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1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI
1.1 leanb AMCHUNIMHBI

Hucuunnuna «HaHoxumusi» mpenHasHayeHa [UIsl CTYIEHTOB (akKyiabTeTa XUMHUU H
BBICOKMX TE€XHOJOTHM W 3HAKOMHUT C COBPEMEHHBIMU MPEACTABICHUSIMU O HAHOCTPYKTYPHBIX
MaTepuanax, UX CBOWCTBAX, METOJAX MX MOJYYEHHs U UCCIEAOBaHMSA. Boibiioe KoJIM4ecTBO
y4eOHOr0 BpPEMEHHU YJIEISAETCS M3YUYEHHUIO CBOWCTB HAHOUYACTHUI] METAJIOB, YIJIEPOJHBIX
HAHOCTPYKTYpP M KOMIIO3UTHBIX MaTepuanoB. [logpoOHO paccMaTpuBaIOTCs COBPEMEHHBIE
MHKPOCKOIUYECKHUE METO/IbI UCCIEIOBAHUS CTPYKTYPbl HAHOMATEPHUAJIOB.

Hanoxumus - 1MHaMUYHO pa3BUBAIOIIAsACA 00JACTh 3HAHUHN, MOCTOSIHHO PACHIMPSIOIIAs
KOJINYECTBO OOBEKTOB MCCIIEIOBAHUS M TMpenajararomas Bc€ Ooyiee HOBBIE BeIIECTBA U
MaTepuaibl, 00JaJame HeOOBIYHBIMH U BaXXHBIMU CBOMCTBaMHU. ['71aBHOM 0COOEHHOCTHIO
JAHHOTO pa3lieJla HAyKW SBJISICTCS MOCTOSIHHBIA MPOIECC OOHOBIIEHMSI 3HAHUU O CBOWMCTBAxX
BEIIECTB M MaTepualioB, BcE 0OojJee MHTEHCUBHOE UCIOJIB30BaHUE HAHOOOBEKTOB U
HAaHOMATEPUAJIOB B COBpeMEHHOM wmupe. MmeHHO mno3tomy auciuiivHa «Hanoxumusy
ofOecrieunBaeT KOMIIAKTHOE KOMIUIEKCHOE TMPEJCTaBICHHE O COCTOSHUU COBPEMEHHOMN
XUMHUYECKOW HAYKH B IIEJIOM, OCO00 yJeisisi BHUMAHHUE NPAKTUYECKOMY MPUMEHEHHUIO YKe
M3BECTHBIX XMMHUYECKUX BEIIECTB U MPOTHO3UPOBAHUIO CBOWCTB BHOBH OTKPBITHIX OOBEKTOB.

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

1.2 3agaun IMCHUILIHHBI

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 aucuMnauHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmbl

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

OcBoeHuto JTAaHHOU JUCHUILIUHBI MPEAIECTBYET U3y4EHHE JUCLIUILIMH
«Heoprannueckas xumus», «Pusuka», «Pusmyeckas xumus». llapasienbHO ¢ JTaHHOMN
JUCLUUIIMHON uner wu3yuyeHue KypcoB «KommounHas xumusi» U «BBICOKOMONEKYISIpHBIE
COCJIMHEHUS.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

N3ydyenne panHOW y4yeOHOW [AHMCUWIUIMHBI HAMpaBiIeHO Ha (QOPMHUPOBAHUE Y
00ydJaromumxcsi  CIEAYIONMX  00menpodecCHOHATBHBIX/MTPOPECCUOHATBHBIX ~ KOMIETEHITUN
(OIIK/TIK):

No HNupexc Cogepxanre B pesynbrare n3yueHus: yaeOHON AUCIUTIITMHBI
. 1; KOMIIET | KOMIETCHINH (Wn eé oOy4aromecs JOJDKHBI
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 yu4eOHOM TUCIUTITMHEI
. 1; KOMIIET | KOMIIETEHIMH (Wiu e oOy4aromuecs: JOIKHbI
| eHmuu Y4acTH) 3HATh YMeTh BJIaJeTh
TEOPETUYECKUX OCHOB | METOJIBI CUHTE3 HEOpPraHUYeCKU
(dyHIIaMeHTAIbHBIX MOJTy4eHUS HAHOPA3MEPHBIX | X HAHOCUCTEM U
pa3nenoB XUMHUH 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 MIpH | HAaHOPa3MEPHBIX CHEKTPaTbHBIMU
MIPOBEJICHUU HAYYHBIX | CUCTEM METOJIaMH, a
HCCIIeIOBaHUI TaKxe
00paboTkn |
UHTEPIPETALNH
MOJTY9E€HHBIX
pE3yIbTaTOB

2. CTpyKTYpa M cofepKaHue JUCIHIIIHHbI

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

KonTakTHas padora, B TOM 4ncie:

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)

HNuas koHTaKTHas padoTra:

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 BueaynuropHas
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 HAHOMATEPUAIBI 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 pa3zButusi HaHoHayku. CoBpeMEHHBIE| pelleHue 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 |(U3MYECKHX CBOWCTB OT pPa3Mepa KJIacTEpPOB. JIP1, JIP3
OnTuueckue CBOIICTBa METAJIINYECKUX
HAHOYACTUI] M  KJIACTEpOB:  IUIA3MOHHOE
MOIJIOLLEHHE, Teopust Mu.
4, CaoiicTBa DJIGKTPUYECKME M MarHUTHBIE  CBOMCTBA| peEIICHHUE 3a/1ad,
HAaHOMATEPHAJIOB [HaHOMaTepHuaioB. KaranuTtuueckue CBoiiCTBa 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 |cpmopass (ACM) M CKaHMPYIOIas 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. Crioco6sl @usznueckue METOAbl IOIYYEHUs HAHOYACTUIL| pEIICHME 3a1ad,
MOJIy4eHHUsl  |nMa3epHast aOnslus, METOJ  MOJEKYJISIPHBIX JIP4
HAHOYACTHUI]  |[IyYKOB, KaTOJHOE pACIbUIEHUE, a3PO30JIbHBIN

METO/I.

9. Crioco6s1 CoHOXMMUYECKOE JTUCTIEPTUPOBAHUE.| PpeIleHUe 3a/1aY,
nonydyeHuss  ([KpuoXuMUdeCKHit CHHTES3. Tepmonmu3 JIP6
HaHOYACTHULl  (MeTaJIIOOPTAHUYECKHX 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
crabuiu3anuu arperauys HaHO4YaCTHLI.
HaHOYACTHI]
13. YceroitunBocTh U |MeXxaHU3MEI cTaduiIn3aun HAHOYACTHIl| PpEIICHUE 3a/1a4,
METO/IBI NOJUMEPaMH M TOBEPXHOCTHO-aKTHBHBIMH JIP3
CTaOWIM3alNA  |BerecTBAMHE B pacTBope.
HaHOYACTHI]
14. VYcroitunBocTh U |MaTpuuHas N30SI HaHOYaCTHII B| peuieHue 3aaa4y
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 [KOMIIEKCHI (DyJUIEPEHOB.
17. VYraeponusle |CTpyKTypa yriIepOAHBIX HAaHOTPYOOK M METOAbI| pelleHHe 3a1a4
HaHOMATCpHAJIbl |UX IMOJIYYCHHUS.
18. VYranepognsle |CBolicTBA WM INPUMEHEHHME  YIVIEPOJHBIX| pELICHHE 3a/1a4
HaHOMaTepuaibl |HaHOTPYOOK. ITunonsl. 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 HaHOpPa3MEpPHBIX YacTHII JIP1
[oJlyueHus:  [cepedpa B BOJHBIX pacTBOpax METOJOM
HAHOYACTHUL] |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
CcTa0WIM3alu  [4acTHI] cepedpa B pacTBope
HAHOYACTHII
4. CaoiicTBa Ilonyyenue u wuccaenOBaHUE MarHUTHOU JIP4
HAaHOMATEPHAJIOB |PKUJKOCTH
S. Crioco6b1 Ilonyyenue u WHcCClIEIOBaHUE KBAaHTOBBIX JIPS
MOJIyuYeHUs:  |[ToueKk cyabduaa CBUHLIA U Cylbpuaa
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.
Yactp 1. Cunre3 qubeH3mInIeHaleToHa.
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 (IPOEKTOB)

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 CAMOCTOSITEIIbHON PabOThI

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. - Pesxum mocryma: https://e.lanbook.com/book/66203. — 3arir. ¢
JKpaHa.

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

3 Ilyn, Y. Hanorexnomoruu [Tekcr]: ydeOHOe mocobue s
crynenToB / Y. Ilyn-mn., ®@. Oyauc; nep. ¢ anri. nox pen. 0. U.
l'onoBuHa. - 4-¢, ucnp. u non. u3a. - M.: Texnochepa, 2009. - 335
c.

2. |Odopmienue
J1a00paTOPHBIX
pabor

1 Crapoctun, B.B. Marepuanbl 1 MeToabl HaHOTEXHOJIOTHI
[DnexTpoHHBIH pecypc]: yuebHoe mocobue / B.B. Crapoctun. -
OnexTpoH. aaH. - M.: BUHOM. Jlabopatopwus 3Hanuit, 2015. - 434
c. - Pexxum noctyna: https://e.lanbook.com/book/66203. — 3armn. ¢
JKpaHa.

2 Ceprees, I'.b. Hanoxumus [Tekct]: yueOHOe mocobue st
crynentoB / I'. b. Ceprees. - [3-¢ u3a.]. - M.: KumxHbiii 10M
«YHuBepcuter», 2009. - 334 c.

3. |[lomroroska k

TEKyIEeMy
KOHTPOJIIO

1 Crapoctun, B.B. Marepuansl U MeToAbl HaHOTEXHOJIOTHI
[DnexTpoHHBIN pecypc]: yuebHoe mocodbue / B.B. Crapoctus. -
OnexTpoH. aaH. - M.: BUHOM. Jlabopatopwus 3Hanui, 2015. - 434
c. - Pexxum nmocryma: https://e.lanbook.com/book/66203. - 3ari. ¢
DKpaHa.

2 Ceprees, I'.b. Hanoxumus [Tekct]: yueOHOe mocobue st
crynentoB / I'. b. Ceprees. - [3-¢ u3a.]. - M.: KumxHblit 10M
«YHuBepcuter», 2009. - 334 c.

Y4eOHO-MeToInYeCKre MaTepHalibl JUIsl CaMOCTOSITEIbHONW paboThl O0ydarommxcs u3
YHClia MHBAJIK/IOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) npenocrasistorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCHPUSATHS HH(POPMAIIH:

JIig U1 ¢ HapyILIEHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO ammapara:

— B Ie4aTHoM (opme,



— B popMe JIEKTPOHHOTO TIOKYMEHTA.
3. O0pa3oBaTe/ibHbIE€ TEXHOJOTHH

[IpenogaBanue nucuumuinHel «Hanoxumusy npeamnosiaraeT ciaeayroue GopMbl 3aHITHIA
B PaMKaX TPaJUIMOHHBIX 00pa30BATEIIBHBIX TEXHOIOTHI:

1. UadopManmoHHast JTEKIHS.

2. Jlaboparopnas paboTa.

3. [Ipaktrdeckas paboTa (penieHue 3a/1a4 ¢ KOJJIEKTHBHBIM OOCYKJICHUEM).

Jljis M1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSIMHU 3J0POBbsI MIPEIyCMOTPEHA OpTaHU3aIHS
KOHCYJIbTAIMH ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

Bupn 3ansarui Hcnonp3yeMble THTEPaKTHBHBIE 00pa30BaTEIbHbIC Komunyectso
TE€XHOJIOTMH 4acoB
Jlexuyn Jlexuusi-guanor, npodaeMHasi JISKIHsI 8
JlaGopaTopHbie paboTsl | PaboTa B MasIbIX rpymmax 16
Htoro 24

4. OueHo4YHbIe CpeACcTBA ISl TeKYIero KOHTPOJIsl yCIIeBaeMOCTH H IIPOMeKYTOYHOMH
aTTecTaluu

4.1 ®oH OLEHOYHBIX CPEJICTB Il MPOBeAeHHUs TeKYIlell aTTecTalul
1 Ilpumeput 3a0au 013 KONINEKMUBHO20 PeUleHUs 6 AyOUumopuu

1. Ilopowok auoKcHIa TUTaHA MMEET YACIbHYIO MOBEpXHOCTH 110 M2/T. Cunras, 4To
MOPOIIIOK COCTOUT M3 CPEPUUYCCKUX YACTHUI[ OJUHAKOBOTO pa3Mepa, pacCUMTAWTe WX PaIUyC.
CKOJIbKO aTOMOB THTaHa M KHUCIIOPOJa BXOMIAT B cOCcTaB OJHO# HaHouyacTuilpl? IlnotHocts TiO2
paBHa 3,6 T/cM°.

2. Monocnoii rpadgura — AByMEpPHYIO CETKY MPAaBWJIbHBIX LIECTUYTOJIbHUKOB U3 aTOMOB
yriepoaa HaszbiBatoT rpagerom. B 2004 r. A. I'eiim u K. HoBocenoB cMoOriM BbLAEIUTH TaKOM
CIOM M3 MOHOKpHUCTaJIa rpaduTra W pa3sMEecTHTh €ro B BUJE IUIEHKM Ha TOBEPXHOCTU
KpemMHueBoi nonoxku. B 2010 r. aTo qoctmkeHue O0b110 oTMedeHo HobeneBckoil mpemueit mo
¢uzuke. Paccunraiite maccy rpadenoBoro kBaapara pasmepom 1x1 cm. Jnuny csszu C-C B
rpa¢uTe BO3BMUTE U3 CHPAaBOYHOW JuTeparyphl. [l HachllleHUsT CBOOOJHBIX BaJIEHTHOCTEH
yriepoJi B rpadeHe crnoco0eH 00pa3oBbIBaThH CBSI3U € ra3000pa3HBIMH BelecTBaMu. Uemy paBHO
MaKCHMaJbHOE YHUCIIO aTOMOB BOJOPOZA, KOTOPOE MOYKET NPUCOEIMHUTH YKAa3aHHBIN BBIIIE
rpadeHoBbIN KBaapaT?

3.  Opranuueckwe COEAWMHEHUS HEPEIKO HCIOJB3YIOTCS Uil  CTaOMIIM3aINH
HEOPraHMYECKUX HAHOYACTHUI], o0Opa3ys Ha TOBEPXHOCTH IIOCIEIHUX 3aLIUTHBIA CIOH,
HpeHSITCTBy}OH_[I/Iﬁ arperanuu HaHOYaCTHII, ux OKHCJICHUIO U TOPOTECKAHHIO ApPYyTrux
HEXKEJIaTeNbHBIX XUMUYECKUX peakiuil. OOBIYHO AJIS 3TOH 1LEeTH NPUMEHSIOT Pa3InYHbIe THOIBI,
MUHBI, Qochunbl, GOCPUHOKCUIBI U APYryUe BEIIECTBA, COAEPIKAIIUE aTOM C HEMOJEICeHHOU
napoii snexTpoHoB. IIpu Boccranonenmu HAUCI; Gopruapuaom HaTpuss B TPUCYTCTBUH
JOJIEMIITHONIa 00pa3yrOTCsl HAaHOYACTHIIBI 30JI0Ta JuaMeTpoM 3,9 HM, MOKpPBIThIE MOHOCIOEM
tuosia. Ilpu cTOsHMM Ha BO31yX€ 3TOT pacTBOpP MOCTENEHHO «crapeeT». [lpum aTOM cpennmii
pasMep 4acTHIl 30JI0Ta YBEIUYUBAETCA 110 6,2 HM.




1). Kakas gactsb (B %) MosieKyn AOACHMITHONIA MIPH «CTapeHUW» nepeiieT B pactop? B
BUJIE KAKUX COSAMHECHUN OHH OyyT HAaXOIUTHCS B pacTBOpe?

Hpyroii Metoj mMOJy4YeHHs HAHOYACTUI[ 30J0Ta 3aKJIOYaeTCsl B BOCCTAHOBJICHHUH
NaAuCls nuTparom HaTpus B IPUCYTCTBHU |2-aMHHOIOICIIMITHOIA.

2). HanummTe ypaBHEHHS MPOTEKAIOIIUX MPH 3TOM peakuuil. Paccumraiite o0beM rasza
(H.y.), BBLIGIMBILIETOCS MPH 00pa30BaHuU | T HAHOYACTHIL 30J10TA.

3). O0e yka3aHHBIE PEaKIMK MPOBOIWIH B IBYX(a3HOW CUCTEME OKTaHOJ-Boa. B kakoit
daze OyayT HAXOIUTHCS MOTYICHHBIE 301U 30J10Ta?

4. Yemy paBHa MaKCHMalbHO BO3MOXHAs Macca YriIepOJHBIX HAHOTPYOOK, KOTOpHIC
MO>KHO TOJTYYUTh U3 rpaduta Maccoi 1 r?

5. Peakrust CO + NO B npucyTcTBHH Ki1acTepoB mautaaus Pdzo-30 mporekaer mpu 300 K.
yro Ha 150 K Hmxke temneparypbl peakuMM, KaTaau3upyeMOM MOHOKPHUCTAJUIMYECKUM
nautaaueM. Mcnone3ys ypaBHeHHe AppeHuyca JUisi KOHCTaHTbl CKOPOCTH, OILIEHUTE, BO CKOJIBKO
pa3 KJacTepbl YMEHBLIAIOT JHEPrUI0 aKTUBALMU [0 CPABHEHHIO C MOHOKPHCTAJUIMYECKUM
nayuiaaueM (CYUTanTe, uTo 3HaUCHUE A He 3aBUCHT OT pa3mepa dactuil Pd).

6. HanouacTuipl 30510Ta H3BECTHBl CBOMMH YHUKAJIbHBIMU CBOWCTBaMHU. (CKOJBKO
KJIACTEpOB cocTaBa Als MOXHO MOTy4HTh U3 2,5 cM° Mmeramamueckoro 3onota? IlmoTHOCTH
3omota cocrasiser 19,3 r/em®.

7. Hanowactuna, comepxaias 55 aromoB 30j0Ta, umeeT auamerp 1,4 M. Onenure
paauyc atoMa 30J10Ta, CYUTAas1, YTO aTOMBI B HaHO4acTHIle 3aHuMaroT 70 % ee oObema.

8. Tpu ronbix xumuka Bacs, [lets u Jluma nonyuuiu 3agaHue CUHTE3UPOBATh KBAHTOBbIE
TOUKH celeHuaa IuHKa. «CeneH — OMKalIMii aHAIOT cepbl», - paccyxaanu oHH. [loraTomy
METO/I TIOJIYYCHHSI CEJIEHU]Ia IIMHKA JIOJDKEH ObITh OJMM30K K METOAy cuHTe3a cyinbbuma. M3
CIPAaBOYHUKA OHHM Y3HAJIM, YTO CEJICHM] LIMHKA — JKEJITOEe BEIECTBO, HEPACTBOPUMOE B BOJE.
[Ipu BBIOOpPE MeTONa CHHTE3a MHEHHsSI XWMHUKOB pa3feliumch. Bacs cMeman B mpoOupke
KpEeTKHe pacTBOPHI CEJIEHUa aMMOHUS U XJIopuaa IMHKa. [1eTs B3su1 BMecTo ceneHnja aMMOHUS
ceneHomoueBuHy (NH2)2CSe, a J/Iluma mpormycTiit TOK CEJICHOBOIOPO/Ia uepe3 caaldblii pacTBOP
arerata MHKA ¢ 100aBJIEHHOW B HEro OJIEMHOBOM KHCIOTON. M3ydunM nabopaTopHbIe KypHAIIbI
pebsT. B xypHane ¢ 00J0KKOM KpacHOTO IBETa 3alMCaHO, YTO MTHOBEHHO BBINAJ JIMMOHHO-
KENThIA 0CaJoK, B TETpPaad 3€JeHOro IBeTa CiejlaHa 3aluChb — «pPacTBOP OKpAcHJCS B
JKENITOBATBIA I[BET», a B UYEPHOM JKypHAllE — «IIpU HArpeBaHWU TPOOUMPKU 00Pa30BaIOCH
30JI0THCTOE 3EPKAIION.

1). Uto Ha3bIBalOT KBAaHTOBBIMHU TOUYKaMU?

2). Kakoro 1ieta »KypHai y KaXJ0ro u3 peosT?

3). st uero mpuMeHsIA CEJICHOMOYEBUHY, OJIESMHOBYIO KHCIIOTY?

9. IMuponmzom .......... B IPUCYTCTBHM BOJOPO/AA Ha OKCHIHOM KaTalu3aTope MNpu
950 °C MOJMYYEHBI .............. auameTpoM 3—60 HM, COCTOSLIME W3 JBYX-TPEX .......
[TosrydyeHHBIM MPOAYKT OUYMIIANM OT NMPUMECH KaTaluzaropa, oOpabaThiBas €ro ............ , a

3aTeM BBICYIIMBAIN B Bakyyme. Kommeke mamnanus ¢ nuoensmmuaeHaneronom (DBA) coctasa
Pd2(DBA)3z pacTBopuiM B TOJIyOJi€, pacTBOP MPOQHIBTPOBAIM M BHECIH B HEr0 B aTMocdepe
aproHa TMOJyYE€HHbIE paHEEe ....... . BblgenuBmmiics mnpu OXJaXJIEHUM YEPHBIA OCaJOK
HaHOKATaJIM3aTopa OTACIWINA OT KEITOr0 pacTBOpa (GUIBTPOBAHWEM, MPOMBUIH U BBICYIIIUJIIH.
HcnapenneM ¢uimbTpata MOXKHO PEreHepUpOBAaTh BECH ............. , HCIOJIb30BAaHHBIN Jid
CHUHTE3a KOMILIEKCA.
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1). 3amosHUTE MHOTOTOYHS B TEKCTE CJIOBAMHU.

2). Yto coboii mpeAcTaBIIseT NOTYICHHBIH KaTaru3arop?

3). B kaKoii CTerneHn OKUCIICHUS HaXOUTCS HaUTaiii B HCXOIHOM KOMILICKCE?

4). TlonydeHHBIN KaTaIU3aTOP MOXHO HCIIOJIb30BaTh JUIS THMIPUPOBAHUS HETPEACITbHBIX
coequHennii. HazoBuTe /Ba BelllecTBa, HE SIBISIONIMECS U30MEPAMU, KOTOPbIE MOXKHO MOJTYYUTh
TUAPUPOBaHUEM JAu(CHUIAIICTHIICHA.

5). Kakne mMoaudukanuy yriepoga cnocoOHbl 00pa30BhIBATh KOMILICKCHI C Majuiaanem?
[TpuBenuTe npuMeps! OTOOHBIX COEIUHEHUI.

6). KakoBa npupo/a CBA3HM META/UI—YIJIEPOJI B THX COCAUHCHHSIX ?

10. B oxHo#t W3 HaydHBIX JIaOOPATOPHH HCCIEAOBAIH KHHETHUKY (DOTOOKHCICHHS THO(EHa,
PacTBOPEHHOI0 B CMECH H-OKTaH/BoAa = 1:1, KHCIOpPOAOM BO3/1yxa B MPUCYTCTBHH KaTalM3aTopa —
noportika TiO. TIopomiok 6L MPUTOTOBICH 30Jb-TelIb METOJOM M UMEIN YJCIbHYIO MOBEpPXHOCTH 110
M2T.

1). Kak BbI aymaere, MmoyeMy HMCCIeIOBaTeNei 3anHTEpecoBan Takoi pactBop? Kakyro
poiib B HeM urpaer Boaa? Hamummre ypaBHEHHE TOJIHOTO OKHCIICHUS THO(EHA KHCIOPOJOM B
pacTBope.

2). CuuTasi, 4TO MOPOIIOK KaTaaM3aTopa COCTOUT M3 CPEPUUIECKUX YACTHIL OJTHOTO U TOTO
K€ pazMepa, paccumTaiite ux paaunyc. CKOJIbKO aTOMOB THTaHa M KHUCJIOPOJa BXOIAT B COCTaB
onHoit HanouacTuisl? [notrocts TiO, npumuTe paBHOiA 3,6 T/cM®.

Pe3ynbTaThl KHHETHYECKUX IKCIEPUMEHTOB IIPUBEICHBI B TAOIHUIIE.

Macca TiO2 (1) | 3aBUCUMOCTbH KOHIIEHTpAIMH THOGEHA c(MI/T)
Ha 100 M pacTBOpa |oT BpemeHH t(4)

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 KONM4YeCTBO Karanmuzaropa? [lpeamonoxwure, mouemy
YBEJIMUEHUE MACCHI KaTAJIN3aTOPA BBIIIE ITOTO 3HAYEHUSI TOPMO3UT PEAKLIUIO.

4). [pu onTHMAaIEHOM KOJMYECTBE KaTalu3aTopa:

a) oIpeieuTe MOPSJIOK peaKkiui OKUCIEeHHs THO(eHa,;

0) paccuuTaiiTe KOHCTAaHTY CKOPOCTH U MEPHOJ] MoTypacnaga THODEHa;

B) OILICHHUTE, HCIOJb3ysd ypaBHEHHE AppeHHyca, HACKOJbKO KaTalnu3aTop CHUXKAET
SHEPrUI0 aKTUBALUU.

2 Ilpumepvl KORMPOIBLHBIX ONPOCOE U 3A0AHUIL K 1AOOPAMOPHBIM PAdOmam

1. Kakue BemecTBa MOTYT BBICTYNAaThb B pOJM AHMCIEPCHOW (a3bl B MarHUTHBIX
KHIKOCTAX ?

2. Kakue BemiecTBa MOTYT HCIIOIB30BAaTHCS B KAUECTBE CTAOMIM3ATOPOB I MAarHUTHBIX
KHIKOCTEH?

3. Uem oObscHserca BbicOKass 3((PEKTUBHOCTh CMa30K Ha OCHOBE MAarHUTHBIX
KHIKOCTEH?

4. Kakoe mpuMEeHEHNE MarHUTHBIE JKUJIKOCTH HaXOAAT B MEUIIUHE?

5. UeM o0OBsCHSETCS BO3HUKHOBEHHE HA TMOBEPXHOCTH HAHOYACTHUI] H30BITOYHOM
MTOBEPXHOCTHOM dHEprun’?

6. Kakoe siBneHne Ha3bIBAE€TCS MIOBEPXHOCTHBIM IJIA3MOHHBIM PE30HAHCOM?
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7. Tlo xakoMy MeXaHHU3MY IPOUCXOJIUT BOCCTAHOBJIEHHME HAHOUYACTHUI[ cepedpa cC
MOMOILBIO IIUTPAT-aHUOHA?

8. Uto Takoe TOPO? B yem npeumyiiiecTBa U HEAOCTATKH METOJIOB CUHTE3a HAHOYACTHII
¢ ucnosibzoBanueM TOPQO?

9. Kakyro posp npu cunteze HaHowactuil urpaer [IBC? K peaknusam kakoro tumna
OTHOCHUTCSI pEaKIIusl, MPOUCXOIAIIAs IPH 3TOM CUHTE3€e?

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

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /sl IPOBeIeHUsI MPOMEKYTOUHOI aTTecTAlNU
1 Cnucok éonpocoe 011 no020moeKu K IK3ameHy

1. UcTopus pa3BUTHS HAHOHAYKH.

2. CoBpeMEHHbBIE IPEACTABICHNS U TEHACHLIUN Pa3BUTHS HAHOXUMHUH.

3. PazmepHbie 23 PeKTH B HAHOXUMHH.

4. CTpyKTypHBIE U 3JIEKTPOHHBIE «MAarH4eCKUe)» Yncia.

5. 3aBHCHUMOCTh PEAKIMOHHOW CHOCOOHOCTH ¥ (PU3MUYECKMX CBOWCTB OT pa3Mepa
KJIACTEPOB.

6. OnrTuyeckue CBOWCTBA METAUNIMYECKUX HAHOYACTUL[ U KJIACTEPOB: IUIA3MOHHOE
HorjoueHue, reopus Mu.

7. DNeKTpUYecKUe U MarHUTHbIE CBOMCTBA HAHOMATEPUAJIOB.

8. Karanurnueckne cBOMCTBA HAHOYACTHLI.

9. IIpocBeunBaroniast 1 CKaHUPYIOILAs ANEKTPOHHAsI MUKPOCKOIIHSI.

10. OO1u1rie NPUHIUIBI CKAHUPYIOILIEH 30HI0BOM MUKPOCKOTIHH.

11. Ckanupyromas TyHHenbHas Mukpockonus (CTM).

12. AtomHO-cunoBas Mukpockonus (ACM).

13. Ckanupyromias ontudeckas MUKpockorust onxaero nois (COMBIT).

14. oHHO-11071€Basi MUKPOCKOIIUSI.

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

16. IlpuMeHeHne Macc-ClIEKTPOMETPUH JUIsl UCCIIE0BAHUS HAHOCUCTEM.

17. IlonyyeHne HaHOYACTHUIL METOJIOM JIa3epHON abJALUY.

18. IlonyyeHne HaHOYACTHUL] METOJOM MOJIEKYJISIPHBIX ITyYKOB.

19. IlonyyeHre HaHOYACTUI] METOJOM KaTOJHOI'O PACIIBUICHUS.

20. ITomyueHnne HaHOYACTHUL aPO30JIBHBIM METOOM.

21. COHOXMMHUYECKOE TUCTIEPTUPOBAHHE.

22. KpHoXuMH4ECKUI CUHTE3 HAHOCHUCTEM.

23. Tepmon3 METALTIOOPTAHUYECKUX PEAreHTOB.

24. XMMHY€ECKUH CHUHTE3 HAHOYACTHI] B paCTBOPE.

25. BoccraHoBUTENN, TPUMEHSIEMBIE JIJIS1 XUMUYECKOTO CUHTE3A.

26. ®OTO0- M pagUalMOHHO-XUMUYECKOE BOCCTAHOBJICHHE.

27. CuHTE3 B MULIEIUIIPHBIX CUCTEMAX.

28. JIByxda3Hblil CHHTE3 B BOJTHO-OPTaHUYECKUX CcpeJlax.

29. ArperaTtuBHasi 1 KHHETUYECKAs] YCTOMYMBOCTh HAHOYACTHLL.

30. ®oTocTUMyYIMpPOBAaHHAs arperalys HAaHOYacTHL.

31. Mexanu3mbl CcTaOMIM3AIMH HAaHOUYACTHI] MOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMU B
pacTBope.

32. MexaHu3Mbl CTaOMIM3aMH HAaHOYACTHUI BHICOKOMOJIEKYJSIPHBIMU COEAMHEHUSIMH B
pacTBope.

33. MaTpu4Hast U30JISI1Ms] HAHOYACTHULL B IIOPUCTBIX MOJIMMEpax.
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34. JlennpuMepHbI€ COCTUHEHUS KaK MaTPUIIbI 1JI MOJYYeHUsI HAHOYACTHII.
35. ®dynnepeHbl: pa3HOBUIHOCTU U METOABI IIOJTYyUEHHUS.

36. XuMuueckue peakiuu QyaepeHoB.

37. @ynnepuTsl U KX CBOMCTBA. DHA03APAIbHBIC KOMILJIEKCHI (PyIIIEPEHOB.
38. CTpyKTypa yriepoHbIX HAHOTPYOOK M METO/ABI UX MOTYYCHHUS.

39. CBoiicTBa U IPUMEHEHHUE YTIEPOIHBIX HAHOTPYOOK.

40. IMumoper. I'paden.

2 Ilpumepul 6unemos K IK3ameHy

OI'bBOY BO «KybaHCckHit rocy1apCTBEHHBI YHUBEPCUTETY
Kadenpa opranndeckoii XUMHH U TEXHOJIOTHIA
Hanpasnenue noarorosku 04.03.01 - Xumust
20__-20  yu.Toxm
Jucuunnmuaa «Hanoxumus»

AK3AMEHAIIMOHHBIM BUJIET Nel.

1. OnTtudeckue CBOWCTBA METAUIMYECKMX HAHOYACTUL U KJIACTEPOB:
MOIJIOLLEHHE, Teopusi Mu.

2. GynnepeHsl: pa3sHOBUAHOCTH U METOIBI ITOTYUYCHUSI.

3aBenyronuii kageapoi
OPraHUYECKOW XMMHUH U TEXHOJOTHIA

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

BK3AMEHAIIMOHHBIM BUJIET Ne2.

1. Ckanupytomas TyHHenbHas Mukpockomnus (CTM).

IIJIa3MOHHOC

2. Mexanu3Mel CT8.6I/IJ'II/I3aI_II/II/I HAaHOYaCTULl BBICOKOMOJICKYIISIDHBIMU COCAUHCHUAMHU B

pactBope.

3aBeayroniuii kadenpoit
OpPraHUYECKON XUMUU U TEXHOJIOTH I

9K3aMEHAIIMOHHBIC BOIIPOCHI MPAKTUYECKH HE
JIOMYCKaeT KaKuX-TMOO HETOYHOCTEH WIu
OIITNOOK.

Kpurtepun 3x3aMeHallHOHHON OLIEHKH Ouenka YpoBeHb
CryaeHT cBOOOAHO BIAJEET TEOPETHUYECKUM | «OTIIHUHO» HOBBIIIEHHBIN
MarepuaioM (cucrema 3HaHUHN 0 (TpOABUHYTBIN )
COBpeMeHHOﬁ HaHOXHUMHHN IIOJITHOCTBIO YPOBCHB
chopMupoBaHa), npu OTBETE Ha
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CTyZneHT XOpoIlIO BIAJEET TEOPETHUUECKUM | «XOPOLIO» 0a30BbIif ypOBEHb
MaTepuaioM, uMeeT  Cc(HOPMHUPOBAHHYIO
CUCTEMY 3HaHUU 0 COBPEMEHHBIX
MIOJIOKEHUAX XMMHMM HAHOMAaTepHajoB, a
TAaK)K€ METOJax CHUHTE3a M HUCCIEIO0BaHUS
HAaHOCTPYKTYp, OJHAKO IIpU OTBETE€ Ha
BOIIPOCHI ’K3aMeHaTopa JIOITYCKaeT
HE3HAYUTEJIbHOE YUCIIO OMIMOOK, HE HOCALINX
PUHLIMIIHAIBHOTO XapaKTepa.

CryzneHT 3HaeT OCHOBHBIE IIOJOXKEHUS H | «yIOBJIETBOPUTEILHO IIOPOTOBBIN
METOJIbl ~ HAHOXMMMM,  OJHAKO  ILIOXO YpOBEHB
pasbupaercs B JeTalAX  HU3y4aeMoro
Marepuaia. B oTrBetax Ha  BOIPOCHI
IIPUCYTCTBYET 3HAYMTEIBHOE YUCIIO OLIMOOK
WJIM HETOYHOCTEM.

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

Ha  BONPOCHI  BSK3aMeHaTopa  CTYIEHT

JEMOHCTPHUPYET MOBEPXHOCTHBIE u

OTPBIBOYHBIC 3HAHMS Kypca, MO0 TMOITHOE UX

OTCYTCTBHE.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMH
3JI0pOBBSI BHIOUPAIOTCS C YIETOM UX MHIAMBHYaTbHBIX ICHXO(PHU3MUECKUX 0COOCHHOCTEH.

— Tpud HEOOXOJUMOCTH HWHBAIMIAM M JIMIAM C OTrPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
310pOBBS ITPEAOCTABIIACTCS TONOJIHUTEIBHOE BPEMS ISl IOArOTOBKH OTBETA HA DK3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB O0YyYEHHUS MHBAINJIOB M JIUIL C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBBS NPEAYyCMATPHUBAECTCS UCIIOIb30BAHUE TEXHUUYECKHUX
CpEeZCTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYaTbHBIMH OCOOEHHOCTSIMU;

— IIp1 HEOOXOAUMOCTH JJIs1 00Y4aIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIWAOB TpoOIeaypa OLEHMBAHUSA pPE3YyJIbTaTOB OOY4YEHUS IO JUCLHUIUIMHE MOXET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJbLHOW y4eOHOH JIMTepaTypbl, HEOOXOAMMOM
AJIS1 OCBOCHHS THCHHUIINHBI

5.1 OcHoBHas MTEparypa:

JI71st OCBOEHMS TUCUUILTMHBI MHBAJIMJAMU U JIMIIAMH C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU
3JI0pPOBbSl MMEIOTCS M3JAaHUS B DJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «Opai».

1 Crapoctun, B.B. Marepuansl 1 MeTOJIbI HAaHOTEXHOJOTHH [DJIEKTpOHHBINH pecypc:
yaeOnoe nocobue / B.B. Crapoctun. - Dnektpon. gas. - M.: BUHOM. JlaGoparopus 3HaHUH,
2015. - 434 c. - Pexxum poctyma: https://e.lanbook.com/book/66203. - 3aru. ¢ skpaHa.

5.2 JlononHUTENBHAS IUTEPATYPA:
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1 Ceprees, I'.b. Hanoxumus [Tekcr]: yaueOHoe mocobue s ctynentoB / . b. Ceprees. -
[3-e u3a.]. - M.: Kuwxnsiii 1om «Yuauepcurer», 2009. - 334 c.

2 Ilyn, Y. Hanorexuosoruu [Tekcrt]: yueOHOE mocobue mist cryaentoB / Y. [Tyn-mi., O.
OyoaHc; nep. ¢ anrn. nox pea. FO. . Tonmosuna. - 4-e, ucnp. u mom. u3d. - M.: TexHocdepa,
2009. - 335 c.

3 bpanmon, [I. MukpocTpykTypa MarepuaioB. METOIbI HCCICIOBAHHUS U KOHTPOJIS
[Tekct]: yuebnoe mocodbue nist crynentos / Jl. bpanmon, V. Kamnan; nep. ¢ anrn. nox pexn. C. JI.
baxenosa ¢ gom. O. B. Eroposoii. - M.: Texunocdepa, 2006. - 377 c.

5.3. lleproguyeckue U3AaHUS:

1 Ycnexu XMMUU - POCCHICKHUIA HAYYHBIH KYpHAJ, MyOIUKYIOIIHUNA 0030pHBIE CTAThU IO
aKTyaJbHbBIM IIpO0JIEMaM XUMHH U CMEXHBIX HayK.

2 KomnonaHblid XKypHaJd - POCCUHCKWN HAyYHBIH >XKypHall, B KOTOPOM IyOIHUKYIOTCS
pe3yibTaThl UCCIEIOBAHUI B 00JIACTH XMMHUECKOW HAayKH, Kacarouuecs npo0aeM JIUCIepcHOro
COCTOSIHMS BEILECTBA M MOBEPXHOCTHBIX SIBJICHUM B JUCIEPCHBIX CUCTEMax. Temamu KypHayia
SBJISIIOTCSL 00pa30oBaHKUE KOJUIOMAHBIX CHCTEM, MX MOJEKYISPHO-KMHETHUECKHUE M ONTUYECKHE
XapaKTEPUCTHKH, IOBEPXHOCTHBIE CHJIbI, B3aUMOJICICTBIE KOJUIOMIHBIX YaCTUL, CTAOMIN3aLINs,
KPUTEPHH NTOTEPU CTAOMIIBHOCTU Pa3IMUHBIMU AUCIEPCHBIMU CUCTEMAMHU.

6. Ilepeyenr pecypcoB HMHPOPMAIHMOHHO-TEJEKOMMYHMKALIMOHHON  CeTH
«HTepHETY», HEOOXOAMMBIX /IJIsl 0CBOEHUS THUCHMILIUHBI (MO1YJIs1)

1. WHdopmanMoHHBI calT O XUMHUH, coaepxkaluii 0Oa3y 3HaHWM, CIPaBOYHUKU U
XUMHYECKHe OHIaiH-cepBucs (http://www.xumuk.ru).

2. Caiir, comepxamMid CTaTbM  COPOCOBCKOTO  0OpPa30BaTENBHOIO  JKypHasa
(http://www.pereplet.ru/cgi/soros/readdb.cgi).

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

4. Basa nanHbiX pedeparos u urtupoBanus Scopus (http://www.scopus.com).

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

7. Meroauveckue yKa3aHusi JJs OOy4YAalOIIUXCH IO OCBOCHMI0 IMCUHMILIMHBI
(Mmonmy.Jist)

VYcnemHoe nzydenue aucuuiinHbl «HaHoxumus» TpeGyeT OT CTYAEHTOB PEryisipHOTO
MOCEIIEHUs JIEKIIMHA, a TakXe aKTUBHOM paboThl Ha MPAKTUYECKUX 3aHATHSX, BBINOJHEHHS
TECTOBBIX IPOBEPOUYHBIX PaOOT, BHIMOIHEHUS U 3alUTHI JIA0OPATOPHBIX PadOT, O3HAKOMIICHUS C
OCHOBHOM U JIOIIOJHUTEIBHON PEKOMEHIYEMOM JINTEPATypOil.

[Ipy MOATrOTOBKE K JIGKIIMOHHOMY 3aHSATHIO CTYJAEHTaM PEKOMEH/1YeTCsl:

1) mpocMoTpeTh 3amucH NpEAbITYyIIeH JeKIMH M BOCCTAHOBHTH B TAMSTH paHee
W3Y4YEHHBIN MaTepHal;

2) 6erno mMpoCMOTPETh MaTepuall MPEJCTOSIIEH JIEKIUU, ¢ LENbI0 JYYIIero YCBOCHUS
HOBOT'O MaTepHaa;

3) caMoCTOATENBHO MPOpPadoTaTh OTAENbHbIE (PPAarMEHThl TEMbI MPOLUION JEKIUH, €CIIU
3TO HEOOXOUMO.

IIpy KOHCHEKTMPOBAHMM JIEKIIMOHHOIO MaTepuaia CTyJEHTaM HYKHO CTPEMHTHCA
KpaTKO, CXEMaTH4YHO, IOCIEAO0BATENbHO M JIOTUYHO (PUKCHPOBATH OCHOBHBIE IIOJIOKEHUS,
BBIBOIbI, 000011IeHNs U (POPMYIUPOBKH, HE MBITAsICh 3allMCaTh BECh MPENOaBaeMblii MaTepHa
CJIOBO B CIIOBO.
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[Ipyu MOATrOTOBKE K JIaOOPATOPHOMY 3aHSATHIO PEKOMEHYETCS:

1) BHUMATENbHO H3YYUTh MaTEpHall MPEACTOANIEH paboOThl M COCTaBUTH IUIaH €€
BBITNIOJTHEHUS;

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IPENCTOSILIEN
paboTHI (MCTIOIB3YEMBIM PEaKTHBAM M 00OpPYIOBAHHIO, & TAK)KE TEXHUKE PAOOTHI C HUMH),

BeimonHATe 1ab0paTopHyl0 paboTy HEOOXOAMMO aKKypaTHO U  IOCIEIO0BaTENbHO,
OoTpakasi BCE €€ OCHOBHBIE JTambl B JIa0OpaTOpHOM >KypHaie. Jlisg ycHemHol 3aliuThl
naboparopHoit pabOThl HEOOXOAUMO TIIATEIHHO W3YYUTh JIGKIIMOHHBIA U, €CIH OTO
HE00XO0IUMO, JTOTIOTHUTEIbHBIA TEOPETUUECKHI MaTepHrall 1o TeMe paboThl, a TAK)KE MPABUIBHO
3aMoJIHUTH JIA0OPATOPHBIA JKYpHAJ, CIElNaB BCe HEOOXOMUMBIE PAacUYeThl M CHOPMYIHPOBAB
BBIBO/IbI 110 MpOieTIaHHON padoTe.

ITpy DOATOTOBKE K NPAKTUYECKOMY 3aHSATHIO PEKOMEHIYETCS:

1) 03HaKOMUTBCS C TEMOM U TJIAHOM 3aHATHUS, YTOOBI BEISICHUTH KPYT BOIIPOCOB, KOTOPHIE
OynyT o0CYKIaThCs HA 3aHSITHH,

2) mopaboTaTh C KOHCHEKTOM JIEKIIMM IO TeMe 3aHSATHS, a TaKKe O3HAKOMHUTBCS C
peKOMeHIyeMO# JuTepaTypod U (Ipu HEOOXOIMMOCTH) JONOJTHHUTEIBHBIMA HCTOYHUKAMHU
uH(pOpMalMU B BUJE MEPUOIUIYECKUX U3aHuil 1 IHTepHET-pecypcoB.

[Tpu BBIMOTHEHUH MPAKTHYECKOHW pabOTHI CTy/IEHTaM HEOOXOIMMO OTMEYATh T€ BOIIPOCHI
U pa3/ienbl, KOTOPbIE BHI3BIBAIOT y HUX 3aTPYIHEHHUSA. C IENbI0 MOCIEAYoNeH KOHCYIbTAllU Y
npenonaBarens. Kaxaplii CTYIeHT MOKEH CTPEMHUTHCS aKTHBHO padOTaTh Ha MPAKTHUYECKUX
3aHATUSAX U YCIEIIHO BBIOJHATH TECTOBBIE MPOBEPOUHBIE PAOOTHI.

CamocrosarenbHas paboTa Hapsay C ayIUTOPHON MNPEICTaBISET OAHY M3 BaKHEHIINX
dopMm yuebnoro mpouecca. CamocrositensHas padoTa - 3TO IUTaHHpyeMas paboTa CTYAEHTOB,
BBITIOJIHSIEMAsi TI0 33JaHUI0 M NPU METOIUYECKOM PYKOBOJCTBE MperojaBaTelisi, HO 0e3 ero
HenmocpeAcTBeHHOro ydactus. CamocTosdTenbHas paboTa mnpeAHa3HaueHAa HE TOJIBKO s
OBJIA/ICHUS TIPEACTABICHHON TUCIMILIMHOMN, HO U 711 (GOPMUPOBAHHS HABBIKOB PabOTHI BOOOIIIE,
B yueOHOH, HAy4YHOH, MPOQPECCHOHANBHON AEATEIbHOCTH, CIOCOOHOCTH MPHUHUMATh Ha cels
OTBETCTBEHHOCTh, CAMOCTOSITEIILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMBbI, HAXOAUTh TPABUIIEHBIC
pelIeHus 1 T.1I.

No Bix CPC Opranuzanus AesTEIbHOCTU CTYIEHTA
PopMa KOHTPOJIA
1 2 3

1. |Odopmienue [TpoBeneHne HEOOXOIUMBIX PACUETOB, aKKypaTHOE O(popMIIeHHE

71a00paTOpHBIX paboOT X0Jla U PEe3yJbTaTOB BBIMOJHEHHOH paboThl B J1aOOpPaTOPHOM
KypHae.
dopma KOHTPOJIsL — 3aIuTa Ja00paTOPHBIX padoT.

2. |U3yuenue PaGota ¢ KOHCHEKTOM JEKIMI, a TaKXe C PEKOMEHIyeMOM
TEOPETUYECKOTO OCHOBHOI M JOIOJIHUTENBHON JINTEPATYPOM MO 3aJaHHOW TEME,
MaTepuaia 03HAaKOMJIEHHE C IEPUOANYECKUMU U3/IaHUSIMU U PECYpPCaMH CETU

WntepHer. @opma KOHTpOJS — 3aliuTa JIabOpaTOpHBIX paboT,
pelIeHre 3a1a4.

3. |[loxmroroBka k Tekymiemy [MI3ydeHue TEOpPETHUYECKOTO MarepHuaia, HEeoOXOIUMOro JUIs
KOHTPOJTIO YCHEIIHOM 3amuThl JTabopaTOpHBIX paboT, KOJJIEKTHBHOIO

pelleHns MPENJOKEHHBIX 3aJa4 M JPYTUX BHUIOB TEKYLIETO
KOHTpOoJIsl. DopMa KOHTPOJISE — BCE BHUJIbI TEKYIIETO KOHTPOJISL.
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B ocBoeHMM IHCHUIUIMHBI MHBAIUAAMM U JUMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyaldbHas y4yeOHas paboTa (KOHCYNbTAIlMH) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHNE Y4eOHOro MaTepuaia.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUEHHs U YCTaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM M OO0yJaomUMCs HMHBAJIUAOM MM JIMIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSI.

8. Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yeMbIX NPH OCYLIECTBIEHUH
00pa3oBaTe/ILHOIO MPOIEcca MO JMCUUILIHHE (MOTYJII0)

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH

1. Mcnonib30BaHKeE AJIEKTPOHHBIX NIPE3EHTALUI IPU POBEACHUN JIEKIIMOHHBIX 3aHITHH.
2. KoHCynbTUPOBaHKE IOCPEACTBOM DIIEKTPOHHOMU IOUTHI.

8.2 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust

1. Onepannonnas cucrema Microsoft Windows.
2. IlporpammHbIi TakeT Ui paboThl C Pa3IMYHBIMH THIIAMH JTOKyMeHTOB Microsoft
Office Professional Plus.

8.3 llepeuenb HH(GOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

1. Hayunas snektponHas 6ubmuoreka (http://www.elibrary.ru).

2. DneKTpoHHas OMOIMOTeYHas crcTeMa u3atenbeTBa «Jlanby (http://e.lanbook.com).

3. DnekTpoHHast 6ubnmoreuHas cucrema «HOpaiit» (http://www.biblio-online.ru).

4. Hayunas snextponHas ouodnuoreka «KubdepJlenunkay (http://cyberleninka.ru).

5. DnektpoHHas OubnmoreuHas cuctema «YHuBepcurerckas Oubmmoreka ONLINE»
(www.biblioclub.ru).

9. MarepuanbHo-TexHH4Yeckasi 0a3a, HeoOXoauMasi Ui  OCYLIeCTBJICHUSI
00pa3oBaTeIbHOIO MpoLecca Mo JUCHHILIHHE (MOTYJIIO)

Z[J'ISI IMPOBCACHUA 3aHATHH MO JUCHMILINHE ((HaHOXI/IMI/IH», HpeI[YCMOTpeHHOﬁ yLIe6HBIM
IJIaHOM IIOAT'OTOBKHU 6aKaJ'IaBpOB, UMCECTCA HGO6XOI[I/IM35I MaTCprUAIbHO-TEXHUYCCKAaA 6333,
COOTBCTCTBYIOIIIAA ,HeﬁCTBYIOHlHM CAHUTAPHBIM U IMTPOTHUBOIIOKAPHBIM IIPpABUJIAM 1 HOpMaM:

MartepuanbHO-TeXHUYECKOe 0OecriedeHne JUCIMITITNHBI
(MOTyJIs1) M OCHAIIIEHHOCTH

1. JIekoHHbIe 3aHATUS | YuyeOHas  ayauTopust  JUIsl  TPOBENEHUs  3aHATUH

JeKIuOHHOTO THma — ayd. 234c, yn. CraBpomoibsckas, 149

(komrutekT y4yeOHOW MeOenu, WMHTEpPAaKTHBHAs JIOCKa

SMART Board, kOpoTKO(OKYCHBIII  HMHTEpaKTHUBHBIH

IPOEKTOP, HOYTOYK, MeJIOBasi TOCKa).

Ne Bun pabot

2. Cemunapckue 3ausatusi | CeMuHaphl HE IPEYCMOTPEHbI YUeOHBIM MIJIAHOM.
3. JlabopaTopHbIe VYyebuasts  aynutopus Uil TPOBEACHHMS  3aHITHH
3aHATHS naboparopHoro tTuna — ayz. 410c, yn. CraBpononsckas, 149
(yueOHas nabopaTopus, YKOMIJIEKTOBAHHAS

CIIEMAIIU3UPOBAHHONU MeO0eIbI0, BBITSKHOM CHCTEMOM
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BEHTW/ISILUH, MEJOBOM JIOCKOM, CpPEICTBAMHU IOKAPHOU
0e30MacHOCTH U OKa3aHHUS NEepPBOM MEIUIIMHCKOW MOMOIIH,
nabopartopHeiM  obopyaoBanueM: pedpakromerp HWPD-
454b2M, pedpakromerp VYPJI-1, Bechl mabopaTtopHbIE
anektponnble A&D EK-410i, marautabie memanku [IKA HS
7 — 6 ImT., SAEKTPOINIUTKU — 8§ IIT., CYIIMJIbHBIA IKad,
HA0OPBI XMMUYECKOM MOCY/Ibl U PEaKTHBOB).

Kypcosoe KypcoBas pabota He nperycMoTpeHa Y4eOHbIM MIJIaHOM.
POEKTUPOBAHUE
I'pynnossie Aynutopus TUTSt POBEICHUS IPYIIOBBIX u
(MHAMBUAYATBHBIC) WHANBUAYAIBHBIX KOHCYJIBTALUN, TEKYLIETO KOHTPOIS H
KOHCYJIbTAI[U! MPOMEXYTOUHOU  arrecTamuu —  ayda.  126c,  yo.
CraBpornonbckas, 149 (kommuiekt yueOHOM Mebenn, MenoBas
JI0CKa, IEPEHOCHOE MYJIbTUMEIUITHOE 000pyI0BaHHKE).
Tekymuid  KOHTPOJIb, | AyAUTOPUS s [IPOBEICHUS IPYIIIOBBIX u
MIPOMEKYTOUHAS WHIUBUIYAIbHBIX KOHCYJbTAllUi, TEKYIIETr0 KOHTPOIS U
aTTecTanus MpPOMEXYTOYHOW  arrecrammd —  aya. 126c,  ym.
CraBpononbekas, 149 (koMrekT yueOHON Mebenu, MenoBast
JI0CKa, IEPEHOCHOE MYJIbTUMEIUIHOE 000py/I0BaHHUE).
CamMmocTodaTenpHas [Tomemenuss s camoctosTenbHOH pabotel — aya. 400c,
pabota 401c, 431c, 329c, yn. CraBpomnoiubckas, 149 (KomnbroTepHas

TEXHHMKA C TOJKIIOYEHHEM K ceTH «HTepHeT», mporpaMMoit
SKPAaHHOTO YBEIWYEHUS U JIOCTYIIOM B 3JICKTPOHHYIO
HHPOPMAIIMOHHO-00pa30BaTE/IbHYIO CPEly YHUBEPCUTETA).
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