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PABOYASA MPOMPAMMA YYEBHOU OUCLUUMITUHDBI
B1.0.05 AKTyanbHble 3afa4u COBPEMEHHON XUMUU

. Kog u» HaumeHOBaHue HanpaBneHus nogrotoBku/cneunanbHocTu: 04.04.01 Xumwusa

. Mpocdnnb nogrotoBku/cneumanusauyua: Pusnyeckasa xumms; OpraHnyeckas XMMns;

. KBanndumkaumsa BbinyCKHMKA: Maructp
. ®opma oby4yeHums: OyHas

. Kacheapa, otBevarowian 3a peanmsauuio AUCLUUNIINHDbI:

kadeapa obLien n HeopraHMYeckom XumMmm

. CoctaBuTenun nporpamMmmbi: 3aBpaxHoB Anekcanap Opbesuy,

OOKTOP XUMUYECKUX HaYK, AOLUEHT

. PekomenpoBaHa: HMC xnmunueckoro cakynbTteTta BI'Y 11.04.2024, npotokon Ne4.

. Y4eOHbIN rop: 2024/2025 CewmecTp(bl): 1, 2



9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI
[aHHasa gucumnnmnHa cocTouT M3 LEeCTU YacTen:

a) akTyarnbHble 3aga4v rU3n4Yeckon Xumnu;

0) akTyanbHble 3agadv XMMunM TBEpAOro Tena;

B) aKTyanbHble 3a4a4n HEOPraHNYECKON XNMuu;

) akTyanbHble 3a4a4n aHanMTUYECKON XUMUN;

[) aKTyanbHble 3aa4M OpraHNYecKomn XMMUK;

€) aKkTyasnbHble 3a4a4v XMMUM BbICOKOMOSEKYNAPHBIX COeANHEHWI;

OcHoBHas Lenb Kypca COCTOUT B TOM, 4TOObI faTb MarncTpaHTam KpaTkuin 1 BCEOOBbEMIIOLLNIA
0630p 1 aHanNM3 MeToao0sIOMMYECKNX NOAX040B, KOTOPbIMM ONEPUPYET COBPEMEHHASH XMMUS NP
peLUeHnN akTyanbHbIX PyHAaMeHTanbHbIX U NPUKNaaHbIX 3agaqv. JIeKUMoHHbIN Kypc 06s13aH aaTb
apryMeHTUpOBaHHbIA OTBET Ha BONPOC, Kakne 3aaayvm B 06nact CMHTE3a HOBbIX BELLECTB U
MaTepuanos, a Takke CO34aHNs NePCreKTUBHbIX XMMUYECKUX TEXHOMNOMMIN ABASIOTCA akTyanbHbIMU B
XXI Beke, 1 ykasaTb cnocobbl ux pelueHus. MsydeHne pasgenos pmsnyeckon xmmum npecnenyet Lenb
pPa3BUTb XMMUYECKOE MbILLSIEHNE, HAYYNTb TEOPETUYECKOMY NOAX0AY K aHanuay Hay4HbiX npobnem n
KpUTUYECKN BOCIPUHMMATb, Ka3anochk Obl, HE3bIBNIEMbIE XUMMUYECKME TEOPUN.

OcHoBHble 3agayum Kypca:

- chopmumpoBaTh obLeTeopeTUIECKUn yHOAMEHT XMMUYECKON HayK1 B LIENIOM, BKIHOYAOLLNIA
0b6bACHEeHME NPUPOAbI XMMUYECKOW CBA3WN N ONMCAHNE XUMNYECKOrO CTPOEHNSA HEOPraHNYEeCKnX
COeVHEHUN MeTOA4aMMN BareHTHbIX CBA3EN N MONEKYNAPHbLIX opbutaneu;

- chopMUpPOBaATb Y CTYAEHTOB CUCTEMY 3HAHUIN OO OCHOBHbLIX NPOGEMaxX COBPEMEHHOM XUMMMU,
nokasaTtb, KaKUMK METOAaMn U cnocobamm nNbiTaeTcsa NX peLnTb COBPEMEHHOE Hay4YHOEe COOBLLECTBO;

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

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

- pacKpbITb POSib aHANUTUYECKON XMMUM B CO34AHUM HOBbIX KOMMIIEKCHBIX METOA0B
BbICOKOTOYHOIO KONIMYECTBEHHOrO aHanu3a coctaBa BeLLeCcTB U MaTepuanos B
YyNbTPaMUKPOKONMYECTBaX C Lienblo NPUMEHEHNS UX B COBPEMEHHOM MaTepuanoBegeHnn, 3KONormm n
NHOYCTPUN HAHOCUCTEM;

- pacKpbITb OCHOBHbIE HaMNpaBeHNs Pa3BUTUS COBPEMEHHOW OpraHNYeCcKon XMMum, aTb aHanu3
ee JOCTUXKEHWU B CMHTE3e HOBbIX BeLlecTB, 0003HaYUTb rnaBHble TeHAeHUMAMM B obnactn cuHtesa
OpraHMyecKnx coeguHeHnn ¢ UCNoSb30BaHNEM Pa3fNYHbIX aKTUBALMOHHbIX METOA0B, B TOM YUCHIE,
MMWKPOBOJTHOBOM aKkTUBaLUuu;

- chopMMpoBaTb CUCTEMY 3HAHMIN B 0O6NacTn CUHTE3a, CBOMCTB U NPUMEHEHMS NONIMMEPOB Ha
OCHOBE COBPEMEHHbIX Hay4HbIX JOCTMXXEHNI, pacKpblTb 0COBGEHHOCTN pacTBOpOB konnongHbix MAB kak
YyNbTPaMUKPOreTepPOreHHbIX CUCTEM, OTNIMYAOLWNXCS (Pa30BbIM pas3aefieHneM Ha MUKPOYPOBHE C
obpa3oBaHMEM YyNnopsA0YEHHbIX YacTUL, HAHOpa3MepHou ncesaodassl,

- cchopmumpoBaTb CUCTEMY (PyHOAMEHTAsbHbIX 3HAHU MO XUMUW paauKanbHbIX NPOLIECCOB U
CBeOEeHU O HOBbIX MeTOAax ynpasrieHns npoueccaMmm nosiMmMepusanmmn. - packpbiTue oCo6eHHOCTeN
Nony4YeHMs N CBOMCTB HaHOYaCTUL, NOIMMEPOB U NONMMEpP-MeTannyecknx KOMMoO3nToB.

10. MecTo y4ye6HOM AUcUUNNUHBLI B cTpyKType OOI:

ObsaszaTenbHasa yacTb.

OvcumnnuHa «AkTyanbHble 3aJadn COBPEMEHHOM XUMUWNY» SBMSIETCS NpeawecTByLWen no
OTHOLLEHMIO K CreayrLwmmM y4ebHbIM gucUnniMHam:

. XMU1s1 HOBbIX (PYHKLMOHAamNbHbIX MaTepmanos

. DU3NKOXMMNA HAHOPA3MEPHbIX CUCTEM

. TexHonorms nonMmepoB MeauKko-6MONOrM4eckoro Ha3Ha4YeHus;

. KoMnosuTtHble nonumepHbie maTepuanbl: CUHTE3, CBOMCTBA, NMPUMEHEHNE;
. TeopeTnyeckne acnekTbl CO3A4aHNA HOBbIX OPraHMYECKUX MaTepunarnon

. CynpamonekynsipHast XumMusi

. XMuns BMONOrM4eckn akTMBHbIX COeANHEHNN

NOoO O~ WN =



11. NMnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AUCLUNIMHE/MOAYINIO (3HAHUSA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NNaHUpyeMbIMU pe3yrbTaTaMu OCBOEHUSA obGpa3oBaTenbHOWM
nporpamMmmbl (KOMNeTeHLMSAMU) U UHAUKATOPAMU UX BOCTUXKEHUSA:

Ko HasBaHwue Koa( NuaukaTtop(bl) MnaHvpyeMble pe3ynbTaTbl 06y4eHus

KOMMEeTEHLMK bl)

OlK-1 Cniocoben Or1K- | Ucnons3yer 3HaTb:
BBITIONTHSATD 1.1 | cyuiecTByromHe 1 - MECTO W pONib XMMHH B €CTECTBEHHBIX HAyKax,
KOMILICKCHBIE pa3pabaTbiBaeT HOBBIC OCHOBHbIE MEPCIICKTHBBI u poOIIEeMBI,
9KCIIEPUMEHTAIbH METOIMKH TONYyYCHHS U OmpeeNISIOIINe KOHKPETHYIO 00JIaCTh JeSTeNbHOCTH;
b€ M PACUYETHO- XapaKTepHu3alii BEIIECTB U | - OCHOBHbIE TMPOOJIEMBI COBPEMEHHON (U3NUeCKOU
TEOPETHYCCKUE MaTepUAaJIOB ISl PEILICHHS XMMHH, OCOOCHHOCTH TOCTPOCHHSI  Kypca IO
HCCIIEIOBaHHUS B 3a7a4 B U30paHHON 00MacTH | (HH3MUYECKOH XMMHU B YHHBEPCHTETAX M TEXHUUECKUX
U30paHHOI XMMHHU WA CMEXKHBIX HayK | By3ax Poccuu u 3a pybexom;
00J1aCTH XUMUH - OrpaHHYCHHS KBAaHTOBO-MEXaHHIECKHX
WITH CMEXHBIX NpeICTaBICHHI O MPUPOJIEC XUMUUECKON CBA3Y;
HAyK C YMeTb: - MNpUMEHATh pa3iuYHbIC KHHETHYECKHE
HCIONIb30BAaHUEM MOIXO/IbI K YCTAHOBJICHUIO MEXaHM3MOB XUMHUYECKON
COBPEMEHHBIX peaKIm;
nprOOpoB, - HCMONB30BaTh  KBa3MXUMHYECKUH MOIXOM H

IIPOrpaMMHOIO cumBonuky Kperepa — Buaka 18 onmcaHus

obecrieueHust 1 ATOMHOTO u 3JIEKTPOHHO-IBIPOYHOTO

0a3 TaHHBIX pa3yrnopsA0YeHus B HECOBEPIIEHHBIX KPUCTAIIAX;
npodeccuoHaNbH Bnapetb:

Or'o0 Ha3HA4YCHU - HCIOJIB30BAaHHUsA KBAa3ZUXUMHWUYCCKOIo Imnoaxonaa ajist
OIIMCaHuA aTOMHOI'O u QJICKTPOHHO-AIPOYHOT'O
pa3ynopsiAoYeHusl B HECOBEPIIEHHBIX KPUCTAJIAX.

OlK-1 Cnocoben OlK- | HUcnone3yer coBpeMeHHOE 3HaTb: - DOKCIOEpPUMEHTAIbHBIE W KBaHTOBO-

BBITIOJTHATD 1.2 obopyznoBaHue, MEXaHMYEeCKHE METOIbl MCCIEeNOBAHUS  BIMAHUSA

KOMILJIEKCHbIE IPOrpaMMHOE 0OECHIEUeHNE | NPUPOABI XUMHYECKOH CBI3M Ha CTPYKTYpY W
IKCIIEPUMEHTAIIBH U npodeccHOoHaNbHBIE 0a3bl | (GU3UKO-XHUMHYECKHE CBOWCTBA TBEP/BIX TEI;

BI€ U PACUYETHO- JAHHBIX JUIS PEIICHU - aKTyalbHbBIE 3aJa4yd OOLICH TEOPUH XUMHYECKUX

TEOpEeTHYECKUE 3a7a4 B U30paHHON 00JNIACTH | IPOLIECCOB,  OCHOBHBIE ~ METOABI  ONTHMH3ALUU

HCCIIC/IOBaHUS B XMMHH WM CMEXHBIX HAYK | XHUMHKO-TEXHOJIOTHYECKHX IIPOLIECCOB  ITONYy4EHHUS

U30paHHOI BEIECTB C 3aJJaHHBIMH CBONCTBAMU,;

00J1aCTH XUMHH
I CMEXHBIX
HayK C
HCIIOIB30BAHUEM
COBPEMEHHBIX
pubOpOB,
MIPOrPaMMHOTO
o0ecrieueHusT U
0a3 JaHHBIX
mpodecCHOHATBH
Oro Ha3HA4YEHM

- aKTyaJbHbIC HAIPaBIICHHUS Pa3BUTHS COBpPEMEHHOU
aHAJINTHYECKON XMMHH;

- COBpeMEHHBIE OO0JacTH NPHUMEHEHUs MeToza
KaIlWUIIPHOT 0 3JIeKTpodopesa;

- OCHOBHBIE HAamNpaBlEeHHsS pa3BUTHA METOIOB
MarHuTHOTO pe3oHaHca, CIIUH-CITHHOBOTO

B3aUMOJENCTBYS, OBYMEpPHOU criekrpockonuu SIMP,
MarHUTOPE30HAHCHOW ToMorpadumy;

- HaINpaBJICHUS Pa3BUTHS MACC-CIIEKTPOMETPHUUECKOTO
METO/Ia aHaN3a;

- (u3HYecKHe NPUHLIUIBI 3JIEKTPOTEPMHUUECKOTO
MeTO/1a AaTOMHO-a0COpPOIIMOHHOTO aHAIIN3a;

- (U3HKO-XMMHYECKHE MPUHLOUIBI XpOMaToMacc-
CIIEKTPOMETPHH, TAHAEMHON Macc-CIIEKTPOMETPHH;

- obmacthm  TPUMEHEHWS W METOJOJIOTHIO
KaMUIIPHOH 311eKTpodope3—Macc-CreKTpOMETPHH;

- HalpaBJICHUS Pa3BUTH NTPoeKTa «[ €HOM JenmoBeKay;
- IpUEeMEBI cekBeHNpoBaHusa U amrumaukamym JTHK;

- (PM3UKO-XMMUYECKHE MPUHIUIIBI ABYMEPHOTO TE€lb-
aekTpodopesa B mporecce HAeHTH(GUKAINN OSITKOB;
- OCHOBHBIC HAIPaBJICHUS 3BOJIONWH COBPEMEHHOM
OpPraHM4ecKoOW XWMHA Kak OJHa W3 Haubosee
JMHAMHUYHO Pa3BUBAIOIINXCS OTpACIE XM,
YMeTb: - IpOrHo3upoBaTh MarHUTHBIC U ONTHYECKUE
CBOICTBA KOMIUIEKCHBIX COCJWHEHHH C ITO3HLUH
MeTona BaJICHTHBIX CBsI3eH, TEOpUH
KPHUCTAJUTMYECKOTO MOl  JIMTAHIOB M METoJa
MOJIEKYJSIpHBIX opOHTanei;




- TIPOTHO3MPOBATH XapakTep (a3oBBIX IHATPaMM
MHOT0- KOMITOHEHTHBIX CHCTEM Ha OCHOBE (DHU3MKO-
XMUMHYECKHX CBOWCTB MCXOAHBIX KOMIIOHEHTOB;

- MOJENHMPOBaTh XapakTep [uarpaMM «COCTaB —
CBOICTBO» Ha OCHOBE (ha30BBIX JUarpaMM OWHAPHBIX
CHCTEM;

- TPUMEHSTH KBAHTOBO-XUMHYECKHE METOIBI IS
OIMCaHNd XUMHYECKOTO W KPHCTAUIOXHMHYECKOTO
CTPOCHHSI BEILIECTB;

- HCIOJIb30BATh OCHOBHBIE METOJBI ONTHMH3AINU
XMMHUKO-TEXHOJIOTHIECKUX  TIPOIECCOB  TTONYYEHUS
BEILIECTB C 3aJJaHHBIMH CBOHCTBaMH;

- NPUMEHSTh  XpoMarorpauyeckuii  MeTon
pas3zielieHns  CTEepeOM30MEpOB M CBEPXCIIUTHIX
MOJINMEPOB,

- OmpeAeNniTb OOBEKThl M AJITOPUTM IIPOBENEHUS
aHaJI13a METOZOM Macc-CIIEKTPOMETPHH;

- TPOrHO3UPOBATH INEPCIEKTHBHBIC HAIPaBIICHUS
OpraHU4ecKoro CHHTE3a;

- OCHOBHBIE TEOPETHYECKHUE M DSKCIIEPUMEHTAILHBIE
TIPUHIUIIBI OPTaHHUYECKON «3€JIeHON» XUMHUH;
BnapeTb: - mnpuMeHEHHS KPUCTAIOXMMHYECKHX
METO/OB /Jis onpeneneHus xupainbHoctu YHT;

- moctpoenust pazoBbix T — x u P — T — x quarpamm
OMHApHBIX M TPEXKOMIIOHEHTHBIX CHCTEM;

- NpUMEHeHus] TpeyroibHUKoB ['n6Oca — Pozeboma
JUSt oI CaHUs (ha3oBbIX paBHOBecHI B
TPEXKOMITOHEHTHBIX CHCTEMax;

- MOJENHMPOBAHHUA CTPOSHUS U (H3HKO-XUMUYECKUX
CBOIICTB MHOTOAaTOMHBIX MOJEKYJI Ha OCHOBE
KBaHTOBO-XMMUYECKHX pPAacueToB B paMKax METO/0B
BC u MO;

- MOJEIMPOBAHUS OCHOBHBIX METOJIOB ONTHMU3ALMU
XMMUKO-TEXHOJIOTHYECKUX  MPOIECCOB B  LEIAX
MOJIy4CHHUS BELIECTB C 3aJaHHBIMU CBOMCTBAaMU;

- pUeMaMHu UH(POPMALOHHOH OLICHKH
9KCIIPECCHOCTH,  pa3pellarolie  CIIOCOOHOCTH U
BOCIIPOM3BOJUMOCTH  PE3YJIbTaTOB  XMMHUYECKOTO
aHaJM3a.

OlK-1

Cnocoben
BBINOIHATE
KOMIUIEKCHEIE
IKCIIEPUMEHTAIIBH
bI€ ¥ PacUeTHO-
TEOpEeTHYECKUE
HCCIEN0BAHUS B
n30paHHOH
00J1aCTH XUMHH
I CMEXHBIX
HayK C
HCIIOIB30BAHUEM
COBPEMEHHBIX
puOOpPOB,
MIPOrPaMMHOTO
obOecrieueHus1 1
0a3 JaHHBIX
podecCHOHATHH
Oro Ha3HAYEHHMS

OTlIK-
13

Hcnonp3yer coBpeMeHHbIE
pacyeTHO-TEOPETHYECKHE
METOJIbl XUMHH IS
peleHus
podeCCHOHATBHBIX 3a1a4

3HaTb: - MEPCIIEKTUBHBIE HAalpaBICHUs
OpPraHW4ecKOro CHHTE3a OHMOJOTMYECKH aKTHBHBIX
COEIMHEHUH U JIEKAPCTBEHHBIX MPENapaTos;

- OCHOBHBIEC NPHHIIUIBI «3E€JICHOW» XUMHU U OCHOBBI
B3aMMOJICHCTBUSI MHKPOBOJHOBOTO H3JIYYEHHS C
BEILECTBOM;

- KJIacCH(PMKAIMIO OCHOBHBIX HAIIPaBICHUH pa3BUTHA
COBPEMEHHON XUMUHU TIOTMEPOB u
BBICOKOMOJTEKYISIpHBIX coeanneHmit (BMC);

- OCHOBHBIE 3a/aul  CHHTE€3a  OHMOJOTHYECKH
COBMECTHMBIX TTOJIMMEPOB;

- HallpaBJICHUSI IPUMEHEHUS PEaKUUi paauKalbHON U
MOHHOM NOJNMMEPHU3ALINY;

- 00JIacTH NIPUMEHEHHMsS HaHOKOMITO3WUTOB HAa OCHOBE
MIOJINMEPOB;

- peakuun B OpraHW30BaHHBIX
YIABTPAMUKPOTETEPOTCHHBIX CPEax.

YMeTb: - paccuuthiBaTh KOIPQPUIMEHT MOTEPh U
KO3(GGUIMEHT paccerBaHUs TP MHKPOBOIHOBOM
AKTHBAIH OPTaHUYECKOTO CHHTE3a;

- 000CHOBaHHO BBIOMPATH THITBI PEAKTOPOB U PEKUMBI
MHUKPOBOJTHOBOTO  WM3Iy4e€HHsS U1 peIIeHHUs
MPaKTHYECKUX 3a71ad;

- OIIEHHMBATh PEAKIMOHHYIO CIIOCOOHOCTH MOHOMEPOB
B TIpollecce CHHTe3a noiauMepos u BMC;




- KIaccH(UIMPOBATh HAHOKOMIIO3UTHI HA OCHOBE
MOJTMMEPOB;

- onpeneNsITh TOUKy 1 a0 Kpadra;

- OMPEETATh MEXaHU3M M TEPMOJIITHAMUKY TIpoIiecca
COJTIOOMITH3AITHH;

- YCTaHABJIMBATH B3aMMOCBS3b MEXIY CTPYKTYpOH U
CBOWCTBAaMH HaHOKOMITO3UTHBIX TIOJIUMEPOB.
BnapeTb:

- HaBBIKAMH aHAJIM3a BEIECTB C MOMOIIBIO Ta30BOM U
JKUJIKOCTHOM XpoMaTorpadum;

- METOJaMH WOHH3AIlMKM 00pasla, pasJeieHus |
pETUCTpaIiX HOHOB;

- METOJJaMH KaueCTBEHHOTO M KOJIMYCCTBEHHOI'O aHa-
JIN3a BEIECTB, aHaJIi3a OCIKOB 1 MUKPOOPTaHHU3MOB;
- HaBBIKAMH TIPOBEICHUS aHAJM3a METOIOM JBYMEpP-
HOT'O renb-3JeKTpodopesa B nporiecce
UACHTH(PHUKANN OCIIKOB;

- HaBbIKaMH BbIOOpa 1a0OpaTOpHOM MOCymbl |
pacTBOpUTEICH B  OPraHMYECKHUX  PEaKIUAX C
MHUKPOBOJTHOBBIM HU3JTy4CHUCM;

- HaBBIKAMHU CYIIKH, JCTHIAPATAIIMA B YCIOBHAX
MUKPOBOJTHOBOT'O M3JTy4EHHS;

- HaBBIKAMH  TPUMEHEHHS  MHKPOBOJIHOBOI'O
W3JTy4eHUs] B AKTUBALIMM OPTaHUYECKUX PeaKinii;

- OCHOBHBIE CIOCOOaMHU TIONYYECHUS TIOJIMMEPHBIX
HAaHOKOMITIO3UTOB.

OrlK-2

Cnocoben
AHaJIM3UPOBATH,
UHTEPIPETUPOBAT
b 1 0000111aTh
Ppe3yNbTaThl
IKCIIEPUMEHTAIIBH
BIX U pacyeTHO-
TEOPETUYECKUX
pabor B
n30paHHON
00J1aCTH XUMHH
I CMEXHBIX

HayK

Or1K-
2.1

IIpoBoaMT KpUTHUYECKUIA
aHaJIU3 Pe3yJIbTaTOB
COOCTBEHHBIX
9KCIEPUMEHTANIBHBIX U
pacyeTHO-TEOPETHUIECKUX
paboT, KOPPEKTHO
UHTEPIPETUPYET UX

3HaTh:

- mMeToabl  TepMoaVMHaMWUKK HepaBHOBECHbIX
npoweccos aons onucaHus npoweccos
camoopraHm3auum B OTKPbITbIX CUCTEMAX;

- 0COBGEHHOCTM NepeHoca SHEPrnKn 1 BELLECTBa B
COMPSHKEHHbIX cuctemax, cuctemax c
NONOXWTENbHOW,  oTpuuatenbHon  obpaTHOM
CBSI3bl0 U «HECBSA3AHHbIX» CUCTEMAX;

- OTAMYUTENbHbIE NPU3HAKNW  PaABHOBECHbIX,
HepaBHOBECHbIX W CTaUVOHAPHLIX MPOLECCOB;

- KpUTEPMM  HAHOPA3MEPHbIX  CUCTEM U
0COOEHHOCTM  TEPMOAMHAMUKM U KUHETUKU
HaHOpPa3MepHbIX CUCTEM,;

- NpMepbl NPOSIBNEHNSA pasMepHoro adpdekra n
3akoHa 'mbbca - ToMCoHa,;

- OCHOBHbIe cnocoObl NpPUMeHeHNst
dyHOAMEHTarNbHbIX MOSIOXXEHUA U METOLOSI0rMn
XMMUM TBEPAOro Tena B HanpaBliEHHOM CUHTE3e
TBEPAOTENbHbIX (PYHKLUNOHAMNbHbLIX MaTepuarnos;
- OCHOBHble 3aJayn COBPEMEHHOM XMMUMK
TBEpOoro Tena;

- OTNIMYUTESbHbIE (PUBNKO-XMMUYECKME CBOMCTBA
NOMNynpoOBOAHMKOB KaK MOAESNbHbIX ODOBLEKTOB
N3y4yeHusi B paMKax XMMun TBEpAOro Tena;

- Haubonee nepcrnekTUBHbIE LUMPOKO3OHHbIE
Tyronnaekue nonynposogHukn  AllIBV  ans
COBPEMEHHOM  BbICOKOYACTOTHOM  MWKPO- U
ONTO3EKTPOHWKY;

- nepcneKkTUBHbIE NonynpoBOAHMKOBbBIE
Matepuanbl Ons  COBPEMEHHOW  COSTHEYHOWN
3HEpPreTUKu;

- dyHoamMeHTanbHble  HayYHble  NPUHLMNbI
Mcnonb3oBaHNs LUMPOKO3OHHbIX
MeTannoKCUaHbIX NonynpoBOAHMKOB ans
[ETEeKTMPOBaHMSA TOKCUYHBLIX U B3PbIBOOMACHbLIX
rasoB B aTMoccthepHOM BO3ayXE;

- MNpYHUMMNMAnNbHOE  YCTPOMCTBO  rasoBbiX
CEHCOpoB Ha ocHoBe okcupa onosa (IV) kak
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OCHOBHOIO Martepvan Ans co3gaHus ra3oBbiX
CEHCOpOB;

- NnepcrneKkTUBHbIE LLIMPOKO30HHbIE
MeTannoKkcugHble NonynpoBOAHWKN ans
MOHUTOpPUHra  3arpsi3HeHMs  aTmocdepHOoro
BO3yXa TOKCUYHbIMY ra3amu;

- knaccudpmkaumo " NnepcrneKkTUBHbIE
HarnpaBneHus yHOaMeHTarnbHbIX
nUccrnegoBaHMn U MPaKTUYECKOTO MPUMEHEHNS
yrnepogHblXx  HaHomaTepuanoB  (cpynnepeHsb,
YHT, rpadeH);

- COBpeMeHHble MoZenbHble NpefCcTaBrneHns u
MeToAdbl KBaHTOBOWM MEXaHWKM, OMuCbIBaloLLme
CTPOEHVE M peakUMOHHYH  CMOCOOHOCTb
XUMUYECKUX COEANHEHWI;

- aKkTyanbHble MeTozabl N3y4yeHuns "
MOLENMPOBaHNS  KpUTEpUEB, OMpeaensowmnx
HanpaBneHHOCTb XMMWYECKNX NMPOLECCOB;

- COBpPEMEHHbIE KBaHTOBO-MeXaHu4eckme
MeToAbl KONMMYECTBEHHOIro OMMCaHus MpPUPOAbLI
XUMUYECKOW CBSI3M Kak OCHOBa MOZENUPOBaHUS
HOBbIX KOMIMMEKCHbIX COEAWHEHWUA BEeLLEecTB C
3agaHHbIMU DYHKLMOHANbHLIMU CBONCTBaMM;
-reHeauc T — x - n P — T — x - ¢asoBbiIx
avarpamm  OBYXKOMMOHEHTHLIX ~ CUCTEM  Ha
OCHOBE npasuna da3s Mbbca Kak
dyHOaMeEHTanbLHON OCHOBBI dusmko-
XUMUYECKOTO aHanmaa;

- COBpPEMEHHble MpeacTaBfeHnss O XUMUYECKMX
COeAMHEHMAX C MOCTOSHHBIM W MEepPeMeHHbIM
KONMMYECTBEHHbIM  COCTaBOM: [AanbTOHWMAbI U
OepTonnuapi;

YMeTb: - NpUMEHATb pasfnuyHble KUHEeTU4eckue
noaxodbl K  YCT@HOBMEHUO  MEXaHU3MOB
XMMUYECKOW peakuuu;

- WCMOMb30BaTb KBAa3UXMMUYECKUA MNOAXo4 U
cumBonuky Kperepa — BuHka gns onucanusi

aTOMHOro " 3MEKTPOHHO-AbIPOYHOrO
pasynopsigoyeHust B HecoBepLLEHHbIX
KpucTannax;

- Mcnonb3oBaTb (pyHOaMeHTanbHble MNPUHLMNbI
nermpoBaHns NonynpoBOAHWKOB AMsS MONyYeHus
MaTepuanoB C 3adaHHbIMU 3NEKTPUYECKUMN 1
ONTUYECKMMM CBOMCTBAMU;

- NPOrHO3MpoBaTh NPUMEHEHNE MaTepuanos And
co3gaHns 3 EeKTUBHBIX  DOTOINEKTPUYECKNX
npeobpasoBarenewm;

- MNpOrHO3MpoBaTb MCMOMb30BaHME OKCUOOB
MeTannos ans rasoBbIX CEHCOpOB,
OEeTeKTVPYIOLUX MPUCYTCTBME TOKCUYHBIX ra3oB
B aTMOCepHOM BO3yXe;

BnapeTtb:

- NPYMEHEHNSA KpuTepves BbiOOpa
NonNyrnpOBOAHMKOBbBIX COEAUHEHUI OIS CO30aHNS
¢ OTO3NEKTPUYECKNX npeobpasoBartenem c
MakcumanbHom addekTuBHOCTLIO M KI;

- MPOTHO3NPOBaHUA MNPUMEHEHUST METOAOB

CMHTE3a n aKkTnBauummn NOBEPXHOCTU
HaHOpa3MepPHbIX OoKCcnaoB MeTannoB ana
ra3oBbIX CEeHCOopoB, obecneynBaroLLnX
noBbllLEHNE HYyBCTBUTEJIbHOCTU n

CeneKTMBHOCTU Npu OEeTEKTUPOBaAHNN TOKCUYHbLIX
ras3oB B aTMOC(bepHOM BO34yXe;
- MeTogavu a6CTpaKTHOFO NPOCTPAaHCTBEHHOIO




MbILLMEeHnA npu aHanuise CBOWCTB CUMMETPUN
KpUctanimnyeCknx CTPYKTyp (byHKLI,I/IOHaJ'IbeIX
nonynpoBoAHMKOBBLIX MaTepmarnoB

OrK-2 Criocoben OlK- | ®opmyaupyer 3akitodeHnss | 3HaTb: NpaBuna NpPeAcTaBieHnst  HayYHOW
aHAIM3UPOBaTh, | 2.2 Y BBIBOJIBI 10 pe3yNibTaTaM | CTATEMHOW (MAaTEHTHOM) MHAOPMaLMN B CXXaToMm
HMHTEPIPETHPOBAT aHaJIM3a JINTEPaTyPHBIX Buae (abstract, graphical abstract, BbiBogbl).
b ¥ 000011aTh JTAHHBIX, COOCTBEHHBIX YMeTb: nucatb YepHOBble BapuaHTbl Hay4HbIX
PE3yIbTATHI IKCIIEPUMEHTAIBHBIX ny6nukaumn.
9KCIIEPUMEHTATIBH pacueTHO-TEOPETUIECKUX Bnagetb: npuemamn 06paboTKM  Hay4HbIX
BIX M PAacueTHO- pabor B n30paHHOMH OaHHbIX
TEOPETHICCKUX 00J1aCTH XUMUH HIIH
pabor B CMEXHBIX HAyK
n30paHHOMN

00JIaCTH XUMHUHU
WJIH CMEXHBIX

HayK

12. O6beM AuCUUNIIUHbI B 3a4eTHbIX eanHMuax/yac — 216/ 6.

CDopma I'IpOMe)KyTO‘-IHOﬁ aTtrecTauuMm. 3a4eT C OLIEHKON

13. Buabl yyebHom paboTbl:

TpyaoemMKoCTb

Bug yuebHon paboThbl Bcero 1 Mo cemec;TpaM
AyaNTOPHbIE 3aHATUSA 108 54 54
B TOM Yucne: nekuum 108 54 54
npakTuyeckune
nabopartopHble
CamocTosATenbHasa pabota 108 54 54
B Tom uncne: kypcoBasi paborta - - -
dopma npoMexXyTodHOM aTTecTauum 3ayeT C 3a4eTC
(3ayem — 0 yac.) OLEeHKON OLEHKON

WToro: 216 108 108

13.1 CopepxaHue pa3genoB AUCLUNIIUHDI:

Ne HanmeHoBanme pasaena CoaepxaHve pasgena AUCUMNIUHGI
n/n ONCLUMNNUHDBI

1. Nekuun
1

BeegeHue. Llenb, 3agaum n
CTpyKTypa y4yebHOoro Kypca

[Ipenmer u 3ama9m nekuonHOro Kypca. HobeneBckue nmpemun B XXI
BeKe KaK OJWH W3 KPUTEPHUEB AaKTyaJIbHOCTH (yHJAMEHTAIbHBIX
UCCIIC/IOBAHNI B 00JACTH XWMHH. AHaIM3 METOJOJIOTHYECKUX
TIO/IXO/I0B, KOTOPBIMU OIEPHPYET COBPEMEHHAsI XUMHUS IPH PEHICHHH
aKTyaJbHBIX (DyHIaMEHTAJIbHBIX W NMPUKIAJHBIX 331a4. Pombs xuMun B
pemieHNH TI00aJBHBIX MPOOJIEM 3alluThl  JKOJOTHH, CO3JaHHs
«3@IIEHBIX» TEXHOJOTWH, BO30OHOBISIEMBIX HMCTOYHUKOB OJHEPIUH,
MaTepHajIoB Ui MHKPOSJIEKTPOHUKH U POOOTOTEXHHUKH.

Pornb 1 mecTo pmsnyeckon

XUMUN CPeaN XMMUYECKMX

Hayk. OCHOBHble pa3gensl
Hm3N4ECKON XUMUN.

Omnpenenenne mpeaMera U colepKaHud Kypca (U3UUECKOH XUMHU.
Merononorus kypca. OcoOeHHOCTH Kypca MO (HU3MYECKOH XUMHUU B
YHHUBEpCUTETaX W TEXHMYECKUX BYy3ax Poccum u 3a pyOexom.
[lpuHuunuanbHele  pasfensl  Kypca: TEpMOJMHAMHUKA, OCHOBBI
CTaTUCTUYECKOW (M3MKU. KBAaHTOBAash MEXaHHMKA, pAacTBOPBL, HX




CBOﬁCTBa, XUMHUYCCKUE H (1)330BI>I€ paBHOBECHA, IMOBECPXHOCTHLIC
SABJICHUS, SJICKTPOXUMMUS.

3 bazoBeie mocTynaTel paBHOBECHOM TepMoauHaMUKUA. COBpEeMEHHBIC
TepMoanHamMuKa paBHOBECHbIX | TIpeNCTaBIeHU O TapaMmeTpax COCTOSHUS —(PU3HKO-XMMHUYECKUX
N HepaBHOBECHbIX NMPOLECCOB | cucTeM. B3anmMocBs3p mapaMeTpoB COCTOSHUS U (akTopa BpPEMEHH.
PaBHOBecHbIE, HEpPaBHOBECHBIE M CTALIMOHAPHBIE ITPOLIECCHI.
4 OCHOBBI TEPMOJTUHAMUKHU HEpaBHOBECHBIX MIPOLIECCOB.
CoBpeMeHHble npobnembl
- Camoopranuzanusi B OTKPHITBIX cucTeMmax. IlepeHoc »sHepruu u
XNMN4eCKon KNHETUKN U o
BEIIECTBA B COMNpPSDKEHHBIX cucTeMax. CHCTEMBI C TOJIOKUTENbHOM,
KaTarmTnyeckmx npoueccoB . .
OTPUIIATEIBHON 00pATHOMN CBSA3BIO M «HECBSI3aHHBICY» CUCTEMBI,
5 Kpurepun HaHopasmepHbix cucteM. OCOOCHHOCTH TEPMOIUHAMUKU U
KHHETUKH HAHOpPa3MEpPHBIX cucTteM. lIposBieHus pasMepHOro
X1Musi HaHopa3MepHbIX
cUCTEM a¢pdexra. 3akon ['mb6ca - Tomcona. HaHoanekTpoxumHUecKHe
CHCTEMBI. DKCIEPUMEHTAIILHBIE METO/bI ONpEACIeHUsT (QpaKkTaabHON
A3MEPHOCTH.
p P
6 XUMHUs TBEPJIOro Tella KaK 4acTh (PU3NYECKON XMMHH MPUMEHHUTEIBHO
K KPUCTAJUTMYECKOMY COCTOSHUIO. (DyHIaMEHTAJIbHBIE MOJIO0XKEHHS
Xvmuns TBepgoro tena:
XUMHH ~ TBepAOro  Terma. Teopuss  peampbHOrOo  KpHCTajUia.
00BbeKTbI 1 METOL0NOIS .
CCnenoBatmil Kiaccudukarus nedeKToB KpUCTaJNIMYECKOU CTPYKTYPHI.
A TepMoguHAMUYECKH paBHOBECHBIE ¥ HEPaBHOBECHBIC e(EKTHI
Toueunsie aedexro. Homenknarypa nedexror Kperepa - Bunka.
7 C i
. nermupuka (QUNKO-XUMHUYECKAX CBOWCTB TIOIYITPOBOJHUKOB TIO
MpocTble BewecTsa 1 g ¢ YHPOBOZ
CPaBHEHHUIO C METAJUIAMH M JUAJIEKTPUKaMU. ATOMHOE U 3JIEKTPOHHO-
XnMmmn4eckme coegnHeHna ¢
OBIPOYHOE  PA3yMops0YEHHE B  TOIYNPOBOJHUKAX. OKCHTOHBI.
nonynposogHNKOBbIMU
- CoBpeMeHHBIE TEXHOJNOTUW JIETHPOBAHMS TPOCTBIX BEIIECTB U
CBOUCTBaMM KaK MmoaeribHble o o
XUMHYECKUX COENWHEHUH C TOIyNpPOBOTHUKOBHIMH CBOMCTBAMH Kak
0OBbEKTbI XMMNK TBEepaoro
Tena OJIMH W3 OCHOBHBIX METOJIOB YIpaBJICHUS HX (QYHKIHOHAILHBIMH
CBOICTBaMU.
8 30HHAas CTPYKTypa TOJIYIPOBOJAHWKOB M ONTHYECKHE CBOMCTBA.
[Ipssmple w HenpsMble MeX30HHBIE Tmepexonsl. llnpokozoHHBIE
MeToabl onTuMmaaumm
. MTOTYTIPOBOAHUKY C TPAMBIMA MEX30HHBIMU Tepexofamu. HuTpumsr
yHKUMOHAaNbHbIX CBOMCTB
LIDOKO3OHHBIX metaiioB Il A rpymmer (13 rpymmer). llomydenne xpuctaiinoB u
P IJICHOK ~ HUTpWAa rammwms. JlermpoBaHWe  HUTpUIa  TaJUIHA.
nonynpoBOOHNKOBbIX
cOeaMHeHMI Ans [IpenMymiecTBa HUTpUAA TAIHS IO CpPaBHEHUIO C KpPeMHHEM U
- apceHuzoM ramus. llomydeHue KpUCTAIUIOB W IUIGHOK KapOwmma
BbICOKOYAaCTOTHOUN MUKPO- N
kpemaus. llomutunusm kapOuga kpemHms. DU3NKO-XMMHYECKHE
ONTO3NEKTPOHUKN, LMGPOBBIX .
TEXHONOMN CBOICTBa pa3IMYHBIX TOJUTHIIOB KapOuma KpeMmHus. llepcriekTuBbI
MPUMEHEHUS] IHPOKO30HHBIX TYTOIUTABKUX IIONYIIPOBOJHUKOB B
BBICOKOYACTOTHOW MHUKPO- M ONTOAJIEKTPOHUKE.
9 Co3znanvie BO300HOBIIIEMBIX UCTOYHUKOB dHeprun. DyHIaMeHTaIbHbIE
HaydHbI€ TMPUHIWIGI TMPEOOpPa30BaHUS CONHEYHOW DSHEPruM B
ANEeKTpUYECKyr0. BHemHui u BHyTpeHHUH ¢otodddekr. [IpuHuumn
CoBpeMeHHble NoAxXoAbI K oKD o TP ¢ N bd DU
_ nerictBusi porosnekrpuueckux npeodpasosatenei (OIII). DIII nHa
onTnMmmn3aunm cBonCTB o
OCHOBE MOHOKPHCTAJUIOB ¥ TOJHKPUCTAIUIOB KpeMHUs. AMOp(dHBII
nonynpoBoOAHUKOBBLIX o o
. | ruporeHn3upoBaHHbI KpeMHui. Temrypun kaaMus u ero (U3HKO-
mMaTtepuanoB And CoOJiIHeEYHOU o .
SHEPreTUKM xuMuyeckue cpoictaa. [lonynpoBogaukossie coequnenus AIBIIICVI:
KpUCTAJUTHUECKass CTPYKTypa © (IM3UKO-XMUMHUYECKHE CBOWCTBA.
O¢dextuBocte DIII. IlepcrieKTUBBI HMCIONB30BAHUS COMHEYHBIX
Oarapeii B SHEpTreTHKe.
10 MepcrnekTuBbl NPUMEHEHNS

LLUIMPOKO30OHHbIX
MeTannoKCUAHbIX
nonynpoBoAHUKOB O5A
9KOJ10r’M4ecKkoro MOHUTOPUHIra

OyHIaMeHTaNbHbIe ~ HAy4YHbIE  NPHHLMWIIBI UCIIOJIb30BAHHUS
IIPOKO30HHBIX MOJIYIPOBOJAHUKOB AJISl AETEKTUPOBAHUS TOKCUYHBIX U
B3pBIBOONACHBIX ra3oB B aTMocdepHoM Bo3ayxe. Oxcupn omoBa (IV)
KaK OCHOBHOM MaTepwan Uil CO3JaHUsl Ta30BBIX CEHCOPOB.
[IpyHIMNuanbHOE yCTPOMCTBO Ta3oBBIX ceHCOpoB. IlepcrekTuBbl
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aTMocdepHOro Bo3ayxa

MPUMEHEHHs] METAIJIOKCHIHBIX TOJIYTIPOBOAHUKOB C 3JIEKTPOHHBIM U
JOBIPOYHBIM THUIIOM TPOBOIMMOCTH B Ta30BOi ceHcopuke. [IpoOmemsr
TIOBBIIIEHUS CEIEKTUBHOCTH M UYBCTBUTENBHOCTH Fa30BBIX CEHCOPOB.

11

lMepcnekTnBHbIE
HaHoMaTepuanbl Ha OCHOBE
yrnepoga: ynnepeHbl,
yrnepoaHble HaHOTPYOKN,
rpadeH

Knaccudukanus ¢ynnepenoB. CTpoeHHE MONEKYl U XHMHYECKas
cBs3b B (Qymiepenax. llomyuenune Qymnepe-HOB M uX (HHUIHUKO-
XUMHYECKHE CBOMCTBA. llepcrieKTHBBI MPaKTHUYECKOTO MPUMEHEHHS
¢ynnepeHoB.  OnmHOCTEHHBIE W MHOTOCTEHHBIC  YIJIEPOAHBIC
HaHotpyoku (YHT). Meronbl nonydyenus YHT. Xumudeckast CBsi3b U
crpoeare YHT. 30HHas cTpyKTypa U (DPU3HKO-XMMHUYECKUE CBOWCTBA
YHT. TIpaden. 3onnas cTpykrypa rpadena. IlepcrieKTHBBI
npaktuieckoro npumeHenns YHT u rpagena.

12

OcHoBHbIe Npobnemsl
COBPEMEHHON KBAHTOBOW
XUMUM

KBanroBass MexaHuka Kak 3(QEKTHBHBI METOJ OIUCAHUS U
MOJIEJIMPOBAHUS XUMUYECKON CBSI3U B BelllecTBE. MeTo/ibl KBAaHTOBOU
MexaHuku. [IpuOnKeHHs, HCIOJNb3yeMble B KBAaHTOBOW XHMHUH.
[IporHosupoBanue CTPOCHHUS W  PEAKIMOHHOH  CHOCOOHOCTH
XUMHUYECKUX COEAMHEHUN CBA3M Ha OCHOBE MPENCTABIECHUN U METO0B
KBAHTOBOM MEXaHUKH.

13

OCHOBHble COBpPEMEHHbIE
npobnemsl TepMoAMHAMUKN

CoBpemMeHHasT WHTEPIIPETAINS JIMIIMPUUECKUX 3aKOHOB JlaByasbe-
Jlamnaca w 3akoH ['ecca: aJyIMTUBHOCTH TEIJIOBBIX J(PQEKTOB B
MHOT'OCTaAUIHBIX nporeccax. Kpurepuii HAIIPaBICHHOCTH
XUMHYECKOTO TIpollecca B Pa3IUUHBIX (PU3MKO-XUMHUYECKHX CHCTEMAaX.
Poct sHTpOnIMM — KpUTEpHUil HAIIPaBIEHHUS MPOIIECCa B M30JIMPOBAHHBIX
cucremax. CraTucThyeckas WHTepHpeTa-IHs SHTponuH. JBmkymas
cuija Ipouecca B 3aKphITBIX cucTeMax. Mepa yCTOMYHMBOCTH
coenuHeHns. CBoOOIHAS U CBsI3aHHAs DHEPTHSI.

14

CoBpemeHHble NpobrieMbl
XUMUN KOMMAEKCHbIX
coeaguHEeHnn

CoBpeMeHHBIE MPENCTABICHUS O XHUMHUYECKON CBS3M B KOMITJIEKCHBIX
coequHeHusx. MMO kak HanOoJjiee MEPCIEKTUBHBIN METO/ OIUCaHHUS
CTPYKTYpbI u CBOMCTB KOMILIEKCHBIX COEJIMHEHUM.
CreKkTpOoXuMIYecKuit pan u T-CBSI3bIBAHHE JIUTaH]IOB.
MogaenupoBaHue CBOWCTB KOMIUIEKCHBIX COEIMHEHUN TMEepeXOIHBIX
METaJUIOB: OKpacKa, FTeOMETPHIECKHE H30MEPhI, MArHUTHBIE CBOMCTBA.
JlabunpHOCT W WHEpTHOCTH. CTPYKTYpHl KOMIUIEKCOB. BnmsHue Ha
CBOMCTBa KOMILIEKCOB 4Hciaa O-3JIeKTpOHOB MeTaiia. PaBHOBECHS C
y4acTHEM KOMIUIEKCHBIX HOHOB.

15

CoBpemeHHble NpobriemMbl
HPM3NKO — XMMNYECKOTO
aHanu3a MHOrOKOMMOHEHTHbIX
cucTem

DUBHKO-XUMHUYECKUI aHalM3 Kak OOWH W3 OCHOBHBIX METOOB
HCCIIEIOBaHUS  B3aUMOJIEUCTBUS B  TBepaom Tene. DazoBbie

JuarpaMMmbl  IByX- WM MHOTOKOMIIOHEHTHBIX  CHUCTEM  Kak
(yHIOaMeHTaJIbHAsT OCHOBA HAINPABIEHHOIO CHHTE3a MAaTepHajioB C
3aJaHHBIMU  CBoMcTBaMu. T-X u P-T-x JuarpaMMbl

MHOTOKOMITOHEHTHBIX ~ cHcTeM. HecrexuomeTpusi  XUMHUYECKHUX
coequHeHn. OOIACTH TOMOTEHHBIX MPOMEKYTOUYHBIX (a3. Tsepabie
pacTBOpsl BONMM3M HOHBAapUAHTHBIX TOYEK (Pa30BBIX AMArpaMM.
CoBpeMeHHBIE TPEACTABICHUS O MJaNbTOHMIAAX M OepToiumiax.
HuarpamMmsbl cocTaB - cBoiicTBa. IIpeBpaleHus B TBEPIOM COCTOSHUU.

16

OCHOBHbIE COBPEMEHHbIE
3a4a4M y4YEHUs1 O XMMNYECKOM
CBSI3M B TBEPAbIX TENax

PazButne HpCHCTaBHeHHﬁ 0 XHMHYECKOM CBS3U B TBCPAbIX TCJax.
KBaHTOBO-MEXaHHYECKHE PacCUCThI 30HHOH CTPYKTYPhBI TBEPAbIX TCII.
HOpH,Z[OK CBsA3HU, MAarHuTHBIC U OIITHUYCCKUC cpoiictBa. KoBaseHTHO -
HOHHO - MCTAJUIMYCCKasA IIpupoaa XHUMHYECKOH CBS3U B TBEPAbIX
TClIaX, COOTHOMICHUEC BKJIAA0B U UX BJIIMAHUC Ha CTPYKTYpPY U (1)I/I3I/IKO-
XHMHUYECKHE CBOMCTBA TBEPABIX TEII.

17

AKTyanbHble 3agaym obwen
TEOPUN XUMUYECKMX
npoueccos

[Ipomeccsl MaccomepeHoca B CHCTEMax C ydacTHEM TBEPIOW (a3bl
Hayunble ocHOBBI (DU3HKO-XMMHUYECKHX mporeccoB OnTumu3anus
XUMHUKO-TEXHOJIOTUYECKUX  IPOLIECCOB  TONYYEHHUS  BEIIECTB  C
3a/laHHBIMU CBOWCTBAMH HAa OCHOBE MOCJIEAHUX HAYYHBIX JOCTHKEHUH.

18

Teopua nHpopmauum B

Wudopmarmonnas OIICHKA JKCIIPECCHOCTH, paspemaro-nien
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aHanMTUYECKON XMMUMn

CITOCOOHOCTH U BOCIIPOU3BOAMMOCTH PE3YJIbTATOB XHUMHUYCECKOI'O
aHau3a, BI)I60p Haunboaee I/IH(l)OpMaTI/IBHOl"O METOJa XHMMHYCCKOI'O
aHaJIn3a.

19 Teopust onTUMHU3allMKd B Ta3oBOW W JKUAKOCTHOW Xpomartorpaduwu,
HoBble meToAbl XpoMaTorpauueckuii ~ METOA  pa3fcieHusi  CTEPEOM30MEpOB,
Xpomartorpaduyeckoro OpUMeHeHHe B XpoMmaTorpauu  CBEPXCHIMTHIX  IMOJMMEpPOB,
aHanusa napaMeTphl yAep)KUBaHHUs B Ta30BOM W YKUKOCTHOM Xpomartorpagumu.
Mertop KanwLIpHOTo A1eKTpodopesa, 00JacTh MPUMEHEHHMSL.
20 MaruuTHbelif pe3oHaHC B XUMUKM u MemaunuHe. CIUH-CIIUHOBOM
B3aUMOJICHCTBHUE, JIBYMEpHas CIIEKTPOCKOIIUSA SAMP,
MarHUTOpE30HAHCHAass  ToMorpadus.  Macc-CleKTpOMeTpUIecKui
CoBpeMeHHble crekTparnbHble
METOJ] aHaju3a, METOAbl WOHHW3aluu o0pasma, pas3aeneHue |
MeToObl aHanu3a o ..
peTUCTpanyss WOHOB, KAYECTBEHHBIM W KOJWYECTBEHHBIH aHallu3
BEIIECTB, aHAJN3 OEIKOB ¥ MUKPOOPTaHU3MOB. DIEKTPOTEPMHIYECKHHA
METOJI aTOMHO-a0COPOIIMOHHOTO aHATH3A.
21 DONEeKTpOXUMHUYECKHE CEHCOphl W OWoceHcopbhl. MemOpaH-HbIe
MepcnekTnBa pas3BuTuA MOTEHIIUOMETPUYECKHE CEHCOPHI, aMIEPOMETPU-UYECKHUE CEHCOPBI,
AMEeKTPOXMMUYECKMX METOJOB | KOHAYKTOMETPHYECKHE CEHCOPHl Ha OCHOBE MOIYIPOBOAHHKOB M3
aHanusa OKCHJIOB METAJUIOB, IIbE€303JIEKTPUYECKHE Ta30BbIE CEHCOPHI |
OMOCEHCOpBI.
22 XpoMaToMacc-CIIeKTPOMETPHS,  TaHAEMHas  MaccC-CIIEKTPOMETPHSL.
Kamunnsipasiii anextpodopes—macce-cnexkrpomerpusi. [Ipoext «I'enom
MbpugHble MeToabl aHanmaa .
yenoBeka». CekpeHupoBanue n amrmmdukamps JJHK. JIBymepHsbrit
renp-3exTpdopes. MaeHtudukamms 6eIKoB.
23 Opranudeckass XWMHS Kak oOfHa U3 Hamboiee IWHAMHUYHO
pa3BUBAIOIIMXCA OTpaciiell COoBpeMeHHOM xXuMuu. llepcriekThBHBIE
AKTyarnbHble HanpaBneHus
. HaIpPaBJICHUs] OPTaHMYECKOTO CHHTE3a. «3efieHas» XUMHS KaK HOBas
pasBuUTUA OpraHNYeckon Xummnn N
napagurmMa  opranmdeckod  xumuH. OCHOBHBIE Hay4dHBIE |
9KCIIEpPUMEHTAIbHbIE TPUHIIUIIBI «3eJIEHON» XUMUU.
24 OcHoBHble npeactaBnenns o | Juanaszon MHKPOBOJIHOBOT'O W3ITyYEeHHUS. MexaHNU3MBI
B3anMoaencTBnn B3aMMOZCHCTBUSI  MHUKPOBOJTHOBOTO  H3JIYYEHHS C  BEIIECTBOM.
MWKPOBOJSTHOBOIO n3nyyeHna ¢ | Koaddummenr mnoreps, kodddumuent paccenBanusa. llocyma wu
BEeLeCTBOM PACTBOPHUTENH B PEAKIUSIX C MUKPOBOTHOBBIM H3ITyICHUEM.
25 MCTOYHMKM MUKPOBOJTHOBOIO
XapakTepuCTHKa OCHOBHBIX THIIOB MHKPOBOJIHOBBIX PEaKTOPOB.
N3nyyeHus N TexXHUKa
OnHOTOMOBBIE M MYJIBTHIIOMOBBIE pa0oUre KaMephl.
npoBegeHns obny4yeHus
26 MeToabl NOBbLILWEHNA CKOPOCTU
o CuHTe3bl o1l aTMOC(EPHBIM JaBICHUEM, CHHTE3BI 0] TIOBBIIIIEHHBIM
XUMWYECKMX peaKkumn B
. JaBJICHHEM, CHHTE3bl Oe3 pacTBOpuTens (TBepAoQasHble CHHTE3BI).
YCNOBUAX MUKPOBOSTHOBOW
[IpenmMytecTBa MUKPOBOITHO-BOTO HAarpeBa.
aKktMsauuu
27 [IpoOononroroBka. Peaknum pasinoXeHUs, OKUCIEHHs, CyIIKa,
erujpaTaIis B yCIOBHAX MHUKPOBOJTHOBOTO U3Iy4eHUs. Pereneparus
lMpymeHeHne MUKPOBOJSTHOBOTO ActuAparaty Y P 1 pall
ocymmTeneli u  copOeHTOB. CHHTE3  METaJUIOOPTaHUYECKUX
N3rnyyeHus Ona aktmesaumm . .
y coequHeHnid. [lpuMeppl peakumii amKWIMPOBAHUSA, AIMIIMPOBAHUS,
OpraHn4YecKux peakumm
AlETHIIUPOBAHMS, TETePOIMKIN3AIMN, IIPOTEKAIOMINX B YCIOBUAX
MUKPOBOIIHOBOW aKTHBAITHH.
28 [MepcnekTnBHbLIE HaNpaBneHns Krnaccuukanyst OCHOBHBIX HAIIPaBIEHUH Pa3BUTUSI COBPEMEHHON
pasBuUTUSA COBPEMEHHON XUMHH TTOJTUMEPOB M BRICOKOMOJIEKYISIpHBIX coenuHenuit (BMC).
NOJSIMMEPHON XUMUM CuHTE3 OMOJOTHYECKH COBMECTHMBIX ITOIMMEPOB.
29 YnpasneHue npoueccamm DJeMeHTapHbIe peaKUH paJluKaJIbHONW 1 HOHHOM MOTMMEPH3aLHH.
paauKanbHOM Y MOHHOWA OneHka peakMOHHOH clTOcCOOHOCTH MOHOMEPOB. B3anMoCBs3b MEKIY
nonMmepu3aLmm CTPYKTYPOH M CBOMCTBAMH IOJIMMEPOB.
30 MonumepHble HAaHOKOMMNO3NUTbI, IIpencraBnenne 0 HAHOKOMIIO3UTaX Ha OCHOBE ITOJINMEPOB.

nosly4eHue 1 CBOMUCTBa

HpI/IHL[I/IHBI KJ'IaCCI/I(i)I/IKaLII/II/I. OCHOBHBIE CIIOCOOBI IMOJIYUCHUS
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MOJIMMCPHBIX HAHOKOMITO3UTOB. B3aumocss3b CTPYKTYypa - CBOICTBA.

20 MunennoobpazoBanne (MO) B pactBopax komouaHeix I[IAB.
PactBopsbl konnongHbix NMAB | Durponuiinas npupoaa MO. [Tomumopdusm munemn. Touka U JTUHUS
Kak camoopraHmsyloLmecs Kpadra.  ComoOwnmzanus:  MEXaHM3M WM TEpPMOJWHAMUKA.
cpeabl MuUKpoIMyIBCUU. Peaxiun B OpraHNU30BaHHBIX
YIBTPAMUKPOT€TEPOTeHHBIX Cpelax.
13.2 Paszgenbl gucuunnnHbl U BUAbl 3aHATUN:
Buabl 3aHsaTUIA (YacoB)
Ne HanweroBarive paspena Mpaktnye- | Jlabopatop- |CamocTosATenbHas
n/n ONCUMNINHBI Jlekumn P patop Bcero
ckue Hble paboTta
1 Beenenue. Llenp, 3agaun u 5 5 4
CTPYKTypa y4eOHOro Kypca
Posb 1 MecTo pusnueckoit Xumuu
Cpeny XUMHUYECKUX HayK.
2 N 4 2 6
OcHoBHEBIE pa3enbl Gpusnyeckon
XUMHH.
3 TepmoamHaMuKa paBHOBECHBIX U 4 4 8
HEPaBHOBECHBIX MTPOIIECCOB.
CoBpeMeHHbIE TPOOIEMBI
4 XUMHUYECKON KUHETHKH U 4 - --- 4 8
KaTAIATHYECKUX TIPOIIECCOB
5 XHMMsI HAHOPA3MEPHBIX CUCTEM 4 --- --- 4 8
6 XWMUS TBEPAOTO Tena: 00bEKTHI ’ 5 5 4
METOJIOJIOTHSI FICCIIEIOBaHMIMA
[IpocTrie BemecTBa 1 XUMHUYECKHE
COCIIMHEHUS C
7 MOJTYNPOBOJHUKOBBIMU CBOM- 3 --- --- 3 6
CTBaMH KaK MOJeTTbHBIE 00bEKTHI
XUMHH TBEPJIOTO TeNa
Meronbpl ONTUMH3aUU CBOMCTB
(hyHKITOHATBHBIX MIMPOKO30HHBIX
g | TMOTYNPOBOJI-HUKOBBIX COETMHEeHN N 4 4 8
IUTS BRICOKOYAaCTOTHOW MUKPO- U
OIITORJIEKTPOHUKH, ITH(PPOBBIX
TEXHOJIOTUHI
CoBpeMeHHBIE TIOJXOIbI K
9 ONTHUMU3ALUU CBOMCTB 4 4 8
TTONTYTIPOBOTHUKOBEIX MaTepHa-JIOB
JUTSI COTTHEYHOM HEPTeTUKHU
[lepcriekTHBEI TPUMEHEHUS
MIPOKO30HHBIX METAJIOKCHTHBIX
10 MOJIYIIPOBOAHUKOB JJIs 3 --- --- 3 6
9KOJIOTMYECKOT'0 MOHUTOPHHTA
aTMoc(epHOT0 BO3TyXa
[lepcriekTnBHBIE HAHOMATEpUATBI HA
11 OCHOBE yTiepoa: (yJuiepeHsl, 4 - - 4 8
yIIIepOAHbIe HAHOTPYOKH, rpadeH
12 OcHOBHBIE TPOOIIEMBI COBPEMEHHOM 4 4 8
KBaHTOBOW XUMHH
13 OCHOBHEBIE COBpEMEHHBIE ITPOOIIEMBI 5 4 6
TEPMOJIMHAMUKHU
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14 CoBpeMeHHbIe TPOOIEMbI XUMHU 4 4 3
KOMIIJIEKCHBIX COEMHEHUM
15 CoBpeMeHHBIE TPOOTIEMBI (PU3UKO — 4 4 8
XUMHYECKOT0 aHaJIMN3a
16 OcHOBHBbIE COBpEMEHHBIE 3aa4n 5 5 4
YYEHUS 0 XUMHYECKON CBSA3H
17 AXTyallbHbIC 3a]1a4K 001l TEOpHH 5 4 5
XUMHYECKUX MPOLIECCOB
Teopust uapopmanyiu B
18 pHt HHopman 2 2 4
AHAJTUTHYECKON XUMHUHU
19 Hogeie meroas! xpomaro- 4 4 8
rpadMuecKoro aHaiamn3a
CoBpeMeHHBIE CIIEKTPaTLHEBIE
20 p p 4 - - 4 8
METO/Ibl aHAJIN3a
IIepcnekruBa pa3BuTus
21 JJIEKTPOXUMUYECKUX METO0OB 4 --- --- 4 8
aHam3a
22 I'ubpuHBIe METONBI aHAIH3A 4 --- --- 4 8
AKTyajbHBIC HAIPaBICHUS
23 y pas] 2 2 4
pPa3BUTHUS OPTAHMIECKON XIUMIH
OcCHOBHBIE TTPEICTABICHUS O
24 | B3auMOJIEHCTBUU MUKPOBOJIHOBOI'O 4 - --- 3 7
W3JIYYECHHUS C BELLIECTBOM
HcTrouHnKN MUKPOBOIHOBOTO
25 | W3NIydeHUS U TEXHUKA MPOBEICHUS 4 - --- 3 7
00yueHus
Merto1bl HOBBIIECHUS] CKOPOCTH
26 XUMUYECKUX PEAKIHUM B YCIOBHSX 4 --- --- 4 8
MHKPOBOJIHOBOH aKTHUBALIMU
[IpuMeHeHne MUKPOBOIHOBOTO
27 H3JIy4YEHHUs 111 aKTUBALUU 4 --- --- 4 8
OpPraHMYECKHX PEaKIui
IlepcnexkTruBHBIE HAIIPABICHUS
28 Pa3BUTHUSL COBPEMEHHOM 4 --- 4 8
MOJIMMEPHON XUMHH
VYnpasnenue npoueccamu
29 paIuKaIbHOM U HOHHOU 4 --- 4 8
MOJIMMEPHU3ALINU
[TonumepHbIe HAHOKOMITO3UThI
30 P y ’ 4 4 8
MOJIYYEHHE U CBOMCTBA
31 PactBops! komonaneix [TAB kak 4 4 8
CaMOOPTaHU3YIOIINECS CPEAbI
Wtoro: 108 108 216

13.3 MexxaucumnnuHapHble CBA3U C APYrMMU AUCLUNIIMHAMM:

Ne HavmeHoBaHWe gucumnnnmH y4ebHOro nnaxa, ¢ KoTopbiM Ne Ne pasznenoB AUCUMMIMHBI
n/n opraHu3oBaHa B3aMMOCBS3b AUCLUMNMHBI paboyeit paboyeli nporpammbl, CBA3aHHbIX

nporpamMmmebl C YKasaHHbIMM gMcumMnanHamm
1 O6Las 1 HeopraHmyeckast Xumusi 1-17
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2 OpraHu4yeckasi Xumnsi 2-7,9, 10, 16
3 dusunyeckaa xmumma 8-17
4 AHanuTn4eckas Xmummus 15-19
5 dunsuka 8,9, 12,13, 25
6 Kpuctannoxumus 8-11

14. MeToauyeckue ykaszaHus ons obyvaromxcs No 0CBOEHUIO AUCLUMMUHbI

OpFaHI/I3aL|,I/1ﬂ n3yyvyeHuna gucumninHbl npeanonaraeTt:
e UN3y4eHne OCHOBHbIX U OOMOJTHUTENbHbIX NUTEepPaTypPHbIX NCTOYHUKOB,;

pelweHne npakTnyecknx 3agad, npennoXeHHbiX npenogasatenem ans pa6OTbI Ha NnekKunax;
BbIMNOJIHEHNE KOHTPOJ1IbHbIX pa60T;

TECTUpPOBaAHME;

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

ONCLUMNINHBI.

15. MNMepeyeHb OCHOBHOM W AOMNONHUTENbLHOW NUTepaTypbl, PecCypcoB MWHTEpPHeT, HeobGXoAuMbIX AnsA
OCBOEHUA AUCLUMUNIUHBLI (CrUCOK fiumepamypbl oghopmrssemcss 8 coomeememeuu ¢ mpebosaHusimu OCT u
ucronb3yemcsi obwiasi ckeo3Hasi Hymepauyusi 011 8cex 8u008 UCMOYHUKOS)

a) ocHOBHasl nuTepaTypa:

Ne n/n MCTOYHUK
EpemuH B.B. OcHoBbl onamnyeckon xumumn. YuyebHoe nocobue B 2 4. 1/ B.B. EpemuH

1 .— 3-e n3a. an. — Mocksa : BUHOM. Jlabopatopusa 3HaHui, 2013 .— 322 ¢. —
(Y4ebHuK ons BbiCLUERN LWKOMbI) .
<URL:http://biblioclub.ru/index.php?page=book&id=214231>
NoHyapos E.IN. Teopus xumnyecknx npoueccos: n3bpanHble rnasbl / B.KO. KoHgpaluuH,

2 E.l". Nonuapos, KO.I. AduHoreHos, A.M. XoBuB. - BopoHex: N3a-Bo BopoHex. roc. yH-
Ta, 2012. — 288 c.

NoHuapos E.IM., KoHgpawuH B.1HO., Xosue A.M., AduHoreHos HO.I1. KpaTkuin kKypc

3 TEOPETUYECKON HEOPraHNYECKON XuMmmn. YuebHoe nocobme. CaHkT-lMeTepbypr: NaHb,
2017.—464 c.

4 Mionnep Y. CTpykTypHasi HeopraHudeckasa xumus / Y. Monnep. — JonronpygHein : A
«MHTennekT». — 2010. — 356 c.

5 FotTwTanH M. Pr3nko-xumMmyeckme ocHOBbI MaTepuanoBegeHms / . FoTTwTanH. - M. :
BMHOM. JTabopaTtopus 3HaHui, 2009. - 400 c.

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

OHuuknonegmsi nonynpoBoaHNKOBLIX MaTtepuanos. [Noa. pea. KA. xekcoHa u B.

7 LWpéTtepa. Tom 2. MNep. ¢ aHrn. nog pea. 3.I. Jomawesckon. — BopoHex : Bogonen.
2011.-919c.

8 Ycnexu aHanMTMyeckon xmmun: K 75 — netuio akagemmka HO.A. 3onotoea. — M.: Hayka,
2007.- 391 c.

9 Kpuctnan . AHanntnyeckas xumus: B 2 Tomax. — . Kpuctman. — M.: BUHOM,
nat6opatopus 3HaHu, 2009 . — (Ny4dwmnn 3apybexHbIn y4ebHuk).- T.2.- 504 c.
bakynes, B.A. OcHoBbI Hay4HOro nccrnegoBaHus: y4ebHoe nocobume. / B.A. Bakynes,

10 H.IM. Benbckas, B.C. BEepceHeBa. - EkaTepuHbypr: N3o-Bo Ypan. YH-Ta, 2014. - :63 c.-
URL:http://biblioclub.ru/index.php?page=book&id=275723&sr=1

11 Cemunkos HO.[l. BeicokomonekynsapHble coeanHeruns / KO..Cemunkos. — M. :
Akagemus, 2008. — 368c.

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

13 Kupees B.B. BeicokomonekynsipHble coeamnHeHuns/B. B. Knpees. - M.: FOpainT, 2013. —
602 c.

6) mononHuTenbLHasa nuTepaTypa:
Ne n/n McTOYHUK

1 XayckpodT K. CoBpeMeHHbIN Kypc obLen xummn: B 2 1. / K. XayckpodT, 3. KOHCTa6n.
- M.: Mup, 2002. - T. 1. - 540 c.

2 XayckpodT K. CoBpeMeHHbIN Kypc obLen xummn: B 2 1. / K. XayckpodT, 3. KOHCTI61.
- M.: Mup, 2002. - T. 2. — 540 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

3 MaHkunH B.KO. Kak obpasyeTcst xummyeckast CBA3b M NPOTEKAOT XMMUYECKME peakumm /
B.1O. MaHkumH, KO.B. MNaHkuH. — M.: UsgaTenbckasa rpynna «Ipanvuay, 2007. — 320 c.
AdmHoreHos HO.I1. PU3KKO - XMMUYECKMIA aHanmM3 MHOTOKOMMOHEHTHbIX cuctem / FO. 1.

4 AdmHoreHos, E. I'. NoHyapos, . B. CemeHoBa, B. . 3nomaHos. - M.: MO®TU, 2008. —
332 c.
dusnyeckan xumus : y4ed. ans By3os B 2 kH. / K.C. KpacHos [ n gp.] ; noa pega. K.C.

5 KpacHoBa. — M. : Bbicwi. wk., 2001. — KH. 1 : CTpoeHue BellecTBa. TepMmoaMHammka. —
511 c.
dusnyeckasn xumms : y4eb. ans By3os B 2 kH. / K.C. KpacHoB [u gp.] ; nog pea. K.C.

6 KpacHoBa. — M. : Bbicwu. wk., 2001. — KH. 2 : SnekTpoxummsa. XuMmmnyeckast KWUHeTuka u
katanua. — 318 c.

7 ByuyaueHko A.J1. Xumusa Ha pybexe BEKOB : cBepLleHMs U NporHo3abl /A.J1.byyayeHko
/IYcnexun xumun. - 1999. - T.62,Ne2. - C. 99-117
TpeTbakos KO.[l. CamoopraHusaums B (pU3NKO-XMMUYECKNX CUCTEMAX Ha NyTH

8 cosfaHua HoBbix MaTepuanos /KO.[. TpeTbskos // HeopraHuyeckne matepuansl. - 1994,
- T.30,Ne3. - C.291-305

9 MaHkmH B.KO. Kak o6pasyeTcsa xummnyeckasi CBsI3b U NPOTEKAKOT XUMMYECKUe peakumnm /
B.1O. MaHkumH, KO.B. MNaHkunH. — M.: UsgaTenbckada rpynna «lpanmuay», 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 XnmMukun-aHanutnkm o cebe n ceoen Hayke / Pea.-coct. HO.A. 3onoToB 1
B.A.lWanowHuk.- M.: KnmxHbin gom «JIMBPOKOM», 2011. — 320 c.

13 Jlebeper A.T. Macc-cnekTpomeTpus B opraHmndeckon xummnn/ A.T. Jlebeges. —
M.:BMHOM, nabopatopus 3HaHun, 2003. — 493 c.

14 ®pumaH P. MarHuTHbIN pe3oHac B xumnn n megmumHde P. ®puman . — M.:KPACAH[,
2009. — 336 c..

15 Puanm M. N'edom / M.Pugnu.- M.: Skemo, 2008. — 432 c.

PomaHoBa H.H. MukpoBonHoBoe 06rny4eHne B opraHmdeckom cuHtese / H.H.

16 PomaHoBa, A.l". I'pasuc, H.B. 3bik // Ycn. xummn. — 2005. — T. 74, Ne 11. — C. 1059-
1105.

BepgoHocor C.C. MMKpOBOTHOBOE U3My4YeHME B XMMUYECKOW NpPaKTuke /

17 C.C.beppgoHocos, [.I'. bepaoHocosa, V.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.

KysHevos [.B., [pmeHeHne MUKPOBOSHOBOMO U3fy4YeHUs1 B CUHTE3E OpraHN4eCcKmnx

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

21 Wykun E.O. KonnonagHas xumus / E.[. WyknH, A.B. Mepuos, E.A. AMennHa. — M. :
Bbicw. wk., 2004. — 444c.

29 KabaHoB B. A. KomnnekcHo-pagukanbHasa nonnmepusaums/B. A. KabaHos, B. I1.
3y6os, K0. [1. Cemuukos. - M.: Hayka, 1987. - 256c¢.

23 BepexHukoB B.H. M3bpaHHbie rmasbl konnongHon xumun (y4ebHoe nocobue).. 2011.
http://e-science.ru/chemistry/e-book/

24 MuuennoobpaspaHue, condunmsaumsa, MUKpoO3aMyIbcum ,/ nog pea.
B.H.N3mannoson — M. : Mup, 1980. — 453c.

o5 Cymm B.[0. O6bekTbl 1 MeToabl KONMONAHOW XMMUK B HaHOXuMuK / B.10.Cymm
/I Ycnexu xumnn. — 2003. = T. 69. - Ne 11. — C. 995-1007.

B) 6a3bl AadHHbIX, VIHCbOpMaLIMOHHO-CnpaBO‘-IHbIe U NOUCKOBbLIE CUCTEMDbI:
Ne n/n McTOYHUK
http://www.en.edu.ru/ - ECTECTBEHHO-Hay4HbIN 06pa3oBaTeNbHbIA NOpPTas - ABMASETCA COCTaBHOM

1 yacTblo begepanbHoro noprtana "Poccuinckoe obpasoBaHue”. CoaepXuT pecypchbl U CCbIIKM Ha
PecypcChbl MO eCTeCTBEHHO-HAY4YHbIM ANCUUINTTIMHaM (cbwsvma, XUMNAa n 6VIOJ'IOFVIFI).

2 http://window.edu.ru/ - tHdpopmaumoHHas cuctema «EgmHoe okHO goctyna K
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obpasoBaTenbHbIM pecypcamy.

http://vovr.ru/ «Beicwee obpasoBaHue B Poccumy» - Hay4yHO-negarornyeckuni
XypHan MuHucTtepcTtBa obpasoBaHus U Hayku P®. B xxypHane nybnukyotcs

3 pesyrnbTaThl UCCIeA0BaHNUN COBPEMEHHOIO COCTOSIHUSA BbICLLEN LWKOMbl Poccuu,
o6cyxaaTcs BONPOChl TEOPUU U NPaKTUKU NYMaHUTapHOro, eCTeCTBEHHO-
HaY4YHOrO N MHXEHEPHOro BbicLero obpasoBaHus.

http://www.elibrary.ru —Hay4yHas anekTpoHHas bubnuoteka eLIBRARY.RU -
KpYynHEeNLM pOCCUNCKNIN MHGOPMALMOHHBIN NopTan B 0651acTn Hayku,
TEeXHOMormm, MeguuuHel 1 obpasoBaHus, coaepxalumn pedepartbl U NOMHbIE

4 TeKcTbl boree 12 MnH. Hay4HbIX cTaten 1 nybnukauui. Ha nnatdopme
eLIBRARY.RU gocTtynHbl anekTpoHHble Bepcumn 6onee 1400 poccumckmnx
Hay4YHO-TEXHUYECKUX XXYpHanoB, B TOM Yncrie 6onee 500 XypHanoB B OTKPbITOM
JocTyre.

http://www.chem.msu.ru/rus/ - Chemnet - opunymanbHoe 3neKTPoOHHOE n3gaHme

> Xumunyeckoro ¢pakynbteta MY B Internet

6 OnekTpoHHasi 6ubnuoTeka BopoHEXCKOro rocyapCcTBEHHOrO yHMBepcuTeTa_ www.lib.vsu.ru

7 WHdopmaumoHHas cuctema "YHuBepcuteTckasa 6mbnuoteka ONLINE" —
http://biblioclub.ru

8 «AHanutuka-Mup npodpeccmoranos» NHTEPHET MNMOPTAIN XUMNKOB-AHAINTUTNKOB
http://www.anchem.ru/

9 VIHTepHeT-pecypcbl N0 METOA4AaM XMMUYECKOro aHanuaa - http://www.rusanalytchem.org

10 VHTepHeT nopTan ans xumukos http://www.chemweb.com

11 WHTepHeT nopTa ¢ 6a3on AaHHbIX N0 NocneaoBaTenbHOCTM aMUHOKUCIOT B Benkax
http://pir.georgetown.edu

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

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

14 Springer (nnaTtdopma SpringerLink) SpringerLink - nonHoTekcToBasi 6asa AaHHbIX Hay4HbIX

XypHarnos, http://www.springerlink.com

16. MNepeyeHb y4eOHO-MeTOAMYECKOrO OobecneyeHns ons caMOCTOATENIbHOM PaboThbl (y4e6Ho-memodudeckue
pekomeHOayuu, nocobus, 3ada’yHuKu, Memodu4ecKUe yKa3aHUusl o 8bINOTHEHUIO MPaKmMu4YecKux (KOHMpOoIbHbIX) pabom u 0p.)
Ne n/n MCcTOYHUK

1 COGopHMK NpuMepPOoB K 3agad No anekTpoxmMmmnn: yuebHoe nocobue / A.B. BeegeHckuin n
ap. - Cankr-letepbypr, Mocksa, KpacHogap: 36C JlaHb, 2018. — 205 c.

KnHeTuka aneKkTpoXnmMmnyecknx npoueccos: ydebHoe nocobue gng sysos: Y. 1. Ctagus
nepeHoca 3apsga / A.B. BeegeHckun, H.b. Mopososa, E.B. BobpuHckas ; BopoHex.
roc. yH-T .— BopoHex : sgatensckuin gom BI'Y, 2017 .— 117 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf>

KrHeTurka aneKkTpoOXnMmnYecKnx npoLeccos: ydebHoe nocobue ona sy3os: Y. 2. Ctagum
anddysmm n xummdeckon peakumn / A.B. BeegeHckuii, H.b. Mopo3sosa, E.B.
Bo6puHckas ; BopoHex. roc. yH-T .— BopoHex: sgaTtenbckun gom BI'Y, 2017.— 60 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf

OKONOrMYECKN 4YNCTblE CUHTETMYECKME METOAbl B XUMUM © y4eBHO-MeTOoAn4YEecKoe.
nocobue ans Bysos / cocT. : X.C. Wuxannes, M.1O. KpbicuH, H.B. Ctonnosckas, A.B.
3opuHa .— BopoHex : M3patenbcko-nonurpadudeckni ueHTp HaydHas kHura, 2012
— 24 c..

CoBpemMeHHble MeTOAbl CUHTe3a reTEePOUUKINYECKUX COEANHEHUA :  Yy4ebHo-
meTogudeckoe. nocobve gna By3oB / cocT. : X.C. Wwuxannes, M.KO. KpbicuH, H.B.
Cronnosckasi, A.B. 3opuHa .— BopoHex : WM3pgaTenbcko-nonurpaduyecknii LEHTP
Hay4Hag kHura, 2012 .— 21 c.

17. OOpasoBaTtenbHble TEXHOJNIOMMU, UCMNOJSIb3yeMblie NpU peanu3aumm y4yebHOM

OUCUMNININHBI, BKNKOYaA [OUCTAaHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3NeKTpoHHoe oby4yeHue (30), cmewaHHOe 06yYeHue):
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http://pubs.acs.org/
http://www.interscience.wiley.com/
http://www.springerlink.com/
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf

Mpn peanusaauyumn y4ebHOM AUCUMMAMHBI UCMNOMB3YIOTCA 3NEMEHTbl  3NEKTPOHHOIo
obyyeHna wn pasnuyHble OUCTaHUMOHHble obpasoBaTeribHble TEXHOMOorMu, Mo3BoNsAoLme
obecneumBatb OMNoCpedoBaHHOe B3aMMOAENCTBME (Ha paccTosiHUM) npenofaBaTenen u
obyyaloLmxcs, BKMAKYAA WHCTPYMEHTbl 3NEKTPOHHOW WHAOPMaLMOHHO-06pa3oBaTenbHON
cpegbl BIY «3nektpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
(https://mooc.vsu.ru), npoBeaeHve BeOMHApPOB, BUAEOKOHMEPEHUUN (B TOM 4ucne C
npumMmeHeHnem cepsucoB Zoom, Discord u ap.), B3aumogencrTeme B COLICETAX, NOCPeACTBOM
3IEKTPOHHOM NOYTbl, MECCEHIKEPOB

18. MaTepunanbHo-TexHU4Yeckoe obecneyeHne AUCLUUMNIIUHDI:

JleKumMoHHbIe 3aHATUS NPOBOASATCA B crieuynansHO NOAroTOBEHHOW ayAuTOpUKM, OCHALLEHHON Npe3eHTaunoHHOoM
TeXHWKoW, Tabnuuen MeHaeneesa 1 Heo6XxoAMMbIMK NNakaTaMmu-cxemamu. lNepcoHanbHble KOMMbIOTEPDI C
poctynom B IHTepHeT; MynbTumeaniiHbin npoektop BENQ, akpaH, HoyTOyk. MynbTUMeaninHbIE NEKLMN NO KypCy
"AKTyanbHble 3agadn xumnm TBepgoro tena" © Alexander M. Samoylov 2015 - 2017.

19. OueHou4HbIe cpeacTBa ANs NPoBeAEHUs TEKYLLEN U NPOMEXYTOYHOM aTTecTaLlun

MopsAoK OLEHKM OCBOEHMs obydalolummmucs yy4eGHOro MaTepuana onpegensietcst
cofepxaHueM crieflyloLmx pasgenos QUCLMNIHGI:

Kog u lMnaHupyemble pesynbTaTtbl 0by4eHus OTanbl
cogepxaHue (nokasaTenun AOCTUXKEHWUS 3a4,aHHOMO YPOBHS dopmMmpoBaHus P0OC*
KOMMeTeHLMu OCBOEHUS KOMMETEHLNM NOCPEACTBOM KOMMeTeHUMM (cpeactBa
(vnn ee yacTn) HOPMUPOBAHUSA 3HAHWIA, YMEHWIA, HABLIKOB) (pasgensl (TeMbl) OLEHMBaHWS)

OncumninmHbl Unn
mMoayna n ux

HanMeHoBaHue)

OlK-1 3HaTh: KoHTponbHas
- MecTo M ponb XuMunM B ectecTBeHHbx | 1,2, 3, 5,7, 8, 10, pabota Ne1,
Haykax, Haumbornee ouesmaHble nepcrnektuebl | 15, 16, 18, 19, 21 - KoHTponbHas
n npobrembl, onpeaensolime KoHKpeTHyto | 31 pa6ota Ne 2,
obnactb AeATENbHOCTH; KoHTponbHas
- [maBHble npobrnembl  COBPEMEHHOW pabota Ne 3,
dumanyeckon XUMun, 0CODBEeHHOCTHU KoHTponbHas
NMOCTPOEHMS Kypca No PM3NYECKON XUMUAN B paboTta Ne 4,
YHUBEPCUTETAX U TEXHUYECKMX By3ax Poccun KoHTponbHas
n 3a pybexom; paboTta Ne 5,
- CYLLECTBYIOLIME OrpaHNYEHUs] KBAHTOBO- KoHTponbHas
MexaHW4ecKkux npeacTaBrneHnn o npupoae pabota Ne 6,
XUMUYECKOW CBA3M; TecTupoBaHue

- MeTodbl HEpPaBHOBECHOW TepMOAMHAMMKM
OIS OnucaHns NpoLEeccoB CaMoopraHn3aumm
B OTKPbITbIX CUCTEMAX;

- 0CODEHHOCTM nepeHoca JHeprun U
BELleCTBA B  COMPSHKEHHbIX  CUCTEMAX,
cuctemax c NOMNOXUTENbHOMN,
oTpuuatenbHoM  obpaTHOM  CBA3LID U
«HECBSI3aHHbIX» CUCTEMAX;

- OTNWYUTENBbHBIE MPU3HAKU PABHOBECHBIX,
HEepPaBHOBECHbIX " CTauNOHapHbIX
MpOLLECCOB;

- KpUTEPUW HAHOPA3MEpPHbIX CUCTEM MU
OCOBEHHOCTU TEPMOOMHAMUKN W KUHETUKU
HaHOPa3MEpPHbIX CUCTEM;

- Mpumepbl  MPOSIBNEHNS  Pa3MEepHOro
adpdpekTa n 3akoHa M'mbbca - ToMCoHa;

- OCHOBHblE METOOONIOTMYECKNE MNPUEMbI
NpMMeHeHns pyHAaMeHTanbHbIX NONMOXEHUN
XUMUM  TBEPOOrOo Tena B HanpaBleHHOM
CUMHTE3e TBEPAOTENbHbLIX (YHKLMOHAMNBHbIX
MaTep1asnos,;
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- OCHOBHble 3afayM COBPEMEHHOW XUMWUK
TBEpAOro Tena;

- OTNuYuTEnbHble  PU3UKO-XUMUYECKME
CBOWCTBA MNOMYNPOBOAHMKOB KaK MOOENbHbIX
OOBbEeKTOB  M3y4eHWss B pamMKax Xvmuu
TBEpAoro Tena;

- Hanbonee nepcnekTUBHbIE LUMPOKO3OHHbIE
Tyronnaskue nonynposodHukn AllIBV ans
COBPEMEHHOW BbICOKOYaCTOTHON MUKpPO- W
OMNTO3MNEKTPOHUKM;

- MepcrnekTMBHble  MOSlyNnpOBOOHWUKOBLIE
MaTepuanbl Ons COBPEMEHHOW COSTHEYHOM
AHEpPreTuky;

- dyHOaMeHTanbHble Hay4Hble MNPUHLUMMI
NCMNOMb30BaHNS LUMPOKO3OHHbLIX MeTansokK-
CUAHbLIX NONYMNPOBOAHWMKOB ANS  AEeTeKTu-
pOBaHMS TOKCUYHBIX W B3PbIBOONACHbLIX ra3oB
B aTMoC)epHOM BO3yXe;

- Haubonee nNepcnekTUBHbIE LUMPOKO3OHHbIE
MeTanmnokCcuaHble  MOMynpoBOOHUKM  ANs
MOHWUTOPWHIa 3arpsi3HeHns aTMocdepHOro
BO34yXa TOKCUYHbIMU ra3amu;

- NpyvHUUNManbHOe YCTPOWCTBO ra3oBbIX
CeHcopoB Ha ocHoBe okcupaa onosa (IV) kak
OCHOBHOrO MaTtepwan Ans co3gaHus rasoBbix

CEHCOpOB;
- Kknaccudukaumio U NepCrneKkTUBHbIE
HanpaBleHuaA ¢)yH,D,aMeHTaJ'IbeIX
nccnenoBaHuin " NpPaKTU4YeCKoro

NPMMEHEHNS YrnepoaHbIX HaHOMaTepuanos
(cdbynnepensbl, YHT, rpadeH);

- COBpeMeHHble MoAernbHbIe NpeacTaBneHns
n mMeToAabl KBaHTOBON MEeXaHWKH,
onucbiBaloLMe CTPOEHWE W  PeaKUMOHHYIO
CNOCOBHOCTb XMMUYECKUX COEANHEHUI;

- aKTyanbHble MeToAbl  U3y4YeHus U
MOENMPOBaHNA KpUTEpPUEB, ONpeaensoLnX
HanpaBfeHHOCTb XMMUYECKMX NPOLLECCOB;

- COBpEMEHHble KBaHTOBO-MexaHudeckue
mMeToabl KONMYECTBEHHOTO onucaHus
npuvpoabl XMMWYECKON CBS3M Kak OCHOBa
Mo enmMpoBaHus HOBbIX KOMMITEKCHbIX
coegMHEeHMn  BewecTB C  3adaHHbIMU
dYHKLMOHaNbHbIMWU CBOUCTBaMU;

-reHesauc T — x - n P = T — x - dpasoBbIx
auarpamm OBYXKOMMOHEHTHbIX CUCTEM Ha
ocHoBe npaBuna a3 [unbbca Kak
dyHOameHTanbHon OCHOBbI doumsmko-
XUMWYECKOro aHanuaa;

- COBpPEMEHHbIE npeacTaBneHns o}
XUMUYECKNX COEOUHEHUSIX C MOCTOSIHHBIM U
NepeMEeHHbIM  KOITMYECTBEHHBIM  COCTaBOM:
JanbToHWabl u 6epTonnuab;

- 3KCMEepuUMeHTasnbHble U KBaAHTOBO-
MEXaHu4yeckne  MeTogbl  UccrnegoBaHust
BNUSIHUS MPUPOAbI XMMUYECKOW CBS3U Ha
CTPYKTYPY U (PU3MKO-XMMUYECKME CBOWCTBA
TBEPAbIX TEN;

- aKTyanbHble 3ajaun obwen Teopun
XUMUYECKUNX MPOLLECCOB, OCHOBHblE METOAbI
onTMMM3aumm XUMUKO-TEXHOSOTMYECKMX
npoLEeccoB nony4eHns BELLLECTB Cc
3a4aHHLIMW CBOMCTBaMU;

- aKTyanbHble HamnpaBfeHUs  pa3BUTUS
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COBPEMEHHOW aHannTU4EeCKon XUMnuw;

- coBpeMeHHble 00Mnactu MnpuUMeHeHus
MeToAa KanumnmnsipHoro anekTpodopesa;

- OCHOBHble  HanpasneHuss  pa3BUTUSA
METOAOB MarHWTHOro pes3oHaHca,  CruH-
CMMHOBOrO  B3aMMOOEWNCTBUSA, OBYMEPHOW
cnektpockonun AMP, marHMTOpe3oHaHCHOM
ToMorpacuu;

- HanpaeneHus pasBuUTUS Macc-CrnekTpo-
MeTpUYECKOro MeToga aHanu3aa;

- dusmyeckne MNPUHUMMBLI  3NEKTPOTEPMU-
yeckoro metoga aTtoMHo-abcopbuMOHHOro
aHanusa;

- (PU3MKO-XMMUYECKME NPUHLMMBI XpomaTo-
Macc-CNeKTpoMeTpun,  TaHAEeMHOW  mMacc-

CMNEeKTPOMETPUY;
- obnactu npuUMeHeHUss U METOAOMOrMIo
KanunnspHom anekTpodgopes—macc-
CMNEeKTPOMETPUY;

- HanpaeneHusi pasBUTMS npoekTa «eHom
yerioBekay;

- Npvembl CEeKBEHMpOBaHWst M  amnnudu-
kauuun OHK;

- (PUBMKO-XUMUYECKNE MPUHLMNbI  ABYMep-
HOro renb-anekTpodope3a B npouecce
noeHTudmkaummn 6enKos;

- OCHOBHble  HarfpaBfeHusi  3BOSOLUK
COBPEMEHHOW OpraHMYeCcKon XMMmNS Kak ogHa
u3 Havbornee AMHAMWYHO pPa3BUBAIOLLMXCH
oTpacrnemn XuMmuu;

- NepCrneKkTMBHblE HanpaBfieHUs OopraHu-
YeCKOro CuHTEe3a OMONOrnyecKkn akTUBHbIX
COeOMHEHMIN N NeKapCTBEHHbIX NpenapaTos;
- OCHOBHbI€ MPUHLMMbI «3€NeHOW» XUMUU U
OCHOBbl B3aUMOOEWNCTBUA MWKPOBOSTHOBOIO
N3MNy4YeHns C BELLLECTBOM;

- KrnaccuukaLmMio OCHOBHbLIX HamnpaBrieHUN
pasBUTMSA COBPEMEHHOW XUMUN NONMMEPOB U
BbICOKOMONEKYNApHbIX coeanHeHmn (BMC);

- OCHOBHble 3aJayn cuHTe3a Guonornvecku
COBMECTUMbIX MONIMMEPOB;

- HanpaeneHuss NPUMEHEHUs  peakuuin
paguvkanbHOM U MOHHOW MoNMMepu3aLmu;

- obrnactn npMMeHeHNss HAHOKOMMO3NTOB Ha
OCHOBE MOMNMEpOB;

- peakumvm B OPraHU30BaHHbLIX YNbTPaMUK-
poreTeporeHHbIX cpegax.

YmeTb:

- MNPUMEHATb pPa3NU4Hble  KMHEeTUYecKne
noaxodbl K YCTAHOBMEHMIO MEXaHM3MOB
XMMWYECKOWN peakuuu;

- MCNOMb30BaTb KBa3UXMMMWYECKUA NOAXOA U
cumBonuky Kperepa — BuHka ans onucaHus
aTOMHOrO " 3NEKTPOHHO-AbIPOYHOr0
pasynopsaoyeHns B HECOBEpPLUEHHbIX
KpucTtannax;

- ncnonb3oBaTb dyHOAMEHTanNbHbIE
NPVHUUNBI  NTIETMPOBaHUSA  MOSYNPOBOAHWUKOB
AN nonydeHus matepuanoB C 3agaHHbIMU

ANEKTPUHECKNMMU " ONTUYECKUMU
CBONCTBaMMU;

- MPOrHO3MpoBaTb NPMMEHEHME MaTepuarnoB
ansi co3gaHust 3P EKTUBHBIX

doTO3NEeKTPUYECKNX NpeobpasoBaTenei;

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

KoHTponbHas
pabota Ne 2,
KoHTponbHas
pabota Ne 4,
KoHTponbHas
paboTta Ne 6,
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- MPOrHO3MpoBaTb MCMOSb30BAHNE OKCUAOOB
MeTannos ans rasoBbix CEHCOpOB,
OETEeKTUPYIOLLMX NPUCYTCTBME  TOKCUYHBIX
rasoB B aTMOCepPHOM BO3yXe;

- MPOrHO3MpPOBaTb MarHUTHbIE U OMNTUYECKME
CBOMCTBA KOMMIIEKCHbIX COEAWHEHUA C
nosnumMM MeToaa BareHTHbIX CBA3en, Teopun
KpucTannumyeckoro nonsa nuraHaoB U metoaa
MOIEKYNSAPHbIX opouTanen;

- MNpOrHo3upoBaTb  Xxapaktep {as3oBbIX
AnarpaMmm MHOro- KOMMOHEHTHbIX CUCTEM Ha
OCHOBE PU3NKO-XUMNYECKNX CBOWCTB
MCXOAHbIX KOMMOHEHTOB;

- MoAenupoBaTb  Xapaktep  Auarpamm
«COCTaB — CBOWCTBO» Ha OCHOBe (pa30BbIX
anarpamm GMHapHbIX CUCTEM;

- MPUMEHSATb KBAHTOBO-XUMMUYECKNE METOAbI
ans onuncaHus XUMUYECKOro "
KpUCTannoXMMmn4eckoro CTPOEHUS BELLIECTB;

- MCMNonb30BaThb OCHOBHbIE MeToAbI
onTumMmsaumm XUMMUKO-TEXHOMNOMMYECKNX
npoLeccos nonyyeHus BELLeCTB (o]
3aJaHHbIMN CBOVCTBAMMU;

- NPUMeHATb XpomaTtorpadunyeckni meToa
pasgeneHus CTepeon3omepoB "
CBEPXCLUMTBIX NONIMMEPOB,

- onpegenatb OOBLEKTbI U ANropuTMm
npoBefeHMs aHanusa MeTOAOM  Macc-
CMEeKTPOMETPUM;

- MPOrHo3npoBaTh nepcrneKkTUBHbIE
HanpaBfieHNs OpraHNYeCcKoro CUHTE3a;
- OCHOBHblE TeopeTnyeckme "

3KCMepuUMeHTanbHble  MPUHUWMBLI  OpraHu-
YECKON «3erieHOM» XUMUMK;

- paccunTbiBaTh KO3 PULMEHT MOTEPL MU
KoacppmumeHT pacceunBaHus npwm
MMWKPOBOSTHOBOM aKTMBaLMN OpraHn4eckoro
CUHTE33;

- 060CHOBaHHO BbIOUPATL TUMbI PEAKTOPOB U
PEXMMbl MWUKPOBOSHOBOIrO M3MNydYeHus ans
peLleHns NpakTUYecKmx 3agay;

- OUeHMBaTb pPeakuUOHHY CNOCOBHOCTb
MOHOMEPOB B MpoLecce CUHTE3a NonMMepoB
n BMC;

- KnaccuguumMpoBaTb HaHOKOMMO3WUTbLI Ha
OCHOBE MOMNMEpOB;

- onpeaensaTb TOUky 1 nuHuio KpadTa;

- onpefenatb MEXaHusMm U TePMOLMHAMMUKY
npouecca conobunmnsaunm;

- yCTaHaBnuBaTb B3aMMOCBA3b  MeXay
CTPYKTYpOM M CBOMCTBAMW HaAHOKOMMO3UT-
HbIX MONIMMEPOB.

Bnapetb:

- 3KCMEPUMEHTANBHbLIMU MeTogamu
onpeaeneHns gpakranbHON pasMepHOCTHU;

- HaBblkaMW UCMOMb30BaHMSA  KBa3MXMMU-
YeCKOro Noaxoda Afis ONMCaHUst aTOMHOIO U
3NEKTPOHHO-AbIPOYHOr0 pa3ynopsifoyeHns B
HECOBEPLUEHHbIX KpuUcTannax;

- MPOrHO3MpPOBaHMs 3gpheKTUBHOCTU
pa3nn4YHbIX MeToa0B CUHTe3a
MOHOKPUCTalfloB M TOHKUX  MJIEHOK
MHOIOKOMMOHEHTHBbIX LLUIMPOKO30HHBIX

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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MOnynpoOBOAHUKOB  ANS  BbICOKOYACTOTHbIX
NpMBOPOB MUKPO- 1 OMTOINEKTPOHUKY;

- nNpMMeHeHUs  KputepueB  Bblbopa
MOnynpoOBOAHWUKOBbIX ~ COEAMHEHWA  Ans
co3faHus hOTOINEKTPUHECKNX
npeobpasoBaTenen c MaKCMMarnbHON
apdekTmBHocTbIO U KIMA,;

- MPOrHO3NPOBaHWSA MPUMEHEHUS METOLO0B
CMHTE3a M aKTuBauuMM  MOBEPXHOCTU
HaHopa3MepHbIX OKCWAOB MeTannoB Ans

rasosbiX CEHCopoB, o6ecneuynBaroLLIMX
noBbILUeHNe YyBCTBUTENbHOCTU "
CEeneKTUBHOCTU npu OETEKTUPOBaHUK
TOKCMYHbIX Fa30B B aTMOCHEPHOM BO3AYXE;

- MeTogamum abcTpakTHOro
NPOCTPaHCTBEHHOIO MbILLUNEHNS npu
aHanuse CBOWCTB CMMMETpUn
KpUCTannmyeckmx CTPYKTYP
DYHKLMOHAMbHBIX MonyrnpoBOAHNKOBbIX
MaTepuanos;

- NpUMeHeHns KpUCTannoxXmMmMm4eckunx
MEeTOAOB [ANs OnpefeneHns XxmpanbHOCTH
YHT;

- nocTpoeHus gasoBblX T — X M P =T —x
anarpamMmm 6I/IHaprIX N TPEXKOMMOHEHTHbIX
CUCTEM;

- npuMmeHeHus TpeyronoHukoB [wmnbbca —
Po3eboma ans onucaHus ¢a3oBbIX
paBHOBECUI B TPEXKOMMOHEHTHbIX CUCTEMAX;
- MOOEenupoBaHMs CTPOeHUs W  u3smnko-
XUMUYECKNX CBOWCTB MHOFOaTOMHbIX
MOJSIEKYlT Ha OCHOBE KBaHTOBO-XMMWYECKMX
pac4eToB B pamkax metogos BC n MO;

- MOOENUpPOBaHMA  OCHOBHbIX  METOLOB
onTMMu3auum XUMWKO-TEXHONOTNYECKMX
MpoLEeCcCoB B LEMNsX MOMyyYeHus BELLECTB C
3agaHHbIMW CBOMCTBaMU;

- npuemamum  MHPOPMALMOHHOM  OLIEHKU
3KCMPECCHOCTK, paspeLuaroLen cnocobHocTn
" BOCMPOWN3BOANMOCTH pesynbTaToB
XUMWYECKOro aHanuaa,

- HaBblkaMM aHanum3a BeLlecTB C MOMOLLbIO
ra3oBoW N XNOKOCTHOW XpomaTorpaduu;

- MeToaaMm MoHu3aumm obpasua,
pasgeneHns U perMcTpaumm NOHOB;

- MeTogamu KayeCTBEHHOrO "
KONMYECTBEHHOTO aHanusa BELLECTB,
aHanun3a 6enkoB 1 MUKPOOPraHU3MOB;

- HaBblkaMW MPOBEAEHMS aHanu3a MeToAoM
OBYMEPHOrO renb-anekTpodopesa B
npovuecce naeHTudukaumn 6enkos;

- HaBblkaMu Bblibopa nabopaTopHoWn nocyabl
N pacTBOpUTENEN B OPraHMYECKMX peakumsx
C MUKPOBOJTHOBbIM U3MYyYEHNEM;

- HaBblkaMM CyllkW, dermgpatauum B
YCITOBUSX MUKPOBOMTHOBOIO U3MYYEHUS;

- HaBblkaMW MPUMEHEHUA MUKPOBOJSTHOBOIO
M3Ny4YeHns B akTMBauuMM OpraHW4ecKux
peakuun;

- OCHOBHble crnocobamu MNOony4YeHus Monu-
MEPHbIX HAHOKOMMO3UTOB.

n POMEXyTO4YHaA atTecTauusa

KM
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20. TunoBble OUEeHOYHbIe CpeaAcTBa U MeToAUYeCKMe MaTepuanbl, onpegensirowme
npoueaypbl OLleHUBaHUA

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

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

3az1am/1e 2. Kakue XMMHUYECKHE 3JIECMEHTEI MNPUMCHAIOT JJIA JICTUPOBAHUA KPEMHUA B LCIIAX MMOJIYYCHUA
MOHOKPHUCTAJJIOB C ABIPOYHBIM THIIOM HpOBOI[I/IMOCTI/I? Hanmcare KBa3sMXUMHYECKHC YpaBHCHUA
mponecca JErupoBaHus KpEMHUSA C YHETOM aTOMHOTI'O U QJICKTPOHHO-ABIPOYHOI'O pa3ynopsaa04CHUA.

Bapuant Ne2
3aganme 1. C momompio Metogqa MO mMOCTpOUTH JHEpreTHUEcKylo aumarpammy Mmojekyinsl CO u
OTIPENIETINTH TOPSAIOK CBSI3H B 3TON MOJIEKYIIE.

3a}1a}me 2. Kakue xumuueckue dIEMEHTEI MNPUMCHAIOT JIA JICTUPOBAHUA HUTpHJA TalllIud B LEIAX
IMOJIYYCHHA 06pa3110B C JJICKTPOHHBIM THIIOM HpOBO}II/IMOCTI/I? Hamucates KkBa3sUXUMHYECKHE YpaBHCHHUA
mporiecca  JISTHPOBAHWS HHUTPUIA Tauldsd ¢ y4eTOM aTOMHOTO MW 3JEKTPOHHO-IBIPOYHOTO
Pa3ymnopsI0YCHUsL.

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

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

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

13. KoBaneHTHO - MeTannuyeckasi CBA3b B NepexofHbIX MeTannax.

14. lMpouecchbl MacconepeHoca B cMCTEMaXx C y4acTMeM TBepaon asbl.

15. MNMpuBeanTte npumepbl NpoABNEHUI pa3mepHoro addekra.

16. CucTtembl C NONOXMTENbHOW, OTpMULUATENBbHOM 0OpaTHOM CBA3bIO N «HECBA3AHHbIE» CUCTEMBI.
17. lNepeHoC aHeprumn 1 BeLLeCcTBa B COMPSXKEHHbIX CUCTEMAX.

18. Xumunyeckme n pasoBble paBHOBECUA.

19. Teopuu kaTanusa. OnexkTpokaTanms.

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

22. B3aMoCBs3b TEPMOAMHAMUKNA N KUNHETUKN XUMUYECKUX PeaKLUnii.

23. Kepamunyeckme matepmansl 1 06nactb UX UCNONb30BaHUS.

24. 3KkcnepyvMeHTanbHble MeToabl onpeaeneHns ppakrTanbHON pa3sMepHOCTH.

©e N ~LODPE
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25.

26.
27.

28.
29.
30.
31.

32.
33.
34.
35.
36.

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

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

[edekTbl KpUcTannIU4eckon CTPYKTYpbl. ToYeYHble AedeKTbl 1 UX Knaccudukaums.

06u.|,|/|e ceBeeHna O  nonynpoBOAHMKAX. 3J'IeKTp0HHaF| n Oblpo4HaAA nNpoBOAMMOCTb B
nonynpoBoOAHUKaX.

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

Kapbug kpemHus — nonmMmopdHble MoauduKaumu, KpucTannuyeckas CTpykTypa, duandeckme
CcBOWCTBA.
MeToabl nony4yeHMst MOHOKPUCTanoB.

MeToabl Nony4eHUst TOHKMX NNEHOK
BHeLWwHUn n BHYTPEHHWIN (PoTOIEKT. Dnsmnyeckme npuHumnel pabotel PIM.
®3l1 Ha oCcHOBE KpeMHUS.

OcHOBHble MeTodbl MOMydyeHWs Tennypuaa KagmMusa UM TBepdblX pacTBOPOB Ha OCHOBE
xanbkoreHngos A'B"'CV',

AppekTnBHOCTL DI Ha OCHOBE Pa3nMYHbIX MNOSTYNPOBOAHNKOB.

MeTannokcuaHble NonynpoBOAHUKM Kak MaTepuanb! AN ra3oBbIX CEHCOPOB.

MpuHUMN paboTbl NONYNPOBOAHUKOBBIX rA30BbIX CEHCOPOB.

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

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

O6nacTtun npuMeHeHns yrnepoaocoaepallnux HaHoMaTepmanos.

MexaHn3Mbl B3anmMoaencTB1MS MUKPOBOTHOBOIO U3MNy4YeHUs C BELLECTBOM, NpemMyLLecTBa

MUWKPOBOJTHOBOTrO Harpeea.

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

55.
56.

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

Tynbl MMKPOBOJSTHOBbLIX PEAKTOPOB.

CuHTesbl nog atMocepHbIM aBNEHNEM B YCIOBMAX MUKPOBOSTHOBOW aKTUBALMN.

CuvHTE3bl NOA NOBbLILEHHBIM AaBIEHMEM B YCIOBUSIX MUKPOBOJTHOBOW aKTMBaLMN.

Peakunu retepoumknuaaumm, npoTekarLmne B yCrioBUAX MUKPOBOITHOBOWM akTUBaLMN.

Peakunn anknnmpoBaHus, NnpoTekaloLmne B YCroBMAX MUKPOBOSTHOBOW akTUBALMN.

Peakunn aunnmpoBaHus, NpoTeKaroLLmMe B YCIIOBUSIX MUKPOBOJTHOBOW akTUBaLMK.

CuHTesbl 6e3 pactBoputens (TeepaodasHble CMHTESbI) B YCITOBUAX MUKPOBOJTHOBOW aKTMBaLUM.
LlenHble npoueccbl 06pa3oBaHMs MakpOMOEKyI.

CrtyneHyaTas nonvmepusaums, MexaHnam. [leCTpykums npu NosIMKOHAEHCALNN.

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

B3anmocsasb Mexgy CTPYKTYpoKr NOSIMMEPOB N UX CBONCTBaMMU.

OcHoBbI TEpMOAMHAMUKM NOBEPXHOCTHbIX SIBNEHUA. [ToBEepXHOCTHasA 3Heprus U NOBepXHOCTHOE
HaTshKeHue.

[1BOMHOW 9MneKTpUYECKUI CION Ha MOBEPXHOCTM pasaerna das; NpudnHbl 1 MexaHn3mMm obpa3oBaHus.
JTInodobHbIe KonnonaHele cuctembl. Bugbl yctonumsoctun. Koarynaunsa anekrponvramu.
Peonornyeckne cBorcTBa AUCNEPCHbBIX CUCTEM. HbIOTOHOBCKOE TEYEHME 30S1EN.

Mepa ycTtonumsoctn coeanHeHns. CBoboaHas 1 cBA3aHHasA aHeprus.

CKOpOCTb 1 MEXaHN3M XMMUYECKOW peakumu.

Teopusa anemeHTapHbIX B3aUMOAENCTBUN.

O6uwasa Teopus kaTanuaa.

OCHOBHbIE XapakTEePUCTUKN INEKTPOXUMUYECKMX NPOLECCOB.

Mpumepsbl NpoaBneHui pasmepHoro addekxTa.
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66. CUCTEMBI C MOSOXUTENBHOW, OTPULIATENbHOV 0BPaTHON CBSA3bIO N «HECBSI3AHHbIE» CUCTEMBI.
67. Kepamnyeckune matepuanbl U 06racTb UX UCTONb30BaHMS.
68. JkcneprMeHTanbHble MeToAbl onpeaeneHns ppakTanbHON pa3me pHOCTHU.

Mpumep KUM (ans npomMexxyToyHOM aTTecTaumm — 3a4eT C OLLeHKOMN):

YTBEPXIOAIO

3aBeqyrowmn kadeapon

obLwen n HeopraHM4YeCckom XMMnn
B.H. CemeHoB

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

1. lMpakTnyeckoe NpUMeHeHNe HaHOCTPYKTYP B HEOPraHNYeCKOM XMMUN.

2. doToanekTpuyeckne npeobpasoBaTenn COMHEYHON SHEPTUM HA OCHOBE KPEMHUS.

MpenogasaTtenb A.1O. 3aBpaxHoB

YTBEPXXOAKO

3aBeqyrowmn kadpenpon

obLLen n HeopraHM4YeCcKkon XMMmnn
B.H. CemeHoB

Hanpaenexue nogrotoeku/cneumansHocTb 04.04.01 - Xumus
OucumnnuHa: AKTyanbHble 3a4a4m COBPEMEHHOM XUMUK
dopma o6yyeHus: ovHas

Bug KOHTpon4A: 3a4eT C OLeHKON

Bua attectauumn: npomexxyTovHas

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

2. I'IonyquMe TOHKUX MITEHOK HUTPpUAa rannua ona BbICOKOYaCTOTHOM ONTO3TEKTPOHUKN.

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

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

CooTHOLLEHNE Noka3aTenen, Kputepues U WKasbl OLEeHNBaHUA pe3yribTaTtoB 06yquVIFI.

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

YpoBeHb
KpuTepuun oueHMBaHUA KOMNETEHLNI chopmupoBaH- Lkana oueHok
HOCTM
KOMNeTEeHUUN
MNMonHoe cooTBeTCcTBME oOTBeTa oObyvaroLlerocs
BCEM nepeyncneHHbIM KpUTEpUsM. Ob6yvatowmiics | MoBbIWEHHbIN OTtnun4yHo
AEMOHCTPUpPMPYET 3HAHWE TEeOpPeTUYECKUX OCHOB Yy4ebBHOM YpOBEHb
ONCUNNNNHBI; CMOCOBHOCTL OpMeHTUPoOBaTbLCH B
COBpPEMEHHbIX Npobriemax XMMmum n cnocobax nx peLleHus;
YyMEHME WNMCTpUpoBaTb OTBET nNpumepamu, ¢akTamu,
OAHHBbIMM HayYHbIX WCCNeOOBaHWW, a Takke MNPUMEHSTb
TeopeTnYeckne 3HaHUA s peLleHns npakTudecknx 3agau.
OTBeET Ha KOHTPOMbHO-U3MEPUTESNbHBIN MaTepuan
He COOTBETCTBYEeT  OOHOMY n3 nepeyvncrieHHbIX BaszosblIi XopoLuo
nokasatenen. Oby4aloLMnca HeyBepeHHO OpUEHTUPYETCS B YpOBEHb
OCHOBHbIX NOHATUAX Y4E€OHON OUCLMMNNNHBI, COMHEBAETCS B
BblOOpe npakTUYecKnx crnocoboB peLleHUsi COBPEeMEHHbIX
npobnem XxvMuM, HO [aeT npaBuUllbHble OTBETbl Ha
AONOMHUTESbHbIE BOMPOCHI.
OTBeT Ha KOHTPOMbHO-U3MEPUTENbLHBIN MaTepuan
He CcooTBeTCTBYeT IobObiM [OBYM U3 NEPEUUNCIIEHHbIX MNoporoBbIn Yposnetsopu-
nokasatenen, obyyawlMNcs OaeT HenornHble OTBeTbl Ha YpOBEHb TenbHO
AONOMHUTENbHbIE BOMPOCHl. [JeMOHCTpUpyeT YacTUYHble
3HaHWS TeopeTn4YecKoro mMaTepwmana, gonyckaet
CyLeCTBEHHble OWWOKN NpyU MCNONb30BaHUN MPUMEpPOB,
¢hakToB, JaHHbIX Hay4HbIX ncecnegoBaHumn ansd
UNMICTPUPOBaHMSA OTBETA.
OTBET Ha KOHTPOMbHO-U3MEPUTENbHBIN MaTepuan
HEe COOTBETCTBYET IOObIM TPeEM W3 NEepeyvnCIIEHHbIX MNoporoBbIn HeynosneTtsopu-
nokasatenen. OByyatoLmMINCa OEMOHCTPUPYET OTPbIBOYHbIE, YpOBEHb TenbHO

Tembl pedepaToB, 4OKNAa[OB, COOOLEHUN:

. CvHepreTuka — Teopusi camoopraHusaumm B TEOPETUYECKOW HEOPraHNYECKOM XUMUN.

. Mpouecchl camoopraHn3aummn B HeopraHMYeckmx TeepaodasHbIX npoLeccax.

. HaHOCTpYyKTYpbl B COBPEMEHHOW HEOPraHNYECKON XUMUMN.

. JednHnumMm ocHoBononaraLwmx NOHATUIA HEOPraHNYECKON XUMUN.

. Mpo6nembl, cBSI3aHHbIE C KBAHTOBOXMMMUYECKOW MHTEPNpeTaLmen XMMUYECKMX NpoLLeCCoB.

1
2
3
4. NHOyKTBHaA 1 OedyKTUBHaA CXeMbl Hay4HOro Mo3HaHWUA B XUMUK.
5
6
7

. MlepeHoc 3Heprumn 1 BeLecTBa B COMNPSKEHHbIX CUCTEMAX.
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8. OcobeHHOCTHN anekTpoKkaTanUTUYEeCKNUX NPOoLECCOoB.

9. nOBerHOCTHbIe ABJIIEHUA.

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

XUMnNSa HaAaHOPa3MepPHbIX CUCTEM.

MexaHn3Mbl B3auMOAeNCTBUA MUKPOBOMHOBOIO MU3My4YeHUs C BELLECTBOM

Turnbl MMKPOBOJSTHOBLIX NEYEN.

Peakuun pasnoxeHusl, OKMCNeHWs, Cywlka, gervapatauus B yCroBMsX MUKPOBOSHOBOIO U3My4eHus.
MpuMepbl peakumm reTepoumKnmMsaunm, NpoTekarLwmnX B YCNOBUAX MUKPOBOSTHOBOW aKTUBaLMM.
MpenmyLecTBa MUKPOBOJSTHOBOMO HarpeBa.

MprMepbl peakumm ankunnmpoBaHusl, NPOTEKAOLLNX B YCIOBUSX MUKPOBOSTHOBOW aKkTUBaLMW.
CuHTe3bl N0A NOBLILWEHHLIM JaBNEHNEM, NPOTeKatoLLne B YCNOBUSIX MUKPOBOSTHOBOW akTUBaLUM.
Mprmepbl peakumm aumnupoBaHns, NPOTEKAIOLWNX B YCIIOBUAX MUKPOBOSTHOBOW aKTUBALMW.

Mocyaa v pacTBopuUTENN B peakUmsiXx C MUKPOBOSTHOBBIM N3STyYEHUEM.

CwuHTesbl nog aTMOC(beprIM AasneHuneMm, npotekawuine B yCroBmax MUKpPOBOI HOBOW aKTUBaLN.

. Mpumepbl peakuun aueTnMpoBaHns, NPOTEKAKOLLMX B YCIOBUAX MUKPOBOSTHOBOW aKTMBaLMN.

CuHTesbl 6e3 pactBopuTens (TBepaodasHble CUHTES3bI), NPOTEKAOLWME B YCITOBUAX MUKPOBOTHOBOWN

akTnBauun.

3adaHus dns npoeedeHuss duazHOCMUYECKUX pabom ¢ Uesiblo OUEHKU 0CmMamoYHbIX 3HaHUU
o pesynbmamam 0c80eHUsT OaHHOU OUCUUMNIIUHbI

OrlK-1
61.0.05 AkTyanbHble 3aga4yn COBPEMEHHON XUMUK

1) TecToBble 3agaHUs:
1. Kakue meToabl OTHOCATCH K MUHCTPYMEHTanbHbIM MeTodam aHanunsa?

1) MeTtoa HenTpanuaaumu

2) MeTog KoOMNIeKCoOHOMETpUn

3) CnekTpanbHblin aHann3

4) TloTeHUMOMETPUMYECKMIA aHanms3

2. Kakve meTtogpl (cnocobbl) pacyeTa KOHLEHTpauMu onpeaensieMbiX BeliecTB MCMoNb3yloTcs B

aHanUTUYeckon NpakTnke PU3nKo-XMMUYECKOro aHanmsa Hanbonee LWMPOKO?
1) MeTtoa rpagympoBOYHOro rpadmka;

2) MeTopg ctaHaapToB;

3) MeTtog nobaBok;

4) MeTop rnaBHbIX KOMMOHEHTOB.

3. Kakune ocHoBHble 6a3bl Hay4HoM MHGOpPMaUnnN?

1) eLIBRARY
2) Scopus
3) Web of Science

4. Kakue cunbl 4ENCTBYIOT MEXAY 30HAOM M 06pa3sLioM B aTOMHO-CMITOBOM MUKpOcKone?

1) anekTpocTaTMyeckue;
2) KOBamneHTHbIE;

3) BaH-Oep-BaanbCoBbI;
4) MarHuTHbIE.

5. Hawnbonbluas paspeluatoLlas cnocobHOCTb MUKPOCKONa AOCTUrAETCS MPU UCNOSb30BaHUM

cnefyoLlero Buaa nsnyyeHns:
1) peHTreHOBCKOro;

2) BUANMOIO;

3) ynbTpadU1oneToBoro;

4) 3NeKTPOHHOro;
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10.

11.

12.

13.

14.

5) wHpakpacHoro.

TeueHne noToka Npu ppakLUNOHNPOBAHMM B NOMEPEYHOM MOJIE OCYLLECTBNSETCS:

1) AnNVMHHOM KBapLEeBOM Kanunmspe;

2) cnoe nopucToro copbeHTa;

3) nrockom kaHane;

4) UMNUHOPUYECKOWN CTEKNSIHHOWN TpybKe.

TepmognHamMn4eckn paBHOBECHBIMU B KpMUCTansiax HEOpraHNMYeCcknx BeLLECTB SBMAOTCSA:
1) ob6bemHble (TpexMmepHble) AedEKTbI;

2) [AByMepHble AedeKTbl;

3) ogHOMepHble (NMHenHbIe) AedeKThl;

4) TOYeuHble gedeKTbl.

Cob6CcTBEHHBIMU TOYEYHBbIMU AedhekTamun TBEPAbIX TeN, KOTopble 06pa3ytoTCa TONbKO B OMHAPHbIX
n 6onee CrnoXHbIX COEANHEHUAX, ABNSIOTCA:

1) BakaHcuu;

2) aToMbl B MEXO0Y3nuu;

3) aHTUCTPYKTYpHble AedeEKTbI.

OntTummsaumsa  pyHKUMOHaANbHbLIX CBOWCTB MeTo4aMuM XMMWW  TBepaoro Terna Haubonee
XapakTepHa ansi:

1) nonynpoBOAHWKOBLIX MaTepuanos;

2) MeTannoB u CNsaeos.;

3) OpraHu4ecKknx coeanHeHuNn.

KaTanmsatopamu Kakux npoLieccoB MOryT BbICTyNaTb ag-aToMbl MeTanna:

1) OKMCNEeHnA/BOCCTAaHOBEHUS OPraHNYECKNX COEANHEHWIA;

2) WNOHU3aUUKM KNCopoaa;

3) Ox,Red-npeBpalleHnn HeopraHN4YeCKNX KOMNOHEHTOB Cpeapbl;

4) BCex BbllUenepeYvmcrnieHHbIX NPoLLEeCcCoB.

KaTogHas reHepaums conbBaTMPOBaHHOMO 3NIEKTPOHA MPOUCXOANT:

1) TONbKO B BOAHOW Cpeae;

2) TONbKO B HEBOOHOWN Cpefe;

3) npupoga pacTBOpUTENS HE UrpaeT Posu.

Pasnnyne npoueccoB (pOTOINEKTPOHHOW U TEPMOISIEKTPOHHON IMUCCUN CONbBATUPOBAHHOIO
3NeKTpoHa 3aKroyaeTcs:

1) B cnocobe sHepreTMy4eckoro BO3AENCTBUSA Ha cpeay;

2) B CKOPOCTW reHepauun conbBaTUPOBAHHOIO 3MEKTPOH3;

3) B MexaHu3Me 3MUCCUU CONbBaTUPOBAHHOIMO ANIEKTPOHA;

4) npaBUNbHOrO OTBETA HeT.

MeToabl aKCnepuMeHTanbHOro U3yYeHNss COCTOSIHUS CONTbBAaTUPOBAHHOIO Af1EKTPOHA:
1) cyry6o dumsnyeckue;

2) cyrybo anekTpoXuMmnYecKkme;

3) coyeTaHne Pn3N4eCKoro NOAXoAa C ANEKTPOXMMUYECKUM.

NOHHbIE XnakocTn GbIBatoT:

1) TONbKO HM3KOTEMMNEPATYPHbIE (PacTBOPbI);

2) TOnbKO BbICOKOTEMMEpPATYPHbIE (pacnaBbl);

3) MoryT 6bITb KaK HU3KO-, Tak U BbICOKOTEMMNEPaTYPHbLIMMU.

Kriroum

Bonpochl 1 2 3 4 5

»

OTBeThHI 3,4 1,2,3 1,2,3 3 4 3

Bonpochl 7 8 9 10 11 12

OTBeThHI 4 3 1 4 3 1

Bonpochl 13 14 15 16 17 18

OTBeThHI 3 3

2) cUTyaLMOHHbIe, NPaKTUKO-OPUEHTMPOBAHHbIE 3a4a4n /| MUHU-KENCbI:
UT0 onpeaenstoT Ha poToKoNopuMeTpe - ONTUYECKYHO NIOTHOCTL UK NoKasaTenb NpenoMneHns?

1.
2.

3.

B

KakoM MeToOe WCMNONb3YyKT BbICOKOYACTOTHbIE 6633ﬂeKTpOﬂHaﬂ lamMna M namna C noJfibiM

kaTooom?
MHoekcbl KoBada mcrnonb3yloT B XpomaTorpadpun Ong yCTpaHeHUs npumecerd UM KayecTBeHHOWM
noeHTndmrKaumm BewecTs?
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10.

B meToae onTMYeCcKmx NMHLUETOB UCMONb3YETCS ... U3NYyYEeHne.

MeTtoabl MALDI n ESI ncnonb3ytotca B Macc-CneKTpOMETPUM BELLECTB C ... MONEKYNAPHON MaCCow.

fBneHue anekTpoocMoca HaxoauT NMPUMEHEHWE B ... anekTpodopese.

lMepeuncriute He MeHee [OBYX TUMOB CUMOBbLIX BO3AENCTBMW B MeToAe MPOTOYHOro

dpaKkLMOHMPOBAHNA B NONepeYHoOM nosne.

BcTaBuTb NponyLleHHOe CrioBo.

OcHoBHbIE 33fayn XUMUM TBEPOOro Tena 3akf4yalTcs B YCTAHOBMEHUW B3aMMOCBSA3N MeXay

Ka4yeCTBEHHbIM W KOMNMYECTBEHHbIM COCTaBOM, TBEPAbIX Ten ¢ ux u3smnKo-

XMMUYECKMMM CBOMCTBaMW, a Takke oOOCHOBaHME MyTen CO3AaHMs MaTepuarnoB C YIyYLIEHHbIMW

aKcnnyaTaumMoHHbIMK napameTpamu, paspaboTka Teopunm CTPOEHMSI U PeaKkUMOHHOM CMOCOBHOCTU

TBepAbIx Ten.

BcTaBuTb NponyLleHHbIe crioBa.

OOHUM K13 UeHTparnbHbIX TEOPETUYECKUX MOSIOXKEHWUA XMMUKW TBEPOOro Tena sBfAseTCd y4vyeHue o
KpucTanne.

BcTaButb Undpy, COOTBETCTBYIOLLYIO HOMEPY PUCYHKA.

O6pasoBaHmo TOYEYHbIX ,Ele(beKTOB no MexaHusmy (DpeHKeJ'IFI COOTBETCTBYyEeT CXema,
npencrtaBneHHada Ha pucyHke

0VO0QVO 000000
838585 — 239508
000000 000000

PucyHok 1.

PucyHok 2.
Kriroum
Bonpochl 1 2 3 4 5 6
B aTOMHO- KayeCcTBEHHO
abcopOuUUVOoH " .
ONTUYECKYHO poL, Bbicokon / KanunnsipHo
OTBeThHI HOW naeHTndmka nasepHoe <
MIOTHOCTb oonbLuomn M
CMEKTPOCKON Lmu
um BellecTB
Bonpochbl 7 8 9 10 11 12
Tennosoe,
rpaBUTaLVOH
Hoe,
HT >KH .
OTBeThbI ue gg6e CTPYKTYpOMn peanbHOM 1
ANEKTPUYECK
oe,
MarHuTHoe
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e OIK-2

MepeyeHb 3apaHni ANA NnpoBepKU cPOPMUPOBAHHOCTU KOMNETEHLUMN:
B51.0.05 AkTyarnbHble 3aga4v COBpeMEHHOM XMW

1) TecToBble 3aaHuUs:

1.

10.

11.

Kakne nyHKTbl A0MKHbI ObiTb OTpaXeHbl npu  oopMneHMM oTyeTa O  BbIMNOSIHEHHbIX

3KCMepMMEHTArbHbIX U pacYeTHO-TeOPETUYECKMX paboT?

1) CopepxaHue, BBegeHue, o0630p nuTepaTypbl, METOOMKW 3SKCMepumeHTa, obcyxaeHue
NONyYeHHbIX Pe3yNbTaToB, BbIBOALI, CMIMCOK MCMOMb30BaHHOW NUTEpaTypbl, NPUNOXeHne

2) Uenb, 3agaun, BbiBOAbI

3) Hert npaBunbHoro oteeTa

YUTto JomKHbI coaepkaTb BbiBOAbI B OTYeTE?

1) O6o6ueHne 1 OUEeHKY NOMHOTHI PELLUEHUA NOCTaBNEHHbIX 3a4aq paboTbl UMK OTAENbHbIX ee
aTanoB

2) KpaTkoe noBTopeHue Bcero xoaa paboTbl

3) lepeyeHb METOAOB MCCREAOBaHUI N PacyeToB

UTo 03Ha4aeT MpoOBECTN aHanu3 pe3ynbTaToB COOCTBEHHbLIX 3KCMEPMMEHTANbHbIX U pacyeTHO-

TeopeTnyeckmx pabot?

1) lNpeobpasoBaHne BXOOHOW MHOPMALNN B BbIXOAHYHO

2) OnpegennTb KOHLUEHTpaLMIO BeLecTBa

3) Hert npaBunbHoOro oTeeTa

Kakve norpeLHocTn akcnepMMeHTasbHblX paboT MoryT 6bITb?

1) Cny4aviHble;

2) Cucrtematunyeckue;

3) WHamemayanbHble;

4) KonnekTusHbIE.

CnekTpanbHble MeTodbl aHanu3a gendarca Ha:

1) ATOMHbIE 1 MONEKYNSIPHbIE;

2) VIoHHbIE 1 paguKanbHbIe;

3) Hert npaBunbHoro oTBeTa.

B kayecTBeHHOM xpomMaTorpadoMyeckoM aHanmae UCnosb3ytoT:

1) BpemeHa yaepXuBaHus;

2) basbl gaHHbIX XpomaTorpamm 4ns naeHTudukauum;

3) lnowagwn nukos.

B kauecTBe TONNMBa B 35ieMeHTax ¢ NONMMEPHON MEMOPAHON NCNONb3yeTcs:

1) sopopog;

2) aueTuneH;

3) meTaH;

4) nponaH-6yTaHoBasa dpakums.

OcHOoBHbIM MOHOMEpPOM MNpu cuHTe3e MembpaH Nafion saensertcs:

1) dTopBUHUT;

2) TeTpadTOpP3ITUNEH;

3) okcua nepdTopnponuneHa;

4) BuHUNMAeHdTOPMA.

Kakon kucnoton gonmpyetcs nonnbeH3MmMmaasors, UCnonb3yemMblii B Ka4eCcTBe 3aMeHUTenNs

memb6paH Nafion?

1) asoTHOW;

2) cepHoW;

3) consHowu;

4) opTodocdHOpHOMN.

Kaknx )Xnakokpuctannumyeckmx CTpykTyp He cyliectByeTt?

1) anumepuky;

2) xonecTtepuku;

3) HemaTuKu;

4) CMEKTUKN.

Kakon Tmn nsomepumn ncnonb3yeTcsi B XXUOKOKPUCTANIMYECKMX NONIMMepax B COCTaBe

doToakTIoaTOPOB?
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12.

13.

14.

15.

16.

17.

18.

19.

20.

1) R,S;

2) E,Z

3) CMH-, aHTK-;

4) D, L.

Be3 yero moxHo 060MTUCL NpK pacyeTe CTeneHu NonMMepu3aunn AeHapMmepoB?

1) Homep reHepauuu;

2) MoneKynspHasa macca MoOHoOMepa;

3) WHAOEeKC BeTBNEHUA S4pa;

4) WHOEKC BETBMEHMS 3BEHa.

K kakomy Tvny nnactukos ansa 3D neyaTn METOAOM 3KCTPY3MM MaTepmana OTHOCUTCS
NoSIMNPONUIIEH?

1) BbIcOKO3(hPEKTUBHBIE;

2) VIHXeHepHble;

3) obwero HasHa4YeHus.

BaxHenwmm napameTtpoMm, onpegenslowmm  60nbWMHCTBO  (DYHKUMOHAmNbHbLIX  CBOWCTB
NosynpoBOAHMKOBLIX MaTepManoB, SBMSEeTCS:

1) Tun NPoOBOAMMOCTY;

2) 3Ha4veHue yaenbHOW aneKTponpoBOAHOCTY;

3) BenUYMHAa LUMPUHbI 3anpeLLEHHON 30HbI;

4) 3HayeHve Tepmo-3.4.C.

BbibepuTe npaBunbHble 3aKoYeHns:

A) B nonynpoBoAHMKOBbLIX MaTepmuanax peanusyeTcsi TONbKO 3NEeKTPOHHbLIN TN NPOBOANUMOCTH.
B) MMaBHbIM OTANYMEM METansoB OT NOMYNPOBOAHMKOBBIX MaTepPMaroB sIBMSIETCS OTCYTCTBME B
MeTarnnax 3HepreTM4eCcKoro 3asopa Mexay BareHTHON 30HOW U 30HON NPOBOLAMMOCTH.

1) yTBepxaeHve A ABNSETCS BEPHbIM;

2) yTtBepxaeHue b asnseTcs BepHbIM;

3) o06a yTBepXaeHNS SBNSITCS BEPHbIMU;

4) oba yTBEpXKOeHUs ABMASATCA HEBEPHBIMU.

lMpakTnyeckoe MpUMEHEeHWe B OMNTOJANEKTPOHHbIX U  MUKPOINEKTPOHHbIX Mpubopax Hawmnm
MOHOKpUCTansbl U TOHKWE NineHKn HuTpuaa ranmva GaN

1) ¢ KyBGuyeckon KpUcTannmnyeckomn CTPyKTypon Tuna canepuTa;

2) C KyBn4eckom KpucTanInyeckom CTPYKTYpon Tuna xnopuaa Hatpus;

3) C rekcaroHanbHOWN KpUCTaniM4yeCcKon CTPYKTypOIr Tuna BlopuuTa;

4) ¢ KyBU4ecKom KpuCTannmMyeckon CTPYKTypon Tuna xropuaa uesus.

B ocHoBe npuHUMna paboTbl npeobpasoBaTenen COSIHEYHOM SHEPrMM B ANEeKTPUYECKYIO
(conHeuYHbIx BaTapen) NexuT sBneHune

1) TEepMOSNEKTPOHHOW IMUCCUN;

2) 9neKTPOMarHUTHOM NHAOYKLUMW;

3) BHYTPEHHEro U BEHTUIBbHOro oToadhdekTa;

4) addekT 3eebeka.

YBenuyeHue WnpuHbl 3anpeLleHHon 3oHbl HuTpuaa rannma GaN (AEg = 3,44 9B) no cpaBHeHMo
¢ apceHmaom rannusa GaAs (AEq = 1,424 3B) obycnosneHo

1) yBenuyeHnem OONM KOBANIEHTHOW COCTaBMALLEN XUMUYECKOWN CBSA3N;

2) yBenMYeHWeM A0S MOHHOWM COCTaBMSIOLLEN XUMNYECKON CBA3N;

3) yBenuMYeHnem JoNN METanNIMYECKON COCTaBAIOLWEN XUMNYECKOWN CBA3N.

[lOHOpHbIE YPOBHM B MOHOKpUCTanNax u TOHKMX NNeHKax kpeMHus Si n repmannga Ge cosgaroTcs
B 3TUX NONYNPOBOAHUKAX NPU NIErMpoBaHNN NMPUMECHLIMU aTOMaMU:

1) Mg, B, P;
2) P, As, Sb;
3) Mg, B, Ga;
4) B, Ga,In.

Kakon n3 gpaktopoB npouecca aktuBaumm 6onee 3Ha4MM B KWNHETUKE XUMUYECKON
(3NeKTpoXMMMYeckon) peakumu:

1) mukpockonnyeckme apdeKkTbl akTuBauumy;

2) HeapuabaTnyeckne adpdeKkTbl akTuBaLUuu;

3) npupona pacTBopuTens;

4) OAHO3HAYHO BbISIBUTb JOMUHUPYIOLLMIA (DaKTOP HEBO3MOXHO.
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21. [AnA KNHETUKM NPOTEKAHMS KaKUX XMMUYECKUX peakLmin 6onee 3Ha4num TyHHENbHbIN adhdpekT
B3aMMOOENCTBUA:

1) romoreHHblIx;
2) reTeporeHHbIXx;
3) CMOXHbIX;
4) aneMeHTapHbIX.

22. Ecnu ckopoCTb XMMMUYECKOrO B3aMMOAENCTBUSA KOMMOHEHTOB CUCTEMbI MeXay cobon He
M3MeHsIeTCHA BO BPEMEHM, TO NPoLIeCC ABMSAETCS:

1) paBHOBECHbLIM;
2) cTauMOHapHbIM;
3) HecTauMOHapPHbIM.

23. XuMn4yeckoe B3auMOAENCTBUE B CUCTEME OCYLLECTBISETCA N0 ABYM O4HOBPEMEHHO TEKYLLMM
peakuus. B kakom criydae CKOpoCTb npouecca npeacraBndeT CyMMy CKOpOCTeN napumanbHbIX
NPOLIECCOB:

1) npu MX HE3aBMCUMOM MPOTEKAHWUU;

2) npw Hanuumn cnaboro B3auMoaenCcTBUA MeXay ydacTHUKamum obenx peakumi;
3) Npu HANUYUM CUNBHOMO B3aMMOLENCTBUS Y4aCcTHMKOB 06enx peakuuin,

4) cymMMmMpoBaHME CKOPOCTEN HEBO3MOXHO HU B KaKOM Criy4ae.

24. dyHKLUMOHaNbHasa B3anMOCBSA3b MEXOY CKOPOCTBH XMMUYECKOrO MPOLIeCca U ero aHepruemn

akTuBauun siBNAETCSH:

1) nuHenHow;

2) KBagpaTU4HOW;

3) 9KCMOHEeHLManbHoOM;

4) norapndMn4eCcKon.

Kntoun

Bonpockl 1 2 3 4 5 6
OTBeThI 1 1 1 1,2 1 1,2
Bonpockl I 8 9 10 11 12
OTBeThI 1 2 4 1 2 2
Bonpocbl 13 14 15 16 17 18
OTBeThI 3 3 2 3 3 2
Bonpocbl 19 20 21 22 23 24
OTBeThI 2 4 2 2 1 3

2) CUTyaLMOHHbIe, NPaKTUKO-OPUEHTMPOBAaHHbIE 3a4a4n / MUHU-KENChI:

1.

2.
3.
4

ol

©xoNO

10.

11.

BoamoxHO nu caenaTb BbiIBOAbI M3 cOOpaHHOro maccuea nHdopmauun 6e3 ee nepepaboTkm?

K kKakum meTogam aHanu3a OTHOCUTCS KOHAYKTOMETpUA?

K kaknm metogam aHanmaa otHocsTes VK- n KP-cnektpockonua?

UTto oueHuBaeT ypaBHeHue Ban-[eemTepa? PasmbiBaHne xpomatorpadumyeckux nmMkKoB UIN UX
BbICOTY?

MeTannom, KOTOpbI BbINOMHAET POSib KaTanuaatopa B TOMMMBHbBIX 3fIEMEHTax C NOfIMMEPHOM
MembpaHon saBnseTcs ...

OaHum 13 pacnpocTpaHeHHbIX MmeTogoB 3D nevatun sBnsieTcs ... ctepeonurorpadus.

Yrto ob6o3HavatoT 6ykBbl O u P B abbpeBuatypax OLED n PLED, oTHOCAWMXCS K cBeTOAMO4aM?
HasoBute cxemy cvHTe3a AeHAPMMEPOB, anbTePHATUBHYIO KOHBEPrEHTHOMN.

BcTaBuTb nponyLleHHbIe crioBa.

Mpun co3gaHnn NONyNPOBOAHNKOBBIX Fa30BbiX CEHCOPOB PE3MCTUBHOINO Tuna Hambonee

3PP eKTUBHBIMU N NEPCNEKTUBHBIMU ABNAOTCA LUMPOKO3OHHbIE
NONynNPOBOAHUKN C LUMPUHOW 3anpeLLeHHON 30Hbl NprbnnanTensHo 4 aB.

BcTaBuTb nponyLeHHoe Yncro.

Mpun co3gaHun npeobpasoBaTenien CONTHEYHON SHEPTUM B ANEKTPUYECKYIO SHEPTUIO (CONMHEYHbIX
GaTapew) Hanbonee apPeKTUBHBIMU 1 NEPCNEKTUBHLIMU SBMAKOTCA NOAYNPOBOAHNKOBbLIE
MaTepuanbl C BENIMYNHON LUMPUHbI 3anpeLLEHHON 30HbI NPUBIM3UTENBHO 3B. YkaxunTte
4YUCIO C TOYHOCTLIO A0 AECATbIX, pa3fenuTenb - 3ansaTas.

BcTaBuTb HOMEpP pUCYHKa.

Cxema, oTobpaxawwas npuHUMnuanbHoOe YCTPOMCTBO npeobpasoBaTensi COSIHEYHOW 3JHEprun B
SMNEeKTPUYECKYHO SHEPIuIo (CoNHeYHyto 6aTapeto), npeacTaBneHa Ha pUcyHke
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PucyHok 1.

Front Contact:
3.0 pm Al
0.05 pm Ni MgF,
Antireflection Coating
e (ARC) (0.08-0.12 um)

Cds
Window (0.05 um)

CIGS

Absorber (2-4 ym)

Mo

Glass
Substrate

PucyHok 2.

12. BcTtaBuTb NponyLleHHOe CIoBo.
- 9TO yBENMYEHNE 3NeKTPUYECKor NPOBOANMOCTU BeELLECTBa Noj

AENCTBMEM BHELLHETO 3M1EKTPOMArHUTHOIO U3Ny4YeHUs pas3fiMyHOW AVHbI BOSTHbI.
CBOWCTBEHHA MOynpoBOAHUKAM W1, B HEKOTOPOW CTEMNEHW, ANINEKTPUKaM.

Kritoun
Bonpockl 1 2 3 4 5 6
MeToabl
pa3smblBaHue
AMEKTPOXMM | konebaTenb
- XpomaTtorpa
OTBeTbl HEBO3MOXHO N4eCKUM HOW creckix nnaTuHa nasepHas
meTogam CneKTpocKon
NNKOB
un
Bonpochbl 7 8 9 10 11 12
OpraHnyecku
eun nBepreHTH | MeTtannokcu doTonposo,
OTBeThbl AVBED 1,5 2 POBOA
NONUMEpPHbI as OHble NMOCTb
e
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