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Mporpamma omcuunnmHbl "CTPYKTYPHO-AMHaMUYeckme CBOMCTBA MonekynspHbix cuctem”; 011200.62 dusmka; 3asedytowmin kadeapon,
I.H. (npogpeccop) Cknpoa B. 4.

MporpamMmy ovcumnavnHbl paspaboTan(a)(n) 3asenyowmin kadenpoi, A.H. (npodeccop) Ckupaa B. .
Kadbenpa gomankum monekynspHoix cuctem OtaenerHne puamkm , Vliadimir.Skirda@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

N3y4eHne N3BECTHbIX MOAX0O0B U MOLENEN B UCCNENOBAHUSAX CTPYKTYPbl U AUHAMUKN MONEKYN B
NONMMEPHbIX, FETEPOreHHbIX, BKtoYas buonornyeckue, n NOPUCTbIX CUCTEMAX Ha OCHOBE OaHHbIX
AM-penakcaunn n camoomndysnm

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

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.9 MNpodeccrnoHanbHbIin" 0CHOBHON
obpasosaTtenbHoi nporpammbl 011200.62 duanka 1 0THOCMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

ancuunnumHa "CTpyKTypHO-OMHAMMYECKUE CBONCTBA MONEKYNSAPHBIX CUCTEM" OTHOCUTCS K
omcumnanHam no Bblbopy npodpeccuoHanbHoro uukna: b5.3.B.9. [Ins ocBOeHMS OaHHOA
OVCUMNAVHBI TPebytoTcs 3HaHWUS oby4atolerocs, NprobpeTeHHbIe Npu N3y4eHnn oblero Kypca

don3unkK, oUucunnIvH "®dusnyeckne CBOMCTBA U AnHaMmka monekyn", "dpusnka nonmmepos”, "AMP".

3. KomneTteHuumn obyuatowerocsi, popmMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdopoBka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OK-1 CnocobHOCTb MCNONb30BaTh B NO3HABATENBHOW U
(0BLekynbTypHbIE npodpeccrnoHanbHon fesTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMNeTeHLmm) MaTeMaTuKy N €CTECTBEHHbIX HayK
MK-1
n HOCTb MCNONb30BaThb Bble T TUYECKN
(Tpoeconomanne  [C705C010CTe uenonusonans Gasome ecperiece i
KoMneTeHuunn) P P
K-3 CNoCcoBHOCTb 9KCMNyaTNPOBaTb COBPEMEHHYIO (OU3NYECKYHO
(MpocpeccnoHantHbie annapartypy n 060 y,uongme P Y g
KOMreTeHuun) patypy Py
MNnK-4 CNOCOBHOCTb MCNONb30BaTh CNELNANTM3NPOBAHHbLIE 3HAHNS B
(npodpeccunoHanbHble obnacTtn om3nkn ons 0CBOEHUS NPOGUIbHBIX PU3NYECKUX
KOMNeTeHLmm) ONCLMMINH

B pesynbtate 0CBOEHUS ONCUMMNAUHBI CTYAEHT:
1. QONXEeH 3HaThb:

OCHOBHblE pe3ynbTatbl N0 TPAHCNSILMOHHOW OMHAMUKE MONEKY N MakpoMorekyn B Hanbonee
npeAacTaBnUTENbHbIX KNnaccax MONEKyNsiPHbIX CUCTEM (MONMMEPHBIX, FTeTePOreHHbIX U T.4.);

2. DONTXEH yMeTb:

COnocCTaBnATb pa3nmyHble XapakTepucTukmn MOJ'IeKyJ'IﬂpHOVI CNCTEMbI, MNOJTy4EeHHblIE nnéo Pa3HbIMA
MeToaamu, nmbo pa3HbiM/ METOOMKAMK B npenenax ogHoro Metona;

3. 0OMXEeH BnageTb:

HaBblKaMW aHanmnaa nepBnHHbIX 3KCNEepUMEeHTalIbHbIX pe3y/ibTaTOB N NX COMOCTaBNEHNA C
TeopeTn4HeCknmMm pacHetamm nnm Mmooensamun.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:

BbICTpanBaTtb NOrMKy 00Ka3atenbCTB N 0H60CHOBaAHWIA TON U MHOW FMNOTE3bl C MaKCUMasbHO
NO/THbIM aHaNN30M allbTEPHATUBHbBIX BAPUAHTOB.
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Mporpamma omcuunnmHbl "CTPYKTYPHO-AMHaMUYeckme CBOMCTBA MonekynspHbix cuctem”; 011200.62 dusmka; 3asedytowmin kadeapon,
I.H. (npogpeccop) Cknpoa B. 4.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpy[0EMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 8 cemMecTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,

Pasnen
Hepens MX TPYA0EMKOCTb Tekywiyme copmbl
N 'DMKIIL:)I:J,I-;;LI;HH/ CemecTpcemectpa (B yacax) KOHTpOns
Nekunn MpakTnyeckuelllabopatopHbie
t 3aHATUA pa6orTbl
Tema 1. BeneHue.
1.|CTpyKTypa 1 amHammka 8 1 2 0 0 Huckycens

NPOCTbIX XUAOKOCTEN
Tema 2. CTpykTypa 1

JnHamuka
MakpoMornekyn B KoHTponbHas
pacTtBopax CTpykTypa u i paboTta

2. OnHamuka 8 2-6 8 10 0 Luckyccus

MakpOoMOneKkyn B
pacTBOpax 1 pacrnnasax
Non“MepoB

Tema 3.
CBepxBbICOKOMOSIEKYNSAPHbIE
N TPEXMEpPHbIEe
MaKpOMONeKynsapHble YCTHbIN onpoc
3.lcuctembl. OcobeHHocTn | 8 7-11 6 6 0 Lunckycecns
MOneKynspHom
NOABUXHOCTU U
HaaMonekynapHom

CTPYKTYpbl
Tema 4. lnHamuka
4.|Monekyn B CUCTeEMax ¢ 8 12-13 4 4 0
(pa30BbIM paccnoeHnem

Tema 5. dasoBoe

5 [COCTOSHNE 1 ANHaMuKa 8
MOnekyn B

OrpaHNYeHHbIX cpeaax

Tema 6. OcobeHHOCTH

TpacnsiLMOHHOM KoHTponbHas
MOABUXHOCTM B ) pabota

6. pacTtBopax 6enkos. 8 17-18 4 4 0 YCTHbI onpoc

Mpouecchl

camoopraHusauum

Huckyccusa

14-16 6 6 0 MNpeseHTauns
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Mporpamma omcuunnmHbl "CTPYKTYPHO-AMHaMUYeckme CBOMCTBA MonekynspHbix cuctem”; 011200.62 dusmka; 3asedytowmin kadeapon,
I.H. (npogpeccop) Cknpoa B. 4.

Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 30 30 0

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI
Tema 1. BeneHue. CTpykTypa 1 AuHaMuKa NpocCTbiX XUOKOCTEN
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

CTpyKTypa MONEKyN - xapakTepucTUKn. NMoHsATNE HaAMONEKyNSPHbIX 06pasoBaHWii: MPUMeEpPbI 1
TUNU4YHblEe NapameTpsbl. [oHATNS "onHammka" n "knHetuka". MonekynapHasa oMHamuka, crmHoBas
InHamuka. Metonbl nameperusi/nccnenosanuns. Meton $IMP B nccnenosaHusix CTpykTypbl 1
onHammkn. Camoanddoy3ns Monekyn pacteopuTenst B pasbasneHHblx pactBopax. PacTeopbl
sekTponuToB. [loBegeHne Monekyn pacTBoOpuTENs B pactsopax nonumepos. CTpykTypa u
MONEKYNSPHOE OBUXEHME B NNacTUOULMPOBAHHbIX MONUMepax

Tema 2. CTpykTypa 1 AuHaMmKa MakpomorneKkyn B pactsopax CTpyktypa un aAMHaMuka
MaKkpoMoOJieKyn B pacTBopax U pacnnasax noiMumepos

NeKuMnoHHoe 3aHsiThe (8 yaca(os)):

KOHUEeHTpaUMOHHbIe 3aBMCUMOCTU TPAHCNSALMOHHOM MOABUXHOCTA MakpOMONEKyn C KOHdhopmaLmen
rayccoBoro knybka B pasbaBneHHbIX NOAMMEPHbIX pacTBopax. BnusHue ctpoeHus monekyn
PacTBOPUTENS HA TPAHCNALMOHHYIO MOABMXHOCTb NonMmepa B pa3baBneHHbIX pacTBOpax.
dnyKTyaUMOHHO-KOONEPATMBHbIN XapakTep TPACNSLMOHHOM NOABUXHOCTN MMOKOLENHbIX NTMHENHbIX
Makpomonekyn. dopma Any3noHHOro 3aTyxaHms Ans MakpoMosekyn B pacTBopax 1 pacnnasax
nonumepoB. KoHuenuns auHammyeckux knactepo. OCoOBeHHOCTN MEXMONEKYNSPHOIO
B3aVMOLENCTBNSA 1 camoamndppy3nm MakpomMonekyn B BUHapHbIx cMecsix. KOHLEHTpaLMOHHbIE 1
MONEKYNSAPHO-MACCOBbIE 3aBUCUMOCTM KO3PPMLMEHTOB camoandppy3nm rmbKoLenHbIX
Makpomonekyn. Teopus GUHAMUYECKOro CKeNnMHra u aKCnepuMeHT. Y4yeT xapakTepucTunk
NIOKanbHOW NOABMXHOCTU NONUMEPHON Lenn. YHNBepcanbHas KOHLEHTPaUMOHHas 3aBUCMMOCTb

KO3 PMUMEHTOB camoanddy3nn NMHERHBIX TMOKOLEMNHbIX MaKpOMOonekyn. YH1BepcanbHas
MONEKyNspHO-MaccoBas 3aBMCUMOCTb KO3GOPULMEHTOB caMoandpdpy3n MaKkpoMonekyn.
CpaBHeHMe aKCnepuMeHTanbHbIX AaHHbIX C MOAENbIO PENTALNOHHOIO OBUXEHNUS NOMMEPHON Lenu.
YHuBepcanbHas KOHLEHTpaUMOHHas 3aBUCMMOCTb KO3(hPULMEHTOB caMoandddoy3nm MakpoMOosekyn
C KOHdbopMaumein, otTnnyatowerics ot rayccosoi. O6 onpeneneHun cpenHe-anay3MoHHON
MONEKYNSPHOM Macchl nonnumepa.

npakTundeckoe 3aHsitne (10 yaca(os)):

PaboTta Ha yctaHoBkax AMP. 1. ViccnenoBaHne oopMbl ANPEY3MOHHOrO 3aTyXxaHus u ee
3aBUCUMOCTM OT BPEMEHUN ANdOdy3un ans pacTteopa (unm pacnnasa) OMHapHO CMecy NonMMeEpPOB.
2. ViccnepoBaHune hopMbl ANPPY3NOHHBIX 3aTyXaHWin 1 onpeneneHme 3Ha4eHnn cpegHnx
KO3hpUNLMEHTOB caMoandopy3n MoOnekyn pactTsopuTens n nonuMepa ons pacTsopos nonnmepa
pasHblX KOHUEeHTpauuii. 3. BeluncneHne n nocTpoeHne KOHUEHTPaLMOHHbBIX 3aBMCUMOCTEN

9P EKTUBHbBIX KOIGPMLIMEHTOB caMoanddy3nm MakpoMonekyn rnyteMm HopMrUpoBKHK
3KCnepuMeHTanbHO N3MEPEHHbIX AaHHbIX Ha NOKanbHYH MNOABUXHOCTb MO AAHHbIM S0epHOM
penakcauunmn.

Tema 3. CBepXxBbICOKOMONEKYNSIPHbIE U TPEXMEPHble MAaKPOMONEKY/ISIPHbIE CUCTEMBI.
Ocob6eHHOCTM MONEKYNSAPHOW NOABUXHOCTU U HAAMONEKYNSAPHON CTPYKTYPbI

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

Ocob6eHHOCTN TPaHCNSILMOHHOM ANHaMKKa MakpoMONeKy, 06pasytowmnx TPEXMEPHYIO CTPYKTYPY.
AHOManbHbI KO3PMUNEHT caMoamdpy3nm 1 ero CBsi3b C XapakTepHbIM MacluTabom
orpaHuyeHnin. CBasb adppekTMBHOIro kKoadppuumeHta camoangysnm ¢ pacCTosHMEM Mexay
cwmBkammn. TpaHCNSLMOHHOM NOABMXHOCTU MakpOMONeKy Ha MaclTabax MeHbLMX pasmepa knybka
(knacTepa). 'MnoTesa 0 BO3MOXHOCTY NPOSBNEHUS CNUHOBOW Andodoy3nun. TpaHCnaumMoHHas
LMHaMrKa MONekyn 1 npouecchl reneobpasoBaHust. [onmanekTponnTHble renn. OPEEKThI
Konnanca/gekonanca Ha npumepe rugporenen noaMMeTakpunoBomi KUCIOThI.
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npakrTudeckoe 3aHsitne (6 yaca(os)):

1. AHann3 on@y3nNoHHbIX 3aTyxaHUn 1 cpefHUX KoadLNEHTOB caMoanddy3mm B 3aBUCMMOCTHU
0T BpeMeHUN andbdoyaun B reneobpasyrowmx CucTemMax ¢ NOCTPOEHNEM HEOOXOANMbIX FPacPUKOB. 2.
AHann3 oM y3roHHbIX 3aTyxaHuiA, NONYYEeHHbIX ANng HabyXwWwnx rmaporenein nonmakpmunamMmaa, ¢
NOCTPOEHMEM HEOOXOANMBIX FPachnKoB. 3. AHaNN3 AMAPPY3NOHHBIX AAHHbBIX, MONYYEHHbIX 4NS
pPacTBOPOB NOAUKpUNaMnaa ¢ MonekynsipHoi maccoi 6onee 5000 k [anbToH.

Tema 4. [IvHammnka MoneKkyn B cuctemax ¢ ¢pasoBbiM pacciioeHUueMm
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Camoanddoyamns n goasoBoe paccnoeHme. OcobeHHOCTM TeMnepaTypHbix 3aBucumoctein. Pasosoe
paccnoeHune B cMCTEMax C NPOCTPAHCTBEHHbIMK OrpaHnyYeHnsamMm. CTpykTypa 1 AMHammnka
6nok-cononMmepoB B pacTeopax. duHamuka Monekyn n NpoLecchl KpUcTannmnaaumnm B NOIUMEPHbIX
cucTemax.

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

1. VlccnepoBaHne xapakTepuCcTUK MONEKYNSPHOM MOOBMXHOCTU B YaCTUYHO KPUCTaNNNYECKNX
cuctemax Ha npuMepe nonnatuneH rnvkons. OnpeneneHne cTeneHn KPUCTanInyHoCTy.

Tema 5. ®a3oBoe COCTOSIHUE U AUHAMUKaA MONEKY/ B OrpaHUYeHHbIX cpenax
JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

BBoaHble 3ameyaHms. Camoomdpdpysms B perynspHbix MOPUCTbIX cpeaax (TpekoBble MeMbpaHbl).
0COBEHHOCTM ChOPMbI ANGAY3NOHHBIX 3aTyXaHUA B CUCTEMAX C YNOPSAA0YEHHBIMU OrPaHNYEHNSMU.
Knaccnyeckume nogxoapl K aHanuady amdy3noHHbIX MPOLECCOB B CUCTEMAX C OrPaHNYeHNSIMA.
CKennHrosbI NOAXOL K aHaNM3y 3aBUCUMOCTU KOIPIULIMEHTOB camoandy3nn OT BPEMEHM
nncppysmm. MNpoueccbl 06MeHa ras/XunokocTb B CUCTEMAX C YACTUYHBIM 3aMNONIHEHWEM NMOPUCTOrO
NPOCTPaHCTBA MOSIEKyNaMmn Xnagkoctu. BnmsaHue pasmepa monekyn Ha camoomgdysuio B
HaHONoOpUCTbIX cucTemax. Nopucrtas cpena, kak yCnosme nsy4eHus CTPyKTypPHO-AMHAMUYECKNX
CBOWCTB MONEKYNAPHOM CUCTEMbI. TeCTUpOBaHNE MexaHM3Ma TPaHCNSLNOHHON NOABMXHOCTH
MakKpOMONEKYN B YCNOBUAX NPOCTPAHCTBEHHbIX OrpaHmyeHuin. MiydeHne npeanepexonHbix SBNeHNIA
B HEMATUYECKMX XUAKOCTAX. DPDEKT NOPUCTON Cpelbl.

npakTundeckoe 3aHsitne (6 yaca(os)):

1. AHann3 ¢oopMbl AMAPADY3NOHHbBIX 3aTyXaHW, BblYUCNEHNE CPEOHErO 1 napLmanbHbIX
KO3gooMLUMEHTOB camoanty3nm Monekyn B CUCTEME C orpaHnyeHnsamn. NoctpoeHne
3aBUCUMOCTEN OT BpeMeHn andpdpy3um. MNposepka paboTocnocobHOCTM CKERNMHIOBOrO NoAXoAa
NS OLEHKM XapakTepuUCTUK NOPUCTON cpedbl. 2. AHann3 TemnepaTtypHbiX 3aBUCUMOCTEN BPEMEH
penakcauum n KoauuneHToB caMmoanddy3mm no aHHbIM NoyYeHHbIM B ANCCEepPTaLNOHHON
pabote KawvpuHa H. "iccnenoBaHve npeanepexonHbix SBNEHNIA B HEMATUYECKUX XUOKOCTAX Ha
npumepe S6BA n HBEBA".

Tema 6. Oco6eHHOCTU TpacNsLMOHHOM NOABUXHOCTU B pacTBopax 6enkoB. Mpouecchl
caMmoopraH13saumm

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Obwwe 3amevaHns o CTPYKType n nmHamuke B Bronormyeckmnx cuctemax. TpaHCﬂHLI,VIOHHaFI
AOHaMmKa MOJiekyn B pacTtBopax 6enkos. |_|pOLI,eCCbI caMmoopraHmn3aunn. CaMO,D,I/IC*)(Dy3V|$| neunTnHa
B CUCTEME NeunTnH-soOa. rpa,D,I/IeHTHbII7I AMP B nccnenoBaHusix MOOENbHbIX OMONOrnYecKnx
MeM6paH. VccnepoBaHus naTepaanon andpdysmn. BnnsaHue HacbllweHHOCTH yrneso4opoOHbIX
Luenen nMNMOoB Ha CBOWCTBA MeM6paHbI. WccnepnoBaHne ocobeHHoCTel camoamdpdpysmn Boabl
nmnmnaoos B TPEXKOMMOHEHTHbIX 6|/|0MeM6paHax. MexaHun3m CBepTblIBAEMOCTN KPOBU MO OaHHbIM
CTPYKTYPHO-ONHaAMUNYECKUX nccnenosaHuin Nnasmbl KpoBn METOOO0M rpadueHTHOro AMP.

npakTudeckoe 3aHsitne (4 yaca(os)):

1. AHanu3 cpopmbl ANAPPY3NOHHBIX 3aTyxaHWi B CyCNEH3MN 3PUTPOLIMTOB KPOBW YenoBeka. 2.
AHanu3 faHHbIX N0 UCCNefoBaHMI0 natepanbHON ANddy3nn B MOAENAX OBUCNOAHBIX MMMUAHbBIX
MeMOpaH.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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I.H. (npogpeccop) Cknpoa B. 4.

Buabl
N Paspen Cemect Henens | camocTtositenbHom [TpynoOeMKOCTb) gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AuncumnnuHel pcemeCTpa pa6oTbl (B yacax) 260ThI
CTyAOeHTOB P
Tema 1. BeneHue.
1.|CTpykTypa 1 anHammka 8 1 Ea’glr(o;gaﬁa K 4 ONCKYCCUS
NPOCTbIX XNAKOCTEN y
Tema 2. CTpykTypa v
AnHammka ”c,,’,ﬂ,zolg',f,ﬁa « 4 AncKyccus
MaKpOMONEKyn B ANCKY
pacTteopax CTpykTypa u
2. 8 2-6
AvHammka NoAroToBka K
Makpomoriekyn B KOHTPO/bHOW 8 KOngOJ'IbHaH
pacTeopax 1 pacnnasax pa6ote paboTa
nonMmMepoB
Tema 3.
CBepxBblCOKOMONEKYNSAPHbIE NoAroToBKa K
N TPEXMepHble AMCKYCCIM 4 Auckycens
MakpOMONEeKyNsapHble
3.[cuctembl. OcobeHHocTn | 8 7-11
MOJNEKYNAPHON
NOABNXHOCTN W MOAroToeka K 4 CTHbI onpoc
HaOMONeKynsipHom yCTHOMY Onpocy y P
CTPYKTYpbl
Tema 4. lnHamnka
4.|Monekyn B cuctemax c 8 12-13 zaglr(o;gaﬁa 5 6 ANCKyCCUS
¢oa30BbIM paccnoeHnem y
Tema 5. ®aszosoe
COCTOSIHVME U OUHaMKKa i noarotoBka K
5. MONEKyN B 8 14-16 npe3eHTaumy 6 npeseHTaumns
OrpaHMyeHHbIX cpenax
Tema 6. OcoGeleocm NOAroToBKA K
5 [MoABIXHOCTY B s | 17.18 |pacore pabota
‘lpacTBOpax 6enkos.
Mpouecchl noAaroTtoBka K 4 o
CTHbIA onpoc
camMoopraHmaaLmm YCTHOMY OMpOCY y P
Ntoro 48

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

B npouecce ocBoeHNs faHHOW OMCLMNANHBI UCNONb3YIOTCA NEKLUMOHHbBIE BULbI 3aHATUIA,
npakTnyeckue (kak ¢ UCNoNb30BAaHNEM 3KCMEPUMEHTANBHOr0 060pYyL0BaHMS, TaK U1
OPVEHTUPOBAHHbIE HA aHANN3 NPeaBaAPUTENBHO NOMYYEHHOIO NEPBUYHOIO SKCNEPUMEHTANBHOIO
matepuana). B npouecce npoBeaeHus npakTuK npeanonaraeTcs akTMBHOe 0bcyXaeHne
pe3ynbTaToB Kak C NpenogaBaTeneMm, Tak 1 B 0OpMe L0KNafoB, BbIHOCMMbIX Ha 0bLiee obcyxaeHune.
Mpwu Taknx obcyxaeHnsx 6y oyT NCnob30BaHbl CPEACTBA MHTEPAKTUBHOIO 0bweHns. ObcyxaeHne
BOMPOCOB, MMEIOLWMNX 3HAYMMbI NO3HABATENbHbIA NOTeHUman, 6yaet NpoBOANTLCS B (DOPME
LMCKYCCUIA N 06CYyXOEHNS NPe3eHTaLmiA.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BepeHue. CTpyKTypa U AUHaMMKa NPOCTbIX XUAKOCTEN
OWNCKYCCUS , NPUMEpPHbIE BOMPOCHI:
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1. MeToapbl ccnenoBaHUst CTPYKTYPHO-AMHAMUYECKMX CBONCTB MONEKYNSAPHBIX CUCTEM.
MpenmylwecTtBa 1 HegocTatku. 2. Kak 4yBcTByeT cebst Manasi Monekyna B OKpY>XeHMn MakpoMonekyn?
Yem onpenensietcs saHeprus akTMeauuym 4ns MONekyn pacteopuTens?

Tema 2. CTpykTypa 1 AuHaMmKa MakpomorneKkyn B pactsopax CTpyktypa n aAMHaMuka
MakpoMoOJieKyn B pacTBopax U pacnnasax noiMmepos

LMCKYCCUS , NPUMEPHbIE BONPOCHI:

1. Kakve xapakTepuCTUK1 MakpoMOneKyn okasbliBalOT BIUSHME Ha ee AnHaMuky? 2. Kak Moxet
3aBUCETb 9HEPrus akTMBaunm TPaHCNALUNOHHON NOABMXHOCTU MAKPOMONEKY N OT X MONEKYNSPHOWA
maccbl? 3. Mogenb pentaumn. JIOrMYHOCTb U NPOTUBOPEYUS.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

1. OcobeHHOCTM hOPMbl ANGAY3NOHHBIX 3aTyXaHUA ANs MaKPOMOEKY B pacTBOpax U pacrnnasax.
3aBUCMOCTb OT MONEKYNSIPHO-MACcCOBOro pacnpeneneHus. 2. Y4et xapakTepucTuk okanbHOm
NOABUXHOCTWU B aHann3e KOHUEHTPaLMOHHbIX 3aBUCMMOCTEN KO3P(PULIMEHTOB camoandodpysnm
Makpomonekyn B pacteopax. 3. KoHuenuuns auHamuyeckoro ckennuHra. OCHOBHblE MONOXeHUs. 4.
O606LWeHHbIE KOHLIEHTPALMOHHBIE 1 MONEKYNSPHO-MACCOBbIE 3aBUCMMOCTU. Teopus n
aKcrnepuMeHTanbHble OJaHHble.

Tema 3. CBepXBbICOKOMONEKYNSIPHbIE U TPEXMEPHbIE MaKpPOMONEKYNSIPHbIE CUCTEMBDI.
Oco6eHHOCTM MONEKYNSAPHOW NOABUXHOCTU U HAAMONEKYNSPHON CTPYKTYPbI

LNCKYCCUS , NPUMEPHbIE BONPOCHI:

1. MoxHo nn meTtonom rpanmeHTHoro AAMP pernctprposartb cermMeHTanbHyo NoABUXHOCTb
mMakpomonekyn? Ecnn ga, To npu kakux ycnoeusix? 2. Heobxoonmble n 0OCTaTOYHbIE MPU3HAKN
perncTpaunmn noKkanbHOM Nnu nonynokanbHom andpdysnm nonMMepHon Lenu.

YCTHbI ONPOC , MPUMEpPHbIEe BONPOCHI:

1. YTto Takoe aHoMmanbHas oudpdpy3uns? 2. Hasosute xapakTepHble NMPU3Haku B AUHAMUKE
MakKpOMOIEeKys, COOTBETCTBYIOLWMNE COCTOSHUIO TPEXMepHon cetku (rens). 3. Kak acpdpekT cnmHoBom
Andbpy3nm MoXeT NoBANSATL HA M3MEPEHMS KoadhdmumeHToB camoandpdpyamm metogom AMP?

Tema 4. IvHaMuKa Monekyn B cuctemax ¢ ¢pa3oBbiM paccrnoeHueM
ONCKYCCUS , MPUMEpPHbIE BONPOCHI:

1. CTpyKTypa MONEKynspHOM CMCTEMbI NPY ha30BOM pasfeneHnmn. 2. YTo Takoe MakpogoasHoe 1
MUKpodhasHoe paccnoeHne? 4. Kakme cuctembl MOXHO OTHECTM K CUCTEMaM C 0a30BbIM
PacCNOEHMEM N Kakme NPU3HaKu B OUHAMKKE MOMIEKYN MPY 9TOM OXnOatTca?

Tema 5. Pa3oBoe COCTOAHUE U AUHAMUKa MOJieKyn B orpaHU4eHHbIX cpepnax
npe3eHTtauuns , npuMepHbie BOMPOCHI:

1. OCHOBHble (PakTopbl BIMSAHUS OrpaHNYEHHON reoMeTpumn (Hanpumep, nopuctas cpena) Ha
(ba30BOE COCTOSAHWNE U ONHAMUKY Monekyn. 2. BO3MOXHOCTM nccnenosaHns npouecca
hopMMpPOBaHMSA HAAMONEKYNSAPHbIX 06pa30BaHMiA NyTeM ycuneHus nx apdpekra 3a cyert
orpaHu4eHHor reometpun. 3. MNpeunmyliectsa n HeJoCTaTKM CKEVNNMHIOBOro noaxona K aHannay
3aBNCUMOCTEN cpefHero koapguumeHTa camoandoysnm ot BpeMeHn audpdoysmm B NOPUCTbIX
cpenax.

Tema 6. Oco6eHHOCTM TpacNALMOHHOM NOABMXHOCTU B pacTBopax 6enkos. Mpouecchbl
caMoopraHusauum

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. OcobeHHOCTM TPaHCNALMOHHON NOABUXHOCTY BENKOB B pacTBopax. 2. JlatepanbHas anddyaus,
NOHSTNE 1 MeToabl peructpaunn. 3. CTPyKTYpHO-ANHAMUYECKME XapaKTEPUCTUKN NNa3mbl KPOBW.

yCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

1. Yem Benku otnnyaroTcs 0T rmbKoLEnHbIX CUHTETUYECKNX MakpoMonekyn? MNepBrnyHas, BTOpUyHas
N TPeTUYHas CTpykTypa. 2. B yem pasnunyme v coBnageHne KOHUEHTPaLMOHHbIX 3aBUCUMOCTEN
KO9adhdoMUMEHTOB camoandddoy3un 6enKoB OT TakOBbIX AN PACTBOPOB MMOKOLIENHbBIX MaKPOMOJEKY /.

MpuMepHbIE BONPOCHI K 3a4eTy:

1. MeToapbl nccnenoBaHUst CTPYKTYPHO-AMHAMUYECKMX CBONCTB MONEKYNSAPHbIX CUCTEM.
MpenmylecTBa 1 HELOCTATKMU.
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2. OHeprus akTmBaumm NoABMXHOCTU MONEKYN U MaKpoMonekyn. PakTopebl, ee onpeaensiowme.
Kakne xapakTepucTMKn MakpoMOoneKkyn okasblBatoT BINSHNE Ha ee AUHAMUKY?

3. TpaHCfIFILI,VIOHHaﬂ MOOBUXHOCTb rMOKOLENHbIX MakKpomMonekyn c no3vuuin mooenu penTaLu/u7|.
JTornyHocTb 1 npoTnBope4uns.

4. O606LEeHHbIe KOHLIEHTPALMOHHbIE 3aBMCUMOCTM KO3GMUUMNEHTOB camoandpdpy3unn. Yyet
XapakTepuCTMK NoKanbHOM NOABUXHOCTM.

5. O606LWeHHbIe MONEeKYNSIPHO-MacCoBble 3aBUCMMOCTM MakpoMonekyn. Teopusi n
3KCnepuMeHTasNbHble faHHblE.

6. Heobxoonmble n 0OCTATOYHbIE MPU3HAKM PErNCTpauUmn NoKanbHOM U NONYNoKanbHOM
AN Ay3nn NONMMEPHOR Lenu.

7. 4T0 Takoe aHoManbHasa ougpdysns?

8. Ha3oBuTEe xapakTepHble NPU3HAKM B ANHAMUKE MAKPOMOJEKY, COOTBETCTBYIOWMNE COCTOSHUIO
TPEXMEPHOW CETKN (rens).

9. CTpyKTypa 1 AMHaMrKa MONEKYNSAPHON CUCTEMbI NpY 0a30BOM pasaeneHun. Mpumepsbl 1
OCHOBHbIE MPU3HAKMU.

10. OCHOBHble (pakTOpPbl BAUSAHUSA OrPaHNYEHHOW reOMeTpmmn Ha ha30BOE COCTOSHUE U AMHAMUKY
MOnekyn.

11. Mpoueccbl 06MeHa ras3/>XxmakocTb B MOPUCTLIX CUCTEMAX.
12. Oco6EeHHOCTM TPAHCNSAUMOHHOM AMHAMUKN MONEKYN B HAHOMOPMUCTBIX CUCTEMAX.
13. lNMopucTtas cpena, kak ycnosue pernctpaunmn oopMmpoBaHNSa HaOMONEKYNSPHbIX CTPYKTYP.

14. lpeumyuiecTBa n HegOCTATKM CKENNMHIOBOro Noaxona K aHanumay 3aBUCMMOCTEN cpeaHero
KoadppuumeHTa camoandpy3nm o1 BpeMeHn ondodpy3mm B NOPUCTbIX cpenax.

15. atepanbHas auddpy3usi, NOHATNE U METOLbI PermcTpaunm.

16. KOHLEHTpauUmOHHblE 3aBUCUMOCTY KO3CD(ULIMEHTOB camoamdpdoyaunn 6enkos. BnusiHne
BTOPUYHOW CTPYKTYpbl.

[MpvBeneHHbIN NepeyeHb BOMPOCOB HarnpaefieH Ha TECTUPOBaHWE OBNadeHUs CTyaeHTaMm
komneTteHumaMm OK-1 (cnocobHOCTb NCMOMb30BaTb B MO3HABATENIbHON U MPOGECCMOHANBHO
nesitenbHocTn 6a30Bble 3HaHMA B 06N1acT MaTeMaTUKM N ecTecTBeHHbIX Hayk), MNK-1 (cnocobHocTb
ncnonb3oBaTb 6a30Bble TEOPETUYECKME 3HAHNS ANS PeleHnst NpodoeccroHanbHbIx 3aaay), MNK-2
(cnocobHOCTb NPUMEHATL Ha NpakTUKe 6a3oBble NPodbeccoHanbHble HaBbiki) 1 MK-4
(cnocobHOCTb MCNONb30BaTh CNeLNanM3MpoBaHHble 3HaHUS B 061acTn oM3nKN Onsi OCBOEHUS
NPOPUNBbHBLIX PUINYECKUX OUCLUMIIVH).

MpoBeneHne NPakTUYeCKNX 3aHATUIA NO KYPCY U UX KOHTPOMb CNOCOOCTBYET OBNaAeHUIO
CTyAeHTamm npodoeccnoHanbHbiMn KomneTeHumsamm MK-3 (cnocobHOCTb akcnnyaTnpoBaTh
COBPEMEHHYIO hr3MYecKyto annapartypy n obopynosaHue) u MK-4 (cnocobHOCTb NCnonb3oBaTb
crneunann3npoBaHHble 3HaHUS B 06nacT onankn Ansi OCBOEHNS NPOGOUIbHBIX (OU3NYECKNX
ONCUNMNNVH).

7.1. OcHOBHas nuTeparypa:

1. CnekTpanbHble MeToabl aHanun3a. MpakTnyeckoe pykoBOACTBO : YuyebHoe nocobue / Bacunbesa
B.A., CtoaHoBa O.®., WkytnHa U.B., Kapnose C.U. - 2014. - 416 cTp. - U'3paHue 1-oe. - ISBN
978-5-8114-1638-7. - iapatenbcTBo "/laHb". SNeKTpoHHO-6MbnmoTeyHas cucrema.
http://e.lanbook.com/books/element.php?pl1_id=50168

2. CnHXpoTpoHHOE nanyyeHve. Metonbl nccnegosaHus CTpyKTypbl BewecTts / ®etncos [M.B. - 2007. -
672 cTp. - ISBN 978-5-9221-0805-8. - M.: n3agarenctso "®unamatnumt”. - OnekTpoHHO-6ubnnoTeyHas
cuctema. http://e.lanbook.com/view/book/2152

3. SloepHbli MarHUTHbIA PEe30HAHC B HEOPraHNYeCKOW 1 KOOPAMHALUNOHHOW XMuK. PacTeBopbl 1
xuakoctn / @epotos M.A. - 2010. - ISBN: 978-5-9221-1202-4. - 384 cTp. - \3patenbcTBo
"dusmatnnt". SnekTpoHHO-6nbnnoTeyHas cuctema.
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4. Nlekuun no marHetmamy / boposuk E.C., Epemenko B.B., MunbHep A.C. - I3paHue 3-e
nepepaboTaHHOe 1 [oMnoNHeHHoe. - 2005. - ISBN: 5-9221-0577-9. - 512 cTp. - IapaTtenbcTeo
"dunamatnnt". SnekTpoHHO-bnbnnoTedHas cuctema.
http://e.lanbook.com/books/element.php?pl1_id=2118

7.2. JlononHuTenbHasa nureparypa:
1. Ckuppa B.[. NpumeHeHne SIMP B nccnegoaHunsx ruapoanHaMmyeckmnx noto-kos. Metoanyeckoe
nocobue 4.1 . Ha npasax pykonvcu. 2003r.

2. CarngynnnH A.N., Cknpga B.[., Camogudpdpysms n saepHas MarHutHas pe-nakcaums
LEHOPVMEPOB B pacTBopax, Y4ebHoe nocobue ans CTyoeHTOB TPETbEro U YETBEPTOro KypCoB
cheuvanusaunn "gousrka nonumepos” pusnye-ckoro dpakynbteta K'Y, KasaHo 2004, 56 c.

3. BacvHa E.H., Ckuppa B.1., Bonkos B.V. Camoandysns B perynsipHbIx No-puUCTbIX CUCTEMaX
(Meton AMP ¢ uMnynbCHbIM rpaaneHToOM MarHUTHOro no-ns)// YyebHoe nocobue, KazaHb, KI'Y,
2001, 50 c.

4. Cknppa B.O. Camoondpdoysms B nonumepHbix cuctemax (MccnepgosaHvne meto-gom SAMP ¢
60MbWUMUN 3HAYEHMSAMI TPAANEHTA MArHUTHOrO Nons) HayyHbli foknan Ha COMCKaHue yu. CT.
O.0p.-M.H., KazaHb, KI'Y. 1992r.

5. [dnccepTtaumm acnmpaHToB Kadenpbl OU3NKK MONEKYNSIPHBIX CUCTEM U Hay4HbIe CTaTby

7.3. UHTepHeT-pecypcChbl:
NMR Relaxation. Phenomenology and Experimental Considerations. Review of First-Order Rate
Kinetics - https://wasatch.biochem.utah.edu/nmr/NMR%20Relaxation%20Basics.pdf

Solution Dynamics and Self-OrganizationProfessor, William S. Price -
http://www.uni-leipzig.de/diffusion/powerpoint_presentations/pdf/price.pdf
OCHOBbI PEHTTEHOCTPYKTYPHOI' O AHAJTU3A -
http://ssrc.inp.nsk.su/CKP/lections/X-ray_structure_analysis.pdf
Xumuyeckas sHuvknoneans: A0EPHBIA MATHUTHBIAN PESOHAHC -
http://www.chemport.ru/data/chemipedia/article_6533.html

AMP ong ?4anHnkoB?, unn [ecatb OCHOBHbIX (0aKTOB O S0E€PHOM MarHMTHOM Pe30HaHce -
http://trv-science.ru/2013/05/07/yamr-dlya-chajjnikov-ili-desyat-osnovnykh-faktov-o-yadernom-magnitnom-t

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHune oncumninHbl "CTpyKTypHO-OMHAMNYECKME CBOMCTBA MONEKYNSIPHbIX CUCTEM"
npeanonaraeT NCNOMb30BaHNEe CNeayoLero MaTepuanbHO-TEXHNYECKOro obecrneyeHus:

PervncTpaunoHHblit Homep 686817 AEKTPOHHBH
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4ebHOI NMTepaTtype No OCHOBHLIM ANCLUNINHAM,
N3y4aeMbiM B MEOULNHCKMX By3ax (MpencTasneHbl u3gaHns Kak YACTo MeguuUHCKOro npodouns, Tak
M NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnset By3y Hanbonee nonHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSAMU rOCYLAPCTBEHHbIX
obpasoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPaB.

Yctanosku AMP (AMP penakcometp, AMP-gndpdpysometp, AMP cnektpometp AVANCE 400 Il tm).
[MepcoHanbHble KOMMbIOTEPDI.
VIHTepakTuBHas nocka.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm ®rOC BIMO n y4ebHbIM nnaHoM no
HanpasneHnto 011200.62 "duasnka" n Nnpopunto NOAroTOBKN HE NPeayCMOTPEHO .
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Mporpamma omcunnnmHbl "CTPYKTYPHO-AMHAMUYeckme CBOMCTBA MonekynsipHbix cuctem"; 011200.62 ®dusmka; 3aBemytowmin kadenpoi,
I.H. (npogpeccop) Cknpoa B. 4.
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