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HanpaBieHHOCTh IPOrpaMMbl: €CTECTBEHHOHAYUYHAs
YpoBeHb nporpamMmbl: 0a30BbIT

1. lHosicHUTEILHAA 3AMNCKA

1.1. O0nacTb NpUMEHEHHUs POrPaMMBbI

[IporpaMMa MOMKET MPUMEHSATHCS B YUPEXKICHHUSX JOTOTHHUTEIHLHOTO O0pa3oBaHUS B IIENAX
dbopMHUpOBaHUS y OOYJAIONTUXCS KOMIUIEKCHOTO TIPEICTABICHUS O MHUPE, MOCKOJIbKY B OCHOBE BCEX
pa3paboTok B chepe HAHOTEXHOJNOTHH JiexkarT (PyHIaMEHTaIbHbIe HAyYHBIC HCCICIOBAHUS B TaKUX
TUCIUTIIINHAX, KaK (PU3UKa, XUMUS U OMOJIOTHSI.

1.2. HopmaTuBHo — npaBoBasi 6a3a pa3paGoTKH U peaju3alliy NPOrpaMMbI:
[Tporpamma pazpaboTaHa B COOTBETCTBHU C:

—  ®enepanbHbiM 3aK0HOM OT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii @eneparum;

— mpukazoM MuHHCTepcTBa mpocBenieHus Poccuiickoit @enepanuu ot 27.07.2022 Ne 629 «O6
YTBEP)KJICHUM TMOpSAKA OpraHW3allMd U OCYIIECTBICHHS OOpa30BaTENbHOW NEATEIBHOCTH 10
JOTIOTHUTEIBLHBIM 0011€00pa30BaTeIbHBIM MTPOrPAMMaM»;

— pacnopspbkenueM [IpaButenbctBa Poccuiickoit @epepammm ot 31.03.2022 Ne 678-p. «O06
yTBepkIeHMH KOHLeNnIMu pa3BUTUS JOMOJHUTEIBHOTO 00pa3oBaHUs JeTe W MNpU3HAHUHU
yrparuBmuM cuity Pacriopsbkenus [Ipasutenscta PO ot 04.09.2014 N 1726-p».

~— IIOCTaHOBJICHMEM [J71aBHOTO TrOCyAapCTBEHHOIO CAHUTApHOro Bpaya Poccuiickon denepauuu oT
28.09.2020 Ne 28 «OO0 ytBepxkaeHuu canutapHbix mnpaBuia CII 2.4.3648-20 «CanurapHo-
AMUIEMUOJIOTUYECKUE TpeOOBaHMsSI K OpraHu3alusM BOCHUTaHUS W OOydYeHHUs, OTIbIXa H
037I0POBIICHUS I€TEH U MOJIOJEKID;

— TOCTaHOBJIEHHWEM [ J1aBHOrO rocyaapCTBEHHOro caHUTapHOro Bpaya Poccuiickoit denepanuu ot
28.01.2021 No2 «OO6 ytBepkaeHuH caHUTapHbIX npaBuin u HopMm CanlluH 1.2.3685-21
«'urueHnyeckrue HOPMATUBHI U TPEOOBaHMSI K 00ECTICUCHHUIO OE30ITaCHOCTH | (MJIN) OE3BPETHOCTH
JUIs 4eJIoBeKa (PaKTOPOB CPEIbl OOUTAHUS.

1.3. AKTyaIbHOCTD, MleIaroru4ecKas 1nejaeco00pa3sHoCTb MPOrpaMMbl

B nacrosiiee BpeMst 0J1HOM U3 KIIFOUEBBIX 33/1a4 B cepe 00pa3oBaHus SBIAETCS OOHOBICHHE €r0
coaepxanus. CoBpeMeHHOE 00pa3oBaHUE JOHKHO OXBAaThIBATh HAy4HbIE CBEJCHUS U3 HamOoJsiee
3HaYUMBIX M aKTyaJbHbIX 0OJacTel, B YaCTHOCTH, HAHOTEXHOJIOTWH, UTPAIONIMX BaXXKHYIO POJb B
COBPEMEHHOM MUDE.

AKTYaJIbHOCTh ¥ BOCTPEOOBAHHOCTh €CTECTBEHHOHAYYHOTO OOpa3oBaHMs CErOHs BBICOKA.
Cornacuo Yxkasy llpesunenta P® «O06 yrBepxnennn OCHOB DKOJOTHYECKON TMOTUTHKU Poccuiickoit
Oenepanun Ha mniepuoa A0 2030 roma» (HOpMHUpOBAHHME HKOJIOTHYECKOM KYJIbTYphl, a TaKkKe
MIPUBJICYCHUE MOJIOJCKU K MHKECHEPHO-TEXHUYECKUM MPO(eCcCusM SBIISICTCS MPUOPUTETHON 3a1aueit
obmectBa. B coorBerctBHM co Crparerueii Hay4dHO-TEXHOJIOTHYECKOTo pa3BUTHS Poccuiickoit
Oenepanuul IS TOCTHIKEHUS EIH HAYYHO-TEXHOJOTHYECKOro pa3Butus PP HeoOXoaumo co3aarh
BO3MOXXHOCTH JUIS BBISIBJICHHUS TAJIAHTIMBOW MOJIOJIEKH, OOECHEYHUB PAa3BUTHUE HUHTEIUIEKTYyalIbHOTO
NOTEHIIMAaja CTpaHbl. B 3Tol cBs3M OosblIoe 3HaYeHHE UMeeT (opma pabOThl C IETBbMH B CHUCTEME
JOTIOIHUTEIBHOTO 00pa30BaHMs, HalleJIeHHOW Ha (OpPMUPOBAHHWE HAY4YHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS U UCCIEI0BATEIbCKUX YMEHHUM Yy yUaluxcsl.

JlanHast mporpaMma MocTpoeHa C y4eTOM BBIIIEH3I0KEHHBIX TEHCHIIMH U MO3BOJISIET CO3/1aTh
00pa3oBaTesibHOE MPOCTPAHCTBO, B KOTOPOM YHYAIIUWCS BBICTYIAET KaK HCCIIEI0OBATENb, a MeJaror —
Kak comnpoBoxaaromuii. Ocoboe BHUMaHuE B MPOrpaMMe yIEeseTcsl MPOEKTHO-UCCIIE0BATEIbCKOM
paboTe B KOMaH/E, YMEHHUIO MPEJICTaBUTh CBOM MPOEKT, CIIOCOOHOCTH MPOTHO3HPOBATH PE3yJIbTAThI
CBOCH JIEATEIBHOCTH, YTO MO3BOJISET B IOJHOU MEpe PaCKPHITh JIMYHOCTh yUaIlerocs.

OcBoeHUE €CTECTBEHHOHAYYHBIX MPEAMETOB MPOUCXOJUT Yepe3 BOBJICUECHUE B IMPOCKTHYIO
JEeSTENIbHOCTD. [IpyM 3TOM HCMONB3YIOTCSI KPEaTUBHBIE PELIEHUS B OpraHu3aluu 00pa3oBaTEIbLHOTO
MIPOCTPAHCTBA, MO3BOJIIONINE aTAaNTHPOBATh €r0 MOJ TEKyIIHe ey o0ydeHus. BaxkHbIM oTiIrYneM



MPOrpaMMBbI SIBIISIETCS OTKa3 OT TPAIUIMOHHBIX (OpM O00ydeHHS U (PUKCHUPOBAHHOTO TOJOXKECHHS
Mperno/iaBaTesis U y9eHUKOB. [IpernoaBaresns BBITIONHIET POJIb MAPTHEPA, MOJIepaTopa U HACTAaBHUKA.

1.4. Leas nmporpamMmmbl — co3faHue ycIOBUIM st (GOpMUpOBaHUSA y OOyYaromIMXCsl LIEJIOCTHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUPa 4Y€PE3 OCBOCHUE IIPOECKTHO-UCCIIEN0BATEIBCKON 1EATEIbHOCTH.

1.5. 3agaun nporpamMmsi:

- IPEeJIMETHBIE:
® Dpa3BUTHE MO3HABATEIBHOTO HHTEpEca K OKPYXAloIeMy MHUpPY Yepe3 HCCIIEAOBATEbCKUI
MIOUCK, YTITyOUTh CHCTEMY 3HAHHUH MO €CTECTBEHHOHAYYHBIM ITPEMETaM;

e o0yueHHE OCHOBaM Hay4YHBIX METONIOB, OopMaM M METOJaM HAy4YHOHW apryMEHTAlluH, OCBOUTh
pa3IMYHBIE IPHEMBI MTPECTABIICHHUS PE3YJIBTaTOB COOCTBEHHOTO MHTEIIEKTYAIBHOTO TPYAA;

e (GopMHPOBATH HABBIKK PabOTHI € 1aOOPATOPHBIM 000PYIOBAHUEM;

e TOKa3aTb M HAayYUTh BHJCTh B3aMMOCBA3b MEXKIY HAy4YHBIM  HCCIICJOBAHUEM,
TEXHOJIOTHYIECKUM TIPOIIECCOM M UCKYCCTBOM.

- pPa3BUBAIOIIHE:

e CnocoOcTBOBaTh pPa3BUTHIO MCCIIEJOBATEIBCKUX KAueCTB: HAOJIOJATEIbHOCTH, YMEHUS
aHaJIM3UPOBaTh, CPABHUBATh, CHCTEMATH3UPOBaTh MH()OPMAILIUIO, CTABUTH LENU U JIOCTHraTh
uXx;

e CoBepuIeHCTBOBaTh KOMMYHHKATHBHBIE HAaBBIKH JIMYHOCTH C AKIEHTOM Ha JIEJIOBOW CTHIIb
00IIICHUS,

e CnocobcTBOBaTh YMEHHIO IPeoOpa3oBbIBATh O0Pa30BaTENbHYIO CpeAy IO COOCTBEHHBIE
HCCIIEeJ0BAaTEIbCKHE 3a/1a9H.

- BOCTIMTaTeIbHbIE:

e CdopmMupoBarh U 3aKpENHUTh IMOIHMOHAIBHO-TTO3UTHBHBIC YCTAHOBKU B OIIEHKE COOCTBEHHBIX
BO3MOKHOCTEH U BO3MOXXHOCTEHN APYTHX;

e CnocoOCTBOBaTh BOCIIUTAHHUIO YyBCTBA OTBETCTBEHHOCTH JIMYHOCTH;

e [lokasarp coBpeMeHHYIO [H(POBYIO Cpeay KaK CpeACTBO Ui  YAOBJIETBOPEHUS
MHTEJUIEKTYaIbHbIX U UCCIIEA0BATEIbCKUX MOTPEOHOCTEH TMYHOCTH;

e [loka3arh BO3MOXXHOCTH HCIOJB30BAaHUS HHEProcOEperarolmux TEXHOJIOIMH B COBPEMEHHBIX
YCIIOBUSIX.

1.6. Axpecar mporpamMmbl: IporpamMma ajgpecoBaHa nmoapoctkaM 12-14 net. YueHuKku, mocTynaroume
B 00beIMHEHUE, TPUHUMAIOTCS 0€3 KOHKYPCHOW OCHOBBI.

1.7. ®opma peaau3zanuu NporpaMMbl: OuHas

1.8. Cpok ocBoeHus1 nporpamMmmai: 1 rox

1.9. O6bem nporpammsl (B Yyacax): mporpamma paccuuTaHa Ha 72 yaca

1.10. ®opma opranuM3anum 3aHATHIi: TapHas, TPYNIOBasi, KOJJIEKTUBHAsS

1.11. Pe:xum 3ansaTmii: 1 pa3 B Hezemo 1o 2 akaJeMHUYecKUX Jaca

1.12. Buabl y4yeOHBIX 3aHATHI W padoOT: KOMOMHUPOBAaHHBIE M MPAKTUYECKUE 3aHATHS,
nabopaTopHble paboThI U MOJIEBbIE PAKTUKYMBI, pab0oTa B MaJbIX IpyIIax, IUCKYCCUH, BBIITOJTHEHHUE

IIPOEKTOB, SKCKYPCHUH U T.II.

1.13. Oxxkupaemble pe3yJabTarbl 00y4eHUs :
JINYHOCTHBIE PE3YIBTATHI:




OCBOUT CIIOCOOBI OPTaHU3aIIUU JJII CAMOCTOSITENILHOM, TBOPUECKOH 1eATETHbHOCTH (IPOSKTHO-
UCCJIEIOBATENBCKON 1 KOMMYHUKATUBHOM);

MPOIYKTHBHO COTPYIHUYATH CO CBEPCTHUKAMH, B3POCIBIMU B 00pa30BaTEeNbHOM,
00IIIeCTBEHHO-TIOJIC3HOM, NCCIIEN0BATENLCKON NEITECILHOCTH;

CTPEMUTHCS K JaTbHEHIIEMY Pa3BUTHIO MTOJYYEHHBIX YMEHUN U HABBIKOB.

MeTaHDelIMeTHI)Ie PE3YJIbTATHI.

YMETh CaMOCTOSITENIbHO OMPEIENITh IeJId CBOETO0 OOyuYeHUs, CTaBUTh U (OPMYIHUPOBATH IS
ce0s1 HOBBIC 3a/1a4d B y4eO€ U MO3HABATEIHHOU JIEATETLHOCTH;

YMETh COOTHOCHTH CBOM JICHCTBUS C IJIAHUPYEMBIMU Pe3yJIbTaTaMU, OCYIIECTBISATh KOHTPOIh
CBOCH JISATSIIBHOCTH B MpoIlecce JOCTHKCHHS Pe3yJibTaTa, KOPPEKTHPOBATh CBOU JCHCTBHS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYalUeH;

YMETh OMPEJCNATh TOHATHS, CO3J[aBaTh OOOOIICHWS, YCTAaHABIMBATh AHAJIOTHH, TPUIMHHO-
CJIEJICTBEHHBIC CBS3H, CTPOUTH JIOTUYECKOE PACCYKACHHUE, YMO3aKIIOUEHUE U JIENaTh BBIBOIBI,
YMETh CO3/aBaTh, MPUMEHSATh M MPEOOPA30BhIBATh 3HAKH W CHMBOJIBI, MOJCIH H CXEMBI JUIS
pelnieHus yaeOHBIX U MO3HABATEIbHBIX 33/1a4;

YMETh OPraHU30BbIBaTh YICOHOE COTPYJAHHYECTBO W COBMECTHYIO JCSATEIHLHOCTH C TEAaroromMm
U CBEpPCTHHKAMH;, paboTaTh WHAMBHIYaIbHO M B TPYIIE: HAaXOIUTh OOIIee pelieHHe u
paspemiath KOH(MJIMKTBI HAa OCHOBE COTJIACOBAHWSA TMO3WUIMH M ydeTa WHTEPECOB;
¢dbopMynHupoBaTh, ApTyMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE;

yMETh TPaMOTHO UCIOJb30BaTh KOMMYHHKAIIMOHHO-HH()DOPMAIIMOHHBIC CpeICTBa  JUIS
IOCTIDKEHMS ITOCTaBJICHHOM LENH.

HDGJIMCTHBIG PE3VYJIbTATHI.

3HaTh OCHOBHBIE MOJIOKEHUS €CTECTBEHHOHAYYHbIX 3aKOHOB, (P)aKTOB, KOHLICTIIIHIA;

MOHUMATh U YMETb OOBACHATH (PU3MUECKHE M XMMHUYECKHE OCHOBBI NMPOTEKAHMSI MPUPOIHBIX
SIBJIEHUW U MPOLIECCOB;

3HaTh U yMEThb NPUMEHATh B JKU3HM MpaBuUjia TEXHUKU O€30IacHOCTH, TpeOOBaHUA K
opraHu3zaiuu paboyero MecTa;

3HaTh BKJIAJ] BBIIAIOIIMXCS YUEHBIX B PA3BUTHE €CTECTBEHHBIX HAYK, TEXHOJIOTUM, UCKYCCTBA;
YMETb OPUEHTUPOBATHCSA B €CTECTBEHHOHAYYHON TEPMUHOJIOTUU U CUMBOJIUKE;

YMETh IJIaHUPOBATH MPOCTEHIINI €CTECTBEHHOHAYYHBIN SKCIIEPUMEHT;

HaxXoAuTh HUHPOpMALUI0O 00 O00bEeKTaX B pPA3IUYHBIX HCTOYHHMKAX (Y4eOHBIX TeKCTax,
CIIPaBOYHHMKAX, HAYYHO-TIOMYJIAPHBIX W3JIAaHUSX, KOMIBIOTEPHBIX 0Oazax NaHHbBIX, VIHTepHeT-
pecypcax) U KpUTUYECKH €€ OLICHUBATb.

1.14. ®opMbI KOHTPOJISA: TECTOBBIE 3a/IaHUS1, KOHKYPCHI, 3alIUTA MPOEKTOB.

2. YueOHBIH IJIaH

2.1. KosinyecTBO 4acoB 10 TeMe ¢ pa30MBKOM HA TeOpeTHYeCKHEe U NMPAKTHYEeCKHe

No | HazBaHnue pazaena KosnuecTBo yacoB dopma KOHTPOJIS

/1 Bcero Teopust |IIpakTrka

1. Bgenenue, ) ) i Bxonnas nuarnoctuka (Tecr,
TEXHHMKA 0€30IacHOCTHU aHKeTa)

2. BBenenue B 6 ) 4 MuHnu-uccienoBsanue
HAHOTEXHOJIOTUH

3. Mopyns 1. JlabopaTopus 12 4 2 3anmTa MHIUBUIYJIBHOTO
kota llIpenunrepa POEKTa

4. Monaynsb 2. MblibHast 10 4 6 TBopueckas pabota
orepa

5. Mopyns 3. Dddexr 6 2 4 3amura KOJUIEKTUBHOTO




joToca IPOEKTa

6. Monyns 4. HanoOnonuka 6 ) 4 3amura KOJUIEKTUBHOTO
I'ekkoH MPOEKTA

7. Monyne 5. MonekynsapHas 10 ) 2 OtyeT no 1abopaTOpHEIM
KYXHsI pabotam

8. Monynbs 6. ApoMaTHble g ) 6 OTueTsl MO J1aGOPATOPHBIM
UCTOpUU paboram

9. Mopyns 7. 3enensie 10 ) g 3amuTa UHIMBUIYaJIbHOTO
OMOTEXHOJIOTHH IIPOEKTa

10. | IlonBenenue UToros Kpyrastii cton

2 - 2

pabotel STA-cTyauu

11. | Uroro 7 2 50

3. Copep:xkanue y4eOHO-TEMATHYECKOI0 IVIAHA
3.1. Tembl nporpamMmMbI

BBenenue (2 yaca)

Teopus (2 uaca): Hayunslii mporpecc u pasButue obuiectBa. Vcrnonp3oBaHue COBPEMEHHBIX
HAYYHBIX OTKPBITHII B MPOU3BOJCTBEHHBIX MpOLECCaX M TMPU CO3JAaHUHM TMPEIMETOB HCKYCCTBA.
Hayunoe uccnenoBanue. JTamnbl HAYYHOTO HCCIEIOBaHUs. BhIIBHKEHNE TUITOTE3b], (POPMYIHPOBAaHHUE
LEJEH.

BBenenne B HAaHOTeXHOJI0rHH (6 YacoB)

Teopus (2 uaca): Victopuss BOSHUKHOBEHHSI M OCHOBHBIE YEePThl HAHOTEXHOJIOTHMHU. BriusiHue
pa3Mepa dyacTtull Ha uUx cBoicTBa. Hanomerp. dusnueckue, XUMUYECKHE SBICHUS B HaHOMUDE.
buonoruueckune mnporecchl W OOBEKTHI, 3aTparvBalollie HAHOYPOBEHb. [lepCreKTHBBI pa3BUTHS
HAaHOMAaTEPHAJIOB.

Ilpakmuka (4 yaca): Hanomatepuayibl B Haied XU3HH. 3HaKOMCTBO ¢ «Hanouemomanomy.
WuTennexryanpHas urpa «bupixka HOBBIX TEXHOIOTUIY.

Moayas 1. Jladoparopus Illpequnrepa (12 yacoB)

Teopus (4 waca): Dpun Upeaunrep. Y cTpoicTBO HAy4yHOH J1a00OpaTOPHUH.

Ilpakmuka (8 wuacos). Bo3moxuble Tembl mnpoekToB: [Ipecc-koHdepeHLns 1o HaydyHOMY
OTKpBITHIO. 3roToBI€HNE HEHBIOTOHOBCKOW KUAKOCTH CBOMMH pyKaMu. DKcrnepuMeHT «TopHano B
OyTbuike». Co3llaHue 30H10BOr0 MUKpocKomna. PazpaboTka untemiekTyanbHbix urp. Coznanue apuim
Hay4HbIX coObIThii. MccnenoBanne «Otkyma Gepercst 6mu3opykocth». MccnenoBanne «CamoreueHue:
oBOAHBIE KaMHMW». MccnenoBaHue «ANanTUPOBAHUE MCYE3HYBIIUX TEXHOJIOTMH K COBPEMEHHBIM
ycnoBusmy. MaTennekTyanpHas urpa « EpyHionens MupoBoii Haykmy». Bukropuna ciaem « ETDy.

Moayab 2. MbliibHasi onepa (10 yacoB)

Teopus (4 uaca): Msino. Vctopust nzoopereHus. IloBepXHOCTHOE HATSHKCHUE M CMaYMBaHUE.
Crpykrypa u cBoiictBa [IUB u [IAB. Bocnpustue nsera u 3amaxa. Teopus nsera. CUMBOJUKa
1BeToB. briToBas xumus. OTINYUTENHHBIE 0COOCHHOCTH OPTaHUYECKOM MPOIYKIMH. MapKupoBKa.

IIpakmuxka (6 uacos): Urpa «Kycouek mbunay. OnbiThl «Cinuku-1akoMkny, « HeBeiTekaromui
CTakaH», «YnuBuTeIbHas ckpenka». OnbiT «BonmeOHnoe Monoko». OnbiTel «KadecTBeHHas peakius
Ha WIEJIOUHYI0 cpeny, omperneneHue pH», «KauectBeHHast peakuust Ha rimuepusn», «OcaxiaeHue
BBICIIMX KapOOHOBBIX KHUCIOT». MHTENIeKTyanbHO-1I03HABATENbHAS UTrpa «3HAKOMCTBO C MBLIOMY.
Omnbitel «Onpenenenne 3amnaxay, «CocTaBlIeHHE IBETOBOTO Kpyra». M3roTosieHue mMpuia. YakoBKa
MBbLIIa PYYHON pabOTHI.



Moayas 3. IpdexT JloToca (6 yacoB)

Teopusi (2 wuaca): buonuka. I'mapodoOuOCTE. OTKpBITHE «dddekTa moToca»n. Haydunoe
oOBsicHeHue «dddexra noTocay. Mcrnonp3oBaHue MaTepHalioB ¢ «3(PHEKTOM JIOTOCa» B JKU3HU H
TIPOM3BOJICTBE.

Ipaxmuxa (4 waca): Uccnenoanue 3ddexra moroca. MccnenoBanue ruapodoOHBIX CBOHCTB
TucTheB JioToca lccienoBaHue pa3iavyuHbIX CBOMCTB TuApooOHBIX MaTepuasaoB. 3HAKOMCTBO C
MPUKIATHBIM 3HaueHHeM «dddekra noToca». OleHKa Kameidb BOAbI C TOYKH 3PCHHS 3aaHHOU
KJIacCu(PUKaIUHN.

Monyab 4. Hanoouonuka I'ekkon (6 yacoB)

Teopus (2 yaca): Onucanue AesITENLHOCTH (U3UKOB, XUMUKOB, OMOJIOTOB Ha TIPOU3BOJICTBE U
B naboparopusix. KoHCTpynpoBaHHe MalllMH U MEXaHU3MOB. bruonorndeckne 0COOCHHOCTH CTPOCHHSI
KOHEYHOCTeH rekkoHa. HanoBonokHa. [lprMeHeHne HOBOTO MaTepuaia «reKellb» B Pa3HbIX 00JIacTIX
YeJIOBEUECKON NESITSIILHOCTH.

Ilpaxmuxa (4 uaca): N3ydenne «Iddexra rekkonay. MccrnegoBanue Kiesmux BELIECTB U
HUCITBLITAHHNE UX CBOMCTB.

Moayas 5. Moaekyasipaast Kyxas (10 yacos)

Teopus (2 uaca): OCHOBBI MOJIEKYJIIPHON KyXHH, TEPMHUHBI U MOHATHA. OCHOBHBIE METOJIBI —
sMyJIbcUUKaALKA, ICIyMUu3anus, chepuduraius u cy-Bui,

Ilpakmuka (8 uacos): W3ydyeHuss MeToja albrMHAaTHOM cdepudukanun (mosydeHue
nIoKoiaaHoi ukpel). Kenepukanus Ha OCHOBE JKejlaTWMHAa M arap-arapa ((QpyKTOBble CHAreTTH).
HeoObr4HbIe penenTs (MOPKOBHOE Maciio, TOMaTHOE KeJie, OBCSHBIC YUIICHI U Jp.)

Moayab 6. ApomaTHbie ncTOpHH (8 YacoB)

Teopus (2 waca): Vctopusi MPOUCXOXKACHUS, CO3JAaHUS apOMaTOB JIyXOB, MCKYCCTBEHHBIX
3amaxoB W pas3BUTHA TNapdromepuu. 3HAKOMCTBO C BEIISCTBAMHM, JIeXKAIIUMU B OCHOBE 3aIlaxoB.
CoBpeMeHHBIC METO/IbI TTOJTYISHHUST aPOMATHUECKUX BEIIECTB.

Ilpakmuka (6 uacos): IlomydyeHune apoOMaTHBIX BEHIECTB METOAOM AUCTWLISIUU. MeToabl
MOJTYYEHUSI apOMATHUECKUX Macell — XOJIOJHOE MpeccoBaHWe, Mareparus, skcrtpakuus. [lomyuenue
Oanmp3aMa 11 Ty0 Ha OCHOBE d(MPHBIX Mace.

Moayas 7. 3esienbie Onorexnosorun (10 yacon)

Teopuss (2 wuaca): CenbCKOXO3SHUCTBEHHbIE pacTeHusa. buorexHomoruu. llepcnexkTuBb
UCTIONIb30BaHUsI OMOTEXHOJIOTHH B CETTLCKOM XO3UCTBE. Y CKOPUTENN POCTA paCTEHUI: (PUTOTOPMOHEI.
[Tectunmapl. MHCekTHIMABI. McTonb30BaHME MUKPOMHUIIETOB ISl YHUUTOXKECHHS HEXeJIaTeIbHbIX
pactenuii. MUKpOKIOHAIbLHOE pa3MHOXKEHUE pacTeHul. [ eHeTrnueckue MoauduKauu OpraHu3MOB.

Ilpakmuxka (8 yacos): ViccnenoBanue CKOPOCTH POCTAa PACTEHUU B 3aBHCUMOCTH OT Pa3TUIHBIX
ycioBuil mpopactanud. lccnenoBaHne BO3MOMXHOCTH HCIOJIB30BAaHHUS MHUKPOMHUIIETOB B KauyeCTBE
MUKOTEPOHIINIOB U aHAJIN3 UX arpPeCCUBHOCTH Ha PACTCHUIX. TE€XHUKA BHIPAIIMBAHUS MUKPO3CIICHHU.

IHoasenenune uroros padorsl STA-cTyauu (2 yaca)
Ilpakxmuxka (2 uaca): Kpyriblid cTton «Pe3ynpTaTsl paboThI 3a ToJl, MEPCIEKTUBBI JalbHEeHIIeH
paboThI».

3.2. ®opMbI U BHABI KOHTPOJIS

JluarHocTUKa pe3yIbTATHBHOCTH 00pa30BaTeIbHOIO Mpolecca

[To uroram mpoBeAeHUs Kypca IMPOBOAUTCS MHUHH-KOH(pEpEHIMsS IO 3allUTe MPOEKTOB, Ha
KOTOpOM oOyuaroluecsi MpeiCTaBIsSIOT CBOM MPOEKTHl. Pe3ynbTaThl KOHTPOJS (DUKCHUPYIOTCS B
JMarHOCTHYECKOH KapTe.



CBOIIHaH Ta6J'II/II_[a PE3YJIbLTATOB O6V‘-I€HI/I$[ 110 O6p330BaTeHBHOﬁ nporpamMmme JOMOJIHUTCIIBHOT'O

00pa3zoBaHUs JeTEH

[exaror /o

rpynna Ne
Ormenka HUtoros
Ne dU OneHka MPAKTUYECKHUX as OLICHKa
n/n o0yyaroIerocs TEOPETUYECKUX 3HAHUN YMEHUH U
HaBbIKOB
1.
2.
3.
4.
Ouenka ypoeneii 0c60eHuUs MoOynsa
Kputepuu o1IeHKH YPOBHEW OCBOEHUs MOAYJIEH:
YpoBHH ITapameTpbl Ioka3zaresun
Bricokuii TeopeTnueckue OOyuaromuiics TJIyOOKO W BCECTOPOHHE YCBOWII MPOOJIeMy;
YPOBEHb 3HAHUA. YBEPEHHO, JIOTUYHO, TOCJIEI0BAaTEIbHO M TPaMOTHO H3Jaraer
(80-100%) MaTepuai; ymMesao 0OOCHOBBIBAET U apryMEHTHPYET BBbIIBUTAEMbIE
UM HJeu; JeNaeT BBIBOABI M 0000IIeHHs; CBOOOJHO BIAJEET
TOHSITHSIMH.
[IpakTuueckue Cnoco0eH MpUMEHATh MPAKTHUECKUE YMEHHSI U HaBBIKU BO BpEeMsl

YMCHUA U HABBIKH.

BBITIOJIHEHUSI CAMOCTOSITEIIbHBIX 3alaHuil. PaboTy BBHITIONHSET ¢
coONIOfieHHEeM TMpaBW TEXHUKH O€30MacHOCTH, aKKypaTHO,
JIOBOJUT €€ 10 KOHIA. MOKET OUEHHUTHh PEe3yJIbTaThl BBITOTHEHHUS
CBOETO 3a/IaHMsI M J1aTh OIIEHKY PabOThl CBOETO TOBAPHIIIA.

Cpennmnii
YPOBEHb
(50-79%)

TeopeTnueckue
3HaHUS.

Tema packpplTa HEAOCTATOYHO YETKO M IOJHO, TO €CTh
oOyyaroImuiicss 0cBOMJ MpoOiieMy, MO CYLIECTBY M3JIaraer ee, HO
JIOTIYCKAaeT HECYLIECTBEHHbIE OLIMOKM M HETOYHOCTH; cinabo
apryMEHTHpPYeT  Hay4Hble  IIOJIOKEHUs;  3aTpylIHSeTcs B
GbOopMyTUPOBaHUM BBIBOJIOB W OOOOIICHWI; YAaCTHUYHO BIAJICET
CUCTEMOH NOHATHUH.

[IpakTnueckue

YMCHUA U HAaBBIKH.

BnaneeT 0a30BBIMHM HaBBIKAMU U YMEHUAMHU, HO HE BCCTIa MOXET
BBHITIOJTHUTh CAMOCTOSITETIbHOE 3a/IaHue, 3aTPYIHSETCS U TPOCUT
nomomu nexarora. B pabore momyckaeT HEOpPEXKHOCTH, AeiaeT
OIIMOKH, HO MOXET YCTPaHHTh WX TOCIE HABOISIIUX BOIPOCOB
WIH CaMOCTOSTENIbHO. ONEHUTh Pe3yNbTaThl CBOCH JEATEIHbHOCTH
MOKET C MOACKA3KOMU Ieaarora.

Huszkuii

YPOBEHb

(MeHbIIE
50%)

TeopeTnueckue
3HaHUs.

OOyJarommiicss HE YCBOWJ 3HAUYUTEIBLHOM YacTH MPOOJIEMBI,
JIOMyCKAaeT  CYLIECTBEHHBbIE OMIMOKM W  HETOYHOCTH IIpH
paccMOTpeHHH €e€; HEe MOXET apryMEeHTHpPOBAaTh Hay4YHbBIE
HOJIOXKEHHUs; He (popMyTupyeT BBIBOIOB U 0000IIEHUI; HEe BiIajeeT
NOHSATHIHBIM anmnapaToM.

[IpakTueckue

YMCHUA U HABBIKH.

BJIa,HeeT MHWHUMAJIbHBIMA Ha4YaJIbHBIMU HAaBBbIKaMW W YMCHUSIMU,
CIOCOOEH BBIMOJHATh KaXKIYIO OIEPALUI0 TOJIBKO C MOACKAa3KOH
nenarora win toBapuiieid. B pabore momyckaer rpyObie OIIHMOKH,
HE MOXET MX HAlTH WX Jaxe mocie ykaszanusa. He cmocoben
CaMOCTOSTEJILHO OLCHUTh PE3YNIbTaThl CBOEH pabOTHL.




4. Kommiexkc oprain3aniOHHO — MeJarorn4ecKux ycaoBui

4.1 KasiennapHblii yueOHbIl rpapuk (mpuiokenue Ne 1 k nporpamme)

4.2. PecypcHoe obecniedeHue MporpaMmbl
MartepuajJbHO-TEXHHMYECKOE 00ecrevyeHue:
ITomemienne: OTKpBHITOE MOMEIIEHHUE, JIOMYCKAalolllee MepecTaHOBKY MeOenu Moja y4eOHylo 3anady.
30Ha Ui XpaHEHUS TEXHOJOTUYECKUX MOMIYJICH, MOIYTIH AJisi XpaHEHUs JTUYHBIX BEIIeH, MECTO IS
3apsANIKH TaJHKETOB, 30Ha TOUYKHU fgoctymna Wi-Fi.
OO0opynoBanme: TPOEKTOpP, MPUHTEP, CTAUMOHAPHBIA KOMIIBIOTEP, 3BYK, JOMOJIHUTEIbHBIC
CBETWJILHUKH, PaKOBUHA, HOYTOYKH, MOyJib STA-cTyaun.
Y4eOHO-MeTOoANYEeCKHEe CPeICTBA 00yUCHHS:
OcCHOBHBIE METOJMYECKHE MAaTEPHUAIIBI:
1. Meroanueckue peKOMEHIAINH JITsl 00YYArOINXCsl, 3aHUMAIOIINXCS yUeOHON TPOEKTHO-
HCCJIEI0BATEIbCKOW paboTOM;
WudopmaninoHHas ¥ CripaBoYHasi IMTEPATypa MO HAHOTEXHOJIOTHSIM.
STA-enenne «I'eKKoH Y,
STA-Benenue «Jlaboparopus Kora Ilpéaunrepay;
STA-Benenue «3ddext morocay;
STA-Benenue «3enéHpie OMOTEXHOJIOTHIY;
STA-Benenue «MpuibHas oriepay;
JunakTrueckue KapTouku, HHPOPMAITHOHHBIE KApPTOUKH,
Hayuno-unTennekryanbnble urpsl (Aliance, OBosonus);
0. Hayuyno-nomnynsipHble IEPUONYECKUE U3IAHMS C ONMUCAHUSIMU METOJIMK HcciieqoBaHus («KoT
[penunrepar», «B Mupe Haykn»).
11. Hayunsle BuneomaTepuaisl;
12. Y4eOHO-MeTOIMUECKHE KOMIUIEKTHI (MOYJIN) TS PEIICHUS IPOSKTHBIX M HCCIIEIOBATEIBCKUX
3a/ay;

HeoOxoaumebie TuaakTHUECKUE MaTePUAITb:

Pasnatounslii MaTtepuan (Tabnuilbl, 00pasibl) - 00pa3isl MbLIa, 0O0YUYaIONIUEe W Pa3BUBAIOIINE
urpsbl, Tabnuia MenaeneeBa, TabauIa pacCTBOPUMOCTH, IIBETOBOM KPYT, d(PUPHBIC Macja U OTTYIIKH.

XVUMUYECKUE PEAKTUBBI: BOCK, TUAPOKCHI HaTpus, TUApodoOHAs KUIKOCTh, Tpadwur,
TUCTWUIMpOBaHHAs BOJa, MHAUKaTop pH, KpacuTenu, MbUIbHAasl OCHOBA, MapauH, pacTBOP ayKCHHa,
pacTBop rubOeperuinHa, cTeapuH, cyiabdaT Menu, heHopTalenH, XJIOPU] KaJIbLUs, XJIOPUI MarHus,
XJIOPUJ HATPHUS.

JlabopaTtopHoe 00OpYIOBaHME: BECHl, KOMIUIEKT IUIACTUH C JepKaTelsMHU, KIOBETHI, HaOOp
(daHepHBIX TUIAINIEK, HAHOKOBPUKH, TIECOYHBIC YaChl, MUTETKH, MPEIMETHBIC M TMOKPOBHBIC CTEKIA,
OIOpeTKH, TEPMOCTOUKHE CTaKaHbI, MUMIETKU Mopa, BOPOHKH, KOHMYECKHE KOOI, MEPHBIE IIHIIUHIPHI,
MPOOUPKOJIEPIKATENN, CTEKIISIHHBIC IMAJIOYKH, CTEKJISTHHBIC TPYOOUYKH, TEPMOMETpP, TEPMOCTONKHI
¢dnakoH, (HOpPMOYKM AN 3alMBaHUs Mblia, damkd [leTpw, mImartenu, INTATUBBI IS TPOOHPOK,
ANIEKTPUYECKas OaHsl.

OO6opynoBaHue: BEChl, MUKPOCKOTIBI, HOYTOYKHU MO YUCITY YYaIIUXCsl, IPUHTEP, IPOESKTOP

Buneodparmentel: A y Bac JHMNKUNA TEKKOH, buorexHomorum pacrenuid, ['napodoOHbIe
x)uakoctu, Mcropun nzobperenuii. Cynepkieid, Kieit u ucnpiTaHue pa3indHbIX KieeB, OXOTAmuiics
reKkoH, D¢ ekt gotoca, YTo Takoe MOJIEKyIsIpHask KyXHsL.

SO ONOA U AW

5. BociuraresbHasi padora
HampaBnenneM BocnuTaTenbHON pabOThl HAa MPOrpaMMeE SIBISIETCS COAECHCTBUE TBOPUYECKOU
camMopeanu3alyy IMIKOJIHHUKOB, (OPMUPOBAHUIO OOIIMX W CHEHUAIbHBIX YMEHUN U HaBBIKOB,
HEOOXOMMBIX B XOJI€ BBIMOJHEHUs Oyaymiedl mpodecCHOHATBbHON NesATeNbHOCTH, (hOPMHUPOBAHUIO
AKTHBHOM KU3HEHHOU U IPa)k1aHCKOM MO3UIINH.



6. Cnincox 1ureparypbl

6.1. Ciucok JuTepaTypsbl AJIs1 eJarora

1.

2.

3.

10.

11.

12.

A30enb, A.A. Terpanp keicoBbIX NpakTHK. OMBIT CAMOCTOATEIBHBIX HCCIe0BaHUN B 8-9
KJaccax [ DIeKTpOHHBIN pecypc]: MeToauueckoe nocobue - http://schoolnano.ru/node/19440
AxmeroB, M.A. BBeneHre B HAHOTEXHOJIOTHH. XUMHUS [ DJIECKTPOHHBIA PECypC|: METOAMIECKOE
nocoOue - http://schoolnano.ru/node/4827

bana6anos B.B. Hanorexnomnoruu. Hayka 6yaymero — M.: Dkcmo, 2009.

bykatoB, B.M. Heckyunbsie ypoku. O0cTOATENbHOE U3T0KEHUE COLIMO/MTPOBBIX TEXHOJIOTHI
o0yuenusi/ bykaros, B.M., EpmoBa A.Il./ [DnekTpoHHBIN pecypc]:MeToanydecKoe mocooue -
http://schoolnano.ru/node/10834

Kypba A. U. «Jlaboparopus Kora IlIpénunarepa» [Tekct]: Momynsl un/A. U. XKypba. — CII6.:
[lIxonbHas nura. —2016.

KazakoBa, E.. YBnekarenbupiii Mmup Hanotexnosnoruit/ Kazakosa E.U., ['mipnenbepr A.B.,
TArmerit AT/ [DN1eKTpOHHBII pecypc]:pabogas TETpaJib -
http://www.schoolnano.ru/node/207495

Kazakosa, E.J., YenoBek u mIKoja B 3MOXY TEXHO [DIEKTPOHHBIN pecypc]|: cOOpHUK cTaTel -
http://elibrary.ru/contents.asp?issueid=1368496

MaxkcumoBa E. b. «3enénsie 6uorexnonorum» [Tekct]: STA-Benenune/E.b. Makcumona, @.B.
bounapenko, E.C.Kyapsmos. - CII6.: llkonsHas mura. — 2016.

[Tanuun, A.C. Cymma 6uotexHosoruu. PykoBoJcTBo 1o 6opbbe ¢ MUpaMHU O FeHETHYECKOM
Monupukanuu pacteHud, >KuBOTHBIX U Jrofert - ACT:CORPUS,2016

FOmkoB A. H. «Hanobuonuka. I'ekkon+» [Tekcr]: STA-Benenme/A. H. FOmxkos. - CIIO6.:
[[IxonpHas mura. — 2016.

Cremdopn :: HanoTtexHonoruu Ass MKOJILHUKOB, 00pa3oBaTelibHas IaTdopma JUlsl Y4eHUKOB
u neparoros https://stemford.org/

eHano - oOpa3zoBaTenbHas onnaitH-iargopma https://edunano.ru/katalog/?tag[]=tekhnologii

6.2. Cniucok juTepaTypshl AJ1s1 00y4ar0muxcst

1.

2.

Anpnpeea H. /. «Kak cTatb y4€HbIM?»: peKOMEHIalIUU FOHBIM HUCCIIEIOBATEINSAM U X
pykoBojutensM [Tekct]: yuebnoe nocodue. — CI10.: M3x-Bo PI'TIY um. I'epriena. —2013.
lNanaktuonosa, T.I'. Tekct nayku. [loprdens unTaTens: OmbITHL, SKCIIEPUMEHTHI, OTKPBITUS/
lanaktuonoBa, T.I'., Xyk C.I'., Hazaposckas f.I'., CaBuna C.0O./ [DAeKTpOHHBIN
pecypc]:MeToauueckoe mocooue - http://schoolnano.ru/node/10835

Hanorexnonorun | HanotexHosnoruueckoe cooOrmiectBo - HanomeTp [DnekTpoHHBIN pecypc]
http://www.nanometer.ru/

Tpetbsikos, F0.Jl. HanotexHonoruu - a3dyka juis Bcex — M.: MI'Y, 2009.

[lxombrast  gura | Ilkompnas  smmra  POCHAHO  [DaextpoHHBIH  pecypc]
http://www.schoolnano.ru/
«2neMeHThl 00MbIION HayKu» — MOMYJApHBIA caliT o (yHIaMEHTaJIbHON Hayke: (QHu3uKa,

OuoorHsl, XUMHS, MaTeMaTHKa, JIMHIBUCTHKA [ DIeKTpoHHBIN pecypc] http://elementy.ru
DHIMKIoneaust Iis AeTei (OMoJorus, 3KOJIOTHs, 4eloBeK) — M.: ABaHTa +, TOJl BBITyCKa
Tr000i1.

Cremdopn :: HanoTexHonoruu s NIKOJbHUKOB, 00pa3zoBaTelibHas MmiaaTgopma 1Jid YIeHUKOB
u negaroros https://stemford.org/

eHano - oO6pa3zoBaTenpHas onnaH-maTdopma https://edunano.ru/katalog/?tag[]=tekhnologii



https://edunano.ru/katalog/?tag%5B%5D=tekhnologii
https://stemford.org/
https://edunano.ru/katalog/?tag%5B%5D=tekhnologii
https://stemford.org/

[Tenaror: Bonkosa Onsra MuxaiiioBHa

KonnuecTBo yueOHBIX Henemnb: 36
Pexum npoBenenus 3anaTuii: 1 pa3 B Hezelo 1o 2 yaca
[Tpa3aHUYHBIE U BBIXOAHBIE THU (COTIACHO TOCYIaPCTBEHHOMY KaJIeHapIO)

KaHuKyIapHBIA IEpHO:

Kanennapubliii yueOHbIH rpaguk

IIpuioxenne 1

Bo BPCMs KAHUKYJI 3aHATHA B 06’LCI[I/IHCHI/I$IX IPOBOOATCA B COOTBCTCTBUU C y‘Ie6HBIM IJIaHOM, NOIMYCKACTCA N3MCHCHNEC PACIIMCAHUS.

Ne Bpewmst Kou-Bo
u/n Mecsin | Uncsio | nmpoBenenusi | @opma 3aHATUS 4ACOB Tema 3ansTHS MecTo npoBeeHus dopmMa KOHTPOJIS
3aHATUA
Hayuns1it mporpecc u pazsurue IF'AHOY MO «110 Bxonnast quarHocTHKa
1.1 becena 2
obmectBa. Hayunoe nccnenoBanue. | «Jlammanausy, kad. 206| (AHKETHpOBaHHE/TECT)
Bo3HukHOBEHME HAHOTEXHOJIOTHA. TAHOY MO «[O
2.1 Jlexmus 2 ®usnka, XUMUSI 1 OMOJOTHYSCKUE
«Jlammmanous», kab. 206
MIPOLIECCHI U OOBEKTHI B HAHOMHPE
N Hanorexnonoruu u nHanomarepuans | TAHOY MO «1O [Ipe3enTanus MuHH-
2.2 Kpyrastii cton 2 .
B HaIllEeH KU3HU «Jlarmmangusy, kad. 206 HUCCIIEIOBAHUI
[lepcriekTHBBI pa3BUTHUS U 'TAHOY MO «11O
23 Urpa 2
IpUMEHeHUs HaHomarepuanoB. | «Jlammannusy, kab. 206
Mo3roBoii 3HakoMcTBO ¢ taboparopueit Kora TAHOY MO «[0
3.1 2 penunrepa. Ilnanuposanue
HTYpM «Jlammangusy, kad. 206
paboThI TabopaTopuun
39 ccrenopare ) Pabora nag unmuBuayansaeiMa - | TAHOY MO «110 Oruer 1o pabote
MIPOEKTAMU «Jlammangusy, kad. 206
33 Vecenopare ) Pabora nag unnusuayansaeivu - | TAHOY MO «1HO Oruer 1o pabote
MIPOEKTaAMU «Jlarmmangusy, kad. 206
34 ccrenoparue ) Pa6ora nag uanusuayansaeivu - | TAHOY MO «1HO
IIPOEKTaMHU «Jlammangusy, kad. 206
35 ccrenoparue ) Pa6ota van unguBunyansaeiva - | TAHOY MO «110 Oruer 10 pabore
IIPOCKTAMHU «Jlanmanausy, kab. 206
3.6 3amura 2 3amuta npoektoB. Utoru padotsl B |[TAHOY MO «110 3aiuTa NpoeKTOB
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IIPOEKTOB nabopaTopuu «Jlanmanusy, kab. 206
CDmnquIfaﬂ XHMHS TOBEPXHOCTHBIX | 1 A 1y v 1y (10
4.1 becena SIBIIEHUN. XUMUS TOBEPXHOCTHO-
«Jlannanausy», kad. 206
AKTHUBHBIX BEIIECTB
[IpakTuueckas 3HAaKOMCTBO C MbUIOM, u3yuenue |([TAHOY MO «11O
4.2 Otuer o pabote
pabota XMMHUYECKOTO COCTaBa MblIa «Jlarmanusy, kabd. 206
[IpakTuueckas I'TAHOY MO «11O
43 MpioBapeHue, ONbIThl C MBUIOM
pabora «Jlannanausy, kabd. 206
4.4 Macrep-knacc Hpoctsie susaitH pettierm, FAHOY MO «10 TBopueckas pabota
yIaKOBKa MbLIa py4HOil pabotel | «Jlammanausy, kad. 206
IF'AHOY MO «110
4.5 Urpa Urpa «Pa3bupaem mo cocraBy» «JTamanmsn, Kao. 206
«9ddext noroca» - otkpeite, (AHOY MO «11O
5.1 becena
Hay4yHOoe 00bsicHeHue. Ouonuka | «Jlammanaus», kabd. 206
59 JlabGopaTopHas UccnenoBanue runpodoOHBIX 'TAHOY MO «10
) pabora CBOMCTB JINCTBHEB JIOTOCA «Jlarmmangusy, kad. 206
. [Tpuknaanoe 3Hauenue «3¢dexra |[TAHOY MO «10
>3 Kpyrusiii crox JIOTOCA» «Jlammmangusy, kab. 206 3auuTa npoexTa
ACATENLHOCTE YHCHBIX 1 IF'AHOY MO «110 Occe «JIroam koTopsie
6.1 CemuHap MHXEHEPOB-KOHCTPYKTOPOB B
«Jlammmanousy, kab. 206| MeHS BIOXHOBIISIIOTY
00J1aCTH BBICOKHX TEXHOJIOTHH.
6.2 JlaGopatopHas Hccnenosanue coliicts matepuanos | TAHOY MO «1O Oruer 1o paGote
pabora ¢ «d(ppeKTOM TeKKOHA» «Jlammmangusy, kabd. 206
6.3 ccnenopatue [IpuroroBnenue Kne;mmxv BemecTB u| TAHOY MO «110 3amyra npoekTa
HWCHOBITAHUE UX CBOWCTB. «Jlarmmangusy, kad. 206
71 Texuws OcHoBbl MoniekyssipHoit kyxuu, |[[TAHOY MO «1O
TEPMUHBI U IOHSTHUA. «Jlammanausy, kad. 206
79 JlabopaTopHas Merton anbruHaTHOTO I'TAHOY MO «10 Otuer 1o paGote
pabora KarcyJupOBaHUs «Jlammanausy, kab. 206
73 JlaGopaTopHas Mertoap! xenedpukanuu Ha ocHoBe [[[AHOY MO «110 Otuer 1o paGote
pabota arap-arapa M »xejaTuHa «Jlammanusy, kab. 206
74 JlaGopaTopHas Pa6ota man unpuBuayansaeiva - |[TAHOY MO «11O Oruer 1o paGote

pabota

MIPOEKTAMHU

«Jlanmanausy», kabd. 206
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75 JlaboparopHas Pabora Hag unguBuayansaeiMe - [TAHOY MO «1HO
' pabora MMPOCKTAMHU «Jlammanusy, kab. 206
Hcropus npoucxoxaeHus u I'TAHOY MO «110
8.1 becena
paszBuTHE napdroMepun «Jlammanausy, kab. 206
Urpa- VYHukanpHOCTb 3anaxa u usera. ([AHOY MO «1O
8.2 Ortuer o pabote
HCCcleJ0BaHHue OnpezesieHue 3anaxa «Jlammangusy, kad. 206
33 JlaGopaTopHas [Tomyuenue apomarubix Bemects |[TAHOY MO «I1O Oruer 1o pabote
pabota METOJIOM JUCTUIAIIUNA «Jlammangusy, kad. 206
3.4 JlaGopaTopHas [Tomyuenue 6anp3ama qis ryd Ha |TAHOY MO «I1O Otuer 1o paGote
pabota OCHOBE Y(UPHBIX Macel «Jlanmanusy, kab. 206
} [lepcriekTHBBI pasBATHA TAHOY MO «I10
9.1 Kpyrusiii cron CEJBCKOI0 XO35MCTBA.
N «Jlannangusy», kad. 206
buoTtexHo0rHs pacTeHUI.
[IpakTuueckas HCCHeHOBa}EHe CKOPOCTH POCTA | A 1Oy MO «10
9.2 pacTeHui Mo BIUSIHUEM
pabora «Jlammmangusy, kab. 206
(UTOrOpMOHOB
93 IIpaxTrueckas TexHonorus BeIpalBaHue I'TAHOY MO «10 Oruer 1o paGote
pabota MHKPO3EJICHH «Jlammmaagusay, kab. 206
94 Kpyrmsiit cron Pabora nag unmuBuayansaeiMa - | TAHOY MO «110
MpOEKTaMu «Jlammmangusy, kab. 206
[IpakTnueckas Pabora nag unmuBuayansaeiMa - | TAHOY MO «110 Oruer 1o pabote
9.5 pabora MIPOEKTAMU «Jlammanausy, kab. 206
10 A — [TonBenenue uroros pabotsl STA- [TAHOY MO «11O
CTYIUU «Jlarutangus», kab. 206
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IIpniaoxenue 2

Kajenaapublii IJIaH BOCIUTATENbHON padoThI

Ne Ha3Banue co0bITHS,
Cpoxu dopMa npoBeeHUs
n/n MeponpHusATHSA
1. .
JleHb 3HAHUI 1 ceHTs0pH becena
2.
Jenb ropopa-repost Mypmancka | 4 okTsOpst [TpocmoTp BuACOpHIEMA
3. BcemupHslii 1eHb HAyKH 10 HOs1Ops1 becena
4. N Urpa
Jlenb poccuiickoi HayKu 8 deBpans P
3. .
Mexnynapoansiii ness JIHK 25 anpens YPOK reHeTUKHU
6. MexayHapoaHbIi JEHb 10JIETa becena , npocMoTt
AYHApO A 12 anpens Aa, b p

YCJIOBCKa B KOCMOC

BHIeO(UITEMA




IIpuioxenne 3

OueHoYHBIC MAaTePHAJIBI
I. BxoaHo# KOHTpOJIb. TecT 10 0CHOBAM eCTeCTBEHHBIX HAYK

1. 3akoH coxpaHEHHs SHEPTUU — ITO

- IEPBOE HAYAJIO TEPMOTUHAMHUKHU

- TPEThE HA4YaJI0 TEPMOJIMHAMUKHU

- BTOPOE HAYaJI0 TEPMOAMHAMUKH
2. 3aKOH BCEMHUPHOIO TATOTEHUS SIBISETCA

- TMHAMHUYECKUM

- OMIIUPUYECKUM

- CTaTUCTUYECKUM
3. VYkaxuTe NpaBUIbHYIO MMOCIEI0BATEILHOCTh B CTPYKTYPHOU HepapXxuu Meramupa (0T OOIBIIETo K
MEHBIIIEMY):

- Bcenennas

- Meraranaktuka

- TyMaHHOCTb OpHOHa

- 3Be3na
4. CambIM pacnpOCTpaHEHHBIM XUMHUYECKUM 3JIEMEHTOM siJIpa 3€MJIU SIBIISETCA

- KpeMHHI

- JKeJe30

- UTFOMUHUHT

- KUCJIOpOJ
5. Kakoe 3HaueHuEe UMEET U OpraHru3Ma BbIJIEJIEHHUE MoTa?

6. Tepmoc cocTouT U3 KOiI0bI UMEIOIIEN ABOWHbBIE CTeHKU. M3 mpocTpaHCcTBa MEX/1y CTEHOK BO3yX
oTkayaH. Kpome Toro, CTeHKH KOJIOBI JeNatoT 3epKajlbHbIMU. 3a4eM OTKauUBaIOT BO3AYX U JETAl0T
CTEHKH 3€pKaIbHBIMU?

7. Bpauu quis uccienoBaHus 3yO0B MHOT/Ia BBOJAT B pOT MalMeHTa 3epkaiblie. [Ipu aToM 3epkanibiie
IIpeJIBapUTENIBHO HarpeBaroT 3aueM? KakoBa MUHNMAasbHAs TEMIIEpATypa, 10 KOTOPOU HY>KHO HarpeThb
3epKajnblie?

8. Ilouemy Henb3s TYLIUTH BOJIOM rOpsAIINI KepOCHH UK OeH3UH?
PesynpTaTsl TECTUpOBaHMS:

Hwuskuit yposens — 40-59%

Cpennuii ypoenb — 60-79%

Bricokwuit yposens — 80-100%

AHKeTHPOBaHHUe

1. 1 npueJ croaa, IOTOMY 4TO ...

2. Y MeHs1 XOpPOLIO MOJIYYAeTCH ...

3. MmHe TpyaHo aaercd ...

4. 51 xores ObI HAYYHUTCH ...

5. MHe UHTEpecCHO ...

6. MHe cKy4YHO/He HPABUTCA ...

7. HpeajibHOe 3aHATHE AJS MEHA — 3TO ...

8. Ilo kakum KpUTEpHAM Sl MOTY MIOHATH, YTO JOCTHI 1eJIU PadoThl B CTyAuH?



2. IIpoMe:XyTOYHBII KOHTPOJIb.

1) Kakoli u3 yriaepoaHbIx MaTepUaIOB UIMEET MOJIEKYJISIPHOE CTpOEHUE?

a) anmas, 0) rpa¢ut, B) pymepur Ce, T) IBYXCTEHHBIE YIIIEPOJHbIE HAHOTPYOKH.

2) Kakoil u3 yriiepoJHbIX MaTepualoB MOKHO PacIUIaBUTh?

a) rpadur, 6) pymnepur Cq, B) pymieput C, T) OTHOCTEHHBIC YTIIEPOTHBIC HAHOTPYOKH.

3) Kakas nu3 nepeunciaeHHbIX HUXKE Map — TOMOJIOTH?

a) rpadur u rpaden, 0) pymnepen Co u dymnepen Cgs, B) OAHOCTEHHBIE U ABYCTEHHbIE HAHOTPYOKH,
') HU OJTHA U3 TIap a)-B).

4) B xakom kadecTBe yIiaepoAHbIe HAHOTPYOKH HE MOTYT OBITh HCIIOIb30BaHbI?

a) B KaueCTBE CBEPXIPOBOASAIIETO MaTepHraia, 0) B KadecTBe MaTepuaa JUlsl HOTJIOMEHHs PaJjapHOTO
U3ITy4eHus], B) B KauecTBE J00ABKHU MPHU MPOU3BOACTBE OJEKIbI i KOCMOHABTOB U MOXKAPHBIX, T') B
KaueCTBE YyBCTBUTEJIBHOTO KOMIIOHEHTA ra30BbIX CEHCOPOB.

5) Bepnbl 11 caeayromue CyXaeHus 00 yrIepOIHBIX HaHOMAaTEepHaIax:

A) YrnepoaHble HAaHOTPYOKM TPOBOAAT AJIEKTPUUYECKUM TOK JIydlle MeIH

b) HexoTopsle coequHeHus QyuiepeHOB MOTYT ObITh MCIIOJIb30BAHbI B COJTHEUHBIX OaTapesix.

a) Bepno Tonbko A, 6) Bepusl A u b, B) Bepno tonsko b, r) HeBepHsl 00a.

6) B nocneagnee Bpemsi MOSIBUIIOCH MHOKECTBO CJIOB C MPUCTABKOU Haro. IMEIOT I OHU CMBICI WA
npocto BbiayMaHbl myTHUKaMmu? [loxkanyiicra, pazdepurecs. Boibepure U3 crnmcka ciioBa, KOTOpPbIE
JNENCTBUTENFHO UMEIOT OTHOIIIEHNE K HAHOTEXHOJIOTUSAM, U KOPOTKO OOBSCHUTE 3HAYEHHE KaXKJI0TO U3
HuX (5 0a/10B).

Hanonykoseuya, manonyeosuya, HaHOMpyOKa, HAHOYCbl, HAHOPO2A, HAHOKONLIMA, HAHOMOOUD,
HaHogenocuneo, HaHoPasa, HAHOKOJIOKO, HAHOHAKOJIKA, HAHONPOBONIOKA, HAHOBEPEBKA, HAHO38OH.

7) lupoxoe mpUMEHEHHE YTIEPOAHBIX HaHOMATEPHUAJIOB — neno Oyaymiero. OaHaKo, yKe CeroIHs
peanu3yloTcs WM aKTHUBHO OOCYXKAAIOTCS HECKOJIBKO IPOEKTOB, B KOTOPBIX HCIOJb3YIOTCS
yraepoansie Haro. Ilepen Bamu ABe rpymiibl KapTUHOK. Ha kapTHHKaX mepBoil rpynbl H300paxeHbl
yIIepoAHble HaHoMaTepuansl. KapTMHKM BTOpOl TIpynmbl HMEKT OTHOLIEHHME K BO3MOXHBIM
MPUMEHEHHUSIM THX BEIIECTB Ha IPAKTHKE.

ITepBas rpymma.

B

a) Jlns kax0i KapTUHKH U3 NepBoi rpymisl (puc. 1) moadepurte mapy Bo BTOpoii rpymime (puc. 2). (2
0an1a) OqHON KapTHHKE NEepBOM TPYIBI MOTYT COOTBETCTBOBATh HECKOJIBKO KApTHHOK BO BTOPOH U
Ha000poT.0) OOBsicHUTE cBOM BbIOOp. Hanuiure, 4To BBl 3HAETE O KaXJA0M U3 IPOEKTOB. (3 6aJjiia)
8) Kak u3BecTHO, Mpocioiika B KOHIUTEPCKUX U3ACTUSIX CIIYKUT HE TOIBKO JJISl TTOBBIICHUS
BKYCOBBIX Ka4eCTB ¥ MPHIAHHSI JAKOMCTBY BHelIHero 3¢ dekra. CluBOUHBINA KpeM, TIOBUIIO U APYTHE
BUJIbI IPUMEHSIOT JJISl CKPEIUICHHUS OTAETIBHBIX YacTei. A KaKyro «KpeMOBYIO MPOCIOKY» Bbl



MO’KETE TIOPEKOMEHI0BaTh B Cllydae NPEUI0KEHHbIX BaMy HaHOMaTepualioB U 171 KaKUX LeJIel OHa
cayxut? (2 6anga).
9) IlpuBenute npuMepsl ONOIOTHYECKUX OOBEKTOB, KOTOPhIE MOKHO OTHECTH K KaTErOpUU
HAaHOOOBEKTOB. ApryMeHTHUpYHTE CBO€ MHEHUE. (3 0ana)
10) Kakue aHuMaIMoHHbIe (PUIBMBI — MOJIETTM O HAHOMHPE BHYTPH KJIETOK - co3/ayu Ob1 Bol BMecTe
¢ N'ommsynom? (1 6an1)
11) Yro HyxHO caenaTh, 4TOOBI IPOBEPUTH CO3JJaHHYI0 Bamu MoJiesib Ha COOTBETCTBHE pealbHbIM
nporeccam? (1 6asn) Kak Bce 3T0 SKcIiepuMeHTaIbHO YBUAETH? (2 6aJuia)
12) s oTBETOB Ha KaKue Hay4yHbIE BOIIPOCHI Bl ObI HCIIONIB30BaNN CO3/1aHHYI0 MoJens? (3 fania)
Bce oTtBeThl 000CHYITE U TPUBEAUTE COOTBETCTBYIOIINE IPUMEPBHI.
13) Hwmxe npuBeaeHsl napbl MaTepHanoB (MK MPEeIMETOB), pabOTAIOIIMX HA OAHOM MpHHLUIE (/12
3a4acTyIO0 UMEIOIIME U TIOXO0KUI COCTaB) U BBIMOJIHSIOMINE CXOHbIe QYHKIUHU. YKaXUTE U OOBSCHUTE
MCIIOJIb3YEMBIN MPUHLMII (110 2 6aJiIa 32 MyHKT):

e OO0OIHBIHN KJIEH U 3aryCTUTENh HOTypTa.
MenuiuHCKU aKTUBUPOBAHHBIN yTOJIb U IJIMHA.
Cunukareisp-oCcymuTeb (HaBEpHsIKa HAXOIWIN AKETUKHU B 00YBH) U MOJIEKYJIIPHBIE CUTA.
CurannoBsle 3yOHbIE KOPOHKU U OpOHEOOHHBIN MOOETUTOBBIN CEpJICUHUK.
Caxa 1 aspocui1 B IPOU3BOJICTBE IIOJUMEPOB.
MBLJI0 ¥ TPOMBIIUICHHBIE (PIIOTAr€HTHI
BypoBoii 3aryctuTens u 3yOHast macra.
14) IlogoGHBIX TPUMEPOB MOXKHO MPHUBECTH OUYEHb MHOro. Haiimure WX caMu, BHUMATEIbHO
OIISIHYBIIUCH BOKpYr. Omummre NpUMEHEHHE HAHOTEXHOJIOIMYECKOro MpHHLMIA (MoguduKanus
CTPYKTYpPHl HJIM TOBEPXHOCTH MaTepualia, caM Marepuai) B ObITy. JKenmaTeabHO OIMMCHIBATH YXKe
UCTIOJIb3yeMble B ObITY MaTepualibl M MPEAMETHl U HE YXOIUTh B MOTEHIMAILHOE IPUMEHEHHE HOBBIX
Marepuaiosn. (mo 1 6asty 3a npumep)

3. HUToroBbiii KOHTPOJIb. 3amuTa npoekTa. Kpurepuu oneHuBaHus NMPOEKTHO-
HCCJIeJ0BaTeIbCKUX padoT

Jtan padoThl HAY
MPOEKTOM

Kpurepun,
COOTBETCTBYIOIHE
ranam

XapakTepucTHKAa KPpUTepHUst

IloaroroBuTENLHBIM
ITan

AKTyanbHOCTh

O0G0CHOBaHHOCTB MTPOEKTA B HACTOSAIIIEE BPEMH,
KOTOpas MpernoaraeT pa3petieHue
MMEIOIINXCSA 110 JAHHOU TeMaTUKe
MIPOTUBOPEUYU I

ILlnanupoBanue
padoThl

OCBEIOMIIEHHOCTD

KomiiekcHoe UCIIOIb30BaHNE UMEIOIIUXCS
HCTOYHHKOB II0 I[aHHOﬁ TEMATUKEC U CBO6OI[HOC
BJIAICHUC MAaTCpHUAJIOM

HccaenoBareabckas
JeATEeJIbLHOCTh

Hayunocts

CooTHolIeHNEe U3yYeHHOTO U IIPECTaBIEHHOTO
B [IPOEKTE MaTepuaa, a TaK)Ke METO/10B pabOThI
C TaKOBBIMU B JIaHHOW HAay4HOM 001acTH 1o
UcclelyeMol npobieme, UCI0JIb30BAHNE
KOHKPETHBIX HayYHBIX TEPMUHOB U
BO3MO>KHOCTb ONIEPUPOBAHUS UMH

CaMOCTOSTEIIBHOCTD

BremmonHenne  Bcex  3TamoB
JeSITeITbHOCTH CaMHMU
HampamisgeMas  JIeHCTBUSIMU
npoekTa 6e3 ero
HEMOCPEACTBEHHOI0 yYacTus

MIPOEKTHOM|
yYanumMucs,
KOOPAMHATOPA




Pe3yabTaThl HIH
BBIBO/bI

3HAYNMOCTD

[Ipu3HaHue BBIIOJIHEHHOIO aBTOPaMH IIPOEKTa
JUISL TEOPETUIECKOTO U (WIIH) TPAaKTUIECKOTO
MMPUMCHCHU

CHUCTEMHOCTBD

CrocoOHOCTb MIKOJILHUKOB BEIIEIISATE
0000IICHHBIN CITOCO0 NEHCTBUS U IPUMEHSTH
€ro TP PEIICHUN KOHKPETHO- MTPAKTHICCKIX
3aJ]a4 B paMKaXx BBIIOJHEHHUS IPOSKTHO-
HCCIIE0BATEIIbCKOM paboThI

CTpyKTypHpOBaHHOCTh

CreneHp TEOPETUUECKOTO OCMBICIICHUS
aBTOpaMU IPOEKTa U HAJIMYHE B HEM
CHCTEMO00Opa3yIoIuX CBsA3EH, XapaKTEePHbIX
JUTSL TAaHHOW TIPEAMETHOM 00J1acTH, a TakKe
YIOPSIOYEHHOCTD U 11eJ1€CO00Pa3HOCTh
JeNCTBUH, IPH BBITTOJHEHUU U 0(OPMIICHUH
IIPOEKTa

HNHTerpatuBHOCTD

CBs13b pa3IMYHBIX HCTOYHUKOB HH(OpMAIUU U
oOJracTeil 3HaHUN U €€ CUCTEMAaTU3alUsI B
€MHOM KOHIICTIIINH MPOEKTHON PabOTHI

KpearuBHocTh
(TBOpUYECTBO)

HoBeie opurnHanbHbie HIEU U IIyTH PELICHUS, C
MMOMOUIBIO KOTOPBIX aBTOPHI BHECIIH HEUTO
HOBO€ B KOHTEKCT COBPEMEHHOM
IEUCTBUTEILHOCTH

IIpencrasiienune
roTOBOIr0 NPOAYKTA

OueHka npoiecca u
pe3yabTaToB padoThl

[Ipe3enTabenbHOCTH
(myOmm4HOE
MIPECTABICHHE)

@DopMBI IIPEACTABIICHUS Pe3YJIbTaTa IPOCKTHOU
paboTHI (JIOKJIAM, Mpe3eHTaIus, TIoCcTep, QUIIbM,
MakeT, pedepar u z1p.), KOTOpble HIMEIOT OOIIYIO
LIEJIb, COTJIACOBAHHBIE METO/IbI U CIIOCOOBI
JESATEIIbHOCTH, JOCTUTAIOIINE EAUHOTO
pesyabTara. HarnsaHoe npencraBieHue xoaa
UCCJIEIOBAHM U €r0 PE3YyJIbTAaTOB B PE3YJIbTATE
COBMECTHOTI'O pelIeHuUs poOIeMbl aBTOPaMHU
IIPOEKTa

KomMMyHHKaTHBHOCTH

CriocoOHOCTh aBTOPOB MPOEKTA YETKO,
CTUWJIUCTUYCCKU I'PaMOTHO U B TC3UCHO U3JIOKUTDH
PTAIbl U PE3YJIbTAThl CBOCH JICATEIILHOCTH

AmnpoOarust

PacripocTpaneHue pe3yapTaToB U IPOAYKTOB
[IPOEKTHOM IEATENBHOCTH UIIU POKIEHUE HOBOTO
[IPOEKTHOT'O 3aMbICJIa, CBSI3aHHOTO C
pe3ysbTaTaMu

[IpeIbIAYIIEro IPOEKTa

PeduekcuBHOCTD

uauBHyabHOE OTHOIIICHUE aBTOPOB
[IPOEKTHOM pabOThI K MPOLIECCY MPOSKTUPOBAHUS
U pe3yJIbTaTy CBOCH NeSTEIbHOCTH.
XapakTepus3yeTcss OTBETAMU Ha OCHOBHBIE
BoIpockl: YTo ObUI0 XOpoio u moueMy? Yto He
yaanoch u mouemy? YUto XoTenoch Obl

OCYIIIECTBUTH B Oyaymiem?
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