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IlosicHuTEIbHAS 3aAIUCKA

JononuutenpHas oOmieoOpa3oBarenbHas mnporpaMma «Hayka B OmbITax W OKCIEPUMEHTAX»
pa3paboTaHa corjgacHO TPeOOBAHUSAM CIEAYIONIUX HOPMATHBHBIX JOKYMEHTOB:

1. ®enepanbhbiil 3akoH oT 29.12.2012r. Ne 273-®3 «O06 obpasoBanuu B Poccuiickoit @eneparym»
(manee — @3);

2. ®enepanbubiii 3ak0H PO ot 24.07.1998 No 124-03 «O06 OCHOBHBIX T'apaHTHUSX MpaB peOEHKa B
Poccuiickoit deneparun» (B penakuuu 2013 1.);

3. Crpaterus pa3purus Bocnutanus B PO na nepuon no 2025 roga (pacnopsokenue [IpaBurenscTa
P® ot 29 mas 2015 r. Ne 996-p);

4. TloctanoByienue [71aBHOTO TOCYAapCTBEHHOTO caHUTapHOro Bpada Poccuiickoit deneparuu oT
28.09.2020 Ne28 «O06 yrBepxknennn canutapabix mpasmwn CIT - 2.4.3648-20 «CanurtapHo-
SIMUACEMHUOJIOTNYCCKUEC Tp€6OBaHI/I$I K oOpraHu3aiyusiM BOCIIMTAHUA U 06y‘-I€HI/I$I, OoTAbIXa "
O3JI0POBJIEHUSA JIETEU U MOJIOJIEHKI.

5. Tlacmopt mnpuoputeTHOro mpoekTra "J[oCTymHOE MOmOJHUTENbHOE OOpa3oBaHUE ISl JeTei"
(yrBepxknieH mpesunuymoM Coseta npu Ilpesunente Poccuiickoit @epepanuy no cTpaTeruuyeckomMmy
Pa3BUTUIO U IPUOPUTETHBIM NMPOEKTaM, MPOTOKOJI 0T 30 HOs1Opst 2016 1. Ne 11);

6. Ilpukaz MunuctepctBa npocsemienust Poccuiickoit ®@enepanuu ot 09.11.2018 r. Ne 196 «O6
yrBepxkaeHun llopsaka opraHu3anuu W OCYUIECTBICHHUS OOpa30BaTEIbHON JIEATEIBHOCTH IO
JIOTIOJIHUTEIBHBIM 00111€00pa30BaTEIbHBIM IPOrpaMMam»;

7. Ilpuka3z Munucrepctsa npocsemienus PO ot 30 cenatsops 2020 . N 533 "O BHeceHUH M3MEHEHUM
B [lopsiok opraHu3anuu U OCYIIECTBICHHS 00pa30BaTENbHOM AEATENbHOCTH MO JOMOJTHHUTEIbHBIM
o0muieo0pa3oBaTenbHbIM MpPOTpaMMaM, YTBEP)KIEHHBIM MpuKa3oM MUHHCTEpCTBA MPOCBEIECHUS
Poccuiickoit deneparuu ot 9 Hos1Opst 2018 . N 196",

8. Metoaunueckre peKOMEHIAUU 10 IPOEKTUPOBAHUIO JOTIOJHUTEIBHBIX 00I1Iepa3BUBAIOIINX
nporpamMM (BKJIIOYasi pa3HOYPOBHEBBIE IPOTpaMMbl) (pa3padoTanabiec MuHOOpHaykHn Poccum
coBMmecTHO ¢ ['TAOY BO «MoCKOBCKHI1 rOCyAapCTBEHHBIN Nearornyeckuii yausepcuret»y, ®I'AY
«DenepalbHBI HHCTUTYT pa3Butus oopazoBanus», AHO JITIO «OtkpeiToe obpazoBanue», 2015r.)

9. denepanbHBIA TPOEKT «YcCMexX Kaka0ro pedb&Hka» (IPOTOKOI 3ace/laHusl MPOSKTHOTO KOMHUTETA 110
HalMoHaNbHOMY IpoekTy «Obpa3zoBanue» ot 07.12.2018 Ne 3).

» HanpaBJIEHHOCTb (MPO(dUIIb) IPOTPaMMBI - €CTECTBCHHOHAYYHAS;
> YpoBeHb (-HH) peaiM3alui NMPOrpaMMbl — Oa30BbIH.

» anpecatr mporpammbl — ydammics 10-11 xmacca (16-18 ner), wuHTepecyrommiics
nH(GOPMATUKOMH, TpUEM Ha Kypc ocyliecTBiseTcs 6e3 oToopa.

> 00BeM nporpamMMmsI — 68 aKaJIeMHYECKUX YacOB;
(dpopma o0yueHnus - ouHas

> ¢opMBbI OpraHu3anuu 06pa3oBaTeJbHOr0 Npouecca (MHAWBUIYaTbHBIC U TPYIIOBEIC), BUIBI
3aHATUH 1O MporpaMMe MpeayCMaTpUBAIOT JIEKUUHU, MPAKTHUYECKUE 3aHATHUSA, KpYIJble CTOJIbI,
BBITNIOJTHEHHE CaMOCTOATENbHOM padoThI;

» CPOK 0CBOEHHsI MPOrPaMMBbI — OJJHH Y4EOHBIN TOI;



» PEeKHUM 3aHATHIl — ©KCHENICNBHO, 2 aKaJeMUYECKIX Yaca B HEJICITIO.

Llesb nporpamMmmbl: GopMHUPOBAaHNE YCTONYMBBIX 3HAHUH MO Kypcy (DU3HMKH, HEOOXOAUMBIX JJIs
NPUMEHEHHs B MPAKTHYECKOW AEATEIbHOCTH, MOCTAHOBKH OTBITOB, PELICHUS 3ahady, A H3y4eHUs
CMEXHBIX TUCIHILIHH, JIIs POJIODKEHUS 00pa3oBaHusl.

3agaum nporpamMmmbl:

® UCMOJb30BaHME HMHMDOPMAIIMOHHBIX TEXHOJOTHHA Uil peHIeHus 3ajgad  (MOHcKa
Heo0x0uMo nHpOopManuu, 0pOpMIICHHS PE3yIIbTaTOB paboTh);

¢ (opMupoBaHue yOSKICHHOCTH B IO3HABAEMOCTH OKPYXKAIOIIEr0 MUPA U JOCTOBEPHOCTH
HAyYHBIX METOJOB €r0 HU3Y4eHHUS;

e (opMupOBaHHE y YYalIUXCS YMEHHH HAONIOMATh MPHUPOJHBIC SBICHHUS W BBITIOJIHSITH
OTBITHI,  JabopaTopHble  PabOTBI W  OKCIEPUMEHTAJbHBIE  HCCIEAOBAaHHUS  C
WCIIOJIb30BAHUEM H3MEPUTEIHHBIX MPUOOPOB, MHUPOKO NMPUMEHSEMBIX B IPAKTHUECKOU
KU3HH;

e (opmupoBaHue yOSKIEHHOCTH B IO3HABAEMOCTH OKPY)KAIOILIET0 MUPA U IOCTOBEPHOCTH
HAyYHBIX METOJOB €r0 H3Y4eHHUS;

e BOCNHTaHWE WHHUIIMATHBHOMN, OTBETCTBEHHOMW, IIEJICYCTPEMIICHHON JIMYHOCTH, yMEIOIIeH
MPUMEHSTh, IOJYYCHHBIH 3HAHUS H YMEHHS B COOCTBEHHOH MPaKTHKE.

[Tporpamma «Hayka B onbITax M SKCIEPUMEHTaX» OCHOBAHA HA AKTUBHOW JEATEIHLHOCTH JETEMH,
HATPaBJICHHOW Ha 3apOXKJCHUE, HAKOIUIEHUH, OCMBICIICHHE U HEKOTOPYIO CHCTEMAaTH3aIlUI0
¢buznueckoit UHGOpMaIIIH.

JlanHasi mporpaMma neaaroru4ecku nejecoodpa3Ha, T.K. oHa o0ecrieunBaeT pa3HOCTOPOHHEE
M3y4YeHHe (QU3UKU, MO3BOJISIET HMCIOJIb30BaTh B MHAMBUAYyAJbHOM IO3HABATEIBHOM OMNbITE peOeHKa
pas3IMyHBIE COCTABJISAIONIAE €ro CIIOCOOHOCTEH; OOJbIIoe BHUMAHHE yaenseTcs (OpPMHUPOBAHHIO
HABBIKOB BBIMOJIHEHUSI TBOPUECKUX M IKCIIEPUMEHTAIBHBIX PadOT, PELICHUIO YIIIYOJIIEHHBIX 3aJa4 110
¢du3uKe, 4TO CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIONIUXCS MPAKTUYCCKUX M HCCIIEIOBATEIbCKUX
HaBBIKOB.

IMporpamma «Hayka B onbiTax U s3kcniepuMenTax» ajas 10-11 kiaaccoB cocTaB/ieHa HA OCHOBE
nporpamm:
1. TIpumepHoit OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl CPETHETO 00IIEero 00pa3oBaHus
2. ABropckoil mporpamMmbl 1Mo (u3MKe CpeaHero oomiero ooOpazoaHus mo ¢uszuke B 10-11
knaccax (aBropsl: I'.A.Mskumes, b.b.byxosues, H.H.Cotckwuit)



Coaep:kaHyue NporpaMMbl

Kunematuka

CriocoObl ONMCaHHsI MEXaHHYECKOTO ABMKEHUE. [IpsMonnHeliHoe paBHOMEPHOE JBUKCHHE T10
I0CKOCTH. IlepeMerienre u CKOpOCTh MPU PABHOMEPHOM MPSIMOJITMHENHOM JIBUKEHHUH I10 IUIOCKOCTH.
OtHOCHUTENBHOCTD ABIKEHUS. ClioXeHue ABIKEeHUU. [IpuHIMT He3aBUCUMOCTH JIBHKCHHIA.
Kpuonuneiitnoe nBuxenue. /[prxenue tena, PaBHomepHOE IBHKEHHUE IO OKPYKHOCTH. YTJIOBAsI
ckopoctb. [lepuosa u yactoTa Bpamienus. CKOPOCTh U YCKOPEHHE MPU PABHOMEPHOM JIBUYKEHUU T10
OKPYXHOCTH.

JKCIepUMEeHTAJIbHbIE Pa0oThI:
N3yuenue aBuxeHust cBOOOIHO Majaromiero teia. Mizyuenue qBuKeHHs 10 OKPY>KHOCTH.
IIpumepHbIe TeMbI IPOEKTHBIX M UCCIEA0BATEIBCKUX PadoT:

Onpenenenne CKOPOCTH PaBHOMEPHOTO JIBHKEHUS IIPU UCIOJIb30BaHUU TpeHaxepa «Oeropas
TOPOKKAY.

Hcropudeckast peKOHCTPYKIIHS OTBITOB ["amsies 1mo onpeeieHnio yCKOPEeHUst CBOOOJHOTO TaIeHUS
TeNl.

[TpuHIMIBI pabOTHI MPUOOPOB ISl U3MEPEHUS CKOpOCTel U yckopeHuil. [Ipumenenne cBo0oAHOTO
MaZeHUs TSl U3MEPEHUS PEAKIH YeI0BEeKa.

Pacuert Tpaexkropuu IBM>KEHUA NEpCcoOHaxken paccka3on P.Pacro.

XapaKkTepuCcTHKA OCHOBHBIX BH/IOB eITEIbHOCTH: YTCHHAE M 00CYXICHUE TEKCTa CTaTeH
MHTECPHET-CAITOB, 00CYXKICHUE TOKIAJI0B U IPE3CHTAINN, COCTABIICHHE U pEeIICHHUE 3a/1ad,
o0cyxaeHne crmoco6oB pemienus (moarotoka k OI'D o dusuke).

Jlnnamuka

HNuepumansubie cuctemsl oTcuera. Cuna. 3akonbl HeroToHa. JIBUKEeHME Tenna Mo IeCTBUEM
HECKOJIbKUX CHJI. JIBUKEHHE CUCTEMBI CBSI3aHHBIX TEJ. MAaTEPUAIIBHOM TOYKH TI0 OKpY>KHOCTH. Kitacchl
cu1. 3aKOH BCEMHUPHOTO TAroTeHUs. J[BrkeHue mianet. VickyccTBeHHble cryTHUKA. CoJTHeUHas
cuctema. Mcropus pa3Butus npeacraieHuil o Becenennoid. Ctpoenue u 3Bosonus BeeneHHoil.

JKCNepuMeHTAIbHbIE Pa00Thl U HCCIIEI0BATENIbCKHE PA0OTHI:

N3mepenue macchl Tela ¢ UCIOJIb30BAHUEM BEKTOPHOTO Pa3ioKeHUs CUIIbl. 3yueHne KHHEMaTHKU U
JUHAMHKU PaBHOYCKOPEHHOTO IBMKEHUS (Ha IpUMepe MallluHbl ATBY/A).

HSy‘IeHI/IC TPCHUS CKOJIBKCHUS.

I/ICTOpI/I‘{eCKaH PEKOHCTPYKIUS OIBITOB Ky.]'IOHa 1 AMOHTOHA 110 OMPCACIICHUIO BEJINYUHBI CUJIbI
TPCHUA CKOJIbIXKCHUA.

IlepBble NCKYCCTBEHHBIE CITyTHUKH 3€MJIH.
Kak oTianyaroTcs MeXaHHYECKUE TIPOLECCH] Ha 3eMIIE OT MEXaHMYECKHUX IIPOLIECCOB B KOCMOCE?
3aHUMAaTENIbHbIE OBITHI

XapaKkTepuCcTHKA OCHOBHBIX BH/IOB JIeITeJIbHOCTH: YTCHHE U OOCY)KJCHUE TEKCTa CTaTei
HWHTEPHET-CAlTOB, 00CYXKICHUE TOKIIAJI0OB U IPE3CHTAIINI, COCTABIICHHE U PEIICHHUE 3a/1ad,
obcyxkaenue croco0oB pemrenus (moaroroska k OI'D mo ¢usnke).



HNmnyJbce. 3aKkoH coXpaHeHUs] HMITYJIbCa

Nmnynsc. MI3MeHenue umimyiibca MaTepruaibHOM Touku. CucreMa Tesl. 3aKOH COXPaHEHUs UMITYyJIbCa.
JKCIepUMEHTAJIbHbIE padoThI M HcCiIeJ0BaTelbCKHe padoThI:

PeakTuBHOE NBHXKEHUE B IPUPOJIE.

PaccnenoBanue JITII ¢ nomoiibio 3aK0HAa COXpaHEHHS UMITYJIbCA.

XapakTepucTHKA OCHOBHBIX BH/I0B JIeITEJILHOCTH: YTCHHUE U OOCYXICHHUE TEKCTa CTaTel
MHTEPHET-CAITOB, 00CYKICHUE TOKIAJ0B U IPE3EHTANN, COCTABIICHHE U pelIeHHE 3a/1ad,
o0cyxenne crmoco0oB pemenus (moarotoka k OI'D o ¢usuke).

CraTuka.

PaBHoBecue Tena. MOMEHT Cuiibl. Y CIIOBHSI paBHOBECHSI TBEPAOTO Tena. [IpocTeie MEXaHU3MBI.
JKCIepUMEeHTAIbHbIE PadoThI U HccileJ0BaTeIbCKHe padoThI:

Ompenenenre NEHTPOB MACC PA3IUYHBIX TeJl (TpH CIIocoba).

[IpMeHeHne MpoCThIX MEXaHU3MOB B CTPOUTENLCTBE: OT 3EMJIIHKH 10 HeOocKpeba.
HccnenoBanue KOHCTPYKIIUU BEJTOCHUIIENIA.

XapakTepucTHKA OCHOBHBIX BH/IOB J€AT€IbHOCTH: YTCHHE U OOCY)KJCHHE TEKCTa CTaTeH
WHTECPHET-CAITOB, 00CYXKICHUE TOKIAI0B U IPE3CHTAINN, COCTABIICHHE U pEeIICHHUE 3a/ad,
o0cyxenne crmoco0oB pemieHus (moarotoka k OI'D o dusuke).

Mexannuyeckue K0J1e0aHUS U BOJTHEI

Mexanudeckue koaebanus. [IpeoOpa3zoBanue SHEPTUM NMPU MEXAHUYECKUX KOJICOAHHUSX.
MareMaTtuueckuii ¥ py>KHHHBIA MassTHUKA. CBOOOHBIC, 3aTYXAIOIINE M BHIHYKJICHHBIE KOJICOAHUS.
Pe3onanc. Mexanndeckue BOJIHBI. J{JIMHA U CKOPOCTh BOJIHBI. 3BYK.

JKCcnepruMeHTANIbHbIE PA00THI U HCCJIEI0BATEIbCKIE Pa00OThI:
N3yuenue konebaHuit HUTSHOTO U NPY>KUHHOTO MasiTHUKOB.
CrpyHHBIE MY3bIKAIbHBIE HHCTPYMEHTHI.

KonebartenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITEJILHOCTH: YTEHHE U 00CYXKICHHUE TEKCTa CTaTeH
HHTEPHET-CAiTOB, 00CYKICHHE JOKIA0B U MPE3CHTAIN, COCTABJICHUE U PEIICHUE 3a/1a4,
obcyxkaenue crnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

JIEKTPOMATHUTHBIE KOJIe0AHUS U BOJHbI

Ilepemennslit anexTpudeckuii Tok. KonebarenbHblil KOHTYp. BeiHyX1eHHbBIE 1 cBOOOIHBIE DM
KosiebaHus. DM BOJIHBI U MX CBOHCTBA.

JKCIEePUMEHTAJIbHbIE padoThI M HCCJIeJ0BaTe1bCKHe padoThI:
[IpyHIMIBI pagUOCBSI3U U TEIEBUICHHUS.

Bnusinue OM u3nydeHui Ha KUBbIE OpPraHU3MBI.



N3roTtoBienne ycTaHOBKH JUIs IEMOHCTpALMU OIBITOB 110 OMU.
OnexTpoMarHuTHoe usnydeHne CBU-neun.
HcToprueckas peKOHCTPYKLUS ONIBITOB AMIiepa.

XapakTepucTHKA OCHOBHBIX BH/I0B JIeITEJILHOCTH: YTCHHUE U OOCYXICHHUE TEKCTa CTaTel
MHTEPHET-CAITOB, 00CYXKAEHUE TOKIA0B U IPE3EHTANN, COCTABIICHHE U pelIeHHE 3a/1ad,
obcyxkaeHue croco0oB pemieHus (moarororka k OI'D no dusuke).

Onruka

Ucrounuku cBeta. [leficTBrs cBeTa. 3aKOH MPSMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa. 3aKOH
oTpaxeHus ceera. [loctpoeHne n3o0pakeHni B INIOCKOM 3€pKajie. 3aKOH MPEIOMJICHUS CBETa Ha
IJTOCKOM IpaHMIle ABYX OJHOPOIHBIX Tpo3pauHbiX cpel. [Ipenomnenue ceeta B npusme. Jucnepcust
cBeTa. fIBieHue NOJHOTO BHYTpEeHHEro oTpaxeHnus. JInnsel. Tonkue muH3bl. [locTtpoenune
n300paxKeHuil, co3JaBaeMbIX TOHKUMU JIMH3aMU. ['11a3 u 3penue. Ontudeckue npuoopsl.

JKCNepUMEHTAIbHBIE pa00Thl U HCCIIEI0BATENbCKHE PA0OTHI:
DKcrepuMeHTalIbHas MTPOBEPKA 3aKOHA OTPaKEHUS CBETA.
N3mepenune nokasaress MpenoMIIEHNs BOJIBL.

N3mepenune GoKycHOTO pacCTOSIHUSI COOMPAOIICH JTHH3HI.
Hcropus uccnenoBanusi CBETOBBIX SIBJICHUN.

Hcropuueckas peKOHCTpYKIMS Teseckomna [anumes.
Msrorosnenue Kajneinockomna.

XapakTepucTHKA OCHOBHBIX BH/IOB J€ATEIbHOCTH: YTCHHE U OOCY)KICHHUE TEKCTa CTaTeH
WHTEPHET-CAITOB, 00CYXKICHUE TOKIAJI0OB U IPE3CHTAINN, COCTABIICHHE U PEIICHHUE 3a/ad,
o0cyxieHne crmoco6oB pemieHus (moarotoka k OI'D o dusuke).

Du3MKa aTOMa U ATOMHOI0 /APa

Crpoenue atoMa. [lornomenue u ucnyckanue ceta aromamu. Onruyeckue cnekTpbl. ONbITHI
Pesepdopna. [lnanerapuas monaens aroma. CTpoeHHE aTOMHOTO si7jpa. 3aps10BO€ U MacCOBOE YHCIIA.
SnepHble cuIbl. DHEPTUs CBSI3M aTOMHBIX sifiep. 3aKOH paJIMOaKTUBHOTO pacnana. Anbda- u 6era-
pacnansl. [IpaBuna cMmenienus. SnepHsie peakiun. JleneHue u cunTes saep. SnepHas sHepreTuka.
Wctounuku sHepruu CosHna u 3Be3/1. Peructpanus saepHbIX nu3nydeHuil. BinusHue paanoakTHBHBIX
U3ITy4YeHUH Ha KUBbIe OpraHu3Msbl. Jlo3umeTpus. DKonIoruyeckue nIpooaeMsbl sIEPHON SJHEPTETUKH.

JKCNepuMeHTAIbHbIE Pa00Thl U HCCIIEI0BATENbCKHE PA0OTHI:
Hcropus nzyuenus atoma.

Wzmepenne KITJ[ comneuHoit 6atapen.

HeBuaumele n3imydeHus B CIEKTPE HAIPETHIX TEII.

XapaKkTepuCcTHKA OCHOBHBIX BH/IOB JIeITeJIbHOCTH: YTCHHE U OOCY)KJICHUE TEKCTa CTaTei
WHTEPHET-CATOB, 00CYXKICHUE TOKIIAJI0OB U IPE3CHTAIINI, COCTABIICHHE U PEIlICHHUE 3a/1ad,
obcyxkaenue crnoco06oB perierus (moaroroska k OI'D no ¢usuke).



D opMbl OpPraHu3anuy 00Pa30BaTEeILHOI0 POIIECCa:
— TpynIoBas;
— VMHJMBUYyaJbHAS;
— (poHTaANBHAS.
@D opMBI KOHTPOJIS:
Vyammiics y4uTcsi OIleHMBATh ce€0sl W JAPYrUX cam, YTO TII03BOJISIET pa3BUBATh YMEHHUS

caMoaHaJM3a M CIoCOOCTBYET Pa3BUTHIO CAMOCTOSTEIBHOCTH, KAK CBOMCTBY JIMYHOCTH y4aIlIerocs.
BbolsiBieHHE TPOMEKYTOUHBIX M KOHEYHBIX DPE3yJIbTATOB YUAIUXCS IPOUCXOJUT Uepes3
MIPAKTUYECKYIO ICATCIBHOCTD; 3aUETHBIC PAOOTHI:

e TeMaTHYECKasl MOJ0OPKA 3a7ay Pa3IHYHOTO YPOBHS CIOXKHOCTH C IPEACTABICHHUEM Pa3HBIX
METOJIOB PEIICHHS B BU/IC TEKCTOBOI0 JOKYMEHTA, Mpe3eHTaluu, ()JdII-aHUMALUH, BHIEOPOJIHKA
i Web — crpanuubi (caiita)

® BHICTAaBKa ITPOCKTOB, MPE3CHTAIINT;

e JIEMOHCTpAIMs YKCIIEPUMEHTA, Ka4eCTBEHHOMN 3a/1auil ¢ KaYeCTBEHHBIM (YCTHBIM WJIM B BHUJIC
NPUIOXKCHHSI, B TOM 4YHCJe, MPE3CHTAIlMCH) OMMCaHUEM Tpollecca Ha 3aHATHH, (ecTHBaje
AKCTIIEPUMEHTOB; (PU3UUECKUE OJTMMITHA/IBL.



ILnaHupyeMble pe3vJbTaThl 0CBOeHHs MporpaMmMbl «Hayka B onbITaX M IKCIIEPUMEHTAX»

Peasm3anus nporpaMmMsl crioco0CTBYeT JOCTHKEHHIO CJIEAYIOIIUX Pe3ybTATOB:
JIMYHOCTHBIE:

B cdepe TMYHOCTHBIX YHUBEPCANbHBIX YU€OHBIX JEHCTBUN yUaIHXCS:

* yueOHO-TI03HABATEIbHBIN HHTEPEC K HOBOMY Y4€OHOMY MaTepHally U CIIoco0aM pemieHus
HOBOM 33/1a4M;

* OpHEHTAlMs HAa IOHUMaHUE IPUYMH yCIIeXa BO BHEYUEOHOM JIeATEIbHOCTH, B TOM YUCIIE Ha
CaMOAHAJIN3 U CAMOKOHTPOJIb PE3yJIbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YIbTATOB TPEOOBAHUSAM
KOHKPETHOM 3aJa4H;

* CIOCOOHOCTH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUEOHOH e TEbHOCTH;
OOyyaromuiicss NOJy4uT BO3MOKHOCTD /15l GOPMUPOBAHMA:

* BHYTPEHHEH MTO3MIIMY IKOJbHUKA HA YPOBHE MOJIOKHUTEIBHOIO OTHOLIECHHUS K IIKOJIE,
MTOHUMAaHMsI HEOOXOIMMOCTH YY€HUS!, BRIPQKEHHOTO B MPe00JaiaHui yu4eOHO-1103HaBATEIbHbBIX
MOTHBOB U MPEANOUYTEHUN COITUATBHOTO CII0CO0a OIIEHKU 3HAHUI;

* BBIPQXKEHHOM YCTOWYMBOM yueOHO-1103HAaBATEIbHON MOTHUBALIUU YUCHUS;

* YCTOWYMBOTO yueOHO-TI03HABATEIBHOTO HHTEPECa K HOBBIM OOIIMM crioco0aM pelieHus 3aaay.
MeranpeaMeTHble:

B cdepe pery s THBHBIX YHUBEPCAIbHBIX YUeOHbIX IeCTBUI yUalIUXCH:

* IUIAHUPOBATH CBOM JICMCTBHS B COOTBETCTBUH C MMOCTABJIEHHOM 3a/layel U YCIOBUSIMU €€
peanu3anny, B TOM 4UCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBaTh YCTAHOBJIEHHBIE MTPaBUJIa B IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0A PEIICHUS;

* OCYILIECTBJIATh UTOTOBBIN U MOIIATOBBIA KOHTPOJIb 110 PE3YJIBTATY;

* OLICHUBATh MPABUJIBHOCTD BBIITOJIHEHUS IEUCTBUS HA YPOBHE aJIEKBATHOW PETPOCIIEKTUBHOMN
OIICHKH COOTBETCTBHUS PE3yJIbTAaTOB TPEOOBAHUSM JaHHOM 3a7a4u U 33]a4HOM 06acTH;

* 3JICKBaTHO BOCIPUHUMATh IIPEIJIOKEHUS U OLIEHKY yUUTENEH, TOBAPUILEH, POJUTENEN U APYTUX
IO,

* pa3nuyath crnocod U pe3yiabTar AeHCTBUS.

Oo0yyaromuiicst MOJY4YUT BO3MOKHOCTb HAYYUTCS:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBbIEC yUEOHbIE 3a/auu;

* IPOSIBJIATH MMO3HABATEJIbHYIO HHUIIMATUBY B y4€OHOM COTPYIHHYECTBE;

* CAMOCTOSATEILHO a/IEKBATHO OLICHUBATh ITPABUILHOCTH BBINOJIHEHUS JEHCTBUS U BHOCUTH
HE00X0IMMbIe KOPPEKTHUBBI B UCIIOJIHEHHE KaK 110 XOAY €r0 peain3aluu, Tak U B KOHIIE IeHCTBUSI.
B cdepe nozHaBaTeIbHBIX YHUBEPCAJbHBIX YUEOHBIX 1€CTBUIA Y4aIIUXCH:

* OCYIIECTBJIATH MOUCK HEOOXOAUMON MHGOPMAIIUH 7Sl BBIMOJHEHHS BHEYUEOHBIX 3aJJaHUM C
HCI0JIb30BaHMEM y4eOHOM JTUTEpaTyphl U B OTKPHITOM MH(DOPMAIIMOHHOM MPOCTPAHCTBE,
SHIMKJIONEINH, CIIPAaBOUYHUKOB (BKJIIOYAS SJEKTPOHHBIE, IIU(PPOBBIE), KOHTPOJIUPYEMOM MPOCTPAHCTBE
Hutepnera;

* OCYIIECTBJIATH 3aMKCh ((hUKcalrio) BEIOOPOYHON HHPOPMAIIUU 00 OKpPYXKAIOIIEM MUPE U O cede
caMOM, B TOM 4HcJI€ C TOMOUIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOILIEHUS, POCKTHI B YCTHOM M MUCbMEHHOU (opme;

* IPOBOJUTH CPaBHEHHUE U KJIACCU(UKALIUIO 110 33JJAHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpYTe SBJICHUII;

* CTPOUTD pacCyX/eHus B GopMe CBS3H MPOCTHIX CYKJICHUH 00 00bEKTe, ero CTPOCHMH,
CBOMCTBAX U CBS3aX;

OO0y4aromuiicss MOJIy4YUT BO3MOKHOCTD HAYYHTbCH:

* OCYIIECTBJIATH PaCIIMPEHHBIN MOUCK MH(OPMAIINHU C UCTIOIH30BAHHEM PECYPCOB OMOIUOTEK U CETH
HNHurepHer;

* 3aMKCHIBATh, GUKCUPOBATH HH(POPMAIHIO 00 OKPYKAIOIIUX SIBICHUIX C IIOMOIIBIO
nnctpymentos UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM M MUCHbMEHHOU (opMme;



* OCYIIECTBJIATH BBIOOP Hanboee 3PPEKTUBHBIX CIIOCOO0B pelIeHUs 3a7a4 B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTMUECKOE PACCyXACHNE, BKIIIOYAIOIIEE YCTAHOBIIEHNE IPUYMHHO-CIIEICTBEHHBIX CBS3EH;
* MOT'YT BBIMTH Ha TEOPETUUYECKUIN YPOBEHD PEIICHUS 33]1a4: PEIICHNUE IO ONPEECIEHHOMY IIaHy,
BJIaICHUE OCHOBHBIMH IIPUEMaMH PELICHUS, 0CO3HAHUS JESITEIbHOCTH IO PELICHUIO 3a/1a4H.

B cdepe KOMMYHUKATHBHBIX YHMBEPCAJIBHBIX Y4eOHBIX AelicTBHI 00yYal0mMXcs:

* aJICKBaTHO MCIOJb30BaTh KOMMYHUKAaTUBHBIE, IPEXKE BCETO - pEUEBbIE, CPEACTBA IS

pelIeHHs pa3IMYHbIX KOMMYHUKAaTUBHBIX 33/1a4, CTPOUTh MOHOJIOTMYECKOE COOOLIEHHE, BIaIETh
JUAJIOTMYECKO (popMON KOMMYHHUKAIIMM, UCIIOJIB3YS, B TOM 4Hciie cpeacTBa U uHctpymeHTsl UKT u
JUCTaHLIMOHHOTO OOILIEHUS;

* IOMYCKaTh BO3MOKHOCTh CYIIIECTBOBAHHUS Y JIOAEH pa3IU4HbIX TOUEK 3PEHUS, B TOM YHUCIIE HE
COBIIQ/IAIOIIUX C €ro COOCTBEHHOW, 1 OPUEHTUPOBATHCS Ha TIO3UIIMIO TapTHEpPa B OOIIEHUN U
B3aUMO/JICHCTBUH;

* YUUTBIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY Pa3IMYHBIX MO3UIUN B
COTPYJHUYECTBE;

* (popmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* TOTOBapUBAaThCSl U MIPUXOJIUTH K OOIIEMY PELICHUIO B COBMECTHOM JI€ATENbHOCTH, B TOM UHUCIIE B
CUTYaI[MU CTOJIKHOBEHUSI HHTEPECOB;

Oo0yyaromuiicsi NOJY4YUT BO3MOKHOCTh HAYUYUTHCS:

* YUUTBHIBaTh U KOOPJAWHUPOBATH B COTPYJHUUECTBE OTIUYHbBIE OT COOCTBEHHON MO3UIUH IPYTUX
JTIOEH;

* YUHUTHIBATh pa3Hble MHEHUSI U HHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHHH U MOJIX0I0B K PELICHHUIO MPOOIEMBI;

* aPryMEHTHPOBATh CBOIO MO3HULUIO U KOOPAMHHUPOBATH €€ C MO3ULHAMHU TaPTHEPOB B
COTPYIHUYECTBE MPH BBIPAOOTKE OOIIEr0 PELIEHUSI B COBMECTHOM IESTEIbHOCTH;

* 33J1aBaTh BOIIPOCHI, HEOOXOAUMBIE AJIsl OPraHU3aluu COOCTBEHHOMU AEATEIBHOCTH U
COTPYIOHHMYECTBA C MAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb.

IIpenMeTHbIE:

® OpPHUCHTHUPOBATHCSA B ABJICHHUAX U 00BEKTaX OKPYKAIOIIETO MUPA, 3HATh TPAHMIIBI UX
MIPUMEHHUMOCTH;

® [IOHMMAaTh ONpeCICHH GU3NIECKUX BEIIMUYMH U IOMHUTH OTIpeesstonue GopmyIisl;

® [IOHMMAaTh, KAKMM (PU3MYECKUM MPHUHIIMIIAM ¥ 3aKOHAM ITOYUHSIOTCS T€ UM HHBIE OOBEKTHI U

SIBJICHUS TIPUPOJIBI;

3HaHUE MOJICIIM TIOMCKA PEIICHUH IS 3a/1a4 10 (PHu3uKe;

MIpUMeYaTh MOJICNIN ABJIEHUN 1 00BbEKTOB OKPYXKAIOIIETO MUPA;

aHAJIM3UPOBATh YCIOBUE 3a1a4H;

nepegopMyIHpoBaTh U MOJCIUPOBATh, 3aMEHATh UCXOAHYIO 3a]auy APYroi;

COCTABJIATH TUTAH PEIICHUS;

BBIJIBUTATh U MPOBEPATH MpEAiaraeMble JUIsl pEIIeHUs THIIOTE3bI;

BIIaJIETh OCHOBHBIMHU YMCTBEHHBIMH OTIEPAIUSIMU, COCTABJISIONINMHE MOUCK PELICHHS 3a1a4u.

BIIaIETh HaBBIKAMU TIOJITOTOBKU U TIPOBEACHUS SKCIIEPHUMEHTA;

BJIaJIETh HABBIKAMU MPOEKTHOU JESATEIbHOCTH.



KoMimieke oprann3anmoHHO-NeAArOrM4eCKUX yCJI0BHUil

KasenpapHsbiii yueOHbIi rpaguk.

lI'on Hauvano | Oxonuanue | KonmuuectBo | KonnuectBo | KomuuectBo | Pexxum
OoOydeHHMsl | 3aHATHM | 3aHATUN y4€OHBIX yueOHBIX y4eOHBIX | 3aHATUN
HENIEIb JTHEU 4acoB
2024- 2.09.24 | 31.05.25 34 68 68 2 pa3a B
2025r HEEII0
TemaTH4ecKO€ NJIAHUPOBAHHE
° Tema Kosmn4yecTBo 4yacos
n/n
1 BBenenue 2
2 Kunemaruka 12
3 Jlunamuka 14
4 NMmnyJibc. 3aK0H cOXpaHEeHHs HMITYJIbCa 6
5 Craruka 4
6 Mexann4yeckue KoJe0aHusi M BOJTHBI 6
7 DJIEKTPOMATHUTHBIE KOJ1€0AHUS U BOJIHBI 4
8 Onruka 8
9 Du3uKa aTOMa M aTOMHOT0 siipa 8
10 Pemenue sxcnepuMeHTaNbHBIX 3a1annil OI'D 2
11 HTorosoe 3ansTue 2
BCET'O 72




IIpuiroxxeHus1 Kk nporpamme.

KajeHaapHO-TeMATHYECKOE NJIAHMPOBAHME

IIpunioxenue Ne 1

Ne Tema 3ansaTust KoumnuyecrBo | Mecsn Yucao
n/n 4acoB
BBenenue (2 yaca)
11 Beoanoe 3anstue. Llenn u 3agaum Kypcea. 1
Texnuka 6€30MaCHOCTH.
1.2 [ToBTOpEeHue 06a30BOro MaTepuana, 1
M3Y4YEeHHOTrOo B 9 Kiacce
Kunemaruka (12 yacoB)
2.1 | CnocoObI MEXaHUYECKOTO ABMKEHUS KaK 1
CIIOCOOBI ONMHcaHus (PYHKITMOHATBHBIX
3aBHCUMOCTEN
2.2 | lIpsmonuHeiiHOe paBHOMEPHOE JIBMKEHHE TIO 1
iockocTu. CMOTpS, U3 KaKOM TOUKU
Ha0JII01aTh.
2.3 OTHOCUTENBHOCTE ABWKeHUS. CII0)KEHNE 1
JnB>KeHUW. [[pUHIIMTT HE3aBUCUMOCTH
NBIDKECHUN
2.4 | 3yuenue nBWKEHUsI CBOOOHO ITaIa0IIETO 1
tena. 3yueHue qBUKEHUs Tela 1o
OKPY>KHOCTH
2.5 | Kyna u kak nosierena BUIIHEBAst KOCTOYKa? 1
Pacuer TpaekTOopuu ABHKEHUS TENl U
MEePCOHAXKEHN paccka3oB 0 MIoHXay3eHe
2.6 | HUcropuueckas peKOHCTPYKIUS OIIBITOB 1
lanunes mo onpeneaeHUIo yCKOPEHUS
CBOOOJHOTO Na/ICHUs
2.7 | Onpenenenrie CKOPOCTH PaBHOMEPHOIO U 2
PaBHOYCKOPEHHOTO ABHMKEHUS MTPU
HCII0JIb30BAHUU TPEHaXepa «Oeropas
noposxka». [IpuHnunel paboTsl IpuOOPOB 171
M3MEpEHUsl CKOPOCTEH U YCKOPEHHIA
2.8 | IlpoekTtHas pabora. 2
2.9 | KoHcynpranus 1o npoekram 1
2.10 | 3ammurta mpoeKTHBIX paboT 1
JAnnamuka (14 yacoB)
3.1 | Cuna Bonu, cuia yOKICHHUS WM CUJIa — 2
¢dbusnueckas BenuunHa? Busl cui, cuibl B
TIPUPOJIC U TEXHUKE.
3.2 | 3MepeHue Macchl Tena ¢ UCIOJIb30BaHUEM 2
BEKTOPHOTO Pa3JI0KEHHS CHUIT
3.3 | JIBmKkeHHe Tea o1 JSHCTBUEM HECKOJIbKUX 2
cuil. Perienne THNOBBIX 3a/1a4 MPAKTUYECKOTO
Xapakrepa Ha 3aKoHbl HploTOHA
3.4 | JIB>KEHUE CUCTEMbI CBSI3aHHBIX TEJ 2
3.5 | Ucropus pa3BuTus NpeACTaBIEHUN O 1

Bceenennoii. ConHeunas cucrema. JIBukeHune




TUTAHET U UX CIyTHUKOB
3.6 | OTkpbITHS Ha KOHUYMKE niepa. [lepBobie 1
WCKYCCTBEHHBIE CITYTHUKU 3€MJIH
3.7 | IlpoekTHas paborta 2
3.8 | Koncynpranus 1o npoekram 1
3.9 | 3ammTa MPOeKTHHIX PaboT 1
HNmnyJbce. 3akoH coxpaHeHusi HMILYJibca (6 yacoB)
4.1 | Umnynsc. 3aK0H COXpaHEHUST UMITYJIbCA. 2
Pemienne THIIOBBIX 3a1a4 MPAKTHYECKOTO
Xapakrepa
4.2 | PeakTuBHOE /IBIJKEHUE B IPUPOJIE U TEXHHUKE 2
4.3 | PaccnenoBanwme JITII ¢ momomipio 3aKkoHa 2
COXpaHEeHHUs UMITYJIbCa
CraTuka (4 yaca)
5.1 | Onpenenenrie EHTPOB MACC PA3IMYHBIX TEJ 2
5.2 | IlpuMeHeHune IpoCThIX MEXAHU3MOB B 2
CTPOUTEIBCTBE: OT 3€MJISTHKH 10 HEOOCKpEeOOB
Mexannuyeckue Kojie0aHus M BOJIHBI (6 4acoB)
6.1 | Buapl MasTHUKOB U UX KoJieOaHUW. MasTHUK 2
®yko. KonebatenbHble cucTeMBbI B IPUPOJE U
TEXHHUKE
6.2 | I[IpoektHas pabota 2
6.3 | Koncynpranus rno npoekram 1
6.4 | 3ammTa IpOEKTOB 1
JJIeKTPOMAarHuTHbIE KoJie0aHus U BOJIHBI (4 yaca)
7.1 | DkcriepuMeHTanabHas MpoBEpKa CBOMCTB DM 2
BOJIH
7.2 | UccnenoBaHue 31€KTPOMArHUTHOTO 2
u3nydenuss CBY - neun
OnTuka (8 yacon)
8.1 | HccnenoBaHue CBETOBBIX sIBJICHUM. Pemenue 2
THUIIOB 3aJ]a4 MPAKTHUYECKOT0 XapakTepa
8.2 Co3manne MoAeiH KajleiocKkorma 2
8.3 | DkcriepuMeHTanbHas IPOBEPKA 3aKOHA 2
oTpaxkeHHsl cBeTa. MzMepenue nokazaress
MIPEIOMIICHHUS BOJIbI
8.4 | Co3naHue Mojenu neprcKona 2
Du3nKa aTOMa U ATOMHOIO s1/1pa (8 4acoB)
9.1 | Buapl paquoakTUBHBIX U3Iy4eHUN. BausHue 2
PaZMOaKTUBHBIX U3ITyYEHUI Ha KUBBIE
OpraHu3Mbl
9.2 | Crioco6bI 3aIUThl OT PAJMOAKTUBHBIX 1
U3JIy4YCHUN
9.3 | Beruucnenue KIIJI conneunoii Oatapeu 1
9.4 | IIpoekTHas paboTta 2
9.5 | Koncynpranus 1o npoekram 1
9.6 | 3amuTa NpOEKTOB 1
10 Pemenue 3xkcnepuMeHTAIBHBIX 321aHUI 2
EI'D
11 | UtoroBoe 3aHsiTHe 2




IIpuioxenue Ne 2

KpnTeplm OICHKHU IKCIIEPUMEHTAJBHBIX paGOT HJIHA OIIBITA - HCCJICT0OBAHUA

Kpumepuii

AxKypaTHOCTb 0(opMIIeHHUS (ONKMCaHue) paboThI

Hanuune pucynka (cxembl) yCTAHOBKH ¢ 0003HAUEHHEM M3MEPSEMbIX BEJIMUNH

Hanuuune npaBuiibHBIX H3MepeHUi (opopmileHrne n3MepeHuii B Tabnulle, B BUae rpaduka)

Hamumne IMpaBHUJIbHBIX BBIYHCJICHHUI WUJIM aHAJIN3 Ha6J'IIOJIeHI/I$I

Hanmaue PAa3BCPHYTOI'0 BEIBOAA, OTPAKAIOIICTO CYIIHOCTH U3Yy4a€MOTO ABJICHUA C YKa3aHUCM
KOHKPCTHBIX PE3YyJIbTATOB

Ipunoxenune Ne 3

Kpurtepun ouneHkH 321U ThI IPOEKTA

Kpumepuii

Martepuan 10oCTyIeH U Hay4eH, UJIeu pacKpbIThl. KauecTBeHHOE M3JI0KEHHNE COAep KaHMsI: YeTKas,
rpaMOTHasl pedb, epecka3 TeKCTa (JOIyCKaeTC sl 3a4MThIBAHUE IIUTAT); Hauboiee BaKHbIE OHSITHS,
3aKOHBI U (POPMYIIBI AUKTYIOTCS JJIs 3aIHCH.

Hal"J'IfII[HOG IMpEaACTAaBJICHUE MaTCpHralia (C HCIIOJIb30BAHUEM CXEM, qepTe>KeI71, PUCYHKOB,
HCIIOJIb30BaHHUEC HpCSCHTaHI/II/I)

Hcnons3oBanne IMPAKTUYCCKUX MI/IHI/I'I/ICCJ'IG,Z[OBaHI/Iﬁ (HOKaS OHHTa)

KadgecTBeHHEBIE OTBETHI Ha BOIIPOCHI CHyIHaTeHCﬁ I10 TEMEC

Yetko chopMyIupOBaHbI BBIBOIBI
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