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Mporpammy ovcumnanHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Croitkos N.W. Kadbenpa
OopraHu4eckon xmummm Xmmunyeckunii nHCTuTyT M. A.M. Bytneposa , lvan.Stoikov@mail.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHus gucumnnunHbl "CynpamonekynspHas XumMna" SBnseTcs noarotoska K
Hay4HO-MCccnenoBarTenbCckom 1 neJarornyeckon OesaTeNnbHOCTU, CBA3aHHOW C peleHnem 3anay,
CTOSIWMX Nepes COBPEMEHHON LMBUNU3ALMEN NPW NPOBELEHNM UCCNIef0BaHM B 0bnacTu
OpraHNYecKoi 1 OM3NYECKO XM, MONEKYNSIPHO Bronorun, Groxnmmnm, BUOTEXHONOTUN, a TakXe
CMeXHbIX 06nacTsix, BKoYas hapMaLeBTMKy 1 HAHOTEXHONOMNW. B pe3ynbtate 0CBOEHWS OaHHO
OMNCLMNANHBI LOMXHbI 6bITb CPOPMMPOBaHbI NPEACTABNEHNS O COBPEMEHHbIX KOHLIEMLMSAX
TEOpPEeTMYECKON CynpamMoniekynsapHON XMMMK, 0 NPUHLMNAX KOHCTPYMPOBaHUSA N OYHKLMOHUPOBaHNS
CUHTETUYEeCKMX peLenTopos, CynepMonekyn 1 cynpamonekynspHbiX CUCTEM, O COBPEMEHHbIX MeToaax
CUHTE3a opraHMyecknx coeguHeHnn, OCHOBHbIX NMYTAX MPaKTN4eCKOro NCrnob30BaHUS
cynpamonekynsipHbiX CUCTEM B HaHOTexHonorusax. Kpome 10ro, npu 0CBOEHUN OUCUUNANHDBI CTYOEHThbI
nony4yatoT 0630pHbIE 3HAHMS O NMEPCMEKTMBAX Pa3BUTMS CyNnPaMONEKyNSIPHON XMW B TaKmnX
obnacTtsix, kak MaTepuanoBeneHne, TOHKUN OpraHNYecKuin CUHTE3 U HAHOCTPYKTYPUPOBAHHbIE
marepwuansi.

2. MecTo OUCLMMN/NHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucumunnnHa BkntodeHa B pasaen " b3.10B.2 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasosaTtenbHoi nporpammbl 020100.62 XrMus 1 0THOCKTCS K AUCUMNINHAM MO BbIOOPY.
OcBavBaeTcs Ha 4 Kkypce, 8 cemecTp.

Oucumnnuna "CynpamonekynspHas xuMmsa" OTHOCUTCS K BapuaTmBHOM Yactun y4ebHoro umkna b3.
"MpodoeccmoHanbHbl gucunnanHbl” npodmng "OpraHnyeckas xmmMms" (Kypcbl No BbIGOPY CTyAEHTOB).
OHa 6a3mpyeTcs Ha 3HAHNUAX N YMEHWSX, BbIpabOTaHHbIX NPY NPOXOXAEHUM 00LWmMX
npodpeccunoHanbHbix Kypcos 6a3oBoli yacTy uukna b3 "HeopraHuyeckas xumms" (MOHHbIE
paBHOBECMKS B pacTBOPE, OKUCINTENbHO-BOCCTAHOBUTENbHbIE peakunn) n "OpraHnyeckas xmummns"
(knaccudpmkaums opraHn4ecknx coeanHeHmni), "OCHOBbI HAHOXUMUKN N HAHOTexHoNornn" (BNnsiHWe
Pa3MepPHOCTN OO BEKTOB HA XMMUYECKME CBONCTBA). [oNyYyeHHbIe MPU OCBOEHNM AUCUUNANHBI 3HAHUS
N yMEeHns obneryarT 0CBOEHME ANCUUNINH "XUMUS KannkcapeHoB" 1 "OnekTpoHHas 1
NPOCTPaHCTBEHHASA CTPYKTypa OPraHn4yeckmx COeauHeHniA", opyrux KypcoB no BbIbOpy BapunaTUBHOA
yacTtun npodpuns "OpraHudeckas Xumms".

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KoMNeTeHLun
MK-1 MOHMMAET CYLHOCTb 1 CoLManbHy0 3Ha4MMOCTb npodpeccun,
(I'IpocpeCCI/IOHaﬂbele OCHOBHbIX NMepcnekTne 1 r|p06neM, onpenendarwmnx KOHKPETHYIO
KOMI'IeTeHLI,I/II/I) obnactb [esTENbHOCTH

B peaynbtate 0CBOEHUS ONCUMMINHBI CTYAEHT:

1. OONXEH 3HaTb:

npenMeT cynpamonekynsapHomn XMMnu;

0 CynepMorekyne, CynpamonekynsapHbix accoumarax, MofekynspHOM pacno3HaBaHuu;

COBpPEMEHHbIE KOHLIeNUMN TEOPETUYECKOWN CynpamonekynapHoin XMuMnn, B TOM YACNE KOHLLeNUmn
MONEKYyNnApHOro pacno3HaeaHms, caMoripoueccos, npoueccos agantaunn n aBonounmn
CyrnpamMoneKkynsapHbIX CUCTEM;
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MPUHLMMbI KOHCTPYMPOBAHNS CUHTETUYECKNX PELLENTOPOB ("X035eB", CynpamonekynspHbIX
peLLenTopoB, NepeHoCYKOB, Karanm3aTtopos);

Knaccugoukaumio CUHTETUYECKUX peLenTopoB (MoaaHabl, KOPOHaHAbI, KpUATaH4bl, reMmcgepaHibl,
LMKnogoaHbl, XxanodgaHbl 1 T.4.);

2. OONIXEH yMeTb:

obcyxaatb OM3NKO-XMMm4eckmne n broxnMmyeckme acnekTbl MPUMEHEHNSI CUHTETUYECKUX
peuenTopos ("xo35eB", CynpaMonekynsapHbIX PeLenTopoB, NEPEHOCHNKOB, KaTann3aTtopos);

OPWEHTNPOBATLCS B COBPEMEHHOI NUTEpPaType U BECTU ANCKYCCUIO MO CynpaMonekynsipHON XMMUK;

CaMOCTOATENIbHO CTaBUTb 3a4a4M N0 CO3AaHUI0 UK NPaKTUYECKOMY NMPUMEHEHWNIO CUHTETUYECKMX
PELENTOPOB A/1S PeleHnsl KOHKPETHbIX 3a4a4y CynpamMonekynsipHoM XUMUN;

3. DONXEH BnaneThb:

HaBblkaMW NNaHNPOBAHMSA NCCNEeO0BaHNUA No pa3paboTke ONpeneneHHOro TMna CUHTETUYECKIMX
peuenTopos ("xX035eB", CynpamMonekynsipHbiX peLenTopos, NePeHOCHNKOB, KaTann3aTtopos) B
COOTBETCTBMUU C TPebyeMbiMM XxapakTepucTkamm paspabaTbiBaeMbix CynpaMonekynsipHbiX CUCTEM.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPUMEHATb NONYy4YeHHble 3HaHWNS Ha NPaKTUKe

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOoCTb OAMCLMMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 8 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOaynto
TemaTtnyecknn nnaH gUCUUNAUHbI/MOAYNS

Bupabl 1 yacbl
Pasgen ayauTopHow paborbl,
Henens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')':lr;gv;‘“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUA paborbl

Tema 1. BeegeHune. Ot

MONIEKYNAPHON K
1. o 1 2

cynpamonekynspHou 8 0 0

XUMUn.

Tema 2. MonekynsipHoe

pacnosHaBaHue -
2. |pacno3HaBaHue, 8 2 2 0 0

nHpopmMauus u

KOMMNEMEeHTapHOCTb.

Tema 3. KpayH-agompbl
3. |1 Kpyrosoe 8 3 2 0 0

pacrnosHaBaHue.
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 4.
TeTpasopuyeckoe

4'pacnosHaBaHmeM 8 4 2 0 0

KpunTaHabl.

Tema 5. Copepuyeckoe
pacno3HaBaHue un
remmcgpepaHibl,
cdoepaHabl.

Tema 6.
AHVOHKOOPAVHALUMOHHAS
6. [XumMmnsa n 8 6 2 0 0
pacrno3HaBaHue
aHMOHHbIX cybCcTpaToB.

Tema 7. MonekynsipHble
copeLenTopbl 1
CNoxHoe
pacrnosHaBaHue.
INlnHenHoe
pacrnosHasaHue
MONeKy/bl ANMONbHbIMU
copeuenTopamu.

Tema 8. ['eTepoTOnHbIE
copeLenTopbl.
CnoxHoe

8. |[pacno3HaBaHve B 8 8 2 0 0
meTannopeLentopax
CynpamonekynspHas
AVHaMuka.

Tema 9.
CynpamonekynspHoe
B3aMMOOelNCTBMNE U
Katanma.
CynpaMonekynspHbii
MeTannokaranus.

Tema 10.
TpaHcnopTHble
10.|npouiecchl 1 8 10 2 0 0
KOHCTpyunpoBaHue
MONeKyn-nepeHoCHMKoB.

Tema 11.
ConpsixeHHble
11.|npouecchl nepeHoca B 8 11 2 0 0
cynpamonekynspHbIX
cucTemax.

Tema 12.

MonekynsapHas
camocbopka -

12'nporpaMMMposaHme 8 12 2 0 0

CynpamMonekynsipHbIx

CUCTEM.

KOHTPO/NbHas
8 9 2 0 0 paboTta

KETPOHHBH
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl v yachbl
ayauTopHOM paboThbl,
WX TPYNOEMKOCTb Tekyuine coopmbl
(B yacax) KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

13.

Tema 13. ['enukartsl -
NCKYCCTBEHHbIe
NBOVHble, TPOVHble
cnvpasnbHble
camoopraHuayiolmecs
CUCTEMDI.

13

14.

Tema 14.
MHOrokoMnoHeHTHas
camocbopka.
CynpamonekynspHas
opraHvM3auuns NOHOB
metannos. "PeweTtkn",

"nectHUub!", "cetkn".

14

15.

Tema 15. Camocbopka
OpraHnyeckmx
CyrnpamMonekynsipHbIx
CTPYKTYP.
Dr3MKO-XMMUYecKme
MEeToAbl NCCNefoBaHUS.
Camopacno3aHaBaHue.

15

16.

Tema 16.
CynpamonekynsipHble
B3aMMOOENCTBUS,
npeBpaLleHns,
pennukauus.
Camopennukaums.
CynpamonekynspHas
XUPanbHOCTb U
camocbopka.

16

17.

Tema 17.
MonekynspHble
nepekno4aTeni.
CynpamonekynsipHble
mMaTepuansbl.
HaHoxumus.

17

KOHTPONbHas
0 0 paboTta

18.

Tema 18. LleHopvimepsbl
- Knaccugomkaums,
CTPYKTypa, MeToabl
NONy4eHus.

17

Tema . UTorosas
doopma KOHTpons

0 0 3a4ert

NTtoro

42

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. BBepeHune. OT MONeKynsipHOW K CynpamoneKkynsipHOn XuMuu.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
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BeeneHue. OT MONEKyNSIPHOW K CynpaMonekynsapHoii XuMumn. Xumms n 61Monorusi, TBOPHECTBO U
nckycctso. CpaBHEHME XUMUKN 1 BUONOFUM MO OTHOLIEHWIO K ABYM NapaMeTpaM: ClI0XHOCTU 1
pa3Hoobpasuio cucteM. MpeameT cynpamonekynsipHoi xummn. MonekynsipHas xumms. CBasb
CYnpamoneKynsipHOiA XMUN C MONEKYNAPHOIA XuMueir. Cynpamonekynbl U HaOMONEKYNsipHbIe
cuctembl. PeuenTop, cybeTtpart, Xo03svH, rocTb, nurann. OCHOBHblE CBOMCTBA CynpaMonekynbl:
MONEKYNSIPHOE pacno3HaBaHWe, NpeBpaLleHe 1 NepeHoc.

Tema 2. MonekynsipHoe pacno3HaBaHue - pacro3HaBaHMe, UHPOPMaLIUS U
KOMM/IEMEHTapPHOCTb.

NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

MonekynsipHoe pacno3HaBaHue. Pacno3HaBaHve, HopMaLmnst U KOMNNEMEHTAPHOCTb.
MonekynsipHoe pacrno3HaBaHue 1 CEeNeKTMBHOCTb B3aMmMoaencTeums. [1Ba ypoBHS COOTBETCTBUS
cybcTpata peLenTopy: reoMeTpusi U aNeKTPOHHOE CTpoeHue YacTul. MpuHUMN ABOHOM
KOMMNNEMEHTAPHOCTN. HekoBaneHTHbIe MeXMONEKyNnsipHble B3auMOLENCTBMS. XpaHeHve 1
CYMTbIBaHME MHAPOPMALMM HA CYNPaMONeEKyNsipHOM YPOBHE.

Tema 3. KpayH-acpupbl n Kpyrosoe pacrno3sHaBaHue.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

KpayH-agoumpbl 1 KpyroBoe pacnosHaBaHme. XMMns KOMNNeKCoB rocTb-X03sMH. PaboThbl
Hobenesckux naypeatoB 1987 rona Y.Menepcona, O.Kpama n X.-M.JleHa.

Tema 4. TeTpasgpuyeckoe pacno3HaBaHMe U KpUnNTaHabl.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

TeTpasnpuyeckoe pacno3HaBaHve 1 kpuntaHabl. buonormyeckue n GMoMMMETUHECKME NPOLECCHI 1
cuctembl. CamoopraHm3aums 1 MONeKynsipHoe pacrno3HaBaHue.

Tema 5. Ccpepuueckoe pacnosHaBaHue n remmcoepaHabl, cpepaHabl.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Cdpepudeckoe pacrnosHasaHue 1 remmcdpepaHabl, cepaHabl. PacnosHasaHve KaTMOHOB MeTasfoB
1 NOHOB aMMOHMUSI, POACTBEHHbIX CybcTpaToB. Bronormyeckne n GroMmnmeTyecke NPoLEecch u
CUCTEMbI.

Tema 6. AHUOHKOOPAUHALMOHHAA XMMUA U pacno3HaBaHUEe aHUOHHbIX CyOCTpaToB.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

AHNOHKOOPANHALMOHHASA XMMMS 1 pacno3HaBaHne aHMoHHbIX cybcTpaTtoB. buonornyeckue
cucTtembl. PazHoobpa3sne aHMoHHbIX cybcTpatoB. [pocTeiiwme MoAeNny CUHTETUYECKUX PELLENTOPOB
Ha aHWOHBbI.

Tema 7. MonekynsipHble copeL,enTopbl U C/I0XXHOe pacno3HasaHue. JInHenHoe
pacno3HaBaHue MONEKY/bl AUMONbHLIMU CcopeL.enTopamu.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MOﬂeKyﬂﬂprle copeuenTopbl N CNOXHOE pacrno3HaBaHMe. ITnHenHoe pacrno3HaBaHMe Monekynbl
ONNoNbHbIMKU CopeulenTopamin.

Tema 8. NeTepoTonHble copeuenTopbl. CNOXHOE pacno3HaBaHUe B MeTa/iopeL,enTopax.
CynpamoneKkynsipHasi AMHaMUKa.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

eTepoTonHble copeuenTopbl. CneneaHabl, 4BONCTBEHHbIE peLenTopbl. CNoXHOe pacno3HaBaHve B
MmeTannopeuenTtopax. CynpamonekynspHas oMHammka

Tema 9. CynpamonekynsipHoe B3aumogencreue n karanus. CynpamonekynsipHbin
MeTasioKaranumas.

NeKLuMoHHOe 3aHsiThe (2 yaca(os)):

CynpamonekynsipHblil katanus. CynpamonekynspHoe B3anmonencTaune un katanns. Katannms
aKTMBHbBIMUX peLenTopamMmn KaTmoHoB. Baanmonenctene Monekyn-peLentopos ¢ aHnoHamn. Katanma
peuenTopamu Tuna uuknodpaHos. CynpamonekynspHblii MetTannokatanna. Cokaranuma: katanms
CUHTETMYECKUX peakumin. BuoMonekynspHbIi U CynpamonekynsipHbli Katanua.

Tema 10. TpaHCNOPTHbIE NPOLLECChI U KOHCTPYMPOBaHME MONEKYN-NEePeHOCYUNKOB.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KTPOHHEBH
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TpaHCcnopTHbIE MPOLIECCHI M KOHCTPYMPOBAHME MONEKYN-NePEeHOCHNKOB. MpoLecchl nepeHoca.
MoneKynbl-NnepeHocYMKIn 1 TpaHcMeMbpaHHble KaHanbl. TpaHCNopPT MONeKynaMn-nepeHoCHMKaMu.
KaTnoHHble TpaHCMNOPTHbIE NMPOLECCHI - NEPEHOCHNKM KATUOHOB. AHUOHHbIE TPAHCMOPTHbIE
NpoLEeCcChl - NEPEHOCYMKIN aHNOHOB. [pouecchl CONPSIXXEHHOro NepeHoca.

Tema 11. ConpsixXeHHble Npouecchl NepeHoca B CyrnpamMonekynsipHbiXx CUCTEMaX.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

ConpsxxeHHble npoLecchl NepeHoca B cynpamonekynsipHbix cuctemax. ConpsxeHHbI nepeHoc
ANEKTPOHOB NMpPn OKNCNNTENbHO-BOCCTAHOBUTE/IbHOM rpadneHTe. COI'IpH)KeHHbIVI nepeHoc NpoToHOB
npu pH-rpaguenTe. Npoueccbl OTOCONPSAXEHHOrO nepeHoca. MNepeHoc Yepes TpaHCMeMbpaHHble
KaHanbl.

Tema 12. MonekynsipHasi camoc6opKa - MporpaMMUpoBaHue CynpaMoneKkynsipHbIX CUCTEM.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MonekynsipHas camocbopka - NporpaMMnpoBaHmne cyrnpamMonekynsipHbIX CUCTEM.
CamorpynnupoBaHue n MHOXECTBEHHOE B3aMMOCBsA3bIBaHVe. CamoopraHm3auus.
MporpamMMmnpoBaHne cynpamMonekynsipHbix cucTeM. MNonoxmTensHas KoonepaTMBHOCTb
MonekynsapHon camocbopkn. Camocbopka HeopraHNMYeckomn apxuTekTypol. BunuprnanHosbie
nuraHabl.

Tema 13. enukatbl - UICKYCCTBEHHbIE ABOWHbIe, TPOWHbIE CNUpalbHbie
camoopraHusyioLmecsi CACTEMbI.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

["enukaTbl - ICKYCCTBEHHbIE ABOWHbIE, TPONHbIE CNUpPasibHble CAMOOPraHU3YIoWNEeCs CUCTEMbI.
CuHTteTnyeckue aHanorn OHK. Mpoueccbl camopacno3HoBaHmWe 1 caMocOopKu.

Tema 14. MHOrokoMnoHeHTHasi camoc6opka. CynpamonekynsipHasi OpraHu3aumus MOHOB

Metannos. "Pewwetkn”, "nectHuubl", "ceTkn".
JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MHOrokoMnoHeHTHas caM0060pKa. CynpaMoneKynﬂpHaﬂ opraHm3aunst NOHOB MeTaoB. PeweTtkn,
NecCTHULUbI, CETKN.

Tema 15. Camocb6opka opraHU4eckmx cynpamonekynsipHbix CTpyKTyp. du3nko-xmmumyeckue
MeToAabl uccnenoBaHusi. Camopacno3HaBaHue.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Camocbopka opraHnyeckux cynpamonekynsipHboix cTpykTyp. Camocbopka ¢ noMoLbio BOLOPOAHOMO
cBasbiBaHUs. Monekynbl AHyca. MonekynsipHoe pacno3HasaHue - yrpas/ieHne CTPYyKTypon
opraHnyeckorn pasbl. I3aMeHeHns pa3oBoro COCTOSHMSA NPU cCamMoopraHn3aumnm CUCTEM.
Dun3nKo-xMu4eckne Metoabl nccnegosaHuns. CamopacrnosHasaHue.

Tema 16. CynpaMoneKynsipHble B3aMuMOOENCTBUSA, NpeBpaLLeHns, pennkauus.
Camopennukaums. CynpamonekynsipHasi XupanbHOCTb U camocbopka.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

CynpamonekynsipHble B3aMMOAENCTBIS, NpeBpaLleHns, pennnkauuns. Camopennukaumsi.
CynpamonekynsipHasi XupanbHOCTb 1 camocbopka. MonekynsipHole aHcambnu, naMeHsoLwme
CTPYKTYpPY MO BHELWHNM BO34EACTBUEM.

Tema 17. MonekynsipHblie nepekntoyarenu. CynpamonekynsipHblie marepuanbl. HaHoxumus.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MonekynsipHble nepekntodatenn. CynpamonekynspHble Matepuansl. HaHoxumus.
CynpamonekynsipHble HaHOYCTPONCTBA.

Tema 18. O eHapumepsbl - Knaccudpmkaums, CTpyKTypa, MeToabl NoNy4YeHus.
neKumnoHHoe 3aHsiTne (4 yaca(os)):

Denppumepsl. Knaccndmkaums: neHgpumepsbl, apboponbl 1 cunbeaHonbl. CTpyKTypa LeHOPVMEPOB.
MeToabl nonyyeHus. HennHenHas nonnmepusauus. meepreHTHbln cuHTe3. KOHBEPreHTHbI
CUHTE3. DYyHKUMOoHaNN3aumnsa geHapumepoB. AHannTmyeckas TexHmuka nsyyeHms 4eHapuMepos.
[MpyMeHeHne n NepcnekTBbl XMMUN OEHAPUMEPOB.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:‘T’:;E:g;
AducumnnuHel pcemecrpa pabortbl (B yacax) a60Tbi
CTYL,EHTOB P
Tema 9.
CynpamonekynspHoe
B3aVMOLENCTBME U Moaroroeka K KOHTPONbHas
9. 8 9  [KOHTpONbHOM 15
Katanua. a6oTe paboTta
CynpamonekynspHbiii P
MeTannokaTtanus.
Tema 17.
MonekynsipHbie
noaroToBka K
17 [nepexnioyareny. 8 17 KgﬂToOﬁbHe(l)VI 15 KOHTPONbHas
"|ICynpamonekynsipHble 26 OE o paboTta
martepwuarnbl. P
HaHoxnmuns.
WNtoro 30

5. Obpa3oBatenibHble TEXHONIOTUK, BK/IKOYaA UHTEepaKTUBHblie POpMbl 00yUeHUs
- KOMMbIOTEPHbIE NPe3eHTauumn NekKuuni;

- NHTEepPaKTMBHbIN onpoc no pasgenam 1-11

- UHTEPaKTMBHbIN onpoc no pasgenam 12-15;

- KOMMNbKOTEPHAsA CUMYNAUNSA PYHKLNOHMPOBAHMS CUHTETUYECKOro peuenTtopa (Pasaoen 2
"MonekynsipHoe pacno3HaBaHue - pacrno3HaBaHne, MHPOPMaLNSA U KOMIMIEMEHTAPHOCTL");

- Kpyrnbiid cton (case study) no pazgeny 12 "MonekynsipHas camocbopka - nporpamMmpoBaHme
cynpamonekynsapHbix cuctem";

- Kpyrnbiii cton (case study) no pasgeny 16 "CynpamonekynsipHble B3anMoOeNCcTBUS, NpeBpaLleHmns,
pennukauusi. Camopennukauusi. CynpamonekynspHas xmpanbHOCTb 1 camocbopka”

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno uMToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue. OT MONEKYNSIPHOM K CYNPaMoNneKynsipHOM XUMUMN.

Tema 2. MonekynsipHoe pacrno3HaBaHue - pacro3HaBaHMe, UHPOPMaLIUS U
KOMM/IEMEHTapHOCTb.

Tema 3. KpayH-achupbl n Kpyrosoe pacrnosHaBaHue.

Tema 4. TeTpasgpuyeckoe pacno3HaBaHMe U KpUNTaHabl.

Tema 5. Ccpepuueckoe pacrnosHaBaHue n remmcoepaHabl, cpepaHabl.

Tema 6. AHNOHKOOPAUHALMOHHAA XMMUA U pacno3HaBaHUEe aHUOHHbIX CyOCTpaToB.

Tema 7. MonekynsipHble COpeLLenTopbl U CNIOXHOe pacno3HaBaHue. JIuHeHoe pacrno3HaBaHue
MONeKY/bl AUMONIbHBIMU COpeL.enTopamm.

Tema 8. NeTepoTonHble copeuenTopbl. CNOXHOE pacno3HaBaHUe B MeTa/iopeL,enTopax.
CynpamoneKkynsipHasi AMHaMUKa.

Tema 9. CynpamonekynsipHoe B3aMMoaencreme n katanma. CynpaMmoneKkynspHbin
MeTannokKaranus.

KOHTponbHas paboTta , NpUMepHbIE BOMNPOCHI:
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MonekynsipHoe pacrno3HaBaHue - pacro3HaBaHue, MHPOPMaLMs 1 KOMMNIEMEHTAPHOCTb.
KpayH-achupbl 1 KpyroBoe pacrno3HaBaHue. TeTpasapunyeckoe pacnosHaBaHve 1 KpunTaHibl.
Cdpepuyeckoe pacrnosHaBaHue 1 remmcdpepanabl, cepanibl. AHNOHKOOPAVHALMOHHAS XUMNS U
pacnosHaBaHne aHWOHHbIX cybcTpatoB. MonekynspHble COpeLenTopbl U CNOXHOe pacro3HaBaHue.
NHeliHoe pacno3HaBaHue MONEKyNbl AUMONbHBIMK copeLlenTopamu. FeTepoTonHbIE COPELIENTOPbI.
CnoxHoe pacnosHaBaHve B MeTannopeuentopax. CynpamMonekynsipHas ouHamuka.

Tema 10. TpaHCNOpPTHbIE NPOLLECCbI U KOHCTPYMPOBaHME MONEKYN-NepeHOCUYNKOB.
Tema 11. ConpsixeHHble NpoLecchbl NepeHoca B CynpaMoneKkynsipHbiX CUCTEMaX.
Tema 12. MonekynsipHasi camoc6opkKa - NporpaMMUpoBaHMe CynpaMoneKkynsipHbIX CUCTEM.

Tema 13. Menukarbl - UICKYCCTBEHHbIE 0BOWHbIE, TPOMHbIE CNUpasibHbie CaMOOpraHU3yloLLuecs
CUCTEMBI.

Tema 14. MHorokomnoHeHTHasi camoc6opka. CynpamonekynsipHas opraHmM3aLmsi MIOHOB

Metannos. "Pewwetkun"”, "nectHuubl”, "ceTkn".

Tema 15. Camoc6opka opraHU4ecKmx cynpamoneKkynsipHbiX CTPyKTyp. d13unkKo-xmmumyeckue
MeToabl uccnenoBaHus. Camopacno3sHaBaHue.

Tema 16. CynpaMoneKynsipHble B3aMuMOOEeNCTBUA, NpeBpaLLeHns, peninkauus.
Camopennukaumsi. CynpamonekynsipHas XupanbHOCTb U caMmocbopka.

Tema 17. MonekynsipHble nepekntoyarenu. CynpamonekynspHbie marepuanbl. HaHoxumus.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

TpaHCNOpTHbIE NPOLECCHI 1 KOHCTPYMPOBAHME MONEKYN-NEPEHOCYMNKOB. CONPSXEHHbIE NPOLECCHI
nepeHoca B CynpamonekynspHbix cuctemax. MonekynsipHas camocbopka - nporpamMmmmpoBaHmne
cynpamonekynsipHbIX CUCTEM. [ enukaTbl - UCKYCCTBEHHblE ABOWHbIE, TPONHbIE CNNpasbHbIE

camoopraHusyolumecsi cuctemMbl. MHOroKOMMoHeHTHas camocbopka. CynpaMonekynspHas

opraHmM3aumsa noHoB Metannos. "PeweTkun”, "nectHuubl”, "ceTkn". Camocbopka opraHn4ecKunx

CynpamornekynsipHbiX CTPykTyp. ®Punsmko-xuMmnyeckne Metonbl nccnenoaHus. CamopacnosHaBaHume.
CynpamonekynsipHble B3aMMOAENCTBIS, NpeBpaLeHns, penankauns. Camopennukaumsi.
CynpamonekynsipHasi XupanbHOCTb 1 camocbopka.

Tema 18. OeHaopumepbl - Knaccudumkauus, CTpykTypa, MeTtoabl MNONMy4YeHus.
Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
Bonpochl k 3a4eTy

1. O6bsAcHMTE TEPMUH "cynepmonekyna”.

2. lNoHatre "cynpamonekynsapHom xummnn®".

3. Ob6BbSACHMTE TEPMUH CynpaMONeEKYNspHbIA aHcambnb.

4. 3a cyeT Kakmx B3anMoOencTeuii 06pasyoTca CynpaMmonekynsapHbie YacTuupbl?
5. Kakre Ha3BaHUS HOCAT COCTaBHblE YaCTW CynpamonekynsipHbIX accoumaTos?
6. YTOo Takoe ToNMYHOCTbL peuenTtopa?

7. Yemy paBeH NopsaoK UUKANYHOCTA?

8. Kakon MoxeT 6bITb pa3MepHOCTb CTPYKTYpPbl CynepMonekynbl?

9. Hante onpeneneHne NoHATUIO "X035anH", npennoxeHHomy I.Kpamom.

10. Yem onpepnensieTcs CENeKTMBHOCTb M 30GEKTUBHOCTbL CBA3bIBAHNSA cybcTpaTta peuentopom?
11. YT0 Takoe NnonnTonHbIA copeuenTtop?

12. lNepeyncnmTe N3BecTHble BaM CaMonpoLecchbl.

13. HaiTe onpeneneHne NoHATUSM annoctepus, KoonepaTtnsHOCTb U camopenvkauus.

14. B yem 3akntoyaeTcs KoHLEeNuusa koopanHaumm?

15. lNoscHMTe npuHUMn "KntoYy ? 3aMok".

16. YeM MonekynsipHoe pacnos3HasaHne 0TiM4aeTcs OT NPOCTOro CBsA3blBaAHNA?

17. Yem onpepnensieTcst BbIbop cybcTpaTa npy MONEKynsipHOM pacrno3HaBaHum?

18. Kakre napameTpbl NPUMEHSAIOT ONS XapakTepuUCTUKM LEeHTPOB CBA3bIBAHNSA?
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19. YeM xapakTepunsyetcs obonoyka nuraHoa?

20. B yeM 3aknoyaeTcs NpuHUUN ABOVNHOM KOMMNEMEHTAPHOCTM?

21. CobntooeHne Kakmx ycnoBuii HeobxoOMMo Ons pacno3HaBaHWs peLenTopoM cybctparta?
22. Yto BKNtOYaeT B cebsi MOHATUNE "MONEKYNSAPHOA nHpopmauun"?

23. Y10 NpencTaBnsitoT cobor MONEKynsipHble peuenTopbl?

24. B yeM 3akno4aeTcs ansanH MonekynspHblX peLentopos?

25. Yto Takoe aHgopeuenTtop?

26. Y10 03HavaeT noHaTne "KOH(OopMaLMOHHAs XeCTKOCTb peuentopa”?

27. B 4eM oTnnyme KOHPOPMaLMOHHO XECTKMX peLenTopoB 0T KOHOPMALMOHHO rMOKmX?
28. B 4eMm 3akntovaeTcs onsanH peuenTopoB MakpononuUmMKIn4eckoro Tmna?

29. B yeM 3akntoyaeTcs npuHUMN NpegopraHn3aunn?

30. YTo Takoe MakpoumMKINYECKUA N KpUNTaTHbIA 3doekTbl?

31. YeMm 0TAIM4aEeTCS MOHOTOMHbIV peLenTop OT NOANTOMNHOro?

32. lNepeyncnmte BO3MOXHbIE MAaKPOMONNLUUKINYECKNE CTPYKTYPbl peuenTopoB.

33. Mepeyncnnte OCHOBHbIE KNACChl PELLENTOPOB, CMOCOOHbIX K pacno3HaBaHUo coepmnyeckmx
cybcTpatos.

34. [Ina pacnosHaBaHms Kaknx cybctpaTtoB NPUMEHSIIOT KpayH-adompbl?

35. OT Yero 3aBUCAT CENEKTUBHOCTb KOMMNIEKCOOOPA30BaHNS 1 YCTOMYMBOCTL KOMMIEKCOB,
obpasyembix kpayH-acompamn?

36. Kakue kpayH-acdmpbl Ha3bIBaKOT napmaTHbIMK?

37. Kak HasbIBalOTCS KOMMIEKChl KpUNTaHooB?

38. B yeM 3aknoyaeTcs KpynTaTHbIA ag0doekT?

39. OT Yyero 3aBMUCUT CENEKTUBHOCTb CBA3bIBAHUS KAaTUOHOB METaNNoB KpuntaHoamm?

40. B kakmx cnyyasix Habntogaetcs nnatoobpasHas CeNeKTMBHOCTb CBSI3bIBAHWNS KATUOHOB
MeTannoB KpayH-adoupamn?

41. B yeM 3akno4aeTcs aNeKTPOHHAs KOMMIEMEHTAPHOCTb NPY CBA3bIBAHWUM KaTUOHOB METANN0B
KpuntaHoammn?

42. B kakux cnyyasix obpasytotcs aHO0-/3K301M30MepbI?

43. Kakne Makpouukibl NOAX0OAT N5 CBA3bIBAHUS NEPEXOOHbIX METannoB?

44. MNepeymcnuTe OCHOBHbIE CNEACTBUS 0O6pa30BaHNS KOMMNEKCOB PELIENTOPOB C KATUOHAMM
MeTannos.

45. Y10 npencrasnsioT coboin ankunnibl U 3NeKTpuabl?
46. OnNnwunTe CTPOEHNe YacTuLbl, HAa3blBAEMOW KpUNTaLNEM.
47. Kak obpa3oBaHue kpunTarta BANSET Ha XMMNYECKME CBOMCTBA BXOASALWErO B €ro COCTaB MoHa?

48. MNepeuncnnTe peLenTopbl ¢ TETPasapuyeckol nonocTbio. MNpreeanTe NpUMeps! CBSI3biIBAEMbIX
VIOHOB.

49. B yeM 3aknovaeTcs adhdekT "NonoXnTeNbHOM KoonepaTtnsHoOCTN"?
50. O6bAcCHUTE NOHATME "MONEKYNSPHbIA XaMeneoH".

51. MpunBeante NnpuMepbl PeLLENTOPOB, CBA3bIBAIOWMX NEPBUYHBIE AMMOHUIAHBLIE KATUOHbI. 3a cYeT
Kakux B3aMMOLENCTBUIA OCYILECTBNSETCS CBA3bIBAHME?

52. Kakve peuenTopbl ICNONb3YOTCS ANS CBA3bIBAHUS aMMUaKaToB METanios?

53. Kakumu cBoiicTBamy 06nafatoT cynpamonekynsipHble YacTuLbl ¢ KOOpAMHaLUmMen BO BTOPOWA
chepe?

54. Y10 Takoe kaBntaHg?

55. Yto npencraensiet coboit KaTMoOH MMNOA30nns?

56. 3a cyeT Kakmx B3auMOLENCTBUA MPOUCXOAUT CBA3bIBAHME U PaCNO3HABAHNE HE3aPSAXKEHHbIX
Monekyn?

57. Ha kakue rpynnbl noapasnenstoTcsl HernTpanbHble cybctpathbl?
58. Kakue peuentopbl CBA3bIBAIOT TMOMOYEBUHY ?
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59. 3a cyeT Kakux B3aMMOAENCTBMIA peLenTopbl CBA3bIBAIOT HEMTpanbHble cybcTpathl, coaepxalume
C-H cBaaun?

60. 3a cyeT Kakux B3aMMOAENCTBIUIA peLenTopbl CBA3bIBAIOT HENTPanbHble CcybcTpathl, cogepxalume
N-H, O-H nnun D-H rpynnbi (roe D - atom, noHop H3MM)?

61. Kakumun otnnamntenbHbiMM 0COBEHHOCTSIMIU 06nanaroT aHNOHHbIE CybcTpaThl MO CPaBHEHUIO C
COOTBETCTBYIOWMUMUN KATUOHHBbIMK cybcTpaTamm?

62. Kakyto oopMy MOryT MMeTb aHWOHHble cybcTpaTthbl?

63. 3a cyeT Kakmx B3anMOLENCTBUA NPONCXOONT CBA3bIBAHME aHNOHHbIX CybCcTpaToB?
64. Hanuune kaknx rpynn B peLentope HeobXxoanmo Ans CBA3blBaHUS aHNOHOB?

65. Kakne coeanHeHns NpUMEHSIIOTCS O/ CBA3bIBAHUS aHNOHHbBIX CybCcTpaToB?

66. Kakumn cbaktopamu onpenensietcs ctabunbHOCTb KOMMIEKCOB U CENEKTUBHOCTb CBA3bIBAHUS
aHVOHHbIX cybcTpaToB?

67. Kakne peuentopbl CNOCOOHbI K CPEPUYECKOMY CBA3bIBAHMIO aHNOHHBIX CybCcTpaToB?
68. Kakne peuenTopbl CNOCOBHbI K CAheprn4ecKoMy pacno3HaBaHWIO aHWOHHbIX cybcTpaToB?

69. Kak 3aBncuT cenekTMBHOCTb 06pa30BaHNS U YCTOMYMBOCTb @HMOHHbBIX KOMMIEKCOB C y4acTUEM
NOIMAMMOHWIAHBIX PELLENTOPOB OT Nops.aKa LMKIMYHOCTI?

70. YeM onpepnensietcs cTabunbHOCTb M CENEKTUBHOCTb 06pa30BaHMs KOMMNEKCOB?
71. Kakune rpynnbl cybcTpata HasblBatoT "SKOPHbIMU QOYHKLUMSMN"?

72. B kakux cnyyasx 06pasytoTcsi KOMMIEKCbl BTOPO KOOPANHALMOHHOM copepbl, N
cynepkomnnekcobl?

73. B 4yem 3akntoyaeTcs npouecc KackagHoro KOMI'IﬂeKCOO6pa3OBaHI/I$| aHNOHOB?
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3.l'yces, A.N. HaHomaTepuanbl, HAHOCTPYKTYpbl, HaHoTexHonoruu / A. W. T'yces.?V3pnaHue 2-e,
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HaHoTtexHonornm Nanonewsnet - www.nanonewsnet.ru
HaHoTexHonorumHaHoTexHonornyeckoe coobuectso-HaHOMeTp - www.nanometer.ru
Poccuincknin anekTpoHHbIM HAHOXYpHan - http://www.nanojournal.ru
CamoopraHusauuns - ru.wikipedia.org/wiki

CynpamonekynspHas xmmus - ru.wikipedia.org/wiki

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnnunbl "CynpamonekynspHas xmmmsa" npegnonaraet NCNonb30BaHMe Creayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

MynbTmMeouniiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMM BOCMPOU3BEAEHNS 1 BU3yannaaumm ntobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TaKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 0b6opynoBaHNEM, MHTEPAECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpmnbyHa npenofaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasatenb MMeeT BO3MOXHOCTb NIErko
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ay4MTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW ONs HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHus, B TOM YACNE C UCMOIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KoMnbloTepHbIA NpoekTop.
Cuctema MHTepakTUBHOMoO Onpoca.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NaaHoM no
HanpasneHuto 020100.62 "Xumma" n npodomnto noarotosky OpraHnyeckas XmMms .
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