MunucTepcTBO 00pazoBanus U Hayku Poccuiickoil denepanym

denepanbHOE rOCY1apCTBEHHOE OIOPKETHOE 00Pa30BaTENbHOE YUPEIKICHUE
BBICIIETO 00pa30BaHUs
«KyOaHckuil rocy1apCcTBEHHBINA YHUBEPCUTETY
DaKyNbTET XUMHUHN U BBICOKHX TEXHOJIOTUI
Kadenpa oOuieit, HeopraHu4ecKoi XuMuK U UHPOPMALIMOHHO-BBIYUCITUTEIBHBIX
TEXHOJIOTHHA B XUMUH
D TSy Y

S o ; 083, A 7%
) --’“\whm )’Hnse@,%‘! >

L PCRPC L AN 2
TR P A% cutBEHHbg S0 S O N
> & A‘{f‘ F 0 = L "\, 2
2285 Flpopekiop me-Ha i T
scaFlpop P YyHOH pabo

PABOYASA ITPOI'PAMMA JIUCHUITINHBI

B1.B.JIB.2.2 HAHOXUMMSI HEOPTAHUYECKHX COE/IMHEHHAI

Hanpasiyienue noarorosku: _ 04.06.01 Xumuyeckue HayKu

Hanpagnennocts (mpoguins) _ 02.00.01 Heopranuyeckas Xxumus

®dopma 00yueHus OYHas/3a04Hasl

Kpacunoaap 2018



PaGouas nmporpamma mucuunnuesl 51.B.JIB.2.2 «Hanoxumus HeopraHHuecKHx
COCIUHECHMIT» COCTABIIEHA B COOTBETCTBUM ¢ DeNEPaIBHLIM I'OCY1APCTBEHHbLIM
00pa3oBaTENIbHBIM CTAHAAPTOM BBICIIETO 0OPA30BaHMs, YTBEPIKACHHBIM PUKA30M
MunoOpuayku Poccum ot 30.07.2014 Ne869 no HampaBIeHWIO TOATOTOBKH:
04.06.01 Xwumnueckue Hayku (ypOBEHb TNOATOTOBKM KaJpOB  BhICHICH
KBaTM(pUKALMK) ¥ y4eOHOro IJ1aHa OCHOBHOW 00pa30BaTe/IbHOM MPOrPpaMMBbI.

Pa6ouyro nporpammy cocTaBui:

1.X.H., podeccop kadeapbl oOLIeiH,
HEOPraHu4eCcKoi XUMHH H

MH(OPMALIMOHHO-BBIYUCIUTEbHBIX ﬁz
TexXHoJIorui B xumuu [lanowxkun B.T. e —

.

OTBeTcTBEHHbIN 3a HaNpaBjieHHe
noarotoBku 04.06.01 Xumuyeckue HayKku

npoduas 02.00.01 Heoprauuueckas XW
J.X.H., npodeccop bykos H.H. { 3
7z Vr

&

«&7 » O 2018 r.

Pabouas nporpamma oOcysxneHa Ha 3aceaHuH Kadeapbl o0lei, HeopraHu4ecKom
xumuu 1 UBT B xumuu
«E » Vi 2018 r., npotokon Noe &

3aseayrowuii kadeapoit oduiei,
HeopraHuueckoi xumuu 1 UBT B xumuu
1.X.H., npodeccop Bykos H.H. /

/e

&

YTBepxaeHa Ha 3acelaHuK Yy4eOHO-MeTOIMYeCKOH KOMHCCHU (aKyibTeTa

«I» 5 2018 r., mpotokon Ne </ .
[Ipencenarens YMK ¢axynbrera B
K.X.H., oueHt, Cropoxenxo T. I1. ~ - T

P
3aB. OT/AEJI0M aCUPAHTYPbI -
K.h.-M.H., nouent Ctporatosa E.B. —W




1 Henu 1 3a8a4 H3YYEHHSA AHCUHMIVIHHDB] (MOAYAA),

1.1 Ient ocBOEHHA NHCUHNJIHHDI,

OsHakoMIeHHe OOYMAKMIMXCS ¢ OCHOBHBIMH JOCTIDKEHUSMH B OONACTH HAHOXUMUH
HEOPTraHU4ECKHX COSIUHEHUH.

1.2 3apauu ANCUHIIHHDL,

— O3HAKOMJIEHHE ACHHPAHTOB C COBPEMEHHBIMH JOCTIKEHUAMH B (YHAAMEHTAIBLHON U
NPUKJIAJHOH HAHOXMMHH HEOPraHM4eCKHX COEIMHEHMH, aKTyanbHbIMH npobieMamu U
NepCrneKTHBAMH Pa3sBHTHSA HAHOXHMHH KaK HayKH;

—  yCTaHOBNEHHe  oOmacteii NPAaKTHYECKOTO
HEOPraHU4eCKOroO NPOUCXOXKACHH U MATEPHAJIOB HA HX OCHOBE.

NPpHMCHCHHA HaHOOOBEKTOB

1.3 MecTo AHCUHILIAHGBL (MOAYS) B CTPYRTYpE 00pa3oBaTeIbHOH NPOrpaMMbl,
Hucuurnmmza «Xumus f-3neMeHToB» ABAAETCA AUCUMIUIMHON MO BBHIOOPY U OTHOCHUTCH K
BapuaTuBHOil yacTu bnoka 1 «lucumnnuse! (MoayaH)» y4eOHOro NaHa.

1.4 IlepedeHb NIAHHPYEMbIX Pe3yIbTATOB O0YHEHHA MO AHCUHILIHHE (MOIYJI0),
COOTHECEHHDIX ¢ MIAHHPYEMbIMH PE3YJIbTATAMH 0CBOCHHA 00pA30BaTE1bHOH NPOrpAMMBIL.
IMpouecc u3yueHHs! AUCHUIUIHHBI HanpasieH Ha (opmupoBanne komnereHumii OITK-2,

ITK-1.
No Hnunekc Conep:xanue B pesynprarte u3yueHHus yueOHON DUCLIUILTHHbI
" | KOMIIET | KOMIETEHIUH {HJIH €€ obyyaroinecs JOMKHbI
m.M. EHLUH YACTH) JHATH YMETh BJAALTD
1. OIIK-2 | roTOBHOCTD AKTYAJIbHBIE BBISIBJISITD HaBbIKAMH
opraHusoBaTthk paboTy | Hay4HbI® Haubonee BBUIBJICHHS U
HCCIIEAOBATeNbCKOTO | MpOOAEMBbl B | AKTyaNnbHBIE MOCTAaHOBKH
KOJIEKTHBA B | obnacTtu TEMBbl HAay4HO- | aKTYaJBHBIX
obnacTH HAHOXHUMHH | HAHOXHMHH HCCNEAOBATENb | HAY4YHBIX
H CME@XKHBIX HayK HeopraHuyecku | ckoii padotsl B | mpobnem B
X coeduHeHHi | npodeccuoHan | obnactu
H OyTH HX | bHOIl OONacTH | HAHOXHMHH U
pelneHus CMEXXHBIX HayK
HCXO5 u3
COBPEMEHHOTO
YPOBHS
HAHOXHMHH U
CMEKHBIX
JUCLHIUTHH
2. IK-1 TOTOBHOCTB OCHOBHBIE HHTEPIPETUPOB | HABBIKAMH
HCTIONB30BATh Ha | MPHHLIMIILI, aTh Pe3yJLTaThI | HCIQONB30BAHHS
HNPaKTHKE OCHOBHEIE | TEOPHH U | IPAMBIX U | COBPEMEHHBIX
NPHHLUMIB], TEOPHH H | KOHUEMUHH KOCBEHHBIX JOCTHXKEHHH B
KOHLIEMUHH COBpPEMEHHOH | MeTOHOB obnactu
COBPEMEHHOIT HAHOX HMHH ONpeneneHus HAHOXHMHUH
HAHOX HMHH HEOPraHHYECKH | CTPYKTYPHI HEOPraHHYeCKH
HEOPTraHHYeCKHX X COEIHHEHWH | BeLIeCTB ¢ | X coemuHenmii,
coeAMHEeHU TOYKH 3peHHd | a TaK¥Ke
COBPEMEHHBIX | CMEXHBIX
XHMHYECKHX JUCLIHILTHH
TEOPHIA




2. CTpyKTypa u coaepRaHHe JHCIHILIHHDI,

2.1 Pacnpenenenue TPyA0EMKOCTH AHCUHIIMHBI M0 BHAAM padorT.
OO1as TpynoEMKOCTh AUCHMUILTUHBI cOCTaBisAeT 4 3a4.ex. (144 uaca), ux pacnpenenenue

O BUAaM padOT MPeACTaBICHO B Ta0IuLe

Ounas ghopma odyuenis
Bun yuebHo# paborbl Bcero CemecTpbl

4acoB 4
AyAHTOpHBIE 3aHATHS (BCero) 20 20
B Tom uncne:
3aHsATHS JIEKUHOHHOIO THIIA 8 8
3aHATHA CEMUHAPCKOrO TUNA (CEeMHHAPBI,
MPAKTUYECKHE 3aHATHS) ) )
JlabopatopHbie 3aHsATHS 12 12
CamocrosTesnbHast padora (Bcero) 124 124
B Tom yncne:
ITpopaboTka yueOHOro (TeopeTHHeckoro) Marepuaa 97 97
[ToaroroBka K TEKyLIEMY KOHTPOJIO 27 27
Bua npoMeskyTOUHOMM aTrTectauuu (3a4er, SK3aMeH) SK3aMeH 5K3aMeH
O01mas TpyaoeMKoCThb qac 144 144
3a4. ell. 4 4

3aounas popma 0dyuenus
Bun yuebHo# paborbl Bcero CemecTpsl

4acoB 6 7
AyaAUTOpHBbIE 3aHATHS (BCEro) 20 8 12
B Tom uucne:
3aHATHSA JEKLIMOHHOIO THIIA 8 4 4
3aHATHS CEMUHAPCKOro TUMa (CeMHHApbI,
NPaKTHYECKUE 3aHITHS ) ) ) )
JlabopatopHbie 3aHsATHS 12 4 8
CamocrosTenbHas padora (Bcero) 124 64 60
B Tom yncne:
ITpopaborka y4edbHoro (TeopeTuyeckoro) Marepuasia 97 64 33
IloaroToBka K TeKYLEMY KOHTPOJIKO 27 - 27
Bua npomexyTO4HOMH aTrTecTaumi (3a4€T, 9K3aMeH) 9K3aMEH - 9K3aMEH
Obwmas TpyaoeMKOCThb qac 144 72 72
3a4. efl. 4 2 2




2.2 CTpyKTYypa AMCUMILIHHDI:

Pacnipenesienue BumoB yueOHOM pabOThI U MX TPYIAOEMKOCTH MO Pa3neaaM IUCIUIIUHBL
Paspmens! qucnunIMHLL U3ydaemble Ha 2 Kypee (ounas ghopma)

Ko/mm4ecTBO Yacos
Ay auTopHAas FERAABY
No HammernoBanmne pa3aenos i 'paﬁm‘a OpHas
pabora
J | 1B JP | CPC
1 2 3 4 5 6 7
1.  |OcHOBBI HAHOXMMHH 21 1 - - 20
2. |HaHOXMMUsI HEOPraHUYECKUX CUCTEM 25 1 - 4 20
3. |HaHoxumusi 1 MeIUKO-OMOJIOrHYecKue uccaenopanust | 26 | 2 - - 24
4,  |Du3HUYECKHE ACTIEKThl HAHOCOTOSHHSA 22 2 - 4 16
5. |[IIpakTudeckue BOMPOChl HAHOXUMHH 23| 2 - + 17
Konrtponb 27 | - - - 27
Hroro: 144 | 8 12 124
Paznensbl auCHMIUIMHLL, M3y4YaeMble Ha 3 Kypce (3aouHas hopya)
KonmnuecTBo yacos
Ao Breayant
No HaumeHoBaHue pasncios Beero 'paﬁoTa OpHas
paboTa
JI | TI3 JP | CPC
1 2 3 4 5 6 7
1. |OcHOBBI HAHOXUMHH 21 1 - - 20
2. |HaHOXMMUsI HEOPraHUYECKHUX CUCTEM 25 1 - 4 20
3. |HaHOoXuMmHS U MeIMKO-OMOJIOrHYecKre ucciaenopanust | 26 | 2 - - 24
Hmoeo no oucyunaune: 72 | 4 - 4 64
Pa3pnesibl JMCUMIUIMHBI, H3ydaemble Ha 4 Kypce (3aounas ghopua)
KomisecTro Hacor
BHeayauT
AynuropHas
No HanmeHoBaHue pa3acnos B pabora ;;%1;3;
J | II3 JP | CPC
1 2 3 4 5 6 7
4, |DuU3HYECKHE aCMEeKThl HAHOCOTOSHUS 22| 2 - 4 16
5. [IIpakTudeckue BOMPOChl HAHOXUMHH 23 | 2 - + 17
Kontponb 27 | - - B 27
Hmoeo no oucyuniune: 72 | 4 8 60
2.3 Copep:raHue pa3ae/ioB AHCUHILIHHDBI
2.3.1 3anaTus JeKIMHOHHOTO THIIA,
dopma
HaumeHnoBauue
Ne ae— Copneprkanue pasnena TEKYIIEro
KOHTPOJISt
1 2 3 4
L, Hanopa3mepHbie O0BEKTHI, X CBOWCTBA| YCTHBbIH ONpoc
(XMMHYECKHE ACTIEeKThI), HAHOOObekThI. KoHuenmu
OCHOBBI HAHOX UMHH
HAHOXMMHMHM-  JIOKa3aTeJbCTBA  CYLIECTBOBAHUSA
HAaHOMKpA




HaHOKpHCTaJ'IJ'lH‘leCKOC OKCHIbI, Kap6H,IlbI, 60pHIlb]_,

YCTHBII ONpocC

npenaparhl ( IMKJIONEKCTPUH M JIp.)

Hanoxumus

U (pyHKUHMOHA/IbHbIE MaTepualibl Ha HX OCHOBE.
HEOPraHUYEeCKHX

KoopaunanuoHssie COEIMHEHUS c
CUCTEM i

HAHOCBONCTBaMHU.

3. o P Cunre3 He()epMEHTHBIX KOHBIOTATOB, U MOJYYEHHE| YCTHBINH OMpoC

HOBBIX Oe3uHCTPYMEHTAbHBIX TECT-CHUCTEM.

Co3naHue HOBBIX HAHOTEXHOJIOTMI Ha OCHOBE
Ouosoruyeckue

YACTHUI[ HEMETAJIOB W METAJUIOB A/ OHONOruM,
UCCIIEI0BAHUSA u

MEIULHHE U TEXHUYECKHX MPUI0KEHHUH,

4. DU3MKa-XUMHUS HAHOCTPYKTYP, HAHOTEXHOJOIMS M| YCTHBII ONpoc
HAHO3JIEKTPOHUKA. Paspaborka METO/IOB
dopmuposanus OIHOMEPHBIX, I ByMEPHBIX,

TPEXMEPHBIX TYHHEJIbHBIX HaHOCTPYKTYP.
Duzuyeckue Hccnenosanue s¢dexra 31eKTPOHHOrO TpaHCnopTa
aCIeKThI qepes CIIOJKHBIE HaHOCTPYKTYPBHI:
HAHOCOTOSHHA MarHUTOYYBCTBUTE/ILHBIE, MOJIEKYJISIPHBIE
HAHOCTPYKTYpPbl TOCHE BO3JAEHCTBHA BHEIIHETO
curHaja  (MUKPOBOJIHIOIOBO M ONTHYECKOIO
nuanasona). MccrnenoBaHue TPAHCIOPTHBIX CIMH-
napanu30BaHHBIX NTPOLIECCOB B HAHOCTPYKTYPE.

5 Hanomarepuanel a1s peLieHns 3aa4 BOZOPOAHOH | YCTHBIA ONPOC
sHepreruku. Hanomoauukaumny nonuMepHoi
KOMIOJIBITHBIX U JJAKOKPOCOYHBIX MaTEPHUAJIOB.

IIpakTuueckue o
Hanokpucrannuyeckye MarHUTHBIH MaPOLIKU 1)1
BOMPOCHI HAHOXMUMUH o
3JIEKTPOMArHUTHO# 3auThl. TexHnonoruu
MOJY4YeHUs] HAHOCTPYKTYPHbBIX KOHCTPYKLMOHHbBIX
MaTepHaJiOB U CIIJIABOB.
2.3.2 3anATHA CEMHHAPCKOrO THIA.
He npedycmompensi
2.3.3 JIaGoparopHble 3aHATHSA.
®dopma
Ne Haumenosanue nabopatopuex padot TEKYLIEro
KOHTpPOJIst
1 3 4
1. |M3yuyeHne MarHATHBIX CBOWMCTB HAHOYACTHI] KOOOJbTA B MOJUMEPHOA YCTHBII ONpPOC
MaTpHLIE METOAOM (hEePPOMATHUTHOTO PasOHaHCa
2. | XuUMHYeCKOe BHEIPEHHE HAHOUACTHI] METAJUIOB B JICKAPCTBEHHBIC YCTHBIH OTIPOC

(5]

Pa3paboTka nojuMepHOro KOMIO3MTHOIO MaTrepHaa ¢ BKIIYEHHEM
HAaHOUYACTHIL Yrieposa, oOecreynBarolie MaTepuaty HU3KYHO YISIbHYIO
TJIOTHOCTD M BBICOKYIO YAEIbHYIO MPOYHOCTb U JKECTKOCTh

YCTHBIH ONpoc




2.4 llepevenn yueOHO-METOANYECKOro obecnmedeHus 118 CAMOCTOSITeIbHOH PAdoThI
00Y4AIOUMXCH MO AHCUHIIMHE (MOAYJII0)

Hepequb yqe6H0—Mer0anecxoro obecrnieyeHus TUCLIMIUIHHBI 110

(OCHOBBI HAHOXHMHH

Ne Bun CPC ”
BBIMOJHEHHIO CAMOCTOATENBbHOMN paboTh
| 2 3
1. I. Benas KHHMTa NO HAHOTEXHOIOIHMAM ( MarepHaibl NEPBOIO BCEPOCCHHCKOIO

cosemanug) M.: JIKU 2008, 344 ¢
2. BT. Tamomkun, FO.E. Uepuemm. B.ABomsmkun «IMP B CTPYKTVpPHBIX
ncenemorarmax, M.: Kpacang 2016, 386c¢.

BOIIPOCHI HAHOXHMHH

2. |HaHOXHMHSA 1. 1O. bexkep. Cnexrpockomua. M.: Texnocdepa, 2009, 527c.
HEOPTaHHYECKIX 2. F.l'?nmaﬂ, Kpanropas xummsa (Bropoe m3manue), M.: BMHOM . Jlaboparopus
sHanmit, 2011, 533 ¢
CHCTCM
3. |HaHoXUMHS U 1. 1O. Bekrep. Cnekrpockomus. M.: Texnocepa. 2009, 527c¢.
2. T'Temsman, Ksaxrosas xumus (sropoe muinaume), M.: BUHOM.JIaGoparopus
MEIUKO- >
sHanmii, 2011, 533 ¢
Ounonornyeckne 3. B.T. lasromkun, HOE. Yepusimi, B.ABomsmkuH «SIMP B CTPYKTYpHBIX
HUCCJIEOBAHUA uccnenosanuax. M.: Kpacann 2016, 386¢.
4. 1. 1O. Bexkep. Cnexrpockomus, M.: Texunochepa, 2009, 527c.
2. B.W. bapanosckuii, KBaHTOBAas MEXaHHMKA W KBAHTOBas XuMud, M.: AKazeMmus,
2008, 383 c.
FusHeckue screT! 3. I'l'emsman, KeanToBas xmumus (Bropoe m3manue), M.. BMHOM. Jlaboparopus
HAROCOTCAHMA yHanmit, 2011, 533 ¢
4. B.T. IMasromkun, FO.E. Yepabmu, B.A.Bomsmkun «SIMP B CTPYKTYPHBIX
uccaeaoBanmax, M.: Kpacana 2016, 386c.
5. 1. HO. Bexkep. Cnexrpockonmsa. M.: Texnocdepa. 2009, 527c.
TTpakTuteckue 2. I'Tl'emsman, KeantoBas xumus (Bropoe m3manue), M.: BMHOM. Jlaboparopus

suanmii, 2011, 533 ¢
3. B.T. INawromrkun, KOE. Yepuenn, B.A.Bonpmkxun «SAMP B CTPYKTYPHBIX
nuccnemorarmax, M.: Kpacanzg 2016, 386c¢.

YuebHO-MeTOAMYECKHe MaTepuaibl Ui CaMOCTOSTENbHOH paboThl oOywaromuxcs us3
Y1cyla UHBAJIUIOB U JIULL C OrPaHUUYeHHBIMU BO3MOKHOCTAMU 3710poBbsi (OB3) npenocrasnsitores
B (hopmax, aanTUPOBAHHBIX K OrPAHUYEHHSAM X 3/10POBbsl U BOCIIPUATHS HHPOPMALMH:

Jina auL ¢ HapyLIEHUSIMH 3PEHUS

— B Me4YaTHON (hOpME YBEIUIEHHBIM LIPHPTOM,

— B (hOpMe 3JIEKTPOHHOTO JIOKYMEHTA,

Jlnst an ¢ HapyLIeHUsAMU CIIyXa:

— B neuatHOH opme,

— B (hpOopMe BJIEKTPOHHOTO JOKYMEHTA.

Jlnst mun ¢ HapyLIeHUs MU OMOPHO-ABUIATEIBHOTO allapara;

— B nevatHoi Gopme,

— B (hOopMe DJIEKTPOHHOTO JOKYMEHTa,

JlaHHBIHA mepeueHb MOKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00y4arIMXCs.

3. O6pasoBaTesibHbIe TEXHOJIOTHH.

O6pazoBaTenbHbIC

TCXHOJOTHH, HCIIOJIB3YCMBIC npu peanu3alnu

pa3IM4HBIX BHJIOB YyueOHOH padOThI. AKTUBHBIC W HMHTCPAKTUBHBIE (POPMBI
MPOBEICHUS 3aHATHI - EJIOBBIC M POJIEBBIE UIPBI, Pa300p MPAKTUYECKUX 3a1a4 U
KeiCOB, KOMIBIOTEPHBIE CUMYJISILIAK, TICUXOJIOTHYECKHE M WHBIE TPEHUHTH.




4. OuenounbIe CPEACTBA AN TEKYIIECr0 KOHTPOINA YCNEBACMOCTH H MPOMEKYTOUHOM
aTTecTALHH.

4.1 ®onj oUeHOUHDBIX CPEACTB A NPOBeAeHHA TeKyllero KOHTPOJs.

B oannom pazdene npusodumea munogote 3a0anus (npusep, odpaze) 01 MeKyiuezo
KOHMPOAA YCNe8aeMOCHty (KOHMPONs NPOGOOUMCA 8 FEYCHUE CEMECHPA, 6 mOoM wucae Oan
KOHMPORA  CAMOCIMOAMERbHON  pabomel  CMyOeHma):  3a0anus 6  Mecmosoit  hopae,
CUMYAYUOHKBIE 3004, KOHMPOAbHBIE 60NMPOCHI  OAA  NUCLMEHHO20  KOHMPOAA Ul
COBeCeO0BAHUA, KOHMPOTbHbIE pabomvl (3a0anus), memvi pedepamos, memvi # CYeHAPUN
denoauix uzp u op.

ITpumepnr 33824 AN CAMOCTOATENBHOIO PELIEHHUA

3aganue 1. Onpegenuts mowans ( Ao), MPHXOAAILYIOCA HA OOHY MOJEKYJy JIMTaHOa B
MOHOCIO€ H AaBleHHe konamnca MoHocmos (Tl).

3apanue 2, IlepeuncnuTh CTPYKTYpPHbIE XAPAaKTEPUCTHKH MOJICKYJ, BJIMSKMIHMX Ha
dopMuposanue MoHocnos JlroMrniopa-baowkerT.

3apanue 3. [Ipusectu nmpumMep H30TEPM CxxkaHUTHA MOHOCHOA JIoHrproMa-bionxkerT Ha
MOBEPXHOCTH BOAHOM (asbl

3aganue 4. [Ipusecty npumep cnekTpohOTOMETPUUYSCKHX KPHUBBIX B obnactH 230-290
HM, XapakTepu3yrIux ek Jiourmwopa-baonxerr.

3aganue S. YkasaTb OCHOBHBIe (DaKTOpbI, BJIHSIOLIMX HAa (OPMHPOBAHHE TIEHOK
Jrourmiopa-bronkeTT ¢ BkmodeHHeM HaHowacTHl koGanbra(ll) u Hukuma(Il).

3apanue 6. Kak gopmupyerca Tononorus nopepxHocTu mwieHok JIourmiopa biaomkert,
HaHEeCEHHBbIE Ha Pa3NHYHbIe MOANOKKH NPH BApbUPOBAHHH CyO(a3bl.

Baganue 7. [TlpuBecTu moKasaTenbCTBA  KOMIUIEKCOOOpPA3OBAHHS — HAHOMACTHL{
kobanbta(ll) n Hukensa(ll) B nnénkax JTroHarmopa-baomkert.

3aganue 8. Kak onpenenute nopor MNEepKOMAUMM B KOMIO3HTHBIX MaTepHajnax ¢
BKJIKOUeHHeM HaHouacTHl kobansTa(Il).

3aganue 9. OxapakTepH3oBaTb BJIHSHHe HaHodacTHL KoOanbra(ll) Ha MarHHTHBIE
CBOICTBa MaTepHAJIOB,

3aganue 10, ITokasate, uTO KOMIUIEKCOOOpa3OBaHNE HAHOUYACTHL (-METAIOB B
KOMIMO3UTHBIX MAaTepHalaX MpPHBOIHT K OOpa3OBaHHIO KPHCTANNOB pasmepoM 10-20 HM,
PaBHOMEPHO pacrpeneNEHHBIX MO TUIOIAAN TOLJIONKKH.

4.2 @oHA OUEHOUHBIX CPEACTB I NPOBEACHHA MPOMEKYTOYHOH ATTECTALHMN,

Bonpocnb! k 3K3aMeHy

Yo Takoe HAHOXHMUA

KauecTBeHHBIE H KOJIHYECTBEHHBIX aCMEKThl HAHOXHMUH

CocTaB M CTPYKTYpa HAaHOYACTHLL C Pa3NIHYHOH reOMeTpHUIECKOH CTPYKTYpOH
Hanoxomnosute! d- u f-3emenTs! ans yerpoiicts ¢a3zoBoit mamsaTe

N
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12.
13.
14.

15

17.
18.
19.
20.
21.

22

23

Co3gaHue HOBOTO MOKaJdeHHs  HAHOPAa3MEpPHBIX  OKCHOHBIX  MaTepHanB  IJid
MATHHT O3J'IeKTpOHHHKI/I

I'eTepomeranuueckue OUsAEKpHbIe KapOOKCHNATBI METaJLIOB-HOBBIA MyTb K CMELIEHO-
MeTalu4ecCKHM HAHOMAaTepHAJIOM

IMpuHIMNHaaEHAA TEXHONOIHS MIOJYMEHH HAHOMATEPHAJIOB MPH FOPEHHH IUIA3MPOoii
KBantoBasg xuMHsa HaHOMAaTepHAIOB

HoH npoeaagmui HAHOMAaTEPHAJBI

. Heopranmueckne nupo3anaT-MOCTHKOBBIE MOIMMEpPBl MEPEXOAHBIX METALIOB H

HAHOKJIACTEPHI HA UX OCHOBE

.3D HaHOKOMITO3HTLI Ha OCHOBC YOOopAgJOHYCHHOTIO JHOKCHIOA KpCMHHA H

BBICOKOANCTIEPCHBIX YACTHL] METAIOB

Hanopa3smepHbié KaTOAHBIE KATAH3ATOPOB /IS TOILJIEBHBIX 3JIEMEHTOB
MukponopHcTele KOOPAHHALHOHHBIE TOJHMEPH! U CYNIPaMOoNeKyJIApHble aHCAMOIH
HaHOKOMNO3UTEI ¢ NOAHMEPHBIMU MaTPULIAMH

. KonyouHbie HAHOMMYJILCHH U HAHOCYCIIEH3HH
16.

BbicOKO WHAYKUMOHHbIE MAarHHTO-MATKHME IUIEHOYHBIE HAHOKOMIIO3MTa Ha OCHOBE
AxKene3a

TepMuueckas nnasMa B HAHOTEXHOJOIT

HaHokpucTaninueckye CBepXnpoBOIHHUKH

HayuHble OCHOBBI TEXHONOIHH NOJYUYEHUA P35 € HCIIONB30BaHEM HAHOTEXHOJIOTHIL.
Pazpaborka rubpuaHBIX HAHOCTPYKTYPHPOBAHHBIX 30HAOB

MHOTrOKOMIOHEHTHBIE OKCUAHBIE MOKPBITHA AaTYUKOB AJIS CHCTEM 3allHTbl PEaKTOPOB U
Ip. YCTPOHCTB

KoHBepreHuny OHOMOTHYECKHX H HEOPraHHYECKHX OOBEKTOB

. IpuBecTn MpUMEpHI NPUMEHEHHE HAHOKOMIIO3HTOB B SHEPreTHKE
24.

HaHoruOpHaHeie OpraHo-HeOPraHU4eCKHH CTPYKTYPbI

BOHpOCbI IK3aMEHA OXBATBIBAKT BCC TCMBI BHIIIC OTMCUCHHBIX Pa3acyioB H B KAYMECTBO

npuMepa NMPHBOOUTCA TUMIOBOH MpHMep OuieTa:

DdenepanbHOe rocyaapcTBeHHOe 00pa3oBaTeNbHOE YUpekaeH e

BBICIIETO NPO{ieCCHOHANILHOTO 00pa3oBaHus
«KYBAHCKHH 'OCYJAPCTBEHHBIH YHUBEPCHTET»

Kadeapa obmeii, Heopraunaeckoit xumuu 1 HBT B xumuu
Ix3ameHaunonnbiil Bunaer Ne
Sucuunauna «Hanoxumuna Heop2anudeckx coeounenuiin

no crequaasuocnie 02.00.01 — Heopeanuueckan xumun

Co3paHHe HOBOTO MOKaJIeHHS HAaHOPA3MCPHBIX OKCHOHBIX MAaTCPHANB OJA

MAarHHTO3JICKTPOHHHKH

2.

HaHOKOMNO3HTHI ¢ MONMHMCPHBEIMH MaTpHUOaMH

3asenyrouuii kadenpoi HH. Bykos



OueHOUHBIE CpencTBa JUIA HHBAJNHAOB U JIML ¢ OrPaHHYEHHBIMH BO3MOXKHOCTAMH
30POBbS BHIDHPAIOTCS C YUETOM HX HHIHBHAYAIbHBIX MCHXO(H3NUECKUX OCOOEHHOCTEH.

— MpH HeOOXOOWMOCTH HMHBaJHAaM M JNHUAM € OrPaHU4EeHHBIMH BO3MOJKHOCTSIMH
300POBbS NPEJOCTABNAETCS AOMONHUTENEHOE BpeMs AN MOATOTOBKH OTBETA HA SK3aMeHe,

— [pU POBEAEHHU MTPOLEAYPhI OUEHUBAHHUA PE3YJIBTATOB O0OYUEHNs HHBAINAOB H JIUL C
OTPAaHHYMEHHBIMH BO3MOXKHOCTAMH 310POBbA NPEAYCMATPUBACTCH HCIOIb30BAHHE TEXHHYECKHX
CpeAcTB, HEOOXOAMMBIX HM B CBA3H C HX HHAWBHAYANIbHBIMH OCOO€HHOCTSMH,

— TpH HEOOXOOUMOCTH AJIS1 OOYYaIOWHXCA ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMH 340POBbA
M HHBAJWJOB NPOLEAYPA OLEHHUBAHHMA PE3yJbTATOB OOYHMEeHHsA MO AHCLMIUIMHE MOXET
MPOBOAUTBCHA B HECKOJIBKO 3TAIOB.

IIpouenypa oLeHUBaHHA Pe3yNbTATOB OOYYEHHS HHBANHAOB H JIHL C OrPaHHYEHHBIMU
BO3MOKHOCTAMH 3JOPOBBS MO IJHCLUUIUIHHE (MOAYNIO) MpeAyCMaTpuBaeT IpefocTaBleHHe
uapopmann B (opmMax, aganTUPOBAHHBIX K OrPAaHHYEHUAM HX 3AOPOBBA H BOCIPUATUA
UHpopMaLn:

Jns nuy ¢ HapyLIeHHAMH 3peHHUs:

— B MeYaTHoIi popMe yBenu4eHHbIM WpHPTOM,

— B (pOpME JIEKTPOHHOTO TOKYMEHTA.

JLst muL ¢ HAPYLIEHHAMH CIyXa.

— B mevaTHoii popme,

— B (hopMe 3JIeKTPOHHOTO JOKYMEHTA.

JList UL ¢ HapyYLIEHHAMH OIIOPHO-ABUIATeNIBHOTO aIapaTa:

— B IIe4aTHOH dopme,

— B (hopMe 3JIeKTPOHHOTO JOKYMEHTA.

JaHHEIH nepeueHb MOXKET ObITh KOHKPETH3WPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTa
obyqamuxes.

5. IlepeveHb OCHOBHONH H AOMONMHHTENBLHOH Y4¢OHOH JMTepaTypbl, Heo0XxoanMOl
AJIA 0CBOCHHA AHCLHIIHHBI (MOAYJIRA),

5.1 OcHoBHas iMTEpaTYpa:

1. Ceprees I'.b. Hanoxumus. - M.: Knmkneriit nom "YHausepcurer”, 2009, - 334 ¢,

2. Illadatuna T.H., l'onyber A.M. HaHoxuMHA H HaHOMaTepHaNkbl. yuyebHoe mocolue.
M. MI'TY uM. H.3. bBaymana, 2014,

JLnist 0CBOSHUS AUCHMINIMHBI HHBAIHAAMU H JIMLIAMH ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH
300POBbSl HMEIOTCA H3AAHHA B SJIEKTPOHHOM BHAE B 3JIEKTPOHHO-OMONHOTEUHBIX CHCTEMax
«Jlane» u « FOpaim»,

5.2 JonoaHUTENbHAS JJHTepaTYpa:

1. I Kyk «kBaHTOBasA Teopus MOJIEKYJISAPHBIX CHCTeM. ExuHEIi nogxonm» (yyeOHoe nocobue)
OONTOTNpYAHBIHA: UHTeIeKT, 2012, 255¢..

2. B.B.CtapocTuH «MaTepuaibl H METOABI B HaHOTexXHONorum» M.: BUHOM, 2008, 431C..

3. ¥omu XKy n JKaHIHHLAHT, «PacTpoBas 31eKTPOHHAS CNIEKTPOCKONHA U1 HAHOTEXHOJIOTHH !
M.: BHUHOM, 582 C,

5.3. llepnoanyecKkne H3AaHUA:
INepuoauueckue W3faHUA: KypHauIbl — «Ycnexu xumun», QKypHan oprannveckoi
xuMuu», «Journal of Organic Chemistry», «Tetrahedron Lettersy».

6. Ilepedenp pecypcoB  HHGPOPMALUHOHHO-TENEKOMMYHHKALUHOHHOH  CeTH
«HHTepHeT», He00X0ONMBIX AJIfl 0CBOSHHS AHCUHILIHHBI (Moayasn).
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1. http://journal.issep.rssi.r/ - CopocoBckui oOpa3oBaTeNnbHBIN KypHa

a TAK:XKe, UHTEPHET CalThl BEYIUIHX rocyapCTBeHHbIXx BY30B 1 Hay4HBIX OpraHuzaLui
PO MT'Y, CITI6I'Y, PXTY, HT'Y, Ky6I'Y, PAH P® u gp.

3apyOexxHble Benyue Hay4Hbie H yuebHble Lerpel: NBS USA, MTI UK, ChLab Japan,
NSRDS u ap.

HHTepakTHBHaA 0a3a DaHHBIX KHHT H »KypHanor SpringerLink.

Xumuueckuii pepaxrop ChemSktch:http://www acdlabs.com

Poccuiickoe  odpasovsanue, edepansnniii nopman  [Oduyuansuviiy cairmj — URL:
http://www.edu.ru

7. MeToanueckne YKa3aHHA AJas O00YYALIHXCA N0 OCBOCHHIO AHCHHILVIHHBI
(moayns).

B oannom pazoene onucsisaemcs Opeanu3aytiss HpOYecCa O OCHOGHBIM BUOAM 3aHAMUT 1
OCOBEHHOCHIM HX HPOBLORHUA NP U3YUEHUN OAHHOZO KYpCd

Hanpunmep,

Ilo wypcy npedycrvompeno nposedenue IEKYUOHHOIX 3AHAMUN, HA KOMOPLIX Odemcs
OCHOGHOM CUCITHEMAMUINPOBAHNBITE MAMEPUAT, HPAKMHUYECKUX 3AHAMIL ... ...

Bascnedimum nnanom Kypea A618emea CAMOCIOAMENbRAA paboma RO ducuuniune
(nodyue)........

Ilpueodamea sudvi/ghopmur CP, cpoku geimoanenus, popmer konmpoaa. Undopmayun no
OUHHOMY Pa30ey 00axcHa coomuocumsea ¢ nn. 2.1 u 2.2 patouedi npozpamel.

Pazoen ochopmnsiemea 6 asmopckodt pedaryuu ¢ yuemom cheyupuxy npenooasanis
cucyuniunst (MOOYAR).

B ocBOGHHM AHCLMINIHHBI HHBAIMAAMU H JIHLAMH ¢ OTPaHHYEHHBIMH BO3MOQXKHOCTSIMH
3M0pOBb OONBLIOE 3HAUEHHE HMEET HHAUBHAyaubHas ydyeOHas paboTta (kOHCymbTanuH) —
OOTIONHUTENbHOE pasbiCHeHHe yueOHOro MaTepHana.

HWHouBuayanbHble KOHCYJAbTAUHH MO MpeaMeTy SBAAIOTCA BAKHBIM  (DAKTOPOM,
CnocOOCTBYIOIUM HHANBHAYAIN3AUNH OOYUEHHS H YCTAHOBJICHHIO BOCITHTATENBHOIO KOHTAKTA
MeXAY MOpenoAaBaTeNeM H OOYMAIMIMMCH WHBAINAOM MM JIMIOM € OrPAHHYMEHHBIMU
BO3MOKHOCTAMH 30OPOBbA.

8. llepeyeHr HHGOPMALHOHHBIX TEXHOJOTHIl, HCMIOABL3YEMBIX NPH OCYIIECTBJIeHHH
00pa3oBaTeNLHOTO NpoUecca N0 AHCUHILIHHE (MOAYI0). (NPH He00X0AHMOCTH)

8.1 Ilepeuenb HHPOPMANHOHHBIX TEXHOJIOTHIH.

Hanpumep,

— Komnwiomeproe mecmupoeaniie no nmo2am u3yueHus pasoeios OHCYunitHbl.

— Ilpoeepra Oomaunux 300antilt 4 KOHCYToMUPOBAHNE NOCPEOCMEOM 3IACKIPOHHOMN
HOYBL.

— Hcenone3oeanue 31e KIMPORHBIX NPE3eHMAayuil Npu RPOGeOeH Y NPAKMUYECKUX 3AHANIUL.

llpumevanue: ecan no Oannot Oncyunanne He NPEOYCMOMPEeHsvl WHGOpMaynOHHbIC
MEXHORO2HN, MO HEODXOOUMO IMO YKAI M.

Hanpumep: unpopmarjuonnsie mexnonozuu - ve npedycmompenst

8.2 IlepeyueHb HeoDX0ANMOTO NPOTPAMMHOTO o0ecTIedeHH .

Vkazeleaomes, ecii _ucnoas3VIOmes, oyuaiotniie KOMHBIOIMEPHBIE HPOZPaMmsl  ho
OMOeTbHOIM  PA30CAAM  WIH  MeMAM W__HMOABKO _Hie, K KOMOPbuIM UMECMCA OOCHYH 6
YHUGEPCUMEME (8 DUOIHOMEKE, KOMINBIOMEPHBIX KAACCAX U/ UMY HA Kaheopax).

Hanpumep,

— Hpoecpammur, demoncmpayny eudeo mamepuaros (npouzpvisamens « Windows Media
Player ).

— Ilpozpammer 0aa Oemoncmpanuu 1 co3oanus npesenmanuii («Microsoft Power Point»).
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8.3 Ilepeuenb HH(POPMALHOHHBIX CMIPABOYHLIX CHCTEM:

Vkazeleaomea mosbko me, K KOWOPbIM HMEeHCa O0OCmyn 6 YHueepcumeme (8
Bubanomere, KOMHBIOMEPHBIX KAGCCAX WU HA Kahedpax).

1. CnpaBouno-npasosa cucrema «Koncyasranr [Imocy (http://www.consultant.ru)

2. DnexTtpoHHas OubnuoreuHas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

wm.o.

9. MaTepHANBHO-TEXHHYECKAS

6asa, mwHeolOxoaumasm a8 OCYIECTBJICHHS

00pa3oBaTeILHOTO Mpouecca Mo AUCUHIIHHE (MOAYJII0).

MaTepHaJ’leO-TeX HHYEeCKoe obecneuyeHHe NUCLUUTLINHE

Ne Bun pator
(MOAYJIA) H QCHALEHHOCTD
i Jexynonnvie 3anamun | Jlekyuonnas ayOumopus, OCHOWEHHAA HPE3CHMAYUONHON
MEXHUKOH (NPOEKmOop, 3KPAH, KOMRulomep /HOymoyKk, ...) u
COOMBEMCMEYIONUM NpOZpaMMHbIM obecnevenuenm (I10) ...
CHEYUATNINPOCANHDIC OEMOHCIIPAYUOHHBIC
CMEeHOB! (Haumenoeanue) 4 YCIAHOBKY
(Haumenosdne);.
2. Cemunapcxue 3auamus | CHEYUATOHOE NOMEUEHNUE, OCHAUEHHOE {Repevuciums
OCHOGHOE 0BOpYyOO6ante) ...

3 Havopamopnuere Jabopamopua,  yKOMRAEKMOBAHHAA — CHENHANUIUPOCAHNOH
3AHAMUSA MeDENbIo U MEXHUHECKUMU CPEOCMEAMY O0YYeHUA ... ...

4. Kypcoesoe Kabunem ona setnoanenus kypcossrx pabom
HPOEKMUPOBAHIUE

3 I'pynnosvie Ayoumopusa, (kadunem) ... ...

(unousudyaivrvie)
KOHCYRomayuu

6. Teryiyuii  kowmpons, | Ayoumopus, (kabunem) ... ..
HPOMENCYIMOYHAA
ammecmays

7. CamocrosTenbHas KabuHer 1mna camocrosaTenbHoH padoThl, OCHALUEHHBbII

pabota KOMIbBIOTEPHOM TEXHUKOH ¢ BO3MOKHOCTBIO MOAKMIOYEHHA K
cetu «HHTepHET», NPOrpaMMoil 3KPAHHOIO YBENHYEHUA H
obecreueHHbIH AOCTYNOM B 3JIeKTPOHHYK HHGMOPMAaLHOHHO-
00pa3oBaTeNbHYIO cpely YHHBEPCUTETA.

NoNe | Tlepeuens Ne INepeuens nadopaTopHOro IMepeueHs u
naboparopuii ayauro | obopynosaxus * PE3YIBTATHI

pHuu Hay4HO-
UCCaen0BaTENbCKH
X pa3paboToK,
OCYIIECTBIIAEMBIX
Ha Gase
naboparopuu *

1 Jaboparopus Yuebno | UK-®@ypoe cnexrpomerp VERTEX- | I[Toaroroska u
CIEKTPOCKONUU | - 70, cnextpodoromerp UV-VIS NPOBEIeHHE
koopauHaunoHH | Metond | HITACHI U-3900, KP-ciekTpoMeTp | aCTHPaHTCKHX
bIX coeauHeHud | yeckuii | SPEX RAMALOG, Hay4YHO-

ueHtp | anunHOBONHOBGI MK-bypre HCCIeIOBATENIBECKH
HaHote | cnexrpomerp JIADC-1000, x pabor
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XHoaor
1507

KOMITBIOTEPDI, AHATH3aTOP KUIKOCTH
dmoopart naHopama -02,

ACMHPaHTOR Mo
XHMHH

JlaGoparopus 136 C | ycraHoBKa ANA OcaKOEHHS TOHKHX KOOPAHHALUHOHHEI
CHHTE3a mnenok CCR Copra Cube ISSA, X COEMUHEHHI
KOOPIAMHALIHOHH cymibHeli wkag CIHIY, nozaTopsr
bIX COeTUHEHUH ABTOMATHYECKHE, MIHTKA
3AEKTPHYUECKAs, MELIANKa
MAarHUTHAsA, BEChl AHAJIHTHYECKHE
Shinko HTR-220CE.
JlaGoparopus 136 SIIP-cnexkTpoMeTp, HK- | IIpoBeneHue
duznIecKkHx CMIEKTPOMETP IR-70, NAWTKH | UCCIEO0BaHH
METOA0B IAEKTPHUYECKUE, KOMITBIOTEPEI, | KOOPAHHALHOHHBI
UCCIeI0BAHHS MeInajaka MArHHTHAS, BECHI | X H KOMITO3UTHBIX
ananutudeckue BJIP-200. MaTEpHAJIOB
JlaGoparopus 422C MpOrpaMMaTop HMNOyNbCHOrO ToKa | Iloarotoeka u
INEKTPOXHMHYE BK1760A, BakyyMHBIl CYIIHNIBHBIH | MPOBEEHHE
CKOT'O CHHTE3a mkad mwes-65/3.5. ACTIHPAHTCKHX
paboT, Hay4YHO-
JlaGoparopus 424 C Beckl aHanuTHdeckue Adventurer | HCCIEOOBATENBLCKH
HEOPraHHYECKOT Ohaus, Memajka MarHuTHas ¢ | X pabot
O CUHTE3a IOAOTPEBOM MM-5, IUIUTKH | &CTTHPAHTOB MO
3AEKTPHYECKHUE, XOJONHJIBHUK | XUMHH
Candy. KOOPAHHAUHOHHEI
X COeAMHEHHH
JlaGoparopus 426 C | UcTOYHHK TOKa, CYLIHJIBHBIN wWKad,
XUMHH pH meTp-uoHoMep «MynbTUTECT
KOOPIHHALHOHH 111-1», CTAHLIHA pabouas,
BIX COEMUHEHHH noteHioctar IPC FRA, memanka
marauTHas Leki MS1.
JlaGoparopus 428 C | paboyasg cTaHUMA, HCTOYHHK TOKa
OuoHeopraHuye CT-562-M, cnekrpodoromerp Leki
CKOH XUMUH SS 2110 UV, memnanka MarHuTHas,
J03aTOP KaneJbHbI.
JlaGoparopus 443 C | Ilpubop s onpeneneuus | Iloorotoeka u
3aIIHTHBIX npouHoCcTH 1UIEHOK, «KoHcranTta V- | nposeneHue
NOKPBITHI 1A», pabouas CTaHUMA, CYIIHIBHBIH | ACIHPAHTCKHX
wkad MIC-80-01 CITY, mydeneHelii | paboT, HAy4YHO-
wkad SNOL, BeChbl | HCCIeOOBATENbCKH
TexHOXHMUMecke  Acom  JWI, | x paGor
anre3uMeT] Posi-test AT-A, | aCIHPAHTOB 1O
anMasHblii  CTAHOK AN Pe3Kd | XUMUH
BBICOKOTIPOYHbIX KOMIMO3UTHBIX | KOOPAHHALUOHHBI
MaTEPHAJIOB, X COeIHHEHHH
Jlaboparopus 435C Cnexrpodporomerp Leki SS 2107,
XHUMHYECKOH Becrl snekrponnbie Leki B 5002, pH
TEXHOJIOTHH H metp, «IJkenepr-001-1», Mewanka
MaTepHAIOBEAS MarHuTHas ¢ nogorpesom II3- 6110,

HHA

mybenbHas neyvb LOTP,
Berpaxuparens IKA C-MAG HS7,
teepooMep TK-2ZM, uentpudyra
naboparopnaa LIEH-16, mukpockon
MeTauorpadpuuecKuii AJbTaMu.
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JlaGoparopus 433 C | AGpazumerp Taber Abraser,
KOMIIO3UTHBIX Mellanka ¢ TMOAOTPEBOM, TMUIMTKH
MaTepHaIoB 3AEKTPHYECKHUE, BECHI
aHanuTuueckue BJIP-200, memanka
MarHuTHas, TEPMOCTAT  BOJSHOH
MPOTOUYHBIH,

Taxxe B Kybl'Y ¢yuxunonupyror YHIIK «Ananut» u LleHTp KOJUIEKTUBHOIO
NONB30BaHUA «JIHarHOCTHKA CTPYKTYPhI U CBONCTB HAHOMATEPHAJIOBY», B KOTOPBIX HMEETCH
YHHKAJIBHOE BBICOKOTEXHOJOTHYHOE COBPEMEHHOE OOOpYINOBaHHE, MO3BOJMAIOLICE BBHINONHATH
Hay4HO-HCCNeIOBaTeNbCKYI0 padoTy Ha BBICOKOM YPOBHE. CKaHHPYIOWIMH 3JIEKTPOHHBIN
MHKPOCKOII ¢ 3HEProAucnepcuoHHoi npucraskoi JSM 7500F, aroMHO-CHIIOBOH CKaHHPYHOIIHH
mukpockon JSPM 5400, DI1P cnexrpomerp JEOL FA-300, AIMP cnekrpomerp JNM ECA-400.
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