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IHosicHUTEABLHAA 3AIINCKA

PabGouass mporpamma ydeOHOro Kypca «3aHUMaTelbHas JabOpaTOPHs»
COCTaBJICHA B COOTBETCTBUH ¢ TpeOoBaHusMHU DenepambHOro rocynapcTBEHHOTO
00pa3oBaTEILHOTO CTaHIapTa OCHOBHOT'O O0IIEro 0Opa3oBaHusl.

IIpu cocrtaBiaeHuM pabouyeld NPOrpaMMbl YYTEHBI OCHOBHBIC HICH H
noyiokeHus: [IporpaMMbl pa3BUTHS U (GOPMHPOBAHUS YHHBEPCATBHBIX YUEOHBIX
JEUCTBUM 1711 OCHOBHOT'O O0IIIEro oOpa3oBaHusl.

Baxuneitmue 3agaun  00pa3oBaHUs  O0YyYaIOIIMXCS (bopmupoBanue
NPEIMETHBIX U YHHUBEPCAJIBHBIX CIIOCOOOB JEHCTBUN, WHANBUAYAIBHBIN MpOTrpecc
B OCHOBHBIX C(hepaxX JIMYHOCTHOTO Pa3BUTHS — IMOIIMOHAIBHOM, TIO3HABATEIHLHOM )
B 3HAYUTEIIHPHOW CTEMIEHU PEAM3YIOTCS 3a CUYET MPAKTUUCCKON HAmpaBICHHOCTH
Kypca. Kpome 3T0ro, ocymiecTBisieTcss MOArOTOBKa K OCBOCHHIO OCHOB (DHM3HKH
IPH MOCIEAYIOMEeM 00yUYeHUH, TOCKOIbKY Ha 3aHATUAX YUUTEIh AT O0OBSICHEHUE
HAOJIF0TAEMBIM SIBJICHHSIM, TIPUBOJIUT IPUMEPHI UX MPAKTHYECKOT0 MPpUMEHEeHH. B
OTHOIIICHUM Pa3BUTHS JIMYHOCTH, €€ BocmuTaHus, Kypc «lllar B Hayky» wurpaer
3HAUUTEIBHYI0 POJb, T.K. BCE 3aHATUSA IOCBAMICHBI AKCIIEPUMEHTAIBHOM
JCATEIBHOCTH TI0 HW3YYCHUIO 3aKOHOB TMPHUPOJALI W  SBJISIOTCS IPaKTHUKO-
OpPUEHTUPOBAHHBIMH.

Jlis peanu3aiuy OCTaBJICHHBIX TeNIel 1 3a7a9 pa3paboTana mporpaMmma
«3aHuMaTenbHas Jabopatopus» B 9 kiacce paccuntana Ha 34 vaca (1 yac B
HEJIEITIO).

Leas nporpaMmsbl — OCMBICIICHUE U PACIIUPEHUE JTUYHOTO OTBITA 00 yYarOIINXCS
B 00slacTu (PU3UKKU U MaTEeMaTHKH, B MPOIIECCE HAYYHOTO MO3HAHUS OKPY>KAIOIIETO
MHUpa, pPa3BUTHE TBOPYECKUX  CIOCOOHOCTEH, JIOTMYECKOrOo  MBIILJICHUS,
yriayOsjaeHue 3HaHWM, MOTYYEHHBIX HA YpOKaX, U paclIupeHue oOIero Kpyroopa
pebeHKa B MPOIIecCe KUBOTO PACCMOTPEHHUS PA3TUYHBIX MPAKTUYECKUX 3a7ad U
BOTIPOCOB.

JlocTHKeHMe ITOi eI 00ecneyeHo MoCPeICTBOM pellleHus CaeayomuxX
3aja4:

Cnocob6cTBOBaTh (OPMHUPOBAHUIO TPEACTABICHUN O (PU3NYECKONW CYIIHOCTH
SIBJICHUN TTPUPOIBI (MEXaHUYECKUX, TETUIOBBIX, AIEKTPOMArHUTHBIX),

O3HAaKOMHUTH OOYYAIONIUXCS C MEXaHW3MaMH U yBIIEKATEIbHO-TI03HABATEIbHBIMU
OTBITAMH, B OCHOBE KOTOPBHIX JIeKaT (PU3MUYECKHE 3aKOHBI U MaTeMaTHYECKUE
BBIYHCIICHUS.

PackpbITh  3aKOHOMEPHOCTH  HAOJNIOMAEMBIX  SIBICHHH, WX MPAKTHYECKOE

MIPUMEHECHHUE.
Pa3BuBaTh BHIMaHNE, yMEHUE HAOMIOAATh (PU3HMUCCKHE SIBICHHMSL.
[IpoBoauTH €CTECTBECHHO-HAY4YHBIE DKCIIEPUMEHTHI, COIIOCTAaBJISTh

OKCIICPUMCHTAJIBHBIC W TCOPCTUYCCKHC 3HAHUA C 00BEKTUBHBIMU peallnuiIMu
KHN3HU.

O)KlflllaeMbIe PeE3yJabTaThbl



[IporpamMmMa TO3BOJSIET JOOMBATHCS  CIEAYIONIUX  PE3YJIbTaTOB  OCBOCHHS
00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus:
JUYHOCHbIE:
--OTBETCTBEHHOTO OTHOIIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOydJaromuxcs K CaMOPa3BUTHIO U caMOOOpa30BaHUIO HA OCHOBE MOTHBAIIUU K
0Oy4eHHIO U TIO3HAHUIO;
--hOpMHUpPOBaHHUSI ~KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIICHUM W
COTPYIHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU M MJIAAIIUMU B 00pPa30BaTEIbHOM,
y4eOHO-UCCIIeI0BATEICKOM, TBOPUECKON M IPYTUX BUOAX JAEATEIbHOCTH;
--yMEHHUS SICHO, TOYHO, TPAMOTHO W3JIaraTh CBOW MBICIIH B YCTHOW W TTUCHMEHHOM
peuH, IMOHUMATh CMBICJT ITOCTaBJICHHOW 3a1a4yM, BBICTPAUBATH apPTyMEHTAIIUIO,
IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI,
---KPUTUYHOCTH MBIIUICHUS, YMEHUS pacro3HaBaTh JIOTUYECKH HEKOPPEKTHHIE
BBICKA3bIBaHHMSI, OTIIMYATh TUIIOTE3Y OT (aKTa;
--KpEaTUBHOCTH MBIIIUICHHUS, WHUIIMATUBBI, HAXOAYMBOCTH, AaKTUBHOCTU IIPHU
pericHnr apuOMETHUSCKHUX 3a]1a4;
---yMEHHS KOHTPOJIUPOBATH MPOIIECC M PE3YNIbTAT YICOHONW MaTeMaTHUYCCKOU
NESATEITBHOCTH;
---()OpMHUPOBAHHUS CIIOCOOHOCTH K SMOITMOHAIEHOMY BOCTIPHUSITHIO
MaTEMaTUYECKUX 00BCKTOB, 3314, PEIICHUH, pacCy K JICHHIA,
Memanpeomemuuple:
--CIIOCOOHOCTH CaMOCTOSITEIBHO IJIAHUPOBATh AIbTEPHATUBHBIC MTYTH TOCTUKECHUS
1iesIe, 0CO3HAHHO BBIOMpPaTh Hanbosee 3 (HEKTUBHBIE CTIOCOOBI PEIICHUS
y4eOHBIX U TIO3HABATEIBHBIX 33]1a4;
--YMEHUS OCYIIECTBIATH KOHTPOJIb M0 00pa3ily U BHOCUTh HEOOXOUMBIE
KOPPEKTHBHI;
--CITIOCOOHOCTH a/IEKBATHO OIEHUBATH MPABWIBHOCTh WM OIIMOOYHOCTh
BBITIOJIHCHUS YUeOHOM 3a7a4u, €€ 00bEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIC
BO3MOXHOCTHU €€ PEUICHUS;
--yMEHUS yCTaHABIMBATh MPUUNHHO-CIIEICTBEHHBIC CBSI3U; CTPOUTD JIOTUYECKUE
pacCyKIeHus, yMO3aKIIOueHUs (MHAYKTHBHBIE, ICTYKTUBHBIC U TI0 aHAJIOTUN) U
BBIBOJIBI;
--yMEHUSl CO3/1aBaTh, MPUMEHATh W MPeoOpa3OBHIBATH 3HAKOBO-CHMBOJIUYECKUE
CpEeIICTBA, MOJICJIM U CXEMBI VISl peIlIeHUsI y4eOHbIX U TT03HABATEIbHBIX 33/1a4;
--pa3BUTHUS  CIIOCOOHOCTHM  OPTraHW30BBIBATH Y4eOHOE COTPYAHUYECTBO U
COBMECTHYIO JCSTEIBHOCTh C YYUTEIEM W CBEPCTHUKAMH: OTPEACISIThH IICIH,
pacnpenensaTe GYHKIMM U POJIM YYaCTHUKOB, B3aMMOJICHCTBOBATH W HAXOJIUTH
obmue cnocoOsl paboTh; yMEHHS paboTaTh B TPYIIE: HAXOIUTH O0Iee perieHne
¥ pa3pemarb KOH(IUKTHI HA OCHOBE COTJIACOBAHMS TO3HIMN M YIETa UHTEPECOB;
cymarh mapTHEpA; (GOpMyIHpOBaTH, APTyMEHTHPOBATH W OTCTAaWBaTh CBOE
MHCHHE;
--pa3BUTHS CIMOCOOHOCTH BHIIETh MAaTEMAaTHYECKyIO0 3a7ady B JPYTHX
JTUCITUTUTHHAX, B OKPYKAIOIIEH KU3HH,
--yMEHUSI HAXOJUTh B PA3IMYHBIX MCTOYHHKAX WH(POPMAIINIO, HEOOXOIUMYIO
JUTSL PENICHUS MaTeMAaTHYECKUX MPOOJIeM, W TPEACTABIATh €€ B TOHSTHOM



dbopme; TpUHUMATH PEIICHUE B YCIOBUSAX HEMOJHOW U M30BITOYHOU, TOUHOU U
BEPOSTHOCTHON MH(POpPMALIHH;
--yMEHUSI TOHUMATh U KCIOJIb30BaTh MATEMAaTHUYECKHE CPECTBA HArJSJHOCTH
(PUCYHKH, YEpTEeXH, CXEMbl M Jp.) I WUIIOCTpAlUUU, HHTEPIPETALMH,
aprymeHTaIuu;
--yMEHUS BBIIBUTATh TMIOTE3bl MPU PEIICHUH YUYEOHBIX 3a7a4 U MOHUMaHUs
HEOOXOJIMMOCTH UX MPOBEPKHU;
--IOHUMAHUSl CYUIHOCTH aJTOPUTMHYECKUX MPEANUCAHMA U  yMEHUus
JEHUCTBOBATh B COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM;
--yMEHUSI CaMOCTOSITEIbHO CTaBUTh LEJIM, BHIOMPATh M CO3/1aBaTh alTOPUTMBI
JUTSL pelieHusl y4eOHBIX MaTEMAaTUYECKUX MPOOeMm;
--CIIOCOOHOCTH TUITAHMPOBATh M OCYIIECTBIATH JEATEIbHOCTh, HAMPABICHHYIO
Ha pelleHUE 3a/1a4y UCCIIEeI0BATENbCKOT0 XapaKTepa;
O npeomemubvie:
---yMeHHs paboTaTh C MATEMATHUYECKUM TEKCTOM (CTPYKTYPUPOBAHUE,
U3BJIeYEHUE HEOOXO0IMMOM MH(GOPMAIIMH), TOYHO U TPAMOTHO BBIPAXKaTh CBOU
MBICIIM B YCTHOW Y MMMCbMEHHOMW peuu, MPUMEHSIS MAaTEMAaTUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY, UCIIOJIb30BATh PA3TMUHbIE SI3bIKHM MATEMATUKHU
(citoBeCHBIH, CUMBOJIMYECKUM, rpaduuecKuil), pa3BUTHS CHIOCOOHOCTH
00OCHOBBIBATh CYXACHUS, MPOBOAUTH KIaCCUPUKAILIHIO;
--BJ1aJIeHUs1 0a30BBbIM NOHATUHHBIM aIapaToM: UMETh NPEACTABIECHUE O YHCIIE,
ApoOHu, MPOLEHTAX, 00 OCHOBHBIX FEOMETPUUECKUX 00BEKTaX, (HOPMHUPOBAHMUS
IPECTABIEHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B peaIbHOM MUPE U
pa3IMYHBIX CIOCO0axX UX U3YUEHUS;
--yMEHHS  BBINOJHATh apUPMETHUECKUe MpeoOpa3oBaHUs  palMOHAIBHBIX
BBIPQ)KCHUM, NMPUMEHATh UX JUId pEIICHUs y4eOHBIX MaTeMaTHYeCKHUX 3a7ad U
3a]1a4, BOZHUKAIOIIUX B CMEXHBIX YUEOHBIX NPEAMETAX;
---yMEHUS M0JIb30BaThCS U3YYEHHBIMH MaTeMaTHYECKUMHU (popMyrIamH,
---3HAHUSI OCHOBHBIX CIIOCOOOB TMPEACTABICHUS M aHaldM3a CTaTHUCTUYECKUX
JaHHBIX; YMEHMs peliaTh 3aJadyd C I[OMOIIbI0 Iepedopa BCEX BO3MOXKHBIX
BapHAHTOB;
---yMEHUS NPUMEHSATh U3yYEHHBIE IMOHATHSI, PE3YJIbTATBl U METOJIbI IIPU PEIIECHUN
3a/a4 M3 Pa3’IM4YHBIX Pa3[eioB Kypca, B TOM YHUCIE 3a7ad, HE CBOJISIIMUXCS K
HEIOCPEICTBEHHOMY NPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

Conep:xanue Kypca:

TEMA 1. KHHEMATHKA - 7 YACOB.

CnocoObl  omucaHMsi MEXaHMYEeCKOro JBrkeHus. Cucrema oOTcyeTa.
[IpsamonnHeriHOe naBWKeHHE. [IpAMOIMHENHOE pPAaBHOMEPHOE [BUKEHHE IO
IIOCKOCTH. llepeMemieHne W CKOpPOCTh MPHU PABHOMEPHOM IPSAMOJIUHEHHOM
JIBHXKCHUU TI0 TUIOCKOCTH. OTHOCUTENBHOCTh JIBUXEHHUS. CI0KEHUE JBHKCHUU.
[TpyHUMT HE3aBUCUMOCTH JBUKEHHM.

KpuBonuueitHoe nBuwxkeHue. J[BukeHue Tena, OpPOIIEHHOrO MOJ YIJIOM K
TOpU30HTY. PaBHOMEPHOE IBHKEHUE MO OKPYKHOCTH. YIJI0Basi CKOpocTh. [lepron



1 yactora BpameHus. CKOpOCTb U YCKOPEHHE NPU PaBHOMEPHOM [BHKEHHH IIO
OKPYKHOCTH.

TEMA 2. TUHAMMUKA -8 HACOB.

Nuepunansubie cucteMbl orcuera. Cuna. 3akonsl HeroToHa. [[BUkKeHHE Tea
IOl ICMICTBUEM HECKOJIBKUX CWII. JIBU)KEHHE CUCTEMBI CBA3aHHBIX Tesl. JluHaMmuka
PABHOMEPHOTO JBUKEHHS MAaTEPUATBHON TOYKH 110 OKPY>KHOCTH.

Knaccet  cun. 3akoH BCEMHpPHOTO  TATOTEHUA. JIBM)KEHME  IUIAHET.
HckycctBennble  cnyTHUkdA.  ConHeuHas — cucrtema. Mctopus — pasBuUTHA
npencrasieHuii o Beenennoi. Ctpoenue u 3Boonus BeeneHHoi.

TEMA 3. UMIIVJIBC. 3AKOH COXPAHEHUSA UMIIVJIBbCA - 3
YACA

Nmnynse. U3MeHeHne uMmityabca MarepuaibHON Touku. Cuctema tein. 3akoH
COXpaHEHUs UMITylIbca. PeakTtuBHOE nBUKEeHUE B pupone. Paccinenosanue ATII ¢
MIOMOILIBIO 3aKOHA COXPAaHEHUS UMITYJIbCA.

TEMA 4. MEXAHMNYECKASI PABOTA. MEXAHHNYECKAS
SHEPI'USI. 3AKOH COXPAHEHUWSI MEXAHUYECKOH SHEPIUH - 2
YACA.

Mexanudeckass pabora, MoHHOCTh. KuHeTnyeckas W MOTEHIIMAJIbHAS
sHepruu. MexaHuyeckass JHEPrusi CHCTEMBbI Tell. 3MeHeHue MeXaHU4eCcKOn
SHEPIuH. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPIUH.

TEMA 5. CTATHUKA - 2 YACA.

PaBHoBecune Tenma. MOMEHT cuilbl. YCIIOBHS PAaBHOBECUS TBEPAOTO TeJa.
[IpocTeie MEXaHU3MBI.

TEMA 6. MEXAHUYECKHUE KOJIEBAHHUSA U BOJIHBI — 4 YACA.

Mexannueckue kojebanus. [IpeoOpa3oBaHue >HEPruM NMpU MEXaHUUYECKHUX
KojeOanusix. MaremaTudeckuidi M NOPYKUHHBIA  MasaTHUKU. CBOOOIHEIE,
3aTyxarolue W BBIHYXICHHBIE KojeOanus. Pe3zonanc. MexaHuueckue BOJHBI.
JInHa ¥ CKOPOCTh BOJIHBI. 3BYK.

TEMA 8. OIITUKA -4 YACA.

Uctounnku  cBera.  [leiictBus  cBeTa.  3akoH  IPSIMOJIMHEITHOTO
pacrpocTpaHeHHUsl cBeTa. 3aKOH oTpaxkeHusi cBera. [locTpoeHne n300pakeHUl B
IUIOCKOM 3€pKajie. 3aKOH TMpEeJOMIICHUS CBETa Ha IUIOCKOW TpaHUIEe ABYX
OJTHOPOZIHBIX Mpo3pauHbiX cpea. [Ipenomnenne ceeta B npusMme. Jlucnepceus cBera.
SIBneHHe MOJIHOrO BHYTPEHHETO OTpakeHus. JInH3bl. ToHkue nunH3bl. [locTtpoenue
M300paKEHUH, CO3/1aBaeMbIX TOHKMMHU JHH3aMHU. [7a3 u 3peHue. Onrtuyeckue
puOopHI.

TEMA 9. PU3UKA ATOMA U ATOMHOI'O AIPA — 3 YACA.

Crpoenue atoma. Ilornomenue n ncnyckanue csera aromaMu. OnTuyeckue
cnektpbl. OnbiThl Pezepdopaa. [lnanerapunas monens aroma. CTpoeHHE aTOMHOTO
aapa. 3apsI0BO€ U MAacCOBOE YHUCIA. SIepHbIE CUIIbl. DHEPIUsl CBA3UM ATOMHBIX
anep. 3aKOH paJAuMOaKTUBHOro pacnana. Anbda- u Oera-pacnansl. [IpaBuia



cMelleHusd. fAnepHble peakiuu. JleneHue U CHUHTE3 sAnep. faepHas sHepreTuka.
Uctounukn sHeprum ConHua u 3Be3d. Perucrtpanusa sIEpHBIX H3ITYyYCHUMU.
BiusiHue paauoakTUBHBIX M3JIy4EHUM Ha OJKHUBBIE OpraHusmsel. Jlo3umerpus.
DKOJIOrMUECKUE MPOOIIEMBI AIE€PHOU SHEPTETUKH.

KajiengapHo — TeMaTH4YecKoe INIAHMPOBaHUE Kypca

Ne Tema 3aHATHS Conepxxanue

1. Beenenue

2. Crioco0sI OIMCAHUS
MEXaHUYECKOIO
JBIDKEHHUS Kak crmocoObl | OOCyKIeHHe cTaThu caiita Www. elementy.ru o
OITMCAHHUS croco0ax OnMCcaHus IBKEHUS.

(YHKIMOHATBHBIX
3aBUCHUMOCTECH.

3. [IpssMmonuneitHOE
paBHOMepHOE JBHXeHHUE | BeiBoa dopmynbl m3MeHeHHs KoopauHaThl. PabGora B
mo tockoctr? CMOTps | MaJbIX TpyNmax Haj aJrOPUTMOM pEIIeHHS 3a/1ad o
n3 KaKkou TOYKH | YKa3aHHOU TEME.

HaOJIrONaTh. ..

4 OTHOCHTENBHOCTH
JIBUKECHUS. Crnoxenne | PaboTa B MasibIX Tpymnmax Haj CO3JaHUEM aJropuTMa
JIBIDKCHUH. [IpuHIMT | pelIeHns Ka4eCTBEHHBIX M PAcUYETHBIX 3a7ad MO TeMe
HE3aBUCUMOCTH «Mos 3a/1a9a Ha OTHOCUTEIBHOCTE JBMIKCHUS»
TIIBIDKECHUH.

5 Kak u kyma monerena
BUIITHEBAs koctouka? | Pabota B ManbIX rpynmax Haja CO3JaHHUEM aJIropuTMa
Pacuer TPACKTOPUHM | PEUICHUS PACUETHBIX 3a7a4 Ha COCTABJICHUE aBTOPCKUX
JIBIKCHMS T U | 3a/1a4 1o Teme «Mos 3a/1a4a Ha pacyeT JABUKEHHUS Tela,
MEePCOHAXEH  paccka3oB | OPOIIEHHOTO MO/ YIIIOM K TOPU30HTY»

P.Pacns o Mronxaysene.

6 Uctopuueckas
PEKOHCTPYKIIMSI  OIBITOB
Tamies o BrimonHeHne npakTudeckux padoT B MajbIX TPYIINaXx,

MIPE3CHTAINS U OOCYXKJICHUE PE3YJIbTaTOB
ONIPENICIICHUIO0 YCKOPEHUs
g.

7 OnpeneneHue CKOPOCTH

PaBHOMEPHOTO JIBUKEHUS
npu HCITOJIb30BaHUH
TpeHaxXepa «OeroBast
JIOPOKKA. Pemenue 3amannit OI'D o kMHEMAaTHKE.
[IpuHUHIBI paboThI
npubopoB U1
U3MEPEHUS] CKOPOCTEN M
YCKOPEHHUH.

8 Cuna BOJIH, cuna | Utenne u oOCyXJeHHE TEKCTa CTaThbU caiiTa WWW.
yoexaeHus win cuia — | elementy.ru 0 KJaccax cui. O0cyxieHue
¢duznueckas BearunHa? MPOU3BEJICHUN KJIACCUUECKOU JIUTEepaTyphl, B KOTOPBIX

ONMCBIBAIOTCS PA3JIMYHBIE CUIIBI.

o) IlBuxxenne Tena mox | PaboTa B ManmbeIX Tpymmax Haj CO3JaHHEM alropuTMa
JNEUCTBUEM  HECKOJIbKUX | PEIIeHHs] KAauyeCTBEHHbIX M  pacyeTHBbIX  3ajad,
CHII COCTaBJIEHHME aBTOPCKUX 3adad no teme «Mos 3amaua




Ha [IPUMEHEHUE 3aKOHOB HbproToHa»

10

JBr>xeHue
CBSI3aHHBIX TEIl

CUCTCMBI

Pabora B MaibIx rpynmax Haj OTpabOTKOHM alroputma
pelIeHusl 3a/Jad Ha NPUMEHEHUE 3aKOHOB HproToHA.
CocraBiieHHE U pEUIEHHE ABTOPCKHUX 3aJay [0 TEME:
«Mos 3aa4a Ha TpUMEHEHUE 3aKOHOB HbproToH)

11

JnHamuka
PaBHOMEPHOTO JBHKEHUS
MaTepUaIbHON TOYKH IO
OKPY>KHOCTH.

Paborta B mainbIx rpynnax Haja oTpaOOTKOW ajaroputma
pelIeHusl 3a/ad Ha NPUMEHEHUE 3aKOHOB HproToHa.
CocraBiieHHE U pelIeHHWE aBTOPCKHUX 3a7ad IO TEME:
«Mos 3aa4a Ha TpUMEHEHUE 3aKOHOB HbroToH)

12

Hcropus pa3BUTUA
MIPEACTABICHUI 0
Bcenennoil. ConneuHas
cHhcTeEMA. JIBr>xeHue
IUIaHET U UX CIIyTHUKOB.
Crpoenue U SBONIONUA
Bcenennoii.

OO6cyxaeHue J0KIaJ0B U MPE3eHTAlMil yJaluuxcs Ha
TeMy. «lcropus  pa3BUTHS  TNPEACTABICHUM O
Bcenennoii». M3yueHne pacnoioKeHUs W JIBUKCHUS
IUTAHET C MOMOIIBI0 MOAETH-TEILTYPHUS.

13

OTKpbITUS Ha KOHYHUKE
repa. [IepBbIe
HCKYCCTBEHHBIE
CIIYTHUKHU 3€MJIH.

Paborta B mainbix rpynmnax Haja OTpaOOTKOW ajaroputMma
pelieHus 3a/ad Ha MpPUMEHEHHE 3aKOHa BCEMUPHOIO
TaroteHus. CocTaBlieHHe U pelleHre aBTOPCKHUX 3a7ad
o teme: «Mos 3a1aya Ha npuMeHenne 3BT»

14

Kak BBI sixTy Ha3oBerTe. ..

UreHue u 00CYXICHUE cCTaThU caiita WWW. elementy.ru
O 3aMKHYThIX CHCTEMaX M 3aKOHE COXpPaHEHHUs
nMmynbca. M3ydeHne W aHanM3 MIUTHOCTPATUBHOTO
MaTepHaia Ha npuMmepe MynbThunbMa «lIpuxinouenus
KanuTaHa BpyHrens»

15

PeakTuBHOE IBUXXEHHE B
MPUPOJIE.

OOcyxaeHue OKIaI0B M MPE3CHTAIUA yJaluxcs Ha
TeMy. « PeakTHBHOE IBM)KEHHE B TIPUPOJIEY.

16

Paccnenopanme JITII ¢
MIOMOIIILIO 3aK0OHa
COXpaHEHUs UMITYJIbCa

PaGora B ManbIx rpynmax Haj aJrOpUTMOM pEIIECHUs
3aJady 1O  yKa3aHHOM  Teme  (Ha  mpumepe
BUJICOMATEPHAIIOB U3 UHTEPHETA)

17

Onpenenenue  cpenHei
MOIIHOCTH 4YeJIOBEKa 3a
CYTKH.

Pemenne »skcrepuMeHTaIbHBIX 3ajad. BeinoiaHeHue
MPAKTHYECKON paboThl B MAJIBIX IPYIIAX, 00CYXKIEHHE
pe3yNbTaTOB.

18

Pacuer W3MEHEHUS
MEXaHUYCCKOW  DHEPIHH
0ackeTOONBLHOrO Msg4a 3a
JIMH yIap/CepHIo ynapoB
u rpadguveckoe
MPEICTaBICHUE

3aBHCUMOCTH H3MEHEHHS
SHEPrUU OT KOJHYECTBA

yAapoB

[MpakTnueckas paboTa B MalbIX TpyNmax, pacuer
HOTPEIIHOCTA TPSIMBIX M KOCBEHHBIX HM3MEPEHHH.
[Moctpoenne rpaduka 3aBUCHMOCTH  W3MECHEHHS
SHEPrUM OT KoJu4ecTBa ynapoB. IIpeseHTamus wu
o0cyXJIeHIE pe3ylbTaToB padoT.

19

«OrmpeneneHne LEHTPOB
Macc pa3MyYHBIX  Tel
(Tpu cioco6a)»

Pemenune »skcnepuMeHTanbHBIX 3a1ad. BelnoiaHeHue
PaKTUYECKON pabOThl B MalbIX IPYIIax, 00CYXJIeHUE
pE3YJIBTaTOB.

20

[lpumeHeHne  TPOCTHIX
MEXaHU3MOB B
CTPOUTEIBHCTRE! oT
3eMJISTHKH J10 Hebockpeba

OOcyxieHue JTOKJIaJ0B U MpEe3eHTAlUil ydyalmuxcs Ha
TeMy. «lIpuMeHeHne TNpPOCTBIX MEXaHU3MOB B
TexHUKe». M3ydyeHMe M aHajau3 WIUTIOCTPATUBHOTO
MarepHaia Ha nmpuMepe MyasTuiIbMoB «Hebypalka u
I'ena ctpost nomy», «Magarackap»

21

Bunel MagTHUKOB M HX
KOJICOaHUIA.

Urenue u 00CyXJIcHUE CTaThH caiiTa WWW. elementy.ru
0 BHJIaX KoyieOaHMi U MasTHUKOB. V3yueHue u aHanm3




PE3YJIbTATOB SKCIICPUMCHTOB C MAATHUKAMMU.

22 Pabora B MaibIXx rpynnax HaJ ajJrOPUTMOM PEIICHHS

Uto nepenocut BoJsiHA? 3aJady = MO0 yKazaHHOM  Teme  (HA  mpuMepe
BHJICOMATEPUAJIOB U3 UHTEPHETA)
O6¢ C€HHME JOKJIAJ0B M IIPE3CHTAIUM ydJalluXcs Ha

23 KonebarenbHbie CHCTEMBI y_)KH A A P L yHai

temy. «KonebarenbHple cHCTEMBI B TIPUPOJE U
B MPUPOJIC U TEXHHUKE
TEXHHUKEY.

24 Kak HCCIICI0BAIIN
CBETOBBIE sIBJICHUS U Kak | OOCyXJIeHHE JOKIAI0OB U MPE3CHTAIUN yJaliuxcs Ha
UX HcchaeayroT Tenepb. | TeMmy. «lMccinenoBanue cBeToBbIX sBIeHUN». Pabora B
WsroTtoBnienne  MojenH | MajbIX TPyIax HaJ MOJETBIO KaJIel 10 CKoTa.
KaJeH a0 CKoIIa.

25 DKcrepUMeHTaTbHAs Pemienne  sKkcriepuMEHTanmBHBIX  3a7ad  (Cco3/laHue
IIpOBEpKa 3aKOHA | yCTAaHOBKHM). BbInonHeHue mnpakTtuyeckoil paboThl B
OTPaKEHHUS CBETA. MaJIbIX Tpynmax, 00CyXJIeHUE Pe3yIbTaTOB.

26 Pemienne sKcnepuMEHTAIBHBIX 3a4ad. BeINoJiHEeHHE
«M3mepenne mnoxazareins N

PAKTHYECKON pabOThl B MAJIBIX IPYIIAX, 00CYXKIEHNE
MIPETOMIICHHUS BOBI»
pe3yIbTaTOB.

27 Kax otnuyatorcs | Pabota B MaJbIX rpymnmnax. Pemenue
MOKa3aTesn AKCTIEPUMEHTAIIBHBIX 33/1a4, OOCYXICHUE PE3yIbTaTOB,
MPETOMJICHUSI  I[BETHOTO | TOCTPOCHHE TPaPUIECKON 3aBHCHMOCTU IOKa3aTels
CTEKJIa MPETOMIICHHUS CBETA OT €r0 YacTOTHI.

28 ITornomenne u .

Urenue u 00CYyXI€HHE CTAThH caiita WWW. elementy.ru
HCIyCKaHUE CBETa

0 BHUJAX ONTHUYECKUX CHEKTPOB U MX MPUMEHECHUH K
aromamu.  OnThYeckue

XUMHUYECKOMY aHAJIN3y COCTaBa TEJl
CIIEKTPBI.

Pemienne skcriepuMeHTaIbHBIX 3ajad. BelmoaHeHue

29 Mameperne KIIA [IPAKTUYECKON §6OTBI B MaJBIX T Hnax o0CyxXIeHue
COJIHEUHOU OaTapeun p p pymax, YK

pe3yJIbTaTOB.

30 Binsaue
paalOaKTUBHBIX OOcyxieHrne TOKJIaJ0B M MPE3CHTAIMN yJaluxcs Ha
U3JIy4YCHH Ha JKUBBbIE | TeMy. «Paguanus BpeaHas v MoJIe3Has ».

OPraHu3Mbl

31 3ammura
WHIUBUTYaJIBHOTO OO0cyxIeHre MPOEKTOB
MpOEKTa

32 Pemrenne 3ananuit OI'D | Pa6oTa cGopHUK Ord

33 Pemenne 3ananuit OI'D | Pa6oTa cGopHUK Ord

34 Pemenue 3amannii OI'D Pabota cOopHUK O
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