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Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, A.H. (npogeccop) Amnpos P.P.
Kadbenpa HeopraHmnyeckom xumum Xvmnyeckuinm nHctutyT um. A.M. byTtneposa ,
Rustem.Amirov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

PopMMpOBaHME Y CTYAEHTOB NMOHSATUA O TEOPETUYECKUX OCHOBAX 3TON AUCUMMMVHLI, ee
0COBEHHOCTSIX, CBSI3M C APYrMMUN HayKaMy 1 ee NpakTU4eckon 3Ha4MMocTu. B peaynbTate ocBOEHUS
LAHHOW ONCUMNNHBI BONXHbI ObITb CROPMMPOBAHbI NPeacTaBneHnst 06 o6 bekTax
CynpamoneKkynsipHoi XMMUn, MeTofax Ux UccnenoBaHusi, 3aKOHOMEPHOCTSAX NPOTEKAHUS NMPOLECCOB
06pa3oBaHNst AUCKPETHBIX CYNEePMOEKyN U CynpaMonekynsipHbix aHcambnei, nx cTpykType,
CBOICTBAX W NOTEHUMaNbHbIX 06NaCcTSX MPUMEHEHUS.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.6 OucumnavHel (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 04.03.01 Xumursa n OTHOCUTCS K AUCLMMNIMHAM MO BbiIOOpy.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnuHa 'CynpamonekynsipHas HeopraHnyeckas XumMmst' OTHOCUTCS K BapmaTUBHOM YacTu 6noka
avcumnnunH b1 (kypebl no Beibopy cTyaeHToB). OHa 6a3upyeTcst Ha 3HAHUSAX U YMEHUSIX,
BblpaboTaHHbIX MPU MPOXOXAEHMMN 0BWMX NPOCPECCOHaNbHbIX KypCOB 6a30B0OI YacTu umkna
'HeopraHuyeckas xuMns' (MOHHbIE paBHOBECKS B paCTBOPE, OKUCIINTENbHO-BOCCTAHOBUTESbHbIE
peakuum, XMM1Usa KOMMNEKCHbIX coeanHeHnin), '"AHanutnyeckas xmMms' (MHCTPYMeHTanbHble METOLbI
aHanuaa), 'OpraHuyeckas xmMms' (XMMmns MakpoMonekyn - NoTeHUWanbHbIX PeLenTopoB 1 NMraHaos),
'‘Dusnyeckas xmmus' (TepMoaHaMmnka n KUHeTuKa).

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytolWwme KOMNeTEeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMNEeTeHL MU
OK-6 cnocobHoCTbo paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0blWeKyNbTypHbIE BOCMPUHUMATb coLManbHble, 3THUYECKNE, KOHGDECCMOHAbHbIE
KOoMneTeHuunn) N KyNbTypPHbIE Pasnmyns
OK-7
(0bLweKynbTypHbIE CMOCOBHOCTBIO K CaMoopraHmn3aumm n camoobpasoBaHumto
KoMMeTeHuunn)
OrlnK-1 CMOCOBHOCTBIO MCMOJIb30BaTb MONYyYEHHbIE 3HAHMS
(npodbeccmoHanbHble TEOPETUYECKMX OCHOB (PYHOAMEHTANIbHbIX Pa3aenoB XMMUN nNpu
KoMneTeHuunn) peweHnn NPogoeccoHanbHbIX 3aa4
Or1K-3 CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodhbeccmoHanbHble €CTECTBEHHOHAYYHbIX AUCUMMINH B NPOMPECCUOHANBbHOW
KoMMeTeHuunn) NeATeNbHOCTU
MK-3
(NMpodpeccmoHanbHble BNageHWeM CUCTEMON PyHOAMEHTaNIbHbIX XMMUYECKUX MOHATUIA
KOMMeTeHuunn)

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE€ MPUHLMMbI 06pa3oBaHNs CynepMoneky 1 cynpamMorekynsipHbix aHcambrein Ha OcHoBe
Pa3/INYHbIX MOMIEKYN Y MOHOB, MOAXOAbl K X KOHCTPYVPOBAHMIO 1 UCMONb30BAHMIO B PA3/INYHbIX
06nacTsx Hayku 1 TEXHWKM.
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2. DONTXEH yMeTb:

NPUMEHATb TEOPETNHECKNE 3HAHUA O CTPOEHNN, COCTABE U peaKLI,VIOHHOI7I cnocobHoCTK
cynpamMoneKkynsapHbiX METaNIOKOMMIIEKCOB O NCMNOMb30BaHNA B KOHKPETHbIX MPaKTU4YeCKnX
NPUNoOXeHnsX.

3. OOMXeH BnageTb:

HaBblKaMW MiiaHMpoBaHNA nccnenoBaHMM No CoO34aHuo cynpamMonekynapHbliX HeopraHM4eCckumnx
coeguHeHun gns peweHnsa KOHKPETHbIX 3a4a4 B obnactsax TeopequeCKon n HpaKTVILIeCKOVI XUMUN,
MeonUnHbl 1 doapMakonormn.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

,D,eMOHCTpI/IpOBaTb HaBbIK/ NMNaHNPOBaAHUA nccnenoBaHuin No co3gaHuo cynpamMonekynsapHbIX
HeopraHn4eckumnx coenuHeHnn gns pelweHnsa KOHKPETHbIX 3a4a4 B obnactax TeopequeCKoM n
I'Ip&KTI/I‘-IGCKOVI XM, MeanLHbI U QJapmaKonormm.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHBI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA ANCLMMINHBI 3a4eT B 8 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AoMnycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl n yacobl
ayauTopHOM paborThbl,

Paspen
Henens WX TPy A0EMKOCTb Tekywue opmbl
N ‘D'"Kn"(")':lr;m;“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexumn MpakTuueckmellaboparopHbie
3aHATUSA pabotbi

Tema 1. BeepeHue B
ONCUNMNNNHY
"CynpamonekynspHas
1. xummnga" (CX). 8 1 0 2 0
NcTopnyeckue
acnekThbl, cB3b CX ¢
OPYrMMn HayKamu.

Tema 2. OcobeHHOCTH
CX ¢ yyactuem
HeopraHn4eckmnx
coeaunHEeHN.

Tema 3. CeoiicTBa
pacTBopoB

3. [NOBEPXHOCTHO-aKTUBHbIX 8 3 0 2 0
BELWecCTB n
rMOpPOTPOrOB.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 4. OcobeHHOCTH
npoTekaHms peakumii
KoMniekcoobpa3oBaHus
B pacteopax [MAB.

Tema 5.
OKcnepuMeHTanbHble
OCHOBBbI
cynpamosneKkynspHom
HeopraHn4eckom XMMnn.

Tema 6. Tunbl
MakpOMOneKyn,
ncnonbadyembix B CX.

Tema 7. MonekynspHoe
pacnos3HaBaHue.
KomnnekcoobpasoBaHue
TMnNa "rocTb-x03amH"

Tema 8.
Pacno3HaBaHune
KaTWOHOB, aHNOHOB,
HeTpanbHbIX MONEKY.

Tema 9. dakTopbl,
onpegenswouwmne cocrtas
N YCTOMYMBOCTb
MakpoOLMKINYECKNX
KOMMNEKCOB B pacTeope

10.

Tema 10. MembpaHHbI
TpaHcnopT
cyrnepmonekyn.
MNpumeHeHne
MEMOpPaHHbIX
TEXHoNorum ons
pasfeneHns NoHoB
N30TOMOB.

10

11.

Tema 11.
CynpaMonekynsapHbii
kaTtanus. Komnnekcol
MEeTannoB Kak
cynpamoneKkynspHbole
KaTtannsartopbl.
MeTtannogepMeHTbl.
(kpyrnbii cton ? case
study)

11

12.

Tema 12. lNpupogHble
peuenTopbl.
AHTMOMOTUKM KakK
NOHOGOOPbI KAaTMOHOB

MeTalJioB.

12
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb

(B yacax) KOHTpOns

Tekywime coopmbl

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

13.

Tema 13.
LInknoaekCcTpuHbI:
obpasoBaHne
KOMMEeKCoB
BKJTHOYEHMSI,
NPVUMEeHeHNe B
MeauUmnHe.

13

14.

Tema 14.
MeTaumknogoaHsl
(kanukcapeHsl,
TnakanukcapeHbl,
KannkcpesopunHapeHsbl)
N UX KOOPONHALMNOHHbIE
BO3MOXHOCTU. (KPYrnbIv
cTon - case study)

14

15.

Tema 15. Bo3aMoxHocTn
meTona
AM-penakcaumu npm
N3y4eHUn SBNEHNI
accounaumm ¢ y4yactmem
MuLenn Kak
HaHOpa3MepHbIX
06bEeKTOoB.

15

16.

Tema 16. KoHTpacTHble
areHTbl B
MP-tomorpadoum.

16

17.

Tema 17. KoHTpacTHble
MPT-areHTbl Ha OCHOBE
CaMoopraHusyLWmnxcs
CUCTEM

17

18.

Tema 18. KoHTpacTHble
MPT-areHTbl Ha OCHOBE
HaHo4YacTuL

18

KoHTtponbHas
0 paboTta

Tema . UTorosas
doopma KOHTpoOns

0 3avert

NTtoro

36

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. BeepeHune B gucuunnuHy ""CynpamonekynsipHaa xumusa" (CX). Uctopunuyeckune
acnekTbl, cBA3b CX ¢ Apyrumm HayKamu.
npaKkTudeckoe 3aHsitne (2 yaca(os)):
[MoHATMA 1 A3bIK cynpamMonekynsapHon xuMun. Ces3b CynpamMonekynsapHOn XMMumn ¢ Opyrumm
obnacTtamm Hayku: PU3nKoiA, XumMueis, buonorvnein, matepmanoseneHnem. Cynepmonekynbl
nonumonekynsipHole aHcambnu. OCHOBHbIE (PYHKLMUM CynpaMonekynspHbix 06pa3oBaHuii
(pacnosHaBaHue, nepeHoc, npespaleHne). Mictopusa passutns XuMmnm MakpoLnKINYecKmnx
coeanHeHun. OTKpbITUE KpayH-COeAMHEHWNA, KpUNTaHLOB, MeTaLMKNogaHoB.

Tema 2. Ocob6eHHOCTM CX ¢ yyacTMeM HeopraHU4eckux cCoeauHeHUNn.
npaktnyeckoe 3aHsitne (2 4aca(os)):
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LOncpunbHble Monekynbl: 0COBEHHOCTU CTPOEHMUSI MONEKYN, KPUCTaNIMYECKO CTPYKTYpbl, PACTBOPOB
B BOJE 1 OpraHnyeckmx pactsopurensx. [10BepxHOCTHO-aKTUBHbIE BelecTBa: knaccugukaums
(konnovgHble, HEKONNMOWIHbIE), TUMbl (AHWOHHbIE, KATUOHHbIE, HEMOHHbIE, LIBUTTEPUOHHbIE,
BbICOKOMONEKynsapHbie). MmapoTponbl. CBONCTBA pacTBOPOB MOBEPXHOCTHO-AKTUBHbIX BELECTB U
rmapoTponos. MuuennoobpasoBaHune n accoumaums, KpUTUYECKME KOHLIEHTpaLMm
muuennoobpasosanus (KKM), arperauun (KKA). Tunbl 0bpasytowmxcs arperatos: Manble arperatbl,
npsiMble MULLEeNbl (Cdpepuyeckmne, ctepxHeobpasHble), rekcaroHanbHble goasbl, 0bpaTHbIe
MULLEeNsbl, MUKPO3Mynbcum, amynobcun. MNpupoaHsie MNMAB. Jlunnabl. Jlunocomsl. KnetoyHble
MeMOpaHbI.

Tema 3. CBOMCTBa pacTBOPOB NOBEPXHOCTHO-aKTUBHbIX BELLLECTB U TMAOPOTPONOB.
npakTudeckoe 3aHsitne (2 yaca(os)):

CBasblBaHWe MULENNaMM MOHOB 1 MONEKYN, BIMSHME TUNa 1 KoHueHTpauum MNAB, pasmepa,
nNpvpoabl 1 3apsiaa NPoOTMBOMOHOB, f0OABOK Conelt, coctasa pacteoputens. Conobunmaaums:
LBVXYLUME CUNbl, BIUSIHWE NPUPOLbI U KOHUEHTpauun conobunmnsara, cogepxanms nobasok,
cBoicTe pacteoputens. OCobeHHOCTV NPOTEKAHNS peakuuii KoMnnekcoobpasoBaHus B pacTBopax
MAB. BoamoxHocTu MeTona SM-penakcaumm npu nay4eHnn siBeHnin accoumarmm ¢ y4actmem
MULLENN Kak HaHopaaMepHbIx 06bekToB. OCOBEHHOCTM penakcauuy NPOTOHOB B pacTBOpPax
napamarHUTHbIX METaNNOKOMMNNEKCOB Ha ocHoBe coeauHeHui ragonnHns(lll) n maprandua(ll).

Tema 4. Oco6eHHOCTH NpOoTEeKaHNUA peakL i KomnnekcoobpasoBaHus B pacTtsopax MAB.
npaktnyeckoe 3aHsitne (2 4aca(os)):

9KcneprMeHTaNnbHble OCHOBbI CynpaMOoNeKynsipHO HeopraHMYeckoin xummm. Makpoumknmyeckune
coeauHeHusl. HomeHknatypa n knaccucpukaums. Tunbl IMraHaoB: KpayH-adompbl, NogaHobl,
KpunTaHobl, KABUTaHObl, CpepaHabl, LMKNOLEKCTPUHBI, MPUPOAHbIE NOHOMOPbI, KANTMKCAPEHbI,
TnakanukcapeHbl, KykypouTypusbl - 0COOEHHOCTM CTPOEHNS, BOSMOXHOCTN 00pa3oBaHus
KOMMNEKCOB C PasnnyHbIMA MOHAMUN 1 MONEKYNaMW.

Tema 5. 9kcnepumeHTanbHble OCHOBbI CYNpaMoseKynsipHON HeopraHU4Yeckon XMmMun.
npakTnyeckoe 3aHsitne (2 4aca(os)):

3agaym n BO3MOXHOCTUM CyrnpaMonekynspHon xummun. MonekynsapHoe pacno3HaBaHue kak
HanpaBneHHoe cBa3biBaHWe. KomnnekcoobpasoBaHume Tmna "roctb-xo3sun" ("peuentop-cybetpar"),
OCHOBHbIE MOHATUA N NPU3HaKN. KoMnnekcbl MakpoLUMKINYECKUX COeQUHEHWI C MOHaMN METasnos U
MONEKYNSPHbIMU KaTMOHaMN Kak PasHOBUOHOCTb KOMMNEKCOB "roCTb-x03auH". [pupona
B3aMMOOENCTBUSA OOHOPHbIX aTOMOB MakKpOLMKINYECKUX NUraH4oB C MOHaMN MeTannos U
asoTcogepxawmmmn katmoHamu. Buabl pacnosHaesaHus: cpepryeckoe, TeTpasapuyeckoe,
nuHeriHoe. Pacno3HaBaHme KaTMOHOB, aHMOHOB, HENTpanbHbIX Monekyn. OcobeHHOCTH
KPWUCTaNnM4ecKom CTPYKTYypbl KOMMIEKCOB A8 Pas3HbIX BUAOB PeLEenTOpoB U cybcTpaTos.

Tema 6. Tunbl MakpoMonekysn, ucnosnbayembix B CX.
npakTnyeckoe 3aHsitne (2 4aca(os)):

dakTopbl, ONpeaensowme coctaB 1 yCTONYMBOCTb MAaKPOLIMKINYECKMX KOMMIEKCOB B PACTBOPE:
4MCNO M NPUPOLA AOHOPHbIX aTOMOB NraHaa ero KoHopMaums, agpdekTbl conbBaTaumnm n
neconbBaTauun. Makpounknndeckunin agodpekT. KoHuenumusi onTuManbHOro NpocTpPaHCTBEHHOrO
COOTBETCTBMS roCcTsl U X03amnHa. KOHTposb Haa CeNeKTUBHOCTBIO KOMMIEKCo0bpa3oBaHus
MaKpPOLUMKNOB C MOHaMu MeTan/oB: AnaMeTp, 3apsia, Npupoaa KaTuoHa; Hanmyme, Y4Cno u pasmep
KOneL, XeCTKOCTb CTPYKTYpbl, Hanm4ne pyHKUMOHaNbHbIX KOHLUEBbIX rpynm. MpuHUmMn ABOMHOM
KOMMJIEMEHTaPHOCTH

Tema 7. MonekynsipHoe pacno3HaBaHue. Komnnekcoobpa3oBaHue Tuna "rocTb-Xo03sMH"
npaktnyeckoe 3aHsitne (2 4aca(os)):

TpaHcnopt cynepmonekyn. OCo6eHHOCTY KOMMNEKCo0bpa3oBaHMsa MaKpOLMKIOB C MOHAMM
MeTannoB Ha rpaHuLe pasgena a3 BoLa-opraHnyecknii pacteBoputens (MembpaHa) B npoeccax
aKCTpakumm n nepeHoca. MembpaHHbiii TpaHcnopT. MNapameTpbl, onpeaenstowme TPaHCNOPTHbIE
cBoOiCTBa nuraHaa. lNMepeHoc NocpeacTBOM HOCUTENER U Yepel TpaHCMeMOpPaHHbIe KaHanbl.
MexaHuam TpaHcnopTa (YHUnopT, CUMNOPT, aHTUNOPT). CONPSXEHHbIN NEPEHOC (KATUOH-3NEKTPOH,
KaTUOH-NPOTOH, POTOCOMNPSAXEHHbIV MPOLECC).

Tema 8. Pacno3sHaBaHue KaTUOHOB, aHUOHOB, HEUTPa/bHbIX MONEKYII.
npaKkTudeckoe 3aHsitne (2 yaca(os)):
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Mporpamma omcuunnmHbl "CynpamonekynsipHas HeopraHunyeckas xmmus "; 04.03.01 Xumus; 3aseaytowmin kadenpoi, 4.H. (npodpeccop)
Awmupos P.P.

BrnnsiHue TpexmepHoOm CTPYKTYPHOM OpraHn3auum Ha SpdeKTUBHOCTb U CENTEKTUBHOCTb
KoopAMHauMyM MOHOB METANIOB Ha NpUMepe KOMMNIeKcoobpasoBaHms ¢ nogaHoamMu,
KpayH-achupamu, kpuntaHoamu, cdepanoamu. BnnsHue ruopodobHon nonoct, PeHoNbHbIX
FMAPOKCU-TPYNN 1 KOHGOPMALIMKN X038MHaA Ha KOMMekcoobpa3oBaHmne KanmkcapeHos,
KannkcpesopumHapeHoB, KyKypbutypunos 1 UMKNOLEKCTPUHOB C MOHAMW METANOB U
MONEKYNSAPHBIMU KaToHamMu. dakTopbl, ONpenensiowmne CenekTMBHOCTb KOMMNIEKCO0bpasoBaHms
NpW OTCYTCTBMM FEOMETPUYECKO KOMMNEMEHTAPHOCTUN peuenTopa u cybeTpaTta. Mpupona n ponb
Bknaga CH-U B3aumopericteuin cybectparta ¢ apoMaTtuHeckoi CUCTEMOI peLenTopa B YyCTONYMBOCTb
KoMmnnekca.

Tema 9. dakTOpbIl, ONpenensioLLe cocTaB U YCTOMYUBOCTb MAaKPOLIMK/IMYECKUX KOMM/IEKCOB
B pacTBope
npakTudeckoe 3aHsitne (2 yaca(os)):

[MpuMeHeHne NnogaHaoB, KpayH-cCoeAMHEHWNA, KPUNTaHLOB, CpepaHaoB, KaBUTaHOOB, KanukcapeHoB
N UMKNOL4EKCTPUHOB. HeopraHnyeckunn cuHTes. PasgeneHne noHos metannos. Pasgenenne
n30TonNoB. [prMeHeHne B aHanMTn4eckoi xmmmn. NepeHoc noHoB. MembpaHbl ¢ n3bupartenbHom
npoHuuaemocTbio. CynpamonekynspHblil Katanns peakunn pasnoxeHus U cUuHTesa.
MoaoennpoBaHne OesaTeNbHOCTA (DEPMEHTOB (BMOMONEKYNSAPHbLIA 1 aBMOTUYECKUIA KaTanma).
XuMunyeckue ceHcopsbl. [epekntoyatrowme yctporncTea. XMMMOHUKa. HeopraHnyeckne ABOVHbIE
cnvpanu; pennnkaums.

Tema 10. Mem6paHHbIN TpaHcnoOpT cynepMonekyn. MpumeHeHne MeMOpaHHbIX TEXHONOMUIA
ANns paspgeneHnsa MOHOB, U30TOMNOB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

MpupoaHble peuenTtopsbl. NloHOGOPbI (BaNnMHOMULVH, 60BEPULIMH, SHHUATUH, nasanoum A,
rpamMmunamnHbl). OCO6EHHOCTM CTPOEHNS 1 0O6pa30BaHUS KOMMNEKCOB C KATUOHAMM WENOYHbIX U
LWenoYHO3EeMeNbHbIX MeTannoB. BanMHOMUUWH, CTPYKTYpa MONEKYNSPHOM Lenu, ponb
BHYTPUMONEKYNSAPHbBIX BOOOPOLHbIX CBA3E B DOPMMPOBAHNN CTPYKTYPbl, KOHGdOpMauumn B
pacTBOpUTENSX pasHov Npupoabl. LIMknoaekcTpuHbl ? 0COBEHHOCTM CTPOEHMS NMPUPOLHbBIX
LUMKNOOEKCTPUHOB, BO3MOXHOCTM U POfb (OYHKLMOHANU3aunn o BEPXHEMY U HUXHEMY 0boay.
JBrXywme cmunbl B3aMMOAENCTBMS LIMKNOAEKCTPUHOB C cybcTpatamu. MpumeHeHne
LMKIOOEKCTPUHOB B MeauUmMHe AN aApeCcHO 0OCTaBKM NekapCTBEHHbIX NpenapaTos.

Tema 11. CynpamonekynsipHbin Katanus. KoMnnekcbl MeTaN/IoB Kak CyrnpaMoneKynsipHbie
Karanuaatopbl. MetannodpepMeHTbl. (Kpyrnbi cton ? case study)

npakTnyeckoe 3aHsitne (2 4aca(os)):

MeTauuknogaHbl (KanmkcapeHbl, TMakanmkcapeHbl, KannkcpesopunHapeHsbl). [NpumeHeHne conen B
TEMNNATHOM CUHTE3e MeTauunknodaHos. KoopaMHaUNOHHbIE BO3MOXHOCTU METALMKIO(aHOB
(rmapoKcunbHble rpynnbl HA BEPXHEM N HUXHEM 0boaax, apoMatmyeckast nonocTb). Ponb pasmepa
MONOCTW NPY POCTE YMCNA ONIMTOMEPHbIX 3BEHbEB. PYHKLIMOHANM3aLMA METAUUKIOGaHOB No
HUXHeMy 1 BepxHemy oboaam. BogopacTtBopumble MeTaumkiogaHbl. Bo3MOXHOCTU arpernpoBaHums
LMNCOUNBbHBIX METaLMKIO(aHOB B BOAEe, 06pa3oBaHMe CMELLaHHbIX arperaTtoB ¢ muuennamu MNAB.

Tema 12. NMpupoaHble peuenTopbl. AHTMGMOTUKM KaK MOHOCPOpPbl KaTUOHOB METanoB..
npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTtpacTtHble areHTbl (KA) B MarHMTHo-pe3oHaHcHom Tomorpadoum (MPT). Kommepyeckue KA Ha
OCHOBE NIMHENHBIX U LIMKIINYECKNX NONMAMUHONONMKapbokcnnaToB 1 X NPON3BOOHbIX (CBONCTBA,
HepocTaTkm). [NMposeneHne B FAM-penakcauumn cBa3biBaHNS NapamMarHUTHbIX NOHOB C MONUMEPHbLIMA
nuraHgamm. CamoopraHmsaumm 1 BKIKYEHNE KOMMNAEKCOB C ANMOUNbHBIMK NUraHaaMu B MULENNbI U
BE3UKY/bl, TMNOCOMbI Kak cnocob nposiBneHns adppekToB KOHTpacTnpoBaHus B MPT. Bo3aMoxHOCTU
arpermpoBaHHbIX METANNOKOMMNEKCOB HA OCHOBE MeTauuknogaHos B kadyectse KA onsa MPT.

Tema 13. L',I/IKHO.IJ,EKCTpI/IHbI: 06pa303a|-w|e KOMMneKcoB BK/IKO4YeHUs, npuMeHeHne B
MeauLnHe.

npaktnyeckoe 3aHsitne (2 4aca(os)):

KTPOHHEBH
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Awmupos P.P.

LinknooekcTpuHbl ? 0COBEHHOCTU CTPOEHMS NMPUPOOHbBIX LIMKNOAEKCTPUHOB, BO3MOXHOCTU 1 POJb MX
pasmepa, yHKLMOHANM3aUMmM Mo BEPXHEMY U HUXHEMY o6oay. [BuXylwme cunbl B3aMMooencTems
LMKnoaekcTprHoB ¢ cybctpatammu. OcobeHHOCTY B3anMOLECTBUS LIMKIIOAEKCTPUHOB C
BELLEeCTBaMM, POsb MONISPHOCTU MONOCTU 1 06000B. [NprMeHeHre LMKNOOEKCTPUHOB B MEAMLUVHE
0051 aApPeCcHO OOCTaBKM NeKapCTBEHHbIX MpenapaTos

Tema 14. MeTauuknodaHbl (KanMkKcapeHbl, TMaKanukcapeHbl, KanmKkcpe3opLuuHapeHbl) U ux
KOOpAVMHALMOHHbIe BO3MOXHOCTW. (Kpyrnbi cTon - case study)

npakTudeckoe 3aHsitne (2 yaca(os)):

LLMknopekCTpuHbl ? 0COBEHHOCTM CTPOEHMS MPUPOLHBIX LIMKNOAEKCTPMHOB, BO3MOXHOCTU M POfb NX
pasmepa, oyHKLMOHANM3aumm no BEPXHEMY 1 HUXHeMy oboay. [Buxylme cunbl B3aMOLENCTBUSA
LMKNOLEKCTPUHOB ¢ cybcTpatamu. OcobeHHOCTM B3aMOLENCTBUS LIMKIOLEKCTPUHOB C
BELLECTBAMU, POJib NOASPHOCTM NONOCTH 1 06040B. [TpUMEHEHNE LUKNOOEKCTPUHOB B MEANLIMHE
LNS afpecHO [OCTaBKM NEKapPCTBEHHbIX Mpenaparos.

Tema 15. BoamoxHoctu Metona dM-penakcaumm npm nay4yeHnn SBeHNA accoumalmm c
yyacTuem MULLENN Kak HAHOpPa3MepPHbIX 060 bEeKTOB.

npakTnyeckoe 3aHsitne (2 4aca(os)):

BoamoxHocTn MeTona AM-penakcauumm npu n3y4eHun BReHnin accoumaumm ¢ y4actmem Muuenn
Kak HaHOpa3MepHbIX 00 beKTOB. Ponb Npupoabl KOPPENSALNOHHBIX BPEMEH HA CMOCOBHOCTb
napamMarHUTHOro 3oH4a faBaTb OTK/MK HA N3MEHEHUE pa3Mepa aHanIM3npyeMoro obbekTa.
OcobeHHOCTN penakcaumm NPOTOHOB B pacTBOpax NapaMarHUTHbIX METANNIOKOMMIIEKCOB HA OCHOBE
coennHeHunn ragonuHusa(lll) n mapraxua(ll). NposenexHne B AM-penakcaunmn ces3biBaHUA
napamarHUTHbIX NOHOB C MONUMEPHbBIMU IUraHaamMu.

Tema 16. KoHTpacTHble areHTbl B MP-Tomorpadcoun.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTpacTHble areHTbl (KA) B MarHuTHo-pe3oHaHcHon Tomorpadum (MPT). Komnnekcbl
raponuHus(lll), mapraHua(ll) n xenesa(lll) kak ocHoBa koHTpacTupoBaHms MPT-n3obpaxeHui.
Kommepueckne KA Ha 0OCHOBE NMNHENHBIX U LIMKNMYECKUX NONNAMUHOMONNKAPOOKCUNaToB 1 nx
NPOn3BOAHbIX (CBOWCTBA, HEAOCTATKN).

Tema 17. KoHTpacTHblie MPT-areHTbl HA OCHOBE CaMOOPraHM3YHOLLUXCA CUCTEM
npakTnyeckoe 3aHsitne (2 4aca(os)):

CamoopraHnsauus n BKNYEHNE KOMMNNEKCOB C ANMPUNBbHBIMU NUFraH4aMN B MULLEN LI N BE3UKYNbI,
NNNOCOMbI Kak cnocob nposiBneHns adodekToB KOHTpacTnposarHns B MPT. Bo3aMoXHoOCTH
arpermpoBaHHbIX METANNOKOMMMIEKCOB Ha OCHOBE MeTauumknodgaHos B kadecTtee KA ona MPT. Ponb
cocTaBa 1 CTPOEHUs 3aMecTuTenein Ha 0boaax MakpoLUukna Ha arperaunoHHoi NoBeaeHne n
CNoCcoBHOCTb K CBA3bIBAHUIO MOHOB 30H00B.

Tema 18. KoHTpacTHble MPT-areHTbl Ha OCHOBE HaHO4YacTuL,
npaktnyeckoe 3aHsitne (2 4aca(os)):

[lBa noaxona K KOHCTpympoBaHuio HaHodacTuy ansa MPT. Vicnonb3oBaHme ?nacCuBHbIX?
(BnamMarHUTHbIX) HAHOYaCTWL, B KQ4ECTBE OCHOBbI AN151 HAHECEHMS NapaMarHUTHbIX
MeTanIoKomMniekcos. MarHUTHO-akTMBHbIE HAHOYACTULbI Kak napamarHutHole AMP-30Habl. Ponb
?MSArkoin? (3awmTHOM) 060N0YKM B pa3Mepe MarHUTHOro ?s4pa? n ero napamarHeTuame.
HaHovacTuubl Ha OCHOBE OKCUA0B METANNOB (Xenesa, ragonvHus, mapraHua). BoamoxHocTtu
rMapoUIN3aLmMmn HaHo4YacTL OKCUAOB Xenesa, CTabunnanpoBaHHbIX rMapPOgO6HbIMM
obonoykamu.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Buabl
N Paapen Cemectp| HEAN | caMocTosiTenbHo [TpyAOEMKOCTH ;?‘%%:L';gz;gzg;
AducumnnuHbl pcemecrpa pab6othbl (B yacax) a60TbI
CTY.eHTOB P
Tema 1. BeegeHuve B
ANcumnnnHy
"CynpamonekynspHas
1
PeructpaunpHHblii Homep 731317 DAEKTPOHHEH
Crpanuya 9 yn3 21. 11} yLH,lfI,F EP‘CH Tl:::.r




Mporpamma omcuunnmHbl "CynpamonekynsipHas HeopraHunyeckas xmmus "; 04.03.01 Xumus; 3aseaytowmin kadenpoi, 4.H. (npodpeccop)

Amunpos P.P.

xumns" (CX). Nctopudeckne acnektbl, cBa3b CX ¢ ApyrnmMum Haykamu.
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Awmupos P.P.
Bunel dDopMbl KOHTPONSA
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb CaMOCTOSTENLHOVA
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 2. OcobeHHOCTH
> CX ¢ yyacTtnem 8 5 Egﬂ;oLJSZFKC? 5 nomMawHee
" |[HeopraHnyeckmnx sanaHns 3ajaHue
COoeVNHEHUN.
Tema 3. CsolicTBa
pacTBOpPOB noaroToska
3. |MTOBEPXHOCTHO-aKTUBHbIX 8 3 |oomawHero 2 ggx:FL:JMHee ©
BELWECTB U 3anaHus
rMAOpoOTPONOoB.
Tema 4. OcobeHHOCTH
. noaroToska
4. [MPOTEKaHMS peakuni 8 4 |pomawnero 5 nomMawHee
" [komMnnekcoobpazoBaHUs sanaHns 3agaHue
B pacTtsopax [MAB.
Tema 5.
SKcnepuMeHTanbHble
noaroToBK
5. [oCHOBbI 8 5 ugﬂa?ugerg 5 nomMauwHee
" |cynpamonekynspHom 3a0aHNs 3apjaHve
HeopraHn4yeckom XMMnn.
Tema 6. Tunobl no4AroToBka
6. [Makpomonekyn, 8 6 |oomalHero 2 ggx::JMHee ©
ncrnonbsyembix B CX. 3agaHug
T :
ema 7. MonekynsipHoe [NOOrOTOBKA
- |pacnosHasaHve. 8 7 |nomawnero 5 nomMaulHee
" IKomnnekcoobpasoBaHune 3anaHns 3afaHune
TMNa "roCcTb-X034nH"
Tema 8.
8 PacnosHaBaHue 8 8 zgﬂ;ﬂﬁgr'(g 5 nomMawHee
" |KaTMOHOB, aHNOHOB, sanaHns 3agaHue
HEeNTpanbHbIX MONEKY.
Tema 9. dakTopbI,
onpenensouwme coctas noaroToBka
9. |1 yCTOMYNBOCTb 8 9 |momalwwHero 2 gg;:ﬁj;eee
MaKpPOLMKINYECKNX 3agaHus
KOMMNEKCOB B pacTBope
Tema 10. MembpaHHbiIi
TpaHcnopT
cynepMoneKky .
10 [MpnmeHeHune 8 10 zgﬂ;ﬂSeBrKg 5 JomalHee
‘IMemMbpaHHbIX 3anaHns 3agaHue
TEXHONorum ang
pasneneHns NoHoB,
N30TOMOB.
Tema 11.
CynpamonekynsipHbiii
katanus. Komnnekcol
MEeTannoB Kak noaroToska
11.|cynpamonekynspHbie 8 11 |oomauwHero 2 ggx:ﬂJMHee ©
Katanmsaropsl. 3agaHus
MeTtannodepMeHTbI.
(kpyrnbii cton ? case
study)
PervucrpaumnoHHbii Homep 731317 OAEKTPOHHEBEH
Bl VHUBEPCHTET
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Awmupos P.P.
Bunel . dDopMbl KOHTPONSA
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb CaMOCTOSITENLHOIA
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 12. [NpupoaHbie
peuenTopbl. noaroToska
12.|AHTMONOTUKN Kak 8 12 |oomauwHero 2 ggx:;u;eee
MOHOMPOPbI KATUOHOB 3anaHus
MeTannos.
Tema 13.
LinknooekcTpuHbl:
obpasoBaHne MOAroToBKa
MalLlH
13.|koMnnekcos 8 13 |momawHero 2 3ﬂ§naaHmeee
BK/IOYEHMS, 3anaHus
NPUMEHEHME B
MeanLnHe.
Tema 14.
MeTauuknodaHsl
(kanukcapeHsl,
TnakanukcapeHbl, noaroToska
14.[kannkcpesopumnHapeHbl)| 8 14  |nomawHero 2 ggx::JMHeee
N NX KOOPANHALNOHHbIE 3anaHus
BO3MOXHOCTW. (KPYr/bl
cTon - case study)
Tema 15. BOo3MOXHOCTM
metona
AM-penakcaumm npm
o noaroToBK
15, |43y4eHMI ABNEHMA 8 15 ugﬂa?ugerg 5 JomMauwHee
‘laccoumaumn ¢ y4actmem 3a0aHms 3agaHve
MyLLenn Kak
HaHopa3MepHbIX
06 BHEKTOB.
Tema 16. KoOHTpacTHblE noAroToBka
16.|areHTbl B 8 16 |oomawHero 2 ggxs:JMHeee
MP-Tomorpadoun. 3anaHuns
Tema 17. KoHTpacTHble
17 MPT-areHTbl Ha OCHOBE 8 17 Egﬂ;ﬂg:r'(g 5 JomallHee
‘lcamoopraHmayrowmxcs 3a0anms 3agaHue
cucTem
Tema 18. KoHTpacTHblE NoAroToBka K
18.|MPT-areHTbl Ha 0CcHoBE 8 18  |KOHTPONbHOM 2 Kc;ggr;ganaﬂ
HaHo4YacTuL paboTte P
Wtoro 36

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
KOMMNbIOTEPHbIE NPe3eHTaunmn NeKLuii;

PernctpaunoHHbin Homep 731317
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- KPYrAbliA CTON C NPUBREYEHNEM BeayLlMX CNeumnanicTos B 06nacT nccnenoBaHns KatanmTnyeckom
aKTMBHOCTW CynpaMonekynsapHbIX KOMnaekcos metannos no pasgeny 11 "CynpamonekynspHbii
katanna"

- KPYrnbliA CTON C NPUBNEYEHNEM BEAYLWMX CNELNANNCTOB B 061aCTV CMHTE3a M KOOPAMHALMOHHOM
XMMnn MeTaumknodpaHos no pasgeny 14 "MetaumknogaHbl 1 NX KOOPANHALMOHHbIE BO3MOXHOCTM"

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPO/S ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. BBepeHue B gucuunnuHy "CynpamonekynsipHaa xumus" (CX). Uctopunueckune
acnekTbl, cBA3b CX ¢ Apyrumm HayKamu.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

OCHOBHbIE MOHATUSA CynPaMOEKYNSIPHOM XMMUKX, ee B3aUMOCBS3b C APYrMMy 06nacTsMm HayKu:
oU3NKOWA, xmmmren, bruonoruei, matepranoBefeHNEM. HEOPraHNYECKON XMMNE U OPYTUMN HAyKaMMU..

Tema 2. OcobeHHOCTM CX € yyacTMeM HeopraHU4eCckux coeauHeHUNn.
HoMallHee 3afaHune , NpyUMepHbIe BONPOCHI:

OcobeHHocTn CX € yyacTneM HeopraHMYecKnx coeamHeHmnin. MNpoueccol ¢ yyacTmeM andunbHbIX
coeavHeHui. MNMpupoaa cynpaMonekynspHbiX B3auMo4enCcTBumm

Tema 3. CBoKCTBa pacTBOPOB NOBEPXHOCTHO-aKTUBHbIX BELLLECTB M rMAPOTPOMNOB.
noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

CBoiicTBa pacTBOPOB NMOBEPXHOCTHO-AKTUBHbIX BELECTB M rMAPOTPONoB. [MoBEPXHOCTHO-aKTUBHbIE
BellecTBa: knaccugukaums (KonnonaHble, HEKONNOWHbIE), TUMbl (AHUOHHBIE, KATUOHHbIE,
HEeWOHHbIE, LUBUTTEPUOHHbIE, BICOKOMONEKYNSPHbIE). MnapoTponsl. CBOMCTBA pacTBOPOB
NOBEPXHOCTHO-AKTVBHbIX BEWECTB U rMApPOTPOrOoB.

Tema 4. Oco6eHHOCTM NpOTEeKaHUA peakL M KoMmnnekcoobpasoBaHus B pacTtsopax MAB.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

OcobeHHOCTN NPOTEKAHNS peakunii komnnekcoobpasosaHust B pacTeopax [AB. CesabiBaHme
aHWOHOB 1 HelTpasbHbIX Monekyn BogopacteopuMbie MeTauuknodgaHsl. BoaMoxHoCTH
arpervpoBaHusi AMUNbHBIX METaLUMKIO(aHoB B BoAe, 06pa3oBaHMe CMELLAHHbIX arperaTos ¢
muuennamu MAB.50. MpupoaHbie MAB. lunnabl. Jlnnocombl. KnetoyHole MembpaHbl. CBA3biBaHME
MULLENIaMn MOHOB 1 MONEKYN, BIUSHWE Tnna 1 KoHueHTpauun MNMAB, pasmepa, npupoabl n 3apsaa
NPOTUBOMOHOB, f,O6ABOK CONEl, CocTaBa pacTBOPUTENSI.

Tema 5. 9kcnepumeHTanbHble OCHOBbI CynpaMosieKynsipHON HeopraHu4eckom XMmMun.
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

IKCNnepuMeHTanbHble OCHOBbI CynpamonekynsipHON HeopraHM4eckom XnMmmn. TpaHCnopTHbIe
PyHKLMM peLenTopoB

Tema 6. Tunbl MakpoMonekysn, ucnosnb3yembix B CX.
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

CynepMonekynbl U nonuMonekynsipHole aHcambnu. OCHOBHbIE GOYHKLIMM CYNpPaMOoneKynspHbIX
obpasoBaHuii (pacnosHaBaHue, NepeHoc, npespatleHne). Tunbl MakpoMonekyn, ncnonbayemboix B CX.

Tema 7. MonekynsipHoe pacno3HaBaHue. KomnnekcoobpasoBaHue Tuna "rocTb-Xo3suH"
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

MonekynsipHble ycTpoiicTBa. MonekynsapHoe pacnosHasaHue. KomnnekcoobpasoBaHuve tuna
"rocTb-x03siH" ("peuenTtop-cybcTpaT”), OCHOBHbIE MOHATMSA 1 NpU3Hakn. KoHuenuns onTuManbHOro
NPOCTPaHCTBEHHOIr0 COOTBETCTBMSA FOCT N XO35MHa.

Tema 8. Pacno3sHaBaHWe KaTUOHOB, aHUOHOB, HEUTPaIbHbIX MONEKYII.
noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:
PacnosHaBaHne KaTMOHOB, aHUOHOB, HEATPANbHbIX MONEKYI.

Tema 9. dakTOpbI, ONpeaensiowme cCoCTaB M YCTOMYNBOCTb MaKPOLIMKIIMYECKUX KOMMIEKCOB B
pacTtBope
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

dakTopbl, ONpenenstowme cocTas 1 yCTONYMBOCTb MAKPOLIMKINYECKMX KOMMIEKCOB B PACTBOpPE:
4MCNO M NPUPOAa LOHOPHbIX aTOMOB NraHaa ero KoHdopMauus, apdeKTbl conbBaTaLun n
neconbeatauun. Makpounknnyeckunii agpcpekT.

Tema 10. MeM6paHHbIV TpaHCNOPT cynepMonekyn. IpumeHeHne MeMOpPaHHbIX TEXHONOTUK aNns
pa3neneHusi NOHOB, U3OTOMOB.

LoMallHee 3afaHne , NpUMepHbIe BOMPOCHI:

MeMbpaHHbI TpaHCnopT cynepmonekyn. lNMprMeHeHne MeMbpaHHbIX TEXHONOTUIA NS pa3neneHns
NOHOB, n3oTonoB. OcobeHHOCTN KOMNNEKCO0Opa30BaHNS MaKpPOLIMKIOB C MOHAMU METANNIOB Ha
rpaHuue pasgena a3 Boaa-opraHnyeckuini pactsopuTens (MembpaHa) B npoueccax aKCTpakuum u
nepeHoca. MeMbpaHHbIin TpaHcnopT. MapameTpbl, onpeaensiowmne TPaHCNOPTHbIE CBONCTBA
nuraHga. NepeHoc nocpencTBOM HOCUTENEN 1 Yeped TPaHCMeEMOpPaHHbIE KaHanbl.

Tema 11. CynpamonekynsipHbin Katanus. KoMnnekcbl MeTaN/IoB Kak CyrnpaMoneKynsipHbie
Karanuaatopbl. MetannodpepMeHTbl. (Kpyrnbini cton ? case study)

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

CynpamonekynsipHbii kaTanna. KoMnnekcbl METannoB Kak CynpamMonekynsipHbie Katanm3aTopbl.
MetannodepMeHThbl. (Kpyrnblid cton ? case study)

Tema 12. NMpupoaHblie peuentTopbl. AHTMGMOTUKM KaK MOHOCPOpPbl KaTUOHOB METanoB..
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

MpupoaHble peuentopbl. AHTUOMOTMKM Kak MOHOGPOPbI KATUOHOB MeTannoB. MprpoaHble peuenTopbl.
NoHodbopbl (BannHOMMUMH, 6OBEPULNH, SHHMATKH, nadanounn A, rpammumanHbl). OcobeHHOCTH
CTPOEHMS 1 06pa30BaHUS KOMMIEKCOB C KATUOHAMU LENOYHbIX U WeT0YHO3EMENbHBIX METANOB.

Tema 13. L',VIKHO.IJ,GKCTpI/IHbI: 06pa303a|-me KOMMNNneKcoB BK/KO4YeHusA, npumMmeHeHne B MeguLLnHe.

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

LimknopekcTpuHbl: 06pa3oBaHne KOMMNEKCOB BKIOYEHNS, MPUMEHEHNE B MEANLIMHE.
LImknopekCTpuHbl ? 0COBEHHOCTM CTPOEHMS MPUPOLHbBIX LIMKIOAEKCTPUHOB, BO3MOXHOCTU 1 POJib
PyHKLIMOHANM3aLUmMmM N0 BEPXHEMY M HUXHeMy oboay.

Tema 14. MeTtauuknodaHbl (KanMkKcapeHbl, TMaKanukcapeHbl, KaMKcpe3opLunHapeHbl) N Ux
KOOpAVMHALMOHHbIe BO3MOXHOCTW. (Kpyrnbi cTon - case study)

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

MeTtauunknodaHbl (KanukcapeHbl, TMakanmkcapeHbl, KannmKCpe3opumHapeHbl) 1 nx
KOOpAMHALUMOHHbIE BO3MOXHOCTW. (Kpyrnbii cTon ? case study) MetauunknodaHbl (KanvkcapeHs,
TnakanukcapeHbl, KanmkcpesopuunHapeHsbl). NpumeHeHne conen B TEMNIATHOM CUHTE3e
MeTauunknodaHos. KoopanHauMOHHbIE BO3MOXHOCTM MeTaunKnoaHoB (MMAPOKCUbHbIE FPYNMbl HA
BEPXHEM N HMXHeM obofax, apoMaTnyeckasi nonocThb).

Tema 15. BoamoxHoctu Metona SM-penakcaumm npm usy4yeHun siBJIeHUA accoumalmm c
yyacTuem MULLEeNN Kak HAHOPa3MepPHbIX 00 bEeKTOB.

JOoMallHee 3aaHune , npnMepHblie BOMNPOChHI:

Accounauunsa oudunbHbIX COeaUHEHNn No gaHHbIM Metona AMP Bo3amoxHocTn MeTona
AM-penakcaumm npu n3y4eHnn SBReHUin accoumaumm ¢ y4actTmem MuLen Kak HaHopa3mepHbIX
06bekToB. [NposeneHne B AM-penakcaumm cBsa3biBaHWS NapamMarHUTHbIX MOHOB C NMOAMMEPHbBIMM
nuraHgamu.

Tema 16. KoHTpacTHble areHTbl B MP-Tomorpadoun.

JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

KoHTpacTHble areHTbl B MP-TOMOrpadun.

Tema 17. KoHTpacTHblie MPT-areHTbl HA OCHOBE CaMOOpPraHM3YIOLUXCA CUCTEM
JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:
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KoHTpacTHble MPT-areHTbl Ha 0CHOBe camoopraHuayowmxcsa cuctem Kommepyeckne KA Ha ocHoBe
NINHENHBIX N UMKIMYECKMX NONMaMnHONonnkapbokcmnaToB 1 nx Npon3BOAHbIX (CBOMCTBA,
HepocTtaTkm). CaMoopraHmM3aunmn 1 BKIKOYEHNE KOMMIEKCOB C ANMUIBHBIMU NUraHAaMN B MULIENSTbI 1
BE3UKY/bl, TMNOCOMbI Kak crnocob nposiBneHns adhpekToB KoHTpacTnposaHusi B MPT. 60.
B0O3MOXHOCTM NMPUMEHEHNS arpernpoBaHHbIX MeTannokommniekcos B kadectse KA ona MPT.

Tema 18. KoHTtpacTtHble MPT-areHTbl Ha OCHOBE HaHO4YacTuL,
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

KoHTpacTHble MPT-areHTbl Ha OCHOBE CaMoopraHunayowmnxcst HaHo4actumy KoHTponbHas pabota
Bonpocbl k KOHTpoNbHOI paboTe npuBeneHbl B pasaene "lMpoyee”

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
Bonpocbl kK KOHTPONbHON paboTe

1. ToHATMS 1 93bIK CynpamMonekynspHOi XUMUN.

2. CBsi3b CynpaMoneKkynsipHON XuMun ¢ opyrumMm obnactsamm Hayku: consnkom, xmMmei, buonoruei,
MaTepuanoBeneHNEM.

3. CynepMonekynbl U NONMMONEKYNSiPHbIE aHcambnu.

4. OCHOBHble (YHKLIMM CynpamMonekynspHbix 06pasoBaHuii (pacno3HaBaHne, NepeHoc,
npespatieHune).

5. icTopns passntma XmMmm MakpoLMKINYECKUX COEeOUHEHWTA.

6. OTKpbITUE KpayH-COeAMHEeHWN, KpUNTaH40B, MeTauunkiogaHos.

7. 3aga4v 1 BO3MOXHOCTU CynpaMoneKkynsipHom Xumnm.

8. MonekynspHoe pacno3HaBaHue Kak HanpaBneHHOe CBSA3blBaHME.

9. KomnnekcoobpasoBaHue Tuna "roctb-xo3suH" ("peuentop-cybcTpart"), OCHOBHbIE MOHATUS U
NPU3HaKW.

10. KoMnnekcbl MakpoLUKINYECKMX COeAMHEHWNA C MOHAMW METANIOB N MONIEKYNSPHBIMU KaTUOHaMK
KakK pasHOBUIOHOCTb KOMMJIEKCOB "rOCTb-XO38UH".

11. Npupona B3aMMOAENCTBUSA LOHOPHbLIX aTOMOB MaKpOLUMKINYECKUX NUraHA0B C MOHaMN METaNNoB
N a3oTcodepXalmmMm KaTmoHamu.

12. Buapl pacno3HaBaHus: cdpepuyeckoe, TeTpasapnyeckoe, MMHENnHoe.

13. Pacno3HasaHve KaTMOHOB, aHMOHOB, HEMTPASIbHBIX MOMEKY.

14. OCOBEHHOCTN KPUCTANMYECKOM CTPYKTYPbl KOMMIEKCOB AN Pa3HbIX BUAOB PELENTOPOB U
cybcTpatos.

15. DKcnepuMeHTanbHbIe OCHOBbI CynpaMonekynsipHON HEOPraHNYeCKON XUMUN.

16. Makpouwuknnyeckne coegmHeHns. HomeHknarypa n knaccudukaums.

17. Tunbl NUraHooB: KpayH-adompbl, No4aHObl, KPpUATaHObl, KaBUTaHObl, CpepaHabl,
LMKNOAEKCTPVHbI, NPUPOLHbLIE MOHOMOPbI, KaNMKCapeHbl, TakanmkcapeHsbl, KyKypoutypunbi -

0COBEHHOCTHU CTpOEHus, BOSMOXHOCTHU o6pa303aH|/|9| KOMMnekcos C pa3/iIniyHbiIMN NOHaMn "
MoneKkynamu.

18. dakTopbl, onpegensolwme cocTas U YCTOMYMBOCTb MaKPOLMKINYECKMX KOMIMIEKCOB B PaCTBOpPE:
4nCno N Npupoaa OOHOPHbIX aTOMOB NUraHaa ero KoHgopMauus, agodpeKTbl conbBaTaumm n
feconbBaraumu. Makpoumnknnyecknin acpgoekr.

19. KoHuenums ontMManbHOro NPOCTPAHCTBEHHOI0 COOTBETCTBUA FOCTA U XO3AUNHA.

20. KoHTponb Haf CenekTUBHOCTbIO KOMNNEKCO06pa3oBaHNsi MaKpPOLIMKIIOB C MOHAMU METansoB:
omameTp, 3apsifi, Npvpoaa KaTuoHa; Hanm4me, YUCNo 1 pasmep Konel, XeCTKOCTb CTPYKTYpbl,
Hannyne OyHKLUMOHaNbHbIX KOHLEBbIX rpynn. MprHUMN OBONHON KOMNIEMEHTAaPHOCTH.

21. BnnsHne TpexMepHoi CTPYKTYpHOI OpraHm3aummn Ha a0geKTUBHOCTb U CENEKTUBHOCTb
KOOpAMHaLUM MOHOB METanIoB Ha NpruMepe KomnnekcoobpasoBaHusi ¢ nogaHLaMu,
KpayH-adompamu, KpuntaHaamu, cgpepaHiamu.
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22. BnusiHue ruapodpobHOM NonocTn, PeHONbHbIX TMAPOKCU-TPYMM U KOHCpOpMaLUUn X035IMHa Ha
Komnnekcoobpa3oBaHme KannkcapeHoB, KanmkCcpe3opLmHapeHoB, KyKypbutypunos 1
LMKNOLEKCTPMHOB C MOHaMM METaNoB U MONEKYNSIPHBIMUA KaTVOHaMMU.

23. dakTopbl, onpeaensiowme CenekTMBHOCTb KOMMNEKcoobpasoBaHms Npu OTCYTCTBUK
reoMeTpuYecKol KOMMNIEMEHTAPHOCTU peuenTopa 1 cybcTpara.

24. lNpupona v ponb Bknaga CH-[I BsaumogeicTauii cybcTpaTa ¢ apoMaTnyYeckoin CUCTEMOiA
peuenTopa B yCTOMYNBOCTb KOMMEKca.

25. lMprMeHeHne NofaHaoB, KpayH-COeANHEHNIA, KpNTaHaoB, cpepaHioB, KABUTAHOOB,
KanukcapeHoB W LIMKNOAEKCTPUHOB.

26. HeopraHuyeckuin cuHtes. PazoeneHne noHos metannos. PasgeneHne n3otonos. [NprMeHeHne B
aHanuTnyeckomn xummm. MNepeHoc noHoB. MeMbpaHbl ¢ M3bMpaTenbHON NPOHNLLAEMOCTLIO.

27. CynpamonekynspHbIii kKatanna peakumii pasnoxXeHns U CUHTe3a.
28. MonoenupoBaHue OesTenbHOCTN OepMeHTOB (BMOMONEKYNAPHLIA U abMOTUYECKNIA KaTanms).

29. Xnmuyeckune ceHcopsbl. lNMepekntoyatowme yctponctesa. XmuMmoHuka. HeopraHnyeckme ABOViHbIE
cnvpanu; pennnkaums.

30. TpaHcnopT cynepMonekyn.

31. OcobeHHOCTV KOMMIeKCco0bpa3oBaHMs MakpOLMKIOB C MOHAMV METANJIOB HAa rpaHuLe pasaena
has BoAa-opraHNyeckuii pactsopuTenb (MembpaHa) B npoleccax aKCTpakumm 1 nepeHoca.

32. MembpaHHbIii TpaHcnopT. [MapameTpsbl, onpenenstowme TPaHCNopPTHbLIE CBONCTBA NMraHaa.
33. lMepeHoc nocpeacTBOM HoCUTENER N Yeped TpaHCMeEMOpPaHHbIE KaHanbl.

34. MexaHu3Mm TpaHcrnopTa (YHUNOPT, CUMMOPT, aHTUMOPT).

35. ConpsxXeHHbIn nepeHoc (KaTUOH-3M1EKTPOH, KaTMOH-NPOTOH, OOTOCOMNPSAXEHHBIA NPOLECC).

36. MeTtaumknodaHbl (kanukcapeHbl, TMakanmkcapeHbl, KanuKcpe3opLuHapeHbl). MNprmeHeHne
coneri B TEMMNIATHOM CUHTE3€ MeTaunKIoaHoB.

37. KoopanHaUMOHHbIE BO3MOXHOCTN METALMKIO(AHOB (FMAPOKCUNbHbBIE TPYMNMbl HA BEPXHEM U
HUXHeM oboaax, apomaTmyeckast NonocTb).

38. Ponb pa3mepa NonocTn nNpun pocTte 4Yncna oJiuroMepHbIX 3BEHbEB. CDYHKLI,I/IOHaﬂI/I38.LI,I/I$|
MeTaunknogaHoB No HUXHEMY U BEPXHEMY obonam.

39. BonopacTteopuMble MeTaumknogaHbl. Bo3MOXHOCTM arpernpoBaHns UGUIbHbIX
MeTauuknogaHoB B Boae, obpa3oBaHme CMellaHHbIX arperaTtoB ¢ Mmuuennamm MNMAB.

40. MpupoaHble peuenTtopbl. IoHOgOopbI (BannHOMULMH, BOBEPULIMH, SHHUATWH, nasanoumng A,
rpamMvumManHbl).

41. OcobeHHOCTUN CTPOEHUSI N 0Bpa30BaHNS KOMMIEKCOB C KATMOHAMU WENOYHbIX U
LEeNoYHO3EeMe bHbIX MeTassos.

42. BanmHOMUUWMH, CTPYKTYpa MONEKYSIPHOW LLenu, poib BHYTPUMONEKYNSIPHBIX BOLAOPOLHbIX CBS3EN
B (0OPMMPOBaHNM CTPYKTYPbI, KOHGPOPMALIMM B PaCTBOPUTENSIX PA3HOA NPUPOLbI.

43. LInknooekcTpurHbl - 0COBEHHOCTM CTPOEHMS MPUPOLHbBIX LIMKIOLEKCTPUHOB, BO3MOXHOCTA 1
PONb COYHKLMOHANM3aunm no BepXHEMY 1 HUXHEMY 0boay.

44, ,D,BM)KyLI.I,VIe CW/bl B3aUMOLENCTBUSA LMKNOOEKCTPUHOB C Cy6CTpaTaMVI. I'IleMeHeHme
LMKnooekKCTpunHoB B MeonunHe onsd a,D,peCHOI7I OOCTaBKM neKapCTBEHHbIX npenaparos.

45. OncpunbHble Monekynbl: 0COBEHHOCTU CTPOEHUSI MONEKYN, KPUCTaNIMYECKO CTPYKTYpbI,
pPacTBOPOB B BOAE W OPraHNYeCcKMX PacTBOPUTENSIX.

46. NoBepXHOCTHO-akTUBHbIE BELECTBA: KNnaccugukaums (KonnovaHble, HEKONNOWUOHbIE), TUMbI
(aHWOHHbIEe, KATUOHHbIE, HENOHHbIE, LIBUTTEPUOHHbIE, BbICOKOMOEKYNSIPHbIE).

47. 'vopoTponbl. CBOMCTBA PacTBOPOB MOBEPXHOCTHO-AKTUBHbIX BELWECTB U MMAPOTPONOB.

48. MuuennoobpasoBaHne 1 accoumnaums, KpUTM4eckme KoHLeHTpauum muuennoobpasoBaHms
(KKM), arperauum (KKA).

49. Tunbl 0bpasyoWwmxcs arperatos: Manble arperatbl, NPsSIMbie MALENNbI (Cdpepuyeckme,
CTep>XHeobpasHble), rekcaroHanbHble asbl, 06paTHbIe MULENbI, MUKPO3MYNIbCUN, 3MYNbCUN.

50. MNpupoaHbie MAB. Nlununabl. JlInnocombl. KnetoyHble MeMbpaHbl.
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51. CBsizbiBaHVe MULIENNaMn MOHOB U MOMEKYN, BNIMSIHME TUNA 1 KOHUeHTpauumn MAB, pasmepa,
NpMpoabl 1 3apsifa NPOTMBOMOHOB, 10OABOK CONell, cocTaBa pacTBOPUTENS.

52. Contobunusaums: LBMUXYLWME CUNbl, BIUSIHAE NPUPOAbI M KOHLEHTpaLmMn contobunumaara,
coaepxXaHuns 0ob6aBoK, CBOMNCTB pacTBOPUTENSI.

53. OcobeHHOCTN NpoTeKaHUsl peakumnin komnnekcoobpasosaHus B pacteopax MNAB.

54. Bo3moxHocTn MeToaa AM-penakcaumm npu n3y4yeHnm SBneHnin accoumaumm ¢ y4actmem Muuens
Kak HaHOpa3MepHbIX 0O bEKTOB.

55. OcobeHHOCTU penakcaunm NPOTOHOB B pacTBopax napamarHUTHbIX MeTannoKOMMNEeKCoB Ha
ocHoBe coeanHeHui ragonuHnsa(lll) n mapradua(ll).

56. KoHTpacTHble areHTbl (KA) B MarHMTHO-pe3oHaHcHon Tomorpadum (MPT).

57. Kommepueckme KA Ha OCHOBE NUHENHBIX N LIMKINYECKUX MOMaMUHONONMKapbokcmnnaToB n nx
NPOn3BOOHbIX (CBOMCTBA, HEQOCTATKMN).

58. MposieneHune B AM-penakcaumm CBA3bIBaHUS NapaMarHUTHbIX MOHOB C MONIMMEPHbIMU
nuraHnamm.

59. CamoopraHmsaumm n BKNHOYEHNE KOMMIEKCOB C ANCOUNbHLIMU TUraHaamun B MALENSTbI U
BE3UKY/bl, TMNOCOMbI KaK Crnocob NposiBneHns agpdpekToB KoHTpacTmpoBaHus 8 MPT.

60. BO3MOXHOCTN NPMMEHEHNS arpermpoBaHHbIX MeTannokomnnekcos B kadyectse KA ong MPT.

NMPUMEPBI BUNETOB OJ14 NMPOBEOEHNA 3AHETA

@1
1. Copepuyeckoe pacrnoaHaBaHne kopoHaTamu. TpeboBaHusl kK cybcTpaTaMm, peuentopam, NpuMepbl.

2. PeakumoHHas cnocobHOCTb KOMMNEKCOB TWMA roCTb-X03aMH. Ponb KOMNNekcoB MeTannios (Ha
npumepe cuHTesa ATD ns ANDP).

3. OpraHn3oBaHHble aHcambnu AndonnbHbIX MONekyn. BnmsHmue moHomepos u arperaTtos [AB Ha
obpasoBaHue KOMMIEKCOB METANSIOB B PACTBOPAX.

o2

1. TeTpasppuyeckoe pacnosHaBaHue KaTMoHoB. TpeboBaHms K cybcTpartam, peuenTtopam,
npumepbl.

2. TpaHcnopT cybctpatoB. MexaHn3Mbl, yCnoBus, TPeBOBaHUS K MePEHOCHUKY.

3. BanMHoOMMLUMH: CTpoeHue, 0COBEHHOCTM BHYTPUMOJIEKYNAPHbIX BOOOPOOHbIX CBSA3€eW, CBA3blBAHME
C KaTMOHaMn MeTaoB.

7.1. OcHOoBHas nuTeparypa:

1.AxmeToB H.C. Obwas n HeopraHnyeckas xmmms [9neKTPOHHbIA pecypc] : y4ebHUK. ? DNeKTPOH.
naH. ? CIN6. : NlaHb, 2014. ? 744 c. ? Pexwum gocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=50684

2. Nenbdpman M.U., lOcTpartos B.1. HeopraHuyeckas xumus. [SNeKTPOHHbIN pecypc] - 2-e u3g. -
CaHkT-lMeTepbypr: JlaHb, 2009. - 528 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032
3.buometannopraHuyeckas xumns Nog pen. XayaHa X.; lNep. ¢ aHrn. [9neKTpoHHbIR pecypc] : . ?
OnekTpoH. faH. ? M. : 'NTabopatopus 3HaHuii' (paHee 'BUHOM. JTabopatopus 3HaHuiA'), 2015. ? 505
c. ? Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_id=66354

7.2. lononHutenbHasa nuteparypa:

1. HeopraHuuyeckas xvmns: B 3 T.: y4eb. ons CTyAeHTOB By30B, 00y4atowmxcs No HanpasneHunto
510500 'Xumng' n cneumanbHocT 011000 "Xumm / [A. A. Opoanos, tO. 0. Tpetbskos]; noa. pea. tO.
L. TpetbskoBa.?Mocksa: Akagemms, 2004- T. 1: PU3NKO-XMMUYECKME OCHOBBI HEOPraHNYECKOM
xmmnn.?2004.7233 c.
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2. HeopraHuyeckas xumus: B 3 1.: y4eb. Ans CTyAeHTOB BY30B, 0OyHatowWwmxcs no HarnpasneHnto
510500 'Xumns' n cneumanbHocT 011000 "Xumm / [A. A. Opoanos, tO. 0. Tpetbskos]; noa. pea. tO.
L. Tpetbsakosa.?Mocksa: Akagemuns, 2004. - T. 2: XuMusa HenepexoaHbix anemeHToB.?2004.7365 c.

3. CroiikoB, V.. Havana cynpamonekynsipHoit xumum : yaebHoe nocobue / N. W. Ctoiikos ; KazaH.
roc. yH-T, Hay4yHo-o6pasoB. ueHTp KI'Y 'Matepuansl n TexHonorum XXI Beka', Xum. goak. ? KasaHb :
OOO 'PereHtb’, 2001 .? 136 C.

4. ®epnotos M.A. FoepHblil MarHUTHBIN PE30HAHC B HEOPraHMYeCckom 1 KOOPONHALVNOHHON XUMAN.
PacTBopbl U XnaokoCcTM[ONeKTpoHHbIN pecypc]. - M.: ®duamatnut, 2010. - 384 c.

Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

7.3. UHTepHeT-pecypcChbl:

KnaTpartbl ruapoxXuHoHa - pogoHadvanbHUKK KnaTpaTHON XUMUK -
http://window.edu.ru/resource/485/21485

nekumn no HaHooToHKKe - https://ok.ru/video/9824110030

Cait uccnenoBaTtenbCKon rpynnbl N0 CamMOOpPraHM30BaHHbIM cuctemam nHetutyTa Wapnsa CagpoHa
(Ctpacbypr) - http://www-ics.u-strasbg.fr/spip.php?rubrique49&lang=en
CneumanbHbIi BbINycK - http://www.mdpi.org/ijms/sections/molecular-recognition.htm

CynpamonekynsipHasi Xumms -
http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHMe ONCUMNANHDI "CynpaMoneKynﬂpHaﬂ HeopraHmn4yeckas XxmmMms " npeannonaraet
ncnonb3oBaHme cnegywowero MmarepnanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TAKXEe MHTEPaKTMBHOW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 AOI0MOB, NepPCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus o6opynoBaHNeEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWNM BCE YCTPONCTBA B €AMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET MPOBOANTL NEKUMW, NPaKTUYeckme
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrve BUAbl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 OOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B NnpoLecce 0by4yeHuns Bcex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOoKOMOIOCHbIM
LOCTYrNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

1. MynbTuMeaniiHbI NPOEKTOP U HOYTOYK.
2. Matepwanbl 0ns nposegeHns Kpyrnbix CTOMOB.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
HanpasneHno 04.03.01 "Xumunsa" n npodpunio noarotoskn HeopraHnyeckas Xxmmus .
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