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[IporpamMma coctaBieHa B cOOTBETCTBUH ¢ DeiepaibHbIM ITOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
no HanpasiaeHuto 04.04.01 (ypoBeHb Maructparypa), YTBEp)KIEHHBIM IpPUKa30oM MUHHCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit @enepamuu Ne 655 ot 13.07.2017 r., y4eOHBIM IIJJAHOM TOJITOTOBKU
Maructpa 1o HampaBieHutro 04.04.01 Xwumus, nporpamma MNOArOTOBKM «OpraHuyeckas XuMUS,

yTBepkJIeHHBIM yueHbIM coBeToM PI'bOY BO «COI'Y» ot «31» mas 2022 r., nporokom Ne 13,

CocraButens: 1.X.H., mpodeccop kadenpsl oprannueckoit xumuu Abdaes B.T.
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Onobpena coBetoM dakynbTeTa XHMHH, OHOTOTHH M OHOTEXHOIOTHH
(mpotoxoi Ne 6/21-22 ot «25» anpena 2022 r.)
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1. Crpykrypa u o0masi Tpy10eMKOCTh JUCIIHIJIMHBI
OOmast TPyAOEMKOCTb JTUCHUIUIUHBI «XUMHUS 3JIEMEHTOOPTAHUYECKUX COCAMHEHUN»
cocTaBsieT 6 3a4eTHbIX enuHuIl (216 gacoB).

Ounas ¢popma o0yuenus | 3aouyHas hopma 00ydeHHUS

Kypc 2 -
Cemectp 3 -
Jlekuun 54 -
[TpakTrueckue (CeMHUHAPCKUE) 3aHATHUS - -
JlaGopaTopHble 3aHATHS 54 -
Koncynbranuun - -
HToro ayiuTOpHBIX 3aHATUI 108 -
CamocrositenpHas padbora 54 -

( B TOM ymcIe KypcoBasi paboTa) - -
®dopma KOHTPOJIA:

DK3aMeH Oxk3ameH, 54 gaca -
3auer - -
OO611ee KOJIMYECTBO YacOB 216 -
Ounas popma oOyuenuss | 3aouHasi popma 00yueHUs
Kypce 2

2. llestk ocBOEHUS TUCIIHILIAHDI:

[Toctpoenne kypca AUCHUIUIMHBI Oa3upyeTcs Ha 3HAHUU 0a30BBIX IMOHSITHM, MOTYYEHHBIX
CTYAEHTaMH B XOJI€ M3YYEHHUS KYPCOB TEOPETUYECKOM HEOPraHMYEeCKOM XUMHH, OPraHUYECKOU
XUMHH, KBAaHTOBOU U (PU3UUECKON XUMUU, GU3UUECKUX METOOB HCCIEAOBAHNUS, KPUCTANIOXUMUU U
npounx. [lomydeHHbIE B XOJ€ WM3y4Y€HHUS AUCIUIUIMHBI 3HAHWS HEOOXOAMMBI IS JaIbHEUINETro
U3YYEHUS DIIEMEHTOOPTaHMYECKOW XHUMHUHU TMEPEXOAHBIX METAIOB, a TaKXe MOTryT ObITh
WCIIOJIH30BaHbI B Kypcax YIIIyOJI€HHOTO M3YYeHHSI OPTaHUYeCKOW, HEOPTaHUYECKOW U O0IIeH XUMHH,
B HEKOTOPOU CTETIEHH, B KypCe dKOJIOTUH.

XUMHSL  DJIEMEHTOOPTaHWYECKUX COCAMHEHUN sBIseTCca (PyHIaMEHTaTbHOW HAy4YHOU
JUCLUIUIMHOM, M3y4YaroUIEed COCAMHEHUS YIVIEPOJa, MMEIOIIHUE B CBOEM COCTaBE CBS3b JJIEMEHT-
yriepol. B HacTosimem Kypce paccMOTPEHBI 3JIEMEHTOOPTaHWYECKHE COCIMHEHMS HENepeXOIHBIX
AJIEMEHTOB, 32 UCKJIIOYEHHUEM TaJIOT€HOB, a TAK)KE METAJUIOOPTaHUYECKUE COEAUHEHUS METaJIOB
MOATPYIIN MEIW W IWHKA, XUMUSI KOTOPBIX B OOJBIION MEpe HAllOMHUHAET XUMHUIO HETEePEXOJIHBIX
aneMeHTOB. CoelMHEHUsT YHOPSAOYECHBI MO TPYIIaM 3JIEMEHTOB. YAeleHO BHUMaHUE HEOOIbIIOMY
YUCITy OPTAaHMYECKUX IIPOU3BOAHBIX IEMEHTOB, COJEPKAIINUX CBSA3H METaI-HEMETAILI-YIJIEpO, T11e
HEMETAJJIOM, KaK MPABUJIO, BBICTYIIAIOT aTOMbI KUCIOPO/A, a30Ta, CEPhI U T.I1.

OcBanBasi KypeC, CTYIAEHTBHI IOJIY4arOT HOBBIE IIPEJCTABICHUS O CBS3M 3JIEMEHT-YIVIEPOJ,
y4yaTcs pas3iauyaTb OCHOBHBIE KJIACCHl JJIEMEHTOOPTaHUYECKHUX COCIUHEHUM HENEPEXOIHBIX
AJIEMEHTOB, Y4aTCsl Ha3bIBATh COEJIMHEHUSI B COOTBETCTBUU C MPABHIIAMU HOMEHKJIATYPbI, Y3HAIOT UX
TPUBHUAJIBHBIE HA3BAHMUS.

K koHITy Kypca CTyA€HTBI JTOJDKHBI pa30MpaThcsi B HanOoJiee BAXKHBIX 3aKOHOMEPHOCTSIX
CTPOEHHS, CBOWCTB ¥ PEAKIIMOHHOM CHOCOOHOCTH  DIIEMEHTOOPTaHWYECKUX COSAMHEHUU
HEIEePEXOIHBIX AJIEMEHTOB, a TaK)Ke 3HATh HanOoJiee BaXKHBIE CMOCOOBI MX TOJIYYCHHsI, IOHUMATh
B3aMMOCBSI3b XUMHUYECKUX U (PU3NYECKUX CBOMCTB, 3HATh OOJIACTH MPHUMEHEHUs coequHeHwid. [Ipu
ATOM CTYAEHTHI JOJDKHBI JI€NIaTh PAa3yMHBIE MPEANOI0KEHUSI O MEXaHU3MaX PEAKIHUM C y4acTHEM
AJIEMEHTOOPTAHUYECKUX COEAUHEHHMM, HCIIOIb30BaTh IOJYYEHHbIE 3HAHUSA Ui MPEACKa3aHUs
BO3MOJKHBIX YCJIOBHH TPOTEKaHUS XUMHUYECKUX DPEAKIIUNA, Pa3BUTh M O0OOIINTH MPEIACTaBICHUS O
XAMHUYECKHUX PEAKLUAX, B TOM YUCIIE U OPraHUYECKOr0 CUHTE3a. B 4aCTHOCTH, CTYAEHTHI pACILIUPSIIOT
JUist ce0s1 Habop METOI0B MOJIYUYEHHS] OPraHUYEeCKUX BEIECTB.



Ha o3HakoMHuTETbHOM YypOBHE paccMaTpUBAETCs NPUMEHEHUE COEIUHEHHH H3ydaeMbIX
9JIEMEHTOB B IPOMBINIJICHHOCTH, CEJIBCKOM XO3SIICTBE M B JPYrHuX OOJACTSIX 4YellOBEYEeCKOU
JIEATETbHOCTH, a TAK)KE UX BIMSHHUE HA SKOJIOTHUIO.

3. MecTo qucuunaunsl B crpykrype OIIOII marucTpaTyphbl.

HucuunnmHa  «XuMHSL  3JEMEHTOOPTaHUYECKUX  COCIMHEHUI» OTHOCUTCA K  4YacTH,
dbopMupyeMOil ydacTHUKaMH O0Opa3oBaTelIbHBIX OTHOIIeHWH bioka 1. Jlucrumauael (MOIysH)
y4eOHOro Ij1aHa MOATr0TOBKU MarucTpos 1o HanpasieHuo 04.04.01 Xumus, nporpaMma noJroToBKU
Opraandeckast XuMusi, UMeeT uHAeKe B yueOHoM 1iane b1.B.JIB.01.01.

Jliss  ocBOGHHWsST JTaHHOW  JUCIHHIUIMHBI HEOOXOJMMO  BJIAJICHUE IPEABAPUTEIBHBIMU
KOMIETCHIUSIMH, TMPUOOPETEHHBIMH B PpE3yJIbTaT€ OCBOCHHUS MPEALICCTBYIOIUX JUCHUIUIMH
y4eOHOro MjiaHa NoAroToBku OakanaBpa mo HampasieHuto 04.03.01 Xwumus («Opranuveckas
xumusgy - OK-7; OIIK-1; OIIK-2; I1K-3; IIK-6; IIK-7, «®u3uueckne MeToAbl UccaeaoBanusy - ITK-
2; TIK-4;, «Crtpoenue BemectBay - [IK-3, «®usuueckas xumus» - OK-7; OIIK-1; TIK-2; TIK-3;
«nekTpoxumus opraundeckux coenunenuin» - OIIK-1; OIIK-5; I1K-1; I1K-3; T1K-5, «be3onacHocThb
xusHenestensaoctuy OK-9; OIIK-6; ITK-7).

Jl11s ocBoeHus JaHHOM y4eOHOo# nucuuruinabl (Y1) CTYyIeHT qoMKeH BIaJeTh

OK-7. CriocoOHOCTBIO K CAaMOOpTaHU3aI[UU ¥ CaMOOOPAa30BAHHMIO;

OK-9. CriocoGHOCTBIO UCIONIB30BAThH MTPUEMbI IEPBO MTOMOIIM, METOBI 3aIUTHI B YCIOBHIX
YPE3BBIYANHBIX CUTYAILINH;

OIIK-1 CrnocoOGHOCTBIO HCIMONB30BaTh TMOJYYCHHbIE 3HAHHUS TEOPETHUUYECKUX OCHOB
byHIaMEHTAIBHBIX PA3/ICIIOB XUMUU NP PEIICHUU MTPOPECCHOHAIBHBIX 33714,

OIIK-2. BnaneHueM HaBbIKAaMH TPOBEACHUS XHUMHYECKOTO JKCIEPUMEHTa, OCHOBHBIMU
CHHTETUYECKUMH Y aHAIUTUYECKHUMHU METOJaMU MOJYyYeHUs U UCCIEIOBAHUS XMMHUYECKUX BEIIECTB
W pEaKIuu;

OIIK-5. CnocoOHOCTBIO K MOUCKY M IEPBUYHOM 00pabOTKe HAYYHON U HAyYHO-TEXHUYECKOU
uH(pOopMaLnu;

OIIK-6. 3nanneM HOpM TEXHUKH 0€30MaCHOCTH  YMEHHEM PEan30BaTh UX B JIA0OPATOPHBIX
Y TEXHOJIOTUYECKHUX YCIIOBHSIX;

IIK-1. CiocoOHOCTHIO BHIMOIHATH CTAaHJAPTHBIE OTIEPAIUY 110 TPe/IaraeMbIM METOIMKAM;

IIK-2. Bnanennem 0a30BBIMH HaBBIKAMH HCIIOJIB30BAaHUS COBPEMEHHOW ammaparypbl IMpH
MPOBEICHUH HAYYHBIX UCCIIEI0BAHMIA;

IIK-3. Branennem cucremoii GyHIaMEHTAIBHBIX XUMHUECKUX TTOHSTHIA,

IIK-4. CrnocoOGHOCTBIO TMPHUMEHSTh OCHOBHBIE €CTECTBEHHOHAY4YHBIE  3aKOHBI H
3aKOHOMEPHOCTH Pa3BUTH XMMHUECKOW HAYKH MPHU aHATIN3€ MOJYYCHHBIX PE3YJIbTATOB;

IMK-5. CnocoO6HOCTRIO TIONy4YaTh U 00pabaThIBaTh Pe3ylbTaThl HAYYHBIX JKCIIEPHUMEHTOB C
MTOMOIIIbI0 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH;

IIK-6 BriamenueM HaBBIKAMH TPEIACTABICHUS IOJYyYEHHBIX PE3yIbTaTOB B BUIC KPATKHX
OTYETOB U MPE3CHTALIUI;

IIK-7 Bnagenuem metogamu Oe30macHOrO OOpalieHuss ¢ XUMHUYECKUMH MaTepHalaMH C
Y4eTOM UX (PU3MUYECKUX U XMMHUYECKHUX CBOMCTB.

Jiist ocBOeHUs TaHHOW y4eOHOW AUCIUIIMHBI CTYIEHT JTOJKEH
3HaTh:

- OCHOBHBIE TIPUHLIMIIBI, 3aKOHBI, IIOJIOKEHUSA, METOAOJIOTHIO H3y4aeMbIX XHMHYECKUX
JUCHUITIIINH, TIOHUMAacT OCHOBBI (1)I/ISI/IIIeCKI/IX u q)HSI/IKO-XPIMI/I‘IeCKI/IX METOAO0B UCCIICIOBAaHU,
- 0COOCHHOCTH MPUHATHS U PeAN3aLUU OPTaHU3AIMOHHBIX, B TOM YUCIIE YIIPABIEHUYECKUX
penieHuni;
- TEOPETUKO-METONOJIOTMYECKHE OCHOBBI CaMOpPA3BUTHs, CaMOpEalU3alud, HCIOJIb30BAHUS
TBOPYECKOT'0 MOTEHLIMAIa COOCTBEHHON AEATENbHOCTH;
- 3aKOHOMCPHOCTHU B UBMCHCHHUU CBOMCTB XMMHUYECKHUX BCIICCTB pa3anH0171 IMpUpPOAbI;



- (akToppl BPEOHOrO BIHSAHUSA DJEMEHTOB CpeAbl OOUTaHUS (TEXHUYECKUX CPEICTB,
TEXHOJIOTUYECKUX IPOLIECCOB, MAaTE€pPHUaJOB, 3JaHUM U COOPYKEHHH, NMPUPOJHBIX U COLMAIBHBIX
ABJICHUI);

- HOpPMaTUBHbIe TpeOOBaHUSA M MpaBWIa TEXHUKH O€30MAaCHOCTH MpH paboTe B XUMHYECKOM
nabopaTopuu;

- METO/Ibl MIOJTY4YEHUS U UCCIIEI0BaHHUS XMMUYECKHUX BELIECTB U peaKIuii;

- OCHOBHBIE MIPUHIIMIIBI U TIOAXO0/IbI K BEIOOPY METO/IOB aHAIIN3A;

- OCHOBHBbIE (M3UYECKHE M XUMHUYECKHE CBOICTBAa BEIIECTB M MaTepUasoB, MCIOJb3YEMbIX B
71a00paTOPHBIX M TEXHOJIOTUYECKHX YCIOBHAX, HA OCHOBAaHMU KOTOPBIX (DOPMYIHPYIOTCS MpaBUIIa U
HOPMBI TEXHUKH 0€3011aCHOCTH;

Ymers:

- ONPEAEIATh IPUOPUTETHI IPO(HECCHOHAIBHON JESITEIBHOCTH U CIIOCOOBI €€ COBEPILIEHCTBOBAHUS Ha
OCHOBE CaMOOIICHKU;

- IJIJAHUPOBATh CAMOCTOSITENIbHYIO JESATEIbHOCTh B PELICHUH PO(ECCHOHANBHBIX 331a4;

- HACHTU(UIIPOBATD OTIACHBIE U BPEIHbIE (DAKTOPHI B PAMKax OCYIIECTBISIEMOH e TEIbHOCTH;

- IIpeJy1araeT MEPOIPHUSTHS 10 MPEIOTBPAILEHUIO YPE3BbIYaHBIX CUTYAIH;

- CHCTEeMAaTH3HpPOBAaTh W AHAIM3UPOBATH PE3yJbTaThl XUMHUYECKHUX  OKCIIEPUMEHTOB,
HaOII0ICHUM, U3MEPEHUH, a TaK)Ke Pe3yJIbTaThl pACU€TOB CBOMCTB BEILECTB U MATEPHUAJIOB;

- HMHTEPIPETUPOBATH PE3YJIHTAThl COOCTBEHHBIX SKCIIEPUMEHTOB M PACUCTHO-TEOPETHIECKUX
paboT C UCIIOJIb30BAHUEM TEOPETUUECKUX OCHOB TPAJUIIMOHHBIX U HOBBIX PA3/€JI0B XUMUU;

- TUTAaHUPOBATh M MPOBOJUTH SKCIEPUMEHTAIbHBIE MCCIEAOBAaHUS, UCIIOIb30BATh XUMHYECKHE
CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX U OPraHMYECKHUX BELECTB U PA3IUYHbIE METOJbI
MOJIyYEHHUSI U MCCIIEAOBAaHUS XUMUYECKUX BEIECTB U PEAKIHi, TPOTHO3UPOBATh U OIICHUBATH
pe3yIbTaThl IKCIIEPUMEHTA;

Biaagern:

- TpaBWIaMU I[IOBEIEHUS MNP BO3HUKHOBEHUH YPE3BBIYAMHBIX CUTyallMil HPUPOJHOIO H
TEXHOTEHHOTO TIPOUCXOXKICHHS,

- IpeMaMH OKa3aHUs MepBOM MOMOIIb;

- MeTo/1aMU Oe30MacHOl padoThl B XUMUYECKOH J1abopaTOpuu;

- HaBbIKAMM COCTaBJICHHUS 3aKJIIOYEHUH W BBIBOJIOB IO pe3yjbTaTaM aHalIN3a JIMTEepaTypHBIX
JTAHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX PAOOT XUMHUUYECKOM
HanpaBJIE€HHOCTH;

- HaBBIKAMHM XMMHUUYECKOTO SKCIIEpPUMEHTa B 00JaCTH HEOPraHUYECKU M OpraHu4ecKoid XUMUH,
(UBUKO-XMMHUYECKUX METOJIOB aHAJIN3a; HABBIKAMH IPAKTHYECKOW pabOTHl HA COBPEMEHHOM
annapaTtype IpH IpOBEIEHUN SKCIIEPUMEHTOB, HOpMaMU TEXHUKH O€30I1aCHOCTH;

- HaBBIKAMHU orlpenieneHuss 3pPeKTUBHOTO HAINpaBiIeHUs NeHCTBUN B 00JIacTH MpodeccCHoHaTbHON
JeSITEIIbHOCTH;

- NPUHATHEM pEUIeHHH Ha ypOBHE COOCTBEHHOH NpOQEeCcCHOHATBHON IESATEIbHOCTH; HaBbIKAMU
IUTAHUPOBAHUS COOCTBEHHOMN NPOdeCCHOHATbHON IS TETbHOCTH.

JlaHHast AUCIUIUIMHA UMEET JIOTHUYECKYIO U COJepKATEeIbHO-METOAUYECKYIO B3aUMOCBSI3b PU
MOCIIEAYIOEM OCBOCHUU JAMCLUUIUIMH y4€OHOrO IUIaHa, @ UMEHHO: «XUMUS 3JIEMEHTOOPTaHUUECKUX
coeauHeHuiy, «[Ipobrembl CHHTE3a JEKapCTBEHHBIX MPENapaToBy, « IIEKTPOCUHTE3 OPraHUYECKUX
coenuHeHUIY, «[Ipon3BoaCTBEHHAS (TTeIarOrHYeCcKasi) MPaAKTHKAY.

W3yueHnne JaHHOM  JIUCHMIUIMHBI  CIYXHUT IOJATOTOBKOW  CTyAe€HTa K  Oyayei
npodecCuoHaNbHOM JEATENIBHOCTH B 00JIACTSX — HAay4YHO-HCCIIEI0BAaTENbCKOM M TEeIaroru4ecKon
COIJIACHO NPOQeCCHOHATBHBIM CTaHAapPTaM:

1. 40.010. IIpogeccuonanbublii craHAapT «CHnenMaJucT MO TeXHHYECKOMY KOHTPOJIIO
Ka4yecTBa MPOAYKIUM» YTBEP)KJEH MPHUKa3oM MUHHCTEpPCTBA TPYAA M COLUAIBHON 3aIUThI
Poccuiickoit ®enepanmu ot 04.03.2014 Ne 123H. (3apeructpupoBaH MUHHCTEPCTBOM
foctuimu Poccuiickoit @eneparun 22 anpenst 2014 r. Ne 32067). Bun npodeccronanbHoi
NesITenbHOCTH — « TeXHUUeCKUil KOHTPOJIb Ka4ecTBa MPOYKIIAN».



2. 40.011. IIpodeccuonanbHblii cTaHIapT «CHenuaTHCT N0 HAYYHO-MCCJIeA0BATEIbCKUM H
ONBITHO-KOHCTPYKTOPCKHM pPa3padoTKkam» yTBEpXKJIeH MpHKa3zoM MHHUCTEpCTBA Tpyla U
counanbHOM 3amuThl Poccuiickoit ®denepannn ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBaH
MunuctepctBoM roctuiiuu Poccuiickoit denepanuu 21 mapra 2014 r., peructpauinoHHbiid Ne
31692). Bun mnpodeccuoHanbHOW — aesTenbHOCTH —  «OCyIIECTBICHUE  HAY4HO-
UCCJIEIOBATENBLCKON AESITENbHOCTH M0 PELICHUI0 (yHIaMEHTAIbHBIX M MPUKIAAHBIX 33734
XUMHUYECKON HANpPaBJIEHHOCTH B COCTABE HAYYHOTO KOJJICKTHBAY.

3. 01.004. IIpodeccumonanbublii crangapt «Ilezaror mnpodeccnoHaJIBLHOTO 00yUYeHMUs,
NpoecCHOHAILHOIO  00pa30BaHHMSI M JONOJHHUTEJIbHOI0  MPO(ecCHOHAILHOIO
o0pa3oBaHusl» YTBEPXKJECH MpUKa3oM MUHUCTEpCTBA TpyJda U COLMAIBHOM 3alUThI
Poccuiickoit @eneparun ot 08.09.2015 Ne 608n (3apeructpupoBaH MUHHCTEPCTBOM
foctunmn - Poccmiickoit  ®Depeparmu ot 24 centsops 2015 1. Ne 38998). Bun
npodeccuoHaIbHON nesTenbHocTH — «llenarornueckast IesITeILHOCTh B MPO(GECCHOHATEHOM
oOydeHuu, mpodeccuoHaIbHOM 00pa30BaHUM, JOMOJHUTEIBHOM MpodeccHOHATbEHOM
00pazoBaHUMN.

[lpy OCBOGHMM JAHHON JMCIUIUIMHBI OOYYAIOIIUICS CMOXET IPOJEMOHCTPUPOBATH
(yacTH4HO) cienyromnme 0606menHbie TpyAaoBbie GyHkiuu (OTD) u Tpynossie GpyHkuuu (TD):

Kox v nanmenoBanue
npo¢eccHOHATBHOT0
cTaHaapra

O0o0mennas TpyoBasi pyHkumus

(OT®) TpynoBas ¢pynkuus (TD)

01 O6pazoBanue u Hayka (B chepe JOUIKOIBHOT0, Ha4albHOro 00IIEro, OCHOBHOTO OOIIIEro,
cpemHero oo1ero oopa3oBanusi, MpodeccnoHATEHOTO 00yYeHMSI, TPO(HECCHOHATTLHOTO 00pa30BaHus,
JOTIOJTHUTEILHOTO 00pa30BaHMUs)

01.004 Tlenaror Konx | Haumenosanue OTOD YpOBCHE Haumenosanue TO Kon
po¢eCCHOHATBHOTO KBTI (UKAITTT
o0yueHus, A | IlpenonaBanue no 6 Opranuszanus A/01.6
po¢eCCUOHATBHOTO MporpamMmam yaeOHOMI
00pazoBaHus U npogecCuoHaIbHOIO JeATeIbHOCTU
JOTIOTHUTEILHOTO 00y4eHus, CpeTHETO oOyuarouxcs 1o
poheCCUOHATEHOTO npogecCuoHaIbHOI0 OCBOEHHIO YUEOHBIX
obOpasoBaHus, obpazosanus (CI1O) MPEAMETOB, KYpPCOB,
YTBEpKJIeH U JIOTIOJTHUTEIIbHBIM JIUCLUIUINH
MPUKA30M poQeCCUOHATBHBIM (Mopyneit) mporpamMm
MpunucrepcTsa nporpammam (ATIIIT), npodeccuoHaIbLHOIO
Tpyzla u OPHUEHTHUPOBAHHBIM oOyuenus, CI1O n
COLIMATIbHOU Ha (vmm) JITIT.
3aIUTEI COOTBETCTBYFOIIUH Ilemarornyeckuii A/02.6
Poccuiickoit YPOBEHb KOHTPOJIb U OLICHKA
Ddenepanuu oT KBaJTH(PUKAITAA OCBOCHUS
08.09.2015 Ne 6081 o0pa3zoBaTenbHON
(3apeructpupoBaH MpOTrpaMMBbI
MuHHCTEPCTBOM npodecCroHaIBLHOTO
FOCTHULINHU oOyuenus, CI1O u
Poccuiickoit (wmm) I B
®enepannn ot 24 rporecce
ceHta6psa 2015 r. IIPOMEXYTOUYHOH U
Ne 38998). UTOTOBOM

aTTeCTallUU.




Pazpabotka
IPOTrpPaMMHO-
METOAMYECKOTO
obecrieyeHus
y4eOHBIX IPEMETOB,
KypCOB, TUCLIUILIUH
(Mopyseit) mporpamm
podecCHOHaIBLHOTO
obyuenwusi, CI10 u
(wmm) ATTIT.

A/03.6

40 CxBO3HBIE BUJIBI TPO(ECCHOHANIBHOM JIEATENBHOCTH B POMBIIIIIEHHOCTH (B cdepe
HAYYHO-TEXHHYECKHX, ONBITHO-KOHCTPYKTOPCKHUX pa3pabOTOK M BHEAPEHUS XUMUYECKON MPOAYKIHH
pa3IMYHOTO Ha3HAuYeHUs, B cpepe METpoIoruu, cepTU(UKALIMN U TEXHUYECKOTO KOHTPOJIS KayecTBa

IPOIYKIINH)

40.010 Coenuanuct Vposens
TI0 TEXHUUECKOMY Kon | Haumenoanne OT® KBaHKaLH Haumenosanue TO Kon
KOHTPOJIIO KayecTBa
TIPOIYKIIHH, A | Konrpoib kauecTtBa 5 AHanu3 kauecTBa A/01.5
yTBepKICH HPOAYKIMH Ha BCEX CBIPbS U
IPHKA30M CTazusIX MaTepHajoB,
MHHHCTEpCTBA IPOU3BOJICTBEHHOT'O noJry(habpuKaToB 1
Tpyaa u nporecca KOMILIEKTYOIITIX
COLUAIBHOM U3JICIIHI
3aIUTEI NHcnekmoHHbII A/02.5
Poccuiickoii KOHTPOJIb
®denepanuu OT IIPOU3BOJCTBA
04.03.2014 Ne 123n Buenpenune HOBBIX A/03.5
(3aperucTpupoBaH METOJIOB U
MuHucTepcTBOM CPEICTB
FOCTHIINA TEXHUYECKOTO
Poccutickoii KOHTPOJIA
Ddeneparuu 22 [TpoBenenue A/04.5
anpens 2014 1. Ne WCIIBITAHUHN HOBBIX U
32067) MOJIEPHU3UPOBAHHBIX

o0pas1oB

IPOAYKIUH
40.011 Cnenuanuct VpoBeHb
110 Hay4HO- Koxn | HaumenoBanue OT® Haumenosanue TO Kon

KBaJTU(UKAUU

HCCJIEZIOBATEIbCKUM
M OIBITHO- C | [IpoBenenue 6 Ocy1iecTBiieHne C/01.6
KOHCTPYKTOPCKUM Hay4yHO- HAy4YHOTO
pa3paboTkam, UCCIIEIOBATENbCKUX PYKOBOJICTBA
yYTBEpXKIIEeH Y OTBITHO- MIPOBE/ICHUEM
PUKa30M KOHCTPYKTOPCKHUX UCCIIEIOBAaHUN 1O
MuHncTepcTBa paboT 1o TemMaTuke OTAEIFHBIM 33]]auaM
Tpyda u OpraHu3aluu VYnpasnenue C/02.6
COLIMAJILHOM pe3yJabTaTaMu
3aIUTHI Hay4yHO-
Poccuiickon HCCIIEN0BATEIbCKUX
®denepanuu OT Y ONBITHO-

04.03.2014 Ne 1211

KOHCTPYKTOPCKHX




(3aperucTpupoBaH
MuHuCcTEpCTBOM
IOCTUITUU
Poccuiickoii
Oeneparnun ot 21
mapTta 2014 r. No
31672)

pabor

4. TpeGoBaHust

K  pe3yabTaram

OCBOCHHUSHA AUCHHUIIINHBI

oOyuaronerocsi,(popmupyembie B pe3yJibTaTe OCBOEHUS] AMCHUIJIMHBI (MOIYJIs1)

(koMIIETEHIIH U

W3ydyeHrne IUCHUIUIMHBI «XHUMHUS OSJIEMEHTOOPTAaHWMYECKHX COCIUHEHUN» CIIOCOOCTBYET
(GOPMHUPOBAHMIO W PA3BUTHIO Yy OOYYAIONIMXCS CIIEAYIOIUX KOMIIETCHIIMH W WHIUKATOPOB HX

JOCTHKEHUA:
3apaua Koa n HaumeHoBaHue Koa u HanMeHOBaHUe HHANKATOPA OcHoBaHue
npogecCHOHAILHOI npogeccuoHaNIbHOMI JOCTHKEHHs1 IPO(PeCcCHOHANTBHOI (IC, ananu3
AeATeJbHOCTH KOMIIeTeHIIM U KOMIIeTeHIINH OnbITA)
HayuHo-ucciienoBareibCKMii TUII 32124
OcymiecTBiieHue MK-2. Cnocoben MK-2.1. CocrapnsieT o0t miaH AHanm3 onbITa,
Hay4HO- IUTAHUPOBATH PAOOTy | UCCIICAOBAHMA U JI€TAJIbHbIC TUIAHBI IC:
HCCIICIOBATEIBCKOM | M BEIOMpATh OTJIENbLHBIX CTaIUH. 40.010
JNEATEALHOCTH 110 aJIeKBaTHBIE METObI IMK-2.2. BeiOupaer sKCepUMEHTAIbHBIC 40.011
PELICHHIO peLeHNs Hay4HO- U PacueTHO-TEOPETUUECKUE METOAbI

(hyHIaMEHTATBHBIX U
MPUKIaIHBIX 3a71a4
XUMHYCCKON
HaIPaBIEHHOCTH B
COCTaBE HAYYHOTO

HCCIIeIOBATEIbCKHUX
3a7a4y B BEIOpaHHOU
0071aCTH XMMUH,
XHUMUYECKON
TEXHOJIOTHH HIIN

pelleHNs TTOCTABICHHOM 33]]aui UCXO/Is
U3 UMEIOIIMXCS MaTePHATIbHBIX H
BPEMEHHBIX PECYPCOB.

MK-2.3. IlpoBOIUT UCIIBITAHUS
WHHOBAIIMOHHOM PO IYKIIHH.

KOJIJIEKTHBA CMEXHBIX ¢ XUMUEH
HayKax
OcyecTBieHue IK-3. Cnocoben MK-3.1. Ucrionk3yet ¢pyHAaMeHTaIbHbIE | AHaJIN3 ONbITA,
HAy4HO- HCIIOJIL30BaTh 3aKOHbl XUMHUYECKOU HAYKH IS TIC:
HUCCIEI0BATEIBLCKOI (dhyHIaMeHTaTbHBIE pa3paboOTKH HOBBIX METOJOB M METOJIUK 40.010
JNEATENLHOCTH 110 3aKOHBI XUMHU U aHaJn3a BEIIECTB U MaTePUaJIOB, a TAKXKE 40.011
pelIeHUI0 BJIAJICTh TEOpHUEH U JUTSL PEIICHUS] HAYYHO-HCCIIeI0BATEILCKUX

(hyHIaMEHTAIBHBIX U
MIPUKJIATHBIX 33124
XUMHYECKOMN
HaIpaBJICHHOCTH B
COCTaBE HAYYHOTO
KOJUIEKTHBA

HaBBIKAMHU
MPaKTUYECKOH padOTHI
JUTSL PEelIeHus] Hay4YHO-
UCCIIEIOBATENbCKUX
3a7ady c
UCTIOJIb30BaHHEM
COBpPEMEHHBIX
npuboOpoB U
KOMITBIOTEPHBIX
TEXHOJIOTUH.

3a/1a4 B 00J1aCTH OPraHUYECKOW XUMUN U
CMEXXHBIX C XUMHUEH HayKax.

K-3.2. YMeeT HaXOONUTh,
(hopMyIHpOBaTh U peliaTh CTaH AP THEIE
3aJa4d B HAyYHO-HCCIIEA0BATEIbCKON
NIESATEITLHOCTH B BRIOPAHHON 0071aCTH
XVMHH C UCTIOJIb30BAaHHEM COBPEMEHHBIX
MpUOOPOB ¥ KOMIBIOTEPHBIX TEXHOJIOTHHA.
IIK-3.3. Bnaageer Teopueil 1 HaBBIKaMU
MPAKTUYECKOW PaOOTHI JIJIsl pELICHUS
($yHIaMEHTaNbHBIX U MIPUKIIAIHBIX
HAYYHO-HCCIIEI0BATEIbCKHX 3a]1au.

B PE3YIbTAaTC OCBOCHUEC JUCHUIIIIMHBI CTYACHT OOJIKCH:

3HATh:

- COBPCMCHHBIC PACYHCTHO-TCOPCTUUCCKHUEC MECTOAbI XUMUH IJI PCIICHU A HpO(I)CCCI/IOHaJIBHBIX 3aaay,




- (byHI[aMGHTaIIBHBIe 3aKOHBI XI/IMH‘IGCKOﬁ HAayKu JId pa3pa60T1<H HOBBIX MCTOOAOB U MCTOAHWK aHaJIn3a
BCHICCTB U MATCPHUAJIOB, a@ TAKKC IJId PCHICHHUA HAYYHO-HUCCJICIOBATCILCKUX 3a/la4 B 06J'IaCTI/I OpFaHH'-ICCKOﬁ
XUMHUHU U CMCIKHBIX C XUMUCH HAyKax.
YMmeThb:
- COCTAaBJISICT 06H_II/II71 IIJIaH UCCJICOOBAHUA U ACTAJIBHBIC ITJIaHBI OTACJIIBHBIX CTaHHﬁ;
- HaXOOUThb, (l)OpMyJ'IPIpOBaTI) " peuIaTh CTAHAAPTHBIC 3a4a4U B HAYYHO-HUCCJIICA0BAT €JILCKOM JCATCIIBHOCTU B
BBEIOPAHHOM 00J1aCTH XMMHUH C HCIIOIH30BAaHUEM COBPEMEHHBIX MPHOOPOB M KOMITBIOTEPHBIX TEXHOJIOTHA
Baaaern:
- OKCIIEPUMEHTAJIbHBIMU M PACUETHO-TEOPETUUECKUMH METOAaMHU PEUICHUS TOCTAaBJICHHOM 3a/1auu
NUCXOOA U3 UMCHOIIIUXCA MaTepI/IaJILHLIX nu BpeMeHHbIX peCprOB

[Ipu mpoBeaeHnU y4eOHBIX 3aHATHH O0ECIEUMBACTCS Pa3BUTHE Yy OOYYAIOIIMXCS HABBIKOB
KOMaHHOU paOOThl, MEXJINYHOCTHON KOMMYHUKAIIUH, IPUHATHS PELICHUHN, INACPCKUX Ka4eCTB.

Hcnonb3yeTcst MpOBEACHNE HHTEPAKTUBHBIX JICKIUI, TPYIIOBBIX AUCKYCCHM, MaTepHajbl Ha
OCHOBE PE3YJIbTaTOB HAYYHBIX HCCIECIOBAHUHN, B TOM YHCJIE C YUETOM PErHOHAIBHBIX 0COOEHHOCTEH
npodeccHoHaIbHON AATETLHOCTH BBITYCKHUKOB M ITOTpeOHOCTEH paboToareneii.



4. ConepxaHue M y4eOHO-MeTOAHYeCKAs] KapTa JUCHUNIMHBI

Howep HaumenoBanue TeMu(BOleOCOB), 3ausTus CaMoCTOSITe/ILHAS PAGOTA CTYICHTOB KonuuecTrBo
nenen H3y4aeMbIX MO JAHHOW JUCHUILINHE DopmbI 0a/I0B JIutepa
" Tlern | 126 KOHTPOJIS . Typa
Copep:xanue Yacel min max

1 | Jlexyus 1. OCHOBHBIE MTOJIOKEHUS XUMHH 6 OcHOBHBIE TOJIOKEHUS XUMUU 6 [Tpezenraruu | 0 8 1-6
AJIEMEHTOOPTAaHUYECKUX COCTMHECHUH. AIIEMEHTOOPTaHUYECKUX COCAMHEHUI Ha OCHOBE
Kparkas nctopuueckas cripaBka. COBPEMEHHBIX
Knaccudukanus smeMeHTOOpraHnIecKux MYJIbTUMEANI
COEIMHEHUII. HBIX CPEJICTB

2 | IlomsapHOCTH ¥ MPOYHOCTH CBS3U 6 | CKJIOHHOCTB K CemuHap B 0 8 1-6
«QIIEMEHT-YTJIEPO» KaK OMpPEeACIISIONINe KOMILIEKCOOOpa30BaHHUIO C JIMAJIOrOBOM
(bakTOph! peaKLIMOHHON CIOCOOHOCTH. pacTBOpUTENIEM U IPYTUMU pexxume
IToncuér yncna 23nE€KTPOHOB. nuranjgamu. KapOanuoHHbII
ONeKTpOHOIe(DUIIUTHBIE, XapakTep Kak Mepa peaKIMOHHON
«BQJEKTPOHOTOUYHBIEN, CIOCOOHOCTH.
3JIEKTPOHOU30BITOUHBIE COEAMHEHUS.
IIpaBuna Yaiina.

3 | Jlexyuu 2. DneMEHTOOPTaHUYIECKHE 6 Peakuus Illopsiruna. Cunres u 6 1-6
MIPOU3BO/IHBIE JIEMEHTOB IJIaBHBIX CBOWCTBA HATPUHOPTaHUYECKUX
noarpymni. [Ipon3BoIHbIE IETOYHBIX U coennHenuil. Peaknus Bropra u eé
IIEJI0YHO3EMENbHBIX METAJJIOB. COBPEMEHHOE MEXaHUCTUYECKOE

OTIMCaHHE.

4 JIuTuiiopraHnyecKue CoeAMHEHUSI. 6 Ucnonbp3oBanue [Tpesentammu | 0 8 1-6
Meroas! nonydenus. CTpykTypsl U JIMTAAOPTaHUYECKUX PEAreHTOB JUIS Ha OCHOBE
cBoiicTBa. BnusHue nuranos. Biausaue BBEJICHUS HOBBIX (DYHKIIMOHAJIBHBIX COBPEMEHHBIX
coceHUX rpynn. Peakuuun rpynn. [To6o4nble mporeccsl: MYJIbTUMEIAN
NepEeMETAJUINPOBAHMS U MX IPUMEHEHUE B peaKIMM C pacTBOPUTEINIEM, «IIISICKA HBIX CPEJICTB,
TOHKOM OpPTraHHYECKOM CHHTE3E. raJloreHay. pedepat

S5 | Jlekyus 3. MarauiiopraHn4ecKkue 6 [IpumeHeHne MarHuHOpraHUYECKUX 6 1-6
coeMHeHus. BiusiHue pacTBOpHUTENs Ha COEMHEHUI B OCHOBHOM
CTPYKTYpBI U cBOMCTBA. Peaknus OPraHU4eCKOM CHHTE3E.




I'punbspa u e€ 3Ha4eHUE U1
OpPraHUYECKOr0 CHHTE3A.

[IpuMeHeHre MarHUMOPraHU4eCKUX
COCIMHEHUN IS CUHTE3a JPYTHX
3JIEMEHTOOPTAHUYECKUX
COCIMHCHUM.

Oprannueckue Npou3BOIHbBIE [IUHKA, Peaknusa Pedopmarckoro. CemuHap B 1-6
KaJaMus ¥ pTyTu. Mcropuueckoe 3HaueHUE. TokcnyHOCTH pa3nu4HbIX HOpM JIMaJIOTOBOM
OCoO6EeHHOCTH PTYThOPIaHUYECKUX pryru. Cunapom MuHamara Kak pexKHuMeE,
coequHeHuil. buonoruueckue cBoiicTaa. IIPOSIBJIEHUE OTPABJICHUS BBIIIOJIHEHUE

IIPOU3BOIHBIMA METUIIPTYTH. nabopaTopHO

i1 paboThI

Jlexyus 4. IlponsBoansie 6opa u Peaknus ruapobopupoBaHusi. [Ipe3enTanuu 1-6
amomuHus. CTpyKTyphl. PeakuinonHas JanbHenmme npeBpameHus Ha OCHOBE
CIIOCOOHOCTb. JIIKUIIOOPAaHOB U UX CUHTETUYECKOE COBPEMEHHBIX
«-aT»-KOMIUIEKChl. MeTO/ bl OJTyueHusl. 3HaueHue. Oauromepusanus MyJbTUMEANN
Peakuuu runpo6oprpoBaHus U QJIKCHOB HA TPUAIKWIAIIOMUHUY. HBIX CPEICTB
TUAPOATIOMUHAPOBAHUS KaK Karammsarop [urnepa-Harra.
MHCTPYMEHTBI TOHKOT'O U IIPOMBILIEHHOTO
opraHuyeckoro cuaresa. OTJesbHbIe
pearenTsl: qudopan, 9-bbH, IMBAJI-H.
KapOopansl.
DNEeMEHTOOPraHUYECKHUE COeUHEHUS 4 OnoBo- 1 CBUHELOPraHUYECKNE IIpesenTanuu 1-6
rpynimsl. KpemHuiiopranndeckue COEeIMHEHM. MeTobl CHHTE3A, Ha OCHOBE
coeaunenus. [Ipounocts cBszeit Si-O u Si- peaKkIMOHHAas CIOCOOHOCTb. COBPEMEHHBIX
F kxak nBmxy1ias cuia peakiimoOHHON Toxcuunocth. OcoObie CBOMCTBA U MYJIbTUME I
ciocobHocTH. [IpuMeHenue B IIPUMEHEHHMSI TIPOU3BOIHBIX HBIX CPEJCTB,
MIPOMBIIIJIEHHOCTH U B OPraHU4eCKOM TPUAJIKUJIIOIOBA. pedepar,
cuHTe3e. CHIIOKCAHBI U «CUITMKOHBD». BBITIOJIHEHHE
Kpemuuitoprannieckue 3alnuTHbIE n1abopaTopHO
TPYIIIBL. 1 paboThI
Jlexyus 5. DneMeHTOOpraHu4ecKue DneMeHTOOpraHNYeCcKHe [IpesenTanuu 1-6
COEUHEHUS 5 TPYIIIHI. COEMHEHMS MBIIIbSIKA, CypPbMBI, Ha OCHOBE
docdopopraHnuecKue coeAuHEHHs. BucMyTa. [IpMeHeHne B MeIuLIMHE. COBpPEMEHHBIX
Knaccudukanus. [IpoyHocTs oiuHapHBIX CanpBapcaH U COBPEMEHHBIE MYJIbTUME AN

1 IBOMHBIX cBsizert P-O kak qBuxkyIas

JIeKapCTBEeHHBbIE cpencTBa. [IpuHumn

HBIX CPEJICTB,




CHJIa PEaKLMOHHON CIIOCOOHOCTH.
OpranodochuHbl Kak JMranapl. Peakius
ApOy3oBa.

TOYEYHOT'O BO3AECHCTBUS
(«BommmeOHas myss»). JIrou3ur.
JleToKcHUKaIHsI TPU OTPABIICHHSIX
MIPOU3BOIHBIMU MBIIIbSKA U
TSKENBIX METAJIJIOB.

pedepar

10 | ®ochopoprannueckne CoeTUHEHHUS. Crioco0b! ynpaBieHus Cemunap B 1-6
Wnuner pochopa. Peakuust Buttura. cTepeoxuMuen peakuuii Burtura u JINAJIOTOBOM
Peakuus Xopnepa-BancBopra-OMmoHca XBO. pexume,
(XBD). 3naueHue dTUX peaxiuil s BBITTOJIHCHUE
OpPraHUYECKOr0 CUHTE3A. nabopaTopHO
1 paboThI
11 | Jlexyus 6. DeMEHTOOPTraHUICCKUE DNIEeMEHTOOPTaHHYECKUE 1-6
coequnenus 11 rpynmel. [IpousBoaHbie COEIMHEHMS CeJIeHa U TeJuTypa.
Meau. JAMankuiakynpaTtsl U UX NpUMEHEHNE
B TOHKOM OPTraHMY€CKOM CHHTE3€.
12 | DaeMeHTOOpraHUYeCKUe COCAMHEHHUS Cemunap B 1-6
MIEPEXOIHBIX MeTaIJI0B. OCHOBHBIE JIMAJIOTOBOM
ocobennocTH. [IpaBmino 18 sanexTpoHOB pexume,
Cupxsuka. [Togcuér uncna aneKTpoHOB. BBITIOJTHEHUE
[IpaBuna Ysitga. [lonsitue rantHocTH 1a60paTOPHO
JIMTaHJIOB. i paboThI
13 | Jlexyusa 7. DneMEeHTOOPTaHUYECKHE I'oMoreHHbIe KaTanIM3aToOpPbI [IpesenTanuu 1-6
COEMHEHMS MEPEXOJHBIX METAJUIOB C G- TUIPUPOBAHUS: KOMILIEKCHI Ha OCHOBE
cBsa3bt0 M—C. TepmoauHamuueckas u YunkuacoHna, Backa. COBPEMEHHBIX
KMHETUYECKasi yCTOMUNBOCTh. bera- [IpousBoaHbIe KOOaTaMHUHA MYJIbTUMEANIN
snumuHupoBaHue. PearenTs Teb60e u (BuTamuH B12) Kak YHUKAIIbHBIN HBIX CPEJICTB,
Ileracuca. MIpUMEpP G-MEeTaNIOOPraHUYeCKUX pedepat
coeMHeHuH in Vivo.
OKunCAUTENBHO-BOCCTAHOBUTEIIBHbBIE
CBOMCTBA.
14 | BuHwWIbHBIC U allETHICHUIHBIC Peaknusa Xeka. Peakuns Cy3yku. CemuHap B 1-6
IIPOU3BOJIHBIE IEPEXOIHBIX METAJIIOB. Peakuus Ctuine. Peakuust Herummn. JIMaJIOTOBOM
Peakuuu kpocc-coueranus, Mexanusmsl peakiuid. Bnusinue pexume,
Katanusupyembie komriekcamu Pd, Ni pacTBOpUTENIeH U JIUTaH]IOB. BBITNIOJTHEHHE




Apyrux MeTauioB. O0IIue MOI0KEHUSI. ®ochUHOBBIE JTUTaH]IBI, KX 1a00paTopHO
Peakuuy aneTHIeHUIHBIX TPOU3BOIAHBIX — KJ1accu(uKalus U CBONCTBA. i paboThI
coueTaHue 1o ['nazepy; peakuus JIuranel Jpyrux THIOB.
Conoraumpsl. [IpombliIEHHBIE U 1a0OpPaTOPHBIE
IIPUMEHEHHUS] OTUX PEAKLUN.
15 | Jlexyusa 8. KapOOHUITBHBIC KOMIUICKCHI [TpumeneHne KapOOHUIIOB METAJIIOB 1-6
nepexoAHbIX MeTauioB. [lonyuenue. B KaTanu3se. Peakuuu Penre.
Crpyxrypsl. Kinaccudukanms. CoiicTaa. I'uapodopmunpoBanue aaKeHOB Ha
KapOonunmerannaTsl, THAPUIHBIE KapOOHMIIBHBIX KoMILIekcax Co u
npousBoIHbIC. [IpuMeHeHue. Rh.
KapOeHnoBble, kapOUHOBBIE, KapOeHnosble kommiiekcsl duiepa u
M30LMaHU/IHbIE KOMILIEKChl. MeTaTe3uc [Ipoka. DneKTpOHHOE CTPOEHHUE,
aJIKEHOB. XMUMHUYECKHE CBOWCTBA.
16 | MeramnoopraHuuecKre COeIMHEHUS [Huknoonuromepu3sanus alKuHOB U CemuHap B 1-6
[IEPEXO/IHBIX METAJIJIOB C T-JIUTaHIaMHU. 1,3-Oyraguena Ha KOMIUIEKCaX JIMAJI0rOBOM
I"anTHOCTB JIMTaHI0B. AJIKEH-, alUIHII-, Ni(0). pexume,
JMEH- U Ipyrue NPOU3BOHbIE. Kommiexcel Tuna «poprenuanHas BBITIOJTHEHUE
[{ukaoneHTaqueHNIbHbIE KOMIUIEKChI TabypeTKay. ApeHOBbIE KOMILJIEKCHI nabopaTopHO
nepexoHbIX MeTaiioB. CTpyKTypa, xpoma (0), ux npuMeHeHue B 1 paboThI
AJIEKTPOHHOE CTPOEHHE, CBOMCTBA. cuHTtese. [Ipon3BoaHbIE TUTAHO- U
CoHBUYEBbBIE M KIIMHOCOH/IBUUEBbIE LUPKOHOIIEHA KaK cHeu(pUIecKe
KOMIUIEKCBI. DeppoLieH. pEeareHThl.
17 | Jlexyua 9. Katanus ¢ HCIIOTB30BaHUEM VYrinyOneHHbIN pa300p MEXaHU3MOB [IpesenTanuu 1-6
METAJUIOOPTaHUUECKUX COCTMHEHUHN peakuuil KaTaTuTHYECKOTO Ha OCHOBE
MEPEXO/IHBIX METAIIJIOB. DJIEKTPOHHBIE U TUIPUPOBAHUS, COBPEMEHHBIX
CTepHUeCcKue TPeOOBaHUS K KaTaau3aTopy. TUIpOOPMUITUPOBAHUS, KPOCC- MYJIbTUMEANIN
OCHOBHBIE MOJIOKEHMUS. couetanus. [lepememienne C=C HBIX CPEJCTB
CBSI3U U JIpyTue MoOOoYHbIe
npouecchl. OKHUCIeHNE aJTKEHOB
(Bakep-npouecc).
18 | Jlexyusa 10. Metamnooprannieckue KitacrepHble MeTaimmoopraHu4eckue [Ipesentanuu 1-6
COEMHEHUS — KaTalu3aTOPbI COEMHEHMS NIEPEXOIHBIX METAILIOB. Ha OCHOBE

nonuMepuszanuu ankeHos. [Ipupona

COBPEMEHHBIX




PEruoCeneKTUBHOCTH KaTalIN3aTOPOB
[urnepa-Harra. ['omorennsie noct-
METaJJIOLIEHOBbIE KaTaJIn3aTopPhI.

MYJIbTUME A
HBIX CPEJICTB,

pedepar

UTOro

54

54

54

100




6. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

Tpaouyuonnvle nekyuu u npaKkmuyecKue (cemuHapcKue) 3auAmusa ¢ UCIob30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJOTWH. JIeKuuu C HCIONb30BAaHHEM MYJIbTUMETUNHBIX
npe3eHTalMid, JeKIuu-O0ecenpl,  JeKUUU-AUANOTH,  OBPUCTHYECKHWE  JIEKUHH, JICKLIHH-
BU3YaAJIU3aIlUH, TPAKTHUECKUE 3aHATHS, CAMOCTOSTENbHAas padoTa CTYAEHTOB, KOMITBIOTEPHOE
TECTUPOBaHUE.

Jekyua-ouanoz — conepxanve MojIaeTcsi 4Yepe3 CepHI0 BOMPOCOB, Ha KOTOPBIE CTYAEHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJI€ JIEKILIUU.

Pechepam — nicbMeHHBIN IOKJIAJ WIH BBICTYIJICHUE TIO ONPEIEIEHHON TeMe, B KOTOPOM
coOpana nH(pOpMaIHs U3 OJTHOTO MIIM HECKOJIBKUX UCTOYHUKOB.

Ilpesenmayuu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIUWHBIX CPEICTB - CaMbli
3 PEeKTUBHBIN CIOCOO0 IOHECEHHsT BaXXHOW WHGOPMAIMK TPH ITYOJMYHBIX BBICTYIICHHUSX.
Crnaiig-ipe3eHTallil € HUCIIOJIb30BAHMEM MYJIbTUMEAMMHOTO O0OPYIOBaHHUS  IO3BOJISIIOT
3¢ (}PeKTUBHO M HAISAHO MPEICTaBUTH COJEP)KaHWE H3Yy4aeMOro MarepHuala, BbIICIUTh U
MPOUJLTIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECET MOYYUTENbHYI0 HHGOpMAaIUio, MMOKa3aTh ee
KIIFOUYEBBIE COJIep KaTeIbHbIe MYyHKTH. Vcnonp30BaHME MHTEPAKTUBHBIX 3JIEMEHTOB MO3BOJISET
YCUIHUTH 3PPEKTUBHOCTD MyOTMYHBIX BBICTYIUICHUH, SBISIOMINXCS YaCThIO MPO(ECCHOHATBHOM
JeSITeTTLHOCTH MTPETo1aBaTedlsl.

Ounaiin-cemunap — Pa3sHOBUIHOCTh BEO-KOH(EPEHIIMHU, MPOBEACHUE OHJIAWH-BCTPEY
WM IIpe3eHTalni depe3 MHTepHEeT B pexume peanbHOro BpeMeHH. Kaxaplli M3 y4acTHUKOB
HAXOJHUTCS Yy CBOEro KOMIIbIOTEepa (CpeICTBa CBS3M), a CBsI3b MEXAY HHUMH MOJAJIEPKUBACTCS
yepe3 VIHTEpHET MOCPEACTBOM 3arpy:kaeMoro MpUIOKEHHs, YCTAHOBJICHHOIO HAa KOMIIbIOTEpE
Ka)J0r0 ydactHuka (Zoom, Meet, Skype u ap.).

Buoeoxongpepenyus — ceanc BuaeokoHdepenncsszu (BKC) — 310 TtexHomorus
MHTEPAKTHBHOTO B3aUMOJICHCTBUS JIBYX M 00Jiee YIaCTHUKOB 00pa30oBaTEIBHOTO Tpolecca Jyis
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

Hcnonp3ytoTcsi ~ MHTEPAKTHBHBIE ~ METOJIBI ~ OOyYeHHWsS:  CHTyallMOHHBIE  3a/layH,
UCCIIEIOBATEIILCKUIT METOJ OOYYeHHs, IeNOBBIE WIPHI, MOATOTOBKA M ITyOJNWYHAs 3aluTa
pedeparos.

Texnonozua 3In1eKmpoHHo20 o00yuenua (peaau3yercss NPU TOMOIIM HIEKTPOHHOH
uH(popMalnoHHo-o0pa3oBarensHOM cpeasl (QNOC) COI'Y nmpu ucnonszoBanuu pecypcoB ObC,
IpY IPOBEIEHNH aBTOMAaTU3UPOBAHHOIO KOMITBIOTEPHOTO TECTUPOBAHUS U T. 11.).

I/ICHOJ’IBSyIOTCSI TECXHOJIOTHUHU C HpI/IMeHeHI/IeM JUCTAHIITMOHHOI'O O6yquH${ Ha l'IJ'IaT(l)OpMe
«Moodle» http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Bupl yueOHOI pabOTHI MOTYT NMPOBOAMTHCS JAUCTAHIIMOHHO Ha OCHOBE JIOKAIBHBIX
HOPMAaTUBHBIX aKTOB.

- B mensx peamuzanuy  HMHIWBUAYATBHOTO TMMOIXOAa K OOYYEHHIO CTYJCHTOB,
OCYIIECTBIISIIONINX ~ Y4eOHBIH TMpoIecc 10 HHIWNBHIYaIbHOH TPAaeKTOpUHM B  paMKax
UH/IMBUYaJIbHOTO pabodero IulaHa, M3ydeHHe JaHHON JUCIUIUIMHBI MOXET OCYIIECTBISATHCS
yepe3 WHAMBHUIyalbHblE KOHCYJBTAllMM IHpenojaBareiss OYHO, B Yachl KOHCYJIbTAallUH, IO
JNIEKTPOHHOM TOoYTe, a Takke ¢ wucnonb3oBanueM Cisco Webex Meetings, mnardopmer
TUCTaHIIMOHHOTO 00y4eHuss Moodle, muunblii kaOuHer crtymenta Ha oprtaie COI'Y, npyrux
anemenToB JUOC COI'Y.
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7. YueOHO-MeTOANYECKOe 00ecniedyeHre CaMOCTOATeIbHOI padoThl

CaMocTosiTenpHast padoTa 00ydJaroIUXCsl SIBISICTCS OJHUM U3 BUJIOB YUE€OHBIX 3aHSATHH.
CamocrosTenbHas paboTa IPOBOIUTCS C IENBIO:

— CHCTEMAaTH3allUU U 3aKPETUICHHS TOJYYEHHBIX TEOPETHUECKUX 3HAHUN U TPAKTUYECKUX
YMEHUN 00yJaronuxcsi CTy/ICHTOB;

— yriIyOJICHUS U paCIIMPEHUsI TECOPSTHUSCKUX 3HAHUM,

— (popMUpOBaHUS YMEHUM HCII0JIh30BaTh HOPMATUBHYIO, IIPABOBYIO, CITPABOYHYIO
JIOKYMEHTAIMIO U CIICLIMAJIBHYIO JTUTEPATypy;

- (OpMHUPOBAHMS CaMOCTOSITCIIBHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIU3alliu;

— pa3BUTHS UCCIICIOBATEIHLCKIX YMEHUH.

CamocTtosTenpHas padoTa OO0ydarolmUXcss OCYHIECTBIISCTCS HA TPOTSDKCHHHM W3YYCHUS
BCCH JUCIMIUIMHBI B COOTBETCTBHHM C YTBEP)KJIECHHOH B YYEOHOM IUIaHE TPYAOEMKOCTHIO H
COCTOMT H3:

- paboTHI CTYJIEHTOB C JEKIMOHHBIMU MaTepHallaMH, IIOMCKAa U aHaiu3a JUTepaTyphl U
JIEKTPOHHBIX NCTOYHUKOB MH(POPMAITUH TI0 33JaHHOU TEME;

- BBITTOJTHEHUS 3aJIaHUI JJIsl caMOoCTosATeIbHOM paboTsl B DMMOC COI'Y;

- U3Y4YEHUSI TEOPETHUYECKOT0, TPABOBOTO U CTATUCTHUYECKOTO MaTepHaia Jisi MOATOTOBKH
K MMPAaKTHYECKUM 3aHSTHSIM;

- IOJITOTOBKH K DK3aMEHY.

[Ipy wu3ydeHWHM JaHHOW JUCHUIUIMHBI TpeIycMOTpeHa 3amuTa pedepara. Bcee
METOJIMYCCKUE MaTePHAIIbI MPEACTABICHBI B CUCTEME TUCTAHIIMOHHOTO 00y4eHust COI'Y.

MeToauyeckue peKOMeHAAIUN 110 HANMCAHUIO pedepaToB

Pepepar — mnmcemMenHas paboTa MO OMNpeaeIeHHOM HaydyHOW mpobiieMe, KpaTKoe
U3JI0KEHNE COEP)KaHUsI Hay4yHOTrO Tpy/a WM HaydyHOW mpobiembl. OH sBiseTcs 1eHCTBEHHOM
(dopMOii CaMOCTOSITETFHOTO WCCIIEAOBAaHUS HAYYHBIX NPOOJEeM Ha OCHOBE M3Y4YCHHUsS TEKCTOB,
CHelManbHOM JHUTEepaTyphl, a TakXe Ha OCHOBE JIMYHBIX HAONIONEHUM, HCCIeNOBaHUNA U
NpakTUYEeCKOro ombiTa. Pedepar momoraer BeIpabOTATh HABBIKK M MPUEMBI CAMOCTOSITEIILHOTO
HAay4YHOTO TIOMCKa, TPaMOTHOIO M JIOTUYECKOTO M3JI0KEHUs U30paHHOM npoOiaeMbl U
CIOCOOCTBYET MPUOOIIEHUIO CTYAEHTOB K HAyYHO! J1eATEIbHOCTH.

ITocnenoBarenbHOCTh PaOOTHI:

1. Beibop tembl uccinenoBanus. Tema pedepara BbIOUpAETCsl CTYAEHTOM Ha OCHOBE €ro
HAY4YHOTO MHTepeca. Takke HOMOIIb B BBIOOPE TEMbI MOXKET OKa3aTh IPENnojaBaTeb.

2. llmanmpoBaHHWe WCCIENOBaHMUA. BKIIOYaeT COCTaBIEHUE KaJCHJApHOTO TUIaHa
HAyYHOTO WCCJIENOBaHMA W IUIaHA TpexarnonaraeMoro pedepara. Kamenmapuseiii man
UCCIICIOBAaHMs BKJIIOYAET CIEAYIOIIME DJIEMEHTHI: BBIOOp M (POpMyIHMpOBaHHE MPOOJIEMBI,
pa3pa0oTKa IUIaHa HCCIIEeNOBaHUS U MPEIBApPUTENBHOrO IUIaHa pedeparta; cOOp M HU3yUeHHE
UCXOJIHOTO MaTepuasia, MOUCK JINTepaTypbl; aHaJU3 COOPAaHHOrO MarepHala, TeopeThyecKas
pazpaboTka MpoOJEeMBbI; COOOIIEHNEe O TMPEABAPUTENBHBIX pe3yjbTaTaX HCCIICIOBAHMS;
JIUTEpaTypHOE 0OPOPMIICHHE UCCIIEA0BATENBCKOM MPOOIeMBl; 00Cyk1eHHe paboThl (Ha CEeMHHApe
U T. IL.).

[Tnan pedepara xapakTepusyeT €ro cojepkaHue U CTpyKTypy. OH JOJDKEeH BKIIIOYaTh B
ce0si: BBeICHHE, T/Ie OOOCHOBBIBACTCS AKTYaJbHOCTH IMPOOJIEMBI, CTaBATCS IENb W 3aJa4d
UCCIICIOBAaHMS; OCHOBHAas YacTb, B KOTOPOH pacKpbIBaeTcs CoOJAepXKaHHE MpOOJIEeMBI;
3aKITI0YCHNE, I71e 0000IIAI0TCS BBIBOJIBI ITO TEME U JAFOTCS MPAKTUYECKHE PEKOMEHIAIHH.

3. Ilouck u u3ydeHue auteparypsl. it BeIABICHUST HEOOXOAUMON JTUTEPATYpPhI CIEAyeT
oOpatutbcst B OuOMMOTEKY uiau K npenoaasarento. [logoOpaHHyro nuTeparypy Cleayer
3auxcuposars cornacHo ['OCT no 6ubnuorpadguueckoMy ONnuCaHHUIO MPOU3BEICHUN TEYaTH.
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st pazpaboTku pedepaTta JOCTaTOYHO M3YUECHHE 4-5 BaXKHEHIIMX CTaTe MO0 M30paHHOM
npobiieme. [lpu u3ydeHuu mauTeparypbl HEOOXOAMMO BBIOMpATh MaTepHall, HE TOJIBKO
MOITBEP K IAIOIIUH IMO3UIIUIO aBTOpA pedeparta, HO M MaTepHaIl JIS TOJIEMUKH.

4. O6pabotka marepuana. [Ipm 00pabOTKe MOTYYEHHOTO MaTepuaja aBTOp JOJDKEH:
CUCTEeMATHU3UPOBATh €ro IO pa3jeiiaM; BBIABUHYTh M 000CHOBATh CBOW THIIOTE3bI; OMPEICIUTh
CBOIO MO3UIIMIO, TOUYKY 3PEHHUS 110 paccMaTpuBaeMoi mpobiieMe; YTOUYHUTbh 00bEeM U COJIep:KaHue
MOHSITHI, KOTOPBIMH MPHUXOAUTCS OIEPUPOBATH TpHU pa3paboTKe TEeMbl; CHOPMYIUPOBATH
OmpefiefiecHuss ¥ OCHOBHBIC BBIBOJbI, XapaKTEpHU3YyIOIIME pe3yjbTaTbl HMCCIEIOBAHUS;
OKOHYATEJILHO YTOUYHUTH CTPYKTYpY pedepara.

5. Odopminenue pedepara. Ilpu odopmieHun  pedepata  peKOMEHIyETCS
NPHUICPKUBATBCS clieAyromux npaBui: Clieayer mucath JUIIb TO, YeM aBTOP XOYET BHIPA3HUTh
CYIIHOCTh MpoOiembl, ee JOoruky; [lucaTe cTporo mocienoBareabHO, JOTUYHO, J0KA3aTeIbHO
(mo cxeme: Te3uc — obocHOBaHUE — BbIBOA); [lncarth sipko, 00pa3HoO, )KUBO, HE TOJIBKO BCKPBIBas
UCTUHY, HO U OTpa)kas CBOI MO3UIMIO, MponaraHaupys NoJydyeHHbIe pe3ynbraThl; [lucare
OCMBICJICHHO, COOJIIO/iasi TpaBWjia TPAMMATHUKH, HE 3JI0yIOTPeOssii HayKOOOpa3HBIMH
BBIPAKCHHUSIMH.

Pedepar BBIMONHSIETCS B COOTBETCTBHM C TPEOOBAHUSIMHU CTAaHAAPTOB, pa3pabOTaHHBIX
JUIsl JTAHHOTO BUJAa JOKyMeHTOB. Pa0ora pomkHa OBbITH BBINIOJIHEHA Ha Oenoil Oymare
crangaptHoro jucta A4. Tekct AomxkeH OBITh OTHEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTs crieayromuM TpeOOBaHUAM: apaMeTphl MOJeH CTpaHMIL
JOJDKHBI OBITH B Ipejeniax: BepxHee u HkHee — 1o 20 MM, mpaBoe — 10 MM, eBoe — 30 mwm,
mpudt — Times New Roman , pasmep mpucdra — 14, MeKCTpOUHBIA UHTEPBAT — MOTYTOPHBIH.
Jlenta mpuHTEpa — TOJNBKO uY€pHOrO mBeTa. Hymepamwsi ctpanuil B pedepare JOKHA OBITH
CKBO3HOM, HauMHas ¢ TpeTbel cTpanuibl. HoMep mpocraBnsercs apabckumu nudpaMu BBEpXY
Ka)KJIOM CTpaHMIIBI CIIPaBa.

[Tpu u3noxkeHun mMaTepuana HeoOX0IUMO MPUAEP)KUBATHCS IPUHATOTO IIJIaHA.

bubnuorpaduueckuii CHUCOK COCTaBIAETCS HAa OCHOBE HCTOYHHUKOB, KOTOpBIE OBLIN
MPOCMOTPEHBI M M3YyY€HBbI CTYJEHTOM INpHU HamucaHuu pedepata. JJaHHBIM CHHCOK OTpakaeT
CaMOCTOSITENIbHYIO TBOPUYECKYIO pabOTy CTyACHTa, YTO IO3BOJIIET CYIUTh O CTENEHU €ro
MOJATOTOBKA M YINIYOJIGHWHW B BBIOpaHHYIO TeMaTuKy. Bcs ucmonb30BaHHas IUTEpaTypa
pa3meniaeTcst B CIAEAYIOIIEM TOPSJIKE: 3aKOHOIATENbHBIE aKThl, TOCTAHOBIIECHHUS, HOPMATHUBHBIE
JIOKYMEHTBI; BCs yueOHas TUTeparypa B al(aBUTHOM MOPSIKE, 3aTEM CPEJICTBA MEPUOTUIECKON
NevaTy B aIpaBUTHOM TOPSIKES; UCTOYHUKHU U3 CeTH VIHTEepHET.

MeToauuecKkue PECKOMEHIAUH 110 CO3AHUTIO MyﬂbTHMe}IHﬁHOﬁ nmpe3eHTanumn

CrpykTypa U copepkaHHe NPE3EHTALlMM — OTO JINYHOE TBOpYECTBO aBTopa. [lonesHo
MCIIOJIb30BAaTh I1a0JI0HBI OOPMIIEHHUS ISl TIOATOTOBKH KOMITBIOTEPHOM MPE3EHTAINH.

Crnaiiipl jxenaTeabHO HE Meperpy’kaTh TEKCTOM, JIydllle pa3MeCTUTh KOPOTKUE TE3HCHI.
Ha cnaiizax HEoO0X0IMMO J€MOHCTPUpPOBATh HEOOJbIINE (parMEHThl TEKCTa JOCTYIHBIE IS
YTeHMs] Ha paccTosHuu; 2-3 ¢ororpaduu unu pucyHka. Hambonee BaxHbI MaTepuan Jydile
BBI/IETIUTD.

Tabmuie! ¢ nM(POBBIMU JAHHBIMH IJIOXO BOCIPUHUMAIOTCS CO CJIAlJIOB, B 3TOM CIlTy4yae
1M (ppoBoO MaTepua, o BO3MOKHOCTH, JydIlle IPEICTaBUTh B BII€ T'PpaMKOB U AUATPAMM.

He cnenyer nznuine yBiaekarbes MyJIbTUMEIUHHBIMU dddexTamu anumanuu. OcodbeHHo
He)KeNaTeNIbHbI Takue 3(PPEeKThl Kak BBUIET, BpallleHUe, BOJIHA, TOOYKBEHHOE IMOSIBICHHUE TEKCTa
u 1.7. OnTumanbHas HacTpoiika 3((eKTOB aHMMAIlMM — TIOSBJIEHUE, B IEPBYIO OuYepe.b,
3aroJioBKa CJiaifzia, a 3aTeM — TeKcTa 1o ab3anam. [Ipu 3TOM ecim HECKOJIBKO CIIaliI0B UMEIOT
OJIMHAKOBOE Ha3BaHME, TO 3ar0JIOBOK ClIaiifia TOJKEH IIOCTOSHHO OCTaBaThCsl HA DKPaHE.

Yrobbl 00ecneunTh XOPOUIYI0 YHTAEMOCTh MPE3EHTAlUUd HEoO0XOAUMO Moa00paTh
TEMHBIH 11BeT (hOHA U CBETIbIH 1BeT mpHudTa. Henmb3s Taxke BEIOUPATh GOH, KOTOPBII COAEPKUT
AKTUBHBIA PUCYHOK.
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KenarenbHO MOATOTOBUTH K KXKIOMY CIIally 3aMETKH IO JOKJIaAy. 3aTeM paclrieyararb
UX ¥ UCIOJB30BaTh MpH TMOJArOTOBKE WM Ha camMod mpe3eHTanuu. MOXKHO pacrnedararhb
HEKOTOPbIC KIIFOUEBbBIE ClIaiiIbl B KAU€CTBE pa3IaTOYHOr0 MaTepuara.

HeoOxonumo 00s13aTesibHO COOMIOIATh €IMHBIN CTHUIb O(GOPMIICHHS TMPE3CHTAUU U
00paTUTh BHUMaHUE Ha CTHJIMCTUYECKYIO TPAMOTHOCTb.

CrnenyeT mpoHyMepoBaTh Claiiibl. DTO MO3BOJUT OBICTPO 00paIIaThCs K KOHKPETHOMY
claiiy B ciiyyae He0OOXOAMMOCTH.

PekoMenganuu 1no coaep>KaHuio U CTPYKTYpe CIaiiJI0OB MYJIbTUMEIUNHON Mpe3eHTAINH:

1-#1 cnaiin (TUTYNBHBIN), HA OHE KOTOPOTO CTYACHT MpelCcTaBisieT TeMy npoekra, 1O
Y HAYYHOT'O PYKOBOJUTEJIS.

2-1 cnaiin. Bromrogaer B ce0st 00bEKT, IPEIMET ¥ TUIIOTE3Y UCCIICTIOBAHUS.

3-#1 cnaiin. ConepkuT I1enb W 3a7addM uccienoBanus. llens mpoekra momkHA OBITH
HaIMcaHa Ha 3KpaHe KPYIMHBIM MpUdTOM. 31eCh K€, eCITH MO3BOJISET MECTO, MOKHO HAMKCATh U
3agaun. 3a/1la4i MOTYT OBITh MPECTABIICHBI U HA CIEAYIOLIEM Claie.

4-11 - cnaita. ConepKUT CTPYKTYpy pabOThI, KOTOPYIO MOKHO MPEIOCTABUTh, HAIIPUMED,
B BUJIE TpaUecKuX OJIOKOB CO CTpeTIKaMu. A TaKkKe — MepeyrciIeHUe MPUMEHSIEMbIX METOOB U
METO/IHK.

5-i1 - cnaiig. [lpencraBmisieTcst coepkanue U TeOpeTUuYecKas 3HaYUMOCTh mpoekTa. CyTh
pemraemMoil mpoOsieMbl MOXKET OBITh MIPEACTABIICHA B BUAE CXEM, TAOJHIl, AUarpamm, rpaduKos,
dororpaduii, pparmenToB ¢uiIbMOB U T.N. Ha TeopeTHueckyro 4acTh MPECTaBICHUS MPOEKTa
JIOJKHO OBITH CO3/ITaHO HECKOJIBKO CIIal IOB.

6-1i - crnaiig. Bo3sMoXHOCTH IPUMEHEHUS PE3yIbTaTOB padoThl HA MpakTuke. Ha oty Temy
TaK)Ke JIOJDKHO OBITh HECKOJIBKO CIIai0B.

7-1 cnaiin. 'maBHbIe BHIBOJIBI, UTOTH, PE3YIbTAThl IPOEKTA [EI€CO00Pa3HO MOMECTUTH Ha
oTnenbHOM craiie. [Ipu 3ToM HE ciieqyeT MepeducisaTh TO, YTO OBUIO CHETaHO, a JJAKOHUYHO
U3JIOKUTH CYTh 3HAYMMOCTH MPOEKTA WM MOTyYEHHBIX Pe3y/IbTaTOB UCCIICIOBAHMUS.

[Tocnennuii cnmaiin. B KoHen mpe3eHTanuy KEIaTeabHO MOMECTUTh CJIaiil ¢ TEKCTOM
«Cnacubo 3a BHUMaHHE! ».

MeTtoanueckue PEKOMEHIAIUHA 110 HCITOJB30BAHUIO I/IH(l)OpMaIII/IOHHO-
KOMMYHUKATUBHBIX TEeXHOJIOT il Oﬁy‘lel-[l/lﬂ

Jns u3ydeHus JISKUMOHHOTO MaTepualia TUCHUIUIMHBI IPUMEHSIOTCA ayJMOBU3YyalbHbIE
(MyTBTUMEIUUHBIE) TEXHOJOTHH, KOTOphIE HE OTPHUIAIOT TPAJAUIMOHHBIE, TMPOBEPEHHBIE
BpPEMEHEM METOJbl MPENOAABaHMUsS, HO, IPU ITOM, OHHM [OBBILAKOT HAIVISAHOCTD,
WH()OPMATUBHOCTh, OMNEPATUBHOCTh B ToOJaue HWH(OpPMAIMU, TMO3BOJSIOT SKOHOMHUTH BpPEMsI
3aHITHUH.

Kaxmoe cemuHapckoe 3aHATHE HMEET CBOIO 0cCo0ylo (opMy MpoBeNeHHUs, CBOIO
METO/IOJIOTUYECKYIO CIEeNU(UKY, YTO TO3BOJSIET Pa3BUBATh Y CTYJASHTOB pAa3IMYHBIE Kak
OOIIeKyIbTypHBIE, TaK U TpodecCHOHambHbIe KoMIeTeHIuu. [loctaHoBKa mpoOsieMsl, pa3bop
aKTyaJbHBIX KOHKPETHBIX U THIMOTETUYECKUX CUTYyaIMi, Co3AaHue aTMOC(hEphl TUaaora MexIy
mpernojaBaTesieM M TPYNIOW TO3BONsET paboTaTh HHAWBUIYAaTbHO W B MAaJbIX TpYIIax,
KOJUIGKTUBHO OOCYX/JaTh OMNpEJCICHHBI TEeMaMH MaTepual, a TaKkKe HWHUIMHPOBATh
CaMOCTOSITENLHYIO pa0doTy cTyAeHTOB. [Ipy OCMBICTIEHUH COAEPKAHUST BOIMPOCOB MPAKTUIECKHIX
3aHATUN TpecieayeTcs Ieb COOMI0aTh MPEEMCTBEHHOCTh B MPOGECCHOHATHPHOM U B
TBOPYECKOM PA3BUTUU CTYAEHTOB.

KoHTponb camocTosTenbHONH pabOThl CTYACHTOB MPHU3BAaH CAENATh MPOIECC OOYYECHHS
OoJiee 1EOCTHBIM M OpraHuyHbIM. Ero 3amada He ocTaBUTH 0€3 BHHUMaHUS Jake, HA TEPBBIA
B3I, MAJIO3HAYUTEIIbHBIE BOIIPOCHI.

Bompockl ¥ TeMbl, OTBOJMMBIE Ha BBINIOJIHEHHE CAMOCTOSTEIBLHON pPabOTHI 1O

JUCHHUIIINHE, a TAKXKC KpI/ITepI/II/I OLCHHUBAaHUA I10 Ka)KIIOMy BI/IIIy paGOTLI COI[ep)KaTCSI B pa32[ene
8 PII/I.
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8. OueHoYHbBIE CPeICTBA ISl TEKYIIero KOHTPOJIsI YCIIeBAaeMOCTH, PyOeskHoi
aTTecTALMHU U MPOMEKYTOYHOM ATTECTAIUM M0 UTOraM OCBOEHMS 1M CUMILIUHBI.

Pabouas mporpamMma npeaycMaTpuBaeT NPOBEACHHE JIEKUUOHHBIX M IPAKTHYECKUX
3aHATHM, a TaKXkKe CIeAylolMe BHUAbI pPadOT: CAMOCTOSTENbHYIO pPabOTy CTYACHTOB IIO
MOJATOTOBKE YCTHBIX JOKJIQZOB, HAalUCaHWIO pedeparoB, MOATOTOBKY Npe3eHTAlUA |
o0CyX/1eHuH 110 TeMaM JUCLHUIUIMHBI - paboTy B aKTUBHOM U MHTEPAKTUBHON (hopMax.

Buabl KOHTpPOJIA.

Pabouyas nporpamMma npeamnosaraeT TeKyIUi 1 IPOMEKYTOUHBIA KOHTPOJIb 3HAaHU.

Tekywjuii KOHmpoab — 5TO HENPEPHIBHO OCYIIECTBISIEMBbI MOHHUTOPUHI YPOBHS
YCBOEHMsI 3HaHUH U (OPMHUPOBAHNS YMEHHUM U HABBIKOB B TEUEHUE CEMECTPA WIIM y4eOHOT0 rofia.
Texymuil KOHTPOJIb 3HAHUM, YMEHUIM M HABBIKOB CTYJIEHTOB OCYILECTBIISIETCS B XOA€ Y4€OHBIX
(ayZIUTOPHBIX) 3aHATUH, NPOBOAMMBIX II0 pacnucaHuio. DopMaMu TEKyLIEro KOHTPOJI
BBICTYIIAIOT ONPOCHl HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATHUSAX, a Takke KopoTkue (1o 15
MHH.) 3aJaHUs, BBINOJIHSEMbIE CTYJIEHTaMU B Haydaje JIEKIUH C LENbI0 MPOBEPKH HAJIMYUS
3HaHUH, HEOOXOAUMBIX ISl YCBOCHHSI HOBOTO MaTepHalla WM B KOHLE JIEKIIMU JUIS BBIICHEHUS
CTEIIEHH YCBOCHHUS U3JI0KEHHOI0 MaTepuaa.

PyOeHblil KOHTPOJIb OCYLIECTBIIAETCS 110 00JIEE UIIM MEHEE CaMOCTOSITENIbHBIM pa3jienaM
— y4yeOHBIM MOJIYJSM Kypca W IPOBOAUTCA MO OKOHYAHWM HM3YYEHHUs MaTepuaiga MOAYIS B
3apaHee YCTaHOBJIIEHHOE BpeMs. PyOeXHbI KOHTpPOJIb HPOBOIUTCS C IIEJbI0 OIpeIesIeHUsS]
KayecTBa YCBOCHHS MaTepuasia yueOHOro MO1yJisl B IIEJIOM.

TeMbl U KPUTEPHH OLIEHUBAHUS CAMOCTOSITEILHOM PadoThI
CamocTosiTe/ibHOE U3YUeHHUE OTAeJbHBIX TEM Kypca

1. OcHOBHBIE MOJIOKEHHS] XUMUH PJIEMEHTOOPTAHUYECKUX COSIMHEHUN

2. CKJIOHHOCTh K KOMIUIEKCOOOpPA30BaHUIO C PpACTBOpUTEIEM U APYTMMH JIUTaHAaMU.
Kap6annoHHbIl XapakTep Kak Mepa peakMOHHON ClIOCOOHOCTH.

3. Peakuust [HopeirnHa. CuHTE3 W CBOWCTBA HATPUHOPTaHWYECKUX COEAUMHEHHH. Peaxius
Bropua u e€ coBpeMEHHOE€ MEXaHUCTUYECKOE OMMMCAHUE.

4. Vcnionb30BaHWE TUTHHOPraHUYECKUX PEAareHTOB JUIsi BBEIACHHUS HOBBIX (DYHKIIMOHAIBHBIX
rpytil. [To604YHbIE MPOIIECCHI: PEAKIIMH C PACTBOPHUTENIEM, «IUISICKA TAJIOTEHAY.

5. [IpumeHeHne MarHUHOPraHMYECKUX COEAMHEHUH B OCHOBHOM OpPraHMYECKOM CHHTE3€.
[IpruMeHeHre MarHUMOPraHUYECKUX COCIMHEHUN IS CHUHTE3a APYrUX 3JIEMEHTOOPraHWYECKUX
COE€IUHEHMI.

6. Peakuus Pepopmarckoro.

7. TokcuuHOCTh pa3nuuHbiX ¢opM prytH. CuHIpoM MuHamara Kak MpPOSBICHHE OTPABICHHS
MPOU3BOAHBIMU METHIIPTYTH.

8. Peakuus ruapobopupoBanus. JlanpHeiilue —mpeBpamieHds — aTKUIOOpaHOB M HX
CHHTETHYECKOE 3HaueHue. Onuromepusanus ajlKeHOB Ha TpHAIKWJamoMuHuu. Karammzarop
IMurnepa-Harra.

9. OnoBO- ¥ CBUHEIOPTAaHWYECKHE COCTUHEHUSI. MeToIbl CHHTEe3a, PEaKIIMOHHAS CIIOCOOHOCTD.
ToxcuanocTh. OcoObIe CBONCTBA M MPUMEHEHUS MPOU3BOIHBIX TPHAIKUIOIOBA.

10.  CmocoOsI yripaBiieHUs cTepeoxuMuen peaknuii Burtura u XBD.

11. DIEeMEHTOOPraHNYECKHUE COETMHEHUS CEJIeHA U TeJLTypa.

12. ['omorenHsbIe KaTanu3aTOpPbl THAPUPOBAHUA: KOMIUIEKCHI Y WIIKHHCOHA, Backa.

13. Peaknusa Xeka. Peakuuss Cy3yku. Peakuusa Crunne. Peaknus Herumm. MexaHusmbl

peakumii. Bausiaue pactBoputenei u muranaoB. @ochuHOBBIC TUTAHIBI, UX KiIaccupUKaus 1
cBoiictBa. Jluranmel npyrux TUIOB. [IpoMBINUIEHHBIE W JTa0OpaTOpPHBIE MPUMEHEHUS STUX
peaKkIui.
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14.  Ilpumenenue KapOOHMIJIOB METaJIOB B KaTaJmse. Peaxmun Pemme.
I'uapodopmmmpoBanue  aJKeHOB  Ha  KapOOHWIBHBIX  Komriuiekcax CO m Rh.
KapOenosrie xommiekcsl @umiepa u lpoka. DieKTpoHHOE CTPOCHHE, XUMHYECKHE CBOWCTBA.
[{ukooauromepusaiys alkuHoB u 1,3-0yraauena Ha komriekcax Ni(0).

15. Kowmmiekcsl Thma «dopTenuanHas Tadyperka». ApeHoBble KoMIuleKchl xpoma (0), ux
npUMeHeHue B cuHTese. [Ipon3BoiHbIE TUTAHO- U IIMPKOHOLIEHA KaK CHeln(UIECKUE peareHThl.
16.  YrnyOnenHblii pa300op MEXaHM3MOB pPEAKIUH KATAIUTHYECKOTO THAPUPOBAHMUA,

ruzpodopMmIMpoBanus, kpocc-coderanusi. I[lepememenne C=C cBsi3u u apyrue moOOYHBIE
npoueccol. Okuciienue aakenos (Bakep-nporecc).

IIpumepHas TeMaTHKa pedepaToB U Npe3eHTANNH

1. OcHoBHBbIE NOJIOKEHUSI XUMHUH 3JIEMEHTOOPTAHUYECKUX COEIMHEHUN

2. KnacrepHble METaNIOOpPTraHUYECKUE COSTMHEHNUS MIEPEXOTHBIX METAIIIOB.

3. [lpousBomubie  kobOanmamuHa  (BUTaMUH  Bi12)  Kak  yHHKaIbHBIA — [pUMEp  O-
METAJIOOPTaHUYECKUX COSAMHEHHH IN VIVO. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA.

4. DneMEeHTOOpraHMYeCKHe COEIMHEHHUS MBIIIbsIKA, CypbMbI, BUCMyTa. IIpumeHenue B
meaunuHe. CanpBapcaH M COBPEMEHHBIE JIEKAPCTBEHHBIE cpenacTBa. [IpuHIMI TOYeyHOTrO
BO3/IeCTBUS («BoIeOHas myns»). Jlrousur. JleTokcukanus npu OTpaBiICHHUSIX MPOU3BOTHBIMU
MBILIbSKA U TAKEIBIX METAJJIOB.

5. OJ0BO- U CBUHELOPraHMYECKHE COeMHEHUs. MeToAbl CUHTE3a, PEaKIIMOHHAS CIIOCOOHOCTb.
ToxcuunocTb. OcoOble CBONCTBA M PUMEHEHUS IPOU3BOIHBIX TPUAIKUIIOIOBA.

6. Mcnonp3oBaHue JUTHHOPraHUYECKHX PEAreHTOB U BBEACHHS HOBBIX ()YHKIIMOHAIBHBIX
rpynin. [To6o4HbIe mpoIecChl: peakliuy ¢ PaCTBOPUTETIEM, «IUIACKA FaJIOreHay.

OueHoYHBbIN JUCT 321U THI pedepara

HanmenoBanue BruisiB1eHHBIE OT1merka
noKasarteJis HEeI0CTATKH U
3aMeYaHust
|. KAYMECTBO UCCJIEJJOBATEJIBCKOU PABOTHI (PE®@EPATA, IPOEKTA)
1. CooTBeTrcTBUE Cofepx aHUS pabOTHI 3a1aHUIO 0,5
2. I'paMOTHOCTb U3JI0KEHUS M Ka4yecTBO 0(OopMIIeHUS pabOThI 0,5
3. CaMocCTOATENbHOCTh BBIMOJHEHUS paboThl, IIyOHMHA 0,5
npopabOTKK MaTepualia, UCIOIb30BaHUE PEKOMEHIOBAHHOM
Y CIIPAaBOYHOM JINTEPATYPHI
4. O00CHOBAHHOCTD U JOKA3aTEIHHOCTE BEIBOIOB 0,5
OOm1as oneHka 3a BelnosHeHue 1P 2
1. KAYUECTBO AOKJIAJA
1. CooTBeTcTBHE COfEpkKaHUS JOKIIA/Ia COAECPIKAHUIO pabOTHI 0,5
2. BeiieneHre OCHOBHOM MBICITH PabOThI 0,5
3. KadecTBO M3J10KEeHUST MaTepraa 0,5
OO01as oreHKa 3a JOKJIag 15
I11. OTBETHBI HA TOINIOJIHUTEJIbHBIE BOITPOCHI 10 COAEP)KAHUIO PABOTbI
Bompoc 1 0,5
Bormpoc 2 0,5
Bompoc 3 0,5
OOGm1as o1eHKa 32 OTBETHI Ha BOIIPOCHI 15
NTOTI'OBAS OLHEHKA 3A 3AHIUTY 5

Kputepun oneHuBaHus CTYJAeHTa 32 NOATOTOBKY NMpe3eHTAluN
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OneHk

5 4 3 2
a
He Bce
[TouTn nMoaHOCTHIO .
BaKHEHIITHE Pabota
Pabota mmosiHOCTEIO caeadbl Hanboiee
KOMITOHEHTBI caenaHa
3aBeplICHA Ba)KHBIE KOMIIOHEHTBI
paboThl (dbparmMeHTapHO
paboThI
BBITIOJTHEHBI
Pabora Pabota
PaGora
JEMOHCTPUPYET JIEMOHCTPUPYET Pabora
JIEMOHCTpPUPYE
rirybokoe MOHUMAHHE OCHOBHBIX | JEMOHCTPUPYET T
ITOHUMAaHHE MOMEHTOB, XOTsI [MOHUMaHHUE, HO
MUHHUMAaJIbHOE
OMHUCHIBAEMBIX HEKOTOpbIE JETAIN HE HEIOJIHOE
ITOHUMaHHUE
MIPOLIECCOB YTOUHSIOTCS
JluckyccuoHHbIe
MaTepHaJibl €CTh B
Concp NmeroTcst HEeKOTOpbIe HATHHIHH, HO HE
KaHu JlaHbl HHTEpECHBIE MATEDHALL p CHOCOOCTBYIOT Muuanmym
¢ JTUCKYCCHOHHBIE p MOHUMAaHUIO JIMCKYCCHOHHBI
JIMCKYCCHUOHHOTO
MaTepUaIbl. pPOOJIEMBI. X MaTepualioB.
xapakrepa. Hayunas
I'pamoTtHO Hayunas Munumym
JIEKCUKa
HCIIONb3YETCS TEPMUHOJIOTUS Hay4HbIX
UCIIOJIB3YETCsl, HO
Hay4Has JICKCHUKa WM UCTIONB3YETCS | TEPMUHOB
MHOT'/1a HE KOPPEKTHO.
MaJjo Uiu
HCTIOb3YETCS
HEKOPPEKTHO.
[Ipemnoxena
B GonpmmHCTBE
coOcTBeHHas
ciay4JaeB HNuorpa WNurepnperanu
WHTEpIpeTanus
MpejiaraeTcs TpeJiaraeTcs sl OTpaHUYEHA
WJTU Pa3BUTHE TEMBI
coOCTBeHHas coOCTBEHHas W
(0600MmeHus,
WHTEPIPETALHS WIN WHTEpIpeTaIus OecrouBeHHA
MIPUIIOKEHUS,
pa3BUTHE TEMBI
aHaJOTUN)
JIn3ailH TOTUYeH U . Jn3zaitn JIn3aitH He
- JIn3aiiH ecTh N
OYEBHJICH CITyJaiHBIIA SICEH
Nmerores Het noctostHHBIX DJIEMEHTHI
HNMeroTcst oCTOSIHHBIE .
MIOCTOSIHHBIE . 3JIEMEHTOB Ji3aitHa
. AJIEMEHTHI JTU3aifHa. N .
AJIEMEHTHI TU3aiiHa. Tusaiin nuzaitHa. [{uzaitn MEIIaoT
Juzaitn MOXET U HE COJIep KaHUIO,
. COOTBETCTBYET
Jlu3aii | MOJYEpPKHUBAET COOTBETCTBOBATh HaKJIaJbIBAsICh
COZEP)KAHUIO.
H COZIEpIKAHUE. COAEPIKAHUIO. Ha HEro.
[TapameTpsl
P P ‘ITapameTpsl
Bce mapametpsl mpudra
[TapameTpsl mpudTa HE TI0J00paHsI,
pudTa Xopouio HEJIOCTATOYHO
nogo6pansl. pudt JIEJal0T TEKCT
Mo100paHsbI (TEKCT XOPOLLIO
YUTAEM. TPYIHOYUTAEM
XOPOIIIO YATACTCS) o00paHsI, iy

MOTYT MCUIATh
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BOCHPUSITHIO
Xoporo
noj0opana
Ipady COOTBGI?[CTB’ or I'paduka I'paduka mano I'paduka He
m[c)a core )I(aHI/IiIO COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
p ’ COJICPKaHUIO COJIEPKaHUTO COJIEPKaHUIO
oborarmaer
COJIepKaHuE
Mmnoro
oam Her omunboxk: Hu Eoth oG OIIMOOK,
P rpaMMaTHYEeCKUX MuHuMAaIbHOE ’ JIETAOIINX
OTHOC ’ MEIIAIOLINE
HH KOJIMYECTBO OIIHOOK Marepual
Th BOCHIPUSITHIO
CHHTAKCHYECKUX TPYAHOUYUTAECM
BIM

Ilpomesricymounwlii KOHmMpPOb - UTOrOBask OLIEHKA 3HAHUN CTY/IEHTA, OCYILECTBIIAETCS 110
HAaKOIUTEIbHOM CHCTEME CYMMHpPOBAaHHUEM OajulOB, MOJYYEHHBIX B IPOLIECCE TEKYILEro
KOHTPOJIS.

®opmMa IpoMEKYTOUYHOTO KOHTPOJISI —3K3aMEH

Hepeqeﬂb BOIIPOCOB AJIA MOATOTOBKH K 3249€TY 110 JUCHUIIJIMHE
«Xumus JIEMCHTOOPraHu4€CKHUX COGI[I/IHeHI/Iﬁ))

1. OcHoBHBbIE 110JI0KeHNS] XUMHH 3J1€MEeHTOOPIaHUYEeCKUX COeANHEHMIA.

1.1. Ilpeamer xuMum 3neMeHToopranndeckux coenuHeHnii (90C), ee MecTro B ApPYyrux
XUMHUYECKUX AUCHUIUIMHAX. OCHOBHBIE IPONJECHHBIE 3TAIlbl U TEKYIUE HAIPABICHUS Pa3BUTHS
AJIEMEHTOOPTraHNYeCKOW XUMHUH. BinsiHNuEe Ha pa3BUTHE TEOPUH XUMHUYECKOHN CBS3H.

1.2. DneMeHTOOpraHNYECKHE COSTMHEHHS U TIEPUOINIECKasi CHCTEMa JIIEMEHTOB.

1.3. OcHOBHBIC TIONIOKEHUS. BalleHTHOCTh, KOOPAWHALMOHHOE YHCIIO, CTENEHb OKHUCIICHHS.
Knaccudpukanus nurangoB. [loHsTHE 00 OCHOBHBIX THIAX pPEArecHTOB M OCHOBHBIX THIIAX
peakuuii ¢ ydacTUEM AJIEMEHTOOPTaHUYECKUX COCIMHEHUM.

1.4. llpupoga xumuyeckoir cBsizu B ODOC. ATOMHBIE W  MOIEKYJSIpHBIE  opOuTaNw,
rudpuau3anus. 6-, m-, 0-CBA3U. /laTHBHbBIE M JOHOPHO-AKIENTOPHbIE CBA3H. MHOTOLIEHTPOBBIE
CBSI3U. XUMHUYECKHUE CBA3U B ANEKTPOHOICPUIIMTHBIX U OpOUTAIBHOAEC(DEUTHBIX MOJIEKYIax.

1.5. CpoiictBa u ctpoenne D0C. OTinuMsg B F€OMETPUYECKOM U DJIEKTPOHHOM CTPOCHHU H
YCTOWYHMBOCTH KOMILJICKCOB S- M P-3JI€MEHTOB OT KOMIUIEKCOB ¢ d-anmemeHTaMu. [lommdmapebl.
TepmonnHamuueckass M KHHeTHYecKass ycrolumBocTh JOC, yclOBHS — yCTOMYMBOCTH.
JlabunbHOCTE DOC M HEKOTOPHIE BO3MOYKHBIE MEXAHU3MBI PA3JIOKECHHUS.

1.6. OcHOBHBIE MpEACTaBIECHUS O BHYTPUMOJEKYJISIPHBIX MEPErPyNIUPOBKAX U MOJIEKYJISIPHON
JUHAMUKE.

1.7. Crepeoxumusi 371€MEHTOOPTaHUYECKUX coeluHeHUN. [IOHATHS 0 XMPaTbHOCTH IMOJUAIPOB
C MOHO- M OMJIEHTATHBIMHU JIMTAHJAaMH, IUIAHAPHOW XUPAIbHOCTh M ONTHYECKOM aKTUBHOCTH
METAJIJIOKOMITJIEKCOB.

1.8. Kpatkuii 00630p METOM0OB HCCIEIOBAaHHUS CTPOEHHUS W PEaKUMOHHOH crmocobHocTtn D0C
(PCA, wmacc-cnektpometpus, OIIP, AMP, WK, »snekTpoHHass CHEKTPOCKONUS U Tp.).
Bo3moxxHOCTH METOAOB.
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2. Oprannyeckue NPpOU3BOHbIE HEMEPEXOAHBIX YJIEMEHTOB.
2.1. O6mume xumuyeckue ceoiicrsa DOC HenepexoaHbIX 3JIEMEHTOB.

2.1.1. O6mme metonbl cuate3a DOC TIaBHBIX TPYIIIIL.

2.1.2. Hexkotopsie o6mme peakiuu st 90C TaaBHBIX Tpynn (MepeMeTallIMpOBaHHKE,
NPUCOCTUHEHUE TI0 KPATHBIM CBSI35IM, PEAKIIUU C KUCIOPOJIOM M BJIAroi BO3ayxa  T.1I.).
2.2. Oprannyeckue MPOW3BOJIHBIC MIETOYHBIX METAIIIOB.

2.2.1. JluTuiiopraHnyeckue COCIMHEHMs, UX CBOMCTBA, CTPOCHHE, METOJbI IIOJy4YECHUS U
IPUMEHEHUE B OpPraHUYECKOM cHUHTe3e. [IperncraBieHus 0 peakLMOHHOM CIOCOOHOCTH CBSI3U
3JIeMeHT-yriepoa. Poisb nossipHOoCcTH cpenpl n conabBarauuu. Monel u nonssie napel. CBoicTBa
TuTUROpraHnnyeckux coeauHeHuil. [Ipo6wr ['niamana.

2.2.2. OpraHvyeckue COEIMHEHUS IMPOYMX MIEJIOYHBIX METaUIoB. Peakuuu Meran-
nupoBanus. Peakuus Bropua. ApomaTnyeckue aHMOH-PAAUKAIIbI U MIOJMAHUOHBI.

2.3. Oprannyeckrie MPOU3BOIHBIC SJEMEHTOB 2a U 20 TPYIIIL.

2.3.1. bepunnuiioprannueckre COeAMHEHUsI, UX CBOICTBa, MOJyuYEHUE.

2.3.2. Marnuiiopranuyeckue coeanHenus. Pearentel ['punbsipa. Ponb pactBOopuTens B
CHHTE3¢ MarHMHOpPraHWYECKUX COoeAMHEHUH. PeakimonHas crocoOHOCTh MarHUMOPTaHUYECKUX
COCMHEHUN M MX MPHUMEHEHHE B OpraHudeckoM cunrese. [10604HBIE MPOAYKTHI B PEAKIUIX
MarHuMOPraHNYECKUX COCAVMHEHUN C KETOHAMU U aJIbJCTHIAMH.

2.3.3. [Ipon3BoHbIE APYTUX LIETOYHO3EMEIbHBIX JIEMEHTOB.

2.3.4. [luHK- W KagMUHOPraHMYECKHE COCIMHEHMs, MX CHHTE3 UM  CBOMCTBA.
[Muukopranuueckue kapOeHouasl. Peaknuum  Pedopmarckoro u  Cummonca-Cmura.
IIpuMeHeHne IMHK- ¥ KaAMUHOPTraHUYECKUX COCMEHEHUN B OPraHNYECKOM CUHTE3E.

2.3.5. Opranvueckue COEQUHEHUs PTYTH, IMOJy4YeHUe, XMUMHUYECKHe cBoWcTBa. Peakuus
TpaHCMETaUIMpoBaHusA. [IpuMeHeHHe pPTYTbOPraHMYECKUX COCIUHEHUNH B  OPraHUYECKOM
CHUHTE3€ M IEMEHTOOPTaHWYECKOW XMMMH, MEpKypHpoBaHHe. OTHOCHUTENbHAs YCTOMYMBOCTH
PTYTBOPTraHUYECKUX COCAVMHEHUN I10 OTHOLIEHUIO K THUAPOJIU3Y W OKHCICHHIO. BiusHue
PTYTBOPraHUYECKUX COCIMHEHUN HA )KUBBIE OPTraHU3MBI.

2.3.6. CpaBHHTENBbHAS peaKIIMOHHAs CIOCOOHOCTh OPraHMYECKUX COSAMHEHHH HIIEMEHTOB 2
u 12 rpynm.

2.4. Opranuyeckre COeAMHEHUS JIEMEHTOB 3 TPYIIIBL.

24.1. bopopranndeckue coenuHeHus. ['eomeTpuueckoe U DIIEKTPOHHOE CTPOEHHE

ANIEKTPOHHOJE(MUIIMTHBIX COCIMHEHUN Ha MpUMepax MPOCTEUIINX MOCTHUKOBBIX COEIMHEHUMN
O6opa. OcCHOBHbIE THIBl COCAMHEHUW, CHHTE3, CBOMCTBa, peakuuu. [IpumeHeHHE
OOpOpraHMYecKUX COCIMHEHHM B OpraHuueckoM cuHTe3e. Peakius rtuapodbopupoBaHus.
OcHoBHBIE THUIBI KapOOpaHOB, TMOJy4YE€HHE, CBONCTBA, OCHOBHBbIE peakiuu. [IpaBuna VYoiina.
[TonsiTHs 0 MeTayuIokapOOpaHax.

24.2. OCHOBHbBIE THUIBl ATIOMHUHUHOPTraHUYECKUX COEIMHEHHUM, WX CHHTE3, CBOMCTBA.
Karanuzatoper I[urnmepa-Harra. IlpuMeHeHue amrOMUHUHOPraHMYECKHX COCIMHEHUM B
IIPOMBIIUIEHHOCTH ¥ OPTaHUYECKOM CHHTE3E.

2.4.3. lannuii- 1 MHAUHOPTaHWYECKUE COSTUHEHUS.
24.4. Tannuitoprannyeckue coequHenus. IIpuMeHeHne B OpraHM4eckoM CUHTESE.
2.4.5. CpaBHuTENbHAsS  peakUUOHHas  CIOCOOHOCTh  OPraHMYECKHX  MPOU3BOTHBIX

3NIeMEeHTOB 13 rpymrsbl.

2.5. Opranuyeckre COeIMHEHUS JIEMEHTOB 4 TPYIIIBL.

2.5.1. Kpemuuitoprannueckue COEIMHEHMUS, nux CBOMCTBA, MIOJIyYEHHUE.
['unpocununupoBaHre HEHACHIIEHHBIX MPOU3BOAHBIX. OpraHOCHMIOKCaHbl U CHUJIMKOHBI.
Coemunenus co cszsamu Si-Si, Si=Si, Si-N, Si-S u npou. MerautoTponHas ¥ IpOTOTPOIHAS
neperpynnupoBku. [IppuMeHeHne KpeMHUMOPraHUYECKUX COETMHEHMI.

2.5.2. I'epmanuiioprannueckue coequHeHus. OCHOBHBIE TUIIBI COEUHEHMM, MOJIyY€HUE U
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peaxkuuu.

2.5.3. OnoBoopranuueckne coeauHeHus. lcnonp3oBaHME B OpPraHMYECKOM CHHTE3E.
OCHOBHBIE MEXaHU3MbI peakuuil coeauHeHuil co cBa3bi0 SN-H. TexHuueckoe NpUMeHEHHE
0JIOBOOPraHUYECKUX COCINHEHUN. TOKCUYHOCTD.

2.54. CBuHenopranuueckue coeauHeHus. lcrosnb3oBaHue B NPOMBIIUIEHHOCTH.
Cy1iecTBoBaHUE B IPUPOJIE U TOKCUYHOCTb.
2.5.5. CpaBHeHuE OpraHMYECKMX MPOM3BOAHBIX 3jeMeHTOB 4 rpynmnbl. IIpodyHocTs

KpaTHBIX CBSI3€H DJIEMEHT-YIJIepoJ, M JJeMeHT-ayieMeHT. CTaOuiIbHOCTh paJuKalioB H
coeauuennii 9%*. CTPYKTYpHO HEKECTKUE COETHHEHNS.

2.6. OprannvecKue COeAMHEHUS YIEMEHTOB 5 ITPYIIBI.

2.6.1. Oprannyeckue mpousBoaHsie pochopa, ux crpoenue. [Ipupoga xumMuyeckoi CBsI3u B
opbutanbHonepUIUTHBIX MosieKkynax. [Ipumenenue B opranuueckoM cuntese. Mnunel pocdopa,
peakiusi Burtura. Mcnons3oBanue (HochopopraHNUECKUX JIMTAHAOB B METaNIOOPTaHUYECKOM
xumui. ['erepounxinueckue coequnenus Gocpopa. ToamaHOBCKHE YIIIBI.

2.6.2. OCHOBHBIC THITBI OPTaHUYECKHX TIPOU3BOAHBIX MBIMIbIKA, CYpPbMBI, BHCMYyTa B
CTerNeHsX okucieHus +3 u +5, MeToasl cuHTe3a. llenoueynble U MUKIUYECKHE COSAMHEHUS CO
CBSI3SIMH DJIEMEHT-JIEMEHT. VICIIoJIb30BaHMEe 3JIEMEHTOOPTaHMYECKUX TPOU3BOAHBIX 15 TpyTIsl
B METAJJIOOTPAaHUYECKON XHUMHH.

2.7. Oprannveckue MPOU3BOJIHEIC SJIECMEHTOB 6 TPYIIITHL.

2.7.1. O0630p cerneH- U TEIUIYPOOPTaHMYECKUX  COCIUHEHUH. [Ipumenenue
CCJICHOOPTAHWYECKUX COSAMHCHHI B OpraHuvIeckoM cuHTe3e. CeleHOOpraHnveCKie COSTMHCHUS
B IIPHUpPOJIC.

2.8. Oprannueckue IpOU3BOIHBIE DIEMEHTOB 1 rpyIIIEbL.

2.8.1. Menbopranndeckue npousBoansie. Kynpatsl (pearent ['mnmana). Peakius kpocce-
countanus (MomudunmpoBanHas peakmnusi Bropma). [IpuMmeHeHHE KymnpaToB B OpraHMYECKOM
cuHTese. Mnuasl meau.

2.8.2. O0630p OpraHUYECKUX COeIMHEHUN cepedpa 1 30J10Ta.

2.9. CxoxacTBa U pa3nuuus B XuMud U ctpoeHnd DOC HenepexoIHbIX 371eMeHTOB. O0IIre TUITBI
peakmuii. CoeAWHEHUST C NPEUMYIIECTBEHHO HOHHOM M TMPEUMYIIECTBEHHO KOBaJIEHTHOMN
TUIIAMU CBSI3EH.

Metoanka ¢GpopMHUpPOBAHUA Pe3yJIbTUPYIOLIEH OLEHKHU

Y4eOHBIM TUIAHOM MO JAaHHOW JWUCIUIUIMHE IMPEeIyCMOTPEH 5K3aMeH. MakcuMmaiabHOe
KOJINYECTBO 0aJIOB, KOTOpoe MoxeT Habpathb ctyaent 100.

[Tpu ycnemHoM OCBOEGHHM Kypca CTYACHT, HaOpaBuIMii 56 6amioB uiau Ooisiee, MOKET
OBITH OCBOOOXK/IEH OT C/Ia4l 3K3aMEHa.

B nportuBHOM ciydae Ha sKk3aMeHe (YCTHBIH OTBET) MAarucTpaHTy Mpeajaraercs Tpu
TEOPETHYECKHUX BOIPOCA.

Bec Teopernuecknx BorpocoB coctapisier 1 u 2 Borpocs! — 1o 30 6aimios, 3 Bompoc— 40
6amuioB. To ecTb MakCUMaJIbHBIM CyMMapHbIi Oayul 3a oTBEeT Ha dK3ameHe cocrasisier 100
0asuIoB.

Bce 3amanus oneHuBarOTCS MO NATHOAIBHON CHUCTEME, a 3aTeM IMEepPECUUTHIBAIOTCS IO
IIPUBEJICHHOM IIKaJe.

Ikana UTOroBoOi aKaJeMHYeCKON yCIIeBAeMOCTH CTYACHTOB 110 JUCHUILINHE

Cucrema ouenok COI'Y
CymmMma GamioB HaszBanue YucnoBol SKBUBAJIEHT
86 - 100 OTimyHO/3a4TEHO 5
71-85 Xoporiio /3a4TeHo 4
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\ 56-70 \ Y 10BIETBOPUTETHLHO/3aU4TEHO \ 3

OHeHI/IBaHI/Ie OTBETA CTYACHTA HA JK3aMCHE (3aque)

Xapaxmepucmuka omeema

oanbl

JlaH TONHBIN, pa3BEepHYTHII OTBET Ha TMOCTABJIECHHBIA BOIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHHM 00 OOBEKTe, MPOSBIAIOIIAACA B CBOOOJIHOM
ONEpUPOBAHUU  TOHATUAMH,  YMEHUHU  BBIJCIUTH  CYIIECTBEHHbIC u
HECYIIIECTBEHHbIE €ro MPHU3HAKU, MPUYUHHO-CIEICTBEHHBIE CBA3H. 3HaHUE OO0
00BEKTE AEMOHCTpUPYETCs Ha (hOHE TIOHMMAHUS €r0 B CUCTEME JIaHHOW HAyKU U
MEXIUCUUIUIMHAPHBIX cBA3eil. OtTBer Qopmynupyercs B TepMHHAaX HayKw,
W3JIOKEH JIUTEPATYPHBIM SI3BIKOM, JIOTMYEH, JOKa3aTeJeH, JIEMOHCTPUPYET
aBTOPCKYIO MO3UIIMIO CTYACHTA.

46-50

JlaH T1ONHBIM, pPAa3sBEpHYTBIM OTBET HA IOCTABICHHBIM BOIPOC, II0Ka3aHa
COBOKYNHOCTb OCO3HAHHBIX 3HAaHUN 00 0O0BEKTe, J0Ka3aTeNbHO PACKPBITHI
OCHOBHBIEC IIOJIOXKEHHUSI TEMBbI; B OTBETE IPOCIIECKHUBACTCS YETKas CTPYKTYpa,
Joruyeckas IOCJIENOBATEIbHOCTh, OTPAXKAKOLAs CYIIHOCTb PAacKpbIBAEMBIX
TIOHATHIA, TEOpPWH, sIBICHWU. 3HaHWE 00 OOBEKTE JEMOHCTPUPYETCS Ha (QoHe
IIOHMMAaHHUs €r0 B CUCTEME AAHHOM HAyKU U MEXIHUCLUUIUIMHAPHBIX cBsA3ell. OTBET
U3JI0KEH JINTEPATYPHBIM S3BIKOM B TEpMUHAX HaykKu. Moryt ObITh JOMYIIEHBI
HEJ0YETHI B ONPEAEICHUH IOHATUH, UCIIPABICHHBIE CTYACHTOM CaMOCTOSITENIBHO B
IIPOLIECCE OTBETA.

41-45

HaH HOHHBIﬁ, pa3BepHYTLIﬁ OTBET Ha IMOCTaBJICHHBIN BOIIPOC, IMMOKA3aHO YMCHUC
BBIJICIINTD CYHICCTBCHHBIC u HCCYHICCTBCHHBIC IIPpU3HAKH, IMPUYIUHHO-
CIICACTBCHHBIC CBA3U. OTBET YeTKO CTPYKTYPHUPOBAH, JIOTMYCH, H3JIOKCH B
TECPMHUHAX HAYKH. OI[HaKO AONMYIICHBI HC3HAYUTCIIbHBIC OIMOKU WJTH HEAO0YCTHI,
HCIIPABJICHHLIC CTYICHTOM C ITIOMOIIBIO «HABOJAAIINX>» BOIMPOCOB MPLCIIOAaBaTCIIA.

36-40

JlaH TonHBIA, HO HEAOCTATOYHO IIOCJICAOBATEILHBIM OTBET Ha ITOCTABJICHHBIMN
BOIIPOC, HO TMpPH O3TOM IIOKa3aHO YMEHHUE BBIIEIUTh CYUIECTBEHHBIE U
HECYILIECTBEHHBIE IIPU3HAKU U NIPUYUHHO-CIICCTBEHHBIE CBsI3U. OTBET JIOTUYEH U
W3JIOKEH B TEPMHHAX HAyKH. MoryT ObITh JomymieHsl 1-2 ommOku B
OINIPEACIIEHUN OCHOBHBIX MOHATUH, KOTOPBIE CTYACHT 3aTPYIHSAETCS HCIPABUTH
CaMOCTOSITEIILHO.

31-35

JlaH HEemOCTaTOYHO NOJIHBIM M HEJNOCTaTOYHO pPAa3BEpHYTHIM OTBET. Jloruka u
[I0CTIeIOBATENbHOCTh M3JIOKEHUSI UMEIOT HapyumeHus. JlomymieHsl omuOku B
PacKpbITUM TOHATUH, YynoTrpedseHuu TepMUHOB. CTYIEHT HE CHOCOOEH
CaMOCTOSITEJIPHO BBIJIEINTh CYILIECTBEHHbIE M HECYIECTBEHHBIE IPU3HAKU MU
MIPUYMHHO-CIEACTBEHHbIE  CBs3UM.  CTyJIEHT  MOXET KOHKPETH3UPOBAaTh
0000I1IeHHbIE 3HAHU, JOKAa3aB HAa MPUMEPAX MX OCHOBHBIE IOJIOXKEHUS TOJIBKO C
MOMOIIIBIO TipenoaBarens. PeueBoe opopmiieHne TpedyeT monpaBoK, KOPPEKIHH.

26-30

JlaH HemNOJIHBII OTBET, JIOTUKA U TMOCJEAOBATEIbHOCTh W3JIOKEHUS HUMEIOT
CYIIECTBEHHbIC HapylleHus. JlomymeHsl rpyOble OIIMOKU TpH ONpeAeTIeHUN
CYUIHOCTH PacCKphIBAEMbIX MOHITHH, TEOPUIi, IBJICHUM, BCIEICTBIE HETTOHUMAaHUS
CTYJEHTOM HX CYLIECTBEHHBIX U HECYLIECTBEHHBIX IIPU3HAKOB U CBA3€H. B oTBeTe
OTCYTCTBYIOT BBIBOJIbl. ¥ MEHHE PACKPBITh KOHKPETHBIE MPOSIBIEHUS 0000IIEHHBIX
3HaHUi He nokaszaHo. PeueBoe oopmieHre TpedyeT nonpaBok, KOPPEKIHH.

21-25

JlaH HEnoJHBIM OTBET, MPEICTABIAIOMINUNA CO00M pa3pO3HEHHbIE 3HAHUS IO TeMe
BOMpPOCAa C CYIIECTBEHHBIMH OIMIMOKaMU B ompeneneHusx. IlpucyrcTByror
(bparMeHTapHOCTh, HEJIOTUYHOCTh u30KeHusA. CTyIeHT HE OCO3HAeT CBS3b
TAHHOTO TIOHATHUS, TEOPHM, SIBICHUS C JPYTMMH OOBEKTaMH JUCHUIUIMHBL
OTCyTCTBYIOT BBIBOZBI, KOHKPETH3ALMS U JOKA3aTEIbHOCTh U3JIOKECHHA. Pedb

1-20
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HETpaMOTHasl. I[OHOJIHI/ITGJIBHBIG U YTOYHAIOIIHUC BOIIPOCHI MPCIIOAaBaTC/IA HC
IIPHUBOJAT K KOPPEKIHHU OTBETA CTYACHTA HC TOJIBKO Ha ITOCTaBJICHHBIN BOIIPOC, HO

" Ha ApYTHUC BONPOCHI AUCIUILIINHBI.

He IMOJIY4YCHBI OTBCTHI 110 0a30BBIM BOIIpocaM OUCHUILIIMHBI.

0

IToka3aTeu U KPUTEPUHU OLlEHMBAHUSI KOMIIETEHI[HII HA Pa3JIUYHBIX ITANAX UX
(hopMupoBaHusl, ONUCAHUE IIKAJ OLlEHUBAHUSA

YpoBeHb C(hOPMUPOBAHHOCTH KOMIIETEH Ui

«MUHAMAJIBHBIA MunuMajabHBIH «Cpennnit «BpIcokni
YPOBEHb He ypoBeHb» (56-70 ypoBeHnb» (71-85 YPOBEHb)»
AOCTUTHYT» (MeHee 55 0aJ1J10B) 0aJ1J10B) (86-100 6a10B)
0aJ1J10B)
Kommereniuu He «KommereHmun Komnerenimmn Kommerenun
c(OpMHPOBAHEI. c(OpMHUPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHEI.
3HaHMSI OTCYTCTBYIOT, CdopmupoBanbl 3HaHus OOmUpHBIe, | 3HAHUS TBEpbIE,
YMEHUS U HaBBIKH HE 0a30BbIe CTPYKTYpPHI CUCTEMHBIE. apryMEeHTUPOBaHHbIE
c(hOpMHUPOBAHEI. 3HAHUM. YMmenus HoCAT , BCECTOPOHHHE.
YMmenus PenpoayKTUBHBIN YMeHus ycreuHo
(bparMeHTapHbI U Xapakrep, IPUMEHSIOTCS K
HOCSAT IPUMEHSIOTCS K PELICHUIO KaK
PEeNpOLYKTUBHBIN PEIIEHUIO TUIIOBBIX | TUIIOBBIX, TaK U
Xapakrep. 3aJJaHUH. HECTaHJAAPTHBIX
JlemoHcTpUpyercs JemoHcTpupyercs TBOPYECKUX
HU3KHUU YPOBEHb JIOCTaTOYHBIN 3a7laHUN.
CaMOCTOSITETbHOCTU YpOBEHb JemoHcTpupyercs
IIPaKTUYECKOTO CaMOCTOSITEJIBHOCTH | BBICOKMI YPOBEHB
HaBbIKA. YCTOHYUBOTO CaMOCTOSITENIbHOCTH,
IIPAKTUYECKOTO BBICOKAs
HaBBIKA. aJIaNTUBHOCTh
IIPAKTHYECKOIO
HaBbIKa
Onucanue KpuTepues OLCHUBAHNUS
OOyuaromuiics OObyuaromuiics OOyuaronmiics OObyuaromuiics
OOHapyX U OoOHapyXuJ  3HaHHME | OOHAPYKUJI TOJHOE | OOHAPYKUI
3HAUUTENBHbIE OCHOBHOTO  yueOHO- | 3HaHUE y4eOHO- | BCECTOpOHHEE,
npoGesnbl B 3HAHMSX | IPOTPAMMHOIO MIPOrPaMMHOTO CUCTEMAaTUYECKOEe U
OCHOBHOTO yueOHo- | MaTepuaiia B o0beMme, | MaTepuana, rirybokoe 3HaHUE
IIPOrpaMMHOTO HE00XO0AUMOM JUIS | YCTIEIIHO BBIMOJIHWI | y4yeOHO-
MaTepuanga, JOMYCTWUJI | JalbHeWedl ydueObl U | IpeayCMOTPEHHBIE MIPOrPaMMHOTO
IIPUHLIMIIAATIbHBIE npeacrosiei paboThl | mporpaMmMon MaTepuana, yMEHHe
OIMMOKY B BBIINOJHEHUH | IO npodeccuu, | 3a1aHusl, YCBOMJI | CBOOOTHO
MPEeyCMOTPEHHBIX CIpaBUIICS C | OCHOBHYIO BBITOJIHATH 3aJlaHus,
IIPOrpaMMOH 3a/laHuM U | BBIIIOJIHEHUEM JUTEPATYpY, IPEyCMOTPEHHBIE
HE CIOCOOEH | 3aaHMUi, PEKOMEH/IOBaHHYIO | IPOTPaMMOH,
MPOAOIDKUTH 00ydeHHE | MPEeayCMOTPEHHBIX IIPOrpaMMoi YCBOMUJI ~ OCHOBHYIO
WIM TOPUCTYNHUTH IO | MPOrpaMMOM, 3HAKOM | AMCLMILIIUHBI, JUTEpaTypy u
OKOHYaHUH c OCHOBHOM | TIOKa3aj 3HAKOM C
YHUBEPCUTETA K | IUTEPATypPOH, CUCTEMAaTUYECKUN JOTOJIHUTEIbHOU
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npodeccuoHaTbHON PEKOMEHI0BaHHOM XapaKkTep 3HAHWM 10 | JTUTEPATYPOH,
JesTeNbHOCTH 0e3 | mporpammoi JUCLUIUIMHE U | PEKOMEHJOBaHHON
JOIIOJIHUTCIIBbHBIX JAUCHUIIIINHBI, CIocoo0en K nux HpOI‘p&MMOﬁ
3aHATHUH 0 | JOIYyCTHUII CaMOCTOSITEJIbBHOMY | JUCLUIUIMHBL,
COOTBGTCTBYIOH_IGI\/'I MOrpCIrHOCTU B | IOIIOJIHCHUIO H | YCBOUJI B3aNMOCBA3b
JTUCLUIUINHE. OTBETE Ha HK3aMEHE U | OOHOBJIEHUIO B XOJI€ | OCHOBHBIX IOHATHM
npu BBIIIOJIHEHHUH | TaJIbHEHUIIICH JUCLHUIIIMHBI B HX
9K3aMEHallMOHHbIX yueOHOIl paboThl U | 3HAYEHUHU s
3aJaHuii, HO oOjanaer | mpodeccuoHanbHOM | mMpuoOpeTaeMoit
HE00XO0AUMBIMU JeSITEIbHOCTH npodeccuu,
3HaHUAMU JJIA nux IMPOABUII TBOPUYCCKUC
yCTpaHEHUs noJt CIIOCOOHOCTH B
PYKOBOJACTBOM IIOHUMAaHUU,
IpernoiaBaTeds. U3JI0KEHUHU u
UCIIOJIb30BaHUU
yueOHO-
IIpOrpaMMHOI0
Mmarepuasa
Onenka Onenka Ouenka «xopomo» | OueHka «OTJIMYHO»
«HEYI0BJIETBOPUTEIb | «yAOBJIETBOPUTEIbH | «3auTeHo» | «3auTeHO»
HO» /He3a4TEeHO 0» / «<3aYTEHO»

9. YueOHO-MeTOAUYECKOE U HH(OPMAIIHOHHOE 00ecTieYeHue T CHUIIMHBI (MOYJIfA)
a) OCHOBHAsI JIMTepaTrypa:

1. MeToibl OJTy4EeHHSI OPTAaHUYECKUX U 3JIEMEHTOOPTaHMYECKUX COCIMHEHUN | yueOHOe
nocobue / P.A. Xatipymnun, M.b. I'a3u3zos, JI.P. baraysa, A.W. [lepuna ; MuHuctepcTBO
obpazoBanus u Hayku Poccun, Kazanckuii HallmoHaNbHBIN UCCIEA0BATEIbCKUN
TEXHOJIOTMYeCKui yHuBepcuTeT. — Kazanp : KazaHckuil HaydHO-HCCIe10BaTENbCKUM
texHonorndecknii yausepcutet (KHUTY), 2016. — 324 c. : nn. — Pexxum goctyna: mo moJImmcKe.
— URL.: https://biblioclub.ru/index.php?page=book&id=560877.— buoauorp. B ka. — ISBN 978-
5-7882-1940-0. — Tekcr : 2NMEKTPOHHBIH.
2. «MeToapl 37IeMEHTOOpraHMYeCKOW XUMUNY, noj oouien penakiuein A.-H. HecmessnoBa u K.A.
Kouemikona, nznarensctBo «Hayka», Mockaa.
3. Elschenbroich  Ch.,  «Organometallics», ~ Willey-VCH, 3@  edition, 2006
(ocHOBHOITY4EOHUK).
4. Peyro O.A., Kypy AJL, byrun K.II. «Opranndeckas Xxumus», ToM 4, U31aTEIbCTBO
«burom», Mocksa, 2004.
5. bapton ., Ommuc V.., Jxonc J.H. «OOmas opranudeckas XuMHs», TOM [
«MeTamoOpraHUYeCcKHe COSTMHCHUS», U3/IaTeIbCTBO «XUMHUs», MockBa, 1984.

6. I'pun M., «Mertamiooprannueckue COSAMHEHUS TEePEeXOTHBIX METaioBy, «Mupy,
Mocksa, 1972.

0) oonoanumenvHnasa 1umepamypa
7. Hoffmann Roald, Nobel lecture: «Building bridges between inorganic and organic
chemistry», 1981 (R. Hoffmann, Angew. Chem. Int. Ed., 1982, Vol. 10, p. 711).
8. Mitchell P.R., Parish R.V., «The eighteen electron rule», J. Chem. Ed., 1969, Vol. 46, p.
811.
9. Kommen [x., Xerenac JI., Hopron [Ix., ®unke P. «Metajuioopranndyeckass Xumus
HEepeXOHbIX MeTaoBy, «Mupy», Toma 1 u 2, 1989.
10.  Copocosckwuii oopaszoBarenbHbIi xkypHan (http://journal.issep.rssi.ru/?id=2).
11. Xptou [Ix. «Heopranuueckast xumus», MockBa, « Xumus», 1987.
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https://biblioclub.ru/index.php?page=book&id=560877
http://journal.issep.rssi.ru/?id=2)

B) COCTAB JIMI[EH3MOHHOI0 U CBOOOJHO PACIPOCTPAHSIEMOr0 MPOrPaAMMHOI0 o0ecIeYeHusl,
B TOM YHCJIe 0Te4eCTBEHHOI0 MPOU3BO/CTBA.

Ne HaumenoBaHue Ne noroBopa (J1uLEeH3MS)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
5 Windows 10 Pro for Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
Workstations
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
10 | Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 ¢
11 | Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
12 Cucrema tectupoBanus Sunrav | Ne 468 ot 03.12.2013 UII Cynrarynun P.T. (6eccpouno)
WEB Class
AnTtuupycHoe nporpammuoe | Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. 10
13 | obecnieuenne Kasperksy Total | 14.03.2019 .
Security
14 Cucrema ympasnenus 6azamu | CBoOoHOE TporpaMMHOe obecrieueHne(0eccpoyuHo)

nanabix MySQL FireBird

15 3aMCTBOBAHNI
«AaTuminaruar. BY3»

CucreMa TIOMCKAa TEKCTOBBIX

Ne 795 ot 26.12.2018 (nevictBurenen no 30.12.20191) ¢
3A0 «Antu-Ilnaruar» npoanena no 2021 r.

16 KoncynpranTt+ Ne 430-2017/614 0111.01.2017 r. OO0 «Dacr-NUudopm»
(6eccpouno)
17 | T'apanr 01.2020 r. -12.2021r.

I) COBPeMeHHbIe NPo(ecCHOHAIbHBIE 023bl JAHHBIX, HH(POPMAILMOHHBIE CIIPABOYHbIEC
CHCTEMBbI, 3JIEKTPOHHBIE 00pa30BaTe/bHbIE PECyPChl

O0ecrieuen

A0CTYII K COBPEMECHHBIM

po¢eCcCuOHAIBHBIM

0azaM  JaHHEIX,

WH(POPMAIMOHHBIM CIIPABOYHBIM M MIOMCKOBBIM cucteMam (oubiunoteka COI'Y):
1. 3BbC «YuuBepcuretckas oudmuoreka ONLINE» (https://biblioclub.ru/)

2. OBC  «KoHcynbTaHT

CTyACHTA»

Crynenueckas

JJIEKTPOHHAs OMOIMOTEKAa 10

MCIUIIUHCKOMY U (I)apMaLICBTI/I‘{CCKOMy O6pa3OBaHI/IIO, a TaKXKC II0 €CTECTBECHHBIM M TOYHBLIM
naykam B meaom (http://www.studentlibrary.ru/)

3. 3BC «lOpaiit» — oOpa3oBaTenbHas Cpe/ia, BKIIIOYAOIas BUPTYAIbHbIA YATAILHBIN 321
y4eOHHUKOB U y4eOHBIX MOCOOUI OT aBTOPOB M3 BEAYIIUX By30B Poccuu 1Mo BCceM HampaBICHHUSIM
u cneumnansaocTsaM (https://www.biblio-online.ru/)

4. Hayunas snekrponHas oudnuoreka eLI-BRARY.RU (www.elibrary.ru/).
5. BupryanbHbIN YMTAIBHBIN 321 qgucceptanuii u apTopedepato PI'b (dvs.rsl.ru) —

peructpanud U JOCTYII TOJIBKO B 3aJIC 3JICKTPOHHBIX PECYPCOB.

6. VYHuBepcanpHas 0a3a JaHHBIX JIEKTPOHHBIX NepHoANYecKX u3nanuil East View
(eastview.com) (https://dlib. Eastview.com/)
7. DnekTpoHHBIE pecypchl u3naTenbcta Springer Nature (http://link.springer.com/)
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https://biblioclub.ru/
https://biblioclub.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
https://www.biblio-online.ru/
http://www.elibrary.ru/)
http://link.springer.com/

8. DnextpoHHas MeauIMHCKas 6nbmuoTeka « KOHCYIBTaHT CTyACHTA
(http://www.studentlibrary.ru) noctymnHa ¢ J1000r0 KOMIBbIOTEpa MOCIE PETUCTPAIIUN
YUTATEIIS B3aJIC AIIEKTPOHHBIX PECYPCOB.

9. DOmnexrponnsie kauru Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBC «OpaiiT» — obpa3oBaTenbHas cpe/ia, BKIOYAIONAs BUPTYaIbHbBIN YUTATbHBINA
3a]1 y4eOHMKOB M Y4eOHBIX MMOCOOMI OT aBTOPOB M3 BeaylmMX BY30B Poccum mo Bcem
HanpasieHuaM u creruaabHocTsM (https://www.biblio-online.ru/)

Pexomenayemble MHTepPHET-a/ipeca MO XUMHUM:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar
14, 2011) /I The Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/

2. HYLE. International Journal for Philosophy of Chemistry.
http://www.hyle.org/journal/concept.htm

3. Foundations of Chemistry. Philosophical, Historical, Educational and Interdiciplinary
Studies of Chemistry.
http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/journal/106
98 http://www.sitc.ru/ton

http://www.eco.nw.ru/

http://www.wikipedia.org

http://www.elementy.ru

http://www.globalproblems.ru

http://www.vokrugsveta.ru

10. MaTepuanbHO-TeXHUYECKOE o0ecreyeHne TUCIUIIMHBI (MOYJIf)
[IpoBeneHne TUCITUTUIMHEI 00€CTIEYeHO BCEM HEOOXOAUMBIM.

YueOHble ayIUTOPUM VISl NMPOBEJACHUS] 3aHATHH JIEKIMOHHOIO THIIA, CEMHHAPCKOI0 THIA,
KYPCOBOI'0 MPOEKTHPOBAHUS (BHINOJHEHHS KYPCOBBIX PadoT), IPYNNOBBIX M HHAUBUAYATbHBIX
KOHCYJIbTAUMI, TeKyllero KOHTPOJAs M  IPOMEXKYTOYHOW aTTecTallMH, a  TaKikKe
CAMOCTOSITE/IbHOH pPadoThl 00y4YAKOUIMXCHA: INPENOAABATEIbCKUNA CTON; CTYJ; CTOJNBI IS
o0yyaroImuxcst; CTyibs; Kadeapa; KjaccHas J0CKa.

[TpoexkunonHOEe MynbTUMEIUITHOE 0O0opynoBanue (MynbTuMenuitaelii npoektop BenQ MXS816ST,
C MOTOJIOUHBIM KperuleHueM U Hab. kabeneit — 1 mT. Pabouas cranuus B coctaBe:CUCTEMHBIN 010K
HP 500B MT E7500.DOS RUS (XF936 EA),Mon +/knaBuar — lmt.Komnbroreps! ans oduca B
komruiekTe (Monutop (BENQ G2255A<Black>)//Cuctemnsriit 610k — 1 mT.

[Tporpammuoe obGecnieuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanuss Sunrav  WEB Class (beccpounoe I1O); IlIporpammuoe obecrieuenue st
penaktupoBanus xumudeckux ¢opmyin Isis Draw (beccpounoe I10); KoncynbsTrant mmoc; Cucrema
MOMCKa TEKCTOBBIX 3auMCTBOBaHUM «AHTHIUIaruat.BY3y»; Ilporpamma mist O9BM «bank BompocoB
st KoHTpons 3HaHwmit»; Cisco Webex; MOODLE; nemoHcTpanvioHHbIE W y4eOHO-HArJIsAHBIE
nmocoOus (BUICOTPE3EHTAITHSA).

JlabopaTopusi opraHu4ecKkoil XUMHHM ¥ TOHKOT0 OPraHUYeCKOro CHHTEe3a

MpenoAaBaTeNbCKUIA CTOJ; CTYI ; CTOJIBI ISl 00YYaIOIINXCS; CTYJIbs; KJIacCHasl T0CKa.
Ob6opynoBanue: IlpoekiroHHOe MynbTUMenuitHOE 000pyaoBaHue (MyNnbTUMEAUHHBIA MPOEKTOP
BenQ MXS816ST, ¢ moTono4yHsiM KperuieHueM u Hal. kabeneit — 1 mr. PaGowas cranmus B
cocraBe:Cucremubiit 6ok HP 500B MT E7500.DOS RUS (XF936 EA),MoH +/knaBuatr —
lmr.Kommbrorepsr mis oduca B kommuiekte (Morutop (BENQ G2255A<Black>)//Cucremnsrii 6710k
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— 1 .

[Iporpammuoe oGecrieuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav  WEB Class (beccpounoe I1O); IIporpammHoe obecrnieueHue s
penaktupoBaHus xumudeckux Gopmyn Isis Draw (beccpounoe T10); KoncynbranT 1iroc; Cuctema
MOMCKa TEKCTOBBIX 3auMCTBOBaHUM «AHTHIUIaruat.BY3y»; Ilporpamma mist 9BM «bank BompocoB
s koHTpoinsi 3HaHui»; Cisco Webex; MOODLE; nemoHCTpalMoHHBIE W y4eOHO-HATJIATHBIC
mocoOus (BUICONPE3SHTAIINSA).

Ika¢ BeITsDKHOM € TogBoxoM Boabl LIIB HBK - 2 mir.

O6opynoBanue:Mcnaputens poranronabii ROTOVAPOR R210/V ¢ BepTHK. XOJIOIUIb. B KOMILI. C
uct. kond — 2 wr. Mcnaputens porammonnsii Hei-Vapvalues G3 — 1 mr. Pedpakromerp UPO
454b2M ¢ moacetkoii — 1 mT. Tepmoctar oxnaxnmarommii HUBER Ministat — 1 mT. Hacoc
BakyyMHbIH MeMmOpanubiii V-700 — 1 mr. Memanka marautHas ¢ nogorpeBoM IKARST — 3 mr.
MarnuTtHas Memanka ¢ nojgorpeBoM 78-1 (25Bt1 pasmemmBanue/120Bt HarpeB) -1 mT. Memanka
marauTHas RET control-visc — 1 mt. Memanka maruutHas ¢ HarpeBoM IKA RST basik ¢ lgaturkom
temneparypsl PT 1000.60 — 2 mt. Yibrpass. aesunterparop U/1-11 — 1 mr.

Becer anamutnuyeckne WA-32 — 2 mr. Becwr mabGoparopueie CAS MWI120 — 1 mT. Beco
naboparopusie CAS MW-120 1. n. 0,01 — 2 mt. Becsl naboparopusie npenusuonnsie ET-300I1 ¢
noBepkoit — 1 mt. CymmnbHblit mkad Loip LF-120\300-VSI — lwt. Potanuonsstit ucnapurens Hei-
VAP Value — 1. Memaika MarHuTHas ¢ TIOAOTPeBOM | 1(poBeiM Tepmoperyistopom Heidolf —
2mt. MemOpannbiii Bakyymubiii Hacoc KNFN 842,3 FT.18n — lmr. HarpeBarensnas miura ES-
H3040 — 1mT. Becw maboparophubie 3nmekrpoaabie BM12(500r, 0,01, BHemHAS kanmuOpoBka — 11mT.
Becwl nmaboparopHbie anektpornHsie BM 101 — mr. pH-merp\ioHOMep (cTanmoHapHbIil) AHHOH-
4100(-2...14pH) — lmiT.

JlaGopaTopun: KOMNBIOTEPHbIE KJACCHI [JIsl TEKYLIeEro KOHTPOJS H MPOMEKYTOYHOMH
aTTeCTALMHU, 2 TAKIKEe CAMOCTOATEIbHON PadoThl 00y4aIOIIUXCS:

MpenoAaBaTeNbCKUl  CTOM; CTYN; CTONBl OOydYaloIIMXCs; CTYNIbs; Kadeapa; KiaccHas JOCKa.
ObopynoBaHue: KOMIBIOTEPHl JUISI  KOMITBIOTEPHOTO KJlacCa B  KOMIUIEKTE C IPOrPaMHBIM
oOecrieyeHneM, BBIXOJJOM B ceTh MHTEpHET M JOCTYNOM B 3JIEKTPOHHYIO OOpa30BaTENbHYIO Cpery
COI'Y- 12mT, ucrounuku OecriepeboiiHoro nuranus, Ippon, kommyratop s kiacca D-Link DGS-
10240, uarepakTuBHas gocka 78 1702070/15112/11344/2 — 1. npoextop Beno MX503 — 1.

[Iporpammuoe oGecrieuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav  WEB Class (beccpounoe IIO); IlIporpammuoe obecrieuenue st
penaktupoBaHus xumuueckux Gopmyn Isis Draw (beccpounoe I10); KoncynbranT mmoc; Cuctema
MOMCKAa TEKCTOBBIX 3aMMCTBOBaHUN «AHTUIUIaruat.BY3y»; [Iporpamma mis OBM «bank BompocoB
st KoHTpons 3HaHmit»; Cisco Webex; MOODLE; nemoHcTpanuoHHBIE W y4eOHO-HArJIsAHbBIE
nmocoOus (BUICONPE3EHTAIISA).

Bubaunoreka, B TOM YHc/Ie YNTAJIbHBIN 3aJ1: CTONBI, CTYJbs; [IK oOydaromuxcs.

[Tporpammuoe obecrieuenue: Windows 7 Professional;, Office Standard 2016; WIinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanusi Sunrav. WEB Class (beccpounoe I10); IIporpammuoe obecrieueHue st
penaktupoBanus xumudeckux dopmyin Isis Draw (Beccpounoe I10); Koncynbsrant mioc; Cucrema
MOMCKa TEKCTOBBIX 3auMCcTBOBaHUM «AHTHIUIaruat.BY3»; I[lporpamma mist O9BM «bank BompocoB
st KoHTpons 3HaHwmit»; Cisco Webex; MOODLE; nemoHcTpanuoHHBIE W y4eOHO-HArJIsIHBIC
nmocoOus (BUICOTPE3EHTAITHSA).

OBbC"YnuBepcurerckas oubnmmoreka ONLINE" https://biblioclub.ru ;

ObC «KoHucynprant crymenta»  http://www.studentlibrary.ru CTy/IEHYECKash 3JICKTPOHHAs
OubnmoTeka Mo MEAWIIMHCKOMY U (apMalleBTUYECKOMY 00OPa30BaHHIO, a TAKXKE MO €CTECTBEHHBIM U
TOYHBIM HayKaM B II€JIOM;

OBC «Opaiit» - oOpa3oBaTenbHas cpea, BKIIOYAIOIas BepTyalbHbII YATAIBHBIN 3a)1 Y4€OHHKOB U
yueOHBIX TOCOOMH OT aBTOpPOB U3 BeOyIIMX BY30B Poccuu 1o BceM HampaBieHHUSIM H
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crenranbHocTaM WwWw.biblio-online.ru,;
JIEMOHCTPAIIMOHHBIC U yUeOHO-HATJISHBIC TOCOOUS (BHUACONPE3CHTAIIHS);
OnekrpoHHas Oubianoreka nucceprauu 1 aBropedeparo PI'B(DB/] PI'b) https://dvs.rsl.ru;

OBbC «Hayunas snektpoHHas 6ubaroreka eLibrary.ruy https://biblioclub.ru
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