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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 oncumnnmnHa BknodeHa B pasgen " C3.0B.1 MpodgeccnoHanbHbIA" OCHOBHOM
obpasosaTtenbHol nporpammbl 020201.65 PyHOaMeHTanbHas 1 NPUKNagHas XMMns 1 OTHOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTcs Ha 4 Kypce, 8 ceMecTp.

OucumnnnHa "CynpamonekynapHas HeopraHmyeckas XuMmsa" 0THOCUTCS K BapuaTUBHOM 4acTu
yuyebHoro uukna C3 "lMpodheccuoHanbHble (cneunanbHbie) aucunnaunHel” npodpuns "HeopraHnyeckas
xumust" (kypcbl No BbIbopy cTyneHToB). OHa 6a3npyeTcs Ha 3HAHUSIX N YMEHWSX, BbipaboTaHHbIX Npw
NPOX0XAeHUN 0bWwmx NpodbeccnoHanbHbIX KypcoB 6a3oBoii Yactu umkna C3 "HeopraHuyeckas
XMUA" (MOHHbIE PaBHOBECUS B PACTBOPE, OKUCNNTENTbHO-BOCCTAHOBUTENbHbIE peakLumm, XMMuns
KOMMMIEKCHbIX COeANHEHUN), "AHannTn4eckas xmmMmns" (MHCTpPyMeHTanbHble METOObl aHanu3a),
"OpraHudeckas X umMng" (XMMmns MakpoMonekyn - NoTeHUWasnbHbIX PpeLenTopoB 1 NMraHaos),
"duanyeckas xmumunsa" (TepMoanHamMmKa N KUHeTrKa).

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCA crneaylowme KOMNeTeHUNn:

Pacwmndpposka
Wincpp komnereHunu npuobpetaemon KOMNeTeHLUn
MK-1 MOHMMAET CYLHOCTb 1 CoLManbHy0 3Ha4MMOCTb npodpeccun,
(I'IpO(]peCCVIOHaﬂbeIe OCHOBHbIX MepcnekTne 1 r|p06neM, onpenendarwmnx KOHKPETHYHO
KOMI'IeTeHLI,VII/I) obnactb [esTENbHOCTH

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

OCHOBHbIE NPUHUUNbI 06pa3oBaHNS CyNepMOneKyn 1 cynpaMonekynspHbix aHcambnel Ha OCHOBE
PasnnYHbIX MONEKYN U MOHOB, NOAXOAbI K MX KOHCTPYMPOBAHMIO Y MCMONb30BAHMIO B Pa3NINYHbIX
06nacTsiX Hayku 1 TEXHWKMW.

2. DONTXEH yMeTb:

NPUMEHATb TEOpPETNHECKNE 3HAHUA O CTPOEHNN, COCTABE U peaKLI,VIOHHOI7I cnocobHoCTK
cynpamoneKkynsapHbiX METaNNIOKOMIMIEKCOB O NCMNOMb30BaHNA B KOHKPETHbIX MPaKTU4YeCKnx
NPUNoXeHnsX.

3. OONXEH BnaneThb:

HaBblKaMW NMNiaHNPOBaHNA nccnenosaHuin No Co34aHnIo cynpamonekynsapHbIX HeopraHM4eckumnx
coeauHeHun ons peleHnsa KOHKPEeTHbIX 3a0a4 B obnactsax TGOpGTVI'-IGCKOVI n HpaKTVILIeCKOVI XUMUN,
MeOuLUNHBbI N papMakonoruu.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crpanunua 3 u3 18. — o

o



Mporpamma aucumnnuHbl "CynpamonekynspHas HeopraHuyeckas xumms "; 020201.65 dyHaameHTanbHas U NpyuknagHas XMMus;
3aBeqyownii kadenpoi, a.H. (npodpeccop) Amnpos P.P.

,ﬂeMOHCTpI/IpOBaTb HaBbIK/ NMNaHNPOBaAHUA nccnenoBaHuin No co3aaHuo cynpamMonekynsapHbIX
HeopraHn4eckumnx coeguHeHnn gns pelweHnsa KOHKPETHbIX 3a0a4 B obnactax TeOpeTI/I‘-IeCKOI7I n
I'IpaKTI/I‘-IeCKOI7I XM, MeaUNLHDbI U cpapmakonormm.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ MOoayns
Ob6was TpyaoeMKoCTb AMCLMUMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4€eT B 8 cemecTpe.

CyMmMapHOo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucuUnIMHe/ MO0
TemaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Bugbl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens UX TPYA0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')v;lr%';“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumu MpakTuyeckmellaboparopHbie
3aHATUA pa60TbI
Tema 1. BBegeHue B
ANCUNNNNHY
"CynpamonekynspHas JoMallHee
1. xumunga" (CX). 8 1 0 2 0 3apaHve
WcTopuyeckue
acnekThbl, cBA3b CX C
OPYrMMn Haykamu.
Tema 2. OcobeHHOCTH
o, |CX ¢ ydacTnem 8 2 0 2 0 lanatme
" [HeopraHmyeckumnx
CcoeNHEHNN.
Tema 3. CsoiicTBa
pacTBopoB nomMauwHee
3. [MOBEPXHOCTHO-aKTUBHbIY 8 3 0 2 0 3apaHve
BEWECTB U
rMapoTponos.
Tema 4. HHOCTM
ema 4. Ocobe oCTI noMalHee
4. [MPOTEKaHMS peakuni 8 4 0 5 0 3anaHe
" [komMnnekcoobpasoBaHuS
B pacteopax [NAB.
Tema 5.
KCNepUMEeHTasbHbl
OKCNEpUMEHTE © nomMawHee
5, [ocHoBh! 8 5 0 2 0 3apaHve
" |cynpamonekynspHom
HEeopraHN4eCcKon XUMnn.
Tema 6. Tunbl JoMallHee
6. [MaKkpomonekyn, 8 6 0 2 0 3apaHve
ncnonbadyembix B CX.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 4 n3 18. 111 yHlf[

S OEMALIGH



Mporpamma aucumnnuHbl "CynpamonekynspHas HeopraHuyeckas xumms "; 020201.65 dyHaameHTanbHas U NpyuknagHas XMMus;
3aBeqyownii kadenpoi, a.H. (npodpeccop) Amnpos P.P.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

Tema 7. MonekynspHoe
pacno3HaBaHue.
KomnnekcoobpasoBaHue
TMNa "rocTb-Xxo3sauH"

JomalHee
3adaHune

Tema 8.
Pacno3HasaHue
KaTMOHOB, aHNOHOB,
HEeNTpanbHbIX MONEKY.

JomMallHee
3agaHune

Tema 9. dakTopbI,
onpegengwouwmne cocrtas
M YCTOMYMBOCTb
MakKpOLUUKINYECKMX
KOMIMNEKCOoB B pacTeope

JomallHee
3adaHune

10.

Tema 10. MeMbpaHHbIi
TpaHcrnopT
CyrnepMoneKkyn.
[MprnmeHeHune
MeMOpaHHbIX
TexXHonorum ons
pasneneHns NoHoB
N30TOMOB.

10

JomMallHee
3agaHune

11.

Tema 11.
CynpamonekynspHbii
katanm3. Komnnekcobl
MeTannoB Kak
cynpamonekynsipHbie
KaranusaTopbl.
MeTannoepMeHTbI.
(kpyrnbii cton ? case
study)

11

JomMallHee
3adaHune

12.

Tema 12. [NpuponHble
peuenTopbl.
AHTMBNOTUKM KaK
NoHOMOopbl KATUOHOB
MeTasnnos.

12

JomMallHee
3agaHune

13.

Tema 13.
LIMknoaekCTpuHbI:
obpasoBaHne
KOMMIEKCOB
BKJTHOYEHMSI,
NPVUMEeHeHNe B
MeauUmHe.

13

JomauHee
3adaHune

14.

Tema 14.
MeTaumknogoaHsl
(kanukcapeHsl,
TUakanmkcapeHsl,
KanunkcpesopLumHapeHbl)
N NX KOOPANHALMOHHbIE
BO3MOXHOCTU. (KpPyrnbiv
cton ? case study)

14

JomMallHee
3agaHune
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn"(")""mv;”b'/ Cemectp cemecTpa (B yacax) ‘{(ompﬁmp
Ay Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 15. Bo3MOXHOCTM
meTtopa
AM-penakcaumm npm
15 /13y 4eHIMA SBNEHIM 8 15 0 2 0 3”233”””5 °
‘laccoumaunm ¢ y4actmem
MULUenn Kak
HaHOpPa3MepPHbIX
00BbEKTOB.
Tema 16. KoHTpacTHble JoMallHee
16.[areHTbl B 8 16 0 2 0 3ajaHue
MP-Tomorpadoum.
Tema 17. KoHTpacTHble
17 MPT-areHTbl Ha ocHOBE 8 17 0 5 0 ggg:ﬁ;: ©
‘lcaMoopraHmayrowmnxcs
cuctem
Tema 18. KoHTpacTHble KOHTpONbHas
18.|MPT-areHTbl Ha ocHoBe | 8 18 0 2 0 pabota
HaHo4YacTuL
Tema . NIToroeas 8 0 0 0 3ayet
doopMa KOHTpoOns
NTtoro 0 36 0

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. BeepeHune B gucuunnuHy ""CynpamonekynsipHaa xummusa" (CX). Uctopnuyeckune
acnekTbl, cBA3b CX ¢ Apyrumm HayKamu.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

MOHATMS U A3bIK CynpamMonekynsipHoi xumMun. CBsi3b CynpamMonekynsipHoi XMMun ¢ Apyrumu
obnacTsaMu Haykun: ou3nkoi, xummeir, buonorueii, matepuanoseneHnem. CynepmMonekynbl
nonumMonekynsipHole aHcambnum. OCHOBHbIE COYHKLIMM CynpaMonekynsipHblx 06pasoBaHuii
(pacno3HaBaHwue, NepeHoc, NpeBpalleHune). Mictopusi pasBuTs XUMUM MaKpOLMKIINYECKIX
coenmHeHnin. OTKpbITUE KpayH-COeANHEHWNIA, KPUNTaHLOB, METALMKNOGaHOB.

Tema 2. Ocob6eHHOCTM CX ¢ yyacTueM HeopraHU4eckux coeauHeHUNn.
npakTnyeckoe 3aHsitne (2 4aca(os)):

LOncpunbHble Monekynbl: 0COBEHHOCTU CTPOEHUSI MONEKYN, KPUCTaNIMYECKO CTPYKTYpbl, PACTBOPOB
B BOJE N OpraHnyeckmx pactsopurensx. [1oBepxHOCTHO-aKkTUBHbIE BewecTBa: knaccugukaums
(konnongHble, HEKONNMOUOHbIE), TUMbl (AHWOHHbIE, KATUOHHbIE, HEMOHHbIE, LIBUTTEPUOHHbIE,
BbICOKOMONEKynsapHbie). MmapoTponbl. CBONCTBA PacTBOPOB MOBEPXHOCTHO-AKTUBHbIX BELECTB U
rmapoTponos. MuuennoobpasoBaHune n accoumaums, KpUTUYECKME KOHLIEHTpaLmm
muuennoobpasosanus (KKM), arperauum (KKA). Tunbl 0bpasytowmxcs arperatos: Manble arperathbl,
npsiMble MULLEensbl (Cdpepuryeckmne, ctepxHeobpasHble), rekcaroHanbHble goasbl, 0bpaTHbIe
MULLEeNsbl, MUKPO3Mynbcum, amynscun. MNpupoaHsie MAB. Jlunnabl. Jlunocomsl. KnetoyHble
MeMOpaHbl.

Tema 3. CBOMCTBa pacTBOPOB NOBEPXHOCTHO-aKTUBHbIX BELLLECTB U M’MAOpPOTPONOB.
npakTnyeckoe 3aHsitne (2 4aca(os)):
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CB#s3blBaHME MULENNaMm MOHOB 1 MONEKYN, BAUSHUE TuNa 1 KoHueHTpauun MNMAB, pasmepa,
npupoabl 1 3apsaa NPOTMBOMOHOB, [0OABOK conell, coctasa pacteoputens. Contobunnsauns:
LBVIXYLUME CUNbl, BAIUSIHAE MPUPOLbI U KOHUEHTpauun contobunmnsara, cogepxanms nobasok,
cBoiicTB pactBopuTens. OcobeHHOCTU NPOTEKAHUS PeakLmMii KOMNNeKCoobpasoBaHns B pacTBopax
MAB. BoamoxHocTn metona AM-penakcauumn npu n3y4yeHnn SBneHnin accoumnaumnm ¢ y4actmem
MULLeNN Kak HaHopa3MepHbIx 06bekToB. OCOBEHHOCTM penakcaumm NPOTOHOB B pacTBopax
napamarHUTHbIX METannoKOMMNNEeKCOB Ha ocHoBe coenuHeHui ragonuHns(lll) n mapranua(ll).

Tema 4. Ocob6eHHOCTM NpOoTEeKaHUs peakL i KoMnnekcoobpasoBaHus B pactsopax MAB.
npakTudeckoe 3aHsitne (2 yaca(os)):

SKcneprMeHTanbHbIE OCHOBbBI CynpaMOoNeKYNSPHON HEOPraHNYeckon xummm. Makpoumknmyeckmne
coennHeHus. HomeHknatypa n knaccudpmkauus. Tunbl NMraHaoB: KpayH-acoupbl, NogaHabl,
KpyvnTaHapl, KaBUTaHabl, cpepaHibl, LMKNOAEKCTPUHBI, NPUPOLAHbIE MOHOMOPbI, KANNKCAPEHDI,
ThakanukcapeHbl, KykypouTypunbl - 0COOEHHOCTU CTPOEHNS, BO3MOXHOCTU 06pasoBaHms
KOMMNEKCOB C PasnnyHbIMA MOHAMU 1 MONEKYNAMW.

Tema 5. OkcnepuMeHTanbHble OCHOBbI CYNpPaMONeKyNSPHON HeOpraHMYeCKON XUMUN.
npakTnyeckoe 3aHsitne (2 4aca(os)):

3agaynm n BO3MOXHOCTM CynpamonekynspHon xummn. MonekynspHoe pacno3HaBaHme Kak
HanpaBneHHoe cBs3biBaHue. KomnnekcoobpasoBaHue Trna "roctb-xo3aun” ("peuentop-cyberpar”),
OCHOBHbIE NMOHATUSA U NPU3HaKK. KoMnnekcbl MakpouuKin4eckux CoOeAUHEHNn C MOHaMN MeTannos u
MONEKYNSPHbIMU KaTUOHaMK KakK PasHOBUIOHOCTb KOMMNEKCOB "rocTb-x03sauH". Mpupona
B3aMMOLEeNCTBMSA OOHOPHbBIX aTOMOB MaKPOLUMKINYECKUX NUraHooB C MOHAMU MEeTassioB U
asorcogepxawmmm KatuoHamn. Buabl pacnosHasaHus: cipepuyeckoe, TetTpasgpuyeckoe,
nnHelHoe. Pacno3HaBaHme KaTMoHOB, aHUOHOB, HENTpanbHbIX Moniekyn. OcobeHHOCTH
KPUCTaNNM4eckoi CTPYKTypbl KOMMNEKCOB O/ Pa3HblX BMOOB PELIENTOPOB 1 CybCTpaToB.

Tema 6. Tunbl MakpoMonekysn, ucnosnb3yembix B CX.
npakTnyeckoe 3aHsitne (2 4aca(os)):

dakTopbl, ONpeaensiowme cocTaB 1 yCTONYMBOCTb MAKPOLMKINYECKMX KOMMNIEKCOB B PACTBOpPE:
4MCNO M NPUPOLA AOHOPHbIX aTOMOB NIUraHaa ero KoHopmaums, adppekTbl conbBaTaumnm n
neconbBaTauun. Makpounknnyeckumin acocpekT. KoHuenuus onTuManbHOro NnpocTpaHCTBEHHOrO
COOTBETCTBMSA rocTs M X03amnHa. KOHTpOb Haa CENEKTUBHOCTBLIO KOMMIEKCO0bpa3oBaHNS
MaKpPOLMKNOB C MOHaMM METANNOB: AMaMeTp, 3apsa, NpUpPoaa KaTuoHa; Hanmume, YICno u pasmep
Konew, XeCTKOCTb CTPYKTYPbl, HANN4Yne oyHKLMOHANbHbBIX KOHLEBbIX rpynn. MNpuHLMn OBOAHON
KOMMJIEMEHTAPHOCTHN

Tema 7. MonekynsipHoe pacno3HaBaHue. KomnnekcoobpasoBaHue TMna "rocTb-Xo3siMH"
npakTnyeckoe 3aHsitne (2 4aca(os)):

TpaHcnopT cynepmonekyn. OcobeHHOCTV KOMNNeKcoobpa3oBaHUs MakpPOLIMKIIOB C MOHaMK
MEeTannoB Ha rpaHuLe pasaena gas Bo4a-opraHMYeckuii pacteoputens (MembpaHa) B npoLeccax
3KCTpakumm n nepeHoca. MembpaHHbiin TpaHcnopT. MNapaMeTpsbl, onpenensiowme TPaHCNOPTHbIE
cBoiicTBa nuraHpaa. NepeHoc NoCpPeaCcTBOM HOCUTENEeN U Yepes TpaHCMeMOpaHHbIe KaHanbl.
MexaHn3am TpaHcrnopTa (YHUNopT, CUMNOPT, aHTUNOPT). CONPSIXXEHHbIN NePeHOC (KaTUOH-3NEKTPOH,
KaTUOH-MPOTOH, (DOTOCONPSIXKEHHbIA NPOLIECC).

Tema 8. PacnosHaBaHMe KaTUOHOB, aHUOHOB, HEUTPasbHbIX MONEKYII.
npaktnyeckoe 3aHsitne (2 4aca(os)):

BrnnsiHne TpexmepHom CTPYKTYpPHOM OpraHn3auum Ha SpdekTUBHOCTb U CENTEKTUBHOCTb
KoopAMHauMy1 MOHOB METANJIOB Ha NPUMepPe KOMMNIeKCoobpasoBaHms ¢ nogaHoamMu,
KpayH-achupamu, kpuntaHoamu, cdepanoamu. BnnsHue ruapodoobHoi Nonoct, eHoNbHbIX
FMAOPOKCU-TPYNN 1 KOHGOPMaLIMKN X035MHA Ha KOMMekcoobpa3oBaHmne KannkCapeHos,
Kannkcpe3opumHapeHoB, KyKypbutypunos 1 LMKNOLEKCTPUHOB C MOHAMW METANOB U
MONEKYNSAPHBIMU KaToHamMu. dakTopbl, ONpenensiowmne CenekTMBHOCTb KOMMNIEKCO0bpa3oBaHms
NpW OTCYTCTBMM FEOMETPUYECKO KOMMNEMEHTAPHOCTUN peuenTopa u cybeTpaTta. Mpupona u ponb
Bknaga CH-[ BsaumoneicTauii cybcTpaTa ¢ apoMaTU4eckoil CUCTEMOI peLienTopa B YCTOWYMBOCTb
KoMmnnekca.

Tema 9. dakTOpbIl, ONpenensioLLue cocTas U YCTOMYUBOCTb MAKPOLIMKIMYECKUX KOMM/IEKCOB
B pacTBope
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npaKkTudeckoe 3aHsitne (2 yaca(os)):

MNpvMeHeHVe NoAaHaoB, KpayH-COeANHEHWIA, KPUNTaHLOB, chepaHaoB, KABUTaHLOB, KaNMKCapeHoB
M LMKNOLEKCTPUHOB. HeopraHnyecknii cuHtes. PasaeneHve noHos metannos. Pasnenexve
n30TONOB. [prMeHeHVe B aHanUTUYeckoi xumnm. NepeHoc noHoB. MembpaHbl ¢ n3bunpatenbHo
npoHuLaemMocTblo. CynpamonekynspHblii Katanna peakuuii pasnoxeHust n CuHTe3a.
MogpenvpoBaHve LesiTENbHOCTM oepMeHTOB (BMOMONEKYNSIPHBIA 1 abMoTUYeCKUiA Katanms).
Xumnyeckne ceHcopbl. MNMepekntoyatowme ycTpoincTea. XMMUoHMKa. HeopraHuyeckne ABONHbIE
cnupanu; pennukaums.

Tema 10. Mem6paHHbIN TpaHCcNOpT cynepMonekyn. MpumeHeHne MeMOpaHHbIX TEXHONOMUIA
Ans paspeneHns MOHOB, N30TOMOB.

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

MpupoaHble peuentopsbl. loHO(OPbLI (BaNMHOMULMH, 6OBEPULIMH, S3HHWUATWH, nasanoung A,
rpammunamnHbl). OCO6eHHOCTM CTPOEHNS 1 0O6pa3oBaHNS KOMMNEKCOB C KATUOHAMM WENOYHbIX U
LWenoYHO3EeMENbHbIX MeTannos. BanMHOMUUWH, CTPYKTYpa MONEKYNSPHOM Lenu, ponb
BHYTPUMONEKYNSAPHbBIX BOOOPOLHbIX CBA3E B DOPMMPOBAHNN CTPYKTYPbl, KOHGOOpMaLuumn B
pacTBOPUTENSX pasHov NpUpoAabl. LIMknoaekcTpuHbl ? 0COBEHHOCTM CTPOEHMS MPUPOLHbBIX
LUMKNOOEKCTPUHOB, BO3MOXHOCTM U PO/b OYHKLMOHANU3auUnn No BEPXHEMY U HUXHEMY 0boay.
JBrXylwme cmnbl B3aMMOAENCTBMS LIMKNOAEKCTPUHOB C cybcTpatamu. MpumeHeHne
LMKIOOEKCTPUHOB B MeauLUmMHe An5 afpecHO 0OCTaBKMN NeKapCTBEHHbIX NpenapaTos.

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

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

MeTauuknodgaHbl (KanmkcapeHbl, TMakanmkcapeHbl, KannkcpesopunHapeHsbl). [NpumeHeHne conen B
TEMNNATHOM CUHTE3e MeTauuknodaHos. KoopaMHaunoHHbIE BO3MOXHOCTU METALMKIOaHOB
(rMapoKcunbHble rpynnbl HA BEPXHEM N HUXHEM 0boaax, apoMatmyeckas nonoctb). Ponb pasmepa
NONOCTW NPY POCTE YMCA ONIMTOMEPHbIX 3BEHbeB. PYHKLIMOHANM3aLMa MeTaunkKnogaHos no
HUXHeMy 1 BepxHemy oboaam. BogopacTtBopumble MeTaumknogaHbl. BO3MOXHOCTU arpernpoBaHms
LMNCOUNBbHBIX METALMKIO(aHOB B BOAE, 06pa3oBaHMe CMELLaHHbIX arperaTtoB ¢ muuennamu MNAB.

Tema 12. NpupoaHblie peuentTopbl. AHTMBMOTUKM KaK MOHOCPOpPbl KaTUOHOB METanoB..
npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTtpacTtHble areHTbl (KA) B MarHutHo-pe3oHaHcHom Tomorpadoum (MPT). Kommepyeckune KA Ha
OCHOBE NIMHENHBIX U LIMKIINYECKNX MONMAMUHONONMKapboKCnaToB 1 X NPON3BOOHbIX (CBONCTBA,
HepocTaTku). lNpossneHne B SIM-penakcaunm cea3biBaHUS napamarHUTHbIX MOHOB C NOIMMEPHbBIMK
nuraHgamm. CamoopraHmsaumm 1 BKIKOYEHNE KOMMNAEKCOB C ANOUNbHBIMK UraHaaMu B MULENNbI U
BE3WKY/bl, TMNOCOMbI Kak cnocob nposiBneHns adpdpekToB KOHTpacTnpoBaHus B MPT. Bo3aMoxHOCTU
arpermpoBaHHbIX METANNOKOMMMIEKCOB HAa OCHOBE MeTauumknodaHos B kadectse KA ong MPT.

Tema 13. L',VIKHO.IJ,GKCTpI/IHbI: 06pa303a|-me KOMMNeKcoB BK/IKO4YeHUs, npuMeHeHne B
MeaduLnHe.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

LImknopekCTpuHbl ? 0COBEHHOCTM CTPOEHMS MPUPOLHbBIX LIMKIOAEKCTPMHOB, BO3MOXHOCTU U POfb NX
pasmepa, oyHKLMOHANM3aumm no BEpPXHEMY 1 HUXHeMy oboay. [Buxylme cunbl B3aMOLenCTBUSA
LMKNO4EeKCTPUHOB ¢ cybcTpatamu. OcobeHHOCTM B3aMOAENCTBUS LIMKNOLEKCTPUHOB C
BELLECTBAMU, POJib MNOASIPHOCTM NONOCTY 1 06040B. [pUMEHEHNE LUMKNOOEKCTPUHOB B MEANLIMHE
L5 alpecHOl [OCTaBKM IeKapCTBEHHbIX MpenapaTtos

Tema 14. MeTtauuknodaHbl (KanMkKcapeHbl, TMaKanukcapeHbl, KaMKcpe3opLunHapeHbl) N Ux
KOOpAMNHaLMWOHHbIE BO3MOXHOCTWU. (Kpyrnbi cton ? case study)

npaKkTudeckoe 3aHsitne (2 yaca(os)):

LlVIKﬂO,EI,eKCTpVIHbI ? 0cobeHHoCTH CTpoOEeHU4a NpnpoaHbIX UMKNOAEKCTPUHOB, BOSMOXHOCTU N PO/b X
pasmepa, PyHKUMoHann3aunm no BEpXHEMY N HUXHEMY o6ouy. ,ﬂ,BI/I)KyLI.I,VIe CW/bl B3aUMOLENCTBUSA
LMKNOOEKCTPUHOB C CY6CTpaTaMI/I. OcobeHHOCTN B3aMMoOeNnCcTBuUS LUMKNOOEKCTPUHOB C
BelwecTBaMn, poJib NONAPHOCTN NONOCTN U 06on0B. |_|pVIMeHeHI/Ie UMKnoaoekCcTpmHoB B MmeanumnHe
Ons a,ﬂpeCHOVI OOCTaBKN NeKapCTBEHHbIX Npenapartos.
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Tema 15. BoamoxHoctu Metona dM-penakcaumm npm usy4yeHmn sBJeHUA accoumalmm c
yyacTuem MULLENN Kak HAHOpPa3MepHbIX 00 beKTOB.

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

BoamoxHocTn metona AM-penakcauun npu n3ydyeHun SBneHnin accounaumm ¢ y4actmem Muuenn
Kak HaHopaaMepHbIXx 06 beKTOB. Ponb Npnpoabl KOPPENSLUMOHHbIX BPEMEH Ha CMOCOBHOCTb
napamMarHMTHOro 30HAa faBaTtb OTK/MK HA M3MEHEHMNE pas3Mepa aHann3npyemoro obbekTa.
OcobeHHOCTM penakcauum NPpOTOHOB B PACTBOPaXx NapaMarHUTHbIX METanoKOMMNNEKCOB HA OCHOBE
coeguHeHun raponuHua(lll) n mapranua(ll). NpossnerHne B AM-penakcaumm cBs3bIBaHUS
napamarHUTHbIX NOHOB C MONUMEPHbBIMW IUraHoamMu.

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

KoHTpacTtHble areHTbl (KA) B MarHMTHo-pe3oHaHcHon Tomorpadoum (MPT). Komnnekcbl
ragonunms(lll), mapranua(ll) n xenesa(lll) kak ocHoBa KoHTpacTupoBaHns MPT-n306paxxeHunii.
Kommepyeckne KA Ha OCHOBE NIMHEMHbIX U LMKINYECKMX NONMaMnHONONNKapboKcmnaToB 1 nx
NPOn3BOOHbIX (CBOMCTBA, HEAOCTATKN).

Tema 17. KoHTtpactHble MPT-areHTbl Ha OCHOBE CaMOOpPraHU3yoLLLUXCS CUCTEM
npakTnyeckoe 3aHsitne (2 4aca(os)):

CamoopraHnzaumns n BKIKYEHNE KOMMNNEKCOB C ANMPUNBbHBIMU NNFaHAaMN B MULLEN LI N BE3UKYbI,
NINMOCOMbI Kak crnocob nposiBneHns agddeKToB KOHTpacTuposaHms B MPT. BO3MOXHOCTH
arpermpoBaHHbIX METANNOKOMMMIEKCOB Ha OCHOBE MeTauumknodgaHos B kadyecTtse KA ona MPT. Ponb
cocTaBa 1 CTPOEeHUs 3aMecTuTenein Ha 0boaax MakpoUukna Ha arperaunoHHoi NoBeaeHne n
CMOCOBHOCTb K CBA3bIBAHWIO MOHOB 30HO0B.

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

[lBa noaxona K KOHCTpyMpoBaHuio HaHodacTuy, ans MPT. Vcnonb3oBaHme ?nacCuBHbIX?
(OnamMarHUTHbIX) HAHOYaCTWL, B KQ4EeCTBE OCHOBbI AN151 HAHECEHMS NapaMarHUTHbIX
METannoKoMnnekcos. MarHMTHO-aKTMBHbIE HAHOYACTULbI Kak napaMarHutHble AMP-3oHabI. Ponb
?MSArkoin? (3aWwmTHOM) 060N0YKM B pa3Mepe MarHUTHOro ?a4pa? n ero napamarHeTuame.
HaHo4yacTuubl Ha OCHOBE OKCMAOB MeTannoBs (Xenesa, ragonuHus, MmapraHua). BoamoxHocTtu
rmopoUNn3aLmMm HaHo4YacTL OKCUAOB Xenesa, CTabunnanpoBaHHbIX rMapPOgIO6HbIMM
obonoykamu.

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCUMMIUHBI (MOLYNISA)

CtpaHnua 9 ns 18.

Buabl
N Paspen Cemect Hepens | camocTtosiTensHon [TpyAo0eMKOCTb ;%%%:L:g:;gzg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. BeegeHue B
ANCUMNNNHY
"CynpamonekynspHas noaroToBka
1. [xumng" (CX). 8 1 JoMmaliHero 2 ggx::JMHee ©
NcTopudeckue 3apaHug
acnekThbl, cBsA3b CX C
OPYrMMN HayKamu.
Tema 2. OcobeHHOCTH
NnoaroToBk
CX ¢ yqactuem 8 5 ﬂgﬂ a?uﬁ erg 5 nomMawHee
" |HeopraHmnyeckmx SanaHms 3apaHue
COEOVNHEHNA.
Tema 3. CsolicTBa
pacTBOpPOB NnoAroToBka
. |TOBEPXHOCTHO-aKTMBHbIY 8 3 |oomalwHero 2 gg;:,:".,.“f ©
BELWECTB U 3apaHusg
rMapoTpPOnoBs.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 4. OCO6eHHOCTUI/1 noaroTosKa
4. [MPOTEKaHMS peakuni 8 4 |pomawnero 5 nomMawHee
" [komMnnekcoobpazoBaHUs sanaHns 3ajaHue
B pacTtsopax [MAB.
Tema 5.
OKcnepuMeHTanbHble
5 |ocHOBbI 8 5 Egﬂ;ﬂﬁeBrKg 5 nomMawHee
" [cynpamonekynspHom 3ananHns 3apjaHuve
HeopraHn4eckom XMMun.
Tema 6. Tunobl noaAroToBka
6. [Makpomonekyn, 8 6 |oomaluHero 2 ggx::JmHee ©
ncrnonbsyembix B CX. 3apaHug
Tema 7. MonekynsipHoe No4roTOBKA
- |pacnosHasaHve. 8 7 |nomawnero 5 nomMaulHee
" IKomnnekcoobpasoBaHume 3anaHns 3apaHue
TMNa "roCTb-X034nH"
Tema 8.
8 PacnosHaBaHue 8 8 zgﬂ;ﬂﬁgr'(g 5 nomMawHee
" |KaTMOHOB, aHNOHOB, sanaHns 3agaHue
HEeNTpanbHbIX MONEKYI.
Tema 9. dakTopbI,
onpenensouwme coctas noaroToBka
9. |1 yCTOMYNBOCTb 8 9 |momalwwHero 2 gg;:ﬁmfe
MaKpPOLMKAINYECKNX 3agaHus
KOMMNNEKCOB B pacTBope
Tema 10. MembpaHHbiIi
TpaHcnopT
CcynepMoneKky .
noar
10 [MpnmMeHeHune 8 10 ugﬂacheBrKg 5 JomalHee
‘IMeMbpaHHbIX 3anaHns 3agaHue
TeXHONorum ang
pasneneHns NoHoB,
N30TOMOB.
Tema 11.
CynpamonekynsipHblia
kaTanna. Komnnekcol
MEeTannoB Kak noaroToska
11.|cynpamonekynspHble 8 11 |gpomawHero 2 gg;:ﬁj;eee
Katannmsaropsl. 3agaHus
MetannoepMeHTbI.
(KpyrnbiA cTon ? case
study)
Tema 12. lNpupogHbie
peuenTopbl. noaroToska
12.|AHTMONOTUKN Kak 8 12 |oomauwHero 2 gg;::JMng
NOHOMPOPbI KATUOHOB 3agaHus
MeTannos.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHUBEPCHTET

Crpanunua 10 n3 18.
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 13.
LinknooekcTpuHbl:
obpasoBaHne NOAroToBKa
13.|komMnnekcos 8 13 |momawHero 2 ggx:;”;eee
BK/THOYEHUS, 3apaHuns
NpUMEHEHNE B
MeOuumnHe.
Tema 14.
MeTtauuknodaHsbl
(kanukcapeHsl,
TnakanmkcapeHsl, noaroToBka
MallH
14.|kanukcpesopumHapeHbl)| 8 14 |gpomawHero 2 3ﬂ§naaHmeee
N NX KOOPANHALMOHHbIE 3agaHus
BO3MOXHOCTW. (KPYrnbi
cton ? case study)
Tema 15. Bo3MOXHOCTH
metona
AM-penakcaumm npm
o NoAroToBK
15, [13yHeHIN ABneHnii 8 15 ugﬂa?uSerc? 5 JomalHee
‘laccoumaunu ¢ y4actuem 3ananms 3apaHue
MULENn Kak
HaHOpPa3MepPHbIX
06 beKTOoB.
Tema 16. KoHTpacTHble noaroToBska
16.|areHTbl B 8 16 |momawHero 2 ggﬁ:.ﬂ]m“:e
MP-Tomorpadoun. 3apaHus
Tema 17. KoHTpacTHble
17 MPT-areHTbl Ha OCHOBE 8 17 zgﬂ;ﬂggrl(g 5 nomallHee
‘lcamoopraHunsyowmnxcs 3anaHms 3apaHue
cucTem
Tema 18. KoHTpacTHble NoOAroToBKa K
18.|MPT-areHTbl Ha ocHOBE 8 18  |KOHTPONbHOM 2 KZ%LEZ”bHa”
HaHo4yacTmL, pabote P
Ntoro 36

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hopMbl 06yUYeHUs
KOMMNbIOTEPHbIE NPe3eHTaunmn NeKuuii;

- KPYrMbliA CTON C NPUBNEYEHMEM BeOYLWMX CNeLManicToB B 0bnactn nccnenoBaHust Katanutuyeckom
aKTMBHOCTW CynpaMonekynspHbIX KOMMNaekcos metannos no pasgeny 11 "CynpamonekynsipHbii
katanni"

- KPYrnibliA CTON C NPUBNEYEHNEM BELyWMX CNELNANNCTOB B 061aCTV CMHTE3a M KOOPAMHALMOHHON
XMMnn MeTaumknodgaHos no pasgeny 14 "MeTtaumknogaHbl 1 NX KOOPANHALMOHHbIE BO3MOXHOCTM"

6. OLueHOUHble CPeAcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI U yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BeepeHune B gucuunnuHy ""CynpamonekynsipHaa xumusa" (CX). Uctopnuyeckune
acnekTbl, cBA3b CX ¢ Apyrumm HayKamu.

PernctpaumoHHbIn Homep
CrtpaHnua 11 13 18.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

OCHOBHbIE MOHATUS CYyNPaMOoneKkynspHO XMMUK, ee B3aMOCBSA3b C APYrUMin 061acTsMM HayKu:
hU3MKOI, XMMmuel, buonornein, MmaTepranoBeneHNEM. HEOPraHNYECKON XMMUE 1 LPYrMU HayKaMMu..

Tema 2. Ocob6eHHOCTM CX ¢ yyacTMeM HeopraHU4eckux coeauHeHUNn.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

OcobeHHocTn CX € yyacTem HeopraHMYecknx coeanHeHui. Npouecchl ¢ ysactmeM ancunbHbIX
coeguHeHui. MNMpupona cynpamonekynspHblX B3anMoOencTeuni

Tema 3. CBoMCTBa pacCTBOPOB NOBEPXHOCTHO-aKTUBHbIX BELLLECTB U FTMAPOTPONOB.
oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

CBoiicTBa pacTBOPOB MOBEPXHOCTHO-AKTUBHbIX BEWECTB 1 r’MAPOTPONOoB. [0OBEPXHOCTHO-aKTUBHbIE
BELeCTBa: knaccudmkaums (KonnonaHble, HEKONNOWAHbIE), TUMbl (AHWOHHbIE, KATUOHHbIE,
HEWOHHbIE, LUBUTTEPUOHHbIE, BLICOKOMONEKYNSPHbIE). MnapoTponsl. CBOMCTBA pacTBOPOB
MOBEPXHOCTHO-AKTUBHbIX BEWECTB U r'MAPOTPOMOB.

Tema 4. Oco6eHHOCTU NpOoTEeKaHUs peakuun KoMmnnekcoobpasoBaHus B pacteopax MAB.
JoMallHee 3agaHune , NpuMepHble BOMpPOCHI:

OcobeHHOCTN NpoTEKaHNS peakumii komnnekcoobpasoBaHus B pacteopax [AB. CesA3biBaHne
aHWOHOB 1 HerTpabHbIX MONekyn BogopactBopuMble MeTauuknogaHsl. Bo3MoXHOCTH
arpernpoBaHuns oncnnbHbIX METALMKIOMAHOB B BOAE, 06pa3oBaHme CMeLLaHHbIX arperaTos C
muuennamm MAB.50. MpupoaHbie MAB. Nlunugpl. Jlnnocomel. KnetouHble MembpaHrbl. CBA3biBaHNE
MULLENIaMM MOHOB 1 MONEKYN, BIUSHWE Tuna 1 KoHueHTpauun MNMAB, pasmepa, npupoabl 1 3apsaa
NPOTMBOMOHOB, [OHABOK CONEl, cocTaBa pacTBOPUTENS.

Tema 5. 3kcnepuMeHTaNbHble OCHOBbI CYNpPamMoneKynsipHON HeOpraHU4Yeckom XuMnm.
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

IKCnepuMeHTanbHble OCHOBbI CynpaMonekynsipHON HeOpraHN4ecKom XuMmmn. TpaHCNOPTHbIE
PyHKLMM peLenTopoB

Tema 6. Tunbl MakpoMonekyn, ucnonb3ayembix B CX.
LOoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:

Cynepmonekynbl 1 nonuMonekynsipHole aHcambnn. OCHOBHbIE GOYHKLIMM CYNPaMOoneKynsapHbIX
obpasoBaHuii (pacnosHaBaHmne, NepeHoc, NpespatwieHne). Trunbl MakpoMonekyn, ncnonbdyemboix B CX.

Tema 7. MonekynsipHoe pacno3HaBaHue. Komnnekcoobpa3oBaHue TUna "rocTb-Xo03sMH"
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

MonekynsipHble ycTpoiicTBa. MonekynspHoe pacnosHaBaHue. KomnnekcoobpasosaHue tuna
"rocTb-x03siH" ("peuenTtop-cybcTpaT”), OCHOBHbIE MOHATMSA 1 NpU3Hakn. KoHuenuns onTuManbHOro
NPOCTPaHCTBEHHOr0 COOTBETCTBUSA FOCTS U XO35MHA.

Tema 8. Pacno3HaBaHue KaTUOHOB, aHUOHOB, HEUTPa/bHbIX MONEKY/I.

JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

Pacno3HaBaHve KaTMOHOB, aHWOHOB, HEMTPaSIbHbIX MONEKY.

Tema 9. dakTOpbl, ONpenensioLLue coctaB U YCTOMYUBOCTb MAKPOLLMKIMYECKUX KOMM/IEKCOB B
pacTBope

JoMallHee 3afaHune , npuMepHble BONpPOCHI:

dakTopbl, ornpenensowmne coctas U yCTONYNBOCTb MAKPOLIMKINYECKUX KOMIMIEKCOB B PACTBOpE:
4ncno 1 Npupoaa OOHOPHbIX aTOMOB NraHoa ero KoHgopMauus, agodeKTbl conbBaTaumm n
neconbearauun. Makpounknmyecknin agogoekT.

Tema 10. Mem6paHHbIN TpaHCNOPT cynepMonekyn. MpumeHeHne MeMOpPaHHbIX TEXHONOrUN ANs
pa3neneHust NOHOB, NU3OTOMOB.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

MeMO6paHHbI TpaHcnopT cynepmonekyn. NMpuMeHeHne MeMBpaHHbIX TEXHONOIMIA NSt pa3fneneHns
NoHOB, N30TONOB. OCOBEHHOCTM KOMMNEKCO0Opa30BaHNS MAKPOLIMKIIOB C MOHAMU MeTan/oB Ha
rpaHuLe pasgena a3 Boga-opraHMyeckunin pacteoputens (MembpaHa) B npoLeccax aKCTpakumum u
nepeHoca. MembpaHHbIii TpaHcnopT. MapameTpbl, onpeaensiowme TPaHCNoPTHbIE CBOMCTBA
nuraHpa. lNMepeHoc nocpeacTBOM HocUTenel 1 Yepes TpaHcMeMbpaHHble KaHanbl.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Tema 11. CynpamoneKkynsipHbi Katanns. Komnnekcbl MeTassioB Kak CyrnpaMoneKkynsipHble
Katanusatopbl. MetannocepmeHTbl. (Kpyrnbi cton ? case study)

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

CynpamonekynsipHbiin katanma. KoMnnekcbl MeTannoB Kak CynpamonekynspHblie katanmaatopbl.
MeTtannodepMeHTbl. (Kpyrnbii cton ? case study)

Tema 12. MpupoaHbie peuentopbl. AHTUOMOTUKM KaK MOHOPOpPbI KATUOHOB METaN/OB.
HomaluHee 3afaHune , NpyUMepHbIe BONPOCHI:

MpupoaHble peuentopbl. AHTUBMOTMKM Kak MOHOGPOPbI KATMOHOB MeTannoB. MprpoaHble peuenTopbl.
NoHodbopbl (BannHoMUUMH, 6OBEPULINH, SHHMATKH, nazanounn A, rpammumanHbl). OcobeHHOCTH
CTPOEHMS 1 06pa30BaHUS KOMMIEKCOB C KATMOHAMU LWENOYHbIX U WeT04YHO3EMENbHbIX METaOB.

Tema 13. LUMKNOAEeKCTPUHBDI: 06pa303a|-w|e KOMMeKcoB BK/lO4YeHusa, npumeHeHne B MeguLLnHe.

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

LimknopekcTpuHbl: 06pa3oBaHne KOMNNEKCOB BKIOYEHNS, MPUMEHEHNE B MEONLIMHE.
LImknoaekcTpuHbl ? 0COBEHHOCTM CTPOEHMS MPUPOLHbBIX LIMKIOAEKCTPUHOB, BO3MOXHOCTU 1 POJib
PYHKLMOHANN3aLUMM N0 BEPXHEMY M HUXHEMY oboay.

Tema 14. MeTauuknocdpaHbl (KanmMKcapeHbl, TMaKanuKkcapeHbl, KaMKCcpe3opLunHapeHbl) U ux
KOOpAVWHALMOHHbIe BO3MOXHOCTW. (Kpyrnbi cton ? case study)

oomatllHee 3agaHue , NPUMepHbIE BOMPOCHI:

MeTauuknogaHbl (KanmkcapeHbl, TMakanmkcapeHbl, KanmkcpesopumMHapeHbl) U nx
KOOpANHALMOHHbIE BO3MOXHOCTW. (Kpyrnblid cTon ? case study) MeTtauuknodaHbl (KanmkcapeHsb,
THUakanukcapeHbl, kanukcpesopumHapeHbl). [pumeHeHne conei B TEMNNATHOM CUHTE3e
MeTauuknodgaHos. KoopavHaunoHHbIE BO3MOXHOCTU METALMKIORAHOB (TMAPOKCUbHbIE FPYMnbl HA
BEPXHEM M HUXHEM 0604ax, apoMaTtnyeckas nonocTb).

Tema 15. BoamoxHoctu MmeTtoaa SM-penakcauumm npm usyyeHumn siBfieHUin accoumauum ¢
yyactTuem MuLLeNnn Kak HaHopa3MepHbIX 06 bEKTOB.

noMalHee 3anaHue , NpUMepHbIe BOMPOCHI:

Accoumaums gugunbHbIX CoeanHeHU No gaHHbIM metona AMP BoamoxHocTn metona
AM-penakcaumm npu n3y4eHNn SBReHU accoumaumm ¢ y4actTmem MuLen Kak HaHopasmMepHbIX
ob6bekToB. [NposiBneHne B AM-penakcaunn CBA3biBaHNS NapamMarHUTHbIX MOHOB C MONIMMEPHbIMU
nuraHoamu.

Tema 16. KoHTpacTtHble areHTbl B MP-TOMOrpadoum.

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

KoHTtpacTtHble areHTbl B MP-TOMOrpaduu.

Tema 17. KoHTtpacTtHble MPT-areHTbl Ha OCHOBE CaMOOpPraHU3YyKLLLUXCS CUCTEM
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

KoHTtpacTHble MPT-areHTbl Ha ocHOBe camoopraHuaytowmxcs cuctem Kommepyeckne KA Ha ocHose
NIVMHEMNHBIX N UUKINYECKMX NONMaMmnHoOnonnkapbokcmnaToB 1 nx NpoM3BOL4HbIX (CBOWCTBA,
HepocTtaTku). CamoopraHmsaunmn 1 BKIKOYEHNE KOMMIEKCOB C ANPUIBbHBIMU NUraHaaMn B MULLENSTbI N
BE3UKY/bl, TMNOCOMbI Kak cnocob nposiBneHns adhdpekToB KoHTpacTnpoBaHus B MPT. 60.
B03MOXHOCTU NPUMEHEHNS arpernpoBaHHbIX MeTannokomnnekcos B kadyectse KA ons MPT.

Tema 18. KoHTpacTHblie MPT-areHTbl Ha OCHOBE HaHO4YacTuL,
KOHTponbHas paboTa , NpUMepHble BONPOCHI:

KoHTpacTHble MPT-areHTbl Ha OCHOBE caMoopraHuayowmnxcst HaHodactuu KoHTponbHas paboTa
Bonpocbl kK KOHTPONbHON paboTe npueeneHbl B pasaene "Mpoyee”.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

MPUMEPbI 3A0AHNN 0151 NMPOBEOEHNS UTOMOBOW ATTECTALIM NO UTOMAM
OCBOEHUA ONCUNTITTINHDI

o1
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1. Copepuyeckoe pacnosHaBaHne kopoHaTamu. TpeboBaHus kK cybcTpaTaMm, peLentopam, NpuMepbl.

2. PeakumoHHas cnocobHOCTb KOMMNEKCOB TWMA FOCTb-X034MH. Ponb KOMNNEKCoB MeTannios (Ha
npumepe cuHTesa ATD ns ANDP).

3. OpraHn3oBaHHble aHcamMbnun AndonnbHbIX MOnekyn. BnusiHne MmoHoMepoB u arperaTtos [AB Ha
obpasoBaHue KOMMNEKCOB METANSIOB B PACTBOPAX.
o2

1. TeTpasppuyeckoe pacrnosHaBaHne kaTMoHoB. TpeboBaHus K cybcTpaTtam, pelenTtopam,
npuMepsl.

2. TpaHcnopTt cybcTpaToB. MexaHuambl, ycnosusi, TpeboBaHMs K NEPEHOCHUKY.

3. BanuHOMWUWH: CTpOeHMEe, 0COBEHHOCTU BHYTPUMONEKYNSPHbIX BOLOPOOHbLIX CBA3EN, CBA3bIBAHME
C KaTnoHamu MeTansos.

Bonpocbl kK KOHTPONbHOK paboTe

1. MNOHATMSA 1 A3bIK CyNnPaMONEKYNSAPHON XMMUN.

2. CBA3b CynpamonekynsipHoi XuMmMmn ¢ pyrumm obnactsmm Hayku: dousmkon, xmmmen, bnonorven,
mMarepuanoseneHNEM.

3. CynepMonekybl 1 NONMMONEKYNsipHble aHcambnu.

4. OCHOBHble (DYHKLIMN CynpamMonekynspHbix 06pa3oBaHuii (pacno3HaBaHmne, NepeHoc,
npespatieHune).

5. cTopust pa3Butms XMMmMmn MakpoLMKINYECKMX COeaNHEHNIA.

6. OTKpbITME KpayH-COeANHEHNIA, KPUNTAHLOB, METALMKNO(AHOB.
7. 3a4a4v 1 BO3MOXHOCTU CynpaMOoneKyNsipHO XUMUN.

8. MonekynsipHoe pacno3HaBaHWe Kak HanpaBneHHOe CBA3bIBaAHME.

9. KomnnekcoobpazoBaHue Tvna "roctb-xo3smH" ("peuentop-cybcTpat”), OCHOBHbIE MOHATUS U
NPU3HaKW.

10. KomMnnekcbl Makpoumnknn4eckux COeQUHEHNA C MOHAMN METaINIOB N MONEKYNSAPHbIMU KaTuoHamun
KakK pasHOBUAOHOCTb KOMMIEKCOB "rOCTb-XO3AUH".

11. Mprpoaa B3auMoAeNCTBUS LOHOPHbBIX aTOMOB MaKPOLMK/IMYECKUX NraHA0B C MOHaMW METasNoB
N a30TCoAepXalmnMmn KaTnoHaMu.

12. Buapl pacnos3HaBaHus: cpepuyeckoe, TeTpasapnyeckoe, MMHenHoe.

13. Pacno3HaBaHne KaTMOHOB, aHWOHOB, HENTPANbHbIX MONEKY.

14. OCOBEHHOCTN KPUCTANMYECKOM CTPYKTYPbl KOMMIEKCOB ANS Pa3HbIX BUAOB PELENTOPOB U
cybcTtpatos.

15. DKCnepuMeHTanbHble OCHOBbI CynpaMonekynspHON HeOPraHNYeCKon XMMmm.

16. Makpouwnknuyeckune coegnHeHms. HomeHknarypa n knaccugukaums.

17. Tvinbl nuraHpoB: KpayH-adoupbl, NogaHabl, KpunTtaHabl, KasutaHabl, cpepaHibl,
LMKNOAEKCTPVHbI, NPUPOLHbLIE MOHOOPbI, KAaNMKCapPEHbI, TMakanmkcapeHsbl, KyKypbutypunbi -
0CODOEHHOCTM CTPOEHNS, BO3MOXHOCTN 06pasoBaHns KOMNIEKCOB C PasnnyHbIMM NOHAMU 1
MOneKynamu.

18. dakTopbl, onpenensowme Coctas U yCTONYNBOCTb MAKPOLMKANYECKUX KOMMNIEKCOB B PaCcTBOpE:

4ncno N Npupoaa NOHOPHbIX aTOMOB NMraHaa ero KoHgopMauus, agodeKTbl conbBaTaumm n
neconbBatauuun. Makpounknmyecknin agogoekT.

19. KoHuenuusi onTUManbHOro NPOoCTPaHCTBEHHOrO COOTBETCTBMS FOCTS U X03AMHa.

20. KOHTpOnb Han CenekTMBHOCTbIO KOMMNIEKCO0Opa30BaHMSA MaKpPOLMKIIOB C MOHAMN METANSIOB:
LnaMeTp, 3apsan, NPUpPoLa KaTnoHa; Hanmyme, Y1Ccno n pasmep Konew, XeCTKOCTb CTPYKTYpbl,
Hanmune goyHKLMOHANbHbIX KOHUEBBIX rpynm. MpuHUMN ABOAHOM KOMNNEMEHTAPHOCTH.

21. BnusiHne TpexmepHon CTPYKTYPHOM OpraHn3aumm Ha asgopeKTUBHOCTb N CENEKTUBHOCTb
KOOpZAMHauUMM MOHOB METAJINIOB HA NPMMepPEe KOMMNIekcoobpasoBaHms ¢ nogaHaamu,
KpayH-apmpamu, KpuntaHoamm, cpepaHnamm.

22. BnnsiHne rnopodoobHON NonocTu, eHONbHbIX TMOPOKCU-TPYNnM 1 KOHpopMaUmMm Xo3siMHa Ha
KOMMnekcoobpasoBaHne KannkcapeHoB, KanMKCpe3opLnHapeHoB, KyKypbutypunos n
LUMKNOOEKCTPUHOB C MOHAMW METaNI0B U MONIEKYNSPHBIMUA KaTUOHaMW.
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23. dakTopbl, ONpeaensowme CenekTMBHOCTb KOMMIeKcoobpasoBaHms Npu OTCYTCTBUM
reoMeTpUYeCcKol KOMMIEMEHTAPHOCTU peuenTopa 1 cybcTpaTa.

24. Mpupoaa v ponb Bknaga CH-I B3aumoneiicTeuii cy6etpata ¢ apomaTnyeckoi cuctemMon
peLenTopa B yCTONYMBOCTb KOMMJIEKCA.

25. lNpumMeHeHve noaaHaoB, KpayH-CoOeQUHEHWU, KpUnTaHaoB, cdpepaHaos, KaBUTaHOoB,
KanmkcapeHoB 1 LMKN04eKCTPUHOB.

26. HeopraHuyeckuii cuHtes. PasneneHve noHos Metannos. PasneneHve n3oTtonos. [pumeHeHne B
aHanmTnyeckoi xmmmn. NepeHoc noHoB. MembpaHbl ¢ n3bupaTtenbHON NPOHNLAEMOCTbIO.

27. CynpamonekynsipHblil Katanua peakumin pas3noxXeHus 1 CUHTesa.
28. MonenvpoBaHue fesTenbHOCTU OepMeEHTOB (BMOMONEKYNSPHDBIA N aBUOTUYECKNIA KaTanus).

29. Xnmnyeckune ceHcopsl. [Nepekntoydarowme yctponcrea. XuMnMoHuka. HeopraHnyeckme OBoviHble
cnupanu; pennvkauus.

30. TpaHcnopT cynepmonekyn.

31. OcobeHHOCTM KOMMNIEKCO0OPa30BaHNS MaKpPOLMKIIOB C MOHaM/ METanfIoB Ha rpaHuue pasgena
a3 BoOa-opraHnYeckunii pacTeopuTenb (MeMbpaHa) B npoLeccax aKCTpakumm 1 nepeHoca.

32. MeMbpaHHbIin TpaHcnopT. MNapameTpbl, onpeaensowme TpaHCNoPTHbIE CBONCTBA NUraHaa.
33. lNepeHoc NnocpencTBOM HOCUTENE 1 Yepe3 TPaHCMeMOpPaHHbIE KaHanbl.

34. MexaHu3Mm TpaHcnopTa (YyHUnopT, CUMNOPT, aHTUMOPT).

35. ConpsxeHHbl NepeHoC (KaTUOH-3NEKTPOH, KaTUOH-MPOTOH, (POTOCOMPSXEHHbINA NPOLLECC).

36. MeTauuknodaHbl (KanvkcapeHbl, TuakanmkcapeHsbl, KanukcpesopunHapeHsl). [lpyumeHeHne
Conen B TEMMIATHOM CUHTE3€e MeTaunKNogaHoB.

37. KOOp,D,I/IHaLI,I/IOHHbIe BO3MOXHOCTWN MeTaumknogaHoB (FVI,D,pOKCVIﬂbeIe rpynrbl Ha BEPXHEM U
HNXHEM o6onax, apomartmdeckas I'IOJ'IOCTb).

38. Ponb pasmepa nonocTu npu pocte Ynucna onmroMepHblx 3seHbeB. DyHKUMOHaANn3auns
MEeTauUUNKIogaHoB Mo HUXHEMY 1 BEpXHEMY obonaM.

39. BonopacTeopuMble MeTaumknogaHbl. Bo3aMoXHOCTY arpernpoBaHnst ANcoubHbIX
MeTaLuKnogaHoB B BoAe, 06pasoBaHme CMeLlaHHbIX arperatos ¢ muuennamu MAB.

40. MpupoaHblie peuenTopbl. IoHOMOpPLI (BanMHOMULKH, BOBEPULIMH, SHHUATWH, nasanoumna A,
rpamMnuumnanHbl).

41. OcobeHHoCTH CTpOEHUA " o6pasoBaHv|9| KOMMNNEKCOB C KaTnoHaMi Weno4vYHbIX U
weno4YHO3EMESIbHbIX METANIOB.

42. BannHOMUUWH, CTPYKTypa MONEKYNSPHON Lenu, posib BHYTPUMONEKYNAPHbIX BOLOPOAHbLIX CBA3EN
B 0OPMUPOBAHUM CTPYKTYPbl, KOHGPOPMAaLIMN B PpaCTBOPUTENAX PA3HON NPUPOLAbI.

43. Lll/lKI'IO,D,eKCTpI/IHbI - 0CObeHHOCTH CTpoeHusa npnpoaHbIX UMAKNIOAEKCTPUHOB, BOSMOXHOCTU N
pO/b (PyHKLMOHaANM3aLuum no BEpPXHEMY U HUXHEMY O60,El,y.

44. [Bnxylwmne cunbl B3aMMO4ENCTBUS LMKIOOEKCTPMHOB ¢ cybcTpatamu. MpumeHeHne
LMKNOOEKCTPUHOB B MeANLMHE ONs aApEeCHON AOCTaBKM NeKapCTBEHHbIX NpenapaTos.

45. IncounbHble MOnekynbl: 0COBEHHOCTU CTPOEHMS MONEKYN, KPUCTANNIMYECKON CTPYKTYpbI,
PacTBOPOB B BOAE U OPraHNYECKUX pacTBOPUTENSIX.

46. oBEPXHOCTHO-aKTUBHbIE BEWeCcTBa: knaccmgukaumst (KonnovuaHble, HEKONNOUAHbIE), TUMbI
(aHVOHHbIE, KATUOHHbBIE, HENOHHbIE, LIBUTTEPUOHHbIE, BBICOKOMOMNEKYNISPHbBIE).

47. T'mppotponsl. CBOWCTBA PACTBOPOB NOBEPXHOCTHO-AKTUBHbIX BELWECTB U rMAPOTPONOB.

48. MnuennoobpasoBaHne 1 accoumnauns, KpUTUYEeCKne KOHLEHTpaumm MuUennoodbpasoBaHns
(KKM), arperauum (KKA).

49. Tunbl 06pasyloWmnXcs arperaToB: Manble arperatbl, IpsMble MALLENNbI (Cepuyeckume,
cTepxHeobpasHble), rekcaroHanbHble ¢oasbl, 0bpaTHble MULENNBI, MUKPO3MYbCUU, 3MYNbCUN.

50. MpupoaHbie MAB. Nlunugpl. Jiunocombl. KnetoyHble MeMbpaHbi.
51. CasbiBaHMe MuuennamMm MOHOB 1 MONEKYN, BINSHME TUNa n KoHueHTpauum NAB, pasmepa,
npupoabl 1 3apsiaa NPOTMBOMOHOB, [0DOABOK CONel, cocTaBa PacTBOPUTENS.

52. Contobununsaums: ABUXylNe CUnbl, BAMSIHUE NPUPOIbI U KOHLEHTpauum contobunmaara,
colepxaHus nobaBok, CBONCTB pacTBOPUTENSI.
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53. OcobeHHOCTN NpoTeKaHUs peakLumin komnnekcoobpasosaHus B pacteopax MNAB.

54. BoaMoXxHOCTN MeTona ﬂM-peﬂaKcaLl,l/lVl npn n3dy4yeHnmn ABNEeHN accoumaunm c ydactnem mumuenn
KakK HaHOpa3MepPHbIX 06BbEKTOB.

55. OcobeHHOCTN penakcaumm NPOTOHOB B pacTBOPAx NapaMarHUTHbIX METANOKOMMNIEKCOB Ha
ocHoBe coeanHeHui ragonuHns(lll) n mapradua(ll).

56. KoHTpacTHble areHTbl (KA) B MarHnTHO-pe3oHaHcHon Tomorpadgoum (MPT).

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

58. MposieneHune B AM-penakcaumm CBA3bIBaHUS NapamarHUTHbIX MOHOB C MOIMMEPHbIMU
nuraHoamm.

59. CamoopraHmsaumm n BKNIOYEHNE KOMMIEKCOB C ANCOUNbHLIMU TUraHaamu B MALENSTbI U
BE3UKY/Ibl, TMNOCOMbI KaK Cnocob NposiBneHns agpdhekToB KoHTpacTmpoBaHus 8 MPT.

60. BO3MOXHOCTU NPMMEHEHNS arpermpoBaHHbIX MeTannokomnnekcos B kadyectse KA onsg MPT.

7.1. OcHOBHas nuTeparypa:

S OepHbIi MarHUTHbIA PEe30HAHC B HEOPraHNYeCKOM 1 KOOPAMHALMOHHOM XMUK (PacTBOpPbI U
xwngkoctn), Penotos, MaptnH AnekcaHgposud, 2009r.

1. Ctmo Ox.B., 9tByn Ox.J1. CynpamonekynapHas xumus. ep. ¢ aHrn. - M.: AkagemkHura, 2007, B
271.-896cC.

2. CTpykTypHas camoopraHusauns B pactsopax 1 Ha rpaHuue pasgena ¢as/ M. I'. Kncenes u op.;
oTB. pea. A. |O. LlnBaase. - Mocksa: URSS, 2008. - 539 c.

3. Amupos P.P. CoeanHeHns MeTannos Kak MarHUTHO-penakcaunoHHble 30H4bl Ans
BbICOKOOPraHm3oBaHHbIX cpeg. [NpumeHeHne B MP-Tomorpadoum n xsummnm pacTeopos. - KasaHb:
"Hosoe 3HaHwve", 2005. - 316 c.

7.2. lononHutenbHasa nuteparypa:

1. KonidpmaH O.U. CuHTeTU4eckmne peLentopbl HA OCHOBE NOPPUPUHOB N NX KOHBIOraToBs C
kanukc[4]apeHamu / O.N. KondomaHn, H. K. Mamapgawsunu, N.C. AHTuUnuH; ote. pea. A.W.
KoHosanos; NH-T xumnmn pacteopos PAH. - M.: Hayka, 2006. - 246 c.

2. Schneider, H.-J.; Yatsimirsky, A. "Principles and Methods in Supramolecular Chemistry"/ Wiley;
Chichester, New York, Weinheim, Brisbane, Singapore, Toronto, 2000. - 697 pp.

3. Mepepcer Y.0., PpeHcoopd X.K. Makpouuknmnyeckume nonnagompbl 1 UX KOMANeKebl // Ycenexun
xummn. - 1973. - T. 42, @ 3.

4. Xupaoka M. KpayH-coeanHeHuns. M.: Mup, 1986. - 363 c.

5. Moxapckuin A.®. CynpamonekynsapHas xumus. MonekynsapHoe pacnosHasaHue / CopoCOBCKUIA
obpasoBaTesbHbIit XypHan. 1997, € 9. C.32-39.

6. NeH X.-M. CynpamonekynsipHas xumus. KoHuenumm n nepcnektumebl. - HoBocubupcek: Hayka,
1998. - 334 c.

7. Xumns koMnnekcos "roctb-xo3auH" / MNopn pen. ®.dertne, 3.Bebepa. M.: Mup, 1988. - 511 c.

7.3. UHTepHeT-pecypcChbl:

KnatpaTbl ruapoxXvHOHa - poAoHAYanbHUKN KNaTpaTtHON XUMUK -
http://window.edu.ru/resource/485/21485

nekunn no cynpamonekynsapHoOm XMMUmM n HaAHOMOTOHUKE -
http://photonics.ru/learning/Lecturecourses.aspx

Cant nccnenosatenbCkor rpynmnbl N0 caMoopraHM3oBaHHbIM cuctemam nHetutyta Wapna CapgpoHa
(Ctpacbypr) - http://www-ics.u-strasbg.fr/spip.php?rubrique49&lang=en
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CneuwmanbHbiii Bbinyck "MonekynsipHoe pacnodHaBaHune" xypHana Int. J. Mol. Sci. -
http://www.mdpi.org/ijms/sections/molecular-recognition.htm

CynpamonekynsapHas xumus - http://www.chem.asu.ru/org/supramol/programm.html
CynpamonekynapHas xumns - http://en.wikipedia.org/wiki/Supramolecular_chemistry

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

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLMUNINHbI(MOAYNS)

OcBoeHve gncuunnuHbl "CynpamonekynspHas HeopraHudeckas xumMus " npegnonaraer
NCMNONb30BaHNE CNeayoLWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGopMaLUK, NONYYEHNS N Nepeaaymn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAMNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPaAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTmeouniHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

1. MynbTMeaniiHbIA NPOEKTOP U HOYTOYK.
2. MaTepwuanbl gns NnpoBeaeHNs KPYribiX CTONOB.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BIO un yyebHbIM nnaHom no
cneumanbHocT: 020201.65 "®yHoameHTanbHas u NpuknagHas xmMma" n cneunannsauum
HeopraHuyeckas xmMums .
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