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9.llenu n 3apgayum y4e6HOM AUCLMNIIUHDI
[aHHasa gucumnnnHa CoOCTOUT U3 LLECTU YacTen:

a) aKkTyanbHble 3aga4m PU3MYECKON XMMUN;

©) akTyanbHble 3aga4n XumMum 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 MeTogoNorM4YEeCcKUX NoAxXoA0B, KOTOPbIMU ONepupyeT CoOBpEMEHHasa XUMNS Npu
peLLeHnN akTyanbHbIX PyHAaMeHTanbHbIX U NPUKNaaHbIX 3agad. JIEKUMOHHBIN Kypc 0653aH faTb
apryMeHTUpOBaHHbIA OTBET Ha BOMPOC, Kakme 3agaym B 06nacTn CUHTE3a HOBbIX BELLECTB U
MaTepuarnos, a TakKe CO30aHUSA NePCrneKTUBHbBIX XMMUYECKUX TEXHOSOMIN ABMAI0TCA akTyarnbHbIMU B
XXI Beke, 1 ykasaTtb cnocobbl Ux peweHus. VisyyeHne pasgenos usnyeckon xumnm npecneayer uenb
pa3BUTb XMMNYECKOE MbILLIIEHNE, HAaY4YNTb TEOPETUYECKOMY NOAX0AY K aHann3y Hay4HbIX Npobnem m
KpUTUYECKM BOCNPUHMMATb, Ka3arnocb 6bl, He3blbnemble XMMmmnyeckue Teopuu.

OcHoBHble 3agaym Kypca:

- cchopmmpoBaTh 06LLETEOPETUYECKUIA (PYHOAMEHT XMMNYECKON HAYKM B LLIENIOM, BKITHOYAIOLLMIA
06bsICHEHME NPUPOALI XMMUYECKOW CBA3KN N ONMMCaHNE XMMUYECKOro CTPOEHUSI HEOPraHUYECKNX
COEAVHEHUN METOAAMUN BaNEHTHbIX CBA3EN U MOMEKYNSAPHbIX opouTanein;

- cchopmmpoBaTh Y CTYAEHTOB CUCTEMY 3HAHMIN 06 OCHOBHbIX NPO6emMax COBPEMEHHOW XMMUMU,
nokasaTtb, KakKuMuM MeTof4amMm 1 cnocobamm NbITaeTca UX peLMTb COBPEMEHHOE Hay4YHOe COObLLIECTBO;

- packpbITb pOfib COBPEMEHHON (O3NYECKON XUMUN Kak Hanbonee obLlen 4YacTn XMMNYEeCKOn
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 LnMgpoBomn
NMHOpMaLmMK, Co30aHUA «3ereHbIX» N 3HeprocbeperarLLmnx TEXHOMNONMI, a Takke ANs pelleHns
nNpobriem 3KOSIOrMYeckoro MOHUTOPMHIa aTMOCHEPHOro BO3AyXa;

- pacKpbITb POSib aHANIUTUYECKON XUMUN B CO34aHNMN HOBbIX KOMMITEKCHBIX METOA0B
BbICOKOTOYHOIO KONIMYECTBEHHOrO aHanm3a cocTaBa BeLleCcTB U MaTepunarnos B
YyNbTPaMUKPOKOSTMYECTBAX C LIENbIO NPUMEHEHMS X B COBPEMEHHOM MaTepuanoBeaeHnm, 3KONOrnm m
NMHOYCTPUN HAHOCUCTEM;

- pacKpbITb OCHOBHbIE HaMNpaBeHNsi Pa3BUTUS COBPEMEHHON OPraHMYEeCKON XMMUK, A4aTb aHanm3
ee JOCTMXKEHWU B CUHTE3€ HOBbIX BELLECTB, 0003HAYMTb rMaBHble TEHAEHUMsIMM B 0bnactu cuHTesa
OpraHM4YecKknx cCoegMHeHn ¢ NCNONb30BaHNEM PasfINYHbIX aKTMBALMOHHbLIX METOA0B, B TOM YKChe,
MUWKPOBOJSTHOBOW aKTMBaLuu;

- chopmmpoBaTb CUCTEMY 3HAHMI B 0BNAcTN CUHTE3a, CBOWCTB M NPUMEHEHMS NONIMMEPOB Ha
OCHOBE COBPEMEHHbIX Hay4YHbIX JOCTUXKEHWUI, PacKpbITb 0COBEHHOCTU pacTBOPOB KonnonaHblx MNMAB kak
YyNbTPaMUKPOreTeporeHHbIX CUCTEM, OTNMYAIOLWLMXCS DA30BbIM pa3geneHneM Ha MUKPOYPOBHE C
o6pa3oBaHMeEM yNnopsA0YEHHbIX YacTUL, HAHOpPa3MepHoW ncesgodassl,

- cchopmmpoBaTh cucTeMy byHaaMeEHTanNbHbIX 3HAHUIN NO XUMUWN pPaanKarnbHbIX NPOLECCOB U
CBEeOEeHU 0 HOBbIX METOAAX yNpaBieHNsa npoueccaMmm nosimMmepusannin. - packpbitue ocobeHHocTen
nony4eHns U CBOMCTB HAHOYaCTUL, NOIMMEPOB 1 NONUMEP-METaNINYeCKUX KOMMO3nTOB.

10. MecTo yyeb6HOM AncUMNUHBLI B cTpyKType OOI:

YuebHbIn Kypc BxoanT B 6riok M1, 6a3oBas yacTb.

[na [ocTuXKeHnst NnaHMpyeMblx pesynbTaToB 0OydeHust B paMkax OUCUMNnHbL « AKTyarnbHble
3aa4Yn COBPEMEHHON XMMUW» Heobxoaumo BrageHve obyvalwmmucs cnegyowmmm
KOMMNeTEeHUNSMN:

OlMNK-1 CnocoBGHOCTb aHanuM3mMpoBaTb W WHTEPNPETMPO-BaTb pe3ynbTaTbl  XUMUYECKUX
3KCNEPUMEHTOB, HAbNAEHNA N NU3MEPEHWI;

OucumnnuHa «AkTyanbHble 3a4adv COBPEMEHHOM XUMUM» SBMSETCH NpealecTByrowen no
OTHOLLEHMIO K CneayroLwmuM y4ebHbIM ANCUUNIINHAM:

1. Xmus HOBbIX (PYHKLMOHAIbHbLIX MaTepuanos

2. PU3NKOXMMUS HAHOPA3MEPHbIX CUCTEM

3. TexHoNnorMa NONMMEpPOB MeaNKO-OMONOrMYECKOro Ha3HaYeHUs;



4. KoMNO31THblE NOSIMMEPHbIE MaTepuarbl: CUHTE3, CBOUCTBA, NPUMEHEHME;
5. TeopeTuyeckne acnekTbl CO34aHNSA HOBbIX OPraHN4Yecknx MmaTepmanos

6. CynpamonekynapHas Xmmus

7. XnMmunsa OMonornyeckn akTUBHbIX COeaUNHEHUN

11. MnaHupyembie pe3ynbTaTbl O0y4YeHUA MO AucuMnnuMHe/Moaynio (3HaHUA, YMEHUSA,
HaBblK1), COOTHECEHHbIe C NlaHNUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obOpa3oBaTenibHOMU
nporpamMmbl (KOMNEeTEHLUUAMU) U UHAUKATOPaMM UX AOCTUXKEHUA:

Kog HasBaHue Kopa( MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KoMneTeHummn bl)
OrK-1 CriocoGHOCTh Or1K- CI/ICTeMaTI/BI/IpyeT u | 3HaTb:
aHATM3UPOBATH U 1.1 aHATM3UPYET - MECTO W pOJIb XUMHH B €CTECTBEHHBIX HAyKaXx,
HHTEPIPETHPO- PE3YITBTATHI OCHOBHBIE TIEPCIICKTUBHI u IPOOIIEMEI,
BaTh PE3yIbTATHI OTIpEeNIeNIAONIIEe KOHKPETHYIO 00aCTh NeATSIFHOCTH;
XAMAYIECKUX XHUMHYCCKUX - OCHOBHBIC MPOOJEMBI COBPEMEHHOH (HU3NICCKOI
9KCIICPUMCHTOB, 9KCIICPUMCHTOB, XMMHH, OCOOCHHOCTH IIOCTPOEHHsS Kypca IO
HaOIOIEHUN U HAOJIIOIEHU, a TaKKe (GU3NYECKON XUMUK B YHUBEPCUTETAX U TEXHUYCCKUX
M3MEpEHUI PE3yIIbTATBl  pacdyeTos | BY3aX Poccun u 3a py6eskom;
- OrpaHUYCHUA KBAHTOBO-MCXaHHUYCCKHUX

CBOICTB BEIIECTB W
MaTepUajoB

MpeACTaBICHUHN O MPUPOJIE XUMUYECKON CBSI3U;

- MeToAbl  TEePMOAMHAMHKH  HEPaBHOBECHBIX
MPOLIECCOB TSt OTIMCAaHUs MPOLIECCOB
CaMOOPTaHU3aluH B OTKPBITEIX CHCTEMAX;

- OCOOGHHOCTH TIEpEHOCa JHEPTHH M BELIECTBA B
COTIPSKEHHBIX CHUCTEMaX, cucTeMax c
MOJIOKUTEIHHOM, OTPUIIATEIIEHOW 0OPaTHO CBSI3BIO U
«HECBSI3aHHBIX» CUCTEMAX;

- OTIMYUTEIbHbIC NpPU3HAKH  PaBHOBECHBIX,
HEPaBHOBECHBIX M CTAIIMOHAPHBIX IPOIIECCOB;

- KPUTEPUH HAHOPA3MEPHBIX CHUCTEM M OCOOEHHOCTH
TePMOAMHAMMKH ¥  KHMHETHKH  HAHOPa3MEPHBIX
CHCTEM;

- TIpUMepBl TPOSIBICHMS pasMepHoro sddekra u
3akoHa ['n66ca - TomcoHa;

- OCHOBHBIE CHOCOOBI MIPUMEHEHHS
(GyHIaMEHTaNbHBIX IOJIOXKEHHWH W METOJOJIOTHH
XMUMHUH TBEPAOTO TeJa B HAlPaBICHHOM CHHTE3€
TBEPAOTEIbHBIX (QYHKIIMOHATIBHBIX MaTEPUaIIOB;

- OCHOBHBIC 3aJ]aul COBPEMEHHOH XMMHHU TBEPIOTO
Tena;

- OTJIIMYHTENbHBIE (PU3MKO-XUMHYECKHE CBOWCTBA
MOJYTIPOBOJTHUKOB ~ KaK  MOJENBHBIX  OOBEKTOB
M3yYeHHS B paMKaxX XUMHH TBEPOTO TeTa;

- Hambojee  TEPCIEKTUBHBIE  IIMPOKO3OHHEIC
Tyromnaskue  nomympoBogHuku — AIlIBV  ans
COBPEMEHHOU BBICOKOYaCTOTHON MUKpO- u
ONTO3JIEKTPOHUKUY;

- TEpPCHEKTUBHBIE IOIYNPOBOJHUKOBBIE MaTEpUAJIbI
JUISl COBPEMEHHOW COTHEYHOMN IHEPreTUKH;

- (byHIaMeHTaIbHBIE HayJHbIE TIPUHITUIIBL
HCTIONB30BAaHUS IMUPOKO30HHBIX  METAJUIOKCHIHBIX
MOJTYTIPOBOTHIKOB JIJISl JETEKTUPOBAHHUS TOKCHUYHBIX
1 B3PBIBOOTIACHBIX Ta30B B aTMOC(HEPHOM BO3AYXE;

- NPUHOWIHATBHOE YCTPOHCTBO Ta30BBIX CEHCOPOB
Ha ocHoBe okcuga osoBa (IV) kak OCHOBHOTO
MaTepHan sl CO3/1aHusl Fa30BbIX CEHCOPOB;

- MEepCHEKTUBHBIE IIUPOKO30HHBIE METAJITIOKCUAHBIE
MOJIYNPOBOJHUKU JJIi MOHMTOpPUHra 3arps3HEHUs
aTMOc(epHOro BO3yXa TOKCHYHBIMH I'a3aMu;

- KJIaccu(UKALUI0 ¥ TEPCIEKTHBHBIC HANpaBICHUS
(byHIaMEHTaNbHBIX HCCICAOBAHUI M NPAKTHYECKOTO
PUMCHEHHS YTJIEPOIHBIX HAaHOMAaTEPHAIOB




(bynnepensr, YHT, rpaden);

- COBpPEMEHHBIC MOJCTBHBIC TPEACTABICHUS W
METOABl KBAaHTOBOW MEXaHUKH, OMNMCHIBAIOIINE
CTPOEHHE U PEaKIMOHHYIO CHOCOOHOCTh XMMHUYECKHX
COCIUHECHUIM;

- aKTyaJIbHbIE METOJbl U3yUEHHS U MOAEIHPOBAHUS
KpPHUTEPUEB, OIpeIeNAIOLINX HaMpaBJIEHHOCTh
XMMHYECKHX MIPOIIECCOB,;

- COBpPEMEHHBIE KBaHTOBO-MEXaHHUYECKHUE METOMbI
KOJIMYECTBEHHOTO ONHCAHUS TMPUPOABI XUMHUICCKON
CBS3M KAk OCHOBAa  MOJCIHPOBAHHUS  HOBBIX
KOMIUICKCHBIX COCOUHECHUH BEIIeCTB C 3aJaHHBIMHU
(yHKINOHATHHBIMH CBOWCTBAM;

-reesuic T —x - u P — T — X - ¢a3oBeIX gumarpamm
JIBYXKOMITOHEHTHBIX CHUCTEM Ha OCHOBE INpaBuia (a3
I'mb0Oca kak (yHIAMEHTAJIBLHOW OCHOBBI (PH3HKO-
XMMHYECKOTO aHAJIN3a;

- COBpEMCHHBIE IPEJICTABICHUS O XUMHUYECKHX
COCUHEHUSAX C IIOCTOSIHHBIM M II€PEeMEHHBIM
KOJIMYECTBEHHBIM  COCTaBOM:  JaJbTOHMABI U
OepTOILTH BT

YMeTb: - MpPUMEHSATh pa3NUYHbIe KHHETHYCCKUC
MOJXOMBI K YCTaHOBJICHHIO MEXaHU3MOB XMMHYCCKOMH
peaxIum;

- HWCIONB30BATh KBA3HMXUMHUYCCKHHA IOAXOA W
cumBoiuKy Kperepa — Bwuaka mig  ommcaHums
aTOMHOTO u 3JIEKTPOHHO-ABIPOTHOTO
pa3yrnopsaovYeHUs B HECOBEPIICHHBIX KPHUCTAIIIaX;

- HCHOJB30BaTh  (DyHIaMEHTANbHbIE  IPUHIUIIEI
JIETUPOBAHMUS MOJYNPOBOJHUKOB [UI MOJIYYECHHUS
MaTepHaJioB C 3aJaHHBIMH JJIEKTPUYECKHUMU U
OINTUYECKUMHU CBOMCTBAMU;

- TPOTHO3UPOBATh MNPHMEHEHHE MAaTePHANIOB JUII
CO3JaHUs 3¢ hEeKTUBHBIX (OTOINEKTPUUECKUX
npeoOpa3oBarenei;

- IPOTHO3UPOBATH MCIIOJIF30BaHHE OKCHIOB METAJIIOB
JUTST ra30BbBIX CEHCOPOB, JIETEKTHPYIOIIIX
MPUCYTCTBHE TOKCHYHBIX Ta30B B aTMOC(epHOM
BO37YXE;

BnageTb (MMeTb HaBbIKWH):

- OKCIEPUMEHTAJIBHBIMH METOJAMH  OIpEeNICHHS
(dpakTaJbHON pa3MEpHOCTH;

- WCTOJNB30BaHUS KBa3MXHMHUECKOTO IOIXOMAa I
ONMHCAaHWSA AaTOMHOTO W  BJIEKTPOHHO-JBIPOYHOTO
pa3ynopsa04YeHUs B HECOBEPIICHHBIX KPUCTAIIIAX;

- TIPOTHO3UPOBAHUS S(PPEKTUBHOCTH  PAIUUHBIX
METOJI0B CHHTE3a MOHOKPHCTAIJIOB U TOHKHX ILIEHOK
MHOTOKOMIIOHEHTHBIX HIMPOKO30HHBIX
MOJYIIPOBOJJHUKOB JJIsI BBICOKOYACTOTHBIX NPHOOPOB
MUKpPO- U OITOIIEKTPOHUKY;

- IPUMEHEHUS KpUTEpHEB BBIOOpa
TMMOJIYIIPOBOAHUKOBBIX COC}II/IHCHI/Iﬁ 1A CO3aaHUsA
(OTO3TEKTPHUUECKUX mpeobpa3oBareneit c

MakcuManbHOH 3 dextnBHOCTRIO B KII/I;

- IPOTHO3UPOBAHNS NPUMEHEHHSI METOMOB CHHTE3a U
aKTHBAIlMM MOBEPXHOCTH HAHOPa3MEPHBIX OKCHIOB
METaJUIOB JJIsl Ta30BBIX CEHCOPOB, 00ECIICUMBAIOLINX
MOBBIIIEHNE YYBCTBUTEIBHOCTH U CEIEKTUBHOCTH NPU
JIETEKTUPOBAaHUM TOKCHYHBIX Ta30B B aTMochepHOM
BO31yXE€;

- Merojamu aOCTPaKTHOTO  MPOCTPAHCTBEHHOTO
MBIIUIEHUSI TPU aHAIU3€ CBOWCTB CHMMETpUU
KPUCTAJUNIMYECKUX  CTPYKTYP  (yHKIHMOHAIBHBIX
MOJTYTPOBOJHHKOBBIX MATEPHAJIOB;




OnkK-1

Coco0HOCTH
aHATM3UPOBATH U
HHTEPIPETHPO-
BaTh PE3yJIbTATHI
XUMHYECKUX
9KCIICPUMCHTOB,
HaOJIIOAeHUN U
U3MepeHuit

OT1K-
1.2

[Ipenmnaraer
MHTEPIPETALIIO
COOCTBEHHBIX
9KCIIEPUMEHTOB "
PacUETHO-TEOPETHYCCKIX
paboT ¢ WCMOJIb30BAaHHEM
TEOPETUICCKHUX OCHOB
TPAAUIMOHHBIX M HOBBIX
pasiesioB XUMHUH

3HaTb: - DOKCOCPUMEHTaNbHBIE K  KBAaHTOBO-
MEXaHUYECKHE METOIbl HCCIIENOBaHUS  BIIMSHUSA
pPUPOABl XHMHUYECKOM CBSI3U Ha CTPYKTYpy H
(U3NKO-XMMHUYIECKHIE CBOUCTBA TBEPIIBIX TEIT,

- aKTyaJbHBIE 3aJa4ll OOIIed TEOpHUH XHMHUYECKHUX
IPOIIECCOB,  OCHOBHBIE  METOJBl  ONTHMM3ALUU
XMMHUKO-T€XHOJIOTUYECKUX  IPOLECCOB  IOIy4EHUs
BEIIIECTB C 3aJJaHHBIMU CBOWCTBaMU;

- aKTyaJbHBIE HANpaBJICHUS Pa3BUTHUS COBPEMEHHOU
AQHAJTUTUYECKON XUMUH;

- COBpPEMEHHbIE O00JacTH IPUMEHEHHsS MEeToja
KallMIBIPHOTO 3JIEKTpodopesa;

- OCHOBHBIE HANpaBICHUS PA3BUTUS  METOJOB
MarHUTHOT'O pe3oHaHca, CIIUH-CIIMHOBOT'O
B3aUMOJEHCTBUS, AByMEpHOU crnekTpockonuu AMP,
MarHUTOPE30HAHCHOM ToMoTpaduu;

- HaNpaBJICHUs Pa3BUTHUS Macc-CIIEKTPOMETPUIECKOTO
MeTOJIa aHAIIN3a;

- (u3uuecKkue NPUHLUIBI 3JIEKTPOTEPMHUUECKOTO
METO/[a AaTOMHO-a0COPOIIMOHHOTO aHATN3a,;

- (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC IMPUHIUIIBI  XpOMaTOMacc-
CHEKTPOMETPUH, TAHAEMHON MacC-CIIEKTPOMETPHUH;

- o0macTh  TPUMEHEHHSI W  METOJOJOTHIO
KalMMIBIPHON 3JIEKTPOPOpe3—Macc-CIeKTPOMETPHUH;

- HaIlpaBJICHUA pa3BUTUs NpoeKTa «[ eHOM YeoBeKay;
- IpUEMBI CeKBeHHpOoBaHUA 1 amruudukannu JHK;

- (pMBUKO-XMMUYECKUE MPUHIUITEI JBYMEPHOTO Tellb-
anekTpodopesa B mporecce NACHTHOUKAINN OSIIKOB;
- OCHOBHBLIC HampaBJICHUSA 3BOJIIOLUA COBpeMeHHOﬁ
OpraHMYeCKOM XuUMHUS Kak oOJHa U3 Haumbosee
JUHAMHUYHO pa3BUBAIOIUXCA 0Tpacneﬁ XHUMHH,
YMeTb: - nporHo3upoBaTh MarHUTHBIE M ONTHYECKHE
CBOWCTBAa KOMIUIEKCHBIX COEIMHEHUH ¢ TO3ULUU
MEeToaa BAJICHTHBIX CBH36ﬁ, TCOPUHN
KPUCTAJJIMYECKOTO  TOJI  JIMTaHJOB M MeToja
MOJICKYJISIPHBIX OpOHUTATICH;

- TPOTHO3UPOBATh XapakTep (a30BEIX AHATPaAMM
MHOTO- KOMITOHCHTHBIX CHCTEM Ha OCHOBE (PH3HKO-
XUMHUYECKUX CBOMCTB HCXOJIHBIX KOMIIOHEHTOB;

- MOJENMPOBAaTh XapakKTep JAHarpaMM «COCTaB —
CBOWCTBOY» Ha OCHOBE (Da30BBIX TUArpaMM OMHApPHBIX
CHCTEM;

- NPUMEHATH KBAHTOBO-XUMHWYECKHUC METOABI 1A
OIMMCAaHUsA XUMHYCCKOTO M KPUCTAITIOXUMHYCCKOTO
CTPOCHUA BEUICCTB,

- HCIIOJIB30BaThb OCHOBHBIC MECTOJAbBI OIITHUMHU3ALNN
XUMHUKO-TCXHOJIOTHYCCKHUX IIPpOLECCOB TMOJTYUYCHUA
BEIIECTB C 3aJJaHHBIMH CBOWCTBaMU;

- NPUMEHATh  XpoMmarorpadmyeckuii  MeTox
pasfeneHuss  CTEPEOM30MEPOB U CBEPXCHIMTBIX
HOJIMMEPOB,

- OIpeAeNiATh OOBEKTBI M AITOPUTM IPOBEICHMS
aHaJnu3a METOJIOM MacC-CIEKTPOMETPHU;

- MPOrHO3MPOBATH IEPCIEKTUBHBIE HAIPaBIICHUS
OpPTaHNYECKOTO CHHTE3a;

- OCHOBHBIE TEOPETHMUYECKHE M HKCIEPHUMEHTaJIbHBIE
MIPUHIUIIBI OPTAHUYECKOH «3EJICHOM» XUMUU;
BnapeTb: - npuMeHEHHS KPUCTAUIOXUMHYECKHX
METOJIOB JJIs oTipeaesieHus xupaibHoctd YHT;

- moctpoeHust Ga3oBeix T — X 1 P — T — x nuarpamm
OMHAPHBIX M TPEXKOMITOHEHTHBIX CHCTEM;

- IpUMEHEHHus TpeyronbHUKOB ['n60ca — Pozeboma
JUIs OTMCAHUS (a3oBBIX paBHOBeCHi B
TPEXKOMIIOHEHTHBIX CUCTEMAX;




- MOJEIUPOBAHUS CTPOEHHSA M (PH3MKO-XMMHUYECKHX
CBOHCTB MHOIOaTOMHBIX MOJIEKYJ]l Ha  OCHOBE
KBaHTOBO-XMMHUYECKHX PAcYeTOB B paMKax METOJOB
BC u MO;

- MOJIEJIUPOBAHUS OCHOBHBIX METOJIOB ONTHMH3AIUHU
XUMHUKO-TEXHOJOTHYECKHX  IPOIECCOB B  IIENSAX
MOJTYYEHHS BELIECTB C 3aIaHHBIMU CBOMCTBAMU;

- npueMamMu HHPOPMAIIMOHHOMN OLIEHKHU
9KCIPECCHOCTH, pa3pelraroiiedi  CrocoOHOCTH U
BOCTIPOM3BOIMMOCTH  PE3YJIbTATOB  XHMHYECKOTO
aHanusa.

OrnK-1

Cnoco6HOCTh
NIPUMEHSTh
pacdeTHo-
TEOPETUUECKUE
METOBI IS
U3YUCHUS
CBOICTB BEILIECTB
Y TIPOIIECCOB C UX
y4acTueM C
HCIOJIB30BaHUEM
COBpPEMEHHOM
BBIYMCIIMTEIIEHOM
TECXHHUKH

OTIK-
1.3

DopMyIUpyeT 3aKIHOUCHUS
W BBIBOZBI II0 PE3yJIbTaTaM
aHaImn3a JTUTEPATYPHBIX
JIAHHBIX, COOCTBEHHBIX
IKCIICPUMEHTAJIbHBIX u
PacueTHO-TEOPETUIECKUX
pabot XUMUYECKOI
HaIpaBJIEHHOCTH.

3HaThb: - MEePCHEKTUBHBIC HampaBJIeHUSA
OpPTaHWYIECKOTO CHHTE3a OHOJIOTHYECKH aKTHBHBIX
COCIMHEHUH U JIEKapCTBEHHBIX IIPENaparTos;

- OCHOBHBIC NMPUHIHNIBI «3EIEHON» XMUMHUH U OCHOBBI
B3aUMOJICHCTBUSI MHKPOBOJHOBOTO H3JIyYCHHS C
BEILIECTBOM;

- K1accU(UKAIMIO OCHOBHBIX HAIPaBIICHUH Pa3BHTHS
COBPEMEHHOM XUMHHU HOJIMMEPOB u
BBICOKOMOJIEKYJIIpHBIX coeaunenui (BMC);

- OCHOBHBIC 33Ja4ll  CHHTE3a OHOJOTMYECKU
COBMECTHMBIX IOJIHMEPOB;

- HaIpaBJICHUsS NIPUMEHEHMS] PEAKLUI PaJUKAIbHOU U
MOHHOH NoNMMMepHu3annmy;

- o0ylacTH TIPUMEHEHHS HaHOKOMIIO3MTOB Ha OCHOBE
MOJINMEPOB;

- peakun B OPTaHU30BaHHBIX
YIBTPAMUKPOTETEPOTEHHBIX CPEax.

YMeTb: - paccuuthiBaTh KOI(GQGHUIUEHT MOTEPh U
K03(h(UIMEHT pacceMBaHUS TIPH MHKPOBOJIHOBOI
AKTHBAIIMM OPTaHUYECKOTO CHHTE3a;

- 000CHOBaHHO BbIOMPATH THITBI PEAKTOPOB U PEKUMBI
MHKPOBOJHOBOTO  M3JIyY4eHHS OIS pEIICHUs
MIPAKTUYECKUX 3a/1a4;

- OIICHMBATh PEAKIIMOHHYIO CTIOCOOHOCTH MOHOMEPOB
B IIporiecce cuHTe3a moaumepos u BMC;

- KnaccUpHUIMPOBaTh HAHOKOMIIO3UTHI Ha OCHOBE
MOJINMEPOB;

- oIpeneNATh TouKy U auHuo Kpadra;

- ONIPEIECTISITh MEXaHU3M U TEPMOIMHAMUKY TIpoliecca
COIOOMITH3aIINH;

- YCTaHaBIIMBATh B3aWMOCBS3b MEXIY CTPYKTYpOH U
CBOMCTBaMH HAaHOKOMIIO3UTHBIX MOJIMMEPOB.
BnapeTb:

- HaBBIKAMH aHAJN3a BEIIECTB C TIOMOIIBIO Ta30BOM 1
XKHUJIKOCTHOM XpoMaTorpapum;

- METOAaMH WOHHM3aIM{ o0pasia, pas3ieleHus Hu
pETUCTpaIy HOHOB;

- METOJAMU KaueCTBEHHOTO M KOJIMYECTBEHHOI'O aHa-
JIM3a BEIECTB, aHaJi3a OEIKOB 1 MUKPOOPTaHU3MOB;
- HaBBbIKAMU IIPOBEACHUS aHAJIN3a METOJOM JByMEp-
HOTO reib-3JeKTpodopesa B nporecce
UICHTU(PHUKAIINN OCIKOB;

- HaBbIKAaMM BbIOOpa J1IaOOpaTOpHOM MoOCyIbl |
pacTBopuTeneii B  OpPraHMYECKHX PEAKmHuix ¢
MHUKPOBOJHOBBIM H3ITy4CHHEM;

- HaBBIKAMU CYIIKH, JETHIPATallid B YCIOBHAX
MHUKPOBOJIHOBOTO H3JTyICHUS;

- HaBBIKAMH  TNPUMEHEHUS  MHKPOBOJIHOBOTO
W3JTyYCHUS B AKTHBALMH OPTaHUYECKUX PEaKLUil;

- OCHOBHBIE CIIOCO0aMH IIOJy4EHUs ITOJUMEPHBIX
HaHOKOMIIO3UTOB.




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

Popma NPOMEXYTOUHON aTTeCTaLMKn: 3a4eT C OLEHKON (anddepeHLMpoBaHHbIN 3a4€ET)

13. Buabl yue6HOM paboThbl:

TpyooemMkocTb

Bug yuebHol paboTbl Bcero 1 Mo ceme(;TpaM
AyOuTopHbIe 3aHATUSA 112 56 56
B TOM Yucne: nexkumm 112 56 56
npakTu4eckue
nabopaTopHbie
CamocTonATenbHasa paboTa 104 52 52
B Tom uncne: kypcoBas paborta - - -
dopma NpomMeXyTo4HON aTTecTaumm 3a4eT C 3a4eT C
(3ayem — 0 yac.) oLleHKOM oLIleHKOW

WToro: 216 108 108

13.1 CopepxaHue pasfenoB AUCLMUNIIUHBI:

Ne HaunmeHoBaHWe pasgena
CopepxaHve pasgena gucumninHbl
n/n AVCLMNIWHBI
1. NNekuun
1 [Mpeamer u 3amaun NeKIUOHHOTO Kypca. HobeneBckue nmpemun B XXI
BeKe KaK OJWH W3 KPUTEPUEB aKTyallbHOCTH (DyHIaMEHTAIbHBIX
WCCIIEIOBaHNH B OO0JIACTH XWMHUHU. AHaIN3 METOIOJIOTHYECKUX
BeeneHuve. Lienb, 3agaum un MMOJAX040B, KOTOPLIMU OIIEPUPYET COBPEMEHHAsI XUMMS IIPH PEIICHUU
CTpyKTYypa y4ebHoro Kypca aKTyaJIbHBIX ()YHIAMEHTANBHBIX U MPUKIAIHBIX 3a1a4. Poib xumun B
pelIeHn: TIOOANBHBIX MPOOJIEM 3allUTHl 3KOJOTHH, CO3AaHHS
«3CJICHBIX» TGXHOHOFI/II‘/'I, BOSOGHOBHS[GMBIX HNCTOYHUKOB OHEPTHU,
MaTEepPUasIOB JJI1 MUKPOIJIEKTPOHUKH U POOOTOTEXHUKH.
2 OmnpeneneHre mpeaMeTa W CONEpKaHUs Kypca (DU3MUYECKON XUMHH.
o Metononorus kypca. OcoOeHHOCTH Kypca MO0 (U3NYEeCKOH XUMHU B
Pornb 1 mecTo pusnyeckomn A yp yp ¢
YHUBEPCUTETaX W TEXHWYECKHX By3ax Poccum um 3a pyOexom.
XUMUU cpean XMMUYECKUX
[IpunnunuanbHble  pa3fenbl  Kypca: TEPMOJUWHAMHUKA, OCHOBBI
HayK. OCHOBHbIE pa3genbl N
o CTaTHCTUYECKOW (U3WMKUA. KBAHTOBas MEXaHWKa, pacTBOPBI, WX
d13MYeCKon XMMnUN. .
CBOUCTBA, XHMHYCCKHC H q)aSOBBIe paBHOBECHA, ITOBECPXHOCTHBIC
SABJICHUS, DJICKTPOXHUMMUS.
3 ba3oBbie mocTynaTel paBHOBECHOM TepMoauHaMUKU. COBpEMEHHBIE
TepmoanHamMmmka paBHOBECHbIX | TIPEACTAaBICHUS O TapaMeTpax COCTOSHHS —(PU3NKO-XUMHUECKUX
N HEpPaBHOBECHbIX NPOLIECCOB | cucTeM. B3amMocCBsi3b mapamMeTpoB COCTOSHUS W (pakTopa BpeMEHH.
PaBHOBecHbBIE, HEPABHOBECHBIE U CTAIIMOHAPHBIE MTPOLIECCHI.
4 OcHOBBI TEPMOJIUHAMUKHI HEPaBHOBECHBIX MPOIIECCOB.
CoBpeMmeHHble Npobnembl
N CamMoopranmzanyss B OTKPBITBIX cucTeMax. llepeHoc »sHeprum u
XUMWYECKOU KNHETUKU U .
BEIIECTBA B COMNPSDKEHHBIX crucTeMax. CHCTEMBI C TOJIOKUTENbHOM,
KaTanutu4eckmx npoL,eccos N N
OTPUIIATEIILHOW 00PATHOM CBS3BIO M «HECBSI3aHHBIC) CUCTEMBI.
5

XUMna HaHopasMepHbIX
cuctem

Kputepuu HanopasmepHbix cucteM. OCOOCHHOCTH TEPMOIAMHAMUKH U
KHHETHKH HAHOPa3MEPHBIX CHCTeM. [IposiBIieHHS pa3MepHOro
addexra. 3akom I'nmbbca - Tomcona. HaHOITEKTPOXHMHUYECKHE
CHUCTEMBI. DKCIIEPUMEHTAJIbHBIC METOJIbI OTNpeAciIcHUs (paKTaTbHOU




pa3MEpHOCTH.

COBPEMEHHOMN KBaHTOBOM

6 XuMUsI TBEPIOTO Tejla KaK 4acTh (PU3MUECKONH XUMUHM TPUMEHUTEIHHO
X . K KpUCTAJUIMYECKOMY COCTOSIHMIO. (DyHIaMEHTalbHBIE ION0KEHUS
OG:erblTslehﬁeﬂ:orgoTﬁgr?/l.ﬂ XUMHH ~ TBepaoro  Tema.  Teopus peaibHOro  KpHCTanna.

UCCnenoBaHuiA Kiraccnduxkarms neheKToB KPHUCTAIUTHYECKON CTPYKTYPBHIL.
TepMoaMHAMUYECKH pAaBHOBECHBIE W HEPABHOBECHBIC JAC(EKTHI.

Toueunsle nedextsl. Homenknatypa nedexroB Kperepa - Bunka.
7. MpOCTbIE BELECTBa 1 Crnenndurka (QU3NKO-XUMHYECKAX CBOWCTB IMOJYPOBOJHUKOB TIO
XUMWHECKNE COBAUHEHNS! C CPaBHEHHIO C METAIUIAMH M JUAJIIEKTPUKAMH. ATOMHOE U 3JIEKTPOHHO-
JBIPOYHOE pa3ynopsAJoYeHHE B  IOIYHNPOBOJHUKAX. OKCUTOHBI.
CBO”;;);I;TAOMBES:Tnlg)::;_lmbﬂble CoBpeMeHHbIE TEXHONOTHH  JICTHPOBAHAA MPOCTHIX  BELIECTB M
OBLEKTbI XVUIMUN TBEPIONO XUMHYECKAX COSAMHEHHWH C TOJIYMPOBOJAHUKOBBEIMH CBOWCTBAMH Kak
OIMH W3 OCHOBHBIX METOJOB YIpaBlIeHHs HMX (YHKIHOHAIBHBIMHU

Tena CBOMCTBaMH.
8 30HHAs CTPYKTypa TMOJYNMPOBOJHUKOB W ONTHYECKHE CBOICTBA.
MeTogb! ONTUMU3ALIAN [Ipsimple W HempsMble MeX30HHBIE Tmepexonsl. llnpoko3oHHBIE
o MOJYNPOBOAHUKH C TIPSMBIMH MEX30HHBIMHU TepexofaMu. Hutpuabt
d)yHKLmsgglJ:c;:slb:'ﬁ;iOMCTB metaiioB III A rpynmer (13 rpymmer). [lomydeHne kpucTamioB u
NOMYNPOBOAHUKOBbIX IUICHOK  HHTpHWAa ramwwms. JlermpoBaHnwe  HHTpHIOA  TaJUIHS.
- [IpeumyiiecTBa HUTpUAA TaUIMs 1O CpPAaBHEHUIO C KPEMHHEM U
COBAMHEHN AN apceHuoM ramums. [lomyueHwe KpHCTAIJIOB U IUIGHOK KapOwia
oi?gﬁ:fs;ﬂis”ungsgégx KpEMHHS. [omutnmm3m kapbuma kKpemHHS. DUINKO-XUMHUECKHES
- CBOWCTBa pa3IMYHBIX MOJUTHIIOB KapOupa KpemHus. [lepcrexThBbI
TexHonorm NPUMEHEHUS] IIUPOKO30HHBIX TYTOIUIaBKUX MOJYIPOBOAHUKOB B
BBICOKOYAaCTOTHOM MHUKPO- U ONITORJIEKTPOHHKE.
9 Coznanne BO30OHOBIISIEMBIX HCTOYHUKOB dHEpruu. DyHIaMeHTalbHbIC
Hay4yHble MPHUHLUIB TNPeoOpa3oBaHUs COJNHEYHOM OSHEPruu B
C aNeKTpUYecKyro. BHemHuid 1 BHyTpeHHHH (oTodddexT. [IpuHmmn
Zigﬁmﬁgngmn(?&);ocilz K neiictBust portosnexTpuueckux npeodpazosareneit (OIII). OIII Ha
OCHOBE MOHOKPHCTAJUIOB U TOJHMKPUCTAIIIOB KpEeMHHUsS. AMOpQHBIH
noMynpOBOAHNKOBBIX _ | TUAPOTEHN3UPOBaHHBIA KpeMHuil. Temnypua kagmus U ero Gpusmko-
MaTepmagS:pﬂgfmianHequm xumuyeckue cpoictsa. [lomynpoBoanukossie coeauHenuss AIBIIICVI:
KPUCTAIUTMYECKAsE CTPYKTypa © (DU3HKO-XHUMHUYECKHE CBOMCTBA.
OddexturHocts DOII. [lepcrneKTHBBI HCIONB30BAHUSA COJHEUHBIX
Oatapeii B SHEpreTHKe.
10 MOHUTOPUHT ypOBHS 3arpsi3HEHHs aTMOC(EPHOro BO3Iyxa - 3ajgada
ro0anpHON  dKomornu. OyHAaMEHTANbHbIE HAay4HbIE MPUHITUIIBI
MepcnekTrBbl NPUMEHEeHNs WCTIOJIb30BaHMS IIIPOKO30HHBIX MTOJTyTIPOBOHUKOB TUTSL
LLIMPOKO3OHHbIX JETEKTUPOBAHUS TOKCUYHBIX M B3PBIBOONACHBIX I'a30B B aTMOC(HEPHOM
MeTanoKCUaHbIX Bo3ayxe. Okcup onoBa (IV) kak OCHOBHOUM Marepwan Jisi CO3IaHUs
nonynpoBOAHNKOB ANs ra3oBbIX CEHCOpOB. [IpMHIMNIMANBHOE YCTPOMCTBO I'a30BBIX CEHCOPOB.
9KOMNOrM4eCcKoro MoHUTopuHra | IlepcriekTUBBl NMPUMEHEHUs] METAUIOKCHUAHBIX ITOJYIPOBOIHUKOB C
aTMocdyepHoro Bosayxa SJIEKTPOHHBIM W JBIPOYHBIM THIIOM IPOBOJUMOCTH B Ta30BOH
CEHCOpPHKE. [Ipobnemsr TTOBBIIIICHUS CEIIEKTUBHOCTH "
YYBCTBUTEIHHOCTH Ta30BBIX CEHCOPOB.
11 Knaccupukauusa ¢ymnepeHoB. CTpoeHHE MOJIEKYJl M XHMHUYECKas
n cBa3b B (ymrepenax. llomyuenue ¢ymiepe-HOB u UX (HU3UKO-
HaHOMa?er)rl;zl;r;BHHabI§CHOBe XUMHYECKHe CBOMCTBA. llepCreKkTUBBI MPaKTHYECKOTO MPUMEHEHHS
_ ¢ynnepeHoB.  OAHOCTEHHBIE W MHOTOCTEHHBIE  YTJIEpOJHBIE
yrnepoaa. (i)ynnepe%bl, HaHoTpyOku (YHT). Metoapr nonydennss YHT. Xumuueckast cBs3b U
er'IepOJJ.I-IrIF:)Iz (;::Opr KM, crpoeane YHT. 3oHHasS cTpyKTypa M (PH3UKO-XMMHYECKHUE CBOMCTBA
VYHT. TIpaden. 3onHas crpykrypa rpadeHa. IlepcreKTHBBI
npaktuieckoro npumenenust YHT u rpadena.
12 OcHoBHbIe NpobremMs!

KBantoBass MexaHmka Kak OJ(QQEKTUBHBI METOA ONHCAaHUS U
MOJICTTUPOBAHUSI XMMHUYECKON CBSI3M B BEIIECTBE. MeETOJIbl KBAHTOBOMU

8




XUMUn

MexaHuKH. [IpuOnMmwKkeHus, WCIOIb3yeMble B KBAaHTOBOM XHMHH.
[IporHo3upoBaHue CTPOCHHS W  PEAKIHMOHHOHW  CIIOCOOHOCTH
XUMUYECKUX COCTUHEHUN CBA3U HA OCHOBE IIPEICTABICHUN U METOOB
KBAaHTOBOM MEXaHHKH.

13

OCHOBHble COBPEMEHHbIE
npobnemMbl TepMoanHaMUKK

CoBpeMeHHAasT HMHTEPIpETANUs 3MIIMPHUYECKUX 3aKoHOB JlaBya3sbe-
Jlammaca u 3akoH I'ecca: agAWTHBHOCTH TEINIOBBIX A()(PEKTOB B
MHOT'OCTaJUHHBIX npoIieccax. Kputepuit HanpaBJIE€HHOCTH
XUMHYECKOTO MPOIECCa B Pa3INIHBIX (DU3UKO-XMMHUYECKUX CHUCTEMaX.
Poct sHTpONIMHN — KpUTEpHUl HAPaBICHUS MPOIECCa B H30IMPOBAHHBIX
cuctemax. CraTUcTHYecKash WHTepIpeTa-Iust dHTPONWHU. J[BroKymias
CWJIa Tpollecca B 3aKPBITBIX CHUCTeMax. Mepa YCTOWYMBOCTH
coenuHeHus. CBOOOIHAS U CBSI3aHHAS SHEPTHSL.

14

CoBpemeHHble Npobnembl
XUMUWN KOMMITEKCHbIX
coeNHEeHUN

CoBpeMeHHbIE TPECTaBIEHUS 0 XUMHYECKOW CBSI3M B KOMIUIEKCHBIX
coenuHeHMIX. MMO Kak HanOoJiee TTePCIICKTUBHBIN METO] OTTMCAHUS
CTPYKTYPBI 5 CBOICTB KOMILJIEKCHBIX COEJIMHEHU.
CHOeKTpOXUMUYECKUH psn u T-CBSI3bIBAHUE JIUTAHJIOB.
MogaenupoBaHue CBOMCTB KOMIUIEKCHBIX COEJMHEHHMI MEePEeXOAHBIX
METaJUIOB: OKPAaCcKa, FEOMETPUUECKUE U30MEPbI, MATHUTHBIE CBOWCTBA.
JlabunbHOCT, M MHEPTHOCTH. CTPYKTYPBI KOMILICKCOB. BiusHue Ha
CBOWCTBA KOMIUIEKCOB umnciia (-37IEKTPOHOB MeTajia. PaBHOBecHs C
Y4aCTHEM KOMIUIEKCHBIX HOHOB.

15

CoBpeMeHHble npobnembl
hU3NKO — XMMMYECKOro
aHanm3a MHOrOKOMMOHEHTHbIX
cuUcTeMm

Du3nKko-XUMHYECKUM aHajlu3 Kak OJUH W3 OCHOBHBIX METOJIOB
HCCICAOBAHMSI  B3aUMOACHCTBUSL B  TBepAoM Tene. Da3oBbie
IuarpaMMmbl  IByX- M MHOTOKOMIIOHEHTHBIX  CHCTEM  Kak
(dyHIaMEHTalIbHAs OCHOBA HAINPABJICHHOIO CHHTE3a MaTCpUAIOB C
3aJaHHBIMHU  CBOMCTBaMH. T-X "u P-T-x JHarpaMMabl
MHOTOKOMIIOHEHTHBIX ~ cucTeM. HectexuomeTpus  XHUMHYECKHX
coenuHeHnid. O0JacTH TOMOTEHHBIX MPOMEXKYTOUHBIX (a3. TBepisie
pacTBOpBl BOJM3W HOHBAPUAHTHBIX TOYEK (DA30BBIX JIHATPAMM.
CoBpeMeHHBIE TIPENCTaBICHUS O JaNbTOHUAAX H OepToILIHaaX.
JunarpaMmbl cocTaB - cBoCTBA. [IpeBpalieHust B TBEpAOM COCTOSIHUH.

16

OcHoBHbIe COBpeMEHHbIe
3agayun y4eHunsa o XUMNYECKON
CBA3N B TBEPAbIX Te1axX

Pa3BuTne mnpenacraBieHUil 0 XMMHUYECKOW CBSI3M B TBEPJIBIX TENax.
KBanToBO-MeXaHMYECKHE PACUEThl 30HHOW CTPYKTYPHI TBEPIBIX TEI.
[lopsimok cBsi3W, MarHUTHBIE M ONTUYECKUE CBoicTBa. KoBaneHTHO -
HOHHO - MeETaJulnuecKas NpUpoJla XUMHUYECKOM CBSI3M B TBEPIBIX
Tejax, COOTHOIICHHUE BKIIAJIOB U UX BJIMSHHE HAa CTPYKTYPY U (pu3HKO-
XUMUYECKHUE CBOMCTBA TBEPABIX TEI.

17

AkTyanbHble 3agadv obLien
TEOPUN XUMUYECKUNX
npoLeccoB

IIpoueccyl MaccomepeHoca B CUCTEMax C y4dacTHEM TBEpIOH ¢asbl.
HayuHbie OCHOBBI (DMBHKO-XMMHUYECKUX TMporieccoB OnTUMH3aIus
XUMHKO-TEXHOJIOTUYECKUX  MPOIECCOB  MOJMYYEHHS BEUIECTB C
3a/laHHBIMH CBOMCTBaMHU Ha OCHOBE MOCIIEHUX HAYYHBIX JTOCTHKEHHI.

18

Teopusa uHpopmaumm B
aHanuTUYeCcKom XumMmmn

WNudopmarmonnas OIICHKA SKCIPECCHOCTH, pasperaro-iien
CITOCOOHOCTH ¥ BOCIIPOM3BOJAMMOCTH  PE3YIbTAaTOB XHMHYECKOTO
aHanm3a, BBIOOp Hambosiee WH(OPMATUBHOTO METO/a XUMHUYECKOTO
aHanm3a.

19

HoBble meToabl
XpomaTtorpadmn4eckoro
aHanmsa

Teopuss onTUMHU3aMM B Ta30BOH W JKHIKOCTHOH Xpomartorpadum,
XpomMarorpadruaeckuit METOJ paszueneHus CTEPEOU30MEPOB,
MPUMEHEHUE B  XpoMarorpauu  CBEPXCIIUTHIX  ITOJIUMEPOB,
napaMeTphl YIACPKUBAHUS B Ta30BOM W KHIIKOCTHON XpoMaTtorpadud.
MeToa KanuuIIpHOTO JeKTpodope3a, 00JIaCTH TPUMEHEHHSL.

20

COBpeMeHHbIe CnekKkTpalibHble
MeTOoAbl aHalnin3a

MaruuTHeId pe30HaHC B XUMHU H MeaunwHe. CHUH-CITHHOBOM

B3aMMOJEHCTBHE, JByMepHast CIIEKTPOCKOIHUS SAMP,
MarHMTOpe30HaHCHas  Tomorpadus.  Macc-CIeKTPOMETPUUCCKUI
METOJ aHajiu3a, METOAbl HOHHU3alMU o0pasla, paslesieHue U

peructpanvss HOHOB, KAueCTBCHHBIA M KOJIMYCCTBCHHEBIM aHaIU3
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BEIIECTB, aHAIN3 OEIKOB M MUKPOOPTaHU3MOB. DJIEKTPOTEPMHUECKUI
METO/T aTOMHO-20COPOIMOHHOTO aHAIIN3A.

21 DNEeKTPOXUMHUYECKHE CEHCOphl W OuoceHcophl. MeMmOpaH-HbIE
lMepcnekTnBa pasBuTUA MOTEHIIMOMETPHYECKAE CEHCOPBI, aMIIEPOMETPU-YECKHE CEHCOPHI,
3ANEKTPOXUMNYECKUX METOLAOB | KOHAYKTOMETPHUYECKHE CEHCOPbl HAa OCHOBE IOJIYHNPOBOAHUKOB M3
aHanusa OKCHJIOB METAJIJIOB, TbE303JIEKTPUUECKUE Ta30BBIE CEHCOPbl U
OHOCEHCOPHI.
22 Xpomaromacc-CIIEKTPOMETPHS, TaHIEMHAas  MacC-CIIEKTPOMETPHSL.
Kanwmnspusiii snekrpodopes—macc-cnektpomerpust. [Ipoekt «I'eHoM
M'MbpuaHble meToabl aHanus3a P TPohop b P P .
yenoBeka». CekBenupoBanue u ammnpukanus JHK. dBymepHblit
reap-3aekTpdopes. MneHtndukarms OeIKoB.
23 Opranudeckas XuMHS Kak oOJHa U3 Hauboilee JIHHAMUYHO
Pa3BUBAIOLUXCS OTpPAciel COBpPEMEHHOM XuMmuM. llepcriekTuBHBIE
AKTyanbHble HarpaBreHus
- HampaBJICHUs] OPTraHUYeCKOTo CUHTE3a. «3eleHas») XUMHUSI Kak HOBas
pasBUTUSA OpraHNYeckon XMMmnn N
napagurmMa  opraHmdeckoi  xumuu. OCHOBHBIE Hay4yHbBIE U
SKCIIEPUMEHTAIIEHBIE TPHHIIUTIBI «3€JIEHO» XUMHH.
24 OcHoBHble npeacTaBnennda o | [uanazon MHUKPOBOJHOBOTO W3ITy4CHHUS. MexaHu3MbI
B3aMMOAENCTBUN B3aUMOJICHCTBUSI  MUKPOBOJHOBOTO  M3JIYyYEHHS C  BEUICCTBOM.
MUKPOBONHOBOro nanyyeHunsa ¢ | Kosgpdumuent mnoreps, kodddunuent pacceuBanus. llocyma u
BeLlecTBOM pPacTBOPUTENH B PEAKIUAX C MUKPOBOJIHOBBIM H3ITyUCHHEM.
25 MCTOYHMKM MUKPOBOSTHOBOIO
XapaKkTepuCTHKa OCHOBHBIX THUIIOB MHKDPOBOJIHOBBIX PEaKTOPOB.
N3ny4yeHus U TeXHUKa
OnHOIOMOBBIEC U MYJIBTHIOMOBBIC Pa0OUNe KaMephl.
npoBeaeHns obnyyeHus
26 MeToabl NOBbILLEHNSA CKOPOCTH
N CuHTe3bl Mol aTMOC(EpHBIM JIaBIEHUEM, CHHTE3bI T0]1 TIOBBIICHHBIM
XUMUNYECKUX peakumi B
_ JIAaBJICHHEM, CHUHTEe3bl 0e3 pacTBopuTelns (TBepaodasHbie CHHTE3BI).
YCITOBUAX MUKPOBOSTHOBOM
[IpenmMy1iecTBa MUKPOBOIIHO-BOTO Harpegra.
aKkTMBauuu
27 [IpobonoaroroBka. Peaknuu pas3iioXeHHs, OKHCIEHHUS, CYILKA,
erujpaTaiys B yCJIOBUSX MUKPOBOJIHOBOTO M3ITydeHus. PereHeparus
lMpyMeHeHne MUKPOBONHOBOIO ACTUIPATALIMA B Y P Y patl
ocymuteneir u  copOeHtoB. CHHTE3  METaJUIOOPTaHHYECKHX
N3rnyvyeHus ansa aktvsaumm . .
o coenmuHeHuit. [lpuMepsr peakiuii amTKUIUPOBaHUS, AllMIHMPOBAHHUSA,
OopraHuyeckux peakuum
aleTHIINPOBaHUs, TETEPOLUKIN3AIlNN, TPOTEKAIMUX B YCIOBHSIX
MMKPOBOJIHOBOM aKTHBAIIUU.
28 [MepcnekTnBHLIE HanNpaBneHns Knaccudukanus oCHOBHBIX HalpaBJICHUH pa3BUTHSI COBPEMEHHOM
pa3BUTMS COBPEMEHHOM XUMHH TTOJIMMEPOB U BHICOKOMOJIEKYISPHBIX coenuaeHuit (BMC).
NONUMEPHOW XNMMUK CuHTe3 OMOJIOTHYECKH COBMECTUMBIX TTOJIMMEPOB.
29 YnpasneHue npoLeccamu DneMeHTapHbIe PEeaKIuu paJUKAILHOW U MOHHOU MTOJIMMEPU3aIlny.
paavKanbHON Y MOHHOM OrneHKa peaKIMOHHON CIIOCOOHOCTH MOHOMEPOB. B3anMOCBS3s MEX Iy
nonMmepu3aLmm CTPYKTYpPOH U CBOMCTBAMH MOJIMMEPOB.
30 [IpencraBienne 0 HAHOKOMITO3UTaX HA OCHOBE ITOJIMMEPOB.
MNonvmepHbIe HAHOKOMMO3UTHI,
N [Tpunnumne! knaccupukayuu. OCHOBHBIE CIIOCOOBI MTOTYYEHUS
nonyveHne 1 ceoucTaea .
MOJIMIMEPHBIX HAHOKOMTIO3UTOB. B3aMOCBS3b CTPYKTYpa - CBOICTBA.
20 MuniemioobpazoBaane (MO) B pactBopax komutougaeix ITAB.

PacTteopbl konnouaHbix NMNAB
Kak camoopraHuayloLmnecs
cpeabl

OurponuitHas npupona MO. [Homumopdusm munemt. Touka u TUHUS
Kpadra.  ComoOunmzanusi:  MeXaHMU3M W TEPMOIMHAMUKA.
MuUKpO3IMYJIbCUH. Peakiuun B OPTraHU30BAHHBIX
YIBTPAMHKPOTETEPOTEHHBIX Cpeax.
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13.2 Pasgenbl AUCUMNIUHBI U BUAbI 3aHATUN:

Ne
n/n

HaumeHoBaHue pasgena
OVCUUNANHDI

Bugpl 3aHaTUR (4acoB)

Jlekuumn

MpakTnye-
ckue

JlTabopatop-
Hble

CamocTosiTenbHas
paboTa

Bcero

Beenenue. Ilenb, 3anaun n
CTPYKTypa y4eOHOro Kypca

2

Pons 1 MecTo hu3mIecKo XUMUH
cpenu XMMUYECKHUX HayK.
OcHoBHBIE pa3aeisl GU3HYECKOH
XUMHHU.

TepMoanHaMuKa paBHOBECHBIX U
HEPAaBHOBECHBIX MPOIIECCOB.

CoBpeMeHHbIEC TPOOIEMBI
XUMHUYECKON KUHETUKHU U
KaTAIUTUYECKUX NPOIIECCOB

XuMHsI HAHOPA3MEPHBIX CUCTEM

XUMUs TBEPIOTO Tella: 00BEKTHI U
METOHOJIOTUS UCCIIEOBAHUN

[IpocTele BeniecTBa 1 XUMUYECKHE
COEJIMHEHHUS C
MOJYHIPOBOITHUKOBBIMU CBOM-
CTBaMH KaK MOJIEIIbEHbIE OO BEKTHI
XUMUU TBEPAOIO TENa

Metoabl ONTUMU3ALIUKU CBONMCTB
(hYHKIIMOHAJIBHBIX IIIUPOKO30HHBIX
MOJIYIIPOBO-HUKOBBIX COEIMHEHU

JUTs1 BBICOKOYACTOTHOM MUKPO- U

OTITORJIEKTPOHUKH, IU(PPOBBIX
TEXHOJIOTHH

CoBpeMeHHbIE NOIXO0bI K
ONTUMM3AIIHN CBOMCTB
MOJIYTPOBOTHUKOBBIX MaTEPHA-JIOB
JUTs1 COTHEYHOM YHEPTeTUKU

10

[epcrieKTUBBI MPUMEHEHUS
IMUPOKO30HHBIX METANIOKCUAHBIX
IIOJIYTIPOBOJHUKOB ISt
9KOJIOTHUECKOTO MOHUTOPUHTA
aTMoc(epHOro Bo3ayxa

11

[NepcniekTHBHBIE HAHOMATEPUAITBI HA
OCHOBe yriiepoja: QpysiepeHsl,
yIIepoAHble HAHOTPYOKH, rpadeH

12

OcHOBHBIEC TPOOIEMBI COBPEMEHHOM
KBAaHTOBOU XWMHU

13

OCHOBHEBIE COBPEMEHHBIC TIPOOIIEMBI
TEPMOJMHAMHKH

14

CoBpeMeHHBIE TPOOJIEMBI XUMHAH
KOMILIEKCHBIX COSIMHEHUN

15

CoBpeMeHHbIE TPOOIEMBI PU3UKO —
XMUMHYECKOTO aHaJInu3a
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16 OCHOBHBIE COBpPEMEHHBIE 3312491 5 5 4
YYEHHsI O XMMUYECKOU CBSI3U
17 AxTyanbHbIe 3a7a4K 001IeH Teopun 5 2 4
XUMHYECKHX MPOLIECCOB
Teopus nadopmanuu B
18 pis HH(opMa 2 2 4
AQHAJIUTUYECKOU XUMUU
19 Hossle meTob1 XpOMaTo- 4 4 8
rpauIeCKOro aHaIn3a
CoBpeMeHHbIE CIEKTPajIbHbIE
20 p p 4 - - 4 8
METO/bI aHAJIN3a
IlepcnexTuBa pa3BUTHS
21 INEKTPOXUMHAYECKUX METOIOB 4 4 8
aHaJIN3a
22 I'uOpuiHbIC METO/IBI aHAJIN3A 4 4 8
23 AKTyanbHble HallpaBICHUS 2 2 4
Pa3BUTHUS OPTaHUYECKON XUMUH
OCHOBHBIE NIPEACTABICHHS O
24 | B3aMMOJEHCTBUU MUKPOBOJIHOBOTO 4 3 7
U3JIyYEHHUs C BEILECTBOM
N cTOUYHNKH MUKPOBOJIIHOBOTO
25 | W3Iy4YeHUs U TEXHHUKA IPOBEICHHUS 4 3 7
o0yueHus
MeTob! IOBBIIIEHUS! CKOPOCTH
26 | XUMHYECKHUX PEaKIUil B yCIOBHIX 4 4 8
MHKPOBOJIHOBOM aKTHUBALIMH
IIpumMeHeHne MUKPOBOJIHOBOIO
27 W3JIyYEHUs U1 aKTUBALIUN 4 4 8
OpPraHMYECKUX PEAKLHI
IlepcnexTHBHBIE HAIIPABJICHHUS
28 Pa3BUTHS COBPEMEHHOMN 4 4 8
MTOJINMEPHON XUMUH
VYnpasneHue npoueccamu
29 PaauKaIbHOM U HOHHOU 4 4 8
HOJIMMEPH3ALIUI
[TonmMepHbIE HAHOKOMITO3UTHI
30 P » ’ 4 4 8
[IOJIYYEHHUE U CBOMCTBA
31 PactBops! komutonnueix 11AB kak 4 4 8
CaMOOPraHU3YIOUIUECS CPEIbI
Wtoro: 108 104 212

13.3 MexaucuunnuHapHble CBA3N C APYrMMU AUCLIMNIIUHAMMU:

Ne HaumeHoBaHWe gucumunimH y4ebHoro nnaHa, ¢ KoTopbiM Ne Ne pasgenoB gMcUMMNHLI

n/n opraHu3oBaHa B3aMMOCBSI3b AUCLIMMNIUHBI paboyen paboyeli NporpaMmbl, CBSI3aHHbIX
nporpaMmbl C YKa3aHHbIMW ONCLMNIIMHAMM

1 O0wasn n HeopraHn4eckas XMMus 1-17

2 OpraHu4yeckas XMumMmus 2-7,9, 10, 16

3 dusnyeckas xmmms 8-17

4 AHanuTtnyeckasa Xxmmmsi 15-19

5 dusnka 8,9,12, 13,25

6 Kpuctannoxmmms 8-11
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14. MeToauyeckue ykasaHusl Ansi o6y4aloWwmxcsi N0 OCBOEHUIO AUCLMUNIUHbI

OpFaHI/I3aLI,VIFI n3y4eHua ancumnniunHbl npeagnonaraeTt:
¢ UN3y4YeHMe OCHOBHbIX U OOMOJTHUTENbHbLIX NUTEPaTYPHbIX NCTOYHUKOB;

peLleHne NpakTUYecknx 3agad, NPeanoXeHHbIX npernogasartenem Ans paboTbl Ha NeKUMsX;
BbINOMTHEHNE KOHTPOMbHbIX paboT;

TEeCTUpPOBaHME;

TEKYLUMA KOHTPOSb YycneBaemMocTM B ¢oOpMe YCTHOrO ornpoca Mo OCHOBHbIM pasfdenam

ONCLUNINHBI.

15. lMepeyeHb OCHOBHOW M [OOMONHUTENILHOW NUTEpaTypbl, PECYpCOB WMHTEPHET, HeobxoaumbIX AOns
OCBOEHMA OUCUUNINHBI (CUCOK flumepamypbl oghopmsemcss 8 coomeemcmeuu ¢ mpebosarHusmu TOCT u
ucronb3yemcs obuwjas ckeo3Has Hymepauusi d5s1 cex sudoe8 UCMOYHUKO8)

a) ocHOBHas nuTepartypa:

Ne n/n McTOYHMK
EpemuH B.B. OcHoBbI dhunsnyeckom xummmn. YuebHoe nocobue B 2 4. 1/ B.B. EpemuH

1 .— 3-e n3g. an. — Mocksa : BUHOM. NlabopaTtopus 3HaHmin, 2013 .— 322 c. —
(Y4eBHUK ons BbICLLEN LIKONbI) .
<URL:http://biblioclub.ru/index.php?page=book&id=214231>
NoHuyapos E.IM. Teopust xummyecknx npoueccoB: n3bparHHble rnaebl / B.KO. KoHgpaluumH,

2 E.l". lNoHyapos, 1O.IN. AduHoreHos, A.M. XoBuB. - BopoHex: N3a-Bo BopoHex. roc. yH-
Ta, 2012. — 288 c.

Nonuapos E.IM., KoHgpawwuH B.HO., Xosue A.M., AduHoreHos HO.I1. KpaTkui kypc

3 TEOopPEeTUYECKON HeopraHN4eckon xummun. YyebHoe nocobue. CaxkT-MNeTtepbypr: JlaHb,
2017. — 464 c.

Mionnep Y. CTpykTypHas HeopraHudeckasa xumus / Y. Monnep. — JonronpyaHein : U

4
«MHTennekT». — 2010. — 356 c.

5 FotTwTranH . Prsmko-xumMmyeckme ocHoBblI MaTtepuanoBsegeHuns / . FoTTwTanH. - M. :
BUHOM. JlabopaTopus 3HaHun, 2009. - 400 c.

6 Yranm A. A. Obwasa n HeopraHmnyeckas xumua / A. A. Yran. - M.: Beicw. wk., 2007. - 527
C.

SHuMKnoneams NonynpoBOAHNKOBLIX MaTtepuanos. NMoa. peq. KA. kekcoHa u B.

7 Wpétepa. Tom 2. lMep. ¢ aHrn. nog pea. 3.1. JomawweBckon. — BopoHex : Bogonen.
2011.-919c.

8 Ycnexu aHanuTnyeckon xumum: K 75 — netuio akagemumka KO.A. 3onotosa. — M.: Hayka,
2007.- 391 c.

9 Kpuctmnan . AHanutudeckas xumus: B 2 Tomax. — . Kpuctnan. — M.: BUHOM,
nabopartopust 3HaHun, 2009 . — (Ny4wmnn 3apybexHbln y4ebHuk).- T.2.- 504 c.
Bakynes, B.A. OcHOBbI Hay4HOro uccnegoBaHus: yyebHoe nocobue. / B.A. bakynes,

10 H.M. Benbckas, B.C. BepceHeBa. - EkaTepuHbypr: U3g-8o Ypan. YH-Ta, 2014. - :63 c.-
URL:http://biblioclub.ru/index.php?page=book&id=275723&sr=1

11 Cemuukos HO.[0. BoicokomonekynsipHble coeanHenms / KO.[.Cemunkos. — M. :
Axkapemusi, 2008. — 368c.

12 Tarep A. A. dusukoxmmuns nonumepos/A. A. Tarep. - M.: Xumus, 2007. - 544c.

13 Kupees B.B. BuicokomonekynsipHble coeanHeHus/B. B. Kupees. - M.: lOpawt, 2013. —
602 c.

0) mononHuTenbHasa nuTepartypa:

Ne n/n MCTOYHMK

1 XayckpodT K. CoBpemeHHbI Kypc obwen xumun: B 2 T. / K. XayckpodT, 3. KOHCTI65.
- M.: Mup, 2002. - T. 1. = 540 c.

2 XayckpodT K. CoBpeMeHHbIn Kypc obuien xummm: B 2 T. / K. XayckpodT, 3. KOHCTa61.
- M.: Mwup, 2002. - T. 2. — 540 c.

3 MaHkuH B.FHO. Kak o6pasyeTcs xummyeckas CBA3b M NPOTEKaOT XMMUYECKMEe peakumm /
B.KO. MaHkumH, KO.B. MaHkmH. — M.: isgatenbckas rpynna «[paHuugay, 2007. — 320 c.
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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

AdumHoreHoB HO.I1. PU3NKO - XMMUYECKUI aHANM3 MHOFOKOMMOHEHTHbIX cuctem / FO. 1.

4 AdomHoreHos, E. I'. ToHyapos, . B. CemeHoBa, B. . 3nomaHos. - M.: M®TU, 2008. —
332c.
dusnyeckas xumus : ydeb. ons Bysos B 2 kH. / K.C. KpacHos [ n gp.] ; nog pea. K.C.

5 KpacHoBa. — M. : Bbicw. wk., 2001. — KH. 1 : CtpoeHune BewecTBa. TepmoagnHamuka. —
511 c.
dusnyeckasn xumus : y4eb. ana By3os B 2 kH. / K.C. KpacHos [1 gp.] ; noa pea. K.C.

6 KpacHoBa. — M. : Bbicw. wk., 2001. — KH. 2 : OnekTpoxumms. Xmmmuyeckasa KMHeTuka u
katanu3. — 318 c.

7 ByyaueHko A.J1. Xumusa Ha pybexe BEKOB : cBepLueHust 1 NporHo3bl /A.J1.ByyaveHko
/IYcnexu xumun. - 1999. - T.62,Ne2. - C. 99-117
TpeTbsiko HO.[l. CamoopraHusaumsi B puU3nNKO-XMMUYECKNX CUCTEMAX Ha MyTU

8 co3faHusa HoBblx MaTepuarnos /HO.[.TpeTbskos // HeopraHuyeckmne matepuansl. - 1994,
- T.30,Ne3. - C.291-305

9 MaHkmH B.FHO. Kak obpasyeTcsa xummnyeckasi CBsI3b U NPOTEKAT XUMUYECKNE peakuun /
B.1O. NaHkuH, KO.B. MNaHkuH. — M.: N3gaTtenbckas rpynna «I panunyay, 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 XumMmukun-aHanutukm o cebe n cesoen Hayke / Pep.-cocT. KO.A. 3010TOB U
B.A.lWanowHuk.- M.: KhmxHbin aom «JIMBPOKOM», 2011. — 320 c.

13 Jlebeper A.T. Macc-crnektpomMeTpus B opraHunyveckon xummn/ A.T. JlebepeB. —
M.:BUHOM, nabopatopus 3HaHun, 2003. — 493 c.
®pumaH P. MarHnTHbIA pe3oHac B Xumuun u meguuunHe P. ®puman . — M.:KPACAH[,

14
2009. — 336 c..

15 Puonn M. l'enom / M.Pungnu.- M.: Skcmo, 2008. — 432 c.
PomaHoBa H.H. MukpoBonHoBoe 0by4eHne B opraHmyeckom cuHtese / H.H.

16 PomaHoBa, A.l. 'pasuc, H.B. 3bik // Ycn. xumun. — 2005. — T. 74, Ne 11. — C. 1059-
1105.
BeppoHocos C.C. MMKpoBONHOBOE U3NyYeHE B XMMUYECKOMW NpaKkTuke /

17 C.C.BbeppgoHocos, [1.I'. bepaoHocoea, W.B. 3HameHckas // Xum. TexHonorus. — 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., NMpnmeHeHne MMKPOBOMHOBOIO N3MNyYeHUs B CUHTE3Ee OpraHNYeCKmX

20 coeanHenun / [.B. KyasHeuos, B.A. Paes, I".J1. KypaHos, O.B. Apanos, P.P. KocTtukos //
KypH. Opr. Xum. — 2005. —T. 41. — C. 1757-1794.

21 WykmH E.[O. KonnongHas xumusa / E.[. WykuH, A.B. MNepuos, E.A. AMenuHa. — M. :
Bbicw. wk., 2004. — 444c.

29 KabaHoB B. A. KomnnekcHo-pagukaneHasa nonuvepusauus/B. A. KabaHos, B. I1.
3ybos, 0. [l. Cemuukos. - M.: Hayka, 1987. - 256¢.
BepexHukos B.H. MI3bpaHHble rnasbl konnougHon xumum (y4ebHoe nocobue).. 2011.

23 , : :
http://e-science.ru/chemistry/e-book/

o4 MwuuennoobpaspsaHue, condnnmnsauns, MMKPOaIMynbCcum ,/ Nog pea.
B.H.M3mannoson — M. : Mup, 1980. — 453c.

o5 Cymm B.[]. O6bekTbl 1 MeToAbl KONNOUGHOW XMuKn B HaHoxummn [ B.[1.Cymm
/I Ycnexu xumumn. — 2003. — T. 69. - Ne 11. — C. 995-1007.

B) 6a3bl AaHHbIX, MH(POPMaALIMOHHO-CNPaBOYHbI€ U MOUCKOBbLIE CUCTEMbI:

Ne n/n MCTOYHMK
http://www.en.edu.ru/ - ECTeCTBEHHO-Hay4HbIN 0Opa3oBaTENbHLIN NOpTar - ABNAETCSA COCTaBHON

1 YyacTbto hegepanbHoro noptana "Poccunckoe obpasoBaHue". Coaepunt pecypebl 1 CCbINKU Ha
pecypcbl N0 eCTECTBEHHO-HaYYHbIM ANCUMNNNHAM (U3uKa, Xumusa n uonorus).
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http://e-science.ru/chemistry/e-book/
http://www.en.edu.ru/

http://window.edu.ru/ - nHdopmaLmoHHas cuctema «EanHoe okHo goctyna K
obpasoBaTesfibHbIM pecypcamy.

http://vovr.ru/ «Bbicluee obpasoBaHmne B Poccuny - Hay4yHO-neaarorm4yeckun
XypHan MunuctepcTtea obpasoBaHusa n Hayku PO. B xxypHane nybnukyoTcs

3 pes3ynbTaTbl UCCIEA0BaHNN COBPEMEHHOIO COCTOSIHUSA BbiCLLEN LIKOMbl Poccuu,
obcyxxaatoTcst BONPOChl TEOPUN Y MPaAKTUKM TYMaHUTAPHOrO, eCTECTBEHHO-
Hay4YHOro M MHXXEHEePHOro BbiCLLEero obpasoBaHus.

http://www.elibrary.ru —Hay4Has anektpoHHas 6ubnmoteka eLIBRARY.RU -
KPYMHENLLNIN POCCUNCKNA MHCPOPMALIMOHHBIN nopTan B 0b6nactu Hayku,
TEeXHOMNormm, MeguLmHel 1 obpasoBaHus, cogepXxalumi pedepaTbl U NOSHbIE

4 TekcTbl 6bonee 12 MNH. HayYHbIX cTaten u nybnukaumn. Ha nnatgopme
eLIBRARY.RU gocTtynHbl anekTpoHHble Bepcumn 6onee 1400 poccnmnckmx
Hay4YHO-TEXHUYECKNX XKYPHanoB, B TOM vncrie 6onee 500 XypHanoB B OTKPbITOM
gocTtyne.

http://www.chem.msu.ru/rus/ - Chemnet - opuumanbHoe 3NeKTPOHHOE U3gaHue

> Xumndeckoro dpakynoteta MI'Y B Internet

6 OnekTpoHHas bubnuoTeka BopoHEXCKOro rocyfapCTBEHHOrO yHMBepcutTeTa www.lib.vsu.ru

7 MHdopmaumoHHas cuctema "YHmeepcutetckas oudnmoreka ONLINE" —
http://biblioclub.ru

8 «Ananutunka-Mwup npodeccmnonanos» MHTEPHET NMOPTAJT XMMUNKOB-AHANTUTUKOB
http://www.anchem.ru/

9 MHTepHeT-pecypchl N0 MeTo4amM XMMUYECKOro aHanuaa - http://www.rusanalytchem.org

10 MHTepHeT nopTtan gnst XxumunkoB http://www.chemweb.com

11 NHTepHeT nopTta ¢ 6a3o AaHHbIX N0 NOCNefoBaTENbHOCTU aMUHOKMCHIOT B Benkax
http://pir.georgetown.edu

12 American Chemical Society ACS Publications - nonHoTekcToBasi 6a3a AaHHbIX Hay4YHbIX XKyYpHaroB,
http://pubs.acs.org

13 John Wiley & Sons  Wiley Online Library - nonHoTekcTtoBas 6a3a AaHHbIX Hay4HbIX ypHaIoB,
http://www.interscience.wiley.com

14 Springer (nnatdopma SpringerLink) SpringerLink - nonHoTekcToBas 6a3a AaHHbLIX HAYYHbIX

XypHarnos, http://www.springerlink.com

16. [lepeyeHb Yy4yeOHO-MeTOAMYECKOro obecneyvyeHuss p[nNsa camMoCToATeNbLHOM paboTbl (y4ebHo-
memoou4yeckue peKomeHOauuu, I'IOCO5UFI, 3a@a‘4HUKU, memoou4yeckue YKazaHUus 110 8bIMNOJIHeHUK rpakmu4eckux
(KoHmMponbHbIX) pabom u 0p.)

Ne n/n NcTOYHMK

1 CH60opHUK NpnMepPoB 1 3agad No anekTpoxmmmn: ydebHoe nocobue / A.B. BBegeHckuin n
ap. - Cankt-lMeTtepbypr, Mockea, KpacHogap: 36C JlaHb, 2018. — 205 c.

KuHeTurka anekTpoxmmmnyeckmx npoueccos: y4ebHoe nocobue ansa Bysos: Y. 1. Ctagua
nepeHoca 3apsaa / A.B. BesegeHckuii, H.b. Mopo3soBa, E.B. BobpuHckas ; BopoHex.
roc. yH-1 .— BopoHex : Nagatenbckun gom BI'Y, 2017 .— 117 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf>

KuHeTurka anekTpoxmMmmnyecknx npoueccos: y4ebHoe nocobue and By3os: Y. 2. Ctagum
Aanddysum n xumudeckon peakumm / A.B. BeegeHckun, H.6. Mopo3osa, E.B.
BbobpuHckas ; BopoHex. roc. yH-T .— BopoHex: Msgatenbckuin gom BIY, 2017.— 60 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf

OKOMOrMyeckn YUCTble CUHTETMYECKME MeToAbl B XUMUM : y4eBHO-MeTOoAMYecKoe.
nocobue ansa sysos / coct. : X.C. Wuxanues, M.1O. KpbicuH, H.B. Ctonnosckas, A.B.
3opyHa .— BopoHex : M3patenbcko-nonurpaduyeckni ueHTp HaydHas kHura, 2012
— 24 c..

CoBpeMeHHble MeToAbl CUHTE3a reTepOUMKITMYECKUX COeaMHEHMN :  y4ebHo-
meToanyeckoe. nocobme ansa BysoB / coct. : X.C. Wnxanues, M.KO. KpbicuH, H.B.
Cronnosckas, A.B. 3opvHa .— BopoHex : W3gaTenbcko-nonurpadnyeckuin LeHTp
Hay4Hag kHura, 2012 .— 21 c.

17. UHdopmaLMOHHbIe TEXHONOIMU, UCNONb3yeMble ANA peanu3auum y4ebHoOM AUCLUMNIINHBI, BKIOYas
nporpamMmmHoe obecneyeHue u MHhopMaLMOHHO-CNpPaBOYHbIe CUCTEMBI (MPU HEO6X0AUMOCTH)
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http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf

18. MaTepmanbHO-TEXHUYECKOe obecnevyeHne ANCLUNIUHDbI:

JIeKUMOHHbIEe 3aHATUSI NPOBOASATCS B CneunansHO NOAroTOBNEHHON ayauTOPUK, OCHALLLEHHON Npe3eHTaLnoHHOM
TeXHUKon, Tabnuuen Mengeneesa n HeobxoanMbIMM NNakaTamu-cxemamu. lNepcoHanbHbIE KOMMbIOTEPLI C
poctynom B MHTepHeT; mynbTumeanmnHeli npoektop BENQ, akpaH, HoyTOyk. MynbTumMeauiiHbie nekumm no Kypcy
"AKTyanbHble 3agaym xumun TBepaoro tena" © Alexander M. Samoylov 2015 - 2017.

19. OueHoOYHbIe cpeAcTBa AN NPOoBeAeHUsA TeKyLLen M NPOMEXYTOYHON aTTecTauum

Kog n MnaHupyemble pesynbTaTbl 06y4eHus OTansl
coaepxaHue (nokasaTenu OOCTUXEHUS 3a4aHHOrO YPOBHS dopmupoBaHus POC*
KOMneTeHLMm OCBOEHUSA KOMMNETEHLUMM NOCPEACTBOM KOMMeTeHLMM (cpeacTtea
(vnun ee vactn) hOpMMPOBaHUS 3HAHWIN, YMEHWUIA, HaBbLIKOB) (pasgensbl (TeMbl) OLeHVBaHWS)

ONCUUNIINHDBI Unn
mMoayna n nx

HaVMEHOBaHWE)

OriK-1 3HaTthb: KoHTponbHas
- Mecto M ponb Xumuu B ecTecTBeHHbix | 1,2, 3,5, 7,8, 10, pabota Ne1,
Haykax, HanGonee oyeBuaHble nepcrektmesl | 15, 16, 18, 19, 21 - KoHTponbHas
n npobnemsbl, onpegensiowme KOHKpeTHyto | 31 pabota Ne 2,
obnacTtb AeATEeNbHOCTH; KoHTponbHas
- [MaBHble  npobrnembl  COBPEMEHHON pabota Ne 3,
dhusnyeckomn Xnumuu, 0COBeHHOCTH KoHTponbHas
NOCTPOEHMST Kypca MO (Pmn3NYeCcKon Xumumm B pabota Ne 4,
YHUBEpCUTETAX M TEXHUYECKMX By3ax Poccum KoHTponbHas
n 3a pybexowm; pabota Ne 5,
- CYLLECTBYOLME OrpaHWYeHNs KBaAHTOBO- KoHTponbHas
MexXaHU4YeckMx npeacTaBneHUn o npupoae pa6ota Ne 6,
XUMUYECKOWN CBSA3M; TecTupoBaHue

- MeTOAbl HEepPaBHOBECHOW TepMOOMHAMMKM
ONs onMcaHMsa NpoLLeccoB camMoopraHmM3aLmm
B OTKPbITbIX CUCTEMAX;

- OCODEHHOCTM nepeHoca 3JHeprum U
BELLEeCTBA B  COMPSHKEHHBIX  CUCTEMAaX,
cuctemax c NONOXUTENbHON,
oTpuuaTenbHoM  obpaTHOM  CBA3bID WU
«HECBSI3@aHHbIX» CUCTEMaAX;

- OTNMYUTENbHbIE MPU3HAKN PaBHOBECHbIX,
HepaBHOBECHbIX n CTaunoHapHbIX
NpOLEeCCOB;

- KpUTEpPMM HaHOPa3MEpPHbIX CUCTEM U
0COBEHHOCTM TEPMOAMHAMUKN U KUHETUKU
HaHOpPa3MepHbIX CUCTEM;

- MpuMMepbl  MPOSIBNIEHUS  Pa3MEPHOro
acpcbekTa n 3akoHa 'Mbbca - TOMCOHa;

- OCHOBHble METOOOIIOTUYEeCKMe MNpUembl
npuMeHeHns yHOaMeHTanbHbIX MOMOXEHUN
XMW  TBEpOOro Tena B HanpaBreHHOM
CUHTE3e TBEPAOTENbHbIX (YHKLMOHANbHBLIX
mMaTepuarnos;

- OCHOBHble 3a[ayM COBPEMEHHOW XMMUM
TBEPAOro Tena;

- OTnuuuUTenbHble  PUINKO-XMMUYECKUNE
CBOWNCTBA MOSYNPOBOAHMKOB Kak MOOEbHbIX
OOBEKTOB M3y4deHWst B paMKax XuUMuUu
TBEPAOro Tena;

- Haumbonee nepcrnexkTUBHbIE LLUMPOKO3OHHbIE
Tyronnaekue nonynposogHukn AllIBV gn4a
COBPEMEHHOW BbICOKOYACTOTHON MUKPO- WU
ONTO3MEKTPOHUKM;

- MepcneKkTMBHble  MNOMYNnpOBOAHUKOBbIE
MaTepuanbl ANsi COBPEMEHHOW COMHEeYHOM
3HEepreTuKy;

- dyHOameHTanbHble HayYHble NPUHLUMMBbI




NCMOMb30BaHUS LUMPOKO3OHHBLIX MeTarnok-
CUAHbIX MOMYNPOBOAHUKOB ANs  AeTeKTu-
POBaHMS TOKCUYHBIX M B3PbIBOOMACHbIX ra3oB
B aTMOC(hepHOM BO3YXE;

- Hanbonee NnepcrneKkTnBHbIE LLNPOKO3OHHbIE
MeTannokcnaHblie nonynpoBOAHUKAU ana
MOHUTOPWHIa 3arpsi3HeHNss aTMocdepHOro
BO3ayXa TOKCUYHbIMU rasamu;

- nNpuHUUNnanbHoe yCTpOI7ICTBO ra3oBbIX
CEHCOpPOB Ha ocHoBe okcuaa onosa (IV) kak
OCHOBHOIO MaTepuan ans co3gaHus ra3oBbix

CEeHCOpOB,

- KJ'IaCCVId)VIKaU,VIIO n NnepcrneKkTnBHbIE
HanpasJieHnA (*)yHD,aMeHTaJ'IbeIX
nccnegoBaHum n npaKkTn4eckoro

NPUMEHEHUA YrNepoaHbIX HaHomaTepuanos
(dbynnepeHsbl, YHT, rpadeH);

- COBpPEMEHHbIE MOAerbHble NpeacTaBneHns
n MeToAbl KBaHTOBOM MEeXaHuKu,
onucbiBalLWNe CTPOEHME W  PEeaKUMOHHYI0
CMOCOBHOCTb XMMNYECKUX COEAUNHEHWI;

- aKTyanbHble MeTOoAdbl  U3YyYeHud U
MOZENUPOBaHNS KpUTEPUEB, onpeaensoLmnx
HanpaBfeHHOCTb XMMUYECKNX NPOLIECCOB;

- COBpEMEHHble KBaHTOBO-MexaHW4yeckue
MeToab! KONMYeCcTBEHHOro onucaHus
npmpodbl XMMWUYECKOW CBA3M Kak OCHOBAa
MogennpoBaHus HOBbIX KOMMIEKCHbIX
COedVHEeHUNn  BewecTB C  3agaHHbIMU
PYHKLMOHANbHBLIMU CBONCTBAMU;

-reHesuc T — x - n P — T — x - daso.bIX
anarpaMmm  OBYXKOMMOHEHTHbIX CUCTEM Ha
ocHoBe npaBuna ¢as [ubbca  Kak
dyHOaMeHTarnbHowm OCHOBbI dourauko-
XMMUYECKOro aHanun3a;

- COBpEMEHHbIe npeacraBneHus o}
XUMUYECKUX COEOMHEHUAX C MOCTOSHHBIM U
nepemMeHHbIM  KONMYECTBEHHBIM COCTaBOM:
JanbToHugbl n 6epTonnuapl;

- 9KCnepuvMeHTanbHble U KBaHTOBO-
MexaHu4yeckMe  MeTodbl  MccnegoBaHus
BNUSHMSA NPUPOAbl XMMUYECKOW CBA3UM Ha
CTPYKTYPY U (DPU3NKO-XMMUYECKMe CBOWCTBA
TBepAbIX Ten;

- aKkTyanbHble 3agauM obwen Teopuu
XUMUYECKMX MNPOLIECCOB, OCHOBHble MEeTOoAbl
onTumMmu3auum XUMUKO-TEXHOOMMYECKMX
npoLieccos nonyyeHus BeLlecTB c
3a[laHHbIMU CBOWCTBaMU;

- aKTyanbHble HanpaereHWs  pasBuTUS
COBPEMEHHOWN aHanUTUYECKON XUMUK;

- coBpemMeHHble o0obnactm npuMeHeHus
MeToAa KanunmspHoro anekTpodopesa;

- OCHOBHble  HanpaBeneHus  pasBUTUS
METOOOB MAarHUTHOrO pe3oHaHca, ChWH-
CMWHOBOrO  B3aMMOOEWCTBUA, ABYMEPHOM
cnektpockonuun AMP, mMarHMTOpe3oHaHCHOW
ToMorpaduu;

- HampaBfeHus pasBUTUS MacC-CneKTpo-
MeTpUYECKOro MeToga aHanusa,;

- du3nyeckne NPUHLUMBLI  3NEKTPOTEPMU-
Yeckoro MeTtoda aToMHO-abcopbumoHHOro
aHanusa;

- (PU3UKO-XMMUYECKME MPUHUMNBI XpPOMaTo-
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Macc-CrneKkTpoMeTpun,  TaHOEeMHOW — Macc-

CMEKTPOMETPUY;
- obnactm npuUMEHEeHUst U METOAONOrIo
KanunnsipHomn anekTpodgopes—macc-
CNEeKTPoOMeTpuu;

- HanpaBsneHusi pa3BuTua npoekta «leHom
YyernoBsekay;

- MpUeMbl CEKBEHMpOBaHMA W  aMnnudu-
kaumn OHK;

- (OUBMKO-XMMUYECKMe MPUHLUMMBLI OBYMep-
HOro renb-anekTpocopesa B npouecce
naeHTudmrKaummn 6enkos;

- OCHOBHble  HanpaefeHuss  3BOMOLUM
COBPEMEHHOIN OPraHNYecKon XMMUsS Kak ogHa
n3 Haubonee AMHAMWUYHO Pa3BMBAOLLMXCSA
oTpacnen xmMmuu;

- MEepcrneKkTUBHblE HaMpaBreHusl opraHu-
YeCcKoro CuHTEe3a OMOMNOorM4ecKkM aKkTUBHbIX
COEAVHEHUI 1 NeKapCTBEHHbIX NpenapaTos;
- OCHOBHbIE NMPUHLWMbI «3E€NEHON» XUMUU U
OCHOBbl B3aUMOAENCTBUS MWKPOBOSIHOBOIO
N3ny4YeHns C BeLLEeCTBOM;

- Knaccuumkaumio OCHOBHbIX HamnpasreHun
pa3BMTUA COBPEMEHHON XMMUW NONMMEPOB U
BbICOKOMOJEKYNAPHbIX coeanHeHni (BMC);

- OCHOBHble 3aJayu cuHTesa Guonornyecku
COBMECTUMbIX MOSIMMEPOB;

- HanpaBeneHust MpPUMEHEHWSI  peakuun
pagukanbHON 1 MOHHOM NoNMMepusaLnm;

- obnacT NpUMEHEeHUsI HaHOKOMMO3WUTOB Ha
OCHOBE NOMNMMEPOB;

- peakumv B OpPraHW3OBaHHbIX YMbTPaAMUK-
poreTeporeHHbIX cpeaax.

YmeThb:

- NPUMEHATb  pasnuyHble KUHEeTUYecKue
noaxodbl K YCTAHOBIIEHWIO  MeXaHW3MOB
XUMUYECKOW peakuuu;

- UCnornb30BaTb KBa3UXMMUYECKUA NOAXOA Y
cumBonuky Kperepa — BuHka ans onucaHus
aTOMHOro n 3IEeKTPOHHO-AbIPOYHOrO
pasynopsifoyeHns B HecoBepLUEHHbIX
KpucTtannax;

- ncnonb3oBaTtb dyHOaMeHTanbHbIe
NPUHLUMMBI  NIErMpoBaHNS  NONYyNpPOBOAHMKOB
ONs NonyvyeHnss matepuanoB C 3afaHHbIMU

AMEKTPUYECKMMN n ONTHUYECKUMU
CBOMCTBaMMU;

- MPOrHO3MpoBaTb NPUMEHEHNe MaTepuanos
ana co3faHus 3P PeKTUBHBLIX

doTO3NEKTPUYECKUX NpeobpasoBaTenem;

- MPOrHO3MpoBaTb WUCMOSIb30BaHNE OKCUOOB
MeTannos ans ras3oBblX CEHCOpOB,
OETEKTUPYIOLMNX  MPUCYTCTBUE  TOKCUYHBIX
rasoB B aTMOC(EPHOM BO3AYXE;

- NPOrHO3MpoBaTb MarHWTHbIE U OMTUYECKUNE
CBONCTBA KOMIMIEKCHbIX COEOUHEHUA C
nosvummM MeToa BaneHTHbIX CBA3en, Teopun
KpUCTannuyeckoro nons nuraHgos U mMetoaa
MONEKynspHbIX opbutanen;

- MnporHo3upoBaTb Xxapaktep  a3oBbIX
anarpamMmm MHOTFO- KOMMOHEHTHbIX CUCTEM Ha
OCHOBE P M3NKO-XUMUYECKNX CBOWCTB
NCXOOHbBIX KOMMOHEHTOB;

- MogenupoBaTb  XapakTep  guarpamm

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

KoHTponbHas
paboTta Ne 2,
KoHTpornbHas
paboTta Ne 4,
KoHTponbHas
pabota Ne 6,
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«COCTaB — CBOWCTBO» Ha OCHOBe (ha30BbIX
anarpamm GuHapHbIX CUCTEM;

- NPUMEHATb KBAHTOBO-XMMMUYECKME MEeTOonbl
ans onucaHusa XUMMUYECKOrO n
KpUCTannoxXmmMmyeckoro CTpOeHUs BELLECTB;
- MCcnonb3oBaTb  OCHOBHbIE MeToAbl
onTumMm3auum XUMUKO-TEXHOOMMYECKMX
npoLieccos nonyyeHus BeLLeCTB c
3aaHHbIMW CBOMCTBaAMM;

- MpPUMEHATb XpoMaTorpaduyecknii meToq
pasgeneHus CTepeon3omepoB n
CBEPXCLUMTBIX NONIMMEPOB,

- onpegensitb  OObEKTbI W anroputTm
npoBedeHUs aHanu3a MeTodoM  Macc-
CMEeKTPOMETpUY;

- NpPOrHo3mpoBaTb NepcrneKkTUBHbIE
HanpaBneHns1 OpraHN4ecKoro CUHTE3a;
- OCHOBHblE TeopeTmyeckme n

3KCMEepUMEHTamnbHble  MPUHLUMWMbLI  OpraHu-
YECKOWM «3eneHom» XUMuu;

- paccuuTbiBaTb KO3ULMEHT MOTEPL U
KO3 pULMEHT paccenBaHus npu
MUWKPOBOSTHOBOM aKTMBaLMW OPraHn4ecKkoro
CUHTE33;

- 060CHOBaHHO BbIOMpaTb TUMbI PEAKTOPOB U
PEXMMbl MUKPOBOMHOBOIO W3fy4yeHns Ans
peLLeHns NpakTU4eCckux 3agau;

- OueHMBaTb PEaKLMOHHYIO CMOCOBHOCTL
MOHOMEPOB B NpOLIECCE CUHTE3a NONMMEpPOB
n BMC;

- knaccucumumMpoBaTtb HaHOKOMMO3WUTbI  Ha
OCHOBE MOSIMMEPOB;

- onpegensTb Touky u nuHuio KpadTa;

- onpefensatb MexaHusM U TEePMOLMHAMUKY
npouecca conbnnmsauunu;

- yCTaHaBnuBaTb B3aMMOCBSI3b  MeXAOy
CTPYKTYPOM U  CBOWCTBaMW HAHOKOMMO3MT-
HbIX NONMMEpPOB.

BnapeTb:

- 3KcnepuMeHTanbHbIMU mMeTodamu
onpegereHusa ppakransHon pasmepHoCcTy;

- HaBblkaMW MCMOSb30BaHMSA  KBa3UXUMMU-
YecKoro rnoaxoda Ans onvcaHnss aTOMHOMo M
3NEeKTPOHHO-AbIPOYHOr0 PasynopsaoyeHns B
HecoBepLUEHHbIX KpucTannax;

- NPOrHO3NpoBaHuA 3 HEKTUBHOCTH
pa3nnuHbIX mMeToaoB CUHTe3a
MOHOKPUCTanoB M TOHKMX  MNIEeHOK
MHOFOKOMMOHEHTHbIX LUMPOKO3OHHBIX

NonynpoBOAHUKOB  AfS1  BbICOKOYACTOTHbIX
NpMOOPOB MUKPO- N ONTOINEKTPOHMKM;

- NpUMEHeHUs1  KpuTepueB  Bblbopa
MONnynpoBOAHMKOBBIX ~ COEAWHEHUMA  Ans
co3faHus HPOTOINEKTPUYECKUX
npeobpasoBartenem c MakcMMaribHON
adbdpekTnBHocTbIO 1 KIM;

- MPOrHO3NPOBaHUSA MNPUMEHEHUS METOO0B
CMHTE3a W aKTuBauuMm  MNOBEPXHOCTU
HaHOpa3MepHbIX OKCMAOB MeTannoB And

ra3oBbIX CEHCOpOB, obecneunBatoLmnx
noBbIiLLEeHNE YyBCTBUTEJIbHOCTU n
CENeKTnBHOCTU npun OeTeKTnpoBaHUn

TOKCWYHbIX ra3oB B aTMOC(EepHOM BO34YXE;

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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- MeTogamu abcTpakTHoro

NPOCTPaHCTBEHHOIO MbILLNEHUSA npu
aHanuse CBOWNCTB CUMMETpUU
KpUCTannmn4ecknx CTPYKTYP
bYHKUMOHAMbHbIX MonynpoBOAHNKOBbIX
MaTepuanos;

- NpUMeHeHus KpMCTanmoXMMn4eckmnx
METOZIOB Ans onpeaeneHns XupanbHOCTK
YHT;

- noctpoeHus asoBblXx T — X M P - T — x
anarpamm OUHapHBIX M TPEXKOMMOHEHTHbIX
cucTewm;

- MNpUMEeHeHus TpeyronbHukoB [Mb6ca -
Poseboma ans onucaHus ¢as3oBbIX
paBHOBECUN B TPEXKOMMOHEHTHbIX CUCTEMAX;
- MOAEnuVpOBaHUSA CTpPoeHuss U  U3NKo-
XUMUYECKMX CBOWCTB MHOroaTOMHbIX
MOJSIEKYNT Ha OCHOBE KBaHTOBO-XMMWYECKMX
pac4eToB B pamkax metogos BC n MO;

- MOAENWpPOBaHUA  OCHOBHbIX METOO0B
onTuMm3auum XUMUKO-TEXHONOMMYECKMNX
MpoLEeCcCcCoB B LENsAX NoSydeHus BELLECTB C
3aJaHHbIMU CBOMNCTBAMU;

- npuemMamn  MH(OPMALMOHHON  OLEHKM
3KCMPECCHOCTW, paspeLuaroLlelt CrnocobHOCTH
n BOCMpPOU3BOANMOCTH pe3ynbTaToB
XUMUYECKOro aHanunsa,

- HaBblKaMW aHanu3a BeLEeCTB C MOMOLLbIO
ra3oBOM U XWOKOCTHOW XpomaTtorpaduu;

- mMeToaamu NOHM3aunmn ob6pasua,
pasgeneHnst U permcTpauum NOHOB;

- mMeTogamm KayeCTBEHHOrO "
KONMYEeCTBEHHOTO aHanmaa BELLECTB,
aHanmsa 6enkoB 1 MMKPOOPraHW3MOB;

- HaBblKaMV MPOBEAEHUSA aHanM3a MeTo4oM
OBYMEpPHOro renb-anekTpodopesa B
npouecce naeHTugukaunm 6enkos;

- HaBblkamun Bblbopa nabopaTopHon nocyabl
N pacTBOpUTENEN B OPraHUYeCKMX peakumsx
C MUKPOBOJTHOBbLIM M3ITyYEHNEM;

- HaBblkaMu  CylUKW, Jderngparaumm B
YCIOBUSAX MUKPOBOJTHOBOIO U3My4YeHUs;

- HaBblKaMW MPUMEHEHUS MUKPOBOJSTHOBOIO
N3Ny4yeHNss B  aKTMBaUMM  OPraHUYECcKUx
peakuun;

- OCHOBHble crnocobamu Mnony4yeHust nonu-
MEePHbIX HAHOKOMMO3NTOB.

MpomexyToyHas aTrecTaums

KM

20



20. TunoBble OLEHOYHbIE CPeaAcTBa U MeToAMYeCcKMe MaTepuarnsbl, onpegensiowme
npoueaypbl OLleHUBaAHUSA

20.1. TeKyWw M KOHTPOJIb YCNEeBaemMoCTu
KomnnekT 3agaHun Ansa KOHTponbHou pa6oTbl Ne 1

Bapuant Nel
3apanue 1. C momompro metoga MO TOCTPOUTH SHEPreTHYECKYHO auarpamMmy MOJIeKylbl N u
OMPENICTUTH OPSAIOK CBSI3U B 3TOM MOJIEKYIIE.

33}13HI/I6 2. Kakue XUMUYECKHUE 3JIIEMCHTEI IMPUMCHAIOT IJIA JICTUPOBAHUSA KPEMHUSA B LCIIAX MOJYUCHUA
MOHOKPpHUCTAIJIOB C ABIPOYHBIM THUIIOM HpOBO,I[I/IMOCTI/I? Hammcare kBasumxumudeckue YpaBHCHUA
nponecca JErupoBaHusa KpEMHUA C YUICTOM aTOMHOI'O U 3JICKTPOHHO-ABIPOYHOI'0 pasynopsaA0UCHUs.

Bapuant Ne2
3aganne 1. C momompo Merogqa MO mOCTpOWTH 3HEpreTHuecKyro auarpammy mojekyiasl CO u
OIpeJIeJIUTh MOPSIOK CBS3H B 3TOM MOJIEKYIIE.

3aganmne 2. Kakue XUMHUYECKHE DJIEMEHTHI NPUMEHSIOT I JISTUPOBAHUS HUTPHUIA TV B LEIAX
IMOJIYYCHU A O6pa3HOB C JJICKTPOHHBIM THIIOM HpOBOIII/IMOCTI/I? Hammcars kBasuxuMHu4ecKue YpaBHCHUA
mporiecca JISTUPOBAaHWS HUTPUAA Talldsi C  y4eTOM aTOMHOTO UM 3JIEKTPOHHO-IBIPOYHOTO
Pa3ymnopsI0YeHUsL.

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

B yem 3akntovaloTca npeacTaBrneHns O runepBarneHTHbIX CBA3AX B HEOPraHNYeCKon XMMUN.
[ante onpegeneHne NOHATUA KHAHOCTPYKTYPbI».
MpakTnyeckoe NpuMeHeHne «HaHOCTPYKTYP» B HEOPraHNYEeCKON XMMUW.
B yem 3akntovarTcs NPUHLMMNBLI MO3aWYHOW HEPABHOBECHOW TEPMOAMHAMUKNA?
MpuHumn BepTtno-TomnceHa, ero orpaHUYeHHOCTb.
MpuHuun Jle WaTense — bpayHa (NPUHLMN HAUMEHbLUETO NPUHY>XAEHUS).
MpUHUKUN «HEPaBHOBECHOCTb — UCTOYHUK YNOPSAOYEHHOCTU» B XMMUYECKUX MpoLeccax.
Crartuctunyeckas MHTeprnpeTauunsa aHTponuu.
CamoopraHumsauus guccmnaTuBHbIX CTPYKTYP.
. Mepa ycTtonumsocTn coegnHeHus.
. CBobogHas u ceaAzaHHasa aHeprus.

. HazoBute oOCHOBHbIE nNPOGMEMbI, CBA3aHHbIE C KBAHTOBO-XMMWUYECKMMMW NpPEenCcTaBleHndaMun B
HEeopraHN4YeCcKom XUMUMU.

13. KoBaneHTHO - MeTannuyeckasa CBA3b B NepexofHbIX MeTanmnax.

14. MNpouecchbl MacconepeHoca B cMCTeEMax C y4acTMeM TBepaon asbl.

15. NpuBeguTe NnpuMepbl NPOSBNEHUN pa3MepHOoro adpdekTa.

16. CucTtembl C NONOXUTENBHOMW, OTpULLATENBHOW 0OPaTHOM CBA3bI0 N «HECBA3AHHbIE» CUCTEMBI.
17. MNepeHoc aHeprun n BeLecTBa B CONPSXXEHHbIX CUcTeMax.

18. Xummnyeckume 1 asoBble paBHOBECKS.

19. Teopuu kaTanusa. dnekTpokaTanms.

20. CKOpOCTb U MEXaHU3M XMMMUYECKOW peakunn. 3akoH EeNCTBYOLLMX MacC.
21. CKopOoCTb peakumm n TemnepaTtypa.

22. B3anmMocBA3b TepMOOMHAMUKN U KUHETUKN XUMUYECKUX peakLmi.

23. Kepamnueckmne matepmansl h 0611acTb UX NCNOSMb30BaHMS.

24. JkcnepumeHTanbHble MeToabl onpeaeneHns dpakrtanbHOM pasmMepHOCTH.
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25.

26.
27.

28.
29.
30.
31.

32.
33.
34.
35.
36.

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

ArperaTtHoe cocTosiHne BellecTBa. AMOpP(HbIE U KpucTannuyeckue Teepable tena. MoHokpucTannbl
W NonuKpucTannsol.

[edeKTbl KpucTannnMyeckon CTPYKTYpbl. TodeudHble edeKTbl 1 X Krnaccudpukaums.

O6Owmne cBeAeHUss O MONYNpPOBOAHMKAX. ONEKTPOHHas W AblpodMHasi MNPOBOAMMOCTb B
nonynpoBOAHMKAX.

Hutpug rannmna — kpuctannuyeckas CTpykTypa, qonsmnyeckme CBoOMCTBa.
MeToabl nony4YeHUss MOHOKPUCTanoB U NAEHOK HUTPMAA rannus.
O6nacTb NpUMEHEHMA HATPUAA rannus.

Kapbug kpemHuss — nonuMmopdHble Moaudukaumm, KpucTanmnuyeckas CTpykTypa, duandeckme
CBOWCTBA.
MeToabl Nofy4eHns MOHOKPUCTanoB.

MeTogbl Nony4YeHns TOHKUX NIIEHOK
BHewHnn n BHyTpeHHUN hoToaddekT. Pnsnyeckme npuHumnbl pabotel PII1.
®3l1 Ha oCcHOBE KPEMHMUS.

OCHOBHble MeToAbl MOMy4YeHWs Tennypuaa KagMuss W TBepAblX PacTBOPOB Ha OCHOBE
xanbkorenugos AB"'CY,

OddekTnBHocTb PII1 HA OCHOBE pas3NUYHbLIX NONYNPOBOAHMKOB.

MeTannokcuaHble NonynpoBOAHUKM Kak MaTepuarbl 45151 ra30BbIX CEHCOPOB.

MpuHUMN paboTbl NONYNPOBOAHNKOBbLIX Fa30BbIX CEHCOPOB.

Okecupg onosa (IV) - ocHOBHOM MaTepuan Ansi ra3oBbIX CEHCOPOB.

MeTannokcuaHble NonynpoBOAHUKM C AblPOYHBIM TUMOM NPOBOAUMOCTH.
Yrnepogocogepxaline HaHoMmaTepuansl: gynnepeHsl, YHT, rpadeH.

O6nactn npMMeHeHns yrnepogocoaepalmnx HaHoMmaTepmasnos.

MexaHn3Mbl B3aMMOAENCTBMA MUKPOBOSTHOBOIO U3MyYeHWs C BELLLECTBOM, NpenMyLLecTBa

MWUKPOBOJIHOBOIO Harpesa.

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

55.
56.

57.
58.
59.

60

Tunbl MUKPOBOIHOBbLIX PEAKTOPOB.

CuvHTe3bl nog aTMocepHbIM IaBMNeHNeM B YCIOBUSIX MUKPOBOJTHOBOW aKTMBaLWN.

CuvHTe3bl NOA NOBbLILWEHHBIM AaBNEHNEM B YCINOBUSIX MUKPOBOJSTHOBOW aKTMBaLIMK.

Peakuuu retepounknuaaumm, npoTekaLme B YCroBUSX MUKPOBOITHOBOW aKTUBaLIMM.

Peakuun ankunupoBaHns, NpoTeKaLwmne B YCroBUSX MUKPOBOTHOBOW akTUBALIMN.

Peakuun aunnMpoBaHusi, NpoTekatoLLme B YCNOBUSX MUKPOBOSTHOBOWN akTMBaLUN.

CuHTe3sbl 6e3 pacTBoputens (TBepaodasHble CUHTE3bI) B YCIOBUSIX MUKPOBOTHOBOWM aKTUBaLUN.
LlenHble npouecchl 06pa3oBaHms MakpoOMOeKyrl.

CTyneHyaTas nonuMmepusaums, MexaHuam. [ecTpykumst npu NonmMKoHAeHcaLuu.

MonumepaHanornyHble NpeBpaLLEeHNs NMUHENHbIX U TPEXMEPHbIX NonuMepoB. Peakunm gectpykumm
W CLUMBAHUSI MaKpOMOIEKYIT.

B3anmocss3b mexay CTPYKTYpOn NornmmepoB U X CBONCTBaAMM.

OcHosbil TepMoaANHaAMUKN MOBEPXHOCTHbIX SIBMEHNNA. nOBerHOCTHaH JHeprna n NnoBepxHOCTHOE
HaTAXeHune.

[1BOMHON 3neKTpUYecKnin Cron Ha NOBEPXHOCTU pa3gerna das; NpU4MHbLl 1 MexaHnsMm obpasoBaHus.
JTnodhobHbIe KonnonaHble cucTembl. Buabl yctondmsoctn. Koarynauusa anekrponmtamMu.
Peonornyeckune ceoncTea ANCNEPCHbIX CUCTEM. HbIOTOHOBCKOE TeYEHME 30I1EN.

. Mepa yctonumsocTu coeauHermns. CBoboaHas 1 cBsi3aHHas SHeprus.
61.
62.
63.
64.
65.

CKOpOCTb 1 MEXaAHN3M XUMUYECKON peaKumu.

Teopna aneMeHTapHbIX B3aUMOAENCTBUN.

O6Lwas Teopus kaTanusa.

OCHOBHbIE XapaKTEPUCTUKN 3NEKTPOXMMNYECKNX NPOLLECCOB.
MprmMepbl NposaBneHuit pasmepHoro agpdekra.
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66. CncTeMbl C NOMNOXUTENBHOW, OTpULLATESNIbHOM 06paTHOM CBA3bIO U «HECBA3AHHbIEY» CUCTEMDI.
67. Kepamnyeckmne matepmansl 1 0651acTb X NCNOSMb30BaHMS.
68. BkcnepuMeHTanbHble MeToabl onpeaeneHnsa ppakTanbHOM pasMepHOCTU.

Mpumep KUM (ana npomexxyToO4YHOM aTTecTauum — 3a4eTa C OLLIeHKOWN):

YTBEPXXOAKO

3aBenytowmi kadegpomn

obLLen n HeopraHMYeCcKkon XMMmmnm
B.H. CemeHoB

Hanpaenexune nogrotoeku/cneumansHoctb 04.04.01 - Xumuns
OucunnnuHa: AkTyanbHble 3agavm COBPEMEHHOW XMMUN
dopma 06yyeHuns: ovHas
Bua KoHTpons: 3a4eT C OLEeHKON
Bug atTrectauun: npomMexyTo4yHas
KOHTpOnbHO-nameputenbHbin matepman Ne 1

1. I'IpaKTl/lquKoe npuMeHeHne HaHOCTPYKTYp B HeOpFaHMHeCKOVI XUMUN.

2. (DOTOSJ'IeKTpI/I‘-IeCKVIe npeo6pa3OBaTenM COJTHEYHOM QHeprmnm Ha oCHOBE KPEMHUA.

MpenogaBatenb A.10. 3aBpaxHoB

YTBEP>XOAKO

3aBenytowmi kadepomn

oOLLen n HeopraHM4YeCKon XMMmnn
B.H. CemeHoB

HanpasneHne noarotoBku/cneumansHoctb 04.04.01 - Xumuns
Oucumnnuna: AkTyanbHble 3agadm COBPEMEHHON XM
dopma 0byyeHus: ovHas

Bua KoHTpon4: 3a4eT C OLeHKON

Bug atTectauumn: npomexyToyHas

KoHTpornbHo-usmeputensHbeli matepmnan Ne 2
1. B 4em 3aknoyaoTCa NPUHLMUMNBI MO3aUYHON HEPABHOBECHOW TEPMOLNHAMUKA?

2. ﬂonyqume TOHKUX NNEHOK HUTpuAaa rannna and BbICOKOYACTOTHOM ONTO3JTEKTPOHUKN.

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

«OTJIMHHO», «XOPOLWIO», «yaOBNIETBOPUTESNIbHO», «KHEYOOBJ1IETBOPUTEITBHO».

CooTHoLleHWe nokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHNS pe3ynbTaToB 0by4YeHusl.

bparmMeHTapHble 3HaHWsA, AdornyckaeT rpydble owwnbku, He
OPUEHTUPYETCS B COBPEMEHHbLIX npobnemax XumMuu, He
OTBEYaeT Ha [OMNOJSIHUTENbHbIE BOMPOCHI.

YpoBeHb
KpuTepun oLeHnBaHUA KOMMNETEHL M chopmumpoBaH- LLikana oueHok
HOCTU
KOMMeTeHUUn
MonHoe cooTBeTcTBME oOTBeTa oby4atowerocs
BCEM nepeyncneHHbIM KpUTepusm. Obyvatowmiica | MoBbIWEHHbIN OT1nuyHo
AEMOHCTPUPUPYET 3HaHME TEeOPEeTUYEeCKUX OCHOB YydebHOoM YpOBEHb
ANCUUNINHBI, CMocoBHOCTb OpPUEHTMPOBATbLCS B
COBpEMEHHbIX Npobrnemax XMmun n cnocobax mx peLleHus;
YMEHUEe WNMCTpUpoBaTb OTBET MpuMepamu, akTamu,
AaHHBIMW Hay4YHbIX WCCRedoBaHWW, a Takke MNPUMEHATb
TeopeTnyeckme 3HaH1s AN peLleHns npakTuyeckux sagad.
OTBET Ha KOHTPOIbHO-U3MEPUTESNbHbBIN MaTepuan
He COOTBETCTBYET OAHOMY n3 nepeymncrieHHbIX basosbii XopoLuo
nokasartenen. Oby4aloWwnnca HeyBepeHHO OpPUEHTUPYETCS B YpOBEHb
OCHOBHbIX NOHATMAX y4eOHOM OMCUMMIMHBI, COMHEBAETCS B
BbIOOpE NpPaKTU4ECKNX CMOCOOOB pELLUEHMSI COBPEMEHHbIX
npobnem Xxumun, HO [JaeT npaBuilbHble OTBETbl Ha
AOMNOSIHUTESNbHbIE BOMPOCHI.
OTBET Ha KOHTPONbHO-U3MEPUTENBHBLIN MaTepuan
HEe COOTBETCTBYET JOObIM [OBYM W3 NEPEYMUCIEHHbIX Moporosbii YpoBneTsopu-
nokasartenen, obydvalolmnca faeT HeNosfHble OTBETbl Ha YpOBEHb TEenbHO
AOMOMHUTENbHbIE BOMPOCHI. [JeMOHCTpUpYyeT 4YacTUYHble
3HaHNA TeopeTn4ecKoro mMaTepwuana, aonyckaet
CYLWECTBEHHbIE OWNBKN MNpU UCNOMb30BaHUN MNPUMEPOB,
dakToB, JaHHbIX Hay4HbIX nccnegoBaHum ans
WNNICTPUPOBaHUA OTBeTa.
OTBeT Ha KOHTPONbHO-U3MEPUTENbHBLIN MaTepuan
He COOTBETCTBYET IOObIM TpeM U3 NEepevnCriEHHbIX lMoporoBkIn HeyposneTtsopu-
nokasatenen. OGyyaoLWmMNcs 4EMOHCTPUPYET OTPbIBOYHbIE, YPOBEHb TenbHO

Tembl pedhepatoB, A4OKNAAOB, COOOLUEHNN:

. CuHepreTuka — Teopust CamoopraHn3aummn B TeOpeTUYeCKON HeEOPraHMYECKOM XMMUK.

. Mpouecchbl camoopraH13aLmmn B HeopraHM4eckmnx TBepaodasHbix npoueccax.

. HaHoCTpyKTYpbI B COBPEMEHHOW HEOPraHNYECKOWN XUMUN.

. JednHnumm ocHoBononararLwmx NOHATUA HEOPraHUYECKON XMW,

. Mpobnembl, cBSA3aHHbIE C KBAHTOBOXMMWYECKOWN MHTEPRpeTaLmnein XMMUYECKX NpoLEeCCOB.

1
2
3
4. lHayKTUBHas 1 AedyKTUBHAsA CXEMbl Hay4HOro NMo3HaHusa B XMMUN.
5
6
7

. I'IepeHoc QHEPIrnn n BelecTBa B CONpPAXeHHbIX CUCTeEMaX.
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8. OcobeHHOCTM anekTpoKkaTanuTUYeCcKnx NpoLeccoB.

9. NoBEPXHOCTHbIE SIBNEHUS.

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

XMnsi HaHOPa3MepPHbIX CUCTEM.

MexaHn3Mbl B3aMMOAENCTBUSA MUKPOBOSTHOBOIO U3MNyYeHUs C BELLLECTBOM

Tunbl MMKPOBOSTHOBLIX NEYEN.

Peakuunun pasnoxeHus, OKUCNeHWs, CyLlKa, Aernapatauuns B yCroBMAX MUKPOBOMHOBOTO U3MYYEeHUS.
MpuMepbl peakuun reTepounknmnsanmm, NpoTeKarLwmx B YCNOBUAX MUKPOBOITHOBOW akTUBaL MK,
MpenmyLecTBa MUKPOBOHOBOIO Harpesa.

MprMepbl peakumn anknnnmpoBaHns, NpoTeKaloLWmnX B YCNOBUAX MUKPOBOSTHOBOW aKTUBALUW.
CuHTe3bl NOA NOBbILWEHHBIM JaBNEeHNEM, NpoTeKaloLmne B yCroBUsIX MUKPOBOSTHOBOW akTUBaLuu.
MprMepbl peakumn aunnupoBaHnsd, NPOTEKAOLWKNX B YCIIOBUAX MUKPOBOSTHOBOW akTMBaLUN.
Mocyaa v pacTBoOpUTENN B peakUmsiX C MUKPOBOSTHOBBIM U3ITy4YEHMUEM.

CuHTesbl nog atmocdepHbIM AaBrneHneM, NpoTekatoLme B YCrOBUAX MUKPOBOMHOBOM akTUBaALUNA.
MprMepbl peakumn aueTUnMpoBaHn, NpoTeKaloLWnX B YCNOBUAX MUKPOBOSTHOBOW aKTUBALMW.

CuHTesbl 6e3 pacTBoOpUTENA (TBep,El,Od)aSHble CI/IHTe3bI), npoTeKkawmne B yCrnoBmndax MI/IKpOBOJ'IHOBOIZ

aKTnBauun.
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