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IlosicHUTeABbHAA 3aMIMCKA

[IporpamMma BHEYpPOYHOH MAEATENBHOCTH «DKCIEPHUMEHTApUil MO (HU3UKE»  SABISAETCS MPOTPaMMOi
00LIEHHTEJVIEKTYaIbHOI0 HANIPABJICHUS

M0 CPOKY peajM3anuu: 2 roja,

10 0COOEHHOCTSIM Pa3BUTHSI: OOIICH;
00bEM yueOHOro BpeMeHn: 68 4acos;
YPOBEHb MPOrpaMMbl: Oa30BBIii;
¢opma o0yuenus: ounas;

PeXuM 3aHATHII: 1 Yac B HEJENIO;
JIaHupyemasi ayauropusi: 12-14 ner.

AKTYaJIbHOCTH CO31aHUS IPOrPAMMBI.

Cornmacho ®I'OC  BHeypouHass  JIeSTEIBHOCTh  paccMaTpuBaeTCsl Kak  CIEHUAIbHO
OpraHW30BaHHAsI JEATEIHHOCTh OOYYaIONIMXCs B pPaMKax BAapHATHBHOM YacTH 00pa3oBaTeIbHOTO
IUTaHa. DJTO COBOKYITHOCTh BCEX BHUAOB JEATEIBHOCTH YYaIIUXCS, B KOTOPHIX peIIeHHE 3a1ad
BOCIIMTaHUS JIOCTUTAETCsI Hanbosee ycrnenHo. BHeypodyHas paboTa Mo mpeaMeTy OpHeHTHpOBaHa Ha
CO3/IaHUE YCIOBHH JUTI He(hOPMaTbHOTO OOIIEHUS YIalINXCsl M IMEET BBIPAYKEHHYIO BOCITUTATEIBHYIO
U COIMANBHO-TIENArOTHYECKYI0 HANpaBICHHOCTh, B YaCTHOCTH CIHOCOOCTBYET BCECTOPOHHEMY
Pa3BUTHIO (PU3NYECKOTO MBITIUICHHS 00yUJaOIIUXCS /-8 KITacCOB.

Taxoke, UCXOAS U3 3aMPOCOB YYACTHUKOB 0Opa30BATEIBHOTO IPOIIECCa: YICHUKOB, POTUTEIICH
BBISICHMJIOCH 3aWHTEPECOBAHHOCTh B HEOOXOIUMOCTH (POPMHPOBAHHUS €CTECTBEHHOHAYYHON KapTHHBI
MHpa y 00y4Jaronuxcst, IPakKTHUYECKUX U HCCIEA0BATEIbCKUX HABBIKOB,

Leas nporpamMmmbl: GopMHUPOBaHUE YCTONYMBBIX 3HAHUH O KypCcy (PH3UKH, HEOOXOIUMBIX IS
MPUMEHEHHsS B MPAKTHUYECKOW NESATEILHOCTH, NMOCTAHOBKH OIBITOB, PEUICHHS 3aAad, U U3y4CHUs
CMEKHBIX TUCIHILIVH, IS IPOJODKEHUS 00pa3oBaHusl.

3axayu nporpamMMmbI:

® [I0JIOTOBKA yYaIUXCs K U3YUYCHHUIO CUCTEMATUYECKOTO Kypca (QU3UKH;

e (opMUpPOBaHHE U PA3BUTHE OCHOB YHTATEIHCKOW KOMIICTCHIINH;

® UCNOJb30BaHME HMH(DOPMAIMOHHBIX TEXHOJOTHHA Uil pelieHus 3aaad  (Ioucka
HeoO0xoauMo# nHGopMaru, 0(GOPMIICHHS Pe3yIbTaTOB PabOThI);

e (opMupoBaHHe YOSKICHHOCTH B IO3HABAEMOCTH OKPYXKAFOIIEr0 MUPA U JOCTOBEPHOCTH
HAyYHBIX METOJIOB €r0 U3Y4CHHUS,

e (dopMUpOBaHHME Yy Y4YalIUXCS YMCHHUU HAONIOIATh MPHUPOJHBIC SIBICHHUS W BBITIOJIHSITH
ONBITBI,  JabopaTopHbie  PabOTBI ¥  OKCIEPUMEHTAIbHBIC  MCCICIOBAHUS  C
WCIIOJIb30BAHUEM H3MEPUTEIBHBIX MPUOOPOB, IUPOKO MPUMEHSEMBIX B MPAKTHUECKOU
KHU3HU;

e (opMupoBaHHe YOSKICHHOCTH B TIO3HABAEMOCTH OKPYKAIOIIEr0 MUPA U JIOCTOBEPHOCTH
HAYYHBIX METOJIOB €r0 M3Y4CHHUS;

® BOCMHUTaHME MHULMATHBHOM, OTBETCTBEHHOM, LIE€IE€YCTPEMIICHHON JMYHOCTH, yMEoIe
MIPUMEHSTh, MTOJIYUEHHBIN 3HAHHS U YMEHUS B COOCTBEHHOM MPaKTUKE.

[IporpamMmma «OKcnepuMeHTapHil Mo (QHU3MKEe» OCHOBAHA Ha AKTUBHOM NEATENbHOCTH JETEH,
HampaBJICHHON Ha 3apOKICHHE, HAKOIJIEHUH, OCMBICIIEHHE W HEKOTOPYH CHCTEeMaTH3aIUio
¢u3nveckoit uHGOpMaIHH.

JlaHHas  mporpaMMa  MNeJarorM4ecku  mejecoodopasHa, T.K. OHa  oOecrneyuBaer
Pa3HOCTOPOHHIOID  MPOMNENEBTUKY  (PU3MKH, TO3BOJISET HCIOJB30BaTh B  WHAMBUIYAILHOM
MO03HABATEIBHOM OIbITE PeOCHKA Pa3JInUYHbIE COCTABIISAIOLINE €ro CrocoOHOCTEel; 0OJbIlIOe BHUMAHUE
ynensiercss (OPMHUPOBAHUIO HABHIKOB BBHITIONHEHHUS TBOPYECKUX M JIAOOPATOPHBIX PabOT, pEIICHHUIO
yrIIyOJIeHHBIX 3aj1a4 10 (PU3MKe, YTO COCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIKUXCS TPAKTHUECKUX U
HCCIIeIOBATEIbCKIX HABBIKOB.



IIporpaMmMa BHeYpPOYHOIi 1eATeJbHOCTH «JKCIIEPUMEHTAPHIil o pusuke» 1isa 7-8 Kiacca
COCTABJIEHA HA OCHOBE MPOrpamMm:

1. IlpumepHoil OCHOBHOW 0Opa30BaTENBLHON MPOrpaMMbl OCHOBHOTO 00LIeEr0 0O0pa3oBaHUS
(pemenne denepanbHOro y4eOHO-METOINYECKOTO0 OOBEAMHEHHS IO 00IIeMy 00pa30BaHMIO,
npoTtokon ot 08.04.2015Ne 1/15);

2. Amropckoil mporpammel mo ¢usuke A.B. IlepbimknnHa Bxoasmeid B cOOpHUK paboumx
nporpamMm «IIporpammer  oOureoOpazoBarenbHbIX yupexaeHui: ®dusuka, 7-9 kiaccay,
cocraBurens: E.H. Tuxonosa «IIporpammsl o0mieo0pazoBarenbHbIX yupexaeHui: dusuka ,
7-9 xmaccan.- M. [Ipoda, 2015.

B MBOY «COIIl Ne 36» BHeypouHasi NesTEIbHOCTh OyJEeT pealn30BHIBATHCS Yepe3 4acTb,

bopMuUpyEeMyIO YIaCTHHKaMH 00pa30BaTEIbHBIX OTHOIICHUH.
7 xkaacce: 1 4 B Henemro, Bcero 34 gaca.
8 kiace: 1 4 B Henemo, Bcero 34 4Jaca.

IlnanupyeMsble pe3yibTaThbl OCBOCHHS IPOrPaMMbl BHEYPOUHOH AeATEIbHOCTH
«IkcnepumenTapuii no pusuke» B 7-8 Kiaccax.

Peanu3zanus nporpaMMsbl ClIOCOOCTBYET JTOCTHIKEHUIO CIEIYIOIINUX Pe3y/bTaToB:

JInyHOCTHBIE:

B chepe muuHOCTHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBUM ydarnxcs:

e yueOHO-TI03HABATENIbHBII MHTEpEC K HOBOMY y4e€OHOMY MaTepualy U crocodam perieHus
HOBOM 3a7a4H;

e OpUEHTAIMSl HAa MOHUMAaHUE NMPUYUH ycliexXxa BO BHEY4eOHOH AeATeIbHOCTH, B TOM 4HCJE Ha
CaMOaHaJIU3 M CAMOKOHTpPOJIb pe3y/bTaTa, Ha aHaJIM3 COOTBETCTBUS pE3yJbTaTOB TPeOOBaHUSIM
KOHKPETHOM 3a71a4u;

e CIIOCOOHOCTH K CAaMOOIIEHKE Ha OCHOBE KPUTEPHEB YCIEIIHOCTH BHEYUEOHO! NS TEIbHOCTH;

Obyuarowuiica noay4um 603MOHNCHOCMb Ol POpMUPOBAHUSL:

e BHYTPEHHEN MO3UIMU IIKOJbHHKA HAa YPOBHE MOJOKUTEIBHOIO OTHOUIEHUS K IIKOJIE,
MMOHUMAaHHUsI HEOOXOAMMOCTH YYEHHS, BBIPAKEHHOTO B MpeoOiaJaHuu yueOHO-TI03HABATEIbHBIX
MOTHBOB U MPEANOYTEHUHU COLUATBHOIO CIIOC00a OI[CHKU 3HAHUIA;

e BBIPQKEHHOM YCTOWYHUBOM y4eOHO-TTO3HABATEIIPHON MOTHBAIIUH YUCHUS;

e YCTOMYMBOTO y4eOHO-I03HABATEIILHOTO HHTEpeca K HOBBIM OOIINM CIIOcO0aM pelIeHus 3a/1a4.

MeranpeameTHbIie:

B cdepe peryasiTHBHBIX YHUBEpPCAIBbHBIX YU€OHBIX IEHCTBUN ydaIIUXCs:

e [IJJAHUPOBATh CBOM JICUCTBUS B COOTBETCTBUU C MIOCTABICHHOM 3a/1a4eil U yCIOBUAMHU €€
peanu3aluu, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

e YUYUTHIBATh YCTAHOBJICHHBIC MTPABUJIA B TNIAHUPOBAHUU U KOHTPOJIE CIoco0a pelieHus;

* OCYLIECTBIISATh UTOTOBBINA U MOIIATOBbII KOHTPOJIb M0 PE3YJIbTATY;

e OLICHUBATH MPABUIILHOCTD BBINOJHEHUS JEUCTBUS Ha YPOBHE aJICKBAaTHOU pETPOCIEKTUBHOM
OIICHKH COOTBETCTBUS PE3yAbTATOB TPEOOBAHUSM JaHHOM 3a7auu U 331a4HOM 001acTH;

e 3JICKBATHO BOCIIPUHUMATH MPEUIOKEHUS U OLCHKY YUUTENEH, TOBAPUILIEH, POAUTENEH U
JIPYTUX JIOJIEH;

e pa3nMuaTh CIOCO0 U pe3yNnbTaT ACHCTBHUS.

Obyuarowuiica noay4um 803MONCHOCHb HAYYUNCAL:

e B COTPYJTHUYECTBE C YUYUTEIIEM CTaBUTh HOBBIE YUeOHBIC 3a/1a4H;

e TIPOSIBIISATH TIO3HABATEILHYIO HHUIIMATUBY B Y4€OHOM COTPYAHHUYECTBE;

® CAMOCTOSITEIILHO aJIEKBATHO OLIEHUBATH MIPABUIILHOCTD BBIIIOJIHEHHUS IEVCTBHS U BHOCUTH
HE0OX0IMMbIE KOPPEKTHUBBI B UCTIOJTHEHHE KaK 10 XOAY €r0 pealn3allid, TaKk U B KOHIIE JeHCTBHSL.



B cdepe no3naBaTeJIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yUaIIUXCS:

e OCYIIECTBISTH MOUCK HEOOXOIMMOM MH(OPMAITMHK IS BBITIOJHEHNUS BHEYYEOHBIX 3aJaHUN C
MCIOJIb30BAHNEM YUEOHOH JIMTEPATYpPhl U B OTKPHITOM MH(POPMALIMOHHOM IIPOCTPAHCTBE,
SHIMKIIOTIEINH, CIPAaBOYHUKOB (BKJIIOUAs HJIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM IIPOCTPAHCTBE
NHurepHera;

e OCYIIECTBIISTH 3aMKCh ((PUKCALNIO) BHIOOPOUYHOM HHPOPMALIUU 00 OKPYKAIOIIEM MUPE U O
ce0e caMoM, B TOM YHCIIE ¢ ToMoIIbio nHCTpyMeHToB UKT;

e CTPOUTH COOOLIEHUS, IPOEKTHI B YCTHOM U MUCbMEHHOU (popme;

e IPOBOJUTH CPAaBHEHHUE U KJIACCU(PHUKALIUIO MO 33aHHBIM KPUTEPUSIM;

e YCTAHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBA3H B U3y4a€MOM KpYre SIBJICHUI;

e CTPOUTH PACCYXKJEHUS B (POPME CBSI3H MPOCTHIX CYXKJACHUN 00 00BEKTE, €r0 CTPOCHUH,
CBOMCTBaXxX U CBS3aXx;

Obyuarowuiics NOIYYUM 803MONACHOCHb HAYYUMbCA.!

e OCYIIIECTBIISITh PACIIUPEHHBIN MOUCK MH(GOPMAIIUH C UCIIOJIB30BAHUEM PECYpCOB OMOIMOTEK U
cetu IHTEpHET;

e 3aMKCHIBaTh, PUKCUPOBATH MHPOPMAIINIO 00 OKPYKAIOLIUX SIBJIEHUSAX C IOMOLIBIO
nactpymentoB UKT;

e OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOU (hopMme;

e OCYIIECTBIIATH BBIOOP Hanbosee 3PPEeKTUBHBIX CTIOCOOOB PEIICHHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUI;

e CTPOUTH JIOTUYECKOE PACCYKJIEHUE, BKIIIOYAIOIIEe YCTAHOBICHHE MPUUYNHHO-CIIECTBEHHBIX
CBsI3€i;

e MOT'YT BBITH Ha TEOPETUUYECKHI YPOBEHb PEIICHHUS 3a]au: PEIICHHE TI0 OTPECIIEHHOMY
IJIaHY, BJIaJICHUE OCHOBHBIMU IIPUEMAMH PEILIEHUS, OCO3HAHMS AEATEIbHOCTH 110 PEIICHUIO 3aJa4H.

B cdepe koMMyHHMKATHBHBIX YHUBEPCAIBHBIX YUCOHBIX ACHCTBUN yUalTUXCSI:

e 4JICKBaTHO MCMOJIb30BaTh KOMMYHHUKAaTUBHBIE, IPEK/IE BCETO — PEUYEBBIE, CPEACTBA IS
pelIeHUs pa3IMYHbIX KOMMYHUKATUBHBIX 3a/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIeHHE, BIaIeTh
JTUATOTHYECKON (hOPMON KOMMYHUKAIIMH, UCTIONB3Ys, B TOM YHCie cpeacTBa U mHCTpyMeHThl KT u
JUCTaHLIMOHHOTO OOIIEHUS;

e JIOIIYCKaTh BO3MOYKHOCTb CYIIECTBOBAHHUS Y JIFOJAEH Pa3IUYHbIX TOUEK 3PEHUSI, B TOM YUCIIE HE
COBIA/IAIOIIUX C €ro COOCTBEHHOW, M OPUEHTUPOBATHCS HA TIO3UIIMIO MApTHEpa B OOIICHUU U
B3aMMOJICIICTBUY;

* YUUTBHIBATH Pa3HbIE MHEHUS U CTPEMUTHCA K KOOPAMHALIMYU PA3IMYHBIX TO3UIUHI B
COTPYIHUYECTBE;

¢ (hopMyIHpOBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO;

e JIOTOBApUBATHCA U TPUXOTUTH K 00IIEMY PEIICHUIO B COBMECTHOM JIESTENIbHOCTH, B TOM YHUCIIE
B CUTYal[UU CTOJIKHOBEHUSI HUHTEPECOB;

06)/'{61}01/{/;141/70}1 noydyum 603MONCHOCMb HAYYUMbCAL:

e YYUTHIBATh U KOOPAUHUPOBATH B COTPYAHUYECTBE OTIUYHBIE OT COOCTBEHHOMN MO3UIIMH APYTUX
JIIOCH;

e YUYUTHIBATh Pa3HbIE MHEHHUS U MHTEPECHI U 0OOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

e IOHUMATh OTHOCUTEIBHOCTh MHEHHUH U TIOJIXO0B K PEIICHUIO MTPOOIEMBI;

e API'YMEHTHUPOBATH CBOIO MO3UIINIO U KOOPIAUHUPOBATH €€ C MO3UIUAMU TAPTHEPOB B
COTPYIHHYECTBE MIPH BHIPAOOTKE OOIIETO PElICHHS B COBMECTHOM JesITENFHOCTH;

e 3371aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OpraHu3alu COOCTBEHHOM NesTeNbHOCTH U
COTPYIHUYECTBA C MMAPTHEPOM;

e OCYIIIECTBIISATH B3aMMHBIN KOHTPOIIb U OKa3bIBATh B COTPYTHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHble:
— OpHEHTHpOBATbCSA B SIBJICHUAX U OOBEKTAaX OKPYKAIOIIET0 MHpa, 3HATh I'PAaHUIBI MX



IIPUMEHHUMOCTH;

— TIOHHMMATh OIpeaeseHus (PU3MUECKUX BEJIMYMH U IOMHUTH ONPEEISIoNne (JOpMyIbI;

— TIIOHMMATh KAaKUM (HU3MYECKUM MPUHIMIIAM W 3aKOHAM TOIYUHSIOTCS T€ WM HHbIE
O0OBEKTHI U SABJICHUS IPUPOIBI;

— 3HaAHME MOJIENIM MOUCKA PEIICHUH I 3a1a4 10 (HU3HKE;

— 3HaTh TEOPETUYECKHUE OCHOBBI MATEMATHUKHU.

— IpUMEeYaTh MOJENH SBJIECHUN U 00BEKTOB OKPYKAIOILIEr0 MUPA;

— AHaJU3MpOBATH YCIOBUE 33/1a4U;

— nepedopMyIUpPOBATH M MOJCIUPOBATE, 3aMEHSATH HCXOTHYIO 3a/1a4y IPYTOW;
— COCTaBJIATH IUIAH PEIICHUS;

— BBLJABUI'AaTh U HNPOBEPATH NpeaAIaracMbI€C IJIsI pCIICHUS TUIIOTE3bI,
— BJaA€Tb OCHOBHBIMH YMCTBCHHBIMHU OIICpallvsIMU, COCTABJIAIONIMMHU MMOUCK PCHICHUA
3aga4u.

Copep:xaHue MpPorpaMMbl BHEYPOUHOIi 1eATEJIbHOCTH
7 kaacce

Beenenue. BeogHoe 3anstue. [lenn u 3agaun kypca. Texanka 6€30macHOCTH.

PoJib 3KcTIepUMeHTA B :KM3HM YeJI0BeKa.

Teopus: VI3y4uTh OCHOBBI TEOpHUHU TIOTperHOCTel. [TorpenTHOCTH MPSIMBIX ¥ KOCBEHHBIX
U3MEPEHUH, MAKCUMAJIbHAS MTOTPEIIHOCTh KOCBEHHBIX U3MEPEHUH, YUET MOTPEIIHOCTEN U3MEPEHNN
npu noctpoeHuu rpaduxos. [IpencraBiaeHue pe3ynabTaToB U3MepeHuii B hopme TabIuIl U rpa@uKoB.

Ipaxmuxa: OCHOBBI TEOPHH TIOTPEITHOCTEH PUMEHSITH TPU BBIMOJHEHHH SKCIIEPUMEHTATEHBIX
3a/1a4, TPAKTUIECKUX padoT.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

[IpuBouTH TIpUMEPHI OOBEKTOB M3ydeHHUs (Ppu3uku (puznueckue sBICHUS, (HU3MUECKOE TEo,
BelecTBO, ¢uzudeckoe mosie). Habmonate u aHanmm3upoBaTh (Gu3nueckue sBieHUS ((pUKCHpoBaThH
W3MEHEHHUS CBOMCTB 00BEKTOB, CpaBHUBATH MX U 000011aTh). [I03HAKOMHUTHCS ¢ IKCIIEPUMEHTATLHBIM
METO/IOM HCCIIEIOBaHMUSI TPUPOJIBI (BOCIPOU3BOAUTH, (PUKCHPOBATH H3MEHEHHUS CBOICTB OOBEKTa,
aHanu3upoBaTh. COopka MpuOOPOB M KOHCTpYKIUH. Mcrosib30BaHHE H3MEPUTEIBHBIX MPHUOOPOB.
Boinonnenue n1abopatopHbIX U MpaKTUYECKUX padoT. JIMarHoCTWKAa M YCTpaHEHUE HEUCIIPaBHOCTEN
pubopoB. BeicTpanBanue runote3 Ha OCHOBAHUU UMEIOIINXCS JaHHBIX.

MexaHnuka.

Teopusa: PaBHOMepHOE U HEpaBHOMEpPHOE JBIDKEHUE. ['paduueckoe mpecTaBiIeHUE TBUKCHHUSL.
Pemenune rpaduueckux 3amad, pacueT NyTH U CpelHEH CKOPOCTH HEPABHOMEPHOTO JBMXKCHUS.
[Tonsite unepuuu u uHepTHOCTU. LlenTpoOexnas cuna. [IpuMmenenne naHHBIX PU3NYECKUX TOHATUN
B JKU3HEJEATENbHOCTH YesoBeka. Cuja ynpyrocTH, cuiia TPeHHs.

Ilpaxmuka: ViccnenoBaHHMe 3aBHCHUMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEW B MPYXKHHE, OT
crenenn Aegopmanuu npyxussl. OmnpeneneHue kodpuIMeHTa TpeHuss Ha TpuOoMeTpe.
HccnenoBanue 3aBUCUMOCTY CHIIBI TPEHUS OT CHIIBI HOPMAJIbHOTO JTaBJICHHUS.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMeNbHOCHIU.

Anamu3 Ttabnun, rpagukoB, cxeM. [lowck oObsicHeHUs HabmoAaeMbIM coObITHAM. OmnpeneneHue
CBOMCTB HpHUOOPOB IO uepTekaM U MOJENAM. AHajiM3 BO3HHUKAIOIIUX MPOOJIEMHBIX CHUTYaIHil.
N306pakaTh cucTeMy KOOPJIUHAT, BBIOMPATh TEJIO OTCUETAa U CBSA3BIBATH €0 C CUCTEMON KOOPIUHAT.
Hcnonp3oBaTh CUCTEMY KOOPAMHAT Ui M3y4YeHHs NPSMOJMHEHHOro apikeHus Ttena. COopka
npuOOpOB M KOHCTPYKLUH. Vcnonap30BaHne U3MEPHUTENbHBIX MPUOOPOB. Brinonnenue 1abopaTopHbIX
U TpaKkTU4ecKuxX paboT. J[MarHoCTMKa M yCTpaHEHHE HeUclpaBHOCTEH mpuOopoB. BeicTpanBanue
TUIOTEe3 HAa OCHOBAHWHU UMEIOIIMXCA JNaHHBIX. KOHCTpyHWpoBaHue W MojenupoBaHue. BwinoiHeHue
3aJJaHU{ TI0 YCOBEPIICHCTBOBAHUIO MPUOOPOB. PazpaboTka HOBBIX BApHAHTOB OMBITOB. Pa3zpaboTka u
MpOBEpKa METOJUKM OSKCIIepUMEHTalIbHOW paboTel. PaGora B Manblx rpynmax. AHAJIM3HPYIOT,
BBIOMPaOT M OOOCHOBBIBAIOT CBOE pelleHue, AercTBus. [lpencraBieHue pe3ylbTaToB MNapHOH,
IPYIIOBON AEATENBHOCTU. YYacTue B IHAJIOTe B COOTBETCTBUHU C NMPaBHIIAMH PEUEBOTO MOBEICHHUSL.



I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH [lackans, THAPOCTATHYECKOE IaBIICHUE, COOOIIAOIINECS
COCY/Ibl, TUJIPABINYECKUE MAIITUHBI.

Ilpakxmuxa: 3a0auu: BBHITAJKUBAMOINIAS CHJIA B PA3IMYHBIX CHCTEMax; MPUOOpHI B 3ajadax
(cooOmaronuecst CoCy/Ibl, THAPABINYECKAE MAIIMHBI, PhIYary, OJIOKK). DKCIEPUMEHTATbHBIC 3aaHHS:
l)uzmepenue cuiibl Apxumenaa, 2)u3MepeHrne MOMEHTA CUJIbI, ACUCTBYIOIIETO HA pblyar, 3)U3MepeHue
paboThI CHITBI YIIPYTOCTHU MIPH MOABEME TPYy3a C MTOMOIIBIO MTOIBHYKHOTO MU HETIOABMYKHOTO OJI0KA.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

Anamu3 tabmun, rpagukoB, cxeMm. I[lomck oObscHeHHss HabmrOmaeMbIM coOBITHSIM. OmpeneneHue
CBOMCTB MNPHOOPOB MO dYepTek)aM H MOJCNISIM. AHaJIN3 BO3HUKAIOIIMX MPOOJIEMHBIX CHUTYyalHi.
COopka mpuOOpPOB W KOHCTPYKIUH. McCnonp30BaHWE W3MEPHUTEIBHBIX MPUOOPOB. BrImoiHeHNE
71a00paTOpHBIX M MPAKTUYECKUX padoT. JIMarHocTMKa M yCTpaHEHHE HEMCIPAaBHOCTEM NpuOOpOB.
BricTpanBanue rumnore3 Ha OCHOBAaHUM UMEIOIIUXCS NaHHBIX. KOHCTpyHpoBaHHEe M MOJCIUPOBAHUE.
PaboTta B manbix rpymnmnax. AHaJIU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE, JCUCTBUS.
[IpencraBinenne pe3ynbTaTOB IMApPHOM, TPYNIOBOW JaesiTenbHOCTH. I[loAroToBka cooOmeHut u
JTOKJIa/I0B. YUacTue B JUAJIOTE B COOTBETCTBUH C MPABHIAMH PEUEBOTO MOBEICHUSI.

CrarTuka.

Teopus: bnoxk. Peruar. PaBHOBecHe TBEpABIX TE. Y CIIOBUS PaBHOBECHS.. MOMEHT CHUJIBI.
[TpaBusio momenToB. LlenTp TsoxecTu. MccnenoBanre pa3muyHbIX MEXaHUYECKUX CUCTEM.
KombOuampoBaHHbIE 3a1a4H, UCTIOIB3YS YCIOBHS PABHOBECHS.

Ilpakmuka: VI3roToBNeHNE pabOTAIOIICH CHCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHU.

Amnanu3s Tabnui, rpaduxos, cxem. [lonck oObsicHeHHs HaOMIOAaeMBbIM COOBITHAM. OTnpeneneHne
CBOMCTB HpUOOpPOB MO UEpPTEKaM U MOJENsAM. AHaINW3 BO3ZHUKAIOIIUX MPOOJEMHBIX CHUTYaIU.
HaGmrogaTe aeiicTBrue mpocThiXx MexaHU3MOB. [103HaKOMUTBCS ¢ PU3MUECKON MOJAEIBIO «abCOTIOTHO
TBEpHOE Tenoy. Pemarh 3aiaun Ha MPUMEHEHHE YCIOBUs(MpaBuia) paBHOBecHsl pbiyara. [IpumensTsb
ycioBue (TpaBUJIO) paBHOBECHUS pblyara Juis OOBACHEHUS NEHCTBUS PAa3IMYHBIX HHCTPYMEHTOB,
UCIOJIb3YyeMbIX B TexHHMKe U B ObiTy. COopka mnpuOopoB u KoHCTpyKuui. Hcmonb3oBanue
M3MEpUTENbHBIX NpUOOpOoB. BrimosHeHne naboOpaTOpHBIX U MpaKTUYeCKUX padoT. JluarHoctuka u
yCTpaHEHHE HeHCIPaBHOCTEH MpruOopoB. BeicTpauBaHue runoTe3 Ha OCHOBAHUN UMEIOLINXCS JAHHBIX.
KoHnctpynpoBanue u MojaenupoBaHue. BrinonHeHne 3aaHuil MO YCOBEPIIEHCTBOBAHUIO MPUOOPOB.
Pa3paboTka HOBBIX BapHaHTOB OMBITOB. Pa3paboTka M mpoBepKa METOAUKH IKCHEPUMEHTATbHON
paboTHI.

PaGora B Manbix rpymnmax. AHaJIM3UPYIOT, BBIOMpArOT U OOOCHOBBIBAIOT CBOE peIleHUE,
neiictBus. [IpeacrapieHue pe3yinbTaToOB MApHOM, TPYIIIOBON AesaTeNbHOCTH. [loAroToBKa COOOIICHMI
u 10k1a10B. OCyIIEeCTBISIOT CaMOOIICHKY, B3aMMOOIICHKY JESTEIbHOCTH. YdYacThe B [Uajiore B
COOTBETCTBUU C NMPABUIAMU PEUEBOTO MOBEICHUSI.

8 kuacce

TenioBbie sIBJICHHS.

TemnoBoe pacmmpenue Tten. Ilpoueccel mnaBiaeHWss W OTBEPACBAHMS, WCIAPEHUS U
KoHJeHcanuu. Temnonepeaaya. BinaxxHocTh BO3lyxa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmronenue tasgHus nbjaa B Boe. 2. CKOPOCTH HCHApEHHUS Pa3TUYHBIX
xuakoctei. 3. TernnoBsie ABUTaTeNH OyIyIIETO.

Jlabopamopuvie pabomwi: 1. VI3MeHeHUs UIMHBI Tela MPU HArpeBaHUM M OXJIXKICHUH. 2.
OtnuBka mapaduHOoBOro conpatuka. 3. Habmionenwe 3a mnaBieHweMm ybaa 4. OT 4ero 3aBHCUT
CKOPOCTh UCTIapeHUs KUAKOCTH? 5. HaOmroneHne TerionpoBOAHOCTH BObI U BO3AYXA.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

CamocToaTenbHO (POpMYIHUPYIOT TO3HABATEIBHYIO 3a/lady. YMEIOT C MOMOIIBI0 BOIPOCOB

,Z[O6LIBE[TB HEAOCTArOUIYIO I/IH(I)OpMaI_II/IIO. Hcnons3oBanue HU3MCPUTCIIbHBIX HpI/I60p0B. Brinonnenue
J'IaGOpaTOpHLIX U HNPAKTUYICCKHUX pa60T. I[I/IaFHOCTI/IKa U YCTpaHCHHC HCHCHpaBHOCTCﬁ HpI/I60p0B.
BLICTpaI/IBaHI/IC I'uIoTe3 Ha OCHOBAHHMHM HMMCIOIIMUXCA JaHHBIX. KOHCpr’I/IPOBaHI/IC U MOJCIIMPOBAHUC.
BrinoaHnenue 3agaHuil Mo YCOBCPIICHCTBOBAHHUIO HpI/I60p0B. Pa3pa60T1<a HOBBIX BApUAHTOB OIIBITOB.



PazpaboTka u mpoBepka METOAMKH SKCIEPUMEHTaIbHOM paboTel. Pabora B Manbix Tpynmax.
AHanu3upyroT, BEIOMPAOT U 000CHOBBIBAIOT CBOE pelieHue, aeiictBus. [lpeacraBienue pe3yibTaToB
[IApHOM, TPYIIIOBOM JEATEIBHOCTU. YYacTHE€ B AUAJIOre B COOTBETCTBUU C IPABHIIAMHU PEYEBOIO
IIOBEJICHUS.

DJIeKTpHYecKHe sIBJICHHUS.

Muxkpomup. Moaenu atoma, cymecrBoBasiumne 10 Hayana XIX. ctopust OTKpBITUSA U IEUCTBUS
raJlbBaHMYECKOro »dyeMeHTta. Mcropust co3nmaHust anekrpodopHor wmamuabl.  OnbiT  Bosbra.
DNEKTPUUYECKUHN TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: 1. Mogenn atomoB. 2. [anbBaHMueckue 3J€MEHTHL. 3. DIeKTpoOpHOi
MamuHbl. 4. OneiTel BonbTa u ['ansBaHu.

Jlabopamopuvie pabomol: 1. Co3aHue ralbBaHUYECKUX IEMEHTOB U3 MOJPYYHBIX CPEICTB. 2.
DNEeKTpUUYECKUN TOK B )KUJKOCTSIX CO3AHUSI «30JI0TOTO KIIFOUUKA .

Xapaxkmepucmuka 0CHOBHbIX 6UO08 OesIMENbHOCU.

VYrpaBnsitoT CBOEHl MO3HABATEIbHON M Y4YEOHOM JEATEThHOCTHIO TOCPEJACTBOM TOCTAHOBKHU
L[eJel, TUIAaHWPOBAHUS, KOHTPOJIS, KOPPEKIUH CBOUX JAECUCTBUNH M OLIEHKU YCIIEIIHOCTH YCBOEHHUS.

CpaBHHBAIOT CHOCOO0 W pe3ylbTaT CBOUX JACHCTBHUA ¢ 00pa3lioM — JIUCTOM COIMPOBOXKICHHUSI.
Oo6HapyxuBarT OTKJIOHeHHs. OOyMBIBAIOT MPUUYUHBI OTKIOHEHUH. OCYIIECTBIAIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJIb.

Hcnonb3oBaHne HM3MEpPUTENbHBIX MPUOOPOB. BbimosHeHue 1a0OpaTOPHBIX U MPAKTHUECKUX
pabor. JluarHocTHKa M YCTpaHEHHE HEWCIIPaBHOCTEH TMpuOOpoB. BricTpamBanue rumore3 Ha
OCHOBAaHUU NMCHOIIIUXCA JAaHHBIX. KOHCTPYI/IpOBaHI/Ie 158 MOJI@J'II/IpOBaHI/Ie.

aﬂeKTPOMaFHI/ITHBIC ABJICHUA.

MarnuTHoe T0Jie B BemecTBe. MarHuTHas aHoMainus. MarHuTHeie Oypu. PasHOBHAHOCTH
ANEKTPOU3MEPUTEIBHBIX TPHOOPOB. Pa3HOBUIHOCTH JIEKTPOABUTATEIICH.

Jlemoncmpayuu: 1. HarnaaHOCTh MOBEACHUA BEIIECTB B MarHUTHOM mnoJje. 2. [Ipe3entammu o
MarHuTHOM TMoOjie 3eMJIM HW O MarHuTHeIX Oypsax. 3. JleMoHcTpamusi pa3HOBUAHOCTEH
ANEKTPOU3MEPUTENBHBIX TPHUOOPOB. 4. HarmsamHoCTh pa3sHOBUAHOCTEH AJIEKTPOIBUTATEIICH.

Jlabopamopuwsie pabomui: 1. UccnenoBanue pa3anyHbIX AIEKTPOU3MEPUTEITBLHBIX TPHOOPOB.

Xapakmepucmuxa 0CHOBHbIX U008 OesTMeTbHOCMIUL:

VYrpaBiastoT CBOCH TMO3HABATEILHONW M Y4EOHOW MAEATENbHOCTBIO TOCPEJICTBOM IOCTaHOBKH
1eneH, MIAaHUPOBAHUSA, KOHTPOJS, KOPPEKIMH CBOUX JIEHCTBHH M OIEHKH YCIICIIHOCTH YCBOCHHS.

CpaBHuBaT crnoco0 W pe3yldbTaT CBOUX JACUCTBHIA € 00pa3lloM — JHCTOM CONPOBOXKIACHUS.
OO6napyxuBaT OTKIOHeHH. OOIyMBIBAIOT MPUYMHBI OTKIOHEHUH. OCYIIECTBIISIIOT CAMOKOHTPOJIb U
B3aUMOKOHTPOJIb.

OnTnyeckne sABJICHUA.

HcTouHnKM cBETa: TEIUIOBBIE, JIIOMUHECLEHTHBIE, MCKYCCTBEHHBIE. I3roToBiIeHHME KaMmepsl -
oOcKypa U ucciieJoBaHue H300paXKeHUs ¢ MMOMOILBI0 MOoJiend. MHOTOKpaTHOE N300paskeHue MpeiMeTa
B HECKOJIbKUX IUIOCKUX 3epKaiax. V3roTOBUTH MEPUCKON U € €ro MOMOIIbIO TPOBECTH HAOIIOACHUS.
[IpakTyeckoe HCIONB30BAaHME BOTHYTBIX  3€pKal. 3pUTEIbHBIE MIUIIO3UH, IOPOKIAEMbIE
IIpeJIOMIIEHHEM cBeTa. Mupaxu. PazButne BOJIOKOHHOW onTukU. Mcnosp30BaHME 3aKOHOB CBETa B
TEXHHUKE.

Hemoncmpayuu: 1. Paznuunble UCTOYHHMKM cBeTa. 2. M300paxeHue mpeaMmera B HECKOJIBKHUX
IUIOCKUX 3epkanax. 3. M3o0paxeHne B BOrHYThIX 3epkanax. 4. Mcnosnb30BaHNe BOJIOKOHHOW ONTHKH.
5. YerpoiicTBo ¢oToamnmnapaToB, KHHONIPOEKTOPOB, KAJIEHJ0CKOIIOB.

Jlabopamopnwvie pabomsi: 1. 3roToBieHne Kamepsl - 00CKypa U UCClIeIOBaHHE U300paKeHUs ¢
oMot Mozenu. 2. I[IpakTudeckoe NpuMeHEeHNe III0CKKUX 3epKai. 3. [IpakTuueckoe ncnop30BaHue
BOTHYTHIX 3epKai. 4. I3rotoBieHue nepuckona u HabJIOJeHNUS C TTOMOIIBIO MOJIEIIH.

Xapaxmepucmuxa 0CHOBHbIX 8U008 0esMeENTbHOCU.

VYrpaBisioT CBOEH MO3HABATENbHOM W Y4eOHOH JAEATENIbHOCTBIO MOCPEICTBOM MOCTAaHOBKU

ueﬂeﬁ, IUTaHUPOBAHUA, KOHTPOJIA, KOPPCKIHU CBOUX JIENCTBUH M OIICHKHU YCIICITHOCTU YCBOCHUH.
Brigensior u (I)OpMyJII/IpyIOT IMMO3HABATCIbHYIO LCJIb. Br1Iensa0T KOJIMYeCTBEHHbBIC XapaKTCPUCTUKU



00BEKTOB, 3a7aHHbIe coBaMH. [IpUHUMAIOT MO3HABATEIBHYIO IIENIb U COXPAHSIOT €€ MPU BHITIOJIHEHUH
yueOHbIX AericTBuil. OCO3HAIOT CBOU JeicTBUA. VIMEIOT HABBIKM KOHCTPYKTHBHOTO OOIIEHHS B MAJIbIX

rpymnmnax.

YesioBek U npupoaa

ABTOMaTHKa B Hamen *ku3Hu. [Ipumepsl HCNOIb30BaHUS ABTOMATHYECKUX YCTPOMCTB B HAyKe,
Ha Tpou3BOACTBE M B ObiTy. CpenctBa cBsizu. Pagmo u TeneBupeHue. ANbTepHATUBHBIE HCTOYHUKU
sHepruu. Buasl snextpocraHimii. Heo0XoaMMOCTh  SKOHOMHMU — NPUPOAHBIX  PECYpCOB U
WCIIOJIb30BaHUSI, HOBBIX SKOJIOTMUHBIX U 0e30macHbIX TexHoJoruil. Hayka u 6e30macHOCTD o 1eH.

Hemoncmpayuu: 1. oToMaTepualbl U CIANIBI IO TEME.

Jlabopamopusie pabomul: 1. 3yuenue 1eMCTBUN CPEICTB CBS3H, PAJUO U TEIIEBUICHUS.

Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

CamocrosaTensHO  (OPMYIHPYIOT TO3HABATEIBHYIO 3a/lady. YMEIT (WId Ppa3BUBAIOT)

CIOCOOHOCTH C MOMOIIBIO BOIIPOCOB JI0OBIBAaTh HEIOCTAIOILYI0 HH(POPMALIHUIO.

®opmbl OpraHu3anuu o6pa3oBaTeIbLHOI0 Mpoluecca:

— TpynmnoBasi;

— WHJUBUyaJIbHAS,

— (poHTaNBHAS.

Benyumme TexHoJioruu:

Hcnonb3yroTcss 3JI€eMEHTHl CIAEAYIOIIMX TEXHOJIOTHM: TMpOeKTHasl, MpPOOJIEeMHOT0 OOydeHus,
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBILUICHHUS, TPOOJIEMHOTO TUAIOTa, UTPOBasl.

OcHOBHBIE MeTOIbI PA0OTHI HA YPOKe:

Benymumu meronamMu oOydeHuUs SIBISIFOTCA: YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTHYeCKOIro
MOZEIUPOBAHNUS, AKCHOMATUYECKUI METO.

@®opMbl KOHTPOJISI:

Tak kak 3TOT Kypc SBISETCS [ONOJHUTENbHBIM, TO OTMETKAa B Oalgax HE CTaBUTCA.
VYuamuiicss yuuTcs olieHUBaTh ceOs M APYTHX caM, YTO MO3BOJISET Pa3BUBATh YMEHUs CaMOaHalIM3a U
CIIOCOOCTBYET Pa3BUTUIO CAMOCTOSTEIbHOCTH, KaK CBOMCTBY JIMYHOCTHU Y4aILlErOCs.

BblsiBlIeHHE IPOMEKYTOYHBIX M KOHEUHBIX PE3yJbTaTOB YYAIIMXCS IPOUCXOIUT YEepes3
IIPAKTUYECKYIO IeATEIIbHOCTD; 3aU€THbIE PAOOTHI:

e TeMaTHYeCKasl MOJ0OPKa 3a7ay pa3IMYHOTO YPOBHS CIIOXKHOCTH C IPEICTABICHUEM Pa3HBIX
METOJIOB pPEIICHHS B BUJIC TEKCTOBOT0 TOKYMEHTA, Mpe3eHTalnu, (JII-aHuMAHH, BHI€0POJINKA
i Web — crpanunubi (caiira)

® BHICTABKA MIPOCKTOB, MPE3CHTALINH;

® JIEMOHCTpAIUsl IKCIICPUMEHTA, KAYeCTBEHHON 3a/1a4 ¢ KAYECTBCHHBIM (YCTHBIM WJIM B BHUJIC
NPUJIOXKECHHS, B TOM YHCJIE, IPE3CHTAllMCH) OMHMCAaHUEeM Tpollecca Ha 3aHATHH, (ecTuBaje
AKCTIIEPUMEHTOB; (PU3NUCCKUEC OJTUMITAAJIBIL.



KaneﬂnapHO-TeMaanecxoe IJIAHUPOBAHUE 7 Kiacc

Ne Kosmuectso
Tema 3ansTHS
n/ 4acoB .
Ne OcHoBHbIE BU/IbI YUEOHOH AEATEIBHOCTU
1| TEOp | MpaKTh
usi Ka
1. Beenenue (14) [TpuBOAUTE IPUMEPHI OOBEKTOB M3yYCHUS
1 1 BBognoe 3anstue. llenmu w busuku (dpuznueckue SIBJICHUS,
3aJla4uu Kypca. 1 ¢du3uveckoe Teno, BEmecTBo, Gpusnyeckoe
Texuuka 0€30IMaCHOCTH. nosie). Habmomath u  aHaTU3HPOBATH
2. PoJb DKCIIEpHMEHTA B KH3HM YeoBeKa (34) usndeckne  sBieHus  (GUKCHPOBATH
) 1 Cucrema €IUHUI, IIOHATHE O 1 NU3MCHCHUA CBOIICTB 06”I>GKTOB,
IPSIMBIX U KOCBEHHBIX H3MEPEHUSIX CpaBHUBATH 120 u 00001waTh).
dusnueckut SKCIIEPUMEHT. Ilo3HakOMHUTBECA C SKCIICPUMCHTAJIbHBIM
Bunel puznyeckoro skcrneprMeHTa. MCTOJIOM HACCJICIOBAHNA PpUPOIBI
2 2 | IlorpemHocts u3MepeHHUs. Bus 1 (BOCTIPOM3BOIUTH, (bukcupoBaTh
MOTPEIIHOCTEN n3MepeHus. Pacyér U3MEHEHUS CBONCTB 0o0BeKTa,
TTOIPEITHOCTH U3MEPEHUSL. anaimmsupoBatb. (COopka TIPUOOPOB U
KOHCTPYKIIUH. Hcnonws3zoBanue
WU3MEPUTEIIBHBIX TPHOOPOB. BeIToMHEHME
7a00paTOPHBIX W TPAKTUYECKUX PAOOT.
3 3 JlabopaTopHas pabota 1 Junarnocruka u yCTpaHEHue
«M3mepenne o0bemMa  TBEPIOTO HEHCIIPpaBHOCTEN puOOPOB.
tena». llpaBunma  odopmiieHus BricTpauBaHue TrumoTe3 Ha OCHOBaHUH
71a00paTOPHOU PabOTHI. UMEIOIINXCS TaHHBIX.
3. Mexannka (84) Anann3 Tabmun, rpadukos, cxeM. ITonck
4 1 PaBHOMEpHOE W HEpaBHOMEpPHOE 1 OOBsICHEHUSI HAOJII0/IaeMbIM  COOBITHSIM.
ABHIKCHUSA. Onpenenenue CBONCTB MPUOOPOB IO
5 5 I'padmueckoe MpeJICTaBJICHHE 1 yeprexam u MOJIETISIM. Amnanus
JIBUKCHHUSI. BO3HUKAIOIIUX MPOOJIEMHBIX CHUTYaIHil.
Pemenune rpaduueckux —3anad, H3o6paxaTh CUCTEMY KOOPJIMHAT,
7 7 | pacyeT MyTH U CpPEAHEH CKOPOCTH 1 BBIOMpATh TEJNO OTCUETa U CBS3BIBATh €ro
HEPaBHOMEPHOTO JIBHKCHHUSI. ¢ cuctemMoil koopauHaT. Mcmonb3zoBaTh
[TonsiTHe WHEPUMH W HHEPTHOCTH. CUCTEMY KOOpPAMHAT JJs  HM3yYCHHUS
8 4 Lentpobexnas cuna. [Ipumenenue 1 IPSIMOJIUHEITHOTO JIBUKCHHUSI Tera.
JMAHHBIX (U3HYECKUX TIOHATHH B COopka mpubOpoB U  KOHCTPYKIUH.
KU3HEJESITEIILHOCTH YeJIOBEKA. Hcnonb3oBanue U3MEPHUTENbHBIX
9 5 | Cuna ynpyrocy, cuna Tperus 1 npubopoB. BeinonHenne 1ab0paTopHbIX U
TlabopatopHas pabota MPAKTHYECKUX padoT. [[Haerocha u
«MccaenoBanme 3ABHCHMOCTH yCTpaHEHHE HEHCIPABHOCTEH MPUOOPOB.
10 6 | cum ynpyroctu, BosHuKaomiel B 1 BricTpanBaHue TrumoTe3 Ha OCHOBAaHUU
NpYKHHE, OT CTenerH edopMaIu UMEIOITUXCS JTaHHBIX. KOHCprI/IpOBaHI/IS
TYKHHBIY. U MoJielMpoBaHue. BrimonHenue 3amaHuit




II0  YCOBEPIIEHCTBOBAHUIO  HPUOOPOB.
Pa3paboTka HOBBIX BapHaHTOB OIIBITOB.
Pa3paborka u  mpoBepka  METOIUKHU
OKCIIEPUMEHTANbHON paboTel. Pabora B

Ha6opaT0pHag paGOTa MAaJIbIX rpymmiax. AHaJII/IBI/IpyIOT,
11 7 | «OmnpeneneHue ko3¢ dunreHTa BBIOMPAIOT U OOOCHOBBIBAIOT ~ CBOE
TPEHHs Ha TPUOOMETPEY. pewenune, aeiictBus.  IIpeacraBinenue
pe3yiabTaToB napHoM, TPYIIIOBOM
NESATeIbHOCTH. YUacTue B JUAJIOTE B
COOTBETCTBMU C TIPABWIAMH PEUEBOIO
MOBEJICHUSI.
JlabopaTopHas paborta
12 8 «HccnenoBanue 3aBUCHUMOCTH
CHJTBI TpeHUs oT CHJIBI
HOPMaJIBHOTO JTaBJICHUSI.
4. I'mapocratuka (124)
13 1 | [ImoTHOCTH. 3agaua naps ['mepona.
Pemenne 3amay  MOBBINICHHOMU
14 2 | CTIOXKHOCTH Ha pacyeT IUIOTHOCTH
BCINCCTRA. — Ananu3 tabnuu, rpapukon, cxem. [louck
Pewenne  sajaq  NOBBILIEHHOH OObBSICHEHHS HAOIIOMAEMBIM COOBITHSM.
15 3 | CTOXKHOCTH Ha pacyeT IUIOTHOCTH Omnpezenenre CBOMCTB HPUOOPOB IO
BCILICCTBA. yepTexam U MOJIEJISIM. Ananus
16 4 HapieHne XHIKOCTH U rasa. 3akoH BO3ZHUKAIOIIUX MPOOJIEMHBIX CHUTYyaIuil.
1lackans. COopka mnpuOOpPOB H  KOHCTPYKIIHM.
17 5 | Coobraromuecs COCYIBbL. Hcnons3oBanue U3MEPUTEIIBHBIX
18 6 JlabopaTopHas paborta npuOopoB. BrimomHeHne 1a00paTopHBIX U
«M3rotoBnenue Monenu GpoHTaHa npakTHUeckux pabor. J[luarHoctuka u
19 7 JlaGoparopHas paborta yCcTpaHEHHE HEHCIPABHOCTEH MPUOOPOB.
«M3rotoBnenue monenu GpoHTaHa» BricTpauBaHue rurmnoTe3 Ha OCHOBaHUH
3akod Ilackans. JlaBienue B UMerIIMXcs JaHHbIX. KoHcTpynpoBaHue
20 g | KWAKOCTSAX M rasax. U MojenupoBanue. PaGota B MaibIx
['unpaBnuyeckue MalvHbL. rpynmnax. AHaIU3UPYIOT, BBIOMPAIOT U
CooOmaromuecs COCypl. 000CHOBBIBAIOT CBOE pEIICHUE, JICHCTBUSL.
21 9 BriTankuBaromas cuia. 3akoH IIpencraBienne  pe3ynbTaToB — MApHO,
ApxuMera. rpynmnoBoi aesrenbHocTd. lloarotoBka
TlaGopaTopHas pabota coOoOImeHn u JOKJIaN0B. YyacTue B
22 | 10 | «BprrankuBaromias cuia. 3aKOH AMAJIOTe B COOTBCICTBUM € TpaBHIAMH
Apxumesar. pPEYeBOro MOBEICHUS.
23 | 11 bnok 3anau Ha 3akoH [lackains,
3aKOH Apxumena.
oa | 12 bnok 3anau Ha 3akoH [lackains,
3aKOH ApxuMmena.
5. Craruka (104) Ananu3 tabnun, rpadukos, cxem. [louck
00bsicHEeHUS HAOIIOAaeMbIM  COOBITHSIM.
25 1 | brok. Ppryar. 0 . 6
npeAeeHne CBOMCTB NIpuOOPOB MO
PaBHOBecue TBepAbIX Te. Y CIOBUS YepTexam i MOIETISIM. AHaIu3
26 2 | paBHOBeCHs. MOMEHT CHIIBL. BO3HUKAIOMIUX MNPOOJIEMHBIX CUTYaIHi.
1IpaBHI0 MOMEHTOB. Habmonate JIENCTBHE IIPOCTBIX
27 | 3 | Uentp Tsoxectu. Mcenenosanune MEXaHH3MOB. [T03HAKOMMTECS c




PA3IINYIHBIX MEXAHUYICCKHUX CUCTCM.

28

KoMOuHUpOBaHHBIC 3a/1a4H,
WCIOJIb3Ys YCIOBHS PABHOBECHSL.

29

KoMOuHUpOBaHHBIC 3a/1a4H,
WCIIOJIb3Ys YCIOBHS PABHOBECHSL.

30

Pabora Hag mpoekToM «BIIOKm».
JlaboparopHas paboTa
«M3rotoBiienre paboTaroiei
cucreMbl 0510k0B». Odopmienne
paboTHI.

31

PaboTa nag npoexktoM «biaokmy.
JlabopaTtopHnast pabota
«M3rotoBiieHre padboTaromiei
cucteMbl 6510k0B». OdopMmieHue
paboTHI.

32

Pabota nag npoexktoM «biaokmy.
JlabopaTtopHnast pabota
«M3rotoBiienre paboTaroIen
CHUCTEMBI OJIOKOBY.

33

Odopmnenue paboThI.

34

10

3anura npoeKToB.

¢u3nueckoii  MOAEIbIO «abCOoIIOTHO
TBEpAOE Teno». Pemarb 3agaun  Ha
MIPUMEHEHHE ycnoBuUsi(TpaBuIia)
paBHOBecHs pblyara. [IpumeHsTs ycinoBue
(mpaBwiIO) paBHOBECHUSI  pblyara st
00BsICHEHUs NENCTBUA Pa3IUYHBIX
WHCTPYMEHTOB, UCTIOJIb3YEMBIX B TEXHUKE
u B ObITY. COopka mnpubopoB u
KOHCTPYKIIUH. Hcnons3zoBanue
WU3MEPUTEIIBHBIX MPUOOPOB. BrImomHeHME
7a00paTOPHBIX M TMPAKTHYECKHX pPadoT.
Jnarnoctrka 51 YCTpaHEHUE
HEWCIIpaBHOCTEN puoOPOB.
BoicTpanBanue rumoTre3 Ha OCHOBAHUU
UMEIOIMXCs JaHHbIX. KoHCTpynpoBaHue
Y MOJIETIMPOBAaHUE. BhINOMHEHNE 3a1aHil
[0  YCOBEpIIEHCTBOBAaHUIO  NpHOOPOB.
Pa3paboTka HOBBIX BapUaHTOB OIBITOB.
Pa3paboTtka u mpoBepKa  METOIUKU
9KCIIEPUMEHTAIbHOU PaboTHI.

PaboTa B MaybIx rpynmnax. AHaTU3UPYIOT,
BBIOMpPAIOT ¥ OOOCHOBBIBAIOT ~ CBOE
pemienne, neuctBus. I[IpencraBienue
pEe3yIabTATOB MMapHOH, TPYIIOBOM
nearenbHOCTH. [loarotoBka cooOIeHnii
noknanoB. OCyLIECTBISIOT CaMOOIICHKY,
B3aMMOOIICHKY JEATEIbHOCTU. Y4YacTue B
Jajiore B COOTBETCTBUM C MpPaBHIIaMHU
pPEUeBOro MOBEICHUS.




KaJIeHz[apHO-TeMaanecxoe INIAHUPOBAHHE 8 kiace

Ne KonnuectBo
Tema 3ansTHS
i/ No 4acoB XapakTepucTrka BUJOB ACSITEIBHOCTU
n B TEOp | MpaKTu o0yyaromuxcs
usi Ka
1. BBenenue (14)
1 1 BBomnoe 3anarue. llenu wu
3aJa4M Kypca. 1
Texnuka 6€30MaCHOCTH.
2. Tensosbie siBjenusi (12 4)
PaznooOpaszue TETJIOBBIX
2 1 | sanenwmit. TemoBoe pacuiupeHue 1
TeJ.
TlaGopatopHas pabora CamocTosaTensHO dhopmynupyroT
3 2 | «3MeHenuWs [UIMHBI Tela IPH 1 TMO3HABATENLHYIO  3a7ady.  YMET ¢
HarpeBaHuM ¥ OXJKIACHUN. HOMOIIIBIO BOIIPOCOB J0OBIBATH
Temnonepenaya  HaOmronenne HENOCTAIOTIYIO MH(DOPMALIHIO.
4 3 | reruonposoaHOCTH BOJIBI - 1 Hcnons3oBanue U3MEPHUTEITBHBIX
BO3/IyXa. npuOopoB. BrlinonHenne 1ab0paTopHbIX U
JlaGopaTopHas paGota MPaKTUYECKUX padoT. HHafHOCTHKa "
. A «3Mepenne VEITBHOI . YCTpaHEHHE HEUCIPABHOCTEH MPUOOPOB.
TEeILTOSMKOCTH pa3IHYHBIX BricTpanBanne THNOTE3 Ha OCHOBAaHUU
BEILIECTRY. uMeronxcs TaHHbIXx. KoHCTpynpoBaHue
IInaBicHHe W  OTBep/CBaHMUE. Y MOJIeTIMpOBaHME. BhINOMHEHNE 3a1aHui
6 5 | JlabopatopHas paGora «OTIUBKa 1 MO YCOBEPIIEHCTBOBAHUIO  NPHOOPOB.
TapaUHOBOTO COMIATHKAY Pa3paboTka HOBBIX BapUaHTOB OIBITOB.
TaGopatopaas pabora Pa3paboTka u mpoBepka  METOAMKH
7 6 | «HaGmogeHne 3a  IUIABICHHEM 1 SKCIIEpUMEHTAIbHOW paboTel. PabGoTta B
IBIa» MaJbIX rpymnmax. AHanu3upymoT,
PellcHne oMMMINANHbIX 3a1ad BBIOMPAIOT n 000CHOBBIBAIOT ~ CBOE
8 ! Ha ypaBHEHHUE TEIIOBOrO OasiaHca 1 PCIICHNE,  JCHCTBHA. HpeHCTaBHeHHf
Pemenne onuMmuagHbIX 3ama4 Pe3yJIbTaTOB T1apHOM, TPYIIOBOH
9 8 Ha PACUET TEILIOBHIX ITPOLECCOB 1 NEeSTEbHOCTH. YdYacTHe B JHAIOTE B
10 9 | JlaGoparopms kprcramorpadu, 1 COOTBETCTBUU C MPaBWJIAMU PEUEBOTO
MOBE/ICHUS.
Ucnapenne u konnencauus. Ot
11 | 10 | gero 3aBUCHT CKOPOCTh HCIIApEHUS 1
JKAOKOCTU?
Cocras atMocdepsl,
12| 11 HaOI0IeHUE nepexoja 1
HEHACBIIEHHBIX napoB B
HAaCBIIIICHHBIE.
13| 12 BraxxHocTh BO3/lyXa Ha pa3HBIX 1
KOHTHHEHTAX
3. DuaexTpuyeckue siBjaeHus (84) YhpaBisoT CBOEH II03HABATEIBHOM U
14 1 MHKPOMHP- Moneau aToMma, 1 yqe6H0171 I[GSITGJ'IBHOUCTLIO IOCPEIACTBOM
CYLIECTBOBABIIIKE 10 HaYajIa XIX IMOCTAHOBKH 1eJeHu, IUIAHUPOBAHUA,
15 ) I/ICTOpI/IH OTKPLITUS H HeﬁCTBHH 1 KOHTPOJIA, KOPPCKIUHU CBOUX ﬂeﬁCTBHﬁ u
raJJbBaHUYECKOTO DJIEMEHTA OLCHKH YCIICIITHOCTH YCBOCHHUA.
16 ; HcTopust co3/anus 3MeKTpohOPHO#H 1 CpleHI/IBVaIOT crocod M pe3ynbTaT CBOMX
MAIITHHBI nectBuii ¢ oOpa3oM —  JTUCTOM




17 OneiTel Bonbra. Dnekrpuueckuii 1 COIIPOBOXKICHUS. OOHapyKUBaIOT
TOK B DJIGKTPOJIUTAX. oTkioHeHUs1.  OOQyMBIBAIOT  MPUYHHBI
18 Pemenune onmuMmuamHpix 3a1ad Ha 1 OTKJIOHEHU. OcymiecTBIsOT
3aKOHBI TIOCTOSIHHOTO TOKa CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.
Habnroenue 3aBucuMoCTH Hcnonbs3oBanue HU3MEPUTEIIBHBIX
CONPOTUBIICHUS IPOBOJAHUKA OT npubopoB. BeimonHeHne 1a00paTOpHBIX U
TEMITePaTypHI. MPaKTHYECKUX pabor. J[luarHoctmka u
JIaGoparopHas paboTa yCTpaHEHHE HEHWCIPABHOCTEH MPUOOPOB.
<<OHpeZ[€JI€HI/Ie CTOUMOCTHU BBICTpaPIBaHI/Ie THIIOTE€3 Ha OCHOBAaHHU
HspaCXOHOBaHHOﬁ DJIEKTPOIHEPIrun NMCIOIIUXCS TaHHBIX. KOHCprHPOBaHPIe
IO MOIITHOCTH TIOTPEOUTEIIS U TIO 1 MOJICTMPOBAHUE.
CYCTUUKY».
19
20 Pemenue ONMMIHAHBIX 3272 1
Ha TEIJIOBOE JICHCTBHUE TOKA
4. DJaexkTpoMarHuTHbIE sABJIeHUs (34) VIpaBisAioT CBOCH II03HABATENBHOW U
21 DJeKTPOMAarHUTHBIE SIBJICHUSL. 1 yueOHOHI JIEATENBHOCTBIO  TIOCPEICTEOM
DNIEKTPOU3MEPUTENLHEIE IIPUOOPEL. TMOCTAHOBKM  HEICH,  ITaHUPOBAHNAL,
99 Marnuthas anomans. MarauThsic | KOHTPOJIAA, KOPPEKINA CBOMX NCUCTBUM
6ypu OIICHKHU YCIENIHOCTH YCBOCHHSL.
CpaBHUBaAIOT cioco0 M pe3ylbTaT CBOUX
JIeHCcTBU ¢ 00pa3roM —  JIUCTOM
Pa3sHOBHIHOCTH COTIPOBOXKICHUSI. OG6HapyXHBaOT
23 3IIEKTPOIBUTATEIICHA. 1 oTkioHeHusl.  OOayMBIBAIOT — MPUYUHBI
OTKJIOHCHUIA. OcCy1iecTBISIOT
CaMOKOHTPOJIb U B3AUMOKOHTPOJIb.
5. OnTnueckue siBjieHus (74)
24 Hctounuku  cBeTa:  TEIUIOBHIE, 1
TIOMUHCCICHTHBIC VYhpapisitor cBO€ 1MO3HABATEJIbHOW U
OKCIEPUMEHT HabumozieHye. yueOHOM AEATEeTHbHOCTBhIO TOCPENCTBOM
25 MmuoroxparHoe n3obpaxenme MOCTAHOBKH  IIeJIeld,  IUIAHUPOBaHUS,
fipeaMeTa B HCCKOJIBKUX ILIOCKHX KOHTPOJIS, KOPPEKIUU CBOUX JEHCTBHIA U
scpkajiax. OIICHKHU YCIIEIIHOCTH YCBOCHUSL.
26 N3roToBUTh MEPUCKON H C €ro BbIIC/ISOT - (bopMyTHpyIOT
TOMOILBIO IPOBECTH HAOIIIOACHHUS M03HABATENbHYIO  LEllb. Boiensior
27 IIpaxTnyecKkoe HCHONTb30BaHNE KOJINYECTBEHHBIE XapaKTePUCTUKU
BOTHYTBIX 3E€pKaJl 00BEKTOB, 3a/IaHHBIC CIIOBaMHU.
3puTenbHbIE WILTIO3HH, [IpyHMMaOT TMO3HABATEIBHYIO I1ENb H
28 MOPOXKJAaEMBbI€ MPETOMIICHUEM 1 COXPAHSIIOT €€ MPH BHITIOJHEHUN Y4EOHBIX
ceera. Mupaxu. neiictBuil. OCO3HAIOT CBOM  JIEHCTBUS.
. Hmerot HABBIKU KOHCTPYKTHUBHOTO
29 Pa3BuTHE BOJOKOHHOM ONTHKHU. 1 OBILIEHNs B MAJTBIX IPYIIIAX.
30 Hcnonb30BaHKe 3aKOHOB CBETA B 1

TCXHHUKEC




6. YesoBek u mpupoaa (44)

31

ABTOMATHKA B HaIlleH KU3HU . 1

32 Panno u teneBunenue 1
33 AJbTEpHATUBHBIE UCTOYHUKHU 1
SHEpruu. Buasl 2eKTpOCTaHINM
Hayka cerongus. Hayka u
34 YK it YK 1

0€30I1aCHOCTH JIFOIEH.

CaMocTOATEIBHO (bopmynupyroT
IIO3HABATEIbHYIO 3ajady. YMewT (win
pPa3BUBAIOT) CHOCOOHOCTH C IOMOUIBIO
BONPOCOB  J0OBIBATH  HEJOCTAOLIYIO
MH(pOpPMALHUIO.




IIpuiaoxenue 1
Kpurtepun onenkn 1a00paTopHbIX padoT MM ONBITA - HCCJIEOBAHUS

Kpumepui

AxkypaTHOCTb 0(OopMIIeHUS (ONHCaHuE) padOThI

Hanwnuune pucyska (cXembl) YCTaHOBKH ¢ 0003HAYCHUEM U3MEPSEMBIX BEITHUNH

Hannune npaBuiabHBIX U3Mepenuii (opopmieHne n3mepeHuii B Tabiuie, B BuIe rpaduka)

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

Hanuuue pa3BepHyTOro BbIBO/A, OTPAXKAIOIIETO CYHTHOCTh U3y4aeMOT0 SIBJICHUS C yKa3aHUEM
KOHKPETHBIX PE3yIbTaTOB

IIpunoxenue 2

Kpurtepun ouneHkH 321U ThI IPOEKTA

Kpumepuii

Martepuan 10oCTyIeH U Hay4eH, UJIeu pacKpbIThl. KauecTBeHHOE M3JI0KEHHNE COAep KaHMsI: YeTKas,
rpaMOTHas peyb, epecka3 TeKCTa (JOMyCKaeTCsl 3aUUThIBAaHUE IIUTAT); Hanboiee BaXKHbIE MOHATHS,
3aKOHBI U (POPMYIIBI AUKTYIOTCS JJIs 3aIHCH.

Hal".]'[f[I[HOC IMpEaACTAaBJICHUE MaTCpHralia (C HCIIOJIb30BAHUEM CXEM, IIepTe}KCI\/'I, PUCYHKOB,
HCIIOJIb30BaHHUEC HpCSCHTaHI/II/I)

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

KadgecTBeHHEBIE OTBETHI Ha BOIIPOCHI cnymaTeneﬁ 10 TEMC

Yetko chopMyIupOBaHbI BBIBOIBI




IIpuioxenne 3
IIpumep oTuyeTa o J1a00PaTOPHOI padoTe UM ONBITA - UCCIETOBAHUIO

Tema: « »
(OtBeuaet Ha Bompoc: "llo kakomy noBoy aenanu?")

Henan:
(OtBeuaet Ha Bonpoc: "Jlns yero nenanu?" BakHO NOMHUTB, YTO UIMEHHO Ue/lb PadOmvl HaAYenueaem
Ha 6b1600bl, KOTOPHIC BB JIOJDKHBI CAETaTh B KOHIE TaHHOW pa®oThl. Llenb M0omKHA COOTBETCTBOBATH
BBIBOJIaM, a BBIBOJIBI - TIOCTABJICHHOH IIE€TIH. )

OdbopynoBanmue:
(OtBeuvaer Ha Bompoc: "UTo HeoOXxoaumo uisi BbIMOJIHEHUsT paboThl?", a Takxke "Uem Hayumnmch
I0JIb30BaThCs 3a BpeMsl BBITIOJIHEHUSI paboThI?")

Xoa paGoThI:
(OtBeuaetr Ha Bompoc: "Uro nmenmanmu?" Ilo cymiecTBy, 3TO KpaTKHil KOHCIEKT BaIlMX ACUCTBUHM C
oObekTaMu U oOopynoBaHMEM. XoJ paboThl 3aaéTcs B METOAMYECKUX YKa3aHUSX B pasjeie
"Metoauka BBITIOJHEHHS paboThl". "MeTtoauka" - 3T0 TO, YTO AOJHKHBI caenarh. "Xoa paboTel" - 31O
TO, UTO c/eNanu B peanbHOCTH. KoHeuHO, 00BIUHO OHU COBMAaatoT!)

Pe3yabTarsl:
(OtBevator Ha Bompoc: "Urto nHabmomamu?" Wmm: "Uto peructpuposanu?’ Hano mnpusectu
KOHKPETHBIC ONMCAHHS CBOMX HAOIIOJCHUN WIIM KOHKPETHBIE PE3yIbTaThl MPOBEAEHHBIX U3MEPEHUH,
BBIp2)KCHHBIC B COOTBETCTBYIOMMX mHppax. JInbo caenaTh 3apucOBKH MPEmapaToB W PUCYHKOB. )
BapuaHThI TpecTaBIeHHs Pe3yIbTaTOB:

1. Onucanue sABICHUS.

2. Tabnuua.

3. Pucynok. HeoOxomuMo moamucath Ha3BaHWE PUCYHKA W CIelaTh 0003HAUYEHMsSI €T0 Ba)KHEUIIIHMX
JeTajieH.

BriBoabI:

(OtBeuator Ha Bompoc: "Uto monsmm?" OTBedas Ha 3TOT BONPOC CIAEAYET HCXOIUTh W3 IICNIH
nabopaTopHOl paboThl. DTON pabOTON BBl UYTO-TO JOJIKHBI OBUIM J0Ka3aTh, BOT U HAIIMILIUTE, YTO )K€
MMEHHO BBI JI0Ka3aJIH.)

[Mpuaoxenne 4
Peduiexcusi odydaromerocs (B KOHIE J1a00paTOPHOii padoThI)

v' s noxan(a), ymo...

v' 6bla10 UHMeEpecHO...

v' 6b1710 mpyoHo...

v menepb A Mozy...

v' A noyyecmeosan(a), ymo...

v’ anpuobpen(a)...

v' A Hayvunca(-nace)...

v’y MeHfl 1oAy4unocs ...

v’ meHs yoususno...

v’ menepo A xouy...




Cnucox nCcTOYHNKOB HHpOpMaNUHU

1. bapkoBckas C.E. PaGoudas mporpaMma BHEYPOUYHOW JAEATENBHOCTH TO (usmke
«®D3uKa B 3a/1a4ax».

2. bopucosa T.A., Jonckas M.B. PaGouas mporpamMma BHEYpOUHOH JAESTEIBHOCTH TIO
¢usuke «3a cTpaHuamMu yaeOHuka», 2015.

3. 3amauank «COopHUK 3amad no ¢usuke s 7-9 kmaccosy Jlykammk B.U., MBanoBa
E.B., 17-e uzn., M.: «Illpocsemienuey, 2005.

4. 3omotoB B.A. Borpocs! u 3amaun no ¢usuke B 6-7 kinaccax. [locodue s yaurenei.
3-e uzn., nom. u nepepadot. M., [Ipoceemienue, 1970.

5. MunskoBa P.J[., Cupunenko JLK. IlpoBepounsie 3amanus no ¢usuke B 7, 8 u 10

KJaccax cpenneit mkonsl: Ku. as yaurens. — M. [Ipocsemienune, 1992.

6. [lepsimkun A.B. IlpenonaBanue ¢usuxu B 6-7 knaccax cpenHed mkodsl: [locobue
g yaurens/ A.B. Ilepeimkun, H.A. Poauna, X.JI. PomoBckas. — 4-e u3n., mepepad. — M.:
[Ipocemienue, 1985.

7. Cusamkuna B.C. PabGouas mnporpamma BHEYpOUHOH JAEATEIbHOCTH MO (u3nKe
«IBpuctudeckas pusukan, 2016.
8. Tynpunnckuit M.B. KauectBennsie 3amaun no ¢usuke B cpemneit mkone. [locobue

st yauteneit. 3a. 4-e, nepepabor. u gom. M., Ilpoceemenue, 1972.

NHpopManMOHHO-KOMMYHUKATHBHbIE CPEACTBA

1. Bupryanpasie mabopatopHbeie paboTel mo ¢usuke 7-9 kmaccel / ABTopsl: Kympsiosa
T.I'., KynpsiieB A.A., k.¢-m.H. PerxukoB C.b., K.¢.H. I'pszroB A.1O.

2. Ortkpbitas pusuka 2.5, yacts 1.

3. [Ipesentanuu kK ypokaM (pusuku ¢ caiitoB MHTEpHETA.

4, 3aHMMaTeNbHbIE HAy4YHbIC OMNBITHI IS JeTe. [DJeKkTpoHHBIM pecypc]. — Pexum
noctyma: http://adalin.mospsy.ru/l_01_00/I_01 10o0.shtml#Scene_1. - ([lara obparienus 31.08.2018).

5. Komneknus: €CTECTBEHHOHAYUYHbIEC AKCIEPUMEHTBHI. Poccuiickuii

00111e00pa3oBaTeNbHbIN MOpTan [DnekTpoHHbIi pecypc]. — Pexxum moctyma: http://experiment.edu.ru/.
- ([lara obpamienus 31.08.2018).

6. [IpaBuna odopmieHus J1a00paTOpHBIX padboT [DnekTpoHHBIH pecypc]. — Pexum
nocryma: http://kineziolog.su/content/oformlenie-laboratornyh-rabot. — (lara oopamenus 31.08.2018).
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