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IosicHUTENLHAA 3aNNCKA

JlonoynHuTtenpHass — oOmieoOpazoBaTenbHas mporpamma  «JlaGoparopus
€CTECTBO3HAHMS» TMPEIOIAracT peaIn3aluio MPUHIMINAIBHO HOBOIO METOJIa
co3maHusl W TpaHchopManuu 00pa30BaATEIBHOTO IMPOCTPAHCTBA JIsi OOYYCHHS
y4aluxcsi OCHOBaM €CTECTBEHHBIX HAYK M TEXHOJOTMYECKUX JUCHUILUIMH, B
KOTOPOM OHHM BBICTYIAIOT B Ka4eCTBE AKTHBHBIX ampoOaTopoB Momyiend STA-
cryaun. STA-ctymus (STA — Science, Technology, Art) mpencraBnser co0oii
OJIHOBPEMEHHO COBPEMEHHOE 00pa3oBaTeIbHOE MIPOCTPAHCTBO U JUHEUKY yueOHO-
METOJIUYECKUX KOMIUIEKTOB. Kaxabiii Moayns STA-cTyauu — yuyeOHBIH Kelc, To
€CTh MHTETpaTUBHAs 3ajlaya MEXKIUCIUILNIMHAPHOTO XapakTepa, MNPEeAMETHOU
00JIaCThI0  KOTOPBIX  SIBJISIIOTCSI  COBPEMEHHOE  €CTECTBO3HAHME, BBICOKHE
TEXHOJIOTUU B Pa3IUYHBIX cepax, TeXHONPEANPUHUMATEIbCTBO, MOIMYJIsIpU3alus
HAaHOTEXHOJNIOrMK. Kenchl BBINONHSIOTCS TpynnaMHM ydanuxcs B cocraBe 15
YeJI0BEK, 0CBAaMBAIOIIMMU MPOTPAMMBI IOMIOTHUTEILHOTO 00pa30BaHMUS.

AKTyaJIbHOCTh. B coBpemMeHHOM 00pa3oBaTelbHOM MPOCTPAHCTBE BAKHOM
3a/laueil SIBIIAETCS CHUCTEMAaTUYecKas [EATENIbHOCTh IO Pa3BUTHUIO TBOPYECKHU
OJIApEHHOM JINYHOCTHU YYaIIUXCS YEPE3 HAYUHO-UCCIEOBATEIbCKYIO U MPOEKTHYIO
neaTesbHOCTh. llenecoo0pa3HOCTh MCHONB30BAHUSI 3TUX BHJIOB JIESITEIHHOCTH
OMPENIEeNACTCS UX MHOTOIICJICBOM U MHOTO(PYHKIIMOHAJIbHOW HANpaBJIE€HHOCTHIO, a
TaKXe BO3MOKHOCTBIO MHTETPUPOBAHUS B 1IEJIOCTHBIN 00pa3oBaTeIbHbBIN MPOLIECC,
B XOJIe KOTOPOrO Hapsiy C OBJIAJICHUEM YYallUMUCS CHUCTEMHBIMU 0a30BbIMU
3HAHUSMH M KJIIOUYEBBIMU KOMIETEHUUSIMU MIPOUCXOJUT MHOTOCTOPOHHEE
pa3BUTHE JIMYHOCTH. B MHHOBAIMOHHOI 00pa30BaTEIbHOM Cpejie aKICHTHUPYETCS
npeoOpasyromias GyHKIHs MPOSKTUPOBAHUS U €r0 MPAKTUKOOPUEHTHPOBAHHOCTH,
Onmaroymapsi KOTOpPHIM TMPOEKTHUPOBAaHWE OOpETAaeT HOBOE COJEpKAHUE U BCE
OOJIBIIIYIO aKTyaJbHOCTh KaK OMpEIesioniasl 4yepTa COBPEMEHHOTO MbIIIICHUS
ydalmmxcsi W OAWH U3 BaXHEUIIMX TMPU3HAKOB COBPEMEHHOW KYJIbTYpPHl B
JIMYHOCTHOM U COLIMAIbHOM ACTIEKTaX.

AKTyaqbHOCTH TPOTPaMMBI TaK >K€ COCTOMT B TOM, 4YTO pabora B
7ab0opaTopuaX TO3BOJSET OOYyYaromMMCs TMOYYBCTBOBAaTH BKYC K Hay4dHO-
HCCJIEIOBATENLCKON U M300pETaTENhCKOM ACATEIHHOCTH, TEM CAMBIM MTOATOTOBUTH
cebs K MHHOBAIMOHHOW TBOPYECKOW IEATEIHLHOCTH, M300peTaTess, y4eHOTrO B
o0JlacTU  €CTeCTBO3HaHUA. B mporpamMme 3amiaHUPOBAHBI  MEPONPUSITHS,
HAMpaBJICHHBIC HA Pa3BUTHE TAKUX BAXKHBIX IS COBPEMEHHOTO YEJIOBEKAa KAYeCTB,
KaK yMEHHE SCHO U 4eTKO (OpPMYyJIMpOBaTh  BOMPOCHI, 3aJadyu, HJICH,
HECTaHJAPTHO TOJIXOJUTH K peHIeHUI0 MpoOjeMHBIX 3amad. Ocoboe BHUMaHUE
yIEJSETCS MEXIIPEIMETHOM ~ KOMMYHUKAllMM B y4eOHOW M TBOpYECKOU
JEATEIIbHOCTH.



[Iporpamma mOCTpOE€HA C Y4YE€TOM BBIIICU3IOKEHHBIX TEHIACHUUU U
MO3BOJISIET CO3/JaTh O0pPa30BaTENIbHOE IMPOCTPAHCTBO, B KOTOPOM  YyYalluiics
BBICTYIIa€T KaK HCCIENOBATEllb, a IMeJaror — KAaK HaopaBIsAlIMN U
COMPOBOKIAFOITUH.

HoBu3Ha [0ONOTHUTEILHON 00pa30BaTEIbHONW MPOrPAMMBI 3aKJIIOYAETCS B
(GbopMHpPOBaHUY 1IETOCTHOM €CTECTBEHHOHAYYHOW KapTHHBI MHUpa Ha OCHOBE Kec-
TEXHOJIOTUH.

OTanyurebHbIC 0CO0EHHOCTH JTAHHOM JTOTIOJTHUTEIIBHOMN
00111e00pa30BaTEIbHOM MPOTPAMMBI.

— COYETaeT Kak TPAAUIIMOHHYIO OpraHu3alio 00pa3oBaTeIbHOIO MPOCTPAHCTBRA,
Tak U npoctpaHcTBo STA, KoTopoe caMo 1o cede sSBIsIeTCsl 00pa30BaTEIbHBIM
KEeiCOM, OTKpbIBasl MPUHLMIHAIBLHO HWHBIE BO3MOXKHOCTU IS PACKPBITHUS
NOTEHIMaIa 00YYaIOIUXCS U peaTu3alii UX TBOPUYECKUX 3aMbICIIOB;

— TpeAmnoJiaraeT BbIOOp OOydYaromUMHCS COOCTBEHHBIX 00pa30BaTENIbHBIX
MapuIpyTOB JJIsl MOCTHKEHUSI €CTECTBEHHOHAYYHBIX IUCLUHUIUIMH, MPU 3TOM
UCIIOJIB3YIOTCSl HECTAHIAPTHBIC JU3ANH-PEIICHUS;

— OCHOBaHa Ha UJee MOJEIMPOBaHUS 00pa30BATENbHON Cpeabl MO KOHKPETHBIE
y4yeOHbIE 3aJlayd C HCIOJb30BAHUEM HEKOTOPBIX TEXHOJOTHM HOBOIO
MOKOJICHUS;

— ob0ecneynBaeT BKIIOUYEHHE B pabOTy BCEX YYACTHUKOB 0O0pa30BaTEIbLHOTO
npoliecca, B KOTOPOM MEAAror BeICTYIAET KaK NapTHEP, MOJIEpaTop, ThIOTOP.

[Iporpamma cocTaBjieHa B COOTBETCTBUHM C COBPEMEHHBIMH HOPMATHUBHBIMU
MPAaBOBbIMM  JIOKYMEHTAMH,  PETJIaMEHTUPYIOIIUMH  ACSATEIbHOCTh MO
JIOTIOJIHUTEIbHOMY 00pa30BaHUI0, TPEOOBAHUSIMU METOAMYECKUX PEKOMEHAIINMA
M0 MPOEKTUPOBAHUIO JTOTIOTHUTEIBHBIX 0011e00pa30BaTENbHBIX TPOTPaMM.

HanpaBieHHOCTh NPOrpaMMbl — €CTECTBEHHOHAYYHAsI.

YpoBeHb NpOorpaMMsbl — IPOJIBUHYTHIN.

Apecar mnporpamMmbl — IporpaMMa OpPHUEHTUPOBaHA Ha YyYallUXcCs
cTapuux kiaccoB 14-17 ner.

HanosnsiemocTs B rpynmnax — 15 denosexk.

O0beM nporpamMmmsl — rporpaMmma paccuurana Ha 432 4aca.

@opMbI OpraHu3anuu 00pPa3oBaTENbHOI0 MpoOLeEcca — UHAUBUyaTbHAs
(ucciemoBaTeNbCKUE PadOThI, ICCE), MHANBUAYATBLHO-TPYIIOBAs (IKCIIEPUMEHTHI),
rpynmoBasi (MUHU-TIPOEKTHI, KPYTJIbIE CTOJIBI).

Buabl 3ausTuii — pacckas, 6ecesa, JEKIus, MpakTHYECKue paboThl, y4eOHO-
TEeMAaTUYECKUE DKCKYPCHUM, BCTPEYM C WHTEPECHBIMU JIIOJbMH, AUCIYT, 3alllUTa
MPOEKTA, JIeJI0Bas urpa.

Cpox ocBOeHHUsI mporpaMMbl — TIporpaMMa paccuuTaHa Ha 2 Toja
oOy4eHus.



Pe:xxuM  3aHATHH — 3aHATUS  [POXOAAT 2 pa3a B HENETIo,
IPOAOKUTEIBHOCTD OJTHOTO 3aHATHSI COCTABIIAET 3 aKaJeMUUYECKUX Yaca.

eab u 3a1a4u NporpaMmmsbl
Heabr nporpamMmbl: co3JaHue YCIOBUH Uit (OpPMUPOBaHUS Y
o0yJaromuxcs IeIOCTHON eCTeCTBEHHO-HAyYHOW KapTHHBI MHpa U OBJaJICHUE
UMHU HEOOXOJMMBIM U JOCTATOYHBIM YPOBHEM KOMITETEHITUH 711 peIlIeHUs 3aa4 B
pa3IMyYHBIX 00JacTIX MPOo(EeCCUOHATBFHON, HAYYHOU, KYJIBTYPHOU U OBITOBOH cdep
JESITEIbHOCTH Yepe3 OCBOCHHE UCCIIEI0BATEILCKON ACSITENbHOCTH.

3amauyu nporpamMmbl
Ooyuaromue:
1. MO3HAKOMUTH OOYYAIOIIMXCS C AOCTIKCHUSMH HAyKHM W TEXHHUKH, HAyYUTh

BUJICTh B3aMMOCBS3b MEXIy HAYYHBIM HCCIEJOBAHUEM, TEXHOJOTHYECKUM
MPOIIECCOM U UCKYCCTBOM;

2. pacHIMpUTh U YIIIyOUTHh CHCTEMY 3HAHUH 10 €CTECTBEHHOHAYYHBIM IIPEAMETaM
(Omoyoruu, 9SKOJOTHH, XUMHH, (H3UKE, MaTeMaTuke), 3aJ0XKCHHYI0 B
IIKOJBHOM  KOMIIOHEHTE, TOCPEJICTBOM  paboOThl C  CUTyallMOHHBIMU
HCCIIEIOBATEIbCKUMU 3aa4aMu;

3. MPOJOJDKUTE (POPMUPOBAHKE CIICHIMAIBHBIX M OOIICY4YeOHBIX YMEHUM, B TOM
qHUCJIe YMEHUS padoTaTh C pEaKTUBAMHU U JJA0OPATOPHBIM 000PYAOBaHUEM;

4. obecrieynTh OCBOCHHE 00y4JaroIIMMUCS MPUKIIATHBIX HABBIKOB
HCCIIEIOBATENIbCKON JIEATEIbHOCTH, OCHOBAaHHBIX Ha MEXAUCIUILIMHAPHOM
MOJX0/IC;

5. OOy4UTh pa3IUYHBIM MPUEMaM TMPEJCTABICHUS PE3yJbTaTOB MPOEKTHOW U
HCCIIEIOBATENbCKOM pabOThI, MpaBUIaM COCTABJICHUS CTaTEH W HAYYHBIX JCCE.

PazBuBarommue:

1. IpOAOKUTH pa3BUTHE WHTEIJICKTYadbHOU C(ephbl M KOTHUTUBHBIX MPOIECCOB,
dbopMUpOBaHHE KPUTHUYECKOTO MBIIUICHUS (YMEHHE KOPPEKTHO BECTH
JMCKYCCHIO, CPAaBHMBATh M aHATU3WPOBaTh, 0000MIATh U CHCTEMATH3UPOBATH
JTaHHbIE, 1eTIaTh BHIBObI, MIOCIEI0BATEILHO H3JIaraTh MaTepual);

2. moOyXJaTh y YyYalllUuXCsl HIMPOKYIO MO3HABATEJbHYI0 MOTHBAIMIO B 00JIacTH
€CTECTBEHHOHAYYHBIX JUCIHUIUINH, Pa3BUBATh MO3HABATEIbHYIO aKTUBHOCTH U
CaMOCTOSITETbHOCTb;

3. mpoAomkatb  (GOPMHUPOBAHHME  OCHOBHBIX  MHPOBO33PEHUECKUX  HICH
(MaTepuaIbHOCTH MHpPA, MPUIMHHO-CIICICTBEHHBIX CBSI3CH MEXIY SBICHUSIMH,
pa3BUTHUA B MIPHUPOJIC, TO3HABAEMOCTH MHUPA U €T0 3aKOHOMEPHOCTEH);

4. COBEpIIEHCTBOBaTh KOMMYHUKATHBHbIE HABBIKM JUYHOCTH C aKIIEHTOM Ha
JIEJIOBOM CTHJIb OOIEHUS;



5. cmocoOCTBOBaTh PAa3BUTHIO HCCIEAOBATEIILCKUX CIIOCOOHOCTEH ydYaIuxcs,
yMEHUsI TPeoOpa3oBbIBaTh 00pa30BaTEIbHYIO Cpeay I10J COOCTBEHHBIC
HCCIICIOBATEILCKUE 3a/1aUH.

BocnuraTeabHbIE:

1. co3pmaBaTh ycioBuUs s TPO(EecCHOHATBLHON OpUEHTaluu O0ydaronuxcs,
COMPOBOXICHUSI TPOHECCUOHATBLHOTO CAMOOIPEICTICHUS;

2. (opMUpOBaTh ACTETUYECKOE BOCIPUSITHE OKPYKAIOIIET0 MHpa, BOCHUTHIBATH
OepeKHOE OTHOIICHHE K >KMBBIM OpraHu3MaM, MpPHUPOAEC POJHOIO Kpasd,
noOyXaarh K Y4acCTUIO B TMPAKTUYECKOW JEATEIbHOCTH IO OXpaHe
OKPYKaIOWIEH CPEJIbI;

3. mpoAomkaTh (OPMUPOBAHHE 37OPOBHECOEPETAIONIETO CTUJS  TOBEIACHHUS
oOydJarommxcs;

4. GopMupoBaTh AMOIMOHAILHO-BOJIEBOE OTHOIIIEHHWE K MO3HAHUIO, MTOCTOSHHOE
CTPEMJIEHUE K AKTUBHOU NESITEIbHOCTH;

5. (popmupoBaTh JAYyXOBHO-HPABCTBEHHBIE KAadeCTBA COI[MAIBHO AKTHUBHOMN
JUYHOCTH, BOCHUTHIBATH TPYJ0II00ME, MHUIIMATUBHOCTh U HACTOMYMBOCTH B
IIPEOIOJICHUH TPYAHOCTEMN;

6. coxeiicTBOBaThH (POPMUPOBAHUIO OJIATOMPHUATHOTO MCUXOJOTUYECKOTO KIMMaTa
B IpYyINe, BOCOIUTAHUIO TOJIPAHTHOTO OTHOIIICHUS, CO3HAHMUS, TTIOBEICHUS.

3amayu nporpamMmmsbl 2 roga o0y4eHust
Oobyuaromue:
1. yrnyOuTh 3HAHUS OCHOB MOJEKYJISIpHOW OHOJIOrHHM, OWOJIOTHUU KIIETKH,

TeHEeTMKM W XUMHH, Ha  OCHOBE  KOTOPBIX  pa3pabaThIBaIOTCS
HAaHOOMOTEXHOJIOTHH;

2. yroyOWTh M PacIIMPUTh 3HAHUS 110 UICTOPUHU €CTECTBEHHBIX HAYK M TI0 UCTOPUHU
JIMCKYCCUM B YACTHOCTH;

3. MPOMOKUTH (OPMHUPOBAHUE CICIIHANTBHBIX W OOIIEYyYeOHBIX YMEHHM, B TOM
YuCjie yMEHHUS paboTaTh ¢ PEaKTUBAMH U JTaOOPATOPHBIM 000pYI0BaHUEM;

4. moka3aTh CYIIECTBOBAaHWE albTEPHATHBHBIX TEOPH B HayKe, pasHOOOpas3ue
CTWJICH HAYYHOTO MBIIIUICHHUS,

5. mate mpeacTaBieHHWe 00 9dTamax W cmoco0ax  pa3pabOTKH — KIUEHT
OpPHUEHTHPOBAHHBIX MTPOTYKTOB;

Pa3BuBarwmue:

1. MNPpOJAOJIKUTL PAa3BUTUC YMCHUS aAHAJIM3UPOBATH W YCTAHABJIMBATHL IIPUYMHHO-
CJIICACTBCHHBIC CBs3H,



2. IPOJIO>KUThH PA3BUTHUE YMEHUSI CPABHUBATH U HAXOJUTH PA3JIMUUS U CXOACTBA Y
U3y4aeMbIX 00bEKTOB;

3. hopmMupoBaTh yMEHUE apryMEHTHUPOBATh U I0Ka3bIBaTh CBOE MHEHHUE;

4. dopmupoBarh CIOCOOHOCTh NPUMEHSTH TEOPETUUYECKUE 3aKOHOMEPHOCTU
(co3maHne HHCTPYMEHTOB, IOCTAHOBKA ONBITOB U T.J.) HAa IPAKTHUKE;

6. GhopMHpPOBaTH CIMOCOOHOCTH OCBOMBATH HOBBIM BHUJ JEATEILHOCTH (BBITYCK
YKypHaja, HalMcaHue ClieHapHs U3JaHue KaTajaora v T.11.).
BocnurarenabHbie:

1. mpoaomXUTH (HOPMUPOBATH HABBIM CAMOJUCIMIUIMHBI U CAMOKOHTPOJISL B XO/I€
CO3[aHMs PA3TMYHBIX POEKTOB;

2.crioco0cTBOBaTh (HOPMHUPOBAHUIO TEPHUMOCTH M TIOHHUMAaHUS Pa3IMYUil BO
MHEHUSX W YOEKIEHUSX Ha OCHOBE JOOpPOXKEIATETbHOTO M YBAXKHTEIBHOIO
OTHOILICHUS K CYXKICHUSIM TOBAPUIIICH;

3. CmocOOCTBOBaTh pPAa3BUTHUIO YMEHHUS KOJUIGKTHBHO peIIaTh MOCTaBICHHBIC
3aJ1auu,

4.poAoKUTh (POPMUPOBAHUE KYJIBTYpbl YCTHOTO H3JIOKEHUS WM MPE3CHTALUU

MO3UIIMUA COOCTBEHHOM WJIM MTO3UIIUU TPYIIIIHI;
4. mpoAoKUTh  (GOPMHUPOBAHUE  3/I0POBbECOEpETraromero CTUJS  MOBEACHUS

oOydJarommxcs;
5. MIpUBUBATH 00YYAIOIIUMCSI MOPAIbHO-3CTETUYECKUE TTPEPEPEHIINN
€CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS.

Conep:kaHue mporpaMmmbl

Kpatkoe conepxkanme: nzydeHue PU3NUECKUX U XUMUYECKUX CBOWCTB BEIIECTB
(rumpodoOHOCTh, aares3usi, MPUPOJia 3BYKOBBIX BOJH, XUMHS TOBEPXHOCTHO-
AKTUBHBIX BEIIECTB U JIp.), OMOJOTUUECKUX OCHOB POCTA, Pa3BUTHS, META00IM3MA
YU JIBUKEHHUSI JKUBBIX OPraHU3MOB; BBIMIOJHEHUE PA3IMYHBIX KaYECTBEHHBIX
peakumii;  M3y4eHHUE  TEXHOJOTMYECKMX  MPOLECCOB W3  Pa3JIMYHBIX
MIPOU3BOJICTBEHHBIX C(ep; U3ydeHUE MPUHIIUIIOB TOCTPOCHUS TPOCKTHON pabOThI
Y TOJYyYECHUE HABBIKOB BEJICHUSI HCCIEI0BATEIbCKON JEATEIbHOCTH, PEIICHHUE
CUTYallMOHHBIX HCCJIEIOBATEbCKUX 3a7a4; OCBOCHUE TIPaBUJl HaNHUCAHUS
Hay4HBIX CTATEW.



Y4eOHBIN IIJIAH

1 rox o0y4enus

No KosmmuecTBo yacos dopma arrecTaunu
Ha3Banue pazzgena
n/n Teopus | Ilpaktuka | Bcero KOHTPOJIA
1 Brenenue 6 - 6 BXOJHAas
JTMArHOCTHKA
(arKeTHpOBaHUE,
TECTUPOBAHUC)

2 EcrecTBeHHOHAyYHBIC 15 12 27 noabopka  crareit
OTKpbITUA.  JlocTHKEHUs WM TIpE3eHTAIUs
HAyKU U TEXHUKHU

3 Opranuzamusi TpOeKTHOU 27 15 42 HaIKUCaHUE ICCe
51 HCCIIEIOBATEIIbCKOM
paboThI

4 Ou3NIECKO-XUMHYECKas 6 30 36 IPOMEXKyTOUast
nabopatopus JIMarHOCTUKA

(TecTupoBaHue),
3aIKUTa MPOCKTA

5 DK0JI0T0-01oJI0THYeCKast 12 36 48 3alIuTa MIPOEKTa
nabopaTopus

6 HanomaGopatopus 6 42 48 3alUTa MPOEKTa

7 [Tonsenenue UTOTOB 9 9 WTOTOBast
paboThl OOBEAVMHEHUS W JTMAarHOCTHKA
STA-cTynun (3amura

WHIUBU Ty ATbHBIX
MIPOCKTOB, ydYacThe
B paboTe KpyIJoro
CTOJIa)

Uroro 72 144 216

2 roa o0yuenust
Ne KomnuecTBo yacoB dopma aTTecTauu
Ha3zanue paznena

/1 Teopusa | Ilpaktuka | Bcero KOHTPOJIA

1 Brenenne 6 3 9 BXOJHAas
JTMarHOCTHKA
(aHKeTHUpOBaHHUE,
TECTUPOBAHHE)

2 Jluamornka CTHIIEHM B 18 12 30 Hanmucanmne crareii/
HayKe Ha MPUMEPE XUMHUU pa3paboTka cXeMm u




Ta0INII,
MEHTAJIbHBIX KapT
3 Hauno6uomorus u 33 48 81 Pentenne 3amau
HAaHOOHOTEXHOJIOT NN
4 Hanoxumus 3 18 21 [TpomexyTouas
JIMarHOCTHKA
(TecTupoBaHue),
3aIuTa MPOeKTa
3) KeiicoBble MPakTUKH 3 21 24 3ammra NpoeKTa
6 JleTeKTUBHBIC areHTCTBA 3 9 12 IIpoBeneHne kBecTa
7 ITpOoeKTHBI MEHEKMEHT 3 9 12 3anyra npoeKTa
8 Uccnenosarenbckas 18 18 3anmra nNpoeKT
pabota
9 [TonBenenue ATOTOB 9 9 HUrorosoe
pabotsl STA-cTyanu TECTHUPOBAHMUE,
ydacTHe B SpMapKe
ITPOCKTOB
Hroro 69 147 216




Conepxkanue y4eOHOro mjiaHa

1 rox o0yuenus (216 yacoB)

1. BBenenue (6 yacoB)
Teopuss (6 yacoB): BausiHMe Hayku Ha MNPOMBIIUIEHHOCTh W HCKYCCTBO.

B3auMoCBsI3p HayKu, TEXHHMKH M HCKycCTBa. lCmosib30BaHWE [TOCTHKEHUN
COBPEMEHHOW HAyKH B MPOW3BOJICTBEHHBIX MPOLIECCAX U MPU CO3/IaHUU MPEIMETOB
HCKyccTBa. buoHuka.

2. EcTecTBeHHOHay4YHbIe OTKPbITHSA. JlOCTHKEHHMST HAYKM M TeXHUKH
(27 gacoB)
Teopus (15 wacoB): MHcropus ecrecTtBo3Hanus. JlpeBHerpedeckas

HaTypduinocopus. Pazsurue Hayku B Cpennue Beka. Pa3BuTue Haykd B 3IOXY
Bospoxnenus. I'mobansnas Hayunas peomoonus X VI-XVII BekoB. Kiaccuueckoe
ectecTBo3HaHue HoBoro Bpemenu. I'nobanbHas HayuHas peBosorus kKoHna XIX-
Hayana XX Beka. OCHOBHbBIE YEpPThl COBPEMEHHOIO €CTECTBO3HAHUSA KaK HAYyKHU.
Jlromu, xortopweie ynuBuiau mup. Jlaypeatst HoOeneBckoit mpemuu B 00JacTu
€CTEeCTBEHHBIX HayK (OMOJIOTHS, XUMUSI, MAaTEeMaTHKa, (pu3nka).

[paktnka (12 dacoB): DieMeHTHI OOJNBIION HayKu (CO3laHUE TMOIO0OPKH

CTaTed WM MPE3EHTAMM O HauOOoJIee HHTEPECHBIX JOCTIKECHHUSIX HAyKd H
TEXHUKU TOCJIEAHMUX JIeT). Vcmoib30BaHre COBPEMEHHBIX JOCTHKEHUN HAYKU U
TEXHUKU B TIOBCETHEBHOM >ku3HU. 3HakoMcTBO ¢ STA-nmabopatopueit. Mosayinb
«Jlaboparopust Korta IIpé&munrepa». Co3gaHue HCKYCCTBEHHOTO WHTEJUICKTA:
MTOMOIITHUK WJIA YTpo3a I yejioBeuecTBa (B hopMe JUCITyTa).

3. Opranu3anusi NPOeKTHOM U UCCJIeA0BATENbCKOI padoThl (42 yaca)
Teopust (27 udacoB): IlpoekTHas W HCCIeAOBaTEIbCKAs JICATEIBHOCTD:

0COOEHHOCTH M paznuuusi. Beioop Tembl uccnegoBanusi. QopMynupoBaHUE LIEIH U
3aJa4 UCCIeI0OBaHus, BbIABMKEHHE runoTe3bl. CocTaBieHNEe pa3BepHYTOro IUlaHa
uccinenoanus. [IpaBuia cocraBiaeHus JIuTeparypHoro o63opa. OCHOBHbIE METO/IbI
HAYYHOTO MO3HAHUS: IMIUPUUYECKUE, TEOPETUUECKUE, YHUBEPCATIbHBIE.

[ImanupoBaHue U MpOBeIEHUE dKCIIEPUMEHTa. MIHTepIpeTalus pe3yibTaToB
uccienoBaHus U (hopMyIHpoBaHUE BHIBOAOB. DOPMBI IPEACTABICHUS PE3yIbTaTOB
UCCIIEIOBAaHMS:  JIOKJIaJA, TE3MChl, Hay4Has CTaThs, CTCHIOBBIA JIOKJIA,
KOMIIBIOTEpHAsI Tpe3eHTarus, Buacodunbm. [IpuHIMIBI ¥ mpaBujia HAMHMCAHUS
HAay4YHOM CTaTbU U ICCE.



IIpaktmka (15 dacoB). MeToapl  3KOJOTMYECKHX  MCCIICIOBAaHHUH,

XUMHNYCCKUC, (1)I/I3I/I‘ICCKI/IC, MaTCMaTHYCCKUC MCTOIbI HNCCICOAOBAHM:.
CraTtuctuueckas 06pa60TKa JaHHBIX. Hanucanue scce.

4. du3nyecKo-xuMuYeckasn Jiaboparopus (36 gacon)
Teopuss (6 yacoB): CoBpemeHnHas ObiToBas xumusi. OpraHudeckas

npoaykuus. Prsuka BOKpYyr Hac. BosHOBas nmpupoaa 3ByKa, MATEMAaTUKA MY3bIKH.
[IpaxTuka (30 yacoB): dusnueckas XUMHUsl MOBEPXHOCTHBIX siBNeHUH. [TAB.

XUMHSI TIOBEPXHOCTHO-AaKTUBHBIX BEIIECTB. M3ydeHHe XUMHYECKOTO COCTaBa
Mbu1a. OU3NUEecKue XapaKTEPUCTUKU MbUIA, YHUKAJIBHOCTD 1IBETa U 3amaxa Pabora
¢ STA-crygueii. Monyine «MbuibHas oriepa». MbUIOBApEHHE U YITAKOBKA MbLIA.
®du3rka  4YeloBEeYECKOro  Tena  (MOHUTOPUHT  (PU3HYECKOTO  3JI0POBbS
OOyYaIOIINXCS: COMAaTOMETPHS U PUZUOMETPHS).

du3znyecKre XapakTEPUCTUKU OKpYyXkaroleld cpenbl (padora ¢ 1mudpoBoi
naboparopueil). MarHuTHbIe CBOMCTBAa BEHIECTB (3aHUMATEIIbHBIE OIBITHI IO
¢dusuke c oopazoBaTeabHBIM HaO0poM Sciense-iN-Box). O3nakomiieHHE ¢ MOIYJIEM
STA-cTynuu «3ByKOHAyKay.

5. Dkos0ro-ouonoruveckasi Jadoparopus (48 gacos)
Teopus (12 yaco): MeTaboau3M B KHUBOM opranusMe. @usunosorus oOMeHa

BelecTs M sHepruu. Poct u pasButue pacteHuil. OUTOrOpMOHBI (AyKCHHBI,
ru00epeuHbl, IUTOKUHUHBI, a0CIIM30Basi KUCI0Ta U ATUJIEH) U UX POJb B KU3HU
pacteHui. PocT u pa3BuTHeE )KUBOTHBIX.

Cnennduka OHOJIOTHYECKOTO SKcnepuMmeHta. buoatuka. [lorpyxenue B
MUKpoMuUp. ['prObI Kak OTIEIHHOE IAPCTBO KUBBIX OPraHU3MOB.

[Mpaktuka (36 yacoB): Pabora ¢ STA-crymueit. Moaynb «3encHbIC

OMoTeXHOJOTUM». BHOTEXHOJOTMM B CEJIBCKOM X03sicTBe. ['opMOHalbHAs
perysanusi pocta pacteHuil (Ha npumepe (acosu, ropoxa, MOJCOTHEYHUKA),
OIICHKA BJIMSIHUS (PUTOTOPMOHOB Ha POCTOBBIE MPOIECCHI.

NuTepakTuBHOE wW3ydeHHWE (PU3MOJOTHYECKUX TIPOILECCOB B  SKHBOM
opranu3me (pabota ¢ BHpTyanbHOU Jabopatopueit). OcMoTHUYECKHE SIBICHHS B
KJIeTKe. TpaHCTIOpPT BEIIECTB Yepe3 MeMOpaHy.

DkoJyorusi y4eOHOTO MoMeleHus1 (OnpesesieHre 3HAYCHUH YKOJIOTHUECKHUX
(GakToOpoB C MOMOUIBI0 JATYMKOB LU(PPOBOH naboparopun). BiausHue dakTtopon
Cpe/bl Ha POCT U pa3BUTHE PACTCHUH, )KUBOTHBIX, IPUOOB U OAKTEPUH.

Uccnenoanne Mukpodaopsl BO3IyXa B TIOMEIICHUH: BBIpAIIUBAHUE
KOJIOHWM OakTepuil u rpub0OB W uX ommcaHue. [I[puMeHeHHe MUKOTEpPOUIIHIOB.
Uccnenosanne mukodiaopsl. OnpeseneHne arpeCCuBHOCTH TPUOOB.



6. Hanomna6oparopus (48 yacon)
Teopuss (6 yacoB): Hanomup BOKpyr Hac. 3arpsi3HeHHE aTMOc(epHOro
BO3JIyXa, BOJIBI ¥ MOYBBL. HAHOTEXHOIOTHH JIJIsI 3aLIUTHI OKPYKAFOIICH CPEIbl.
[paktnka (42 wuaca): OmpenerneHre HEBUIAMMBIX 3arps3HUTEICH BOIBI.

Hanowactuupl B Ouosiorndyeckux oObekTax. [IOBEpXHOCTHBIM ammapar KIETKH:
NETePMUHUPOBAHHOCTD CTPOEHUS ¥ (PYHKIIMIA; MULIEIIIBI U JTUTIOCOMBI.

Hanompomieccbt B pabote TojoBHOoro Mosra. Cekper mnamsaTd W
3a0bIBYMBOCTH. POJIb HAHOTEXHOJIOTUI B JIeUEHUHU 3a00JIEBAaHUN NIOYEK U OPraHoOB
nuuieBapeHus. Pemenue 3a1a4 no HaHOOUOJIOTHH.

Padora ¢ STA-cryaueit. Moayns «HanoOuonnka: Iddext motocay.
OtkpeiTHE © HayuyHoe oOocHOBaHMEe «3ddekTa soToca». Kcnonab3oBaHue
MaTepuaioB ¢ «3(@exkTomM J0TOCa» B KU3HU M Npou3BojcTBe. MccnenoBanue
pPa3IUYHBIX CBOMCTB rUAPO(POOHBIX MATEpUaIOB, IPUKIAJAHOE 3HAaUeHHUE «3PdeKkTa
aotoca». W3ydenue rtuapodOOHBIX KUIKOCTEH (CEepUsi OMNBITOB: CO3JaHUE
ATAXEPKH U3 )KUAKOCTEH, ruipohoOn3anus MOBEPXHOCTU CTEKIIA, IEPEBA, TKAHH).
Pa6ota ¢ STA-ctynueit. Monyns «HanoOuonuka: I'ekkon+». M3yuenne «xddexra
reKKoHa». MccimenoBaHue KIESIIMX BEIIECTB WM HMCOBITAHHE WX CBOMCTB.
Hanouactunipl B oOkpykaromieid cperne (pabora ¢ 1udpoBoir mabopaTopuei).
[lonyyenue OuoruiacThka B JOMAIIHHUX YciIoBUSAX. OT co3gaHusl O BHEAPEHUS
(IpOU3BOJICTBO HAHOHOCKOB).

7. IlonBenenne utToros padorbl STA-cTryaun (9 yacos)
[Ipaktuka (9 yacoB): 3aimuTa TPOSKTHOM UK UCCIIENOBATEIHLCKON PaOOTHI.

Pabora kpyriioro crona Ha TeMy «EAMHCTBO HayKH, TEXHUKH, HCKYCCTBay.
2 rox o0y4yenusi (216 yacos)

1. BBeaenmue (9 yacon)
Teopuss (6 yacoB): Atnac mnpodeccuu. AkTyanabHble  00JacTH

ecrecTBo3HaHus. HoBble U ycTapeBaromue npodeccuu.
[IpaxTuka (3 yaca): CeMuHap « AKTyallbHbI€ 00JIACTH €CTECTBO3HAHUS.

2. Iuajoruka cTujieil B Hayke Ha npuMmepe xumnu (30 yacoB)
Teopuss (18 yacoB): Ilpeasictopus auckyccuu B XVIIIB.: mosummu JIx.

Moy u P. boiinsg no npoGieme MpUYMHBI YBEJIMYEHUSI MAaCChl METAJNIOB MOCIE
npokanuBaHusl (KanbluHaimu). Teopust ¢uoructona I'. Illrtans. IlpenbicTopus
nuckyccuu B cep. XVII B.: mo3uruu k. baka u Y. Meiiepa no npobieme cocraBa
BO3JlyXa IpH MNpoKanuBaHWU u3BecTHsKa. Kputuka A. JlaBya3pe ¢ mosuuuu
TEOPUU KHUCIOpOAa TEOpUU (IIOTUCTOHA: apPryMEHThl TEOpUU U JaHHbIE



sKcriepuMeHToB. AHTyaH JlaByasbe u J[>xo3ed [Ipuctiau: cxoncTsa u pacxoxxaeHUs
BO B3IJIA/IAX.

Teopus anexTponutnueckoit aucconuanuu C. AppeHnyca U €€ MmociaeqoBaTeii B
Poccun u 3a pybexxom u runpatHas teopus .M. Menaeneesa u e€ mocneaoBarenu
B Poccum u 3a pyOexoM. DIeKTpUYECTBO, MOHBI W aTOMbl B pacTBOpax.
DJEeKTPOIUTHI, cllabble U KPEeTKUe pacTBOPHI. JlMccorualys U acColMalus YacTHII
B pactBopax. Juckyccust 1890r. mexny Appenumycom u TpayOe. ducnyt Ha
CreUalIbHOM 3acefanuu bputanckoi acconuanuu XxuMukoB B JIuace (AHrius) B
1890r. U'Toru 1ucKyCccUil MEXIy «MOHUCTAMW» U «TUIAPATUCTAMI.

[lpaktuka (12 d4acoB): Cemunap «lIpeacraButenu Teopuud KUCIOpoOAa U

CTOPOHHUKUA TeOopuu (HIOTUCTOHAY, «Jlucconmanuss W accolualnus 4YacTHll B
pactBopax». Hanucanue scce 00 ucciaeoBaHUsIX B XUMUH.

3. HanoOmosnorusi u HaHoouorexHosorum (81 yac)
Teopusi (33 yaca): MHOTOypOBHEBOCTh OpraHu3allid KUBBIX CHCTEM.

OnpeneneHue MOHATHUN «HAHOCTPYKTYPBD», «HAHOSIBICHHS», «HAHOMPOLIECCHI»,
«HAHOTEXHOJOTUW». MOJIEKYJISIpPHBI W CYOKJIETOUHBI  YpOBHU OpraHU3aINU
YKUBBIX CUCTEM KaK YPOBHH HAHOMHPA.

buomakpomMoniekynbl  (OMOMOIMMEPHI): HYKJIEUHOBBIE  KHUCIOTBHI, O€JIKH U
nosmcaxapuabl. JTHK kak HocuTens M XpaHUTENb T€HETHYECKOW MH(OpMaIu B
KJIETKE.

Ocob6ennoctu ctpyktypbl PHK, €€ pons B caMoM JpeBHEM HAHOMPOU3BOCTBE
mwaHeTsl. CTpyKTypHasi opranuzarus u QyHkiuu OenkoB. CamoopraHuzanus H
Moaudukamus OenkoB. Onuromepusanus u arperanus OenkoB. OOpasoBaHHe
OeNKOBbIX HaHOKOMILIEKCOB. KOHCTpyHpoBaHuEe HAHOCTPYKTYp Ha OCHOBE OEJIKOB.
TPAHCIIOPTHBIE OCJNKU: OCOOCHHOCTHU PACIOJIOXKEHUS M (DYHKIIMOHMPOBAHUSA B
kieTke. CTpoeHue, pacroioKeHUe B KIETKE U (PYHKIUU OEJIKOB-PELETOPOB.

Crorictea JIHK, wucnonb3yemble B HaHOTEXHOJIOTHAX. (CaMOyJaBOECHUE
(ayropernukarus) JAHK. I'uOpuanzamnus HyKJIEMHOBBIX KHUCJIOT, €€ MPaKTUYECKOe
npuMeHeHue. AMI@uKanyus MOJIEKYJT HYKJICHMHOBBIX KHCIIOT, €€ MPaKTUYECKOe
npumeHeHue. OCHOBHBIE MOAXOJbl K CO3JAaHUI0. HAHOKOHCTPYKIMHA HA OCHOBE
HYKJIEMHOBBIX KHCJIOT. HanokoHncTpykuun Ha ocHoBe JIHK u 6enkoB. buouunsi,
UX IIPUMEHEHHE B UccienoBanusx cTpykrypol JJHK.

['eneTnueckasi MHXEHEpUsI KaK OAHO W3 HANpaBJIEHUH HAHOOMOTEXHOJIOTHM.
CrocoObl MOJy4YeHUs TE€HOB [JIsl BBEIAEHUS B JPYrod opranusM. TexHOoIoruu
NepeHoca reHoB B KIIETKY.

CtpykTypHas  opraHusanus  Iuta3MajgeMMbl  (KJIETOYHOW  MeMOpaHbI).
KoHcTpynpoBanne HaHOCTPYKTYp Ha OCHOBE OHOJIOTHUECKHMX MeMOpaH.



buonornueckre MeMOpaHbl B HAHOTEXHOJOTUSX. LIUTOCKENEeT KIeTKH Kak cucTeMa
HaHOBOJIOKOH.

OOmiass xapakTepuCTHKa IPOKApPUOTHUYECKUX OpraHu3MoB. lcnonb3oBaHue
OakTepuil B HAHOTEXHOJIOTHAX. HaHOKOHCTPYKIIMM Ha OCHOBE IPOKApUOT.
Mukpoopranu3MbI-OnOpeaKkTOpbl PEePMEHTOB.

Oco0eHHOCTH BIMSIHUSI HAHOYACTHUI] Ha KUBbIE OPTaHU3MBI.
[TpakTuka (48 yaco): Hanomup B mukpockorne. Co3znanue nHGOpMaImoOHHON

0a3bl 0O HAHOKOHCTPYKIUSIX M HAHOTEXHOJOTHSIX, pa3paldaThbIBaeéMbIX Ha OCHOBE
OcnkoB U OENKOBBIX KoMIUIeKcOB. (CpaBHEHHE [IBYX IE€pPEJBUTAIOITUXCS
HAHOYCTPOWCTB. Pelienue 3a1ay 1o teme «YpOBHU OpraHU3alUM KUBBIX CUCTEMY,
«buononmumepsr», «HanoOworexHomorun Ha  ocHoBe  cBoiicTB  JIHK»,
«Mcnonb30BaHME CBOMCTB IIPOKAPUOT B HAHOKOHCTPYKUUAX», «XHUMHUYECKHE
CBOMCTBA HAHOCTPYKTYP».

4. Hanoxumus (21 yac)
Teopusg (3 wuyaca): OCHOBHBIE TIIOHATASA HAHOTEXHOJIOTHH. YHUKAIbHBIE

XUMUYECKUE CBOMCTBA HAHOCTPYKTYP. HanoctpykTypel ¥ HMX CBOMCTBA.
YHUKanbHbIE CBOMCTBAa HaHomarepuaynoB. HaHoyctporictBa. HMHCTpyMEHTHI
HAaHOTEXHOJOrui. (OCHOBHBIE METOJBI IMOIYYEHUS HAHOCTPYKTYp. XUMHUYECKHE
METOAbl IIOJYYEHHs HAaHOCTPYKTyp. HaHomarepmansl Ha OCHOBe yriepona.
Hanonopomku 1 ux npumenenue. [loamMepHble HAHOKOMIIO3UTHI.

IIpaktuka (21 yac): IlpuroroBieHue M CBOMCTBA MArHUTHOM MKUIAKOCTH —

KoJutougHoro pactsopa marHeruta Fe3O4 B Boge. Ilomyuenue mnumpodopHOro
xene3a. Cemunap: HaHOBONOKHA M uX npuMeHeHue. HaHonBUrarenp M Kak €ro
caenatb. HaHOTpyOKM U UX IPUMEHEHHE.

5. KeiicoBbie npakTuku (24 yaca)
Teopus (3 yaca): Ucropust oTkpbiTHil. [lnecHeBbie rpuObl. XUMHUecKasi KOPPO3HUs.

[Ipaktuka (21 yac): M3ydyeHue XUMHUYECKUX CBOMCTB KOKa-KoJibl. M3ydenue

CBOMCTB IJIECHEBBIX I'pUOOB. M3yueHre XuMU4ecKorl KOPPO3HH.

6. JlerekTuBHBIe areHTcTBa (12 YacoB)
Teopus (3 daca): OTKpbITHS B 00JIACTH E€CTECTBEHHBIX HayK. JlexoMro3uims

OTKPBITHUS HA OT/ICTLHBIC DJIEMEHTHI.
[TpakTtuka (9 wacoB): PazpaboTka kBecTa Wiu UTPbl 00 OTKPHITHH.

7. TIpoekTHblii MeHeT:KMEHT (12 yacoB)
Teopus (3 uwaca): Crapran. MVP. Customer Development. Peinok. Konkyperius.




[Ipaktuka (9 yacoB): ['enepanus uaei ayia craprama. PazpaboTka u TecTupoBaHue
MVP. Co3nanne u tectupoBanue yeHauura. llemenonaranne no S.M.A.R.T. u
HADI. IlpoBenenue uccneaoBaHus KiueHTa. 3eUpHbIN TECT.

8. HUccaenoBareabckasi padora (18 yacon)
[IpakTtuka (18 yaco): [locTaHoBKa 1eei U 3ada4 ucclenoBaHus. BoiiBuxkeHue

runore3bl. PopMyimpoBaHue I1aHa uccnenosanus. [Iposenenue uccienoBanus.

9. NoaBenenue uroros padorbl STA-cTyaun (9 yacon)
[IpakTuka (9 yaco): IToroBoe TecTupoBaHue. 3aliuTa IpoeKTa.

I[Inanupyemblie pe3yabTaThl

[Ipu ocBoeHUM HpOrpaMMbl B MOJHOM 00BEME y y4aluxcs (popMHpYyrOTCS

CJIEAYIOIINE KOMIIETCHIUH:

Ilpeomemmnuie pesynvmamol:

— pacmmpeHve W yriayOJeHue 3HaHUM, yMEHUH W HaBBIKOB Yy4allUXcs IO
npeaIMeTaM — eCTECTBEHHOHAyYyHOro Iukjiaa (OMONOruM, XuUMuUH, (uU3MKe,
MaTeMaTHKE), MOJyYEHHBIX IPU 0OYYEHUH B IIKOJIE;

— 3HAHUe OCHOBHBIX IIOJIOXKEHMH €CTECTBEHHOHAYYHBIX 3aKOHOB, (DaKTOB U
KOHLEMUUNA, CTPOECHUS OHOJIOTMYECKUX OOBEKTOB MaKpo- U MHUKPOMUDA,
OCOOEHHOCTEW NPOTEKAHUS (PU3NOJOTMYECKUX IIPOLECCOB Ha KIETOYHOM,
TKaHEBOM U OPraHU3MEHHOM YpPOBHSIX OpraHU3alluy )KU3HU, OCHOBBI OMOXUMUHU
YeJI0BEeKa, IEPEIOBbIE HCCIEIOBaHMUS W TMPOEKTHbIE pa3pabOTKU B 00JIACTH
HAaHOTEXHOJIOTUH U NEPCIEKTUBBI UX IPUMEHEHMS,

— ymeHue OOBACHATH (PU3NYECKHE U XUMHUYECKHE OCHOBBI IPOTEKAHUS
NPUPOIHBIX SIBJICHUN U TporieccoB (PPQGEKThI MPU BO3IACHCTBUU PA3INIHBIX
MaTepHayoB, (U3MYECKHE aCIEKThl MOBEPXHOCTHBIX SBJICHUM U Jpyrue),
IUIAHUPOBAaTh W TPOBOJUTH €CTECTBEHHOHAYYHBIH SKCIEPHUMEHT; paboTaTh B
7a0opaTopur C pPa3IUYHBIM OOOpPYIOBAaHMEM U XHMUYECKUMHU PEaKTUBAMHU,
KPUTHUYECKH OILICHUBATh BOCIIPUHATYIO HH(OPMALINIO;

— @ladeHue OCHOBHBIMM TIOHSATHUSIMA M TEpPMHHAMHM Kypca, croco0aMu
MOMOJHEHUSI 3HAHUM 00 OOBEKTax M SIBICHUSX W3 Pa3JIMYHBIX MCTOYHHKOB,
00nafaloT KyJIbTypOH €CTECTBEHHOHAyYHOTO HCCJEIOBaHUS, HaBBIKAMU
IUTAHUPOBAHMS U TTPOBEJCHUS IKCIIEPUMEHTOB C KUBBIMH OObEKTAMHU.

Memanpeomemmnbwie pesyniomamel:

— CaMOCTOATENIBHOE OIPEJEJICEHUE 1IeJIM CBOEr0 OOYYEHHUs, COOTHECEHUE CBOUX

JNEUCTBUM C IIJITAHUPYEMBIMU PE3YyJIbTaTAMU;



OCYILIECTBIICHUE KOHTPOJSI CBOEM JEATEIBHOCTH B MPOIECCE TOCTUKECHHS
pe3ysibraTa, OIpEAeNeHUE CHOCOOOB JEHCTBUM UM KOppeKUHs HX B
COOTBETCTBUM C U3MEHEHUEM YCIIOBUM U TpeOOBaHMIA;
OTpe/ieNICHNE MOHATHI, CAMOCTOATEIbHBINA BHIOOP OCHOBAHUS U KPUTEPUEB IS
KJIaCCU(UKAILIMHU, YCTAHOBJICHUE MPUYUHHO-CIICACTBEHHBIX CBA3EH U aHAJIOTHUH,
IIOCTPOEHHUE JIOTMUECKOT0 PACCYKIECHUS U BBIBOJIOB;
CO3/1aHuE, TNPUMEHEHHE U IpeoOpa3oBaHUE 3HAKOB U CUMBOJIOB, MOJENEH
U CXEM JJIs pelieHus ydeOHbIX U TO3HaBaTeNbHBIX 3a/1a4;
OpraHu3anus y4yeOHOro COTPYAHHYECTBA U COBMECTHOW JI€ATEIbHOCTH
C YUUTEJIEM U CBEPCTHUKAMHU, (P(HEKTUBHON WHAMBUAYAIBHON U TPYINIIOBOM
paboThl, apryMeHTalMs U 3allUTa CBOETO MHEHMs, TPAMOTHOE HUCIIOJIb30BaHHE
KOMMYHUKAIIMOHHO-UH()OPMALIMOHHBIX CPEICTB IS JOCTUKECHHUS
IOCTABJICHHOW IIeIM U pa3pelieHre KOHQIMKTOB Ha OCHOBE COIIACOBaHUS
ITO3UIIMHI U y4€Ta HHTEPECOB.
JTuunocmmuoie pezyniomamoi:
TOTOBHOCTbh M CIIOCOOHOCTh OOYYaIOMIMXCA K CAMOPAa3BUTHIO U JTUYHOCTHOMY
CaMOONPEEIIECHUIO;
aKTUBHOE BKJIIOYEHHE OOy4arolmuxcs B MPOLECChl CAMOBOCHHUTAHUS,
CaMOIIO3HAHUS, COITMATHM3AIIHH;
dopMupoBaHrEe COMATBHBIX 1 KOMMYHHUKATUBHBIX KOMIIETCHIIN;
JaJibHENIIIee pa3BUTHE KPUTUYECKOTO MBILIUICHUS, TBOPUYECKOTO MOTEHLHUANA,
UCCIIEIOBATEIBCKUX KaUeCTB JIUYHOCTH;
MOBBIIIEHHE HHPOPMALUOHHON KOMIIETEHTHOCTH 00YYaIOIUXCs;
KOTHUTUBHOE W  MOTHBAI[MOHHO-JIMYHOCTHOE  pPa3BUTHE  OJAPEHHBIX
oOyugarommxcs,
dbopmupoBaHre MPohEeCCHOHATBPHOTO CaMOOIpPEACICHUT OO0ydJaroluXxcs B
COOTBETCTBUM C WX JKEIAHHUSIMH, CIOCOOHOCTSIMH W WHIWBUIYaTbHBIMU
0COOEHHOCTSIMHU.
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MeToauueckoe odecrnedyeHne 00pa3oBaTeJbLHOI0 Mpoecca

JUis OCBOEHMsI MpOrpamMMbl HCIOJB3YIOTCS pa3HOOOpa3Hble IpPUEMBI U
METOJIbl OOY4YE€HHsS W BOCIHUTAHUS, BBIOOP KOTOPBIX OCYLIECTBISIETCS C YyYETOM
BO3MOXKHOCTEH  OOyYarommxcs, WX BO3PAaCTHBIX H  TMCHUXO(PHU3UUIECKHUX
0COOECHHOCTEH.

Hcnons3zyembple MeTOAbl OOYyYEHHMs, KIACCU(PUUUPYEMBIE IO HCTOYHHKY
3Hanui H. M. Bep3ununeim u B. M. KopcyHckoi:

— Haensouvle Memoobl. JEMOHCTPALMM HATYPAJIbHBIX OOBEKTOB IPUPO/IbI, ONIBITA,
U300pa3UTEIbHBIX CPEACTB HAIVSIAHOCTH  (Tabiuupl, ¢GuiabMma, KapTuH,
PHUCYHKOB, cXeM, IIabJ0HOB, 00pa3lioB, MyJSDKEH M Mojee OHOJOrHYecKux
00BEKTOB);

— cnogecuvie Memoobl. CIOXKETHBIN, WUTIOCTPAaTUBHBINA, HWH(OOPMAIMOHHBIN
pacckas;  JeKUuus;  OObACHEHHE,  JOKa3aTelbCTBO;  OOBSCHUTENBHO-
WTIOCTpATUBHASL U ABpUCTUYECKas Oecena,

— npakmuyeckue Mmemoobl. Ta0OpaTOpHbIE pPabOTHl W TPOBEJICHUE OIBITOB,;
pacrmo3HaBaHHE U OMpEeNieHHe TMPUPOAHBIX OOBEKTOB, HAOMIOJEHHE 3a
MPUPOTHBIMH SBJICHUSMU, UX OMMCAHUE; SIKCIIEPUMEHT;

— Memoovl  MYTbMUMEeOUUHO020  O00VUYeHus.  MYJIbTUMEIUWHAs  JICKIHA,
BUpTyalbHasl MpakThyeckas paboTa, MPOCIYIIMBAHUE 3BYKOB MPUPOIBI,
roJIOCOB MTHUL; paboTa ¢ 00yYaloIMMH KOMIIBIOTEPHBIMU HpOrpaMMaMu U
y4eOHBIMU UTPAMU U JIPYTHE.

— uepogvle memoowl (IeI0Bas UTPa).

[IporpamMma cTpouTcs Ha CIEAYIOMUX AUAAKTHYECKMX NPUHIMIAX O0mIen

NeJaroruku:

— npunyun  Hayusocmu (OTOMpaeMoe€  COAEp)KaHue  JODKHO  OTBEYaTh
JOCTHKEHUSIM HAYKH B COOTBETCTBYIOILIEH 00JIaCTH 3HAHMI);

— NPUHYUN CUCMEMAamuyHocmu u nociedosamenvHocmu (IOCIE0BATENIbHOE, C
Y4E€TOM JIOTMKH KOHKPETHOM HAyKM W HHTEJUIEKTYaJIbHBIX BO3MOYKHOCTEU
o0y4JaroImxcs, pa3BepThIBAHUE COJIepKaHUS 3HAHUMH, Croco0oB
JESATEIbHOCTH);

— npuHyun co3Hanus o00yyeHus (3HAHUS CTAHOBSITCA JOCTOSIHUEM YEJIOBEKa B
pe3yNbTaTe CaMOCTOSATEIBHON CO3HATEIBHOM JAESTENBHOCTH);

—  NPUHYUN AKMUBHOCMU U CAMOCMOAMENbHOCTNU,

—  NPUHYUN HA2TIAOHOCMU,

— npunyun odocmynHocmu (ONTUMANBHBIA JJIi YCBOCHHS O0BEM Marepuala,
nepexo OT IPOCTOTO K CI0KHOMY, OT U3BECTHOTO K HEU3BECTHOMY);



— npuryun
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OCHoeamejllbHocmu

(momyuyenue

XOpOILIO OCO3HAHHBIX,

CHCTEMAaTHU3UPOBAHHBIX, CBSA3AHHBIX C MPAKTUKOW 3HAHWI, OCBOCHNUE YMEHUH U
HaBBIKOB);

— npuryun
MMPaKTHYCCKUX

nociueooeamebHoCmu
3aJITaHU U

(ctporas
MIPOXOXKACHUS

IIO3TAITHOCTD BBIITOJIHCHUA

pasaciioB, HMX  JOrM4YcCKas

MMPECMCTBCHHOCTD B IIPOLICCCC OCYHICCTBJ]GHI/IH);

— npuryun ceAasu 06yqeﬂu}z C npaKmuquKoﬁ aeﬂmeﬂbHOCWIbiO, pPeaiuiamMU HCUSHU,

— NpUHYUN eouHCcmea O00PA308AMENbHBIX, PA3GUEAIOWUX U BOCHUMAMETbHbIX
@yHKyuti obyuenus.

B xoxe 3aHsaTHi 0053aT€NbHO OPraHU3yIOTCA PU3KYJIBTMUHYTKU JJI CHSTHS

CTaTUYECKOro HampspkeHus (mpoduiiakTrka 3a00JeBaHUN OMOPHO-ABUTATEIILHON

CI/ICTGMI)I); OTACJIbHBIM KOMIIJIICKCOM yr[pa)KHeHI/Iﬁ IMPOBOAUTCA IPCAYIIPCIKIACHHC

OJIM30PYKOCTH.
@DopMBbI ATTECTALMUA/KOHTPOJIS
1 rox o0yueHusi
Ne i/ Paznen Jnarnoctuyeckui MaTepuall
1 Beenenue aHKETHUPOBAHUE, TECTUPOBAHUE
5 EcTecTBeHHOHayu4HbIE  OTKPBITHS. | MOAOOPKA CTATEH WM MPE3EHTALN
JloCTHKEeHUS HAYKH U TEXHUKH
3 Opranuzanus IIPOEKTHOM M| 3cce
UCCIIeI0BATELCKON PabOTHI
4 PU3HYECKO-XUMUYECKas TECTUPOBAHUE, 3aLUTa IPOEKTA
nabopaTopus
5 DK0JI0r0-0MoJI0rnyecKast 3aIlKTa MPOeKTa
nabopaTopus
6 Hanomnaboparopus 3alIKTa IpOeKTa
ITonBenenue UTOTOB paboThI | 3alKTa WHANBUIYATBHOTO MPOEKTA
7 oowvenunenus u STA-cTynuu WJIM UCCIIEIOBATEIBCKOM padOTHI,
KpPYIJIbIN CTOJ
2 rox o0yuyeHnust
Ne i/m Paznen Jnarnoctnyeckuid MmaTepuall
1 BBenenue aHKETHUPOBAHUE, TECTUPOBAHUE
2 Juanoruka cTuiaedl B Hayke Ha | MoAOOpKa cTaTel WM Mpe3eHTalus
npuMepe XUMMUU
3 Hanobuonorus U | peuieHue 3aaad
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HaHOOMOTEXHOJOTUHU

4 Hanoxumus TECTUPOBAHUE, 3aLUTa IPOEKTA

5 KeiicoBble IPaKkTUKH 3aIlMTa IPOEKTa

6 JleTeKTHBHBIE ar€HTCTBA 3aIMTa IpoeKTa

7 [IpoekTHBIN MEHEIKMEHT 3aI1UTa KOMaHIHOI'O IIPOEKTa

8 HccnenoBatenbekas padbora 3allATa UHAWBUAYAIbHOIO IIPOEKTA

WM UCCIIEI0BATENIbCKON pabOThI

9 IlonBenenue UTOTOB paboThI | 3aIMTa NPOEKTa, KPYIJIbIi CTOJ

oobenuHeHust U STA-cTyuu

YcioBus peanu3zanuu NporpamMmsbl

[Iporpamma peanusyercs Ha 6aze 'AYJIO MO «MOIJIO «Jlammanausy.
3aHATUS Ay TUTOPHBIE, MPOXOAST B CIIEHMAIIBHO 000PYIOBAaHHBIX TOMEIIECHHUSX.
[Tomemenue:

— OTKpBITOC IMOMEIICHHE, JOMYyCKAMIIee MePECTaHOBKY MeOeau Moj| yueOHYIo
3aaqy,

— 30Ha JUI XpaHCHUS TEXHOJOTHUCCKUX MOJTYJICH,

— MOJIYJIH ISl XpaHCHHS JTHYHBIX BEIICH,

— MECTO JIJIs1 3apSAIKHU TaKETOB,

— 30Ha Touku goctyna Wi-Fi.

O6opynoBaHue:

— TIPOEKTOp,
— HACTEHHBIW 3KpaH,

— CTaUMOHApPHBIN KOMITBIOTED,

— HOYTOYKH,

— TIPUHTED,

— KOJIOHKH,

— JIOMOJHUTEIbHbBIE CBETHIIbHUKH,

— PpaKoBHHA,

— CTEKJISTHHAs XUMUYEecKas Mocyia U PeaKTUBBI,

— wmoxaynu STA-cryauu (Science+Technology+Art),
— Keuchl uQpoBoii labopaTopuu,

— Kkeiic «Science-In-Box».
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IlepeyeHb y4eOHO-MeTOAUYECKOr0 O0ecriedeHus 1 Pa0oThl 00y4AKIIHXCS
o pa3jejiaM NporpaMmbl

1. Monynu STA-ctyauu (mkonsHas iura POCHAHO).

STA kak nuHelka y4eOHO-METOAUYECKUX KOMIUJIEKTOB MPEACTaBIseT OO0
oOpa3oBaTelbHblE MOJIYJIM — TMPOEKTHBIX M HCCIEAOBATENIbCKUX  3ajad,
MO3BOJISIONIMX B COCTaBE IPYMIIbI 0 25 YeJOBEK U3y4aTh aKTyajbHbIE MPOOIEMBI
pPa3BUTHSI COBPEMEHHOI'O BBICOKOTEXHOJIOTMYECKOro Ou3Heca, HaHO-, Ouo-,
KOTHUTHUBHBIX TEXHOJIOTHH.

Kaxapiif MOIyns COAEpKUT B cede MOJHBIM pa3gaTOUYHbIN IMAKET «IO
KIIIOYW», TMO3BOJISIIOIIMNA peanu3oBaTh y4deOHyr0 3amady or 1 go 36 yacoB
TPYJOEMKOCTH:

— Monynsl'ua: mocodue nius STA-aucToB,
— STA-BeaeHue: mocodue I opraHu3aropa padboThl ¢ MOIYIIEM,
— MaTepualbl JJIs UCCIIEI0BaHUM,
— 0o0pa3Iisl u3eui,
— HWTPBI,
— MYyJIbTUMEIHAMAaTEePHAIHI,
— pa3maTto4Hblid MaTepuan (TaOiuIbl, oOpaslibl, o0ydYaroue U pa3BUBAIOLIUE
urpsbl, Tabauna MenjeneeBa, Tabiuia paCTBOPUMOCTH, IIBETOBOM KPYT).
BuneodparmeHTsi:
1. «A y Bac TMNKUNA FEKKOH?»
2. «bHOTeXHOIOTHH paCTECHU.
3. «'uppodoOHbIE KUIKOCTHY.
4. «Ucropun uzobperenuit. Cynepkiein».
5. «Kuelt u ucnpiTanre pa3IuyHbIX KIIEEBY.
6. «OXoTAmuics reKKoH.
7. «2ddekt moTocay.
2. ABToHOMHas (pusnyeckas nadoparopus «Science-In-Box» (POCHAHO).

Munu-nabopaTtopusi, moMelIeHHast B OJUH Keilc, 00ecreunBaeT mpoBeIeHNe
oomee 50 pa3HOOOpPA3HBIX ONBITOB, pa3JCIICHHBIX Ha 4 OCHOBHBIX OJIOKa
(rumpodoOHBIE KUIKOCTH, TOKOIIPOBOIAIINE BEIIECTBA, MATHUTHHIC BEIIECTBA U
aNbTEpHATHBHAS DHEPreTUKA) U TO3BOJISET B JOCTYMHOUW (opMe pacckazaTth O
HEMPOCTHIX JUISI TTOHUMAaHUS IWIKOJbHUKAMHU SIBJICHUN (ITOBEPXHOCTHO-AaKTUBHOE
HaTsDKEHUE, YIJIbl CMAaYUBaHUS, MAaTHETHU3M H JIp.).

Kaxnp1ii kelic coIepKuT:

— MOApOOHas MHCTPYKIIUS MO paboTe ¢ «4EMOJAHOM,
— METOJUYECKOe TOocoOue IS YYHUTeNs, pa3padOTaHHOE B COOTBETCTBUHU C
dI'OC,
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— MaTepHabl Uil UCCIeI0OBaHUI (PEaKTUBBL, TPUOOPHI),

— BCIIOMOTaTeJIbHbIE KOMIIOHEHTBI, HEOOXOIUMBbIE i COOJIOJECHUS TEXHUKHU
0e301MmacHOCTH (0OYKHU, IEPUYATKH U JIp.).

3. MoaynbHas cucTeMa D3KCIEpUMEHTOB Ha 0a3e IU(POBBIX TEXHOJOTHH.

Kommekt «EctectBo3nanne» (PROLOQ).

[udpoBas maboparopusi OCHOBaHA HAa  ABTOHOMHBIX  HH(PPOBBIX
U3MEPUTENBHBIX MOAYJSAX, KaKIbIH M3 KOTOPBIX MOXET OBITh PACCMOTPEH Kak
CaMOCTOATENbHBIN PETUCTPaToOp JAHHBIX, MO3BOJISIIONIMI 3allUChIBaTh U XPAHUTh
3HAYEHUS U3MEPSIEMBIX BETMYMH HE3aBUCUMO JPYT OT Apyra.

B cocraB kxoMmriekTa BXOAAT:

— Kelc,

— KOMMYHHKATOP MYJIbTUCUCTEMHBIN,

— KOMIUIEKT KabeneH,

— MOJYJIU JUIsl U3MepeHus (PU3NUECKUX XapaKTEPUCTUK CPEIBbI,
— mporpaMmMmHoe obecnieueHue «EctectBo3Hanuey,

— y4eOHO-MHCTPYKTUBHBIC MaTepUAIIbI JIJIsl YUUTENS U YUCHUKA,
— TIEPCOHAIBHBIN KOMITBIOTED.

Heo0OxoaumMocTh MCHOIB30BaHUSI COBPEMEHHBIX MU3MEPUTEIBHBIX MPUOOPOB

orpaxkena B PI'OC.

4. KoMIIbIOTEpHBIE TPOTPAMMBI:
1. Google Chrome (Google Inc., CIIIA).
2. Microsoft Word 2007, Microsoft Excel 2007 (Microsoft, CILIA).
3. Statistica 8.0 (StatSoft Inc., CIIIA).

JIMarHOCTHKA Pe3yJIbTATUBHOCTH 00pa30BaTeJIbHOIO MpoLecca
Cucrema ouneHKHN U (PMKCUPOBAHUSA Pe3yJIbTaTOB

B mporecce oOydeHHsI OCYIIECTBISETCS KOHTPOJIb 32 YPOBHEM 3HAHUU W
yMEHUN 00y4aronIuxcsl.
OcHoBHEIE METOIbI KOHTPOJIS: HaOJIr0IeHuE, cobeceoBanue,

CaMOCTOATEBLHBIC 3aaHMs, 3aJaHus TI0 MA0JIOHY.

Cucrema MOHUTOpPHHTA pa3paboTaHa 1o BUAaM KOHTposs (Tadm. 1):

— B600HbIIl - WMEET JMArHOCTUYECKHE 3a7a4d W OCYIICCTBIISICTCS B Hadale
y4eOHOTO Toja C IEJbI0 OMPESICHUS HadaJdbHOTO YPOBHS IOATOTOBKH
OoOy4JaroIMxcs, WMCIONUXCS 3HAaHWUH, YMEHUH W HaABBIKOB, CBS3aHHBIX C
MIPEACTOSAIIEH IS TEIILHOCTHIO;

— NpOMENCYMOUHbILl - OCYIIECTBISIETCS B CepeAuHe Y4YeOHOro rojga u
MPEANOIAraeT OLEHKY TEOPETUYECKUX 3HAHUM W TPAKTUYECKUX YMEHUU H
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HAaBBIKOB y4JallluXCsA B COOTBECTCTBUU C p33pa6OTaHHBIMI/I KpUTCPUAMHA C LCIIBIO

OOCHKH OCBOCHHA COICPIKAHNA HOHOHHHT@HBHOﬁ O6IH€06p&30BaT€HBHOﬁ

POrpaMMBbl;

—  UMo208vlll — IMPOBOAUTCA B KOHIC y‘I€6HOI‘O roga u IpcaIojaract OUCHKY

TCOPCTUICCKUX 3HAHUU U IMPAKTUICCKHUX YMeHI/Iﬁ N HAaBBIKOB IIO HTOram

oOy4JeHHS.

Pe3ynbTarhl 3aHOCATCS B CBOAHYIO TaOJIHUIYy PE3yJIbTaTOB 00ydYeHHS (Tal0I. 2).

1. BBoaHas (mpeaBapuTe/ibHAas) AUATHOCTHKA
10 J0MOJHUTEIbHO 0011e00pa3oBaTeIbHOM IporpamMme

Tabnuna 1
[IpenBaputenbHas AMAarHOCTUKA
Kpurepun onieHkn HayaabHOU [Toxazarenu
MOATOTOBKH yUalllUXCsl, CBI3aHHBIC
C IPEACTOSIICH NI TENbHOCTBIO:
l. Hanuuyme 3HAHWI MO OCHOBHBIM | l. BIIaJiee€T 3HAHUSIMU IO  OCHOBaM

MpeIMETaM IMKOJILHON MPOTPaMMEI;
2. ymeH#e paboTaTh Ha KOMIBIOTEPE
B iporpammax MS Office;

3. yMEHUE paboTtatb C
7a00paTOPHBIM  O0OpPYJOBAaHHEM U
pCaKTUBAMU;

4. cobmoath MOCIEI0BATEIHHOCTD
B paboTe;

5. yMeHue

BBIICPKHUBATH  TCMII

paboThl W JOBOJUTH pPabOTy [0

KOHIIA,;
6. yMEHHUE aHaJIM3UPOBATh,
000011aTh, CUCTEMATU3UPOBATH

MOJyYEHHYI0 HH(POPMAIHIO.

IIKOJBLHOM OHMOJOTHM, XUMHUU, (U3UKH U
MaTEeMaTHKE;

2. yMmeeT HaOuparh TEKCT, paboOTaTh B
tabmuma Excel, coctaBnsaTh nmpe3eHTanum;

3. WMeeT HadaJdbHBIE HABBIKM PaOOTHI C
WHCTPYMECHTAMHU U MaTepUATIAMH,

4. crapaetcsi cOONIOIaTh TEXHOJIOTUYECKYIO
MIOCJICIOBATEIHLHOCTh B paboTe;

5. paboTaeT B cpeHEM U BBICOKOM TEMIIE,
BJyMYHBO, YCEP/IHO;

6. OCYIIECTBIISIET HEOOXOIUMbIC

MBICJIIMTCIIBHBIC OIICPAIlH.

Mamepuanvl mecmuposaHuti, 60npocsl cobecedosaHull, Kpumepuu oyeHKU pabom

CM. 6 NPpUTIOIHCEHUU.

Huskuti yposenv — oOydaromuiicss co 3HaYUTEILHON MOMOIIBIO TIeJarora u

AOMOJHUTCIIbHBIX CIIPABOYHBIX MATCPHAJIOB OPHCHTUPYCTCA B COACPIKAHUHN

y‘IC6HOFO Marcpuaia U 1acT ONPCACICHUC IMTOHATHUAM, OCBONJI OTACIbHBIC HABBIKU

U yMeHusl. BrimonHseT TectoBblie 3a1anus Ha 23 0ajuia 1 MeHbIie (64 % u Hike).
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Cpeonuii yposeHb — TOUYTH TIOJTHOE YCBOEHHE Y4eOHOTO maTepuana, JaeT
MPaBUJIBHO pelaeT OOJIBIIYI0 YacTh BOIPOCOB M 3aJlaHUN, WHOT/AA Tpedyercs
nomoltip nexarora. OJIHaKO HE BCE OTBETHI MOJHBbIE U HYXKJAIOTCS B YTOUHECHHH;
JIOMYCKaeT HETOYHOCTH B paboTe. BrinomnHsieT TecToBbie 3a0aHus Ha 24—29 Gamios
(65-79 %).

Buvicokuii yposenv — 00yHaroluiics CaMOCTOATEIbHO OPUEHTHPYETCS B
CoJIep>KaHUU MPONUICHHOTO yueOHOro MaTepuaa, IpUHUMAET aKTUBHOE Yy4acTHE B
OTBETaX Ha BOMPOCHI, IOJHOE YCBOCHHE COJACpKaHHUS ydeOHOro MaTepuana,
criocoO€H JaTh OIIEHKY COOCTBEHHOM pabore (5 OamioB). BeImosiHsIET TeCcTOBBIE
3ananus Ha 30 6ayioB u 6osee (80 % u BbIIIIE).

Tabmauia 2
CBoanast TabiMua pe3yJibTaTOB 00y4YeHMsI
110 JOMOJHUTEIbHO 00111e00pa3oBaTeIbHOM IpOorpamMme
«JlabopaTropusi eCTeCTBO3HAHUS

[Tenaror mom. o6pazopanus Hyxuosa O. K..
roJi oOy4eHus

rpynra Ne
Orenka
No dHO TEOpETHUECKIX Orenka EIpaKTHHeCKHX TBopueckue
1/t | 06y4aromerocs SHAHILH YMEHUI 1 HaBBIKOB CIIOCOOHOCTH
B I1 " B I U | B|lOolmu

1.

2.

3.

4,

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Cpennuii 0ann

IHoka3aresnn ocBOeHHS TONMOJHUTEIbHOH 00111€00pPa30BaTEIbHOM IPOrPAMMBbI
YpoBHU 0CBOEHHUSI POTpaMMBI (B %):




Huskuit

23

Cpennuit

Bricokuit

YpoBHU 0CBOEHHS TPOTPAMMBI

Hwuzkuit ypoBeHb

Brnageer  MUHUManbHBIMM  HayaJdbHBIMM  3HAHUSIMU,
YMEHUSIMU U HaBbIKAMU, 33JJaHUSI IPAKTUYECKOTO XapakTepa
BBI3BIBAIOT 3aTPYAHEHUS NpPH BBIOJIHEHUH, HEOPEKEH C
J1a00paToOpHBIM 000PYIOBaHUEM U PEAKTHBAMHU, HE YCIICBACT
BBIIIOJIHUTh caM paboTy 10 KoHma. He ywactByer B
JIUCIyTaX, OOCYXJIEHWH  TPOEKTOB, HE  MPOSBISAET
aKTUBHOCTb IpU paboTe KpyIJoro croja, ciado pa3BUTO
yMeHHe paboTaTh B rpyIIe.

CpenHuil ypoBEHb

O6namaer 0a30BbIMU 3HAHUSAMH, YMEHHUSIMHU, HaBBIKAMH IIO
pazzieramM eCTECTBEHHBIX HAayK, OCBOMJI OCHOBHBIE 3aKOHBI
NPUPOBL. 3aMHTEPECOBAH B pabOTe, HO HE BCETr/Aa MPOSBIISET
YCTOMYMBOE BHUMAHUE K BBINOJHEHUIO 33JJaHUS U JOJDKHYIO
aKKypaTHOCTb B XOJie paboTel ¢ 00pa3oBaTelbHBIMU
MOAYJIAMH U 0o0opyaoBaHHEeM. MOXKET 3allluTUTh CBOM
IIPOEKT, HO HE 3aMEYyaeT HEJAOYEThl B IIPOEKTaX JpPYTrux
YYaCTHUKOB TPYMIbL. YMeEEeT paboTaTh C JUTEPATypoOu, HO
MPUBJICKAET MaJI0 HCTOYHUKOB. PaboTaeT B mporpammax MS
Office, Ho He BiIaneer npueMamu padoTh B Statistica.

Bricokuit ypoBeHb

OcBoun Marepuan B MOJHOM 00beMme, 00JagaeT MPOYHbIMU
3HAHUSMM 3aKOHOB, KOHIEMIMH, (hakTOB (hU3UKH, OMOJIOTHH
1 XUMUH. 3aMHTEPECOBaH, IIPOSIBIISCT YCTONIYMBOS BHUMAHUE
K BBIIOJHCHUIO IPAKTHYSCKOTO  3aJlaHMs, Ioa0upas
HECTaHJapTHBIE MMyTH €ro pereHus. Kputnueckn orieHUBaeT
BBICTYTIICHUS BCEX YJICHOB TPYIIIIBI. AKTHBHO
B3aMMOJICUCTBYET c JIPYTUMU y4aCTHUKaMHU
o0pa30oBaTeILHOTO TMpOIecca W BKJIIOYACTCS B IPOIECCHI
CaMOBOCITUTAHUS, CAMOITO3HAHHSI, COI[HAJIN3ALIHH.
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aucuuiinH. M3 merogmueckoro omnbita nporpammbl  «lllkosmbHas Jlura
POCHAHOY. — CII6.: IlIxonsHas aura, 2015. — 106 c.

15.F0mkoB A. H. STA-Benenue «HanoOuonuka. I'ekkon+». — CII6.: [lIkombHas
aura, 2016. — 24 c.

16.FOmkoB A. H. STA-Benenue «HanoOumonmka. Dddext nmorocan — CII6.:
[IIxoabHas aura, 2016. — 24 c.

Chnucok JUTEPATYPHI JJId YIAIIIUXCH

1. Az6enp A. A., WUmomwmn JI. C. Terpagb KeWCOBBIX NPAKTHK: OMBIT
caMOCTOATENbHBIX uccienoBannii B 8-9 kmacce. Yacts 2. — CII6.: [IkompHas
nura, 2014. — 48 c.

2. AxMeroB M. A. BBejeHre B HAHOTEXHOJOTUU. XUMHUA. Y4eOHOE mocooue st
yuamuxcsi 10-11 kmaccoB cpenHux 0011e00pa30BaTeIbHBIX YUPESKICHUNA. —
CII6.: OOpazoBarenbHblil 1eHTp «Yuactue», OOpa3oBaTelbHBIC MPOEKTHI,
2012. — 108 c. (Cepus «Hanomkomay).

3. I'ypeunr E. A., Kyapsmos E. C.. Moaynel'ua. «3Bykonayka». — CIIG.:
[IIxonwHas aura, 2016. — 8 c.

4. Kypba A. U. Moaynsl'un «Jlabopatopus Kora HIp&munrepay». — CIIO.:
IlIxonwHas aura, 2016. — 48 c.

5. Makcumona E. b., bounapenko @.B., Kyapsamos E.C.. Moaynel'ug «3enénbie
ouorexnonorum». — CII0.: IlIxonpHas nura, 2016. — 28 c.

6. Teiinop ., I'pun H., Crayr V. buonorus: B 3 1. / 3-¢ uzn. — M.: Mup, 2004.
T.1.—454¢.,T.2.—436¢., T. 3. —451 c.

7. YBiekaTenbHbId MUP HaHOTexHoJOrui. TekcTel W 3amanus. Beimyck 2.
Pabouast tetpanp mist mkoabHuKoB / Coct. E. W. KazakoBa, A. I'. Tsarasiii. —
CII0.: HIxonpHas ura, 2015. — 56 c.

8. DHumkmoneaus s AeTei (OMOJIOTHus, SKOJOTHS, YelloBeK) — M.: ABaHTa +, T0]I
BBITTyCKa 3HAYCHUS HE UMEET.

9. IOmkoB A. H. Moaynel'un «HanoO6uonuka. I'ekkon+». — CIIO6.: IllkonpHas
nura, 2016. — 8 c.

10.FOmkoB A. H. Moaynsl'un «Hanobuonuka. Dddexr motocay — CIIO.:
IITxoapHas aura, 2016. — 8 c.
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JJIeKTPOHHBIE 00pa3oBaTeibHbIe pecypcbl (JOP):

Hanometp. HanoTexnomorndeckoe coo0inectBo - http://www.nanometer.ru/
Hayunas snexktponnas ouodauoreka elibrary.ru - http://www.elibrary.ru
YuuBepcurerckas oudnmoreka onain — http://www.biblioclub.ru/
@denepanbHblii  HEHTp  WHMOPMALMOHHO-00PA30BATENbHBIX  PECypCOB
http://fcior.edu.ru/

[IxonpHas mura POCHAHO - www.schoolnano.ru/

OBC UznarensctBO «Jlanby - https://e.lanbook.com/

DeMeHThI 00bIIoN HaykH - http://www.elementy.ru/



http://www.nanometer.ru/
http://www.elementy.ru/
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Hpunoxenne 1

1. IlpumepHbIe BONPOCHI 10 OCHOBAM €CTEeCTBEHHBIX HAYK /ISl BXOJHOIO
KOHTPOJIsI

1. 3aKOH cOXpaHEHUs SHEPTUU — ITO:
1) mepBoe HAYAJIO TEPMOTUHAMHUKH;
2) TpeThe HA4YaJI0O TEPMOJUHAMUKH;

3) BTOpO€ HAa4yaIo TEPMOJIMHAMUKH.

2. 3aKOH BCEMHUPHOTO TATOTCHUS SIBIIICTCS:
1) TMHAMHYECKHM;

2) SMIIUPUYECKUM;

3) CTaTUCTHYECKHM.

3. VYkaxuTe TMpaBWIBHYIO IIOCIEAOBATEIBHOCTE B CTPYKTYPHOH HepapXuu
Meramupa (0T O0JIBIIETO K MEHBIIEMY ):

1) BcesienHast;

2) MeTarajlakTuKa;

3) rymanHOCTH OpPHOHA;

4) 3Be3a.

4. CaMbIM pacupoCTpaHEHHBIM XMMHUYECKUM AJIEMEHTOM siJipa 3€MJIH SIBJISICTCS:
1) kpeMHuUi;

2) #xejie3o;

3) anoMuHUI;

4) KUCIIOPO/I.

5. Kakoe 3HaueHne uMeeT JJis1 OpraHnu3Ma BbIJICJICHUE TToTa?

6. Tepmoc coctouT W3 KOJIOBI MMEIOIIECH NBOWMHBIE CTeHKH. M3 mpocTtpaHcTBa
MEXIy CTCHOK BO3AyX OTKadaH. Kpome TOro, CTEHKHM KOJOBI JeJaroT
3epKaJbHbIMU. 3a4€M OTKAYMBAIOT BO3AYX U JENA0T CTEHKU 3€pPKaJIbHbIMU?

7. Bpauu mna uccnenoBaHus 3yOOB MHOT/IA BBOMST B POT MallMeHTa 3€pKajblle.
[Ipu 5TOM 3epKalblie npeaBapuTeabHO HarpeBaroT 3auem? KakoBa MuHHManbHas

TeMIiepaTypa, 10 KOTOpOM HY>KHO HarpeThb 3epKaiiblie?

8. [Touemy HeNb34 TYIIHUTH BOJION TOPSIIMI KEPOCUH UM OCH3UH?
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AHKeTHpPOBaHUeE

1. 4 npumien ciona, MOTOMY YToO ...

2. Y MeHs XOpOIIO MOJy4YaeTcs ...

3. MHue TpyaHo naercs ...

4, S xoten Obl HAYUUTCS ...

5. MHe uHTEepecCHO ...

6.  MHe cky4HO/HE HPABUTCH ...

1. WneanbHOE 3aHATHE IJI1 MEHA — 3TO ...

8. [To KakuM KPUTEPUSIM ST MOTY MOHATb, YTO JJOCTUT LI€TTU paOOTHI B

cTyauun?

2. IIpome:xyTOYHAS TMATHOCTHKA
110 JOMOJIHUTEJIbHOU 00111e00pa30BaTeIbHOM porpaMmme
Tabnua 2
[legaror /o
Ha 0aze
I'pynna Ne roj oOy4eHus
YpoBeHb TEOPETHUUECKUX 3HAHUWM IO pa3feny (Teme) u/
W
YpoBeHb  MPAKTUYECKUX YMEHMW W  HABBIKOB MO  pazaeny  (Teme)
dopma IPOBEIECHUS
No ®UO yyamerocs KonuuectBo
/1 OasoB

SRl R A
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IIpumepHbIe BONMPOCHI 10 OCHOBAM €CTeCTBEHHBIX HAYK JIJIsl POMEKYTOYHOT 0
KOHTPOJIs1 (MaKCUMaIbHO — 37 O6alIOB)

1) Kakoii U3 yriepoaHbIX MaTepHaioB UMeCT MOJIeKysipHoe cTpoeHue? (1 6as)
a) anMas, 0) rpa¢ur, B) ¢pyimeput Ceo, T') IBYXCTEHHBIE YTIEPOIHbIE HAHOTPYOKH.
2) Kaxkoii U3 yriepoHbpIX MaTepUaioB MOKHO pactiaBuTh? (1 6aJw)

a) rpadut, 6) dymieputr Ceo, B) pymieputr C7o, T) OJHOCTEHHBIE YTIIEPOJIHbIE
HAaHOTPYOKHU.

3) Kakas 13 nepeuncieHHbIX HIKe nap — romosnoru? (1 6asmn)

a) rpadutr u rpaden, 6) dymnepen Ceou ¢ymiepen Cgs, B) OJIHOCTECHHBIE U
JIBYCTEHHBIE HAHOTPYOKH, T') HM OJHA U3 TIap a)-B).

4) B kakoM KauecTBe YIJIEPOJHbIC HAHOTPYOKH HE MOTYT OBITh MCIIOJIb30BaHbI? (1
0aJj1)

a) B KayeCTBE CBEPXIIPOBOJSAIIEIO MaTepuana, 0) B KayecTBE marepuana Jyis
MOTJIOIIEHUS PAJapHOrO HU3JIY4YeHHs, B) B KaueCTBE J00ABKHU MpPU MPOU3BOICTBE
OJIeXAbl JJI1 KOCMOHABTOB M TOXAPHBIX, I') B Kauye€CTBE YYBCTBUTEIBHOTO
KOMIIOHEHTA Ta30BbIX CEHCOPOB.

5) Bepnbl 11 ciieayromue cyxaeHus 00 yriaepoaHbix Hanomatepuanax (1 6aswr):
A) VriepoaHsle HAHOTPYOKH IPOBOJAT ODICKTPUUECKHM TOK JIydllle MeEIu
B) HekoTopsie coeaunenust GyiepeHOB MOTYT OBITh MCIIOIB30BAHBI B COJTHEYHBIX
Oarapesx.

a) Bepno Tonbko A, 6) Bepust A u b, B) Bepno Tonsko b, r) HeBepasi 06a.

6) B nocnennee Bpemsi MOSABUIOCH MHOXECTBO CJIOB C MPUCTAaBKOM Hano. MmeroT
JM OHU CMBIC]T WJIM TIPOCTO BbIAyMaHbl mryTHUKamu? [loxkamyiicta, pa3doepurecs.
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Bribepute w3 cmmcka CiioBa, KOTOPbIE MEHCTBUTEIHHO WMEIOT OTHOIICHHE K
HAHOTEXHOJIOTHSAM, H KOPOTKO OOBSICHUTE 3HAUCHUE KaXKIOTO U3 HUX (5 6a/L/10B).

Hanonyxosuya, nanonyeosuya, nanHompyoka, HaAHoycvl, HAHOPO2d, HAHOKONbIMA,
HAHOMOOUD, HaHoeenrocuneo, Hanogasa, HAHOKOJIOKOJI, HAHOHAKOJIKA,
HAHONPOBOJIOKA, HAHOBEPEBKA, HAHO380H.

7) Kax u3zBecTHO, pOCIOiiKa B KOHIUTEPCKUX U3JAEIHUIX CIY>KUT HE TOJIBKO TS
MOBBIIICHUS BKYCOBBIX Kau€CTB U MPHUAAHUS JAKOMCTBY BHEIIHETO 3P dekTa.
CnuBOYHBIN KpeM, MMOBUJIO U JPYTHE BUbI IPUMEHSIOT JIJIsl CKPETICHUS
OTAEJBHBIX YacCTeH. A KaKyl «KPEMOBYIO MPOCIOMKY» Bbl MoxeTe
MOPEKOMEHI0BATh B CiIy4ae MpeyioKeHHbIX BaMu HaHOMaTEpHaioB U 1J11 KaKUX
1eNel oHa cryxuT? (2 6ana)

8) IlpuBeaute mpuMepsl OUOJOTUUECKUX OOBEKTOB, KOTOPHIE MOYKHO OTHECTH K
KaTeropuu HAaHOOOBEKTOB. APTyMEHTUPYITE cCBOe MHEHHE (3 GaJLia).

9) Kakme aHMManwoHHbIE (GUIBMBI — MOJCIH O HAHOMHUPE BHYTPH KIETOK -
cosnanu 0b1 Bel BMecTe ¢ NommuBynom? (1 6aJwui)

10) Hlupokoe mpuMeHEHHE YTICPOAHBIX HAHOMATEPHAIOB — JEN0 OYIyIIEro.
OpHako, yXe CEerojHs peaM3ylTCs WM aKTUBHO OOCYXAAlOTCA HECKOIBKO
IIPOEKTOB, B KOTOPBIX MCHOJIb3YIOTCS YIiIepoAHble HaHo. [lepea Bamu 1Be Tpynimbl
KapTUHOK. Ha KkapTuHkax nmepBoMl TIpynmbl  HM300paKE€Hbl  YIJIEPOJIHBIC
HaHoMaTepHuaybl. KapTUHKM BTOPOM TIpyIIbI UMEIOT OTHOLIEHWE K BO3MOYKHBIM
IIPUMEHEHUSM TUX BEILECTB HA ITPAKTHKE.

IlepBas rpynma Bropas rpynna




Owaigia b p, 1L

0 X Y] &0

a) s kaXkqoil KapTUHKK U3 TIepBoi rpyninsl (puc. 1) moadepute mapy BO BTOPOM
rpynmne (puc. 2) (2 ©6amma). OnHOM KapTUHKE TMEPBOM TPYIIBI MOTYT
COOTBETCTBOBATH HECKOJILKO KAPTUHOK BO BTOPOI 1 HA00OPOT.

0) O0BsicHuTE cBOM BHIOOP. HamummuTe, 94TO BBI 3HAETE O KAXKIAOM U3 MPOEKTOB (3
0as1a).

11) Yro HyX)HO cHaenaTh, 4TOOBI MPOBEPUTH CO3AaHHYIO Bamu Mojenp Ha
COOTBETCTBUE peaibHbIM Mporeccam? (1 6aaa) Kak Bce 3T0 3KkcnepruMeHTaIbHO

yBHIETH? (2 0aJ11a)

12) Jlns oTBETOB Ha KakWe HAay4YHBIC BOMPOCHI BBl ObI MCIOIB30BAIM CO3/IaHHYIO
mozaenb? (3 0asaa). Bce oTBeThI 00OCHYHTE W MPUBEIUTE COOTBETCTBYIOIIUE

IPUMEPBI.

13) Hwxke mnpuBeneHbl Napbl MaTepualioB (WU NPEAMETOB), pabOTaIOMIUX Ha
OJIHOM TIPUHIUTIE ([]a 3a9acTyI0 MMEIOIUE M TIOXO0XKHUI COCTaB) U BBHIMOIHSIONINE
CXOJHBbIE (DYHKIMHU. YKOKUTE U OOBSICHUTE UCIIOIB3YEMBIN MPUHIUT (10 2 6aJjlia

3a MYHKT):

. OOo¥HBII KIIeH U 3aTyCTUTENb HorypTa.
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. MenuuuHCKH aKTUBUPOBAHHBINA YIOJIb U TJIMHA.
. Caxka 1 a3poCcuJil B IPOU3BOJICTBE MOJUMEPOB.

. MBL10 ¥ IPOMBIIIUICHHBIE (PJIOTareHTHI.

. BypoBoii 3arycturens 1 3yOHas macra.

3. UTOroBblii KOHTPOJIb MO JONOJHUTEILHOI 00111e00pa30BaTeIbHOM
nporpamme

3amuTa npoexra. Kpurepuu oneHuBaHus NPOEKTHO-UCCIEI0BATEIbCKUAX
pador

Otan paboThl Haj
MPOEKTOM

Kpurepun,
COOTBETCTBYIOIIAE
JTaram

XapakTepucTruKa KpUTepus

HOI[F OTOBUTEIbHBIN
oTaIll

AKTyaJIbHOCTh

OO00CHOBaHHOCTH IIPOCKTAa B HACTOAIICC
BpCMsI, KOTOpad npcarojaaracTt
Pa3pCHICHUC HMCIOIMIUXCA II0 ﬂaHHOﬁ
TCMATHKC HpOTI/IBope‘II/If/'I

[InanupoBanue
paboThI

OcCBeJIOMJIEHHOCTD

KomriekcHoe HICIOJIL30BaHHE
AMEIOIINXCSI HMCTOYHUKOB IO JaHHOM
TEMAaTUKE W CBOOOJHOE  BJIAJCHUE
MaTepUuaioM

Hccaenosarenbckas
NESITENbHOCTD

HayuHocts

CooTHomieHue U3YYEHHOIO U
NIPEJICTABICHHOTO B IIPOSKTE MaTepHala,
a Tak’Ke METOJIOB pa0dOThI C TAKOBHIMH B
JTAaHHOM Hay4YHOU oOJractn 10
uccienyeMon npoOieme,
UCTIOJIb30BaHUE KOHKPETHBIX HAYYHBIX
TEPMHHOB U BO3MOKHOCTb
OIEPUPOBAHUS UMH

CaMOCTOATENBHOCTD

BrimonHeHne Bcex 3TanmoB NPOEKTHOM
NEeATEIbHOCTH  CaMHUMM  yYalllUMMCS,
HanpasJsieMas JEUCTBUSIMA
KOOpJIMHATOpa  MpoekTa 0e3  ero
HEINOCPEACTBEHHOIO YYaCTHsI

PesynbTaTel wim
BBIBO/IbI

3HAYUMOCTD

[Ipy3HaHue BBIMOJHEHHOTO AaBTOPaMU
MPOEKTa JJIsI TEOPETUYECKOrOo U (WIIM)
MPAKTHYECKOTO MPUMEHEHUS

CHUCTEMHOCTH

CnocoOHOCTh IMIKOJBHHUKOB BBIIEIATH

0000IIeHHBIH cnoco0  AelcTBUA |
PUMEHSTh €ro pH pEIICHUH
KOHKPETHO-TIPAKTUYECKUX  3aJad B
pamMKax BBIITOJTHEHUS IPOEKTHO-

HCCHGI{OB&TGHBCKOﬁ pa6OTBI
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CTpyKTypUpOBaHHOCTh

CrerneHb TEOPETUUYECKOIO0 OCMBICIEHUS
aBTOpAMHU TMPOEKTa U HAJIUYUE B HEM
CHUCTEMOOOPa3yIOIIUX CBSI3EH,
XapaKTEPHBIX JJIs1 JAaHHOW MHpPEeAMETHOU
00JIacTH, a TakKe YIOPSAO0YCHHOCTh U
11e71eco000pa3HOCTh  JICHCTBUM, pH
BBITIOJTHEHUU U 0(OPMIICHUHU TIPOCKTA

HNHTEerpaTuBHOCTH

Cas3pb pa3IMYHbIX HCTOYHHUKOB
uHpopMaIuu U obJiacTell 3HAHUU U ee
CUCTeMaTHU3alMsl B €IUHOW KOHICHINH
IPOEKTHOM pabOThI

KpeaTtuBHOCTH
(TBOpPYECTBO)

HoBele opuruHaidbHble HJEHM WU IMYTH
pEeUIEHHUs, ¢ TIOMOIIBID KOTOPBIX aBTOPHI
BHECIIM HEUYTO HOBOE B KOHTEKCT
COBPEMEHHOW JIEHCTBUTEIILHOCTH

IIpencrasinenue
FOTOBOTO MPOJIYKTa

[Ipe3enTabeIpHOCTh
(mybnuuHOe
MIPEJICTABIICHHE)

@opMBbI  TIPE/ICTABJICHUS]  pe3yJibTara
IPOEKTHOU paboThI (oxman,
npe3eHTanus, nocrep, (QuibM, Maker,
pedepat u ap.), KOTOpbIE UMEIOT OOITYIO
[eNb, COIJIACOBAaHHBIE  METOABl |
CIOCOOBI JESATENBHOCTH, TOCTUTAIOIIHE
€INHOTO  pe3ynbTara. HarnsgHoe
NpPEICTaBICHUE XOJa HCCIIECJOBAHUS U
€ro  pe3ysJbTaToB B  pe3yjbTare
COBMECTHOTO  pEIIEHUS  MPOOJIEMBI
aBTOPAMH MPOEKTA

KoMMyHHKaTUBHOCTH

CrocoOHOCTh aBTOPOB MPOEKTa YETKO,
CTUJIUCTUYECKU TPaAaMOTHO U B TE3UCHO
U3JIOKUTh JTalbl U PE3yIbTaThl CBOECH
NEATEeIbHOCTU

AnpoOanus

Pacnpoctpanenne  pe3ynpTaroB M
OPOIYKTOB TPOEKTHON JeATEIbHOCTH
WIHM POXACHHE HOBOTO MPOEKTHOIO
3aMbICIIa, CBSI3AHHOTO C PE3YJIbTaTaMH
IPENBIAYIIErO MPOEKTa

OueHka mpoiiecca u
pPE3yNbTaTOB PAOOTHI

PednexcuBHOCTD

NHauBHlyalbHOE OTHOILIEHHWE aBTOPOB
MPOCKTHOM  paboThl K  MpoIeccy
IPOEKTUPOBAHUS W PE3yJbTaTy CBOEU
NEATEIBHOCTH. Xapakrepusyercs
OTBETaMU Ha OCHOBHBIE BONpPOCHL: YTO
Ob10 xopomo u mnoueMy? Yrto He
yaaioch U modyemy? Urto xoTenoch Obl
OCYIIIECTBUTH B Oyay1iem?
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3amuTa npoexTa npoxoauT B (opMe MPEe3eHTALINH.

Kputepuu olieHKH npe3eHTaluu

CTpykTypa npe3eHTanuu Koauecrso
0aJJ1I0B
Conep:xkanue
e CdopmyaupoBaHbI TEMA U IIEJTh MPOEKTA 1
o [loHATHBI 337]a41 U XOJT UCCIIENOBATENHCKONU PAaOOTHI 1
o HMHudopmanus u3noxeHa MOJTHO U YETKO 1
o WMmmocTtpamuun  ycwiuBaloT 3(O@PEKT BOCHPUSATHUSA 1
TEKCTOBOM YacTh UH(pOpMaUn
e (CrenaHbl BBIBOIBI 1
Odopmilenue npe3eHTalUU
e Enunslii ctune opopmieHus 1
e TekcT Jierko uuTaercs, POH COUETAETCA C TEKCTOM U 1
rpadukoit
e Bce napamertpsl mpudra xopouio nogoOpaHsl, pazmMep 1
mpudTa ONTUMAIBHBIM W OJIMHAKOBBIA Ha BCEX
clangax
e KIIr04YeBbIE CJIOBA B TEKCTE BBIJECICHBI 1
AP PexT npeseHTaUMN
e (O1ee BreyaTiIeHUE OT MPOCMOTpA MPE3CHTAIUU 1
MakcuMaibHOE KOJIHYeCTBO 0AJI10B 10

IIpuMmepsl BonpocoB 1uis MoayJieii «HaHOOMOTeXHO10rui, HAHOXUMHUSD)

3anganue 1. CpaBHHUTE KJIETOUYHBIM U OPraHU3MEHHBIN YPOBHHU OpraHU3aluu
KUBBIX cucTeM. Kakue mposiBIeHUs )KU3HU XapaKTEePHBI ISl CTPYKTYPHO-
(GYHKIIMOHATBHBIX €IMHUIL] 3TUX YPOBHENH? MOXKHO JIM OTBECTH ITUM YPOBHSIM
ocoObIe MeCTa B UEPAPXUU CTPYKTYPHO-(YHKIITMOHATBHBIX YPOBHEN KHUBBIX
cucteMm? OOBSICHUTE CYITHOCTh CXOJICTBA KJIETOYHOTO U OPTaHU3MEHHOTO YPOBHEM
KU3HU, IPUHUMAsi BO BHUMAaHUE OXapaKTEPU30BAHHBIC BAMU MPOSIBIICHUS )KU3HHU HA
ATUX YPOBHSX. YKAXKUTE PA3INUMs MEXIY KICTOUYHBIM U OPraHU3MEHHBIM
YPOBHSIMHM OpraHU3aluu KU3HHU.

3amganue 2. CpaBHUTE JBa OMOJIOTHIYCCKHX SBJICHUS — OJIATOMEPHU3AIUIO U
arperamuio 0eiIKoB. YKaXUTe CXOACTBO U pazinyue Mexay Humu. [Ipencraspre,
YTO MepeJi BaMU MOCTaBJICHA 3aj1a4ya MOJIyYUTh HaIMOJIEKYIISIPHbIE OCJIKOBBIE
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arperarhnl. B Bamem pacnops’KECHHUU UMCHOTCSI TOJIBKO OCIKOBEIE OJIMTOMCPHBIC

KOMILJIEKCHI, KaX bl U3 KOTOPBIX 00pa30BaH 4-Msi MOJIEKYJIaMU TJIO0YJISPHOTO
6enka. CocTaBbTe IUIaH BAllIMX JACHCTBUM MO CO3/1aHUIO OEITKOBBIX arperaros.
3ananue 3. HexoTopbie BUPYCHI (PETPOBUPYCHI) COIEPKAT B KAUECTBE

HacyeacTBeHHoro marepuaia He monekyny JAHK, a monekyny PHK. Monekyna

PHK ne cnioco6na k camoynsoenuto. Kakum o6pazom IIpupoga Morna «pemmurhb

npobJieMy» pa3MHOKEeHUS peTpoBupycoB? IIpencraBpTe CBOM BapUaHTHI

BO3MOKHOTO PENICHUS MTPOOJIEMbl PAa3MHOXKEHUSI PETPOBUPYCOB, KOTOPHIE COJIepKaT

dbepMeHT 00paTHYIO peBepTazy. ITOT PEPMEHT KaTaIU3UPYyeT 0OpaTHYIO
Tpanckpumnimio — cuate3 JIHK, B koTropom B posnn Matpuiisl BeicTynaetr PHK

Tabaunia 3
YPpOBHU OCBOEHUS POrPAMMBI

Hwusknii ypoBeHb

Brnageer  MUHUMaNbHBIMM  HayaJdbHBIMH  3HAHUSIMU,
YMEHUSIMUA Y HaBbIKaMH, 33JIaHUS MTPAKTUYECKOTO XapaKTepa
BBI3BIBAIOT 3aTPYJHEHUS TIPU BBIIOJHEHUH, HEOPEXKEH C
7abopaTOpHBIM 000PY/IOBAHUEM M PEAaKTUBAMH, HE YCIIEBAET
BBIMIOJTHUTh caM paboTy A0 KoHIa. He ydactByer B
JTUCTyTaX, OOCYXACHHMH  TPOEKTOB, HE  TPOSBISET
aKTUBHOCTb TIPU paboTe KPYIJjoro cTojia, cjiabo pa3BUTO
yMeHue paboTaTh B TpyIIIe.

CpenHuil ypoBeHb

OO6mamaer 0a30BbIMU 3HAHUSAMH, YMEHHUSIMHU, HAaBBIKAMU I10
pasziesiaM €CTECTBEHHBIX HAayK, OCBOMJI OCHOBHBIE 3aKOHBI
MPUPOBI. 3aMHTEPECOBAH B pabOTe, HO HE BCET/Ia MPOSBIISET
YCTOMYMBOE BHUMAaHUE K BBITIOJIHCHUIO 3aJIaHUSI U JIOJDKHYIO
aKKypaTHOCTh B XoJe€ paboTel ¢ 00pa3oBaTeIbHBIMU
MOAYyJISIMU U 00opynoBaHuEeM. MOXKET 3alllUTUTh CBOM
MPOEKT, HO HE 3aMeYaeT HEIO0YEeThl B MPOEKTaX APYrux
YYaCTHUKOB TPYMIBl. YMeEeT paboTaTh C JUTEPATypoOi, HO
MPUBJIEKAET MaJIO0 UCTOYHUKOB. PaboTtaer B mporpammax MS
Office, Ho He BiageeT npueMamu paboThI B Statistica.
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Bricokuii ypoBeHb

OcBous1 MaTepuai B MOJHOM o0ObeMe, 00JiajlaeT MPOUYHBIMU
3HAHUSMM 3aKOHOB, KOHIEMIHH, (akTOB (HU3UKH, OUOJIOTUH
Y XUMUHU. 3aMHTEPECOBAH, MPOSBIISET YCTOMUMBOE BHUMAHUE
K BBIIOJHCHUIO TPAKTUYECKOTO 3aJaHusi, TMoAOHupas
HECTAHJIAPTHBIC MYTH €ro penieHus. Kpurudecku orieHuBaeT
BBICTYIUJICHUS BCEX YJICHOB TPYIIIIHIL. AXTHUBHO
B3aUMO/ICHCTBYET c JIpYyTUMU y4aCTHUKAMHU
0o0pa3oBaTeILHOIO Tpollecca W BKIIOYACTCS B IPOIIECCHI
CaMOBOCITUTAHMUS, CAMOIIO3HAHUS, COI[HATN3aIl1H.

Tabnuua 4

CBojiHas TabnMIa pe3yabTaTOB 3alIUThI MPOEKTA MO JTOMOJIHUTEILHOM

rnmeaaror /o

o01eo0pa3oBaTeabHON MpOrpaMme

roJi 00y4eHus
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®UO obyuaromierocs TEOPETUUECKHIX
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HAaBBIKOB
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BocnurarensHas padora

No Conepxanue Cpoku
1 |IlpoBeneHue WHCTPYKTAXKEW MO pa3IMYHOM TEeMaTHKE | B TEUCHUE
(IATT, I1b, Th, nemocraB, cX0J CHETa ¢ KPBIIIH, TOJIOJE U roga

ap.).

2 | Opranmzanysi  BBICTABOYHOM  ACSATENBHOCTH  IIGHTpA | B TEUCHHE
(mepcoHanabHblE BBICTABKM, TEMAaTUYECKHE BBICTABKH K roja
pa3JIMYHBIM  Npa3gHUKaM WM [aMATHBIM  J1aTam,

COBMECTHBIE BBICTABKM C IPHUITIALICHUEM POIUTEICH WIIU
OPYTUX KAaTeTOpUM TPaKIaH, IIOCEIICHUE BBICTABOK C
JNETHbMU B APYTUX YUPEKIACHUIX ).

3 | IIpoBenenue MEPONPUATUI o npoOpUEHTAMU | B TEUEHUE

(axckypcun Ha npennpustusa, 8 MMBU, TTMHPO, NIAD, roaa

BCTPEYH CTApPIICKIACCHUKOB CO CICITUATMCTAMH Pa3TMIHBIX
npodeccuii,  TpEACTAaBHUTENsIMH  CIIY’)kO  3aHATOCTH,
nocemnienne MypmaHCKOH 0OJacTHOW  YHUBEpCAJIHHOU
HAy9HOW OWONMOTEKH, OKCHO3UIMHA W TEMaTUYECKHX
BBICTABOK B MypMaHCKOM OOJIACTHOM XYJI0KECTBEHHOM M
KPaeBeIYeCKOM MYy3esiX).
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4 | Pabota ¢ ceMbeil (poaUTEIbCKHE COOpaHUs, KOHCYJIbTALIUM, | B TEUCHUE
COBMECTHBIE MEPOIPUSITHS). roja

S5 | OpraHuzaiusi U y4yacTU€ B MEPOINPHUATUAX, MOCBSIIECHHBIX Mai
Juro IToGenpr.

MeToauueckasi paéora

No Conepxanue Cpoxku

1 | KoHcynapTanmuum 1O COCTaBJICHHIO paboyeil IporpaMmebl. B Hayase
[InanupoBanue pabOThI HA TEKYIIUNA TOI. roja

2 | CocraBneHue mMporpaMMbl CaMOpPa3BUTHS M KOHCYJIBTAIIMH | B TCUCHUE
1o paboTe HaJl HEH. roga

3 | Ilocemenue mpoekTupoBoyHOro cemunapa «Padora B STA- nexkadpb
CTYJIAN.

4 | [locemieHre OTKPBITBIX 3aHATHM TBOPUYECKH pPAOOTAIONIMX | B TCUCHHE
MIeJIarOroB. roja

5 | Pa3zpaboTka u npoBeeHre MacTeP-KIacCoB. dheBpaisb -

amnpesnb
5 | IlonBenenue UTOroB pabOTHI. Maii
Pab6ora ¢ poaurensamu
1 rox o0yuenust

No Conepxanue Cpoku

1 | Pomurensckoe coOpaHue «3HAKOMCTBO C TBOPYECKHM | B Ha4aye rojaa
00BbeTMHEHUEM.

2 | JleHb OTKPBITBIX ABEPEH. deBpanb

3 | UaauBuayanbHbIe KOHCYJIBTAIIMU TI0 BOTIPOCAaM OOYYCHHS B | B TCUCHHUC
00bEIMHCHUH. roga

4 | SIpmMapka NpoeKTOB. arnpenb — Man

5 | BeictaBka «toru roma. Mau

2 rox o0y4eHusi

No Conepxanue Cpoku

1 | Pomurensckoe coopanue «Ilnan paboter STA-cTyaum. B Haualie roaa

2 | UaguBuayanbHbIE KOHCYJIBTAIIMU 10 BOTIPOCaM OOYYCHHSI B | B TCUCHHUC
00BEIMHEHUH. roga

3 | SIpmapka MpoOeKTOB. arnpesb — Mai
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BrictaBka «MToru romay.

Mau




