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NOACHUTEJIbHAA 3AIINCKA
[Iporpamma BHEYPOUHOR NeATENBHOCTH AN ydarmuxcs 8 kiacca «M3yuaem, ucenemyem, nzobperaemy»
COCTaBJIeHA HA OCHOBE CIENYIOIIUX HOPMATUBHO-METOANIECKAX MATEPHUATIOB:
> @enepansHeii 3akoH No 273-03 ot 29.12.2012r. «O6 obpasosannu B Poccuiickoii denepanuiy B
nocnensed penakuuu ot 01.03.2016r.;
» @enepanbHBI TOCYIApCTBEHHBIM 00pa30BaTeNbHBIA CTAHAAPT OCHOBHOTO 0OWIEro o6pa3oBaHHS
(®T'0C 000);
> TJIABHBIM TOCYIAPCTBEHHBII CAHUTAPHBINI BPAU POCCUIMCKOM ®EIEPALIVU
I[TOCTAHOBJIEHHUE ot 28 cents6ps 2020 roma N 28 O6 yTBepkaenuu canutapubix mpasmuia CIT
2.4.3648-20 "CaHHTapHO-SIHIEMHOJIOTHYECKHE TPEeOOBAaHMUS K OpTraHH3alUsAM BOCHUTAHHS H
00ydeHusl, OTJIbIXA U O3/IOPOBJICHHUS JETeH W MOJIOIEIKH"
OcuoBHas oOpa3oBarenbHas NMporpamMma OCHOBHOTO obmero obpazoBanus MBOVY «CocHoBckas
COIlI»
ABTOpCKHE MPOTPaMMBL:
ABTOPCKOM BEPCHU MEXIUCHUIIIMHAPHOHN MporpaMMbl « OCHOBBI yueOHO-HUCCIIeIOBATENLCKOM 1
IIPOeKTHOH pearenpHOCcTH» M.M. Dmmnreitn, A.H.FOmkoB («Haponuoe o6pazoBanuey, 2014, Ne
6,c.151-159);
«EcTtecTBOo3HaHHe. YueOHbIE HCcaeI0OBaHUS U MPOEKTHL. 8 kiaccel», A.H.KOmkoB.
Ienu nporpammel «3yuaem, ucesieayem, H3o00peTaem»
IIPOIIEEBTUKA OCHOB (GDM3UKH, OHOJIOTHH, XUMUHU, HAHOTEXHOJIOTHH;
—TIOJIy4EHHUE YIallUMHUCS IPEACTaBICHUN 0 METO/Iax HayUYHOTO IIO3HAHUS IIPHUPOIEI;
(GopMupoBaHHE DSIEMEHTAPHBIX YMEHHH, CBS3aHHBIX C BBIIOJHEHHEM Yy4eOHOro JIabopaTOpHOrO
SKCIIEpUMeHTa (UCCIIeIOBaHMS) U IIPOEKTa;
—(opMupOBaHUE y yUAIMUXCS YCTOMYMBOTO HHTEpeca K MPeMETaM €CTECTBEHHOHAYTHOTO IHKIIA.

Ilporpamma coctaBieHa € YYETOM MPEEMCTBEHHOCTH C (elepaibHBIM TOCyIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM HAYaIbHOTO 0O0mero oOpa3oBaHUs, YYMUTHIBAET BO3pACTHBIE U
IICUXOJIOTHYECKAE OCOOEHHOCTH OO0ydJalommuxcs IO IporpaMMaM OCHOBHOIO oOImero oOpa3oBaHHS,
YUUTBIBAET MEXIIPEIMETHBIE CBSI3H.

O0mas xapaKkTepucTHKA IPOrPaMMBbI

OI'OC mpennonaraeT BHECEHHWE CYIIECTBEHHBIX M3MEHEHUH B CTPYKTYPY M COJIEp)KaHue, Lelu |
3aaur 00pa3oBaHMs, CMEIICHUE aKIIGHTOB C OJHOHM 3a/Jadl — BOOPYXXUTh ydalllerocs 3HAHUSMH — Ha
IpyTyo — copMUpOBaTE Y HETo 00IIeydeOHbIe YMEHNS U HaBBIKKA KaK OCHOBY y4eOHOM NesITeTbHOCTH.

[Iporpamma «M3yuaeM, wuccienyeMm, u3zobperaeM» MO3BOJSET O00ydaroIMMCS B XOZe
CaMOCTOSTEJIbHOW NPAKTHUECKOM IEATEIbHOCTU PACKPBITh CYyTh OKPYXKAIOIIHUX MX (PH3UYECKUX SBICHHH,
YCTaHOBUTH CYIIECTBYIOIMIHE MEXIY Pa3TUYHBIMU IPOIECCAMH 3aKOHOMEPHOCTEH M HAlTH NPUMEHEHHE
3TOMY Ha MPaKTHKE.

OcHogHble NPUHYUNBL Peanu3ayuy BPOcPamMMbl.

—  CHCTEMHO-JESTeNbHOCTHBINA W JIHYHOCTHO-OPHEHTUPOBAHHBIN IIOAXOIBL,
—  HAy4YHOCTb,

—  IIOCTYTIHOCTb,

—  0OpPOBONBHOCTE,

—~  CyOBEKTHOCTE,

—  TIPEeeMCTBEHHOCTD,

- PE3YIBTAaTUBHOCTE,

—  TBOPYECTBO H yCIIEX,

—  COTpPYIHHYECTBO.

Vuebuas paboTa ¢ oOydgaromumrics 8 kiacca B paMKax JaHHOIO Kypca OpHEHTHpPOBaHA Ha
pa3BUTHE YHHBEPCAIBHBIX yYeOHBIX IEHUCTBHM, CTAHOBJIEHHE Yy HHMX INPEIMETHOH OCBEIOMIIEHHOCTH,
KOMITETEHTHOCTEH MCCIeN0BATENHCKOTO U MMPOEKTHOIO XapaKTepa.

OTnmenpHBIE TEMBI TPOTPaMMBI  «Sl  HCCIENyI0 OKpYXAlOIMi MHp» OpPHUEHTHPOBaHbI Ha
dbopMupoBaHre y OOyJarOIMUXCs MO3WIMH HaOMomaTenss W SKCIEPHUMEHTaTopa, Ha 3HAKOMCTBO Ha
IPaKTHKE C HOPMaMH HCCeoBaTelbekol mestensHOCTH. CTpyKTypa NpefcTaBieHa B BHIE OIOKOB, B
IpOIlECCe  H3YYEeHHS  KOTOPBIX  IPOMCXONWUT  JIOTHYECKMH  IIEpeEX0o] OT  CaMOCTOSATENBHBIX

Y

Y



HCCIIETOBATENLCKIX Pab0OT MIIANIIHNX MOAPOCTKOB K y4eOHBIM IIPOEKTaM. JTO IO3BOJIIET OOECIIEYHTH
CMBICIIOBYIO M COJIEP)KATEIIbHYI0 IPEEMCTBEHHOCTh MEXKIY HMCCIENOBATEIbCKOM M IPOEKTHOR
JIeSITeTIbHOCTBIO Ha IPEIMETHOM MaTepHalle €CTECTBO3HAHUS.

[IporpamMmMa y4uTBHIBaE€T MEXIIPEIMETHbIE X BHYTPUIIPEIMETHBIE CBSA3H, BO3PACTHBIE 0COOEHHOCTH
y9aIIuXxcs, MO3BOJISIOT 00yJaronMMCs TO3HAKOMHUTHCS C TIPEIMETHBIM MaTepHanioM OHOJOTHH, GU3UKH,
XVMHH.

[Iporpamma sSBISIETCS MOAAECPIKUBAIOIINM JUUIS IPEII0IaBaHUs ECTECTBEHHOHAYYHBIX UCIIHAIIINH C
SIIEMEHTAMH HAHOTEXHOJIIOTHH. B 3TOM HampaBieHHH OCYIIECTBIIIETCS 3HAKOMCTBO y4YaIluXCs C
aTOMapHBIM U MOJIEKYJIIPHBIM CTPOSHHEM BEIIEeCTBa, C KIETOYHBIM CTPOCHHEM PAacTEHUHN U XKUBOTHBIX.

BricTpanBanue Kypca Ha TpaHMLE TpeX IOAXONOB — JAHMAJOIMYECKOrO, COOBITHMHOIO H
JESITEeTFHOCTHOTO TO3BOJSIET OOECHeunTh BBICOKHHM YPOBEHb IIO3HABATEIIBHOW CaMOCTOSTENBHOCTH
o0y4arormuxcsi, GOpMHUPOBAHHS MOTHBALUN K 0O0YUEHHUIO, OOECIIEUUTh OalaHC MEX1y MHIUBUIYaIbHEIMA
dbopmamMu pabOTHI ¥ TPYNIIOBBIM B3aUMOJIEHCTBHEM.
3ama4yu nporpammsel «V3ydaem, uccienyem, #300peTaem» :

1. ocBoeHHe 3HAHMH O SIBIECHUSIX IPUPOIBI B XO/I€ TO3HABATENLHOIO THATIOra;

2. (GOpPMHpOBAHHE Y YUAIIHXCS CIIOCOOHOCTH CaMOCTOSTENHHO (POPMYIHUPOBATH BOIPOCH! IIPOOIEMHOTO

U HCCIENOBATEIhCKOIO XapakTepa, MPHOOPETEHHE OIbITa MCCIENOBAHMS  CaMOCTOSATENHHO

chOpMYITMPOBAHHBIX MPOOIIEM C TO3UNUK HAaOI0AATEN H SKCIIEPUMEHTATOPA;

CaMOCTOSTENIbHOE OOHApY)KEHHE B3aUMOCBSI3M HCCIEHNOBATENBCKOM M IPOEKTHOM JEATENBHOCTH,

[OJIyYEHHE OIIBITA TPHMEHEHHS MMOJyYEHHBIX 3HAHUK B XOJI€ UCCIIEIOBATENILCKON AEATENBHOCTH I

pereHus 3a1ad IPOeKTHOTO XapaKTepa;

4. oBIajeHHe YMEHHUSIMH I10 MPEICTaBICHHOMY ONMCAHHWIO JOCTYIIHOTO Ul IIOHUMAaHHs SKCIEPUMEHTa
BBIIEATE HaOroMaeMblil 3G exT (IBIeHnE), MPEIOKUTE CBOA BAPHAHT O0BICHEHHE HAOIIOJAEMOTO
sBJI€HHS (CBOMCTBA), MIPUBECTH NPHMEP CHTYyal[UH, IJie HaOIIONaeTcs MOJOOHOE SBIICHHME, HA3BaTh
TEXHAYECKHE M300peTeHus, paboTa KOTOPHIX OCHOBaHA Ha INPHUMEHEHHH IIPOHIIIOCTPHPOBAHHOTO B
OIIBITE 3aKOHA;

5. pa3BuUTHE CIIOCOOHOCTH BOCCTAHOBHTH JIOTHKY pEalM3allid HHKEHEPHOTO IPOEKTa, HCIOJIB3Ys
OMHCAHKE PEATFHOI0 IIPOEKTa;

6. BOCHHTAaHHE YOEKIEHHOCTH B BO3MOIKHOCTH ITO3HAHHMS 3aKOHOB IIPUPOJEL, B HEOOXOIMMOCTH Pa3yMHOIO
HCIIOJB30BAHUS JOCTIDKEHUM HAYKH M TEXHOJOTHM [UIS JAJBHEHINEro pa3BUTUS UYEJIOBEYECKOTro 00-
IIECTBA, YBAKEHHMS K TBOPIAM HAyKd ¥ TEXHHWKHM; OTHOINEHMS K (M3HKE KaKk K DJIEMEHTY
00111e4eNI0BEYECKON KYIBTYPBIL.

B memsx peanmsande IPOrpaMMBl HA HM3ydeHHE IIPEIMETa HAa yPOBHE OCHOBHOTO OOIIEro
00pasoBaHmsi OTBOIAMTCS 34 dWaca B rof 3a CYET YacOB BHEYPOUHOH JEATENBHOCTH. Bes mporpamma
paccunTana Ha 1 rog o6ydeHus u nperycMaTpUBAET IPOREICHUE 3aHITUH | paz e nedemo (34 uaca).

(08)

MJIAHUPYEMBIE PE3YJIBTATHI OCBOEHUSA ITPOI'PAMMBI
JIugHoCTHBIE pe3y/ibTAThI:
— TIOBBINEHHE YPOBHS CAMOOIIEHKH (IIMpOTa [Hama3oHa OIEHOK, 000OIIeHHE KATErOpHi OIECHOK,
npencrasienue S B KOHIENIIHH COIMANTBEHOM PO | T.1.);
—  cMBIcIoo6OpasoBanue (COPMHPOBAHHOCTH II03HABATENBHBIX, YYEOHBIX MOTHBOB, CTPEMIICHHE K
TIPHOOPETEHUIO 3HAHUN).
—  OpHEHTAlMs Ha MO3UIHUIO APYTHX JOMAeH, OTIHYHYIO OT COOCTBEHHBIX, YB&)KCHHE HHOW TOYKH
3pEHHUS;
—  y4Yer pa3HbIX MHEHUU ¥ YMEHUE 000CHOBATH COOCTBEHHOE;
—  yMEHHe CIyIIaTh coOEeceIHUKA,
—  TOTpeOHOCTH B OOIIEHUH CO B3POCIBIMH H CBEPCTHHKAMHU
MeTanpeaMeTHbI€ pe3yabTaThl:
—  aHAIM3MPOBATh HAYYHOE HCCIENOBAHKE 10 IIPEICTaBICHHOMY ONUCAHMIO - YKa3aTh npodieMy,
—  yKasaTb WCIONb3yeMBIe CIIOCOOBI M CPEACTBA IIPOBENCHUS HCCIENOBAHUSA, YyKa3aTh IIEpEdCHb
[IOJIyYEHHbIX HAYYHBIX PC3YJIbTATOB;
— IO [peCTABIEHHOMY OIMHCAHHUIO HECIOKHOTO SKCIIePUMEHTA BELIENUTh HabmonaeMbli oG bexT,
—  OpPemIOKHTh ODBSICHEHHE HAOJIFONAeMOro SIBJIEHHS (CBOWCTBA), MEPEUUCIUTDH OBITOBBIE CHUTYAIlWH,
rae HabIroaeTcs of00HOe SBIEHUE, yKa3aTh CHTYAIlHH, T7Ie JaHHAsI 3aKOHOMEPHOCTh (MM 3aKOH)



UCIIONB3YETCA NI PEUIEHWS TeX WIW WHRIX YeNOBEYECKWX HYWKI, HARRATR TEYUWeCKne
U300peTeHns, KOTOpbIe OBUIM CHENAHbI C HCIOJHb30BAHHEM 3aKOHA, IPOMILTIOCTPHPOBAHHOIO B
OTIBITE;

—  (opMynupoBaTh BOIPOCH! MO3HABATEIHHOIO XapaKTepa MO IMOBOMY O0BEKTa (SIBICHHUSA, COOBITHS),
OTHOCSINETOCS K TOM UM HHOW 00JIACTH HAYYHOTO 3HAHUS,

— TOHHMATh CMBICH MpeAjaraeMbIX K OOCY)XIEHHIO IPOOJEeMHBIX CHTYalui, CaMOCTOSTENLHO
¢dhopMynIHpoOBaTh MPOOIEMHBIN BOTIPOC ITO MPEIOKEHHON MPOOIEMHON CHTYAIHH;

— oTnu4ath (PaKThl OT CYXKICHUM, MHEHHH U OI[EHOK;

—  HMETh OIBIT HCIIOIH30BAHMS HUCCIIEIOBATEILCKHX METO0B — HAOMIONCHHS, OIIBITOB, SKCIIEPHUMEHTOB
(ecTecTBEHHOHAYYHBIE METOJBI); OMPOCOB, CPABHUTENBHBIX OIMCAHUH, HHTEpIpeTanud (PaKkToB
(MEeTOIBI COIMANBHBIX W UCTOPUUECKUX HAYK), METOJOB HCCIIEIOBAHUSI MATEMAaTUUECKHX OOBEKTOB
(MeToABl TOYHBIX Hayk); (OPMYJIHPOBATH TEepeYeHb HCCIEAOBATENbCKUX MPOIeayp mo cxeme «Kak
OBl 51 M3y4as NaHHBIM 00BEKT (SBIEHHUE, COOBITHE).

— paboTaTh C TEKCTOM KaK pe3yJIbTaToOM paHee IPOBEIEHHOTO Hay9YHOTO HCCIIEN0BaHUS

— BBIICTUTH TIO3HABATENBHBIM (MCCIENOBATENbCKAN) BOIPOC, IEPEUHUCIUTH HMCCIEN0BATENBCKHE
MpOLEAYphl, TpPU TIOMOIMM KOTOPHIX OBLUIM IOIY4YEeHBl 3HAHHUS, CAMOCTOSTEIBHO IIPOBECTH
NEeMOHCTpPAIlMOHHBIE ~ OKCIIEPUMEHTHI (B ClIydae€  €CTECTBEHHOHAYYHOIO  HCCIEIOBAaHMUs),
MOATBEPIKIAOIIUE CIIPABEIUBOCTD IIPEICTABIEHHBIX BEIBOJIOB;

— IPOBOJHMTH COOCTBEHHOE HCCIICIOBAaHHEe, a HWMEHHO — CaMOCTOSITENIBHO OIPENeNUTh Leib
HUCCIICJIOBAHMS; IPH HCCICNOBAaHWUH, OMUpPAIOIEMCS Ha TEOPETHYECKHE IIOJIOXKEHHS —
copMyIHpPOBATh THUIIOTE3y HCCIICHOBAHUSA; CITAHUPOBATH 3TAIlbl HCCIIEHOBATENBCKOW PabOTHl U
BBIOpaTh HEOOXOIMMBIM WHCTPYMEHTapui; O(QOPMUTH pPE3YNbTAaThl, IPEACTABHTH PE3YIbTaTh
HCCIICIOBAaHMSI B 0OOOINEHHOM M CTPYKTYPHPOBAaHHOM BHJE IMHPOKOMY KpPYTy 3aHHTEPECOBAHHBIX
JIUIT 1711 OOCYKI€HUS ¥ BO3MOXKHOTO JATbHEHIIIETr0 MPAaKTHIECKOr0 HCIIOJIb30BaHN,

—  HCIOJIB30BaTh METOJIBI MATEMATHIECKOTO MOICTUPOBAHUS [IPH HCCIIENOBAHAN JKU3HEHHBIX ABIICHUMN.

— IUTAaHUPOBAaTh COOCTBEHHBIE IEMCTBUS MO JOCTHXKEHHMIO KOHKDETHOIO pe3yibTaTra B TEKyIIeH
NesSTeTbHOCTH,

— 10 TpPeJCTaBICHHOMY  OIHCAHWIO  peajbHOr0  IIPOEKTa  BOCCTAHABIMBATL  JIOTHKY H
TIOCIIEIOBATENLHOCTD PEANH3aU COMHATBHOTO (MH)XEHEPHOTO, TBOPUYECKOIO, HHHOBAIIMOHHOIO)
IPOEKTA, & UMEHHO — PEKOHCTPYHpPOBaTh 00pa3 CHTyaluH, KOTOPYIO MEHSIM \ IIPeoOpa3oBhIBAIIH
pa3paboTuMKyk \ peaM3aTophl IMPOEKTa, BBIIETHTH IIEpeUeHb pEIlaeMbIX 3a7ad, O003HAYMThH
HOJIyYEHHBIE IPOAYKTHI M OIMCATh BO3HHUKIITHE COMUOKYIBTYPHBIE (D (OEKTHL

—  OCO3HAHHO BBIOpATh THI MPOGUIHHOTO 0OYUEHHS B CTAPLIEH IITKOJIE;

—  3amyMBIBaTh., IUTAHUPOBATh W DPEATH30BHIBATH IMPOEKT COLHMAIBHOH H HMHOH HAIpPaBIECHHOCTH C
OILIEHKOW HEOOXOJUMBIX PECYPCOB JIJIS €T0 pealru3alii U BO3MOXKHBIX PHCKOB;

—  OCMBICIIEHHO YHMTaTh NyOIMIUCTHYECKHE ¥ HHBIE TEKCTHI, Kacaroluecs IMpoOieM COLUalbHO-
SKOHOMHUYECKOTO PA3BUTHS TEPPHUTOPHUH (HApUMep, TOH, TIe MXMBET O0OydarolUics), BHLIEIATH
mpobiieMbl, (OPMYIHPOBATH HUACH M MPENIOKEHUS IO MX PELICHMIO, ¢ OIEHKOH HX BO3MOXHBIX
IIOCJIEICTBUM;

—  OIGHUBATh CHUTYalHUI0 COOCTBEHHOW JKH3HH B KOHTEKCTE COLHO-KYIBTYPHBIX OOCTOATENLCTB,
IpeaiaraTb BApHAHTHI TI0 YIYUIIeHHIO CUTyalliH;

—  chopMupoBaTh COOCTBEHHYIO 00pa3oBaTEeNBHYIO INIPOrpaMMy JOIOJHUTENBHOIO OOpa3soBaHUs B
CIENYIOIIEM TOAYy B COOTBETCTBHH C BbIOpaHHBIM npodunem oOydeHusa u Oymymium
podecCHOHATEHBIM 00Y4YEHHUEM.

COJEPKAHHUE KYPCA
8 KJIACC
34 gaca
Tema Nel. Beenenne (1 uac)
3HAKOMCTBO C DAa3BUTHEM BBICOKHX TeXHOIOrHi. JIOCTHXKEHHs yU€HBIX-HCClleoBaTelel B 00IacTH
GuoNorny, GU3MKK ¥ XMMHUKH, CIICIHAIMCTOB-MEIUKOB U IIPOIPAMMHUCTOB, HHIKEHEPOB-KOHCTPYKTOPOB.

Tema No2. BupTyajbHble Iy TemecTBHs-HccIe]oBanus (4 Jaca)



Uccnenosatus HOBOW MITAHCThL, CO3MAHME MOTENW HOROA TIMAHETH  KCTE MATWICC TR TONITHR 1
Omomup. M3ydyeHne MeTONOB HcCIeOBaHMS B reorpadmu. Pa3paboTka TypHCTHYCCKHX MapIIpyTOB.
I'eorpadus u Mmatematuxa. [lyTemectsus o 300mapky. [IpoekTHpoBaHue COGCTBEHHOTO 300MapKa.

Tema No3. Haomogenus: (3 gaca)
N3ydenne ocobeHHOCTEH CTpoeHHMS W (DYHKIHMOHHPOBAHWS TPEICTABUTENEH JKHBOTHOIO MHPA.
Habmronenus. YcTaHOBIGHHE NPHYUHHO-CIIEACTBEHHBIX CBs3el. I3ydeHue OBICTPOIpPOTEKAOIIUX
nporeccos. IIpaktuaeckue 3amanus: «HeoObraable CTOCOOHOCTH JIETYYMX MBIIIEH, KOMApOB, KOIHOPUY,
«CbeMKa ropeHus CIIMUKY, MaIeHUs KallTi BObL, IPbDKKa Ha MECTE, MIPBDKKA KOIITKHY.

Tema No4. OnpIThI H SKCTIEPHMEHTHI (3 4aca)
W300peTeHne SKCIepUMEHTATBHBIX Mponeayp. IIpaktudeckue 3anaHus: « OmbITH M0 Gu3nKey, « OMBITHI
0 XUMHUMY, «OTBITE 0 Ouonorumy. «Vcenenopanue MPUHITUIIOB PaOOTHI TEXHHYECKUX YCTPOHCTBY.
Tema No5. MexknpeameTHoe ncciieJ0BaHHE H MPOEKT (2 yaca)
Mexmnpenmernoe uccienoanue-npoekt «llomer Gemxu — nersru». CaMOCTOSITENTPHOE H3TOTOBIICHHE
HaparoTa M HCCIEI0OBAaHHE 3aBHCHMOCTH BpPEMEHH MaleHHs I'py3a OT IUIOMATM €ro IMOBEPXHOCTH.
MexmpenMeTHOe HcclieJoBaHne U ITPoeKT « Wingsuity.
Tema No6. Mukpomup. MosekyJibl H aTOMbI (2 9aca)
Maxpomup. MosieKkynbl # aToMbl. EnquHuIE cTpoeHus BemecTBa. OObSICHEHHE (U3MUECKUX MPOIECCOB
Ha MOJIEKYJIIpHOM ypoBHe. IlmoTHocTh BemecTBa. [lpakTuueckue 3amaHus: «PacTBopeHme caxapa B
Boziey, «Mcnapenue Boaby, «Co3aHue caXxapHO# IBETHON MHPAMHIKKY.

Tema Ne7. Kiierounoe crpoeHue :»xuBoro opranusma (2 gaca)
KrneTouHoe cTpoeHue XKHBOTO OpraHu3Ma. ETUHAIIA CTPOSHHUS KHUBOT0 Opranu3Ma. BHyTpeHHee
CTpOEHHUE pacTUTEeNbHOM KieTkH. [IpakTuueckue 3aganus: «Habmonenne pacTUTENEHOM KIETKH O
MHKPOCKOTIOM).

Tema Ne8. CoBpemMeHHbIe HCCI€IOBAHUS H HAHOTEXHOJIOTHYeCKHE IPOEKTHI (4 9aca)
CoBpemenHBbIe pa3paboTku B obmactd HaHoTexHOoJoruid. ['ekkoH. "DddexT moroca". I'mnpodobHOCTS.
[Mpaxtiueckue 3amanus: «3ydaem rekkonay, "Hanomokpertus u 3¢ ekt sotoca". (pabota ydamuxcs B
POJIM UCCIIe0BaTENEH U KOHCTPYKTOPOB).

Tema Ne9. Hayunbie s3xciepumMeHTHI (2 9aca)
Hayunsle skcnepuMeHThl. PeKOHCTPYKIIHS THIIOTE3bI MCcienoBaHus. DKcnepuMenT SHa bantucra Ban-
IenbmonTta. OxcnepuMentsl Jlammapo Cnammanmans. «Ciydaiinele» oTkpbiTHa. Omnbeiter  xoseda
IIpuctnn.
Tema Nel0 buonnka n pyHKIHOHAJbHAaSA 3(PGEKTHBHOCTD OPraHH3MOB.
MesknpeaMeTHbIE MPOEKTHI U UccaenoBanns (3 4aca)
buonuka. M3o06perenus Jleonapno na Bunum. Pabota ygammxcsa B poild HCCIENOBATENEH, H3yYalOMHX
0COOEHHOCTH CTPOEHHS JKMBBIX OPraHW3MOB, W HH)XEHEPAaMHU-NPOEKTUPOBINMKAMH. MammuHel
BEPTUKAIBLHOTO MepeMerienus. V3ydeHne CTpOeHHS JIall HACEKOMBIX, «KIEHKOH» IOMOIIBEI YIUTOK, JIAIl
MyXH. bHoMexaHuKa ABWXEHHUA. Y CTPOMCTBO pa3iMuYHbIX NIAPHHPOB, JOKTEBOI'O U IJIEYEBOTO CYCTaBOB
pyKH. DK30CKeNeThl, WX mpuMmeHeHwe. [Ipaktmueckue 3amanusa: «CosgaHHe poOoTa BEPTHKAILHOIO
nepeMerneHus, «PazpaboTka sK30CKeneTay.
Tema 11. PacTurenbHbIe KIeTKH H KJeTouHble HaHOGa0puku (2 yaca)
Yro Takoe kierka? M3ydeHue MONYOPOHHUIIAEMBIX IPErpajy Ha MHKpOIIpenapare KOXXHIBI JIyKa.
[Tnasmomus u gerutasmonms. Ocmoc. Hamopob6otel u permukaropel. Cunrtes 6enka. Monekyna JIHK.
XoporutacTel —kjierounbie HaHopabpuku. Ilpaktuueckre 3amanus: «l3sydenwe mox MHKPOCKONIOM
JIMCTHEB PA3IUUHBIX pacTeHuiy, «Co3zmanue monenu JJHK».
Tema Nel2. 3amkHyThIe GHocHcTeMbl (1 yac)
HckyccTBeHHBIE 3aMKHYThIe OHocHcTeMBL. nest TpogudecKkux Henei U ee COCTaBHAIX YacTeu.
IHoasenenune nroros. 3amuTa MpoexkToB (3 yaca)

Hmozo6biii KOHMPOLL NPOBOOUMCS. 6 GUOe 3aUUMbl NPOEKNO6 OOYYAIOWUMUCA U YHACMUSL 6

HAY4YHO-UCCe008aMeNbCKOL KOHGepeHYUY UKOTbL.



%N oUW

YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

HEPEYEHb YYEFHO-METO/HYECKOI' O OBECIIEYEHUA

NudopmManuoHHo - MeToAHIECKOE 00ecledeH e A YIuTeNs
Onmreiin M.M., FOmkoB A.H. «ABTopckas BepcHs MEXIUCHUIITUHAPHONU TporpamMMbl « OCHOBBI
yueOHO-HCCIeI0BATENbCKON U MPOEKTHOU JesTelbHOCTHY - M.: «Hapomgroe obpazosanuey, 2014, Ne
6, c.151-159;
IOmxoB A.H. Pabouas terpans «EctecTBo3HaHMe. Y4eOHBIE HCCIEIOBAHUS U IIPOEKTHI».
http://schoolnano.ru/node/4655;
http://schoolnano.ru/node/4657;
www.youtube.com/?gl=RU&hl=ru;
http://chrdk.ru/;
http://www .kot.sh/;
http://www.nanometer.ru/article list.html.

ITEPEYEHb MATEPHA/IbBHO-TEXHUYECKOI' O OBECIIEYEHHA

Texnnueckue cpeacrea 00y4eHHs

HHTEPaKTUBHAS TOCKa (9KpaH);
MOHOOJIOK (KOMIBIOTEP, HOYTOYK),
IIPOEKTOP

TIPUHTED

CKaHep

O6opynoBanne

KyCOUKH IIJIaCTHUIIMHA

JIMHEVKH U3MEPUTEIIBHBIE

MHKPOCKOTI

MOJIENIH aTOMa

IIOCyIa CTEKJITHHAS (CTaKaHbl, KOJIOBL, TPOOUPKH)
cTakaH OTJIHBHOH

1 poBbIe 1abopaTOpUHu

OIEHKA TOCTW)XXEHUS ITPEAMETHBIX PE3YJIBTATOB
NupmBuayaibHble JOCTHKEHHS IPOEKTA J0/LKHBI 0TPAKATh:

chOpPMHPOBAHHOCTE HABBIKOB KOMMYHUKATHBHOM, y4eOHO-HCCIIENOBATENBCKOM —IESTENBbHOCTH,
KPUTHYECKOTO MBIIIJICHHUS;
CIIOCOOHOCTE K TBOPUYECKOM, aHATTUTUYECKON, HHTEIIEKTYAIbHOM NEITEIhHOCTH,
c(OpPMUPOBAHHOCTH HABBIKOB IPOSKTHOH MEATEIBHOCTH, a TAKIKE CAMOCTOSTENIFHOIO IMPUMEHCHHS
IpHOOPETEHHBIX 3HAHUH ¥ c1IOCOOO0B IeHCTBHM IIPH PEIIEHUH PAa3IHIHBIX 327134,
CIOCOOHOCTL IIOCTAHOBKH IIeNIM M (OPMYIHPOBAHMS THMIIOTE3LI HCCIIECAOBAHHUS, IIAHUPOBAHUS
paboThi, 0OTOOpa M HHTEPIPETAlUH HE0OX0UMON HHPOPMALIUH, CTPYKTYPHPOBAHUS apryMeHTaIuu
pe3yIbTaTOB UCCIEIOBAHUSA HA OCHOBE COOPaHHBIX JaHHBIX, IIPE3CHTA[MU PE3YIbTATOB.
VHuBUIyalbHBIH TPOeKT (Wi yueOHOe HCCIEeIOBAaHUE) BBINONHAETCS O0YYAONIAMCS B TECUCHHE

OIHOTO roja M JNOJDKEH OBITh HpENCTaBie€H B BHIE 3aBEPIICHHOIO Y4EOHOIO HCCIICIOBAHHS WIIH
paspaboTaHHOTO  TPOeKTa: HH(DOPMAIHOHHOTO, TBOPYECKOTO,  COLHAJBHOIO, IIPHKIAJHOTO,
WHHOBAIIMOHHOT'0, KOHCTPYKTOPCKOI'O, HHXKEHEPHOI'O H T.II.

Obyuaroujueca 00NHCHBL HAYHUMBCA

— BHJIETH IpoOJIeMBL;



— CTaBHUTbH BONPOCH],

— BBIIBUIATh TUIIOTE3HI;

— JlaBaTh OINIPEJEIICHUE TOHSITHSIM,

— KJIacCU(UITUPOBATE;

— HabIIroIaTk;

— TPOBOJIUTH SKCIEPHMEHTEHI,

— JIeNaTh yMO3aKJIIOYECHUS U BHIBOJIBI,

— CIpPYKTYpHUpOBaTh MaTepHa;

— TOTOBHTB TEKCTHI COOCTBEHHBIX JOKJIAIOB;

— OOBSACHATH, TOKA3bIBATH U 3AINUINATH CBOU HIICH.

Kpurtepnn onenuBanus:

1. oOmas KynpTypa IpeACcTaBIeHUs] HTOIOB IPOIeIaHHOH paboThI,

2. HWHTEpeC K IPeIMETY;

OPHTHHAIBHOCTE, TBOPYECKOE CBOCOOpa3He IMONyYeHHBIX Pe3yIbTaToB;
COJIEPXKATENBHOCTh U [IEHHOCTh COOPaHHOI0 MaTepuaa;

BIIa[ICHAE OCHOBHBIMH, KIIFOYEBBIMU 3HAHUSMH TI0 TIPEIMETY;
II0CJIEI0BATENBHOCTD, JIOTUKA U3JI0XKEHUSI COOCTBEHHBIX MBICIIEH;
IPaMOTHOCTB U 3CTETUYHOCTE O(OPMIICHHUS IPEICTaBIEHHON pabOTHIL.

N o v AW



Tpebo

Ouyenra «J»

Ouyenra «4»

Ouyenra «3»

Oyenra «2»

8amusl | cmagumcs, ecnu | cmagumcs, ecnu | cmagumcs, ecnu | cmaeumcs, eciu
VUAUULICA: yuawuics: YUauuucs.: yuauuics:
OG6HapyxuBaeT nojiHoe | OOHapyKUBaeT, B OO6napyxuBaeT O6napyxuBaeT
COOTBETCTBHE OCHOBHOM, TIOJTHOE HEIOJIHOE HE3HAHHE
cofiepyKaHus JOKIaaa ¥ | COOTBETCTBUE COOTBETCTBHE OonpIlel YacTH
MIPOJICITAaHHOM paboThL. | ITOKJana U | JOKJIaza u MPOACIIaHHOMN
[IpaBHIIBHO W YETKO IPOJIETaHHOM TIPO/IeTIaHHOM TIPOEKTHOU
OTBEYAET HA BCE paboTsL. [IpaBUIbHO | MPOEKTHOH PabOTHL. | pabOTEL
Be MOCTaBJICHHEIE U YEeTKO OTBEYAET He mosxet npasuinsHo| He MOJKET
75 BOMPOCHL. YMEET TIOYTH Ha BCE M YEeTKO OTBETUTH Ha| MPaBUIBHO U
B CaMOCTOSITEITEHO MIOCTaBIIEHHBIE OT/IENbHBIE YEeTKO OTBETUTH
e TIOJITBEPIUTH BOTIPOCHL. YMEET, B | BOIIPOCHL Ha MHOTHE
TEOpETHUECKHE OCHOBHOM, 3arpynHseTcs Bompockl.  He
TIOJIOKECHHUS CaMOCTOSITETTbHO CaMOCTOSITENIEHO MOJKET
KOHKPETHBIMU TIOATBEPAUTH MIOJITBEPIUTH MOTBEPAUTH
IpUMEPaAMHU. TEOPETHIECKHE TEOpPEeTHYECKOe TEOPETHIECKHE
TIOJIOYKESHHUS IOJIO’KEHUE TIOJIOXKEHHUS
KOHKPETHBIMHU KOHKPETHBIMHU KOHKPETHBIMH
IpAMEPaMHU pUMEPaMH. IpUMEPaMH.
[TeyaTHbIA BapuanT | [levatHpni Bapwant | lledaTHbIid PykomucHbIi
(WM KOMIBIOTEpHAs | (MM KOMIBIOTEpHAs | BapHaHT. HemonHoe | Bapuanr.
IIPe3EHTALUs). TIPE3EHTALIHS). COOTBETCTBHE He cooTBetcTBHE
CootBetcTBUE CootBeTcTBUE TpeOOBaHUSIM TpeOOoBaHUSIM
TpeOOBaHUAM TpeGOBaHUIM npoekTa. He coBceM | BBIIOTHEHUS
MOCIIEZI0BATEIFHOCTH BBITIOJTHEHUS rpaMOTHOE IIPOEKTA.
BBITIOJTHEHUS ITPOEKTA. MIPOEKTA. U3JI0)KEHUE Herpamotroe
['pamoTtHOE, OTHOE ['pamoTHOE, B pa3ziesos. U3JI0XKEeHHE BCeX
0 H3JI0KEHHE BCEX | OCHOBHOM, IIOJTHOE HexagecTBeHHBIE pa3ennos.
oy pa3aenos. H3JI0)KEHUE BCEX | HarJISHBIE OtcyTcTBHE
MIEHY | Hampane n xadecTBO pa3eNoB. MaTepHaIbL. HaTJISTHBIX
Zpoe;c HATJSIIHBIX MaTepraiioB| KagecTBeHHOE, Henonnoe MaTepHasoB.
i (I’IJ’IJ’IIOCTPB.LII/II/I, HCITIOJIHOC COOTBETCTBHEC
3apUCOBKH, KOJMYECTBO TEXHOJIOTHYECKHIX
doTorpadum, cxembl U | HAJIAOHBIX pa3paboToK
T.1.). CooTBETCTBIE MaTepHAJIOB. COBpPEMEHHBIM
TEXHOJIOTUIECKHUX CooTtBeTcTBUE TpeOOBaHUSM.
pa3paboToK TEXHOJIOTUUECKIX
COBPEMEHHEIM pa3paboTox
TpeOOBAHUSIM. COBPEMEHHBIM
DCTETUYHOCTh TpeOOBaHUSM.
BBITTOTHEHUS.
Co3mauapii  mpoayKT | Co3maHHBIH Coznmanapii TTpoayKT | Co3maHHBINA
COOTBETCTBYET U | TIPOIYKT HMEET OTKIOHEHHE | IPOIYKT HE
MOKET COOTBETCTBYET U | 0T YKa3aHHOTO | COOTBETCTBYET
Hp(lh‘ HUCIIOJIB30BAaTHCA II0 | MOXET Ha3HaA4YCHHA, H HEC MOXKET
muye | HA3HAYCHHUIO, HCIIOIH30BAThCS IPETyCMOTPEHHOTO B | HCIIOIB30BATHCS
cKkas | IPeLyCMOTPEHHOMY 10 HA3HAYCHUIO MPOEKTEe, HO MOJXKET | IO
Hanpa | IIpA pagpa60TKe U OJONMYIIECHHEBIE HUCIIOJIb30BATHECS B | HA3HAYECHUIO.
6lleHH | TIPOEKTa. OTKJIOHEHUS JIPyTOM
ocmb B IIPOEKTE HE IIPAKTHYECKOM
UMEIOT IIPHUMEHEHHUH.
IIPHHOUITAAIIEHOI'O

3HA4YCHH.




