IIacnopra cnennanbHOCTEH
Mudp cnermansaoct: 02.00.01 - Heoprannyeckas Xumust

®opmy.ia crieuaJbHOCTH:

Heopranmvyeckass XuMHMsA — pasfel HayKd, HM3y4alOlUIUil CTPOCHHE, PEaKIMOHHYIO
CHIOCOOHOCTh M CBOMCTBA XHMHMYECKHX OJJIEMEHTOB M HMX COCJAMHEHHH, 3a HUCKIIOUYECHHEM
OpraHn4eckux coequHeHUH. OOBEKTaMU UCCIIEJOBAHUN SBISAIOTCS XUMHUECKUE IEMEHThI U UX
COEMHEHUS, BKIIIOYAsl KOOPAUHALMOHHBIE COCIMHEHHs C HEOPIraHMYECKUMH, OPraHU4ECKUMHU U
0MO JIMraHzaMu U MaTepuajbl Ha UX OCHOBE. TeopeTHYecKOl OCHOBOI HEOPraHMYECKOH XUMHU
saisiercss Ilepmonmueckuit 3akoH JI.MI. MenneneeBa. MeTonbl HEOPraHM4eCKOM XHMHH
BKJIIOYAIOT CHUHTE3 HEOPraHMYECKUX COEJUHEHUH pa3IUuHbIMU CHOCOOaMH, H3y4YeHHE UX
CTPOCHHS, XUMHYECKHX INPEBpPAIICHUA U CBOWUCTB (UIMYECKUMU U (DUZHMKO-XMUMHUYECKUMU
METOJaMHU.

O0J1acTH MccIe0BaHUI:

» OyHnaMeHTaNbHBIE OCHOBBI MOJYYEHHS OOBEKTOB WCCICIOBAaHHS HEOPraHUYECKOU
XMMHUU U MaTE€PUAJIOB HA UX OCHOBE.
Jlu3aiiH ¥ CUHTE3 HOBBIX HEOPraHMYECKUX COEAMHEHUH M 0CO00 YHCTHIX BELIECTB C
3a1aHHBIMH CBOKICTBAMM.
XHUMHUECKas CBS3b U CTPOCHUE HEOPTAaHUUECKUX COCIUHEHUMN.
PeaknrionHass cnmocoOHOCTh HEOPraHUMYECKUX COEAMHEHUH B Pa3IMYHbBIX arperaTHbIX
COCTOSIHUSIX U DKCTPEMAJIBHBIX YCIOBHSIX.
B3anMocBs3p  MeEXIy COCTaBOM, CTPOCHHEM M  CBOHCTBAMHM HEOPIaHMYECKUX
coenuHeHui. Heopranndeckue HaHOCTPYKTYPUPOBAHHBIE MATEPUAIIBI.
OnpenencHue  HAAMOJNEKYJISPHOIO  CTPOCHHMS  CHUHTCTHYECKHX U NPUPOAHBIX
HEOPraHUYECKUX COCAMHEHUN, BKIIIOYasi KOOPAMHALMOHHBIC.
ITponecchl KOMIIIEKCOOOPAa30BaHUSI M PEAKLMOHHASA CIIOCOOHOCTh KOOPAUHALMOHHBIX
coeMHeHu!, Peakiiny KOOpAMHUPOBAHHBIX JINTAH/OB.
MonenupoBaHue IpoLEecCOB, MPOTEKAIOIINX B OKPYIKAIOIIEH Cpele, PACTCHUAX U KUBBIX
OpraHu3Max, ¢ y4aCTUEM OOBEKTOB UCCIIEOBAHNS HEOPTaHUYECKON XUMHUU.
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udp cnermansaoct: 02.00.03 - Oprannyeckasi XuMus

DopMmyJia cieuAIbLHOCTH:

Oprannyeckasi XMMHUsI — 3TO HayKa O CTPOCHUU U NPEBPALLICHUSX COCAUHEHUMU, B
OCHOBE KOTOPBIX JIEKHUT TaK HA3bIBAEMbI YIJIEPOJHBIA CKEJIET — MPSMbIE U Pa3BETBICHHBIE
HEenH, pa3jnyHble IUKIBl U OOBEMHBIE (KapKacHblE) CTPYKTYpbl. BamenTHocTH yriepoza,
ocTarouecss CBOOOJAHBIMU B YIJIEPOJIHOM CKEJIETE, HACHIIAIOTCS BOJAOPOJOM WU JIPYTUMHU
aToMaMy, WIM  TIpylnnamMd,  Ha3blBAEMbIMM  3aMECTUTEISIMM.  BaxHedmmmu i
OpraHWYEeCKOW XUMUU aToMaMu-3amecTuTessiMu siBistoTess N (azor), O (kuciopon), S (cepa),
3a KOTOPBIMHU CJIENYIOT TrajoreHsl, 0op, dochop u pamee ¢ OOJBIIUM OTPHIBOM MHOTHE
npyrue osneMeHThl llepuonnueckoil Tabmuuel. Bapeupys ckener, a Takke MNpUpOAY U
MOJIO’KEHUE 3aMECTHUTENIei, MOKHO CKOHCTPYHPOBATh OECKOHEYHOE MHOXKECTBO OPraHUYEeCKUX
COEJIMHEHMIA.

Oprannueckasi XUMusl peIIaeT JBe OCHOBHBIC 3a1a4H:

® YCTaHOBJIEHHE CTPYKTYPHl U HCCIEAOBAHUE PEAKIIMOHHOW CIOCOOHOCTH OPraHUYECKUX
COEIMHEHHH;
® HANpAaBJIEHHBIA CHUHTE3 COCAUHEHHUM C TIOJIE3HBIMM CBOWCTBAMH WJIM HOBBIMU

CTPYKTYpaMu.

Bricokas mpakTHueckas 3HAYMMOCTb OPraHMYECKUX COEAMHEHHM OMpeaesiniia BO3ZHUKHOBEHHE
MHOTHX €€ CHEIHUalbHbIX pa3JesioB: XHUMHUHU KpPACUTENICH, JI€KapCTBEHHBIX, B3PBIBUATHIX M
IYIIUCTBIX BEIIECTB, CPEJACTB 3aIUTHl PACTCHHUM, TOIUIMB, HOBBIX KOHCTPYKIIMOHHBIX



MaTepuanoB U Ap. V3 opraHMYecKHX COEAMHEHHUU COCTOUT OOIbINas YacTh BEIIECTB JKUBBIX
OpTaHU3MOB.

ObaacTu nccjie10BaHHUI:

Briaenenue u ouncTKa HOBBIX COCTMHEHMM.

OTKpBITHE HOBBIX PEAKLU OPraHMYeCKUX COSIUHEHUN U METOJIOB UX MCCIICI0BAHUS.
Pa3BuTHe panmoHanbHBIX MyTEH CHHTE3a CIOKHBIX MOJIEKYIL.

PazButue Teoprn XUMHUUYECKOTO CTPOEHUSI OPTaHUYECKUX COSAUHEHUH.

Co3aHue HOBBIX METOJIOB YCTAHOBJICHHS CTPYKTYPbI MOJIEKYJIBI.

Pa3Butue cuctem onvcaHusi HHAMBUAYAJIbHBIX BEIIECTB.

BrisiBrieHHE 3aKOHOMEPHOCTEN TUTIA «CTPYKTYpPa — CBOMCTBOY.

MonenupoBaHue CTPYKTYp ¥ CBOHCTB OMOJIOTMUECKH aKTHUBHBIX BEIIIECTB.

[Torick HOBBIX MOJEKYJSPHBIX CHCTEM C BBICOKOCTICIM(PUUECKUMHU B3aUMOJCHCTBUIMU
MEXIy MOJIEKYJIaMHu.

HccnenoBanne CTEpEOXUMHYECKHX 3aKOHOMEPHOCTEHM XMUMHUYECKHUX peakluil u
OPraHUYEeCKUX COCTUHEHUMU.

YV VVVVVVVVY

[udp cnenmansrocTr: 05.16.08 - Hanorexnosiornu. HaHoCcTpyKTypHBIE MaTepHaIbl

®opmyJia ciennaJIbHOCTH:

HaHoTexH0JIOTUM ¥ HAHOCTPYKTYpPHBbIe MaTepHajbl — 00JaCTh HayKU U TEXHUKH,
BKJIFOYAIOIIAsl TEOPETUYECKUE U MPAKTHUECKHE aCMEKThI MOJy4eHUs, 00pabOTKH U MPUMEHEHUs
MarepuagoB  (OOBEMHBIX, KOMIAKTHBIX, IIOPOLUKOBBIX, IUICHOYHBIX), COCTOSAIIUX U3
HaHoMmeTpuueckux (10 100 HM) 371eMEeHTOB (KJIacTepoB, 3€PEH), CTPYKTYPbl KOTOPHIX OKa3bIBAIOT
BIMSHAE HAa WX MeXaHWYeckue, (u3N4ecKue, XHUMHUYECKHEe M OMOJIOTMYEeCKHE CBOICTBA;
pa3paboTKy TEXHOJIOTUU U O0OPYNOBAHUS ISl TIONYyUYEHUS HAHOCTPYKTYPHBIX METANTMYECKUX,
KEpaMUYECKUX, KOMIIO3MLIMOHHBIX (Ha METAJJIMYECKOW, KEepaMUYECKOW, MHHEpalbHON U
MOJIMMEPHONW OCHOBE) MATpHUIl, B TOM 4YHCJIE, C HAHOCTPYKTYPHBIMH IOBEPXHOCTHBHIMHU
(YHKIMOHATBHBIMU ~ CIIOSIMH M TIOKPBITUSIMH,  OOJIQJAlOIIUX  IIUPOKUM  CIIEKTPOM
(YHKIIMOHATIBHBIX CBOMCTB; HM3y4Y€HHUE CBA3M MEXKAY XHMHUYECKHUM COCTaBOM, CTPYKTYPHBIM
COCTOSSHUEM M CBOWCTBaMHM HAHOMATEpHUAJIOB; YCTAHOBJICHWE 3aKOHOMEPHOCTEW BIUSHUS
TEXHOJOTHH TONy4YeHHss U 00paOOTKM HAHOMATEepPHAOB HA HUX CTPYKTYpy, MEXaHUYECKHe,
XMMHUYECKHEe, OMOJOrn4eckre U (pU3MUecKrue CBOMCTBA, a TaK )K€ TEXHOJIOTMYECKHE CBOMCTBA
U3JeNni, TpeJHa3HAuYeHHbBIX IS UCIOJIBb30BAaHUS B PA3IMUYHBIX OOJACTAX TEXHHUKH, CELCKOTO
Xo3siicTBa, Oumosmorun M MeauuuHbl. OOBEKTaMH HAHOTEXHOJOTHMH MOryT OBIThb Kak
HENOCPEICTBEHHO HU3KOpa3MepHbIe 00BEKTHI C XapaKTEPHBIMU JJIsi HAHOUAMa30Ha pa3MepamMu
KaK MUHMMYM B OJJHOM H3MEpEHUU (HaHOYACTHUIIbl, HAHOMIOPOIIKH, HAHOTPYOKH, HAHOBOJIOKHA,
HAHOIUIEHKU U T.I.), TaK U MaKpOCKOIUYECKHEe OOBEKTHI (0OBEMHBIE MaTepHaibl, OTIEIbHbIC
JJIEMEHTbl YCTPOMCTB U CHUCTEM), CTPYKTypa KOTOpPBIX KOHTPOJIMPYEMO CO3JaeTcsl U
MOJIUGUIMPYETCS C pa3pellleHHeM Ha YpPOBHE OT/AEIbHBIX HAHOZJIEMEHTOB. Y CTPONCTBA WU
CHUCTEMBl CUMTAIOTCS M3TOTOBJIEHHBIMU C HCIOJIb30BAHUEM HAHOTEXHOJIOTHM, €Cclu Kak
MUHHMYM OJMH M3 HMX OCHOBHBIX KOMIIOHEHTOB SIBISI€TCS OOBEKTOM HAHOTEXHOJOTHH, T.e.
CYILIECTBYET KaK MHUHMMYM OJHA CTaJusl TEXHOJOTHYECKOro Ipolecca, pe3yiabTaToM KOTOPOil
ABJISICTCS] OOBEKT HAHOTEXHOJIOT .

ObaacTu nccie0BaHuMil:

» PaspaboTka criocoOOB IMOTyYeHHS] HAHOMATEPHAJIOB:
- CHHTE3 HAHOPa3MEpPHBIX MPOCTHIX M CJIOXHBIX OKCHUIOB, KapOHIOB, CYJIb(HIOB,
HUTPUIOB, HochuIOB U IPYTUX COCTUHEHU;
- HAHOYAaCTULl MHAWBUAYAJIbHBIX HEMCTAJUIOB, MCTAJIJIOB U CIIJIAaBOB, B TOM YHUCJIC PCAKHUX
¥ OJaropogHBIX METAIJIOB, a TAaKKE HAHOYACTHI] HAa OCHOBE MHOTOKOMITOHEHTHBIX
MCETAJININMYCCKUX CIIJIaBOB.

» MonenupoBaHue CTPYKTYpbI, CBOWCTB M IPOIECCOB TOJYYCHUST HAHOMATEPHAJIOB C
HUCIIOJIB30BAHHUEM (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX SHCPTrOoHACBIIAOIINX CHOCO60B (I/IMHy.HBCHaSI



IUla3Ma B JKMJIKHMX M Ta3000pa3HbIX cpelax, JAyromas IUla3Ma, JIa3epHOE H3IIyueHHE,
ylIapHOe CKaTWe, CMHTE3 Ha TpaHUIe pasaena ¢a3 u T.1.). [lodydeHne u BbIgeneHue
HAaHOCTPYKTYp W3 HPUPOAHBIX IPEKypCOpPOB: MHUHepanoB, oTxonoB TOLI, oTxomos
pPUCOBOTO TIPOM3BOJACTBA M T.NI. BBISBICHWE BIWSHHUA pa3MepHOTO (hakTopa Ha
(yHKIMOHATbHBIE CBOWCTBAa M KadyecTBAa HAHOCTPYKTYp. McciemoBaHue B3aMMOCBSA3H
XAMHAYECKOTO U (a30BOTO COCTABOB, CTPYKTYPHOTO COCTOSHHUS C (DU3HIECKHMH,
MCXaHHUYCCKHUMU, XUMHUYCCKUMU, 6I/IOJIOI‘ NYCCKHUMU, TCXHOJIOI'MYCCKUMU,
AKCIUTyaTallMOHHBIMA W JIPYTHMH CBOHCTBaMH HaHOCTPYKTyp. Pa3pabotka cmoco6oB
o0ecrieueHHs JJOAT0KUBYYECTH HAHOCTPYKTYDP.

HccnenoBanue MporeccoB HAHECEHHUSI HAHOCTPYKTYP Ha pa3IMyHbIE TTOITOKKH.
CoBepIIeHCTBOBAHUE CYIIECTBYIOUINX, W pa3pabOTKa HOBBIX METOJIOB MOJYYECHHUS H
aHaM3a HAaHOCTPYKTYP.

Hccnenopanue (DUBHKO-XMMHYECKHX, OHOJIOTHYECKUX CBOICTB HaHOYaCTHII,
HAaHOTPYOOK, HAHOBOJIOKOH, HAHOIUICHOK, HaHOMaJouek, TexHochep, aMopQHBIX
HaHOYaCTHII, HaHOMOI[I/I(bI/H_[I/IpOBaHHBIX HOOJIOKEK U T.II.

HoBble TEXHONOTMYECKHE TMPOLECCHl C Y4YacTHEM HAHOCTPYKTYp I CO3JaHUs
HaHOIIPCIIapaToB AJId MCAULIUHEI, 6PIOJ'IOI‘I/II/I, BCTCpUHAPUHU, paCTCHUCBOACTBA.
HccnenoBanre BO3MOXKHOCTH HCIIOJIb30BAaHHS HAHOCTPYKTYP B KadeCTBE MPEKYpPCOPOB
A CO3JaHus 6I/IOJIOFI/I‘-ICCKI/IX, MCIUIIMHCKUX TMPCIapaToB, CCHCOPOB TAKEIIBIX
METaJUIOB, CEJCKTHBHBIX (WIBTPOB, (OTOMPOBOJIHUKOB, TEPMHCTEPOB, PE3UCTEPOB,
CHPUHKIIEPOB U JIp.



