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1. CrpykTypa n 0011asi TPY10€MKOCTb JUCHHUTINHBI

OO0mas TpyA0eMKOCTh IUCIUIUTHHBI COCTaBISIeT 2 3a4eTHbIe equHuIb (72 yaca). Dopma
MIPOMEXKYTOYHON aTTECTAIlMU — 3a4eT

Ounas gopma
o0yueHus
Kypc 1
Cemectp 1
Jlekun 18
[IpakTrnyeckue 3aHATHS 18
JlaGopaTopHbie 3aHATHS -
Koncynpranumn 18
WToro ayIMTOpHBIX 3aHITHIA 54
CamocrosTenbHas padora 18
Kypcosas pabora -
OK3aMeH -
OO11ee KOTMYECTBO YaCOB 72

2. Ilesu ocBOeHUSI IMCHUTIIMHBI

Llenpt0o  W3ydeHUss  JUCUMIUIMHBI  sBiseTcss  (GopMHpoBaHME  3HaHMUH B 00JacTH
HKCIEPUMEHTAIBHBIX METOJOB HCCIIECJIOBAaHUS COCTaBa, CTPYKTYPHI, (DU3MKO-XUMHUECKHUX,
ONTUYECKUX M CHEKTPaJbHBIX CBOMCTB HAHOMATepUAIOB M HAHOCHUCTEM, YCBOEHHE
(yHIaMEHTAIBHBIX TMPHHIMUIIOB, Ha KOTOPBIX CTPOUTCS (YHKIMOHMPOBAHUE IMPHOOPOB ISt
UCCIIEIOBaHUH, (dopmupoBaHue y o0yyJaromuxcs olenpogeccuoHaIbHbIX u
podeccuoHaNbHBIX KOMIETEHIIUH.

3azayamMy M3y4€HHs NUCLUIUIMHBI ABIISETCS 3HAKOMCTBO C KOHCTPYKLHUEN HCCIENI0BATEIbCKON
anmnapaTyphbl, C YCIOBUSAMHU IKCIUTyaTallMH, ¢ BPEMEHHBIMU METOJIaMU HCCIIE€0BAHUN, OCBOCHHE
CTYA€HTaMH OCHOBHBIX NMPHUHIMIIOB pabOTHl C MpUOOpaMU, MOTyuyeHHE MPAKTUYECKHX HABBIKOB
IIPU IIPOBEICHUH UCCIEN0OBaHUMN.

3. Mecro mucuuimuiuabl B cTpykrype OIIOIL: ba3osasi yacts. 51.B./1B.04.02

Jlannas ydaeOHas nuciuIuiMHa BKitoueHa B pasfen b1.B.J1B.04.02006menpodeccuonanbHbiii" u
SIBJSICTCS] JUCITUTUTMHON 110 BBIOOPYOCHOBHOW 00pa3zoBaTenbHOM mporpamMmbl 03.03.02 dwusuka.
OcpauBaercs Ha | kypce, 1 cemecTp.
4. TpeboBaHus K pe3yabTaTaM OCBOCHHS JUCIUTUTMHBI
Komnerenmuu obyyarorierocsi, GopMupyemblie B pe3yabTaTe OCBOCHHUS AUCIUILTHHBL.
B pesynbraTe u3yueHus AMCHUILIMHBI OOYYAIOIIUICS JOJDKEH O00MalaTh CIEAYIOIUMU
KOMITETCHIIMAMU (pe3yJibTaTaMU OCBOEHUSI 00pa30BaTEIbHON TPOTrPAMMBI):

Koapl koMmeTeHInii
Coaepxxanue KoMIeTeHIHIA

VYK-6 Crioco0eH ynpaBisiTh CBOUM BPEMEHEM, BBHICTPAUBATh U PEATM30BbIBATH TPACKTOPHIO

CaMOpa3BUTHUA HA OCHOBC IIPUHIIUIIOB 06paSOBaHI/I$I B TCUCHHE BCCH JKM3HHU




I1K-3 TOTOBHOCTBIO PHMEHSTh Ha MPAKTUKE MTPO(ECCHOHATbHBIE 3HAHHS TEOPHUH U METO/IOB

(U3NYECKUX UCCIICIOBAHUIA

B3anMocCBsI3b TUTaHUPYEMBIX Pe3yJIbTaTOB OOYYEHHs MO AWCHUILIHHE ¢ (POpMHUPYyEMBIMU
kommerennusamu OITOIT:

KoMnerenuuun
Kon IInanupyemsble  pe3yabTaTbl  O00y4YeHHSl, COOTBETCTBYIOLIHE
®opmya ¢popmupyembiM kommnereHusiM OITOIT
HPOBKAa
3HaTh: Ymern: Baapers:
YK-6 Cnocoben Br1Opatp HYKHBIH JIOJDKEH IeMOHCTpupoBaTh | HaBbeikamu
YIIPaBIATH CBOUM SKCIIEPUMEHTAIILHBIN CIOCOOHOCTH U HACIIOJIb30BaAHMA
BpEMEHEM, METOJ JUIs [TOJIy4YEHHUs TOTOBHOCTb: MOTy4CHHBIX
BBICTpauBaTh U TOM WM HHOH OpueHTHPOBAThCA 3HaHUH B 00nacTH
peann30BbIBAThH HH(pOPMALIUHU O COBPEMEHHOMN HaHOTEXHOJIIOT U
TPAEKTOPHIO CBOMCTBaX npobnemaTuke 1 Hanbonee | AW PCLICHHA
CaMOpa3BUTHA Ha HaHOCTPYKTYDP. aKTyaJbHBIX 3a7adax npoeccHOHANBHbIX
OCHOBE IIPUHIMIIOB HAHOTEXHOJIOTUI 3afad
0o0pa3oBaHsI B
TEYEHUE BCEH
KU3HI
IIK-3  [roToBHOCTHIO Br16path HYKHBII cnonbs3oBaTh MmeTb
MPUMCHSITH Ha AKCIEPUMEHTANTbHBIN MH()OPMALMOHHBIE CPEICTBA  [IPE/CTABICHHE O
IMpaKTHKE METOX JUId IojlydyeHuss [ TEXHOJIOTMH, B T.H. COBPEMEHHBIX
mpodecCHOHANbHBIC | TOW MM UHOU OPUTHHAIBHBIC HAYTHBIC MeToaax
BHAHUS TEOPHH U UHPOPMALHH O MOHOTpaUK U CTATRH VIS piecrieoBaHUs i
MeTO10B (PM3MUECKHX | CBOHCTBAX ?:;;E:IE’;:;HHH Oy eHns
pcclieIoBaHUiM HAHOCTPYKTYP. Pe3yNbTAToB HAaHOCTPYKTYD;
M37araTh MOJYYCHHYIO
MH(OPMAIIHIO U
[PEICTABIATH PE3yIbTATHI Obnanats
(bM3MYECKMX UCCile0BAHMI SHaHMAMH O
MPaKTUYECKOM
UCTIONB30BaHUU
HAaHOTOXHOJIOTHH.

ITpu npoBeneHnH y4eOHBIX 3aHATHH OoOecleYnBaeTCsl pa3BUTHE Y 00YYarOIUXCsl HABBIKOB
KOMaHIHOU pabOThl, MEXKIMYHOCTHOW KOMMYHUKAIIUH, IPUHATUS PELICHUH, JINJCPCKUX KaueCTB
(BKJIIOUAsl IIPU HEOOXOJUMOCTH IIPOBEAECHUE MHTEPAKTUBHBIX JIEKLUH, IPYNIIOBBIX AUCKYCCHM,
pPOJIEBBIX UIP, TPEHUHIOB, aHAJIW3 CUTyallUd W HUMUTALMOHHBIX MOJIENEN, IpernoaaBaHue
JUCHUIUIMH (MOJyJei) B (opMme KypcOB, COCTaBIEHHBIX Ha OCHOBE pe3yJIbTaTOB HAy4YHbBIX
UCCIICIOBAaHM, B TOM YHCJIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH U MpodecCHOHANBHOM
JIeATETLHOCTH BBIITYCKHUKOB U MTOTPEeOHOCTEH paboTomaTeseii).
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5. Conepxkanne U yueOHO-MeTOAMYECKAsA KAPTa JUCHUIJIMHBI

Home
p HanMeHoBaHue TeM (BOIPOCOB), JansTus CamocrosiTeqbHass padoTa @ Jlutepa
Heel . OPMBI KOHTPOJIS
HU3y4aeMbIX 10 JAHHOH JAUCHHUILINHE CTY/ICHTOB Typa
" I np Conepxanue Yacer
1-2 Beenenue OYHKIIMOHANIbHBIE HAHOMATEPHUAIIbIL: VYerublit onpoc, OcHh.1-
Kitaccuuranms HanooGseKToB HU3KOPa3MepHbIC 00BEKTHI; TOHKHE COOOIIEHHS 110 5,
CJIOH, TUIEHKH; HAaHOIIPOBOJIOKH, BOIPOCAM TEMBI, Jlom.
[TOJIMMEPHBIE HAHOMAaTEPHAJIbL. KOHCTIEKT. [1,2]
2 2 NHTennexkTyanbHble 2
HaHOMAaTEePHUAaJIbl: 00bEMHEIE,
MTOJITMMEPHEIE ¥ OMOMAaTepUaIbI
34 OtHOcHTENbHAS POJIL (PU3NYSCKUX M XUMHICCKHUX CootHoteHme mIomaznei YerHbrit omnpoc, OcH.1-
CBsI3e M B3aUMOJICHCTBHM  NPUMEHHUTENIBHO K HOBEPXHOCTEN HAaHOOOBEKTOB JOKJIaJl, KOHCIEKT, 5,
HAaHOOOBEKTaM 2 2 pasIuIHOl pOPMBI U HX 2 Jlom.
00BEMOB [1,2]
5-6 Oco0ble pu3nUecKue 1 XUMHYECKHE CBOHCTBA Oco0sble cBOMiCTBa Ycrablit onpoc, OcH.1-
HAaHOYACTHIl U HAHOCTPYKTYPHPOBAHHBIX MaTepPHAIIOB. HaHOOOBEKTOB, O0YCIIOBJICHHEIC JTOKJIaJ], KOHCTIEKT, 5,
3aBHUCHMOCTH CBOKMCTB OT pa3Mepa YacTHIl OTPOMHOI TTOBEPXHOCTHOHN SHEPTUU: Jlor.
JIOTISI TIOBEPXHOCTH B [1,2]
HaHOMaTepuaiax, BeTHIrHa
2 2 ITOBEPXHOCTHOW SHEPIUU B 2
HaHoMaTtepuanax. ITosepxHocTy U
TeOMETPHUYECKUE pa3Mephl
KkpuctamioB. [loBepxHOCTD U
TeOMETPUYECKUE pa3Mephl
HaHOOOBEKTOB
7-8 WneanbHas U peanbHas KPUCTAUIMYECKHUE CTPYKTYPBI ) 2 CooTHoleHne auena YcTHBIH ompoc, OcH.1-




HaHOpa3MEPHBIX MaTePUAIIOB.

MNOBCPXHOCTHBIX aTOMOB

KOHCIICKT, JOKJa1d,

[ToBepxHOCTHBIE SIBIICHUS u
MeK(azHbIe TPOLIECCHI

HAaHOOOBEKTOB Pa3NIUIHON (HOPMBI U
aTOMOB, HAXOAALINXCS B UX 00beMe

Horm.
[1.2]

9-10

DOU3UKO-XUMHUYECKHE OCHOBBbI

HaHOCTPYKTYPHPOBAaHHBIX MAaTEPUAIIOB.

TCpMOI[I/IHaMI/IKa SIBIICHUI B HaHOCHCTEMaAX.

KBa3I/IpaBHOBeCI/Ie B HAHOCUCTCMaAXx.

(hopMupoBaHu

I'panunist 3epeH B
HaHOCTPYKTYHPOBAaHHBIX

MaTepHaax. [ToBepxHOCTHOE
HaTspkeHue.  Kpaesoit  yronm u
CIISTUICHHE C TOoBepxHOCThIO. O
poaM  BS3KOCTH  BOABI  IIPH
HaHOMAacIITaAOMPOBAHHH.

IToBepxHOCTHOE HAaTsDKCHUE.

Oddekr goToCa.

VYerHbIi onpoc,
KOHCTIEKT, JOKJIa,

OcH.1-

Jorm.
[1,2]

11-12

Kuneruka IMpOUECCOB B HAHOPA3SMECPHLIX CUCTEMAX.

Temmeparypsl ~ CaMOBO3TOpaHMUS,
CaMOBOCTIAMEHCHUS. [Ipupona
karanmsa. [lmomane moBepxHOCTH
HaHouactull. Karammsaropel Ha
OCHOBE

TIOPUCTBIX MaTE€pHajIOB

YerHBIi onpoc,
KOHCIIEKT, JJOKIAN,

13-14

3JICKTpOHHO€ CTPOCHHUEC HAHOYACTHUII. HOBGI[CHI/IC
3J'IeKTpOHHOI>i MMOACHUCTCMBI B HAHOMATCpHUaIax

OKCHTOHHBIE  TIEPEXOABI B
CIIEKTpax

HaHOKPHUCTAIIINYECKUX
IOJIyIIPOBOJHHUKOB. N3menenune
INUPYUHBlL  3AIPEIIEHHOM  30HBIL
Onenka pasMeEpoOB HAaHOYACTHI[ I10
CIIEKTpaJIbHBIM JaHHBIM.

VYcTHBIH ompoc,
KOHCTIEKT, JOKJIaJ,

OcH.1-

Jlom.
[1.2]

15-16

dusnueckue Hu XUMHYECKHE CBOWCTBa
HEOPTaHUYCCKUX YIOPSAIOUYECHHBIX HAHOCTPYKTYp H
KOMITO3UITMOHHBIX MaTEPHAIIOB

IIna3monsl. Ilopucteie  cTekia.
IIpumepsi HU3TOTOBJICHUS
HaHOCTPYKTYp Ha UX OCHOBE.

VYerHbIi onpoc,
KOHCTIEKT, JOKJIaJ,

OcH.1-

Jorm.

MexaHu3Mebl
TPaJULIUOHHBIX
MOJUKPUCTAINYECKUX MATEPUAIIOB.

pazpyLieHus]

[1,2]




MexaHuueckue CBOCTBa
HAHOCTPYKTYPUPOBAHHBIX
MAaTEpUAIOB.

17-18 | Kiaccudukarms HaHOOOBEKTOB Ponb cTpykTypHBIX eheKToB B VYcerHbIi onpoc, OcHh.1-
00pa30BaHNU JIEKTPOHHBIX KOHCIIEKT, JOKJIaT, 5,
2 2 COCTOSTHUW B MOJIEKYJIAPHBIX 2 Hor.
KpHUCTaJIaxX. [1.2]
UTOoro 18 18 18

Ta6éauua 3 — [Mepeyenn Tem J1a60PATOPHBIX 3AHATHIA

No IIpumepHslii nEpEeUEHb TUeM MPaKTUYECKUX T OGmen, 1
3aHATHH
1 2 3 4
1 Knaccudukariyst HAHOOOBEKTOB 4
CooTHoleHHe MIoI1a el MoBepxXHOCTeN
HaHOOOBEKTOB Pa3NUIHON (POPMBI U X
00bEMOB
2 MexMOTIeKyIIpHBIE B3aUMOICHCTBUS 8
OTtHOcHTENBHAs PONTb GUIUUECKUX U
XUMUYECKUX
CBSI3eH ¥ B3aMMOJICUCTBHI
MPUMEHHATENILHO K HAHOOObEKTaM
3 | CooTHomeHHe  uucia  MOBEpXHOCTHBIX | OcoOble GU3NUECKUE U XUMHUYECKHE 4
aTOMOB HaHOOOBEKTOB Pa3IMYHON (HOPMBI U | CBOWCTBA HAHOUACTHUII U
aTOMOB, HAXOAAIINXCS B UX 00beMe HaHOCTPYKTYPHPOBaHHBIX
MaTepHayioB. 3aBUCUMOCTb CBOMCTB
OT pa3Mepa 4acTHI]
4 CTpyKTypHBIE  Marmdeckue 4wcina | MpeanmpHas 51 peanbHas 4
IPaHCLICHTPUPOBAHHON H KPUCTA/UIMYECKUE  CTPYKTYpPBI
reKCaroHaJIbHOM MJIOTHEHIIEH CTPYKTYP HAaHOPa3MEPHBIX MAaTCPpHAJIOB




IloBepxHocTHast »Heprusi. Boiuucnenue ee | [loBepXHOCTHBIE SBJICHUS U 4
3HAYeHUS] AN PasNMuYHBIX  rpaHel | MexkdaszHbIe MPOLECCH
KpHCTaJlIa, B ABJICHUSAX CaMOCOOpPKU
®opmyna TomcoHna u TepMmoauHaMuKa SIBICHUN B 4
TPaHULIBI €€ IPUMEHUMOCTHU HaHocucTeMmax. KBazupaBHoBecue B
HaHOCHCTEMAax
Ilopssmok W CKOpPOCTh  peakuui B| Kuneruka IIPOLIECCOB B 4
HAHOYACTALAX HaHOpa3MEPHBIX CHCTEMax
CrexkTp SHEpPruid, CBOWCTBAa JJIEKTPOHA H | DJIEKTPOHHOE CTPOCHHE HAHOYACTHII. 4
IPOTOHA, HAXOAAIIMXCS B NMOTEeHUMANbHBIX | [loBeneHME DIEKTPOHHOM
SAMax pa3’IuyHOrO MOJICUCTEMbI B HAHOMAaTepHajax
pa3mepa
I[Ipumeyanus:

— Bece BHUJbI y‘IGGHOﬁ pa6OTLI MOTYT IPOBOAUTHECA JUCTAHIMOHHO Ha OCHOBAHUU JIOKAJIbHBIX HOPMAaTUBHBIX aKTOB.

— B memsix peanuzanuy MHIUBHIYaTbHOTO MOJXO0/A K O0YYEHHUIO CTYJICHTOB, OCYIIECTBISIOMMX yUeOHBIN Mpoliece M0 WHIAWBUAYATbHON TPaeKTOPHH B
paMKax WHIVUBHIYyaJbHOTO padodvero IUiaHa, M3yYeHHE JAHHOW NUCIHMIUIMHBI MOXKET OCYIIECTBISATHCS Yepe3 MHAMBHIYAIbHBIE KOHCYJIbTAIIMU HPEToIaBaTels
OYHO, B YacChl KOHCYJbTALIUH, IO 3JICKTPOHHOH MOUTe, a TaKke ¢ Ucnonb3oBaHueM Webex, miatdopMbel TUCTaHIIMOHHOTO o0y4yeHusi Moodle, muuHbIi KaOUHET
crynenra Ha caiite COI'Y, apyrux amementoB OMOC COI'Y.
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6. O6pa3oBare/ibHbIE TEXHOJIOTHHU

TpaIII/II[I/IOHHbIe JICKIIUU U MPAKTUYICCKHE (ceMnHapche) 3aHATUA C UCIIOJIB30BAaHHEM
COBPCMCHHBIX HWHTCPAKTHBHBIX TeXHOJIOTHi. JIEKIUM ¢ HCIOIb30BaHUEM MyanPIMC}IPIfIHI:IX
HpCSGHTaHHﬁ, J'ICKL[I/II/I-6CCC,Z[BI, JCKIHUH-AUaJIOru, 9BPUCTUYCCKUC JICKIIMH,
JICKOMHBU3YyaJIU3alliu, IMPAKTUYCCKUC 3aHATHA, caMOCTOATCIIbHAA pa60Ta CTYACHTOB,

KOMITBIOTEPHOE TECTHPOBAHUE.
Jlekuus-quanor — copepkaHue TMOJAETCs Yepe3 CEPHI0 BOIPOCOB, HA KOTOPHIC CTYIEHT
JIOJDKEH OTBEYATh HEMTOCPEICTBEHHO B XOJI€ JICKITUH.

JlaGopaTtopHoe 3aHsitHe- Qopma y4yeOHOro 3aHATUS, INPU KOTOPOH CTYAEHT IOA
PYKOBOJACTBOM IPENOJABaTEIs IIPOBOJUT €CTECTBEHHBIC WM HUMUTALMOHHBIE JKCIEPUMEHTBI
WIHM ONBITHI C LENbI0 MOATBEPKIACHUS OTACIBHBIX TCOPETHUYECKUX IOJOXKEHUM ONpPENEICHHON
y4eOHOH JUCHUMIUIMHBL, TNPHOOpPETaeT MPaKTHUYECKUE HABBIKM pabOThl € JIaOOpPaTOPHBIM
00opy0BaHUEM, 000PYOBaHUEM, BBIYMCIMTEIbHON TEXHUKOM, U3MEPUTEIHHOMN armnapaTypoH,
METOJIMKON DKCIEPUMEHTaJIbHBIX HccileoBaHUN. JlabopaTopHble 3aHATHUST HE TOJBKO
3aKpEIUIAIOT TEOPETUYECKUE 3HAHMSI, HO U IMO3BOJSIOT CTYAEHTY INTyOOKO M3ydaTh MEXaHHM3M
IIPUMEHEHU 3TUX 3HAHUM, OBJIA/IEBATh BAXKHBIM JUJIS CIICLUATIUCTAa YMEHUEM UHTEIUIEKTYaJIbHOTO
IIPOHUKHOBEHUS B TE€ €CTECTBEHHO-TEXHUYECKUE WINM IIPOM3BOJCTBEHHBIE IPOLECCHI, KOTOPHIE
UCCIIEAYIOT Ha JabopaTopHOM 3aHsATUU. [lon BiusHUEM 3TON (OPMBI 3aHATUI CTYJCHTOB YacTO
BO3HUKAIOT HOBBIE MJIEM HAYYHOIO M TEXHHYECKOIO XapaKTepa, KOTOpbIE HCIOJIb3YHOTCS B
KypPCOBBIX, KBATU(UKAIIMOHHBIX, JUIJIOMHBIX paboTax. JlabopatopHbie 3aHATHS B 3HAUNTEILHON
CTENEeHN 00eCneunBalT OTPabOTKY YMEHMH M HAaBBIKOB NPUHITHUSA NPAKTUYECKUX pEIICHUil B
peanbHBIX YCIOBUAX IIPOU3BOACTBA.

JlaGopaTopHbIe 3aHATHUS HE TOJIBKO 3aKPEIISIOT TEOPETUUYECKHE 3HAHUs, HO U MO3BOJISIOT
CTYIEHTY TIyOOKO H3y4aTb MEXaHW3M INPUMEHEHMsI 3TUX 3HAHUM, OBJAJEBATh BaXXHBIM MJIs
CHELMAIMCTA YMEHUEM HHTEIUIEKTYaJbHOTO IPOHUKHOBEHHS B T€ €CTECTBEHHO-TEXHUYECKUE
WIA TIPOM3BOJICTBEHHBIC TPOILECCHl, KOTOpBIE HCCIEAYIOT Ha JabopaTopHOM 3aHsATHH. llof
BIMSIHUEM HTOH (OpPMBI 3aHATHH CTYyIEHTOB YacTO BO3HMKAIOT HOBBIE HAEH HAYYHOIO U
TEXHUYECKOTO XapakTepa, KOTOpBIE HCIONB3YIOTCS B KYPCOBBIX, KBAIH()UKAIIMOHHBIX,
JUIUIOMHBIX pa0otax. JlaGopaTopHble 3aHATHA B 3HAYUTEIbHON CTENEeHH O00ecrneunBaroT
OTpabOTKy YMEHHMH M HaBBIKOB TNPHUHATHS TNPAKTHUYECKUX PELICHWH B PEaJbHBIX YCIOBHUSX
IIPOU3BOJCTBA.

[lepeuenp Tem nabOpAaTOPHBIX 3aHATUN ompezensercs pabouyedl mnporpamMmon y4ueOHOU
JUCIMIUIMHBL. KOIMYecTBO CTyIEHTOB Ha TaKMX 3aHATHSAX HE INPEBBIIIAET IOJOBUHBI
akazgemuueckoi rpymnmsl. [Ipuctynas k pabore B jabopatopuu, CTYIAEHTY CIEAyeT 3HaTh, YTO
m060€ HECOOII0/IeHNEe pAaCIMCAHUs 3aHATHI U JUCHUIUIMHBI Oy/I€T CYMTATHCS HApYILIEHHEM €ero
ciykeOHbIX o0si3aHHOCTe!. [IpenonaBaresns, KOTOPHIM BIIEpBbIE BCTPEYAETCS CO CTY/IEHTAaMHU Ha
BBOJIHOM 3aHSTHM, JOJDKEH O3HAKOMHUTh MX C OOLIMMM MpaBWiIaMu paboThl B JabOpaTOpHH,
KOTOpBIE OHH 00s13aHbl HEYKOCHUTEIBHO BBIMOIHSITD.

OnnaiiH-ceMMHAP — Pa3HOBUIHOCTh BeO-KOH(EpPEHIINH, POBEACHNE OHJIAH-BCTPEY WIIH
npeseHTauuid depe3 VHTEepHET B peXuMe peanbHOro BpeMeHHM. Kakaplii U3 y4acTHUKOB
HAXOAMUTCS Y CBOEr0 KOMIIbIOTEpa (CPEICTBA CBSA3M), a CBS3b MEXKIY HUMH IMOJIEPKUBAETCS
yepe3 VIHTEpHET MOCPEACTBOM 3arpyaeMoro IMpHJIOKEHHUs, YCTAaHOBJIEHHOTO Ha KOMIIBIOTEpE
KaxJ1oro ydactHuka (Zoom, Meet, Skype u ap.).



Buneoxondepennusi — ceanc BuneokoHdepenicszu (BKC) - »93to  TexHomorus
WHTEPAKTUBHOTO B3aMMOJICHCTBHSI IBYX M 0OJiee y9aCTHHKOB 00pa30BaTEIbHOTO Iporecca s
oOMeHa uHpOpMaLUeil B peaJbHOM peXUME BPEMEHH.

Hcnonb3yloTcsi  MHTEPAKTHBHbIE  METOJbl  OOyuYeHMs: CHUTYallMOHHBIE  3aJauu,
UCCIIEIOBATENIbCKUIT METOA OOYy4YeHHMs, [EeJIOBBIE WIPHI, TOATOTOBKA W IyOJIMYHAasl 3aIIuTa
pedepatoB. Mcnonb3yroTcs  peHTHHIrOBas TEXHOJOTHS, TEXHOJIOTMH  JIUCTAHIMOHHOTO
oOyueHus.Mcnonp3yloTcss HMHTEpAaKTUBHBIE METOABl OOY4YEHMs: CHUTYallMOHHbIE 3a/ayH,
UCCIIEIOBAaTEeNIbCKUIT MeTOA OOy4YeHMs, [eJIOBbI€ WIPHI, MOATOTOBKA W IMyOJIMYHas 3aliuTa

pedeparos.
TexHoJIOTHS  JJEKTPOHHOIO O00y4yeHHsi (peaju3yeTrcs TMpPUd  TMOMOIIM  DJICKTPOHHOMN

uHpopMalmoHHo-o0pazoBarensHoi cpeasl (DMOC) COI'Y npu ucnons3oBanuu pecypcos IbC,
IIPU MIPOBEIEHUU aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOT'O TECTUPOBAHUS H T. 1I.).
Ucnonw3yrorcss  OauibHO-pEHTHHTOBAas  CHUCTEMa  OICHKM  3HAHWH, TEXHOJOTHH C

MIPUMEHEHHUEM JUCTAaHIIMOHHOTO o0y4eHus Ha miardopme http://Ilms.nosu.ru/ Ilpumevanusi:

- Bce Buamnt yqe6H0171 paﬁoTH MOTYT IHIPOBOAUTHCA MOUCTAHIMOHHO HA OCHOBC JIOKAJIbHBIX

HOPMAaTHUBHBIX aKTOB.

7. YueOHO-MeTOANYeCKOe o0ecnieYeHrne CaMOCTOSITeIbHOI padoThl
CamocrosTenbHas paboTa 00y4yarouxcs SBISETCS OJHUM U3 BUAOB yU€OHBIX 3aHSATHIA.
CamocrosTenbHas paboTa MPOBOAUTCS € LEIBIO:

— CHCTeMaTH3allMM M 3aKPEIUICHHUs] MOJYYCHHBIX TEOPETHUUECKUX 3HAHUW M MPAKTUYECKUX

YMEHUI 00y4aroLIixcs CTyIEHTOB;

— yrayOJNeHus U pacuIupeHus TEOPETHUSCKUX 3HAHUI;

— ¢opMupoBaHHS YMEHUH UCHOIB30BaTh HOPMATHUBHYIO, TPABOBYIO, CIIPaBOYHYIO

JIOKYMEHTAIMIO U CHeIMATBbHYIO TUTEPATYPY;

- bopmupoBaHUS  CaMOCTOSATEIHHOCTH  MBIIUICHUS, CIIOCOOHOCTEH K  CaMOPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHHIO M CaMOpeaIn3allii; — pa3BUTHSI UCCIIEI0BATEIbCKIX YMEHUH.

CamocrosaTenbHas paboTa OOyYaIOMIMXCS OCYIIECTBIISIETCS Ha MPOTSHKECHUM H3YyYEHHsS BCei

JUCLMIUTUHBI B COOTBETCTBUU C YTBEPKACHHON B y4eOHOM IUIaHE TPYIOEMKOCTBbIO U COCTOUT

u3:- pabOThl CTYACHTOB C JIEKIMOHHBIMU MaTepuajaMH, TIOMCKa M aHaiIM3a JUTEpaTypbl U

AJIEKTPOHHBIX UCTOYHUKOB MH(POPMAIIUH T10 3aJaHHOH TeMe;

- BBITIOJIHEHUS 3aJaHMi JUIsi caMocTosATenbHON padotsl B OOC COI'Y;

- U3Y4YEHHs] TEOPETUYECKOTO M CTAaTUCTHUYECKOIO0 MaTepuaia A MOATOTOBKM K CEMHHAPCKUM
3aHATHUSIM;

- IOATOTOBKH K 3K3aMCHY.

CaMocTosTenbHast pa60Ta CTYACHTOB MPOBOAUTCA B BHUAC IHCBMCHHBLIX IOOMAITHUX
3aJaHuii (B TOM YHCJE, Pa3HOYPOBHEBBIX 3a/IaHUi), IMOATOTOBKH KOHCIEKTOB IO TEeMaM
MPAKTUICCKUX 3aHATHH. CTYI[GHTLI IINUCBMCHHO BbIINIOJHAKT 3aJaHUA OJIsd CaMOCTOSITEIILHOU
paboThI, TMOJB3YSACH TEOPETUYECKHUM MarepuajaoM (JeKuuHM, YydeOHas JWTeparypa u
MHTEPHETPECYPCHl MO JAaHHOH TeMe), Mocie 4ero MPOBOAUTCS OOCYKICHHWE NaHHON TeMbI MOJ
PYKOBOJICTBOM TIpEIoIaBaTelIsl.


http://lms.nosu.ru/
http://lms.nosu.ru/

Bormpockl, BEIHOCHMBIE Ha CAMOCTOSITETIFHOE U3YUYCHHE, a TaKKe yuyeOHasl TuTeparypa u
METOAMYECKUN MaTepHasl 10 OpPraHU3allMh CaMOCTOSITEILHOW PabOTHI CTYJIEHTOB OTPa)KEHBI B
YuebHo-meTouueckoil kapre qucuuiuinabl «Heoprannueckas xumus» (Tabm. 5.1.), a Taxke Ha
caiite  mucranmmoHHoro oOydyenus COI'Y  mmomanka cucremsl «MOODLE» 1o
cceuike:http://lms.nosu.ru/.

[To kaxmoit W3 TeM A CaMOCTOSITEILHOTO HW3Y4YEHUs, TPHUBEIECHHBIX B pabodeit
nmporpamMme, CTyJIEHTaM CJIeyeT CHaudaja MPOYUTaTh PEKOMEHJOBAaHHYIO JUTEpATypy U MpU
HEOOXOAMMOCTH COCTaBUTh KPATKUH KOHCIEKT OCHOBHBIX ITOJIOKCHHWM, TEPMHHOB, CBEICHUU,
TPeOYIOMINX 3aIOMUHAHUS U SBISIONIUXCS OCHOBOIOJIATAIOIINMU B ATON TEME.

[Ipy monaroroBke 3aJaHUi IO CaMOCTOATEIBLHOM paldoTe CTyJIeHTaM HeOoOXOaMMO
OpPUEHTUPOBATHCS HAa KOHCIIEKTHI JIEKIIUM, PEKOMEHIyEMYIO JIUTEPaTypy.

Jlist paciivpeHust 3HAaHWH 10 TUCIUTUTMHE PEKOMEHYeTCs UCTIONb30BaTh IHTepHET-pecypChl:
IIPOBOIMTH MTOUCK B PA3JIMYHBIX CHCTEMaX, TAKUX KakK OOIIHE ITOMCKOBBIC CUCTEMBI:

www.yandex.ru,www.google.ru, a Tak:Ke CIeHaIbHbIE IIONCKOBBIE CUCTEMBI:

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

3aganus A1 CaMOCTOSITEIbHOM PadoThl CTYICHTOB 110 AUCHHILIMHE
CamocTosiTenbHast paboTa CTyAEHTOB, IPEIYyCMOTPEHHAs yU4eOHbBIM IUIAHOM, JOJIKHA
COOTBETCTBOBATH Oo0JIee IITyOOKOMY YCBOCHHIO H3y4aeMoro Kypca, GOpMUpOBaTh HaBBIKH
UCCIIEIOBATENLCKOM  pabOoThI U OpUEHTHPOBATh CTYJEHTOB  Ha yMEHHE
INPUMEHSTh TEOPETUYECKHE 3HAHUS Ha TIPAKTHKE.

3amaHusa JUIs CaMOCTOATENBHOM pabOThl COCTABIAIOTCS MO pas3jienaM U Temam, IO
KOTOPBIM HE MPEIYyCMOTPEHBbl ayJUTOpHbIE 3aHATHUs, JUOO0 TpeOyeTcsl AONOJHUTEIBHO
npopaboTaTh M MPOAHATU3MPOBATH PACCMATPUBAEMBIM MperojaBaTesieM MaTepuan B o0beMe
3aIIAaHUPOBAHHBIX YaCOB.

BaHaHI/IH 110 CAMOCTOSITEIILHOM pa60Te 10 JUCHUIIJIMHE MOTYT OBITh CJICAYyIOIHUX BUOB:

*  KOHCIIEKTHPOBAaHME MEPBOUCTOUHUKOB U JAPYroil yueOHOM TuTepaTyphl;

* mpopaboTka yuyeOHOro marepuana (IO KOHCHEKTaM JIeKIMH y4eOHOH M HaydHOMU
JUTEepaType) W MOJArOTOBKA JIOKJIAJ0B HAa CEMHHApaXx W MPAKTUYECKUX 3aHATHUAX, K
Y4YacTHUIO B TEMaTHUECKUX JUCKYCCHUSX U AEJIOBBIX UIPax;

*  BBINIOJHEHUE KOHTPOJBHBIX paboOT, TBOPUECKUX (TIPOSKTHBIX) 3a/1aHUM;
*  pelieHue 3ajay;

*  MOJENUPOBaHWE W/WIN aHAIN3 KOHKPETHBIX MPOOIEMHBIX CUTYaIUi;
* aHaJW3 CTATUCTUYECKHX U (PaKTUUECKHX MATEPUAJTIOB, COCTABIICHHE BBHIBOJOB HA OCHOBE

IIPOBEACHHOIO AHAJIA3a U T.[I.

PesynpTatel  caMOCTOSTENBHONW  pabOTBI  KOHTPOJIMPYIOTCS — TperojaBaTreieM U
YUYUTBIBAIOTCS MPHU aTTeCTaluu cTyAeHTa (3k3ameH). [Ipu 3TOoM mpoOBOISATCA: TECTHPOBAHUE,
JKCIPECC-OIIPOC HA CEMHUHAPCKUX U MPAKTUYECKUX 3aHATHAX, 3acCiyLIMBAaHHUE JIOKJIAJOB,
MpoBepKa MUCbMEHHBIX paboT U T.1.

CamocTosTenbHass paboTa CTyIEHTOB BKJIIOYAET BBINOJHEHHE JOMAIIHUX 3aJaHui K
KOKIOMY JTaOOPaTOPHOMY U MPAKTHYECKOMY 3aHSATHIO. 3aJaHus COACPKAT YCTHYIO TIOJATOTOBKY
M0 TEOPETUUYECKIM BOIIPOCAM.

I[J'IH IIOATOTOBKKW K 3aHATUAM CTYACHTBI IIOJIB3YIOTCA yLIe6HI/IKaMI/I n yLIe6HBIMI/I

HOCO6I/IHMI/I, YKa3aHHbIMU B CIIMCKE peKOMeHIlOBaHHOﬁ JINTCPATYPBHI, a TaK¥KEC
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WHTEPHETUCTOUYHHKaMU. Bce wMeTonuueckue MaTepualibl IPEACTABICHBl B CUCTEME
nucranimonHoro ooyuenus COI'Y (Caiit /10 COI'Y na miomanke cuctembl « MOODLE» 1o

ccouike:http://Ilms.nosu.ru/).

MeToauueckue PEKOMEHAANUHA IO UCITOJb30BAHUIO I/IH(l)OpMaHHOHHO-KOMMyHI/IKaTHBHLIX

TeXHOJIOTHil 00y4eHust

Jlyis u3yueHus JIEKIIMOHHOTO MaTepuana JUCHUIUIMHBI TPUMEHSIOTCS ayJHOBH3YyalbHbIC
(MybTUMEIUHHBIE) TEXHOJOTUH, KOTOpbIE HE OTPULIAIOT TPAAUIMOHHBIE, NPOBEPEHHBIE
BpEMEHEM METOIbl TPENOJaBaHUsA, HO, NpPH OTOM, OHH TIOBBIIIAIOT HATJSAHOCTH,
MH(GOPMATUBHOCTb, ONEPATUBHOCTh B MoOjadye WH(GOPMALUHU, MO3BOJSIOT HKOHOMHUTH BpeEMs
3aHSITUH.

Kaxmoe mnpaktuueckoe (CEMHUHApPCKOE) 3aHATHE HMMEET CBOW 0colOyio  Gdopmy
MPOBEJICHUS, CBOIO METOJIOJIOTUYECKYIO CIenn(UKy, Y4TO IMO3BOJSICT Pa3BUBATh y CTY/IEHTOB
pa3inuHble KakK OOILIEKyJIbTypHble, TaKk M MpodeccuoHanbHble KommneTeHIHH. llocTaHOBKA
mpoOJieMbl, pa30op aKTyaJbHBIX KOHKPETHBIX U THUIIOTCTHYECKHUX CHUTyallud, CO3JIaHue
aTMocdepsl Juaora Mex/ay MpernoiapaTteseM U rpynnoi mo3BoiseT padboTaTh HHANBUAYAIbHO U
B MallbIX TpyNmax, KOJUICKTHBHO OOCYXJAaTh OIpEICICHHBIA TeMaMu MaTepual, a TakKkKe
MHUIUUPOBATh CAMOCTOSATENbHYIO paboTy cTyneHTOB. [Ipu ocMbICieHnn cofepKaHusl BOIIPOCOB
MPAKTUYECKHUX 3aHATUH TpeceayeTcs ellb COOMI0aaTh MPEEMCTBEHHOCTh B MTPO(hecCHOHATEHOM
U B TBOPUYECKOM Pa3BUTUU CTYICHTOB.

KoHTponb camocTosTeNnbHOM paboThl CTYJCHTOB IMPH3BaH CHENaTh MPOIecC OO0ydeHUs
Oosee 1ENOCTHBIM M opraHudHbIM. Ero 3agada He ocTaBUTh 0€3 BHUMaHHS Jlaxe, Ha TEPBBIii
B3TJIS1/I, MAJIO3HAYUTEIILHBIC BOIIPOCHI.

By yaeOHBIX 3aHITHIA Opraamu3arnus AesITeTbHOCTH CTYIeHTa

Jlexkuust [locemieHne JNEKUMOHHBIX 3aHATUH M KOHCIEKTHUPOBAHUE JIEKIMOHHOIO
Marepuayia SIBJISETCS HETOCTATOYHBIM YCIOBHUEM JJI YCIEIIHOTO YCBOEHUS
TUACTUTUINHBL. CTyIeHTY HE0OOXOIUMO CHCTEMATHIECKH paboTaTh ¢ yueOHOH
U METOAMYECKON JUTEPAaTypod, PEKOMEHIYEMOM IO KaKIOMY paslely
JICKTOPOM, JOINOJHAA KOHCICKT JIGK]_[I/II‘/'I HCO6XOZ[I/IMI)IMI/I TIOSICHCHUSIMH,
YTOYHCHHUSMU W TEPMHUHAMH MO H3y4aeMoil Teme. HeoOxomumo mucartb
KOHCIICKTBI JICKIIUH: KpaTKo, cxemaTtn4Ho. [locrmenoBaTenbHo (GUKCHpPOBATH
OCHOBHBIC TIOJIOXKEHHS, BBIBOABI, (DOPMYIHUPOBKH, OOOOIIEHUS; TOMEYaTh
BAKHBIE MBICIIM, BBIACIATH KJIIOYEBBIE CJIOBAa, TepMUHBL. IIpoBepsTh
TEPMUHBI, TOHATHUNA C TIOMOIIBIO YHITUKIIONEIUMN, CIOBapeu, CIPaBOYHHUKOB C
BBIMMCHIBAHUEM TOJKOBAaHWH B TeTpaab. OO0O3HAYUTH BOMPOCH], TEPMHUHBI,
marcpual, KOTOpBIfI BBI3BIBACT TPYAHOCTH, ITIOMCTUTH U IOIBLITATHCA HaWTH
OTBET B PEKOMEHIyeMou nuTeparype. Eciam camMoCTOSTENbHO HE ynaercs
pa3o0parbcs B Marepuaie, HeoOXoauMo chOopMyITUPOBaTh BOIPOC U 33JaTh
MPEeNoJaBaTEI0 Ha KOHCYIbTAIlUH, Ha IPAKTUYECKOM 3aHSITUH.

MpakTuyeckue 3auaTusa | [IpakTHYeckne 3aHATHS HampaBiICHbl Ha (GOPMHPOBAHHE MPAKTHYECKUX
YMEHUI, CBSI3aHHBIX C OpraHu3aludel aKTUBHOIO  B3aUMOJIEHCTBUS
YYaCTHUKOB 00pa30BaTeIbHOTO Tpollecca M0 M3YYCHHIO Marepuala,
3aKpEIUICHUE TPAKTUYCCKUX HABBIKOB JIISl PEIICHUS NPOECCHOHAIBHBIX
3agad. [Ipu moAroToBKe K 3aHATHSAM HEOOXOIUMO TOBTOPUTH JEKIIMOHHBIN
Marepyal IO H3y4yaeMOil TeMme, H3YYUThb MaTepuai, PEKOMEHIOBAHHBIN
MpernojaBareieM Mo couckaM Juteparypbl. [IoAroToBka K MpakTUYECKUM
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3aHATUAM [peciieAyeT [BE OCHOBHBbIE I€JIM: IE€pBO€ - IIOBTOPEHHE
M3y4eHHOro Mmarepuana. 11 3TOro MCIHONB3YIOTCS KOHCHEKTHI JIEKIHH,
peKOMeHI0BaHHas 15 OCHOBHas W JONOJHUTENbHAs JUTEpaTypa; BTOPOE -
yri1y0OJeHre 3HaHui 1Mo Teme.

ITucbMeHHbIE JOMALIHUE | 3HAKOMCTBO C OCHOBHOH U JIOTIONHUTEILHONH JHUTEPaTypoH, BKIIOYAS
3a1aHUA CIIPAaBOYHBIC W3/IaHUs, 3apyOeHblEe WMCTOYHUKH, KOHCIIEKT OCHOBHBIX

(KOHCIEKT) MOJIO’)KEHUH, TEpPMUHOB, CBENEHWH, TpeOYIOIMX 3alOMHUHAHUSI U

SIBJISTFOIIIMIXCSI OCHOBOIIOJIATAIONTUME B 3TOH TeMe. COCTaBICHHE KOHCIIEKTOB

10 MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHUKAM U JIP.

[Ipr TOATOTOBKE K 3aHATHIO HEOOXOIWMO OPHUEHTHPOBATHCS Ha KOHCIEKTHI

JIEKIHUHA, PEKOMEHAYEMYIO JIUTEPATYpy.

[To xaxmoi w3 TeM IS CaMOCTOSITEILHOTO HU3YYCHHs, MPUBEICHHBIX B

pabouell mporpamme, CIEAyeT CHayalla MPOYHTaTh PEKOMEHIOBaHHYIO

JUTEpaTypy U IPH HEOOXOIUMOCTH COCTABUTh KPATKUH KOHCIIEKT OCHOBHBIX

MOJIO’KEHUH, TEpPMUHOB, CBENEHWH, TpeOYIOIMX 3alOMHUHAHUSA U

SIBISIFOLLMXCS OCHOBOIIONIATAIOIIUMU B 3TOU TEME.

Hns pacmmpeHuss 3HaHUW MO AUCHUIIIMHE PEKOMEHAYETCS HUCIOIb30BaTh

HNurepHer-pecypchi:

MPOBOJAUTH IOWCK B PAa3jMYHBIX CHUCTEMax, TAKMX Kak OOIINe TOMCKOBBIC

cucreMbl: www.yandex.ru, www.google.ru, a Takke cCrenUalbHbBIC

MOMCKOBBIE CUCTEMBI: WWW.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTpoabnas paéora Ilenms KOHTPOIBHON pabOTHI - TIPOBEPKA Pa3BUTHsI HABBHIKOB, YCBOCHHUS
(MuCcbMeHHas) M 3aKpEIUICHWS MaTepuajia, IMOIYyYECHHBIX NP M3YYEHUH TUCHUAIUIAHEBI, U
BBITIOJIHACTCA CTYACHTaMU 3a04YHOI'O 06yqu1/I$[. PaGOTa BBIIIOJIHACTCA 110
WHAWUBUAYAJBHBIM 3aJJaHUAM MAIIWHOMNWCHBIM HJIM PYKOIIUCHBIM TCKCTOM.
Pabora naer BO3MOXKHOCTh YCTAaHOBHTH CTEIICHb YCBOCHHS MaTepualia U
YMEHUE NPUMEHATH 3HAHUS, IOJYYEHHBIE TMPU H3YUYECHUU IAUCLUILIUHBL.
Pabora cmocoOCTByeT OBIAJCHHIO MaTepHalioM, TPUBUBAET HABHIKKM B
CaMOCTOSITETFHOM pEIIeHHH MPAaKTHYECKUX BOMPOCOB W B padore ¢
JIUTEpPaTypOM.

3adeTt (YCTHBII) OrneHka 0TBETa Ha 3a4eTe MPOBOJUTCS B cOOTBETCTBUU C [lonoxxeHueM
0 OaJTBHO - PEUTHHTOBOM cHcTeMe OIleHKH 3HaHui cTyaeHToB COI'Y.

8. OueHoYHBIE CPpeACTBA /ISl TEKYLIero KOHTPOJISA YCIIeBAeMOCTH, PYOesKHOM
aTTecTAlMHU U MPOMEKYTOYHOM aTTeCTALIMHU 110 HTOTaM OCBOCHHS

JTUCIHHMIIIMHBI

Pabouas mnporpamma mnpeaycMaTpuBaeT IIPOBEACHUE JIEKLMOHHBIX M IPAKTHYECKHX
3aHATHUH, a Takke CIEAyIoIIUMEe BUABI PabOT: CAMOCTOATENBHYIO pabOTy CTyJICHTOB IIO
MOJrOTOBKE YCTHBIX COOOILIEHMH, HAIIMCAHUIO JOKJIAJ0B U 3CCE, IMOATOTOBKY IpPE3CHTAlMi U
00CYXI€HUI 110 TeMaM JUCLUUIUIMHEI - paboTy B aKTUBHOM W MHTEPAKTUBHOM (hopMax.

PaGouas nporpamma npeznosnaraeT TEKyIUi U IPOMEKYTOYHbINA KOHTPOJIb 3HAHUH.

Texywuii KOHMpPOL — 3TO HENIPEPHIBHO OCYILIECTBIIIEMbIII MOHUTOPUHT YPOBHS YCBOEHUS
3HaHUM W (OPMHMPOBAHUS YMEHMH W HABBIKOB B TEYEHUE ceMecTpa WM Y4eOHOro roja.
Texyuuii KOHTPOJIb 3HAHHWM, YMEHUI M HAaBBIKOB CTYJICHTOB OCYILECTBIISICTCS B X0J€ Y4eOHBIX



(ayIMTOpHBIX) 3aHATUH, NPOBOAMMBIX IO pacnucaHuio. DopMaMy TEKYIEro KOHTPOJISA
BBICTYIAIOT ONPOCHl HA CEMHMHAPCKUX M MPAKTHUUECKUX 3aHATHUAX, a Takke KopoTkue (1o 15
MUH.) 3a/1aHUS, BBIIOJHSEMBIE CTYJEHTAaMU B Hadajle JIEKUUU C LEJIBI0 MPOBEPKH HAJINUMS
3HAaHUU, HEOOXOAUMBIX JUIsl YCBOCHHSI HOBOTO MaTepHalia WM B KOHIE JIEKIIMU IS BBIICHEHUS
CTEIEHU YCBOEHUS U3JI0KEHHOTO0 MaTepHala.

Pybesxcnviti konmponb OCYHIECTBISIETCS 10 OKOHYAHUHM HM3Yy4YCHHMsS MaTepuana MOAYJS B
3apaHee YCTaHOBJIEHHOE BpeMsA. PyOeXHbI KOHTPOJb MPOBOAUTCA C LENbIO ONpeAeNeHUs
KayecTBa YCBOCHUS MaTepuasa yueOHOro MOAYJsS B LeloM. B TedeHue cemectpa MpOBOIUTCS
JIBa TAKUX KOHTPOJIBHBIX MEPONPHUATHUS IO TpaduUKy.

BAJUIBHAA CTPYKTYPA OIIEHKU.

Makc. Ko1-BO
PopMa KOHTPOJISL
OamioB

Texywasa ouenka cmyoenma ¢ meuenue 1-8 nedenu, B TOM 4ucCIe: 25
- YCTHBIM OTBET 10
- BBITIOJTHEHHE 3aJaHUH HA MPAKTUIECKUX 3aHATHIX 3
- BHITTOJIHEHHE TIOMAIIHUX 3aJaHui 5
- caMOCTOsITeNIbHAs paboTa 5
- Ipe3eHTanus
1-2 pybesricnas nucoMeHHAsA KOHMPOJIbHAA Padoma 25
Texywaa ouenka cmyoenma ¢ meuenue 10-17 nedenu, B TOM 4nciie: 25
- YCTHBIN OTBET 10
- BBITIOJTHEHUS 33JJaHUI HA TPAKTUIECKUX 3aHATHIX 3
- BBITIOJTHCHHMS JIOMAIITHUX 3a/IaHUH 5
- CaMOCTOSITENTFHBIX paboT 5
- Ipe3eHTanus
2-2 pybesicnan nucbMenHaa KOHmMpoabvhas paboma 25

Hroro 100

KoutposbHbie 3a1aHusi (1eMOBepCHH) IJIs1 OLEHKH 3HAHMA, YMeHHMid, HABBIKOB M
(nm) onbITa JeATEJIbHOCTH, XapaKTEePU3YIOIIUX ITanbl ()OPMUPOBAHUS KOMIIETEHUHH B
npouecce 0CBoeHHsi 00pa30BaTeJIbHON MPOrPaAMMBbI

1)TunoBble 3aJaHUA IS IPAKTHYECKUX 3aHATHI
MexMOJIeKyISIpHBIE B3aUMOAECHCTBUSL.

2. CrTpyKTypHBIE Maru4eckue uuciaa sl TPaHEUEHTPUPOBAHHOW M TI'e€KCArOHAJIbHOU
IUIOTHEUILEH CTPYKTYP.
®opmyna ToMcoHa U rpaHuULbl €€ MPUMEHUMOCTH.

4. Tlopsimok u CKOPOCTh peakiuii B HaHOYacTalax.
CriexTp sHepruii, CBOMCTBA 3JIEKTPOHA U MPOTOHA, HAXOASIIMXCS B MOTEHIUATBHBIX IMaX
pa3InYHOTrO pazMepa.

6. ®ymepensl, GpyuiepuTsl, hopMyia Diiepa, yriaepogHble HAHOTPYOKH.



Onenka KpI/ITepI/Iﬁ OICHKH YCTHOI'0O M MUCbMEHHOI'0 OTBETA Ha
MNPAKTHYC€CKOM 3aHATHH

5 ConepkaHne OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, MOJIHOCTBIO PAaCKphITa B
OTBETE TE€Ma, OTBET CTPYKTYPHPOBAH, NIAHbI MPaBUIbHBIC apryMEHTUPOBAHHBIC OTBETHI
Ha YTOYHSIOUIUE BOMPOCHI, JEMOHCTPUPYETCS BRICOKHM YPOBEHb YYAaCTHS B IUCKYCCHUHU.

4 ConepxkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, MOJHOCTBIO PAacKphITa B
OTBETE€ TeMa, JaHbl MPaBWIbHBIC, APTYMEHTHPOBAHHBIE OTBETHl HA YTOYHSIOIIUE
BOTIPOCHI, HO HMEIOTCS HETOYHOCTH, TPH OTOM OTBET HECTPYKTYPHPOBaH H
JIEMOHCTPUPYETCS CPETHNUN YPOBEHD yJaCTHS B JUCKYCCHH.

3 CozepxaHue 0TBETa COOTBETCTBYET OCBEIAEMOMY BOIIPOCY, HO IIPH IIOJIHOM PacKpPBITUH
TE€MBI UMEIOTCSI HETOYHOCTH, J1aHbl NIPAaBUJIbHBIE, HO HE APIYMEHTHPOBAHHBIE OTBETHI HA
YTOUHSIIOIIKE BOIIPOCHI, IEMOHCTPUPYETCS HU3KUN YPOBEHD YYACTHS B IUCKYCCHUHU, OTBET
HECTPYKTYPHPOBaH, HHPOPMALHs TPYAHA JUIT BOCIIPUSTHSL.

2 Copep:xaHue 0TBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, HO MPH MOJHOM PACKPBITHH
TEMBl HMMEIOTCSI HETOYHOCTH, JIEMOHCTPHpYETCsl ciaboe BiIaJeHHE KaTeropHalbHBIM
amnmaparoM, AaHbl MPaBUIbHBIC, HO HE apryMEHTHPOBAHHBIC OTBETHl HA yTOUYHSIOIIUE
BOIIPOCHI, y4acTHE B AUCKYCCHH OTCYTCTBYET, OTBET HECTPYKTYpUpPOBaH, MH(pOpMaLusi
TPYZAHA JUIS BOCIIPUSATHSL.

2)TemaTuka caMocTOATeNbHOI padorhl (i (opmupoBanuss kommnereHumii ITK-2,

MK-3, ITK-5)

. Du3nyeckue IMPUHUUIIBI M CXEMbl YCTPOWMCTB Ui IPOCBEYMBAIOIIECH 3JICKTPOHHOU

Mukpockorus (IT9M)

. OCHOBHBIE ATaMbl Pa3BUTHSI CKAHUPYIOIIEH 30HI0BON MUKPOCKOIIUU
. Ou3nyecKue IPUHLUIIBLI U CXEMBI YCTPONCTB I CIIEKTPOCKOIIUHA PEHI€HOBCKOTO M3I1y4EHHUS

(PH)

. KOHCTPYKHI/IH CKaHHUPYIOHIUX TYHHCJIbHBIX MUKPOCKOIIOB.

5. CxkaHupyONIHE IEMEHTHI (CKaHepsl). HemuHeitHOCTh The30KepaMHKH.

10.
1.
12.
13.

14.

. OusnyecKkue NPUHLUIBI M CXEMbl YCTPOMCTB [uisi Macc-criektpoMerpun 7. Kpun

be30KepaMuKH. [ mcTepesnc mbe30KepaMHuKH

TyHHeIbHAS CIEKTPOCKOIIHSA.
du3nuecKue NPUHLIUIBI U CXeMbI YCTPOMCTB IS XpoMaTorpapuu

O6opynoBanue aJist XpoMaTorpadum.

XpomaTo-Macc-ClIeKTpOMETPUS
Bo3MOXHOCTH  NpPakTUYECKOTO  HUCIOJIB30BAaHMS  METOAOB IPU  pEUIEHMH  3ajad
MaTepHaIOBEICHHUS.

[MpuHIMIBT pabOTHl CKAHUPYIONIMX 30HAOBBIX MHKPOCKONOB. 3amuTa MpPUOOpPOB OT
BHEIITHUX BO3JIEHCTBUMA. 3alIUTa OT BUOparuii. 3anura OT aKyCTUYECKHUX IITyMOB.

Crnoco6wl moaroroBku o6pasuoB s ACM u CTM 15. VcerpoiictBa 11 Npelu3MOHHBIX

nepeMeneHni 30H1a 1 o0pasia.

OueHOYHBbIH JIUCT 321U THI ped)epaToB (J0KJIAA0B)

Ouenka | KpuTtepuii oneHKH KpaTKOro coodueHust




CognepikaHue KpaTKOro COOOIIEHUS COOTBETCTBYET OCBELIaEMOMY BOIIPOCY, TeMa
NOJHOCTBIO  PAacKphiTa,  COOOIIEHHWE  CTPYKTYpHPOBAaHO,  JaHbl  NpPaBUIIbHBIC
apryMEHTUPOBAHHBIC OTBETHl HAa YTOYHSIOIIME BOIPOCHI, AEMOHCTPUPYETCS BBICOKUN
YPOBEHB Y4acTHsl B JUCKYCCHH.

ConepxaHue KpaTKOro COOOILIEHHSI COOTBETCTBYET OCBELIAEMOMY BONpPOCY, TeMa
MOJIHOCTBIO  PACKpbITa, JaHbl IPAaBWIbHBIE, aPryMEHTUPOBAHHBIE OTBETHl HA
YTOYHSIIOIIME BOMPOCH, HO WMEIOTCS HETOYHOCTH, NPH JTOM COOOIIeHHEe  He
CTPYKTYPUPOBAHO U JIEMOHCTPUPYETCS CPEAHUM YPOBEHb YUaCTHsI B IUCKYCCHUU.

CopneprkaHnue KpaTKOTO COOOIIEHHsS COOTBETCTBYET OCBEIAEMOMY BOIIPOCY, HO IIpH
MOJHOM PAacKpbITUM TEMBl HWMEIOTCS HETOYHOCTH, JIaHbl NpaBWIbHBIE, HO HeE
apryMEHTUPOBAHHBIE OTBETHl HA YTOYHSAIOLIME BOIPOCHI, NEMOHCTPHUPYETCS HHU3KHUi
YPOBEHb y4acTHsl B AUCKYCCHUH, COOOIIEHHE HE CTPYKTYPHPOBaHO, HH(POPMALUS TPpyIHA
U1l BOCHIPUSITHS.

ConepxaHue KpaTKOrO COOOIIEHHsS COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, HO IIPH
IOJJHOM PAaCKPBITUM TEMbl MUMEIOTCS HETOYHOCTH, AEMOHCTPUPYETCsl ciaadoe BIafeHUE
KaTeroprajabHbIM alllapaToM, JaHbl IIPABUIIBHBIE, HO HE ApI'YMEHTHPOBAHHBIE OTBETHI HA
YTOYHSIIOIIME BOIPOCHL, Yy4YacTHE€ B JUCKYCCHH OTCYTCTBYeT, COOOIIeHHEe He
CTPYKTYpUPOBaHO, HHPOPMAIHS TPy IHA JJIsi BOCHPHUSITHS.

4) Bompocsl k pyOe:kHbIM KOHTPOJabHbIM padoram (IIK-2, IIK-3, IIK-5):

Bomnpocs! k 1 py0exHoit padore

Yro Takoe HaHOTEXHOJOrHsA. Kak BO3HUKIIA HAHOTEXHOJIOT Hs.

Pa3Butne pusnuecknx ocHOB HaHOTeXHONOTHH. [IpHopuTeTHBIE HaNIpaBIeHUS

HaHOTCXHOJIOTHH.

PaSHOBI/I}IHOCTI/I HaHOMATCPHAJIIOB: KOHCOJIMAUPOBAHHBIC HAHOMATECPHUAJIbI,

HAHOIIOJYIIPOBOJAHUKH, HAHOIIOJIUMCPHI, HaHO6I/IOMaTepI/IaHLI, (bynnepeHLI n TY6yJI}IpHBIC

HaHOCTPYKTYpBI, KaTAJIM3aTOPbI, HAHOIIOPUCTBIE MAaTEPUAIbI U CYIPAMOJIEKYIISIPHBIC

CTPYKTYPBHI.

Hanouwacruips! (HaHonopouku). Hayka o ManopasMmepHbIx 00beKkTax (nanoscience). 5

EcrecTBennnie r'paHrlbl pa3BUTHA CYHIGCTBYIOHlefl MHKPOIJICKTPOHUKH. KBanToBrie SIMBI,

IMPOBOJIOKH U TOYKH.

6 Du3NYEeCKHE OCHOBBI COo3aaHuA HaHOOOBEKTOB 10 IpUHOHUIIAM «CBCPXY — BHU3»

7 ®u3n4YeCKue OCHOBBI CO3HaHUS HAHOOOBEKTOB 10 MNpUHIHUIIAM «CHHU3Y — BBCPX». 8

10
11

12

13
14

OcHOBHBIE HAayY4YHBIC TCPMHHBI U OIIPCACIICHUSA (HaHOMaTepI/IaJ'II)I, HaAHOTCXHOJIOTHA,

HaHOJHWArHoCTHKa, HaHOCI/ICTeMOTeXHI/IKa) .

(DYH,Z[aMeHTaJ'ILHBIe HpO6JICMBI HHAYCTPpUH HAHOCUCTCM.

@usnyeckre OCHOBBI (HOPMUPOBAHHS TBEPOTEIBHBIX HAHOKIIACTEPOB.

TB CpAOTCIbHBIC XHUMHUYCCKUC pPEaKIunu. MexaHoXUMHUYEeCKIe IpEBpalICHUA.

Y 1apHOBOJIHOBOW CHHTES.

®usnyeckre OCHOBBI HAaHOCTPYKTYPHUPOBAHUS MAaTE€pUATOB IOJ JEHCTBHEM JABJICHHS CO

CIBUTOM.

HanocTpykTypHupoBaHue MmyTeM KPUCTALTU3AIMH aMOPPHBIX CTPYKTYD.

@dusnyeckre OCHOBBI KOMIIAKTUPOBAHUS (KOHCONMIAIMK) HaHOKiIacTepoB. llopoikoBbie

TCXHOJIOI'UH.




15 Konpencanuonusiii meron (meron Ineiirepa). BricokosHeprernueckoe usmenpuyeHue. 16
®uznyeckre OCHOBBI MEXaHOXMMHMUYECKOTO CHHTE3a HaHOMarepuaioB. [lmazmMoxumudecknii
CUHTES.

17 ®dusnueckne OCHOBBI CUHTE3a HAHOMATEPUAJIOB B YCIOBUSX YJIbTPa3ByKOBOI'O BO3/IEHCTBUS.

18 Dnextprueckuii B3pbpIB IPOBOIOYEK. METOABI KOHCONMIANH. DIIEKTPOPa3psAIHOE CIIEKaHUE.

19 UnTteHcuBHas 1uiactudeckas Jedopmanus (KpydyeHHE IO BBICOKMM  JIaBJICHHUEM,
pPaBHOKaHAJIbHOE YIJIOBOE IIPECCOBAHUE).

20 KouTponupyemas KpUCTaITU3ALMs U3 aMOP(HHOI0 COCTOSHUS.

21 ®usnueckre OCHOBBI TEXHOJOTUN HAHOCTPYKTYPUPOBAHHBIX IJIEHOK U MOKPBITUH:

TEPMUYECKOE HCIIapEHUE, MOHHOE OCAXICHUE, OCAXKICHUE U3 Ta30Boi (a3bl. 22 dusnyeckue

OCHOBBI TEXHOJIOTUY HAHOCTPYKTYPUPOBAHHBIX IUIEHOK U OKPBITHI: UMITyJIECHOE

ANIEKTPOOCAXKIECHNE, Ta30TEPMUUECKOE HATIBUIEHNUE, TEPMUUECKOE Pa3iokKeHue. 23

Du3n4ecKrue OCHOBBI HAHOTEXHOJIOTMH ITOJIYIIPOBOAHUKOBBIX MATEPHAIIOB.

MounekyapHOIIyYeBast SIIUTAKCHSL.

Bonpocsl ko 2 py6exxHoii padoTe

1.®usnyeckue OCHOBBI HAaHOTEXHOJIOTUU MOJIYIIPOBOTHUKOBBIX MaTepuanoB.

MonekyapHOaydeBas SMUTAKCHSL.

2 Mexanusmbl pocra HaHomieHOK o donbmepy-Bebepy, 3

Mexanu3mbl pocTta HaHOIIEHOK o dpanky-Ban nep Mepge,

4 MexaHu3Mbl pocTa HaHOTUIEHOK 110 KpactanoBy-CtpanckoMy.

5 @®usnyeckue OCHOBBI TEXHOJIOTMH TOJIydeHUs: HaHoMarepuanoB merogamu CVD u PCVD 6
®du3nyecKre OCHOBBI TEXHOJIOTUU MOJTyUYEHUS OTYTIPOBOIHUKOBBIX KBAHTOBBIX TOYEK. 7
du3nyeckrue OCHOBBI TEXHOJIOTHH MOJUMEPHBIX, HOPUCTHIX, TPYOUATHIX U OMOIOTHYECKUX
HaHOMaTepHuasioB. [ MOpuAHbBIE U CyIPaMOJIEKYJIipHbIE HAHOMATEepHaJbl.

8 Hanomnopucteie MaTepuaisl (MOJEKYJIIpHbIE cuTa). TpyOuaThie HAHOMATEPHUAIIBI.

[Tonumepuble HaHOMaTepuaabl. HaHOMaTepuanbl, moJydeHHbIE METOJIOM CaMOCOOPKH. 9

du3nyeckue OCHOBBI METOA CO3/IaHUSI HAHOCTPYKTYP: 3JEKTPOHOIUTOrpadus 1

HAHOUMIIPUHTHHT.

10 @®u3nyecKue OCHOBBI METOJA CO3JaHUS HAHOCTPYKTYp: JIOKaJdbHSA »JIWTAaKCUS U

AMUTAKCHUS IOBEPXHOCTHO HAIPSIKEHHBIX CTPYKTYP.

11 OcHOBHbBIE METO/BI CO3/ITaHUSI HAHOCTPYKTYpP: caMO(OpMHpOBaHHE U CHUHTE3 B MaTpULIaX

(TeMIUIaTHBIN CUHTE3), 30HI0BbIE METO/IbI JTUTOTpaPHH.

12 Meron JIOKaIbHOTO 30HJIOBOTO OKHUCHEHUSA. PU3HKO-XMMHUYECKHE OCHOBBI METOJa

JIOKQJIBHOTO 30H/I0BOTO OKHMCIIEHUS.

13 OcobeHHOCTH CO3/1aHMsI DIIEKTPOIMPOBOIANIINX 30HA0B. KnHeTHka mpoiiecca J0KaIbHOTO

30HJI0OBOTO OKHUCIIEHUS MOJYNPOBOAHUKOB M CBEPXTOHKHX METAIIMYECKUX IUIEHOK. 14 Meton

(GOpMUPOBAaHHS  TUAJICKTPUYECKOW HAHOIUICHKH, MOIYJMPOBAHHOM 1O  TONImMHE. 15



Hcnonws3oBanne MeToja JOKAIBHOTO 30HIOBOTO OKHCJIEHHUS JUIsl CO3JaHUsl HAHOCTPYKTYp M

3JIEMEHTOB HAHOXJIEKTPOHUKH.

15 Ilpumenenue KOHCTPYKLIMOHHBIX, MHCTPYMEHTAIBHBIX u TPUOOTEXHUYECKUX
HaHOMaTEPHUAaJIOB.

16 IlpumeHeHHE TOPUCTBIX HAHOMATEPUAJIOB M HAHOMATEPUAIOB CO  CIELHAIbHBIMU
(UBUKOXUMUYECKHUMH CBOHCTBAMHU.

17 Hanomarepuanbl CO  CHEUUAIbHBIMM  (PU3MYECKUMH  CBOMCTBAMHU:  MarHUTHBIE
HaHOMAaTepHabl

18 Hanomarepwanbpl CO  CHEUUATbHBIMH  (U3UYECKUMU  CBOWCTBAMH: MPOBOJSIINE
HaHOMaTEepHaJIbl U U30JISITOPHI.

19 Hanomartepuasibl cO CHeUAIBHBIMU (DU3UYECKUMH CBOMCTBAMHU: HAHOCTPYKTYPHUPOBAHHBIC
MOJIYTIPOBOIHUKOBBIE MAaT€PUAIIbl (AMUTTEPHI, TPAH3UCTOPHI, BBIKIIOYATEIHN).

20 Hanomarepuainsl 1Jis SAEPHON 3HEPTETUKH.

5) Ilpumepsl TeCcTOBBIX 3aJaHMil M0 AUcHUIIMHEe He npexycmoTrpeno (ITK-2, ITK-3,
MIK-5):
HNucTpykuus cryaenTy: BHuMarensHO mpounTaiiTe BOIIPOC M BHIOEPUTE MPaBUIIbHBINA BapUaHT
OTBETA. HpaBI/IJ'II)HI)II\/JI OTBET MOXET OBITH TOJIBKO OUH.

IIpoMe:KyTOUYHBII KOHTPOJIb - UTOrOBasi OLICHKA 3HAHHI CTYJEHTA, OCYIIECTBISACTCS IO
HAKOMHUTEIbHOW CHCTEME CYMMHpPOBAHHEM O0a/ulOB, TOJYYEHHBIX B IPOIECCE TEKYIIEro |
pyOEKHOTO KOHTPOJISL.

dopmMa IPOMEKYTOYHOTO KOHTPOIIS — SK3aMEH.
HpOBeIIeHI/Ie TeKyH_[eFO H HpOMG)KyTOqHOFO KOHTpOHH 110 OUCIHUIIJIIMHE OcyH_[eCTBJISIeTCH B
cootBetcTBuH ¢ [lonoxeanem COT'Y.!

BAJIJIBHASI CTPYKTYPA OLIEHKH

Makc. K0,1-BO
DopMa KOHTPOJIA
0aJu10B
Texywian oyenka cmyoenma ¢ meuenue 1-8 nedenu cocmoum u3z: 25
* BrinonHenus 3a4aHui Ha MPAKTUYECKUX 3aHATUAX 15
¢ BLImoHEHNT JOMAITHUX 3aJaHui 5
* CaMOCTOSATEIBHBIX paboT 5
1-1 pyOerxHast MICbMEHHAs! KOHTPOJIbHAA padoTa 25
Texywian ouyenxka cmyoenma ¢ meuenue 10-15 nedeau cocmoum u3: 25
* BeInosiHeHUS 3a1aHUil Ha TPAKTUYECKUX 3aHATUSIX 15
* BrinonHeHys TOMaIIHUX 3aJaHui 5
* CaMOCTOSITENbHBIX paboT 5
2-g pyOexHasi TICbMEHHas! KOHTPOJIbHAA padoTa 25
Hroro 100

1 TlonmoxeHne O TEKyIIeM KOHTpOJIE YCIIEBAEMOCTH W HPOMEKXYTOYHOM aTTECTAlMM OOYYAIOMIMXCS IO
0o0pa3oBaTeNbHBIM MPOTpaMMaM  BBICHIEro 00pa3oBaHWS — IporpaMMaMm OakanaBpuara, MarucTpatypsl H

cnermanureta B COI'Y (B mocnenueit penakiuu ot 08.07.20 r. IIp. Ne 173).



Meroauka GOpMHPOBAHMS Pe3yJILTHPYIOLIEH oneHKn "
B xone Texyuiero KoHTpouis cTy1eHTsl MOTyT Habpath 0-100 6anmnos:

1 —s1 pyOeskHas aTTecTalMsl - MAKCHMAJbHO 50 0aJ/17TI0B; 3 HAX:

Ot 0 no 25 OamnoB (pyOekHas aTrecraiusi) — TECTUPOBAHUE B LIEHTPE TECTUPOBAHMS

COI'Y unu KOHTpoJIbHAs paboTa;

Or 0 no 25 OGamnos(Tekymias OLEHKAa) — aKTUBHAs paboTa 3a JaHHBIM mepuoja Ha

CEMHHAPCKUX (MPAKTUYECKUX) 3aHATUIX

2-s1 pyOe:xkHAs aTTeCcTAlUsA — MaKCUMAaJbHO 50 0a/10B; U3 HUX:

Ot 0 no 25 GamnoB (pyOekHasi arTecTalys) — TECTHPOBAHHE B IIEHTPE TSCTHPOBAHHS
cory;
Ot 0 o 25 GamioB (TeKyIias OlleHKa)— aKTHBHas paboTa 3a JaHHBIA TIEPHOT

Ha CEMMHAPCKHUX (MTPAKTUYECKHUX) 3aHATUAX [IpoMexyTOUHbII KOHTPOJIb!

Jlast ax3aMena:

3a yCTHBIN OTBET Ha dK3aMeHe cTyAeHT noiydaer 0-50 6amios..

CryneHThl, MONYyYMBIIME B XOJI€ TEKyIIero W pyoOexHoro koHtpois 56-100 Oamios,
aBTOMAaTHYECKH MOJTy4aroT « IK3aMEH».

Pesynbrupyromas omneHka ckiaasiBaeTcs mo coorsercTrytomeid bBPC gopmyie.

IIIxaja HTOroBoOI aKaJeMHYECKOH yCIIeBAeMOCTH CTYAEHTOB
10 AUCHUILIHHE

Cucrema onenoxk COI'Y
®opmMma Cymma o
EeHKA
KOHTPOJIS 6annos
3aui 56-100 3a4YTEHO
uer 0-55 He 3a4TEeHO0

Bomnpocs! pis noarorosku k 3avery (IIK-2, IIK-5):

1 Yto Takoe HaHOTeXHOJOTHA. Kak BO3HUKIIAa HAHOTEXHOJIOTHSI.

2 Pa3ButHe pu3MUECKHX OCHOB HAaHOTEXHOJOTHH. [IpHopuTeTHBIE HaNIpaBICHUS
HAHOTEXHOJIOTHU.

3 Pa3HOBMIHOCTH HAHOMATEPHUAIOB: KOHCOJUIMPOBAaHHBIE HAHOMATEPHUAIIbI,
HaHOTOJIYITPOBOTHUKH, HAHOIIOJIMMEPHI, HAHOOMOMATEPHAIIBI, PYyIITIEPEHBI U TyOyIIsIpHBIC
HaHOCTPYKTYPBbI, KaTAIU3aTOPbl, HAHOTIOPUCTHIE MaTEPUAIIbl U CYTIPAMOJICKYJISIPHBIC
CTPYKTYPBIL.

4 Hanouactuis! (HaHomopotkw). Hayka o MaiopasmepHbIx o0beKTax (nanoscience). 5
EcrecTBeHHbIC rpaHUILIbl PA3BUTHS CYILIECTBYIOIIEH MUKPOAJIEKTPOHUKU. KBaHTOBBIE SIMBI,

IMPOBOJIOKH U TOYKH.

1 B cootBerctBuu ¢ [lonoxennem o BPC onennBanns oOyqaronmxcs o4HONH GOpMBI 110 00pa3oBaTEIbHBIM
MIporpaMMaM BBICIIIEro 00pa3oBaHus — MporpaMMaM OakanaBpuata u criermanurera B ®I'bOY BO COTI'Y (ot
2.03.2018 1., ip.Ne 47)



6 dusnyeckre OCHOBBI CO3/IaHMsI HAHOOOBEKTOB IO MPUHLUIIAM «CBEPXY — BHH3»

7 ®dusznyeckre OCHOBBI CO3/IaHMUsI HAHOOOBEKTOB IO MPUHIIUIIAM «CHU3Y — BBEPX». 8

9
10
11

12

13
14

15

17

18

19

20
21

OcHoBHbIE Hay4YHbIE TEPMUHBI U ONpeziesieHus (HaHOMaTepraibl, HAHOTEXHOJIOTHs,

HaHOJHWAarHoCTHKa, HaHOCI/ICTeMOTeXHI/IKa) .

dyHIaMeHTaTbHbIC TPOOJIEMBI HHTyCTPUU HAHOCUCTEM.

®duznueckre 0OCHOBBI (POPMHUPOBAHUS TBEPIOTEIIBHBIX HAHOKJIACTEPOB.

TBeproTenbHbIE XHUMHUYECKHE pEeaKIuH. MexanoxXuMHUYeCcKIe MPEBPAILICHUS.
Y 1apHOBOJIHOBOW CHHTES3.

®uU3NYECKHEe OCHOBBI HAHOCTPYKTYPHPOBAHUS MaTEPHUAJIOB IOJ JCUCTBUEM AABICHUS CO
CIIBUT'OM.

HanocTpykTypupoBaHue nmyTeM KpUCTALIU3AINH aMOP(HBIX CTPYKTYP.

dusnyeckre OCHOBBI KOMIAKTHPOBAaHUS (KOHCOJIHMIAIMK) HaHOKIAcTepoB. [lopormkoBbie
TEXHOJIOTHH.

Konnencanuonnsiit meron (meron Inelitepa). BeicokosHepreTudyeckoe u3MenbueHue. 16
@U3NYECKHE OCHOBBI MEXaHOXMMHYECKOIO CHHTE3a HaHOMaTepuanoB. [LmazMoxuMudecKuii
CHHTE3.

®u3MYECKre OCHOBBI CUHTE3a HAHOMATEPUAJIOB B YCIIOBUSIX YJIBTPA3BYKOBOTO BO3ICHCTBHUSI.
DNEeKTPUYECKUM B3pBIB MPOBOIOYEK. MeTOAbl KOHCONMHMIANH. DIIEKTPOPa3psAIHOE CIICKAaHUE.
WNHtencuBHass 1utactuueckas aedopmanus (KpydeHHE 107 BBICOKHMM  JIaBJICHHEM,
PaBHOKAHAJIBHOE YTJIOBOE MPECCOBAHUE).

Kontponupyemas kpuctamusanus u3 aMOppHOro COCTOSTHHUSL.
@u3nyecKkre OCHOBBI TEXHOJIOTUU HAHOCTPYKTYPUPOBAHHBIX TUICHOK U IIOKPBITHI:

TEPMHUYECKOE UCIIAPCHUE, HOHHOE OCAXKICHHE, OCAXKICHHE 13 ra30Boi (a3bl. 22 dusnueckue

OCHOBBI TEXHOJIOTHH HAHOCTPYKTYPHUPOBAHHBIX TUIEHOK U TIOKPBITHI: UMITYJIbCHOE

QJICKTPOOCAKIACHUEC, TA30TCPMUICCKOC HANIBIJICHUC, TCPMUUYCCKOC Pa3JIOKCHHUC. 23

®u3nyeckre 0CHOBLI HAHOTEXHOJIOTUH IMOJIYITPOBOAHUKOBBIX MAaTCPUAJIOB.

MoneKynﬂpHonyquaﬁ OIIMTaKCHA.

24

Mexanu3mbl pocta HaHorieHOK 1o Donpmepy-Bebepy, 25

Mexanun3mbl pocta HaHOILIEHOK o PpaHky-Ban nep Mepge,

26
27

30

Mexanun3mbl pocTa HaHOIIEHOK o KpacTtaHoBy-CTpaHCKOMY.

Pu3nyeckre OCHOBBI TEXHOJIOTMU NOJIy4eHUs: HaHoMmaTtepuanoB metogamu CVD u PCVD
28 ®usnyuecKkue OCHOBBI TEXHOJOTHUH MOIYYEHHUS TOJIYITPOBOIHUKOBBIX KBAHTOBBIX TOUYEK.
29 ®usnyeckue OCHOBBI TEXHOJOTHUHU MOJIMMEPHBIX, IIOPUCTHIX, TPYOUATHIX U
OMoIOrMYecKnX HaHOMaTepuanoB. [ HOpUIHEIC U CyTPaMOJIeKyISIPHbIC HAHOMATEPHAITHI.

Hanonopucteie MaTepuaisl (MOJEKyISIpHbIE cuTa). TpyO4yaTbie HAaHOMATEPHAIBL.

[Tonumepusle HaHOMaTepuaabl. HaHOMaTepuanbl, MOJy4YeHHbIE METOIOM CaMOCOOpKH. 31

du3znyeckrue OCHOBBI METOAa CO3daHUs HAaHOCTPYKTYP: BHCKTpOHOJII/ITOl"pa(l)I/ISI nu

HAaHOUMIIPUHTHUHT.

32

dusznyuecknue OCHOBBI METOAa CO3OaHUA HAHOCTPYKTYP: JIOKAJbHA OIMWTAKCUA U

OIUTAKCUA MOBEPXHOCTHO HAIIPSIKCHHBIX CTPYKTYP.



33 OCHOBHBIE METOJIbI CO3JIaHHSI HAHOCTPYKTYP: caMO(OPMUPOBAHUE U CHHTE3 B MaTpULIAX
(TeMIIaTHBIN CHUHTE3), 30H/10BbIE METO/IbI INTOTPaPHH.

34 MeTtoa JOKaJdbHOTO 30HAOBOrO OKHUCIeHHsS. DU3MKO-XMMHUYECKHE OCHOBBI MeETOoJa
JIOKAJIHOTO 30HA0BOTO OKHCJICHHS.

35 Oco0eHHOCTH CO3/1aHMsl JIEKTPONPOBOAANINX 30H10B. KMHeTHKa mpolecca JT0KaJIbHOTO
30H/IOBOTO OKHCIICHHSI TIOJYIPOBOJHUKOB W CBEPXTOHKHX METAUIMUECKUX IUICHOK. 36 Merton
(dbopMHpOBaHUS  JAMAIEKTPUUECKOW HAHOIUICHKH, MOJYJIUPOBaHHOM 1o  TommuHe. 37
Hcnonp30BaHne METO/A JIOKAJBHOTO 30HIOBOTO OKHCICHUS JUIS CO3[JaHUS HAHOCTPYKTYp H

QJICMCHTOB HAHOJ3JICKTPOHUKH.

38 Ilpumenenue KOHCTPYKLIMOHHBIX, WHCTPYMEHTAJIBHBIX " TPUOOTEXHUYECKUX
HaHOMAaTepHaJIOB.

39 IlpuMeHeHHe NOPHUCTBIX HAHOMATEPHAJIOB U HAHOMATEPHAJIOB CO  CHEIHMAJIbHBIMU
(U3NKOXUMUUECKUMH CBOMCTBaMHU.

40 Hanomarepuanbl €O  CHEUUMAIbHBIMH  (PU3MYECKUMH  CBOWCTBAMHM:  MarHUTHbIC
HaHOMAaTepHaJIbl

41 Hanomarepuanbl CcO  CHEHHMAJIbHBIMM  (U3UUYECKUMH  CBOWCTBAMM:  NPOBOASIIUE

HaHOMAaTepHaJIbl U U30JISTOPHI.

42 Hanomarepuanbl cO CIELUATbHBIMU (PU3MUECKUMH CBOMCTBAMHU: HaHOCTPYKTYpUPOBaHHbIE
HOJIYIIPOBOIHUKOBBIE MAaTE€PUANIbI (AMUTTEPHI, TPAH3UCTOPBI, BHIKIFOYATEIIN).

43 Hanomarepuaisl 1Jis 1€pHON SHEPTETUKH.

44 Hanomarepuainsl JUIsi MEAULIUHBI M OUOJIOTHH.

45 MUKpO - 1 HAaHOAIEKTPOMEXAHUYECKUE CUCTEMBI: CO3JJaHUE CBEPXMAJIBIX KOMMM M3BECTHBIX
MakpoOoOBEKTOB;  pa3paboTKa HOBBIX  0OpasloB, HE

IMMPUHIUIIHAIBHO HUMECIOIINX

TPAAUIIMOHHBIX aHAJIOTOB.

Iloka3aTesin ¥ KpPUTEPUH OLIEHUBAHUS KOMIIETEHI[HII HA Pa3IHYHBIX Tanax Mx
(popmupoBaHus, onucaHue MIKAJ OLlEeHUBAHUSA

YpoBeHb c)opMUPOBAHHOCTH KOMIIETEHIM A

«BbIcOKHH
YPOBEHb»

«MuHUMAJBHBIH «MuHUMAJBHBIH «CpeaHuii ypoBeHb»

YPOBEHb yposenb» (56-70 (71-85 6an0B)

HE TOCTUTHYT»

(MeHee 55 0as10B)

0a/1710B)

(86-100 6an10B)

Komnemenyuu ne
chopmuposativi.

3HaHUSA OTCYTCTBYIOT,
YMEHUS U HaBBIKH HE
c(OpPMHUPOBaAHEI.

Koumnemenyuu
cihopmuposativi.

CdopmupoBaHbl
0a30BBIC

CTPYKTYPBI
3HAHUH.

Koumnemenyuu
chopmuposatibi.

3HaHusA
OOIINpHBIE,
CHUCTEMHBIE.

YMeHusa

HOCAT

Koumnemenyuu
chopmuposattsi.

3HaHUsA

TBEpJbIC,
apryMEHTUPOBAHHbIC,
BCECTOPOHHHUE.




YMeHus PenpOLyKTUBHBII YMeHHs  yCIIEIHO
(parmMeHTapHBI U Xapaxrep, TIPUMEHSIOTCS K
HOCAT MIPUMEHSIOTCS K | pELIECHHIO KakK
PenpOayKTUBHBII pELICHUI0 TUMOBBIX | THUIOBBIX, TaK U
XapakTep. 3alaHAN. HECTaHJAPTHBIX
HdemoncTpupyercs JleMoHCTpUpYyeTCS TBOpPYECKHUX
HU3KHUH JIOCTaTOYHBIN ypoBeHp | 3aAaHMH.
YPOBCHB CaMOCTOSATEITLHOCTH JemoncTpupyercs
CaMOCTOSITEIIbHOCTH YCTOHYHMBOTO BBICOKHUI YPOBEHb
MPaKTUYECKOTO MPaKTUYECKOTO CaMOCTOSTEIbHOCTH,
HaBBIKa. HaBBIKa. BBICOKas
aJalITUBHOCTh
IPAKTUYECKOTO
HAaBBIKa
Onucanne KpuTepueB OLECHUBAHUSA
OO6yuatomuiics OO6yuatomuiics OO0yuaromuiics Ob6yuatommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYILECTBCHHBIC - 3HaHUS - 3HaAHHUE U - riy0okue,
1po0OeIbl B 3HAHUAX TEOPETHYECKOTO MOHUMaHHe BCECTOPOHHHUE U
y4eOHOr0 MaTepuaa; MarepHana; OCHOBHBIX apryMEeHTHPOBaHHbIC
BOIIPOCOB 3HAHUSI TIPOTPAMMHOTO
- JOITy CKAIOTCSI - HETIOJIHBIE
KOHTPOJIUPYEMOTO | MaTepuana;
IpUHIMIIHAATIbHBIC OTBCTHI HAa OCHOBHBIC 6 p Py p ’
OUIMOKM TIPH OTBeTe Ha | BOIPOCHI, OLIHOKK B obpema - IOJIHOE
HIPOrPaMMHOTO
OCHOBHbBIE Bompocsl, | OTBETE, MI;Tegnana' IOHUMAaHUe
OTCYTICTByeT 3HaHue u | HEAOCTaTOYHOE ’ CYLIHOCTH H
HOHMMAHME  OCHOBHEIX | MOHHMAHHE CYIIHOCTH - TBepIble B3aMMOCBSI3H
NOHATHM ® Kareropwii; | W3/1aracMbIX BOIIPOCOB, 3HaHUA paccMaTpHBaEMBIX
-HEMTOHUMAaHHUE CYIIHOCTH | - HEyBEPEHHBIE U TEOPETUYECKOIO OpoueCCOB U ABJICHUM,
AOTIONMHUTENIBHBIX HETOYHBIE OTBETHI Ha MaTepuaia. TOYHOC 3HAHME
BOIIPOCOB B paMkax JIOTIOJTHUTEbHBIE CHOCOBHOCTE OCHOBHBDg IIOHSATHU B
. aMKax 00CyKIaeMbIX
3a/1aHHii; BOTIPOCHI; yCTAaHABIINBATD u | P YA
3a1aHHMH;
- OTCYTCTBHE - HEIOCTATOUHOE O6BACHATE CBA3b ’
. HPAKTUKH U TEOPHU -
YMEHHSI BBINOJIHATD BJIAZICHHUE JIUTEPATYPOH, P PHH, CIIOCOOHOCTD
BBISIBIISITD
MPaKTUYCCKUC 3aJIaHuA, peKOMeHHOBaHHOﬁ yCTaHaBJIMBATL U
HPOTHBOPEYHS, 6
IIPeyCMOTPEHHBIE - o OOBSICHATH CBSI3b
porpamMMoi -
“ poOIEeMBI "
porpaMMoit MPaKTUKH u
JMCLUTUIHHBL; )
JHCITHILTHHBL TCHICHIUH PA3BUTHS; TeOpHH;
) ymenue oe3 IpaBUIIBHbIE U
- - - JIOTUYECKU
OTCYTCTBUE rpy0ObIX OMUOOK pelaTh
TOTOBHOCTHU KOHKpETHbIE, 6e3 MoCJIe10BaTENbH
MPaKTHYECKUE 3aIaHuUs, FpY6GbIX OMHGOK
bIe
(criocoOHOCTH) K | kotopbie creyer Yoo > . )
oJiep)KaTeIbHBIC
JMCKYCCHM M HH3KYIO | poooo P >
CTeNeHb KOHTAKTHOCTH. HOCTaBJICHHBIC KOHKPETHBIC u
BOIIPOCHI; HCYEPITBIBAOIINE
- yMEHHe pelaTh OTBCTHI HA BCC 3aJlaHNUA,
a TaKKe
MPaKTHYECKUE
JIOTIOJTHUTENbHbIC
3a/1aHUs, KOTOPbIE BONPOCHI
clenyer
9K3aMEeHaTOpa;
BBITIOJTHHTH;
- yMeHHue
- BJaacHHE
N peraThb
OCHOBHOH
JMTEpATYpOi, MIPAaKTHYECKHE 3aTaHHNs;
PEKOMEHIOBaHHOU - cBoOOJHOE
MIpOrpaMMon HCTIOJB30BaHUE B
JUCLUIUTHHBIL; OTBETax Ha
BOIPOCHI

- HaJIN4uc




COOCTBEHHOM MarepuaoB
000CHOBaHHOH PEKOMEHI0BAHHOMI
MO3ULUU o OCHOBHOI1 u
00cyX1aeMbIM JOTIOJIHUTEIIHLHOM
BompocaM. Bo3MoKHBI JIUTEPATYPBIL.
HE3HAYUTEITbHBIC
OTOBOPKH M HETOYHOCTH
B PacKpbITHH OTIEIbHBIX
MOJIOKEHUIN
BOIIPOCOB,
TPUCYTCTBYET
HCYBEPEHHOCTh B
OTBeTax.
Ouenka Ouenka Ounenka «xopomo» / Ouenka
«HEYJI0BJICTBOPHUTE/b | «yIOBJETBOPUTEJIbHO «3a4YTEHO» «OTJIMYHO» /
HO» /He 3aYTeHO0 » [ «3a4UTEeHO» «3a4YTEHO»

9. YueOHO-MeTOAUYeCKOe U MH(OPMAIUOHHOE o0ecneyeHne TUCIIUTIITHHbI

Y4eOHUKH DJIEKTPOHHBIE
W3JaHUS
No | HaumenoBanue ABTOp l'on
W3IaHus
OcHoBHas

1. WuTpacetn: nocryn B MHTepHer, 3ammra.| MunocnaBckas 2000

V4. nocobue asst By30B H.T., Toncroit A.J.
2. Coznanne Web-npunoxennii.| @ponos A.B. 2001

[IpakTuueckoe pyKOBOACTBO

[IpuHIUIBI (hyHKITMOHUPOBAHUS Komep Hyrnac. 2002

WuTepHera. YueOHbIi KypC.

HHTepHET. DHITUKIIOTC NS, ComonnnsiH 10.B. 2003

TexHomoruu  3alIUTHI Mamaes M., | 2001

uHpopmanu B MHTEepHETE. [Terpenko C.
JdonmosHnTenbHaN

IIporoxonsr UHTEpHET. Cewmenos 10.A. 2001

VYnpasnenue tpadpukom u odcmyxkuanue B| Kyuepssorii E.A. 2004

cetu IHTEpHET

Internet Explorer 6. Hyr Jloy. 2004

IIpodeccuonanbubie 6a3bl JaHHbIX U UHTEpHET-pecypChl:
- bubnuoreka I'ymep: SI3pIKO3HAHUE. URL:

http://www.gumer.info/bibliotek Buks/Linguist /Index_Ling.php;

- HaTepakTuBHBIE ClIOBapu pycckoro sa3bika Ha caite MPS um. B.Bunorpanosa.
http://www.slovari.ru/lang/ru/;

- HarmmonaneHeiii kKopmyc pycckoro si3bika. URL: http://ruscorpora.ru;

- Poccuiickas rocynapctBennas oubnmorexa. URL: http://www.rsl.ru/;

- Poccuiickas HanmmonansHas oudianorexka. URL: http:/www.nlr.ru/;

URL:



http://www.nlr.ru/
http://www.rsl.ru/
http://ruscorpora.ru/
http://www.slovari.ru/lang/ru/
http://www.gumer.info/bibliotek_Buks/Linguist/Index_Ling.php

- Pycckwii punonornyeckuii nopran “Philology.Ru”. URL: http://www.philology.ru;

- Yausepcuterckas nuapopmanuonnas cucrema POCCUS. URL: http://www.cir.ru/;

- ®unonorudeckue Hayku (coobmiectBo). URL: http://blogs.mail.ru/community/philology;
- SI3pikoBas >nHIMKIOoNIeaus «Lingvistoy. URL: www.lingvisto.orghttp://www.gumer.info;
- CnoBapupycckorosizbika:http://www.slovari.ru.

10.MaTepuajibHO-TeXHHUYECKOE OCHALIEHUE TUCIMILINHBI:
Ayn. Ne 32

Y4yeOHble ayTUTOPHH ISl TPOBEACHUS 3aHATHI JIEKIIMOHHOI0 TUIA: MPENO1aBaTEIbCKUI
CTOJI; CTYJI;, CTOJIBI OOYYArOIINXCS; CTYJIbs; Kadeapa; KiiaccHas I0CKa,

Onun-yapt ,Komnberorep, MHTepakTHBHAs JOCKA

CeTeBoe MOIKIIOUEHNE

AnTuBupycKacnepckoro media player Acrobat Reader DC Flash Player Chrome K-Lite Codec
Pack

Aya. 32 VYdeOHble ayIuTOpPHH AJisl TPOBeJeHUs] 3aHATHH NPAKTHYECKOr0 THIIA,
CEMHHAPCKOr0 THIA, KYPCOBOI0 MNPOEKTHPOBAHHSI (BbINMOJHEHHSI KYPCOBBIX pador),
rPpyNnoBbIX W MHAUBUAYAJIbHBIX KOHCYJbTALUMNA, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOI
aTTeCTAllMU, 4 TAK/KE CAMOCTOSATEILHON padoThl 00YYAIOMIUXCS: TTPENOJABATEIBCKUI CTOJI,
CTYJI; CTOJIBI OOYUaIOLIUXCS; CTYIbs; Kadeapa; KiaccHas JocKa

Ayn. 27 JlaGopaTropumM:  KOMIBIOTepPHbIe  KJAacCChl:  IPENOAABaTEIbCKUM  CTOJ,
MIPETOIaBATEILCKUI CTYJ, CTOJBI OOYYAIOMIMXCS, CTYJbs, KJIacCHas JOCKa, MYJbTHMEIUIHBIN
KOMILIEKC (IIPOEKTOp, FKpaH), koioHKH, [IK mpenonasatens, [IK oOyuarommxcs, mporpaMMHoe
obecnieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Kaspersky Endpoint Security

Bu6auoreka, B TOM 4nCiIe YATATBHBIN 3aJ: CTOJBI , CTyNbs, [IK oOyvaromuxcs, mporpaMMHOe
obecnieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office

CocTaB JIMIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHAEMOT0 MPOrPaAaMMHOTI0

oﬁecneqe}mﬂ, B TOM YMCJI€ OT€CYECTBCHHOI'O MPOU3BOACTBA

No HaumenoBanue Ne noroBopa (vieH3HA) Crpana
/i MPOU3BOIUTEIH
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIIA
) (MPSA) ot 04.2016 1.
) Windows 10 Pro  for | Ne 4100072800 Microsoft Products CIOA
: Workstations (MPSA) ot 04.2016 .
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIIA
: (MPSA) ot 04.2016 1.
4. Windows 8.1 Professional Ne 4100072800 Microsoft Products CIOA



http://www.slovari.ru/
http://www.gumer.info/
http://blogs.mail.ru/community/philology
http://www.cir.ru/
http://www.philology.ru/

(MPSA) ot 04.2016 .

5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
: (MPSA) ot 04.2016 .
6 Windows 8 Professional Ne 4100072800 Microsoft Products CIOA
: (MPSA) ot 04.2016 .
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIIIA
: (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CIOA
i (MPSA) ot 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products CIIA
: (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CIOA
: (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft Products CIIA
: (MPSA) ot 04.2016 .
12 Cucrema tectupoBaHus | Ned68 oT 03.12.2013 HII Poccus
i SunravWEBClass Cynrarynun P.T.(6eccpouno)
IIporpammHoe  obecmeuyenue | Ne  CI/108 ot 29.08.2017 . Poccus
1C: [Ipenmpusarue. | (MakcuMyM-coT) 6ecCpOIHO
13. Byxranrepckuii Vuer.
TumoBast koHurypauus 8
ceTeBasi Bepcust
Cucrema koMmmbroTepHol | Jlumensus FSF/Debian (CBoGomHoe
14. Bepctkn MikTex IporpaMMHOE obecrieyeHue)
(6eccpouHo)
15. Kasperksy Endpoint Security Ho 22.01.2024 r. Poccus
[MporpammHoe  obecneuenue | CBOOOAHOE MporpaMMHOe CIIA
16. JUTSE penaktupoBanus | obecnedeHue(OeccpouHO)
xumuaeckux popmyn IsisDraw
Cucrema moncka TekcToBbIX | No 6262 ot  09.01.2023 . Poccus
17. 3aMMCTBOBaHUH (metictButenen qo 31.12.2023 1.) ¢
«AnTtumiaruat. BY3» OAO «Antu-Ilnaruam
IIporpammuoe  obecneuenue | NeKII /108 ot 29.08.2017 r. ¢ OOO Poccus
18. 1C: [pennpusitue 8.3 | «Makcumym»(beccpouHO)
YnpaBieHue TOproBiei
[Iporpammuoe  obecmeuenme | NeCJ[./  Nel26., 01.07.2020 . Poccus
19. 1C: zapmiata u Kaapbl ToC. | Kt MAKCUMYM-CO®T» GeccpodHo
YUpESKICHUS 8
[IporpaMmmHOe  obecrnieueHue NeCJ1/76 01.03.2017 . Poccus
20. )
1C: 6r0mKeT «MaKcUMyM-co1» (beccpodHo)
ABToMatm3upoBaHHas cuctema | CBHIETEIHCTBO O TOCYIApPCTBEHHOU cory
21 «Ympasnenue —Jlekanat bPC» | peructpanuu nporpammsl st 9BM
: Ne2015611830 ot 06.02.2015 .
(6eccpodHO)
[porpamma mast O9BM «bank | Pa3paborka COI'Y CBuaeTensCcTBo 0 cory
BONPOCOB  JUIA  KOHTPOJS | TOCYJapCTBEHHON perucTpauuu
22. 3HAHUI» HpOTpaMMBI TSt 5BM
Ne2015611829 ot 06.02.2015 .
(OeccpouHo)
[Imane: NeB867, oT 09.01.2023 T. Poccus
23. (09.01.2023r. mo 31.12.2023 r.)
000 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021 r. UII Poccust
24, U,A. Cepreesuu
Tex. moa. 07.04.2022 .
25. «l"anakTuka» ot 14.03.2022 r. (mpumMepHas 1aTa) Poccus
26. DIRECTUMRX - Cucrema | OOO T'amaktuka HUT goroBop Ne Poccus

3JICKTPOHHOTO

120320/1/A ot 14.03.2022 T.




JIOKYMEHT0000pOTa

(mpumepHas jiara)

27 Yenyru cBsasu (moctyn k cetn | OOO  Ankom  Ne  AL-0044 ot Poccus
: HHTEPHET) 01.02.2022 r.-31.12.2022 r.
MOODLE BecmtatHoe poccuiickoe CHIA
28. (becmtatroe
poccuiickoe)
«l"anaktuka PY3» JIutiensus 6eccpounas Poccus
29. Tex. compoBoxaenne ot 14.03.2022
r.
Jlnanenii kabuHet abutypuenTa | Jlunensus Oeccpodnas Poccus
30. Tex. compoBoxaenue ot 14.03.2022
r.
JInunb1i kabuHet | Jlunensus 6eccpouHast Poccus
31. CTYZAEHTa/COTPYIHHKA Tex. conpoBoxaenue ot 14.03.2022
T.
DJIeKTpOHHAs oubauroTeka | https:/dvs.rsl.ru Poccus
32. nuccepranuu U aBTopedepatoB | Tpebyercs peructpanus B
PI'G (BB PI'B) oubmmoreke COI'Y
9bC «YHuBepcurerckas | https://biblioclub.ru Poccus
33 oubmmorexa ONLINE» Tpebyetcst peructpanus B
’ oubmoreke COI'Y
OBC «Hayunas snekrponHas | http://elibrary.ru. Poccust
34 oubnmoreka eLibrary.ru» Tpebyetcs peructpanus B
: oubmotexe COI'Y
35 YHuuBepcanbHass 0a3a maHHbIX | https://dlib.eastview.com CIIIA
: East View
OBbC «KoncynbranT cryaenray | http:/www.studentlibrary.ru Poccus
Crynendeckass  diekTpoHHas | TpeOyercs perucTpanus B
oubnmoreka no | 6ubnmuorexe COI'Y
36 MEIUIUHCKOMY u
: (bapMaieBTHIeCKOMY
o0pazoBaHnio, a TaKXke II0
€CTECTBEHHBIM H  TOYHBIM
HAYKaM B IIEJIOM.
9bC «Opaitt» - | www.biblio-online.ru Poccus
oOpazoBatesbHas cpena, | TpeOyercs peructpanus B
BKJIIOYAIOIIass ~ BUPTyasbHBIH | Oubiamoreke COI'Y
YUTANBHBIA 3a7 Y4YeOHHKOB U
y4eOHBIX TIOCOOHMI OT aBTOPOB
37. u3 Beoylmmx By3oB Poccum mo
BCEM HaTpaBJICHUSIM u
CHENUATLHOCTSIM
38. KO3II (momen Ha sHACKCE) OecruraTHOE Poccus
39, Pyclapn OecruiaTHoe Poccus
40. ViPNet Poccus



https://dvs.rsl.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.studentlibrary.ru/
https://dlib.eastview.com/
http://elibrary.ru/
https://biblioclub.ru/

11. JInct oOHOBJICHNSI/ AKTyaJIN3aLMHU

IIporpaMMa axTyalIn3upoBaHa:MEPECMOTPEHA, JOTIOIHEHA.
BHeceHHble W3MEHEHHsT M JIONOJHEHHUS YTBEpXKIEHBl Ha 3acelaHuu Kadpeapsl (QHU3UKA

KOHACHCUPOBAHHOI'O COCTOAHUSA
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