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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 H3YYCHHIO CBOWCTB HAHOYACTUI[ METAJUIOB, YTIEPOIHBIX
HAHOCTPYKTYpP M KOMIIO3UTHBIX MaTepuanoB. [logpoOHO paccMaTpuBaIOTCs COBPEMEHHBIE
MHKPOCKOIUYECKHUE METO/IbI UCCIEIOBAHUS CTPYKTYPbl HAHOMATEPHUAJIOB.

Hanoxumus - nMHaMUYHO pa3BUBAIOIIAsACA 00JACTh 3HAHUHN, MOCTOSIHHO PACHIMPSIOIIAs
KOJINYECTBO OOBEKTOB HCCIEJOBAaHUS W TMpeiararomas Bc€ Oojiee HOBBIE BeIIECTBA U
MaTepuaibl, 00JaJame HeOOBIYHBIMH U BaXXHBIMU CBOMCTBaMHU. ['71aBHOM 0COOEHHOCTHIO
JAHHOTO pa3lieJla HAyKW SBJISICTCS MOCTOSIHHBIA MPOIECC OOHOBIIEHMSI 3HAHUU O CBOWMCTBAxX
BEIIECTB M MaTepualioB, Bc€ Oojee MHTEHCHBHOE HCIOJIb30BAaHUE HAHOOOBEKTOB U
HAaHOMATEPUAJIOB B COBpeMEHHOM wmupe. MmeHHO mno3tomy auciuiivHa «Hanoxumusy
ofOecrieunBaeT KOMIIAKTHOE KOMIUIEKCHOE TMPEJCTaBICHHE O COCTOSHUU COBPEMEHHOMN
XUMUYECKOW HAYKH B II€JIOM, OCO00 yJensisi BHUMAHUE NPAKTUYECKOMY NPUMEHEHUIO YKe
M3BECTHBIX XMMHUECKUX BEIIECTB U MPOTHO3UPOBAHUIO CBOMCTB BHOBH OTKPBITHIX 0OBEKTOB.

OCHOBHOU LIEJTBIO TUCIHUIUIAHBI SBISICTCS (POPMUPOBAHUE Y CTYJACHTOB MPEACTABICHUS O
METO/aX MOJIYYEHHUS U UCCIIEI0BAHMS COBPEMEHHBIX HAHOCTPYKTYPHBIX MAaTEPHAIIOB.

1.2 3agaun TUCOUILTAHBI

33,[[&‘11/1 y‘le6H0ﬁ JUCITHITIINHBI «HaHOXUMMS» COCTOSIT B OCBOCHUU HpO(I)CCCI/IOHaJ'IBHBIX
3HAHUH U IIOJIYYCHHU U HpO(i)GCCI/IOHaJII)HI)IX HaBBIKOB B 00JIacTU COBPCMCHHBIX HAaHOPa3MCPHBIX
CHUCTEM U HAHOCTPYKTYPHBIX MAaTCPUAJIOB, a4 TAKKC MCTOIOB UX IMOJYUCHUA 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
«Heoprannueckas xumus», «Pusukay, «Duszndeckas xumusi». [lapamnensHo ¢ JaHHOU
JUCLUUIIMHON uner wu3yuyeHue KypcoB «KommounHas xumusi» U «BBICOKOMONEKYISIpHBIE
COCJIMHEHUS.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBIMH pe3yJbTaTaMi OCBOCHHS 00Pa30BaTe/IbHOM POrPaMMBI

N3ydyenne panHOW y4yeOHOW [AHMCUWIUIMHBI HAMpaBiIeHO Ha (QOPMHUPOBAHUE 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
npodeccuOHaTBbHON 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
anmnapatypsl IpU | HAHOPA3MEPHBIX 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 IUCHUIUTHHBI cocTaBisieT 4 3a4. ef. (144 yaca), ux pacmnpeneneHue
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

3aHSITHSI)

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 ) 33YeT. SK3AMEH
b

Oo01mas Tpy10eMKOCTh | Yac. 144 144
B TOM 4YHCJIe KOHTAKTHasI 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 AMCIUTUIMHBI, 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 DJIGKTPUYECKME M MarHUTHBIE  CBOMCTBA| peEIICHHUE 3a/1ad,
HAaHOMATEpHAJIOB [HaHOMaTepHuanoB. KaranuTtuueckue cBoWCTBa JIp4
HAHOYACTHII.
5. Mertoubl [IpoceeunBaromas 51 CKaHMUPYIOIIAsi| peLIeHuE 3a1a4
HUCCJICIOBAHUA  (3]ICKTPOHHAS MMKPOCKOIIHS.
HAaHOOOBEKTOB
6. MeTtonabl Buapl ckanupyromeid 30HI0BOM MUKPOCKOIIUM:| PEHICHUE 3a7a4
ucciaeoBaHus  |ckaHupyromas TyHHenbHas (CTM), aromHo-
HaHOOOBEKTOB |cpoBass (ACM) M CKaHHpPYIOIAs ONTHYECKAS
mMukpockorus ommxkaero noist (COMBI).
7. MeTto bl Honno-noneBass ~ MuUKpockonusi.  PeHTreHo-| 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, a3PO30JIbHBIN

METO/I.

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

10. CrniocoOsr XUMHUYECKUN CHUHTE3 HAHOYACTHUIl B pPAcTBOpPE.| peELIEHUE 3a1ad,
nony4yeHuss  (BoccraHoBUTENN, PUMEHSIEMbIC U1 JIP1, JIP2
HaHOYACTHLl  |xpMuyeckoro cuHresa. GoTo- U paaUallMOHHO-

XMMHUYECKOE BOCCTAHOBIICHHUE.

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. DOoTOCTUMYITUPOBAHHAS JIP3
CTaOMIIU3aLUH arperauusi HAHOYacCTHII.
HaHOYACTHI]
13. YceroitunBocTh U |MeXxaHU3MEI cTaduiIn3aun HAHOYACTHIl| PpEIICHUE 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. JleHipumepHbIe
cTabwmIM3aIuu
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HAHOYACTHUI] [COEAMHEHUs KaK MaTpHUIbl ISl IOJIy4YEeHHS
HaHOYaCTHULI.
15. Vrinepogusle |DymnepeHbl:  pa3’HOBUAHOCTH U METOABI| pEIICHHUE 3a1ady,
HAHOMATEPHUANb! |oTydeHUs. XUMHYECKUE PEAKIUU (yILIEPEHOB. JIP7
16. VYranepogusle |Dymnepurbl M MX CBOMCTBA. OHAOMApAIbHBIE| pELICHHUE 3a/1a4
HaHOMATepHaJIbl (KOMIUIEKCHI (DyJUIEPEHOB.
17. VYraeponusle |CTpyKTypa yriIepOAHBIX HAaHOTPYOOK M METOAbI| pelleHHe 3a1a4
HaHOMATCpHAJIbl |UX IMOJIYYCHHUS.
18. VYranepognsle |CBolicTBA WM INPUMEHEHHME  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 wuccieqOBaHUE 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
HaHoMaTtepHaisl |1,5-mudennn-3-0eH3nIuaeHpa3oIoHa.
Yacts 1. Cunre3 quOeH3WINIeHALIETOHA.
8. VYrneponusie |CHHTE3 opraHM4YecKoro jJromMuHodopa - 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 llpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
KypcoBas paboTa He mpenycMOTpeHa yueOHbIM MIIaHOM
2.4 IlepeyeHb yueOHO-METOAUYECKOr0 o0ecnevyeH sl JJIA CAMOCTOSATEILHOH padoThI

00y4YaIIUXCS M0 JUCHHUILIMHE (MOYJII0)
[TepeueHsb yueOHO-METOIUIECKOTO 00ECIICYCHHUSI TUCITUTUIHHEI 110

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

2 CepreeB, I'.b. Hanoxumus [Tekct]: ydeOHOe mocobue s
cryaentoB / I'. b. Ceprees. - [3-¢ u3a.]. - M.: KHuxHbli 10M
«YuuepcuteT», 2009. - 334 c.

3 AHJIpueBcKui, P.A. OcHoBBI HaHOCTPYKTYPHOTO
MaTepuanoBeneHus. Bo3moxHocTH U mpobiemMbl [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 Tlyn, Y. Hanorexnonoruu [Tekcrt]: ydueOHOe mocobue mms
crynerToB / Y. Ilyn-mn., ®@. Oyanuc; nep. ¢ anri. nox pexn. 0. U.
['onoBuHa. - 4-e, uctp. u go1. 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 1 MeToabl HAHOTEXHOJIOTMH
TEeKYyIIEMY [DnexTpoHHbIN pecypc]: yueOHoe mocobue / B.B. Crapoctun. -
KOHTPOJIIO OnexTpoH. aaH. - M.: BUHOM. Jlabopatopus 3nanuit, 2015. - 434

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

2 Ceprees, I''b. Hanoxmmus [Tekct]: ydeOHOe mocoOme uIst
crynentoB / I'. b. Ceprees. - [3-¢ u3a.]. - M.: KHnxHblil 10M
«Yuusepcurer», 2009. - 334 c.

3 Mertoauueckue PEKOMEH1all1 K
Opra"u3arnuu ayJInTOPHOU u
BHEAYJIUTOPHOMN (caMOCTOATEILHOIN) paboTsI
CTYJICHTOB: METOINYECKHUE yKa3aHus /
COCT. T.IL CTOpOKEHKO, T.b. IlounHoK, A.B.
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becnanos, H.B. Jloza. - Kpacnonap:
Ky6anckwii roc. yu-T, 2018. - 89 c.

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroIIUXCs U3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JList i1l ¢ HapyIIEeHUSIMU 3PEHUSL:

— B MieyaTHOU popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHo hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyHIeHUsSIMH OTIOPHO-/IBUTATEIBHOTO anmnapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenonaBanue aucouIuInHbl «HaHOXMMUS» TIpeAronaraeT cieayromue GopMbl 3aHITHN
B paMKax TPaJIUIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHN:

1. UadopmannonHas JIeKIusl.

2. JJaboparopnas pabora.

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

Jlist Wil ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI TIPEyCMOTPEHA OpraHHM3allus
KOHCYJIbTAIHi C HCIIOJIb30BAaHUEM DJICKTPOHHOH IOYTHI.

Bupn 3ansarui Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTENIbHbIE Konungectso
TEXHOJIOTMH 4acoB
Jlexuyn Jlexuusi-guanor, npodaeMHasi JISKIHsI 8
JlaGopatopHsble paboTbl | PaboTa B MaibIx rpynmnax 16
Htoro 24

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTaluu

4.1 ®oHa OLEHOYHBIX CPEJICTB ISl MPOBeAeHUs TeKYIel aTTecTalul
1 Ilpumeput 3a0au 013 KONNEKMUBHO20 PeUleHUs 8 AyOUmopuu

1. TIopomok AHMOKCHAA TUTaHA UMeeT yAeNbHyIo moBepxHocth 110 M%/r. Cuuras, 4rto
MOPOIIOK COCTOUT W3 CPEpUUYECKUX YacCTHUI[ OJMHAKOBOTO pa3Mepa, paccuuTaiTe UX pajuyc.
CKOJIbKO aTOMOB THTaHa M KUCIOPOAA BXOJAT B COCTaB OAHOM HaHoyacTuibl? IlnorHocTs TiO2
paBHa 3,6 T/cM°.

2. MoHocnoii rpadura — AByMEpHYIO CETKY IMPABHJIbHBIX LHIECTUYTOJIbHUKOB M3 aTOMOB
yriepoaa Ha3biBaloT rpadgenom. B 2004 r. A. I'eiim u K. HoBocenoB cMOriu BBIIENIUTH TaKoH
CIOM M3 MOHOKpHUCTaJIa rpaduTra W pa3MEecTHTh €ro B BUJE IUIEHKM Ha TOBEPXHOCTU
KpeMHueBoM nmoanoxkku. B 2010 r. ato noctukenue 0o otMeueHo HoOeneBckoit mpemueii mo
¢uzuke. Paccunraiite maccy rpadenoBoro kBaapara pasmepom 1x1 cm. nuny cesszu C-C B
rpa¢uTe BO3BMHUTE U3 CHPAaBOYHOW JUTeparyphl. [l HachleHHss CBOOOJHBIX BaJIEHTHOCTEH
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yriepos B rpadeHe crnoco0eH 00pa3oBbIBaTh CBS3U € ra3000pa3HBIMH BelleCTBaMU. UemMy paBHO
MaKCHMaJIbHOE YHCIIO aTOMOB BOJOPOA, KOTOPOE MOXKET MPUCOCIAWHUTH YKA3aHHBIN BBIIIE
rpad)eHOBBIN KBaIpaT?

3. OpraHuyeckue COCIUHEHHUS HEPEAKO HUCHOJNb3YIOTCA i CTa0MIM3aluu
HEOPraHMYECKUX HAHOYACTHUI], 00pa3ys Ha TMOBEPXHOCTH IMOCIEIHUX 3alIUTHBIA CIIOMH,
OPENATCTBYIOIIMN  arperalud  HAHOYacCTHLl, HUX OKUCIEHUIO U MNPOTEKaHWIO JPYIHX
HE)KEJIATENbHBIX XUMUYECKUX peakiuii. OOBIYHO IS 3TOH eI MPUMEHSIOT Pa3InYHbIe THOIIBL,
MUHBI, (ochuHbl, GOCPUHOKCUABI U APYrHe BELIECTBA, COAEPKAIIME aTOM C HEIOJEIEHHOU
napoii snekTpoHoB. [lpu BoccranoBiaenun HAUCIs OGopruapuaom HaTpuss B TPUCYTCTBUH
JOJELMITHONAa 00pa3yrOTCsl HAaHOYACTULBl 30J10Ta AUAMETPOM 3,9 HM, HOKPBITBIE MOHOCIOEM
tuona. [Ipu cTossHMM Ha BO3AyX€ ITOT PACTBOP IMOCTENEHHO «cTapeeT». Ilpu 3ToM cpenHmii
pasMep YacTHIL 30JI0Ta yBEJIUUUBaeTCs 10 6,2 HM.

1). Kakas gactsb (B %) MoJieKyn AOAELMITHOIIA [IPU «CTapeHUW» nepeiieT B pactsop? B
BUJIC KAKUX COCIMHEHMH OHU Oy1yT HaXOAUTHCS B pacTBOpe?

Jlpyroii MeTox TONy4YeHHs HAHOYACTHUI[ 30J0Ta 3aKJII0YaeTcss B BOCCTAHOBICHHU
NaAuCls untparom HaTpHs B IPUCYTCTBUU 12-aMHHOOACIHITHONA.

2). Hanummre ypaBHEHMs] IPOTEKAIOLIUX MPU 3TOM peakuuid. Paccuuraiite o6beM rasa
(H.y.), BBLIEIMBILIErOCs IpH 00pa30BaHuM 1 I HAHOYACTHIL 30J10Ta.

3). O6e yka3aHHBIC peaKlUy MMPOBOIIIN B IBYX(a3HOH CUCTEME OKTaHOJI-BOa. B kakoi
(aze Oy1yT HAXOAUTHCS MOJIyYSHHbIE 3011 30510Ta?

4. Yemy paBHa MaKCHUMaJbHO BO3MOXKHAsi Macca YIJIEPOJHBIX HAaHOTPYOOK, KOTOpBIE
MOYKHO TIOJY4YHTh U3 Tpadura Maccoi 1 r?

5. Peakiuss CO + NO B mpucyTcTBUH KiacTepoB namtaaust Pdoo-30 mporekaer mpu 300 K.
yro Ha 150 K Hmke TemmepaTypbl peaklud, KaTaTHU3UPyeMOW MOHOKPUCTAITNYECKUM
nayutagueM. Mcnonb3ys ypaBHeHHEe AppeHnyca Uit KOHCTaHThI CKOPOCTH, OIIEHUTE, BO CKOJIBKO
pa3 KJacTepbl YMEHBIIAIOT SHEPIUI0 AKTUBAIMM [0 CPABHEHUIO C MOHOKPHUCTAJUIMYECKUM
najuiaaiveM (CUMTanTe, 4To 3HaUeHUEe A He 3aBUCHT OT pa3mepa dactuil Pd).

6. HaHO‘-IaCTI/IIIBI 30JI0Ta HU3BCCTHHBI CBOUMU yHI/IKaHBHI)IMI/I CBOI‘/’ICTB&MI/I. CKOHBKO
KITacTepoB cocTaBa Al MOXHO TONYdHTh M3 2,5 cM° MeTamamdeckoro 3omota? IIIOTHOCTH
30710Ta cocTaBisieT 19,3 r/em®.

7. Hanowactuia, coaepxamiasi 55 atomMoB 30j0Ta, umeer auamerp 1,4 M. OueHute
paanyc aTroma 30J10Ta, CYMTasA, YTO aTOMBI B HaHO4YacTuIle 3aHuMatoT 70 % ee oobema.

8. Tpu ronbIx xumuka Bacs, Ilets u Jluma nonyuninu 3agaHue CUHTE3UPOBATH KBAHTOBBIE
TOUKM celeHuna nuHKa. «CeneH — Onvkalni aHalor cepbl», - paccyxjaanu oHu. [loatomy
METO/ TMOJYYEHHUsS CEelIeHW/Ja LIMHKA JIOJDKEH ObITh OJM30K K METOAy cuHTe3a cynbpuua. M3
CIPAaBOYHUKA OHM Y3HAJM, YTO CEJIECHM] LIMHKA — JKEITOE€ BEIIECTBO, HEPACTBOPUMOE B BOJE.
[Ipu BBIOOpPE MeTOsIa CHHTE3a MHEHHMsS XHMHUKOB pa3ieniinch. Bacs cmeman B npoOupke
KpEenKHe PacTBOPHI CeJIeHNa aMMOHUS M XJIopHa uHKa. [1eTs B35 BMecTo celleHuaa aMMOHUS
cenenomoueBuHy (NH2).CSe, a /luma npomycTHi TOK CEIEHOBOIOPOIA Yepe3 Ciadblil pacTBOP
areTara I[MHKa ¢ J0OaBJICHHON B HEro OJEMHOBOM KHCIOTOW. M3yunm mabopaTopHble KypHaIbl
pebsaT. B sxypHase ¢ 0010)KKOH KpacHOTO IIBETa 3alMCaHO, YTO MTHOBEHHO BBINAl JMMOHHO-
XKENTBI 0CaJOK, B TETpajy 3€JIEHOr0 IBeTa ClelaHa 3alllCh — «PAacTBOp OKpacuics B
JKENTOBAaThIA I[BET», a B UYEPHOM JKypHAJle — «IIpU HarpeBaHUUM HPOOHMPKU 00OpPa30BaNOCH
30JIOTHCTOE 3€PKAJION.

10



1). Uto Ha3BIBaIOT KBAHTOBBIMU TOYKAMU?
2). Kakoro nisera )XypHai y KaXJI0ro u3 peosT?
3). /151 yero npuMeHsUTU CeIECHOMOYEBUHY, OJIEHHOBYIO KHCIIOTY?

9. IMMuponuzom .......... B MPUCYTCTBUU BOJOPOJa HA OKCHIHOM KaTalu3aTope Npu
950 °C momy4eHsl .............. quamMeTpoM 3—6 HM, COCTOSIIIHE U3 JBYX-TPEX .......
[MonyueHHbIH TPOAYKT OYMINAIK OT MPUMECH KaTalu3aTopa, o0padaThiBasi €ro ............ , a

3aTeM BhICYyIIUMBAIM B Bakyyme. Kommieke namnanus ¢ aubensmuaenaneronom (DBA) cocraBa
Pd2(DBA)3z pacTBOpujIM B TOJIyOJI€, pacTBOP HpOGHILTPOBAIA M BHECIH B HEro B armocdepe
aproHa IOJYy4YEHHBIE paHEe ....... . BplmenuBmmiics npu  OXJIAXAEHUU YEPHBIA OCAJI0K
HAHOKATaJIM3aTopa OTICIUIN OT KEJITOr0 pacTBOpa (MIBTPOBAHHEM, IPOMBLINM U BBICYIIHIIH.
HcnapenneM ¢uibTpata MOXHO PEreHEPUPOBATH BECH ............. , WCIIOJIb30BaHHbBIN JJIs
CUHTE3a KOMILIEKCA.

1). 3amoyIHUTE MHOTOTOYHS B TEKCTE CJIOBAMHU.

2). Yto coboit mpeAcTaBIsAeT MOTYICHHbIH KaTaaIu3aTop?

3). B xakoii cTeneHn OKUCIICHHS HAXOJUTCS MaJJIa i B KICXOJHOM KOMIUIEKCe?

4). Tlony4eHHbIN KaTalIn3aToOp MOYKHO HMCIIOJIb30BaTh I THAPHUPOBAHKS HEMPEISTIbHBIX
coenuHeHuil. HazoBuTe ABa BellecTBa, HE SBJISAIOLIMECS U30MEPAMHU, KOTOPbIE MOKHO HOJYYUTh
TUAPUPOBaHUEM JAU(eHUTAIleTUIICHA.

5). Kakue Momudukanuu yriiepoja cnocoOHbl 00pa30BbIBaTh KOMILICKCHI C MaJIaiueM?
[TpuBenuTe mpuMepsl MOTOOHBIX COSTUHEHUH.

6). KakoBa npupoja CBA3M META/UI—YTJIIEPOJI B ATUX COCTUHCHHSIX ?

10. B oxmHOii M3 Hay4HBIX Ja0OPaTOPHUNl HCCIENOBAIN KUHETUKY (HOTOOKHCIEHHS THO(DEHA,
PAacTBOPEHHOTO B CMECH H-OKTaH/BoAa = l:1, KHCIOpPOIOM BO3[qyXa B TPHCYTCTBHH KaTalH3aTOpa —
nopomka TiO,. Ilopomiok ObUT TPUTOTOBNIEH 30JIb-T€TTh METOJOM M UMEIN YAeIbHYI0 moBepxHOCTh 110
M/T.

1). Kak BBI aymaere, MoyeMy HCCIEIOBaTeNeH 3auHTEpecoBan Takoil pactBop? Kakyro
poJib B HEM urpaer Boaa? Hamummre ypaBHEHHE MOJIHOTO OKHCIEHUS THO(EHa KHCIOpOIOM B
pacTBope.

2). Cumrasi, 4TO MOPOIIOK KAaTaK3aTopa COCTOUT U3 CHEPUIECKUX YACTHIL OJJHOTO U TOTO
JKe pa3Mepa, paccuuTaiite ux paaunyc. CKOJIbKO aTOMOB THTaHa M KHCIOPOJa BXOJAST B COCTaB
onHoi HarouacTumsl? [notrocts TiO, mpumuTe pasHOiA 3,6 T/cM®.

Pe3ynbTaThl KWHETHYECKHUX IKCIEPUMEHTOB IPUBEEHBI B TAOIHUIIE.

Macca Ti102 (1) | 3aBUCUMOCTB KOHIIEHTpaIuu TuodeHa c(Mr/i)
Ha 100 M pacTBOpa |0T BpemeHH (1)

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 onrtumanpHOEe KoimuecTBo Kataimmzaropa? [Ipeamonoxure, mouemy
YBEJIMYEHUE MACCHI KaTaJIN3aToOPa BhIIIE STOTO 3HAYEHUSI TOPMO3HUT PEAKIIUIO.

4). [Ipu onTHMaNTEHOM KOJIMYECTBE KaTalu3aropa:

a) ONpeaeNnTe NOPAIOK peakluu OKUCIIeHUs THO(dEeHa;

0) paccuuTaiiTe KOHCTAaHTY CKOPOCTH U MEPUOJI MoTypacnaia THOpeHa;

B) OLIEHHTE, MHCIONb3ysd YpaBHEHHE AppeHuyca, HACKOJIbKO KaTajau3aTop CHIXKAeT
DHEPIrUI0 aKTUBALUU.
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2 Ilpumepvt KOHMPOILHBIX 8ONPOCOB U 3A0AHUIL K 1A00OPAMOPHBIM PAOOmMam

1. Kakue BemectBa MOTYT BBICTYNaThb B pOJM AHMCIEPCHOW (a3bl B MarHUTHBIX
KUJKOCTSX?

2. Kakue BemiecTBa MOTYT UCHOJIb30BaThCS B KaYeCTBE CTAOUIN3aTOPOB ISl MATHUTHBIX
KUJKOCTEN?

3. Uem oObscuserca BbicOKass 3((EKTUBHOCTh CMa30K Ha OCHOBE MAarHUTHBIX
KUJKOCTEN?

4. Kakoe nmpuMeHeHHe MarHUTHBIE KUJKOCTH HAXOAT B MEIULIUHE?

5. UeM oObBscHSETCS BO3HUKHOBEHHME HA IIOBEPXHOCTH HAHOYACTHUL] H30BITOYHON
MMOBEPXHOCTHOM dHEPrun?

6. Kakoe siBneHre Ha3bIBAETCS IOBEPXHOCTHBIM IJIa3MOHHBIM PE30HAHCOM?

7. Tlo xakoMy MeXaHU3MY IPOUCXOJIUT BOCCTAHOBIEHHWE HAHOUYACTHI[ cepedpa cC
MOMOIIIBIO IIUTPAT-aHUOHA?

8. Uto takoe TOPO? B ueMm mpeunmyiiecTBa 1 HEIOCTATKH METOAOB CUHTE3a HAHOYACTHI]
¢ ucnonb3zoBanuem TOPO?

9. Kakyrw ponp npu cuHre3e HaHouactul] urpaer [IBC? K peakmusim kakoro tuma
OTHOCHUTCSI PEaKIIHsl, MPOUCXOIAIIAsS ITPH 3TOM CUHTE3€e?

10. Hamumute ¢Gopmyiy, CBA3BIBAIOIIYIO HIMPHHY 3ampelneHHoi 30Hb61 PbS (CdS) ¢
pa3MepoM €ro 4acTull.

4.2 ®oH/ OLIEHOUYHBIX CPECTB /ISl IPOBEeHUs POMEKYTOYHOM aTTecTAlluN
1 Cnucok 6onpocog 014 n0020moeKu K IK3AMEHY

1. UcTopus pa3BUTHS HAHOHAYKH.

2. CoBpeMEHHbBIE IPEACTABICHNS U TEHACHLIUN Pa3BUTHS HAHOXUMHUH.

3. Pa3mepHbie 3¢ (heKTsl B HAHOXUMUH.

4. CTpyKTypHBIE U 3JIEKTPOHHBIE «Marn4eCcKue» YUCIa.

5. 3aBUCHUMOCTh pPEAKIMOHHOM CHOCOOHOCTH M (U3NYECKUX CBOHCTB OT pazMepa
KJIACTEPOB.

6. OnrTuyeckue CBOWCTBA METANIMYECKUX HAHOYACTUI[ U KJIACTEPOB: ILIa3MOHHOE
norjouieHue, reopus Mu.

7. DnexTpuuecKre U MarHUTHbIE CBOMCTBA HAHOMATEPHAJIOB.

8. Karanurnueckue cBOMCTBa HAHOYACTHLI.

9. IIpocBeunBaromiasi U1 CKAaHUPYIOIAask AIEKTPOHHAsI MUKPOCKOIIHSI.

10. O6mue NpUHIMITEI CKAHUPYIOILEH 30HJ0BOM MUKPOCKOIIHH.

11. Ckanupyromas TyHHenbHas Mukpockonus (CTM).

12. AtoMHo-cumnoBast Mukpockonus (ACM).

13. Ckanupyromas ontuyeckas Mukpockomnus onmxsero noist (COMBIT).

14. loHHO-11071€Basi MUKPOCKOIIUSI.

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

16. IlpuMeneHne Macc-ClIEKTPOMETPHH JUIsl UCCIIE0BAHUS HAHOCUCTEM.

17. IlomydeHne HaHOYACTUI] METOJIOM JIa3ePHON a0JISIINH.

18. IlonyyeHre HaHOYACTHUL] METOJOM MOJIEKYJISIPHBIX ITyYKOB.

19. IlomyyeHne HaHOYACTHI] METOJOM KATOJTHOTO PaCIIbIJICHHUS.

20. ITomyueHne HaHOYACTHUL a3PO30JIBHBIM METO/IOM.

21. COHOXMMHYECKOE TUCTIEPrUPOBAHUE.

22. KpHoXuMH4ECKUI CHHTE3 HAHOCHUCTEM.

23. Tepmoan3 METAITIOOPTaHUYECKUX PEATEHTOB.
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24. XuMHU4YECKU CUHTE3 HAHOYACTHI] B paCTBOpPE.

25. BoccTaHOBUTENN, IPUMEHSAEMBIE JIsI XUMUYECKOTO CUHTE3A.

26. ®oTO- U pagUAlMOHHO-XUMUYECKOE BOCCTAHOBJICHHE.

27. CuHTE3 B MULIEIUIIPHBIX CUCTEMAX.

28. JIByx(a3HbIii CHHTE3 B BOJHO-OPTaHMYECKUX Cpeiax.

29. ArperatuBHas U KUHETHYECKasl yCTOWYMBOCTh HAHOYACTHLI.

30. ®oTocTUMYIMPOBAHHAS arperaius HAHOYACTHII.

31. MexaHu3mbl cTaOMUIM3AMKM HAaHOYACTHUI] MOBEPXHOCTHO-aKTHUBHBIMH BEILIECTBAMHU B
pacTBope.

32. MexaHu3Mbl CTaOMUIM3AMKA HAaHOYACTHUL] BHICOKOMOJEKYIISIPHBIMU COCTUHEHUSMHU B
pacTBope.

33. MarpuuHas U30JI11s] HAHOYACTHUL] B IOPUCTBIX MOIUMEpax.

34. JlenapuMepHbIe COSIUHEHHS KaK MaTPULIbI ISl TOTYYEeHHs] HAHOYACTHII.

35. ®ynnepeHsl: pa3HOBUIHOCTU U METO/IbI TIOJTYUYECHHUS.

36. Xumuueckue peakiuu QysiepeHoB.

37. OynanepuTsl U KX CBOMCTBA. DHA0IPAIbHBIC KOMILIEKCHI (QYIUIEPEHOB.

38. CTpyKTypa yriepoIHbIX HAHOTPYOOK M METO/bI UX MOy4EHHUSI.

39. CBoiicTBa U IPUMEHEHUE YIIIEPOIHBIX HAHOTPYOOK.

40. IMumoer. I'paden.

2 Ilpumepor dunemos K IK3ameny

®I'BOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET»
Kadenpa oprannueckoid XuMUU U TEXHOJIOTUN
Hanpasnenue noarorosku 04.03.01 - Xumust
20 -20  yu.ron
Hucuunnuua «Hanoxumus»

SK3AMEHAIIMOHHBIM BUJIET Nel.

1. OnTuyeckue CBOWCTBA METAUIMUYECKMX HAHOYACTHII M KJIACTEPOB: ILJIA3MOHHOE
MOTJIOLIEHHE, Teopust Mu.

2. GdynnepeHsl: pa3sHOBUAHOCTA U METOBI TTOTYISHUSI.

3aBeayronuii kadenpoit
OpPraHUYECKON XUMUU U TEXHOJOTHI

®I'BOY BO «KybaHckuii rocyJapCTBEHHbBIN YHUBEPCUTET»
Kadenpa oprannueckoil XUMUU U TEXHOJIOTUN
Hamnpasnenue noarorosku 04.03.01 - Xumus
20 -20  yu.rton
Hucuunnmza «Hanoxumus»

BK3AMEHAIIMOHHBIM BUJIET Ne2.
1. Ckanupytomas TyHHenbHas Mukpockomnus (CTM).

2. MexaHu3Mbl CTaOWJIM3allM HAHOYACTHI] BBICOKOMOJICKYJISIPHBIMH COCJIMHCHUSIMH B
pacTBope.

13



3aBenyroumii kadenpoit
OpraHNYeCKOM XUMHUH U TEXHOJIOTHH

MaTEpUaIoM,  HMeEeT
CUCTEMY 3HaHUU 0 COBPEMEHHBIX
MIOJIOKEHHUAX XUMHM HAHOMAaTepualioB, a
TaKKe METOJaxX CHHTE3a U HCCIEIOBAHMS
HAaHOCTPYKTYp, OJHAKO IIpU OTBETE Ha
BOIIPOCHI HK3aMEHATOPa JIOITYCKaeT
HE3HAUYUTEJIbHOE YUCIIO OMIMOOK, HE HOCALINX
IIPUHLUIIAAIBHOTO XapaKTepa.

c(hopMUPOBAHHYIO

Kpurtepuu 3x3aMeHALIHOHHON OLIEHKH Onenka YpoBeHb
CryneHT cBOOOJHO BIIAJCET TEOPETHUYECKUM | «OTIMYHON» HOBBIIICHHBIN
MaTepuaioM (cucrema 3HaHUHN 0 (IpoABUHYTHIN)
COBPEMEHHOM HAaHOXUMHUHM  IIOJIHOCTBIO YPOBEHb
copmupoBaHa), npu OTBETE Ha
9K3aMEHAllMOHHbIE BOIIPOCHI IPAKTUYECKH HE
JIONYCKaeT KaKuX-JIM0O HETOYHOCTEH Wi
OLINOOK.

CTyzneHT XOpolIO BIAJEET TEOPETHUUECKUM | «XOPOLIO» 0a30BbIil ypOBEHb

OTPBIBOYHBIE 3HAHUS Kypca, JIU0O0 MOITHOE UX
OTCYTCTBHE.

CTyneHT 3HAeT OCHOBHbBIC IMOJIOKEHHUSI U | «yIOBJIETBOPUTEIHHOY HOPOTOBBIN
METOAbI HaHOXHWMMHH, OJHAaKO I1IJI0XO0 YPOBCHB
pasbupaercs B JeTalAX  HU3Yy4aeMoro

Marepuana. B orBetax Ha  BONIPOCHI

IPUCYTCTBYET 3HAYMTEIBHOE YUCIO OLIMOOK

WJIM HETOYHOCTEM.

Cucrema 3HAHUU 0 COBPEMEHHBIX | HEYAOBJIETBOPUTEIBHO» | MEHEE 50%,
ITIOJIOXKCHUAX n METOoaax XUMHHN YPOBCHBb HE
HaHOMaTepHalioB He CPOPMHUPOBaHA, OTBEYas copMHpOBaH

Ha  BONPOCHI  BSK3aMeHaTopa  CTYIEHT

JEMOHCTPUPYET IIOBEPXHOCTHBIE u

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEM.

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

— IIpU MPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YyIbTaTOB O0YyYEHHUS WHBAIMIIOB M JIUIL C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370pPOBBS MPEyCMATPUBAECTCS HCIIOIb30BAHNE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpOIEaypa OLCHMBAHUSA pPE3YJIbTaTOB OOyYeHHs IO JAUCHUIUIMHE MOXET

MMPOBOAUTHCA B HECKOJIBKO 3TaIlOB.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJbLHOW y4eOHOH JIMTepaTypbl, HEOOXOAMMOM

IJIS1 OCBOCHHS THCIHHUILINHEI

5.1 OcHoBHas MTEparypa:
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JU1g OCBOEHMS AMCUMILIMHBI MHBAJIAAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSl M3JAaHUS B IEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opaii».

1 Crapoctun, B.B. Marepuansl 1 MeTOAbl HAHOTEXHOJIOTHH [DIJIEKTPOHHBIN pecypc]:
yaeOHoe nocodbue / B.B. Crapoctun. - DnektpoH. nan. - M.: BUHOM. JlaGoparopusi 3HaHUH,
2015. - 434 c. - Pexxum pocryma: https://e.lanbook.com/book/66203. - 3aru. ¢ 3xpaHa.

5.2 JlonojaHUTENIbHAS JIUTEpATypa:

1 Ceprees, I'.b. Hanoxumus [Tekct]: yae6HOe mocobue mist ctynenToB / I'. b. Ceprees. -
[3-€ m3a.]. - M.: Kawmxknsrii 1om «YHauepcurer», 2009. - 334 c.

2 Aunppuesckuii, P.A. OCHOBBl HAaHOCTPYKTYPHOTO MaTepHajoBeACHHUs. BO3MOXKHOCTH
U TIpoOsIeMbl [DNEeKTpOHHBIN pecypc]: MoHorpadus / P.A. AnapueBckuil. — DIEKTPOH. aH. —
M.: BHUHOM. Jlaboparopus 3Hamuii, 2017. — 255 <c¢. — Pexum pgocryna:
https://e.lanbook.com/book/94128. — 3ar1. ¢ skpaHa.

3 Ilyn, Y. Hanorexnonoruu [Tekcr]: yaeOHOE ocooue mist cryaentoB / Y. [lym-mi., @.
OyosHc; nep. ¢ anria. nox pea. FO. U. Tonosuna. - 4-e, ucnp. u jnom. u3d. - M.: Texnocdepa,
2009. - 335 c.

4 bpangon, JI. MukpocTpykTypa marepuaiioB. MeToAbl HCCIEIOBAaHUS M KOHTPOJIS
[Tekcr]: yueOnoe mocobue mis crynento / JI. bpanmon, Y. Kamnan; nep. ¢ aarn. mox pen. C. JIL.
baxenosa ¢ gom. O. B. Eroposoii. - M.: Texnocdepa, 2006. - 377 c.

5.3. [lepuoauueckue u3aaHus:

1 Ycnexu XMMUU - pOCCUMCKUIA HAay4HBIH KypHaJ, MyOIUKYIOUIMA 0030pHbIE CTaThU IO
aKTyaJIbHbIM NpoOJIeMaM XUMHUHU U CMEXHBIX HAYK.

2 KomnouaHblii XKypHald - pOCCHHCKUIN Hay4HBIH >XypHaj, B KOTOPOM MYyOJIHKYIOTCS
pe3yabTaThl UCCIEIOBAHUN B 00JIACTH XUMUYECKOM HAYKH, Kacarolluecs MpoOIeM AUCIEPCHOTO
COCTOSIHMS BEILECTBA U MOBEPXHOCTHBIX SBJICHUM B AUCIEPCHBIX CHCTEMax. TeMaMu KypHasa
ABIIAIOTCS 00pa30BaHME KOJUIOMJIHBIX CHUCTEM, MX MOJIEKYJISIPHO-KMHETHYECKHE U ONTHYECKHE
XapaKTEPUCTHKH, TTOBEPXHOCTHBIE CHJIbI, B3aUMOJIEHCTBUE KOJJIOUHBIX YACTHII, CTAOUIH3aIMS,
KPUTEPUU NOTEPH CTAOMIBHOCTH Pa3INYHBIMH JIUCIIEPCHBIMU CHCTEMaMHU.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEO0OXOAMMBIX /IJISl OCBOCHUS JUCHHUILIMHBI (MOYJIs1)

1. MHpopMaunOHHBIM caliT 0 XuUMHM, cojepXkaluil 0a3y 3HaHUM, CHPABOYHUKU U
XUMHYECKHe oHaiH-cepBucs (http://www.xumuk.ru).

2. Caiit, coxmepXaumuii CTaTbu COPOCOBCKOTO  0Opa30BaTeNbHOTO  JKypHaia
(http://www.pereplet.ru/cgi/soros/readdb.cqi).

3. baza nannbix u3natensctBa Springer (http:/link.springer.com).

4. baza mannsIx pedepatoB u ruTHpoBanus Scopus (http://www.scopus.com).

5. baza gpmanHbix pedeparoB u uutupoBanus Web of Science (WoS)
(http://apps.webofknowledge.com).

7. Meroauueckue yKa3aHusi IJIs O0yYalIIMXCH IO OCBOCHHIO JIHCUMILIMHBI
(Mmomyuis)
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VYceneumHoe nzydenue aucuuiuinHel «HaHoxuMusy TpeOyeT OT CTYIEHTOB PEryJsipHOrO
MOCEIICHUS JIGKIIMHA, a TaKkKe aKTUBHOM paboThl Ha MPAKTUYECKUX 3aHATHUAX, BBIOJHEHUS
TECTOBBIX IIPOBEPOUYHBIX PA0OT, BHIMOJIHEHUS U 3aLIUThI JJAOOPATOPHBIX PAOOT, O3HAKOMJICHUS C
OCHOBHOM M JIOIIOJHUTEIBbHON PEKOMEHIYEMOU JINTEPATypOil.

IIpy DOArOTOBKE K JEKIMOHHOMY 3aHATHIO CTYJICHTaM PEKOMEHJIYETCS:

1) mpocMOTpeTh 3amucu TMPEeAbIyLIeH JEeKIMM W BOCCTAHOBUTH B MAMITH paHee
U3y4eHHbII MaTepua;

2) 6erio mMpoCMOTPETh MaTephall MPEACTOSINEH JIEKIUHU, C LENbI0 JYYIIero YCBOCHUS
HOBOI'O MaTepuana;

3) caMOCTOSTENHHO MPOPadOTaTh OTAENbHBIC (PPAarMEHTHI TEMbI MPOLUION JEKIIUH, €CIIU
3TO HEOOXOIUMO.

[Ipy KOHCHEKTHPOBAHMWU JICKIIMOHHOTO MaTepualia CTYJICHTaM HYKHO CTPEMUTHCS
KpaTKo, CXEMAaTU4HO, IOCJIEN0BATENbHO M JIOTMYHO (PUKCHUPOBATH OCHOBHBIE IOJIOKECHMS,
BBIBOIBI, 00001IeHNUS U (POPMYIMPOBKH, HE MBITASICh 3alMCaTh BECh MPEMOAaBAEMbI MaTepHa
CJIOBO B CJIOBO.

IIpu NOATrOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHHUMATENbHO M3Y4YMThb MaTepuan HpeAcTosied padoTbl M COCTaBUTh IJIAaH €€
BBITTOJIHEHHS,

2) yaenuTh MOBBIIEHHOE BHUMAHHE SKCHEPUMEHTAIbHBIM OCOOCHHOCTSAM HPECTOSILEH
paboThI (MCIOIB3yeMBIM PEAKTUBAM M 000PYIOBAHHIO, @ TAK)KE TEXHUKE PA0OTHI C HUMH);

BeimonuATe 51a6opaTopHyr0 paboTy HEOO0XOAMMO aKKypaTHO M IOCIEI0BaTeIbHO,
OTpa’kasi BCE €€ OCHOBHBIE JTambl B JabopaTOpHOM >KypHase. [lis ycremmHo# 3amuThl
nabopaTopHOil pPabOThl HEOOXOAUMO THIATENBHO H3YYUTh JIEKIMOHHBIA U, €CIH 3TO
HE00X0IMMO, JOTOTHUTEIBHBIN TEOPETHUECKUI MaTepUal 1Mo TeMe pabdOThI, a TAKKE MPABUIHHO
3all0JIHUTh JIAOOPaTOpHBIN KypHal, clellaB Bce HEOOXOAMMbIE pacueTsl U chopMyaupoBaB
BBIBO/IbI 110 IPO/ICJIaHHON padoTe.

IIpy DOArOTOBKE K NPAKTUYECKOMY 3aHATHIO PEKOMEHIYETCsL:

1) 03HAKOMHUTHCSI C TEMOH U TJIAHOM 3aHSTHSI, YTOOBI BBIICHUTH KPYT BOIIPOCOB, KOTOPHIE
OyayT oOCyXIaThCs Ha 3aHITHH;

2) nopa®oTaTb C KOHCHEKTOM JIEKIIMM IO TE€ME€ 3aHSATHS, a TaKKe O3HAKOMHUTHCS C
peKOMeHyeMoll JuTepaTypoil MW (MpH HEOOXOAMMOCTH) JOIOJHUTEIbHBIMH HCTOYHUKAMHU
UHPOpPMALIUU B BHJIE TIEPHOAMYECKUX U3MaHNi 1 VIHTepHEeT-pecypcoB.

ITpu BBIMONTHEHUH MPAKTHUECKOW pabOThI CTyI€HTaM HEOOXOAMMO OTMEUYATh T€ BOIPOCHI
U pa3ziesibl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHHUS. C LIEJbIO MOCIEAYIoNeH KOHCYIbTAllU Y
npenojaBatens. Kaxaplii CTYAEHT JOKEH CTPEMHUTbCS aKTMBHO PadOTaTh HA NMPaKTHYECKUX
3aHATHUSAX U YCIEITHO BBIMOJHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrosarenbHas paboTa Hapsily € ayIUTOPHOIN MNpeICTaBisieT OAHY M3 BaKHEHIIUX
dopm yuebHoro mporecca. CamocrositenpHas padbora - 3TO IIaHupyemas paboTa CTYJIEHTOB,
BBINOJIHSIEMAsT MO 3aJaHUI0 M MPU METOAMYECKOM PYKOBOJCTBE MpernojaBaTensi, HO 0e3 ero
HemocpeAcTBeHHOro ydactus. CamocTosdrenbHas paboTa MpeAaHa3Hau€Ha HE TOJIBKO s
OBJIa/ICHUS TIPEACTABICHHON TUCIMIUIMHOM, HO U U1 (POPMUPOBAHMS HABBIKOB pabOThI BOOOIIIE,
B yueOHOM, Hay4HOH, NMpoQecCHOHAIbHON NEATeIbHOCTH, CIIOCOOHOCTH MPUHHMMATh Ha cedst
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO peIlaTh BO3HUKAIOILIME MPOOJIeMbl, HaXOAUTh MPaBUIbHbIE
peLIeH s U T.1I.

Opranuszanys JesTeIbHOCTH CTYAEHTa
No Bun CPC P A YA
PopMa KOHTPOJIA
1 2 3
1. |Odopmienue [IpoBeneHne HEOOXOAMMBIX pacueToB, aKKypaTHoe odopmieHue
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71a00paTOpHBIX PaboT X0Jla W PEe3yJIbTAaTOB BBINOJHEHHOH paboThl B J1a00OpaTOpHOM

KypHaJe.

dopma KOHTPOJIsI — 3aIuTa Ja00paTOPHBIX padoT.
2. [U3yuenue PaGota ¢ KOHCHEKTOM JIEKIHMH, a TaKkKe C PEKOMEHIyeMOU
TEOPETUYECKOTO OCHOBHOW M JONOJHUTEIBHOM JIMTEPATYpOU IO 3aJaHHOM TEME,
Marepuana 03HAaKOMJICHHE C MEPUOANYECKUMU U3AAHUSIMU U PECYPCAMU CETH

Wutepuer. @opma KOHTpOJS — 3aluTa JIabOpaTOpHBIX padoT,
pelieHHe 3a1a4.

3. |[oxaroroBka k Tekymemy [MI3ydeHue TEOpPETHUECKOTO MarepHuaia, HEoOXOIUMOro JUIs
KOHTPOJIIO YCIEUIHOM  3alUThl  JabOpPaTOpHBIX paboT, KOJUIEKTUBHOTO
pelleHns MpPENJOKEHHBIX 3aJad W JAPYTUX BUAOB TEKYIIETO
KOHTpOoJIsl. DopMa KOHTPOJISE — BCE BHUJIbI TEKYIIETO KOHTPOJISL.

B ocBoeHMH IUCHMIIIMHBI MHBAIMAAMU W JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHAMBHIyaldbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHUE YUeOHOro Marepuara.

I/IH[[I/IBI/IIIyaJII)HI)IC KOHCYJIbTalUKM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs] U YCTaHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTA
MCXKAY NOpernoaaBaTciicM U O6y‘-IaIOHII/IMC$I HHBAJIMLJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yEeMbIX NPH OCYLIECTBIEHUH
0o0pa3oBaTeIbLHOIO Mpolecca 1Mo JMCHUILINHE (MOLY110)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTUH

1. Mcnonb30BaHKe AJIEKTPOHHBIX MTPE3EHTALNH ITPU MPOBEAECHNUH JIEKIIMOHHBIX 3aHATUH.
2. KoHCynbTHPOBAaHKE OCPEACTBOM DJIEKTPOHHOM MOYTBHI.

8.2 IlepeyeHp HEOOXOAMMOTI0 MPOrPAMMHOIO O0ecTIeYeHUs!

1. Onepanmonnas cucrema Microsoft Windows.
2. TlporpamMMmHBIi TlakeT Ui paboThl ¢ pa3IMYHBIMH THIIAMH JOKymMeHTOB Microsoft
Office Professional Plus.

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunast anektponHas oubnuoreka (http://www.elibrary.ru).

2. DnexTpoHHas OnbIMoTeuHas cucremMa u3zaarenbeTa «Jlaney (http://e.lanbook.com).

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

4. Hayunas snextponHas onoanoteka «KubdepJlenunka» (http://cyberleninka.ru).

5. DnektpoHHast OuOnuoreyHas cucrema «YHuepcuterckas Oubmmoreka ONLINE»
(www.biblioclub.ru).

9. MarepuajnbHo-TexHHYecKkass 0a3a, HeoOXoaMMasi sl OCYLIECTBJICHUA
00pa3oBaTe/ILHOIO NMpoIecca Mo JTUCHUILINHE (MOIYJII0)

I[J'ISI IMPOBCACHUA 3aHATHH MO JUCHMILINHE ((HaHOXI/IMI/IH», HpeﬂyCMOTpCHHOﬁ y‘Ie6HBIM
IJIaHOM IIOAT'OTOBKHU 6a1<anaBpOB, HUMECTCA HGO6XOJII/IM35I MaTCpHUAIBbHO-TEXHUYCCKaA 6333,
COOTBCTCTBYIOIIIAA HCﬁCTBymMHM CAHUTAPHBIM U ITPOTHBOIIOKAPHBIM IIpaBUJIaM U HOpMam:
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MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecrneueHue AU CIHUITIIMHBI

No Bun pabor
(MoayJIsl) M OCHAIIIEGHHOCTD
1. JlekuvoHHbIC 3aHATUSA | YueOHas ~ ayaAuTOpUsl Ui TPOBEINCHUS  3aHATUH
JIeKnuoHHOTO THma — ayAd. 234c, yn. CraBpomonbckas, 149
(komrutekT y4yeOHOW MeOenu, WHTEpPaKTHBHAsS JIOCKa
SMART Board, KOpOTKO(QOKYCHBIi  HMHTEPAKTHBHBIN
IPOCKTOP, HOYTOYK, MEJIOBasi TOCKa).

2. Cemunapckue 3austusi | CeMuHaphl HE TPETYCMOTPEHBI YU€OHBIM IIIAHOM.

3. JlabopaTopHbie VYyebnas  aynutopus Uil TOPOBEIEHUS  3aHATUHN
3aHATHS nabopatopHoro tuna — aya. 410c, yn. CraBpomnonbckas, 149

(yueOHast naboparopus, YKOMILJICKTOBaHHAS
CHEMATU3UPOBAHHOM MeOeIblo, BBITSKHOM CHUCTEMOM
BEHTWISILIUM, MEJIOBOM JOCKOW, CpEACTBAMHU IOKApHOU
0€30I1aCHOCTH U OKa3aHUs NEepBOMl MEAMIIMHCKON MOMOIIH,
nabopaTopHbIM  obopynoBaHueM: pedpakromerp HNPO-
454b2M, pedpakromerp VYPJI-1, Becel naboparopHble
anektponnbie A&D EK-4101i, maruuthbie memanku IKA HS
7 — 6 WT., YIEKTPOIUTUTKA — & WIT., CYHNIMJIBHBIA mKad,
HA0OPbl XUMHUYECKOM MOCY/Ibl M PEAKTHBOB).

4. Kypcosoe KypcoBas paborta He npenycMoTpeHa y4eOHBIM IIJIaHOM.
MIPOCKTUPOBAHKE

5. I'pynmoBsie Aynutopus TUTST MIPOBEACHUS IPYITIOBBIX "
(MHAMBUAYATbHBIC) WHIUBUIYAJIbHBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOIS U
KOHCYJIbTaIlHH MpPOMEXYTOYHOW  arrecramud —  aya. 126c,  ym.

CraBpononbcekas, 149 (koMmriekT yueOHo# Mebenu, MenoBas
JI0CKa, IEPEHOCHOE MYJIbTUMEIUIHOE 000py/I0BaHHUE).

6. Texymuii  KOHTpONb, | AyauTopus TUTSt MPOBEICHUS TPYIIOBBIX u
MIPOMEKYTOUHAS WHAWNBUAYAIBHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJS H
aTTecTalus IPOMEXYTOYHOM  aTrecranuu — aya. 126c,  ym.

CraBponoinbckas, 149 (koMmuiekT yueOHoM Mebenu, MeaoBas
J0CKa, IEPEHOCHOE MYJIbTHMEINIHHOE 000pyI0BaHHE).

7. CamocTosiTenbHas [Tomemenuss s camoctosTenbHOH paboTtel — aya. 400c,

pabora 401c, 431c, 329c, yn. CraBpomnoinsckas, 149 (KommnbrorepHas

TEXHHUKA C MOJKIIOUYCHUEM K ceTh «HTepHET», MporpaMmmMon
SKPaHHOIO YBEJIMYEHUS M JOCTYIIOM B 3JIEKTPOHHYIO
HHGOPMAIIMOHHO-00Pa30BaTEIbHYIO CPETy YHUBEPCUTETA).
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