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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy nmcuunnvHel paspaboTtan(a)(v) 3asenyowmii kagoenpoi, a.H. (npoceccop) Ammpos P.P. (Kadhenpa
HeopraHn4yeckom xumMun, Xummdeckunii MHCTUTYT uM. A.M. Bytneposa), Rustem.Amirov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NPY PeLIeH NPOPECCUOHANbHBIX 3aAau

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHbIE MPUHLMMBI 06pa30BaAHUS CYNEPMONEKYN 1 CyNPaMOneKynsipHbIX aHCaMbnel Ha OCHOBE Pa3NMYHbIX MONIEKYN
1 MOHOB, MNOLXOAbl K UX KOHCTPYMPOBAHWIO 1 UCMONb30BaHMIO B PA3NINYHbIX 0BNacTsX HAYKW 1 TEXHWUKM.

JonxeH ymeTb:

NPVMEHATb TEOPETUYECKNE 3HAHNS O CTPOEHMIN, COCTaBe U pPeakLMOHHOM crnocobHocTy cynpamMonekynsapHbIX
MeTannokoMnnekcos ongd Ncnonib3oBaHNA B KOHKPETHbIX MPaKTU4YeCKNX NMPUnoXeHusx.

JonxeH Bnanetb:

HaBblKkaMn niaHnpoBaHMA nccnenoBaHuin No co3aaHuto cynpamMonekyndapHbiX HeopraHM4eCckmnx coeavHeHun gns
PelWeHnAa KOHKPETHbIX 3a4a4 B obnacTsx TeOpeTMHeCKOVI n HpaKTMLIeCKOIZ XUMUN, MedNLMHbBI N dapMakonoruu.

JlonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

JleMoHCTpMpoOBaTh HaBbIKU NIAHMPOBAHWUS UCCNENOBAHUIA NO CO3OaHNI0 CYyNnPaMONeKkynsapHbIX HEOPraHNYeCckumx
COoeauHeHNi ONns peleHns KOHKPETHbIX 3a4a4 B 06nacTsix TeoOpeTUYeckon 1 NpakTUYecKon XuMmnm, MeanunHbl u
hapmakonorun.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.AB.14.01 OucumnnuHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoi obpasoBatenbHoi nporpaMmbl 04.05.01 "dyHoaMeHTanbHas v NpuknanHas XvMust
(HeopraHuyeckas xumns)" u 0THOCUTCS K AUCLMUNAUHAM MO BbiBOpy.

OcBauBaetcs Ha 4 Kypce B 8 ceMecTpe.

3. O6bem gucunnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BUAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTtakTHasi paboTa - 40 yaca(os), B TOM 4yucne nekuum - 20 yaca(oB), npakTnyeckme 3aHsaTus - 20 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 32 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma MPOMEXYTOYHOTr0 KOHTPONS ANCUMMANHDI: 3a4eT B 8 ceMecTpe.
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspenbl pucumnnuHbl / MX TPYOD0EMKOCTb CamocTtosaTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
flexumm 3aHAaATUSA paboTbl

Tema 1. BeegeHue B OUCUMNINHY
1 "CynpamonekynsipHas xumuns" (CX). 8 5 5 0 5

" |McTopuryeckme acnekTsbl, cBsA3b CX ¢
OPYrMMm Haykamu.

Tema 2. OcobeHHocTn CX ¢
2. [y4actmem HeopraHM4yeckumx 8 2 1 0 2
COEeONHEHNIA.

Tema 3. CBowicTBa pacTBopoB
3. |N0BEpPXHOCTHO-aKTUBHbIX BELWECTB U 8 2 1 0 2
rMApPOTPONOB.

Tema 4. OcobeHHOCTM NPOTEKAHNSA
4. |peakumii KoMnnekcoobpasoBaHus B 8 1 2 0 2
pacTsopax [1AB.

Tema 5. OkcnepumeHTanbHble

5. [oCHOBbI CyrpamoneKkynspHoi 8 1 1 0 2
HeopraHn4ecKom xuMmnn.
6 Tema 6. Tunbl Makpomonekyn, 8 1 1 0 2

" [ucnonbayembix B CX.

Tema 7. MonekynspHoe
acrosHaBaHve.
7.1 1 1 2
KomnnekcoobpasoBaHue tuna 8 0
"rocTb-X0351H"

8 Tema 8. PacnosHaBaHmne KaTMOHOB, 8 1 1 0 >
" |aHMOHOB, HENTPANbHbIX MONEKYII.

Tema 9. ®akTopbl, onpenensowmne

COCTaB M YCTOMYNBOCTb

9. MaKpOLIMKIINYECKMX KOMIIEKCOB B 8 1 1 0 2
pacTsope
Tema 10. MembpaHHbI TpaHcnopT

10.|cynepmonexyn. MpumeHeHune 8 1 1 0 2

‘|MeMbpaHHbIX TEXHONOr Wi ONs
pasneneHns NOHOB, N30TOMOB.

Tema 11. CynpamonekynspHblii
katanuns. Komnnekcbl MeTannoBs kak
11.|cynpamonekynsipHble Katannsaropbl. 8 1 1 0 2
MeTannodgepMeHTbl. (Kpyrabii cton ?
case study)

Tema 12. lMpupoaHblie peuenTopbl.
12.|AHTMBNOTUKM KaK MOHOCGOPbI 8 0 1 0 2
KaTMOHOB MeTannos.

Tema 13. LInknonekcTpuHb:
13, obpazoBaHMe KOMMIEKCOoB 8 1 1 0 5

BK/IOYEHWS, NMPUMEHEHWE B
MeIouuuHe.

Tema 14. MetauuknodaHsbi
(kanvkcapeHbl, TMakanmkcapeHsbl,
14.[kanvkcpesopunHapeHbl) 1 nx 8 1 1 0 2
KOOPANHALMOHHbIE BO3MOXHOCTH.
(kpyrnbiin cTon - case study)

CrpaHnua 4 13 13.
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 15. BoamoxHocT MeTona
AM-penakcauum npu n3yyeHun
15.|aBneHunin accoumaumm ¢ yHactmem 8 1 1 0 1
MULENN Kak HaHopa3MepHbIX
06bekToB.
Tema 16. KoHTpacTHbIE areHThl B
16. MP-tomorpadouu. 8 1 1 0 1
Tema 17. KoHTpacTHble MPT-areHThl
17.|Ha oCHOBE CaMOOpraHn3yrLWnxcs 8 1 1 0 1
cucTem
18 Tema 18. KoHTpacTtHble MPT-areHThbl 8 1 1 0 1
‘|Ha ocHOBEe HaHo4acTuL,
Utoro 20 20 0 32

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. BeeaeHue B gucumunnuHy "CynpamonekynsipHas xumusi” (CX). Uctopuueckue acnekrbl, cBsi3b CX ¢
APYruMn HayKamu.

MOHSATMS U A3bIK CynpaMonekynsipHoi xummumn. CBA3b CynpamMonekynsipHoOi XuMum ¢ Apyrumu obnactsmMu Hayku:
hU3UKONA, XMMuein, Bruonorveir, matepranoseneHneM. CynepMonekynbl U NOAMMONEKYNspHble aHcambnu. OCHOBHblE
OYHKLMM CcynpamMonekynsipHbix 06pasoBaHuii (pacnosHasaHme, NepeHoc, NpespaleHue). Victopus passutms Xummm
MaKpOLMKINYECKUX COeANHEHNA. OTKPbITUE KpayH-COEANHEHWIA, KPUNTaHLOB, METALUKIO(AHOB.

Tema 2. Ocob6eHHocTM CX ¢ yyacTMeM HeopraHM4YeCckux coe AUHEeHUHN.

OuncpunbHble MONEKybl: 0COBEHHOCTM CTPOEHUS MONEKYN, KPUCTANNMYECKOW CTPYKTYPbI, PACTBOPOB B BOLE U
opraHuyeckux pactsoputensx. [loBepxXHOCTHO-akTMBHbIE BEIWECTBA: Knaccudunkaums (KonnomaHble, HeKONnouaHble),
TUMbl (AHWOHHbIE, KATUOHHbIE, HEMOHHbIE, LIBUTTEPUOHHbIE, BLICOKOMONEKYNSpHbIe). [mapoTponsl. CBoMCTBA pacTBOpOB
MOBEPXHOCTHO-AKTUBHbBIX BEWECTB 1 rnapoTponos. MuuennoobpasoBaHue 1 accoumaums, KPUTUYECKNE KOHLEHTPaLMK
muuennoobpasosarus (KKM), arperaunm (KKA). Tunbl 06pasytowmxcs arperatos: Masble arperatbl, IpsiMble MULLENbI
(cchepuyeckme, cTepxHeobpasHble), rekcaroHanbHble oasbl, 06paTHbIE MULENSBI, MUKPO3MYbCUM, SMYNIbCUN.
MpupogHble MAB. Niunnapl. Ninnocombl. KnetouHble MeMbpaHsi.

Tema 3. CBoncTBa pacTBOPOB NOBEPXHOCTHO-aKTUBHbIX BELLLECTB U F’MAPOTPONOB.

CBsi3blBaHNE MULENNaMm NOHOB 1 MONEKYN, BAMSIHWE TUNa 1 KoHueHTpauun MNAB, pasmepa, npupodbl 1 3apsaa
NMpPOTUBOMOHOB, [,OBaBOK Cofell, coctaBa pacteoputens. Conobunusauns: ABNXyLME CUMbI, BAUSIHUE NPUPOLbI U
KOHLeHTpauuy contobunusarta, cogepxaHus nobaBok, cBOWCTB pacteopuTens. OCOBEHHOCTV NPoTEKaHNS peakLmii
komnnekcoobpasoBaHus B pactsopax MNMAB. BoamoxHocTv Metona SIM-penakcauum npy N3y4eHunn sBneHui
accoumaumm ¢ y4acTMeM MULENN Kak HaHopasmepHbix 06bekToB. OCOBEHHOCTM penakcauum NPOTOHOB B pacTBopax
napamarHUTHbIX MeTannoKOMMNeKCoB Ha 0CHoBe coeanHeHnin ragonuHus(lil) n mapranua(ll).

Tema 4. Ocob6eHHOCTU NPOTEeKaHUs peakuuin KomnnekcoobpasoBaHus B pacteopax MAB.

SKcneprMeHTanbHbIE OCHOBbI CYNPaMONeKynsiPHO HEOPraHNYeckor XxmMun. MakpoumKnmyeckne CoeamHeEHUs.
HomeHknatypa u knaccudgoukaums. Tunbl TMraHnoB: KpayH-3¢oupbl, NoAaH4bl, KPUNTAHOb, KABUTAHOb!, CpepaHabl,
LVKNTOLEKCTPVHBI, MPUPOLHbIE NOHOMOPbI, KANMKCAPEHbI, TMAKANMKCAPEHDI, KYKYpOUTYpWIbl - 0COBEHHOCTU CTPOEHNS,
BO3MOXHOCTW 06pa30BaHns KOMMIEKCOB C Pa3NMYHbIMU MOHAMU 11 MONEKYNAMK.

Tema 5. 3kcnepuMeHTasbHble OCHOBbI CYNPaMoNeKynsipHON HeopraHu4eckon XumMmuu.

3anaym 1 BO3MOXHOCTM CyrnpamonekynsipHoi xumun. MonekynspHoe pacno3HaBaHve Kak HanpaBneHHOe CBSA3biBaHUeE.
KomnnekcoobpazosaHue Trna "roctb-xo3suH" ("peuentop-cybcTpaTt”), OCHOBHbLIE MOHATUS 1 NpU3HakK. Komnnekcsbl
MaKpOLIMKINYECKUX COeUHEHU C MOHaMW METANNOB U MONEKYNSPHBIMM KaTUOHAMUN Kak Pa3HOBMAHOCTb KOMMIEKCOB
"roctb-xo3auH". Npupoaa B3anMoaenCcTBUSA LOHOPHbBIX aTOMOB MaKpOUMKINYECKMX NUraHLOB C MOHAMW METANNOB U
asotcogepxawmmm katmoHamu. Buabl pacnosHasaHms: cdhepuyeckoe, TeTpasgpuyeckoe, nnHenHoe. PacnosHaesaHue
KaTMOHOB, aHNOHOB, HEMTPaNbHbIX MONekyn. OCOBEHHOCTU KPUCTANNMYECKON CTPYKTYPbI KOMMNEKCOB AN Pa3HbIX BULOB
peLenTopoB 1 cybCcTpaTos.

Tema 6. Tunbl MakpoMoneKy”n, ucrnonb3yembix B CX.
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dakTopbl, onpefensowme cocTas U yCTONYMBOCTb MaKPOLIMKINYECKUX KOMMNEKCOB B PacTBOPE: YACO 1 Npupoaa
JOHOPHbIX aTOMOB iYraHaa ero KoHgpopmaums, apdoekTsl conbBaTaumm 1 geconbearaumm. Makpounknmyeckun
adhgoekT. KoHuenumsa onTuManbHOro NPOCTPaHCTBEHHOrO COOTBETCTBUSA rOCTS U X03auHa. KOHTponb Hag
CENeKTUBHOCTbIO KOMMNEekcoobpa3oBaHNs MakpOLIMKIIOB C MOHaMK METasNoB: AnaMeTp, 3apsih, Npupoaa KatuoHa;
Hanuyme, YACNO N pasmep Konew, XeCTKOCTb CTPYKTYPbI, Hann4ne doyHKLMOHaNbHbIX KOHLEBbIX rpynn. MpuHuun
OBOVHOWM KOMMJIEMEHTAPHOCTH.

Tema 7. MonekynsipHoe pacrno3HaBaHue. Komnnekcoobpa3soBaHue Tuna "roctb-Xo3sivH"

TpaHcnopT cynepmonekyn. OcobeHHOCTV KOMNIekcoobpa3oBaHMs MakpoLMKIIOB C MOHaMU METanoB Ha rpaHuLe
pasgena goas Bo4a-opraHn4eckunin pactTeopuTenb (MeMbpaHa) B npoueccax akcTpakuum u nepeHoca. MembpaHHbiii
TpaHcnopT. MNapameTpsbl, onpenensiowye TpaHCNOPTHLIE CBONCTBA NuraHaa. MNepeHoc NocpeicTBOM HocUTeNel 1 Yepes
TpaHcMeMOpaHHble KaHanbl. MexaHnaM TpaHcrnopTa (YHUMopT, CUMMOPT, aHTUMNOPT). CoNpsiXeHHbI NepeHoc
(KaTMOH-3N1eKTPOH, KaTWOH-NPOTOH, GDOTOCOMPSIXEHHBIA MPOLECC).

Tema 8. Pacno3HaBaHue KaTUOHOB, aHNOHOB, HeWuTpasnbHbIX MOJIEKYI.

BnvsiHne TpexmepHoit CTPYKTYPHOI opraHn3aumyi Ha adodIeKTUBHOCTb 1 CENEKTUBHOCTb KOOPAUHALMM UOHOB METannoB
Ha NprMepe KoMnnekcoobpasoBaHns ¢ NogaHaamm, kpayH-acoupami, KpuntaHaamu, cpepannamu. BnvsiHne
rmapodoo6HON NONOCTU, (PEHOMbHBIX MTMAPOKCU-TPYNM U KOHPOPMaLMM X0351Ha Ha KoMMekcoobpasoBaHue
KanmkcapeHoB, Kanukcpe3opunHapeHoB, KyKypbuTypuios 1 LMKIOAEKCTPUHOB C MOHAMU METaIoB 1 MONEKYNSPHLIMU
kaTvoHamu. dakTopbl, onpeaensiowme CenekTMBHOCTb KOMNNeKkcoobpasoBaHunsl Npu OTCYTCTBUM FreOMeTPUYECKOii
KOMMNEeMeHTapHOCTH peLienTopa u cyb6eTparta. Mpupona v ponb Bknana CH- B3aumonencteui cyetpara c
apoMaTnyeckoli CUCTEMOI peLenTopa B yCTONYMBOCTb KOMI/IeKca.

Tema 9. q)aKTOpr, onpenensiloLLe COCTaB U YCTONYMBOCTb MaKpPOLMK/IUYECKMX KOMIIEKCOB B pacTBope

MprMeHeHVe NogaHaoB, KpayH-CoeAVHEHNA, KPUNTaHAoB, cpepaHaoB, KaBUTaHA0B, KaNMKCapeHoB U1
LMKNoeKCcTprHOB. HeopraHuyeckunin cuHtes. PasneneHvie noHoe MeTannos. PasneneHve nsotonos. MpumeHeHne B
aHanuTnyeckol xmmun. MNepeHoc noHoB. MemMbpaHbl ¢ n3brpatenbHoM NpoHMLaemMocTblo. CynpamMonekynsipHbii katanmsa
peakuuii pa3noxeHusi u cuHTesa. MoaennpoeaHve OeaTenbHOCTY qoepMeHTOB (BMOMONEKyNSIPHbIA 1 abruoTUYeckuii
kaTanus). Xummdeckune ceHcopsl. Mepekniovatowme yctponcTea. XmMnoHvka. HeopraHuyeckne LBOViHbIE Civpani;
pennvkauus.

Tema 10. Mem6paHHbIi TpaHCcNoOpT cynepmonekyn. MpuMeHeHne MeMOpaHHbIX TEXHONOIUIA AN pasaeneHus
MOHOB, U30TOMNOB.

MpvpoaHbie peuenTtopbl. MloHodopb! (BaNMHOMULMH, 60BEPULIMH, SHHMATUH, nasanouma A, rpaMuunavHbl).
OcobeHHOCTU CTPOEHUS 1 06Pa30BaHNS KOMMIEKCOB C KATUOHAMM LWENOYHBIX U LWeN0YHO3EeMENbHbIX METAOB.
BanuHoMuumH, CTpyKTypa MONEKYNSPHON Lenu, poNib BHYTPUMONEKYNSPHbIX BOOAOPOLHbIX CBA3€EN B (DOPMUPOBAHUN
CTPYKTYpbl, KOHGOOPMaLMK B PACTBOPUTENSIX pa3Hoi npupoabl. LinknoaekctpuHbl ? 0cOBEHHOCTY CTPOEHUS MPUPOAHBIX
UMKIOAEKCTPUHOB, BO3MOXHOCTU U POSb CPYHKLIMOHANN3aLMUM Nno BEpXHEMY U HUXHeMy oboay. [Brxylme cusbl
B3aVMOAENCTBUS LMKNIOAEKCTPUHOB ¢ cybcTpatamu. MNprMeHeHe LUMKIOAEKCTPUHOB B MEAVLVHE ONsi aAPECHOA
[OCTaBKM NeKapCTBEHHbIX Npenapartos.

Tema 11. CynpamonekynsipHbi Katanu3. KoMnnekcbl MeTannoB Kak CyrnpaMoneKkynsipHble Katam3aTopbl.
MeTtannocbepmeHTbl. (Kpyrnbin cton ? case study)

MeTauuknodaHbl (KanukcapeHbl, TMakanMkcapeHbl, KanmkcpesopuuHapeHsbl). [prMeHeHne conern B TeMnnaTHoOM
CUHTe3e MeTauvknogaHos. KoopanHaunOHHbIE BO3MOXHOCTW METaLUKNo(aHoB (MMaPOKCUIbHbIE FPYMMbl HA BEPXHEM 1
HVUXHeM obogax, apomartuyeckas nonoctb). Ponb pasmepa nonocTi npy pocTe YMcna OnMroMepHbIX 3BEHBEB.
DyHKLMOHaNM3aumsa MetTauuknogaHoB No HUXHeEMy 1 BepxHeMy obonam. BonopacTBopuMble MeTaLMKNOgaHbI.
Bo3MOXHOCTV arpermpoBaHns AMnnbHbIX METALMKNOGAHOB B BOAE, 06pa3oBaHne CMellaHHbIX arperaTos ¢
muuennamm MAB.

Tema 12. MpupoaHblie peuenTopbl. AHTUOMOTUKM KakK MOHOCPOPbI KATUOHOB METaJIOB.

KoHTtpacTtHble areHtbl (KA) B MarHUTHO-pe3oHaHcHol Tomorpadum (MPT). Kommepyeckne KA Ha oCHOBE NNHERHbIX U
LIMKNIMYECKMX NOAMaMUHOMNONNKapbokcunaTos 1 nx NPOU3BOAHbIX (CBONCTBA, HepocTaTku). MposiBneHre B
SM-penakcaumm cBA3bIBAHUS NapaMarHUTHbIX NOHOB C NONMMEPHbIMU nuraHiamm. CamoopraHnsauum 1 BKKYeHe
KOMMNEKCOB C ANGOUIBHBIMUA NMFaHAaMU B MULLENBI U BE3WKYbI, TMMOCOMbI Kak Cnocob nposiBneHns agodpekToB
KoHTpacTmposaHus B MPT. Bo3MOXHOCTY arpernpoBaHHbIX METaNNIOKOMMNIEKCOB HA OCHOBE MeTaLMKIo(aHoB B
kavectse KA gna MPT.

Tema 13. LLuknogekcTpuHbl: o6pa3oBaHne KOMMIEKCOB BKJIIOUEHUS, MPUMEHEeHWe B MeauLWHe.

LuknoaekcTpuHbl ? 0COBEHHOCTU CTPOEHNS NPVPOLHBIX LIUKIOAEKCTPUHOB, BO3MOXHOCTM 1 POfb X pa3Mepa,
PYHKLIMOHANM3aumm no BEpXHEMY 1 HUXHeMy oboay. [BrXylime cunbl B3aMMoLERCTBAS LNKIOLEKCTPUHOB C
cybetpatamu. OcobeHHOCTV B3aUMOLENCTBUS LIMKNOLEKCTPUHOB C BEWECTBaMU, POSib MOASPHOCTM NONOCTM 1 06040B.
MprMeHeHNe LMKNOAEKCTPUHOB B MELMLMHE 051 aAPECHO [OCTABKU NIEeKapCTBEHHbIX NPenapaTos.

Tema 14. MetauuknodaHbl (KanuKcapeHbl, TMaKasMKCcapeHbl, KaIMKCpPe30pLUUHapeHbl) U X KOOPAVUHALUOHHbIE
BO3MOXHOCTMW. (Kpyrnbi# cton - case study)
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Lll/lKﬂO,D,eKCTpI/IHbI ? 0coBEHHOCTH CTpoOeHNsA NpupoOHbIX UMKNOOEKCTPUHOB, BOSMOXHOCTM 1 POJiIb X pa3Mepa,
pyHKUMOHANN3auMmM No BEpXHEMY U HUXKHEMY 060£I,y. ﬂ,Bmxymme CWNbl B3aNMOAENCTBUS LWMKNOOEKCTPUHOB C
Cy60TpaTaMVI. OcobeHHOCTN B3aMOOENCTBUS LUMKNOOEeKCTPUHOB C BeleCcTBaMun, ponb NMNONAPHOCTU NONOCTN N obonos.
I'IpleeHeHme LMKNOOEKCTPUHOB B MeaANUMHE ONA a,ﬂpeCHOI7I OO0CTaBKWM NeKapCTBEHHbIX Npenapartos.

Tema 15. BoamoxHocTu Metoaa AM-penakcauum npy uayyeHUn siBeHUA accoLmaLnm ¢ ydyacTueM MULLENN Kak
HaHopa3MepHbIX 06 bEKTOB.

Bo3moxHocTn metoga AAM-penakcauumn npy U3ydeHUn siBneHniA accoumanmm ¢ y4actmeM MULLEnn Kak HaHopasMepHbIX
06bekTOB. Ponb nprpoibl KOPPENsUMOHHbIX BPEMEH Ha CNOCOBHOCTL NapamMarHUTHOrO 30HAA [AaBaTh OTK/UK Ha
N3MeHeHUe pasmepa aHannsmpyemoro obbekta. OcobeHHOCTM penakcauuy NPOTOHOB B pacTBopax napamarHUTHbIX
MeTannokoMnnekcoB Ha ocHose coeanHeHun ragonuHus(lil) n mapradua(ll). NMpossnexue B AM-penakcaumm
CBSA3blBAHWNS NapaMarHUTHbIX MOHOB C NOMMMEPHBIMU IUraH4aMu.

Tema 16. KoHTpacTHble areHTbl B MP-ToMOrpacpum.

KoHTpacTHble areHTbl (KA) B MarH1UTHO-pe3oHaHcHon Tomorpadpum (MPT). Komnnekcbl ragonuHua(lll), mapradua(ll) n
xene3a(lll) kak ocHoBa koHTpacTupoBaHus MPT-nzobpaxeHuii. Kommepyeckue KA Ha ocHoBe NMHEHbIX 1
UMKIINYECKMX NONMaMUHONONMKAPOOKCHUNATOB 1 UX MPOU3BOLHbIX (CBOMCTBA, HEAOCTATKN).

BoamoxHocTv o6pasoBaHus koMmnnekcos xene3a(lll) c Bbicokoin penakcaunoHHON agopeKTUBHOCTBIO HA OCHOBE OKCU- U
KapOOKCMNPON3BOLHbIX aPOMATUYECKMX NUraHLOB.

Tema 17. KoHTpacTHble MPT-areHTbl Ha OCHOBE CaMOOPraHU3YyHLLUXCA CUCTEM

CamoopraHmsaums 1 BKIOHEHNE KOMMNEKCOB C ANMUIbHLIMUA INraH4aMu B MULLENAbI Y BE3UKYNbl, TMMOCOMbI KakK
crnocob NposiBNeHnst appeKkToB KOHTpacTupoBaHusi B MPT. BO3MOXHOCTW arpernpoBaHHbIX METANOKOMMIEKCOB Ha
OCHOBe MeTauvknogpaHoB B kadectse KA anst MPT. Ponb cocTaBa u CTpoeHns 3amecTuTenei Ha obogax Makpouvkna Ha
arperauvioHHON NoBeLEeHWE 1 CMOCOBHOCTb K CBSI3bIBAHMIO MOHOB 30HI0B.

Tema 18. KoHTpactHble MPT-areHTbl Ha OCHOBE HaHO4YacTuL,

[lBa noaxona K KOHCTpympoBaHuio HaHovacTuy, ons MPT. Micnonb3oBaHune ?naccrBHbIX? (GUaMarHUTHbIX) HAHOYACTHUL, B
KayecTBe OCHOBbI 4J11 HAHECEHUS MapaMarHUTHbLIX METanNoKOMMIekcoB. MarHMTHO-aKTMBHbLIE HAHOYACTULbI Kak
napamarHnTHole AMP-30HAabI. Ponb ?MArkoin? (3awmutHoi) 060104k1 B pa3Mepe MarHATHOroO ?sapa? u ero
napamarHeTuame. HaHo4acTuubl Ha OCHOBE OKCUAOB METANNOB (Xenesa, rafgonMHms, mapraHua). BoamoxHocTtu
rmapodonnnsaumnm HaHOYacTuL, OKCUAOB Xenesa, cTabunmanpoBaHHbIX rMapodobHbIMU 0bonoyKkamm.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns OIS CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS NO
AucuUnInHe (MOAYIHO)

CamocTosiTenbHas pa60Ta 06y'-|a+ou4v|x09| BbIMONMHAETCA Mo 3a4aHNIO0 1 NpK MeToOn4eCKOM pyKOBOLACTBE npenonasartens,
Ho 6e3 ero HenocpecTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAyAUTOPHYO camocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/TlO4aeT KakK NOJIHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTOENIbHbIX TEM (pas,uenos) ANCUunMnnHbl, Tak 1 npopa60TKy TEM
(pazpenos), ocBavBaeMbIX BO BpeMsl ayauTopHoOi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06y4atolmecs YuTaT 1
KOHCNEKTUPYIOT Y4ebHYI0, Hay4HYO 1 CMPABOYHYIO MNTEPATYPY, BIMONHAIOT 3aaHusl, HanpaBieHHble Ha 3aKkpenneHne
3HAHUA U 0Tpa60TKy yMeHVII7I N HABbIKOB, FOTOBATCA K TEeKyLleMYy 1N NPOMEXYTOYHOMY KOHTPOJO MO ANCUUMITUHE.
OpraHunsauus caMocTosTenbHol paboTbl 0By4HaoIWMXCsH PErnaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNS 0bpa3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieyuanuteta, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXOEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HOpMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWA, B TOM YMCE 3HAHWNA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B choHLe OLeHOYHBIX CPEACTB COLEPXUTCS Creaytolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus Mo JucUMnivHe (Moaynio);
- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M DOPMUPOBAHMS OLIEHKYM MO AMCUMNAVHE (MOAYNIO);
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- OnncaHne nopsnka npMMeHeHund 1 npouenypbl OLeHBaHUA 014 KaX40ro oueHo4YHOro cpenctea,
- Kputepum oueHnBaHmnAa onga KkaXxanoro oueHo4YHoro cpencTea,

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasnsaeMble K OEencTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYEMbIM pe3yibTataM, 3adaHns pa3/indHbIX TUMOB.

DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. NMepeuyeHb nuTepatypbl, HEO6X0AMMON AJ1i OCBOEHUSI AUCLMIINHDBI (MOLYNS)
OcBoeHre aucumMnnnHbl (MoLyns) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb LOCTYMHa 0byYaloWwmnMcst B OAHOM 13 ABYX BApMaHToB (Mnbo B 0060MX N3 HUX):

- B 9NIEKTPOHHOM BUE - YEPES 3NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 NMaponst
OT NNYHOTO KabvHeTa B cMcTeMe "ONEeKTPOHHbIA yHuBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaioulerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U LOMONHUTENBHON y4ebHON nnTepaTtypbl, HEO6XOAMMO AJ1S1 OCBOEHUS AUCLMMAVHBI (MOoyns),
Haxonmtcs B MpunoxeHumn 2 kK paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUW YCITOBUIA
noroeopoB K®Y ¢ npaBoobnagatensiMm anekTpoHHbIX U3LaHWIA U NPU N3MEHEHUM KOMNEKTOBaHNUS 0OHA0B Hay4Hoi
6ubnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIIs)

KnaTpaTbl rnapoXnHOHa - poaoHavanbHUKM KnatpaTHom xumnm - hitp://window.edu.ru/resource/485/21485
nekumm no HaHooToHuKe - https://ok.ru/video/9824110030

Caiit nccnepnoBaTtenbckKol rpynbl N0 CaMoOpraHN30BaHHbIM cuctemam nHetutyTa Wapns Canpoxa (Ctpacbypr) -
http://www-ics.u-strasbg.fr/spip.php?rubrique49&lang=en

CneuwmanbHbIi Bbinyck - hitp://www.mdpi.org/ijms/sections/molecular-recognition.htm

CynpamonekynsipHasi Xumus -
http://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BF%D1%80%D0%B0%D0%BC%D0%BE%D0%BB%D0%B5%D0%BA%D

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)
Bug pa6ot MeToaouuyeckue peKkoMeHaaUum

nexuuu KoHcnekTnpoBaHue nekumii - CNOXHbIA B By3OBCKOM ayanTOPHOM paboThl, Npeanonaraiowmii
WHTEHCMBHYIO YMCTBEHHYIO OESATENbHOCTb CTyAeHTa. KOHCMNEKT SABNSeTCS None3HblM Toraa, korga
3anMcaHo caMoe CyLIeCTBEHHOE 1 CAENAHO 3TO caMmm obyyarwmumes. He Hapo cTpeMmnTbes 3anncatb
[IOCNOBHO BCIO Nekumio. Takoe 'KOHCNeKTUpoBaHmne' NpMHocuT 6onblue Bpeaa, YeM nosb3abl.
Llenecoobpa3zHo BHa4ane NOHSITb OCHOBHYIO MbIC/b, M3flaraeMyto NeKTopoM, a 3aTeM 3anvcaTb ee.
XenartenbHo 3anucb OCYIECTBASATL HA OJHON CTPaHWLE NMCTA UM OCTaBsAS MONs, Ha KOTOPbIX
nosaHee, NPy CaMoOCTOSTENbHOM paboTe ¢ KOHCMEKTOM, MOXHO cAenaTb AOMONHUTENbHbIE 3anucuy,
OTMETUTb HEMNOHATHbIE MECTA.

KoHcnekT nekumm nyyiwe noapasnenstb Ha NyHKTbl, cobnioaas KpacHyto CTPoKy. OToMy B 60NbLLON
cTeneHn 6yayT cnocobcTBOBaTL BOMPOCH NiaHa nekuun, npeanoxeHHole npenoaaeatensim. Cnenyet
obpalaTb BHUMaHNE Ha akLEeHTbI, BbIBObI, KOTOPblE AenaeT NekTop, oTMeyas Hanbonee BaxXHble
MOMEHTbI B IEKLUMOHHOM Martepuane 3ameyaHusamMm 'BaxkHo', 'XOpPOLWOo 3anoMHMTL' 1 T.n. MoxHOo genatb
5TO M C NOMOLLbIO PA3HOLBETHbLIX MAPKEPOB UK py4Yek, NOAYEPKUBAS TEPMUHbI 1 ONpeaeneHus.
LlenecoobpaszHo paspaboTatb COOCTBEHHYIO CMCTEMY COKpalleHWii, abbpeBmaTtyp 1 CMMBOJIOB.
OnHako npw fanbHeiwel pabote ¢ KOHCMEKTOM CMMBOJIbI flyylle 3aMeHNTb 0BblYHBIMMX CroBaMu Ans
6bICTPOro 3pUTENbHOrO BOCMPUSATUS TEKCTA.

PaboTas Ha KOHCMEKTOM NeKLMiA, Bcernga HeobxoammMo NCcnonb3oBaTb HE TONbKO YyH4EBOHUK, HO 1 Ty
nuTeparypy, KOTOpyto OOMOMHUTENBHO PEKOMEHO0BAN EKTOP. VIMEHHO Takas cepbesHas,
KponoTnmeas paboTa ¢ NeKLMOHHbIM MaTepuanom no3BonuT rnyboko oBnaneTb TEOPeTUYECKM
mMartepuanom.
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTnyeckme | BeinonHeHne npakTuyecknx paboT OCylecTBASETCS HA NPaKTUYECKMX 3aHATUSX B COOTBETCTBUN C
3aHsTNA rpadpmkom y4ebHoro npotecca. [lns obecrneyeHnsi caMocTosiTeNbHOM paboThl NpenonaBaTensiMm
paspabatbiBalOTCs METOLMYECKUE YKa3aHUs MO BbIMOHEHMWIO NPaKTUYECKOoi paboThbl.
PaboTa c nutepaTypoii, ApyrMMn MCTOYHUKAMM UHCPOPMAaLMK, B T.4. SNIEKTPOHHBIMUA MOXET
peann3oBbiBaTbCS HA CEMUHAPCKUX U NMPAKTUYECKMX 3aHATUSAX. [laHHbIe NCTOYHMKU MHGDOpMaLUK
MoryT 6biTb NpeacTaBneHbl Ha 6yMaxHOM U/ 3NEKTPOHHOM HOCUTENSX, B TOM YICHE, B CETH
Internet. Mpenogaeatens hopMynupyeT uenb paboTbl C AaHHBIM UCTOYHUKOM MHADOpMaLIMK,
onpenensieT Bpems Ha NpopaboTKy AOKYMEHTa U (POPMY OTHETHOCTH.
Camo v B3aMMonpoBepKa BbIMOMHEHHbIX 3a4aHWi Yalle NCToNb3yeTCs Ha CEMUHAPCKOM,
NPakTUYECKOM 3aHATUM 1 UMEET CBOEN LieNbto NpuobpeTeHne Taknx HaBbIKOB Kak HabnoneHve,
aHann3 0TBETOB COKYPCHVKOB, CBEpKa CODCTBEHHBIX PE3YNbTATOB C 3TafloHaAMM.
PelueHune npobnemMHbIX 1 CUTyaUMOHHbIX 3a4a4 UCMOMb3YeTCs Ha NEKLUMOHHOM, CEMUHAPCKOM,
NpPakTUYeCcKoM 1 ApYrux Buaax 3aHsaTuii. NpobneMHas/cutyaumoHHas 3anaqa LONMXHa UMETb YeTKYyIo
POPMYIMPOBKY, K HEM [ONMXHbI ObITh MOCTAB/EHbI BOMPOCHI, OTBETbI HA KOTOPbIE HEOHXOAMMO HaNTH 1
06ocHoBaTb. KprTepnu oueHKU NpaBuibHOCTU PELIEHNS NPOBNEeMHO/CUTYaLMOHHOM 3a8a4n fOMXHbI
6bITb N3BECTHBI BCEM 00yYatowmMmcs.

camocTosi- | CamocTosiTenbHas paboTa CTyneHTOB BKOYaeT B cebsi BbINONHEHWE NPaKTUYECKMX 3a0aHWIA.
TenbHas Mpw BBINOAHEHNW NPAKTUHECKUX 3a0aHUI CTYAEHT PYKOBOLCTBYETCS NpaBunamu, N3N0XEHHbIMU B
pabota onucaHunm paboTbl (onmcaHune paboTbl NpefocTaBnseTcs npenonasarenem nmbo B aNeKTPOHHOM

BuIe, nmbo Ha TBEPAOM HocuTene, Nmbo B yCTHOM doopme). CaMOCTOSTENBHO aHanuanpyet

MONyYeHHble pesynbTaTthl U AenaeT COOTBETCTBYIOIWMNE BbIBOLbI.

CamocTosiTenbHas pabota nposogsatcs, ons 6onee rnybokoro yCBOEHWUS LUCUMMANHBI, TPUobpeTeHns

HaBbIKOB PaboTbl C NUTEPATYPO, LOKYMEHTAMU, MEPBONCTOYHMKAMU W T.M.

PekomeHoyemas nutepatypa cooblaeTcs npenonaBatenem Ha BBOAHbIX 3aHATUSX

CamocTosiTenbHas paborta BkntoyaeT 2 atana:

11 - opraHM3aunOHHbIN;

204 - 3aKpenneHne n yrnybneHne TeopeTuYecKnx 3HaHum.

Ha nepBom aTane CTyoeHT nnaHMpyeT CBOK CaMOCTOSTENbHYIO paboTy,

KOTOpas BKYaeT:

- YSICHEHVWE 3ajaHUs HA CaMOCTOSATENbHYIO paboTy;

- nogbop pekoMeHO0BaHHON NMTepaTypbl;

- cocTaeneHue nnaHa paboTbl, B KOTOPOM OMNPENENSAOTCS OCHOBHBIE NMYHKTHI

npencTosLen NoaroToBKy.

CocTaeneHue nnaHa OMCUMNAVHUPYET U NOBbLIWAET OPraHW30BaHHOCTbL B paboTe.

Bropoit aTan BkoYaeT HENOCPELCTBEHHYO MOArOTOBKY CTYAEHTA K 3aHATUIO. HaunHaTb Hamo ¢

N3y4eHNs PEKOMEHL0BaHHON nuTepaTypbl. CTyAeHTaM PEKOMEHLYEeTCS MOAYYUTb B

BrbnmoTeuHo-MHHOPMALIMOHHOM LIEHTPE MHCTUTYTA y4eBOHYI0 InTepaTypy no AMCLUMNVHE,

HeobxooMMyto Anst adpdekTMBHOM paboThbl HA BCEX BUAAX Ay AUTOPHBIX 3aHATUIA, a TaKXe Ans

CaMOCTOSATENBHON PaboThbl MO N3YHEHWIO AUCUMMAMHBL. YCMNEWHoe 0CBOEHUE Kypca npeanonaraet

aKTMBHOE, TBOPYECKOE y4acTue CTyOeHTA NyTEM NNaHOMEPHOW, MOBCeaHEBHOM paboTbl. Bonpockl Tem

HEeo6X0OMMO M3YHNTb MO XPECTOMATUIAHBIM NCTOYHUKAM (y4ebHMKK, y4ebHble nocobus v np.), rae

matepuan nanaraetcs B Hanbonee OOCTYMNHOW chopMe, a 3aTeM nepexoamnTb k bonee rnybokomy

YCBOEHMIO BOMPOCOB BbIBpaHHOW TEMbI, UCMOMb3Yyst PEKOMEHLOBAHHYIO 1 UHYO nuTepatypy. B

npoLecce NCCneaoBaHUs NNTePaTypPHbIX UCTOYHUKOB PEKOMEHOYETCS COCTABNATb KOHCNEKT, Aenas

BbIMNUCKM C YYETOM TEMbI 1 METOANYECKMX YKa3aHUA.

B npouecce aT0ih paboTbl CTYAEHT LONXEH CTPEMUTLCS MOHSTh 1 3aNOMHUTbL OCHOBHbIE MONOXEHWS

paccMaTtprBaeMoro matepuana, npuMepsbl, NOSICHSIOWME ero, a Takxe pasobpartbcs B

WANIOCTPATNBHOM Matepuane.

B npouecce noaroToBKM K 3aHATUSIM PEKOMEHOYETCS B3aUMHOE 0BCyXaeHWe Mateprana, BO BPEMS

KOTOPOro 3aKpenstoTCs 3HAHUS, a TakKe NProbpeTaeTcsl NPakTMKa B M3NOXEHNN U PA3bACHEHNM

MONYYEHHBIX 3HAHWI, Pa3BMBAETCS Peub.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet MonrotoBka CTyAeHTa K 3a4eTy BKoYaeT B cebs Tpy aTana:

- camocTosiTeNnbHasi paboTa B TeHeHVe CeMecTpa;

- HemocpeacTBEeHHas NOAr0TOBKA B LHW, MPEAWeCcTBYOWMEe 3a4eTy Mo TeMam Kypca.

- MOArOTOBKA K OTBETY Ha BOMPOChHI, cogepXauwuecs B Gunetax.

NuTepatypa onst NOAroTOBKM K 3a4eTy peKoMeHayeTcsl npenonasaTenem u ykasaHa 8 9OPe. ns
MONHOTBLI y4ebHON MHCPOPMaLIMKM 1 ee CPaBHEHWS NyHlLe UCMONb30BaTb HE MEHEE ABYX y4eOHMKOB.
CTyneHT BnpaBse cam NpuaepXunBatbes nobol N3 NnpefcTaBneHHbIX B yHeOHUKax TOYEK 3pEeHUs Mo
cropHoii npobneme (B TOM YCne OT/IMYHOM OT NpernoaaBatens), HO NMPU YCIOBMN [OCTATOYHOA
Hay4YHOW apryMeHTauun.

OCHOBHbIM UCTOYHVKOM MOATOTOBKYM K 3a4€Ty SIBMISIETCS KOHCMEKT NeKUWit, rae y4ebHolli Matepuan
[aeTcs B CMCTEMaTN3NPOBaHHOM BULE, OCHOBHbIE MOIOXEHNS €ro AeTann3upyloTcs, MOAKPEnnsioTcs
COBpPEMEHHbIMU pakTamu U MHGIOPMaLMER, KOTOPbIE B CUNY HOBU3HbI HE BOWWN B ONy6I1MKOBaHHbIE
neyaTHble NCTOYHVKW. B Xo4e noaroToBKM K 3a4eTy CTyAeHTaM HeobxoamMMo obpawarts BHUMaHNe He
TONbKO Ha YPOBEHb 3anNoMUHAHUS, HO U Ha CTeNeHb NMOHUMaHNS n3naraeMblx NPoo6nem.

3ayeT npoBoauTCs no GuneTam, OXBaTbiBAIOLLMM BECb NPOAEHHbIA MaTepuran. o okoHYaHuW oTBeTa
npenogaeartesb MOXET 3afaTh CTYAEeHTY OOMNONHUTENbHbIE M YTOYHSOWMe Bonpockl. Ha noaroToeky K
OTBETY Mo Bonpocam buneTa cTyneHTy naetcs 30 MUHYT C MOMEHTA NoNydYeHnst um bunerta.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOOIMM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLLMOHHDBIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0OX0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro NpoLecca no AucuunavHe (Moaynio) BKtoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MNMoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apantauum npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNnUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHN4YEeHHBbIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[4aHve TeKCTOBOW BepcUn No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPETb BO3MOXHOCTb MacwWTabypoBaHus TeKcTa U nsobpaxeHuii 63 notepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTypbl;

- cO34aHne BO3MOXHOCTEW A 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUNPYEMbIX
OVNCLUMNNNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLmm pasnuyHblx
POPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernofasaTteneM, B TOM Yucne BebrHapoB, KOTopble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no cneumanbHoctu: 04.05.01
"dyHpameHTanbHaa v npuknagHas xummsa" u cneumannsaummn "HeopraHumdeckas XmmMns'".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneuvanusaums: HeopraHmyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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