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1. HEJIM M1 3AJJAYY TUCHMUTIINHBI

[IporpaMmma  coctaBieHa B COOTBeTCTBHM ¢  TpeOoBanusimu  DenepaabHOro
TOCYJapCTBEHHOTO 00pa3oBaTelbHOrO cTaHaapra Beicuiero oOpazoBanus (PI'OC BO)
OakanaBpuaTta 1o HampablieHHt0 moArotoBku 22.03.01 «MarepuanoBeleHue U TEXHOJOTHHU
MaTepUAI0OB» NPOPHIb NOArOTOBKH «MaTepuajioBeeHHe M TEXHOJOITHH HAHOMATEPHAJIOB
U HAHOCHCTEM», PEKOMEHJALUSIMU METOJWYECKOM KOMHUCCHU M HAKOIUJICHHBIM OIBITOM
IpenoiaBaHusl TUCIUILTHNH poduis Kadeapoir HaHoMaTepuaioB U HaHoTexHoJoruu PXTY um.
J.1.Menneneena.

Hucuunnuna «Memoowvl nazepuoil oughpakuyuu 013 U3YYEHUA HAHOMAMEPUATLOE)»
OTHOCHUTCSI K BApMAaTHMBHOW YacTH NUCIMIUIMH (IUCHHMIUIMHBI TIO BBIOOPY) yd4eOHOTO TUTaHa
(51.B./IB.04.01). ITporpamma npearnosnaraer, 4ro o0yyaromuecss UMEIOT OATOTOBKY B 00JacTu
AHATUTUYECKON XUMHH, GU3NUECKON U KOJUIOUTHON XUMHUU U (PU3UKOXUMHUHN HAHOMAaTEepUAJIOB.

Heab AMCHMIUIMHBI - MPHOOpETeHHE 3HAHWM, YMEHWH, BiIajeHu u (opMupoBaHHE
KOMIETEHIIMI B 00JIaCTH METO/I0B JIa3epHOM NU(pakluy AJi aHAIM3a HaHOMATEPHAJIOB.

3agava AuMcHMIUIMHBL: GOpPMUpPOBaHHE Y OOYYAIOUIMXCS MPEACTaBICHUNA 00 OCHOBHBIX
METOJIaX UCCIIeIOBAaHUS M IMarHOCTUKYA HAHOMAaTepHUaJiOB U HAHOCTPYKTYP.

Hucuunnuna «Memoowvl nazepuoit oughpakuyuu 0131 U3yYEeHUA HAHOMAMEPUATLOE)
npenogaercs B 7 ceMectpe. KOHTpoJb ycreBaeMOCTHM CTYAEHTOB BEIETCS MO MPUHSATON B
YHUBEPCUTETE PEUTUHIOBON CUCTEME.

2. TPEBOBAHMS K PE3YJIIBTATAM OCBOEHUSA JUCIHUIIVIMHbI

WN3yuenue pucuuruimabel «Memoowvl nazepuoil  ougpakyuu  0na  uU3y4eHUs
HaHomamepuanoey TpU  TOATOTOBKE  OakamaBpoB 1o  Hampasienmio  22.03.01
«MarepuanoBeicHHe U TEXHOJOTHUH MaTepuanoB», npopuinb «MarepuanoBeneHue U
TEXHOJOTMM HAaHOMATEepHAJIOB M HAHOCHCTEM) HANpaBlieHO Ha (QOPMHUpPOBAHHUE CIEIYIOLINX
KOMIIETEHLIHM:



Hpocbeccnonanbnble KOMIIETCHIHUU BBINMNYCKHUKOB U HHAUKATOPbI UX TOCTH/KCHUSA

3agaua O0BeKT 1M 00J1aCTh Kox u HaumenoBanue Kox v HanmenoBanue OcHoBaHue (Mpo¢eccCuOHATILHBIH
npogecCHOHATLHOU 3HAHUA npogeccuoHaTbHOI HHIMKATOpa CTAHAAPT, AaHAJIM3 ONbITA)
NeATeILHOCTH KOMIIeTeHITNH MOCTHKEHUS O000ménHbIE TPYAOBbIe QYHKIIUU
npogdeccuoHaIbLHOM
KOMIIETCHIIUH
- coop u aHanM3 - OCHOBHBIE THUIIBI [K-2 Crnocoben | I1K-2.1 3HaeT OCHOBHBIE [TpodeccronanbHbIN cTaHAAPT
JTAHHBIX 0 HaHOMaTEpHaJIOB U MIPUMEHSATH HAaBBIKU | IPUHLIUIBI M MeToAukH | 26.006 «Crnenuanuct no pa3padoTke
CYIIECTBYIOIINX THITaX HAaHOCHUCTEM MCIIOJIb30BaHUs KOMIUIEKCHBIX HAaHOCTPYKTYPHUPOBAHHBIX
u MapKax HEOPraHUYECKON IPUHLHAIIOB M METOJIUK | HCCICNOBAaHUM, KOMITO3UIIMOHHBIX MaTEPHAJIOBY,
HaHOMaTepuaaIoB u (MeTaIITMYECKUX U KOMIUIEKCHBIX UCIBITAaHUN u YTBEPKACHHBIN IIPUKa30M
HAHOCHCTEM, ux HEMETaNIN4YECKUX) U VCCIICJOBAHNH, IUarHOCTHKHU MuHucTepeTBa TpyAa U COLMAIBHON
CTPYKTYyp€ M CBOMCTBAx OpraHUYECKON UCIBITAHUI U | MAaTEpUaIOB, H3AECIUN H | 3amuThl Poccuiickon Penepanuu ot
PUMEHHUTETBHO K (MOTMMEpHBIX, JIMarHOCTUKHU MPOIECCOB ux 08.09.2015 Ne 604n.
PpELIEHHIO YIJIEPOAHBIX) IPUPOABI, | MaTEpUANIOB, M3JEIMM M | IPOU3BOJCTBA, A: JTabopaTopHO-aHATUTHYECKOE
MIOCTABJICHHBIX 3a1ad C TBEPIbIC, KUIKUE, MIPOIIECCOB ux | 00paboTKH " COMPOBOXKICHHUE pa3pabOTKU
UCIIOJB30BaHueM  0a3 reneoOpasHele, IIPOU3BO/JICTBA, MOJIUGUKAINK, BKJIIOYAst HAaHOCTPYKTYPHUPOBAaHHBIX
JTAHHBIX M | a’po30JIbHBIC, BKJIIOYas | 00paboTKH U | CTaHJApPTHBIE u KOMITO3UIIMOHHBIX MaTepUanioB
JIMTEPATYPHBIX HAHOIUJIEHKU U MOIU(UKAIMM, BKIOYas | CepTUDUKAMOHHBIC (ypoBeHb kBasM(puKaIuu — 6)
HCTOYHUKOB; HAaHOCTPYKTYPUPOBAHHBIC | CTaHJAPTHBIC U | UCIIBITAHUSA B: HayuyHo-TexHuueckas pa3zpaboTka
—  yuactue B paboTe HOKPBITHS; cepTU(HUKALIMOHHBIE U METOJUYECKOE CONPOBOKICHUE B
IPYNIEl  CHEHUAIMCTOB | - METOJBI HUCCIICIOBAHNM, | UCIBITAaHUS IIK-2.2 YmeeT 00J1aCTH CO3IaHUsT
npu BBLITIOJTHEHWH | UCIIBITAHUMN, TUAaTHOCTUKH IIPUMEHSITh HaBbIKU HAaHOCTPYKTYPHUPOBAaHHBIX
SKCIIEPHMEHTOB, Y KOHTPOJIA KauyecTBa KOMIUIEKCHBIX KOMIIO3ULIMOHHBIX MaTEpUaIOB
IPOBEJECHUIO PACYETOB HaHOMAaTEPHUAaJIOB, HCCIIE0BaHUH, (ypoBeHb kBasM(puKauu — 6)
u 00paboTke uX nomnyhabpukaros, UCTIBITAaHUN u [TpodeccrnonanbHblil cTaHAAPT
pE3yIbTaTOB o 3aroTOBOK JCTAJICH U JUArHOCTUKHU 40.104 «Cnennanuct 1o U3MEPEHUIO
CO3JJAHUIO, W3JIeJIMHA Ha UX OCHOBE, MaTEpUajoB, H3ACIUN U apaMeTpoB U MOAU(PUKALUN
UCCIICIOBAHHIO " TBEPABIX, KUIKUX, IIPOLIECCOB ux CBOMCTB HAaHOMATEPUAJIOB U
BEIOOPY reseo0pasHbIX U IIPOU3BOJICTBA, HAHOCTPYKTYP», YTBEPKICHHBII
HAaHOMATEPUAJIOB u a’pO30JIbHBIX 00paboTKu U | IpuKazoM MuHHCTEpCTBa TpyJa U
HAHOCHCTEM, OIICHKE HAHOCHCTEM, METOIbI MoaudUKaIMU, BKJIOYas | COIMAIBHON 3amuThl Poccuiickoi




IKCILTYaTallMOHHBIX
XapaKTePUCTHK C
TIOMOIIIBIO

KOMIUIEKCHOTO aHaIu3a
CTPYKTYpPbl W (PU3HUKO-

MEXaHUYECKHUX,
KOPPO3UOHHBIX u
IPYyrUx CBOJCTB,
YCTOMYUBOCTH K
BHEILIHUM
BO3JICHCTBUSAM;

- coop Hay4YHO-
TEXHUYECKON
uHpopmaruu o
TEMaTUKe
JKCIEPUMEHTOB JUTS

COCTaBJIEHUSI 0030pOB,
OTYETOB M  HAyYHBIX
nyOnuKanui, ydacTie B

JHArHOCTHKH U aHAJIN3a
HAHOJIMCIIEPCHBIX YACTHII,
HAHOILJICHOK U
HAaHOCHUCTEM
- HOpPMaTUBHO-
TEXHUYECKAsI
JTOKYMEHTAITUS U CUCTEMBI
cepTuduKaImm
HaHOMaTEPHAJIOB U
U37eNIMA Ha UX OCHOBE,
MIPOTOKOJIBI X013 U
pE3yJIbTaTOB
AKCIICPUMEHTOB,
JOKYMEHTAIUS TI0
TEXHUKE 0€30ITaCHOCTH U
0e30IMacHOCTH
JKU3HEIEITCILHOCTH.

CTaH/IapTHBIC "
cepTH(HUKAIIMOHHbIE
UCTIBITAaHUS

I1K-2.3 Bnangeert

OCHOBHBIMH  METOJaMU
KOMILJICKCHBIX
HCCIIEAOBaHUIA,
HUCITBITAaHUH u
JIUAarHOCTUKHU
MaTepHaJioB, W3ACIUN U
MIPOLIECCOB UX
MIPOM3BO/ICTBA,
o0paboTku u
MoauUKaIMU, BKJIIOYAs
CTaHJIapPTHHIE u
cepTudUKaIMOHHBIC
HCIIBITAHUS

®denepannn oT «7» ceHTIOpst 2015 1.
No 593m.

C: CoBepI1eHCTBOBaHHUE MPOIIECCOB
U3MEPEHUM apaMeTpoB U
Moau(UKaAIUU CBONCTB
HaHOMAaTEPHUAJIOB U HAHOCTPYKTYP
(ypoBeHb kBanmuduKaIum — 6)

COCTaBJICHUH  OTYETOB

o BBITIOJTHEHHOMY

3aJJaHUIO.

- coop u aHanM3 - OCHOBHBIE THIIBI [IK-5 Cnocoben | I1K-5.3 Bnaneer [TpodeccronanbHbIM cTaHAAPT
JTAHHBIX 0 HaHOMaTEpHUAJIOB U MIPUMEHSATH HAaBBIKM | OCHOBHBIMHM METOJaMU 26.006 «Cneunanuct o pazpaboTke
CYIIECTBYIOIINX THITaX HAaHOCHUCTEM UCIIOJIb30BaHUs orpeneseHus: PU3NKo- HAHOCTPYKTYPHUPOBAaHHBIX

u MapKax HEOPraHUYECKON IPUHLIHAIIOB M METOIUK | XUMHUYECKUX CBOMCTB KOMITO3UIIMOHHBIX MaTEPHAJIOBY,
HaHOMAaTEePHAJIOB u (MeTaITMYECKUX U KOMIUIEKCHBIX HaHOMAaTepHaJloB YTBEPKACHHBIN IIPUKa30M
HAaHOCHUCTEM, ux HEMETAJUTMYECKUX) U HCCIIEIOBAHU I MuHucTepcTBa TpyJia U CONUATBHOM
CTPYKTYpE M CBOWCTBax OpraHUYeCcKOn HaHOMAaTEPUaIOB u 3amuTsl Poccuiickon denepanuu ot
PUMEHHUTETBHO K (MOTMMEpHBIX, MPOIECCOB X 08.09.2015 Ne 604n.
PELIEHHIO YTIEPOAHBIX ) IPUPOBI, | MOJYYCHUS, 0OpadOTKH U A: JlabopaTopHO-aHATUTHYECKOE
[IOCTaBIEHHBIX 3a7a4 C TBEPABIE, KUIKNUE, MOIU(PUKALH COIIPOBOKIECHUE Pa3pabOTKH
HCIIOJIb30BAHNUEM 0a3 reneoGpa3Hble, HAaHOCTPYKTYPHUPOBAHHBIX




JTAHHBIX "
JIUTEPATYPHBIX
UCTOYHHUKOB,;

- y4acThe B pabote
IPYNIBl  CIENUAINUCTOB

pu BBITTOJHEHUH
IKCIIEPUMEHTOB,
IPOBEJICHUIO PACYETOB
u obOpaboTke ux
pe3ysIbTaToOB o
CO3/IaHUIO,
UCCIIC/IOBAHHIO u
BBIOOPY
HAHOMAaTEPHUAJIOB u
HAHOCHUCTEM,  OLICHKE
IKCIUTYyaTallMOHHBIX
XapaKTEePUCTHK c
HIOMOIIIBIO

KOMIUIEKCHOTO aHaIu3a
CTPYKTYpbl W (PU3UKO-

MEXAHUYECKUX,
KOPPO3UOHHBIX u
Ipyrux CBONCTB,
YCTOHYUBOCTH K
BHELIHUM
BO3JICHCTBUSAM;

cbop Hay4YHO-
TEXHUYECKON
uHpopManun 1o
TEMaTHKe
IKCIIEPUMEHTOB JUTSt

COCTaBJICHUS 0030pOB,
OTYETOB u HAay4YHBbIX

a’pO30JIbHBIE, BKIIIOYAs
HAHOILJICHKH U
HAHOCTPYKTYpPHUPOBAHHBIE
MOKPBITHS;

- IPOLIECCHI MOJIYYEHUS,
00paboTKu U
Moau(UKAITT
HaHOMAaTepHUaJoB,
BKJTFOYas
HAaHOCTPYKTYPHBIE
IJICHKU U TIOKPBITHS,
noiyhabpukaTos,
3aroTOBOK JIeTajIed U
U3JICIMN Ha MX OCHOBE, a
TaK)Ke TEXHOJOTUYECKHE
MPOLIECCHI C yYaCTUEM
HAaHOCTPYKTYPUPOBAHHBIX
cpen;

KOMITO3UIIMOHHBIX MaTE€pUaIoB
(ypoBeHb kBasM(puKaIuy — 6)

B: Hayuno-texHuueckas pa3paboTka
¥ METOJINYECKOE COMPOBOXKICHUE B
00JIaCTH CO3JaHus
HaHOCTPYKTYPHPOBAHHBIX
KOMITO3UIIMOHHBIX MaTE€pUaIoB
(ypoBeHb kBasM(puKaIuu — 6)
[TpodeccnonanbHbIN cTaHIAPT
40.104 «Cnennanuct 1o U3MEPEHUIO
apaMeTpoB U MOAU(PUKALUU
CBOMCTB HAHOMAaTEPHUAJIOB U
HaHOCTPYKTYP», YTBEPKIAECHHBIN
npuKa3oM MUHHUCTEpPCTBA TPpyAa U
COLIMAIBbHOM 3aIuTEl Poccuiickoi
Oeneparun oT «7» ceHTI0ps 2015 1.
Ne 593H.

C: CoBepI1eHCTBOBaHUE IIPOLIECCOB
M3MEPEHUI mapaMeTpoB U
MOIU(HUKAIINN CBOWCTB
HaHOMAaTEpPHAJIOB U HAHOCTPYKTYP
(ypoBeHb kBasu(puKaum — 6)
AHanus omnsita




myOJIMKaIui, ydyacTue B
COCTaBIICHUH  OTYETOB
o BBITIOJITHEHHOMY
3aJIaHUIO.




B pesynbrare nzyueHus JUCIUTIIMHBI 00YUYaIOIIUNICS TOJDKECH

3HAmMbB:

—  TEOPETHYECKUE OCHOBBI CTATHYCCKOTO U TMHAMHYCCKOTO PACCCHBAHUS CBETA;
—  YCTPOWCTBO M MPUHIUI PabOTHI JTa3ePHBIX aHATH3aTOPOB pa3Mepa YacTHII,
—  BO3MOXXHOCTH W 00JIACTH MPUMEHEHUSI METOJIOB IMHAMHYECKOTO CBETOPACCESTHUS

AJIL UCCIICAOBAHUA HAHOMATCPHUAJIOB,

ymembp:

— AHAJIMU3UPOBATH I/I306pa)KeHI/I$I WU JaHHBIC, ITOJYUYCHHBIC MCTOAOM IWHAMHUYCCKOI'O

pacceiaHusd CBCTA,

— - ¢popMyIUPOBATh TEXHUUYECKUE TPEOOBAHUS K OOBEKTaM HCCIIETOBAHUS;

éna0ems:

— - HaBBIKaAMH O6pa6OTKI/I U HUHTCPIOPETAIMU JAaHHBIX, IIOJYYCHHBIX MCETOJA0M

ANHAMHUYCCKOI'0 paCCCIHUA CBCTA,

— - MeTojaMu pPaboOThl C HAYYHOM JHMTEPAaTypod M 3JIEKTPOHHO-OMOIMOTEUHBIMHU
pecypcamu, CBS3aHHBIMU C MPHUMEHEHHEM Ja3epHOW Audpakiuu Ui aHaau3a

HaHOMATCpHUaJIOB.

3. OFBEM JUCHUILJIMHBI U BUJbl YYEBHOH PABOTHI

Beero Cemectp
Bun yuebnoii paboThl 3 cemecTp

3E Akaj. u. 3E Akaj. u.
OO611ast TpyA0€MKOCTh TUCITUTUTHHBI 3,0 108 3,0 108
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 1,33 48 1,33 48
Jlexiuu 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (113) 0,44 16 0,44 16
JlaGopatopubie padotsl (JIP) - - - -
CamocTosiTesbHasi padoTa 1,67 60 1,67 60
KonTakTHas camocTosiTenbHas paboTa 0,2 0,2

1,67 1,67
CaMOCTOSITETTbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 598 598
Buabl KoHTpOJIA:
3auem + + + +
KonTakTHas paboTa — MpOMeXyTOUHas aTTeCTalUs - - - -
Bu/1 H”TOrOBOro0 KOHTPOJIS: 3auer

Cemectp
Bun yuebHol paboThl Beero 3 cemecTp

3E Actp. u. 3E Actp. u.
OO611ast TpyA0€MKOCTh TUCITUTUTHHBI 3,0 81 3,0 81
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,33 36 1,33 36
Jlexuu 0,89 24 0,89 24
[Tpaktuueckue 3ansaTus (I113) 0,44 12 0,44 12
JlabopaTtopusie padoTs (JIP) - - - -
CamocTosiTesibHasi padoTa 1,67 45 1,67 45
KonTakTHas camocTosiTenibHas paboTa 167 0,15 167 0,15
CaMOCTOSTETbHOE U3YYCHHUE PA3/IeSIOB JUCITUTIIMHBI ’ 44,85 ’ 44,85
Buabl KOHTpOJIA:
3auem + | + + | +




KonTakTHas paboTa — MpOMEKYyTOUYHAs aTTECTAIHS

Bua uTOoroBoro KOHTpoJIf: 3auer
4. COIEP) KAHUE JUCHHUIIJINHBI
4.1. Pa3nesl AMCHUILINHLI H BUABI 3aHATHI
- Axanem. Yacos
~
o~ Paznen aucuuIuIMHbI Ipak. Cam.
- Bcero | Jlekuum
3aH. padora
1 TeopeTnyecKkue 0CHOBBI
P 36 14 6 16
CBeTOpaccesiHUs
1.1 | BBeneunue 6 4 - 2
1.2 | TeopeTnuecKkre OCHOBEI
p 18 6 4 8
CBETOpacCestHus
1.3 | Teopust MOJIEKYIIIPHOTO pacCesTHHUSI
p yp p 12 4 2 6
cBeTa
2 JluHamMu4yeckoe M cTaTHYecKoe
paccenBaHue CBeTa 32 10 6 16
2.1 [lornomenne wu paccesHue CBeTa
chepuyeckoit yacturieit (teopust Mu) 18 6 4 8
2.2 JlnHamMuyeckoe pacceMBaHUE CBETA 14 4 2 8
3 JlazepHbie aHAIN3ATOPBI. CXeMbI
P P 28 8 4 16
YCTAHOBOK
3.1 CocTaBHbBIE D3JIEMEHTHI aHAJIU3aTOPOB
pa3mepa 4yacTull 14 4 2 8
3.2 [IpuHIMNIMATIBHBIE CXEMBI YCTAaHOBOK 14 4 ) ]
JIa3epHBIX aHAJIM3aTOPOB
IToaroroBka K 3a4eTy 12 - - 12
Bcero uacos 108 32 16 60
4.2. Coagepxxanue pa3iejioB IUCHUINIHHBI
Pasnea 1. Teopernyeckue 0CHOBBI CBETOPACCESIHUS
BBenenue. JImarHoctuka ¥ MeTOAbI  MCCJAEAOBAHUSI HAHOMATEPHAJIOB M
HAHOCTPYKTYP

1.1 Metoasl omnpenenenus pasmepa vactuil. CutoBblid MeTon. CenrMeHTalMOHHBIN

meton. KongykroMmerpuueckuii Meroa. MeToa MUKpPOCKONHH, Pa3HOBUAHOCTH MHUKPOCKOIIOB.
Texandeckoe ocHaIIeHNe, 00IIass KOHCTPYKIUS 3JIEKTPOHHBIX MUKPOCKOIIOB M XapaKTePUCTUKU
uHpOpMaLIMK, TOMYyYaeMOHl C HCIOJIb30BAHMEM pPAa3IMYHO OCHAIICHHBIX MHKPOCKOIIOB.
Pazpematomas croco6HOCTE MuKpockomnoB. [loaroroBka oOpa3noB Ui HCCIEIOBaHUS Ha
MHUKpocKomax. OnpeneneHiue  auamerpa  Hechepuyeckux — yacTtull.  [IpuHIMIUANbHBIE
BO3MOKHOCTH JIEKTPOHHBIX MUKPOCKOIIOB B CIydae UX MPUMEHEHUS ISl aHAJIN3a MaTepHaJIoB.

1.2 TeopeTnueckne OCHOBBI CBeTOpacCesIHUS

I/ICTOpI/IH CBCTOPACCCAHUS. Onruueckuii Juaria3oH QJICKTPOMArHUTHBIX BOJIH.
dusnyeckrie OCHOBEI IMpoHEeCCOB paCCCsIHUA W TOIJIOIICHHA CBCTA. YcenoBusa u BHUbI
PIJICEBCKOTI0 pacceianus. Paccestaue MaJdbIMHN qacTulamMmn MOJIAPU30BAHHOT O u
HEMOJISIPU30BaHHOTO ~ cBeTa. Paccessnme Ha  QuIyKTyanusix W yacTULax. SIBIeHwHs,



HaOJI0TAI0IIMECs TIPU PACIIPOCTPAHEHUH CBETA B TUCIEPCHBIX cCUCTEMaX. YIIPYroe U Heynpyroe
paccesiHue.

1.3 Teopusi MoJIeKYJISIPHOTO paccesiHusl CBeTa

SABnenus  Manpensmtama-bpumuitoona u Pamana.  JlazepHasd — cnekTpockomnus
KOMOWHAIIMOHHOTO paccessHus. BeiHy)AeHHOe KOMOMHAIIMOHHOE paccesiHue. Mogens JlopeHiia.
Teopus Panes monekyinsipHoro paccessHust. OCHOBHBIE ciecTBUs Teopun Panes. MonekyinsipHoe
paccesHue Ha (QIIyKTyalusx aHU30TPOIINH B raze. MosnekyJssipHas pepaxiiusl.

Paznen 2. /luHaMu4ecKoe M CTaTHYECKOe pacceBaHUe CBETA

2.1 IlorJionenue u paccessnue cBera chepuyeckoii yacrtuueit (reopust Mun)

CrniexTpasibHbIE XapaKTEPUCTUKU PACCEsTHHs CBETa Ha CPeprUuecKux yacTuuax. BiusHue
CTPYKTYpbl M (DOPMBI pacceMBAIOUIMX YaCTHIl HA ONTHYECKUE XAPAKTEPUCTUKU IUCIEPCHOU
cucteMbl. OCOOCHHOCTH MHAMKATPHUC paccesHUs Ha CHEepUYECKUX YaCTHIAX B 3aBUCHMOCTH OT
pa3Mepa W ONTHYECKUX TOCTOSHHBIX. BektopHas mmarpamma Mu. Teopuss @paynrodepa.
MHorokpatHoe paccenBanue. CTaTHUECKOE pacCEMBAaHUE CBETA.

2.2 /luHaMHYeCcKoe pacceMBaHue CBETa

OcHOBHBIE HJE€M JUHAMHUYECKOTO pacceuBaHus cBeTa. [lapamerpel onpeneneHus
METOJIOM JUHAMHYECKOT O CBETOpAaCCEsIHUSA I'maponunammuyeckuii quamerp.
ONEKTPOKUHETUYECKUN  MOTEHIMaNl.  OJIeKTpoKuHeTHueckue sBieHusd. Teopus  JADC.
MounexynspHas macca. CpaBHEHHE METOJJOB CTATUYECKOTO U JMHAMHYECKOTO PACCESHUS CBETA..

Pasnea 3. JlazepHble anaan3aTopbl. CxeMbl yCTAHOBOK

3.1 CocTaBHbIE 3JIEMEHTHI AaHAJIM3aTOPOB pa3Mepa YacTHIl

Jlazepsl, mpuHIMI paboTHI Ja3epa. Buabl nazepoB. AKkTHBHas cpena jia3epoB. Hakauka,
MEXAHNU3M «HAKa4Ku» Ja3epoB. ONTHYECKUN pe30HaTOp. XapaKTEPUCTUKHA Ka4eCTBA U3IIy4EHUs
nazepoB. JlerekTopsl poToHOB. POTOIMUCCHOHHBIE YCTpoiicTBa. [Ipubop xoppemsuuu. Cucrema
cyeta OTOHOB.

3.2 IIppHIUNHANbHbIE CXeMbl YCTAHOBOK JIA3ePHBIX AaHAJIN3ATOPOB.

[TpuHIMOMATBHBIE CXEMBl YCTAaHOBOK JIAa3€pHBIX aHaIM3aTopoB KommaHuu Fritsch,
Malvern, Horiba u mnpouee. IIpuGopsl, 0cOOEHHOCTH MOAEJCH Ja3epHBIX AaHAIM3aTOPOB,
JIONOJIHUTEIbHBIE MOAYyJU. [IpuMeHeHue MeToja masepHOM AUQpakuuu Ui HCCIEIO0BaHMS
HAaHOMATEPHAaJIOB.

5. COOTBETCTBHUE COAEPKAHUSA TPEBOBAHUSAM K PE3YJIbTATAM

OCBOEHMUSA JTUCIUIIJIIMHBI
KoMnerennun 1 2 3
3HaTh:
- TEOPETUYECKUE OCHOBBI CTaTUYECKOTO u ) n "
JUHAMHUYECKOI'O pacCENBaHUs CBETA,
- YCTPOWCTBO ¥  TPHUHOMI  pabOThl  JIa3epHBIX ) " "
aHAJIM3aTOPOB pa3Mepa YacTHll,
- BO3MOXXHOCTH U O0JIACTH TPUMEHEHHUS METOJIOB
JUHAMHUYECKOI'O CBETOpAaCCEIHUS I HCCIICI0OBaHUA - + +
HAaHOMAaTepUaJIOB;
YMeTh:
- aHANIM3UPOBATh M300paKEHUS W JAHHBIC, IMOTYYCHHBIE
METOJIOM IUHAMHUYECKOTO PACCESIHUS CBETA, - + +
- opMynHpOBaTh TEXHUYECKHE TPEOOBaHMS K 00BEKTaM N n n
UCCIICIOBAHMS
Baanern:




KoMnerenuun 1 2

HaBbIKaMH O00paOOTKM M HHTEpPIpETAlH JAHHBIX,
MOJTYYEHHBIX METOJIOM IMHAMHUYECKOTO PACCEsIHHS CBETA,;

METOAaMH
ANEKTPOHHO-OMOIMOTEYHBIMH ~ PECYypCaMM,  CBSI3aHHBIMH ~ C

MNPUMCHCHUCM

HaHOMATCpHaAJIOB.

paboTbl ¢ HaydyHOW JIMTEpaTypod U

nmazepHo  nudpakuMd - JUIA aHauIM3a

Koa v naumenoBanue IIK

[IK-2 CnocobeH npuMEHSTh HaBBIKA HWCIIOIB30BaAHUS

NPUHIUIIOB |
WCIIBITAHUN W JUArHOCTUKH MAaTEPHAIIOB, U3JICITUN U MPOIIECCOB + +

WX TPOHW3BOJACTBA, 00pabOTKM U MoauUKAIMK, BKIIOYas
CTaHJIAPTHBIC M CEPTHU(PUKATMOHHBIC UCITBITAHHS

METOOHUK KOMIIIICKCHBIX HCCHGHOBaHHﬁ,

[IK-5 CnocobGeH mNpUMEHSATh HAaBBIKM HCIIOIb30BAHUS

IIPUHIIHUIIOB n

HAaHOMAaTEepHAJIOB U TPOLIECCOB MX MOIy4eHHUs, o0paboTku M

MoanbUKaIu

METOJHUK KOMIIJICKCHBIX I/ICCJ'IGI[OBaHI/Iﬁ

6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. [IpakTnyeckue 3aHATHS
IIpuMepHbIe TeMBbI NPAKTHYECKUX 3aHATHI M0 JUCHHUILJIMHE.

[IpenycMOTpeHBI MpaKTHYECKUE 3aHATHS OOydaromerocs B OakaiaBpuare B oObeme 16 aka.
yacos (0,45 3au4. en.).

No Ne paznena o
R P — TeMbl MPaKTUYECKUX 3aHATHN Yacel
1 1.2 TeopeTnueckne OCHOBBI CBETOPACCESHNUS; 4
2 1.3 Teopust MOJIEKYJISIPHOTO paCCEsHUsL CBETA,; 2
3 71 [Tornomenne u paccesHue cBera cheprUuecKod YacTHUIIEeH )
] (Treopust Mn);
4 2.2 JIMHaAaMUYeCcKoe M CTaTUYECKOE PACCEMBAHME CBETA; 4
5 3.1 CocTaBHbI€ 2JIEMEHTHI aHAJIM3aTOPOB pa3Mepa YacTHll; 2
6 3.2 [IpuHIMIIHAIBHBIE CXEMBI YCTAHOBOK JIA3€PHBIX AHAJIN3ATOPOB. 2

6.2. JlabopaTopHbIe 3aHATHS

JlaGoparopuple 3aHsATHA TO0 AWCHUIUIMHE «Memoowvl nazepnoit ougpaxuyuu

U3yueHusl Hanomamepuanoe) He NpCaAyCMOTPCHEI.

7. CAMOCTOSATEJIBHASA PABOTA

onsa

Y4eOHo# mporpamMmol JUCHHUILTUHBL «Memoowsl nazeproil oupakyuu ona usyueHus

HaHoOMamepuanoe» TPEAYCMOTPEHA CaMOCTOsITeNIbHAs paboTa oOydvaromerocs B oobeme 60
gacos (1,67 3au4. ex.).




CamocrodrenbHas paboTa IPOBOJUTCA € LENIbIO YIIyOJIeHUs 3HAaHUH 10 JUCLUILIMHE U

IpeyCMaTPUBAET:

—  peryJisipHyIo IpopaboTKy MPOHAEHHOIO Ha MPaKTHYECKUX 3aHATUAX y4eOHOro MaTepuana;

— TMOATOTOBKY K KOHTPOJIbHBIM paboTaM [0 MaTepually Kypca;

— O3HAaKOMJIEHHE U MpOpadOTKy PEKOMEHJOBAaHHON JMTEpaTyphl, pabOTy € 3JIEKTPOHHO-
OMONMMOTEYHBIMU CHCTEMaMHM, BKJIIOYAsi IMEPEeBOJAbI MyONMKAaUMi W3 Hay4yHBIX JKYPHAJOB,
IUTUPYeMbIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

— IIOCEILEHHE OTPACIIEBBIX BHICTABOK, CEMUHAPOB U KOH(EPEHIIMH;

— yuacrue B cemuHapax PXTY um. [[.1. MenaeneeBa 1o teMaTuke Kypcea;

— HamucaHue pedepara o BHIOpaHHBIM TeMaM (110 BEIOOPY);

— TOJATrOTOBKY K Caue 3a4eTa 1o Kypcy.

8. OHEHOYHBIE CPEACTBA JUIAA KOHTPOJISA OCBOEHUA JUCHUITJINHBI

8.1. lIpumepHasi TeMaTuKa pedepaTHBHO-AaHATUTHYECKOH PadoThI
Ha nmpakTudeckux 3aHATHAX MPEAYCMOTPEHO 2 00s3aTeNbHBIX T0oKiIana. MakcuManbHas OleHKa
3a oMH JOKIa] coctaiseT 10 GamnoB, Bcero 3a JOKIAAbI mpeaycMoTpeHo 20 6aos.
W3yueHnne qUCIUTIIMHBI 3aKaHYUBAETCS IMOJTOTOBKOM M 3aIIUTON pedepaToB.

IMoaroroBka u 3ammra pedepara

[ToaroroBka u 3amuTa pedepara BKIOYAeT B ceOs MOUCK U JACTAIbHBIA aHAIHU3 OHOTO
WCTOYHWKA HaydyHOH uHpopManuu (HAyYHOHM CTaThW WM T[AaT€HTA). AHAIU3UPYETCA
AKTyaJIbHOCTh PA0OTHI, ONMUCAHHOW B CTaThe WM MATEHTE, MEPCICKTUBHOCTH HAIMPABICHHS,
JIOCTOMHCTBA, HEIOCTATKH, TMpaKTU4Yeckas 3HAYUMOCTb M  BO3MOXHOCTb  BHEIPEHHS.
MaxkcumanbHas orieHka 3a pedepar — 10 6annos. O6beM pedeparta cocTaBisieT 2-3 CTpaHHULIBL.

[Tnan pedepara Mo HaydHOU CTAThe WU TATEHTY.

1. AKTyasnbHOCTh

2. Yto cnemaHo

3. JoctouHcTBa (HOBBIE TOJIXO/1bl, OPUTHHAIBHBIE METO/Abl, HHTEPECHBIE PE3YIbTATHI)

4. Henocratku

5. IlpakTrueckas 3Ha4UMOCTb U BO3MOKHOCTb BHEIPEHUS

6. Ornenka

Jns 3ammuTel  pedepaTa HYKHO: TPEIOCTaBUTH OpPUTHHAN CTaTbU WM TATEHTA
(pacniedaTaHHBblif), TEKCT pedepaTa B COOTBETCTBUM C IUIAHOM, CIeNaTh JTOKJIaa U OTBETUTh Ha
BOIIPOCBI.

IIpuMepHbIe TeMbI 10KI2/10B
Paznen 1. Teopernueckne 0CHOBBI CBETOPACCESIHUSA
1. Teopus Mu B u3MepeHHH pa3Mepa YacTHIL
2.Teopus @payHrodepa B UBMEPEHUH pa3Mepa YacCTHUIL
3.Paccesanue cBera Ha OOJIBIIMX M MaJIbIX YaCTUIIAX.
4.OnpeneneHue A3€Ta-MoTEeHIMaIa 1 MOJIEKYJIIPHON MAacChl METOJIOM
CBETOPACCESIHUSI.

Pasnea 3. JlazepHble anaan3aTopbl. CxeMbl yCTAaHOBOK
1. [TpyHIMNIHATBHBIE CXEMBI YCTAHOBOK aHAIM3aTOPOB pa3Mepa YacTHII.
2. IlpumeHeHne MeTo1a JlazepHoH Tupakuun
3. Onruyeckas cucteMa JIa3epHbIX aHAJIM3aTOPOB.
4. JlazepHast TMarHOCTHKA B OMOJOTMU U METHUIIMHE.



5. McTouHuK M3ITy4eHus B JIa3€pHBIX aHANIM3aTtopax. Bumel na3epos, npeumyiiecTa
U HEJJOCTATKHU.

8.2. [IpuMepbl KOHTPOJILHBIX BONPOCOB /Il TEKYIIEr0 KOHTPOJISA OCBOEHHUS AN CLUIITHHBI
Jist  TeKymiero KOHTPOJS TPEAYCMOTPEHO 3 KOHTPOJIbHBIE pPaboThl (MO OJHOU
KOHTPOJILHOM paboTe mo KaxaoMmy pasaeny). KoHTponbHble paboThl mumyTcs B Qopme
Pa3BepHYTOr0 OTBETA HA BOIPOCHL.
MakcumanbHast OIIeHKa KOHTPOJIBHBIX padoT cocTasisieT 60 6amios.

Pa3pnen 1. Ilpumep BONpocoB K KOHTPOJILHOI padore Ne 1. MakcuMasibHasi OlleHKA
— 20 6a/u10B. KonTposibHast paboTa coaepxut 2 Bonpoca, no 10 6a/u10B 3a Bonpoc.

1. MeTo1 MUKPOCKOIINH, Pa3HOBUIHOCTH MUKPOCKOIIOB.

2. Paccesaune manmsivMu HaCcTHULaMU ITOJIAPU30BAHHOI'O U HCTIOJIAPHU30BAHHOI'O CBCTA.

Pa3pnen 2. Ilpumep BONPOCOB K KOHTPOJILHOI padore Ne 1. MakcuMasibHasi OlleHKA
— 20 6a/u10B. KoHTposibHast padoTa coaepxut 2 Bonpoca, no 10 6a/u10B 3a Bonpoc.

1. CriekTpaibHbIE XapaKTEPUCTUKU PACCESHUS CBETa Ha c(hepruecKUX 4acTHUIIax.

2. Teopus IBOMHOTO JIEKTPUYECKOTO CIIOSI.

Paznen 3. IlpuMep BONpPoOCOB K KOHTPOJLHOH padore Ne 1. MakcumaibHasi OLleHKA
— 20 6an10B. KonTpoabHasi paboTa cogepskut 2 Bonpoca, no 10 6a110B 3a Bonpoc.
1. [Tpu6op xoppensuuu. Cucrema cuera (OTOHOB.

2. [Ipumenenne meToaa na3epHoON AUPPaKIUK I UCCIeIOBaHUS HAaHOMATEPHAJIOB.

8.3. Bonpocel /151 MTOrOBOI0 KOHTPOJISAA OCBOCHH S TUCHUILIMHBI (3a4eT)

IIpumepbl BONIPOCOB K UTOr0BOIi KOHTPOJIbHOU padoTe. MakcumaabHasi onenka 20
0as10B. KonTpoabHas paGora B Buae 2 Bonpocos, mo 10 6auios 3a Bonpoc.

1.Metoas! onpenenenus: pazmepa yactuil. CuToBbiid MeToa. CeqUMMEHTAMOHHBIA METO/.
KonaykroMerpuueckuii METO.

2. Meroa MHMKpPOCKONHWH, PA3HOBUAHOCTH MHUKPOCKOMOB. TEeXHUYECKOE OCHAIECHUE,
oOmiasi KOHCTPYKIHS OJCKTPOHHBIX MHKPOCKONIOB W XapaKTePUCTHKH  HWH(OpMammu,
MOJIy4aeéMOM C HCIIOJIb30BAaHUEM PA3JIMYHO OCHAIIEHHBIX MHKPOCKONOB. Paspemaromas
CIOCOOHOCTh MUKPOCKOIIOB.

3. Meton wmwmkpockonuu. IloaroTtoBka oOpa3loB s KWCCIEIOBAaHUSA  Ha
Mukpockomax. Onpenenenue  guamerpa  Hecepudyeckux — gacTul.  [IpuHIHMIHUATLHBIC
BO3MOKHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B CIIy4ae UX IPUMEHEHUS ISl aHAJIN3a MAaTEPUAJIOB.

4. HUcropust cBeropaccesHus. OnTUyecKUil Auana3oH 3JIEKTPOMArHUTHBIX BOJIH.
®dus3nvecKkue OCHOBBI TMPOIIECCOB pACCESHUS W TIOTJIONMICHUS CBeTa. YCIOBUS W BHUJBI
PAJIEEBCKOT0 PACCESHUS.

5. PaccesHue MajbIMU YacTHIIAMU TOJSPU30BAHHOTO M HEMOJSIPU30BAHHOTO CBETA.
Paccesnue Ha (iykTyanusx W dacTulax. SIBiIeHus, HaOMIOAAIOIIMECS MPU PACIIPOCTPAHCHHUH
CBETa B IUCIIEPCHBIX CHCTEMaX.

6. Ypyroe 1 Heynpyroe paccesHue.

7. SIBnenus Mannensirama-bpunntosna u Pamana.

8.JlazepHass  CIEKTPOCKONMHS ~ KOMOWHAIMOHHOTO  paccessHus.  BBIHYXKICHHOE
KOMOWHAIMOHHOE paccessHue. Mogens Jlopenria.

9.Teopust Panes monexynspHoro paccessHus. OCHOBHBIE CHEACTBUSL Teopuu Panes.
MounekynsapHoe paccessHue Ha QIIYKTyalusX aHU30TPONUH B Ta3e. MosekymsipHast pedpaxiius.



10. ChekTpajibHble XapaKTEPUCTHUKU paccesHus cBeTa Ha C(EepUYecKUX YacTUIax.
BnusHue cTpykTypsl M (OpPMBI pPAacCEMBAIOIIMX YACTHII HA ONTHYECKHE XapPaKTEPUCTUKH
JUCIIEPCHOM CHCTEMBI.

11.0cobeHHOCTH MHIUKATPUC paccesHusl Ha CPepUUecKuX 4acTUIAX B 3aBUCUMOCTH OT
pa3Mepa 1 ONTHYECKHUX MOCTOSIHHBIX. BekTopHas nuarpamma Mu.

12.Teopuss @paynrodepa. MHorokparHoe pacceuBanue. CraTuyeckoe paccenBaHUE
CBeTa.

13. OcHOBHBIE HMJI€M IMHAMUYECKOrO pacceuBaHus cBera. [lapameTpbl ompeneneHus
METOJIOM TUHAMUYECKOr0 CBeTopaccessHus [ uapoauHaMuueckuii 1uamerp.

14. DnexTpoKMHETUYECKU MOTEHIMAI. DJIeKTpoKMHeTHueckue sBiaeHus. Teopus [DC.
MonexkynsipHas macca. CpaBHEHHE METOJIOB CTATUYECKOIO U JMHAMUYECKOTO pacCesHUs CBETA.

15. Jlazepsl, mpuHIMn paboThl Jazepa. Buuel na3zepoB. AKTHBHas cpela Ja3epos.
Hakauka, MexaHu3M «Hakadyku» JazepoB. ONTUYECKUH pe30HaTOp. XapaKTepUCTUKH KayecTBa
W3ITy4EHUs J1a3€pOB.

16.leTexTopsl hoTOHOB. POTOIMHUCCHOHHBIC YCTPOIMCTBRA.

17. IIpubop xoppemsiuuu. Cucrema cyera (POTOHOB.

18. [IpyHIMIINAIbHBIE CXEMBI YCTAHOBOK JIA3€PHBIX AHAJIN3ATOPOB.

19.11pubGopbl, OCOOEHHOCTH MOJENIEH JIa3epHBIX AHAIM3ATOPOB, JIOTOJHUTEIBHBIC
MOy JIH.

20. IIpumenenue MeToaa Ja3epHO TUPPaKIUH U UCCIIEA0BAaHUS HAHOMATEPUAIOB.

9. YYHEBHO-METOANYECKOE OBECIIEYHEHHUE JUCIHUITVINHbI

9.1. PexoMeHnayeMasi 1uTeparypa
A. Ocnosnas rtumepamypa

1. IOproB E.B. Hanomarepuanel u HaHOoCTpyKTypbl. - M.: PXTY wum. [A.U.
Menneneera — 2010, 1.1 - 124 c., 1.2 — 148 c.

b. /lonoanumenvnas iumepamypa

1. Pongyrun B.W. ®usukoxumus nosepxnoctu, UJ{ UuTtennext, 2008 r., 565 c.
Crapoctun, B. B. Martepuaibl u MeToapl HaHOTeXHOJIOTHH [Tekct] : yuebHOe mocodue /
B. B. Crapocrus. - 2-¢ uzn. - M. : BUHOM. Jlaboparopust 3Hanwmii, 2010. - 431 c..

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHUYeCKOoil nHGopManuun
Kypuan «Poccuiickue HaHoTeXHOJIOTUWY», [SSN 1992-7223
Kypnan «Hanounnycrpus», ISSN 1993-8578

Journal of Applied Physics, ISSN 1089-7550

Kypnan «Xypnan nHeoprannueckoi xumun», ISSN 0044-457X
ACS Nano Print Edition ISSN: 1936-0851, Web Edition ISSN: 1936-086X
Pecypcst ELSEVIER: www.sciencedirect.com, www.scopus.com.
Pecypcst ACS: http://pubs.acs.org

Pecypcor Springer: http://www.springer.com/gp/products/journals
Pecypcrt RCS: http://pubs.rsc.org/en/journals?key=title&value=all
0.  Pecypcel Wiley: http://onlinelibrary.wiley.com/

N SR IR ol

9.3. CpeacrBa obecnieyeHUs1 OCBOCHH S TUCIHUNIMHBI

Jlist peanuzaruu JaHHOTO Kypca IMOATOTOBJICHBI CIEAYIOIIUE CPEICTBAa OOCCIICUCHHS
OCBOEHUSI JUCHUILINHEL:



— 0aHK 3aJaHUil JJIs TEKYIIEr0 KOHTPOJS OCBOCHHUS TUCIUILIMHBI (00IIee Yucio
BOMpocoB — 6oiee 20);
— 0aHK 3aJaHMii JUIT UTOTOBOT'O KOHTPOJISI OCBOCHUS IJUCIHMILIUHBI (00IIee YHCIIOo
BOMpocoB — 6onee 20).
Jnis peanu3anuu y4eOHOW TPOrpaMMBI C HCIOJIB30BAHHUEM 3JIEKTPOHHOTO OOYyYEeHUS
(30) m nmuctaHIMOHHBIX OOpa3oBaTenbHBIX TexHoJoruk (JOT) mpumeHsrOTCS Ciemyromuye
o0Opa3oBaTeNbHbIC TEXHOJIOTUHU B CPEICTBA 00ECIICUCHHUSI TUCITUTUTHHEIL:
— DOHOC PXTY um. I.11. Menaeneena;
— tuiatdopMbl a7 npoBeaeHus BeduHapos (eTutoruim u ap.);
— riatopMBbl 711 TPOBEICHMS OHJIalH KoH(pepeHuuii (Zoom, Skype u ap.);
— yuebnsiii mopran Moodle PXTY um. JI.U. MenneneeBa (wu apyrue LMS);
— CEpBHCHI 0 JIOCTAaBKH e-mail cooOmeHnii.
Jlis mpoBeleHusT MPOMEXKYTOUHBIX U HWTOTOBOM aTTECTAllMd MOTYT HCIOJIb30BAThCS

Takue cepBHCH Kak: SHnexkc.@opmbl, Zoom, Skype, oTaenbHbBIE CIIEHUANTU3UPOBAHHBIE MOITYIIH

LMS.

Jl5iss OCBOCHMS AUCIMILTAHBI HCIIONB3YIOTCS CIEAYIONINEe HOPMATUBHBIE U HOPMAaTHUBHO-
METOAMYECKUE TOKYMEHTHI:

— @enepanbHblii 3akoH Poccuiickoit ®@enpepaumu ot 29.12.2012 Ne 273-®d3  «O06
obpazoBannu B Poccuiickoii dDexepanum» [DIeKTpoHHBIM pecypc] — Pexum mgoctyma:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7/ (mara
obpamenus: 22.05.2019).

— @egepanbHBIE  TOCYNApPCTBEHHBIE  OOpa3oBaTENbHBIE  CTAHAAPTHI  BBICIIETO
obpazoBanust // KoopauHaIMOHHBIA COBET y4€OHO-METONMYECKHX OOBEIWHEHWH W HAy4YHO-
METOJIMYECKUX COBETOB BhICIIEH MmKOMbL. [lopTan denepanbHbIX 00pa30oBaTeNbHBIX CTAHIAPTOB
BBICILIETO oOpaszoBaHus [DneKTpoHHbIN pecypc] — Pexum JIOCTyna:
http://fgosvo.ru/fgosvo/93/91/5/ (nara obpamenus: 22.05.2019).

— Ilpuka3z MwunucrepctBa obOpazoBanusi u Hayku P®D ot 23.08.2017 Ne 816 «O6
yTBepxkAcHUH [lopsaka MpUMEHEHUsS OpraHU3alUsIMU, OCYIIECTBISIOMIMMU 00pa30BaTEIbHYIO
NeSITeIbHOCTD, AJIEKTPOHHOTO OOYYCHHs, IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH IMpH
peanu3anuy  00pa3oBaTeIbHBIX IMporpamMm» [DNeKTpoHHBIH pecypc]. Pexum poctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7/ (nara oopamenus: 22.05.2019).

Jlnst OCBOEHMSI AMCUUIUIMHBI CTYIEHTHI JOJDKHBI HCIOJB30BaTh HH()OPMAIMOHHBIC U
uH(OPMAIIMOHHO-00pa30BaTEIBLHBIC PECYPCHI CIICAYIOIINUX TOPTAJIOB M CAalTOB:

— Cucrema QenepanbHbIX 00pa3oBaTeNbHBIX MmOpTamoB. CHcTeMa  OTKPBITOTO
obpazoBanms. Koncanrunaroserii ieatp MOC OO PO [DnekTponHbIi pecypc| — Pexxum moctyma:
http://www.openedu.ru/ (mara oopamenus: 22.05.2019).

— Hudopmarmonnas cucrema «EnnHoe oKHO JocTymna K 00pa3oBaTeIbHBIM PECypcamy.
URL: http://window.edu.ru/ (nara obpamenus: 22.05.2019).

— ®DIIO: cootrBerctBue TpeboBanusiM PI'OC [DnekrpoHHbld pecypc] — Pexum
nocryna: http://fepo.i-exam.ru/ (nara obpamienus: 22.05.2019).

10. METOAUYECKHUE YKA3AHUA IJI5 OBYYAIOIIUXCSA

10.1. /{iist cTy/1eHTOB, 00y4alOIIUXCH 10 09HOM opme, 0e3 HCIOIb30BAHHUS JJIEKTPOHHOIO
00pa30BaHUA M JUCTAHUMOHHBIX 00Pa30BaTEIbLHBIX TEXHOJIOTHI
MeToaudeckiue pPEKOMEHIAIMU 10 OpraHu3aluu y4eOHOW paboThl 00ydYaromerocs

HalpaBlIeHbl Ha [OBBIIIEHUE PUTMUYHOCTH U 3(G(PEKTUBHOCTH €ro ayJAUTOPHOH H
CaMOCTOSITENIHOU PabOTHI IO KypCYy.

YueOuslii kypc «Memoowt nazepuoii ougppakuyuu 0asa uzyueHus HAHOMAMEPUATLOE)
BKITIOYAET 3 pasjiena, KaKABIH U3 KOTOPBIX UMEET OMPEICIICHHYIO JIOTHYECKYIO 3aBEPIICHHOCTb.
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[Tpu u3yueHun maTepuana KaxJI0ro pasjiena peKOMEHYeTCsl peryJispHOE MOBTOPEHNE yueOHOTro
MaTepuana, a TakKe JOIOJHEHHWE €ro CBEACHUSIMHM W3 JINTEPATypPHBIX HCTOYHUKOB,
MPEJICTAaBICHHBIX B y4eOHOM MporpaMme.

ITpu pabote ¢ yka3aHHBIMH UCTOYHHUKAMH PEKOMEHIYETCsl COCTABIIATh KPATKUNA KOHCIIEKT

¢ o0Os3aTenbHBIM  (DUKCUPOBaHHEM OMOMMOrpadUUecKuX JTaHHBIX HWCTOYHHMKA. M3yueHue
Marepuaia KaXkI0oro MOIYJsl 3aKaHYMBAETCSl KOHTPOJIEM €ro OCBOCHHUS B )OpME KOHTPOJBHOM
paboTbl. Pe3ynbTaThl BBITIOJTHEHUST KOHTPOJIBHBIX pPa0OT OLEHUBAIOTCS B COOTBETCTBHU C
MPUHATON B YHHUBEPCUTETE PEHTUHIOBOW CHCTEMOM OLICHKH 3HaHUM. MakcuMalibHas OIl€HKa
KOHTPOJIBHBIX paboT cocTanisiet 1mo 20 0anmoB Kaxmaas.

CoBokynHasi OIIEHKa TeKyllel paboThl 00ydaloIIerocss B CEMECTpe CKIAJAbIBACTCS M3
OLICHOK 3a BBINIOJHEHWE KOHTPOJIBHBIX paboT u  pedepaTUBHO-aHATUTHYECKUX paboT.
MakcumanbHast OlleHKa TeKyIei paboTsl B cemectpe cocranisier 100 6amios.

10.2. Inst cTyieHTOB, 00Yy4YaromuXxcsi Mo 04HOi ¢gopme, ¢ HCIOJIb30BAHUEM FIEKTPOHHOIO
o0pa3oBaHus U AUCTAHIIMOHHBIX 00Pa30BaTEJIbHbBIX TEXHOJIOTHI

[Ipu Wcronb30BaHUU BJIEKTPOHHOTO OOYYEHMSI M JUMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUI 3aHATHS TOJHOCTHIO HWIJIM YacCTUYHO IPOBOJAATCS B pexume oHiaiiH. OO0bem
TUCIUIUIMHBL U paclpeiiefieHue Harpy3kd T10 BugaM paboT cooTBercTByeT 1. 4.1.
Pacnpenenenne 6annoB coorBercTByeT 1.10.1 MO0 MOXKET OBITH U3MEHEHO B COOTBETCTBHH C
pemenueM kadenpsl, B ciaydae nepexoga Ha D0 u JIOT B mpomecce oOydenms. Perenue
Kadeaprl 00 MCHOIB3YEMBIX TEXHOJOTHAX M CUCTEME OLIEHMBAHUS JIOCTH)KEHUH O0ydaromumxcs
MPUHUMAETCS C YIETOM MHEHHS BEAYIIETO MPEnoaBaTelis U JOBOAUTCS O 00yJarOIIUXCsl.

11. METOJWYECKHWE YKA3ZAHMS 15 IPENIOJIABATEJIEN

11.1. /lnst npenoaaBartesei, NIpH peajJu3aluu NPOrpaMMbl 10 04HOM ¢Gopme, Oe3
HCNOJIb30BAHNS JJIEKTPOHHOI0 00Pa30BaHMS U JUCTAHIIMOHHBIX 00Pa30BaTeJbHbBIX
TEeXHOJIOI il
OcHoBHOH 3amauell mnpenopaBaTesiel, BEAYIIMX 3aHATUS IO JUCHUIUIMHE «MeTobl

Ja3epHON AUQpPaKIMK JUIsl U3yUYeHUs HaHOMAaTepHUaJioBy, SBJSETCS BhIpAOOTKA y 00ydaronuxcs
MOHUMAaHUS HEOOXOAMMOCTH 3HAHUA MpeaMeTa A UX JalbHeneil paboTsl B 001acT aHamu3a
HAaHOMAaTEpHAaJIOB.

B xome paccMoTpeHuss Bcex MOAYJIEM W pa3fenoB Kypca OCHOBHOM 3agadeit
MpernoaaBarels sSBISETCA OaTh CTYIEHTaM TMPEACTABICHHE O BO3MOXKHOCTSX MPAKTUYECKOTO
MCTIOJIb30BaHUsI METO/IA JIa3epHOUM TUPAKIIUH 171 aHATTU3a HAaHOMAaTEPHUAJIOB.

C unenpio Oonee 3(PQPEKTUBHOTO YCBOCHHUS OOYyYAOIIMMHCS Marepualia JaHHOU
TUCIUIUIMHBL TPU  TPOBEACHUM MPAKTUYECKUX 3aHITHUA PEKOMEHIYETCS HCIOJIb30BaTh
MYyJbTUMEAUMHBIE Tpe3eHTalud, TIpaduku W TaOIHIbl, WUIIOCTPUPYIOLIUE H3y4YaeMbIi
MaTepuai, JeMOHCTPAIlMOHHbIE (PUIIEMBI.

st Gosee TiyOOKOrO W3ydeHHs] TpeAMETa B pPaMKax CaMOCTOSATEIBHOW paboTh
IpenojaBaTesib MOXXET PEKOMEHIOBAaTh OO0Yy4alolUIMMCS O3HAKOMJICHHE C MyOIMKalusMH B
NEPUOANYECKUX JKypHaNax W VIHTepHEeT-pecypcax M TIOCEIICHHE BBICTABOK CTPOUTEIBHBIX
MaTepUaoB.

11.2. lns npenogaBaresieii, NpM peajJu3anuy NPOorpaMMsl 1o 04Ho# ¢opme, ¢
HCI0JIb30BAHUEM YJIEKTPOHHOI0 00pa30BaHNsl M AMCTAHIMOHHBIX 00Pa30BaTeIbHBIX
TeXHOJIOT Uil

[Ipn ncmonb30BaHMM AIEKTPOHHOTO OOY4YEHHS M JUCTAaHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH 3aHATHS TOJHOCTHIO WJIM YacCTUYHO IPOBOJAATCS B pexkume oHiaiiH. OO0bem
TUCIMIUIMHBL ¥ pacrlpenesieHne Harpy3kd 1o BHAaM pabor coorBercTByeT 1. 4.1.
Pacnpenenenne 6anoB coorBercTByeT 1.10.1 160 MOXKET OBITH M3MEHEHO B COOTBETCTBHH C
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pemenueM kadenpsl, B ciaydae nepexoga Ha D0 u JIOT B mpomecce oOydenms. Pernenue
Kadeapsl 00 MCHOIB3YyEMBIX TEXHOJOTHAX M CUCTEME OLIEHMBAHUS JIOCTH)KEHUH 00ydaroImumxcs
MPUHUMAETCS C YIETOM MHEHHS BEAYIIETO MPEnoaBaTelis U JOBOAUTCS O 00yJarOIIHUXCsl.

Peanmzamus D0 u JIOT mpenmonaraet WCMONIb30BaHUE CIEAYIOMUX BUIOB Y4eOHOI
NEeSTENIbHOCTH: OHJIallH KOHCYJbTAllMM, NPAaKTUYECKUE 3aHATHs, BUACO-JIEKIMH, pPACChUIKA
y4eOHO-METOIMYECKUX MATEpUAIOB 1O AJIEKTPOHHOW MOYTE; TEKYIIMH KOHTPOJIb B PEKUME
TECTUPOBAHUS U MPOBEPKH TOMAIIHUX 3aJaHUI; cCaMOCTOsITeNIbHAsA paboTa U T.1.

IIpu peanmsanuu PIIJ] B 3aBucuMocTH oT KOHKpeTHOH cutyaruu 90 u JJOT moryt
OBITH IPUMEHEHBI B CIEAYIOLIEM BHUJIE:

. 00beM YacoB KOHTAaKTHOW paboThl O0OydalomMXCsi C MperojaBaTesieM He
COKpaIaeTcsl U JIEKTPOHHBIE 00pa3oBaTenbHbIe pecypchl (DOP) meTonmuueckn obecreunBaroT
CaMOCTOSITENIbHYIO paboTy 0Oydaronuxcsi B o0beme, MpelyCcMOTPEHHOM paboyeil mporpaMmmon
MaHHOW aucuuruinHbl. [Ipu 3ToM B ciayyae HEOOXOIMMOCTH 3aHATUS MPOBOIATCS B PEXKUME
OHJIaliH;

. cMemaHHbie GopMbI 00yUYEHUsI, coUyeTarone B ce0e ayaIuTOpHbIC 3aHATHS (TIPH
BO3MOXKHOCTH IE€PEBO/Ia YaCTH KOHTAKTHBIX YacOB PabOTHI 00YYAIOMIUXCS C MPENoaaBaTeiIeM B
3JICKTPOHHYIO HMH(POPMAIIMOHHO-00Pa30BaTEIbHYIO0 Cpely 0e3 MOTepH COAEpX)aHUsA YdeOHOM
mucuuruiiel) 1 DOP (9acTe yueOHOrO Marepuana (Hampumep, JISKLIUH) MOXET ObITh 3aMEHEeHa

DOP).

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJIb3YEMBIX B
OBPA3OBATEJIBHOM INTPOLECCE

HNudpopmannonHyto HOJJIEPIKKY U3yUYEeHUS JUCLUATUIMHBI OCYILECTBIISIET
WNndpopmanmonno-oubnuoreunsiii uentp (MBL) PXTY wum. J.U. MenneneeBa, KOTOPBIiA
obecrieunBaeT OOYYaIOIMIUXCS OCHOBHOM y4eOHOH, Y4YeOHO-METOAMYECKOM W Hay4YHOU
JUTEPATypOi, HEOOXOIUMOHN AJIsi OpraHu3alMyu 00pa30BaTENBLHOrO IMpolecca MO AMCHUILINHE.
O6mwmit 06eM MHOTOOTpacneBoro (Goumaa MBI Ha 22.05.2019 coctaBnser 1 708 372 k3.

@®onn UBL] pacnonaraer yueOHOH, yueOHO-METOIMYECKOM W HAyYHO-TEXHHYECKOH
JUTEPATypoil B (hopMe MEeUaTHBIX U JIEKTPOHHBIX M3JaHMM, a TaKKe BKIIOYAET OQUIHAIbHBIC,
CIpaBOYHO-OMONMMOTpaduUecKre, CIEeHUAIN3UPOBAaHHBIE OTEYECTBEHHBbIE U  3apyOeKHbIe
nepuonuueckue u  uHbopmammonHeie  u3manums. UBI[  obecmeumBaer  jgocTtynm K
npodeccuoHaIbHBIM 0a3aM TaHHBIX, HH(POPMALIMOHHBIM, CIIPABOYHBIM M IOMCKOBBIM CUCTEMaM.

Kaxxnprit oOy4varoruiicss obecriedeH CBOOOIHBIM JOCTYIIOM M3 JIO0OW TOYKH, B KOTOPOH
UMeeTcsi JocTyn K ceTtd VIHTepHeT M K 3neKTpoHHOo-OuOmuoreyHoit cucteme (ObC)
VYHuBepcuTera, KOTOpas COAEPXKHUT pa3iIMuHble M3/aHUS 10 OCHOBHBIM H3Y4aeMbIM
JTUCLUUTUTMHAM M C(POPMHUPOBAHA MO COTJIACOBAHMIO C MpaBooOanaTeNsiMu yuyeOHOW U ydeOHO-
METOAMYECKOH JINTEPaTyPBHI.

Jns  Oonmee  TOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOMMOrpauyeckoro u
nHpopmanmonHoro obcmyxkuBanusi B UBL] peanmn3oBana TeXHOIOTHUS DJIEKTPOHHOW IOCTaBKU
JTIOKYMEHTOB.

DJIeKTPOHHbIe HH(OPMAIIMOHHBIE PeCYPChI, HCII0JIb3yeMble B IIpolecce 00y4eHus

Ne OneKTpoHHbIM | PexBU3UTHI fOoroBopa (HoMep, 1aTa XapakTepucTuka OnOIMOTEYHOTO
pecypc 3aKJTIOYEHUS, CPOK JICUCTBHS), dhoHIa, TOCTYN K KOTOPOMY
ccpuika Ha cait ObC, cymma MPEAOCTABIIAETCS JOTOBOPOM
JIOTOBOPA, KOJIMYECTBO KITFOUEH
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9BC «Jlaup»

IIpuHaUIeKHOCTD - CTOPOHHSA

PexBusuthl norosopa - OO0
«3marensbcTBO «JlaHby», 1OTOBOP
Ne29.01-3-2.0-827/2018

ot 26.09.2018 1.

Cymma norosopa — 357 000-00

C «26» centsa6ps 2018r. mo «25»
ceHTs10ps 2019r.

PexBusuthl norosopa - OO0
«3marensbcTBO «JlaHby», 1OrOBOP
Ne 33.03-P-2.0-1775/2-10

ot 26.09.2019r.

CymmMma noroBopa — 642 083-68

C «26» cenTsaopst 2019r. mo «25»
ceHTs0ps 2020r.

Ccrpuika Ha caiit ObC —
http://e.lanbook.com

KonnuecTBo kitoueit - 1octy st
Bcex nonn3oBateneit PXTY ¢
J11000T0 KOMIThIOTEpA.

Kommekuusas KHAT O €CTECTBEHHO-
HAayYHBIM U TEXHUYECKHUM OTPACIISIM
HayKaM.

DJIEKTPOHHO - [TpuHaIEKHOCTH — COOCTBEHHAS

o6ubmuoreunas | PXTYVY. DJEeKTPOHHBIE BEPCUU YUEOHBIX U
cucrema HWBIl | Ccpuika Ha caiit 9bC — Hay4yHbIX u31annii aBTopoB PXTY
PXTY um. http://lib.muctr.ru/ no Bcem OOIL.
JA.N.MenneneeB | Joctyn s mosib30BaTesei
a (Ha 6aze PXTY c no6oro koMmeroTepa.
ANBC
«HpOucy)
WNudopmannonn | [IpuHanIeKHOCTh CTOPOHHSIS. DnexkTpoHHas Oubnmoreka
O-CIpaBOYHAs PexBusutel konTpakra — OO0 HOPMAaTUBHO-TEXHUYECKUX U3JTaHHI.
cucTemMa «MHOOPMIIPOEKT», koutpaktr | Comepxxut 6omee 40000
«TEXOKCIIEP | Ne 111-14225A/2018 ot 18.12.2018 | Han®OHAIBHBIX CTAaHIAPTOB H JIp.
T» «Hopwmsl, I. Cymma norosopa — | HT[]
npaBuJa, 547 511 py®.
CTaHJapThl C «01» suBaps.2019 r. mo «31»
Poccum». nexabps 2019 r.

Ccouika Ha caiit 9bC —

http://reforma.kodeks.ru/reforma/

KonunuecTBo itoueit — 5

JIULIEH3UH + JTOKaJbHBIA JOCTYI C

koMnbrorepos MBI
ObC «Hayuno- [IprHaMIE)KHOCTh — CTOPOHHSS
JJIEKTPOHHAS PexBusutel norosopa — OO0 ONEKTPOHHBIE BEPCHUU
onbanorexka «PYH3b», norosop Ne 29.01-P- MEPUONYECKUX U HEMTEPUOIUUECKUX
eLibrary.ru». 2.0-1020/2018 ot 07.12.2018 . U3JJaHUN TI0 PA3TUYHBIM OTPACIISIM

Cymma gorosopa - 934 693-00
C «01» suBaps 2019 1.
o «31» nexabps 2019 r.

HayKH
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Cchuika Ha calT — http://elibrary.ru
KonnuecTBo kimrodeit — noctyn st
nons3oBareneit PXTY mo ip-
aJipecaM HeOTpaHUYCH.

CrpaBouHo- [TpuHAIIEIKHOCTH CTOPOHHSIS
MpaBoBas JoroBop Nel45-188DA/2018 r. ot | 'apanT — cripaBOYHO-TIpaBOBAas
cucTema 28.01.2019 . CUCTEMA 110 3aKOHOJIaTEIbCTBY
“I"'apanT» C «28» sBaps 2019 r. no | Poccuiickoit deneparum.
«27» suBaps 2020 r.
Ccblika Ha calT —
http://www.garant.ru/
Cymma gorosopa - 512000-00
KonuuectBo xntoueit — 50
MOJIb30BATEIbCKUX JIMIEH3UN 1O
ip-agpecam.
N3parenscTBO [IpuHanyIe)KHOCTH CTOPOHHSIS. Konnekuus xypHaaoB 1o BceM
Wiley HaunonaneHas noanucka o0JacTsM 3HaHHI, B TOM YUCIIE
(Muno6pnayku+ I'TTHTB) W3BECTHBIC KYPHAIIBI TI0O XUMUH,
CyOnuIieH3UOHHBIN JOTOBOP MaTepUaIoBEICHUIO, B3PhIBUATHIM
Ne Wiley/130 ot 10.10.2019 . BEIIIECTBAM U JIP.
C «01» suBaps 2019 1. o
«31» nexabps 2019 r.
Ccblika Ha calT —
http://onlinelibrary.wiley.com/
KonmdgecTBo kimrodeit - TOCTyI AJist
nonb3oBaresneit PXTY mo ip-
azipecaM HEOIpaHUYEH.
QUESTEL [IpuHaUIeKHOCTD CTOPOHHSIS. ORBIT sBnsieTcs riio0anbHBIM
ORBIT HannonaneHas noamnucka OTIEpPaTUBHO OOHOBIIIEMBIM
(Muno6pnayku+ I'TTHTB) MaTEHTHBIM TTOPTAJIOM,
CyOnuiieH3nOHHBINH 10TOBOP  Ne | MO3BOJSIONINM OCYIIECTBISTH MTOUCK
Questel/130 ot 05.09.2019 . B [IEPEYHE 3a5BOK HA IMATCHTHI,
C «01» suBaps 2019 1. o MOJIyYeHHBIX, TPUOIU3UTENIBHO, 80-
«31» nexabps 2019 r. MAaTEeHTHBIMU YUPEKICHUSIMH B
Cchbuika Ha cailT — Pa3IUYHBIX CTPAHAX MHPA U
http://www.questel.orbit.com MPEIOCTaBICHHBIX TPAHTOB.
KomnmaecTBo kimroue — 1octyn st
nonb3oBareneit PXTY mo ip-
ajipecaM HEOIpaHUYEH.
ProQuest [IprHaIE)KHOCTH CTOPOHHSIS. baza nanubix ProQuest Dissertation
Dissertation and | HammonansHas moamnmncka & Theses Global (PQDT Global)
Theses Global (Muno6puayku+ ['TTHTB) ABTOPUTETHAS KOJUICKIUS U3 Oosee

CyOnuIIeH3UOHHBIN T0TOBOP

Ne ProQuest/130 ot 09.10.2019 r.
C «01» suBaps 2019 r. o
«31» nexabps 2019 1.

CcplIKa Ha caliT —
http://www.proquest.com/products-

services/pgdtglobal.html
KomnuectBo Ki1roueii — 1oct

yi 1y noas3oBarenei PXTY mo
ip-aJipecaM HEOTpaHWYEH.

3,5 MUTH. 3apyOeKHBIX JUCCEPTALIHM,
6onee 1,7 MITH. U3 KOTOPBIX
MPEJICTaBJICHBI B IIOJHOM TEKCTE.
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9 American [IpuHaUIeKHOCTD CTOPOHHSIS. Komnekuus xypHanoB 0 XUMUHU
Chemical HammonansHas noammcka 1 xumnyeckoi texgosiorun Core +
Society (Muno6puayku+ ['TTHTB) uznarenberBa American Chemical

CyOnuIIeH3UOHHBIN T0TOBOP Society
Ne ACS/130 or125.10.2019 .

C «01» nurona 2019 r. o

«31» nexabps 2019 1.

Ccblika Ha calT —
http://www.acs.org/content/acs/en.h

tml

KomnmdaecTBo kimroued — 1octyn st
nonb3oBaresneit PXTY mo ip-

aJipecaM HEOTpaHUYCH.

10 American [IpuHanyie’;XKHOCTH CTOPOHHSIS.

Institute of HaunonaneHas nognucka Konnekuust xypHaiioB mo
Physics (AIP) (Muno6pnayku+ I'TTHTB) TEXHUYECKUM U €CTECTBEHHBIM
CyOnuiieH3uOHHBIN JOTOBOP HayKaM H31aTeIbCTBA
Ne AIP/130 ot 24.10.2019 . AMEpUKaHCKOTO HHCTUTYTa QU3UKH
C «01» urons 2019 1. o (AIP)
«31» nexabps 2019 r.
Ccbuika Ha calT —
http://scitation.aip.org/
KomnmaecTBo kimroued — 1octyn st
nonb3oBareneit PXTY mo ip-
aJipecaM HeOTpaHUYEH.

11 ba3za pmansbix | [IpuHamI€XKHOCTH CTOPOHHSS. CtpykTypHO-XUMHUecKas 0aza
Reaxys u HannonaneHas noamnucka naHHbIA Reaxys BkiodaeT B ce0st
Reaxys (Muno6pnayku+ I'TTHTB) CTPYKTYpHYIO 0a3y JaHHBIX
Medicinal CyOnu1eH31OHHBIN JOTOBOP XMMHUYECKUX COETUHEHUMN U UX
Chemistry No Reaxys /130 ot 10.10.2019 . AKCTICPUMEHTAIBHBIX CBOMCTB,
Komnanun pedepaTuBHYyIO 6a3y )KypHAIbHBIX U
Elsevier C «01» urons 2019 r. o MaTEHTHBIX MyOJIMKaIui, 6a3y

«31» nexabps 2019 . XUMHUYECKHUX PeaKIuii ¢ QyHKIueh

CchUika Ha CalT — MOCTPOEHUS MJIaHA CUHTE3A.

https://www.reaxys.com/ Monynb OMOTOTUYECKH aKTUBHBIX

KonuuecTBo Kimtoueit — MOCTYI Il | COeTMHEHUH, OMOIOTHYECKUX

nons3oBareneit PXTY mo ip- MHUILIEHEH, (hapMaKoIOTHIECKUX

aJpecaM HEOrpaHUYEH. CBOMCTB XMMHYECKUX COCIUHECHUHN
Reaxys Medicinal Chemistry
SBJISICTCS] KPYITHEHUIIIEH B MUpe Oa30i
JTAHHBIX.

12 Scopus [IpuHanyIe)XKHOCTH CTOPOHHSIS. MynapTUIUCHUTIITMHAPHAS

HamuonanbHasg moamnucka
(Muno6pnayku+ I'TTHTB)
CyOnuiieH3uOHHBIN JOTOBOP

Ne Scopus/130 ot 09.10.2019 .

C «01» nrons 2019 1. 1o
«31» nexabps 2019 r.

CcplIKa Ha caliT —
http://www.scopus.com.
KonudecTBo kirodeid — 1ocTym ais
nosb3oBareneit PXTY mo ip-

pedepaTuBHast U HAYKOMETpUIECKast
0a3a TaHHBIX H3JaTeNbCTBA
ELSEVIER
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aapecaM HCOTrpaHHU4ICH.

13

Pecypcol
MEXIYHAPOAHO
W KOMITaHUH
Clarivate
Analytics

[TpuHaIe)KHOCTH CTOPOHHSISA.
HamnuonanbHasg moamnucka
(Muno6pnayku+ I'TTHTB)
CyOnu1eH31nOHHBIN JOTOBOP Ne
WoS/130 ot 05.09.2019 r.

C «01» suBaps 2019 1. o
«31» nexabps 2019 r.

CchpUIKa Ha CaliT —
http://apps.webofknowledge.com/
WOS_GeneralSearch_input.do?pro
duct=WOS&search mode=General
Search&SID=R1[;2TUYmdd7bUat
OlJ&preferencesSaved=
KonudecTBo kirodeii — 1ocTym ais
nonb3oBaresneit PXTY mo ip-
aJipecaM HeOTpaHUYCH.

OTKpBIT TOCTYII K pecypcam:

WEB of SCIENCE — pedepatuBHast
¥ HayKoMeTpudeckas 0a3a JaHHBIX.
MEDLINE — pedeparuBnas 6a3a
JAHHBIX 10 MEUIINHE.

14

Royal Society of
Chemistry
(Koponesckoe
XUMHYECKOE
0o011ecTBO

[TpuHaIEKHOCTD CTOPOHHSIS.
HamuonanbHasg moamnucka
(Muno6pnayku+ I'TTHTB)
CyOnuueH3noHHbIi JoroBop — Ne
RSC/130 ot 08.10.2019 .

C «01» sHBaps 2019 1. o
«31» nexabps 2019 r.

Cchulka HaA calT —
http://pubs.rsc.org/

KonnuecTBo kimtouel - 1octyn
st mosik3oBateneid PXTY mo ip-
aZjpecaM HEOrpPaHUYEH.

Komneknus Bxiovaer 44 xypHaia.
Temaruka: OpraHu4eckas,
aHaIUTHUYecKas, (pu3nueckas XUMHUS,
onoxumus, ANEKTPOXUMHUS,
XUMUYECKHUE TEXHOJIOTHH.

15

DJIEKTPOHHBIE
pecypcsl
U3/1aTeNILCTBA
SpringerNature

[TpuHaIeXKHOCTD — CTOPOHHSIS
HamuonanbHasg moamnucka
(Muno6puayku+PDODIN)
WNudopmannonnoe nucemo PODOU
Ne 809 ot 24.06.2019 1.

C «01» suBaps 2019 1. o
«31» nexabps 2019 r.

Cchuika Ha caT
http://link.springer.com/
KonmdecTBo kimroueit - 1oCTym Ais
nonb3oBaresneit PXTY mo ip-
aZipecaM HEOrpaHUYEH.

- [TonmHOTEKCTOBAS KOJUIEKIIHS
DIIEKTPOHHBIX KypHAIOB Springer
10 Pa3JIMYHbIM OTPACISM 3HAHUM.

- [TonnorekcToBbie 85
KypHaioB Nature Publishing Group
- Konnexkuust HayqHbIxX
MIPOTOKOJIOB 1O PA3IUYHBIM
oTpacisam 3HaHui Springer Protocols
- Komnnekuus Hay4HbIX
MaTepHajoB B 001aCTH PU3NIECKUX
HayK ¥ MH)KUHUPUHTA Springer
Materials (The Landolt-Bornstein
Database)

- [TonHe nocTyN K
CTaTMYECKUM U JUHAMUYECKUM
CIIPABOYHBIM U3JAHUSM TI0 JTFO00H
TemMe

- PedeparuBHas 6a3a maHHBIX
110 YUCTOM M NMPUKIATHOU
matematuke zbMATH

- Nano Database
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16 basa nanHbIX IIpuHaIEXHOCTH CTOPOHHSIS. SciFinder — mOHMCKOBBINH cepBHC,
SciFinder HammonansHas moammcka 00€ecreunBaroIIii MHOT0ACIIEKTHBIM
KOMITaHUH (Muno6puayku+ ['TTHTB) MOWCK Kak  Oubnuorpaduaeckoi
Chemical CyOnunen3uonnslii foropop  Ne | mHboOpMaruu, Tak 1 HHGOpPMAITUHU 110
Abstracts CAS/130 0t123.10.2019. XUMHUYECKHM peaKIusMm,
Service C «01» suBaps 2019 r. M0 | CTPYKTYPHBIM  COCAUHEHHSIM U

«31» nexabps 2019 1. nareHtaM. OCHOBHasi  TeMaTUKa
CchUika Ha CalT — OOIIMPHOTO TTOMCKOBOTO MacCHUBa —
https://scifinder.cas.org XUMHS, a TaKXkKe psJ CMEKHBIX
KonnuecTBo kimroueld — foctyn aiast | AUCLUUILINH, TaKHUX KaK
nons3oBareneit PXTY mo ip- MaTepHajJoBeJeHUe, OHOXUMHUS U
azpecaM U MepcoOHATbHOU OuomenuInHAa, dbapmakosorus,
perucTparum. XUMHUYECKasl TEXHONOTHs, (HU3HKa,
re0JIOTHUs, METAJUTYPrUsi U IPYyTHE.
17 W3narenbcTBo IIpuHaIEXKHOCTH CTOPOHHSIS. «Freedom Collection» —
Elsevier Ha Hanmonansnas moanucka MOJIHOTEKCTOBAs KOJUIEKIIMS
iargopme (MunoGpuayku+ PODN) AJIEKTPOHHBIX KypHAJIOB
ScienceDirect Nudopmanmonnoe nmuceMo POOU | uznarenscrBa Elsevier o
Ne ncx.- 1294 Pa3JIMYHBIM OTPACIISIM 3HAHMUI,
ot 09 10 2019 . BKJroyarommasa e metee 2000
C «01» suBaps 2019 1. [0 | HAUMEHOBAHUU JIEKTPOHHBIX
«31» nexabps 2019 r. JKYPHAJIOB.
Cchuika Ha caiiT — «Freedom Collection eBook
https://www.sciencedirect.com collection» — coxepxutr Oonee 5
KonunuectBo kmroueit — goctyn it | 000 xHur mno 24 pa3iauyHbIM
nonb3oBareneit PXTY mo ip- MpEeAMETHBIM obyacTsam
azpecam. €CTECTBCHHBIX,  TEXHHYECKUX U
MEAUIMHCKUX HaYK.
Joctyn k apxusam 2014-2018rr.

18 2bC [IpuHanyie’)XKHOCTH - CTOPOHHSS DneKTpoHHass OMOINOTEKa BKIIFOYAET

«HOPAWT» PexBusute forosopa — OO0 Oonee 5000 HAaUMEHOBAHUH
«INEKTPOHHOE U3AATEIBCTBO y4eOHHKOB W y4€OHBIX TOCOOUH IO
FOPAWT», Jloroop Ne Ne29.01-3- | BceM oTpaciasM 3HaHMH ISl BCeX
2.0-1168/2018 YPOBHEH poQeCCHOHATIBHOTO
or 11.01.2019 1. 00pa3oBaHUs OT BEIYUIMX HAyYHBIX
C «11» suBaps 2019 r. o «»10» IIKOJI C COOJIOIeHNEeM TpeOOBaHUMA
auBaps 2020 r. HOBBIX PI'OC.

Ccbuika Ha cait OBbC -
https://biblio-online.ru/

Cymma gorosopa — 220 000-00
pyo.

KonnuecTBo kitoueit - 1octyn st
Bcex noJibzoBareieii PXTY ¢
J1000T0 KOMIThIOTEpA.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

B cooTBercTBUM ¢ y4yeOHBIM IUIAHOM 3aHATHS IO JUCHUIUIMHE «Memoowl nazephoil

ougpaxkyuu 01a uzy4eHus HAHOMAMEPuUAanNos) NPOBOAITCS B (HOpMe JIEKIUH, MPaKTHISCKHX

3aHSITHIA U CAMOCTOSITENILHOW pabOThI 00yJarOIIErocs.
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13.1. O6opynoBanue, HeoOxoguMoe B 00pa3oBaTeIbLHOM Ipolecce:

VYueOHass ayauTopusi, OOOpYIOBaHHAs OJIIEKTPOHHBIMH CpPEACTBAMHU JICMOHCTPAIAU
(KOMITBEOTEP CO CPEICTBAMHU 3BYKOBOCIIPOU3BEICHUS, IIPOCKTOP, IKPaH) M YIeOHOM MeOEIbIO.

bubmmorteka, mMeronias pabo4yre MecTa, OCHAIICHHBIE KOMITBIOTEpAMH C JOCTYIIOM K

OazaMm JaHHBIX U BBIXOJ0OM B I/IHTepHeT.

13.2. YyeOHoO-HArJISAAHBbIEC MOCOOUSA:
Nnnroctpanuu K MpakTUYECKUM 3aHATHSIM.

13.3. Komnsbiortepsl, HH(pOPMALMOHHO-TEJIEKOMMYHUKANMOHHBIE ceTH,
annapaTHO-NPOrpaMMHBbIe H Ay IHOBH3YaJIbHbIC CPEACTBA:
IlepcoHanbHble KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpeiBarensMu CD u DVD,

OPUHTEpAaMH W TPOTPAMMHBIMH CpPEICTBAMH; IPOCKTOPHI M SKpaHbl; HU(POBBIE KaMephl;
KOIIMPOBAJIbHBIE AlIapaThl; JOKAJIbHAS CETh C BBIXOJOM B MIHTEpHET.

13.4. IleyaTHble M JJIeKTPOHHbIe oOOpa3oBaTelbHble W HHGOPMALMOHHbIE

pecypcsl:
NHpopMalMOHHO-METOIUYECKHE MaTepualbl: y4deOHble IMOCOOMS MO JUCHMILIMHE;

pa3IaTouyHbI MaTepuai K pa3/enam JIEKIIMOHHOTO Kypca.

DneKTpoHHBIE 00pa3oBaTelbHBIE PECYPCHl: JJIEKTPOHHBIE MPE3CHTAIlMM K pasjeliaM
JIEKIIMOHHOTO Kypca; y4eOHO-METOIWYECKHE Pa3pabOTKH B AJICKTPOHHOM BHJIE;, CIIPABOYHBIC
MaTepuaibl B T€YaTHOM M JJICKTPOHHOM BHIE; KadenpanpbHas OHOIHOTEKa 3IIEKTPOHHBIX
U3IaHUHN.

13.5. IlepedyeHb JULEH3UOHHOTO MPOrPAMMHOI0 O0ecreYyeHus :

Ne HaunmeHoBaHue PexBusurtsl norosopa | Konnuyecrso sunensuii | Cpok OKOHYAHHUSA
1.1 NPOrpaMMHOI0 NMOCTABKH AelcTBUS JTHIEH3UH
NPOAYKTA

1. Calculate Linux Desktop CBoOoaHO He orpanuuenno beccpouno
pacmpoctpansemoe [10

2. LibreOffice CBoOoaHO He orpanunuenno beccpouno
pacmnpoctpansemoe [10

3. ABBYY FineReader CBoOoaHO He orpanunuenno beccpouno
pacmpoctpansemoe [10

4. . CBoOoaHO He orpanunuenno beccpouno

7-Zip

pactpoctpansemoe [10

5. Google Chrome CBoOoaHO He orpanunuenno beccpouno
pacmnpoctpansemoe [10

6. VLC Media Player CBoOoaHO He orpannuenno beccpouno
pacmnpoctpansemoe [10

7. Discord CBoOoaHO He orpannuenno beccpouno
pacmnpoctpansemoe [10

8. Autodesk AutoCAD CBoOoaHO He orpanunuenno beccpouno
pacmpoctpansemoe [10
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9. IntellIJIDEA CBo06o1HO He orpanuuenno beccpouno
pacnpoctpansiemoe [10
10. FreeCAD CBo0Oo1HO He orpanuuenno beccpouno
pacnpoctpansiemoe [10
11. SMath Studio CBobonHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
12. KontpakT Ne 90-  Jluuensust [uist akTUBALIUA 12 MmecsieB
133DA/2021 ot Ha paboYuX CTaHIMAX, |(€KEroHOE MPOJIJICHUE
Corel Academic Site 07.09.2021 MOKPBIBAET Bce paboune | MOIIMHMCKH C TIPAaBOM
Standard MeCTa B YHUBEPCUTETE nepexoja Ha
OOHOBIIEHHYIO BEPCHUIO
MIPOJTyKTA)

13. Kontpakt Ne 90- 500 nmuueH3ui 12 MmecsieB
Kaspersky Endpoint 133D5A/2021 ot (e>xeroTHOE TIPOJITICHUE
Security st GuzHeca — 07.09.2021 HOJIHICKH C TIPaBOM
Cranmaptabiil Russian nepexoja Ha
Edition. OOHOBJIEHHYIO BEPCHIO

MIPOJTyKTa)

14. GIMP CBo06o1HO He orpanuuenno beccpouno

pacnpoctpansemoe [10
15. |OBS (Open Broadcaster CBobonHO He orpannuenno Beccpouno
Software) Studio pacmpoctpansemoe [10
14. TPEBOBAHMUS K OHEHKE KAYECTBA OCBOEHUS TIPOTPAMM
HauMmenoBanue DopMbI U METOABI
N OcHOBHbBIE TOKA3aTeH OLIEHKHU
MoayJieit KOHTPOJISI ¥ OLIEHKH
Pa3zpen 1 3naem: OrneHka 3a
- TEOPETUYECKUE OCHOBBI CTATUYECKOTO | KOHTPOJIBHYIO padoTy
Y TMHAMUYECKOT0 PacCEUBAHUsI CBETA; Ne 1.
Ymeem:
- bopMynupoBaTh texuuueckue | OueHka 3a
TpeOOBaHUs K 00BEKTaM HCCIIEIOBAHUS; pedepaTuBHO-
Bnaoeem: AHAITUTUYECKYIO
- - MeTrogamMHu paboTel C Hay4yHOH | paboty Nel.
JUTEPATYpOl W BJICKTPOHHO-OMOIMOTEYHBIMH
pecypcamul, CBS3aHHBIMH C TMPUMEHEHUEM
na3zepHon T paKIu TUISE aHaim3a
HAaHOMAaTEPHAJIOB.
Paznen 2 3naem: OueHka 3a
- TEOPETUYECKUE OCHOBBI CTATUYECKOTO | KOHTPOJIBHYIO paboTy
Y IMHAMHUYECKOTO PACCEUBAHUS CBETA; Ne 2.
- YCTPOMCTBO M MNPUHIUI pPabOTHI
Ja3epHBIX aHATN3aTOPOB pa3Mepa YacTHIl;
Ymeem:
- aHaNM3UpOBaTh M300paXKEHUS U
JaHHbIE, MOJTy4YEHHbIE METOJIOM
JMHAMHYECKOTO PacCesHUs CBETA;
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HaumeHoBaHHe ®opMbI 1 METOABI
OcHOBHBIE TOKA3aTeJIHN OLEHKH

MO yJIei KOHTPOJISI M OLlEHKH
- (bopMyIUpoBaTh TEXHUYECKHUE
TpeOoBaHUs K 00BEKTAM UCCIICAOBAHUS;
Bnaoeem:

- MeTojaMu paboTBl C HAyYHOU
JUTEPATypOl U 3JIEKTPOHHO-OMOINOTEUYHBIMU
pecypcaMu, CBSI3aHHBIMH C HPUMEHEHHEM

Ja3epHOM TG paKIIH TUTSE a”HajmM3a
HAaHOMATEPHAJIOB.
Pa3znen 3 3naem: OreHka 3a
- TEOPETUYCCKUE OCHOBBI CTATUYECKOTO | KOHTPOJIBHYIO padoTy
Y IUHAMHUYECKOTO PACCEUBAHUS CBETA; Ne 3.
- YCTPOMCTBO ¥ MPHUHIUI PabOTHI
Ja3epHBIX aHAJTN3aTOPOB pa3Mepa YacTHII; Orenka 3a

- BO3MOKHOCTH M 00JIaCTH MPUMEHEHHS | pedepaTUBHO-
MCTOAOB JUHAMHUUYCCKOTIO CBCTOPACCCAHUA IJId | aHAJIUTUYCCKYIO

HCCIIEIOBAHUS HAHOMATEPHUAJIOB; paboty Ne3.
Ymeem:
- aHAIM3UPOBATh M300pPAKCHUS U
JaHHBIC, MOJIYUCHHBIC METOAOM
JMHAMHYECKOTO pacCesHUs CBETa;
- (bopMyIUpoBaTh TEXHUYECKHUE
TpeOoBaHUs K 00BEKTAM UCCIICAOBAHUS;
Bnaoeem:
- HaBBIKAMH 00paboTKu u
HUHTCpHpCTaAllun JaHHBIX, IMOJIYUCHHBIX

METOZOM JTMHAMHYECKOTO PACCESHUS CBETA;

- MeToxaMu pabOThl C Hay4HOU
JUTEPATypOll W DJIECKTPOHHO-OMOIMOTEYHBIMH
pecypcamu, CBS3aHHBIMH C TNPUMEHEHUEM
Ja3epHOM TrQpaKIum TSt aHaJm3a
HAaHOMATEPHAJIOB.

15. OCOBEHHOCTH OPI'AHU3ALIMU OBPA3OBATEJIBHOI'O ITPOLNECCA J1JIsA
NHBAJINAOB N JINL C OT'PAHUYEHHBIMUA BO3MOKHOCTAMMU 31I0POBbsA

OOyyeHne WHBANUAOB W JHMIl C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU  3JIOPOBBS
OCYIIECTBIISIETCS] B COOTBETCTBHH C:

— IlopsinkoM opraHu3anuy M OCYIIECTBICHHUS 00pa30BaTENbHON MAESITENTBHOCTU II0
o0Opa3oBaTeNbHBIM TpOrpaMMaM — IporpamMmaM OakajaBpuaTa, MporpamMMmaM CIIEHUAINTETa,
nporpammaM Maructparypsl (IIpukaz Munoopuayku P® ot 05.04.2017 Ne 301);

— Ilonoxenuem o Ilopsake opraHuzanuu ¥ OCYLIECTBICHHS 00pa3oBaTeIbHON
JEeSATENIbHOCTH 10 00pa30BaTeIbHBIM MporpaMmaM — IporpamMmmam OakajiaBpuara, porpaMMamM
CHeluaJnTeTa, IporpaMMaM MarucTpaTrypel B PoccHICKOM — XMMMKO-TEXHOJIOTMYECKOM
yauBepcutere umeHu [[.M. MenneneeBa (yTB. pemieHHEM YUYEHOTO COBETa YHHMBEPCHTETA OT
28.06.2017, nmpotokon Ne 9);

— MeronnyeckuMu peKOMEHAALMSIMH IO OpraHU3alMy 00pa30BaTEIbHOrO Mpolecca
Ui OOy4YeHHMs WHBAJIWAOB M JIMI C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbSI B
0o0pa3oBaTeNbHbIX OpraHMU3alMsIX BBICHIETO O00pa30BaHHA, B TOM YHCJIE OCHALIEHHOCTHU
o0pa3oBaTenbHOro npolecca (YTBep:KIeHbI 3amecTuteneM MuHucTpa oopazoBanus U Hayku PO
A.A. KiiumoBseiMm ot 08.04.2014 Ne AK-44/058H).
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