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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[{enpro 0OCBOEHUS TUCHUTUINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITETECHITHI:

OIIK-1. CnocobeH aHanuM3MpOBaThb M MHTEPIPETUPOBATH PE3YJbTAThl XUMHYECKHX
IKCIIEPUMEHTOB, HAOTIOCHUI U U3MEPEHHN B PA3JIMYHBIX 00JIaCTSIX XUMHH.

OIIK-2. CnocobeH mpoBOIUTh CUHTE3, aHAIN3, U3YYCHUE CTPYKTYPhI K CBOMCTB BEIIECTB
Y MaTepUaJIOB, UCCIEA0BATh IIPOLIECCH] C X YUYACTUEM.

Pesynbraramu 0CBOEHUS NUCHUIUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

POOIIK 1.1 3naeT TeopeTrnuecKrue OCHOBBI HEOPTaHUYECKOW, OPTraHNIECKOM, (PU3UIECKOI
U aHAIMTUYECKOW XMMHH, TIPUMEHSET UX MPH PEIIeHUH NMPO(EeCcCHOHANBHBIX 3a7ad B JAPYTUX
00JacTsIX XUMHH.

POOIIK 1.2  Vmeer cucremMaru3upoBaTb U  HUHTEPIPETUPOBATH  PE3YJILTATHI
9KCIIEPUMEHTOB M PAaCYETHO-TEOPETUUYECKUX PAOOT C HCMOJIb30BAaHHUEM TEOPETHUECKUX OCHOB
TPAAUIIMOHHBIX U HOBBIX Pa3/IeJIOB XUMUHU.

POOIIK 1.3 Ymeer rpamoTHO (hOpMYJIHMPOBATh 3aKJIFOUYCHHS M BBIBOJIBI IO PE3yJIbTaTam
paboTHI.

POOIIK 2.1 3naer cranaapTHbIE IPUEMBI U ONEPALUU, UCIIOIb3YEMbIE IIPU MOJIYYEHUHN
BEILECTB HEOPTaHUYECKOW ¥ OPraHUYECKON IIPUPOLBI.

POOIIK 2.2 3HaeTr T€OpeTU4eCKHE OCHOBBI METOJOB M3YUEHUS COCTaBa, CTPYKTYpHI U
CBOWCTB JIJIsl TPaMOTHOTO BBIOOpA METO/1a HCCIICIOBAHMS.

POOIIK 2.3 VYmMeer mnpoBOAUTh CTaHIAPTHBIE CHHTE3bl IO TOTOBBIM METOJMKAM,
BBINOJHATh CTAHJAPTHHIE OIEpalMM JUIs OINpEAENeHUs XUMHUYECKOro M (a3oBOro cocTaBa
BEIIECTB U MAaTEPUAJIOB, a TAKXKE UCIIOIb30BATh CEPUITHOE HayyHOE 000pyA0BaHUE ISl U3YUEHUS
MX CBOWCTB.

2. 3aga4uy oCBOCHHS JUCIHHUILIHHDI

— chopMuUpOBaTh y CTYJCHTOB IPEACTABICHUS O Pa3BUTHH XHMUHU PEAKO3EMEITbHBIX
3JIEMEHTOB, OCHOBHBIX 00JIACTSIX IPUMEHEHHsI coeinHeHni P3D; pu3nKko-XxuMHUYecKIX CBOMCTBaX
P33, BaxHelmux kiaccax HUX COEIMHEHUN, MUHepanax, MeTojax pasneneHus P30 wu
oTpesieNIeHus] MHIUBUAYalbHbIX P33;

— Hay4YUTh NPOBOJUTH XUMHUECKUH SKCIEPUMEHT T10 pasjeieHnto cmecu P35 mMeTonom
HMOHHOTO 0OMEHa, SKCTpaKIMel U JIp. U ONpeAeeHNI0 HHANBUAYalIbHBIX P33 ¢ cobmonaeHnem
HOPM TEXHUKH 0€30IacHOCTH, cymiecTBytoumx npasui u 'OCTos;

— HayuyuTb OOOCHOBBIBATh BBIOOP METOAMK paszzeieHus cmecu P30, kauecTBEHHOro U
KOJINYECTBEHHOT'O OIIPEICIICHHS 2JIEMEHTOB.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuza otHocutes K bioky 1 «/luciunimna (Mogysn)».

JlucuuIuinHa OTHOCUTCS K 4acTh 0Opa3oBaTeNbHOM Mporpammsbl, (GopMupyemoin
y4aCTHUKaMU OOpa30BaTeNbHBIX OTHOLICHWM, Mpesuiaraercd oOydalolmuMcs Ha BbIOOD.
JucuuniuHa BXOAUT B MOAyJIb «Heoprannyeckass XUMHs 1 XUMAYECKOE MaTEPUAIOBEICHUEY.

4. Cemectp(bl) ocBOeHMS M (popMa(bl) MPOMEKYTOYHOM aTTeCTALMH 1O IMCHMILJIMHE

BoceMoli cemecTp, 3a4€T ¢ OLEHKOM

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMSA JUCHUIIJIMHBI

I[J'IH yCnemHOro OCBOCHUA JUCHUIIIMHBI Tpe6y10Tc;1 PE3YJIbTAThI O6y‘-ICHI/I}I 1o
clIcayromum  JUCHUIIIIMHAM: ((HCOpFaHI/I'-IeCKaSI XUMMU, «AHamuTHYECKass XHMHS» H
«Dusznyeckas XUMHI.



6. SA3bIk peanu3zanuu

Pycckuit

7. O0beM TUCUHUILIMHBI

OO01mmas TpyA0eMKOCTh TUCIHUIUTHHBI COCTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
-nmekuuu: 16 4.
-naboparopusie: 32 u.
B TOM YHCJIC IPAKTUYECKask MOJrOTOBKA: 32 .
O0OBeM caMOoCTOATENBHOI paboTHI CTyIEHTa ONPEIEICH YUYeOHBIM TIAHOM.

8. Coaep:xkanue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. CoBpemMeHHBbIe TPOOIeMbl XHMHUM pPeK03eMeIbHBIX 3J1eMeHTOB OCHOBHBIE
npoOJeMbl moaydeHus u pasaeneHus P39, O6nactu npumenenus P30 u ux coeiuHeHUHN.

Tema 2. Coequnennst P33. Mectro P32 B nepuoauueckoii cucreme snementon 1.
MenneneeBa. dusznueckue W XuMHYeckue cBoicTtBa P3D. O030p BaXHEWIIMX KIJIACCOB
coequnenuii P3D. ®u3znko-xuMHUUeCKHE OCOOEHHOCTH COEAMHEHHMH OTAenbHBIX P3D maHHBIX
kiaccoB. Kommiaekcubie coenunenusi P33. KommiekcooOpa3zoBanue P3D u ucnonbs3oBaHue
KOMIUTIEKCOB P3D mpu pemeHun NpakTHUYeCKUX 3a/lad HEOPraHMYEeCKOM XMUMUHU, XUMUYECKOU
TEXHOJIOTHHM U MaTEepUATIOBEICHHUS.

Tema 3. TexHosorum TmOJYYeHUSI PeAKO3eMeJbHBIX 3J1eMeHTOB. Baxueiimme
muHepansl P33. Oboramenue pya. Meroasl Bekpoitus. Beinenenne P30. Paznenenune P33 Ha
UTTPHUEBYIO U LEPUEBYIO MOATPYMIbl. DUHMKO-XUMUUECKHE OCHOBBI METOJIOB pasneneHus P30,
ux 3G (HEeKTUBHOCTh | 1IeIeco00pa3HocTh. MIOHHBIM 0O0MeH u 3KcTpakuus. [IpuHiumne moadbopa
KOMIUIEKCOOOpa3yIolMX areHToB s pasieneHus P3D meromamu wWOHHOrO oOOMEHa U
skctpakiuu. Ilomyuenue P3O BeicOkoil creneHu 4YMCTOTHL. [lomydeHue penko3eMenbHbIX
METaJUIOB METALIOTEPMHUUYECKUMU W  BJECKTPOXUMHUYECKHUMHU Croco0aMu. AHATUTHYECKUE
ocobennoctu P30 (MeToapl KOMTMYECTBEHHOTO M Kaue€CTBEHHOTO ompeneseHus cymmbl P30 u
WHIUBUTyaIbHBIX P30).

9. Tekymuii KOHTPOJIb MO0 JUCHHUIINHE

Texkymuil KOHTPOJb IO AMCHUIUIMHE NPOBOAUTCS IIyTEM KOHTPOJIA IOCEHIAEMOCTH,
BBITOJIHEHUS 1a00paTOPHBIX pabOT U HANKMCAHUSI OTYETOB 110 JJaOOPaTOPHBIM paboTaM, TECTOB MO
JEKIIMOHHOMY MaTepuaiy, 1 (uKcupyercs B popMe peiTHHTa 110 KypCy U KOHTPOJIbHOU TOUKHU HE
MEHEE OZHOIO pasa B CEMECTP.

B kypce npumensiercst 0amibHO-pEHTHHTOBasI CUCTEMA.

Bun xonTpons KomnuectBo bann CymmapHoe
KOJIMYECTBO OaJIJIOB

Texkynmii KOHTPOJIb

TecT no nexkuusmM 1 5 5
OTueTsl N0 J1abOpaTOpHOU 2 15 30
pabote

WuauBuayanbHOE 3aaHNE 1 25 25
CyMmMmapHOe 9nciio 0aioB 60

TCKYIICTO KOHTPOJIA

[IpomexyTouHas aTTecTanus (3a4eT)

Tecr (1 gactp) 25 25
buner (2 gacTs) 15 15
CyMmmMmapHOe 9nciio 0o 40

UTOTOBOT'O KOHTPOJISI
CyMMapHBIi pEHTHHT 10 Kypcy 100




B xone BeImoHEeHUs 1a00paTOPHOTO MPAKTUKyMa U TIPH MPOBEICHUN TEKYIIIEro KOHTPOJIS
npoBepsitoTcs 3HaHus, noaydaembie mo OINK-1 (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3), OIIK-2
(POOIIK 2.3).

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHMS IPOMEKYTOYHOM aTTeCTAllUM

3aueT C OIEeHKON B BOCBMOM CEMECTpe MPOBOJAUTCS B MUCBMEHHOU (opme 1Mo Oumeram.
bunet coctout u3 aByx vacteil. [IponomkuTtensHoCcTh 3auera 1,5 yaca.

IlepBasi wacTtp npencrasisier coboi TecT M3 15 BOIPOCOB, NMPOBEPSIOUIMX 3HAHUS,
npuobperennsie mo OITK-1 u OIIK-2 (POOIIK 1.2, POOIIK 2.1, POOIIK 2.2). OTBethl Ha
BOIIPOCHI TEPBOM 4YAaCTH JAIOTCS IyTEM BHIOOpAa W3 CHUCKA MPEUIOKEHHBIX, COOTHECEHUs
BOIIPOCOB C MPE/UI0KEHHBIMU BapHAaHTAMU OTBETOB U IIPEIOCTABIIEHUEM KOPOTKOI'O OTBETA B BUJIE
OJTHO-NIBYX cJ0B. Kakaplii TIpaBHIBHBIA OTBET OIleHMBaeTcs B 1-2 Oamna. CymMMapHOE 4YHCIIO
0ayToB 3a TecT cocTaBsieT 25 6amnoB. [IpogomKuTeIbHOCTh TECTUPOBAaHUS S0 MUHYT.

IIpuMepsl BOIIPOCOB TeCTA:

1. Bomnpoc 1. U3 npennokeHHOro CHUCKa BEIIECTB BHIOEPUTE T€, KOTOPHIE MOTYT
BcTynuTh B peaknuto ¢ KOH ¢ o6pazoBanuem rumpokcokominiekca Ka[LN(OH)g]. Yuciio BepHbIx
OTBETOB MOKET OBITh JIFOOBIM.

a) Lu(OH)s;

0) Ce(OH)3;

B) Sm(OH)s;

r) Nd(OH)s.

(mpaBHIIBHBIN OTBET: 1 Oa)

2. BOHpOC 2. YcTraHOBHTE COOTBETCTBUE MCXKAY YPAaBHCHUCM pCAKIHUH, 4 TAKXKE
COCAMHCHUAMU JIAHTAHON OB, KOTOPBIC MOT'YT YUYaCTBOBATh B JAHHBIX PCAKIUAX.

1. 2LnFs + 3Ca = 2Ln + 3CaF; [1] TbF3, Th;

2. 2LnCl3 + 3Ca = 2Ln + 3CaCly; [2] Nd203, Nd;

3. LnO3 + 2La = 2Ln + Lax0s; [3] NdCls, Nd;

[4] HoCls, Ho;
[5] Sm203, Sm;

(MpaBUIIBbHBIN OTBET: 2 Oaa)

3. Bormpoc 3. B psiny nantanounos Ce — LU pagunyc aToMa u3MeHs€TCSl HEMOHOTOHHO.
YKaxuTe Te 3JIEMEHThI, 0COOEHHOCTH JIEKTPOHHOI'O CTPOEHUS KOTOPBIX IPUBOJIAT K OTKIOHEHHUIO
B MOHOTOHHOM HM3MEHEHUH pajdyca aToMa, a TaKkKe TeMIlepaTyp IUIaBJICHHS U TUIOTHOCTH
IPOCTHIX BEUIECTB B psAy JIAHTAHOUAOB. B oTBeTe NpUBEAUTE CHUMBOJIBI 3JEMEHTOB Yepe3
3ansTyr0 0e3 mpoOesoB.

(TIpaBUIIBHBIN OTBET: 2 Oasia)

4. Bonpoc 4. JIns moxy4eHnss MOHAIIMTOBOTO KOHIIGHTPATa M3 PYAbl IPUMEHSETCS
COBOKYIHOCTbh METOJIOB pa3zeieHUs MUHEPAJIOB JIpYT OT Jpyra, OCHOBaHHBIX Ha pa3iMyusIX UX
(GU3NIECKUX WM XUMAYECKUX CBOMCTB. Y CTaHOBHTE COOTBETCTBHE MEXK/Y CTauel 0OoTameHus
pyast P32 1 MeTo10M, KOTOPBIH 1 TOr0 MPUMEHSETCSL.

[1] ornenenue ¢pakuuu TsDKENIBIX a) QuoTanus;

MHUHEpAJIOB OT IyCTOM MOPOJIbI;

[2] OTZIeJIEHUE TUTAHOBBIX ©) AJIEKTPOMArHUTHAS Cerapalus;
MHHEPAJIOB (PyTHJIa U HJIBMEHHUTA),
[3] otnenenwue upkoHa. B) JICKTPOCTATHYECKAs Ceraparus;

T) IpoOIeHue;
1) TPaBUTAIIMOHHOE O0OTaIlEHHUE.
(MpaBWIIbHBIN OTBET: 2 Oasia)

5. [Ipu mpoBeneHWu HMOHOOOMEHHOW Xpomarorpadud B KadecTBE HOHHUTA
ucnoib30Bay kKatnoHuT KY-2-8, B kadecTBe 3mroenTa — pactBop Tpuiona b. Pacteop coneit P33



comepxkan TH(NO3)3, Eu(NO3)s, Sm(NO3)s. OCHOBBIBasICh Ha 3HAHHUSAX O «CPOJACTBE» K
cynbokaTHoHHTaM HOHOB LN* 1 3aKOHOMEpPHOCTAX N3MEHEH s KOHCTAHT YCTOHYMBOCTH [T X
KOMIUIEKCHBIX ~ coeauHennit ¢ OJTA, ykaxute mOpsgoKk BbIMbIBaHus P30  wu3
xpomarorpaduyeckoil KOJIOHKH MPU IPOBEIEHUH HOHOOOMEHHOM Xpomarorpaduu:

a) Sm—Eu-—Th;

0) Tb - Eu—Sm;

B) Th —Sm - Eu.

(mpaBUIIBbHBIN OTBET: 1 Oa)

Bropasi yactb coaepXHUT BOIpPOC, MpOBepsroLMi 3HaHMs, noiaydeHHble no OITK-1
(POOIIK-1.3) u OIIK-2 (POOIIK-2.2). OTBeT Ha BOIPOC BTOPOI YaCTH JAaeTCSA B Pa3BEPHYTOM
dopme. MakcumanpHOe KOJIM4YecTBO OamtoB 3a orBeT — 15. I[IpogomkuTensHOCTh OATOTOBKU
oTBeTa 1o ounety (2 yactp) 20 MuHYT, OTBET 20 MUHYT.

[IpumepHOE coniepxanne BOIPOCOB:

1. Bormpoc 1.

Onenure 1eIecOo00pa3HOCTh NPUMEHEHUS MeTojna APOOHOTO OCAKACHUS JBOWHBIX
cynbdaTtoB s pasaenenus cmecu coenunennii P3D (Ce, Nd, Er, Ho, Sm, YD), nosiy4entroro npu
nepepaboTKe MOHAIMTOBOIO KOHIEHTpaTa IO CEPHOKUCIOTHOMY METOJY IOCJIE BCKPBITUS
MuHepanbHOro KoHueHntpara 93% H2SO4 Ha nepueByto U utTpueByto rpymnmnsl. OObscHHUTE, Ha
YeM OCHOBAH JJAHHBIM METO/I, IPUBEIUTE KPUTEPHI OLIEHKH d(PPEKTUBHOCTH Pa3/ICICHU.

2. Bormpoc 2.

[Ipennoxure METO] U3BJICUEHUs Mpaseoanma u3 ¢ppakiuu «auauma» (cmecu Pr u Nd)
MOJly4aeMoi B MpoIlecce pa3/eleHHs] METOJIOM MOHHOro oOMeHa KoHleHTpata P3D nepueBoit
TpyNIbl, OOBSICHUB CYTh NPEIJIaraéMoro METO/a, SHEPro3arpatHOCTh M 3(PPEKTHBHOCTD
pazzesieHus npeaoXeHHbx P30,

Kpurepuu onieHnBaHUsI OTBETOB:

13 — 15 Gamnos: Ilpeanaraer mMeToAbl pa3feiieHUs U KOJIHMUYECTBEHHOTO OIpEAeTICHUS
coequHeHuit P3D B cmecu Ui pemieHuss KOHKPETHBIX 3a/1a4, 000CHOBBIBAET YPPEKTHBHOCTD U
1[eJIeCO00Pa3HOCTh MPUMEHEHHs] METOJOB Ha OCHOBAaHUM 3HAHUNW O METOJax pas3AeleHus u
omnpeneneHuss MHIUBUIyalTbHBIX P30, Ileproanyeckoit CUCTEMBI KaK METOA0IOTUUECKOW OCHOBBI
JUIsL OTIMCAaHUs DJIEKTPOHHOIO CTPOEHUS U 3aKOHOMEPHOCTEN N3MEHEHHs CBOMCTB COCUHEHU B
psany P33 (koHCTaHTBI yCTOMYMBOCTH, PACTBOPUMOCTH COJIEH, CPOACTBA K HOHUTAM).

10 — 12 Oamnos: Ilpeanaraer MeToAbl pa3/ieNeHUss U KOJIMYECTBEHHOTO OMpEIeNCHHS
coenquHeHuil P30 B cmecu s pemieHus KOHKPETHBIX 3a/1ad, 000CHOBBIBaeT 3()(PEKTUBHOCTD U
1eJ1ecO00pa3HOCTh MPUMEHEHUsT METOJO0B Ha OCHOBAaHMM 3HAHUN O METOJax pas3felieHus U
omnpezneneHuss  uHAMBHIAyanbHbIX P33, npumensas [lepuoguueckyro  cucteMy — Kak
METOJOJIOTUYECKYIO JUIsl OMMCAHMSI DJIEKTPOHHOIO CTPOEHHUS M 3aKOHOMEPHOCTEM W3MEHEHUS
CBOICTB coennHeHu# B psay P30 (KOHCTaHTBI yCTOMYMBOCTH, PACTBOPUMOCTH COJIEH, CPOJICTBA K
MOHUTaM), HO JIOITYCKAaeT OT/IeJIbHbIe HETOYHOCTH.

7 — 9 6amnoB: MmeeT npeacTaBieHre 0 METOAaX Pa3CICHUs] U METOJIOB OIMpPEaeIICHUS
WMHIUBUAYAIbHBIX P30, MX 2JIEKTPOHHOM CTPOEHHH M 3aKOHOMEPHOCTSIX HM3MEHEHHs CBOWCTB
coenuHeHU B psxy P30 (KOHCTaHTHI YCTOWYMBOCTH, PACTBOPUMOCTH COJICH, CpPOJCTBA K
MOHHUTaM), HO HE MOXKET IPEUIOKUTh METOJbI Pa3JIENECHNUs U KOJIMYECTBEHHOIO ONpEACICHUs
coenmuaeHU P30 B cmecum s pemieHWs KOHKPETHBIX 3aJad, HE MOXET 000CHOBATh
3P PEKTUBHOCTD U 1IEIECO00PA3ZHOCTh UX IPUMEHEHHS.

0 — 6 OammoB: wMeeT oOmIee TNPEJACTABICHWE O METOJaX pa3JCiCHUS W METOJIOB
ONpeAcIeHUs] NHAUBUAYAIbHBIX P33, UX 2JE€KTPOHHOM CTPOCHHMH, HE UMEET NPEACTABICHUN O
3aKOHOMEPHOCTSIX U3MEHEHUs CBOMCTB coelnHeHul B psany P33, He MOXKET MpenioKUTh METOAbI
pasfelieHuss U KOJMYECTBEHHOIO OmpeneneHus coeauHeHuit P30 B cmecu [y pemieHus
KOHKPETHBIX 33/1a4.



Pe3ynbpTaTel 3aueTa C OLIGHKOW OMpPENENSIOTCS OLIGHKAMH «OTJIMYHO», «XOPOILOM,
«YIOBIIETBOPUTEITHHO», «HEYOBICTBOPUTEITHHO.

B kypce mnpumensiercs OauibHO-pedTUHTOBas cuctema. Jlyig Jomycka K 3adeTry
HEO0XOIMMO BBITIOJIHUTH JTa0OPATOPHBIN MPAKTHKYM B IOJHOM 00ObeMe M HaOpaTh 3a TEKyIIUH
KOHTpOJIb He MeHee 50 % oT obmiero konaudectBa 6amios (30 — 60 6aioB).

Jlyis monmydeHus OIEHKM HeoOXoAaummo Takke HaOpath He MmeHee 50 % oT oOmiero
KOJIMYecTBa OAJJIOB 3a MPOMEKyTouHYo arrectanuto (20 — 40 6amioB).

KomnyectBo OannoB, HaOpaHHBIX 32 TEKYIIMH ¥ TMPOMEXKYTOUYHBI KOHTpOJIb,
CYMMHpPYETCS U BbICTABIISETCS OLICHKA:

Oruenka Banel 3a kypc
OTJINYHO 81—-100
Xopoio 64 — 80

Y 10BIETBOPUTEITLHO 51 -63
HEYJIOBJICTBOPUTEIHHO 0-50

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJIEKTPOHHBIN yueOHBIN KypC 10 AUCIHUILIMHE B 3JIEKTPOHHOM yHUBepcuteTe « Moodley
- https://moodle.tsu.ru/course/view.php?id=23421.

0) OnleHOUHBIC MaTepHalbl TEKYIIErO KOHTPOJS M MPOMEKYTOYHOW aTTECTAI[MH 10
JUCITUTUINHE: (TECTOBBIC 33JJaHUs, 3aUCTHBIC OUJICTHI).

B) [InaH JEKIMOHHBIX U JIAOOPATOPHBIX 3AHATUH 110 TUCIHUILIHHE.

r) MeToaudeckue yKa3aHus 110 IPOBEICHHIO JIA0OPATOPHBIX padoT.

n) Pelitunr kypca.

12. Ilepeuens y4ueOHOIi TuTEpaTyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:
— Ilonskos, E.I'. Meramnyprusi peako3eMeNbHbIX METaJIOB: yueOHOE MocoOue st

By30oB/ E.I.Ilonskos, A.B.HeuaeB, A.B.CwmupHoB.— 2-¢ wusn., crep.— Mocksa:
WznatenberBo FOpaiit, 2022. — 501 ¢. — (Briciiee o6pazosanme). — ISBN 978-5-534-12813-0.
— Teker : osnextpoHHbli // OOpa3oBarenbHas 1uatdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/496384.

— Kop3anoB B.C. Xumusi peakux, pacCesHHBIX M PEIKO3EMENbHBIX 3JEMEHTOB: yueo.
nocobue / B. C. Kopzanos, H. Il. llyneruna. — Ilepms: [lepmckuit roc. yu-t, 2007. — 100 c.
(Onmnaita gocrym: https://studfile.net/preview/2673884/).

— CepebpennukoB B.B. Xumus penkozeMenbHbBIX 53JE€MEHTOB (CKaHIUM, WTTpH,
nantanunel). T.1. — Tomck: TI'Y, 1959. — 516 c., T.2. — Tomck: TT'Y, 1961. — 800 c. (HocTym:
oubmmoreka TT'Y).

— XUMHUS U TEXHOJIOTUS PEJIKUX U pacCcesHHbIX 3JeMeHToB T. 2: [yueOHoe mocolue /st
XUMHUKO-TexHoJiornueckux By30B]: B 2 1. /[I1. C. Kunnskos, B. E. Ilmtomes, C. b. Crenuna u nip. |
; moxa pen. K. A. bonbmakoBa. — M.: Beiciast mikona, 1976. — 359 c. (Hoctyn: 6ubnuotexa TI'Y).

— Summupckuin K.b., Kocrpomuna H.A. um ap. XuMus KOMIUIEKCHBIX COEIMHEHUIN
penko3eMenbHbIX 3neMeHToB. — KueB. — m3n-Bo Haykosa Jlymka, 1966. — 494 c. (Hocrym:
oubmmoreka TT'Y).

— Penkue u peaxo3eMeNnbHBIE METAUIbI: TEXHONOTHH, (HYHKIIMOHAIBLHBIE MAaTepUANbl U
npuMmeHnenue /moa pea.: byitnosckuit A.C., Kazapsu M.A., CaukoB B.U. r. Tomck: U3x-so HTJI,
2014. 120 c. (Joctyn: bubmuoteka TT'Y).

0) IOTMOJIHUTENbHAS JIUTepaTypa:


https://moodle.tsu.ru/course/view.php?id=23421
https://urait.ru/bcode/496384
https://studfile.net/preview/2673884/

— Bockpecenckas O.0., Cxopuk H.A. TepmoanHaMuueckue M KHHETHYECKUE ACIIEKThI
oOpa3oBaHusl U peAoKc-pacmaga KomruiekcoB wepus(IV) ¢ psaoM TuapoKCHUIICOEpKAIIIX
oprannyeckux JurannoB. Monorpadus. — Tomck: M3n-Bo HTJI, 2011. (Hoctym: 6ubimoreka
TTY).

— Kynpeateix, H. B. ®u3uka metamioB. Penko3eMenbHble METAUIBI U UX COCAUHEHHUS:

yaeOHoe mocobue mist By30oB/ H. B. Kynpesatsix, A. C. BoneroB. — MockBa: M3marenscTBo
Opaiir, 2022. — 197 c. — (Beicmee obOpazoBanue). — ISBN 978-5-9916-9977-8. — Tekcr:
aekTpoHHBIH  //  OOpaszoBarenpHass ~ muatdpopma  HOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/492228)/

— CoenuHeHus peakKo3eMeNnbHBIX dJeMeHTOB: KapOonatel. Oxcanarel. Hwutparsl.
Turtanater /JI. H. Komuccapora, B. M. llankuii, I'. f. Ilymkuna u ap.; OtB. pen.: B. IL
Opnosckuii, H. H. Uynunosa; AH CCCP Hu-T obuieit u nHeopranndeckoit xumuu um. H. C.
KypnakoBa. - M.: Hayka, 1984. — 233 c. (loctym: oubnauoreka TI'Y).

— Marroxa B.A. OkxcanaTel peIKO3EMEIBHBIX 3JIEMEHTOB M AKTHUHOMIOB. — M.:
Oueproaromusaar, M.: U3nAT 2008. — 607 c. (Ownaita goctyi: https://www.elib.tomsk.ru/purl/1-
19977).

— Cynonunkuii FO.JI. Xumusi peaxo3eMeNnbHbIX 3JIeMeHTOB: yuel. mocobue / FO. JI.
Cymnonwutikuii. — Mocka: PXTV, 2007. — 107 c. (Ownmaiin goctym: https://rusist.info/book/1069691

)-

B) pecypchl cetu HTEepHeT:

—OnexkTpoHubii onnalH kypc «llomsko E. I'., Heuwaes A. B., CmupnoB A. B.
Metamnyprus peakozeMmenbHbIX MeTaoB //  OOpasoBarenbHas minaTdopma  FOpaidt:
https://urait.ru/book/metallurgiya-redkozemelnyh-metallov-496384.

— 9J’IeKTpOHHa$I KOJIJICKII WA CJ'IB.fI,I[OB K 06p A30BaTCJIbHBIM KypcaMm
https://www.slideshare.net/zaharov/12-13-sc?qid=a5473364-1743-449a-abdb-
dOblccd2f048&v=&b=&from search=7.

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTH A

a) JIMOCH3UOHHOC U CB06OI[HO pacnpocCcTpaHiICMOC IMMPOrpaMmMHOC o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: 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);

— MyOJIMYHO JOCTyIHBIE 0Onaunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTajor Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaabHO-TeXHUYECKOe odecreyeHme

AyauTtopun JUisl IPOBECHUS 3aHATUHN JIEKIIMOHHOTO THUIIA.
Ayautopuu JUIsl TPOBEACHUS 3aHATHM CEMMHAPCKOTO THUIMA, WHAUBUAYAIbHBIX H
TPYIIIOBBIX KOHCYJIBTAlNN, TEKYLIErO KOHTPOJISA U TPOMEKYTOYHON aTTECTALUH.


https://urait.ru/bcode/492228
https://www.elib.tomsk.ru/purl/1-19977
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
https://www.slideshare.net/zaharov/12-13-sc?qid=a5473364-1743-449a-abdb-d0b1ccd2f048&v=&b=&from_search=7
https://www.slideshare.net/zaharov/12-13-sc?qid=a5473364-1743-449a-abdb-d0b1ccd2f048&v=&b=&from_search=7
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

[Tomerenust a1 cCaMOCTOSTENIbHONW PaOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYTIOM K ceTh VHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Ayautopun NSl TPOBEIACHHUS 3aHATUN  JIEKIIMOHHOTO W CEMHHApCKOro  THITA
WHAUBUAYAIbHBIX M TPYINIOBBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJS U MPOMEXYTOUHOMH
aTTeCTallud B CMEUICHHOM (hopMmaTe (KAKTPY»).

JlabopaTtopuu (ayautopuu Ne 102, 103a 6-ro yueoHoro kopiryca TI'Y), ocHaiieHHbIE BCeM
HEOOXOIUMBIM  J1aOOpaTOpPHBIM 00OpYyAOBaHMEM (CYIIMJIBHBIA mIKad, MydenbHas Medb,
cnekTpodoToMeTp | T.1.).

15. Undopmanus o paspadoTunkax

ABtop mporpammbl: XamunoBa Ombsra CepreeBHa, KaHA. XHUM. Hayk, kadempa
HeopraHuyeckod xuMuu HanmoHanmbHOTrO HCCIeAoBaTENIbCKOTO TOMCKOro rocyJ1apCTBEHHOTO
YHUBEPCUTETA, JTOLEHT.

Penenzent: Mumennna Jliogmmia HukonaeBHa, KaHA. XMM. HAyK, JOILEHT, Kadempa
HEOpraHn4yeckol xuMuu HalmoHalbHOTO HCCIENOBATENbCKOTO TOMCKOIO rocCy/1apCTBEHHOIO
YHUBEPCUTETA, JIOLEHT



