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1. CTpykTypa 1 0011asi TPYA0€MKOCTh JUCUHUILIUHBI

OO011ast TPYI0EMKOCTh JTUCIUILIAHBI COCTABIISET 2 3aUeTHbBIC eIUHUIIBI (72 yaca).
®opMa MPOMEKYTOUHON aTTECTALUU — 3a4eT

Ounas ¢gopma
o0ydeHust

Kypc 1

Cemectp 2

Jlekuuu 18
[IpakTHUecKue 3aHATHS 36
JlabopaTopHbIe 3aHATHUS -
KoncyapTanuun -
WToro aynuTOpHBIX 3aHATHH 54
CaMmocTosTeNbHas pabora 18
Kypcosas pabota -
DK3aMeH -
OO1iee KOJTUYECTBO YACOB 72

2. lleau ocBOEHHUS TUCHUIIUHBI

Henpto  w3ydeHHWs  NUCHUIUIMHBI  sBIsieTCs  (OpMHUpOBaHHWE 3HaHWK B objactu
SKCIIEPUMEHTANIBHBIX METOJIOB HCCJIEIOBAaHUSI COCTaBa, CTPYKTYPhl, (U3UKO-XUMHUYECKUX,
ONTHYECKUX W  CIEKTPAIbHBIX CBOWCTB HAHOMATEpUAJIOB M HAHOCHUCTEM, YCBOCHUE
(GbyHIaMEHTaIbHBIX MPHUHIIMIIOB, Ha KOTOPBIX CTPOUTCA (DYHKIMOHMpPOBAHHE MPUOOPOB IS
UCCJIEIOBAHUM, dbopmupoBaHue y o0yJarmuxcs o0menpodeccuoHaTbHBIX u
pohecCHOHATBHBIX KOMIIETCHIIUH.

3amayamMu U3y4eHUs JUCUUIUIMHBI SIBISETCS 3HAKOMCTBO C KOHCTPYKIIMEH HCCIeI0BATEIbCKON
anmnapaTtyphbl, ¢ YCIOBUSIMH SKCILTyaTal[id, C BpEMEHHBIMU METOJAMU HCCIIEIOBaHHM, OCBOCHUE
CTYJIECHTaMH OCHOBHBIX MPHUHIIUAIIOB PaOOTHI C MpUOOpaMH, MOTYyICHHE MPAKTUYCCKUX HABBHIKOB
IIpU NPOBEIEHUH UCCIIEOBAHUM.

3. Mecto aucuuniaunsl B cTpykrype OIIOIL: Ba3zoBasi yacts. b1.B.J1B.10.02

Jannas yueOHas qucnuruinHa BriodeHa B pasaen b1.B.JIB.10.02 O6menpodeccrnonanbHbIil" 1
SABIISICTCS TUCLMIUIMHOM 10 BBIOOPYOCHOBHOI oOpazoBarenbHOlM mporpaMmsel 03.03.02 ®usuka.
OcsauBaercs Ha 1 kypce, 1 cemectp.

4. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHS THCHHUIINHBI
Komnerenuuu obyuaromerocs, GopMupyeMble B pe3ylbTaTe OCBOSHUS AUCLIUILITNHBL.
B pesynbrare m3yueHus AMCHUILTUHBI OOYUYAIOIIUMICS JOMKEH 007alaTh CIETYIOIIUMU
KOMITETCHIMAMU (pe3yabTaTaMi OCBOSHHUS 00pa30BaTEIIbHOM MPOTPAMMBI):

Koabl

KOMITEeTeH i Conepmamle KOMIICTCHIIMHA

CIOCOOHOCTBIO MPOBONTH HAYYHBIE UCCIICAOBAHUS B M30paHHOH 00IacTi
SKCTICPUMEHTAIBHBIX U (FIIH) TEOPETHICCKUX (DHU3UIECKUX HCCIICIOBAHMM C
[IK-2 MTOMOIIIbIO COBPEMEHHOM MPHOOPHO# 6a3bl (B TOM YHCIIE CA0KHOTO (QU3HICCKOrO
o0opynoBaHus) U MHPOPMAIIMOHHBIX TEXHOJIOTUH C YY€TOM OTCUSCTBEHHOTO U
3apyOeIKHOTO OTIBITA




TOTOBHOCTBIO PUMEHSTH Ha MPaKTUKe MpodeccuoHanbHble 3HAaHHUS TEOPUN

HUCCIETOBaHUN

I1K-3 ¥ METOJIOB (PH3UYECKHX UCCIICIOBAHUIA
- CITOCOOHOCTERIO TOJIH30BATHCS COBPEMEHHBIMI METOIaMH 00pabOTKH, aHAN3a U
IIK-5 cuHTe3a Gusndeckoil mHGopMaIuu B M30paHHOMH 00JIaCTH (PU3UUECKUX

B3aumocBsI3b TIaHUPYEMBIX PE3YNIBTaTOB OOy4YEHUS MO JUCIHILIUHE C (POpPMHUPYEMBIMU
xkomnerennuamu OITOIT:

Koapbl Ilnanupyemble pe3yJibTaThl 00y4eHUsl,
KOMIIeTeH N i cooTBeTcTBYIOIIME hopMupyemMbiM KomneTeHmusam OIIOII
o11o1
3Hathb YmMmeTh Baagers
- (usnyeckue TPUHITUIIFI |- apTyYMEHTHPOBAHHO |- HaBBIKAMH pabOTHl C
OCHOBHBIX BBIOMPATH HanOoJiee | I3MEPUTEITHLHBIM
AKCIIEPUMEHTAITBHBIX 3¢ (EeKTUBHYI0 METOIUKY | 000pymOBaHUEM,
METOZOB  HWCCJICHOBAaHUA |  JHATHOCTHKHU U | HEOOXOIUMBIM TUTS
MaTepuajIoB W CTPYKTYp, |aHaJM3a CBOMCTB MUKPO- U | IPOBEICHUS
WCIIONIE3YEMBIX B (PH3HKE [HAHOCTPYKTYP; - | uccnemoBanmit
W TEXHOJOTMH HAaHO- U (BBIMOJHATH HACTPOWKY WU | MapaMETpPOB u
MUKPOCUCTEM,  YCIIOBHUS |TE€XHUYECKOE XapaKTePUCTHK TPUOOPOB
pealu3allid W T'PaHUIBI |00CIy)KUBAaHKE IPUOOPOB | U YCTPOMCTB; - OCHOBAMH
TIPUMEHEHUS ITUX |1 YCTaHOBOK JUTst | paOOThI C MPOrPaMMHBIMU
[IK-2 METOJIOB; IWAarHOCTHKM W aHajn3a | CpeICTBAMU TUTS
- pa3IMyHbBlE METOAUKU |CBOWCTB MUKpO- u | 00paboTKu
AKCIIEPUMEHTAIBLHOTO HaHOCTPYKTYD; - | 3KCIIEpUMEHTATBHBIX
WCCJICIOBAHUS TICBOWCTB U |(OPMYyITUPOBATH Pe3yJIbTaTOB; - HaBBIKAMH
XapaKTePUCTUK MHUKPO- U |OCHOBHBIC pe3yNIbTaThl | aHAIH3a H
HaHOCHCTEM; - |paboThl W OICHMBATH WX | CHCTEMAaTH3AIUH
KOMITHIOTEPHBIE METOABl M |3HAYMMOCTD IUISL | pe3yJIbTaToOB
TIPUEMBI 00pabOTKHU |peaCcCTaBIICHUS HCCIICTIOBAHMMI u
TTOJTYICHHBIX MaTepHajoB B BHJIC | IPEJCTaBICHUS WX B
AKCTIEPUMEHTATBHBIX OTUYETOB U ITyOJIMKAITUH. pa3IUIHOM BHJIE.
JIaHHBIX;
CIIOCOOHOCTBIO NPUMEHATh TCOPUI0 U |IPUHLIMUIBI UCTIONB30BAHMS
HNCIIOJb30BaATh 0a30BbIE TEXHHUKY 9KCIEPUMEHTA (I)I/ISI/IIICCKI/IX SBIICHUU U
TEOPETHYCCKUE  3HAHHSA | pu POESKTHPOBAHHH, 3 dexToB B mpubdopax u
(hyHIaMEHTAITLHBIX HCIOEITAHMSX u |ycrpoiicreax
paszuenoB (361116171 " | ihomsBosicTe MHUKPOJJICKTPOHHUKH;
TEOpETHHECKOlt  pusHKH AJNIEKTPOHHBIX IPUOOPOB.
JUTst peLeHus - DJIEMEHTHI KOHCTPYKITHH,
I[1K-3 PO eCCHOHATBHBIX napaMeTpsl 1
3aga4 XapaKTECPUCTUKU HpI/I60p0B
U YCTPOMCTB
MHUKPOJJICKTPOHHUKH;
- OCHOBHBIC Pa3HOBHIHOCTH|
aHAJIOTOBBIX ¥ IU(POBBIX
WHTETPATEHBIX CXEM;




[TK-5

- ¢usuyuecKue MPUHIMIIBI
OCHOBHBIX
9KCIIEPUMEHTAIbHBIX
METOJIOB  HCCIIEOBaHUA
MaTepHajoB H CTPYKTYp,
UCTIONB3YEeMbIX B (PHU3HKE
W TEXHOJOTMH HAHO- H

MHKpPOCHUCTEM,  YCJIOBHS
peanu3alMi W TPAHUIIBI
PUMEHCHUS 3TUX
METO/IOB;

- pasIHYHBIE METOJMKH
9KCIEPUMEHTATLHOTO
HCCIICIOBAHUS TICBOWCTB U
XapaKTePUCTHK MHUKPO- U
HAHOCHCTEM; -
KOMITBIOTEPHBIC METO/IbI H
MIPUEMBI 00paboTKH
MOJTy4CHHBIX
9KCIEPUMEHTATBLHBIX
JTAHHBIX;

- apryMEHTHPOBAHHO
BBIOMPATH HanOoee
3¢ (HEeKTUBHYI0 METOIUKY
JUIs  JUArHOCTHKH |
aHaJM3a CBOMCTB MUKPO- U
HAHOCTPYKTYP; -
BBIMOJTHATh HACTPOMKY W
TEXHUYECKOE

oOciy)XMBaHHE TPUOOPOB

u YCTaHOBOK Ui
JVMAarHOCTHKA W aHaju3a
CBOWCTB MUKDO- u
HaHOCTPYKTYP; -
(dbopmMynupoBaTh

OCHOBHBIE pe3yabTaThl
paboThl W OICHUBATh HUX
3HAYUMOCTh JUTsL
MpeCcTaBICHUS

MaTepuajoB B BHIE
OTYETOB U MyOJIHKAIHH.

- HaBBIKAMU pPabOTHI ¢
U3MEPUTEIHHBIM
obopymoBaHUEM,
HEOOXOTUMBIM JUTS
MIPOBEICHHUS
UCCIEA0BAHUM
napaMeTpoB u
XapaKTEPUCTHK MPHOOPOB
WU YCTPOMCTB; - OCHOBaAMH
paboTHI C MPOrPaMMHBIMU
CpelncTBaMHU JUTSE
00paboTKu
AKCIIEPUMEHTAIBHBIX
Pe3yJIbTaTOB; - HaBBIKAMH
aHam3a u
cUCTeMaTHU3aluu
Pe3yJIbTaTOB
HCCIIeIOBAaHUN
MMpeaACTaBIICHUA ux B
pa3IUYHOM BH/IE.

[Ipu npoBeneHnn y4eOHBIX 3aHATHI 00ECIIEUMBACTCS Pa3BUTHE y 00YUAIOIIUXCS HABBIKOB

KOMaHAHON paboThl, MEKINYHOCTHOW KOMMYHHUKALIUU, IPUHATHS PEIICHUHN, JTUIEPCKUX KaueCTB
(BKJIIOYAs] TIPU HEOOXOIUMOCTH MPOBEACHUE WHTEPAKTUBHBIX JICKLIMH, IPYNIIOBBIX IHCKYCCHIA,
pOJIEBBIX WUIp, TPEHUHIOB, aHAIW3 CUTyallUd W HUMUTAIMOHHBIX MOJIENeH, MpenojaBaHue
TUCUMIUIMH (MOJysei) B (opMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE pE3yJbTaTOB HAy4YHBIX
WCCJICIOBAHMM, B TOM YHCIE C YYETOM PETHOHAJIBHBIX OCOOEHHOCTEH M MPOQPECCHOHATBHOU
JeSITeIbHOCTH BBITYCKHUKOB U TOTpeOHOCTEH paboTonareneit).



[Beeaute TekcT]

5. Conep:kanue U yueOHO-MeTOANYECKAS KAPTA TUCHHIINHBI

Home HaumMeHoBaHue TeM (BOIPOCOB),
p M3y4aemMbIX 10 JAHHOH SansTus Camoctostenbiast pagora ®opMbI KOHTPOJISt Jlurepa
mened JAMCUHHUILIHHE CLYACHIOB Typa
H 1 1p ConeprxaHnue Yacel
1-2 BBenenue DyHKIMOHAJIbHbIE YcTHBI onpoc, OcH.1-
Knaccudukamnms HaHOOOHEKTOB 4 HaHOMAaTEPHUAaJIbI: COO0OIIEHHUS 10 5,
HU3KOpa3MepHbIE 0OBEKTHI; BOTpOCaM TCMBI, Jor.
TOHKHE CIIOH, TUIEHKH; KOHCIICKT. [1,2]
2 HAHOIIPOBOJIOKH, ITOJIMMEPHBIE 2
HaHOMAaTepHaIbl.
HNHurennexryanbHble
HaHOMaTepHaIbl: 00bEMHBIE,
MOJIMMEPHBIE 1 OMOMATEePHAIIBI
3-4 OtHOocuTENbHAS PONTh (PU3NUECKUX U XUMHYECKUX CooTHolIEHHE IUIOIIaaeH YcTHBIH omnpoc, Ocu.1-
CBSI3€M M B3aUMOJCHUCTBUU INPUMEHUTEIBHO K 5 4 MMOBEPXHOCTEU HAaHOOOBEKTOB 5 JOKJIaJ, KOHCIICKT, 5,
HaHOOOBEKTaM pazmuuHoit  GopMBl W UX Jor.
00BEMOB [1,2]
5-6 Oco0Ople (hu3udYecKre 1 XUMUIECKUE CBOWCTBA Oco0xle cBOMCTBA YcrHblit onpoc, OcH.1-
HAaHOYACTHUI[ U HAHOCTPYKTYPUPOBAHHBIX 4 HaHOOOBEKTOB, 00YCIIOBJICHHBIE AOKJal, KOHCIICKT, 5,
MaTepHaJioB. 3aBUCUMOCTh CBOMCTB OT pazMepa OTPOMHOM MOBEPXHOCTHOM Hor.
YACTHI] SHEPTHUH: 0JIS TOBEPXHOCTHU B [1,2]
HaHOMaTepHasax, BeTMYNHA
2 IIOBEPXHOCTHOM SHEPruU B 2
HaHoMmartepuanax. [loBepxHocTu
Y TEOMETPUYECKUE Pa3MEPhI
KkpucTtauioB. [loBepxHOCTh 1
F€OMETPUUYECKHE pa3MeEPbI
HAHOOOBEKTOB
7-8 UneanbHass W peanbHas  KPUCTAILIMYECKUE 2 COOTHOIIIEHUE YHCIIa 9 VYcTHBIH ompoc, Ocu.1-
CTPYKTYPHI HAaHOPA3MEPHBIX MaTepUajoB. 4 | noBepXHOCTHBIX aTOMOB KOHCIICKT, JJOKJIaf, 5,




[ToBepxHOCTHBIE  sIBICHHS W Mexk(da3Hbie HaHOOOBEKTOB Pa3IMYHOMN Hor.
MIPOILIECCHI (GOpMBI U AaTOMOB, HAXOSIIIIUXCS [1,2]
B UX 00beMe
9-10 | ®U3UMKO-XMMHYECKHE OCHOBBI  (HOPMHUPOBAHHUS I'panunel 3epeH B VYerHslit omnpoc, OcHu.1-
HaHOCTPYKTYPHUPOBAHHEIX MaTepuaios. HaHOCTPYKTYUPOBAHHEBIX KOHCIICKT, IOKIan, 5,
TepMmoauHaMKKa SBJIEHWM B  HAaHOCUCTEMAax. Marepuanax.  IloBepxHOCTHOE Jor.
KBasupaBHOBecHe B HAHOCHCTEMAX. HaTsokeHue. KpaeBoit yrom u [1,2]
CLEIUICHUE C MOBEpXHOCThIO. O
poiM  BA3KOCTH  BOJBI  IIPHU
HaHOMAacIITaOUPOBAHHH.
IToBepxHOCTHOE HATSHKEHUE.
DddexT notoca.
11-12 | Kuneruka npoueccoB B HAHOPa3MEPHBIX TemmnepaTypbl CaMOBO3rOpaHUs, YcrHblit onpoc, OcH.1-
CHUCTEMAX. CaMOBOCIIJIAMECHEHMUS. HpI/Ipona KOHCIICKT, 10KJIaj, 5,
KaTajn3a. ITmontane Jor.
MOBEPXHOCTHU HAHOYACTHII. [1,2]
Karanuzatoppl Ha  OCHOBE
MOPUCTBIX MAaTEPHUATIOB
13-14 | DnekrponHoe cTpoeHue HaHoUacTHIl. [loBeneHme ODKCUTOHHBIE IEePEX0IbI B YcTHBIi ompoc, OcH.1-
3JIEKTPOHHOW MOJICUCTEMBI B HAHOMAaTepHaiax CIIEKTpax KOHCIICKT, IOKIan, 5,
HAaHOKPHUCTAJUIMYECKUX Hon.
MOJIyIPOBOJHUKOB. M3MeHeHue [1.2]
LIMPHUHBI 3alpPEIEHHON 30HBI.
OueHka pa3MepoB HAHOYACTHIL
10 CIIEKTPAJIbHBIM JAHHBIM.
15-16 | duspueckue U XUMUYECKUE CBOMCTBA IInasmonsl. Ilopucteie crekia. VYceTHeI# onpoc, Ocn.1-
HEOPraHUYECKUX YIOPSAIOYEHHBIX HAHOCTPYKTYP [Tpumepst U3TOTOBJICHUS KOHCIIEKT, JIOKJIaJ, I[5,
OIL

W KOMIIO3UITMOHHBIX MATCPUAJTIOB

HAHOCTPYKTYpP Ha UX OCHOBE.




MexaHu3mbl pa3pylIeHus
TpaZuLIHOHHBIX
MOJIMKPUCTAINTNYECKUX
MaTe€pHUAJIOB. MexaHnueckue
CBOMCTBa
HAaHOCTPYKTYPUPOBAHHBIX
MaTEpHAJIOB.

[1,2]

17-18 | Knaccudukaius HaHOOObEKTOB Posnb cTpykTypHBIX 1e(hEeKTOB B YcTHEI onpoc, OcH.1-
4 | 06pa3oBaHUM HTEKTPOHHBIX KOHCIIEKT, JIOKIIa]I, 5,
2 COCTOSIHMM B MOJIEKYJISIPHBIX 2 Hor.
KpHUCTaJIIax. [1.2]
uToro 18 36 18
Taomuua 3 — [epeuenn TeM J1a60PATOPHBIX 3aHATHI
[IpuMepHBIil nepeyeHpb TeM
No P P P N Pa3nen muciuIuIineb! O0BeM, U
MPAKTUYECKHUX 3aHATUN
1 2 3 4
1 | CootHomenue momanei nmoepxuoctedt | Knaccudukaius HaHOOOBEKTOB 4
HAaHOOOBEKTOB PA3IMYHON (HOPMBI U HX
00BEMOB
2 MeXMOIeKyIsIpHbIe B3aUMOICHCTBUS OTtHocuTENbHAS POJIh 8
(bU3NYECKUX U XUMHUYECKHUX
CBSI3€M M B3aUMOJCHCTBUI
MPUMEHUTEIHHO K HAHOOObEKTaM




CoOTHOIICHNE YHCIAa ITOBEPXHOCTHBIX
aTOMOB  HaHOOOBEKTOB  pa3IMYHOU
GOpMBI M aTOMOB, HaXOIAIMIUXCA B HMX
o0beme

Oco0Ople puzuveckue u
XHUMHYECKHE CBOMCTBA
HAHOYACTHIL B
HaHOCTPYKTYPUPOBAHHBIX
MaTepHaioB. 3aBUCUMOCTh
CBOWCTB OT pa3Mepa YacCTHI]

CTpyKTypHBIE MAarvyeckue 4ucia s
IPAHELICHTPUPOBAHHON u
reKCaroHaAJIbHOM MJIOTHEHIIEH CTPYKTYP

WneanbHas u peanbHast
KPUCTAJUTMYECKUE CTPYKTYPHI
HaHOPa3MEPHBIX MAaTEPUAJIOB

IloBepxHocTHas sHeprusa. Berumcienue
€e 3Ha4YeHMs i1 Pa3IUYHBIX TpaHeu
KpHUCTaJIa, B IBJICHUAX CaMOCOOPKHU

HOBerHOCTHBIG ABJICHUA U
MexX(}a3HbIE TPOIECCHI

®opmyna ToMcoHa W TpaHULBl €€

TepMoauHamMuka sIBICHUM B

IIPUMEHUMOCTHU HaHocucTeMax. KBazupaBHOBecue
B HAHOCHCTEMAX

[lopsamoxk wm ckopocth peakuuii B | KuHeTnka nporeccos B

HaHo4YacTanax HaHOPa3MEpPHBIX CHCTEMAX

CnekTp 2HEepruid, CBOMCTBA AJEKTPOHA U | DIEKTPOHHOE CTPOEHHUE

IIPOTOHA, HaXOIALIUXCS B | Ha"Houactul. [loBenenue

NOTEHUUAIBHBIX  SIMaX  Pa3JIMYHOIO | AJIEKTPOHHOU MOACUCTEMBI B

pasmepa HaHOMaTepHuajiax

Ilpumeuanus:

— Bce Bubl yueOHOI pabOTHI MOTYT POBOJAUTHCS JUCTAHIIMOHHO HA OCHOBAHHH JIOKAJIbHBIX HOPMAaTHBHBIX aKTOB.

— B nensx peanuzanuv MHINBUAYATBHOTO TIOX0/1a K 00YUEHUIO CTYACHTOB, OCYIICCTBISIONIUX YUSOHBIH MPOIECC 110 MHIUBUAYATBHON TPACKTOPUH B PaMKaX
WHIMBUIYyaFHOTO Pabovero IjiaHa, u3ydeHre JaHHOW JUCIIUIUIMHBI MOXKET OCYIICCTBIISATHCS Yepe3 MHIMBHyaTbHbIC KOHCYJIBTAIIMN MIPEToIaBaTelsi OYHO, B YaChI
KOHCYJIbTAIINH, [0 JICKTPOHHOM MoYTe, a TaKKe ¢ ucrosb3oBanueM Webex, miatdopmbl aucrannnonHoro odydenus Moodle, nudHblii KaOWHET CTyCHTA Ha cailTe
COT'Y, npyrux snementoB JUOC COI'Y.



[BBeauTe TeKCT]
6. O6pa3oBarejibHbIe TEXHOJOTHHI

TpaauuuoHHbIE JeKIMH U MPaKTHYecKHe (CeMMHAPCKHUeE) 3aHATHA C HCIIOJIb30BaHUEM
COBPEMEHHBIX HHTEPAKTHUBHBIX TEXHOJOTHH. JIEKIUMM € HCHOJb30BaHUEM MYJIbTUMEIUMHBIX
npe3eHTaluii, JeKuuu-Oecenpl, JEKUUU-AUAJIOTH, JBPUCTUYECKUE  JIEKIUH,  JIEKIIHH-
BU3YalIM3al[ii, NPAKTHUECKHUE 3aHATHUS, CAMOCTOSITENIbHAs paboTa CTYAEHTOB, KOMIIbIOTEPHOE
TECTUPOBAHUE.

Jlekums-quajaor — coaepykaHue MOJAaeTCs Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYAEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOJE JIEKLIUU.

JlaGopaTtopHoe 3aHsiTe - (opma y4eOHOrO 3aHATHSA, NPU KOTOPOH CTYACHT MOJ
PYKOBOJICTBOM TIpenojaBaTessi MPOBOJUT €CTECTBEHHBIC HJIM MMUTAIIMOHHBIE SKCIEPUMEHTBI
WIM ONBITHI C IIEJIbIO MOATBEPKACHUS OTIEIbHBIX TEOPETUYECKUX IMOJIOKEHUN OIpeaeneHHON
y4eOHOW AWCITUIUIMHBI, TPUOOPETaeT MPAKTHUYECKHE HAaBBIKM palbOThl C J1IAOOpaTOPHBIM
obopynoBaHreM, 000PYIOBAaHHUEM, BBIUMCIUTEIHFHON TEXHUKON, U3MEPHUTEIBHON amnmapaTypou,
METOJMKON OKCIIEPUMEHTAJBHBIX HCCIeNOBaHUM. JlabopaTopHble 3aHATHS HE TOJBKO
3aKpEIUISIOT TEOPETHUECKUE 3HAHMS, HO M MO3BOJSIOT CTYIACHTY INIyOOKO M3ydaTh MEXaHH3M
OpUMEHEHUs  A3TUX  3HAHMH, OBJajAeBaTb  BAXHBIM  JUIA  CHENMAINCTa  YMEHHEM
MHTEJUIEKTYaJIbHOTO MPOHUKHOBEHHSI B T€ €CTECTBEHHO-TEXHUYECKHUE HIIM TPOU3BOJCTBEHHBIC
IPOIIECChl, KOTOpPBIE MCCIEAYI0OT Ha JiaboparopHoM 3aHsATHH. [lox BiusHUEM 3TOH (HopMbI
3aHATUH CTYACHTOB 4YacTO BO3HMKAIOT HOBBIE WJEH HAYYHOTO M TEXHHYECKOTO XapakTepa,
KOTOpBIE  HCIIOJIB3YIOTCI B KYpPCOBBIX, KBaJU(UKALMOHHBIX, JUIUIOMHBIX paboTax.
JlaGoparopHble 3aHATHS B 3HAUUTEIHHOU CTENIEHH 00eCIeYnBaoT 0OTPabOTKy YMEHUI 1 HaBBIKOB
MPUHSITHS TPAKTUYECKUX PEIICHUN B pealbHbIX YCIOBUAX MPOU3BOICTBA.

JlaGoparopHble 3aHATHS HE TOJIbKO 3aKPEIUIAIOT TEOPETUUECKUE 3HAHUS, HO U MO3BOJISIOT
CTYACHTY TIyOOKO M3y4yaTh MEXaHHM3M MPHUMEHEHMsS 3TUX 3HAHUM, OBJa/IeBaTh BAXHBIM IS
CHEeUHaINCTa YMEHUEM HHTEIUICKTYalIbHOTO MPOHUKHOBEHUS B T€ €CTECTBEHHO-TEXHUYECKHE
WIA TIPOU3BOJICTBEHHBIE IPOLIECCH], KOTOPHIE HCCIEAYIOT Ha jabopaTtopHoM 3aHsTuu. [lon
BIMSHUEM JTOH (OpPMBI 3aHATHH CTYJCHTOB YacTO BO3HUKAIOT HOBBIE MJEH HAYYHOTO U
TEXHUUYECKOTO XapakTepa, KOTOpbIE HCIIONB3YIOTCS B KYpPCOBBIX, KBaJU(UKALMOHHBIX,
TUTIIIOMHBIX paboTax. JlabopaTopHble 3aHSATHS B 3HAYMTEIBHOH CTENEHH OOECIIeYHUBAIOT
OTpabOTKY YMEHUH M HaBBIKOB MPHUHATHS MPAKTUYECKUX DEIIEHUN B peabHBIX YCIOBHSIX
MIPOU3BO/ICTBA.

[lepeueHp TeM 1a0OpaTOPHBIX 3aHATHHA ompezensieTcs pabodelt mporpammoil ydeOHON
TUCUMIUTMHBL. KOMMYeCTBO CTYAEHTOB Ha TaKWX 3aHATUSAX HE MPEBBIIIACT IOJOBHUHBI
akageMudeckoi rpymmsl. Ilpuctynas k padore B j1abopaTopuu, CTYJEHTY CIEAyeT 3HaTb, YTO
1r060€ HECOOII0/ICHUE pacTICaHUsl 3aHATHH M JUCUUIUIMHBI OyIeT CYMTATHCS HApYIICHUEM €ro
ciIy’)keOHbIX 00s13aHHOCTeH. [IpernoaaBarenb, KOTOPBIN BIEPBBIE BCTPEUACTCS CO CTYIEHTAMU Ha
BBOJHOM 3aHSITUH, JODKEH O3HAKOMHUTh MX C OOIIMMHU mpaBuiamMu paboTsl B jaboparopuu,
KOTOpBIE OHU 00513aHbl HEYKOCHUTEIHHO BBITIOTHSATH.

OmnunaiiH-ceMUHAP — Pa3HOBUIHOCTh BEO-KOH(MEPEHIINH, MPOBEJCHNE OHJIAH-BCTPEY HIIH
npe3eHTauuii depe3 HMHTEpHET B pexuUMe peaqbHOro BpeMeHM. KaxIpli M3 y4acTHUKOB
HaxXOJIUTCA y CBOETO KOMIIbIOTepa (CpelCTBa CBS3M), a CBSI3b MEXJY HUMH MOJJIEPKUBACTCS
yepe3 MHTepHET MOCpeACTBOM 3arpyaeMoro MpHIIOKEHUs, YCTAHOBIEHHOTO Ha KOMIIBIOTEPE
Kaxoro yuactauka (Zoom, Meet, Skype u np.).

Buneoxondepennusi — ceanc BuneokoHdepenucsszu (BKC) — 310 TexHoOmorus



MHTEPAKTHBHOTO B3aUMOJICHCTBUS JABYX M OOJiee YIaCTHUKOB 00pa30oBaTEIbHOTO MpoIecca s
oOMeHa nHpopManueil B pealbHOM PEeXHME BPEMEHHU.

Hcnonb3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHBIE  3aJlayu,
UCCIIEIOBATEIbCKUIT METOA OOYy4eHHs, IENOBBIC WUIPHl, MOATOTOBKA M ITyOJMYHAS 3alUTa
pedepaToB. Mcronb3yloTCsl pEeHTUHTOBasi TEXHOJIOT U, TEXHOJIOTHU AUCTAHIIMOHHOTO O0Y4EHUSI.
W crionb3yroTes HHTEPaKTHBHBIE METO/IbI O0yUEHHSI: CUTYaIllMOHHBIC 33]JauH, HCCIIeI0BATEIbCKHN
METO/1 00yUYeHHsI, IETOBBIC UTPHI, TIOJITOTOBKA U MyOIMYHAs 3a1iuTa pedeparos.

TexHosorusi 3JeKTPOHHOr0 O00y4YyeHUs1 (peasm3yercs TPU TOMOIIH SJIEKTPOHHOU
uHpopMannoHHO-00pa3oBarenbHOoi cpenbl (DMOC) COI'Y npu ucnonszoBanuu pecypcos ObC,
IIPY NIPOBEIEHUHU aBTOMAaTU3UPOBAHHOI'O KOMIIBIOTEPHOI'O TECTUPOBAHUS U T. 1.).

Ucnonb3ytorcss  OaluIbHO-PEUTHHTOBAasE CHUCTEMa OICHKH  3HAHWMA, TEXHOJIOTUU C
NPUMEHEHHEM JTMCTaHIIMOHHOTO 00y4eHus Ha miatdopme http://Ims.nosu.rul/.

Ipumeyanus:
- Bce Buabl yueOHON paboOThl MOTYT MPOBOAUTHCA TUCTAHIIMOHHO HA OCHOBE JIOKAJIbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeToaAuYeCcKoe o0ecneyeHne cCaMoCTOATeNbHON padoThl
CamocrosiTenbHass paboTa OOYyYarONIMXCS SBIISETCS OJHMM U3 BHUJOB YYEOHBIX 3aHATHM.

CamocTtosTenpHas paboTa MPOBOIUTCS C IEIBIO:

— CcUcrematrusanuuu u SaKPGHHGHHH HO.HyLIeHHI:IX TeOpeTI/I‘IeCKI/IX 3HaHHﬁ nu HpaKTI/I‘IeCKI/IX
YMEHHH 00YJaroIuXcs CTYICHTOB;

— yrayONeHHs U pacIipPeHUs TEOPETUICCKUX 3HAHUI;

— (opMupoBaHHMs ~YMEHHMH UCIOJNb30BaTh HOPMAaTHUBHYIO, IIPAaBOBYIO, CIIPaBOYHYIO
JIOKYMEHTAITUIO M CTICIIHAIBHYIO JTUTEPaTypy;

- (opMupoBaHUS CaMOCTOSTEIBPHOCTH MBIIIUICHHS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO U CaMOpeaTn3alliu;

— Pa3BUTHS UCCIIEAOBATEIbCKUX YMEHUM.

CamocrosTenbHas paboTa OOy4YaIOMIMXCS OCYIIECTBIISAETCS Ha MPOTSIKCHUU M3YUYEHHUs BCel
JUCIHHUIIJIIMHBI B COOTBETCTBUU C yTBep)K,Z[eHHOI\/'I B y‘~I€6HOM IIJIaHEC TPYI[OGMKOCTBIO 1 COCTOUT U3:
- paboThl CTYOEHTOB C JIEKIMOHHBIMH MaTepHajaMy, T[IOMCKa M aHaJW3a JIMTEPaTyphl U
3JIEKTPOHHBIX UCTOYHUKOB MH(POPMAIIUH 110 3alaHHON TeMe;

- BBITIOJTHEHUS 3aIaHUM JIJIs1 camocTosATeNbHON paboTel B DUOC COI'Y;

- U3y4YEHHUS TEOPETHYECKOTO M CTAaTHCTHMYECKOr0 Marepuaja JJis MOATOTOBKH K CEMHHAPCKUM
3aHITUSIM;

- IOJTOTOBKH K IK3aMEHY.

CamocrosTenbHas paboTa CTYICHTOB NPOBOJUTCS B BHJE NHUCBMEHHBIX JIOMAITHHX
3amaHuii (B TOM 4YHCNE, Pa3HOYPOBHEBBIX 3aJaHUI), MOATOTOBKH KOHCIIEKTOB IO TEMaM
npakTHdeckux 3aHsATHH. CTyINeHTHl NMHUCHMEHHO BBIMOJHSIOT 3aJaHUs JJIsi CAMOCTOSITEILHOU
paboThI, TOJIB3YSACh TEOPETUUYECKUM MATEepPUAIIOM (JIEKIIUU, ydyeOHasl TUTepaTypa U UHTEPHET-
pecypchl TIO JaHHOW TeMe), TOCIe Yero IPOBOAMUTCS OOCYKICHHE NaHHOW TEMBI TIOA
PYKOBOJICTBOM IPETIOaBATEIS.

Bomnpockl, BEIHOCHMBIE Ha CaMOCTOSITEIEHOEC M3YYCHHUE, a TaKKe ydeOHas JIuTepatypa u
METOJMYECKUI MaTepHrall M0 OpraHU3aIH CaMOCTOSTEIIBHONH pabOThl CTYJEHTOB OTPaXKCHBI B
YueOGHO-MeToANMYEeCKOM KapTe nucuurummHabl «Heoprannueckas xumusy» (Taou. 5.1.), a Takxke Ha
caiite nucrannuonHoro oOyudenuss COI'Y mmomanka cuctemsr «MOODLE» mo ccpuike:
http://Ims.nosu.ru/.



http://lms.nosu.ru/
http://dist-edu.nosu.ru/

[To kaxmoil W3 TeMm JUIsi CaMOCTOSATEIBHOTO W3Y4YCHHs, MPUBEACHHBIX B pabodeii
MporpaMme, CTyAEHTaM CJIeAyeT CHaudajla MPOYUTAaTh PEKOMEHJIOBAHHYIO JIUTEpATYpy W MPHU
HEOOXOJUMOCTH COCTaBUTh KPATKUH KOHCIEKT OCHOBHBIX TOJOXKEHUH, TEPMUHOB, CBEICHUI,
TPEOYIOMMX 3aTIOMUHAHMS U SBJISIOIMINXCS OCHOBOIIOJIATAIOIIMMH B ATOM TEME.

[Ipy moaroTroBke 3aJaHUl IO CaMOCTOSTEIbHOM paboTe CcTyneHTaM HeoOX0IuMOo
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JIEKIIUNA, PEKOMEHYEMYIO JTUTEPATYPY.

Jns paciumpeHust 3HaHUM 10 AUCUHUILIMHE PEKOMEHIYETC UCII0JIb30BaTh IHTEpHET-pECYPCHI:

MPOBOJIUTH TIOMCK B PA3JIMYHBIX CHCTEMaX, TaKMX KakK OOIIME TMOWCKOBBIC CHUCTEMBI:
www.vandex.ru, www.google.ru, a Takxke CIENAAIbHBIE IIOUCKOBBIE  CHUCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAaMOCTOATEIbHON padoThI CTYJAEHTOB IO AU CHUIINHE
CamocrosiTenpHass paboTa CTYJAEHTOB, MPEIYCMOTpPEHHAs YYeOHBIM IUIAHOM, JOJDKHA

COOTBETCTBOBATh OoJiee TIyOOKOMY YCBOGHHMIO H3y4yaeMoro Kypca, (hOpMUPOBaTh HaBBIKU
UCCIIEIOBATEILCKOW  PabOThl M OPUEHTHPOBATH CTYAEHTOB Ha YMEHHE TPUMEHATH
TEOpPETUYECKHE 3HAHUS Ha MPAKTUKE.

3amaHus Ui CaMOCTOATENBbHOM paboThl COCTABISAIOTCS MO pa3lielaM U TeMam, I10
KOTOPBIM HE TPEIYyCMOTPEHBI AayIWTOPHBIE 3aHATHS, JHOO TpeOyeTcsl OMOJHUTEIHHO
npopaboTaTh W MPOAHAIM3UPOBATh pacCMaTpUBAaEMbIi IpEToAaBaTeieM Marepuail B o0beMe
3alTAaHUPOBAHHBIX YaCOB.

3amaHust M0 CaMOCTOATENBHOM paboTe Mo AUCIUIUIMHE MOTYT OBITh CIICIYIOIINX BHIOB:

® KOHCIIEKTHPOBAaHHUE IMEPBOMCTOYHUKOB M PYroi yUeOHOH TUTEpaTyphI,

e 1mpopaboTka ydyeOHOro marepuana (IO KOHCHEKTaM JIeKIMH Yy4eOHOH U Hay4HOM
JUTEpaType) M MOJIrOTOBKA JOKJIAJOB HAa CEMHHAapax M NPAaKTUYECKUX 3aHATHUAX, K
YYaCTHIO B TEMAaTUYECKHX JUCKYCCHUSX U JCIOBBIX UTPaXx;

®  BBINOJHEHUE KOHTPOJIBHBIX paboT, TBOPUECKUX (IPOESKTHBIX) 3a/1aHUI;

® pelICHHE 3371ay;

e MOJEIVMPOBAaHUE /WM aHAIIN3 KOHKPETHBIX MMPOOJIEMHBIX CUTYAIHIA;

® aHaJIU3 CTATUCTHYECKUX M (PAKTUYECKHX MaTEpUaOB, COCTABICHHUE BHIBOJIOB Ha OCHOBE
NPOBEICHHOTO aHATN3a | T.JI.

Pesynmprathl  camocTOsITENEHONW — paOOTBI  KOHTPOJIMPYIOTCSL  TpernojaBareieM U
YUUTBIBAIOTCS TPU aTTECTAIlMM CTyJAeHTa (9k3aMmeH). [Ipu 3TOM TpOBOISTCS: TECTHPOBAHUE,
IKCIPECC-ONPOC HAa CEMHHApPCKUX W TPAKTHUYECKUX 3aHATHAX, 3acIylIUBaHHE JOKJIAOB,
NPOBEPKA MUCHbMEHHBIX paboT U T.1I.

CamocrosaTrenbHas paboTa CTYyIEHTOB BKJIIOYACT BBINMOJIHEHHE JOMAITHUX 3aJaHui K
KaXI0My J1a0OpaTOPHOMY M MPAKTUYECKOMY 3aHATHIO. 3aJJaHUs COACPHKAT YCTHYIO MOATOTOBKY
10 TEOPETUYECKUM BOIIPOCAM.

JUnsi TOATOTOBKM K 3aHSATHSIM CTYAEHTHI IOJB3YIOTCS YYeOHMKaMH M y4eOHBIMHU
oCOOMSIMYU, YKa3aHHBIMH B CIIHCKE PEKOMEHJIOBAaHHON JMTEpaTyphl, a TaKXKe WHTEPHET-
UCTOYHMKaMHU. Bce MeTroamueckue MaTepualibl IMPEICTaBICHbl B CHCTEME IHCTAHIIHOHHOTO
obyduenuss COI'Y (Caiitr IO COI'Y na mmomanke cuctembl «MOODLE» mo cchuike:
http://Ims.nosu.ru/).

MeTtoanyeckue peKOMeHAAIMH 110 HCIOJIB30BAHNI0 HH(POPMAIIHOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTHil 00y4eHust


http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/
http://dist-edu.nosu.ru/

Jliis v3ydeHwusl IEKIMOHHOTO MaTepHralia JUCIHUILTUHBI IPUMEHSIOTCS ayJUOBU3YalbHbIC
(MynbTUMEIUNHBIE) TEXHOJOTWH, KOTOpble HE OTPULIAIOT TPATUIMOHHBIE, MPOBEPEHHbBIE
BPEMEHEM METOJbl MPENoJaBaHus, HO, TPU OSTOM, OHH TMOBBIIIAIOT HATJISATHOCTD,
MH(OPMATUBHOCTb, OMNEPATUBHOCTh B IMOAaye HHQPOpPMAIUH, MO3BOJISIIOT 3KOHOMHUTH BpeMs
3aHATHI.

Kaxmoe mnpaktudeckoe (CEeMHUHApPCKOE) 3aHATHE HMEET CBOIO 0co0yi  (opmy
MPOBEJICHUS, CBOIO METOJOJOTHYECKYI0 CHEIU(UKY, YTO TO3BOJIIET Pa3BUBATh Yy CTYACHTOB
pa3nuYHbIe KaK OOILIEKyJIbTypHble, Tak U TNpodeccruoHaldbHble KommeTeHUuu. I[locraHoBka
npoOyieMbl, pa300p aKTyalbHBIX KOHKPETHBIX ¥ THUIOTETUYECKUX CHUTYyallMid, CO3JaHHE
aTMocdepsl quanora Mexay MpernojaBaTeieM U rpynnoi mo3BossieT paboTaTb HHIUBUAYATbHO
U B MaIbIX TpyNmnax, KOJUIEKTUBHO OOCYXKIAaTh OMpPENEICHHBIA TeMaMH MaTepHall, a TakKke
MHUIUHPOBATh CAMOCTOSTENbHYIO paboTy CTyaeHTOB. [Ipyu ocMbICIeHUH colep:kaHus BOIPOCOB
MPAKTUYECKHUX 3aHATUH TpecieyeTcs 1eidb COOII01aTh TPEEMCTBEHHOCTh B MPO(ECCHOHAITBHOM
U B TBOPUYECKOM Pa3BUTUU CTYICHTOB.

KoHTponb camocTosiTenbHON pabOThl CTY[IEHTOB NpPHU3BaH CAENATh IMpolecc OOydeHUs
Oosee 1ENOCTHBIM U OpraHu4HbIM. Ero 3agaua He ocTaBUTH 0e3 BHHUMaHHs Jaxke, Ha MEPBBIN
B3TJIS1/1, MAJTO3HAYUTENNBHBIE BOITPOCHI.

MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHIO JUCHHUITJIMHbI

By yueOHbBIX 3aHATHIT Opranu3zanust 1eATeIbHOCTH CTYICHTa

Jleknus [Tocemenne IEKIMOHHBIX 3aHATHI U KOHCIIEKTUPOBAHUE JIEKITUOHHOTO
Marepuana SBJIAETCS HEJOCTAaTOYHBIM YCJIOBHEM JUISl YCIIEHIHOTO
YCBOGHUSI JUCHUIUIMHBL CTYAEHTY HEOO0XOIUMO CHCTEMaTUYeCKH
paboTarh ¢ y4eOHOW U METOAMYECKOM JIMTEpaTypoOH, PEKOMEHIYyEeMOMH
[0 KaXJIOMY pas3feny JEKTOpOM, JOMOJHsS KOHCIEKT JIEKUUH
HEOOXOIUMBIMU TOSICHEHUSMH, YTOYHEHUSMH M TEPMHUHAMU TIO
nzydaemoii Teme. HeoOxonumo mucath KOHCIEKTHI JIEKLUI: KPaTKo,
cxematuyHo. [locnenoBarenbHO (PUKCHUPOBATH OCHOBHBIE MOJIOKEHUS,
BBIBOJIbI, (POPMYIHUPOBKH, OOOOIICHMS; MOMEYaTh BaKHbIE MBICIH,
BBIJIEJISITh KIIFOUEBBIE CJIOBA, TEPMUHBL. [IpoBepsATh TEpMUHBI, TOHATUH
C IOMOINBK  JHUUKIONEAUN,  CIOBapeW, CIPAaBOYHUKOB  C
BBIMMCBHIBAHWEM TOJKOBaHMII B TeTpaab. (OO003HAYUTH BOMPOCHL,
TEPMHHBI, MaTepHall, KOTOPHI BBI3BIBAET TPYIHOCTH, MOMETUTH U
MOMBITaTbCS HAWTH OTBET B pPEKOMEHAyeMou smteparype. Ecium
CaMOCTOSITENILHO HE yJaeTcsl pa3o0paTbcs B MaTepuaie, HE0OX0AUMO
copMyIHpOBaTH BONIPOC U 33aTh MPENOIaBaTEII0 HA KOHCYJIbTAIIH,
Ha IPaKTUYECKOM 3aHSITHH.

JlaGopaTropHoe JlabGopatopuble  3aHATUS ~ HampaBieHbl ~ Ha  (GOpPMHUPOBAHUE
3aHATHE MIPAaKTUYECKMX YMEHUH, CBS3aHHBIX C OpraHu3aluell aKTHUBHOIO
B3aUMO/JICIICTBUSL  yYaCTHUKOB 00pa3oBaTelIbHOrO Mpolecca IO
U3Y4YEHHIO MaTepuasa, 3aKpeIlICHHE IPAaKTUYECKUX HAaBBIKOB MJIs
pemieHus npodeccroHanbHbIX 3anad. [Ipy MOAroToBKE K 3aHATHUAM
HE00XO0AMMO MOBTOPUTH JIEKLIIMOHHBIM MaTepHall 1o U3y4aeMoil Teme,
M3y4UTh MaTepuaj, PeKOMEHJOBAaHHBIM MPENOIaBaATEIEM 10 CIIUCKaM
muteparypsl. [ToaroToBka k 1a60paTOpHBIM 3aHATHSIM IIPECIIEeIyeT ABE
OCHOBHBIE LIEIM: NMEPBOE - IMOBTOPEHUE M3Y4YEHHOro Marepuana. [ns
3TOTO HCIONB3YIOTCA KOHCIEKTHl JIEKIMM, peKoMeHIoBaHHas 15
OCHOBHAasi M JIOTIOJHUTENIbHAS JIUTEpaTypa; BTOpOe - YIrIIyOJieHue
3HaHuil mo Tteme. JlaGopaTopHble 3aHATHUSA CIY)XaT A 3aKPETICHUS
TEOPETUYECKUX OCHOB, W3JIAra€MbIX B JIGKUUAX, [OJIY4YEHUs
NPAKTUYECKHX HABBIKOB peIIeHUs MpodeccHOHANbHBIX 3amad. OHH




IPOXOAAT C HCIOJIB30BAHUEM CTEHOB, METOIMYECKHUX YKa3aHUM,
y4eOHO-HATISIIHBIX TMOCOOM, B KOTOPBIX OTPaKEH HEOOXOIMMBIN
MUHUMYM 3aJad JJs OCBOGHHUS pa3feioB M TEM JUCLUIUIMHBIL.
3aBepuIarnieii 4acThi0 Ja00paTOPHON pabOTHI ABISETCS OPOpMIICHHE
B paboueii Terpanu otueta. ComeprkaHue oT4eTa ONpeAessieTcs TeMOn
3aHATHSA ¥ MOYXKET BKJIIOYATh B ce€0sI BOIIPOCH! PA3IMYHOTO XapaKTepa.
Tak npu nmpoBeneHun 1abOpaTopHON pabOTHI B COCTaB OTYETAa MOTYT
BXOJNTh: KPaTKOe OIMCAHNE METOIVKH BBHIITOJHEHUS PabOTHI; cxema
1a00paTOpHOl yCTAaHOBKHM; HEOOXOAMMBIE pacueThl Mo o00paboTke
NOJTYYEeHHOH WH(OpPMAINK; aHAIN3 IOJyYCHHBIX JAHHBIX M oOriee
3aKJloYeHue (BbIBOABI). JIOMOMHUTENbHBIE W WHAWBUAYAJIbHBIC
TpeOOBaHMS W3JIOKEHBI B METOAMYECKHX MOCOOMSIX K KakIOU
nabopaTopHoii pabote

IIucbmeHHbIE 3HAKOMCTBO C OCHOBHOM U JONOJIHUTENBHOM JINTEPATYPOil, BKIOYAs
JAOMAIIHWEe  3aJaHusl | CIPAaBOYHbIC U3/1aHUs, 3apyOe)KHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
(KOHCIIEeKT) MOJIOKEHUH, TEPMHHOB, CBEICHUH, TpeOyIOIMX 3allOMHHAHUS H

SBIIAIOIIMXCSL OCHOBOMOJAaramomuMu B 3ToM Teme. CocTaBieHue
KOHCIICKTOB I10 MPOYUTAHHBIM JIMTCPATYPHBIM HCTOYHUKAM U IP.

[Ipy mOArOTOBKE K 3aHATHIO HEOOXOAWMO OPHEHTHUPOBATHCS Ha
KOHCIEKTHI JIEKIUH, peKOMEHAYEMYIO JINTEPATYpy.

IIo Ka)K,Z[OI\/'I H3 TCM UId CaMOCTOATCIIbHOTO U3YUYCHUs, IIPUBCACHHBIX B
paboueii mporpamme, ciieyeT cHauajga MpOYUTaTh PEKOMEHJOBAHHYIO
JTUTEpaTypy M TNpPH HEOOXOAMMOCTH COCTaBUTh KPATKUH KOHCIEKT
OCHOBHBIX  TIOJIOXKEHHH, TEPMHUHOB, CBEICHUM, TPEOYIOMUX
3alIOMHWHAHUA U ABJIAIOIIUXCA OCHOBOIIOJIArarOIIIMMHU B 9TOU TEME.

Jng  pacmidpeHuss 3HAHUM 1O  JUCHUIUIMHE  PEKOMEHIYyeTcs
UCI0Nb30BaTh MHTEpHET-pECYPCHI:

MPOBOAWTH TOHUCK B pAa3IMYHBIX CHUCTEMaxX, TaKUX Kak oOIue
MOWCKOBBIE CHUCTeMBl: Wwww.yandex.ru, www.google.ru, a Takxe
CHelHalbHbIe TOMCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

8. OueHoYHBIE CPeACTBA /ISl TEKYIIero KOHTPOJISA yCIIeBaeMOCTH,
PYOeKHOM aTTecTallui U MPOMEKYTOYHOM aTTeCTAIUM 10 UTOraM OCBOCHUSA
AUCHUILIUHBI

Pabouas mporpamma mnpegycMaTpUBAaeT TMPOBEACHHE JEKIHMOHHBIX W MPAKTHUYECKUX
3aHATUH, a TakXke CIeyIoue BUABI padoT: CaMOCTOSTENbHYIO pPa0dOTy CTYACHTOB IIO
MOJFOTOBKE YCTHBIX COOOIEHUH, HAIMCAHUIO JOKJIAJ0B M 3CCE, TOJATOTOBKY IMpe3eHTaluil 1
00CyX/IeHUH 110 TeMaM TUCIHILINHEI - pabOTy B aKTUBHON M HHTEPAKTUBHOU (opMmax.

PaGouast mporpamMma npenoiaraeT TeKyIIHK | MPOMEKYTOYHBIM KOHTPOJIh 3HAHUH.

Texywuii KOHMpPOaL — 3TO HETIPEPHIBHO OCYIIECTBISAEMBbI MOHUTOPUHI YPOBHSI YCBOCHHUS
3HaHWHA ¥ POPMUPOBAHMS YMEHHUI U HaBBIKOB B TEUCHHUE CeMecTpa WIH yaeOHoro roja. Texymui
KOHTPOJIb 3HAHWH, YMEHMH U HaBBIKOB CTYACHTOB OCYIIECTBISIETCA B XOJA€ Y4eOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOJUMBIX IO pacnucaHuio. PopMaMu TEKyIIEro KOHTPOIS
BBICTYNAIOT OIIPOCHI HA CEMMHAPCKUX U MPAKTHUUECKUX 3aHITHAX, a TAKXKE KOPOTKHE (10 15 MuH.)
3aJaHusl, BBIMIOJIHSAEMBIE CTYIEHTAMH B Hadalle JIEKIUHU C IEeNIbI0 MPOBEPKH HATUYMS 3HAHMIM,
HEOOXOIUMBIX JJISi YCBOGHHUS HOBOI'O MaTepuaia WM B KOHIE JICKIIMU ISl BBIICHEHUS! CTEIICHU
YCBOEHUS U3JI0KEHHOTO MaTepHraa.

Pybesicnvlii konmpons OCylecTBIsSCTCS MO OKOHYAHMM H3YYEHHsI MaTepHaja MOIYis B
3apaHee YCTaHOBJIECHHOE BpeMs. PyOeXHbBI KOHTpPOJIb MPOBOJUTCS C IENIBIO OIpeeiIeHus




Ka4yecTBa YCBOCHHS MaTepuaia yueOHOro MOAYIIS B IIeJIoM. B TeueHne cemecTpa MpoOBOAUTCS J1Ba
TaKUX KOHTPOJIbHBIX MEPOIPUATHS 1O TpaduUKy.

KonTposbHble 3a1aHusl (1eMOBepCUM) JJIS OLEHKHM 3HAHUI, YMEHUIl, HABLIKOB H
(WyIn) onbITAa EATEJbHOCTH, XapaKTEePU3YKIIHUX ITanbl ()OPMUPOBAHUS KOMIIETEHUHH B
npouecce 0CBOeHHsI 00pa30BaTeJIbHOM MPOrpaMMBbl

=

1) TunoBble 3agaHus AJI NPAKTHYECKUX 3aHATHIA

MeKMONEKyJIIpHbIE B3aUMOJACUCTBUS.

2. CTpyKTypHBIE Maru4ecKue 4rciia Jyisi TpaHeleHTPUPOBAHHOM U TeKCaroHAIbHOM
TJIOTHEUILIEH CTPYKTYP.

ok w

®opmyna ToMcoHa ¥ TpaHUIBI €€ TPUMEHHUMOCTH.
[Topsiok 1 CKOPOCTh peakiuii B HaHOYACTalaX.
CnekTp 3Hepruii, CBOMCTBA AJEKTPOHA U MPOTOHA, HAXOIAIIMXCA B MOTEHIUATBHBIX

sIMax Pa3JIMYHOTO pa3Mepa.
6. dymnepensl, QymnepuTsl, Gopmyia Diinepa, yriiepoaHble HAHOTPYOKH.

Onenka

KpuTepuii oneHKH yCTHOTO M NMCBMEHHOT0 OTBETA
HA MPAKTHYeCKOM 3aHATHH

5

CopepxaHne OTBETa COOTBETCTBYET OCBEHIAEMOMY BOIIPOCY, MOJTHOCTBIO PACKpHITA B
OTBETE TeMa, OTBET CTPYKTYpHUpPOBaH, JaHbl MPABUIIbHbIE apTyMEHTHPOBAHHBIE OTBETHI
Ha YTOYHSIOIINE BONPOCHI, IEMOHCTPUPYETCS BBICOKUI YPOBEHb YUaCTHS B IUCKYCCHUH.

Copep:xaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, MOJHOCTBIO PACKphITa B
OTBETE TEMa, JaHbl IPaBUIbHBIE, apPryMEHTHPOBAaHHbIE OTBETHl HA YTOYHSIOLIUE
BONPOCHI, HO MMEIOTCSI HETOYHOCTH, IIPM 3TOM OTBET HECTPYKTYPUPOBaH U
JIEMOHCTPHUPYETCS CPEAHUN YPOBEHD YUaCTHsI B JUCKYCCHUHU.

Copep:xaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, HO IPU MOJTHOM PACKPBITUH
TEMbl UMEIOTCSI HETOUHOCTH, JIaHbl IIPaBUIIbHbIE, HO HE apIyMEHTUPOBaHHbIE OTBETHI Ha
YTOYHSIIOIIKE BOIPOCHI, IEMOHCTPUPYETCS HU3KUN YPOBEHb YUaCTHs B IUCKYCCHH, OTBET
HECTPYKTYPHPOBaH, HHGOPMAIHsI TPYAHA JUIS BOCIIPHUSTHSL.

ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HO IIPU TIOJIHOM PAaCKPBITHH
TE€Mbl HMEIOTCSI HETOYHOCTH, AEMOHCTpUpYyeTcs ciaboe BiaJeHHe KaTeropuajbHbIM
anmapaTtoM, AaHbl MPaBUJIbHBIE, HO HE apryMEHTHPOBAaHHBIC OTBETHl HAa YTOUHSIOLIHME
BOIPOCHI, YU4aCTHE B AMCKYCCHUH OTCYTCTBYET, OTBET HECTPYKTYPHUPOBaH, MH(oOpMarus
TPYZHA JUIsI BOCIIPUSTHSL.

2)TemaTnka caMoCTOSITeJIbHOI padoTsl (1J1s1 popmupoBanns komnerennmii ITK-2,
MK-3, [IK-5)

1. ®uznyeckue NpUHIUIBI U CXEMBI YCTPOICTB 711 IPOCBEYUBAIOIIEH AIEKTPOHHON
Mukpockorus (I19M)

2. OCHOBHBIE 3TaIbl Pa3BUTHS CKaHUPYIOIIEH 30H0BON MUKPOCKOIINN

3. ®PU3nYEeCKUE NPUHIUIBI U CXEMBI YCTPOMCTB JUIsl CIIEKTPOCKOIIMY PEHI€HOBCKOTO U3IyYCHUS

(PH)

4. KOHCTpYKIIMS CKaHUPYIOIIUX TYHHEIbHBIX MUKPOCKOIIOB.

5. CkaHupYOIIHE IEMEHTHI (CKaHepsl). HenmuHeitHOCTh The30KepaMHKH.
6. du3nyecKre NPUHIMIBI U CXEMbI YCTPOMCTB 1JISI MAaCC-CIIEKTPOMETPUU
7. Kpun nbe3okepaMuku. ['ncrepesuc nbe30KepaMuKu

8. TyHHeNbHAs! CIEKTPOCKOIHUS.




9. ®u3nuecKue NPUHLUIBI M CXEMBbI YCTPOUCTB 711 XpoMaTorpapuu

10. OGopynoBanue 11t XpomaTtorpaduu.

11. Xpomaro-macc-clieKTpoMeTpHs

12. Bo3MOKHOCTH MPAKTUYECKOTO UCIOJIb30BAHMS METOJOB MIPU PEIICHUH 33724
MaTepuaioBEICHUS.

13. ITpuHIUIIEI pabOTHI CKAHUPYIOIIUX 30HAOBBIX MUKPOCKOITOB. 3aliUTa MPUOOPOB OT BHEIITHUX
BO3CUCTBUI. 3amuTa oT BUOpaIHii. 3a1MTa OT aKyCTHUECKUX HTYMOB.

14. Crioco6s1 moaroToBku 06pasios ais ACM u CTM

15. YcrpoiicTBa 11 MPelM3UOHHBIX IEpEeMEIIeHHH 30H1a 1 00pasia.

OueHOYHBIH JINCT 3alMTHI pedepaToB (10KJIAA0B)

Ounenka Kputepuii oneHKH KpaTKOro coodueHus

5 ConepxaHne KpaTKOro COOOIMEHUS COOTBETCTBYET OCBEIIAEMOMY BOMPOCY, TeMa
MOJHOCTBIO  PAcKphITa,  COOOIICHWE  CTPYKTYpHPOBAHO,  JIaHBl  IPaBUIIbHBIC
apryMEHTUPOBAaHHBIC OTBETHI HA YTOYHSIONINE BOIPOCHI, JEMOHCTPUPYETCS BBICOKHI
YPOBEHb YYaCTHsI B IMCKYCCHU.

4 ConepxaHne KpaTKOro COOOIEHUS COOTBETCTBYET OCBEIIAEMOMY BOMPOCY, TeMa
MOJTHOCTHIO  PacKphITa, JaHbl MPAaBHIbHBIC, AapryMEHTHPOBAHHBIC OTBETHl Ha
YTOYHSIFOIIE BOMPOCHI, HO WMEKOTCS HETOYHOCTH, NPU OSTOM COOOIICHHWE  HE
CTPYKTYPUPOBAHO W JICMOHCTPUPYETCS CPETHUIA YPOBEHb YUACTHS B IMCKYCCHUH.

3 CopepxaHne KpaTKOTO COOOIIEHHS COOTBETCTBYET OCBEHIAEMOMY BOIPOCY, HO TpHU
MOJIHOM PACKPBITUM TEMBI HMMEIOTCS HETOYHOCTH, JaHbl TMPaBWIbHBIC, HO HE
apryMEHTUPOBAaHHBIC OTBETHl HAa YTOYHSIOIIAE BOMPOCHI, JIEMOHCTPHUPYETCS HHU3KUN
YpOBEHb Y4acTHs B AUCKYCCHH, COOOIIEHUE HE CTPYKTYpHUPOBaHO, HHPOpMAIIHS TPyAHA
JUTSL BOCTIPUSITHSI.

2 CopnepxaHue KpaTKOro COOOIIEHMS COOTBETCTBYET OCBEIIAEMOMY BOMIPOCY, HO MpHU
IIOJIHOM PAacKpBITUM TE€Mbl MMEIOTCSI HETOYHOCTH, JEMOHCTpUpYETCs cilaboe BialleHHue
KaTeropuajabHbIM alapaToM, JaHbl IPaBUIbHbBIE, HO HE apIyMEHTUPOBAHHBIEC OTBETHI HA
YTOUHSIIOIIME BOMNPOCHL, YdYacTHEe B AHMCKYCCHHM OTCYTCTBYET, COOOIIeHHE He
CTPYKTYpUPOBaHO, HHPOPMAIHSI TPYAHA JUISL BOCIIPHSATHSL.

4) Bonpocs! K py6e:kHBIM KOHTPOAbHBIM padoTam (IMK-2, IIK-3, ITK-5):

Bomnpocsl k 1 pyOexHoii padore
1 Yro Takoe HaHOTEeXHOJNOTUs. Kak BO3HUKIIA HAHOTEXHOJIOTHSI.
2 Pa3zButne pusnyeckux oCHOB HaHOTEXHOJIOTHH. [[propuTeTHBIC HATTPaBICHUS
HAaHOTEXHOJIOTUHU.
3 Pa3HOBHIHOCTH HAaHOMAaTEPHUAJIOB: KOHCOIHINPOBAHHBIE HAHOMATEPUAIbI,
HAHOTIOTYIIPOBOHUKY, HAHOTIOJUMEPHI, HAHOOMOMAaTepuaibl, PyUIepEeHBI U TYOyIspHBIE
HAHOCTPYKTYPbI, KaTAJIN3aTOPbl, HAHOMOPUCTHIE MaTepUaibl U CyIPAMOJIEKYISPHbIE CTPYKTYPHI.
4 Hanowactunsl (HaHonopoiku). Hayka o Manopa3smepHbIX 00bekTax (nanoscience).
5 EctecTBeHHbIE rpaHUIIbI Pa3BUTHS CYIIECTBYIOLIEH MUKPOAIEKTPOHUKU. KBaHTOBBIE SIMBL,
MIPOBOJIOKU U TOYKH.
6 duznyeckue OCHOBBI CO3AAHUS HAHOOOHEKTOB 10 MPUHIIUIIAM «CBEPXY — BHU3
7 ®u3ndecKue OCHOBBI CO3TaHUS HAHOOOHEKTOB IO MPUHITUTIAM «CHU3Y — BBEPX).
8 OcHoBHbIEC HayYHbIE TEPMUHBI U ONpeIeeHNs (HaHOMaTepHalibl, HAHOTEXHOJIOTHS,
HAaHOJAMArHOCTUKA, HAHOCUCTEMOTEXHHUKA).
9 dynnameHTaIbHBIE TPOOIEMBI HHYCTPUU HAHOCUCTEM.
10 ®wusuueckue oCHOBHI (HOPMHUPOBAHUS TBEPAOTEIHHBIX HAHOKIACTEPOB.
11 TeepmoTenbHBIC XUMUYECKHUE PEAKIIHH. MeXaHOXUMHUYECKHE TPEBpaIICHHs. Y TapHO-
BOJIHOBOW CHHTE3.



12 ®dusnueckue OCHOBBI HAHOCTPYKTYPHPOBAHUS MAaTEPHAJIOB MO ICHCTBHEM JAaBICHHS CO
CABUTOM.

13 HaHoCTpyKTypHpOBaHUE IyTEM KPHCTAILTU3AMH aMOP(PHBIX CTPYKTYP.

14 ®dwusznyeckne OCHOBBI KOMIAKTUPOBAHUS (KOHCOJIMIAINN ) HaHOKIacTepoB. [TopomikoBbie
TEXHOJIOTHH.

15 Konaencamumonnsiii Metos (Meto [ neiitepa). BeicokosHepreTnueckoe n3MenbueHue.

16 dusnueckue OCHOBBI MEXaHOXUMHUECKOTO CHHTE3a HaHOMaTepuanoB. [nasMoxuMudeckuit
CUHTE3.

17 dusnueckue OCHOBBI CHHTE3a HAHOMATEPHAJIOB B YCIOBUAX YIbTPa3BYKOBOTO BO3JICHCTBHUS.
18 DnexTpuyeckuii B3pbIB MPOBOJIOYEK. METOIbI KOHCOIHMAANH. DIIEKTPOPA3PSATHOE CTICKaHNE.
19 HMurtencusHas niactuueckas aedopmarus (KpydeHHue 1o/ BBICOKUM JaBICHUEM,
paBHOKaHAJIBHOE YIIIOBOE NPECCOBAHMUE).

20 KonTtponupyemasi KpHCTAITU3AIHS U3 aMOP(PHOTO COCTOSHUSI.

21 ®usnyeckue OCHOBBI TEXHOJIOTUU HAHOCTPYKTYPUPOBAHHBIX MJICHOK U MOKPBITHI:
TEPMUYECKOE UCIIApEHUE, NOHHOE OCAXKICHUE, OCAXKICHUE U3 Ta30BOM (asbl.

22 ®u3nyueckue OCHOBBI TEXHOJOTUU HAHOCTPYKTYPUPOBAHHBIX MJICHOK U MOKPBITHI:
UMITYJIBCHOE AJIEKTPOOCAXKICHUE, TA30TEPMUIECKOE HAIIBIJICHUE, TEPMHUECKOE PA3II0KEHHE.

23 du3nyueckue OCHOBBI HAHOTEXHOJIOTHHU MOJIYTIPOBOIHUKOBBIX MaTepuaaoB. MoeKyIsipHO-
JTy4eBast SITUTAKCHUSI.

Bomnpocel ko 2 py0e:kHoii paboTte

1.®u3nyeckne OCHOBBI HAHOTEXHOJIOTUH MOJIYIIPOBOAHUKOBBIX MaTepHUaaoB. MosieKyIspHO-
Jy4eBasi SIIUTAKCHSL.

2 MexaHu3Mbl pocta HaHOIUIEHOK 10 Donsmepy-Bebepy,

3 Mexanu3mbl pocta HaHOIUIEHOK 110 Ppanky-Ban nep Mepsge,

4 MexaHu3Mbl pocTa HaHOTUICHOK 110 KpactanoBy-CTpaHCKOMY.

5 ®u3nuecKkue OCHOBBI TEXHOJIOTMH ITOJIy4eHUs HaHoMaTepuaiioB merogamu CVD u PCVD
6 dusnueckue OCHOBBI TEXHOJIOTHH MOTYyYEHHS MOTYIPOBOJIHUKOBBIX KBAHTOBBIX TOUEK.

7 ®dusnyeckre OCHOBBI TEXHOJIOTHH MOTUMEPHBIX, HOPUCTHIX, TPYOUATHIX U OMOJIIOTHYECKUX
HaHoOMaTepHasoB. | nOpuaAHbIE U CynpaMoJIeKyJIsipHblE HAHOMAaTEPUAIbL.

8 Hanonopucteie MaTepuaisl (MONEKYIApHBIE cuTa). TpyOdaTsie HaHOMAaTEpHAIIBI.
[TonumepHble HaHOMaTepuanbl. HaHoMaTepualibl, HOJyYeHHbIE METOAOM CAMOCOOPKH.

9 ®dusnyeckre OCHOBBI METO/IA CO3/IaHUSI HAHOCTPYKTYP: 3JICKTPOHONIUTOrpadus U
HaHOUMIIPUHTHHT .

10 dusnueckue OCHOBBI METOAA CO3/IaHUS HAHOCTPYKTYP: JIOKAJIbHS SMUTAKCHUS U STIUTAKCUS
MIOBEPXHOCTHO HANPSKEHHBIX CTPYKTYP.

11 OcHoBHBIEC METO/IbI CO3aHUSI HAHOCTPYKTYP: cCaMO(pOPMHUPOBAHNE M CUHTE3 B MAaTPHULIAX
(TeMIUTaTHBIN CUHTE3), 30HOBBIC METO I TUTOTPAdUH.

12 Meron TOKaIbHOTO 30HAOBOTO OKUCIIECHHS. DU3UKO-XMMUYECKHE OCHOBBI METO/1A
JIOKaJIbHOT'O 30HJ0BOT'0 OKHCIIEHUS.

13 OcobeHHOCTH CO3/IaHMs AIEKTPOIIPOBOIAIIMX 30HA0B. KuHeTHnKa nmporecca JT0KalIbHOTO
30H/I0BOT'O OKHMCJIEHHS MOJIYIPOBOJIHUKOB U CBEPXTOHKUX METAJUIMYECKHUX TJICHOK.

14 Meron ¢popMUpOBaHUS AUIIEKTPUIECKON HAHOIUICHKH, MOIYIUPOBAHHOW MO TOJIIUHE.
15 Hcnonp3oBaHue MeTOa JJOKAJIBHOIO 30H/I0BOI0 OKUCIIEHHUS AJIS CO3JJaHUs HAHOCTPYKTYP
Y 3JIEMEHTOB HaHORJIEKTPOHUKH.

15 IlpumeHeHHE KOHCTPYKIIMOHHBIX, HHCTPYMEHTAJIBHBIX U TPUOOTEXHUYECKUX
HaHOMAaTEPHAaJIOB.

16 TlpumeHeHHE MOPUCTHIX HAHOMATEPUAIOB M HAHOMATEPHAJIOB CO CIEIUaTbHBIMU (DHU3HKO-
XUMHYECKMMH CBOMCTBaMH.



17 Hanomarepuaibl CO ClieIUaTbHBIMUA (PU3NYECKMMHU CBOWCTBAMH: MAarHUTHBIC
HaHOMaTepHaIbl

18 Hanomarepuaibl cO cielMaIbHbBIMU (PU3UYECKUMHU CBOWCTBAMHU: IIPOBOISIIIHIE
HaHOMAaTEePHAJIbl U U30JISTOPHL.

19 Hanomarepuainsl CO cCrielIMaIbHBIMH (PU3MYECKHUMU CBOMCTBAMH: HAHOCTPYKTYPHUPOBAHHbIE
HOJTYTIPOBOTHUKOBBIE MaTEPHAIIBI (IMUTTEPHI, TPAH3UCTOPHI, BHIKIIOYATENN).

20 Hanomatepuainsl 1Jis SACPHON SHEPTETHKH.

5) [IpuMepsI TecTOBBIX 3a4aHuii Mo AucHunIuHe He mpeaycmorpeno (IK-2, ITK-3,
MK-5):
HucTpykuus cTyaeHTy: BHUMaTensHO MpOYMTATE BONPOC U BHIOCPUTE NMPABUIBHBIA BapHaHT
otBeTa. [IpaBUIBHBIN OTBET MOKET OBITH TOJIBKO OJIUH.

IIpome:KyTOUHBI KOHTPOJb - UTOTOBAsl OIIEHKA 3HAHUW CTYJEHTA, OCYILECTBISETCA 1O
HAKOIIUTEIHLHOU CHCTEME CYMMUPOBAHUCM 6aJIJIOB, MOJIYYCHHBIX B IIPOLCCCC TCKYUICTO H
PyOEKHOTO KOHTPOJISL.

dopma TPOMEKYTOUHOTO KOHTPOJISI — IK3aMEH.

[IpoBeneHne TEKYIIETO W TPOMEKYTOYHOTO KOHTPOJS MO JAUCHUUIUIMHE OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonosxennem COI'Y. !

BAJIVIBHAA CTPYKTYPA OLIEHKH

Make. K0J1-BO
DopMa KOHTPOJIA
0aJ1J10B
Texyuiaa oyenka cmyoenma 6 meuenue 1-8 nedenu cocmoum u3: 25
* BrimonHeHMsI 3aTaHUI Ha TPAKTUYCCKUX 3aHATHUSIX 15
e BrInmosHeHUS JOMAIIHUX 3aJaHUA 5
* CaMOCTOSATENBHBIX PadoT 5
1-s pyOesxHas mIChMEHHAs KOHTPOJIbHAs paboTa 25
Texywaa ouenka cmyoenuma é meuenue 10-15 nedenu cocmoum usz: 25
* BrimonHeHYsI 3aTaHUI Ha TPAKTUYCCKUX 3aHATHUSIX 15
e BrImosHeHUS JOMAIIHUX 3aJaHUA 5
* CaMOCTOSATENBHBIX PadoT 5
2-s1 pyOeKHasi MMCbMEHHAs KOHTPOJIbHast padboTa 25
Hroro 100

MeTtoauka (JOPMHPOBAHMS PE3YILTHPYIOLIEH OLEHKH?

B xozie Texymiero KoHTpors cTyneHThl MoryT Hadpars 0-100 6amios:

1 —s1 pyOexkHasi aTTeCTalMA - MAKCHMAJILHO 50 0a/1510B; U3 HUX:

Ot 0 110 25 GamnoB (pyOekHast aTTecTalys) — TeCTUpoBaHue B ieHTpe TectupoBanus COI'Y
WM KOHTPOJIbHAs padoTa,

Or 0 mo 25 OGamnoB(Tekylasi OICHKA) — AaKTHUBHAs paboTa 3a JaHHBIM TEpHOJ Ha
CEMMHAPCKUX (MIPAKTHUUYECKUX ) 3aHITUAX

2-91 py0e;KHAS aTTEeCTAIMS — MAKCHMAJIBHO 50 0a/1J10B; 3 HUX:

Ot 0 110 25 6amnoB (pyOeKHast aTTecTalus) — TECTUpOBaHuUE B LieHTpe TecTupoBanus COI'Y;

! Tlonoxkenue 0 TeKyIEM KOHTpOJIE YCIIEBAEMOCTH M MPOMEXYTOUHOM arTecTaluu OOYdaroluxcs Mo
o0pa3oBaTeNbHBIM IpOrpaMMaM BbICHIEro 00pa3oBaHMs — NporpamMmaMm 0OakaiaBpuaTa, MarkcTpaTypel H
cneruanureta B COI'Y (B nocnenneit penakuuu ot 08.07.20 r. Ip. Ne 173).

2 B cootsercteuu ¢ [Tonoxennem o BPC ouenuBanus 00y4aronuxcs 04HOH (POPMBI O 06Pa30BATENLHBIM
nporpamMMaM BbICHIET0 00pa3oBaHWsI — NporpaMmamM OakanaBpuara u crneunuanurera B ®I'BOY BO COTI'Y (or
05.03.2018 r., mp.Ne 47)



Ot 0 10 25 GansoB (TeKymas OleHKa)— aKTUBHAs paboTa 3a JaHHBIN MEPUOJ HA
CEMUHAPCKUX (MPAKTUYECKUX ) 3aHATHIX

IIpomeKyTOUHBIN KOHTPOJIb:

Jlnst 3x3aMena:

3a yCcTHBIN OTBET Ha SK3aMeHe cTyaeHT nonyyaet 0-50 6annos.

CTyaeHThI, TOTYYUBIINE B X0J1€ TEKYIIETO U PyOeKHOTO KOHTPOJs 56-100 6anos,
ABTOMATUYECKH NOTYUaOT «IK3aMEHY.
PesynpTHpyromias omeHka ckiaasiBaeTcs mo coorsercrBytomeid bBPC gopmyie.

IIxayia UTOroBoI aKkajeMU4eCcKOM yCIIeBaeMOCTH CTY/I€eHTOB
0 JUCIUILINHE

Cucrema onenok COI'Y
®dopma Cymma Ouenka
KOHTpPOJIA 0aJ1J10B
3aubr 56-100 324YTEHO
0-55 HE 32Y4TEHO0

Bonpocs! st noarorosku k 3avery (IK-2, IK-5):
1 Yro Takoe HaHOTEeXHOJNOTUs. Kak BO3HUKIIA HAHOTEXHOJIOTHSI.
2 Pa3zButne pusnyeckux oCHOB HaHOTEXHOJIOTHH. [[propuTeTHBIC HATTPaBICHUS
HAHOTEXHOJIOTHH.
3 Pa3HOBHIHOCTH HAaHOMAaTEPHUAJIOB: KOHCOIUINPOBAHHBIE HAHOMATEPUAIbI,
HAHOTIOTYIIPOBOHUKY, HAHOTIOJUMEPHI, HAHOOMOMAaTepUaibl, PyUIepEeHBI U TYOyIspHBIE
HAHOCTPYKTYPbI, KaTAJIN3aTOPbl, HAHOMOPUCThIE MaTepUaibl U CYIIPAMOJIEKYISPHBIE CTPYKTYPHI.
4 Hanowactunsl (HaHonopomku). Hayka o Manopa3smMepHbIX 00beKTax (nanoscience).
5 EctecTBeHHbIE rpaHUIIbI Pa3BUTHS CYIIECTBYIOLIEH MUKPOAIEKTPOHUKH. KBaHTOBBIE SIMBI,
MPOBOJIOKH U TOYKHU.
6 dusnyeckue OCHOBBI CO3AAHUS HAHOOOHEKTOB 10 MPUHIIUIIAM «CBEPXY — BHU3
7 ®u3ndecKue OCHOBBI CO3aHUS HAHOOOHEKTOB IO MPUHITUTIAM «CHU3Y — BBEPX).
8 OcHoBHbIEC HayYHbIE TEPMUHBI U ONpeIeeHNs (HaHOMaTepHalibl, HAHOTEXHOJIOTHS,
HAHOJIMArHOCTHKA, HAHOCUCTEMOTEXHHKA).
9 dynaameHTaIbHBIE TPOOIEMBI MHYCTPUU HAHOCUCTEM.
10 ®usuueckre oCHOBHI (hOPMHUPOBAHUS TBEPIOTEIHHBIX HAHOKIACTEPOB.
11 TepmoTenbHBIE XUMUYECKHUE PEAKIIHH. MeXaHOXUMHUYECKHE TTPEBpaICHHs. Y TapHO-
BOJIHOBOW CHHTE3.
12 ®uznueckre 0CHOBBI HAHOCTPYKTYPHUPOBAHUSI MaTepUAIOB MO JCHCTBUEM JaBICHUS CO
C/IBUT'OM.
13 HaHocTpyKTypHpOBaHHE ITyTEM KPUCTAIUIU3AIMNA aMOP(PHBIX CTPYKTYP.
14 ®dusznyeckre OCHOBBI KOMIAKTUPOBAHUs (KOHCOJIMIALUN) HaHOKIAcTepoB. [lopoikoBbie
TEXHOJIOTHH.
15 KonpencauunonHselii MeTon (Meron ['nelitepa). BeicokosHepreTuueckoe U3MeNbueHUeE.
16 dusnueckre 0OCHOBBI MEXaHOXMMHUYECKOTO CHHTE3a HaHOMaTepuasoB. [imasmoxumudeckuit
CUHTE3.
17 ®uznueckre OCHOBBI CHHTE3a HAHOMATEPHAJIOB B YCIOBUAX YIbTPa3ByKOBOI'O BO3JICHCTBUSI.
18 Dnextpuueckuii B3pbIB MPOBOJIOYEK. METOABI KOHCOMUAALUH. DICKTPOPA3PSIIHOE CIICKAHHE.
19 HnTencuBHas miactuyeckas nedopmaius (KpydeHHe 1MoJT BHICOKUM JaBJICHUEM,
paBHOKaHAJIBHOE YIIIOBOE ITPECCOBAHNUE).
20 KonTponupyemasi KpuCTaILTA3aIs U3 aMOPGHOTO COCTOSTHHS.



21 ®usnyeckre OCHOBHI TEXHOJIOTUU HAHOCTPYKTYPUPOBAHHBIX MJICHOK U TOKPBITHI:
TEPMHUECKOE HCTIapEHNE, HOHHOE OCAXKICHHE, OCAKICHHE U3 ra30BOil (a3bl.

22 ®Du3nyYecKre OCHOBHI TEXHOJIOTUU HAHOCTPYKTYPUPOBAHHBIX IJICHOK U TOKPHITHI:
UMITYJIBCHOE AJIEKTPOOCAXKACHHE, TA30TEPMHUUECKOE HAMbUICHUE, TEPMUYECKOE Pa3I0KEHHE.
23 DusnyYecKre OCHOBBI HAHOTEXHOJIOTHH MOYIPOBOIHUKOBBIX MaTepHUanoB. MOJIEKYISIpHO-
Jy4eBasi SIIUTAKCHSL.

24 MexaHu3Mbl pocta HaHOIIeHOK 110 Doapmepy-Bebepy,

25 MexaHu3Mbl pocTa HaHOTUIEHOK 1o Dpanky-Ban nep Mepse,

26 MexaHu3MbI pocTa HaHOIIEHOK 1o KpacranoBy-CtpaHcKoMmy.

27 duznueckre OCHOBHI TEXHOJIOTUH MOJIy4eHHUsI HaHoMaTepuanoB Mmetogamu CVD u PCVD
28 ®usnyecKue OCHOBBI TEXHOJOTUU MOTYUYCHHS MTOTYITPOBOHUKOBBIX KBAHTOBBIX TOYCK.

29 ®uznyeckre OCHOBHI TEXHOJIOTUHU TOJIUMEPHBIX, TIOPUCTHIX, TPYOUATHIX U OMOJIOTHYECKUX
HaHOMaTepHuanoB. [ MOpUAHBIC U CYIIPaMOJICKYyIsIpHbIE HAHOMATEPHUAIBL.

30 Hanomopucteie MmaTepHuaibl (MOJEKYIISIpHBIE cuTa). TpyOUaThie HAHOMATEPHAIIHI.
[TonmumepHbie HaHOMaTepHuabl. HaHOMaTepualibl, MoTy4eHHBIE METO0OM CaMOCOOPKH.

31 ®dusndeckue OCHOBBI METO/Ia CO3/IaHUSI HAHOCTPYKTYP: ANEKTPOHOIUTOTpadus u
HAHOWMITPUHTHHT.

32 dusuueckre OCHOBBI METOA CO3JaHUSI HAHOCTPYKTYP: JOKAJIbHS SIUTAKCUS U SIIUTAKCUS
MOBEPXHOCTHO HAIPS)KEHHBIX CTPYKTYP.

33 OcCHOBHBIE METOJIBI CO3JaHUsI HAHOCTPYKTYP: caMmo(popMUpOBaHUE U CHHTE3 B MaTPUIIAX
(TeMILIaTHBIN CHHTE3), 30HA0BBIC METO/IBI JINTOTpaduu.

34 Mertoa 10KaIbHOTO 30HA0BOT0 OKHCIeHUS. DU3NKO-XUMUYECKHE OCHOBBI METOA
JIOKQJILHOTO 30H/I0BOTO OKHCIICHUSI.

35 OcobeHHOCTH CO3/IaHus YIESKTPONPOBOAIINX 30H10B. KMHETHKA TTpoliecca JTOKaIbHOTO
30HJJOBOT'O OKUCJICHUS MOJIYIIPOBOIHUKOB U CBEPXTOHKUX METAILTUIECKUX TIJICHOK.

36 Metona popMupoBaHUs TUAIEKTPUIECCKON HAHOTIJIEHKH, MOIYJIUPOBAHHOM 1O TOJIIIUHE.
37 Vcnonp30BaHUE METO/A JIOKAIBHOTO 30HI0BOTO OKUCIICHUS JIJISl CO3/IaHUSI HAHOCTPYKTYP
Y 3JIEMEHTOB HaHORJIEKTPOHHUKH.

38 IIpumMeHeHNe KOHCTPYKIMOHHBIX, HHCTPYMEHTAIbHBIX U TPHOOTEXHUYECKIX
HAaHOMAaTEpPHAaJIOB.

39 IIpumMeHeHNe MOPUCTHIX HAHOMATEPHAIOB U HAHOMATEPHUAJIOB CO CHEeUaTbHBIMH (PU3HUKO-
XUMHYECKHUMH CBONCTBAMHU.

40 Hanomarepwalbl CO CTIEIHATBLHBIMUA (DU3MYECKUMH CBOMCTBAMH: MAarHUTHBIC
HaHOMAaTepHaIbI

41 HaHomarepualbl CO CIEIHATLHBIMUA (DU3MYECKUMH CBONCTBAMU: TPOBOISAIINE
HaHOMAaTEpHAaJIbl U U30JISITOPHI.

42 Hanomarepualbl CO CIICIHATLHBIMUA (DU3MYECKUMH CBOMCTBAMH: HAHOCTPYKTYPHUPOBAHHBIE
MOJIYTIPOBOJHUKOBbIE MaTepHalbl (AMUTTEPHL, TPAH3UCTOPDI, BBIKJIIOUATEIN ).

43 Hanomarepuainsl JUIst SASPHON SHEPTeTUKU.

44 Hanomarepuaibl JUisl MEAUITUHBI U OUOJIOTHH.

45 MUKpO - ¥ HAHODJIEKTPOMEXaHINUECKHUE CUCTEMBI: CO3/IaHUE CBEPXMAJIBbIX KOIHIA U3BECTHBIX
MaKpoOOBEKTOB; pa3paboTKa MPUHLIUIINATHHO HOBBIX 00pa3lOB, HE UMEIOIIUX TPAIUIIMOHHBIX
AHAJIOTOB.

Iloka3aTeu U KPUTEPUH OLIEHUBAHUS KOMIIETEHIMI HA PA3JIMYHBIX ITANAX UX
(¢opMupoBaHus, oNUCaHHE HIKAJ OLlEHUBAHUSA

YpoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHIHIA




«MuHIMATLHBIA
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6an1/10B)

«MuHUMAaJILHBIA
YPOBEHb»
(56-70 6an10B)

«CpenHnii ypoBeHb»
(71-85 b6anioB)

«BbICOKMI YpOBEHBb)
(86-100 6as110B)

Komnemenyuu ne

Komnemenyuu

Koumnemenyuu

Komnemenyuu

chopmuposanbi. chopmuposanbi. cdhopmuposanul. cdhopmuposanul.
3uaHus  OTCcyTCTBYIOT, | ChopMUpOBaHBI 3HaHUA oOIIupHbIe, | 3HAHUA TBEpIBIC,
YMCHHS W HaBBIKH He | 0a30BbIC CTPYKTYpPHI | CUCTEMHBIE. apryMEHTUPOBAHHbIC,
c(hOpMHUPOBaHBI. 3HaHUH. Ymenus HOCSIT | BCECTOPOHHHUE.
YMeHus pparMeHTapHbI | PEIPOAYKTUBHBIMH YmMmenus YCIIEIIHO
u HOCAT | Xapakrep, MIPUMEHSAIOTCS K
PENPOTYKTUBHBIN MIPUMEHSIIOTCS K | PEIICHUIO KaK TUITOBBIX,
Xapakrep. pelieHuto TUTIOBBIX | TAK M HECTaHJapPTHBIX
JlemoHCTpUpyeTCcA 3aJ]aHUM. TBOPUYECKHUX 3aJIaHUM.
HU3KHHA ypoBeHb | JleMoHCTpUpyeTcs JemoHCTpUpyeTcs
CaMOCTOSITETLHOCTH JIOCTaTOYHBIA YPOBEHbH | BBEICOKHIA YpOBEHb
MPAKTUYECKOTO HABHIKA. | CAMOCTOSTEIIBHOCTH CaMOCTOSITEITHHOCTH,
YCTOHYHBOTO BBICOKAsl aJaNTUBHOCTH
MPAKTHYECKOTO HABHIKA. | MPAKTUYECKOTO HABBIKA
OnucaHue KpUTEPHEB OIeHHBAHUA
OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
- CYIIIECTBEHHBIE | - 3HAHUA | - 3HAHUE W TOHHMAaHHE | - riryOokue,
npobensl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHUE u
y4e0HOr0 MaTepuana; MaTepuania; KOHTPOJIUPYEMOTO apryMEHTUPOBAHHbBIC
- JIOITYCKAIOTCS | - HEIOJIHBIC OTBETHl Ha | 00beMa MPOrPaMMHOIO | 3HAHUS TPOTPAMMHOTO
MPUHLUTHAIbHBIE OCHOBHBIC BOTIPOCHI, | MaTepuana,; MaTepuania;
OIIMOKYU TIPH OTBETE HA | OIMOKM B  OTBETE, | -  TBEpHAblC  3HAHWA | - [IOJIHOE ITOHMMAaHUC
OCHOBHBIE BOIIPOCHI, | HEAOCTATOUHOE TEOPETUUYECKOTO CYILLIHOCTH u
OTCYTCTBYeT 3HaHHE M | IOHMMaHHE CYI[HOCTH | MaTepuaa. B3aUMOCBSI3H
MMOHMMAaHUE OCHOBHBIX | HM3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaEeMBbIX
MOHATUHN M KATETOPUH; | -  HEyBepEeHHbIE W | YCTaHABIUBATh U | IPOIIECCOB W SIBJIICHUH,
-HETIOHUMAaHUE HETOYHBIC OTBETHI Ha | OOBACHSITH CBSI3b | TOUHOE 3HAHUE
CYIIIHOCTH JTOTIOTHUTEIbHBIC MPaKTUKH W TCOPHH, | OCHOBHBIX TIOHATHH B
JIOTIOJTHATENBHBIX BOTIPOCHI; BBISBIIATH pamMKax 00CYXIaeMBbIX
BOIIPOCOB B  paMKax | - HEJI0CTaTOYHOE | IPOTHBOPEUUS, 3aJlaHui;
3aJJaHUl; BJIQJICHUE JINTEPATYPOH, | IPOOIEMBI u| - CITOCOOHOCTH
- OTCYTCTBHE YMEHHS | pEeKOMEHIOBaHHON TEH/ICHIIUU Pa3BUTHUS; YCTaHaBIUBATh u
BEITIOJTHSITH MPOrpaMMoi - MPaBUIIbHBIC U | OOBSCHATH CBSI3b
MPAaKTHUYECKUE 3aJaHUs, | TUCIUILINHBI, KOHKPETHBIE, 0e3 | MPaKTUKK U TCOPHH;
MPEYCMOTPEHHBIE - yMeHHe 0e3 TpyOBIX | rpyObIX ommuooK, | - JIOTUYECKU
POrpaMMOi o1munOoK pemaTes | OTBETHI Ha | MOCJeI0BaTeIbHbIE,
JUCIUILTAHBL; MPaKTUUECKUE 3a[aHus, | IOCTABJICHHBIC coJiepKaTelbHEIE,
- OTCYTCTBUE | KOTOPBIC ClelyeT | BOMPOCHI; KOHKPETHBIC u
TOTOBHOCTH BEITIOJTHHTb. - YMEHHE  pemaTh | HCUEPITBIBAIOIINE
(cocobHOCTH) K MIPaKTHUYECKHEe 3aJaHwvsl, | OTBETHI HA BCE 3aJaHMUA,
JIUCKYCCUA W HU3KYIO KOTOpBIE CIenyeT | a TaKKe
CTETICHb KOHTAKTHOCTH. BBITIOJTHHTB; JIOTIOJTHUTEIIbHBIC
- BIJaJICHUE OCHOBHOH | BOIIPOCHI
JTUTEPATYPOH, AK3aMEHATOPA;
PEKOMEHIOBAaHHON - yMEHHE  pelaTh
IIPOTPaMMOM MIPaKTHYECKUE 3aaHHUS;
IHACIUIUINHEI, - cBOOOHOE
- HAJIMYHe COOCTBEHHOM | MCIIOJIb30BaHUE B




000CHOBAaHHOM OTBETaX Ha BOIPOCHI
MO3ULIAHI 0 | MaTepHUaJioB
00Ccy)1aeMBIM PEKOMEHTIOBaHHOH
BOIIPOCAM. OCHOBHOM u
Bo3MOKHEI JIOTIOTHUTSIIEHOM
HE3HAYUTEIbHBIE JIATEPATYPHL.
OTOBOPKHU U HETOYHOCTHU
B PacKpBITHH
OTJIEJIbHBIX IT0JI0KESHMI
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTH
OTBETAaX.
Onenka Onenka Onenka Onenka
«HEYOBJIETBOPUTEIDb | «YIAOBJETBOPUTEIBHO | «XOPOIIO» / «3aUTEHO» «OTJIHYHO» /
HO» /He 3a4TEeHO0 » | «3aYTEHO» «324YTEHO»

9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHU e TN CHUTLIMHbI

Y4eOHUKHN ONEKTPOHHBIE
Ne | HaumeHoBanue ABTOp I'on U3IaHKs
W3aHUA
OcHoBHast

1. WnTpaceru: goctyn B MHTrepHer, 3ammura. | Munocnasckas 2000

V4. mocobue 115 By30B H.I'., Toncroit A.1.
2. Co3manue Web-mpuioxennii. | ®posos A.B. 2001

[IpakTHyeckoe pyKOBOJCTBO
3. ITpunIHATTE ¢ynkunonupoBanus | Komep Jyrnac. 2002

WuTtepuera. YueOHBINH KypcC.
4, HHTEepHET. DHITUKIIOCIHS. ComnonunneH 10.B. 2003
5. TexHonmorun 3ammTel  HHpopManuu B | MamaeB M., | 2001

HHaTtepHeTe. [Terpenko C.

JdonosHuTeabHas

6. IIpoTokonsl UuTEpHET. Cemenos [0.A. 2001
7. Vupaenenue Tpadpukom u odcayxuBanue B | KydepsiBoiit E.A. 2004

cetu MHTEpHET
8. Internet Explorer 6. Jyr Jloy. 2004

8) coepemennvle npogheccuonanvrle 6a3vl OAHHBLIX, UHPOPMAUUOHHbIE CRPABOUHbIE
cucmembl, I1eKMPOHHbBIE 00PA306amenbHble Pecypchl

Obecnieyen  gocTtyn K

COBpPEMEHHBIM

I/IH(bOpMaI_II/IOHHBIM CIIpaBOYHBIM HW IIOUCKOBBIM CHCTCMaM

oudmmotexke COI'Y):

po¢eCCHOHATBHBIM
(TpeOyercss peructpanus B

0azaM  JaHHEIX,

1. DOnextponnas OuOmmorexka nuccepranuu u aBTtopedeparoB PI'b (BOBJl PI'b)

(https://dvs.rsl.ru).

2. DOBC «YuuBepcurerckas oubimoreka onlinex» (https://biblioclub.ru).
3. DBC «Hayunas snekrponHas oubauoreka eLibrary.ruy (http://elibrary.ru.)



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/

4. VYwuuBepcanbHas 0a3 mganneix FEast View (https://dlib.eastview.com). Jlorus:
Khetagurov; ITapoas: Khetagurov

5. DBC «KoncynbranT cTyneHTay. hitp://www.studentlibrary.ru

6. OBbC «OpaiiT» - oOpa3oBaTenbHas cpeaa, BKIIOYAOINIAs BUPTYATbHBIM YUTATBHBIA 3271
y4eOHHMKOB M Y4eOHBIX MOCOOMI OT aBTOPOB W3 BeAyHMIMX By30B Poccum mo Bcem
HaIpaBJICHUAM H crierraabHocTsM (WWW.biblio-online.ru)

7. HWudopmanmonno-npaoBoii moprai «I["apanty» (http://www.garant.ru/).

8. Cmpasounas mpaBoBas cuctema Koncynprant [Tmroc (http://www.consultant.ru/).

10.MaTepuajibHO-TeXHHYECKOE OCHAIIIEHHE TUCIMILIUHBI:
Ayn. Ne 32
Y4yeOHble ayAUTOPUHM VISl NPOBEACHUS 3aHATHI JIEKIIMOHHOI0 THUIIA!
MPEToAaBaTeIbCKUIA CTOI; CTYJ; CTOJIBI O0YUYAIONIUXCsI; CTYINbs; Kadeapa; KjIaccHas JocKa,
®nun-yapt ,Komnsrorep, MHTEpakTUBHAS HOCKA
CerteBoe MOJKIIIOUECHHE
Antuupyc Kacnepckoro media player Acrobat Reader DC Flash Player Chrome K-Lite Codec
Pack
Ayan. 32 VYyeOHble ayauTOPUM /Uil TPOBEACHUS 3aHATHH NPAKTUYECKOr0 THIIA,
CEMHHAPCKOr0 THIA, KYPCOBOI0 MPOEKTHPOBAHUS (BBIMOJHEHHS KYPCOBBIX pador),
rPYNNOBBIX U MHANBUAYAJBHBIX KOHCYJIbTAUMI, TEKYIIEr0 KOHTPOJISI U MPOMeKYTOYHOI
aTTecTallMi, a TAKKe CAMOCTOSITEIbHOI padoThl 00yYAKIIUXCS: TIPEIOAaBATEIBLCKUN CTOI;
CTYJI; CTOJIBI O0YJarOIIUXCs; CTYJbs, Kadeapa; KiaccHas JOCKa

Ayn. 27 JlaGoparopuu: KOMIBIOTEPHbIe  KJIACChI:  MPENOAABATEILCKUM  CTOJI,
IPEnoJIaBaTeIbCKUIM CTYJ, CTOJBl O0YYaroIUXCcs, CTYJNbs, KIacCHas MOCKa, MYJIbTUMEIUUHBINA
KOMIUIEKC (ITPOEKTOp, dKpaH), kojoHkH, [IK nmpenogasatens, [1IK oOyvaronuxcs, mporpaMMHOE
obecnieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Kaspersky Endpoint Security

bubauoreka, B TOM 4MClIe YUTANBHBIA 31 CTONBI , CTYNbs, [IK oOydaronuxcs, mporpaMMHOE
obecnieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office

CocTaB JIMIEH3NOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSEMOT0 MPOTPAMMHOT0
o0ecreveHusl, B TOM YHCJI€ 0T€4eCTBEHHOT0 MPOU3BOACTBA

Ne HaumenoBanmue Ne qoroBopa (JMueH3us)
n/n

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .

Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2.

04.2016 .

3. AHTHBUPYCHOE No17E0-180222-130819-587-185 ot 26.02. 2018 no



https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/

porpaMmMHOe o0ecriedeHne
KasperksyTotalSecurity

14.03.2019 r, mpoanena mo 2021 r.

[Tporpamma qiist 9BM «bank
BOIIPOCOB JIJIs1 KOHTPOJISt

Pazpaborka COI'Y CBuumerenscTBo o
roCyJapCTBEHHOM pPErucTpanuy IporpaMmsl JUIst

4 3SHAHHI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouno)
CiscoWebex- Cuctema | OOO Atictexnorosop Ne J183-2020 ot 10.08.2020-
3. IPOBEEHUS BEOMHAPOB. 10.08.2021 .

11. JIncT 00HOBJIEHMSI/ AKTYAJIM3AIUU
[Tporpamma akTyanu3upoBaHa: IEPECMOTPEHA, TOTIOJTHEHA.
BHeceHHble H3MEHEHHUS U JOTOJIHEHUS YTBEPKIEHBI Ha 3aceaHuu kKadeapsl Gusuku

KOHACHCUPOBAHHOI'O COCTOAHUA

IIpoTokon 3aceqanus kagpeapst ot 30.06 2020 1. Ne 9.
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