU. [lepTpakTop.

17. KoHueHTpupoBaHHE LEIEBOIO UIEMEHTAa B PE3yJIbTaTe€ TPAHCHOPTHOM pEaKIUH IpU
[IEpEeHOCce Yepe3 TBEPyI0 MeEMOpaHy, COJIEpIKallyl0 paCTBOPEHHbIN IKCTPAreHT, B (asy,
COJIEPIKaLIYIO0 PEIKCTPArUPYIOIINI peareHr.

18. Ceepxkputndeckas (QIrouIHas SKCTPAKIIHSL.

3.1.2. Metoanyeckue MaTepHaJbl, ONpeesIOlIde MNpPoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMeHHii, HABBIKOB H (/M) ONbITA /IeSITEJILHOCTH B X0/1e TEKYIEro KOHTPOJIs YCIeBAeMOCTH
KonTtpoabHnas padora

OneHuBaeTcss HE TOJIBKO TIyOMHA 3HAHWI IOCTABJIEHHBIX BOMPOCOB, HO U yMEHHUE
M3JI0KHUTH TUCHMEHHO.

Kpumepuu oyenueanusa: nocnenoBaTenbHOCTh, IOJHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIIN3
pa3IMYHBIX TOYEK 3PEHHS, CAMOCTOSITEIbHOE 00001IeHre MaTepuana. M3noxxenne matepuana 6e3
(bakTHYECKUX OIIHOOK.

OneHka «omauyHO» CTaBUTCS B Cilydae, KOra coOJI0/IEHbl BCE KPUTEPHH.

OneHka «xopouto» CTaBUTCA, €clii 0Oy4yalOUIUIics TBEpJIO 3HAET MaTepuall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT MPaKTUYeCKylo 0a3y, HO JOIMYyCKaeT HECYIIECTBEHHbIE
HOTPEUTHOCTH.

OneHka «y0oenremeopumenbHoy CTaBUTCS, €CIIU 00yJaIOIIUICS OCBOMII TOJIBKO OCHOBHOM
MaTepuall, HO He 3HAaeT OT/AEIbHBIX JeTallell, JOIyCKaeT HETOUHOCTH, HEIOCTaTOYHO NMPaBUIIbHbIE
(GOpMYNIHUPOBKH, HApYIIAET MOCIEN0BATEIbHOCTh B M3JIOKEHMM MaTrepuana, 3aTpyaHsieTcs ¢
OTBETaMHM, IOKa3bIBa€T OTCYTCTBHUE [OJDKHOM CBSI3M MEXJIy aHaJIM30M, apryMeHTaluued u
BBIBOJIAMH.

OneHka «HeyoognemeopumenvbHoy CTAaBUTCS, €CIM OOydaroIMiiCs HE OTBEYaeT Ha
IIOCTaBJICHHbIE BOIIPOCHI.

3.2. OueHOYHBbIe MATEPUAJIBI /151 IPOBEICHHUS IIPOMEKYTOYHOM aTTecTalun
3.2.1. Kputrepuu onieHKH pe3yJbTATOB 00yUYeHHsl M0 TUCHUIINHE (MOTYJII0)

Ikana PesyabraThl
ITokazaTenn oeHNBAHUS Pe3y1bTATOB 00y4eHHSs
OLICHUBAHMSA o0yueHUst
OTJIMYHO 3HaerT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTHYHO, TIOCIIEI0BAaTENEHO H TPAMOTHO €0 M3J1araer, OnMpasch Ha 3HAHUS
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHHH JenaeT KBaJH(QHUIMPOBAHHBIC
BEIBOZBI M 0000IIEHNs], CBOOOTHO OTIEPUPYET KATETOPUSIMHU U TIOHATHSIMI.
VYmeer: - o0y4aroIuiicsi yMeeT CaMOCTOSATEIbHO W MPAaBHIBHO penaTh ydeOHO-
npodecCHOHANIBHBIE  33aJa4d WM  33JaHus, YBEPEHHO, JIOTHYHO,
MIOCIIEJOBATENLHO U apIyMEHTHPOBAHO U3JIaraTh CBOE PELICHHE, UCIONB3YS
HayYHBIE ITOHSTHS, CChUIAsICh Ha HOPMaTHBHYIO 6a3y.

Bageer: - o0ydaromuiics BiaaeeT paldOHAJIbHBIMA METOaMH (C MCIOIB30BaHUEM
PaLMOHABHEIX METONK) PEeIIeHHs CIOKHBIX NPo(ecCHOHANBHBIX 3a1ad,
MPENICTABIICHHBIX JIEJIOBBIMU HTPAMH, KEHCAaMH U T.11.;

[Ipu perreHnH TPOAEMOHCTPHPOBAI HABBIKU

- BEIJICJICHUS TTIABHOTO,

- CBSI3KOM TEOPETUUECKUX IONOKEHUH C TPeOOBaHUSIMH PYKOBOISIINX
JIOKyMEHTOB,

- M3JIOKEHMS MBICTIEH B JIOTHIECKOH 1TOCIIEJOBATEIBHOCTH,

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

XOPOLIO 3Haer: - oOyuarommiicss TBEpAO YCBOMJI MaTE€pHall, JOCTATOYHO T'PAMOTHO €ro
W3JIaraeT, ONMpasich Ha 3HAHNSI OCHOBHON M JOTIONHUTEIBHOH JINTEpaTypHl,




- 3aTpyaHsaeTcs B (OPMYIHMPOBAHWU KBAaTU(DHUIIMPOBAHHBIX BEIBOJOB U
0000IIEHN, ONMepUpyeT KaTCrOPWSIMH ¥ TOHATHSAMH, HO HE BCeraa
MPABIIHFHO MX BEPUDHUIHPYET.

Vwmeer: - 00yJarOIIUIICS YMEET CAMOCTOSATEIIFHO ¥ B OCHOBHOM TIPABHIILHO PEIaTh
yueOHO-TIPOeCCHOHATIFHBIC 3alaud WM 3aJaHus, YBEPCHHO, JOTHYHO,
MOCIEI0BATEIbHO U apryMEHTHpPOBAHO H3JIaraTh CBOE pEIlIeHHEe, HE B
TIOJTHOM MEpe MCTOJNIb3Ysl HayuHbIE MOHSATHS U CCbUIKM Ha HOPMATHUBHYIO
0azy.

Bnaneer: - OOydJarOUIMIACS B IICJIOM BIIAJICET PAIMOHAIHLHBIMU METOIAMU PCIICHHS
CIIOKHBIX TIPO(ECCHOHANBHBIX 3a/1a4, MPEIACTABICHHBIX JCIIOBBIMU UTPAMU,
KelicaMu U T.]I.;

Ilpu pemienun cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
IYOMHHOCTH HaBBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKEHUS MBICIICH B JIOTMYECKOM IOCIEA0BATEILHOCTH,

- CBS3KH TCOPETHUCCKUX TMONOKEHUH ¢ TPeOOBAHUAMHU PYKOBOISIIAX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBS3H U JIMATEKTHUYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0yJaroIuiicss OpUEHTUPYETCSl B MaTepHaie, OAHAKO 3aTPYIHSIETCS B €ro
PUTEJIBHO H3JI0’KEHU U,
- IIOKa3blBa€T HENOCTATOYHOCTb 3HAHUM OCHOBHOM M [ONOJIHMUTEIbHOU
JUTEPATYPHL;

- c1ab0 apryMEeHTHPYET HayuHbIE MTOJOKEHHS;
- MPaKTUUYECKU HE CIIOCO0eH ChOPM yITHPOBATh BHIBOJBI 1 0000IICHHS;
- YACTUYHO BJIAJICET CUCTEMOU MTOHSITUM.
VYwMmeer: - o0yuaromuiicss B OCHOBHOM YMEET PeIUTh y4eOHO-TPOo(hecCHOHABHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OMMOKY, clabo apryMeHTHPYeT CBOE
pelIeHre, HeAOCTaTOUYHO HCIIONIb3YeT HAYYHBIC MOHATHS U PYKOBOZALINE
JIOKYMEHTBIL.
Brnapeer: - oOywaromuiicsi BiafieeT HEKOTOPHIMH palMOHAJIbHBIMH METOAAMHU
PEIICHUS CIIOXKHBIX MPO(eCCHOHANBHBIX 3a/1a4, TPEACTABICHHBIX AEIOBBIMH
UrpaMu, Keicamu U T.1.;
ITpu penieHnH IpoOJEMOHCTPUPOBAN HEJOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JIOKEHMS MBICIIEH B JIOTHYECKOH 11OCIIE0BATENbHOCTH,
- CBA3KH TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHMAMH PYKOBOASIINX
JOKYMEHTOB,
- CaMOCTOATEIBHOTO aHajH3a (DaKThl, COOBITHH, SBIEHUH, POLECCOB B HX
B3aMMOCBS3H U JHAJIEKTHUECKOM PA3BUTHUH.
HEYJIOBJIETBO- 3HaeT: - 0OyJaroImuiics He yCBOMII 3HAUUTENIFHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE IIOJIOKEHUS;
- He (OPMYIIHUPYET KBATN(UIIMPOBAHHBIX BEIBOJOB M 0000IICHN;
- HE BJIAJEET CUCTEMOI MOHATHIA.

YwMmeer: o0yJaromuiicss He MOKa3all YMEHHE pemath y4eOHO-TIpodecCHOHATBHYIO
3aJa4y WIH 33J1aHHe.
Baneer: HE BBINOJIHEHBI TPeOOBaHMUS, NPEIbABIEMbIE K HAaBBIKAM, OLCHUBAEMBIM

«(YHOOBJICTBOPUTEIIHBHO» .
3.2.2. KoHTpoJibHbIE 32aHUsI U/WJIM UHBbIe MaTepHabl 1Jisl IPOBeJeHUs MPOMEKYTOYHOM
aTTecTanuu
Cnmcok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TECTA)
1. Onpenenenue npouecca KUAKOCTHON 3KCTPAKIIUAL.
2. OrnuuMe U3BJICYEHUS HEOPraHWYECKUX COCIMHEHMH B OpraHuyeckyro ¢aszy oT
OpPraHUYECKHUX.
Tepmoannamuka sxctpakiuu. [IpaBumno das.
VYcraHoBNeHHE paBHOBECHS MTPU BBIPABHUBAHUU XUMUYECKUX MOTEHIIMAJIOB.
OTnnune 3KCTpakLUUU AIEKTPOJIUTOB OT IKCTPAKIIUUA HENIEKTPOJIUTOB.
N3oTepMbl SKCTpaKLIUU U UX BUIBI.
I'paduueckoe n MaremMaTHyeCKOe U300paKEHUE U30TEPM IKCTPAKIUH.

Noobkow



8. OObscHeHHe S-00pa3HOCTH HAYAIBHOTO yYacTKa H30TEPMBI

M300paKeHUH.

npu  TpaguuecKoM

9. KoaddummeHnTts! pactipenencHus u pa3aeieHus dIEMEHTOB.
10. 3ak0H AEHUCTBYIOMIMX MACC MPH IKCTPAKIIMHA C XUMUIECKOUW peakiueil B3auMOJICHCTBUS C

IKCTPAreHTOM.

11. KoHCTaHTBI paBHOBECHUS: TEPMOAMHAMUYECKast, 3(pheKTuBHAS 1 KOHIICHTPALMOHHASI.
12. BeicanuBaHue TpH SKCTPAKIIUU U €TO TPUUIHHEI.

13. Knnaccudukanus SKCTpareHToB.

14. DxcTpareHTbl  KUCJIOTHOTO
(bochoHUTPHIIEHBIE KUCIIOTHI.

tuna.  KapOonoBbele,  docdopopranudeckue U

15. CtpyKTypbl U HOHOOOMEHHBIE IPYIIIBI IKCTPAr€HTOB KMUCJIOTHOTO THIIA.
16. MexaHn3M SKCTPAKIIUHU KHCIBIMHU SKCTpareHTaMu. BimsiHue cocTaBa Ha SKCTPAKIIHOHHYIO

CIIOCOOHOCTH

17. 3axoH eHCTBYIOIIMX MAacC MPUMEHUTEIBHO K SKCTpareHTaM KUCJIOTHOIO TUIA.
18. BO3MOXHOCTB TUMEpPHU3AIIUH KHCIIBIX SKCTPATreHTOB.
19. Terpamusiit 23pdekt mpu dKTpakuuu P32 KUCIOTHBIME SKCTpareHTaMH.

20.

PeskcTpakius MeTamioB U3 OpraHu4eckoi (asbl.

21. XenaTupyromue peareHThl. 3- THKETOHBL.
22. KeTo-eHOJIbHAS TIEpEerPYIITHPOBKA.
23. Xenatupyromue peareHTbl. OKCHOKCHMBI.

24,

Hetitpaneubie skcTpareHThl. X cTpyKTYphl U (yHKIMOHAIBHBIE TPYIIIHIL.

25. KapOonmsHbie 1 (pochopriibHbIE SKCTPAreHTHI.

26. TpeboBanus,
CIIOCOOHOCTB.

MNpEABABIACMBIC

K OKCTpar¢HTy B TCXHOJIOTMH: OKCTpaKIWMOHHAA

27. TpeGoBanus, MPEABSIBIAEMBIE K SKCTPAreHTY B TEXHOJIOTHH: CEJIEKTUBHOCTb, (PHU3NYECKHE

CBOMCTBA (IIJIOTHOCTB).

28. TpeboBaHus, MpeabsABIsEMble K SKCTPAreHTy B TEXHOJIOTMH: CTOMMOCTb, MUHUMAJbHAS

TOKCHUYHOCTB.

29. [IpuMepsl IKCTPAreHTOB, MUPOKO MPUMEHSIEMBIX B TEXHOJIOTHH.
30. Paz6aButenu 3kcTpareHToB. TpeOoBaHUS K MX CBOHCTBAM.

31. KommongHo-XxuMu4ecKue
MOSIBJICHHS «TPETheH (a3biy.

ACIICKThI

OKCTpAaKIIMOHHBIX IMpOLECCOB. Bo3MoxHOCTE

32. Otnnume «TpeThell (a3bl OT MOSBIAIONIMXCS Ha TpaHuIle paszena (a3 MexdasHbIX

00pa3zoBaHUil.

33. Moaudukatopsl ¥ UX pojb B IPEIOTBPAIICHHH 00pa30BaHMs «TPeThel (a3by».

34.

9KCTpaKI_II/I$I U3 MHOTI'OKOMIIOHCHTHBIX paCTBOPOB.

35. Bnusaue npupo bl GOHOBOM MHUHEPAIbHON KUCIOTHI HA CEJICKTUBHOCTD AKCTPAreHTOB.
3.2.3. MeTtoguueckue Marepuajbl, ompeaeisomme MpouUeIypbl OLEHUBAHHUA 3HAHMIA,
YMEHHUIi, HABBIKOB B X0/i¢ IPOMEKYTOYHOH aTTeCTALNH

IIpouenypa oueHnBaHus 3HAHMIA (TECT)

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl

20

[TocemoBaTenbHOCTE BEIOOPKHU

Omnpezenena mo pasaenam

Kpurepun onieHku

- IPABIIIbHBIN OTBET Ha BONIPOC

«5» ecim npaBIIbHO BRIMONMHEHO 90-100% TecTOBBIX 3amaHuit
«4» ecim TIPaBHIHHO BBHITIOHEHO 70-89% TeCTOBBIX 3aMaHmit
«3» ecim TIPaBHIIHHO BHIMOHEHO 50-69% TeCTOBBIX 3a1aHuit

IIpouenypa onennBanus 3HaHUI (YCTHBIH OTBET)

KaXKa0ro pasjaeia

[Ipenen AIUTENEHOCTH 10 muHYT
[IpennaraemMmoe KOJIMYECTBO 3aJaHUIl 2 Bompoca
[ocnemoBaTenbHOCTH BRIOOPKHU BOIPOcoB U3 | CiydaiiHast

Kpurepun onenkn

- TpeOyeMBbIit 00BEM U CTPYKTYpa
- MB3JIOKEHHE MaTeprana 0e3 GakTHISCKUX OMMNOO0K
- JIOTHKA M3JI0KEHUS
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- HCIIONB30BaHUE COOTBETCTBYIOLIEH TEPMUHOIOI U
- CTHJIb PEUH U KYJbTYpa peuu
- moa0op MPUMEPOB MX HAYYHOU JIMTEPATYPHI U IPAKTUKU

«5» ecnu TpeGOBaHI/ISI K OTBCTY BBITNIOJIHCHBI B ITOJTHOM o0BeMe

«4y ecnmm B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I${ K OTBETY, OJHAKO ¢€CTb

HeOOJIbIINE HETOYHOCTH B H3JI0KEHHUH HCKOTOPLIX BOIIPOCOB

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

(I)aKTI/I‘IeCKI/Ie OIHI/I6KI/I, HapyluieHa JIOTUKa H3J10KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIAA TCPMHUHOJIOI'MN

IIpouenypa oneHuBaHMsl yMeHMii M HABBIKOB (pelleHHe NPOOJIEeMHO-AHATUTHYECKUX H
NPAKTHYEeCKUX Y4eOHO-TTPoecCHOHAIBHBIX 32/1a4)

IIpennaraemMoe KOJIUYECTBO 3aJJaHUI 1
[ocnenoBaTelbHOCTH BHIOOPKH Crnydaiinas
Kpurepun oneHku: - BBIJICJICHNE U TIOHUMaHHUe MTPo0IIeMBbl

- yMeH#e 0000111aTh, COMOCTABIATH Pa3INYHbIE TOYKH 3PEHUS

- TTOJTHOTA MCIOJIb30BAHUSI ICTOUHUKOB

- HAJIM4Me aBTOPCKOMW TO3ULIUH

- COOTBETCTBHUE OTBETA MIOCTABICHHOMY BOIPOCY

- HCIONB30BaHHE COIMAIBHOIO OIlbiTa, MaTepuagoB CMU,
CTaTUCTUYCCKUX JaHHBIX

= JJOTUYHOCTbH HU3JIOKCHUA

- YMEHHe cJieaTh KBaJu(UIMPOBaHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3PEHHsI PEIICHIsI TPOPEeCCHOHATBHBIX 337124

- YMEHHE MPUBECTH TIPUMEDP

- OIopa Ha TEOPEeTHYECKUE MOTOKEHHS

- BJIaJIEHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecnu TpeOOBaHHUS K OTBETY BBIIIOIHEHBI B IOJHOM 00beMe

«4» ecinmn B IICJIOM BBbIIIOJIHCHBI TpC6OBaHI/Iﬂ K OTBETY, OJAHAaKO €CTb

HEOONbIINE HETOYHOCTH B H3JIOKEHHH HEKOTOPHIX BOIPOCOB.
3arpyausercs B (QOPMYJIMpPOBAHMM  KBAIM(HUIUPOBAHHBIX
BBIBOJZIOB M 00O0OIIIEHNI

«3» ecinun Tpe6OBaHI/I$[ BBITIOJTHEHBI YACTUYHO — IBITAETCST 00OCHOBATH CBOKO

TOYKY 3pEHHUs, OJHAKO Cclabo apryMeHTHpPYeT Hay4dHbIC
MOJIOKEHUS, MPAKTHYECKH HE CIIOCOOEH  CaMOCTOSITEJIbHO
copMyaHpoBaTh BEIBOABI U O0OOILIEHWS, HE BUIUT CBA3b C
podecCHOHATILHOU IeTeIbHOCTHIO

4, YyeOHO-MeTOAMYECKOEe M MAaTepHAJbHO-TEXHHYeCKOoe olOecneyeHHe THCHHIINHBI
(MoayJis1)
4.1. JNeKTpPOHHbIE YUeOHbIe U3TaHUSA

1.

Kynpesateix, H. B. ®u3uka meramioB. PeakozemenbHble METAJJIbI U UX COCIUHECHUS !
yuebHoe rmocobue s By3oB/ H.B. Kyapesatsix, A. C.BoseroB. — Mocksa :
WznatensctBo FOpaiit, 2022. — 197 ¢. — (Boicmiee oOpazoBanue). — ISBN 978-5-9916-
9977-8. — Tekct : anexTpoHHbIi / ObpazoBaTenbHas maatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492228.

[Monsikos, E. I'. MeTamnyprust peiko3eMelbHbIX METaJIOB : ydeOHOe mocobue is By30B /

E.T. IlonsxoB, A.B.HewaeB, A.B.CwmupHoB. — 2-¢ wu3a., crep.— Mocksa :
WznatensctBo FOpaiit, 2023. — 501 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-
12813-0. — TekcT : anekTpoHHbIl // ObOpasoBarenbHas miardopma KOpaiit [calfT]. —

URL.: https://urait.ru/bcode/518961.

4.2. DiekTpoHHbIe 00pa3oBaTe/ibHbIE pecypchl

1.

2.

DnektponHas GuGnoTeunas cuctema «95C FOPAWT» Biblio-online.ru (35C «FOpaiit»)
[OnexrponHsIii pecype]. — URL: https://urait.ru/.

OnexrpoHHo-0nOMMoTeuHas cuctema ZNANIUM [Onekrponnsii pecypc]. — URL:
https://znanium.com/.

OnextpoHHas Oubnuoreunas cucrema «KoHCynbTaHT cTyieHTa» [DNeKTpoHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas osnextponHass OuOnuoteka [DnextpoHHbli pecypc]. — URL:
http://elibrary.ru/.
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5. Hayunas snextponnas Oubnnorteka «KubepJlennnka» [dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Wndopmamnmonnas cucrema «EanHOoe OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam)»
[DnexTponHsIit pecypc]. — URL: http://window.edu.ru/.
7. ®enpepanbHBIE LEHTP HH(POPMAIMOHHO-00PA30BATENBHBIX PECYpPCOB [DINEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe MpoeccHOHATIBbHBIE 0a3bl JAaHHBIX H MH(pOPMANIMOHHBIE CIPABOYHbIE
CHCTEMBI

OOyuaromumMcest obecriedeH noCcTyn (YOAJICHHBIM JOCTYN) K HWKE CIICAYIONIUM
COBPEMEHHBIM MPO(ecCHOHANBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapu u »HuUMKIONEAMH Ha AxaaeMuke [OnektpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(opMaIMOHHO-TIpaBOBOTO obecnieueHus «I apanT» [ DIEKTPOHHBIN pecypc]. —
URL: http://ivo.garant.ru/.

4.4, KoMIJIeKT JIMIEH3MOHHOTO0 M CBOOOJAHO PacnpoOCTPAHAEMOr0 NPOrPpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOJACTBA
1. JlunensuoHHOE mporpaMMHoe oOecnieueHue: onepannonHas cucrema Microsoft Windows,
nakeT opucHbIX npuioxenuid Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMoe MPOrpaMMHOE 00ecIIedeHIE: CBOOOTHBIC TIAaKEThI O(PHCHBIX
npuioxxenuit Apache Open Office, LibreOffice.
3. IlporpammHOoe o0ecriedeHHe OTEYECTBEHHOTO IPOM3BOJCTBA: CIPAaBOYHO-TIPABOBAs
cucrema «l'apant» (DnekTpoHHBIN neproanueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBatenbHas mathopma IOPAWT (Dnekrponnas Gubmmorteunas cucrema «OBC
IOPAIT» Biblio-online.ru (3BC «lOpaiit»)), 3IeKTPOHHO-GHOMMOTEYHAS CHCTEMA
ZNANIUM, snektponnas oubauoreunas cuctema « KOHCYIbTaHT CTyJIeHTa.
4.5. O6opynoBaHue U TEXHUYECKHE CPeICTBA 00y4YeHUs

Jiga peanuzauuy AUCHMILIMHBL (MOIYJSl) HCIONB3YIOTCA YyueOHbIE ayIuTOpUU IS
MPOBEJICHUS] Y4YEOHBIX 3aHATUH, KOTOpbIE OCHAIlEHbl OOOpYIOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydeHUs, U MOMEIICHUS JUIsl CaMOCTOSITENIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAII[EHbl KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOJKIIOUEHHUs K ceTu «MHTepHeT» u
ofecrieyeHbl JIOCTYIOM B 3JIEKTPOHHYI0 HH(MOpMalnUOHHO-0Opa3zoBaTenbHylo cpeny PXTY
uM. JI.U. Menneneea. Jlonyckaercst 3aMmeHa 000pyAOBaHMsI €70 BUPTYaTbHBIMU aHAJIOTAMHU.

HauMeHoBaHMe y4eOHBIX ayTUTOPHI 1151 OcHalEeHHOCTD Y4eOHBIX ayIUTOPHIA ISl IPOBEIeHHsI
NpOBe/IeHUs] YYeOHbIX 3aHITHIl H Y4eOHBIX 3aHATHI U TIOMeIeHu i IS CAMOCTOSITe TLHOI
MOMeIeHHUI VIS CAMOCTOSITeJIbHOM padoThI 000pYI0BAHUEM U TEXHHYECKHMH CPeICTBAMHU
padoThI* o0y4eHHst
VYueOHble  ayauTOpUU  JUIi  TNPOBeJAcHHs | YueOHas ayAuTOpUsl YKOMIUIEKTOBaHA CIEHHAaTH3UPOBAHHON
YueOHBIX 3aHATHH MeOenblo, OTBEYAIOIICH BCEM YCTAHOBJICHHBIM HOpMaM U

TpeOoBaHUsIM, 00OpYJOBAaHHEM M TEXHHYECKHMH CPEICTBAMHU
o0yueHns (MOOWIbHOE MYIIFTUMEUITHOE 000pYIOBaHHE).
[Tomemienue I CaMOCTOSTENEHON PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHUKOHM  C
BO3MOJKHOCTBIO ~TOAKTIOUEHHs K cetn «VHTepHeT» W
o0ecrieueHneM JI0CTyNa B DJIEKTPOHHYIO HH(OPMALHMOHHO-
obpazoBatensHyto cpeny PXTY mm. J[.W. MenneneeBa u k
9BC.

* Homep KOHKpETHOW ayTUTOpWH yKa3aH B MpHKa3ze 00 aymuTOpHOM (OHAE, PACITUCAHWN YYCOHBIX 3aHATHH H
pacIicaHuy IPOMEKYTOYHON aTTECTALUH.
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