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Paszgea 1. Komnjieke 0CHOBHBIX XapAKTEPUCTUK JOMOJTHUTEIbHOM
o01meodpa3zoBare/LHON 001Iepa3BUBaIOLIeil IPOrpaMMBbl

1.1.TTosicHUTEIbLHAA 3aAIMCKA

HanpaBiieHHOCTh JOTIOJIHUTENBHON 00IIe00pa3oBaTeIbHON  O0IIepa3BUBAOIICH
nporpamMbl "HaHOXMMUSL BOKpPYT Hac" - €CTECTBEHHOHAy4Hasl, IOCKOJIbKY OCHOBHOM yIop
JIEJIaeTCsl Ha U3YYEHUE MOHATUN U 3aKOHOMEPHOCTEH, IIPOTEKAIOLIUX B aTOMax U MOJIEKYJIax
XMMHMYECKHX BEIIECTB, a TaKXKE B H3YYCHHM 3aKOHOMEPHOCTEH pa3BUTHUA IPUPOIBI U
B3aUMOJCICTBUS ¢ HeW udenoBeka. IlpenmerHas o0macte - MEXIUCUUIUIMHAPHBIC
HaIpaBJICHUs1 COBPEMEHHOI'O €CTECTBO3HAHUSA Ha CThIKE (PU3UKH, XUMUHU U OHOJIOTHH.

IIporpamma pa3paboraHa Ha OCHOBe
- ®epnepanbHoro 3akoHa P® or 29.12.2012 r. Ne 273 "O06 oOpa3zoBanuu B Poccuiickoit
Oenepanun" (B pemakuuu denepanbroro 3akoHa oT 31.07.2020 Ne 304-d3 "O BHeceHHUH
n3MeHeHnd B @DenepanbHbii 3akoH "OO oOpa3oBanum B Poccuiickoit ®eneparnuu 1Mo
BOIPOCaM BOCHUTaHUsA o0ydaromuxcs'");
- Ilpukaza Munucrepcta IlpocBenienus Poccuiickoit ®enepanuu ot 30.09.2020 r. Ne 533
"O BHECEHMM M3MEHEHHUIl B MOPSAJOK OpraHu3allMd M OCYLIECTBIEHHs 00pa3oBaTeIbHOU
JESTEIbHOCTH 10 JIOMOJIHUTEIbHBIM 00I1€00pa30BaTEIbHBIM IPOrpaMMaM, YTBEPKIACHHbBIN
npukazoM MunucrteperBa IlpocBemenust Poccuiickoit @eneparuu ot 9 HosiOps 2018 r. Ne
196";
- IIpuka3za MunucrepctBa IIpocsemenus Poccuiickoii @enepannu ot 09.11.2018 r. Ne 196
"OO0 yTBep>KICHUH TOPSAIKA OPTaHU3AIUU U OCYIIECTBICHHUS] 00pa30BaTEIbHOMN JAEATEIHHOCTH
0 JIOMIOJTHUTEIBHBIM 00111e00pa30BaTelbHbIM MTporpamMmam";
- [loctanoByenus ['11aBHOro rocyjapcTBEHHOTO CaHUTapHOTO Bpada Poccuiickon denepanuun
or 28 centsa6psa 2020 r. Ne 28 "OO yrBepxaenuu canutapHbix npasun CII 2.4.3648-20
"CaHUTapHO-3UIEMUOJIOTHYECKHE TPeOOBaHUSI K OpraHU3alMsIM BOCIUTAHUS M OOy4YeHMS,
OTJbIXa U 03/IOPOBJICHUS JETEU U MOJIOAEKU ;
- Ilucekma MunucrepctBa obpasoBanust u Hayku P® ot 18.11.2015 r. Ne 09-3242 "O
HampaBieHuu uHpopmauuu" (BMecte ¢ "MeETOIMYECKMMH PEKOMEHJALUsMH IO
MIPOEKTUPOBAHUIO JIOTIOJTHUTEIbHBIX oO011epa3BUBaIOLINX porpaMm (BKITIOUAs
pa3sHOYpPOBHEBBIE NTPOrpaMMBbl) ";
- Yerasa MOY «I'umuazust Ne 11 JI3epxunckoro paiiona Bonrorpana»

AKTYaJIbHOCTb NPOIrPaMMBbI

I[To wmepe pasBuTusi oOmecTtBa mpobOIeMa MHUHUMH3AIUKA TEXHHUYECKUX U
WH(OPMAILIMOHHO - TEXHOJIOTHUYECKUX CHUCTEM, OOpETEeHHS MMHU HOBBIX (DYHKIIMOHATBHBIX
XapaKTePUCTHK CTAHOBHUTCS BCe Ooyiee akTyalnbHOW. [lepCrIeKTHBHBIMU HaIPaBIICHUSIMU
SBIISIOTCS CO3J]aHKE U TPUMEHEHHE HAHOPAa3MEPHBIX MaTePUAIOB, TEXHOJIOTUU UX CHHTE3a
U Tmpou3BojacTBA. [l TPOTHO3MpPOBAHUS, OICHWBAHWS W YIPABICHUS CBOWCTBAMHU
HAHOTEXHOJIOTUYHBIX TPOAYKTOB, OMNpENeNeHuss obOrmactTu uX paboThl HEOOXOAUMO
MOHMMATh KaK MEXaHW3MBI, JIGKAIIHe B OCHOBE (OPMHUPOBAHHS HAHOMATEPHUAIOB M
HAHOpPA3MEPHBIX CHUCTEM, TaK M MPOTEKAIOIIMe B HHUX MPOIECCHl, 00YyCIaBIMBAIOIIHIE
0COOCHHOCTH HMX paboThl. C BBIXOJOM Ha PHIHOK HAHOTEXHOJIOTHA, HOBBIX NMPUOOPOB U
MaTepuasoB, JIGKAPCTBEHHBIX BEIIECTB 3HAHUS MOJIPACTAIOIIETO MOKOJICHHS B 3TOH chepe
OyoyT cmocoOCTBOBaTh HOBBIM JOCTH)KEHHSM BO MHOTHUX OTpacisix HAyKu H
MPOMBIIIIJICHHOCTH, a MOJIOJIBIM CHEIUAINCTaM obecrevar BBICOKYIO
KOHKYPEHTOCTIOCOOHOCTh M OOJBIIYI0O BOCTPEOOBAaHHOCTH Ha pbIHKE Tpymaa. [Iporpamma
«OCHOBBI HAHOXMMUU U HAHOTEXHOJIOTUI» HAINPaBJICHA HA Pa3BUTHE MPO(HECCHOHATBHBIX
KOMIIETEHIINM, MPOJUKTOBAHHBIX COBPEMEHHBIMH YCIOBHUSIMH €CTECTBEHHOHAyYHOU U



TEXHUYECKOH HAaINpaBICHHOCTH, W TpPU3BaHAa CPOPMHUPOBATH y OOYYAIOUIUXCS 3HAHUH O
METOAAX U TEXHOJOTHSX MOJTY4YE€HUs] HAaHOMOPOILKOB, HAHOCIOEB, HAHOTETEPOCTPYKTYpP U
HAaHOCTPYKTYPHUPOBAaHHBIX MaTEPUAIOB, B OCHOBE KOTOPBIX JIEXKAT pa3IndyHble (pru3nueckue
U QU3MKO- XUMUYECKHUE MPOLIECCHI.

HoBu3na jgaHHOM @nporpaMmbl  COCTOMT B  IPUMEHEHUU  CHCTEMHO-
JESITEIbHOCTHOIO  IOJXOAA,  COYETAIOWIErocs C  PAa3IM4YHBIMM ~ COBPEMEHHBIMU
00pa30BaTENbHBIMU TEXHOJOTUSAMHU, TAKUMHM KaK TEXHOJIOIMS Pa3BUTHUA IMOHATHUIHOIO
MBILIEHHS], TEXHOJIOIUs MCCIIEeI0BATENbCKON U MPOEKTHOH JesTenbHOCTU. [Ipumenenue
CUCTEMHO-/ICITEILHOCTHOTO  Toaxojna  Hawbosiee  3(G(EKTHBHO  CIOCOOCTBYET
(OpMHPOBAHUIO YHUBEPCATbHBIX YUEOHBIX JI€HCTBUH.

OcobenHocTH 00pa30BaTEJBLHOIO MpoLECCa

IIporpamma «HaHOoXuMHSL BOKpYr Hac», IJIaBHBIM 0Opa3oM, HalpaBlieHa Ha
pemieHre MPO(OPUEHTALMOHHBIX 3a/1a4, o0ecreunBasi BO3MOXKHOCTh 3HAKOMCTBA
00y4aroIuXxcsi ¢ COBPEMEHHBIM OOOPYJIOBaHHEM U COBPEMEHHBIMU TpPEOOBaHMSIMU K
npogdeccusiM eCTECTBEHHOHAYYHOW U TEXHUYECKOM HallpaBI€HHOCTH.

HanpaBnenue «OCHOBbI HAaHOXMMHMM M HAHOTEXHOJOTMH» OCHOBBIBAETCS Ha
U3y4eHUH MaTepUAJIOBE/ICHHSI Ha MHKPO- W HAHOYPOBHSAX M (HOPMHUPYET y yUaIIUXCS
yriIyOJeHHbIE 3HAaHUS B 00JacTH XUMMH, OHONOTHMH, (U3MKH, TEXHUKH, a TaKxKe
(dopMupyeT HaBBIKK pabOThI C COBPEMEHHBIM Hay4YHbIM 000PYIOBaHUEM.

OTIMYMTeIbHOH 0CO0EHHOCTBIO JaHHOW NPOTrpaMMBbl SBISETCA TO, YTO OHA HE TOJBKO
pacmmpsieT, yrayOuseT MIKOJIBHBIM Kypc XuUMHH, (u3uku U OHOJOTMH, HO W HMEET
poOpUEHTALIMOHHYIO HaIlpaBlIeHHOCTh. [IporpamMma mpeamnosnaraer paboTy oOydaromuxcs
110 COOCTBEHHBIM NpoekTaM. Takasi mocTaHOBKa BOIIPOCa 00Y4YEHMsI U1 BOCIIMTAHUS O3BOJISET
C OJHOW CTOPOHBI PACIIMPUTh MHAMBUIYAIIBHOE IOJIE JEATENbHOCTH KaXJ0ro pedeHKa, ¢
JpYroil CTOpOHBI YYUT paboTaTh B KOMaH/E; MO3BOJISIET PACKPBITh TAIAHTHI 00Y4aIOIIKXCS B
0o0JIaCTH  TEXHMYECKOTO0 TBOpYECTBA W  COJEHCTBOBaTH B HX MpO(ecCHOHATBLHOM
CaMOONPEIEIICHUN.

B peanuzanuu nonoiaHuTensHoM 001eodpa3oBaTenbHOM o01iepa3BuBaomien
MporpamMMsbl "' IPUHUMAIOT y4acThe netu 14-17 JeT, MMEIomuX TeXHUYeCKHe HAaKJIOHHOCTH,
HacCTOWYMBOCTH B U300pETATENIbCTBE, T.€. LIEIEYCTPEMIICHHBIX aKTUBHBIX JI€TEH C BHICOKUMU
00pa3oBaTeNbHBIMU MOTPEOHOCTSIMHU.

Jlannast mporpamma peaiusyercsi Ha 000pyJJOBaHUH JIE€TCKOTO TEXHOIMAapKa
«KBantopuym» MOY «I'umnazust Ne 11» (IlIkonsHoro KBantopuyma)

O0bem nporpamMmmsl

[Tporpamma peanusyercs B T€UEHHE OJTHOTO y4yeOHOro roja, 36 yueOHBIX 4acoB.
Pexum 3anaTuil

3aHATUS IPOBOAATCA 2 pa3 B HEAETIO 1O 1 akaJeMUyeckoMy Jacy.

[TpomoKUTETHFHOCTD 3aHATHI UCYHUCISIETCS] B aKaleMUIecKknX Jacax — 40MuHyT,
®opmbl 00yUeHHs

®opma 00yueHus: oyHasl.

VY4uuTeiBasg TCUXOJIOTUYECKHE OCOOCHHOCTH oOOyyaromuxcs, el M 3aJadu
coJiep)kaHusl yueOHOro maTepuana, a TakKe YCJIOBHSI IPOrpaMMBbI, 3aHSITHS MPOBOASTCS C
PUMEHEHHEM Pa3HOOOPa3HBIX METOJIOB U IPUEMOB O0yUCHHS.

®opma 3aHATHMII TpynmnoBas. Tak Kak oOydaroluecss BBINOJHSIOT COOCTBEHHbBIE
TBOpYECKHE pabOThl, B XOA€ 3aHATUS TNPUMEHAETCS HMHIUBUAYAJIbHBIH  MOIXO.X
K KaXJI0MY peOCHKY.

1.2. Ieap mnporpamMmbl: TpUBJICUEHHE OOYyYaIOIIUXCS K HCCIEeI0BAaTEIbCKOMH,
M300peTaTesIbCKOi, HAay4HOH U MHKEHEPHOH JesATEeIbHOCTH, OBJaIeHUE UMH COBPEMEHHBIMU
MIPEICTAaBICHUSIMM O HAaHOMAaTepualax M HAaHOCHCTEMAaxX, a TaKXe BO3MOXHOCTAX HX
UCIOJIb30BAHUS IIPU CO3JaHUN HAYKOEMKOM MPOTYKIIHH.
3agaun:

Ilpeomemmnuwie:



- IO3HAKOMUTH O0YUAIOIIUXCS CO 3HAHUSAMH B 00JIACTH HAHOTEXHOJIOTHIA,

- CIIOCOOCTBOBATh O3HAKOMJICHHIO C TEPMHMHOJOTMSIMH M OCHOBHBIMH TOHSTHUSIMHU,
CBSA3aHHBIMU C HAHOMAaTepUaJaMy U HAHOTEXHOJIOTUSIMU;

- CHocoOCTBOBAaTH  OCMBICICHHIO  OCHOBHBIX  OTJIMYUTENBHBIX  OCOOEHHOCTEH
MaTepuaioB, HAXOASIINXCS B HAHOCOCTOSIHUM;
Memanpeomemnmnuie:

- IO3HAKOMUTH O0YYAIONINXCS C OCHOBAMU MPOEKTHOM e TEIILHOCTH,

- IPUBUTH HaBBIKM KOMaHTHOW pabOThI;

- Hay4UTh MPAKTHYECKON paboTe C BHICOKO TEXHOJIIOTUYECKUM 000pPYIOBAHUEM,

- Hay4uTh IPAKTHUECKON paboTe C XUMUYECKUMU KOMIIOHEHTaMHU;

- chopMHpOBaATH HABBIKH K MPOPECCHOHATHPHOMY CaAMOOIIPEICTICHUIO.
Jluunocmmuule:

- pa3BUBATh HABBIKU, HEOOXOAUMBIE ISl IPOEKTHOM JACSATEIHHOCTH;

- pa3BUBATh Pa3HbIC TUIIbI MBIILICHUS.

IInanupyemble pe3yJbTaThl
ITo oxoH4uanuu oOyueHus: oOyyaroIuecs:
0yoym 3Hamy:
1) akryaibHbIC 33144 COBPEMEHHOI'O €CTECTBO3HAHUS M HAHOTEXHOJIOTHH;
2) OCHOBBI M ITPUHIIMITBI TEOPUH PEIICHUS HAYIHO-HUCCIICIOBATEILCKUX 3a/1a4;
3) MeTO/IbI MPOBE/ICHHS HAYYHOTO MUCCIICOBAHMS.
0yoym ymems.
1) BbIOMpaTh OOBEKT UCCIICIOBAHHUS;
2) TBOPYECKH peliaTh TEXHHUYCCKUE 3a/1a4H;
3) bopmynupoBaTh paboUyI0 TUIIOTE3Y, TPOBEPATH €€ U OIEHUBATH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YJIbTaTOB;
4) caMOCTOSTENBHO U B KOMaH/I€ CTaBUTh U PelllaTh 3ajauu;
5) ucnonb30BaTh NPUOOPETEHHBIE 3HAHUSA U YMEHUS B MPAKTUUYECKOH NESATETbHOCTH U
ITOBCETHEBHOM KU3HH.
B npoyecce peanuzayuu npocpammel pazsusaiomcs ciedyoujue Kauecmea JUYHOCmU 0emell.
1) B3auMOyBa)KCHHE U B3aUMOIIOMOIIIb;
2) GepexkHOE OTHOIICHHE K Pe3yJbTaTaM CBOETO TPyAa W TPyJa CBOUX TOBapHILECH, a
TaKke K UMEIoIIEeMYyCsi 000pyI0BaHUIO;
3) OTBETCTBEHHOCTh M CO3HATENBHOCTD 32 POBEJICHHYIO PadOTY;
4) xoMMyHUKaOelIbHOCTh W YyMEHHE paboTaTb B KOMAaHJAE, IIOCTAaHOBKa peyH,
yAydllleHUe KauyecTBa BBICTYIJICHUS U MPe3eHTalUH.
B kauecmee npakmuyeckozo pe3ynomama o0y4aroujuecs O0JIHCHbL!
1) BBIMOIHUTE ¥ 3aIIUTHTh BBITYCKHOM MPOEKT COTJIACHO pa3JiesiaM YyueOHOTO TUIaHa;
2) MPHUHATH y4acTHE B OOJIACTHBIX U (ellepaIbHBIX MEPOIPUATHSIX.



Pa3nen 2. KoMmmjiekc OpraHu3aiHOHHO-TIEATOrHYeCKHUX yCJIOBHIi
2.1.Y4eOHO-TEeMATHYECKUHA IIJIAH

KomnunuectBo yacoB

Ne ®opmMma
I /;1 Ha3zBanue pa3zzaena, TemMbl arrectauuu/
Bceero | Teopus | IIpaktuka | KOHTPOIIA
bezomacHocTh: moxapHasi, npu paboTe B 1 1 0 JCKIUS
1. nabopaTopun
Kubep-6e3onmacHocTh 1 1 0 JICKIIHS
2.
[IpakTrueckas padota 1 « 1 0 1 MPAKTUKYM
3 JlaboparopHas mocyaa. Opranu3amusi
' pabouero mecta. [IpaBuna TexHUKH
0€30MacCHOCTH
[TpakTnueckas padora 2 « Pabora B 1 0 1 MPAKTUKYM
4. nporpammax Word Excel. Paint 3D»
IToHsATHSA, TEPMHUHBI, UICTOPHSI HAHO - 1 1 0 JEKIUS
5. TEXHOJIOTHIl
6 3HAKOMCTBO C ONTHYECKOH 1 1 0 JIEKIIUSA
' MHUKPOCKOIIHEN
-, [ToBepxHOCTHBIE 1 0OBEMHBIE ATOMBI 1 1 0 JIEKIUS
g 3aKoHbI (U3NKHU B MUKPOMHPE 1 1 0 JIEKIHS
9 3aKOHBI XUMUU B MUKPOMHUPE 1 1 0 JIEKIHS
[IpakTuueckas pabora 3 « 1 0 1 MPaKTUKYM
10 Hanopa3sMepsl B )KxUBOM ITpUpOJIE.
" | Pacder pa3zmepoB Makpo,MHKpPO U HAHO
00BEKTOBY»
[IpakTuueckas pabora 4 «Pabota Ha 1 0 1 MPaKTUKYM
11 CTEPEOMHUKPOCKOTIE)»
[TpakTueckas pabota 5 «MeTobl 1 0 1 MPaKTUKYM
12. MHUKPOCKOIMYECKOTO UCCIIeIOBAHMUS
METAJIOB)
[IpakTuueckas padora 6 «Pabora c 1 0 1 IPAKTUKYM
13 MOJIEKYJISIPHBIM KOHCTPYKTOPOM.
' Pacuer uncna sneMeHapHbIX YacTHll,
3aps1I0BOT0 YHCJIA, MACCOBOIO YHCIIA»




[TpakTrueckas padota 7 1 0 1 MPaKTUKYM
14. | «MccnenoBanue arperaTHbIX COCTOSIHHI
BenecTBa. PazoBble MePexoab»
Bukropuna «BBeneHue B HAHOXUMHIO» 1 1 0 urpa
15.
OcHOBHBIE OTIHYUTEIbHBIE 1 1 0 JeKIuUs
16. 0COOCHHOCTH MaTEpPHAJIOB,
HAXOJSIIUXCS B HAHOCOCTOSIHUU
[Ipaktukym «Co3gaHue riaoccapus 1 1 0 Oecena
17. TEPMUHOB)»
ArperaTHoe COCTOSIHUE BEILIECTB. 1 1 0 JeKIUs
18.
19 OU3NYECKUE U XUMUYECKUE CBOMCTBA 1 1 0 JEKIHS
BEII[ECTB.
20. | MetacTabuibHBIE COCTOSIHHSI BEIIECTBA 1 1 0 JEeKIUs
21. Kpucramimaeckas pemerka 1 1 0 JICKITHS
99 OO0pazoBaHue ¥ pOCT KPUCTALIIOB 1 1 0 JCKITUS
BEIIeCTBA
23. da30BOE paBHOBECHE 1 1 0 JICKITUS
24, N3omopduszm 1 1 0 JICKITHS
25. [Tomumopduszm 1 1 0 JICKITHS
[IpakTrueckas padora 8 «OMnbITHI ¢ 1 0 1 IPAKTUKYM
26. | KpUCTaJlJIaMU, CTEKJIOM U TUCTIEPCHBIMU
CHCTEMaMI»
[TpakTtuyeckas padora 9 «Poct 1 0 1 IPAKTUKYM
27. | KpHCTAIJIOB U3 pacTBOPOB. DakTOpPHI,
BJIMSIIOIIME HAa POCT KPHCTAILIay
28. Kunxocty u ra3el 1 1 0 JIEKIIUSA
29. da30BbIE NEPEXOJIBI 1 1 0 JEKIUS
30 O} PeKThl B HEHBIOTOHOBCKUX 1 1 0 JIEKIIHS
' JKHIKOCTSIX
31 AnnotponHsle (bOpMLIvyTHepOILa, 1 1 0 JEKIUS
CTPYKTYpa M CBOICTBa
32. @DOTOXPOMHBIE MATEPHUAJIBI 1 1 0 JEKIUS
33, Tepmoxpomusm. Ouznueckuii u 1 1 0 JEKIUs
XUMHUYECKHX TEPMOXPOMHU3M
[Mpaktudeckas padora 10 1 0 1 MPaKTUKYM
34. «HMccnenoBaHne CBONUCTB KUIKOCTEH:
TUTOTHOCTH, BSI3KOCTH, TEKYYECTH,
TUIEHKU TTOBEPXHOCTHOT'O HATSKEHUS.
[IpakTuueckas padota 11 «M3ydenne 1 0 1 MPaKTUKYM
35. | cBoiicTB pactBopuTens. Habmronenue
nudy3un»
Hrorosoe 3ansTue. 3amuTa NpoOEKTOB. 1 1 0 nyOJInYHbIe
36. BBICTYILICH
usi
Hroro 36 25 11




Conep:kanue nporpamMmmal

1. Texnuka 0e3o0macHocTH (4 yaca).
Tewma: 1.1. [ToxapnHas 6€30aCHOCTh B KBAHTOPUYME M HAHOKBAHTOPHYME.
Teopus: Texnuka Oe3omacHOCTH Tpu pabora B Ja0OpaTOpUM, CO CTEKISHHOW MOCYIOM,
HarpeBaTeIbHBIMU PUOOpaMHu.
[IpakTuka: 3HaKOMCTBO C TaOOPAaTOPHBIM 000pyI0BaHHEM, Oecera.

Tema: 1.2. Kubep-06e30macHoOCTb.

Teopusa: KommbrorepHas rpamMOTHOCTh W Oe3zomacHOCTh. IIpaBmma monws3oBanms [IK B
HaHOKBaHTyMe. [IpaBuiia noBeneHus B uHTEpHETE, 10TYOE, VK.

[IpakTtuka: O6yuyenue pabote B mporpammax Word. Excel. Paint 3D

2. YpoBHHU opranu3anuu matepun (11 yacos).
Tema: 2.1. IloHATHS, TEPMUHBI, UCTOPUS HAHO - TEXHOJOTHUH.
Teopus: noHsTHA, TEPMHUHBI, BOSHUKHOBEHHE, UCTOpUS HaHO-TexHoJoruil. IIpocmorp Buzaeo
Marepuanos. Kparkas ucropust Hanorexnonoruit. [Ipesentanus. Buneo.

Tema: 2.2. 3HaKOMCTBO C ONTUYECKON MUKPOCKOITHEH. .
Teopus: cOBpeMEHHBIC METOIBI HCCIICJOBAHUS BEIIECTB U MAaTEPHAJIOB.
[IpakTHka: pacueT pa3MepoB HAHOYACTHII.

Tema: 2.3. [loBepXHOCTHBIE 1 0OBEMHBIE ATOMBI
Teopus: OCHOBHBIE OHSTHS 110 TEME
IIpakTHKa: MUKPOCKOIMMYECKOE HCCIEI0BAHUE METAIIIOB

Tewma: 2.4. 3akoHbI PU3UKHA B MAKPOMHPE
Teopus: npuMeHeHHe 3aKOHOB (PU3UKU K HAHOCHCTEMAM.
[IpakTHKa: MpoBEACHUE PACYETOB, U3TOTOBIECHNE MAKETOB OOHEKTOB, CPAaBHEHNE OOBEKTOB.

Tema: 2.5. 3akOHBI XUMUHU B MaKpOMUDE.
Teopus: npuMeHeHne 3aKOHOB XMMUHU K HAHOCUCTEMAM.
[IpakTuka: MpoBeI€HUE PACUE€TOB, U3TOTOBJIEHUE MAaKETOB 0OBEKTOB, CPABHEHHE OOBEKTOB

3. TepmMuHOIOTHSI M OCHOBHBIE MOHSITHSI B HAHOTEXHOJIOTUsAX (2 yaca).
Tema: 3.1. OcHOBHbIE OTJIMUMTEIbHbIE OCOOCHHOCTH MAaTE€pHalioB, HAXOAALIMXCS B
HaHOCOCTOSIHHH.
Teopusi: obuiee npeacTaBIeHUE O TOM, YTO TAKOE HAHOTEXHOJIOTUU U KaKHe acleKThl Hallei
JKWU3HM OHH MOTYT U3MEHMTH lIpencraBiieHnst 0 HAaHOPa3MEPHOCTH.
IIpakTHKa: COCTaBICHUE III0CCCAPUS.

4. Mup cummeTpun kpuctaios (10 yacos).
Tema: 4.1. ArperatHoe cOCTOSIHHE BELIECTBA.
Teopus: n3yueHue CTpoeHUs BELECTBA B PA3HBIX arperaTHbIX COCTOSHUSX.
IIpakTrka: OnbITH ¢ KPUCTAJIAMH, CTEKIIOM M JUCIIEPCHBIMHU BellecTBaMu (caxa). Mzydenue
TEXHUKU 0€30I1aCHOCTH

Tema: 4.2. dusnueckue U XUMHUYECKUE CBOMCTBA BEIIECTBA.



Teopus: wu3ydeHHE XapaKTEPUCTUK MHUHEPAIOB, METAUIOB. BiHsSHUE UX CTPYKTYpHI
Ha CBOMCTBA.

Tema: 4.3. MeractaOWiIbHBIE COCTOSIHUS BELIECTBA.
Teopus: n3yueHue XxapakTepUCTUK METACTAOMITLHBIX COCTOSTHUM BEIIECTBA

Tema: 4.4. Kpucrayunueckas peleTka.
Teopus: wu3yyeHHe XapakTEepUCTHK MHUHEpPAIOB, METAJUIOB. BimsHue HX CTPYyKTYyphl
Ha CBOMCTBAaN KPUCTAIIIMUYECKUX PELIETOK BELECTB.

Tema: 4.5. O6pa3oBaHue 1 pOoCT KPUCTAILIOB.
Teopusi: u3ydeHue nmporecca pocta KPUCTALIOB, (PaKTOPOB, BIHSIOIINX HAa POCT KPHUCTAILIA
[IpakTHKa: pOCT KPHCTAJUIOB U3 PACTBOPOB.

Tewma: 4.6. ®a3oBoe paBHOBECHE.
Teopust: n3yueHHEe OCHOBHBIX 3aKOHMEPHOCTEH (ha30BOr0 paBHOBECHS

Tema: 4.7. U3omopdusm.
Teopus: nzyuenue posm uzoMmophu3mMa B MUPE KPUCTAIIOB 1 MHHEPAJIOB

Tema: 4.8. ITomumopduzm.
Teopust: nzyuenue poiau n3oMoppu3Ma B MEPE KPHCTAJUIOB U MHUHEPAJIOB.

5. ITorpy:keHue B MaTepuasioBeaeHue (8 4acon).
Tema: 5.1. XKugkoctu u rassl.
Teopusi: u3yueHue CTpOEHUsI U CBOMCTB ra3000pa3HbIX U )KUJKUX BEIIECTB.
[IpakTHKa: HCCIEA0BAHNE CBOMCTB )KUJIKOCTEW, PACTBOPUTEIIEH, HEHBIOTOHOBCKOM JKHUJIKOCTH

Tema: 5.2. ®a3oBble Iepex0Ibl.
Teopusi: nzyuenue nporeccoB (ha3oBbIX MEPEX010B, OCTPOCHHUE ITPaAPHKOB.
[IpakTuka: uccienoBaHuy € (pa30BbIX EPEXOJIOB.

Tewma: 5.3. Amnotpornsbie GOpMBI YTaepoa, CTPYKTypa U CBOMCTBA.

Teopus: n3yueHue u cpaBHEHUE AJUIOTPOMHBIX GOpPM yriiepoa

H[Z&KTHK&Z HN3YUCHUC CBOMCTB yriaepoaa: TBEPAOCTL, IJJICKTPOIIPOBOAHOCTH, OITHYCCKUC
CBOMCTBA, TEIIONPOBOAHOCTh. CpaBHEHHE AJNTOTPOIHBIX MOAUPUKAIIUHN yriiepoaa

Tema: 5.4. ®OTOXpOMHBIE MaTEPHAIIBI.
Teopus: paznuyHbie TUIBI (POTOXPOMHBIX MaTEPHAITIOB, (POTOXPOMHU3M.
IIpakTuka: uccieoBaHusI U3MEHEHHUH B BELLIECTBAX, BEI3BAHHBIX CBETOIOIJIOIEHUEM.

Tema: 5.5. Tepmoxpomusm. PU3NYECKUI U XUMUYECKUX TEPMOXPOMU3M.
Teopus: pa3nuyHble TUIIBI TEPMOXPOMHBIX MaTEPUaIOB, KPACUTENH.
IIpakTuka: ucciegoBaHNE TEPMOXPOMHBIX MOKPBITUHA, TEPMOXPOMHBIX JTMH3

6. [ToaroroBKa K UTOroBoii 3ammTe MPoekToB (1 yac).

Tema: 14.1. 3amuTa MpoeKTHON PabOTHI.

2.3. ®opMbI aTTECTALMHU
Jlnst  ompeneneHusl pe3yNbTaTUBHOCTH YCBOEHHS OOIEpa3BHBAIOLICH MPOrpaMMbl
"Hanoxumus BOKpyT Hac" UCMONB3YIOTCS CAeAYOIMMe POPMBI aTTECTALHH:



- TeJarormyeckoe HaONIOJIeHHe. CUCTEMaTHYecKoe HaOIIoeHue 3a aKTUBHOCTHIO U
B3aUMOJEHCTBHEM OOydaromerocs B yd4eOHOW cpeae Ml OLEHKH €ro HHIUBHIYaJbHOTO
mporpecca.
- MOHUTOPUHT (U151 BBISIBJIICHHSI IMYHOCTHOTO POCTA U Pa3BUTHS TBOPUYECKOM AEATEILHOCTH),
- Oecema: akTUBHBIM OOMEH MHEHUSMU W HUACSIMHU MEXKIY YYaCTHHKAMH C IENbI0 Oolee
rTyOOKOT0 TOHUMAaHUSI TEMBI WIIN TIPOOJIEMBI.
- (GpOHTANBHBIA OMPOC - ATO 3TAal YYEOHOTO 3aHATUSA, HA KOTOPOM, IIPEIoJaBaTelb
ompamuBaeT oOy4arommxcst Bceil rpynmbl. Takas ¢opma KOHTPOJISE MOXKET NPOBOIUTHCS
HCCKOJIBKO pa3 B TCUCHUU 3aHATHA.
- MHHH-BBICTaBKa. BO3MOKHOCTh MIOKa3aTh CBOM JIOCTYDKEHHS U 3HAHUSI OT PONUICHHBIX TEM.
- 3amuUTa MPOEKTa: apryMEHTHPOBAaHHAs 3alldTa BBIOPAHHBIX pEIICHHHA U METOOB,
NPEICTAaBICHHBIX B IPOEKTE, MEPE IKCIIEPTAMH WIIN KOMUCCHUEH.
Oyenounvle mamepuansl

3a nepuox oOyueHHs, oOydaromMecs INOJIY4aroT ONpeAETCHHbIM 00beM 3HaHUH U
YMEHHM, YpOBEHb YCBOEHUS KOTOPBIX MPOBEPSETCS B TEUEHNE BCEIO BPEMEHHU 00YUEHHUS.

JIns1 5TOM 1eny MPOBOIUTCS TIeJarornyeckas TMarHoCTHKa:
- CcTapToBas, MPOTHOCTHYECKas (IPOBOJMTCS B Hadale rojja) OCYLIECTBISETCS HA IEPBOM
3aHATHU C IOMOUIBIO (PPOHTAILHOTO ONPOCa,;
- TeKyIasi, IPOMEKyTOouHas (IIPOBOAMTCS B TEUCHUE OOYUCHHUS) OCYIIECTBIISICTCS B TIPOIIECCE
MOHUTOPUHIa NpPU IOBTOPEHUU MPOUICHHBIX TEM, pPOCTa KOMIIETEHTHOCTH B XOJ€
peain3anuu 00pazoBaTEIbHON NPOTPaMMBbl;
- uroroBas (IPOBOAWUTCS B KOHIE OOY4YEHHS) MIPOBOAUTCS IO pPE3yJbTaTaM OCBOCHUS
IIporpamMmsl B ICJIOM WJIM ITOCJIC 3aBCPUICHUA MOAYJIA U 3aK/IIOYACTCA B 3allIUTE IMPOCKTOB U
BeIgaueil CepTU(HUKATOB OKOHYAHHS 00yUIEHUS.

2.4. KoMmmieke OpraHu3alMOHHO-NIeArOrH4eCKuX yCJI0BHI

Jl1ia ycrienrHoi peanu3ainuy JaHHOK TpoTrpaMMbl HEOOXOIUM PSIJT yCIOBHIA:
Obopyoosanue HAHO-nabopamopuu:

1.MarnuTHas Memanka ¢ noJ0rpeBoM

2. AMCTIIIAATOP 1a00paTOPHBIN

3.HarpeBarenbpHas InTKa

4.Boasinas 6aHs

5.lentpudyra

6.MydenbHas neupb

7.JJabopaTopHbie BeChl

8.AHaIIUTUYECKUE BECHI

9.CTepeoMHUKPOCKOIT

10.Meranorpaduueckuit MUKpOCKOI HCCIeI0BaTEIbCKOT0O Kiacca
11. Hudposas nadoparopus «Xumus» npoduiabHast UIs nejarora
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ecTecTBeHHOHay4yHoro oOpaszoBanus B CILA / IIpoOGnemsbl mpemnojaBaHusl €CTECTBO3HAHUS B
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9. Maromkna A.M. [IpobnemHBIE CHTyalud B MBIIUICHUM W OOyYeHHH. —
M.:«Ilemarorukay, 1972. — 168 c.

10. Ixona u OusHec: OIIBIT B3aUMOJICHCTBUS. Yetsipe miara
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I/IHTepHeT-I/ICTO'lHI/IKI/I:

1. HaHOKBaHTYM TyJIKUT —
https://drive.google.com/file/d/1rvVVcKOEDnwugtmooa-DLVvXjZNMUKz-UF/view

2. OO6pa3oBarenbHasi MporpaMMa JOMOJHUTENBHOIO 00pa3oBaHUsA JAeTeld B 00JacTu
OCHOB HAHOTEXHOJIOTMM, peKoMeHAyeMmas s (enepalbHONM CeTH JETCKUX TEXHOIApKOB
«KBanTopuym» -
https://drive.google.com/open?id=1dVpKGiOtsKAEa-UICHOY5IMhIm1gsvTS

3. OO0pa3zoBarenbHas 1uatdopma JUlsl YYEHUKOB M menaroro "HaHoTexHomorum is
MIKOJIBHUKOB"

https://stemford.org/

CnHcok MeToAMYeCKMX MaTePHATIOB M TEMATHYECKHUX NTOPTAJIOB
JIS1 00y4aI0 M XCH

1. I'punByn, H. Xumus snementos: B 2 Tomax [Tekct]/ H. I'punByn, A. DpHiio.
— M.: BUHOM. JlaGoparopus 31Hanuii, 2010.
2. 'ynunun, E.A. borarctBo Hanomupa. ®doTopenoprax U3 riyOHH BellecTBa
[Texct]/ mox pen. FO.[. TperbsxoBa. — M.: BUHOM. Jlabopatopus 3Hanuii, 2010. —171 c.
3. I'yceB, A.W. Hanomarepuasbsl, HAHOCTPYKTYphbl, HaHOTexHOJ0oruu [ Tekcr]/
AN. T'yceB. — M.: DUBMATIIUT, 2007. — 416 c.
4. Neddeiic, K., Hedbdeiic C. Y auBurenbHble HAHOCTPYKTYpHI [ TekcT]/ mox pen.
JI.H. ITatpukeeBa. — M.: BUHOM. JlaGoparopus 3nanuii, 2011.
5. Kypnan «KBant» 3a 1970 — 2007 rr. [Tekcr]. — M.: Hayxka.
6. Muponogs, B.JI. Mup ¢usuku 1 TexHuku. OCHOBBI CKAaHUPYIOIICH 30H10BOM
mukpockoruu [Tekct]/ B.JI. Muponos. — M.: Texno, 2009.
7. Hoewie Mmatepuans [ Tekcet]/ mox penaknueit FO.C. Kapabdacosa. — M.:MUCHUC, 2002 — 736
c.
8. Ilyn, U. Mup marepuanoB u texHomoruii. Hanorexunomorum — [Texct]/U.Ilym-mmu., @
Oy»suc. — M.: Texnocdepa, 2006. — 336 c.
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