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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[TpuobOpeTeHne yriryOJCHHBIX 3HAHUH CTYJACHTaMH B OOJIACTH XUMHUH PEIKHX
U pacCessHHBIX  JJIEMEHTOB, C IIEJIBI0  MOCJENYIONIEr0  MPUMEHEHUs B
po¢eCCUOHATBHON NeATeTbHOCTH

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

Paciupute W cucTemMaru3upoBarh  3HAHUSA ~ CTYAEHTOB, CBSI3aHHBIE C
XUMHYECKMMHU CBOMCTBAMHM PEAKUX W PACCESIHHBIX JJIEMEHTOB, WX BOKHEHIINX
COCTMHECHUH.

Ha 0ase Teopernueckux 3HAHWUN TIOHATH HAyYHBICE OCHOBBI TIEPEPabOTKHU
OPUPOAHOTO W BTOPUYHOTO  CHIPbS, (PU3UKO-XMMHUYECKHE 3aKOHOMEPHOCTHU
MPOLECCOB MOJYUYECHHUSI MPOCTHIX BEIIECTB U XMUMUYECKUX COCAUHECHUU,HAPABICHUS
MPaKTUYECKOTO UCIIOJIb30BAHUS COSAUHEHUIN PEAKUX U PACCESTHHBIX 3JIEMEHTOB.

1.3 IlepeueHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILIHHE
(MOay/110), COOTHECEHHBIX € IUIAHMPYEeMbIMH Ppe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpaMMbl

Koa n HanmeHoBaHue NMHOUKaTopa 3aI'I.I'IaHVIDOBaHHbIe pe3ynbTtaTthbl 06y‘-IeHVIF| no ancuuniunHe
AOOCTUXEHNA KoMneTeHunmn

[K-2: Cnioco0eH NpoBOANTH NATEHTHO-UH(POPMALMOHHBbIE HCCICI0BAHNS B
BbIOPAHHOM 00J1aCTH XUMHU U / MJIM CMEKHBIX HAYK

[IK-2.1: IIpoBoaut nouck 3HaTh METO/IbI IOMCKA CHIELUATU3UPOBAHHON
CHeLUATU3UPOBAHHON nHpOpMaIK B POCCUMCKUX U MUPOBBIX NTaT€HTHO-
UH(OPMAINH B TATEHTHO- MH(OPMAMOHHBIX 0a3ax JaHHBIX

UH(POPMALIMOHHBIX 0a3ax YMeTb NpOBOIUTH TOUCK HHPOPMALUH 10 TEMaTHKe
JTAHHBIX MPOEKTA B MAaTEeHTHO-MH(POPMAIIMOHHBIX 0a3aX TaHHBIX

BnaneTs HaBbIKaMM IMOMCKA CICIIHATH3UPOBAHHOMN
nH(OpPMAINH B POCCUHCKUX U MHPOBBIX ITATCHTHO-
nH(pOpPMAIMOHHBIX 0a3aX JaHHBIX

[1K-2.2: AnanuzupyeTt u 3Harh crmocoO0bl 00001IEeHNs pe3yIbTaTOB MaTCHTHOTO

0000111aeT PEe3yIBTATHI MOWCKA MO0 TEMAaTHUKe MPOEKTa

MaTeHTHOTO MOUCKa O YMeTh aHaTU3upOBaTh PE3yJIbTaThl MOUCKA

TEMaTHKe NMPOEKTa B BRIOPaHHOH | CIENMATM3UPOBAaHHON HH(OpMAIIUK 110 TEMaTHKe

00J1aCTH XUMUU (XUMUYECKOU MPOEKTa B XUMUYECKOU TEXHOJIOTUU

TEXHOJIOTUHN) Brnaners HaBbIKaMu aHaMM3a 1 000OIIEHUS PE3yJIbTaTOB
MAaTeHTHOTO MOKMCKA [0 TEMaTHKE MPOEKTa B XMMUYECKOI
TEXHOJIOTUU

ITK-5: Cnoco0eH kK MOMCKY M aHAJM3y HAY4YHOH HH(OPMAaLMHU 110 AKTYaJIbHBIM
npodjeMaM XUMHMH, AHAJIHU3Y U 00001IEHHI0 0TEYECTBEHHOI0 M 3apYy0esKHOI0 ONbITA
10 TeMATHKe HCCJIeJOBAHUSA




ITK-5.1: ITIpoBoauT nouck
Hay4YHOH MH(pOpMalUU B
CHEeLMATN3UPOBAHHBIX Oazax
JTAHHBIX

3HaTh POCCUMCKHE U MUPOBBIE CIIELUATN3UPOBAHHBIE
0a3bl TaHHBIX

YMeTb NpoBOIUTH MOUCK HAyYHOU MH(POPMALIH B
POCCUICKHMX U MUPOBBIX CIIELUATN3UPOBAHHBIX 0a3ax
JAHHBIX

BrnaneTs nonckoM U aHaTM30M Hay4yHOU MH(OPMALUH 110

TEMATUKE NCCICIOBaHUA

[IK-5.2: Ananuzupyer
COBPEMEHHBIE TEHACHIINN U
NEePCTIEKTUBBI PA3BUTHUS
HPOM3BOJCTB B 001aCTH
MarepHaloBECHUS U
TEXHOJIOTHH Marepuasos.

3HaTh COBPEMEHHHBIE TEHACHIIMHU U MEPCIIEKTUBBI
Pa3BUTHSI B 00J1aCTH TPOUCXOACTBA HOBBIX MarepuajioB
YMeTh onpeaensaTh NePCIeKTUBbI Pa3BUTHUS
MIPOM3BOJICTBA B 00JIaCTH MaTepUATIOBEACHUS

Bnanerp HaBbIKaMH ONpEICICHUS] TEHACHIINI 1
MIEPCTIEKTHB B 00JIaCTH MarepuaioBEICHUS U
TEXHOJIOTUH MarepruaioB

[IK-5.3: Ananusupyer u
0000111aeT 0TEeYECTBEHHBII U
3apyOEeXKHBIH OIBIT MO TEMaTHKE
MIPOBOJIMMOTO UCCIICIOBAHUS

3HaTh OTEYECTBEHHBIIN U 3apyOE)KHbII ONBIT
WCCJIEIOBaHUH TI0 TEMAaTHUKe MPOBOAUMOM B 00JIaCTH
XMMHUU PEIKUX U PACCESTHBIX AIEMEHTOB

YMeTh aHamu3upoBaTh U 000011aTh PE3yIbTaThI OMBITOB
POCCHICKHX U 3apyOeKHBIX YUEHBIX 10 TEMaTHKE
WCCIIeI0OBaHUs

Brnanets HaBbIKaMu aHaM3a 1 0000IIEHUS Pe3yJIbTaTOB
pabOThI POCCUICKUX U 3apyOCKHBIX YUEHBIX B 00JIaCTH
MPOBOAMMBIX UCCIEAOBAHUI

[1K-5.4: CocraBnsiet
AHATUTHYECKUE 0030PHI,
Hay4YHbIE OTYEThI, 0000IIaeT U
nyOJIMKYET pe3yIbTaThl
HCCIIEIOBAHUI

3HaTh CIOCOOBI IPEOCTABICHUS PE3yJIbTaTOB
HCCIIeIOBAaHUI B BUJIE aHATUTHYECKOTO 0030pa,
HAy4HOTO OTYeTa

YMeTh NpeJoCTaBIATh Pe3yIbTaThl padOTHI B BUAE
Pa3IMYHBIX OTYETOB

BraneTs HaBBIKaMM PEIOCTABICHUS PE3YJIBTATOB
HAy4YHBIX MCCJIEJOBAaHUN B BUJIE aHATUTHYECKOTO
0030pa, Hay4yHOTO OTYETa

1.4 OcobOeHHOCTH peajiM3alUu AU CHUIINHbI

SI3BIK peann3anuu TUCUUILIMHBL Pycckwil.

Jucnuruinaa (Moayis) peanusyetcs: 6e3 npumenenus D0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. XumMus peIKMX M PACCesTHHBIX 3JIeMEHTOB
1. Penkue u paccestHabIe AeMeHThI. OO01as
XapaKTEPUCTUKA HA OCHOBE CPABHEHUSI AJIEKTPOHHOTO 1
CTpoeHUS, PU3NUYECKUX U XUMUYECKUX CBOMCTB.
2. Peaxozemenbubie 21emeHThl (P33). dusnueckue
CBOMCTBA CKaHAMS, UTTPUS, JaHTaHA. B3anmoaeicTeue ¢
KHCJIOPOJOM, BOJIOM, KUCIOTaMHU, 1I€JI0YaMH, TAJIOT€HaMHU. 2

OKcuabl ¥ TUJIPOKCHUIBI, UX KUCITOTHO-OCHOBHBIE CBOMCTBA.

OCO0OEHHOCTH XUMUHU CKaHaus U €ro IOJydCHHUC.

3. Jlantanous! (JTanTanuabl, Ln). @opmsl f~opburaneii,
0COOEHHOCTH HX 3aMOJHEHUs. XapaKTepHbIE CTCIICHH
OKHCIIeHHs. Peakiiuu ¢ KuciopoioM, BOJIOPOJIOM, BOJIOH,
KHCJIOTaMH, aMMHAKOM, TAIOTEHAMH U XTbKOT€HaMHU.
PactBopumocTs coseit. «CoHIBUYEBbIE» U KIIaCTEpHBIE
coenuHeHus. OO1IMe 3aKOHOMEPHOCTH 00pa30BaHMsI
komruiekcoB. Ocobennoctu coenunenuit Ce(IV) u Eu(Il).




4. OcHOBHBIC pa3Muuus B XUMuu 4f-31emMeHTOB 1 d-
aneMeHToB JlanTaHouaHOE Coxkarre. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE paBHOBECHUS B BoJE. MI3MeHeHue
CTaHJApTHOI'O 3JEKTPOAHOIO NOoTeHIMana peakuun Ln3+ +
3e— — Ln B pany nanTaHou10B. OKUCIUTEIBHO-
BOCCTaHOBHTENbHbIE paBHOBecus Ln3+/Ln2+

5. HaxoxzaeHue J1aHTaHOU0B B ipupoae. Meroasl
pazneneHust JaHTaHOUA0B. CXxeMa CepHOKHCIOTHOTO
BCKPBITHUS MOHALIMTA. DKCTPAKIIMOHHAs! TEXHOJIOTHSL.
[TpuHIMNMATBEHAs TEXHOJIOIHYECKas cXeMa IOTyYeHUs
YUCTBIX JJAHTAHOUOB U UX COEIMHEHUN. DKCTpaKLUs U
MOHHBIN OOMEH.

6. OcHoBHbIE pa3inuuus B xumuu 4f-3nemeHToB u d-
aneMmeHToB JlantaHouHoe cxarue. OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE paBHOBECHUS B BoJE. MI3MeHeHue
CTaHJIapPTHOTO AJIEKTPOIHOTO MOTEeHIHaa peakiuu Ln3+ +
3e— — Ln B paay naHTaHou10B. OKUCIUTEIBHO-
BOCCTaHOBHTENIbHbIE paBHOBecHs: Ln3+/Ln2+.

7. KoopIMHAIMOHHBIE COCTMHEHUS JTAHTAHOUIOB.
OCHOBHBIE JOHOPHBIE aTOMbI B XMMUU JIAHTAHOUIOB.
N3menenue ycroitunBoctu komiuiekcoB B psiny Ln(11I) B
BOJHOM pacTBOpe. XenaTHble KOMIUIEKCHI M X€JIaTHbIN

s dexr. KoopaunaronHsie yrciia B akBakoMIuiekcax [Ln
(H20)n]3+. T'eomeTprueckoe CTpOCHHE aKBaKOMILIIEKCOB.

8. DHeprus pacuiensienus 4f-opouraneil KpUCTAUIMYECKIM
noJjieM. DJIEKTPOHHbIE CIEKTPbI KOMIUIEKCOB JTAHTaHOUI0B.
[IpaBuno Jlanopra. Oxpacka HOHOB Ln3+ 1 UX KOMILIEKCOB
B BOJIHOM pacTBope. CHeKTpbl TIOMUHECUEHIIUN U METO/IbI
UX BO30YKJICHHUS.




9. AxTuHOHAELI. PanyoakTHUBHOCTE DJIEMEHTOB.
DneKTpoHHas KOH(HUTYpalys aTOMOB U NOHOB B
YCTOWYMBBIX CTENEHAX OKUCIeHUs. CTeeHN OKUCIICHUS
nerkux (Th—Cm) u Tsixenbix (Bk—Lr) akTuHOMAOB.
CpaBuenue »Hepruu Sf- u 6d-opoutaneii. [loenenne Sf- u
4f-opbuTarneii mpu KOMILIEKCOOOPa30BaHUH.

10. Xumus topusi. Bzaumoneiicreue ¢ HCl, HNO3(koH1.) u
¢ Hemeramamu (ThCl4, ThH2). Oxcun u runpokcun Th
(IV). Crpoenue nona Th4+ B KMCIIOM BOJTHOM PacTBOpE.
KoopaunarmonHoe uuciio B ranorenuaax Th(IV), ux
CpaBHUTEINIbHAS YCTOWYUBOCTh. [lomyuenue coequaennii Th

(IIT) (ThI3, Th2S3 u .11.).

11. bepunnuii. Munepan 6epui, Be3Al2[Si16018].
Hparouennbie kamHu. CepHOKUCIOTHBIA METO/
nepepadoTku 6epuiuia. OCOOCHHOCTH XUMHUU OCpUILITHSL.
JnaroHanbHOE CXOJICTBO C AltOMUHUEM. B3aumoneiictBue
OepuILIHS U ero coJiel ¢ KOHIIEHTPUPOBAHHBIM BOHBIM
pactBopoM ¢GTopuaa aMMOHMsL. XI0pua U GTopus
oepmmus(Il). Okcua u ruapoxkeu 6epusutus. [Iporonms
akBa-roHa O6epmiums. KoMruiekcsl Oepuiuims ¢
HEOPraHMYECKUMH JIUTaHJaMU.

12. Tannwmii, uaauit, tTaumi. DpdexTs! d-cxxarus u f-
cxKarus. DJIEKTPOHHOE cTpoeHne. CTeneH! OKUCIICHHS.
[Tonyyenue u npuMeHeHne MeTanaoB. OKCUabI U
ruapokcuabl. Conmu v ux ruaposns. KoMiiekcHble
COEIMHEHUS.




13. I'epmanuii. CBuHen 1 0710Bo. [Tonyuenue u
npumeHenue. Bogopoansie coegunenust. OKcuabl
anemeHTOB. AMdotepHsIii ruapar GeO2-xH20.
I'mapokcunb! onoBa u cBuHIA. KOMITJIEKCHBIE COETMHEHUS
Ge(IV), Sn(II, IV) u Pb(II).

14. BucmyT u cyppMa. HaxoxaeHue B mpupoe.
[Tonyuenue. [Ipumenenne. Ou3znyeckue U XUMHUYECKHE
CBOMCTBA 371€eMEHTOB. CTENEHN OKUCIICHUS SJIEMEHTOB.
I'mapokcuibl, COIM KUCTOPOACOIEPKAITUX KUCIOT U
KOMILJIEKCHBIE COEAMHEHUS IIEMEHTOB. [[pumMeHeHue B
MEIUIIMHE KOMILJIEKCOB BUCMYTA.

15. Dnementsl BUCMYTOBOM Ipymnibl. OCOOEHHOCTH
CTPOEHUS U XUMUYECKUX CBOUCTB. Pa30BbIe MEPEX0/Ibl B
Bi203, 00acTu UCIIOIL30BaHMS.

16. Cenen u temnyp. Haxoxnenue B npupoze. [lonyuenue
u3 namoB. [Ipumenenue. [Tonumopdusm Se u Te.
XUMHUYECKUE CBOMCTBA 3JIEMEHTOB. BoopoiHbIe
coenrHeHUs. OKCHUJIBI.

17. Oxcokucaorel H2003 1 H20504 u ux comnu.
Jlucconuanus B pacTBOPE M OKHCIUTEIIBHO-
BOCCTAHOBUTEIBHBIE CBOMCTBA.

18. Monubaen, Bonbdppam. O01as XapaKTepruCcTHKA.
Haxoxenue B mpupojie, nojay4eHue U NpUuMEeHEHNE
MPOCTHIX BeIECTB. PDU3NYECKUE U XUMUYECKUE CBOMCTBA
arieMeHTOB. CTeneHn OKUCIIEHHS 3J1eMeHTOB. OKCHUIEL,
THIPOKCHU/IBI, COTH KUCIOPOACOAEPKAIINX KUCIOT U
KOMIUIEKCHBIE COCTMHEHUS 2JIEMEHTOB 6 TPYIIIIHI.
I'erepononucoenuuenus. [lepokcuapl U ranoreHUAb.




19. Pennii. Haxoxnenue B mpupoge. [lonydenue.
IIpumenenue. Ou3nueckue 1 XUMUYECKUE CBOMCTBA.
Crenenn okucienus. OKCUabl, THAPOKCUIBI, COTU
KHCJIOPOJCOACPKAIIUX KUCTOT U KOMILIEKCHBIE
coequHenud. ['amoreHuanl.

20. O6001meHrne TaHHBIX TI0 XUMUHU PEIKUX M PACCESTHHBIX
AJIEMEHTOBIIEPEXO/IHBIX METAIOB.

21. 3amuTa pedeparoB 0 BEHIOPAHHON TEME.

22. Pedepar 1o BIOpaHHON TEME U3 MPEJI0KEHHOTO
CrHcKa

12

23. OKcuabl JaHTAaHOUIOB: COCTAaB, MOJIYUYEHUE, CTPOCHUE.
CBepXIpoOBOIHUKH Ha UX OCHOBE. D ekt MeiiccHepa.
Kparkas xapaktepucTtrka 60puaoB, KapOuI0B, HUTPUIOB
TUJIPUNIOB U cylnbPuaoB. OKcucynbduapl U OKCHCYIb(arsl
JIAHTAHOU/I0B U MX IPUMEHEHUE.

24. DNeKTPOHHBIE U MAarHUTHBIE CBOMCTBA JIAHTAHOMI0B.
Tepmsbl o Pacceny-Caynnepcey. [lpaBuna XyHna.
Omnpenenenue TepMa OCHOBHOTO cocTosiHUS Ln3+.
MarauTHbIE MOMEHTEI HOHOB LL.n3+, BIMsSHNE HA HUX

OKpY KaroLMX JIUTaHI0B. AHAIN3 JUarpaMM
sHepreTuyeckux ypoBHel Ln3+. Meroa annabarnueckoro
pa3MarHu4MBaHus, €ro CyTh U IPUMEHEHHE IS [TOJTy4YEHUs
CBEPXHU3KHUX TEMIIEpaTyp

10




25. Kommiekcn! JanTaHon 0B kKak JIMP cMmemmaroniue
peareHThbl, BO3MOKHOCTH UX UCTIOJIb30BaHUS 1JIs
YCTaHOBJIEHUS CTPOCHHS COeAUHEHHI. Bpems
penakcaruu. MarauTHo-pe3oHancHas Tomorpadusi, MPT B
meauinae. Kommnekces! ragonuaus(I1l) ux npumenenue B
Ka4ecTBe KOHTPACcTHHIX BemecTB. [Ipobiema BriOOpa
KOHTPAaCTHBIX COEUHEHUN JTAaHTaHONIOB.

26. Ilonyyenue Topus u ypana. [lonydenue TpaHCypaHOBBIX
AIIEMEHTOB.

27. Tromunecuenys Tb3+ u Eu3+. Mcnons3oBanue
COEIMHEHU TAHTaHOUOB B AUCIUIEsAX. TylIeHue
moMmuHectieHIuu. [log0op muranaoB 1l CHUKEHUS
TYILIEHUS JIIOMUHECIICHIIUY B BOJIHOM pacTtBope. Poib
OpPTraHMYECKHX JINTAHIO0B B JTIOMUHECIICHIINH, YPPEKTHI
aHTCeHHBI. [[puMeHeH e TIOMUHECIICHIIMN KOMIUIEKCOB Ln B
XUMUYECKOM aHaIN3e, TEICBUACHUH, Jlazepax

28. 15. Xumus ypaHna. SInepnas sHepretuka. M30Tormsl
ypana. UF6. ITomyuenue si1epHOro TOIImBa, METObI
oboramenus ypana. Oxkcuabl ypana. ['unpung UH3. Peakuun
c ranoreHamu u kucinotamu (HCl, HNO3). Conu karnona
UO22+. Crpoenue [UO2(H20)6]2+. Oxcuna u ruapokcun U
(VD). Ctpoenne [UO2(CO3)3]4—, ero obpasoBanue npu
u3BleYeHUU ypana. Baxneitmue coenunenus U(IV): UO2,
UF4, U(OH)4. Ananu3 quarpammsl @pocta s ypaHa npu
pH=0.

29. Xumust miayToHusl. CTENEHU OKUCIICHHUS.
B3aumopeiicTBue ¢ KUCIOTaMU HEOKUCITUTEIIMHU.
Baxwueiimme coenuuenus: K2PuO4, PuO2, PuCl3, PuH2.

11




30. OOu1as xapakTeprcTUKa 3JeMeHToB | rpynmsl. JIuTui,
pyOuawmii nesuii. Haxoxxnenue B mpupoae. [lonyuenue
MeTaoB. Pusndeckne cBOMCTBA. XMMHUYECKHE CBOMCTBA
Li, Rb u Cs. Oco6ennoctu xumuu nuths. [TpoayKkTs
TOpPEHUsI METAJUIOB Ha BO3yXe AMaibraMbl METALIOB.
Oxcunpl v rugpokcuasl. [lepokcnapl 1 030HUIBL.
Kommiekcel MeTaimwioB ¢ KpayH-3pupamu.

31. Hupkonwuii u rapuuii. Haxoxxaenue B mpupoze.
Paznenenne meramwios. [Toyyenue. Metosl nmepepaboTKu
mupkoHa. [Ipumenenue Zr u Hf. ®usndeckue cBoicTBa.
Bzaumoneticreue Zr u Hf ¢ HF, HF+HNO3 u
koHUeHTpupoBanHoit H2SO4. Jlnokcuael. [ uapokcuasl.
Conu ¥ KOMIUIEKChI. [ uapuibl METauIoB.

32. UneptHslie ra3pl. Haxoxaenue B npupoje. [lonyuenue.

[Ipumenenne. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA.
Crenenu okucneHus. Okcuabl, GTOpUIbI U OKCOYTOPHIBL.

Bcero

18

18

72
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Tpetbsixos 0. JI. Heoprannueckast xumus: T. 3. XumMus nepexoaHbx
AIIEMEHTOB: YUE€OHUK /I CTYJECHTOB BY30B 10 Hampas. 510500 "Xumus" u
cretr. 011000 "Xumus": B 3-x T.(MockBa: Akanemusi).

2. Tpetbsikos 0. /1. Heoprannueckas xumus: T. 3. Xumus nepexoaHbix
AJIEMEHTOB: YUY€OHHUK /IS CTYJICHTOB BY30B 110 HampasieHuto 510500
"Xumus" u cnenupatsHocTr 011000 "Xumusa": B 3-x T.(MockBa: Akanemust).

3. Tpetbsikos 0. [I. Heopraunueckas xumusi: T. 1. @U3MKO-XUMHUYECKHUE
OCHOBBI HEOPTaHMUECKOW XUMHH: YUYEOHHK JJIsI CTY/I. By30B 110 HAIp. U CIIEII.
"Xumus" : B 3-x Tomax(MockBa: Akanemust).

4. TpetbsikoB 0. JI. Heoprannueckas xumus: T. 2. XumMus HenepexoaHbIX
AIIEMEHTOB: YUYEOHUK IS CTY/1. By30B 10 Hamp. u cretl. "Xumus"(Mocksa:
Axanemust).

5. Koposun C. C., [Ipo6ot JI. B., ®enopos I1. U., Koposun C. C. Penxue u
paccesiHHbIE 3JIEMEHThl. XUMUA U TexHoiorus: KH. 2: yueOHuUK J71s1 By30B
(MockBa: MUCHC).

6. Koposun C. C., 3umunaI. B., Pesnuk A. M., bykun B. 1. Peakue n
paccesiHHbIE 3JIeMeHThl. XuMus U TexHosorus: Ku. 1: [yde0. nms By30B no
HanpasJeHuto "MarepuaioBeieHUE U TEXHOJIOTHS HOBBIX Marepuaios”,
CHEUATBHOCTH " XUMHUYECKasi TEXHOJIOTUS PEIKUX JIEMEHTOB U MarepuaioB
Ha ux ocHoBe": B 3 kH.](MockBa: MUCHC).

7. Bopraukos H. C. ®yHnamMeHTanbHbIE OCHOBBI (JOPMHUPOBAHUS PECYpCHON
0a3bl cTparernueckoro celpbs (Au, Ag, Pt, Cu, peakue >31eMeHThI U
MeTtawibl): [MoHorpadus|(Mocksa: [EOC).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO PacCHpOCTpaHsieMoe MPOrpaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 NPOM3BOACTBA (IPOrpaMMHoe
o0ecrevyeHne, HA KOTOPOe YHUBEPCUTET UMeeT JIMIEH3UI0, a TAK/Ke CBOOOIHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecreyeHune):

1. MS Office (MS Word, MS PowerPoint, MS Excel), Adobe Acrobat, Adobe
Flash Player uniu KMPlayer, ayaunonpourpeiarens AdobeFlash no Winamp.

4.3 NUurepHeT-pecypchl, BKIAWYAsA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1. B macrosmee Bpemsi Hayunas 6unbnmorexka COY pacmonaraet 10CTymmom K
LETIOMY Py DJIEKTPOHHBIX HAyYHBIX )KYpHAIOB U 0a3 manHbix Online,
CIIMCOK KOTOPBIX MpeCTaBlieH Ha cTpanulie http://bik.sfu-kras.ru.

2.

3. Poccuiickue 3eKTpOHHBIE HAyYHBIC )KypHAIbI M 0a3bl JaHHBIX online

4.  Hayunas snextponnas 6ubnmoreka (eLIBRARY.RU): http://elibrary.ru

5. VuuBepcuterckas unpopmaruontas cuctema POCCHUSA (YUC POCCHUSA):
http://uisrussia.msu.ru

6.  Ob Uznarensckoro goma «I'pedenankoBy»: http://grebennikon.ru
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7. DnektponHas ombimoteka qucceptauuii (Ob/1) PI'b: http://dvs.rsl.ru (moctyn
K IMOJTHOMY TEKCTY), http://diss.rsl.ru (mocTym k karamory)

8.  DnekrponHasa 6ubnuorexa PI'Y nedtu u raza um. U.M. I'yOkuna:
http://elib.gubkin.ru.

9. DnexTpoHHO - 6ubaMoTevHas 0asa JaHHBIX «DJIEKTPOHHAT ONOIMOTEeKa
texuuueckoro BY3ax: http://www.studentlibrary.ru

10. DnexTpoHHo-OnMbMHMOTEYHAs cuctema «Jlaub»: http://e.lanbook.com

11. DnexktpoHHO-OMOIMOTEUHAs cucTema «ibooks.ru»: http://ibooks.ru [

12.

13. 3apyOexHble JEKTPOHHBIC HAYYHBIE )KYPHAIBI U 0a3bl TaHHBIX online

14.  American Physical Society: http://publish.aps.org

15. Annual Reviews Science Collection: http://www.annualreviews.org

16. Cambridge University Press: http://www.journals.cambridge.org

17.  Elsevier: http://www.sciencedirect.com

18. Institute of Physics: http://www.iop.org

19. Nature: http://www.nature.com

20.  Scopus: http://www.scopus.com

21. Springer:http://www.springerlink.com

22.  Web of Science: http://isiknowledge.com

23.  Wiley (Blackwell ): http://www.blackwell-synergy.com

24. Royal Society of Chemistry ()XypHaibl OTKPBITOTO JJOCTYTIA):
http://www.rsc.org

25.

S @oHa OLEHOYHBIX CPEeICTB
OrneHOYHBIE CPEJICTBA HAXOATCS B MPUIIOKEHUU K PadOYUM MpOorpamMMam
JTUCITUTUIHH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, HeOOX0AMMAS IJIsl OCYLIEeCTBJICHMSI

00pa30BaTeJIbHOI0 NMPoLEcca MO0 JUCHUILINHE (MOLYJII0)

TexHuueckue cpeacTBa 00ydeHus (MyJIbTUMEIUHHBIA POCKTOP, HHTEPAKTUBHAS
nocka, [IDBM).
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