


1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

[{enbro 0OCBOEHUS AUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMINX KOMITETSHITUH:

— OIIK-1. CriocoGeH aHanu3upoBaTh M HUHTEPIPETUPOBATH PE3YJIbTAThl XUMHUYECKHX
IKCIIEPUMEHTOB, HAOIIOACHUIN U U3MEPEHUH.

— OIIK-2. CriocobeH mNpoBOAWTh € COOJIOJICHUEM HOPM TEXHUKH O€3011acCHOCTH
XUMUYECKUM IKCIIEPUMEHT, BKJIIOUas CHHTE3, aHAIN3, U3yUYEHHE CTPYKTYPhl U CBOMCTB BELIECTB
U MaTepUaJIOB, UCCIIEAOBAHUE MTPOLIECCOB C UX YUACTUEM.

—TIK-1. CiocoOeH BBIOMpAaTh W HCIOJNH30BATh TEXHHUYECKUE CPEICTBA M METOIbI
UCIBITAHUN JUIS  pEIICHHUsS HCCIEAOBAaTeIbCKUX 337ad XUMHYECKOHW HaIpaBICHHOCTH,
MOCTABJICHHBIX CICIIMATMCTOM 00JIe€ BRICOKOW KBTI (DUKAITHH.

PesynbpTaTramu 0CBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINEe WHAUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

NOIIK-1.1. CucremMatu3upyeT U aHATM3UPYET Pe3yIbTaThl XUMHUYECKUX KCIIEPUMEHTOB,
HaOJIIOJICHUH, U3MEPEHUH, a TaKKe PE3yJIbTaThl PACUETOB CBOMCTB BEILIECTB U MATEPUAJIOB.

HOIIK-1.2. IIpennaraetT WHTEPIPETAIMIO PE3YIHTATOB COOCTBEHHBIX 3KCIIEPUMEHTOB U
pPacueTHO-TEOPETUIECKIX Pa0dOT C UCIOJIB30BAHHUEM TEOPETUYECKUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3/IEIOB XUMHH.

NOIIK-1.3. ®opmynupyeT 3akiIOYeHHST W BBIBOABI 1O  pe3yJibTaTaM aHajH3a
JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUYECKUX PaboT
XUMUYECKOW HAIPaBIECHHOCTH.

HOIIK-2.1. PaGoTtaer ¢ XMMHYECKHUMHU BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHHUKH
0€30MacHOCTH.

NOIIK-2.2. [IpoBoAUT CHUHTE3 BEUIECTB M MaTepHalioB pPa3HOH MPUPOIBI C
WCIIOJIb30BAHUEM UMEIOIITUXCSI METOIUK.

NOIIK-2.3. IIpoBoUT cTaHOApTHBIE OMNEpaluu ISl ONpPENENICHUS XUMUYECKOTO U
(a30BOro cocraBa BEIIECTB U MATEPUATIOB HAa UX OCHOBE.

NOIIK-2.4. IIpoBOOUT  HWCCICNOBaHHMS  CBOWCTB  BEIIECTB W MAaTepUajoB  C
MCIIOJIb30BAHUEM CEPUHHOTO HAYYHOT'O 000PYI0BAHHUS.

NIIK-1.1. IInanupyeTr oTHaeibHBbIC CTAAMM HCCIEAOBAHUSA MPU HAIMYUU OOLIEro IUIaHa
HUP.

NIIK-1.2. T'0OTOBUT 3JE€MEHTHI JOKYMEHTAIlMHU, TPOEKTHI IJIAHOB M MPOTPaMM OTAETbHBIX
stanoB HHP.

WIIK-1.3. BeiOupaeTr TeXHUYECKHE CpeJICTBAa M METOAbl HCHbBITaHMM (M3 Habopa
MMEIOIINXCS) JJI pelieHus ToCcTaBiIeHHbIX 3a1a4 HUP.

HIIK-1.4. T'oTOBUT O0BEKTHI UCCIEIOBAHUS.

2. 33}18‘11/1 OCBOCHMA NTUCHHUIIIMHBI

— chopMUpoBaTh y CTYJCHTOB IPEACTaBICHUS O Pa3BUTHH XMMHUHU PEAKO3EMEIbHBIX
aneMeHToB (P33), ocHOBHBIX 00jacTax NmpuUMeHeHUs coefauHeHuil P33; (u3nko-xuMudeckux
cBoicTBax P30, BakHEWIINX Kiaccax MX COEIMHEHMM, MUHEpalax, MeTofax pasaenenus P30 u
onpezeNeHuss UHAUBUAYaIbHbIX P33

— HAY4MTb IPOBOJMUTH XUMUYECKUI IKCIIEPUMEHT N0 pa3zieicHuio cMecu P30 metonom
MOHHOTO 0OOMEHa, SKCTPAKIUEN U JIp. ¥ ONpeAeseH’I0 HHANBUAYyalIbHbIX P30 ¢ cobmonenuem
HOPM TE€XHUKH 0€30MacHOCTH, cymiecTByomux npasuwi u 'OCTos;

— HAay4YuTh OOOCHOBBIBATH BHIOOp METOAUK paszzaeneHusi cmecu P33, kauecTBEHHOIO U
KOJIMYECTBEHHOT'O ONPEEIICHUS JJIEMEHTOB.



3. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K  MpO(ecCHOHAIBHOMY IMKIY, dYacTH, (opMmupyemoin
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOMICHUN. J[UCIUIIIMHBI IO BHIOODY.

4. CemecTp ocBOeHUA U (popMa NMPOMEKYTOUHON ATTECTANUM O JUCHUIIHHE

CemecTp 8, 3a4eT C OIEHKOH.

5. BxoaHble TpeﬁoBaHl/Iﬂ AJiIsi OCBOCHHUA JUCHUIIJINHBI

JUis  yCHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOYIOTCS pe3yibTaThl OO0y4YeHHs IO
ciaeayromuMm aucuumuiiHaMm: «Heopranudeckas xumus», <«AHaIUTHYECKass XUMHUSA» U
«Dusnueckas XUMHUS.

6. SI3bIK peajau3anuu

Pycckuit

7. O0BbeM TUCHUILIHHBI

OO61ast TpyA0eMKOCTh TUCHUIUIHHBI cocTaBisieT 3 3.¢., 108 uacoB, U3 KOTOPHIX:
— nexnud: 16 u.;
— ceMHHapcKue 3ansaTus: 0 4.
— npaktuyeckue 3anatus: 0 4.;
— mabopatopHbie paboThl: 32 4.
B TOM YHCJIE TIPAKTUYECKasi MOArOTOBKa: 32 .
O0OBeM caMOCTOSTEIBHON paOOTHI CTYICHTA ONPEICIICH YUCOHBIM IITAHOM.

8. Conepmanne AUCHUIVIMHBI, CTPYKTYPHUPOBAHHOC IO TEMaM

Tema 1. Coépemennuie npoodiemvt Xumuu peoKo3emenbHblX IJ1eMEeHM 08

OcHoBHbIE TTpoOIeMBI oayueHust U pazaenenus P32, Ob6nactu npumenenus P35 u ux
COCTUHEHUN.

Tema 2. Coeounenusa P33

Mecro P33 B mepuoamdeckoit cucteme snementoB .M. Menneneera. duszuveckue u
xummuueckue cBoiictBa P33. OG630p BaxHelmux kiaccoB coeauHeHuit P33. ®usmuko-
XMMHUYECKHE OCOOCHHOCTH CO€AMHEHMH oTAenbHbIX P3D naHHBIX KinaccoB. KomiuiekcHble
coequnenus P33. KowmmiekcooOpa3oBanue P3D u wucnons3oBaHue KoMmiuiekcoB P30 mpu
pPEIIEHNN TPAKTHUYECKUX 3aJad HEOPraHM4eCKOW XHMMHMH, XHMHUYECKOM TEXHOJIOTMH U
MaTepUaIOBEICHUS.

Tema 3. Texnonozuu noayuenusn peoKo3emeabHbIX J1eMEHMO8

Baxwneiimme munepansl P33. O6oramenue pya. Meroas! BekpbiTusi. Boinenenne P30.
Paznenenne P30 Ha uTTpHeByl0O U lLepueByr0 NOArpymnmbl. PU3NKO-XMMHUYECKHE OCHOBBI
MeTonoB pasneneHus P30, ux sddexTtuBHOCT, W 1eMeco00pa3HoCcTh. MOHHBIH OOMEH u
skcTpakuus. [lpuHiunel moxbdopa KOMILIEKCOOOpa3yOIMX areHToB Juid pasjeneHus P30
METOJaMU HOHHOTO oOMeHa M 3KcTpakuuu. Ilomydenume P35 BBICOKOH CTENEHM YHCTOTHI.
[TosyyeHne penKo3eMENbHbIX METaUIOB METAUIOTEPMUYECKUMH U AJIEKTPOXUMHUUYECKUMU
crocobamu. AHaiuTHYecKue ocobeHHocTu P33 (MeToapl KOIMMYECTBEHHOTO MW KAauyeCTBEHHOTO
onpeaeneHus cymmsl P30 u unausuayansueix P309).



9. Tekyuiuii KOHTPOJIb MO AUCUHUILIUHE

Texymuii KOHTPOJIb MO JIUCHUIUIMHE IPOBOAUTCS IyTEM KOHTPOJIS MOCEHaeMOCTH,
BXOJHOIO TecTa II0 OCTAaTOYHbIM 3HAaHUSAM JUCHUIUIMHBL «Heopranumueckas Xumus»,
BBITMIOJTHEHUS J1a00paTOPHBIX pabOT M HANMCAHHS OTYETOB MO J1AOOpaTOpHBIM paboTam, TECTOB
[0 JIEKLMOHHOMY MaTepHally, BBIIIOJHEHUS JIOMAIIHUX 3aJaHui (IIOArOTOBOK K JIAOOPaTOPHBIM
pabotam) u dukcupyercs B popMe peHTHHTA 110 KypCY U KOHTPOJIbHOM TOYKU HE MEHEE OHOIrO
pa3a B cemecTp.

B kypce npumensiercsi 0asibHO-peHTHHIOBasl CUCTEMA.:

MakcumanbHOE

Bun xontpons KonnuectBo bann
KOJMYECTBO OAJIIOB

Texkyuuii KOHTPOJIb

TecThl 110 AEKIUSIM 3 5 10
Ortuetsl o gabopaTtopHOi pabote 3 10 30
WuauBunyansHoe 331aHUC 1 20 20
CymMapHOe 4iCIio 0aIIOB TEKYIIETO 60
KOHTPOJIS
[IpoMexyToUHas aTTecTalys (3a4er)

Tecr (1 wactp) 25
buter (2 gacTn) 15
CymMapHOe 4HCII0 0aJIJIOB UTOTOBOTO 40
KOHTPOJIS

CyMMapHBIi peHTHHT IO Kypcy 100

B xome BbImonHEHUs 1a00paTOPHOTO MPAKTUKyMa ¥ TPU IPOBEICHUU TEKYIIETO
KOHTPOJISL IPOBEPAIOTCS 3HaHMs, nonydaembie o OIMK-1 (MOTIK-1.1, MOIIK-1.2, NUOIIK-1.3),
OIIK-2 (MOIIK-2.1, MOIIK-2.2, UOIIK-2.3, UOIIK-2.4) u TIK-1 (UIIK-1.1, UIIK-1.2, UTIK-
1.3, UT1K-1.4)

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHA OLICHUBAHUSA l'lpOMe)KyTO‘lHOi/i aTTeCTallumn

3a4yer ¢ OLEHKOW NPOBOIUTCS B NMUCBMEHHOH (hopme mo OuneraMm. buier coctout u3
nByx yacteil. [IpopomkurensHocTs 3a4yera 1,5 vaca.

Ilepsaa uwacmp mnpexncrapnser co0oil TecT U3 15 BOMPOCOB, MPOBEPSAIOIINX 3HAHUA,
npuodperennbie mo OITK-1 (MOIIK-1.2, MOIIK-1.3). OTBeTsl Ha BOMPOCHI MEPBOH YaCTH
JTAFOTCS MTyTEeM BBIOOpa M3 CIHCKA MPEIOKEHHBIX, COOTHECEHHS BOIIPOCOB € MPEAIOKEHHBIMH
BapUaHTaMH OTBETOB U MPEIOCTABICHUEM KOPOTKOTO OTBETA B BHJIE OAHO-IBYX cloB. Kaxiblii
MPABWIBHBIN OTBET olleHWBaeTcs B 1-2 6amra. CymmapHOE Yrciio OaJIoB 3a TECT COCTaBIISIET
25 6annos. [IponomxuTeIbHOCTh TeCTUPOBaHUS S0 MUHYT.

IIpumepwl 6onpocos mecma:

1. Bonpoc 1. U3 npeayio)keHHOTO CHUCKA BEILECTB BBHIOEPUTE T€, KOTOPbIE MOTYT BCTYIIUTH B
peakmmo ¢ KOH ¢ o6paszoBanmem rtuapokcokomiuiekca Ksz[Ln(OH)e]. Ywmcio BepHBIX
OTBETOB MOXKET OBITH JIFOOBIM.

a) Lu(OH)s;
0) Ce(OH)s;
B) Sm(OH)3;
r) Nd(OH)a.

(mpaBUIBHBIN OTBET: 1 0)

2. Bompoc 2. YcTaHOBHTE COOTBETCTBHE MEXKIy YPAaBHEHHEM PEaKIINH, a TAKIKE COCIMHEHUSIMHU
JAHTAHOUJOB, KOTOPBIE MOTYT Y4aCTBOBATh B IAHHBIX PEAKITUSIX.



1. 2LnF3 + 3Ca =2Ln + 3CaF; [1] TbFs, Th;

2. 2LnCl3 + 3Ca = 2Ln + 3CaCly; [2] Nd2Os3, Nd;
3. Ln2Os + 2La =2Ln + Lax0s3; [3] NdCls, Nd;
[4] HoCls, Ho;

[5] Sm203, Sm;

(TpaBWIIBHBIN OTBET: 2 0)

3. Bompoc 3. B psany nantanouso Ce — LU paanyc atoma U3MEHSETCS HEMOHOTOHHO. YKaXHUTE
T€ 3JIEMEHTBI, OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHHUS KOTOPHIX MPHUBOJAT K OTKIOHEHHIO B
MOHOTOHHOM HM3MEHEHHUH paJuyca aTroMa, a TaKKe TeMIIepaTyp IUIAaBICHUS M IUIOTHOCTU
MPOCTHIX BEIIECTB B POy JAHTAHOUAOB. B OTBeTe MpuBeAMTE CUMBOJBI AJIEMEHTOB uepe3
3arsTyto 6e3 mpoOeroB.

(MpaBWIBHBINA OTBET: 2 0)

4. Bompoc 4. Jlna monydyeHMs MOHALMTOBOTO KOHIEHTpara U3 pyAbl [PUMEHSETCS
COBOKYITHOCTh METOJIOB pa3zelieHUus MUHEPaIoB Ipyr OT JAPYra, OCHOBAHHBIX Ha Pa3IHYMIX
uX (U3NYECKUX WM XMMHUYECKUX CBOMCTB. YCTAHOBHUTE COOTBETCTBHE MEXIY CTaaHen
oOorarmienus pyasl P35 u MeTo1om, KOTOPBI 17151 3TOTO MPUMEHSIETCSI.

[1] oTmenenne ¢pakumu TOKENBIX —a) QIOTAIHS;
MUHEPAJIOB OT ITYCTOM MOPOJIbI;

[2] OT/CIICHHE TUTAHOBBIX 0) 3JICKTPOMArHUTHAS CerapaIius;
MUHEpaIOB (PyTHJIa U UIBMEHHUTA);
[3] otnenenue nupkoHa. B) 3JICKTPOCTATHUECKAs Ceraparius;

r) IpoOJeHue;
1) TPAaBUTALIMOHHOE 00OTallCHHE.

(mpaBWIBbHBINA OTBET: 2 0)

5. Ilpu mnpoBeaeHMM HOHOOOMEHHOW XpoMarorpauu B KauyeCTBE MOHUTA HCIOJb30BaIH
katnoHut KVY-2-8, B kauectBe amtoenTa — pactBop Tpusona b. PactBop couneit P33 conepxan
Tb(NO3)s, Eu(NO3)s, Sm(NOgz)s. OcHoBbIBasiCb Ha 3HAaHHAX O «CPOJACTBE» K
cymbpokaTtnonuTaM HoHOoB LN®* M 3aKOHOMEpPHOCTAX M3MEHEHHs KOHCTAHT YCTOHYHBOCTH
JUIsL UX KOMIUIEKCHbIX coeauHenuit ¢ OJITA, ykaxure mnopsiiok BbIMbIBaHus P30 u3
Xpomarorpaduyeckoit KOJIOHKH IIPU NPOBEIEHUH HOHOOOMEHHOM Xpomarorpaduu:

a) Sm-—Eu-—Th;
6) Tb—Eu-Sm;
B) Th-Sm-Eu.

(mpaBuIBHBIN OTBET: 1 0)

Bmopasa uacme conepXut BONpOC, MpoBepsitommii 3HaHus, momydeHHole mo OITK-1
(UOTIK-1.3) u IIK-1 (MIIK-1.1, WIIK-1.3.). OTtBeT Ha BOHpPOC BTOPOW 4YacTH JaeTCs B
pa3BepHyTOil (hopme. MakcumanbHOE KOTUYECTBO OaioB 3a oTBeT — 15. [IpomomkuTensHOCTD
MOJTrOTOBKH O0TBeTa 110 Omtety (2 yacth) 20 MuHyT, 0TBET 20 MUHYT.

IIpumepnoe cooepoicarue 60npocos:.

1. Bomnpoc 1.

OneHurte 11e7eco00pa3HOCTh NPUMEHEHUS METo/a JIPOOHOT0 OCAXKICHHS JIBOMHBIX
cyabdaroB s pasaenenus cmecu coequnennii P39 (Ce, Nd, Er, Ho, Sm, Yb), monyuennoro
pu 1mepepadoTKe MOHAIMTOBOTO KOHIIEHTPATa MO CEPHOKUCIOTHOMY METOY TOCIE BCKPBITHS
MUHepaapHOro KoHIeHTpara 93% H>SO4 Ha niepueByio n uttpueByto rpymibl. OObsICHUTE, HA
4eM OCHOBAH JaHHBIA METO/I, MPUBEIUTE KPUTEPUId OTICHKH YPPEKTUBHOCTH pa3esieHusI.

2. Bompoc 2.

[TpemioxxuTe METO M3BJICUCHUs TMpa3eoquma u3 ¢pakuuu «auaumay (cmecu Pr u Nd)
MOJIy4aeMOM B TIPOIIECCE pa3/eeHus METOJIOM MOHHOTO oOMeHa KoHIlleHTpaTa P30 nepueBoi
Tpynnbl, OOBSICHUB CYTh MPEAIaraéMoro MeToja, HHepro3arpaTHOCTh U d()PEeKTUBHOCTH
pasneneHus mpeaioKeHHbIx P39,



Kpumepuu oyenueanua omeemos:

13 — 15 GamnoB: mpeajaraeT MeTOIbl pa3/eieHUs U KOJIMYECTBEHHOTO OINpeAesCHUs
coequHenuii P30 B cmecu i pemieHus KOHKPETHBIX 3a/1a4, 000CHOBBIBAET YPPEKTHBHOCTD U
1eJIeCO00Pa3HOCTh MPUMEHEHHS] METOJOB Ha OCHOBAaHUU 3HAHMNW O METOJax pas3ieieHus u
onpeneneHuss uHauBUAyanbHbIX P33, Ilepuognyeckoit cucTeMbl Kak METOAOJIOTHYECKOM
OCHOBBI JJIi ONHCAHMS SJEKTPOHHOTO CTPOCHHMSI M 3aKOHOMEPHOCTEW H3MEHEHHsI CBOWCTB
coequHeHU B psany P3D (KOHCTaHTBI yCTOMYMBOCTH, PacTBOPUMOCTH COJIEH, CPOJACTBA K
HOHUTaM).

10 — 12 GamnoB: mpemjaraeT METOIbI Pa3/CiCHUS M KOJTHMYECTBEHHOTO OIMPEACIICHUS
coenuHeHuit P30 B cmecu mms pemieHUs KOHKPETHBIX 3a/1ad, 000CHOBBIBaeT 3()(PEeKTUBHOCTD U
11€J1€CO000Pa3HOCTh NMPUMEHEHHUS] METOJOB HAa OCHOBAaHUM 3HAHUN O METOJax pas3AeieHus u
ompezneneHuss  uUHAMBHIyanbHbIX P33, npumensas Ilepuoguueckyro  cucteMy — Kak
METOJI0JIOTUYECKYIO JUIsl OMMCAHMSI AJIEKTPOHHOI'O CTPOEHHUS M 3aKOHOMEPHOCTEM M3MEHEHUs
CBOMCTB cOoeIMHEHHH B psaay P30 (KOHCTaHTHI yCTOWYHUBOCTH, pACTBOPUMOCTH COJICH, CPOJICTBA
K HOHUTaM), HO JOITyCKAeT OTAEIbHbIE HETOUHOCTH.

7 — 9 6amioB: UMEET MPEeJCTaBICHUE O METOJaxX pa3AeleHHs U METOAOB ONpeaAeTCHUs
UHAUBUAYAIbHBIX P30, MX 3JEKTPOHHOM CTPOEHUU U 3aKOHOMEPHOCTSIX HU3MEHEHMsI CBOWCTB
coenquHeHU B pany P3D (KOHCTaHTBI yCTOMYMBOCTH, PAacTBOPUMOCTH COJICH, CPOJICTBA K
MOHHMTaM), HO HE MOXKET IPEIOKUTh METO/bl Pa3/IeNeHNUs U KOJIMYECTBEHHOIO ONpeeseHUs
coenuHeHuit P30 B cmecu Ui pelieHHs KOHKPETHBIX 3ajady, HEe MOXKeT 00O0CHOBATh
3P PEKTUBHOCTD U ENIECO00PA3ZHOCTh UX MPHUMEHEHHS.

0 — 6 OamnoB: uMmeer oOllee NPEICTABICHHE O METOJAX pa3JeieHHs U METOJIOB
onpejeNeHuss NHAUBUAYAIbHbIX P33, UX 3J€KTPOHHOM CTPOECHHUH, HE UMEET NPEICTaBICHUN O
3aKOHOMEPHOCTSIX W3MEHEHUS CBOWCTB coeluHeHUN B psay P3D, He MOXeT NpeanoxuTh
METO/Ibl pa3/IeJIeHHs] U KOJMYECTBEHHOT 0 ompesiesieHus coeiuHenuid P30 B cMecu 11 pelieHus
KOHKPETHBIX 3a/1a4.

Pesynpratel 3aueta C OLIGHKOW OIPENEISIIOTCS OLICHKAMH «OTJIIMYHO», «XOPOILOY,
«YIOBJIETBOPUTEIBHO», «HEYOBJIETBOPUTEIHHOY.

B kypce mnpumensercs OaibHO-pedTHHroBas cucrema. Jlns jomycka K 3aueTy
HEO0OXO0JJUMO BBIIIOJHUTH JJAOOPATOPHBINA MPAKTUKYM B MOJIHOM 00beMe W HaOpaTh 3a TeKyIIUl
KOHTpOJTb He MeHee 50 % ot obiero konuvecta 6amioB (30 — 60 Gamios).

Jlnst monydeHus OIEHKM HeoOXoauMmo Takke HaOpath He Menee 50 % ot oOmrero
KOJInYecTBa OaJIOB 3a MPOMEKYTOUHYI0 arTectanuio (20 — 40 6anioB).

KonnuectBo ©OamioB, HaOpaHHBIX 3a TEKYIIMH M TNPOMEXKYTOUHBIH KOHTPOJb,
CYMMHpPYETCS U BBICTABIIETCS OLICHKA:

Onenka bamnel 3a kype
OTJINYHO 81100
Xopomio 64 — 80
Y 10BAETBOPUTETHHO 51 -63
HEYJIOBJIETBOPUTEIBHO 0-50

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) 3J’IeKTpOHHBII71 y‘-IeGHBIfI Kpr 10 JUCHHUIIJIMHE B BHCKTPOHHOM yHI/IBCpCI/ITeTe
«Moodley - https://moodle.tsu.ru/course/view.php?id=23421.



https://moodle.tsu.ru/course/view.php?id=23421

0) OrleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJIS W MPOMEKYTOYHOW aTTECTAIlH 10
JUCIUTUTMHE: (TECTOBBIC 3aJJaHUsl, 3a4CTHBIC OUJICTHI).

B) [InaH NEKIMOHHBIX U JIAOOPATOPHBIX 3aHATUH 110 TUCIUILIHHE.

r) MeToauveckue yKka3anus 1o IPOBEACHHUIO TaAO0OPaTOPHBIX PadoT.

n) Peiitunr Kypca.

12. Ilepeyens y4eOHOIi TuTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JTUTepaTypa:

— HonsxkoB E. I'. Mertamryprus penko3eMeslbHBIX METAJJIOB: y4eOHOE MOcoOHe JUIs
By30B / E. I'. IlonmsakoB, A. B. Heuaes, A. B. CmupnoB. — M. : U3narensctBo Opaiit, 2022. —
501 c. Tekct : oamekrponHbld // OOpazoBatenbHas tiarpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/496384.

— KopzanoB B.C. Xumusi peakux, pacCesHHBIX M PEIKO3EMENbHBIX 3JIEMEHTOB: yueo.
nocobue / B. C. Kop3anos, H. I1. [llyneruna. — Ilepms : Ilepmckumii roc. yH-T, 2007. — 100 C.
(Ownnaitn mocrym: https://studfile.net/preview/2673884/).

— CepeOpennnkoB B. B. Xumus penko3eMeabHBIX JJIEMEHTOB (CKaHIUN, HWTTPUH,
nantanuael). T.1. — Tomck : TIT'Y, 1959. — 516 c., T.2. — Tomck : TT'Y, 1961. — 800 c. (Hoctym:
ouomoreka TT'Y).

— XUMUS ¥ TEXHOJIOTUS PeIKUX U paccestHHbIX dnmeMenToB T. 2: / I1. C. Kunpgskos, B. E.
[Tmomes, C. b. Crenuna u ap. ; noxa pen. K. A. bonsmakoBa. — M. : Beiciias mikosa, 1976. —
359 c. (Jloctym: 6ubmamoreka TI'Y).

— Suumupckuit K. b., Koctpomuna H. A. u ap. XuMusi KOMIUIEKCHBIX COCIUHEHUMN
peaxo3emenbHbIX 37eMeHTOB. — KueB : m3n-Bo HaykoBa [lymka, 1966. — 494 c. ([ocryn:
ouomoteka TT'Y).

— Penkue m peaxo3eMeNnbHBIE METAUIBI: TEXHOJIOTHH, (DYHKIIMOHAIHHBIC MATCPUAIBI H
npuMmenenue / mox pen.: byitnoBckuit A. C., Kazapsu M. A., Caukos B. U. r. Tomck : 13a-BO
HTIJI, 2014. — 120 c. (doctym: 6ubmmoreka TI'Y).

0) JIOTIOHUTENbHAS JINTEpaTypa:

— Bockpecenckas O. O., Cxopuk H. A. TepmoauHaMHuecKUe U KUHETUYECKHE aCIIEKThI
o0Opa3oBaHusl U peAoKc-pacmaga KomiuiekcoB uepus(IV) ¢ psaoM ruapokcuicoaepKammx
opranudeckux Juranjgos. Monorpadus. — Tomck : M3n-Bo HTJIL, 2011. (Joctyn: 6ubimoreka
TTY).

— Kynpesatsix, H. B. ®usuka meramios. Penko3emMenbHble METAIUIBI U UX COESAMHEHHUS:
yueOHnoe nocodbue mis By3oB / H. B. Kynpesareix, A. C. Boneros. — M. : U3narensctBo IOpaiir,
2022. — 197 c. Tekct: snexTpoHHbIN // OOpa3oBaTensHas miatdopma FOpaiit [caift]. — URL:
https://urait.ru/bcode/492228)/

— CoenuHenust peako3eMenbHbIX 3neMeHTOB: KapOonatel. Oxcanatel. Hutpartsl.
Turtanater / JI. H. Komuccaposa, B. M. Ilankuii, I'. . [lymkuna u np.; OtB. pen.: B. IL
Opnosckuit, H. H. UynunoBa; AH CCCP UH-T obmeli u Heopranudecko xumuu um. H. C.
KypnakoBa. — M. : Hayka, 1984. — 233 c. (loctyn: 6ubanorexa TI'Y).

— Marroxa B. A. OkxcanaTel peIKO3eMENbHBIX JIEMEHTOB M aKTHHOMAOB. — M.
OHeproaroMusar, M.: W3nAT 2008. — 607 c. (Onnaitn JOCTYT:
https://www.elib.tomsk.ru/purl/1-19977 ).

— Cymnonunkuit FO. JI. Xumust penkozemenbHBIX 3JeMeHTOB: y4e0. mocooue / FO. JI.
Cymnonwutkwuii. — M. : PXTYVY, 2007. — 107 ¢. (Onnaiin goctyn: https://rusist.info/book/1069691 ).

B) pecypchl cetu HTEpHET:

—OnekTpoHHbli oHnailH Kypc «llomsikoB E. I'., HeuwaeB A. B., CmupnoB A. B.
Meramnyprust  penko3emenbHbIx  MetayuioB  // OOpasoBarenbHas minardopma  FOpaiit:
https://urait.ru/book/metallurgiya-redkozemelnyh-metallov-496384.



https://urait.ru/bcode/496384
https://studfile.net/preview/2673884/
https://urait.ru/bcode/492228
https://www.elib.tomsk.ru/purl/1-19977
http://webirbis.spsl.nsc.ru/irbis64r_01/cgi/cgiirbis_64.exe?Z21ID=&I21DBN=CAT&P21DBN=CAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D1%83%D0%BF%D0%BE%D0%BD%D0%B8%D1%86%D0%BA%D0%B8%D0%B9%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%9B%D1%8C%D0%B2%D0%BE%D0%B2%D0%B8%D1%87
https://rusist.info/book/1069691
https://urait.ru/book/metallurgiya-redkozemelnyh-metallov-496384

—DNeKTpOHHAs KOJIIEKIIUSA CIan0B K 00pasoBaTenbHBIM KypcaM
https://www.slideshare.net/zaharov/12-13-sc?qid=a5473364-1743-449a-abdb-
dOblccd2f048&v=&b=&from search=7.

13. Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTH A

a) TUIICH3MOHHOE ¥ CBOOOTHO PacpoCTpaHsIeMOe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKiIroYaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIM4YHO JOCTyIHBIE oOnaunbie TexHonoruu (Google Docs, Slnnekc auck u T.1.).

0) nH(OpPMAaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OuOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OoubIMoTeKa (perozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant crynenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AymuTopust JUIs TPOBEACHUS 3aHATHH JeknuoHHoro Tuma (aymutopun Ne 402, 6-ro
yuebHoro kopmyca TI'Y), ocHalleHHas MyJIbTUMEIUIHBIM 000pYA0BaHUEM AJIs JE€MOHCTPALUU
MpEe3eHTAUN U KOMITBIOTEPHONU aHUMAallUKM, HHTEPAKTUBHOM JTOCKOM.

Aynuropust U1l IPOBEICHHUS MHIMBHYaIbHBIX U TPYIMIIOBBIX KOHCYJIbTAUH, TEKYIIErO
KOHTPOJISL U TPOMEKyTOUHOM aTTectanun (ayauropuu Ne 103, 6-ro yuebroro xopmyca TI'Y).
JlaGopatopun (ayauropun Ne 102, 103a 6-ro yueGHOro kopmyca TI'Y), ocHaieHHbIe

BCEM HEOOXOAMMBIM J1a0OpaTOpHBIM OO0OpYJOBaHHEM (CYHIMJIbHBIN mIKad, MydenpHas Iedb,
CHEKTPO(POTOMETP U T.11.).

15. Undopmauus o paspadorunkax

ABtop mnporpammbl: Xanmunoa Onbra CepreeBHa, KaHJ. TeX. HayK, Kadeapa
HeopraHuyeckoil xumuu HanumoHanpHOro HccienoBaTenbckoro TOMCKOTo Tocy1apCTBEHHOTO
YHUBEPCUTETA, TOLICHT.
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