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1. llosicHuTeIbHAS 3aNMUCKA K padoyeil mporpaMmMe Kypca
Pabouas  mporpamma Kypca «IloBropure, noxanyiucra. [Ipaktnueckas
buszuka» 6-7 kmaccel (C  HMCHOJB30BaHHMEM ITU(GPOBOTO U  AHAIOTOBOTO
o0opynoBaHus LEHTpa €CTECTBEHHOHAYYHOU u TEXHOJIOTUYECKOU
HanpaBieHHocTel «Touka pocTay)

B ocaoBe PI'OC OOO nexur CUCTEMHO-IEATEIBHOCTHBIA ITOAXON B

oOyueHun. [IpuHIHN EATETLHOCTH 3aKII0YaeTCs B TOM, 4TO (DOPMHUPOBAHHE
JUYHOCTH YYEHHUKA U MPOABUIKCHHE €r0 B Pa3BUTUU OCYIIECTBISECTCS HE TOT/A,
KOT'/Ia OH BOCIIPMHUMAET 3HAaHUSI B TOTOBOM BHJIE, a B IIPOLIECCE €ro COOCTBEHHOM
NEATEIIbHOCTH, HAIMPABICHHON HA «OTKPBITUE HOBOTO 3HaHWS». Peanmzanus
OPUHIIMIA  OCYHISCTBISIETCS  4epe3  (OpMHUpPOBAHHME  HCCIEI0BATEIHLCKOTO
noBefeHuss ywamuxcs. HccnepgoBarenbckoe 00ydeHME — 3TO  MPOIIECC
CaMOCTOSITEJIbHOTO TIO3HAHMS YYaIUMUCS OKPYXAIOIIEr0 MHpa MOCPEICTBOM
M3yYCHHS €ro OOBEKTOB, TIPOIIECCOB U sBJICHUU. JletThu oOT mpupojbl
m0003HATEIBHBI, CTPEMATCS CcaMH BCE MNOMPOOOBaTh, MOIKCIEPUMEHTHUPOBATH,
uccienoBatb. Ha 3TUX 3aHATUAX UM MPEICTABUTCA TaKasi BO3MOKHOCTb.

Ha ypokax oOkpyKamomero MHpa IIKOJbHUKHA YK€ MO3HAKOMUIUCH C
1a60paTOPHBIMU paboTamu. 3anHTEepECOBABIINECS HCCIIEI0OBATENIbCKOM
JESTEIPHOCThIO pedsiTa MOTYT MPOJOKUTh PACHIMPSTh CBOM KPYro3op H
COBEPIIIEHCTBOBATh HaBBIKU AKCIIEPUMEHTAIILHO-HUCCIIEIOBATEIbCKOM
NEATEeIbHOCTU Ha 3aHSATHUAX BHEYPOUHOU nearelbHOCTH. [IIKOJbHMKM HaydaTcs
paboTaTh ¢ COBPEMEHHBIM Y4EOHBIM 00OPYIOBaHUEM JJIs DKCIIEPUMEHTATBHBIX U
1abopaTOpHBIX PaboT.

B pamkax HanuonanpHOro mnpoekta «OOpa3oBaHHE» CTal0 BO3MOXKHBIM
OCHAII[EHUE IIKOJ COBPEMEHHBIM 00OpyaoBaHUEM IieHTpa «Todka pocTtay. IDTO
OTKPBIBAET HOBBIE BO3MOYXHOCTH M BO BHEYPOUHOM JEATEILHOCTH.

JonosHuTeNnbpHas o01Iepa3BUBalolas porpamMma pazpadoraHa Ha OCHOBE:

» denepanbHoro 3akoHa ot 29 gekabps 2012 roma No 273-®3 «O6
obpaszoBanuu B Poccutickoit denepanumny;

* Ilpukaza MunnpocBemenus Poccum ot 09.11.2018 Nel96 "O6
yTBepkaeHnn [lopsinka opraHu3aluu M OCYIIECTBJICHUS 00pa30oBaTEIbHOU
NEATEIbHOCTH IO JOTOJHUTEIbHBIM 00111e00pa3oBaTeIbHBIM ITporpaMmam"”;

* [TuceMa MunucrepcTBa o0pazoBanusi U Hayku Poccuiickoit @eaepanyu ot
18 Hos1Ops 2015 r. N 09-3242 «O namnpaBienun uHdopManuu «MeToauueckue
PEKOMEHJAlMM [0 MPOECKTUPOBAHUIO JOMOJIHUTENbHBIX OOIIEpPa3BUBAIOLIUX
IpoTrpaMmy;



* Ilucema Komurera oOmero u mnpodeccuoHaIbHOro 00pa3oBaHus
Jleannrpaackoit obmactu ot 1 ampems 2015 roma Ne 19-2174/15-0-0 «O
METOJIMYECKUX PEKOMEHJIAIUAX M0 pa3padboTke U 0(POPMIIEHHUIO JOMOIHUTEIHHBIX
oO011Iepa3BUBAIOLINX IPOTPaMM Pa3InIHON HAMPaBIECHHOCTIY,

* [locranoBnenue ['1aBHOTO rocyAapcTBEHHOIO CAaHUTApHOro Bpadya PD ot
28 centsa0ps 2020 r. Ne 28 "O0 yrBepxkaenun canutapHbix npasuil CII 2.4.3648-
20 "CaHuTapHO-3MUIEMHUOJIOTHYECKUE TPEOOBAHUSI K OpPraHM3alusM BOCIIHTAHHS
¥ 00y4YeHUsl, OT/AbIXA U 03I0POBJIICHHUS I€TEH 1 MOJIOACKHU".

AKTYaJIbHOCTD NPOrpamMMblI o0ycioBiieHa HEO0OXOUMOCTBIO:

CUCTEMAaTH3allud 3HaHUN OOy4aroluxcs MO OCHOBHBIM pasjienaM (pU3MKH.
JlanHast mporpamMma MpeaIoyiaraeT OXBaT BCEX pPa3felioB (PU3MKH B KpAaTKOM
(dopme, 4TO MpeAnojaraeT CUCTEMATU3ALUIO 3HAHUI W JMKBUAAIMIO MPOOETIOB B
3HAHUSAX 00YYarOIIUXCS;

KOPPEKIIMA ¥ JHUKBUJAINH WHAWBUAYAIbHBIX TPOOETOB B 3HAHUSAX TIO
OCHOBHBIM pa3zfenaM (pPU3MKu — UHANBUIYJIU3AMU Yy4eOHOro MpoIecca.

IMenarornyeckass 1eaeco00pPa3sHOCTb MPOrpaMMbl  OOYCIIOBJIEHA €€
COOTBETCTBMEM KOHLEMIIMM PAa3BUBAIOLIETO OOYy4YEHUs, KOrjJa NpH H3YYECHHH
Marepuasia oOydaromuecss MOJy4aroT oOOIue TPEACTABICHUS O HEKOTOPHIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIbI, O B3aMMOCBS3M U B3aMMO3aBUCUMOCTH
ABJICHUM OKpyKaroumero Mupa; (popmupyercs yOEXIEHHOCTh B MO3HABAEMOCTH
MUpa W HaydajbHBIC MPEACTABICHHUS O MPUHIUIE MPUUYUHHOCTH; (HOPMHUPYIOTCS
HKCIIEPUMEHTAJIbHbIE YMEHUS.

OTinunTesbHAS OCOOEHHOCTHL B TOM, YTO H3y4CHHE (PU3MUECKHX
ABJICHUH M 3aKOHOB IMPOUCXOJUT Ha OCHOBE IOCTAaHOBKHM JE€MOHCTPAIIMOHHBIX
AKCIIEpUMEHTOB. DU3UYECKUN SKCIEPUMEHT SBJISETCS HE CTOJBKO CPEACTBOM
HarJIATHOCTH, CKOJBKO HEOoOXOoaumMoil 0a30ii W HMHCTPYMEHTOM pPa3BUTHUS
criocobHocTe oOydarontuxcs. M3ydenue (u3nueckux 3aKOHOB U SIBJICHUM Ha
OCHOBE IIOCTAaHOBKH JIEMOHCTPALIMOHHBIX OIBITOB TMO3BOJSET (HOPMUPOBATH U
pa3BUBaTh y peOSAT yMeHUsS HaOII0JaTh, BBIIBUTaTh THIOTE3bl U IUIAHUPOBATH
CBOIO JICSITEIBHOCTh B COOTBETCTBUU C XOJOM SKCIIEPUMEHTA, BBIAEIATH OOIIee U
YacTHOE, MPOBOJUTH aHAJIN3 U CPAaBHEHUE.

[IpoBenenne pu3MIECKOro SKCIIEPUMEHTA IMO3BOJISIET Pa3BUBAThH Y JETEH HE
TOJIBKO HarIsiIHO-00pa3Hoe, HO U A0CTPAKTHOE MBILUICHHE.



[Iporpamma HampaBiieHa, MPEXKIE BCErO, HA OCMBICIEHUS SBICHUU U
MIPOLIECCOB, MPOUCXOIAIIMX B MOBCEAHEBHOM MU3HH: MPUPOAE, TEXHHUKE, OBITY.
du3uvecKre OmbIThl MOXKHO JENAaTh C MOMOIIBIO IPOCTHIX OBITOBBIX MPEAMETOB, a
3TO MPUBOAUT K TOMY, YTO TMEpPBOHAYAIbHbIC (DU3MUYECKUE TOHSATHS CTPOSTCS B
CO3HAaHUHU, UCXOJ M3 COOCTBEHHOrO OIbITAa yYEHHWKAa. YeM yalie NpuxoauTces
JETSIM Pa3MBILUIATh HAJl SBICHUSIMHU, TEM IIy0Ke U OCO3HAHHEE OHU YCBAMBAIOT
HOBBIE 3AKOHOMEPHOCTH.

bonpiioe BHMMaHuME B IpOrpaMMe YACISETCS TaK Ha3bIBAEMBIM
«puznueckum (okycam», KOTOpBIE ydallluecs MOTYT MOKa3bIBaThb C MOMOIUIBIO
poautened, B Kpyry jApy3eid. DTo momoraer pedstam ciaenaTb CBOH JOCYT
MHTEpECHEN M cojeprkaTesibHel, yOexXJaeT B MPaKTUYECKOW HaIpaBJIEHHOCTU
3aHATHUH 110 IPOIPAMME.

Azpecar nporpaMmmabl

[Iporpamma «3aHuMarenbHas (U3HMKA» paccyuTaHa Ha JeTeldl W
noApOCTKOB B Bo3pacte 11-14 net (yuammecs 6-7 kiacco). [etu B Bo3pacte 11-
14 ner B OCHOBHOM ypaBHOBEIICHbI, UM CBOMCTBEHHO OTKPBITOE M JOBEPUUBOE
OTHOLIEHUE K B3pOCJbIM. OHHU XIOyT OT Y4MTENIEH, POJUTENEH, APYTUX B3POCIBIX
HOMOIIM U NMOANEPKKH. OHAKO MOCTENEHHO 0CO0YI0 POJb B UX KU3HU HaUMHAET
UIpaTh KOJUIEKTUB CBEPCTHUKOB M CKJIAJBIBAIOIIMECS B HEM OTHOIIECHHS. B 3TOT
Iepuoj; JETAM CBOMCTBEHHA IIOBBIIICHHAs AaKTUBHOCTb, CTPEMJIEHHE K
NEeSATEAbHOCTH, MPOUCXOAUT YTOUYHEHUE T'paHUI] U cep MHTEPECOB, YBICUCHHM.
JleTn jaHHOTO BO3pacTa akKTUBHO HAUYMHAIOT HHTEPECOBATHCSI CBOMM COOCTBEHHBIM
BHYTPEHHUM MHUPOM U OLIEHKOI camoro ceOs.

B oror mnepuox nOAPOCTKY CTAHOBUTCS MHTEPECHO MHOIOE, JIAJIEKO
BBIXOJIAILIEE 33 PAMKH €70 ITIOBCEIHEBHOM KU3HH.

B 11-14 ner moapoCTOK MbITA€TCsl OMPENEIUTh CBOIO POJb U MECTO B
couuyMme. B oOuieHMM Ha mepBO€ MECTO BBIXOJUT HajaXMBAaHUWE KOHTAKTOB CO
cBepcTHUKaMHu. CaMOOLIyIIEHUE B Cpelae OAHOKIACCHHUKOB, TOBAapUIIEH IIO
CEeKLIMM, KPYXKKY, TYCOBKE CTaHOBUTCS omnpeaensiomuM. [lotpeOHOCT B
IIPU3HAHUNA W CaMOYTBEP)KIECHUM TOXKE pPEAIU3yeTcs B Cpele CBEPCTHUKOB.
[ToapocTok crapaercs HaWTH BHE MIKOJBI HOBYIO chepy s peanu3anuud dTOU
MOTPEOHOCTH.

[ToaToMy mporpaMMHBIM MaTe€pUal COAEPKUT B JIOCTATOYHOU Mepe
OPAKTUKYMbI,  ONBITHI,  JKCHEPUMEHTbI, = YTO  HEU3MEHHO ABJSIETCSA
IIPUBJICKATEIBHBIM U IO3HABATEIBHBIM I I€TEW TaHHOW BO3PACTHOM KaTErOpUH.

YpoBeHb NporpamMmsl, 00beM H CPOKHU peau3aluu MPOorpaMMbl

VYpoBeHb OCBOCHUS JIOTIOTHUTEIHHON o011eo0pa3oBaTeabHON
oOuiepa3BUBalONIel MporpaMMbl «3aHUMaTeNbHasT (PU3UKA» O3HAKOMUTENBHBIH,
YTO MPEIIOJIaraeT OCBOCHHE OOYYaIOIIUMHUCS CHEIUATU3UPOBAHHBIX 3HAHUM,



o0OecriedeHre TPAHCISIUMM OOIIe M IEJIOCTHOW KapTUHBI TEMaTHYECKOIO
coJiep KaHUsl MPOTPaMMBbI, YTO MPEAINOoiaraeT yriryOJIeHHOEe U3yUeHUE COACPKAHUS
U J0CTyn oOydaromlerocs K CIOXHBIM paslielaM B paMKax CoJiepiKaTelabHO-
TEMAaTHYECKOr0 HAMPABIEHUS IPOrPaMMBI.

®dopma 00ydeHust 1o ITporpamme - OYHasl.

Pexxum 3ansTuil 34 akageMHUYeCcKUX yaca B TOJI; 3aHATUS MpoBosATes 1 pa3
B Heneuno 1o 1 akagemuueckomy yacy (1 3ansTtue mo 40 MUHYT).

OcobeHHOCTH OopraHu3all 00pa3oBaTesIbHOrO npouecca ['pynmna cocTout
U3 ydaluxcs pa3IudHbIX Bo3pacToB oT 11 no 14 ner m pa3Horo mojia, cocraB
y4aIuxcs NOCTOSTHHBIN.

dopma npoBeIeHUs 3aHATHN — UHIUBUYAJIbHO-TPYTIIIOBAsI.

Bunabl 3aHATHNA, peanu3yeMbIX B paMKax JaHHOW 00pa3oBaTelbHON
OpOrpaMMBbl: TPAKTUYECKOE 3aHATHE, J1abopaTOpHbIE pabOThl, TEOPETUUECKOE
3aHATHE, JEKIUS CaMOCTOsATEIbHAsI paboTa, OIPOC, TECTUPOBAHUE, YPOK IIPOBEPKU
Y KOPPEKLHUU 3HAHUN U YMEHUU.

Leab 1 321241 NPOrpaMMbl

Lenu u3ydeHus:: NpUOOPETEHUE MHTEpeca U CTPEMIICHHUsS] OO0y4aroluXcs K
HAyYHOMY HM3yUYEHHUIO IPUPOJIbI, PA3BUTHE MX WHTEIJICKTyaJIbHbIX U TBOPYECKHX
CIIOCOOHOCTEIA;

JlocTrkeHne JTUX IeJied Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHUS
o0ecreunBaeTcs pelieHNueM CIIeIYIONINX 3a/1au:

—  [puUOOpeTeHHWe 3HAaHUW O JUCKPETHOM CTPOEHUHM BEIIECTBA, O
MEXAaHUYECKUX, TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—  TIpHOOpeTeHHE YMEHUW ONMUCHIBATh U OOBSACHATh PUINYECKUE SIBICHUS
C MCIOJIb30BAaHUEM MOJYyYEHHBIX 3HAHUN;

—  OCBOCHME METOJOB pEUICHUs MPOCTEHMIIMX pPACUYETHBIX 3a1ay C
HCIIOJIb30BAaHUEM puznyeckux MOJIETIEN, TBOPYECKHUX 17}
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

—  pa3BUTHE YMEHUU HAOMIOJaTh NPUPOAHBIC SBJICHUS U BBINOJIHATH
OMNBITHI, Ja0OpaTopHble pPAabOTBl U OSKCIEPUMEHTAJIBHBIE MCCIEAOBAaHUSA C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;



—  OCBOe€HHME TMpuéMOB padboTel ¢ wuHbopMmanuendn (GU3MIECKOTO
colepkaHus, BKIIIOYass WH(POPMAIMIO O COBPEMEHHBIX JOCTHKEHUSX (U3HKY;
aHaJIU3 U KPUTHUECKOE OLIEHWBaHNE NH(POPMAIIH;

—  3HAaKOMCTBO cO cdepamMu MpodecCHOHANIBHON  N1eATEIbHOCTH,
CBSA3aHHBIMH C (DU3MKOH, U COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

®opMbl 00yueHHUs] — IIPAKTUYECKHUE U JJAOOpaTOpHbIE PabOTHI, IKCKYPCHH,
HKCIIEPUMEHTHI, HAOMIOICHNS, KOJUIEKTUBHBIE U UHAUBHIyaJbHbIE HCCIEIO0BaHU,
caMOCTOsATeNIbHAasg paldoTa, MPOEKTHAasT M MCCIEN0BATENbCKAs JAESITENbHOCTD C
HCIIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUS LeHTpa « Touka pocTay.

IInanupyembie pe3yJibTaThl.

[IpenmeTHBIE pE3YJIBTATHI

o ®opMUpOBaHUE OCHOB HAYYHOTO MHPOBO33PEHUA U (PUIUYECKOTO
MBIIIJICHUS:

o pasinyaTh 3KCHEPUMEHTABHBIA U TEOPETUYECKUIN CIOCO0 MO3HAHUS
MIPUPOIBL;

o XapaKTepU30BaTh MEXAHMYECKOE JIBMIKEHHE, B3aMMOJCHUCTBUSA U

MEXaHUYECKHE CHUJIbI, TIOHSITHE 00 aTOMHO-MOJIEKYJSIPHOM CTPOCHHH BEIIECTBA U
TPEX COCTOSHUSX BEIIECTBA.

JIMYHOCTHBIMU pE3yIbTaTaMU ABJISAIOTCS:

. DopMHUPOBAHKE TIO3HABATEIBLHBIX HWHTEPECOB HA OCHOBE PA3BUTHSA
WHTEIIJIEKTYJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH yualiuxcs;

o YOexXIeHHOCTh B BO3MOXKHOCTH  TO3HaHUS  TPUPOJBLI, B
HEOOXOJIMMOCTH Pa3yMHOI'0 HCIOJIb30BaHUS JOCTIXKCHUN HAyKHM W TEXHOJOTHUM
JUTSL TATBHEHIIIETO Pa3BUTHS YEJIOBEUSCKOTO 00IIeCcTBa, YBAXKECHNE K YUCHBIM;

o CaMOCTOATENBHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUYECKUX
YMEHUH;

o ['0TOBHOCTBH K CaMOOOPa30BaHUIO HA OCHOBE Y4eOHO-TIO3HABATEIbHOM
MOTHBALINU;

o @opMHUpPOBaHUE LIEHHOCTHBIX OTHOLICHWM APYr K APYTry, YUYWTEIIO,

aBTOPAM OTKPBITHI U U300peTeHUH, pe3yabTaTaM OOyUeHHUS.

MeTranpeIMeTHBIMU PE3yJIbTaTaMHU SBJISTFOTCS:

e OsniazeHWe HaBbIKAMU CaMOCTOSATEIBLHOTO MPUOOPETEHUS HOBBIX
3HaHWW, OpraHu3auuu  y4yeOHOW  JEATENBHOCTH,  IOCTAHOBKM  LIEJIeH,
IUIAaHUPOBAHUS, CAMOKOHTPOJII M OLIEHKH pe3yJlbTaTOB CBOEH J1€ATEIbHOCTH,
YMEHUSMH MPEABUAETH BO3MOKHBIE PE3YJIBTATHI CBOMX JEHCTBU;



e  QopMHUPOBAHHUE  YMECHUU

BOCIIpUHHUMATDb,

AdHAJIU3UPOBATb 141

Hepepa6aTBIBaTI> IMOJIY4YCHHYIO I/IH(bOpMaHI/IIO B COOTBCTCTBHHU C IIOCTAaBJICHHBIMH

3a71a4aMu;

uHpopManmm ¢

e [IpuoOpereHue onbITa CaMOCTOATENBHOIO MOMCKA, aHAaIU3a U 0TOOpa

HCIIOJIB30BaHHUCM

UH(OPMAITMOHHBIX TEXHOJIOTHIA;

Pa3INYHBbIX

HCTOYHHUKOB

)41 HOBBIX

L PazButue pe€uUr, YMCHHA BbIpAKaTb CBOU MBICIIU H CITOCOOHOCTH

BBICITYIINBATb CO6€CCI[HI/IKa, IIOHUMAaTb €Tr0 TOYKY 3pPCHHA, HPU3HABATL IIPABO

APYyroro 4C¢JI0OBE€Ka Ha MHOC MHCHUC,

° OcBoeHne

MPUEMOB  JICICTBUH B

OBJIAJICHUC 3BPUCTHYCCKHUMH MCTOAAMHU PCILICHUA HpO6H€M;

HCCTAaHAAPTHBIX

CuTyanusix,

e  ®dopmupoBaHHEe YMEHHI paboTaTh B Tpynmne C BHITOJIHEHUEM

Pa3INYHbIX COLNUAJIBHBIX poneﬁ, MNpCACTABJITL U OTCTaMBAaTb CBOM B3IVIAABI U

yOEXKICHUS, BECTH TUCKYCCHIO.

1.1. YyeOHBIii IIaH

Ne | Ha3Banme paznena, TeMbl KoaunuyecTBO yacos DopMmsbl
Bcero Teopus | Ipaxruka | aTrecrary/

n KOHTPOJIS

/

n

1. Beenenne
Uro takoe ¢usuka? Kak puszuku momydaror | 1 1 AHKeTHpOBaHUE,
uHpopmarmio o mnpupone? [IpaBmia orpoc o
Oe3omacHOro oOpaimieHuss ¢ BelIeCTBaMHU UHCTPYKTaXY,
B OBITY U B JJa00OpaTopuu peduexcust

2 N3mepsiem 3
W3mepeHust 1 M3MEpHUTENbHBIE TIPHOOPHI. 1 0.5 05 Pedrnexcus
Macca. H3mepenue MAaccChl.
CaMoenbHBIEBECHI.
M3mepenne JTUHEHHBIX pa3mepos. | 1 0.5 0.5 Tect mo Teme
IIpakTuaeckas pabora «M3mepeHue HUH «3mepenus.
MaJIBIX TEID). UzmepuTtenbHbie

prOOPHD»

Wsmepenne twomann u  ob6véma Tem. | 1 0.5 0.5 Pednekcus
M3meputenbHplii  muiuHAP  (MEH3YpKa).
[IpakTnueckas pabdora «M3mepenue
o0BbEmaresia HEITPaBUWILHOU (POPMBD)

3 U3 yero Bce cocTont? 4
®opma, 00beM, 1BeT, 3anax. [Ipaktuueckas | 1 0.5 0.5 [IpakTudeckoe
paborta «CpaBHEHHE XapaKTEPUCTHK TET» 3a/1aHKe
Uro BHyTpH BemecTBa? OT yero tena 1 0.5 0.5 Tect mo Teme
pa3dyxator? Mozenb MOJIEKYIbI. «Ctpoenue

BEILIECTBa»




CoctosHus  BemectBa.  lIpakTnueckas 0.5 05 KonnexrruBHas

pabora «Habmonenne Pa3IUYHBIX pedaekcus,

COCTOSIHUH BEIIECTBa» NPaKTHYECKOe
3aJaHHuE.

IToyemy  TpyaHo  pasopBarb  Tpoc? 0.5 0.5 KomnnextuBHas

BszaumoneiictBue  wacTul,  BelIeCTBa. peduexcus,

IIpaktrueckass  pabora  «HabmromeHnwne MIPaKTHIECKOE

IUQQPY3UH B KUIKOCTH U ra3ey 3a/laHue

B mupe B3aumopeiicTBus?

Wueprwst. [IpakTryeckas paborta 0,5 0,5 KomnextuBHas

«Mopenb MEpPTBOMIETIN pedaekcus,
NPaKTHYECKOe
3aJaHue

BzaumopeiictBue Ten. 0,5 0,5 Urpa
«B3aumopeiicten
eTenm»

Cunbl. Usmepenne cwi. Ilpaktudeckas 0,5 0,5 Pedrnekcus

pabora «HabmoneHre pa3nuyHbIX BHIOB

JeopMarim»

Ilouemy 3aocTpeHHBIE PEAMETHI KOMTIOUN? 0,5 0,5 KonnextuBHas

HaBnenue TBEpAbIX Ten. OmnpexnencHue peduexcus,

JABJICHHSI TBEPIOTO Tea. NPaKTHYECKOE
3a/jaHne

ApxumenoBa cwira. Mope, B KOTOpPOM 0,5 0,5 Pednekcus,

HEJb3s YTOHYTh? TECTUPOBaHHE

OnpenesneHne TeMaTHKU IPOEKTHBIX paboT 0,5 0,5 Pedrnexcus

B mupe npupoasbl

B mupe mBmwxymuxcs ten. Habmronenne 0,5 0,5 IIpakTuueckoe

OTHOCHUTEIIFHOCTH JBIDKEHHS. A JIBUKETCS 3a/jaHne

1y Teno?

TpaexTopusi. [Ipoitnennslit yTb. 0,5 0,5 IIpakTuueckoe

Cxkopocts.  HabGmionmenue  TpaeKkTOpuU 3a/1aHue

JBIDKEHUS LIapHKa.

B mupe 3Byka. UTo Takoe 3BYK M Kak 0,5 0,5 Tecr

ero cosnatb?HuTtsHOI TenedoH. «Dusnueckue
SIBJICHUSD»

B  wmumpe  rtemmorel.  Temmepatypa. 0,5 0,5 Bukropuna

W3mepenue Temmeparypsl BOJIBI, BO3IyXa.

IIpakTudeckas padora: MOXHO JI1 BOIY

BCKUIISITUTH B OyMa)XHOM CTaKaH4HKe?

B mupe cBera. Kak oOpa3zyrorca TeHu? 0,5 0,5 [IpaxTrueckoe

Ot gero ObiBaeTpamyra? 3a/1aHue

B Mupe marserusma: MarHUTHBIE TAHIIBI. 0,5 0,5 IIpakTuueckoe
3aJaHue

B mMupe osnekTpuuecTBa: 3JCKTPH3ALIMSL. 0,5 0,5 Tect «Heprus»

IIpaktrueckas paboTa: DIEKTPOTPYCHIIKA.

Okckypeusi: Gusrka BOKpYT Hac 0,5 0,5 Peduexcus




CaMOoCTOSITEILHOE HCCIICTIOBAHUE 1 0,5 0,5 IIpakTuueckoe
3a/1aHue

B Mupe sHeprun 2

[IpocThie MEXaHU3MBI. 1 0,5 0,5 Hccnenosauue

DHeprusl. Bubt sHeprum. | 1 0,5 0,5 Mudst

ANbTEpPHATUBHBIC HCTOYHHKH OSHEPIUU: JIeTeH TbI 0

MeXaHHYECKHE AIIEKTPOCTAHIIUH, CO3BE3UIX

MIPUTUBHBIC ANEKTPOCTAHIIUU

OMOJIOTHUECKOe TOTUTUBO. AToMHast

SHEPTUs U 6€30TacCHOCTb.

3emJis HalI IOM POAHOIA. Bukropuna

Kak ycrpoena 3emis? Ctpoenue 3eMin. 0,5 0,5 TectupoBanue

AtMmocdepa — 9T 3T0? MOXKET JTH BO3AYX 0,5 0,5 Buxtopuna

aBUTH?

CamocrosiTenbHOe uccnenopanue: | 1 0,5 0,5

3arpsizHeHne atMocepsl U TUAPochEpsI.

B Mupe kocmoca 4

Beenenue B actponommroo. Uto miydaer | 1 0,5 0,5 3auer

acTpoHOMUs?

3Be3qHO0E HEOO U CO3BE3TUSI. 1 0,5 0,5 AHKeTHpOBaHUE,
orpoc o
HHCTPYKTaKY,
pedaekcus

[Tnanetsl 3eMHOM rpymisl. Bee o muranerax. | 1 0,5 0,5 [IpakTrnyeckoe
3aJjaHue

ITnaneTs! ruradTel. Bee o miaHerax. 1 0,5 0,5 «Jleraronmit
3Me»

BbinosiHeHHe MUHY - TPOEKTOB 2

OdopmieHue pe3yabTaTOB  NPOSKTHOU | 2 0 2 IIpakTrueckoe

JIeSITeTIbHOCTH. 3a/iaHKe

Hroro 34 16,5 175

Conepxanue yueOHOro mjiaHa
Tema 1. Beenenue

3HaKOMCTBO ¢ Tpynnoii. TexHuka 0e30MmacHOCTH.

e u 3amaun nporpammel. [Ipupona. SBnenust npuponsl. Uto uzyqaer

N3mepenue Gpu3nyeckux BEJIMUUH.

Tema 2. U3mepsiem

¢uzuka? HabGmroneHus 1 ONBITHl — METOAbl HAYYHOTO MMO3HAHUSI.

Teopus M3mepenust u usmepurtelibHble MpUOOphL. M3MepeHne JTMHEHHBIX

Macca. U3mepenue Maccel.

[IpakTHYeCcKMEe 3aHSATHUS

1.CaMo1ieIbHBIE BECHI.

pasmepoB Ten. Eqununel usmepenus. M3mepenue minomanu. M3mepenne oobéma
Ten. V3MepuTenbHbIdA LWIMHAP (MEH3ypKa). ENWHHIBI W3MEpEHHs] BPEMEHMU.




2.13MepeHue ManbIX JIJTHH CITIOCOOOM PsiJIOB

3.13mepenue oobema Opycka

Tema 3. I3 uero Bc€ COCTOMT

Teopus ®opma, 00beMm, 11BeT, 3amax. CocTosHUE BemecTna. J[BkeHMe
yacTHUIBelIecTBa. B3anMoaeiicTBre YacTHIl BEISCTBRA.

[IpakTHyeckue 3aHITHS

1.CpaBHeHME XapaKTEPUCTUK T

2.M3roToBiaeHrne MOJEIIA MOJIEKY

3.Habmonenue nuddysun

4.HabmroieHre pa3IMIHbIX COCTOSTHUM BEIECTBA

Tema 4. B mupe B3aumMo/ieiicTBus

Teopus Mnepuus. Bzaumoneiicteue ten. Cuna. M3mepenue cui. [louemy
3a0CTPEHHBIE MpEeAMEThl Kotoun? JlaBieHue TBEPABIX Tel. ApXHMEAOoBa CuJja.
Mope, B KOTOPOMHEIb35 YTOHYTh?

[IpakTryeckue 3aHsATUS

Mojenbs MEpTBOM NETIIN

«PeaKTuBHBINY IApUK

Habnronenue pa3nuuHbIX BUIOB ieopMaliuu.

Onpenenenue gaBiaeHUs TBEPAOTO TeEA.

[InaBaromee O

OmnebiT «Jlomouka»

Tema S. B mupe npupoast

Teopus B wmupe aBwkymmxcs Ten. HaGmroneHne OTHOCHUTEIBHOCTH
nBvkeHus. Ansrkercs nu teno? Tpaekropus. [Iporinenusii myTb. CKOPOCTb.

Habnronenue tpaekropuu ABWKEHUS Iiapuka.B mupe 3Byka.

UTo Takoe 3BYK M Kak €ro co3/1aTh?

B Mupe Temnotel. Temneparypa. MI3mepenne temnepaTypsl BOJbI, BO3AyXa.
[IpakTrueckast padbota: MOXHO JI1 BOy BCKUIIATUTH B OyMaXHOM cTakaHuuke? B
mupe cBeta. Kak obpasyrorcs Tenu? Ot yero ObiBaeT panyra?B mupe maraeTusma:
MAarHUTHbBIC TAHIIBI.

B Mupe snekTpuyecTBa: 3J1eKTpr3aLus.

[IpakTryeckue 3aHITU

[TonydeHnue TpaeKTOPUU ABUKECHUS
Otkyna Gepercs BeTep

Hursnoit Tenedon

Kunstok B 0yMa)kHOM CTaKaHYHMKE
B mupe tenei

OmneiT «Pagyra»

MarauTHbIe TaHIIbI



DNEeKTpOTPyCULIKA.

Tema 6. B Mupe 3Heprum

Teopus IIpocTeie Mexanu3mel. DHeprusd. Buasl sHeprun. AjbTepHATUBHbBIE
UCTOYHHUKHU SHEPIUU: MEXaHUYECKUE AJIEKTPOCTAHLINH, IIPWINBHBIC
AJIEKTPOCTAHLIMN OMOJIOTMYECKOE TOIIIMBO. ATOMHAsl SHEPTHs U O€30MACHOCTb.

IIpakTHyeckue 3aHATUSA

N3yuenue necTBUSA pbl4ara 1 NpoCThIX MEXaHU3MOB

Brruncnenne MmexaHu4ueckoi paboThl

Tema 7. 3emuiss Ha1I 10M POAHOI

Teopus Kak ycrpoena 3emns? Crpoenue 3emiun. Atmocdepa — 4To 3T0?
MoxeT TMBO3/1yX aBUTh? 3arpsi3HeHre aTMochepbl U TUAPOCPEPHI.

[IpakTH4eCcKne 3aHATHS

bapomerp cBonMHu pykamu

N3mepenune BnaxHOCTH

Tema 8. B mupe kocmoca

Teopus Yrto uzyuaer acrponomus? ColiHeUHAsl cUcTeMa. 3BE3HOE HEOO U
CO3BE3Us.

[Lmanersl 3emHoOM rpymnsbl. [InaneTs! rurantsl. Bee o uranerax.

IIpakTHueckue 3aHATUS

[IpakTuueckas padora: Moii BO3pacT Ha pa3HbIXIIJIaHETaX.

CocrapneHue KapThl 3B€3/IHOTO Heoa.

HUrpa: «3emns u CosiHeUHast CUCTEMAY

Tema 9. BoinosiHeHNe MUHU-TIPOEKTOB

OnpeneneHuio Ha3BaHUs TMPOEKTA, LEIA W 3a4a4  HCCIECIOBAHMS,
oopMIIEHUIO Pe3yNbTaTOB MPOEKTHOU nesTenbHocTH. OdopmieHne pe3yabTaToB
IPOEKTHOW AEATEIBHOCTH. 3aINTa IPOEKTA.

g peanuzauuu [IporpaMMbl HEOOXOIUMBI CIEIYIOIINE YCIOBUS:

. HaJIMYUe Y4yeOHOrO MOMEIIEHUS CO CTOJIAaMU U CTYJbSIMHU, JOCKOM,
TEXHUYECKUM 000pyAOBaHUEM TSI IEMOHCTPAIIMHU HATJISAHOTO MaTepuana, BUIEO-
1 ayIMOMAaTepHasoB;

. yueOHOe MOMEIIeHNEe TOHKHO OBITh MPHUCIIOCOOIEHO ISl TPOBEACHHUS
(pU3UYECKUX OMBITOB U SKCIIEPUMEHTOB, B TOM UKCJIE U JJIUTEIBHOTO XapaKTepa;

. HaJIMYUE HArJIIHOTO M JAMJAKTUYECKOTO MaTepuaia (Tabiuipbl,
CXEMBI U APYyToe);

. HAJIMYME TEXHUYECKUX U JIabOpPaTOPHBIX CPEACTB: WH)KEHEPHBIH
KaJIbKYJIATOP, 3JICKTPOHHBIE U allTEYHBIE BECHI, PYJIETKA, CEKYHAOMEDP, TEPMOMETP,
O6apomeTp, MCUXpPOMETp, MereocTaHuus, Habopel «lOHbIN (usnk», «MexaHuka
["anuneo», «AnbTepHATUBHBIE MCTOYHHUKH SHEPTHH», XUMHUYECKas MOCyaa



(mumneTku, TpoOUpKH, KOOk, yamku lleTpu u T.1.), cpeacTBa UHAUMBUIYATbLHON

3aIlUTHI;
. HAJIMYHE METOIUYCCKON OMOINOTEKY;
. HAJIMYWE KOMIIBIOTEpPA, MHTEPAKTUBHBIX KOMIBIOTEPHBIX MPOTPAMM,

CKOPOCTHOTO JlocTyna B IHTepHET, /Ui OCYIIECTBICHUS OA00PKHU HH(OPMALIUY U
JUTEPATYpPHI [0 TEMaM BBINIOJIHAEMBIX UCCIIEI0BAHUN.

. [TpakTnueckast dacte IIporpamMmbl peanu3yercs € HCIOIb30BAaHUEM
pa3IMyYHbIX IPUOOPOB U HHCTPYMEHTOB:

. BECHI,

. OapoMeTpbI-aHEPOU b,

. TEPMOMETPHI,

. MarHUThI,

. IJIaCTHHA U3 OPICTEKIIA,

. nabopaTtopHas nocyjna (IpoOUpKH, KOJIObI, MTUNIETKH, Yaku [letpu u
T.1.),

. MHUKPOCKOTI,

. CpeIICTBa MHIWBUTYIbHOU 3aIIHUTHI.

KanpoBoe obecrnieuenue: 3aHATHS MPOBOAATCS MEJATOrOM JOMOJIHUTEIBHOTO
oOpa3oBaHMsi B CHEIUAIBHO O0OOPYJOBAaHHOM KaOWHETE, COOTBETCTBYIOIIEM
TpeOOBAHUSIM TEXHUKU OE€30MaCHOCTH, MOXKapHOW O€30MaCHOCTH, CAaHUTAPHBIM
HopMmam. KabuHeT nMeet xopoliliee OCBEIIEHUE U BO3MOKHOCTb TPOBETPUBATHCS.

dopMBbI aTTeCTallun

B crpykrype mnporpamMmel BBIAEIAIOTCS [Ba OCHOBHBIX KOMIIOHEHTA -
TeopeTudecknuii W mpakTtuueckuit. llocmennuit BkitoyaeT B ceOst OTpabOTKY
NPAKTHUYECKUX HABBIKOB, HEOOXOJUMBIX Ul peaju3ald HUCCIECIOBaHUs, |
COOCTBEHHO BBITIOJIHEHHUE MTPOCKTHOM MJIM MCCIIEIOBATEIHCKON paboThl. B CBs3M ¢
ATUM MEXAHU3M OIIEHKHU MOJTYYaeMbIX PE3YJIbTATOB MOXKET ObITh PAa3JIMUHBIM.

TekylMil KOHTpPOJb 3a YCBOCHHUEM TEOPETUYECKOr0 Marepuajia HOCUT
XapakTep OINpoca WJIM 3a4€TOB MO OTACIBbHBIM TeMaMm (paszenam). Texkymmii
KOHTPOJIb OCBOCHHUS IPAKTUYECKOM YacTM IIPOTrpaMMbl OCYILECTBISETCA B
IIPOLIECCE BBINOJIHEHUS FOHBIMM MCCIIENOBATEISIMUA  JTAllOB  CaMOCTOSITEIIBHBIX
paoboT.

@opMOM HTOrOBOIO KOHTPOJIA, B [aHHOM Clly4yae, SBJISECTCS y4acTHE
oOyuvaroerocss B KOH(MEpEHUUH, TMPEICTaBICHWE U 3allUTa MPOEKTHO-
UCCIIeI0BATEIbCKON PaOOTHI.

OueHouHbIE MaTEPHAIIBIL:



OneHOYHBIMM MaTEpHAIAMM, ITO3BOJIIIOIIMMHU  ONPEIEIUTh JOCTHIKCHHE
YYALIMUMHUCS TUIAHUPYEMBIX PE3YyJbTaTOB, SBIIAIOTCA MATE€pUaibl, COCTABICHHBIC
MEJaroroM B pe3yJbTaTe HAONIOACHHS B XOJE€ 3aHATHHA, aHaJu3 pPe3yJbTaTOB
BBICTYIUICHHI Ha OJTUMITHA/IaX, KOH(EepeHIHIX.

B ocHoBy pa3paboTku nporpammsl «PU3NUECKUN SKCIEPUMEHT 3aJI0KEHBI
CJIEIYIOIIME TEXHOJIOTMU: TUYHOCTHO-OPUEHTUPOBAHHASL TEXHOJIOTUSI U CUCTEMHO-
NeATEIbHOCTHBIN OJIXO/I.

CoBpeMeHHbIH Tporecc 00ydeHHUs TOJKEH OCYIIECTBISTHCS M0 CIEAYIOIen
CXeMe: IUIAaHMPOBAHHWE YUYEHUKAaMHU CBOEH JIEATEIbHOCTHM Ha YPOKE; BBHIOOpD HMMHU
UCTOYHUKOB MH(OpPMAIMKM; OCBOEHHE W NPHUCBOCHUE HOBBIX 3HAHWUU B IPOLECCE
CaMOCTOATENIbHOM  JEATENBHOCTH C 3THMM  WCTOYHHMKAMH;  CaMOAHaJIU3
IIKOJIbHUKaMH PE3YJIbTATOB PA0OTHI.

[ToMuMO pa3BUTHS TBOPUYECKHX CHOCOOHOCTEW, HEMAJIOBAXKHOU 3a/ayeit
ABJISIETCS] CO3[JaHUE MOJHOLUEHHBIX YCIOBUI NIl COXPAHEHHUSI 3/I0POBbsI JAETEM,
(opMHpOBaHUE UHTEpPECA K 3aHATHUSM, C UCIIOJIb30BAaHUEM 310POBHECOEPETAOIINX
TexHonoruil. Heo0xoaumMo BHEAPUTH 3TU TEXHOJIOTUHU B €KEIHEBHBIHI
oOpa3oBaTeNbHBI MpoIecC MJs YIYyYIIEHUS 3J0pOBbsl ICUXUKH peOeHKa U
KOM(pOPTHOTO COCTOSIHMSI B 0Opa3oBarenbHOM Ipouecce. Hannume Ha 3aHATHIX
JOTIOJIHUTEIIBHOTO oOpa3zoBaHus MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUWA JeNarT mpouecc oO0yyeHue O00Jiee HWHTEPECHBIM, OTBEYAIOLIUM
peanusiM CEroAHSIIHEro JAHs.

Hcnonbs3oBanne HWHPOPMALMOHHBIX TEXHOJOTUH IO3BOJIIET TOBBICUTH
YpOBEHb MOTHBAIIMM yUaIIUXCS U 3PPEKTUBHOCTD 3aHATUH, GOPMUPYET KYIbTYPY
MO3HABATEJIbHON N1eATeIbHOCTH. MEeTo MHTerpaluu Ha 3aHSATHSIX CIIOCOOCTBYET
(bOopMHUPOBAHHUIO TIEJIOCTHON KapTHHBI MHpA Yy JIETEH, MOHUMAHUIO CBSI3€U MEXKIY
SBJICHUSIMU B IPUPOJIE, OOIIECTBE U MUPE B LIEJIOM.

B nporpamme «3aHumarenbHas (U3MKa» COYETAIOTCS KOJUJIEKTHUBHBIE,
IpYyNIoOBblE W WMHIMBHAyalbHbIE 3aHATHS. B NpakTHYeCKOWl YacTH MPOrpaMMbI
WUHAMBUYaJIbHBIE 3aHATHS MO3BOJIAIOT HanOOJee MOJHO BBIABUTH CKJIOHHOCTU U
MPEINOYTEHHUS yJallerocs, ero crocoOOHOCTH W TO3HaBaTeNbHbIE BO3MOKHOCTH,
HO Hapsiy ¢ MHANBUAYAIbHON paboTol ¢ JeThbMH HEOOX0IMMa U MoJie3Ha paboTa

B Tpymnmax M B MHKpOrpymnmax, rie pelsra ydarcs Apyr y Apyra,
MOTHUBUPYIOT K JI€SITEIBHOCTH, CO3AAI0T 3JOPOBBII 3JIEMEHT COPEBHOBATEIBHOCTH.

B Takux ycnoBusix pedsiTa MOTYyT peajn30BaTh B IOJTHOW Mepe CBOU
BO3MOXHOCTH, 3aJaTKH, CIHOCOOHOCTH, HCIOJIb30BaTh BECh KOMIUIEKC 3HAHHIA,
YMEHUM, HABBIKOB, IMOJYYEHHBIX Ha JIPYIMX MNPEIMETax €CTECTBEHHO-HAYYHOIO
LUKJIA.



B xoxe peanuszanuu nporpamMMbl BEAETCA CUCTEMATUYECKUN y4eT 3HAHUW U
YMEHHMM ydammxcs. [ OLEeHKH pe3ylnbTaTUBHOCTH IPUMEHSETCS BXOMSAIIUN
(ompoc), TeKyIIHi 1 UTOTOBBIA KOHTPOJIb B (hOpME TECTUPOBAHHUSL.

Bravane roma mpoBOAWMTCS BXONAIIMKA KOHTPOJb B (opme ompoca u
AHKETUPOBAHUsS, C 1EJbI0O BBISBICHUS Yy PEOSAT CKIOHHOCTEH, WHTEPECOB,
OXXHJIAaHUN OT MPOrpaMMbl, UMEIONIUXCS Yy HHUX 3HAHWM, yYMEHUA M OIbITA
NEATEIbHOCTH 110 JAHHOMY HAllPaBJICHUIO IS TEIbHOCTH.

Tekymui KOHTPOJIb B BUJI€ IPOMEKYTOYHOM aTTECTAMKA IPOBOIUTCS TIOCIIE
M3Y4YEHHS] OCHOBHBIX TEM I OLICHKM CTEIIEHU M KauyeCTBa YCBOCHUS y4aIllUMUCS
Marepuasna JaHHOU MPOrpaMMBl.

B KOHIIE HM3ydeHMs BCEH NMPOrpaMMBbl MPOBOAUTCS UTOTOBBIA KOHTPOJIb B
BHJI€ UTOTOBOM aTTECTALIMU C LIEIBIO ONPEAEICHUS KaueCTBA IOJIYYCHHBIX 3HAHUN
Y YMCHUM.

MexaHu3m oneHUBaHUs 00pa30BaTEIbHBIX PE3YIbTATOB

YPpOBEHBb TEOPETUUECKUX 3HAHUM.

- Huzkuit ypoBenb. OOy4yaromuiicsi 3HaeT (pparMEHTapHO H3Y4YCHHbIC
(uznyeckue mnpouecchl U 3aKOHOMEpHOCTH. M3n0xkeHue martepuana cOMBYMBOE,
TpeOyrollee KOPPEKTUPOBKU HABOIAIIMMH BOIIPOCAMHU.

- Cpenuuii YpPOBEHb. OOGyuarouuics 3HAeT (dbuznyeckue
3aKOHOMEPHOCTH, HO JJISl IOJIHOTO PACKPBITHS TEMbI TPEOYIOTCS JOMOTHUTENbHbIE
BOITPOCBI.

- Bricokuit YPOBEHb. OOyuaromuiics 3HaeT busnueckue
3aKOHOMEPHOCTH M IOHUMAET IMpoLecchl (pU3Mueckux siBieHUuN. Moxer naThb
JOTUYECKU  BBIAEPKAHHBIM  OTBET, JEMOHCTPUPYIOIIMKW IIOJHOE  BIIAJICHUE
MaTepUAIIOM.

YpOBEHb NPAKTUYECKUX HABBIKOB M YMEHUU. BilaneHue TEXHOIOTUSIMHU
paboTh! B I POBOI cpesie, aHaJIU3 U IOCTOBEPHOCTD MOJIYUYEHHBIX Pe3yIbTaTOB:

- Huskuit ypoBenb. TpeOyeTcst MOCTOsIHHAS KOHCYJIbTallKs Meiarora

IpU MPOrpaMMUPOBAHUU MTAPAMETPOB B LIU(POBOH cperie.

- Cpennuit ypoBeHb. TpeOyeTcst nmepuoandeckoe KOHCYJILTUPOBAHUE O
TOM, Kaku€ METObl HCHOJB3YIOTCA IIPU aHAJIU3E€ pEe3yJIbTATOB W3MEPEHMU,
pOrpaMMHpPOBaHKE TapaMeTPOB B LU(POBOH cpefie.

- Boicokuii ypoBeHb. CaMOCTOSITENbHBIA BBIOOp METOJOB aHaiu3a U
00pabOTKM  SKCHEPUMEHTAJIbHBIX  PE3yJIbTaTOB,  CBOOOAHOE  BJIAJCHHE
porpaMMHBIM oOecrieueHrueM Iu(ppoBoi 00pa30BaTEIBLHON CPEIbI.

ConpsioxkeHne HUPPOBBIX JATYMKOB C JAOOPATOPHBIMU YCTAHOBKAMMU:

- Huzkuit ypoBenb. He moxeT coOparh yCTaHOBKY C JaT4MKaMu 0Oe3
ITIOMOLIM NIE€Arora.



- Cpennuii ypoBeHb. MOXKET coOpaTh YCTaHOBKY C JaT4YUKaMH TIpH
MOJICKa3Ke Tieiarora.

- Bricokuii ypoBeHb. CriocOOEH caMOCTOSITENILHO cOOpaTh YCTAaHOBKY C
JaTYMKAMU, TPOSIBIISS TBOPUYECKHE CMOCOOHOCTH. DOpMBI TOABEACHUS HTOTOB
peanuzanuu nporpamMmbl. OTClEXHBaHUE PE3YJNbTATOB  00Pa30BATEIBLHOTO
IpoIecca OCYIIECTBIACTCS M0 Pe3yIbTaTaM 3allUThl MPAKTUIECKUX padoT.

[Tpu moiBeICHUM UTOTOB OCBOEHUS MPOTPAMMBI UCTIOIB3YIOTCS:

- OTIpOC;

- HaOJIIOJICHUE;

- aHaJln3, CaMOaHaJIN3,

- coOeceoBaHuE;

- BEITIOJTHCHUE TBOPUYECKHUX 32/ TaHHA;

- y4acThe JIeTel B SKCIIEPUMEHTAIBHBIX Typax OJUMIINAJ], KOHKYpcax U
(dbecTUBANAX Pa3IMIHOTO YPOBHHI.

Metonnueckue marepuainsl Onrcanue MeTo10B 00y4eHUs

B 3aBucMMOCTH OT IIOCTaBJICHHBIX 3aJa4 Ha 3aHATUAX HCIOJIB3YIOTCA
pa3ianuHbie POPMBI U METOABI O0yUEHUSI.

TeopeTndeckass 4acTb IOAPa3yMEBAeT M3JI0KEHME HOBOIO Marepuasla B
dopMe JNeKUMM C TOAKIIOYEHUWEM Oeceibl, JAHCKYCCHUHM, CEMHHapa, TJe
OTpabaThIBAlOTCA  HABBIKM  peleHus 3anad. Vcnonb3yroTcss — TPUHIMIIBI
OpraHu3allMd 3aHSATHN pa3BUBAIOLIErO OOy4YeHHs, T.€. CO3JAeTCs OCHOBA,
KJIIOU€Bas UJes, HO IIPU 3TOM BOCIUTAHHHUKU CaMM JOXOIAT 0 CYTH M3y4aeMOIo
BOIMpOCa, eAaror HampasJsieT pedsT, a He JaeT TOTOBOE 3HAHHUE.

Jlanee cienyeT MpakTHYECKas 4acTh 3aHATHUS, KOTOpas MPOXOAUT B (opme
INPAaKTHYECKONH pabOThl, CAMOCTOSITEILHOTO pEIIEHUs 3a7ay, MOJAEIUPOBAHUS
XUMUYECKUX  CHUTyalud, JUOO  BBINOJHSAIOTCS  OTACNbHBIE  YIPaKHEHHUS,
MO3BOJISIIOLIME OTPA0OTATh ONPENEIICHHBIN HABBIK.

B 3aBuCMMOCTH OT MOCTaBIEHHBIX 3aJa4 Ha 3aHATHIAX HMCHOJIb3YIOTCS
pa3ianuHble MeTOobl 00yueHus. Kak mpaBuiio, coueTaroTcs CIIOBECHbIE, HATJISIIHbIE
U TIPaKTUYECKUE METO/IbI PaOOTHI.

Teopetnueckue cBeeHUss — OTO OOBSCHEHHWE HOBOIO MaTepuala,
uH(pOpMalKs TO3HABATEILHOTO XapaKTepa Mo TeMe.

HoBas tema, 3aganuie oOBsICHAETCA TOCTYIHO, YETKO (POPMYIHPYETCS LETh
U 3a7aud 3aHATUsS. OObsICHEHHE 3aKperunsieTcsl MOKAa30M HarJISIAHOTO IpHUMepa
peuieHus 3anaun. Teoperndyeckuil matepuan 1aércs B popme JIeKIMH, Oecenbl Win
yepe3 MOCTAaHOBKY MPOOJIEMBI U CAaMOCTOSITENIbHOE pelIeHHe €€ BOCIUTaHHUKAMU
00BbEeIMHEHUS.



[IpakTuka $BISETCS €CTECTBEHHBIM NPOJOKEHUEM U 3aKPEIUICHHEM
TEOPETHYECKUX CBEICHUM, MOIYyYeHHBIX oOydatronumucs. Onopa Ha MPakTHYECKUE
JICUCTBHS, XUMUYECKasi MPAKTUKA BBI3BIBAIOT y peOEHKA JKeJaHHEe OCBOUTH TEMY,
crocoOCcTByeT (OPMUPOBAHUIO COOTBETCTBYIOIIMX HABBHIKOB M YMEHHUH, a TaKkxke
CaMOKOHTPOJIIO HAa OCHOBE ITPaBuI.

JIns mpeoioneHus yYaluMucs 3aTpyJAHEHUN B mpoliecce padOThl meaaror
OKa3bIBAET B 3aBUCHMOCTH OT MHTEJUIEKTYAJbHO-3MOIIMOHAIIBHBIX BO3MOXHOCTEH
JeTel pa3Hble BUIbI MOMOIIA. JTO CTUMYJIUPYIOIIAS IMOMOIIb, 3MOLIMOHAIBHO-
peryiaupyromas MoMoIllb, Hampasistomas nomoub. Co3maércs OnaronpusiTHas
oOcTaHOBKa Il TOTO, YTOOBI HAY4YUTh JAETEH OIEHUWBATH CBOIO COOCTBEHHYIO
paboTy, cCpaBHUBAaTh MOJYYEHHBIH pe3ylbTaT C pPaHEE JOCTUTHYTHIMHU
pe3ynbTaTamH.

JUisi monnep:kaHusT TIOCTOSHHOIO MHTEpeca Yy4YalluXcsd K 3aHATHAM
HEOOXOJMMO YYUTHIBATH BO3PACTHbIE OCOOEHHOCTH JEeTe, CTENeHb uX
MOATOTOBJIICHHOCTH, HMMEIONIMECS 3HAHUS M HaBbIKM. UYTOOBI MOJIPOCTKA YBIEK
npouecc o0ydeHusi, He0OOXOUMO CII€A0BAaTh MPUHIUIY OOY4YE€HHsI OT MPOCTOro K
CJI0KHOMY, (DUKCHUPYSI TOCTUTHYTHIN pe3yibTat, a 3aTEM OCBauBaTh.

OnucaHue TEXHOJOTUi, B TOM YUCJIe HH()OPMATMOHHBIX

TexHOoJoruss MNPOEKTHOM JAESATENIbHOCTH JHUYHOCTHO OpPUEHTHUPOBAHHAsS
TE€XHOJIOTHS, CMOCO0 OpraHU3alydd CAMOCTOSITEIBHOM MAESITEIbHOCTH Y4allluXcCH,
HalpaBJCHHBIM Ha pEIIeHHe 3adadyd y4yeOHOro MpoeKkTa. TexXHOJIOrHs
UCCIIEIOBATEbCKON  JEATENIbBHOCTH 3TO  OCOOBbI  BHUJ  HHTEIUIEKTyaJlbHO-
TBOPYECKOM J1€ATEIbHOCTH Ha OCHOBE IIOMCKOBOM AaKTUBHOCTH U Ha 0ase
UCCIIEZIOBATEILCKOTO TIOBEJIEHUS; 3TO aKTUBHOCTh pEeOEHKa, HalpaBlieHHas Ha
IIOCTHXKEHUE YCTPOMCTBA BEILEH, CBI3EU MEXY SIBIICHUSMHU OKPYKAOIIEr0 MUPA,
UX YIOPSI0YEHUE U CUCTEMATU3aLUIO.

NudopmanmonHoe odecrieueHrne mporpamMmsl
Wutepuer-pecypenr:  http://school-collection.edu.ru/  http:/files.school-
collection.edu.ru http://physics.nad.ru/

®dopMbI OpraHu3aIuy y4eOHOTO 3aHATHS

B cooTBeTcTBUMM C MENSAMH CIHENKypCa, €ro COJEpKaHHEM H METOJaMu
oOydeHus: HanboJee ONTUMAIBLHON (OPMOM 3aHATHSI SIBISIETCS CaAaMOCTOSTEIbHAsS
HCcIeIoBaTeNbcKas padora.

[IpenmoureHue OTAAHO CIeAyOMUM popMaM pabOTHI:

. KOHCYJIbTAIIHS C YUUTEJIEM;

. paborta B Mambix rpymnmnax (2-3 denmoBeka) TPU  BBIIOJHCHHUH
HUCCIEI0OBATEIbCKUX 3aJJaHUI;


http://school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://physics.nad.ru/

Temaruka 1 popMbI METOJUUECKUX MATEPUAIIOB 110 IPOrpPaMMe

WrepatuBHas n0cka, HOyTOyKH, IpOrpaMMHOE 00ecIIeYeHHUE.

JlupakTuyeckue MaTepuabl

Pa3pgarounele Marepuainbl, WHCTPYKIMOHHBIE, TEXHOJOTMYECKHUE KapThl,
3a/1aHUsl, YIPAKHEHHUS.

AJroput™ y4yeOHOrO 3aHATHUS

- opraHu3zanus paboTsl;

- HOBTOPEHME N3YUEHHOT'O (aKTyaau3alus 3HaHUK);

- U3y4EHNE HOBBIX 3HAHUW, (POPMUPOBAHNE HOBBIX YMEHMUIA;

- 3aKpeIICHUEe, CUCTEMATU3ALIMS, IPUMEHEHUE;

- IIOJIBE/ICHUE UTOTOB, JJOMAILIHEE 33/IaHNUE.

W3noxeHHbIe 3Tanbl MOTYT MO-Pa3HOMY KOMOWHUPOBATHCSA, KaKUE-TUOO U3
HUX MOTYT HE UMETh MECTa B 3aBUCUMOCTH OT IEJAarOrM4eCKUX LIEJIEH.

Cnucoxk nurtepatypsl Jig nemarora

1. benbko E. Becensie Hayunsie ombiThl / E. benbko. - OO0 «Ilutep
[Ipeccy, 2015

https://avidreaders.ru/read-book/veselye-nauchnye-opyty-dlya-detey-
30.html

2. BanxmuB k. 3anumarenbHbie onbITel 1o ¢usuke. -M.:ACT:
Actpensb, 2008r.
3. I'opeB JI.A. 3anumarenbHble OnbITHl MO Quiznuke/ KH. mis yuurens

JILA. T'opes. — 2-e nepepab. — M.: IIpocsemienue, 1985. — 184 c.

4, I'ypeBuu A.E., Ucaes JI.A., IlonTak JI.C. ®usuka, xumus. 5-6 kmacc —
Nszn.

«dpodar, 20113emnst u Conneunas cucrema/ Cepus «Urpa «3abaBbl B
KapTuHKax» —M3narenscTBo «BecHa-au3aiiny, 2014

5. «M3marenscTBO «IKCMOY, 2012

6. Jlanuna 1.4.100 urp no ¢pusuke. - M.: IIpocsemnienue, 1995

1. [lepenbman. S. U. 3anumarensHas ¢pusuka. — [1.: BAIIL. 1994,

8. Caan Ban A.365 skcniepMEHTOB HIT KaKIbIi J1eHb.-M.:JlabopaTtopus
smanui, 2019 https://avidreaders.ru/read-book/365-eksperimentov-na-kazhdyy-
den.html

HNuTepHET pecypcsl

1. www.youtube.com/user/GTVscience

2. http://fcior.edu.ru/

3. http://www.abitura.com/happy_physics/oster.htmi


http://www.youtube.com/user/GTVscience
http://fcior.edu.ru/
http://www.abitura.com/happy_physics/oster.html

Jlist oOyuaromuxcs

1. AcnamazoB A.I'., BapmamoB A.A. VYausutenbHas ¢usuka. M.-
JHobpocset, 2002.

2. [Nanenepmireiin. JI. 3abaBHas ¢uszuka. - M.: JleTckas nuteparypa,
1994.

3. MaiiopoB A.H. ®wuszuka s mro0ia3HATENbHBIX, Win O uyeM He

y3Haellb Ha ypoke. ApocnaBib: Akaaemusa pa3sutus, 1999.

4, [Tomoneubid P. Heuro mo mmenu Hukrto.- M.: [lerckas nureparypa,
1987

5. Pabuza @.b. OnbiTer 6€3 mpubopoB. - M.: JleTckas iurepatypa, 1998
http://padaread.com/?book=24696&pg=2

6. Yoxkep JIx. @uznueckuii peitepepk. M3garensctBo «Mup»,1989.

7. Yokep Jix. HOBBII ®U3NUYECKNI ®EMEPBEPK U3natenbcTBo:
Mann, MBanoB u ®epbdep (MU®D),2007 https://avidreaders.ru/read-book/novyy-
fizicheskiy-feyerverk.htm


http://padaread.com/?book=24696&pg=2

