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Mporpamma aucumnnuHbl "Briodmandeckas xmmmsa"; 020201.65 dyHaameHTanbHas 1 NpuknagHas XMMns; OOLEHT, K.H. (ZoueHT) CUpOTKMH

Mporpammy oucumnnuHbl paspabotan(a)(1) AoueHT, K.H. (noueHT) CupoTknH B.A. Kadbenpa
oM3NHECKON XMUN XUMUYECKUn MHCTUTYT um. A.M. ByTtneposa , Vladimir.Sirotkin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

a) Nony4yeHne CTygeHTaMm BaXHenWwmnx npeacTasneHnin 0 XMMMYeCckom CTPYKType,

MPOCTPaHCTBEHHOM CTPOEHWUM U cuUnax, NoALEPXMNBAOWMX HATUBHYIO KOHGOPMaLIMIO, BUONOrMYecKux
MONeKyn;

6) nonyyeHve CTyeHTaMn NpeacTaBneHnii O COBPEMEHHbIX TEOPETUYECKMX 1 SKCNEPUMEHTANbHBIX
noaxonax, NCMoNb3yeMblX MPU N3y4YEHNN CBONCTB BMONOrnYeCcKMX MONEKYI;

B) pa3BUTUE YMEHWIA MO NPUMEHEHUIO (OU3NKO-XMMUYECKOro annapaTa 45 aHanm3a npoLeccos ¢
yyactuem 6ronormyeckmx Moneky .

2. MecTo AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

JaHHas yyebHas oucumnnnHa BkodeHa B pasgen " C2.0B.1 Matematnyecknii n
€CTEeCTBEHHOHAy4HbIN" OCHOBHOW 06pasoBaTenbHol nporpammbl 020201.65 PyHOoameHTanbHas v

NpUKNagHas XxMMms 1 0THOCUTCA K AucumnnmHam no Belbopy. OceavBaetcs Ha 3 kypce, 5 ceMecTp.

JducumnnuHa "Brodomsnyeckas xumMns" npegHasHavyeHa ons cTygeHToB TpeTbero Kypca KasaHckoro
(MpwuBonxckoro) penepanbHOro yHnsepcuteta. JucumnnmHa oTHOCUTCS K eCTETCTBEHHOHAYy4YHOMY
unkny C2. CTyaeHTbl, NpUCTynarwme K OCBOEHMIO ONCUUNAMHDBI "Bruoduamnyeckas xumns", LONXHbI
OBNnafeTb 3HAHUAMM MO CrelyowmnM gucumninHam: HeopraHmnyeckas xmmus, AHanmtmyeckas Xmmums,
Bbicwas matematumka, Obwas cousuka.

3. KomneteHuuu obyuatrowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwucpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MK-2

NMOHUMAET PONb €CTECTBEHHbIX HAyK (XMW B TOM Yucne) B
(MpOCPEcCHOHaNbHbIS B:I aégikepga qi%r%CMme 0BO33 aeyHM(ﬂ' ° one)
KOMMeTeHuunn) P y P P ’

NOHUMaeT HeobXoOMMOCTb 1 crnocobeH nprnobpeTaTtb HOBbIE
nK-7 3HaHMS C UCMO/Ib30BAaHNEM COBPEMEHHbIX HAY4YHbIX METOA0B U
(npodcheccunoHanbHble BNageeT UMM Ha YpoBHe, HE0OX0AUMOM LS peleHns 3aaad,
KOMMeTeHLMN) NMEIOLWMX eCTECTBEHHOHAYYHOE COLEPXaHNE N BO3HMKAOLWMNX

NPV BbIMNONHEHNM NPOMECCUOHANBHBIX (OYHKLINIA;

B peasynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaThb:

BaXXHelwWwmne NpeacTBaNeHns 0 XMMUYECKON CTPYKTYpe, MPOCTPAHCTBEHHOM CTPOEHWM U cunax,
NOALAEPXMBAIOLWNX HATUBHYHO KOHCPOPMALIMIO, BUONOrMYECKNX MONEKY.

2. IONXEH yMeTb:

HaBblkaMy MPUMEHEHUSI PU3MKO-XMMUYECKOro annapara Ans aHanuaa npoLeccoB C y4acTUeM
61ONOrMYECKNX MONEKY.

3. 0OMXeH BnaneTb:
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Mporpamma aucumnnuHbl "Briodmandeckas xmmmsa"; 020201.65 dyHaameHTanbHas 1 NpuknagHas XMMns; OOLEHT, K.H. (ZoueHT) CUpOTKMH

NpeacTaBNeHNsIMA O COBPEMEHHbIX 3KCMEPUMMEHTASIbHBIX 1 TEOPETUYECKMX NOAX0AAX, NCMONb3YEeMbIX
NPW N3y4eHNn CBOMNCTB BMONOrMYEeCcKMX MONEKy/.

4. NONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

BaXXHelWmne NpeacTBaNeHNs O XMMUYECKON CTPYKTYpe, MPOCTPAHCTBEHHOM CTPOEHWM U cunax,
NOALAEPXMBAIOLWMNX HATUBHYIO KOHCPOPMALIMIO, BUONOrMYECKNX MONEKY.

4. CTpyKTypa u cogepxaHue AUCLUMNINHBI/ MOoayns
Obwas Tpya0eMKOCTb AUCLIMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4€eT B 5 cemecTpe.

CyMmMapHo no aucumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MOaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl un yachol
ay,oMTOpHOM paboThbl,

Paspen
Henensa MX TPyAOEeMKOCTb Tekywume copmbl
N 'D'"Kn"g;lr;;}:;”b'/ CeMecTI:’cemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllabopatopHbie
3aHATUA paborbl

Tema 1. BeeneHue.
WcTopuyeckas cnpaska.
1.{[MonoxeHwne 5 1 0 2 0
610G N3NYECKON XMUN
B PS4y APYrux Hayk.
Tema 2. CTpykTypa 1
JOU3NKO-XMMUYEeckme
CBOWCTBA OCHOBHbIX 5
‘lknaccoB Bronornyeckmnx
MONEKyI.

KoHTtponbHas
2-9 0 16 0 paboTta

Tema 3. OcHOBHblE
NMOHATUSA NEPBOro M
BTOPOro 3akoHa
3.[TepmoanHamMmkn B 5 10-13 0 8 0
NPUNOXEHNN K
61onornyecknum
cucTemam.

Tema 4. leHaTypaumns
4. 6riomonekyn ° 14,15 0 ! °
Tema 5. N'noparauns KoHTponbHas

6uomonekyn. CTpykTypa
. N PN3NKO-XMMNYECKNE 5 16-18 0 6 0 pabota

CBOWCTBA BOAbI.

Tema . UTorosas 3avet
" [dpopMa KOHTpOns 0 0 0 0
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Mporpamma aucumnnuHbl "Briodmandeckas xmmmsa"; 020201.65 dyHaameHTanbHas 1 NpuknagHas XMMns; OOLEHT, K.H. (ZoueHT) CUpOTKMH

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

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

NTtoro 0 36 0

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. BBepeHue. UcTopnueckas cnpaeka. MonoxeHne 6uocpusnyeckon Xummmn B psay
DpYyrux Hayk.

npaktnyeckoe 3aHsitne (2 4aca(os)):

MecTo 61on3NYEecKon XumMmm B psay apyrux Hayk. OTnmums 6Mogon3nyYeckoin Xummm ot Groxnmmnm
1 6uodounaunkn. OTnndne BoPN3NYECKON XUMUKN OT OU3NYECKON XUMUN. DKCMEPUMEHTASIbHBIE
MeTombl 1 NOAX0Mdbl, UCMONb3yeMble B 61MOM3MYECKOoi XUMUN. BaxHelwme 0oCTUXeHNS
610HON3N4ECKO XUMUN.

Tema 2. CTpykTypa n ou3nKo-XxMMn4yeckme CBOMCTBa OCHOBHbIX K/1aCCOB OBMONOrmyeckmnx
Monekyn.

npakTudeckoe 3aHsitne (16 4aca(oB)):

CoBpeMeHHble NPeACcTaBNEHNS O MPOCTPAHCTBEHHOM CTPYKTYpe BMONOrnyeckmx Monekyn n cunax,
ee onpegenswowmnx. XmmMuyeckas n npocTpaHcTeeHHas cTpyktypa 20 L-aMMHOKMCNOT -
CTpouTenbHbIX anemeHToB 6enkos. OnTnyeckas ndomepus. Ctpyktypa D- n L-n3omepos.
Knaccndgoukaumsa aMmmMHOKMCNOT No npupoae 60KOBOW rpynnbl. ANEKTPUYECKUA 3apsa aMUHOKMCIOT
n cBs3b ¢ pH. MNoHATUe 0 uBNTTEP-MOHE. YpaBHeHme ["'eHaoepcoHa-Xaccenbbaxa. ObpasoBaHune
nenTuaHbIX cBasei. [NNpocTpaHCTBEHHAs CTPYKTYPa, (PU3NKO-XMMUYECKNE CBONCTBA U (OYHKLLMM
6enkoB. BHyTpy 1 MexmonekynsipHble B3aMMOAENCTBMS, NOAAEPXKMNBAIOWME HATUBHYIO CTPYKTYPY
6enkos. MepBunyHas, BTOpMYHas, TPETUYHASA N YETBEPTMYHASA CTPYKTypa 6enkos.
BHyTpumonekynsipHble BOOOPOAHblE CBA3W. [MOHATME 06 OCHOBHbIX 3N1EMEHTaX BTOPUYHOW CTPYKTYpPbI
6enkoB: a-cnmpanu u B-nucTbl. VloHHble B3aumonenctaus. JucynscomaHole cBs3n. OCHOBHbIE
oyHKLMKN BENKOB: KaTanna, TPaHCMNOPT, XPaHEHWE, CTPOUTENbHbIE 3NIEMEHTbI. [poCcTpaHCTBEHHAS
CTPYKTYypa, on3nNKo-XxMMmn4eckmne CBoMCTBa 1 oyHKUUM nunuaos. Knaccugoukaumsa nunuaoos.
Xumunyeckas CTpyKTypa u CBOMNCTBA OCHOBHbIX NPeACcTaBUTeNen NUMNUAOB: HACIWEHHbIX U
HeHaCbIWEeHHbIX KNCNOT, TPUrnnuepmnaos, pocdornnuepunaos, xonectepnHa. OCHOBHbIE
npencTasneHns 0 NPOCTPAHCTBEHHO CTPYKTYpe, OU3NKO-XUMUYECKUX CBONCTBAX U CDYHKLIMAX
caxapos. Ontuyeckas nsomepus caxapos. CTpyktypa D- un L-u3omepos. MoOHOCaxapuoos.
OcHoBHble NpencTaBuTenn Tpuos, NeHTos, rekcos. [NupaHosHas n oypaHosHas hopma
MoHocaxapunaos. CTpyKTypa 1 on3nko-xMMmn4eckne CBONCTBa OCHOBHbIX NpeacTaBuTeNnen
AncaxapuaoB: caxapo3bl, 1akTo3bl U ranaktodbl. CTpyKTypa u oM3NKO-XMMUYECKne CBOMNCTBA
nonucaxapwaos: kpaxmana v uennonosbl. [pocTpaHcTBEHHAs CTPYKTYpa, (POU3NKO-XUMUYECKNE
CBOWCTBA N PYHKLUWN HYKNTEUHOBbLIX KMCNOT. A30TUCTble OCHOBaHMSA, caxapa 1 pocdpatHblie rpynnbl -
CTPOUTENbHbIE 3/IEMEHTbI HYKTIEMHOBbIX KMCNOT. CXOACTBO M pasnnyne B XMMMUYECKOW CTPYKTYpe
OHK n PHK. XnMunyeckas cTpykTypa a3oTucTbix OCHOBaHWUA. CTpyKTypa ABOWHOM cnvpanu
HYKNenHoBbIX KMcnoT. OCHOBHbIE B3aMMOOENCTBUSA, NOAAEePXNBAIOWME HATUBHYIO CTPYKTYPY
HYKNEeNHOBbIX KUCNOT.

Tema 3. OCHOBHbIE NMOHATUSA nepBoro n BTOporo 3akoHa TepMmoaunHaMmMKu B NpnnoOXeHu K
6mnonornyeckMm cucTemam.

npakTnyeckoe 3aHsitne (8 4yaca(os)):
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TepMmoxumunsa 6uonorndeckux cucteM. 3akoHbl Mecca n Knpxrogpa. OCHOBHbIE MOHSATUS: SHTaNbNUS,
BHYTPEHHSIS1 SHEeprus, TENNOEeMKOCTb, TePMOAMHAMMYecKas CMCTeMa, TUMbl TEPMOANHAMUYECKMX
CUCTEM, 3KCTEHCUBHbIE N MHTEHCKBHblE CBOMCTBA. OCHOBHbIE NMOHSTUS BTOPOrO 3aKOHa
TEPMOANHAMMKI: SHTpoNUs, cBoboaHas aHeprus Mnbbca, KOHCTaHTa paBHOBECUS,
CaMonpon3BO/bHbIE 1 HECAMOMPOW3BO/bHbIE MPOLIECCHI, PABHOBECHbIE 1 HEPABHOBECHbIE
npouecchkl, obpatumbie U HeobpaTuMble npouecchl. Crnocobbl onpeneneHnst cBo6oaHON aHepPrnm
M'mb6ca B pa3nuyHbix Guonornyeckux npoueccax. CesiabiBaHNE HN3KOMONEKYNSIPHbIX COeANHEHWI 1
MOHOB BMONOrMYECKMM MaKPOMOJIEKylaMm B BOLOHbIX pacTBopax. BaxHOCTb nay4eHus
B3aMMOAENCTBMS BUONOrMYECKUX MaKPOMONEKYS C HU3KOMONEKYNSIPHbIMY COeANHEHMVSIMUA.
OnpenenexHve napaMeTpoB CBA3bIBAHNSA 1 aHANN3 9KCMEePUMEHTaNbHbIX AaHHbIX B CNyvae: a)
OOHOMECTHOrO CBS3blBaHUS; 6) HECKONbKMX HE3aBUCUMbIX MAOEHTWUYHBIX YH4aCTKOB CBA3bIBAHNS; B)
KoonepaTMBHOro CBS3biBAHMS: MoaeNb Xunna.

Tema 4. OeHatypaumus 6uomonekyn
npaktudeckoe 3aHsitne (4 yaca(os)):

OCHOBHble MOHATUSA: TEMNOEMKOCTb, 32BUCUMOCTb TEMNOEMKOCTI BewWwecTsa OT TemnepaTypbl.
Cnocobbl aeHatypaumm 6enkoB. TepMuyeckas feHaTypauns n aKCnepuMeHTanbHble METOLbI €€
n3ydvenHns. Noaxon BaHTt-INodpdpa. MeTon amddepeHumnanbHOM CKaHNPYOLWen KanopuMeTpun.
Xononoeas neHaTypauns 6enkoB 1 ee TepMoAMHAMMYECcKas HTepnpeTaums. BnnsHmne BnaxHocTu
6enka Ha ero TepMocTabunbHoOCTb. leHatypauus HyKNemHOBbIX KUCNOT. PakTopbl, Bbi3biBaOWMNE
neHatypaumno JHK n PHK.

Tema 5. F'mpparaumsa 6uomonekyn. CTtpykrypa n ousanko-xmMmueckme CBOMCTBa BOAbI.
npaktnyeckoe 3aHsitne (6 4yaca(os)):

Buonoruyeckas ponb Boabl. OCHOBHbIE MOHATUS N3 0ONACTN aACcOPOLNOHHBIX SBNEHWIA: a0COPOEHT,
ancop6bart. Buaobl ancopbummn. MoHoMoOnekynsipHas u nonnuMonekynspHasi ancopbumsi.
MonnmonekynsipHas agcopbuus n ee onncaHne metoaom bpyHayspa-Ommeta-Tennepa (B3T), ero
BbIBOA. [lonoxeHuns, nexaiume B 0CHoBe ypaBHeHns BOT. ["'padmyeckoe onpeneneHne napameTpoB
ypaBHeHust BAT. OcHOBHbIE 3aKOHOMEPHOCTU aacopbumm NapoB BOAbl Ha TBEPAbIX O€NKOBbIX
npenaparax. [MoHsaTne o copbunoHHOM ructepesnce. OnpeneneHme TepMoaMHAMNYECKMX
napameTpoB aacopbumn Boabl Ha GONOrMYecKkx MakpoMosnekynax: cBoO0OHOM SHEPTUN,
SHTaNbNUN N aHTponun. CTPYKTYpPHbIE M3MEHEHUS B X04€e ruapaTtaunn buomonekyn. MmaopodobHble
B3anmopencTens. MonekynsipHble NpruyrHbl BO3HUKHOBEHUS rnapodd0oOHbIX 90peKTOB.
Ocob6eHHOCTN CTPYKTYpPbl BOAbLI MO CPABHEHWIO C APYIMMI XUMUYECKUMW BELLECTBAMMW.
Oco06eHHOCTOCTM B3aMOAENCTBNS BOAbI C HEMONSAPHLIMU MOiekynaMmu. XapakTepucTukm
rMapPodOOOHOCTN.

4.3 CTpyKTypa M conepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspen Cemectp Hepens camocmsﬂenbuoﬁ TPy mOeMKOCTb ;&%ﬂ:;;::;g:ga
AucumnnuHbl ceMecTpa pabortbl (B yacax) pa6oTh
CTYOEHTOB
noaroToBska K
Tema 2. CTpykTypa 1 K(;g;ggﬂ;: ?_lvéH
PUINKO-XNMUNYECKMEe FT)eopeque)éKorlge
5 [CBOMCTBA OCHOBHbIX 5 2.9  |neKLNOHHOMO 18 KOHTpONbHas
KnaccoB 6UONOrn4eckunx ) paboTta
MOTIEKyJI. maTtepuana; -
npopaboTka
Teopert
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
nonroToBska K
KOHTPONbHOW
5 6uomonekyn. CTpykTypa 5 16-18 ﬂeKEMOHHOFO 18 KOHTpONbHas
‘|v punsnko-xmmmnyeckne ) paboTta
CBOWCTBa BOApbI Marepuana, -
' npopaboTka
TeopeT
NToro 36

5. O6bpasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPE3EHTALNN NEKLMA,

- UIHTEPaKTMBHbIA ONPOC MO PasHbIM pasaenam Kypca,

- pelweHne CMOAENNPOBaHHbIX MPAKTUYECKUX 3a4a4y 1 npobnem.

6. OueHOYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. UcTtopnueckas cnpaeka. MonoxeHne 6Mocpunanyeckon XumMmm B papy
APYrux Hayk.

Tema 2. CTpyKTypa 1 ¢pM3nKOo-XMMMYeckme CBOMCTBa OCHOBHbIX KJ1acCOB 6MONormyeckmnx
MonekyIn.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

MPUMEPbLI BUNETOB N9 KOHTPONA CAMOCTOATENBHOW PABOTbHI CTYOEHTOB. Bunet
€1 XvMnyecknii cocTas 1 NPOCTPAHCTBEHHOE CTPOEHME OCHOBHbIX NpeacTaButeneit 6monornyeckmx
Monekyn: 6enkoB, HyKNEMHOBbLIX KUCNOT, Nonucaxapuaos, nunuaos. bunet €2 Cunbl, onpegenstowme
KOHdpopmauuo briomakpomonekyn. MoHsaTMe o rmapodoobHoCTU. XapakTepUCTKN rnapoddobHOCTH.
BHyTpuMonekynsipHble BOLOPOAHbIEe CBSA3M. [OHSTE 06 OCHOBHbIX 3N1EMEHTAX BTOPUYHON CTPYKTYpbI:
anbgpa-cnmpanu n 6etta-nucTbl. brunet €3 OCHOBHbIE NOHATUS NEPBOro M BTOPOro 3aKOHOB
TEPMOAMHAMMKU B NPUNOXEHNMN K Bronornyecknm cuctemam. MNMoHsTme 06 OCHOBHbIX
TEPMOAMHAMNYECKNX (PYHKLIMSIX: CBOBOLHOW SHEPrUW, SHTANbMNMKN, SHTPONMK. [oHSATME O
XUMMYeckoM noteHumane. bunet €4 OCHOBHbIE MOHATUS NEPBOro 1 BTOPOro 3aKOHOB
TEPMOAMHAMMKU B NPUNOXEHNMN K Bronornyecknm cuctemam. Kputepmm camonponsBofibHOro
NpoTekaHns B1onornyecknx NPoLLeccoB. TemnepatypHas 3aBUCMMOCTb KOHCTAHT PABHOBECUS 1
ckopocTei buonornyeckux npoueccos. bunet €5 CesdbiBaHNE H3KOMONEKYNSPHBIX COEAUHEHWI 1
NOHOB BMonormyeckmMm Makpomonekynamm. OnpeneneHne napameTpoB CBS3bIBAHUS U aHANU3
3KCNEepPUMEHTaNbHbIX JaHHbIX B CllyYae 0AHOMECTHOro CBs3biBaHUS. ['padhmnyeckoe npencraBneHune
LaHHbIX: NPsIMble KoopAMHaThl, 0bpaTHble, norapugmmyeckme, koopanHatel Cketyapaa.

Tema 3. OCHOBHbIE NMOHATUSA nepBoro n BTOporo 3akoHa TfepMmoaonHaMmMKu B NpUnoXeHmm K
6rnonornyeckmMm cuctemam.

Tema 4. OeHatypaums 6uomonekyn
Tema 5. Fupparaumsa 6momonekyn. CTpyktypa u ousnko-xmMmyeckme CBOMCTBa BOAbI.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
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MPUMEPbBI BUNETOB OJ19 KOHTPOA CAMOCTOSATENIbHOM PABOTbI CTY OEHTOB. Bunet
€1 CBs3blBaHNE HM3KOMONEKYNSPHbIX COEONHEHNI 1 MOHOB BUONOrMYECKMMN MAaKPOMONEKYNaMU.
OnpepneneHne napameTpoB CBA3bIBAHUS 1 aHANN3 9KCNEPUMEHTANbHbIX OAHHbLIX B Cly4ae
KoonepaTMBHOIO CBA3bIBaHUSA: Moaenb Xunna. I'pagunyeckoe npeacrtasneHne gaHHoix. bunet €2
OCHOBHbIe 3aKOHOMEPHOCTU aacopbumm NapoB Boabl Ha Buomakpomonekynax. MoHOMoNeKynsipHas v
nonumonekynsipHas agcopbuums. MNonnumonekynspHas agcopbumnst n ee onucaHve MeTonoM
BpyHayapa-OmmeTa-Tennepa (B3T), ero BoiBoa. [onoxeHus, nexauwme B OCHOBe ypaBHeHns 63T.
"padhnyeckoe onpeneneHne napameTpos ypasHeHns BAT. bunet €3 TepmocTabunbHOCTb
6uonorunyekmx makpomonekyn. OCHOBHblE MOHSATUS: TEMNIOEMKOCTb, 3aBMCUMOCTb TEMNOEMKOCTU OT
Temnepatypbl. TepMuyeckas geHatypauuns, aKCnepuMeHTanbHble METOAbI €€ N3YHEeHUS,
TepMoauHammyeckas nHtepnpetaumns. bunet €4 NpnMeHeHne OU3NKO-XMMUYECKMX METOOOB K
N3Y4YEHNIO TEPMOOMHAMNYECKMX, CTPYKTYPHbIX 1 AMHAMUYECKMX CBONCTB BUONOrn4ecknx 06 bKToB.

Tema . UToroeasi popma KOHTpons

[MprnMepHbIe BONPOCHI K 3a4eTy:

CamoctosiTenbHas pabota ctyneHToB (CPC) BkioyaeT cneayowme Buabl:

- N3y4eHMe TEOPETMHECKOrO NEKLMOHHOro MaTepunana;

- NnpopaboTka TeopeTMYEeCKOro Matepuana (KOHCNeKTbl NeKLNA, OCHOBHAs U LOMNONHUTENbHAS
nuteparypa).

MPUMEPBLI BUNETOB 019 KOHTPONA CAMOCTOATEIbHOW PABEOTbI CTYOEHTOB.

Bunet &1

XuMmn4yeckmii coctae 1 NPOCTPAHCTBEHHOE CTPOEHME OCHOBHbLIX NpeacTaBuTenet 6Uonornieckmnx
MoneKyn: 6efKoB, HyKNEeNHOBBIX KUCNOT, Nonncaxapuaos, NMNnMaoos.

Bunet 2

Cwunbl, onpegensiowme KoHgopmaumio buomakpomonekyn. MoHATne o ruapodobHOCTH.
XapakTtepucTuku ruapodobHocTn. BHyTpuMonekynsipHole BOAOPOAHbIE CBSA3M. [MoHATME 00
OCHOBHbIX 3IEMEHTAxX BTOPUYHOI CTPYKTYpPbI: anbgpa-cnupany n 6etta-nucTbi.

Bunet €3

OCHOBHbIE MOHSTVS NEPBOrO U BTOPOro 3aKOHOB TEPMOAMHAMUKN B NMPUNOXEHUMN K B1ONOrniyecknm
cuctemam. MNoHsATE 06 OCHOBHBIX TEPMOAVHAMUYECKNX (PYHKLMAX: CBOOOLHOW SHEPTUN, SHTANBNNN,
aHTponuu. MoHATME 0 XMMUYECKOM NoTeHuunane.

buneT @4

OCHOBHbIE MOHSATNS MEPBOrO U BTOPOro 3aKOHOB TEPMOAMHAMUKIM B NMPUIOXEHUN K BUONOrM4eCcKnM
cuctemaM. Kputepumm camonponsBoibHOr0 NpoTeKaHns Grnonormyeckmnx NpoLeccos. TemnepaTtypHas
3aBUCUMOCTb KOHCTAHT PaBHOBECUS U CKOPOCTEN BNONOrM4ecKmnx NpoLECCOB.

Bunet @5

CBsA3bIBaHNE HU3KOMONEKYNSAPHbIX COEANHEHNUI U MOHOB BUONOTMYECKUMI MaKPOMOSEKYTAMU.
OnpeneneHve napamMeTpoB CBA3bIBAHNS 1 aHANN3 SKCMEPUMEHTANbHbIX AaHHbIX B Cnyyae
OLHOMECTHOro CBsi3biBaHUS. ["padhryeckoe NpencTaBneHne AaHHbIX: MPsSIMble KOOPAMHATHI,
obpartHble, norapugmMmnyeckmne, koopamHatel Cketyapaa.

BuneT €6

CBs3biBaHME HN3KOMOJTEKYNAPHbIX COeOMHEHNN N NOHOB Bronormyecknmm MaKpoMOoneKynamn.
OnpeueneHme napameTpoB CBA3bIBaAHNA N aHaTN3 SKCNepuUMeHTallbHbIX OAaHHbIX B C/lly4ae
KoonepaTtnBHOIro CBsA3biBaHNA: MOLOEIb Xunna. FpacpmquKoe npencraBneHne gaHHbIX.

Bunet @7

OCHOBHbIE 3aKOHOMEPHOCTU aacopbumm Napos Boabl Ha Buomakpomonekynax. MoHoMonekynspHas
1 nonnmMonekynapHas aacopbums. NMonumonekynspHas agcopbuns n ee onncaHne METOLOM
bpyHayapa-Ommeta-Tennepa (b3T), ero BbiBoA. [MonoxeHus, nexaiune B 0CHoBe ypaBHeHus bIT.
[pagonyeckoe onpeneneHne napameTpos ypaBHeHns BIT.

BuneT €8
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TepmMocTabunbHOCTb Brionormyekrx Makpomonekyn. OCHOBHbIE MOHATUS: TEMNNOEMKOCTb,
3aBUCUMOCTb TEMNIOEMKOCTM OT TemnepaTtypbl. TepMuyeckast AeHaTypauns, SKCneprMeHTabHbIe
MEeToAbl €€ N3y4eHns, TepMoaMHaAMMYeckas MHTepnpeTauums.

Bunet €9

MpumeHeHne PU3NKO-XMMUYECKUX METOA0B K N3YHEHMIO TEPMOANHAMUNYECKMX, CTPYKTYPHbIX 1
OVHaMMyeckmx cBoMCTB Bronornyeckmnx o6 bKToB.

7.1. OcHOBHas nuTeparypa:

1. I3bpaHHble rnaBbl K NEKLUMOHHOMY Kypcy 'Brodunanyeckas xmmms' [OnekTpoHHbIn pecypc] / ABTop
- coctaButenb: B.A. CnpoTkuH. - KazaHb: KazaHckuin yHusepcutet, 2011. - 51 ¢. Pexum goctyna:
http://kpfu.ru//staff_files/F299136585/Biofizicheskaya.himiya_Sirotkin.VA.pdf

2. N3bpaHHble rnaebl K NeKLMOHHOMY Kypcy 'Brodmanyeckas xumus' / ABTop - coctasutens: B.A.
CunpoTkuH. - KagzaHb: KaszaHckui yHusepcutet, 2011. - 51 c.

3. YuncoH K., Yonkep OX. MprHuunbl n Metoabl GOXuMmMm 1 MONekynsipHon éronormu.
[OnekTpoHHbI pecypc] - 2-e uaa. (an.). - M.: buHoMm. JTabopatopus 3HaHuin, 2013. - 848 c.

Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=8811

4. CnpoTkrH B.A. MeToamyeckune ykazaHns no BbINOMHEHNIO KOHTPONbHbLIX paboT No AucuMnanHe
'Buodpunanyeckas xumng' ansa ctyneHtos Xummnyeckoro VIHctutyta um. A.M. Bytneposa (Cneunanuct
- 020201.65 dyHOameHTanbHas v npuknagHas xumus) / B.A. CnpoTkuH. - KazaHb: KasaH. yH-T,
2015. -8 c.

http://dspace.kpfu.ru/xmlui/bitstream/net/23796/1/07_54_001126.pdf

7.2. lononHuTenbHasa nureparypa:

1. Brioxumms : Yueb. ons cTyaeHToB By30B, oOydatowmxcs no HanpasneHuio 655500 'BuotexHonorus'
/ B.I'. Komos, B.H. Wsepnoea .- M. : Ilpoda, 2004 .- 639 c.

2. buonorunyeckas xumnsg / [HO. B. dununnosud n ap.] ; noa pen. H. W. Kosanesckoit .? Mocksa :
Axapemus, 2005 .7 254 c.

3. bronornyeckas xumunsi [nekTpoHHbIN pecypc] : y4ebHuk / A. L. TaraHoBud [1 4p.]; noa obw. pea.
A.[l. TaraHoBuya. - MuHck: Bbiw. wk., 2013. - 671 c¢.: un. - ISBN 978-985-06-2321-8.
http://znanium.com/bookread2.php?book=509258

7.3. UHTepHeT-pecypcChl:

Methods in Protein Structure and Stability Analysis [9nekTpoHHas kHura] / V.N. Uversky, E.A.
Permyakov (Editors) - Nova Science Publishers, Inc., Hauppauge, NY. - 2007. -
https://www.novapublishers.com/catalog/product_info.php?products_id=5695

Bepesos T.T., KopoBkuH B.®. Buonornyeckas xumms: YuebHuk. ? 3-emsn., nepepab. N gon. M.:
MeaunumHa, 1998. ? 704 c: un. ? (Yueb. lnut. Ons ctyneHtoB men. By3oB). ISBN 5-225- -
http://www.booksmed.com/biologiya/2131-biologicheskaya-ximiya-berezov-uchebnik.html

Buoxmumus. Kpatkuin kypc ¢ ynpaxHeHusimu n 3agadamun./ lNog pen. E.C. CesepuHa, A.4. Hukonaesa

? M: TSOTAP-MEQL, 2001. - 448 c. ? (Cepusa ?XXI| Bek?). ISBN 5-9231-0053-3. -
http://www.booksmed.com/biologiya/2147-bioximiya-kratkij-kurs-s-uprazhneniyami-i-zadachami-severin.htr
Buoxumms: YuebHuk / Mop pen. E.C. CesepuHa. ? 2-e u3g., ucnp. ? M.: FOOTAP-MEL. 2004. - 784

c.: un. ? (Cepus ?XXI Bek?). ISBN 5-9231-0390-7. -
http://www.booksmed.com/biologiya/693-bioximiya-severin-uchebnik.html

Obwas xumns. bBrnodmanyeckas xummns. Xmmms 6uoreHHbIx anemeHToB: Yueb. [ns sy3os / HO.A.

Epwos, B.A. lNonkos, A.C. BepnsaHg v gp.; Mo pean. O.A. Epwosa. 4-e nag., ctep.- M.: Boicw. Wk.,

2003. 7 560 c.: un. ISBN 5-06003626-X. -
http://www.booksmed.com/biologiya/2114-obshhaya-ximiya-biofizicheskaya-ximiya-ximiya-biogennyx-yeler
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LLepbak N.I". Brionornyeckas xumus: Yuebruk. ? Cl6.: Mapatenbcteo CM6IrMY, 2005. ? 480 c. ISBN
5-88999-052-7. -
http://www.booksmed.com/biologiya/2124-biologicheskaya-ximiya-shherbak-uchebnik.html

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMNINHBI(MOAYNS)

OcBoeHune ancumnnuHbl "Brodmaunyeckas xumms" npegnonaraeT NUCNONb30BaHNe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEANIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOPa, aBTOMaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepPCOHaNbHbIA KOMMbIOTEP
(C TexHU4ecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYI0 CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasarenb MMeET BO3MOXHOCTb NErko
yrnpasnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOANTDL NEKLUUN, NPaKTU4ecKne
3aHATUSA, Npe3eHTaumm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 OOCTYNHOW ONst HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCne C MCNONb30BaHMEM B npoLecce 0by4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYrNOM B CE€Tb MHTEPHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

MYNbTUMEONAHBIA MPOEKTOP
Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpebosaHnsmm ®rOC BIMNO 1 y4ebHbIM nnaHoM no

cneuwnanbHocTtn: 020201.65 "dPyHoameHTanbHaa v npuknagHas xmmms" 1 cneuyvannsaumm
AHanuTtnyeckas xmmms .
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