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1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI
1.1 leanb AMCHUNIMHBI

HNucuumnuna «HaHoxumus» npeaHa3HadeHa [Uisl CTYIEHTOB (pakyiabTeTa XUMHH U
BBICOKMX TE€XHOJOTHM W 3HAKOMHUT C COBPEMEHHBIMU MPEACTABICHUSIMU O HAHOCTPYKTYPHBIX
MaTepuanax, UX CBOWCTBAX, METOJAX MX MOJYYEHHs U UCCIEAOBaHMSA. Boibiioe KoJIM4ecTBO
y4eOHOr0 BPEMEHHM YIENsAeTCd M3YYCHHI0 CBOWCTB HAHOYACTUIlI METAJUIOB, YTIJIIEPOIHBIX
HAHOCTPYKTYP M KOMIIO3UTHBIX MaTepuainoB. I[logpoOHO paccMaTpuBalOTCs COBPEMEHHbIE
MHKPOCKOIUYECKHUE METO/IbI UCCIEIOBAHUS CTPYKTYPbl HAHOMATEPHUAJIOB.

Hanoxumus - nuHaMHUYHO pa3BUBarOIascs 00JacTh 3HAHUH, MOCTOSHHO PACHIMPSIONIAS
KOJINYECTBO OOBEKTOB MCCIIEJOBaHUS W TMpenjararomas Bc€ Oojiee HOBBIE BEIIECTBA H
MaTepuaibl, 00JaJame HeOOBIYHBIMH U BaXXHBIMU CBOMCTBaMHU. ['71aBHOM 0COOEHHOCTHIO
JAHHOTO pa3jiejla HAyKW SBJISIETCS MOCTOSHHBIA MPOIECC OOHOBJIEHHS 3HAHUW O CBOMCTBAX
BEIIECTB M MaTepualioB, Bc€ Oojee MHTEHCHBHOE HCIOJIb30BAaHUE HAHOOOBEKTOB U
HAaHOMATEPUAJIOB B COBpEeMEHHOM wmupe. MmeHHO mno3tomy aucuuiuinHa «HaHoxumus»
ofOecrieunBaeT KOMIIAKTHOE KOMIUIEKCHOE TMPEJCTaBICHHE O COCTOSHUU COBPEMEHHOMN
XUMUYECKOW HAYKH B IIEJIOM, 0CO00 yJeisisi BHUMAHHUE MPAKTUYECKOMY NPUMEHEHUIO YKe
M3BECTHBIX XMMHUYECKUX BEIIECTB U MPOTHO3UPOBAHUIO CBOMCTB BHOBb OTKPBITHIX OOBEKTOB.

OCHOBHOU LIEJTBIO TUCIHUIUIAHBI SBISICTCS (POPMUPOBAHUE Y CTYJACHTOB MPEACTABICHUS O
METO/1aX MOJIYYEHHUS U UCCIIEI0BAHNS COBPEMEHHBIX HAHOCTPYKTYPHBIX MaTepUAIIOB.

1.2 3agaun TUCOUILTAHBI

33,[[&‘11/1 y‘le6H0ﬁ JUCITHITIINHBI «HaHOoXUMMS» COCTOST B OCBOCHHUU HpO(beCCI/IOHaJ'ILHHX
3HAHUH U IIOJIYYCHHU U HpO(i)GCCI/IOHaJII)HI)IX HaBBIKOB B 00JIacTU COBPCMCHHBIX HAaHOPa3MCPHBIX
CUCTEM U HAHOCTPYKTYPHBIX MAaTCPUAJIOB, a TAKIKC MCTOHNOB UX IMOJYUYCHUA U UCCIICAOBAHU.

1.3 MecTo AucuuIuInHbl (MOLYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucunnnmza «HaHoXumus» OTHOCUTCS K BApUATUBHOM YaCTU U SBJBIETCSA AUCLUUIUIMHOU
10 BBIOOPY CTYJEHTA.

OcBoeHuto JTAaHHOU JUCHUILIUHBI MPEAIECTBYET U3y4EHHE JUCLIUILIMH
«Heoprannveckas xumus», «Puszukay, «Dusznueckas xumusy». I[lapaminenbHo ¢ JgaHHOU
JUCLUUIIMHON uneT wu3yueHue KypcoB «KosmnounHas xumuss» U «BBICOKOMOJEKYISIpHBIE
COCJIMHEHUS.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

W3ydyenne paHHOW y4yeOHOW JMCHUWIUIMHBI HAmpaBlIeHO Ha (OPMUPOBAHHUE Y
00ydJaromumxcsi  CIEAYIONMX  00menpodecCHOHATBHBIX/MTPOPECCUOHATBHBIX ~ KOMIETEHITUN
(OIIK/TIK):

No HNupexc Cogepxanre B pesynbrate n3yueHus: yaeOHON AUCIUTIIHHBI
. 1; KOMIIET | KOMIETCHINH (Wn eé oOy4aromecs qOJDKHBI
7| eHOUH 4acTH) 3HATH yMeThb BJIAJIeTh
1. OIIK-1 | CnocoOGHOCTBIO OCHOBHBIE OCYIIECTBIISATh HaBbIKaMU
HCIIOJIB30BATh busnyeckne W | KUIKO(DA3HBIN XAMHYECKOTO
MOJIYYCHHBIC  3HAHMS | XMMHUYECKHE 1abopaTopHbI | cuHTE3a
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Ne Nupeke Conepxanue B pesynbrare u3ydeHus ydaeOHOM JUCIUTUIMHBL
. 1; KOMIIET | KOMIIETEHIMH (Wiu e o0y4aromuecs: JOIKHbI
| eHmuu Y4acTH) 3HATh YMeTh BJIaJeTh
TEOPETUYECKUX OCHOB | METOJIBI CUHTE3 HEOpPraHUYeCKU
(dyHIIaMeHTAIbHBIX MOJTy4eHUS HAHOPA3MEPHBIX | X HAHOCUCTEM U
pa3nenoB XUMHH TPU | HAHOCHUCTEM YacTHUIl MEPCIIEKTUBHBIX
pelieHuu OpPTaHUYECKUX
npodeccnoHambHbIX MOJIEKYT
3a/1a4
2. OIIK-3 | CmocoOHOCThIO 0COOCHHOCTH yCTaHaBIIMBATh
WCIIOJIb30BaTh busuku U | B3aMOCBSI3b
OCHOBHBIE 3aKOHBI | XUMHUH CTPYKTYpBbI
€CTECTBCHHOHAYYHBIX | HAHOPa3MEPHBIX | HAHOPA3MEPHBIX
TUCIUILTAH B | cucTeM U | CHCTEM C HX
npoeccHOHaTbHON HaHOCTPYKTYpH | (pu3uko-
JeSITeIbHOCTH BIX MaTEPUAIOB | XUMUYECKUMU
CBOWMCTBaMH
3. [1IK-2 BiagenveMm 0a30BBIMU | OCHOBHEIE HaBBIKAMU
HaBBIKaMU busnueckue WCCIICTOBAHMS
WCIIOJIb30BAHUS METO/IBI HAaHOPA3MEPHBI
COBPEMEHHOM WCCIICIOBAHUS X CHUCTEM
anmnapaTtypsl MpH | HAaHOPA3MEPHBIX CHEKTPaTbHBIMU
MIPOBEJICHUU HAYYHBIX | CUCTEM METOJIaMH, a
HCCIIeIOBaHUI TaKxe
00paboTkn |
UHTEPIPETALNH
MOJTY9E€HHBIX
pE3yIbTaTOB

2. CTpyKTYpa M coiep:KaHNe JUCIUIITHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6mas TpyA0EMKOCTh TUCHUIUIHHBI cocTaBiseT 4 3a4. efl. (144 yaca), ux pacnpeneneHue
110 BHJIaM paboT MPeICTaBICHO B TaOJIUIIE.

Bun yuebnoi paboThl Bcero CemecTtpsbl

4acoB 7

KonrtakTHas padora, B TOM 4ncJje:

AyauTOpHBIE 3aHATHS (BCEro): 72 72

3aHATHA NEKIIUOHHOTO THUIIA 36 36

3aHATHS CEMUHAPCKOTO THTIA (CEMHHAPHI,

MPAKTUYECKHE 3aHITHSI, TPAKTUKYMBI, JIA0OpaTOpPHBIE 36 36

paboThI, KOJUTOKBUYMBI ¥l HHBIE aHAJIOTUIHBIS

3aHSITHS)

HNuasi koHTaKTHasi padora:

KonTpons camoctositenpHor paboTsl (KCP) 4 4

IIpomexyrounas arrectauus (MKP) 0,5 0,5

CamocrosiTejibHasi pa6oTa (Bcero), B TOM YHCIE: 40,8 40,8

Odopmiienne 1abopaTOpHBIX paboT 14 14
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M3ydyeHne TeopeTHUeCcKOro MaTepuaia 14,8 14,8
IToaroroBka K TEKyIeMy KOHTPOJIIO 12 12
KouTtpoJs:
IToaroroBka K 3K3amMeHy 26,7 26,7
Bua npomexxyTouHol arrectauuu (3a4eT, IK3aMeH ) 3a4eT, YK3aMEH
Oo01mas Tpy10eMKOCTh | Yac. 144 144

B TOM YK CJie KOHTAKTHAsA

76,5 76,5
pabora
3a4. el. 4 4

2.2 CTpyKTYypa QM CHUIIMHBI:

Pacnipenenenue BumoB yueOHOM pabOThI M UX TPYAOEMKOCTH I10 pasjiesiaM JHUCIUILIAHEIL.
Pa3znenbl AuCIUIUINHBL, U3y4aeMbie B 7 ceMecTpe.

No KommuecTtBo wacos
R AynuropHast BueayauropHas
pasn HaumenoBanue pazienon YAHTOP YAUTOP
ol Bcero pabota paborta
JI 113 JIP CPC
1 2 3 4 5 6 7
1. |BBenenue 6 2 2 2
2. |CBoiicTBa HAHOMATEPHUAJIOB 16 6 4 6
MeTtobI Hccae0BaHus
3. $ a 14 6 2 6
HAHOOOBEKTOB
4.  |Croco0bl MOTydeHHUs] HAHOYACTHI 37 8 16 13
Y CcTOMYUBOCTh U METOJIbI
5, 8 16 6 4 6
cTaOWIN3aluy HaHOYACTHI]
6. |YrieponaHble HAHOMATEPUAIIBI 23,8 8 8 7,8
Hmozo no oucuyunnune: 36 36 40,8
2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3ansTHS JEKIIMOHHOI0 THIIA
Hanmenosanue dopma TeKyIIero
Ne Copepxanue pa3zena
pasnena KOHTPOJISI
1 2 3 4
1. Baenenne Hctopust pa3zButuss HaHoHayku. CoBpeMeHHBbIC| pellleHue 3a1a4
NpEJICTaBICHUsI W TEHICHIMH  Pa3BUTUA
HAHOXVMHH.
2. CaoiicTBa Pa3mepHbie 3¢ ekt B HAaHOXUMUH.| PpEILICHHE 3a/1a4
HaHOMAaTepHAIIOB (CTPYKTYpHBIE M DJICKTPOHHBIC «MarmdecKuey
qHCTIa.




3. CaoiicTBa 3aBUCUMOCTh PEAKLMOHHOM CIIOCOOHOCTH M| peIIeHue 3a/1a4,
HaHOMATEPHUAJIOB |()U3MYECKUX CBOWCTB OT pasMepa KJIacTEpOB. JIP1, JIP3
OnTuueckue CBOIICTBa METAJIINYECKUX
HAHOYACTUI] M  KJIACTEpOB:  IUIA3MOHHOE
MOIJIOLLEHHE, Teopust Mu.
4, CaoiicTBa OJIGKTPUYECKUE W MarHuTHBIE  CBOMCTBA| pEIICHHUE 3a/1ad,
HAaHOMATEPHAJIOB [HaHOMaTepHuaiioB. KaranuTuueckue cBOWCTBa JIp4
HAHOYACTHII.
5. Mertoubl [IpoceeunBaromas 51 CKaHMUPYIOIIAsi| peLIeHuE 3a1a4
HUCCJICIOBAHUA  (3]ICKTPOHHAS MMKPOCKOIIHS.
HAaHOOOBEKTOB
6. MeTtonabl Buapl ckanupyomeid 30HI0BOM MHUKPOCKOIIMH:| pEHICHUE 3a7a4
ucciaeoBaHus |ckaHupyromas TyHHenbHas (CTM), aromHo-
HaHOOOBEKTOB |cpoBass (ACM) M CKaHHpPYIOIAs ONTHYECKAS
mMukpockorus ommxkaero noist (COMBI).
7. MeTto bl Honno-noneBass ~ MuUKpockonusi.  PeHTreHno-| pemienue 3agau
UCCIICIOBAHUS M paKIIMOHHBIH METOJ OTIpeIeTICHUS
HaHOOOBEKTOB CTPYKTYpel M  pa3MepoB yactul. Macc-
CHEKTPOMETPHSL.

8. CrniocoOsl @usznueckue METOAbl IOIYYEHUs HAHOYACTUIL| pEIICHME 3a1ad,
MOJIy4eHHUsl  |nMa3epHast aOnslus, METOJ  MOJEKYISIPHBIX JIP4
HAHOYACTHUI]  |IyYKOB, KaTOJHOE pACIbUIEHUE, a3pPO30JbHBIN

METO/I.

9. Crioco6s1 CoHOXMMUYECKOE JTUCTIEPTUPOBAHUE.| peIlIeHue 3a/1ay,
nonydyeHuss  ([KpuoXuMUdeCKHit CHHTE3. Tepmonus JIP6
HaHOYACTULl  (MeTaJIIOOPTAHUYECKUX PEAreHTOB.

10. CrniocoOsr XVMMHYECKUH CHUHTE3 HAHOYACTHIl B PacTBOpE.| pELIEHUE 3ajad,
nony4yeHuss  (BoccraHoBUTENN, PUMEHSIEMbIC U1 JIP1, JIP2
HaHOYACTHLl  |xpMuyeckoro cuHresa. GoTo- U paaUallMOHHO-

XMMHUYECKOE BOCCTAHOBIICHUE.

11. Crioco6s1 Cunres B MHUILIEJUTAPHBIX CHCTEMax.| pEIICHUE 3a/1a4,
noiydeHust  |J[Byx(a3Hblii CHHTE3 B BOIHO-OPraHMYECKUX JIPS
HAHOYACTHL[  |cpesax.

12. YcTroiunBOCTh M [ArperaTuBHasi U KMHETHUYECKash YCTOMYMBOCTh| pEIIeHHE 3aad,

METO/IbI HAHOYACTHII. DoTOCTUMYTUPOBAHHAS JIP3
CTaOMIIU3aLUH arperauusi HAHOYacCTHII.
HaHOYACTHI]
13. YceroitunBocTh U |MeXxaHU3MEI craduinu3anuu HAHOYACTUII| pEIICHHE 3a/1a4,
METO/IBI NOJUMEPaMH M TOBEPXHOCTHO-aKTHBHBIMH JIP3
CTaOWIM3alNA  |BerecTBAMHE B pacTBope.
HaHOYACTHI]
14. YcroitunBocTh U |MaTpuuHas N30SI HaHOYaCTHII B| peuieHue 3a1a4y
MCETOMBI IIOPUCTHBIX noJuMepax. JeHnpumepHbie
cTabMIM3aluu
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HAHOYACTHUI] [COEAMHEHUs KaK MaTpHUIbl ISl IOJIy4YEeHHS
HaHOYaCTHULI.
15. VYrinepogusle |DymnepeHbl:  pa3sHOBUAHOCTH U METOABI| pEIICHHUE 3a1ad,
HAHOMATEPHUANb! |oTydeHUs. XUMHYECKUE PEAKIUU (yILIEPEHOB. JIP7
16. VYranepoausle |Dymneputrbl M UX CBOMCTBA. OHAOSApAlbHBIE| pELICHHUE 3a/1a4
HaHOMATepHaJIbl (KOMIUIEKCHI (DyJUIEPEHOB.
17. VYraeponusle |CTpyKTypa yriIepOAHBIX HAaHOTPYOOK M METOAbI| pelleHHe 3a1a4
HaHOMATCpHAJIbl |UX IMOJIYYCHHUS.
18. VYranepognsle |CBolicTBA W TNPUMEHEHME  YIVIEPOJHBIX| pELICHHE 3a/1a4
HaHOMaTepuaibl |HaHOTPYOOK. IIunonsl. I'paden.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
CemuHapsbI He MPETyCMOTPEHBI YI€OHBIM IIAHOM
2.3.3 JIaGopaTopHble 3aHATHS
Ne Hanverosanme HaumenoBaHue 1a00paTopHbIX paboT Popwma Tekymero
pazneina KOHTPOJISI
1 2 3 4
1. CrniocoOsr [Tonyuenue HAaHOpPa3MEpHBIX 4acTUIl JIP1
[oJlyueHus:  [cepedpa B BOJHBIX pacTBOpax METOJOM
HAHOYACTHI]  |XMMHYECKOIO BOCCTAHOBJICHHUS
2. Crioco6b1 ITonyyenue HaHOpa3MEPHBIX YaCTHI] JIP2
nojiyueHus:  [cepedpa B BOJHBIX pacTBOpax METOJOM
HAHOYACTHUI]  |()OTOXMMHYECKOTO0 BOCCTAHOBJICHMSI
3. YceronunBocTs U |[MI3ydyeHne — arperaTMBHOW — YCTOMYHMBOCTH JIP3
METO/IBI CTaOMIIN3UPOBAHHBIX HaHOPa3MEPHBIX
CcTa0WIM3alMy  [4acTHI] cepedpa B pacTBope
HAHOYACTHII
4. CaoiicTBa Ilonyyenue u wuccaenOBaHUE MarHUTHOU JIP4
HAaHOMATEPHAJIOB |PKUJKOCTH
S. Crioco6b1 Ilonyyenue wu wuccienOBaHUE KBAaHTOBBIX JIPS
MOJIy4YeHUs:  |[ToueKk cyiabduaa CBUHIA U cyinbduaa
HAHOYACTHIl  |KaJMUs
6. Crnioco0sl [lonyyenne nHUPOPOPHBIX HAHOMOPOIIKOB JIP6
MOJIyUYEHUSI  [Pa3JIOKEHHUEM COJIEH METAIIJIOB
HAHOYACTHII
7. VYraeponusle |[lodydyeHue opraHmdeckoro JroMHHOdoOpa - JIP7
HaHoMaTepHuaisl |1,5-nmudennn-3-0eH3nIuIeHITPa30IoHa.
Yacts 1. Cunre3 quOeH3WINIeHALIETOHA.
8. VYrneponusie |CHHTE3 OpraHMYEcKOro JroMuHodopa - 1,5- JIP7
HaHOMaTepHalbl |[TupeHUI-3-0eH3mIneHupas3oioHa. Yacte
2. CuHTE3 11eJIEBOT0 MPOAYKTA.
9. -/l- Pemenue 3a1a4 mo BceM paszenam Kypca peleHue 3aaa4
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2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IPOEKTOB)
KypcoBas paboTa He mpenycMOTpeHa yueOHbIM MIIaHOM
2.4 IlepeyeHb yueOHO-METOAUYECKOr0 o0ecnevyeH sl JJIA CAMOCTOSATEILHOH padoThI

00y4YaIIUXCS M0 JUCHHUILIMHE (MOYJII0)
[TepeueHsb yueOHO-METOIUIECKOTO 00ECIIEYCHUST TUCITUTUIUHBI I10

Ne Bun CPC BBITIOJITHEHHIO CAMOCTOSATEIILHON PaOOTHI
1 2 3
1. |U3yuenue 1 Crapoctun, B.B. Marepuansl U MeTOAbl HAHOTEXHOJOTUH
TEOPETUYECKOTO [DnexkTpoHHbIi pecypc]: yuebHoe mocobue / B.B. CrapocTtun. -
Marepuaia OnexTpoH. aaH. - M.: BUHOM. Jlabopatopus 3nanuit, 2015. - 434
c. - Pexxum nocryma: https://e.lanbook.com/book/66203. — 3ari. ¢
JKpaHa.

2 Ceprees, I'.b. Hanoxumusa [Tekcr]: yuebHoe mocobue s
cryaentoB / I'. b. Ceprees. - [3-¢ u3a.]. - M.: KHuxHbli 10M
«YuuepcuteT», 2009. - 334 c.

3 AHJIpueBcKui, P.A. OcHoBBI HaHOCTPYKTYPHOTO
MaTepuaioBeneHus. Bo3mMoxHOCTH U mpoOIemMbl [DIeKTPOHHBIN
pecypc]: monorpadus / P.A. AunpueBckuii. — DIEKTPOH. JaH. —
M.: BUHOM. Jla6oparopus 3nanuit, 2017. — 255 c. — Pexum
nocrymna: https://e.lanbook.com/book/94128. — 3ari1. ¢ skpaHa.

4 Ilyn, Y. Hanorexunonoruu [Tekcr]: ydeOHoe mocobue mms
crynerToB / Y. Ilyn-mn., ®@. Oyanuc; nep. ¢ anri. nox pexn. 0. U.
I'onoBuHa. - 4-e, uctip. u jgoi. usa. - M.: Texnocdepa, 2009. - 335

c.

2. |Odopmienue 1 Crapoctun, B.B. Marepuansl 1 MeToabl HAHOTEXHOJIOTMH
J1a00paTOPHBIX [DnexTpoHHbIN pecypc]: yuebHoe nmocobue / B.B. CrapocTtun. -
pabot OnektpoH. aaH. - M.: BUHOM. JlaGopatopus 3nanuii, 2015. - 434

c. - Pexxum noctyma: https://e.lanbook.com/book/66203. — 3arm. ¢
JKpaHa.
2 AHIpHUEBCKUH, P.A. OcHOBBI HAHOCTPYKTYPHOTO

MaTepHuagoBeeHus. Bo3MoXXHOCTH U MpoOsieMbl [DIEKTPOHHBIH
pecypc]: monorpadwus / P.A. AHIpueBCKHil. — DIEKTPOH. JaH. —
M.: BUHOM. JlaGopatopus 3Hanuit, 2017. — 255 c. — Pexum
noctymna: https://e.lanbook.com/book/94128. — 3aru. ¢ skpaHa.

3. [[loxroroBka k 1 Crapoctun, B.B. Marepuansl u METOAbl HAHOTEXHOJIOTUI
TEeKYyIIEMY [DnexTpoHHbIN pecypc]: yuebHoe nmocobue / B.B. CrapocTtun. -
KOHTPOJIIO OnexTpoH. aaH. - M.: BUHOM. Jlabopatopus 3nanuit, 2015. - 434

c. - Pexxum pocryna: https://e.lanbook.com/book/66203. - 3arm. ¢
JKpaHa.

2 Ceprees, I'.b. Hanoxumus [Tekcr]: ydeOHOe mocobme mis
crynentoB / I'. b. Ceprees. - [3-¢ u3a.]. - M.: KHnxHblil 10M
«YnuepcuteTy, 2009. - 334 c.

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
qrclia MHBAIKU/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3) nmpenocTaBisiroTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS U BOCIIPUITHS HH(POpMALIUU:

Jis U1 ¢ HapyIICHUSIMH 3PEHUS:



— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIuist T1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:
— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenonaBanue aucHUIUIMHBl «HaHOXUMUS TIpearnonaraeT cieayoure GopMbl 3aHATUI
B paMKax TPaJIUIIOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHHA:

1. UadopmanmonHas JIeKusl.

2. JJaboparopnas pabora.

3. [IpakTrdeckas paboTa (pemeHne 3a1a4d ¢ KOJJICKTUBHBIM 00CYKICHUEM).

Jlnst AuIl ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIMiA C HCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

Bupn 3ansarui Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTENIbHbIE Komunyectso
TE€XHOJIOIMH 4acoB
Jlexuun Jlekuusi-auanor, npodaeMHas JIeKIus 8
JlaboparopHubie paboTel | PaboTa B MaJIbIX rpymmax 16
Htoro 24

4. OneHo4YHbIE CPEACTBA AJIsl TEKYLIEero KOHTPOJIA yCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTTecTAluN

4.1 ®doHx OLIEHOYHBIX CPEACTB 1JIsl MPOBeAeHUs TeKYIlel aTTecTalun
1 Ilpumepot 3a0au 01 KONIEKMUBHO20 PEUIEHUA 8 AYOUNOPUU

1. Tlopomok AMOKCHIA THTAaHA UMEET YAedbHYI0 moBepXxHOcTh 110 M%/r. Cuuras, uTo
MOPOUIOK COCTOMT M3 C(PEepHUuecKUX YacTHUIl OJMHAKOBOIO pa3Mepa, pacCUMTalWTe UX paauyc.
CKOJIbKO aTOMOB THTaHa M KUCIOPOJa BXOJAT B COCTaB OAHOM HaHouacTuilbl? [lnotHocTs TiO2
paBHa 3,6 r/cv®.

2. MoHocnoii rpaguTa — IByMEpHYIO CETKY MPaBUJIBHBIX IIECTUYTOJbHUKOB M3 aTOMOB
yraepona HaswsiBatoT rpadenom. B 2004 1. A. T'eitm u K. HoBocenoB cMOTIM BBIIEIUTH TaKOH
CJIOM W3 MOHOKpUCTaJUIa TpaduTa M pa3MECTUTh €ro B BHUJAE IUIEHKH Ha TOBEPXHOCTH
KpemMHueBoi nooxku. B 2010 r. 3To goctuxkenue 0buio otmMeueHo HoGeneBckoii mpemueit mo
¢usuke. Paccunraiite maccy rpadenoBoro kBaapata pasmepom 1x1 cm. muny ceszu C-C B
rpadgute BO3BMHUTE M3 CHPABOYHOW JUTepaTyphl. (s HachlieHus cBOOOIHBIX BaJleHTHOCTEN
yriepo] B rpadene crnocodbeH o0pa3oBbIBaTh CBA3M C ra3000pa3HbIMU BeIleCTBAMU. YeMy paBHO
MaKCHMaJbHOE YHCIIO aTOMOB BOAOPOJA, KOTOPOE MOKET MPUCOEIWHUTH YKa3aHHBIM BBILIE
rpadeHOBBIM KBaIpatT?

3. OpraHuyecKkue COEIWHEHUS HEPEeNKO HCIONB3YIOTCA JUIsl  CTaOWIM3anuu
HEOPTraHWYECKUX HAHOYACTHI], OoOpa3ys Ha TIOBEPXHOCTH TIOCIEIHUX 3alUTHBIN CJIOH,
MPEMATCTBYIOIIMM — arperaii  HAHOYACTHUL, HX OKHUCICHUIO U IPOTEKAaHUIO APYIHUX
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HE)KeNaTeJIbHbIX XUMUYECKHUX peakiuii. OObIYHO AJIsl STOU LeIN MPUMEHSIOT pa3iInyHble THOJbI,
MUHBI, (ochuHbl, HOCPUHOKCUABI M APYrHe BEIIECTBA, COJEP)KAIIME aTOM C HENOJeNCHHON
napoii anekTponoB. Ilpu BoccranoBiaenuun HAUCI; GopruapuaoM HaTpus B HPUCYTCTBUH
JOJCIMITHONA 00Pa3yIOTCsl HAHOYACTUIBI 30JI0Ta AUAMETPOM 3,9 HM, MOKPBITBIE MOHOCIOEM
tuona. [Ipu cTosHMM Ha BO3JyXe STOT PAcTBOP IMOCTENEHHO «crapeeT». Ilpu 3TOoM cpenHuit
pa3Mep 4acTHI] 30J10Ta YBEIMYUBAETCS /10 6,2 HM.

1). Kakas gactsb (B %) MosIeKys JOJCIMIITHOIA TIPH «CTapeHU» Iepeiiner B pactBop? B
BUJIE KAKUX COEAMHEHUN OHM OyIyT HaXOJUThCS B pacTBOpe?

Hpyroii Metoj mMoOJy4eHHs HAHOYACTUI[ 30J0Ta 3aKIIOYaeTcsi B BOCCTAHOBIICHUU
NaAuCls nuTparom HaTpus B IPUCYTCTBHHU |2-aMHUHOIOICIIMITHOIIA.

2). HanummTe ypaBHEHHS MPOTEKAIOIIUX MPU dTOM peakuuid. Paccumraiite o0beM rasza
(H.y.), BBLICIMBILIETOCS MTPH 00pa30BaHuU | T HAHOYACTHIL 30J10TA.

3). O0e yka3aHHBIE PEaKIMK MPOBOIWIH B IBYX(a3HOU CHCTEME OKTaHOJI-Bo/a. B kakoit
daze OyayT HAXOIUTHCS IMOTYICHHBIE 3011 30JI0Ta?

4. Yemy paBHa MaKCHMaJbHO BO3MOXKHAsi Macca YIJIICPOJHBIX HAaHOTPYOOK, KOTOpBIC
MO>KHO MOJYYHUTh U3 rpaduta Maccoi 1 r?

5. Peakuust CO + NO B npucyTcTBUH KiacTepoB masuianus Pdzo-30 mporekaer mpu 300 K.
yto Ha 150 K Hmke temneparypbl peakuMM, KaTaJu3upyeMOM MOHOKPHCTAJIIMYECKUM
nautaaueM. Mcnonbe3ys ypaBHeHHe AppeHHyca Il KOHCTAHTbl CKOPOCTH, OLIEHUTE, BO CKOJIBKO
pa3 KJacTepbl YMEHBLIAIOT JHEPIHI0 aKTUBALMU 110 CPABHEHHIO C MOHOKPHCTAJUIMYECKUM
nayuiaaneM (CYMTanTe, 4To 3HaUCHUE A HE 3aBUCHT OT pa3mepa dactuil Pd).

6. HanouacTuipl 3050Ta H3BECTHHl CBOMMH YHUKAIbHBIMH CBOWCTBaMHU. (CKOJBKO
KJIACTEpOB cocTaBa Als MOXHO MOTy4uTh U3 2,5 cM° Meramamueckoro 3onota? IlmoTHOCTH
3omota cocrasiser 19,3 r/em®.

7. Hanowactuma, cogepxaias 55 aromMoB 30510Ta, uMeeT auameTp 1,4 HM. OueHute
paauyc atoMa 30J10Ta, CYUTAas!, YTO aTOMBI B HaHOYacTHIle 3aHuMaroT 70 % ee oObeMma.

8. Tpu ronbix xumuka Bacs, [lets u Jluma nonyuuin 3aaHue CHHTE3UPOBATh KBAHTOBbHIE
TOUYKU celleHuJa nuHkKa. «CeneH — OmwkalMid aHaJIor cepbl», - paccykianu oHH. [Tostomy
METO/ TIOJIYYCHHSI CEJICHU]Ia IIMHKA JOJDKEH OBITh OJIM30K K METOAYy CHHTe3a cyiabhuma. U3
CIPAaBOYHUKA OHHM Y3HaJM, YTO CEJEHM] LIMHKA — JKEITOEe BEILECTBO, HEPACTBOPUMOE B BOJE.
[Ipu BHIOOpPE MeTOJAa CHHTE3a MHEHHUS XMMHUKOB pasjenunuch. Bacs cmeman B mpoOupke
KpEeIKHe pacTBOPHI CEJIEHU1a aMMOHUS U XJIopHuia IIMHKA. [1eTs B3su1 BMECTO ceneHn1a aMMOHUS
ceneHomoueBuHy (NH2)2CSe, a J/Iluma mpormycTiir TOK CEJICHOBOIOPO/Ia uepes caaldblii pacTBOP
arierata MHKA ¢ 100aBJIEHHOW B HEro OJIEMHOBOM KucnoToi. M3yuum nabopaTopHbIe )KypHabl
pebsT. B xypHane ¢ 00J0KKOW KpacHOro IBETa 3aluCcaHO, YTO MTHOBEHHO BBIMAJl JJMMOHHO-
KENTBIA 0CaJoK, B TETpPaad 3€JCHOro IBeTa CJAeJaHa 3alhch — «pPacTBOP OKpAcHJCS B
KEJITOBATHIA IBET», a B UYEPHOM JKypHAJIE — «IPU HArpEeBaHUM TPOOMPKH 0Opa30BaIOCH
30JI0THCTOE 3EPKAIION.

1). Uto Ha3bIBalOT KBAHTOBBIMHU TOUKaMH?

2). Kakoro niseta *ypHai y KaxJa0ro u3 peosr?

3). Iyt uero mpuMeHsTA CEJICHOMOYEBHUHY, OJIESMHOBYIO KHCIIOTY?

9. IMuponmzom .......... B IPUCYTCTBHM BOJOPO/AA Ha OKCHIHOM KaTalu3aTope MNpu
950 °C MONMYYEHBI .............. auameTpoM 3—60 HM, COCTOSIIME U3 ABYX-TPEX .......
[TosryuyeHHBIM MPOAYKT OuYMIIAIM OT MPUMECH KaTalu3aropa, o0pabaTbiBas €ro ............ , a
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3aTeM BBICYIMBaJIK B BakyyMe. Kommiiekc namtanus ¢ audensunuaeHamneronom (DBA) cocraBa
Pd2(DBA)3 pacTBOpHrIM B TOJyoOJie, pacTBOpP MPOQHIBTPOBAIN U BHECIU B HEro B armocdepe
aproHa TOJy4YeHHbIE paHee ....... . BplmenuBmwuiicss mpM OXJIaXACHUM YEPHBIA OCaI0K
HAHOKATAJIM3aToOpa OTICIUIN OT JKEITOTO PacTBOpa (PIIBTPOBAHMEM, IPOMBLIN U BBICYIIHIIM.
HcnapenueM ¢uiabTpata MOXKHO PEreHEpUPOBATH BECH ............. , HCIIOJNIb30BAHHBIN ISt
CHUHTE3a KOMILIEKCA.

1). 3anoHUTE MHOTOTOYHS B TEKCTE CJIOBAMH.

2). Uto co0oii mpecTaBiseT MOJydeHHbBIH KaTaau3aTop?

3). B KaKoii CTerneH: OKUCIIEHUS HaXOUTCS HaUTaiii B HCXOIHOM KOMILICKCE?

4). TlonydeHHBIN KaTaIN3aTOP MOKHO HMCIIOJIb30BaTh IS THIPUPOBAHUS HEMPEICIbHBIX
coenuHeHuil. HazoBuTe 1Ba BelecTBa, He SBISIOUINECS U30MEPAMU, KOTOPbIE MOKHO MOIYYUTh
TUApUpPOBaHUEM Ju(eHUIAIICTHIICHA.

5). Kakue Momudukanuu yriiepoja cnocoOHbl 00pa3oBbIBaTh KOMILICKCHI C MaylIafueM?
[TpuBeauTe MpUMEPHI MOTOOHBIX COSTUHEHHH.

6). KakoBa npupoa cBSI3u METAI-YIJIEPO/T B THX COCTUHEHUSIX ?

10. B oxHoit W3 HaydHBIX J1aOOPATOPHl HMCCIENOBAIM KHUHETUKY (POTOOKHMCIICHUS THO(DEHa,
pPacTBOPEHHOTO B CMECH H-OKTaH/Boja = 1:1, kKucimopogoM Bo3ayxXxa B TPUCYTCTBUH KaTajlW3aTopa —
nopotmika TiO;. [Topomok ObLI TPUTOTOBIIEH 30Jb-T'ellb METOJAOM M MMEN YAETbHYIO HOBEpXHOCTH 110
M2T.

1). Kak BBl aymaere, MoyeMy HCCICIOBATeNCH 3auHTEpecoBal Takoil pactBop? Kakyro
poiib B HeM urpaet Boaa? Hamummre ypaBHEHHE TOJIHOTO OKHCIICHUS THO(EHA KHCIOPOJOM B
pacTBope.

2). CuuTasi, 4TO MOPOIIOK KaTaIM3aTopa COCTOUT U3 CPEPUUCSCKUX YACTHUI[ OJJHOTO U TOTO
K€ pazMepa, paccuuTaiite ux paaunyc. CKOJIbKO aTOMOB THTaHa M KHCIIOPOJAa BXOAST B COCTaB
onHoO# HarouacTusl? InotrocTs TiO, mpuMuTe paBHO# 3,6 T/cM®.

Pe3ynbTaThl KHHETUYECKHX IKCIIEPUMEHTOB MPUBECHBI B TAOJIUIIE.

Macca TiOz2 (1) | 3aBMCHMOCTH KOHLIEHTpALIUU THO(EHA ¢(MI/JT)
Ha 100 M pacTBOpa |0oT BpeMeHH t(u)

0 In c(t) = -0,159t + const

0,05 In c(t) = -0,334t + const

0,1 In c(t) = -0,641t + const

0,15 In c(t) =-0,447t + const

3). KakoBo omnTuManbpHOE KOJNM4YECTBO Karanmuszaropa? [lpeamonoxwure, mouemy
YBEJIMUEHUE MACCHI KaTAJIN3aTOPA BBIIIE ITOTO 3HAYEHUSI TOPMO3UT PEAKLIUIO.

4). [lpu onTHMAaIEHOM KOJIMYECTBE KaTanu3aTopa:

a) oIpeieuTe MOPSJIOK peaKkiui OKUCIEeHHs THO(eHa,;

0) paccuuTaiiTe KOHCTAaHTY CKOPOCTH U MEPHOJ] MoTypacnaga THO(EeHa;

B) OLIEHHUTE, MWCIONb3ysd YpaBHEHHE AppeHHyca, HAcCKOJIBKO KaTajau3aTop CHHXKAET
SHEPrUI0 aKTHUBALIUU.

2 Ilpumepvt KOHMPOILHBIX 6ONPOCOE U 3A0AHUIL K 1AOOPAMOPHBIM PAbomam
1. Kakue BemecTBa MOTYT BBICTYNIaTh B POJU JHCIEPCHONW (ha3bl B MarHUTHBIX
KAOKOCTSIX?

2. Kakue BemiecTBa MOTYT HCIIOIH30BaThCS B KAUYECTBE CTAOMIN3ATOPOB JIJIsi MAarHUTHBIX
JKAOKOCTEN?
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3. UYem oObscHsieTcs BbICOKass OS()PEKTUBHOCTP CMa30K Ha OCHOBE MAarHUTHBIX
KUJKOCTEN?

4. Kakoe nmpuMeHeHHe MarHUTHBIE KUJKOCTH HAXOAT B MEeIULIUHE?

5. UeM o0OBsCHSETCS BO3HUKHOBEHHE Ha TMOBEPXHOCTH HAHOYACTUIl H3OBITOYHON
MMOBEPXHOCTHOM dHEPrun?

6. Kakoe siBneHne Ha3bIBAE€TCS MOBEPXHOCTHBIM IJIA3MOHHBIM PE30HAHCOM?

7. Tlo xakoMy MeXaHHU3MY IPOUCXOJIUT BOCCTAHOBIEHHWE HAHOUYACTHI[ cepedpa cC
MOMOIIIBIO IIUTPAT-aHUOHA?

8. Uto Takoe TOPO? B uem npenmyliecTBa U HEAOCTATKU METOAOB CUHTE3a HAHOYACTHI]
¢ ucnonb3zoBanuem TOPO?

9. Kakyro posp npu cuHteze HaHowactull urpaer IIBC? K peakiusm kakoro Tumna
OTHOCHUTCSI pEaKIIusl, MPOUCXOIAIIAs IIPH 3TOM CUHTE3€e?

10. Hanumure (opMmyiay, CBS3BIBAIONIYIO INMHPHHY 3ampeiieHHoi 30ub1 PbS (CdS) ¢
pa3MepoM €ro 4acTHIl.

4.2 ®oH/ OLIEHOUYHBIX CPECTB /ISl IPOBeeHUs POMEKYTOYHOM aTTecTAllUN
1 Cnucok 6onpocog 011 n0020moeKu K IK3AMEHY

1. UcTopus pa3BUTHS HAHOHAYKH.

2. CoBpeMeHHbBIE IPECTABICHNS U TEHACHLIUN PA3BUTUS HAHOXUMUH.

3. Pa3mepHbie 23 QeKTH B HAHOXUMHH.

4. CTpyKTypHBIE U 3JIEKTPOHHBIE «Marn4eCcKue» Yucla.

5. 3aBHCHUMOCTh PEAKIMOHHOW CHOCOOHOCTH ¥ (PU3MUYECKHX CBOWCTB OT pa3Mepa
KJIACTEPOB.

6. OnrTuyeckue CBOWCTBA METAUNIMYECKUX HAHOYACTUI[ W KJIACTEPOB: ILIA3MOHHOE
norjiouieHue, Teopust Mu.

7. DneKTpuuecKue U MarHUTHbIE CBOMCTBA HAHOMATEPUAJIOB.

8. Karanurnueckue cBOMCTBa HAHOYACTHLI.

9. IIpocBeunBaromiast 1 CKAaHUPYIOIAsk EKTPOHHAsI MUKPOCKOIIHSI.

10. O6mue NpUHIMITEI CKAHUPYIOILEH 30HJ0BOM MUKPOCKOIIHH.

11. Ckanupyromas TyHHenbHas Mukpockomnus (CTM).

12. AtoMHo-cunoBast Mukpockonus (ACM).

13. Ckanupyromas ontuyeckas Mukpockomnus onuxsero noist (COMBIT).

14. NoHHO-11071€Basi MUKPOCKOIIUSI.

15. Pentreno-nudpakiinoHHbINA METO ONIPEIEICHNs CTPYKTYPbI U pa3MepOB YaCTHII.

16. IlpuMeHeHne Macc-ClIEKTPOMETPUH JUIsl UCCIIE0BAHUS HAHOCHUCTEM.

17. IlonyyeHre HaHOYACTHULL METOJIOM JIa3€pHOM a0AIUH.

18. IlonyyeHre HaHOYACTHULL METOJOM MOJIEKYJISIPHBIX ITyYKOB.

19. IlonyyeHne HaHOYACTHUL] METOJJOM KaTOJHOI'O PACIIbUICHUS.

20. ITomyueHne HaHOYACTHUL a3PO30JIBHBIM METO/IOM.

21. CoHOXMMHYECKOE AUCTIEPTUPOBAHUE.

22. KpHoXuMH4€ECKUI CUHTE3 HAHOCHUCTEM.

23. Tepmonn3 METAITIOOPTaHUYECKUX PEATEHTOB.

24. XuMHY€ECKUI CHHTE3 HAHOYACTHI] B paCTBOPE.

25. BoccraHoBuTENN, IPUMEHSEMBIE 1T XUMUYECKOTO CUHTE3A.

26. ®OTO0- M pagUaLMOHHO-XUMUYECKOE BOCCTAHOBIICHHE.

27. CuHTE3 B MULIEJUIIPHBIX CUCTEMAX.

28. JIByxda3Hblil CHHTE3 B BOJHO-OPIaHUYECKUX CcpeJlax.

29. ArperaTtuBHasi 1 KHHETUYECKAs] YCTOMYMBOCTh HAHOYACTHLL.
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30
31
pacTBope.
32
pacTBope.

33.
34.
35.
36.
37.

38

39.
40.

. @oTOCTUMYIMpPOBaHHAs arperalys HaHOYACTHII.
. MexaHu3Mbl CTaOMIM3alid HAHOYACTUIl TTOBEPXHOCTHO-aKTHBHBIMU BEIIECTBAMU B

. MexaHu3Mel CTa6I/IJII/ISaI_[I/II/I HAaHOYaCTUILl BBICOKOMOJICKYJIAPHBIMHU COCAUHCHHUAMU B

MarpuuHas u30JALUs HAHOYACTHUL] B TIOPUCTHIX MOJUMEPAX.
JlenapuMepHbIE COETMHEHNS KaK MATPULIBI JIs [TOJIy4eHUSI HAHOYACTHIL.
@yIulepeHbl: pa3HOBUIHOCTH U METO/IbI ITOJTYUYCHHUS.

XuMudeckue peakuuu GyiiepeHoB.

@OyIepuThl M KX CBOMCTBA. DHI03IPATbHBIC KOMIUIEKCHI ()yJIIICPEHOB.

. CTpyKTypa yriaepoaHblXx HAHOTPYOOK U METOJbI UX MOTY4YECHHUS.
CpoiicTBa ¥ MPUMEHEHHE YTICPOAHBIX HAHOTPYOOK.

[Tumoner. I'paden.

2 Ilpumepwur dunemos K IK3ameny

1.

®I'BOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET»
Kadenpa oprannueckoil XuMUU U TEXHOJIOTUN
Hanpasnenue noarorosku 04.03.01 - Xumust
20 -20  yu.Tonm
Hucuunnuza «Hanoxumus»

AK3AMEHAIIMOHHBIM BUJIET Nel.

OnTuyeckue CBOHCTBAa MeETaIMYECKUX HaHOYaCTHUL W KJIACTCPOB: ILJIA3MOHHOC

MOIJIOLEHHE, Teopust Mu.

2. GdynnepeHsl: pa3sHOBUAHOCTA U METOBI TTOTYICHUSI.

3aBeayronuii kadenpoit
OpPraHUYECKON XUMUU U TEXHOJIOTHI

®I'BOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET
Kadenpa oprannueckoil XuMUU U TEXHOJIOTUN
Hamnpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.Tonm
Hucuunnuza «Hanoxumus»

SK3AMEHAIIMOHHBIM BUJIET Ne2.

1. Cxanupyromas TyHHenbHas Mukpockonus (CTM).

2.
pacTBope.

MexaHu3MBbI CTa6I/IJ'II/I33LII/II/I HaHOYaCTUIl BBICOKOMOJICKYJISIDHBIMU COCAWHCHHUAMU B

3aBeayronuii kadenpoit
OpPraHUYECKON XUMUU U TEXHOJIOTHI

Kpurepun 3x3aMeHAIlHOHHOM OLICHKH Onenka YpoBeHb

CtyaeHT cBOOOAHO BIIAJICET TEOPETHUYECKUM | KOTIMYHO» OBBIIIIEHHBIA
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MaTepHUaIoM (cuctema 3HAaHUU 0 (MIpOABUHYTHIN)
COBPEMECHHOW  HAHOXMMHUHM  MOJHOCTBIO YPOBEHb

copmupoBaHa), npu OTBETE Ha
9K3aMEHAIIMOHHBIE BOIIPOCHI MPAKTUYECKU HE
JOMYyCKAaeT KaKUX-THOO HETOYHOCTEH WiIn

OLIMOOK.

CTyzneHT XOpolIo BjaJEeT TEOPETHUYECKUM | «XOPOLIO» 0a30BbIif ypOBEHb
MaTepuaioM, uUMeeT  Cc(HOPMHUPOBAHHYIO

CUCTEMY 3HaAHUU 0 COBPEMEHHBIX

MOJIOKEHUSIX XMMUM HaHOMAaTepuajoB, a
TAaK)K€ METO/lax CHUHTE3a M UCCIICJOBAHMUS
HaHOCTPYKTYp, OJHAKO IIpU OTBETe Ha
BOIIPOCHI ’K3aMeHaTopa JIOITYCKaeT
HE3HAYUTEJIbHOE YUCIIO OMIMOOK, HE HOCSIIUX
NPUHIUIHAIBHOIO Xapakrepa.

CTyneHT 3HAeT OCHOBHbBIC IMOJIOKEHHUS U | «yIOBICTBOPUTEIHHO HOPOTOBBIH
METOAbI HaAHOXUMMHH, OJHAaKO I1IJI0XO0 YPOBCHB
pa3bupaercs B JeTalsAX  H3y4aeMoro
Marepuana. B orBetax Ha  BONIPOCHI
IPUCYTCTBYET 3HAYMTEIBHOE YUCIO OLIMOOK
WJIM HETOYHOCTEM.

Cucrema 3HAHUU 0 COBPEMEHHBIX | «HEYAOBIETBOPUTEIBHO)» | MEHEE 50%,
MIOJIOXKEHUAX U MeToax XUMHHU YpOBEHb HE
HaHOMAaTepHalloB He chopMHUpOBaHa, OTBEYAS chopMupoBaH

Ha  BONPOCHI  SK3aMEHAaTopa  CTYIEHT

JEMOHCTPHUPYET MOBEPXHOCTHBIE u

OTPBIBOYHBIE 3HAHUS Kypca, JIU0O0 MOIHOE UX

OTCYTCTBHE.

OneHouHble CcpeAcTBa JUIsl WHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— NpU HEOoOXOAMMOCTH HHBAJIMAAM M JIMLIAM C OrPAaHHYEHHBIMH BO3MOXHOCTSIMHU
310POBBS ITPEAOCTABIIACTCS TONOJIHUTEIBHOE BPEMS IS IIOArOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI HHBAJIUIOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3J10POBBsl NPEyCMAaTPUBAECTCS HCIIOIb30BAHUE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIIUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJIUAOB TpOLEaypa OLEHMBAHUSA pE3YyJIbTaTOB OOyYeHHs IO JAUCLHUIUIMHE MOXET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJLHOH y4eOHOH JMTEPATypbl, HEOOXOAUMOIL
AJIS1 OCBOCHHS THCHUIINHBI

5.1 OcHoBHas UTEparypa:
Jlnist OCBOEHMSI IUCIUIIMHBI MHBAIUAAMHU U JIUIIAMU C OTPAHUYEHHBIMUA BO3MOKHOCTSAMU

3JI0pPOBbSl MMEIOTCS M3JAHUS B DJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opai».
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1 Crapoctun, B.B. Marepuanbsl 1 METOAbl HAHOTEXHOJIOTHH [DJIEKTPOHHBIA pecypc]:
yuebHoe mocobue / B.B. Crapoctun. - DnektpoH. aan. - M.: BUHOM. Jlaboparopus 3HaHUiA,
2015. - 434 c. - Pexxum pocryna: https://e.lanbook.com/book/66203. - 3ar:. ¢ skpaHna.

5.2 JlonoyHUTENNbHAS JIUTEPATYpA:

1 Ceprees, I'.b. Hanoxumus [Tekct]: yuebHOe mocoobue mis cryaerTos / I'. b. Ceprees. -
[3-e u3a.]. - M.: Kuwxnblii 1om «YHauBepcutet», 2009. - 334 ¢.

2 AnapueBckuii, P.A. OCHOBbl HaHOCTPYKTYPHOI'O MaTepuagoBeleHHs. Bo3MoxHOCTH
U po0sieMsl [DneKkTpoHHbIH pecypc]: MmoHorpadus / P.A. AHnpueBckuii. — DIEKTPOH. JaH. —
M.. BHUHOM. Jlabopatopus 3Hanumii, 2017. — 255 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/94128. — 3ar1. ¢ skpaHa.

3 Ilyn, Y. Hanorexuonoruu [Tekcr]: yuebHoe mocodbue mis cryaenToB / Y. Ilyn-mi., O.
OyoaHc; mep. ¢ anrn. nox pea. 0. U. Tomosuna. - 4-e, ucnp. u jom. u3a. - M.: TexHocdepa,
2009. - 335 c.

4 bpangoH, [I. MukpoctpykTypa MarepuanoB. MeToJbl HCCIEIOBaHUS U KOHTPOJIA
[Tekct]: yueOHnoe nmocobue s crynentos / J. bpannon, Y. Kamnan; nep. ¢ aurn. nox pea. C. JL.
baxxenosa ¢ gom. O. B. Eroposoii. - M.: Texnocdepa, 2006. - 377 c.

5.3. lleproauyeckue U3aaHUS:

1 Ycnexu XMMHM - POCCHICKHIA HAYYHBIH KypHAJ, MyOIMKYIOUHA 0030pHBIE CTaThU IO
aKTyaJbHbBIM ITPOOJIeMaM XUMHUU U CMEXHBIX HayK.

2 KomonaHblid KypHald - POCCHHCKWN HAYYHBIA JKypHaJ, B KOTOPOM IyOJIHKYIOTCS
pe3yibTaThl UCCIEIOBAHNI B 00JIACTH XMMHUECKOW HAayKH, Kacarouuecs npo0aeM JIUCIepcHOro
COCTOSIHMS BEILIECTBA M MOBEPXHOCTHBIX SBJICHUM B AUCIEPCHBIX CHCTEMax. TeMaMu KypHaia
ABJISIIOTCSL 00pa3oBaHKUE KOJUIOMAHBIX CHCTEM, MX MOJEKYISPHO-KMHETHUECKUE M ONTUYECKHE
XapaKTEpUCTHKH, IOBEPXHOCTHBIE CHJIbI, B3aUMOJICICTBIE KOJIOMIHBIX YaCTUL, CTAOUIN3aLINs,
KPUTEPHH NOTEPU CTAOMIIBHOCTU Pa3IMUHBIMU IUCTIEPCHBIMHU CUCTEMAMHU.

6. Ilepeyenr pecypcoB  HH(OPMALMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH
«MHTEepHEeT», HEOOXOAMMBIX JJIsl OCBOCHHMS THCIUIIIHHBI (MOAYJIsS1)

1. UHdopmanMoHHBI calT O XUMHH, coaepxkamuidi 0a3y 3HaHWM, CIPaBOYHUKU U
XMMHYECKUe OHaitH-cepBuchl (http://www.xumuk.ru).

2. Caiit, copaepXamuii CTaTbU  COPOCOBCKOTO  00pa3oBaTEIBHOTO  KypHaia
(http://www.pereplet.ru/cgi/soros/readdb.cqi).

3. ba3a nannbix uznarenscra Springer (http://link.springer.com).

4. Baza nanHbiX pedeparos u utupoBanus Scopus (http://www.scopus.com).

5. ba3za nmanHbix pedeparoB u 1utupoBanuss Web of Science (WoS)
(http://apps.webofknowledge.com).

7. MeToauveckne ykKazaHusi MAJs1 OOyYalOIIMXCH IO OCBOEHMI) IMCHMILIMHBI
(Momy.Jist)

VYcnemHoe nzydenue aucuuiinHbl «HaHoxumus» TpeGyeT OT CTYAEHTOB pEryisipHOTO
MOCEIIEHUs JIEKIIMH, a TaKKe aKTUBHOM paboThl Ha MPAKTUUYECKUX 3aHATHUAX, BBIOJHEHUS
TECTOBBIX IPOBEPOYHBIX PAOOT, BHIMOIHEHUSI M 3aLIUTHI JAOOPATOPHBIX PabOT, O3HAKOMIIEHUS C
OCHOBHOM U JIOIIOJHUTEIBHON PEKOMEHIYEMOM JINTEPATYpOil.

[Ipy 1OATrOTOBKE K JIEKIIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEHyeTCs:
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1) mpocMOTpeTh 3amucu OpPEabIIylIed JIEKIMM U BOCCTAHOBUTH B MaMATH paHee
U3Y4YEHHBIN MaTepHall;

2) Gerno MpOCMOTPETh MaTepual MPEACTOSAIIEH JIEKIHH, C LENbI0 JIYYIIero yCBOCHUs
HOBOT'O MaTepuala;

3) camMoCTOSTEeNbHO MPOPAdOTaTh OTJAENIbHBIE (PPAarMEHTHl TEMbI IPOILION JIEKLNHU, €ClIU
3TO HEOOXOIUMO.

[Ipy KOHCHEKTUPOBAHMUU JIEKIMOHHOTO MaTepuana CTYIAEHTaM HYXHO CTPEMHUTHCS
KpPaTKo, CXEMAaTUYHO, MOCJEIOBATEIbHO M JIOTUYHO (UKCHPOBATH OCHOBHBIC MOJIOXKCHHS,
BBIBOJIbI, 0000111eHUsI U (POPMYITUPOBKH, HE MBITASICh 3allMCaTh BECh MPENOJaBaeMblii MaTepUa
CJIOBO B CJIOBO.

[Ipu MOArOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHMMAaTeNnbHO H3YyYUTHh MaTepHall MPEACTOSNIed paboThl M COCTaBUTH IUIAH €€
BBITIOJTHEHUS;

2) yaenuTh MOBBIICHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM MPEICTOSIICH
paboThl (UCTOIB3YEMbIM PEAKTHBAM U 000PYAOBAHUIO, & TAKKE TEXHUKE pabOThI C HUMH);

BoinonHATe snabopaTopHyl0 paboTy HEOOXOJMMO AaKKypaTHO U IIOCJIEO0BATEIbHO,
OoTpakasi BCE €€ OCHOBHBIE OJTambl B JIa0opaTOpHOM >KypHane. Jljis ycCHemHoN 3aluThl
nabopaTopHOM pabOTBI HEOOXOAUMO TIIATEIBLHO M3YYWUTh JIEKIIMOHHBIA M, €CIU 3TO
HEO00XO0UMO, JTOTIOTHUTEIbHBIA TEOPETUUECKHU MaTepHall o TeMe paboThl, a TAKKE MPABUIBHO
3aMOJIHUTH JIA0OPATOPHBIA JKYpHAJ, CIENaB BCE HEOOXOMUMBIE PACUYeThl M CPOPMYINPOBAB
BBIBO/JIBI 110 MpOIeTIaHHON padoTe.

IIpy NOATrOTOBKE K NPAKTUYECKOMY 3aHSATUIO PEKOMEHJIYETCS:

1) 03HAKOMUTBCS C TEMOH U TUIAHOM 3aHSTHS, YTOOBI BBISCHUTH KPYT BOIIPOCOB, KOTOPHIE
OyIyT 00CYKIIaThCs HA 3aHSTHUU;

2) mopaboTaTh C KOHCHEKTOM JIEKIIMM IO TeMe 3aHSATHS, a TaKKe O3HAKOMHUTBCS C
peKoMeHIyeMo#l JsuTepaTypod W (IpH HEOOXOIMMOCTH) JONOTHUTEIBHBIMU HCTOYHUKAMHU
uH(pOpMalliU B BUJE MEPHOIUIECKUX U3aHuil u IHTepHET-pecypcoB.

[Ipu BBINONHEHNHN TPAKTUYECKON pabOTHI CTyIEHTaM HEOOXOMMO OTMEUYaTh T€ BOIPOCHI
Y Pa3zeibl, KOTOPBIE BBI3BIBAIOT Yy HUX 3aTPYIHEHHU. C LIEJBIO MOCIEAYIOENH KOHCYIbTAlUH Y
npenogasarens. Kaxaplii cTyleHT JOJKEH CTPEMUTHhCS aKTUBHO paboTaThb Ha MPAKTHUECKHUX
3aHATHUSAX U YCHELIHO BBITOJIHATH TECTOBbIE TPOBEPOUHBIE PAOOTHI.

CamocrosiTenbHass paboTa Hapsly C ayAMTOPHOH MpPEACTaBISET OJHY W3 BaXKHEHIINX
dopm yuebHOro mpouecca. CamocrositenbHas padoTa - 3TO IUITaHUpyeMas paboTa CTYAEHTOB,
BBITNOJIHSAEMAs 0 3a/IaHHI0 U MPU METOAMYECKOM PYKOBOJCTBE IpEmnojiaBaTels, HO 0e3 ero
HernocpeAcTBeHHoro ydactusi. CamocrosiTenbHass paboTa IpeJHa3Haue€Ha HE TOJBKO JUis
OBJIAJICHUS TIPECTaBICHHON AUCUUIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOThI BOOOIIIE,
B y4eOHOH, HayyHOH, NMpo(hecCHOHAIBHONW AEATENIbHOCTH, CIIOCOOHOCTH NMPUHMMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITENIbHO pellaTh BO3HUKAIOIIME MPOOJIEMbI, HAXOIUTh MPaBUIIbHbBIE
pelIeHus U T.J.

No Bux CPC Opranuzanus JesTeIbHOCTH CTYAeHTa
PopMa KOHTPOJIA
1 2 3
1. |Odopmienne [TpoBeneHne HEOOXOMUMBIX PACUYETOB, aKKypaTHOE oQopMIeHHE
n1abopaTopHBIX paboT X0Jla M Pe3yJNbTAaTOB BBHIMOJTHEHHON paboThl B J1aOOpPaTOpHOM
KypHae.
dopma KOHTPOJISL — 3aIlUTa JIA0OPATOPHBIX padoT.
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2. |A3yuenue PaGora ¢ KOHCIEKTOM JEKIMH, a TakkKe C PEKOMEHIyeMOu
TEOPETHYECKOr0 OCHOBHOM M JOMOJHUTEIBHOMN JIMTEPATYypOil MO 3a/laHHOU TEME,
Marepuana O3HAKOMJICHHE C NIEPUOANYECKUMU U3JaHUSIMU U PECYPCAMU CETU
WNunrtepuer. @opma KOHTpossi — 3amiura JabopaTopHbIX pabdor,
peuieHue 3a1a4.

3. |llogroroBka k TekymeMy |M3yuenue Teopermdyeckoro mMartepuana, HEOOXOJUMOro s
KOHTPOJIIO YCIIEIIHOM  3amuThl  JaOOpaTOpPHBIX paboT, KOJUIEKTUBHOTO
pelleHrs MPEeAJoKEHHBIX 3aJad4 W APYTUX BHUAOB TEKYIIETO
KOHTpOoJ1sl. PopMa KOHTPOJIsE — BCE BUJIbI TEKYIIETO KOHTPOJIS.

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOTro MaTepuania.

WupuBuayanbHbIe KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIUBUyaTU3allMd O0yYCHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM W OO0YyYaroIUMCS HHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 37I0POBBSI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYIIECTBJIECHUHU
00pa30BaTeILHOIO MPOLECCa MO0 JMCUHUILIHHE (MOLYJII0)

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT Wi

1. Vicrionib30BaHMe JIEKTPOHHBIX MTPE3CHTALUM [TPU IPOBEAECHUH JICKIIMOHHBIX 3aHATHUI.
2. KoHcynbTupOBaHKE OCPEACTBOM 3JIEKTPOHHOM MOYTHI.

8.2 IlepeyeHb HEOOX0AMMOTI0 IPOrPAMMHOI0 O0ecrieYeHus!

1. Onepanronnast cucrema Microsoft Windows.
2. TlporpaMMHbBIii makeT [is pabOThl C Pa3IMYHBIMH THIIAMH JOKyMmMeHTOB Microsoft
Office Professional Plus.

8.3 Ilepeuyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunas snextponHas oubanoteka (http://www.elibrary.ru).

2. DrexTpoHHas OHOIMOTEYHast cucTeMa u3aarenbeTBa «Jlaney (http://e.lanbook.com).

3. DnekrponHas oudauoreunas cucrema «tOpaiit» (http://www.biblio-online.ru).

4. Hayunast anektpoHHas oubnnoreka «KubepJlennnkay (http://cyberleninka.ru).

5. DnektpoHHast OmOnmoreyHas cucremMa «YHuBepcuterckas OuOmmoreka ONLINE»
(www.biblioclub.ru).

9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoaumMasi I  OCYHIECTBJICHHS
00pa30BaTeJbHOIO NpoIecca Mo AUCHUIINHE (MOAYJII0)

Jliia mpoBeneHus 3aHIATUN 10 AUcUUIUIMHE «HaHOXUMUSAY), TPETyCMOTPEHHON y4eOHBIM
IUIAaHOM TIOATOTOBKM 0OakajaBpoB, HMMeEETCsl HeoOXoaumasl MaTepHalbHO-TeXHHuecKass O0a3a,
COOTBETCTBYIOIIAs IEUCTBYIOIIMM CaHUTAPHBIM U TPOTHBOIIOKAPHBIM ITPABUIIAM U HOPMAM:

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTITHHBI
(MoaysIsl) M OCHALLIEHHOCTD
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1. JlexnimoHHEbIE 3aHATHA | YdueOHas ayauTOpUs ISt MPOBEIECHUS 3aHATUHI
JeKUMOHHOTO TUna — ayn. 234c, yin. CraBponosibckas, 149
(KOMIUTEKT y4eOHON MeOenu, WHTEpaKTHBHAS JIOCKa
SMART Board, kopoTKOGOKYCHBIH  HWHTEPaKTUBHBIN
IIPOEKTOp, HOYTOYK, MEJIOBasl IOCKa).

2. Cemunapckue 3auatusi | CeMUHaphl HE MPEAYCMOTPEHBI YU€OHBIM IIJIAHOM.

3. JIaGopaTopHbie YyeOHast ~ ayguTopuss AN TPOBEACHUS  3aHATHN
3aHSTUSA nabopatopHoro tumna — aya. 410c, yn. CraBpornosisckas, 149

(yueOnas nabopaTopusl, YKOMIUIEKTOBAaHHAs
CIIeLMAJIN3UPOBAHHON Me0eNblo, BBITSDKHON —cHCTeMOM
BEHTWISIUMH, MEJOBOW JIOCKOM, CpPEICTBAMHU IOKAPHOU
0e301acHOCTH U OKa3aHHUsS MEepPBOM MEIUIMHCKOW MOMOIIH,
nabopartopHeiM  obopyaoBanueM: pedpakromerp HNPO-
454b2M, pedpaktomerp VYPJI-1, Bechl mabopaTtopHbIE
anektponnbie A&D EK-410i, marautabie Memanku IKA HS
7 — 6 mWT., SACKTPOILUIUTKH — & IIT., CYNIMJIBHBIA HIKad,
HaOOPBI XMMUYECKOU MOCY bl U PEAKTHBOB).

4. KypcoBoe KypcoBas pabota He npenycMoTpeHa yueOHbIM MJIaHOM.
IIPOEKTUPOBAHUE

5. I'pynnoBsie Aynutopus TUIST MIPOBEACHUS TPYIIOBBIX u
(MHAMBUAYATBHBIC) WHJIUBUIyaJIbHBIX KOHCYJIbTAlMM, TEKYIIEro KOHTPOJIS U
KOHCYJIbTAIlUU MPOMEXYTOUHOW  arrectaumd — ayda.  126c,  ym.

CraBpormonbckast, 149 (komrmiekt yueOHON Mebenu, MeoBast
JIOCKa, IEPEHOCHOE MYJIbTUMEIUNHOE 000PYIOBAHHE).

6. Tekymuid  KOHTPOJIb, | AyAUTOpHS Iuib| NIPOBEACHHUS IPYHIIOBBIX u
MIPOMEKYTOUHAs WHIUBUIYAIbHBIX KOHCYJIbTAI[UH, TEKYIIEro KOHTPOJS U
aTTecTalus MPOMEXYTOUHOM  arrecrauuu —  aya.  126c,  ym.

CraBpononbekas, 149 (koMIuiekT yueOHo# Mebenu, MenoBast
JIOCKa, IEPEHOCHOE MYJIbTUMEANINHOE 000pyI0BaHNE).

7. CamocrosTenbHas ITomemenuss ans camocTosTenbHOM paboTel — ayn. 400c,

pabora 401c, 431c, 329c, yn. CraBpononbckas, 149 (KomnbrorepHas

TEXHHMKA C TIOJKIIOUEHUEM K ceTh «/HTepHeT», mporpammoin
9KPaHHOTO YBEJIMYEHUS U JIOCTYIOM B DJIEKTPOHHYIO
1H(POPMAIMOHHO-00pa30BaTENbHYIO CPElY YHUBEPCUTETA).
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