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9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

[aHHasa gucumnnmnHa cocTouT U3 LLeCTU YacTeun:

a) akTyarnbHble 3aga4v rU3n4Yeckon Xumnu;

0) akTyanbHble 3aga4v XMMunM TBEpAOro Tena;

B) aKTyanbHble 3a4a4n HEOPraHNYECKON XNMuu;

) akTyanbHble 3a4a4n aHanMTUYECKON XUMUN;

[) aKTyanbHble 3aa4M OpraHNYecKomn XMMUK;

€) aKkTyasnbHble 3a4a4v XMMUM BbICOKOMOSEKYNAPHBIX COeANHEHWI;

OcHoBHas Lenb Kypca COCTOUT B TOM, YTOObI aTb MarucTpaHTam KpaTkuin n BCeoObeMMoLLunia
0630p 1 aHanNM3 MeToao0sIOMMYECKNX NOAX040B, KOTOPbIMM ONEPUPYET COBPEMEHHASH XMMUS NP
peLUeHnN akTyanbHbIX PyHAaMeHTanbHbIX U NPUKNaaHbIX 3agaqv. JIeKUMoHHbIN Kypc 06s13aH aaTb
apryMeHTUpPOBaHHbIA OTBET Ha BONPOC, Kakme 3agayun B 0061nacT cMHTe3a HOBbIX BELLECTB U
MaTepuanos, a Takke CO34aHNs NePCreKTUBHbIX XMMUYECKUX TEXHOMNOMMIN ABASIOTCA akTyanbHbIMU B
XXI Beke, 1 ykasaTb cnocobbl ux pelueHus. MsydeHne pasgenos pmsnyeckon xmmum npecnenyet Lenb
pPa3BUTb XMMUYECKOE MbILLUSIEHUE, HAY4YNUTb TEOPETUYECKOMY NOAXOAY K aHanu3y Hay4HbIX Npobnem u
KpUTUYECKN BOCIPUHMMATb, Ka3anochk Obl, HE3bIBNIEMbIE XUMMUYECKME TEOPUN.

OcHoBHble 3agayum Kypca:

- chopmumpoBaTh obLeTeopeTUIECKUn yHOAMEHT XMMUYECKON HayK1 B LIENIOM, BKIHOYAOLLNIA
0b6bAcCHEeHME NPMPOAbI XMMUYECKON CBA3WN N ONUCAHNE XMMUYECKOTO CTPOEHNS HEOPraHUYECKMX
COeVHEHUN MeTOA4aMMN BareHTHbIX CBA3EN N MONEKYNAPHbLIX opbutaneu;

- chopMUpPOBaATb Y CTYAEHTOB CUCTEMY 3HAHUIN OO OCHOBHbLIX NPOGEMaxX COBPEMEHHOM XUMMMU,
nokasaTtb, KaKUMn MeTogammn u cnocobamm nbiTaeTca X peLnTb COBPEMEHHOE Hay4YHOE COOBLLECTBO;

- pacKkpbITb POSflb COBPEMEHHOM (DM3MYECKON XMMUN Kak Hambonee obLuen YacTn XMMMUYECKON
Hayku; nokasaTb JOCTUXKEHUSA B CUHTE3€ HOBbIX HEOPraHMYECKUX MaTepmanos 1 BO3HMKaKOLWME Npu 3TOM
npoGnemsi.

- pacKpbITb POSb XMMUWN TBEPOOrO Tena B CUHTE3e NepCrnekTUBHbLIX MaTepuanos Ans
MUKPOINEKTPOHUKA, HAHOUHAYCTPUN, cuctem obpaboTkun, nepegaym n xpaHeHns LmdpoBon
NMHPOpPMaLmMK, CO30aHNA «3ereHbIX» N aHeprocbeperatLLmx TEXHOMOMN, a Takke AN peLleHns
npo6nem 3KoNornm4yeckoro MOHUTOPUHra aTMOCHEPHOro BO34yXa;

- pacKpbITb POSib aHANIMTUYECKON XMMUU B CO3OAaHUN HOBbIX KOMMIIEKCHBIX METOA0B
BbICOKOTOYHOIO KONIMYECTBEHHOrO aHanu3a coctaBa BeLLeCcTB U MaTepuanos B
YyNbTPaMUKPOKONMYECTBaX C Lienblo NPUMEHEHNS UX B COBPEMEHHOM MaTepuanoBegeHnn, 3KONormm n
NHOYCTPUN HAHOCUCTEM;

- pacKpbITb OCHOBHbIE HaMNpaBfeHWsi Pa3BUTUS COBPEMEHHOW OPraHMYeCcKon XMMumM, aTb aHanu3
ee JOCTUXKEHWU B CMHTE3e HOBbIX BeLlecTB, 0003HaYUTb rnaBHble TeHAeHUMAMM B obnactn cuHtesa
OpraHMyecKnx coeguHeHnn ¢ UCNoSb30BaHNEM Pa3fNYHbIX aKTUBALMOHHbIX METOA0B, B TOM YUCHIE,
MMWKPOBOJTHOBOM aKkTMBauuu;

- chopMMnpoBaTbL CUCTEMY 3HAHMI B 06NacTn CMHTE3a, CBOMCTB U NPUMEHEHMWSI NOSIMMEPOB Ha
OCHOBE COBPEMEHHbIX Hay4HbIX JOCTMXXEHNI, pacKpblTb 0COBGEHHOCTN pacTBOpOB konnongHbix MAB kak
YyNbTPaMUKPOreTePOreHHbIX CUCTEM, OTNNYaOLWNXCA ha30oBbIM pasaeneHmeM Ha MUKPOYPOBHE C
obpa3oBaHMEM YNopsAOYEHHbIX YacTUL, HaHOpa3MepHoKM ncesaodasbl,

- cchopmumpoBaTb CUCTEMY (PyHOAMEHTAsbHbIX 3HAHU MO XUMUW paauKanbHbIX NPOLIECCOB U
CBeOEeHU O HOBbIX MeTOAax ynpasrieHns npoueccaMmm nosiMmMepusanmmn. - packpbiTue oCo6eHHOCTeN
Nony4YeHMs N CBOMCTB HAHOYaCTUL, NOIMMEPOB U NONUMeEP-MeTannyecknx KOMMO3nToB.

10. MecTo y4ye6HOM AUcUUNNUHBLI B cTpyKType OOI:
Y4uebHbIn kypc BxoanT B 6ok b1, ob6sa3aTenbHas YacTb.



11. NMnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AUCLUNIMHE/MOAYINIO (3HAHUSA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NNaHUupyeMbIMU pe3yribTaTaMu OCBOEHUA obpa3oBaTeNlbHOWM
nporpamMmmbl (KOMNeTeHLMSAMU) U UHAUKATOPAMU UX BOCTUXKEHUSA:

Ko HasBaHwue Koa( NuaukaTtop(bl) MnaHvpyeMble pe3ynbTaTbl 06y4eHus
KOMMNeTeHLMN bl)
OlK-1 CnocobeH OlK- | cnonbayeT 3HaTb:
BbIMOMNHATb 1.1 | cywecTByowme M | - MECTO M POfb XUMWUM B €CTECTBEHHbIX HayKax,
KOMMIEKCHblE pa3pabaTbiBaeT  HOBble | OCHOBHbIE nepcrneKkTmBbI " npobnemsl,
aKcnepumeHTan METOOUKN MONy4YeHns wu | onpegensiowue KOHKPETHY0 obnactb
bHbIE U Xapakrepusauum OesTenbHOCTY;
pacyeTHo- BellecTB U MaTepuanos | - OCHOBHble npobnemsbl COBpPEMEHHOM
TeopeTnyeckme ONs pelweHnsa 3agad B | pu3nyecko XMMuKM, OCOBEHHOCTM MOCTPOEHUS
nuccnenoBaHus B n3bpaHHoM obnactu | Kypca no pmanyeckon XuMmn B yHMBEpCUTETaX U
n3bpaHHoM XUMUM  UNN  CMEXHBIX | TEXHUYECKUX By3ax Poccun u 3a pybexom;
obnactn xummm Hayk - OrpaHnYeHns KBaHTOBO-MeXaHN4eCKMX
UMM CMEXHbIX npegcTaBneHnn 0 Npupoae XMMUYECKON CBS3Y;
Hayk c - MeToAdbl TEepPMOAMHAMMKM  HepaBHOBECHbIX
NCMnonb3oBaHue npoueccos ans onucaHus npoueccos
M COBPEMEHHbIX camMoopraHu3auum B OTKPbITbIX CUCTEMAX;
npmnbopos, - 0COBGEHHOCTM NepeHoca SHEPrUn 1 BELLECTBa B
NporpamMmmMHoOro COMNPSKEHHBIX cucTemax, cucTemax c
obecneyeHns un NOMOXWUTENbHON,  oTpuuaTenbHoW  obpaTHON
6a3 gaHHbIX CBSI3bH0 U «HECBSA3AHHbIX» CUCTEMAX;
npodpeccroHanb - OTNUYUTENbHbIE MPU3HAKNW  PABHOBECHbIX,
HOro HepaBHOBECHbIX 1 CTALMOHapPHbIX NPOLLECCOB;
HasHa4eHus - KpUTEpUM  HaHOpPa3MEpHbIX CUCTEM MU

0COOEHHOCTM  TEPMOAMHAMUKM U KUHETUKU
HaHOpPa3MepHbIX CUCTEM;

- NpMepbl NPOSIBNIEHNSA pasMepHoro acpdekra n
3akoHa 'mbbca - TomMCcoHa;

- OCHOBHbIe cnocoObl NpPUMEHeHNsI
dyHOaAMEHTanNbHbIX MOSIOXEHUN U METOLO0rMn
XMMUM TBEPAOro Tena B HanpaBfiEHHOM CUHTE3e
TBEPAOTENbHbLIX PYHKLMOHANBbHBIX MaTepUarnos;
- OCHOBHble 3aJayn COBPEMEHHOM XMMUMK
TBEpPOOro Tena;

- oTNUUUTENbHbIE (PU3MKO-XMMUYECKME CBOMCTBA
NoNyNnpoBOAHNKOB KakK MOAENbHbIX 0ObeKToB
N3y4yeHusi B pamKax XMMnm TBepaoro Tena;

- Haubonee nepcnekTMBHbIE LUNMPOKO3OHHbIE
Tyronnaekue nonynposogHukn  AllIBV  gns
COBPEMEHHOM  BbICOKOYACTOTHOM  MWKPO- U

ONTO3MNEKTPOHUKM;
- NnepcrneKkTUBHbIE NonynpoBOAHMKOBbLIE
Matepuanbl Ons  COBPEMEHHOW  COSTHEYHOW
SHEPreTuKY;

- dyHOoamMeHTanbHble  HayYHble  NPUHLMNbI
NCMNOSb30BaHNS LLIMPOKO30OHHbIX

MeTannoKCUMaHbIX NonyrnpoBOAHUKOB ans
OEeTEeKTUPOBaHUSI TOKCUMYHBIX W B3pPbIBOOMACHbIX
rasoB B aTMOCEPHOM BO3[YXE;

- NpuHUMNUanbHoe  YCTPOWCTBO  rasoBbiX
CeHCcopoB Ha ocHoBe okcupga onosa (IV) kak
OCHOBHOrO MaTepuan Ans CcO3[aHus rasoBbiX

CEHCOpOB;
- nepcreKkTUBHbIE LLIVPOKO3OHHbIE
MeTannoKcuaHble MonyrnpoOBOAHMKA ans

MOHUTOPUHIa 3arpA3HeHuns aTMOC(bepHOFO
BO34yXa TOKCUYHbIMU ra3aMu;

- KJ'IaCCM(bI/IKaLI,I/IIO n NnepcCrnekTnBHbIE
HanpaBJieHnA (byH,El,aMeHTaﬂbelX
nccrnegoBaHumn u NPaKTN4eCKOoro npuMeHeHusA




yrnepogHbIX  HaHomaTepuanoB  (ynnepeHsb,
YHT, rpaden);

- COBpPEMEHHble MofenbHble NpeacTaBneHns u
MeToAbl KBAHTOBOW MeEXaHWKW, OnuchbiBaroLlme
CTPOEHVEe 1 peakUMOHHYH  CMOCOOHOCTb
XUMUYECKUX COEANHEHWI;

- aKTyarnbHble MeToabl N3y4veHuns "
MOAENUPOBaHUA  KpPUTEPUEB, OMNpeaenstoLLmnx
HanpaBfeHHOCTb XMMUYECKNX MPOLIECCOB;

- COBpPEMEHHbIe KBaHTOBO-MeXaHu4yeckmne
MeToAbl KONMUYECTBEHHOrO OMNMcaHus MpUpoabl
XMMUYECKOWN CBS3M Kak OCHOBa MOLENMpOBaHUS
HOBbIX KOMIMIEKCHbIX COEeOMHEHUA BeLLeCcTB C
3agaHHbIMU DYHKLMOHANBHLIMU CBONCTBaMM;
-reHeauc T — x - n P = T — x - aso.biIx
auarpamm  OBYXKOMMOHEHTHbIX ~ CUCTEM  Ha
ocHoBe npaeuna das 'mbbca Kak
dyHaaMeHTansHoON OCHOBBbI dm3unko-
XMMUYECKOro aHanmaa;

- COBpPEMEHHbIE NpeacTaBneHnss 0 XMMUYECKUX
COeANHEHUAX C MOCTOSIHHbIM U MNepeMeHHbIM
KONMUYECTBEHHBIM  COCTaBOM: [anbTOHWAbI WU
SepTonnuapl;

YMeTb: - NPUMEHNATb PasfnyHble KUMHETUYeckue
nooxoabl K YCTAQHOBMEHUIO  MEXaHW3MOB
XMMUYECKOW peakuunu;

- UCMNONb30BaTb KBA3VXUMWUYECKUA Noaxon W
cuvBonuky Kperepa — BuHka gna onucaHus

aTOMHOro " 3MEeKTPOHHO-AbIPOYHOrO
pa3ynopsigoyeHust B HeCcOoBepLLEHHbIX
KpucTannax;

- ucnonb3oBaTb yHAAMEHTaNbHbIE MPUHLMMBI
nernpoBaHns NonynpoOBOAHUKOB AN NONyYeHNs
MaTepuanoB C 3a4aHHbIMU 3INEKTPUYECKUMU W©
ONTMYECKMMUN CBONCTBaMMU;

- NPOrHO3MPOBaThb NPUMEHEHNE MaTepMarnos Ais
co3gaHnst  adhPeKTUBHLIX  POTOINEKTPUYECKNX

npeobpasoBarenewn;
- MPOrHO3MpoBaTb MCMOMNb30BaHME OKCUAOB
MeTannos ans rasoBblx CEHCOpOB,

OEeTeKTUPYIOLKNX MPUCYTCTBME TOKCUYHBIX ra3oB
B aTMoCcepHOM BO34yXeE;

BnapeTb (MMeTb HaBbIKK):

- 3KCNepuMeHTanbHbIMN MeTogamu
onpegeneHns gpakTanbHOW pasMepHOCTH;

- UCMOMNb30BaHWS KBA3UXUMWUYECKOrO MNOoAxoaa
Ons onucaHus  aTtOMHOTO M QMEKTPOHHO-
ObIPOYHOrO pasynopsgoyeHns B
HECOBEPLLUEHHbIX KpUcTannax;

- MPOrHO3MpPoBaHUA 3PHPEKTUBHOCTU PasfNYHbIX
METOAOB CMHTE3a MOHOKPWUCTamnnoOB U TOHKUX
MMIEHOK MHOTOKOMMOHEHTHBIX  LLUMPOKO30HHbIX
NonynpoBOAHMKOB ans BbICOKOYACTOTHbIX
NpnbOpPOB MUKPO- N ONTOINEKTPOHMKY;

- NPYMEHEHNS KpuTepves BblibOpa
NonynpoOBOAHMKOBbBIX COEAUHEHUI A8 CO30aHNS
¢ OoTO3NEKTPUYECKNX npeobpasoBartenem c
MakcumanbHom addekTuBHOCTLIO U KIM;

- MPOTHO3MPOBaHUA MNPUMEHEHUST METOA0B

CMHTE3a n aKkTnBauummn NOBEPXHOCTU
HaHOpa3MepPHbIX OoKCcnaoB MeTarnnoB anda
ra3oBbIX CEeHCOopoB, obecneynBatoLLnX
noBbllLEHNE HYyBCTBUTEJIbHOCTU n

CEeNneKkKTMBHOCTU Npn AEeTEKTUPOBAHNN TOKCUYHbIX




rasoB B aTMOC(bepHOM BO3ayXe;

- MeTogaMu HGCTpaKTHOFO NPOCTPaHCTBEHHOIO
MbILLTEeHnA npu aHanumise CBOWCTB CUMMETPUN
KpUctanimnyecCknx CTPYKTyp (byHKLI,I/IOHaJ'IbeIX
nonynpoBoAHUKOBBLIX MaTepunaros;

OrlK-1

CnocobeH
BbIMOSTHATL
KOMIMMEKCHblE
aKCMnepuMeHTan
bHble U
pac4yeTHo-
TeopeTuyeckune
nccrnenoBaHus B
n3bpaHHON
obnactu xumun
NITN CMEXKHbIX
Hayk c
ncrnonb3oBaHne
M COBPEMEHHbIX
npnbopos,
nporpamMmmHoro
obecneyvyeHus n
0a3 faHHbIX
npodeccroHarnb
Horo
Ha3Ha4YeHnd

OTIK-
1.2

Mcnonbayet
coBpeMeHHoe
obopynoBaHue,
nporpammHoe
obecneyeHne "
npocpeccuoHanbHble
0asbl JaHHbIX ang
peLleHus 3agav B
n3bpaHHoOM obnactu
XUMUM NN CMEXKHbIX
HayK

3HaTtb: - JKCNnepnmeHTarnbHble W KBaAHTOBO-
MexXaHn4yeckme MetTobl nccrnenoBaHnAa BITUAHUA
npupoabl XMMWYECKON CBA3M Ha CTPYKTYpPYy M
q)I/I3I/IKO-XI/IMI/ILIeCKI/Ie cBOWCTBaA TBepAbIX Ten,;

- aKTyalrbHble 3agayun obLen Teopumn
XUMUYECKNX npoueccoB, OCHOBHble MeToAbl
onTmMmnsauunm XUMUKO-TEXHOIOIMNM4YeCKmnxX

NpoLEeccoB MOMy4YeHUs BeLLEeCTB C 3afaHHbIMU
cBOWCTBaMU;

- aKkTyanbHble HanpaBreHusi
COBPEMEHHOW aHanUTUYECKON XUMUMU;
- COBpEeMEeHHble obnacTu npuMMeHeHust MeToaa
KanunnapHoro anekTpogopesa;

- OCHOBHble HarnpaeneHusi pasBUTMS METOLOB
MarHUTHOro pe3oHaHca, CMUH-CNWUHOBOIO
B3aUMOOENCTBUS, [OBYMEPHOW CMEeKTPOCKOMMM
AMP, marHnTopesoHaHCHON ToMorpadumu;
- HanpasneHus pas3BUTUSA
CMEKTPOMETPUYECKOTO MeTOAa aHanunsa;

- bmsnyeckne NpUHUMNLI 3NEKTPOTEPMUYECKOrO
MeTofa aToMHO-abCcopbLMOHHOro aHanmaa;

- (OM3UKO-XMMUYECKME MPUHLMMBI XpOMaTomacc-

pa3BuUTUS

macc-

crnekTpomeTpuu, TaHOeMHoW macc-
cnekTpomeTpuu;

- obnactM npuMEHeHUss U  MEeTOAO0JOorMIo
KanunnsapHom anekTpodgopes—macc-
cnekTpomeTpuu;

- HanpaBneHus pas3BuTMa npoekta «leHoM
yernoBekay;

- MpUEeMbl CEKBEHMPOBaHWS U  amnnudurkauum
OHK;

- (bM3nKo-xuMMYeckne nNpPUHUMNBI OBYMEPHOIO
renb-anekTpodopesa B npouecce
naeHTudmkaumm 6enkos;

- OCHOBHblE HanpaBneHus 3BOMOLMUN
COBPEMEHHOW OpraHMYecKo XMMKS Kak ogHa M3
Hambonee ONHAMWYHO pas3BuMBaloLLMXCSA
oTpacnen Xumuu;

YMeTb: - nNpOrHO3WpoBaTb MarHWUTHblE WU

OMNTUYECKME CBOMCTBA KOMIMIEKCHbIX COeaNHEHUI
C No3numMM mMeToda BaneHTHbIX CBSA3EW, Teopuu
KpUCTanmmMyeckoro nonsi nuraHaoB M Metoga
MOJEKYNAPHbIX opbuTanen;

- MPOrHo3npoBaTb XapakTep pa3oBbLIX Anarpamm
MHOro- KOMMOHEHTHbIX CUCTEM Ha OCHOBe
PUBNKO-XUMUYECKNX CBOWUCTB MUCXOOHbIX
KOMMOHEHTOB;

- MOAENMpPOoBaTb XapakTep guarpamm «COoCTaB —
CBOMCTBO» Ha OcCHOBe (pasoBbIX Auarpamm
OVHapHbIX CUCTEM;

- MPUMEHSATb KBAHTOBO-XUMUYECKME METOoAbl Ans
onuncaHus XUMUYECKOro "
KPUCTanMoXMMmM4eCcKkoro CTPOEHMS BELLIECTB;

- 1cnonb3oBaThb OCHOBHblE mMeToabl
onTuMmMsaumm XUMMUKO-TEXHOMNOIMYECKNX
MPOLIECCOB MOSMyYEHUss BELLECTB C 3agaHHbIMU
CBOMCTBaMU;

- NPUMEHATb XpomaTtorpadudecknin  meToq
pasgeneHnss CTepeonsOMepOB U CBEPXCLUUTBIX




nonnmepos,
- onpeaensTb 00BLEKTLI U anropuTm NPoBeaAEHUS
aHanusa MeTogoM MaccC-CnekTpoMeTpuu;

- NPOrHO3MPOBaTb NEPCMNEKTMBHbLIE HaMNpaBneHus
OpraHM4yecKkoro CUHTe3a;

- OCHOBHbI€ TeopeTnyeckmne
3KCNepUMeHTarnbHble MNPUHLUMUMABI  OpraHU4ecko
«3eIeHoON» XUMUU;

BnapeTb: - NPUMEHEHNST KPUCTaNIOXUMMUYECKNX
MeTOoLOB Ana onpeaeneHnsa xupansHocty YHT,;

- noctpoeHusa dasoBblx T — x U P — T — X

n
n

avarpaMM  GuHapHbIX U TPEXKOMMOHEHTHbIX
cucTem;
- nNpuUMeHeHust TpeyronbHukoB [Mbbca —

Poseboma onsa onncaHusi hasoBbiX paBHOBECUI
B TPEXKOMMOHEHTHbIX CUCTEMAX;

- MOOEenupoBaHWs  CTPOeHUs U (PU3UKO-
XUMWUYECKNX CBOWCTB MHOTOATOMHbIX MOJSIEKYI
Ha OCHOBE KBaHTOBO-XMMWYECKMX pacyeToB B
pamkax metogos BC n MO;

- MogenupoBaHus OCHOBHBbIX MeTod0B
onTuMm3aLun XUMUKO-TEXHOSTOMMYECKMX
npoLeccoB B UENsX MNonydeHus BelecTB C
3aJaHHbIMM CBOMCTBaAMU;

- npuemamu WHPOPMaLIMOHHOM OLIEHKM
9KCMPECCHOCTK, paspeLuaroen crnocobHoCcTn u
BOCMPON3BOANMOCTU Pe3ynbTaToB XUMUYECKOro
aHanusa.

OlK-1

CnocobeH
BbINONHATb
KOMMMEKCHblE
3KcnepuMeHTan
bHblEe "
pacyeTHo-
TeopeTnyeckue
nccreaoBaHus B
n3bpaHHom
obnacTtu xmumumn
NI CMEXHbIX
HayK C
ncrnonb3oBaHne
M COBPEMEHHbIX
npunbopos,
NPOrpaMMHOro
obecneyenHuns un
06a3 gaHHbIX
npodeccuoHarnb
Horo
Ha3Ha4yeHus

OTlIK-
13

Wcnonbayet
COBpPEMEHHbIE pac4eTHO-
TeopeTuyeckne MeToAbl

XUMUM  ONst PELUEHUS]
npodeccrmoHanbHbIX
3agad

3HaTb: -  nepcrnekTVBHble  Hanpa.reHus
OpPraHN4ecKkoro cuHTe3a BUoNorMYecKn aKTMBHbIX
COefMHEHMN N NeKapCTBEHHbIX NpenapaTos;

- OCHOBHble MPUHLUUMbLI «3EMNEHON» XUMUM U
OCHOBbl  B3aMMOZEWCTBUS  MUKPOBOSTHOBOIO
N3MNy4YeHns C BELLECTBOM,;

- KnaccuduKaumilo  OCHOBHbIX  HanpasfeHui
pasBUTMS COBPEMEHHOW XWUMWW MOMMMEPOB U
BbICOKOMOMEKYNAPHbIX coeanHeHnn (BMC);

- OCHOBHble 3ajaun cuHTe3a ©Guonornyecku
COBMECTUMbIX MONIMMEPOB;

- HanpaBneHus NPYMeEHeHns peakuui
pagukanbHOM U MOHHOW MoNMMepusaLmy;

- obnactm npUMEHEeHUss HaHOKOMMO3UTOB Ha
OCHOBE NOMNNMEPOB;

- peakuum B OpraHvM3oBaHHbIX
YyNbTPaMUKPOreTEPOreHHbIX Cpeaax.

YMeTb: - paccunTbiBaTb KO3GUUNEHT NOTEPL U

Koo bnUmneHT pacceunBaHuns npu
MMWKPOBOITHOBOM  aKTUBaUUW  OpraHM4eckoro
CVHTE33;

- 0DOCHOBaHHO BbIOMpaTb TUMbI PEaAKTOPOB U
pPeXVMbl  MWUKPOBOMHOBOIO  WM3MyYeHWss  Ans
peLLEHNs NPaKTUYECKMX 3a4aY;

- OUEeHMBaTb  pPEaKLUMOHHY  CMOCOBHOCTb

MOHOMEpPOB B MPOLIECCE CUHTE3a MONIMMEPOB U
BMC;

- KnaccmmumMpoBaTb HAaHOKOMIMO3UTbI HA OCHOBE
NosIMMEepOB;

- onpegensaTtb ToYKy 1 nuHuto KpadTa;

- onpegensitb MEXaHU3M W TepMOAMHAMUKY
npouecca conodunusaunm;

- ycTaHaBnuBaTb B3aMMOCBS3b Mexay
CTPYKTYpPOA M  CBOWCTBAMW HAHOKOMMO3UTHbIX
NonMMepoB.

BnapeTtb:




- HaBblkaMW aHanu3a BeLecTB C MOMOLLbIO
rasoBOW U XUOKOCTHOW XpomaTorpaduu;

- MeToAamMun MoHu3aummn obpasua, pasgeneHuns u
perncTpauunm NOHOB;

- MeTogaMu KayeCTBEHHOro U KONMYecTBEHHOro
aHanu3a BellecTB, aHanu3a 6GenkoB MU
MWKPOOPraHM3mMoB;

- HaBblkaMM MpOBEAEHUs aHanmsa MeToaoM
OBYMEpHOro renb-anekTpodopesa B npouecce
naeHTudukauum 6ernkos;

- HaBblkamu Bblbopa nabopaTopHoW nocyabl U
pacTBopuTeEnen B OpraHWYeckMx peakumsix c
MWKPOBOMHOBbLIM U3STyYEeHUeEM;

- HaBblkaMu CYLLUKW, Aervapatauumn B YCroBusIX
MWKPOBOHOBOIO U3My4eHus;

- HaBblkaMW MPUMEHEHUS  MUKPOBOJSTHOBOIO
N3NyYeHnsa B aKTMBaLMKN OpraHUYECKNX peakLmi;
- OCHOBHble crocobamm nonyyeHust NorMMepPHbIX
HaHOKOMMO3UTOB.

OrlK-2 CnocobeH
aHanuaMpoBarTb,
WHTEPNPETUPOB
aTtb 1 0bobLaTb
pesynbTaThbl
aKcnepumeHTan
bHbIX 1
pacyeTHo-
TEOPETUYECKNX
pabot B
n3bpaHHom
obnacTtu xmumumn
UITN CMEXHbIX
Hayk

OlK- | NMpoBoanT KpuTUYeckuin | 3HaTb:  obwme  anroputMbl M npasuna
2.1 aHanus pe3ynbTaToB | COCTaBNEHUss  nuTepaTypHbiX  00630poB MO
COBCTBEHHbIX 3aaHHON TeMaTuKe.
3KCMepUMEHTanbHbIX 1 | YMeTb: COCTaBnAaTb Takme 0630pbl MO 3agaHuio
pacyeTHO-TEOPETUYECKUX | NpenoaaBaTens " yMeTb KpUTUYECKN
pabor, KOPPEKTHO | aHanu3npoBaTb M CONOCTaBNsATb COOCTBEHHbIE U
WHTEePnpeTUpPyeT ux nuTepaTtypHble AaHHbIE.
BnapeTb: HaBblikamy paboTbl C MaccuBammu
OaHHbIX.
Orl1K- | ®opmynupyet 3HaTb: npaBuna npeacTaBneHnss  Hay4yHoW
2.2 3aKNIOYEHNST U BbIBOAbI | CTAaTEMHOM (MNATEHTHOW) MHAOPMAaLMK B CXaToM

no pesynbTaTtam aHanmaa
NUTEepPaTypHbIX  AaHHbIX,
COBCTBEHHbIX

3KCMEePUMEHTANbHbIX U
pac4yeTHO-TEOPETUYECKNX
pabor B  M3bpaHHON
obnactm  XxumumM  Unu

CMEXHbIX HayK

Buge (abstract, graphical abstract, BbiBOgbl).
YMeTb: nucaTb YepHOBblE BapWaHTbl HayYHbIX
nyonukaumn.
BnapeTb:
OaHHbIX

npuemamm  06paboTKM  HayuYHbIX

12. O6bem gcuMnuHbI B 3a4eTHbIX eaunHULax/yac — 216/ 6.

Popma NpoMeXyTOHHOM aTTecTauum: 3a4eT C OLEHKON (anddepeHUMpOBaHHbI 3a4€ET)

13. Bugbl yuebHon paboTbl:

TpyaoemMKocTb

Bug y4ebHon paboThbl Bcero T o ceme;TpaM
AyaNTOPHbIE 3aHATUSA 32 16 16
B TOM YuMChe: nekuum 32 16 16
npakTnyeckue
nabopaTtopHble
CamocToATenbHas pabota 104 92 56
B Tom uucne: kypcoas pabota - - -
KoHTpornb 36 - 36
dopma npoMexyTodHOM aTTecTauum 3a4eT C 3a4yeT C
(3a4em — 0 vac.) OLIEeHKoM OLIeHKoW

WToro: 216 108 108




13.1 CopepxaHue pasgenoB AUCLUMIIUHDI:

Ne HanmeHoBaHue pasgena
CopepxaHuve pasgena AncumnivHbl
n/n OUCUMMITUHBI
1. Nekuun
1 MpeameT u 3agaymn nekumoHHoro Kypca. Hobenesckue npemun B XXI
BEeKe Kak OAWH W3 KPUTEPWUEB akTyanbHOCTU yHOAMEHTarnbHbIX
uccnegoBaHu B obnactMu  Xumun.  AHanu3  MeTOLONOrMYecKmx
BeeneHue. Llenb, 3agaun n Nnoaxo4oB, KOTOPbIMU OMNepupyeT COBPEMEHHAst XMMUSI MPU peLLEHUN
CTPYKTypa y4ebHoro kypca aKkTyanbHbIX PyHOAMEHTanbHbIX U MPUKNagHbIX 3agadv. Ponb xvumum B
peweHun rnobanbHbix Npobnem 3awMTbl 3KOMOTMM, CO3AaHUA
«3emneHbIX» TEXHONOrn, BO30OHOBMSIEMbIX WCTOYHUKOB 3HEPTUM,
MaTepuranoB Anst MUKPOSMEKTPOHUKN U POBOTOTEXHMKN.
2 OnpepeneHve npegmeTa U cogepxaHus Kypca (OU3MYECKON XUMUW.
= o MeToponoruna kypca. OcobeHHOCTM Kypca Mo hU3UYECKOW XMMUKU B
Onb Y MECTO (PM3NYECKON XMMUU = 6
CPEN XMMNECKAX HAYK, IXIHI/IBepCI/ITeTaX N TEXHUYECKNX Bysgx occum Un 3a pybexom.
OCHOBHbIE PA3NeNbl (UMISCKOV pUHUMNManbHbIE  pasaensl  kypca:  TePMOAMHAMMKA,  OCHOBbI
MUV CTaTMCTUHECKOM U3MKN. KBaAHTOBAsi MexaHuKka, pacTBOpbl, WX
CBOWCTBA, XMMUYecKMe W (asoBble pPaBHOBECKS, MOBEPXHOCTHbIE
SIBNEHWS, 3NEKTPOXUMUSI.
3 BasoBble nocTtynatbl paBHOBECHOW TepmoanHamuku. CoBpeMeHHble
TepMO,EI,VIHaMI/IKa paBHOBECHbIX U npeacrtaBneHna O NapaMeTpax COCTOAHUA ¢JI/I3I/IKO—XI/IMI/I'~IeCKI/IX
HepaBHOBECHbIX MPOLIECCOB cucteM. B3aMMocBa3b nmapaMeTpoB COCTOSIHUS M (bakTopa BpPEMEHW.
PaBHOBeCHbIe, HepaBHOBECHbIE U CTalMOHapHble npoLecchbl.
4 OcHoBbI TepMoanHaMnKn HepaBHOBECHbIX npoLueccos.
CoBpemeHHble npobnembl
XUMUYECKON KMHETVKN 1 CaMOOpFaHI/I3aLI,I/IF| B OTKpPbITbIX CUCTEMaX. I'IepeHoc aHeprumn NI/I
KATANNTUYECKIX NPOLIECCOB BELLeCTBa B COMPSKEHHbIX cUCTEemaX. CucteMbl C MONMOXUTENbHOW,
oTpuuaTtenbHok obpaTHOM CBA3bI U «HECBSA3AHHbIE» CUCTEMBI.
S Kputepun HaHopasmepHbix cuctem. OCoBeHHOCTN TEPMOAMHAMUKU U
KMHETUKW  HaHopa3MepHblX cucteM. [lposiBneHuss  pa3mepHOoro
XuMunsi HaHopasMmepHbIX cucteM | addekta. 3akoH [un66ca - TomcoHa. HaHoanekTpoxmmmuyeckme
CUCTEMBI. JKCNEepUMEHTanbHble METOAbLI onpeaeneHns dpakTanbHoOn
pasMepHOCTU.
6 XvMnst TBEpOOro Tena Kak 4yacTb pm3nyeckon XUMUmM NpUMEHNTENbHO
K KpPWUCTanfmnyeckoMy COCTOsiHUIO. PyHoameHTanbHble MONOXEHNUs
Xumunsa TBepaoro Tena: o0bekTbl U | XMMUMKM  TBEpAoro  Tenma.  Teopus  peanbHOro  Kpucrtanna.
MEeTOoL0MorMsa uccrneaoBaHun Knaccudumkauyus nedekros KpucTanmnumyeckomn CTPYKTYpbI.
TepmognHaMM4eCkn paBHOBECHblIE W HepaBHOBECHblE AedeKThbl.
ToueuHble gedekTbl. HomeHknaTypa aedekros Kperepa - BuHka.
7. Cneundmka (PU3NKO-XMMNYECKNX CBOWCTB MOMYMNPOBOAHMKOB MO
MpocTble BewecTBa 1 CPaBHEHMIO C MeTanfiamMmn U gUanekTpukaMmu. ATOMHOE U 3MEeKTPOHHO-
XUMUYECKNE COEONHEHUS C ObIpOYHOE  pasynopsgoyeHve B MONYNPOBOOHUKAX.  OKCUTOHBI.
NonynpoBOAHMKOBBIMU CoBpeMeHHbIE  TEXHONMOMMM NErMpoBaHMst MNpPOCTbIX BELECTB U
CBOWCTBaMU Kak MOAErNbHbIE XUMUYECKNX COEOUHEHUN C MONynpoOBOSHUKOBBIMW CBOMCTBAMM Kak
0OBbEKTBI XMMUM TBEPAOrO TeNa | OOUH M3 OCHOBHbIX METOAOB YMpaBreHus ux yHKUNMOHANbHLIMU
CBOMNCTBaMMU.
8 30HHast CTpyKTypa nOMNynpOBOAHMKOB W OMTUYECKME CBOWCTBA.
MpsmMble ¥ HenpsMble MeX30HHble nepexodbl. LUnpoKo3oHHbIE
MeTogbl onTumMusaumm NOMNyNnpPOBOAHMKM C MPSIMBIMU MEX3OHHBIMWU Nepexogamn. Hutpuabl
dYHKLMOHaNbHbIX CBOMUCTB meTannos Il A rpynnel (13 rpynnet). MNony4eHne KpucTannos v NIIEHOK
LLIMPOKO30OHHbIX HUTpuga rannus. JlerMpoBaHue HuTpuaa rannus. [MpeumyllecTsa
MOMynpOBOAHMKOBbBIX COEAVHEHWUI | HUTPUAA rannusa no CPaBHEHUIO C KPEMHWEM WM apCEeHUOOM rannusi.
0N BbICOKOYAaCTOTHOM MUKPO- 1 | lMony4yeHne KkpucTanmoB M MNNEHOK kapbuga KpeMuud. [Monvtunmam
ONTO3MEKTPOHUKM, LUPOBBIX Kapbuga kpemHus. DU3UKO-XUMUYECKME  CBOWCTBA  PasnMYHbIX
TEXHOSorMin nonutMnoB  kapbwga  kpemHus.  [lepcnekTMBbl  NPUMEHEHNUS
LUMPOKO3OHHbIX TYronmaeKuMX MONyNpOBOAHUKOB B BbICOKOYACTOTHON
MMWKPO- 1 ONTO3NEKTPOHMKE.
9 CoBpeMeHHble Noaxoabl K

OonTMMMU3auun CBOMUCTB
nonynpoBO4HUKOBbLIX MatepunarnoB

Co3gaHne BO30OHOBNSIEMbIX MCTOYHUKOB SHEPInn. Q:’YH,D,aMeHTaJ'IbeIe
Hay4Hble NpPUHLUUMNbI I'Ip806pa3OBaHVIFI CONHEYHOM SHEpPrMn B




Ansl COrMHEeYHOoMn QHEPreTukn

AneKTpuyeckyto. BHeWwHWn n BHYTpeHHWA oToacbdekT. MpuHumn
nencteusa oToanekTpuyecknx npeobpasosatenen (P3l). P3N Ha
OCHOBE MOHOKPUCTanmoB M MOMWKPUCTANMoB KpeMHUsi. AMOPdHbIN
rMMOPOreHU3MpoBaHHbIN KpeMHWUiA. Tennypug kagmus n ero usunko-
Xummndeckne ceomctea. lNMonynposogHukoBble coeauHeHust AIBIIICVI:
Kpuctannuyeckass CTpykTypa U U3NKO-XMMUYECKMe CBOMCTBA.
OdpektuBHocTe PIMN. [NepcnekTuBbl MCMOMB30BaHUSA COSMHEYHbIX
HaTtapel B aHepreTuke.
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MepcrnekTMBbl NPUMEHeHUS
LLUMPOKO3OHHBIX METanMoKCUAHBIX
NOnynpOBOAHNKOB Ans
3KOMOMMYECKOro MOHUTOPUHra
aTMocdepHoro Bo3ayxa

MOHUTOPUHI YPOBHA 3arps3HeHus aTMoccepHoro Bosayxa - 3ajadva
rnobansHom aKkonorun. PyHOameHTanbHble HayyHble  MPUHLMNbI
NCnorib3oBaHus LLIMPOKO3OHHbIX NonynpoBOAHMKOB ans
[EeTeKTMPOBaHMS TOKCUYHBIX M B3PbIBOOMACHbLIX ra3oB B aTMOCepHOM
Bo3ayxe. Okcug onoea (IV) kak OCHOBHOM MaTtepuan Ons co3gaHus
rasoBbIX CEHCOpOB. [MpuHUMNManbHOe YCTPOMCTBO ra3oBbIX CEHCOPOB.
[MepcnekTnBbl MNPUMEHEHUA METaNNoOKCUAHbIX MOMyNnpPOBOAHUKOB C
AMEKTPOHHbIM M AbIPOYHBIM  TUMOM MNPOBOAMMOCTM B ra3oBOM
CeHcopuke. Mpobnembl NOBbLILLEHUSA CENeKTUBHOCTMU "
YYBCTBUTEMNBHOCTM ra3oBbIX CEHCOPOB.

11

MepcnekTuBHbIE HAHOMaTepuarbl
Ha OCHoOBe yrnepopga:
dynnepeHsbl, yrnepogHslie
HaHOTPY6KM, rpadeH

Knaccudumkaums dynnepeHos. CTpoeHuMe MOMeEKyn W XuMuyeckas
cBA3b B (pynnepeHax. [lonyyeHne dynnepeHoB M uX HU3KKO-
Xumundeckne csoncTea. [lepcnekTBbl MPaKTUYECKOro MpUMEHeHUs
dynnepeHoB.  OQHOCTEHHbIE U MHOFOCTEHHblE  YITepOoAHble
HaHoTpybkn (YHT). Metoabl nonydeHmsa YHT. Xumuyeckas cBaAsb U
ctpoeHne YHT. 30oHHas cTpykTypa U (PU3MKO-XUMUYECKMEe CBOWCTBa
YHT. T[padeH. 3oHHas cTpyktypa rpadeHa. [lepcnektuBbl
npakTuyeckoro npumeHexHusa YHT u rpadeHa.

12

OcHoBHbIE Npobnembl
COBPEMEHHOW KBAHTOBOW XMW

KBaHTOBasi MexaHuka Kak Od@EKTUBHbIM METOL OnuUcCaHus w
MOAENUPOBAHUSA XMMMUYECKOW CBSI3M B BellecTBe. MeToabl KBaHTOBON
MexaHuku. [pubnmkeHns, ncnonb3yemble B KBAHTOBOW XUMMM.
[MporHo3npoBaHMEe  CTPOEHUS U PEeaKUMOHHOM  CMOCOBHOCTU
XUMUYECKUX COEANHEHUIA CBA3M HA OCHOBE NpeaCcTaBreHnin 1 MeTOA0B
KBaAHTOBOW MEXaHUKN.

13

OcHOBHbIE COBPEMEHHbIE
npobnembl TEpMOANHAMUKN

CoBpemeHHasi MHTeprnpeTauusi 3MNMpUYeckux 3akoHoB JlaByasbe-
Jlannaca wn 3akoH [ecca: agOWMTUBHOCTbL TEMNOBbIX 3PPEKTOB B
MHOroCTagunHbIX npoweccax. Kputepun HanpaBneHHOCTH
XUMUYECKOro npouecca B pasnnyHbIX (PU3NKO-XUMUYECKUX CUCTEMAX.
PocT sHTponuu — KpUTepuii HanpaBneHns NPoLecca B U30NMPOBaHHbIX
cuctemax. CratucTuyeckasi WHTepnpeTaums 3HTponuu. [BuxyLias
cuna npouecca B 3aKpbiTbiX cucTeMax. Mepa ycTOMYMBOCTM
coeanHeHus. CBoboaHas 1 cBA3aHHasa SHeprus.

14

CoBpeMeHHble NPobemMbl XMMUK
KOMMIEKCHbIX COEAMHEHWIA

CoBpeMeHHble NpeacTaBneHns O XMMUYECKOM CBSA3N B KOMMIEKCHbIX
coeanHeHuax. MMO kak Hanbonee nepcrnekTMBHbIN METOA OMUCAHWUS
CTPYKTYPbl U CBOWCTB KOMMITEKCHBIX coegMHEHMN. CneKTPOXUMUYECKNIA
pag W m-cBA3blBaHWe  nuraHgos. MogenupoBaHue — CBOWCTB
KOMMMIEKCHbIX ~ COEOMHEHUA nepexodHblX MEeTannoB.  OKpacka,
reomeTpuyeckme M3oMepbl, MarHuUTHble cBoOWCTBA. JlabWNbHOCTb U
uHepTHoCTb. CTpyKTypbl KOMMnekcoB. BnusHue Ha cBoncTtBa
KOMMEeKcoB ymcrna d-anekTpoHoB MeTanna. PaBHoBecus ¢ ydactvem
KOMIMMEKCHbIX MOHOB.

15

CoBpeMeHHble Npobnembl prsnKo
— XMMUYECKOro aHanmsa
MHOIOKOMMOHEHTHbIX CUCTEM

DOUBNKO-XUMUYECKUIA aHanmM3 Kak OAWH U3 OCHOBHbIX METOA0B
uccnegoBaHusi  B3aumopgencTtBus B TBepaoM  Tene.  dasoBble
avarpammbl OBYX- " MHOFOKOMMOHEHTHBIX cuctem Kak
dyHOaMeHTanbHas OCHOBa HamnpaBIiEHHOro CUHTE3a maTepuarnoB C
3aJaHHbIMXW  CBOMCTBaAMWU. T-X [ P-T-x avarpaMmmbl
MHOFOKOMMOHEHTHbIX cucTem. HectexnomeTtpus XUMUNYECKNX
coeguHeHmn. OBnacTh roMOreHHbIX MPOMEXYTOYHbIX ha3. TBepable
pacTBopbl BONM3NM HOHBApWMAHTHbLIX Tovek pasoBbIX AnarpamMmm.
CoBpeMeHHble NpeacTaBneHnss o AanbToHugax u  bepronnugax.
[wnarpammbl cocTaB - CBOMCTBA. [peBpallieHnsi B TBEPOOM COCTOSHUM.

16

OcCHoBHble COBpEeMEHHbIe 3aaa4n
y4yeHusa o XMMWNYECKOWN CBA3N B

Passutne I'Ipe,D,CTaBJ'IeHVIﬁ O XMMMYECKOW CBSA3N B TBEPAbIX Teax.
KBaHTOBO-MexaHn4eckme pacyeThbl 30HHOM CTPYKTYpPbl TBepAbIX Tersl.

9




TBEPAbIX Tenax

nOpﬂ,D,OK CBSI3W, MarHUTHbIE WU ONTUYEecCKMe cBoncTBa. KoBamneHTHO -
MOHHO - MeTamnunyeckaa npupoaa XMMWYECKON CBSA3M B TBEpPObIX
Tenax, COOTHOLLeHWEe BKNagoB N UX BIMUAHUE Ha CTPYKTYpy U (bI/I3I/IKO-
XMMUYECKNE CBOWCTBA TBEPAbIX TEn.

17 Mpoueccbl MacconepeHoca B cUcCTEMax C ydacTMem TBepAow doasbl.
AKTyanbHble 3agaym obLen HayyHble OCHOBbI (hM3UKO-XMMMUYECKMX MNpoueccoB  OnTuMusaums
TEOPUM XMMUYECKMX NPOLIECCOB | XMMMKO-TEXHOIOMMYECKUX  MPOLECCOB  MOMy4YeHus BeELWEecTB C
3ajaHHbIMW CBOMCTBaMM Ha OCHOBE MOCEeHUX Hay4YHbIX J4OCTWKEHUIA.
18 MHdopmaumoHHas oueHka 9KCMNPECCHOCTH, paspeLuato-Len
Teopust nHopmaumm B CMOCOBHOCTM ¥ BOCMPOM3BOAMMOCTU  Pe3yrbTaToB  XMMMWUYECKOTO
aHanNUTUYECKON XUMUN aHanusa, BblOop Hambonee MHPOPMATUBHOIO METOA4A XMMMUYECKOrO
aHanusa.
19 Teopusa onTuMmMsauum B rasoBOW M XKWAKOCTHOM Xpomartorpadun,
Xpomartorpaguieckuii MEeTO asgeneHus CTEepeon3oMepoB,
HoBble meToapl P pac 4 pasg p p
npMMeHeHne B  XpomaTorpachmm  CBEPXCLUMTBIX  MONMMEPOB,
XpomaTtorpagu4eckoro aHanmsa . N
napamMeTpbl yOAEpXXMBaHUSA B rasoBON M XXMAKOCTHOW xpomaTorpadum.
MeTop, kanunnsipHoro anektpodopesa, obnactn NpUMeHeHUs.
20 MarHuTHbIn  pe3oHaHC B XxXuMun UM MeguumHe. CnuH-CNUMHOBOWN
B3aumMoencTeue, OByMepHas CMeKTpocKonus AMP,
MarHuT HaHCcHasa TOMOT ms. Macc-cnekTpomeTpuyeckmin
CoBpeMeHHble crnekTparnbHble a OpesoHaHcHa omorpad acc-ClekTpOMETPUiec
MeTOb! aHanaa MeTo4 aHanusa, MeTOoAbl MWOoHM3aumuM o6pasua, pasgeneHve u
perMctpaumsi WOHOB, KAYeCTBEHHbIA W KONMYECTBEHHbLIA aHanu3
BELLECTB, aHanM3 6enkoB N MUKPOOPraHM3MOB. ONEKTPOTEPMUYECKUI
MeTod aToMHO-abcopbUMOHHOro aHanmsa.
21 OnekTpoxumuyeckne ceHcopbl U BuoceHcopbl. MembpaH-Hble
lMepcnekTtuBa passutus NOTEHUMOMETPUYECKNE CEHCOpbl, aMnepoMeTpu4eckue CeHCOopbl,
ANEKTPOXUMUYECKNX METOL0B KOHOYKTOMETPUYECKME CEHCOpPbl Ha OCHOBE MNOMNYNPOBOAHMKOB W3
aHanmsa OKCMOOB METannoB, MNbe303NEKTPUYecKne rasoBble CEHCOpbl W
©roceHcopbl.
22 XpomaToMacc-CnekTpoMeTpusl, TaHOEMHash  MacC-CneKTpoMeTpus.
KannnnsapHeli anektpodopes—macc-crnekrpometpus. poekTt «l'eHom
MmMbpunaHble MeToabl aHanmaa o
yenoseka». CekBeHunpoBaHue n amnnudukaums OHK. [BymepHbIn
renb-anekrtpgopes. NoeHtudunkaums 6enkos.
23 OpraHnyeckass XxuMmsi  Kak ofgHa wu3 Haubonee OUHAMUYHO
pa3BMBalOLLNXCA OTpacrien COBpPEMEHHOM Xumun. [lepcnekTuBHbIE
AKTyarnbHble HanpaBneHns
o HanpaBneHUs OpraHM4eckoro cuHTesa. «3eneHas» XMMUsS Kak HoBas
pasBUTMSA OpraHU4YecKon XMmMmm 9
napagurma  opraHudecko  xumun.  OCHOBHble  HayyHble U
3KCMepUMEHTaNbHbIE MPUHLNMBI «3ENIEHON» XUMUN.
24 OcHOBHbIE NpeacTaBrneHns o [vnana3oH MMKPOBOMHOBOTO M3ny4eHnsi. MexaHn3mbl B3aMMog4encTBms
B3aNMOLENCTBUN MUKPOBOJSTHOBOIO M3My4YyeHus ¢ BewwecTBoM. KosduuueHT notepb,
MMWKPOBOJTHOBOIO M3My4YEHNs C KoadhpuumeHT paccemBaHud. [locyga v pacTBopuTENM B peakumsix C
BELLECTBOM MMWKPOBOHOBBIM M3ITyYEHMEM.
25 MICTOYHUKN MUKPOBOSTHOBOIO
XapaktepucTmka OCHOBHbIX TUMOB MWKPOBOJTHOBLIX PEaKTOPOB.
N3MNy4YeHUs N TEXHUKA
OpgHoooMOoBbIE Y MYNbTUOOMOBLIE paboyne KaMepb.
npoBefeHns obnyyeHnst
26 MeTogbl NOBbILLEHUS CKOPOCTH CwvHTe3bl Nog, aTMOCHEPHbIM AaBNEHWEM, CUHTE3bI MO, MOBbILLEHHBIM
XUMWYECKNX PEAKLIMIA B YCINIOBUSAX | AABMEHUEM, CUMHTE3bl 6e3 pactBopuTtens (TBepaodasHble CUHTESbI).
MMWKPOBOTHOBOW aKTUBaL MK MpenmyLLecTBa MUKPOBOSTHO-BOIO HarpeBsa.
27 lMpobonogrotoBka. Peakumm pasnoXeHus, OKWUCMEHUS, CyLUKa,
Jervgpataums B yCroBUSIX MUKPOBOJSTHOBOTO M3nyyeHus. PereHepauus
[MpMMeHeHe MUKPOBOSTHOBOTO |
ocywwmtenen n  copbeHtoB. CuHTE3  MeTannoopraHu4eckux
N3ny4yeHns Onsi aktmeaumu g y
| coeguHeHun. [Mpumepbl peakuun ankunMpoBaHUS, auMnMpoBaHWs,
OpraHUYecKnx peakumm
aueTUNMpPOBaHust, reTEPOLMKIN3aLMKN, MpOoTEeKaLWmMX B YCIOBUAX
MMWKPOBOTHOBOW aKTUBaL MW,
28 [MepcnekTuBHbIE HaNpaBneHus Knaccudmkaumsi OCHOBHbIX HanpaeneHui pa3BuTis COBPEMEHHON
pasBUTMS COBPEMEHHOMN XUMUM NOSIMMEPOB U BbICOKOMOSEKYNSAPHbIX coeguHeHun (BMC).
NONMMEPHON XM CuvHTe3 BMoNorMyeckm COBMECTMMbIX NONMMEPOB.
29

yn paBJjieHne npoueccamm

SnemeHTaprle peakuunmn pa,u,MKaanon N MOHHOM nosimMmepunsagunn.
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pagukanbHOM N NOHHOWN

OueHKa peakUMOHHOM CnocoOHOCTU MOHOMEPOB. B3anmocBasb mexay

nonumMepusauum CTPYKTYpPOM 1 CBOWNCTBAMU NOMUMEPOB.
30 MpeacrtaBneHve 0 HAHOKOMMO3UTax Ha OCHOBE MOMMMEPOB.
MonumepHble HAHOKOMMO3UTHI,
N MpuHUMNbI knaccudukauumn. OCHOBHbIE CNOCOOLI MONYyYeHUs
nonyyeHne N CBOUCTBa -
NONIMMEPHbLIX HAHOKOMMO3UTOB. B3auMOCBA3b CTPYKTYpa - CBOUCTBA.
20 MwuuennoobpasoeaHme (MO) B pacTtBopax konnouaHbix [1AB.
HTpOMUIHaA npu MO. Monum n3m muuenn. Todka u nuHuA
PactBopbl konnovaHeix NAB kak OHTPO as npvpona MO . ° oppu3 He otika
Kpadpra. Contobunusaums: MexaHu3M n  TepMoauHaMUKa.
camoopraHusyroLmecs cpefbl
Mwukpoamynbcun. Peakunun B OpraHn3oBaHHbIX
YNbTPaAMUKPOreTEPOreHHbIX cpegax.
13.2 Pasgenb! AucUMniMHbI U BUAbI 3aHATUI:
Buabl 3aHaTU (4acoB)
Ne HanmenroBanue paspena Mpaktude- | JlabopaTop- |CamocTosiTenbHas
n/n ANCUNNNUHbBI Jlekuun P partop Bcero
ckue Hble paboTta
1 BeeneHwue. Llenb, 3agaun n 5 i . > 4
CTPYKTYpa y4ebHoro kypca
Pornb 1 mecto dunsmnyeckon xmummm
2 | cpeau xummnyeckunx Hayk. OCHOBHblE 4 - - 2 6
pasgenbl prU3nYeckon XumMmu.
3 TepmoanHamMyka paBHOBECHbIX U 4 4 8
HepaBHOBECHbIX NMPOLIECCOB.
CoBpemeHHble npobnembl
4 XUMUYECKOWN KNHETUKMN U 4 --- --- 4 8
KaTanuTuyecKMx NpoLeccoB
5 XvMUsi HaHOPa3MEPHbIX CUCTEM 4 4 8
6 | X“Mus TBEPAOTO Tena: OOBLEeKTLI U 2 > 4
MEeTOA0Mornsa nccneaoBaHun
lMpocTble BelwecTBa U XMMUYECKue
coeguHeHus ¢
7 NonynpoBOAHNKOBLIMU CBOMCTBAMM 3 3 6
Kak mofenbHble 06BbEKTbI XMMUK
TBEPAOro Tena
MeTogbl onTUMU3aLmMn CBOMCTB
PYHKUMOHAMNbHbIX LUIMPOKO3OHHbIX
8 NonynpOBOA-HUKOBbLIX COEQUHEHWUI 4 4 8
0119 BbICOKOYaCTOTHON MUKPO- U
ONTO3MEKTPOHUKM, LNPOBbIX
TEXHONOrnm
CoBpemMeHHble Noaxoabl K
9 onTMMU3aLIUKN CBOWCTB 4 4 8
NonynpoBOAHMKOBbLIX MaTtepua-nos
4718 CONMHEYHON JHEPreETUKM
[MepcnekTuBbl NPUMEHEHWS
LLUMPOKO3OHHbIX METamnfOKCMOHbIX
10 NonynpoBOAHUKOB AN 3 --- --- 3 6
3KOJTOMMYECKOro MOHUTOPUHIA
aTMocepHoro Bosagyxa
lMepcnekTuBHbIE HAHOMaTepuUarbl
11 Ha OCHOBe yrnepoja: ynnepeHsi, 4 --- --- 4 8
yrnepogHble HaHOTPYOKK, rpadeH
12 OcHOBHbIE NPOGNEMbI COBPEMEHHOM 4 4 8
KBAHTOBOW XMMMWU
OCHOBHbIE COBPEMEHHbLIE
13 P 2 2 4
npobnemMbl TEpMOAMHAMMUKM
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CoBpeMeHHble NpoBremMbl XUMUK

14 - 4 4 8
KOMMNEKCHbIX COeAUHEHUI
15 CoBpeMeHHble Npobnembl U3MKO — 4 4 8
XUMMUYECKOro aHanusa
16 OcHoBHbIE COBpEMEHHbIE 3aaa4un 5 > 4
Y4EHMS O XMMUYECKOW CBA3U
17 AKTyanbHble 3agayum obLyern Teopum 5 . . > 4
XUMMUYECKMX NPOLIECCOB
Teopus nH Mauun B
18 eopusl Mropmau 2 2 4
aHanMTU4eCcKon XMmMuu
HoBble MeToabl XpomaTo-
19 abl Xp 4 — - 4 8
rpacomyeckoro aHanusa
CoBpeMeHHble cnekTparbHble
20 p p 4 J— -—- 4 8
MeToAbl aHanusa
MNepcnekTuBa pa3suTus
21 3NEKTPOXUMUYECKUX METOA0B 4 - - 4 8
aHanusa
22 "mMbpunaHble MeToabl aHanmaa 4 --- --- 4 8
23 AKTyanbHble HanpaeneHus 5 5 4
pasBUTUSA OpraHMYeCKON XMMUmn
OcHoBHblE NpeacTaBneHns o
24 | B3aumMogencTBUN MUKPOBOTHOBOTO 4 -- - 3 7
N3MNy4YeHUs C BELLECTBOM
VICTOYHMKN MUKPOBONHOBOTO
25 | n3ny4vYeHns n TexHuka npoBeaeHus 4 3 7
obny4veHus
MeTogbl NOBbILLEHUS CKOPOCTH
26 XUMMWYECKNX peaKkLmii B yCNOBUSAX 4 - - 4 8
MMWKPOBOTHOBOM aKTUBaL MK
[MpMmMeHeHne MUKPOBOSTHOBOTO
27 N3nyvyeHna ons aktmeaumm 4 --- --- 4 8
OpraHN4Yecknx peakuum
[MepcnekTuBHbIE HanpaBneHus
28 pa3BUTUSA COBPEMEHHOM 4 4 8
NONUMEPHON XMMUK
YnpaBneHue nporeccamm
29 pagukanbHOM N NOHHON 4 4 8
nonvMmepusaumm
MonMmepHbie HAHOKOMMO3UTbI,
30 P ! 4 4 8
nony4YeHne 1 CBOMCTBa
31 PactBopbl konnouaHblx MNAB kak 4 4 8
camMoopraHusyLmecs cpeasbl
UToro: 108 104 212
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14. MeToauyeckue ykasaHus ons obydyarowmxca no 0CBOeHUI0 AUCLUMIIUHbI

OpraHM3au,|/19| n3yvyeHunda gucumniimHbl npeanonaraeTt:
e UN3y4YeHNe OCHOBHbIX N OOMNOJTHUTENbHbIX NUTEepaTypPHbIX NCTOYHUKOB;

peLweHne npakTn4ecknx 3agad, npennoXeHHblX npenogasatenem ans pa60TbI Ha Nnekunax;
BbIMNOJIHEHNE KOHTPOJIbHbIX pa60T;

TECTUpPOBaHME;

TeKyLLl,I/IIZ KOHTPOJIb yCneBaemMoOCTU B cbopme YCTHOro onpoca no OCHOBHbIM pasgenam

ONCLUMNINHBI.

15. MNepeyeHb OCHOBHOM W [AOMNONHUTENBLHOMW NUTepaTypbl, PECYypCOB WHTEpPHEeT, HeobxoauMbIX AN
OCBOEHUA AUCLUMUNIUHBLI (CrIUCOK fiumepamypbl oghopmrssemcss 8 coomeememeuu ¢ mpebosaHusimu OCT u
ucronb3yemcs obwiasi ckeo3Hasi Hymepauyusi 01 8cex 8u008 UCMOYHUKOS)

a) ocHOBHasl nuTepaTypa:

Ne n/n NcToYHUK
EpemuH B.B. OcHoBbl onsnyeckon xmmmn. YyebHoe nocobue B 2 4. 1/ B.B. EpemnH .— 3-e

1 n3g. an. — Mockea : BUHOM. JlabopaTopust 3HaHui, 2013 .— 322 ¢. — (Y4ebHuWK Ans BbiCcLIEN
wkonbl) . <URL:http://biblioclub.ru/index.php?page=book&id=214231>
"oHyapos E.I. Teopusa xumuyeckux npoueccos: n3bpaHHele rnasbl / B.FKO. KoHgpaiwuh, E.T.

2 "oHyapos, HO.IM. AduHoreHoB, A.M. XosuB. - BopoHex: N3a-Bo BopoHex. roc. yH-Ta, 2012. —
288 c.
MoHyapos E.IM., KoHgpawwuH B.1O., Xosus A.M., AduHoreHos HO.I1. KpaTkun kypc

3 TeopeTUYeCcKon HeopraHnyeckon xummn. YuebHoe nocobue. Cankr-lNetepbypr: JlaHb, 2017. —
464 c.

4 Mionnep Y. CTpykTypHasa HeopraHudeckas xmmusa /Y. Mionnep. — JonronpygHein : A
«MHTennekT». — 2010. — 356 c.
FotTwTanH . Pn3mKo-xummnyeckme ocHoBbl MatepuanoBegenua / I. FoTTwTanH. - M. : BUHOM.
JlTabopatopusa 3HaHun, 2009. - 400 c.
Yran A. A. O6was n HeopraHnyeckasa xumusa / A. A. Yran. - M.: Bbicw. wk., 2007. - 527 c.
OHuUMKnoneans NonynpoBoAHUKOBLIX MaTepuanos. oa. pea. K.A. [xekcona n B. LLpéTepa.
Tom 2. lNep. ¢ aHrn. nog pea. 3.1. JomaiueBckon. — BopoHex : Bogonen. 2011. — 919 c.

8 Ycnexu aHanutuyeckonm xmmmmn: K 75 — netuto akagemuka HO.A. 3onotoea. — M.: Hayka, 2007 .-
391 c.

9 KpuctunaHn I'. AHanutnyeckas xumus: B 2 Tomax. — . Kpuctman. — M.: BMHOM, nabopaTopus
3HaHun, 2009 . — (Nyywuni 3apyoexHbIn y4ebHuk).- T.2.- 504 c.
Bakynes, B.A. OcHoBbI Hay4YHOro uccnegosaHus: y4ebHoe nocobue. / B.A. Bakynes, H.IT.

10 Benbckas, B.C. bEepceHeBa. - Ekatepunbypr: M3a-Bo Ypan. YH-Ta, 2014. - :63 c.-
URL:http://biblioclub.ru/index.php?page=book&id=275723&sr=1

11 Czng;mxos H0.[. BeicokomonekynsipHble coeauHeHus / KO.[.Cemumkos. — M. : Akagemus, 2008.
- C.

12 Tarep A. A. dusnkoxummna nonmmepos/A. A. Tarep. - M.: Xumus, 2007. - 544c.

13 Kupees B.B. BbicokomonekynsapHble coegmHenus/B. B. Kupees. - M.: FOpawt, 2013. — 602 c.

0) mononHuTenbLHasA nuTepaTypa:

Ne n/n McTouHUK

1 XayckpodT K. CoBpemMeHHbIn Kypc obwen xumum: B 2 T. / K. XayckpodT, 3. KoHCTa6:. - M.:
Mwp, 2002. - T. 1. — 540 c.

2 XayckpodT K. CoBpemMeHHbIl Kypc obuen xumun: B 2 T. / K. XayckpodT, 3. KoHCTa6m. - M.:
Mwp, 2002. - T. 2. — 540 c.

3 MaHknH B.HO. Kak obpasyeTtcst xuMmmnyeckas CBs3b U NpoTekaoT XuMmmyeckme peakumm / B.1O.
"aHkuH, KO.B. MaHkmH. — M.: N3gatenbckas rpynna «padvuay, 2007. — 320 c.

4 AdpmHoreHoB HO.I1. PU3NKO - XUMUYECKUIA aHANN3 MHOFOKOMMOHEHTHbIX cuctem / KO. 1.
AdmHoreHos, E. I'. ToHyapos, I'. B. CemeHoBa, B. 1. 3nomaHos. - M.: MO®TU, 2008. — 332 c.

5 duanyeckasn xumus : y4eb. ans sy3os B 2 kH. / K.C. KpacHoB [ n gp.] ; nog pea. K.C. KpacHoga.
— M. : Bbicw. wk., 2001. — KH. 1 : CTpoeHue BellecTBa. TepmoanHammka. — 511 c.

6 duanyeckan xumus : y4eb. ans sy3os B 2 kH. / K.C. KpacHos [u ap.] ; noa peg. K.C. KpacHoBa. —
M. : Bobicw. wk., 2001. — KH. 2 : QnekTpoxumusi. Xummdeckasi KWHeTMKa 1 katanus. — 318 c.

7 ByuyaueHko A.J1. Xumunsi Ha pybexe BEKOB : cBepLueHus 1 NporHo3bl /A.J1.byyayeHko //Ycnexu
Xummn. - 1999. - T.62,Ne2. - C. 99-117

8 TpetbsikoB HO.[1. CamoopraHu3aumsi B (oM3NKO-XUMNYECKMX CUCTEMAX HA MYTW CO30aHNSI HOBbIX
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https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2681&TERM=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD,%20%D0%92.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=214231
http://biblioclub.ru/index.php?page=author&id=105666
http://biblioclub.ru/index.php?page=author&id=105666
http://biblioclub.ru/index.php?page=author&id=105667
http://biblioclub.ru/index.php?page=author&id=105668
http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=book&id=275723&sr=1

maTepuanos /K0.[.TpeTbskoB // HeopraHudeckne matepuansl. - 1994. - T.30,Ne3. - C.291-305

9 MaHknH B.HO. Kak obpasyeTtcst xuMmmnyeckas cBs3b U NpoTekatoT XuMmmyeckme peakumm / B.1O.
"aHkuH, KO.B. MaHkuH. — M.: N3gaTenbckas rpynna «paHuuay, 2007. — 320 c.

10 Ashby M.F., Shercliff H., Cebon D. Materials: Engineering, Science, Processing, and Design. 3d
Edition. — Oxford: Elsevier — Butterworth Heinemann, 2013. — 784 p.

11 Ashby M.F. Materials and the Environment: Eco-informed Material Choice. 2nd Edition. —
Oxford: Elsevier — Butterworth Heinemann, 2012. — 628 p.

12 XuMUKM-aHanuTukm o cebe n ceoelt Hayke / Peq.-cocT. O.A. 3onotos 1 B.A.lLlanowHuk.- M.:
KHuwxHbIn gom «JIMBPOKOM», 2011. — 320 c.

13 Jlebeper A.T. Macc-cnektpomeTpus B opraHmdeckon xumun/ A.T. JNlebepes. — M..BMHOM,
nabopaTopusi 3HaHui, 2003. — 493 c.

14 g):g)GMMSH P. MarHuTHbIn pe3oHac B xumun 1 meguuunHe P. ®dpumaH . — M.:KPACAH[, 2009. —

C..

15 Puanu M. F'eHom / M.Pugnu.- M.: Qkemo, 2008. — 432 c.

16 PomaHoea H.H. MukpoBonHoBoe obny4eHune B opraHnyeckom cuHtese / H.H. PomaHoBa, A.l".
'paBuc, H.B. 3bik // Ycn. xumun. — 2005. — T. 74, Ne 11. — C. 1059-1105.

17 BepaoHocos C.C. MukpoBonHoBoe uanyyeHve B xumudeckon npaktuke / C.C.bepgoHocos, O.I'.
BepaoHocoa, WN.B. 3HameHckas // Xum. TexHonoruda. — 2000. — Ne 3. — C. 2-8.

18 Loupy A., Microwaves in organic synthesis / A. Loupy. — WILEY-VCH. — 2006. — 1032 c.

19 Lidtsrom P. Micro wave-assisted organic synthesis a review / P. Lidtsrom, J. Tierney,
B.Wathey, J. Westman // Tetrahedron. — 2001. — V. 57. — P. 9225-9283.
KysHeuos [1.B., NprmeHeHne MUKPOBOMHOBOTO N3MyYeHNs1 B CUHTE3€ OpraHN4eCcKmx

20 coeguHeHun / [1.B. KysHeuos, B.A. Paes, I".J1. KypaHos, O.B. Apanos, P.P. Koctukos // XKypH.
Opr. Xum. — 2005. —T.41. - C. 1757-1794.

21 LWykmn E.O. KonnongHasa xumus / E.O. WykuH, A.B. Mepuos, E.A. AmenuHa. — M. : Bbicw. WwKk.,
2004. — 444c.

22 KabaHoB B. A. KomnnekcHo-pagukanbHas nonumepusauus/B. A. KabaHos, B. I1. 3y6os, O. [1.
Cemunkos. - M.: Hayka, 1987. - 256¢.

23 BepexHukos B.H. M3bpaHHble rnaBbl konnongHom xummnm (y4ebHoe nocobue).. 2011. http://e-
science.ru/chemistry/e-book/

24 MwuuennoobpaspsaHue, conobunnsaums, MMKPOaMynbchn ,/ NOA pea.
B.H.M3mannoson — M. : Mup, 1980. — 453c.

o5 Cymm B.[. O6bekTbl 1 MeToAbl KONMMoOUAHOM XuMumn B HaHoxumumn / 6.[0.Cymm //
Yenexu xumun. — 2003. — T. 69. - Ne 11. — C. 995-1007.

B) 6a3bl AaHHbIX, UHHOPMALMOHHO-CMNPABOYHbIE U MOUCKOBbLIE CUCTEMDI:

Ne n/n NcTouHmK
http://www.en.edu.ru/ - ECTeCTBEHHO-Hayu4HbIi 0Opa3oBaTeNbHbIA NopTan - ABNAeTcA

1 COCTaBHOW YacTblo dhegepanbHoro noptana "Poccunckoe obpasoBaHme”. Coaepxut pecypchl u
CCbIJIKM Ha Pecypchbl MO €CTECTBEHHO-HAYYHbIM aAncumnianHam (umsmka, xummsa n buonorus).

> http://window.edu.ru/ - nHbopmaumnoHHasa cuctema «EgmHoe okHO gocTyna K
obpasoBaTenibHbIM pecypcamy.
http://vovr.ru/ «Bbicluee obpasoBaHue B Poccum» - Hay4HO-negarormyeckui xxypHan

3 MwuHucTepcTBa obpasoBaHus n Haykn P®. B xxypHane nybnukyoTcsa pesynbTaTbl MCCNEAOBaHWN
COBPEMEHHOI0 COCTOSIHMSA BbICLIEN LWKOMbl Poccum, obcyxaatoTcst BONPOChl TEOPUKN Y MPaKTUKK
rYMaHUTAPHOro, ECTECTBEHHO-HAYYHOIO M MHXEHEPHOrOo BbicLlero obpasoBaHuns.
http://www.elibrary.ru —Hay4Has anektpoHHas 6ubnmoteka eLIBRARY.RU - kpynHenwmni
POCCUMNCKMIN MHAOPMALIMOHHBIN NopTan B 0651acTu Haykun, TEXHONOTMK, MEAULIMHBI U

4 obpasoBaHus, cogepxallmi pecdpepaTthbl U MOSTHbIE TEKCTbI 6onee 12 MIH. Hay4HbIX CTaTen n
nybnukaumn. Ha nnatgopme eLIBRARY.RU gocTtynHbl anekTpoHHble Bepcun 6onee 1400
POCCUMCKMX HAYYHO-TEXHUYECKUX XXypHarnoB, B ToM yucrie 6onee 500 XypHanoB B OTKPbITOM
JocTyne.
http://www.chem.msu.ru/rus/ - Chemnet - opuumanbHoe anekTpoHHoe n3gaHme XMmMm4eckoro
dakynbTeta MIY B Internet
OnekTpoHHas 6mubnmoTeka BopoHEXXCKOro rocygapcTBeHHOro yHmBepeuteTa www.lib.vsu.ru

7 MHdbopmaumoHHas cucteMa "YHuBepcuteTckasa bubnumoreka ONLINE" —
http://biblioclub.ru

8 «AnanuTtuka-Mup npodgeccnoHanos» MHTEPHET NMOPTAJT XMMNKOB-AHAINTMTUNKOB
http://www.anchem.ru/

9 VIHTepHEeT-pecypcbl N0 METOA4AM XMMUYECKOro aHanumaa - http://www.rusanalytchem.org

10 MHTepHeT nopTtan ang xumukoB http://www.chemweb.com

11 ViHTepHeT nopTa ¢ 6a3oi gaHHbIX N0 NOCNeA0BaTENbHOCTM aMUHOKUCIOT B Genkax
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http://e-science.ru/chemistry/e-book/
http://e-science.ru/chemistry/e-book/
http://www.en.edu.ru/
http://window.edu.ru/
http://vovr.ru/
http://www.elibrary.ru/
http://www.chem.msu.ru/rus/
http://www.lib.vsu.ru/
http://biblioclub.ru/

http://pir.georgetown.edu

12

American Chemical Society ACS Publications - nonHoTekcToBasi 6a3a gaHHbIX Hay4YHbIX
XypHanos, http://pubs.acs.org

13

John Wiley & Sons Wiley Online Library - nonHoTekcToBas 6a3a AaHHbIX HAay4YHbIX XXypHarnoB,
http://www.interscience.wiley.com

14

Springer (nnatdopma SpringerLink) SpringerLink - nonHoTekcToBas 6a3a AaHHbIX HAY4YHbIX
XypHarnos, http://www.springerlink.com

16. [MepeyeHb y4yeOHO-meTOOMYecKoro obecnevyeHUs AN camMocTosiTeNibHOM PpaboTbl  (yyebHo-
mMemoodudeckue pekomeHOauyuu, nocobus, 3adaqyHuKu, Memodudyeckue yKa3aHusi Mo 6bINOSTHEHUK MPaKmu4YecKux
(KoHMposibHbIX) pabom u dp.)

Ne n/n NcTouHMK
1 CO60pHMK NpYMepOoB 1 3aaad Nno anekTpoxummnmn: yuebHoe nocobue / A.B. BBegeHckuii u ap. -
CaHkr-lMeTtepbypr, Mockea, KpacHogap: 36C JlaHb, 2018. — 205 c.
KnHeTnka aneKkTpoxMmMm4eckmx npoLeccoB: y4ebHoe nocobue ans Bysos: Y. 1. Ctagus
> nepeHoca 3apsga / A.B. BeegeHckuin, H.b. Mopo3oBa, E.B. BobpuHckas ; BopoHex. roc. yH-T
.— BopoHex : spatensckun gom BIY, 2017 .— 117 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf>
KnHeTrka aneKkTpoxmumMm4eckmx npoLeccoB: y4ebHoe nocobue ansa By3os: Y. 2. Ctagun
3 anddpysum n xummndeckon peakumn / A.B. BeegeHckuin, H.b. Mopo3sosa, E.B. BobpuHckas ;
BopoHex. roc. yH-T .— BopoHex: N3gatenbckun gom BI'Y, 2017.— 60 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf
OKOMOrn4Yeckn YMCTble CUHTETUYECKME METOAbI B XUMuM : y4ebHO-meToamnyeckoe. nocobre ang
4 By30B / cocT. : X.C. Wuxannes, M.FO. KpbicnH, H.B. Ctonnosckas, A.B. 3opuHa .— BopoHex :
VsgaTtenbcko-nonurpaduyeckun ueHtp HayyHas kHura, 2012 .— 24 c..
CoBpeMeHHble MeToAbl CUMHTE3a reTepoUUKIIMYECKMX COeauHEeHUn : yy4ebHO-meToamdeckoe.
5 nocobue ans By3os / cocT. : X.C. Wwnxanues, M.1O. KpbicuH, H.B. Ctonnosckas, A.B. 3opuHa
.— BopoHex : spgaTtenbcko-nonurpadudeckmii LeHTp HayyHas kaura, 2012 .— 21 c.

17. UHdopMaLNOHHbIE TEXHONOIMU, UCNONb3yeMble AN peanu3aumm y4ebHon AUCLUMNNUHDbI, BKITHOYas
nporpamMmHoe obecneyeHne u UHHOPMaLMOHHO-CNPaBOYHbIe CUCTEMbI (NPU HEOO6XO0AUMOCTH)

Mpn peanusaumMn OUCUUNIUHBI C WUCMONb30BaHUEM AWCTAHLMOHHBLIX ObOpasoBaTenbHbIX TEXHOMOUi

NCNONb3yTCA WHCTPYMEHTbI 3MIEKTPOHHOM MHGOPMAaLMOHHO-00pa3oBaTenbHOM cpeapl

yHuBepcuteT BIY» (https://edu.vsu.ru), anekTpoHHasa noyTa, MEeCCEHAXEpPbI U COLICETMH.

18. MaTepmanbHO-TeXHMYECKOEe obecnevyeHne AUCLMNIIUHDI:

JIEKLUMOHHBbIE 3aHATUSI NPOBOAATCS B cneunanbHO NogroTOBIIEHHON ayauTOPUN, OCHALLLEHHOW NPEe3eHTaLMOHHON

TexHukon, Tabnuuen MeHgeneesa 1 HeobxogMMbIMK MriakaTammn-cxemamu. lNepcoHanbHble KOMMNbIOTEPDLI C

goctynom B MIHTepHeT; MynbTumeaunHein npoektop BENQ, akpaH, HOoyTOyk. MynbTumegunHble nekumum no Kypey

"AKTyanbHble 3agadn xumumn TBepgoro tena" © Alexander M. Samoylov 2015 - 2017.

BIY «BOneKTpoHHbI

19. OueHo4HbIe cpeacTBa AJNA NPOBeAeHUs TEKYLLEN N NPOMEXYTOYHOM aTTecTauun

Koa v copepxaHue MnaHupyemble pesynbTaTtbl 00y4eHus OTanbl
KoMneTeHuun (Mnu (mokasaTenu QOCTMKEHUS 3afaHHOro dopMMpoBaHMs dOC*
ee yactu) YPOBHSI OCBOEHUS KOMMNETEHLNN KOMMEeTEHUMM (cpeactBa
nocpeacTsoM oOPMUPOBAHMNS 3HAHNIA, (pasgensl (TeMbl) OLEHMBaHWS)
YMEHWIA, HABbIKOB) AVCUMMITMHBI UITKn
MOLYNS U NX
HaVMeHOBaHWe)
OlK-1 3HaTh: KoHTponbHas
CnocobeH - MecTo U pornb XMMum B ecTectBeHHbix | 1, 2, 3, 5,7, 8, 10, pabota Net,
BbIMOJTHATb HayKax, Hanbonee ouesmgHble | 15, 16, 18, 19, 21 - KoHTponbHas
KOMMSEKCHbIE nepcrneKkTuBbI " npo6nemsl, | 31 paboTa Ne 2,
3KCMepUMEHTanbHbIE | onpeensiowine  KOHKpPeTHyl  obnactb KoHTponbHas
N pacyeTHo- OEeATenbHOCTY; pa6boTta Ne 3,
TeopetTnyeckme - rnaBHble nNpobrnembl COBPEMEHHON KoHTponbHas
nccrneqosaHnAa B dumanyeckon XumMuu, 0cobeHHOCTH pabota Ne 4,
“3bpaHHOM 06nacT | nocTpoeHus Kypca rno usn4eckon Xummm KoHTponbHas
XVUMUN UNN CMEXHBIX | B YHMBEpPCUTETaxX U TEXHUYECKUX By3ax pabota Ne 5,
HaykK C Poccun 1 3a py6exom; KoHTponbHas
ncnonb3oBaHNEM - CyLleCTBYylOLWME OrpaHNYEHNs KBAHTOBO- pabora Ne 6,
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http://pubs.acs.org/
http://www.interscience.wiley.com/
http://www.springerlink.com/
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf
https://edu.vsu.ru/

COBPEMEHHbIX
npmbopos,
nporpammMHoOro
obecneveHusi 1 6a3
OaHHbIX
npoceccuoHansHoOro
HasHa4yeHus

OrK-2

CnocobeH
aHanu3npoBaTb,
NHTepnpeTnpoBaTb U
obobuwaTtb
pesynbTaThl
3KCNepUMEHTanbHbIX
N pacyeTHo-
TEOpPEeTUYECKUX
paboT B n3bpaHHOMN
obnactn xumMum unm
CMEXHbIX Hayk

MeXaHN4eCKMX npegcraeneHuni o
Np1poae XUMUYECKON CBA3N;

- mMeToabl HepaBHOBECHOW
TepMOANHAMMKM ans onucaHus
npoLeccos camoopraHusaumm B
OTKPbITbIX CUCTEMAX;

- 0COBGEHHOCTM nepeHoca 3JHeprun wu
BellecTBa B COMPSHKEHHbIX CUCTEMaX,
cucTemax c NONOXUTENBHOW,
oTpuuartenbHon obpaTHOW CBSA3blO WU
«HECBSAI3aHHbIX» cUCTEMaX;

- OTNUYUTENbHbIE NpU3HaKm
paBHOBECHbIX, HepaBHOBECHbIX "
CTaLMOHapHbIX NPOLECCOB;

- KpUTEPUM HaHOpPa3MEpPHbIX CUCTEM WU
0COBEHHOCTUN TEPMOANHAMMUKM N KUHETUKU
HaHOpPa3MepHbIX CUCTEM;

- npuMepbl MNPOSABIEHUS  Pa3MePHOro
achbdekTa n 3akoHa N'mbbca - TOMCOoHa;

- OCHOBHble METOJONOrMYeckne npuemMbl
NpUMeHeHus dhbyHAaMeHTanbHbIX
MONMOXEHUA XMMUW TBEPAOro Tera B
HanpaBneHHOM CUHTE3e TBEPOOTENbHbIX
byHKUMOHaNbHBIX MaTepuaros;

- OCHOBHbIE 33[1a4/ COBPEMEHHOW XUMUU
TBEPAOro Tena;

- oTnnuUTENbHblE  PU3UKO-XMMUYECKME
CBOWCTBA NonynpoBOAHMKOB Kak
MoZAemNbHbIX OOBLEKTOB M3YyYeHUs B pamKax
X1UMUKM TBEPAOTO Tena;

- Hanbonee nepcneKkTUBHbIE
LLIMPOKO30HHbIE Tyronnaskue
NoyNnpPOBOAHMKN AllIBV ans
COBPEMEHHOW BbICOKOYACTOTHON MUKPO- U
ONTO3NEKTPOHUKY;

- MEepCrneKkTUBHblE MONYNPOBOAHUKOBbIE
maTtepuanbl ans COBPEMEHHOMN

COJTHEYHOWN SHEPreThKN;
- doyHOAMEHTanbHble Hay4YHblE MPUHLMMbI

NCMNonb30BaHWs LLIMPOKO30HHbIX
MeTannoK-CUAHbIX NOMYNPOBOAHUKOB AN
OEeTEKTPOBaHMUS TOKCWYHbIX n
B3PbIBOOMACHbLIX ra3oB B aTMOCHEPHOM
BO34YyXE;

- Hanbonee NnepcneKkTUBHbIE
LLIMPOKO30HHbIE MeTannoKcuaHble

MONyrNpoBOAHWKM AN MOHWUTOPWHIra
3arpsi3HeHuss  aTMOCEpPHOro  BO3dyxa
TOKCUYHBIMMW ra3amu;

- MpUHUMNManbHOE YCTPOWCTBO ra3oBbIX
CEHCOPOB Ha ocHoBe okcupa onosa (1V)
Kak OCHOBHOro MaTepuan ans co3gaHus
rasoBbIX CEHCOPOB;

- KnaccuduKaumio U NEPCrneKTUBHbIE

HarnpaBneHus dyHOaMEHTarbHbIX
nccrnegoBaHun " NpaKTU4YEeCKoro
NpYMeHeHNs yrnepogHbIX
HaHomaTepuanoB (cpynnepenbl, YHT,
rpadoeH);

- COBpPEMEHHbIE MoAesnbHbIe

npeactaBneHns M MeToAdbl KBAHTOBOW
MEXaHWKK, OMUCLIBAKOLUME CTPOEHUE W
PEaKUMOHHYIO CMOCOBOHOCTE XMMUYECKMX
COEUNHEHUI;

TecTnpoBaHune
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- aKkTyanbHble MeToAbl WU3YYeHUs MU
MOZENMPOBaHNS KpUTEpUEB,
onpeaensLmxX HarnpaBfeHHOCTb
XUMUYECKUX MPOLLECCOB;

- COBPEMEHHbIE KBAaHTOBO-MeXaHW4eckme
MeToAbl  KONMYECTBEHHOIO  OMUCaHUSA
nprpoabl XMMUYECKOW CBSA3N Kak OCHOBa
MOOENMPOBaHNSA  HOBbLIX  KOMMJIEKCHbIX
COEeOQMHEHMI BeLWecTB C 3afaHHbIMU
dYHKLMOHaNbHbIMWU CBOMUCTBaMU;
-reHesuc T —x - u P — T — x - chasosbIX
anarpamm [BYXKOMMOHEHTHLIX CUCTEM Ha
ocHoBe npaBuna a3 [ubbca «Kak
dyHOAMEHTanbLHON  OCHOBbl  (PU3MKO-
XUMUYECKOro aHanusaa;

- COBPEMEHHble NpeacTaBneHuss o
XUMUYECKNX COEANHEHNSIX C MOCTOSIHHLIM
" nepemMeHHbIM KONMYECTBEHHbLIM
COCTaBOM: AanbToHMAbl U 6epTonnuabl;

- 3KCMepuMeHTanbHble W  KBAHTOBO-
MexaHu4yeckne MeToabl MCcCrenoBaHus
BNUSTHUS NPUPOAbI XUMUYECKOW CBA3U Ha
CTPYKTYpPY " PU3MKO-XMMUYECKME
CBOWCTBa TBEPAbIX TEM;

- aKkTyanbHble 3agadn obuwen Teopun
XUMUYECKUNX npoLeccos, OCHOBHblE
MeToabl onTMMM3aLun XUMMUKO-
TEXHOIOMMYECKMX MPOLECCOB MOMy4YeHus
BeLecTB C 3agaHHbIMU CBOMCTBAMUY;

- aKkTyanbHble HanpaBfeHus pasBUTKSA
COBPEMEHHOW aHaNUTUYECKOM XUMUMU;

- COBpeMeHHble obnactm npuMeHeHus
MeToAa KanunnsipHoro anekTpodopesa;

- OCHOBHble HanpasrieHWss pa3BUTUSA
METOAOB MAarHWTHOrO pe3oHaHCa, CrHuWH-
CMMHOBOIO B3aMMOAEWNCTBUS, OBYMEPHON
CMEeKTPOCKONmu AMP,
MarHMTope3oHaHCHON Tomorpaduu;

- HanpaBsfneHusl pas3BMTUS Macc-CrnekTpo-
MEeTpMYECKOro MeTofa aHanuaa;

- msmyeckne NpUHLUUMbI SNEeKTpoTepMU-
4Yeckoro meToga aToMHO-abcopOLMOHHOrO
aHanusa;

- PU3MKO-XMMUYECKNE NPVHUMNBI
XpOMaTo-Macc-CneKTpoMeTpuu,
TaHOEMHOW MacC-CneKTpoMeTpuy;

- obrnactM NMpUMEHeHMs U MEeTOAOMOrnio
KanunnspHomn anekTpogopes—macc-
CMeKTpomMeTpuy;

- HampaBneHus  pasBuUTUS  MpoekTa
«l"eHoM yernoBekay;

- NPUEMbI CEKBEHNPOBaHUSA U amnnudu-
kaumn OHK;

- PUBMKO-XMMUNYECKNE MPUHLNMBI ABYMEp-
HOro renb-anekTpodope3a B npolecce
naeHTudmkaumm 6ernkos;

- OCHOBHblE HampaBMneHusl 3BOMOLMM
COBPEMEHHOW OpraHM4eckon XMMUsS Kak
ogHa n3 Hanbonee OWHaMUYHO
pa3BMBaIOLLIMXCHA OTpacren XMMum;

- MEepCrneKTMBHbIE HanpaBieHUs1 OpraHu-
YEeCKOro CMHTE3a BMOMNOrMYEeCcKn akTUBHBIX
COeMHEHNN " NeKapCTBEHHbIX
npenaparos;

17



- OCHOBHbIE MPUHLNMbI «3€MEeHON» XUMUU
" OCHOBbI B3aMMOOeicTBUS
MUKPOBOJTHOBOIO N3ny4eHust c
BELLECTBOM;

- Krnaccudgukaumio OCHOBHbIX
HanpaBMneHuin pasBUTMS  COBPEMEHHOIA
XUMUU nonumMepoB "
BbICOKOMOIEKYAPHBIX coeauHeHWi
(BMC);

- OCHOBHble 3adaumn CUHTe3a
G1ONorMYecky COBMECTUMBIX MONMMEPOB;
- HanpaBneHuss MpUMEHEHUs peakLui
pagukanbHOW U MOHHOW NonuMepUsaLmnu;

- 06nacT NpUMeHeHNss HaHOKOMMO3UTOB
Ha OCHOBE MOMMMEpOB;

- peakuuu B OpraHu3oBaHHbIX YNbTpamuK-
poreTeporeHHbIX cpeaax.

YmeTb:

- NPUMEHATb pPasnNUyHble KUHEeTUYecKne
noaxodbl K YCTAHOBMEHUIO MEXaHW3MOB
XUMUYECKOW peakuuu;

- ucnonb3oBaTtb KBa3MXMMUNYECKUI
noaxod u cumeonuky Kperepa — BuHka
OnNA OnucaHus aTOMHOTO U 3NEKTPOHHO-
ObIPOYHOrO pasynopsgoyeHus B
HecoBepLUEHHbIX KpucTannax;

- ucnonb3oBaTb  PyHOAMEHTarnbHble

NpUHUMNbI nernposaHnga
NornynpoBOAHUKOB ans nony4yeHns
maTepuanoB c 3a4aHHbIMK
3MNeKTPUYECKUMHU n ONTUYECKUMMU
CBOWCTBaMU;

- NpPOrHo3MpoBaTh NpUMeHeHWe
maTepuanoB ans co3faHus
3 PEKTMBHBIX P OTOINEKTPUYECKNX
npeobpasoBarenew;

- nporHosmpoBsaTtb Ucnonb3oBaHne
OKCMZOB  MeTannoB  And  rasoBbiX
CEHCOPOB, AETEKTUPYIOLWMX NPUCYTCTBUE
TOKCWYHBIX ra3oB B aTMOCHEPHOM
BO3OYXe€;

- nporHosmpoBsaTtb MarHuUTHble "
ONTMYECKMEe  CBOMCTBA  KOMMIIEKCHbIX
coefMHEHNN c nosmuum MeToaa
BaneHTHbIX cBsA3en, Teopum
KpUCTaniM4eckoro nofns fnuraHgos W
MeToAa MOMeKynsApHbIX opbuTanen;

- MPOrHO3MpPOBaTb XapakTtep ¢a3oBbIX
anarpamm MHOro- KOMMOHEHTHbLIX CUCTEM
Ha OCHOBE (OM3MKO-XUMUYECKMX CBOWCTB
NCXOOHbIX KOMIMOHEHTOB;

- MOZEenupoBaTb XapakTtep AuarpaMm
«COCTaB — CBOWCTBO» Ha OCHOBe
ha3oBbIX Anarpamm GUHapHbIX CUCTEM;

- NPUMEHATb  KBAHTOBO-XMMMUYECKME
MeToAbl Afs ONUCaHUS XMMUYECKOTO W
KpMCTanIoxXxmMmMm4eckoro CTpPOEHMS
BELLECTB;

- MCNOMb30BaTb  OCHOBHbIE  METOAbI
ONTUMM3aLUMN  XMMMUKO-TEXHONMOMMYECKNX
MpoOLLECCOB  MONyYEHMS]  BELLeCcTB C
3a4aHHLIMN CBOWCTBaMU;

- NPUMEHATb  XpomaTtorpadouyeckmi
METO4 pasfgeneHnsi CTEPEeOoM3OMEPOB U

1,2,4,7,9, 10, 12,
14,17 - 28, 30, 31

KoHTponbHas
paboTa Ne 2,
KoHTponbHas
paboTa Ne 4,
KoHTponbHas
pabota Ne 6,
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CBEPXCLUUTLIX MONMMEPOB,

- onpegensite OObeKTbl W anropuTm
npoBedeHns aHanmsa MeTogoM Macc-
CreKkTpomMeTpuu;

- nporHosmposaTtb nepcrneKkTUBHbIE
HarnpaBsreHns opraHM4eckoro CUHTe3a;

- OCHOBHbIE TeopeTudeckune "
KCMnepuMeHTanbHble NPUHLMMNLI OpraHn-
YECKON «3eneHon» XUMUW;

- paccunTbiBaTh KOIMULMUEHT NOTEPL U
KoadhpULMEHT paccenBaHus npu
MMWKPOBOSTHOBON aKkTmBaumm
OPraHUYecKoro CMHTe3a;

- 060cHOBaHHO BblOMpaTb  TuNbI
peakTopoB W PeXuMbl MWKPOBOSTHOBOIO
M3Ny4YeHns Ons peleHns NpakTUYecKmx
3afjav;

- OUeHUBaTb pPeakUMOHHYI CMOoCcOBHOCTb
MOHOMEpPOB B  Mpouecce  CUHTe3a
nonuvepos n BMC;

- KnaccuduumpoBaTb HAHOKOMMO3WUTLI Ha
OCHOBE NOMNMEpOB;

- onpegensTtb TOYKy 1 nuHuio KpadTa;

- onpeaensTb MeXaHn3M n
TepMoauHaMuKy npouecca
conbunusauuu;

- yCTaHaBnvMBaTb B3aMMOCBSA3b MeXay
CTPYKTYpON " CcBOWCTBaMMU
HaAHOKOMMO3WUTHbLIX NOMMMEpPOB.

BnapeTb:

- 9KCMepuMeHTanbHbIMWU  MeTogamu
onpegeneHus dpakTansHon
pasMepHoCTY;

- HaBblkaMW WCMOJIb30BaHUS KBa3UXUMU-
yeckoro  nogxoga  Ans  ONMMCaHusA
aTOMHOrO U 3MEKTPOHHO-AbIPOYHOrO
pas3ynopsigodeHnss B HECOBEPLUEHHbIX
Kpucrannax;

- MporHosupoBaHusi  3PEKTUBHOCTHU

pPa3nnYHbIX MeToaoB CUHTE3a
MOHOKpUCTansos n TOHKKNX NieHoK
MHOTFOKOMIMOHEHTHbIX LLUMPOKO30HHbIX

NOoNynpoOBOAHMKOB OJ151 BbICOKOYACTOTHbIX
NprMbOPOB MUKPO- 1 ONTOINEKTPOHUKM;

- MpUMEHeHus  KpuTepneB  Bblbopa
NOMNynpOBOAHMKOBBIX COEAWHEHWA Ans
CO30aHns POTOINEKTPUYECKMX
npeobpasoBatenen C  MakCMMaribHOW
adpgpekTnBHOCTbLIO U KIM;

- MPOrHO3UPOBaHMSA NPUMEHEHNS METOL0B
CMHTE3a W aKTMBauMM MOBEPXHOCTU
HaHOpPa3MepHbIX OKCUAOB METannoB Ans
rasoBblX CEHCOPOB, ObecneuynBaroLLnX
NoBbILLEHNE YyBCTBUTENBHOCTHU "
CENEKTMBHOCTM MpU  OETEKTUPOBaHUU
TOKCWYHBIX ra3oB B aTMOCepHOM

BO3AYXE;

- MeTodamm abCcTpakTHOro
NPOCTPaAHCTBEHHOrO  MbILIMNEHUA  Mpu
aHanuse CBOWCTB cUMMETpUn
KpUCTannmM4ecknx CTPYKTYP

(*)yHKLI,VIOHaJ'IbeIX nonynpoBoAHUKOBBLIX
MaTepunasnos,

1,2,4,7,10, 12, 14,
18, 21 -27, 29, 31

KoHTponbHas
pabota Ne 1,
KoHTponbHas
pabota Ne 3,
KoHTponbHas
pabota Ne 5
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- npuMeHeHunsa KPpUCTanIoXmMmn4eCckmnx
MeToO0B Ana onpegeneHna XmparbHOCTU

YHT;
- noctpoeHus asoBblX T —x M P - T —x
aunarpamm OMHapHbIX "

TPEXKOMMOHEHTHbIX CUCTEM;
- NpUYMeHeHunst TpeyronbHukoB MmMbbca —
Poszeboma pgna onucaHus  ¢asoBbIX
paBHOBECUN B TPEXKOMMOHEHTHbIX
cucTemax;

- MOZENMPOBaHUA CTPOEHUs U pU3smnKo-
XUMUYECKMX  CBOWCTB  MHOrOaTOMHbIX
MOJIEKYI Ha OCHOBe KBaHTOBO-
XUMUYECKUX Pac4eToOB B pamKax MeTOAOB
BC n MO;

- MOOENUpPOBaHMSI OCHOBHbLIX METOAO0B
ONTUMM3aLMN  XUMUKO-TEXHOMOMMYECKNX
NPOLECCOB B LIENsSX MONy4YeHusi BELLeCTB
C 3afaHHbIMM CBOMCTBaMU;

- npvemMamu WMHGPOPMALMOHHON OLLEHKN
3KCNPECCHOCTH, paspeLuatoLLen
CnocoBbHOCTM U BOCMPOM3BOAMMOCTM
pe3ynbTaToB XMMUYECKOro aHanmsa,

- HaBblkaMM aHanusa BeLlecTB
MOMOLLbID  rasoBOM U XXWOKOCTHO
Xpomarorpacuu;

- MeTogaMuM  MOHM3aumm  obpasua,
pasfeneHns U percTpaumum MoOHOB;

- mMeTogamum KayeCTBEHHOro "
KONMMYECTBEHHOIO  aHanusa  BeLlecTs,
aHanunsa 6enkoB 1 MUKPOOPraHM3MOB;

- HaBblkamMu MpoBedeHus  aHanmsa
MeTOA0M OBYMEPHOTO renb-
anekTpodgopesa B npouecce
noeHTudmkaummn 6enKos;

- HaBblkamu Bblbopa nabopaTopHom
nocyabl n pacTBopuTEnen B
OpraHn4ecknx peakumsix c
MMWKPOBOSHOBBLIM U3MYyYEHMEM;

- HaBblkamMu CyliKkW, gervgpataumm B
YCIOBUAX MUKPOBOMHOBOIO U3MYYeHUS;

- HaBbIkamK nNpYMeHeHns
MMWKPOBOSTHOBOIO M3Iy4eHus B akTuBauum
OpraHM4yecKknx peakuun,

- OCHOBHble criocobamu Nofny4YeHust Nonu-
MEPHbIX HAHOKOMMO3UTOB.

c
n

MpomexyToyHas aTrecrauus

KM
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20. TunoBbIe OLEHOYHbIE CpeaAcTBa U MeToAUYECKMe MaTepuranbl, onpeagensiowme
npoueaypbl OLleHUBaHUA

20.1. TeKywWw M KOHTPOJb yCNeBaeMoCTu
KomnnekT 3agaHun Ansa KOHTposnibHOM pa6oTbl Ne 1

Bapuanr Nel
3aganue 1. C nomompbio Metoga MO mHOCTpPOUTH 3HEPreTUYECKYIO aAuarpaMmy Mousiekynsl Nz u
OTIPENETINTh MOPSAIO0K CBSI3H B 3TON MOJIEKYIIE.

Sazla}me 2. Kakue XMMHUYECKHE 3JIECMEHTEI MNPUMCHAIOT JJIA JICTUPOBAHUA KPEMHUA B LCIIAX MMOJIYYCHUA
MOHOKPHUCTAJJIOB C ABIPOYHBIM THIIOM HpOBOI[I/IMOCTI/I? Hanmcate KBa3smXMMHYECKHC YpaBHCHUA
mponecca JErupoBaHus KpEMHUSA C YHETOM aTOMHOTO U 3JICKTPOHHO-ABIPOYHOT'0 Ppa3yrnopsaA04CHUA.

Bapuant Ne2
3aganme 1. C momompio Metogqa MO mMOCTpOUTH JHEpreTHUEcKylo aumarpammy Mmojekyinsl CO u
OTIPENETUTh MOPSATOK CBSI3H B 3TOH MOJIEKYIIE.

3a}1a}me 2. Kakue xumuueckue dIEMEHTEI MNPUMCHAIOT JIA JICTUPOBAHHA HHUTpHJA TaJllIud B LCIIAX
IMOJIYYCHHA 06pa3110B C JJICKTPOHHBIM THIIOM HpOBO}II/IMOCTI/I? Hamucates KkBa3sUXUMHYECKHE YpaBHCHHUA
mporiecca  JISTHPOBAHWS HUTPUIA Tauldsd ¢ y4eTOM aTOMHOTO MW 3JEKTPOHHO-IBIPOYHOTO
Pa3ymnopsI0YCHUsL.

20.2. NMpomexxyTo4Haa aTrecrauumsa
MNepeyeHb BONPOCOB K 3a4eTy C OLLeHKOMN:

B 4em 3akntovatoTcs npeacTaBneHns O rmnepBaneHTHbIX CBA3SX B HEOPraHNYeCKON XUMUU.
[anTe onpegeneHne NOHATUA «HAHOCTPYKTYPbI».
MpakTnyeckoe NpUMeHeHNe « HAHOCTPYKTYP» B HEOPraHNYECKON XUMUMN.
B yem 3akntoyaloTcs NPUHLMNBI MO3aUYHOW HEPABHOBECHOW TEPMOANHAMMKA?
MpuHumn bepTtno-TomMmnceHa, ero orpaHUYeHHOCTb.
MpuHumn Jle WaTtenbe — BpayHa (MPMHUMMI HAMMEHBLLLETO NPUHYXKOEHWS).
MpyHUMN «HEpaBHOBECHOCTb — UCTOYHUK YNOPAOOYEHHOCTU» B XMMUYECKNX NpoLeccax.
Cratuctnyeckas nHTepnpeTaumns aHTPONUN.
CamoopraHusauunsa guccunaTuBHbIX CTPYKTYP.
. Mepa yctonunBoctn coeanHeHus.
. CBobBogHas n cBazaHHasA 3Heprus.

.HazoBute ocHOBHble NpobnemMbl, CBSiI3aHHblE C KBaHTOBO-XMMWYECKUMW MpeACcTaBfeHnsaMn B
HeopraHN4eckon XMMnn.

13. KoBaneHTHO - MeTannuyeckasi CBA3b B NepexofHbIX MeTannax.

14. lMpouecchbl MacconepeHoca B cMcTeMax € y4actnem tBepaon casbl.

15. MNMpuBeanTte npumepbl NpoABNEHUI pa3mepHoro addekra.

16. CucTtembl C NONOXMTENbHOW, OTpMULUATENBbHOM 0OpaTHOM CBA3bIO N «HECBA3AHHbIE» CUCTEMBI.
17. lNepeHocC aHeprumn 1 BeLecTBa B CONPSAKEHHbLIX CUCTEMAX.

18. Xumunyeckme n pasoBble paBHOBECUA.

19. Teopuu kaTanuaa. OnNeKkTpokaTanms.

20. CKOpOCTb U MEXaHU3M XMMUYECKOW peakumn. 3akoH AEeNCTBYIOLLMX Macc.
21. CKopoCTb peakummn n TemnepaTypa.

22. B3aMMocCBs3b TEPMOLAMHAMUKM U KNHETUKN XUMUYECKMX PeaKLUi.

23. Kepamunyeckme matepmansl 1 06nactb UX UCNONb30BaHUS.

24. 3KkcnepyvMeHTanbHble MeToabl onpeaeneHns opakTanbHOW pasMepHOCTH.

©e N ~LODPE
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25.

26.
27.

28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,

ArperaTHoe COCTOAHME BeLlecTBa. AMOp(*)HbIe N Kpuctarnsim4eckme teepable Tena. MOHOKpI/ICTaJ'IJ'IbI
N nonukpucrtannbl.

HedekTbl KpUcTannIUYeckon CTPYKTypbl. TodeyHble gedekTbl U UX Knaccudukaums.

06u.|,|/|e ceBeeHna O  nonynpoBOAHUKaX. aﬂeKTpOHHaﬂ n OblpO4HasA nNpoBoAMMOCTb B
nonynpoBoOAHUKaX.

HI/ITpI/ID, rannna — Kpuctannnydeckaa CTpykTypa, Cbl/l3|/|‘-leCKI/Ie CcBOWCTBA.
MeToabl nonyvyeHna MOHOKpUCTanmnoB U NNEHOK HATpUAa rannua.
O6nacTtb NPUMEHEeHNA HUTPpUOa rarnfng.

Kapbug kpemHus — nonmMmopdHble MoaumduKaumu, KpucTannuyeckas CTPyKTypa, duandeckue
CcBOWCTBA.
MeToabl nony4yeHMst MOHOKPUCTanoB.

MeToabl Nony4eHUst TOHKMX NNEHOK
BHeLWwHnn n BHyTpeHHNN hoToadhekT. dnsmnyeckme npmHumnel pabotel 3M1.
@3l Ha oCcHOBE KpEMHUS.

OcHOBHble MeTodbl MOMydYeHWs Tennypuaa KagmMus WM TBepdblX pPacTBOPOB Ha OCHOBE
xanbkoreHngos A'B"'CV',

AppekTnBHOCTL DI Ha OCHOBE Pa3nMYHbIX MNOSTyNPOBOAHNKOB.

MeTannokcuaHble NonynpoBOAHUKM Kak MaTepuanb! AN ra3oBbIX CEHCOPOB.

MpuHUMN paboTbl NONYNPOBOAHNKOBBIX rA30BbIX CEHCOPOB.

Okenpg onosa (IV) - ocHOBHOM MaTepuan Assi ra3oBbiX CEHCOPOB.

MeTannokcuaHble NonynpoBOAHUKM C AbIPOYHBIM TUNOM MPOBOAUMOCTMW.
Yrnepogocoaepxawume HaHoMmaTepuansl: dynnepeHsl, YHT, rpadeH.

O6nacTtu npuMeHeHns yrnepoaocoaepallnx HaHoMaTepmanos.

MexaHn3Mbl B3anmMoaencTB1MS MUKPOBOTHOBOIO U3MNy4YeHUs C BELLECTBOM, NpemMyLLecTBa

MWKPOBOJIHOBOrO Harpesa.

45,
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.

Tynbl MMKPOBOJSTHOBbLIX PEAKTOPOB.

CuHTesbl nog atMocepHbIM aBNEHNEM B YCIOBMAX MUKPOBOSTHOBOW aKTUBALMN.

CuvHTE3bl NOA NOBbLILWEHHBIM AaBIEHMEM B YCIOBUSIX MUKPOBOJTHOBOW aKTMBaLMN.

Peakunun retepoumknuaaumm, npoTekarLmne B yCrioBUAX MUKPOBOSTHOBOWM akTUBaLMN.

Peakunn anknnmpoBaHus, NnpoTekaloLmne B YCroBMAX MUKPOBOSTHOBOW akTUBALMN.

Peakunn aunnmpoBaHus, NpoTeKaroLLmMe B YCIIOBUSIX MUKPOBOJTHOBOW akTUBaLMK.

CuHTesbl 6e3 pactBoputens (TBepaodasHbie CMHTE3bI) B YCITOBUSX MUKPOBOSTHOBOW aKTMBaLUU.
LlenHble npoueccbl 06pa3oBaHMs MakpOMOEKyI.

CrtyneHyaTas nonvmepusaums, MexaHnam. [leCTpykums npu NosIMKOHAEHCALNN.

MonvMepaHanornyHble NpeBpaLLeHNst NIMHENHbIX U TPEXMepHbIX NonMMepoB. Peakuyn gecTpykumm
N CLUMBAHUS MAKPOMOEKY.

B3anmocsasb Mexgy CTPYKTYpoKr NOSIMMEPOB N UX CBONCTBaMMU.

OcHoBbI TEPMOAMHAMUKM NOBEPXHOCTHbIX SIBNEHUA. [ToBepXHOCTHas 3Heprus U NoOBepXHOCTHOE
HaTshKeHue.

[1BOMHOW 3MeKTpUYECKUI CIOM Ha MOBEPXHOCTM pasgena gas; NpuYnHbl U MexaHn3mM 00pa3oBaHus.
JTInodobHbIe KonnonaHele cuctembl. Bugbl yctonumsoctun. Koarynaunsa anekrponvramu.
Peonornyeckne ceoncTBa gucnepcHblx cMcteM. HeloTOHOBCKOE TEYEHME 30M1EN.

Mepa ycTtonumsoctn coeanHeHns. CBoboaHas 1 cBA3aHHasA aHeprus.

CKOpOCTb 1 MEXaHN3M XMMUYECKOW peakumu.

Teopusa anemMeHTapHbIX B3aUMOAENCTBUN.

O6uwasa Teopus kaTanuaa.

OCHOBHbIE XapakTEePUCTUKN INEKTPOXMMNYECKNX NPOLLECCOB.

Mpumepsbl NpoaBneHui pasmepHoro addekxTa.
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66. CUCTEMBI C MOSOXUTENBHOW, OTPULIATENbHOV 0BPaTHON CBSA3bIO N «HECBSI3AHHbIE» CUCTEMBI.
67. Kepamnyeckune matepuansl U 06riacTb X UCMOMb30BaHMS.
68. JkcneprMeHTanbHble MeToAbl onpeaeneHns ppakTanbHON pa3me pHOCTHU.

Mpumep KUM (Ans npomeXxyTo4yHOM aTTecTaumm — 3a4eTta C OLLeHKOWN):

YTBEPXIOAIO

3aBeqyrowmn kadeapon

obLwen n HeopraHM4YeCckom XMMnn
B.H. CemeHoB

HanpaeneHne nogrotosku/cneumansHoctb 04.04.01 - Xumus
Oucumnnuua: AKTyanbHble 3ag4a4m COBPEMEHHON XUMUN
dopma obyyeHus: ovHas
Bua KoHTponsA: 3a4eT C OLEeHKOM
Bua attectauun: npomMexyTovHas
KoHTponbHO-n3MepuTenbHbIn matepuan Ne 1

1. lMpakTnyeckoe NpUMeHeHNe HaHOCTPYKTYP B HEOPraHNYeCKOM XMMUN.

2. doToanekTpuyeckne npeobpasoBaTenn CONMHEYHON SHEPIUM Ha OCHOBE KPEMHUS.

MpenogasaTtenb A.1O. 3aBparxHoB

YTBEPXXOAKO

3aBeqyrowmn kadpenpon

obLLen n HeopraHM4YeCcKkon XMMmnn
B.H. CemeHoB

Hanpaenexue nogrotoeku/cneumansHocTb 04.04.01 - Xumus
Oucumnnuua: AKTyanbHble 3a4a4n COBPEMEHHOMN XUMUK
dopma o6yyeHus: ovHas

Bug KOHTpoONA: 3a4eT C OLLEHKOM

Bua attectauumn: npomexxyTovHas

KOHTpOSIbHO-N3MepuTenbHbii maTepman Ne 2
1. B uem 3akntovaloTcs NpUHLMMILI MO3an4yHON HEPABHOBECHOW TEPMOANHAMUKNA?

2. I'IonyquMe TOHKUX MITEHOK HATpUAa rannua ansa BbICOKOYaACTOTHOW ONTO3NTEKTPOHUKN.

MNpenogaBaTtenb A.1O. 3aBpaxHoB
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,D,J'IFI oueHnBaHNA pe3yibTaToB o6yquV|;| Ha 3a4eTe C OLIEHKOM ncnonb3yeTcA 4-6annbHas wana:

COTITMHYHO», «XOPOLUO», «yAOBNETBOPUTENIbHO», KHEYOOBJIIETBOPUTESIBHO».

CooTHOLLEHNE Noka3aTenen, Kputepues U WKasbl OLEeHNBaHUA pe3yribTaTtoB 06yquVIFI.

YpoBeHb
KpuTepuu oLeHMBaHUSA KOMMNETEHLNI chopmupoBaH- Lkana oueHok
HOCTM
KOMNeTEeHUUN
MNMonHoe cooTBeTCcTBME oOTBeTa oObyvaroLlerocs
BCEM nepeyncneHHsbIM KpUTEpPUSM. Obyvatowmiics | MoBbIWEHHbIN OTtnun4yHo
AEMOHCTPUpMpYeT 3HaHWE TeOopeTUYECKUX OCHOB Yy4yebHOM YpOBEHb
ONCUNNNNHBI; CMOCOBHOCTL OpMeHTUPoOBaTbLCH B
COBpPEMEHHbIX nNpobriemax XxMMmumn 1 cnocobax nx peLleHuns:;
YyMEHME WNMCTpUpoBaTb OTBET nNpumepamu, ¢akTamu,
OAHHBbIMM HayYHbIX WCCNeOOBaHWW, a Takke MNPUMEHSTb
TeopeTnyecknue 3HaHuA s peLleHns NpakTuyecknx 3aga.
OTBeT Ha KOHTPOMbHO-U3MEPUTENbLHBLIN MaTepuan
He COOTBETCTBYEeT  OOHOMY n3 nepeyvncrieHHbIX BaszosblIi XopoLuo
nokasatenen. Oby4aloLMnca HeyBepeHHO OpUEHTUPYETCS B YpOBEHb
OCHOBHbIX NOHATUAX Y4E€OHON OUCLMMNNNHBI, COMHEBAETCS B
BblOOpe npakTUYecKknx crnocoboB pelueHusi COBPEMEHHbIX
npobnem XxvMuM, HO [aeT npaBuUllbHble OTBETbl Ha
AOMNOMHUTESbHbIE BOMPOCHI.
OTBeT Ha KOHTPOMbHO-U3MEPUTENbLHBIN MaTepuan
He CcooTBeTCTBYeT IobObiM [OBYM U3 NEPEUUNCIIEHHbIX MNoporoBbIn Yposnetsopu-
nokasatenen, obyyawwMNCcs OaeT HernosnHble OTBeTbl Ha YpOBEHb TenbHO
AONOMHUTENbHbIE BOMPOCHl. [JeMOHCTpUpyeT YacTUYHble
3HaHWS TeopeTn4YecKoro mMaTepuana, aonyckaet
CyLeCTBEHHble OWWOKN NpyU MCNONb30BaHUN MPUMEpPOB,
¢hakToB, JaHHbIX Hay4HbIX ncecnegoBaHumn ansd
UNMICTPUPOBaHMSA OTBETA.
OTBET Ha KOHTPOMbHO-U3MEPUTENbHBIN MaTepuan
HEe COOTBETCTBYET IOObIM TpeM W3 NepeyvnCIiEHHbIX MNoporoBbIn HeynosneTtsopu-
nokasatenen. OByyatoLmMINCa OEMOHCTPUPYET OTPbIBOYHbIE, YpOBEHb TenbHO

oparMeHTapHble 3HaHWs, OONyCKaeT rpyoble ownbkn, He
OPUEHTUPYETCS B COBPEMEHHBLIX MNpobremax XuMuu, He
OoTBEYaeT Ha JOMOSNTHUTENbHbIE BOMPOCHI.

Tembl pedhepaToB, AOKNAQOB, COOOLLEHUN:

. CvHepreTuka — Teopusi camoopraHusaumm B TEOPETUYECKOW HEOPraHNYECKOM XUMUN.

. Mpouecchl camoopraHn3aummn B HeopraHMYeckmx TeepaodasHbIX npoLeccax.

. HaHOCTpYyKTYpbI B COBPEMEHHON HEOPraHNYECKON XUMUMN.

. MHD,yKTI/IBHaﬂ n oeayKktTnBHaa cxembl Hay4HOro no3HaHna B XuMuu.

. JednHnumMm ocHoBononaraLwmx NOHATUIA HEOPraHNYECKON XUMUN.

. Mpo6nembl, cBSI3aHHbIE C KBAHTOBOXMMMUYECKOW MHTEPNpeTaLmen XMMUYECKMX NpoLLeCCoB.

. MlepeHoC 3Heprum 1 BeLwecTBa B COMNPSKEHHbIX CUCTEMAX.
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8. OcobeHHOCTN anekTpokaTanMTUYECKNX NPOLIECCOB.

9. nOBerHOCTHbIe ABJIIEHUA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

XUMnNSa HaAaHOPa3MepPHbIX CUCTEM.

MexaHn3Mbl B3auMOAeNCTBUA MUKPOBOMHOBOIO M3My4YeHUs C BELLEeCTBOM

Turnbl MMKPOBOJSTHOBLIX NEYEN.

Peakuun pasnoxeHusi, OKUCNEHNS, CyLlKa, AerngpaTaums B yCrnoBUsIX MUKPOBOSTHOBOIO U3MyYeEHMS.
MprMepbl peakumm reTepoumKnmMsaLnm, NpoTekarLwmnX B YCNOBUAX MUKPOBOSTHOBOW aKTUBALMM.
MpenmyLecTBa MMKPOBOJTHOBOMO HarpeBsa.

MprMepbl peakumn ankunmpoBaHus, NPOTEKAOLLNX B YCIOBUAX MUKPOBOSTHOBOW aKTUBaALMMW.
CuHTE3bl N0A NOBLILWEHHLIM AAaBNEHNEM, NPOTEKaloLLMe B YCNOBUAX MUKPOBOTHOBOW akTUBaLUN.
Mprmepbl peakumm aumnupoBaHns, NPOTEKAIOLWNX B YCIIOBUAX MUKPOBOSTHOBOW aKTUBALMW.
Mocyna v pacTBOpUTENN B peaKkLMsX C MUKPOBOMHOBLIM U3ITy4YEHNEM.

CuHTesbl noa atMocdepHbIM AaBreHneM, NpoTekatoLme B YCIoBUAX MUKPOBOSTHOBOW aKTUBALMMK.
Mprmepbl peakumn aueTUnMpoBaHns, NPOTEKAIOLWNX B YCIIOBUSX MUKPOBOSTHOBOW aKTMBaLMMN.

CuHTesbl 6e3 pactBoputens (TBepaodasHble CUHTESbI), NPOTEKAOLLME B YCIOBUSX MUKPOBOSTHOBOM

akTnBauun.
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