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1. HOACHUTEJBHAA 3AIIMCKA

JlonoyHUTENbHAS o0mieoOpaszoBarenbHast oOmiepa3BUBaroIas nporpamma
«Hanotexnosorum. IIpoexTHas rpynnay pazpadboraHa B COOTBETCTBUHU C:

- denepanbHbIM 3aKOHOM OT 29 nekadps 2012 roma Ne 273-03 «O6 obOpa3oBaHUU B
Poccutiickoit ®enepanuny» (B penakuuu ot 25.12.2023);

- ®enepanbubiM 3akoHOM OT 31 utosist 2020 roga Ne 304-D3 «O BHECEHUU U3MEHEHH B
DenepanbHblil 3akoH «O06 obpazoBanuu B Poccuiickoit depepannn» mo BOIpocaM BOCIIUTAHHS
00yJaronuxcs»;

- mpuka3zoM MunucrtepcTBa npocsemmeHuss PO or 27 wurons 2022 roma Ne 629 «O6
yrBepxaeHun [lopsioka opraHu3zanud M OCYIIECTBIICHUST 00pa30BaTEIbHON NEATEIBHOCTH I10
JIOTIOJTHUTEIIBLHBIM 00111e00pa30BaTeIbHBIM IPOTrpaMMamy,

- KOHIICTIMEH pa3BUTHS JOMOJHHUTEIBbHOrO oOpa3zoBanus jgereii no 2030 roxa,
yTBEpKIeHHOH pacniopspkeHreM IpaButensctBa PO ot 31 mapta 2022 rona Ne 678-p;

- canutapubiMu npaBunamu  CII  2.4.3648-20 «CaHuTapHO-3IUAEMUOIOTHYECKUE
TpeOOBaHUSI K OpraHM3alMsAM BOCHUTAHUA W OOYy4YEHHUs, OTIbIXa M O3[0POBIEHUSA ACTeH U
MOJIOJICKU», YTBEPKJACHHBIMU [ JIaBHBIM TOCYIapCTBEHHBIM CAHHTAPHBIM BpauoM PO ot 28
cents0ps 2020 roga Ne 28;

- METOAWYECKMMH PEKOMEHJAIMAMH IO TMPOSKTHPOBAHUIO  JIOMOJHUTEIBHBIX
oOmiepa3BUBaONIMX MporpamMm (MPUIOKEHHE K MHCbMY JleapTaMeHTa TOCyJapCTBEHHOM
MOJIUTHUKH B cepe BOCIIUTAHUS IETeH U MOJIOAEKH MuHucTepcTBa o0pa3oBanus u Hayku P® ot
18 nostopst 2015 roma Ne 09-3242);

- rocyaapcTBeHHOW mnporpamMmoii P@® «Pasutme obOpaszoBanusi» Ha 2018-2025 romwr,
yTBepxkAeHHON moctaHoBineHueM IIpaButensctBa PD ot 26 nexabps 2017 roma Ne 1642 (c
n3MeHeHussMU Ha 28 staBaps 2021 rona);

- cTpaTeruei pa3suTus Bocnutanus B Poccuiickoit deneparuu Ha nepuon 10 2025 roaa,
yTBepKIeHHOH moctanoBneHneM [IpasurenscrBa PO ot 29 mas 2015 rona Ne 996-p;

- mpuka3oM MuHucTepcTBa oOpa3oBanus u Hayku P® ot 23 aBrycrta 2017 roga Ne 816
«O0  yrBepxaeHun  [lopsinka  TpUMEHEHUsS  OpPraHU3aIlUsIMHU,  OCYIIECTBISIOIIMMHI
00pa30oBaTeNbHYIO EATEIbHOCTh, YJIEKTPOHHOTO O0YYEHHS, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTHI NpU peann3alui 00pa3oBaTeIbHbIX MPOTrPaMM»;

- pacniopsbkeHueM MuHuctepceTBa npocsenieHust PO ot 25 gexabpst 2019 roga Ne P-145
«O06 yTBepKIEHUHU METOJ0JIOTHH (1IeIeBOMl MOJeNn) HacTaBHUYECTBA OOyYaroUIuXcs IS
OpraHH3aIii, OCYIIECTBISIONINX 00pa30BaTEIbHYIO NEATEIBHOCTH MO O0IIe00pa3oBaTEIbHbBIM,
JIOTIONTHUTEIbHBIM ~ 00111€00pa30BaTeIbHBIM U NPOTrpaMMaM  CPEAHEro MPOPECCHOHATbHOIO
o0pa3oBaHMs, B TOM 4YHCI€ C TNPUMEHEHHEM JYy4IIUX TMPAKTUK OOMEHa OMBITOM MEXIy
00yJaroumMucs,

- npukazoM Munucrepcta npocsemieHust PO ot 3 cenrabps 2019 roga Ne 467 «O6
yTBepkaeHnn LleneBoit Mopenu pa3BUTHUS PETHOHAIBHBIX CHCTEM JIOMOJHUTEIHHOTO
o0Opa3oBaHUs JAeTei»;

- ykazoMm IIpesuaenta Poccuiickoit @enepannu ot 07.05.2024 Ne 309 «O HanmoHanbHBIX
uensx passutusi Poccuiickoin @enepannn Ha nepuoa 10 2030 roga u Ha nepcnektuBy 10 2036
rojia;

- Yeraom 'OAY 10 SO Ilentpa neTCKO-IOHOIIECKOTO TEXHUYECKOTO TBOPUYECTBA.

HaHoTexHOJIOTHSI — JIOCTAaTOYHO HOBOE MEXIUCIUIUIMHAPHOE HAIlpaBJIEHHE B HaykKe,
pa3BUTHE KOTOPOro mojajepkuBaercs MuHucrepctBom Hayku P® wu  MuHucrepcTBOM
npocseuienuss PO. B nHacrosimee BpeMs Ha3peia HEOOXOAWMOCTb T'OTOBUTH CHEIMAIHMCTOB B
JTAHHOM HAIIpaBJICHUM CO IIKOJbHOU ckambH. 18 HOs0ps 2004 r. [IpaBurensctBo P® mpunsio
paszpabotanHyt0 MuHHCTEpCcTBOM 0OOpa3oBaHus U Hayku U1 PAH P® Konnenuuio pa3BuTus B
Poccuiickoit @enepanuu padboT B 001acT HAHOTEXHONOTUH Ha iepruoa 10 2010 r. u onpeaenuio
OCHOBHBIC IPHUOPUTETHI, NMPUHLMIIBI M HANpaBICHUS peaau3alMyd €IUHOH ToCyJapCTBEHHOH
MOJIMTUKU B O0JIACTH PAa3BUTHS HAHOTEXHOJOTWHA. BriepBbie B KOHLENIMM HAa TOCYJapCTBEHHOM



YpOBHE OBUIM ONpEAETCHbl TNPUOPUTETHBIC HANpaBlICHUs pa3BUTHS paboT B oOmacTu
HanotexHojoruid. (DOI: http://dx.doi.org/10.15688/jvolsu3.2015.1.9 VJIK 378:338 BbbK
74.484.4, Cunopos Cepreii [ puropbeBud «lloarotroBka kajipoB ajisi HAHOMHAYCTpUU B Poccumy).

Hacrosimmas oOmeoOpa3oBarenbHas oOliepa3sBUBarolias MporpaMma JOMOJIHUTEILHOIO
o0pa3oBaHMs J€TEll MMEET eCTeCTBEHHOHAYYHYI0 HAINPABJIECHHOCTb U OpPUEHTHpPOBaHA Ha
U3y4eHHE HOBBIX KOHCTPYKLIMOHHBIX MAaTE€pPHUalOB M HAHOTEXHOJOTMH — MPEIMETHOM 00JacTu
MEXIUCIUTUTMHAPHOTO HAMPABJICHUSI COBPEMEHHOTO €CTECTBO3HAHMS Ha CTHIKE (PH3UKH, XUMUHU
u Owonoruu. IlporpamMma mnpenycMaTpuBaeT H3y4E€HHE HOBBIX TEXHOJOTHMI B mpolecce
UCCIIEIOBaHMUS pa3nuyHbIX BemiecTB. OOyueHHe MO Mporpamme MPEAroyiaraeT pa3BUTHE Y
00yyaroIuX MPOEKTHO-UCCIIEAOBATENbCKUX HABBIKOB, YMEHHMH aHAJIM3MPOBaTh IOJTY4YEHHBIE
pe3yibTarel, (OPMHPYET OMBIT pPabdOThl B KOMaHAE HAJA ONPEACICHHON 3amadei, naer
BO3MOKHOCTb I10JIy4aTh PE3yJIbTaThl, UMEIOINE HAYUYHBIH HHTEPEC.

Bua nporpammbl: MonudummpoBanHas. CocTaBieHa Ha OCHOBAaHUM JIOTIOJHUTEILHON
o0mieoOpa3oBaTesbHOM 001epa3BUBaOLIe MporpaMmbl «BBeneHue B MarepuanioBefeHUE U
Ha"oTtexHoJorum». ABtop Ilpocekuna U. I'., k.¢p.m-H., pykoBogutens LIMUT «STEM-Baiikamny,
renepanbHblid qupekTop OO0 «lomroc-HT». 2016-2017 rr., HIMUT «STEM-baiikany.

AKTYaJIbHOCTD NPOTrPaMMbI

IIporpamma pegycMaTpuBaeT IIPOEKTHO-UCCIEI0BATENbCKYIO JeSITebHOCTD
00y4aroIuXCs — 3TO pealIbHbIM HHCTPYMEHT, KOTOPBI OTBEYAET BCEM HEOOXOUMBIM KPUTEPUIM
U3MEHEHMs KauecTBa MOATOTOBKU YYAIMXCs, MOBBIIIAET MOTUBALMIO K OOYUYEHMIO, ITO3BOJIAET
PacKpbITh CIOCOOHOCTH Aereil. MccrmemoBaTenbckass M MPOEKTHAs JIEATEILHOCTh CIIOCOOHA B
IIOJTHOM Mepe yJ10BJIETBOPUTH MI03HABATENbHBIE TOTPEOHOCTH 00YUAIOIINXCSl B UHTEPECYIOIINX X
o0iacTsaX 3HAHWHA. BBITOMHSAS HCCIIENOBATENLCKYI0 WM MPOEKTHYIO paboTy, oOydamuecs
nproOpeTaloT HaBBIKU HCCIENIOBATEIbCKONW PabOThl, U3y4yaroT JUTEpaTypy, OCBaUBalOT HOBBIE
METOJMKH, aHAJU3UPYIOT IMOJYyYEHHBIE PE3YNIbTaThl U Ha OCHOBE IPOBEJECHHBIX HUCCIIEI0BAaHUI
OCYILECTBIISIIOT JIUTEPAaTypHOE O(OpMIIEHHE HCCIEI0BAaTEIbCKOW WM MPOEKTHOH pPabOTHI
OOyyeHue mo MmporpaMMe JaeT BO3MOKHOCTh OCO3HaHHOIO BbIOOpa Oyaymieil mnpodeccuu,
NOHMMaHHUE TOTO, YeM MMEHHO 3aHMMAIOTCSl Hay4HbIE COTPYJHHKH — KaKHe 3aJaud pellaroT, K
YeMy CTPEeMSITCS.

OCOOECHHOCTBIO  OKpYKAaIOIIEro Hac MHpa SBISETCS TapMOHUYHAs B3aUMOCBSA3b
pa3HOOOpa3HBIX TNPUPOAHBIX SBJIECHUN, pa3raJkol KOTOPBIX YEIOBEYECTBO 3aHMMAETCS Ha
IIPOTSKEHUH BCETO CBOETO CYLIECTBOBAHMSI.

J11 TOrO, 4TOOBI MOHSATH CYTh CJIOKHBIX 3aKOHOB MPUPOBI U HAYYUTHCS UCIOJIB30BATh UX
B CBOEH JI€ATENILHOCTH yUYEHbIE, CO3/1aBasi HAYKy O MPUPO/IE, BEIHYKICHBI ObUTH pa3OUTh €IHHYIO
KapTUHY MHpa Ha OTAEIbHbIE (parMeHThl, TakWe Kak: (QHU3MKa, MaTeMaTHKa, XUMUS,
MaTepHaJoBeeHne, ONoIoTHs, MeAULIMHA, MHPOPMATHKA U MHOTO JPYTHUX.

B o0miem, 370 BBIHYX/IEHHOE U B HEKOTOPOM CMBICIIE HCKYCCTBEHHOE AeneHue. [Tpumio
BpeMs coOupaTh OTIeNbHbIE pa3ieibl HayKH CHOBAa B eAuHOe Ienoe. [losBIsIOTCS HOBBIE
CUHTETHUYECKHE pa3/eibl: MOJIEKYJsipHas Ouojorusi, Ouodusuka, KIETOYHAs MeIULMHa,
BBIYUCIIUTENbHAs (PU3KKa, OMOMHPOPMATHKA U TOMY I10I00HBIE.

K Takoit MeXIUCIUIUIMHAPHON JUCHUIUIMHE OTHOCUTCSI U HEJABHO MOSBUBIIAACS HOBAs
001acTh — HAHOTEXHOJOTMHU. VIMEHHO B HAHOTEXHOJOTHSX «OOBETUHHUIIUCHY (U3HKA,
MaTeMaTHuKa, XuMusi, MaTepraioBeieHne, THPOPMalMOHHbIE TEXHOJIOTUH.

HaHoTexHOI0rnM OTKPHIBAIOT yIMBUTEIbHBIE BOZMOKHOCTH JIJISl CO3AAHUSI MATEPHATIOB C
ynpasisieMbIMU CBoiicTBamu. Ha ocHOBe HaHOMaTepuasoOB CO3JAOTCS MPUHIUIHAIBLHO HOBBIE
YCTPOMCTBA M CHUCTEMBI, HEOOXOAMMBbIE, HAIpUMEp, IS MPOU3BOJCTBA HOBBIX MEIULMHCKUX
TPAHCIUIAHTATOB M JIEKapCTB, HOBOM 3JIeMEHTHOW 0a3bl JIJIsi KOMIBIOTEPOB M MPELM3MOHHBIX
npubOpOB.

[IpuHATO CUUTATh, UTO B HAHOTEXHOJIOTUSX UMEIOT JIEI0 C 00bEKTaMH, pa3Mepbl KOTOPBIX
XoTss Obl B onHOM u3MepeHuu He npesbimatroT 100 HanomerpoB. Koneuno, 3Ta rpanuma
JIOCTaTOYHO YCJIOBHA, OHA, HAIPUMEP, MOXKET 3aBUCETh OT YUCTOTHI MaTEpUala U OT TEMIIEPATyphl



OKpYy’Karolien cpezpl. BaxkHo, 4TO OHA BBIIEISIET IPOMEKYTOUHYIO (ME30CKOIMMYECKYI0) 001acTh
MEXy MAKPOCKOIIMYECKMM MUPOM M MUPOM aTOMOB U MOJIEKYJI.

Me3ockonnueckuii HAaHOMUP 3aHUMAET MPOCTPAHCTBEHHBIN IUANa3oH MPUOIU3UTEIBHO
OT eIuHHUIl 10 coTeH HaHomeTpoB (10-9 + 10-7 M) m UMeeT CBOM OCOOBIC CBOWCTBA: €IIEC HE
aTOMHBIE, HO yXX€ U HE Makpockonuuyeckue. Hampumep, B TBepIoM Tele C HaHOpa3MepaMu
SHEprus 3JIEKTPOHHOIO ra3a MpUoOpeTaeT NUCKPETHBIH CHEKTp, MOXOKUH Ha SHEpreTHYecKui
CIIEKTp IEKTPOHOB B aTOME, HO 3aBUCSALINI OT pa3MEpPOB Tella, a TEMIIEpATypa IJIaBICHUS MOKET
3aBUCETh OT ero (opMbl. O4EBUIHO, YTO JIFOOBIE TEXHOJOTHH CBA3AaHbI C TUArHOCTUKOM, T.€. C
u3MepeHueM Habopa mapaMeTpoB CO37aBaeéMOT0 MaTepualia Miu cucTeMbl. llpuyem, ecnu B
MaKpOTEXHOJIOTUAX TaKasi JUarHOCTUKA B HEKOTOPBIX CIy4astX MOKET BBIIOJIHATHCS C TIOMOILBIO
YeJIOBEYECKHX OpPraHOB YYBCTB, TaKMX Kak: 3pEHHE, OCS3aHUE, CIyX, OOOHSHHUE, TO s
HaHOTEXHOJIOTHH HYXKHBI ClIeLUalIbHbIE IPELU3NOHHBIE IPUOOPBHI.

OnHUM U3 MPUMEPOB TAKUX MPUOOPOB SIBIISETCS CKAHUPYIOUIHH 30HIOBBI MUKPOCKOII
(C3M), uzoOperarenu KOToporo IBeinapckue ydenoie ['enpux bunnur u I'epag Popep Obuim
ynocroensl B 1986 r. HobGeneBckoii mpemun o ¢pusuke. Micropus pazButus u npoasmkeHus C3M
B HAaHOMHJYCTPHIO SIBJISIETCS KJIACCMYECKUM IIPUMEPOM MHHOBALMOHHOIO pa3BuTHs. B oTiinune
OT AJIEKTPOHHOr0 MUKpockorna C3M paboTaer HE TOJIBKO B BaKyyMe, HO TaK)K€ B raze U JIaxe B
XKHUJIKOCTH, YTO MPUHLUUIHNAIBHO AJIS MCCIIE0BaHus Ouosornuyeckux o0bekToB. B ocHoBe C3M
JISKUT TETBIN psill GU3NIECKUX 3aKOHOB U 3P PEKTOB, a yrnpasieHue padoroit C3M u odpaboTka
JAHHBIX OCYIIECTBISIIOTCS ¢ nomolnbto 11K ¢ nmpumeHeHneM COBpeMEHHBIX MH(pOPMaIMOHHBIX
texHojoruil. C mnomompbro C3M  pemaercss MUPOKUHA CHEKTP Pa3sHOOOpa3HbIX 3ajad
€CTECTBEHHOHAYYHOTO NMPOduIIs.

Bce o310 gpemaer C3M  UCKIIOYMTENBHO MPUBJIEKATEIbHBIM IIPU  BBINOJIHEHUU
MEXIUCLHUIUIMHAPHBIX HUCCIIEN0BATENIbCKUX MPOEKTOB, LEJIBI0O KOTOPBIX SABIISETCS PACKPBITUE Y
IIKOJIBHUKOB CIIOCOOHOCTEH K IUIAHWPOBAHUIO M TPOBEIACHUIO IPOCKTHOM TBOPYECKOM
JeSITeIbHOCTH, YTO B CBOIO Odepe/lb OOecleyrMBaeT MOTHBAIMIO K CaMOpa3BUTHIO, a TaKXke
OpUEHTAalMI0 OyIyIIHUX CIEHUATNCTOB B 00JIACTH BBICOKOTEXHOJIOTMYECKOTO IPOU3BOJICTBA,
HAy4YHBIX MCCIIEOBAHUN U NHHOBALIMOHHOM JESITEIHOCTH.

[Ipy BBINOSHEHUM WHIUBUAYAIbHBIX W TPYIIOBBIX MCCIEI0BATENbCKUX IPOEKTOB Y
IIKOJBHUKOB  (pOpMHpYeTCs HaydyHOE€ MHPOBO33pEHHE, HWHTepeC K HHHOBALMOHHOM,
AQHAINTUYECKOM, TBOPUYECKOW M HHTEIUIEKTyaJIbHON nesTenbHOCTH. JlaHHas ¢opMa oOyuyeHHs
o0ecreyrBaeT He TOJIBKO TEOPETHUYECKOE M3YydYeHHE MPEIMETOB, HO U (GOPMHUPYET KOHKPETHBIE
MPUKIIIHBIE HABBIKKM U YMEHUS, a TAK)Ke CIIOCOOCTBYET KOMaHIHOM paboTe.

ConepxaHue NpPOrpaMMBbl BBICTPOCHO TakuM 00pa3oM, 4YTOOBI MOMOYb pEOEHKY
MOCTEIIEHHO, I1ar 3a I1aroM, pacKpbITh B c€0€ TBOPUYECKHE BO3MOKHOCTH U CAMOPEATIM30BaThCS B
COBPEMEHHOM MHMpE.

B nponecce uccnenoBaHuil M TEOPETUYECKOW MOJATOTOBKM OOy4aromiuecs MoJydar
JIOTIOJTHUTEIIbHBIE 3HAHUS B 007acTH (DU3MKH, XUMHH M OHMOJIOTMH, YTO, B KOHEYHOM HUTOTeE,
U3MEHUT KapTUHY BOCHPUSTHS UMH TEXHUYECKHUX JUCUUIUIMH, TMEpeBOJs HUX U3 pa3pana
YMO3PUTENBHBIX B pa3psij NPUKIIaJHbIX.

OcHOBHbIE NPUHIUIBl HCCIEIOBAHUM BELIECTB, YMEHHE padoTaTh Ha COBPEMEHHOM
UCCIIEI0OBATEIHLCKOM 000PYAOBAaHUH MOCTYXAT XOPOIIEei MOYBOM A MOCIEAYIOIEro OCBOCHUS
0oJiee CI0KHOTO TEOPETUYECKOTO U MPAKTUUYECKOr0 MaTeprasa Ha 3aHSTHSIX.

JlononHuTenbHOe 00pa3oBaHUE JeTeil B 00JacTH HAHOTEXHOJOTMH CIOCOOCTBYET
NPUOOPETEHUI0 HMMH HAaBBIKOB pPa3pabOTKHM U peaju3allid Hay4YHO-TEXHHYECKHX IPOEKTOB,
JETAIBHOTO TUIAHUPOBAHUsS, IMPOTHO3UPOBAHMSI U OLIEHKH pE3YJIbTaTOB CBOEH JAESTEIBbHOCTH,
KOHCTPYKTHUBHOTO B3aUMOJICHCTBUS U COTPYAHHUECTBA B MPOLIECCE IPYMIIOBON 1€ATEIbHOCTH, a
TaKXKe Pa3BUTHIO UX TBOPYECKUX CHOCOOHOCTEH, JOrMYECKOro M KPUTHYECKOT'O MBIIIICHHUS,
pa3BUTHIO TaKMX JIMYHBIX  KauecTB, KaK  I[€JIeyCTPEMJIEHHOCTb, = OTBETCTBEHHOCTb,
CaMOCTOSITENIbHOCTh B IPUHATHH PELICHUH, YMEHUE JOBOJAUTH HAYATOE AEJI0 0 KOHILIA.



OTtian4uTenbHbIE 0COOCHHOCTH MPOTrPaAMMBbI

OcHoOBa IPOTpaMMbl — MEKAUCIUTUIMHAPHBINA MPAKTHKYM IO €CTECTBO3HAHUIO «[IpakTHK»
(6a30BBIN YPOBEHB) M MEXKIUCIUITIMHAPHBIN MPAKTUKYM I10 €CTECTBO3HAHUIO U HAHOTEXHOJIOTUHU
«Hanona6» (yrmyOseHHbIH ypoBeHb). OOyueHHe HAaYMHAETCS C OCBOCHHS 0a30BOr0 YpOBHS,
BKJTIOYAIOIIETO TEOPETHUYECKYI0 W MPAKTUYECKyI0 4yacTu. Kpome Toro, B mporpamMmy 3aHATHI
BXOJHUT 0OyueHHe paboTe Ha COBPEMEHHOM J1abOpaTOPHOM OOOPYAOBAaHHH, OCBOCHHE METOIUK
aHalM3a U CHHTE3a C IIeNbI0 MPUMEHEHUS WX B JAIbHEWIINX COOCTBEHHBIX HCCIEIOBAHUAX U
POCKTAaX.

1.1. Heab u 3agaun

Heab nporpammsl: PazBuTtue y 00ydaronux 3HaHUN U yMEHUN B 00JIaCTH COBPEMEHHOTO
MaTepHUaIOBEICHUS U HAHOTEXHOJOTUN Yepe3 BKIFOUEHUE UX B TPOCKTHYIO U UCCIIEA0BATEIIbCKYIO
JESITEIIbHOCTD.

3

aga4u o0yyeHHs:

1. O6y‘1HTB TCPMHUHOJIOTHH W OCHOBHBIM IIOHATHAM, CBA3aHHBIM C HaHOMATCpHaIaMU H
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HAHOTEXHOJIOTUSIMH, MTPOSKTHONW W HCCIIEI0BATEIBCKON JICATEIIbHOCTHIO B BBHIOPAHHBIX
o0JacTsx.
OOy4uTh COBPEMEHHBIM METOAMKAM, OCHOBHBIM MPHUHIIMIIAM, METOJaM HCCIIEIOBAHUS
00BEKTOB M MaTEPUAIOB.
OO0yuuTh alropuT™My pabOTHl Ha COBPEMEHHOM HCCIJIEIOBATEILCKOM OO0OPYIOBaHUU:
CKaHUPYIOIIEM 30HJOBOM MUKPOCKOIIE, CTIEKTporpade, ONTUIYECKOM MUKPOCKOTIIE U T.I1.
OOyyaThb HaBbIKAM TEOPETHYECKHUX M SKCIEPUMEHTAIBHBIX HCCIECJOBAHHUMA. OT
MTOCTAHOBKH 1I€JIM, ONPEIeNICHHs 3a/1a4 U JI0 peaTu3aliy LEeH.
aJa4yu pa3BUTHA:
Pa3BuBaTh HHTEpPEC K COBPEMEHHOMY €CTECTBO3HAHUIO U HOBEHUILIUM TEXHOIOTHSIM.
Pa3BuBaTh HaBBIK TPOEKTHOM U UCCIEAOBATEIIBCKON NEITEILHOCTH 00YJarOIIUXCSl.
Pa3BuBaTh MO3HABATENbHYIO AKTUBHOCTh M TBOPUYECKYIO WHUIIMATHBY OOYYArOIIUXCS
MOCPEJICTBOM BKJIFOUEHUSI MX B PaA3IMYHBIC BUIBI MPOEKTHOW M HMCCIIEIOBATEIHCKON
NEeSATEIbHOCTH.
Pa3BuBaTh KOMMYHHUKATUBHYIO KYJIBTYPY 00yUYaIOIIETOCs, KYJIBTYPY COTPYIHUYECTBA.
aJa4yM BOCIIUTAHUA:

3amaun BocnuTaHus (POpMyIUPYIOTCS HAa OCHOBaHUH «Pabodeil mporpaMMe BOCITUTAHUS
I'OAY J10 A0 HAXOTT na 2022-2024 rr.»:
1. dopmupoBaTh y OOy4YAIOIIMXCS JAYXOBHO-HPAaBCTBEHHBIC, TI'PakIaHCKO-TIPABOBHIC

LIEHHOCTH, YYBCTBO IPUYACTHOCTH M YBA)XXUTEJIBHOIO OTHOLIEHHS K MCTOPHUKO-
KYJIbTYPHOMY M IPUPOJAHOMY HacieIuio Poccuu u Majioi poIvHBI.

®opmupoBaTh y 00y4aromUXCcs BHYTPEHHIOK MO3UIUIO JTUYHOCTH MO OTHOIIEHHUIO K
OKPY’KaroIleld COUaNbHOMN I€HCTBUTEIBHOCTH.

®opMupoBaTh MOTUBAIUIO K MPO(ECCHOHATBHOMY CaMOOIPEIEICHUIO0 00yJatoIXCs,
MPUOOIIEHNIO K COIUATbHO-3HAYUMOMN JCATENHHOCTH JJII OCMBICIICGHHOTO BBIOOpA
npodeccun.

1.2. O:xxugaemblie pe3yabTaThbl

O)KI/IIlaeMBIMI/I pe3yjibTaTaMu OCBOCHU O6y‘-IaIOIJ_II/IMI/IC}I ImporpaMmebl IO oﬁyqammeMy
ACHMEKTY ABJIAIOTCA:
1. 3uanue TCPMUHOJIOTUN U OCHOBHBIX HOHHTHﬁ, CBA3aHHBIX C HaHOMAaTCpuallaMHu U

HAHOTEXHOJIOTHSIMU, TTPOSKTHOW W HMCCIIEAOBATEIbCKON JIEITEIFHOCTRIO B BHIOPAHHBIX
00J1acTsX.

3HaHHWE COBPEMEHHBIX METOIMK, OCHOBHBIX IPUHIMIOB, METOAOB HCCIICAOBAHUS
00BEKTOB U MaTEPHAJIOB.



3. Bnanenue anroputmMom paboThl Ha COBPEMEHHOM MCCIIEI0BATEIHCKOM 000pPY/IOBAHUU:
CKaHMPYIOIIEM 30HJOBOM MHKPOCKOIIE, CIIEKTporpade, ONTHIeCKOM MUKPOCKOIIE U T.1I.

4. BnaneHue HaBBIKOM TEOPETHYECKHX M OKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN OT
MIOCTAHOBKH II€JIH, OTIPEEICHUS 33/1a4 U 10 PEATU3aLUH [EIIH.

O’xniaeMbIMU pe3yJIbTaTaMU OCBOEHUS 00y4aroIIUMUCS IPOrpaMMBbI 110 PA3BHBAIOILIEMY
aCIIeKTY SBJISIOTCS:

1. Pa3Butue nHTEpeca K COBPEMEHHOMY €CTECTBO3HAHUIO U HOBEHIIIUM TEXHOJIOTUSAM.

2. Pa3BuTHe HaBBIKA MPOEKTHOM U MCCIEIOBATEIBCKON AEATEIIEHOCTH 00YYaIOIIUXCS.

3. Pa3Burue mno3HaBaTeNbHOW AKTUBHOCTH M TBOPYECKOH HMHUIMATHUBBI OOY4YarOLIMXCS
IIOCPEACTBOM BKJIIOYEHHS UX B PA3JIUYHbBIE BUJbI IIPOEKTHOM U HCCIIEN0BATEIbCKON
JESATEIIBHOCTH.

4. Pa3BuTHE KOMMYHHKATHBHOM KyJIbTypy 00yUaromerocs, KyJabTypbl COTPYIHUYECTBA.

OxugaeMbpIMH  pe3yJlbTaTaMH  OCBOCHHMS  OOyYarOIIMMHUCS ~ MPOTpaMMbl MO
BOCIIMTATEIbHOMY ACIEKTY SBJISIOTCS:

OxunaeMplMM  pe3ysibTaThl  OOYYalOIIMMUCA [0  BOCIHUTATEIbHOMY  aCHEKTy
dopmynupyrotcs Ha ocHoBaHUH «Paboueil mporpamme Bocnutanus 'OAY J10 S0 HAKOTT na
2022-2024 try.

K  koHmy ocBoeHuss oOpa3oBaTenbHOM  mporpamMmbl — oOyuaromuiics — Oyner
JI€MOHCTPHPOBATH C(HOPMHUPOBAHHBIE YPOBHU:

1. JlyXOBHO-HPaBCTBEHHBIX U I'PaXXJIaHCKO-IIPABOBBIX LIEHHOCTEH, UyBCTBA NPUYACTHOCTH
U YBa)XUTEIBHOTO OTHOLIEHUS K MCTOPUKO-KYJIBTYPHOMY M NPUPOJHOMY HaclEAHIO
Poccun u Manoit poiuHsl;

2. BHyrpeHHeW MO3WIMHM JMYHOCTH 110 OTHOIICHHIO K OKPYKAIOMIEH COIMaIbHON
JEMCTBUTEIBHOCTH;

3. MortuBamun K nIpoQecCHOHATBPHOMY CaMOOTIPEACIICHHIO 00YJalONINXCsl, TPUOOIICHUIO
K COLIMAIbHO-3HAYMMOM JIeSTEIbHOCTH JUIsl OCMBICIIEHHOTO BBIOOpa Mpodeccuu.

1.3. OcoOeHHOCTH OpraHu3anuu 00pa3oBaTeJIbHOIO MpoIecca

Cpox peanuzauyuu npozpammsl. TporpamMma paccuutaHa Ha 1 rox oOydenus, 216
aKaJeMHYECKHX YacoB.

Pesxicum 3anamuii: 3aHATHS IPOBOJATCS 2 pa3a B HENENIO IO 3 aKaJeMUYECKHX yaca C
nepepbiBoM 10 MUHYT.

3aHsTUS IPOBOAATCA B KAOUHETE, 000PYJOBAaHHOM COTJIaCHO CaHUTapHbIM rpaBuiiam CIIT
2.4.3648-20 «CaHuUTapHO-3IUIEMUOJIOTMYECKUE TPEOOBAaHUS K OpraHU3alMsIM BOCIUTAHUS U
oOyueHusi, OTHAbIXa M O3J0POBJIECHMS JAETed U MOJIOAEKU», YTBEPKIECHHBIMH [ JaBHBIM
rOCyJapCTBEHHBIM CaHUTApHBIM BpauoM P® ot 28 centsa6ps 2020 roga Ne 28.

Kamezopus ooyuarouwyuxca: 1lIkonsHUKY cpeaHEro U crapiiero Bo3pacra: 11-18 ner.

Ocobennocmu KOMNIEKMOGAHUA 2PYNN U KOAUHECHECHHbLIL COCINAEB:

K ocBoenuto mnporpammsl «HanotexHomoruu. IIpoekTHas rpymma» IOMycKaroTcs
oOyyaromuecsi, OCBOMBIIKE OJWH WM JiBa rofa nporpamMMmbl «HaHOTEXHOIOTHNY» M UMEOIUe
nepBOHaYalIbHbIE 3HAHMSI, YMEHHSI U HaBbIKU B BEIOpaHHOH cdepe.

Hanonnasemocts rpynnsl: He 6osee 10 denoBex.

[IporpamMma He ajanTupoBaHa ais oOyyaromuxcs ¢ OB3.

OTtim4uTenbHbIE 0COOCHHOCTH NPOTrPAMMBI:

K OCHOBHBIM OTJIIMYUTENHHBIM OCOOEHHOCTSIM HACTOSILENH MPOrpaMMbl MOXKHO OTHECTHU
CJIEYIOINE YHKTHI:

— KelcoBasi cucteMa o0y4eHUs;

— UCCIIE0BATENbCKAsA U IPOEKTHAs JAESITEIbHOCTD;



— HANPaBIEHHOCTH Ha Pa3BUTHE YHUBEPCATBHBIX (SOft) KOMIETEHIIHIA, HE CBSI3aHHBIMU C
KOHKPETHOW ITPEIMETHON 00JIacThIO.

Kaxapiii keiic COCTaBIAETCS B 3aBUCHMOCTH OT TEMbl U KOHKPETHBIX 3a7a4, KOTOpPbIE
MPElyCMOTPEHBI IPOTPaMMOM, C YIETOM BO3PACTHBIX OCOOCHHOCTEH NeTeil, MX WHANBUAYAIbHON
MOATrOTOBJIIEHHOCTH, U COCTOUT U3 TEOPETUUECKON U MPAKTUUECKON YACTH.

[ToaroroBka BefeTcs MO LMIMPOKOMY KPYry HamnpaBlieHUM, U OyAeT Moje3Ha He TOJbKO
Oynymum Qu3nMkaM, XUMHKaM, OWOJoraM M MaTeMaThKaMm, HO W OYIylIIuM YIpaBJICHIAM,
SKOHOMHUCTaM, MHKEHEpaM. Yualiuecss B X0J1€ BBIIIOJIHEHHS MPOrpaMMbl OCBAaUBAIOT BCE 3TAIlbl
MPOBEJICHUS HAYYHOTO UCCIICIOBAHUS: IIOCTAHOBKY 3a7a4i, OPMYITUPOBKY TUIIOTE3bI, METOHKU
U3MepeHuil, GOPMYIUPOBKH U MOATBEPKICHHE BBIBOAOB, BepU(DUKALIMIO PE3YyIbTaTOB, OCHOBBI
CTaTHCTUYECKON 00pabOTKH pe3ylIbTaTOB.

3aHATHSA 110 TaHHOHU MporpamMMe MPOBOISATCS B OUHOM (hopme.

[lo panHON mnporpamMme B JIETHHI IMEpUOJ MOXET OBITh OpraHu3oBaHa paboTa ¢
00yJarouMMucs, KOTOPbIe MPOXOAST MOJATOTOBKY JUIsl yYacTHs B MAacCCOBBIX MEPOIPHUATHUSIX,
paboTaroT Ha/l MHAMBUAYATbHBIMH UM KOMAaHIHBIMU MPOEKTAMHU, a TAK)Ke MPOSBISIOT OCOOBIN
WHTEpPEC K BEIOpAaHHOMY BUIY JCSITCIHLHOCTH.



2. YYUEBHO-TEMATUYECKHA IIJIAH

KoummuecTBo
4acoB
) dopma arrecTaumnu/
Ne Pazjnen ® = P "
= = e KOHTPOJIA
(=3 ; )
[=) Q9
5] ] [
= =)
=
1. | Beaenue B 0o0pa3oBaTe/IbHYI0 POrpaMmy, 1 1 2 Omnpoc, 6ecene
TeXHUKA 0e30I1aCHOCTH
2. | 3apanus 3-ro ypoBHS OrpaHMYeHU I 17 43 60 VYyactue B
COPEBHOBAHUSX U
KOHKypcax
2.1 | U3yyeHnne  TEXHONOTHMH MO  CO3JAAHHIO 5 24 29 |HaGmronenue, 6ecena
yCTpOMCTBa 0 3a1aHui0 «KBaHTOpHAIBI HITH
WHOTO KOHKYpca
2.2 | Ilpaktukym «XUMHUYECKHI aHAIIU3 BOJbI PEKU 2 7 9 [IpakTryeckas
Bonru» pabota, Gecena
2.3 | Ciou BO3AYIIHOTO WU BOJHOTO (hUIIBTpa AJIs 10 12 22 [TpakTrueckas
OYHUCTKH U IC3UH(ECKIIUU BO3TyXa U BOJIBI pabota, HaOIIOICHHS.
3. | 3apanust 4-r0 ypoBHsI OTpAaHUYCHUH 30 78 | 108 YuacrTue B
KOHKYpcax
3.1 | Co3maHue KOCMETHYECKOTO CpeICTBa C 5 12 17 [TpakTuueckas
HCIOJIb30BaHUEM HAaHOYACTHII paboTa, HaOoIeHUs
3.2 | Tlopuctbie CTPYKTYpPHI U UX CBOMCTBA 5 12 17 |becena, HabGmroneHus,
TECTHI
3.3 | [loarotoBka  HCCIENOBATEIILCKUX  paboT 5 18 23 | becena, HaOrOCHMS
«HOHMKBaHT» 0 33JaHHBIM TEMaM
3.4 | Co3nanue HaHO-METOK JUIsl TEKYIIMX KEWCOB. 5 12 17 [IpakTiueckas
Jlutorpaduss Ha pa3TUYHBIX MOBEPXHOCTAX pabota, HaOMOIeHUS,
(6ymara, MeTaJi, MIACTHK) TECThI
3.5 | IlpakTrueckas 4yacTh MO peaM3alMM Keiica 5 12 17 [IpakTueckas
«OuniieHne CTOYHBIX BOJ PhriOMHCKA MyTEéM pabota, Gecena
CO371aHusI OMOJIOTHYECKOTo Oapbepa
3.6 | BrommomHeHue Keiica o 3aJaHUIO0 5 12 17 |HaOmronenus, 0ecena
«KBanTopuaap», 0oT00pOUHBIH Typ
4 IloaroroBka K y4yacTHI0 B KOHKYypcax, | 16 30 46 |YuacTue B KOHKypcax,
COPEBHOBAHUSIX, XaKaTOHAX, 3ammMTa COpPEBHOBAHUSX,
npoexkToB. O0pa3oBareibHbI€ IKCKYPCHH. XaKaTOHAaX, B 3aIllUTE
CamocrosiTesqibHasi padora mo BbIOPpaAHHOM IIPOEKTOB,
TeMe, 10pPa00TKAa MHTEPeCYIIIHX KelicoB. HabOmoieHus1, 6ecena
HUTOI'O IO IMPOT'PAMME: | 64 | 152 | 216




Hauano 3ansTuii — 2 ceHTs10ps
OxoHuanye 3adITui — 31 Mmas

3. KAJJEHJIAPHbIN YYEBHBIU 'PAO®UK

Ne Bcero yue0HbIX Bcero yueOHbIX O0bem yueOHbIX Pesxxum padoThl
Heaedb AHeH 4acoB
1 36 72 216 2 pasa B HEJIEJIIO 10
3 ak. yaca
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4. COAEP) KAHME ITPOI'PAMMBbI

1. BBenenue B 00pa3oBaTesibHYI0 IPOrPAMMY, TEXHUKA 0e30MacHOCTH (2 yaca)

Teopus (1 4ac): [IpaBuia TexHuk 0€30MACHOCTH ¢ XMMUYECKUMHU BEILIECTBAMH, OCHOBBI
nokapHoi 6e3onacHoctu. [ToBTopeHue mpaBui MoBeAeHUs B 1a00paTOpUu.

Ipakruka (1 yac): Onpoc o npaBuia TEXHUKKA 0€30I1aCHOCTU M IIPAaBUJIaM NIOBEJCHUS B
1abopaToOpUH.

2. 3aganus 3-ro ypoBHsI OrpaHHYeHHI

2.1. M3y4yeHne TEXHOJOTHIA MO CO3aHUI0 YCTPOMCTBA M0 3aaaHui0 « KBaHTOpUAABI»
WJIN HHOTO KOHKYpca (29 yacoB)

Teopus (5 yacoB): 3HAKOMCTBO C TEXHOJIOTUSAMHU U METOJIAMH IO CO3aHUIO YCTPOUCTBA
no 3agannio «KBaHTopuaap ¢ 3alaHHBIMU TTapaMeTpaMu (2 BapuaHTa Ha BBEIOOD).

IIpaktuka (24 wuyaca): Pa3paboTka TPOEKTOB B COOTBETCTBUU C BBIOpAaHHBIMHU
HanpasyieHueM «KBaHTopuaab».

2.2. llpakTukyM « XuMU4YeCKHii aHaau3 BoAbl pexku Bojrm» (9 yacos)

Teopuss (2 4aca): XuUMUYECKHN aHaIW3 MPOAYKIMH PANTMUYHBIX  OTpacieu
MPOMBIIUIEHHOCTU. AJITOPUTM aHAJIN3a.

IIpaktuka (7 4acoB): IIpoBeneHrne KOMIUIEKCHBIX HCCIIEIOBAHMM C HCIIOIB30BAHUEM
pa3Iu4HOro Hay4yHoro oobopyznosanus. [IpoBeneHne XuMn4eckux ONbITOB, AHAJTU30B.

2.3. C;104 BO3AYLIHOI0 WJIH BOJAHOT0 GUIbTPA AJIsl OUYUCTKH U JAe3uH(eKIUN BO31yXa
H BOJABI (22 yacoB)

Teopusi (10 yacoB): CopOeHTHI [IsI BO3AYIIHOTO U BOAHOTO (DUIBTPOB, POCCUICKUN U
MHUPOBOM OIIBIT.

IIpakTtuka (12 yacoB): VccienoBanue ClI0€B WM COPOSHTOB METOJIaMH ONTHYECKON U
CKaHUPYIOIIEH 30HI0BOH MHKpPOCKOMHUI CTPYKTYPHBIX OCOOCHHOCTEH penbeda MOBEPXHOCTH
JAHHBIX CIIOEB WJIU BEIIECTB, BIMSIONIMX HA MX MOIIOMIAIOIIYIO CTIOCOOHOCTD.

3. 3axanus 4-ro ypoBHsl OrpaHuYeHHUi

3.1. Co3nanue KOCMETHYECKOI0 CPeICTBA € HCMOJIb30BaHUeM HaHo4uacTull (17 yacoB)

Teopuss (5 w4acoB): HanHowacTuIbI B KOCMETOJIOTMH, aHCAaMOJM HaHOYACTHII,
MIOBEPXHOCTHO-aKTHBHBIE BEILECTBA, CYCIEH30UIbI, KOJUIOWAHBIE CHUCTEMBI, BUIBI CPEACTB IO
yXOAy 3a KOXeH Juia U pyK, HAaHOTEXHOJIOTUH, apTedakTsl n3o0paxenus. [IpuHuun paboTsl ¢
USB-ontuueckuM MUKPOCKOIIOM, CKAHUPYIOIIEM 30HI0BBIM MUKPOCKOIIOM.

IMpakTtuka (12 yacoB): Co3naHue akKTUBHBIX HaHOJ00aBOK. MHTepripeTanus u aHamu3
naHHbIX C3M um3oOpaxkenus. PacueT onTuManbHOM KOHIEHTpauuu HaHodacTHL. OCHOBBI
POOOIIOATOTOBKH (METOAbI SKCTPaKIMKU A(QUPHBIX Macell U3 pacTeHUI; paboTa ¢ yIbTpa3ByKOBOI
BaHHOH, LIEHTpU(YTo, MPOBEICHNE XUMUYECKUX PEaKIHil).

3.2. [lopucTblie CTPYKTYPHI U UX cBoiicTBa (17 yacoB)

Teopus (5 yacoB): Asporesb: pu3NUeCKHe H XMMHYECKHE CBOMCTA, METOAbI CHHTE3a

IpakTuka (12 yacoB): [IpakTuueckas paboTa ¢ BHICOKOTEXHOJIOTHYHBIMUA MPUOOPAMH:
ONTUYECKON MHUKPOCKONMHM W CKaHMPYIOUIEH 30HI0BOW MHKPOCKONUHU, MYy(eTbHON Meyblo.
[IpoBeneHNsT KOMIUIEKCHBIX HCCJIEIOBAHUN C HCIIOJIb30BAHUEM PA3IMYHOIO HAy4YHOTO
o0opymoBaHus

3.3. loaroroBka ucciaen0BaTeJbCKHX padoT «KOHUKBAHT» MO 3aJaHHBLIM TemaMm (23
yaca)

Teopust (5 yacoB): Teopusi mo 3anpocy o0y4aUMXCs HA TeMY HCCJIe10BATEIbCKUX
pador

IpakTuka (18 yacos): [IpakTuyeckas paboTa ¢ BHICOKOTEXHOJOTUYHBIMU MPUOOpAMHU
(ckanupoBaHue oOpasios). MccnenoBanue o0pas3oB ¢ MOMOIIBI0 TEHTTEHO-(PIFOOPECIICHTHOTO
aHanu3aropa «Ilanga»

3.4. Co3naHue HAHO-METOK A TeKYLIUX KeiicoB. Jlutorpadgus Ha pa3amyHbIX
noBepxHocTsAX (Oymara, MmeTaJul, IiacTuk) (17 yacon)

11



Teopusi (5 4acoB): lcnonb3oBaHHe CKaHHPYIOIIETO 30HI0BOro mukpockona (C3M)
"NanoTutor" u ero ucnosnib30BaHue Isl TUTOTpadr TOBEPXHOCTEH C pa3TMIHBIMUA CBOWCTBAMH.
HccnenoBanue npuOOpOB, CIIOCOOHBIX Pa3IN4aTh HAHOMETKH.

IMpakTuka (12 yacos):

3.5. IlpakTuyeckas 4YacTh MO Ppeaju3aluu Keiica «O4vuIlleHHEe CTOYHBIX BOJ
PoiouHcKa nyTéM co3nanus OMoJI0rn4Yeckoro dapsepa» (17 4yacon)

Teopusst (5 4acoB): AHaAM3 aHAJIOrOB OMOJOTHYECKHX (PUILTPOB, METOAbI
COCTABJICHUSI CXEeM YCTPOMCTB, IPaBWJa IMPOBEeJICHUS XHUMHYECKHX AHAJIHU30B 110
HAKOIUICHUIO TOKCHYHBIX BellecTB B 0M0JI0TMYeCKHX 00beKTax.

IIpaktuka (12 w4yacoB): Co3gaHue cxeMbl OHOJOTHYECKOrO (UIbTpa, MOA00P
HEOOXOUMBIX PaCTEHUI M MOJIIIOCKOB, CO3/IaHUE YJIEP/KUBAIOIIUX YCTPONCTB AJIsl PACTEHUN U
MOJUTIOCKOB. OnpeneneHrne TEeXHOJOTHM IO XHUM. aHAJIU3y HAKOIUIEHUS BPEIAHBIX BELIECTB B
OMONOTHYECKUX O0BEKTAX, ONpPEACICHUEe TEXHOJIOTUN MO YTHIU3AIUH OUOJIOTHYECKOTO ChIPBSI.
Omnpenenenue ypoBHS MOJbEMa U CITyCKa Bojbl B Boinre B Teuenue cezoHa. CoBMmecTHasi paborta ¢
KOMUTETOM 110 9Kosioruu ropoja Peiouncka. [Ipaktuyeckas pabora ¢ BBICOKOTEXHOJIOTMYHBIMU
npubopamu (ckaHupoBaHue o00OpasnoB). McciemoBanue oOpa3loB C IOMOIIBK TI'€HTICHO-
¢dmoopecuienTHOro ananuzatopa «llanmga». XuMUYeCKUe OMNbITHI.

3.6. BoinmosiHeHnue Keiica no 3aganuio «KBanropuaaes», oroopounsblii Typ (17 yacoB)

Teopus (5 yacos): IIpaBuiia paéoTbl ¢ IMUCCHOHHBIM ONTHYECKUM U CKAHUPYIOLIUM
30HI0BBIM MHKPOCKOINIOM, NPUHIUIbI HCCIEIOBAHUA, METOAbI 00PA0OTKH IOJy4YeHHBIX
CHMMKOB

IIpakTuka (12 yacoB): [IpakTuueckas padoTa ¢ BBICOKOTEXHOJIOTUYHBIMU MPHOOpaMU:
OCBOCHME OCHOB ONTHYECKOM MHUKPOCKOIIMM M CKaHHUPYIOIIEW 30HIOBOM MHUKPOCKOIIHH.
[IpoBeneHne KOMIUIEKCHBIX MCCIEIOBAHUM C HCHOJb30BAaHUEM PA3JIMYHOIO HAYYHOTO
000py1I0BaHUS

4. TloaroroBka K Y4YacTHI0 B KOHKYpPCAaX, COPEBHOBAHHUSIX, XaKATOHAX, 3alMTa
npoekToB. O0pa3oBareibHbIe IKCKypcuu. CamocTosiTesIbHasi padoTa o BLIOPaHHOI TeMme,
AopadoTKa MHTepeCcyINX KeicoB (46 yacos).

Teopuss (16 4yacoB): Teopus mo 3ampocy o00y4alwIIMXCSi HA TeMYy MPOEKTOB M
HCCJIe0BATENbCKUX padoT

IIpakTuka (30 4yacos): [IpakTrueckas padoTa ¢ BBICOKOTEXHOJIOTUYHBIMU MTPHUOOpaMu:
OCBOEHUE OCHOB ONTHYECKONM MHUKPOCKOIIMM M CKaHUPYIOIIEH 30HIOBOM MHUKPOCKOIIHH.
[IpoBeneHNe KOMIUIEKCHBIX HCCIEJOBAaHMM C HCIHOJB30BAaHUEM pPa3jIMYHOTO HAy4YHOTO
o0opynoBaHus
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5. BOCIIMTATEJIBHAA PABOTA

Bocnurarensnas pabora B HanokBaHTyMe BelleTCsl COTJIACHO LM U 3afadaM «Paboueit
nporpammbl Bocriutanus OAY J10 S0 HAKOTT wa 2022-2024 1r» 1 KaneHaapHOMY rpaduky
BOCIHUTATEIbHONU PabOTHI.

O6meit uenpto Bocmuranus [OAY JIO A0 HAKOTT saasercs npuobieHue
00y4aroIUXCsl K POCCUICKUM TPaJUIIIOHHBIM TyXOBHO-HPABCTBEHHBIM LIEHHOCTSIM, [IPaBUJIaM U
HOpMaM IIOBEJCHUSI B POCCUMCKOM OOILECTBE, @ TAK)KE CO3/IaHUE YCJIOBUS JUIsl TAPMOHUYHOTO
BXOKJCHHS 00YYarOIIMUXCS B COUUATBHYIO U TIPO(ECCHOHATIBLHYIO CPE/IbI.

JIOCTHIKEHHIO TTOCTABJICHHOM 00IIeH e/ BOCIUTaHUs OyIyT CIIEeayIONINe 3a/1auu:

- dbopMupoBaTh y 00y4arOIIUXCS TyXOBHO-HPaBCTBEHHbBIE, IPa’KIaHCKO-IIPABOBBIC
LEHHOCTH, YYBCTBO MPHUYACTHOCTU U YBAXKUTEJIBHOIO OTHOLICHHUS K UCTOPUKO-KYJIbTYPHOMY U
IIPUPOJHOMY Hacineauto Poccun u Maaon poauHBL;

- dbopMupoOBaTh y 00yYarOIINXCS BHYTPEHHIOIO MO3ULINIO TUYHOCTH 110 OTHOILICHUIO
K OKpYKaIOLIEH COUUAIBHON AEHCTBUTENBHOCTH;

- dbopMupoBaTh  MOTHBAIMI0O K  NPOPECCHOHAIBHOMY  CaMOOIPEAEICHUIO
00y4aromuxcsi, IpUOOIIEHUIO K COLIMAIbHO-3HAYUMOM €SI TEIbHOCTH /1JIs1 OCMBICIIEHHOI'O BbIOOpa
npodeccum.

Kanennapusiii rpaguk BocnutatenbHoi padotsl coctaisercs [OAY 10O S0 IAIOTT
CaMOCTOSITENILHO Ha KK/ yU4eOHBIN TO/ U YTBEPKAACTCS MPUKA30M IUPEKTOpA.

Ananmu3z opranmsyemor B ['OAY O A0 HAKOTT BocnuTaTenbHOM pabOTHI
OCYIIECTBIISICTCS IO BHIOPAHHBIM CaMOW OpraHHU3aIUeil HAMpaBICHUSIM U MPOBOJUTCS C IENbIO
BBISIBIICHHSI TOCTH)KEHUS TIOCTABJICHHBIX BOCIIMTATEIBHBIX SN U 3a]1a4.

AHanu3 oCyIIeCTBISIETCS €KEroHO CUIIaMU CaMOi 00pa3oBaTeIbHON OpraHU3aIiH.

OCHOBHBIMM HallpaBJIEHUSMU aHanu3a, opranuzyemor B I'OAY 1O A0 LIAIOTT
BOCIHUTATEILHOU PabOThI SBISIOTCS PE3yNbTaThl MATPUOTHYECKOTO BOCIIUTAHUS, COLIMATU3AIINY,
camopeanu3aiuu, npoGoprueHTalM U MPOPECCUOHATBHOTO CAMOOIPEACICHHUS 00YyJYaromuXCs
I'OAY 10 A0 IIIOTT.

Kpurepuem, Ha 0CHOBE KOTOPOTO OCYIIECTBIISIETCS JAHHBIN aHaIN3, ABJIAETCS TUHAMUKA
JUYHOCTHOTO pa3BUTHs Kaxaoro odyuatomierocs 'OAY 10 S0 IAIOTT.

OcymecTBigercd aHalu3 MefaroraMud JOMOJIHUTEIBHOTO OO0pa30BaHHS COBMECTHO C
3aMEeCTHTENEeM JUPEKTOpa MO y4yeOHO-BOCHHUTATENBHOM padoTe ¢ MOCIeIyIoUUM 00CYXIeHHEM
Pe3y/IbTaTOB Ha ME€JarorHueckoM COBETE.
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6. OBECIIEYEHUE NPOT'PAMMBI

6.1. MeToanueckoe odecrneuyeHmne

KauectBo moaroroBku obOecrieyuBaeT MHOTOYpOBHEBasi cucTteMa pabOT W MPOEKTHas
pabora:

- [IpennpoexkTHasi J1esiTeIbHOCTb. 3HAKOMCTBO C  33JayaMUd  COBPEMEHHOI'O
€CTeCTBO3HAHUS M OOrarCTBOM NPUMEHEHHH MAaTepUaloB B COBPEMEHHBIX TEXHOJOTHIX
TEOPETUYECKH. 3HAKOMCTBO ¢ paboTOl B HAy4YHO-UCCIIEI0BATENbCKOM JIa0OpaTOPHH, BBINIOJIHEHNE
AKCIEPUMEHTAIBHBIX 33JaHUH METOAMYECKUX paboT, oOyueHHe paboTe C CHUHTETHMYECKHUMH U
AHAIUTUYECKUMU MPUOOPaMHU, BBITIOJHEHHE OCHOBHBIX CTaIUi CUHTE3a 110 perjiaMeHTy. B nenom
npeIHa3HaueHa i yriyOJIeHus 3HaHUHM, TOHUMaHUS MEXIUCIUIUTMHAPHOCTA B COBPEMEHHBIX
HAy4YHBIX 3a/ayaX, (OpMHUpPOBAHUS YCTOWYMBOTO MHTEpEca U PACHIMPEHHs 0O0pa30oBaTeNIbHBIX
BO3MOXHOCTeH ydamuxcs. O0yduenue npoBosat i rpynn 10-12 genoBek, B KOTOPBIX 3aaHUs
BBITMIOJHSIOT B MUKPOTpyMax mo 2-4 4enoBeka.

- Y4eOHO-ucC/Ie0BaTeIbCKHE MPOEKThI. BHIMONHAIOTCS B MHUKpOrpymmax mo 2-3
YeNoBeKa. Yyalluecs MoMy4daroT OMBIT CAMOCTOSTENbHBIX SKCIIEPUMEHTAIBHBIX U TEOPETHUYECKHIX
M3bICKAHWI: OCBaWBAIOT HABBIKM XHUMHUYECKOTO CHHTE3a M PabOThI CO CIOKHBIM 000PYIOBAHUEM;
(bopMUPYIOT HABBIKHM TOCTAHOBKH, MPOBEACHUS, 00pabOTKH U aHaIu3a sKkcriepuMenTa. [lo uroram
Kypca oOydeHHUs ydaluecs BBIOMPAIOT TeMy y4eOHO-HCCIIEOBATEIBCKOTO MPOEKTa, YIiayousis
M3YYEHHBIE 3a/la4yd, JUOO MPHUAYMBIBAIOT HOBYIO; MPOBOJAT MOUCK U aHAIN3 MHPOpMAIUH U3
JUTEPATypHBIX HCTOYHUKOB; ydarcs 3(P(EKTUBHO IMPE3CHTOBATh M 3alUINATh COOCTBEHHBIN
MPOEKT. XOPOIIIO BBIOJHEHHBIH Y4eOHO-UCCIEeI0BATENIbCKII TPOEKT MOXKET ObITh IIPECTaBICH
Ha Pa3IMYHBIX KOHKYpcax. [Tociie BBIMoIHEeH!s IPOEKTOB ATOTO YPOBHS YUaIIHECs MOITOTOBIICHBI
K BBINOJHEHHIO Oo0Jiee CIIOKHBIX HAyYHO-HUCCIENIOBATENbCKUX MPOEKTOB MpU  OObIleM
CaMOCTOSITEIFHOM YY9acTHH. Y4eOHO-HUCCIIE0BATEIbCKUAE MMPOSKTHI MOTYT TaK)Ke CTaTh OCHOBOM
OyayIIero Hay4HO-HUCCIIE0BATENIbCKOTO MMPOEKTA WIN HHKEHEPHOTO IPOEKTA.

- HayuHo-uccienoBaTe/bcKHe MPOEKTbI BHIMOIHSIIOTCS B HHIUBUIYAJILHOM IOPSIKE
WINA B MUKPOTpYIIax MoJ] pyKOBOJCTBOM HAay4YHOT'O pyKoBoAMTENs. TeMol mpoeKkTa MOr'yT CTaTh
n30paHHBIE BOMPOCH! OTAENBHBIX TeMaTHK [IpakTHKyMOB, HMEIOMINX aKTyaJbHOE MPHUKIATHOES
WIN TEOPETUYECKOE 3HAYCHHUE.

Memoowl opzanusayuu u ocyuiecmeneHus 3aHAmMuUIl

1. IlepuenTruBHBIN aKIEHT:

a) CJIOBECHbIE METO/IbI (pacckas, Oecenia, MHCTPYKTaXK, YTEHHUE CIIPaBOYHOM JINTEPATyphl);

0) HarNsAHBIE METOBI (IEMOHCTpAllUK MYIbTUMEAUMHBIX MTpe3eHTalui, hotorpadun);

B) IPaKTHUUYECKHUE METO/bI (YIIpakKHEHHUS, 3a]Ja4H).

2. 'HocTryeckuil acreKT:

a) WITIOCTPATUBHO - OOBSICHUTENIbHbBIE METOBI;

0) penpoIyKTUBHBIE METOJIHI,

B) MpOOJIeMHBIE METOABI (METOABI MPOOJEMHOIO H3JIOKEHHS) JAeTCs YacThb T'OTOBOTO
3HaHUS;

T') 3BPUCTHUYECKHUE (YAaCTUYHO-TTIOMCKOBBIE) O0JIbIIast BO3MOKHOCTh BHIOOPA BapUAHTOB;

1) UCCIIEIOBATEIBCKUE — IETH CaMH OTKPBIBAIOT M UCCIIEAYIOT 3HAHUS.

3. Jlornueckuii acTeKT:

a) MHIYKTHUBHBIE METOJIBI, ICTYKTUBHBIE METO/IBI;

0) KOHKpeTHbIe M aOCTpaKTHbIE METOJbl, CUHTE3 W aHajH3, CpaBHEHUE, 000O0IIeHue,
abcTparupoBaHue, KI1acCuUKAINS, CHCTEMAaTH3aIHs, T.€. METOJIbI KaK MBICITUTEIBHBIEC OTICPAITHH.

Ocnosnvimu hopmamu yuebno20 npoyecca s61A10MCA:

— TPYIIOBBIE YUCOHO-TIPAKTHYECKUE H TEOPETUICCKHIE 3aHSATHS,

— paboTa 1o UHIUBHUYaTbHBIM IJIaHaM (HCCIEe0BATENbCKHE IPOCKTHI);

— y4acTHE B COPEBHOBAHUSIX MEX]y IpyIIamu;

— KOMOMHHMPOBAHHBIC 3aHATHSL.

B xone pabGoTsl npeiaraercs cienyromiee pacnpeesieHne y4acCTHUKOB B TPYIIIE:
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— YYacTHUKU paboTal0T BCE BMECTE B XOJe OOCYXAEHUS NpPOOIEeMHOM CHUTYyallHH,

pedexcun ¥ NOArOTOBKHU K 3allIUTE MPOEKTa;

— YYacTHUKM DPa0OTAIOT B MOATPYHNAax IO JBa-TPH YEJIOBEKa B XOJ€ BBIOJHEHHUS

IPOEKTa 10 TeXHOJIOTUYECKOM KapTe U CaMOCTOSITENIbHBIX 3aJaHHH.

Dopmbl pabomwl Ha dmane yenyoOIeHHO20 MO0V

Koman1HO€ BBINONHEHNE MEXINCIUIIMHAPHBIX UCCIEI0BATENbCKUX IPOEKTOB 3-10 U 4-
ro ypoBHe#l orpannyeHuid. [IpoBeneHrne HHIUBUAYATbHBIX YIITYOJICHHBIX JIGKIIMOHHBIX 3aHATUN
CO HIKOJIbHUKAMH.

Pexomenayemsbie hopMbl 3aHATHIA yrITyOJIEHHOTO 00pa30BaTEIbHOTO MOYJIS:

— Ha ’Talle U3y4eHUsl HOBOro MaTepuaia — JeKIHsl, O0bsICHEHUE, PaccKa3, IEMOHCTpALHS;

— Ha JTane 3aKpeIuieHUs M3y4eHHOro Marepuana - Oecena, AMCKYCCHs, MpaKTHYecKas
paloTa, TuaaKTUYecKast UM [elaroruyeckas urpa;

— Ha JTame MOBTOPEHUS HW3YUYEHHOTO MaTepuana — HaONIOJIEHHE, YCTHBIM KOHTPOJb
(onpoc, urpa), TBOpUECKOE 3aJJaHUE;

— Ha JTamne MPOBEPKH TOIYYEHHBIX 3HAHUH — BBHIOJHEHHUE JOTOJIHUTEIBHBIX 33aJaHHH,
nyOJIMYHOE BBICTYIJICHHE C JIEMOHCTpAlUeil pe3ylbTaToB pabOThl HaJ BBOJHBIM
00pa3oBaTENbHBIM MOIYJIEM.

OcHoeHble MemoObl 00yHeHUA, npUMEeHseMble 8 NPOXONHCOCHUU NPOSPAMMBL:

1. YcrHbIi.

2. IIpoGyieMHBIH.

3. YacTU4HO-TIOMCKOBBIA.

4. NccnenoBaTeIbCKUMA.

5. IIpOEKTHBIN.

6. dopMupoBaHME M COBEPILIEHCTBOBAaHHME YMEHUH M HABBIKOB (M3yYeHHE HOBOTO
Marepuaa, MpakTHKa).

7. O0o00mmeHne W cucTeMaTu3alus 3HaHUM (camocTosATenbHas paboTa, TBOpYECKas
pabora, TucKyccus).

8. KoHTposb 1 npoBepka yMEHHMI U HaBBIKOB (CaMOCTOsITeNIbHAs paboTa).

9. Co3nanue cuTyanuii TBOPYECKOTO TTOUCKA.

10. CrumynupoBaHue (MOOLIPEHUE).

Memoovl cmumynuposanus u Momueauuu 0esmeabHOCmu:

Metoabl CTUMYNIHPOBAaHUS MOTHBA HMHTEpeca K 3aHATUSAM: I03HABaTeJbHbIC 3aJauH,
ydeOHbIe JMCKYCCHH, OMOpa Ha HEOKHIAHHOCTh, CO3/JaHUE CUTYAIlMH HOBH3HBI, CHUTYallUd
rapaHTUPOBAHHOIO ycIeéxa U T.Jd., METO/bl CTUMYJIMPOBAHUS MOTHBOB J0JITa, CO3HATEIbHOCTH,
OTBETCTBEHHOCTH, HACTOWYMBOCTH: YOexIeHHe, TpeOoBaHUE, TMpHyYEHHUE, YIpaKHEHHE,
HOOILPEHHUE.

Ilpeoycmampuearomea  pasnuunvie GHopmvl nooeedeHus UMO206 Peanu3ayuu
00pazoeamenbHoll NPOPAMMbL:

— BBICTaBKa,

— COpEBHOBaHME,

— BHYTPUIPYIIIOBON KOHKYPC,

— ydacTue B OJIMMIINAJIaX, CODEBHOBAHUX, YU€OHO-UCCIIE0BATENbCKUX KOH(PEPEHIINSX,

— TIpe3eHTaNus MPOEKTOB 00yJIAFOIINXCSI.

K ocnoenvim omauuumenvhvimM 0COOEHHOCMAM HACMOAWEH NPOZPAMMbL MOKHO
OTHECTH CJICYIOIIHE MTyHKTHI:

KelicoBas cucteMa O0y4eHHUs;

— METOJMKA MPOOJIEMHOTO 00YUECHUS;

— IPOEKTHAs JACATEIbHOCTD;

- HanpasiieHHOcTh Ha soft-skills (yHuBepcanbHble, HaANMpopeccHOHaNbHbIE HABBIKU, HE
CBSI3aHHBIE C KOHKPETHOW MPEIMETHOM 001aCThIO).

OCHOBHBIM METOZIOM OpraHM3ALUU Y4eOHOM IEATENBbHOCTH IO IMPOrpamMMe SIBIISETCS
METOJI KENCOB.
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Keiic — onucanue npo0i1eMHO CUTyalluy NOHATHON M OJIM3KON 00y4aronIuMcs, pelIeHne
KOTOpPOH TpeOyeT BCECTOPOHHETO M3y4eHHs, IIOMCKa JONOJHUTEIbHOH HHpOpMaLUUu U
MOJICIIMPOBAHMS CUTYAITUH WK 00BEKTa, C BHIOOPOM HanboIIee MOIXOASIIETO.

Ipeumywecmsea memooa xeticos:

— IIpakTueckas HampaBiIeHHOCTb. Kelc-MeTO/ ITO3BOJISET NMPUMEHUTh TEOPETHUYECKUE
3HAHUS K PEIIEHUIO IPAKTHUECKUX 3ajau.

- WnrepaktuBnbliii ¢popmar. Keiic-meton obGecnieunBaer 6onee 3(h(heKTHBHOE yCBOCHHE
MaTepHaia 3a c4eT BBICOKOM YMOLMOHAIBHOM BOBIEYEHHOCTH M aKTUBHOT'O y4acTHUs 00yyaeMbIX.
Y4aCTHUKM NOTPYKAIOTCSA B CUTYALMIO C TOJOBOM: y Kelca €CTh IVIABHBIM I'epOM, Ha MECTO
KOTOPOI'0 CTaBUT ce0si KOMaHJa M peliaeT MmpobieMy OT ero juua. AKLEHT MpU O0y4eHUHu
JieNaeTcs He Ha OBJIaJIEHUE TOTOBBIM 3HAHHMEM, a Ha €r0 BBIPaOOTKY.

- Konkpernble HaBblkH. Kelic-MeTo]] 03BOJIIET COBEPIIEHCTBOBATh «TMOKHE HABBIKN»
(soft-skills), koTopbie OKa3bIBAIOTCS KpaliHe HEOOXOAMMBI B peajibHOM pabodeM mpoiiecce.

VY CII0BHO MOXHO BBIJCIUTD CIEIYIOLINE 8U0bl KELCOB:

1.HkeHepHO-IpaKTUYECKU I

2.MlH>)XeHEepHO-COLMAIbHBII

3. UnxeHepHO-TEeXHUYECKHE

4. UccnenoBaTenbCKuil (IPaKTUYECKUH WIIM TEOPETUUECKUI).

Kaxxnpii Keic WM NpoeKT OCYIIECTBISIETCS IO PYKOBOACTBOM Il€farora, KOTOPBIA
OKa3bIBaeT OMOIILb B OIPEACTICHUN TEMbI U pa3paboTKe CTPYKTYPhI IPOEKTa, JaeT peKOMEHAALUN
[0 TIOJITOTOBKE, BBIOOPY CPEACTB MPOCKTHPOBAHUS, OOCYKIAeT ATaIlbl ero peanusanuu. Pois
Hejarora CBOJUTCA K OKa3aHMIO METOAMYECKOW IMOMOLIM, a KaXAblil oOyuaromuics y4uTcs
paboTaTh CaMOCTOSITENIbHO, IOJY4aTh HOBbIE 3HAHUS M MCIOJNb30BaTh YXKE HMEIOIIHUECS,
TBOPYECKU MOJIXOAUTH K BBIIOJHEHUIO 3aJaHUH U MIPEJICTABIIATH CBOU PaOOTHI.

HToroseie paboOThI JOIKHBI OBITH MIPEAICTABICHBI HA KOHPEPEHIIUHU, KOTOpasi IPOXOIUT B
dopme 3aIuTHl MPOEKTOB, YTO JAE€T BO3MOXKHOCTh YYalIUMCSI OLEHHTHh 3HAYUMOCTh CBOEH
JeSITEIbHOCTH, YCIBIILIATh U MPOaHAIM3UPOBATh OT3bIBBI CO CTOPOHBI CBEPCTHUKOB U B3POCIIBIX.

6.2. MaTepuajbHO-TeXHUYECKOE oDecriedeHne

Pabota nomxHa TPOM3BOAUTHCS B XOPOILIO OCBELIEHHOM, IPOCTOPHOM, IIPOBETPUBAEMOM
MOMEIIEHUH U B CHEMATU3UPOBAHHON HaHOIa00opaTopuu.

- CneunanbHblil KaOUHET ¢ IByMS TJAOOPAaHTCKUMHU CO CHEIMATIbHBIM UCCIIE0BATEIBCKUM
00opyI0BaHUEM, KAOMHET JOJKEH OBITh OCHAILIEH XUMHUUECKUMH CTOJIAMH, TOCYI0M, BBITSKKOM,
CTOJIaMH CO CTYJbSIMHU, KOMIIbIOTEpHOM TexHHKoM He MeHee | 1K Ha 2 yueHuka.

- Cnenozexaa — xajnaTbl 1 CMEHHast 00yBb.

- Hannuue o0O0pa3noB KOHCTPYKIMOHHBIX MAaTEpHUajJOB M XUMHYECKHX pPEaKTHBOB,
HEOOXOMMBIX JUIS TPOBEICHUS HCCIEIOBAHNN M MPOEKTHBIX 3a/laHUi.

Ilepeuennb He0GX0AUMOro 000PyI0BAHHUS U PACXOIHBIX MATEPHAJIOB

JUisi yCHeNIHOTro BBIMOJHEHUS MPOrpaMMbl MOTpedyeTcs cienyromee 000pyloBaHuUE,
MaTepuaibl, IporpaMMHoe obecrnieueHue M ycioBus. KomudectBo eauHHI] 00OpYyIOBaHUS U
MaTepHajioB TpPHUBEIEH M3 pacyera KOJMYECTBEHHOIO cocTaBa rpynnbsl oOywaromumxcs (12
4elroBek). PacripeeneHue KOMIICKTOB OOOPYAOBAaHHS W MaTepHaioB — | KOMIUIEKT Ha 2-3
o0yJaronuxcs:

— METOAMYECKHE PEKOMEHJaluu, | mT. Ha 2 yYEeHHKa;

— C3M NanoTutor, 1 wr. Ha 1-3 yyeHuka;

—  ONTHYECKMH MHUKpoOckom, | mT. Ha 1-5 y4eHHKOB;

— TECTOBbIC KATMOPOBOYHBIE CTPYKTYPHI, 1 IIT. HA 1-5 yuyeHHUKOB;

— TEXHOJOrMYecKas yCTaHOBKA JUIsl U3TOTOBJIEHUS! HAHOUTIL

—  BHJEOINPOEKTOP;

— HOYTOYK;

— DKpaH;
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domacrepsr;

HAa0Op HAHOYACTHI] PA3IUYHOM MPUPOMABI, HAOOp IIAMIyHEH, BBITSHKHOW ImKad u
XUMHUYECKHE PEarcHThI;

pacxoaHbIi Matepuas: W NpoBoJIOKa, epUaTK, 103aTOPbl U T.I1.;

yJIbTPa3BYKOBas BaHHA, | 1IT. Ha 5-7 yYEHUKOB;

nentpudyra Eppendorf, 1 m. Ha 5-7 y4eHUKOB;

aKTUBHAsi BUOPO3ALIUTA: TSHKEIBIA CTOJN WU YIOPHI C TPAaHUTHOM IIIMTOH, 1 mT. Ha 2
YUEHUKA,

BECHI M 1ocyAa, 1 mr./Habop Ha 5-7 y4eHUKOB;

nundoBanbHas Oymara, MOJIMPOBOYHBIE MACTHI, ApEMellb ¢ HacaJKkaMu (BOWMIIOK, detp,
pe3uHa u T.11.);

HOKHUIIBI 110 METAJLTY;

XUMHUYECKHE PEaKTUBBI: CIIUPT ITUJIOBBIN, CepHas Kuciora, GocdopHas KUCIOTa,
MEPOKCHU/] BOJIOPOA, IIaBeNieBasi KHUCIOTa, AUCTUIMPOBAHHAS BOJIA;

XUMHYECKast MOCy/1a: TUIIIH, OFOKCHKH, MEPHBIE CTaKaHbI U T.JI.;

mydenbHas neus 10 900 rpagycos no Llenbcuro;

BUOpO3aIuTa: aKTUBHAS WJIHM MTACCUBHAs (TPAaHUTHBIN CTOMN);

UCTOYHUK MOCTOSTHHOTO ToKa 10 180 B. (+KpoKoauiIbuuKm);

BBITSDKHOH IIKad;

USB-onTtuueckuii Mukpockon Levenhuk DTX 50;

oOpa3uel Tutana (BT1-00, BT6);

KJIETOYHAs JUHMS (HApUMeEp, KIETKU TMOJKOXXHON COETUHUTENBHON TKAHU MBIIIH
muaun NCTC L929);

KIETOYHBI Onok: wuHKyOaTop (Tepmoctar) ¢ CO2, naMuHap, XOJOIUJIbHUK,
MUTATEILHBIC CPeJIbl, (DITyOPECICHTHBIM HHBEPTHUPOBAHHBIA OMITHYECKUN MHUKPOCKOIT;

00pa3iibl pa3nuyHON OyMaru, Cpeu KOTOPBIX JOJHKEH ObITh ()OIbIUPOBAHHBINA KapTOH,
MeTaJUIM3upoBaHHas Oymara, 1iBetHas (oibra, porodymara, oObrdHast Oymara;

JIaK AJI HOTTEeH Mpo3payuHblid (A1 3aUTHl HAHOMETOK).
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/. MOHUTOPHUHI OBPA30OBATEJIBHBIX PE3YJIbTATOB

PesynbTaThl OCBOEHHS MPOrpaMMBI OTCICKHUBAIOTCS IyTEM IPOBEACHUS BBOHOM,
IIPOMEKYTOUYHON U UTOTOBOM JTMATHOCTUKH.

Beoonas ouaecnocmuxa (6xo0noil KOHmpoab) MOJIPA3yMEBAET IO COOOW aHKETYy-OIpoc
wi  Oecexy-onpoc 1Mo C(HOPMUPOBAHHOCTH TEPBUYHBIX 3HAHWWA, YMEHHI, HAaBBIKOB Y
00y4aromuxcsi Mo JaHHOMY HaIPaBIICHUIO ICATEILHOCTH.

Ilpomesxcymounas ouacHocmuka (meKywjuti KOHmMpOb) TPOBOAUTCS MO 3aBEPILICHUU
U3YUYCHHSI KQKJOW TeMbl. BBIsSBICHNE UMEIOIIUXCS Y 00YJarONIUXCsl 3HAHUH, YMCHUN U HABBIKOB
MPOXOUT B CKPBITOH (hopMe (HabI0IeHNE), Yepe3 IPAKTHUECKYI0 paboTy (Keiic, MpoeKT), Trbo
yTeM omnpoca. BeIOOp 3aBUCHT OT KOHKPETHBIX TEM 3aHITHH.

OO0muit umoez OuacHocmuku (Umo2osviti KOHmMpOb) O0Pa30BATEIBHOU AESATEIBHOCTH
MIOJIBOJTUTCSI B KOHIIE Y4EOHOTO roja.

Ilo wuroram koHTpons 3anonHsercs Ttabmuua (IIpunoxenue
00pa30BaTENbHBIX U BOCIIUTATEIILHBIX PE3YJIBTATOB 00YUAIOIIHXCS.

Kputepun n mokaszarenu pacnucansl B Tabmume 1.

1) oTcnexxuBaHus

Tabnuna 1
Kpurepuu u nokasarejiu
3agaum Kpurepnii Iloka3zarenu Metoanbt
KOHTPOJIS
3agauu 00yueHust

OOyuuth YpoBeHb 3HaHUi | Bblcokmii — WMeeT BBICOKMH ypOBeHb | 3amuTa
TEPMHUHOJIOT MU U | TEPMUHOJIOTHH U | BIaJCHUA OCHOBHBIMH HOHATHAMMU: | IPOEKTa
OCHOBHBIM IOHATHSM, | OCHOBHBIX HOHSTHH, | HAHOTEXHOJIOTHUH, HaHouacTunpl, | Habmronenne
CBSI3aHHBIC C | cBsA3aHHBIE C | HAHOPa3MEPHOCTb, HaHOTPYOKH, | becena
HaHOMaTepHaJaMH W | HaHOMarepuaiamu W | HaHorinoOynsl, JJHK, 3HaeT o ctpoennn atoma, | Ompoc
HAHOTEXHOJIOTUSAMY, | HAaHOTEXHOJIOTHSIMHU, | HOHATHSA TYHHEJBHOTO sddexkra,
MIPOEKTHOMN U | IPOEKTHOMN U | rugpodmibHOCTH u THApopoOHOCTH, [IBA,
UCCIE0BATENbCKON HCCIIEIOBATENbCKOM | SHEPIHM MEPEX0]1a, MOKET UCIOIb30BATh UX B
JIeATEIIEHOCTBIO B | JEATEIbHOCTBIO B | pabore

BBIOpaHHBIX 00JIACTIX

BBIOpaHHBIX
o0macTsax

Cpeanmii — wumeer cpenHud
BJIaJICHUS OCHOBHBIMH
HaHOTEXHOJIOTHH, HAHOYACTHIIBI,
HaHOPa3MEPHOCTD, HaHOTPYOKH,
HaHornoOybsl, JIHK, 3HaeT o ctpoeHnu aroma,
TTOHATHUS TYHHEJIBHOTO a¢¢exra,
ruapodIEHOCTH U THApopoOHOCTH, [IBA,
SHEPTHH TEPexo/a, HE MOXET HCIOJIb30BaTh
uX B paboTe 0e3 IOMOIIH Meaarora.

Hu3kuii — MMeeT HU3KUI YpOBEHb BIIAJICHUS
OCHOBHBIMH TOHSITHSIMH: HaHOTEXHOJIOTHH,
HAHOYACTHIIBI, HAHOPa3MEPHOCTH,
HaHOTPYOKH, HaHOTIOOYNEI, /IHK, crpoenme
aToMma, TyHHEJIbHBIN a¢dexr,
rUapodWIBHOCTE U THApohoOHOCTE, TIBA,
9Heprus nepexoja. B mpakruueckoil padore
TpeOyeT KOHTPOJIIA Iejarora.

YpOBEHb
HOHSTUSMH:

OOy4nThH
COBPEMCHHBIM
METOIHUKAM,
OCHOBHEIM
MPHHIHAIIAM,
MeTOo1aM
HCCIIETOBAHUS
O0OBEKTOB U
MaTepHaoB.

YpoBeHb 3HaHUHN
COBPEMEHHBIX
METOJIUK, OCHOBHBIX
MIPUHIIATIOB,

METOJIOB
HCCIICIOBAHUS
00BEKTOB u
MaTEpUAIIOB.

Bbicokmnii — uMeeT BBICOKUI yPOBEHb 3HAHUH
COBPEMEHHBIX METOJUK, OCHOBHBIX
MIPUHIUIIOB, METOJIOB HCCIIeJOBaHUS
OOBEKTOB M MaTepuajioB: ONTHYECKHE U
CKaHUPYIOILLIHE METO/IbI, PDA,
crekTpockonus. MoXeT CcaMOCTOSATENbHO
MIPUMEHSTH UX B IPAKTHIECKOil padore.

Cpennmii - umeer cpegHU YpOBEHb 3HAHHI
COBPEMEHHBIX METOJK, OCHOBHBIX
IIPHHLUIIOB, METOJIOB HCCIIEOBaHHS
O0OBEKTOB ¥  MaTEpPHAJIOB.  ONTHUYECKHE,
CKaHUPYIOLINE METO/IbI, PODA,

Bbecena, ompoc,
MpaKTHIECKAas
pabora
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CIEKTPOCKOIIHSL. IIpumenser ux B
MIPaKTHYECKOH paboTe C MOMOIIBIO MEJarora.
Huskuii — nMeeT HU3KUN ypOBEHb 3HAHUHU

COBPEMEHHBIX METOJIUK, OCHOBHBIX
TIPUHITUIIOB, METOJIOB HCCIICIOBAHUS
O0OBEKTOB W  MaTEepHajJOB:  ONTHYECKHE,
CKaHUpYIOLKE METOIBI, POA,

CIICKTPOCKOTIIN. HpI/I NpUMCHCHUN HX Ha
MPAaKTUKE pa60TaeT TOJIBKO IO Ha6J'HO)IeHI/I€M
1 KOHTPOJIEM HI€garora.

OOy4HTh aJropuTMy

YpoBeHb BianeHUA

Bbicoknii — nmeer 4eTko copMHpPOBaHHBIN

becena, ompoc,

paboTsl Ha | aJirOpuTMOM padboThl | adropuT™M  pabOTBl  Ha  COBPEMEHHOM | IpaKTHYecKas
COBPEMEHHOM Ha COBPEMEHHOM | OOOpYIOBaHMH, MOXET  CaMOCTOSTENbHO | pabora
UCCIIEI0BATENIbCKOM | HCCIIEJOBATENBCKOM | IMPUMEHUTh 3HAHUS Ha MIPAKTHUKE.
000pyIOBaHUH: 000pyI0OBaHUH: Cpennmii - wMeer TpeACTaBICHHE O
CKaHUPYIOLIEM CKaHUPYIOIEM NpPUHOMIAX  paboTBl  HAa  COBPEMEHHOM
30HA0BOM 30HI0BOM 000py/IOBaHNH, HE MOXET CaMOCTOSTEIHHO
MHUKPOCKOIIE, MHUKPOCKOIIE, MIPUMEHUTH 3HaHMS Ha MPAKTHUKE, MONIb3yeTCs
crnekrporpade, cnexrporpage, IIOMOIIBIO TIeJjarora, 1abopanTa.
ONTUYECKOM ONTHYECKOM Huskuii — He wuMeeT IpeaCTaBICHHE O
mukpockornie 1 POA | mukpockone u POA | npuHnmnax  paboTel Ha  COBPEMEHHOM
0o0opyI0BaHUK, paboTacT Ha OOOPYHAOBAHHU
TOJIBKO I10]] KOHTPOJIEM IIeJlarora, JjabopaHra.
OOyuaTh  HaBbIKaM | YpOBeHb BiajcHUsS | BbIcOKmMii - BJIaJIEET HaBbIKaMU | 3amuTa
TEOPETHYECKUX U | HaBBIKAMH TEOPETHYECKUX M 3KCIEPUMEHTAJbHBIX | IMPOEKTa
HKCIIEPUMEHTANIBHBIX | TEOPETUUECKUX W | UCCIENOBaHUM  OT  MOCTaHOBKM  wenu, | HaOmoneHue
UCCIIEI0BaHUN OT | SKCHEPHUMEHTANBHBIX | ONpeleNIeHHs 33aJad W IO peanusaluu uenu, | becena
NOCTAaHOBKH  LENH, | HCCIEAOBAHUII  OT | MOXET IPUMEHHTh MX Ha IPAKTHUKE. Omnpoc
OINpeJeneHus 3a1a4 U | MOCTaHOBKM  nenu, | Cpexnmit - BIaJEET HaBBIKAMU
JIO pea3alluy UEMU. | ONMpeAeleHUs 3aJad M | TEOPETUYECKUX M IKCIEPHMEHTAIbHBIX
JI0 peanu3aluy IelH. | UCCIECAOBaHUH  OT  IMOCTAaHOBKM  ILIEJH,
OIpeIeNICHNs 3aa4 U 10 pealln3aliy LelH, He
MOXET MpPUMEHHTh HMX Ha  IpPaKTHKe
CaMOCTOSITENIBHO.
Hu3kuii — He  BlazeeT  HaBbIKaMu
TEOPETUYECKUX M BKCIEPUMEHTAJIbHBIX
UCCIIeIOBaHUH, HE MIOHUMAET, KaK
NIOCTAHOBUTH II€JIb, ONPEAETUTh 3aJadH,
peanu30BaTh UX HAa MPAaKTUKE.
3apauu pazBuTHus
Pa3BuBath uHTEpEC K | YpoBeHb pa3BuTHs | Bhlcokuii — nemoHcTpupyer wuHTepec K | becena
COBPEMEHHOMY HHTepeca K | COBpEMEHHOMY €CTECTBO3HAHMIO, 3aHATHA He | HaOmoneHue
€CTECTBO3HAHUIO U | COBPEMEHHOMY MIpoITycKaeT 0e3 yBaXXUTEeIbHOW NpuumHEL, HA | Omnpoc
HOBEHIINM €CTECTBO3HAHUIO M | 3aHATHSX HPOSBIAET BBICOKYIO AKTHBHOCTB,
TEXHOJIOTHSIM. HOBEHUIINM 3aa€T YTOYHSIOIIUE BONPOCHI, INPUMEHSET
TEXHOJIOTHSIM. 3HaHUS B CAMOCTOATENBHBIX paboTaxX, aKTUBHO

Y4acTBYeT B MEPONPHUATHAX, PACIIMPAET
Kpyro3op B OOJIaCTH €CTECTBO3HAHUS BHE
SaHHTI/II\/’I, JCIIUTCA 3HAHUSIMHA C
OJHOTIPYIITHUKAMHU.

Cpennmii — [IEMOHCTPUPYET HHTEpPeC K
COBPEMEHHOMY €CTECTBO3HAHUIO, 3aHATHS HE
MpomycKaeT 0e3 yBaKUTCIbHOH MPHYUHEI,

BBIIIOJIHACT  3aJaHMsA  1IeJarora, HO HC
MPOABIACT WHUIIMATUBbI B cj1ydyae
BO3MOKHOCTHU JOIIOJITHUTCIIBHOI'O nim
CaMOCTOATCIIBHOI'O  BBIIIOJIHCHHUA  3aJlaHMA,

y4acTByeT B MEPOIPHATHSAX IO TIPOCKOe
NeJjarora, pe3yJjabTaTbl HEPOBHBIE.

Hu3kuii —  Mamo  uHTEpecyercss K
COBPEMEHHBIM  €CTECTBO3HAHHEM,  MOXKET
MPONyCKaTh 3aHATHA 0e3 yBaKUTENbHOU
NPUYMHBI, HAa 3aHATHSIX HE MPOSBISET
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WHHUIIMATUBbI, 3aJaHus BBIIIOJIHACT C
IIOMOIIBIO TI€Harora WJIM OOAHOKYPCHHUKOB, B

MEpONPHATHAX y4acTBYyeT penxo,

PE3yNBTATUBHOCTh HU3KAs.
PazBuBath HaBBIK | YpOBeHb pa3BuTHs | Belcokmii — 3HaeT OcHOBHBIE OTambl | Habmromenue,
MPOEKTHOM 1 | HaBbIKA IIPOCKTHOH | MPOEKTHOH AEATEIBHOCTH, YMEET ONPEACIATh | MPaKTHIECKas
HCCIIEIOBATENbCKON | | mpobieMy, (QOpMyIHpOBaTh Ieib, CTaBUTH | paboTa, 3amIuTa
JESTEIBHOCTH HCCIIEOBATEIbCKOW | 3a7ady CaAMOCTOSTEIBHO, YMEET MOATOTOBUTh | MPOEKTa
o0yyaromuxcs JesITeIbHOCTU U IPEJCTaBUTh TPAMOTHYIO IPE3EHTALUIO IS

oOyyJarormuxcst 3aIIUTHI IPOEKTHOW paboTHI.

Cpennuii - ¢ MoACKa3Kol MOET BCIIOMHHTD

OCHOBHBIE 3Talbl NMPOEKTHOW paboThl, ymeeT

OIIPEAEIATH NpodsieMy, (OPMYITHUPOBATH LIEJb,

CTaBUTh 3aJa4d NpHU TIOMOILIM MEeAarora,

MOJKET ITOATOTOBHUTH IIPE3CHTALUIO.

Huskuii - ymeer ¢QopMymupoBats IIeTb,

CTaBUTH 3a/laud IIPU TMOMOIIM I€Jarora, He

MIOHMMAET, KaK paboTaTh HAJ IIPOEKTOM U Kak

IIPE3EHTOBATh CBOIO PAbOTY.
PazBuBath VYpoBeHp pasputus | Belcokmii — CHIIbHO pa3BuTa NO3HaBaTenbHast | HaOmomeHue,
MIO3HABATENLHYIO TI03HABaTEJIbHON aKTMBHOCTh W TBOpYECKas WHUIMATHBa, | Occena
AKTUBHOCTh U | aKTUBHOCTH U | CaMOCTOSITEIBHO ~ HIIET  HHTEPECyIoIIe
TBOPYECKYIO TBOPYECKOH KOHKYPCBI, IOKa3bIBAET BHICOKHE PE3YJIbTATHI.
VMHUIHATHBY HMHUIIMATUBBI Cpennmii — pa3Buta  IO3HaBaTeJbHas
oOyyaromuxcs oOyyJaromumxcs aKTUBHOCTb M TBOpYECKass HHMIMATHBA,
MOCPEJICTBOM IIOCPEICTBOM y4acTByeT B KOHKypcax MO TPeaaoKeHUI0
BKJIIOUYCHNS WX B | BKIIOUYEHHWS HUX B | IIEarora, IIOKa3bIBacT HEPOBHBIC PE3YIIBTATHI.
pasinyHbIe BUAbI | pasnuuHble  Buabl | Hu3kmii — mo3HaBaTenbHAs aKTHBHOCTh M
MPOEKTHOM 1 | IIPOEKTHOH U | TBOpUECKas WHHWIMATHBA HE pa3BHTa, HE
HCCIIEZIOBATENbCKOW | MCCIIEIOBATENbCKOW | NMPUHUMAET y4acTHE B KOHKypCax.
JIeSITeIIbHOCTH JeATEIbHOCTH.
Pa3BuBath VYpoBenb pa3BuTus | Bbicokuii — JIETKO oO1maercs co | HaGmronenus
KOMMYHHUKaTHBHYIO KOMMYHUKaTHBHOMN CBEPCTHHKAMH M TIE€JaroroM, Ipeaiaraer
KYJIBTYPY KYJNbTYpHI UTPHI Ha CIUIOYEHHE KOMaH/Ibl, aKTUBHO B HUX
oOyuaromerocs, oOyyatorerocs, y4acTByeT
KyJlbTypy KYJbTYPbI Cpennmii - oOmjaercs co CBEpCTHHKAMHU H
COTPYAHUYECTBA. COTPYIHHUYECTBA. NearoroM TOJBKO MpHU  HEOOXOAMMOCTHU

COBMECTHOI1 paboTHI, y4acTByeT B WUIrpax Ha

CIUTOYCHHME KOMAaH/IBI 110 MPOCchOe mearora.

Hu3kuii — TpyZHO HAET Ha KOHTaKT, HE

y4JacTBYET B UIPax Ha CINIOYEHHE KOMaH]IBI.
3agauu BocnuTaHus (MpeAcTaBieHbl HA ocHOBaHMHU «Paloueii mporpamme Bocnutanusi FOAY 1O 510
HAIOTT na 2022-2024 rr»)
CchopmupoBathb y | YpoBeHb Boicoknii — oOmamaer cdopmupoBannoi, | Habnronenue
o0yyaromuxcs c(OpMUPOBAaHHOCTH | HEJNOCTHOW  cucTeMod  marpuotmueckux | Ompoc
JTyXOBHO- y o0ydJaromuxcsl | LEHHOCTEeH; JEeMOHCTPHpPYeT ToToBHOCTH K | Iloprdosmo
HpPaBCTBEHHBIC U | IyXOBHO- MHPHOMY CO3MAAHUIO U 3autute PouHeL. (et TMYHBIX
Tpa)xTaHCKKO- HPaBCTBEHHBIX u | Cpeanuii - obmamaer YaCTUYHO | JOCTHIKCHHH
[IPABOBbIE LIEHHOCTH, | I'Pa)IaHCKO- c(OpPMHUPOBAHHON CHCTEMOHN MATPUOTHYECKUX | OOYJIarONIHXCs)
YyBCTBO IIPABOBBIX LIEHHOCTEH; B Ps/ie CUTYAIM TEMOHCTPUPYET
MPUYIaCTHOCTH M | IEHHOCTEH, YyBCTBAa | TOTOBHOCTh K MUPHOMY CO3MIAHUIO U 3AIIHUTE
YBa)KUTEIBHOTO MIPUYACTHOCTH u | PonuHer.
OTHOIICHHUS K | yBaXXUTEIbHOIO Hwusknii — He oOnagaer cOPMHUPOBAHHOM,
UCTOPUKO- OTHOILEHUS K | HEIOCTHOM  CHUCTEMOM  MaTpPUOTHYECKHX
KYJIbTYPHOMY U | UCTOPUKO- LIEHHOCTEN; HEe AEMOHCTPUPYET FOTOBHOCTh K
HOPUPOAHOMY KyJbTypHOMY U | MUPHOMY CO3HJAHHIO U 3a1uTe PoauHbL.
Hacneauto Poccun u | mpupogHOMy

Majol pOAMHBI.

Hacnenuto Poccun u
MaJIOW POJUHBI

dopmupoBath y
00y4JaroImuxcs
BHYTPEHHIOIO
MO3HUIHI0 JINIHOCTH

YpoBeHb
chopmupoBaHHOCTH
y oOydJarommxcs
BHYTpEHHEU

Bbicokuii — HIEMOHCTPUPYET CHOCOOHOCTH
pea30BEIBATE CBOI MOTEHNIHAN B YCIOBHUSIX
COBPEMEHHOTO 0O0IIecTBa, 4epe3 aKTHBHYIO

20



O OTHOUIEHUIO K | MO3UIUM JIMYHOCTU | BKIIOUEHHOCTH B COLIMAIBHOE

OKpYy Karomiein 110 OTHOUIEHWIO K | B3aUMOJCHCTBUE.

COLIMAJIbHOU OKpYKarouiei Cpennmii — TOTOB  [I€MOHCTPHPOBATH

IEUCTBUTEIHHOCTH. COLIMAJIbHOM CTIIOCOOHOCTH PEaNTN30BBIBATH CBOM IIOTEHITHAI

JEHCTBUTEIBHOCTH B YCJIOBHSIX COBPEMEHHOTO O0IIIECTBA.

Huskuii — He JAEMOHCTPUPYET CIIOCOOHOCTH
peann30BBIBAThG CBON MOTEHIMAT B YCIIOBHAX
COBPEMEHHOI'0 00LIECTBA.

dopMupoBaTh YpoBeHb Bbicoxkuii — 1eMOHCTPUPYET OCMBICICHHBIN

MOTHUBAIHIO K | chopmMupoBaHHOCTH | BBIOOpP mHpodecCHH, OCO3HACT 3HAYUMOCTb

npodeccuoHaIbHOMY | MPOQECCHOHATBHOIO | COOCTBEHHOro MpodeccHOHaNbHOro BBHIOOpA,

CaMOoOIIpeIeNIeHUI0 caMooTpeAeIeHus BUJUT TEPCIEKTUBB MPO(ECCHOHATEHOTO

o0yyarormuxcs, oOyyJarormmuxcs, pa3BuTH B OyIyniem.

pHOOIICHUIO K | IpuOOIICHUS k | Cpennmii  —  OeMOHCTPHpPYeT  BBIOOD

COIMABHO- COLIATBHO- npodeccun, OCHOBAaHHBIH Ha COOCTBEHHBIX

3HAYNMOH 3HAYNMOH MHTEpecax B HACTOSIIMH MOMEHT, IIOHHMAeT

JEATeNBHOCTH  JUIA | JIESTENbHOCTH, MOTCHIMATBHYIO 3HAYUMOCTh COOCTBEHHOTO

OCMBICIICHHOTO JEMOHCTpanuu IpoQeCCHOHANBHOTO BBIOOpA.

BBIOOpPa MPO()eCCHH. | OCMBICIEHHOTO Huskuii - PO eCCHOHANTBEHO HE

BbIOOpa mpodeccun

CaMOOINpENEeNIUIICS, HE OCO3HAET 3HAYMMOCTh
po)eCCHOHATIBHOTO BBIOOpA i cebsi, He
BHUIUT MEPCIEKTUBBI  NPO(HECCHOHATBHOTO
pa3BUTHS B OyAyIIEM.
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10.

8. CHUCOK UH®OPMAIIMOHHBIX UCTOYHHUKOB

8.1. HopmaTuBHO-TIpaBOBbIE TIOKYMEHTbI

®denepanbHblii 3aKk0H «O0 006pazoBannu B Poccuiickoit deaepanmm» Ne 273-D3 ot 29 nekabps

2012 roja // Koncynwsrantllitoc: [caliT]. — 2024. — URL:
http://www.consultant.ru/document/cons doc LAW 140174/ (mara oOparieHus:
17.05.2024).

®enepanpublii 3akoH oT 31 wuronsg 2020 roma. Ne 304-®3 «O BHECEHUM U3MEHEHHH B
@®enepanbHblil 3akoH «O0 oOpasoBanun B Poccuiickoii ®enepanuu» 10 BOIpoOcaM
BOCIIUTaHus oOydaromuxcs» // OdurmanpbHoe onmyO0IMKOBaHHE MPABOBBIX aKTOB: [CaWT]. —
URL: http://publication.pravo.gov.ru/Document/View/0001202007310075 (nata oOpaiieHus:
17.05.2024).

[Tpuxa3z MunucrepctBa npocseuienust Poccuiickoit ®enepaunu ot 27 uronst 2022 r. Ne 629
«O06 yrBepxkaenun Ilopsimka opraHu3allid W OCYIIECTBJICHHS  00pa3oBaTeilbHOU
NEeSTeTbHOCTH  TI0  JIOTIOJIHUTENBHBIM  00IIe00pa3oBaTeldbHBIM  IporpaMmam»  //
Uudopmanuonno-npasooit  nopran «['APAHT.PY» [caiit]. — 2024. - URL:
https://www.garant.ru/products/ipo/prime/doc/405245425/ (nata oopamenwus: 20.05.2024).
Konnenmus pa3BuTus TOMOIHUTETLHOTO 0oOpazoBanus aeteit 1o 2030 roxa, yTBepikaeHHas
pacnopstxerrnem [IpaButenbcrBa Poccniickoii @eneparuu ot 31 mapta 2022 roma Ne 678-p //
Nudopmanmonno-npaBoori  mopran «['APAHT.PY» [caiir]. — 2024. — URL:
https://www.garant.ru/products/ipo/prime/doc/403709682/ (nata obpamenwus: 20.05.2024).
Canurapnsie npaBuia CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHYECKUE TPEeOOBAaHUS K
OpraHu3alUsM BOCIIUTAaHHUS M OOYUYCHHS, OTAbIXa M O3JOPOBIICHHS ICTEH W MOJIOICKH,
yTBEpXKACHHbIE | TaBHBIM TOCYIapCTBEHHBIM CaHUTApHBIM BpauoM Poccuiickoit @enepanyu
or 28 centsaOps 2020 roma Ne 28 // Cucrema «['APAHT» [caiit]. — 2024. — URL:
https://base.garant.ru/75093644/ (nara obpamenus: 20.05.2024).

MeTtoanyeckie peKOMEHIANNU 10 TPOSKTHPOBAHUIO JIOTIOJHUTEIHHBIX OOIIepa3BUBAIOIINX
nporpaMM (TMPUIOKEHHE K MHUCHbMY JeMapTaMeHTa TOCYJapCTBEHHON MOJUTHKU B cdepe
BOCIIUTAHUS JE€Tel W MoJoAeku MuHUCTEpCTBA 00pa3oBaHUs M Hayku Poccuiickoi
Oenepanun ot 18 HOs0ps 2015 roga Ne 09-3242) // Cucrema «"APAHT» [caiit]. — 2024. —
URL: https://base.garant.ru/71274844/ (nata o6pamenus: 20.05.2024).

['ocynapctBennas nporpamma Poccuiickoit @enepanuu «Pa3zButue obpazoBanus» Ha 2018-
2025 ronwl, yrBepkaeHHas nocraHoBieHueM llpaButenbctBa Poccuiickoit @eneparuu Ne
1642 ot 26 nexabps 2017 roga (¢ u3menenusmMu Ha 28 siHBaps 2021 roxma) // Cucrema
«'APAHT» [caiiT]. — 2024. — URL: https://base.garant.ru/71848426 / (mata oOpareHus:
20.05.2024).

Crparerust pazsutus BocnuTaHusi B Poccuiickoit ®enepanuu Ha nepuon ao 2025 roxa,
yTBepKJIeHHas: noctaHoBieHneM [IpaBurensctBa Poccuiickoit ®enepanum ot 29 mas 2015
roga Ne 996-p // Uadopmarmonno-npaBoBoii mopran «CAPAHT.PY» [caiit]. — 2024. — URL:
https://www.garant.ru/products/ipo/prime/doc/70957260/ (nata obpamenus: 20.05.2024).
[Tpuka3 MunucrepcTBa oOpa3oBanust U Hayku Poccuiickoit @eneparuu ot 23 asrycra 2017
rona Ne 816 «O06 yrBepxkaenuu [lopsiika mpuMeHEeHHsI OpraHU3alUSIME, OCYIIECTBISTIONTUMHA

00pa3oBaTeNbHYIO NeSITeTTbHOCTD, AIIEKTPOHHOTO o0y4eHus, JUCTAHIIMOHHBIX
0o0pa3oBaTeNbHbIX TEXHOJOTMA TpH peanu3anud o0pa3oBaTeNbHbIX Hporpamm» //
OdunuanpHOE OImyOJIMKOBaHUE MPaBOBBIX aKTOB: [caiiT]. — URL:

http://publication.pravo.gov.ru/Document/View/0001201709200016  (mata  oOpareHus:
20.05.2024).

Pacnopsixenne MunucteperBa npocsemienus Poccuiickoit @enepanuu ot 25 nexadps 2019
roga Ne P-145 «OO06 yTBepKIeHUM METOAOJOTHH (LIEIeBOW MOJENN) HACTaBHUYECTBA
oOydaromuxcsi Uil OpraHu3aluii, OCYIIECTBISIIOIINX 00pa30BaTEIbHYIO AESITEIbHOCTH O
00111e00pa30BaTeIbHBIM, TOTIOJIHUTEIFHBIM 00111e00pa30BaTeIbHBIM U IPOrPaMMaM CPETHETO
poQeCCHOHAIBHOTO 00pa30BaHUs, B TOM YHCJIE C MPUMEHEHHEM JIYYIINX MPAKTUK OOMEHa
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14.
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10.

11.
12.

13.
14.

ombiIToM Mexay obywarommmucs» // 3AKOHBI, KOAEKCbI W HOPMATHBHO-
[IPABOBBIE ~ AKThl  POCCHUMCKOM  ®EJIEPALMMU: [caniT]. —  URL:
https://legalacts.ru/doc/rasporjazhenie-minprosveshchenija-rossii-ot-25122019-n-r-145-ob-
utverzhdenii/ (nara obpamenus: 20.05.2024).

Pacniopsxenue IlpaBurensctBa Poccuiickoit @enepauuu ot 25 uronst 2022 roga Ne 2036-p
«Bo ucnonnenue Ykasza Ilpesuaenta Poccuiickoit @enepannu ot 25 anpesnst 2022 roga Ne 231
«O6 yrBepxnaenun [lnana mpoBenenus B Poccuiickoit ®enepanun [lecaTuieTus HAyKH H
texHosioruiy // MadpopmarmonHo-npasosoi nmoptain «'’APAHT.PY» [caiiT]. — 2024. — URL.:
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HPUJIOKEHUSA

Hpnioxenne 1

HccnenoBareibCKO-MHKEHEPHBIN MPOEKT.

HN3ydeHue TeXHOJIOTHII 110 CO3IaHUIO YCTPOIcTBA 0 3a1aHni0 « KBaHTOpHAABD)

OOy4Jarommuecst 3HaKOMSATCSL C 3aJIaHUSIMU MEKTyHAPOIHBIX MHKCHEPHBIX COPEBHOBAHUM
«KBanTopuazna». Boibuparor ans ce0s TeMy, CBA3aHHYIO C HAaHOTEXHOJOTHUSIMU. 3HAKOMSTCS C
TCXHOJIOTUAMU U METOAaMMU 110 CO3aHHUIO yCTpOfICTBa 110 3aJaHUIO «KBaHTOpI/IaI[bI» C 3aJaHHbIMH
napamerpamu (2 BapuaHTa Ha BbIOOp). [lpucTymaroT K cO3laHUI0 TPOTOTUIA TPedyemMoro
YCTPOMCTBA.

Ilenp KOHKypca — MOMyJSpU3AlMs TEXHHUYECKOTO TBOPUECTBA CpPEAM UIKOJIBHUKOB,
CO3JJaHUE €IMHOI0 MPOCTPAHCTBA MJisi TEXHUUYECKOTO W TBOPUECKOrO Pa3BUTHS, CO3JaHUE
CUCTEeMbI PO ECCHOHATBHBIX MPOO IS JETEH.

Konkypc cocTouT u3 JIByX 3TaroB: B paMKax 3a0YHOTO 3Tara KOMaHJbl pa3pabaTbIBalOT
MPOEKTHl B COOTBETCTBHM C BHIOpAHHBIM HampaBieHHeM. Ha oyHOM »Tame OHU MOIY4aroT
HCOXHNIAHHBIC TOITOJHUTCIIbHBIC YCIOBUA, HCO6X0[[HMBII>1 KOMIIJICKT paCXOAHbIX MAaTCPHUAJIOB U B
TeyeHue TpEX NHeH aopabaThIBalOT CBOM H300peTeHHsi 0e3 ydacTus HAacTaBHHUKOB. MTorom
KOHKYpCa CTAaHOBSTCS (PUHAIBHBIEC HCITBITAHHS TOPAOOTAHHBIX YCTPONUCTB U UX MPE3CHTAIUS IBYM
COCTaBaM JKIOPH: B3pOCIOMY IMPOPECCHOHATTEHOMY M MOJIOJIEKHOMY, COCTOSIILIEMY U3 CTYJICHTOB
U aclUpaHToB. BrinonHeHue 3agaHuil TpeOyeT pealbHOTO WHXKEHEPHOTO U HAY4HO-
HCCIICOO0BATCIILCKOI'O ITOMCKA, HIUPOKUX MECKITPEAMCTHBIX 3HAHUH U HECTAaHAAPTHOTO IMoAXoaa.

HccnenoBarenbckas padora.

XuMu4ecKuii aHaJu3 BOAbI U3 peku Bosirn (moaroroBka Kk copeBHOBaHUSIM, padoTa
1o keiicy «OuuuieHue crouHbIX BoJ PrIOuHCKA yTEéM co31aHus 0M010rHUecKOoro 6apbepa)

Ilocmanoska 3a0auu: océoums Memoobl XUMUYECKO20 AHANU3A BOOWL.

Kommnerenmus «JlabopaTopubiit xumuueckuii ananus» (Chemical Analysis Service)
BKJIIOYAET B c€0sI BBIOJIHEHHE Pa0OT [0 XUMUYECKOMY aHAJIU3y MPOTYKIIMU Pa3IMYHbIX OTpaciei
IPOMBINIIEHHOCTH. JIabopaHT XMMHUYECKOTO aHajan3a OCYILECTBIISIET OATOTOBKY M OTOOp Mpod
JUISL BBINIOJIHEHUS AHAJIUTHYECKOIO KOHTPOJIS, BBINOJNHSET AHAIW3 0 METOAMKAM, TOTOBUT
OTUETHYIO IOKYMEHTALIMIO 110 pe3yJIbTaTaM UCIBITAHUN. B yclioBUsAX COpEeBHOBaHUI MOTYT OBIThH
HEKOTOpBIE BapHallVM 3alaHu.

B nanHoM ciydae oOydaromuecs BbIIOJIHSIOT:

Monyinb 1 OuncTka CTOYHBIX BOJ METOJIOM HEUTPAIU3ALAN

Mopyns 2 OnpeneneHue oOmieit )KeCTKOCTH BOIbI

Monyns 3 Onpenenenue o01Iei ) KECTKOCTH BOABI

Monyns 4 KauecTBEeHHBIN aHAINA3 BOIBI

Mopyns 5 IloaroroBka OTY4ETHOM TOKYMEHTALUHU 10 PE3YyJIbTaTaM

AHanu3oB

Monyinb 6. Bapuant, npeanosxeHHsbIi 11t copeBHoBaHui 2020 roza.

OOyuaromuecs OBJAJAEBAOT U COBEPIICHCTBYIOT HABBIKM IPOBEICHHUS KOMIUIEKCHBIX
UCCIICIOBAaHUN C HCIHOJB30BAHUEM pa3IMYHOIO HAyYyHOro OOOPYIOBaHUS, 3HAKOMSTCS C
METOJIMKAMU MTPOBECHUE PA3TUYHBIX XUMHUUECKHUX OIIBITOB.

HccaenoBarenbckasi padora.

CiioM BO3IYNIHOTO W BOJAHOTO (pMIBLTPOB [JIsi OYHUCTKHU M Je3MH(eKIun BO3ayXa B
MOMEILIEHNH U BOJbI

Ilocmanoska 3adauu: npoeéecmu aHAIU3 UMEIOWUXCS QUILMPOE B030yXau  B00bl,
nocmapamscsi RPUOYMams COOCMEEHHOe YCMPOUCME0 N0 OYUCKE 8030YXA 6 NOMEWEHUU UTU
6000bl.

OuuncTuTenn BO3AyXa MpeaHAa3HAYCHBI /IS YAAJCHHS BPEIHBIX MPUMECEH M3 BO3IyXa.
OcHOBOW  JIOOOrO  OYKMCTUTENIE  BO3AyXa sBIsAOTCS  (QuibTpbl. Kak  mpaBwio, B
BO3YXOOYMCTUTEIIAX MPUMEHSICTCS HECKOIBKO (DUIIBTPOB PAa3HBIX THITOB, TPEIHA3HAUYCHHBIX IS
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HEUTpanu3auyu pas3auuHbIX 3arpszautencit. [lo mpuHIumy aeHcTBUS Bce (QHIBTPHI MOXHO
pa3feNnTh Ha CIEAYIOUIUE TPYIIIBL:

1. Mexanunueckue GuabTpsl (PUIBTPHI rPpyOOi OUUCTKH)

2. VoHu3atopsl WK 3JIEKTPOCTATUYECKUE (PUIBTPBI

3. YronbHble (acopOLMOHHBIE) (PUITBTPHI

4. Ounwtpsel THa HEPA

5. ®orokaranuTH4YecKue QUIbTPHI

OOyuaronyecss JOJKHBI MPOBECTH AHAIMU3 HMMEIOLIMXCS (WIBTPOB AJIS OUYHUILEHUS U
Ne3UH(EKINH BO3yXa B MOMELICHUAX: POCCUHCKUN M MUPOBOH OIBIT, a TaKke (PUIBTPOB IS
BOJIbI PA3JINYHOIO Ha3HAYCHUS.

[IpoBecTn wucciaenOBaHWE HEKOTOPHIX HM3BECTHBIX CJOEB MM COPOCHTOB METOIaMH
ONTHYECKON W CKaHUPYIOIIECH 30HJI0BOM MHKPOCKOIHMH CTPYKTYPHBIX OCOOEHHOCTEH penbeda
MOBEPXHOCTHU JJAHHBIX CJIOEB MJIM BEIIECTB, BIMSAIONMX HA MX MOTJIOMIAIONIYI0 CIIOCOOHOCTh. Ha
OCHOBAHUHU MCCJIEIOBAHUN OOYy4YarolIMMCs IpPEeUIaraeTcst Co3/aTh CXeMy U MPOTOTHII HOBOTO
yCTpOMCTBA JUIsl OUMILEHUS U 00€33apakBaHMsI BO3/1yXa B IOMEIIEHUHU WIN BOJBI.

4-p1i1 ypOBEHb OTpaHUYEHUN

Keiic 1. Cozpanne kpema 1uisl JTMIA WIK PYK € HCIIOJIb30BAHNEM HAHOYACTHI]

Ilocmanoeka 3a0auu: oceoums mMemoobl cunmesa HaHodacmuy 01 kocmemonozuu (1-4
81008 HAHOYACUY) U pa3pabomams cOOCMBEHHbLU peyenm Kpema ¢ 000asieHuem HaHo4acmuy.

[IpuMmeHeHHe mpenapaTtoB ¢ HAHOYACTUIIAMU B KOCMETHUKE M CPEJCTBAX TMTHUCHBI CTAJIO
OUYEHb IIMPOKUM: JJISl 3alIUTHI OT COJHIA (JUOKCHU]l TUTAHA), ISl OYHMILEHUS KOXH (MHUIIEILIbI),
KaK aHTHOAKTepUalbHBIE CpPelICTBA (HaHOCEPEOPO), 1e30J0PAHTHI, TOCHOHBI, KOHCEPBAHTHI IS
KOCMETHKH, CUCTEMBI IOCTABKU aKTHUBHBIX WHTPEAHEHTOB, COJHIIE3AIUTHBIC MTPENapaThl, MbLIO,
NIAMITYHH, KpeMa, OYHUIIAInue U OakTepuiuaHble canderku, 3yOHas macta. HaHodacTHIIbI
JOCTaBISIOT AaKTHUBHBIE MHIPEIUEHTHI TIYOOKO B KOXY. OTO MOTYT JelaTh IJHUIOCOMBI,
HAHOAMYJIbCUH, TBEP/IbIC JIUITHIHBIC HAHOYACTHUIIBI U JIPyTHE.

OOyuyaromuecs AODKHBI OTBETUTh Ha BOMPOC: MOXKET JHM HCIOJb30BAaHHE HAHO-
WHTPEAVCHTOB OKAa3bIBaTh MOJIOKUTEIBHOE BIUSHUE HAa CTPYKTYPY M 3JACTHYHOCTH KOXKHOTO
MOKPOBA JIMIIA WIH PYK?

OOyuaromuecss JOJKHBI JUisi ce0si BBISICHUTH: UYTO TaKOo€ aHCAMOJIM HaHOYACTHII,
MOBEPXHOCTHO-aKTUBHBIE BELIECTBA, CYCIEH30UbI, KOJUIOMIHBIE CHCTEMBI, pa3inyaTh BUIbI
CPEJICTB IO YXO0,1y 33 KOKeH JIUIa U PYK, OCBOUTH METOIbI CO3/ITaHUS HAHOYACTHI], yMETh COOHpaTh
U aHAIM3UpOBaTh apredakThl U u300paxkeHus. B mimanax paboThl — co3/aHUWE aKTHUBHBIX
HaHOJ100aBOK; ocBoeHue padoTel ¢ USB-onTHueckuM MHKPOCKOIIOM; OCBOEHHE pabOThl Ha
CKaHUPYIOIIEM 30H/I0BOM MHUKPOCKOTE (M €r0 UCIOIb30BaHUE JIJISl BU3yallM3alliid TTOBEPXHOCTH
BOJIOC); MHTepHperauus U aHainu3 JaHHbIX C3M u3o0pakeHus; yMEHUE NPOBOAUTH PACUEThI
ONTUMATFHOW KOHIEHTPAIMU HAHOYACTHUII, U3YYUTh OCHOBHI MPOOOTOATOTOBKH, B YACTHOCTH,
METOJTBI SKCTPAKIIHK d(PHUPHBIX Macell U3 PaCTEHUH; U3YIUTh METOIBI Pa0OTHI C YIBTPa3BYKOBOM
BaHHOM, IEHTPU(YTOi, OCBOUTH MPOBEACHUE XUMHUECKUX OIBITOB.

B 3aBepmennm kelica peOsitam mpeuiaraeTcss co3larb KpeMm Ui JIIa WIH PYyK C
MCIOJIb30BaHNEM HAaHOYACTHII, a TAKXKE JPYTUX KOMIIOHEHTOB, IO COOCTBEHHOMY pPEIENTYy.

Keiic 2. A3poreJib 1 ero cBoiicTBa

Ilocmanoexa 3adauu: uzyuums c8oOUCMBa 20M0B020 0bpazya aspoeeis u nonpobosams
CUHME3UPOBAMb A3PO2elb NO COOCMBEHHOL MEXHOI02UU.

Absporenn — 3T0 0COOBbI€ CTPYKTYpPBI, B KOTOPBIX JKUJIKas (aza MOJTHOCTHIO 3aMelIeHa
razoobpazHoii. OHHM O00MagalOT MENbIM PSJAOM  YHUKAIbHBIX CBOMCTB: TBEPAOCTHIO,
MIPO3PAYHOCTHIO, KAPOIPOYHOCTHIO, UPE3BBIYANHO HU3KOM TEIIJIOTIPOBOJHOCTHIO M TaK Jajee.

Asporenb OTHOCHTCS K KJIAcCy ME30MOPHUCTBIX MaTEpPUaAlOB, B KOTOPBIX HAHOIOPHI
3aauMaroT He MeHee 50 %, a kak npaBuio, 90-99 % o6wéMa, a TIIOTHOCTH cocTaBiseT oT 1 70150
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kr/M>. TIo CTpyKType a’poreny MpeCTaBIAiOT co0Oil APEBOBHUAHYIO CETh U3 O0BEIMHEHHBIX B
KJIACTEPbl HAHOYACTHUI] pa3MepoM 2-5 HM U 1op pazmepamu 10 100 Hm.

IlepBbie Bepcuu a’porens ObLIIM HACTOJIBKO XPYNKUMHU U JOPOTUMH B IIPOU3BOJICTBE, UTO
OH Ha HECKOJIBKO JIECSITKOB JIET OCTaBayIcs He OoJiee, 4eM J1abopaToOpHBIM SKCIIEPUMEHTOM.

OOyuaromnmecss DOJDKHBI U3YYUTh CBOMCTBA a’porens (CHIMKATHOTO WM CHIJIMKATHO-
HEJUTI0N03HOr0). OCBOUTH NPAaKTUYECKWE HABBIKM B paboTe ¢ BBICOKOTEXHOJOTUYHBIMU
npubopamMu B 00JIACTH ONTUYECKONW MHKPOCKOIUHM U CKAaHUPYIOLIEH 30HAOBOM MHUKPOCKOIHH,
MydenbHoil nmeubto. COBEPIICHCTBYIOTCS 3HAHUS B 00JIACTH HAHOTEXHOJIOTUM, a TaK)Ke HaBBIKU
IIPOBEJCHUS KOMIUIEKCHBIX MCCJIEAOBAHUNM C HCIOJNb30BAaHUEM Pa3jIMYHOTO HAy4YHOIO
o0opynoBanus. [103HaKOMUTBCS ¢ METO/IaMU CHHTE3a a’dporesiell B pa3InyHbIX cpenax. B koHme
Kelica 00yJaromumMces MpeaiaraeTcs monpoooBaTh CHHTE3UPOBATh OJUH M3 BUIOB a’poreneil B
YCIIOBUSIX HAHOJIA00pATOPUU WM MIPEJIOKUTH CBOM METOJ] CO3/1aHUsl HOBOT'O TUIIA a3POTeIs.

Keiic 3. IlpakTuyeckasi yacTh mo peaju3anuu keica «OQ4uieHHe CTOYHBLIX BOJ
PpiOuHCKA MyTéM cO31aHUA OMOJIOTHYECKOT0 Dapbepay

Ilocmanoeka 3a0auu: co30ams UHICEHEPHYIO KOHCMPYKYUIO ¢ NPUMeHeHUueM OUONIamo u
MOJIIOCKOB 0151 000UYUCKU 800bl U3 TUBHEBOU KAHAIUZAYUU UL CTUBHBIX MPYO 6 palioHe 20pooa
Puviouncka.

B ropoae PribuHCcke cyliecTByeT cucTeMa JIMBHEBOW KaHAIW3allMH, KOTOpas BXOAWT B
CHUCTEMY KaHaJIU3ALMOHHBIX CTOKOB, JaHHAsl BOAA MPOXOJUT CUCTEMY OUMILEHHS B CHEIUAIbHBIX
pesepByapax. Takke B uepre ropoja PriOnHCKa pabOTaeT HECKOIBKO MPOMBIILIEHHBIX
npennpusaTuii, B OacceiiHe PpiOnHCKOro BojoXpaHWIMIA paboOTaeT OAMH M3 KPYMHEHIIHUX B
Poccum 3aBoI0B 110 TIPOU3BOJICTBY CTAIM M CILIABOB jkelie3a. Ha PrIOMHCKOM BOJOXpaHUIIHINE
MIPOU3BOIUTCS BO/I03a00p Ui CTAaHLIMU OYUCTKH BOJbl. B Bonry u PriOuHCKOE BOOXpaHMIHIIE
WHOTJIa TIONAJAf0T BPEIHBIC BEIIECTBA, SBISIONUECS TOKCUYHBIMH I OMOJIOTUYCCKUX BHJIOB,
MO3TOMY OOYHaIOIIMMCSl MIPEJIOKEHO CO3/1aTh CUCTEMY OMOJIOTHUECKOro Gapbepa, CllocOOHOTo
(GuIBTpOBaTh BOJIY U HAKaIJIMBAaTh B c€O€ BPEIHBIC BEIIECTBA, @ B KAUECTBE OUMCTHUTENICH BOIBI
UCIIONIb30BaTh OHonoruueckre o0beKThl OacceitHa Bepxueit Bomru. Paspaborka Guo-6apnepa
Kypupyercsa crneuudainucramu Muctutyra Ouonorun BHYTpeHHMX Boj um. M.JI. [lamanuna
Pocculickoii akaieMuu HayK.

OO0yuaromumcst MPeCTOUT Y3HATh, KAKME TOKCUYHBIE BEIIECTBA MOTYT HAXOAUTHCS HIIH
HAXOJATCs B BoJie peku Bonru u PeiOMHCKOM BOIOXpaHUIIUIIE BECHOUM U JIETOM, CO3JaTh CXEMY
Ounonoruuyeckoro (¢uIbTpa, OCYIIECTBUTH MNOAOOpP HEOOXOJUMBIX PACTEHUH M MOJUIIOCKOB,
PaccMOTPETh BO3MOKHOCTh CO3JaHUs YAEPKUBAIOLIUX YCTPOUCTB ISl pACTEHUNM U MOJUITFOCKOB.
Ornpenenuth TEXHOJIOTHH M0 XHM. aHAJIW3y HAKOIUJICHUS BPEAHBIX BEHIECTB B OMOJOTUYECKUX
00BEKTax, OCYIIECTBUTh OMpECICHNE TEXHOJOTUN MO YTUIU3AlUU OHOJIOTHYECKOTO CBIPhS C
HAaKOIUIEHHBIMU TOKCHYHBIMH BeriecTBaMu. [ co3ganust sddextuBHOro Ouo-6aphepa
HEOOXOUMO 3HATh CE30HHBIE W3MEHEHHS YpPOBHS MOAbEMa M CHycka BoAbl B Bonre u
BOJIOXpaHWIMILE B TEUEHHE CE30HAa M B TeUeHUE HECKOJIbKUX JeT. [lmaHupyercs coBMecTHas
paboTa ¢ KOMUTETOM IO JKOJOruM ropoja Peibuncka. OOydatoniue OyayT COBEpIICHCTBOBATH
MPaKTUYECKHE HAaBBIKK B padOT€ ¢ BBICOKOTEXHOJOTUYHBIMH TMPUOOpaMH, TPOBOJIUTH
UCCIIEIOBaHMsI 00pa3IOB C TMOMOINBIO TeHTreHO-(IIopecieHTHOro ananu3atopa «l[lanmay. A
TaK)Ke MPOBOJAUTH HEOOXOIUMBIE XUMHUYECKHUE OTIBITHI.

OOyuaromuMcs TpenaraeTcsi clenarh ONBITHBIM oOpasell (GuiIbTpa Ha KOHKPETHOM
ydacTke peku Bonru unu PeIOHHCKOTO BOJOXpaHIIIHIIA.
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