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VKpyIHEHHAs rPyNIia HalpaBIcHHH 04.00.00 Xumus

MOATOTOBKH

IIporpamma Beicuiero obpazoBanus IIporpamma cienmanuTeTa
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Pabo4as mporpamMma AHCIUIUIMHBI «XHMHSI W TEXHOJOTHS PEIKHX M PACCeSIHHBIX
3JIEMEHTOB» Ul o0ydarommxcs no crenmansaoctd 04.05.01 OynnamMenTansHas U IPUKIaaHas
XUMHUS, COCTaBJicHa Ha OCHOBaHuMM PenepasbHOrO TOCYIAPCTBEHHOTO 00pa30BATENBHOIO
craHjapra BbICHIEr0 00pa3oBaHus — crnemmanuTeTr no cnemmaneHocTH  04.05.01
@DyHoaMeHTabHAs M TNPUKIAHAs XUMHS, YTBEPKICHHOTO MPHKa3oM MUHHCTEPCTBA
obpazoBanua u Hayku Poccuiickoit @enepammu ot 13 mrons 2017 r. Ne 652 (¢ u3m. u jomn.),
llopsnxa opraHm3amMd M OCYINGCTBICHHS  OOpA3OBATENBHONM  NEATENLHOCTH  TI0
00pasoBaTeNbHBIM TIPOrpaMMaM  BBICIIETO0 00pasoBaHMs — IIporpaMmaM 0OakanaBpuara,
nporpaMMaM  CHEHHANHMTETa, IPOrpaMMaM MarucTpaTypbl, VTIBEPKICHHOTO TPHKA30M
MunucTepeTBa HaykH U BhicIIero obpasosanus Poccuiickoit ®@enepaimu ot 06 anpens 2021 r.
Ne 245 (¢ u3M. 1 [I01L.), B COOTBETCTBHH C Y4eOHBIM IIAHOM, YTBEPHKICHHEIM YHEHEIM COBETOM
OI'BOY BO «Jlonl'Y» nns vabopa 2024 roza.

Paszpabotumk:

IOLEHT Kaenpbl HEOPTAHUYECKOM XMMHH,

KaHJ. XUM. HayK, JOLIEHT % /z m// H.B. fI6m04koBa
¥

PaGouas nporpamMma ogoOpeHa Ha 3aceaHuy KadeApsl HEOPTraHUIECKOM XUMHH.
IIporokon ot 26.03.2024 1. Ne 14

3aBeayromuii kademxpoit /6?%457 / # H.B. SI6moukoBa
COT'JTIACOBAHO:

7y
Jexan xumuueckoro dakymprera [; v )77 C.I'. bBaxtun
28.03.2024 r. s

V4eOHO-METONM4ECKas KOMHICCHSI XUMHYECKOTO (aKypTeTa

IIporokon or 27.03.2024 1. Ne 2.
TIpencenarens W P.U. JIpra

PyxoBogurens 0CHOBHOM MpoQeCCHOHATLHOM

00pa3oBaTeIbHOM IIPOrPaMMEL, : :
KaHM, XHM. HayK, JIOIL. /;25/ 5 2 O.B. bapanosa
28.03.2024 r. ¥ T S
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHON ITPOI'PAMMEBI

1.1.  TpeGoBaHus K MpeABAPUTEIHHOM MOATOTOBKE O00YYAIOIIUXCs, MPEALIECTBYIOIINE
Y COITyTCTBYIOIME NACHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS U3YyUEHUE TaHHOM:

JUCHMIUIMHBL TporpaMmsl cnenuanurtera: Heopranuueckas Xxumus, AHaIUTHYECKAs
xumus, Oprannueckas xumus, Puszndeckas XuMus, PU3NIeCKue METOABI UCCIICTOBAHMS.

JIMCUMIUIMHBI, KypcoBble pabOThl M MPAKTUKH, IS KOTOPHIX OCBOCHHUE JIaHHOU
JUCLUIUIMHBI HEOOXOAUMO KaK MpeIIIeCTBYOIIEE:

Crpareruss M  TakTHKa OpraHMYeCKOrO0  CHHTE3a, XHMHUYECKas  TEXHOJIOTHS,
IPOM3BOJICTBEHHAs IIPAKTUKA: HAYYHO-UCCIIE0BATENbCKas paboTa.

2. OIIMCAHME JUCLUITIIMHBI

2.1.001mas xapakTepuCcTUKa

HaumeHnoBanue nokasaress 3HaueHue noKas3aTels
Ha3Banue 0O6pa3oBaTelbHON MTPOTrpaMMBbI 04.05.01 dyngamMeHTaNbHAsA W TMPUKIIATHAS
XUMHUS (TIporpamMma CreagInTeTa)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.B./IB.2. XuMus 1 TEXHOJIOTHS PEIKHUX U
y4€OHBIM [IJIAHOM pAacCesHHBIX 2JIEMEHTOB
Yacth 00pa3oBaTeNbHOM MPOrpamMMBbl BapuaTtuBHas yacTh: BEIOOp CTy/I€HTA
KoanuecTBO 3a4eTHBIX €QUHAL) BCETO YaCOB 4,5/162

2.2. Pacnipenenenue yacoB 1o ¢popMam | rmepruoaam o0ydeHHs

OO111ee KOJIMYECTBO YaCOB
o o E caMoCTOs-
opma 2 | 3 6 . o
> | 2 JAeKnu- | nabopa- | NpakTH- | TeIbHOH opMma
00yueHus & s BCETO

3 OHHBIX | TOPHBIX | YECKHX padoThI+ KOHTPOJIS

KOHTpOJIb
Ounas 4 7 52 39 - 71 162 Ok3aMeH

3. IEJIV JUCIIATUINHEI

ChopmupoBaTh 3HAaHUSA 1O XHUMHH PEIKAX M PACCESHHBIX JJIEMEHTOB, OCOOCHHO
cnenuduueckrue XUMUYECKUEe CBOMCTBA, KOTOPhIE MOTYT OBITh MCHOJB30BaHbI MpU pazpadboTke
HOBBIX TEXHOJIOTMM IOJY4YEHHUS STUX 3JIEMEHTOB U3 MHHEPAIBHOTO M TEXHOTEHHOTO CBIPbA.
OBnaseHue JaHHBIM KYpCOM HEOOXOAUMO Ui MPOQPEeCCUOHANBHOMN e TeIbHOCTH CIIeUaINCTa-
XUMHUKA.

Hayuutp cTyZneHTOB HCHOJb30BaTh MOJy4YEHHbIE 3HAHMUS JUISI  TOrO, YTOOBI
KBTM(UIIMPOBAHHO OCYIIECTBIISATH HCCIEJOBAHHUS TIO Pa3pa0OTKE HOBBIX TEXHOJIOTHYECKHX
peLIeHUI BBIACIICHNS PEJKUX U PACCESTHHBIX AJIEMEHTOB.

4. KOMIIETEHIIMX ObYHAIOIIEI'OCA, POPMUPYEMBIE B PE3VJIBTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, UX
NHAWUKATOPBI U TNTAHUPYEMBIE PE3YJIBTATBI OBYUEHU A

4.1. KommnereHunun

IIK-1. CnocobeH muaHupoBaTh pabOTy W BHIOMpPATh aaeKBAaTHBIE METOJIBI PEUICHHUS
Hay4YHO-MCCJIEI0BATENbCKHX 331a4 B BBIOpaHHON 00J1aCTH XUMHUH, XMMUYECKON TEXHOJIOIMU WU
CMEXHBIX C XHMHUEH HayKax.

4.2. NHaukaTopbl KOMOETEHIUN
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[IK-1.1. BeiOupaeT sKkCriepuMEHTAIbHBIC U PACYETHO-TCOPETHUCCKUE METOJIbI PEIICHHS

IIOCTaBJIEHHOW 3a/1a4M, UCXO/ U3 UMEIOIIMXCS MaTEpUaIbHbIX U BPEMEHHBIX PECYpPCOB
4.3. Pe3ynbrarhl 00y4eHHS

[IK-1.1.1. 3HaeT 31eMEHTbI, KOTOPBIE OTHOCATCA K PEAKUM MU pPacCESIHHBIM; CBOMCTBA
COCIMHEHUIN PpEeIKUX M PaCCeSHHBIX HJIEMEHTOB; CHOCOObI KOHIIEHTPUPOBAHUS PEAKUX U
pacCcesiHHBIX AJIEMEHTOB W3 IPUPOJHOTO MHUHEPAIBHOTO M TEXHOTE€HHOTO CBIPbS; METOJUKY
INPOBEJCHUS  XMUMHUYECKOTO  OSKCIIEPUMEHTa,  CIOCOObl  MHTEpIpEeTallud  pe3ysIbTaToB
UCCJIE0BAHUM B PAMKAaX 3aKOHOB HEOPTaHUYECKOU XUMUU.

ITK-1.1.2. YMeeT moadupath paliioOHaIbHBIC YCIOBUS CUHTE3a MAaTEPHAJIOB C 3aJaHHBIMHU
CBOWCTBaMH; 0OOCHOBBIBAThH MEPCIIEKTUBBI Pa3BUTHI XMMUU PEAKHX 3JIEMEHTOB; OCYIIECTBIATh
XUMUYECKUN IKCIIEPUMEHT, CHHTE3 U aHAJIN3 CTPYKTYPbl U CBOMCTB MOJYYEHHBIX COCUHEHUN C

y‘-IéTOM KJ1acCa OITaCHOCTH HCIIOJIb3YyCMbIX BCILICCTB.
[IK-1.1.3. Bnageer HaBbIKaMM CHUCTEMAaTHKH W aHaJIu3a PE3yJIbTAaTOB XHUMHUYECKUX

HKCIIEPUMEHTOB,
UHTEPIIpEeTallud B KOHTEKCTE

HaOMroeHUl M M3MEpeHWid [UIs TOJyuyeHHs JaHHBIX,

MPUTOJIHBIX K
CYLIECTBYIOIIMX TpEACTaBICHUI; HaBbIKaMU MOA00pa yCIOBUMN

CHUHTC3a U U3YUCHUA HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ " MaTCpUuajioB pa3HOro CoCtasa.

5. TIPOI'PAMMA JUCIHUIIIMHBI

HasBanune TeMbl Kpatkoe coneprkanue TeMbl (BOIMPOCHI TEMBI)
1.  OCHOBHBbIE OHATHS, 1.1. Benenue. Conepxxanue u 3aauu Kypca. OCHOBHbIE
TEOPETUYECKHE OCHOBBI Kypca | MOHSTHS, TEOPETUYECKUE OCHOBBI Kypca.
1.2.  Celpbe, 2HEprus 1 Bojia — OCHOBA TEXHOJIOTMYECKOIO
IIPOU3BOJICTBA.
1.3.  Opranu3zanus npou3BOJICTBA U TEXHUKO-IKOHOMUYECKUE
IIOKa3aTeNH TPOU3BOJICTBA.
1.4. OxpanHa npupobl M OUUCTKA POMBIIUIEHHBIX BEIOPOCOB.
2. OCHOBHBIE aCIEKThI 2.1. Hay4Hble OCHOBBI METAJUTyprUY€CKON TEXHOJOTHH.
XUMHUYECKON TEXHOJIOTUN 2.2. TepMmoauHaMHUYECKHE U KNHETUYECKHE KPUTEPUU
TE€XHOJOTUYECKUX IIPOU3BOJCTB.
2.3. Cnoco0bl TEXHOJIOTUYECKOTO pa3/Ie/IeH s BEIECTB.
3. Xumus Il rpynmei|  3.1. Xumusa Il rpynmbl 31eMEHTOB NMEPUOAUYECKOW CHUCTEMBI
AJIEMEHTOB J.N. Menneneena.
3.2. IIpumeHeHne NPOCTHIX BEUIECTB U COCIUHEHUM.
3.3. TexHonmorus WX MOJXy4YeHUs (ATIOMUHHUM, TajUIMi, WHIWAMN,
TaJUTHI).
4. Xwmusa IV rpynnoel|  4.1. Xumus IV rpynmnel 31eMeHTOB (KpEMHUN, T€pMaHUi, 0JIOBO,
JJIEMEHTOB CBHUHEL).
4.2. TexHonorus ux MOJIy4EHUS.
4.3. IlpuMeHeHue NpOCThIX BEIECTB U COEANHEHUH.
5. Xumus \'% rpymmsl| 5.1, Xumus V rpynnsl aneMeHToB (pocdop, MBIIIBIK, CypbMa,
3JIEMEHTOB BUCMYT).
5.2. TexHONOrUsl UX MOJTYUYECHHUSL.
5.3. IlpumeHeHne NpoCThIX BEIIECTB U COETUHEHUM.
6. Xumms VI rpymmber| 6.1. Xumus VI rpynmnel 31eMeHTOB (cepa, CeleH, TETyp).
3JIEMEHTOB 6.2. TexHOI0rus UX NOJyUYEHUS.
6.3. [IpumeHeHne TpPOCThIX BEIIECTB M COSTUHEHUHN.
7. XuMUs 1 TeXHOIOIrusd MHKa,| 7.1. X¥Mus IUHKA.
KaJMus, pTyTH 7.2. XuMus KagMUsL.
7.3. XuMus pTyTH.
7.4. TeXHONIOTHs X MOJYYEHUS.
8. Marepuasst misg) 8.1, OOmiast  XapakTEpPUCTHKA  ChIpbs Ul MaTepUaJIOB




Ha3zsanue TeMEbl

Kpatkoe coneprkanue TeMbl (BOMPOCHI TEMBI)

3JIEKTPOHHOW TEXHUKH

AJIEKTPOHHOW TEXHUKH (KPEMHHUM, T€pPMaHUW, MBIIIbSIK, TaJIIUH,
uHani, hocdop, cenex, TeTyp, BUCMYT, CypbMa, IIUHK, CBHHEII).
8.2. [lonydenwne, crnocoObl OUUCTKH.

9. Marepuainsl
MOJTYTPOBOTHUKOBOW TEXHUKH

9.1. Yucroe BEIIECTBO U METOABI OIICHKH YHCTOTHI.

9.2. Xumudeckue W (HU3UKO-XUMHYECKHE METOABl OYHCTKH
MEPBUYHBIX MAaTE€pPUAJIOB MMOJIYPOBOAHUKOBON TEXHUKHU.

9.3. ®DUBUKO-XMMHYECKHE OCHOBBI TEXHOJIOTMH TOJyYCHUS
YUCTOrO KPEMHHUS.

10. TexHonorus repMaHus

10.1. TexHoNOrUsI MOJY4YEHUS YUCTOTO TE€pMaHUSI.

10.2. [TonyueHue repMaHUEBOTO KOHLIEHTpATa.

10.3. XuMuyeckre OCHOBBI BBIJICIICHUS TEPMAHUS U CIIOCOOBI €ro
OYMCTKH.

11. Texuonorus ramwmus u| 11.1. TexHonorus nosy4eHus U OYUCTKU TaJUIHS
UHONSA 11.2. TexHOJIOTHS OJYYEHHSI U OYUCTKU UHUS.
12. Texnomoruss cyppMmbl H| 12.1. TexHoNOrMs NOJYYEHUS U OYUCTKU CYPHMBI.
BUCMYTa 12.2. TexHonOrysl MOJy4EHUsI U OUUCTKU BUCMYTA.
13. Texnonoruss ceneHa u| 13.1. TexHoorys MOJy4EeHUsI U OUYUCTKH CEJICHA.

TeJTypa

13.2. TexHon0THs NOJYYEHUS U OYHUCTKHU TEJUTypa.

14. Penxo3eMeIbHBIE DIIEMEHTHI

14.1.
14.2.
14.2.
14.3.

Oomas xapakrepuctuka P30.

Xnmus P30.

ITonydyeHnne u npumeHeHue coeauHenuii P33.
TeXHOIOorHsI CHHTE3a U OUUCTKH.

6. CTPYKTYPA U COAEP’)KAHUE NJUCHUIIJIMHDBI

6.1. ®opma oOydeHus: — ouHas, Kypc — 4, cemectp — 7

HaumeHnoBaHus pa3aenoB u TeM KoniiecTso 4acon
Jlexn. | Jlabop. | Ilpakt. | CPC+K | Bcero

Pazgen 1. TeopeTnyeckrue OCHOBHI Kypca 2 2 - 4 8
Pasnen 2. OcHOBHBIE aCIEKTHI XUMHUYECKOIT 2 2 - 4 8
TEXHOJIOTHU
Paszmen 3. Xumus I1I rpyrims! 21eMEHTOB 4 2 - 4 10
Paznen 4. Xumus [V rpynimel 31eMeHTOB 4 3 - 4 10
Paszmen 5. Xumus V rpyIisi 371eMEHTOB 4 3 - 4 10
Paznmen 6. Xumus VI rpymnmbl 21eMeHTOB 4 3 - 5 12
Paznmen 7. XuMusg ¥ TEXHOJIOTHS LIMHKA, KaIMMUS, 4 3 - 5 12
PTYyTH
Paznen 8. Matepuans! 171 3J€KTPOHHON TEXHUKU 4 3 - 5 12
Paznmen 9. Matepuaiibl OIyIIPOBOIHUKOBOM 4 3 - 5 12
TEXHUKH
Paszzmen 10. TexHOJIOTHS TepMaHust 4 3 - 6 13
Paznen 11. TexHOIOTHA raJuTAsl ¥ UHIUS 4 3 - 6 13
Paszzen 12. TexHOJIOTUS CYPbMBI M BACMYTa 4 3 - 6 13
Paszen 13. TexHomOrus celleHa 1 Teurypa 4 3 - 6 13
Paszgein 14. Penko3eMenbHbIE 3JIEMEHTHI 4 3 - 7 14
HUTOI'O 3A 7 CEMECTP 52 39 - 71 162
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7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) TSI TEKYILEI'O KOHTPOJIAA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOJIbHBIE BOIPOCHI

1. OcHOBHBIE ACMIEKTHl XUMUYECKON TEXHOJIOTUU
2.JHepreTHUecKuil 6aaHc MPOMBIIIICHHBIX ITPOIIECCOB

3. X¥MHKO-TEXHOJIOTHYECKHE CUCTEMBI

4. O06mme Bompockl TexHoyoruu P39

5. dusnueckne U XUMHUUYECKUE CBOMCTBA eMeHTOB I11 rpymnmbl
6. Oxcubl, THAPOKCUABI U cosin deMeHTOoB [I1 rpynmsr
7.1lonyuyenue snementos III rpymniel

8. duznueckre 1 XUMUUYECKHE CBOMCTBA 3JIeMEHTOB [V TpyIimbl
9. Okcuapl, THAPOKCUIBI M CONU 37eMeHTOoB [V rpynmbl

10

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.
42.
43.
44.
45.

46

. [Tonmyuenune snemenToB IV rpymnmbl

du3nuecKue ¥ XUMUYECKUE CBOMCTBA JIEMEHTOB V IPYIIIbI

Okcuabl, THIPOKCUIBI U COJIM DJIEMEHTOB V TPYIIIbI

[Tony4yenue aneMeHTOB V rpyIibl

DuU3NYECKUE U XMMUYECKUE CBOMCTBA 371eMEeHTOB VI rpymmbl

Oxcupl, THIPOKCHIIBI U COJIN DJIEMEHTOB VI rpynmsl

[Tonydyenue snementoB VI rpymisl

®usnuecKue ¥ XUMUYECKUE CBOMCTBA LIMHKA, KaAMUs, pPTYTH

Okcuapl, THIPOKCUIBI U COJIM LIMHKA, KaAMUs, PTYTH

[Tonyuenue unHka, KaagmMusi, pTyTU

Marepuainsl 17151 3JEKTPOHHOW TEXHUKU

Marepuaisl 10JIyIIPOBOHUKOBOU TEXHUKH

DU3NYECKUE U XUMUYECKHE CBOMCTBA T€pMaHUS

Okcuabl, THAPOKCUBI U COM F€pMaHus

[Tonyuenue nMHKa, KaaAMusi, pTyTH

®u3znuecKre 1 XUMHUYECKHE CBOMCTBA TaJIIIUS U UHAUS

OKcubl, THIPOKCUIBI U COJIM TAJUTUS U UHTUS

[lonyuenue rannus v UHIUA

dusnuecKkre 1 XUMUIECKHE CBOMCTBA CypbMbI U BUCMYTa

Oxkcuapl, THIPOKCUIBI U COJIM CYPbMBI U BUCMYTa

[Tomy4yenue cypbMbl U BUCMYTa

®u3nuecKrue 1 XUMHUYECKUE CBOICTBA CeleHa U TEeITYp

Oxcupl, THIPOKCHIBI U COJIU CEJIEHA U TEJULYP

[TonyueHue cenena u Tetyp

DU3NYECKUE U XUMUYECKHE CBOMCTBA CBUHIIA U [IUHKA

Okcuabl, THIPOKCUBI U COJIM CBUHIA U [IUHKA

[TonyueHne cBMHIIA ¥ IMHKA

Omnpenenenue noustus «Peakuit anemenT». OCHOBHBIE 00IACTH IPUMEHEHUS PEIKUX
METaJUIOB.

DIEKTPOIUTHUECKHUE CIIOCOOBI OMyUYeHUsT OCPUILTUIICOIEPKAIINX CILIaBOB.
OO011as XapakTepUCTHKA PEAKUX METAIOB | rpynbl NEpUOANYECKON CUCTEMBI
3JIEMEHTOB.

[Tonyuyenue 6epusuins ANEKTPOJIN30M PACIIIIABOB COJIEH.

Jlutuit. Coequnenus nutus. [lpumMeHeHne IUTUS U €r0 COETUHEHUN.
[Tonydyenue MeTanauueckoro OepuuIis METOIaMi METAJITIOTEPMHUH.
ChIpbeBble UICTOYHUKU ¥ MUHEpaTbl TuTHs. O0oranieHre TUTHEBBIX PY/I.
[Tonyuyenue oxcuna 6epusius.

CepHOKHUCIOTHBIN cI0CO0 MepepadOTKH JTUTHEBBIX KOHIIEHTPATOB.

. lllenouHoit crioco6 nepepaboTKM CIOyMEHa.



47.
48.
49.
50.
51.

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

85.
86.
87.
88.
89.
90.
91.

92.
93.
94.
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®dusnueckrue 1 XUMHUECKHE CBOMCTBA OCpUILITHS.

[TonyueHnue MeTaIMYECKOTO JIUTHUS.

MuHepanbl OepHILTHSI.

MeraniorepMUYecKoe BOCCTAHOBJICHUE B IPOU3BOICTBE PEKHUX IIEIOYHBIX METAIIOB.
DNEKTPOIN3 PACIIIABICHHBIX COJIEH KaK CIIOCO0 MPOU3BOACTBA PEAKUX MIETOUHBIX
METaJIIOB.

OcHoBHbIE 001aCTH TPUMEHEHUS PYOUAMS, 11e3Us U UX COeTUHEHUH.

ChIpbeBble UCTOYHUKHU PyOUTUS U TIE3USL.

[Tpon3BOACTBO METANINYECKUX PYOUAMS U LIE3US.

[TepepaboTka MOTyIMTa KUCTIOTHBIM METOIOM.

[Tomyuenue dhropuna u XJopuaa OEprILIUs.

MeTtobl pa3aenieHus pyouans 1 1e3usl.

MeTtoapl paduHUPOBAHUS OCPUILITHS.

Crioco0bl padMHUPOBAHUS METAILTUIECKOTO JTUTHSL.

[Tomyuenne GepuIITUs BEICOKON YUCTOTHI.

DU3NYECKUE U XUMUYECKHE CBOMCTBA JIUTHS.

Oxkcua u ruapokcua auTusi. CriocoObl OMTyYeHUST 1 XUMHYECKUE CBOMCTBA.
DTopuaHbI cr10cOO BCKPHITUS OSPUIIOBOIO KOHIIEHTpATA.

Comnu nmutus. VX ucnonb3oBaHuE B TEXHOJIOTHH.

Oxcuasl ¥ THAPOKCHIIBI pyOuus u 1e3usi. CriocoObl MOTYUYSHUS] i XUMHUYECKHEe
CBONCTBA.

[Tony4yeHne METaIITUIECKOTO OSPUILIHSL.

Conu pyOuaus u 1e3usi, UCIOJIb30BaHNE B TEXHOJIOTHH.

ChIpbeBble UCTOYHUKHN Oeprniusi. MeToapl o0oraieHus OepUUTHiicoAepKAIIUX PY/I.
OO6m1as xapakTepucTUKa peIKO3eMeIbHBIX AIeMEeHTOB. McTopudeckas cripaBka.
dusnueckue U XuMHIeckue cBoiicta P30.

[IpumMenenne peKux METaioB B TEXHUKE.

Hcnonp30BaHue peIKUX METAJUIOB B MHHOBAIIMOHHOM YHEPTETHKE.

OO6mras xapakTepucTUKa XUMHUECKUX coequHenuit P30.

Ou3nYecKue 1 XUMUIECKHE CBONCTBA PEeIKO3eMEIbHBIX METAJUIOB.

Oxkcuabl U TuApOoKcuasl P30,

KapOoHnartsl, cyabdarsl, HUTpaThl, okcanaTsl P30.

Xnopuast 1 Gpropuast P3M.

P33 B nmpupone. Munepanst P33.

HonHEbIE pyabL.

[TomydyeHre KOHIICHTPATOB PEAKO3EMENBHBIX AIEMEHTOB METOAaMH 00OTallleHHSI.
[lepepaboTka nonaputa. BckpbiTHe J0mapuTa XJI10pUPOBAaHUEM B PACILIABE.
[TepepaboTka nonapura. [lepepaboTka miaBa XJI0pHUIOB.

[Tonyuenue kap6onatos P33. CuHTe3 MOIUPHUTOB.

[TepepaboTka anatuta. A3oTHOKUCHasa cxema. [lonmydenue koHnentpatos P33, ctponims
u ¢dropa.

Paznenenune P30 MeTonaMu CeneKTUBHOTO OKUCICHHUSI-BOCCTAHOBIICHUSI.
Brinenenue nepusi. MeTos1 oTACICHNS €BPOIUS OT CyMMbI P303.

Paznenenune P30 MeTronamMu noHHOTO 0OOMeHa. DIIOEHTHAsE XpoMoTorpadusi.
Paznenenue P33 meromamu nonHoro oomena. dpoHTansHast XpoMoTorpadusi.
Paznenenune P30 meronamu nonHoro oOMeHa. BeitecHuTenbHas xpomotorpadusi.
OcobeHHoCTH anmapatypHOro oGopMIIeHUsT XpOMOTOrpaguIeckoro pasaeineHus P3M.
Paznenenune P30 mMeronamu skcTpakiuu. Mcmnonb3yeMble SKCTPAreHThl U UX
XapaKTEPUCTUKH.

[TpumeHeHne BbIcanuBaTeNe B TEXHOIOTMH pasaeneHus P3M.

OcoOeHHOCTH anmapaTtypHOTro 0(OpMIICHUS IKCTPAKIIMOHHOTO pasaeneaus P30.
CxeMbl osiHOTO pazaenenus P30.



95. IlpousBoactBo coenuneHuid P32 Bbicokoi yncTOTh. OKCcanaTHasi OYMCTKA.

96. IlponsBoactBo coequHeHni P30 BbICOKON YMCTOTHI. DKCTPAaKLIMOHHASI OYHMCTKA.

97. Ilpou3BoacTBO coenuHeHnid P30 BBICOKOM YUCTOTHI. XUMUKO-COPOIIMOHHAS OYMCTKA.
98. Ilonyuenue Gropunos P33.

99. Ilonyuyenue xnopuaos P3M.

100. [upkonwuii u raduuii. O6ume cBenenus. Micropusi OTKPBITHSL.

101. N3otomnbl mupkonus u radHMs.

102. dusnyeckue cBOMCTBA MUPKOHUS U TaHUS.

103. MexaHn4eckre CBOMCTBA IUPKOHHUS.

104. Koppo3uonnbsie cBONCTBA IUPKOHUS.

105. XUMHYECKUE CBOMCTBA IIUPKOHUS U TaQHUSI.

106. B3aumoneiicTBre HUPKOHUS U TaQHUS C KUCIOPOAOM, a30TOM, BOJOPOIOM,
yIJIepOJOM, KUCIIOTaMHU, LIeJI0YaMH, METAJUIaMU.

107. OxcuaHble, THAPOKCUIHBIE COETUHEHUS.

108. Crnoxxnbsie okcubl. [lupkon u radHOH.

109. Conu KUCTOPOTHBIX KHCIIOT: Cyb(aTel, KapOOHATHI, HUTPATHI, (hochaTHI.

110. ["ayioreHnap! MUPKOHUS U TapHUS.

111. [TpumeHeHne TUPKOHUS U Ta(HUS: METAIIbI, OKCUIBI, COCTMHEHHUSI.

112. [{upkoHuUii 1 €ero criaBbl Kak KOHCTPYKIIMOHHBIE MaTEpUaJIbl aTOMHBIX
PEaKkTopoB.

7.2. TeMbl MUCEMEHHBIX pa0OT (THUIIBI 33]1a4)
KonTponbable paboThl MO MpPOBEpKE TEOPETUUECKUX 3HAHUN — IO BCEM TeMaMm, C
UCTIOJIb30BaHNEM KOHTPOJILHBIX BOIPOCOB, MOJTOOHBIX YKa3aHHBIM BBIIIIE.
KosutekTuBHBIE W CaMOCTOSTENbHBIE PAOOTHI MO PEIICHUIO 3a/ad, MOJ00PY METOIHUKH
CUHTE3a COSMHECHHI UM U3BJICUCHUS PEIKUX SJIEMEHTOB U3 ChIPbs, OUUCTKU MPOAYKTA.

7.3.Temsl pedepatoB (I0KIaA0B)
1. [TpombITIIIEHHBIE METO/IBI TIOTYYCHHUS YpaHa.
2. OnexkTpoauTHyeckoe pahuHUPOBAHNE YpaHa U TOPUSI.
3. Crnnasel ypaHna. JlerupoBaHue U JIUTHE ypaHa.
4. [ToBenenue ypana B reOXMMHUYECKHX MpoIieccax 00pa3oBaHus 1 MeTamophusma
TOPHBIX TIOPOJ.

5. TenneHuny 1 KOHBIOHKTYPA Pa3BUTHS IPOU3BOJCTBA U MOTPEOJICHUS ypaHa U
TOpUS.

6. KucnotHoe pasnokeHue pya 1 KOHLIEHTPATOB ypaHa U TOPHSL.

7. BckpebiTHE yTiiepocoiepKaluX pyIHbIX MaTepUaIOB XJIOPUPOBAHUEM.

8. ABTOKJIaBHOE BBIIIIEIaYNBAHNUE YPaHa U3 PYJHBIX MaTepHAJIOB.

9. CoennHeHus ypaHa ¥ TOpUsl, UCIIOJIb3YyEMBIE JUI UX OYMCTKH OCaJAUTEIbHBIMU
METOJIaMHU.

10.  DKCTpaKIMOHHBIE TPOLIECCH] B TEXHOJIOTHH ypaHa U TOPUSI.

11.  DnexkTpoauTHYecKoe BbIIEICHUE JUOKCHIA ypaHa U3 PACILIaBICHHBIX COJIEBBIX
cMmecen.

12.  Knaccudukanus u XapakTepUCTUKU CIIOCOOO0B MOJIyUYeHUs TeTpadTopua ypaHa.
13.  IlepcniekTUBHBIE BUJIBI IEPHOTO TOILJIMBA.

14.  MexaHndeckas 00paboTKa METAJUIMYECKOTO YpaHa.

15.  OGoramieHre TATAHOMarHeTUTOB.

16.  CeIpbeBble HCTOUHMKH HHOOUS B Poccun u mupe.

17.  Tlomy4eHue BaHaI¥sI, HIOOHS U TaHTAJIa METOAaMH TIOPOIIKOBOW METAJLTYy pTHH.

18.  CoBpeMeHHOE COCTOSIHUE ChIPHEBOTO PhIHKA ypaHa.
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7.4.006pa3zer comepxaHus YK3aMEHAIMOHHOTO OmieTa

B cnyuae Benenust yueOHOTO mpoiiecca ¢ HUCIOJIB30BAHUEM JJIEKTPOHHOTO OOyuYeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJIEp)KaHWe OWieTa MOXKET OTIUYAThCS OT
MPUBEIEHHOTO.

SK3AMEHAIIHOHHBIH FUJIET N 1
1. ITlonoxkeHue penKux W PaJIMOAKTUBHBIX 3JIEMEHTOB B mepuoandeckor cucreme /.M.
MeHieneeBa u ux 3JI€KTPOHHOE CTPOCHHUE.
2. Meroapl pazneneHus MUPKOHKS U radHMs, OCHOBHBIC 00IaCTH IPUMEHEHUS [IUPKOHUS U
raQHus.
3. IlonyueHue MeTaUTMUECKUX BaHAAWs, HUIOOWS M TaHTala, 00JIACTH UX TPUMEHEHUSI.

8. PACIIPEAEJIEHUE GAJIJIOB, KOTOPBLIE ITIOJIVHAIOT OB YUAIOIIHUECA

OOmiast orleHKa 3HAHUKM 00ydaIOUIMXCS MO TUCHUIUIMHE mpoBoauTcs mo 100-0ammpHON
mIKajie MCXOIs M3 MaKCMMyMa, MPHUBEIECHHOro B Tabmiwime Huwke. OpraHW3allmOHHO-ydeOHast
paboTa B ayAMTOpUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHSITHH,
CBOCBPEMECHHOEC W KAYECTBCHHOE BBITIOJHECHUE JIOMAITHUX 3a/laHUil, aKTUBHOCTH BO BpEMs
NPOBEICHUS JICKIIMOHHBIX 3aHATUH (ydacTHe B OOCYXKAGHHH TEKYIIEr0 U MPOHAEHHOrO
Marepuaia, peleHne 3aaad u T.1.). [loAroToBka, BEITIOJIHEHWE W 3aliuTa J1a0OpaTOPHBIX padoT,
COOITIO/ICHNE TEXHUKHU O€30MacHOCTH, MPAaBUIbHAS MHTEPIPETALUS PE3yJIbTaTOB SKCIIEPHUMEHTA.
[ToaroroBka pedepara, 3ammuTa ero ¢ JOKJIAIOM.

8.1. Cemectp 7

Howmepa paznenos Bungpr pabor MaxcimaikHoe
KOJINYECTBO 0aJioB
OpraHu3aioHHO-y4Ye0Has paboTa B ayJUTOPUH 5
MunuButyanbHas padoTa 1Mo pereHuro 3a1ad 10
1-14 KonTponbHbie paboThI 10
3ammra 1a00paTOpHBIX padoT 10
Pedepar (moxnan) 15
HUTOTI'O 50
OKk3ameH 50
HtoroBast orieHKa 100

CooTBETCTBUE OAIIOB OLIEHKE

OlieHKa 10 MATHOAIILHOM IIKAaJIe
KonnuectBo 6auioB u3 =
100 ECTS Dx3ameH, TudhepeHITnPOBaHHBIN 3auer
3a4eT

90-100 A OTJIUYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOoporo 3aYTCHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPHUTEIBHO SaTTom0
35-59 FX HE 3a4TEeHO

034 F HEYTOBIIETBOPUTEIHEHO e 3aUTeHo
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9. OBECIIEYEHHE OBPA3OBATEJIbHOI'O ITPOLECCA JJIS JINLL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJINM/IOB

B xone peanuzanyy JUCHMIIIMHBI UCIIOJIB3YIOTCS CIEAYIOLINE TOMOIHUTEIBHBIE METO/IbI
00y4YeHHs, TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTecTali 00yJyaromuxcs B
3aBUCUMOCTH OT UX MHAMBUIYaJIbHBIX OCOOEHHOCTEMH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

- ek Oo(QOPMIISIIOTCA B BHUAE DSJIEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
MOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIieueHUEM;

- IVl BBINOJHEHUS  3aJaHusl 1pU  HEOOXOAMMOCTH  IPENOCTaBIISAETCS
YBEJIMYHBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 3a7JaHNsl OPOPMIISIOTCS YBEIMYCHHBIM HIPUPTOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— JIEKIMH OOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 3aJaHNs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCBbMEHHOU (hopMe;

— 9K3aMEH TPOBOJUTCS B MHUCHBMEHHOH (OpMEe Ha KOMIBIOTEpPE; BO3MOXKHO
IpoBesieHUE B (hOpME TECTUPOBAHHUS.

3) JUISL JIUL C HApYIICHUSIMU OIIOPHO-/IBUTATEIBHOTO arlapara:

- ek o(QOpMIISIIOTCA B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHU3UPOBAHHBIM ITPOrPAaMMHBIM 00eCIIeUeHUEM;

- IUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS HA KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MTUCbMEHHOM
dbopmMe Ha KOMIIBIOTEpE.

IIpy HEOOXOTUMOCTH MpPEoyCMAaTPUBACTCS YBEIUYEHHE BPEMEHHU JUIS HOJATOTOBKU
OTBETA.

IIponenypa mpoBeneHHs  NPOMEXKYTOYHOW — aTTecTaluu  JUii  OOydaromuxcs
YCTaHABIMBACTCS C YYETOM WX HHIMBUAYAIBHBIX TICHXO(HM3HYECKHMX OCOOEHHOCTEH.
[TpomesxyTouHas aTTecTalust MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIOB.

[IpoBenenune mnpoueaypsl OLEHUBAHHUS pPE3YyJIbTaTOB OOYYEHHs] JIOIMYCKAaeTcs C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OMOImorpadu4eckuM pecypcam B CETH
WutepHer Ui Kaxkjaoro oOydaromierocss B (opmax, adanTUPOBAaHHBIX K OIPAaHUYEHHUSIM HX
3II0POBBSI ¥ BOCTIPHUSITHS HHPOPMALIH:

1) JUIS CIENBIX U CIIAa0OBUNAIINX:

— B IICYaTHOHM (pOopMe yBETMUECHHBIM mpH(TOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U cJIaboCbIIIamuX:

- B IIEUaTHOH popme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcsl ¢ HapyLUIEHUsIMU OIIOPHO-/IBUraTeIbHOTO alapara:

— B IIEYAaTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbHO-TEXHMYECKOE OBECIIEUEHUE YVYEBHOI'O ITPOLIECCA

JlekuMoOHHBbIE 3aHATHSA [IPOBOATCS B ay/IUTOPUHU HA TPYyMILy, 000PYI0OBaHHON MEJIOBOM
WIM WHTEPAKTHUBHOW JOCKOH, MYJIbTUMEIUIHBIM IPOEKTOPOM M DKPAHOM — XHMHMUYECKHMU
dakynsret Houl'Y (r. Honenk, yiu. [llopca 17a).

JlaGopaTopHBbIe 3aHATHSA 10 JAHHOMY KypCy HNPOBOJSATCS B XMMHUYECKHX J1aOOpaTOPHSIX
Kaeapel HEOPTaHNYECKOW XMMHUH, OCHAIIICHHBIX HEOOXOIMMBIM 000PYI0OBaHUEM U PEAKTUBAMH.
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JonomauTtenpHOe obecniedenue: Wi-Fi gnoctyn B kKopmycax yHUBEpPCHUTETa, TEKCTOBBIE U
AIIEKTPOHHBIE pecypchl HayuHol OMONHOTEKN YHHUBEPCUTETA.

11. PEKOMEHJAYEMAZ JINTEPATYPA

11.1. OcHoBHas quTeparypa

1. SI6noukoBa H.B., benoycoa E.E. UeOwbnue K.A. CoBpeMeHHblE METOABI CHHTE3a H
WCCIICZIOBAHUSI COCAUHEHUN DPEIKUX M PEIKO3EMENbHBIX 3JIEMEHTOB [DJEKTPOHHBIM pecypc]: yd.
noco0. mist cryaeHToB OY Maructp xum. ¢-ta. — onenk: JlonHY, 2016. — TeKCT: 31eKTPOHHBIH.

2. Penkue u paccesHHbIC AJE€MEHThbl. XUMHUS U TexHoJorus. B 3-x kaurax. Kuwra 1:
VYuebnuk s By3oB / Koposun C.C., 3umuna I'.B., Pesuuk A.M. u np. / Iloxg pen. C.C.
Koposuna — M.: «MUCHCy», 1996. — 376 c.

3. Penkue u paccesHHble 3J€MEHThl. XuMus U TexHojorusa. B 3-x kuurax. Kuura 2:
VYuebnuk s By30B / Koposun C.C., 3ummna ['.B., Pesnuk A.M. u ap. / Ilox pen. C.C.
Koposuna — M.: «MUCHC», 1999. — 464 c.

4. Penkue W paccesHHbIC AJIEMEHThl. XUMHUS U TexHoJorus. B 3-x kaurax. Kuawra 3:
VYuebnuk ams By30B / Koposun C.C., bykun B.U., [1L.U. ®&nopos, Pezuuk A.M. / Ilox pex. C.C.
Koposuna — M.: «MUCHCy», 2003. — 440c.

5. SlonoukoBa H.B.  CoBpemeHHble  METOIBl  CHHTE€3a  HEOPraHUYECKUX U
opraHoMeTayuinuecknx coeauHeHu [Tekcr]: yu.-meron. moco6. s crya. 1 kypca OKP
«Maructp» xuM. ¢-ta / H.B. SI6noukosa, A.C. llltonna, A.B. Urnartos; JloHeukuit Hai. yH-T,
xuM. ¢-T, kad. Heopran. xumun. — Jloneuk: JlonHY, 2013. — 107 c.

11.2. [JononHUTENbHAS JIUTEPATYpa

1. Baproxun B.H. Hanomatepuans! / B.H. Bapioxun., C.B. Tepexos. — Honenxk: JoaHY,
2016.—348 c.

2. PeoxonkoB JI. M. Hanomarepmansl: yuye6Hoe mocobue / JI. M. Peokonkos, B.B.
JIgsuna, D.J1. JI3um3urypu. Mocksa: burom. JlabopaTtopus 3uanuii. 2008. 365 c.

3. AsapenkoB, H.A. HaHocTpyKTypHBIE MOKpHITHS M HaHoMarepuasibl: (OCHOBBI
nonydenus. CoiictBa. O6mactu npuMeHeHus:: OcOOEHHOCTH COBPEMEHHOTO HAHOCTPYKTYPHOTO
HanpaBieHus: B HaHoTexHonoruu / H.A. A3zapenkoB, B.M. bepecue, A.Jl. Ilorpe6nsk, J[.A.
Konecnukos. - M.: KJI JIubpokom, 2013. — 368 c.

4. KonmaxoB, A.I'. OcCHOBBI TEXHOJOTMH W TNpUMEHEHUEe HaHomarepuaioB / A.l.
Kommakos, C.M. bapunos, M.1. AnbsimoB. - M.: @usmarnur, 2013. — 208 c.

5. Anekceenko, A. A. OyHKIMOHAJIbHBIE MaTepUalibl HA OCHOBE TUOKCHIA KPEMHUS,
noJrydaeMble 30J1b-resib MeTojoM / A. A. Anekceenko, A. A. boiiko, E. H. Tlognenexuprii. —
I'omens: ITTY um. I1. O. Cyxoro, 2008. — 183 c.

6. Penxue u paccessHHbIC dJIeMEHTHI. XuUMUA M TexHojorus. B 3-x kuurax. Kuura 1:
VYyeOnuk st By3oB / Kopoun C.C., 3ummna I'.B., Pesuux A.M. u np. / Ilox pen. C.C.
Koposuna — M.: «MUCHUC», 1996. — 376 c.

7. Penaxue u paccesHHbIE 3JIeMEHTbl. XUMHUS M TexHosnorus. B 3-x kxurax. Kuura 2:
VYuebnuk s By3oB / Koposun C.C., 3ummna I'.B., Pesuuk A.M. u np. / Iloxg pen. C.C.
Koposuna — M.: «MUCHUC», 1999. — 464 c.

8. Penkue u paccesHHble dJeMEHTh. XuUMUs U TexHonorus. B 3-x kaurax. Kaura 3:
VYuebnuk nis By30B / Koposun C.C., bykun B.U., ®énopos I1.11., Pesnux A.M. / Ilox pex. C.C.
Koposuna — M.: «MUCHC», 2003. — 440 c.

9. benoycoga E.E., Kpuo6ok B.U., Pozanues I'.M., Hotuii K.1O. // Xumusm ocaxnenus
M(II) B cucremax M(NO3);—Na,WO,—HNO;—H,0, rme M(IIl) = Al, Ga, In, Sc, Y. — XypH.
Heoprat. Xumuu. — 1992. — T.37, Nel1. — C.2590-2597.

10. benoycoBa E.E., PozanmeB I'.M., KpuBobox B.M. // Cnoco® moydeHus
napaBosib(pamatoB 31emenToB III rpynmer. — ITatent Poccuiickoit @enepaunn Ne260503 ot
11.09.1995.
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11. benoycosa E.E., KpuBo6ox B.U., Pozannes I'.M., 3emckoBa O.B. // YcnoBus cunresa
JIeKaBOJIb(paMaTOB HEKOTOPHIX 3JIEMEHTOB TpeTbel rpynmsbl. — KypH. Heoprad. xumuu. — 2005.
—T.50, Ne8. — C.1371-1376.

12. Cemuenko I'.JI. 3osb-renp mporecc B KEPAMUUYECKON TEXHOJOIMHM. — XapbKOB. —
1997. - 143 c.

13. TI'ycee A.M.,, Pemnmens A.A. HaHnokpucramimdyeckue wmarepuainbl. — M.
OU3SMATIIUT. - 2001. — 224 c.

14. MuxaiinoB O.B. Uro takoe TemriatHelii cuHte3 / CopocoBckuii 0003peBaTeIbHbIN
KypHaI. — 1999. — Ne 10. — C. 42-50.

15. Jlokmmu 3.01. Pa3zpaGoTka TeXHOJOTHH HM3BICUCHHS DPEIKO3EMEIbHBIX AJIEMEHTOB
IPU CEPHOKHCIOTHOW nepepaboTke XMOMHCKOIO amaTUTOBOIO KOHLIEHTpaTa Ha MHUHEpaJIbHbIE
ynoopenust / D.11. Jlokmun, O.A. Tapeesa; nmox pexa. IL.b. I'pomoBa. — Amarutsei: KHII PAH,
2015.-268 c.

12. ”THOOPMAILIMOHHBLIE PECYPCbI

1. HammonanbHasi  JJjieKTpoHHast  OmOJMOTEKA (H2B): ¢benepanbHast
rocynapcTBeHHas uHdopmarmonHas cuctema / MunucrtepctBo KynbTyper P®;Poccuiickas
rocynapctBeHHas 6ubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:

01.09.2023). — Pesxum nocTtyma: cBOOOIHBIN, moanucka. Heo6xoaumMa ycTaHOBKa TPOTPaMMHOTO
oOecrieueHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: Hay4Has s5ekTpoHHas OuOimoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru(nara o6pamenus: 01.09.2023). — Pexxum mocTyma: il aBTOPU30B.
nosb30BaTeaeh. —TeKCT: JIEKTPOHHBIH.

3. Hayunas snextponnas Oubnmnoreka «KuOepJleHunkay»: caiit / Accommanus
«OrtkpbiTast Hayka». — MockBa, 2014- . — URL:https://cyberleninka.ru/. — Pexum noctymna:
CBOOOAHBIN. — TeKCT: 3NMEKTPOHHBIH.

4. DNeKTpOHHO-OUOIMOTEe HAs cHucTema «Jlanby»: [caitT]. -

URL:https://e.lanbook.com(nmata obpamenus: 01.09.2023). — Pexxum nmoctyma: s aBTOPHU30B.
II0JIb30BaTENEe.— TEKCT: JIEKTPOHHBIN.

5. IBC IOpaiit: >nexTpoHHas 6ubnHOoTeYHast cucreMa: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru(nata obpamenus: 01.09.2023).— Pexxum poctyna: 1jisaBTOPU30B.
nosb30BaTenei. — TeKCT: JIEKTPOHHBIM.

6. DiekTpoHHOo-0nOanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «/lor['Y». —
Honeuk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOIHBIN. — TEKCT: 3JE€KTPOHHBIN.

7. JJeKTpoHHBIH Katajgor Hayunoit 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Tekcr: snexrponnsiii // 9BC Houl'Y: caiit. — URL: http:/library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum ngoctyma: MOUCK CBOOOAHBIN, 3IIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s1 TTosib3oBaTene JJonl'y.

8. JaexkTpoHHblii apxuB Joul'Y: pasgen caiita / Hb Jlonl'Y. — Tekcrt:
anektponHbii // OBC [oul'¥Y: caitir. — URL: http:/repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum goctyna: CBOOOTHBIA.

13. IIPOI'PAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xopniopatusHas ymten3us JJoH'Y Ne 46484614)

2. MicrosoftOffice (kopnopatuBHas nunensust Joul'yY Ne 46472919)

3. MicrosoftVisualStudio (mmuensus nmporpammel DreamSpark mis Beicimx y4ueOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacmepckoro, AdobeAcrobatReader, xPDF (munensun GPL, Apache,
BSD nns cBoG0AHOTO MpOTpaMMHOTO 0OECTIeUeHHS ).
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