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IHosicHuTeIBLHAA 3aIIUCKA

PaGouas mporpamma BHEYPOUHOH NEATEIBHOCTH  «3aHUMATENIbHAS
¢u3nKa» COCTaBicHa B COOTBETCTBUH C TpeOoBaHusamu DenepaabHOTo
rOCYy/IapCTBEHHOTO  00pa30BaTeIbLHOTO  CTAaHAApTa  OCHOBHOTO  OOIIETO
oOpa3zoBaHus.

IIpu cocrtaBiaeHNM paboyell NpPOrpaMMbl YYTCHBI OCHOBHBIC HACH W
noyiokeHus: [IporpaMMbl pa3BUTHS U (GOPMHPOBAHUS YHUBEPCAIBHBIX yYEOHBIX
JEeUCTBUM 1711 OCHOBHOT'O O0IIEro 0Opa3oBaHMUsl.

Baxneitmue 3agaun  00pa3oBaHUS  OOYUYaIOIIMXCS (bopmupoBanue
NPEIMETHBIX U YHHUBEPCAIBHBIX CIIOCOO0B NEHCTBUHN, MHANBUAYAIBHBIN MPOTpecc
B OCHOBHBIX c(epaxX JIMYHOCTHOTO Pa3BHTHS — IMOIIMOHAIBHOM, TT03HABATEIHLHOM )
B 3HAYUTEIIHPHOW CTENEHU PEATM3YIOTCS 3a CYET MPAKTUYCCKON HAmpaBICHHOCTH
Kypca. Kpome 3TOr0, OCyIIecTBIseTcs MOJNOTOBKA K OCBOCHHUIO OCHOB (DU3HUKH
IPH MOCACAYIOMEeM O0yUYeHUH, TOCKOIbKY Ha 3aHATHAX YUUTEIh JaET O0OBSICHEHUE
HAOJIF0TaCMBIM SIBJICHHUSIM, TIPUBOIUT IPUMEPHI UX MPAKTHYECKOT0 NpUMEHEeHHS. B
OTHOIIICHUM Pa3BUTHS JIMYHOCTH, €€ BocmuTaHus, Kypc «lllar B Hayky» wurpaer
3HAYUTEIBHYI0 POJb, T.K. BCE 3aHATUSA IIOCBAIMICHBI 3KCIEPUMEHTAIBHOU
JCATEIBPHOCTH TI0 HW3YYCHUIO 3aKOHOB TMPUPOJLI W  SBISAIOTCS IMPAKTHUKO-

OpPUCHTUPOBAHHBIMHU.
I[J'I}I peaim3alii IMOCTAaBJICHHBIX LIGJICIZ N 3aaa4d pa3pa60TaHa ImporpamMma
BHeypquoﬁ ACATCIIBHOCTHU «3aHUMAaTeIILHAs (1)1/131/11(21» B 9 Kiaccax.

paccuntanHoro Ha 34 daca (1 gac B Hezento).

Leas nporpaMmsbl — OCMBICIICHUE U PACIIUPEHUE JTUYHOTO OTBITA 00 yYarOIINXCS
B o0siacTu pU3MKKU ¥ MaTEeMaTHKH, B MPOIIECCE HAYYHOTO MO3HAHUS OKPYKAIOIIETO
MUpa, pPa3BUTHE TBOPYECKUX  CIOCOOHOCTEH, JIOTMYECKOTO  MBIIIJICHUS,
yriayOsjaeHue 3HaHUM, MOTYYEHHBIX HA YpOKaX, U pacliupeHue oOIero Kpyrosopa
pebeHKa B Mpoliecce KUBOTO PACCMOTPEHUS PA3IUYHBIX MPAKTUYECKUX 3a7ad |
BOTIPOCOB.

JlocTHokeHHe JTOM WeJd 00eCHe4YeHO NOCPeACTBOM pelleHHsl CJIeAYHIIUX
3aja4:

Cnocob6cTBOBaTh (OPMHUPOBAHUIO TPEACTABICHUN O (PU3NYECKONW CYIIHOCTH
SIBIICHUN TIPUPOBI (MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPOMArHUTHBIX ),

O3HAaKOMHUTH OOYYAIONIUXCS C MEXaHM3MaMH M YBJIEKATEIbHO-TIO3HABATEIBHBIMU
OTIBITAMH, B OCHOBE KOTOPBIX JIeKaT (PU3MUYECKHE 3aKOHBI U MaTeMaTHYECKUE
BBIYHCIICHUS.

PackpbITh  3aKOHOMEPHOCTH  HAONIOMAEMBIX  SIBICHHH, WX MPAKTHYECKOE

MIPUMEHECHHUE.
Pa3BuBaTh BHIMaHNE, YMEHUE HAOMIOAATh (PU3HMUECKHUE SIBICHHUS.
[IpoBoauTH €CTECTBEHHO-HAYYHBIE 3KCIIEPUMEHTHI, COIIOCTAaBJISTh

AKCHEPUMEHTAIbHBIE M TEOPETUYECKUE 3HAHHUS C OOBEKTUBHBIMHU PpPEATUSIMU
AKU3ZHU.
CTpyKTypa nporpamMmmsl



Pa3paboTtanHas mporpaMMa BHEYPOYHOU JEATEIHHOCTH BOOPYKAIOT YYAIIUXCS
3HAHMSIMH ~ HEOOXOJMMBIMH, [IJII  OCMBICIICHUS SIBJICHMA ¥ TPOIECCOB
MPOUCXONAIINX B TMPUPOJE, TEXHUKE, OBITY: (OPMHPYIOT JHAIECKTHKO -
MaTepHATUCTUYECKOE MUPOBO33peHne. M3yueHne Gu3nIecKkux 3aKOHOB U SIBIICHUN
Ha OCHOBE TOCTAHOBKH JIEMOHCTPAIIMOHHBIX OMBITOB IMO3BOJISIET (DOPMUPOBATH U
pa3BHBaTh y NIKOJHPHUKOB yMEHHS HaOMI0IaTh, BBIJIBUTATh THUIIOTE3bl W
IJIAHUPOBATH CBOKO JIEATEIBHOCTh B COOTBETCTBHM C XOJOM OKCIICPUMECHTA,
BBIJICIIATH 001IIee W YaCTHOE, MTPOBOIUTh aHAJIN3 U CPaBHEHUE.

BeimosiHeHHEe  OTMBITOB W HAOMIOACHWM, TP  HCIIOTHEHHH  KOTOPBIX
OJTHOBPEMEHHO pabOTaIOT PYKU W TOJOBA, OCHOBHBIC OPTraHbl YYBCTB C ITOMOIIIBIO
KOTOPBIX MBI II03HaEM MHpP, MPUBOAUT K TOMY, YTO B CO3HAHUU CTPOSTCS
NEpBOHAYATbHBIC (PU3MUECKUE TOHATHS, CTPOSATCS OHH, UCXOJS M3 COOCTBEHHOTO
OIBITA yYEHUKA.

OmnpeneneHHOE KOJUYSCTBO JOMAIITHUX OIBITOB M HAOIIOACHUHN, pa3BUBACT Y

yUYanuxcsi H300peTaTeIbCKUH TOJIX0JI, WHUIIMATABY M TBOPYECTBO, MPHUYYAIOT
peOsT K CO3HATEIILHOMY U IIeJICyCTPEMIICHHOMY TPYAY.
[Iporpamma oTJIMYaeTCss OT APYTHX TEM, YTO OCHOBHBIC (DU3MUYCCKHE TOHSTHS
BBOASATCS B XOJC PCIICHHWS IICMOYKH KIFOUEBBIX 3aaad. KirrodeBble 3ajauu
BO3HUKAIOT HA 3aHATHUAX B JCATEIBPHOCTA CAMHUX YUCHUKOB (B TOM YHCJIE, B HTPE).
Pemenue kar04ueBO# 3aja4yd MPOBOJUTCS C IOMOINBIO MPOCTCHINIHMX MOJENEH -
BEIIECTBEHHBIX WJIM MBICICHHBIX. VTOT pemieHus — «OTKPBITHE» (U3UUYECKOTO
3aKOHa, KOTOPBIH 3aTeM HCIIBITHIBACTCS HA TIPUPOJIE M TEXHHKE.

@opmbl  pabompr: nabopaTopHble pabOTBI, TBOPYECKHE MAaCTEPCKHE,
OKCKYPCHH, TBOPYECKHE TMPOEKTH; MHHH-KOH(DEPEHIIMH ¢ TPE3CHTALUSIMHY,
UCTIOJh30BaHUE MPOSKTHOTO METOAa, AKTUBHOEC BOBJICUCHHE YYAIIUXCS B
CaMOCTOSITETTbHYIO MPOCKTHYIO U UCCIICIOBATEILCKYIO PaboTy.

O:xkuaemMbie pe3yabTaThl

[IporpamMmma TO3BOJSET JOOWMBATHCSA  CICAYIONUX PE3yJbTATOB  OCBOCHUS
00pa3zoBaTeIbHOM IPOrpaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHMUs:

JUYHOCHIHbLE:

--OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
oOydJarommxcs K CaMOpPa3BUTHIO M CaMOOOpa30BaHWI0O HAa OCHOBE MOTHBAIUU K
O0OyYEHHIO U TIO3HAHUIO;

--popmMupoBaHHsT ~KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIICHUH U
COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU W MIAAIIUMHU B 00pa30BaTEIbHOM,
y4e0HO-HUCCIIeIOBATEHCKOM, TBOPUSCKON U APYTUX BUJAX IEATCILHOCTH,
--yMEHHUS SICHO, TOYHO, TPAMOTHO W3JIaraTh CBOU MBICIIH B YCTHON M MUCHMEHHOU
peur, MOHWUMATh CMBICHI TIOCTaBJICHHOW 3aJa4y¥, BBICTPAMBATH APTYMEHTAIIUIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEDHI;

---KpUTUYHOCTH MBIIIUICHHS, YMEHUS PACMO3HABATh JIOTUYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTINYATH TUTIOTE3Y OT (haKTa;

--KpeaTUBHOCTHA MBINUICHHUS, WHUIMATUBBI, HAXOJYMBOCTH, AKTUBHOCTU TPHU
penieHnn apuMEeTHIECKUX 3a]1a4;

---yMEHUSI KOHTPOJHMPOBATH TPOIECC WM Pe3ydbTaT ydeOHOW MaTeMaTHYeCKOU
TeSTEHHOCTH;



---(hopMUpPOBaHHUS CIOCOOHOCTH K AMOLIMOHAJIBHOMY BOCIIPUSITHIO
MaTeMaTU4YecKuX OOBEKTOB, 3a/1a4, PEIIEHUH, PacCyKICHUH;
Memanpeomemmbple:
--CIIOCOOHOCTH CaMOCTOSTENbHO IUIAHUPOBATH AJIbTEPHATUBHBIE MTYTH JOCTUKEHUS
1eneil, OCO3HaHHO BbIOMpaTh HaubOonee HPGEKTUBHBIE CHOCOOBI pElICHUsS
y4eOHBIX U TTO3HABATEIbHBIX 33]1a4;
--yMEHHUSl OCYIIECTBJIATh KOHTPOJb MO 00pa3lly U BHOCHUTh HEOOXOAMMBIE
KOPPEKTHUBBI;
--CIIOCOOHOCTM ~ @JICKBaTHO  OLEHUBATH MPABUJIBHOCTb WM  OIIMOOYHOCTH
BBIMIOJTHEHUSI y4yeOHOM 3amaud, e€ OOBEKTHBHYIO TPYAHOCTb W COOCTBEHHBIE
BO3MOXXHOCTHU €€ PELICHUS;
--yMEHHUSl YCTaHaBIIMBATh MPUYMHHO-CIECACTBEHHBIE CBA3U; CTPOUTH JIOTHUYECKHE
paccy>KIeHusl, YMO3aKIIOUeHUs! (MHIYKTUBHbBIC, JECIYKTUBHBIE U O AHAJIOTUH) U
BBIBO/IbI;
--yMEHUSl CO3/1aBaTh, MPUMEHSTh W MPEOoOpPa30BHIBATH 3HAKOBO-CHMBOJIUYECKUE
CpEIICTBA, MOJEJIN U CXEMBI JIsl pellieHUs] yUeOHbIX U TTO3HABATEIbHBIX 3a/1a4;
--pa3BUTHsS  CIIOCOOHOCTHM  OpPraHU30BbIBATH y4yeOHOE COTPYAHUYECTBO U
COBMECTHYIO JESITEIbHOCTh C YYHMTENIEM M CBEPCTHHUKAMH: OIPEICNSITh IIEJH,
pacnpenensith (GYHKIMM U POJIM YYaCTHUKOB, B3aMMOJEHCTBOBATH M HAXOJHUTH
oOmue cnocoosl paboThl; yMEHHUsS paboTaTh B IPYIINE: HAXOIUTh O0lIee pelieHne
U pa3zpeniath KOH(MIUKTH HA OCHOBE COTJIACOBAHUS MO3UIMK U y4€Ta UHTEPECOB;
ciymiath mapTHEpA; (QOpMylIHUpOBaTh, APryMEHTHPOBAaTh W OTCTaWBaTh CBOE
MHEHHE;
--pa3BUTHs CIIOCOOHOCTH BHJIETh MATEMAaTHYECKYIO0 3a7adyy B JIPYTrHX
JUCLUUIUIMHAX, B OKPYXKAIOIIEH )KU3HU;
--yMEHHUSI HaXOJIUTh B PA3IMYHBIX UCTOYHUKAX WH(POPMAIUIO, HEOOXOAUMYIO
JUISL PEIICHHUs] MaTeMaTUYeCKUX MpoOJieM, M TPEACTaBIATh €€ B IMOHSTHOU
dbopme; TpUHUMATH PEIIeHNEe B YCIOBHUAX HEMOJHOW W M30BITOYHOM, TOYHOU U
BEPOSATHOCTHOUN MH(MOPMAIINH;
--YMEHHS MTOHUMATh U KCIIOJIb30BaTh MaTEMAaTUUECKUE CPEACTBA HAIJISIAHOCTH
(PUCYHKH, YEpTEXH, CXEMbl WM Jp.) I WUIIOCTpAUUU, HHTEPIPETALMH,
apryMeHTalluu;
--yMEHUS BBIJBUTaTh THUIIOTE3bl NPH PEUICHUU y4YEOHBIX 3a]a4 U ITOHWMAaHHUS
HEOOXOJIMMOCTH UX MPOBEPKHU;
--[IOHUMAaHNs CYIIHOCTH aJNrOPUTMHUYECKUX MpEANUCAaHUN W  YMEHHs
JEHUCTBOBATh B COOTBETCTBUM C MPEJIOKEHHBIM aIrOPUTMOM;
--YMEHHSI CaMOCTOSITENIbHO CTaBUTh LIE€JH, BIOWpAaTh M CO3/1aBaTh aJTOPUTMBbI
JUTSL pelieHusl yueOHbIX MaTEMAaTUUECKUX MPoOJieM;
--CIIOCOOHOCTH TUIAHUPOBATh M OCYIIECTBIATH ACSITEIbHOCTh, HANPABICHHYIO
Ha PEILICHHE 3a/1a4 UCCIIEI0BATEIBCKOIO XapaKkTepa;
O npeomemubvie:
---yMeHUsl paboTath C MaTEMaTHYECKUM TEKCTOM (CTPYKTypPHUpPOBAHHE,
U3BJICUCHUE HEeoOXoauMol uHdOpMalKM), TOYHO U TPAMOTHO BBIPAXKaThb CBOU
MBICJIA B YCTHOM M NHCBMEHHOM peuyd, NPHUMEHSIS MaTeMaTUYECKYIO
TEPMHUHOJIOTUIO W CHMBOJIUKY, HMCIOJIb30BaTh pa3jIU4HbIE S3bIKH MaTEMaTUKH



(cmoBecHBI,  CHUMBOJMYECKUH,  rpadUyecKuii), pa3BUTUS  CIOCOOHOCTU
000CHOBBIBATh CYKJICHHUSI, TPOBOJIUTH KJIACCUPUKALIHIO;

--BJIaJICHUs] 0A30BBIM TMOHSATUUHBIM aNNapaToOM: UMETh MPEACTaBICHUE O YUCIE,
IpoOu, MpOoIEeHTaX, 00 OCHOBHBIX TI'E€OMETPUYECKHX OOBEKTaX, (POPMHPOBAHUS
MPEJICTABICHUN O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAIbHOM MHUPE U
Pa3IUYHBIX CIOCO0aX UX U3YUCHUS,

--YMEHHS  BBIMOJHATH apudmeTHyeckue MpeoOpa3oBaHUsl  PaIlMOHATBHBIX
BBIpQXKEHUN, MPUMEHSITh WX JJISI PEIICHUS y4eOHBIX MaTeMAaTHYECKUX 3ajlad U
3a/1a4, BO3HUKAIOIIUX B CMEKHBIX YUEOHBIX MPEIMETaX;

---yMEHHSI TI0JIb30BaThCS U3YUYEHHBIMU MaTeMaTHUYECKUMU (HOpMyiamu,

---3HAHUS OCHOBHBIX CIIOCOOOB TIPEJACTABICHUS M aHaldu3a CTATUCTUYECKUX
JAHHBIX; yYMEHHUS pellaTh 3ajJadyd ¢ TOMOIIbI0 Tepedopa BceX BO3MOMXKHBIX
BAPUAHTOB;

---yMEHHUSI TPUMEHSTh U3YYCHHBIC MMOHSITHUS, PE3YIbTAThl U METOJIBI TP PEUICHUU
3a7a4 U3 PA3IUYHBIX Pa3J/IeJIOB Kypca, B TOM YHCJE 3aJay, HE CBOISIIUXCS K
HEMOCPEICTBEHHOMY PUMEHEHHUIO N3BECTHBIX AJITOPUTMOB.

Conep:xanue Kypca:

TEMA 1. KHUHEMATHKA -7 YACOB.

CnocoObl  omucaHHWs MEXaHWYEeCKoro JBmkeHus. Cucrema orcuera.
[Ipsamonunelinoe naBukeHue. I[IpsMoIMHENHOE paBHOMEPHOE [IBUKEHHE IO
mwiockocTd. llepemenienne M CKOpOCTh MHpPH PABHOMEPHOM MPSIMOJIMHENHOM
IBWKEHUU MO TUIOCKOCTH. OTHOCHUTENBHOCTh ABUXKEHUA. ClO)KEHHE IBUKCHUM.
[TpuHUIKI HE3aBUCUMOCTH IBUKECHUN.

KpuBonuneitHoe nBmkeHue. [[BmkeHue Tena, OpOIIEHHOTO MO YIJIOM K
TrOpU30HTY. PaBHOMEpHOE NBHKEHUE IO OKPYKHOCTH. YTIIOBasi CKopocTb. [lepuon
U yactora BpamieHus. CKOpOCTh U YCKOPEHHE MPU PABHOMEPHOM [BH)KEHHH IO
OKPY>KHOCTH.

TEMA 2. JTUHAMMUKA - 8 HACOB.

Nueprmanbabie cuctembl orcueTa. Cuna. 3akonbl HproToHa. [[BukeHue Tena
IIOJ1 ACMCTBUEM HECKOJIBKUX CUJ. [[BHMKEHHME CUCTEMBI CBA3aHHBIX Tell. [[nHamuka
PaBHOMEPHOTO JBUXEHHUSI MaTEPUAIBHON TOUKH 10 OKPYKHOCTH.

Kimaccet  cun.  3akoH BCEMUPHOrO TArOTEHUA. J[BUKEHHE  IIJIAaHET.
UckycctBennble  cnyTHukd. ConHeuHass  cucrema. Mcrtopus — pa3BUTHS
npeacTtasieHuid o Beenennoil. Ctpoenue u sBontonus BeeneHHOM.

TEMA 3. UMIIVJIBC. 3AKOH COXPAHEHUS UMIIVJIBCA - 3
YACA

Nmnynbe. U3mMeHnenne umiynbca MarepuaibHOM Touku. Cuctema Tein. 3akoH
COXpaHEHUs UMITylIbca. PeakTtuBHOE nBMkeHHE B npupoae. Paccnenosanne JATII ¢
MTOMOUIBIO 3aKOHA COXPAHEHUS UMITYJIbCA.

TEMA 4. MEXAHHUYECKASA PABOTA. MEXAHHUYECKAS
SHEPI'UA. 3AKOH COXPAHEHUSA MEXAHUYECKOW SHEPIUU — 2
YACA.



Mexannyeckass pabora, MOMHOCTh. KuHeTHueckas M NOTEHIUAIbHas
sHeprud. MexaHu4decKkass DHEprus CucTeMbl Tell. V3MeHeHue MeXaHU4eCKOU
DHEPIUM. 3aKOH COXPAHECHUSI MEXAaHUYECKON YHEPIUH.

TEMA 5. CTATUKA - 2 YACA.

PaBHoBecue Tema. MOMEHT cuibl. YCIOBUSL PaBHOBECHs TBEPAOIO Tela.
[IpocTeie MEXaHU3MBI.

TEMA 6. MEXAHUYECKHUE KOJIEBAHUS U BOJIHBI — 4 YACA.

Mexannueckue kojedanus. IIpeoOpa3oBaHue >HEPruu NpH MEXaHUUYECKHUX
KoneOaHusx. MareMaTuyeckuii M NOpPYKUHHBIA  MasTHUKU. CBOOOIHBIE,
3aTyxarollue M BbIHYXJCHHbIe KojeOanus. Pezonanc. MexaHuueckue BOJHBI.
JInvHa ¥ CKOPOCTH BOJIHBI. 3BYK.

TEMA 8. OIITUKA -4 YACA.

Uctounukn  cBera.  JledictBusi  cBeTa.  3aKOH  MOPSIMOJIMHEWHOTO
pacnpocTpaHeHHUsl CBeTa. 3aKOH oTpaxkeHus cBera. [locTpoeHue nzoOpaxkeHuil B
IUIOCKOM 3€pKajie. 3aKoH IMpEJOMJICHHS CBETa Ha IUIOCKOW TpaHULE JABYX
OHOPOAHBIX Mpo3padyHbIX cpel. IIpenmomnenue ceeta B mpusme. Jucnepcus cBeTa.
SIBneHue NMOJIHOTO BHYTpeHHEro oTpaxeHus. JIunzbl. Tonkue nuH3bl. [locTpoenue
U300paKeHUM, CO37aBa€MbIX TOHKUMHU JMH3aMu. [7na3 u 3penue. OnrTuyeckue
npuOOpBHI.

TEMA 9. DU3UKA ATOMA U ATOMHOI'O AJIPA — 3 YACA.

Crpoenue atoma. Iloromenue u UCyckaHue cBeTa aroMaMu. ONTHYECKHE
cnektpsl. OnbiTel Pesepdopaa. [Inanerapuas monens aroma. CTpoeHue aTOMHOTO
anpa. 3apsI0BO€ M MacCOBOE€ 4ucia. SnepHble CUIIbl. DHEPrus CBSI3M ATOMHBIX
anep. 3akOH paJHOaKTUBHOTO pacnana. Anbda- u Oera-pacnagsl. [lpaBuiia
cMelueHus. AnepHele peakuuu. JleneHue U CHUHTE3 sAnep. SlepHas >HEpPreTuka.
Uctounuku »Hepruum ConHna W 3Be3d. Peructpanus sI€pHBIX H3IyUYCHUH.
BnusHue paguvoakTHBHBIX M3JIYYEHHM HA KHUBbIE OpraHus3mbl. Jlozumerpus.
DKOJIOTHYECKUE TTPOOIIEMBI SIEPHON YHEPTETUKH.

KaJjiengapHo — TeMaTH4ecKoe IIaHUPOBaHKE Kypca

No Tema 3ansaTus Conepxanue

1. Bsenenue

2. Crioco0ObI OITMCAHMS
MEXaHUYECKOIO
IBUKEHUsST Kak crocoOwl | OOcykeHue cratbu caiilTa www. elementy.ru o
OIMCaHMS crocofax OnucaHus IBIKEHUS.

(yHKIIMOHATBHBIX
3aBUCHUMOCTEH.

3. IIpssmMonuneitHO e
paBHOMepHOe JaBIKeHUE | BeiBoa dopmysnbsl m3MeHeHus: koopauHaTel. Pabota B
no miockoctu? CMOTps | MajblX Ipynnax Haj aJrOpUTMOM pEHIeHHs 3aaay Mo
u3 Kaxkoi TOUYKH | YKa3aHHOM TEME.

HaOJII0IaTh. ..

4 OTHOCUTENBLHOCTD
JIBHKCHHUS. Cnoxenue | PaboTa B ManbeIX Tpymmax Haj CO3JaHHEM ajlropuTMa
JIBMOKCHHH. [IpuHIMD | pelIeHUs KaueCTBEHHBIX M PACUYETHBIX 3a7ad IO TEME
HE3aBUCHUMOCTH «Mos 3a1a4a Ha OTHOCUTECILHOCTE JIBHIKCHUS»

JIBUOKCHHH.




Kak wm kyma mnonerena
BUIIIHEBAs KOCTOUKa?
Pacuer TPAEeKTOPUU
JABUWKCHUA TCJI u
IIEPCOHAXEN  paccka3oB
P.Pacns o Mrouxaysene.

PabGota B ManbIX rpymnmax HajJ CO3/aHUEM aITOpPHUTMAa
peLICHUsT PaCYETHBIX 33]]a4 Ha COCTABJICHUE aBTOPCKHUX
3amad o Teme «Mos 3a7a4a Ha pacyeT ABM)KEHHUS Tela,
OpOILIEHHOTO IO/ YIIIOM K TOPU30HTY»

Hcropuueckas

PEKOHCTPYKLIUSL  OTIBITOB
lNanmunes 1o
OIIPEIEICHUIO YCKOPEHUs

g.

BolinonHeHue mpakTudeckux paboT B MalbIX TpyIax,
IIPE3eHTalMs U 00CYKJICHUE PE3YJIbTaTOB

Omnpenenenue CKOPOCTU
PaBHOMEPHOTO JIBUYKEHUS
pu HCIOJIb30BAaHUH
TpeHaxkepa «beroBast
TOPOXKKAY.

[TpuHIHATIBL paboThbI
npudopoB JUTS
U3MEPEHHS] CKOPOCTEN M
YCKOPEHHH.

Penrenne 3amanmit OI'D o KMHEMATHKE.

Cuma BOJIH, cuna
yOexX/IeHuss Wi cuia —
¢uznueckas BearurnHa?

Urenne u oOCyXJeHUE TEKCTa CTaThbU CalTa WwWWw.
elementy.ru 0 KJ1accax cuit. O6cyxieHne
MPOU3BEJICHUN KIIACCHYECKOH JINTEpaTyphl, B KOTOPBIX
OINMCBIBAIOTCS PA3JIUYHBIE CHIIBL.

Tega  MOJ
HECKOJIbKUX

JBrxenue
NEUCTBUEM
CHII

PaGota B ManbIx rpynmax Haj CO3/JaHUEM alrOpHUTMa
pelleHusT KAayeCTBEHHBIX W pacyeTHhIX  3ajady;
COCTaBIIEHHE aBTOPCKUX 3aj1ad mno teme «Mos 3amaua
Ha NpUMeHeHue 3akoHOB HproToHa»

10

JBrkeHue
CBSI3aHHBIX TEJ

CHUCTCMBI

PaboTta B mManbIx rpymmax Haj OTpabOTKOW aaropuTMma
peleHusl 3ajqad Ha MpHMEHEHHE 3akoHOB HproToHa.
CocraBneHHe M peIICHUE aBTOPCKHX 3aad IO TeMe:
«Mosi 3a/1a4a Ha MPUMEHEHUE 3aKOHOB HploTOHAY

11

Jnnamuka
PaBHOMEPHOTO JIBHUKCHUS
MaTepuaIbHON TOYKU TIO
OKPY>KHOCTH.

PaGota B mainbix rpymmnax Haja OTpaOOTKOW ajaroputMma
pelieHus 3aJad Ha IpUMEHeHHe 3akoHoB HproToHa.
CocraBieHue M pelleHue aBTOPCKHUX 3a/ay IO TEME:
«Mos 3aaua Ha MpUMEHeHue 3akoHOB HproToHay

12

Uctopus pa3BUTHS
MpEJCTaBICHUN 0
Bcenennon.  ComHeuHnas
CHCTEMA. JBmxeHue
IJJAHET U UX CIYTHUKOB.
Crpoenue u 3BONIOLUA
Bcenennoil.

OOcyxaeHue NOKIaJ0B U Mpe3eHTalMil yJaluxcs Ha
teMy: «lcropuss  pa3BUTHS  TNPEACTaBICHUM O
Bcenennoit». M3yueHne pacmnojoKeHUss U JBUKECHUS
IJIAHET C MIOMOIIBI0 MOJEIHU-TEILTYPHUS.

13

OTKpbITUS Ha KOHYHUKE
rnepa. IIepBble
HCKYCCTBEHHBIE
CIYTHUKH 3€MJIN.

Pabora B MasbIx rpynmax HaJ oTpaOOTKOM alroputma
pelIeHus 3aJa4 Ha IPUMEHEHHE 3aKOHa BCEMHUPHOTO
TAroreHus. COCTaBIIEHUE U PEIICHUE aBTOPCKUX 3a7a4
1o teMe: «Mos 3agada Ha npumeHenue 3BT»

14

Kak BbI sIXTy Ha30BeTe. ..

Urenue u oOCyX/ieHHE CTaThU caiita www. elementy.ru
O 3aMKHYTBIX CHCTEMax M 3aKOHE COXpPaHEHUS
umnyinabca. M3ydeHne M aHalnu3 WUIIOCTPATUBHOTO
MatepHala Ha npuMmepe MynbThuinbMa «IIpuxinoueHus
KanuTaHa BpyHremnsi»




15

PeakTuBHOE NBUXEHHE B
MIPUPOJIE.

OOcyxeHue N0KIaJ0B U IPE3EHTAlMi ydaluuxcs Ha
TeMY: «P€akTUBHOE IBUJKEHHE B IPUPOJE».

16

PaccnenoBanune JTII c
IIOMOIIBIO 3aKOHa
COXPAaHCHUS UMITYJIbCA

Pabora B ManbIXx rpynmnax HaJ aJrOPUTMOM PEIICHHS
3aJady = MO0  yKa3aHHOM  Teme  (Ha  mpuMepe
BHJICOMATEPUAJIOB U3 UHTEPHETA)

17

Onpenenenue  cpenHen
MOITHOCTH YEJIOBEeKa 3a
CYTKHU.

Pemenne skcnepuMEHTAIBHBIX 3a4ad. BeInosiHeHHE
IPAKTHYECKON pabOThl B MaJIbIX IpyMIax, 00CyXIeHne
pe3yJIbTaTOB.

18

Pacuer U3MEHEHUS
MEXAaHUYECKOW DHEPIUH
0ackeTOOIBLHOTO MsYa 3a
JIUH yZap/Cepuio yaapoB
u rpaguieckoe
MIPE/ICTABIICHNE
3aBUCUMOCTH HW3MEHECHUS
SHEPTUH OT KOJIMYECTBA
yAapoB

[IpakTnueckas paboTra B MajbIX Tpynmax, pacuer
MOrp€IIHOCTU IMPAMBIX KW KOCBCHHBIX HSMepeHHﬁ.
[MocTpoenne rpaduka 3aBUCUMOCTH  WM3MCHEHUS
OHEPTUHU OT KOJHUYCCTBA YIAapOB. HPCSCHTaHI/IH n
00CyXIeHHE pe3yabTaTOB PaboT.

19

«OmnpeneneHue LEHTPOB
Macc pa3J'II/I'-IHI)IX TCJI
(Tpu cnocoba)»

Pemienne »skcnepuMeHTaNIBHBIX 3adad. BeimosiHeHUE
MPaKTUYECKON pabOThl B MaJIbIX IPYIIax, 00CyXIeHHe
pe3yJIbTaTOB.

20

[IpumMeHeHne  mpoCTHIX
MEXaHHU3MOB B
CTPOUTENBCTBE: oT
3eMJISTHKH J10 HeOOoCKpeba

OOcyxeHne JIOKIAJ0B W MPE3eHTAIM yJanuxcs Ha
TEMY: «HpI/IMeHeHI/Ie IIPOCTBIX MCEXaHNU3MOB B
TEXHUKE». V3ydeHWe HW aHaJIW3 WUTFOCTPATHBHOTO
MaTtepuaiia Ha mpuMmepe MynbThuibMoB «YebOyparka u
I'ena crposit tom», «Magarackapy»

21

Buasl MagTHUKOB U UX
KOJIEOaHUIA.

Urtenue u 00CyXKJeHUE CTaThU caliTa Www. elementy.ru
0 BHJaX KoJieOaHWW W MasTHUKOB. V3yueHue u aHamms
pe3yIbTaTOB AKCIIEPUMEHTOB C MAaSTHHKAMU.

22

Yto nepeHocuT BoJiHA?

PaGora B ManbIx rpynmax Haj aJrOpUTMOM pEIICHUs
3aja4y = MO yKa3aHHOM  Teme (Ha  mpumepe
BUJICOMATEPHAIIOB U3 UHTEPHETA)

23

KonebarenbHble CHCTEMBI
B IIpUPOJAE U TEXHUKE

OOcyxieHrne TOKJIaJ0B M MPE3CHTAIMN yJaluxcs Ha
temy: «KonebarenbHple CHCTEMBI B TIPUPOJE U
TEXHUKEY.

24

Kak HCCIeN0BAIN
CBETOBBIE SIBICHUSA U KaK
WX HCCIEAYIOT TeNephb.
Hsrotosnenne - Moaeau
KaJIeHI0CKOIIA.

OO6cyxeHue J0KIaJ0B U Mpe3eHTaIMil yJaluxcs Ha
Temy: «McciaenoBaHue CBETOBBIX sBIeHUIl». Pabora B
MaJbIX TPYyMax HaJl MOJAEJbIO Kalei10CcKora.

25

9KCHepI/IMeHT aJIbHas1
IIPOBCpPKa 3aKOHa
OTPAKCHUS CBCTA.

Pemenne oskcmepuMeHTaNbHBIX 3a1a4  (Co3qaHUE
YCTaHOBKH). BBIMOIHEHHE NpaKTHUUeCKON paboThl B
MaJIbIX Fpynmax, o0CyKJIeHHe Pe3yIbTaToOB.

26

«I/I3MepeHne ITOKa3aTcJisd
MIPEIOMIICHUS BOOABD»

Pemenune »skcnepuMeHTanbHBIX 3a1ad. BelnoiaHeHue
PaKTUYECKON pabOThl B MalbIX IPYIIax, 00CYXJIeHUE
pE3yIbTaTOB.

27

Kak
noKa3aTelIn
MpEeIOMIIEHUS
CTeKIIa

OTIIMYAKOTCA

OBCTHOI'O

Pabora B MaJIbIX rpymnmax. Pemenue
9KCIEPUMEHTAIBHBIX 3a/1a4, 00CYKAEHUE Pe3ylbTaToB,
HOCTpOEHHE TpapuuecKod 3aBUCUMOCTH IOKa3aTes
IIPEJIOMJIEHUS CBETA OT €r0 4aCTOTHI.

28

Ilornomienue "
HCITyCKaHUE cBETAa
aToOMaMHU. Onrnyeckue

YreHnue u O6CY)K,Z[CHI/IC CTaTbU cailiTa WWWw. elementy.ru
0 BHJAaX ONTHUYCCKUX CIICKTPOB U HX IMPUMCHCHHU K
XUMHWYCCKOMY aHaJIn3y COCTaBa TCII.




CIIEKTPHI.

29 Pemienne sKcnepUMEHTANBHBIX 3a4ad. BelnosiHeHue
N3mepenue KIIQ .
. NPaKTUYECKON pabOThl B MaJbIX IPYIIAxX, 00CYXIeHHE
COJTHEeYHOU OaTapen
pe3yJIbTaTOB.
30 Bnusiaue
paavoaKTUBHBIX OO6cyxieHne A0KJIAJ0B U MPE3eHTAlMM ydamuxcs Ha
M3JIy4eHUM Ha JKuBbIE | TeMy: «Pannanus BpenHas v noje3Has».
OpraHu3Mbl
31 3amuTa
WHJIMBUTYAJIBHOTO OO6cyx1eHre MpOEKTOB
MIPOEKTa
32 Pemenne 3amanmii OI'D | PaboTa cOOpHHK O
33 Pemenwne 3amanuit OI'D | PaboTta cOOpHUK OT?
34 Pewmenue 3aganuii OI'D PaboTa cOOpHHK O
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