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Mporpamma ancumnnuubl "CynpamonekynsipHas HeopraHudeckas xumus"; 04.03.01 "Xumuns".

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuubl "CynpamonekynsipHas HeopraHudeckas xumus"; 04.03.01 "Xumuns".

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
KOMMeTeHLun npuobpeTaeMorn KOMNeTEHLUN
MnK-3 BnageHneMm cuctemom oyHaaMmeHTanbHbIX XMMUYECKUX MOHATUI

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

OCHOBHbIE MPUHLMMbBI 06pa30BaAHUS CYNEPMONEKYN 1 CyNPaMOneKynsipHbIX aHCaMbnell HA OCHOBE Pa3NMYHbIX MONIEKYN
1 MOHOB, NOLXOAbl K UX KOHCTPYMPOBAHWIO 1 UCMONb30BaHMIO B PA3NNYHbIX 0BNacTsX HAYKW 1 TEXHWUKMU.

JonxeH ymeTtb:

NPUMEHATb TeopeTNYeCkne 3HaHNA O CTPOEeHUN, CoCTaBe U peaKLLMOHHOVI CnocobHOCTH cynpamMonekynsapHbIX
MeTannokoMnnekcoB ond Ncnoib3oBaHNA B KOHKPETHbIX MPaKTUHYECKNX MPUNOXeHUsX.

JonxeH Bnagetb:

HaBblKkaM¥n niaHnpoBaHMA nccnenoBaHuin No co3aaHuto cynpamonekynsapHbiX HeopraHn4eCckmnx coeauvHeHun gns
PelWeHnsa KOHKPETHbIX 3a4a4 B obnacTsx TeOpeTMHeCKOVI n HpaKTMLIeCKOIZ XUMUN, MedNLMHbBI N dapMakonoruu.

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

JleMoHCTpMpoOBaTh HaBbIKU NIAHMPOBAHWS UCCNENOBAHUIA NO CO3OAHMNI0 CYyNnPaMOneKkynsapHbIX HEOPraHNYeckumx
CoeauHeHNi ONns peleHns KOHKPETHbIX 3a4a4 B 06nacTsix TeoOpeTnYeckon 1 NpakTUYecKon XuMmnm, MeauunHbl n
hapmakonorun.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAodeHa B pasgen "61.B.10B.14.01 OucumnnumHel (Mogynum)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHo nporpammel 04.03.01 "Xumns (HeopraHudeckas XuMns)" n oTHoCKTCS K
AMCLMMAMHaM no Belbopy.

OcBauBaeTcs Ha 4 Kypce B 8 cemecTpe.

3. O6bem gucuuMnInHbl (MOAYNS) B 3a4€THbIX eAUHMLAX C yKa3aHUeM KONMYeCcTBa YacoB, BblOe/IeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLimxcs ¢ npenogasaresnem (Mo BuAam yuebHbIX 3aHATUN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Ob6was TpynoeEMKOCTb ANCLMMNANHBI COCTABASET 2 3a4eTHbIX(blE) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTta - 40 yaca(oB), B TOM yucne nekuuu - 20 yaca(oB), NpakTMyeckne 3aHsTus - 20 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocrosiTensHas paboTta - 32 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMMANHLI: 3a4eT B 8 CEMECTPE.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmnx yacos v BugoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AucUUnNAnHe (MOOYNI0)

am PAEKTPOHHBH
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Mporpamma ancumnnuubl "CynpamonekynsipHas HeopraHudeckas xumus"; 04.03.01 "Xumuns".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

CamocrosiTenbHas
paborta

Tema 1. BeegeHue B ANCUUNANHY
"CynpamonekynsipHas xumuns" (CX).

" |McTopunyeckme acnekTsl, cBsA3b CX ¢

OPYrMMUn HayKamu.

Tema 2. OcobeHHocTn CX ¢
Y4aCTMEM HEOPraHNYeCcKUxX
COeONHEHNA.

Tema 3. CBoiicTBa pacTBopoB
MOBEPXHOCTHO-akTUBHbIX BEWeCTB A
rMOpOTPOrOB.

Tema 4. OcobeHHOCTW NPOTEKAHNSA
peakLmii KoMNnekcoobpasoBaHns B
pacteopax MAB.

Tema 5. SkcnepnMeHTanbHble

. |oCHOBbI cynpamonekynsipHoi

HeopraHn4eckom XmMmunu.

Tema 6. Tunbl Makpomonekyn,
ncnonb3yembix B CX.

Tema 7. MonekynspHoe
pacnosHaBaHue.
KomnnekcoobpasosaHue tnna
"rocTb-X035u1H"

Tema 8. PacnosHaBaHmne KaTMOHOB,
aHWOHOB, HENTPANbHbBIX MONIEKY/I.

Tema 9. ®akTopsbl, onpegenstolme
COCTaB 1 YCTOMYNBOCTb
MaKpPOLIMKINYECKNX KOMMNIEKCOB B
pacTeope

10.

Tema 10. MemMbpaHHbI TpaHcnopT
cynepmonekyn. NpumeHeHne
MeMOpaHHbIX TEXHONOTMIA fns
pasgeneHns NOHOB, U30TOrMOB.

11

Tema 11. CynpamonekynspHbii
katanuns. Komnnekcbl MeTannoBs Kak

‘lcynpamonekynsipHble kaTanusartopsbl.

MeTannogepMeHTbl.

12.

Tema 12. [MpuponHbie peuenTopbl.
AHTUOMOTUKM Kak MOHOGOPSI
KaTMOHOB MeTannos.

13.

Tema 13. LInknonekctpuHb:
obpazoBaHne KOMMIEKCOB
BKNIOYEHWS, NMPUMEHEHNE B
MenouuuHe.

14.

Tema 14. MetauuknodpaHbi
(kanvkcapeHbl, TMakanmkcapeHsbl,
KanukcpesopLumHapeHbl) 1 nx
KOOPANHALMOHHbIE BO3BMOXHOCTH.

15.

Tema 15. BosmoxHocTM MeToAa
SAM-penakcaumm npy n3yveHun
SBNEHWNIA accoumaunm ¢ y4actnem
MULENN Kak HaHOPa3MepPHbIX
06bEKTOB.

16.

Tema 16. KoHTpacTHble areHThbl B
MP-Tomorpadpun.

17.

Tema 17. KoHTpactHble MPT-areHThbl
Ha OCHOBE CaMOOpPraHn3yoWmxcs
cucTem

CrpaHnua 4 n3 12.
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4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)

Tema 1. BeepeHue B pucumnnuHy "CynpamonekynsipHas xumus” (CX). Uctopuyeckue acnekrbl, cBA3b CX ¢
APYruMmn HayKamu.

MOHSTWS U A3bIK CynpaMoneKynsapHoi xummmn. CBA3b CynpaMonekynsipHoOi XMun ¢ Apyrumm obnactsiMu Hayku:
hr3mnKoiA, xuMuen, bronorveir, matepranoseneHueM. CynepMonekynbl 1 NONMMONeKynsipHele aHcambnu. OCHOBHble
PYHKLMM CynpamMonekynsipHbix 06pas3oBaHuii (pacnosHasaHue, NepeHoc, npespateHve). ictTopust passutmst XmMmim
MaKpOLMKIIMYECKUX COeanHEHNA. OTKpbITUE KpayH-COeAMHEHWIA, KpUNTaHLoB, METaLUKI0(aHOB.

Tema 2. Ocob6eHHocTn CX ¢ yyacTueM HeopraHU4eCcKux coeguHeHUN.

LOunchnnbHble MONEKybl: 0COBEHHOCTM CTPOEHNS MONEKYN, KPUCTANIMYECKOA CTPYKTYPbl, PaCTBOPOB B BOAE U
opraHuyeckux pacteoputensax. NosepxHOCTHO-aKTUBHbIE BELECTBA: Knaccudukaums (KonnonaHble, HEKONTOUAHbIE),
TUMbI (AHUOHHbIE, KATUOHHbIE, HEVOHHbIE, LLBUTTEPUOHHbIE, BLICOKOMONEKYNSApHbIe). [mapoTponsl. CBoOMCTBA pacTBOPOB
NMOBEPXHOCTHO-aKTUBHbIX BELECTB 1 rmapoTponos. MuuennoobpasoBaHme 1 accoumaums, KpUTMYeCKUe KOHLEHTpaumm
muuennoobpasosaHus (KKM), arperaumm (KKA). Tunbl 06pasytolmxcs arperatos: Manble arperatbl, NpsiMbie MALLENb
(cgpepuyeckme, cTepxHeobpasHbie), rekcaroHanbHble oasbl, 00paTHbIe MULLENSbI, MUKPO3MYNLCUN, SMYNbCUN.
MpupoaHbie MAB. JIunuabl. Jlunocomsl. KnetouHble MmeMbpaHbl.

Tema 3. CBoncrtea pacTBOpPOB NOBEPXHOCTHO-aKTUBHbIX BeLL,eCTB U TMAPOTPONoOB.

CB#3bIBaHNE MULLENIaMM MOHOB 1 MONEKYN, BMSIHWE TUNa 1 KoHUeHTpauun MNAB, paamepa, npuponbl 1 3apsaa
NpPOTMBOMOHOB, 106aBOK Cconell, coctara pacteoputens. Contobunnsaums: ABUXYLME CUMbI, BIUSHNE NPUPOAbI U
KOHUeHTpaumu contobunuaara, cogepxaHus no6aBok, cBocTB pacteoputenst. OCo6eHHOCTN NPOTeKaHUs peakLinii
komnnekcoobpasoBaHus B pacteopax [MAB. BoamoxHocTy MeTona AM-penakcauum npy n3y4yeHun SBneHuia
accoumaumm ¢ y4acTmeM MULENN Kak HaHopaamepHbix 06bekToB. OcobeHHOCTU penakcaumm NpoTOHOB B PacTBOPax
napamarHUTHbIX MeTanoKoOMNIEKCOB Ha ocHoBe coenunHeHun ragonuHnsa(lll) n mapranua(ll).

Tema 4. Ocob6eHHOCTU NpOTEKaHUSA peakL M KoMriekcoobpa3oBaHus B pacTsopax MAB.

3KCI'IepI/IMeHTaJ'IbeIe OCHOBbI cynpamoneKynﬂpHom HeopraqueCKon XUMUN. MaKpOLI,I/IKJ'II/I‘-IeCKI/Ie coeanHeHus.
HomeHKnaTypa 1 Knaccudpukaums. Twvnbl NUraHooB.: KpayH-adompbl, NogaHabl, KpuntaHabl, KaButaHabl, cpepaHibl,
LMKNOLEKCTPUHbI, NPUPOOHbIE MOHOMPOPbI, KANUKCaPEHbI, TUaKaNUKCapeHhI, KyKyp6I/ITypI/IJ'IbI - 0COBEHHOCTH CTpOEHNA,
BO3MOXHOCTHN 06pa303aH|/|9| KOMMNJIEKCOB C Pa3/iInyHbIMN NOHAMK 1 MONTEKyNnaMn.

Tema 5. dkcnepuMeHTaNbHble OCHOBbI CynpaMoneKynsipHOW HEOPraHUYeCcKon XMMun.

3anaym 1 BO3MOXHOCTM CynpamonekynspHoi xumumn. MonekynspHoe pacno3HaBaHvne Kak HanpaBneHHoe CBSA3blBaHUE.
KomnnekcoobpazoBaHue Trna "roctb-xo3smH" ("peuentop-cybctpaT”), OCHOBHbIE MOHATUS U NpU3HakK. Komnnekcobl
MakKpOLUKINYECKUX COEANHEHUI C MOHAMK METaNOB U MONEKYNSIPHLIMU KaTMOHaMM Kak pa3HOBMAHOCTb KOMMNEKCOB
"rocTb-x03auH". Npupona B3anMoLeCTBUS SJOHOPHbIX aTOMOB MakpOLUUKANYECKUX MMFraHO0B C MOHaMW MEeTansos u
asoTcogepxalmMmm katmoHamu. Bugpl pacnosHaeaHus: cgpepuyeckoe, TeTpasgpuyeckoe, nuHenHoe. PacnosHaeaHme
KaTMOHOB, aHNOHOB, HEMTPanbHbIX Monekyn. OCOBEeHHOCTU KPUCTaNNMYECKON CTPYKTYPbl KOMMNEKCOB 4151 Pa3HbIX BULOB
peuenTopoB 1 cybcTpaTos.

Tema 6. Tunbl Makpomonekyn, ucnonb3yembix B CX.

dakTopbl, onNpenensolme cocTas 1 yCTONYMBOCTb MaKPOLIMKNINYECKUX KOMMNEKCOB B pacTBOPE: YACAO U Npupoaa
JOHOPHbBIX aTOMOB NraHAa ero KoHopmauus, adeKTbl conbataummn 1 geconbearaumm. Makpoumknmyeckui
apcpekT. KoHuenums onTuManbHOro NpoCcTPaHCTBEHHOMO COOTBETCTBUS roCTS U x03auHa. KOHTponb Haa,
CENEKTMBHOCTHIO KOMMNEKCO06pa3oBaHNs MaKpOLIMKIIOB C OHaMU METANNOB: AMaMeTp, 3apsa, Npupoaa KaTmoHa;
Hanuyme, YACNo 1 pasmep KosneLl, XeCTKOCTb CTPYKTYPbl, HANU4ne oyHKLMOHANbHbIX KOHLEBbIX rpynn. MNpuHuunn
JBOVHOWM KOMM/IEMEHTapPHOCTH.

Tema 7. MonekynsipHoe pacno3HaBaHue. KomnnekcoobpasoBaHue Tuna "rocTb-X03uH"

TpaHcnopt cynepmonekyn. OcobeHHOCTM KOMMIeKco0bpasoBaHns MakpoOLMKIOB C MOHAaMU METaNNOB Ha rpaHuLe
pasgena ¢oas BoLa-opraHn4eckmin pacteopuTens (MeMbpaHa) B npoueccax akecTpakuum 1 nepeHoca. MeMbpaHHbiii
TpaHcnopT. MNapameTpsbl, onpeaensiowme TpaHCNoPTHbLIE CBOWCTBA NMraHaa. lNepeHoc nocpeacTBoM HOCUTENEN N Yepes
TpaHcMeMbpaHHble kaHanbl. MexaHWaM TpaHcnopTa (YHUNopT, cCUMMOPT, aHTUMNOPT). CONpsXeHHbI NepeHoc
(KaTMOH-3MEeKTPOH, KaTUOH-NPOTOH, POTOCOMNPSXXEHHDIA NPOLECC).

Tema 8. Pacno3HaBaHMe KaTUOHOB, aHNOHOB, HENTPasZibHbIX MOJMIEKY.
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BnvsiHne TpexmepHoi CTPYKTYPHOI opraHn3aumm Ha 3d0gEKTUBHOCTb 1 CENEKTUBHOCTb KOOPAUHALMM NOHOB METannoB
Ha NprMepe KOMMNekcoobpasoBaHusa ¢ nogaHaamm, kpayH-acoupamu, KpuntaHaamu, cpepannamu. BnvsiHne
rmapodoobHOl NONOCTH, PEHOMbHBIX MTMAPOKCU-TPYNM U KOHGPOPMaLMM X03a1Ha Ha KOMMekcoobpasoBaHue
KanmkcapeHoB, Kanukcpe3opuHapeHoB, KyKypbuTypurioB 1 LMKIOAEKCTPUHOB C MOHAMU METAIOB 1 MONEKYNSPHbLIMU
kaTnoHamn. DakTopbl, onpefensiowme CeneKkTMBHOCTb KOMNNEKCcoobpasoBaHnst Npu OTCYTCTBUM FreOMeTPUYECKOiA
KOMMNeMeHTapHOCTK peLienTopa u cy6eTparta. Mpupona v ponb Bknana CH-I B3aumoneiicteuin cy6etpara ¢
apoMaTn4eckoli CUCTEMOI peLenTopa B yCTONYMBOCTb KOMIIEKCa.

Tema 9. q)aKTOpr, onpepensoLuiue coctas n yCTOI?I'-IVIBOCTb MakKpouuk/n4yeCckux KOMrnjiekCcos B pacteope

MprMeHeHve NofaHaoB, KpayH-COeANHEHNA, KPUNTaHA0B, coepaHaoB, KaBUTAaHA0B, KaNMKCapeHoB U1
LMKNIoeKCTPUHOB. HeopraHuyeckunin cnHtes. PasneneHvie noHoe meTannos. PazneneHve nsoTtonos. MpumeHeHue B
aHanuTnyeckol xmmun. MNepeHoc noHoB. MembpaHbl ¢ n3brnpatenbHOM NPoHMLaeMocTblo. CynpamMonekynsipHbii katanmsa
peakuuii pa3noxeHusi U cuHTe3a. MooennpoBaHue [eaTenbHOCTY PepPMEHTOB (BMOMONEKYNSIPHbIA 1 abruoTUYecKuii
kaTanus). Xummyeckue ceHcopsl. MNepeknodatolme yctponcTea. XMuMuoHvka. HeopraHuyeckne LBOViHbIE Cnvpani;
pennvkauus.

Tema 10. Mem6paHHbIi TpaHCcNOPT cynepmonekyn. MpuMmeHeHne MeMOpaHHbIX TEXHONOIUIA AN pasaeneHus
MOHOB, U30TOMNOB.

MprpoaHble peuenTopbl. MloHodopbl (BanMHOMULMH, 60BEPULIVH, SHHWATWH, nasanouuns A, rpaMmuuanHbl).
OcobeHHOCTU CTPoeHUS 1 06pa3oBaHisl KOMMIEKCOB C KATVOHAMM WENOYHbIX U LWeNoYHO3eMENbHBIX METAIOB.
BannHOMMUUWH, CTPYKTypa MONEKYNSIPHOM LIenu, poNib BHYTPUMONEKYNSIPHbIX BOAOPOAHbIX CBSI3ei B (DOPMUPOBaHMUN
CTPYKTYpbl, KOHG)OPMaLUW B pacTBOPUTENSAX pa3Hoi npupodbl. LinknoaekcTpuHbl ? 0cO6EHHOCTM CTPOEHNS NPUPOAHBIX
LMKNIOIEKCTPVHOB, BO3MOXHOCTU 1 PO/b (OYHKUMOHANM3aLUmnn No BepxXHeMY U HUXHeMy oboay. Jeuxylime cunbl
B3aMMOJECTBIS UMKNOOEKCTPUHOB ¢ cybcTpaTamu. MprMeHeHne UMKNOAEKCTPVHOB B MeANUVHE ANs afpecHom
JOCTaBKU NIeKapCTBEHHbIX Npenaparos.

Tema 11. CynpamoneKkynsipHbiii katanua. Komnnekcbl METannoB Kak cynpamonekynsipHble Katanmaaropbl.
MeTtannodpepMeHThbI.

MeTaumknogoaHbl (KanukcapeHsl, TMakanukcapeHsl, KanukcpesopumnHapeHsbl). NprMeHeHne conei B TeMnnaTHOM
CUHTE3€e MeTaumknogaHoB. KoopanHaLMOHHbIE BO3SMOXHOCTM METaALMKNOMaHOB (TMAPOKCUSIbHBIE FPYMMbl HA BEPXHEM U
HUXHeM obopax, apoMaTmyeckas nonocTb). Ponb pasmepa nonocTy Npu PocTe YNCna ONMroMepPHbIX 3BEHLEB.
DyHKUMOHaNM3aUmns MeTaunknodgaHoB rno HUXHeMy 1 BepxHeMy oboagaM. BooopacTeopumMble MeTaumkiogaHbl.
Bo3MoXHOCTU arpermpoBaHnst ANUIbHbIX MeTaumkKnogaHoB B Boe, 06pa3oBaHmne CMelaHHbIX arperaTos ¢
muuennamu MNMAB.

Tema 12. MpupoaHble peuenTopbl. AHTUGMOTUKM Kak MOHOCPOpPbI KAaTUOHOB METan/oB.

KoHTpacTtHble areHTbl (KA) B MarHuTHO-pe3oHaHcHol Tomorpadum (MPT). Kommepueckne KA Ha OCHOBE NNMHENRHBIX U
LIMKIMYECKMX NOMaMUHOMNONnKapbokcunaTos 1 nx NPOU3BOAHbIX (CBONCTBA, HepocTaTku). MposiBneHre B
SM-penakcaumm cBA3bIBAHUS NapaMarHUTHbIX NOHOB C NONMMEpPHbIMU nuraHiamm. CamoopraHnsauum u BKIKYeHe
KOMMNEKCOB C ANGUIBHBIMUA NMFaHAaMU B MULLENBI U BE3WKYbI, TMMOCOMbI Kak cnocob nposiBneHns agcpekToB
KoHTpacTuposaHus 8 MPT. Bo3MOXHOCTY arpernpoBaHHbIX METaNIOKOMMNEKCOB HA OCHOBE METaLMKIo(aHoB B
kavectse KA ona MPT.

Tema 13. LUuknopekCTpuHbI: oﬁpaaoBaHMe KOMMNJ1IeKCoB BK/IO4YEeHUs, npuMeHeHne B MmeguLLnHe.

LinknoaekcTpuHbl ? 0cCOBEHHOCTU CTPOEHNS NPUPOLHBIX LUKIOAEKCTPUHOB, BO3MOXHOCTM 1 POfb X pa3Mepa,
PYHKLIMOHANM3aumm no BEpXHEMY 1 HUXHeMy oboay. [BuXylme cunbl B3aMMoLeiCTBISA LNKNOLEKCTPUHOB C
cybetpatamu. OcobeHHOCTV B3aUMOLENCTBUS LMKNOLEKCTPMHOB C BEWECTBAMU, PONb MONSPHOCTM NONOCTM 1 06040B.
MprMeHeHNe LMKNOAEKCTPUHOB B MELULMHE ON5 aAPECHO [OCTAaBKU NEKapCTBEHHbIX NPenapaTos.

Tema 14. MetauuknodaHbl (KanukcapeHbl, TMakanmKcapeHbl, KaIMKcpe3opLuuHapeHbl) 1 UX KOOpAVHaLUOHHbIEe
BO3MOXHOCTH.

LinknoaekcTpuHbl ? 0COBEHHOCTU CTPOEHNS NPUPOLHBIX LIUKIOAEKCTPUHOB, BO3MOXHOCTM 1 POfb X pa3Mepa,
PYHKLIMOHaNM3aumm no BEpXHEMY 1 HUXHeMy oboay. [BuXylme cunbl B3aMMoLeRCTBISA LNKNOLEKCTPUHOB C
cybetpatamu. OcobeHHOCTM B3aUMOLENCTBUS LIMKNOLEKCTPUHOB C BEWECTBAaMU, POSib MONSPHOCTM NONOCTM 1 06040B.
MprMeHeHNe LMKNOAEKCTPUHOB B MELULMHE A5 aAPECHO [OCTaBKU NeKapCTBEHHbIX NPenapaTos.

Tema 15. BoamoxHocTn metona AM-penakcauum npm nsyyeHuu siBNeHMin accoumaLmm ¢ yyactueM MyULLen Kak
HaHOpa3MepHbIX 06 bEKTOB.

BoamoxHocTn Metoga SIM-penakcaumm npy M3y4eHMn SBReHUiA accoumaumm ¢ y4actmeM MULENn Kak HaHOPasMepHbIX
06bekToB. Ponb nprpobl KOPPENSILMOHHBIX BPEMEH Ha CMOCOBHOCTL NapaMarHWTHOro 30HAAa AaBaTh OTKAMK HA
N3MeHeHWe pa3Mepa aHanmanpyemoro obbekta. OcobeHHOCTU penakcaumm NPOTOHOB B pacTBopax napamarHUTHbIX
MeTannokoMnIeKcoB Ha ocHose coenmHeHui ragonuHna(lll) n mapranua(ll). NpossneHne B AM-penakcaumm
CBS13bIBAHNS NapamarHNTHbIX MOHOB C NOMIMMEPHBIMW NIMraHaaMu.

Tema 16. KoHTpacTHble areHTbl B MP-TOMorpachum.

KoHTtpacTtHbie areHtbl (KA) B MarHnTHo-pe3oHaHcHol Tomorpadum (MPT). Komnnekcbl ragonunma(lll), mapranua(ll) n
xene3sa(lll) kak ocHoBa koHTpacTupoBaHust MPT-nsobpaxeHuin. Kommepyeckune KA Ha 0OCHOBE NNHENHBIX U
LIMKNIMYECKMX NOMMaMUHOMNONNKapOoKCUNaToB 1 1X MPOU3BOAHBIX (CBOMCTBA, HEA0CTATKM).
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KooparHaunoHHbIe COeAMHEHUS HA OCHOBE (DEHOSbHbIX COeanHeHMn kak mogenu KA.
Tema 17. KoHTpactHble MPT-areHTbl Ha OCHOBE CaMOOPraHU3YOLLLUXCS CUCTEM

CaMOODFaHI/ISaLI,I/Iﬂ 1 BKNHOYEHME KOMMNEKCOB C ANGUNbHBIMU NUraHaaMu B MULIEN bl U BE3UKYTbl, TUMOCOMbI KakK
crnocob nposiBNeHns agpPeKToB KOHTPACTUPOBaHNSA B MPT. BoaMoxHOCTH arpernpoBaHHbIX METAINTIOKOMIMIEKCOB Ha
OCHOBe MeTauuknogpaHoB B KayecTse KA ona MPT. Ponb coctaea u CTpOEeHunsA 3aMmecTuTenei Ha obomax Makpouukna Ha
arperaLll/IOHHOVI noeeneHne 1 cnocobHOCTb K CBA3bIBAHUIO MOHOB 30HO0B.

Tema 18. KoHTpacTHble MPT-areHTbl Ha OCHOBE HaHO4YacTuL,

[lBa nooxona K KOHCTPyMpoBaHuto HaHodacTuu ans MPT. Micnonb3oBaHne ?naccuBHbIX? (OnaMarHMTHbIX) HAHOYaCTuUL, B
KayecTBe OCHOBbI A/1 HAHECEHUS NapaMarHUTHbIX MeTanokoMnnekcos. MarHMTHO-akTMBHbIE HAHOYACTULbI Kak
napamarHnTHole SIMP-30HAabI. Ponb ?MArkoin? (3awmutHoi) 060104ku B pa3mepe MarHATHOrO ?sapa? v ero
napamarHetuame. HaHo4acTuubl Ha OCHOBE OKCUAO0B METaNNoB (Xenesa, rafonMHus, MmapraHua). BosmoxHocTtu
rmapochnIM3aumm HaHOYacTUL, OKCUIO0B Xenesa, CTabunnanpoBaHHbIX rAPod0OHEIMU 060104KaMU.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocToaTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHYIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTamMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTerta, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHuctepcTea obpasoBaHus u Hayku Poccuiickoin dPepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO yYpeX AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHUBEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYMIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢poHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MAaHUPYEMBIM pe3dynbTatamM 06y4eHUs No JUCLUMNAMHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KpUTEPVMN OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasndaemMble K OEenCcTBUAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPYyEMbIM pe3yibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).

7. NepeyeHb nuTepaTypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHve gucumnnnnHbl (Mooyns) npegnonaraeT N3y4eHne OCHOBHOWM W OOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT 6biTb JOCTYMHA 06y4aloWMMCst B OOHOM M3 ABYX BapuaHToB (MMbo B 060UX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GnbnnoTekoii.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Knatpatbl rugpoxvHoHa - pogoHadanbHUKN KnatpaTHom xuMum - http://window.edu.ru/resource/485/21485
nekumm no HaHopoToHuKe - https://ok.ru/video/9824110030

Caiit nccnenoBatensckoi rpynnbl N0 CaMOOpPraHN30BaHHbIM cuctemam nHetutyta Wapns CanpoHa (Ctpacbypr) -
http://www-ics.u-strasbg.fr/spip.php?rubrique49&lang=en

CneuwmanbHbI 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. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumn KoHcnekTupoBaHve nekuuii - CNOXHbIA B By30BCKOW ayauTopHOl paboTel, Npeanonararollui
WHTEHCUBHYIO YMCTBEHHYIO 0EATENbHOCTb CTyAeHTa. KOHCNEeKT siBnsieTcs nonesHelM Toraa, Koraa
3anucaHo camoe CyLeCcTBEHHOE U cLienaHo aTo caMmuM obyvatowmmest. He Hano cTpemMmTbes 3anucathb
LLOCNOBHO BCto Nniekuuto. Takoe 'KOHCMekTMpoBaHue' npuHocut 6onblue Bpena, Yem nonb3bl.
Llenecoobpa3sHo BHa4ane noHsiTb OCHOBHYIO MbIC/b, U3M1araeMyto IEKTOPOM, a 3aTeM 3anucarb ee.
XenaTenbHo 3an1ch OCYWECTBASATb HA OOHOM CTpaHMLEe NMCTa UK OCTaBNss NMoNs, Ha KOTOPbIX
nosmHee, Npu camocToATENbHOM paboTe C KOHCMEKTOM, MOXHO CAeNnath AOMONHUTENbHbIE 3anucy,
OTMETUTb HEMOHSTHbIE MECTa.

KoHcnekT nekummn nyywe noapasnensitb Ha nNyHKTb, coBNonas KpacHyto CTpoky. SToMy B 6onbLwoi
cTeneHn ByayT cnocobCTBOBATL BOMPOCHI MaHa nekumn, NpeanoxXeHHble npenofasarensm. Cnenyet
obpaluatb BHUMaHVe Ha akLeHTbl, BbIBOLbI, KOTOPbIE AENAET NeKTop, 0TMeYas Hanbonee BaxHble
MOMEHTbI B NEKLIMOHHOM MaTepuane 3aMe4yaHusiMu 'BaxHo', 'XOpoLwWwo 3anoMHuTb' 1 T.Mn. MoxHo aenatb
3TO U C NMOMOLLbIO PA3HOLBETHBIX MAPKEPOB UNK PyYeK, NoAYepKMBas TEPMUHbI U ONpeneneHus.
LlenecoobpasHo pa3pabotatb COBCTBEHHYIO CUCTEMY COKpaleHuii, abbpeBnaTtyp U CUMBOJIOB.
OpHako npw panbHenwen paboTe ¢ KOHCMEKTOM CYMBOJIbI Jlydlle 3aMeHNTb 0ObIYHBIMU CNIOBaMM ONS
6bICTPOro 3pUTENbHOIO BOCMPUSATAS TEKCTA.

PaboTas Han KOHCMEKTOM NeKUWii, Bceraa HeobxoauMo 1CMob30BaTh HE TONBbKO Y4EeOHWK, HO U Ty
nmTeparypy, KOTopyto AOMNONHWUTENBHO PEKOMEHIOBAN NEKTOP. VIMEHHO Takas cepbesHasi,
KponoTnueasi paboTta ¢ NeKLMOHHBIM MaTepmanoM No3BonuT rnyboko oBlafeTb TEOPETNHECKUM
MaTtepuanom.

npakTnyeckue | BoinonHeHne nabopatopHbIX 1 NPaKTUYECKMX paboT OCyLecTBNSeTCA Ha nabopaTopHbIX U

3aHATUSA NPakTUYECKMX 3aHATUSIX B COOTBETCTBUM C rpadonkom yuebHoro npouecca. [ns obecneyeHus
caMoCTosATeNbHON paboThl NpenonasaTensMm pa3pabartbiBaloTCs METOOUYECKME YKa3aHUs Mo
BbINOMHEHNIO NabopaTOPHON/NPaKTUYecKoin paboThbi.
PaboTa c nutepatypoii, ApyruMmn UCTOYHUKAMU UHCPOPMALMK, B T.4. SNEKTPOHHBIMUA MOXET
peann3oBbIBATLCA HA CEMMHAPCKUX U MPAKTUYECKUX 3aHATUSX. JJaHHbIE MCTOYHMKIN MHApopMaLIMK
MoryT ObiTb NpeAcTaBneHbl Ha ByMaxHOM U/ 3NEKTPOHHOM HOCUTENSX, B TOM YICNE, B CETH
Internet. Mpenogasatens hopMynupyeT uenb paboTbl C AaHHBIM UCTOYHUKOM MHGDOpMaLIMK,
onpenensieT Bpems Ha NpopaboTKy AOKYMEHTA U (POPMY OTHETHOCTH.
Camo 1 B3amMonpoBepKa BbIMOIHEHHbIX 3a4aHWIA YaLwe NCNonb3yeTcs Ha CEMUHAPCKOM,
NPakTUYECKOM 3aHATUM 1 UMEET CBOEN LIENbo MpUobpeTeHne Takmnx HaBbIKOB Kak HabnioneHve,
aHann3 0TBETOB COKYPCHWKOB, CBEPKA COBCTBEHHBIX PE3YNbTATOB C 3TaNOHAMM.
PelweHune npobnemHbIx 1 CUTyaUMOHHbIX 3a4a4 UCMOMNb3YeTCs Ha NEKLMOHHOM, CEMUHAPCKOM,
NPakTUYECKOM W APYruX BUOAX 3aHsaTuid. NpobneMHas/cutyaumoHHas 3anaqa LONXHa UMETb YETKYIo
POPMYNMPOBKY, K HEW [ONXHbI ObITh MOCTABNEHbI BOMPOCHI, OTBETbI HA KOTOPbIE HEOHXOAMMO HaNTH 1
o0bocHoBaTb. Kprtepru oueHKU NpaBuibHOCTA PELIEHNS NPOBNEMHOR/CUTYaLMOHHOM 3a8a4n OOMXHbI
6bITb N3BECTHbI BCEM 06YyYaOWMMCS.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | CamocTosTenbHas pabota cTyLeHTOB BK/OYaeT B cebs BbINOMHEHNE NPaKTUYEeCKMX 3a0aHuIA.
TenbHas Mpwn BbINONHEHUN NPAKTUYECKMX 3a0aHNA CTYAEHT PYKOBOACTBYETCS NpaBuiamMm, U3N0XeHHbIMU B
pabota onuncaHun paboTbl (onrMcaHne paboTbl NpenocTaBnsieTcsl npenogasaTenem nnbo B aNeKTPOHHOM

BuAae, nnbo Ha TBepAOM HocuTene, Nbo B yCTHOM doopme). CaMoCcToSITENbHO aHannsnpyeT

nonyyYeHHble pe3ynbTaThl N AenaeT COOTBETCTBYIOWME BbIBOIbI.

CamocTtosiTenbHas paboTta npoeoaatcs, ans 6onee rnybokoro yCBOEHUS AMCLMMIUHBI, NpuobpeTeHust

HaBbIKOB paboTbl C NNTEPAaTYPOii, LOKYyMEHTAMU, NePBOMCTONHMKAMM U T.M.

PekomeHayemas nutepatypa cooblwaeTcs npenogasaTenem Ha BBOOHbIX 3aHATUAX

CamocTtosiTenbHas paboTa BkiodaeT 2 aTana:

111 - opraHM3auUnOHHbIN;

201 - 3aKpenneHne n yrnybneHme TeopeTuHecKkmnx 3HaHmi.

Ha nepBoM 3Tane CTyaeHT NnaHMpyeT CBOK CaMOCTOATENbHYO0 paboTy,

KOoTOpas BKNOYaerT:

- YSICHEHWE 3a4aHns Ha CaMOCTOSITENbHYO paboTy;

- noabop peKkoMeH10BaHHOM NTepaTypbl;

- cocTaBneHne nnaHa paboTbl, B KOTOPOM ONpenenstoTCs OCHOBHbIE MYHKTbI

npencToswen NoAroTOBKY.

CocTaBneHune nnaHa OMCUMNINHUPYET U NOBbIWAET OpraHn3oBaHHOCTL B paboTe.

BTopoit aTan Bknto4aeT HEMOCPEACTBEHHYIO NMOArOTOBKY CTyAeHTa K 3aHATUI0. HaymHaTtb Hazo ¢

N3y4eHnsi peKoMeHOoBaHHoN nuTtepaTypbl. CTyaeHTaM peKoMeHayeTCst Nony4nTb B

BrnbnnoTe4yHo-NHIOPMALIMOHHOM LIEHTPE UHCTMTYTA y4ebHyto nnTepaTypy no AMCUMnInHe,

Heobxoaumyto anst addeKTMBHO paboTbl HA BCEX BUAAX ayAUTOPHbIX 3aHATUIA, a Takxe Ons

caMmocTosiTeNbHOM PaboTbl MO U3Y4EHMIO OUCLMNNVHBIL. YCrnewHoe 0CBOEHWE Kypca npearnonaraet

aKkTMBHOE, TBOPYECKOE y4acTne CTydeHTa nyTeM niaHoOMepHON, NoBceaHEeBHO paboTbl. Bonpockl Tem

HeobXx04UMO N3Y4MTb MO XPECTOMATUMHBIM UCTOYHMKAM (y4ebHUuKN, y4ebHble nocobus u np.), roe

maTepwuan nanaraetcs B Hambonee OOCTYNHOW oopMe, a 3aTeM nepexoanTtb k bonee rnybokomy

YCBOEHWIO BOMPOCOB BbIOPaHHO TEMbI, UICNOMb3Ys PEKOMEHAOBAHHYIO 1 UHYIO nuTepatypy. B

npoLecce NccnenoBaHms nuTepaTypHbIX MICTOYHUKOB PEKOMEHOYETCS COCTaBNSATb KOHCNEKT, Aenas

BbIMUCKM C Y4ETOM TEMbI U METOANYECKUX YKA3aHWIA.

B npouecce atoit paboTbl CTYAEHT AONXEH CTPEMUTHLCS MOHSATH U 3aMOMHUTL OCHOBHbLIE MOSTOXEHNS

paccmaTprMBaeMoro Matepuana, npuMepbl, NOSICHSIIOWMe ero, a Takxe pasobpartbcs B

WNNOCTPaTUBHOM MaTtepuarne.

B npouecce NoAroToBKM K 3aHSATUSAM PEKOMEHAyeTCs B3auMHoe obCcyXaeHne MaTtepuana, Bo Bpems

KOTOPOro 3aKpennsitoTcsl 3HaHWS, a TakxXe npuobpeTtaeTcsl NPakTUKa B U3NOXEHUN N Pa3bACHEHUN

NONyYeHHbIX 3HAHWIA, Pa3BNBAETCS Peyb.

3auet MonrotoBka CTyAeHTa K 3a4eTy BKNoYaeT B cebs Tpy aTana:

- camocTosiTenbHas paboTa B TeHeHNEe CEMECTPA;

- HenocpencTBeHHas NoaroToska B OHMW, NPEWeCTByOWMe 3a4eTy No TemMam Kypca.

- MOAroTOBKA K OTBETY Ha BOMPOCHI, cogepXalwuecs B bunetax.

Jlntepatypa Ons NnoaroToBkM K 3a4eTy pekoMeHayeTcs npenogaeartenemM u ykazaHa 8 90Pe. ns
MONHOTbI y4eBHOI MHCPOPMALIMKN 1 ee CPABHEHUS Ny4lLE NCMNONb30BaTb HE MEHEE ABYX Y4EBOHMKOB.
CTyLeHT BnpaBe cam NpuaepXunBatbes nobol N3 NnpencTaBneHHbIX B yHeOHUKaxX TOYEK 3PEHUS MO
cnopHoi npobneme (B TOM YMCNE OTAMYHOM OT NPernoaaBatens), HO NPU YCNOBWU LOCTATOYHO
Hay4yHOWM aprymeHTauuu.

OCHOBHbIM UCTOYHMKOM MOAFOTOBKY K 3a4€ETY SIBNSIETCA KOHCMEKT NeKUWii, roe y4ebHblli Matepuan
JaeTcsa B CMCTeMaTU3npoBaHHOM BUOE, OCHOBHbIE MOMOXEHNSA ero AeTann3npyoTcs, NoaKpennsaTcs
COBPEMEHHbIMU hakTamu U MHGPOPMaLMER, KOTOPLIE B CUNY HOBU3HbI HE BOWNW B ONy6N1KOBaHHbIE
neyaTHble NCTOYHMKW. B Xo4e noaroToBkM K 3a4eTy CTyAeHTam Heobxoammo obpawarts BHUMaHNE He
TONbKO Ha YPOBEHb 3aNOMUHAHUS, HO U HA CTEMEHb MOHUMAHNSA M3naraeMblx NPo6nem.

3aueT npoBoauTcs no buneTam, OXBaTblBAOLWMM BECb NPOAAEHHBIA MaTepman. o okoHYaHuW oTBeTa
npenogasartefib MOXeT 3a4aTtb CTYAEHTY OOMNOMHUTENbHbIE N YTOYHAOWME BONPOCHl. Ha moaroTosky K
0TBETY M0 BoMnpocam buneTa cTyneHTy naetcs 30 MUHYT C MOMEHTA NONyyYeHns UM buneTa.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,an-O)
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Mporpamma ancumnnuubl "CynpamonekynsipHas HeopraHudeckas xumus"; 04.03.01 "Xumuns".

MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- NPVIMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWI Ons nepefady MHOPMaUUK, OpraHn3auun pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOW paboTbl oby4atowerocs ¢ npenonasartenem, B TOM Yucne Be6UHaApOB, KOTOPbIE MOTYT
ObITb UCMONb30BaHbI AJ1s1 NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 06y4eHmsl, NpoBedeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAaAamMn 1 3aWnTbl BbINOHEHHbIX paborT,
NpoBeeHNs TPEHVHIOB, OpraHM3aUmmn KONEeKTUBHOWM paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO n y4ebHbiM nnaHom no HanpasneHuto 04.03.01
"Xummna" n npochunio NoAroTosku "HeopraHmdeckas xmmMmns'".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 na 12. Bl YHH
skt

AR 5 AN LM O
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.14.01 CynpamonekynspHasi HeopraHn4eckas XvMmsi

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb noarotosku: HeopraHuyeckas xumus
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Maenos, H. H. Obwas v HeopraHnyeckas xumns : yuebHrk / H. H. Maenos. - 3-e usa., ncnp., pon. - CaHkt-Metepbypr :
NaHb, 2011. - 496 c. - ISBN 978-5-8114-1196-2. - TekCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-BubnmoTeyHas cuctema. -
URL: https://e.lanbook.com/book/4034 (nata obpauwerus: 10.03.2020). - Pexum poctyna: nns aBTopus. nonb3oBaTeneil.
2. l'enbomaH, M. U. HeopraHunyeckas xumus : yuebHoe nocobue / M. U. Fenbcpman, B. M. OcTpartos. - 2-e nag., cTep. -
CaHkT-leTepbypr : NlaHb, 2009. - 528 c. - ISBN 978-5-8114-0730-9. - TekcT : aneKTPOHHbIN // JlaHb :
9NeKTPoHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/4032 (nata obpaweHusi: 10.03.2020). - Pexum
[oCTyna: Ans aBTopm3. Nonb3oBaTenei.

3. buometannoopraHuyeckas xumums : ydebHoe nocobue / nog pepakumenn X. XayaH ; nepeson ¢ aHrnumickoro B. IM.
IOanyeHko, K. B. 3aiuesa. - 3-e n3g. - Mockaa : JTabopatopus 3HaHuit, 2020. - 505 c. - ISBN 978-5-00101-668-7. - TekcTt
. QNEKTPOHHDIN // JlaHb : aneKTPOoHHO-6nbnuoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/151536 (nata
obpaueHns: 10.03.2020). - Pexum gocTtyna: Ans aBTopus. nonb3oBartenei.

JononHuTtenbHas nuteparypa:

1. HeopraHunyeckas xmmusi: B 3 T.: y4ebHUK LNsi CTYOEHTOB By30B, 0byyatolmxcs no HanpasneHuio 510500 'Xumus' n
cneumanbHoct 011000 'Xumu / [A. A. Opoanos, tO. [. TpeTbskos]; noa. pen. tO. [1. TpetbsikoBa.-MockBa: Akanemus,
2004 - T. 1: ®PU3MKO-XMMUYECKME OCHOBBI HEOPraHnyeckom xummnun. - 2004. - 233 c.

2. HeopraHunyeckas xumus: B 3 T.: y4ebHUK 4N CTyLEHTOB By30B, obyyatowumxcs no HanpasneHunto 510500 Xumus' n
cneumanbHoct 011000 'Xumm / [A. A. Opo3nos, (0. [. Tpetbskos]; nod. pen. 0. [1. TpeTbsikoBa. Mocksa: Akagemus,
2004. - T. 2: XuMuns HenepexodHbix anemeHTos. 2004. - 365 c.

3. Croitkos, N.. Havana cynpamonekynspHoit xummm : ydebHoe nocobue / V. N. Ctoiikos ; KasaH. roc. yH-T,
Hay4Ho-06pa3oB. ueHTp KI'Y 'Matepuanbl 1 TexHonorumn XXI seka', XuM. goak. - KazaHb : OO0 'PereHtb’, 2001 . - 136
C.

4. bepnotos, M. A. SloepHblii MarHUTHBIA PE30HAHC B HEOPraHW4eCKOW 1 KOOPAMHALMOHHOW XuMun. PacTteopsl n
XnakKocTu : MoHorpadpus / M. A. @epoTos. - Mocksa : PUSMATIINT, 2010. - 384 c. - ISBN 978-5-9221-1202-4. - TekcT
: BNEKTPOHHBIV // IlaHb : anexTpoHHO-6ubnnoTteyHas cuctema. - URL: https://e.lanbook.com/book/2151 (aata
obpaweHus: 10.03.2020). - Pexxum noctyna: ons aBTopus. Nonb3oBaTenei.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[]1B.14.01 CynpamonekynspHasi HeopraHn4eckas XvMmsi

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodbmnb noarotosku: HeopraHuyeckas xumus
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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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