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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
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. Kacbenpa, oTBevarowan 3a peanusauuio AUCLUUNIINHDbI:
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. CocTaBuTENU NporpaMmmbil:

3aBpaxkHoB AnekcaHap KOpbeBuY, JOKTOP XUMUYECKUX HAYK, JOLIEHT

. PekomengoBaHa: HMC xumunyeckoro cakynbteTta BI'Y ot 19.05.2022, npotokon Ne3.

. YuyebHbI roa: 2022/2023 CemecTp(bl): 1, 2



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

[aHHasa gucumnnuHa coCTOUT U3 LLEeCTU YacTew:

a) aKkTyanbHble 3aga4m U3MYEeCKon XMMnm;

0) akTyanbHble 3aga4n XMmMun TBEPLOro Tena;

B) aKTyarbHble 3aa4u HEOPraHNYeCKON XMMUN;

r) aKkTyanbHble 3a4a4n aHannTUYeCKoON XMMnm;

A) akTyanbHble 3a4a4n opraHn4eckon XMMmm;

€) aKkTyanbHble 3a4a4m XMMUM BbICOKOMOSEKYNSIPHbIX COeaUHEHUI;

OcHoBHas Lenb Kypca COCTOUT B TOM, YTOObI faTb MarucTpaHTam KpaTkuin 1 BCEOOBbEMITIOLLNIA
0630p 1 aHanM3 MeTogoNorMYeCcKUX NoAxXoA0B, KOTOPbIMU ONepupyeT CoOBpeMEHHasa XUMNS Npu
peLLeHnnN akTyanbHbIX yHAAaMeEHTanbHbIX U NPUKNaaHbIX 3agad. JIeKUMOHHBIN Kypc 065a3aH aaTb
apryMeHTUpOBaHHbIA OTBET Ha BOMPOC, Kakme 3agaym B 06nacTn CUHTE3a HOBbIX BELLIECTB U
MaTepuarnos, a TakKe CO30aHUA NePCrneKTUBHbBIX XMMNYECKUX TEXHOSOMI ABMSI0TCA akTyarnbHbIMU B
XXI Beke, 1 ykazaTb cnocobbl nx pellenns. N3yvyeHme pasgenos u3nyeckon Xmmun npecnegyeT uenb
pPa3BUTb XMMUYECKOE MbILLIIEHNE, HAY4YUTb TEOPETMYECKOMY NOAX0AY K aHann3y Hay4HbIX Npobnem m
KPUTUYECKM BOCNPUHMMATb, Ka3anocb 6bl, He3blbnemble XMMUyeckne Teopun.

OcHoBHble 3agaym Kypca:

- cchopmmpoBaTh 06LLETEOPETUYECKUIA (PYHOAMEHT XMMNYECKON HAYKM B LLIENIOM, BKITHOYAIOLLMIA
06bsICHEHME NPUPOALI XMMUYECKOW CBS3N U OMMCaHME XMMUYECKOTO CTPOEHNSA HEOPraHNYeCKnx
COEANHEHNN METOAAMUN BaNEHTHbIX CBA3EN U MOMEKYNSAPHbIX opouTanein;

- cchopmmpoBaTh Y CTYAEHTOB CUCTEMY 3HAHMIN 06 OCHOBHbIX NPO6emMax COBPEMEHHOW XMMUMU,
nokasaTtb, KakKuM1M MeTofamMm 1 cnocobamm NbITaeTca UX PeLMTb COBPEMEHHOE Hay4YHOe COObLLECTBO;

- packpbITb POfb COBPEMEHHOM (O3NYECKON XUMUN Kak Hanbonee obLlen 4YacTn XMMNYeCKon
HayKu; NokasaTb AOCTUXKEHUS B CUHTE3€ HOBbIX HEOPraHMYeCKMX MaTepmarnos 1 BO3HUKAKOLLME Npu 9TOM
npobnemsi.

- pacKpbITb POSib XMW TBEPAOrO Tena B CUHTE3€e NEepPCneKTUBHLIX MaTepnanos Ans
MUKPOINEKTPOHUKN, HAHONHAYCTPUKN, cucteM 06paboTkM, nepeaayn n xpaHeHus LMgpoBomn
NHGOPMAaLIMK, CO3AaHUA «3erNeHbIX» U aHeprocoeperaroLLmnx TEXHOMNOMMIN, a Takke AN peLueHus
npobrnem 3KONOrnm4yeckoro MOHUTOPUHra aTMOCEEPHOro BO3AyXa;

- pacKpbITb POSib aHANUTUYECKON XUMUN B CO34aHNMN HOBbIX KOMMIIEKCHBIX METOAOB
BbICOKOTOYHOrO KOSIMYECTBEHHOrO aHanm3a coctaBa BellecTB U MaTepunarnos B
YyNbTPaMUKPOKOSTMYECTBAX C LIENbI NPUMEHEHMS X B COBPEMEHHOM MaTepuanoBeaeHnn, 3KONOrnm m
NHOYCTPUN HAHOCUCTEM;

- pacKpbITb OCHOBHbIE HaMpaBeHNsi Pa3BUTUA COBPEMEHHON OPraHUYeCcKOn XMMUK, AaTb aHanm3
ee JOCTWKEHUN B CMHTE3€e HOBbIX BELLECTB, 0603Ha4YMTb rMaBHble TEHAEHUNSMN B 06NnacTn cuHTesa
OpraHMYecKknx CoeguMHeHn ¢ NCNONb30BaHNEM PasfINYHbIX aKTMBALMOHHBLIX METOA0B, B TOM YKChe,
MUWKPOBOJSTHOBOW aKTMBaLuu;

- chopMMpoBaTh CUCTEMY 3HAHMI B 0611aCTn CMHTE3a, CBOMCTB M NPUMEHEHUS NMONMMEPOB Ha
OCHOBE COBPEMEHHbIX HayYHbIX JOCTMXXEHWUI, packpbITb 0COBEHHOCTU pacTBOpoB KonsonaHbix MNMAB kak
yNbTPaMUKPOreTeporeHHbIX CUCTEM, OTNIMYAOLWMXCS Da30BbIM pasgeneHneM Ha MUKPOYPOBHE C
o6pa3oBaHMeEM ynopsA0YEHHbIX YacTUL, HAHOPa3MepHoW ncesgodassl,

- cchopmmpoBaTh cucTeMy pyHaaMeEHTanNbHbIX 3HAHUIN NO XMMUWN PaanKarnbHbIX NPOLECCOB U
CBEOEHUI O HOBbIX MeTOAAxX ynpaBieHUs npoueccaMmm NonmMmepu3anunn. - packpbiTue oco6eHHoCTeN
Nony4YeHns U CBOMCTB HAHOYaCTUL, MOIMMEPOB M NONUMEP-METanINYeCcKnx KOMMO3nTOB.

10. MecTo y4yeb6HOM AncUMNUHBLI B cTpyKType OOI:
YuebHbIn Kypc BxoauT B 6nok b1, o6a3aTtensHas 4YacTb.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIIMHEe/MOAYMO (3HAHUS, YMeHus,
HaBbIKU), COOTHECEHHbIE C NMaHUPyeMbIMU pe3ysibTaTaMU OCBOEHUSA obGpa3oBaTesfibHON
nporpamMmmbl (KOMNETEHLUMSIMU) U UHAUKATOPAMM UX AOCTUKEHUS:

Kog HassaHue Koa( WHamnkaTtop(bl) lMnaHnpyemble pesynbTatbl 0Oy4eHns
KoMneTeHuuu bl)
OlK-1 CnocobeH OlK- | Ucnonbayet 3HaTb:
BbINOMHATb 1.1 | cywecTBytoLWwMme M| - MECTO M POfib XMMWUU B E€CTECTBEHHbIX HayKax,
KOMMSEKCHble pa3pabaTbliBaeT HOBblE | OCHOBHblE nepcrneKkTmBbI n npobnemsbl,
3KcnepuMeHTan METOAMKN MOoNy4yeHus | onpegensiowme KOHKPETHYHO obnactb




bHbIE U
pacyeTHo-
TeopeTuyeckue
nccrnenoBaHus B
n3bpaHHoOM
obnactu xmmum
UITN CMEXHbIX
HayK C
ucrnonb3oBaHne
M COBPEMEHHbIX
npunbopos,
nporpaMmmHoro
obecneyeHns n
6a3 gaHHbIX
npodpeccunoHarnb
Horo
HasHayeHus

" Xapaktepusaumu
BELLECTB n
maTepuanos ans

peweHna 3apad B
n3bpaHHon  obnactu
XUMUN UM CMEXHbIX
HayK

OeATenbHOCTY;

- OCHOBHblEe MPOOMEMbl COBPEMEHHON (PU3NYECKON
XVMUM, OCOBEHHOCTM MNOCTPOEHUs Kypca Mo
dusnyeckon - Xumuu B  yHMBepcutetax U
TexHuyecknx Bysax Poccuum u 3a pybexom;

- orpaHnyeHuns KBaHTOBO-MeXaHUYeCKNX
npeacTaBfeHnin 0 NPUPoAE XMMUYECKON CBSA3MK;

- MeTodbl  TEPMOAMHAMWKM  HEepPaBHOBECHbLIX
npoLieccos ans onucaHus npotieccos
camMoopraHm3aunm B OTKpPbITbIX CUCTEMAX;

- OCOBGEHHOCTU MepeHoca JHEeprM u BellecTBa B
COMPSKEHHbIX cuctemax, cucrtemax c
NONOXNTENBbHON, OTpULATENbHOM 0O6PaTHON CBSA3bIO
N «HECBHA3aHHbIX» cUcTemax;

- OTAWYUTENbHbIE  MNPU3HAKNW  PaBHOBECHLIX,
HepaBHOBECHbIX 1 CTaLMOHaPHbIX NPOLIECCOB;

- KpUTEPUN HaHOPa3MEPHbIX CUCTEM N OCOBEHHOCTH
TEePMOAMHAMUKN W KUHETUKM  HaHOpa3MepHbIX
cucTewm;

- NpvuMepbl NPOSBREHUs pa3mMepHoro addekta u
3akoHa 'Mb6ca - ToMCoHa;

- OCHOBHbIE cnocoo6bl NPUMEHeHNS
dyHOAMEHTANbHbIX MOJMIOXEHUA W METOO0JI0rK
XUMUWM TBEpAOro Tena B HanpaBfiEHHOM CUHTE3e
TBEPAOTENbHbIX PYHKLUMOHANbHBIX MaTepuanos;

- OCHOBHblE 3a[a4/ COBPEMEHHOW XMMWUW TBEPLOro
Tena;

- OTNUuuTEnbHbIE (PU3MKO-XMMUYECKME CBOMCTBA
NMOMNynpoBOAHMKOB  KakK  MOAENbHbIX  OOBbEKTOB
N3y4yeHUsi B paMKax XumMmm TBEPAOro Tena;

- Haubonee nNepCrneKkTMBHbIE  LUMPOKO3OHHbIE
Tyronnaskue NosfynpoBOAHUKN AllIBV ans
COBpPEMEHHOW BbICOKOYACTOTHOW MUKpO- n
ONTO3NEKTPOHUKY;

- MepCneKTUBHbIE NOMNYMNPOBOAHMKOBbLIE MaTepuanbl
ONsi COBPEMEHHOW CONMTHEYHOWN 3HEPreTuKu;

- dyHOaMeHTanbHble Hay4Hble NPUHLUMBI
MCMOSIb30BaHUS  LUMPOKO3OHHBIX MEeTanoKCUAHbIX
NonynpoBOAHMKOB ANSA AETEKTUPOBAHUSA TOKCUYHBIX
1 B3PbIBOOMACHLIX ra30B B aTMOCHEPHOM BO3AYXE;
- NPUHUMNManbHoOe YCTPOMCTBO ra3oBbIX CEHCOPOB
Ha ocHoBe okcupga onoBa (IV) kak OCHOBHOro
MaTepuan ans co3gaHus ra3oBbiX CEHCOPOB;

- NepCneKTUBHbIE LUMPOKO30HHbIE METannoKCuaHble
NOMynPOBOAHWUKNA AN MOHUTOPUHIa 3arps3HeHus
aTMoCepHOro Bo3gyxa TOKCUYHbIMU ra3amu;

- Knaccudmkaumo U NepcnekTUBHbIE HanpaBleHus
dyHOAMEHTANbHbIX nccrnegoBaHumn "
NpaKTU4YEeCcKoro NpUMEHEeHNs yrnepoaHbIX
HaHomaTepuanos (ynnepeHbl, YHT, rpadeH);

- COBpPEMEHHble MOAEerbHblE MNpPeacTaBneHnss U
MeToObl KBAHTOBOW MEXaHWKW, OMNWCbIBaKOLINE
CTpoeHue n peakUNOHHYHO CnocobHOCTb
XUMUYECKUX COEONHEHWIA;

- aKTyanbHble METOAbI U3YYEHUS U MOAENUPOBAHNS
KpUTEpWEB,  OMpPedensioWnX  HanpaBfeHHOCTb
XUMMYECKMX MPOLLECCOB;

- COBPEMEHHbIE KBAHTOBO-MEXaHW4YeCKMEe MeToabl
KONMYECTBEHHOIO OMUCaHUSA MPUPOALI XMMUYECKON
CBA3M Kak OCHOBa MOZENWPOBaHUS  HOBbIX
KOMMJIEKCHBIX COEOVHEHUA BELECTB C 3a[aHHbIMU
dYHKUMOHANbHLIMM CBOUCTBAMU;

-reHesanc T —x - n P —= T — x - ¢ha3oBbIX guarpamm
OBYXKOMMOHEHTHBIX CUCTEM Ha OCHOBE nNpaBwuna
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a3 [wubbca kak dyHOAMEHTaNbHOW OCHOBBI
HU3NKO-XMMUYECKOTO aHanm3a;

- COBpEMEHHble MpeACTaBMeHNss O XUMUYECKUX
coegunHeHnAX C MNOCTOAHHbIM WU NepeMeHHbIM
KONnnM4yecTBeHHbIM COCTaBOM: AanbToOHUAbI n

6epronnuabl;
YMeTb: - MNPUMEHsITb pasfnyHble KUHEeTUYeckue
noaxoapl K YCTaHOBMEHUIO MexaHU3MOoB

XMMUYECKOW peakuuu;

- MCnonb3oBaTb  KBa3UXMMUYECKUMA noaxod W
cumBonuky Kperepa — BuHka pana  onucaHus
aToOMHOro " 3NEKTPOHHO-AbIPOYHOro
pasynopsiio4eHns B HECOBEPLLEHHbIX KpucTannax;
- ucnonb3oBaTb (PyHOAAMEHTanbHble MNPUHLUMBI
nermposaHns MOMyNnpPOBOAHUKOB ANs  MNOMyYeHus
mMaTtepuanos C 3agaHHbIMU  3MEKTPUYECKUMU W
ONTUYECKMMMN CBOMCTBAMU;

- NPOrHo3uMpoBaTb NPMMEHEHWe MmaTepuanoB Ans
co3gaHma  3PEKTUBHBIX  (POTOINEKTPUYECKUX
npeobpasoBartenewu;

- NporHosupoBaTb  WUCMOMNb30OBaHWE  OKCUAOB
MeTannoB ANs ra3oBblX CEHCOPOB, AETEKTUPYIOLLNX
NPUCYTCTBME TOKCUYHBLIX rasoB B aTMOCHEpPHOM
BO34yXe;

BnapeTb (MMeTb HaBbIKK):

- S9KCnepuMeHTarnbHbIMWM MeTodaMu ornpefeneHus
dpakTanbHOW pasmepHOCTY;

- MCMONb30BaHMSA KBA3WXMMUYECKOro MOAXOAa Ans
ONMCaHMs aTOMHOrO W  3NEKTPOHHO-AbIPOYHOrO
pasynopsaoyeHns B HECOBEPLLEHHbIX KpucTannax;
- MPOrHO3npoBaHusa 3PAEKTUBHOCTN Pa3MNYHbIX
METOOOB CMHTE3a MOHOKPUCTANMOB W  TOHKMX
nneHokK MHOIOKOMMOHEHTHbIX LLIMPOKO3OHHbIX
nonynpoBOAHUKOB ans BbICOKOYaCTOTHbIX
NPMOOPOB MUKPO- M ONTOSNEKTPOHUKM;

- NpUMeHeHUs Kputepues BblIbOpa
NoMnynpoBOAHUKOBbLIX COEAWHEHUA And Cco3gaHus
HPOTO3NEKTPUYECKMX npeobpasosartenen c
MakcumarnbHon adpdekTnsHocTbio 1 KM,

- NPOrHO3MPOBaHWNS NMPUMEHEHUS METOAOB CMHTE3a
M aKTuBauuu  MOBEPXHOCTM  HaHOpa3MepHbIX
OoKCMAOB  MeTannoB Ans  rasoBblX CEHCOPOB,
obecneynBaoLLMX NOBbILLEHNE YYBCTBUTENBHOCTM U
CENneKTUBHOCTN Mpu OeTeKTUPOBAHUM TOKCUYHbIX
rasoB B aTMOCepHOM BO3[yXe;

- MeTogamMum abCTpakTHOro MNPOCTPAHCTBEHHOIO
MbILLUMEHWA MpWM  aHanMse CBOWCTB CUMMETpUn
KpUCTaNMU4ecknx  CTPYKTYP  OYHKUMOHAmMbHbIX
nonynpoBOAHMKOBbLIX MaTepuaros;

OriK-1

CnocobeH
BbINOMHATH
KOMIIEKCHbIE
aKkcrnepumMeHTan
bHblE U
pacyeTHo-
TeopeTuyeckue
uccregoBaHusa B
n3bpaHHom
obnactun xumum
UIN CMEXHbIX
Hayk c
ucrnonb3oBaHue
M COBPEMEHHbIX
npmbopos,

Orl1K-
1.2

Ucnonbayet
COBpEMEHHOe
obopyaoBaHue,
nporpammHoe
obecneyeHne n
npodec-croHarbHble
6a3bl  gaHHbIX  Ans
peleHMs 3agjady B
n3bpaHHo  obnactu
XUMUA  UNA CMEXKHbIX
Hayk

3HaTb: - 9KCNEepUMEHTanbHble W  KBAHTOBO-
MEXaHM4Yeckne MeTodbl WCCNeAoBaHUsl BIUAHUSA
npupoabl XMMUYECKOW CBA3WM Ha CTPYKTYPY MU
(PM3MKO-XMMUYECKNE CBONCTBA TBEPAbLIX TErT;

- aKTyanbHble 3agaudn obLlen TeOpUU XUMUYECKUX
npoueccoB, OCHOBHble MeToAbl  ONTMMM3auuK
XUMUKO-TEXHOMOMMYECKNX MPOLEeCCOB MNONyyYeHus
BellecTB C 3ajaHHbIMW CBOMCTBaMU;

- aKTyarbHble HanpaBneHus passuTus
COBPEMEHHON aHaNUTUYECKON XUMUN;

- COBpeMeHHble obnactu npuMeHeHust MeToda
KanunnsipHoro anekTpodgopesa;

- OCHOBHble HanpaBeneHus pasBuUTUS MEeTOAOB
MarHUTHOro pe3oHaHca, CIMUH-CNUHOBOTO
B3aMMOZeNCTBuS, ABYMepHOW cnekTpockonun AMP,
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nporpaMmmHoro
obecneyveHns n
6a3 gaHHbIX
npodpeccunoHarnb
Horo
Ha3Ha4YeHnd

MarHMTope3oHaHCHON ToMorpadguu;

- HanpasreHns pa3BUTKS macc-
CMEeKTPOMETPMYECKOTO METOAA aHanunsa;

- (puandeckne nNpUHLMNBI 3NEKTPOTEPMUYECKOTO
MeToaa aToMHO-abcopbuMOHHOro aHanusa,;

- PU3NKO-XUMUYECKNE NPUHLMMBI  XpOMaToMacce-
CNeKkTpomMeTpun, TaHAEMHOW Macc-CnekTpoMeTpuu;
- obnactm  npuMeHeHMa M METOOONOrnK
KanunnsipHomn anekTpodopes—macc-
CcrneKkTpomeTpuy;

- HanpaBerneHuss pas3BuTUA  npoekta «[eHom
YyernoBeKkay;

- NpMeMbl CEKBEHMPOBaHUA 1 amnnudunkauum OHK;
- hM3UKO-XUMUYECKNE MPUHLNMBI BYMEPHOIO refb-
anekTpodopesa B npouecce unaeHTMdMKaumm
Oenkos.;

- OCHOBHblE HanpaBneHnst 3BOMOLUN COBPEMEHHON
OpraHM4yeckon Xumus Kak ofHa u3 Haubonee
OVNHaAMWYHO pa3BMBalOLLMXCA OTpacnen Xxmmumu,
YMeTb: - MPOrHO3npoBaTb MarHUTHbIE U ONTUYECKNE
CBOWCTBA KOMIMIEKCHbIX COEAMHEHWMIA C MO3ULMM
meToda BaneHTHbIX cBsA3en, Teopum
KpUCTanmnuyeckoro nonst nuraHgoB u  MeTofa
MOINEKYNsipHbIX opbutanen;

- MPOrHO3MpoBaTb XapakTep (a3oBbiX Auarpamm
MHOFO- KOMMOHEHTHbIX CUCTEM Ha OCHOBE (PM3UKO-
XUMUYECKMUX CBOMNCTB UCXOOHbBIX KOMMOHEHTOB;

- MOAEenupoBaTb XapakTep guarpaMmm «COCTaB —
CBOWCTBO» Ha oOcCHOBe (pa3oBbIX Auarpamm
OMHapHbIX cUCTeM;

- MPUMEHSITb KBAHTOBO-XMMWYECKME MEeToAbl ANis
ONMCaHMsA XMMUYECKOTO M KPUCTaNIOXMMNYECKOTO
CTPOEHMSA BELLECTB;

- UCMOMNb30BaTb OCHOBHbIE METOAbl OMTUMU3ALIMM
XUMUKO-TEXHOMNOMMYECKUX MPOLECCOB  MOMyYeHUs
BELLLECTB C 3a4aHHbIMY CBOWCTBaMU;

- NPUMEHSITb  XpomaTtorpaduyeckuin  MeToz
pasgeneHns CTepeouM3OMEpOB U CBEPXCLUMTBIX
nonMvepos,

- onpepensitb 06beKkTbl M anropuTM NPOBEAEHMS
aHanusa MeTogoM Macc-CneKkTpoMeTpuu;

- MPOrHO3MpoBaTb MEPCMNEKTUBHbIE HanpaBreHus
OpPraHN4ecKoro CMHTE3a;

- OCHOBHbIE TEOPETMYECKME U IKCMIEPUMEHTArTbHbIE
NMPUHLMMNbI OPraHUYEeCKOM «3efTEHON» XUMUMU;
Bnapgetb: - NpuMMEHEHUs KpPUCTanfoOXUMMUYECKNX
METOAOB ANia onpeaeneHunsa xmpansHoctn YHT;

- noctpoeHns asoBblx T —x n P — T — x anarpamm
OUHapPHBIX M TPEXKOMMOHEHTHBIX CUCTEM;

- NpumMeHeHuns TpeyronbHukoB mMb6ca — Poseboma
ans onucaHus dasoBbIX paBHOBECUIA B
TPEXKOMMOHEHTHbLIX CUCTEMAX;

- MOLENMPOBAHNS CTPOEHUS U PUBNKO-XUMUYECKUX
CBOWCTB MHOrOQTOMHbIX MOJSIEKYT Ha OCHOBE
KBAHTOBO-XMMMWYECKUX PACYETOB B pamMKax MeTOLOB
BC n MO;

- MoZenvpoBaHus OCHOBHBbIX MEeTOAO0B
ONTUMM3aUNN XMMMUKO-TEXHOMOMMYECKNX NPOLLECCOB
B LEenAX MONy4yeHUss BeLecTB C 3aJaHHbIMU
CBOMCTBaMU;

- npuemamm WHOpPMaLIMOHHON OLIEHKN
3KCMPECCHOCTK, paspellatoieri CcrnocobHOCTU U
BOCMPOM3BOAUMOCTM  Pe3ynbTaToB  XMMUYECKOrO
aHanusa.




OrlK-1 CnocobeH OrlK- | Ucnonbayet 3HaThb: - nepcrnekTuBHbIE HanpasneHus

BbINOMHATb 1.3 COBpPEMEHHbIE OpraHM4yeckoro cuHTe3a OMONorMyeckn akTUBHbIX

KOMMIIEKCHbIE pac4yeTHo- COefMHEHWIN N NeKapCTBEHHbIX NpenapaTos.;

aKcrnepumMeHTan TeopeTnyeckune - OCHOBHbI€ MPUHLMNbI «3EMEHOW» XUMUN U OCHOBbI
bHblE U MeToabl XVMUW  ANg | B3aMMOOENCTBUST MUKPOBOIHOBOIO U3NyyeHuss C
pac4yeTHO- peLleHns BELLECTBOM;
TeopeTnyeckune npodeccnoHarnbHbIX - Knaccudukaumio  OCHOBHbIX  HanpaBlieHWi
nuccrnenoBaHus B 3agav pasBUTUS COBPEMEHHOW XWUMWWM MOMIUMEPOB U
n3bpaHHON BbICOKOMOJEKYNSAPHbIX coeanHeHun (BMC);
obnactn xumum - OCHOBHble 3afja4M CcuHTe3a OGuonormyecku
NN CMEXHbIX COBMECTUMbIX NONIMMEPOB;
Hayk C - HanpaBneHns NPMMEHEHNS peakLMin pagukanbHON
ucnonb3oBaHne 1 MOHHOW Nonumepusauuu;
M COBPEMEHHbIX - obnacTn NpMMeHEeHNsi HAHOKOMMO3UTOB Ha OCHOBE
npunbopos, NonMMepOB;
nNporpaMmmHoro - peakuunu B OpraHN30BaHHbIX
obecneyeHus n ynbTpaMUKpOreTEPOreHHbIX cpedax.
©a3 gaHHbIX YMeTb: - paccuuTbiBaTb KO3(ULMEHT noTepb u
npodgeccnoHanb KoadhpmUMEHT paccerBaHUA MpU MUKPOBOMHOBOWN
Horo aKTMBaLMM OPraHNYecKoro CMHTE3a;

Ha3Ha4yeHwus - 00OCHOBaHHO BbIOMpaTb TWMbl PEAKTOPOB MU
pPEXMMblI MUKPOBOJTHOBOIO MU3ITy4YeHWs A8 peLleHns
npakTU4eckux 3agav;

- oueHnBaTb pEeaKLNOHHYHO CMocobHOCTb
MOHOMEpPOB B MpoLEecce CUHTe3a MNOJIMMEPOB W
BMC;

- KnaccudumuupoBaTtb HaHOKOMMO3WTbI Ha OCHOBE
nonMMepoB;

- onpeaenaTb Touky n nuHuio KpadTa;

- onpegensTb  MexaHu3M U TepMoAWHaMUKY
npotecca conobunmsauuuy;

- yCTaHaBnNMBaTb B3aMMOCBS3b MeXAY CTPYKTYPON U
CBOWCTBaMUW HAHOKOMMO3WUTHbIX MONTMMEPOB.
Bnapetb:

- HaBblkaMW aHanM3a BEeLLEeCTB C NMOMOLLbIO ra30BoOW
M XXMOKOCTHOM XpomaTorpaduu;

- MeTogamu uoHu3aumm obpasua, pasgeneHusa u
pervcTpauny MOHOB;

- MeTo4aMM KayeCTBEHHOro W KOMMYECTBEHHOrO
aHa-nu3a BeLLEeCTB, aHanusa  GenkoB U
MWKpPOOPraHn3MoB;

- HaBblkaMM MpOBEAEHUs aHanuM3a MeToOoM
OBYMEpHOro renb-anektpocopesa B npouecce
naeHTudmkaunm 6enkos;

- HaBblkaMu BblIOOpa nabopaTopHOM nocydbl U
pacTBOpuUTENEN B OPraHWYeckux peakumsix C
MUKPOBOJSTHOBbIM U3MyYeHNEM;

- HaBblkamMy CYLIKW, Jernapataumm B YCIOBUSIX
MUWKPOBOJTHOBOIO N3My4YeHNs;

- HaBblkaMVW  MNPUMEHEHUs  MWUKPOBOJSIHOBOIO
N3Ny4YeHns B aKTMBaLUM OpraHNYeCckux peakuni;

- OCHOBHble cnocobamy Nony4YeHUss NONMMEpPHbIX
HaHOKOMMNO3WTOB.

OrK-2 CnocobeH OrlK- | MNMpoBogut 3HaTb: 06LMe anropuTMbl U NpaBuna cocTaBreHns
aHanuauposaTthb, | 2.1 KPUTUYECKUA  aHanus3 | nutepaTypHbIXx 0630pOB MO 3a4aHHON TEMaTUKe.
WHTEPNPETUPOB pe3ynbTaTtoB YMeTb: COCTaBnsATb Takne 0030pbl MO 3afaHuio
aTb 1 0bobwatb COOCTBEHHbIX npenogaeartens " yMeTb KpUTUYECKN

pe3ynbTaThbl 3KCNEepUMEHTanbHbIX U | aHanM3nMpoBaTb U COMOCTaBNATb COOCTBEHHbIE U

aKcrnepumMeHTan pacyeTHO- nuTepaTypHble AaHHbIE.
bHbIX U TeopeTuyeckux pabot, | Bnagetb: HaBblikamum paboTbl € MaccuBamu
pacyeTHO- KOPPEKTHO OaHHBbIX.
TEOpETUYECKNX VMHTEPNPETUPYET UX
paboT B OllK- | ®opmynupyet 3HaTb: npasuna  npeacTaBfeHns  Hay4yHOW
n3bpaHHom 2.2 3aKNKOYEHMS 1 BbIBOAbI | cTaTeriHon (NaTeHTHOW) MHGOPMauMM B CXaTOM
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obnactun xumum
UITU CMEXHbIX
Hayk

no pesynbTtartam
aHanusa
nuTepaTypHbIX
OaHHbIX, COBCTBEHHbIX
3KCMepMMeHTanbHbIX U
pacyeTHo-
TeopeTudeckmx pabort
B n3bpaHHon obnacTtu
XUMUN UM CMEXHbIX
Hayk

Buae (abstract, graphical abstract, BbiBoAbI).
YMeTb: nucatb YepHOBble BapuaHTbl Hay4HbIX
nyonvkaummn.

BnageTtb: npuemamm o6paboTkM Hay4HbIX AaHHbIX

12. O6bem gucumnnuHbl B 3a4eTHbIX eaMHuulax/yac — 216/ 6.

Popma NPOMEXYTOYHOM aTTeCTaLMU: 3a4eT C OUEeHKON (anddepeHLMpoBaHHbIN 3a4eT)

13. Bugbl yueb6HoM paboThl:

TpyaoemMKocTb

Bug yyebHow paboTbl Bcero 1 Mo cemec;TpaM
AyONTOpPHbIE 3aHATUS 112 56 56
B TOM 4uChe: nekumm 112 56 56
npakTuyeckue
nabopartopHble
CamocTosiTensbHas pabota 104 52 52
B Tom uncne: kypcosasi pabota - - -
dopma NpoMeEXKYTOUHOW aTTecTaumnm 3a4eT C 3a4yeT C
(3a4em — 0 yac.) OLIeHKOM OLIeHKOM

WToro: 216 108 108




13.1 CopepxxaHue pa3fenoB AUCLMUMNIIUHDI:

Ne Peanusauus
n/n HanmeHoBaHue pasaena
CopepxaHve pasgena QUCUUnvHbI OUCLMNIIUHBI C
pasgena gQucLMnInHbI FIOMOLLIBIO OHIAH-
Kypca, QYMK
1. Nlekuun
1 MpeomeT w 3agaumM nekumoHHoro kypca. Hobenesckue | https://edu.vsu.ru/c
npemun B XXI Beke kak OOMH U3 KPUTEPUEB aKTyanbHOCTM | ourse/view.php?id=
dyHOaMeHTanbHbIX  MccnegoBaHuin B obnactm  xumun. | 10649
Beeneue. Liens, AHanu3 meTogonornvyeckux NOAxXoAoB, KOTOpbIMU onepupyeT
330340 1 CTPYKTYpa coBpeMeHHast Xnmus npu pelueHmu aKTyanbHbIX
YUEBHOIO Kypca dyHOaMeHTanbHbIX W NpuknagHeiXx 3agad. Ponb xumun B
peleHnmn rnobaneHbix Npobnem 3almTbl IKONOMMN, CO3AaHUs
«3€MneHbIX»  TEXHONOMMA, BO30OHOBMSEMbIX WCTOYHWUKOB
3Hepruu, mMaTepuanoe  Ang MUKPO3MEKTPOHUKN "
po6OTOTEXHMKM.
2 OnpepneneHne npegmeTa U copepxaHus Kypca dmamdeckon | https://edu.vsu.ru/c
Ponb n mecto xummn.  Metogonorua  kypca. OcobeHHocTn Kypca no | ourse/view.php?id=
hr3n4eckon xmMmmnm HU3NYECKON XUMUWN B YHMBEPCUTETax U TexHu4eckmx Bysax | 10649
cpean XMMUYECKUX Poccun n 3a pybexom. lNpuvHuunmanbHble pasgensl Kypca:
Hayk. OCHOBHbIe TepMoavHaMmuka, OCHOBbI CTaTMUCTUYECKOM PU3NKN.
pasgenbl M3n4eckon | KBaHTOBasi MEXaHUKa, pacTBOPbI, X CBOWCTBA, XMMUYECKME U
Xumuu, asoBble paBHOBeCKS, NMOBEPXHOCTHbIE SABMEeHUs,
ANEKTPOXUMUS.

3 TepMoauHaMuKa basoBble  nocTynaTtbl  paBHOBECHOW  TEPMOOMHAMUKW. https://e_du.vsu.rl_J/c
DABHOBECHBIX 1 CoBpeMeHHble NpeAcTaBieHMs O MapameTpax COoCTosHUA | ourse/view.php?id=
HEPABHOBECHbIX PU3MKO-XMMNYECKNX cucTeM. BsammocBasb napametposB | 10649

NDOLIECCOB COCTOSIHUSA " dakTopa BPEMEHM. PaBHoBecCHbIe,
HepaBHOBECHbIE U CTaLMOHapHbIe NPOLECCHI.
4 CoBpeMeHHble OcHOBbI  TEPMOAMHAMWKM  HEepaBHOBECHbIX  Npoueccos. | https://edu.vsu.ru/c
npo6nemsl CamoopraHm3aums B OTKpbITbIX cuctemax. epeHoc aHeprum | ourse/view.php?id=
XMUMUYECKON KUHETUKN | 1 BellecTBa B COMpPshKeHHbIX cuctemax. Cuctembl ¢ | 10649
M KaTanutuyeckux NOMNoOXUTENbHON, OTpuuaTenbHoM obpaTHOM CBA3bID U
npoueccos «HECBSI3@HHbIE» CUCTEMBI.
5 N Koutepu  HaHOopasmepHbix  cucteM.  OcobeHHOCTU httDSZ//QdU-VSU-;L}/(‘;
HaHOPA3MEpHbIX TEPMOAMHAMMUKA W KMHETUKM HaHopasMepHbIX cucTem. | ourse/view.php?id=
ovcTem MposiBneHus pasmepHoro addekta. 3akoH [umb6eca - | 10649
TomcoHa. HaHoaneKkTpoxmmMmyeckmne CUCTeMbl.
6 XvmMua  TBepaoro Tena kKak 4acTb dwmsmyeckom xumum | https://edu.vsu.ru/c
XvMUs! TBEPOTO Tena: NPUMEHUTENBHO K KpucTannmyeckomy cocTosiHuo. | ourse/view.php?id=
0GbEeKThI 1 dyHaameHTanbHble  MOMOXEHUs XuMuKM  TBepgoro Tena. | 10649
METOAONOTMS Teopus peansHoro Kpuctanna. Knaccudpuvkauus pnedexkrtos
MCCrenoBaHuit KpuCTannmnm4eckon CTPYKTYpbI. TepmogmHamMmmyeckn
paBHOBECHble W HepaBHOBECHble JedeKkTbl. To4yeuyHble
nedekTbl. HomeHknaTypa gedekros Kperepa - BuHka.
7. MpocTble BewectBa n | Cneundprka pusmKo-xMMn4ECKMX CBONCTB MONynpoBoAHUKOB | https://edu.vsu.ru/c
XUMmn4eckmne Mo CpaBHEHWO C MeTannamu n amanekTpvkamu. ATomHoe u | ourse/view.php?id=
CoeINHeHuns C 3MNEeKTPOHHO-AbIPOYHOE pasynopsgoyeHuve B | 10649
NonynpoBOAHMKOBLIMU | MOMYMNPOBOAHUKAX. OKCUTOHbI. COBpEeMEeHHble TexHOoMnoruu
CBOMCTBaMM Kak nervMpoBaHusi MPOCTbIX BELLECTB U XUMUYECKUX COEANHEHUN C
MOAenbHble 00BEKTbl | MONMYNPOBOAHUKOBLIMU CBOMCTBAMWU KaK OOWH U3 OCHOBHbIX
XMW TBEPOOro Tena | METOAOB YNpaBfeHMs X CBONCTBaMM.
8 MeToabl oNTUMM3aLUm

PYHKUMOHAMNBHbIX
CBOWNCTB
LUMPOKO3OHHbIX
NonynpoBOAHUKOBbIX
coegnHeHnn ans

30HHass  CTpyKTypa MOMYMpPOBOAHUKOB W OMNTMYECKUe
ceonctea. [lpsaMble M HenpsMble MEX30HHblIe nepexonbl.
LUnpoko3oHHbIE MOMNYNPOBOAHMKA C MPAMBIMU MEX3OHHLIMU
nepexogamu. Hutpugel metannos Il A rpynnel (13 rpynnbi).
lMonyyeHne KpucTannoB W MNNEHOK HuTpuaa rannus.
JlernpoBanne Hutpuaa rannus. [lNpeummyliectsa HUTpuAa

https://edu.vsu.ru/c
ourse/view.php?id=
10649
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BbICOKOYACTOTHOW rannMs No CpaBHEHWIO C KPEeMHMEM W apCeHVWAOM rannwus.
MUKPO- 1 lMonyyeHve KpucTanmoB W MNIEHOK Kapbuga KpemHus.
ONTO3MNEKTPOHUKM, Monmtnnmuam  kapbuga  KpemHus.  PUsMKo-xMmMmdeckue
LUMpOoBbLIX CBOMCTBA  Pa3NU4YHbIX MNOAUTMMNOB  Kapbuaa  KpemHuS.
TEXHOMNOrMM [MepcnekTuBbl  NPUMEHEHUS  LUMPOKO3OHHLIX  TYronnaBKuX
NnonynpoBOAHUKOB B BbICOKOYACTOTHOM  MUKPO- WU
OMNTO3MNEKTPOHUKE.
9 CosgaHne BO300OHOBNSAEMbIX WCTOYHMKOB 3Hepruu. | https://edu.vsu.ru/c
dyHaameHTanebHble HaydHble NpUHLMNBLI npeobpasoBaHus | ourse/view.php?id=
CoBpemeHHble COJ'IHe‘-IHOVIV 3HEeprum B  3NEKTPUYECKYIO. BHeLIJHl/II‘/'I n | 10649
MOAXO0Mb! K BHYTPEHHWI doTO3hPEKT. ﬂleHLI,VII'I nencTeus
ONTUMM3ALIMM CBORCTE doToanekTpnyeckux npeobpasosatenen (P3AM). PO Ha
NONYNPOBOMHMKOBBIX OCHOBE ~ MOHOKPUCTa/IoB 1 MOMMKPUCTANIOB  KPEMHMA.
MATEpManos Ans AMOpPMHBIA  TMAPOreHN3NPOBAHHBIN  KPEMHUA. Tem:lypmp,
CONHEUHOMN Kagmus " ero hU3MKO-XMMMYeckue CBONCTBA.
SHEpreTUKM MonynpoBoaHMKOBbIE coeanHeEHUs AIBIIICVI:
Kpuctannuueckas  CTPykTypa M (PU3UKO-XUMUYECKUNE
CBONCTBA. OdpekTnBHOCTL O3, MepcnekTuBsbl
NCMNONb30BaHWs COMHEYHbIX BaTapen B dHepreTuke.

10 MOHUTOPWHI YPOBHS 3arpsi3HEHNsi aTMOCEPHOTo Bo3ayxa - | https://edu.vsu.ru/c
MepcnekTuBbl 3agada rnobanbHomn akonorun. PyHaameHTanbHble HaydHble | ourse/view.php?id=
npuMeHeHns NPUHLUNBI ncnonb30BaHuA LUMPOKO30OHHBIX | 10649
LLIMPOKO30OHHbIX NMonynpoBOAHUKOB ANA  OETEKTUPOBAHUS  TOKCUMYHBLIX U

MeTanmnoKCUaHbIX B3pbIBOOMACHbIX rasoB B atMocdepHom Bosayxe. Okcug
nonynpoBoHUKOB Ans | onosa (IV) kak OCHOBHOW maTepuan Ansi co3gaHus ra3oBbiX
9KOJTOTMYECKOro ceHcopoB. [MpuHUMNManeHoe yCTPOWCTBO ra3oBbIX CEHCOPOB.
MOHWTOPWHra MepcnekTuBbl NPUMEHEHNSA MeTanmoKCUaHbIX
aTMocdepHoro MonNynpoBOAHUKOB C 3MIEKTPOHHBIM W ObIPOYHBIM  TUMOM
BO3ayxa NPOBOAMMOCTM B ra3oBon ceHcopuke. [Mpobnembl NoBbiLeHUs
CENeKTMBHOCTU N YYBCTBMTENbHOCTM ra3oBbIX CEHCOPOB.
11 Knaccudmkaums  cynnepeHoB. CTpoeHue Morekyn w | https:/edu.vsu.ru/c
MepcriekTuaHble XMMUYeckas CBsA3b B (pynnepeHax. I'Iopyqume dynnepe-HoB | ourse/view.php?id=
HaHOMaTepUanbl Ha n  ux  usmko-xummndeckme  csomnctea. [lepcnektusbl | 10649
OCHOBE YTIeposa: NpakTU4eckoro npumeHeHus dynnepeHoB. OAHOCTEHHbIE U
bynnepeHs, MHOFOCTEHHbIE yrnepogHble HaHoTpyokn (YHT). MeTtoabl
YITIEPOAHbIE nonydenus YHT. Xumnyeckaa cBSA3b WU CTpoeHue YHT.
HAHOTPYBKM, rpadbeH 30HHasa CTpykTypa M uU3snKo-xmumuyeckne csonctea YHT.
’ pacdeH. BoHHasa cTpykTypa rpadeHa. [lepcnekTusbl
npakTudeckoro npumeHeHus YHT u rpaceHa.
12 KBaHTOBas MexaHuKa Kak apeKkTMBHbIN MeToa onucaHmna u | https://edu.vsu.ru/c
OCHOBHBIE NPOGEMbI MOAEenpoBaHus XUMUYeckon cBsian B BellecTBe. Metoabl | ourse/view.php?id=
COBPEMEHHOI KBAHTOBOM  MEXaHMKN. MpubnuxeHus, wucnonb3yemble B | 10649
KBAHTOBOI XYM KBAHTOBOW  XMMWM. MporHo3supoBaHue cTpoeHus  w
peakuMOHHOW CMNOCOBHOCTM XMMWYECKUX COEOUHEHUN CBSA3MU
Ha OCHOBe NnpeacTaBneHnn 1 MeTOA0B KBAHTOBOW MEXaHUKU.
13 CoBpemeHHasi ~ WHTeprpeTauust  3MNUPUYECKUX  3AKOHOB | hitps://edu.vsu.ru/c
NaByasbe-Ilannaca n 3akoH I'vecca: afAMTUBHOCTL TEMMOBLIX | oyrse/view.php?id=
OCHOBHBIE apcpekToB B MHOroCTagumnHbIX  npoueccax. Kputepun | 10649
COBPEMEHHBIE HaNpaBneHHOCTM  XMMM4YECKOTo npouecca B - PasnnyHbIX
NPOGNEMb DU3MKO-XMMMYECKUX cMcTeMax. POCT aHTponuu — KpuTepun
TEPMOAMHAMIKA HanpaBreHWss npouecca B W30MMPOBAHHbLIX CUCTEMAX.
Cratuctnyeckas uHTepnpeTaums sHTponuu. [Buxkywias cuna
npouecca B 3aKkpbITbiX cuctemax. Mepa ycTtondumsocTu
coeguHeHus. CBob6oaHasi U cBsi3aHHAs 3HEPrus.
14 CoBpeMeHHble MNPeACTaBEHUS O XUMWYECKOW CBSI3U B

CoBpeMeHHble
npobnembl XMMum
KOMMJEKCHbIX
COeaMHEeHNN

KOMMIEKCHbIX COEINHEHMSIX. MMO Kak Haunbonee
NepcnekTUBHbLIA MeTO, OnucaHus CTPYKTYpbl W CBOWCTB
KOMMJEKCHBbIX CcoeanHeHun. CnekTpoXMMUYECKUA psg U m-
CBs3blBaHNE nuraxaos. MogenupoBaHue CBOWCTB
KOMMIMEKCHbIX COeQVMHEHU NepexoaHblX MeTansoB: okpacka,
reomeTpuyeckue N3oMepbl, MarHuTHble CBOWCTBA.
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JlabunbHocTe ¥ uHepTHOCTb. CTPYKTYpbl  KOMIMJIEKCOB.
BrivsiHne Ha cBoMCTBa KOMMSIEKCOB u4ucna d-3MeKTpoHOB
mMeTanna. PaBHoBecuKs C y4acTMeM KOMMIIEKCHbIX MOHOB.

15 DU3NKO-XMMNYECKUI aHann3 Kak OauH U3 OCHOBHbIX MeToaoB | https://edu.vsu.ru/c
nccrnegoBaHnst B3aumoaencTems B TBepaomM Tene. dasosble | ourse/view.php?id=
auarpaMmmbl  OBYX- W MHOIFOKOMMOHEHTHbIX CcuUcTeM Kak | 10649
CoBpeMeHHble dyHOaMeHTanbHasgs  OCHOBa  HanpaBfeHHOro  CuHTesa
npobnembl pn3nMko — | MatepuanoB C 3agaHHbIMM cBoWcTBamMn. T-x 1 P-T-x
XUMUYECKOro aHanusa | gvarpaMmMbl MHOFOKOMMOHEHTHbIX cucTeM. HectexuomeTpus
MHOIOKOMMOHEHTHbIX | XUMUYECKUX coeIHEHUN. Obnactu rOMOTrEHHbIX
cuctem NPOMEXYTOuHbIX  (pa3. Teepable  pactBopbl  BOMM3M
HOHBapWaHTHbIX TOYek ¢a3oBbiX Anarpamm. CoBpeMeHHble
npeacTaBneHust o ganbtoHuaax n 6epronnuaax. Anarpammebl
CcoCTaB - CBOWCTBA. [peBpalleHnsi B TBEPAOM COCTOSHUN.
16 Passutne npencraBneHUn O XMMMYECKOM CBSA3M B TBepAablx | https://edu.vsu.ru/c
OcHoBHbIe Tenax. KBaHTOBO-mMexaHn4yeckue pacyetbl 30HHOW CTPYKTYpbl | ourse/view.php?id=
COBpeMeHHble 3aauun | TBepabix Ten. [lopagok c©BA3W, MarHUTHble M onTudeckue | 10649
YY4EHUSA O XMMUYEeCcKon | cBorcTBa. KoBaneHTHO - MOHHO - MeTannuyeckas npupoja
CBSA3U B TBEPAbIX XUMUYECKOWN CBA3W B TBEPAbIX Tenax, COOTHOLLUEHWe BKrazgoB
Tenax N NX BNUSIHWE Ha CTPYKTYPY N (PU3NKO-XMMUYECKME CBOUCTBA
TBepabIX Ten.

17 AKTYanbHbIe 3a8a4M Mpouecchl macconepeHoca B cucTeMax C ydactnem Teepaou | https://edu.vsu.ru/c
yarieH ¢asbl. Hay4yHble OCHOBbI (OU3NKO-XMMUYECKMX MpoLeccoB | ourse/view.php?id=
obLwen Teopun

XUMAYECKIX Ontummnsauus XUMMUKO-TEXHOMNOTMYECKNX npoueccos | 10649
nonyyeHus BeLecTB C 3agaHHbIMW CBOWCTBAMW Ha OCHOBE
npoLieccos _
nocnegHUX HayyYHbIX JOCTUKEHUN.
18 MHdopmaLmoHHas oOLeHKa 3KCMpeccHocTW, paspeluatolleii | https://edu.vsu.ru/c
Teopus nHgpopmauun i hp2id=
o cnocobHoCTH " BOCMPON3BOANMOCTU pe3ynbTaTtoB | QUISE/VIEW.PNP Id=
B aHanMTM4yecKom 10649
XAMUIA XUMUYECKOro aHanu3a, Bblbop Hambornee MHMOPMATUBHOIO
MeTo4a XMMMUYECKOro aHanmsa.
19 Teopusa  onTMMuM3aumMM B rasoBOM U XMOKOCTHOM | https://edu.vsu.ru/c
HoBble MeTogpb! Xpomartorpadumn, xpomartorpaduyeckuin meton pasgeneHus | ourse/view.php?id=
CTepeon3omMepos, npumeHeHue B xpomatorpacun | 10649
XpomaTorpacunyeckoro
aHANM3a CBEPXCLUMTbIX MNOMMMEPOB, MNapaMeTpbl YOEPXMBAHUS B
rasoBom 7 YKWOKOCTHOWN Xpomarorpadun. MeTon
KanunnsipHoro anekTpocdpopesa, ob6nactu NnpUMeHeHs.
20 MaI’HMTHbIE/I Pe30HaHC B XUMUM 1 MeauumHe. CNnH-CNIMHOBOW | hitps://edu.vsu.ru/c
B3aumopeuncTene,  ABymepHas  cmektpockonusi  AMP, | oyrsejview.php?id=
CoBpeMeHHble MarHMTOpe3oHaHcHas Tomorpadus. 10649
cnekTpanbHble Macc-cnekTpoMeTpuyeckni  MeTo4  aHanu3a,  MeToapl
MeToAbl aHanms3a MoHM3aumMm obpasua, pasgeneHve u perucTpauust MOHOB,
Ka4eCTBEHHbIN M KONMMYECTBEHHbIN aHanu3 BeLLecTB, aHanus
BenkoB 1 MUKPOOPraHU3MOB.
21 MepcnexTiea OneKTpoxmmmnieckme ceHcopbl U BruoceHcopbl. MembpaHHble | https://edu.vsu.ru/c
pasBUTUS NnoTeHUNoOMeTpU4eckne CeHcopbl, amnepomeTpuyeckme | ourse/view.php?id=
CEHCOpbl, KOHOYKTOMETpUYECKMEe CeHcopbl Ha ocHoBe | 10649
3NEKTPOXUMUNYECKNX
NonynpoBOAHMKOB n3 OKCUAOB MeTarnmnos,
MEeTOOOB aHanm3a
Nbe303M1EKTPUYECKME ra30Bble CEHCOPbI 1 BMOCEHCOPbI.
22 XpomaTomacc-CnekTpomeTpus, TaHOeMmHas macc- | https://edu.vsu.ru/c
CMEKTPOMETPUS. KanunnapHbii anekTpogopes—macc- | ourse/view.php?id=
MBpuaHble meToabl P P P pochop i
CreKkTpoMeTpus. MpoekT «l'eHom yernosekar». | 10649
aHanusa o =
CekBeHupoBaHue n amnnudpukauma OHK. [BymepHbIn renb-
anektpdopes. iaeHTudnkaums 6enkos.

23 OpraHuyeckass XxMMusi Kak ogHa W3 Haubonee AuMHaMuYHO | https://edu.vsu.ru/c
AKTyanbHble pa3BuBatoLLNXCS oTpacnem COBpPEMEHHOMN Xumun. | oursel/view.php?id=
HanpaBneHusi [NepcnekTuBHbIE HaMpaBneHUs oOpraHudeckoro cuHtesa. | 10649

pa3BUTKS «3eneHasa» XuUMUA Kak HoBasi napagurma opraHudeckoun

OpraHn4yecKom XumMmm

XUMUN. OcCHOBHble Hay4Hble n
npuHUUNbI «3ENEHOoN» XUMUN.

9KCnepnumMmeHTalrbHble
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24 OcHoBHble https://edu.vsu.ru/c
NPeAcTaBneHns o ,El,mana30Hv MWKPOBOJSIHOBOTO  M3nyyeHus.  MexaHuambl | oyrse/view.php?id=
B3aMMOAENCTBUM B3aMMOENCTBMSI MUKPOBOJSTHOBOMO U3My4YeHUs C BELLECTBOM. | 10649
MWKPOBOSHOBOIO KoadhdpuumneHT notepb, koadhduumneHT paccemBaHus. Nocyna

N3nyyYeHus ¢ N pacTBOPUTENMU B peakUMsiX C MUKPOBOJTHOBbLIM U3ITyYEHUEM.
BELLECTBOM
25 MicTo4HMKN https://edu.vsu.ru/c
MUWKPOBOJTHOBOIO XapakTepucTuka  OCHOBHbIX  TUMOB MWKPOBOJTHOBBLIX | oyrse/view.php?id=
U3ny4YeHnsa n TexHuka | peaktopos. OpHOAOMOBbIE U MynNbTMAOMOBbIE paboune | 10649
nposeneHusi Kamepbl.
obny4yeHus
26 MeToabl noBbILWEHUS .
A CuHTe3bl Mo aTMocepHbIM AaBneHuem, cuHTessl nog | Nitps://edu.vsu.ru/c
o MOBLILEHHBIM OaBfEHNEM, CUHTE3bl 0e3 pacTBopuTens : !
peakLuil B yCNOBUSIX 10649
_ (TBEpAodasHble cuHTE3bl). MNpenmyliecTBa MUKPOBOSHOBOMO | =292
MWKPOBOSTHOBOW
HarpeBsa.
aKTMBaumm
27 MpumeHeHme Mpo6onoarotoska. Peakuny pasnoxeHusi, OKUCIEHUS, CYLLIKA, | hitps://edu.vsu.ru/c
MUKPOBONHOBOTO AernpaTauns B YCrOBMAX MMKPOBOMHOBOTO W3NYYeHNS. | ourse/view.php?id=

Perenepaunsa  ocywwutenen u  copbeHtoB.  CuHTE3 | 10649

N3nyyYeHus ons . o | 2o%Y
aKTMBaLN METannoopraHNYecknux coeauvHeHun. [pumepbl  peakuuii
ankunupoBaHus, auunMpoBaHus, aueTUnMpoBaHus,

OpraHNYecKux
eaKLit reTepoumknusaymm, npoTekatoLLmX B YCroBuUsIX
P MUWKPOBOJTHOBOW aKTMBaLWN.
28 MepcnekTuBHbIE . .
P Knaccudukaums 0CHOBHbIX HanpaBneHuii passuTus https://edu.vsu.ru/c
HanpasneHus coB y ourse/view.php?id=
PEMEHHON XMMUUN NOSIMMEPOB U BbICOKOMONEKYNSIPHBLIX
pasBuTUS o 10649
. coegunHeHun (BMC). CuHTe3 Guonormyeckn COBMECTUMbIX
COBPEMEHHOM
N NMonMMepoB.
NONUMEPHON XUMUM
29 . . :
Ynpasnetue OnemeHTapHble peakuu paguKkanbHON 1 MOHHOWA https.///e.du.vsi‘u.’r)gé(i
npoueccamu nonumepusaumm. OLeHKa PeaKLIMOHHON CMOCOBHOCTM (;ggsdfegwew.p pAd=
paaukansHom v MOHOMEpOB. B3anMocBs3b Mexay CTPYKTYpOii U cBocTBaMM | =2+
MOHHOM NMonMMepoB.
nonumepusauunm

30 MonumepHbie MpeAcTaBreHNe 0 HAHOKOMMO3WUTax Ha OCHOBE NONMMepoB. | https://edu.vsu.ru/c

HaHOKOMMNO3NTHl, MpuHUMnbl knaccudmkaumm. OCHOBHbIE CNOCO6LI NonyyYeHusa | ourse/view.php?id=
nosnyvyeHve u NOSIMMEPHbIX HAHOKOMMO3UTOB. B3anmocBsa3b CTPyKTypa - 10649
CBOMCTBA CBOMCTBA.
20 MwuuennoobpasosaHue (MO) B pactBopax konnougHbeix MAB. .
PacTeopkI 3H'I|:l OHMVIHaF; npupoaa f\/IO )I"IOEMMO (;mm MI/ILI,eJ'LI]'J'I Touka un P eds s
konnounaHbix MAB kak P VP ' pcon ' ourse/view.php?id=
nvHKA Kpadra. Contobunusaums: MeXxaHusm “ | 10649
camoopraHusyoLmecs 10649
cpemb TepMogMHamuKa. Mukpoamynbcuu. Peakuuun B

OpraHM30BaHHbIX YNbTPaAMUKPOreTEPOreHHbIX Cpeaax.
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13.2 Pasgenbl AUCUMNNNHBbI U BUAbI 3aHATUN:

Ne
n/n

HanmeHoBaHue pasgena
ANCLUMNNNHBI

Bugpl 3aHaTUR (4acoB)

Jlekunn

MNpakTnye-
ckue

JlTabopatop-
Hble

CamocTtosaTenbHas
paboTta

Bcero

BsegeHue. Llenb, 3agaun n
CTpPYKTYpa y4yebHoro kypca

2

Ponb 1 mecTto chunandeckon xmmmm
cpean xmmuyeckmx Hayk. OCHOBHble
pasgenbl OU3N4EeCKon XUMUN.

TepMOJJ,I/IHaMVIKa paBHOBECHbIX U
HepaBHOBECHbIX MPOoLIeCCOB.

CoBpeMeHHble npobremsl
XUMUYECKOW KNHETUKU U
KaTanuMTU4YeCKUX NpoLEeccoB

Xummusi HaHoOpa3MepHbIX CUCTEM

Xumms TBEpaoro tena: 00BbEKTHI U
MeTOA0SI0rMs uccrnegoBaHuin

npOCTbIe BelwecTBa N XMMmn4yeckume
coeanHeHunA C
nonynpoBoAgHNKOBbLIMW CBOWCTBaMU
Kak MoaerbHble 00beKTbl XMMnn
TBEpAoro tena

MeToabl onTUMKU3aLUMmn CBOUCTB
PYHKLMOHAMBHbBIX LUMPOKO3OHHbIX
NonynpoBOAHMKOBBIX COEAUHEHWI

ONS BbICOKOYACTOTHON MUKPO- U

ONTOJMEKTPOHMKU, LNPPOBLIX
TEXHOMNOrMmn

CoBpeMeHHble Noaxoapl K
onTUMM3aLnn CBONCTB
NnonynpoBOAHUKOBBLIX MaTepranos
OJ151 CONHEYHOWN SHEPreTUKN

10

MepcnekTnBbl NPUMEHEHUS
LLUMPOKO30HHbIX METanNoKCUAHbIX
NonynpoBOAHUKOB ANsi
3KOJTOMMYECKOro MOHUTOPWHTa
aTMocdepHoro Bosgyxa

11

MepcnekTuBHbIE HAHOMaTepuWarnbl
Ha OCHOBe yrrepoga: ynnepeHs,
yrnepofHble HaHOTPYGKK, rpadeH

12

OcHoBHble NPOGNEMblI COBPEMEHHOW
KBaAHTOBOW XMMWUUN

13

OcCHOBHble COBPEMEHHbIE
npobremMbl TepMOgUHAMUKK

14

CoBpeMeHHble Npobnembl Xummnm
KOMMJIEKCHBIX COEAUHEHI

15

CoBpemeHHble NpobnemMbl (r3nko —
XMMWUYECKOro aHanm3a

16

OcHoBHbIE COBpeMeEHHbIe 3aJa4vn
y4eHUA O XUMUYECKOW CBA3N

17

AKTyanbHble 3aga4un obLien Teopum
XUMUYECKMX NPOLLECCOoB

12




Teopusa nHdbopmMaLum B

18 . 2 2 4
aHannTU4YecKom XMMnn
HoBble MmeToabl XpomaTo-
19 Abl Xp 4 — — 4 8
rpacmyeckoro aHanusa
CoBpeMeHHble crnekTparnbHble
20 p p 4 _— -—- 4 8
MeToAbl aHanmaa
MepcnekTnBa pa3BuTUSA
21 ANEKTPOXMMUNYECKMX METOLOB 4 4 8
aHanmsa
22 mMbpuaHble MeToabl aHanm3a 4 4 8
AKTyanbHble HanpaBneHus
23 y P 2 2 4

pa3BUTUS OPraHNYEeCcKOM XUMUn

OcHoBHbIe npeacTaBneHns o
24 | B3aMmMOOENCTBUN MUKPOBOJTHOBOIO 4 3 7
N3ny4yeHus C BeLLEeCTBOM

MICTOYHUKM MUKPOBOSHOBOIO
25 N3ry4YyeHns N TEXHUKA NpoBeneHnd 4 3 7
obny4yeHus

MeToabl NOBbILLEHWUSI CKOPOCTU
26 XUMUYECKNX peakumi B YCrIOBUAX 4 4 8
MUWKPOBOSTHOBOW aKTMBauum

MprmeHeHne MUKPOBOSTHOBOIO
27 M3NyyYyeHna onga akTmeauum 4 4 8
OpraHn4ecknx peakuum

lMepcnekTnBHbIE HaNpaBneHns
28 pa3BUTMS COBPEMEHHON 4 4 8
NONMMEPHOW XMMUK

YnpasneHue npoueccamu

29 pagukanbHOW U MOHHOMN 4 4 8
nonumepusaunm
30 MonvmepHbie HaHOKOMNO3UTBI, 4 4 8
nonyyeHve 1 CBOMCTBA
31 PacTtBopbl konnoungHbix NMAB kak 4 4 8
camoopraHusylowuecs cpefbl
WNToro: 108 104 212

14. MeToguMuecKkue yKkasaHus Ansi 00y4aroLWwmxcsa N0 0CBOEHUIO AUCLIMMIIUHDbI

OpraHusaums nsyvyeHus AUCLUMNIvHbI npeanonaraeT:

e  M3y4YeHME OCHOBHbIX U AOMNONHUTENBHBIX NUTEPATYPHBIX UCTOYHMKOB;

e pelleHne NpaKkTUYecKMX 3agay, NpearnoXxeHHbIX npernogasaTenem ans paboTbl Ha NeKUUsX;
e BbIMOJNIHEHME KOHTPOIbHbIX PaboT;
[ ]

TEeCTUpOBaHME;
e TEKyLIMN KOHTPONb YycneBaemocT B ¢opMe YCTHOrO onpoca Mo OCHOBHbIM pasaenam
ANCLMUNITUHBI.

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobOXoAUMBIX ANA OCBOEHUA OUCLUMUIMIINHBI (Criucok umepamypbl 0GhopMASemcs 8 COomeemcmeuu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CK8O3Hasi Hymepauyusi 0515 cex 8ud08 UCMOYHUKOS)
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a) oCHOBHas nuTepartypa:

Ne n/n McTOYHUK
EpemuH B.B. OcHoBbl couaunveckon xummnn. YyebHoe nocobuve B 2 4. 1/ B.B. Epemun .— 3-e uag. an.
1 — Mocksa : BUHOM. Jlabopatopus 3HaHummn, 2013 .— 322 c¢. — (Y4ebHWK Ans BbICLUEN LUKOMbI) .
<URL:http://biblioclub.ru/index.php?page=book&id=214231>
2 NoHuapos E.IM. Teopusa xumuyecknx npoueccos: nsbpaHHble rnaebl / B.KO. KoHapawwuh, E.T.
"oHyapos, HO.IM. AdmHoreHoB, A.M. XoBuB. - BopoHex: N3a-Bo BopoHex. roc. yH-Ta, 2012. — 288 c.
3 MoHuapos E.T"., KongpaiwmH B.1O., Xosue A.M., AcdumHoreHos HO.I1. KpaTkun Kypc TeopeTmnyeckom
HeopraHmyeckon xumun. YyebHoe nocobue. CaHkrt-lNetepbypr: Jlaub, 2017. — 464 c.
Mionnep Y. CTpykTypHasa HeopraHudeckas xumus / Y. Mionnep. — JonronpyaHeiv : N[
4
«MHTennekT». — 2010. — 356 c.
5 lotTwTarH M. dusnko-xmmmyeckne ocHoBbl MmaTepunanoseaeHus / I. FoTTwTanH. - M. : BUHOM.
Jlabopatopusa 3HaHun, 2009. - 400 c.
Yran A. A. Obas n Heopranndeckas xumus / A. A. Yran. - M.: Beicw. wk., 2007. - 527 c.
7 OHUMKoneams nonynpoBoaHMKoBbIX MaTtepuanos. MNMoga. pea. K.A. bxekcoHa n B. LpéTepa. Tom 2.
Mep. c aHrn. nog peg. 3.I1. Jomawescko. — BopoHex : Bogonen. 2011. — 919 c.
8 Ycnexun aHanuTuieckon xummu: K 75 — netuio akagemmka KO.A. 3onotoea. — M.: Hayka, 2007.- 391
C.
9 KpuctunaH I'. AHanutudeckas xumus: B 2 Tomax. — . Kpuctuman. — M.: BMUHOM, na6opatopus
3HaHun, 2009 . — (ny4ywmnii 3apybexHbin y4ebHuk).- T.2.- 504 c.
Bakynes, B.A. OcHOBbI Hay4YHOro nccnegoBaHus: y4ebHoe nocobue. / B.A. Bakynes, H.I. Benbckas,
10 B.C. bepceHeBa. - EkatepnHbypr: N3a-Bo Ypan. YH-Ta, 2014. - :63 c.-
URL:http://biblioclub.ru/index.php?page=book&id=275723&sr=1
11 gggnqw(oa KO.[. BeicokomonekynsipHble coeanHenns / KO.[.Cemunkos. — M. : Akagemunsi, 2008. —
C.
12 Tarep A. A. dusnkoxumus nonnumepos/A. A. Tarep. - M.: Xumus, 2007. - 544c.
13 Kupees B.B. BeicokomonekynspHble coegnHenns/B. B. Kupees. - M.: lOpanT, 2013. — 602 c.

0) pononHuTenbHasa nuTeparypa:

Ne n/n McTOYHUK

1 XayckpodT K. CoBpeMeHHbIn Kypc obuer xumum: B 2 1. / K. XayckpodT, 3. KoHcTabn. - M.:
Mwup, 2002. - T. 1. - 540 c.

> XayckpodT K. CoBpeMeHHbIn Kypc obuern xumum: B 2 1. / K. XayckpodT, 3. KoHcTabn. - M.:
Mwup, 2002. - T. 2. — 540 c.

3 MaHkmH B.FO. Kak obpasyeTtcst xumumyeckas CBA3b 1 NpoTekalT xumudeckue peakuum / B.HO.
MaHkuH, KO.B. MaHknH. — M.: ispgatenbckasa rpynna «IpaHuua», 2007. — 320 c.

4 AdmHoreHos HO.I1. DU3UKO - XMMNYECKNIA aHaNU3 MHOFOKOMMOHEHTHbIX cuctem / 0. T1.
AdwmHoreHos, E. I'. MoHvapos, I'. B. CemeHoBa, B. 1. 3nomaHos. - M.: M®TW, 2008. — 332 c.

5 dusnyeckasn xumus : y4eb. ana By3os B 2 kH. / K.C. KpacHos [ n gp.] ; noa pea. K.C. KpacHosa.
— M. : Bbicw. wk., 2001. — KH. 1 : CTpoeHune BewiecTtBa. TepmoamHammuka. — 511 c.

6 dusnyeckan xumus : y4eb. ansa By3os B 2 kH. / K.C. KpacHoB [ gp.] ; nog pea. K.C. KpacHoBa. —
M. : Bbicw. wk., 2001. — KH. 2 : QnekTpoxummsi. Xummyeckas KnHeTuka u katanus. — 318 c.

7 ByuayeHko A.J1. Xumunsa Ha pybexxe BEKOB : CBepLUEHUsI U NporHo3bl /A J1.byvadeHko //Ycnexu
Xumuu. - 1999. - T.62,Ne2. - C. 99-117

8 Tpetbsakos KO.[l. CamoopraHm3aums B PU3NKO-XMMUYECKMX CUCTEMAX HA MYTU CO34aHUSA HOBbIX
martepuanos /KO.[1.TpeTtbsakoB // HeopraHmnyeckmne matepuansl. - 1994, - T.30,Ne3. - C.291-305

9 MaHkmH B.FHO. Kak o6pa3syeTcst xuMuyeckasi CBA3b 1 NpoTeKatT XxumMudeckue peakuum / B.HO.
MaHkuH, FO.B. NaHknH. — M.: ispatenbckagd rpynna «IpaHuuar», 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 Xumukn-aHanutukm o cebe n ceoent Hayke / Pea.-coct. tO.A. 3onoToB u B.A.lLlanowHuk.- M.:
KHwxHbin gom «JIMBPOKOMy, 2011. — 320 c.
JlebepeB A.T. Macc-cnektpomeTpusa B opraHnyeckon xumumn/ A.T. Jlebepes. — M..BUHOM,

13 -
nabopartopus 3HaHui, 2003. — 493 c.

14 ?ggMSH P. MarHuTHbIn pe3oHac B xumun 1 meguumHe P. ®pumaH . — M..KPACAHL, 2009. —

C..
15 Puann M. l'eHom / M.Pngnun.- M.: Bkcmo, 2008. — 432 c.
16 PomaHoBa H.H. MukpoBonHoBoe obnyyeHne B opraHnyeckom cuHTese / H.H. PomaHoBa, A.l'.
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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

NpaBuc, H.B. 3bik // Yen. xumun. — 2005. — T. 74, Ne 11. — C. 1059-1105.

BepaoHoco C.C. MukpoBOfHOBOE nsnydeHme B xummyeckom npaktuke / C.C.bepgoHocos, [.I'.

17 BbepnoHocoa, U.B. 3HameHckas // Xum. TexHonornsa. — 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 [.B., [pyMeHeHe MUKPOBOMHOBOIO M3My4YEHNst B CUHTE3€ OPraHN4ecKux

20 coegunHenunn / [1.B. KysHeuos, B.A. Paes, I".J1. KypaHos, O.B. Apanos, P.P. Koctukos // )KypH.
Opr. Xum. — 2005. - T.41. - C. 1757-1794.
WyknH E.O. KonnougHasa xumus / E.A. WyknH, A.B. MNepuos, E.A. AmenuHa. — M. : Beicwu. wk.,

21
2004. — 444c.

29 KabaHoB B. A. KomnnekcHo-pagukaneHasa nonumepusaumsa/B. A. KabaHos, B. I1. 3y6os, 0. [.
Cemuukos. - M.: Hayka, 1987. - 256¢.

23 BepexHukos B.H. N3bpaHHbie rnmaebl konnongHon xmummmn (ydebHoe nocobue).. 2011. http://e-
science.ru/chemistry/e-book/

24 MuuennoobpaspBaHue, conobunuaaums, MMKpoOaMynbcun ,/ nog pea.
B.H.MU3mannoson — M. : Mup, 1980. — 453c.

o5 Cymm B.. O6bekTbl 1 MeToabl KONMOMAHON XMMun B HaHoxumum / B.0.Cymm //

Ycnexu xumumn. — 2003. — T. 69. - Ne 11. — C. 995-1007.

B) 6a3bl gaH

HbIX, MH(*)OpMaLIVIOHHO-CﬂpaBO‘-IHble U NONCKOBbIE CUCTEMDbI:

Ne n/n McTOoYHUK
http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbIN 0Opa3oBaTenbHbIA NopTan - ABNAeTCA

1 cocTaBHOW YacTbio hedepanbHoro noptana "Poccuiickoe o6pasoBaHme”. CoaepXXnTt pecypchl n
CCbIJIKM Ha pecypchbl N0 eCTECTBEHHO-HAYYHbIM AUCUMNIMHaM (dusmka, Xumusa n bruonorust).

> http://window.edu.ru/ - tHdhopMaLnOHHasa cuctema « EgMHoe oKHO JocTyna K
obpaszoBaTtenbHbIM pecypcamy.
http://vovr.ru/ «Bbicluee obpasoBaHue B Poccun» - Hay4HO-Negarornyecknii xxypHan

3 MuHucTepcTBa obpasoBaHusa u Hayku PO. B xxypHane nyGnuvkytoTcst pe3ynbTaTbl UCCregoBaHui
COBPEMEHHOI0 COCTOSHMS BbICLLEN LWKOMbl Poccun, o6cyxaatTcs BONpOCkl TEOPUN U NPaKTUKK
ryMaHWTapHOro, eCTECTBEHHO-HAYYHOIo N MHXXEHEPHOro BbiCcLlero obpasoBaHus.
http://www.elibrary.ru —Hay4Has anektpoHHasa 6ubnmoteka eLIBRARY.RU - kpynHenwmmn
POCCUIACKMI MHAPOPMALIMOHHEIN NopTan B 0611acTy Hayku, TEXHONOMMN, MEOULUHBI U

4 obpasoBaHus, cogepxalun pedepaTbl 1 NOSHbIE TEKCTbI 6onee 12 MMH. Hay4HbIX CTaTen u
nybnukauun. Ha nnatdpopme eLIBRARY.RU goctynHbl anekTpoHHble Bepcun 6onee 1400
POCCUNACKMX Hay4YHO-TEXHUYECKUX KYPHANOB, B TOM Yucne 6onee 500 xypHanoB B OTKPbITOM
goctyne.

5 http://www.chem.msu.ru/rus/ - Chemnet - oduumanbHoOe aNeKTpoHHOE usgaHme XnMmnyeckoro
dakyneteta MI'Y B Internet

6 OnekTpoHHas bmbnmoTeka BopoHEXXCKOro rocygapcTBEHHOro yHuBepcuteta www.lib.vsu.ru

7 MHdopmaumnoHHas cuctema "YHmuepcutetckast 6udnmoteka ONLINE" —
http://biblioclub.ru

8 «AHanutnka-Mup npodgeccuonanos» MHTEPHET NMOPTAJT XMMWKOB-AHAJTTMTUKOB
http://www.anchem.ru/

9 MHTepHeT-pecypchl N0 MeToAaM XMMUYECKOro aHanusa - http://www.rusanalytchem.org

10 WHTepHeT noptan gna xmuMnkoB http://www.chemweb.com

11 WHTepHeT nopTta ¢ 6a3o gaHHbIX N0 NOCNefoBaTENbHOCTU aMUHOKUCIOT B Benkax
http://pir.georgetown.edu

12 American Chemical Society ACS Publications - nonHoTekcToBasi 6a3a AaHHbIX Hay4HbIX
XypHanos, http://pubs.acs.org

13 John Wiley & Sons Wiley Online Library - nonHoTekctoBas 6a3a faHHbIX Hay4HbIX XypPHAIoB,
http://www.interscience.wiley.com

14 Springer (nnatdgopma SpringerLink) SpringerLink - nonHoTekcToBas 6a3a gaHHbIX HAay4YHbIX

XypHanos, http://www.springerlink.com

15


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://pubs.acs.org/
http://www.interscience.wiley.com/
http://www.springerlink.com/

16. [lepeyeHb

y4yebHO-MeTOAMUYECKOrO obecneyvyeHus

ans

camMocTosTeNbHOM

paboTbl

(y4ebHo-

memooudeckue pekomeHdayuu, nocobus, 3ada’yHuKU, Memoduyeckue yKa3aHusi ro 6bINOSIHEHU MPpaKkmu4yecKux
(koHmMposbHbIX) pabom u 0p.)

BopoHex. roc. yH-T .— BopoHex: UsgaTtenbckuii gom BIY, 2017.— 60 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf

Ne n/n MCTOYHMNK

1 C6opHWK NpnMepoB 1 3agad no anekTpoxmmun: yuebHoe nocobue / A.B. BeegeHckun u gp. -
Cankt-lNeTepbypr, Mocksa, KpacHogap: O6C JlaHb, 2018. — 205 c.
KuHeTrka anekTpoxmmMmyeckux npoweccos: ydebHoe nocobue ans By3os: Y. 1. Ctaagus

> nepeHoca 3apsaga / A.B. BesegeHckuin, H.b. Mopo3soBa, E.B. BobpuHckas ; BopoHex. roc. yH-T
.— BopoHex : Uspatenbckun gom BI'Y, 2017 .— 117 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf>
KuHeTrka anekTpoxmmMmyeckux npoeccos: ydebHoe nocobue ans By3os: Y. 2. Ctaguu

3 anddysmm n xummnyeckon peakumm / A.B. BeegeHcknin, H.b. Moposoga, E.B. bBobpuHckas ;

OKONOrMYeCcKN YMCTbIE CUHTETUYECKNE METOAbI B XMMUM : y4ebHO-meToam4eckoe. nocobue ans
4 By30B / cocT. : X.C. WWuxanues, M.1O. KpbicuH, H.B. Ctonnoeckasi, A.B. 3opuHa .— BopoHex :
M3gaTenbcko-nonurpadguyecknii LeHTp HayvHas kHura, 2012 .— 24 c..

CoBpeMeHHble MeTOoAbl CUHTE3a reTepPOLUMKIIMYECKUX COEAWHEHWUA :
5 nocobue ans By3oB / cocT. : X.C. Wuxanues, M.FO. KpbicnH, H.B. Ctonnosckasi, A.B. 3opuHa
.— BopoHex : Nsgatenbcko-nonurpaduydeckunii LeHTp HaydvHas kHura, 2012 .— 21 c.

y‘-le6H0-MeTOD,VI‘-IGCKOG.

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNONb3yeMble ANA peanu3auum yyebHoun

AUCLUUNIUHbBI, BKNOYasa NporpaMmmHoe obecneyeHne n MHPOPMaLMOHHO-CNpPaBOYHbIe

cuctembl (Npu HeO6XO0AMMOCTH)

Mpn peanusauun ANCUMMANHBI C UCMNOSIb30BAHNEM OUCTAHUMOHHLIX ObpasoBaTesibHbIX
TEXHOSOrMA UCMONb3YKTCA WHCTPYMEHTbI 3NEKTPOHHOW WH(OpMaLMOHHO-06pa3oBaTeNbHON
cpegbl BI'Y «3OnekTpoHHbI yHuBepcuteT BIY» (https://edu.vsu.ru), aneKkTpoHHas nouTa,
MeCCeHKepbl N COLICETU.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:

JTIeKUMOHHBbIE 3aHATUA npoBOoOATCA B cneynaribHoO NoAroTOBIEHHON ayamnTopuun, OCHaLLEeHHON

npe3eHTaUMOHHON TEXHUKOMW, Tabnuuen MeHgeneeBa n HEO6XOAUMbIMU NIaKaTaMU-CXEMaMM.
[MepcoHanbHble KOMMbKTEPBLI C 4OCTYNOM B IHTEpPHET; MynbTUMeannHbln npoektop BENQ,

3KpaH, HOyTOyK. MynbTmeannHble nekumm no Kypcy "AKTyarnbHble 3agayvym XmMum TBEpA0ro

Tena" © Alexander M. Samoylov 2015 - 2017.

19. OueHoO4YHbIe cpeAcTBa ANst NPOBeAEHUA TEKYLLEN U NPOMEXYTOYHON aTTecTauum

Kog v copepxaHue MnaHnpyemble pesynbTaTtbl 00y4eHus OT1anbl
KOMMeTeHuumn (unm (nokasaTenu OOCTUXEHUS 3a4aHHOro dopmMmpoBaHus o0C*
ee 4yactn) YPOBHS OCBOEHMSI KOMMETEHLUMN KOMMNeTeHLMn (cpeactBa
nocpeacTsomM OpMUPOBAHNSA 3HAHUNA, (pasgensbl (Tembl) OLeHUBaHs)
YMEHWI, HaBbIKOB) OVCLUMNINHBL UIn
MoZyrnsa n nx
HanMeHoBaHue)
OriK-1 3HaTb: KoHTponbHas
CnocobeH - MEcTO M pofnb XMUMMUM B €CTeCcTBeHHbIX | 1,2, 3,5, 7, 8, 10, paboTta Ne1,
BbIMNOMNHATb Haykax, Haunbonee ovyeBungHble | 15, 16, 18, 19, 21 - KoHTponbHas
KOMMMEKCHble nepcnekTuBhbI " npobnemsl, | 31 pabota Ne 2,
3KCMepUMMeEHTanbHble | onpeaenswme KOHKPETHY  obnactb KoHTponbHas
N pacyeTHo- [eATenbHOCTY; paboTta Ne 3,
TeopeTnyeckue - rnaBHble Mpobrnembl COBPEMEHHOW KoHTponbHas
nccrnegoBaHus B dmsmyeckomn XUMUn, 0ocobeHHOCTH paboTta Ne 4,
n3bpaHHoM obnacTn | NOCTPOEHMS Kypca No (U3NYECKON XUMUM KoHTponbHas
XUMUM UININ CMEXHBIX | B YHUBEPCUTETAX W TEXHUYECKUX BYy3ax paboTta Ne 5,
Hayk c Poccun 1 3a pybexom; KoHTponbHas
NCMNonb30BaHNEM - CYLLEeCTBYIOLLNE OrpaHUYEHNsT KBAHTOBO- paboTta Ne 6,
COBPEMEHHbIX MeXaHN4YeCKMX npeacTaBneHun o} TecTupoBaHue
npmbopos, np1Mpoae XMMmn4ecKom CBA3M;
NporpaMmMHoOro - MeToabl HepaBHOBECHOW
obecne4vyeHus n 6a3 TEPMOANHAMUKMN ans onucaHus
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OaHHbIX
npogeccnoHanbLHOro
HasHayeHus

OrlK-2

CnocobeH
aHanuanpoBaTb,
WHTEepnpeTupoBaTb U
obobLaTb
pes3ynbTaThbl
3KCMnepMeHTarnbHbIX
N pacyeTHo-
TEOPETUYECKUX
paboT B n3bpaHHoOM
obnacTty XMMun Unm
CMEXHbIX HayK

npoLieccoB camoopraHmsauum B
OTKPbITbIX CUCTEMAX;

- 0CODOEHHOCTM MepeHoca 3JHeprun wu
BELleCTBA B COMPSIKEHHbIX CUCTEMAX,
cuctemax c NOMNOXXNUTENBHOMN,
oTpuuaTenoHom obpaTHOM CBA3bD U
«HECBSI3aHHbIX» CMCTEMAX;

- OTNNYNTENbHbIE npusHakm
pPaBHOBECHbIX, HepaBHOBECHbIX n
CTaUMOHapPHbIX NPOLIECCOB;

- KpUTEpUM HaHOpPa3MEpHbIX CUCTEM W
0COBEHHOCTM TEPMOAMHAMUKN U KMHETUKN
HaHOpPa3MepHbLIX CUCTEM;

- MpuUMepbl MpPOSIBNIEHNS pPa3MEpPHOro
adpdekTa n 3akoHa 'mMbbca - ToMCcoHa;

- OCHOBHble METOLONIOIMYECKME MpUEMBI
NnpUMeHeHus hbyHOAMEHTanNbHbIX
NMONoXeHnn XxuMMmmM TBEpOoro Tena B
HanpaBfNeHHOM CUHTEe3e TBEPAOTESbHbIX
(PYHKLMOHAMNbHBIX MaTepraros;

- OCHOBHbIE 33aa4M COBPEMEHHON XUMWUK
TBEpPOoro Tena;

- OoTNUuYMTEnbHble  UINKO-XUMUNYECKUNE
CBOWCTBA NnonynpoBOAHMKOB Kak
MOZAENbHbIX OOBEKTOB N3Y4YEHUS B paMKax
XUMUKW TBEPAOro Tena;

- Hanbonee nepcneKkTMBHbIE
LLIMPOKO3OHHbIE Tyronnaekue
NonynpoBOAHMKN AllIBV ans

COBPEMEHHOW BbICOKOYaCTOTHON MUKPO- U
ONTO3MNEKTPOHUKM;

- MepcnekTvBHble MNOMYNPOBOAHMKOBbIE
maTtepwuarnbl ans COBPEMEHHON
CONHEYHOW 3HEePreTuKu;

- doyHAaMeHTanbHble Hay4Hble MPUHLUMMbI

MCNoJib30BaHUA LLUMPOKO3OHHbIX
MeTannoK-CUMaHbIX NMoJ1ynpoOBOAHUKOB ON1A
OeTeKTn-poBaHuA TOKCUYHbIX 7

B3pbIBOOMACHbIX rasoB B aTtMoCcepHOM
BO3YXe€;

- Hanbonee nepcnekTUBHbIE
LLIMPOKO3OHHbIE MeTanmnokcuaHble
NnonynpoBOAHUKM AN MOHWUTOPUHra
3arpasHeHuss atmocdpepHoro  Bo3gyxa
TOKCMYHBbIMUW rasamu;

- MpUHUMNManbHoe YCTPOMCTBO ra3oBbiX
CeHcopoB Ha ocHose okcuaa onosa (1V)
Kak OCHOBHOro MaTepwan Ans co3gaHus
rasoBbIX CEHCOPOB;

- Krmaccudukaumio M NepCrneKkTUBHbIE

HanpaBlieHuA beHp,aMeHTaJ'lebIX
nccrnegosaHui " NpakTU4ecKoro
npuMeHeHus yrnepogHbIX
HaHomaTtepuanoB (cpynnepenbl, YHT,
rpacheH);

- COBpEMEHHbIe MoZenbHble

npeacTaBneHnss M MeToAabl KBaHTOBOW
MexXaHWKW, OnuCbiBaloLLNE CTPOEHUE W
PEaKUMOHHYIO CMOCOBHOCTE XMMUYECKMX
COoeVNHEeHU;

- aKTyanbHble MeTodbl U3ydeHus u
MOLENMPOBaHNS KpuUTEpUEB,
onpegensoLmnx HanpaBIIEHHOCTb
XUMUYECKMX MPOLECCOB;
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- COBpPEMEHHbIe KBAaHTOBO-MeXaHu4eckne
MEeTOAbl  KOJIMYECTBEHHOIO  OMMUCAaHWS
npvpoabl XMMWYECKON CBSA3M KaK OCHOBA
MOAENVPOBAHNSA  HOBbIX  KOMMMEKCHbIX
COeVHEHMN BelWecTB C 3agaHHbIMU
dYHKUNOHANbHbLIMW CBONCTBAMU;
-reHeauc T —x - n P — T — x - dpa3oBbIx
anarpaMmm OBYXKOMMOHEHTHbIX CUCTEM Ha
ocHoBe npaBuna a3 [wubbca kak
dyHOaMeHTanbHOM  OCHOBblI  (PU3NKO-
XMMWYECKOIO aHanm3a;

- COBpEMEHHble MpeacTaBneHuss o
XUMUYECKUX COEAMHEHNAX C MOCTOSHHBIM
" nepemMeHHbIM KONMMYECTBEHHbIM
COCTaBOM: AanbToHUABI 1 6epTonnuabl;

- 9KCnepumeHTanbHble U  KBAHTOBO-
MexaHuyeckne MeToAdbl UCCrneLoBaHus
BNUAHUS NPUPOLbI XMMUYECKOW CBSA3M Ha
CTPYKTYpY " PUNKO-XMMUYECKUNE
CBOWCTBa TBEPAbIX TEN;

- aKTyanbHble 3agauyn obwen Teopun
XUMUYECKNX NpoLEeccoB, OCHOBHblE
MeToabl onTMMmM3auun XUMWKO-
TEXHOJOIMYECKMX MPOLECCOB MOMYyYeHUs
BELLECTB C 3ajaHHbIMWN CBONCTBaMMU;

- aKTyanbHble HanpaBfeHus pas3BuUTUS
COBPEMEHHON aHaNUTUYECKON XUMMMK;

- COBpeMeHHble o0bnactn npumMeHeHus
MeTofa KanunmsipHoro anekTpodopesa;

- OCHOBHble HanpaBneHust pasBUTUSA
METOLO0B MArHUTHOrO pe3OHaHca, CMUH-
CMWHOBOrO B3aUMOAEWNCTBUS, ABYMEPHOW
crneKkTpockonun AMP,
MarHUTOpe3oHaHCHOWN ToMorpaduu;

- HanpaBneHusi pas3BUTUSI MacC-CNeKTpo-
MEeTpUYECKOro MeTofa aHanm3a;

- (pmanyeckue MpUHLUMNBI 3NEKTPOTEPMU-
YecKoro Metoga atoMHO-abcopOLIMOHHOrO
aHanuaa;

- PUNKO-XUMMYECKNE NPUHLMMbI
XpoMaTOo-Macc-CnekTpoMeTpum,
TaHLEMHOW Macc-CneKTpoMeTpuu;

- obnactu MpMMEHEHMS U MEeTOO0NOrnio
KanunnsipHomn anekTpogopes—macc-
CMNeKTpomeTpuu;

- HampaefneHusl  pasBUTUS  MpoOeKTa
«l"eHoM yernoBekay;

- NpYEeMbl CEKBEHWPOBaHUSA U amnnudm-
kaumn OHK;

- PU3NKO-XUMMYECKME NPUHLMNBI OBYMEP-
HOro renb-anekTpodopesa B npouecce
noeHTndmkauumn 6enKos;

- OCHOBHble HanpaefeHust 3BOSOLNN
COBPEMEHHOW OpraHN4yeckon XuUMUs Kak
ofHa n3 Hanbonee OVNHaMWYHO
pa3BUBAIOLLMXCS OTpacnen XMmMuu;

- NepcneKkTUBHbIE HanpaBfieHUs opraHu-
YeCKOro CMHTE3a OMONOrMYeCKMN aKTUBHbIX

coeanHeHMi n neKkapCTBEHHbIX
npenaparos;
- OCHOBHbIE MPUHLMMbI «3EMEHON» XUMUU
] OCHOBB! B3aMMOaencTems
MUKPOBOHOBOIO N3ny4yeHns c
BeLLIeCTBOM,;
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- Knaccudpukauuio OCHOBHBbIX
HanpasfieHW pPasBUTUA COBPEMEHHOWN

XMMUM MonMMepoB n
BbICOKOMOTEKYISIPHBIX coeuHeHMN
(BMC);

- OCHOBHblE 3apaum CUHTE3a

Brnonornyeckn COBMECTMMBbIX NOSIMMEPOB;
- HamnpaBneHust TMNPUMEHEHUS peakuun
pagvKkanbHOW U MOHHOW NonMMepusaumnu;

- obrnactu npuMeHeHNss HaHOKOMMO3UTOB
Ha OCHOBE NMOJIMMEPOB;

- peakumn B OPraHn30BaHHbIX YNbTPaMuK-
poreTeporeHHbIX cpeaax.

YmeTh:

- NPUMEHATb pPa3fNUYHbIE KUHEeTUYEecKue
noaxoAbl K YCTAHOBMEHWIO MeXaHW3MOB
XUMUNYECKON peakuuu;

- MCMNonb30BaTh KBa3UXUMNYECKNI
nogxon n cumsonuky Kperepa — BuHka
AN OnMcaHMs aTOMHOrO M 3MEeKTPOHHO-
AblpOYHOro pa3ynopsiAoyeHns B
HecOoBepLUEHHbIX KpucTannax;

- ucnonb3oBatb  (hyHOAAMeHTanbHble

NPUHLMMBI nernposaHus
nonynpoBOAHNKOB ans nony4eHuns
maTepuanos c 3aaHHbIMK
3MNeKTpUYECKUMM " ONTUYECKUMU
cBOWCTBaMMU;

- NporHo3mpoBaTb npuMeHeHve
mMaTepuanos ans co3gaHus
3 DEKTUBHBIX HOTO3MNEKTPUYECKNX
npeobpasoBaTenen;

- NpOrHo3MpoBaTb ncnonb3oBaHne
OKCMOOB  MeTannoB  Anst  rasoBbiX
CEHCOPOB, OETEKTUPYIOLUX MNPUCYTCTBUE
TOKCUYHBIX rasoB B  aTMOCEepHOM
BO3YXe€;

- NporHo3MpoBaTb MarHuTHble "
ONTMYECKMe  CBOMCTBA  KOMMIEKCHbIX
coefnHeHuNn c nosvuum meToaa
BaNneHTHbIX cBsA3en, Teopuu
KpMUCTannu4yeckoro nons nuraHgos u
MeTo4a MOneKynsapHbIX opbuTanen;

- MPOrHO3MpOBaTb XapakTep ¢)a3oBbIX
AvarpamMmm MHOTO- KOMMOHEHTHbIX CUCTEM
Ha OCHOBE (PU3NKO-XUMUYECKUX CBOWCTB
NCXOOHbIX KOMMOHEHTOB;

- MOOenupoBaTb XapakTtep Auarpamm
«COCTaB — CBOWCTBO» Ha OCHOBE
a3oBbIx gMarpaMmm BMHapPHbIX CUCTEM;

- MPUMEHATb  KBaHTOBO-XMMUYECKUE
MeToAdbl ANS OMNWCaHUA XUMUYECKOro U
KpMCTanoXmmMmn4eckoro CTpOeHMs
BELLECTB;

- NCMOnb30oBaTb OCHOBHblIE  MeTOAbI
ONTMMM3aUMN  XUMUKO-TEXHOIOMMYECKMX
NMpoLEeccoB  MONyYeHUs  BelecTB C
3aJaHHbIMW CBONCTBAMM;

- NPUMEHATL  XpomaTorpacnyeckuin
MeTOo4 pasfdeneHuss CTepeou3OoMeEpPOB U
CBEPXCLUMTBIX MONIMMEPOB,

- onpegensitb OObEKTbl W anropuTm
npoBedeHns aHanuMsa MeTogoM  Macc-

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

KoHTpornbHas
pabota Ne 2,
KoHTponbHas
pabota Ne 4,
KoHTponbHas
pabota Ne 6,
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CreKTpomeTpuuy;

- NpOrHo3MpoBaTb NepCcrneKkTUBHbIE
HanpaBfeHUsi OPraHN4eCcKoro CMHTE3a;

- OCHOBHbIE TeopeTudeckme "
3KCNepuMeHTarnbHble MPUHUMMbLI OpraHu-
YECKOWN «3EeneHon» XUMUW;

- paccunTblBaTb KOI(PUUMEHT NOTEPb U
koadhpuumeHT paccevBaHusi npwm
MMWKPOBOTHOBOM aKTMBaumm
OpraHM4yecKoro CMHTE3a;

- o6ocHOBaHHO BbIOMpaThb TUNbI
pPeakTopoB U PEXMMbI MWUKPOBOJTHOBOTO
U3Ny4YeHnss ONs peleHnss npakTUyYecKmx
3agavy;

- OleHMBaTb PeaKkLMOHHYK CNocOBHOCTb
MOHOMEPOB B  Mpouecce  CuHTesa
nonumepos n BMC;

- KrnaccudumumpoBaTb HAHOKOMMNO3NUTbI Ha
OCHOBE NOMNNMEpPOB;

- onpegensTb Touky 1 nuHuio Kpadta;

- onpegensaTb MexaHu3m n
TepMOgUHaMUKy npouecca
contobunusauuu;

- yCTaHaBnuBaTb B3aMMOCBA3b MeEXOy
CTPYKTYpOK n cBoOMCTBaMM
HaHOKOMMO3UT-HbIX NONMMEPOB.
Bnapetsb:

- 3KCMepuvMeHTanbHbIMW  MeTogamu
onpegeneHuns bpakTanbHowu
pasMepHoCTY;

- HaBblkaMW MCMOMb30BaHUA KBa3UXUMMU-
YyecKoro noaxoaa ang onmncaHus
aTOMHOrO U 3NEeKTPOHHO-AbIPOYHOrO
pasynopsiiodeHMsT B HECOBEPLLEHHbIX

Kpuctannax;
- MNpOrHo3upoBaHusi  3PPEKTUBHOCTU
pasnuyHbIX MeTOoH0B CUHTe3a
MOHOKPUCTamnmnoB U  TOHKMX  MIeHOoK
MHOFOKOMMOHEHTHbIX LLIMPOKO3OHHbIX

NonynpoBOAHUKOB A1 BbICOKOYACTOTHbIX
NprMBopOB MUKPO- 1 ONTOINEKTPOHUKN;

- NpMMeHeHns1 KputepueB Bblibopa
NonynpoBOAHUKOBbBIX COEAVMHEHWW Ans
co3faHusA POTOINEKTPUYECKNX
npeobpasoBartenen ¢  MakcUmarbHOM
adppekTmBHocTbIO 1 KIM[;

- NPOrHO3NPOBaHUSA NPUMEHEHUS METO0B
CMHTE3a W aKTUBauuuM MOBEPXHOCTU
HaHOpa3MepHbIX OKCUAOB MeTannoB And
rasoBblX CEHCOpOB, 0ObecneynBaoLLMX
noBbILEHnE YYBCTBUTENBHOCTM n
CENEeKTMBHOCTM  Mpu  OEeTEeKTUPOBaHMU
TOKCWYHBIX rasoB B  aTMocdepHOM

BO3YXE;
- MeToaamu abcTpakTHoro
MPOCTPAHCTBEHHOIO  MbILUMEHUs  Npu
aHanuse CBOWCTB cUMMeTpUun
KpUCTanmnmyeckmnx CTPYKTYP

(hYHKUMOHAMbHbIX  MOSYNpPOBOAHWNKOBbIX
MaTepuarnos;

- NPUMEHEHUs  KpUCTanMoXMMUYECKUX
MEeTOLOB ANS onpeaeneHns XmpanbHocTu
YHT;

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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- nocTpoeHus gasoBbiXx T — XM P —T =X
anarpamm OVHapHbIX n
TPEXKOMIMOHEHTHbIX CUCTEM;

- MpuMMeHeHus TpeyronbHukoB M66ca —
Poseboma pgna onucaHus  asoBbIX
paBHOBeCUN B TPEXKOMMOHEHTHbIX
cucTemax;

- MOLENUPOBaHUSA CTPOEHUs U pr3mnKo-
XUMUYECKUX  CBOWCTB  MHOroaTOMHbIX
MoreKyn Ha OCHOBE KBaHTOBO-
XMMWYECKMX pacyeToB B paMKax MeTOL4OB
BC n MO;

- MOOENMpOBaHMS OCHOBHbIX METOAOB
ONTMMM3auUMN  XUMUKO-TEXHOIOMMYECKMX
NMpOLeCcCoB B LEensiX NoslydeHus BeLecTB
C 3aaHHbIMW CBONCTBAMM;

- npyemMamu WHGOPMALMOHHON OLEHKM
3KCMPECCHOCTY, paspeLuaoLlen
CNOCOBHOCTM U BOCNPOU3BOAMMOCTHU
pe3ynbTaToB XMMUYECKOIo aHanusa,

- HaBblkaMM aHanuMsa BeLlecTB
MOMOLLBD  Fa3oBOM U KUOKOCTHO
XpomaTtorpaduu;

- MeTogamMuM  uoHM3aummM  obpasua,
pasfeneHnst  perucTpaumm NOHOB;

- meToaamu KayeCTBEHHOrO n
KONMMYECTBEHHOrO  aHanmMsa  BeLLEeCTB,
aHanusa 6enkoB 1 MMKPOOPraHW3MOB;

- HaBblkaMM MpOBeAeHUs  aHanu3a
METOLO0M OBYMEpPHOro renb-
anekTpodopesa B npouecce
naeHTudmkaunm 6enkos;

- HaBblkamu Bblbopa nabopaTopHom
nocyael n pacTBopuTenen B
OpraHn4eckmnx peakuusix c
MUWKPOBOSTHOBBLIM U3Ny4YEHUEM;

- HaBblkamMu CyLWIKW, Jerngpataumm B
YCINOBMSX MUKPOBOMTHOBOIO U3Ny4YeHNs;

- HaBblkaMK NpUMeHeHus
MMWKPOBOSTHOBOIO M3My4YeHMs1 B aKTUBaLUK
OpraHvYeckux peakuunm,

- OCHOBHble cnocobamu nony4yeHust Nonm-
MEePHbIX HAHOKOMMO3UTOB.

c
n

MpomexyToyHas aTrecTaums

KM
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20. TunoBble OLEHOYHbIE CPeaAcTBa U MeToAMYeCcKMe MaTepuarnsbl, onpegensiowme
npoueaypbl OLleHUBaHUSA

20.1. TeKyWw M KOHTPOJIb YCNEeBaemMoCTu
KomMmnnekT 3apgaHuMn Ansa KOHTponbHou pab6oTbl Ne 1

Bapuant Nel

3apanue 1. C momompro meroga MO TOCTPOUTH SHEPreTHYECKYHO auarpamMmy MoJiekyiasl Ny u
OMPENIECTUTH MOPSIOK CBSI3U B 3TOM MOJIEKYIIE.

33}13]—[]46 2. Kakue XUMUYECKHUE 3JIICMCHTEI IMPUMCHAIOT IJIA JICTUPOBAHUSA KPEMHUSA B LCIIAX MOJYUCHUA
MOHOKpHUCTAJJIOB C ABIPOYHBIM THUIIOM HpOBO,I[I/IMOCTI/I? Hammcare kBasmxumudeckue YpaBHCHUA
nponecca JErupoBaHusa KpEMHUA C YUCTOM ATOMHOI'O M 3JICKTPOHHO-ABIPOYHOI'0 pa3ynopsa0UCHUA.

Bapuant Ne2

3aganue 1. C momompio Meroga MO MOCTpOHWTH SHEPreTHYEcKyro auarpammy Mosiekyiasl CO u
OTIPEACTUTH MOPSAOK CBSI3U B 3TOM MOJIEKYIIE.

3aganmne 2. Kakue XUMHUYECKHE DJIEMCHTHI NMPUMEHSIOT JUIS JISTHPOBAaHUS HUTPUIA TaUIUs B LEIAX
MMOJIYYCHUA 06pa3110B C DJICKTPOHHBIM THIIOM HpOBOIII/IMOCTI/I? Hammcats kBasuXuMHUYECKHE YpaBHCHUA
mporiecca JISTUPOBAaHHWS HUTPUAA Talldsi C  y4eTOM AaTOMHOTO U 3JCKTPOHHO-IBIPOYHOTO
Pa3ymnopsI0YCHUsL.

20.2. NMpomexyTo4yHasa aTrectauus
MepeyeHb BONPOCOB K 3a4eTy C OLIEHKOM:

B 4yem 3akntoyaloTca npeacTaBneHnst O rmnepBaneHTHbIX CBA3AX B HEOPraHN4YeCKOM XUMUMK.
[ante onpenerneHne NOHATUA «HAHOCTPYKTYPbI».
MpakTnyeckoe NPUMEHEHNE KHAHOCTPYKTYP» B HEOPraHMYECKON XUMUU.
B yem 3akntoyarTca NPUHLMNLI MO3aUYHOW HEPABHOBECHOW TEPMOAUHAMMKN?
MpuHumn BepTtno-TomMnceHa, ero orpaHMYeHHOCTb.
MpuHuun Jle WaTenbe — bpayHa (NPUHLMN HAUMEHbLUETO NPUHYXXAEHUS).
MpyHUMN «HEPaBHOBECHOCTb — UCTOYHMK YMOPSLOYEHHOCTM» B XMMUYECKMX NpoLeccax.
CraTtuctnyeckas MHTepnpeTaunsa aHTponuu.
CamoopraHumsauus guccunaTMBHbIX CTPYKTYP.
. Mepa ycTtonumsoctn coegmHeHus.
. CBobogHas v cBA3aHHasi 3Heprus.
. HasoBute ocHOBHble nNpobnembl, CBA3aHHble C KBAHTOBO-XMMWYECKUMMW MpPEeACTaBNeHUsMU B
HeopraHN4ecKkon XMMmn.
13. KoBaneHTHO - MeTannuyeckasa CBA3b B NepexofHbIX MeTanmnax.
14. lNMpouecchbl MmacconepeHoca B cUcTemMax ¢ y4actTmem TBepaon dasbl.
15. MNpuBeante npumMepsbl NPOSBIEHNIA pasMepHOro addexTa.
16. CucTtembl C NONOXUTENBHOW, OTpULLATENBHOM 0OpaTHOM CBA3LI0 U «HECBA3AHHbIE» CUCTEMBI.
17. lNepeHOC aHEPruM 1 BeLecTBa B CONPSXKEHHbIX CUCTEMAX.
18. Xumunyeckue n hasoBble paBHOBECUS.
19. Teopum kaTanumaa. dnekTpokaTanms.
20. CKOpOCTb M MEXaHU3M XMMMUYECKON peakuun. 3akoH SENCTBYOLLMX Macc.
21. CKopOoCTb peakumm n TemnepaTtypa.
22. BsanmMocBs3b TepMOANHAMUKN N KNHETUKM XUMUYECKUX peakuui.
23. Kepamnueckmne matepmansl n 0651acTb UX NCNOSb30BaHMS.
24. JkcnepyvMeHTanbHble MeToabl onpeaeneHns opakTanbHON pa3sMepHOCTH.
25. ArperaTHoe COCTOsiHME BellecTBa. AMOPMHbIE U KpucTannuyeckue Teepable Tena. MoHokpucTanmbl
N NonuMKpucTannol.
26. [ledekTbl KpUCTaNIM4eCckon CTpPyKTypbl. ToyedHble aedekTbl 1 nx Knaccudukaums.
27.06wme cBegeHna O NONYNPOBOAHMKAX. OMEKTPOHHass W OblpOdHAsi NPOBOAMMOCTb B
NnosnynpoBOAHMKAX.
28. Hutpug rannus — kpuctannudeckasa CTpykTypa, omsmyeckmne CBOMCTBA.

HOoooNoO~wdE

B
N RO

22



29.
30.
31.

32.
33.
34.
35.
36.

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

MeToabl nony4yeHna MOHOKpUCTannoB U NMEHOK HUTpuAa rannua.
O6nacTtb NMPUMEHEHNA HUTpUOa ranfins.

Kapbug kpemHus — nonuMmopdHble Moaudukaumm, Kpuctannuyeckas CTpykTypa, ¢uandeckme
CBOWCTBA.
MeToabl Nofy4eHns MOHOKPUCTAanoB.

MeTogbl Nony4eHns TOHKUX NIIEHOK

BHewHnn n BHyTpeHHUn hoToadhdekT. Pnsnyeckme npmHumnel pabotsl PII1.

®3I1 Ha ocHOBE KPEMHMS.

OcHOBHble MeTOoAbl MOMyyYeHusa Tennypuga kagmMua UM TBepAblX pPacTBOPOB Ha OCHOBE
xanbkoreHngos A'B"CY,

OddekTnBHoCcTb P HA OCHOBE pas3NUYHbLIX NOYNPOBOAHMKOB.

MeTannokcuaHble NonynpoBOLHUKM Kak MaTepuarbl Ans ra3oBbiX CEHCOPOB.

MpuHUKMN paboTbl NONYNPOBOAHNKOBbLIX Fa30BbIX CEHCOPOB.

Okeng onosa (IV) - ocHoBHOM MaTepuan 4fsi ra3oBbIX CEHCOPOB.

MeTannokcmaHble NonynpoBOAHUKM C AbIPOYHBIM TUMOM NPOBOAUMOCTM.
Yrnepogocoaepxalime HaHomaTepuansl: dpynnepeHsl, YHT, rpadeH.

O6nacTtv npuMeHeHns yrnepo4ocoaepXXalux HaHoMaTepmaros.

MexaHn3Mbl B3aMMoaencTBMS MUKPOBOSTHOBOIO U3My4YeHWsi C BELLECTBOM, NpenmyLlectea

MUKPOBOJIHOBOIO Harpesa.

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

55.
56.

57.
58.
50.
60.
61.
62.
63.
. OCHOBHblEe XapaKkTepUCTUKN INEKTPOXUMUYECKUX MPOLIECCOB.
65.
66.
67.
68.

64

Tunbl MUKPOBOJSTHOBBLIX PEAaKTOPOB.

CwuHTe3bl o4 aTMOCKEepPHbIM AaBNeHMEM B YCMOBUAX MUKPOBOSTHOBOW akTMBaLUM.

CuHTe3bl N0 NOBbILWEHHBIM JaBfIEHMEM B YCIOBUAX MUKPOBOMHOBOW akTUBaLuu.

Peakuun retepoumnknuaaumm, npoTekatoLLime B YyCroBMAX MUKPOBOMHOBOM akTUBaLuuu.

Peakuuun anknnuposaHus, NpoTeKaloLLme B YCHOBUAX MUKPOBOSTHOBOW aKTUBaLUN.

Peakuuun auunupoBaHus, npoTekatoLmne B yCrnoBmaX MUKPOBOMHOBOW akTUBaLMW.

CwuHTesbl 6e3 pacTBoputens (TBepaodasHble CUHTE3bI) B YCNOBUAX MUKPOBOSTHOBOW aKTUBaLMK.
LlenHble npoueccbl 06pazoBaHNs MaKpOMOSIEKYIT.

CrtyneHyaTtas nonumepusaunsi, MexaHmam. ectpykumsa npy nosMKOHAEHCaUNN.
MonumepaHanornyHble nNpeBpaLleHnst MIMHENHbIX U TPEXMEPHbIX NoNMMepoB. Peakumm oectpykumm
N CLUMBaHUSA MaKpPOMOeKy-.

B3anmocBaA3b Mexay CTPYKTYpOW NOSIMMEPOB U MX CBOMCTBaMW.

OcHoBbI TEPMOAUHAMUKN NOBEPXHOCTHLIX SABIIEHWI. [10BEPXHOCTHAsS HEPINS N MOBEPXHOCTHOE
HaTsKeHUe.

[1BOMHOW 3MEKTPUYECKUI CIOWN Ha NOBEPXHOCTU pasgena ¢as; NpudnHbl 1 MexaHn3mM obpa3oBaHus.
JTnodhobHbIe KonnounaHele cuctembl. Buabl yctonumsoctu. Koarynauunsa anekrponvramu.
Peonornyeckue cesoncTea ANCNEPCHbIX CUCTEM. HBIOTOHOBCKOE TeYEeHME 301EN.

Mepa yctonumnBoctn coeanHeHms. CsoboaHas 1 cBa3aHHas SHeprus.

CKOpOCTb 1 MEXaHN3M XUMUYECKON peaKkumu.

Teopus anemMeHTapHbIX B3aUMOAENCTBUNA.

O6uwas Teopua kaTanmaa.

Mpumepbl NPosIBNEHMI pa3MepHOro adpdekTa.

Cuctembl C NONOXUTENBHOW, OTpMUATENTbHOM 0OPaTHOM CBA3bI0 U «HECBA3AHHLIE» CUCTEMBbI.
Kepamnueckme matepumansl 1 0611actb MX NCNOSNb30BaHMS.

OKcnepuMeHTarnbHble METOALI onpeaeneHns gpakTanbHON pa3MepPHOCTU.
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Mpumep KUM (ons npomeXXyTo4yHOM aTTecTaumMm — 3a4eTa C OL,eHKOWN):

YTBEPXXOAKO

3aBenytowmi kadenpon

oOLLe N HeopraHMYeckon XMMmnn
B.H. CemeHoB

HanpaeneHne nogrotoBku/cneumansHoctb 04.04.01 - Xumus
OuvcumnnuHa: AKTyarnbHble 3agadn COBPEMEHHON XUMUK
dopma 06yyeHus: o4Has
Bua KOHTpons: 3a4eT C OLEeHKON
Bug atTrectauun: npomexyTo4yHas
KoHTponbHO-nameputenbHbii matepuan Ne 1

1. I'IpaKTl/lquKoe npuMeHeHne HaHOCTPYKTYp B HeOpFaHI/I‘-IeCKOIZ XUMUN.

2. ®doToanekTpuyeckme npeobpasoBaTeny CoONHEYHON SHePrm Ha OCHOBE KPeMHUS.

MpenopaBaTenb A.IO. 3aBpaxHoB

YTBEPXIOARO

3aBenytowmi kadepomn

obLen n HeopraHN4eCcKom XMMnn
B.H. CemeHoB

HanpaeneHune noarotoBku/cneumansHoctb 04.04.01 - Xumuns
OucumnnuHa: AkTyarnbHble 3a4a4m COBPEMEHHON XMMNUN
dopma 0byyeHus: ovHas
Bua KOHTpons: 3a4eT C OLEeHKON
Bug atTectaumm: npomexyTovHas
KOHTpOnNbHO-n3mMepuTeneHbIn MmaTepuan Ne 2

1. B yem 3akntovatoTcsa NPUHLMMNLI MO3anYHON HEPABHOBECHOW TEPMOANHAMUKNA?

2. I'Ionyqume TOHKUX NNEeHOK HUTpuUAa ranina and BbICOKOYaCTOTHOM ONTO3JTIEKTPOHUKN.

MpenogasaTenb A.1O. 3aBpaxHoB
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[ins oueHBaHUs pe3ynbTaToB 00yYeHMs Ha 3a4eTe C OLLEHKON ncnonb3yeTcs 4-6annbHas wana:

«OTJIMHHO», «XOPOLWO», «yaoBNEeTBOPUTESIbHO», «KHEeYy4OBITIETBOPUTESTBHO».

CooTHoLleHMe nokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHNS pe3ynbTaTtoB 0byyeHus.

dparmeHTapHble 3HaHWS, AOMNyckaeT rpybble OWWOKK, He
OPVEHTUPYETCA B COBPEMEHHbIX MNpobreMax XWMUWU, He
OTBEYaeT Ha JOMOSIHUTENbHbIE BOMPOCHI.

YpoBeHb
KpuTepun oLeHnBaHUA KOMMNETEHL M chopmumpoBaH- LLikana oueHok
HOCTU
KOMMeTeHUUn
MonHoe cooTBeTcTBME oOTBeTa oby4atowerocs
BCEM nepeymcrieHHbIM KpUTEepusMm. O6yvatowmiica | MoBbIWEHHbIN OT1nnyHo
OEMOHCTPUPUPYET 3HAHWE TEOPETUYECKMX OCHOB Yy4ebHOW YpOBEHb
ANCLMNNUHBI; CNocoBHOCTb OPUEHTMPOBATLCSA B
COBpPEMEHHbIX Npobrnemax Xxmmun n cnocobax mx peLleHus;
YMEHUe WNMCTpupoBaTb OTBET MpuMepamu, daktamu,
OaHHbIMU  Hay4HbIX WCCMEeAOBaHWW, a TakKe MNPUMEHSTb
TeopeTUYeckme 3HaHUs AN peLleHns npakTuyeckux 3agad.
OTBET Ha KOHTPOIIbHO-U3MEPUTENbHbBIN MaTepuan
He COOTBETCTBYET OAHOMY n3 nepeyYncrieHHbIX basoBbii XopoLuo
nokasartenen. Oby4aloWwninca HeyBepeHHO OpPUEHTUPYETCS B YpOBEHb
OCHOBHbIX NMOHATMAX y4eOHOM AMCUMNMMHBI, COMHEBAETCA B
BbIOOpE NpPaKTUYECKUX CMOCOOOB pELUEHMSI COBPEMEHHbIX
npobnem Xumun, HO [JaeT npaBufibHble OTBETbl Ha
OONOSTHUTENbHbIE BOMPOCHI.
OTBET Ha KOHTPOMbHO-U3MEPUTENBHBLIN MaTepuan
He COOTBETCTBYET JOObIM [OBYM W3 NEepeyvnCrieHHbIX Moporoskii YposneTsopu-
nokasarenen, obydalowmnca OaeT HenosfHble OTBEeTbl Ha YpOBEHb TenbHO
AONOMHUTENbHbIE  BOMPOCHI. [JeMOHCTpMpYyeT 4YacTUYHble
3HaHNA TeopeTnYecKoro mMaTepvana, aonyckaet
CYLIECTBEHHbIE OWNBKN MNpU UCNOSb30BaAHUN MNPUMEPOB,
dakToB, JaHHbIX Hay4HbIX ncenegoBaHum ans
UNICTPMPOBaHMA OTBeTa.
OTBET Ha KOHTPOIbHO-U3MEPUTENbHbBIN MaTepuan
He COoOTBeTCTBYeT nobbiM TpeM Wu3 NepeyvnCrieHHbIX MoporoBkbin HeyposneTtsopu-
nokasatenen. O6yyaloLWmMNCs 4EMOHCTPUPYET OTPbIBOYHbIE, YPOBEHb TenbHO

Tembl pedhepaToB, AOKNAAOB, COOOLUEHNN:

1. CuHepreTuka — Teopusi camoopraHu3aunm B TEOPETUYECKON HeOpraHMYeCcKon XMMUK.

2. [Mpouecchbl camoopraHmMsaunm B HeopraHmyeckux TeepgodasHbix npoLeccax.

3. HaHOCTpyKTYpbl B COBPEMEHHOW HEOPraHUYECKON XUMUN.

4. |/|H,El,yKTVIBHaFI N aeayKktnBHaa cxemMbl HaQy4YHOro Nno3HaHua B XMMUWN.

5. ,D,e(bVIHI/ILI,I/II/I OCHOBONOaratwLLUX NOHATUN HeOpFaHMHeCKOI‘;I XUMUN.

6. npOGJ'IeMbI, CBA3aHHble C KBAHTOBOXMMNYECKON MHTepnpeTaumeVl XUMNYECKNX NMpoLieCCoB.

7. NepeHoc aHeprnun n BeLecTBa B COMPSPKEHHbIX CUCTEMAX.
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8. OcobeHHOCTM anekTpoKaTanuTU4YeCcKnx NpoLeccoB.

9. MNoBEPXHOCTHbIE SIBNEHUSI.

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

XMnUsi HaHOPa3MepPHbIX CUCTEM.

MexaHn3Mbl B3aMMOAENCTBUSA MUKPOBOSTHOBOIO U3My4YeHUs C BELLLECTBOM

Tunbl MMKPOBOJSTHOBLIX MNEYEN.

Peakumun pasnoxeHus, OKUCNeHWs, CyLlKa, gervapatauus B yCNoBUSX MUKPOBOSHOBOIO U3IyYeHUS.
Mpumepsbl peakuumn reTepoumnknmnsaLmm, NpoTeKarLwmx B YCNOBUAX MUKPOBOTHOBOW akTUBaL MK,
MpenmyLlecTBa MUKPOBOSTHOBOIO Harpesa.

MprMepbl peakumn anknnnmpoBaHng, NpoTeKaoLWmnX B YCNOBUAX MUKPOBOSTHOBOW aKTUBaLUW.
CuHTe3sbl NOA NOBbILEHHBIM AaBNeHUeM, NpoTekaLmne B yCroBUsSX MUKPOBOTHOBOW aKTMBaL MU,
MprMepbl peakumm aunnupoBaHngd, NPOTEKaLWKNX B YCIIOBUAX MUKPOBOSTHOBOW akTUBaLUN.
Mocyaa v pacTBopUTENN B peakUmsiX C MUKPOBOSTHOBBIM U3Iy4YeHUEM.

CuHTesbl nog atmocdepHbIM AaBrneHneM, NpoTeKatoLLme B YCIIOBUAX MUKPOBOTHOBOW akTUBaLUN.
MprMepbl peakumm aueTUnMpoBaHns, NPOTEKaoLWNX B YCNOBUAX MUKPOBOSTHOBOW aKTUBALMW.

CuHTe3bl be3 pacTBopuUTEnA (TBep/J,O(baSHble CI/IHTe3bI), npoTeKkarLwmne B yCrnosunax MI/IKpOBOJ'IHOBOVI

aKkTnBauun.
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