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1. HauMeHoBaHHe TUCIUNINHBI
Hanobuorexuonorus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucrumiimHa BXOJIUT B BApUaTUBHYIO YacTh biioka « b.1 » oO0pa3oBaTenbHON MpOrpaMMBbI IO HaITPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 04.03.01 Xumus

HaIpaBJIEHHOCTh bHOMETUITMHCKIE TEXHOJIOTHH



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuiuiiebl HaHo0MOTeXHO0I0THsl y 00y4aroerocs 10JKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

04.03.01 Xumus (HanpaBJICHHOCTD : BHOMEIUIIMHCKUE TEXHOJIOTHH)
OIIK.1 Bianeer 6a30BbIMHU 3HAHUSIMH O COBPEMEHHOM HAYYHOU KapTHHE MUpPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB M METOJIOB MaTEMAaTUYECKUX U €CTECTBEHHBIX HAYK
Nuaukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
IT1K.4 CriocoGeH BbIOMpATh U UCIOIb30BaTh TEXHUUECKHUE CPEICTBA U METObI UCCIIEOBAHMS ISl pEIICHUS
TEXHOJIOTUYECKUX 3a]1a4, TIOCTABJICHHBIX CHEIMAINCTOM 00JIee BEICOKOW KBaTHM(HUKAIMY B TIPO(PECCHOHATBHOM
obnacTu
HNuaukaTopsl
ITK.4.1 BoiOupaer TeXHUYECKHE CPEACTBA U METOIBI UCCIIEIOBAHMM (M3 HAOOpa MMEIOIIUXCS) JUIS
pEIIeHUs TEXHOJIOTHYECKUX 3a/1a4 B IPOGECCUOHATBHON 00aCcTH JesSTeIbHOCTH, TOCTABICHHBIX
CHEIHATUCTOM 0oJiee BBICOKOH KBATH(PUKAITUN



4. O0beM U coJepkaHue TUCHUTITHHBI

HamnpagsJienune noaroroBku 04.03.01 Xumust (HanpaBJIEHHOCTh: BUOMEIUIIMHCKUE TEXHOJIOTUN)
dopma o0yuenus OYHas
NeNe TpumecTpoB, 11
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI
O0beM TMCUMILINHEI (3.€.) 3
O0beM TMCUMILINHBI (aAK.4aC.) 108
KonTakTHas padora ¢ 42
npenojasaresem (ak.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JJeKIHOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CEMMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.uac.)
@®opMbI TEKYLLIET0 KOHTPOJISI 3amuiiaemMoe KOHTpoJibHOE MeporpusiTe (1)
[TuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM 3auer (11 Tpumectp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Tema 1. BBenenue B HAHOOHMOTEXHOJIOTHIO
OmnpeneneHre HAHOTEXHOJIOTUH U HAHOOMOTEXHOJIOT U, UX OCHOBHBIE HallpaBieHus. VICTOpHs BOZHUKHOBEHUSI.
HanoOmnoTexHoIOTHsI- HayKa Ha CThIKE (PM3UKU, XUMUH, OMOJIOTHH U HHPOpMaTuKu. [Ipumepsl HaHOOOBHEKTOB U
HAHOCHCTEM, OCHOBHBIE Chephl NX NpuMeHeHus. KpaTtkuii 0030p METO0B, NCTIONB3YIONIMXCS B
HaHoOMoTexHoornu. Hanomarepuaisl 1 ux kinaccudukanus. PU3HKo-XUMHYECKHE CBOMHCTBa HAHOPA3MEPHBIX
00BEKTOB. YHUKaNbHbIE 3()()EeKThI HAHOPa3MEPHBIX 00BEKTOB, OIIOCPEOBAHHBIC UX Pa3MEPaMHU.
[TpuHIIMNHATBHBIE TTOAXOIBI K CO3AaHUI0 HAHOCTPYKTYD.

Tema 2. HaHouacTHIBI U X UCIOJIB30BAHHE.
OO01mast xapaKTEepUCTHKA HAHOYACTHIL. THITBI HAHOYACTHUI]. MeTO/IbI MoTydeHHsI HAHOYACTHUI] (XUMUYECKHE,
dbuznueckue, onomornueckue). Kparkuit 0630p npuMeHeHUsT HAHOYACTHII.

Tema 3. HanoOmomaTepuaJibl Ha 0CHOBe 0€JIKOB U NEeNTHI0B
[Tpuniuns! 06pa3oBaHust OEIKOBBIX KOMILIEKCOB. Onuromepusanus u arperanus 0enkos. IIpumepsr
IIPUPOJIHBIX CYIPaMOJIEKYJISIPHBIX O€TKOBBIX aHcamOieil. HxkeHepus HAHOCTPYKTYp 3aJJaHHOW apXUTEKTYpPbI
Ha OCHOBE 0€JIKOB M nentuoB. benkoBblie Kancyasl U ux npuMeHnenue. Gunaments! nurockenera. [lentuanbie
HaHOTPYOKH. S-ciou. Mcnonp3oBaHNe HAHOOOBEKTOB B KAUECTBE OHOMEPHBIX U ABYMEPHBIX MAaTpPHUIL AT
camoopranuzaiuy. [ ubpuaHble HaHOMaTepUabl ¢ yyacTueM 0enkoB u nenTuaoB. Ilpupoansie
HAaHOKOMITO3UTHBIE CUCTEMBI ( KOCTHAsl, COEIMHUTENbHAsA TKaHb). CHHTETHYECKHE THOPUPHBIE
HaHOMAaTepHaJibl Ha OCHOBE OEJIKOB U NEeNTHI0B. BO3MOKHOCTH HCIIOJIb30BAHUS B PA3JIMYHBIX OTPACIsX.

Tema 4. MeToabl M3y4eHUsI HAHOCTPYKTYP
OU3NKO-XUMUYECKUE U MUKPOCKOMTUYECKHE METObl XapaKTEPUCTUKU HaHOMaTepuanoB. DiyopeciieHTHas U
KoH(poKanbHast MUKpockomnus. [IpocBeunBaromiast anekTpoHHast MUKpockomnusi. CKaHUPYIOIas AJIEKTPOHHAS
Mukpockomnust (COM). Ckanupyronias 30810Bast Mukpockonusi (C3M). PeHTreHOCTpyKTypHBIN aHaIu3.
OnTruyeckas CIIEKTPOCKOMHs. DJIESKTPOHHAS ClIEKTpocKonus. oHHas crieKTpocKomnus. TeXHUKH U3yICHUS
CTpOEHHMS U 3apsa HAHOYACTHIL, OCHOBAaHHBIE HA PACCEMBAHUU CBETA

Tema 5. Hanonuanocruka
[lepcriekTHBBI MPUMEHEHUS HAHOMATEPUAJIOB B AMATHOCTUKE 3a001eBaHmii. bruoHaHOCEHCOpUKA: IPUHIIUITHI
CO3JaHusA aHAJIUTUYCCKUX CUCTEM, THUIIbI TCCT-CUCTEM, HpI/IMCHCHI/Ie. HaHOLIaCTI/IIII)I 1 KBAHTOBBIC TOUKU.
(bYHKHI/IOHaJ'II/IBaHI/Iﬂ 158 HpI/IMeHeHI/Ie B KAQYECTBEC CCIICKTUBHBIX MCTOK. KOHTpaCTHBIe Ar€HThI HA OCHOBEC
HaHOYACTHIl. Bu3yanusamus opraHes KJIeTOK, OpraHOB M TKaHEH in Vivo C ITOMOIIbI0 HAHOYACTHI] U
KBaHTOBBIX TOUeK. CpeACcTBa AETEKUUU OTACIIbHBIX KJIETOK B )KHBOM OpPraHM3Me Ha OCHOBE HAHOMAaTEpPHAaJIOB.
MCTOI[BI JOCTaBKHN HaHOMaTepI/IaJIOB JUUIA BI/I3yaJII/I3aIII/II/I B OpI‘aHI/ISM.

Tema 6. HanomaTepuaJjibl B 10CTaBKe JIEKAPCTBEHHbIX CPeICTB
Onpenenenre TEpaHOCTUKH, OCHOBHBIE TpUHLIKIIBI. HaHoMaTepuansl B jocTaBke jekapcts. HaHopazmepHbie
YaCTUIbI JIEKAPCTBEHHBIX NpenapaToB. Konbroraius jekapcTs 1 OMOJIOTMYECKN aKTUBHBIX BELECTB C
HaHOYACTHUIAMH, YIJIEPOAHBIMU HAHOTPYOKaMH, KBAHTOBBIMH TOUKAMU M IPYTHMHU HaHOMaTepualaMu.
HaHokoHTelHHEepbl 1 MUKPOKAIICYJIBbI - METO/bI MOJTyueHHs, PYHKIIMOHATIM3AIMH, HATIOJIHEHUS JIEKapCTBEHHBIMHU
CPEICTBAMH U U3YUYEHHsI MPOQUIIS BBIXOA JIEKApCTB U3 MUKpoKaricyl. [Ipupoinsie HaHoMaTepuasl B
nepeHoce JiekapcTs. CII0KHbBIE CUCTEMBI U3 HAHOKOHTCHHEPOB U HAHOYACTHILI.

Tema 7. HanoMaTepuaJibl B TKAHEBO MHIKEHEPHUH
Hanomarepuansl i pereHepaTuBHOM MeIULIMHBI (HAHOBOJIOKHA, IBYMEPHBIE MAaTPUKCHI, IOCTPOCHHBIE U3
HAHOBOJIOKOH, CK3((OJI/1bI U3 HAHOMATEPUAJIOB, HAHOYACTHUIIBI). TKaHEeBasi MHKEHEpHs. Pa3niuHble HCTOUHUKU
kieTok. KynpTuBupoBanue nuHuil kietok. CylecTByoIMe KapKachl JJ1sl TKaHeBOU uHxkeHepuu. [lonnmepHbie
Matpuilsl. HXXeHepus KIeTOYHOW moBepxHOCTH. HanoMomndummpoBanHbpie KIETKH. METO bl OLIEHKH



AKHU3HECTIOCOOHOCTH KieToK. CymiecTByronye 6e3kapkacHble METOIbl MH)KUHUPUHTA TKaHeH. TkaHeBast
MH)KEHEpUS B KIIMHUYECKOU npakThke. HaHoMarepuansl B CTOMaTOJIOTMH, TPABMATOJIOTUHU, OPTONIEANH U
JPYTUX 00JIaCTAX MEIULIUHBL.

Tema 8. HanocTpyKTYypbl OHOJIOTHYECKUX MeMOpaH
Jlunnaabie HAHOCTPYKTYPHI (MOHOCIION, OHMCIION). benkoBbie HAHOCTPYKTYPHI ( pelIeNTOPHI, KaHAIHI,
AT®a3er). OcobeHHOCTH (Pa30BBIX MEPEXOJOB B MEMOPAaHHBIX cucTeMax. OCOOEHHOCTH HAHOCTPYKTYD,
TIeKAIUE B OCHOBE JICKTPHUECKUX U PEIENTOPHBIX CBOMCTB KIIETKH.

Tema 9. HanomaTepuaJibl M OKpPYyKaw0UIas cpeaa
OnacHOCTH ¥ PUCKU HAHOTEXHOJIOTUN U HAaHOMAaTepuaioB. MeTO bl CHUYKEHHUS BO3ACHCTBUS HAHOTEXHOJIOT U
Ha sKosioruto. Mcnonp30BaHre HAHOTEXHOJIOTHH TSl pEIICHUsT SKOJIOTHIECKUX MPOOIIeM.

Tema 10. UTorosoe 3ausitue
[Togsenenue utoros kypca. KoHcybpTarus mo BompocaM MpOMEKyTOUHOTO KOHTPOJISI 3HAHUH.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. bynkesuu, E. B. OcHOBBI HaHOOHOTEeXHOJMOTHH. DyHIaMEHTAIBHBIC OCHOBBI HAHOOMOTEXHOJIOTHH : yueOHOe
nocobue / E. B. byakesuu, P. O. byakesuu. — CraBpomnoss : CeBepo-KaBkazckuii henepanbHbIii YHUBEPCUTET,
2016. — 132 ¢. — ISBN 2227-8397. — TekcT : 3JIeKTpOHHBIH // DnekTpoHHO-0nOmroTeyHas cuctema [IPR
BOOKS : [caiiT]. http://www.iprbookshop.ru/66078.html

2. PaeB M. b. HaHoOMOTeXHOJIOTUY B HEUHCTPYMEHTAJIBHON UIMMYyHOAHATUTHKe: HayuHoe u3nanue/M. b. Paes ;
[o1B. pen. B. A. JlemakoB].-ExatepunOypr,2012, ISBN 978-5-7691-2297-2.-1391.-bubnuorp.: c. 116-138

JdomosHuTeIbHAS:

1. buoxumusi:yue6HOe ocoOue Ui CTYACHTOB, 00yUYaIOMIUXCs M0 CHEIHaIbHOCTH
"®apmary"/MHUHUCTEPCTBO HAYKU U BbICIIero oopazoBanus Poccuiickoii @enepanun, [lepmckuit
roCy/1apCTBEHHBIN HAllMOHAIBbHBIN HccienoBarenbckuil yuusepeutet.-Ilepms: III'HNY,2020, ISBN 978-5-
7944-3553-5.-155.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

elibrary.ru Haydnas snexkrponHas 6ubanoTeka
ncbi.nlm.nih.gov PubMed
link.springer.com Springer Link
sciencedirect.com Science Direct
https://www.scopus.com/ Scopus
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

O6pazoBatenbHbIi nporiecce o auciuiuinae Hano0noTexHoorus npeamnosaraeT UCIoIb30BaHUE
CIJICAYIOIETO POTPAMMHOTO 00ecTieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
[Ipe3eHTaIOHHBIE MaTepUAbI (CITalIBI IO TeMaM JISKITMOHHBIX W IPAKTUYECKUX 3aHIATHH ); TOCTYII B PEXKHME
on-line B DnekTpoHHy0 6nbInoTeunyto cucremy (ObC) noctyn B 2IeKTpOHHYI0 HHPOPMAITMOHHO-
00pa3zoBaTeNbHON Cpely YHUBEPCUTETA.

[Tepeyenr HEOOXOIUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOHO PaCIpOCTPaHIEMOTO TPOrPAMMHOTO
obecreueHus:

1) oucHBIN MakeT NPUIOKEHNH (TEKCTOBBIN MpoIieccop, MporpaMma JUIst MOArOTOBKH JIEKTPOHHBIX
MpEe3eHTalNN );

2) mporpaMMa A€MOHCTPALUK BUEOMATEPHATIOB (IIPOUTPHIBATEIND);

3) npuiiokeHue, NO3BOJISIOIIEe MPOCMATPUBATh U BOCIIPOU3BOAUTE MeauakoHTeHT PDF-daiinos;

4) mporpaMMsl JUis IPOCMOTPA U PelaKTUPOBAHUS HUPPOBBIX U300paKeHUl;

5) mporpaMMsl AJisl IPOCMOTpa U penakThupoBanus DjVu-daiinos.

JlucuuIuinHa He peAyCcMaTpUBaeT UCIOJIb30BaHUE CIEIMAIU3UPOBAHHOTO IPOrPaMMHOI0 00ecIIeYeHus

HpI/I OCBOCHHMH MaTcpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JTUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U TPOBE/ICHUY 3aHATHI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BATHC:

crcTeMa BHICOKOH(pepeHIICBsI3U Ha ocHoBe u1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaT€PHAJIOB U MPE3EHTALNH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJaHus U1 COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM /ISl OCYIIEeCTBJICHUS
00pa30oBaTeJIbHOIO NMpoLecca Mo AUCHUIJINHE

Jlnist mpoBeIeHHst JIEKIIMOHHBIX 3aHATHI Heo0XoauMa yueOHast ay TMTOPHs, OCHAIIEHHAs! CIICIHATN3UPOBAHHOM
Mebenbio, IEMOHCTPAIIMOHHBIM 000py10BaHUEM (TIPOEKTOP, SKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
MPOrPaMMHBIM 00ecTIeYeHUEM, METIOBOH (¥) MIIH MapKEepPHOU JOCKOM.

Jlnst mpoBeieHHsI TPAKTUYECKHUX 3aHATUH HeoOXouMa yueOHas ay JUTOpHUsl, OCHAILIEHHAs CHeMaIU3UPOBAHHOM
Mebebio, IEMOHCTPAIMOHHBIM 000py10BaHUEM (TIPOEKTOP, IKpaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM
IIPOrpaMMHBIM 0OecrieueHHEM, MEJIOBOH (1) MM MapKepHOH JTOCKOM.

Jlist mpoBeIeHHsI MEPOIPUATHH TEKYIIEr0 KOHTPOJIS M TPOMEXYTOYHOM aTTecTally, IPYINOBBIX U
MH/IMBUYalIbHBIX KOHCYJIbTallui HE0OXouMa yueOHas ay IUTOpHs, OCHAILEHHAs CHELMaIN3HPOBAHHON
MeOebIo, MEJIOBOM (M) MJIM MapKEPHOHW JOCKOM.



Jlist camocTosATeIbHOM paboThl HeoOXoauMBbI oMerieHuss Hayunoi 6ubmmorexku [ITHUY . [Tomemnenus
Hayunoii 6u6mmoreku [I'HUY obGecneunBaroT 1OCTYII K JIOKAJILHOHN U TJI00aILHOM CETsIM

[Tomemenus nayunoi 6uomuorexku [I'HUY mist oGecriederHust caMoCTOSITEIbHON PaboThl 00yUYarOIINXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JIOCTYNOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHalbHbIMU
KOMIIBIOTEpPaMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, aya. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00ANBbHOM KOMIIBIOTEPHBIM CETSM.

6. UutanbHbIi 321 reorpadudeckoro dakynprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKAJbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce koMInbloTephl, yCTaHOBJIECHHBIE B TOMELIEHUAX HAy4YHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouno-npaBoBast cucrema «Koncynprantlnocy»



@oH/IbI OIIEHOYHBIX CPEICTB IS ATTECTANIMH 10 TUCHUTIIHHE
HaHoOuoTexHo0rus

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaAPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEMATHYECKUX H €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 Brnaneer undopmanueii 06 HeynosiieTBopuren

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

UCIIOJIb30BaHUH HAHOMATEPHAIIOB
B pa3JIMYHBIX o0JacTax HAayKH B
JIOCTaTOYHOM CTEIECHU IS
CO3aHVU U pCaIn3allui HOBBIX
TEXHOJIOTHH B chepe
npohecCHoHaTBHOM
ACATCIIbHOCTHU

He Bnaneer undopmarueit 06 ncrnoab30BaHun
HAHOMATEPHAJIOB B Pa3IMYHBIX 00JIACTAX HAYKU
B JIOCTaTOYHOM CTENEHH ISl CO3/ITAaHUU U
pean3aluy HOBBIX TEXHOJIOTUH B cdepe
PO eCCUOHATBHON JIeATETLHOCTH
YnoBaerBopuTebH

Bnaneer obmieit nadopmarueit 06
MCIOJIb30BAaHUY HAHOMAaTEPHUAJIOB B Pa3IUMUYHBIX
o0acTax HayKH, HO B HEJJOCTaTOYHOM CTENEH!
JUTS CO3JIAHMH U PEeTU3aIlii HOBBIX
TEXHOJIOTHH B cepe mpodheccnoHaabHOM
JEeSTeTHOCTH

Xopouo
Bnaneer undopmarnueit 00 ncronb30BaHUN
HAaHOMATEPHAJIOB B PA3JIMIHBIX 00JIACTAX
HAyKH, OJHAKO MPUMECHHUTDH JJAHHYIO
UHGOPMAIINIO JUTSI CO3JIAaHUH U PealTi3alun
HOBBIX TEXHOJIOTUH B cepe
podecCHOHANLHOM e TEIILHOCTH MOXKET HE B
IIOJIHOM Mepe

Otiamn4Ho
Brnageer nndopmanueii 00 UCIOIB30BaHUN
HAHOMATEPHAJIOB B PA3IMYHBIX O0JIACTSIX HAYKH
B JIOCTATOYHOM CTENEHU ISl CO3/ITAHUU U
pean3ainyy HOBBIX TEXHOJIOTUH B cdepe
npoecCHoHANBHON e TENbHOCTH

IIK.4

Crnoco0eH BbIONPATH M MCNIOJIb30BATh TEXHNYECKHE CPEACTBA U METOAbI HCCJIe0BAHUS 1JIs1
PeLIeHHUs TeXHOJTOTHYEeCKHUX 32124, MOCTABJCHHBIX CHEHHAJINCTOM 00J1ee BHICOKOM
KBaJIM(pUKANMHU B IPodecCHOHAIBHOI 00/1aCTH

Komnerennus IInanupyembie pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHaUKaTOP) o0y4eHHs o0y4eHus
IK.4.1 BriOupaeT TexHuueckue cpeacTna HeynosiaerBopure

BriOupaer TexHuueckue

Y METO/IbI UCCIeIOBaHMH (U3

He 3HaeT TeXHHYECKHE TEXHUUECKIE CpeacTBa




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
CpEICTBA U METO/IbI HabOpa UMEIOIIUXCS) JUIs HeynosiierBopuren

HCCIIeIOBaHMH (13
Habopa UMEIOIIMXCS) IS
pelreHus
TEXHOJOTHYECKUX 3a/1a4
B IIpo(hecCcuoHaNbHOM
0071aCTH IEATEIIHLHOCTH,
IMOCTaBJIEHHBIX
CIIEIIUAIINCTOM OoJiee
BBICOKOM KBaJTM(HUKAIIUN

pEIICHUS TEXHOJIOTHYECKUX 3a/1a4
B 00JIaCTH HAHOOMOTEXHOJIOTHHA

Y HE BJIAJICET BCEM METO/IaMHU UCCIICIOBAHMIA
(u3 Habopa umeronuxcs). He ymeet ux
MPUMEHSITh JUISl PEIICHUS TEXHOIOTHUECKUX
3aja4 B B chepe HAHOOMOTEXHOIOTHH.
YoB1€TBOPUTEJIBH

3HaeT TEeXHUYECKUE TEXHUIECKUE CPEACTBA, HO
HE BJIaJIeeT BCEM METOJAAMHU UCCIIeI0OBaHU (13
Habopa umeromuxcs). He ymeer ux npuMeHsTh
JUIS pellieHus] TEXHOJIOTMYECKUX 3a/1a4 B B
chepe HaHOOMOTEXHOJIOTHH.

Xopomuo
3HaeT TEeXHUYECKUE TEXHUIECKUE CPEICTBA U
BJIaJIEET BCEM METOJaMH HCCIIeI0BaHuM (13
Habopa umeromuxcs). He ymeer ux npuMeHsTh
JUIS pellieHus] TEXHOJIOTMYECKUX 33/1a4 B B
chepe HaHOOMOTEXHOJIOTHUH.

OT1iu4HO
3HaeT TeXHUYECKHEe TEXHUYECKUE CPEICTBA U
BJIaJIEET BCEM METOJaMH HCCie10BaHul (13
Habopa UMEIOIIHNXCS). YMEET UX MPUMEHSITh
JUIS pellieHus] TEXHOJIOTMYECKUX 33/1a4 B B
chepe HaHOOMOTEXHOJIOTHUH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema goctaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTeCTANMH : 3a4eT
Crnoco0 npoBeeHust MepoONPHUATHS IPOMEKYTOYHOM aTTecTanuy : OlLEHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTallUU OIIPEIENIIeTCsl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPONPHUATHUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOI 0 MEPHOAA.
MakcumanbHoe Koan4decTBo 6aios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTianyHo» - ot 81 no 100
«xopowmo» - ot 61 1o 80

«yJ0BJIETBOPUTEJbHO» - 0T 41 10 60
«HEeYI0BJICTBOPUTEIbHO» / «<He3a4TeHo» MeHee 41 Oaa

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
OIIK.1.1 Tema 4. Metozpl u3yueHus | 3HAET onpeJeieHue HaHOMaTepUaaoB

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHpa Ha OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

HaHOCTPYKTYP
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

Bnaneer nonxonamu kinaccupukaium
HaHOMAaTepHaIOB3HAET OCHOBHBIE 001aCcTH

MPUMCHCHUA HAHOMATCPHUAJIOB

OIIK.1.1

Nwmeer npeacrasiieHre 0 HAY4YHOU
KapTUHE MHUpa Ha OCHOBE
MOJ0KEHUM, 3aKOHOB U
3aKOHOMEPHOCTEW €CTECTBEHHBIX
HayK

Tema 8. HanocTpykTypsl
OMOJIOrMYeCcKUX MeMOpaH
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaeT IpUMEpHI UCII0JIb30BAHUS
HAaHOMAaTEPHUAJIOB B Pa3INYHBIX
Ouonoruueckux uccnenopanusxllonnmaer

CYIITHOCTb MCTOAUK, NUCIIOJIb3YCMBIX B 9TUX
HUCCICIOBaHUA

MIK.4.1

BrI0OupaeT TeXHUYECKHE CPEeICTBA
W METOJIbI UCCIIeIOBaHMI (U3
Habopa UMEIOIIMXCS) IS
pEIICHUS TEXHOJIOTHUSCKHX 3a1a4
B IIpoheccnoHanbHOM 061acTi
JIeSITEILHOCTH, TTOCTABJIEHHBIX
CIICLIMAIMCTOM 00Jiee BBICOKOM
KBTH(DUKAIIH

Tema 10. UToroBoe 3anarue
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTie

YMeeT mpUMEHSTh MOJTyYEHHBIE 3HAHUS O
HaHOMaTepI/IaHaX JUIS pCI_HeHI/ISI peaHBHLIX
KelicoBBiiazmeeT MeTo1aMu UCIIOIb30BaHUS

HaHOMATCpHAJIOB B OHOJOrHYSCKUX
HUCCICIOBAHUAX

Crneunpuxkanusa MeponpusTHI TEKyILIEro KOHTPOJIS

Tema 4. MeToabl M3y4eHUsSI HAHOCTPYKTYP

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 9aca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI Ay ANTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 32




[IpoxoaHoii 6amn: 13

IToxa3zarean oneHMBaHUA

Baaasl

3Haer OIIpCACIICHUC HaHOMaTepI/IaHOBBJ'IaI[eCT noaxogaMu KJ'IaCCI/I(l)I/IKaI_[I/II/I HaHOMATCpUuaJioB

3HaeT OCHOBHEBIE 00JIACTH MPUMCHCHHUA HAHOMATCPUAJIIOB

32

3HaeT onpezeleHre HaHOMaTepranoBBaieeT HEKOTOPbIMU MOX0AAMU KIACCU(DUKALUIH

HaHOMAaTepHaoB3HAET OCHOBHBIC 00JIACTH MPUMEHEHHsI HAHOMATEPUAIOB

25

3HaeT onpezeneHre HaHOMaTepraioBBIaieeT HEKOTOPHIMUIIOIXOAAMHU KIIacCU(DUKALTUT

HaHOMAaTepHaIOB3HAET HEKOTOPbIE OCHOBHBIE 00JIACTH IPUMEHEHUSI HAHOMATEPHAJIOB

13

3HaeT OIpPEaACIICHUC HaHOMaTepI/IaHOBHC BIaJCCT IMMOAXO0AaMH KHaCCI/I(l)I/IKaIII/II/I HaHOMAaTCpHaJIOB

He 3HaeT ocHOBHBIE 007aCTH MPUMEHEHHUSI HAHOMATEPHAJIOB

10

Tema 8. HaHocTpyKTYpBbI OM0JIOTHYECKUX MeMOpaH

[IponoIKUTENHBHOCTE TPOBECHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENEHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 32
[Ipoxonnoii 6amn: 13

IToxa3zaTean oneHMBaHUA

Baaasl

I[CMOHCTpI/IpyeT 3HaHUWA IIPUMCPOB IIPUMCHCHUS HAHOMATCPHUAJIOB B OMOIOTMYECKUX

HCCIIEOBAHUAX, MOYKET OTBETUTH Ha BOIIPOCHI O CYIITHOCTH MUCIIOJIb3yEMbIX METOJIUK 1
MPUMEHUTH MOJTYUYEHHBIE 3HAHUSI B KOHKPETHBIX
Kelcax

32

I[CMOHCTpI/IpyeT 3HaHWA IIPUMECPOB IIPUMCHCHHUS HAHOMATCPHUAJIOB B OMOJIOTMYECKUX

HUCCIICAOBAHUAX, MOXKET OTBECTUTDH HA BOIIPOCHI O CYIITHOCTH UCIIOJIb3YCMBIX METOIHK, HO HC
MOKCT IPUMCHUTH IMOJTYYCHHBIC 3HAHUA B KOHKPCTHBIX Keicax

25

JleMOHCTpUpyeT 3HaHUSI TPUMEPOB MPUMEHEHUSI HAHOMATEPHUAaJIOB B OMOJIOTUYECKUX
UCCIIEA0BAHUSIX, HO HE MOXKET OTBETUTH Ha BOIPOCHI O CYLIHOCTH UCTIOIb3YEMbIX METOIUK

13

He nemoHcTpupyeT 3HaHUs NPUMEPOB MPUMEHEHHSI HAHOMATEPUaIOB B OMOJIOTHYECKIX
UCCIIEA0OBAHUSIX

10

Tema 10. UTorosoe 3ausirue

[IpoK0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBII 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTanuu: 36
IIpoxoaHoii 6ann: 15

IToxa3zaTean oneHMBaHUA

Baaasl

JleMoHCTpHpYyeT CHOCOOHOCTh MPUMEHSTh MOJyUYE€HHBIE 3HaHUS B 00J1aCTH OMOJIOTUYECKUX

pabort

PICCJ'IGI[OB&HH?I, Ja€T OTBCTHI HA JOIMMOJTHUTEIIBHBIC BOIIPOCHI, MOXET YCTKO Cq)OpMy.]'II/IPOBaTB I1aH

36




JleMOHCTpHpYET CIOCOOHOCTh MTPUMEHSTH IOJIyYE€HHBIE 3HAHUS B 00JIACTH OMOJIOTHYECKUX 29
UCCJIEIOBaHUM, JaeT OTBETHI Ha IOMIOJHUTENbHBIE BOIIPOCHI, HO HE MOXKET YETKO

copMyIHpoBaTh IaH padoT

JleMoHCTpHpYyeT CHOCOOHOCTh MPUMEHSTh MOJyUYEeHHBIE 3HaHUS B 00J1aCTH OMOJIOTUYECKUX 17
UCCIIEIOBAaHMI, HO TIPY OTBETE Ha JOTOJIHUTENbHBIE BOIPOCHI IOMYCKAET CYIIECTBEHHBIE OIIMOKH

He nemoncTpupyeT criocoOOHOCTH MIPUMEHSTH MOTYUYEHHBIE 3HAHUS B 00JIACTH OMOJIOTHIECKUX 14

HUCCIIeJOBaHUN




