Konuecrso 3aueTHbrx eaumyy 3 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[064155] BbluncnntenbHaa xumus

MNpenopgaBaren bCKUM COCTaAB

MNMopces Butanunit BEeHMaMMUHOBMY, K.X.H., OLEHT, V.porsev@spbu.ru, kab. 1156;
Cun3oB BragmMmup BUKTOPOBUY, K.X.H., AOLEHT, V.sizov@spbu.ru, kab. 2154;
Bo3HeceHCcKuit Muxann AHgpeeBuu, K.¢.-M.H., AoLeHT, m.voznesenskiy@spbu.ru,
Kab. 2124 (moaepaTtop);

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc cocTouT 13 BBEAEHMA U Tpex mogynen: 1) KBaHTOBO-XxMMUYecKne pacyeTsl, 2) MeTos MONeKyNAPHOM
AnHaMMKK 1 3) CToxacTnyeckme meToabl. Kypc HanpasieH Ha 3HAKOMCTBO C OCHOBHbIMM NMOAX0AaMM U METOAAMM,
MCMONb3yEMbIMU B KOMMbIOTEPHOM MOAENNPOBAHUU XMMUYECKUX U GU3UKO-XMMUYECKUX CUCTEM M NMPOLLECCOB.

B pamKax nepBoro mogyna paccMaTpMBatOTCA OCHOBHbIE MPUBAUNKEHUA KBAHTOBOM XMMWUK, 06CYyKaatoTcA
Hanbosee LWMPOKO ncnonb3lyemble 6asucbl, METOAbI PacyeToB U Hanbosiee U3BECTHbIE rpaduyecKkme NporpaMmsl
ONA NOATOTOBKU BXOAHbBIX AAHHbIX U MAKeTbl NPOrpaMm A8 KBAHTOBO-XMMUYECKUX pacyeToB. [pakTuyeckune
3aHATMA BKIOYAKOT MOAFOTOBKY BXOAHbIX AAaHHbIX, MPOBEAEHWE PAacYeTOB M MHTEPNpPeTaL Mo MOAYyYEeHHbIX
pes3ynbTaTos.

B pamKax BTOpOro moaynia paccMaTpuBatoTca PU3NYECKME U MaTeEMATUYECKME OCHOBbI METOAA MOJIEKYIAPHOWN
ONHAMMKK, 06CYKAATCA cNOCOBbl ONUCAHUSA MEXMONEKYNAPHBIX B3aUMOLENCTBUIA, PAaCNpPOCTPaHEHHbIE CUIOBbIE
NnoJfA, aArOPUTMbl MHTENPUPOBAHWUA YPABHEHUW ABUKEHUA U Ppeanm3aLmMm MeToa MONEKYAAPHOM AMHAMUKM B
Pa3MYHbIX aHCambAX. MpPaKTUYEeCKNe 3aHATUA BKIKOYAIOT MOAFOTOBKY HayYa lbHbIX AAaHHbIX, HENOCPeACTBEHHOE
npoBeAeHne pacyeToB, PacyeT CTaTUCTUYECKUX U AMHAMUYECKUX CBOMCTB U3 MOJIYYEHHbIX Pe3y/1bTaToB.

B pamKkax TpeTbero moayna paccCMaTpmMBalOTCA CTOXAaCTUYECKME METOAbl KOMMbIOTEPHOIO MOAEANPOBAHUA, TaKne
Kak meTozbl MoHTe-Kap/io B pa3nivyHbIx aHcambaax, MeTos aHcambaa Tmb6ca, KUHETUYECKUIA MeTOL,
MoHTe-Kapio, no3BoAOWMI MOAENNPOBATb GUINKO-XMMUYECKME NpoLLecchl. [paKTUYecKme 3aHATUA BKIOYALOT
paboTy C NPOrpaMMHbIMKW KOAAMU, PEANTU3YIOLLMMMU CTOXAaCTUYECKME METO/bI, aHA/IM3 U CTaTUCTUYECKYHO
06paboTKy pe3ybTaToB.
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HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoXxAeHUA Kypca CTyAeHT byAeT 3HaTb M OPUEHTUPOBATLCA B COBPEMEHHbIX METOAAX M MOXO4AX BblYUCANTENbHOM
XMMWUK, BYAYT CNOCOBHbI Pa3obpaTbCA U NOHATb CYyTb U PE3YNbTaTbl KOMMBIOTEPHOTO MOAENNPOBAHMUSA, MPEACTaBNEHHbIE B
Hay4YHOM [OK/a4e UM ONUCaHHbIEe B Hay4yHOW paboTe (cTaTbe uau ancceptaumm). Obyyatowmecs nonyyaT 6a3osble HaBbIKK
npoBeseHNA KOMMNbIOTEPHOTO MOAENIMPOBAHMNA B MPOrpaMmax A1 KBAHTOBO-XMMMUYECKUX PAcYeTOB, HA NPUMEpPE NPOrpPamMmbl
GAUSSIAN'09, nporpammax A1a MOAEKYASAPHO-AMHAMUYECKOTO MOAENNPOBAHMA, Ha Npumepe naketa GROMACS u
NPUMEHEHUA aIFOPUTMOB CTOXAaCTUYECKOrO MOAENIMPOBAHMA, Ha MPUMEPE UX peann3aLmm Ha A3blKe MPOrpammMnMpPoOBaHUA
Python. MonyyeHHble HaBbIKWM MOXKHO ByAEeT NPUMEHUTL A1 CAMOCTOATE/IbHOFO 3HAKOMCTBA C APYrMMU NaKeTamm u
nporpammamu, Hanpumep Material Studio, CP2K, Quantum ESPRESSO, LAMMPS u gp.

MonyyeHHble 3HaHMA ByayT BOCTpeboBaHbI NPW 3aHATUM HAY4YHO-UCCNEL0BaTEe/IbCKOW AeATeNIbHOCTbIO ANA CAMOCTOATENbHOIO
npoBeAeHNA KOMMNbIOTEPHbIX PACYETOB UM NPOBEPKM COOTBETCTBMA PE3Y/IbTAaTOB SKCMEPUMEHTA C pe3y/ibTaTaMu PacyeTos,
TaK¥Ke Npu ganbHelLem TPyA0YCTPONCTBE B XMMUKO-TEXHOIOTMYECKMeE, dapMaL,eBTUYECKME UM HedTe-ra3oBble KOMMaHUM1
npv paboTe B Hay4YHbIX NOAPA3AENEHUAX U PELLEHUM 33434 UMPPOBU3aLMM NPOU3BOACTBA.

AtTtecTtauma sayer 6annbHo-peliturrosan  JTabopaTopHble / NMpakTuueckue pabotbl na



Konuuecrao saueTHbIx eauiy 2 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[064654] YuebHana (03HaKoMUTENbHAA) NPaKTUKa No paboTe ¢
MWPOBbIMU HaYYHbIMN MHPOPMALMOHHBIMWN Pecypcamu

MNpenopgaBaren bCKUM COCTaAB

O.X.H., npod., TeHHMKoBa TaTbAHA BopucoBHa, t.tennikova@spbu.ru; a.x.H., npod.,
lpauéBa EneHa BanepbeBHa (KoopanHaTop) e.grachova@spbu.ru; K.x.H., 4oL,
MenbHuKoBa HaTanba AHaTtonbeBHa, n.melnikova@spbu.ru; a.x.H., npod.,
KupcaHos Amutpuin Onerosuy, d.kirsanov@spbu.ru; K.¢.-M.H., cT. npen., Tynnku1Ha
EneHa KOpbeBHa, e.tupikina@spbu.ru; g.x.H., Aoy,., PoctoBckMin HMKonai Butanbes

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — obyyeHne HaBblKamM OCMbIC/IEHHOTO YTEHWS HAayYHOW IMTepaTypbl, ONpeAeneHUs TEKYLLMX HayYHbIX
NPUOPUTETOB, aHa/IM3a HayYHON MHPOPMALLMM, @ TaKXKe NOArOTOBKM aHHOTALMI/TE3UCOB M Npe3eHTaLMI
[OKNAZ0B, BbICTYMAEHUI Nepes NpodeccroHanbHOM ayauTopuei U BeaeHUs HayYHbIX AUCKYCCUIA ana
dopmMpoBaHMA HaBbIKOB PaboTbl C HAYYHOW IUTEPATYPOM U B3aUMOAENCTBUA C ayAUTOPUEN.

B xo4e 0CcBOEHMA ANCLMNANHBI 0ByYatoLLmMeca L0NKHbI OBIaAETb HAaBbIKaMM NMOMCKA HayYHOW NTEPaTypbl B
MOMCKOBbIX 6a3ax, CNOCOBHOCTbIO CAMOCTOATE/IbHO NPUOBpPETaTb M UCMO/Ib30BATb HOBbIE 3HAHUSA, B TOM YMCE B
HOBbIX 06.1aCTAX; NPUOBPECTU YMeHWe PaboTaTb C HayYHbIMM NYBANKALMAMM Ha aHTIMIACKOM A3bIKe, a TaK¥Ke
HaBbIKaMW CTPYKTYPUPOBAHUA HayYHOU MHDOPMaLUN.

Kypc BK/OYAET Kak MHAMBUAYANbHYIO MOAFOTOBKY, TaK M NOJlyYeHNe HaBblKOB PaboTbl B KOMaHAE.
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HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

OCMbICNIEHHOE YTeHWE Hay4YHOM IMTePaTypbl, BKAKOYatoLLee onpese/ieHne TEKYLLMX HayYHbIX MPUOPUTETOB, MOUCK U
opraHusauuio uHGopmaLmm, B TOM Yncae, B HE3HAKOMbIX 061aCTAX XMMUYECKOM HayKU. MOAFOTOBKM aHHOTaL M, TE3UCOB U
npeseHTauuni oKNa[A0B. HaBbIKKM BbICTYN/IEHMI Nepes NpodeccroHanbHOM ayanuTopreit U BeAeHUSA HAayYHbIX AMCKYCCUNA.

AtTtecTtauma sayer 6annbHo-peliturrosan  JlabopaTopHble / MpakTUueckue paboTbl  Het



Konuuecrao saueTHbIx eauiy 2 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[061513]
[enosoe 06LieHNEe: HAaBbIKW INYHOM U HAaYYHOM Npe3eHTaLum

MNpenopgaBaren bCKUM COCTaAB

Ocmonosckasa Onbra MuxanaosHa
K.X.H., JOLEHT
o.osmolovskaya@spbu.ru

oduc 3166

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc HanpaBsneH Ha npuobpeTeHne 0byyaroLLMMNCA NPAKTUYECKMX HAaBbIKOB OCHOBHbIX POPM Ae10BOro 06 eHnA.

Tema 0. MNoHsTHE aenoBoro obuieHua. Ncruxonorns genoBoro obuweHus. enoBoi sTUKeT. Buabl n dopmbl
Aenosoro obleHus. JinyHoe obLieHne 1 obLLeHe C NOMOLLLbI KOMMYHUKATUBHbIX CPeACTB. NPUYnHbI, BUAbI 1
cnocobbl pa3peLleHns Aen0BbIX KOHOUKTOB.

Tema 1. Y70 TaKoe camonpeseHTauma 1 3a4emM oHa Hy»KHa? Buabl M dopmbl camonpeseHTaumm. OcobeHHoCTH
CaMomnpeseHTaLMn B 3aBUCUMOCTM OT eé Lenu. MoHATUE IYHOoro bpeHaa.

Tema 2. Y70 TaKoe pe3tome M 3a4eM OHO HyKHO? ®opmaTbl cocTaBneHus pestome. Pestome un CV. Mpasuna
coctaBneHna sGpPeKkTMBHOTo pestome. OCHOBHbIE OLUIMOKM NPU COCTaBNEHUM pe3tome.

Tema 3. [lenoBble BCTPEUMN: 0COBEHHOCTU y4acTusA, NNAHUPOBAHMA U NPoBeAeHUs. Buapl, CTPYKTypa v aTanbl
nenosoi 6ecenbl. MoarotoBKa K genosov becese. MNpeseHTauma Kak 31eMeHT AeN0BbIX KOMMYHUKALUNA.
OcobeHHOCTM 0pOpPMAEHUA NPEe3eHTALUN U MOAFOTOBKM YCTHOIO BbICTYNIEHUA.

Tema 4. MNnucbMeHHble BUAbI Aen0Boro obuieHus. [lenosoe nucbMo. Buapl 1 uenv genosbix nucem. MNpasuna
obopmneHUA AeN0BbIX MMCEM U OCOBEHHOCTU 4eN10BOM Nepenucku. [lenosoe obLeHWe No NoyTe, No 3NEKTPOHHOM
noyTte 1 B mecceaxepax.
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Tema 5. YcTHble BUAbI AenoBoro obuieHna. UHamsuayanbHoe 1 rpynnosoe obuieHne. Popmbl KOMMYHUKALLMK MPU
Aenosom obueHnn. OcobeHHOCTU TenePpoHHbIX NEPEroBOPOB, BUAEOKOHPEPEHLMNA U BUAEO3BOHKOB.

Mpy NPOXOXKAEHUN Kypca 0byYatoLwmecs BbIMOAHAIT 9 NPaKTUYECKMX 3a4aHuiM no Temam 1-5.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne oKOHYaHWA Kypca obyyaroLwmeca f0MKHbI:

— MMeTb HaBblK MOATOTOBKM NPe3eHTaLun cBoero NnpopeccroHabHOro YpoBHA Ha OCHOBaHWM A0K/1aAa O BbINMOAHEHHbIX
Hay4HbIX paboTax

— YMeTb NpoBOAUTb TeNlepOHHbIE NEPEroBOpPbI

— MMeTb HaBblK cCamonpeseHTaLmmn B Bugeobopmate

— YMeTb COCTaBAATb pe3tome nam CV

— yMeTb NAaHMpoBaTb pabounin npouecc TakMm obpasom, 4Tobbl OH 3aHNMMaN onpeseneHHoe Bpemsa

— MMeTb HaBblK BEEHWA AEN0BOW Nepernmncke No pasiMyHbIM TEMaTUKAM

[ony4yeHHble 3HAaHMA U HaBbIKK 6yp.yT MCcnosib3oBaTbCA 06y‘-IaPOLI.I,VIMVICFI B Pa3/IM4HbIX aCneKTax np0¢ecc1/|0Haanoi/'|
AeATeNbHOCTU, CBA3AHHbIX CO B3aVIMO,CI,EI7ICTBVIeM C AeNnoBbiMK NapPTHEPaAMMU.

AtTtecTtauma sayer 6annbHo-peliturrosan  JTabopaTopHble / NMpakTuueckue pabotbl na



Konuecrso 3aueTHbrx eaumyy 3 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[004976] CoBpeMeHHble CneKTpasibHble MeToAbl UCCneaoBaHuUA

MNpenopgaBaren bCKUM COCTaAB

4.¢.-Mm.H., npod. CeméHoB BaneHTnH leopruesuny, v.g.semenov@spbu.ru, K. 3124,
K.d.-M.H., goueHT Manuyyk Butanuin Bnagummposuy, v.panchuk@spbu.ru, k. 3124,
K.X.H., goueHT LLUnwos AHgpel lOpbeBuy, a.y.shishov@spbu.ru, K. 3131

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc BK/ItoYaeT B cebs U3/10XKEHNE OCHOBHbIX MPUHLMNOB COBPEMEHHbIX CMIEKTPasIbHbIX METOA0B, 06bACHEHUE
MEeTOAMNYECKMX OCHOB Ka4eCTBEHHOIO MU KOIMYECTBEHHOTO 3/1EMEHTHOTO, $a30BOro 1 CTPYKTYPHOIO aHau3a,
o0byyeHne NpUHLMNam Bbibopa HYXKHOro MeTo4a MAN COBOKYMHOCTM METOAOB B 3aBUCMMOCTM OT TUMA 06bEKTa U
HeobxoaMMoM MHOOPMaLMK O ero COCTaBe MM CBOMCTBAX, MCMO/Ib30BaHME TEOPETUYECKUX 3HAHUI U
MPaKTUYECKUX HaBbIKOB MPU PELEHNM LUMPOKOTO Kpyra 3a4a4 no NpUMeHEeHUIo CNeKTPaibHbIX METO408
nccaenoBaHus.

Mporpamma NepBoro CeMecTpa OXBaTbiBA€T OCHOBHbIE MOHATUA CNEKTPA/IbHbIX METOA,0B, MaTEMATUYECKME METObI
06pabOoTKM 3KCNEPUMEHTAIbHBIX AAHHbIX, METOAbI PEHTTEHOBCKOW, GOTO3/IEKTPOHHOM M aTOMHOW CMEKTPOCKOMMUMU,
AOepHO-GU3NYECKME METOAbI aHAN3a, MACC-CNEKTPOMETPUYECKME METObI.
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HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHMA ANCLMNANHBI COOPMUPYIOTCA NPEACTABAEHUA O MHOFO06pa3nMmn COBPEMEHHbIX CNEKTPasIbHbIX METOL0B
nccnefoBaHuA, PU3MYECKMX OCHOBAX B3aMMOLENCTBUA SIEKTPOMArHMTHOIO U3y4eHUA € AAPaMK, aTOMaMM, MONEKYAMU U UX
CTPYKTYPHbIMWU 06pa3oBaHnAMM, 06 MHGOPMALLMK, KOTOPYHD MOXKHO M3B/IEYb M3 SKCMEPUMEHTA/IbHbIX AAHHbIX, MOJYYEHHbIX
onpeaenéHHbIM CNEKTPaAbHbIM METOLOM.

MonyYeHHble 3HAHMA MOXKHO MPUMEHUTb NPU PELLEHMM 33434 NO ONPeLeIEHUI0 KaYeCTBEHHONO M KOIMYECTBEHHOTO
3N1€MEHTHOrO COCTaBa BELLECTBA, BbIABMEHUIO XapPaKTEPUCTUUYHBIX GYHKLMOHANBHbIX FPYMM KAacCoB COeANHEHWN,
YCTaHOB/IEHMIO TOYHOM CTPYKTYPbl OPraHUYECKUX COEANHEHWNI, FPYNMOBON U MHANBUAYAbHON MAEHTUOUKALMN,
KOZIMYECTBEHHOMY M KayeCTBEHHOMY aHa/IM3y CMECeN BELLLeCTB.

CneKTpasibHble MeToAbl ABASAOTCA OCHOBHbIM MHCTPYMEHTOM PaboTbl XMMMKa MPAKTUYECKK Nt06ONM cneLmanmsaLmm.

AtTectauma zauer VCTHO Na6opaTtopHbie / NMpakTuyeckue paboTtbl na



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051028] BbicokomonekynapHble coeagnHeHua 1

MNpenopgaBaren bCKUM COCTaAB

3opuH MBaH MunxalinoBUY, SOLLEHT, LOKTOP XMMUYECKUX HAYK
i.zorin@spbu.ru, K. 4214
®eTuH MNMeTp AneKkcaHAPOBUY, AOLEHT, KAaHAMAAT XMMUYECKUX HAaYK

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

JIeKLMOHHBIM KypC COAEPKUT OCHOBbI 3HAHUI O NOIMMEPHOM COCTOAHUM BeLLecTBa, gaeT obyyatowmmea oblme
CBeZleH1A O BbICOKOMOJIEKYIAPHbIX COeANHEHUAX:

1) MonekynsapHoe CTpoeHWe BbICOKOMOJIEKYIAPHbIX COEANHEHUM, MOHATUE MAKPOMOIeKybl. Knaccupukaumsa um
HOMEHK/1aTypa nonmmepos. CTPyKTypa U HEKOTOPbIE MOMEHTbI UICTOPUWN HAyKM O MOJIMMepaXx.

2) OCcHOBbI KOHPOPMALMOHHOMN CTAaTUCTUKM IMHENHbBIX MAaKPOMOEKY.

3) BeeaeHue B GU3NKO-XMMUIO KOHAEHCMPOBAHHOIO COCTOSHUA NOJIMMEPOB U PACTBOPOB NOJIMMEPOB.

4) Peakumun noaMmepusaLmu.

5) XumunyecKkume npespaLLeHus NoanMmepos.

3TOT BBOAHDIM KypC NpeAHa3HayYeH A1 03HaKOMJ/IEHUA C HAayKOM O nosMmepax "¢ Hyna", nan ana sakpenneHua
paHee MoAyYeHHbIX 3HaHUI B 061aCTM HayKK O NOIMMEpPAX.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

[aHHbIN Kypc co34aeT OCHOBY AN15 Aa/bHENLWEro n3y4eHns npodeccnoHanbHbIX AUCUMMANH, CBA3AHHbIX C HAYKOM O
noanmepax. B pesysnbTaTe 0cBOEHMA NpoOrpammbl Kypca popmupyeTcs obLiee NOHMMAHME NPUPOAbLI BbICOKOMONEKYNAPHbIX
COEAMHEHMI, KaK OTAE/IbHOrO K/1acca BELLECTB, BasKHENLIMX NPUHLUMMNOB HAayYHOTO OMMCAHWUA BbICOKOMONEKYAAPHbIX
COeaUHEHN, MOAXOA0B K XMMUYECKOMY CUHTE3Y NMOoAMMEPOB. PacCMaTpPUBAtOTCA BarkHENLLIME CBOWMCTBA NOAMMEPOB,
06YyCN0B/IEHHbIE MX BbICOKOI MONEKYNAPHOM MAcCoi U CBA3AHHbIE C 3TUM acMneKTbl aHaAn3a U NPUMEHEHMUS MOANMEPOB.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



KonnuectBo 3a4eTHbIX eguHuy, 4 a o e mlls A At O s B

Koa v HasBaHWe AUCUUNNHDI

[046826] KonnonaHasa xummsa 1

MpenopasaTenbcKuii coctas ‘w .

AO.X.H., npodeccop EpmakoBa J/ltogmuna dayapaosHa (MogepaTop)
l.ermakova@spbu.ru, kKomHata 3182

K.X.H., joueHT Bonkosa AHHa BanepnesHa
anna.volkova@spbu.ru. komHaTa 3194

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

OcHoBHble pa3genbl Kypca:

1. KonnounpgHoe coctosaHue BewectBa. Knaccudukauma, noayyeHme n 04NUCTKA KOMTOUAHbBIX CUCTEM.

2. MoneKkynAapHO-KMHETUYECKME U ONTUYECKME CBOMCTBA AUCMEPCHBIX cucTeM. BpoyHoBcKoe agukeHue. Ocmoc.
Onddysua. CeanmeHTaumoHHO-anddy3MoHHOe paBHoBecne. ONTUYECKME CBOMCTBA KOMIOUAHbBIX CUCTEM.

3. OCHOBbI TEPMOAMHAMMNYECKOTO OMMCAHWUSA NMOBEPXHOCTHbIX ABJEHUN B ANCNEPCHbIX cucTeMax. MeTtogz,
M36bITOYHbIX BENMUYMH TMB6Ca M MeTog, cNnosi KOHEYHOM ToNWMHBI. CBO6OAHAsA MOBEPXHOCTHAA aHEepPrus.
CMmaumBaHue, KpaeBow yroa. PaboTbl Koresnmn u agreann. KanunnapHoe aasneHue. MU3MeHeHWe YPOBHA KUAKOCTU
B Kanuanapax. XMMUYecKnin NoTeHUnan 1 gaBaeHne napa y UCKPUBAEHHbIX MOBEPXHOCTEN.

4. Apcopbuma Ha rpaHuLLe pa3gena *KULKOCTb — ras U NAEHKW HEPACTBOPMMbIX BELLECTB. YpaBHeEHMe aacopbumm
m66ca. MoBEePXHOCTHO-AaKTUBHbIE BELLECTBA U MX OPUEHTALMA B MOBEPXHOCTHOM CN0€. YPaBHEHME COCTOAHUSA
NMOBEPXHOCTHOrO C/1051 pa3baBaeHHbIX PacTBOPOB. MOBEPXHOCTHOE AaBneHMe. TUMbl MOBEPXHOCTHbIX NEHOK.

5. Agcopbuma Ha MoOBEpPXHOCTU TBepAbIx Ten. Teopun JleHrmiopa, MoasaHM u KanuanspHoOM KoHAeHcauuun. Teopus
MHOTOC/IOMHOW agcopbumm BIT. Pa3Butre TeopeTUYecKmx NpeacTaBleHi 0 MeXaHM3MaXx aACcOPOLUNOHHbBIX
NnpoL,eccos.

6. [lBOMHOM 9/1€KTPUYECKUIN C/I0M U 3NEKTPOMNMOBEPXHOCTHbIE ABMEHUA. TEOpUM ABOWHOrO 31EKTPUYECKOrO CNOS.
JNEeKTPOKUHETMYECKME ABNEHUA. [TOBEPXHOCTHAA NMPOBOAMMOCTb M YMC/1a NepeHoca MOHOB B
KanUNAAPHO-MOPUCTbIX CUCTEeMaX. INEeKTPOANANNS.

7. YCTOMYMBOCTb AMCNEPCHbIX cucTem. KMHETMKA BbICTpol Koaryaauumn. Teopus yCToMYnMBoCTU rmapo-GobHbIX
Konnonaos /100, PacknnMHUBatoLWEee AaBAEHME U ero cocTaBaAowme. ALCopbLMOHHO-CONbBaTHbIN bapbep.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

OucumnnunHa yyactsyeT B popmnpoBaHMM GyHAAMEHTANbHbIX NPeACTaBAeHNI O CBOMCTBAX BELLECTBA, HAXOAALLErocs B
KOMIOMAHOM (HAaHOAUCMEPCHOM) COCTOSIHMM, @ TaK¥Ke O NPoLLeccax, NPOUCXOLALLNX B PeasibHbIX FreTEPOreHHbIX CUCTEMax Ha
rpaHuuax pasgena gas. 3HaHME KONNOUAHOM XMMUN HEOBXOAMMO TeM, KTO CObMpaeTca 3aHMMaTbCA GU3NYECKON XUMUEN,
3IEKTPOXMMUNEN, XMMUEN TBEPAOrO Tesla, MeANLUHCKOM XMMUEN U MaTepUanoBeaeHUEM.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuyectso 3a4eTHbIX eauHUL, 4 i AVt

Koa v HasBaHWe AUCUUNNHDI

[046820] Obwas 1 HepaBHOBECHaA TepMOAMHaMMKa 1

MNpenopgasarten bCKUM COCTaAB

Mpodeccop, AOKTOP XMMUUYECKUX HayK AnekcaHap MaTtBeeBuy ToMKKa,
3aBeayoLlWwmii Kabegpon XMMUYECKON TEPMOANHAMUKN U KUHETUKN. [omeleHne
2196, e-mail: a.toikka@spbu.ru

[OoueHT, KaHAMAAT XMMUYECKUX HayK, Mapua AnekcaHapoBHa ToliKKa. NomelyeHune
2176, e-mail: m.toikka@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

CTpyKTypa Kypca BKAtoYaeT 28 akafleMUYEeCKMX YaCcoB NIEKLMI (COOTBETCTBEHHO - 14 neKkumit), 10 akafieMUyeckmx
4YacoB CEMUHAPOB, @ TaK¥Ke KOHTPO/IbHbIE PAabOTbI, KOHCY/IbTALMU U CAMOCTOATE/IbHYIO PaboTy.

TepmoaMHaMuMKa - 3TO 04Ha U3 OCHOBHbIX COCTaBAAIOLLMX YHEHUA O XMMUYECKOM NpoLecce (HapAaay € KUHETUKOM),
NMosTOMy ee u3y4yeHne HeobXoAMMO A/1A BCEX HAaNPaB/EHWN ecTecTBO3HaHMUA. YacTb 1 BaxHa 1 ANA usyvyeHus
pasgena "HepaBHOBeCHas TepmogMHaMMKa" (4acTb 2). HepaBHoBecHan TepMoanHaMMKa (Tak:Ke npeameT Kypca B
LesoM) AaeT BO3SMOXKHOCTM MCCe0BaHNA peasbHbIX MPOLLECCOB CAMOro Pa3HOro XapakTepa, BK/oYas, Hanpumep,
6uonorunyeckue cuctemsl. Lienb Kypca - ocBoeHue cTygeHTammn dyHAaMeHTanbHbIX 3HaHWI B 061acTu
TEPMOAMHAMUKM U BbIPabOTKA MPAKTUYECKUX HaBbIKOB TEPMOAMHAMUYECKUX METOA,0B UCCEeA0BaHMA.
CoaepskaHue NeKLMOHHOTO Kypca (C 4O0NOAHUTEIbHOM NMOATOTOBKOW Ha CEMMHApax) BKAtoYaeT 7 pasaenos: 1)
BBEAEHMWE, aKCMOMATMKA U NepBOE Hayano, 2) BTOPOe Havano, 3) TepMogMHaMUYECcKMe NOTEHLUMANbI,
dyHAaMeHTabHble ypaBHeHWA, 4) yCnoBUA PaBHOBECUA U YCTOWYMBOCTH, 5) reTeporeHHble cuctembl, pasoBble
nepexogpl, 6) KpUTUYECKME COCTOAHMA U Ga3oBble NePeXoabl BTOPOro poaa, 7) TPeTbe Ha4yano TEPMOAVHAMUKM.
Kypc obLei u HepaBHOBECHON TEPMOANHAMMKN (4acTb 1) npeaHa3HaYeH Kak CTyAeHTaM, paHee U3yyaBLLIUM
TEPMOANHAMMKY, TaK M NPOCAYLIABLIMM KyPCbl, BKAOYABLUME TO/IbKO HEKOTOPbIE 3N1€MEHTbI TEPMOANHAMMKM.
BaHO, 4YTO copeprKaHne Kypca HeobXoANMO A/19 OCBOEHWUA BTOPOM YacTuH, AUCUMNANHBI «O6Lwas 1
HepaBHOBECHaA TEPMOAMHAMMKA Y.

[nAa ycnewHoro oCBOEHMA Kypca CTYAEHTbl AO/KHbI 6bITb 3HAKOMbI C OCHOBaMM 06LLLEN XUMUN, DUINKM,
MaTeMaTUYeCcKoro aHasm3a. KoHe4yHo, HE06X0AMM UHTEPEC K U3YYEHMIO BaXKHEMLIMX 3aKOHOB HaLLero mupa,
KOTOPbIMW M ABNAKOTCA Ha4Yasa TEPMOANHAMUKM.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

[na uccnepoBaTtens, ULLYLLETo HOBblE 3aKOHOMEPHOCTU B MPUPOAE, XKENAKLWEro, HanpMmMep, MaKCMMabHO CTPOrO U3YyUYUTb
0COBEHHOCTU XMMMUYECKUX UM BUOXMMUYECKMX NPOLLECCOB, HEOHXOAMMO 3HaHWe annapata obLiei M HepaBHOBECHOW
TEPMOANHAMMKN. [03TOMY BbIMYCKHUK YHUBEPCUTETA, NONYUYNB 3TU 6a30Bble 3HAHWA, MOHMMAIOLLMI Havana (3aKoHbI)
TEPMOAMHAMMKM, a TaKXKE UX MHOTO0BPa3HbIe CIeACTBUA, YMEIOLWMIA MPUMEHATb Ha NMPAKTUKE MOJI0OXKEHUSA, CBA3AHHbIE C
06LWMMM 3aKOHaMU NpUpoabl (Hayana TepMoanHaAMUKK), NpuobpeTaeT, 6e3ycN0BHO, BarKHEMLLININ NOTEHLMAN, OCHOBY ANA
peleHns CoBPEMEHHbIX GyHAAMEHTabHbIX U NPUKNALHbIX 3343a4.

B yacTHocTH, npuobpeTatoTca (40NONHUTENbHO YCBAMBAIOTCA) 3HAHUSA , BasKHbIE A1A MPUMEHEHMA B NPAKTUYECKMX HayUHbIX
nccae0BaHUAX CAaMOrO LUMPOKOrO eCTECTBEHHO-HAaYYHOro Kpyra:

- NPYMEHEHME YCNOBUI PaBHOBECUSA, COOTHOLLEHMI B3AMMHOCTU, YCNIOBUIM YCTOMUMBOCTH, GYHOAAMEHTAIbHBIX YPAaBHEHUI ANA
peleHnsa KOHKPETHbIX GU3UKO-XMMUYECKUX 3a4aY;

- BNafeHne OCHOBaMM TepMoAnHaMUYEeCcKoW Teopun dpa3oBbix Nnepexonos (dasosbie nepexoabl NEPBOro U BTOPOro poaa);

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[046829] Obwas 1 HepaBHOBECHaA TEPMOANHAMMKA 2

MNpenopgaBaren bCKUM COCTaAB

JOLEeHT, KaHANAAT XMMUYECKUX HayK Mapua AnekcaHapoBHa ToliKKa. NomeleHune
2176, e-mail: m.toikka@spbu.ru

Mpodeccop, AOKTOP XMMMUUYECKMX HaYK, 3aBeAyoWmin Kapeapoin Xummuyeckon
TEPMOANHAMUKM U KMHETUKKN AnekcaHap Mateeesud ToKKa. MomelteHne 2196,
e-mail: a.toikka@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

0O6Las n HepaBHOBECHAs TEPMOANHAMMKA 3aHUMAET ITaBHOE MECTO B CUCTEME eCTecTBEHHbIX HayK. OHa
HanpamMyto cBA3aHa C NpeacTaBNeHNEeM O "cTpene BpemeHn", BBeAeHHbIM A. DAAUHITOHOM W LUMPOKO
06Cy)KA4aeMblM B COBPEMEHHOM HayKe, a TaKKe B 3HaMeHUTOM KHure CTuBeHa XoKuHra "KpaTtkaa ucropmsa
BpemeHun". Kypc 3HAKOMUT CTYA,EHTOB C MHTEPECHENMLLIEN ecTeCTBEHHO-Hay4YHOW 06.1aCTbo 3HAaHMIA, HAMPAMYHO
CBA3aHHOM C GyHAAMEHTANIbHBIMM 3aKOHAMM MPUPOAbI. 3a4aCTy0, B3aMMOCBA3b MEXKAY NPOUCXOLALLMMM B
npupoLe HepaBHOBECHbIMM NPOLLECCAaMM, HAaNPUMEP, MEXKAY TeNI0NPOBOAHOCTbIO U XUMUYECKUMW PEAKLUAMM, C
O/ HOM CTOPOHbI, U CKOPOCTHIO YBEMYEHWNA SHTPOMUM, C APYFOM, OCTAETCA CKPLITOM ANA CTYAEHTOB. 3a4a4a Kypca
COCTOUT B TOM, YTODbl MOMOYb CTYAEHTY NMOHATb UCTUHHYIO CYTb 3TOI €CTECTBEHHOM HAayKM O 3aKOHAX MPUPOAbI.
CTpyKTypa 1 coaepikaHue Kypca BKAtoYaeT B ceba HECKO/IbKO pa3feios, MOCBALWEHHbIX HEPAaBHOBECHbIM
npoLLeccam 1 CMCTeEMaM, B YaCTHOCTU: COBPeMeHHbIe GOPMYIMPOBKM 2-0i1 YacTu 2-0ro Havana TEPMOLUHAMMKN
017 OTKPbITbIX CUCTEM, YpaBHEHWA BanaHca NOTeHUMaNbHOM, KUHETUYECKOW U MONHOW SHEPTUI, MPUHLMN
JIOKa/NIbHOrO PaBHOBECUA U MPOM3BOACTBO SHTPOMMUM, COOTHOLWEHUA OH3arepa U npuHLmMn Kiopu, OCHOBbI
TEPMOANHAMUKO-KUHETUYECKON TEOPUN HA30BbIX U XMMUYECKUX MPOLLECCOB, HEKOTOPbLIE MOJIOXKEHUA HENNHENHOWN
TEPMOANHAMMKN U gpyrue.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mony4yeHHble 3HaHMA 0ByYatoLmMeca MOryT MPUMEHUTb NPY PELLIEHUN KOHKPETHbIX 33434 B 061acTU HEPaBHOBECHOM
TEPMOAMHAMMKM, HANPUMEP: ONUCaHKE NPOLLECCOB B MHOTOKOMMNOHEHTHbIX PEAKLMOHHbIX CUCTEMAX, B KOTOPbIX MOTYT
peasin30BbIBaTbCA KPUTUYECKME COCTOAHUA. YAUBUTENbHO, HO HEPABHOBECHbIE CUTYALLMM MOTYT MPUBECTU K HOBbIM
NPOCTPaHCTBEHHO-BPEMEHHbIM CTPYKTypam. MPpUMEpPOM CAYKUT aTOMHaA CTPYKTYpa BEL,ecTBa, KoTopas NPMBOAMT K
bAyKTyaumam (caydaliHbiM OTKIOHEHMSAM OT KaKoW-IMb0 Be/IMYMHbI), HO B COCTOSIHMM paBHOBECUS Uau B6AU3K paBHOBeCKA
OHW HEe MMEIOT KaKUX-MBO BarKHbIX MOCNEACTBUN.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051113] Paguoxmumumsa 2

MNpenopgaBaren bCKUM COCTaAB

KaHamaaT XMMUYECKUX HayK, CTapLUKiA npenogasatenb Kadeapbl pagnoxmummnm
EpémuH BAayecnas BaneHTMHOBKUY

v.eremin@spbu.ru

MeHaeneeBckuii LeHTp, nom. 201, 215, 311

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca - ocBOEHWE MarucTpaHTaMm 0CHOB GYHAAMEHTA/IbHbIX 3HAHUI B 061aCTN GU3MKU MUKpOMMPaA. 3a4a4m
Kypca - CUCTEMATUYECKOE M3/I0XKEHWNE Ha COBPEMEHHOM YPOBHE: OCHOBHbIX MONOKEHWI 1 3aKOHOB,
onpeaenArLmx CTPYKTYpY M noBegeHne cybaToMHbIX YacTUL, A TaKKe METOA0B U MHCTPYMEHTOB, MCMO/Ib3YEMbIX
ONA UX UCCNe0BaHUA.

3annaHnpoBaHbl IEKLMU, CEMUHAPbI MU CaMOCTOsATENbHAA paboTa nog pyKoBOACTBOM U B MPUCYTCTBUMU
npenogasatena. Matepuanbl NEKLUN COAEPKAT IKCKYPC B UCTOPUIO CTAHOB/IEHWUA U Pa3BUTUA KBAaHTOBOW TEOPUU,
MoZeneit aTOMHOro A4Pa U OTKPLITUA ABNEHUA PafMOaKTUBHOCTU. [laeTca cMcTeMaTUYECKOe U3TOKEHME Ha
COBPEMEHHOM YPOBHE OCHOBHbIX MOMOXKEHWUIN Y 3aKOHOB, ONpPeAENAOLLMX CTPYKTYPY M noBeseHne cybaToMHbIX
YacTUL, a TaKKe MPUYUH UX CTaBUNbHOCTU UM PagMOaKTUBHOCTU. OTAENbHO paccmaTpmBaeTca npobiema
B3aMMOB/IMAHWUA MPOLLECCOB, MPOUCXOAALLMX B AAPE U OKPYXKAOLLEN ero sNeKTPoHHOM obonoukKe.

CemuHapbl (B 06beme 14 4yacoB) NPOBOAATCSA B UHTEPAKTUBHOM Gpopme B rpynnax YNCAEHHOCTbIO He 6onee 10
YyenoBeK. BKNOYAOT COBMECTHOE C NpenogaBaTesieM 06CyKAeHMe NPONAEHHOro MaTepuana, Kak IeKLMOHHOrO,
TaK M MNOAYy4EeHHOro 0byyaloLwmMmMmncs B NPOLLECCe CAMOCTOATEIbHOW PaboTbl C MCNO/Ib30BAaHUEM NPea/iaraeMon
IMTEpaTypbl U METOAMYECKMX NOCOBUMN.

[nA ycnewHoro oCBOEHMA Kypca CAyLwaTenm AOMKHbI BNAaAETb OCHOBAMM KNAaCCUYECKOM U KBAaHTOBOM GU3MKK B
CaMOM LUMPOKOM MaaHe, BKAtOYaA ctoga HeobxoaMMblii MUHUMYM 3HaHWIA O CBOMCTBaX aTOMHOrO A4pa U
npoLLeccax CMoOHTaHHOTO PaAMOAKTUBHOIO pacnaza. Takke obyyatolmeca AONKHbI UMETb NPeaCcTaBeHNE O
COBPEMEHHbIX Npobnemax agepHon XMmMmm n GU3NMKM aTOMHOIO ALPa.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pesynbTaTe NPOXOXKAEHUA Kypca 06y4yatoLwminca NoayunT HeobxoaMMbli 06BEM 3HAHWI B BONPOCAX CTPYKTYPbI 1
byHAaMEHTaNbHbIX CBOMCTB aTOMHOIO A4pa U "afieMeHTapHbIX" YacTuL, 3TO NO3BOIUT MAarnCTPaHTY CAMOCTOATE/IbHO
OpUeHTUPOBaTbCA B 60/1bLLIOM NOTOKE MHGOPMaLMKN NO NPOGUANPYIOWUM SUCUUMIMHAM, A TaKKe Ny4ylle pa3bupatbea B
npobaemax, BO3HMKAIOLWMX B CMEXKHbIX 061aCTAX XMMUK, aTOMHOM U AaepHon dm3nKK. Ha 6ase nosy4eHHOM OCHOBATENbHOM
TEOPEeTUYECKOW NOATOTOBKM MArMCTPAHT NOYYUT BO3SMOMKHOCTb NPOAEMOHCTPUPOBATL AOCTAaTOMHO BbICOKYHO KBaMdUKaLMIO
B MIAHWPOBAHUN U peanun3aLmm CBOe Hay4yHO-Uccaen0BaTeNbCKoi paboTel. Hanpumep, byaeT cnocobeH caMocToATeNbHO
ocyLecTBaAaTb cbop, 06paboTKy, aHaNM3 U CUCTEMATU3ALMIO HAYYHO-TEXHUYECKOM MHDOPMALMM NO TEME CBOEN MarMcTepcKom
auccepTaumm B 061acTv pagmMoxummm, AAepHOM XMMUM, a TaKKe YMeTb CaMOCTOATE/IbHO FOTOBUTb NOJIyYeHHbIM B paboTe
MmaTepuan ansa nybaMKaumm Ha HayYHbIX KOHOEPEHUMAX U B MEPUOLMYECKON NeYaTu.

MonyyeHHble B pe3ynbTaTe OCBOEHMA AaHHOFO Kypca 3HaHUA U HaBblKM MOFYT BbITb C MOb30M MCMNO/Ib30BaHbI MArUCTPAHTOM
KaK Mpv NOCTYNAEHUN B aCMIMPAHTYPY, TaK 1 B byayLien HayyHo-UccneLoBaTebckon paborTe.

AtTectauma sksamen  6annbHo-peitturrosas  JlabopaTopHble / MpakTuueckmne pabotbl  Het



KonnuectBo 3a4eTHbIX eguHuy, 4 a o e mlls A At O s B

Koa v HasBaHWe AUCUUNNHDI

[046927] Teopus xumnyeckux peaxkumni 1

MNpenopgasarten bCKUM COCTaAB

K.X.H., AoueHT MNopces Butanuii BeHMammHoBmY
v.porsev@spbu.ru, K.1151

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

JucumnamHa nocsBALeHa KBaHTOBOXMMMWYECKMM METOLaM U3YYEHUA XUMUYECKUX peaKkLMi. KntoueBoe NnoHATUe
34,eCb — NOBEPXHOCTb NOTEHLMANbHOW 3Hepruu (MM3), nony4aemoe Npu paccCMOTPEHUN ABUNKEHUA aaep B
noaxoae bopHa-OnneHrerimepa. CTyAeHTbI NOy4YaT NPeACTaBleHMEe O KPUTUYECKMX ToYKax Ha M3, o nyTax,
COeMHALWMX KPUTUYECKME TOUKM U O TOM, KaK UX paccuymTaTb C MO3ULUN KBAaHTOBOM XMMUMU.

FapmoHuyeckoe npubaukeHune M3, TakkKe paccMaTpUBaEMOe B ANUCUMINIMHE, NO3BOSET CTPOro ONpeaennTb
NOHATUE HOPMa/IbHbIX KOOPAMHAT U GYyHAAMEHTaNbHbIX Moy, cnekTpos UK n KP.

3aTparvMBaeTcA MeToA aHaIMTUYECKOro pacyeTa rpaamenTa Ha MM3 B ogHoAeTEPMUHAHTHOM NpubanxKeHun. Ona
aHa/NIMTUYECKOTO pacyeTa YactoT KonebaHnin pazbupaerca metos CPHF, 0CHOBaHHbIM Ha XapTpU-GOKOBCKOM
peLleHnn 3N1EKTPOHHOM 3343a4M, HO KOTOPbI MOXKET ObITb TakKe NpumeHeH aas DFT pacyeTtoB meTogom
KoHa-Lama.

TaKkKe nogpobHO paccmaTpmUBaETCA BbIBOA YPAaBHEHUIM A1A aBCONOTHBIX CKOPOCTEN XMMUYECKUX PeaKL i C
Mo31LMM KBAHTOBOM XMMWUK. Ha ero ocHOBe paccMaTpMBAOTCA COBPEMEHHbIE KBAHTOBOXMMUYECKUMNE
NnpeacTaB/EHNA O CKOPOCTAX XMMUYECKOM peaKLLUu.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

MNMocne ocBoeHMA Kypca obyyatolimeca byayt 061a4aTb pacliMpeHHbIM MOHUMAHUEM METOA0B ONTUMMU3ALMMN FEOMETPUM,
NPUMEHAEMbIX B COBPEMEHHOW KBAaHTOBOM XMMWUK, AeTa/IbHO NMOHMMATb MaLLUMHEPUIO, 3a/10XKEHHYIO B H0/IbLUMHCTBE
KBAHTOBOXMMMYECKMX Nporpamm. YpaBHeHUa CPHF aBnaoTcA npumeHeHMem obLiero metona K KOHKPETHOM 3a4a4e, U npu
HeobXo4MMOCTU MOTYT BbITb MPUMEHEHbI K t060oi Apyron npobaeme, Hanpumep K npobsieme B3aMMOAENCTBUA C U3/TYYEHUEM.
[nyboKkoe NOHMMaHWE OCHOB TEOPUM abCOMIOTHBIX CKOPOCTEN PEaKLMM, a TaKXKe ee COBPeMeHHbIX 0606LLeHNI, no3BoaaeT
NPUMEHATb KBAHTOBOXMMMUYECKME METOAbI PacyeTa A/1A UCCeA0BaHUA PeaKLMii U MPOLECCOB, BbIXOAALLMX 32 PAMKU
"cTaHAapTHBIX" pacyeTos.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



KonnuectBo 3a4eTHbIX eguHuy, 4 a o e mlls A At O s B

Koa v HasBaHWe AUCUUNNHDI

[046812] Xumua tBepaoro tena 1

MNpenopgasarten bCKUM COCTaAB

K.X.H., aoueHT MenbHMKoBa HaTtanua AHaTonbeBHa
n.melnikova@spbu.ru, komHaTta 3006

K.X.H., AoueHT Fnymos Oner Bnagummposuy
o.glumov@spbu.ru, komHaTa 3006

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc NocBALLEH CUCTEMATUYECKOMY U30KEHUIO GYHAAMEHTANIbHbBIX 3HAHUIM B 06/1aCTU XMMUW TBEPAOIO TENA U
COAEPUT Cneaytoline OCHOBHbIE pa3aenbl:

1. CneumndurKa XMMUM TBEPLOIO COCTOAHWUA KaK pasaena XMMUYEeCcKon HayKkn. KnaccndumKauma TBepapbix BELLECTB.

2. CTpoeHWe KpUCTaNIM4eckux Teepabix Belects. MI3omopduram. TBepable pacTBOpbl 3amMeLLeHUA, BHEAPEHMUA U
BblUMTaHMA. MI30BaNeHTHOE U reTepoBasieHTHOE 3aMeLleHne. HecTexnomeTpuyHble coeanHeHnsa. CteknoobpasHoe
COCTOSIHWE BeLLecTBa.

3. XumunyecKkas cBA3b U 3/IEKTPOHHOE CTPOEHUE TBepAblX BelecTs. Kpuctanibl € MOHHbIMU U KOBAJIEHTHbIMM
ceasamn. Metannbl. Kpuctanibl ¢ BOGOPOAHBIMU U BaH-Aep-BaanbcoBbiMu CBA3AMKU. 30HHAA CTPYKTYypa
KPUCTaNN0B. INEKTPOHHAA U AblpOYHAA NPOBOAUMOCTb.

4. PeanbHas CTPYKTYpa Kpuctannos. Tunbl gedektoB. CobcTBEHHbIE TOYeUHble AedeKTbl. JedekToobpasoBaHue U
HEeCTeXMoMeTPUA KpUCTannoB. MpumecHble ToueUHble AedeKTbl. BanaHue ToueuHbix gedeKToB Ha CBOMCTBA
HeopraHuyeckux Belects. Anddysna n camognododysna B TBEpAbIX TENAX.

5. ®asoBble nepexobl B TBEPAbIX BelwecTBax. Knaccnopukauma ¢asosbix nepexosos. CTpyKTypHbIE U3MEHEHUA NpU
$azoBbIx Nnepexosax. MexaHu3mbl Ga30BbIx NEPEXOSO0B.

6. XuMmunyeckune peakumun Teepabix Ten. TepmoanHamMmUyeckme oLLeHKN BO3MOXKHOCTM NPOXOXKAEHUA XMMNYECKNX
peakumi ¢ yyactmem tBepapix Ten. Obwme 3aKOHOMEPHOCTU CKOPOCTU FeTePOreHHbIX XMMNYECKMX MPOLLECCOB.

7. MeToabl cCMHTE3a TBEPAbIX BELLECTB. TePMOANHAMUYECKME OCHOBbI CMHTE3a TBEPAbIX BELLecTB. TBepaodasHbii
cuHTe3. KepamuKa. BoipalymBaHMe MOHOKPUCTaNNOoB. [NonyyeHne TBepabiX BELLECTB B BUAE TOHKMX C/10EB U
nneHoK. CUHTe3 CTeKOo .

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Xumusa TBepAOro Tesla NpeacTaBifeT cobor 0fHY U3 OCHOBHbIX AUCLUMINH XMMUYECKOTO LIMKA, U3yYEHME KOTOPOM NPU3BaHO
obecneyntb NOArOTOBKY CNELaNIucToB-XMMUKOB B 06/1aCTV 1CCNef0BaHNUA CTPYKTYPHO-YyBCTBUTEIbHbBIX CBOMCTB U
bU3NKO-XMMMYECKMX NpeBpaLLeHNin TBepAodasHbIX BELLECTB.

B pe3ynbTaTe 0CBOEHUSA AUCUMMIMHBI CTYAEHT AO/IXKEH NOMYYUTb 3HAHWUA O XMMUYECKOM CBA3W B TBEPAbIX Te/ax U 30HHOW
TEOPUU KPUCTANIMYECKMX METAIIOB, MONYNPOBOAHUKOB, U3EKTPUKOB;

0 $»a30BOM cocTaBe U 0COBEeHHOCTAX AedEKTHOMN CTPYKTYpPbI BELLLECTB B TBEPAOM COCTOSHWUM; O BAUAHWUM OCOBEHHOCTEN
XMMMUYECKOM CBA3U U CTPYKTYPbl TBEPAbIX TN HA UX CBOWMCTBA;

0 anddysnmn 1 hasoBbix NpPeBpaLLEHUAX B TBEPALIX TENAX; O MEXAHU3ME U KMHETUKE XMMUYECKUX PeaKLMii C y4acTMem TBepabIx
TeN U METOL,0/10TMU YNPABAEHUA UX PeaKLMOHHOM cnocobHOCTbIO.

Mony4eHHble 3HaHUA MOTYT BbITb MCNONb30BaHbI A5 HAMPABAEHHOTO CUHTE3a HOBbIX QYHKLIMOHA/IbHbBIX MaTEPUAIOB C
3343aHHBIMN GUINKO-XMMUYECKMMU CBOMCTBAMMU, 151 Pa3paboTKM METOA0B UX CUHTE3A M COBEPLLIEHCTBOBAHWUSA TPAAULMOHHbIX
TEXHO/IOTWI C UCMO/Ib30BaHMEM TBEPA0DA3HbIX PEAreHTOoB.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



KonuyectBo 3a4eTHbIX eanHUL, 4 El i AVt

Koa v HasBaHWe AUCUUNNHDI

[046821] dnekTpoxmmms 1

ﬂpeno,anaTeanKuﬁ CoCTaB

[.x.H., npodeccop, KoHapaTbes BeHnamunH Baagnmmposumy
v.kondratev@spbu.ru, ka6. 2202

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca - No3HaKOMUTb CTYAEHTOB C OCHOBHbIMM TEOPETUUECKMMU NPELCTABAEHUAMM OOLLEN SNEKTPOXUMUM,
npeAcTaBAeHUAMMN O CTPOEHUMN ABOMHOrO 3/1EKTPUYECKOrO €105, aACOoPOLMM HA INEKTPOLAX, KUHETUKE
3NEKTPOAHbIX MPOLLECCOB, @ TaKKe C MeTOAaMM U3yYeHUA PaBHOBECUI U CKOPOCTEN 3NEKTPOAHbIX MPOLECCOB B
3/IEKTPOXMMMUYECKUX cucTeMax. B 3aaaum Kypca BXOAUT 3HAKOMCTBO C OCHOBHbIMW MOJIOXKEHUAMMN KUHETUKN
reTEPOreHHbIX 31EKTPOAHbIX MPOLECCOB U METOAAMM U3YYEHUA PABHOBECUI M CKOPOCTEN 3TUX NpoLeccoB. Kypc
paccymTaH Ha CTyAEHTOB-MarncTpoB, paHee He MPOXOAMBLLIMX B MOAHOM o6beme 6a30Bblit KypC 3/1IEKTPOXUMUU, U
HanpaBneH Ha OpPMMPOBAHME 3HAHUIM U KOMMNETEHLUMMI, AOCTAaTOYHbIX A1A Aa/IbHEMLLEro 0CBOEHUSA
3/IEKTPOXUMUYECKUX ANCUNNANH B UHCTUTYTE Xumum CT6TY.

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

OvcumnanHa yyactsyet B GOpMMPOBaHMM KOMMETEHLMI 0byYatoLmxca no obpasoBaTeNbHOM NPOrpamme, yCTaHOB/IEHHbIX
y4ebHbIM NAaHOM ANA AAaHHOW AUCUMMNANHBI.

B pesy/sbTaTe 0CBOEHUA AUCLMMNAMHBI 0BYYaloWwmiics noaydaeT yraybieHHbIe 3HaHUA O CTPOEHUMN MexKda3HOW rpaHuLLbl
pasfena 3/1eKTPOA- PACTBOP M 3aKOHOMEPHOCTAX KUHETUKM 31EKTPOAHbIX PeaKLuii;

nosy4aeT TEOPETUYECKME U MPAKTUYECKME HABbIKM MCMOIb30BaHMA 3/1EKTPOXMMUYECKMX METOL0B AN UCCea0BaHNA COCTaBa
N YCTOMUYMBOCTM KOMMIEKCOB META/IZIOB, UCMO/Ib30BaTb 3/IEKTPOXMMUYECKME METOAbI AN U3yYeHUA PaBHOBECUA U KUHETUKM
3/1EKTPOAHbIX MPOLECCOB; OBafeBaeT METOAAMM pacyeTa NapameTpoB CTPOEHUA ABOMHONO C/105 U PacHeTa KMHETUYECKUX
OAHHbIX. DTV 3HAHMA U HaBbIKM MOTYT BbITb NMPUMEHEHbI MPU Pa3paboTKax COBPEMEHHbIX 3/1IEKTPOAHbIX MaTePManos Ans
3/1EKTPOXMMMUYECKMUX CEHCOPOB M BUOCEHCOPOB, MaTEPUANOB AN NEKTPOXMMUYECKON SHEPTETUKM (aKKYMYNATOPOB,
TOM/IMBHBIX 3/IEMEHTOB, CYNEPKOHAECAaTOPOB), 3/1EKTPOKATAIN3ATOPOB BaXKHbIX 3/1EKTPOXMMUYECKUX NMPOLLECCOB.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpakTuyeckue paboTtbl Het



Konunuectso 3a4eTHbIX eauHUL, 2 i AV ™

Koa v HasBaHWe AUCUUNNHDI

051034
MeToabl aHann3a 1 npeAcTaBAeHUA HayUYHbIX Pe3yN1bTaToB

ﬂpeno,anaTeanKuﬁ CoCTaB

4.X.H. npodeccop MaHbLIMHA AnMHA AHBAPOBHA,
a.manshina@spbu.ru,
NHCTUTYT xumnu, odumc 2101

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

MpepcTaBneHne NoyHeHHbIX HAYYHbIX PE3Y/IbTAaTOB ANA LMPOKON ayAUTOPUM - KK Y3KUX CNELMANMUCTOB B BaLLel
061acTu, TaK U NpeacTaBUTeNen APYrUX HanpPaBAEHU, @ BOSMOYXKHO M MPOCTO NOMNYAAPMU3aLLMA BaLLMX
nccnefoBaHuUM - ABAAETCA BaXKHbIM M 06A3aTeNbHbIM KOMMNOHEHTOM Hay4HbIX UccaefoBaHU. OA4HaKo B
COBPEMEHHOM MMPE, NeperpyKeHHom MHGopmaLMen, B TOM Yncie U B NpodeccuoHanbHbix chepax, 04eHb CNOXKHO
6bITb YCAbIWAHHBIM M 3aMeYeHHbIM. TeM He MeHee AoHeceHne Hay4YHoM MHOPMALLMKM A0 06L,EeCTBEHHOCTM
ABNAETCA KPUTUYECKM BaXKHOW 3aZa4ei yyeHoro gaa GopMUPOBaHUA HayYHbIX CBA3EM U reHepaLMm HOBbIX UAEN.

B pamKax Kypca Mbl byaem paccmaTprBaTbh CNocobbl YCNELWHOro JOHEeCEHMSA CBOMX Pe3yIbTaToB A0 Hay4HOW
ob6LecTBeHHOCTH, 06CyAUM KaK caenaTb Bally Npe3eHTal Mo 3anoMUHatoLLeincs, Becomoi. PaccmoTtpum cnocobbl
ynpas/ieHUs BHUMaHWEM ayaUTOPUM, KaK CMPABUTLCA C BOSIHEHWEM M 3acTaBUTb ceba caylaTb. Kpome Toro
06Ccyanm yyacTue B KOHPEpPEHLMAX - KaK BbIbpaTh "NpaBuabHY0" KOHbEepeHUMIO, Kakne Lenu nepes coboi
MOCTaBUTb NPU y4acTUN B KOHOEPEHLIMM, KaK cAeNaTb Noe3aKy Ha KoHdepeHLUMIo peasbHOi. TaKke byayT
paccmMoTpeHbl MPUHLMIbI HANMCAHWA HAYy4YHbIX CTaTeN, Ba*KHble MOMEHTbI GOPMYIMPOBOK, MOAAYN MaTepuana un
onpeaeneHne NorMKu U3noxKeHus. Kak BbIbpaTb NPaBuIbHbIM Hay4YHbIN XypHa ANA CBOeW byayLiei cTaTbu.

MPOPECCUOHAJIbHbIE

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

HaBbIKkM cBO6OAHOrO 06LLEHUSA C PA3HbIMW ayAUTOPUAMM CAYLIATENEN - CNeLManmcTbl/HecneumanuncTbl/ B 60abLIMX U
MasieHbKMX 3a1ax. YMeHVe YEeTKO U A0X0A4MBO LOHECTU CBOU UAEN [0 cayluiaTenei. MonyyeHHble 3HaHWA NO3BONAT YyBepPeHHee
W fipye BbICTYNaTb nepes, KBandUKALMOHHBIMU KOMUCCUAMM (3aLLUTLI AUMNIOMOB, BbICTYN/IEHUA Ha KOHPEpeHLUUAX).
MprUMeHeHME NOAYYEHHbIX 3HaHWUIA BO3SMOXHO He TO/IbKO B Hay4HOW cpeae, HO 1 npu 6osiee WNPOKOM 0bLLeHNN.

AtTectauma sauer 6annbHo-peiiuirosas  JlTabopaTtopHbie / MpakTuyeckue paboTtbl  Het



KonnuectBo 3a4eTHbIX eguHuL, 2 a o e mlls A At O s B

Koa v HasBaHWe AUCUUNNHDI

005916 MeToabl NONYyYEHUA MPOMBbILWNEHHbBIX NOIMMEPOB

MNpenopgasarten bCKUM COCTaAB

K.X.H., ZOUeHT PeTuH MNeTp AnekcaHapoBuY
p.fetin@spbu.ru, kom. 4217

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

3TOT KypC NOAOMAET KaK "HOBMYKaM" B HayKe O NOZIMMEpPaX, TaK U OMbITHbIM CTYAEHTaM, Y>Ke 3HaKOMbIM C
6a30BbIMU MONIMMEPHBIMU KypCaMMu.

Bo BpemMA NeKLMOHHbIX 3aHATUI Mbl MO3HAKOMMMCA C OCOBEHHOCTAMM Pa3BUTUA HAYKM O NOIMMEPaX HaunHas oT
MCTOPMYECKOro Nepmuoaa BpeMeH "noiMmMmepHoOn anxmmmn®', Koraa XMM1UKM 3aHUMANNCb NOIMMEPAaMN HE UMeSA
"npaBuabHOro" NpeAcTaBaeHMsa 0 NOAMMEPHOM NPUPOLE, A0 NPOMbILLNEHHbIX NMPOLLECCOB, PEaIM30BAHHbIX B
HacTosLLee Bpems.

B Kypce n3naratoTc 3aKOHOMEPHOCTM NOyYEHUA MPOMbILLAEHHbIX NOJIMMEPOB, OCHOBHbIE KaTaan3aTopbl U
WMHULMATOPbI, CNOCOObI NPOBEAEHMA NPOLLECCOB NOAMMEPU3ALLMU, NOJIMKOHAEHCALLMN B MPOU3BOACTBEHHbIX
ycnosusx. B xoae neKkumii - AUCKYCCUIA Mbl NO3HAKOMUMCA € 0COHBEHHOCTAMMN MOANPUKALUM NPUPOLHbBIX
nosMmepoB, pasbepemca B NPUHLMNMANbHBIX TEXHOOFMYECKUX CXeMaX NPOLLECCOB MNOYYEHMA NOUMEPOB;
y3HaeM OCHOBHblE CBOMCTBA 3/1aCTOMEPOB, N1aCTUYECKMX MACC, BOIOKHOO6Pa3yoLMX U NAeHKO0bpasyoLwmx
No/sIMMepOoB, KOTOPbIE B HACTOALLEE BPEMA MPOU3BOAMUTCA KPYNMHOTOHHAXKHbIM 06bemoM. O6cy MM BO3MOXKHblEe
06/1aCTU MPUMEHEHMA KOHKPETHbIX MPOMBbILUNEHHBIX NOJIMMEPOB U MOMMEPHbIX MaTepUanoB Ha UX OCHOBE.

CeMUHapcKue 3aHATUA ByAyT MOCBALLEHbI PeLIeHW0 CUHTETUYECKMX NOAMMEPHbIX 3a4a4. Kaxabil ciylatens
Kypca 6yaeT MMeTb BO3MOXHOCTb BbICTYMUTb C AOKAAZ0M MO NPeasoKeHHON npenogasatesem Teme U 3a 3To
MOKET NoAyYnUTb BOHYCbI Ha 3a4eTe.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NPOXoXKAEeHUA Kypca CyLuaTesib NOBbICUT CBOK KOMMETEHTHOCTb B 06/1aCTM HayKu O NOAMMEpPaXx, NoyYeHHble 3HaHUA
6yAyT NoNe3Hbl KaK MPU BbICTYMIEHUMN HA Hay4YHbIX KOHEPEeHLMAX U KyayapHbIX ANCKYCCUAX, TaK U NpKU byayLiem obLeHum ¢
MOTEHLMaIbHbIMW NMPOMbILLIEHHbIMW NAaPTHEPAMU. ITOT KYpC He HauesieH Ha yraybaeHHble 3HaHWUA B KOHKPETHOM 06a1acTu
HayKK O NosiMMepax, a ABNAETCA CKopee 0630PpHbIM. 3HaHUA, NOAYYEHHbIE B XO4€e NPOXOXKAEHUA 3TOro Kypca, byayT nosesHbl
He TO/IbKO ByAyLMM XMMUKAM - MOAUMEPLLMKaM. Moanmepamm 3aHNMMatOTCA MHOTUE - a Ha Kadeape BMC ux ymerot
NPaBWUIbLHO FrOTOBUTD.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuyeckue paboTtbl Het



Konuuecrao saueTHbIx eauiy 2 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

070385 HaHOMaLUMHbI: OCHOBbI U NEepPCNeKTUBbI
Nanomachines: Fundamentals and Outlook

MNpenopgaBaren bCKUM COCTaAB

0.X.H., CTapLUIMA Hay4HbIA COTPYAHMK
l'ynnHa Jlapuca bopucosHa

Nnab. 2221 (Kadeapa xumunm TBEpAOro Tena)
l.gulina@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

[n3aliH, KOHCTPYMpPOBaHWE U NPOU3BOACTBO HAHOMALUWH ABAAETCA OAHUM U3 NMePCNeKTUBHbIX HaNPaBAEHUN
pa3BUTMA HAHOTEXHO/IOTUK. B nNpoLiecce 0CBOEHMA Kypca CTyAEeHTbl 3HAKOMATCA ¢ paboToin BMOMALLNH B KUBOM
npupose, CPaBHMBAIOT BOSMOXHOCTU U OFPaHUYEHUA MALIMH MaKpo- U MMKPOMMPA, Y3HAIOT OCHOBHbIE MPUHLMMbI
HaHOMeXaHMYeCKOro Noaxoaa, 06CyKAat0T aKTyaIbHOE COCTOAAHME HAYKM B 061aCTU KOHCTPYMPOBAHMUA U
bYHKUMOHMPOBaHMA HaHOMALLWH, GOPMUPYHOT HaBblKM CAMOCTOATE/IbHOTO U3YYeHWA COBPEMEHHOW NTEPATYPbI B
3TOM 06/1aCTU U UCMONBb30BAHMUA NOMYYEHHbIX 3HAHUW ANA MOLAEMPOBAHUA U CO34aHUA HOBbIX GYHKLMOHANbHbIX
HaHoOCUCTEM.

Kypc BK/touaet B cebs 7 NeKumii 1 7 4acoB CEMMHAPCKUX 3aHATUI, Ha KOTOPbIX CTYAEHTbI Y3HAIOT, Moyemy
B6MOXMMMYECKME MALUMHDBI }KMBOW NMPUPOAbI PabOTatoT MEANEHHO, HO BEPHO; KaK CBA3aHbI YKU3HEHHbIE MPUHLUMMbI 1
cnocobbl NnepeaBuKeHns baKTepuit; Kakyto paboTy MOryT BbINOHATb AEMOHbI; KTO 3aHMMaeTtca [HK - opuramum un
KMPUramu; 4To 13 cebs npeacTaBafaoT MoNeKyAApHbIe INGTbI U TOPMO3a; MOYEeMY OA4HU YacTULbl CObUpatoTcA B
XOPOBOA, a APYrve PeLatoT JI0rMYeckme 3a4a4m; Ha Kakom Tonanee paboTaloT HAHOMALLMHbI M YTO NOMOraeT
YyNpaBAaTb UX ABUMKEHMEM; KaK L0roBapmnBaroTca HaHOBOTbI O COBEPLLEHMMU KOIEKTUBHOW paboTbl U Apyroe.

dopmy caaum 3a4eTa BbIOGUPAET CTYAEHT: MO0 TPAAULMOHHBIM YCTHbIM OTBET NO Bonpocam buneta, nMbo
npeAacTaBieHMe KOPOTKOro HayYHOro AOKAaAa € pPa3paboTKoM OpUrMHANIbHOM HAHOMALUWHBI, MOAFOTOBNEHHOM Ha
OCHOBE MOJIyYEeHHbIX 3HAHWUM W AAHHbIX COBPEMEHHOW NTepaTypbl.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne ycnewHoro NpoxXoXxkaAeHna Kypca obyyatowmincsa sHaeT dyHAaMeHTabHble NOHATUA U KnacCMbUKaLMIo MallvH HaHO- 1
MONEKYNAPHOTO YPOBHA, MOHUMAET NPUHLMMbI AENCTBUA U MEXaHWM3Mbl GYHKLIMOHUPOBAHMA MALIMH MUKPOMMPA, CO3AaHHbIX
Ye/I0BEKOM U CYLLECTBYIOLLMNX B MPUPOAE, 3HAKOM C OCHOBHbIMM 3TanamMu NOsABAEHUSA HOBbIX 3HAHUI U Pa3paboToOK B AaHHOM
061aCTM HayKW, BUANUT NEPCMEKTUBLI U HaMNpPaBieHUA PAa3BUTUA HAHOMALIMHEPUM U HAHOMHIKEHEPUN, YMEET M0J/Ib30BaTbCA
npodeccroHanbHOM NMTEPaTypoit M 6asamm A4aHHbIX, MMEET HaBblK MHTEPMNPETAL MM Pe3yNbTaTOB GUUKO-XMMUYECKUX
nccaenoBaHUn, cnocobeH aHaIM3NPOBaTb, CUCTEMATU3NPOBATL U NPEACTaBAATb HAYYHO-TEXHUYECKYHO MHDOPMaLMIO.
Mony4yeHHbIN KoMmnaeKc 3HaHUIM byaeT BOCTpeboBaH Npu pa3paboTKe HOBbIX NEPCNEKTUBHbIX MATEPUANOB U HAHOCUCTEM,
npeaHasHauYeHHbIX 418 peLleHUA KOHKPETHbIX 3a4au.

AtTecrtauma sayer VCTHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het



KonuuyectBo 3a4eTHbIX eanHUL, 2 i AVt

Koa v HasBaHWe AUCUUNNHDI

[051036]
HeopraHuueckne matepuanbl U GU3MKO-XMMUYECKAA UOEL0N0MMUA UX
co3MaHuA

MpenoaaBaTenbCKuit coctas

Bobpbiwesa Hatanbsa MeTpoBHa
K.X.H., JOLEHT
n.bobrysheva@spbu.ru

oduc 3166

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — ocBoeHue obyyatowmmmnca GyHAaMeHTaNbHbIX MOHATUIA XMMUU TBEPAOTO Te/la U HeOpPraHNYeCcKom
XMMMUU, 3HAKOMCTBO C COBPEMEHHbIMW HanpaBJeHUAMMU UCCNEAOBAHUI B 061aCTV NOAYHEHUA HEOPraHUYECKUX
MaTepunasioB € 3aaHHbIMW CBOMCTBAMM.

Kypc coctouT us cneaytowmx pasgenos:

1. BBegeHuWe BK/IOYAET PacCMOTPEHNE OCHOBHbIX MOHATUA HEOPraHUYECKON XMMUWU U XUMUUN TBEPAOTO Tena,
HeobX04MMbIX A1 ONMUCAaHUA CBOMCTB HEOPTraHNYECKMX MAaTepmnanos, MOHATUA HEOPraHMYECKOro maTepuana,
KnaccuduKaLmio maTepranos ¢ y4eToM GYHKLIMOHANbHOCTU UX CBOMCTB

2. XuMmna nepexoAHbIX 3/1eMEeHTOB — OCHOBHbIE MOHATUA XMMUWN 3/IEMEHTOB, Ha KOTOPbIX 6a3NPYOTCA MPUHLMMbI
yNpaB/ieHNA CBOMCTBAMM COEANHEHUA.

3. XMMMA KOHAEHCUPOBAHHOTO COCTOAHUA — UAEA/NbHbIE U peasibHble KpUCTanibl, AedeKTbl, HeCTEXMOMETPUS.

4. [iIByMmepHble CTPYKTYpbl — HEOPraHUYeckne coeMHeHNA B HAHOPA3MEPHOM COCTOAHUM, TOHKME OKCUAHbIE
NNI€HKM, HAHOC/ION N MOBEPXHOCTHbIE HAHOCTPYKTYPbI.

5. MarHuTHbIe 1 3N1eKTPUYECKME XapaKTEPUCTUKM — 0bLmMe NOHATMA M ONMCaHWe CBEPXMNPOBOAMMOCTHU KaK
npumepa ABNEHUA, MO3BOAIOLLErO CO34aTb HOBbIW KNacC GYHKLUMOHANbHbIX MaTePUaioB

6. MPMHLUMNBI M NOAXOAbI K CUHTE3Y MaTePMaNoB — MexaHU3Mbl TBepAodasHbIX peakunii. ABneHna nepeHoca. Ponb
COCTOAHWA NOBEPXHOCTM B TBepA0da3HbIX NpeBpalleHnax. CamoopraHn3aLma BeLLLeCTBa Kak ABUXKYLLAA cuna
$GOpPMUPOBAHMA MaKPOCBOMCTB 06BEMHOWN KEPAMUKM.

7. Mpumepbl GYHKLUMOHANbHbIX MaTEPUANOB — OKCUAHAA KEPAaMMKA, MarHUTHOPa3baBNEHHbIe OKCUAbI,
beppo3aneKTpUKK, CMMHOBbLIE CTEKNA, KEpPamMUYecKue nasepbl.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne oKoOHYaHMA Kypca 0byyaroLwmecs 4OoMKHbI:

— 3HaTb Y aHa/IM3MPOBaTb COBPEMEHHOE COCTOSIHUE TEOPETUYECKUX U IKCMEPUMEHTAIbHBIX Pa3paboToK B BbIBpaHHOM
Hanpas/JeHWUU UCCAea0BaHMM;

— YyMeTb BbIBUPaTb ONTUMa/bHbIA KOMMIEKC IKCMEPUMEHTAIbHbIX METOA0B M PacYeTHbIX NOAX0A0B A/ pPelleHus
KOHKPETHOM 3a4a4u NoslyyeHua matepuana.

B pamKax NPOEeKTHOM AesATeNbHOCTU, HarnpaB/JeHHOM Ha pa3paboTKy maTepuana Cc 3a4aHHbIMU CBOMCTBAMM, 0by4atoLLmecs
NpMoBbpeTatoT HaBblKM MPUMEHEHMA OCHOBHbIX MOJIOMKEHWU U 3aKOHOB HEOPraHWYECKON XMMUM (MPUMEHUTENBHO K
KOHZAEHCMPOBAHHOMY COCTOSIHMIO BELLECTBA) NPW CO34aHUMN HOBbLIX COEAUHEHUIN U KOMMO3UTOB.

I'IonyquHble 3HAaHNA N HaBbIKN MOTYT 6bITb MCNO/Ib30BAHbI npun peweHnn NpuKnaaHbiX 3aga4y MmatepuanoseaeHnAa npu
NAaHUPOBAHUN U pPeain3aun Hay4HbIX VICCﬂe,EI,OBaHVII‘;I B Pa3/INYHbIX obnactax Xxmummu.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na
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Kopa 1 Ha3BaHue AUCUUNNHDI
[038514] OcHoBbI HayKkn 0 briomaTtepmnanax ! A_} :
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MNpenopgaBaren bCKUM COCTaAB

K.X.H., aoueHT, KopxunkoB-Bnax Buktop AnekcaHaposuy
v.korzhikov-vlakh@spbu.ru, 4209

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

MmnnaHTaThl M 3HA0MNpPOTe3bl, cKapdonabl A1 TKAHEBOM MHKEHEPUU, CUCTEMbI KOHTPOIMPYEMOTO
BbICBODOXAEHMA M HanpaBNEHHOWM AOCTAaBKMN NEKAPCTB - 3TO BCe bMomaTepuansl. Npeanaraembiii Kypc Npu3BaH
06beAMHUTD B MOHMMAHUK CyLIaTeNeil XMMUIo, MaTepranoBeseHve n G1snmonormieckne 0cobeHHoOCTM opraHMsama
yenoBeKa. Ha nekuusax CTyAeHTbl MOy4YaT MEPAPXMUUECKU CTPYKTYPUPOBAHHOE OMUCAHUE Ye/I0BEYECKOTO
opraHusma "rnasamu xumuka". MoMmyT KaKue Ku1Bble TKaHW B COCTaBE OpraHM3ma YenoBeKa Hambonee Yacto
HY)KAA0TCA B 3aMeHe Uau pereHepaunn. Ocoboe BHUMaHUe yaenseTcs BONpocam BAUAHUA XMMUYECKOTO COCTaBa
W CTPYKTYpbl MaTepManoB Ha UX B3aMMOALENCTBME C OPraHN3MOM. BaskHas ponib Npy 3TOM NMPUHALNEKUT UMMYHHOW
cucTEMe, KOTopas yCTaHaB/NMBAET B3aVMOOTHOLLEHUA MaTepuan-opraHvM3m. B Kypce onucbiBatoTcs cyllecTsytoLLme
1 NepcreKkTUBHble GU3NYECKME, XMMUYECKME N BUONOTUYECKME METOAbI MOTYYEHUA MaTepMasoB
6MOMEeANLIMHCKOTO Ha3HaYeHus.

Kypc cocToMT HauMHaeTca ¢ BBOAHOM YacTu, MOCBALLEHHON OCHOBHbLIM NMOHATUAM 6MOMaTepranoBeseHNs 1
OMUCAHUI0 aKTYa/IbHOCTW AaHHOW 061acTu. TakKe paccMaTPUBAKOTCA TUMbl U CTPYKTYPHbIE 0COBEHHOCTU TKAHEN
COCTaB/IAOLLMX YE/IOBEYECKMI OpraHu3m. [lanee AOCTYMHbIM A3bIKOM NPUBOAATCA CBeAeHUA 06 aTamax
3a)KMBJ/IEHWA PaHEBbIX MPOLLECCOB, a TAaKXKE O BaXKHEMLLEN PON UMMYHHOM CUCTEMbI HA CTaAUM BOCMANEHUS.

MpoBOAMTCA B3aMMOCBSA3b "XMMMUYECKas CTPYKTypa'"-"Mmopdonorua nosepxHoctn"-"cyabba buomatepumana s
opraHmame". Ha 0CHOBaHMM NOAYYEHHbIX 3HAHWUI pacCMaTpMBaETCA MPOLLECC 3BONOLUN BUOMaTEPMANoB OT
6MOMHEPTHBIX K 6BUOMUMETUYECKMM. NoAPOBHO paccMaTpPMUBAKOTCA TEXHONOTMM KYNbTYPbl KNETOK M TKaHeBas
UHXeHepus. B KoHLLe Kypca peyb MAET 06 oTAeIbHOM BUAE BMOMATEPMANIOB - CUCTEMAX AOCTABKM JIEKAPCTBEHHbIX

NMPOPECCUMOHANbHbIE

npenapaTtos. Takxe NPMBOAATCA OCHOBHbIE CBEAEHUA MO KOMMEpPLMaAM3aLmm buomaTtepmanos n GUoITHKe.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

JaHHbIM Kypc 6yaeT HECOMHEHHO NOJIe3eH TEM, KTO MIAHUPYET paboTaTb HA rPaHMLLE TaKMX 061acTei Kak XMmmusa, 61uonorna un
MeZMLMHA, TaK KaK N03BOAET 06PEeCTM NOHMMaHMeE B3anMOCBA3N GU3Moaormm n buoxmummm, ocobeHHocTen
bYHKLMOHMPOBAHMA UMMYHHOM CUCTEMbI HA CYAbbYy MPUMEHAEMbIX B KIMHNUYECKOM NMPAKTUKE MCKYCCTBEHHO CO3AaHHbIX
BELLECTB M MaTepuanos. MNosyyeHHble 3HaHWA NPUTOAATCA TEM, KTO BUANUT CBOE Byayliee B HAYYHbIX OpraHM3aLmax uiam
KOMMEPUYECKMX CTPYKTYpaXx, AEeATENbHOCTb KOTOPbIX CBA3aHa ¢ bromaTepuanoseseHmem, bMOMeULIMHCKON XMMUEn nnm
bapmaLeBTMKOM. TaKKe, 3TOT Kypc ABAAETCA HEOBXO4MMbIM ANs TEX, KTO BUAMUT CBOE byayuiee B o6aactu "Biomedical
engineering".

MpW YTEHMM Kypca PacCMaTPUBAOTCA OCHOBHbIE BUAbI MaTepuanos Ansa bruomatepnanos, YTo cnocobeTByeT GopmMMpPOBaHUIO
6a30BbIXx 3HaHM B 061acTN maTepuanoBeseHua. NMpu 3Tom 0cobeHHOCTbIO AaHHOTO Kypca ABAAETCA NPEeNoAHECEHME B
[0CTYNHOM pOpMe OCHOBHbIX MOHATUI U NPOLLECCOB, CBA3AHHbIX C BUONOTNEN U MEANLNHOW, TAKUX KaK: UMMYHHbIV OTBET,
pacrno3HaBaHWe CBON-YY»KOM, NEPBUYHbBIE KNETKM U KNETOUYHbIE KY/IbTYPbl, ayTOr€HHAaA KNETOYHasA TPAHCNAAHTALMA 1 Ap.

AtTectauma saver TecTuposatne Na6opaTopHbie / MpaKTuyeckue pabotbl Het



KonunuectBo 3aueTHbIX eauHuy, 2 a o e mlls A At O s B

Koa v HasBaHWe AUCUUNNHDI

051037 "CBowncTBa M NPMMEHEeHMEe NOBEPXHOCTHO-aKTUBHbIX BeL,ecTB"

MNpenopgasarten bCKUM COCTaAB

K.X.H., goueHT, Munaesa Onbra FOpbeBHa

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

3afaveit Kypca ABNAETCA BBEAEHMEM K 6ONbLIOMY pa3feny COBPEMEHHON XMMUU, NOCBALLEHHOMY
MULLENI006pa3yHoLLMM NOBEPXHOCTHO-aKTUBHbIM BELLECTBAM, 3HAKOMCTBO C PAAOM COBPEMEHHbIX GU3NKO-
XMMWYECKMX METOL0B UX UCCNEeA0BaHMA U cnocoboB npumeHeHnsA. CamoopraHM3aums B TaKUX CUCTEMAX NPUBOAMUT
K 06pa3oBaHMtio 6oraTtoro Mmpa HaHOCTPYKTYP — MOHOC/I0EB, MULLEN, BE3UKYA, MeEMBPAH, BUKOHTUHYANbHbIX
CTPYKTYP. Llenb Kypca — No3HaKoOMUTb CyLluaTesielt C TEOPeTUYECKMM onmMcaHeM U GU3UKOXMMUYECKMMU
CBOMCTBMM TaKMX cucTem. Ha OCHOBE MoJlyYeHHbIX MPeACcTaBNEHNA ONNCaTb BOSMOMHbIE MPUMEHEHUSA
NOBEPXHOCTHO-aKTUBHbIX BELLECTB.

B pamKkax Kypca paccmaTpuBatoTca caeaytowme TeMbl:

1. BBegeHue. [I0BEpPXHOCTHOE HATAMKEHUE KAK XapaKTePUCTUKA MexXpasHOM rpaHuLbl. MoBepXHOCTHAA aKTUBHOCTb
1 NOBEPXHOCTHO-aKTUBHbIE BelecTBa. CTpoeHune un Knaccudukauma MAB. /16 U KpUTUYECKMIA MapaMeTp YNaKoBKM.
MAB 1 oKpyawLaa cpesa.

2. NoBepPXHOCTHO-aKTMBHbIE BELLECTBA Ha FpaHuLe pa3gena ¢a3. MeTos cnos KOHEYHOM TONLMUHBI U METOL,
NOBEPXHOCTHbIX M36bITKOB [M66ca. YpaBHeHUs aacopbunn M'bbca u fleHrmiopa. CTpoeHne aacopbLUMOHHbIX C/I0eB
MAB. OcobeHHocTM aacopbuum MNMAB Ha NOBEPXHOCTM pa3aena XUaknx ¢as 1 Ha NOBEPXHOCTU TBEPAbIX Te.

3. MuuennoobpasoBaHue MAB. Pasamep 1 CTpyKTypa Muuena. Kputnyeckas KoOHLEHTpauma muuenioobpasoBaHums
(KKM). 3aBrcmocTtb KKM 0T cTpoeHUsi MOJIEKY1 MOBEPXHOCTHO-aKTUBHbIX BELLLECTB, TEMMNEPATYPbl U PACTBOPEHHbIX
BELLEeCTB. 3aBMCMMOCTb pacTBopumocTm MAB oT TemnepaTtypbl. ToUKa U rpaHnua Kpadta. Touka NOMyTHEHUA.
TepmoAnHaMMKa MULENAAPHOTO pacTBopa. 3apas muuennbl. CteneHb CBA3bIBaHMA NPOTUBOMHOB. YcnoBKe
arperaTMBHOro paBHOBECUSA.

4. ®a3oBoe NoBeAeHWE KOHLLEHTPUPOBAHHbIX CUCTEM MOBEPXHOCTHO-aKTUBHbIX BELLECTB. 3aBUCMMOCTb TUNA U
pa3smepa MULENA OT KOHLUEHTPauuun 1 Tuna MAB. CTPYKTYpbl }KUAKOKpUCTanaMYeckux ¢as. Pasosble guarpammbl.
5. MpumeHeHwue MNMAB. Contobuamsaums n MULEANSPHbIN KaTaans. XMMUYECKMEe PeakLmum B MUKPOreTePOreHHbIX
cuctemax. NMeHoobpasoBaHme B pacteopax MAB. IMynbcumM 1 aMybraTopbl. YACTALME KOMNO3ULMKN Ha OCHOBE

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3y/nibTaTe 0CBOEHMA Kypca obyyatoLimecs noayyatoT 6a3oBbie 3HaHWUA O KONNOUAHOM XMMUM MOBEPXHOCTHO-aKTUBHbIX
BELLECTB Y UX BO3MOXHbIX MPUMEHEHMSAX, HABbIKM OMMUCaHUA NOBEAEHUA MULENIAPHbIX CUCTEM, MOTYT OXapaKTePM30BaTh
MULLENNAPHbIE PACTBOPbI M pacTBopbl MAB ¢ TOUKM 3peHUs NX GUUKO-XMMUYECKMX CBOMCTB.

Cnywatenu Kypca noayyat npeacraB/ieHre 06 OCHOBHbIX COBPEMEHHbIX HanpaB/ieHUAX B TEOPETUHECKMX U NPAKTUYECKUX
UCCNefoBaHUAX CUCTEM, COAEPsKaLLMX MAB, BKAOYasA MULENNPAHbIE PACTBOPbI, MUKPO3MYIbCUM ABYMEPHbIE HAHOCTPYKTYPbI.

AtTecrauma sayer yCTHO Na6opaTtopHbie / MpakTuyeckne paboTtbl Het



Konuuecrao saueTHbIx eauiy 2 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051033]
CUMMETPUA KPUCTANNO0B N HAHOCTPYKTYp 1

MNpenopgasarten bCKUM COCTaAB

A.¢.-M.H., npodeccop, IsapectoB PobepT AneKkcaHapoBumY
r.evarestov@spbu.ru, KomH. 1153

K.X.H., AOUeHT, baHaypa AHgpelt Bunosuy
a.bandura@spbu.ru, KomH. 1156

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc HanpaBaeH Ha U3y4YeHWe 31IeMEHTOB TEOPUU CUMMETPUUN KPUCTA/INIOB, KOTOPbIE HEMOCPEACTBEHHO CBA3aHbI C
MaTeMaTUYECKUM NpeacTaBeHNneM onepaLmnin CUMMETPUN U MATPUYHBIM anNapaTom 3a4aHuA U NpeobpasoBaHus
ATOMHbIX KOOPAMHAT MPU oNepaLmax CUMMETPUM U TpaHCHOPMaLMKM CUCTEMbI HA3UCHbBIX BEKTOPOB.
PaccmaTtpumBatotcs: Mpaman peweTka Kpuctaana. CummopdHble 1 HecummopdHble onepaumm. JIMHenHble
npeobpasoBaHUA OCHOBHbIX BEKTOPOB TpaHCAALMK. Mo3uumnm YalikoBa. ObpaTHas peLueTka KpucTania.
COOTHOLLEHMA OPTOrOHA/IbHOCTU. ATOMHbIE IMHUM U NJIOCKOCTU B KpucTanne. UHaekcel Munnepa.
MNpeobpasoBaHne 06pPaTHOM pPeLLETKM, MOPOKAAEMOE NPeobpazoBaHUEM MPAMON PELLETKN.
Kpuctannorpaduyeckune 6asbl gaHHbIX, PopmaTbl KOOPAMHATHBIX GainnoB. NocTpoeHne u BU3yanmsaumsa
KpUCTananyeckon cTpykTypbl B nporpammax WL Viewer, Diamond, Vesta n Materials Studio.
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HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

HaBbIKkM nocsie NpoxoxKaeHusa Kypca / Kak MOXKHO MPUMEHUTb NoNyYeHHble 3HaHNA

Mony4YeHHble 3HaHWUA HEOHXO0AMMbI:

1. NMpwv onpeaeneHnmn 1 3agaHNM NAaPaMeTPOB 3EMEHTAPHbIX AYEEK M KOOPAMHAT aTOMOB /151 KOMMbIOTEPHOTO
MOZE/IMPOBAHNA M KBAHTOBOXMMMUYECKMUX PACUYETOB KPUCTA/INOB U APYrMX CUCTEM C MEPUOANYECKUMMU TPAHUYHBIMWU YCAOBUAMMU.
2. MpY NOCTPOEHUM NEePUOLUYECKMX MOLEIeN, OCHOBAHHbIX Ha MOHATMM "cynepsadenkn”, ana onucaHua gedeKTHbIX
KPWCTaNNO0B, TBEPAbIX PACTBOPOB M APYrMX cNaboynopaaoueHHbIX CUCTEM.

3. Mpu MOAENMPOBAHMMN U MHTEPMPETALMMN TAKMUX GU3NYECKMX CBOMCTB, KaK KOHCTaHTbl M MOZY/W YNPYrocTu, GOHOHHbIE
CMEeKTPbl, MapaMeTpbl 3/IEKTPOHHOM CTPYTYPbI, TOMNONOTMYECKUE XaPaKTEPUCTUKM SNEKTPOHHOM MAOTHOCTK.

AtTtecTtauma sayer 6annbHo-peliturrosan  JTabopaTopHble / MpakTUueckue pabotbl  Het



Komuuecrso sauethuix eauimy 2 1 CEMECTP

Koa v Ha3BaHMe AUCLUUNIUHDI
038516 CuHTE3 U NpUMeHeHMe NenTUA0B U NOAMAMUHOKUCAOT

MNpenopgaBaren bCKUM COCTaAB

K. X. H., goueHT N'ypbAHOB MBaH AnekceeBuny
i.gurianov@spbu.ru
KomHaTta 4208

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B Kypce nekumin "CuHTE3 N NPUMEHEHWE NENTUAO0B U NONMAMNUHOKUCAOT" M3NaratoTcsl OCHOBHbIE MPUHLMMbI U
noAaxoAbl MenTUAHOIO CUHTE3A U CMHTE3a MOJIMMEPOB Ha OCHOBE aMWHOKMUCAOT, Bbibopa cTpaTerMm nenTMaHoro
CUHTE3a B 3aBUCMMOCTM OT KOHEYHOM CTPYKTYPbI, CUHTE3a NENTUAOB U NENTUAOMUMETUKOB KaK 1EKAPCTBEHHbIX
npenapaToB U NPUMEHEHWUA NENTUA0B U NOANMAMUHOKUCAOT B PA3INYHbIX 061aCcTAX BUOMEANLUHDI U
HaHOTEXHONOTUM.

OCHOBHble TeEMbI Kypca BK/HOYAOT B Cebs:

1. HomeHKnaTypa, CTPYKTYpa Y XMMUYECKME CBOMCTBA aMUHOKMUCAOT. CTPYKTYpa NenTuaHOM CBA3N.
MpoCTpaHCTBEHHAn OpraHmn3aLms NenTuaoB U 6enKos.

2. MeTtoabl 06pa3oBaHus NenTUAHOM cBA3U. [obouHble peakunn (pauemmnsauma). MeToabl akTuBaLMm
KapboKCcUAbHOM rpynnbl.

3. 3awwmTa 1 Aeb1oKMpoBaHMe aMUHOTPyNMnbl. OCHOBHbIE 3aLWMTHbIE FPynMbl. 3alLMTa U AebNoKMpoBaHMe
KapboKCUAbHOM rpynnbi.

4. 3aWmnTHbIE rpynnbl 6OKOBbIX GYHKLMOHAIbHbIX FPYMNM aMUHOKUCAOT. KOMBMHMPOBaHME 3aLLMTHBIX FPYN.
OpTOroHa/bHble 3alWUTHbIE FPYNMbI.

5. OCHOBHble NPUHLMNbI TBEPA0dA3HOTO CMHTE3a NenTUAoB. MoAnMepHble HocUTeNn Aas TBepAoda3HOro cMHTesa
W INHKEPbI.

6. MeToabl NoNyyeHUsa NoAnaMUHOKUCAOT. KapboKenaHrMapuaHoiit metos,. NMoboyHblie peakumu. MpumeHeHue
NOANAMMUHOKMUCAOT.

7. MeToabl aHann3a CTPYKTypbl NeNTUA0B.

8. OCHOBHble NPUHLMIMbI NENTUAHOTO AN3aliHA. CUHTE3 U NPUMEHEeHUe NenTUAOMUMETUKOB.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoskaeHua Kypca byayT nprobpeTeHbl OCHOBHbIE 3HaHWA O COBPEMEHHbIX MeToAax NenTUAHOro CMHTe3a M
aHaIMTUYECKMX METOAAX, UCMOJIb3YEMbBIX MPY U3YHEHMUM CTPYKTYPbI NENTUAO0B, @ TAKXKE MEANLMHCKUX U BUOTEXHONOTMYECKMX
061aCcTAX MX MPUMEHEHWA KaK JIeKapCTBEHHbIX NpenapaTtos. MoM1mo pacluiMpeHms 3HaHMI B 061aCTU OpraHUYecKon XMmnm B
LLe/I0M, NOJIYYEHHbIE HAaBbIKM MOTYT HAalUTW MPaKTUYECcKoe NPMMEHEHUE KakK B 1t0bbix 06aacTax GromeauumHbl 1
HaHOTEXHO/I0TMK, TaK M Npu paboTe B GapMaLLeBTUYECKMX KOMMaHMUAX.

AtTecrauma sayer yCTHO Na6opaTtopHbie / MpakTuyeckne paboTtbl Het



Konuuecrao saueTHbIx eauiy 2 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[046834] dn3nKo-xMmmyeckme oCHOBbI Pa3paboTkm GYHKUMOHANbHbIX
MaTepuanoB ONTUKK

MNpenopgasarten bCKUM COCTaAB

K.X.H., AOUEHT, TBepbsAHOBNY AHApPen CTaHMC/1aBOBUY
a.tveryanovich@spbu.ru
KOMH. 1168

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

1. BeegeHue. Npeamet Kypca 1 ero HasHayeHue. NoHATue 06 onTuyeckmx matepuanax. ictopma passutua
ONTUYECKOro MaTepuanoBefeHNA: OT NAaCCUBHbLIX MAaTEPUANOB K aKTUBHbBIM M HAHOCTPYKTYPUPOBAHHbIM CUCTEMAM.
2. ONTUYecKne CBOMCTBA MaTepmanoB U MeToapl Ux onpeaeneHus. MokasaTenb NPeNOMIEHUA U ero AUcnepcus.
MornolieHne n pacceaHue ceeTa. MeTtoabl onpeaeneHna onTMyeckmx cBoncTe. Cneunduyeckme TpebosBaHms,
npeabaBaaeMble K ONTUYECKUM MaTepuanam.

3. MeToabl CMHTE3a ONTUYECKMX MaTepuanos. ObLime NPUHLLMNbI CUHTE33 HEOPraHUYECKUX OMTUYECKUX
maTtepuanos. Mpumecu 1 nx NPoUCXoxKaeHNA. OCHOBHblE CNOCO6bLI OYMUCTKM MaTepPManoB.

4. OnTuyeckune ctekna. NMoHATNE O CTEKI00H6Pa3HOM COCTOAHUM M OCHOBHbIX KNAaCCax HEOPraHNYECKMX CTEKO.
MeToabl CMHTE3a CTeKO pa3Horo Tuna. ONTUYeCKMe CBOMCTBA CTEKO.

5. MoHOKpU1CTanibl U onTUYecKkas KepaMuKka. MeToabl BbipalMBaHUA MOHOKPUCTANOB. MoHATME 06 onTUYecKown
Kepamuke.

6. ToHKMe nnieHKU. OCHOBHbIe MeTO/bl MOIYyHEHUA TOHKUX NIEHOK: TEPMUYECKOE NUCMapeHne B BaKyyme, KaTogHoe
M MarHeTpoHHOE pacnblNeHne, XMMUYecKoe HaHeceHue 13 razosoli ¢asbl (CVD, PECVD, MBE), HaHeceHue 13
pacTBOpPOB.

7.30/1b-resib U HAHOCTPYKTYPMPOBaHHbIe cucTemMbl. MpoLecc NoayYyeHna matepuana 30/b-reJib METOA0M.

8. ®oTO4yBCTBUTE/IbHBIE MaTepuanbl. [TOHATHE O poTopesmncTax.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

dyHOameHTaIbHble 3HaHWUA B 061aCTU ONTUYECKMX MaTepuanoB. OCHOBHbIE MOMOXKEHUA U KOHLENLMU MaTepManoBeseHns
NPUMEHUTENIbHO K pa3paboTKe HOBbIX ONTUYECKMX MaTEPMANOB PA3/IMYHOTO Ha3HaYeHus. HaBbIKM MPUMEHEHNA 3TUX
MOJIOXKEHMI NPU PELIEHMUM KOHKPETHbIX 3a4ad.

Mony4YeHHble 3HaHWA ByAyT No/e3Hbl NPU UCCAeA0BaHNM U Pa3paboTKe Pas/iMyHbIX ONTUYECKMX MaTEPMasIOB.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konunuectso 3a4yeTHbIX eauHUL 3 i AV ™

Koa v HasBaHWe AUCUUNNHDI

041450
B3anmogencreme na3epHOro U3ay4yeHmn ¢ BELWECTBOM:

dyHOAMeEHTaNbHble acnekTbl U NPUMEHEHME B XUMUU
MpenoaaBaTenbCKuit cOCTaB

4.X.H. npodeccop MaHbLIMHA AnMHA AHBAPOBHA,
a.manshina@spbu.ru,
NHCTUTYT xumnu, odumc 2101

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B pesynbTaTe ocBoeHMA Kypca obyyatowmecsa noayyatotT 6a3oBble 3HaHMA 0 TOM, YTO TaKOe SIa3epHOE U3/yYeHue,
YTO TAKOE BELLECTBO C TOUKM 3PEHMSA ONTUYECKUX ABNIEHWNIA, KaKMM 06pPa30oM NPOUCXOAMT PacnpoCTpaHeHMe
1a3epHOro U3y4YeHUA B Pa3NIMYHbIX cpeaax (AN3NEKTPUKM, NONYNPOBOAHUKMN, MeTa/ibl, BUONOrMYECKME CUCTEMDI).
Mpy1 B3aMMOLENCTBMMN S1a3€PHOTO U3/y4YEeHMSA C BELL,ECTBOM MOTYT U3MEHATLCA CBOWCTBA U3/IyY4EHUA U/Uau
BELLECTBA, YTO ABNAETCA 3aMeyaTesibHbiM 6a3McoM ANA KaK UCCNe0BaHMA BELLECTBA, a TaKKe A7 MoanduKaLmm
BELLECTBA UM CMHTE3a. Mbl TaKXKe paccmaTpMBaemM BTOPMYHbIE MPOLLECChI, Pa3BMBAIOLLMXCA B pe3yibTaTe
BO3eMCTBUA Na3epHOro M3/ly4YeHnsa Ha BELLECTBO, 0b6CyKaaem BO3MOXKHOCTM 1a3ePHOro YNpas/ieHus npoLeccamm
B TBEPAbIX TENAX, PO/N J1a3ePHOTO U3TyYEeHUSA NPU U3YYEHUU U USMEHEHUMN CBOMCTB BELLECTBA.

PaccmatpurBaloTca BOMPoChl, CBA3aHHbIE C 04HO- U MHOFO-GOTOHHbLIMW MPOLLeCCaMK, MPUBOAALLMMM K
JIIOMMHECLLEHLMMN BELLECTB, Pa3/IMYHbIM BUAAM PacCesHUs, Na3epHoi abaaumm 1 T.n. Bee aTn ABfeHMA NO3BOAAIOT
NOMYUYUTb BaXKHYH MHPOPMaLMIO O CBOMCTBAX BELLECTB M MAaTEPUANOB, KOTOPbIE Bbl CUHTE3UPOBAIN.

Ocoboe BHMMaHMWe yaenseTcs B3aMMOLENCTBUIO 1a3ePHOTO U3/lyYeHNUsA C HAHOCTPYKTYPUPOBAHHbIMU 06 bEKTaMM U
CONyTCTBYOLWMM 3GdEKTam, KOTOpbIE MOTYT BbiTb UCMO/Ib30BaHbI A4J/19 XapaKTePU3aLLMM HAHOCTPYKTYP 1
HaHOMaTepMasnos.

OcBOoeHMe Kypca MOMOXKET BaM pa3obpatbea B GU3NKO-XMMUYECKUX 3 deKTax, KOTopble MOTyT bbITb
MCMo/Ib30BaHbI MPU UCCNEL0BAHMM MPOBAEM XMMUUN U MaTePUaNOBELEHUS.

MPOPECCUOHAJIbHbIE

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

OvcumnanHa yyactsyet B GOpMUPOBAHMM TPAEKTOPUK MO HeopraHMYecKon Xummm, Xumumn TBepa0ro Tena,
MaTepuanoBeaeHuio. MonyyeHHble 3HaHWA PacMPAT apceHasn CPeacTB, MO3BOIAILLMX UCCNEA0BaTL CBOMCTBA
CUHTE3MPOBAHHbIX BAMMW COEAMHEHMI U BELLLECTB, a TaKXe CPeACTB ynpasieHUs GU3NKO-XMMUYECKUMMU U ONTUYECKUMM
CBOWCTBaMM BalLMX 06 BEKTOB. MccnegoBaHMe CBOMCTB BELLECTB M MaTepMasios C UCMNO/b30BaHNEM OMNTUYECKOrO M 1a3epPHOro
M3Iy4eHUA ABNAETCA "3010TbIM CTaHAAPTOM" MPU XapaKTepm3aLmm LWMPOKOro NepeyHs BELeCcTB U MaTePUasoB.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpakTuyeckue paboTtbl Het



Konuecrso 3aueTHbrx eaumyy 3 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

051040
OnTnyeckne meTtoabl UCCAeA0BaAHMA NMOBEPXHOCTM M HAHOYACTUL,

MNpenopgaBaren bCKUM COCTaAB

K.X.H., AoueHT ConoBbeBa EneHa BukTopoBHa e.solovieva@spbu.ru 2093

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — popmmnpoBaHue GyHAaMEHTANIbHbBIX 3HAHUM O GUINYECKON XMMUM MOBEPXHOCTU U COBPEMEHHbIX
ONTUYECKUX METOLOB MUCC/ef0BaHMA NOBEPXHOCTMU, aACOPOLIMOHHbBIX ABNEHUIA, CUCTEM C PErYNAPHbIM
HaHopenbedom U HaHOYACTULLAMU. 334341 OCBOEHUA Kypca — GOPMUPOBAHME Y 0OYYAOLWMXCA LLeNIOCTHOM KapTUHbI
BO3MOXHOCTEM COBPEMEHHbIX ONTUYECKUX METOA0B UCCeL0BaHUA MOBEPXHOCTU U CO34aHMeE Ha €€ OCHOBe
NpeAnocbIIOK K CAaMOCTOATE/IbHOMY OCO3HaHHOMY Bbl6OpPY METOAA PeLleHNA KOHKPETHbIX 3a4au.

CnywaTenn Kypca CMOryT 0CO3HaTb NPEUMYLLECTBA MU OrPaHUYEHUA PA3IMYHbIX ONTUYECKUX METOLO0B,
ONTMMM3MPOBATL BbIGOP METOAA NPU PELIEHUN KOHKPETHbIX GUSUKOXMMUYECKUX 334a4; HAYy4aTCA NOAYYaTh,
06pabaTbiBaTb M aHANM3MPOBATbL CNEKTPA/IbHbIE AAHHbIE, U3BAEKATb U3 HUX MHOOPMALMIO O CTPYKTYPE M CBOMCTBaX
HaHopenbepHbIX NOBEPXHOCTEN N 0COBEHHOCTAX aACoPOLMM YaCTUL, Pa3/IMYHOM NPUPOAbI.

Kypc BKOYAET NEKLMM, CEMUHAPbI U 1abopaTopHble paboTbl.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mo uToram ocBoeHUA yyebHOM NporpaMmmbl Kypca caywartenn byayT noHMMaTb Poaib GU3NYECKOW XMMUN B COBPEMEHHOW
XMMMUU MOBEPXHOCTM, @ TaKXKe 3HaYeHNe U BO3MOXKHOCTM ONTUYECKMX METOL,0B UCCNEA0BAHMA NMOBEPXHOCTU M HAHOYACTUL,
Mo UToram OCBOEHUA AUCUMMANHBI 0ByYatoLmecs

1. BO/KHbI UMETb NPeACTaBAeHME O GUIMKO-XMMUYECKMX 0COBEHHOCTAX CBOMCTB MOBEPXHOCTU M NOBEPXHOCTHbIX NPOLLECCOB
2. nonyvatoT 6a3oBble 3HaHWA 06 OCHOBAX ONTUYECKMX METOA0B, PEANN3YEMbIX Ha MeXKba3HOW rpaHuLe

3. MOAYYalOT YMEHUSA U HaBbIKM MCCeA0BaHNA NOBEPXHOCTU ONTUYECKMMU METOAAMM U MHTEPMPETALMUM NOAYHEHHbIX
pe3ynbTaTos

AtTectauma zauer VCTHO Na6opaTtopHbie / NMpakTuyeckue paboTtbl na



Konuecrso 3aueTHbrx eaumyy 3 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[005455]
CoBpemeHHble TeHAEHL MM PAa3BUTUA aHAIMTUYECKON XpomaTorpadum

MNpenopgaBaren bCKUM COCTaAB

[.X.H., npodeccop PogmHkos Oner Bacunbesuy
Mom. 3128, o.rodinkov@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

ONCUMNANHA CTaBUT CBOEW Lie/Ibio U3/10XKEHWE OCHOBHbIX NMPUHLMMOB U TEHAEHLMI PAa3BUTUSA COBPEMEHHOM
aHaNUTMYECKOW XpomaTtorpaduu, annapatypHoro opopMaEHUN U HOBEMLLNX METOAOB NPO6OMNOArOTOBKM, TaKMX
TBEPAOA3HaA, }KUAKOCTHAA M NapodasHan MUKPOIKCTPAKLMA B XpomaTorpapuyeckom aHanmse. Ocoboe
BHUMaHWE yaenseTca KanuaaapHoi ra3oBoi XxpoMmaTorpadum 1 BbiICOKO3IPPEKTUBHOMN KUAKOCTHOM
xpomatorpadpum (BIHKX), BKIoYas pasnnMyHble TUMbI KAaNUANAPHBLIX KONOHOK, KAacCUbUKALMIO CTaumoHapHbix a3
1 aacopbeHToB. PaccmaTpmBatloTCA KOHCTPYKUMA, NPUHLMUMbI GYHKLUMOHMPOBAHMNA U XapaKTEPUCTUKM HOBEMLINX
[OETEKTOPOB U NePCrneKTUBbI X Pa3BuUTUA. OBCYKAAHTCA BO3MOKHOCTU COBPEMEHHbIX 1ab0PaTOPHbIX
XpomaTorpados 1 xpomatorpaduyeckmx NnpuctaBok. OCBOEHME AUCLUMIMHBI BKIOYAET NPOBEAEHNE CEMUHAPCKUX
3aHATUI, HA KOTOPbIX CTYAEHTbI BbICTYMAOT C KPAaTKMMM 3apaHee CorlacoBaHHbIMM COOBLLEHMAMM MO aKTyaIbHbIM
BOMPOCaM aHa/IMTUYECKOM XpomaTorpaduu.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

OcBOeHME HaCTOALLEN AUCLUMNANHBI NO3BOANUT 0by4aeMbiM OB/aAETb CTpaTernel BbiIbopa METOA0B pasaeieHns 1
KOHLLEHTPMPOBAHUA U TMBPUAHBIX METOA,0B aHA/IM3a ANA PeLleHNA KOHKPETHbIX aHaIMTUYECKMX 33434 U HAyYuT OLLeHUBaTb UX
aHa/IMTUYECKME BO3MOXHOCTM. Mo/lyYeHHbIe 3HAHUA MOTYT HalNTK NPUMEHEHME BO BCex chepax AeATeNIbHOCTU, CBA3aHHbIX C
onpeaeseHneM opraHMYecKMX U HEKOTOPbIX HEOPraHMYECKMX BELLECTB B Pa3/INYHbIX 06bEKTaxX OKpYrKatoLLen cpeapl,
6MONOTMYECKUX KUAKOCTAX, papmnpenapaTax, MULLEBbIX NPOAYKTaX.

ATTectauma sksameH  vcTHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuecrso 3aueTHbrx eaumyy 3 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[004037] Ctepeoxnmua n KOHPOPMALMOHHbIN aHA/IN3 OPraHUYECKMX
coegnHeHNM

MNpenopgaBaren bCKUM COCTaAB

OOKTOP XMMUYECKNX HayK, npodeccop, XnebHnkos AnekcaHap Peogocmnesmny
a.khlebnikov@spbu.ru, 4231, 4229A.

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

3HayeHne CTePEOXMMIUN U ee MECTO B CUCTEME 3HAHMI MO OPraHNYeCcKoM XMmnmK. OCHOBbI CTaTUYECKOWN
cTepeoxnmmm. Ctepeonsomepus. XupanbHOCTb. DHaHTMOMepUsA. Aunactepeomepus. Cnocobbl M306paskeHUs n
HOMEHK/1aTypa cTepeon3omepoB. CTepeoreHHble 31EMEHTbI, LLEHTPbI, OCU U NJI0CKOCTU XMpPanbHOCTU. KoHuenuma
TOMHbIX OTHOLLIEHWI. NpocTepeon3omepusa U NPOXMPANbHOCTb. IKBUBANEHTHbIE, SHAHTUOTOMHbIE U
[MacTepeoTONnHble OTHOLLIEHWA FPYNN U CTOPOH B MOeKynax. ABCONOTHaA U OTHOCUTENbHAA KOHGUrypauma
monekyn. Metogabl onpeaeneHus KoHourypaumm. Metoapl onpeaeneHua SHAHTUOMEPHOTO U AMACTEPEOMEPHOTO
coctaBa. MeTozabl pasaeneHuns guactepeomepos. PaLemmyeckme moandukaumm. TUnbl KPUCTaNIUYECKUX
paLemaToB, UX CBOMCTBA, MPUHLUMIbI M METOAbI paclienieHnsa Pacliennsatolwme peareHTbl. KuHetuyeckoe
pacwenneHue. PepmeHTaTUBHOE paclienneHune. Pauemumsauma. AcCMMMeTpUYECKMEe NpeBpaLLeHNns
Aunactepeomepos. [poCcTpaHCTBEHHAA M30MEPUA COEAUHEHUI C ABOMHBIMU CBA3AMM U CNIMPAJIbHbBIX MONEKY.
[Ounactepeomepus asikeHOB. Ti- U o-FennueHbl. ATpononsomepua. KoHpopmaLmm aLMKANYECKUX MONEKRY.
KoHdpopmavumm ataHa, byTaHa, NeHTaHa U APpYrMx aunKANYECKMUX MOEKY, CUH-NEHTAHOBOE B3aUMOALENCTBUE.
KoHdpopmaLmm kapboumnkanyeckmx monekyn. Konbopmaumm n ctepeognHaMmKa LMKNONEHTaHa, LIMKIOreKcaHa,
WMHBEpCUA LKA, NceBaoBpaLLeHme. KoHpopmaumm gpyrnx Kapboumknos. TpaHCaHHYAAPHOE B3auMoLencTeme.
TMapuHAaHbI, EKANNHBI, NEPrMAPOAHTPaLEHbI U NeprugpodeHaHTpeHbl. KoHPopmaLMoHHbIe 0cobeHHOCTH
reTepoumkaoB. NMpammnaanbHas MHBEPCUA Y TPEXKOOPAMHUPOBAHHOIO LLeHTPa. AHOMEPHbIV 3P deKT,
row-sppeKkt. KoHpopmaLma 1 peakuMoHHaa cnocobHocTb. Ctepuyeckune apdekTbl. CTepeo3NeKTPOHHbIE IPPEKTbI.
YpaBHeHue YuHcTenHa-XonHecca, npuHumn KyptnuHa-fammera. CtepeocenekTMBHOCTb. MpoCTpaHCTBEHHbIE
MOZENN NepexonHoro coctoaHua. Mogenb ®enknHa-AHa. MeToabl KOHTPOA abCONOTHON CTEPEOXMMUM B CUHTE3E

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mo uToram ocBoeHMn yyebHOM NPorpaMmmbl Kypca CaywaTtenn 40aKHbl 3HaTb OCHOBHbIE NMOHATUA CTEPEOXMMUN U
KOHGOPMALMOHHOTO aHAIN3a OPraHUYECKUX COeAUHEHUIN, METOAbI U3YHEHUS CTEPEOXMMMUM OPTaHUYECKMX MOIEKYN B
MPUNONKEHUWN K PA3IMYHBIM KJ1aCCaM OPraHNYeCcKMX COeAMHEHWI. B pe3yibTaTe 0CBOEHMA Kypca obydatoLlmecs noiy4atot
HaBbIKM MPAKTUYECKOro NPUMEHEHMSA MOYYEHHbIX 3HaHWU NPU aHaIM3e U YCTaHOB/EHWUM MPOCTPAHCTBEHHOM CTPYKTYPbI
MOEKY, UCCNeA0BaHUMN NPOCTPAHCTBEHHbIX GAKTOPOB B XMMUYECKUX PEAKLMSAX.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[046841] BBeaeHMe B XEMOMETPUKY

MNpenopgaBaren bCKUM COCTaAB

O.X.H., npodeccop Kabeapbl aHAAUTUHECKON XUMUKN UHCTUTYTa xummm CI6IY
KupcaHos Amutpuin Onerosumy

d.kirsanov@spbu.ru

KOMHaTa 3142

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B xoAe Kypca n3yyatoTca OCHOBbI XEMOMETPUKM - pa3aeia COBPEMEHHOW XMMUM, MOCBALLEHHOIO NPUMEHEHUIO
METOZ0B MALLUMHHOIO 0BYyYeHNA AN peleHnsa XMMUYEeCcKUX 3a4a4. Ha pasnnyHbiXx npumepax peanbHblX SaHHbIX
obyyatowmecsa Hay4aTca Nob30BaTbCA METOAAaMM MHOFOMEPHOW KNaccudmKaLma U perpeccum Aas pelleHna 3aaad
aHaNIUTUYECKOM, GU3NYECKOM XMMUM U XUMUYECKOTO MaTepuanoBeaeHus.

B xoze Kypca Mbl NO3HAKOMMMCA C MATPUYHbIM NPeaCcTaBAEHNEM XMMUYECKUX AaHHbIX, OCHOBaMM PaboTbl B cpese
CTAaTUCTUYECKMX BblYMCNEHUI R, NOAPOOHO M3yUMM METOL rMaBHbIX KOMMNOHEHT, HAYYMMCA peannsaummn metoaa
LITAaTHBIMK CpeacTBaMM R, MHTepnpeTauumn rpadmMKoB CHETOB M HArpy30K B 3TOM MeToaa. Mbl MU3y4MM OCHOBHbIE
MeTo/bl MHOTOMEPHOM KAaccUbUKALUN U AUCKPUMUHALUW, MPUMEHAEMbIE K XMMUYECKUM SAaHHbIM: METOZ,
6aunkanwmnx cocepen, metos SIMCA, HayunMmcA NPOBOAUTb aHANM3 AAHHbBIX 3TUMUW aAropuUTMamm B bubanorekax R.
Mbl TaK¥Ke NO3HAKOMMMCS C aNTOPUTMAMM, MPUMEHAEMbIMU A5 KOIMYECTBEHHOTO aHaM3a XMMUNYECKUX SAHHbIX
M YUCNEHHOTO MPOTrHO3MPOBAHMA PA3INYHBIX XMMUYECKUX NapaMeTPOB: METOAOM MHOMKECTBEHHOW IMHENHOM
perpeccuun, MeToAoM Perpeccum rno rnaBHbIM KOMMNOHEHTaM, METOLAOM MPOEKL M Ha NaTEHTHbIE CTPYKTYPbI.

MMeeT pag cneunduyeckmx ocobeHHocTen, CBA3AHHbIX C MPUPOAON XMMUYECKUX AAHHbIX.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoXKAeHUa Kypca Bbl byaeTe 3HaTb BaXKHeNLWMNE METOAbl MHOTOMEPHOM 06paboTKM XMMUYECKUX AaHHbIX,
MCNoJib3yemble B COBPEMEHHOM XMMWM, OBNaZeeTe OCHOBAMM NMPUMEHEHUSA CPeabl CTaTUCTUYECKUX BbIYUCAEHWUI R ans
PeLIeHNA XMMUYECKUX 3aa4, CMOMKETE MPUMEHATb METOAbl XeMOMETPUKM AJ/1A NPOBEeAEHMA Pa3Bef0YHOro aHaansa AaHHbIX,
MHOTOMEPHOW KAaccudUKaLmMm 1 AUCKPUMUHALLMM, MHOTOMEPHOTO PEerpeccCMoOHHOI0 MOAEANPOBAHMS.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

051049 MeToAap! pacyeTa U OUEHKN TEPMOANHAMMYECKNX
XapPaKTEPUCTUK XMMUYECKUX COEQUHEHMUN

MNpenopgasarten bCKUM COCTaAB

K.X.H., npodeccop, TMMOLWKNH Anekcen lOpbeBmY
a.y.timoshkin@spbu.ru, kKabuHet 3154.

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

3TOT KypC A8 TEX, KTO peasibHO XO4eT OCBOUTb MPUMEHEHNE COBPEMEHHbIX KBAaHTOBO-XMMUYEYKUX METOL0B /1A
pacyéTta TEPMOANHAMMUYECKMX XapPaKTEPUCTUK coeaAnHEHNI. MpU NPOXOXKAEHUM Kypca Bbl byaeTe caMocToATENbHO
BbINOJ/IHATb KBAHTOBO-XMMMNYECKME PACYETHI C MCMONb30BAaHMEM KOMMbIOTEPHOTO KNAacTepa PecypCcHOro LeHTpa
"BbluncanTeNbHBIN LEeHTP" HayvyHoro napka CMo6ry. HanpasneHHOCTb MHAMBUAYANbHbIX 4OMALLUHUX 3a4aHWIA NO
Kypcy dopmupyeTca ¢ y4ETOM Balumx Hay4HbIX MHTEPECOB.

B nepBoW YacTu Kypca Ha KOHKPETHbIX 06beKTax, CBA3aHHbIX C TeMaTuKol Balieli BKP, Bbl ocBouTe:

OCHOBbI PacyeToB C MCNOIb30BaHMEM NaKeTa nporpamm Gaussian 16. MeTog, pacuyeTa, 6a3ucHbI Habop. Cnocobbl
33[,aHUA reoMeTpumn Mosiekynbl. ONTUMU3aLMA reomeTpun. PacyeT TennoBoro spdekta peakumn. Pacyet yactot
KonebaHui. PacyeT U3MeHEHWs SHTANbNUN U SHTPOMUKN PEaKLMM B CTAHAAPTHLIX MU HECTAaHAAPTHbIX YCIOBUSAX.
BAnAHWE NCNONb3yEMOro pacieTHOro MetoAa M 6asncHoro Habopa Ha BEIMYMHY CTaHAAPTHOM SHTANbMUMU U
3HTPONUKM peakumu. OwmnbKa cynepnosmumm 6asmncHbIx HA6OPOB U ee yyerT.

PacueT cTaHAapTHOM 3HTaNbNMKM 06pa3oBaHUA coeamHeHUa. MeToapl pacyeTa Yepes SHTaNbNUU aTOMU3aLLMUK,
3HTaNbNUK peakumit. CneumanbHble METOAbI pacyeTa sHTaNbNnK obpasoBaHusa coeauHeHus: Gn, Wn, BAC, CBS.
Bo BTOpOW YacTi Kypca Bbl NO3HAaKOMUTECH C IMMUPUYECKUMWU METOLAMMU OLLEHKM TEPMOLUHAMUYECKNX
XapaKTepucTuK. MeToapbl CpaBHUTEIbHOIO pacyeTa: MHTEPMOAALUA NO NAapaMeTpam, SKCTPanoAALMA No
BeLLEeCcTBaM, SKCTPANoAALMA N0 NapaMeTpam, SKCTPanoaALMA No ceoncTBam. MeToapl OLLeHKM aHTponuu. OueHKa
3HTaNbNUN U 3Heprumn MNb6ca obpasoBaHUs coeanHeHns. MeToabl OLEHKW SHTANbMNUN U SHTPONUN Ga30BbIX
nepexoaos (cybanmauus, nnaBaeHue, UcnapeHue).

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne npoxoxaeHua Kypca Bol bygete:

YMeTb CaMOCTOATE/IbHO NPOBECTU KBAHTOBO-XMMMYECKUIA PACYET CTaHAAPTHOM 3HTaNbNNKM 06pa3oBaHMA COeAMHEHUA, BAAAETb
OCHOBaMM paboTbl C NPOrpaMmHbIM NakeTom Gaussian 16;

MMeTb HaBbIK OLLEHUTb AOCTOBEPHOCTb PE3Y/IbTAaTOB KBAHTOBO-XMMMUYECKUX PACYETOB, NMPUBEAEHHbIX B IMTEPATYPHbIX
WUCTOYHMKAX (Hay4HbIX CTaTbsX);

3HaTb METOANKY NPOBeAEeHNA KBAaHTOBO-XMMMUYECKNX PACYETOB TEPMOANHAMUYECKUX XaPaKTEPUCTUK;

MmeTb HaBblIK BbIbOpa afeKBaTHOrO pacyéTHoro metoaa 1 6asncHoro Habopa Ans NpoBeAeHNA KBAHTOBO-XMMMUYECKOTO
pacyéTa;

YMeTb OLLEeHUTb TEPMOAMHAMUYECKMNE XapaKTePUCTUKMN MHTEpecytoLLero Bac xummyeckoro npotiecca B tobom arperaTHOM
COCTOAHUN.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[038504] MeTpo/Orna XMMMUYECKOro aHan13a

MNpenopgaBaren bCKUM COCTaAB

K.X.H., CTapwunii npenoaasatens CaBnHos Cepren Cepreesumy
s.s.savinov@spbu.ru, na6. 3136

e
N

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

JncumnamHa CTaBUT CBOEN Lie/Iblo KaK U310XKEHNE OCHOBHbIX MPUHLMMNOB TEOPETUYECKOM METPOJIOTUU, TaK U
noJiy4yeHne HaBbIKOB ONpeseeHNA OCHOBHbIX METPOIOrMYECKUX XapaKTEPUCTUK METOAMK XMMMUYECKOTO aHaIM3a C
OpUWeHTaLMEN HAa UHCTPYMEHTaNbHble MeToabl. OTAnYMeM npegaaraemMon ANCUUNANHBI ABAAETCA 3HAKOMCTBO
06y4aeMbIX C OCHOBHbIMMW MONOXKEHUAMM 3aKOHOAATENBHON METPOIOMMMN, PACCMOTPEHNE KOHLLENL MM
HeonpeseneHHOCTU U METPONOTMYECKMX aCNEKTOB Pa3paboTKM METOAMK XMMUYECKOr0o aHann3a. JIeKLIMOHHbIM Kypc
[O0MNONHEH TECTOBbIMM 334aHUSAMM, CEMUHAPCKMMU 3aHATUAMM U BbINOJHEHUEM LOMALLUHMX 334aHUM,
HanpaBNEeHHbIMW Ha 3aKpen/ieHMe HaBbIKOB PELLEHUA METPOIOFMYECKMX 3aau.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

ﬂ,aHHblﬁ KypC nosie3eH B I'IpaKTM‘-IECKOf/'I AeATe/IbHOCTU XMMUKa-aHa/IUTUKa Npn npoBeaeHNnN KOIM4eCTBEHHOIo XMMHUYEeCKoro
aHa/n3a.

AtTectauma sksamen  6annbHo-peitturrosas  JlabopaTopHble / MpakTuueckmne pabotbl  Het



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051054] CnekTpockonua AMP: 6a30Bbliii Kypc

ﬂpenoAaBaTeanKuﬁ COCTaB
NeKunn: a.x.H., npood., 3aB. Kadp. POX, Tonctol MNetp Muxannosuy

peter.tolstoy@spbu.ru, K. 2150

CeMMHapbl: K.X.H., accucTeHT Banepua BayecnasosHa Mynnoaposa
v.mulloyarova@spbu.ru, K. 2135

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb: ocBoeHne dyHAameHTanbHbIX 3HaHW B 06n1actn cnektpockonun AMP 1 BbipaboTKa NpakTUYeCcKMX HaBbIKOB
YCTAHOB/IEHUA CTPOEHUA XMMUYECKUX COEAUHEHWNA.

OcHOBHble TeMbl Kypca:

- ApepHbIv CNWH 1 ero cBoincTBa. MoBeaeHWe AAEPHOr0 MarHUTHOMO AMMNO/A B MarHUTHOM Noe.

- OpHomepHbI cnektp AMP. MNpeobpasoBaHue Pypbe. Dopma NMHUM NOTNOLLEHUA.

- CTpoeHue cnekTpomeTpa AMP. YyBCTBUTENIbHOCTb METOAA, OTHOLUEHME CUTHAA/LLIYM B CNEKTPE.

- XMMnyecKoe sKpaHMpOBaHME N XMMUYECKUI caBur. CTaHAAPTbl, TUMNYHbIE 3HAYEHUA.

- AHM30TPONKUA XMMCABUIA, YCPEeAHEHME NPU BpaLLaTenbHou Anddysun. BpalleHre nosg marmiyeckum yriom.

- CKanfipHoe CNWH-CNMHOBOE B3auMoZencTeme. Bua cnvH-CNMHOBBIX MyNbTUNAETOB. F[eMUHA/bHbIE, BULMHAbHbIE
W AaNnbHWE KOHCTaHTbl. XMMUYECKana N MAarHUTHAA 3KBMBaANEHTHOCTb. CNeKTpbl BTOPOro NopaaKa.

- AnHamunyeckune apdeKTbl. YecpeaHeHne XMMCABUIOB U CMIUH-CMIMHOBBIX KOHCTAHT MpY XMMUYecKom obmeHe.

- Annonb-aunosibHble B3aMMoAeNCTBUA. 3aBUCUMMOCTb OT PACCTOAHMUA MEXKAY AAPAMMU U OT OPUEHTALLUN MONEKYbI
B MarHMTHom none. [lybnert Melika. YcpegHeHwe 3a cHeT BpalatenbHoin anddysumu.

- AnepHbini addekT OBepxaysepa. Kpocc-penakcaums.

- CNWH-peLLeToYHasa U CNMH-CNMHOBAA AZepHan penakcauma. CnekTpanbHaa NNOTHOCTb WyMOB. BepoAaTHOCTH
nepexonoB. 3aBMCMMOCTM BPEMEH penlakcallmn OT TemnepaTypbl.

NMPOPECCUMOHANbHbIE

Ha cemnHapax oby4atolimecs peLllatoT 3a4a4m Ha YCTaHOB/IEHUE CTPYKTYPbI COeAMHEHMI MO MX cnekTpam AMP.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoxKaeHne Kypca obydatolmecs byayT:

- 3HaTb NPUHLUMN NoayyYeHuA cnekTpoB AMP 1 ocHoBbl ycTpoicTBa cnekTpomeTpa AMP;

- 3HaTb KaK B3aMMOZENCTBUA MEXKAY AAPAMU UAKN AAEP C SNEKTPOHAMM BAUAIOT Ha cnekTpbl AMP;

- YMETb MHTEpNpeTnpoBaTb ogHOMepHble cnekTpbl AMP Ha Aapax 1H n 13C ¢ uenbto ycTaHOBAEHMA CTPYKTYPbl OPraHUYeCKUX
coeNHEHUN;

- YMeTb aHaNM3MpPOBaTb CMMHOBbIE MY/1IbTUMNJ/IEHbI MEPBOrO M BTOPOrO NOPAAKA;

- YMeTb aHa/IM3MPOBATb aHU3OTPOMHbIE CUTHA/bI B TBEPAOTE/bHbIX cnekTpax AMP (aHM30TpPONMA XMMUYECKOTO CABUIA U
aHM30TPONMA ANMNONb-AUMNObHOIO B3aMMOLENCTBUA).

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[003360] TepmoamHammKa BOAHO-COIEBbIX CUCTEM

MNpenopgasarten bCKUM COCTaAB

OOLEHT, KaHAMAAT XMMUYECKUX HayK CKpUnKuH Muxaun HOpbeBud (MogepaTtop
Kypca) - m.skripkin@spbu.ru, odpuc 2012

OOLEHT, LOKTOP XMMMUYecKMx Hayk KoHapaTbes tOpuin Bacunbesuy -
y.kondratiev@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb AaHHOrO Kypca — ocBoeHMe 06y4aeMbiMM OCHOBOMO/IAratolLmMx 3HaHU B 061acT1 TepMOANHAMUKN
BOAHO-CO/IEBbIX CUCTEM M MPUOBPETEHNE NPAKTUUYECKUX HAaBbIKOB B MCMO/Ib30BAHMM NOJTYYEHHbIX 3HAHMUA.

3a4aum Kypca: CMCTEMaTU3MPOBAHHOE U3/10XKEeHWE OCHOBHbIX MOHATUI U BaXKHENLIMX 3aKOHOB XMMMUYECKOM
TEPMOAMHAMUKM B MPUIONKEHWUM K BOLHO-CONEBBIM CUCTEMAM, 03HaKOMJIEHWE 0by4aeMbiX C OCHOBHbIMM
MOZAENIAMM, UCMOJIb3YEMbIMM B TEPMOANHAMMUKE BOAHO-CO/IEBbIX CUCTEM, BbIPabOTKA OCO3HAHHOO NPUMEHEHUS
06y4YaeMbIMM MONYYEHHbIX 3HAHWI MPU PELIEHUN KOHKPETHbIX TEOPETUUYECKUX U NPAKTUYECKMX 3a4au.

Kypc "TepmoamHaMMKa BOAHO-CONEBBIX CUCTEM' BK/KOYAET B cebA cneaytolime pasaensi:

- OCHOBHbl€ NOHATUA TEPMOANHAMMUKMN PACTBOPOB, TEPMOLUHAMMUYECKME XapPaKTEPUCTUKM MOHOB B PacTBOPE;

- WHTerpasibHble TepMOANHAMUYECKME CBOMCTBA PacTBOPa, TEOPETMYECKME OCHOBbI METOA0B SKCNEPMMEHTA/IbHOIO
onpeaeneHns MHTerpaabHbIX TEPMOANHAMUYECKUX XapPaKTEPUCTUK;

- NapuMaNbHO-MO/IbHbIE TEPMOAMHAMMUYECKME XapaKTePUCTUKM PAcTBOPOB;

- XMMUYECKMI NOTEHLMAN KOMMNOHEHTa PacTBOPa, aKTUBHOCTb;

- TepMOANHAMMKA MEXMOHHbIX B3aMMOAENCTBUIA B pacTBOPaX, METOAbI MCCNEA0BaHMUA TOMOreHHbIX PaBHOBECUI B
pacTBopax;

- pa3oBble paBHOBECHA B reTePOreHHbIX BOAHO-CONEBbIX CUCTEMAX.

Hapsaay c TeopeTUYeckMmMM 3aHATUAMM NPEeSyCMOTPEHO BbIMOJIHEHME CeAyoLLMX 1abopaTopHbIX PaboT:
«OnpeaeneHne pacTBOPMMOCTU CONEN METOAAMMU M30TEPMMYECKOTO HACILLEHMS U CHATUA NEPECHILLEHNAY,
«M3onmnectnyeckoe onpegeneHme gaBaeHUs Napos BoAabl». «KanopMmeTpuyeckoe TUTPOBaHMEY.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe U3yYeHUa 4aHHOWN AMCLMNANHBI 0ByYatoLwmMecs NO3HAKOMATCA C OCHOBHbIMM acneKTaMu XMMUYECKoM
TEPMOAMHAMMKM PacTBOPOB W reTeporeHHbIX BOAHO-CO/EBbIX CUCTEM, C MPEACTaBIEHUAMM O BAUAHUM NPOLLECCOB B pacTBOpaXx
Ha TePMOANHAMMUYECKME XapPaKTEPUCTUKN KOMIMOHEHTOB, C CYLLECTBYHOLMMM NOAXOAaMMU K TEPMOAMHAMUYECKOMY
MOZE/IMPOBAHMNIO XMMUNUYECKMX U Ha30BbIX PaBHOBECUI B A@aHHbIX CUCTEMAX U NMPUOBPETYT NPaKTUYECKUE HABbIKK B
MCNO/Ib30BAaHUM NOMYYEHHbIX 3HAHUI ANA PELIeHNA KOHKPETHbIX 3a4a4. TakkKe obyJyatoLimecs NO3HAKOMATCA C BaXKHENLWNMM
acrneKTamm KanoprvMeTpun BOAHbIX M HEBOAHbIX PACTBOPOB M NOJIyYaT HaBbIKM MPAKTUYECKOW paboTbl Ha KaslopumeTpax
pa3nnYHoro TMna. MosyyeHHble 3HaHWA BOCTPEHOBaHbI B TaKMX 061aCTAX 3HAHMA, KaK reoXxMmusa (MogennpoBaHmne NpoLeccos
pacTBopeHusa/ceanumeHTaLmm), 3Koaormsa (MoaeMpoBaHne paBHOBECUI B MPUPOAHbIX BOAAX), XMMUYECKas TEXHOI0rMS
(pa3paboTka 1 oNTMMM3aLMA METOL0B XKNAKODA3HOTO CUHTE3A).

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

060308
DU3NKo-xmmmnyeckasa ruapoamMHaMmnKa

MNpenopgasarten bCKUM COCTaAB

O.X.H., npodeccop, Hockos bopnc AHaToIbeBMY,
b.noskov@spbu.ru, K. 1186.

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B cBA3M C pa3BUTMEM HAHOTEXHO/IOTUIA MeTOAbl GUINKO-XMMUYECKON FTMAPOAMHAMUKM CTAHOBATCA OCHOBHbIMW MpU
nccnefoBaHUM HAHO- Y MUKPOAMUCNEPCHDBIX }KUAKODA3HbIX cUCTEM. TMAPOAMHAaMUYECKMe 3agaum, Tpebytolme
y4yeTa XMMUYECKUX U GUBUKO-XMMUYECKMX NPOLLECCOB, HEM3BEXKHO BO3HMKAIOT NPU U3YYEHUM MAKPOCKOMUYECKUX U
MOIEKYIAPHBIX MPOLLECCOB B YXKMBOM OpraHn3me, B3aMMOZENCTBUA OKeaHa M aTmochepbl UM Npu U3BJEYEHUN
HedTW 13 KonneKkTopa. B pamkax yuebHoOro Kypca CTyeHTbl 3HaKOMATCA C OCHOBHbIMM YPaBHEHUAMM
TMAPOANHAMUKMU U UX MPUMEHEHUEM A1 peLleHUA GU3NKO-XMMUYecKux 3aga4y. OCHOBHOE BHUMaHWe yaenserca
TEYEHWIO CNOMKHbIX XKUAKOCTEN Y FpaHuULLbl mexay ABYMA GAoUAHbIMKY da3aMu U BANAHUIO MOBEPXHOCTHbIX
CBOWICTB Ha BO3HMKaloLMe ABEHNA. PaccMaTprBatoTcA TeopeTUYecKne 0CHOBbI MeToAa ANHAMMUYECKOTO pacceaHus
CBETa, ’MApoANHaMUYECKMe B3aMMOAENCTBUA B XKUAKODA3HbIX AUCNEPCHbIX cMCTEMAX, ANPPY3MA MUKPO- U
HaHOYaCcTWL, B NOTOKE KUAKOCTU, OCHOBbI PEOOrMU 06BEMHBIX U MOBEPXHOCTHbIX a3, MOBEPXHOCTHbIE U
aKyCTMYECKME BOJIHbI, YCTOMYMBOCTb MeK(Pa3HbIX rPaHULL MO OTHOLLIEHWUIO K BHELUHMM BO3MYLLEHUAM,
TeopeTUYeCcKMe OCHOBbI METO0B U3MEPEHUA ANHAMUYECKMX MOBEPXHOCTHbIX CBOMCTB. HapAaay ¢ npuobpeteHnem
HaBbIKOB PeLUeHNA NPAKTUYECKMX 33434 0byyatoLLmecs 0CBanBatOT OCHOBbI MEXaHUKM CMOLHOW cpesbl,
npeacTaBaAloLLMe HEOBXOANMbII 3N1EMEHT COBPEMEHHOTO GDU3UKO-XMMUYECKOro 0bpasoBaHus.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

OAvH 13 NpobesioB COBPEMEHHOMO YHUBEPCUTETCKOTO GU3MKO-XMMMUYECKOTO 06pa3oBaHMA 3aKA0HaETCA B OTCYTCTBMM 0BLLMX
KYPCOB MO TEOPUM KOHTMHYYMA M METOAAM OMMCAaHWUA CNIOLWHBIX cpes,. HeaocTaToK 3HaHWUi B 3To 061acTu, No-BUAUMOMY,
HecyLLecTBEHEH AR UCCeA0BaTeIel, 3aHNMAIOLLLMXCA CUHTE30M HOBbIX BelecTs. OA4HAKO NpY MPaKTUYECKOM MCMO/Ib30BaHMM
3TUX BELLECTB, MPEeXKAE BCEro, A/1A BANAHUA Ha MPOLLECChl B MPUpoae, B1onormyeckme npoLecchl an NpoLecchl B
OKpYrKaloLLEeW cpeae, a TakKe B XMMUYECKOM TEXHUKE BO3HMKAIOT 3a4a4u, TpebytoLme NCnob30BaHWA METOA0B ONMCaHUA
CMNIOWHOM cpeabl, B YaCTHOCTU, TMAPOAMHAMUYECKMX METOA0B. Mpeanaraembiit Kypc EKLMIM Hanpas/ieH Ha pacluMpeHne
KpYyro3opa CTyAeHTOB-XMMWKOB, HE MJIaHMPYIOLLMX CBA3ATb CBOO AEATENbHOCTb C XMMUYECKUM CUHTE30M. [o/ly4eHHbIe 3HaHUA
MO3BOJIAT CTYAEHTaM NPUHATL yYacTue B pelleHnmn 6osiee WUPOKOro Kpyra NpakTUuYecknx GU3nKo-XMMmnYeckmnx 3agad,
BO3HMKAIOLLMX B COBPEMEHHOWN NPOMbILLIEHHOCTU, MeAULMHE UAW NPU NMPEOAONEHNN SKONOTMYECKUX MPOBAEM.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuyeckue paboTtbl Het



Konuuecrao saeTHbix eauHi 4 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[005462]Pun3nueckan opraHMYecKas XMumns

MNpenopgaBaren bCKUM COCTaAB

4.X.H., npodeccop boapckuii Bagmum Masnosuy, v.boiarskii@spbu.ru, kabuHet 4162

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

OcHoBamu GpU3MYECKON OpraHUYECcKOM XMMUM ABNAETCSA U3yYeHMEe CTPOEHMA OPraHNYECKUX MONEKY, MPUPOAbI
OCHOBHbIX PEAKLMOHHOCMNOCOOHbIX MPOMEXKYTOUHbIX COEAUHEHUI N MEXaHM3MOB OpPraHMYECKUX peakunin. Ho
coBpeMeHHas p13nMYecKan opraHMYecKas XMMKA - 3TO OYEHb EMKOE NoHATHE. [loCTaTOYHO YNOMAHYTb TOT GaKT, YTo
OCHOBHOWM y4ebHMK no POX, Mo KOTopoMy 06yYatoTCA CTYAEHTbl B aMEPUKAHCKUX U €BPOMENCKUX YHUBEPCUTETAX,
coneput 1088 ctpaHuL,. Pusnyeckan opraHMYecKan XMm1A 3apoamnnach Kak N3yvyeHne B3aMMOCBA3EN MeXAaY
CTPYKTYPOI M peaKLMOHHOW CNOCOBHOCTbIO OPraHNUYeCKUX MONEKY U NPeBPaTUAach B 60/bLLYIO0 U AUHAMUYHYIO
06.1acTb HayKu.

HeKoTopble CYMTALOT, YTO XMMMUKMU XOPOLLIO NMOHMMAT PEAKLMOHHYH CMOCOBHOCTb OPraHUYECKUX BELLLECTB U YTO
BaXKHbIX NPO6AEM He 0CTaNoCh. ITa TOUYKA 3PEHUSA UTHOPUPYET TO, YTO CTPOFrOe PACCMOTPEHUE CTPYKTYPbI 1
peaKkLMOHHON CNOCOBHOCTM OpPraHUYECKUX CTPYKTYP, KOTOPOE ABAAETCA OTANYUTENbHOM YepTon 3Ton obiacTy,
NpoAoNKAETCA, NMPWU 3TOM apCeHa/l METOA0B COBEPLLEHCTBYETCA, N03BOAA 0OHapyXMBaTb HOBble 0COBEHHOCTHU
WN3BECTHbIX MEXaHM3MOB PeaKLMii U NMOCTYIMPOBATb HOBbIE MeXaHM3Mbl. 3TV HOBbIe MeTO/bl MO3BOANAN
nccnenoBaTb MeXaHM3Mbl peaKLMid C MopPasUTeNbHbIM BPEMEHHbIM paspeLleHneM, HanpsaMyto OXapaKkTepn3oBaTb
KNAaCCUYECKM HEYNIOBMMbIE MOJIEKY/Ibl, TAKME KaK LMKI0BYTaANEH, a TaKKe NPOBECTU OYEHb NOAPOBHYIO U TOUYHYHO
KOMMbIOTEPHYIO OLLEHKY NPO6aEM, CBSA3aHHbIX C PEAKLLMOHHOM CMOCOBHOCTLIO. BaXKHO OTMETUTb, YTO METOAbI
bU3MYECKOM OPraHUYECKON XMMUU U MHTENIEKTYaA IbHbIM NOAXOA K NPo61emam, BOM/IOLWEHHbIM B 3TOM
OMCUMNIMHE, OCTAIOTCA KaK HUKOTAA aKTyasbHbIMW AN OpraHUYeckoi xumun. Kpome toro, dpusmyeckas
opraHu4yeckasa XMMUs paclimpuaack, YTobbl 0XBaTUTb APYrne AUCLMNAMHDBI, TaKME Kak broopraHuyeckas,

NMPOPECCUMOHANbHbIE

MeTaN/I00praHN4YecKkaa U CynpamosiekynapHaa XuMna.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

OvcumnanHa yyactsyet B GOpMMPOBaHMM KOMMETEHLMI 0byYatoLmxca no obpasoBaTeNbHOM NPOrpamme, yCTaHOB/IEHHbIX
y4ebHbIM NAaHOM ANA AAaHHOW AUCUMMNANHBI.

Mocne ycnewHoro ocBoeH1s Kypca obydatowmecs NnpuobpeTaroT 3HaHMA O NPUMEHEHMMU KOIMYECTBEHHbIX MaPaMEeTPOB B
OpraHMYecKon XMMKK, POSiM 1 MecTe GU3NYECKOM OPraHNYECKOW XMMUN B MOHMMAHMU OPraHUYECKUX PeaKkLMii, a TaKKe
NMOHMMAIOT NMPUHLMMbI UCMONb30BaHMA MeToaoB ®OX nNpu aHaIM3e MexaHM3MOB peakumit. ObyyatoLimeca 3HatOT OCHOBHbIE
meToabl POX 1 cnocobbl MONyYeHUA HEOBXOAUMBIX AR UX UCMONb30BaHMUA KOMYECTBEHHbIX AAaHHbIX M CMOCOOHbI MPUMEHATb
B CBOEW AeATE/IbHOCTU 3HaHWe NPUHLMNOB POX M yUUTbIBATb KOSIMYECTBEHHbIE XapPaKTEPMUCTUKM OPraHUYECKMX peaKLmii npm
NNaHMPOBaHMM OPraHMYECKOro CUHTEe3a.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



KonnuectBo 3a4eTHbIX eguHuy, 4 a o e mlls A At O s B

Koa v HasBaHWe AUCUUNNHDI

[071014] SneKTpOHHAA CTPYKTYpPa MONEKYNAPHbBIX CUCTEM

MNpenopgasarten bCKUM COCTaAB

K..-M.H., CTapwnii npenogasatesnb, TynukuHa EneHa KOpbeBHa
e.tupikina@spbu.ru,
Kab. 2123

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb: ocBoeHME TEOPETUYECKMX U NPAKTUYECKMX 3HAHMI B 061aCTM METOA0B UCCNEeA0BAHMA SNEKTPOHHOIO
CTPOEHMA MOJIEKYN U MONEKYNAPHBIX KOMMNIEKCOB.

3a4,a4n: 03HAKOMJIEHWNE C aKTyaslbHbIMW KBAaHTOBO-XMMUYECKMMU METOAAMM aHann3a GU3UKO-XMMUNYECKUX CBOMCTB
aTOMOB, MOJIEKY/1 U UX KOMMJ/IEKCOB A/17 MOHUMAHWUA 0COBEHHOCTEN UX SNEKTPOHHOM CTPYKTYPbl U CTPOEHMA. B
paMKax Kypca npeanosaraerca 0CBOEeHWe NPorpaMmHOro obecneyeHus, HeE06XoAMMOro AN NOAyYEeHUs,
06paboTKM M NOATOTOBKM K Ny6AMKALMKM MONYYEHHbIX AaHHbIX (Gaussian, GaussView, ChemCraft, MultiWFN).
OCHOBHOM aKLEHT Kypca caenaH Ha bblcTpoe BoBAeYEHME 0OYYAOLNXCA B PELEHNE peasibHbIX NPaKTUYECKMX
3afay 4na nosyYyeHua HGopmaumm o GakTe HaIMYMA U MPOYHOCTU KaK MEX- TaK U BHYTPU-MONEKYAAPHBIX
MEMKATOMHbIX B3aUMOAENCTBUN.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne npoxoaeHna Kypca obyyarowmeca byayT:

- 3HaTb MeTOo/Abl pacyeTa 3apAA0B Ha aTomax, GyHAAMEHTalbHble MPUHLLMMbI MOCTPOEHMA GYHKLMI, CBA3AHHbIX C NOHATUEM
3NEKTPOHHOM CTPYKTYPbl — SIEKTPOHHOM NNOTHOCTM, SNEKTPOCTAaTUYECKUIN NOTEHUMAN, GYHKLMA IOKANAU3aLLUN SNEKTPOHOB;
- YMeTb NoA6MUPaTh PACUETHYHO CXEMY A1 PACYETOB 3apAA0B Ha aTOMAX, BU3YaIM3MpPoBaTb 0COBEHHOCTU 3/IEKTPOHHbIX
060/104EK MOIEKYNT U MONIEKYNAPHBIX CUCTEM;

- 3HaTb OCHOBHble MEeTOAbl MOAENMPOBAHNA TEPMOANHAMMUKN PEAKLMI;

- YMeTb NPOAEMOHCTPUPOBATb MOHUMAHWE OCHOBHbIX MPUHLMMOB pacyeTa TEPMOAMHAMUNYECKUX BETUYNH;

- YMeTb MHTEPrNpPEeTUPOBATb Pe3y/IbTaTbl KBAHTOBO-XMMUYECKUX PAaCYETOB.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuueckune paboTtbl na



Konuecrso 3aeTHbIX eauHy 6 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

051051 BbicokOoTEMMNEPATYPHAA XMMUA HEOPTAHUYECKUX U
KOOPAMHALMOHHbIX coeanHeHnn 1

MNpenopgasarten bCKUM COCTaAB

K.X.H., npodeccop, TMMOLWKNH Anekcen lOpbeBmY
a.y.timoshkin@spbu.ru, kKabuHet 3154.

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B Kypce o6cyKaatoTca TEXHONOTMYECKME U TeopeTMyeckme npobieMbl BbICOKOTEMMNEPATYPHOM XMMWUK, PO/b
BbICOKOTEMMEPATYPHbIX PEAKLMUIN B METANNYPIUN, XMMUU CUSIUKATOB, CUHTE3€E NOAYNPOBOAHUKOB, MOAYYEHUU
0COB0YNCTbIX BELLLECTB.

Kypc 6a3unpyeTca Ha TepMOAMHAMNYECKOM OMMCAaHUM BbICOKOTEMNEPATYPHbIX MPOLLECCOB C y4acTUeM ra3oBoi
¢dasbl.

B nepsom pasgene Kypca byayT pacCMOTPEHbl OCHOBHbIE NPOLLECChI B NAeAAaX COEANHEHMM, MpOTeKatoLme npu
MOBbILEHUN TEMNEePaTYpPbl: UCNapeHue, CybaMmaLmaA, AUccoLmauma, AMCNPONOpPLMOHMPOBAHME, OIMTOMEPU3ALLUA
B Mapax.

Bo BTOpom pasgaene Kypca byaeT paccmoTpeHbl 0COBEeHHOCTU MOBEAEHNA PA3/IMYHbIX K/1aCCOB HEOPraHUYECKMX
COeMHEHWUI NPU MOBbILEHHbIX TEMMepaTypax: rMMApUL0B, OKCUAO0B, TMAPOKCUAOB, ra/IoreHNA0B, KOMMIEKCHbIX
COeZIMHEHWUM, CONe KUCNOPOACOAEPIKALLMX KUCNOT, SNEMEHTOOPrAHUYECKMX COEANHEH NI, KaPOOHMNO0B K
LMKIOMNEeHTaANEHNIOB METANIOB, beTa-ANKEeTOHAaTOB METAJ/I0B.

Ocoboe BHMMaHWE byaeT yAeNeHO XMMUYECKMM TPAHCMOPTHLIM PeakLMAM C y4acTUeM ra3oBol ¢asbl. byaet
paccmoTpeHa TeOPUA XMMUYECKUX TPAHCMIOPTHbIX PeaKL M U KOHKPETHbIe MPUMEpPbI UX UCMOIb30BAHMA.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoXKAeHUa Kypca Bbl byaeTe:

3HaTb OCHOBbI TEPMOANHAMMUYECKOTO ONMUCAHWUA METOA0B UCCEA0BAHUSA TOMOTEHHbIX M FTeTEPOreHHbIX PaBHOBECUM C yYacTMem
ra3o0bpasHbIX HEOPraHNYECKUX COEANHEHNIA;

3HaTb 0CO6EHHOCTU NOBEAEHMA PA3/INYHbIX K1AaCCOB HEOPraHMYECKMX U KOMMIEKCHbIX COeAUHEHWUI B TEMMEPaTypHOM
nocsenoBaTeNbHOCTH;

YMeTb NpoBecTV TEPMOAMHAMUYECKUIA aHaIM3 MPOLLECCOB C yYacTUem ra3oBoi ¢asbl.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuecrso 3aeTHbIX eauHy 6 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051050] CmaumBaHue 1 TPAaHCNOPTHbIE NPOLLECChI B KAaNUANAPHO-
NOPUCTbIX CUCTEMAX

MNpenopgaBaren bCKUM COCTaAB

A.X.H, npodeccop Epmakosa Jllogmunna dayapaoBHa, (MoaepaTop, Moaynb 2),
l.ermakova@spbu.ru, kKomHata 3182

K.X.H. AOUEeHT BaHnH AnekcaHap AnekcaHgposud (Moaynb 1),
a.vanin@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc. cocToswwmi n3 AByx Mogynen, NocBALLEH U30KEHWE OCHOBHbIX MOJIOXKEHWIN U 3aKOHOB CMaYMBaHWs,
NPUBUTME HABLIKOB UX MPUMEHEHMA NPU PeLleHMM KOHKPETHbIX 3a4a4. BTopas YacTb Kypca NOCBALLEHA OMUCAHUIO
TPaAHCMOPTHbIX NPOLLECCOB B KAaMUAIAPHO-NOPUCTbLIX TeNax U MeMbpaHax U TEOPETUYECKMM OCHOBaM
3KCNepMMeHTa/IbHbIX METOA0B UCCeA0BaHMA.

Mogaynb 1.

1. NoBepXHOCTHOE HaTAXKeHne. TepMmoaMHaMMKa MOBEPXHOCTHbIX ABNEHWUI. 2. [NOBEPXHOCTU TBEPAbIX TEN, UX
CTPYKTYPHble 0COBEHHOCTU. PenakcaLma U peKOHCTPYKLMA MOBEPXHOCTU KpUcTanna. MoHATUE O NOBEPXHOCTHOM
Hanpax)eHuW. PaBHoBecHaa dopma Kpuctanna n Teopema Bynbda. 3. Koresuns,aaresuns, cMaumsaHue.
MesKyacTuuHble B3aumogaencreumsa. 4. Kpaesoi yron. ®opmyna HOHra. MoHATME O KOHTAKTHOM MHUM Tpex das.
MonHoe cMaunBaHme U KOSGPUUMEHT pacTekaHus. 5. MpaKkTMyeckoe NpuMeHeHne cMmaunBaHuaA. HeogHopogHble
nosepxHoctu, CynepruapodobHblie, 01e0dpobHble, NaHapoOHbIE NOBEPXHOCTU. YNpaBAEeHUE CMaYnBaAHUEM.
dnotaums.

Mogynb 2.

1. O6Lwme NpeacTaBNeHNA O KaNUANAPHO-MOPUCTbIX TeNax, MeMbpaHax U MeMbpaHHbIX MeToAAx pasgenenHums. 2.
PaBHOBecwHe B cucTeme MOHUT — pacTBop. OnncaHWe macconepeHoca B KanuAAAPHO-NOPUCTbIX CUCTEMAX U
MmembpaHax. 3. MNpoueccbl macconepeHoca Noa AeNCcTBUEM FPaANEHTOB XMMUYECKOTO MU 31EKTPOXMMUYECKOTO
noTeHwumanos. 4. MNpoLeccbl macconepeHoca BO BHELIHEM 3/1EKTPUYECcKOM none. 5. MacconepeHoc B 6baponosne. 6.
MeTozbl ccnenoBaHUA CTPYKTYPHbIX XapaKTEPUCTUK KaNUANAPHO-NOPUCTbIX CUCTEM U MeMbpaH. 7. MeToabl
nccnefoBaHMA eMKOCTM 0b6MeHa (MoBEepPXHOCTHOrO 3apAaa). 8. MeTozbl UCCNef0BaHUA SNEKTPOKUHETUYECKMX Xapa

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

OncumnanmHa MoXKeT 6bITb MONE3HA TEM, KTO NPOBOAMUT UCCNEA0BAHMA B 061aCTU KONNOUAHOM XMMUU, GU3UYECKON XUMUW,
3NEKTPOXMMUUN, XMMUW TBEPAOTO Tena, matepuanoseseHua. NoayyeHHble 3HaHUA 0COBEHHO BaXKHbI A/1A TeX, KTO 3aHMMaeTcs
KanuANAPHO-NMOPUCTbIMU CUCTEMAMM, KOHTAKTUPYIOLWMMU C PACTBOPAMM 3/1EKTPOIUTOB, U TPAHCMOPTHLIMW NPOLLECCaMU B
3NEKTPUYECKoM 1 baponone.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuecrso 3aeTHbIX eauHy 6 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

051053
Teopuna NOBEPXHOCTHbIX ABNEHUI 1

MNpenopgaBaren bCKUM COCTaAB

K.X.H., goueHT Anekcangp BnagummnpoBud AKEHTLEB, a.akentiev@spbu.ru, K.
1188
K.X.H., oueHT AnekcaHgp AnekcaHgpoBuyd BaHuH, a.vanin@spbu.ru, K. 2156

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B xoae ocBoeHwus y4ebHOM nporpaMMbl Kypca cryLuareny 3HakoMSATC C OCHOBaMM KIacCuyecKom
TEPMOANHAMUKN MOBEPXHOCTHbLIX ABIIEHNA N C COBPEMEHHBLIMWN JOCTUXEHNAMN 3TON Hayku. Kypc BknovaeT
B cebs aBa moayns: 1. Teopusi TOBEPXHOCTHbIX IBNEHMI YacTb 1; 2. MonekynspHas cdusmka
NMOBEPXHOCTHbIX ABMEHWUN.

OcBoeHvie NepBOro MoAyssi HAYNHAETCS C U3YHeHNS OBLLMX NMOHATUI TEPMOANHAMUKN FreTEPOreHHbIX
cuctem. [pu aTom obyyaoLmecs BCMOMUHAOT/3HAKOMSTCH C OCHOBHbLIMY MOHATUSMW, COOTHOLLEHUSAMM,
KoTopble OyayT B 4anbHENLLEM NCNOMNb30BaHbl MPU PACCMOTPEHMN TEPMOANHAMUYECKOrO ONUCaHNS
0bpaszoBaHus MexdasHblx rpaHuu,. MNMpu nepexoae k MexdasHbIM rpaH1LamM B JaHHOM Kypce byayT
norny4YeHbl CTPOrne TEPMOANHAMNYECKNE COOTHOLLEHUS ANS MITOCKNX NOBEPXHOCTHLIX CIOEB, B YACTHOCTH,
B KOHLIe Kypca byaeT BbiBeAeHa cuctema auddepeHumanbHbiX ypaBHEHMI, ONMCbIBAIOLLMX PABHOBECHbIE
npoLecchbl B AByX(a3HbIX MHOTOKOMIMOHEHTHbIX CUCTEMaX C NIIOCKMMM MOBEPXHOCTHLIMMN CIIOSMM.

BTopon Mmogynb NOCBELLEH CTaTUCTUKO-TEPMOANHAMUNYECKOMY ONMUCAHUIO MOBEPXHOCTHBIX SBNEHUN.
M3noxeHre Ha4MHaEeTCs C OCHOBHbIX MOHATMSA CTaTUCTUYECKOM TEPMOANMHAMUKK: aHcambnen Mmbbca n
CTaTUCTUYECKOWN CyMMbI ANSi KAHOHWYECKOro aHCaMbris, Teopeme O CBA3M KaHOHUYECKOW CTaTUCTUYECKON
CYMMbI C 3Hepruen ['enbmrosibLa cuctemsl. [ng onucaHnsa cuctem, cogepXalumx gpnrovaHblie dassbl,
BBOOMUTCH annapaT PYHKUMIN pacnpeaeneHns 1 BbIBOAMTCS Lenoyka MHTerpo-guddepeHumansHbix
ypaBHeHun borontoboBa-bopHa-I'puHa-Kupksyaa-iBoHa, metoa BorontoboBa-Kupkeyaa BbluncneHus
AaBrieHnsi B O4HOPOLHOW CUCTEME U ero NPUMEHEHWE Ans BbIBOAA NOBEPXHOCTHOIO (MeXdasHoro)
HaTasXXeHus B ABYXda3HOM CUCTEME C MII0CKON MeXdasHOoW rpaHuLen.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mo uToram ocBoeHun yuebHoOM NporpaMmmsl Kypca caywartenun byayr:

- 3HaTb TEOPETUYECKME NONOKEHMA U 3aKOHbI TEOPUM MOBEPXHOCTHbLIX ABNEHUN.

- NPMOBPECTYT HaBbIKM PeLIEHMA NMPaKTUYECKNX 33434, KaCatoLLMXCA PeaibHbIX CUCTEM.

- YMeTb onpeaensiTb XapaKTep 3aBUCMMOCTM NOBEPXHOCTHbIX CBOMCTB OT MOJIEKYSPHOM NPMPOAbI KOMMNOHEHTOB.
- YMETb PacCYmnTbIBaTb MOBEPXHOCTHOE HATAXKEHWE PacTBopa.

- YMEeTb OMUCbIBATb JIOKa/IbHbIE XapaKTEPUCTUKMN NOBEPXHOCTHbIX C/I0EB

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuyeckue paboTtbl Het



KonnuectBo 3a4eTHbIX eguHu, 8 a o e mlls A At O s B

Koa v HasBaHWe AUCUUNNHDI

044890 OcHOBbI XMUK 1 GU3MKK NOIMMEPOB

MNpenopgasarten bCKUM COCTaAB

K.X.H., Aou,. ®eTnH MeTp AnekcaHaposuy (MoaepaTop)
p.fetin@spbu.ru, k. 4217
O.X.H., gou,. 3o0puH NBaH MuxaiinoBuny, K.X.H., aou,. YenywkuH Masen Cepreesuny

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc noctpoeH 13 Tpex mogynen, 0XBaTbiBaOLLLMX BarKHENLINE aCMeKTbl CMHTE3a MOAMMEPOB, GU3NYECKOM XMMUK
MaKpOMONEKYNAPHBIX CUCTEM U MOIMMEPHOFO MaTeEPUANIOBEAEHMSA.

Mogynb 1. OCHOBbI CMHTE3a NOINMEPOB.

TepmoauHammyeckme acnekTbl CMHTE3a NOAMMEpPOB. PagMKanbHaa NoAMMepmn3aLma: MOHOMEpPbI U MHULMATOPBI,
peakuun pocta 1 06pbiBa Lienn, KUHETUKA PaauKaibHOW NOIMMEPU3aLIMKM, peakLmm nepeaaym uenu. PagukanbHas
conosnmepmsaums. YpaBHeHMe coctaBa cononmmepa. Metozbl pacyeTta KOHCTaHT CONOAMMEpPU3ALMNN.
KoHTponvpyemasa paguKkanbHaa nonammepmsauma. MoHHaa NoAnMepur3auna: akTUBHbIE LLEHTPbI, KaTaansaTopsl,
B/MAHME pacTBOpUTENs 1 TemnepaTtypbl. "HKusywaa" nonmmepmsaums. KuHetuka npouecca.
KoopanHaumMoHHO-MOHHaA noamepusauma. CtepeoperyimposaHue B npouecce nonmmepmsaumm. CryneHyaran
noanmepusauma. Tunbl NOAMKOHAEHCALMOHHbIX NpoLeccoB. KNHETUKA NOANMKOHAEHCALMMN.

Mogaynb 2. PU3NKO-XMMUA NOANUMEPOB.

TMBKOCTb NOIMMEPHDBIX MOJIEKY/1, KOHPOPMALIMOHHAA CTATUCTUKA MONMMEPHBIX Lienei. ArperatHble, ¢a3osble U
penakcaunoHHble (busmyeckme) coctoaHUA Noanmepos. Kpuctananyeckoe u amopdpHoe COCTOAHNE NOMMEPOB.
MHOroKOMMNOHEHTHbIE NOIMMEPHbIe cucTembl. MaacTndukauma. Cmecm NOAMMEPOB, UX MPAKTUYECKOE 3HAYEHME.
Mogynb 3. lNonmmepHoe maTepunanoseneHue.

OCHOBbI NOIMMEPHOrO MaTepuanoseaeHua. JepopmaLMOHHO-NPOYHOCTHbIE XapaKTEPUCTUKM MaTEPUANIOB U1
n34ennin nu3 HMX. Tunbl NOIMMEPHbIX MAaTEPMAIOB ANA U3TOTOBNEHNA U34ENUWA PAa3/IMYHOTO Ha3HavyeHuA. MoHATHE O
NoJIMMEPHbIX KOMNO3UTax. Cnocobbl NnepepaboTKM NOAMMEPHbBIX MAaTEPUAIOB B U3AEAUS.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHMA Kypca obyyatolmeca noayyatoT HeobxoaMmble ANS AasbHeNWen ycnewHor paboTbl 3HaHWUA MO XUMUK
N GU3MKO- XMMUM NONIMMEPOB, a TaKKe MOJIMMEPHOMY MaTepuanoBeseHuto. MNonyyeHHble HaBblKK ByayT nosiesHbl gna bonee
rNy6OoKOro OCBOEHUSA, Kak ApyrmMx 6oee cneumanm3vpoBaHHbIX NOJUMEPHbIX KYPCOB, TaK U ABAAIOTCA 3aKOHYEHHbIM 3Tanom
«MOTPYKEHMA» B HAYKY O NOMMEPAX A CNELMANNCTOB B CMEKHbIX 061aCTAX XMMUK, U MOTYT BbITb UMM MCMNO/Ib30BaHbI KaK B
Hay4HOW, TaK Y NPOU3BOACTBEHHOM AEATENIbHOCTMU.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuecrso 3aueTHbrx eaumyy 3 1 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[004976] CoBpeMeHHble CneKTpasibHble MeToAbl UCCneaoBaHuUA

MNpenopgaBaren bCKUM COCTaAB

4.¢.-m.H., npod. CeméHoB BaneHTnH l'eoprmuesny
v.g.semenov@spbu.ru, K. 3124,

K.X.H., AoueHT MaHbKkoBa AneHa CepreeBHa
a.pankova@spbu.ru, K. 4132

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc BK/ItoYaeT B cebs U3/10XKEHNE OCHOBHbIX MPUHLMNOB COBPEMEHHbIX CMIEKTPasIbHbIX METOA0B, 06bACHEHUE
MEeTOAMNYECKMX OCHOB Ka4eCTBEHHOIO MU KOIMYECTBEHHOTO 3/1EMEHTHOTO, $a30BOro 1 CTPYKTYPHOIO aHau3a,
o0byyeHne NpUHLMNam Bbibopa HYXKHOro MeTo4a MAN COBOKYMHOCTM METOAOB B 3aBUCMMOCTM OT TUMA 06bEKTa U
HeobxoaMMoM MHOOPMaLMK O ero COCTaBe MM CBOMCTBAX, MCMO/Ib30BaHME TEOPETUYECKUX 3HAHUI U
MPaKTUYECKUX HaBbIKOB MPU PELEHNM LUMPOKOTO Kpyra 3a4a4 no NpUMeHEeHUIo CNeKTPaibHbIX METO408
nccaenoBaHus.

Bo BTOPOM ceMecTpe paccMaTPMBAOTCA OCHOBbI KonebaTeIbHOM CNEeKTPOCKONUM (B MHdpPaKpacHoi obaactu 1
CMEeKTPOCKONUA KOMBUHALMOHHOTO PaccesHUs), CNEKTPOCKONUU yAbTPadUoneToBoi U BUAUMON 061acTu (B TOM
yucae NHOMUHECLLEHLMA), CMIEKTPOCKOMNUM AAEPHOIO MarHUTHOrO Pe30HaHca.
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HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHMA ANCLMNANHBI COOPMUPYIOTCA NPEACTABAEHUA O MHOFO06pa3nMmn COBPEMEHHbIX CNEKTPasIbHbIX METOL0B
nccnefoBaHuA, PU3MYECKMX OCHOBAX B3aMMOLENCTBUA SIEKTPOMArHMTHOIO U3y4eHUA € AAPaMK, aTOMaMM, MONEKYAMU U UX
CTPYKTYPHbIMWU 06pa3oBaHnAMM, 06 MHGOPMALLMK, KOTOPYHD MOXKHO M3B/IEYb M3 SKCMEPUMEHTA/IbHbIX AAHHbIX, MOJYYEHHbIX
onpeaenéHHbIM CNEKTPaAbHbIM METOLOM.

MonyYeHHble 3HAHMA MOXKHO MPUMEHUTb NPU PELLEHMM 33434 NO ONPeLeIEHUI0 KaYeCTBEHHONO M KOIMYECTBEHHOTO
3N1€MEHTHOrO COCTaBa BELLECTBA, BbIABMEHUIO XapPaKTEPUCTUUYHBIX GYHKLMOHANBHbIX FPYMM KAacCoB COeANHEHWN,
YCTaHOB/IEHMIO TOYHOM CTPYKTYPbl OPraHUYECKUX COEANHEHWNI, FPYNMOBON U MHANBUAYAbHON MAEHTUOUKALMN,
KOZIMYECTBEHHOMY M KayeCTBEHHOMY aHa/IM3y CMECeN BELLLeCTB.

CneKTpasibHble MeToAbl ABASAOTCA OCHOBHbIM MHCTPYMEHTOM PaboTbl XMMMKa MPAKTUYECKK Nt06ONM cneLmanmsaLmm.

ATTectauma sksameH VCTHO Na6opaTtopHbie / NMpakTuyeckue paboTtbl na



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[064654] YuebHana (03HaKoMUTENbHAA) NPaKTUKa No paboTe ¢
MWPOBbIMU HaYYHbIMN MHPOPMALMOHHBIMWN Pecypcamu

MNpenopgaBaren bCKUM COCTaAB

O.X.H., npod., TeHHMKoBa TaTbAHA BopucoBHa, t.tennikova@spbu.ru; a.x.H., npod.,
lpauéBa EneHa BanepbeBHa (KoopanHaTop) e.grachova@spbu.ru; K.x.H., 4oL,
MenbHuKoBa HaTanba AHaTtonbeBHa, n.melnikova@spbu.ru; a.x.H., npod.,
KupcaHos Amutpuin Onerosuy, d.kirsanov@spbu.ru; K.¢.-M.H., cT. npen., Tynnku1Ha
EneHa KOpbeBHa, e.tupikina@spbu.ru; g.x.H., Aoy,., PoctoBckMin HMKonai Butanbes

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — obyyeHne HaBblKamM OCMbIC/IEHHOTO YTEHWS HAayYHOW IMTepaTypbl, ONpeAeneHUs TEKYLLMX HayYHbIX
NPUOPUTETOB, aHa/IM3a HayYHON MHPOPMALLMM, @ TaKXKe NOArOTOBKM aHHOTALMI/TE3UCOB M Npe3eHTaLMI
[OKNAZ0B, BbICTYMAEHUI Nepes NpodeccroHanbHOM ayauTopuei U BeaeHUs HayYHbIX AUCKYCCUIA ana
dopmMpoBaHMA HaBbIKOB PaboTbl C HAYYHOW IUTEPATYPOM U B3aUMOAENCTBUA C ayAUTOPUEN.

B xo4e 0CcBOEHMA ANCLMNANHBI 0ByYatoLLmMeca L0NKHbI OBIaAETb HAaBbIKaMM NMOMCKA HayYHOW NTEPaTypbl B
MOMCKOBbIX 6a3ax, CNOCOBHOCTbIO CAMOCTOATE/IbHO NPUOBpPETaTb M UCMO/Ib30BATb HOBbIE 3HAHUSA, B TOM YMCE B
HOBbIX 06.1aCTAX; NPUOBPECTU YMeHWe PaboTaTb C HayYHbIMM NYBANKALMAMM Ha aHTIMIACKOM A3bIKe, a TaK¥Ke
HaBbIKaMW CTPYKTYPUPOBAHUA HayYHOU MHDOPMaLUN.

Kypc BK/OYAET Kak MHAMBUAYANbHYIO MOAFOTOBKY, TaK M NOJlyYeHNe HaBblKOB PaboTbl B KOMaHAE.

—
0
o)
@)
o
<
Lo

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

OCMbICNIEHHOE YTeHWE Hay4YHOM IMTePaTypbl, BKAKOYatoLLee onpese/ieHne TEKYLLMX HayYHbIX MPUOPUTETOB, MOUCK U
opraHusauuio uHGopmaLmm, B TOM Yncae, B HE3HAKOMbIX 061aCTAX XMMUYECKOM HayKU. MOAFOTOBKM aHHOTaL M, TE3UCOB U
npeseHTauuni oKNa[A0B. HaBbIKKM BbICTYN/IEHMI Nepes NpodeccroHanbHOM ayanuTopreit U BeAeHUSA HAayYHbIX AMCKYCCUNA.

AtTtecTtauma sayer 6annbHo-peliturrosan  JlabopaTopHble / MpakTUueckue paboTbl  Het



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[055161] AHanuTUyecKaa xummsa 2

MNpenopgasarten bCKUM COCTaAB

K.X.H., CTapwunii npenoaasatens CaBnHos Cepren Cepreesumy
s.s.savinov@spbu.ru, na6. 3136 (moaepaTtop)

K.X.H., CTapwmin npenogasatenb HaBonouKasa apba BaagummposHa
K.X.H. goueHT LLnwos AHapei KOpbeBuy

|
AO.X.H., npoueccop bynatoB AHApen Bacunbesny &’ j

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B pamKax oCcBOEHUA ANCLUNIMHBI 06yYatoLLMecs BbINOAHAT KPUTUYECKUIA 0630p Hay4YHOW NUTEPATYpPbI C LEeNbio
nocneayoLen NOCTaHOBKM aHAIMTUYECKOM 334241 M NOMCKOB BO3MOMKHbIX NyTEN €€ pelleHns, BKAYas Kak

nposegeHMe aHasin3a no yxe CywectByrowmm MeToAnKaM, Tak U pa3pa60TKy HOBbIX CXem aHa/1n3a, N1aHnpoBaHne
dHAJ/IMTUYECKOTO 3KCNepnmeHTa n o6pa60TKy nony4yaembliX AaHHbIX.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

[NaBHbIV aKLLEHT B 06y4YeHUN MO 3TON AUCLMUNANHE AENAeTCs Ha BbipabOTKe HaBbIKOB OLLEHKM MPUMEHUMOCTU UMEIOLLIUXCS
METOAMK KONNYECTBEHHOIO XMMMWYECKOIO aHaIn3a, CUCTEMATU3ALMM AAHHbIX U NAAHUPOBAHUKN aHAIUTUYECKOTO
3KCMEepPMMEHTA, YTO HEOHXOAMMO B Aa/ibHENLLIEM NPY BbINOAHEHUN BKP 1 B AeATEeNbHOCTU XMMUKa-aHaNUTUKA.

AtTectauma sksamen  6annbHo-peitturrosas  JlabopaTopHble / MpakTuueckmne pabotbl  Het
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Koa v HasBaHWe AUCUUNNHDI

[046829] Obwas 1 HepaBHOBECHaA TEPMOANHAMMKA 2

MNpenopgasarten bCKUM COCTaAB

[OoUeHT, KaHAMAAT XMMUYECKUX HayK Mapua AnekcaHapoBHa ToliKka. NomeleHune
2176, e-mail: m.toikka@spbu.ru

Mpodeccop, AOKTOP XMMMUUYECKMX HaYK, 3aBeAyoWmin Kapeapoin Xummuyeckon
TEPMOANHAMUKM U KMHETUKKN AnekcaHap Mateeesud ToKKa. MomelteHne 2196,
e-mail: a.toikka@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

0O6Las n HepaBHOBECHAs TEPMOANHAMMKA 3aHUMAET ITaBHOE MECTO B CUCTEME eCTecTBEHHbIX HayK. OHa
HanpamMyto cBA3aHa C NpeacTaBNeHNEeM O "cTpene BpemeHn", BBeAeHHbIM A. DAAUHITOHOM W LUMPOKO
06Cy)KA4aeMblM B COBPEMEHHOM HayKe, a TaKKe B 3HaMeHUTOM KHure CTuBeHa XoKuHra "KpaTtkaa ucropmsa
BpemeHun". Kypc 3HAKOMUT CTYA,EHTOB C MHTEPECHENMLLIEN ecTeCTBEHHO-Hay4YHOW 06.1aCTbo 3HAaHMIA, HAMPAMYHO
CBA3aHHOM C GyHAAMEHTANIbHBIMM 3aKOHAMM MPUPOAbI. 3a4aCTy0, B3aMMOCBA3b MEXKAY NPOUCXOLALLMMM B
npupoLe HepaBHOBECHbIMM NPOLLECCAaMM, HAaNPUMEP, MEXKAY TeNI0NPOBOAHOCTbIO U XUMUYECKUMW PEAKLUAMM, C
O/ HOM CTOPOHbI, U CKOPOCTHIO YBEMYEHWNA SHTPOMUM, C APYFOM, OCTAETCA CKPLITOM ANA CTYAEHTOB. 3a4a4a Kypca
COCTOUT B TOM, YTODbl MOMOYb CTYAEHTY NMOHATb UCTUHHYIO CYTb 3TOI €CTECTBEHHOM HAayKM O 3aKOHAX MPUPOAbI.
CTpyKTypa 1 coaepikaHue Kypca BKAtoYaeT B ceba HECKO/IbKO pa3feios, MOCBALWEHHbIX HEPAaBHOBECHbIM
npoLLeccam 1 CMCTeEMaM, B YaCTHOCTU: COBPeMeHHbIe GOPMYIMPOBKM 2-0i1 YacTu 2-0ro Havana TEPMOLUHAMMKN
017 OTKPbITbIX CUCTEM, YpaBHEHWA BanaHca NOTeHUMaNbHOM, KUHETUYECKOW U MONHOW SHEPTUI, MPUHLMN
JIOKa/NIbHOrO PaBHOBECUA U MPOM3BOACTBO SHTPOMMUM, COOTHOLWEHUA OH3arepa U npuHLmMn Kiopu, OCHOBbI
TEPMOANHAMUKO-KUHETUYECKON TEOPUN HA30BbIX U XMMUYECKUX MPOLLECCOB, HEKOTOPbLIE MOJIOXKEHUA HENNHENHOWN
TEPMOANHAMMKN U gpyrue.

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

Mony4yeHHble 3HaHMA 0ByYatoLmMeca MOryT MPUMEHUTb NPY PELLIEHUN KOHKPETHbIX 33434 B 061acTU HEPaBHOBECHOM
TEPMOAMHAMMKM, HANPUMEP: ONUCaHKE NPOLLECCOB B MHOTOKOMMNOHEHTHbIX PEAKLMOHHbIX CUCTEMAX, B KOTOPbIX MOTYT
peasin30BbIBaTbCA KPUTUYECKME COCTOAHUA. YAUBUTENbHO, HO HEPABHOBECHbIE CUTYALLMM MOTYT MPUBECTU K HOBbIM
NPOCTPaHCTBEHHO-BPEMEHHbIM CTPYKTypam. MPpUMEpPOM CAYKUT aTOMHaA CTPYKTYpa BEL,ecTBa, KoTopas NPMBOAMT K
bAyKTyaumam (caydaliHbiM OTKIOHEHMSAM OT KaKoW-IMb0 Be/IMYMHbI), HO B COCTOSIHMM paBHOBECUS Uau B6AU3K paBHOBeCKA
OHW HEe MMEIOT KaKUX-MBO BarKHbIX MOCNEACTBUN.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpakTuyeckue paboTtbl Het



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051113] Paguoxmumumsa 2

MNpenopgaBaren bCKUM COCTaAB

KaHamaaT XMMUYECKUX HayK, CTapLUKiA npenogasatenb Kadeapbl pagnoxmummnm
EpémuH BAayecnas BaneHTMHOBKUY

v.eremin@spbu.ru

MeHaeneeBckuii LeHTp, nom. 201, 215, 311

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca - ocBOEHWE MarucTpaHTaMm 0CHOB GYHAAMEHTA/IbHbIX 3HAHUI B 061aCTN GU3MKU MUKpOMMPaA. 3a4a4m
Kypca - CUCTEMATUYECKOE M3/I0XKEHWNE Ha COBPEMEHHOM YPOBHE: OCHOBHbIX MONOKEHWI 1 3aKOHOB,
onpeaenArLmx CTPYKTYpY M noBegeHne cybaToMHbIX YacTUL, A TaKKe METOA0B U MHCTPYMEHTOB, MCMO/Ib3YEMbIX
ONA UX UCCNe0BaHUA.

3annaHnpoBaHbl IEKLMU, CEMUHAPbI MU CaMOCTOsATENbHAA paboTa nog pyKoBOACTBOM U B MPUCYTCTBUMU
npenogasatena. Matepuanbl NEKLUN COAEPKAT IKCKYPC B UCTOPUIO CTAHOB/IEHWUA U Pa3BUTUA KBAaHTOBOW TEOPUU,
MoZeneit aTOMHOro A4Pa U OTKPLITUA ABNEHUA PafMOaKTUBHOCTU. [laeTca cMcTeMaTUYECKOe U3TOKEHME Ha
COBPEMEHHOM YPOBHE OCHOBHbIX MOMOXKEHWUIN Y 3aKOHOB, ONpPeAENAOLLMX CTPYKTYPY M noBeseHne cybaToMHbIX
YacTUL, a TaKKe MPUYUH UX CTaBUNbHOCTU UM PagMOaKTUBHOCTU. OTAENbHO paccmaTpmBaeTca npobiema
B3aMMOB/IMAHWUA MPOLLECCOB, MPOUCXOAALLMX B AAPE U OKPYXKAOLLEN ero sNeKTPoHHOM obonoukKe.

CemuHapbl (B 06beme 14 4yacoB) NPOBOAATCSA B UHTEPAKTUBHOM Gpopme B rpynnax YNCAEHHOCTbIO He 6onee 10
YyenoBeK. BKNOYAOT COBMECTHOE C NpenogaBaTesieM 06CyKAeHMe NPONAEHHOro MaTepuana, Kak IeKLMOHHOrO,
TaK M MNOAYy4EeHHOro 0byyaloLwmMmMmncs B NPOLLECCe CAMOCTOATEIbHOW PaboTbl C MCNO/Ib30BAaHUEM NPea/iaraeMon
IMTEpaTypbl U METOAMYECKMX NOCOBUMN.

[nA ycnewHoro oCBOEHMA Kypca CAyLwaTenm AOMKHbI BNAaAETb OCHOBAMM KNAaCCUYECKOM U KBAaHTOBOM GU3MKK B
CaMOM LUMPOKOM MaaHe, BKAtOYaA ctoga HeobxoaMMblii MUHUMYM 3HaHWIA O CBOMCTBaX aTOMHOrO A4pa U
npoLLeccax CMoOHTaHHOTO PaAMOAKTUBHOIO pacnaza. Takke obyyatolmeca AONKHbI UMETb NPeaCcTaBeHNE O
COBPEMEHHbIX Npobnemax agepHon XMmMmm n GU3NMKM aTOMHOIO ALPa.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pesynbTaTe NPOXOXKAEHUA Kypca 06y4yatoLwminca NoayunT HeobxoaMMbli 06BEM 3HAHWI B BONPOCAX CTPYKTYPbI 1
byHAaMEHTaNbHbIX CBOMCTB aTOMHOIO A4pa U "afieMeHTapHbIX" YacTuL, 3TO NO3BOIUT MAarnCTPaHTY CAMOCTOATE/IbHO
OpUeHTUPOBaTbCA B 60/1bLLIOM NOTOKE MHGOPMaLMKN NO NPOGUANPYIOWUM SUCUUMIMHAM, A TaKKe Ny4ylle pa3bupatbea B
npobaemax, BO3HMKAIOLWMX B CMEXKHbIX 061aCTAX XMMUK, aTOMHOM U AaepHon dm3nKK. Ha 6ase nosy4eHHOM OCHOBATENbHOM
TEOPEeTUYECKOW NOATOTOBKM MArMCTPAHT NOYYUT BO3SMOMKHOCTb NPOAEMOHCTPUPOBATL AOCTAaTOMHO BbICOKYHO KBaMdUKaLMIO
B MIAHWPOBAHUN U peanun3aLmm CBOe Hay4yHO-Uccaen0BaTeNbCKoi paboTel. Hanpumep, byaeT cnocobeH caMocToATeNbHO
ocyLecTBaAaTb cbop, 06paboTKy, aHaNM3 U CUCTEMATU3ALMIO HAYYHO-TEXHUYECKOM MHDOPMALMM NO TEME CBOEN MarMcTepcKom
auccepTaumm B 061acTv pagmMoxummm, AAepHOM XMMUM, a TaKKe YMeTb CaMOCTOATE/IbHO FOTOBUTb NOJIyYeHHbIM B paboTe
MmaTepuan ansa nybaMKaumm Ha HayYHbIX KOHOEPEHUMAX U B MEPUOLMYECKON NeYaTu.

MonyyeHHble B pe3ynbTaTe OCBOEHMA AaHHOFO Kypca 3HaHUA U HaBblKM MOFYT BbITb C MOb30M MCMNO/Ib30BaHbI MArUCTPAHTOM
KaK Mpv NOCTYNAEHUN B aCMIMPAHTYPY, TaK 1 B byayLien HayyHo-UccneLoBaTebckon paborTe.

AtTectauma sksamen  6annbHo-peitturrosas  JlabopaTopHble / MpakTuueckmne pabotbl  Het



KonnuectBo 3a4eTHbIX eguHuy, 4 y MRV
e

Koa v HasBaHWe AUCUUNNHDI

[049460] Teopus XMMUYECKUX peaKkLnii 2

MNpenopgasarten bCKUM COCTaAB

K.X.H., AoueHT MNopces Butanuii BeHMammHoBmY
v.porsev@spbu.ru, K.1151

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

JuncumnanHa nocsALEeHa KBAaHTOBOXMMMNYECKOMY OMMCAHUIO MONIEKYNSPHbIX CUCTEM U UX NMPEBPALLEHUN B
0606LEeHHOM NOAX0AE, YUMTLIBAIOLLEM BbIXO, 338 PaMKU NpUbanxKeHns bopHa-OnneHrenmepa.

KpaTKoe coaeprkaHue Kypca:

1) Pa3geneHune sNeKTPOHHOTO U AAEPHOro ABMXKEHMA B 06LLem cnydae. HeagmnabaTuyeckme sneMeHTbl CBA3M.
2) 0606LEeHHbIE POTOP M ANBEPreHLMS.

3) AnddepeHumanbHble U UHTErpaabHble YpaBHEHUA B KOHOUTYPaLMOHHOM NPOCTPAHCTBE MOIEKYbI.

4) AgnabaTnyeckoe 1 gruabaTnyeckoe NpPeacTaBAEHNA COCTOAHUIA MOJIEKY/IbI, UX SKBUBAIEHTHOCTb, MaTpULLA
nepexoga.

4) Tononoruvyeckas MaTpuua, TONONOTMUYECKUI CIIMH.

5) MogenbHble cUcTEMbI: ABYXYPOBHEBAA CUCTEMA, TPEXYPOBHEBAs cCUCTEMA, Modenb AHa-Tennepa.

6) PacueTbl HeagMabaTUUECKUX 3/IEMEHTOB CBA3M Ha Npumepe cuctem H2 u H, H2 n O,C2 1 H2. HaxoxaeHue
KOHMYECKUX NepeceyeHnin aas HuX.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne oCcBOEHUA AUCUMNANHBI 0byYatoLWMecs Noay4at npeacraBneHme o6 agmabaTyeckom u AMabaTMyeckom onmncaHmm
COCTOSIHUM, a TaK¥Ke NepexofoB Mexay HUMM.

Ha rny6oKkom TeopeTMyeckom ypoBHe byayT BBeAeHbl TakMe MOHATUA, KaK KOHMYECKUe nepeceyeHuns, Heagmabatuyeckmne
3/1eMEeHTbI CBA3M, U T.M. [laHHble NOHATUA 0COBEHHO BaXKHbI MPY PACCMOTPEHUM CIOMKHbIX XMMUUYECKUX PeaKLMi, BbIXOAALLMX 32
pamku "ctaHaapTHOM" xummm.

Mony4YeHHble 3HaHWA NO3BO/AT B Aa/IbHEMLIEM NPOBOAMUTb PacyeTbl 3a4ay, B KOTOPbIX CYLLECTBEHHbI HeaguabaTuyeckume
BKagbl Hanpumep, peakuum aIeKTPOHHOTO NepeHoca, PacyeTbl KOHCTAHT CKOPOCTU GOTOPU3NYECKMX NPOLLECCOB, PeaKL MK,
CBAI3aHHbIE C MePeHOCOM SHEPTUM.

Kpome Toro, ocBoeHue AUCUMMIANHBI 4aCT BO3MOXHOCTb TEOPETUYECKM PAacCMaTPMBaTh peakuun, nccaeayemble, Hanpumep, B
bEeMTOCeKYHAHOM CNeKTPOCKONUM 1 el NoA06HbIX TEXHUMKAX UCCiea0BaHNA CBEPXObICTPbIX MPOLLECCOoB.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



KonnuectBo 3a4eTHbIX eguHuy, 4 AR Ol \ /el O N

Koa v HasBaHWe AUCUUNNHDI

[046812] Xumua tBepaoro tena 1

MNpenopgasarten bCKUM COCTaAB

K.X.H., aoueHT MenbHMKoBa HaTtanua AHaTonbeBHa
n.melnikova@spbu.ru, komHaTta 3006

K.X.H., AoueHT Fnymos Oner Bnagummposuy
o.glumov@spbu.ru, komHaTa 3006

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc NocBALLEH CUCTEMATUYECKOMY U30KEHUIO GYHAAMEHTANIbHbBIX 3HAHUIM B 06/1aCTU XMMUW TBEPAOIO TENA U
COAEPUT Cneaytoline OCHOBHbIE pa3aenbl:

1. CneumndurKa XMMUM TBEPLOIO COCTOAHWUA KaK pasaena XMMUYEeCcKon HayKkn. KnaccndumKauma TBepapbix BELLECTB.

2. CTpoeHWe KpUCTaNIM4eckux Teepabix Belects. MI3omopduram. TBepable pacTBOpbl 3amMeLLeHUA, BHEAPEHMUA U
BblUMTaHMA. MI30BaNeHTHOE U reTepoBasieHTHOE 3aMeLleHne. HecTexnomeTpuyHble coeanHeHnsa. CteknoobpasHoe
COCTOSIHWE BeLLecTBa.

3. XumunyecKkas cBA3b U 3/IEKTPOHHOE CTPOEHUE TBepAblX BelecTs. Kpuctanibl € MOHHbIMU U KOBAJIEHTHbIMM
ceasamn. Metannbl. Kpuctanibl ¢ BOGOPOAHBIMU U BaH-Aep-BaanbcoBbiMu CBA3AMKU. 30HHAA CTPYKTYypa
KPUCTaNN0B. INEKTPOHHAA U AblpOYHAA NPOBOAUMOCTb.

4. PeanbHas CTPYKTYpa Kpuctannos. Tunbl gedektoB. CobcTBEHHbIE TOYeUHble AedeKTbl. JedekToobpasoBaHue U
HEeCTeXMoMeTPUA KpUCTannoB. MpumecHble ToueUHble AedeKTbl. BanaHue ToueuHbix gedeKToB Ha CBOMCTBA
HeopraHuyeckux Belects. Anddysna n camognododysna B TBEpAbIX TENAX.

5. ®asoBble nepexobl B TBEPAbIX BelwecTBax. Knaccnopukauma ¢asosbix nepexosos. CTpyKTypHbIE U3MEHEHUA NpU
$azoBbIx Nnepexosax. MexaHu3mbl Ga30BbIx NEPEXOSO0B.

6. XuMmunyeckune peakumun Teepabix Ten. TepmoanHamMmUyeckme oLLeHKN BO3MOXKHOCTM NPOXOXKAEHUA XMMNYECKNX
peakumi ¢ yyactmem tBepapix Ten. Obwme 3aKOHOMEPHOCTU CKOPOCTU FeTePOreHHbIX XMMNYECKMX MPOLLECCOB.

7. MeToabl cCMHTE3a TBEPAbIX BELLECTB. TePMOANHAMUYECKME OCHOBbI CMHTE3a TBEPAbIX BELLecTB. TBepaodasHbii
cuHTe3. KepamuKa. BoipalymBaHMe MOHOKPUCTaNNOoB. [NonyyeHne TBepabiX BELLECTB B BUAE TOHKMX C/10EB U
nneHoK. CUHTe3 CTeKOo .

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Xumusa TBepAOro Tesla NpeacTaBifeT cobor 0fHY U3 OCHOBHbIX AUCLUMINH XMMUYECKOTO LIMKA, U3yYEHME KOTOPOM NPU3BaHO
obecneyntb NOArOTOBKY CNELaNIucToB-XMMUKOB B 06/1aCTV 1CCNef0BaHNUA CTPYKTYPHO-YyBCTBUTEIbHbBIX CBOMCTB U
bU3NKO-XMMMYECKMX NpeBpaLLeHNin TBepAodasHbIX BELLECTB.

B pe3ynbTaTe 0CBOEHUSA AUCUMMIMHBI CTYAEHT AO/IXKEH NOMYYUTb 3HAHWUA O XMMUYECKOM CBA3W B TBEPAbIX Te/ax U 30HHOW
TEOPUU KPUCTANIMYECKMX METAIIOB, MONYNPOBOAHUKOB, U3EKTPUKOB;

0 $»a30BOM cocTaBe U 0COBEeHHOCTAX AedEKTHOMN CTPYKTYpPbI BELLLECTB B TBEPAOM COCTOSHWUM; O BAUAHWUM OCOBEHHOCTEN
XMMMUYECKOM CBA3U U CTPYKTYPbl TBEPAbIX TN HA UX CBOWMCTBA;

0 anddysnmn 1 hasoBbix NpPeBpaLLEHUAX B TBEPALIX TENAX; O MEXAHU3ME U KMHETUKE XMMUYECKUX PeaKLMii C y4acTMem TBepabIx
TeN U METOL,0/10TMU YNPABAEHUA UX PeaKLMOHHOM cnocobHOCTbIO.

Mony4eHHble 3HaHUA MOTYT BbITb MCNONb30BaHbI A5 HAMPABAEHHOTO CUHTE3a HOBbIX QYHKLIMOHA/IbHbBIX MaTEPUAIOB C
3343aHHBIMN GUINKO-XMMUYECKMMU CBOMCTBAMMU, 151 Pa3paboTKM METOA0B UX CUHTE3A M COBEPLLIEHCTBOBAHWUSA TPAAULMOHHbIX
TEXHO/IOTWI C UCMO/Ib30BaHMEM TBEPA0DA3HbIX PEAreHTOoB.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het
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KonunuyectBo 3aueTHbIX eguHuy, 4 E| y

Koa v HasBaHWe AUCUUNNHDI

[046832] dnekTpoxmmms 2

ﬂpeno,anaTeanKuﬁ CoCTaB

[.x.H., npodeccop, KoHapaTbes BeHnamunH Baagnmmposumy
v.kondratev@spbu.ru, ka6. 2202

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc BK/IOYAET PacCMOTPEHUE HOBbIX 3/1EKTPOAHbIX MaTEPUANOB: UX NOJyYeHUe, MOAUbUKALMIO CBOWCTB
NMOBEPXHOCTU, CO34aHNE KOMMO3UTHbIX MaTepmnasios, HaHeceHe $a3oBbIX C/I0EB 3/1EKTPOAKTUBHbIX COeAUHEHWI
HEeopraHMYecKom 1 opraHMYecKom NpMpoabl. PaccmaTpuBaloTCA MPUHLMMBI LeeHanpaBieHHOro M3MeHeH s
3NEKTPOXMMMNYECKNX CBOMCTB MOBEPXHOCTU 3/IEKTPOAOB, MONYYEHUS MOAUMEP-MOAUDULNPOBAHHBIX 3/1EKTPOA0B,
BOMPOCHI KUHETUKU U MeXaHW3Ma TBepA0da3HbIX 3/1EKTPOAHBIX NMPOLECCOB B 3/1IEKTPOAKTUBHBIX MaTepuanax.
OCHOBHOE BHMMaHMWe yAeNeHOo 3NEKTPOXMMUN NPOBOAALLUX OPraHNYECKUX MOANMEPOB Y HEOPraHMYECKMX
peaoKc-NoAMMEPOB Ha OCHOBE MOAUALEPHbLIX KOMMIEKCOB MeTa1oB. O6CYyKAat0TCA 3aKOHOMEPHOCTM NMPOLLECCOB
nepeHoca 3apsAaa B NeHKax 3/1EKTPOAKTUBHBIX NMOJIMMEPOB Ha OCHOBE MoZe e 04HOPOAHOM U HEO4HOPOAHOWM
NAEHKU NoaMMepa.

MpaKTUYecKkoe NpUMeHeHe MPOBOAALLMX OPraHUYECKMX U PEAOKC-NOANMEPOB AJ/A CO34aHMSA
3NEKTPOXMMMYECKMX CEHCOPOB, MUKPOXEMOMEXAHUYECKMX YCTPOMCTB, AaTYMKOB AaB/eHNsA, B KayecTBe
SHEepro3anacaroLmx, 3MEKTPOXPOMHBIX U SNEKTPOIOMUHECLEHTHBIX MAaTePUaoB, U APYrue NPUIOKEHUS.

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

3apgava Kypca obecneynTb GOpMUPOBAHME Y CTYAEHTOB HOBbIX KOMNETEHLMIA U 3HAHWIA B 061aCTU 31EKTPOXMMUYECKOTO
CUHTE3a M UCCe0BaHNI CBOMCTB COBPEMEHHbIX 3/1EKTPOAHBIX MaTEPUANOB /1A PA3/IUYHbIX S/IEKTPOXMMUYECKUX YCTPOMCTB,
MPUBUTH HaBbIKM MCMONb30BAHUA METOLOB aHa/IM3a NPOLECCOB NEPEHOCA 3apAAa B 3/IEKTPOAKTMBHbIX MaTepuranax, AaTb
npeacTaB/eHne 0 MHOFOYMCAEHHbIX MPAKTUYECKMX NPUIOMKEHNAX COBPEMEHHbIX 3/1IEKTPOAKTUBHbIX MaTEPMasoB B
3/1eKTPOKaTaN3e, B 3/1IEKTPOXPOMHbIX, SHEPro3anacatoLMX U CEHCOPHbIX YCTPOMCTBAX, 0byYMTb cnocobam noay4eHus u
nccaen0BaHUA HOBbIX 31EKTPOAHbLIX MaTEPMANOB HAa OCHOBE PeaoKC-MOIMMEPOB M MPOBOAALLMX NOJNMEPOB,
NHTEPMNPETUPOBAaTb AaHHbIE MO 3/IEKTPOXUMMUYECKUM XapaKTePUCTUKaM ANS Pa3/INYHbIX TUMOB 3/1EKTPOAHbIX MaTepuasos.

ITM 3HAHUA U HaBbIKM MOTYT BbITb MPMMEHEHbI MPU Pa3paboTKax COBPEMEHHbIX 3/1EKTPOAHbIX MaTepuasnos B obaactu
CO34,aHUA 3NEKTPOXMMMUYECKMX CEHCOPOB M BMOCEHCOPOB, MaTEPUA/IOB A/1A SNEKTPOXMMUYECKOM IHEPrETUKM (aKKYMYNATOPOB,
TOM/IMBHBIX 3/IEMEHTOB, CYNEPKOHAECAaTOPOB), 3/1EKTPOKATAZIN3ATOPOB BaXKHbIX 3/1EKTPOXMMUYECKUX NPOLLECCOB.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpakTuyeckue paboTtbl Het



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

051057 BbicOKOMONEKYNAPHbIE COeaUHEHUA 2

MpenopasaTenbCcKuii cocTas @@'w

3opuH MBaH MunxalinoBUY, SOLLEHT, LOKTOP XMMUYECKUX HAYK
i.zorin@spbu.ru, K. 4214

Wcnamosa PervHa MapatoBHa, npodeccop, LOKTOP XMMUYECKUX HaYK
YenywkuH Masen Cepreesuny, AOLEHT, KAHAMAAT XMMUYECKUX HAYK
®eTuH MeTp ANeKcaHApPOBMY, AOLEHT, KAHANAAT XMMUYECKUX HAYK

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc noceaLLeH yrnybaeHHOMY pacCMOTPEHUIO HEKOTOPbIX AaCMEKTOB HayKM O MOIMMEpPaXx, MO3BONAOLLMX NyYlle
NMOHATb NPUPOAY U Pa3HOOBPa3ne BbICOKOMONEKYNAPHBIX COEAUHEHUI, NPUMEHSAEMbIX B Pa3/IMYHbIX 061aCTsAX
HAYKW N TEXHUKM.

1. Monvmepbl M3 BO30OHOBAAEMbIX MCTOYHUKOB CbipbA. OCHOBHbIE acMeKTbl “3e1eHOM XMMUM MOAUMepPOB”.

2. buononvmepsi.

3. YnopAao4YeHHble COCTOAHMA B XMMUM U GU3NKe NoNMMePOB. NAKOKPUCTANANYECKME MOMMEPHbIE CUCTEMDI.
CamoynopsaaoumnBatoLLmnecs cUcTeMbl Ha OCHoBE aMPUPUAbHBIX 610K-cCoNoNMMepPOB. TeMMNAATHbIE NPOLECCHI
CMHTEe3a NO/IMMEpPOB.

4. CoBpeMeHHOoe cOCToAHNE GU3UKO-XMMUU PACTBOPOB NOJMMEPOB U NOANINEKTPONANTOB. OCHOBbLI TEOPUM U
Ba)KHEMLINE NPAKTUYECKME NMPUIOKEHUA.

5. uByLLaa aHMOHHaA noaMmepu3auma. YnpaBaaemas pagmkanbHaa noammepusauma. Mogxoabl K peanbHomy
MCMONb30BaHMUIO “XKMBbIX” MPOLLECCOB B MONEKYNIAPHOM AM3alHE U CUHTE3Ee NOIMMEPOB.

6. MeTanNoKOMNAEKCHbIM KaTaM3 B XMMUWN MONIMMEPOB.

7. XMMMUA NOIMMEPOB KPEMHMUA.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Kypc 3HauMTeNIbHO pacLUMPAET Kpyro3op B 061acT MOAEKYAAPHOTO AM3aiiHa CMCTEM Ha OCHOBE NMOJIMMEPOB,
BbICOKOMOJIEKY/IAPHBIX BELL,ECTB B MPUPOAE, BO3MOXKHOCTEN CUHTE3a NONIMMEPOB Pa3IMYHbIMU CNOCOBaMM 1 Ha OCHOBE
Pa3/IYHbBIX UCTOYHMKOB CbipbA. Mo pe3ynbTaTam 3HAKOMCTBA C 3TUM KypPCOM 0byyatoLmecs MmetoT 60J1ee LWMpPoKUe B3rNsabl
Ha HayKy O MoAnMepax, MOHWMAKOT MECTO, PO/ib Y 3HaYEHNE BbICOKOMOJIEKY/IAPHbIX BELLECTB B MPUPOALE Y TEXHOIOTUAX.
Mony4YeHHble 3HaHUA MOXKHO MCMONb30BaTb B NIAaHUPOBAHMMN HAYYHOM, NPOCBETUTENIbCKOM M MPON3BOACTBEHHOM
OeATeNIbHOCTU B 06/1aCTU HAYKM O MOAUMEPAX.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saeTHbix eauiy 1 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[067288] MpakTnyeckana obpaboTka M aHanu3 cnektpos AMP

ﬂpenoAaBaTeanKuﬁ COCTaB
NeKunn: a.x.H., npood., 3aB. Kadp. POX, Tonctol MNetp Muxannosuy

peter.tolstoy@spbu.ru, K. 2150

CeMMHapbl: K.X.H., accucTeHT Banepua BayecnasosHa Mynnoaposa
v.mulloyarova@spbu.ru, K. 2135

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — AaTb NPaKTMYECKME HaBblikM 06paboTKM M aHanm3za cnekTpos AMP c ncnonb3oBaHvem Hanbosnee
pacnpocTpaHeHHbIx nporpamm (MestreNova, TopSpin, gNMR). Ha npakTuyecKkumx 3aHATUAX obydatoLlmecs
TPEHMPYIOTCA B BbIMOJIHEHUM NPOLLEAYP NO BCEM HUXKenepeyncneHHbIM TeMam Kypca.

OcHoBHble TeMbl Kypca:

1. O630p nporpamm 0bpaboTku cnektpos AMP. MestreNova, TopSpin, gNMR 1 nx ocHoBHble GYHKLMN.

2. O6bpaboTka cnektpos AMP. lonosHeHME HyAaMK, YHKLMM anoansaumm, GasmpoBaHue, BbipaBHUBAHNE
6330801 IMHUM, KaNMBPOBKa LIKaAbl XMMUYECKUX CABUIOB, UHTEFPUPOBAHME, LEKOHBOOLMA CNOMKHbIX CUTHA/IOB.
TBepaoTenbHble cnektpbl AMP: dopma KoHTypa JSlopeHu/Taycc, MHTErpUPOBaHME CaTeIUTOB BPALLEHWA.

3. AHanus cnekTpos AMP. OnpegeneHne BeANYUH XMMUYECKUX COBUITOB, KOHCTAHT CMUH-CNUHOBOrO
B3aMMOZENCTBUA, OTHOCUTENbHBIX KOHLLEHTPALMI BELLECTB, BPEMEH peflakcauun, CUMYAALMA CIMHOBbLIX CUCTEM.
4. QuHammnuecknin AMP. ObpaboTKa TemmnepaTypHbIX 3aBUCMMOCTEN C KoaslecLeHLMen/aekoanecueHumen
curHanos (bbicTpbld/MmeaneHHbi 06MeH B WKase BpeméH AMP). OnpegeneHme BbICOT SHepreTuyeckmux 6apbepos
NpPOLLeCcoB XMMMUYECKOro obmeHa.

5. Pacyet AMP napameTpoB B nakeTe Gaussian. PacyeT KOHCTaHT 3KPaHMPOBaHMA U KaNMBPOBKa XMMUYECKUX
CABUroB. PacyeT KOHCTAHT CMMH-CMMHOBOrFO B3aMMOAENCTBUA.

6. OnucaHMe CNeKTPoB B CTaTbsAX U MOATOTOBKA CMEKTPA/bHbIX AAHHbIX K My6MKaLmu.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoxKaeHne Kypca obydatolmecs byayT:
- YMETb CO3HATE/IbHO BbIMOJIHATbL BCE OCHOBHbIE MPOLLeAYPbI MO rPamoTHON 06paboTKe aKCNeprMeHTaIbHbIX cnekTpos AMP;
- YMEeTb rOTOBMTb CMEKTPbI A5 NY6AMKaLMM U OMUCHIBATb CMEKTPasibHblE AaHHbIE B YePHOBMKAX CTaTel;

- YMETb BbINOJHATbL KBAHTOBO-XMMMUYECKMIN PACYET XMMUYECKUX CABUIOB U KOHCTAHT CMIWH-CMMHOBOrO B3aMMOLENCTBUA B
nporpammHOM nakete Gaussian.

AtTecrtauma sayer AMCbMEHHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konunuectso 3a4eTHbIXx eauHuy 10 2 @ E M E@TP

Koa v HasBaHWe AUCUUNNHDI

051085 CuHTE3 1 nccneaoBaHUE BbICOKOMOJIEKYNAPHbIX COeANHEHNM

MNpenopgaBaren bCKUM COCTaAB

3opuH MBaH MunxalioBUY, AOLLEHT, IOKTOP XMMUYECKUX HayK (MoaepaTop)
i.zorin@spbu.ru, K. 4214

Mcnamosa PernHa MapaTtoBHa, npodeccop, 4O0KTOP XMMUYECKUX HAYK
YenywkunH Masen Cepreesuny, AOLEHT, KAHAMAAT XMMUYECKMUX HAYK

®deTtuH MNMeTp AneKcaHAPOBUY, AOLEHT, KAHAMAAT XMMUYECKMX HayK

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc noctpoeH 13 HeckobKnx 610K08

1) Xumna nonnMmepos, B KOTOPOM CTYAEHTbI M3y4atoT 0COBEHHOCTU XMMUYECKMX PeaKL i BbICOKOMONEKYAAPHbIX
CoeZMHEHWUM, NPOLLECChl B3aMMONpeBpaLLeHNA, MOANDUKALMM U AECTPYKL MU NONUMEPOB;

2) CneuuanbHble METOAbI CUHTE3a NOJIMMEPOB, rae CTyAeHTbl NoAPO6HO paccMaTpMBakOT HOBbIE
BbICOKO3(DdEKTUBHbIE NPOLECCHI MONMMEPU3aLMM, TakMe Kak RAFT, ATRP, peakuuu meTtaTesuca u apyrue;

3) An3aiH NepcneKkTUBHbIX NOJIMMEPHbIX MAaTEPMANOB, rae 0bcyKaatoTca obLLmMe Bonpochl CO34aHMNA NOIMMEPOB C
334aHHbIMW CBOMCTBAMM M PACCMATPUBAOTCA NOAXOAbI K CO34aHUI0 MAaKPOMOIEKYNAPHBIX CUCTEM C/IOXKHOWN
APXUTEKTYPbI: XUAKOKPUCTANINYECKUX MOMMEPOB, AEHAPMMEPOB, CYNPaMOIEKYNAAPHbIX CUCTEM,
610COBMECTMMbIX NOJIMMEPOB € GYHKLMAMMU YIPABAEHMUS.

4) NabopaTopus cMHTE3a MONMMEPOB, B KOTOPOI CTYAEHTbI MOAYYAOT NPAKTUYECKME HABbIKM CUHTE3a U
XMMWYECKOM MOAMUKALMM NONUMEPOB.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3y/nbTaTe 0CBOEHMA Kypca CTYAEHTbI NOAyYatoT Habop NpodeccnoHanbHbIX 3HaHWUI 41A Pa3pPaboTKM HOBbIX MOAMMEPHbIX
MaTepuasoB OT CTaAMM MOJIEKYIAPHOTO AN3alHA A0 CUHTE3a B 1abopaTopHbIX yCN0BUAX. MOryT OCYyLLEeCTBAATL 06OCHOBAHHbIM
[AM3aiH XMMUYECKUX CTPYKTYP M apXUTEKTYPbI MOJIMMEPOB AA peanunsaumum Lenesbix QyHKLMOHANbHbIX CBOMCTB, BbIGMpPaTh
afleKBaTHYIO CTpaTernio CMHTE3a NoAMMEPOB 3a4aHHON apPXMTEKTYPbI U MONEKYNAPHbIX XapaKTePUCTUK. BAagetoT OCHOBHbIMM
MeTogamu 1abopaTopHOro CMHTE3a NOIMMEPOB.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konunuectso 3a4eTHbIXx eauHuy 10 2 @ E M E@TP

Koa v HasBaHWe AUCUUNNHDI

[046815] Xumunyeckme ceHcopbl

MNpenopgaBaren bCKUM COCTaAB

[.X.H., npodeccop MuxenbcoH KoHcTaHTUH Hukonaesud (moaepatop) k.mikhelson@spbu.ru 2091
[.x.H., npodeccop Epmakos Cepreii Cepreesuy s.ermakov@spbu.ru 3054

[.x.H., npodeccop AmuTpuin Onerosud KupcaHos d.kirsanov@spbu.edu 3124

K.X.H., goueHT MNewkosa Mapus AHaTonbeBHa m.peshkova@spbu.ru 2094

K.x.H., goueHT ConosbeBa EneHa BuktoposHa e.solovieva@spbu.ru 2093

K.x.H., cT. npen. [apba BnagnmuposHa Hasonouxkas d.v.navolotskaya@spbu.ru 3069

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — 03HaKOMUTb 0BYHAMOLLMXCA C OCHOBHBIMM MPUHLMNAMM AENCTBUSA XMMUYECKUX CEHCOPOB U
6noceHcopoB. Kypc COCTOUT M3 YeTbIpex Moayieu:

Mogynb 1 BeepeHue.
O6Lan KOHLUENLMA CEHCOPUKN, GU3NYECKME CEHCOPbI U XMMUYecKne 1 BruoceHcopbl. KpaTkaa ncTopma XMMUYECKUX
1 6BuoceHcopos.

Mogaynb 2 INeKTPOXMMUYECKME U Mbe30Pe30HAHCHbIE CEHCOPbI.
MoTeHUMOMETPUYECKME CEHCOPbI, aMMEePOMETPUYECKME CEHCOPbI, KOHAYKTOMETPUYECKME U UMNEAVMETPUYECKME
ceHcopsbl. Mbe30pe3oHaHCHbIE CEHCOPbI.

Mogaynb 3 OnTuyeckune ceHcopbl
OnToAbl Ha ocHoBe MOHOGMOPOB. ONTUYECKME CEHCOPbI C PETUCTPALMEN CUTHANA METOAAMUN MONEKYNAPHOM U
KonebaTenbHOM CNEKTPOCKOMMUM.

Mogaynb 4 MynbTUCEHCOPHbIE CUCTEMbI AJ/17 aHA/IM3a ra30B U KUAKOCTEN "3/1EKTPOHHbIN HOC" U "3/1€KTPOHHbIN
A3bIK"

NMPOPECCUMOHANbHbIE

OcBOeHMEe Kypca MPOXOAMT MO CXeME: IEKLMM-CEMUHaPbI-N1abopaTopHble paboTbl

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHMA Kypca obyyatoLmecs oBAaLeBAOT Kak 3HAaHUAMM B 061aCTU XMMUYECKUX CEHCOPOB, TaK U
CMOCOBHOCTAMM K CaMOCTOATE/IbHOM paboTe C HayYHON INTEPATYPOM MO XMMUYECKOW CEHCOPUKE, MPOBEAEHMIO pPeasibHbIX
M3MEePEHUIN C UCMOb30BAHNEM CEHCOPOB Pa3/IMUYHbIX BUAOB 1 06paboTKe MOyYEHHbIX PE3Y1IbTAaTOB C MOMOLLbIO CTaHAAPTHbIX
M CNeumnanm3npoBaHHbIX MPOrPaMMHbIX MAKETOB, a TaK¥Ke K NMOoAroTOBKE M NPOBEAEHMIO NPe3eHTaLMi Mo HayYHbIM CTaTbAM,
BbI6pPaHHbIM 06YYaOLLMMMUCA U3 YMCAA NPEANOKEHHbIX MPenoaaBaTeNAMM.

MonyyYeHHble 3HaHMA U HaBbIKW HAWAYT NPUMEHEHWE NPU NPaKTUYeckon paboTe B N1abopaTopmax XMMUYECKUX,

bapmaLLeBTUUECKMX U arPOXMMUYECKMX KOMMaHWIA, B 1abOPaTOPUSAX, 3aHATbIX KOHTPO/IEM TEXHOI0TMYECKMX NPOLLECCOB,
MOHUTOPUHIOM OKPY*KatoLLLel cpesbl, KOHTPOIEM MULLEBOW NPOAYKLMN.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[060218] BonbliMe AaHHbIE B XMMUW U OCHOBbI PaboTbl ¢ 60bLINMMU
NaHHbIMU

MNpenopgaBaren bCKUM COCTaAB

Bo3sHeceHcKkuit Muxanna AHgpeeBuy, K.¢.-M.H., A0LEHT, m.voznesenskiy@spbu.ru,
Kab. 2124;

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc coaepxut 3 neKkummn, 3 ceMUHAPCKMX 3aHATUA M 9 YacoB NpaKTUYeCcKMx paboT. Ha nekumax obcy>kpaetca camo
MOHATME BONbLUMX AAHHbIX, OCBELLAETCA CBA3b MeXAY TEXHO/IOTMYECKUM Pa3BUTUEM U KOIMYECTBOM AaHHbIX, B
YacTHOCTU B 061aCTU XMMUYECKMX HayK. OMMCbIBAOTCA OCHOBHbIE CNOCOObLI MalHUHIA 6ONbLUNX AAHHbIX Ha
npumepe XMM1m, NOAHMMAIOTCA BONPOCHI 3aLLUTLI MHPOPMaLMK, €€ BepudUKaLMn, B TOM YMC/Ie NPU MOMOLLU
pacnpefenéHHbIX PeecTpos.

[aétca 0630p OCHOBHbIX METOA0B PAabOThbI C 6ONBWMMWN AAHHBIMWU HA4YMHAA OT CTaTUCTUYECKOW 0OPaboTKHM,
OCHOBHbIX XEMOMETPUYECKMX METOA,0B 3aKaHUYMBAA HEVMPOHHbIMU ceTAMU. OTe/IbHaA NeKLMA NoCBALLEHA
YCTPOWCTBY HEMPOHHbIX CETEN, OT OTAE/IbHOTO MCKYCTBEHHOTO HEMPOHA A0 TONOIOTK, OBCYKAAITCA arOPUTMbI
06y4eHNA HEMPOHHbBIX CETEN U KPUTEPUM KavecTBa 0byyeHus.

Ha ceMmnHapCcKUX 3aHATUAX 3aTParnBatoTCA TeMbl UHKEHEPUM 3HAHUSA, CNOocobOB XPaHEHUA U NpeaCcTaBAEHUSA
60/1bLIMX KOMYECTB MHOOPMALMM U OCBELLAIOTCA CPEACTBa aBTOMaTM3aLMn 06paboTKM AaHHbIX.

MpaKTnyecKkune 3aHATUA NOCBALLLEHbI BbIpaboTKe HaBbIKOB HaNMCaHWA CKpMNTOB B nakeTax Origin n Microsft Office.
MpakTnyeckne 3aHATUA TPEOYIOT MUHUMA/IbHbIX 3HAHWI NPOrPaMMMUPOBaHKA, AatoT obLiee npeacTaBAeHME O
CUHTaAKCUYECKMX MPUHLLMNAX CKPUMTOBBIX A3bIKOB, OCHOBHOW YNop fe/aeTca Ha BbipaboTKy HAaBbIKOB
MCNO/Ib30BaHWUA CNPABOYHOM AOKYMEHTALMWN ANA pelleHna 3agaum 6e3 getanbHOro rnyboKoro ocBoeHUA A3bIKa.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne npoxoxaeHuUa Kypca obyyatolimecs byaet 061a4aTb 3HAHUAMM 06 OCHOBHbIX METOAAX MaHUHIA BO/bLUNX AAHHbIX,
OCHOBHbIX MeTOA0B pPaboTbl C 6ONbLWNMY AAHHBIMU, 3HAaTb MOAENW MPEACTaBAEHUA AAHHbIX.

MpaKTUYecKne 3aHATUA AaZYT HaBbIKM HaNWCAaHUA CKPUNTOB A/ aBTOMaTU3aLUmMmn 06paboTKM pe3ynbTaToB SKCNEPUMEHTOB U
3/1EKTPOHHbIX JOKYMEHTOB.

Mony4eHHble 3HaHUA MOMOTYT Jly4lle OPUEHTUPOBATLCA B COBPEMEHHOM HayYHOM UTepaType, rAe BCe Yalle BCTpeyaTcs
paboTbl B KOTOPbIX MPUMEHSAIOTCA MOAX0Ab! BOMBLUNX AAHHBIX 417 06PabOTKM Pe3ybTaTOB XMMUYECKUX SKCMEPUMEHTOB U
M3MepeHUM, MOryT BbITb NCMOIBb30BaHbI A/1A Yr1yOAeHHOTo CaMOCTOATE/IbHOMO M3YYeHUA NpeameTa.

HaBbIKM, NONYYEHHbIE HA MPAKTUYECKUX 3aHATUAX MOTYT 6bITb MPYMEHEHbI B HAY4YHO-UCCAe40BaTENbCKOW AEATENbHOCTU AN1A
aBTOMaTM3aLMM 06paboTKM IKCNEPUMEHTAIbHbIX Pe3y/IbTaToB, MOJ/y4aeMbIX B XOZEe MHOFOKPaTHO NOBTOPAOLLMXCA
NAEHTUYHbBIX SKCNEPUMEHTOB.

3HaHWA OCHOB PaboTbl ¢ 6ONbWIMMYK AaHHBIMM BYAYT NAOCOM NPY AaNbHENLEM TPYA0YCTpoKcTBe U ByayT BocTpeboBaHbl Npu
pelueHWM 3a4a4 aBTOMaTU3aLmMm U undpoBM3aLLMM NPOU3BOACTBA.

AtTecrtauma sayer TecTMpoBaHue Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Kopg, 1 Ha3BaHMe aAucuUnNAnHDbI
[005993] MembpaHHbIE HAHOKOMMO3UTHbIE MaTepuansl

MNpenopgaBaren bCKUM COCTaAB

OOKTOP XMMUYECKNX HayK, npodeccop, NMeHbKoBa AHacTacua BnagmmmposHa
a.penkova@spbu.ru, kK. 2081, K. 2085

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc BkroyaeT nsyyeHune CTpykTypbl U OU3NKO-XUMUYECKNX CBONCTB HEOPraHUYeCKUX MOaU(UKaTOPOB n
HaHOKOMMO3UTHbIX MONIMMEPHbIX MaTEPMAoB; N3y4eHVe Pa3NnYHbIX MEMOPaHHbIX NPOLLECCOB
(6apomembpaHHblie, AndPy3nNOHHbIE, TOMMMBHASNA SYelika) U TUMOB MeEMOpPaH CO CMELUaHHOW MaTpULLEN
(nonMmepHble, HeopraHuveckme, buonormndeckme, xmuakue, nrneHkn fNleHrmiopa-bnompxket). Kypc
npenogaeTcs Ha pyCcCKOM sidblke B hopMe Nekumii 1 nabopaTopHbIX paborT.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pesynbTaTte 06y4eHns no gaHHOM gucumniMHe oby4varomecs AoMKHbI OBNaaeTh YrinyOneHHbIMU 3HaHNAMN B
06nacTn NpUMEHeHNs HeopraHNYeckUX MoaNUKaToOP AN NONMMEPHbIX MaTpuL, METOAO0B CUHTE3a NONMMEPHbIX
HaHOKOMMO3WTHbIX MaTepuarnos, TMNOB MeMbpaH 1 MeEMOpPaHHbIX NPOLLECCOB, METOL0B NPUrOTOBMEHNS MemMbpaH,
N3yYeHUs MONMMEPHbIX KOMMO3MTOB PasnUYHbIMU COBPEMEHHBIMM METOAAMM aHanu3a. YMeTb BblbpaTtb matepuan
MembBpaHbl U MeEMBpPaHHbBIN NPOLIECC AN KOHKPETHOW 3af4adv pasgeneHus.

AtTecrtauma sayer VCTHO Na6opaTopHbie / MpaKTtuuyeckune pabotol na [



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[054356] Hay4yHble MHPOPMaLIMOHHbIE PECYPCbI U OCHOBbI
HayKOMEeTpUu

MNpenopgaBaren bCKUM COCTaAB

K. X. H., AoueHT Tpodumosa Mains AnekcaHgpoBHa
m.trofimova@spbu.ru, K. 2176

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

JleKummn 3HaKOMAT:

° C BEAYLLMMM 3apyBEKHBIMU MU POCCUUCKMMM HAYYHBIMU MHDOPMALLMOHHBIMUK pecypcamm (6asbl HayYHbIX
ny6avKaumin, 6a3bl JaHHbIX O CBOMCTBAX BELLECTB M MaTepuanos, Hay4dHble pedepaTuBHbIE U HAYKOMETPUYECKUE
6a3bl AaHHbIX, MATEHTHble 6a3bl AaHHbIX);

® NHCTPYMEHTaMM 3GPEKTUBHOTO NOUCKA Hay4yHON MHGOPMALMK ANA NAAHUPOBAHUA U NPOBEAEHUA HAYYHOrO
nccnefoBaHus;

® C UCTOpPUEN Pa3BUTUA U METOAAMWN BUBANOMETPUN U HAYKOMETPUU;

® C OCHOBHbIMW HaYKOMETPUUYECKMMM NOKa3aTeNAMU A5 OLLEHKM NyBNMKALMOHHOM aKTUBHOCTU YYEHOTO U
NPOAYKTUBHOCTM €ro Hay4YHOM AeATeNbHOCTM (MMNaKT-GaKkTop, MHAEKC XvpLlua U T. 4.);

® C KOMMYHWKALMEN U NPUPOLOM LUTUPOBAHUA B HAYKE;

® C cMCTeMaMM ynpaB/ieHusa bubavorpaduueckoin MHGopmaumen.

CeMuHapbl HanpaB/ieHbl Ha 0TPAabOoTKy HaBbIKOB 3G dEKTUBHOIO NOUCKA PesieBaHTHOW Hay4YHOW MHOPMALUKN Ana
peLleHns KOHKPETHbIX Hay4YHO-UCCNeL0BaTeIbCKMUX 334,34 M aHa/IM3a OCHOBHbIX HAYKOMETPUYECKUX NoKasaTenemn
Hay4HbIX NyBAMKaALMI/KYPHANOB/YYEHBIX/HAYYHbIX KO/IJIEKTMBOB PAa3HOro pPoAa.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

MonyYeHHble 3HaHMA ByAyT NONE3HbIMU A5 MOUCKA PENEBAHTHOM Hay4yHO MHGOPMaLMM MPU NOLFOTOBKE KYPCOBbIX U
AMNNOMHBIX paboT, Hay4YHO-UCCeA0BaTeIbCKUX NMPOEKTOB, NPY 0POPMIEHUU HAYKOMETPUUECKUX AaHKET U 33aABOK Ha
nosly4eHne CTUNeHANN U rPaHTOB, NPW Bbibope KypHana gnsa Ny6aAnKauum HayYHbIX Pe3y/1bTaTos.

AtTtecTtauma sayer 6annbHo-peliturrosan  JlTabopaTopHble / MpakTUueckue paboTbl  Het



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051061] OnpeaeneHne xapakKTEPUCTUK ANUCMEPCHbBIX CUCTEM

MNpenopgaBaren bCKUM COCTaAB

A.X.H., npodeccop EpmaKkosa Jlloammnna dayapaoBHa (moaepatop)
l.ermakova@spbu.ru, kKomHata 3182

K.X.H., joueHT Bonkosa AHHa BanepnesHa
anna.volkova@spbu.ru. KomHaTta 3194

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc nocALLeH 03HaKOMIEHWNIO C OCHOBHbIMW METOAAMM, UCMONb3YEMbIMUN AN1A ONpeaeneHUA CTPYKTYPHbIX U
3/1EKTPOMNOBEPXHOCTHbIX XaPaKTEPUCTUK PA3/IUYHbIX KNACCOB ANUCMNEPCHBIX CUCTEM U COCTOUT U3 CEAYIOLLUX
paszenos:

1. OnpeaeneHune CTPYKTYPHbIX XapaKTEPUCTUK Ancnepcuii U membpaH. OnpeaeneHune yaenbHOM NOBEPXHOCTH
amcnepcHbIx Yactuu, OnpegeneHune KoabouumneHTos GUbTPaLMKU, KOIGDULMEHTOB CTPYKTYPHOIO CONPOTUBEHUSA
W cpegHero paguyca nop B MeEMBOPaHHbIX CUCTEMAX.

2. OnpepeneHne NOBePXHOCTHOTO 3apAaa AMUCNEPCHbIX YacTUL, U MeMbpaH. OnpegeneHve eMKocTM obmeHa
NOMMEPHbIX MeMBPaH 1 onpeaesneHne NOBEPXHOCTHOTO 3apAAa AUCMEPCHbIX YAacTUL, B 3aBUCMMOCTM OT COCTaBa
pacTBoOpa 3/1eKTPOANTA.

3. OnpegeneHune 3NeKTPOKMHETUYECKUX XapPaKTEPUCTUK AUCMEPCHBIX YacTuL, U membpaH. OnpeaeneHune
3N1EeKTPONPOBOAHOCTM MEMBPAH, YMcen NepeHoca MOHOB, 3/1EKTPODOPETUYECKON NOABUMKHOCTU AUCMNEPCHBIX
YyacTuL, GUAbTPALMOHHbBIX MOTEHLMAN0B B 3aBUCMMOCTU OT XMMMUYECKOrO COCTaBa KOHTAKTUPYOLWKMX das.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

AvcumnanHa npeacTaBAseT MHTEPEC 418 TeX, KTO MPOBOAMT UCCNeA0BaHMA B 061acTAX GU3MYECKON XUMUM, SNEKTPOXMMUMY,
XMMUU TBEPAOTO TeNa, MaTepuanoseseHns. BoipabaTbiBatoTcA HaBbIKM NPOBEAEHUA KOMMIEKCHbIX MCCAe0BaHNIM Pa3IUYHbIX
K/IaCCOB AMCMEPCHbIX CUCTEM (B TOM YMCAE HAHOAMCMEPCHbIX) M CBOMCTB rPaHULL, pasgena TBepAoe TN - 3EKTPOJIUT.

AtTecrtauma sayer VCTHO Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[006029] OnTUYeECKME CBOICTBA KPUCTAN/IUYECKUX U CTEKN00OPa3HbIX
no/ynpoBoOAHMKOB

MNpenopgasarten bCKUM COCTaAB

K.X.H., AOUEHT, TBepbsAHOBNY AHApPen CTaHMC/1aBOBUY
a.tveryanovich@spbu.ru
KOMH. 1168

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

OnNTUYECKMIA CNEKTP KPUCTANIMYECKUX U CTEKN00DOPa3HbIX NONYNPOBOAHMKOB. Kpalt pyHAaMeHTaNbHOrO
NornoLeHna, ANMHHOBOJIHOBOW KpaW NOrOLLEHNA, paccesaHWe CBeTa 3a CHeT HEOAHOPOAHOCTM Cpeapl, MOKa3aTe b
npesaomaeHNA CTEKON U KPUCTAINI0B, ANCNEPCUA NoKasaTena npenomaeHuns. NMpumecHoe noraoleHue,
KO3DPULMEHT IKCTUHKLMK, PacyeT KOHLEHTPaL MM NpUmeceii, MeToAbl O4MCTKU ONTUYECKUX MaTepraoB.
JlloMUHeCLeHTHbIe NONYNPOBOAHMKOBbIE Cpeabl. PeaKo3eMesibHble MOHbI B CTEKNAX M KpUcTannax. Ontuyeckoe
nornouweHne, CTOKCOBCKan M aHTU-CTOKCOBCKAA NIOMUHECLLEHLMA peKo3emMe bHbIX MOHOB. MeToapl
MoAMbUKaLMKN ONTUYECKUX CBOMCTB. I3MeHeHWe cocTaBa, TepMUYEecKoe BO3aelcTBre, GOTOMHAYLMPOBAHHbIE
n3meHeHuA. MpaKTMYeCcKoe NCMNOIb30BaHNE KPUCTA/IIUYECKUX U CTEKI006Pa3HbIX MONYNPOBOAHUKOB Kak
ONTMYECKNX MaTepuanos. MK onTuka, cpeapl ¢ 60nblIMM NOKa3aTeNnem NpesoMaeHUs, TIOMUHECLEHTHbIE Cpeabl,
OonTMYecKas 3anucb MHGopmaumm. MeToaMKM 1 annapaTtypa ANa U3y4eHUA ONTUYECKMX CBOMCTB
NoaynpoBOAHWKOBbLIX MaTePUaNoB B 06bEMHOM M TOHKOMIEHOYHOM COCTOAHMUAX. M3MepeHue CneKTpoB
MOr/IOLEHNA U NIOMUHECLLEHLMK, ONpesesieHe NoKasaTena npenomaeHnsa, ocobeHHOCTU nccneaoBaHNA NIEHOK.
OnTuyecKkme BONIOKHaA.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

dyHAameHTaIbHble 3HaHWA B 061aCTU ONTUYECKUX CBOMCTB KPUCTA/IMYECKUX U CTEKI006Pa3HbIX MOYNPOBOAHMKOB.
B3anmocBA3b COCTaBa M CBOMCTB ONTUYECKUX MaTepmanoB. MpaKTUYecKMe HaBbIKM MPUMEHEHWA STUX 3HAHWUIA.
MosyyeHHble 3HaHWUA ByAyT Nosie3Hbl B 061aCTM ONTUYECKOTO MaTepPUaNoBeLEHUA.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuueckune paboTtbl na



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

051115 Nonnmepobl aNA HAYKOEMKUX TEXHONOTNI

MNpenopgaBaren bCKUM COCTaAB

3opuH MBaH MunxalinoBUY, SOLLEHT, LOKTOP XMMUYECKUX HAYK
i.zorin@spbu.ru, K. 4214

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc nekumii HanpaBaeH Ha NoayYeHne 3HaHUM, KacatoWwmxca NPUMEHEHMA NOIMMEPHbIX MaTePMANOB B
cneumanbHbIX 061acTAX HaYKU U TEXHUKKU, HOBEMLUMX pa3paboToK B 061aCTU NONIMMEPHOTO MaTepuanioBeaeHus
[ON19 BbICOKOTEXHOOTUYHbIX MPUIONKEHUN.

1. BbICOKOMPOYHbIE, BbICOKOMOAY/bHbIE, TEPMOCTOMKME NOIMMEPHbIE MaTepuanbl — 0COOEHHOCTU CTPOEHMS,
CUHTEe3a 1 nepepaboTku B M3genua. ACneKTbl NPUMEHEHWNA OTAENbHbIX KNaccoB ""cynepnoanmepos” .

2. MaTepwuanbl gna NAaHapHON MUKpoaUTorpadum — nosMmepHble pesunctbl. MonekynapHbIN Au3aiH, TpeboBaHNA
npeabABAAeMble K MaTepuany 1 acnekTbl NpYMeHeHnsa. HaHoMMnpuHTHaA auTorpadumsa.

3. MonynpoBOAHWKOBbIE MaTepuasibl HA OCHOBE OPraHUYECKMX MOIMMEPOB — UCTOPUA OTKPbLITUA, aCNEKTbI
CUHTE3a, PU3NYeCcKMe CBOINCTBA, OCHOBbI MOJIEKYNAPHOTO AM3aliHa. [oTeHUMan NpakTMYeCcKoro NpUMeHeHKs.
4. Crepeonutorpadus n TpéxmepHasa nevyatb — OCHOBbI TEXHOIOMMU U eé obecneyeHne maTepuanamm.

5. Camo3saneunBatoLmeca nosvMmepHble maTepuanbl.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHMA Kypca obyyatoLmeca noay4yatoT Habop KOHKPETHbIX CBEAEHMUI O CYLLECTBYIOLLMX pa3paboTKax 1
TEXHO/IOTUAX CYNeprnoIMMepoB 1 CyNepnaacTUKOB, 3HAKOMATCA C 3IeMEeHTaMMU MOJIEKYIAPHOTO AM3aliHa NOIMMEPHOM OCHOBBI
N9 BbICOKOMPOYHbIX MaTEPUAOB, /1 MAaTePUasoB, MPUMEHAEMbIX B TEXHOIOTMUAX NPOM3BOACTBA MO/YMNPOBOAHUKOBbIX
nNprMbopoB, 3HAKOMSATCA C MPUHUMMAMM CO34aHMA camo3anedmsatowmxca (self-healing) matepranos 1 matepuanos ans
aAOUTUBHBIX TEXHOOTU.

[ony4YeHHble 3HaHWA MOXKHO UCMO/b30BaTb B HAYYHOM U HayYHO-BHEAPEHUYECKOW AeATebHOCTM, CBA3aHHOM C CO34aHNeM UK
NMPUMEHEHNEM BbICOKOTEXHOIOTUYHbIX MOJIMMEPHbIX MaTEPUasIOB.

ATTectauma sksameH  vcTHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

008344 Nonnmepbl MeanKo-6M0N0rMYecKkoro HasHauyeHusa

MNpenopgaBaren bCKUM COCTaAB

3opuH MBaH MunxalinoBUY, SOLLEHT, LOKTOP XMMUYECKUX HAYK
i.zorin@spbu.ru, K. 4214
YenywkuH MNasen Cepreesuny, OLEHT, KAHANAAT XMMUYECKUX HAYK

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc nekumii gaet obyyaembim npeacrasneHne o6 MCnonb3oBaHWUM NOJMMEPHbIX MaTEPUAIOB B MegULMHE,
HayMHaA OT NPOCTENLUMX YCTPOMNCTB MEAMKO-TEXHUYECKOTO Ha3HAYeHUA U 0 CIOXKHbIX MAaKPOMONEKYNAPHbIX
CUCTEM A/ BEKTOPHOW 40CTaBKM NEKAPCTBEHHbIX BelecTs. ObyyatoLime noay4atoT 3HaHMA 06 OCHOBHbIX
TpeboBaHMAX, MpeabABAAEMbIX K NONMMEPaM MeANLMHCKOTO Ha3HaYeHUA, OCHOBbI MOJIEKY/IAPHOTO AU3aiiHa U
CUHTE3a NONIMMEPOB ANA TKAHEBOM UHXKEHEePUU, A1A HaNnpPaBAEeHHOW AOCTaBKM 1EKAPCTB, O MaTepuanax,
NpMMeHAEeMbIX B NPOTE3MPOBAHNMN ONOPHO-ABUIAaTENbHOIO annapara, cepAe4YHO-COCYANCTON CUCTEMDI, B
CTOMAaTO/1I0TUN.

CopepxaHue Kypca:

1) O6Lume BONPOCH NPUMEHEHME NOJIMMEPHbIX MaTepuanos B MeguumHe. NMpobaema 6MOCOBMECTUMOCTU.
2) MonvmepHble MmaTepuasbl B MPOTE3MPOBAHWUM ONOPHO-ABMUrATE/IbHOrO annapaTta, 31eMeHTOB CEPAEYHO
COCYAMNCTOM CUCTEMBI, MATKMUX TKaHel. MaTepuanbl B CTOMATONOMMN.

3) LLoBHble, KpenexHble maTepuasbl. F[eMOCTaTUKM, TKAHEBbIE aZire3usbl.

4) aen v maTepuanbl TKAHEBOW UHMKEHEPUMU.

5) BuopacnpeneneHve NoIMMEPOB B OpraHN3mMe, BOSMOXKHOCTM YNPaBASEMOro pacnpeseneHus.

6) TepaneBTUYECKM 3HAUYNMbIE MOAUMEPDI.

7) An3aliH NoAnMepHbIX CUCTEM YNPaBAAEMOWN AOCTAaBKU IEKAPCTBEHHbIX CPEACTB.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHMA Kypca 0byyatoLLMecs Noay4vatoT CTapToBbI Habop 3HaHUI aaa npodeccnoHanbHOM PaboTbl B 061acTH
pa3paboTKM, MOAEPHM3ALMM U MPOU3BOACTBA NOMMEPHBIX MAaTEPUA/IOB U U3AEANN MEANLMHCKOrO HasHaYeHUA — OT 6a30BbIX
06LLe0CTYMNHbIX U34eNA A0 BbICOKOTEXHOIOTMYHbIX MaTePUaIOB U KOMMNOHEHTOB HaMpPaB/eHHOro 6MoorMyeckoro
nencTaums.

AtTecrauma sayer VCTHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051064]
CUMMETPUA KPUCTANNO0B N HAHOCTPYKTYP 2

MNpenopgaBaren bCKUM COCTaAB

A.¢.-M.H., npodeccop, IsapectoB PobepT AneKkcaHapoBumY
r.evarestov@spbu.ru, KomH. 1153

K.X.H., AOUeHT, baHaypa AHgpelt Bunosuy
a.bandura@spbu.ru, KomH. 1156

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Mpeanaraembiit Kypc HaNPaBAeH HA U3y4eHWe OCHOB TEOPUM CUMMETPUMN HAHOC/IOEB, HAHOCTEPIKHEN U
HaHOTPY6OK, BKAOYAKOLLMX MaTEMATUHYECKOE MPeACTaB/eH e onepaLmuin CUMMETPUM O1A YKa3aHHbIX
HaHOOBBEKTOB M CMOCOBbI UX MOCTPOEHUA U3 KPUCTAIIOB.

PaccmatpumBatoTca:

M/I0CKME U CI0EBbIE TPYMbl, MX CBA3b C MPOCTPAHCTBEHHbIMU rpynnamu. MocTpoeHve moaesneii cnoes. BoipesaHue
NAACTUHbI U3 KpucTanna. CTepsKHeBble rpynmbl U UX CBA3b C MPOCTPAHCTBEHHbIMM rpynnamu. MocTpoeHna moaeneit
HaHocTep»KHel. CemeiicTBa ogHOMNEpUoAMYEcKUX rpynn. [lBa cnocoba pakTopm3aLmMm og4HONEPUOLAMYECKMX FPYMn
(nonumepHas u Kpuctannorpaduyeckas). BUHToBble ocv. CBOpauMBaHME KPUCTANIMYECKUX CIOEB B HAHOTPYDOKM.
X1panbHOCTU HaHOTPYBOK. B3aMMOCBA3b C/I0EBbIX FPYMM C BO3MOMKHbIMWU XMPaNbHOCTAMM HAHOTPYBOK.
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HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mony4YeHHble 3HaHWUA ByayT NONe3HbI:

1. Mpu 3a4aHMM NAPAMETPOB 31EMEHTAPHBIX AYEEK, OnepaLuin CUMMETPUM U KOOPAMHAT aTOMOB A/1A NOCTPOEHUA MoAeNen
NOBEPXHOCTEN, HAHOC/I0EB, HAHOJIEHT, HAHOCTEP KHEN, HAHOTPYBOK U NHOBbIX CI0KHbBIX CUCTEM, COAEPIKALLMX YKA3aHHble
HaHOOOBbEKTDI.

2. Mpn NOAroTOBKE BXOAHbIX AaHHbIX U MHTEPNPETALMU Pe3y/1bTaTOB KOMMbIOTEPHOrO MOAEIMPOBAHUA PACCMOTPEHHbIX Bbille
HAaHOOOBEKTOB.

AtTtecTtauma sayer 6annbHo-peliturrosan  JlabopaTopHble / MpakTUueckue paboTbl  Het



Konuecrso 3aueTHbrx eaumyy 3 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[055314] KonnongHo-XxMMmuyeckme metoabl B MPUKAAAHOM 3KONOMNK

MNpenopgaBaren bCKUM COCTaAB

K.X.H., AoueHT BoskoBa AHHa BanepunesHa
anna.volkova@spbu.ru, K. 3194

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B pamKax Kypca «KonnomaHo-XxMmnyeckne mMetToabl B MPUKAAAHOM SKONOTMM» paccMmaTpuBatoTca obwue
npeacTaBieHUa o Npobaemax OXpaHbl OKPYXKatoLel cpeibl, OUUCTKE CTOYHBIX BOZ, U MPOMbILINEHHbIX BbIOPOCOB.
O6cyrKaaeTca posib HayKM 0 NOBEPXHOCTHbIX ABNEHUAX B AUCMEPCHbIX CUCTEMAX A/1A PeLUeHUA MMEIOLLMXCA
3KONI0rMYEeCcKMX Npobaem, Co3JaHNA UMEIOLLMX MepBOCTENEHHOE 3HaYeHNe 6e30TX0AHbIX TEXHONOTUI. B Kypce
paccmaTpMBatOTCA KOMTOUAHO-XMMNYECKME OCHOBbI OYMCTKM BOAHbIX CUCTEM OT B3BELUEHHbIX YaCTULL,
3/1EKTPO/IUTOB, MOBEPXHOCTHO-aKTUBHBIX M TOKCUYHBIX BELLECTB, 0bCyKaaeTca npobaema 3awwmTtbl U peabuantaumm
06BHEKTOB OKpPY*KatOLLLE cpeabl METOAAMU KONTOUAHOW XMMUK. B cBA3M € 3TUM ocoboe BHMMaHWe yaensaeTca
pPaccMOTPEHUIO COBPEMEHHbIX TEOPETUYECKUX NpeaCcTaBAeHUl 06 YyCTOMYMBOCTH AUCMEPCHBIX CUCTEM, NPOLLECCOB
reTepokoarynauuu, retepoadarynaumnn u retepoctabunmnsaunm gucnepcunin, daokynauumn u paotaummn, MeToaos
CTabuaMsaummn AMcnepcHbIX CUCTEM, NPOLLECCOB aAcopbLmm, MOHHOro 0bmeHa, duUnbTpaLuu, guanunsa u
anekTpoamanusa. ObcyKaatoTCA KONNOUAHO-XMMUYECKME OCHOBbBI CO34aHNA HOBbIX 3GPEKTUBHBIX TEXHONOTUI
06e3BpeKMBaHNA NPOMbILLIEHHbIX CTOKOB, O4YMUCTKM NOYB M FPYHTOB Ha OCHOBE NMPUMEHEHUA
MeMbBpaHHO-COPOLIMOHHbIX METOA0B, COBPEMEHHbIE METOAbI OYMCTKM ra3oB. O6CyKAAeTCA TaKKe NCNob30BaHMe
MeTOA,0B KONNOUAHOM XUMUW ONA NONYHEHUA KONMYECTBEHHbIX 3aKOHOMEPHOCTEN, BaXKHbIX AN SKOXUMUMU,
KOTOpble MOXKHO NMPUMEHUTL ANA OLLEHKM paboTocnocobHOCTU 1 3GPEKTUBHOCTU METOA,0B TEXHUYECKOM IKOOTUN.

MPOGECCUOHANBHBIE | N

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

KonnonaHaa xumma UrpaeTt BaXKHYH PO/ib B COBPEMEHHOM K13HeAeATeIbHOCTM Ye/l0BeKa, B TOM Yncie B 061acTu pelleHus
NPUPOA0OXPaHHbIX 3a4a4. 3HaHME O KOINOUAHO-XMMUYECKMUX CBOMCTBAX ANCMEPCHbIX CUCTEM M MHPOPMALMA O NpoLeccax,
npoTeKatoLWwmMx Ha rpaHuLe pasgena ¢as "Tesepaoe Teno (4actuubl, MeMbpaHbl) - }KUAKOCTL", MO3BONAIOT HAXOAWTb M Pa3BMBaATb
ONTMMasIbHble TEXHO/IOMMU OUYUCTKIN BOAHbIX PECYPCOB, MOYB U FPYHTOB.

Mocne NPOXoXKAEeHUA Kypca CTyAeHT byAeT BNaAeTb COBPEMEHHbIMU TEOPETUYECKUM NPEACTAaBAEHUAMMU O NOBEPXHOCTHbIX
AB/IEHUAX, BO3HUKAIOLMX Ha rpaHnLax pasaena ¢has, U yCTOMYMBOCTM AUCMNEPCHBIX CUCTEM, NPAKTUHECKMMM HaBblKaMu Mo
KOMM/IEKCHOMY 3KCMEepPUMEHTaIbHOMY MCC/IEA0BAHMIO 3/1EKTPOMNOBEPXHOCTHbIX CBOMCTB, KOAryAsiLMmn U reTepoKoaryisumm
HaHOpPa3MepHbIX ANCNEPCHIA, @ TaKKE OYMCTKE BOAHbIX pecypcoB. [osiyyeHHble B XoA4e Kypca TeopeTUyeckue u
3KCMepMMEHTa/IbHbIe HaBbIKM MOTYT BbITb NPYMEHEHbBI KaK MPU HEMOCPeACTBEHHOM PeLIeHNM paaa 3a4ady No 3awmTe 1
OUUCTKE OKPY*KalOLLEN Cpeabl, Tak U 6biTb MCMOb30BaHbI MPU NOAYYEHWUM PA3AUYHBIX GYHKLMOHANbHBIX MaTePUAsoB U3
AMcnepcuii HaHoYacTyULL.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuecrso 3aueTHbrx eaumyy 3 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[057340]
MeToabl BblAeNEeHNA, OYUCTKM U aHann3a BUONOrMyecKnx BeLLecTs

MNpenopgaBaren bCKUM COCTaAB

K.X.H., LOLEHT, CTapLUNI HAaYYHbIN COTPYAHUK
Kop»unkoBa-Bnax EsreHuna NeoprnesHa

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

YcnewHoe ocBoeHue y4ebHOM AUCUMNANHBI NPeayCcMaTpUBaeT BAafeHMe OCHOBaMM OPraHNUYeCKOM K
61oopraHNYecKom XMMnm, BUOXMMUN U XUMUU BbICOKOMONEKYIAPHBIX COEANHEHUIA.

Llenb ocBoeHMA Kypca COCTOUT B U3yYeHUU 06yYatoLMMNCA OCHOB COBPEMEHHbIX GU3NKO-XMMUYECKMUX METOA0B,
MCMNOIb3yEMbIX NPU BblAENEHUN, PA3LENEHUN N aHANM3Ee BMONOTMYECKMX MOJIEKY. B 3a43a4m Kypca BXoAUT
N3/10KEHME OCHOBHbIX MPUHLMMNOB U METOANYECKUX MPUEMOB, UCMO/Ib3YEMbIX B COBPEMEHHOM BUOXMMUM,
61MOTEXOHONOTMN U BUOAHANTUTUYECKOM XMMUM 1A PeLleHUsA HAYYHO-MPAKTUYECKUX 3a4a4 MO BblAENEHUI0, OUYUCTKE
W aHann3y GUONOrMYECKMX BELLECTB, Npexae Bcero 6eKoB U NenTua0B, OIMIo- U NONIMHYKIEOTUAO0B, @ TaKkKe
OJIUTO- U NOAINCaXapUa0B.

Kypc Bkntovaet IIEKLI,VIOHHbIlz maTtepuan, na6opaToprle U NPaKTU4YECKNE 3aHATUA.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Kypc no3BoAnT nosy4nTb 6a3oBble 3HaHMA B 06/1aCTM COBPEMEHHbIX METOA0B BblAENEHUSA, OYUCTKM U aHaIM3a buomonekys,
paclWMpUTb TEOPETUYECKME 3HAHWA, MOyYeHHble B Kypce "Broxnumusa", a Tak:Ke Nosy4ynTb NepBUYHbIN YPOBEHb YMEHUI B
061aCTN 3KCNepUMEHTaNbHOM PaboTbl ¢ BUONOTMYECKUMIN MOIeKynaMuU (6enKkn, bepMeHTbI, HYKNENHOBbIE KUCIOTbI).

Mony4eHHble 3HAHMA 6y,u,yT none3Hbl BCeM, KTO N1aHNPYET CBOKO ,Cl,a}'IbHeﬁLUVIO HAY4YHYO WU NMPaKTUYECKYO 0eATe/IbHOCTb B
obnactn buoxmmmm, GUOTEXHONOTUM, Mep,VIU,VIHCKOVI XMMUU, a TaKKe B 061actm CO34aHNA U NpUuMeHeHunA 6V|omaTepmanos.

ATTeCcTauma sksameH  nucbmeHHO Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuecrso 3aueTHbrx eaumyy 3 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[005543]
Teopuna CUMMETPUN B KBAHTOBOWN XMMUU

MNpenopgaBaren bCKUM COCTaAB

A.¢.-M.H., npodeccop, IsapectoB PobepT AneKkcaHapoBumY
r.evarestov@spbu.ru, KomH. 1153

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc npefHasHayveH A4/19 MarucTpaHToB , B TOM YMC/IE TEX, KTO U3Y4aeT TEOPUIO CUMMETPUM BrepBbIe.

OcHOBHOV 3afa4elt Kypca AaBAseTcs oBNajeHue 0byyatoLlMMMca OCHOBaMM MaTeMaTUYECKOro annapara
TEOPUU CUMMETPUM (TEOPUA TOUEUHBIX M MPOCTPAHCTBEHHBIX FPYMNN CUMMETPUN) U NPUMEHEHWE TEOPUM TPYNN A
K/IacCUOUKALIMM 3IEKTPOHHbIX U KoslebaTe/IbHbIX COCTOAHMI MOIEKYN (MONEeKyAspHble OpbUTanu) U KPUCTaINOB
(KpucTannuyeckue opbutanm).

CyLiecTBeHHOE BHUMaHUWE YAeNfeTcs MeToAy JIoKaibHOW rpynnbl CUMMETPUM aTOMa B MOJIEKYE UK
KpUWCTas/e, No3BOAIOLLEMY NPOBECTU YKA3aHHYIO KNacCUpUKaLmio.

B nepBo YacTu Kypca M3y4atoTca TOYeYHble FPynnbl CUMMETPUM MOJIEKY. Micnonb3ytoTca Heobxoaumblie s
3TOro 6asbl JaHHbIX, COAEPKALLME HEMPUBOAUMbIE NPEACTaBAEHUA TOYEUHbIX FPYMN U UX MOArpymnn.

[anee v3yyaercs TpaHCAALMOHHAA CUMMETPUA KPUCTA/IOB. Ha Npumepax pasinyHbIX KPUCTANTNYECKUX
CTPYKTYpP paccmaTpuBatoTCs OCHOBbI TEOPUM MPOCTPAHCTBEHHbIX FPYNM U UX HEMPUBOAMMbIX NPEACTABAEHUN.

M3yyatoTcs TakKe rpynnbl CUMMETPUN CUCTEM C MOHUMKEHHOW NMepUoANYHOCTbIO ( cnoesble U
o4HOMEepPUOaMYECKUE TPYNMbl CUMMETPUM HAHOCNI0EB , HAHOTPYDOOK U NONMMEPOB ).

MpaKTUYecKkre 3aHATUSA NPOBOAATCA B MHTEPAKTUBHOM GOpMe 1 BKAKOUAIOT B cebA pelleHune 3a4a4 Ha
NPUMEHEHWE METOa JIOKa/IbHOW rPyMMbl B MOJIEKYNAX U KPUCTaNAX.
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HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoXKaeHUA Kypca NoAy4YeHHbIE 3HAHMA MOXKHO NPUMEHATL A1A aHaN3a U MHTepnpeTaLmn pe3yibTaToB
KBAHTOBOXMMUYECKUX PACHETOB 3/IEKTPOHHDbIX CBOWCTB U KonebaTenbHbIX CMEeKTPOB MOJIEKY/T U KPUCTAN/10B

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konunuectso 3a4yeTHbIX eauHUL 3 y B_MAVARFt._ A ™

Koa v HasBaHWe AUCUUNNHDI

[044884]
dusnyeckme metoapbl UCCef0BaHNA HAHO- U MACCUBHbIX BELLLECTB

ﬂpeno,anaTeanKuﬁ CoCTaB

OcmonoBckuit Muxaun Mebosuy
K.X.H., JOLEHT
m.osmolovsky@spbu.ru

oduc 3166

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca - ocBoeHUe dyHAAMEHTAIbHbIX 3HAHUIM, CBA3AHHbIX C UCMO1b30BaHMEM COBPEMEHHbIX METOA0B
nccnefoBaHMA HaHO- M MACCMBHbIX BELLECTB M BbIpaboTKa HaBbIKOB MPUMEHEHMA STUX 3HAHUI B NpoLiecce
uccnefoBaHuA.

3agadva Kypca:

— W3/10’KEHMEe OCHOB COBPEMEHHbIX METOA0B UCC/Ief0BaHMA U 0COBEHHOCTEN UX UCMOIb30BAHMA B C/lyYae HaHo-
WM MACCUBHbIX BELLLECTB;

— 0by4yeHne NPUMEHEHMUIO NONYYEHHbIX 3HAHUM NPU PELIEHUN KOHKPETHbIX 3a4au4.

Kypc BKAtOYaeT cieaytolume pasaensi:

B3avmogelicTeue 31eKTPOMarHMTHOrO NU3/ly4eHUs C BELLLECTBOM
Tunbl B3aMMOAENCTBUSA BELLECTB C BHELLHEN cpeaon
Pe3oHaHCHble meTozbl

MarHuTHble MeToapbl

DNeKTpUYEeCcKne CBOMCTBA

Tepmuyeckne metoabl

AncopbLMOHHbIE MeToAbI

ONEeKTPOHHAA MUKPOCKONMUA

MPOPECCUOHAJIbHbIE

MeToguueckan noagepkka npoBoanTcs Yepes cuctemy Blackboard.

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

Mocne oKoOHYaHMA Kypca 0byyaroLwmecs 4OoMKHbI:

— YMETb UCMO/b30BaTb OCHOBHbIE MPEACTaBAeHUA XMMUK NpY BbIGOpe ONTMMAaNbHOrO Habopa GU3NYECKMX METOAOB
nccnefoBaHUsA CBOMCTB HAHO- M MACCUMBHBbIX BELLECTB C UCMOJ/Ib30BAaHUEM COBPEMEHHOIO BbICOKOTEXHO/IOFMYHOTO
060pyA0BaHUA, pacHeTHbIX MOAXOA0B M 633 HayUYHbIX AAHHDbIX;

— 3HaTb HoBeWwWwwne GU3nYEeCcKne MeToAbl UCCe0BaHNA BELLECTB, CBOBOAHO OPUEHTUPOBATLCA B UX MPUMEHEHUMN.

[Mony4yeHHble 3HaHMA U HaBbIKU MOTYT 6bITb MCNO/Ib30BaAHbI AnAa aHannsa CBOWCTB O6LIJVIpHOFO Kpyra COE,CI,VIHGHMVI, a TaKXe
Bbl60pa Hanbosiee oNTUMabHbIX MeToa0B nUccienoBaHuA.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpakTuueckune paboTtbl na



Konuecrso 3aueTHbrx eaumyy 3 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[006022] dneKkTpoxmMmusa TBEPAOrO TeNa

MNpenopgaBaren bCKUM COCTaAB

K.X.H., goueHt Fhymos Oner Baragumuposuy
o.glumov@spbu.ru, komHata 3006

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenbto Kypca ABAAETCA OCBOEHUE CTYAEHTAMMU TEOPETUYECKMX U MPAKTUHECKUX 3HAHWUI B 061aCTU 3N1EKTPOXUMIUN U
MOHHOrO TpaHCMopTa B TBEPAOM Tene. KpaTKkoe cogeprkaHue Kypca:

1. BBegeHue B Teopuio AedeKTOB B MOHHbIX Kpuctannax. Knaccudurkaums gedektos. MexaHUM3Mbl 06pa3oBaHuUA
TOYeYHbIX AedeKkToB. TepmoauMHaMMKa ToYeUHbIX AedeKkToB. PaBHoBecue aedekToB. BavaHve pa3amepoB MOHOB U
KOHLLeHTpaL MM nervpytoLLein 4o6aBKu.

2. oHHasA npoBoguMocTb. O6Lume 3aKoHOMepHOCTU. KoHLeHTpauma gedeKkTos. MogBUKHOCTb MOHOB M MOHHAA
NpPOBOANMOCTb. YpaBHeHMe AppeHunyca. TemnepaTypHas 3aBUCUMMOCTb MPOBOAUMOCTU NPU HANUUYUMN NOLBUMKHbIX
nedekToB ogHOro TMna. TemnepatypHasa 3aBUCMMOCTb NPU HAIMYUK NOABUNKHbIX AeDEKTOB HECKOIbKMX TUMOB.
KomnneKcbl «MpUMECHbIA MOH-BaKaHCUAY.

3. dNeKTPOHHAA NPOBOAMMOCTb. 30HHAA TEOPUSA. DNEKTPONPOBOAHOCTL NONYNPOBOAHMKOB. [ledeKTHasA CTPYKTypa
HECTEXMOMETPUYECKOTO MOHHOTO KPUCTaANa. BAMAaHWE HECTEXMOMETPUM Ha XapaKTep SN1EKTPONPOBOLHOCTHU
MOHHbBIX COeANHEHNI. BanaHme npumecei Ha AedeKTHYH CTPYKTYPY HECTEXMOMETPUYECKOTO KpUcTana.

4. OCHOBHbIE TUMbI TBEPAbIX TE/ U UX pPa3ynopasodeHHOCTb. MoHHble KpucTannbl. Knaccudukaums Teepabix
3N1EKTPOIUTOB. TBEPAbIE 3NIEKTPOANTbI C COBCTBEHHOM pPa3ynopaA0HeHHOCTbIO. TBepAble 3NEKTPONUTLI C
NMPUMECHOI Pa3ynopsa0YeHHOCTbI0. TBEPAbIE S/IEKTPOAUTbI CO CTPYKTYPHOM pa3ynopafoYeHHOCTblo. AMOpOHbIe
TBEpAble 3NEKTPONUTbI. ABNEHUA NepeHOoca B TBEPAbIX S/1EKTPOANTAX.

5. MeToabl N3mepeHns 3NEKTPONPOBOAHOCTU. MPOXOXKAEHME TOKA YepEe3 rpaHNLY TBEPAbI SNEKTPOINT-INEKTPOA,
MN3mepeHuns 3NeKTPonpPoBOAHOCTU HA NOCTOAHHOM TOoKe. I3mepeHUs 3/1eKTPoNpoBOAHOCT HA NepeMEHHOM TOKe.
6. MpuMeHeHMe TBEPAbIX SNIEKTPOIUTOB B 3/IEKTPOXMMUYECKUX YCTPOMCTBAX.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHUA AUCLUNAMHBI CTYAEHTbI MOAYYaT 3HaHMA 06 OCHOBHbIX TUMAX TBEPAbIX TN U UX Pa3ynopAa0YeHHOCTH,
0 MexaHu3Max 06pa3oBaHUA U B3aMMOLENCTBUA TOYEYHbIX AePEeKTOB B TBEPALIX TENAX, O YMC/IaX MepeHoca U NPOBOAMMOCTU
MOHHbIX KPUCTaN/I0B, 06 3N1EKTPOMNPOBOAHOCTU MONYNPOBOAHUKOB, O AeDEKTHOMN CTPYKTYPE HECTEXMOMETPUYECKOFO MOHHOIO
KpWCTanna, o BAUAHUU HECTEXMOMETPUM Ha XapaKTep 3/1EKTPONPOBOAHOCTU MOHHbIX COEAMHEHWI, a TaKxKe 06
3KCMEePMMEHTaIbHbIX METOAAX U3YHEHUS SNEKTPOMNPOBOAHOCTY TBEPAbIX TEN.

Kypc HanpaBaeH Ha popMMUPOBaHME YMEHUI Y HAaBbIKOB, KOTOPbIE NMO3BOIAT CTYAEHTY OPUEHTUPOBATLCA B COBPEMEHHbIX
TeHAeHUMAX B 061acTu pa3paboTKu HOBbIX MaTepPMaoB C YAyHLEeHHbIMW 3N1EKTPOGU3UYECKMMU CBOMCTBAMM.

Mony4YeHHble 3HaHUA MOTYT BbITb MCMO/Ib30BaHbI MPY CO3A4aHUU U U3YYEHUN MATEPUA/IOB AR PA3/IMYHbBIX SINEKTPOXUMUYECKUX
YCTPOWCTB, TAKMX KaK XMMNYECKME UCTOYHUKM TOKA, CEHCOPbI, TOM/IMBHbIE 3/1IEMEHTbI 1 T.M.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051067] HeopraHMYeCKnit CUHTE3 KOOPAMHALMOHHbIX

coegnHeHNM

Inorganic Synthesis of Coordination Compounds
MpenopaBaTenbCcKuii cocTaB

K.X.H., accucteHT, Kucenb KpuctmHa CtaHncnaBoBHa
k.kisel@spbu.ru, 3145

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

YyebHble 3aHATUA BKAOYAIOT B cebA Tpu 6/10Ka: 1) NeKuum, cocTonlLme U3 3-X MOAy/1ei, Nocne NPOYTEHUA KOTOPbIX
NPOBOANTCA KONNOKBUYM; 2) NIEKLMM, COCTOALLME U3 3-X MOAY/IeN, NOC/e NPOYTEHNA KOTOPbIX NPOBOAMUTCS
KOZIIOKBUYM M NPUHUMAETCA peLleHne o AonycKke obyyatoLeroca K 1abopaTtopHOMyY NPaKTUKymy; 3)
NabopaTopHbIN MPAKTUKYM, KOTOPbIM BKAKOYAET ceputo paboT, U3 KOTOPOK CTYAEHTY NpeanaraeTcs BbIMOAHUTb 8
paboT (Karkaan no 6-8 yacos):

® OuncTKa (06e3B0OKMBAHNE) pacTBOPUTENS;

* bpomupoBaHMe KapbOHUNbHbIX COEAUHEHN METANNOB;

® XN0pupoBaHME METaNN0B U OKCUAO0B;

® CMHTE3 KOOPAMHALMOHHBIX COeAUHEHUI B MHEPTHOM aTMocdepe;

® CuHTE3 1abUNbHbIX CO/IbBAaTOKOMM/IEKCOB NOCpeacTBOM Y obnyyeHus;

® CuHTE3 1abWNbHbIX CO/IbBaTOKOMM/IEKCOB NOCPEACTBOM PeaKLMii HYK1eodUIbHOrO OTLLENIeHNS;

*PeaKuun BBEAEHMA Pa3INYHbIX GYHKLMOHANbHBIX FPYMn B KOOPANHALMOHHYIO chepy MeTanna;

® BbICOKOTEMMEPATYPHbIN CUHTE3 KOOPAMHALMOHHbIX COeAUHEHUN;

e CUHTE3 NOANALEPHbIX KOOPAMHALMOHHBIX COeAMHEHWN;

® CUHTE3 COEAMHEHMI CO CBA3bIO METAN/I-YINepos;

e[loCTCUHTETUYECKAA MOANPUKALMA KOOPANHALMOHHbBIX COeAUHEHUN.

Mo oKoHYaHWKM NabopaTopHbIX PabOT M camMoCcToATENIbHOW PaboTbl B MPUCYTCTBMM NpenogaBaTens OCyLLeCcTBAAETCA
utorosas Gopma KOHTPO/A B BUAE 3a4eTa.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mony4eHne n cucTemMaTn3aLmsa 3HaHMI 0 maTepuanax, 06opya0BaHMM, TUMOBbIX NpUEMaXx
HEOopraHMYecKoro CMHTE3a KOOPAMHALMOHHBIX COeANHEHU.
MprobpeTeHme NPaKTUHECKNX HaBbIKOB B 06/1aCTV HEOPraHMYECKOro CUHTE3a M XapaKTepm3aLmmn NosyYeHHbIX CoeanHEHUN.

AtTecrtauma sayer VCTHO Na6opaTtopHbie / MpaKTuyeckne pabotbl na



- D BN s - -

KonuyectBo 3a4eTHbIX eauHUL, 4 y

Koa v HasBaHWe AUCUUNNHDI

[057339]
OKcuAaHble cuctembl: 0b6pa3oBaHMe 1 CBOMCTBA

ﬂpeno,anaTeanKuﬁ COCTaB
OcmonoBcKkuit Muxann Fnebosuy

K.X.H., AoueHT, m.osmolovsky@spbu.ru, oduc 3166

OcmonoBsckasa Onbra MuxaliaioBHa
K.X.H., AOLEHT, 0.0smolovskaya@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb ocBoeHMA Kypca — noayyeHne obyyatowmmmnca pyHaamMeHTanbHbIX 3HAHWI B 061aCTU XMMUKN OKCUAHbIX
CUCTEM U BbIPAabOTKA HAaBbIKOB MPUMEHEHWSA 3TUX 3HAHUIA.

3a4,a4M Kypca — OCBOEHUWE COBPEMEHHbIX NMPEeACTaBAEHUI U 3aKOHOB HEOPTraHMYECKOW XMMUU, CBA3AHHbIX CO
CTPOEHMEM OKCUA0B, 0by4YeHNe NPUMEHEHWUIO STUX 3aKOHOB B UCCIEA0BAHUAX NPU PeLleHUU KOHKPETHbIX 3a4ay.

Kypc BKAtoYaeT obcy»KaeHWe OCHOBHbIX NPeACcTaBNeHUIA HEOPraHUYEeCKOM XMMUN O CTPOEHUU TBEpPAbIX OKCUOB,
KOMM/IEKCA METOAOB, NOATBEPKAAOLLMX CTPOEHNE, CBA3U CBOWCTB CO CTPOEHMEM, 0COHBEHHOCTEN CBOMCTB
YAbTPaANCNEPCHbIX OKCUA0B.

B Kypce paccmatpuBaloTca caeaytollme BONpochl:

1. MHoroobpa3sue ¢popm okcnaos. MNpealiecTBEHHUKM OKCUA0B. TeEpMOAMHAMUYECKUI NOAX0A K OKCUAAM.

2. YnbTpaaucnepcHble CUCTEMbI, FeTePO3NUTAKCUA.

2. OKcmabl NnepemMeHHOro cocTasa.

4. MHoroobpasune MeTof,0B NOYYEeHUA U NPAKTUYECKOro MPUMEHEHNS OKCUAOB.

5. MeToabl uccnegoBaHUA HEOPraHMYECKUX OKCUO0B.

B pPamKax na6opaToprlx pa60T 06yqarou.w|ecn NnoNy4YakoT HaBblKU CUHTE3a, XapakTepusaumn n nccnegoBaHmA
CBOWCTB NPOMbIWNIEHHO-3HAYUMbIX OKCUAHbBIX CUCTEM.

MPOPECCUOHAJIbHbIE

MeToguueckan noagepkka npoBoanTcs Yepes cuctemy Blackboard.

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

Mocne oKoOHYaHMA Kypca 0byyaroLwmecs 4OoMKHbI:

— Ha 6a3e ¢pyHAaMeHTaNbHbIX 3HAHUI XUMUU OKCUA0B YMETb BbI6paTb ONTUMA/bHbIV MOAXOA K CUHTE3Y U UCCeL0BaHUIO
C/OYKHOM OKCUAHOM CUCTEMbI C MCMOJ/Ib30BAHUEM COBPEMEHHOIO BbICOKOTEXHOI0MMYHOTO 060PpYA0BaHMA U PACYETHbBIX
NoAXoA408.;

— MMeTb HaBbIK MPAKTUYECKOro NPMMEHEHMWS COBPEMEHHOW Hay4HOM anmnapaTypbl 418 peLleHna KOHKPETHbIX 3a4ay,
BO3HMKAIOLLMX B NPOLECCEe CUHTE3a, UCCNeA0BaHMA CBOMCTB M 061aCTU MPUMEHEHMA OKCUAHbIX CUCTEM.

Mony4YeHHble 3HaHWA MOTYT BbITb NPUMEHEHbI NMPU UCCeA0BaHNN GYHAAMEHTA/IbHbIX CBOMCTB OKCUAHbIX CUCTEM, B TOM YMCIE
C HOBbIMM CBOMCTBAMM.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpakTuueckune paboTtbl na



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[071015] NMpumeHeHWe MeToA0B KBAHTOBOM XMMUM B CMIEKTPOCKOMNMUMN

MNpenopgaBaren bCKUM COCTaAB

K.X.H., AoueHT MNopces Butanuii BeHMammHoBmY
v.porsev@spbu.ru, K.1151

K.®.-M.H, TynnuknHa EneHa tOpbeBHa
e.tupikina@spbu.ru, K.2123

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc «lMprmeHeHne MeTo0B KBaHTOBOM XMMMUMN B CNEKTPOCKOMMMY» NOCBALLEH 0BCYXKAEHMIO TEOPETUYECKMX
aCMeKToB MOAENMPOBAHUA KaK OTAENbHbIX CMEKTPa/IbHbIX NAPAaMETPOB, TaK U CNEKTPOB LIe/IMKOM, UX
BM3yann3aumum, obCyKaaTca Cnocobbl OLLEHKM KOPPEKTHOCTU NOTYYEHHbIX PACYETHbIX AAHHbIX.

B Kypce 3aTparnBatoTca cnegytolme Bonpochl:

1) O6wwme noHATUA cnekTpockonum AMP 1 OCHOBbI TEOPETUYECKOTO ONUCAHUA B3aUMOAENCTBUSA BELLECTBA C
MarHUTHbIM Nosem.

2) MpaKTu4eckme acnekTbl NoayyeHnsa napameTpos AMP (Taknx Kak XMMUYECKME CABUTU, KOHCTAHTbI
CMUH-CMUHOBOTO B3aUMOZENCTBUA U T.N.) METOAAMM KBAaHTOBOM XUMMUW.

3) Obwme noHATUA cnekTpockonum UK, KP 1 cnekTpockonuu BUAMMOM 061acTv. TeopeTuyeckme 0CHOBbI OMUCaHNA
B3aMMOJENCTBUA BELLLECTBA C 3/1IEKTPOMArHUTHLIM NOJIEM B PaMKax Pa3/INYHbIX MOPAAKOB TEOPUMN BO3MYLLEHUNA.
4) MpaKTnyeckmne acneKkTbl KBAHTOBOXMMUYECKOTO MOAENNPOBaHMA NpoLeccoB abcopbunm, ayopecueHLMn
dochopecueHunn.

5) OcobeHHOCTM aHaM3a 3NEKTPOHHBIX NEPEXoA0B NPOLLEccoB abcopbLUMN U SMUCCUM U METOAbI BU3yann3aumum
nepexofoB. YYeT B3aMMOAENCTBUA C PaCTBOPUTENEM.

6) MpaKTMKa pacyeToB BUOPOHHOIO paspeLleHna cnekTpos abcopbLmmn 1 ammuccum.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NPOXoXKAEHUA AUCUMUNANHBI 0BYYaIOLWMINCA SONKEH YMETb CAMOCTOATEIbHO MOAEANPOBATH CNEKTPasIbHbIE MAaPaMETPbI
WY Lesible CNEKTPbl METOAAMU KBAHTOBOW XMMUK. CTYAEHT TaKKe byAeT MOHMMaTb OCHOBHbIE MOJI0OXKEHUSA KBAHTOBOW TEOPUM
B3aUMOLENCTBUA NEKTPOMArHUTHOTO U3/Ty4EHUSA C BELLLECTBOM, 3HaTb OCOBEHHOCTU TEOPETUYECKOTO OMUCAHWS,
06yc0B/IEHHbIE TUMOM CMEKTPOCKOMMUK, a TaKKe NPUHLLMMbI PacyeTa CrNekTPasibHbIX NapaMeTpoB M a/iroPUTMbI UX pacyeTa
[OOCTYMNHblE B COBPEMEHHbIX MaKeTax 4/19 KBAHTOBO-XMMMYECKOT0 MOAENMPOBaHMA.

Mocne ocBOEHUA Kypca CTYAEHT CMOXKET noaobpaTb meToa 1 6asuc gaa pacyeTa CNeKTPOCKOMMYECKMX NapaMeTpoB, Hanbonee
noaxoAsame AN peleHns KOHKPEeTHOM 3a4a4n. BaXHbIM HaBbIKOM, NOJIYYEHHbIM B XO4,€ OCBOEHUA AUCLMUNANHDI, ByaeT
YMeHMWe BU3yanunsaumm u aHaamsa noaydeHHbIX pesybTaToBs, a TakxKe npeacras/ieHve ux B Gopme, NoaxoasLLen ans
ny6anKauuu.

AtTtecTtauma sayer 6annbHo-peliturrosan  JTabopaTopHble / NMpakTuueckue pabotbl na



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[046851] CoBpemMeHHble BO3MOMKHOCTU 3N1EKTPOXMMUYECKUX METOA0B
aHanun3a

MNpenopgaBaren bCKUM COCTaAB

4.X.H., npodeccop Epmakos Cepreir Cepreesny, s.ermakov@spbu.ru, KOMHaTbI
3075, 3042

K.X.H., CT. npenogasatesb HaBosouKas Japba BragummnposHa,
d.v.navolotskaya@spbu.ru, komHaTbl 3075, 3093

SJEKTPOXMNYECKUME
METOObl AHATTM3A

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc NocBALLeH pa3anyHbIM acnekTam 31eKTPoaHaNn3a, cnocobam NoBbILEeHUA YyBCTBUTENLHOCTU 1
CEeIeKTUBHOCTU 3/1EKTPOXMMUYECKUX METOL0B, 0COBEHHOCTAM MX MPUMEHEHUA B MPaKTUYecKom aHanuse. Kypc
COCTOMT M3 TPEeX pasfesioB: PaBHOBECHbIE (MOTEHLMOMETPUA), HepaBHOBECHbIE (BO/IbTaMNeEPOMETPUS,
KY/JIOHOMETPUSA, KOHAYKTOMETPUA) 3NEKTPOXMMUYECKME METOAbI AHAIN3a U SIEKTPOXMMUYECKUE ceHcopbl. Lienb
Kypca - MoKa3aTb COBPEMEHHbIE BO3MOXHOCTM PaBHOBECHbIX U HEPABHOBECHbIX METOA0B aHaIn3a,
3NEKTPOXMMMYECKMX CEHCOPOB, 061aCTb UX MPUMEHEHMA B MPAKTUUYECKOM aHaNIUTUKE, a TaKXKe UX COBPEMEHHbIE
NPUOXKEHUA: aHaIM3 0OBEKTOB OKPYKatoLel cpeabl, BUONOrMYECKUX KUAKOCTEN, INEKTPOXMMMUYECKOE
cekBeHupoBaHue HK. 3agaum Kypca - nonyyeHne TeopeTUYEeCcKUX 3HaHUIM U OCBOEHME HaBbIKOB MPAKTUYECKOM
paboTbl Ha COBPEMEHHOM 3/1EKTPOAHANUTUYECKOM 060PYA0BaHUN.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NPOXoXKAEeHUA Kypca CTYAEHTbI NOAYyYaT HaBbIKM XMMMUYECKOro aHaiM3a MeTo4amMu NoTEHLMOMETPUN,
BO/IbTAMNEPOMETPUM U KyZIOHOMETPUM. OByyatoLmecs CMOryT NPUMEHATb NOYYEHHbIE HAaBbIKM MPU aHaIM3e MPOMbILLINEHHbIX
06BEKTOB 1 06BEKTOB OKpPYKatoLLen cpeabl, bMonorMyecknx 06veKToB. MoyYyeHHble 3HAHUS MOXKHO NMPUMEHUTb KaKk A/A
paspaboTKM TPAAULMOHHbBIX METOAMK 3IEKTPOXMMMUYECKOro aHaNn3a, Tak U Aa pa3paboTKM HOBbIX XMMUYECKUX U
6MONOTMYECKNX CEHCOPOB.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[057335] CoBpeMeHHble 3N1EKTPOXMMUYECKME METOAbI UCCNeA0BaHUS
3/1EKTPOAHbIX NPOLECCOB

MNpenopgaBaren bCKUM COCTaAB

K.X.H., oueHT, TonctonatoBa EneHa NeHHaabeBHa
e.tolstopyatova@spbu.ru, KomHaTa 2217

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Mpupoaa oTAeNbHbIX CTaZAMI 3NEKTPOAHBIX MPOLECCOB M XapaKTep MX BAUAHUA HA CKOPOCTb CYMMAPHOro
npouecca. MeToa cTauMoHapHbIX NONAPM3ALMOHHbIX KPMBbIX. MeToz Bpallatoleroca AMCKOBOro 31eKTpoAa.
MeToz BpalLatoLLerocs ANCKa Kak cnocob nccnesoBaHUsA KMHETUKM reTeporeHHbIX npoLeccos. OcobeHHOoCTH
N3MepeHUI Ha BPaLLAOLLEMCA AUCKOBOM 3/1EKTPOAE C KOJIbLLOM M Ha MUKPO3/ieKTpoaax. OrpaHuyeHus
HeCcTaLMOHAPHbIX 3NEKTPOXMMUYECKUX METOL0B. TEOPETUYECKME OCHOBbI U MPAKTUYECKOE NpYMEHeHue
NOTEHLUMOAMHAMMUYECKUX METOAOB: Noaaporpadusa n ee pasHOBUAHOCTM, BOAbTAMMEPOMETPUA U ee
pPasHOBMAHOCTU. MIcNoNb30BaHWE LIMKANYECKOW BOIbTAMNEPOMETPUM A/1A U3YYEHWA 31EKTPOAHbIX MPOL,ECCOB.
MoTeHuMoAMHAMMUYECKMNE UCCIef0BAHMA 3EKTPOAHbIX PeaKLMi, NPOTEKALWMX C y4acTMeM aacopbupoBaHHbIX
YaCTULL. DNEKTPOXMMMUYECKAA KBAPLLEBAsA MUKPOrPaBUMETPUA U ee UCMOJ/Ib30BAHME B COYETAHMM C LIMKINYECKOM
BO/IbTAMNEPOMETPUEN AR UCCAEL0BAHMA 3NEKTPOAHbIX MPOLLECCoB. MMMyAbCHblE METOAbI UCCAeA0BaHUA:
XPOHOMOTEHLUMOMETPUSA, XPOHOAMMNEPOMETPUA, onpeaeneHne KoadpduumeHTa AMdPY3Mn U KUHETUYECKUX
MapameTPOB 3/IEKTPOXMMUYECKUX PEAKLMIA M3 3aBUCMMOCTU TOKA OT BpeMeHU. BosibTamnepomeTpus co
CTyMeH4aToi pa3BepTKoi noTeHumMana. HopmasibHas MMMy/AbCHasA BOJIbTaMNepoMeTpua. PeBepcneHan MMnyabcHas
Bo/sibTamnepomeTpusa. AnddepeHumanbHas MMNYAbCHanA BOAbTamMnepomeTpus. NepemeHHO-TOKoBas U
KBaZpPaTHO-BO/IHOBAsA BO/bTAMMEPOMETPUA U UX UCMOJIb30BAHUE B UCCNEA0BAHMAX INEKTPOLHbIX PeaKLUA.
OcHoBbI MeToAa PpapaeeBCcKoro MMNeAaHca, aHaimM3a CrNekTPoB MMMNeAaHca 418 Pa3/IMYHbIX CyYaes
JIMMUTUPYHOLLMX 3/1IEKTPOAHbIN Npouecc ctagnin. CeKTPo3NEKTPOXUMMUS.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

NMPOPECCUMOHANbHbIE

AncumnamHa moxet 6bITb NONE3Ha TeéM, KTO NpoBOAUT NCCNeaoBaHNA B obnactu 3NIEKTPOXNMUN, XUMUN TBEPOOTO TeNa,

mMmaTepuanoseneHuA. O6yqarom,mec;| 6y,CI,YT 3HAaKOMbl C TeOpeTU4eCKMMU OCHOBaAaMU U BOSMOKHOCTAMM NPUMEHEHUA

COBpPEMEHHDbIX 9N1EeKTPOXUMUYECKMX METOA0B UCCNen0oBaHNA, NOy4aT HaBblKKX NpoBeAeHNA SKCNePUMEHTA/IbHbIX
MCCﬂe,ﬂ,OBaHMﬁ Pa3NNYHbIX 9TIEKTPOXMMUYECKUX CUCTEM U UX TEOPETUYECKOIO aHa/1n3a.

ATTectauma sksameH  vcrHo NabopaTopHbie / MpaKTuyeckue paboTobl

Aa



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051082] CnekTpockonua AMP: yrnybneHHbIN Kypc

MNpenopgaBaren bCKUM COCTaAB

O.X.H., npod., 3aB. Kad. POX, Tonctoi MNetp Muxanosuy
peter.tolstoy@spbu.ru, K. 2150

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Y faHHOrOo Kypca TPU OCHOBHbIE Leu:

1) 3HaKOMCTBO C TEXHMKOM pernctpaumm cnektpos AMP (B TOM Yncie B XO4e NPaKTUYECKUX 3aHATUI);

2) noapo6HbIN aHaM3 6a30BbIX MHOFOMMMYNbCHbIX MOC/EA0BATE/NIbHOCTEN;

3) nonyyeHve HaBblKa COCTaB/IEHUA SKCMepPUMEHTaIbHbIX YacTel (Exeprimental part) Hay4HbIX NybAnKaLMIA.

OCHOBHble TeMbI Kypca:

- TUMNbl MarHMToB U AaT4nMKkoB AMP, Buabl amnyn ana AMP-06pa3L,0oB, penakCaHTbl U CABUIOBbIE PEAreHTbl;

- FeHepaLma 1 CBOMCTBA BO3OYKAAOLWErO MMMY/bCA, Er0 BNMAHUE HA Pe3y/bTUPYIOLWMIA CNEKTP, MPeayCuieHune,
KBaZpaTypHOe AeTEKTUPOBAHWE, aHaN0roBas 1 unudposas GpuabTpaLma curHana, ¢asoBoe LUMKANPOBAHUE;

- oundposKa curHana AMP, AMHaMUYECKUIA AMana3oH, Bpems BbIBOPKM, LWMPUHA CNEKTPa, LMppPOoBOE paspeLleHmE;
- cnektpockonuA AMP ¢ UMMYAbCHBLIM FPagMEHTOM MarHUTHOro nond, metoankn PGSE, PGSTE, DOSY;

- pa3BA3Ka OT CNWH CMMHOBbIX B3aMMOAENCTBUI (AeKananpoBaHue);

- meToguku SEFT, APT, SPT, INEPT, DEPT;

- CNEKTPbI KBaZpynoabHbIX aaep, metogmkm ACOUSTIC n RIDE

- METOAMKN N3MEepPEHNA BpeMeH penakcauum T1 n T2;

- OCHOBbI ApymepHon cnekTockonun AMP, meToanka COSY

B Xx0Z4e NpaKkTUYECKMX 3aHATUIA 0ByYaloLLIMEeCA CAMOCTOATE/IbHO HacTpamMBatoT cnekTpomeTp Bruker DPX-300 n
perncTpupytoT Ha Hem cnekTpbl 1H, 13C, 13C{1H}, COSY, NOESY.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne npoxoxaeHue Kypca obydatowmecs byayt:

- 3HaTb YCTPOICTBO cnekTpomeTpa AMP U1 TO, KaK €ro XapaKTePUCTUKM BAUAIOT Ha BUA, MOY4aeMbIX CNIEKTPOB;

- YMeTb HacTpamBaTb cnektpomeTp AMP anA nosyvyeHma CNeKkTpaibHbIX AaHHbIX BbICOKOrO KayecTBa;

- 3HaTb NPUHLMMbI UCNOIb30BaHMA, MPEUMYLLECTBA M HEAOCTAaTKM OCHOBHbIX MHOFOMMMYJ/IbCHbIX MOcAeaoBaTebHocTen AMP;
- YMETb FPaMOTHO COCTaBUTb SKCMEPUMEHTAIbHYHO YacTb NMyBAMKaLMK, NOCBALLEHHYIO CrieKTpockonun AMP;

- UMETb NPAKTUYECKNI HaBbIK paboTbl Ha cnekTpomeTpe Bruker DPX-300 v pernctpaumm 6a3oBbiXx 04HOMEPHbIX U ABYMEPHbIX
CMEKTPOB Ha HEM.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[055321] YucneHHble meToAbl, CTaTUCTUKA M NJTaHUPOBAHKUE
XMMMYECKOro 3KCNepUMEHTa

MNpenopgaBaren bCKUM COCTaAB

O.X.H., npodeccop Kabeapbl aHAAUTUHECKON XUMUKN UHCTUTYTa xummm CI6IY
KupcaHos Amutpuin Onerosumy

d.kirsanov@spbu.ru

KOMHaTa 3142

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B xo4e Kypca Mbl MO3HAaKOMMUMCA C HEKOTOPbIMM CTAaTUCTUYECKUMMU METOA4AMM, LUIMPOKO NMPUMEHAEMbIMM B
COBPEMEHHOMN XMMUU: METOAbI CTaTUCTUUYECKOW MPOBEPKM TMMNOTES; AUCNEePCUMOHHbIM aHann3 (ANOVA); meToabl
npeaBaputenbHo 0b6paboTKM IKCNePUMEHTANbHbLIX AaHHbIX (GUAbTPALMSA, CTIAXKMBAHME LUYMOB,
anddepeHUMpoBaHUE); MeTOAbI NIAHUPOBAHUSA SKCNepUMeHTa. Mbl OCBOMM MOJIHbIV U APO6HbIV GpaKTOpHbIe
JKCMepMMEHTa/IbHbIE MNJiaHbl, MO3HaKOMMUMCA C AM3aiHOM [1aKkeTTa-bepmaHa, CUMMNAEKC-LEeHTPOUAHBIM
3KCMepPMMEHTabHbIM NIaHOM. MO3HaKOMMMCA C NIAHUPOBAHMEM COCTaBa C/OXHbIX CMecel as
MHOTOKOMMOHEHTHOTO PErPecCMOHHON0 aHaAM3a. B 3aKntoUYMTENbHOM YacTU Kypca Mbl OCBOMM METOZ,
MHOTOMepHOro paspelueHuns Kpusbix (MCR - multivariate curve resolution).

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

o OKOHYaHMM Kypca Bbl CMOXKETe CAMOCTOATE/IbHO COCTABAATb AM3alH 419 KOHKPETHOIO SKCNepMMeEHTa TakKUM 06pasom,
4TObbI 32 MMHMMAIbHOE BPEMA U C MUHMMANbHbIMW YCUANAMM NOAYYaTb MaKCUMaIbHYO MHOPMALLMIO O BAUAHUW PA3SINYHbIX
$aKTOpOB Ha pe3yabTaTbl 3KCNepMMeHTa. Bbl HayunTecb npumeHaTb metos ANOVA and BbiABAEHWUA 3HAUYMMbIX GAKTOPOB.
CmorKeTe CaMOCTOATE/IbHO UCMO/1b30BaTb METOA MHOFOMEPHOTO pa3peLlleHna KPMBbIX ANA BbIACHEHUA OTAE/bHbIX
CNEeKTPasibHbIX BKIAA0B B C/IOXHbIX HAa/IOKEHHbIX CUTHANaX.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saeTHbix eauHi 4 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051105] 2neKTpOnoOBEpPXHOCTHbIE ABNEHUA 2

MNpenopgaBaren bCKUM COCTaAB

K.X.H., AoueHT BoskoBa AHHa BanepunesHa
anna.volkova@spbu.ru, K. 3194

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc «91eKTponoBepXHOCTHbIE ABAEHUA 2% NMOCBALLEH U3YYEHUIO O4HOTO U3 LLEHTPAIbHbIX Pa3AeNoB KONONAHOM
XMMWK, KacatoLerocs yCTOMYMBOCTH, Koarynaumm, reTepokoarynsaLmm n ctabmunmsaumm ceobofHoAUCNEPCHbIX
cuctem. B Kypce paccmMaTpMBatOTCA OCHOBHbIE TEOPUM, ONUCHIBAOLLME B3AUMOLENCTBME OL4MHAKOBBIX U
pPa3HOPOAHbIX YAaCcTUL, B AUCNIEPCUOHHOM cpeae: Teopua bbicTpol Koarynaumm CMoayxoBcKoro, Teopus ®ykca,
TEOPUM YCTONUMBOCTU rMAPODOBHbLIX KONNOUAO0B (KNnaccuyeckan n obobueHHan Teopus 4/1D0), Teopus
retepokoarynauumn [lepsruHa, Teopusa obpatumont Koarynsaumm. O6Cy»KaatoTca TEOpeTUYEcKme n
3KCNepMMeHTasIbHble METOAbl UCCAEA0BAHNA YCTOMUYMBOCTU U KOAryaAaLMN OAHOKOMMOHEHTHbIX M CMECeBbIX
CUCTEM, OCHOBHbIE 3aKOHOMEPHOCTU KOarynaLumm U reTepoKoaryiaumm nog, AeicTBUEM 3/1€KTPOINTOB,
BbICOKOMOJIEKY/IAPHbIX COEANHEHWNI, MOBEPXHOCTHO-AKTUBHbIX BELLLECTB.

MPOGECCUOHANBHBIE | N

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mpobaema ycToMYMBOCTH, CTabUAM3aLNK U AecTabuansaumm aucnepcmii HaHoYacTML, B NocaeAHee Bpems NPUBJIEKAEeT K cebe
BCe bo/ibllee BHUMAHMWE KaK C TOYKM 3peHns GyHAAMEHTANbHOW HayKK, TaK U MPU peLeHnr Leaoro paaa BaxKHbIX
NPUKNAAHbIX 33,34 COBPEMEHHbIX XMMUYECKUX TEXHONOTUIN, MeAULMHbI, BUOTEXHONOMMIA, MaTepranoBeneHus, B obaactm
3alLMTbI OKpY»KatoLLen cpeapl. UHdopmauma 06 0cObEHHOCTAX MPOTEKaHMA NMPOLECCOB CTPYKTYpoobpasoBaHus B
pa3baBNeHHbIX M KOHLLEHTPUPOBAHHbIX AMCNEPCHbIX CUCTEMAX M CTabMAM3aLLMM HAHOYACTMIL, B X KUAKOM ANCNIEPCUOHHON cpeae
CIYXKUT TEOPETUYECKOW OCHOBOW NOyYEHMUA Pa3INYHbIX GYHKLMOHANbHBIX MaTEPUANOB, B TOM YMC/E U KOMMO3ULMOHHBIX, C
3343aHHbIMW CBOMCTBAMW: KEPAMUKKM, COPOEHTOB, KaTaNM3aTOPOB, MeMbBPaH, CUCTEM aZPECHOM AOCTaBKM NEKAPCTB U T.4,.
Mocne NPOXoXKAEeHUA Kypca CTyAeHT byaeT BaAeTb COBPEMEHHbIMU TEOPETUYECKUMM NPEeACTaBAEHUAMM 06 YCTONYMBOCTU 1
KOarynsLmm 4acTuL, O4MHAKOBOM U Pa3INYHOM XMMMUYECKOW NPUPOAbI, MPAKTUYECKMMM HaBbIKaMM MO KOMIMIEKCHOMY
3KCNEepPMMEHTaIbHOMY UCCNEAOBAHMIO 3/1EKTPONOBEPXHOCTHBIX CBOMCTB U YCTOMYMBOCTM HAHOPA3MEPHbIX AUCNEPCHbIX CUCTEM.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na
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Koa v Ha3BaHMe ANCUUN/IUHDI
[005931] KonnouagHas XMMusa NOBEPXHOCTHO-aKTUBHbLIX BELLLECTB

ﬂpenoAaBaTeanKuﬁ COCTaB

K. X. H., JoueHT BaHuH Anekcangp AnekcaHapoBud (MmoaepaTop)
a.vanin@spbu.ru, KOMHaTa 2156

K. X. H., AoueHT AkeHTbeB AnekcaHap Brnagnmuposny
a.akentiev@spbu.ru, K. 1188

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B Kkypce, cocTosiLLeM u3 Tpex Moayren, nogpobHO paccMaTpuBalOTCA CUCTEMbI, COAEPKALLME KONONOHbIE
NMOBEPXHOCTHO-aKTMBHbIE BELLECTBA, U ABMEHNS MuLiennobopasoBaHms 1 conobunusaumm.

Mopaynb 1. Kakoe BeLLecTBO MOXeET ObITb Ha3BaHO NMOBEPXHOCTHO-aKTUBHbLIM? 30Tepma agcopbumm
'mB6ca 1 NoBEpPXHOCTHAsA aKTUBHOCTb BeLecTBa. OcobeHHOCTM MonekynsipHoro ctpoeHud MNMAB, runoTtesa
JleHrmiopa o gudpmnsHocTn monekyn MNAB. F'napodobHbIn adbdekT. MapodmnbHO-NMNOMUNbHLIN GanaHc,
wkana Nb. Kputuyeckasi KoHLeHTpauus MuLennoodpasoBaHus, BnusiHne Ha KKM pasnmnyHbix
napameTpoB cuctemsl. Nonnmopdnsm monekynspHeix arperatoB [MAB. PacnpegenerHvue muuenn no
pasmepam. Conobunmsaumnsa HenonApHbIX BELLECTB MULLENNSPHBIMY pacTBOPaMMU.

Mogynb 2. TepmognHaMU4eCKOE ONMcaHne MuLEennoodpasoBaHns. Teopusi arperaTUBHOIO PaBHOBECUSA U
3aKOH gencTByoLmx Mmacc. KBasuxumuyeckas teopusi MyuennoobpasoBaHus. Kputuyeckas KOHLEHTpaums
MuLEennobpasoBaHnst MOHOTEHHbBIX U HEMOHHbIX [NMAB. 3aBucrmocTtb KKM oT AnuHbI yrneBogopoaHom Lenm,
KOHLIEHTPAL MM CTOPOHHErO aNeKTponuTa. TepmognHammuyeckme OyHKLMM MULENoobpa3oBaHus.

Kypc conpoBoxaaeTcsi TpakTMKyMoM (MOAysb 3), B KOTOPOM 0BOy4atoLLmecs BbINOMHAT paboTbl No
N3MEPEHUIO KPUTUYECKOM KOHLIEHTPALIMM MULIENINI0006pa3oBaHns B BOAHbIX pacTBOPaXx MOHOMEHHbIX
NOBEPXHOCTHO-AaKTUBHbIX BELLECTB METOAAMMN KOHOAYKTOMETPUM U TEH3NOMETPUN, SKCNEPUMEHTATNBHO
VCCReayoT BNUAHME TemnepaTypbl U KOHLEeHTpaumm conv Ha KKM.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mo ntoram ocBoeHus1 y4ebHOM NporpamMMbl Kypca CryLuaTeny AOJDKHbI:

- 3HaTb beH,lJ,aMeHTaJ'Ibele OCHOBbI KOJ'IJ'IOVI,EI,HOIZ XUMUN NOBEPXHOCTHO-aKTUBHbIX BELLIECTB

- BNageTb (pyHAaMeHTanbHbIMM OCHOBaMy TEPMOAUHAMUKM NOBEPXHOCTHBIX SABIIEHUN

- 3HaTb TEOPETUYECKME OCHOBbI ONMUCaAHUS Pa3NNYHbLIX KNAacCoB MULIENMNSAPHBLIX CUCTEM

- NP1OBPECTN HaBbIKN M3MEPEHNSA XapaKTePUCTMK pacTBopoB MNAB 1 MuuennspHbIX pacTBOPOB

- NpMoBPECTM HaBbIKM NCMOMb30BaHNS TEOPETUYECKNX NMOMNOXEHNIA NPY NPOBELEHNM SKCMEPUMEHTANbHbIX
nccneaoBaHuin.

OvcumnnuHa 6ygeT nonesHa TeM, KTO aKTMBHO MCMOSb3YET B CBOEW paboTe NOBEPXHOCTHO-aKTUBHbIE BELLLECTBA.

AtTectauma skzamel=l vcrHo X1 NNabopaTopHbie / MpaKTuyeckue pabotol na [



Konuecrso saueTHbIX eauHy 8 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051089] CuHTE3 cneuranm3npoBaHHbIX GYHKLMOHAIbHbIX
MaTepunanos

MNpenopgasarten bCKUM COCTaAB

4.X.H., npodeccop, CmmpHoB Bragnmmp Muxannosmy,v.smirnov@spbu.ru, K. 3221
K.X.H., AOLEHT, 3emuoBa EneHa leoprmesHa, e.zemtsova@spbu.ru, K. 3229

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B HacToALee BpeMs OCHOBHAA TEHAEHUMA PAa3BUTUSA XMMMM - 3TO BO3PACTAOLWAA CI0XKHOCTb CUHTE3UPYEMBIX U
nccneayembix CTPYKTYp. B CBA3M € 3TUM aKTya/ibHOM CTaHOBUTCA Npobaema CTPYKTYPHOM opraHM3almMm BellecTsa.
3T0 04Ha U3 KNOYEBbIX MPO61eM ecTeCTBO3HaHMA, MOCKOIbKY MMEHHO BOMPOCh! OpraHM3almMm BellecTsa Ha
pa3HOM YpOBHE maTepumn nccneayer pusmka, xummsa, 6uonorus.

Co3paHue TBepAbIX BELLECTB U, COOTBETCTBEHHO, MAaTEPMAOB C 3a4aHHbIMM CBOMCTBAMM OZHA U3 LLEHTPAbHbIX
3a/a4 XMMUYECKOM HayKW. DTa 3a[a4a PeLlaeTcs NyTeM OCyLLEeCTBAEHMA HanpaBAeHHOro cuHTesa. OTMETUM, YTo
npv peLleHnn 3a4a4m co3gaHna TBEPAbIX BELLecTs, B TOM YMCAEe U MaTePMANOoB, MPUXOAMUTCA peLlaTb Nnpobaemy
MEeTO/a CUHTE3a KOMMO3ULMOHHbIX MaTEPMAIOB, HAHOMATEPMAIOB C GYHKLMOHANbHLIMU U KOHCTPYKLMOHHbBIMMW
CBOMCTBAMMU.

Llenb Kypca — ocBoeHue obyvatommmuca GyHaaMeHTaibHbIX 3HaHUI B 061aCTM HAHOTEXHONOTMUW, B TOM YMC/e
MPOLLeCCOB HAHOCTPYKTYPMPOBAHUA, NONYYEHUA 06bEMHBbIX , NIEHOUYHbIX HAHOMATEPMANOB 334aHHOIO COCTaBa U
CBOWCTB.

OcobeHHOCTbIO aHHOTO Kypca ABAAETCA CTPEMIEHNE NPUBAEYb BHUMAHUE CTYAEHTOB K BOMPOCam
CYNpPamMoNeKyNAPHON XUMUU Y XMMUU HAZMONEKYNAPHbIX (TBEpAbIX) COeAUHEHWUI, HA OCHOBE KOTOPbIX
bopmmpyeTca XMMUA BbICOKOOPraHN30BaHHbIX BELLECTB, KOTOPasA BbICTYNaeT B PO/ HAayYHOW AUCUMNANHDI,
ONWCbIBAOLWEN NYTU CO34aHMA HOBbIX MCKYCCTBEHHbIX BELLECTB U MaTepPMasoB, HE POXKAAEMbIX MPUPOLON.

B Kypce paccmaTpmBatoTca Cnocobbl CUHTE3A M UCCAeA0BaHNA KOMMO3ULIMOHHbIX HAHOMaTepManos, obnagatoLime
MarHUTHbIMU, aHTUPPUKLMOHHBIMU, ONTUYECKUMWN U AP. GYHKLMOHANbHBIMWU CBOMCTBAMM.
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HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B Kypce 1M3y4atoTcA OCHOBHbIE TEOPETUUYECKNE NOONKEHUI HAYKM B 061aCTM OpraHM3yemoro npeLm3MoHHOro CMHTe3a
HAHOCTPYKTYP M HAHOMATEPMANOB U Pa3BUTUE HABbIKOB NPUMEHEHMUA UX B CUHTE3E HOBbIX HAHOMaTEPMAsIOB.

HaBbIKK: 3HaTb 1 BNaZeTb HaBblKaMM NaHMPOBaHMA NPOLLeAYPbl CUHTE3A A/1A NOJYYEHUA MATEPUANOB C 3343aHHbIMM
CBOMCTBAMMU.

3HaTb 1 BNaZeTb NPOLLeCcCaMn HaHOCTPYKTYPMPOBaHMA TBEPAbIX BELLECTB AJ/15 NPOBEAEHUSA OpPraHM3yeMoro TBepA0Te/IbHOro
CMHTE3a HAaHOCTPYKTYP M HAHOMATEPNAN0B, OCHOBbI MPELM3MOHHOIO CUHTE3a METOAAMU XMMUYECKOTO OCaXKAEHMA U3 ra30BOM
¢da3bl (CVD), HAHOTEXHO/IOTUU MONEKYNSAPHOTO HacnanBaHua (ALD); meToabl XMMUYECKOro MoAUDULIMPOBAHNA UX
NOBEPXHOCTMU.

MpuMeHeHMe: NolyYeHHble HaBblKM NO3BOAAT paboTaTb B 061aCTV XMMUW HAHOMATEPUAIOB, N HAy4YHOrO MaTepPUaioBAEHUS.
MonyyeHHble HaBbIKKM ByAyT BOCTpeboBaHbl Ha MPeAnpPUATUAX PeanbHOro CEKTOPA SKOHOMMUKM CBA3AHHOIO C pa3paboTKoi 1
nosy4yeHnem GyHKUNOHANbHbIX MaTePUANOB.

AtTectauma sksamen  6annbHo-peitturrosas  JlabopaTopHble / MpakTuueckmne pabotbl  Het
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Koa v HasBaHWe AUCUUNNHDI

[051249] TepmoanHamMMKa FreTepPOreHHbIX CUCTEM

MNpenopgasarten bCKUM COCTaAB

K.X.H., AoueHT CamapoB ApTemuin AHApeeBnY
artemy.samarov@spbu.ru, K. 2165

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

- PyHpameHTanbHble ypaBHeHMA $a3. TepmoauHaMmnyeckme NoTeHunanbl. YC/10BUA PpaBHOBECUA reTEPOreHHbIX
cuctem. MNMpuHuUMn paBHoBecus MMb6ca.

- Knaccndmkauma coctoaHmii pasHoBecus. Kputepumn ycTonumnmBocty ¢pas oTHOCUTENBHO MPEPbIBHbIX USMEHEH W
COCTOAHMA.

- MoHATMe n ypaBHeHMe dasbl. Mpasuno ¢as. Obuas popmyna 4N BAPUAHTHOCTU FreTeporeHHon cuctemol. NoaHasa
BAaPMAHTHOCTb, Teopema [rorema.

- 3aKOHOMEPHOCTM, BbITEKAIOLLME U3 KPUTEPUEB YCTOMUMBOCTU. NPUHLMMBI CMELLLEHUA paBHOBeCUA, npasuaa Jle
LLlatenbe-bpayHa.

- Kputnyeckoe coctoaHmne. OCHOBHblE CBOMCTBA KpUTMYECKON da3bl. YpaBHEHNA KpUTUYecKol dasbl. Kputepun
YCTOMYMBOCTU KPUTUYECKOM Ha3bl OTHOCUTENIbHO HEMPEPbIBHbIX U3MEHEHWIA.

- AnddepeHumanbHble ypaBHEHWUA, ONUCbIBatoLWMe cMmeLleHne $a3oBoro paBHoBecuA. BbiBog,
anddepeHumanbHoro o606bLLeHHOro ypaBHeHMA BaH-aep-Baanbca — CTOpOHKMHA.

- FeTeporeHHble paBHOBECUA B PA3/INYHbIX TUMax cuctem. BUHapHble cuctemsl, BbiBOA 3akoHOB KoHOBanoBa m
BpeBcKoro. BansHve TemnepaTypbl U AaBNEeHUA Ha TeMnepaTypy U 06beM 3aKPbITbIX CUCTEM; TENJOEMKOCTb,
CKUMAEMOCTb U KO3QDULIMEHT paclMPeHUs, CBA3b MEXAY HUMMU.

- Teopus oTKpbITbIX Ha30BbIxX NpoLeccoB. Knaccudumkaumsa guarpaMm paBHOBECUA KUAKOCTb — Nap
TPEXKOMMOHEHTHbIX CUCTEM.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

OcHoBHble npuobpeTaemble HaBbIKU:

- NocTpoeHne GyHAAMEHTaNbHbIX YPAaBHEHUI A9 PeLleHUA KOHKPETHbIX 33434 TEPMOAUHAMUKMY;

- NOCTpOEHUe 1 aHanu3 Ga3oBbIX AUarpamm;

- NpeAcKasaHve U3MEeHeHWA NapameTpoB PaBHOBECUA BAO/Ib MOHOBAPUAHTHbIX KPUBbIX XMMUYECKUX AMArpamMmm B Pas/iMuHbIX
KOOpAMHaTax;

- onpeaeneHne TepMoAMHAMUYECKUX XaPaKTEPUCTUK reTePOreHHbIX PACTBOPOB U3 3KCNEPUMEHTA/IbHbIX AAHHBIX;

- NPOBEAEHMNE IKCMEPUMEHTA/IbHbIX KaNIOPUMETPUYECKUX UCCAeA0BaHMI HA30BbIX NPOLECCOB B FETEPOrEHHbIX CUCTEMAX;

- aHaNU3 U MHTEPNPEeTaLMs SKCNEPUMEHTA/IbHbIX TEPMOAMHAMUYECKUX AAHHDBIX;

- NpoBeAeHME TEPMOAMHAMMUYECKOTO MOAENIMPOBaHNE PAaBHOBECHA reTepPOreHHbIX CUCTEM;

- BNageHne OCHOBHbIMM NPUHLMNAMU TEPMOANHAMUYECKUX PACYETOB U TEPMOANHAMMNYECKOTO MOAEANPOBAHMS.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuueckune paboTtbl na
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Koa v HasBaHWe AUCUUNNHDI

[060175] MeToabl BUOKOHbIOIrMPOBAHUA
(Bioconjugation Techniques)

MNpenopgaBaren bCKUM COCTaAB

K.X.H., aoueHT, KopxunkoB-Bnax Buktop AnekcaHaposuy
v.korzhikov-vlakh@spbu.ru, 4209

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca - No3HaKOMUTb 0BYYaIOLLMXCA CO CMOCOBAMMN XMMUYECKON MOAUDUKALMN BUONOTUYECKMX MOEKY
(nenTupoB, 6NKOB, HYKENHOBBIX KUCOT, YI/1IEBOAOB) U MX aHA/IOTOB C LLe/IbIO MPUAAHUA UM HOBbIX GYHKLMNA.
Ob6yuatoLmecs NO3HAKOMSATCA C XMMMeN 0bpa3oBaHns BUOKOHBIOrATOB ABYX UK 6oee MONEKY, MO3BONAIOLLEN
bopmMMpoBaTb HOBbIE KOMIMJIEKCHI, 061a4atoLLMe KOMBUHUPOBAHHbLIMW CBOMCTBAMM €70 OTAE/IbHbIX KOMMOHEHTOB.
MepBbili pa3gen Kypca NOCBALWEH 0bCyKAEHMIO BUONOTUYECKMX MULLIEHEN Pa3IMYHON NPUPOALI: AMUHOKUCAOTbI,
nentTuapl U 6esKku; caxapa, OUro- U NOMCaxapuabl; HYKAeoTUAbl, ONIMro- U NONMHYKIeOTUAbI. BTopoli pasgen
MOCBSALLEH MCMO/Ib30BAHMIO PA3/IMYHbIX PeareHToB A1 6BMOKOHbIOrMpoBaHUA. TpeTuii pasaen Kypca pacckasblBaeT
0 cnocobax NpMMeHeHUs BUOKOHBbIOraToB B 6MOOTUN U MeAULMHE.

The techniques of bioconjugation are very important practically for every discipline in the life sciences. The aim of
the course is to make students acquainted with the ways of joining of different molecular functions to biological
molecules (peptides, proteins, nucleic acids, carbohydrates) and their analogs. The students will be introduced into
the chemistry of conjugation of two or more molecules allowing the formation of a novel complex having the
combined properties of its individual components.

The first section of the course is devoted to the discussion of biological targets of different nature: amino acids,
peptides and proteins; sugars, oligo- and polysaccharides; nucleotides, oligo- and polynucleotides. The second
section deals with the use of various reagents for bioconjugation. The third section of the course describes the
ways in which bioconjugates are used in biology and medicine.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 06y4eHUs obyyatowmecs AOMKHbI: 3HaTb OCHOBHbIE XMMWUYECKME Fpynmbl LeseBbiX BUOMONEKY/, KOTOPbIE MOTYT
MCMOAb30BaATLCA ANA PEAKLUMI KOHBIOrMPOBAHWA U CLUMBAHUSA; YMETb ONpeaensTb Crocobbl BBeAEHUA onpeaeneHHom
XMMWYECKOM rpynnbl B LLeneByto BMOMONeKyny, rae ee HeT, nav cnocobbl TpaHchopmaL MM O4HOW rpynnbl B APYryto; BNAAETb
OCHOBHbIMW MPUHUMNAMMU BbibOpa 3GDEKTUBHOM CTPAaTErMMN BMOKOHBIOraLLUMN.

The course contributes to the formation of students' competencies, established by the curriculum for the present course.

As a result of the course, students receive: - basic knowledge about the main chemical groups of target biomolecules that can
be used for conjugation and crosslinking reactions; ability to determine the ways of introducing a certain chemical group into
the target biomolecule, where it is absent, or the ways of transforming one group into another; skills in understanding basic
principles of choosing an effective bioconjugation strategy.

AtTectauma saver MMCbMEHHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het
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Koa v HasBaHWe AUCUUNNHDI

054469 Biopolymers and Biodegradable Polymers (in English)
Buononnmepsbl M buoaerpagmpyembie NoMmepbl (Ha aHIAKIACKOM
A3blKe)

MpenopaBaTenbCcKuii cocTaB

YenywkuH MNasen CepreesBund, AOUEHT, K.X.H.; p.chelushkin@spbu.ru, komH. 1208

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

[aHHaA AMcuMnAnHa NOCBALLEHA ONMUCAHMIO CTPYKTYPbI M CBOMCTB KaK TPEX OCHOBHbIX K1acCOB 6MOMNO/IMMEPOB -
6e/1KOB, HYK/IEMHOBbIX KMCNOT, NOANCAXapPUAO0B - TaK M OTAE/IbHO B3ATbIM BMONOIMMEpPaM, HE BXOAALLMM B 3TH
K/M1acchbl - HAaTypaNbHOMY KaydyKy, MOAUIMAPOKCMANKAHOATAM, IMTHUHY, U T.M.

OTaenbHoe BHUMaHWe yaeneHo b1MopasnoKMMbIM NOIMMEPaM, PACCMOTPEHbI UX OCHOBHbIE K/1AaCcChl, a TaKKe
acneKTbl NpUMeHeHUs BMONOANMEPOB U BUOPA3NOKUMbBIX NOJMMEPOB B BUOMEANLNHCKUX TEXHONOTUAX U
pa3paboTke "3eMEHbIX" NOMMEPHbIX MaTep1asnos.

CeMMHapCKMe 3aHATUA, NPeayCMOTPEHHbIE B Kypce, HaleeHbl Ha 3HaKOMCTBO C COBPEMEHHOM Hay4yHOM
JIUTEePATYpPOM, NOCBAWEHHOW UCcCea0BaHUI0 BUONOIMMEPOB U Pa3paboTke BUOPA3NOKMMBIX MOIMMEPOB U
MaTepmnanoB Ha UX OCHOBE.

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

B pe3y/nbTaTe 0CBOEHUA AAHHOW AUCLMNAMHDI Bbl MOJYYUTE 3HAHUA O CTPYKTYPE U CBOMCTBaX BENKOB, HYK/NENHOBbIX KMCAOT,
NOJIMCAXapuA0B, a TaKXKe HaTypasibHOTO Kay4yyKa, MONUIMAPOKCMANKAaHOATOB, IMTHUHA M HEKOTOPbIX APYrUX.

TaK¥Ke Bbl 03HAKOMMUTECH C OCHOBHbIMM K/1aCcCammn BMOPA3I0KMMbIX MOMMEPOB, U3yUYNUTE OCHOBHbIE acMeKTbl MPUMEHEHUSA
61MON0AMMEPOB M BMOPA3NOKMUMBIX MOANMEPOB B BUOMEANLMHCKUX TEXHONOTUAX U pa3paboTke "3enEHbIX" NoANMEPHbIX
MaTepunasnos.

B Xx0€ CEMUHAPCKMX 3aHATUI Bbl NOJIy4YUTE OCHOBHbIE HABbIKM YTEHWUA COBPEMEHHOW Hay4YHOW UTEpaTypbl MO TeMaTUKe Kypca,
WHTepnpeTauumn onybanMKOBaHHbIX AAaHHbIX, UX KPUTUYECKOW OLLEHKe.

AtTecrtauma sayer VCTHO Na6opaTtopHbie / MpakTuyeckue paboTtbl Het
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Koa v HasBaHWe AUCUUNNHDI
038544

OnnaTaumMoHHaA NOBEPXHOCTHasA peosorma (Ha

aHT/INACKOM A3blKe)
MpenopaBaTenbCcKuii cocTaB

O.X.H., npodeccop, Hockos bopuc AHaTonbesuy, b.noskov@spbu.ru, K. 1186.

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca nekumin — ocBoeHue ctygeHTamu dyHAaMeHTabHbIX 3HaHWM B 061acT AMnaTauMoHHOM
NOBEPXHOCTHOM peonorum. MeToapbl ANNATAaLMOHHOM NOBEPXHOCTHOM PEONOTMM B ABaZLLAaTb MEPBOM BEKE CTann
OCHOBHbIMW NPW UCCNEL0BAHNN NOBEPXHOCTHbLIX ABNEHUM B CIOXKHbIX }KMAKOCTAX. OCHOBHbIM UCCnefoBaTeIbCK1e
rpynnbl, paboTatolme B 3ToM 061aCTH, TEPPUTOPUANIBHO pacronoKeHbl B 3anagHon EBpone nam B CLUA. MNMoatomy
YTEHMeEe Kypca Ha aHIIMACKOM A3biKe NpeACcTaBaAAeTCA eCTECTBEHHbIM B 3TOM C/yyae. 3aAaum yuebHbIX 3aHATUI
3aK/1II0Y4AIOTCA B U3/10KEHME OCHOBHbIX MONOXKEHWUN U YPABHEHUI AMNATALMOHHON MOBEPXHOCTHOW PEO/IOTUM,
Pa3BUTUM HAaBbIKOB MPUMEHEHWA STUX YPABHEHUI NPU PELUEHNN KOHKPETHbIX 3a4a4. B xoae ocBoeHmA yuebHoM
NMPOrpammbl Kypca CyLaTenv 3HaKOMATCA C TEOPETUYECKMMM OCHOBAMM 3TOW 061aCTU HAayKU U MPUMEHEHNEM
MeTOA0B AWNaTaLMOHHON PEONOTUN ANIA UCCNEeA0BAHMUA NOBEPXHOCTHbIX C/IOEB B CIOXKHbIX MKUAKOCTAX. OCHOBHOE
BHUMaHWe yaenseTca pacTBopam BMOMaKpOMONEKY, MULLENNAPHbBIM PAacTBOPaM, AUCNEPCUAM TBEPAbIX U MATKMUX
HaHOYACTUL, Pa3IMYHOM XMMMUYECKON Npupoabl. PaccmatpuBatotca GubpunnapHble arperatel 6€1K0B (amuaonaHblie
dnbpunnbl) U chepynnTbl pasnyHbIX 6eIKoB, 0COBEHHOCTU AMNATALMOHHbIX MOBEPXHOCTHbIX CBOMCTB PacTBOPOB U
BOAHbIX AMCNEPCUA arperatoB 6eNKOoB PacTUTENIbHOFO U XKMBOTHOTO MPOUCXOXKAEHMA.

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

Mo uToram ocBOEHUA y4ebHOM NPorpaMmmbl Kypca CaylwaTenn 4oKHbl BAageTb MHGopmaLmein o Hanbonee akTyasibHbIX
HanpaB/ieHUAX NCCeA0BaHN B COBPEMEHHOM ANNATALMOHHOW NOBEPXHOCTHOM PeoIorMK U YMeTb UCMO/Ib30BaTb
3KCMEPUMEHTA/IbHbIE METOAbI MOBEPXHOCTHOW PEOIOrMM MPU UCCIEA0BAHMN HAHECEHHbIX U aACOPBLMOHHbIX NAEHOK TBEPAbIX
HaHOYaCTHL, CUHTETUYECKMX MOIMMEPOB, BKKOUYAN MOMUINEKTPOINUTbI, BUOMaKPOMOIEKY, arperatoB 6OMaKpPOMOIEKY/ Ha
BOAHOM NMOBEPXHOCTU. TaKKe CTyAeHTbl byayT yMeTb MCNO/1b30BaTh NPy 06paboTKe sKCNePMMEHTAIbHbIX AAaHHbIX OCHOBHbIE
peosiornyeckne mogenw JlykacceHa — XaHceHa, KenbBnHa, MaKcBenna, a TakKe HOBble MOZe/W, Pa3BuTbie B ABaALLaTb MEPBOM
BEKeE.

AtTecrtauma sayer VCTHO Na6opaTtopHbie / MpakTuyeckue paboTtbl Het
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Koa v HasBaHWe AUCUUNNHDI

038498 Donor-Acceptor Bond: Experiment and Theory
[JOHOpPHO-aKLEeNToOpHasA CBA3b: SKCNEPUMEHT U Teopma (Ha aHIIMNCKOM
A3blKe)
MpenopaBaTenbCcKuii cocTaB

K.X.H., npodeccop, TMMOLWKNH Anekcen lOpbeBmY
a.y.timoshkin@spbu.ru, kKabuHet 3154.

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

CopepkaHue Kypca:

KnaccudurKaLma U XapaKTEPUCTUKN SOHOPHO-aKLLENTOPHbIX KOMMIEKCOB,
3KCMEePMMEHTA/IbHbIE MeTOAbl NCCief0BaHMA AOHOPHO-aKLENTOPHbIX KOMMIEKCOB,
KBAHTOBO-XMMWYECKME METOAbI ONMUCAHUA AOHOPHO-AKLLENTOPHOW CBA3MN,
aIMnnpunyeckne oLeHKN XapakTepnUCTMK JOHOPHO-aKLUENTOPHbIX KOMNEKCOB.
CynepKkucnotol Jibtonca. KapboHbl U POACTBEHHbIE COEANHEHUA.
JOHOPHO-aKL,EeNTOPHbIE KOMMNIEKCHI B ra30BoM $hase, B KPUCTANIMYECKOM COCTOAHWUM.
[ OHOPHO-aKLEeNTOpHble B3aMMOAENCTBUA B PACTBOPAX.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne npoxoxkaeHusa Kypca Bbl byaete:

3HaTb COBpPeMeHHble MeTOAbl SKCMEPUMEHTAIbHOTO U TEOPETUYECKOTO UCCeA0BaHUA LOHOPHO-AKLLENTOPHbIX COeAUHEHUN,
MMETb NpeAacTaBaeHne 06 MSMEHEHUN CUJIbl AOHOPA U aKLENnTopa B PsAAax COeanHEHW;

3HaTb KnaccMduKaLmio 4OHOPHO-aKLENTOPHbIX KOMM/IEKCOB, YMETb OMNPeaenTb TUM AOHOPA M TUM aKLenTopa AN AaHHOro
coeguHeHus;

YMeTb BbIABAATb AOHOPHO-aKLENTOPHbIE B3aMMOAENCTBUA HAa OCHOBaHMM aHaM3a 3KCNEPUMEHTA/IbHbIX CTPYKTYPHbIX
OaHHbIX;

YMeTb npeactaBuTb Pa3BepHYTbI OTBET MO TEMATUKE Kypca Ha aHTIMIMCKOM s3bIKe.

AtTecrtauma sayer AMCbMEHHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het
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Koa v HasBaHWe AUCLUNINHDI

[064181] CucTEMbI 4OCTaBKM NeKapCTB
(Drug delivery systems)

MNpenopgasaren bCKUM COCTaAB

K.X.H., goueHT KopxukoB-Bnax Buktop AnekcaHgposuy
v.korzhikov-vlakh@spbu.ru, 4209

K.X.H., goueHT N'ypbsaHoB MiBaH AnekceeBuny
i.guryanov@spbu.ru, 4210

CTPYKTypa U KpaTKoe coaeprKaHue Kypca

OcHoBHas Lieflb NpeaiaraeMoro Kypca - No3HakOMUTb CTYAEHTOB C OCHOBHbIMY MPUHLANAMU CUCTEM
[0CTaBKV NekapcTB. BHayane cTyaeHTbl 03HaKoMATCS ¢ 06M1acTbio hapMakoriorim U OCHOBHbLIMM
npobrnemamu, CBA3aHHbIMU C (hapMaKOKMHETMKOWN PacnpOCTPaAHEHHBIX B HACTOSILLEE BPEMS]
HMU3KOMOIEKYNAPHbIX NpenapaTtoB. [anee obyyatolimecs nosyyat nHopmaLmio 06 OCHOBHbIX Noaxoaax,
KOTOpbIE MOMOTYT NPEeOAOoSIETh OrpaHUYeHsl UCMOSIb30BaHWS MaribiX MOJSieKy l U GMOMaKpPOMOSIekys B
kayecTBe a(PPEKTUBHbIX NTEKAPCTB. Y3HAOT O XMMUYECKOM COCTaBE M MPUHLMMNAX NOCTPOEHUS CUCTEM
[AOCTaBK/ NEKAPCTB, a TakKe 03HAKOMATCS C (OM3UKO-XUMUYECKUMUN U BUOXMMUYECKMMU OCHOBaMM MX
Jencteus B opraHuamMe. Kypc no3BonuT OTBETUTb Ha CriedytoLe BONpOChkl: Kak NEKapCTBO MOXeT
momacTb B OpraHM3M? Kak JIekapCTBO MOXET NMPeoaoneTb anuTenmanbHble 6apbepbl? kak Mbl MOXeM
[0CTaBUTb BEIKN 1 reHeTUYeCKME NEKAPCTBa B HY>KHbIE KIETKM 1 TKaHU? Takke CTyOeHTbl No3HaKOMSATCS
C OCHOBaMM UCMOMb30BaHUS XKMBbIX KIIETOK B KAYECTBE CUCTEM JOCTaBKU FEKAPCTB.

The main objective of the proposed course is to inform students about the main principles of drug delivery
systems. First, students will be introduced into the field of pharmacology and informed about main
problems concerned with pharmacokinetics of common low-molecular drugs. Further, they will be informed
about the main approaches, which help to overcome the limitations for the small-molecules and
biomacromolecules to be used as effective drugs. Students will get the knowledge on principles of drug
delivery systems composition and construction. The course will also answer the questions: how the drug
could be targeted in the organism? how the drug could overcome the epithelial barriers? how can we
deliver proteins and genetic drugs? Moreover, the students will be introduced into cell-based drug delivery.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

[Mocne NpoxoXxaeHUs NPeanoXeHHOro Kypca nekunun cTyaeHTol 0yayT Bnagetb 6a3oBbiMM 3HAHUAMU O NPUHLMIAX
(hapmakonormm n nx NpUMeHeHUn B 0b6racT JOCTaBKM NIEKApCTB.

CTtyneHTbl nony4yat 6a3oBble 3HaHUSA O MOJIEKYISIPHOM pacno3HaBaHMU 1 ero ponuv B OYHKLMOHUPOBaHWK
Bbuonornyeckmnx cuctemM. CTygeHTbl OyayT 3HaTh, Kak CUCTEMA OOCTaBKM fiekapcTBa MOXET MOBNUATL Ha abcopbumio
n buopacnpegernenve nekapctea. CtyaeHTbl OyayT obnagaTb YMEHUAMU NPUMEHATH NPUHLMUMIBI KOHTPOMMPYEMOTrO
BbICBOOOXXAEHMS N HALLENMBAHUA NEKAPCTBEHHbIX hOpM in Vivo.

Kypc 6ygeT noneseH Tem, KOMy MHTEPECHA XUMUS NTekapcTB 1 eé byayliee.

After having the proposed course of lectures the students will have the very basic knowledge of pharmacology
principles and their application within the area of drug delivery. Students will obtain the basic knowledge in molecular
recognition and its role in functioning of biological systems. Students will know how the drug delivery formulation can
affect absorbtion and biodistribution of drug. Students will understand the controlled release and in vivo targeting
principles and basic applications. The discipline will be interesting for those who are interested in chemistry of drugs
and future of this area.

Attectauma 3gyet ¥ ycTHO Na6opaTtopHbie / NMpakTuueckue pabotbl HetV
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Koa v HasBaHWe AUCUUNNHDI

[058012]
Teopwua rpynn (Ha aHFIMIACKOM f3blKe)

MNpenopgasarten bCKUM COCTaAB

A.¢.-M.H., npodeccop, IsapectoB PobepT AneKkcaHapoBumY
r.evarestov@spbu.ru, KomH. 1153

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc coaepsKuT n3yyeHne 0CHOB TEOPUM TOYEUHbIX M MPOCTPAHCTBEHHbIX FPYMMN CUMMETPUMN MOIEKYA U
KpucTannos. HenpuBoaumble NpeAcTaBieHMa YKa3aHHbIX rpynn CMMMETPUM NO3BO/IAOT NPOBOAMTD
KNacCMOUKaLMIO SNEKTPOHHbIX M KoslebaTe/ibHbIX COCTOAHMI MOIEKYA (MOJIEKYNApHbIE Op6UTaIM) U KPUCTAIN0B
(KpucTannuyeckue opbutanu).

[N oBNageHUA NPaKTUYECKMMM HaBblKaMM NPUMEHEHMSA YKa3aHHbIX FPYMM UCMNO/b3ytoTcA 6a3bl AaHHbIX 415
HEeMPUBOAMMbIX NPEeACTaBNEHMNI TOYEUHbIX FPYM, a Tak»Ke 6a3bl AaHHbIX HEOPTraHUYECKUX KPUCTANINYECKMX

CTPYKTYP.

The course consists of study the basis of the point and space symmetry groups of molecules and crystalline solids.
Irreducible representations of these groups are used for the classification of electron and phonon states of
molecules (molecular orbitals) and crystals (crystalline orbitals).

For practical applications of the theoretical knowledge the internet sites are used, which contain the data on
the irreducible representations of point groups or the space groups of inorganic crystalline solids.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mony4yeHHbIe 3HAHMA MOXKHO NPUMEHATL A1A UHTEPNPETALLMM SKCNEPUMEHTA/IbHbIX AaHHbIX NO CTPYKTYPE MOAEKYA, ANA
dHa/1M3a pPe3y/1IbTaToOB KBAHTOBOXMMUNYECKUX PacYeToB U NPU U3Yy4EHUUN MEeTOA0B MOﬂeKynﬂpHOﬁ CNeKTPpOoCKoMnun.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuueckune paboTtbl na
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Koa v HasBaHWe AUCUUNNHDI

[038543] BeeaeHune B HeEpaBHOBECHYIO TEPMOANHAMMKY (Ha
aHranickom asbike) / Introduction in Nonequilibrium Thermodynamics
(in English)
MpenopaBaTenbCcKuii cocTaB
Mpodeccop, AOKTOP XMMUUYECKUX HayK AnekcaHap MaTtBeeBuy ToMKKa,

3aBeayoLlWwmii Kabegpon XMMUYECKON TEPMOANHAMUKN U KUHETUKN. [omeleHne
2196, e-mail: a.toikka@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

CTpyKTypa Kypca BKAOYAET 8 aKafgeMMYeCcKMX YacoB NIEKLMI (COOTBETCTBEHHO - 4 NeKumn), 6 akaZeMUYecKmx 4Yacos
CEMMHAPOB, a TaK¥Ke KOHCY/IbTalMK 1 CAMOCTOATENbHYIO paboTy.

Llenb Kypca - 03HaKOMWUTb CTYAEHTOB C OCHOBHbIMM MONOXKEHUAMMN HEPABHOBECHOM TepmogMHamukm (HT). Kypc
KPaTOK, N3/1aratoTCcA TO/IbKO OCHOBHbIE NOI0XKeHMA HT, npenmyLiecTBeHHO, 6€3 AeTanbHOro MaTeMaTUyecKoro
aHaNM3a, cofepkaHne JOCTYMNHO CTyAEeHTaM PasIMYHOIO YPOBHS NOATOTOBKM, HO, KeNaTeNbHO, C onpeaeneHHbIMU
3HAHMAMM 0BLLEN TEPMOSUHAMMKMN U HABbIKAMMU TEPMOANHAMMUYECKUX UCCNe0BaHUIN. [N yCneLwHoro ocBoeHun
Kypca CTyAeHTbl LOMKHbI 6bITb 3HAKOMbI C OCHOBAMMU BbICLLEN MaTEMATUKM 1 06LLEN TEPMOAUHAMUKM, @ TaKKe
06/124aTb 3HAHMEM aHI/IMNCKOrO A3blKA B paMKax nporpamm 6akanaBpuata 41 ecTeCTBEHHbIX GaKyNbTeToB.
OCHOBHOE cofieprKaHune Kypca oxBaTbiBaeT 4 pasgena. Kaxabiii pas3aen BKAOYAET ONUCcaHWUe OTAE/bHbIX
NMOJIOXKEHUI B CTPYKTYpe HEPABHOBECHON TEpMOANHAMUKM: 1) 0bLLMe NpMHLMNbI, 2) NPeACcTaBAEHMA O MOTOKaX,
cunax, GeHOMEHOIOrMYECKMX YPAaBHEHMAX, MPOU3BOACTBE SHTPOMMM, 3) COOTHOLIEHUA B3aMMHOCTU OH3arepa,
npuHUmn Kiopu, XMMuyeckme, MembpaHHbIe U COBMeLLEHHbIe NPOoLecchl, 4) NpakTUYecKkue MeToapl
HepPaBHOBECHOI TEPMOANHAMMKM, CTALLUOHAPHbIE COCTOAHMUSA, HENMHENHbIE NPpUbAnKeHMA. OTAeNbHOE BHUMaHUE
yAEeNEeHO NIOTUKe Pa3BUTUA TEPMOANHAMUYECKOI TEOPUM, HEKOTOPLIM UCTOPUYECKMM acreKTam.

CTyfeHTam npesg/iaraeTca COBOKYMHOCTb TEMATUK B 061acT HT AN BbICTYNAEHUIM € KPAaTKUMK Npe3eHTaumamm (Ha
aHrAnIMCKOM A3biKe). Hanpumep: "TepMmoanHammKa v HanpasaeHue BpemeHun", "KonebatenbHble peakumm -
TepmMmoanHammyeckoe onucaHue", "MpumeHeHVe HeEPaBHOBECHOW TEPMOAMHAMUKMN /15 aHaNU3a MeMOpPaHHbIX
npoueccos”, "INEeKTPOKUHETUYECKME ABNEHUA" N Apyrue.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

ITa HayKa - HepaBHOBecHasa TepmoanHammka (HT) - ABnseTca obwmpHOM 061acTblo 3HAHUIM, BaXKHa HE TO/IbKO A1 GU3UKU U
XMMMUU, NPUMEHSETCA BO BCEX OTPAC/IAX ECTECTBO3HAHUA. B OT/IMUME OT TaK Ha3blBAEMOW PaBHOBECHOW TEPMOAMHAMUKM
npeametom HT ABAAIOTCA peanbHble, TO eCTb HEOBPATUMBbIE, MPOLLECCHI, YTO, U ONPEeAEAET 3HAYMMOCTb NONYHEHHbIX 3HAHUI
[O/19 COBPEMEHHbIX HayYHbIX MccieaoBaHnii. OCHOBHbIE HaBbIKM MOC/IE NPOXOXKAEHWUA Kypca:

- 06LMe HaBbIKK, HEOBXOAMMbIE 419 MOHUMAHMA Hay4YHbIX UCCAEA0BaHMI, OCHOBAHHbIX HA NMOAX043aX HEPABHOBECHOM
TEPMOAMHAMMKM (BKIOYANA HAYYHYIO TEPMUHOJIOTUIO);

- BO3MOYHOCTM aHaMN3a peasibHbIX MPOLECCOB, HAaNPUMEp, TPAHCMOPTHbIX ABMIEHMWI, HA OCHOBE NMOAXOL0B HEPABHOBECHOW
TEPMOAMHAMUKY ;

- NOHVMMaHWe U MPUMEHEHNE METOLO0B aHa/IM3a COBMELLEHHbIX MPOLLECCOB B GU3NKO-XMMUYECKUX CUCTEMAX, OCHOBAHHbIX Ha
annaparte HepaBHOBECHOW TEPMOAMHAMUKM.

HecmoTps Ha KpaTKOCTb Kypca, CTYAEHTbI A0/KHbI MOAYYUTb NPEACTaB/IeHNe O 3HAYMMOCTU M YPE3BbIYANHO LUMPOKMX
BO3MOHOCTAX TEPMOAMHAMMKM MPU NPOBEAEHMNMN ECTECTBEHHO-HAYYHbIX UCCNEA0BaHUNA.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuyeckne paboTtbl Het



Konuuecrao saeTHbix eauiy 1 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[060174] BBegeHue B 6bonblune AaHHbIE B XMMUKM (HA aHTTMNCKOM
A3blKe)

MNpenopgaBaren bCKUM COCTaAB

Bo3sHeceHcKkuit Muxanna AHgpeeBuy, K.¢.-M.H., A0LEHT, m.voznesenskiy@spbu.ru,
Kab. 2124;

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc coaepxut 4 nekummn, Ha KOTopbix obyyatoLmeca 3HaKOMATCA € UCTOYHMKaMM, cnocobamum MaHWUHIA U paboTbl
¢ 60/1bLUIMMM AAHHBIMW, B YaCTHOCTU C XMMUUYECKUMU Ba3aMM JaHHbIX U NyTAMU UX nonosiHeHuA. Obcy»KaatoTca
OCHOBHbIE METO/bl XEMOMETPUYECKON 06PabOoTKK, CTAaTUCTUUECKON 06PabOoTKN U METOAbl MALLMHHOTO 0BYy4YeHMs.
3aTpar1MBatoTca BOMpockl 6€30MacHOCTU AaHHbIX, KOHTPOIA UX HEM3MEHHOCTU. Pa3bupatoTca NpMHLMNbI exalume
B OCHOBe paboTbl pacnpeaenéHHbIX PEecTPoB, MPUHLMUIbI IeXKallMe B OCHOBE NOCTPOEHMA U 06yHeHUA HEMPOHHbIX
ceTen.

Ha cemnHapcKkux 3aHATUAX 0byYatoLMecs BbICTYNatoT C AOKAaZamMuy No MaTepuanam HayyYHbIX Ny6anKaumii.
Ob6yuatoLmMmes npeaiaraeTca CaMmocToATeIbHO BbI6paTh CTaTbio B KOTOPOM M3araeTca NpMMeHeHMe noaxoaa K
paboTe ¢ 60AbLMMK JaHHBIMK B 061aCTU UX HAYYHOWN AeATeNbHOCTU, OCYLLECTBAAEMON B PaMKaX BbINOJHEHUS
BbINYCKHOM KBaIMdUKaLMOHHOM paboTbl. OCHOBHaA 3a4a4a A0KNaAa - 06bACHUTb C/yLIATeNsAM NOCTaHOBKY
334341, 0COBEHHOCTM NPUMEHEHMA NOAX0Aa WU OMMUCATb NOJIYyYEHHbIE Pe3Y/bTaTbl.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoxKaeHua Kypca obyyatowmecs byaet 061a4atb 3HaHMAMM 06 OCHOBHbIX METOAAX MaHMHIA 60/bLWNX AAHHDBIX,
OCHOBHbIX METOA,0B PaboTbl C 60NbLIMMM AAHHBIMM, 3HaTb MOAEAN NPeACTaBAEHUA AaHHbIX.

Mony4YeHHble 3HaHWUA MOMOTYT /lyylle OPUEHTUPOBATLCA B COBPEMEHHOW Hay4HOW IMTepaType, rAae BCe Yalle BCTPe4atoTcs
paboTbl B KOTOPbIX MPUMEHAIOTCA NOAXOAb!I 6ONbLINX AAHHbIX A1 06PabOTKM Pe3yNbTaToB XMMUYECKMX SKCMEPUMEHTOB U
W3MEPEHUI, NPOBEAEHNE 3aHATUI Ha aHFINICKOM A3blKe MO3BOINT MO3HAKOMMUTCA C TEPMUHONOTMEN M 06opoTaMu peun,
MCNO/Ib3yEMbIMM B aHTI0A3bIYHON ANTEPATYpE.

AtTecrtauma sayer VCTHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saeTHbix eauiy 1 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[038503] MarHuTHbIN Ppe30HaHC M ero NPUAOXKEHUS B XUMUU
(Ha aHrAMNCKOM A3bIKE)

MNpenopgaBaren bCKUM COCTaAB

O.X.H., npod., 3aB. Kad. POX, Tonctoi MNetp Muxanosuy
peter.tolstoy@spbu.ru, K. 2150

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

The aim of this course is to introduce students to the main principles, underlying the nuclear magnetic resonance
(NMR) phenomenon, as well as to the main interactions between nuclei and electrons, manifesting in NMR spectra.
Within the course, the details of the molecular structure, which could be studied using NMR spectroscopy in liquid
and solid state, are considered.

One of the important goals of the course is to get students acquainted with the modern terminology, used in the
scientific literature for the description of NMR spectra. For example, students learn how to read, analyze and write
experimental parts of publications concerning NMR spectra, including the description of experimental setups,
spectra acquisition parameters, and appearance of resulting NMR spectra.

HaBbiku nocne npoxoxaeHuAa Kypca / KaK MoXXHO NMPUMEHUTb NOoJZ1ly4eHHble 3HaHUA
Upon the completion of the course students will gain the following skills:

- knowledge of the principles of obtaining NMR spectra and the basics of NMR spectrometer design;

- knowledge of how interactions between nuclei or nuclei with electrons affect NMR spectra;

- reading, analyzing and writing experimental parts of NMR-related publications;
- acquaintance with the modern terminology, used in the scientific literature for the description of NMR spectra;

AtTecrtauma sayer AMCbMEHHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konnuecrso 3a4eTHbIX eguHuy, 2

Kopa, 1 Ha3BaHMe AUCLUMNANHDI

038500 Macc-cneKTpomeTpuyeckmue TepmogmHammyeckme
nccnenoBaHMA (Ha aHI/IMMCKOM s3blKe)

MpenopaBaTenbcKu 1 cocTaB

[ OKTOp XMMUYECKMX HayK, Npodeccop, CTonAapoBa BaneHTnHa J/leoHMA0BHA
v.stolyarova@spbu.ru
K. 1038

CTPYKTypa M KpaTKoe cogeprkaHue Kypca

Llenb Kypca — 03HaKOMUTb 06YHarOLMINCA C OCHOBHbIMM MPUHLMMAMM BbICOKOTEMMEPATYPHOM MacC-CNEKTPOMETPUN U
MoAXo4amu, No3BOAAIOWMMY ONPeaenaTb TEPMOANHAMUYECKME CBOWCTBA HEOPTraHUYECKUX CUCTEM U MaTePUaNoB.

3agadva Kypca — npeacTaBuTb CUCTEMATMHYECKOE ONMUCAaHNE TEOPETUYECKUX M SKCNEPUMEHTaIbHbIX NOAX0408B COBPEMEHHOﬁ

Macc-CMeKTPOMEeTPUM ANA UAeHTUdMKaLUKM cocTaBa Napa U onpeaeneHua TepMoANHAMUYECKUX CBOMCTB HEOPTraHMYeCKUX
CUCTEM M MATEPMANOB B LUMPOKOM TEMMNEpPaTypPHOM UHTepBasae Ao TemnepaTyp 2700 K.

Mpwu M3yyeHUn Kypca byayT pacCMOTPEHbI OCHOBHbIE OCOBEHHOCTU MacC-CNEeKTPOMETPUYECKOro MeTo4a AN aHan3a
cocTaBa ra3oBoy ¢asbl Hag, TPYAHONETYYMMU HEOPraHMYECKMMM BELLECTBAMU, OCOBEHHOCTM NPOLLECCOB UCMApPeHMUSA
OKCUAHbIX CUCTEM M MaTePUasIOB C TOYKN 3pEHUA KUCIOTHO-OCHOBHOM KOHLLEMLMM, A TaKKe MeToAMYECKME NOAXOAbl A8

onpeaeneHus napumaabHbIX 4aBNeHUI MONEKYASPHbIX GOPM napa v TEPMOAMHAMUYECKUX CBOMCTB BMHAPHBIX U1
MHOTOKOMMOHEHTHbIX CUCTEM.

HaBsbiku nocne npoxoxaeHua Kypca / Kak MOXXHO NpMMeHUTb NoslyYeHHble 3HaHUA

OucumnanHa yyactsyeT B pOpMUPOBAHUN TPAEKTOPUM NO
HeopraHuyeckol xumnu;

dusmyeckom xMmmu;

MaTtepuanoseneHuto.

AtTectauma sayer yCTHO NabopaTtopHble / MpaKTuyeckme paboTbl wer



Konuuecrao saeTHbix eauiy 1 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[066577] CoBpemeHHas KOOPAUHALMOHHAA XMMUSA (HA aHT/IMNCKOM
A3blKe)

MNpenopgasarten bCKUM COCTaAB

O.X.H., npod., 'payésa EneHa BanepbeBHa, e.grachova@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

The aim of the course is to enhance the understanding of coordination compounds and their role in modern
chemistry. The aim of the course is to highlight current trends in modern coordination chemistry that focus on the
idea of using a complex molecule as a "building block" for the construction of sub-molecular discrete systems and
coordination polymers. The original course, in English, provides an introduction to modern approaches to the
design of coordination compounds "on task," and develops an extended understanding of how to manage the
properties of coordination compounds as "building blocks" and the place of this concept in modern chemistry.
The course will reviewed instruments such as ligand environment design, metal selection for the construction of

molecular cages, metallomesogens, hybrid aggregates, supramolecular systems, heterometallic complexes, and
stimulus-responsive molecular systems.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pamKax Kypca CTyAeHT NOoAY4YUT 3HaHWUA O TaKUX MHCTPYMEHTAX, KaK AM3aliH INraHAHOIO OKPYXXEeHUA 1 BbI6Op meTanna gaa
NOCTPOEHUA MONEKYNAPHBIX KNETOK, METa/l/IOMe30reHOB, TMOPUAHbIX arperatos, CynpamMosIeKyAAPHbIX CUCTEM,
reTepoMeTaslIMYecKmUX KOMMIEKCOB, MOJIEKY/IAPHbIX CUCTEM, PearnpytoLLmMx Ha CTUMY/Ibl, U T.4., KOTOPbIE ABAAIOTCA OCHOBOW
MOIEKYIAPHBIX MaTepmnasnioB 1 TEXHOOMMI Byayuiero.

AtTtecTtauma sayer 6annbHo-peliturrosan  JlabopaTopHble / MpakTUueckue paboTbl  Het



Konuuecrao saeTHbix eauiy 1 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[038501] HaHOKOMMNO3UTHbIE NONMMEPHbIE MaTepuanbl ANA
MeMbBpPaHHOM TEXHONOMMK (Ha aHTTMNCKOM A3bIKE)

MNpenopgasarten bCKUM COCTaAB

OOKTOP XMMUYECKNX HayK, npodeccop, NMeHbKoBa AHacTacua BnagmmmposHa
a.penkova@spbu.ru, kK. 2081, K. 2085

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenbto gucumnamHbl ABNAAETCA OCBOEHME CTYyAeHTamMMn GyHAAMEHTabHbIX U MPAKTUYECKUX 3HAHWUI B 061acTK
HaHOKOMMO3UTHbIX MaTepunanos, MeMbpaH U MeMBPAHHBIX MPOLLECCOB Pa3aeNeHus.
Kypc npenopaetca B BUAE NEKUMUIA U CEMUHAPOB Ha aHT/IUIACKOM A3bIKe.

-CTyA€eHTbl U3y4aT/BCMOMHAT XMMUIO BbICOKOMOJIEKYIAPHBIX COEAUHEHUI (KNaccudrKaLmio NoaMMepoB, CTPYKTYpbI
nosiMMepoB U GU3NYecKmne CBOMCTBA).

-U3yyaT pasnnyHble MembpaHHble npoLiecchl (bapomembpaHHble npouecchl, uddy3noHHbIE NPOLLECChI, AMANKU3,
MeMbpaHHble KOHTaKTOPbl, MEMBPaHHbIe peaKkTopbl, bBronorMyeckme MembpaHHble PeakTopbl), MeXaHW3Mbl
TpaHcrnopTa Yepe3 membpaHy,

- MaTepuanbl U CTPYKTYPY CUHTETUYECKUX HAHOKOMMNO3UTHbLIX MeMbpaH. MoanMepHblie HAHOKOMMO3UTbI.
CoBMEeCTMMOCTb NOIMMEPHbBIX cMecelt. OnpeaeneHne HaHOKOMMNO3UTOB, TUMbl HAHOMOAMGDUKATOPOB,
MoANPUKaLMIO MOBEPXHOCTU HAHOYACTUL, METOAbl BBEAEHUA HAHOYACTUL, B Pa3/INYHbIE NOIMMEPHbIE MATPULLbI,
XapaKTepm3aL Mo HAHOKOMIMO3UTHbIX MaTePUAIOB.

- MpuroToBAeHME U XapaKTEPU3ALLMIO PA3ZIMYHbBIX TUMOB MEMBPaH.

- MpuMmeHeHne membpaH 1 MeMBPaHHbIX MPOLLECCOB A/1A OYUCTKM BOAbI, XMMUYECKON NPOMbILLAIEHHOCTH, NMULLEBOWM
NMPOMbILWNEHHOCTH, PapMaLLeBTUYECKOM NPOMBILLIEHHOCTU U BUOTEXHONOMUM, aHAZIMTUHECKUX U ANATHOCTUYECKUX
NPUMEHEHUN.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 06y4eHns No 4aHHOW AUcLMNAMHE 0BYYaOLWMNCA AONKEH 3HATb 6A30BYH TEPMUHONOTMIO, OTHOCALLYIOCA K
MEeToAaM MoAyYEHUN U GU3UKO-XMMUYECKUM METOAAM UCCNEA0BAHNA MaTePUAIOB; OCHOBHbIE MOHATUA U 3aKOHbI, IeXKallne B
OCHOBE Pa3/IMYHbIX METOA0B. [LO/KEH YMETb NPOAEMOHCTPMPOBATb CBA3b MEXAY Pa3INYHbIMU GUIUKO-XUMUYECKUMU
MeTo4aMu UCCaef0BaHUsA, CTPYKTYPOM M CBOMCTBAMM HAHOKOMMO3UTOB; OCYLLLECTBUTb BbIGOP COOTBETCTBYHOLLErO
NOJMMEPHOrO MaTepuasna B 3aBUCMMOCTU OT CTPYKTYPbI BELLLECTBA M MOCTAaBAEHHOW 3343a4M; UCNO/1b30BaTb 3aKOHOMEPHOCTH
bU3MKO-XMMMYECKMX MPOLLECCOB U GU3UKO-XMMUYECKME METOAbI UCCNEA0BAHMUA MPU BbINOAHEHUN KYPCOBbIX M AUNIOMHbIX
pPaboT 1 MHTEpPNpPeTaLMM SKCNEPUMEHTA/IbHbIX AaHHbIX.

Obyuatowmecs 40XKHbI 0BAALETb YIr1y6AEHHbIMM 3HAHUAMM B 061aCTU NPUMEHEHUA HEOPTraHNUYECKUX MOAMPUKATOPOB ANA
NOAMMEPHbIX MaTPULL, METOAOB CUHTE3a NOJMMEPHbIX HAHOKOMMNO3UTHbIX MaTepuanos, TUNOB MeMBpPaH U MeMBPaHHbIX
NpPOoL,EeCccoB, METOAOB NMPUTOTOBNEHUA MEMBPAH, U3yYeHMA MOAMMEPHbLIX KOMMO3UTOB PA3/IMYHBIMM COBPEMEHHBIMU METOAAMM
aHanusa.

AtTecrtauma sayer TecTMpoBaHue Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konnuecrso 3a4eTHbIX eguHuy, 2

Kopa, 1 Ha3BaHMe AUCLUMNANHDI

051107 NMpUHUMNBI N KOHUENLWUKU COBPEMEHHON XUMMUK (Ha
AHT/IMMCKOM A3bIKE)

MpenopaBaTenbcKu 1 cocTaB

[ OKTOp XMMUYECKMX HayK, Npodeccop, CTonAapoBa BaneHTnHa J/leoHMA0BHA
v.stolyarova@spbu.ru
K. 1038

CTPYKTypa M KpaTKoe cogeprkaHue Kypca

Lenb KypCa — O3HAaKOMUTb o6yqarou.|,v1xc;| C OCHOBHbIMU NPpUHUMNAMMN N KOHUEeNUnAMun COBPEMEHHOﬁ XUMUU,
No3BONAKWMMHU YCNELWHO NPUMEHATb X B HAaYYHbIX MCCneao0BaHUAX.

3agadva Kypca — npeacTaBuTb CUCTEMATMYECKOE ONMUCAaHNE TEOPETUHECKUX M SKCNEPUMEHTA/IbHbIX MPUHLIMMIOB 1 KOHLJ,erILJ,Ml;i
COBpEMEHHOVi XUMUn.

The purpose of the course is to familiarize students with the basic principles and concepts of modern chemistry, allowing
them to be successfully applied in scientific research.

The objective of the course is to provide a systematic description of the theoretical and experimental principles and concepts
of modern chemistry.

HaBsbiku nocne npoxoxaeHua Kypca / Kak MOXXHO NpMMeHUTb NoslyYeHHble 3HaHUA

OucumnnunHa yyactsyeT B GOpMUMPOBAHMUM TPAEKTOPUM MO
HeopraHuyeckol xumnu;

dusmyeckom xMmmu;
MaTtepuanoseneHuto.

AtTectauma sayer YCTHO NabopaTtopHble / MpaKTuyeckme paboTbl wer



Konunuectso 3a4eTHbIX eauHUy, 1 > LAV N

Koa v HasBaHWe AUCUUNNHDI

[058015] TeopeTtuyeckme meToabl pacyetoB 3dpPEKTOB CoNbBaTaLUM
(Ha aHrnuinckom asbike) Theoretical Methods for Calculating Solvation
Effects

MpenopaBaTenbCcKuii cocTaB

PhD, nHkeHep uccnegosaTtesnb, Momoraesa AHHa BnagummnpoBHa
a.pomogaeva@spbu.ru, 3156

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B gaHHOM Kypce Mbl 6yaem nsyyatb meToapl yueTa 3GpPeKToB CONbBATALMM KAaK B paMKax MOLENN
OM3NEKTPUYECKOTO KOHTUHYYMA, TaK U B NPUBAMMKEHUM SKCNIMLMUTHOIO y4eTa MoieKyn pacTeoputens. Hayummcesa
OLEHMBATb UX CPABHUTENbHYIO 3PPEKTUBHOCTD M 061aCTU NPUMEHEHUA.

B pamKax gaHHOro Kypca sdppeKTbl CONbBATALLMM PACCMATPUBALOTCA KaK pe3ynbTaT B3auMOLencTBumA
pPacTBOPEHHOIO BELLECTBA C MONEKYN1AMM PACTBOPUTESA, TaK YTO NPEXAE BCEFO Mbl PAaCCMOTPUM OCHOBHbIE
NPUBAUMKEHMA AN ONUCAHUA MEXMONEKYNAPHOIO NOTEHLMANA B3aUMOLENCTBUA, GUINYECKMI CMbICA U
KnaccudUKaLmMIo MeXMONEKYAAPHBIX CU/, OCHOBHbIE Knaccuyeckume (MpubankeHne cnaoBoro nons) u
KBAHTOBO-MexaHuUYeckme NpubanxKeHna Ana onucaHuA pasinyHbIX BKAA40B B SHEPTUIO B3aMMOAENCTBUA MONEKY
PacTBOPEHHOIO BELLECTBA C MONEKYNAMM PAaCTBOPUTENS.

Mbl M3y4MM TaKMe 6a30Bble KOHLLENLMN KOHTUHYaIbHON MOAENN CONbBATALMM Kak Mogenb bopa, OH3arepa,
KupkByZa, X pasBuTMe B COBPEMEHHbIX METOAAX PAacyeTa SHepPrMmn cosbBaTaLMu, y4eT NoAAPU3YeMOCTU METOLOM
CaMOCOr/1aCOBaHHOIO NOIA PeaKLMK, YHET HEINEKTPOCTAaTUYECKMX B3aUMOLENCTBUIA, OCOBEHHOCTM METOA0B
D-PCM, IEFPCM, SS(V)PE, CMIRS, SMx, COSMO, COSMO-RS 1 np. PaccMoTpum UX CpaBHUTENbHYI0 3GHEKTUBHOCTD,
[OCTOMHCTBA M HeA,0CTaTKMU, BOSMOXHOCTU NPUAOKEHMA K Pa3fIMYHbIM 3ag34aM, SOCTYNHOCTb B CTAHAAPTHbIX
KBAHTOBO-XMMWYECKMX MPOrpaMMHbIX MakeTax. Hayummcs rpaMoTHO yumnTbiBaTh 3G dEKTbl CoNbBaTaLMM B pacyeTax
C MCNO/Ib30BaHNEM NPOrPaMMHOrO NakeTa layccmaH: cUMTaTb SHEPTUI0 CONbBATALMU U BKAAAbI B HEE PA3/IMYHbIX
B3aMMOAENCTBUIMA, KOHCTAHTbl KNC/IOTHOCTM, MOJIy4aTb CMEKTPbI MOF/IOLWEHNA U SMUCCUM S5 PACTBOPOB U T. M. A
TaKXKe PacCMOTPMM CNocobbl MOAEMPOBaHMEM M aHaNM3a 3PPEKTOB conbBaTaL M meTogamu MoekynsapHon
OnHamnkun u MoHTe-Kap/io, NO3HaKOMMMCA C Pa3IMYHbIMU MOLENAMU BOAbI.

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

CTyAeHTbl NO3HAKOMATCA C PA3NIMYHbIMKU METOAAMM pacyeTa 3GHEKTOB CoNbBaTaLLMM, MOMMYT HayYHble OCHOBbI 3TUX METOAOB,
noayyaT NpeacTaB/ieHne O NyTAX Pa3BUTUA TEOPUMN CONbBATALMM U NEPCMEKTUBAX PA3IMUYHbIX METOAOI0MMYECKMX NOAXOA0B.
CMOTYT OLEHMTb MPENMYLLECTBA U HEAOCTATKM PA3/IMUHbIX KOHTUHYa/IbHbIX U AUCKPETHbIX METOA0B pacyeTa, noayyar
yraybneHHble 3HaHWA O TEOPETUYECKMX METOAAX YYeTa Pas/iMyHbIX BK/IaA40B B3aMMOAENCTBMSA MEKAY PACTBOPEHHbIM
BELLECTBOM M MOJIEKYIaMU PACTBOPUTENSA, UX BAIMAHNE HA OCHOBHOE M BO36YKAEHHbIE COCTOAHMA CUCTEMbI, @ TAKXKE Ha ee
PEeaKLMOHHY CMNOCOBHOCTb.

Mo MTOram NPOXOXKAEHUA Kypca CTyAeHTbl 6yAyT 3HaTb TEOPETUYECKME OCHOBbI PACYETHbIX METOL0B, Hay4aTcs BbibpaTb
Hanbonee NoAXoAALMI AN onMcaHnA 3GPEKTOB CobBaTaLMM AN KOHKPETHOMN XMMUYECKOM CUCTEMbI, OB/IaAEH0T HaBblKaMu
WHTEpNpeTaLumn pe3ybTaToB PacyeToB, CMOTYT OCO3HaBaTb MCTOYHMKM BOSMOMKHOM MNOTPELIHOCTU U MYTH MO UX YCTPAHEHMIO.
Hay4aTcs rpaMoTHO M OTBETCTBEHHO MCNO/Ib30BaTb BO3MOXHOCTM NaKkeTa FayccnaH g yyeta pacTBOpPUTENS, A TaKKe noayyaTt
npeAcTaB/ieHVe 0 BO3MOMKHOCTAX M Crocobax onMcaHus pacTBOPUTESA B METOAAX MONEKYIAPHON AUHAMUKMN.

AtTectauma sauer 6annbHo-peiiuirosas  JlTabopaTtopHbie / MpakTuueckue paboTtbl  Het



KonnuectBo 3a4eTHbIX eguHuy, 1 o M. ol A /1 ed SN B

Koa v HasBaHWe AUCUUNNHDI

005970 Xummnueckne ceHcopbl (Ha aHINMNCKOM A3blKe)
Chemical Sensors

Xumunueckue
ceHcopbl

MpenopasaTenbCcKuii cocTas ‘7’

[.x.H. npodeccop MuxenbcoH KoHcTaHTUH HUKonaesuy (moaepatop)
Prof. Dr. Konstantin N. Mikhelson (moderator) )

Chemical
k.mikhelson@spbu.ru k. 2091 Sensors
K.x.H. poueHT MNewkosa Mapua AHaTtonbeBHa Ass. Prof. Dr. Maria A. Peshkova
m.peshkova@spbu.ru K. 2094

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

HasHauyeHue Kypca — 03HaKOMUTb 06YHaOLWMXCA C OCHOBHbIMW MPUHLMNAMU XMMUYECKUX CEHCOPOB Ha OCHOBE
MOHOPOPOB.

Lenu — gatb (i) cuctemaTnyeckoe onncaHme pasinMyHbIX BULOB XMMUYECKMUX CEHCOPOB Ha OCHOBE MOHOPOPOB C
KpaTKOW XxapaKTepu3aLumeli MexaHM3ma CEHCOPHOTO OTK/IMKA, (ii) 0630p NpenmyLLecTB U HeLOCTaTKOB
onpeseneHHbIX BUAOB CEHCOPOB B OMNpeaeieHHbIX MpUMeHeHuAX, (iii) 0630p coBpemMeHHbIX TeHAEHLMIA B 06iacTm
XMMWYECKMX CEHCOPOB Ha OCHOBE MOHOGHOPOB.

Kypc noneseH oby4yatowmmeca CMN6TY, KoTopble He CayLwann KypcoB MO XMMUYECKMM CEHCOPAM, a TaKKe
obyyatowmmces, nonyumBwnMm 6akanaBpcKme CTeneHu Apyrmx yHMBEpPCUTETOB.

The course is aimed at making students acquainted with the basic principles of ionophore-based chemical sensors.
The goals are to give (i) a systematic description of various sorts of ionophore-based chemical sensors with a brief
characterization of the mechanism of the sensor response, (ii) an overview of the advantages and disadvantages of
particular kinds of sensors in particular applications, (iii) an overview of the modern trends in ionophore-based
chemical sensors.

The course is useful for the SPbU students who did not take courses in Chemical Sensors, and for those students
who got their BS degree from other universities.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Kypc faeT obyyatolmmea HauanbHble 3HaHMA O XMMUYECKMX CEHCOPaX (3NEKTPOXMMMUYECKUX: MOTEHLMOMETPUYECKMX -
MOHOCE/IeKTUBHbIE 3/1eKTPOAAX, BOJIbTAMNEPOMETPUYECKMX, AMMEPO- U KYIOHOMETPUYECKUX, M OMTUYECKUX: ONTOAAX) Ha
OCHOBE MOHOG}OPOB - BbICTPOPa3BUBatOLLECcA 061acTU NPUKNAAHOM HayKK, basupytoLeiica (No 6obliel YacTh) Ha ACHbIX
byHOaMeHTaIbHbIX 3aKOHOMepHoCTAX. OByyatoLwmMecs YBUAAT, KaK B3aMMoAeNCTBYHOT QyHAAMEHTa/IbHbIE 3aKOHbI,
«MpUHagAeKalme» pasiMyHbIM 061acTAM 3HaHUA: MaTeMaTUKe, GU3KKE, XMMUKU, BUONOTMM, KOTAA Pedb 3aX04UT O
NPAKTUYECKM 3HAYMMbIX YCTPOWCTBAX.

The course introduces students to chemical sensors (electrochemical: potentiometric - ion-selective electrodes, voltammetric,
ampero- and coulometric, and optical: optodes) based on ionophores - a fast developing branch in the applied science based
on (mostly) clear fundamental regularities. Students will see how fundamental laws which “belong” to different sciences:
mathematics, physics, chemistry, biology interplay when it comes to practically relevant devices.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuyeckue paboTtbl Het



KonuuyectBo 3a4yeTHbIX eanHuy 10 3 @ E M E@TP

Koa v HasBaHWe AUCUUNNHDI

054358 [Ju3anH n metoabl UCCAeL0BaHMA NOJIMMEPOB

MNpenopgasarten bCKUM COCTaAB

YenywkuH Masen Cepreesuny (mogepaTop), LOLEHT, K.X.H.;
p.chelushkin@spbu.ru, kKomH. 1208

30puH MBaH MuXaiNoBMY, OOLEHT, AOKTOP XMMUYECKUX HaYK
®eTuH MeTp AneKcaHAPOBMY, AOLLEHT, KAHANAAT XMMUYECKUX HAYK

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

JaHHbIM KypC NOCBALLEH AM3aNHY NOIMMEPOB U NOJIMMEPHbIX MAaTEPUA/IOB, @ TaKXKe OCHOBHbIM COBPEMEHHbIM
MeTOZaM MX UCCef0BaHuUA.

Kypc cocTonT ns Tpéx moayneu:

1. Llukn nekumin no Teopun pacTBopoOB NOJIMMEPOB U TEOPETUYECKMM OCHOBAM PACTBOPHbIX METOA0B
nccnefoBaHuUA NoAMMEPOB (KOHGOPMALLMOHHAA CTAaTUCTMKA CBOHOAHON MaKPOMONEKY/Ibl, TEPMOAMHAMMKA
pacTBOPOB NOIMMEPOB, METOAbI ONPEAENIEHUA MONEKYNAAPHOM MACCbl U MONEKYNAPHO-MACCOBbIX pacnpeaeneHumn
BbICOKOMOJIEKYIAPHBIX COEANHEHUM, TMAPOAMHAMUYECKNE CBOMCTBA MAaKPOMOJIEKY B PACTBOpPE).

2. LUMKA Nnekumii no AnsaliHy Mo IMMepoB U MOMMEPHBIX MaTeEPUANOB (KUAKOKPUCTAIMYECKME NOUMEPDI,
LEeHAPUMEpPbI, MOIMMEPbI U CONOAUMEPbI HEIMHEMHOM TONOAOTNK, MOIMMEPDI AN BUOMEANLMUHCKUX
NPUNOMNKEHUIA).

3. MpaKTUKYM MO UCCNEAO0BAHMIO MONMMEPOB (BUCKO3MMETPUSA, Fe/ib-NPOHMKaIoLLAA XpoMaTorpadus,
OVHaMUYeCKoe pacceaHne CBeTa, KOMM/IEKC MEeTOA0B NCCNef0BAaHNA MEXAHUYECKMX N TEPMOMEXAHNYECKMX
CBOMCTB NOJIMMEPHbIX MaTEPMANOB).

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHMA Kypca Bbl NOAYyYUTE GyHAAMEHTANbHbIE 3HAHWA MO TEOPUM PACTBOPOB MOANUMEPOB, a TaKKe eé
NPUOXKEHUA K UCCNEL0BAHUIO NOIMMEPOB B PacTBOPE.

Kpome Toro, B pamKax Kypca Bbl 03HaKOMUTECH C COBPEMEHHbIMU NPEACTABAEHUAMM MO AM3aKiHY NOJUMEPOB U MOJMMEPHbIX
MaTepunasos.

TaKyKe Bbl NPOMAETE NPAKTUKYM MO METOA4AM UCCAEA0BaHUA MOAMMEPOB KaK B PacTBOpeE, TaK U B TBEPAON dase:
BMCKO3UMETPUA, re/ib-NMpoHMKaoLwasa XxpomaTtorpadus, AMHaMMYecKoe paccesHue CBeTa, KOMMNIEKC METOA0B UCCef0BaHUA
MeXaHUYECKNX 1 TEPMOMEXAaHNYECKMX CBOMCTB MOJMMEPHbIX MaTepPMaoB.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



KonuuyectBo 3a4yeTHbIX eanHUy 14 3 @ E M E@TP

Koa v HasBaHWe AUCUUNINHDI

051103
OcHOBbI NOBEPXHOCTHOW PEOIOTNUN U KaNUANAPHbIE ABNIEHNA

MNpenopgasaren bCKUM COCTAB

O.X.H., npodeccop, Hockos bopuc AHaTtonbesny (moaepatop), b.noskov@spbu.ru,
K. 1186.

K.X.H., BeAYLMA Hay4YHbl COTPYAHUK, BbikoB Anekcer eHHaabeBMY,
a.bykov@spbu.ru, k. 1196.

K.X.H., AOLEHT, AKeHTbeB AnekcaHap Bnagumuposuy, a.akentiev@spbu.ru, k. 1188.

CTPYKTypa M KpaTKoe coaeprKaHue Kypca

B pamKax Kypca IeKUnii CTYAEeHTbl 3HAKOMATCA C TEOPETUHECKMMM OCHOBaMM NOBEPXHOCTHOM PEOIOrUK 1
JKCNepPMMEHTaNbHbIMW METOAAMM U3MEPEHNA NOBEPXHOCTHbLIX PEOIOFMYECKMX CBOMCTB, MPEeXKAe BCEro,
ONNATALMOHHbIX MOBEPXHOCTHbLIX PEO/IOFMYECKMX CBOMCTB. 3HAUMTENIbHOE MECTO B Kypce NeKL MM 3aHMMAEeT aHau3
OCHOBHbIX YPaBHEHU GU3NKO-XMMUYECKOWN TMAPOAUHAMUKM, MPUMEHEHWE STUX YPaBHEHUI A9 ONUCaHNA
TEYEHMA KUAKOCTU B ABYXPA3HbIX CUCTEMAX KUAKOCTb - UAKOCTb UMW }KMUAKOCTD - ras, B YaCTHOCTH,
pacnpocTpaHeHMs NMOBEPXHOCTHbIX (KanuaaspHbIX) BOAH. Ha ocHOBe rMAapoAMHaMUYECKUX YPaBHEHWIA BbIBOAATCA
OCHOBHbI€ PEOIOTUYECKME COOTHOLEHMA, CBA3bIBAIOLLMIA MOBEPXHOCTHbIE HANPAXKEHWSA C MNOBEPXHOCTHLIMM
AedopmaumaAMM U CKOPOCTAMM NOBEPXHOCTHbLIX AedopMaLimii, a TaKKe AUCNEPCUOHHOE YPaBHeHWe as
KanuaasapHbIX BOJH.

TaKyKe CTyZeHTbl 3HAKOMATCA C TEOPUEI KanuaIAPHOCTA, OCHOBaMM TEOPUM CMAYMBAEMOCTU M PacTEKaHUs,
TEOPETUYECKMMM OCHOBAMM SKCMEPUMEHTA/IbHbIX METOA0B M3MEPEHUS MOBEPXHOCTHOTO HaTAXKeHUs. OcHoBHOe
BHUMaHUWeE yaenseTca MeToAam U3MepeHns AMHaMUYECKOro NOBEPXHOCTHOTO HATAYXKEHWA U MeTO4aM
nccaenoBaHUA HAHO- U MUKPOTETEPOTEHHbIX MOBEPXHOCTHbIX C/I0EB.

B pamKax Kypca npeaycMoTpeHo npoBeaeHne N1abopaTopHbIX paboT Mo M3MepeHMIo XapaKTEPUCTUK KanUANSAPHbIX
BOJIH Y CKaHWpPYHOLLEel 30HA0BON MUKPOKOMUU. MNpu BbINOSIHEHWUM 1a6OPATOPHbIX PabOT OCHOBHOE BHMMaHWe
YAENAeTca M3MepPEeHuto KoabduLMeHTa 3aTyxaHMsa KanuaaaPHbIX BOJIH, MHTEPNpPeTaLmMm NoayYeHHbIX
3KCMEePMMEHTabHbIX AaHHbIX Y BU3YaM3aLMKN CTPYKTYPbI NIEHOK Ha MeKdasHOoW NoBEpPXHOCTU C MOMOLLbHO
MMKPOCKOMUMN aTOMHbIX CH.

MPOPECCUOHAJIbHBIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mo uToram ocBoeHUA y4ebHOM NPorpaMmmbl Kypca CayLwaTenn 40 KHbl

- 3HaTb OCHOBHbIE PEO/IOTMYECKME COOTHOLIEHUSA, UCMOb3YEeMbI MPU ONUCAHMM MOBEPXHOCTHLIX ABNEHWUI B ABUKYLLENCA
XUOKOCTY;

- 3HaTb OCHOBbI TEOPMM MOBEPXHOCTHbIX BOJIH B C/IOMKHbIX }KUAKOCTAX;

- 3HaTb OCHOBHbIE METOAbI U3MEPEHMSA XaPAKTEPUCTUK KanUANAPHbIX BOH M MOBEPXHOCTHbIX C/IOEB U UCMONb30BaTh
KanuanapHble BO/HbI A1 XapaKTepU3aLumMm mexdasHbIX C10€B B CI0XKHbIX }KUAKOCTAX;

- YMEeTb MPUMEHATb 3TV 3HAHMSA MPU UCCAEA0BAHMUMN XMMUYECKUX U GUBUKO-XMMUHYECKMX MPOLECCOB B MOBEPXHOCTHOM C/I0€;
- 3HaTb GYHAAMEHTa/IbHbIE OCHOBbI TEOPUM KaNUAAAPHOCTU U KanWUANAPHbIX ABJEHUA U UMETb MPaKTUYECKME HaBbIKK
NPUMEHEHUA ITUX 3HAHUN.

ATTectauma sksameH  vctHo Na6opaTtopHbie / MpaKTuyeckue paboTtbl na



Konuuecrao saueTHbIx eauiy 2 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[057997] AToMHas OTpac/b: OCHOBHblE MNPOLLECChI U AAepHbIe
TEXHO/10rnmn

MNpenopgaBaren bCKUM COCTaAB

KaHamaaT XMMUYECKUX HayK, CTapLUKiA npenogasatenb Kadeapbl pagnoxmummnm
EpémuH BAayecnas BaneHTMHOBKUY

v.eremin@spbu.ru

MeHaeneeBckuii LeHTp, nom. 201, 215, 311

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — 03HaKOM/IEHME MArUCTPAHTOB C UCTOPMEN U COBPEMEHHbBIM COCTOAHMEM e B PasanyHbIX chepax
AOEPHOM OTpac/Y, Hanpumep, B ALEPHOM SHEPreTUKeE, a TaKKe B MPOU3BOACTBE MCKYCCTBEHHbIX PagUOHYKANA0B.
3a4,a4M Kypca — U3/I0XKEHME C COBPEMEHHbIX MO3ULMIM HAYUYHbIX AOCTUNKEHWUI B 3TUX 0bacTAx. JaTb caywaTenam
HeobxoaMMbI 06BEeM 3HAHWUI O PeaKkLMK AeNleHNA aTOMHOIO A4Pa, YCKOPUTENAX 3apAXKEHHbIX YacTULL, AAEePHbIX
peaKkTopax, CMHTe3€e TPAHCYPAHOBbIX /IEMEHTOB, @ TaKXKe TOMJIMBHOM AAEPHOM LiMK/e.

MarTepuranbl Kypca CoAepsKaT OCHOBHbIE CBEAEHUA O NPOLLecce AeNeHUA aTOMHOTO A4pa, YyNpaBAseMol LenHom
AOEPHOMN peakLmm U TepMOoALEPHOM HYKNEOoCUMHTe3e. MarMcTpaHTbl MO3HAKOMATCA C YCTPOMCTBOM U MPUHLMNOM
paboTbl AAEPHbIX PEAKTOPOB M YCKOPUTE/Iel 3apaKeHHbIX YacTuL,. Takxke nogpobHo obeyxkaaercsa nctopumsa
CO34aHUA AAEPHOTrO OPYKUA, COBPEMEHHbIE TEXHOOMMM ObOoralleHUsa U NepepaboTKM AAEPHOro TON/IMBA, BK/OYas
3ATL, - "3aMKHYTbIN AAEPHbIV TONAMBHBIN LMKA". Kypc npeacTaBaeH NeKLMAMU, CEMUHAPAMMU, CAMOCTOATE/IbHOM
paboToi B NPUCYTCTBMM AW NOA PYKOBOACTBOM rnpenosasatend. MNpeaHasHayeH aaa yrayb61eHHOro nsyyeHums
N3/10XKEHHbIX MaTEPMANIOB MAarMcTpaHTamm 2-ro roga obyyeHuns, KOTopble NPOCAYLANM Kypc Pagmuoxumms 2,
BK/IIOYEHHbIM B y4ebHbIV NiaH 1-oro roga obyyeHna B Marnctpatype Uan aHasormyHbIN.

B nporpammy Kypca BXOAMT NPOBEAEHUE B MHTEPAKTUBHOM GOPME NEKLMOHHbBIX 3aHATUM - 16 YacoB. CemuHapbl
(B 06beMe 12 yacoB) NPOBOAATCA B UHTEPAKTUBHOW GOpPME B rpynmnax YACAeHHOCTbIO He 6osiee 10 YeNOBEK.
CeMMHaApCKMe 3aHATUA HeO0BXOAMMbI A1 PACCMOTPEHUA TEM, HE BK/IFOYEHHbIX B IEKLMOHHYHO YacTb Kypca

W NpefHa3HaYeHHbIX 418 CAMOCTOATENIbHON NPOPabOTKM MarMcTPaHTOM C UCMOJIb30BaHUEM METOANYECKOTO U
CNpaBoYHOro matepuana. [nsa nosbiweHns 3GGeKTUBHOCTU CAMOCTOATENbHOM PaboTbl MarMcTpaHTa
npeaycMOTPEHO ee NpoBeseHne B MPUCYTCTBUM NpenogasaTens B 06beme 12 yacos.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe ocBOeHMA Kypca obyyatowmeca byayT 061aaaTb Ha COBPeMEeHHOM YPOBHE r1y6oKkuMmM npodeccuoHanbHbIMU
3HaHUAMM B 06/1aCTU PaANOXUMUN U ALEPHOM XMMUK, A TaKXKe B CMEXKHbIX 061acTAX 3HAHMA: aTOMHOWN GU3UKKM, GU3KKK
aTOMHOTO A4pa, AAEPHON cnekTpockonuu. Hanpumep, 6yayT 03HaKOM/IEHbI C OCHOBHbBIMM 3Tanamu B pa3paboTKke 3aMKHYTOro
A4EePHOro TonIMBHOrO UukAa (3ATLL). MarucTpaHTbl CMOFYT CAaMOCTOATE/IbHO MPOBOANUTL YIYBNEHHbIN CPAaBHUTENbHbIN aHaU3
0TEYeCTBEHHOrO 1 3apybeXkHoro onbiTa no npobaeme co3ganuna 3ATL,. ByayT 3HaTb BOSMOXKHOCTU MCMNO/Ib30BaHUA
YCKOPUTENbHOM TEXHWUKM U AAEPHBIX PEAaKTOPOB KaK A4 NONYYEHUA UCKYCCTBEHHOW PaAMOaKTUBHOCTH, TaK U A4 BbIPaboTKM
AO0EPHON SHEPTUM B MPOMBbILLINEHHbIX MacluTabax.

Kpome Toro, oHv noayyaT HaBblKM LiesieHanpaBieHHOro cbopa 1 aHanm3a 601blworo 06bema Hay4YHO-TEXHUYECKOM
MHGOPMALMM C UCTMONb30BaHWEM COBPEMEHHbIX Hay4YHO-MOUCKOBbIX Niatdopm. MHbopmauum, koTopaa byaeT HeobxoaMma UM
NPy co34aHUM MArMcTepcKom AnccepTaLMmn, NOCTYNAEHUN B aCMUMPAHTYPY, @ TaKKe NpUroamuTca B AasibHenLwen
Hay4HO-UCCNef0BaTENIbCKOW AeATENbHOCTY.

AtTtecTtauma sayer 6annbHo-peliturrosan  JlabopaTopHble / MpakTUueckue paboTbl  Het



KonuuyectBo 3a4eTHbIX eanHUL, 2 o O ol \' 4]l OGN B

Koa v HasBaHWe AUCUUNINHDI

[051088] N3yyeHMe AMHAMUKN MONEKYNSPHbBIX MPOLLECCOB

MNpenopgasaren bCKUM COCTAB

4.b.-M.H., poueHT, NoBosoLKuii Anekceit Banepbesny
alexey.povolotskiy@spbu.ru

CTPYKTypa M KpaTKoe coaeprKaHue Kypca

Llenb — n3yyeHune nasepHbIX METOA0B C BpeMEeHHbIM paspelleHmem Ans UCCNeaoBaHUA AMHAMUKM XMMUYECKMX
peaKuuit, B TOM Ync/e B NMUKO- U GeMTOCEKYHAHOM AMana3oHe.

*KunBoe obLeHMe Ha NekumAx ANa HebonbLMX rpynn, obcyKaeHne Ha ceMrHapax MeToA0B U METOANK XMMUK
BbICOKMX SHEPTUNA.

Kypc ocBeLLaeT coBpeMEHHbIE METOLbl XMMMUU BbICOKUX SHEPTUI, KOTOPbIE NCMOb3YIOTCA A1A U3YYEeHUA AUHAMUKU
MOJIEKYIAPHBIX MPOLLECCOB. B ocHOBe Npea/iaraemblXx METOL0B JIEXKUT UCMO/Ib30BAaHNE METOLO0B C BPEMEHHbIM
pa3pelleHnem Ha 6ase MMNYAbCHbIX TA3EPHbIX UCTOYHMKOB.

B nporpamme Kypca:

CneKkTpoCKonMA IIOMUHECLEHLMM C BPEMEHHbIM paspeLleHnem.

CneKkTpOoCKONMA MMMY/IbCHOFO N1a3epHoro ¢poTon3a.

JndbdepeHumanbHaa CNeKTPOCKONMA NOT/IOWEHUA C BPEMEHHbIM pa3pelleHnem B GeMTOCEKYHAHOM Anana3oHe.
PeHTreHoBCKaa cNeKTPOCKONMA NOr/IOWEHMA C BPEMEHHbBIM Pa3peLleHneM.

CneKTpocKonusa KOMBMHALMOHHOIO PacCeAHNA C BPEMEHHBIM pa3peLleHneM.

TeparepuoBas CeKTpocKonus.

MPOPECCUOHAJIbHBIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoskaeHusa Kypca obyyatowmecs:

- By4yT 3HaTb METOAbl XMMUM BbICOKUX SHEPTUN;

- 3HaTb 0COHEHHOCTM NPOOONOATroTOBKM 06pasL,0B U METOAUK NPOBEAEHUA USMEPEHWIA;
- NOAyYaT NPaKTUYECKME HaBbIKM N0 06PabOTKe IKCNepPUMEHTaNbHbIX AaHHbIX;

- 03HAaKOMATCA C IKCMEePUMEHTAIbHBIM 060PYA0BaHUEM.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuueckune paboTtbl na



KonuuyectBo 3a4eTHbIX eanHUL, 2 o .ol \' 4]l OGN B

Koa v HasBaHWe AUCUUNNHDI

[046848]
HaHouacTuubl: B3aMMocBA3b MOPPONOrMM U YCNOBUIA CUHTE3A: NIEKL MK

MNpenopgasarten bCKUM COCTaAB

Ocmonosckasa Onbra MuxanaosHa
K.X.H., JOLEHT
o.osmolovskaya@spbu.ru

oduc 3166

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — ocBOeHue 06y4atoLMMUCA TEOPETUHECKMX 3HaHWIA, OTHOCALLMXCA K 061aCTM METOA40B MOyYeHUA 1
XapaKTepm3aLmmn pasinyHbIX TUMOB OPraHMYECKMX U HEOPraHNMYECKMX HAHOUYACTUL, B KOHTEKCTE PerynpoBaHmsa ux
pa3mepoB 1 GopMmbl.

3a4aum Kypca — 0CBOEHMe COBPEMEHHbIX METOA0B CMHTE3a HAaHOYACTULL, COBPEMEHHbIX METOA,0B UCCNeA0BaHMA
Mopdonorum 1 $asoBoro coctasa HaHOYaCTUL, NMOAXOA0B K PEry/IMpoBaHuio pasmepos M Gopmbl HaHOYACTULL.

bnok 1. OnpeaeneHuna. Tunbl HAHOYACTUL, MNapameTpbl HAHOYACTULL,.

Baok 2. KnaccudumKauma metonos cMHTe3a HaHoyacTuL,. Hykneaumsa, pocT U cTabuamsauma HaHo4acTuu,
Bbnok 3. MeToabl cMHTE3a PA3/IMYHbIX TUMOB HAHOYACTUL,

Bnok 4. CBoMCTBa M NPMMEHEeHME HaHOYaCTHL,

BaoK 5. Pa3paboTka MeToAMKN CMHTE3a HAHOYACTUL, C 334aHHbIMW CBOMCTBAMM (MPOEKTHOE 3a4aHue).

3aHATUA CrPYNNMPOBaHbI MO ABA Napbl - IEKLMA C NOCNEeAYHOLMM CEMUHAPCKMM 3aHATUEM. B pamKax ceMUHaAPCKUX
3aHATMI obyJatolmecs BMecTe ¢ npenogasaTesieM NPoBOAAT NOAPO6HbIN pa3bop peneBaHTHbIX Ny6AUKaLMiA No
Teme Nekumu. Mocne Kaxkaoro 3aHATUA 414 3aKpenieHMsa NpoiaeHHOro maTeprana obyJyatoLlmmesa npeasiaraerca
Hebo/bLLIOE TECTUPOBAHME.

MpoeKTHOe 3a4aHune BbINOHAETCA 0ByYatoWMmmMcA B MpUCYTCTBUM Npenogasatens aAna obecneyeHns

MPOPECCUOHAJIbHbIE

BO3MOXHOCTU O6CV)‘K,L'J,9HVIH BO3HUKaAKOLWNMX BONPOCOB 1 Noay4YeHUA KOHCVI'IbTaLIMﬁ.

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne oKoOHYaHMA Kypca 0byyaroLwmecs 4OoMKHbI:

— 3HaTb 06LMeE NPUHLMMbI NONYYEHMUA HAHOYACTHL, COBPEMEHHbIX METOAbI MX CUHTE3a WM XapaKTepu3auum, Noaxoabl K
peryanpoBaHuio nx pasmepos 1 Gopmbl

— YyMeTb aHa/IM31pPOBaTh 3aBUCUMOCTU Pa3mMepoB M GOPMbl HAHOYACTHL, OT YC/I0BMIN METOAA MX CUHTE3a, YTO6bI B Aa/ibHenLwem
no/ly4aTb HaHOYACTULbI C 3a4aHHBIMM MapameTpamm

— BNAAEeTb HaBblKaMy BbI6OPA KOHKPETHbIX YCI0BUI CUHTE3a A1 NOJYYEHUA HAHOYACTUL, C 3a4aHHbIMKU NapameTpamm

Mony4YeHHble 3HaHWUA U HAaBbIKK MOTYT BbITb MCMOAb30BaHbI NMPY PELIEHUN NPUKNAAHbIX 33434 MaTepuanoBeaeHus, Npu
NNaHMPOBAHWUM U PEaNU3aLLMM HayYHbIX UCCAEA0BaHUI B Pa3NIMUYHbIX 061aCTAX XUMUU.

OnbIT NOMCKa U AeTaNbHOIO aHaM3a IMTePaTypPHbIX AAHHbIX, @ TaKKe NPOEKTHOW AeATe/IbHOCTU MOKET BbITb NOAE3EH NPU
MOATOTOBKE MPe3eHTaLMi 1 AOK13aA0B, pa3paboTKe HOBbIX MaTEPUA/IOB PA3/IMYHOIO Ha3HAYeHW .

ATTeCTauMA sksameH  TecTMpoBaHue Na6opaTtopHbie / MpakTuueckune paboTtbl na



Konuuecrao saueTHbIx eauiy 2 2 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[0579981] HecTauMoHapHble MeToAbl B 9N1€KTPOXMMMUYECKOM aHaNn3e

MNpenopgaBaren bCKUM COCTaAB

K.X.H., oueHT, TonctonatoBa EneHa NeHHaabeBHa
e.tolstopyatova@spbu.ru, KomHaTa 2217

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc noceALLeH HecTalMoHapHbIM (HEPAaBHOBECHbIM) METOA4AM 3/1EKTPOXMMMUYECKOro aHanu3a. PaccmatpusatoTea
TEOPEeTUYECKNE OCHOBbI M BOSMOXKHOCTU NPAKTUYECKOTO NPUMEHEHUA METOLOB.

OCHOBHbIE MONOXKEHUA KUNHETUKMN SNEKTPOAHbIX MPOLEeccoB. TEOPETUYECKME OCHOBbI KNACCUYECKOM nonsporpadum.
KauecTBeHHOe 1 KoNnYecTBEHHOE OnpeaesieHne BeLLecT8 B pacTBOpPe METOA0M KNaCcCUYeCKoM nonsporpadum.
PasHoBmnaHoOCTM nonsaporpaduyeckoro metoga. HopmanbHas MMMNy/bCHAA BOIbTAMMNEPOMETPUSA.
OnddepeHumanbHas MNyAbCHasA BOSbTamnepoMeTpus. MNepemeHHOTOKOBas, CMHYCOMAANbHAA U
KBaApaTHOBO/IHOBAA BO/NbTaMnepomeTpua. CpaBHUTENbHAA XapPaKTEPUCTMKA U aHAIUTUYECKME BOZMOXKHOCTH
MeTOZ0B NepeMeHHOTOKOBOM BO/IbTaMNepOMeTpuIn. BonbTamnepomeTpua ¢ IMHENHOW pa3BepTKOM NOTeHuuana.
LIMKnnyeckasa BONIbTaMNEPOMETPUA B 3/1IeKTPOoaHaam3e. PaclundpoBKa BoAbTaMneporpamm. PacyeT pesynbTaToB
aHanu3a. BosbTamnepomeTpus Ha MOAUOULMPOBAHHbIX 3N1E€KTPoAax. MHBEpCMOHHAA BoNbTamnepomeTpua. MeToza
BpaLLaloLLeroca AMCKOBOIo 31eKTPOAa. Bpalatowminca AMCKOBbIN 3N1EKTPOS, C KO/IbLLOM. BonbTamnepomeTpusa ¢
YNbTPAMUKPO3IEKTPOAaMK. AMNepomeTpusa. AMNepomeTpuyeckme 4atymku. AMnepomeTpulyeckme 6MoceHcopsbl.
AmMmnepomeTpuyeckoe TUTpoBaHue. KyJIOHOMETPUYECKOE OnpeseneHne HeopraHUYECKUX U OPraHUYEeCKUX
CoeANHEHUN.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Obyuatowmecs byayT 3HaKOMbI C TEOPETUYECKMMM OCHOBAMM M BO3MOXKHOCTAMM NPUMEHEHUA COBPEMEHHDbIX
3NEKTPOXMMMYECKMX METOAOB aHAN3a, MOJyYaT HaBbIKM NPOBEAEHMA 3NEKTPOXMMUYECKOTO aHanmn3a. Obyyatolmecs cMoryT
NPUMEHATb NOJIy4YEeHHble HAaBbIKM MPUY aHa/IN3e NMPOMbILLNEHHbIX 0ObEKTOB M 0O6BEKTOB OKPYKatoLen cpesbl, 6GUONOrMYECcKUX
06bEKTOB, a TaKXe 4/11 Pa3paboTKM HOBbIX METOAMK 3NEKTPOXMMMUYECKOrO aHaIM3a.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuueckune paboTtbl na



Konusectso sauermbix eauimsy 2 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[038520] OcHOBbI MONEKYNAPHOM BUOTEXHOIOTUM

ﬂpenoAaBaTeanKuﬁ COCTaB
40.6.H., BeayLnin Hay4HbIn coTpyaHuK LLapoliko Baragmumup Baragummuposuy

v.sharoyko@spbu.ru, 4201

K.X.H., aoueHT Kop»ukos-Bnax Buktop AnekcaHapoBuy
v.korzhikov-vlakh@spbu.ru, 4209

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

JaHHbIM Kypc HanpasaeH Ha GopMUpPOBaHME Yy 0OyYatOLLMXCA NPeACcTaBieHMA 06 OCHOBHbIX NPUHLMMNAX
MOJIEKYNAPHON BUOTEXHONOTNK, O POIN MONEKYNAPHON BUOTEXHONOTUM B COBPEMEHHOM MUpE, 06
NCMNO/Ib30BAaHUN MONEKYNSPHOM BUOTEXHONOTUM NPU PELLEHUM PsAZa HayYHbIX M MPAKTUYECKUX 3a4au.

Mpyu 3TOM, MOXKHO BblAENUTb CleAyHoLMe OCHOBHbIE 334a4M Kypca:

- 03HaKOMJIEHME C BMONOTNYECKMMU CUCTEMAMM, UCTONb3YEMbBIMU B MOIEKYNAPHON BUOTEXHOOTUN,

- 03HaKOM/IEHME C TEXHONOTNEN PEKOMBUHAHTHOIO NPOU3BOACTBA BEKOB;

- 03HAaKOM/IEHME C NPUMEHEHMEM MOJIEKYNAPHOM BUOTEXHONOTMKN B MeauLMHE, BUONPOon3BOACTBE U BMOaHanum3e.
B Hauane Kypca ¢opmupyeTcs NoHMMaHWe NpeameTa U 3aZa4 MoJIeKYIApHON BuotexHonormn. Mpueogatca
HeobxoauMmble 418 NOHUMAHUA Kypca UCTOPUYECKME aCMEeKTbl Pa3BUTUA MOJIEKYIAPHON BUOTEXHOOTUN.

[anee paccmaTpmBatoTca 6MONOTMYECKME CUCTEMbI M MHCTPYMEHTbI, UCMOIb3yeMble B MOEKYAAPHOM
buoTtexHonormm. Ocoboe BHUMaHMe yaensaetcs 6a30BOM TEXHONOTMU MOJIEKYIAPHON BUOTEXHOIOTMU, @ UMEHHO
TEXHO/MIOTMWN peKoMbBUHaHTHbIX IHK. Takke obyyatoLmecs y3HatoT O KNOHMPOBAHMUM FreHOB, MOJIYYEHUN BEKTOPOB
L5 SKCNPEeCCUMU peKOMOUHaAHTHbBIX 6e/1IKOB, CO34aHUM TPAHCFEHHbIX OPraHM3MOoB. PaccmaTpumBatoTcs Takue
TEXHOMIOTUWN MONEKYNAPHOM BUOTEXHONOTNU, KaK XUMUYECKUIA CUHTE3, onpeaeneHne HyKNeoTUaAHON
nocnegosatenbHoctn AHK n PHK, amnandukauma AHK meTogom noivmepasHoi LenHon peakunun. OTaenbHo
6yayT U3/10XKEHbI COBPEMEHHbIE METObl CEKBEHUPOBAHWUA U MUKPOBMOIOrMYECKOE NPOU3BOACTBO IEKAPCTBEHHbIX
CPEACTB, U BaKLMH (reHHO-UHMKEHEPHbI MHCY/IMH YeN0BEKa, BaKLMHA NPOTMB BMpYyca renaTtuTa B,
NpPOTMBOOMYXO/EBbLIE MPenaparhbl).

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Ob6yyatolmeca 6yayT 3HaTb O COBPEMEHHbIX AOCTUMKEHUAX, HaMpPaBeHUAX UCCAeA0BaHNIN U MPaKTUYECKoW peanusaumm
6MOTEXHONOTMYECKOM HayKM, a TaKKe MMEeTb NpeAcTaBleHne O PeBOIOLMOHHBIX U3MEHEHMUAX KOMMIEKCa HayK
XMMWKO-6MON0rMYECKOro HanpaB/ieHNs B 061aCTU FeHETUYECKOW UHIKEHEPUM, FEHOMMUKM U MPOTEOMUKM, O HOBEMLLNX
[OCTUNKEHUAX MONEKYNAPHON BruoTexHonoruu. Obyyatolmecs, 6yayT yMmeTb OPUEHTUPOBATLCA B COBPEMEHHbIX HanpaBaeHUAX
M HOBEMLLIMX MeToAax 6BUOTEXHONOMMM (TEHOMUKE, MPOTEOMUKE, FeHETUYECKOMN UHXKeHepun, buomatepranoseaeHnm U
COBPEMEHHOW aHaNUTUKe).

Obyyatolmeca byayT 3HaTb O COBPEMEHHbIX METOAAX GU3UKO-XMMUYECKOTO NCCAEA0BAHUA BaXKHENLINX BUOMAKPOMOIEKY U
LeneBbIX MPOAYKTOB BMOTEXHOIOMMM, a TaKKe BAaJeTb OCHOBaMM METOA0/10r MU BUOUHIKEHEPUMN.

O6yyatolmeca byayT BageTb OCHOBaMU FreHHOW AMarHOCTUKU U FeHHOW Tepanuu, byayT 3HaTb 0 HE06X0AMMOCTM cobaoaeHUA
3TUYECKMX HOPM M CTPaTernmn pucka npu pasBuUTUM BUOTEXHONOTUYECKMX TeXHoAorMIA. Obydatowmecs byayT pasbupatbes B
HanpaBNeHUAX UCCe0BaHUIA U CTPATErMAX UCMOAb30BaHMA HOBbIX 6€30MacHbIX MaTepManoB, NoAy4aemMbix
61oTEXHO/IOrMYECKMMM criocobamu.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konnuecrso 3a4eTHbIX eguHuy, 2

Kopa, 1 Ha3BaHMe AUCLUMNANHDI

044960 lMepcneKTnBHbIE MaTepmaabl NPU BbICOKMX TemnepaTypax

MpenopaBaTenbcKu 1 cocTaB

[ OKTOp XMMUYECKMX HayK, Npodeccop, CTonAapoBa BaneHTnHa J/leoHMA0BHA
v.stolyarova@spbu.ru

K. 1038

CTPYKTypa M KpaTKoe cogeprkaHue Kypca

Llenb Kypca - ocBoeHue obyyarolwmmmnca GyHaameHTaNbHbIX 3HaHUM NPU 03HAKOMJ/IEHUU C OCHOBaMM BbICOKOTEMMNEPATYPHOM
XMMMWM HEOPTraHUYECKMX MaTepKnasios (CTanei 1 CnaaBoB, CTEKOJ, KEPAMUKM, CUTA/I/IOB, LLIEMEHTOB, MOKPbITUI).

3a4a4m Kypca - U3/10’KeHMEe OCHOBHbIX TEOPETUYECKMX NONIOMKEHUIN U 3KCNepmnmeHTa/IbHbIX METO40B COBDEMEHHOVI
BbICOKOTeMHepaTypHOVI XUMUN ONA TEPMOANHAMUYECKUX VICCJ'Ie,CI,OBaHVIﬁ 1 n3yvyeHunAa npoueccos ncnapeHuna

HeOopraHM4YeCKNUX maTtepunanos, a TakxKe BO3MOKHOCTEMN npuMeHeHNA YKa3aHHbIX N0AX0A40B NpU paCcCMOTPEHNN yCﬂOBVIVI
CUHTE3a U 3KCnayaTaunn HeopraHM4YeCKMUX matepmnaios.

HaBblKu nocne npoxoXxaeHuda Kypca / KaK mo}KHo NMPUMEHUTb NOJIy4YE€HHbIE€ 3HaHUA
OucumnanHa yyactsyeT B pOpMUPOBAHUN TPAEKTOPUM NO

HeopraHuyeckol xumnu;

dusmyeckom xMmmu;

MaTtepuanoseneHuto.

ATTecTtauma sksameH  ycrro

Na6opaTopHble / MpakTuueckne paboTtbl per



Konuuecrao saueTHbIx eauiy 2 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[009545] CoBpemMeHHass MUKPOCKOMNMA B XMMUYECKUX UCCIeA0BaAHUAX

MNpenopgaBaren bCKUM COCTaAB

Mpodeccop, AOKTOP XMMUUYECKUX HayK ToscTol Banepuii Masnosuy
v.tolstoy@spbu.ru, KomH. 2222

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc nocBALLeH U310XKEHNIO OCHOB B3aMMOAENCTBMA TBEPAbIX TN C SNEKTPOMArHUTHbIM U3TyYeHUEM, NyYKamM
3N1EKTPOHOB M MOHOB, A TaK*Ke NPUHLMNOB PaboTbl M YCTPOMCTBA COBPEMEHHbBIX ONMTUYECKUX, INEKTPOHHbIX, MOHHbIX
M 30HA,0BbIX MUKPOCKOMNOB. B npoLiecce M3y4yeHUs AaHHOTO Kypca CTyAEeHTbl MPOXOAAT NOATOTOBKY MO
TEOPETUYECKMM OCHOBAM MMUKPOCKOMUM 1 BbINOIHAIOT MPAKTUYECKMe paboTbl MO MUKPOCKONMUYECKOMY
NCCNef0BaHUI0 PA3/IMYHbIX COEAMHEHNN.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B npouecce n3y4yeHnA Kypca MarMcTpaHTbl NOAyYatoT 6a30Bble HaBbIKK npaKTM‘-IECKOI‘;i pa6OTbI Ha OCHOBHbIX TUMaX
MMUKPOCKOMOB, BKAKOYAA 9/1EKTPOHHbIe. [MonyvyeHHble 3HaHMA HeO6XO,CI,VIMbI Aana ﬂ,aﬂbHeﬁUJeVl p360TbI B 061aCTV XMMUU,
BKNOYaA XUMUIKO HaHOPa3MepPHbIX maTepnasios.

ATTectauma sksameH  vcTHO Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saueTHbIx eauiy 2 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

046895 CTabnnbHOCTb M 3KOIOrMYECcKas 6€30NacHOCTb NOIMMEPHbIX
MaTepunanos

MNpenopgaBaren bCKUM COCTaAB

3opuH MBaH MunxalinoBUY, SOLLEHT, LOKTOP XMMUYECKUX HAYK
i.zorin@spbu.ru, K. 4214

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

1. BBegeHue. [ecTpyKLmMA NONMMEPOB — A,BE CTOPOHbI 0AHOW Meaanu. MNpobaema cTapeHUa NOAUMEPHbIX
maTtepuranos. Ponb npoueccos AeCTPYKLUU NOAUMEPOB B MPUPOAE U TEXHONOTUU. IKONOrMYECKNEe acneKTbl
NpPUMEHeHUA NOJIMMEPHbIX MaTeEPUANOB.

2. CTapeHune nosMmepoB Kak MHOrodakTopHaa npobaema. OCO6eHHOCTU XMMUYECKUX NPEeBPaLLEHUI B
NOJIMMEPHON MaTpuLLE NPU CTapeHMU. Buapl AeCTpyKLMU: TEPMUYECKas, TEPMOOKUCAUTENbHAA, GOTOXMMMUYECKaS,
paguaLMOoHHan, MexaHMyecKan, rmapoanTuyeckan. KuHeTuKa oecTpyKkumu.

3. Ctabunmsauma NoMMepPHbIX MaTepmanos. MexaHU3m AeCTBUA cTabuamsatopos. Tunbl cTabruan3aTopos.
CuHepruyeckne cmecu ctabuansatopos, Ux Knaccuounkauma. CtapeHne NoMmMepoB B 0CO6bIX YCNIOBUAX
aKcnayaTaunn. NMpUHUMNbLI U MeTOAbI NPOrHO3MPOBAHMA CPOKa CAYKObl NOAMMEPHOro maTepuana.

4. O6Lwme NPUHLMNBI YTUAM3ALLMM OTXOA0B NPOU3BOACTBA U NoTpebaeHnA. OCobeHHOCTU yTUAMU3aLmUm
CUHTETUYECKMX NOIMMEPOB.

5. NMpo6sembl BTOPUYHOW NepepaboTKM NOAMMEPHbIX MaTepnanos.

6. AcneKTbl NPUMEHEHUA N YTUIMU3ALMM YNIAKOBOYHbIX MaTepManoB. [JecTpyKLUnA NOMMEPOB B OKpYyKatoLLei
cpese. MickyccTBeHHble GaKTopbl AeCTpyKLMU. Mpobaembl BUOAECTPYKLMM HANONHEHHbIX M CTaBUAN3UPOBAHHbIX
noAMmepos.

7. NMpuHUMNbI pa3paboTKkuM sKonornyeckm 6esonacHbIX NOAMMEPHbIX MaTepUasos.

8. dnemeHTbI NoXKapHOM 6€30NacHOCTU NOAMMEPHBIX MaTepUanos.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

3HaHWe NPUHLMUMOB CO34aHUA NOIMMEPHbIX MaTEPUAOB, YCTOMUMBLIX K AEWCTBUIO arpecCcUBHbIX GaKTOPOB Cpeapbl.

3HaHWe TeXHOI0TUM U MPOBAEM YTUAN3ALLMM OTXOL0B NOJMMEPHBIX MAaTEPUasOoB.

3HaHWe NPUHUMNOB Co3AaHMA BUoACCUMUANPYEMBIX MOMMEPHbIX MaTEPUA/IOB M MOJMMEPOB Ha OCHOBE BO306HOB/IAEMbIX
NCTOYHMKOB CbIPbS.

Mony4YeHHble 3HaHWA MOXKHO UCMO/Ab30BaTh MPU pa3paboTKe NOMMEPHbIX MAaTEPMAIOB, OTIMYAIOLLMXCA KaK MOBbILLIEHHOM
YCTOMUYMBOCTbIO K AEeMCTBUIO BHELIHMX GAKTOPOB, TaK MaTepmnasnios, CNOCOBHbIX K 6bICTPOMY NPOrHO3MPYEMOMY PA3/IONKEHUIO.
HayyHas, Hay4HO-NPOM3BOACTBEHHAA, MPOCBETUTENbCKAA AEATENbHOCTb, SKCNEepTH3a NONUMEPHbIX MaTEPUANOB.

AtTecrauma sayer VCTHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saueTHbIx eauiy 2 3 CEMECTP

Koa v HasBaHWe AUCUUNINHDI

[005995] TepmoamHamMKa pacTBOPOB NOAMMEPOB, MeMBpPaH 1
renem

MNpenopgaBarten bCKUM COCTAB

OOKTOP XMMUYECKNX HayK, npodeccop, NMeHbKoBa AHacTacua BnagmmmposHa
a.penkova@spbu.ru, kK. 2081, K. 2085

CTPYKTypa M KpaTKoe coaeprKaHue Kypca

Llenbto gucumnavHbl ABAAETCA OCBOEHME CTYyAeHTamMM GyHAAMEHTaNbHbIX 3HAaHMI B 061aCTV TEPMOAUHAMUKM
NnosIMMepoB, MeEMBPaH M resiei 1 BblpaboTKa NPaKTUYECKUX HABbIKOB NMPUMEHEHUA TEPMOLUHAMUYECKUX METOL,0B
nccnefoBaHusA.

K 3agavam Kypca oTHOCUTCA:

* bopmmpoBaHMe 6a30BbIX 3HAHUI M NPeACTaBAEHUN O GyHAAMEHTaNbHbIX 3aKOHAX annapaTa HePaBHOBECHOM
TEPMOANHAMMKN 418 NONUMEPHbIX MaTePUANOB;

® 0606LLEHME N CMCTEMATU3ALMA 3HAHWUI B 061aCTU NPUKNALHON XMMUM C Y4ETOM NPOodeccMoHabHOM
HanpaBNEHHOCTM 419 MOMMEPHbIX MeMbBpaH U MeMBpaHHbIX NPOLLECCOB;

® PAaCcCCMOTPEHME OCHOBHbIX 3KCMEPUMEHTA/IbHbIX 3aKOHOMEPHOCTEN, CTPYKTYPbI U MaTeMaTUYeCcKon GopMbl
OCHOBHbIX YPaBHEHWI, IeXKaLLMX B OCHOBE GU3NKO-XMMUYECKOTO aHaIM3a, 0COBEHHOCTM UX UCMOIb30BAHUA B
pPasIMYHbIX MEMBPAHHbBIX METOAAX;

e ycTaHOB/NEHME 061aCTM MPUMEHUMOCTU MoAenein, NPUMeHAEMbIX B GU3UKO-XMMUYECKUX UCCAeL0BaAHUAX,
paccmoTpeHue cnocoboB BblMMCIEHUA GUBUKO-XMMUYECKUX BEIUUYMNH, XapaKTePU3YoLWMX ABNEHMUA; obecneyeHune
OBNALEHMEM METOA0M0rMEN GUIUKO-XMMUYECKUX UCCeL0BaHUN. U3yyeHne Teopua ®aopu-XarrmHca.

Kypc npenoaaeTcs Ha pyccKOM A3biKe B Gopme IeKLMIA U 1abopaTopHbIX paborT.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 06y4eHns No 4aHHOWM AUcLMNAMHE 0BYYaloLMecs AO0MKHbI OBNAAETb YraybAeHHbIMWU 3HaHUAMM B 0baacTu
obuielt u HepaBHOBECHOW TEPMOAMHAMMKM Ha NPUMEpPE NOJNMMEPHbIX CUCTEM (MOIMMEPOB, PAacTBOPOB MNOIMMEPOB, MeMbBPaH,
resieit), a TakxKe NpMobPEeCcTU HaBbIKM UCMOb30BAHUA anmnapaTa HepPaBHOBECHON TEPMOAUHAMMUKM 415 NPOTrHO3MPOBAHMA
CBOWCTB MONMMEPHbIX MaTepPManos.

AtTecrauma sayer VCTHO Na6opaTopHbie / MpaKTuyeckne paboTtbl Het



Komuuecrso sauethuix eauimy 2 3 CEMECTP

Koa v Ha3BaHMe ANCUUNIUHDI
[010411] "YMHbIE" nonnMepbl Ana GuomMmeanuUmHbI

MNpenopgaBarten bCKUM COCTAB

K.X.H., goueHT Kopxuko-Bnax Buktop AnekcaHgposuy
v.korzhikov-vlakh@mail.ru, 4209

CTPYKTypa M KpaTKoe coaeprKaHue Kypca

Kypc NocBSLLEH NMOMyYEHWIO CTYAEHTaMy OBLLMX 1 CNeumnanm3npoBaHHbIX 3HaHUN 00 «yMHbIX>»
nonumepax u nx GruomeanLMHCKOM NpUMeHeHun. B 3agayum kypca BxoguT: (1) nsnoxeHne MeTogoB
CYHTEe3a 1 MoaudmKaLmMm MakpoOMOIIEKYS1, CMOCOBHbBIX MPOSIBAATb YyBCTBUTENBHOCTb K YCIOBUSAM
oKpyXarowen cpefbl; (2) onucaHue OU3NKO-XMMUYECKUX OCHOB NMPOSBIEHUSA «YMHbLIMU» MONIMMeEpPaMu
OCOBEHHbIX CBOVCTB 1 BO3MOXXHOCTEW X BapbUPOBaHWS B 3aBMCMMOCTU OT XMMUYECKOro COCTaBa um
CTPYKTYpbl NONUMEPOB; (3) N3MNOXEHNE OCHOBHbIX MPUHLIMMOB NMPUMEHEHNS «YMHbIX>» NOSIMMEPOB B
ovonornn n meguLmHe.

Kypc HaunmHaeTcsi ¢ onucaHns OCHOBHbIX CBOWCTB MOMIMMEPOB Kak 06 bEKTOB MaTepuasnibHOro Mmpa,
CMOCOBHBIX K MPOSABIEHNIO MHTEPECHBIX CBONCTB, AeNatoLL X BO3SMOXHbIM TaKoe SBMEHNE KaK XU3Hb.
[danee npmMBoAsITCA OCHOBHbIE OMpefeneHns U Knaccugukaums «yMHbIX» Nonnmvepos. BaxkHoe mecTo B
Kypce OTBOAUTCH ONUCaHUI0O MeXaHM3Ma NpPosABrAsgeMbIX "yMHbIMU" noniuMepamMu U3nNKO-XMMUYECKNX U
XUMUYECKMX CBONCTB. PaccmatpuBatoTcst Tepmo- 1 pH-4yBCTBUTENbHbIE NMOMMMEPLI, NONUMEPDI
pearvpyoLime Ha hoTo-00ny4eHe n BO3GENCTBUE MArHUTHbIM NOMAeM. Takke BHUMaHWE yaensercs
nonumepam, obnagaroLmm NnamsaTbio OpMbl.

OueBMAHO, YTO MOSHOE PacCMOTPEHME "yMHbIX" NONIMMEPOB HEBO3MOXHO 6e3 onMcaHusi METO40B
CMHTE3a M 0COBEHHOCTEN XMMMYECKOM CTPYKTYPbl MakpoMosekyn, obnagatoLmx cnewmanbHbIMy
cBovcTBamMu. BbyayT npeacTaBrieHbl OCHOBHbIE CBEAEHNSI O hopmax, B KOTOPbIX MOTYT NMPOSBIATL CBOU
CBOWCTBA "yMHble" Monmepbl B GomMeanLmnHCKo 06nactu: rmgporenuy, MMKPO- U HAHOYaCTUL b,
AeHapumepbl, MONEKYNAPHbIE KOHCTPYKTOPLI 1 Ap.

B naHHOM Kypce OCHOBHOM yNop AenaeTcsl Ha «yMHbIX» NofnMMepax, NpuMeHsieMbIx B Gronorum u
meguumHe. COTBTETCBEHHO, OyayT pacMOTPEHbI OCHOBHbIE BUAblI BMOMEONLNHCKMX MPUMEHEHNN 1
HeobXxoaMMble 4N 9TOr0 CBOMNCTBA "yMHbIX" MakpOMOSEKYIT.

MPOPECCUOHAJIbHBIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

[Mocne 3aBepLUeHUs Kypca CTyAeHTbl OyayT 3HaTb OCHOBHbIE OnpeaeneHus U knaccugukaumm "ymHbIx" NonMMmepos,
NPUMEHSIEMbIX NN pa3pabaTbiBaeMbIX AN NPUMEHEHUS B BuomMeamumHckon obractu. Cnywarenu 6yaoyTt Bnagetb
MeToLaMu 1 HaBblkamMu B 06nacTu CUHTE3a 1 UccneoBaHnsi CBOMCTB NONMMEPOB, CMNOCOBOHBIX COBEpLUAaTh
MaKpOCKOMMYECKNE BUONMbBIE UBMEHEHWNNS B OTBET Ha HE3HAYMTENbHbIE M3MEHEHUS OKpyKatoLwen cpeabl (pH,
TemnepaTypa, poToobnyyeHme, MarHUTHoOe nore, NpUcyTcuBue cneunduyeckoro pepmeHTa u ap.). Takke y
obyyarowuxcsa byget chbopmMUpoBaHO NMOHMMaHWE B3aMMOCBSA3M XMMUYECKOTO COCTaBa M CTPYKTYPbl MAKpOMOSIEKY C
NposiBNsieMbIMU HECTAHAAPTHLIMU CBOMCTBaMU. byaeT nonyyeHo sicHoe npeacTaBneHne O CyLLECTBYOLLNX U
NEPCNEKTUBHBLIX BO3MOXHOCTSAX "yMHbIX" NONMMEPOB B BMOMEANLIMHCKON 0bacTu.

Kypc 6yneT noneseH Tem, KTo cobupaeTcs 3aHMMaTbCs Hay4YHOM paboTon nnm npakTniymeckumm paspabortkamu B
bromeanumHckor obnactu. NonyyeHHble 3HaHUS OyaeT HeoOXoanMbI U TEM, KTO NIIaHNPYeT CBsI3aTb CBOK
npodeccuto ¢ XMMmmnen 1 U3NKON BbICOKOMOTEKYNAPHbLIX COEANHEHUN.

ATTectauma sk3aameH  yCTHO NabopaTopHble / MpaKTuyeckue paboTtol na
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Koa v HasBaHWe AUCUUNNHDI

054357 XumnAa NnONANINEKTPONIUTOB

MNpenopgasarten bCKUM COCTaAB

YenywkuH MNasen CepreesBund, AOUEHT, K.X.H.; p.chelushkin@spbu.ru, komH. 1208

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

JaHHbIM Kypc NOCBALLEH 0COHOMY Kaccy NOIMMEPHbIX COeAUHEHUM - NONIMINEKTPOANTAM. B pamKax aHHOro
Kypca byayT pacCMOTpPEHbI C/ieaytolme TEMbI:

1. O6LMe NoNoKEHUS TEOPUM PACTBOPOB. PacTBOpbl HE3TEKTPOIUTOB, PACTBOPbI 3/IEKTPOINTOB. Teopusa
[eban-XtoKKkensa 1 eé ganbHellee passuTue.

2. OcHOBbI GM3NKO-XMMUW PACTBOPOB NoMmepoB. Teopua ®nopu-XarrmHca. OCHOBbI MONEKYNAPHOM
r’MAPOANHAMUKM NONUMEPOB.

3. MoNM3NEKTPOIUTLI KaK 0COBbIN KNacc MOAMMEPOB. APXUTEKTYPaA NONINEKTPONANTOB. XMMUSA NMOUIIEKTPONUTOB,
NyTU UX CUHTe3a. PacnpoCcTpaHEeHHOCTb MNOJIN3EKTPONNTOB B NPUPOAE.

4. MoNN3aNEKTPONNTbI B pacTBOPE - 0COBEHHOCTM TEOPETUYECKOTrO PAaCCMOTPEHMA, Habatogaemble 3DEKTbI,
METO/Abl UCC/IeA0BaAHMA, MPAKTUYECKOE NPUNOXKEHME.

5. MonnaneKkTpoanTbl B TBEPAON dase, NONNINEKTPONUTHBIE TENIU U APYTME CUCTEMbI C/IOKHOW apXUTEKTYPbI.

6. MHOroKOMMNOHEHTHbIE CUCTEMbI, COAEpPKaLLMe NOANINEKTPOAUTbI. KomnaeKcbl noananektponut-rAB,
WHTEPNOANIEKTPONUTHbIE KOMMIEKCbI.

7. MNpaKkTnyecKme 3aHATUA - TPUMEHEHNE METOA,0B AMHAMMNYECKOrO paccesHUsA CBETa U 30HA0BOM MUKPOCKOMUK K
aHaNN3y MaKPOMOJIEKYIAPHbIX aHCamben, coaepKalumx NoAM3NEeKTPOUTbI. Lienb NPpaKTUYECKUX 3aHATUMN -
OCBOEHMe MeTOZ0B M NOAXO0A0B K 06paboTKe KOMIM/IEKCA 3KCMEPMMEHTA/IbHbIX AAHHbIX,

NoJly4aeMblX B pe3y/ibTaTe aHa/IN3a CI0XKHbIX MAaKPOMONEKYNAPHbIX CUCTEM COBPEMEHHBIMU GUINYECKMMMU
MeToAaMN UccieaoBaHUN.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3y/nbTaTe 0CBOEHMA Kypca Bbl NOAy4nTE 6a30Bble 3HAHUA O TEOPUM PACTBOPOB BbICOKOMOJIEKYNAPHbIX COEAUHEHWUI B €€
NPUNOKEHUMN K UCCE0BAHUIO U ONMMCAHMIO PACTBOPOB MOJIM3NIEKTPOIMTOB; O ABAEHUAX CAMOOPraHM3aLMm B pacTBOpax
aMdUPUIbHBIX MONNINEKTPOUTOB, O CMOCO6AX MOYYEHUSA Y MONEKYIAPHOM AU3aHE NONNINEKTPONTOB, O NPUKIALAHOM
3HAYEHMM MNONUINEKTPOIUTOB U CIOXKHbIX CUCTEM HA UX OCHOBE.

TaKyKe Bbl HayYuUTecb 06pabaTbiBaTh M UHTEPMNPETUPOBATH IKCMEPUMEHTA/IbHbIE AAHHbIX NONNINEKTPONUTHLIX CUCTEM,
NOJIyYeHHbIE PA3IMYHBIMKM METOAAMM (AMHAMUYECKOE paccesHUe CBEeTa, 30HA4,0Bas MUKPOCKOMMSA).

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuueckune paboTtbl na
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Koa v HasBaHWe AUCUUNNHDI

Bannpauyma, atrectauma u BepMd)MKaLI,VIFI dHa/IMTUYECKUX METOAUNK

MNpenopgaBaren bCKUM COCTaAB

MaruncTp HayK No HanpaBAeHUO XMMUA, XUMUK-aHANUTUK | KaTeropum,
lfopbyHoB Unbs Cepreesny

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Bannpaumsa, atrectaums n BepuduKkaLma — HEOTbeMIEMbIE 3TaMbl XXU3HEHHOTO LKA aHAIMTUYECKON METOLANKM,
HanpaB/eHHble Ha NpeaocTaB/ieHne 06 bEeKTUBHbIX CBUAETE/NbCTB TOr0, YTO pa3paboTaHHaA aHaAUTUYECKan
MeTO/MKa MPMBOAUT K AOCTOBEPHbIM pe3yabTaTaM aHanu3a, a labopatopua-nonb3oBaTe b NPaBUIbHO peanunsyer
3Ty METOAMKY B CBOUX YCAOBUSAX.

Llenb Kypca — oBlageHMe MarucTpaHTaMm COBPEMEHHbIMUN TEOPETUYECKMMM OCHOBAMM U NMPAKTUYECKUMU
acnekTamu Banunaalmm, aTrectalmm u sepudukaumm (BHeapeHna) MeTOAMK KaUecTBEHHOrO U KOIMYeCTBEHHOro
aHanu3a.

B pamKax Kypca paccMaTpuBatloTCA TEOPETUYECKME OCHOBbI M MPAKTUYECKME acMeKTbl COBPEMEHHOM BaauaaLmnm
aHaANUTUYECKUX MeToAMK. OTAeNbHOEe BHUMaHWE yaenaeTcs pa3bopy AM3aliHOB 3KCMEepPUMEHTAIbHbIX OLLEHOK
paboumnx XapaKTePUCTUK aHANUTUYECKUX METOAMUK (CeNEKTUBHOCTb, MPELU3NOHHOCTb, MPaBUIbHOCTb,
YYBCTBUTEbHOCTb, POBACTHOCTb U APYrMX NapamMeTpoB), UCMOb3YIOLLMX B CBOEN OCHOBE pPa3/inyHble MeTOAbI
aHanu3a (xpomatorpadpuyeckme, TUTPUMETPUYECKUE, CNIEKTPA/IbHbIE, BUOXUMUYECKNE U ApYrMe METOAbI), @ TaKXKe
MHTEpMpeTaLmm NoNyYeHHbIX AaHHbIX C LEe/blo ONTUMM3ALLMK BaIUAUPYEMOM METOLMUKM.

Ha cemuHapax B popmate 06CyKAeHNIN 1 pelleHna NPakTUYecKux 3aga4y byayT paccCMOTPEeHbl BOMPOChI,
NocBALLEeHHble NAaHNpPoBaHUIo paboT 1 pa3paboTKe NPOTOKO/IOB BannAaL MM, 06paboTke BannAaLMOHHbIX
3KCNEPMMEHTOB, NPEACTaBAEHMIO NONYYEHHbIX PE3Y/IbTAaTOB, @ TaKXKe AOKYMEHTUPOBAHUIO MPOL,Ecca BaauaaLmm,
BK/1H0Yan NOArOTOBKY OTYETOB O BaNAALMM.

Kpome TOro, Kypc nomoraeT pa3obpaTbCs B 3aKOHOAATE/IbHbIX U PErYAATOPHbIX Tpe6oBaHUAX, CBA3AHHbIX C
Ba/npaumen, atrectaumen 1 sepudmrKaLment aHaNUTUYECKUX METOAMK.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mony4YeHHble HaBbIKM M 3HaHWA ByayT BocTpeboBaHbl B 061acTv pa3paboTku, ONTUMU3ALUM U BaAUAALMN aHANTUTUYECKUX
MEeTOAMK, KOHTPO/IA KaYecTBa, aHaIMTUYECKOro TpaHcdepa B pasNIMYHbIX OTPACASAX, T4e BaXKHO obecneyeHne 4OCTOBEPHOCTU U
TOYHOCTM Pe3yNbTAaTOB aHaAM3a.

AtTecrauma sayer VCTHO Na6opaTopHbie / MpaKTuyeckue pabotbl Het
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Koa v HasBaHWe AUCUUNNHDI

[005485] FloMOreHHbIN MeTan/IoOKOMMN/IEKCHbIN KaTaan3

MNpenopgaBaren bCKUM COCTaAB

4.X.H., npodeccop boapckuii Bagmum Masnosuy, v.boiarskii@spbu.ru, kabuHet 4162

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B Kypce paccmaTpmBatoTCA PO/ib METAIOKOMMNEKCHOMO KaTasin3a B XMMUK, INEMEHTaPHbIE CTaANN B PeaKLmax
METa/INNIOKOMIMIEKCHbIX COeAMHEHUI,MPEBPALLEHNA A/IKEHOB U IMEHOB B KOOPAUHALMOHHON chepe meTanna,
peakuMn rmapmMpoBaHnaA U KapbOHNAMPOBAHUA, PeaKLMU OKUCNEHUA, PEAKLMMN KPOCC-COYETAHUSA, @ TaKKe
KKJIMK-XMMUA». PacCMOTPeHWe NPOBOAMUTCA C TOYKM 3PEHMNA KaK OPraHMYeCcKon XMMUK (POIb U MECTO JaHHOTO
npoLecca B COBPEMEHHOMN TEXHOIOTMU UK 1abOPaTOPHOMN NPAKTUKE, BOSMOXHbIE cybCcTpaThl, MPOAYKTbI U
rPaHULbI MPUMEHMMOCTU METOAA), TaK U METAINIOOPTraHUYECKON XMMUK (aHANIM3 MEXaHWU3MOB PeaKLUi 1
MpPOLLeccoB, NMPOTEKAOLWMX B KOOPAMHALMOHHON chepe meTania B XO4e KaTaIMTUYECKOTO LMKAA).

Kypc coctonT ns nekuuii B o6beme 24 4acos M ceMUHapoB B 06beme 24 4. CeMuHapbl BKAOYAtOT pa3bop 3a4ay no
TEMAM, M3y4aeMbIM B XOe IEKLMOHHbIX 3aHATUI. TaKkKe npesycMaTpuMBaeTCA CaMOCTOATEIbHOE peLleHne 3aaaq.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

OvcumnanHa yyactsyet B GOpMMPOBaHMM KOMMETEHLMI 0byYatoLmxca no obpasoBaTeNbHOM NPOrpamme, yCTaHOB/IEHHbIX
y4ebHbIM MNAaHOM A8 AaHHOM AUCUMNAUHBI. [locae yCnewHoro NpoxXoKAeHUa Kypca obyyarowminca NoHMMaeT posb
METa/I/IOKOMINJ/IEKCHOTO KaTa/iM3a B XMMUK, MPUHLUMIbI MOCTPOEHUA KaTaIUMTUYECKUX LIMKIOB NP aHaIM3e MexaH13MoB
KaTa/IMTUYECKMX PeaKLMiA 1 31eMeHTapHbIe CTaAnu B peakumMaX MeTalIoOKOMIMIEKCHbIX COeAMHEHMI. TakKe obydatowmincs
3HaAEeT OCHOBHbIE NPOMbILLIEHHbIE NPOLLECChl U 1abOPaTOPHbIE CUHTETUYECKME METO/bI, OCHOBAHHbIE Ha KaTanuse
KOMM/IEKCaMM NepexoaHbIX MeTaslioB, CNocobeH NPUMEHATb B CBOEW AeATE/IbHOCTU 3HAaHUE MPUHLMMNOB NOCTPOEHMSA
KaTa/IMTUYECKMX LMKJ/IOB MPY aHaIM3e MEXaHM3MOB KaTa/IMTUYECKUX PEAKLMI U YUUTbIBAaTb OCOBEHHOCTU KaTaIMTUYECKMX
peaKLumit Npu NJ1aHMPOBaHUN OPraHMYECKOro CUHTesa.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het
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Koa n HasBaHue AUCLUUNAUHDI
[058010] NpakTnkym Pursmyeckaa XuMmmsa pacTBOpoOB 2

I'Ipenop,aBa'renbcmﬁ COCTaB

Mpuxogbko Nropb BnagnmmpoBnY, K.X.H., AOLEHT Kadeapbl XMUYECKOMN
TepmoauHamukm i.prikhodko@spbu.ru (MogepaTtop) kab.2148

CadpoHoBa EBreHnst AnekceeBHa, K.X.H., AOLEHT kadheapbl M3nyeckomn
XUMUU e.a.safonova@spbu.ru

CTPYKTypa M KpaTKoe coaeprKaHue Kypca

Llenb npakTukyma - BelpaboTka y obyyatoerocsi B marnctpatype OOIMT «Xnmusi» HaBbIKOB BriageHus
MeTogamMu PU3MKO-XMMUYECKOTO IKCNEepUMEHTanbHOro UCCcriefoBaHns 1 pacyéta TepMOaUHAMUYECKUX
CBOWCTB PacTBOPOB, (0a30BbIX M XMMUYECKNX PAaBHOBECUI, @ TakKe MeTodamMu MaTeMaTnyecKon
06paboTkM pesynbTaToB 3KCNEPMMEHTA.

[ns ycnewHoro npoxoXaeHuns cneLnpakTukyma oby4varoLmincs 4ormKeH 0CBOMTbL 6a3oBble Kypchbl "
TepmoguHamukn", "®dusumdeckor xummmn", "KonnomgHom xmmmumn'", Kypcbl CneumanbHbIX ANCLUUMNINH,
COOTBETCTBYIOLLME TEMATUKE NabopaTopHbIX paboT, a Takke BNageTb OCHOBHbIMU METO4AMU
PU3NKO-XUMMUYECKOTO MCCeAO0BaHUS.

MpakTukym BKMOYaeT B cebs cneayowme nabopatopHble paboThl: «MccnegoBanne ha3oBoro
paBHOBECUS XXUOKOCTb-Nap B OMHapHom cucteme», «OnpegeneHme 0CMOTUYECKNX KO3 DULIMEHTOB,
KO3 (PULIMEHTOB aKTUBHOCTM PaCTBOPUTENS (PACTBOPEHHOIO BELLECTBA) NO AaHHbIM NapogasHoM
ocmomeTpuny, «OnpegeneHne MoneKynsipHoON Maccbl HENeTy4Yero pacTBOPEHHOO BeLLLeCTBa METOA0M
napoasHon ocMomMeTpuny», «BnnaHue pacTBOPEHHbIX BELLLECTB Ha MOBEPXHOCTHOE (MexdasHoe)
HaTsSKeHME pacTBOPOBY, @ TaKKe MPaKTUYECKYH pacUETHYH0 paboTy « TepmogMHaMmMyeckoe nsyveHme /
MOZENMpPOBaHE PaBHOBECUS XXUAKOCTb-MApP U XXUAKOCTb-XUAKOCTb A5 BUHAPHbIX TPOMHbIX CUCTEMY.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

O6yvarowmecs 6ygyT 3HaKOMbI C HOBbIMM 3KCMEPUMEHTANBHBIMY METOAAMMU N3YYEHWS HENAearnbHbIX CUCTEM,

6y,u,yT BlnageTb MeToaamMun SKCrnepumMeHTaribHOro nccrieaoBaHmaAa u pvaéTa TepMoaANHaAMNYECKNX CBOWCTB pacTBOpPOB,
(ha3oBbIX paBHOBECUI, @ TaKKe METOAaMU MaTeMaTU4eckor obpaboTkn pe3ynbTaToB UCCIEeA0BaHMS;

BNafeTb HaBblkaMU SKCMEPUMEHTarIbHOrO ONpeAeneHns 1 pacyéTa TEPMOAMHAMUYECKNX CBOMCTB PAacTBOPOB,
(ha30BbIX paBHOBECUM.

ATtTecTtauma sayer YCTHO X1 Na6bopaTopHble / MpaKTuueckue pabotbl na [



Konuecrso 3aueTHbrx eaumyy 3 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

051090
CoBpemeHHble meToAbl CMEKTPOCKOMUKN, OCHOBAHHbIE HA YCUTIEHUN

CUrHana
MNpenopgasarten bCKUM COCTaAB

K.X.H., AoueHT ConoBbeBa EneHa BukTopoBHa e.solovieva@spbu.ru 2093

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Lienb Kypca — dopmmnpoBaHue dyHAAMEHTANIbHbIX 3HAHWU O COBPEMEHHbIX METOAAX YCUAEHHON NMOBEPXHOCTbLIO
CMEeKTPOCKOMUM, HaLLeIEHHbIX Ha UcCnef0BaHME GUBUKO-XMMUYECKUX ABIEHUI HA NMOBEPXHOCTAX, B YaCTHOCTU
afcopbLmmn 1 TOKaNbHBIX NPOLECCOB Ha rpaHuLax pasgena ¢as, NPUMEHAIOLMMUCA NPU XMMUYECKOM aHanu3e
CNei0BbIX KOIMYECTB BELLECTB U CBOMCTB HaHOCY6CTpaToB. 3a4aun Kypca — popMMpoBaHME 3HAHMIN O MeToaax
YCUNEHHOM NOBEPXHOCTHIO CMEKTPOCKONUM, 3a10KEHNE TeopeTUYecKoro 6asunca GU3anKo-XMMUYECKUX ABNEHUN,
MOMOXKEHHbIX B OCHOBY MeTOA0B, GOPMUPOBaHME NPeaCcTaBAEHUI 06 061aCTAX NPUMEHEHUA KOHKPETHbIX
MeToA0B.

[vcumnanHa noceAweHa oaHoM U3 Haubonee BypHo pasBuBatoLmxca obnacTelt MONEKyNAPHOW CMEKTPOCKOMUMY,
obbeanHAOLWEN pAs MeTOA0B, OCHOBAHHbIX Ha YCUIEHUM ONTUYECKOTO CUrHaAa NAa3MOHHbIMM cybcTpaTamu.
[vcumnanHa BKIOYAET U3/10XKEHUE B OCTYNHON Gopme TeopeTUYECKUX OCHOB 3P deKTa NN1asMOHHOro pe3oHaHca
1 0cobeHHOCTe ONTUYECKOrO CUTHANA, PETMCTPUPYEMOTrO OT MONIEKY B YCNOBUAX aAcOopOLMM HA METaNIMYECKON
MOBEPXHOCTU. B ancumnanHy BXoaaT Tpu nabopatopHble paboTbl, N03BONAOLWME 06yYatoLLeMyCca Ha MPaKTMKe
OCBOWTb MOJIyYeHNE ONTUYECKM aKTUBHbIX HAHOPA3MePHbIX Cy6CTPATOB M 03HAKOMMUTLCA C METOLOM YCUAEHHOTO
NMOBEPXHOCTbI0 KOMBUHALMOHHOTO pPacceaHus.

Kypc BK/tOYaeT nekumm, ceMmHapbl U Tpu nabopatopHblie paboTbi.
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HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0cBOeHMA Kypca obyyatowmeca byayT 3HaTb TEOPETUYECKME OCHOBbI COBPEMEHHbIX METOLO0B YCUAEHHOM
NMOBEPXHOCTbIO CMEKTPOCKOMMUM, UX OCHOBHbIE GU3UKO-XMMMUYECKME 3aKOHOMEPHOCTH, UX MPEUMYLLLECTBA U OrpaHuYeHus. B
pe3y/ibTaTe 0CBOEHMA Kypca 0by4atoLmecs noiy4atoT HaBblkM 06paboTKM M aHaIM3a CNEKTPOB YCUIEHHOTO MOBEPXHOCTbHO
KOMBUHALMOHHOrO paccesHUs, NPMobpeTaloT yMeHWUA U3BeYEHUA U3 HUX MHPOPMaLLMK O COCTOAHUK aacopbaTa, ero
OpPWEHTaLMMN Ha MOBEPXHOCTY.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuueckune paboTtbl na
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Koa v HasBaHWe AUCUUNNHDI

[005442] AHann3 NPUPOAHbLIX M MPOMbILLIEHHbIX 06EKTOB

MNpenopgaBaren bCKUM COCTaAB

K.X.H., CTapwunii npenoaasatens CaBnHos Cepren Cepreesumy
s.s.savinov@spbu.ru, na6. 3136

e
N

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B pamkax siekumit byayT pacCMOTPeHbl METOANYECKME OCHOBbI BbINOJHEHUA XMMUYECKOTO aHanun3a, U3yyeHbl
0COBEHHOCTV NPOoBeAeHUA CTaaumii NpobooTbopa M NPo6ONOAroTOBKM, CNOCO6bI YCTPaHEHNA UCTOYHUKOB
norpelHocTei. Ha cemmnHapax B popmaTte 06CyKAEHUIN BYAyT PAaCCMOTPEHbI BOMPOCHI, MOCBALLEHHbIE
0COBEHHOCTAM aHa/M3a peasibHbiX O6BLEKTOB B 3aBUCMMOCTU OT UX MPUPOLbI, aHAZIUTOB U UCMOJIb3yeMbIX METOZ0B
aHanu3a. Ha nabopatopHbix paboTtax 6yaeT NpoBOAMTLCA SKCNEPUMEHTAIbHOE OCBOEHUWE PA3/NNYHbIX CXEM
aHa/M3a PacMpPOCTPAHEHHbIX KAACCOB MPUPOAHbIX U MPOMbILLIEHHbIX O6EKTOB M MPaKTUYECKOe U3yyeHne
MEeToAMYECKMX 0COBEHHOCTEN NpoBeAeHUS aHaAu3a.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mony4yeHHble 3HaHWA ByayT BocTpeboBaHbl MPU paboTe B aHaIUTUYECKMX 1abopaToOPMAX WUPOKOro Npoduas, a TaKKe npu
Hay4HOW M NPAKTUYECKOWN AeATENbHOCTM, CBA3AHHOW C HEOPraHMYECKMM aHa/IM30M.

AtTectauma sksamen  6annbHo-peitturrosas  JlabopaTopHble / MpakTuueckue pabotbl na



Konuuyectso 3a4eTHbIX eauHUL, 4 o .ol \' 4]l OGN B

Koa v HasBaHWe AUCUUNNHDI

[010417]
MarHeToxmummsa mu MarHUTHbIe MaTepuanbl

I'Ipenop,aBaTeanKuﬁ COCTaB
Bobpbiwesa Hatanbsa MeTpoBHa

K.X.H., AoLeHT, n.bobrysheva@spbu.ru, opuc 3166

3BepeBa MiprHa AnekceeBHa
A.X.H., npodeccop, irina.zvereva@spbu.ru

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca - ocBoeHue GpyHAaMeHTabHbIX 3HaHUI B 061aCTM MarHETOXMMMM U BbIPabOTKa NPaKTUYECKMX HaBbIKOB
NPUMEHEHUA MarHeTOXMMMNYECKOro MeTOAa UCCe0BaHNA, 3HAKOMCTBO C COBPEMEHHbIMU MarHUTHbLIMM
maTtepuanamu.

3apava Kypca - U3/10XKeHNe OCHOBHbIX TEOPETUYECKUX MOIOKEHUI MAarHETOXMMUN U UX MPUMEHEHMUA NPU
nccnefoBaHMM 31EKTPOHHOW CTPYKTYPbI M CTPOEHUS BELLECTBA, PACCMOTPEHUE H60/IbLIOr0 YMC/Ia COBPEMEHHbIX
MarHUTHbIX MaTep1anos..

Kypc cocTouT 13 chepyowmx pasaenos:

1. BeegeHune

2. lnamarHeTnsm 1 napamarHeTnsm

3. 9 deKTbl AanbHero nopsaaKa

4. MeToApbl U3MEPEHUA MArHUTHOM BOCMPUMMYUBOCTHU

5. MarHuTHble CBOCTBA OKCUA0B MEPEXOAHbIX 3/1EMEHTOB
6. ObMeHHble B3auMOAeNCTBUA

7. MeToa marHuTHoro pasbassiieHua

8. CoBpemeHHble MarHUTHble maTepuansl

Ha cemnHapax nposoantca OTpaGOTKa HaBbIKOB NpUMeHeHunA Mo,u,eneﬁ AnAa onncaHnA MarHUTHbIX CBOWCTB MoJie-
Ky N KPUCTaANNYeCKUX Ten n onpepesieHna sHepreTu4yeCknx napameTpoB 3/1IEKTPOHHOIO CTPOeEHNA BellecTBa.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHMA Kypca obyyatolmeca 4OMKHbI

— 3HaTb NPeACTaBAeHMA O NPUPOAE MArHUTHbIX CBOWCTB BELLECTB M MAaTEPUA/IOB U OBLLMX TEOPETUYECKUX MPUHLLMNAX U
MOAX0AaX K OMUCaHMIO MarHUTHbIX CBOWCTB,

— YMEeTb OPMEHTMPOBATLCSA B LUMPOKOM KPyre COBPEMEHHbIX MarHUTHbIX MaTepuanax u 061acTax UX MCNO/Ib30BaHUA, UMETb
npeacTaBneHne 06 0CobeHHOCTAX CTPYKTYPbI U GU3NKO-XMMUUYECKUX MEXAHM3MAX NPOABIEHNA GYHKLMOHANbHbIX CBOWCTB
3TUMM MArHUTHbIMW MaTepuanamu;

— B/IafleTb HAaBbIKAMM WMCMO/Ib30BAHMA UMEIOLLMXCA MOAEEN AN ONUCAHUA MArHUTHbIX CBOMCTB MOJIEKYN M TBEPAbIX
KPUCTANIMUYECKMX TEA, A TaKKe NoyYeHna MHPOPMaLLMM O CTPYKTYpe BELL,EeCTBa Mo AaHHbIM O MarHUTHbIX CBOMCTBAX.

Mo/ly4YeHHble 3HaHWUA MOTYT BbITb MCMOb30BaHbI NMPY UCCNEA0BAHMM LUMPOKOTO KPyra HeOpraHMYeCKUX U OpraHUYecKkmnx
martepuasnos, 061a4aoLWmMX MarHUTHbIMU CBOMCTBAMMU.

ATTectauma sksameH  vcrHo Na6opaTopHbie / MpaKTuyeckue pabotbl Het



Konuuecrao saeTHbix eauHi 4 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[005458] OpraHun4Yeckuii cMHTe3

MNpenopgaBaren bCKUM COCTaAB

OOKTOP XMMUYECKUX HayK, npodeccop, XnebHnKos AnekcaHap PeosocmeBmny
a.khlebnikov@spbu.ru, 4231, 4229A.

KaHAWOAT XMMUYECKUX HAYK, CT. MpenoaaBaTtenb, FaneHKko EkaTtepmHa EBreHneBHa,
st035266@spbu.ru, 4231, 4225.

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

3HayeHue U Len OpraHNYeckoro cuHTesa. OpraHuyeckme peakLmmn u CMHTeTUYecKne metoapbl. OCHOBHbIE MAEN U
MOHATUA PETPOCMHTETUYECKOro aHam3a. MpuHLMNbI TpaHChopMaLMii GYHKLMOHANbHBIX FPYNM. 3aLUTHbIE FPYNMbI.
PeTpocuHTETUYECKME TPaHCHOPMALLMM PasbeaNHEHNA OCTOBA MOEKY/Ibl. PETPOCUHTETUYECKUI aHANU3 U
KOHCTPYMPOBaHME aLMKANYECKUX GParMeHTOB MOIEKYN U MOSUPUKALLMA LUKANYECKUX parmMmeHToB 6e3
M3MEHEHUA NPUPOAbI M pa3mepa LMKAA. BUPYHKLMOHaNbHbIE TpaHCcGOpMaL MK pasbeguHeHUs.
PeTpoCcMHTETUYECKUIA aHaNN3 U CUHTE3 KapbOLMKI0B. PETPOCMHTETUUYECKUIA aHANN3 U CUHTES reTepPOLUKANYECKUX
coeguHeHnn. OCHOBHbIE 3/1IeMeHTbI CTpaTernu 1 TaKTUKM OPraHUYECKOTo CUHTe3a. BaxkHelwme meToapl
OPraHMYEeCcKoro CMHTEe3a U COBPEMEHHbIE MOAX0Abl K BbIGOpY Hanbonee onTUMAaNbHOTO MyTU CUHTE3A CIOMKHbIX
OpraHMYeckmnx coegmHeHnin. OCBOEHMe HaBbIKOB MPAKTUYECKOro NAaHMPOBAHMUA CUHTE30B OPraHUYeCcKmnxX
COeaNHEHWNI PA3NIMYHOTO CTPOEHMS.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

3HaHWe NPUHLMNOB TpaHchopMaL Mt GYHKLMOHANbHbIX FPYMM, PETPOCUHTETUYECKMX TPAHCHOPMaLMIA pasbeAMHEHMSA OCTOBA
MOJIEKY/IbI, PETPOCUHTETUYECKOTO aHaIM3a M KOHCTPYMPOBAHMA aLMKANYECKUX GParMeHTOB MONEKYN U moaudUKaLmMm
LMKIMYECKMX GparmeHToB 6e3 M3meHeHUsa NpMpoabl U pasmepa LMKIa, PETPOCUHTETUHECKOTO aHain3a 1 CUHTe3a
KapbOoLMKANYECKUX COEANHEHUIA, PETPOCUHTETMYECKOIO aHaIM3a U CUHTE3a reTEPOLIMKANYECKUX COeANHEHWNA, OCHOBHbIX
NPUHUMMNOB, 31EMEHTOB CTPATErMM M TAKTUKM OPraHUYECKOTO CUHTE3a, BaXKHENLINX METOL0B OPraHMYeCKOro CMHTE3a U
COBPEeMEHHbIX MOAX0A0B K BbIbopy Hanbosiee ONTMMaIbHOTO MYTU CUHTE3a C/IOKHbIX OPraHUYECKUX coeanHeHn. HaBbiKK
MPaKTUYECKOro MN1aHNPOBAHMA CUHTE30B OPraHNYECKNX COeANHEHWNI Pa3/IMYHOTO CTPOEHMS.

ATTecrtauma sksameH NMCbMEHHO Na6opaTtopHbie / MpakTuyeckue paboTtbl Het



KonnuectBo 3a4eTHbIX eguHuy, 4 o M. ol A/ 1ed OGN Bt

Koa v HasBaHWe AUCUUNNHDI

[051094]
CoBpeMeHHble MeToAbl UCCNeA0BaHNA CTPYKTYPbl PacTBOPOB

MNpenopgasarten bCKUM COCTaAB

OOLEHT, K.X.H. CKpunkuH Muxaun KOpbesuy (mogepaTop) - m.skripkin@spbu.ru,
oduc 2012

OOLEHT, K.X.H. NecToBa Onbra H1KonaeBHa - o.pestova@spbu.ru, opmnc 1008
OOUeHT, a.X.H. MepewteHKo AHapeli Cepreesny - a.mereshchenko@spbu.ru, oduc
2012

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — 03HaKoMeHMe 0byvaeMblIx C CyLLECTBYOLMMM NPEACTAaBAEHNUAMM O CTPYKTYPE BOLHbIX PacTBOPOB
3NEKTPOJIUTOB U Ba*KHENLIMMM METOLAAMUN €e UCCNe0BaHMA.

3apaum Kypca — CMCTEMATU3MPOBAHHOE U3/10XKEHWE OCHOBHbIX MPEeACTaBNEHUI O CTPYKTYpe BOAHbIX PacTBOPOB
3/1EKTPOJINTOB, @ TaK}Ke BaXKHEMLLNX MPUHLMNOB METOA0B UCCIeA0BaHNA CTPYKTYPbI PacTBOPOB, BbIpaboTKa
OCO3HAHHOIO NPUMEHEHUA 06y4aeMbIMM NONYYEHHbIX 3HAHUI NPW BbINOJIHEHUWN NPAKTUYECKMX paboT.

Paspenbi Kypca: C

- CTPYKTYpa XKMUAKOM BOAbI M BOAHbIX PACTBOPOB 3/1EKTPOINTOB;

- AndpaKLMOHHbIE MeTOAbl UCCIEL0BAHUA PAacTBOPOB (AUdpPaKLUMA PEHTTEHOBCKMX Iy4Yeil U HEMTPOHOB);

- HTeppEePEHLMOHHbIE MeTOAbI UccienoBaHua (XAFS);

- 9/IEKTPOHHAA CNEKTPOCKONMA PacTBOPOB;

- KonebaTeNbHaA CNEKTPOCKONMWA PacTBOPOB;

- MpUmeHeHne cnektpockonum AMP B XMmuu pacTBopos;

- NpMeHeHMe MeTO40B KOMMbIOTEPHOTO MOAENNPOBAHUA (MONEKYNAPHAA AMHAMUKA, meTod MoHTe-Kapio,
MeTOoJ, UHTErpaabHbIX YpaBHEHWUI) ANA U3yUYEHWUA CTPYKTYPbl PacTBOPOB.

HapAaay c TeopeTMyeckMMM 3aHATUAMM, CTYAEHTbI BbINONHAIOT IabopaTopHble paboTbl «OnpeseneHne cocTasa
KOMMEKca MeTOA0M U30MOAPHbIX CepUiny, «CnekTpopoToMeTpUYecKoe nccaesoBaHne KomnaekcoobpasoBaHus
B pacteopax», «M3mepeHune MK-cneKkTpos BOAHbIX PacTBOPOB Ha NponyckaHune», «M3mepeHune UK-cnekTpos
BO/HbIX PaCTBOPOB C MCNoab3oBaHMeM meToga HMNBO», «M3mepeHure cnekTpoB KOMBUHALMOHHOIO paccesHuA

MPOPECCUOHAJIbHbIE

BOZHbIX pacTBopoB»; «M3mepeHune cnektpa AMP BogHbIX pacTBOPOB Ha A4pPax meTanna».

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne NpoxoXxAeHUA AaHHOTO Kypca o0by4yatowwmecs A0MKHbI 3HaTb OCHOBHbIE MOAENN CTPYKTYPbI *KUAKOW BOAbI U BOAHbIX
pacTBOPOB 3/1EKTPO/INTOB; YPOBHM PACCMOTPEHMA CTPYKTYPbl PaCTBOPOB, MOHATUA |-, V- n D-CTPYKTypbl; OCHOBHbIE
TeopeTUYECKMe 1 IKCNepPUMeEHTaIbHblE METOAbI UCCNEA0BAHUA CTPYKTYPbl PACTBOPOB, MX AOCTOMHCTBA M HEAOCTATKM, FPaHMLLbI
npUMeHUMocT. OHM NOAYYatOT HaBbIKK pPaboTbl Ha MK- 1 KP-cnekTpomeTpax (BKAtoYas cbemKy B pexknume HIMBO) n
CNeKTPodOTOMETPAX PA3/IMYHbBIX MAPOK, HAaBbIKM 06PabOTKM M MHTEPMNPETALUN AaHHbIX, NONYYEHHbIX METOAAMMN SNEKTPOHHOM,
KonebatenbHon, EXAFS cneKTpoCcKonumM, pacceaHNA PeHTrEHOBCKUX iydel nog 601bWnMMM U ManbiMU YENaMKU, METOAaMMU
ALEPHOIO0 MAarHUTHOIO Pe30HAHCca U AAEPHON MAarHUTHOM penakcalmu, a TakKe NyTeM KOMMNbIOTEPHOTO MOAENNPOBAHUSA C
MCMNO/Ib30BAaHNEM METOA0B MOJIEKYNAPHON ANHAaMUKK, MoHTe-Kap/io, MHTerpaibHbIX ypaBHEHWU. B pe3ynbTate 0CBOEHMUA
[AHHOTO Kypca obyyatolmeca A0NKHbI 6bITb CNOCOOHbI BbIOMPATL YCN0BUA NPOBEAEHUA SKCMNEPUMEHTOB MO UCCAEL0BAHUIO
CTPYKTYpPbl PacTBOPOB M FPaMOTHO MHTEPNPETUPOBaTb pe3ynbTaTbl NPOBEAEHHOIO SKCMEPUMEHTA U INTEPATYPHbIE AAHHbIE.
Mony4yeHHble 3HaHMA MOTYT 6bITb BOCTPEOOBaHbI B reOXMMUK, BUOXMMUN, MeanumHe - Ntoboi 061acTH, rae akTyasIbHO 3HAHWe
CTPYKTYpPbl PacTBOpPa Ha MaKpo- M MUKPO- (OTAENbHbIE CTPYKTYPHbIE e4MHULbI) YPOBHE.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



KonuyectBo 3a4eTHbIX eauHUL, 4 o M.l \' 4] OGN B, ot

Koa v HasBaHWe AUCUUNNHDI

[046904]
®YHKLMOHaNbHble CBOMCTBA HAHO- M MAaCCUBHbIX BELLECTB: KLU

ﬂpeno,anaTeanKuﬁ CoCTaB

OcmonoBckuit Muxaun Mebosuy
K.X.H., JOLEHT
m.osmolovsky@spbu.ru

oduc 3166

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — ocBoeHne GyHAAMEHTANbHbIX 3HAHWW, CBA3AHHbIX C BOSHUKHOBEHWEM PYHKLMOHA/IbHbIX CBOUCTB
MaTepuasnos 1 BbIpaboTKa HaBbIKOB MPUMEHEHMA STUX 3HAHUI B NPOLLECCEe UCCNeL0BaHUS.

3apaua Kypca — U3/10XKEHUE OCHOBHbIX MPUHLMMOB GOPMUPOBAHMA CBOMCTB GYHKLMOHAIbHBIX MaTepuasios,
obnacTen X UCNOb30BaHNA; 0ByYeHNe NPUMEHEHUIO MONYYEHHbIX 3HAHUM NPU PELIEHUN KOHKPETHbIX 3a4au4.

Mo uToram ocBoeHUs yuebHoOM NporpaMmmbl Kypca obydatowmiica byaer:

— 3HaTb OCHOBHbIE K/acCbl QYHKLUMOHANbHbIX MaTEPUAN0B U MPUHLLMMBI UX GYHKLMOHUPOBAHUS;
— YMeTb OCYLLECTBAATb BbIOOP GYHKLMOHANbHBIX MaTEPUA/IOB NPU PeLleHNN KOHKPETHbIX 3a4a4;
— BNAAETb METOAAMM HaMNPaB/IEHHOro M3MeHeHUA GYHKLMOHAIbHbIX CBOMCTB.

Kypc BK/tOYaeT ciegyrowme pasaenbl:

MarHuTHble Matepuanbl. MposBAEHME U NPUMEHEHME MAarHETU3Ma B COBPEMEHHbIX MaTepuanax. OcobeHHOCTH
MarHUTHbIX MaTepuanoB 1 UX UCMO/Ib30BaHME.

dnekTpodur3nYecKme CBOMCTBA. TBEPAbIE SNEKTPOINUTbI. CBEPXMPOBOAHMKW.

OnTuyeckme GpyHKLMOHaNbHbIE maTepuanbl. CoNHeYHble baTapeu.

BuomegMUMHCKME MaTepuanbl.

[eTeporeHHble KaTanM3aTopbl.

MPOPECCUOHAJIbHbIE

MeToguueckan noagepskka npoBoanTcs Yepes cuctemy Blackboard.

HaBblKku nocne npoxoxaeHua Kypca / Kak MOXXHO NPMMEHUTb NoJlyYeHHble 3HaHUA

Mocne oKoOHYaHMA Kypca 0byyaroLwmecs 4OoMKHbI:

— Ha 6a3e 0OCHOBHbIX MOHATUI XMMUKN YMETb BbIOPaTb ONTUMA/IbHbIA KOMMIEKC SKCNEPUMEHTAIbHbIX UCCNEA0BAHUI CBOMCTB
HaHO- ¥ MACCUBHbIX BELLECTB C UCMO/Ib30BAHMEM COBPEMEHHOIO BbICOKOTEXHO/IOTMYHOIO 060PYA0BaHMUSA, PACYETHbIX MOAXOA0B
O/ PeLleHnsA KOHKPETHOM 3a4a4m NoaydeHuns GyHKLMOHANbHOTO MaTepuana;

— MMeTb HaBbIK MPAKTUYECKOro NPUMEHEHMUS COBPEMEHHbIX METOA0B UCCNEA0BAHMA A/1A PELLeHMA 3a4a4, BO3SHMKAIOLLMX B
npouecce oNTUMMU3aLUN GYHKLMOHANbHBIX CBOMCTB.

Mony4YeHHble 3HaHUA MOTYT BbITb MPUMEHEHbI KaK MPU ONTUMM3aLMKN CBOWCTB HAHO- M MACCUBHbIX GYHKLMOHANIbHbIX
MaTepunasoB, Tak 1 Npu LiesieHanpaBieHHOM YNpaBAeHUM STUMWN CBOMCTBaMMU.

AtTectauma sauer 6annbHo-peiituirosas  JlTabopaTtopHbie / MpakTuyeckue paboTtbl  Het



Konuuecrao saeTHbix eauHi 4 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[057996] XMMMUYECKUIN aHaNN3 B SKONOTUU

MNpenopgaBaren bCKUM COCTaAB

K.X.H., CTapwunii npenoaasatens CaBnHos Cepren Cepreesumy
s.s.savinov@spbu.ru, na6. 3136 (moaepaTtop)

K.6.H., oueHT AKKoHeH Kupunn JleoHnaosuy

CTaplwmn npenogasatens PromuH AnekcaHgp leopruesny

e
e

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B pamkax nekumit 6yayT pacCMOTPEHbI XMMUYECKMIA COCTAB M CBOMCTBA MOYB, PAaCTEHUI U MPUPOAHbLIX BOA,
npoLLecchl, NpoTeKatowme B HUX. OTaeNbHOe BHUMAHME YAEeNAeTCA PON B aHHbIX 06beKTax MaKpo- 1
MWKPO3/IEMEHTOB, MPUYMH U NOCNeACcTBUI gucbanaHca aNeMEHTHOro cocTaBa. Ha cemmHapax B dopmate
ob6cyKaeHNI ByayT pacCMOTPEHbI BOMPOCHI, MOCBALLEHHbIE POIY KOHKPETHbLIX 31EMEHTOB B MPUPOAHbIX OB bEKTax.
Ha nabopaTtopHbix paboTax byayT npuobpeTaTbcs HaBbIKM aHaIM3a NPUPOAHbLIX 0O6BbEKTOB (Ha MpUMepe Nnoys,
pacTeHW U MPUPOLHbLIX BOA,) C NOMOLLBbIO XMUMUYECKUX, DU3UKO-XUMUYECKUX N GU3NYECKUX METOLO0B, @ TaKKe
MCMNONb30BaHMA NONYYEHHON MHOOPMALMKN B NPUKIALHOMN SKONOTUMN.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mony4yeHHble 3HaHWA ByayT BocTpeboBaHbl MpU paboTe B aHaIUTUYECKUX N1abopaTopuUAX, CNeLuanmsnpyoLLMXCa Ha aHaause
NPUPOAHbIX O6BEKTOB ANA Lieieil SKOMOHUTOPUHIA, @ TaKKe MPU Hay4YHOM M NPaKTUYECKON AeATeNbHOCTU, CBA3AHHOWM C
aHa/IM30M MOYB, PaCTeHWUI U NPUPOAHbIX BOA,.

AtTtecTtauma sayer 6annbHo-peliturrosan  JlabopaTopHble / NMpakTuueckue pabotbl na



Konnuecrso 3aueTHbIX eguHUL, 6

Koa, v Ha3BaHMe AUCUUNAUHDI

051097 BbicoKoTemnepaTypHaa XMMNA HEOPTraHUYECKUX U
KOOPAMHALMOHHbIX COeaANHEHNM 3
MpenopaBaTenbCcKU cocTaB

[ OKTOp XMMUYECKMX HayK, Npodeccop, CTonAapoBa BaneHTnHa J/leoHMA0BHA
v.stolyarova@spbu.ru

K. 1038

CTPYKTypa M KpaTKoe cogeprkaHue Kypca

Llenb Kypca - ocBoeHue 06yqalOI.I.I,VIMMCFI d)yH[l,aMeHTaflebIX 3HAHWUM NP1 O3HaKOM/1EHNUN C OCHOBamMu BblCOKOTeMFIepaTypHOVI
XUMUN HeOpPraHNYeCKnx COE,CI,VIHEHVII‘;I.

3a4a4m Kypca - U3/10’KeHMEe OCHOBHbIX TEOPETUYECKMX NONIOMKEHUIN U 3KCNepmnmeHTa/IbHbIX METO40B COBDEMEHHOVI
BbICOKOTeMHepaTypHOVI XUMUN ONA TEPMOANHAMUYECKUX VICCJ'Ie,CI,OBaHVIﬁ 1 n3yvyeHunAa npoueccos ncnapeHuna

HeopraHMYeCcKNX CoOeAMHEHWNN, a TaKKe BO3MOXKHOCTEN NPUMEHEHUA YKa3aHHbIX NOAXOA0B NPU PACCMOTPEHUM YCOBUIM
CUHTE3a U 3KCMJIyaTaLmn HeoOpPraHNMYEeCKUX MaTepmnasnos.

HaBblKu nocne npoxoXxaeHuda Kypca / KaK mo}KHo NMPUMEHUTb NOJIy4YE€HHbIE€ 3HaHUA
OucumnanHa yyactsyeT B pOpMUPOBAHUN TPAEKTOPUM NO

HeopraHuyeckol xumnu;

dusmyeckom xMmmu;

MaTtepuanoseneHuto.

ATTecTtauma sksameH  ycrro

Na6opaTopHble / MpakTuueckne paboTtbl per



Konuecrso 3aeTHbIX eauHy 6 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

005992 MembpaHHble MeToAbl pa3aeneHns BeLecTs

Teswvercinn 2 POCKOHIP

HbIA
Ui

{OHOMMUEC!
OPYM

MNpenopgaBaren bCKUM COCTaAB

K.X.H., goueHT, NynannHa AnekcaHgpa tOpbeBHa

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc HanpaB/ieH Ha nosiyYyeHne 3HaHUIM B 061aCTU NPOLLECCOB Pa3AeNeHUA, KOHLEHTPUPOBAHUA N OYUCTKU KUAKNX
M ra3oBbIX Cpes C NPUMeHeHeM MeMbpaHHOM TEXHONOTUN.

OucumnamHa no3soaunT o6yyatoLmMmca 03HaKOMUTBCA C:

- 6a30BbIMM NOHATUAMM B 0671aCTU MEMBPAHHON TEXHOIOTUM, KNaccudUKaLmMm MemMbpaHHbIX NMPOLLECCOB B
COOTBETCTBMM C ABVKYLLMMU CUNAMU;

- 0OCHOBaMM B 06/1aCTU ONMCaHMA MacconepeHoca Yepes membpaHbl;

- cnocobamu GopmmnpoBaHUa MembpaHHbIX MaTepUanos C 3aAaHHbIMKU CTPYKTYPOI U CBOMCTBaMU;

- NpUMeHeHneM GU3NKO-XMMUYECKMX METOA0B A/1A XapaKTepusaL M CBOMCTB MeMbBpaH;

- cnocobamu peannsaummn membpaHHbIX METOL0B;

- OCHOBHbIMW TPAHCMOPTHLIMM NMapaMeTpPamu, ONMUCHIBAIOLLMMU SKCM/TyaTaLMOHHbIE XapaKTepPUCTUKN MeMBpaH;
- NpUMeHeHreM MeMbpaHHbIX NPOLLECCOB B 061aCTU OUYUCTKN BOAHbIX PECYPCOB, MULLEBOM, HedTe- U
rasonepepabatbiBatoLLei, METaNNYPrUYECKOM, XUMUYECKOW NPOMbILINEHHOCTU U dapmaLmu;

MoMMMO NEKLMOHHOTO MaTepuana, Kypc NpeanoiaraeT NPOXoKAeHNEe CEMUHAPCKUX U MPAKTUYECKUX 3aHATUI ANs
pasBuTMA y 0byYatoLLMXCcA HaBbIKOB B 061acTh NpoBeAeHNA MeMBpaHHbIX METOA0B Pa3feNeHuns U peLleHns
NPUKNAAHbIX 33434 MO OYUCTKE U pereHepaLumn LeneBbiXx KOMNOHEHTOB.

[nAa ycnewHoro oCBOEHMA Kypca CTyAEHTbl JOKHbI 6bITb BlageTb 6230BbiIMM 3HAHWMAMM B 061acTU GU3NYECKOM U
aHANUTUYECKOWN XMMUW.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3ynbTaTe 0CBOEHMA Kypca obyyatoLimecs noayyar:

- HaBbIKM MPUMEHEHMA 3HAHMI B 061aCTU MeMBpPaHHOM TEXHONOTMN ANA PELUEHWUA 33434 OYMCTKU U U3BEYEHUSA
NPOMbILW/IEHHO 3HAYMMbIX BELLECTB, PereHepaL M opraHnMYecKnx pacTBopuTeNei, KOHLEHTPUPOBAHMA NPOAYKTOB
XMMWYECKOTO CUHTE33;

- NPAKTUYECKME 3HAHMA B 061aCTN NONYYEHMA HOBbIX MAaTEPMAIOB PA3IMYHOM NPUPOLbI U UX aAanTauUn Ans MeMbpaHHbIX
npoLLeccos;

- YMeHWe NPUMEHATb AaHHbIe, NOJyYEHHbIE B X04e GUIUKO-XMMUYECKOTO UCCIef0BaHUA, A1 MPOrHO3MPOBAHUA
pasgenuTesbHbIX MapameTpoB MembpaH.

AtTecrtauma sayer AMCbMEHHO Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuecrso 3aeTHbIX eauHy 6 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[067294] MeToabl aTOMHOIO CMEKTPA/IbHOrO aHaNu3a

MNpenopgaBaren bCKUM COCTaAB

K.X.H., CTapwunii npenoaasatens CaBnHos Cepren Cepreesumy
s.s.savinov@spbu.ru, na6. 3136

e
N

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

B pamkax nekumit 6yayT paccmMoTpeHbl MeTOoAbl aTOMHO-3MUCCUOHHOM, aTOMHO-a6CcOpPOLLIMOHHON 1
aTOMHO-(1YOPECLEHTHOM CNIEKTPOMETPUM, UX BO3MOXKHOCTU, METOA0/0TMYECKME NOAXOAbI K aHanu3y. Ha
cemuHapax B popmate obcyRAeHU byayT pacCMOTPEHbI BONPOChI, MOCBALLEHHbIE 0COBEHHOCTAM MCNOAb30BaHUA
[aHHbIX METOA0B A/1A PELIEeHUs PAa3IMYHbIX MPaKTUYECKMX 3aga4. Ha nabopaTopHbix paboTax 6yayT
npmo6peTaTbcn HaBblKM NPUMEHEHNA N3yYaeMbIX METOA0B AN1A onpeaeneHnAa Makpo- U MUKPO31IEMEHTHOIO
cocCTaBa NPUPOAHLIX, MPOMbILIEHHbIX U BUONOTMYECKUX OB BEKTOB.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mony4yeHHble 3HaHWA ByayT BOCTpeboBaHbI MPU ONpeaeneHUn MaKpo- U MUMKPO3IEMEHTOB B MPo6ax pasNMYHOM NpMpoabl ANs
uenel 3KoA0rMmn, TOKCUKONOTMMU, BUOMOHUTOPUHTA, KOHTPOIA KayecTBa NPoAYKLUW, METANNYPrun.

AtTectauma sksamen  6annbHo-peitturrosas  JlabopaTopHble / MpakTuueckue pabotbl na



Konuuyectso 3a4eTHbIX eauHUL, 6 o .ol \' 4]l OGN B

Koa v HasBaHWe AUCUUNNHDI

[044974]
HaHouyacTuubl: B3anmMocBA3b MOP$ONOrMn U YCNOBUIA CUHTESA:
NPaKTUKYM

MpenoaaBaTenbCKuit cOCTaB

Ocmonosckasa Onbra MuxanaosHa
K.X.H., JOLEHT
o.osmolovskaya@spbu.ru

oduc 3166

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — ocBOEHME CAyLIaTeNaMmM 0bLLMX 3HAHWIM, OTHOCALLMXCA K 06/1aCTM METOA0B NOMYHEHUSA U
XapaKTepm3aLLMM PasIMYHbIX TUMOB HAHOYACTUL, B KOHTEKCTE PEryIMpoBaHUA UX Pa3mepoB U Gopmbl.
Kypc HanpaB/ieH Ha SKCMepUMeHTaIbHOe OCBOEHME:

— COBPEMEHHbIX METOA0B CMHTE3a HAaHOYACTUL, UX BblAENEHUA, KOHLEHTPUPOBAHWUA U OYUCTKU;

— COBPEMEHHbIX METOA0B UCCAEA0BAHUA MOP(OIOrMN HAHOYACTUL;

— MOAXOA40B K pPeryanpoBaHnio Mopdoaornm HaHOUaCTUL, a TaKXKe K aHaIM3Y NOoAYyYeHHbIX AaHHbIX MO UX
XapaKTepM3aLLMM U K YCTAHOBIEHUIO B3aMMOCBA3M MeXAY MOpdOI0rnein YacTuL, U yCI0BUAMK UX CUHTE3a.

Kypc cocTouT 13 YyeTbipex 3Tanos.

Ha 1 aTane cTyZeHTbl NpUobpeTatoT HaBblKM CUHTE3a HAHOYACTHULL, UX MPOMbIBKM M CYLLKMK. Bbibop 06beKTOB ANA
CUHTE3a 06Yyc/0BNEH 6O/IbLION NPAKTUYECKOM LLEHHOCTBIO MATEPMAIOB Ha MX OCHOBE.

Ha 2 sTane ¢ ncnonb3oBaHnem coBpemeHHOoM NpubopHoi 6asbl CTYAEHTbl YCBAaMBAOT OCHOBHbIE TEOPEeTUYECKME
NPUHLMMbI U NPAKTUYECKME HAaBbIKM U3yYeHUA MOPDONOTMM HAHOUACTULL, @ TaKKe NPOBOAAT 06CYET NOAYHEHHbIX
OAaHHbIX U NPUOBPETAOT HABbIKM UX MPEeACTaBNEeHNA B 06LLENPUHATOM BUAE.

Ha 3 aTane cTyaeHTbl NpUobpeTatoT HaBblKM aHaM3a NONYYEHHbIX Pe3yNbTaToB, y4aTCA BbIABNATL U 0OBACHATD
B3aMMOCBA3b MeXAy MOpdOorMen HaHOYaCTUL, U YCIOBUAMM CUHTE3a.

Ha 4 sTane cTyAeHTbl CAMOCTOATENIbHO Pa3pabaTbiBAOT METOAMUKY NMOYHEHUA KOHKPETHOFO BbIGPAHHOIO MU
COEAMHEHUA U PeannsyoT e€ Ha NpaKTukKe.

MeToandyeckasa nogaepka nposoantca yepes cuctemy MS Teams.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

Mocne oKoOHYaHMA Kypca 0byyaroLwmecs 4OoMKHbI:

— MMeTb HaBblK BbIBOPa afeKBaTHOrO NyTW PeryiMpoBaHuna pasmepa U Gopmbl HAHOYACTUL, B 3aBUCUMOCTM OT HauyabHbIX
yCnoBuiA 3a4aum (MpUpoaa HaHOYaCTULL, NaaHMpyemas 061acTb MX MCMONb30BAHUA, UMEIOLLMECA B PACNOPAXKEHUM
aKcrneprMmeHTaTopa obopyaoBaHue 1 maTepuanbl U T.M.);

— YMeTb BbIBUPaTb METOAbI 414 XapaKTepM3aLmMmn Noay4eHHOro NPOoAyKTa, MPOBOAUTL 06paboTKy M aHAaNU3 Pe3yNbTaTos.,
06CcuMTbIBaTb M AHANIM3MPOBATb Pe3y/bTaTbl XapaKTepusaLmy;

— B/IafleTb HaBbIKaMM BbIBOPa KOHKPETHbIX YC/I0BUI CUHTE3a A4J1F MOJYYEHUA HAHOYACTUL, C 3aaHHbIMM NapameTpamu, a
TaK¥Ke NpoBeAeHUsA CUHTE3a NPY HaMuMmM 06LLE METOANKN.

Mofy4YeHHble 3HAaHMA U HaBbIKM MOTYT BbITb MCMO/Ib30BaHbI NMPY PeLeHNN NPUKNALHbIX 33434 MaTepuanoBeaeHu s, Npu
NAaHMPOBAHUM U peannsaLmm Hay4HbIX UCCAEA0BAHNUIN B PA3INYHbIX 0613CTAX XUMUN.

ATtTecTtauma sayer VCTHO Na6opaTtopHbie / MpakTuueckune paboTtbl na



Konuecrso 3aeTHbIX eauHy 6 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[004412] MpaKTUKYM NO CUHTE3Y U UCCNeA0BaHUIO TBEPAbIX BELLECTB

MNpenopgasarten bCKUM COCTaAB

MocTtHOB BukTOp HMKONAEBMY, K.X.H., AOLEHT, V.postnov@spbu.ru; K. 2228
3emuoBa EneHa FeopruesHa, K.X.H., AOLEHT, e.zemtsova@spbu.ru; K. 2228
Tonctoit Banepuii MaBnosuy, 4.x.H., npodeccop, v.tolstoy@spbu.ru; K. 2228
nymos Oner BAagMmupoBuy, K.X.H., AOLEHT, o.glumov@spbu.ru; K.2228

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Llenb Kypca — ocBoeHne oby4aembiM MPAKTUYECKUX 3HAHWI B 061aCTU CMHTE3a TBEPAbIX BELLECTB, UX
XapakTepm3aumm GU3NKO-XMMUYECKUMN U GU3UYECKUMU METOAaMM U UCCeaoBaHUA UX GYHKLMOHANbHbBIX CBOMCTB
N MPAKTUYECKUX HaBbIKOB MPUMEHEHMA STUX 3HAHWUI A9 CO34aHNA COBPEMEHHbIX MaTepnaaoB C 3a4aHHbIMM
CBOMCTBAMM.

OcBOEHMe HayYHbIX OCHOB M MPAKTUYECKUX 3HAHUI B 061aCTM CMHTE3a HAaHOMaTepWuanoB, UX UCCNeaoBaHMeE
OUBNKO-XUMUYECKUMU U GUSUYECKUMU METOAAMMU N U3ydYeHME WUX GYHKLIMOHAbHbIX CBOWCTB, a TaKKe 0CBOEHUe
NPaKTUYECKMX HAaBbIKOB NMPUMEHEHMSA 3TUX 3HAHWUI AR CO34aHMUA COBPEMEHHbIX HaHOMATEPMANOB C 3a4aHHbIMU
CBOMCTBAMM.

JlabopaTtopHble paboTbl: CUHTE3 rMAPOTEPMA/IBHOTO KpeMHe3ema. OnpeaeneHme cogepKaHusa CBA3aHHOM BOAbl B
KpemHeseme. OnpeaeneHue yaenbHoN NOBEPXHOCTM AUCNEPCHbIX KpeMHe3eMoB no meTtoay Knsuko-Nypeuya,
KOTOPbIM ABNSAETCA YNPOLLEHHbIM BapuaHTOM MmeToaa 63T. OnpeaeneHne KMCNOTHbIX CBOMCTB MOBEPXHOCTH
TBepAbIX TeN. CUHTE3 TUTAHKUCIOPOAHbIX C/I0EB Ha MOBEPXHOCTU CUIMKarens MeTo40M MOIEKYIAPHOIO
HacnanBaHuA. M3yyeHne 3NeKTPONpPOBOAHOCTU TBEPAbIX 3NEKTPONTOB C aHUOHHOM NPOBOAMMOCTHHO MOCTOBbLIM
METO/I0M Ha NnepeMeHHOM ToKe. Micnonb3oBaHme MybTUMEAUAHOM TEXHUKU ANS AEMOHCTPaLUKN pe3ynbTaToB
3KcnepumeHTa. Buayanumsaumsa KpUCTaaIMYECKMX CTPYKTYP.
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HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

3HaTb COBPEMEHHbIE METO/bl CMHTE3a TBEP/AbIX BELLECTB / MMETb HaBbIKU 3KCNepumeHTabHOM paboTbl B 061aCTU CMHTE3a
TBEpAbIX BELLECTB M MAaTEPMA/OB C 3a4aHHbIMU GYHKLMOHAIbHbIMU CBOMCTBAMU.

CdhopmmpoBaTh HaBbIKM NPOBEAEHMA CAMOCTOATENILHOIO SKCNEPMMEHTA MO HaNpPaBAEHHOMY CUHTE3Y TBEPAbIX BELLECTB U
MaTepuasos € 3aAaHHbIMU GYHKLIMOHAIbHbIMU CBOMCTBAMM U NMPUMEHEHUIO OCHOBHbIX GUINKO-XMMUYECKUX METO/10B
nccnenoBaHMA B XMMUM TBEPAOrO Tefla, U MOAroTOBUTh 06YYalOLLMXCAOB K BbINOHEHNIO HayYHO-UCCNeA0BaTeNbCKUX PaboT B
JaHHoW obnacTu.

AtTtecTtauma sayer 6annbHo-peliturrosan  JlabopaTopHble / NMpakTuueckue pabotbl na



Konuecrso 3aeTHbIX eauHy 6 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051096] ®unsnyeckaa xumma HAHOCTPYKTYPHbIX GAOUAHBIX CUCTEM

MNpenopgasarten bCKUM COCTaAB

A4.X.H., npodeccop Buktopos Anekcein Micmannosuy

a.viktorov@spbu.ru K. 2122

K.X.H., AoueHT CadoHoBa EBreHma AnekceeBHa e.a.safonova@spbu.ru k. 2162
K.$.-M.H., AoLeHT Bo3HeceHcKkuii Muxamnn AHapeesuy (Mmoaepatop)
m.voznesenskiy@spbu.ru K. 2124

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

Kypc coctouT 13 aByx mogynein.

Mogynb 1. Duanyeckas XMmmua MArkoi maTepumm

1.1. BegeHue. MArkaa matepus Kak 06bekT nccnegosaHus. CTpyKkTypa U TEPMOAMHAMMKA HAaHOCTPYKTYPHbIX
bnonaHbIX cuctem. TeopeTuyeckme U SKCNepumeHTaibHble 334,341 U MeToAbl U3yYeHUs.

1.2. ArperaTbl aMdUOUIBHBIX LLenoYeyHbIX MONEKY/ B pacTBOpe.

1.3. Cerperauma 1 me3ocTpyKTypa 610KCONONMMEPHbIX CUCTEM.

1.4. MonekynapHasa TeEOpUA U METOAbI MOAENMPOBAHUA ME3OCTPYKTYPHbIX GIOUA0B.

MeToa dyHKUMOHaNa NAOTHOCTU. MoIeKyIAPHO-TEPMOAUHAMUYECKNE Moaenn. MeToabl KOMNbITEPHOTO
3KcnepuMmeHTa. Fpybo3epHUCTbIE MOLENN U METOZ ANCCUNATUBHOW AUHAMUKM YacTuLL.

Mogynb 2. DU3NKO-XMMUYECKME METOAbI UCCeA0BAaHUA HAHOCTPYKTYPHbIX GAOUAHBIX CUCTEM.

2.1. MeToapl MccnefoBaHWA MaKPOCBOWCTB AUCMEPCHbIX cucTem. Pusmyeckre ocHOBbI MeToA0B. Lienesble
XapaKTepuUCTUKU. MeToabl: TEH3MOMETPUSA, KOHAYKTOMETPUSA, MOTEHLMOMETPUA C UCMONb30BAHMEM MeMBPaHHbIX
MOHOCE/IEKTUBHbIX 3/1IEKTPOA0B, KaJIOPUMETPUA TUTPOBAHUA, BUCKOSUMETPUA U PEOMETPUS.

2.2. ONTMYECKME METOAbI M3YHEHUA CTPYKTYPHbIX XapaKTEPUCTUK AUCNEPCHbIX M HAHOAMCMEPCHbIX XUAKUX CUCTEM.
2.3. ipyrve metoabl NcCea0BaHNA HaAMONEKYAAPHBIX CTPYKTYP M HAHOCTPYKTYPHbIX Nepexonos. OCHOBbI
MmeTon0B. MeToanKM NpobonoarotoBku. Mpobiema BU3yanmsaumm HaHOCTPYKTYP B pacTBope. CTPYKTYpHbIV
aHaN3 PacTBOPOB.

MpaKTUYecKne 3aHATUA NPOBOAATCA C AOCTYNOM K 060pya0BaHuMio Kabeapbl pusmueckon xummumn CMNery m
HayyHoro napka CMNery.

MPOPECCUOHAJIbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

B pe3y/nbTaTe 0CBOEHMA AUCLMNIMHBI 0byYyatoLmecsa byayT:

3HaTb O MHOTO06Pa3MM MATKMX HAHOCTPYKTYPbIX cUcTeM, Ga30BOM MNOBEAEHUW B 3aBUCMMOCTU OT UX MPUPOAbI U OT BHELLHUX
YCNI0BUI, MPUMEHEHWUM MATKOW MaTePUN B COBPEMEHHbIX TEXHO/IOTUAX;

YMETb BbIMNOJIHATb MOUCK Le1IeBOW (IKCMepMMEHTaIbHOM) MHPOPMALLMM C UCMONb30BaHNEM MOUCKOBbIX CUCTEM;
ymeTb 0bpabaTbiBaTb 601bLLON 06bEM 3KCNEPUMEHTAbHBIX/PACUETHBIX AAHHbIX C UCMOb30BAaHMEM COBPEMEHHOTO
nporpammHoro obecneyeHus;

3HaTb OCHOBbI COBPEMEHHbIX IKCMEPUMEHTA/IbHbIX METOLOB MCC/eA40BaHMA PACTBOPOB C CAMOOpPraHM3aLmen,
TEPMOAMHAMMYECKOTO U MONEKYNAPHO-CTAaTUCTUYECKOrO NOAX0A408B K ONMUCAHNI0 HAHOCTPYKTYPHbIX CUCTEM;

YMeTb BbI6paTb Hanbonee NOAXOAALLMI U3 COBPEMEHHbIX SKCNEPUMEHTA/IbHbIX METOA0B UCCAEA0BaHUA PACTBOPOB C
CaMoOpraH13aumen, UCXo4A U3 MOCTaBAEHHOW 3a4a4M UCCNEf0BaHUSA;

3HaTb GU3MYECKME OCHOBbLI METOAA M YCTPOMCTBO MPUBOPOB, MCMOJb3YEMbIX MPU BbIMOJHEHUW MPAKTUYECKMX PaboT.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na



Konuuecrao saueTHbix eauHiy 9 3 CEMECTP

Koa v HasBaHWe AUCUUNNHDI

[051106] 2neKTpONOBEPXHOCTHbIE ABNEHUA 3

MNpenopgaBaren bCKUM COCTaAB

A.X.H., npodeccop EpmaKkosa Jlloammnna dayapaoBHa (moaepatop)
l.ermakova@spbu.ru, kKomHata 3182

K.X.H., joueHT Bonkosa AHHa BanepnesHa
anna.volkova@spbu.ru. komHaTa 3194

CTPYKTypa 1 KpaTKoe coaeprKaHue Kypca

OucumnanHa cocTouT U3 ABYX MOAY/ei - TEOPeTUYECKOro, NOCBALLEHHOMO OMMCAHMIO peasibHbIX FpaHuL, pa3gena
$as, 1 IKCNepUMEHTaNbHOro, CBA3AHHOIO C KOMMJ/IEKCHbIMW UCCIef0BAHUAMMU KONNONAHO-XMMNYECKUX
XapaKTepUCTUK CBOBOAHO- U CBAZHOAMUCNEPCHBIX CUCTEM.

Mogaynb 1. BoliHOM aneKkTpudyeckuii cioii (A3C) Ha peasibHbIX NOBEPXHOCTSAX.

1. Pa3BuTre moaenbHbIX NPeACcTaBaAeHNI O CTPOEHUM FPaHULLbl pa3aena ANSEKTPUK - PacTBOP 3NEKTPOIMTA.
CB0b6OAHO-AMCNEPCHbIE U CBA3ZHOAMUCNEPCHbIE cUCTEMbI. MoAeNbHble AUCMEPCHblE CUCTEMBI. MiexaHU3MbI
3apAKEHNA INIEKTPOXMMU-YECKN 0OPATUMbIX U NEKTPOXMMUYECKM HEOBPATUMBbIX KONNOUAOB. 2. 3apAXKeHue
peanbHbIX NOBEPXHOCTENM Pa3/INYHOrO TUMNa B PACTBOPAX 3N1EKTPOANTOB. OnucaHue 3apakeHna NoBepPXHOCTU B
paMKax Mmogenei, y4uTblBatoLWmX NOBEPXHOCTHYIO ANCCOLMALIMIO M MOBEPXHOCTHOE KomriekcoobpasoBaHue. 3.
Teopuu [3C, yunTbiBaloLLMe pacnpeseneHme 3apasa 1 no-TeHuuana B Teepaon dpase. Passutme npeacraBneHuii o
NMOPUCTOM MOHOMPOHMLaeMoM cnoe. 4. KomnieKCHble Nccief0-BaHNA 31EKTPONOBEPXHOCTHbIX XapaKTePUCTUK
peanbHbIx cBOBOAHOANCNEPCHBIX CUCTEM. PacyeT mapameTpoB rpaHunLbl pasgena ¢as Ha ocHose 2-pK moaenu u
mogenn [13C Mpama. 5. KomnaeKcHble nccnefoBaHNA CTPYKTYPHbIX M 9/1EKTPO-MOBEPXHOCTHbLIX XapaKTEPUCTUK
CBA3HOAMCNEPCHbIX cucTem. OnpeaeneHne PaBHOBECHbIX M TPAHCMOPTHbIX XaPaKTEPUCTUK ANA PA3IMYHBIX KNACCOB
CBA3HOAMCMNEPCHbIX cMcTeM. PacyeT napaMeTpoB rpaHuLbl pasaena ¢as B pamKax FOMOTreHHOW U

Mogynb 2. OnpegeneHne KONI0UAHO-XMMUYECKNX XapaKTEPUCTUK ANCMEPCHbIX CUCTEM.

1. OnpegeneHune CTPYKTYPHbIX XapaKTEPUCTUK AUcnepcuin u membpaH. 2. OnpeaeneHne NoBepxHOCTHOrO 3apAsaa
AMCNepcHbIX YacTUL, U membpaH. 3. OnpeaeneHne 31eKTPOKUHETUYECKUX XaPaKTEPUCTUK AUCMEPCHBIX YacTUL, U
MembpaH.

NMPOPECCUMOHANbHbIE

HaBblku nocne npoxoxaeHua Kypca / Kak MOXXHO NPUMEHUTb NoJlyYyeHHble 3HaHUA

AvcumnanHa BaykHa 4/1A TeX KTO NPOBOAUT UCCAEA0BaHUA KONNOUAHO-XMMUYECKUX, GUUKO-XMMUYECKUX,
3NEKTPOXMMMYECKUX CBOMCTB peasibHbIX AUCMEPCHBIX (B TOM YMCNE HAHOAMCNEPCHbIX) CUCTEM M MPOLLECCOB, MPOUCXOAALLMX Ha
rpaHunuax pasaena teepaan $hasa - pacTBoOp 3NEKTPOAUTA. BbipabaTbiBatOTCA HaBbIKM MPOBEAEHUA KOMMIEKCHbIX
TEOPETUYECKMX U SKCNEPUMEHTA/IbHbIX MCC/IeA0BaAHNI PA3IMYHbIX KNACCOB AUCMNEPCHbIX CUCTEM (CBOBOAHOAMCMEPCHbIE
cUCTeMbl, MEMBPAHHbIE CUCTEMbI) U 3/IEKTPOMOBEPXHOCTHBIX XapaKTEPUCTUK rpaHuL, pasaena ¢as.

ATTectauma sksameH  vcrHo Na6opaTtopHbie / MpaKTuyeckne pabotbl na
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