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PabGouast mporpamma 3aHsATHH BHEYPOUHOU AesiTeTbHOCTH «DU3MKa B 3a71a4aX M SKCIEPUMEHTAX»
npeaHa3HauYeHa Il OpraHU3allid BHEYPOUHOU JesTeNnbHOCTH obOywarommxcs 8-9 kmaccoB MKOY
[Tymrrynmumckas COLLLL

Peanu3anus nporpaMMsl o0ecrnieyuBaeTcsi HOPMATHBHBIMH JTOKYMEHTAMU:
o ®decnepanpubiii 3akoH Poccuiickoit @epeparuun or 29 pexabps 2012 r. Ne 279-03
«O06 obpazoannu B Poccuiickoii @enepanuny (C K3MECHESHHUSIMH U JIOTIOJTHCHUSIMH );

e ®denepanbHBIM TOCYAapPCTBEHHBIM 0O0pa30BaTENbHBIM CTAaHIAPTOM OCHOBHOI'O OOIIEro
obpazoBanus (nmpukaz MO P® or 17.12.2010 Nel897«O06 yTBep>kXJACHHM W BBEICHUE B
neiictBrue @eepasbHOro TOCy1apCTBEHHOIO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOT'O OOIIIETO
oOpa3zoBanus» (C W3MEHEHHsIMU M JjononHeHusiMu Ilpukaza MwunoOpHayku Poccum ot
29.12.2014 Ne 1644););

e (DyHIaAMEHTAJIBHBIM AJPOM COJIEpXKaHMs O0Iero oopa3oBaHMs;

o Tlocranosnenue @enepanbHON C€iykO0bl IO HaA30py B cepe 3aluThl IpaB norpeduTenei
1 OJaromnoJiy4yusi 4eyloBeKa, ['JJaBHOro rocy1apcTBEHHOIO caHUTapHOro Bpada PO or
29.12.2010r. Ne189 «O0ytBepx)aenun CanlluH 2.4.2.2821-10 «CanurapHo-
SMHUIEMHOJOTHYeCKe TpeOOBaHMS K  YCIOBHSIM W OpraHu3anud  oOydeHus B
00111€00pa30BaTEIBHBIX YUPEIKIACHUIX);

e [Ipuxa3z MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit @enepamuu Ne 986 ot 4.10.2010 r.
«O06 yTBepxkneHun (enepaibHbIX TpeOOBaHUN K 00pa30BATEIBHBIM YUPEXKJICHHUSM B YacTH
MHUHHUMAaJIbHON OCHAIIICHHOCTH Y4eOHOTO IpoIiecca U 000pyI0BaHHS yUCOHBIX TTOMEIIICHUI)

Hal'lpaBJIeHHOCTI) nporpaMmmbl — CCTCCTBCHHOHAY4YHAas

1. Mecrto Kypca B 00pa3oBaTe/ibHOM IpoLecce
BueypouHas nedaTenbHOCTh SIBJISIETCSI COCTABHOM YAaCcThIO 0Opa3oBaTENIbHOIO MPOLIECCAa M OJJHOU
u3 GopM opraHuzali CBOOOJAHOTO BpeMmeHH olydarommuxcs. B pamkax peanuzaunu @I'OC OO0
BHEYpOYHasl JESITEIbHOCTh — 3TO 0Opa3oBaTelbHAasl JEATEIbHOCTb, OCYIIECTBIsIeMas B (opmax,
OTJIMYHBIX OT YPOUYHON cHCTEMbl OOyYEHMs, W HalpaBjIC€HHas Ha JOCTHXKEHUE IUIAHUPYEMBIX
pe3yJbTaTOB OCBOEHHUs OOpa30BaTENIbHBIX  MOPOrpaMM  OCHOBHOrO 0O0OIIero  oOpa3oBaHUs.
Peanmuzamus paboueit
pOorpaMMBbl 3aHSATHI BHEYPOUHOH esTeIbHOCTH MO pusuke «Pusnka B 3ajadyax U SKCIEPUMEHTAX»
CIIOCOOCTBYET 001Ie HHTEJIEKTYaJIbHOMY HaIlpaBJICHUIO Pa3BUTHIO JIMYHOCTU oOyuarommxces: 8-9-x
KJIACCOB.
[Ipennaraemas nporpaMma BHEYpOUHOM AEATENBHOCTU B 8 - 9 Kilaccax paccuutaHa Ha 3 roja
00yUYeHHUsI.
dusnyeckoe 0Opa3oBaHHE B CHUCTEME OOIIETO M CpeAHero oOpa3oBaHHUs 3aHMMAaeT OJHO U3
BeIylIMX MecT. SBassach (¢yHIAMEHTOM HAay4yHOrO MHPOIIOHMMAaHHUs, OHO CIOCOOCTBYET
(opMHpoBaHHUIO 3HAHUW OO OCHOBHBIX METOJaX HAy4YHOTO TIO3HAHUSI OKPY’KAIOLIEr0 MHUpa,
(yHIaMEHTAJIbHBIX HAYYHBIX TEOpPUM M 3aKOHOMEpPHOCTEH, (GOpMHUpPYET Yy YUalllUXCsi YMEHUs
HCCIIEIOBAaTh U OOBSICHATH SBJICHUS MPHUPOJbI M TEXHUKHU.
Kak mkosnbHBIN IpeMeT, (pu3nka 00s1agaeT OrpOMHBIM I'YMaHUTAPHBIM ITOTEHIIMAJIOM, OHA AKTUBHO
(opMuUpyeT MHTEIUIEKTyaJbHbIE U MUPOBO33PEHUYECKHE KAayeCTBA JIMYHOCTH.
Juddepennmanus npeamnosaraeT Takyl0 OpraHU3alMIO Mpolecca Oo0ydeHHs, KoTopas
YUYUTHIBAET UHAUBUAYAIbHBIE OCOOEHHOCTH y4YalluXcs, UX CIOCOOHOCTU W MHTEPECHI, TUUYHOCTHBIMN
onsIT. Judpdepenumnanus obyueHus (U3MKE IMO3BOJISIET, C OJHONH CTOPOHBI, 00ECIEYUTh Oa30BYIO
MOATOTOBKY, C APYroil — yJOBJIETBOPUTH IOTPEOHOCTH Ka)XJAOro, KTO TIPOSIBISIET MHTEpEC M
CIIOCOOHOCTH K MPEeAMETY U BBIXOAUT 3a PaMKU M3y4deHHs (U3UKHU B IIKOJIBHOM KypCe.

2. llean kypca
Onupasich Ha THAUBUAYaIbHbIE 00pa30BaTebHBIEC 3aMPOCH U CIIOCOOHOCTH Ka)KI0ro peOeHKa



NPy peaJU3allid NpOrpaMMbl BHEYPOUYHOM JesTenbHOCTH 1O (¢usuke «Pusmka B 3agadyax u
JKCIIEPUMEHTAX», MOKHO JOCTUYb OCHOBHOM L€JH - Pa3BUTh y 00y4alIUUXCHA CTPEMJIEHHE K
AajibHeNIIeMy  CaMOOIIpPeJeJIeHUI0, HWHTEe/UIEKTYaJlbHOW, HAY4YHOI M  NPAKTHYECKOH
CaMOCTOATEILHOCTH, IO3HABATE/IbHOM AKTUBHOCTH.

JlanHast mporpamMMa IMO3BOJISIET 00Y4YarolUMCs O3HAKOMHUTBCS C METOJMKOW OpraHu3aluu u

IIPOBEIECHUS OKCIIEPUMEHTAIbHO-UCCIIEI0BATEIbCKON JEATEIbHOCTU B COBPEMEHHOM Yy4YEOHOM
rporiecce 1no Gu3nKe, 03HAKOMHUTHCS CO MHOTMMHU HHTEPECHBIMH BOIIPOCAaMHU (PU3UKH HA TAHHOM dTarle
00y4YeHUs1, BEIXOSIIIIUMHU 32 PAMKH IIKOJIBHOW MPOTrPaMMBbl, PACIIMPUTH LIEJIOCTHOE MPE/ICTaBICHUE O
npoOieMe NaHHOW HayKd. DKCIEpUMEHTalbHas JeSITEIbHOCTh OYJIeT CIIOCOOCTBOBATH Pa3BUTHIO
MBICITUTEIBHBIX ONEepaliii U 00IIEeMy HHTEIUIEKTYaJIbHOMY Pa3BUTHIO.
He menee BaXHBIM (DaKkTOpOM peaiM3allid JTAHHOW MPOrpaMMBl SBISIETCS CTPEMIICHHE Pa3BUTH Y
yYaIxcsi YMEHHE CaMOCTOSITEIbHO pad0TaTh, TyMaTh, IKCIIEPUMEHTUPOBATh B YCIIOBHSX IIKOJBHOU
nabopaTopuu, a TaK)K€ COBEPIICHCTBOBATH HaBBIKU apryMeHTaIuu
COOCTBEHHOM MO3ULIMU 10 oOmpenenéHHbIM BorpocaM. CojlepkaHue NporpaMMmbl COOTBETCTBYET
MO3HABaTEJIbHBIM BO3MOKHOCTSIM IMIKOJBHUKOB U IPEIOCTaBIISIET UM BO3MOXXHOCTh paboTaTh Ha
YPOBHE MOBBIIIEHHBIX TpeOOBaHMI, pa3BHUBas yueOHyr0 moTuBanuio. CopaepkaHue 3aHATHI
BHEYPOUYHOM NESITEIHHOCTH MpPEACTaBIseT cOOOW BBEACHHWE B MHUP SKCIEPUMEHTAIbHOU (DU3UKHU, B
KOTOPOM y4Yalllhecsl CTaHyT UCCIIeIOBATEIIMU U HAay4aTbCsl TO3HABATh OKPY>KAIOLIUM UX MHUP, TO €CTh
OCBOAT OCHOBHBIE METOJIbl HAay4YyHOro MO3HaHUA. B ycloBusx peanmusanuu o00pa3oBaTEIbHON
MPOrpaMMbl IIUPOKO HCIIOJIB3YIOTCS METOABI Y4EOHOTO, HCCIEAOBATEIBCKOTO, IPOOIEMHOTO
skcriepuMmeHTa. Pe6€HOK B mporecce mo3HaHUs, MpuobOpeTass YyBCTBEHHBIN (PEHOMEHOIOTHUYECKHIN)
OMBIT, NEPEKUBACT IMOJIYYCHHBIC OIIYIICHUS WM BIICUATICHUS. DTHU MEPEKUBAHUS MPOOYXKIAIOT U
MoOy>X/1afoT mponecc MbiuieHus. Crnenuduyeckas (Gopma opraHuM3alyy MO3BOJSET — yYaIIUMCS
O03HAKOMHTHCSI CO MHOTMMHM HHTEPECHBIMH BOIpOocaMM (HU3UKU Ha JaHHOM »JTamne OoO0ydeHus,
BBIXO/ISIIIIAMU 33 PAMKH IIKOJIBHON MPOTpaMMBbl, PAaCIIUPUTH LEIOCTHOE MPEICTABICHUE O IIPoOIemMe
TaHHOW HayKu. /et monydaroT npod)eCCHOHAIBHBIC HABBIKH, KOTOPBIE CIIOCOOCTBYIOT JaJIbHEUIIICH
COLIMAJIbHOM aJanTaiuy B OOIIEeCTBE.

Ilenvro mporpaMmbl 3aHSITHUNA BHEYPOUHOU AeSATENbHOCTH MO (usuke «Du3rka B 3aadyaxu
AKCTIIEPUMEHTAX», ISl yJaImuxcs 7- 9-X KJIaCCOB SIBIISIIOTCS

e pa3BUTHE y yYalIUXCs [IO3HABATEIIBHBIX HHTEPECOB, HHTCIUICKTYJIBHBIX W TBOPYECKUX
CITOCOOHOCTEH B TMpoOIecCce pEeHIeHUs MPAaKTHYECKUX 3aad M CaMOCTOSITEIHHOTO
MPUOOPETECHUST HOBBIX 3HAHUH;

e (dopMHpOBaHHE U PA3BUTHE Y YyUAIIUXCS KIIOYEBBIX KOMIETEHIIMA — y4eOHO —
MMO3HABATEIbHBIX, WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX, COIMAJBHBIX, U  Kak
CJICJICTBUE - KOMIIETSHITUH JTUIHOCTHOTO CAMOCOBEPIIICHCTBOBAHUS,

e (OpMHUPOBAHUE MPEAMETHBIX U METAIIPEIMETHBIX PE3yJIbTATOB OOYUCHWS, YHUBEPCATBHBIX
y4eOHBIX JIEWCTBUM.

e BOCIIUTaHWE TBOPUYECKON JUYHOCTH, CIIOCOOHON K OCBOEHHUIO IMEPEIOBBIX TEXHOJIOTUN
Y CO3/ITAaHUIO CBOMX COOCTBEHHBIX Pa3pabOTOK, K BBIIBMIKCHUIO HOBBIX UJICH U POSKTOB;

e peanmu3anus JEATEIBHOCTHOTO MOAXOAa K MPEIMETHOMY OOYUYCHHIO Ha

3aHATHUSIX BHEYPOUHOH AEATENHHOCTH IO (pu3HKe.

Oco0eHHOCThIO BHEYPOUHOU JIESITEILHOCTH O (PU3UKE B paMKaxX KPYKKOBOM paOOTHI SIBISIETCA TO,

YTO OHA HampaBlieHa Ha JIOCTIKEHHWE OOydYaloIuMucs B OOJblIell CTeNeHW ITUYHOCTHBIX H

MeTaIpeIMETHBIX Pe3yIbTATOB.

3. 3agaum Kypca

Jns peanuzanuu 1enei kypca Tpebyercst pelieHne KOHKPETHBIX MpakTHYecKuX 3aaa4. OCHOBHBIC
3a7]a4¥ BHEYPOUHOU ESTENBbHOCTH 110 (DUHKH:
. BBISIBIICHUE WHTEPECOB, CKJIIOHHOCTEHW, CIIOCOOHOCTEHW, BO3MOXXHOCTEH ydYamuxcs K



Pa3INYHBIM BUJaM OCATCIbHOCTH,

. (dhopMupoBaHUE NMPEICTABICHUS O SIBICHHUSIX U 3aKOHAX OKPY’KAIOIIETO MHUPA, C KOTOPHIMHU
LIKOJIbHUKHU CTAJIKMBAIOTCSI B MIOBCEIHEBHOW KU3HU;

. dbopMupOBaHUE PEICTABICHUS O HAYYHOM METOJIe MO3HAHMUS;

. pa3BUTHE MHTEpPECA K MCCIEI0BATEIbCKON IEITEIBHOCTH;

. pa3BUTHE OIbITA TBOPUYECKOU NEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

. pPa3BUTHE HABBIKOB OPTaHU3AIMH HAYYHOTO TPy/1a, pabOThI CO CIOBAPSIMH U SHIUKIONEIUSIMU;

. CO3/laHUE YCJIOBUU Uil pealu3alud BO BHEYPOYHOE BpeMsl MPUOOPETEHHBIX
YHUBEPCAJIbHBIX YUEOHBIX IEUCTBUH B YPOUHOE BPEMS;

. pa3BUTHE ONbITAa HEPOPMATBHOTO OOIICHUS, B3aUMOJICHCTBHSA, COTPYIHHYECTBA;

. pacuIipeHre paMOK OOIIEHHS C COITUYMOM.

. (¢hopMupoBaHUE HABBIKOB MOCTPOCHHS (U3HMUYECKHX MOJEICH M ONpeAeNICHUs TpPaHUIL
WX NPUMEHUMOCTH.

. COBEpIICHCTBOBAHNWE YMEHHUI MPUMEHSATH 3HaHUS M0 (U3UKE JUIsl OOBSICHEHUS SIBJICHUN MPUPOIDI,

CBOWCTB BEIECTBA, PEIICHUS (PUBHMYECKUX 3aJa4, CAaMOCTOSATEIHLHOIO MPUOOPETEHUSI U OICHKU
HOBOW WH(pOpMaUU (UHYECKOTO COACPKAHMS, HCIIOIH30BAHUSICOBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA;

. HCTIOJIb30BaHUE TIPUOOPETEHHBIX 3HAHUM U YMEHUM JJIs1 PELICHUS NMPAKTUUYECKUX, KUZHEHHBIX
3ajad;
. BKJIFOUEHUE yYalxcs B pasHoo0Opa3HyIO IESTEIILHOCTD: TEOPETUYECKYIO,

MPAaKTUYECKYI0, aHATTUTUYECKYIO, TOMCKOBYIO;

BbIPA0OTKA THOKUX YMEHUM IIEePEHOCUTH 3HAHUS U HABBIKU HA HOBBIE ()OPMBI yueOHOM paboTHI;

. pa3BUTHE COOOPA3UTEIBHOCTH M OBICTPOTHI PEAKIHUH TPU PEIICHUHU HOBBIX
pa3IUYIHBIX PU3UYSCKUX 33/1a4, CBSA3AHHBIX C MPAKTUYCCKON JESITECILHOCTHIO.

4. Metoabl 00y4yeHusi U (p)OPMbI OPraHM3ALUM IEATEJIbHOCTH 00y4arOIIHNXCH

Peanuzanus nporpaMmMel BHEYpOUHOU AesTeNbHOCTH «DPu3nka B 3aJadax M dKCIEPUMEHTAX)
MpeIoiaraeT HHANBUYaIbHYIO U TPYTIIIOBYIO pa0OTy 00yJaronIuxcs, MIIAaHUPOBAHUE U ITPOBEIACHUE
HCCJISIOBATEIILCKOTO AKCIIEPUMEHTA, CAMOCTOSITCIIbHBIM COOp TaHHBIX JJISl PEIICHHS MPAKTHUYECKUX
3aj71a4, aHaJIU3 U OLIEHKY MOJyYeHHBIX PE3yJIbTaTOB, U3rOTOBJICHUE MOCcOOU u moaenei. [Iporpamma
MpelyCMaTPUBACT HE TOJIBKO OOydYalomMe W Pa3BUBAIOIINC IICJIH, €€ peanu3aius CIIOCOOCTBYET
BOCIIMTAHUIO TBOPYECKOM JIMYHOCTU C AKTUBHOM >KM3HEHHOW NO3ULMEN. BBICOKHX pe3yibTaToB
MOFYT JOCTHUYb B JaHHOM cnyqae HC TOJIBKO y‘-IeHI/IKI/I C XOpOHIGfI HIKOJ'IBHOﬁ YCHeBaeMOCTI)IO, HO
U BCe IeNlieyCTpeMIIEHHBIC aKTUBHBIC pe0sTa, yKe CAeIaBIIne CBOM MpodecCHOoHaTbHBINA BHIOOD.

5. Ilmanupyemsblie pe3yabTaThl
I[OCTI/DKCHI/IG INIaHUPYEMBIX PC3yJabTaTOB B OCHOBHOH IIIKOJIE OporucCxoauT B KOMILICKCE
HCTOJIb30BaHUSI  YEThIPEX  MEXKIUCIUIUIMHAPHBIX  yueOHbIX mnporpamMm  («DopmupoBaHue
YHUBEPCAJIbHBIX y4eOHBIX JnehcTBui», «®opmupoBanne MKT-kOMIEeTEHTHOCTH OO0ydaroLUIuxcs»,
«OCHOBBI y4eOHO- UCCIIEIOBATENBCKON U MPOEKTHON JAeATEIbHOCTH», «OCHOBBI CMBICIOBOTO YTEHUS
1 paboOThI C TEKCTOM») M yU4E€OHBIX IIPOrpaMM I10 BCEM IpeaMeTraMm, B ToOM uyucie 1o ¢usuke. [Tocne
W3y4eHHUs IMPOrpamMMbl BHEYPOUHOM JeATenbHOCTH «®du3mka B 3aJadax M IKCIEPUMEHTaAX)»
oOyJaronmecs:
® CHCTCMATU3UPYIOT TCOPECTUUCCKUC 3HaAHUA W YMCHHA 110 PCIICHHUIO CTaHAAapTHBIX,
HECTaHJIaPTHBIX, TEXHUUECKUX U OJTMMIIMAHBIX 33/1a4 Pa3IndYHbIMU METOJAMU;
e  BbIPA0OTAIOT MHAMBUAYAIbHBIN CTUIb pelIeHMs (PU3NUECKHX 3a/1ad.
® COBCPHICHCTBYIOT YMCHHA Ha IMPAKTHKC I10JIb30BATHCA npn6opaMH, OpPOBOOUTE U3MECPCHHUA
(buznyeckux BeIUUUH (ONpenessTh LeHy JAeJeHUs, CHUMAaTh MTOKa3aHus, coOJII0aTh IIpaBuia
TEXHUKU O0€30MMaCHOCTH);
e HayyaTcCs MOJIb30BAThCS MPUOOpaMH, C KOTOPBIMH HE CTAJIKMBAIOTCS HAa YpOKaxX (PU3MKHU B



OCHOBHOM MIKOJIC;
pa3pabdoTaroT U CKOHCTPYUPYIOT MPUOOPHI M MOAESIH JIJIS MOCIEAYIONIeH paboThl B KaOMHETE
buzukmn.
COBEpILICHCTBYIOT HAaBbIKM IHCbMEHHOW M YCTHOM pedyd B MpPOLIECCe HamuCaHUs
HCCIIe0OBAaTENIbCKUX Pa0OT, MHCTPYKIUN K BBINOJHEHHBIM MOJEIAM M IMpubopam, Mpu
BBICTYIUJICHUSAX HA HAYYHO — MPAKTUUECKUX KOH(EPEHIMIX PAa3IMUYHBIX YPOBHEH.
ompeAeNsaT NajibHellllee HalpaBiIeHUE Pa3BUTHUS CBOMX CIIOCOOHOCTEH, cdepy

Hay4YHbBIX UHTEPECOB, OMPEACISATCS C BEHIOOPOM NalIbHEUIIIEro 00pa3oBaTeIbHOTO
MapuipyTa, JajbHeiero npogusis oOydeHus B cTapiieil mIKoJe.

Ilpeomemnvimu pezynvmamamu POrpaMMbl BHEYPOUHOU JCATCIBHOCTH SIBISIFOTCS:

1.

YMEHHE TIOJIb30BAaThCSA METOJAMH HAy4YHOTO TIO3HAHUS, NPOBOJAUTH HAOIIOICHUS,
IJIAHUPOBATH U MPOBOJIUTH IKCIIEPUMEHTHI, 00pabaThIBaTh pe3yIbTaThl U3MEPCHUN;
HAYUYUTHCS TOJIb30BATHCS M3MEPUTEIBHBIMU NPUOOpamMu (BECHI, TUHAMOMETP, TEPMOMETP),
coOHMpaTh HECTIOKHBIC IKCIIEPUMEHTAIBHBIC YCTAHOBKH JIJIsI IPOBEJICHUS IPOCTEUIIIUX OTIBITOB;
pa3BUTHE DJJIEMECHTOB TEOPETUYECKOIO0 MBIIUICHUS Ha OCHOBE (OPMHUPOBAHUS YMCHUH
yCTaHABJIMBaTh (PaKThl, BBIACIATH IJIaBHOC B W3YYa€MOM SIBJICHWH, BBISIBISATH MPUYUHHO-
CJICACTBEHHBIC CBSI3M MEXIY BEIMYMHAMU, KOTOpBIC €ro XapaKTEPHU3yIOT, BBIIBUIATh
THUIIOTE3bI, POPMYITUPOBATH BEIBOIBL;

pa3BUTHE KOMMYHHKATHBHBIX YMECHUI: JOKIAIbIBATH O PE3yIbTaTaX dKCIICPUMEHTA, KPATKO U
TOYHO OTBEYATh HA BOIPOCHI, UCIIOJIH30BATh CIPABOYHYIO JIUTEPATYPY U APYTHE UCTOUHHKHU
UHOOpMAITUH.

Memanpedmemnbmu pe3yiomamamu 1porpaMmbl BHCypO‘lHOﬁ ACATCIIBHOCTH SBJIAIOTCA:

1.

4.

OBJIaJICHUE HAaBBIKAMH CaMOCTOSITEJIBHOTO NPHOOPETEHHS HOBBIX 3HAHHWH, OpraHH3aIluH
yueOHON JesITeIbHOCTH, TOCTAHOBKM II€Jie, TJIaHUPOBAHUS, CAMOKOHTPOJISI W OLIEHKHU
pe3yabTaTOB CBOEH AEATEIBHOCTU, YMEHUSIMH TIPEIBUJIETh BO3MOKHBIE PE3YyJbTaThl CBOUX
JICHCTBHUM;

NPUOOPETCHUE ONBbITA CAaMOCTOSTEIBHOTO IIOMCKAa aHalm3a W O0TOopa wHdOpMauu ¢
HCTIOJIb30BaHUEM PAa3JIUYHBIX HCTOYHUKOB W HOBBIX WH(POPMAIMOHHBIX TEXHOJOTHUW s
pEeLIeHHs SKCIIEPUMEHTAIBHBIX 3a/1a4;

dbopmupoBaHre ymMmeHu padoTaTh B IPYINE C BHITIOJIHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
MPEJICTaBIATh U OTCTAUBATh CBOM B3IJISIbI U yOCKICHUSI, BECTH JUCKYCCHIO;

OBJIQJICHUE DKCIIEPUMEHTAIBLHBIMU METOJIaMU pElIeHUs 3ajad.

Juunocmuvimu pe3yiomamamu 1porpaMMbl BHeypOLIHOI\/JI JACATCIIBHOCTH  ABJIAKOTCA:

1.

c(hOpMUPOBAHHOCTh ITO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTyalIbHBIX U

TBOPYECKHUX CITOCOOHOCTEH yualuxcs;

CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM M MPAKTUYECKUX YMEHMHIA;
NpuoOpeTeHNne YMEHHUsI CTaBUTh Iiepe] COo0Ol TIOo3HaBaTelbHbIE II€JM, BBIABUTATh
TUIIOTE3bI, I0Ka3bIBATh COOCTBEHHYIO TOUKY 3PECHUS;

MPUOOpPETEeHUE  MOJIOKUTEIBHOIO  SMOLMOHAJIBHOIO  OTHOLIEHMS K  OKpYyXKaroleu
MIPUpPOJIE U caMOMy ce0e Kak YacTH MPUPOJIBI.

6. Cioco0bl OlleHKH YPOBHS JOCTHKEHUSI 00y4arommMXcs

KauectBO MNOATOTOBJIICHHOCTH YHAIIUXCA ONIPECACIIACTCA KAYCCTBOM BBIITOJIHCHHBIX MU pa60T.

Kpurepuem oOneHKH B JaHHOM CJydae SBJISIETCS CTENeHb OBJAJEHUS HaBbIKaMU pPaboTHI,
CaMOCTOSITEJIBHOCTh M 3aKOHYEHHOCTh palOoThl, TIIATEIBHOCTh OSKCHEPUMEHTa, HAYyYHOCTh
Mpe/IJIaraeéMoro pemieHusi npooiaeMbl, BHEIIHUNA BUJ M KauyecTBO pabOThl MpubOopa WIM MOJAEINH,



COOTBETCTBUE HCCIIEIOBATENBCKOI pabOThI TpEOyeMBbIM HOPMaM U IIpaBUiiaM 0(OpMIICHHS.

[MoompurenpHoli (GOpMOM OIEHKHA TpyJa YYalIuXcsl SBISICTCS JIEMOHCTpalus padoT,
BBIIOJIHEHHBIX YyYallUMHCS U BBICTYIUIGHHE C pe3yJibTaTaMH HCCIIEIOBaHUM Tepel pa3iundHbIMU
ayIMUTOPHUSAMH (B KJIacce, B CTAPIIMX U MIIAJIIINX KJIaccax, yUIUTEISIMU, eAaroraMu J0MOIHUTEIBHOTO
00pa3oBaHMs) BHYTPH IITKOJIBI.

Pabora ¢ yueOHbIM MaTepuaioM pa3HOOOpa3HbIX (OpPM [HaeT BO3MOKHOCTH KakIOMy
WX YYalIuXcs MPOSIBUTh CBOM CIIOCOOHOCTH (B 00JaCTH CUCTEMATH3aLUHM TEOPETHYECKUX 3HAHHIH, B
00J1acTu pereHust CTaHAAPTHBIX 3ajad, B 00acTu pelieHus
HECTaHIAPTHBIX 3amad, B OO0JIACTH HCCIENOBATENbCKOW paboThl U T.4.). Curyamuu
ycIiexa, CO3JaolIfe TOJIOKUTEIbHYI0O MOTHBALMIO K JCSTEIBHOCTH, SBISIOTCS Ba)KHBIM
(hakTOpOM pa3BUTHUSI TBOPUECKUX U MO3HABATENIBHBIX CIIOCOOHOCTEH yUalUXCS.



7. ConepikaHue NporpaMmbl

Cooepicanue uzyuaemozo Kypca é 8 knacce

1. IlepBoHaYa/ibHBIE CBEIEHUS O CTpoeHUH BemecTBa (7 4)
Lena neneHust u3MEepUTEIBHOTO ITpudopa. OnpeaesieHue eHbI IeJICHUs] U3MEPUTEIBHOTO IIMIINH/IPA.
Onpenenenne reoMeTpUUECKUX pa3MepPOB Tela. M3roroBnenne u3mepurenbHoOro munHapa. Mismepenue
Temrieparypsl Tena. smepenue pasmepoB Maibix Teil. M3mepeHue ToMIUHBI IUCTa OyMaru.

2. B3aumopneiictBue Tea (12 )
W3mepenne ckopocTH ABWKEHMs Teia. V3MepeHue macchl Teja HemnpaBMiIbHON (opmbl. M3mepenue
IJIOTHOCTH TBepAoro tena. Mamepenue oobeMa myctoThl. VccnenoBanmue 3aBUCUMOCTU CUJIBI TSIKECTH OT
Maccsl Tena. OnpeneneHue Macchl U Beca Bo3ayxa. Cl0KEeHHe CUJI, HallpPaBJIEHHBIX IO OJHOW IPSIMOU.
N3mepenne >XeCTKOCTH MNpYXKUHBL. M3Mepenune kod(puUMEeHTa CUIIBI TPeHUs CKOIbXeHUsA. Pemenue
HECTAaHJAPTHBIX 3a/1a4.

3. JaBienue. /laBjieHue skuakocreii u razos (7 4)
HccnenoBanue 3aBUCMMOCTH JaBJICHUS OT IUIOIIAJIM MOBEPXHOCTU. OnpeiesieHue 1aBjIeHUs TBEPIOro
Tena. Beruncienue cuibl, ¢ KOTOpoil atMocdepa JaBUT HA MOBEPXHOCTH cToiia. OmnpeneneHrne Macchl
Tela, MJaBaroliero B Bojae. OmnpezerneHue IIOTHOCTH TBepaoro tena. OnpeneneHue odbema Kycka
npaa. M3yueHue yciioBus I1aBaHus Tel. PeleHye HecTanJapTHBIX 3a4ay.

4. Pa6ora u mourHocTh. JHeprusi (8 1)
Bpruncienue paboThl M MOIIHOCTH, pa3BUBaeMOW yYEHHUKOM TIipu moabeMe ¢ 1 Ha 3 a3Tax.
Omnpenenenue BHIMTpHINIA B criie. HaxoxaeHue IEeHTpa TSHKECTH IUIOCKOW (urypel. Brruncienue
KIIJ] nakinoHHOW MIOCKOCTU. M3MepeHHe KUHETH4YeCKoW sHepruu. M3mMepeHue noTeHUUATIBLHON
sHepruu. Penienne HecTaHIapTHBIX 3a7a4.

Cooeporcanue uzyuaemozo Kypca 6 9 Knacce

1. duznvecknii MeTo M3yYeHHUs] MPUPOABI: TEOPETHYECKUI U IKCIEPUMEHTANBHBII (3 1)
Omnpenenenue LeHbl AeIeHUs PUOOPOB, CHATHE NOKa3aHui. OnpenencHUe MOTPEIIHOCTEN U3MEPEHUM.
2. TensoBble AIBJIEHHS] U METOIbI UX HcciienoBaHus (8 4)

Onpenenenue yaIMHEHUS Tejla B IPOLIECCE U3MEHEHUS TeMIlepaTypbl. Perienue 3a1a4d Ha onpeaeaeHue
KOJINYECTBA TEIJIOTHL. [[puMeHeHre TenIoBOro paciMpeHust 1Jisi perucTpaluyyu TeMIEepaTyphbl.
HccnenoBanue npoueccoB IUIABIECHUS M OTBEpAEBaHUsA. M3yueHue ycTpoHCTBa TEIUIOBBIX JIBUraTElEH.
[Tpubops! A U3MepeHus BIa)KHOCTH BO3/1yXa.

3. DeKTpUYECKHUe SIBJIEHUsSI U METOIbl UX HccaenoBaHus (8 1)

Onpenenenne yaeapHOrO CONPOTUBIIEHUS NPOBOAHMKA. 3akoH OMa 1uis ydacTka Lenu. Pemenue 3agau.
HccnenoBanre M MCIHOJNB30BAHME CBOMCTB JJIEKTPUYECKMX KOHAeHcaTopoB. Pacuer mnoTpebisemoit
anexktposneprum. Pacuer KII/] anexkTpruuecknx yctpoiicTB. Pemenue 3aga4d Ha 3akoH J[xoymng-JIenua.

4. DeKTpOMarHuTHbIe siBjieHus (5 4)

[Tonyuyenne u QpUKCUPOBAaHHOE M300pa)K€HHE MArHUTHBIX MoJied. M3ydeHue CBOMCTB 3JE€KTpOMarHuTa.
W3ydyenue mozenu aiekTpoaBuraress. Penienne kauecTBEHHbIX 3a/1a4.

5. Onrtuka (109)

N3yuenne 3akoHOB oTpaxkeHus. HaOmtoieHne orpaxxeHus U npejaomiieHus: ceera. M3o0pakeHus

B JuH3axXx. OmnpezaesneHue TIJIAaBHOTO (POKYCHOTO pACCTOSIHUS M ONTHYECKON CHIIbI JIMH3BI.
Habmionenne untepdepennun cera. Pemienuwe 3amad Ha mnpenomiieHue cBera. HabGmronenue
MIOJIHOT'O OTPaYKEHUS CBETA.



Cooeporcanue uzyuaemozo Kypca ¢ 9 knacce

1. Marnerusm (9 u)
Kommnac. Ilpunmun paboret Marautr. MarHuTbl TOJOCOBBIE, IyroBblie. MarHutHas pyja.
MarnautHoe nose 3emin. M3rorosiieHrne MaruuTa. Penienre kauecTBEeHHbBIX 3a7a4.

2. DaexkrpocraTuka (10 )

DNeKTpuuecTBO Ha pacueckax. OCTOPOKHO CTAaTUYECKOE BJIEKTPUYECTBO. DJIEKTPUYECTBO B UIPYIIKAX.
DJEKTPUUYECTBO B OBITY. YCTpOiCTBO OaTtapeiiku. Pemenne HecTaHAapTHRIX 3a/1a4.

3. Cger (15 v)

Hcrounuku ceeta YcrpoiictBo ria3a. ConHeuHble 3aiiunku. TeHb. 3aTMeHue.

IIBera xommnakT aucka. MpulbHbIN criekTp. Panyra B npupone. Jlynusle n CoslHEUHBIE 3aTMEHUS.
Kak ciomats myu? Kak 3akeub orons? Pelienue HecTaHIapTHBIX 3a7a4.



8. KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE

KanennapHo—remaruueckoe mianuposanue (1 rox o0yueHusi)

Ne Tema 3aHsATHUSA

3aHATH Koa-Bo IIpakTH4yeck

1 4acoB asi pabora

1 BBogHoe 3ansTe. MHCTpyKTaX MO TEXHUKE
6€3011aCHOCTH.

IlepBoHayaJbHBIE CBEeJEHUS 0 CTPOEHUM BelecTBa (74)

2 OkcnepumenTanbHas padora Ne 1 «Onpenenenue 1eHbI 1
JeNICHUs Pa3IMYHBIX MPHOOPOBY.

3 OkcnepumenTanbHas pabora Ne 2 «Ompenenenue 1
TE€OMETPHUECKUX Pa3MEPOB TEJ».

4 [IpakTuueckas padora Ne 1 1
«H 3roroBneHre M3MEPUTENHHOTO IUIHHIPA.

5 OkcnepumenTanbHas padora Ne 3 «l3mepenue 1
TEMIIePaTyPhI TEI».

6 OkcniepumenTanbHas padora Ne 4 «M3mepenue pasmepoB 1
MAaJIbIX TEJ».

7 OxcnepuMmeHTabHas padoTta Ne 5 «3Mepenne TONIUHBI 1
nucta Oymarm.

B3aumopneiictBue Ted (12 u)

8 OkcniepuMeHTanbHas padota Ne 6 «M3mMepeHue CKOpOCTH 1
JIBYDKEHHST TEJI».

9 Pemenue 3amau Ha TeMy «CKOPOCTh PaBHOMEPHOTO
TBUKEHUSD.

10 OkcnepuMeHTanbHas padota Ne7 «M3mepenune maccol 1 1
KaIlTd BOZBDY.

11 OkcnepuMeHTanbHas padora Ne 8 «M3mepenue mioTHocTr 1
KyCKa caxapay.

12 OkcnepumeHTanbHas padora Ne 9 «M3mepenne mioTHOCTH 1
XO3SIICTBEHHOTO MBLIaY.

13 Pemenue 3agau Ha Temy «[I10THOCTB BeliecTBay.

14 OkcnepumenTanpHas padora Ne 10 «MccnenoBanue 1
3aBUCUMOCTH CHJIBI TSKECTH OT MACCHI TEJIay.

15 OkcnepumenTanpHas padbora Ne 11 «Ompenenerne maccol 1
W Beca BO3/yXa B KOMHATEY.

16 OkcnepumeHTanbHas padora Ne 12 «Cnoxenue cu, 1
HaNpaBJICHHBIX MO OJTHOW MPSMONY.

17 OkcniepuMeHTanbHas padora Ne 13 «M3mepenune 1




YKECTKOCTH TIPY>KUHBD».

18 OkcniepuMeHTanbHass pabora Ne 14  «M3mepenue| 1 1
K03 (PUITUEHTA CUITBI TPEHUS CKOJTBKEHUS.

19 Pemenne 3a1au Ha TeMy «Cuiia TpEeHUSD. 1

Jasienne. /[aBiienne kuakocrteid u razos (7 )

20 DkcnepuMeHTanbHas padora Ne 15 «MccnenoBanuel 1 1
3aBHCUMOCTH JIaBJICHUS OT TUIOMIAJN TIOBEPXHOCTH

21 DkcnepuMeHTanbHas pabora Ne 16 «Omnpenenenuel 1 1
JABJICHUS [IWIHHAPUYECKOTO Tesmay. Kak Mbl BUIIHM?

22 DkcnepumenraibHas padora Ne 17 «Beruuciienue cuibl, | 1 1
KOTOPO# arMocdepa TaBUT Ha TOBEPXHOCTh CTOJIA.
ITouemy Mup pa3HOLIBETHBIN.

23 OkcrniepuMeHTanbHas padora Ne 18 «Onpenenenue maccer | 1 1
TEJla, MJIABAIONIETO B BOJAECY.

24 OkcnepuMeHTaidpHas padora Ne 19 «Omnpenenenuel 1 1
IJIOTHOCTH TBEPOTO TEIJIay.

25 Penrenue kayecTBeHHBIX 3a1a4 Ha Temy «[lnaBanue Tem». | 1

26 DxkcnepuMeHTabHas padbora Ne 20 «3yuenue ycnoBuii | 1 2
TIJIABAHMSI TEID».

Pa6oTa u MomiHOCTBh. DHeprus (8 u)

27 OkcnepuMeHTanbHas padbora Ne 21 «Beruncnenue padotsl,| 1 2
COBEPIICHHOM NIKOJILHUKOM IIPH morbeMe ¢ 1 Ha 3 aTax».

28 DkcnepuMeHTallbHass pabora Ne 22  «Bwruucienue| 1 2
MOITHOCTH Pa3BHUBAEMO MIKOJILHUKOM IPH MoabeMe ¢ 1
Ha 3 3Tax».

29 OkcnepumerHTanbHas pabora Ne 23  «Ompenenennel 1 2
BBIMTPBIIIA B CHJIE, KOTOPBIH J1aeT MOABMKHBINA U
HETOABUKHBIA OJIOK».

30 Pemenue 3aad Ha Temy «PaboTta. MOIITHOCTEY. 1

31 OkcnepuMeHTanbHas padota Ne 24 «Bsruncnenne KI1J] 1 2
HAKJIOHHON IIJIOCKOCTH.

32 OxcnepumeHTanbHast pabora Ne 25 «M3mepenue 1 2
KHHETHYECKOW DHEPTUH TEeay.

33 Pemenue 3anau Ha Temy «KuHeTHUeckasi SHEPTH». 1

34 OxcnepuMmeHTanbHas pabora Ne 26 «M3mepenue 1 2
W3MEHEHHSI TTOTEHIIMAIbHON DHEPTUIY.

UTOI'O: 34 34




KajennapHo —TemaTnyeckoe mianupoBanue (2 rom ooyqyenus)

Ne Tema 3aHaTHA
3aHd Koua-Bo IIpakTHyec
TUA 4acoB K
as padora
Du3nyecKuii MeTOo] M3yYeHUsI NMPUPOAbI: TEOPETHYECKUN U IKCIEePUMEHTAJbHBIN (34)
1 BBoanoe 3ansaTue. MHCTpyKTax 1o TexHUKe Oe3omacHocTH. | 1
2 DOkcnepuMeHTanbHas pabora Ne 1 «OnipeneneHre 1eHbl 1 1
JeNIeHUs] TPUOOPOB, CHATHE TIOKA3aHUII.
3 Onpenenenue MIOIPELIHOCTEN HU3MEpEHUS. Pewenne| 1
KauyeCTBEHHBIX 3a]1a4.
TensoBble sIBJIEHUSI U METOAbI UX HccaenoBanus (8 )
4 OmnpeneneHue yJJWHEHUS Tejla B IMpolecce H3MeHeHus| 1
TeMIIepaTyphbl.
5 Pemenue 3amau Ha ompeeneHne KOJUYeCTBA TEIIOTHI. 1
6 [IpumeHeHue TEmIOBOIrO paclIMpeHust st peructpauny 1
TeMIeparypbl. AHaIU3 U 000011IeHHE BO3MOKHBIXBAPUAHTOB
KOHCTPYKIIHH.
7 OkcnepuMeHTallbHas  padora Ne 2 «MccrmenoBanme| 1 1
MPOIIECCOB IJIABJICHUSI K OTBEPICBAHUS.
8 [Ipaktnueckass pabdora Ne 1 «MU3yuenume crpoenus | 1 1
KPHUCTAJUIOB, X BBIPAIIIUBAHUEY.
9 W3ydeHnue ycTpoiicTBa TEMIOBBIX ABUTATENCH. 1
10 [TpuOopsb! U1 U3MEPEHUSI BIAKHOCTH. 1 1
OkcniepuMeHTaNTbHAs pabota Ne 3 «OmpeneneHue BIaXKHOCTH
BO3/IyXa B KaOWHETaX IIKOJIBI.
11 Pemenne kauecTBeHHbIX 3a1a4u Ha onpenenenue KIT/ 1
TEIJIOBOTO JBUTATEIIS.
DJIeKTpUUYecKHe SIBJIEHUSI MU MEeTOAbl UX HcciaeqoBanus (8
)
12 [Ipaktuueckass pabora Ne 2 «Omnpenenenue 1 1
YIAEJIBHOIO COINPOTUBJIICHUS  Pa3JIUYHBIX
MIPOBOTHUKOBY.
13 3axon OMa 1151 yuyacTtka rend. Penienue 3agad. 1
14 HccnenoBanue U MCHOJIb30BaHUE CBOMCTB AIEKTPUUYECKUX 1
KOH/JIEHCAaTOPOB.
15 Pemenue 3a1au Ha 3aBUCMMOCTH CONPOTHUBIICHUS 1
MPOBOJIHUKOB OT TEMIIEPATYPBHI.
16 [TpakTudeckas padota Ne 3 «Pacuér morpednseMoit 1 1
ANEKTPOIHEPTHH COOCTBEHHOTO JOMa.
17 Pacuér KIIJ] sneKkTprudecKkux yCTpOMCTB. 1
18 Pemenue 3amau Ha 3akon Jlxoyns-Jlenna. 1




19 Pemenye xadecTBEHHBIX 3a7ad. 1
DJieKTpoMaruuTHole siBjaeHus (5 4)

20 [Tony4yenne n ¢uxkcupoBaHHOEe WU300paKeHHEe MarHuTHBIX | 1
TOJIEH.

21 M3yuyenue CBOMCTB AJIEKTPOMArHUTA. 1

22 N3yuenne Moaenu 37eKTPOIBUTaTEIIs. 1

23 DKCKypCHS. 1

24 Pemienue kayecTBEHHBIX 3a7ad. 1

Onruka (10 )

25 N3ydeHne 3aK0OHOB OTPaKSHUSI. 1

26 DOkcniepuMeHTanbHass pabora Ne 4 «HaGmonenuwe | 1 1
OTpaKEHUSI ¥ TIPEIIOMJICHUSI CBETAY.

27 DkcnepuMeHTanbHass pabora Ne 5 «M3obpaxenus g 1 1
JIAH3AX».

28 DkcniepuMeHTanbHas padora Ne 6 «Onpeznenenue riaaBHoro| 1 1
(hOKYCHOTO PACCTOSTHUSI 1 ONITHYECKOU CHITBI TUH3bIY.

29 OkcriepuMeHTanbpHast  pabora Ne 7 «HaGmonenuel 1 1
uHTephepeHU U TUGPAKIIUA CBETA.

30 Pemenue 3a1a4 Ha MpeIOMIICHHE CBETA. 1

31 DkcnepuMeHTanbHas pabora Ne 8 «HabGmronenue monHoTro| 1 1
OTPaKCHUSI CBETAY.

32 Pemennie kaueCTBEHHBIX 3a7]ady HA OTPAKEHUE CBETA. 1

33 3amura 1
MIPOEKTOB.
ITpoekTsl.

34 3aKITI0YUTENBHOE 3aHATHE. 1
[IpoekTsl.

HUTOI'O: 34 11




KajiengapHo —reMaTu4eckoe mjiaHupoanue (3 roj odydeHus)

Ne Tema 3ansaTHA

3aHd Koua-Bo IIpakTHyec

THA 4acoB K

asi padora
1 BBoanoe 3anstue. MIHCTpyKTaxk 1o TexHHUKe Oe3omacHocTH. | 1
Marnerusm (9 u)

2 DxcnepumenTanbHas padbora Ne 1 «Kommac. [Tpunnmmn 1 1
padoThI».

3 [Mpaktruueckast padbota Ne 2 «OpueHTupoBanue ¢ nmomoinpo| 1 1
KOMIIacay.

4 Marnurtel. JlelicTBue MaruuToB. Pelienue 3amad. 1

5 DkcriepuMeHTanbHas pabora Ne 3 «3aHuMareabHbIe OMbITHI| 1 1
C MarHUTamm.

6 MaruutHas pyzna. Ilonesnsie uckonaemole [10AMOCKOBBA. 1

7 JleficTBMEe MarHUTHOTO MOJIA. MarHuTHoOe mojie 3eMJIu. 1

8 JlericTBE MarHUTHOTO IOJIA. PemieHue 3agay. 1

9 DkcrniepuMmenTanbHas pabora Ne 4 «M3roroBnenue 1 1
MarHUTOBY.

10 [Tpe3enTanust IpOEKTOB. 1

AaekrpocraTuka (10 )

11 OkcnepuMeHTanbHas pabora Ne 5 «Craruyueckoe 1 1
BJIEKTPUYECTBOY.

12 OCTOpOXKHO CTaTHUYECKOe AJIeKTpuyecTBo. Pemienue 3amau. 1

13 DkcrnepuMeHTalnbHass pabora Ne 6 «3aHumarenbHbIe| 1 1
OTIBITHD.




14 DneKTpu4ecTBO B Urpymkax. Cxembl paboTHI. 1

15 DJEKTPUIECTBO B OBITY. 1

16 DOkcriepuMeHTanbHass pabora Ne 7«  YcrpoiicTtro 1 1
OaTaperKm.

17 OkcriepuMeHTanpHass  padora Ne 8  «l3obOperaem 1 1
OaTaperKy».

18 [Tpe3enTanus mpoOeKTOB. 1

19 [Tpe3enTanus mpoOEKTOB. 1
Ceer (154)

20 Wcrounuku cBera. 1

21 Kaxk mMb1 Bumum? 1

22 IToueMy MHp pa3HOLBETHBIM. 1

23 DxcrniepuMenTaibHasg padorta Ne 9 « Teatp Tenen» 1 1

24 OxkcnepumenTtanbHas padota Ne 10 «ConHeuHble 3alUUK» 1 1

25 Jucniepcusi. MbUIBHBIA CHIEKTP 1

26 Panyra B mpupose. 1

27 OxkcnepuMeHTanbHas padora Ne 11 «Kak nonyuuts pagyr».. | 1 1

28 DKCKypCHsl. 1

29 Jlynnsie u ComHEUHBIC 3aTMEHHSL. 1

30 Kaxk ciiomats myua? 1

31 3azepkabe. 1

32 DkcriepuMeHTanbHas pabora Ne 12 «3epkana» 1 1

33 3amnura IpoeKTOB. 1

34 3aKIFOYUTEIFHOE 3aHSATHE 1

UTOI'O: 34 12




N O

10.

11.

12.

13.

14.

15.

16.
17.

9. UudopManmoHHO — MeTOAMYECKOe ol0eclevyeHune

Bueypounasi AesTeIbHOCTh HIKOJIBHUKOB. MeTOANYECKUN KOHCTPYKTOP: MOCcOOUe NIl yuuTess/
JA.B. I'puropses, I1.B. Crenanos. — M.: IIpocsemienue, 2011. — 223 c. -. (CtanzapTsl BTOPOro
TTOKOJICHUS ).

BHaeypounas nestenbHOCTh. [IpuMepHBIi IU1aH BHEYPOYHOM AEATEIBHOCTA B OCHOBHOM LIKOJIE:
nocooue s yuureisi/. B.II. Cremanos, JI.B. I'puropseB — M.: Ilpocsemnienue, 2014.

— 200 c. -. (CrapgapTsl BTOPOTO IOKOJICHUS).

Paboune mnporpammbl. Pusmka. 7-9 kiaccel: ydyeOHO-MeTonuueckoe mocodue/coct. E.H.
Tuxonosa.- M.:JIpoda, 2013.-398 c.

denepalbHbIi  TOCYJApCTBEHHBIM CTaHIApT oO0mero oOpa3oBaHUs BTOPOrO IMOKOJICHUS:
JIeATeIbHOCTHRIN moaxon [Tekcr]: wmeromumdeckwe pekomeHmamuu. B 3 4. Yacte 1/
C.B.AnannueBa; nox o6m. Pen. T.D.Ecenkoroii, B.B. 3apyOunoii, aBr. Beryn. Crt. B.B.
3apyobuna — YuesiHock: YUIIKITPO, 2010. — 84 c.

3anumartenbHas pusuka. [lepensman .M. — M. : Hayka, 1972.

Xouy 661Th Kymubunsim. Dnpmanckuit .M. — M. : PUL] MK/I, 2002.

®dwusuka s yBinedeHHbIX. Kubampuenko A.fl., Kubansuenko M.A.— Pocros v//l. : «Denukcy, 2005.
Kak cratp yuenbiM. 3aHsTus 1no ¢usuke M crapuiekiaccHukoB. A.B. Xyrtopckuid, JILH.
Xyropckwuii, 1.C. Macnos. — M. : I'mobyc, 2008.

dpoHTanbHbIC JIabOpaTOpHBIC 3aHATHS MmO ¢u3uke B 7-11 kiraccax o01IeoOpa3oBaTeIbHBIX
yupexaenuii: Kuura mns yuwtens./mon pen. B.A. byposa, I'.I'. Hukudoposa. — M.
[Tpocsemenue, 1996.

denepaabHbIi TOCYIaPCTBEHHBIN 00pa30BaTEbLHBIN CTAaHAAPT [ DIESKTPOHHBIN pecypc]. — Pexum
noctyma: http://standart.edu/catalog.aspx?Catalog=227
Caiit MunucrepcTBa o6pa3zoBanusi U Hayku Poccuiickoit denepanun// opuManbHbIil CailT.
— Pesxxum goctymna: http://Muno6pHayku.pd/
Mertonudeckas ciyx06a. M3ngarensctBo «BMMTHOM. JlaGoparopus 3HaHU» [DICKTpOHHBIA pecypc].
— Pexxum octymna: http://metodist.1bz.ru/
Urposas nporpamma Ha nucke «/lpakoira u 3aHumarenbHas (uzuka» [DIeKTpOHHBIN pecypc].
— Pexxum nocryma: http:// www.media 2000.ru//
PasBuBatomime 371eKTpOHHBIE UTPHI « Y MHUKHA — U3y4YaeM IUIAHETY»
[OnexTponHbIil pecypc]. — Pexxum goctyma: http:// www.russobit-
m.ru//
Asropckast mactepckas (http://metodist.lbz.ru).
Anroput™msl petieHus 3aiay4 o ¢usuke: festivai.lseptember.ru/articles/310656
dopmMUpOBaHUE YMEHUN yYalIUXCs peuiaTh pusndeckue
3amaun: revolution. allbest. ru/physics/00008858_0. html
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