Pabouas nporpamma qucuMiuiaabl (MoayJsi) «Paguoxumuyeckas nepepadorka
0TpadoTaBIIEro s/IEPHOI0 TOIIMBAY, BKJIKYasl OLleHOYHbIe MAaTepuaJsibl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr koMmeTeHUUH, (OPMHPYeMbIX IMCHUILIMHON (MoayJieM) B Ipouecce
OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

I'pynna komneTeHuui Karteropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
Oo6mienpodeccroHaIbHbIE - -
[IpodeccronanpHbIC - ITK-3. Crioco0eH OCYIIEeCTBIIATh TEXHOIOTUICCKUI

npolecc oOpamieHusi, XpaHeHusl, TPAaHCIIOPTHPOBKU
1 nepepabOoTKY SAEPHOTO TOIUIMBA M HHBIX SIIEPHBIX
MaTepHalloB B COOTBETCTBUU C PErJIaMEHTOM, C
COOJIIOZICHMEM HOpPM OXpaHbl TpyJa, MpaBuil
TEeXHUKU Oe3omacHocTH, MPOU3BOJCTBEHHON
CaHWTAPHH, TTOXKAPHOH U SJEPHOI 0E30MacHOCTH

1.2. KoMneTeHIMd M HWHIAKATOPbI MX JA0CTH:KeHHs, (OPMHUPYEMbIX JUCHUILIMHOMI
(MojyJieM) B mpouecce 0CBOEHHsI 00pPa30BaTeIbHOI MPOrpaMMbl

Kon Koja unaukaropa
ConepkaHue HHAHKATOPA KOMIIETEHIIUH
KOMIIETEHIIMU | KOMIETEHIIMH
I1K-3 I1K-3.4 OcyliecTBIISET U KOHTPOJIUPYET Mporiecc cOopa, XpaHEHHS U MepepaboTKu

AACPHBIX MATCpHAJIOB U PAAMOAKTHBHBIX OTXOAOB Pa3JINYHOIO YpPOBHA
AKTUBHOCTH C HUCIIOJIB30BAHUEM IICPCAOBBIX METO/0B O6paH.leHI/I$I C
PaaAuOaKTUBHBIMU OTXOJaMU

1.3. Pe3yabTaThl 00yUeHHUsl MO JHCHHUILIHHE (MOLYJIIO)
eap n3yyeHus1 AUCUMIIIMHBI (MOYJIs1) — U3YyYEHHUE OCHOBHBIX TEXHOJIOTHMN PaIUOXUMUYECKOM
nepepaboTKH OTPabOTABIIETO SIEPHOTO TOILINBA.
B pesynbpTaTe nzydeHuss AUCIUTUIMHBI (MOYIIs) OOyUaIOIIMIACS TOTKEH
3HATh:

® OCHOBHBIE TAPAMETPHI, TEXHUUECKHE XapaKTEPUCTUKN TEXHOJIOTHYECKOTO 000pyI0BAHUS;

® YCTpOICTBO M Ha3HAYEHHE aNapaTyphl;

® TUIOBbIE TEXHOJOTMYECKHE CXEMbI IEPUOJUYECKUX M HEMPEpPhIBHBIX IPOILIECCOB B
TUIPOMETALUTYPIrH;

® OCHOBBI INOATOTOBKH OTPabOTAaHHOIO SJIEPHOTO TOIUIMBAa K PACTBOPEHHUIO (XpaHEHHE,
TPAHCIIOPTUPOBKA, OXJIAXKICHUE, PACYEXJIOBKA KAaCCET, OT/ICJICHHE HAKOHEYHUKOB, CHATHE
000J104€K, pe3Ka), CaMOpPaCTBOPEHHUE, HKCTPAKIIMOHHOE pa3felieHuEe ypaHa, IIyTOHHS,
HENTYHUS U UX OYMCTKY OT IMPOIYKTOB JeieHus, adpduHakHble onepauuil ¢ ypaHoM,
IUIyTOHUEM U HENTYHUEM;

e HEBOJHBIE MPOIECCH MEepPepadOTKH OTPAOOTAHHOTO SJAEPHOTO TOIUIMBA ((PpTOpHUAHAS
TEXHOJIOTUS, MHUPOIPOIIECCHI), CIOCOOBl yIaBIMBAHUS PAJUOAKTHUBHBIX M IICHHBIX
HYKJIUJIOB U3 Ta30BOH (hasbl;

®  OCHOBBI IOCTPOEHUS TEXHOJIOTHUECKUX CXEM C y4ETOM THUIIAa M COCTaBa AJIEPHOTO TOTUINBA,
KOHCTPYKIIMOHHBIX MaTepuaioB TBDJIoB, cTenenu BeIrOpaHusi, IPUPOIbI IKCTpareHTa U
pacTBOpUTENS;

® T[EPCHEKTUBHBIE CXEMBI C MOJYYEHUEM IIEHHBIX HYKIUIOB M3 YHCIA TPAHCILTYTOHHEBBIX
AIIEMEHTOB U MPOJIYKTOB JICJICHHUS,

® OCHOBBI MOATOTOBKH OTPabOTAaHHOTO SJIEPHOTO TOMIIMBA K PACTBOPEHHUIO (XpaHEHHE,
TPAHCIIOPTUPOBKA, OXJIAXKICHUE, PACYEXJIOBKA KACCET, OT/ICJICHHE HAKOHEYHUKOB, CHATHE
000JI04YeK, pe3Ka), caMO PacTBOPEHHUE, HKCTPAKIMOHHOE pasJefieHHe ypaHa, ITyTOHHUS,
HENTYHUS U UX OYUCTKY OT MPOIYKTOB JAeieHus, ahpuHaKkHbIe omepanuil ¢ ypaHoM,
TUTyTOHUEM U HENTYHUEM;

e TPUHIUN JICHCTBUS anmapara;

® MeTObl OlIeHKH 3((HEKTUBHOCTH POU3BOJCTBA;




06H_[I/Ie 3aKOHOMCPHOCTH  XUMHUYCCKUX HPOHCCCOB B  TCXHOJIOTHMM  PCAKHUX U
PaaAOAaKTUBHBIX 3JICMCHTOB,

yMeThb:

COCTaBUTbh TEXHOJIOIMUECKYIO CXEMY ITPOEKTUPYEMOTO ITPOU3BOJICTBA;
MPAaBUIILHO BHIOPATh KOHCTPYKIIMK allIapaToB M MAaTEPUAIIbI JUIS X W3TOTOBIICHHS,
paccynTaTh KOJMYECTBO W OCHOBHBIC XapaKTEPUCTHKHU allaparoB, 00ECIeYMBAIOIINX
3aJIaHHYIO IPOU3BOAUTEIBHOCTD;

Ha OCHOBE HMEIOLIMXCS  HMCXOAHBIX  JAaHHBIX  IPaBUJIBHO  OPraHU30BbIBATh
TEXHOJIOTMYECKUN TIpoliecc, OOeCHeurBaIOIIUNA IOJIyYEHUE IEHHBIX KOMIIOHEHTOB,
otpeuatontuii TpedoBanusiM TY u [OCTos;

BBIOMpATh KOHCTPYKIIMOHHbIE MaTepuaibl M 000pyAOBaHHME [UId OOecleUeHHs
ONTUMAJIBHBIX YCIIOBUN MTPOBEEHUS MPOLIECCOB;

MIPOBOJIUTH MCCIIEI0BAHUS C IPUMEHEHUEM PATUOAKTUBHBIX HYKJIUAOB 10 OYUCTKE ypaHa
U TUTYTOHHSI HOHOOOMEHHBIMH, KCTPAKIIMOHHBIMU U O0CAJAUTEIbHBIMU METOIaMU;

BJIAaJ1€Th:

HaBbIKaMU OLIEHKH 3(p(PEKTUBHOCTH U Ka4€CTBA TEXHOJIOIMUECKOT0 MpoIecca;

METO/JIaMU TIPOBEJECHUS XUMHUYECKOIO aHalu3a W METPOJIOTUYECKOW OLEHKU €ro
pe3yNbTaToB;

METO/IaM1 aHaJIW3a TEXHOJIOTHYECKOTo polecca;

pacucToM YHGHBHOﬁ MMPOU3BOJUTCIIBHOCTU TCXHOJOTMYCCKUX aIlllapaTOB B 3aBUCHUMOCTHU
OT X THUIIa ¥ Ha3HAUECHUI mpouecca TCOPETHICCKUMU OCHOBAMU THAPOMETAJLTYPIrHICCKUX
MPOLIECCOB, BKJIIOYAs IMPOILIECCHl PACTBOPEHMS], 3KCTPAKLIMOHHOTO pa3JeieHHs ypaHa,
IUTYTOHUS, HENTYHHUSI M UX OYMCTKU OT MPOAYKTOB JAeNeHUs, adUHAKHBIEC ONEPALUU C
YPaHOM, IUTyTOHUEM U HENTYHHEM;

COBPEMEHHOM KOMIIBIOTEPHOW 0a30i JIMTEpaTypHBIX U NMATEHTHBIX JAHHBIX TEXHOJIOTUU
nepepaboTKu 00ITYICHHOTO SACPHOTO TOTUINBA;

TEOPETUYECKUMH OCHOBAMHU T'MJIPOMETAUIYPTUYECKUX IMPOLECCOB, BKIOYAs MPOLECCHI
pacTBOPEHUs, IKCTPAKLIMOHHOIO pa3JelIeHus ypaHa, IUIyTOHUS, HENTYHHUS U UX OYUCTKH
OT IPOAYKTOB JieJIeHUsl, ap(PUHAXKHBIE ONIEPALIUH C YPAHOM, IUTYTOHHUEM U HENITYHUEM;
HaBbIKAMM OLICHKM A(PQPEKTUBHOCTH M KauyecTBa YIPABICHHUS TEXHOJIOIMUECKUMHU
IIpolieccaMy B IPOU3BOJACTBE PEIKUX U PAAHOAKTHUBHBIX MaTepHAJIOB;

MeTOoJaMH pacuera TEXHOJIOTUYECKOTO npoiiecca, IIPOU3BOIUTENILHOCTH
TEXHOJIOTUYECKUX allapaToB B 3aBUCMMOCTH OT X THIIa U BHJIA MpoLiecca.

2. O0beM, CTPYKTYpA U cojieprKaHue TUCIHILTHHBI (MOTYJIs1)
2.1. O6beM JUCHUILIUHBI (MOTYJIs1)

Buowt yueonoi paomot Dopmul 00yuenun

Ounas

O01asi TPYI0eMKOCTD: 3a4eTHbIC eITUHUIIBI/9aCh 4/144
KoHTakTHasi padoTa: 72
3aHATHSA JIEKIMOHHOIO TUIIA 36
3aHATHS] CEMHUHAPCKOTO THIIA 36
KoHcyabTamumn 0
IIpomeskyTOYHASA aTTeCTAalUsl: 3a4YET C OLICHKOM 0
CamocrositesibHasi padota (CP) 72

2.2. Tembl (pa3aesbl) IMCHUIIHHBI (MOYJIsI) C YKa3aHHEM OTBEIEHHOI0 HA HUX KOJIMYeCTBA
yacoB 1o popmam 00pa3oBaTeIbHOM AeATEIbHOCTH
Ounasn popma 0dyuenus

Ne
n/n

Buasl yueOHo#i padoTsl (B yacax)

KonTakTHas pa6oTa
HaumenoBanue Tem
3ansaTus
(pa3aeJioB) 3aHATHSI CEMMHAPCKOIO THIIA CP
JIEKIIMOHHOT0 THIA
J | Huble 3 | C | JIP | Nubie




1. PactBopenne 6 0 6 0 0 0 12
SZICPHOTO TOIJIMBA
2. [Ipumenenne wmeroxa 6 0 6 0 0 0 12
COOCAXKICHHS Ha
HOCHTEJIe ISt
KOHIICHTPUPOBAHHS U
OYHCTKH HENTYHHS H
TUTYTOHHMS

3. IlepepaboTka 6 0 6 0 0 0 12
STIEPHOTO TOILTHBA
METOZIOM JKHUIIKOCTHOI
9KCTPaKIUH

4. HonooOMeHHbIE 6 0 6 0 0 0 12
METOJIbI B TEXHOJOTHH
0TpabOTaHHOTO
SJICPHOTO TOIIHBA

5. AdduHax ryroHus 6 0 6 0 0 0 12
6. HeBomHble ~ MeTomBI 6 0 6 0 0 0 12
nepepadoTKU
SJICPHOTO TOMIHBA
Ilpumeuanusn:

JI — nexuum, I13 — npakruueckue 3anstusi, C — cemunapsl, JIP — naboparopusie paborsl, CP — camocrosiTenbHas
pabora.

2.3. Coaep:kaHue MUCHUILIMHBI (MOAYJs), CTPYKTYPHPOBAaHHOEe MO TeMaMm (pa3aenam) u

BHaM padoT

Cojaep:kaHue JIEKIMOHHOI0 Kypca

Ne
o HaumeHnoBanue TeM (pa3/ieioB) Conep:xaHue JIEKIHOHHOTO Kypca
1. | PactBopeHue SAEPHOTO TOIIHBA [TonroToBUTENBHBIC OIMEPALUK, TPEINICCTBYIONINE PACTBOPEHHIO

SAEPHOrO TOIJIMBA: PacUeXJIOBKa, CHATHE 000I04eK, pe3ka. CHATHe
000NI04eK MEXaHMYEeCKMM CIIOCOOOM. YrajeHue O0O0JOoueK U3
ANIOMUHUSL pacTBopamM miejouei. PacTBopeHue o0oioueK U3
HEP)KABCIOILIEH CTald B CEPHOM M IUIABUKOBOW KMCIIOTaXx.
BricokoremneparypHble  CHOCOOBI  pa3pylieHusi 000JOYeK W3
HepkaBewome cramu. PactBopeHme o000mO4eK W3 IMPKOHHS
(umpKasuIos) B INIABUKOBOH, CEPHOM KHCIOTaX U (TOPHIE aMMOHHUS.
PacTBOpeHue siiepHOro TOIUIMBA Ha OCHOBE METAJUIMYECKOr0 ypaHa
B a30THOM KHCIOTe. XMMM3M Iporecca. 3aBUCHMOCTh pacxona
Q30THOM KHCIIOTHl OT ammapaTypHoro odgopmieHHs mporecca.
CocraB oTxomsmux ra3os. PacTBopeHne ypaHa B a30THOW KHCIIOTE
0e3 BBIIENICHUS Ta3000pa3HBIX NPOAYKTOB. PacTBOpeHme ypaHa B
COJITHOW KHCIIOTE. OJEKTPOIMTHYECKOE pPACTBOPEHHME YypaHa.
PacTBOpeHne sIepHOr0 TOIUIMBA HAa OCHOBE CIUIABOB YypaHa H
AJIOMUHUS B ILIENOYaX M a30THOHM Kuciore. PacTBopeHue ypaHa ¢
BBICOKMM U HH3KHM COJCp)KaHWEM LUPKOHUS B KHCIIOTax.
PactBOopeHne cmmaBoB ypana ¢ monubOaeHoMm. IlpemBapurenbHOE
yIaleHne ra3000pa3HbIX MPOIYKTOB NETEHUS M3 AMOKCHIA ypaHa
mpu  TepMHUYecKod o0paboTke B  armocdepe  Kuciopona
(Bonokcumanus). PacTBopeHme TMOKCH A ypaHa B a30THOW KHUCIIOTE.
VcTouHnkn TOSBIEHHWS OCAAKOB B IPOLECCE PACTBOPEHUS
OKCH/IHOTO SZICPHOT'O TOIINBA (TIPUMECH, BHOCHMBIE B TOIIMBO MPH
€ro W3TOTOBJICHHUM, IIPUMECH, TOSBISIOIIMECS B IpOIECce
MEXaHUYEeCKOH M XHMHUYECKOW IepepaOOTKH SIEPHOTO TOILTHBA).
Tumel ocagkoB: Merayndeckass (asa, NPOAYKTHI KOPPO3HH,
MaJIOpacTBOPUMBIE THIPOIM30BAaHHBIE COCAMHEHHS TPOIYKTOB
meneHust u  T.1.  OcBerneHume  pacTBOpoB.  PactBOpenme
METaJUTMYECKOTO IUTYTOHUSI M ero auokcuia. OOe3BpexuBaHHe
ra3000pa3HbIX paIoaKTUBHBIX OTXOJIOB. YrnaBmiBanue
MOJIEKYIISIPHOTO Hona IIETOYHBIMH pacTBopamu,
KOHLICHTPUPOBAHHOM a30THOM KHCIIOTOH, pacTBOpaMH HHUTPATOB
cepedpa(l) u pryru(l, II). OgrcTka ra30BbIX IOTOKOB OT KPUNTOHA U




KCEeHOHa (KpHUOTEHHBIH METON, COpPOIMOHHBIA M aOCOpOIMOHHBIN
METOJIBI).

HpI/IMeHeHI/Ie METOAa COOCAXKACHUA
Ha HOCHUTCIIC JJIA
KOHIICHTPHUPOBAHUS u OYHUCTKH
HCOTYHUS U ILTYTOHUSA

Coxpucraumzanus mwryronust (L, IV) ¢ ¢ocharom Bucmyra,
(TopuoM J1aHTaHa, ABOWHBIMHU CYJIb(aTaMy JIAHTAHA U KaJIus U JIp.
COeIMHEHUsIMHA. B03MOXXKHBIE BapHaHTHl pa3lelieHns] ypaHa |
TUTYTOHUSI, OCHOBaHHBIE HA COOCaXJICHUH Ha HOocUTemsIX. PochaTHo
- ¢TopuHas, JaHTaH - cynbhaTHas U GTOPUIIHO - AlleTaTHAS CXEMBIL

[epepaboTka sAEPHOTO TOILIUBA
METO/IOM JKUAKOCTHOMN SKCTPAKIIMU

Kpyr 3amauy, pemraemMpIx C MOMOIIBIO METOAA YKHAKOCTHOM
9KCTPAaKIMK B TEXHOJOTMH OTPabOTaHHOTO S/IEPHOTO TOIUIHMBA.
OOmasi XapakTepUCTHKA WCIIOJNB3YEMBIX B IPOMBIIIIEHHOCTH
9KCTpareHToB M pa3z0aButeneld. BbpIOOp sKcTpareHTa M CXEMBI
nepepabOTKH siIepHOro TOILIMBa. [1oArOTOBHTENBHEBIE OlEpalyu:
KOPPEKTHPOBKA PacTBOPOB, OTTOHKA MO/ U PYTEHHs, COPOLIMOHHOE
W3BJIEYEHHE LUPKOHUS, HHOOMS U pyreHus. CraOummzanus
COCTOSIHUH TUTYTOHUSI U HENTYHUS B CTENEHSX OKHCIEHHS, PaBHBIX
(VD) u (V). BoccraHoBureny, nprUMeHs€MbIE NP PEIKCTPAKIUU
ruryroHust. CriocoObl  crabunuzanuu coctostuuit - xenezo(Il) n
ypau(IV) B a30THOKHCIBIX pacTBOpax. (OCHOBHBIC NPHHIIUIIBI
paszieneHnsl HeNTYHHUS M ypaHa, a TAaK)Ke HENTYHHUS U IUTyTOHUS ITpU
UCIIOJb30BAaHUM  METOZA  JKUJAKOCTHOM  dKcTpakuuu. CXembl
9KCTPAKIMOHHOTO Pa3JiefieHus] ypaHa M IUTYyTOHHSI C OYUCTKOH OT
MPOJYKTOB JIEJICHUS C TIOMOIIBIO TeKCOHa, TpH-H.-OyTundochara u
Oyrexca. DKCTPaKLHMOHHOE BbIAEIECHUE HENTYHMs, IUIYTOHUS U
ypaHa M3 pacTBOPOB OTPa0OTaHHOTrO SIEPHOTO ToIUMBA. Panuonus
OpraHWYEeCKHX pacTBOpPUTENEN U BKcTpareHToB. PereHepauus
Oyrekca, TekcoHa U  TpHU-H.-Oyrmndocdara. [Ipumenenue
YIIIEBOJIOPOIHBIX PACTBOPHUTEIIEH U YETHIPEXXJIOPUCTOrO yriepona
B KauecTBe pa3z0aBuTeNed AIA  OKCTPAKIMOHHBIX  CUCTEM.
OcoOeHHOCTH, HEAOCTaTKM MW TPEUMYILECTBa CXeM IIpH
UCIOJIB30BAaHUM BBILICYKAa3aHHBIX pa3OaBHUTENEH. DKCTPaKIMOHHASL
nepepaboTKa pacTBOPOB, IOIy4aeMbIX II0C]IE PACTBOPEHHS CILUIABOB
U KOMIIO3ULMH YypaHa ¢ LMPKOHUEM U HEPKaBEIOUIEH CTalblo.
OKCTpakMsi ypaHa M IUIyTOHUS M3 Cylb(aTHBIX M HHUTPATHBIX
PacTBOpOB 9KCTpareHTaMu Pa3IMYHBIX KJIACCOB.
KoHuenTpupoBaHue IIIYyTOHWS W HENTYHUS HPH HCHOJNB30BAHUH
TPETUYHBIX AMHUHOB B KayeCTBE O3KCTPAreHTOB. PeskcTpakius
IUTyTOHUS U HENTYHUS U3 OpraHndeckoil (a3pl. CXxeMbl H3BICUEHUS
ypaHa ©3  OOJy4eHHOro  Topus  TpH-H.-OyrmidochaTom.
OKCTpaKIMOHHOE pa3felieHue ypaHa, TOpPHA M NPOTAKTHHHS.
CrocoObl  WM3BIEYEHHS  MPOTAKTUHHUA-233 W3 pacTBOPOB.
KoHneHTpupoBaHHEe M OYUCTKA ypaHa Ha KaTHOHUTaX U METOIOM
JKUJKOCTHOM 9KCTPAKLHUU.

HonooOMeHHBIE METO/IbI B
TEXHOJIOTUHI 0TpabOTaHHOTO
SIIEPHOTO TOILTHBA

Kpyr 3anmay, pemaembIx ¢ MOMOLIBI0 METOJa MOHHOIO OOMEHa B
TEXHOJIOTHH 00pabOTaHHOTO sAepHOro TomuBa. [Iporeccsl
panuonn3a HOHOOOMEHHBIX MarepHayioB. KOHIEHTpHpOBaHHE
IUTYTOHHMS, IIOCTYIAIOIIETO C pa3AelUTeNbHBIX JKCTPAKIIMOHHBIX
YCTAHOBOK Ha KAaTHOHHTaX W aHWOHWTAX. SmepHas W mokapHas
Oe30macHOCTh TpU paboTe C HOHOOOMEHHBIMH MaTepHallaMHu B
HUTPATHBIX BOMHBIX cpemax. OOecreueHne O€30MACHOCTH IPH
pabore ¢ WOHOOOMEHHHIMH KOJOHHaMHU. Pa3zgeneHue ypaHa,
IUyTOHHS M HENTYHUS C  KCIOJNB30BAHMEM  aHHOHHUTOB.
CraOmwimm3anusl CTeNeHel OKWCICHWs IUTYTOHHMS WM HENTYHHS B
HOHOOOMEHHOI TexHonoruu. Pa3meneHue TOpWs, MPOTAKTUHUS H
ypaHa Ha aHUOHWUTAX B COJIHOKUCIBIX pacTBopax. PasmeneHue
PEOKO3eMENTBHBIX U TPAHCILUTYTOHMUEBBIX AJIEMEHTOB Ha KATHOHHUTAX.
KoHneHTpHpoBaHHe paJHOHYKINI0B HA HOHOOOMEHHBIX CMOJIaX.

AdduHax ryToHUSA

Mepsl penocTOPOKHOCTH, MPUMEHSIEMBIE TIPH PA0OTE C TUTYTOHHUEM
n  oborameHHBIM  ypaHoM. Ilapamerpsl,  ompeaensIonye
BO3MO)KHOCTh BO3HHUKHOBEHHSI KPUTUYHON Macchl: KOH(UTypamus
anmapaToB, KOHLEHTpAaLMs W Macca JeNsIuerocs HyKIHA.
KoHIeHTprpoBanue mIyToOHNs BEINApUBaHUEM, HOHHBIM OOMEHOM H
MIPOTUBOTOYHOH dKcTpaknuei. CocrosHHE ypaHa, IUTYyTOHWS,
HENTYHUsI W TIPOAYKTOB JEJCHWS] B A30THOKHCIBIX PacTBOpax,




COZIepIKaINX TIEPOKCHI BONOPOAA, OKcalaT- W (TOPHI-HOHHI.
Ocaxnenne mrytonus (I, IV) B ¢opme okcamartoB, mepokcusa,
TpudTOpHA ¥ JBOMHOW CONMM (TOPUIOB KajbLWs W IUTyTOHHS,
rupoTOpUpPOBAHNE W BOCCTAHOBJICHHS ITYTOHHSI JI0 METAJLIaA.

HeBonnsie Merompl mepepaboOTKH
SIIEPHOTO TOILUIMBA

lazodTopuaHblii crOCO0 pereHepanyy OTPAOOTAHHOTO SIEPHOTO
ToruBa. (DHU3MKO-XMMHYECKHE CBOWCTBAa (DTOPHIOB  ypaHa,
IIyTOHUS, TPOAYKTOB JIeNICHUS ¥ KOpPpO3uH. PasnencHue
rekcaTOpuIoB ypaHa U mryronus. OuncTka rekcadropuaa ypaHa
OT TIPONYKTOB JCICHUS METONAMHU PEKTU(PHKAIMH U aiCOpOIHUH.
dropupoBaHue OTPabOTAHHOIO SACPHOrO TOILIMBA AIIEMEHTAPHBIM
dbropom, TpudTopunamu Opoma u xyopa. OOIIas XapakTepPUCTHKA
MHPOMPOLIECCOB, HX JOCTOMHCTBA U HEIOCTATKH.

CojaepikaHue 3aHATHI CEMHMHAPCKOI0 THIIA

HaumeHoBanue TeM (pa3aenoB)

Tun Coaep:xanue 3aHSITHI CEMUHAPCKOI0 THIIA

PaCTBOpeHI/Ie AACPHOIO TOIJIMBA

I13 | AnmapatypHoe OQOpMIIEHHE MPOLECCOB XHUMUYECKOIr'0
CHATHSI OOOJIOUEK W PpacTBOPEHUS SAEPHOTO TOILIHBA.
KoucTpykuuu amnmapaToB NIEPUOANYECKOT O u
HerpepbiBHOrO  neiictBust.  OOmias — XapakTepHUCTHKa
COCTOSIHMSI ypaHa, IUTyTOHMs, HENTYHHs, TOpHUS U
NPONYKTOB  JeNeHUs B  HUTPATHBIX  PacTBOpPaXx.
KommnekcooOpa3oBaHHe HOHOB M UX  THAPOJH3.
CKIJIOHHOCTh K npolieccam THIpOTU3a U
KOMILIeKco00pa3zoBanust urytonus U Henrynus (L, IV, V,
n VI). ObOpazoBaHue IUIYyTOHUEM NOJIUMEPHBIX (OpM B
pacTBOpax W CHOCOObI WX paspyuieHus. Peakuuu
JICIIPOIOPIMOHUPOBanus HenTyHus u ytoHusa(1V), (V).
OkucnuTenM ¥ BOCCTAHOBUTENH, MHCIONIB3YEMBIE B
MPOMBIIIICHHOCTH Ul M3MEHEHMs CTCTIEHH OKUCIICHUS
HENTYHUsS ¥ IUTyTOHMS. SlaepHas 6e301acHOCTb.

HpI/IMCHeHI/Ie METOJAa COOCaXXIACHUA
Ha HOCHUTEJIC NJIsI KOHHECHTPUPOBAHUA
1 OYUCTKHU HENTYHUS U IUTYTOHUS

I13 | IloBenenmne ypaHa, IUTyTOHHS M IPOXYKTOB JAETECHUS Ha
OTAENBHBIX CTaguix mporecca. OCOOEHHOCTH 3THX CXEM,
UX TIPEUMYIIeCTBA U HEJOCTaTKU. Pa3yienenue miyToHus u
HENTYHUS Ha HOCUTEISX.

JlanTaH-cynbdaTHas cxemMa U3BIICUCHUS IUIYTOHUS W3

PacTBOPOB ypaHa

[lepepaboTka sOEpHOrO  TOILIMBA
METOZOM JKUIKOCTHOH IKCTPaKIUH

I13 | IlpumeHeHHe SKCTPAKIMOHHBIX IPOIECCOB INPH OYHCTKE
ypaHa. BeicaniiBaromiee  I€iicTBHME a30THOM KHUCIIOTHI Ha
9KCTPAKLUIO HUTPATOB ypaHHiIa ¥ TOPHS PacTBOpaMH TpHU-
H.- Oyrmwidocdara B kepocute. BricanuBaroiiee nelicTBre
HUTpaToB amMoHus Hu amomuHuA(ILl) Ha H3KCTpakmmio
HUTPAaTOB ypaHWIa M TOPUS PpacTBOpaMHM TpHU-H.-
oyruidocdara B kepocune. Biusinue cootHomeHus a3 Ha
SKCTPAKIMIO HUTpaTa YypaHWIa pacTBOpaMH TpHU-H.-
Oyrmngochata B KepocHHE. OKCTPAKIHOHHAS OYHCTKA
ypana (VI) oT IpoayKTOB IeneHus

HMonooOMeHHbIE
TEXHOJIOI MU
SIIEPHOTO TOILTHBA

METOBI B
0TpabOTaHHOTO

13 | MoHoOOMeHHBIE MeTOIBl KOHIIEHTPHPOBAHUS M OYHCTKH
ypaHa. MoHOOOMEHHOE H3BJEUYEHHE ypaHa W3 PacTBOPOB
obmydeHHoro  Topui.  MloHOOOMEHHOE  W3BIICUYCHHE
cBobomgHOro ot Hocurens m3oroma 234Th (UX1) w3
pactBopoB comneit yparuma(VI).

Monyuenue **Pu u ero npuMeHeHue

BrieneHne amepunus 1 Kiopus

AddrHax mryToOHUA

I13 | Obe3BpexxnBaHue ra3000pa3HBIX PATHOAKTHBHBIX OTXOIOB
Ocaxnenne mryronus (I, IV) B dopme oxcanatos,
Mepokcua, TpudTopuaa W ABOHHONW CONMM  (TOPHUIOB
KaIbLUsl W IUIYyTOHWS,  THUAPOPTOPHUPOBAHHME W
BOCCTAHOBJICHHS TUTYTOHUSI JO METaJlIa.

HeBonuele MeTonn!
SIIEPHOTO TOIUTHBA

nepepaboTKu

13 | Ouncrka rekcadropuga ypaHa OT TPOJAYKTOB JIENCHHS
METOJaMH peKTU(HKAIMKH U aacopOrmn. PropupoBaHue
0TpabOTaHHOTO  SIIEPHOTO  TOIUIMBA  3JIEMEHTAPHBIM

¢Topom, TpupTOopmmamu  Opoma wm  xyopa. Obmas




XapaKTCPUCTHKa MNHUPONPOHECCOB, HX JOCTOMHCTBA U
HCOOCTAaTKH.

CojaepikaHue caMOCTOATEILHOM padoThI

Ne .
w/n HaumeHoBaHnue TeM (pa3aesioB) Coaep:xanue cCaMOCTOATEJIbHOUH PadoThI
1. | PacTBOopeHuME AAEPHOTO TOILIHBA IToBTOpeHue JeKIMOHHOTO MaTepuana. [loAroToBka K 3aHSTHIM

CEMUHApPCKOT0 TUMA
2. | Ilpumenenue Metona coocaxkaeHus | [IoBTOpeHHE JEKIMOHHOrO Matepuaina. [1oJroroBka K 3aHATHIM
Ha HOCUTENe JUISL | CEMUHApCKOro THIa

KOHIEHTPUPOBAHUA UM  OUYUCTKHU
HENTYHUS U TUTYTOHUS

3. | lepepaborka simepHoro TommBa | [loBropeHue nexipoHHOro Marepuana. [loAroToBka K 3aHATHAM
METOJIOM >KUJIKOCTHOM SKCTPAKIIMU | CEMHHAPCKOTO THUIIA

4, HonooOMenHbIe METOAbI B HOBTOpeHI/Ie JICKIIMOHHOI'O Marepuasia. HOI[FOTOBKa K 3aHATUAM
TEXHOJIOIMH OTpa6OTaHHOFO CEMHHAPCKOro Tuia
AACPHOro TOIUIWBA

5. A(l)(l)I/IHa)K TITYTOHUS HOBTOpeHI/Ie JICKIIMOHHOI'O Marepuasia. HOI[FOTOBKa K 3aHATHAM

CEMHMHAPCKOI'o TUIIa
6. HeBOZ[HLIe MCETOBI nepepa60TI<H HOBTOpeHI/Ie JICKIITMOHHOI'O Marepuasia. HOI[FOTOBKa K 3aHATUAM
AACPHOro TOIUIMBA CEMHMHAPCKOI'o TUIla

3. OueHoYHbIE MaTepUaJbl [Jis TPOBEAEHUS] TEKYUIero KOHTPOJISL YCHeBAeMOCTH M
NPOME:KYTOYHOH aTTeCTALMH 00y4aIOLUXCH N0 JMCHUIIHHE (MOLYJII0)
[lo mucuunnuae (MOIYIIO) HPETYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJSI KadyecTBa
OCBOCHHUS:
® TEKYIIHUN KOHTPOJIb YCIIEBAEMOCTH;
® [POMEXYTOYHAs aTTeCTalMs 00YJaroIUXCsl 10 JUCHUIIIINHE (MOAYIIIO).
3.1. OneHoyHble MaTepHaJbl VIS NPOBEJAeHUs TeKylledl aTTecTalMy IO AUCHHILINHE

(MoayJ110)
Ne | KonTposmpyembie TeMbl (pa3eibl) HanmeHnoBaHue OLIEHOYHOI0 Cpe/icTBa
n/n
1. | PacTBopeHue si1€pHOTO TOIIMBA Keticbl

2. | [lpumenenne ™ertoma coocaxcieHuss Ha Hocutene s | Keicor
KOHLICHTPUPOBAHUSI U OYHUCTKM HENTYHMS U IUTYTOHUS
3. | IepepaboTka sAepHOrO TOIUIMBA METOAOM KHIKOCTHOH | Keiich
9KCTPAKLIUHI
4. | NonooOMeHHBIE METO/BI B TEXHOJOrWH oTpaboranHoro | Keicet
SIIEPHOTO TOILTUBA
5. | Abdunax nmyroHus Keiichl
6. | HeBoxuble MeToap! HepepabOTKH SIEPHOrO TOILIUBA Keiicel

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIU UHbIe MATEPHAJIbI, HEOOXOAUMBbIE IJIsl OLleHKH
3HAHUI, yMeHMii, HABBIKOB U (MJIH) ONbITA /IESITeJILHOCTH B MpoIlecce TEKYIero KOHTPOJIs
ycneBaeMoCTH

Keiicol (cuTyanuu v 3a1a4M ¢ 32/IaHHBIMHU YCJIOBUSIMH)

MMpumep 1

Pa3paboTka ammapaTypHO-TexHONOrHuecKkoi cxeMbl mnepepabotku TBDOJloB BBOP-1000 ¢
IIOJIyYUEHUEM OUMILEHHBIX COEIUHEHHMM ypaHa, IUIyTOHHS W HENTYHHS IO SKCTPAKIIMOHHOMN
TEXHOJIOTUHU C IPUMEHEHHEM PacTBOPOB TPHU-H.-OyTuiIdochaTa B YETHIPEXXJIOPUCTOM YIIIEPO/IE.
HcxonHble qaHHBIE: epHOE TOIUIMBO-IUOKCH]T YpaHa C UCXOAHBIM 00OTaIlleHUEM -

4.8 % wmac., mocne BBITPY3KH U3 peakTopa oboramienue - 2.8 % wmac., o6onouka TBDJla u3
rupkonus ( 1% Huodus), crenens Beiropanus -20000 MBrt.cyt/T, koaddunment kousepcuu- 0.3,
BpeMS OXJIAXKICHUS-3 ToAa.

IIpumep 2

PazpaboTka ammapaTypHO-TexHONOTH4Yeckoil cxembl mnepepabotku TBDJlo PBMK-1000 c
MIOJIyYUEHUEM OUMILEHHBIX COEAUHEHMM ypaHa, IUIyTOHHS U HENTYHHS IO SKCTPAKIIMOHHOMN
TEXHOJIOTUHM B COYETAHUU C AaHMOHHBIM OOMEHOM Ha CTaJUH Pa3J/IeIeHUs TUTyTOHHS U HETITYyHUSI.
VcxonHble TaHHBIE: siIEPHOE TOIUIMBO - IMOKCH] ypaHa - 235 ¢ oborarienuem 1o ypany - 3.5 %
Mac., IocJie BBIFPY3KH U3 peakTopa oboramienue - 1.2 % mac., o6onouxka TBDJIa u3 nupkonus (
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1% nHrobwus), crenenp Boiropanus - 30000 MBT.cyt/T, ko3ddunment kouBepcuu - 0.35, Bpems
OXJIAXKJEHMS - 3 roja.

IIpumep 3

PazpaboTka anmapatypHO-TeXHOJIOTHYEeCKOH cxembl nepepadotku TBIJlos benosipckoit ADC ¢
MOJIyYEeHHEM OYMIICHHBIX COCIUHEHWH ypaHa, TUIYTOHHSI M HENTYHHS 1O SKCTPAKIMOHHOMN
TEXHOJIOTUH C TPUMEHEHHEM PAaCTBOPOB TpU-H.-OyTHiihocdara B yrieBoIOPOTHOM pa3OaBUTEIE.
Hcxonnble TaHHBIE: SI€PHOE TOIUIMBO- METANIMYECKUM ypaH - 235 ¢ oboramenuem 3.6 % mac.,
mociie BBITPY3KH M3 peakropa oboramenue - 3.2 % mac., obomouka TB3JIa u3 Hepkaseromen
crany, creneHb Bbropanus -5000 MBr.cyr/t, kospduument xomBepcun - 0.25, Bpems
oxnaxaenus - 2 roga. Cocras crasa (% mac.): ypad - 79, MmonubaeH

- 9, maruauii - 12.

IIpumep 4

Pa3paboTka anmapaTypHO-TE€XHOJIOTMUECKON CXeMbl MepepalOTKH OTPabOTAaHHOIO SIEPHOTO
TOTUTMBA 30HBI BOCIIPOM3BOJCTBA PEAKTOpA- PA3MHOMKHUTENS 10 SKCTPAKIIMOHHON TEXHOJIOTHU.
Hcxonnble naHHBIE: s/IEpHOE TOIUIUBO -IUOKCUA Topus, o6oiouka TBOJla u3 criaBa HupKoOHUS ©
HuobueM, cooTHouieHue ypan:Topuii=1:1000, crenenp Bbiropanus -500 MBT.cyT/T, Bpems
OXJIAXKJEHUS - 2 roja.

IIpumep 5

Pa3paboTka anmapaTypHO-TEXHOJIOTMYECKOM CcxeMbl MepepaboTku oTpaboTaHHbix TB3JIoB
peakropa bH-600 ¢ mosiydeHreM OUYMIEHHBIX COCAVMHEHUM ypaHa, IUIyTOHHsS W HENTYHHS IO
AKCTPAKIIMOHHOW TeXHOJOruu. VICXoaHBIE MaHHBIE: siIEpHOE TOIUIMBO - Kapowuna ypana-235 ¢
oboramennem -25 % wmac., mocie BBITPY3ku oOoramienue - 20% wmac., obomouka TBDJIa u3
HepJKaBerolllel cTaiu, ctenedb Beiropanus -60000 MBT.cyt/T, crenens kouBepcuu - 0.3, Bpemst
OXJIAXKIEHUS - 3 roJa.

Ipumep 6

PazpaboTka ammapaTypHO-TEXHOJIOTHUYECKOW CXEMbI TEepepadOTKH paduHATOB C BBIJACICHHUEM
COeIMHEHUH ypaHa, TUTyTOHUS, HENITYHUsI, aMEepPUIIMsL, KIopusi, Oepkius u kanudopHus. Mcxonneie
JTaHHBIC: SIEpPHOE TOIUIMBO - AMOKCHA ypaHa ¢ ooOoramieHueM 3.2 %, Tociie BBITPY3KH -
0.9%,ctenens Boiropanus - 30000 MBT.cyT/T, crenens kouBepcuu - 0.3. KoHuenTpauus ypana B
padunare - 50 mr/am, mryronus - 1.5 mr/am® , venrynus - 2.102 mr/mv3,

IMpumep 7

Pa3paboTka anmapaTypHO - TEXHOJIOTUYECKOW CXEMbl T'a300YMCTKH TEXHOJOTHYECKUX CIYBOK C
y3J1a pacTBOPEHHUS sIIEPHOTO TOoIUIMBA. VIcXoqHbIe JaHHbIE: epPHOE TOIIMBO - AUOKCU]] YpaHa C
oboramenuem 3.5 %, nociue BeIrpy3ku - 1.1%, ko3 duument Bocnpousposactaa - 0.3, creneHpb
3.1.2. MeToauyeckne MaTepuajbl, onpeaessiioliie TPoleAypPbl OIEeHHBAHUS 3HAHMIA,
yYMeHHi, HABBIKOB U (MJIH) ONBITA /IeSITeJIbHOCTH B X0/Ie TEKYIIero KOHTPOJIsl yCleBaeMOCTH
Keiicol (cuTyanuu v 3a1a4M ¢ 33/IaHHBIMHU YCJIOBUSIMH)

OOyyaromuiics AOHKEH yMETh BBIICIUTH OCHOBHBIE TOJIOKEHUS M3 TEKCTa 3a]lauH,
KOTOpbIe TPeOYIOT aHAIM3a U CIIY)KaT YCIOBHSIMHU pelieHus. Fcxois U3 mocTaBIeHHOTO BOIIpoca
B 3aJ1aue, MOMBITATHCS MAKCUMAIILHO TOYHO ONPEACTUTH IPOOJIEMY U COOTBETCTBEHHO PEIIUTH €e.

3amaun MOTYT pelaThCsi YCTHO W/WIM MUChbMEHHO. [IpH pelieHuun 3aiay Takke Ba)XKHO
NPaBUIBHO CcGOPMYIUPOBATh W 3alucaTh BONPOCHl, HauuMHasg ¢ Oojiee OOMMX M, KOHYas
YaCTHBIMHU.

Kpumepuu oyenusanus — OlleHKa YUUTBIBAE€T METOJIbI M CPEICTBA, UCIOJIb30BAHHBIE MPU
pelLIeHNH CUTYallMOHHOM, TPOOIEMHOM 3a/1a4H.

OneHka «omauuno» CTaBUTCA B CIydae, Korjia 00yJaronuiics BBIMOIHIII 3aaHne (PeLi
3ajauy), HUCMOJb3Yys B IOJHOM OOBbEME TEOpeTHYECKHE 3HAHMA W NPAKTUYECKUE HaBBIKH,
MOJTy4EeHHBIE B ITpoliecce 00ydeHusl.

O1eHKa «xopouto» CTaBUTCS, €CITU 00YJArOIIUICS B 11€7I0M BBITNOJIHUI BCe TpeOOBaHUS, HO
HE COBCEM YETKO OTPE/EISIETCsl ONopa Ha TEOPETUUYECKUE MOJI0KEHUS, N3JI0KEHHbBIE B HAYYHOU
JUTEeparype o JaHHOMY BOIIPOCY.



OueHka «yodosremsopumenvHoy CTaBUTCS, €CIIH 00YJAIOIIUNACS TOKa3all MOJIOKHUTEIbHbIE
pE3yJIbTAThl B IPOLIECCE PEIICHUS 3a1a4H.

OueHka «HeyOdosemeopumenbHoy CTABUTCSA, €CIU OOY4YalOIIMICS HE BBIIOJIHWI BCE
TpeOOBaHUSI.
3.2. OueHOYHbIe MATEPHAJBI /151 IPOBEIEHUS MPOMEKYTOUHOM aTTecTaluu
3.2.1. Kputepuu o1ieHKH pe3y/ibTaTOB 00y4eHHs M0 AUCHHUILINHE (MOAYJII0)

M xana Pe3ysbTaThI
IMoka3aTenn oneHNBaHUS Pe3yJIbTATOB 00y4YeHHSs
OLICHMBaHUA o0yueHust
OTJIMYHO 3Haer: - oOyyarommuiics TIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEPEHHO,

JIOTHYHO, TIOCIIEIOBATEIHLHO M TPaMOTHO €r0 M3JIaraeT, OIHUpasich Ha 3HAHUSA
OCHOBHOM W JIOTIOJTHUTENIEHOU JINTEPATYPHI,

- HAQ OCHOBE CHUCTEMHBIX HAYYHBIX 3HAHUH JeiacT KBAJIU(QHUIIUPOBAHHEIC
BBIBOZIBI ¥ 0000IIIEHUS, CBOOOTHO ONEPUPYET KATCTOPHUSIMH U TIOHATHUSIMHU.
VYmMmeer: - oOydaromuiics yMeeT CaMOCTOSATENbHO W IPaBWIBHO pemarh ydeOHO-
npodecCHOHANBHBIC — 3aJayd WM  3aJaHus, YBEPCHHO, JIOTMYHO,
MOCJIEIOBATENILHO U apTYMEHTUPOBAHO U3JIaraTh CBOC PEIICHUE, HCIIOIb3YsI
HAyYHBIC TTOHATHUS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bnaneer: - Oo0ydaroIMiics BiaJeeT PalMOHAILHBIMUA METOAaMU (C HCIOIh30BAHUEM
palMOHATIBPHBIX METOMIUK) PEIICHUS CIOKHBIX MPO(EeCCHOHANBHBIX 3a/ad,
MpEeACTaBIEHHBIX JIEJIOBBIMU UTPAMHU, KEcaMu U T.1.;

IIpu pemieHny NpoAEMOHCTPUPOBAI HABBIKU

- BBIJICJICHUSA TJIaBHOIO,

- CBSI3KOW TEOPETHYECKHX TMOJIIOKEHUH ¢ TPeOOBaHUSIMU DPYKOBOASIINX
JIOKyMEHTOB,

- M3JIOKEHHSI MBICTICH B JIOTUYECKOW MOCIICI0BATEIBHOCTH,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITHI, SBJICHUH, MPOIECCOB B MX
B3aMMOCBS3H U AUATEKTUYECKOM Pa3BUTHH.

XOPOLIO 3HaeT: - oOyJaromuiics TBEpAO YCBOMJ MaTepual, JOCTaTOYHO TPAMOTHO €ro
W3JIaraeT, ONUPasCh Ha 3HAHUS OCHOBHOM U JOTIOJIHUTEIILHON JIUTEPaTYpHI,
- 3arpyassiercs B (OPMYJIMPOBaHMHM KBadU(DUIMPOBAHHBIX BBIBOJIOB U
0000IIIeHN, omepupyeT KaTeropusMH M TOHATHAMH, HO HE BCeria
MPaBUIIBHO UX BEpPUPHULIUPYET.

YwMmeer: - 00yJaromuiica yMeeT caMOCTOATENIEHO M B OCHOBHOM IPaBMJIBHO peIiaTh
yueOHO-TIpodecCHOHaIbHbIC 3a/laud WM 33/IaHHs, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATEIFHO U apryMEHTHPOBAaHO H3JaraTh CBOE pEIICHHE, HE B
MOTHOM Mepe HCIONB3Yysl HaydHBIe MOHATHA U CCHUIKM Ha HOPMATHBHYIO
6azy.

Brnaneer: - Oo0ydJarouiics B ILIEJIOM BIIAJEET PAIlMOHAIHHBIMH METOIAMHU pEIICHHS
CIIOXHBIX TIPOECCUOHATIBHBIX 3a/1a4, MPEJICTABICHHBIX IEOBBIMU HUIPaMH,
KelicaMu | T.].;

IIpu pemennn cMOr MPOAEMOHCTPUPOBATH TOCTATOYHOCTH, HO HE
TITYOMHHOCTH HaBBIKOB,

- BBIICTICHUS TIIABHOTO,

- U3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIEN0BATEIIBHOCTH,

- CBS3KM TEOPETHYECKHUX MONOKEHHH ¢ TpeOOBAHMSAMHU PYKOBOISIIINX
JIOKYMEHTOB,

- CaMOCTOSITENTLHOTO aHasin3a (akThl, COOBITHIA, SIBICHUH, IPOIECCOB B UX
B3aMMOCBSI3U M THAJICKTHYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0yJaromuiics OPHEHTHPYETCS B MaTepHaie, OMHAKO 3aTPYJHICTCS B €T0
PUTEJIbHO HM3JI0KEHUH,
- TIOKa3bIBa€T HENOCTATOYHOCTh 3HAHMN OCHOBHOH M JOIOJHUTEIHHOU
JTUTEPATYPHL;

- c1ab0 apTyMEHTHPYET HayqHbIE TTOTOKEHHS;

- MPaKTHYECKH HE CTIOCOOCH CPOPMYITHUPOBATH BEIBOIBI U 0000MICHNS;

- YaCTUYHO BJIAJIEET CUCTEMOMN ITOHSATUH.

Ywmeer: - oOyuaromuiicsi B OCHOBHOM YMEET pemuTh ydeOHO-Tpo(hecCHOHATBHYIO
3a/ady WM 33/1aHHE, HO JIOMYCKaeT OMIMOKH, c1abo apryMeHTHpPYeT CBOE
peleHne, HeJOCTaTOYHO HCIIONB3YeT Hay9dHBIE TOHSTHS W PYKOBOSIIHE
JIOKYMEHTBIL.

Brnaneer: - oOywaromiicsi BiazeeT HEKOTOPHIMH pPalMOHAJIBHBIMH METOAaMHU
PpeIIeHus! CI0XKHBIX PO eCcCHOHATBHBIX 33144, IPEICTABIECHHBIX JIETOBBIMH




UrpaMu, KecaMu U T.11.;

IIpu pemenny mpoaeMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIaBHOTO,

- UBJIOKEHUS MBICIIEH B JIOTMYECKOM ITOCIIEA0BATENHHOCTH,

- CBS3KH TCOPETHUYCCKUX TONOKEHUH ¢ TPeOOBAHUAMHU PYKOBOISAIIAX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHan3a (akThl, COOBITHH, SBIICHUH, MPOIECCOB B UX
B3aUMOCBS3H U TMATEKTHYECKOM Pa3BUTHH.

HEYIOBJIETBO- 3Haer: - 00OyUaroNIMiicsa He YCBOMI 3HAYUTEIILHON YaCTH MaTepUaa;
PUTEJIBHO - HE MOXET apryMEHTUPOBATh HAyYHbIE IIOJI0KEHUS;

- He (OpPMYITUPYET KBATU(UIIMPOBAHHBIX BEIBOJIOB U 00OOIICHNU;
- HE BJaJieeT CUCTEMOH MOHITHH.

VYmeer: oOydJaromuiicss He IoKa3ajl yMEHHE pelaTh y4eOHO-IPO(eCCHOHATBHYIO
3a7a4y WIH 33/iaHue.
Brnaneer: HE BBITIOJIHEHBI TPEOOBAHUS, TMPEABSIBISIEMbIC K HABBIKAM, OICHHUBAEMbBIM

«KYAOBJICTBOPUTCIIBHOY.

3.2.2. KOHTpOJILHbIe 3aJaHusA /UM UHbIE MaTrepHuaJbl 1Jisd IMIPOBCACHUSA HpOMe)KyTO‘lHOﬁ
arrecranmun
Chucokx BOIIPOCOB VIl YCTHBIX OTBETOB (Bapl/laHTbl TeCTa)

1.

N

o kW

® N

10.
11.

12.
13.

14.
15.

16.
17.

18.

19.
20.
21.
22.
23.

Bnusnue  nerupyrommx — 100aBOK  HAa  CBOWCTBA  METAJNIMYECKOTO  ypaHa,
TeMI0(U3NUECKUEe U SJIEPHBIC XapPAKTEPUCTUKA METALTMYECKOTO ypaHa M IUTyTOHUS,
OKCHJIOB, KapOWJOB, HHUTPUIOB W CHJIHIMIOB - TEPCHEKTHBBl HX TPUMEHCHHUS B
SHEPTETUUECKHUX PEaKTOPax Ha MEICHHBIX U OBICTPBIX HEHTPOHAX.

M3meneHnne W30TOMHOTO COCTaBa ypaHa, IUIYTOHUS U TOPHs BO BpeMsi paOOTHI peakTopa
Y TIOCJI€ BBITPY3KH TOTUIHBA.

OO6mrast XxapakTepuCTUKA MPOAYKTOB JICTICHUS.

Heo6xomumMocTh oXIakaeHusI IACPHOTO TOTUIMBA.

Koncrpykuuu TBOJIos.

Marepuan o6oouek: Hep)KaBeroIlas CTaidb, CIUIaBbl MarHusi, AIIOMUHUS, IUPKOHUS H
HUOOUS.

Knaccudukanus TBIJIoB u TpeboBanmsi, mpeabsIBIsieMble K HUM.

TpancnoprupoBanue TB3Jlos.

[ToaroToBuTeNbHBIC OTIEPALIUU, TPEAIICCTBYIOIIME PACTBOPEHUIO SJIEPHOTO TOIUIMBA:
pacyexyioBKa, CHATHE 000JI04eK, pe3ka. CHATHE 000JI0YEK MEXaHUIECKUM CITOCOOOM.
XUMHUYECKUE METO/IbI yaasieHus 00osouek TBIJIoB. Y nanenne 000104eK U3 aTFOMUHHS.
Xumudeckue MeToasl yaaneHus obosnouek TBDOJIoB. PactBopenue o6osouek u3
LUPKOHUSA

(TMpKauIos) B IIIABUKOBOM, CEPHOM KUCIOTaX B PTOPUIE aMMOHHUSI.

Xumuyeckue MeTonsl yaaienus obosiouek TBOJIoB. PactBopenue o060m04ex u3
HEp KaBEIOILEH CTalu.

BricokoTemmnepaTypHblie criocoObl pa3pylieHUs: 000JI04eK U3 HEPHKaBEIOIel CTaH.
[IpenBaputenbHOEe yAaneHuE Ta3000pa3HbIX MPOIYKTOB JEJICHHS U3 JUOKCUIA ypaHa
IIPU TEPMHUYECKOM 00paboTke B aTMOchepe KucIopoaa (BOJIOKCHIALINS ).

PactBopenue siaepHoro TorurBa. OCHOBHBIE TPUHITUIIBL U TPEOOBAHUS K MPOIIECCY.
PactBopenue s1epHOro TomiMBa Ha OCHOBE METAJUIMUECKOTO ypaHa B a30THOM KHUCIIOTE.
XUMHU3M Tpolecca. 3aBUCUMOCTh pPAcXoJa Aa30THOW KHUCJIOTHI OT amnmnapaTypHOIo
odopmienus mpouecca. CocTaB OTXOAAIIUX T'a30B.

PactBopenue sepHOro TOIIMBa Ha OCHOBE CIUIABOB YpaHA U aJIOMHMHMS B LIEIOYAX U
a30THOM KHCIOTE.

PactBopeHue ypaHa ¢ BBICOKMM M HU3KUM COAEPKAaHUEM LIMPKOHUS B KHCIIOTaX.
PacTBOopeHue crtaBoB ypaHa ¢ MOJTHOICHOM.

OnexTpoxumuueckoe pactsopenrne TBOJIos.

PactBopenue quokcuaa ypana B a30THOH kucioTe. OCOOEHHOCTH PaCTBOPEHHUSL.
CoBMecTHOE pacTBOpeHHE 000JI0YKH U3 HEPIKABEIOIIEH CTaal U TOTUINBA.
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41.
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45.
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VICTOYHHMKHM TOSIBIIEHUSI OCAJKOB B IMPOIECCE PACTBOPEHHUS OKCHIHOTO SIAEPHOTO
TOTLIMBA.

Tums! ocankoB. OcBeTIeHHE PaCTBOPOB.

O06e3BpexxnBaHUE ra3000pa3HBIX PAJANOAKTHBHBIX OTXOO0B.

AnmaparypHoe opopMIICHHE IPOLIECCOB XUMUYECKOTO CHATHSI 000JI0UYEK U PaCTBOPEHUS
sIepHOro TOIMBA. KOHCTPYKIMM amnmapaTtoB MEPUOJHMYECKOTO W HEMpPEPBIBHOTO
JICUCTBUA.

OO0mas xapakTepuCTHKa COCTOSHUS ypaHa, IUTyTOHUS, HENTYHUS, TOPUS B HUTPATHBIX
pacTBopax.

Peakuuu mucnponopuuonupoBanus HenTyHus(V) u minyronusa(IV). Oxucnurenu u
BOCCTAHOBHTENH, HCIOJb3yeMble B TPOMBIIUICHHOCTH JUISI HM3MEHEHHUS CTEICHHU
OKHUCJICHHUS HENITYHUS U TUTYTOHUS.

Bo3MoskHBIE BapuaHTHI pa3fefieHus ypaHa U IUTyTOHHS, OCHOBAHHBIC HAa COOCAKICHUU
Ha HocuTelsix. DocdaTtHo - PropuaHas cxema.

Bo3MoskHBIE BapuaHTHI pa3JefieHusl ypaHa W TUTYTOHHsI, OCHOBAHHBIE Ha COOCAXKJICHUU
Ha HOcHTeNsX. JIaHTaH - cynbdarHas cxema.

Bo3MoskHBIE BapuaHTHI pa3feiieHus ypaHa U IUTyTOHHS, OCHOBAHHBIC HAa COOCAKICHUU
Ha HocHuTelsx. JlaHTaH - GropumHas cxema.

Bo3MoskHBIE BapuaHTHI pa3felieHus ypaHa U IUTyTOHUs, OCHOBAHHBIE Ha COOCAXKICHHU
Ha HocHuTeNsX. DTOpUAHO - arleTaTHAs cXeMa.

OOmiast XapakTepHCTHUKA HCIOJB3YEMBIX B TPOMBIIIJICHHOCTH OKCTPAareHTOB U
pazbaBUTEINCH.

Br100p skcTpareHnTa U cxeMbl epepabOTKH SIIEPHOTO TOTUIMBA.

[loarotoBuTenbHbIE oOmepanuu (TMepea AKCTPAKIHMel): KOPPEeKTHUPOBKA pacTBOPOB,
OTTOHKA 0J1a U pyTeHHsl, COPOLIMOHHOE U3BJICUEHUE IIUPKOHUS, HUOOUS U PyTEHHUSI.
Cxema 3KCTpPakLMOHHOTO pa3JieIeHHs ypaHa M IUTYTOHUS C OYUCTKOM OT MPOJYKTOB
JIeJIEHUs C TIOMOIIIbIO TeKCOHA.

Cxema 3KCTpPakIMOHHOTO pa3JesIeHHs ypaHa M IUTYTOHHUS C OYMCTKON OT MPOIYKTOB
JICJICHHSI C TIOMOIIBIO0 OyTeKca.

BoccranoBurenu, npuMeHseMble IpU pedKCTpakiu mryToHus. CriocoObl cTabriIn3anuu
coctostHui - xkene30(11) u ypar(IV) B a30THOKHCIIBIX pacTBOpax.

Cxema 3KCTpPakUMOHHOTO pa3JieIeHHus ypaHa M IUTYTOHUS C OYUCTKOM OT MPOJYKTOB
JIEJICHHS C TIOMOIIBIO0 TpU-H.-OyTriIdocdaTa.(craboKucaoTHas)

Cxema 3KCTpPakUMOHHOTO pa3JieIeHHus ypaHa M IUTYTOHUS C OYUCTKOM OT MPOJYKTOB
JICJICHHS C TIOMOIIBIO0 TpU-H.-OyTriidocdaTa.(CHIBHOKUCIOTHAS)

Cxema 3KCTpPakIMOHHOTO pa3ieIeHUs ypaHa WM IUTYTOHUS C OYUCTKOM OT MPOJYKTOB
JIeNIeHus ¢ TIOMOIIbIO Tpu-H.-OyTuindocdara.(BBOP)

Crabunuzanus COCTOSHUM TUTYTOHUS M HENTYHHS B CTETEHAX OKUCIeHUs, paBHbIX (VI)
u (V).

OcHOBHbBIE MPUHLUIBI pa3feNieHUs] HENTYHUS W ypaHa MPU HCIOJIb30BAHUHM METOJIa
KUAKOCTHOM SKCTPAKLIUU.

OcHOBHBIE IPUHIUIBI Pa3/IeICHUs HENTYHUS U TUTYTOHUS TIPU MCTOJIh30BAaHUH METO1a
KUAKOCTHOM IKCTPAKIIUU.

DOKCTpPakIIMOHHOE BBIJICJICHHE HEMNTYHUs, IUIyTOHWS W YypaHa U3 PacTBOPOB
oTpaboTaHHOrO AepHoro ToruBa Thd (oOiue npuHIKIMILL).

Pannonus opraHnueckux pacTBOpUTENEH U HKCTpareHToB. Pereneparius.

[IpumeHeHre yriieBOJOPOIHBIX pacTBOpUTENEd B KadecTBe pasOaBuTeneil Ans
IKCTPAKIIMOHHBIX cUCTeM. OCOOCHHOCTH, HEIOCTAaTKH U TMPEUMYIIECTBA CXEM TpHU
WCIIOJIb30BAHUU BHINIEYKa3aHHBIX pa30aBUTENCH.

[IpuMeHeHHEe YeTHIPEXXJIOPUCTOTO  yriepoja B  KadecTBe paz0aBuTeNss s
AKCTPAKIIMOHHBIX cucTeM. OCOOCHHOCTH, HEIOCTaTKH U MPEUMYIIECTBA CXEM IpHU
WCIOJIb30BAHMU BBINIEYKA3aHHOTO pa30aBUTEIS.
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50. DKcTpakIoHHas nepepadboTKa pacTBOPOB, MOIY4aeMbIX MTOCIE PACTBOPEHUS CIIAaBOB U
KOMIIO3MIIMH ypaHa ¢ MUPKOHUEM U HEpIKaBEIOLIEH CTaJIbIO.

51. KoHIeHTpUpOBaHUE TUTYTOHUS W HENTYHUS TIPHU UCTIOJIH30BAHUM TPETHUYHBIX AMHHOB B
Ka4yecTBE IKCTPAreHTOB. PesKCTpakIys MIIyTOHUS U HENTYHHS U3 OPraHu4YecKoi (asbl.

52. Cxembl U3BJICUCHHS ypaHa U3 00IydeHHOTO TOPHs TpH-H.-OyTuiadochaTom.

53. DKCTpaKIIMOHHOE pa3/ieliCHHE ypaHa, TOpHsl M NPOTaKTHHUSA. CIIOCOOBI M3BIICYCHHUS
MPOTaKTUHUA-233 U3 PacCTBOPOB.

54. Kpyr 3amad, pemaemMbplX C TOMOIIBIO METOJla HOHHOTO OOMEHa B TEXHOJOTHH
00paboTaHHOTO si/IepHOrO TOTUIMBA. [Iporiecchl paaroau3a HOHOOOMEHHBIX MAaTEPHAIOB.

55. Paznenenue ypaHa, IUTYTOHUS W HENTYHHUS C MCIOJIb30BAaHMEM aAHUOHUTOB.
CraOunm3anus CTeneHeld OKUCIICHUs IUTYyTOHMS M HENTYHUS B HOHOOOMEHHOM

TEXHOJIOTHH.
56. KoHneHTprpoBaHue MIyTOHNS HOHHBIM OOMEHOM (Ha KaTHOHHUTAX)
57. KoHlleHTpupoBanue TTYTOHUS MOHHBIM oOMeHOM (Ha AHUOHUTAX).

56.KoH1leHTpupOBaHUE TUIYTOHUS IPOTUBOTOYHON IKCTPAKIIUEH.

58. Cocrosinue ypaHa, TUTYTOHHS, HENTYHUS W TPOJYKTOB JCICHUS B a30THOKHCIBIX
pacTBopax, coJepKamux NEPOKCHT BOJIOPOIa, OKcalaT- U GTOPHI-HOHBI.

59. OcamurenpHbnii adpduHaK WTyToOHHUA. OCaKACHUE IITyTOHUS B (hOPME OKCATIATOB.

60. OcamuTenbHbIN adduHaK MTyTOHHUS. OCKICHHE TUTYTOHUS B OpME IEPOKCHIA.

61. Ocamurenpupnii apduaax twryroHus. OcaxaeHue IuTyToHHs B (opme (HTOpPHIOB.
BoccranoBiieHre TUTYTOHUS 10 METaJlIA.

62. T'azodropuaHblii cioco® pereHepanui OTPabOTAHHOTO SIEPHOTO TOIIUBA. DU3HKO-
XHUMHYECKHE CBOHCTBA PTOPHUIOB ypaHa, ITyTOHUS, TIPOJTYKTOB JICJICHHUS H KOPPO3HUH.

63. ['a30¢TopuIHbII crTOCO0O pereHeparui 0TpaboTaHHOTO AIEPHOTO ToTuIMBA. PazneneHue
rexkcaTOpUIOB ypaHa U TUIyTOHUSI.

64. Knaccudukanusi paanoakTUBHBIX 0TX0J0B. Mcrounuku otxonoB. KoHueHnTpupoBaHue
OTXOJIOB.

65. CrmocoObl M3BJICUCHUS W3 PAJAMOAKTHBHBIX OTXOJOB TEXHEIUsS, IMUPKOHHS, HUOOWS,
PEAKO3EMENbHBIX AIEMEHTOB, CTPOHLIUS, 11€3Usl.

66. CriocoObl H3BJEUEHHUS U3 PAJUOAKTUBHBIX OTXOJOB TPAHCIUIYTOHUEBBIX 3JIEMEHTOB
(TIID).

67. I'pynnmoBoe  paznenenne TIID wu  peakosemenbHbIX 3meMeHTOB  (P3D) w3
paguoxuMuueckux oTxoqoB. Pazpenenme TIID wu P30 Meromamu KUIKOCTHOM
AKCTPAKIIHH.

68. I'pynmoBoe  pasnenenne TIID wu  peakosemenbHbIX 31MeMeHTOB  (P3D) w3
paanoxumuueckux otxonoB. Pasnenenne TIID u P35 merogamu nonHoro ooMeHa.

69. BricanuBaroliee AelicTBUE a30THOM KUCIOTHI HA AKCTPAKIIMIO HUTPATOB YPaHUIIA U TOPHUS
pacTBopaMu Tpu-H.-OyTundocdara B KepocHHeE.

70. BeicanuBatomiee neiictBue HUTpatoB ammonus u amomuHus(Il) Ha sKcTpakuuio
HUTPATOB ypaHHIIa U TOPHUS pacTBOpaMu Tpu-H.-OyTuidocdaTa B KEpOCUHE.

71. Bnusinre cooTHomIeHUs (a3 Ha SKCTPAKUMI0O HUTpaTa ypaHWIa pacTBOpaMH TPH-H.-
Oyrundocpata B KepocuHe. DKCTpakIMOHHass ouyucTka ypaHa (VI) oT mpomykTos
JIeTICHUS.

72. NoHOOOMEHHOE U3BJICUEHUE YpaHa U3 paCTBOPOB OOIyUYEHHOTO TOPHSL.

73. NonooOMeHHOE u3BiIeUeHHEe CcBoOOAHOTrOo OoT Hocurtens wm3otorma 234Th (UX1) wus
pacTtBopoB coJeit ypanuna(VI).

3.2.3. MeTtoguueckue MaTepuajbl, ONpeAeisiiONMe TPOUeIypbl OLEHUBAHHUS 3HAHMIA,
yYMeHHii, HABBIKOB B X0/ie IPOMEKYTOYHOI aTTecTaluu
IIpouenypa oneHnBanus 3HaHMIi (TECT)

[IpennaraemMmoe KOJIUYECTBO 3aJaHUIl 20

[TocnemoBaTenbHOCTH BEIOOPKU Omnpezenena mo pasaenam

Kpurepun onienku - IPaBWIbHBIM OTBET HA BOMPOC

«5» ecim npaBWIbHO BRMOHEHO 90-100% TecTOBBIX 3amaHuit
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«4» ecin MpaBUWJIBHO BBIMOJIHEHO 70-89% TecTOBBIX 3aaHUI

«3» ecin MPaBUWJIBHO BHIMOJIHEHO 50-69% TecTOoBBIX 3aJaHUI
IIpouenypa oneHuBaHus 3HAHMI (YCTHBIN OTBeT)

[Ipenen AaUTENBHOCTH 10 munyT

[IpepnaraeMoe KOINYECTBO 3a/IaHAM 2 Bompoca

IMocnenoBateabHOCTD BEIOOPKY BompocoB u3 | CorydaiiHas
Ka)KJIOTO pasjena
Kputepun oneHku - TpeOyeMBbIil 00beM U CTPYKTYpa

- U3NIO)KEHHE MaTepHraia 6e3 (paKTHIecKuX OmmuOoK

- JIOTHKa M3JI0KCHUS

- UCIIONIb30BAaHUE COOTBETCTBYIOIICH TEPMUHOIOTHH

- CTWJIb PEUH 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 BOIPOCOB

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

(I)aKTI/I‘IeCKI/Ie OI_HI/I6KI/I, HapylmcHa JIOruKa H3J1I0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIASA TCPMHUHOJIOI'MN

IIpoueaypa oumeHMBaHUsI YMEHMH U HABBIKOB (pellleHHE MPO0JIeMHO-AHAJIMTUYECKUX M
NPAKTHYECKHUX Y4eOHO-TIpodecCHOHAIBHBIX 32/1a4)

IIpenaraemMoe KOJIMUECTBO 3aJaHUI 1
ITocnenoBaTeIbHOCTh BEIOOPKU Cayuaiinast
Kpurepuu oreHku: - BBIJICTICHHE U TIOHUMaHHE TIPOOJIEMBI

- YMeHHe 000011aTh, COMOCTABIATh PA3JINYHbIE TOUKH 3PEHUS

- TOJIHOTA MCIOJIb30BaHUSI ICTOYHUKOB

- HAJINYME aBTOPCKOM MO3ULIUU

- COOTBETCTBHUE OTBETA MIOCTABICHHOMY BOIIPOCY

- HCIONB30BaHME COIMAJIBHOTO OmblTa, Matepuanos CMU,
CTaTHUCTHUYECKUX JAHHBIX

- JIOTUYHOCTb U3JI0KCHUSA

- YMEHHE cJieaTh KBaJu(UIIMPOBaHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3PEHUSI PEIeHHs IPOeCCHOHAIBHBIX 33124

- YMEHHE IPUBECTU IPUMED

- OII0pa Ha TEOPEeTHYECKUE MONOKEHUS

- BJIaJICHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecnu TpeOOBaHHUS K OTBETY BHIIIONHEHBI B IOJIHOM 00BeMe

«4» ecnu B IIEJIOM BBITMIOTHEHBI TPeOOBaHUSI K OTBETY, OJHAKO €CThb
HEOONbIINE HETOYHOCTH B M3JI0)KEHHHM HEKOTOPBIX BOIPOCOB.
3atpynHsiercs B (QOpPMYIHPOBAaHMM  KBAIHU(UIMPOBAHHBIX
BBIBOJZIOB M 00OOIIIEHNI

«3» ecnu TpeOOBaHMUS BBHIIIOTHEHBI YACTUIHO — MBITAETCS 0OOCHOBATH CBOIO
TOYKY 3pEHHUs, OJHAKO clabo apryMeHTHpyeT HaydHbIC
MOJIOKCHUS, TMPAKTHYECKH HE CIIOCOOEH  CaMOCTOSTEIHbHO
chopMynupoBaTh BHIBOABI W OOOOIICHWS, HE BHIWT CBS3b C
poheCCHOHAIBHOMN AeATENbHOCTIO

4. Y4eOHO-MeTOAMYeCKOe ¥ MaTepHAJbHO-TeXHHYECKOe ofecnmedeHHe JTHCHUTLIMHBI
(MoxyJis)
4.1. DneKTpOHHbIE YUeOHbIe U3AaHUS
1. benenko, C.B. Snepnas ¢usuka: xpaHeHue OOJYYEHHOTO KEepaMHUYECKOTO SIEPHOTO
ToruMBa : ydyeObHoe mocobue ans By3oB / C. B. benenko, U. B. Illamanun. — Mocksa :
WznarensctBo FOpaiit, 2022. — 191 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-
04071-5. — Tekcr : snexTpoHHbIH // OOpa3zoBarenbHas miuatdopma FOpaiit [caift]. —
URL.: https://urait.ru/bcode/492716 .
2. Tapmmn, A. II. KomnosunuoHHble MmaTepuaibsl B MamuMHOcTpoeHHH. Kepamuueckue
matepuansl / A. I1. Tapmmn, I'. I1. 3aitues ; [Tox pen.: Fapmun A. I1.. — 2-e uza., crep.
— Cankrt-IlerepOypr : Jlanb, 2022. — 412 c¢. — ISBN 978-5-8114-9983-0. — Texkcr :
SNIeKTpOHHBIN //  Jlanb @  anmekTpoHHO-OMOnmuoreunas  cucrema. —  URL:
https://e.lanbook.com/book/202157 . — Pexxum mocryma: ajsi aBTOPH3. MOJIb30BATEICH.
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3. Anexkcees, C. B. lucnepcuonnoe spepHoe tomuso / C. B. Anekcees, B. A. 3aiines, C. C.
ToncroyxoB. — Mocksa : Texnocdepa, 2015. — 248 ¢. — ISBN 978-5-94836-428-5. —
Texct : oanexrponHsblii / JlaHe : 3nekTpoHHO-OMOMMOTewHass cucrema. — URL:
https://e.lanbook.com/book/87736 . — Pexwum nocrtyna: st aBTOpHU3. MOJIb30BATEIICH.

4.2. DieKTpoHHBIE 00pa3oBaTe/ibHbIE Pecypchl
1. Dnexrponnas 6ubnmoreunas cucrema «5C FOPAMTy Biblio-online.ru (3BC «IOpaiity)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnexTpoHHO-OmMOMMoreynas cucrema ZNANIUM [Onekrponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OubimoTeuHas cucrema «KOHCyIbTaHT CTyIeHTa» [ DIeKTpOHHBIN pecypc].
— URL.: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnexktpoHHass OubnuoTteka [OnektpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexrponHas Oubnnoteka «KubepJlenunka» [Onexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmanmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam)
[DnexTponHsIit pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbIi LEHTP HMHPOPMAIMOHHO-00pPA30BATENbHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NMPodeccHOHATIbHBIE 0a3bl JaHHBIX U MH(OPMANIMOHHBIE CIPABOYHbIE
CHCTEMBI

OO6yuatomumMcst  obecrieueH J0CTyn (yAaJeHHBIH JIOCTYN) K HIDKE CIEAYIOIUM
COBPEMEHHBIM MPO(ecCHOHANBHBIM 0a3aM TaHHBIX 1 HH()OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM:

1. CnoBapu w® OSHUOMKJIONEIWW Ha Akamemuke [OnekTpoHHbi pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nH(pOPMAIMOHHO-TIPABOBOTO obecnedeHus «I apaHTy [DIeKTpoHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIEKT JIMIEH3HWOHHOT0 M CBOOOJHO PpPacHpoOCTPaHSieMOro MPOrpaMMHOIO
olecrneyeHnsi, B TOM YHcJe 0T€4eCTBEHHOT0 IPOM3BO/ICTBA
1. JluuensnoHHOE MporpaMMHOe obecrieueHure: onepanuonHas cucrema Microsoft Windows,
nakeT oucHBIX npuitokeHuit Microsoft Office.
2. CBo0oaHO pacmpocTpaHsieMoe MpOorpaMMHOE oOecriedeHre: CBOOOTHBIC MaKEThl O(PUCHBIX
npunoxenuid Apache Open Office, LibreOffice.
3. IlporpammHoe obecrieyeHre OTEYECTBEHHOTO IPOU3BOJICTBA: CIPABOYHO-IIPABOBAs
cucteMa «["apanT» (DneKTpoHHBIN nepuoandeckuii cnipaBouyHuk «Cucrema TAPAHTY),
obpazoBatenbHas mnatpopma FOPAWT (Dnekrponnas Guénmoreunas cucrema «OBbC
FIOPAWT» Biblio-online.ru (3BC «IOpaiit»)), 31eKTPOHHO-OMOIMOTEUHAsI CHCTEMa
ZNANIUM, snexktponnast Oubnuoreynas cucrema «KOHCylIbTaHT CTYACHTay.
4.5. O0opynoBaHue U TEXHUYECKHE CPeICTBA 00yUeHHs

Jisa peanuzanuu JUCHUIUIMHBL (MOJIYJSl) HCIONB3YIOTCS Y4eOHBbIE ayAuTOPUH IS
MPOBENICHUSI YUYEOHBIX 3aHATUH, KOTOpbIE OCHAIIEHb OOOpPYJOBAaHHMEM U TEXHUYECKUMU
cpeacTBaMu OOy4deHHUs, U MOMELICHUs Ul CaMOCTOSTENbHOM paboThl 00ydaromuxcs, KOTopble
OCHAII[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJKIIOUEHUS K ceTu «VIHTepHeT» u
oOecreyeHbl JIOCTYIIOM B JJIEKTPOHHYI HH(OpMaIMOHHO-00pa3oBatenbHyo cpeny PXTY
uM. J[.U. Menneneea. Jlonyckaetcst 3aMmeHa 000pYAOBaHUsSI €TO0 BUPTYaTbHBIMU aHAJIOTAMH.

HaumeHoBaHue y4eOHBIX ayAUTOPHii 111 OcHaIIEHHOCTH YYeOHBIX ayAUTOPHii 1JIs1 MPOBeIeHHs
npoBeeHus1 y4eOHbIX 3aHATUH U Y4eOHBIX 3aHATHI U MOMeIeHU /I CAMOCTOSITe TbHOMI
MOMeIlleHUH VIS CaMOCTOSITeJIbHOM pa0oThl 000pyI0BAaHHEM M TEXHHYECKUMH CpeCTBAMHU
padoTbI* o0y4eHust
YuyeOHble  ayauTOpMH  JUIA  TIPOBEJACHMS | YdueOHas ayanTOpusl YKOMIUIEKTOBAHA CHEIHaIM3MPOBAHHOMN
Yy4eOHBIX 3aHATHI MeOenbplo, OTBEYAIOIIEH BCEM YCTAHOBICHHBIM HOpMaM H
TpeOoBaHUSIM, 00OpYJOBAaHHEM W TEXHHYECKMMH CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYIbTUMEANHHOE 000pYAOBaHNE).
[Tomemnienune 1151 caMOCTOSITENBbHON paboTh ITomenieHne  OCHAIIEHO  KOMIBIOTEPHOM  TEXHHUKOM  C
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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/

BO3MOXHOCTBIO TMONKIIOUECHUS K cetn «lMHTepHeT» U
00eCIIeYeHHEM JIOCTYNa B 3JCKTPOHHYIO WH()OPMAIMOHHO-
obpazoBatenpHyto cpeny PXTY wum. J[.U. MennmeneeBa u k
3BC.

* Homep KOHKpETHOW ayAWTOpWH yKa3aH B INpHKa3ze 00 ayAuTOpHOM (OHIE, paclicaHWM y4eOHBIX 3aHITHA U

pacircannu npOMexcyrquoﬁ aTTCCTalluu.
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