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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

N3y4nUTb OCHOBHbIE NOAXOAbl U MOLENMN B UCCNEOOBAHNSAX CTPYKTYPbl U AMHAMUKW MONIEKYN B
NONMMEPHbIX, FETEPOreHHbIX, BKtoYas buonornyeckue, n NOPUCTbIX CUCTEMAX Ha OCHOBE OaHHbIX
AM-penakcaunn n camogmdysmnm.

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

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " M2.10B.4 NpodeccrnoHanbHbIi" 0CHOBHOM
obpasosaTtenbHoi nporpammbl 011200.68 duanka 1 OTHOCMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

NS OCBOEHNS AAaHHOW AMCLMNIUHBI TPeBYTCS 3HaHMS 0byvatowerocs, NpmobpeTeHHbIe Npu
n3y4yeHnm obuiero Kypca pusnkm, AUcumnnmH "duanyeckne CBOMCTBa U AnHaAMUKa Monekyn",
"¢puauka nonumepos", "AMP", "CTpykTypHO-OnHaMn4eckme CBOMCTBA U METOObl UCCNEeL0BaHMSA
BelecTea".

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OK-1
CMNOCOBHOCTbIO AEMOHCTPUPOBATL YriybneHHble 3HaHNS B
(ObuwekynbTypHbie obnactu MmateMaTuKn N eCTECTBEHHbIX HayK
KOoMreTeHuun) y
OK-5
(0BLweKkynbTypHbIE CNOCOBHOCTBLIO NOPOXAaTh HOBbIE NOEWN (KPEaTUBHOCTD)
KoMneTeHuunn)
MK-2 CMOCOBHOCTBIO MCMOIb30BaTb 3HAHNSI COBPEMEHHbIX Npobnem
(npodpbeccmoHanbHble PU3NKN, HOBENLWMX OOCTUXEHUIA (PU3NKU B CBOEN
KOMNeTeHLmMm) Hay4YHO-MccnenoBaTeNbCKON OeATENbHOCTH
MK-4 CNOCOBHOCTBLIO U FOTOBHOCTbLIO MPUMEHATL HA MPAKTUKE HaBbIKA
TaBneHus n MIIEHUS HAYYHO-TEXHNYECKOW
(npodpeccunoHanbHble cocTasne ocpopmne ay c6> © ecKo .
KOMMETEH M) [IOKyMEHTaLIMW, Hay4HbIX OT4ETOB, 0030POB, IOKNAM0B 1 CTaTel
(B COOTBETCTBMM C NPOCOMNEM MarncTepckon nporpammbil)
MK-7 MK-7 cnocobHocTbio cBOOOAHO BNaneTb NPOdecCuoHanbHbIMU
(NnpodheccunoHanbHble 3HaHUSAMU ONS aHanM3a U CUHTe3a PU3nyeckor nHopmaunm
KOMreTeHuunn) (B COOTBETCTBUM C NMPOCOUIEM NOATOTOBKN)

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

MOHMMAaTb OCHOBHbIE Pe3ynbTaTbl MO TPAHCNSLMOHHOW AMHAMMKE MONEKYN N MAKPOMOSEKYN B
Hanbonee NpeLaCTaBUTENbHbBIX KNaccax MONEKYNSPHbIX CUCTEM (MONUMEPHbIX, FETEPOreHHbIX U T.4.);

2. DONIXEH yMeTb:

COMnoCTaBnATb pa3nimiHble XapakTepucTunkn MOJ'IeKyJ'IﬂpHOVI CNCTEMbI, MNOJTy4EeHHble nnbo Pa3HbIMK
MeToaaMu, nmbo pa3HbiM/ METOOMKAMK B npenenax ogHoro Metona;
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3. 0ONXeH BnageTb:

HaBblKaMn aHanmaa nepBrYHbIX 3KCNEepPUMEHTa/IbHbIX Pe3yibTaTOB N NX COMOCTaBNeHns C
TeopeTn4HeCcknmMmm pacyetTamm nnm Mmooensamin.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

paccMmatTpueaTtb aKCNnepmnMeHTal/ibHble OaHHbIE N TeopeTnHeCckKne noaxonbl BO B3aMMOCBA3N;
KPUTN4ECKN OTHOCUTBCA K MMEKOWNMCA B InTepaType noaoxonam,

BbICTpaunBaTb NOrnMkKy 0oka3artesbCTB N 0060CHOBAHWIA TON UM MHOW FMNOTE3bl C MaKCUMasbHO
NO/HbIM aHa/IN30M a/ibTEPHATUBHbLIX BAPUAHTOB;

opraHm3oBaTb U NNaHNPOBATb cpmsmqecme mccnenoBaHms,;

CaMOCTOSITENIbHO CTaBUTb KOHKPETHbIE 3aa4M HayYHbIX UCCNeaoBaHWin B 06nactv consmku (B
COOTBETCTBMU C NPOGOUNEM MarMcTepPCKOM NPOrpaMmbl) U pelaTb UX C MOMOLLbIO COBPEMEHHOM
annapartypbl, 060pyA0BaHNS, MHGOPMALMOHHBIX TEXHONOMIA C UCMONIb30BAHNEM HOBEWLIErO
0TEYeCTBEHHOTO U 3apybexXHOro onbITa.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI Moayns
Obwas TpyaoeMKOCTb OAMCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 3a4€eT BO 2 CEMECTpeE.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONM4YecTBO Anst AOMnycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNIUHE/ MOAYIO
TemaTnyecknn nnaH gUCLUNIUHbI/MOAYNS

Buabl v yachbl
Paagen ayauTopHon paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume dopmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpoOns
Nekumm MpakTnuyeckuelabopartopHbie
3aHATUA pa601b|
Tema 1. CTpykTypa 1 NpeaeHTaLMS
1 [Avnamika Monekyn B 2 1-4 3 6 0 ,D.BCK cens
‘([pacTBOpax n pacnnabBax y
nonvMepos
Tema 2. OcobeHHoCTH
MOneKynsapHom
NOOBUXHOCTU U
- npeseHTauns
HaOMONEKYNAPHON -
2. CTpﬂyKTypbl)lB P 2 5-9 3 6 0 YCTHbI ONpocC
TPEXMEPHbIX
MakKpOMOSIEKYNAPHbIX
cucTtemax
Tema 3. uHamuka B MCKYCCHS
MHOT HbIX cUcTeMax
3.C qca)aggjsi?m chcrema 2 10-13 2 4 0 npeseHTauuns
paccnoeHvem
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Buabl n yacbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemecrlocemecha (B yacax) ¥(0qu$| ﬂp
o NMek M"I'IpaK'rw-lecmeHaﬁoparopuue
= 3aHATUS pa6oTtbl
Tema 4. ®azoBoe
KOHTpPO/bHasA

COCTOSHME U OnHaMuka )
4, MOneKyn B 2 14-17 4 8 0 paboTa

OrpaHN4YeHHbIX cpenax.
_ Tema . Toroesas 5 0 0 . -

goopMa KOHTpONA

NToro 12 o4 0

4.2 CopepxaHue OUCLUMNIMNHbI
Tema 1. CTpykTypa M AMHamuKa MONeKyn B pacTBopax U pacnniasax noiumMepos
JNleKuMoHHoe 3aHsiTne (3 4aca(os)):

MeTtonbl n3mMepeHusa/ucecnenoBaHns CTPYKTYpPHO-OnHaMmmyeckmx xapakrepuctk. Metog SIMP B
nccnepoBaHusix CTPYKTypbl U anHammku. Camoamdgpdpy3nst Monekyn pacTBoputens B pasdaBneHHbIX
pacTteopax. [loBeneHne Monekyn pactBoputens B pactsopax nonumepos. CTpykTypa v
MONEKYNSPHOE OBUXEHWe B NnacTUgULNPOBaHHbIX nonumepax. PrnykTyaunoHHO-KOoNepaTnBHbI
xapakTep TpacnsiUMOHHON NOABMXHOCTI rMOKOLEMNHbIX TMHENHbIX MakpoMonekyn. dopma
ANPAPY3NOHHOr0 3aTyxaHns Oy MakpoMOnekyn B pacTeopax u pacnnasax nonumepos. KoHuenuuns
ONHAMMYeCcKmX Knactepos. Teopus AMHaMUYECKOro CKennmHra n akcnepuMeHT. YHuBepcanbHas
KOHLUEHTPaUNOHHAs 3aBUCMMOCTb KO3PPULIMEHTOB CaMoanapdpy3nm NMHENRHbIX rMOKOLENMHbIX
MakpoMornekysn. YHuBepcasnbHas MOneKkynspHO-MaccoBas 3aBMCUMOCTb KOIGDMULIMEHTOB
camoaugpdoysnm Mmakpomonekyn. CpaBHeHNe aKCnepuMeHTasbHbIX AaHHbIX C MOOENbIO
penTauMoHHOro ABMXEHNS NOIMMEPHOWN LLEnMu.

npaktnyeckoe 3aHsitne (6 4aca(os)):

1. WiccnepoBaHve oopMbl ANGOAY3NOHHOMO 3aTyXaHUs 1 ee 3aBMCUMOCTU OT BpeMeHu andpdoysnn
LNs pacTBopa (Mnu pacnnaea) buHapHon cMecu nonumepos. 2. ViccnenosaHune popmel
ANGPY3NOHHBIX 3aTyxaHWin 1 onpeaeneHne 3Ha4eHnin cpegHux KoagpdonuneHToB caMmoandgpdysmm
MONeKyn pacTBopuTens 1 noiMMepa ons pactsopoB Nonmmepa pasHbliX KOHLeHTpauun. 3.
BbluncneHne n nocTpoeHne KOHUEHTPaLUNOHHbBIX 32BUCUMOCTEN 3PAOEKTMBHbBIX KOSPIULINEHTOB
camMoanddpy3nm MakpoMoneKyn nyteM HOPMUPOBKN SKCMEPUMEHTANbHO N3MEPEHHbIX AaHHbIX Ha
NoKanbHy NOABMXHOCTb MO AaHHbIM A0EPHON penakcauunn.

Tema 2. Oco6eHHOCT MONEKYNSIPHOW MNOABUXHOCTU U HAAMONEKYNAPHOW CTPYKTYpbl B
TPexXMepHbIX MaKpPOMOJEKYNSAPHbIX CUCTEMaX

NeKuMoHHoe 3aHsiTne (3 yaca(os)):

Oc06€eHHOCTN TPAHCNSLNOHHOM ANHAMMKa MakpoMOoneKyn, 06pasyowmnx TPEXMEPHYIO CTPYKTYPY.
AHOManbHbIN KO3PPMUNEHT camoamdpy3nm 1 ero CBA3b C XapakTePHbIM MacluTabom
orpaHuyeHunii. TpaHCNALMOHHON NOABUXHOCTM MaKpPOMOEKYN Ha MaclTabax MeHbWNX pasmepa
knybka (knactepa). F'mnotesa 0 BO3MOXHOCTM NPOSBNEHUS CMMHOBON Andddpy3nn. TpaHCNSLUMOHHAS
LMHaMyKa MONEKyN 1 npouecchl reneobpasosaHmns. [10nManekTponnuTHbIE renw.

npakTudeckoe 3aHsitne (6 yaca(os)):

1. AHann3 ongy3nNoHHbIX 3aTyxaHUin 1 cpefHUX KoaULNEHTOB caMoanddy3nm B 3aBUCMMOCTH
0T BpeEMeHUN andbdoyaun B reneobpasyrowmx CucTemMax ¢ NOCTPOEHNEM HEOOX0ANMbIX FPacPUKOB. 2.
AHanns oM dy3nOoHHbIX 3aTyXaHWUii, NONYYEHHbIX ANs Habyxwux ruaporeneii nonMakpunammaa, ¢
NOCTPOEHNEM HEOOXOANMBIX FPACOUNKOB.

Tema 3. JuHamuka B MHOrodpasHbIx cuctemax ¢ oa3oBbiM pacc/ioeHUeEM
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Camoanddoyamns n goasoBoe paccnoeHme. OcobeHHOCTM TeMnepaTypHbix 3aBucumocTein. Pasosoe
pPaccnoeHne B CMCTEMAx C NPOCTPAHCTBEHHbIMM OrpaHnyYeHnsMu. JuHamMmka Monekyn u npoLecchl
KpucTanamsaumm B NOANMEPHbIX CUCTEMAX.
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npaktudeckoe 3aHsitne (4 yaca(os)):

1. ViccnenoBaHne xapakTepuUcTUK MONEKYNSIPHOM NOABUXHOCTA B YACTUYHO KPUCTANINYECKNX
cucTemMax Ha npumepe nNonuaTuneHrnvkons. OnpeneneHne cTeneHyn KPUCTanInyHocTu. 2. NayyeHne
CTPYKTYPHO-AMHAMMYECKMX CBOWCTB MUKPO3MyNbCK Ha Npumepe Munc-11.

Tema 4. ®a3oBoe COCTOSIHUE U AUHAMUKA MONEKYN B OrpaHUYeHHbIX cpenax.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

BBoaHble 3aMeyaHuns. TunuyHble 3aBUCMMOCTU 4515 caMoandpdoy3nn B CUCTEME OrPaHNYEeHNA.
CKelnnHrosbI NOAXOL K aHaNM3y 3aBUCUMOCTU KOIOPULIMEHTOB caMoanddpy3nn OT BPEMEHM
angodpyann. BnuaHue pasmepa monekyn Ha camoandpdoysmnto B HAHOMOPUCTLIX cuctemax. [poueccol
obMeHa ras/XmnakKocTb B CUCTEMAX C HACTUYHBIM 3aMONIHEHNEM MOPUCTOrO NPOCTPaHCTBA
MOneKynamun Xunakoctu. BnugaHue pasmepa Monekyn Ha camoangpdoysnio B HAHOMOPUCTbIX CUCTEMAX.
[Mopuctas cpena, Kak ycnosue nsy4eHus CTPYKTYPHO-OMHAMUYECKUX CBOMCTB MONEKYNSPHOM
cuctembl. VIdyyeHne npeanepexonHbix SBNEHUA B HEMATUYECKNX XNAKOCTAX. DPEKT NOPUCTONA
cpenbl.

npaktnyeckoe 3aHsitne (8 4yaca(os)):

1. Npoeepka paboTocnocobHOCTM CKEVINHIOBOrO NOAX04a AN OLEHKN XapakTepUCTUK NOPUCTON
cpenbl Ha NpuMepe UccnefoBaHNs BOOOHACHILEHHOrO KepHa. 2. AHanm3 temneparypHbIX
3aBNCUMOCTEN BpEMEH penakcaumm n KoagopuuneHTos camoandodpysmm no paHee nposeneHHbIM

nccnenoBaHUSM NpeanepexonHbIX SBNEHUA B HEMATUYECKUX XNAKOCTAX Ha npumepe OBBA n
HBBA.

4.3 CTpyKTypa u conepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspnen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g%%"g:'o:‘::;'::g;
AvcuvnnuHbl pcemecha paboTbl (B yacax) 260TbI
CTYAEHTOB P
Tema 1. CTpykTypa 1 noaroToBka K 2 nVCKyCCIS
{ |BnHamuviKa monekyn B 5 1.4 |BUCKyCChM
‘|pacTBOpax 1 pacnnaeax NOAroTOBKA K
nonnmMepoB npeseHTaunu 6 npeseHTauns
Tema 2. OcobeHHOCTH
MONeKynapHom noarotoBska K 6
npeseHTauns
NOOBUXHOCTU 1 npeseHTauumn P H
HaAMONeKynsapHom i
2. CTPYKTYpbl B 2 -9
TPEXMEPHbIX noaroToeka K o
MaKpOMONEKYNAPHbIX YCTHOMY Onpocy 2 yCTHBIV ONpoC
cucrtemax
Tema 3. nHammka B noarotoeka K 4 nmckycens
3 MHOrogpasHbIX cMcTemax o 10-13 ANCKyccumn
‘|c doa3oBbIM noaroToBka K 6 nDe3eHTaUms
paccnoeHuem npeseHTaumnm P H
Tema 4. daszosoe OArOTOBKA K
COCTOSiHME N ANHAMKKA o KOHTpOnbHas
4. MOTIEKy/ B 2 14-17 |KOHTPONbHOW 10 pabota
OrpaHuYeHHbIX cpenax. pabote
Ntoro 36

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
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B npouecce ocBoeHNs AaHHOW OMCLMNANHBI UCNOMb3YOTCA NEKLUMOHHbBIE BULbI 3aHSATUIA,
npakTnyeckue (kak ¢ UCMonb30BaHNEM 3KCMEPUMEHTANBbHOro 060pyA0BaHMS, TakK 1
OPVEHTUPOBaHHbIE Ha aHaNM3 NpPeaBapUTENbHO NOMYYEHHOIO NEPBUYHOIO SKCNEPUMEHTANBHOI0
matepuana). B npouecce npoBeneHns NpakTvk npeanonaraeTcs akTuBHoe obcyxaeHne
pe3ynbTaToB Kak C NpenogaBartenem, Tak 1 B oopMe LOKNanoB, BbIHOCUMbIX Ha oblee o0bcyXaeHue.
Mpwu Taknx obcyXaeHusix by oyT NCNob30BaHbl CPEACTBA MHTEPAKTUBHOroO 0bweHns. ObeyxaeHne
BOMPOCOB, MMEIOLWMNX 3HAYMMBI NO3HABATENbHbIA NOTeHUMan 6yneT NPoBOAMTLCS B OOpMe
LNCKYCCUIA N 06CYXOeHNS Npe3eHTaumiA.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTu, MPOMeXYTOUHOM
aTTecTauum No UToram OCBOEHUs AUCLMMIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. CTpyKTypa U AMHaMMKa MONEKY/ B pacTBOpax MU pacniaBax NnoJiMMepoB
OUCKYCCUS , NPYMEepHble BONPOCHI:

1. MeToapbl nccnenoBaHUs CTPYKTYPHO-AMHAMUYECKX CBONCTB MONEKYNSAPHbIX CUCTEM.
MNpenmylwecTtBa 1 HegocTatku. 2. Kak 4yBCcTBYeT cebst Manas Monekyna B OKpY>XeHUN MakpoMonekyn?
Yem onpenensetcs aHeprusa akTMeauum ans Mmonekyn pactsoputens? 3. Kakne xapaktepuctmku
MaKpOMOSEKYN 0Ka3blBaKOT BNUSHUE Ha ee AnHamnky? 4. Mogenb pentaumu. JTOrM4HOCTb U
NPOTMBOPEYMS.

npe3eHTauuns , npMMepHble BOMPOChHI:

1. KoHuenuusa ouHamuyeckoro ckenmdra. OcHoBHble nonoxeHus. 2. ObobuweHHbie
KOHUEHTPaUNOHHbIE U MONEKYNSPHO-MACCOBbIE 3aBMCUMOCTU. TEopUs U 9KCNEPUMEHTANIbHbIE
naHHble.

Tema 2. Oco6eHHOCTU MONEKYNSIPHOM MNOABUXHOCTU U HAAMONEKYNSIPHOW CTPYKTYpPbi B
TpexMepHbIX MaKpPOMONEKYNSAPHbIX CUCTEMAX

npe3eHTtauunsa , npuMepHbie BOMPOCHI:

1. AaHoManbHas ondgdpysuns. NpusHaku, MexaHnambl, npumepbl 2. OcobeHHOCTK
CTPYKTYPHO-OMHAMUYECKMX CBOWCTB NONMMEPHbIX Frefei no aaHHbIM Metoaos AMP.

YCTHbI/i ONPOC , NPMMEPHbIE BOMPOCHI:

1. MoxHO N1 MeTonoM rpagneHTHoro IMP peructpmpoBatb cerMeHTanbHyo NoaBUXHOCTb
Makpomonekyn? Ecnv ga, To npu kakux ycnosusix? 2. HeobxoanMble U OCTATOYHbIE NMPU3HAKM
permcTpaummn nokanbHOM Nnv nonynokanbHom angdysnm NoNMMEePHO Lenu.

Tema 3. [IuHammnka B MHOrocpasHbix cucteMax ¢ ¢pa3oBbiM paccnoeHnem
ONCKyCCUS , MPUMEPHbIe BOMPOCHI:

1. CTpyKTypa MONEKynspHOM CMCTEMbI NPY ha30BOM pasfeneHnun. 2. YTo Takoe MakpogoasHoe 1
MUKpodhasHoe paccnoeHne? 4. Kakme cuctembl MOXHO OTHECTM K CUCTEMaM C 0a30BbIM
PacCNOEHNEM N KakMe NPU3HaK1 B OUHAMKKE MOMIEKYN MPY 9TOM OXunaatTca?

npe3eHTauunsa , npuMepHblie BOMPOCHI:

1. OcobeHHOCTM TeMMepaTypPHbIX 3aBUCMMOCTE BPEMEH penakcaumm Ko3gmULNEHTOB
camoandpdoysnm B cuctemax ¢ goasoBbiM paccrnoeHneM. 2. [Npoueccbl MONEKYyNSapHOro U CrMHOBOIO
obMeHa B MHOrogpasHbIX cuctemMax no gaHHbiM AMP.

Tema 4. Pa3oBoe COCTOSIHME U AMHAMUKa MONEKYN B OrPpaHUUYeHHbIX cpepax.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. CKeMnnHroBbIi NOAXOL K aHann3dy 3aBMCUMOCTU KOSOPMLNMEHTOB caMoandddy3nmn 0T BPEMEHN
nndpdoyann. MNpenmylectsa U HeAOCTaTKM B CPaBHEHMN € ApyruMn noaxonamu. 2. OcobeHHOCTM
TPaHCNSLMOHHOM NOABMXHOCTM MONEKYN B MOPUCTLIX U HAHOMOPUCTBIX CUCTEMAX.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

1. MeToapbl ccnenoBaHUst CTPYKTYPHO-AMHAMUYECKMX CBONCTB MONEKYNSAPHbIX CUCTEM.
MpenmylwecTBa 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. TpaHCcnaumMoHHas NoABUXHOCTb MMOKOLEMHbIX MAKPOMOJIEKYN C NO3ULNIA MOOENW penTauuii.
JTormyHocTb 1 NPOTUBOPEYUS.

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

5. O606LeHHbIE MONEKYNSPHO-MACCOBbBIE 3aBMCMMOCTI MakpoMonekyn. Teopus un
9KCMepuMeHTanbHble AaHHble.

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.

MNpvBeEHHbIV NepeYyeHb BOMPOCOB HaNpaBneH Ha TECTUPOBaHNE OBNAAEHNS CTyAEeHTaMm
komneTteHumamn OK-1 (cnocobHOCTbIO IEMOHCTPMPOBATh YriybneHHble 3HaHUs B obnactu
MaTemaTiku 1 ecTeCTBEHHbIX Hayk), MK-2 (cnocobHOCTb NCNONb30BaTb 3HAHUS COBPEMEHHbIX
npobnem omankn, HOBENWNX OCTUXEHWIA (OM3NKM B CBOEI Hay4YHO-MCCNeLoBaTEeNbCKOM
nestenbHoctu) un MNMK-4 (cnocobHOCTLIO 1 FTOTOBHOCTLIO MPUMEHSATL HA MPAKTUKE HaBbIKK
COCTaBNIEHUS N OCPOPMIIEHNS HAYYHO-TEXHUYECKOM [OKYMEHTaLMUW, Hay4YHbIX 0T4EeTOB, 0630POB,
LOKNALOoB 1 cTaTen (B COOTBETCTBUM C NPOCPUIEM MArnCTEPCKOW NPOrpammbl)).

MNpoBeLeHNe NPaKTUYECKUX 3aHSATUIA MO KYPCY U MX KOHTPONb CNOCOBCTBYET OBNAAEHNIO
CTyAeHTamMm npogoeccuoHanbHbeiMm komneteHumsamm OK-5 (cnocobHOCTb MOpoXaaTb HOBblE MAEN
(kpeaTtmBHoCTb)) 1 MK-7 (cnocobHocTblo cBOOOAHO BNaaeTb NPOdECCMOHANbHBIMY 3HAHUSMA ONst
aHanmsa u cnHtesa pusmnyeckon nHgopmaLumm (B COOTBETCTBMM C NPOJOUIEM MOATrOTOBKM)).

7.1. OcHOBHas nuTeparypa:

1. CnekTpanbHble MeToabl aHanun3a. MNMpakTmyeckoe pykoBOACTBO : YuyebHoe nocobue / Bacunbesa
B.A., CtoaHoBa O.®., WkytnHa U.B., Kapnoe C.U. - 2014. - 416 cTp. - Ui3paHue 1-oe. - ISBN
978-5-8114-1638-7. - iapatenbcTBo "/laHb". SNeKTpoHHO-6MbnmoTeyHas cucrema.
http://e.lanbook.com/books/element.php?pl1_id=50168

2. YlnepHbIi MarHUTHbIA Pe30HaHC B HEOPraHN4eckom 1 KOOpAMHAUNOHHOM XuMnn. PacTeopbl 1
xwngkoctn / depotoB M.A. - 2010. - ISBN: 978-5-9221-1202-4. - 384 cTp. - IapnatenbcTBo
"dunamatant". SNeKTPOHHO-bMbNnoTeyHas cuctema.

3. SloepHbli MarHUTHbIA PEe30HAHC B HEOPraHNYeCKOM 1 KOOPAMHALUNOHHOW XMuK. PacTBopbl 1
xunpgkoctn / depotoB M.A. - 2010. - ISBN: 978-5-9221-1202-4. - 384 cTp. - IapnatenscTBo
"dunamatnnt". SnekTpPoHHO-bnbnnoTedHas cuctema.

http://e.lanbook.com/books/element.php?pl1_id=2151

7.2. JlononHuTenbHasa nuteparypa:
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1. dasoBble Nepexobl NONMMEPHbBIX CUCTEM BO BHELWHKX nonsx : YyebHoe nocobue / Bumekos C.A.-
N3paHune 2-e, ncnpaeneHHoe 1 gononHeHHoe .- 2013.- 368 ctp. - ISBN 978-5-8114-1529-8. -
N3patenbctBo "JlaHb" DnekTpoHHO-6MbnmoTeyHas cncrema.
http://e.lanbook.com/books/element.php?pl1_id=30431

2. AToMHas gouanka. TeopeTnyeckmne OCHOBbI U nabopaTopHblil NpakTukyM: Yu. noc. / B.E.[Mpakos,
C.A.Mackeswuy 1 ap.; MNon o6bw. pea. A.MN.Knuwerko. - M.: UH®PA-M; MH.: HoB. 3HaHue, 2011. -
333c. http://znanium.com/bookread.php?book=218015#none

7.3. UHTepHeT-pecypcChl:

Diffusion NMR, User Manual, Bruker BioSpin, This manual was written by Klaus Zick This manual
was edited by Stanley J. Niles ? December 2, 2009: Bruker Biospin GmbH Rheinstetten, Germany
P/N: H9153 DWG-Nr.: 1453003 - http://www.rit.edu/cos/scms/pdf/500MHz-NMR/diffusion-manual.pdf

Fundamentals of NMR (Chapter 1) THOMAS L. JAMES (Department of Pharmaceutical Chemistry,
University of California, San Francisco, CA 94143-0446 U.S.A.) -
http://www.ias.ac.in/initiat/sci_ed/resources/chemistry/James.T.pdf

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 AHAJTN3A -
http://ssrc.inp.nsk.su/CKP/lections/X-ray_structure_analysis.pdf

8. MarepuanbHo-TexHU4eckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHune gncumnnuHbl "CTpyKTypHO-AMHAMNYeCKne CBOMCTBA KOHOEHCMPOBaHHbIX cpeq”
npeanonaraeT NCNOb30BaHNE CNeayowWwero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeauiiHas ayoutopusl, BMECTUMOCTbO 6bonee 60 yenosek. MynbTumMeaniiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €UHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum ntoboin BuaAeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenayn 3NekKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEeONAHOM ayAUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 O0IMOB, NepCcoHalbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLUMM, MPaKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYNHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KoprnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEPHET. KomMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPO NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npegocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHOI y4ebHOI nuTepaTtype no OCHOBHbIM ANCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacraBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsieT By3y Hanbonee nosHble
KOMMeKTbl HeOBX0AMMO NNTEpPaTypPbl B COOTBETCTBUUN C TPEOOBAHMSIMU rOCYAAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

YcraHoeku AMP (AMP penakcomeTtp, AMP-anddysometp, AMP cnektpometrp AVANCE 400 Il tm).
[MepcoHanbHble KOMMbIOTEPDI.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IFOC BINO un yyebHbiM nnaHom no
HanpasneHnto 011200.68 "®dusunka" n marnctepckon nporpamme dunsmka KOHOEHCMPOBAHHOMO
COCTOSIHUS .
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