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IosicHuTeNLHAA 3aNIUCKA

B coBpemenHOM Mupe ymeHue paboTaTh C BBICOKOTEXHOJIOI'MYHBIM OOOpPYIOBaHMEM CTaJIO
OTHUM U3 KIIOYEBBIX HABBIKOB, HEOOXOAMMBIX JUIsl YCHEIIHOTO TPYyIOycTpoiicTBa. Bo MHoOrmx
00JIaCTsIX MCCIEOBAaTEIbCKUNA IMOJIXO0A M HAaBBIKM KOMIUIEKCHOI'O aHajlu3a MpoOjieM SBIAIOTCA
BAKHEUIIMMH KadeCcTBaMU COTPYAHHUKOB. bilaromaps Tomy, 4TO METOJ CKaHHPYIOUIEH 30HIOBOU
MHUKPOCKOIMH, SBISETCA OAHUM U3 Haubojee NOCTYNHbIX U 3()(YEKTUBHBIX HMHCTPYMEHTOB IS
MCCIIEIOBAaHMsI CBOMCTB OBEPXHOCTH, BBEJICHUE €r0 B KAUECTBE Kypca IO BBHIOOPY, TO3BOJIMT LIKOJIE
YIIOBJIETBOPUTH 3aIIPpOC Ha NPUOOpETEHHE yJallUMHCS COOTBETCTBYIOLIMX HABBIKOB, NPEIOCTABUThH
YCJIOBUS 1715l IPOEKTHO-HCCIIEA0BATENbCKOM IS TEIbHOCTH, a TAKXKE, YIIIyOUTh 3HAHUS 00yUJaroIXCsl
B 00JIaCTH €CTECTBEHHBIX HayK.

HanpaBjieHHOCTH IPOrpaMMbI
Pazpaborannasi mporpaMma COOTBETCTBYET e€CHECHI6EHHOHAYUHOU HANPAGIEHHOCMU
0011e00pa3oBaTeIbHBIX MPOrpaMM JIOMOIHUTEILHOTO 00pa30BaHus U OPUCHTUPOBAHA HA:

e (opMupoBaHHE HAYYHOI KapTHHBI MUPa

e YIOBIICTBOPCHHE ITO3HABATEIBHBIX WHTEPECOB YUYAIIMXCS B OOJACTH MEIUIUHBI U
€CTECTBEHHBIX HAYK

e pa3BUTHE Yy JeTel HCCIeNI0BaTEIbCKOM AaKTUBHOCTH, HAIEJICHHONM Ha U3y4eHHUe
00BEKTOB )KMBOW U HEKUBOM MPUPOJIBI U B3AUMOCBS3EH MEXK1y HUMH

® U3ydYeHHE COBPEMEHHBIX METO/IOB JUArHOCTUKH MTOBEPXHOCTH

® U3yYeHHE COBPEMEHHBIX TEXHOJIOTUH CO3/IaHMs HAHOMATEPHUAIOB U UX NPHUMEHEHUS,
YTO TMO3BOJSIET pPEAM30BaTh MEXKIPEAMETHBIE CBS3M MEXAY AUCHUILIMHAMHU
€CTeCTBEHHOHAYYHOTO IIHKJIA.

C oIHOI CTOpPOHBI, HCIIOJIb3yeMO€ BO BpeMsl 3aHSATUH COBPEMEHHOE OO0OpYyIOBaHHE U
Nepe0BbIC TEXHOJIOTUH, TOBBIIIAIOT HHTEPEC U MPECTIXKHOCTD CBSA3aHHBIX C €CTECTBEHHBIMH HAYKAMH
npodeccuii, a Takxke, GOPMUPYIOT KOPPEKTHBIE MPEACTABICHUS O CBA3aHHBIX C HAHOTEXHOJOTUSMU
npodeccusax. C apyroil CTOpOHBI, NPUMEHSIEMbIEe 00pa3oBaTENbHBIC TEXHOJOTMH, TaKUE Kak
BBITIOJTHEHUE JUIUTEIBHBIX HCCIEIOBATENbCKUX MPOEKTOB M y4acTHe B KOH(PEPEHIHUAX, MO3BOJSIIOT
TOOUTBCS Pa3BUTHS CIIOCOOHOCTH K TMPOTSHKEHHOMY YCWIHIO, (POpPMYyITHUpOBaTh, MPE3CHTOBATH H
3alMIaTh COOCTBEHHbIE THMIOTE3bl, CIIOCOOCTBYIOT OBJIa/I€Bal0 OCHOBHBIMM HAyYHBIMH METOJaMHU
MO3HAHUS, COBEPIICHCTBOBAHMIO HABBIKOB pabOThl ¢ mnpubopamMu U MHGOPMALMOHHO-
KoMITbIoTepHbIMU TexHoJorusiMu (fanee UKT), momydeHuto onbiTa BBIMOTHEHHS 33/a4 B KOMaHJE U
(OPMHUPOBAHUIO TIPEICTABICHUI O CBSI3aHHBIX C HAHOTEXHOJIOTHSAMHU Tpodeccusx. OnruManbHON
peanu3anueil o0ueo6pazoBaTeIbHONM MPOrpaMMBbl SBISETCS CO3JaHHUE HayYHO-HCCIEeI0BaTeIbCKUX
TPy T 00ydaronuxcs B Bo3pacte 12-18 yret, YuciieHHOCThIO 6-8 YeToBeK Kax1ast, 3aHUMAIOIIHX CS
OT 2 4acoB B Helen (B 3aBHUCHUMOCTH OT ToAa oOydeHus)) B (opMare OYHOTO OOYy4YEeHHs C
o0ecriedeHreM HEOOXOIUMBIM MaTepHATbHO-TEXHHUECKUM OCHAIICHHEM, BKJIIOYAIOUINM B ceOsl, B
nepByto ouepeb, Onrtudeckuit AtomHo CuitoBoit Mukpockon (nanee: FemtoScan), koMiiaekT 30H10B
U TIEpCOHANIbHBIX KOMITBIOTEPOB (fainee: [1K) 00beTMHEHHBIX B JIOKAIBHYIO CETh,

AKTYaJIbHOCTH MPOrPaMMbl

B ocHoBe pa3paboTku JaHHOI 00111€00pa30BaTEIbHON MPOrpaMMBbl JIEKUT LEIbIH psia mpolieM
U 3aj1a4, CTOSALIUX Mepesl 00pa3oBaTeIbHBIMHU OpraHU3alUsIMU:

Bo-nepBbIX, HEOOXOIUMOCTH JOMOJHUTEIBHOIO 00pa3oBaHUs B 00JACTH HAHOTEXHOJOTHM
MIPOJUKTOBaHa JaBUHOOOPA3HBIM POCTOM STOM OTpaciiv, HYKJIAOLIEHCs B OOJBIIOM KOJINYECTBE
KBaJIM(HUIMPOBAHHBIX KaJpOB, a 3HAYUT, M AOUTYpHUEHTOB, BBHIOPABIIMX COOTBETCTBYIOIIUE
CHEHaIbHOCTH JJIs TPOJOJIKEeHHsI cBoero oOydeHus B BY3ax, uto TpeGyeT oT HIKoJI MpeI0CTaBIeHUS
yyamumcs: uHGopMaruu 00 3TOM HalpaBJIeHUHU, a TAKXKe, YCIOBUH JUIsl MPHUOOPETEHUS yIallUMHCS
KJIFOUEBBIX HaBBIKOB, HEOOXOIMMBIX JJIl UX YCIIEIIHOTO pa3BUTUs B 3Toi obnactu. C yué€rom TOTO,
410 B OMmKaiiieil nepcrneKkTuBe TpeOOBaHUS K CIIELUANINCTaM B 3TON CI0KHOM 001acTH OYAYT TOIBKO
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pactu, TPEXJIETHSS MporpaMMa JIOTIOJHUTENLHOrO OOpa3oBaHMs, HampaBieHHass Ha MOJydyeHUe
rITyOOKHMX 3HAHHUH U OOJIBIIOTO MPAKTHYECKOTO OTIBITA, SIBISAETCS OCOOCHHO aKTYaJIbHOM.

Bo-BTOphIX, TmpakTHueckas paboTa oOydarmommxcs B OOJACTH  HAHOTEXHOJIOTHI
MOJJIepKUBaeTCsl B pamkax HanmonansHOM 0Opa3oBaTenbHOM nHUIMATHBB "Harra HoBas mikona" u
MO3BOJISIET 00pa30BaTENIbHBIM OpPraHU3alusIM COOTBETCTBOBaTh deneparbHOMY TOCYIapCTBEHHOMY
00pa3oBaTeNIbHOMY CTaHIAPTY B 00JIaCTH TOTIOJHUTEIBHOTO 00Pa30BaHMsl, 00eCIIeUnBast yCIOBUS IS
camopealin3ali 00y4aroluXxcs, UX PaHHIO MPO(EeCCHOHANBHYIO OPUEHTAIMIO0 U HENPEPHIBHOCTH
obpasoBanus B cucteme lllkona-BY3-IIpousBoactao.

Opnako, TMpoBeleHUE 3aHATUNH 10 HAHOTEXHOJOTUSM C MPUMEHEHHEM KOMIUIeKca
71ab0paTopHOro 00OPYAOBAHUS, MOXKET HE TOJBKO YIOBIETBOPSTH OMKCAHHBIN BBILIE 3alIPOC, HO U
obOecrieunBaTh TOJICPKKY OCHOBHOTO y4eOHOro IMpoiecca B paMKax 00pa3oBaTENIbHBIX OJOKOB
«EctectBennbie Hayku» u «Matematuka M uH(pOpMmaTtuka» U ObITh 0a30l A HPOBEACHUS
MEXIUCIUTUTMHAPHBIX WHIUBUIYATBHBIX U TPYIIOBBIX HCCIEAOBATEIHCKUX MPOEKTOB. ITO CTABUT
nepes neaaroraMu JOIMOJIHUTEIBHOIO 00pa3oBaHUsSl MIKOJ, MOJYYMBIIMX JaHHOE 000pyaoBaHuE,
CIIOKHYIO 3a/ady MO0 opraHu3zanud 3(PQGEeKTUBHOrO y4eOHOro mpolecca W ONTHMAILHOMY
HCIOJIb30BAaHUIO TPHUOOPOB, YHUBEPCAIBHOIO PELICHUS JIsi KOTOPOU MOKa He HalJeHO.

Takum 00pazom, IPUUKMHON TOCTAHOBKH 33J]auul 10 pa3paboTke, arpobannu U JanbHeHmemMy
yIAYULICHUIO JTaHHOW 00pa30BaTeNbHON MPOrpaMMBbl SIBISIETCS €€ BOCTPEOOBAHHOCTH CO CTOPOHBI
00pa3oBaTEeNbHBIX OpraHU3alni, HEOOIBIIOE KOJUYECTBO HEOTUYKIAEMBIX MPHUMEPOB YCIEIIHOM
Oopranmzaiuy y4eOHOTo IMpoliecca U 3ampoc Ha oO0ydarouuxcs, 00JiaJarouX 3HAaHUSIMH B 00JacTH
HaHOTEXHOJIOTUM, CO CTOpOHBI BY30B M BBICOKOTEXHOJIOTMUECKUX KOMITaHUM. JlOTIOTHUTEIbHBIM
CTHUMYJIOM SIBJISIETCSI BOBMOYKHOCTh peaIU3allii KOMIETEHTHOCTHOTO U JIEATEIbHOCTHOTO TIOJIXO/IOB, a
TaKXKe, TOBBIIICHHE MOTHUBAIIMHA O0YJaIOIUXCs 32 CYET MIUPOKOTO MCIIONB30BAHUS WHTEPECHBIX IS
Hux UKT.

OT1anuuTebHbIe 0CO0EHHOCTH l'lpOI‘paMMLI/HOBI/BHa

XapakTepHasi CTpYKTypa 00pa3oBaTeIbHOM MPOrpaMMbl 110 HAIPaBICHUIO HAHOTEXHOJIOIMU
OINMPAETCs Ha BBINOJIHEHHE J1a00paTOPHBIX paboOT, oNMCcaHHbIX B YueOHO-MeTtonnyeckom Komiexre
(YMK), mpuiaraeMoM K KOMILUIEKCY YCTAHOBJICHHBIX B jJaOopaTopuu oOOpYZOBaHUS, U U3yueHHUE
HEOOXOAUMOTO JUISI HAX TEOPETHYECKOro MaTepuasia. TUIMYHBIMA HEAOCTaTKAMU TaKUX MPOrpamMm
3aKJIFOYAETCS B HEJOCTaTOUYHOM OCBEILEHHOCTH aKTyaJIbHBIX TEXHOJOTUN CO3aHUSI HAHOCTPYKTYpP H
UX NPUMEHEHHUs, a TaKKe, B OTCYTCTBHM B3aUMOJEHCTBUS C KIIOYEBBIMU OpraHM3alMsIMHU ropoja,
pabotaronuMu B 3Toil oOnactu u BY3amu, ocCyecTBISAIOIIMMU TOATOTOBKY CTYAEHTOB IIO
COOTBETCTBYIOIIMM HampasiieHusIM. HoBHU3Ha mpeanokeHHOM o00pa3oBaTeNbHOW MPOrpaMMBbI
BBIP)XKAETCsl B YBEIMYEHHH 00BEMA M3ydyaeMOro TEOPETHMUYECKOro Marepuaia MyTéM J00aBlIeHUs
HOBBIX TEM, 4YTO TIO3BOJISIET BBICTPOUTH JIONOJHUTENIBHBIE MEX IMPEIMETHBIE CBSI3U MEXKIY
JUCLUUIUIMHAMHM €CTECTBEHHOHAYYHOI'O IMKJIA M PaclIMpUTh Kpyro3op oOydarouuxcs. [lomumo
YBEJIMUEHHOM TeOpeTHUEeCKOi 0a3bl, JaHHas MporpaMma IpeanosiaraeT NpoBeACHNUE T0TOTHUTENbHBIX
IPYIIOBBIX MUKPOUCCIIE0OBAHUHM, YTO MO3BOJIMUT yYaIUMCs IPUOOPECTH HABBIKU, HEOOXOUMBbIE JIs
BBITIOJTHEHUSI U 3aIIUTHI CBOMX CaMOCTOSITENIbHBIX HCCleAoBaTelbcKkux padot. Taxke, oTaenbHOE
BHUMaHME yienseTcs MNpopopUeHTAaMM OOy4YaloUIMXCs, BBIPQ)KEHHOE BO B3aUMOJICHCTBUU C
BEIyLIUMHU JlabopaTopusiMu U opranuzauusmu Casnkt-IlerepOypra.

Azpecar nporpaMmmbl

[TporpammMa paccuuTaHa Ha MOCTENIEHHOE YBEJIIMYEHUE CI0KHOCTH M3y4aeMoro mMarepuania, a
TAKXC Ha U3YUYCHUHU YHAIIIUMHCA OCHOBEI CBOMCTB MaT€pHraIOB U CO3AaHUEC MAaTCPUAJIOB C 3aJaHHBIMU
cBoiicTBamMH. Jyis1 0OyueHus Mo mporpaMMe peKOMEeHI0BaHHbIM Bo3pacT ydarmxcs ¢ 12 mo 17 ner (c
7 KJlacca, KOT1a HaUWHAETCsl M3ydeHHe IKOJIBHOTo npeamera «Pusnkay). PekomeHmyemslit Bo3pact
JeTel o YPOBHIO CJIOKHOCTH 00y4enus: 11-16 ner.

CrtpyKTypa NpoBeleHUs 3aHATHI MOCTpOeHa TaKUM 00pa3oM, 4TOOBI BBI3BIBATH Y YUalllUXCs
MHTEpEC K PACCKA3bIBAEMOMY MaTepuaily, M OCTaBISET HE 3aKpbITBIMM BOIPOCHL, HAa KOTOpBIE
ydamuecsas MOTryT CaMOCTOATCIBHO OTBEYATb B JOMallHUX YCIIOBUAX, /Ui 3aaBaThb HX



PYKOBOJUTENIO, TPOSIBISIL TakuM O0pa3oM HMHTEpeC K pPACCMOTPEHHON TeMEe U  TO3BOJISIO
PYKOBOJIUTEIIO 00BbETUHEHUS TOJ00PATh ISl YUAIIMXCSl UHTEPECHYIO UM TEMY UCCIICIOBAHMS.

ba3oBble 3HaHKE MO KaKUM-THOO0 MpeIMeTaM He TpeOyroTCs, IS yJalluXcs BaKeH HHTEPEC K
TEME HCCIICJIOBAHMs, U JKEJIaHUs y3HATh OOJbIle B BHIOpAaHHOM HalpaBlieHHH. Bce HemocTaromue
3HAHUA, y4alllUWCs MOJyYyaeT B pamMKax MPOrpaMMbl, UM C U3YYEHHEM OO0S3aTeIbHBIX MIKOIbHBIX
JUCLIUILIMH 110 MEPE MIPOXOKAECHUS CaMOM IPOrpaMMBl.

Lenau n 3a1a4u MporpaMmmbI

eas:
® [IOJroTOBKa OOy4aroIIMXCs K IPOEKTHOH JEATEIbHOCTH B paMKaX TEXHUYECKOI'O
IPAaKTUKO-OPUEHTUPOBAHHOTO 00pa30BaHUsl.
e npodeccHoOHaNbHAs ~ OPUEHTAIMA  IIKOJBHUKOB  MYyTEM  M3YYEHHUS  OCHOB
HaHOTEXHOJIOTHH U KJIFOUEBBIX 3TAIlOB UCCIIEA0BATENbCKON JESTEIbHOCTH
® JIMYHOCTHOE pa3BUTHE YYAIIUXCAd B PAMKaxX HCCIEAOBATENS W/WIH PYKOBOIAHMTEIS
UCCJIEJOBAHMUSL.
® pa3BUTHE MHAMBUAYAIBHBIX CIIOCOOHOCTEH, caMopeanu3alys JUYHOCTH Y4allerocs Ha
OocHOBe (OPMHpPOBaHMUSA MHTEpPECca K HCCIEAOBAaHUIO B IpOLECCe IPOBEICHUS
7a00paTOPHBIX PadOT M TMYHBIX/TPYIIIOBIX HCCIIEI0BATEIBCKIX POCKTOB.
3agauu:
OO0pa3zoBarenbHbIe:
e 00y4yeHHE NIKOJBHUKOB COBPEMEHHBIM METOJaM H3MEpPEHUsl 3JIeKTPOPU3NUIECKUX
XapaKTepUCTUK MaTepUasoB;
® TEOpeTHYECKoe O3HAKOMJICHUE C METO/1aMHU CHHTE32 U aHanu3a
HaHOCTPYKTYPHUPOBAaHHBIX MaTEPUAJIOB,;
® [IPaKTUYECKOE O3HaKOMJICHUE c MeTOJIaMU CUHTE3a u aHaJn3a
HAaHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB;
® [IOJrOTOBKa K KOH(EPEHUUSM MIKOJIbHUKOB I10 HAHOTEXHOJOI'MHM, B TOM 4YHCIE
MEX1yHapOAHbBIM.
PazBuBaromniue:
® pa3BHUTHE HABBIKOB CAMOCTOATEIbHONW pabOThl C U3MEPUTEIBHBIMU IPUOOpaMU;
® pa3BUTHE TBOPYECKUX CIOCOOHOCTEH Tpu pa3paboTke U cOOpKE HOBBIX
M3MEPUTENIbHBIX YCTAaHOBOK JIJIs1 UCCIIEJIOBAHUSI HAHOMATEPUAJIOB;
® pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN MPU UCCIIEAOBAHUHM MAaTEPUATIOB MUKPO- U HaHO-
pa3MepoB;
® pa3BUTHE IEJIEYyCTPEMIICHHOCTH B JOCTH)KEHMM IIOCTAaBICHHOM MLeNnu (pelieHuu
3a/1a4M ), CHOCOOHOCTH MPEOJI0JIEHUS TPYAHOCTEHN, KOHLIEHTPALlUY BHUMAaHUSI.
BocnurarenpHele:

pa3BUTHE YMEHHUs BBICTYIIaTh C JOKJIAJaMH, AJEKBATHO BOCIHPUHUMATH KPUTHUKY
ONIOHEHTA, API'YMEHTHPOBAHHO 3alIMIIaTh CBOK TOUKY 3PEHHS;

pa3sBUTHE CAMOCTOSITEILHOCTH B BbIOOpE croco0a JOCTHKEHHS MOCTaBICHHON LEIH
IIPY OTCYTCTBUU TUITOBBIX PEIICHUIA;

pa3BUTHE yYMEHHUs pabdoTaTh B KOMAaHJE JUISl BBIIOJHEHHS CIOMHBIX KOMILJIEKCHBIX
3a/1a4.



Y4eOHO-TEMATHYECKNH TIJIAH

KonnuectBo yacos ®opMbI
Ne n/mt Ha3Banue paznena, Tembl
Bcero | Teopust | Ipaxruxa | aTTeCTaImm/KOHTPONS

1 BBeaenue
1 | 1 | Beenenue B «HanoMup». MHCTpyKTax o oxpane Tpyaa 2 1 1
2 | 2 | Maremaruka: «DyHKIMOHAIBHBIN ITOAX01 2 2 Jlokiiag Ha BEIOOD
3 | 3 | ®usuka: «Ilose — KaMeHb MPETKHOBEHUS 2 2 Jloknaa Ha BEIOOD
4 | 4 | Xumus: «Kak caenars U3 aTOMOB YEJIOBEKA) 2 2 Jloknaa Ha BEIOOD
5 | 5 | buonorus: «Apxeu u I0aAN» 2 2 Jlokiiag Ha BEIOOD
6 | 6 | Maremarudeckas MO€eiIb 00IIECTBa 2 1 1 Jloknaa Ha BEIOOD
7 | 7 | ®pakTaabHbII MUD 2 1 1

2 Teopus ucciiefoBaHus
8 | 1 | JJaGopartopHbIE yCTaHOBKH 2 2
9 | 2 | IlpuHuum paboThl ONTHYECKOTO MUKPOCKOTIA 2 2
10 | 3 | Bugsl sHeprun. CrnocoOb1 00pabOTKH U MepeIadH. 2 2
11 | 4 | IIpe30aKTIOATOPHI 2 2
12 | 5 | BeimonHenue 1ab0opaTOpHBIX paboTa MO TPyHIaM. 2 2 Otuér
13| 6 | BeimonHenue mabopaTOpHBIX paboTa MO TPyHIaM. 2 2 Otuér
14 | 7 | BemonHeHue 1abopaTopHbIX paboTa 1Mo IpyIIaM. 2 2 OTtuér
15| 8 | BemonHeHue 1abopaTopHBIX paboTa 1Mo TPYIIIaM. 2 2 Otuér
16 | 9 | Odopmiienue oTU€TOB 1O TAOOPATOPHBIM paboTaM 2 1 1 Joknaz
17 | 10 | 3amuTa 1a00paTOpHBIX padbOT 2 1 1 Jlokman

3 Hay4yHo-TexHMYecKOoe  TBOpPYeCTBO B  00JIaCTAX  MCCJIEA0BATEIbCKOM

AeATeTbHOCTH

18 ‘ 1 | BeiOop WHAMBHIyaTbHBIX U TPYIIIOBEIX TEM UCCIIETOBAHHNA 2 ’ 2 ‘ HazBanue Tembl




19 | 2 | O6cyxaeHue BEIOpaHHBIX TEM M BBIOOD MOPSIKA MIPOBEACHHS MCCIICIOBAHUM 2 2 HazBanue TeMbl
20 | 3 | [IpoBeneHue 3KCIEPUMEHTAILHON YaCTH BHIOPAHHBIX UCCIIETIOBAHUN 2 2 OTYET/TIPOTOKOIT
21 | 4 | [IpoBeaeHue 3KCIIEPUMEHTAILHON YaCTH BHIOPAHHBIX UCCIIETIOBAaHHUN 2 2 OTYET/TIPOTOKOI
22 | 5 | [IpoBeneHue SKCIEPUMEHTAITBHOM YaCTH BEIOPAHHBIX MCCIICIOBAHUI 2 2 OTYET/TIPOTOKOJT
23 | 6 | [IpoBeneHue SKCIEPUMEHTAIBHOM YaCTH BEIOPAHHBIX MCCIICIOBAHUI 2 2 OTUYET/TIPOTOKOJT
24 | 7 | IIpoBeneHue 3KCIIEPUMEHTAILHON YaCTH BHIOPAHHBIX UCCIIEIOBAHUN 2 2 OTYET/TIPOTOKOI
25| 8 | IIpoBeneHue SKCIEPUMEHTATIBHOM YaCTH BEIOPAHHBIX MCCIICIOBAHUI 2 2 OTYET/TIPOTOKOJI
26 | 9 | [loaroroBka mccienoBaTeNIbCKUX PadOT ISl MyOIUKalUU 2 2 TE3UCHL/CTaThs
27 | 10 | IIpe3enTarus u moja4ya MaTepuasia Ha BBICTYTUICHUN 2 2 [Ipe3enTanus
28 | 11 | [loaroToBKa K 3amIuTe UCCIEI0BATEIBCKUX MTPOCKTOB 2 2 AHanus pabot
29 | 12 | 3amuTa MTHAUBUIYATbHBIX UCCIIEOBATEIBCKUX MPOCKTOB 2 2 AHanu3 pabot
30 | 13 | 3amuTa rpyIIOBBIX UCCIEAOBATEIHCKUX MPOCKTOB 2 2 Amnanu3z pabot
4 HNHCcTpyMeHTHI HAHOTEXHOJIOTHH OYTylIEero

31| 1 | Hanonuuuer. Hanockansmens. Hanommpuir 2 2

32 | 2 | Hanorepmomerp, HanoBecsl 2 2

33 | 3 | Hanownnenrtop, Konremusep 2 2

3| 4 OO6cyx1eHrne BO3MOXKHOCTEH MUHUATIOPU3ALUH PAa3INYHBIX YCTPOHCTB/IPUOOPOB U 2 2

BO3HUKAIOIINUX MPU ITOM IIpobdiIieM
) IlonBenenue uroros
35| 5 | O6cyxeHne JOCTUTHYTBIX Pe3yIbTaTOB 2 2
36 | 6 | 3akIrOYMTENHHOE 3aHATHE 2 2
NToro: 72 47 25




Coaep:xanue nmporpaMmblI
1. Bseneuwue
1.1. Bgenenue B «<HanoMup». UHCTpYyKTaXK 10 OXpaHe TPyAa
beceoa o nanomexnonozuu. Ilonsamue Hano-, NOL0JICEHUE 0OBEKMOB HA WIKALE PAZMEPOS,
MUHUAMIOPU3AYUS YCIMPOLICMS, nepeyucieHue 0OCHO8HbIX pa30enos Kypca. Mnempykmasic no
mexHuKe 6e30nacHocmu npu pabome ¢ 31eKMponpudbopamu, npu NPoBedeHul hu3U4ecKux u
XUMUYECKUX IKCHEPUMEHTNOB.
IKckypcust 6 rabopamopuro 00vbeOUHeHUsL C YMOUYHEHUeM MeXHUKU 0e30NACHOCMU 015 KAAHCOOT
1a60pamopHoll YCMaHoBKU.
1.2. MaremaTuka: «@yHKIHMOHAJIbHBINH MOAX01»
Obcyacoenue o mamemamuxe, apugpmemuyeckux onepayusi, Qyuxyusx. Onpeodenenue GyHKINN
KaK OTpeIeTEHHOM MOCIeI0BATEIbHOCTH ONepaiuii Hall 2-Msl apryMEHTaMH.
1.3. ®usuka: «Ilojie — kKaMeHb MPETKHOBEHM
ObvscheHue 3aKoH06 Pu3uUKU ¢ MOYKU 3peHusi noell 8 N-mMepHoM npocmpancmaee.
1.4. Xumus: «Kak caenatb U3 aTOMOB 4YeJI0BEKa)
Boszmoorcnocme coz0anus obvekma uz omoenvhvix amomos. Cocmas uenogexa uz MoIeKyi u
amomos.
1.5. buoJsorusi: «<Apxeu u JIIOIu»
Dsonroyus uenogexa. [louemy bakmepuu Oonee HCU3HeCnoCOOHbL HeNHCenU Yel0BEK.
1.6. MaremaTnyeckasi MojieJib 00LEeCTBA
Ilonvimka npeocmasnenus obujecmsea Kaxk Habop mamemamuyeckux QyHkyuil (gpopmyn).
1.7. ®paxkranbHblii MUp
Dpaxkmanvl 6 npupode, 8 mamemamure, 8 CmpyKmype 20po0ooa.
2. Teopus uccie10BaHus
2.1. JlaGopaTopHble yCTAHOBKH
Obwue onucanue nabopamopuvix pabom. Ilpunyun npoeedenus uccredosanuii. Ilopsaook
npo6edeHUs NPAKMUYECKUX U MeoPemuyeckux paspadomox.
Jemoncmpayus cozoanue MacHUMHOU HCUOKOCTIU.
1.1. IIpuHoun paéoThl ONTHYECKOT0 MHKPOCKOIA
Hcmopus cozoanus onmuyeckoeo mukpockona. Onucanue npunyuna pabomul ONMuYecKo2o
muxpockona. Ilopsaodok nposedenus 1abopamopHoii pabomoi.
Hemoncmpayus nopsaoka delicmautl npu npogedeHuu pabom Ha ONMU4ecKomM MUKPOCKONe
2.2. Buasbl 3Hepruu. Cnoco0bl 00padoTKH M Nepegayu.
Conneunas, eempsanas, amomuas u opyaue 6uodvl snepeuu. Cnocobvl Koneepmayuu,
agpgpexmusnocmo (KI1/), yerecoobpasnocme.
2.3. IIbe3oakTioaTopbl
Coszoanue. Cmpyxmypa. I 0e u kak uconiv3yrom.
2.4. BbinoJHeHHe JJA0OPATOPHBIX padoTa MO rpynmam.
H3zyuenue koncmpykyuu 1ab60pamopHou YyCmMaHo8KU U NPpoGedeHue COOmMeemcmeyouux
1abopamopHulx pabom no opueadam.
2.5. BpInoJiHeHHne J1a00PaTOPHBIX padoTa 1O rpynmnam.
H3zyuenue koncmpykyuu 1ab60pamopHou YyCmMaHo8KU U Npoedenue coomeemcmeyouux
J1abopamopHulx pabom no bpueadam.
2.6. BpInoJsHeHHe JIa0OPATOPHBIX PadoTa MO rpynmam.
H3zyuenue koncmpykyuu 1a60pamopHou YyCmaHo8KU U NpoGedenue coomeemcmeyouux
1abopamopHulx pabom no opueadam.
2.7. BplnoJiHeHHe J1a00PATOPHBIX padoTa 1Mo rpynmnam.
Koncmpyxkyuu nabopamophoil ycmanoeku u nposedeHue cOomeemcmsyiouux 1ad0opamopHsix
pabom no bpueadam.
2.8. OdopmiaeHue 0TYETOB MO JJAOOPATOPHBIM padoTam
Hmozcosoe oghopmnenue pe3ynomamos, NOIyYEHHBIX 8 8X00€ 8bINOIHEHUSA 1aDOPAMOPHbIX pabom
07151 nocaedyroueli 3auumol.
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2.9. 3amuta 1a00paTOPHBIX padoT
3awuma no epynnam nabopamopueix pabom. 3awuma ceoell MoyKuy 3peHusl He NOJIYUeHHble
pe3yavmamai.

2. HayuyHo-TeXHHYeCKOe TBOPYECTBO B 00JI1aCTAX MCCJIEeI0BATEIbLCKOM AeATeIbHOCTH

2.1. Bbi0Op MHANBUIYAJBHBIX U TPYNNOBBIX TEM HCCI€T0BAHUIT
Obcyoicoenue ¢ epynnamu 603MONACHBIX MeM UCCLe008aMeNbCKUX NPOEKMO8, 8b100p mem
uUccne008amenbCKux npoekmos 0ist 6cex epynn. M ymounenus Ha npakmuxe 603MONCHOCMU
nposedeHUsl BbIOPAHHBIX UCCAEO0BAHULL HA YCMAHOBKAX.

2.2. OO6cyxnenue BHIOPAHHBIX TeM M BLIOOP MOPSIIKA NMPOBeIEHUs UCCIETOBAHNT
Obcysicoenue usmeneHull 8 hopMyauUposKY membl, Cé3anHble ¢ Dolee 0emalbHbIM U3YYeHUEeM
Jumepamypsl N0 OAHHOU memamuke, U 8 COOMmeemcmsuy ¢ HOBONPUOOPEMEHHBIMU 3HAHUAMU
usMeHeHue nopsi0Ka NPoBedeHUsl IKCNEPUMEHMOB U HAONOeHULL.

2.3. IIpoBeneHue IKCNEPUMEHTAIbHOI YACTH BHIOPAHHBIX HCCJIETOBAHUI
B 3asucumocmu om nocmagnennou memol 015 NPOGeOeHUs UCCIE008AHUL U COCMABIEHHO20
NAAHA, Y KaXcOol cPYNbl /Ui OmoenbHblx 00y4armuxcs UHOUBUOYAIbHOE NIAHUPOSAHUEe NO
3a panee cOCMasieHHOM) NIAH).

2.4. TlpoBeaeHue IKCNEPUMEHTAIBHONH YaCTH BHIOPAHHBIX MCCJIe0BAHUIA
B 3asucumocmu om nocmagnennou memol 015 NPOGeOeHUs UCCIe008AHULL U COCMABIEHHO20
NAAHA, Y KaXcOoU SPYRNbl U/ Ui 0moenbHblX 00yHarmuxcs UHOUBUOYATbHOE NIAHUPOSAHUEe NO
3a panee cOCMAasiIeHHOM) NIAH).

2.5. TlpoBeaeHue IKCNEePUMEHTAJIBHONH YaCTH BHIOPAHHBIX MCCJIe0BAHUIA
B 3asucumocmu om nocmagnennou memol 015 NPOGeOeHUs UCCIe008AHULL U COCMABIEHHO20
NAAHA, Y KaXcOoU SPYRNbl U/ Ui 0moenbHblX 00yHarmuxcsa UHOUBUOYATbHOE NIAHUPOSAHUEe NO
3a panee cOCMAagiIeHHOM) NIAH).

2.6. IlpoBeaeHue IKCNEPUMEHTAJIBHONH YaCTH BHIOPAHHBIX MCCIIeOBAHUIA
B 3asucumocmu om nocmagnennou memol 015 NPOGeOeHUs UCCIe008AHULL U COCIABIEHHO20
NAAHA, Y KaXcOoU SPYRNbl U/ Ui 0moenbHblX 00y4armuxcs UHOUBUOYATbHOE NIAHUPOSAHUEe NO
3a panee cOCMAasieHHOM) NIAH).

2.7. TlpoBeaeHue IKCNEPUMEHTAIBHONH YaCTH BHIOPAHHBIX MCCIIe0BAHUIA
B 3asucumocmu om nocmagnenHou memol 01 RPOBeOeHUsl UCCIe008AHULL U COCMABIEHHO20
NIAHA, Y Kaxcoou epynnvl U/ uiu OmoeibHbIX 00VUaowuxcs UHOUBUOYANbHOE NIAHUPOBAHUE NO
3a panee cOCMAagiIeHHOMY NIAH).

2.8. TlpoBeaeHue IKCNEPUMEHTAJIBHON YaCTH BHIOPAHHBIX MCCJIe10BAHUIA
B 3asucumocmu om nocmagnenHot memul 015 NpO8eOeHUs UCCIe008AHUL U COCMABIEHHO20
NIAHA, Y Kaxcoou epynnsl U/ uiu 0moeibHblX 00VUaowuxcs UHOUBUOYANbHOE NIAHUPOBAHUE NO
3a panee cOCMAagieHHOM) NIAH).

2.9. TloaroroBka ucciieq0BaTEIbCKUX PA0OT ISl MyOJUKAIIUU
IIpeocmaenenue npumepa 2omosvix pabom, onyoauxkoeanuvix pamee. Obcyicoenue
0053amenbHbIX U 0ONOIHUMENbHbIX Yacmel mekcma nyoaukayui. CocmasneHus niawa mexcma
pabom.

2.10. ITIpe3eHTamus ¥ MojJaya MaTepuaia Ha BbICTYIUIEHUH
Obcyarcoenus u co30anus npeseHmayuil, 0 nooayu Mamepuana nepeo ayoumopuell.
Obcysrcoenue kaprkaca HeobX00UMbLX IJIEMEHMO8 U blOOP UHOUBUOYATILHBIX 0COOEHHOCm el 8
npe3eHmayuu.

2.11. ToaroToBKa K 3alIUTe UCCIEI0BATEIbCKHX MPOEKTOB
Paccmompenue obazamenvuvix nynkmog npu 3augume npoekmog. Cocmasnenue xapraca
3awumol. Habpocka niana evicmynienus nepeo ayoumopuetl.

2.12. 3amuTa HHAMBUAYAJBHBIX HCCJI€10BATEIbCKUX MPOEKTOB
Buvicmynnenue obyuarowuxcs ¢ npezenmayueti co c60uMU UHOUBUOYATbHBIMU NPOEKMAMU.
Obcyarcoenue 00CmucHymulx pe3yibmamos u ynmoyHeHue oOmoeibHulX uacmel no 60npocam om
caywameneti.

2.13. 3amuTa rpynnoBbIX HCCIe0BATE]bCKUX IPOEKTOB



Bvicmynnenue epynn, odyuarowuxca ¢ npezenmayueli ¢ 2pynnosbiMu UHOUBUOYATbHLIMU
npoexmamu. OQbcyxncoeHue 00CMUSHYMbIX pe3yibmamos U YmoyHeHue omoenbHblx yacmeli no
gonpocam om cayuamenetl.
3. MHCTpYyMeHTbI HAHOTEXHOJIOTMH OyYyIIero

3.1. Haunomunuer. Hanockanabneas. Hanommpuig
Onpeoenenue. Ocnognvie xapakmepucmuku. beimosoe u nayunoe npumenenue.

3.2. Hanotrepmometp, HaHnoBechl
Onpeoenenue. Ocnognvie xapakmepucmuku. boimogoe u nayunoe npumenenue.

3.3. Haunounpaentop, Kourenusep
Onpeoenenue. Ocnognvie xapakmepucmuku. boimogoe u nayunoe npumenenue.

3.4. O6cyxneHue BO3MOKHOCTE MUHHATIOPU3AIUH PA3TUYHBIX

YCTPOMCTB/MPUOOPOB M BOZHUKAIOUIUX IPH 3TOM NPOdIeM

Buvioenenue obwux npobnem ce:A3aHHbIX C YMEeHbUEeHUEM YCMPOUCME 00 pA3MepO8 «HAHOY.
4. TloaBeaeHue UTOTOB

4.1. OO6cyxkneHue T0CTUTHYTBIX Pe3yJ1bTATOB
Buisignenue npobnem u ucnonv3yemuvlx cnocobos ux peueHus, 3ampoHymulx Ha Nepeom 200y
00yueHUs 8 00beOUHEeHUU N0 HAHOMEXHO02UU.

4.2. 3akji04yuTebHOE 3aHATHE
Tloosedenue umoeos.



OpFaHI/I3alII/IOHHO - HeJarortaeCKme ycJioBus

YciaoBus peajau3anuu nmporpamMmmal
Ycnoseue naoopa 6 konnekmue

[IpunumaroTcst Bce kenarolue (JIOMOJHUTEIBHOE ONMHMCAaHUE eCTh B MYHKTE «Ajpecar
IIPOIPaMMBI»).

[IpenBaputenbHas AONOJHUTENbHASA OArOTOBKA HEOOsI3aTeNIbHA JIJIsl IEPBOTO U BTOPOTO
ypoBHs 00y4yeHus. [ mocTyIuieHus: Ha TpeTuil ypoBeHb 00y4yeHus, Tpedyercss yMeHue padboTarb
Ha YCTaHOBKax/MpuOOpax, UMEIOIIMXCS B HAIMYUK B Jaboparopuu (0OydeHHe MPOUCXOIUT Ha
MIEPBOM W/WJIH BTOPOM TOAY OOyUeHUs).

O0beM U CpoK peanu3aluy MporpaMMbl

Ycnosusa ¢popmupoeanua cpynn
® YYACTHUKHU IPYIIOBBIX UCCIEIOBAHHUN JOKHBI HAXOAUTHCS B OTHOM TpyIIIIE;
® TpeTHii roj 00y4eHUs: BCe yYaCTHUKHU JIOJKHBI yMETh pad0TaTh Ha 000PyIOBaHHH,
TpeOyeMOM /Jisi TPOBEIACHHUS HMX HCCIETOBAHUS (MCKIIOYECHUSI COCTABISIET Te
cllyyae, KOrJla U3 HCCIIEZJOBAaHUS MOXHO BBIJICJIUTh HMOJHOLEHHOE MCCIEJOBAHUE
0oJiee MaJIEHHKOTO YPOBHSI, KOTOPOE MOYKHO MEPEAaTh MIIAIINM TPYIIaM, TAKUM
00pa3oM BKJIIOUMB UX PE3YJIbTaThl B CBOE UCCIIEJOBAHUE).

Konuuecmeo oemeii ¢ cpynne

Pazmep rpynmsl MoxkeT ObITh OT 6 10 15 ydammxcs. Takoe KOJTMYecTBO yJaluxcsi BBI3BAaHO
OTPaHUYEHHBIM KOJUYECTBOM pabO4YMX MECT B Ja0OpaTOPUM HIKOJIBI C YKa3aHHBIM MaTepUaJIbHO-
TEXHUYECKUM O00ECTICYCHUEM.

Dopmbl nposedenusn 3aHAMUU
OcHoBHbIE (OPMBI IPOBEJICHUS 3aHATHI:
e @poHTaNbHBIC

o Jlekuuu. M3ydyeHne HOBOro mMaTepuasa, U KpaTKue OTBETHI Ha BOIPOCHI
yJaiuxcs 100 ecliu OTBET TpedyeT JIUTENbHOr0 OObSICHEHUS yKa3aHUe
I7le ¥ KaK MO’KHO HaliTH OTBET Ha MTOCTABJIEHHBIE YYAIIIUMKCS BOIIPOCHI.

o Kondepenunu. VYwuammuecs BBICTYyNalOT C TEMOH, CaMOCTOSITEIBHO
W3YYEeHHOW  W/WIM  BBINOJIHEHHBIM  WHIAMBHIYaTbHBIM/TPYIIIOBBIM
HCCIIEI0BATENLCKUM IPOEKTOM.

e KoJIeKTUBHBIE

o OOocyxnenusi. OOCyXIeHUS TEM UCCICIOBAHUM, JIEKIM, KOTOPHIE
CIIeZIyeT NMPOBECTH B paMKax 0ObeAMHEHUs, KaK Ha CIEIYIOUINH rof, Tak U
B 9TOM IOy 0Oy4EHHS.

o CemuHapbl. 3aKpeIUIIETCS TEOPETUUECKUN MaTepHall, IMPOBEPSIETCS €ro
3HAaHWE, Yydalluecss NPUOOPETAIOT HABBIKUM IMYOJMYHBIX BBICTYIICHUM,
apryMEHTHPOBAHHOMW 3aIlIUThI CBOEH TOUKHU 3PEHUS

e [’pymnmnossie

o HWHTerpupoBaHHble W KOMOMHHMPOBAHHBbIE 3aHATHA. H3y4aeTcs U
3aKpeTIseTCs TEOPETUYECKUI MarepHa, yCTaHaBIUBAIOTCS
MEXIPEIMETHBIE CBS3H.

o JladopaTopHble padoTsl. [lonydenue nomycka k 1abopaTopHO# padore, e€
BBITIOJTHEHUE U 00CYKI€HUE MOJTYyYEHHBIX Pe3yJIbTaTOB

o MceaenoBaresibckue NMPOEKThbl (IPYIIOBHIE). PEATU3YIOTCS OCHOBHBIC
JTanbl UCCIEeI0BAaHUs: BEIOOP IIpeaMeTa U 00beKTa UCCIIeI0BaHus, aHAIN3
JUTEPATypHBIX MCTOYHHUKOB, OIpEJCIEHUEe aKTyaJbHOCTH MpPOOJIEMBI,
BbIpabOTKa T'MIOTE3bI, BHIOOP MeTo/a HccieAoBaHus, cOop U oOpaboTka
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JTaHHBIX, aHAJIM3 pE3yJIbTaTOB, IIOATOTOBKA OTYETa, IMPEICTABICHHE
pe3yNIbTaToB
NunuBunyanbHble

o MHccnenoBarenbckne MNpPoeKTbl (MHIUBUIYaJbHBIC).  peaTH3YIOTCS
OCHOBHBIC JTambl HCCIEAOBAHUSA: BBHIOOpP TMpeaMera U O0BEKTa
UCCIIEIOBaHMS, aHAIM3 JIUTEPaTypHBIX HMCTOYHUKOB, OIpeAeNICHUE
aKTyallbHOCTH TPOOJEMBI, BBIPAa0OTKAa THIIOTE3bI, BBIOOp MeETOHa
uccienoBanus, cbop u o00paboTKa JaHHBIX, AaHaJU3 pe3yJIbTaTOB,
MOATOTOBKA OTYETa, MPEACTaBICHUE PE3yJIbTaTOB

o JlomamHue 3aJaHus. BbINoNHSIEMbIE COBMECTHO C pOAUTENSIMH (C
ydyactueM  poauteneit).  OmnpenencHHble — 3alaHUsl  BBINOJHSAIOTCS
YYalUMHUCS JIOMa COBMECTHO C POJUTENSIMH, MOCIE YEro MPOUCXOTUT
MpEe3EHTAIHSI IOTYICHHBIX PE3YJIbTAaTOB

JlononHuTeNbHBIE (POPMBI TPOBEACHUS 3aHATHH:

IKCKYypCHH. Yyaluecs U3y4darT MaTepuaibl O MECTE IMOCCLICHMS, MPOBOIUTCS
9KCKYpPCHSI, TPOBOIUTCS 00CYKI€HNE TPOBEICHHON IKCKYPCUU

3ammTsl npoekToB. [IpoBoauTcs 3ammTa NPOEKTOB B (opMe OTIAEIBHBIX
BBICTYIUICHHI MJIM KOH(EPEHITNN B paMKaX MIKOJbHBIX 3aHATUH HA OObCIMHCHHH.
Kondepenunu (o sxeixanuio ¢ ydactueM poaurteneil). Boiesn Ha koHpepeHnu
JUIS y4acCTHUsl B KaUECTBE BBICTYIAIOMINUX H/HUIIN CITyIIATEICH.

3auyéTpl. YCTHBIC, TUCHMEHHBIE 3a4€Thl WM JEMOHCTPAIlMA HAaBBIKOB palbOTHI C
npubopaMu Ha TpeHaXepe.

Iyonukanuu. Hanumcanue Te3uCOB/cTaThbU, U TMOCIEAYIOIIEH MyOIUKamuein B
Hay4HbIX WIH LIIKOJbHBIX XKYypHaIax

@Oprl opzanuzayuu oesmenibHOCMU yuauiuxcs Ha 3aHAMUAX

O®ponranbhble: Jlekuuu, Kondepenuuuy;

Komnnekrusnsie: O6cyxaenusi, CeMuHapsl;

I'pynnoseie: UnTerpupoBannsie 1 KomOunupoBanHsle 3aHatusi, JlabopaTopHble
pabotsl, iccrenoBaTenbckue MpOeKThI;

NunnBunyansHsele: MccienoBaTenbCkue NpoeKThl, JJomamnue 3aganusi.

Mamepuanbno-mexnuueckoe ocCHauwieHue
Jlnig peanuzanuuy JaHHON NpOTrpaMMbl HEOOXOUM:

kabuuer! 1711 npoBeeHus
O TEOPEeTHUYECKUX 3aHATHH (pEKOMEHIYEeTCs HaTMuKe BUICOIIPOEKTOpa U/Uin
MHTEPAKTUBHON JOCKH);
O J1abOpaToOpHBIX paboT;
1a6OPaTOPHBIH KOMITIEKC?;
o FemtoScan (ACM)
3D-monenupoBanue
Pexynepanus sneprumn
JIaGoparopus Ha yuIe
[Ipe30akTIOATOPHI
Mownwurop 23T (I[Ipumep: BioRadio Profi Set).

O O O O O

1 COOTBeTCTByIOH.[PIﬁ CaHUTAPHO-TUTUCHNYECCKUM Tpe6OBaHI/I$[M.
2 B cocTaB BXOIUT Beé Tpebyemoe obopynosanue u YMK 11 nposenenus 1a6opaTtopHbIX paboTa
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IInanupyembie pe3yabTaThI
e [IpenMeTrHbIe pe3yJbTaThI

©)

o

(@]

3HAHME MOHATHH HaHOMAaTepuasl, HAHOTEXHOJIOTHIH M YMEHHUE IPOBOIUTH
IIpUMEpPBL HAHOMATEPHUAJIOB,

3HAHME  XapaKTEepPUCTUK  PA3IMYHBIX  METOJOB  HCCIIECIOBaHHS
HAaHOMATCpHAJIIOB, OIIUMCBIBATH MPHMCHACMBIC B HHUX TCXHOJIOTMH, HUX
NPEUMYIECTBA U HEJIOCTATKH,

npuoOpeTeHne 3HaHu# 0 KI1acCU(pUKAIA HAHOOOBEKTOB TI0 pa3Mepy,
pa3MepHOCTH;

MOJTyYeHHE HAaBBIKOB pabOTHI HA OMTUYECKOM MHKPOCKOIIE.

e JInyHocTHEIE

©)
@)
©)

o

Pa3BUTHE UCCIIEIOBATEILCKOTO MBIIUICHHS;

pa3BUTHE HABBIKOB OPTaHU3AIMH UCCIIEI0BATEIBCKON eI TEIbHOCTH;
NpUOOpPETeHUS] HABBIKOB OICHWBAHHMA XOAa M pE3ylIbTaTOB CBOCH
NESTeIbHOCTH U JIeATEIILHOCTH JIPYTHUX;

pa3BHUTHE MTO3HABATEIBHBIX MMOTPEOHOCTEH M CIIOCOOHOCTEH yJaluxcs;
pa3BUTHE MEIKOH MOTOPHUKHM, BHHMATEIBHOCTH, aKKypaTHOCTH H
n300peTaTeNbHOCTH;

pa3BuTHE YMEHHS paboraTh C UWHPOpMANMEH W  COBPEMEHHBIMH
00pa3oBaTeNbHBIMHA U HHPOPMAIIHOHHBIMU TEXHOJIOTHSMH,

pa3BUTHE KPEaTUBHOTO, JIOTUYECKOTO, KPUTHYECKOTO MBIIIICHUS |
IPOCTPAHCTBEHHOT'O BOOOPaKEHHS 00YJaIOIINXCS;

pa3BUTHE HABBIKOB IMPE3CHTAIMM M 3alUTHl COOCTBEHHBIX PE3YJIbTATOB,
pednekcnn;

pa3BUTHE KOMMYHHKATHBHBIX HABBIKOB

yudamuecsi OyAyT CTPEMHUTBCS K HCCIEI0BATENIbCKONW JIEATENbHOCTH U
U3YyYEHUI0 HAHOTEXHOJIOTUH;

Oyznet chopMHpOBaH U Pa3BUT HHTEPEC K ECTCCTBCHHBIM HayKaM;

OyzeT pas3BUTa IEJICYCTPEMIIEHHOCTh, CHOCOOHOCTh K MPOTSIKEHHOMY
JEMCTBUIO, OTBETCTBEHHOCTh, CAMOCTOATEIBHOCTD, MHUIIMATHBHOCTB;
OyayT c(hopMUpPOBaHBI HABBIKM MPOEKTHOTO MBIIUICHUS;

OyAyT pa3BUTHI HABBIKM pa0OTHI B KOMAH/IE;

Oyzner chopMUPOBAHO NMOHMMAHUE POJIM €CTECTBEHHBIX HAayK B JKU3HU U
pa3BUTHH O0IIECTBA, TOHUMAaHHUE MTEPCIIEKTUB €€ Pa3BUTHS,

e MeranpeIMeTHBIE PE3YJIbTATHI

o

o

pacuIMpeHye MPeACTaBICHUN O €CTECTBEHHOHAYYHOM KapTUHE MUPA HA
pUMepe U3y4yeHHsI HAHOOOBEKTOB U MX CPAaBHEHMSI C MAKpPOOOBEKTaMH;
pacuIMpeHye MPeACTaBICHUN O B3aUMOJEHCTBAN YEJIOBEKa C
OKpYy>KatoIel cpeioil, BO3MOKHOCTSX U CIIOCO0axX OXpaHbl MPUPOIBI;
CIIOCOOHOCTBH J1I0Ka3bIBaTh M MPUMEHSATH (yHIaMEHTAJIbHbIE (PU3NUECKHE
3aKOHBI,

pacuIMpeHye NpeaCTaBICHNN 0 HAHOTEXHOJIOTUSX U UX MECTE B HAyKe U
IIPOU3BOJCTBE;

MPUOOpPETEHHUE ONBITA TPOBEACHUS HHCTPYMEHTAIBHOTO SKCIIEPUMEHTA;
YKpeIJIeHuEe MEXIPEAMETHBIX CBs3e ¢ (hU3MKOi, XuMuen, Ouomoruei,
MH(OPMATUKON U MaTEMaTUKOM;

CucremMa OLleHKH pPe3y/JbTATOB 0CBOCHUS 00Pa30BaTeIbHOM

NPOrpaMMbl
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Cnocoowvl nposepku
(hOpMBI IPOBEPKH IPOMEIKYTOUHBIX 00pa30BATEIBHBIX PE3YIIBTATOB

IIPOBEJICHUE MPOMEKYTOUHBIX 3a4ETOB, TECTOB U CAMOCTOSATEIbHBIX padoT;
IIPOBEPKAa  HABBIKOB  INPOBEACHHA  MCCIENOBAHUW C  HMCIOJIb30BAaHUEM
CKaHUPYIOLIETO 30HI0BOI0 MUKPOCKOIIA HA TPEHAKEPE;

IIPOBEPKA HABBIKOB IIPOBEICHUS UCCIECAOBAHUM C MCIOJIb30BAaHUEM ONTHYECKOIO
MHUKPOCKOIIA;

COBMECTHOE peIlIeHHE 3a/1au [0 ONPEIETIEHUI0 CBOMCTB HAHOOOBEKTOB,;
BBINOJIHEHUE UHAUBUYAIbHbBIX U IPYNIIOBBIX JJAOOPAaTOPHBIX PadoT;
BBICTYIIJICHHE O0yUaroIMXCs HA BHEIIHUX KOH(DEPEHLUAX U OJIMMIINAAAX;
IIPOBE/IEHUE BHYTPEHHUX KOH(EpEeHLUH ¢ yyacTueM poJuTeneii;

[IPOBEACHUE OTKPBITBIX 3aHATUM, HA KOTOPBIX ydalluecs AEMOHCTPUPYIOT CBOU
HaBBIKH PabOTHI CO CKAHUPYIOIIUM 30HIOBBIM MUKPOCKOIIOM;

IIPOBEJICHUE OTKPBITBIX 3aHATUM, Ha KOTOPBIX yYalllecs NEMOHCTPUPYIOT CBOU
HaBBIKM Pa0OTHI C ONITHYECKUM MUKPOCKOIIOM;

(hOpMBI POBEPKH PA3BUBAIOIINX M BOCIIUTATEIIBHBIX PE3yIbTAaTOB

Oecenpl HA TEMY 3aMHTEPECOBAHHOCTU OOYYAIOUIMXCS B JalbHEHUIIEM H3YYCHHUH
€CTECTBEHHBIX HAYK;

Oece/bl Ha TEMY POJIM €CTECTBEHHBIX HAYK B )KU3HU M Pa3BUTHH OOIIECTBA,
HaOIOZCHNE CTpEeMIICHHsS] OOYYaloIMXCs K CaMOCTOSITEIbHOH M TBOPUYECKOU
paboTe, COBEpIICHCTBOBAHHUIO CBOMX HABHIKOB,;

HaONIOJIGHWe OpraHu3alud padoThl W KOMMYHUKALIUA TIPU  BBIIOJHEHUU
IPYIIIOBBIX 3aJaHUM;

HAONIOJIGHWE  Pa3BUTHA  MPOEKTHOTO  MBIIUICHUS, MEJIKOW  MOTOPHUKH,
BHHUMATEIbHOCTH, AKKYPATHOCTU U U300pETaTENbHOCTH;

Ha0JI0ICHUE PETYJISIPHON M HHTEHCUBHOM paOOThI HAJl 3aT1aHUSIMH;

BBICTYIUIEHHE OOYy4alolMXcs Ha BHEIIHUX M BHYTPEHHUX KOHQEPEHUUAX U
OJINMITMA/IAX;

aHKETHpPOBAaHUE OOYYAIOUIMXCS JUIS BBIIBIEHUS M TIOBTOPEHHsS] HauMEHee
IIOHATHBIX MECT;

aHKETUPOBaHHE O0YyYaroIMXCs JJs BBIABICHHUS IPEANOYTEHUNH B BBHIOOpE TEM,
VHJIMBHUIyAJIbHBIX IIPOEKTOB;

aHKETHPOBAaHUE OOYYAIOLINXCSA U B3aUMHOE OLIEHHUBAHME IS Pa3BUTUS HABBIKOB
CaMOOIICHUBAHUS U pedIeKCHH;

Kpumepuu ouyenxu obpazosamenvHnuix pe3yibmamos

HU3KUU YPOBEHb

O CcpegHee 3HAaYeHUE PEe3yJbTATOB IMPOMEXYTOUHBIX 3a4ETOB, TECTOB U
CaMOCTOATENbHBIX paboT cocTaBisieT 6onee 60%;

O JIEMOHCTPAI[MOHHBIE YNPAXKHEHUS Ha TPEHAXEPE BBINOIHAIOTCS, HO C
OIIIMOKaMH;

o oOyuaromuiics BIMOIHII He MeHee 60% 1abopaTopHbIX padoT;

O oO0ydarmuiicsi caid 3adeThl MO0 TEXHUKE OE30MacHOCTH W TpaBHIaM
MpoBeeHUsT PUBNYECKUX U XUMHUECKUX JIaDOpaTOPHBIX padoT;

CpeIHHI YPOBEHB, paciiupeHue TpeOoBaHUN K HU3KOMY YPOBHIO B ITyHKTaX:

O CcpeaHee 3HAYEHWE PE3yJbTaTOB IMPOMEXKYTOUYHBIX 3a4ETOB, TECTOB U
CaMOCTOSITENILHBIX paboT cocrtaBisier Oonee 70% s mepBoro ropaa
oOyuenust u 6onee 80% 151 BTOPOTO U TPETHETO;

O JIEMOHCTpAI[MOHHBIE YNPAXKHEHUS Ha TPEHAXXepe BBIMNOIHAIOTCI C
HE3HAYHUTEIILHBIMU OIIHOKaMU;

o oO0yyaromuiicst BIIOTHUI He MeHee 80% nabopaTopHBIX padoT;
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O 0O0ydYaromuics NPUHSI Y4acTHe BO BHYTPEHHEH KOH(pEpeHIIHNH;
BBICOKHI YpOBEHb, pacuIupeHre TpeOoBaHH K CpEIHEMY YPOBHIO B ITYHKTaX:

O BBINIOJHEHBI BCE MHANBHUYAIbHbIC U TPYIIIOBbIE Ja0OopaTOpHbIE padoTHI,

O CpelHee 3HAYEeHHE pEe3yIbTaTOB NIPOMEXKYTOUHBIX 3a4€TOB, TECTOB H
CaMOCTOSITENILHBIX paboT cocrtaBisier Oonee 80% s mepBoro roaa
oOyuenus u 6omnee 90% 11 BTOPOro U TPETHETO;

O JIGMOHCTPALIMOHHBIC YINPAKHEHUS HAa TPEHAaXepe BBINOIHAIOTCS 0e3
10)1195(310) ¥

o oOydJamiuecs B COCTaBE KOMaHJ peHIafoT OOJNBIIMHCTBO 3a7ad I0
HAHOTEXHOJIOTUSM 0€3 MOMOIIM rejnarora (HO BO3MOKHO HCIOJIb30BaHHE
CIPAaBOYHBIX MaTEPHAIIOB U ceTu MHTepHEeT);

o oOydamomuics TpPUHSAJ YydyacTHE€ BO BHEIIHEH KoH(epeHIuH uiIu
OJIMMITHAJIE PETHOHAIBHOTO YPOBHS [0 COOTBETCTBYIOIIEMY PO UITIO;

KpUTCPUH OLUCHKH BOCIIHUTATCIIbHBIX U Pa3BUBAIOIIUX PE3YJIILTATOB

HU3KUH YPOBEHb
o oO0yvaromuiicss HeoOXoAWMa 3HAYMTENbHAs IOMOIIb TpU padoTe Hax
WH/IMBUyaJIbHBIMU TIPOEKTAMU;
O 0O0ydYaroImuics Hy>KJaeTCsl B IOMOIIHU TPU BBIITOJHEHUH CAMOCTOSTEITbHON
paloThI UM MIPU MTOUCKE UH(POPMALINY,
o HalmromaeTcs peryssipHas padoTa Haa 00s3aTeIbHBIMU 33JaHUSMHU,;
o HaOmomaeTcss  pa3BUTHE  MEJIKOW  MOTOPUKM,  BHHMMATEJIbHOCTH,
aKKypaTHOCTH;
o HaOnroaeTcs pa3BUTHE HABBIKOB CAMOOLIEHKHU U pedIeKcui;
CpeAHUI YpOBEHbB, paciiupeHue TpeOOBaHNN K HU3KOMY YPOBHIO B ITyHKTAX:
o HalxromaeTcst peryispHas padoTa HaJl HEKOTOPBIMHU OMOJHUTEIHHBIMH
3aJJaHUSIMU, MHTEPECHBIMU JUIsl 00y4aroerocs,;
o o0ydJaromemycsi HeoOXoIuMa HE3HAUYMTENbHAS TTOMOIIb NpU paboTe Hax
WH/IMBUyaJIbHBIMU TIPOEKTAMU;
O oO0ydJaromuecs IpOsIBIAIOT Ce0s1 B TBOPUECKOW M CAMOCTOSITENILHON padoTe;
o0yyJaroIuecst 3aMHTEPECOBAHbI B COBEPIIEHCTBOBAHUH CBOMX HABBIKOB,;
O 0oO0ydYaromuecs MOJIY4aloT ONBIT BBICTYIJICHUS HAa BHEIIHUX M BHYTPEHHHUX
KOH(EpeHIMSIX 1 OJIMMIIHNAIaX;
BBICOKUH YpPOBEHb, pacuIupeHne TpeOOBaHUH K CpeTHEMY YPOBHIO B TyHKTaX:
o HaOmoaercs peryisipHas padota Haj OOJIBIIMHCTBOM JOTOJHUTEIBHBIX
3aJaHHH,
O oO0ydJaromuecs YCHENHO BBICTYNIAlOT Ha BHEIIHHUX W BHYTPEHHUX
KOH(EpeHIMSIX 1 OJIMMIIHNAIaX;
o oOydaromuecss CIoCOOHBI CaMOCTOSITEIbHO OpPraHHU30BaTh paboTy Haj
HCCIIEI0BATEIBLCKUM ITPOEKTOM;
O oO0ydJaromuecsi 3aWHTEPECOBAaHBl B W3YUYEHUHM €CTECTBEHHBIX HAyK W
M3YYaloT JIOTOJHUTENIbHBINA MaTepuai B CBOOOIHOE BpeMs;

o

Dopmbl u MemoOvl NOOEOEHUA UMO206

BBITIOJTHEHHUE U 3all[UTa UHIMBUYaIbHBIX UCCIEA0BATEIbCKUX TPOECKTOB;
MOATOTOBKA OTYETOB O NPOBEJACHUM WHAWBUIYAJbHBIX HCCIIEI0BATENIbCKUX
MIPOEKTOB;

MIPOBE/ICHUE 3a4YEeTOB 0 HM3YYEHHOMY TEOPETHUYECKOMY Marepuanty (BO3MOKHO
OCBOOOXKJIEHME B ClIydae YCIEIIHOTO BBICTYIUIGHHUS Ha  MPOQUIBHBIX
KOH(MEpEeHIMIX U OJUMIIHAIAX );
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MIPOBE/ICHUE 3aUETHBIX JTa0OPAaTOPHBIX PadOT MO M3YYEHHBIM METOAaM PabOTHI €
ONITHYECKHM MHUKPOCKOIIOM M TEXHHUKE 0€3011acCHOCTH BBIOJIHEHUS (PU3NIECKUX U
XUMHAYECKHUX 3KCIIEPUMEHTOB;

MPOBEJCHUE 3a4ETHBIX Ja0OPATOPHBIX PA0dOT IO U3yYEHHBIM METOaM paboTHI CO
CKaHUPYIOIIMM 30HJIOBBIM MHKPOCKOIIOM M TEXHHKE 0€30ITaCHOCTH BBITOTHEHUS
(U3NIECKUX U XUMUYECKUX SKCIIEPUMEHTOB;

OpraHM3alysl BHYTPEHHUX KOH(PEPESHIINH U ONMMITHAT;
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Kanennapupliii yaeOHbIi rpadguk
Ha 2021 — 2022 y4eOHbIM TOj

I'on YpoBeHb Jlata 3ansTHii KonnuecTBo yueOHBIX Pexum
o0yueHus Hayasa OKOHYaHU4 | HEIeNIb | JHEHN 4acoB 3aHATUI
1 1 02.09.21 29.05.22 36 36 72
roj
Kanuxyabi

Ocennue ¢ 25.10.2021-03.11.2021, 10 oneu
Bumnue ¢ 29.12.2021 — 09.01.2022, 12 oneu
Becennue ¢ 24.03.2022- 02.04.2022, 8 oneii

Jlononnumenvhvie kanukyavl 0as 1 knaccos ¢ 14.02.2022 —20.02.2022, 7 nueii

IIpa3aHuYHBbIC THU:

4 HOs10ps1-7 HOsAOPs (4 mH.),

31 nexabps-9 suBaps (10 gn.),
23 despans (1 an.),

5 mapra-8 mapra (4 1H.),

30 anpens-3 mas (4 aH.),

7 masi-10 mas (4 oH.)
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JAuu 3HaHuil u /IHU 310POBbS

01.09.2021 mmsa 1-11-x k1.

17.09.2021, — na 1-4-x ki, 5-7-X KII.

17-18.09.2021 — mwa 8-11 .
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O1neHoYHbIE M MEeTOAUYECKHE MaTepHuaJibl

Cnoco0bI NpoBepKHU
(bopMBI IPOBEPKU JIMYHOCTHBIX U MPEIMETHBIX PE3YJIbTATOB

® [IPOBE/EHUE IPOMEXKYTOUYHBIX 3a4ETOB, TECTOB M CAMOCTOSATEJIBHBIX padoT;

® IIPOBEPKA  HABBIKOB  IIPOBEICHMS  HCCIECJOBAHMM C  HCIOJB30BAHUEM
CKaHUPYIOLIETO 30HA0BOI0 MUKPOCKOIIA HA TPEHAKEPE;

® [IPOBEpPKA HABBIKOB IIPOBEICHMS MCCIIECIOBAHUN C HCIIOIb30BAHUEM ONTUYECKOIO
MHUKPOCKOIIA;

® COBMECTHOE peIIEeHHE 3a/1a4 [0 ONPE/IEICHUI0 CBOWCTB HAHOOOBEKTOB,;

®  BBINOJIHEHUE UHAUBUYAIbHbIX U IPYNIOBBIX JAOOPAaTOPHBIX PaboT;

® BBHICTYIJICHHE O0YYarOIMXCs HA BHEITHUX KOH(EPEHUUAX U OIMMITHA/IaxX;

® [IPOBE/ICHUE BHYTPEHHHUX KOH(EPEHLUI ¢ ydacTueM poIuTeneii;

® [IPOBEJIEHUE OTKPBITHIX 3aHATUN, HA KOTOPBIX ydalluecs AEMOHCTPUPYIOT CBOU
HaBBIKH PabOTHI CO CKAHUPYIOIIUM 30HIOBBIM MUKPOCKOIIOM;

® IIPOBEJEHUE OTKPBITHIX 3aHATHUN, HA KOTOPBIX ydalluecs HEMOHCTPUPYIOT CBOU
HaBBIKM Pa0OTHI C ONTHYECKUM MUKPOCKOIIOM;

(hopMBI IPOBEPKU PEAMETHBIX U METANIPEIMETHBIX PE3YIIbTATOB

e Oecelbl HA TEMY 3aMHTEPECOBAHHOCTU OOYYaOLIUXCS B AajbHEUIIEM M3YYEHUU
€CTECTBEHHBIX HayK;

e Oecepl HA TEMY POJIM €CTECTBEHHBIX HAYK B )KU3HU U Pa3BUTHH OOIIECTBA,

e HaOJIOACHUE CTPEMIICHHS] OOYYaIONMXCS K CaMOCTOSITEIbHOH M TBOPUYECKOU
paboTe, COBEpILICHCTBOBAHUIO CBOMX HABBIKOB,;

e HaOJIOJEHWE OpraHu3alud pPadOThl W KOMMYHHMKAIIMM TIPH  BBITOJHEHHUU
IPYIIIOBBIX 3aJaHUM;

e HaOJrofleHWE  Pa3BUTUSA  MPOEKTHOIO  MBILIUICHUS, MEJIKOM  MOTOPHKH,
BHUMATEIbHOCTH, aKKYPAaTHOCTH U U300pETaTENbHOCTH;

e HaOJIOJICHUE PETYISIPHON U MHTCHCUBHOM paOOThI HAJ| 33 1aHUSIMH;

® BBICTYIJICHHME OOYy4YaloOIIMXCSl HAa BHEIIHUX M BHYTPEHHUX KOHQEPEHUHUAX U
OJINMITMA/IAX;

® AHKETHpPOBAHHWE OOYYAIOUIMXCS JUIsl BBIABIEHUS M IIOBTOPEHUS HauMEHee
MIOHSTHBIX MECT;

® aHKETHpOBaHHE OOYyYalOLIUXCs IS BBISIBICHUS NPEANOYTEHH B BBIOOpE TEM,
VUHIVBUAYAJIBHBIX IPOEKTOB;

® aHKETHPOBAaHHE OOYYAIOIIMXCA U B3aUMHOE OLIEHUBAHME JJIS Pa3BUTUS HABBIKOB
CaMOOIICHUBAHUS U pedIeKCHH;

BxoaHo# KOHTPOJIb
BrinonHeHus 1100010 U3 ykazaHHOTO ITyHKTa B COOTBETCTBYIOLIEM rojie 00y4eHus.

e 0e3 MMPOBEACHUA KOHTPOJBbHBIX SaHaHI/II\/'I Ha BBIACHCHHA YPOBHA IMOATOTOBKH
yUaIerocs;

Texkymuii 1 MPOMeKYTOYHBII KOHTPOJIb
Jluunocmmuuie pezynomanol
® HU3KUHI ypOBEHb
O cpegHee 3HAa4YeHHE pEe3yJbTaTOB IPOMEKYTOYHBIX 3a4eTOB, TECTOB M
CaMOCTOSITENIbHBIX paboT cocTtasiseT Oonee 60%);
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JEMOHCTpAIIMOHHBIC YIPAKHEHHS Ha TPEHAXXEPE BBIMOJIHSIOTCS, HO C
OIIMOKAMU;

oOyyaromuiicst BRINOTHUI HEe MeHee 60% nabopaTopHbIX padoT;
oOydJaroIMiCs coan 3adeThl 10 TEXHHWKE OE30IMacHOCTH W MpaBHIIaM
poBeeHUsT PU3NUECKUX U XUMUUECKUX Ja00paTOpHBIX padoT;

e cpenHUl ypOBEHb, paclIMpeHue TPeOOBaHUN K HU3KOMY YPOBHIO B ITyHKTaX:

(@]

©)
@)

CpeIHEEe 3HAu€HUE pe3yJbTaTOB IMPOMEKYTOUHBIX 3a4€TOB, TECTOB U
CaMOCTOSITENIbHBIX paboT coctaBisier Oonee 70% mans mepBoro rozaa
oOyuenus u 6omee 80% It BTOPOTO U TPETHETO;

JNEMOHCTPALIMOHHBIE YIPAXXHEHUS HAa TPEHAXKEpPE BBINOIHSIOTCS C
HE3HAYUTEIIbHBIMU OLIMOKaMU,

oOyuatomuiics BeimoiaHuI He MmeHee 80% mabopaTopHbIX padoT;
00y4aroImuics MPUHSUT y4acTUE BO BHYTPEHHEH KOH(pEpEeHIUH;

® BBICOKHUI YPOBEHb, paclIupeHne TpeOOBaHHM K CpEIHEMY YPOBHIO B ITYHKTaX:

©)
@)

(@]

BBITIOJTHEHBI BCE MHAUBHIyalIbHBIE U TPYIIOBbIE TaOOpPaTOpHbIE padOTHI;
CpeqHee 3HAUEHHE pPEe3yNIbTaTOB TMPOMEKYTOYHBIX 3a4€TOB, TECTOB U
CaMOCTOSITENIbHBIX paboT coctaBiser Oonee 80% g mepBoro roaa
oOyuenus u 6osee 90% ISt BTOPOTO U TPETHETO;

JIEMOHCTPALIMOHHBIE YIPAXXHEHUS HA TpPEHaXepe BBIMONHAIOTCS 0e3
OIIIHOOK;

oOydaroluecss B COCTaBe KOMAaHJ peIIaloT OOJIBIIMHCTBO 3343y II0
HAaHOTEXHOJIOTHSM 0€3 TOMOIIH Tenarora (Ho BO3MOKHO HCIIOJIh30BaHHE
CIPaBOYHBIX MaTepHalioB U ceTu MHTepHeT);

OOyJaromuiCcss TPUHSI YyYacTHE BO BHEIIHEH KOH(MEPCHIMH WIIH
OJIUMITHAJIE PETHUOHAIBHOTO YPOBHSA [0 COOTBETCTBYIOLIEMY MTPODUIIIO;

Ilpeomemmnutii u memonpeomemmusle pe3yiomanmol
® HU3KUH YPOBEHb

o

o

o

o

oOyyaromuiicss Heo0XoAuMMa 3Ha4yMTeNbHAs IOMOIIb NpU paboTe Haj
WHUBUAYAJIbHBIMH IPOEKTaMH;

o0yyJaroIuiicst Hy>KJJaeTcsl B IOMOILM TPU BBIITOJHEHUN CAMOCTOSITEIbHON
paboThI WM NPHU MOUCKE HH(OPMALINH;

HabmroAaeTcs peryasipHas paboTta HaJl 00s13aTeIbHBIMU 3a/IaHUSIMH;
HaO/olaeTcsl  pa3BUTUE  MEJIKOM  MOTOPUKHM,  BHHMMATEIbHOCTH,
aKKypaTHOCTH,

Ha0J110/1aeTCs pa3BUTHE HABBIKOB CAMOOLIEHKHU U pe(IeKCHH;

® CpeIHM ypOBEHb, pacIlupeHne TpeOOBaHUN K HU3KOMY YPOBHIO B ITYHKTaxX:

o

o

o

HabmroaeTcst peryisipHas paboTa HaJl HEKOTOPBIMHU JIOMOJHUTEIbHBIMU
3aJIaHUSIMU, HTHTEPECHBIMU J1s1 00ydarolerocs,;

o0yyaromemMycss HeoOXo/lMMa HE3HAUYMTENbHAs MOMOIIb pU paboTe Haj
MHIUBUAYAIbHBIMH IPOEKTaMH;

o0yyaromuecs IposIBIAIOT ce0s1 B TBOPUECKON M CAaMOCTOSITeNIbHON padoTe;
oOyuaroluecs: 3aMHTEPECOBaHbl B COBEPIIEHCTBOBAHUN CBOMX HABBIKOB,;
o0yyaromuecs: oJay4aroT ONBIT BBICTYIJICHUS HAa BHEIIHUX U BHYTPEHHUX
KOH(MEepeHIMSIX U OJUMIIHAaX;

® BBICOKHH YPOBCHDb, paClIUPCHUC Tpe60BaHHfI K CPpCAHEMY YPOBHIO B ITYHKTAaX:

o

o

HaOIo1aeTcsl peryisipHas pabota Haa OONBIIMHCTBOM JOMOTHHUTEIBHBIX
3aJJaHnH,

oOydaroluecss yCIENIHO BBICTYNMAIOT HAa BHEIIHUX W BHYTPEHHUX
KOH(pEepeHIMSIX U OJUMIHaIax;

oOyuJaroluecs: CIOCOOHBI CaMOCTOSATEIHHO OpTraHW30BaTh paboOTy Hal
HCCIIEIOBATEIILCKUM ITPOEKTOM;
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o oOydarruecs 3auHTEPEeCOBaHbl B HM3YyYCHUH ECTECTBCHHBIX HAyK H
M3Yy4aroT JOTIOJHUTEILHBIN MaTepruall B CBOOOTHOE BpEMS;
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HUTOroBbIii KOHTPOJIb

WroroBas arrecraius He MPeayCMOTpEHA.

Bo3moxHbIe (popMBbI (PpUKCALMM Pe3yIbTATOB

e [lenarornuyeckoe HaOmoOIEHUE

e «Kapra ydera TBOpYECKHX JOCTHIKEHUH ydalluxcs» (ydyacTHE B KOHIEpPTax,
npa3IHuKaX, (EeCTUBAIX);

e Amnkera ans poauteneil «OTHOLIEHUE POIUTENBCKON OOIIECTBEHHOCTH K KaUeCTBY
00pa30oBaTeNbHBIX YCIYI U CTENEHb YAOBJIETBOPEHHOCTH 0OpPa30BaTEIbHBIM
MIPOLIECCOM B OOBETMHCHUI;

e Amnkera ans ydamuxcs «M3ydeHue wMHTepeca K 3aHATHAM Yy Yydaluxcs
00BbEIMHEHHS»;

e bJaHKM TECTOBBIX 3aJAHUH 110 TEMaM IIPOTPaMMBI;

e Bugeoszanucu u  ¢ororpaduu  BBICTYIUIGHMH  KOJJICKTHBA, YYacTHS B
COpPEBHOBAHMSX, BHICTABKAX U T.I1.;

Cnucok aureparypsl
IlepeueHnb quTEPATYPHI AJIs1 NEAr0Ora

1.
2.
3.

&

Andumoba M.M. 3anumarenbHble HAHOTEXHOJIOTHH. — MockBa, bunom, 2010.

bormanos K.}O. Uto moryT Hanotexnonoruu? — Mocksa, [Ipocsemenune, 2009

Epemun B.B., Jpo3noB A.A. Hanoxumus wu HaHorexHosorus ( HaHoxumus wu
HAaHOTEXHOJIOTUH, MIEKTUBHBIN Kypc s yuanuxcs 10 — 11 kmaccoB), Mockaa, Ipoda, 2009
Kab6ascu H. Beenenue B HaHoTeXHOIOTHIO. — MockBa, bunom, 2007.

MuponoB B.JI. OcHOBBI CKaHUpYIOIIEH 30HIOBOKH MUKpockomuu. - MockBa, Texnocdepa,
2005

Ckanupyrommii 30H710BbII Mukpockon NanoEducator. PykoBoactBo mosbs3oBarens. «HT-
M/T», 2006

IlepeuyeHsb quTepaTypbl AJI4 AeTeld U poauTesien

1.
2.
3.

4.
S.

Andumoa M. M. 3anumaTtelbHbIC HAHOTeXHOJIOTUH. — MockBa, bunom, 2010.

borpanos K.}O. YUto MoryT HaHoTexHON0run? — Mockaa, [Ipocsemenue, 2009

Kabascu H. Beeaenne B Hanotexuoaoruroo. — Mocksa, bunom, 2007. «HaHOTEXHOIOTHH.
A3zOyka s Bcex». COopHuK crateit mox penakiueit FO. Tperbsakosa, M.: duzmatnut, 2007
[Tyn Y., Oyanc ®. Hanorexnonoruu, Mocksa, Texnochepa, 2006

XaptMman Y. OuapoBaHue HaHOTexHOJIOTUH, MockBa, bunom, 2008

HNuTepHeT-pecypcesl

1.
2.
3.
4.

http://www.nanometer.ru - caliT HaHOTEXHOJIOTHYECKOTro coobmiecTBa «HanomeTp
http://www.nanorf.ru/ - sxypran «Poccuiickue HaHOTEXHOIOT I
http://window.edu.ru/ - eauHOE OKHO JOCTYIA K 00pa3oBaTeIbHBIM pecypcam
http://www.ntmdt.ru/ - caiit mpousBoautens C3M NanoEducator.
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I[Mpusnoxenue
KasengapHo teMaTnyeckuii nJiaH

Kon-

BO Mecto

Ne n/n Oata Bpems dopma 3aHATUA yacos Tema 3aHATUA nposeaeHna | Popma KOHTPOIA
BBenenune
1 | 1 | 05.09.2020 HHTETPHPOBAHHOR 2 Bsenenue B «HanoMup». UHCTpyKTax 110 0XpaHe 4.2.20
Tpyaa
2 | 2 |12.09.2020 UHTETPUPOBAHHOE 2 Maremaruka: «®yHKIIMOHAIBHBIN IOAXO0/1 4.2.20 JIOKJIa 1
3 | 3 |19.09.2020 HHTCTPUPOBAHHOEC 2 ®usuka: «llome — kaMeHb IPETKHOBEHU» 4.2.20 JTOKJI1az1
4 | 4 |26.09.2020 UHTETPUPOBAHHOE 2 Xumus: «Kak cnenarb U3 aTOMOB U€JIOBEKay 4.2.20 JOKJIa1
5 | 5 | 03.10.2020 UHTETPUPOBAHHOE 2 buonorus: «Apxeu u JI0an» 4.2.20 JOKJIax
6 | 6 | 10.10.2020 WHTETPUPOBAHHOE 2 MaremMarrueckas MOJIeNb 00IecTBa 4.2.20 JIOKJIa
7 | 7 |17.10.2020 UHTETPUPOBAHHOE 2 @®pakTaabHbII MUD 4.2.20 JIOKJIa 1
Teopus ucciae10BaHuA
8 | 1 |24.10.2020 MHTETPUPOBANHOE, | 5 JIaGopaTopHbI€ yCTaHOBKH 4.2.20
KOMOWHUPOBaHHOE
9 | 2 |31.10.2020 HHTETpUPOBAHHOE 2 [TpuHIMI paboThl ONTHYECKOTO MHUKPOCKOTIA 4.2.20
10 | 3 | 07.11.2020 WHTETPUPOBAHHOE 2 Bunet sneprun. CriocoOsr 00paboTKH U miepeaadn. 4.2.20
11| 4 | 14.11.2020 WHTETPUPOBAHHOE 2 [Tse30akTIOATOPBI 4.2.20
JabopaTopHas N

12 | 5 | 21.11.2020 6;26025 2 | BomonHeHue nabopaTopHbIX paboTa Mo rpymmam. 4.2.20 Otuér
13| 6 | 28.11.2020 na6g§ 261:)21; Hat 2 | BemonHeHne mabopaTopHBIX paboTa Mo TpyImam. 4.2.20 Otuér
14 | 7 | 05.12.2020 Ha6ggg§;§ Hat 2 | BemonHeHune mabopaTopHBIX paboTa Mo rpyImam. 4.2.20 OTtuér
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nmabopaTopHas

15| 8 | 12.12.2020 pabora 2 | Bemmonnenue 1abopaTopHbIX paboTa 1o rpymmam. 4.2.20 Otuér
WHTETPUPOBAHHOE "
16 | 9 | 19.12.2020 pHp ’ 2 Odopmienne oT4€TOB MO JA00pPATOPHBIM paboTam 4.2.20 Joxmnan
KOMOWHUPOBaAHHOE
17|10 | 26.12.2020 3amuTa J1ad.padot 2 | 3amwuTa 1a00paTOPHBIX PabOT 4.2.20 Hoxknan
HayuyHo-TexHHYecKOe TBOPYECTBO B 00JIACTAX UCCIET0BATEIbCKOM 1eSITETbHOCTH
UHTETPUPOBAHHOE Bb100p MHIMBUAYAIBHBIX H TPYIIIIOBBIX TEM
18| 1 | 16.01.2021 PHb |2 P MEHHBIAY pyH 4.2.20 TeMBI
KOMOWHHPOBAHHOE WCCIIeIOBAaHHH
19| 2 |23.01.2021 MHTErPUPOBAHHOE, 2 OO6cyxneHre BEIOpaHHBIX TeM 1 BBIOOD TOpsIIKA 4.2.90 TeMbL
KOM6I/IHI/IpOBaHHOC IIPpOBCACHUA NCCIICAJOBAHUHU
[IpoBeaeHue 3KCrIepUMEHTaIBLHON YaCTH BHIOPAHHBIX ,
20 | 3 |30.01.2021 KoMOuHHpoBanHOE | 2 | | POPCACHHC IKCIED p 4220 | oruér/mporokon
WCCIICIOBAaHUI
[IpoBeaeHue 3KCrIEpUMEHTAIBLHON YaCTU BHIOPAHHBIX ,
21 | 4 | 06.02.2021 KOMOWHUpOBaHHOE | 2 DOBEA . P p 4.2.20 OTYET/TIPOTOKOI
WCCIICIOBAaHHI
[IpoBenenune FKCIIEpUMEHTAILHON YaCTH BEIOPAHHBIX ,
22 | 5 | 13.02.2021 KOMOWHUpOBaHHOE | 2 poBeA - p p 4.2.20 OTUYET/IIPOTOKOI
WCCIICIOBAaHHH
[IpoBenenune FKCIIEpUMEHTATLHON YaCTH BEIOPaHHBIX ,
23| 6 | 20.02.2021 KOMOWHUpOBaHHOE | 2 POBEACHHE IKCIEPUME o Hac op 4.2.20 OTYET/TIPOTOKOI
WCCIICIOBAaHHH
[IpoBenenune FKCIIEpUMEHTATLHON YaCTH BEIOPAHHBIX ,
24 | 7 | 27.02.2021 KOMOWHUpOBaHHOE | 2 POBEACHHE IKCIEPUME o Hac op 4.2.20 OTYET/TIPOTOKOI
WCCIICIOBAaHHH
[IpoBenenune FKCIIEpUMEHTATLHON YaCTH BEIOPAHHBIX ,
25| 8 | 06.03.2021 KOMOHHHpOBaHHOE | 2 | POPCACHHC IKCIEPUME O Hactu BLIOp 4220 | oTuér/mpoTokom
WCCIICIOBAaHHH
UHTETPUPOBaHH [ToxroToBka McCiIe0BATEILCKUX PadOT Jist
26| 9 |13.03.2021 erprpo 0c, 2 OJroTO ceenopate paor A 4.2.20 TE3HCHI/CTaThs
KOMOMHHMPOBaHHOE nyOauKauu
UHTETPUPOBAHHOE
27 | 10 | 20.03.2021 pHp ’ 2 | [Ipe3enTtamnus u mojgada MaTepraia Ha BRICTYIUICHUH 4.2.20 MIpe3eHTaIHs
KOMOMHHPOBAHHOE
UHTETPUPOBAHH
28 | 11 | 27.03.2021 rpIpo 0% 2 | IloaroroBka K 3amIuTe MCCISIOBATEIBCKUX MPOSKTOB 4.2.20 aHanu3 padboT
KOMOMHHMPOBaHHOE
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3ammuTa VHAUBUAYAJIbHBIX UCCIEA0BATCIIBCKUX

29 | 12 | 03.04.2021 3alUTa IPOCKTOB 4.2.20 aHau3 padboT
IIPOEKTOB
30| 13 | 10.04.2021 3aIKUTa MPOCKTOB 3amura rpymnioBbIX UCCIEI0BATEIIBCKUX TPOCKTOB 4.2.20 aHanu3 padboT
NHCcTpyMeHTHI HAHOTEXHOJIOTHH OYy1y1IIero
31| 1 |17.04.2021 MHTETPUPOBAHHOE Hanonuuner. Hanockansnens. Hanommpuig 4.2.20
32| 2 |24.04.2021 WHTETPUPOBAHHOE Hanorepmomerp, HanoBechl 4.2.20
33| 3 |01.05.2021 WHTETPUPOBAHHOE Hanounnentop, Konrenusep 4.2.20
OO6cyx1eHrne BO3MOKHOCTEH MUHUATIOPU3aLUU
UHTETPUPOBAHHOE, .
34| 4 | 08.05.2021 Pa3IUYHBIX YCTPOUCTB/MPUOOPOB U BOSHUKAIOIIUX MPU 4.2.20
KOMOMHHMPOBAHHOE
3TOM MpoOIIEM
IToaBenenue NTOroB
UHTETPUPOBAHHOE,
15.05.2021 4.2.20
35| 5 KOMGHHHDOBAHHO® OO0cyxaeHre JOCTUTHYTHIX PE3YJIbTaTOB
36| 6 |22.05.2021 HHTCTPHPOBATHOC, 3aKITIOYUTENBHOE 3aHATHE 4.2.20
KOMOMHHMPOBAHHOE
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