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Pa6ouas mporpaMma IUCIMILTHHEBL «COBpeMeHHbIE METOAbI CHHTE3a H HCCIeI0BAHHS
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3

1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K npenBapuUTENIbHON MOArOTOBKE O0yYaOUINXCs, IPEALIECTBYIONINE
U COITYTCTBYIOILIUE IUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS M3YUCHHUE JAHHOM:

W3ydyenne naHHOW JTUCHUIUIMHBEI OCHOBBIBaeTCS Ha 0aze mporpaMMm OakamaBpuarta:
«Xumus TBepAoro tena», «KoopauHalunoHHasT XUMUS», «XUMHUUYECKas TEXHOJOTHS», a TaKkKe
CONYTCTBYIOIIEN AUCUUILUIMHBI « TeopeTnuecKkne OCHOBbI KOOPAMHALMOHHON XUMUW.

1.2. JlucuuruimHbl, KypcoBble paOOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE TaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIlIeCcTBYOLIEe:!

3HaHMS U YMEHMS, IOJyUYEHHBIE B X0J1€ U3YyUEHUS JUCHUIUINHBI «COBPEMEHHBIE METO/IbI
CHUHTE3a U MCCIEAOBAHUSA COCIMHEHUN PEIKHX M PEIKO3EMENbHBIX JJIEMEHTOB)» SBISIOTCS
OCHOBOH JIJIsl TPOXOXKJICHHSI HAYYHO-HCCIIEI0BATEIbCKON paObOThl M MPEIIUIUIOMHON MTPAKTHKH,
VCIIOJIb3YIOTCS IIPYU HAIIMCAHUM MAaruCTEPCKON JUCCEPTALHH.

2. OIMMCAHUE JUCHUITJIMHBI

2.1. OOmas xapakTepucTuKa

HanmenoBaHnne nokasarens 3HaueHue MoKa3aTens

HazBanne oOpa3oBatenbHON IpOTrpamMMbl 04.04.01 Xumus (Maructepckast mporpamma:
Xumust)

udp u Ha3BaHUE B COOTBETCTBUHU C yUeOHBIM b1.B.O/1.7 CoBpeMeHHbIE METO/IbI CUHTE3a U

TUTAHOM WCCIICIOBAHUS COCIMHEHNH PEIKUX U
pEeAKO3eMENbHBIX 3JIEMEHTOB

YacTh 00pa3oBaTeNbHON MPOrpaMMEI BapuaTtuBHas 4acTh: BEIOOp By3a

KonunyecTBo 3aueTHBIX eAuHALY BCETO YacOB 2172

2.2. Pacnpesnenenue yacoB 1o popMam u rnepuojaaM o0ydeHus

OO011€e€e KOJIMIECTBO YaCOB
o
B CcaMOCTOS-
®dopma 2, 3 6 o @
= 2 JIEKIU- nabopa- | TpaKTH- TEJBLHOU opma
00yueHus (2 S BCETO
59 OHHBIX TOPHBIX YECKUX pabotsI + KOHTPOJISI
KOHTPOJIb

Ounasa 2 3 - 11 22 39 72 3a4eT
OuyHO-3a04YHas 2 4 - 3 6 63 72 3a4eT

3. LEJM JUCIUTUIMHBI

O3HaKOMUTH CTYJIEHTOB ¢ Haubojiee pacnpOCTPAaHEHHBIMU METOAAMU TOJyYEHUS
HEOPraHWYECKUX  COCAUHEHUN  PpEeOKUMX M PEIKO3EMEIBbHBIX  DJIEMEHTOB,  BaXKHBIX
(GyHKIIMOHAJIBHBIX MaTEPHANIOB, PACKPBITh crieUU(PUKY UX (U3MUECKUX U XUMUYECKUX CBOMCTB,
KOTOpbIE HEMTOCPEICTBEHHO CBSI3aHBI C YCIOBUAMH cHHTe3a. O3HAKOMUTH C OCHOBHBIMHU (DPU3UKO-
XUMHUYCCKUMHU METOJAMU HCCICAOBAHHUA HCOPTaHUYCCKUX CO@}II/IHGHI/If/i. OCBeHleHI/Ie TJIaBHBIX
TpeOOBaHUH, KOTOpPbIE MPEIbABIAIOTCS COBPEMEHHBIMU HAYKOW M TEXHMKOW K MarepuanaM Ha
OCHOBE COCIUHEHHH DPENKUX M PEAKO3EMEIBHBIX 3JIEMEHTOB, IyTEH YIOBIETBOPEHUS 3THUX
TpeOOBaHUH 3a CUeT BHEAPEHHs] MHHOBAI[MOHHBIX TEXHOJOIMHA MX cuHTe3a. HayuuTh CTyneHTOB
Ha  OCHOBE  OOLIETEOPETUYECKUX  3HAHUM  IPOBOAMUTH  IIEJICHANIPABIEHHBIM  CHUHTE3
KOOPJAMHALIMOHHBIX COCJUHEHUN U C ITOMOIIBI COBPEMEHHBIX METOAO0B MCCIIEOBAaHUs U3y4aTh
UX CTPOEHHUE U CBOMCTBA.



4

4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIbTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. KomnereHuuu

OIIK-2. CrocobeH aHanM3UpOBaTh, HHTEPIPETHPOBATH U 0000IIATh pPE3yIbTAThI
IKCIIEPUMEHTAIBHBIX W PACUETHO-TEOPETUYECKUX padOT B M3OpaHHON OONACTH XMMHH WU
CMEXHBIX HayK

4.2.  VuaukaTopbl KOMIIETEHITHHA

OIIK-2.1. TIlpoBoguT CHHTE3 BEIIECTB M MAaTEpUaJIOB pPa3HOM MPUPOABI C
MCIIOJIb30BAHUEM HMEIOIIMXCS METOAMK, POBOJUT CTAHAAPTHBIC ONEpaluu AJisi ONpeaeiaeHus
XUMHYECKOro M (a30oBOro cocTraBa BELIECTB M MAaTepUajOB Ha HMX OCHOBE, MPOBOJIUT
UCCJICIOBAHHUS CBOWCTB BEILECTB M MATEPUATIOB C MCIOJb30BAHUEM CEPUUHOIO0 HAYyYHOTO

000pyI0BaHUS
4.3.

PesynbraTel 00y4eHus

OIIK-2.1.1. 3naet mpaBuiia paboOThl ¢ XUMUYECKHUMH BEIIECTBAMU C COOIOJICHHEM HOPM

TEXHUKHU 0€30IIaCHOCTH.

OIIK-2.1.2. Ymeer mpoOBOAWTH CHUHTE3 BEIIECTB M MATEPUAIIOB Pa3HOW MPUPOIBI C

HCIIOJIB30BaHHUEM

UMCIOIIINXCA

MCTOJMK, CTaHAAPTHBIC  OICpallud IJid  OHpPCACIICHUA

XMMHUYECKOTOo M (ha30BOr0 COCTaBa BEIIECTB M MaTepHaJOB Ha HX OCHOBE, HCCIEIOBaHMS
CBOICTB BEILIECTB U MaT€pUAJIOB C UCIOJIb30BAHUEM CEPUITHOIO HAYYHOT0 000PYI0BaHMS.

5.

I[TPOI'PAMMA JJUCLHUITJINHBI

HazBanue temsl

Kparkoe cozmepskanue TeMbl (BOIPOCH TEMBI)

1. OCHOBHBIC IMOHSATHS,
TEOpETUYECKHE OCHOBHI Kypca

1.1 Benenue. Conepxanue u 3aaauu Kypca. OCHOBHbIE MOHATHUSA,
TEOPETUYECKHE OCHOBBI Kypca.

1.2 XuMuueckuii CUHTE3.

1.3 Knaccudukanus MeTo10B CUHTE3A.

1.4 OcHOBHbIE TpeOOBaHUS K peaKusiM CUHTE3a.

2. IlpoBeneHne  CHHTE3a
Pa3IUYHBIX YCIOBUSIX

B

2.1 Peakiiuu B BOJTHOM pacTBOPE.
2.2 Peakiuu B razoBoit ¢ase.
2.3 TBeproda3Hble peaKkIiu.

3. OcHOBHBIE MIPUHIATIBI
HEOPraHUYECKOro CUHTE3a
COeTMHEHNN penxkux "

PECAKO3CEMCIIbHBIX 2JICMCHTOB

3.1 TeopeTrnueckue mpeacTaBICHUS PA3THUYHBIX METOJOB CHHTE3a
HEOPraHUYECKUX  COEIMHEHUM,  METOJOJOTUs  TOJrOTOBKH,
OCYIIECTBJICHUE II€JICHANPABIEHHOTO CHHTE3a HEOPTraHUYeCKUX
BEILIECTB.

3.2 [InanupoBaHue CUHTE3A.

3.3 AHanu3 XMMHUYECKON pPeaKlnu.

3.4 TepmoauHamMuueckue (paKTophl.

3.5 Peakiiuu B TOMOT€HHBIX MJIM I'€TEPOTr€HHBIX YCIOBHSIX.

3.6 CmocoObl OTACNEHHS] U  OYHUCTKH  CHHTE3UPOBAHHOTO
COEIMHEHHUS.

3.7 nentudukanus v aHaJIu3 pe3ysbTaToB.

4. CoBpeMeHHbIE METO/bI
CHUHTE3a COCIMHEHUM PEIKUX U
PEAKO3EMEIIBHBIX DJIEMEHTOB

4.1 CnocoObl AOCTHKEHHSI BBICOKOW CTETIEHH OJHOPOIHOCTH
XHMHYECKOTO COCTaBa UCXOAHON pEaKIIMOHHON CMECH.

4.2 TexHOJIOTHS KEPAMUYECKUX MaTepPHUAIIOB.

4.3 KpnoxumMuueckas TEXHOJIOTHSI.

4.4 3051b-T€Nb TEXHOJIOTHS.

4.5 BakyymHasi KOHJAEHCAIIHSI.

4.6 [1uponus a’po3071eil METAIIIOPraHUYECKUX COCTUHEHHM.

4.7 CoocaxaeHrne MaJIOPaCTBOPUMBIX COECTMHEHUH.
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Hassanue teMEbl

Kparkoe cozmepskanue TeMbl (BOMPOCH TEMBI)

4.8 PacnblIMTENIbHOE BHICYIIMBAHUE PACTBOPA.
4.9 PacniblIUTENbHBIA OTKUT KOMIIOHEHTOB PacTBOpa.
4.10 TemmuiaTHBIA CUHTES.

5. CoBpeMeHHBIC (husuko-
XUMHUYECKHE METO/IbI aHATTN3a

5.1 ®u3NKO-XMMHUYECKHE METO 1Bl aHAIN3A.

5.2 DNEeKTPOXUMHUYECKHE, CIIEKTpaJIbHBIC, TEIUIOBEIC,
XpoMarorpaduiecKkue METOIbl aHAIH3A.

5.3 UK-cniekTpockomnusl.

5.4 PentrenodazoBsiid, PEHTT€HOCTPYKTYPHBIH,

PEHTI€HOCIIEKTPAJIbHBIN aHATIU3BI.

6. Cunres u CBOIiCTBa
(YHKIIMOHATIBHBIX MaTePHAIIOB.
DeppOIEKTPUKH.
CerHeTodIeKTPUKH.

DNeKTpOHbIE MaTEpUaIbl

6.1 ®eppodIeKTPUKH.

6.2 CerHeTonIeKTPUKH.

6.3 Kpucrasuibl co CTpyKTypOil IEpOBCKUTA.

6.4 ITonydyeHue BbICOKOIUIOTHOW KEPAMUKH.

6.5 LlutpaTHbIil METOJ CUHTE3a TUTAHATa CTPOHLUA-0apusl.

6.6 CuHTe3 HHOOaTa MarHuUsI-CBUHIIA.

6.7 IIpoMBIIIIEHHO 3HAYUMbIE OCOOEHHOCTH CErHETOAJIEKTPUKOB.
6.8 DneKkTpoaHbIe MaTepUabl, CIOCOOBI X CUHTE3A.

7. CuHre3 u CBOMCTBA
(GYHKLIMOHAJIBHBIX MaTEpPHAJIOB.
HoHHBIE NPOBOAHUKH

7.1 Marepuaiibl ¢ BBICOKOH HOHHOM MOJBUKHOCTBIO.

7.2 Kympatsl ctpoHius 1 P30.

7.3 TBepable AMEKTPOIUTH. MeXaHu3M X MPOBOAUMOCTH.

7.4 Vlonnsle kpucTtaibl. TUbl Ae)eKTOB B MOHHBIX KPHCTAJUIAX.
7.5 Knaccudukanust TBEpbIX 3JIEKTPOJIUTOB.

7.6 IIpumeHeHre TBEpABIX ANEKTPOIUTOB.

7.7 IIpo6Gsiema LieneHanpaBieHHON MOAU(UKAIIMY CBOWCTB TBEPABIX
3JIEKTPOJIUTOB.

8. Cuure3 wu  cBoiictBa|8.1 BTCII-kympatsl, Mogudunmpoanusie P35.
(byHKLIMOHATIBHBIX MaTepHaios.|8.2 KarannzaTopsl.
BTCIL. Karanuzartopsl. (8.3 CuHTe3 MaTepuanoB C 3aJaHHBIM pa3MEpPOM YacTHIl U BBICOKOI
JIroMHHECLEHTHbIE MaTepHAaJIbI. |y1€IbHOM MJI0IIA/bI0 TOBEPXHOCTH.
8.4 JlromuHecueHTHble Marepuanbl. CHHTE3 MaTepuaioB C
JIOMUHECLIEHTHBIMH CBOMCTBaMH.
9. Crpoenue kommuiekcHo#|9.1 [Ipupona cun KoMIUIeKCOOOpa3oBaHuUs.
YaCTULBI 9.2 CTpoeHune KOMIUIEKCHOM YacCTHIIBI.
9.3 Tumnbl NOAU3POB.
9.4 OO630p TeopeTHYECKMX MpPEACTaBIEHUH O  CTPOCHHUHU

KOOPpAWHAIIUOHHBIX COC}II/IHGHHﬁ.

10. O6pa3oBaHue MUKIHYECKUX
KOMILJIEKCHBIX COE€IMHEHUM

10.1 OcoGenHoctn 00pa3oBaHMs IMKINYECKUX KOMIUIEKCHBIX
COCIUHECHUM.

10.2 B3aumHoOe BIMsIHUE BHYTPUC(EPHBIX 3aMECTHTEIEH.

10.3 3aKOHOMEPHOCTB TPAHCBIIMSIHUSL.

11. Tlomyuenme wu peakruu|11.1 Peakiuu 3amenieHds B BOJIHBIX M HEBOJHBIX Cpelax, B
KOOPIMHAIIMOHHBIX OTCYTCTBHUH PACTBOPHUTEIIS.
COCIMHEHMI 11.2 Tepmuueckast iucCOUMALNS TBEPIBIX KOMILIEKCOB.
11.3 Peaknun OKHCICHHS ¥ BOCCTAHOBJICHHUS.
11.4 Cunre3 TpaHC- U UC- H30MEPOB.
11.5 TlonmyyeHne KapOOHHMIIOB METAJJIOB M METALIOPTaHUYECKHUX
COE€IUHEHMH.
11.6 XuMus KOMIUIEKCHBIX coequuennii d- u f-anemeHToB.
11.7 CuHTe3 KOMILIEKCHBIX coequuenuii d- u f-anmemenToB.
12. Cunrte3 Owomormuecku|12.1  HampaBrneHHBIE  cHHTe3  OWMOJIOTHYECKH  aKTHBHBIX
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Haszsanue Tembl Kparkoe comepskatnue TeMbl (BOITPOCH TEMBbI)
AKTUBHBIX KOOPAMHAIIMOHHBIX|KOOPAUHAIIMOHHBIX COCTUHEHUI.
COCIMHEHUN 12.2 Kuneruka ¥ MEXaHU3M pPEaKIUd KOOPAMHAIMOHHBIX
COCIUHCHUI

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHBI

6.1. ®dopma oOydeHust — o4Has1, Kypc — 2, cemecTp — 3

Hanmenopanus pasaciioB U TCM KonmiecTo gacon
Jlexar. JlaGop. | IlIpaxr. | CPC+K | Bcero
1. OcHOBHBIE TIOHATHA, TEOPETUUYECKUE 1 3 4
OCHOBBI Kypca
2. llpoBeneHre  cuUHTE3a B Pa3IMYHBIX 2 3 5
YCIOBHSAX
3. OCHOBHBIC TPHHIUIBI HEOPTaHUYECKOTO 2 4 6
CHHTE3a COeIMHEHUI penKUX u
PEAKO3EMEINIbHBIX AIEMEHTOB
4. CoBpeMEHHBIC METObI CHUHTE3a 2 1 3 6
COCIMHEHUN PEIKUX U PEeaKO3eMENbHbIX
3JIEMEHTOB
5. CoBpemeHHbIE (U3NKO-XUMHUYECKHE 2 4 6
METO/bl aHAJIM3a
6. Cuate3 u cBoOiicTBa (YHKIMOHAIBHBIX 2 2 4 8
MaTepHaoB. DeppodIeKTPUKH.
CerHeToaneKTpUKH. ONeKTpoIHbIE
MaTepHabl
7.CuHte3 u cBoiicTBa (YHKIHMOHAIBHBIX 2 2 3 7
MarepuanoB. IOHHbIE IPOBOJHUKH
8. CuHTe3 M CBOHcTBa (PYHKIIMOHAIBHBIX 1 2 3 6
MaTepuasoB. BTCII. Karanuzatopsl.
JIroMHHECIIEHTHbIE MaTepHAIbL.
9. CTpoeHne KOMIUIEKCHON YaCTHIIbI 2 3 5
10. O6pazoBanue LUKINYECKUX 2 3 5
KOMIUIEKCHBIX COE€IMHEHUN
11. ITomy4yenne " peakuuu 2 2 3 7
KOOPJIMHAIIMOHHBIX COCMHEHUH
12.  Cunte3  OMOJOTMYECKHM  aKTHBHBIX 2 2 3 7
KOOPJIMHAIIMOHHBIX COCMHEHUH
NTOI'O 3A KYPC - 11 22 39 72
6.2. ®opma oOyueHHs — O9HO-3a09Has1, Kypc — 2, cemecTp — 4
HanmenoBanus pa3aciioB U TCM KomecTso gacos
Jlexr. Jlabop. | Ilpakr. | CPC+K | Bcero
1. OcHOBHBIE TMOHATHS, TEOPETHUECKUE 05 4 4,5
OCHOBBI Kypca
2. TlpoBeneHre  CHHTE3a B Pa3IMYHBIX 05 S 5,5
YCIIOBUSAX
3. OCHOBHBIE TPHUHLUIBI HEOPTaHUYECKOTO 05 S 3,5
CHHTE3a COEIMHEHHI peaKux 51
PENKO3EMENIBHBIX JIEMEHTOB
4. CoBpeMEHHBIC METOBI CHHTE3a 1 0,5 5 6,5




COCIMHEHUN pEeIKUX U PEeAKO3eMEeNbHbIX

9JIEMEHTOB

5. CoBpeMeHHBIC (bU3UKO-XMMUYECKHE 0,5 5 55
METO/Ibl aHATIN3a

6. CunTe3 W CBOHCTBA (PYHKIIMOHAIBHBIX 0,5 5 55
MaTepHAJIOB. DeppOodIIEKTPUKH.

Cer"eTosJIeKTPUKH. DJIEKTPOIHbIC

MaTepHuabl

7.CuHTe3 W CcBOiCTBa (YHKIMOHAIBHBIX 1 0,5 6 7,5
MaTepuanoB. oHHbIE MTPOBOJIHUKH

8. CuHTe3 M CBOWCTBAa (PYHKIIMOHAIBHBIX 0,5 6 6,5
MaTepHaJioB. BTCIIL. KaranuzaTopsl.

JlroMHHECIIEHTHBIE MATEPUATIBI.

9. CTpoeHne KOMIIJIEKCHOM YaCTHUIIbI 0,5 6 6,5
10. OO6pazoBanue IIUKITTIECKIX 0,5 5 55
KOMIUIEKCHBIX COCJMHEHUN

11. [Toryuenune U peaxkuumn 1 0,5 5 6,5
KOOPJMHAIIMOHHBIX COSIMHEHUI

12.  Cunte3  OHOJOTMYECKH  aKTHBHBIX 0,5 6 6,5
KOOPJMHAIIMOHHBIX COSIMHEHUI

NTOI'O 3A KYPC - 3 6 63 72

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJbHbIE BOIIPOCHI

Pazgen 1

1. XuMHYeCKUH CUHTES.

2. Knaccudukarysi METoJ10B CHHTE3A.

3. OcHoBHBIE TPeOOBAHUSI K pEaKIIUSIM CHHTE3A.

Paznen 2

4. Peakuiuu B BOJHOM pacTBOpE (OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUU, PEAKIINU
HMOHHOT0 0OMEHa, peaKLuu KOMIUIEKCOOOpa30BaHMs).

5. Peakuuu B ra3oBoil ¢aze (TeopeTudecKue MPUHIUIBI, OCHOBHBIE TPYIHOCTH, THUIIBI,
peakuMy, UMEIoIlMe  NPAaKTUYECKH  BAaXXHOE  3HA4YeHUE, TEXHOJOTUS  MPOBEICHHS
ra3oTpaHCIOPTHBIX pPEaKLUit).

6. TBepnodaszusie peakuuu (BIUSIHUE Pa3HBIX (PAKTOPOB (AUCTIEPCHOCTH, TOMOTEHHOCTH,
IPUPOJBI KOMIIOHEHTOB CMECH, TEMIEepaTypbl, JaBlI€HUS U JAp.) Ha CKOPOCTb U TIIyOUHY
IpoTeKaHUs TBEPA0(Da3HbIX peaKLUil.

7. CoBpeMeHHOE 000py10BaHUE JIJIsl AUCTIEPTUPOBAHUS TBEPABIX BEILIECTB.

8. BrnusiHre TeMmepaTypsl U CKOPOCTH €€ MOBBIIIEHHUS] Ha KOHEUHBIH pe3ylbTaT CHHTE3a,
MOHSTHE O TeMIleparype TammaHna.

9. BpIOOp yCIOBMII W peareHTOB Uil OCYHIECTBICHHMS CHHTE3a MpPU TOMOIIA
TBep0a3HON PEAKIINH.

10. IlpenmyniecTBa 1 HELOCTATKH KEPAMUYECKON TEXHOJIOTHH.

11. HoBble HanpaBieHust TBepA0(a3HbIX TEXHOIOTHI.

Paznen 3
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12. Teopernueckue NPEICTABICHUS PA3IUYHBIX METOJOB CHHTE3a HEOPraHMYEeCKHX
COCIMHECHU.

13. Merononorust MOATOTOBKM U OCYIIECTBICHHE IEJICHAIIPABICHHOTO CHHTE3a
HEOPraHMYECKUX BEIIECTB.

14. IInanupoBaHue CUHTE3A.

15. Ananu3 XMMHUYECKOUN peakiuu.

16. Tepmomunamuueckue (GaxTopbl, BHIOOP TeMIlepaTypbl U APYTUX YCIOBHM, CIBUT
pPaBHOBECHSI B CTOPOHY HEOOXOAUMOTO MPOAYKTa PEAKIIH.

17. Peakiuy B rOMOT€HHBIX MU T€TEPOr€HHBIX YCIOBUSX.

18. Crioco0b! OT/AETCHUS M OUUCTKU TPOIYKTA.

19. Unentudukamnus 1 aHaJIu3 pe3yabTaToB.

Pa3znen 4

20. CrocoObl MOCTHIKEHHUSI BBICOKOH CTEIEeHHW OJHOPOJHOCTH XHMHUYECKOTO COCTaBa
HCXOJIHOM PEAKIMOHHON CMECH.

21. TexHONOTHUS KEPAMHUYECKAX MATCPUAIIOB.

22. KproxumMudeckas TeXHOJIOTHS.

23. 30J1b-T€ITb TEXHOJIOTHSI.

24. BakyyMHas KOHJICHCAIIHSL.

25. Tluponn3 a’po301eil METAITIOPTaHMYECKUX COSAMHCHH.

26. CoocaxieHue MallopacTBOPUMBIX COETMHEHUH.

27. PacibuIMTEILHOE BBICYIIIMBAHUE PACTBOPA.

28. PacibuIUTENbHBIA OTXKUT KOMIIOHEHTOB PacTBOpA.

29. TeMrnaTHBIN CHHTE3.

Paznen 5

30. ®u3uMKO-XMMHYECKHE METObI aHAIN3a, UX KJIacCU(UKALU 1 OCHOBHBIE IIPUEMBI.

31. DAeKTpOXUMHUYECKHE, CIIEKTpAIbHBIC, TEIUIOBBIE, XpOMAaTorpaduyeckue METOJIbI
aHaJIN3a.

32. UK-cniekTpocKomnusi.

33. Pentrenodas3oBblii, peHTT€HOCTPYKTYPHBIH, pEHTI€HOCTIEKTPAJIbHBINA aHATIU3BI.

Pa3nen 6

34. ®eppodIIeKTPHUKH.

35. CerHeTodJIeKTPUKH.

36. Kpucramisl co CTpyKTypO# IIEpOBCKHTA.

37. [lomyyeHne BBICOKOMJIOTHONW KEPAMUKH.

38. LlurpaTHBIN METOJ] CHHTE3a TUTAHATA CTPOHIIUS-0apHsl.

39. CuHTe3 HMOOaTa MarHUsI-CBUHIIA.

40. TIpoMBIIIUIEHHO 3HAYMMbIE 0COOEHHOCTH CETHETOIJIEKTPUKOB.
41. DnexTpoaAHble MaTepHallbl, CIIOCOOBI X CHHTE3a.

Pazpen 7

42. Matepualibl ¢ BBICOKOW MOHHOW TIOJBMKHOCTBIO. CIIOCOOBI MX CHHTE3A.

43. Kynparsl ctponuus u P30.

44, TBepabie PNEKTPOIUTHI. MeXaHU3M UX MPOBOAUMOCTH.

45. Nonnble kpucTauibl. TUIbI 1e(eKTOB B HOHHBIX KPUCTAJUIAX.

46. Kiaccuduranus TBEpIBIX AIEKTPOIUTOB.

47. TIpuMeHeHue TBEpIbIX IEKTPOIUTOB.

48. TIpobGremMa 1iesTeHanPaBIICHHON MOAM(UKAIIIN CBOWCTB TBEPJIBIX JICKTPOJIUTOB.

Pazgen 8
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49. BTCII-kympatsl, MogudunupoBanubie P33. CriocoOs! ux cuHTE3A.

50. Karanuzaropsl.

51. CuHTe3 MaTepualioB C 3aIaHHBIM Pa3MEPOM YACTHI[ H BHICOKOH YAECTbHON TUIOIAIBIO
MIOBEPXHOCTH.

52. JlromuHecneHTHBIe Matepuanbl. CHHTE3 MaTepHalloB C JIFOMHUHECIICHTHBIMH
CBOWCTBaMH.

Paznen 9

53. [Ipupoaa cun KOMIUIEKCOOOpa30BaHuUs.

54. CtpoeHue KOMILJIEKCHON YaCTHIIBI.

55. Tunsl MOIUAAPOB.

56. O0630p TEOpPETUYECKUX MPEACTABICHUI O CTPOCHUH KOOPIUHAIIMOHHBIX COSTUHCHUI.

Paznen 10

57. OcobeHHOCTH 00pa30BaHUs IIMKINYCCKUX KOMIUIEKCHBIX COSIMHCHHIA.
58. B3anmHoe BiusiHEE BHYTPUC(HEPHBIX 3aMECTUTEIICH.

59. 3aKOHOMEpPHOCTh TPAHCBIIUSHHUS.

Pazmen 11

60. Peakiiuu 3amenieHrs B BOJAHBIX U HEBOJIHBIX CPellaX, B OTCYTCTBUU PACTBOPHUTEIIS.

61. Tepmudeckasi ucconanys TBEPAbIX KOMIUIEKCOB.

62. Peakiiuu OKHCIICHUS] K BOCCTAHOBJICHUSI.

63. CuHTE3 TpaHC- U IIUC- ©30MEPOB.

64. Ilony4yeHne KapOOHHUIIOB METAJVIOB M METAJUIOPTaHUICCKUX COCTMHEHUH.

65. Xumus KoMIuleKCHbIX coeauHenuit d- u f-amemenToB: mpaBmia HMepreHcena,
ITeiipone n KypHakoBa; peakuuy COBMECTHOW KPHUCTAJUIM3ALMM M OKHUCJIEHUS KOMILUIEKCHBIX
COEIMHEHUI.

66. CuHTe3 KOMIICKCHBIX coefauHeHuit O- wu f-ameMeHTOB: 3aKOHOMEPHOCTH
TPAHCBIIMSHUSA, PEAKIMM HEUTpanu3aliy, COBMECTHOM KPUCTAJUIM3AIMH U BOCCTAHOBICHUS;
peaknuu BHYTPUCHEPHBIX 3aMECTUTEIICH.

Pazgen 12

67. O HEKOTOphIX TMYyTAX HANpPABIEHHOTO CHUHTE3a OHOJOTUYECKH AaKTHUBHBIX
KOOp)II/IHaIII/IOHHI)IX COGI[HHGHI/Iﬁ.

68. KuneTtrnka 1 MexaHU3M PeaKIfii KOOPINHAIMOHHBIX COSTUHEHH.

7.2.  Tewmsl noknanos (pepeparon)
1. KommiekcHas nepepaboTka ¢pocdorurmca ¢ U3BJICYEHUEM PEIKO3EMEIbHBIX JIEMEHTOB.
2. DxoHoMHYeckH 3¢ dekTUBHas nepepaboTka MPOMBIIIIEHHBIX OTXO0JI0B C U3BJIECYEHUEM
P35.
3. IIpumMeHeHMe U METO/IbI BHIPAIIMBAHUS MOHOKPUCTAIIIOB.
4. Tlpumenenue P39 s nmpou3BoacTBa MarHUTOB.
5. IIpumenenue P33 1t mpou3BoACTBAa KOHCTPYKIIMOHHBIX MaTEPUAIIOB.
6. IlpuMeHeHHE PEeIKUX AIEMEHTOB JIJIS POU3BOJICTBA KaTAIM3aTOPOB TSI HEPTEXUMHUH.
7. Tlpumenenue P33 s mpon3BoACTBa BHICOKOKAYECTBEHHON ONTUKHU M CTEKIIA.
8. IlpuMeHeHHE PEIKUX U PEAKO3EMETBHBIX HIEMEHTOB B XUMUYECKOH MPOMBIIUICHHOCTH.
9. IlpumeHeHME PEIKUX U PEAKO3EMETbHBIX HIEMEHTOB B UEPHOM U IIBETHOI METaJUTYypruH.
10. IlpuMeHeHNE peAKUX U PEIKO3EMENbHBIX JIEMEHTOB B AJIEKTPOHUKE M AJIEKTPOTEXHHUKE.
11. IlpumeHeHne peAKUX U PEIKO3EMENbHBIX JIEMEHTOB B KAY€CTBE JTFOMHUHO(OPOB.
12. TlpumeHeHne peAKUX U PEIKO3EMENTbHBIX JIEMEHTOB B SIEPHOM YHEPTeTHKE.
13. Iony4yeHne TuTaHa, MUPKOHUS U TadHUS B BUIe MeTauioB. [IpumeHenue.
14. Penxo3eMenbHOE CIIEKTPOCKOIINYECKOE 30HIMPOBAHUE.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOHIUECA

[IpoBepka TeOpeTHYECKMX 3HAHWUN MPOBOAMWTCS HAa MPAKTHYCCKHX 3aHATUAX IO BCEM
TE€MaM, C UCIIO0JIb30BAaHHEM KOHTPOJIBHBIX BOMPOCOB, MIPAKTUUYECKIE HABBIKU OTpabaThIBalOTCA Ha
1abopaTOpPHBIX paboTax.

OO6mrasi olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTcs mo 100-6amipHOM
IIKAJI€ HUCXOJs M3 MaKCUMyMa, MPHUBEACHHOTrO B Tabimie Huxke. OpraHu3alioHHO-ydeOHas
paboTa B ayAMTOpPUM OIICHMBAETCS HAa OCHOBE TaKUX KPUTEPHUEB KaK MOCEIIAEMOCTb 3aHSTHIA,
CBOCBPEMEHHOE M KAaueCTBEHHOC BBITIOJHEHUE JIOMAIHUX 3aJaHWi, aKTHUBHOCTh BO BpeMs
MPOBEJCHUS MPAKTUYECKUX 3aHATUN (ydacThe B OOCYXKICHHHM TEKYLIEr0 M MPOWIECHHOIO
MaTepuaia, OTBEThl Ha BOMPOCHI, PEIICHHE 3aJad M T.II.), BBINOJIHEHUE BCEX J1abOpaTOPHBIX
pabor ¢ coOmogeHHMEM TpeOOBaHWM TEXHUKH OC30IAaCHOCTH, YMEHHE IPaBHIIBHO
MHTEPIPETUPOBATH PE3YNIbTAThl U 000CHOBATH UCCIICAOBAHMUS.

Howmepa paznenos Bunet pabot MaxcumaisHoe
KOJINYECTBO 0aJioB
Opranu3aimoHHO-y4eOHast paboTa B ayAUTOPUH 10
JlaboparopHbie pabOTHI (ITOATOTOBKA, BHITIOJHEHHE, 30
3aI1Ta)
1-12

CamocTosiTenpHas padota (moaAroToBka pedepara u 30
JIOKJIa/1a TI0 BEIOPAHHOM TeMe)
Hroroprie Geceibl IO TEOPETUISCKOMY MAaTECPHAITY 30

HUTOI'O 100

OO0muit uTor 3a cemecTp (3a4eT) 3aureno/100

CooTBeTCcTBHUE 0AIIOB OIIEHKE

KoHecTEo GALIOn 13 OreHKa 110 MATHOAIIILHON IIKaJIe
100 ECTS Ok3ameH, TuQepeHInPOBAHHBIN 3ager
3ayer
90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOLIIO 3a4TEHO
75-79 C 3a4YTEHO
70-74 D YIIOBJIETBOPUTEIILHO 3aUTCHO
60-69 E 3a4TEHO
35-59 FX HEYJIOBJICTBOPUTEIILHO HE 3aUTCHO
0-34 F HE 3a4TEHO

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMYEHHBLIMH BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xoze peanu3zanuu QUCIUILTAHBI HCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4YeHHs1, TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAllMU O0YJaroIInXCs B
3aBUCUMOCTH OT UX MHAUBHUIYaTEHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX
TEOPETUYECCKUE MaTepHaibl OQOPMIISIFOTCS B BHJE SJICKTPOHHOTO JIOKYMEHTa,
JOCTYITHOTO C TIOMOIIbIO KOMITBIOTEPA CO CHIEIUATU3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM;
JUIS  BBITIOTHCHWS ~ 3aJlaHus  TpU  HEOOXOJMMOCTH  IPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCTOIH30BAHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIE 33JJaHusT ODOPMIISIOTCS YBEIUYSCHHBIM HIPUGTOM.

2) IUTSL TIIYXHUX ¥ C1a00CTBIIIAIIHX

- TEOpeTUYeCKre MaTepralibl OQOPMIISIOTCS B BUJIE DJIEKTPOHHOTO TIOKYMEHTA;

- 3aJIaHUs BBIMTOJTHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOH (opMe;
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- 3a4yeT MPOBOJUTCS B MUCbMEHHOM (hOpMe Ha KOMIIbIOTEPE; BO3ZMOKHO ITPOBEICHUE
B (hopMe TECTUPOBAHUSI.

3) IUIs1 JIAL C HApyILIEHUSIMU OTIOPHO-/IBUTaTEJILHOTO anmapara:

— TEOpPETUYECKHE Marepuaibl OpOPMIIIOTCS B BUAE DJIEKTPOHHOTO TOKYMEHTa,
JIOCTYITHOTO C IIOMOUIbIO KOMIIBIOTEPA CO CIIEUAIN3UPOBAHHBIM IIPOrPAMMHBIM 00€CIIEYEHUEM;

— MUCHMEHHBIE 3a[aHUs BHIITOJIHAIOTCS Ha KOMITBIOTEPE;

- 3a4€T MPOBOAUTCA B YCTHOM (hopMe WM BBIIOJHSIOTCS B MUCBMEHHOM (opme Ha
KOMITBIOTEPE.

IIpy HEOOXOOUMOCTH HpPENYyCMAaTPUBAECTCA YBEIMUYEHHE BPEMEHHM JJIs IOATOTOBKU
OTBETA.

IIponenypa  mpoBeaeHUs  NPOMEXKYTOUHOM  aTTecTalMM A8 OOydaroUIMXcCs
YCTAQHABIMBACTCS C Y4YETOM WX HMHIUBUAYAIBHBIX TNCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO HTAIIOB.

[IpoBenenue mpoueAypbl OIEHHBAHUS PE3YJIbTATOB OOYUYCHHs JIOMYCKAeTCs C
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaercs A0CTYN K WH(GOPMAIIMOHHBIM U OMOIHOrpaduIeckuM pecypcaM B CETH
WutepHer Uil Kaxkaoro oOydaromierocs B (opMmax, aJalTUPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0POBBSI U BOCTIPHSITUS MHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICYaTHON (pOpME yBETUUECHHBIM IIPU(PTOM;

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IS TIIYXHUX ¥ CIa00CTBIIIAIIHX

— B IIEUaTHOM Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 00y4arouXcs ¢ HapyLIEHUSIMU OIIOPHO-/IBUraTeIbHOTO allapara:

— B [IEYAaTHOH (opme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLUECCA

VY4eOnble 3aHsATHS mOpoBojaATcs B 9-m  yueOHoMm  kopmyce (r.  JloHelk,
yi. Hlopca, a. 17a).

[IpakTiueckue 3aHATUS MPOBOIATCS B aylIUTOPUU HA TPyHIy, 000OpPYJOBaHHON TOCKOM,
MYJIbTUMEAUMHBIM MPOEKTOPOM U HKPAHOM, KOMIUIEKTOM YueOHON MeOenu aisi CTYAEHTOB,
pabo4YrM MECTOM IpEno/iaBaTesl.

JIaGopaTopHble 3aHATHS [0 JaHHOMY KypCY NpOBOJATCS B XMMHYECKOH jaboparopuu,
OCHAIIIEHHOW HE0OX0UMBIM 000PYZA0OBAHUEM U PEAKTHBAMH.

HononuurensHoe obecneuenue: Wi-Fi qoctyn B koprycax yHUBEPCUTETa, TEKCTOBBIE U
AIIEKTpOHHBIE pecypchl HayuHol OMOIMOTEeK yHUBEPCUTETA.

Jlis caMOCTOSITEIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoii O6ubIMoTeKN YHUBEPCUTETA U IPYTUX IEKTPOHHBIX OMOIMOTEUHbIX 0a3 JaHHBIX.

[Ipu u3y4eHUU TUCUMIUIMHBI MPUMEHSIOTCS 3JEKTPOHHOE O0Y4YeHHE U JUCTAHIMOHHBIE
00pa3oBaTeNbHBIC TEXHOJIOTHH.

11. PEKOMEH/AYEMAA JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. sA6mouxoBa H.B., bemoycoBa E.E. UeGrnme K.A. CoBpemeHHbIE METOABI CHHTE3a H
WCCIICNIOBAHUSI COSMHEHUM PEIKUX U PEAKO3EMENbHBIX DJIEMEHTOB [DIEKTPOHHBIA pecypc]: yd.
noco0. s cryneHToB OY Maructp xum. ¢-ta. — Jorenk: JlorHY, 2016. — TekcT: 37eKTPOHHBIH.
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2. SonoukoBa H.B. CoBpemeHHBIE  METOABI  CHHTE3a  HEOPraHWYECKUX  H
opraHoMeTtajmueckux coenuHeHuil [Tekcr]: yd.-meron. mocoO. s cryn. 1 kypca OKP
«Maructp» xum. ¢-ta / H.B. SI610oukoBa, A.C. llltonna, A.B. UrnaroB; JloHenkuii Hail. yH-T,
xuM. ¢-1, kKad. Heopran. xumun. — [lonenxk: JouHY, 2013. — 107 c.

11.2. JlomonHUTENbHAS JIUTEPATYPA

1. Baproxun B.H. Hanomarepuans / B.H. Baproxun., C.B. Tepexos. — Jloneuk: JJorHY,
2016. — 348 c.

2. PeokonkoB [[. WM. Hanmomatepmanel: ydebnoe mocobue / JI. U. Pwvpkonkos, B.B.
JIésuna, D.J1. JI3um3urypu. Mocksa: bunom. Jlabopatopus 3nanuii. 2008. 365 c.

3. AzapenkoB, H.A. HaHocTpyKTypHBIE TOKpBITHS W HaHOMaTepuaibl: OCHOBBI
nonyueHusi. Cporicta. O0nactu npuMmeHeHus: OCOOCHHOCTH COBPEMEHHOTO HAHOCTPYKTYPHOTO
HarpaBjeHuss B HaHotexHosiorun / H.A. AzapenkoB, B.M. bepecue, A.Jl. [Torpe6nsik, J[.A.
Konecnukos. - M.: KJI JIu6pokom, 2013. — 368 C.

4. KonmakoB, A.I'. OCHOBBI TEXHOJOTHMH W NpuUMeHeHHEe HaHomarepuaioB / A.l.
Komnmakos, C.M. bapunos, M./. AnsiMoB. - M.: ®u3matiut, 2013. — 208 c.

5. Anekceenko, A. A. DyHKUIMOHAIBHBIE MaTepUaibl Ha OCHOBE JAMOKCHIA KPEMHUS,
noJrydaeMbie 30J1b-Tellb MetogoM / A. A. Ainekceenko, A. A. boiiko, E. H. ITognenexnsiid. —
I'omens: ITTY um. I1. O. Cyxoro, 2008. — 183 c.

6. Penkue m paccessHHBIC 2JIeMEHTHI. XuMusl ¥ TexHoyiorus. B 3-x xuurax. Kawmra 1:
YueOnuk s By30B / KopoBun C.C., 3umuna I'.B., Pesnuk A.M. u ap. / Ilon pen. C.C.
Koposuna — M.: «kMUCHUC», 1996. — 376 c.

7. Penkue u paccessHHbIC 3JI€MEHThI. XuMusl U TexHonorusa. B 3-x kuurax. Kuwra 2:
VYuebnuk st By3oB / KopoBun C.C., 3ummna I'.B., Pesuuk A.M. u np. / Iloxg pen. C.C.
Kopouna — M.: «MUCHUCy», 1999. — 464 c.

8. Penkue m paccessHHBIC AJIeMEHTHI. XuMusl M TexHoyiorus. B 3-x xuurax. Kawra 3:
YueOuuk 11 By30B / Kopoun C.C., bykun B.W., ®&nopos I1.1., Pesuux A.M. / ITox pex. C.C.
Koposuna — M.: «kMUCHUCx», 2003. — 440 c.

9. benoycona E.E., Kpuo6ok B.U., Pozannes I'.M., Hotuit K.1O. / Xumusm ocaxxaeHus
M(IT) B cuctemax M(NO3)3—Na2WO4—HNOs—H20, rae M(Ill) = Al, Ga, In, Sc, Y. — XKyps.
HeopraH. xumuu. — 1992. — T.37, Nel1. — C.2590-2597.

10. Bbemoycoa E.E., Poszanme ['.M., KpuBobox B.H. // Cmocob momydeHus
napaBosibppamatoB anemenToB III rpynmel. — ITatent Poccuiickoit @enepaunn Ne260503 ot
11.09.1995.

11. Benoycoga E.E., KpuBo6ok B.U., Pozannes .M., 3emckoBa O.B. // YcinoBus cuntesa
JIeKaBOJIb(PPaMaTOB HEKOTOPHIX 3JIEMEHTOB TpeThel rpymmbl. — XKypH. Heoprad. xumun. — 2005.
—T.50, Ne8. — C.1371-1376.

12. Cemuenko I'.J[. 3omb-Tens mpoiecc B KepaMUYECKOW TEXHOJIOTHHA. — XapbKOB. —
1997. - 143 c.

13. Tyces A.M., Pemmenr A.A. HaHokpuctajuimdyeckue wmartepuaisl. — M.:
OU3MATIIUT. — 2001. — 224 c.

14. MuxaiinoB O.B. Uto Takoe TemruiaTHbli cunTe3 // COpOCOBCKMIT 0003peBaTENbHbIN
xypHai. — 1999. — Ne 10. — C. 42-50.

15. Jloxkmuu O.I1. Pa3zpaboTka TEXHOJOTHI M3BJIEUEHUS PEIKO3EMEIbHBIX 3JIEMEHTOB
IPU CEPHOKHUCIOTHON mepepaboTke XMOMHCKOTO amaTUTOBOTO KOHIIEHTpaTa Ha MHHEpAIbHbBIE
ynoopenust / D.I1. JlokmmH, O.A. Tapeesa; mox pea. I1.b. I'pomoBa. — Amatuter: KHI] PAH,
2015. - 268 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. HauunonanbHast JIEKTPOHHAasI onbHoTEKA (HOB): dbenepanpHas
rocynapcTBeHHass MHpopmannoHHas cuctema / MunucrepctBo KyneTypel P®; Poccuiickas
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rocyaapcTBeHHas oubiaroreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (mata obpamicHmus:
01.09.2023). — Pexxum jmoctymna: cBoOOIHBIN, moanmucka. HeoOxoauma ycTaHOBKa TPOrPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum mocTyma: s aBTOPU30B.
IIOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

3. Hayunas snexrponHass Oubnmoreka «KubepJlenunkay»: caidt / Accoumamms
«OTtkpbiTas Hayka». — MockBa, 2014. — URL: https://cyberleninka.ru/. — Pexxum nocryna:
CBOOOIHBIN. — TEKCT: JEKTPOHHBIMN.

4, DNEeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:
https://e.lanbook.com (mara oOpamenus: 01.09.2023). — Pexxum gocTyma: isi aBTOPU30B.
IIOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

5. 9BC KOpaiit: snmekTpoHHas OMOIMOTEYHAs cucTema: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
noJjb3oBaresneid. — TeKCT: AeKTPOHHBIH.

6. DJIeKTPOHHO-0nOIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «lonl'Y». —
Honenk, 2016. — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.

7. DyiekTpoHHbII KaTajgor Hayunoit 6ubnmoreku Jlonl'Y: pasnmen caiita / Hb
Houl'Y. — Tekcr: snektponnsiit / DBC Joul'V: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum qgocryma: MOUCK CBOOOJHBIN, 3IIEKTPOHHBIE
JIOKYMEHTBI — JiJ1s1 Ttosib3oBaTened JJonl'y.

8. JuaexTponnblii apxuB JouIl'Y: pasmen caiita / Hb Jlonl'Y. — Teker:
anekTpounbii / OBC [oul'V: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Peskum moctyma: CBOOOHBIA.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. MicrosoftOffice (kopnoparusHas munens3ust JJonl'Y Ne 46472919)

3. MicrosoftVisualStudio (mmmen3ust mporpammsl DreamSpark asist BeICIINX y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, AdobeAcrobatReader, xPDF (nmuensun GPL, Apache,
BSD a5t cBOGOAHOTrO MpOrpaMMHOI0 00ECTIEYeHHUS).
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