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IMOSACHUTEJBHAS 3AIIMCKA

[IporpaMva 1o ¢u3MKE HAa YpPOBHE OCHOBHOro oOIIero o0Opa3oBaHU
COCTaBJICHa Ha OCHOBE IOJIOKEHUN M TpeOOBaHMM K pe3yabTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOW 00OpPa30BaTENIFHOM IPOTPaMMBI, MPEACTABICHHBIX B
PI'OC 00O, a Taxxke ¢ y4€ToM peaepatbHOR paboUeii MPOrpaMMbl BOCIIHTAHHS 1
Konuenuuu npenogaBanus yaeOHOTO npeameTa « DU3nkay.

Copepxanue mporpaMmbel M0 (U3MKE HANpaBIeHO Ha (GOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH OOYYaIOIMUXCA W OPraHU3allhi0 H3YYCHHUS
(GHU3MKH Ha JEATEIBHOCTHOM OCHOBE. B mporpamme mo ¢Gu3MKe YYHUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peammsanuu Tpedoanuin ®I'OC OO0 «k
IUTAHUPYEMBIM JIMIHOCTHBIM U METAIPEAMETHBIM PE3yiIbTaTaM 0OyUeHHs, a TAaKKe
MEXXTIPEAMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX y4YeOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHHUs.

[TporpamMma 1o ¢pu3MKE yCTaHABIMBAET paclpeaeicHre yIeOHOro MaTepraa
Mo rogaM oOydeHus (o KjIaccaMm), IpeiaracT IPUMEPHYIO IOCIeI0BaTENLHOCTD
U3YYCHHS TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEAMETHOTO COAEPMAHHSI H
yuéTe BO3PACTHBIX 0COOEHHOCTEHN 00YUaIOIHXCSl.

[IporpamMa mo ¢u3uke paszpaboTaHa € IENBI0 OKa3aHHUA METOIUICCKOH
IIOMOIIH YYHUTENIO B CO3JaHUU paboUue mMpoTrpaMMEI 110 YIeOHOMY IIPEAMETY.

®dusuka ABIETCA CHCTEMOOOpA3yIONUM JUII  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IIPEIMETOB, MOCKOJIBKY (PU3MIECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB
U SBJICHUM, H3y4aeMbIX XHMHEH, OHojIorueld, acTpoHOMHEH U (QHU3HIECKOM
reorpaduel, BHOCHUT BKJI3J B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
IpEeAOCTaBIAeT Hambonee sACHbBIE OOpaslbl MNPUMEHCHHS HAYYHOTO METOAa
MMO3HAHUA, TO €CTh CI0C00a MOIYUeHUs JOCTOBEPHBIX 3HAHHK O MHPE.

OpmHa 3 TIaBHBIX 337a4 (QU3NYECKOro o0Opa3oBaHHs B CTPYKType OOMIETo
0o0pa3oBaHUA COCTOUT B (POPMHUPOBAHUH ECTECTBCHHO-HAYYHOW T'PaMOTHOCTH H
MHTEpeca K HayKe y 00yJaronuxcs.

W3yuenne ¢usuku Ha 0a30BOM YypOBHE IIPEANONaracT OBJIAJACHHE
CIIEAYIOIUMUA KOMIETEHTHOCTSAMH, XapPAKTEPU3YIOIIMMH €CTECTBEHHO-HAYIHYIO
IPaMOTHOCTB!

¢ HAYYHO OOBACHATH SABJICHHUS,

¢ OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYIHOT'O UCCIICIOBAHNS;

* UHTEPIIPETUPOBATE JaHHBIC U HCIIOJIE30BATh HAYYHBIC T0KA3aTeIbCTBA
115 TIOTTyY€HUsI BEIBOJIOB.

lenmu wu3ydyeHus (GU3MKHM Ha YPOBHE OCHOBHOTO o0miero o0pa3oBaHHUsA
onpexaenensl B Konuenuuu mnpenogaBanus ydeOHOTO npeameTa «DPuU3HKa» B
oOpa3oBaTenpHbIX Opranm3anusax Poccuiickoit ®Depepanuu, peamu3yONINX
OCHOBHBIE  O0IIE0Opa30BATEIbHBIE IMPOTPaMMBI, YTBEPXKACHHOH pEIICHUEM



Kosnerun MununcTepcrBa npocseieHns Poceniickoit Genepannu (mpoTokoi ot 3
nexabps 2019 r. Ne [IK-4BH).

Henu n3yuenns QU3NKU:

» IPHOOpETEHHE MHTEPECA M CTPEMICHHA OOYdJaiomuxcs K HaydHOMY
U3YYCHHIO TPHUPOJBI, PAa3BUTHE MX HHTE/UICKTyalbHBIX H TBOPYECKUX
CIIOCOOHOCTEH;

* Pa3BUTHE NPEICTABICHHI O HAYYHOM METOJE MO3HAHWUA W (OPMHpPOBAHHE
HCCJIEI0BATENBCKOTO OTHOIIEHUA K OKPYKAIONIHM SBICHHAM;

« GOPMHPOBaHKE HAYYHOTO MHUPOBO33PEHHS KaK PE3yJIbTaTa H3yYEHH OCHOB
CTPOEHHS MaTEPHH H QYHIAMEHTANbHBIX 3aKOHOB (DM3HKH;

» QOpMHPOBaHKE NPEJCTABICHHN O pONM (U3MKH IS PasBHTUS JPYIHX
€CTECTBECHHBIX HAYK, TEXHUKH U TCXHOJIOTHIA;

*Pa3sBUTHE  MpPEACTABICHMA O  BO3MOXKHBIX  cdepax  Oymymiei
Ipo(ECCHOHAIBHON JIEATEIBHOCTH, CBI3aHHON C (DU3HKOM, IOATOTOBKA K
JAIBHEUIIEMY 00YUYEHHUIO B 3TOM HaIIPaBJICHHH.

JIOCTHIKEHHE 3THX LEJIEH NPOorpaMmel 1m0 (GHU3HKE HAa YPOBHE OCHOBHOIO

o0mmero 00pazoBaHusa 00ECIIEUNBACTCS PEILICHUEM CIEYIOMINX 3a4a4:

e IPHOOpPETEHHE 3HAHUM O  JIUCKPETHOM CTPOEHHHM  BELIECTBA, O
MEXAHUYECKHX, TEIUIOBBIX, IEKTPUYECKHUX, MArHUTHBIX H KBaHTOBBIX
ABJICHUAX;

 IPHOOPETEHHE YMEHHMH OIUCHIBATh U OOBSICHATH (DU3HUUECKHE SBICHHA C
UCIIOJIb30BAHUEM TIOJTyYCHHBIX 3HAHHH;

* OCBOCHHE METOJOB pEIICHHUA IMPOCTEHINHX pacuéTHBEIX 3a7ad ¢
UCII0JIb30BAaHUEM pu3ngecKux MO/IEIIEH, TBOPUYECKHX 5§
IPaKTUKO-OPHEHTHPOBAHHBIX 3a71a;

e pa3BUTHE YMEHHH HaONIOJaTh NPUPOJHBIC SBICHHS W BBIIOIHATH OIBITHL
1abopaTopHbIE pabOTBl M  IKCICPHUMEHTANBHLIE HCCIEIOBAHHA C
UCIIOIB30BaHUEM U3MEPUTENBHBIX IPHOOPOB;

¢ OCBOEHHE IPHEMOB PabOTEI ¢ MHpOpMaIUe (U3UIECKOTO COMEP:KAHUS,
BK/II0Yas HHQOPMAIMIO O COBPEMEHHBIX JOCTH)KEHUAX (DU3UKH, aHAIIHN3 U
KPUTHYECKOE OILICHHBaHUE HHOOPMAITHH;

* 3HAKOMCTBO CO chepaMu NpoPecCHOHATIBHOM JeATENLHOCTH, CBI3aHHBIMH C
(Qu3NKON, H COBPEMEHHBIMH TEXHOJOTHAMY, OCHOBAHHBIMH HA
JTOCTHXKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue Qusuku (6a30BBI ypOBEHb) Ha YpOBHE OCHOBHOI'O OOILETO
obpaszoBanusa oTBoauTcA 238 yacoB: B 7 kiacce — 68 gacoB (2 4aca B HEJENIIO), B 8
Kinacce — 68 gacoB (2 gaca B Hefeno), B 9 xiacce — 102 gaca (3 yaca B Hezelno).

ITpennaraeMelii B IporpamMme o QU3MKE MepedeHpb 1abopaTopHbIX paboT u
OIBITOB HOCHT PEKOMEH/IATEIBbHBINA XapaKTep, YUHUTeNb JIeJIaeT BEIOOP IPOBEICHUS



1ab0PaTOPHBIX PaboOT U OMBITOB ¢ Y4&TOM UHJIMBHYadbHBIX 0COOeHHOCTEH
00yYarOIKUXCs, CIFCKA 3KCIIEPUMEHTANbEHBIK 3a/laHUM, NpEATaraeMblX B paMKax
OCHOBHOTO TOCY/JAPCTBEHHOTO K3aMEHA I10 (hHU3HKE.






COJAEPKAHME OBYYEHUSA

7 KJIACC

Paznen 1. @®u3uKa U €€ PoJIb B IO3HAHHH OKPYKAIOIIEro MUpAa.

®uspka — Hayka o npupoje. SIBuenus mpHpoasl. PusHuUecKHe SBICHHS:
MEXaHUYEeCKHeE, TCIUIOBLIC, JIIEKTPHIECKUE, MATHUTHEIE, CBETOBEIE, 3BYKOBEIE.

®usnueckne BeNUYUHBL V3MepeHHe (M3MYeCKHX BeNMUMH. OH3UYCCKHE
npuOopsl. IorpemHocts n3Mepenuit. MexxayHapoHas CHCTEMA €AWHHIL

Kak ¢wmsuka wu Jpyrue eCTeCTBCHHbIE HAYKd M3yYalOT IPHPOY.
EcTecTBeHHO-HAYYHBIH METON IIO3HAHHUA: HAOIIOACHHE, OCTAHOBKA HAyYHOTO
BOIIPOCA, BHIABIKCHHE THIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE TMIIOTE3, O0LACHEHHE
HaO1ronaeMoro sBnenus. Onucanne GU3NIECKHUX SIBICHHN C IIOMOILBIO MOEIIEH.

Hemoncmpayuu.

1. MexaHW4YecKue, TEIIOBBIE, OJIEKTPHYCCKHE, MArHHTHBIE, CBETOBBIC

SBJICHHUA.
2. ®uspueckre NpUOOPHl U MPOHEIypa MPAMBIX W3MEPEHHI aHAIOTOBLIM U
UG POBHIM MIPUOOPOM.
Jlabopamopnvie:pabomot u onvimeol.
1. Omnpenenenve LeHbI ACTCHUA IIKATBI I3MEPHTEIHLHOTO IpHOOpA.
2. H3mepenue paccTosHUN.
3. M3smepenne 00bEMa JKUAKOCTH U TBEPIOrO Tela.
4. Ormpepnenenye pa3MepoB MaJbIX Tell.
5. JsMepenne TeMIeparypsl IIPH IIOMOIIM XHUAKOCTHOTO TEPMOMETPa MU
JATYMKA TeMIIepaTypHhI.

6. IIpoBengcHue HcCCIeNOBAaHUA IO TPOBEPKE THIOTE3LI: AAILHOCTH IOJIETA
IIapHKa, IYLIICHHOIO T'OPU30OHTAIBLHO, TeM OOIbIle, YeM OOJIbIe BHICOTA
ITyCKa.

Paspen 2. IlepBoHayajibHBIC CBe[leHHS 0 CTPOCHHH BellleCTBA.

Crpoenme BellecTBa: aTOMBI M MOJIEKYJBl, HMX pa3Mmepbl. OIBITH,
JTIOKa3bIBAOINNE JUCKPETHOE CTPOCHHE BEIIIECTRA.

JBmxenne dvactui BemecTBa. CBA3b CKOPOCTH JBIDKCHHMS YacTHI C
TeMrepaTypoil. bpoyHoBckoe nBwxeHue, nuddysms. B3zauMomeHCTBHE YaCTHII
BEILIECTBA: IIPUTHKCHUE U OTTAJIKUBAHUE.

ArperaTHele COCTOSHHS BEILECTBA: CTPOCHHUE Ia30B, JKUAKOCTEH M TBEPIBIX
(kpucTauInyecknx) Ten. B3auMOCBA3b MEXAY CBOMCTBAMH BEIICCTB B Pa3HBIX
arperaTHbIX COCTOSHHUAX U UX aTOMHO-MOJEKYJIAPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUMA BOJBL.

Hemoncmpayuu.

1. HaOmroneHne 6pOyHOBCKOTO IBHKEHHS.



2. HaGmogenue nuddysuu.
3. HaGmonenue SIBJICHHH, OO0 BACHSIOUIAXCSA MIPUTSDKEHUEM 150)051
OTTAJIKUBAaHUEM YaCTHII BEIICCTBA.,

Jlabopamopnsie pabomul u onvimel.

1. Onenka pguamMerpa aroMa METOAOM pPsAoB  (C  HCIOJIb30BaHUAEM

doTorpadmii).
2. OnbIThI 10 HAOIIOAEHUIO TEILIOBOTO PACHIMPEHHS ra30B.
3. OnbITH 0 OOHAPYKEHUIO AEUCTBUA CHUII MOJICKYJIAPHOTO IPUTIKEHUS.
Pa3gen 3. JiBukeHne U B3aUMoAeiiCTBHE TeJl.
MexaHu4eckoe [BWKEHHE. PaBHOMEpHOE U HEpPaBHOMEDHOE IBIIKEHHE.
Cxkopoctb. Cpeanssi CKOpOCTh IPH HEPABHOMEPHOM IBM)KCHHH. Pacdyér myT u
BPEMEHH JABHKCHU.
SBneHue WHEpPUUU. 3aKOH HHEpUUH. B3amMmojeHcTBHE TEI KaK IPHYHAHA
U3MCHEHHUsI CKOpPOCTH [BIDKEHHMsA Tesl. Macca Kak Mepa HHEpPTHOCTH Tena.
IImoTHOCTH BemiecTBa. CBs3h IUIOTHOCTH C KOJIHYECTBOM MOJIGKYJI B €IUHHIIC
00BEMa BeleCTBa.
Cuna Kak XapaKTepUCTHKA B3aMMOJCHCTBUA Ten. CHila YyIpyrocTH U 3aKOH
I'yka. U3mMepeHre CUIIBI ¢ IOMOLIBIO AUHAMOMETpa. SIBIIEHUE TATOTEHUS U CUIa
TspkecTd. Cuila TsSDKeCTH Ha Apyrux Iutanerax. Bec Tema. HeBecomocTs. Croxenue
CHJI, HalpaBJIeHHBIX II0 OAHOM NpsAMoM. PasHonelicTByromas cui. Cuna TpeHUs.
TpeHue CKOIbKEHUsI X TPEHUE MOKoA. TpeHue B MpUpOE U TEXHUKE.
Hemoncmpayuu.
1. HaGmroaeHue MEXaHMYECKOTO ABMKEHHUSA Tea.
2. HM3amepenue CKOpPOCTU NPAMOIHUHERHOTO ABHKCHH.
3. HaGmrongeHue siBeHUsA HHEPLIUU.
4. HabmoaeHnve u3MEHEHU CKOPOCTH IIPU B3aUMOICUCTBUH TEI.
5. CpaBHEHHE MacC 110 B3aUMOJCHUCTBHIO TEN.
6. CroxeHue CUil, HapaBJICHHBIX 110 OAHOU IPSIMOHU.
Jlabopamopnuie pabomul u onvimeal.
1. OmpexaeneHue CKOPOCTH PaBHOMEPHOIO JBMXKECHUA (IIapHUKa B >KUJIKOCTH,
MOZEITH JIEKTPUIECKOTO aBTOMOOWIIA U TaK Jiajee).

2. Ormpenelenrue cpeqHe CKOPOCTH CKOJIbKeHUs OpycKa WM LIapuKa II0
HaKJIOHHOH IJIOCKOCTH.
OmpeaeneHue MIOTHOCTU TBEPAOTO TEIA.

4. OMNBITHI, JEMOHCTPHPYIOIIKME 3aBHUCUMOCTb pacTsDKeHHs (nedopmaiiuu)
IPY>KAHBI OT MPUIIOKEHHON CHJIBL.

5. OIBITBI, JEMOHCTPHUPYIOIIAE 3aBUCHMOCTh CHJIbI TPEHUS CKOJIBXKEHUS OT
Beca Tejla U XapaKTepa COMPUKACAIOIIUXCS OBEPXHOCTEH.

Pa3zgen 4. JlaBieHue TBEPABIX TeJl, AKUAKOCTEH U ra30B.



Hasnenune. CiocoObl yMEHBIICHHS U YBEIWYECHHS AaBieHus. [laBienue rasa.
3aBUCHMOCTh JIaBIICHHMA Ta3a OT o0béMa, TemmepaTypbl. llepenada maBieHus
TBEPJBIMU TEJIAMH, KUIKOCTAMM M ra3zamu. 3akoH [lackama. [THeBMartuueckue
MAlI¥HbL. 3aBUCHMOCTH JaBJI€HHs JKHUIKOCTH OT DIyOMHBL. [ MApOCTATHUECKHIA
napajokc. Coobmaronuecs cocynpl. I mapapnuueckne MeXaHn3MBbI.

Atmocdepa 3emim u atMochepHOe AaBieHue. [IPUYMHBI CYLIECTBOBAHHS
BO3AymHONW 000m0uky 3emi. OunslT Toppudernnu. M3meperue armochepHOro
JaBlicHUs. 3aBUCUMOCTh aTMOC(EPHOTO IABICHUS OT BHICOTHI HAJl yPOBHEM MOPS.
ITpuGops! 111 u3mMepeHust aTMOC)EPHOTO JABICHHS.

HelcTBre XUIKOCTH U Ta3a Ha HOIPYKEHHOE B HUX TEJO. BBITAIIKMBAIOMAT
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bosgyxomnasanue.

Hemoncmpayuu.
3aBHCHMOCTB JABIICHUS I'a3a OT TEMIIEPATYPEI.

[lepenada gaBieHUs KUAKOCTHIO M Ta30M.

Coo01aronecs CoCysl.

['mapasnnyeckuii mpecc.

[IposiBnenne neicTBUSA aTMOC(EPHOTO TaBICHHM.

3aBUCHMOCTh BBITAJIKHBAIOMICH CHIBI OT 00bEMa MOrpYKEHHOHW YacTH

Te€Ja U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM KHUIKOCTH.

8. YcCIoBHE IUIaBaHMS TEIl: IUIABAHME WM IOTPYKEHHE TEN B 3aBHCHMOCTH
OT COOTHOIICHMS IUIOTHOCTEH Teja K KUIKOCTH.

Jlabopamopnusie pabomel u onvimet.

1. HWccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHOM B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAIKUBAIOMIEH CHIIBL, JIEHCTBYIONICH Ha  Telo,
NOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIICH Ha TEJIO
B XKUJIKOCTH, OT MaccChl Tea.

4. OnbITBl, [EMOHCTPUPYIOILUKAE 3aBUCHMOCTh BBITAIKHMBAIOIIEH CHIIBI,
OEUCTBYIOLEH HAa TEIO0 B JKUAKOCTH, OT 00BEMa MOIPYKEHHOW B
KHUJIKOCTh YaCTH TeJIa U OT IVIOTHOCTH KM IKOCTH.

5. KouctpyupoBanue apeoMeTpa WM KOHCTPYHPOBAHHE JIOAKH M
OIIpeeIICHUE €€ IPy30II0ABEMHOCTH.

Pazgen 5. PaGoTra 1 MOIIHOCTh. JHEPTHS.

Mexanudeckas pabora. MOIITHOCTS.

[IpocTeie MexaHW3MBI: pbIYar, OJOK, HAKIOHHAS IUIOCKOCTh. I[IpaBumio

o vk W

~

paBHOBecud peiuara. l[IpumeHeHme mnpaBwia paBHOBecHs pbldyara K OJIOKy.



«3omoroe mpaswio» MexaHukd. KIIJI npocteix mexanusmoB. Ilpoctere
MEXaHHU3MBI B OBITY ¥ TEXHHKE.
Mexannueckas dHeprusd. KuHerudeckas © TOTEHIHUAIbHAS JHEPIHA.

ITpeBpamnieHre 0AHOIO BUAA MEXaHUYECKON SHEPTUH B APYTroi. 3aKOH COXpaHEHU
SHEpPTHUU B MEXaHHUKE.

Hemoncmpayuu.

1. Ilpumeps! IpOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomer u onvime.

1. Onpenenenue paboOTHl CUIBI TPEHHS NPH PAaBHOMEPHOM [BHIKEHHUH TENa
10 TOPU30HTAIBLHON ITOBEPXHOCTH.

2. WccnepoBanne ycOBUYM paBHOBECHS phluara.
N3mepenune KI1JI HAKITOHHOW TJIOCKOCTH.

4. VI3yueHwHe 3aK0HA COXpAHEHMSI MEXaHUUECKOH SHEPTHH.




INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBI 110
OU3HUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSL

N3syyenue QuU3HMKH HA ypOBHE OCHOBHOTO 0OINET0 00pa30BaHUs HAIPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHEIX
pe3yJIbTaTOB.

B pesynbrare usyyeHus QU3MKH HA YPOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus

y oby4aromierocsa 0yayT chOpMHpPOBaHEI CIEAYIONINE THYHOCTHBIE PE3YIBTATHL B
JaCcTH:

1) naTpHOTHYeCKOIr0 BOCIIUTAHHUS:

— IPOSBJICHHE MHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSHHUIO POCCHICKOMH
(bU3UYIECKON HAYKH;

— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUAM POCCUHCKHUX yUEHBIX--(QOU3HKOB,;

2) rpa)JaaHCKOI0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

~ TOTOBHOCTb K aKTMBHOMY Y4YaCTHIO B 00CYKIE€HUM OOIIECTBEHHO 3HAYUMBIX
U ITHYECKHUX MNpoOIeM, CBA3AHHBIX C MPAKTHYCCKHUM TNPHMEHEHHEM
JIOCTHKEHUN (PU3UKY;

— OCO3HaHHE BaXHOCTH MOPAIBHO--3THYECKHX IIPHHIIMIIOB B NEATEIHLHOCTH
Y4E€HOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHUSA:

— BOCIIPHUATHE 3CTETUYECKUX KA4yeCTB (PU3MYECKOW HAyKHU: €€ TapMOHHYHOTO
MIOCTPOCHHM, CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

4) IeHHOCTH HAY4YHOI'0 IO3HAHUA:

— OCO3HaHHE IIEHHOCTH (HU3UYECKOM HAayKH KaK MOIHOIO HHCTPYMEHTa
MIO3HAHUA MHpPA, OCHOBBI Pa3BUTHA TEXHOJOTHH, Ba)KHEHIIEH COCTaBIIAIOIIEH
KYJIBTYPBIL,

— Ppa3BUTHE HAy4YHOH JIIFOOO3HATEIBHOCTH, HMHTEpeca K HCCICHOBATEIHCKON
IEeATEeNIbHOCTH;

5) <¢opmupoBaHMs  KYJbLTYPHI  3I0POBbS M  3MOLHOHAJIBLHOIO
O0JaromoJstyyms:

— OCO3HaHHE IeHHOCTH Oe3omacHoro ofpa3a KH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXXHOCTH TMpaBUi ©O€30MacHOTO MOBEACHUA Ha
TPaHCIIOpPTE, HA JOpOTax, C JIEKTPUYECKUM M TEIUIOBBIM OOOpYAOBaHHEM B
JTOMAIITHUX yCIOBHSIX;

— c(OpMHUPOBAHHOCTh HaBBIKA PE(IIEKCHH, NpPHU3HAHHE CBOEr0 IpaBa Ha
omHOKy ¥ TAKOTO K€ IIpaBa y APyroro 4elI0OBeKa;

6) TPy10BOI0 BOCIIUTAHUSA:

— aKTHBHO€ y4YacTHE B pEIICHUHM MPAKTUYCCKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alUM, TIopojJa, Kpas) TEXHOJOTHYECKOH U



COIMANbHON HampaBIE€HHOCTH, TPEOYIOMUX B TOM YHCIC W (HHU3HMUESCKHUX
3HAHMH;

e — HHTEPEC K IPAKTHUYECKOMY H3yUEHUIO NPOGECCHH, CBI3aHHbIX ¢ DH3HKOM;

o 7) 3K0JIOTH4€CKOT0 BOCIIUTAHUSA:

e — OpDHCHTALUA Ha HPUMCHEHHE (DU3MYCCKUX 3HAHHWMA IS PELICHHs 3a1ady B
00JIaCTH OKpY)KalOUIEH CpeApl, IUIAHUPOBAHHSA IIOCTYIKOB H OLEHKH HX
BO3MOXKHBIX HOCIIEACTBUH I OKPYKAIOIMIEH CPEIbI;

e — OCO3HaHME INOOAIBHOTO XapaKTepa IKOJOTHYECKHX HpoOjIeM M MyTeH HX
pELICHUS;

o 8) aganTanMM K HM3MEHSIONMIMMCH YCIOBHUAM COLUHMAIBLHOH M TPHPOTHOMH
Cpeabl:

e — MOTPEOHOCTH BO B3aMMOACUCTBUM NPH BBHIIOJHEHHH HCCIEAOBAHUH U
IIPOEKTOB (PU3MYECKOM HAIPAaBICHHOCTH, OTKPHITOCTb ONBITY W 3HAHHAM
IPYTHX;

e — IIOBBIIICHHE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO
NEeSATENbHOCTD;

e — IOTPEOHOCTH B POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCJIE GOPMYIHPOBATh
U/, IIOHATHSA, THIIOTE3Hl O PU3INIECKUX OOBEKTAX U ABICHUAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETCHTHOCTCH B 00J1aCTH
bH3UKHY;

e — IUIAHUPOBAaHHE CBOETO PAa3BUTHs B HPHOOPETCHHH HOBBIX (H3UYECKUX
3HAHHUU;

e — CTPEMJICHHE aHAIIM3UPOBATh U BBISABILITH B3aUMOCBS3H MIPHUPOIBI, OOIIECTBA U
9KOHOMHKH, B TOM YHCJIE C UCIOIH30BaHNEM (DU3HMUCCKUX 3HAHUN;

e — OIICHKAa CBOMX [EHCTBHM C Y4€TOM BIHSHHS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX I7I00aIbHBIX HOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOEHHS HpOrpaMMbl IO (PH3WKE Ha YPOBHE OCHOBHOTO
obmero o6pazoBanus y oOydaromerocs 0yayTr chopMUpoOBaHbl MeTaNpeaAMeTHbIe
Pe3yJabTaThl, BKIIOUAIONINE I03HaBaTEIbHbIE YHUBEpCAIbHbIE YUeOHbIE N1eHCTBHU,
KOMMYHHUKATHBHBIE  YHHUBEpCAJbHBIE  y4eOHBIE JCHCTBHSA, PETYIATUBHBIE
YHHBEpCAIbHBIE YyUeOHBIE AEHCTBU.

ITo3HaBaTeJbHbIE YHUBEPCAJIbHbIE Y4eOHbIe TeHCTBHS

ba3oBbie JorudecKkue JeHCTBUA:



eBBIBIATE M XapakTepU30BaTh CYIIECTBEHHBIC MPH3HAKK OOBEKTOB
(sBIICHUMN);

* YCTAHABIIMBATh CYIICCTBCHHBIM NPU3HAK KIACCHGUKAINK, OCHOBAHHS IS
0000IIICHHUS ¥ CPABHEHUS,

* BBIBJIATL 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B PACCMATPHBAEMBIX (haKTax,
IAHHBIX 1 HaOMIOJEHUAX, OTHOCAIIMXCS K QU3UUIECKUM SBICHUSAM;

* BRISIBIISTh MPUYMHHO--CIIEJICTBCHHBIE CBSI3H TPH H3YyYCHHH (H3UYECKHX
SIBJICHUH M IPOLIECCOB, I€JIaTh BBIBOJABI C HCIIOIB30BAHUEM ACAYKTHBHEBIX
W WHIYKTUBHBIX YMO3aKJIIOUYEHUHN, BBIIBUTATH TMIIOTE3Bl O B3aHMOCBI3SX
(U3NUECKUX BEIUYNH;

* CaMOCTOSATENBHO BEIOMPATh criocod peleHus y4eOHOH (GH3NUeCKoM 3a1aun
(CpaBHEHHE HECKOJIIBKMX BapHaHTOB pelieHus, BEIOOp Hamboiee
HNOAXOJSAIIEr0 ¢ y4€TOM CaMOCTOSITENHHO BBIICIICHHBIX KPHTEPHEB).

Bba3oBble ncciaeaoBaTebCKue AeACTBHS:

* ICII0JIB30BATh BOIIPOCH] KaK MCCIIEI0BATENECKAN HHCTPYMEHT IIO3HAHUS;

* [IPOBOJUTH II0 CAMOCTOATEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(GU3uUeCKui 3KCIEPHMEHT, HeOONbIIoe HCCIeoBaHne (DU3MIECKOTO
SIBIICHUS,

*OIICHUBaThb HA INPHMEHHUMOCTP U  JIOCTOBEPHOCTH  HHGOPMAIIHIO,
II0Jy4YEHHYIO B XO/I€ UCCIIEJOBaHUS UK SKCIIEPUMEHTA,

* CAMOCTOSITENBHO (OPMYIMPOBaTh OOOOINEHHS M BBIBOABI IO PE3yJbTaTam
IPOBEIEHHOTO HAOIIOCHUS, OIIBITA, HCCIICTOBAHHMS;

«[IPOTHO3MPOBATh  BO3MOXHOE  JajJbHEHIEe pasBUTHEC  (QHU3HYCCKHUX
IIPOLIECCOB, a TAKKE BBIIBUTATH MIPEIIONOKEHIS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSAX M KOHTEKCTaX.

PabGora ¢ undopmanueii:

* IPUMEHATh PA3JIMYHBIE METOZBI, HHCTPYMEHTHl M 3allpoChl MPH IOKUCKE H
orOope MHpOpPMAaIMM WMIM JAHHBIX C Y4ETOM IPEIOKCHHOM yueOHOI
bu3ndIeCcKoil 3aa4H;

* GHAIM3UPOBATh, CHUCTEMATU3MPOBATh U HHTEPIPETHPOBATH HMH(DOPMAIIUIO
Pa3IUYHBIX BUJIOB B (POPM NPEICTaBICHHS,

* CAMOCTOSATENIGHO  BBIOMpAaTh ONTUMAIBHYH (GOpMYy  IIPEICTaBICHUSL
uHbOpMaIiM U WUIOCTPUPOBATh peIaeMbIe 3aJaul HECIOKHBIMH
CXE€MaMH, JuarpaMmamu, HHOM TpadHuKO M MX KOMOHHAIUSIMH.

KoMMyHMKAaTHBHbIE YHHBEpPCAIbHbIE y4eOHbIEe AeHCTBHS:

*B Xx0/I¢ 00CyXJIeHus y4eOHOTrO MaTepHana, pPe3yJIbTaTOB JIA00OPATOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/IaeMOH TEMBI U
BBICKA3bIBATh WJCH, HAILICICHHBIE HA DEIEHUE 3a7a4l W IIOJACP KaHHE
O/1aroxenaTelIbHOCTH 0OIIECHHS;



* COIIOCTABIIATH CBOHM CY)KIICHUS C CYXKICHUSAMH JPYTUX YUaCTHUKOB HAJIOra,
00HAPYKUBAThH PA3IUYUE U CXOJICTBO HO3UIIHIH;

¢ BEIP@KATH CBOIO TOYKY 3PCHUSA B YCTHBIX U MMHCHMEHHBIX TEKCTaX;

o IyOJIMYHO TPEACTABIATH PE3YIbTAThl BBIIOJIHEHHOI'O (H3UHECKOTO OIBITA
(9KCIIEPUMEHTA, HCCIICOBAHUS, IPOEKTA);

o IOHMMATh W UCIIONB30BaTh MPEUMYIIECTBA KOMAHAHON M WHAWBUAYAIBHON
pabOTEHI MpH PEIICHUN KOHKPETHOU (HU3NIECKOM TpoOIeMBI;

o IPUHAMATH 1ICJIM COBMECTHOM JESITEIHHOCTH, OPraHU30BbIBATh EMCTBUA 110
e€ [OCTIKCHMIO: pACHpENeNsATh pojH, O0O0CYXKIaTh MPONECCH H
PE3yJIBTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUS HECKOIBKUX JIIOJIEH;

¢ BBITIIOJIHATE CBOIO YacTh pabOThI, JOCTHras KaueCTBEHHOrO pe3yibraTa Io
CBOEMY HAIIPABJIICHUIO H KOOPOWHHUPYS CBOM JCHCTBHSA C JPYTUMH
YJIeHAMU KOMaHbl;

¢ OIIEHHBATh Ka4eCTBO CBOECTO BKJIaga B OOIIMHA HPOAYKT IO KPUTEPHUIM,
CaMOCTOATEIbHO CHOPMYIHPOBAHHBIM yIACTHUKAMH B3aMMO/IEHCTBHUA.

PeryisaTuBHbIe YHHBepCcATbHbIe Y4eOHbIe TedcTBUS

CaMoopranusanus:

e BBIABIIATE IIPOOIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYALUAX, TPEOYIOIUX AL
penieHns GU3NIECKUX 3HAHUM;

e ODHEHTHPOBATECSI B PA3IMYHBIX  NOAXOJAX  IPUHATUS  PEIICHUM
(MHOUBHIYAIBHOE, MPUHATHE PEIICHUs B IPyIIE, HNPUHATHE PpEIICHUH
IPYIIIOW);

* CAMOCTOATENIEHO COCTABIIATH AJNTOPUTM pEIieHHUs (PU3NYECKOU 3aJaud WU
IUIAHA HMCCICIOBAaHUS C YYETOM MMEIOILMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apTyMEHTHPOBATE IPEIaraeMble BAPUAHTHI PEILCHUH;

o I€IaTH BEIOOP U OpaTh OTBETCTBEHHOCTH 34 PEILICHHUE.

CaMOKOHTPOJIb, YMOIHOHAIbHBIA HHTEJJIEKT:

¢ 1aBaTh AJCKBATHYIO OICHKY CUTYallU{ U MPEAJIararh miaH e€ N3MCHCHNUS;

¢ O0LACHATE  HPHYUHBI  JOCTIDKEHHUA  (HEHOCTHIXKEHHS)  PEe3yJIbTaTOB
IEATEILHOCTH, 1aBaTh OLEHKY NPHOOPETEHHOMY OIIBITY;

¢ BHOCUTH KOPPEKTHBBI B JEATEIHHOCTH (B TOM YMCJIE€ B XOJ BBIIOJIHEHHA
(GU3NIECKOr0 HCCIENOBaHMA MM IIPOEKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, M3MEHHUBIINXCA CHTyalldi, YCTAaHOBIEHHBIX OIIHOOK,
BO3HUKIIIUX TPYAHOCTEH;

¢ OI[CHMBATH COOTBETCTBHUE PE3YNbTATa L€ U YCIOBUAM;

e CTaBUTEL ce0s Ha MECTO APYTOT0 YEIOBEKA B XO/€ CIOpa MM AUCKYCCHH Ha
HAYYIHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY APYToro;



e IPU3HABATH CBOE IIPABO HAa OMIMOKY MpH pemieHH: QU3NIECKUX 33134 W B
YTBEPXKACHUAX HAa HaydHBIE TEMBI H TAKOE XKE IPaBo APYroro.

INPEIMETHBIE PE3YJ/IbTATbBI

K konIry o6yueHus B 7 Kjiacce MpeAMETHBIE pe3YyJIbTaThl Ha 6a30BOM YpOBHE
JIOJDKHBI OTpa)kaTh CPOPMHUPOBAHHOCTD Y 00YJaIOMUXCS YMEHUH:

 ICTIONIb30BATh MOHATHA: (PU3HYECKUE U XUMHUUYECKUE SIBICHHS, HAOI0IEHNE,
3KCIIEPUMEHT, MOJIETb, TUIOTE3a, €AUHUIIB (QU3MUECKUX BEIHYMH, aTOM,
MOJIEKyJla, AarperatHele COCTOSHHMA BemiecTBa (TBEpHOE, IKHUIKOE,
ra3oo0pa3Hoe), MEXaHUIECKOE JIBIDKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
IpsSMOJIMHENHOE), TPacKTOpHs, PaBHOAEHCTBYIOMAA CHIA, IedopMaIrus
(ynpyras, acTH4ecKas), HEBECOMOCTD, COOOIIAIOITHECS COCY/IBL;

epaznuuaTh ABJIEHUA (MUPQy3Us, TEIUIOBOE IBIKEHHE YACTHI[ BEIIECTBA,
paBHOMEPHOE  [BWXECHHE, HEPaBHOMEPHOE JBIDKEHHE, HHEPIIHUA,
B3aUMOJICUCTBHE TEJI, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OCHIO
BpalllEHUs, IepeJadya JaBlICHUsA TBEPABIMH TEJIaMH, XHIKOCTAMH H
razamy, arMocepHOe JaBJIEHHE, IUTaBaHHWE TEJ, IPEBpAIICHUT
MEXAHHYECKOH JHEPruH) M0 OMHCAHHIO MX XapaKTePHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOUINX AJaHHOE QYU3NUECKOE SBIICHUE,

epacClo3HaBaTh MPOSIBICHUE M3YUYCHHBIX  (DH3HMYECKHUX  SIBIECHHH B
OKpY)KalOIEM MHpPE, B TOM 4YHCIE (QHU3UUECKHE SBICHHSI B IPHPOIE:
IPUMEPH] IBM)KEHUSA C PA3NUYHBIMU CKOPOCTSIMH B JKMBOH M HEKHUBOU
IpUPOJE, NCHCTBHE CHIBl TPEHUS B NPHUPOJAE M TEXHHUKE, BIHIHHE
aTMoc(hepHOT0 [aBleHHs Ha XUBOW OpraHM3M, ILIaBaHHe pbIO, pHIUYArd B
TEJI€ YEJIOBEKA, IIPH ITOM IEPEBOJUTE MPAKTHUECKYIO 3a/1a4y B YIeOHYIO,
BBIJIEJIATH CYIIECTBEHHbIE CBOMCTBA ([IPU3HAKH) GU3HIECKUX SBICHHM;

* OITUCBHIBATh M3YYEHHBIE CBOMCTBA TN M (PU3MYECKHUE SBICHUS, HCIIONb3Y:
u3HUeCKHe BEIUYMHBI (Macca, 00bEM, IUIOTHOCTH BEHIECTBA, BpeMS,
yTh, CKOPOCTb, CPEAHSS CKOPOCTb, CHJIa YIPYTOCTH, CHIA THKECTH, BEC
TeJla, CWIa TpEeHWs, JaBieHHe (TBEPHOTO Teja, KHIKOCTH, Trasa),
BBITAJIKMBAIONIAsl CHJIA, MEXaHW4YeCKas paboTa, MOIIHOCTH, IJIEYO CHIILL,
MOMEHT CHJIBl, KOI(POHUIHMEHT TIOJE3HOr0 JCeHCTBHA MEXaHH3MOB,
KHHETHYECKasd M NOTEHIUAIbHAs OSHEPIHs), NPH OMHUCAHWH IIPABHIHHO
TPaKTOBaTh  (U3MYECKHMM CMBICI  HCIOJB3YEMBIX  BEIHYHH, HX
0003HAYEHNsS] M ENUHHUIBI (PU3MIECKUX BEIHYHH, HAXOAHTh (DOPMYIIHI,
CBS3BIBAIOIINE JTAaHHYH (PU3UYECKYIO BEIMYMHY C APYTUMH BEITUYMHAMH,
CTPOUTD rpadMKU U3yUEHHBIX 3aBUCHMOCTEH QU3HMUECKUX BETHUIHH,;

e XapaKTepHU30BaTh CBOMCTBa Tel, (GU3MYECKHE SBICHHS M IPOIECCHI,
HCIIOJIB3ys IMpaBHiIa CIOXKEHHUS CHII (BJOJH OJHOW IpsiMoi), 3akoH I'yka,



3akoH Ilackans, 3akoH ApxuMmena, IpaBUIlo paBHOBeCHs phiuara (6i0ka),
«30J7I0TO€ IIPAaBHJIO» MEXAHWKH, 3aKOH COXpaHEHHS MEXaHWYECKOH
OHCPrHH, IPU OSTOM [aBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa H
3allMCHIBaTh €r0 MAaTEMATUIECKOE BEIPAKEHHUE,

0OBACHATE (PU3UYECKHE SBICHUS, TIPOIIECCH M CBOMCTBA TEJI, B TOM YHCIIE U
B KOHTCKCTC CUTyallMd NPaKTHKO-OPUCHTHPOBAHHOIO  XapakTepa:
BELIBIIATE NIPHYMHHO--CIEACTBEHHBIE CBS3U, CTPOUTh OOBICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OIOpOM Ha 1-2 M3y4eHHBIX CBOMCTBA (PH3UUYCCKUX
ABIECHUM, QU3UUECKUX 3aKOHA HIIH 3aKOHOMEPHOCTH;

pemarh pac4€THEIE 38724 B 1—2 NEHCTBUS, UCTIONB3YS 3aKOHBI H (JOPMYIIBL,
CBSA3BIBAIOIIME (HM3MYECKUE BEIHYMHBL: HAa OCHOBE aHalW3a YCJIOBHS
3a[auM  3aIMCBIBATh KPAaTKOE YCIOBUE, HOACTABIATh (HU3UIECKHUEC
BEJIMYUHBl B (OpMyIBl ¥ INIPOBOAUTH PAcUEThl, HAXOAWTH CIPABOYHEIE
JaHHBIE, HEOOXOAUMBIE IS PELICHHUS 3a/1a4, OLCHUBATh PEATUCTHIHOCTE
HOTTy4YeHHON (U3NIECKOU BETHYNHBL,

pacriosHaBaTh IpOOJIEMBI, KOTOPhIE MOXHO PEHIMTh IPH IIOMOIIH
(QU3MIECKHX METOJOB, B OIIMCAHIH MCCIICIOBAHUS BEIICIIATH IPOBEPIEMOE
NPEANONOKEHHE  (THIOTE3y), pa3iudaTh ©  HHTEPIPETHPOBATH
IIOJIy4CHHBIM pPE3yJbTaT, HaXOJWTh OMMOKH B XOJ€ OIBITa, JAENaTh
BBIBOJIBI 110 €r0 PE3yIbTaTaM;

IPOBOJMTE OIBITHI II0 HAOIIOACHUIO (GU3UUCCKUX SBICHUN WM (PU3HUECKUX
CBOMCTB Ten: (hOPMYJIMPOBATH MPOBEPSEMBIC NPEAIIONOKEHNS, COOHUPATD
YCTaHOBKY W3 IPEATIOKEHHOTO 000PYOBaHMS, 3alIUCHIBATh X0/ ONBITA U
dhopMynUpOBaATEH BEIBOIBI,

BBITIOJIHATH IIPSIMBIE U3MEPEHUS PaCCTOSIHUSA, BPEMEHH, MacCHI Tea, 00bEMa,
CHIBI M TEMIIEPATyphl C MCIOJIB30BAHUEM AaHAJOTOBBIX U ITU(PPOBBIX
npubOpoB, 3alUCHIBATh IOKa3aHWsA TNPHOOPOB C YUYETOM 3aJaHHOM
abCONIOTHOM MOTPEIIHOCTH U3MEPCHHMI;

IIPOBOJIMTH MCCIIEOBAHUE 3aBHCUMOCTH OJHOM (DU3MYCCKOM BETUUHMHBI OT
IPYTrOM C HCHONB30BAHUEM IPSAMBIX H3MEPEHHH (3aBUCHMOCTH IIYTH
PaBHOMEPHO [ABWXYIIErocs Tela OT BPEMCHHM [BHXKCHHS TeNa, CHIIEI
TPEHUS CKOJBKEHH OT BECA Tella, KadecTBa 00pabOTKHU MOBEPXHOCTEN Tl
Y HE3aBUCHMOCTH CHJIBI TPEHUSA OT IIOMIAIA CONPHUKOCHOBEHHS TEII, CHIIEI
YOPYTOCTH OT YJIWHEHHS NPY>XUHBI, BBITAIKUBAIOMICH CHIBI 0T 00bEMa
HOTPYKEHHOM 4acTH TeNa U OT IUIOTHOCTH XKHAKOCTH, €€ HE3aBHCHMOCTH
OT IUVIOTHOCTH Te€Ja, OT IIyOWHBI, Ha KOTOPYIO TOTPYKEHO TEJO, YCIOBHH
IIaBaHUA TEN, YCIIOBAW paBHOBECUA phlyara u OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBaHMM Y4eOHOTO HCCIEeOBaHUSA, COOMpaTh YCTAaHOBKY H
BBITIIONHATh H3MEPEHUSA, CIEAys IPEeNI0KECHHOMY IUIaHy, (PHKCHPOBATH



pe3yIbTaThl MONYYCHHOM 3aBUCHMOCTH (U3WYECKHX BEIWYWH B BHJIE
MPEUIOKEHHBIX TaONUIl U TpadUKOB, AeNaTh BBIBOJBI IO pE3yNIbTaTaM
WCCIIEIOBAHNUA;

MPOBOJNTh KOCBEHHBIE H3MEpPEHUs GU3NYECKUX BETWYUH (IUIOTHOCTH
BEIECTBA JKUJKOCTH M TBEPJOrO TeNa, CWiIa TPEHHSA CKOJBKEHUS,
JABJICHUE  BO3AyXa, BHITAIKHUBAIONIAA CHJIA, JICHCTBYIOIIas  Ha
HNOTPYXEHHOE B XHMIKOCTh TENO, KOIQ(UIIMEHT NOJIE3HOTO NCHCTBHUA
MPOCTBIX MEXAaHMU3MOB), CJENys TMPEMIOKCHHOH WHCTPYKIHH: TpU
BBIIIOJTHEHUN H3MEPEHHM COOMpaTh SKCIEPHMEHTAIbHYIO YCTaHOBKY H
BBIUKCIISATh 3HAYEHUE HCKOMOM BEIIMIHHEI,

co0mroaTe mpaBuiia TEXHUKU Oe30macHOCTH Ipu padoTre ¢ mabopaTopHBIM
000pyI0BaHUEM;

YKa3bIBaTh TPUHIMUNBI JEUCTBUA NPUOOPOB M TEXHUUYECKHX YCTPOMCTR:
BEChl, TEPMOMETpP, AWHAMOMETP, COOOINAIOIIHeCs COCYABI, Oapomerp,
pBIYar, MOABIKHBIA M HEITOABIDKHBINA OJIOK, HAKJIOHHAS IIOCKOCTB;

XapaKTepu30BaTh MPUHIHUIBI  ACHCTBUS  H3YYCHHBIX TNPUOOPOB |
TEXHHYECKHUX YCTPOMCTB C ONOpPOM Ha HUX OMHCaHuA (B TOM YHCIE:
MOJIIMITHAKA, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKHAN IIpecc,
MaHOMETp, BEICOTOMEp, MOPIIHEBOM HACOC, ApEOMETP), UCIOIB3Ys 3HAHUSI
0 CBOMCTBaX (PU3HYECKUX SBICHUM U HEOOXOAMMEBIC (H3NICCKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

MIPUBOAMTH MIPUMEPHI (HAXOAUTh HHYOPMAITHIO O IPUMEpax ) NPaKTHIECKOTO
WCTIONB30BaHUA (U3WYECKUX 3HAHWM B TIOBCCAHCBHOM JKWU3HU JUIA
obecrieueHuss Oe3omacHOCTM mpu oOpamieHWd ¢ TmpubopamMu  u
TEXHUYECKUMH YCTPOMCTBAaMH, COXPAHEHHUs 370POBbS W COOIIOICHUA
HOPM 3KOJIOTHYECKOT0 NTOBEACHUA B OKPY>KaIOIICH Cpe/ie;

OCYIIECTBIATh OTOOp HCTOYHMKOB UHpopmamud B VIHTEepHEeTE B
COOTBETCTBUH C 33JJaHHBIM MOMCKOBBIM 3alPOCOM, HA OCHOBE UMECIOIIHXCS
3HAHUW ¥ TyTEM CpaBHEHUA pPa3lIWYHBIX WMCTOYHHUKOB BBIACIATH
HHGOpPMAITHIO, KOTOpas SBIAETCA NPOTHBOPSUYHUBOM WU MOXKET OBITh
HEJIOCTOBEPHOU;

WCIIONIF30BaTh IPU BBIMOJIHEHUU Y4YEOHBIX 33JJaHM Hay4HO--TIOMYJIIPHYIO
nuTeparypy  (QHU3MYECKOrO COAEpXKaHWsA, CHpaBOYHBIE MaTepHalkbl,
pecypchl cetu MiHTepHET, BiaieTh npuéMaMy KOHCTICKTHPOBAHHS TEKCTa,
npeoOpaszoBaHyst HHGOPMAITMH U3 OHOHM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPAaTKHE IHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 HCTOYHUKOB MHPOpMauu (U3HIECKOTO COACPKAHHA, B TOM
qucie MyOJIMYHO JENaTh KpaTKHE COOOIIEHUSA O pe3ylbTarax MPOEKTOB
Wik  y4eOHBIX MCCIEO0BaHHM, MPH 3TOM TIPaMOTHO HCIIOJIb30BaTh



U3yYeHHBIH MOHATHHHBIA ammapar Kypca GHU3UKH, COIPOBOXKIATH
BBICTYIUICHHUE IIPE3CHTAIUCH;

eIIDU BBHINOJHECHUU Y4eOHBIX IIPOEKTOB W HCCICHOBAHUN pacIpeneiisaTh
00SI3aHHOCTH B TPYIIIE B COOTBETCTBHUH C ITOCTABJICHHBIMH 3aJadaMH,
CICIHUTH 3a BBINOJIHCHUEM IUIAaHA [ICHCTBUH, aJCKBATHO OIICHHBATH
COOCTBEHHBIM  BKJIAJ B  JCATCIBHOCTh  TPYIIIBl,  BBICTPAHBAThH
KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YIUTHIBASI MHEHUE OKPYKAFOIIHX.



TEMATHYECKOE II/IAHUPOBAHHE
7 KJIACC

KoauuecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHuUe pa3/ieioB U TeEM (uudposnie)
Konrpoisnsie | IlpakTHueckue
- n/m NporpaMmsl Bcero o0pazoBaTeJIbHbIE
, padoThI padoThI
| pecypcsl
!
Paznen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYXKAIOIIEro MUpa
|
F1.1 ®u3HuKa - HayKa 0 MpUpoe 2 bubsmorexa [JOK
’ https://m.edsoo.ru/7f416194
1.2 PHU3HYECKHE BETHIHHEL 2 1 bubmaorexa HOK
B https://m.edsoo.ru/7f416194
1.3 EcTecTBEHHOHAaY4YHBIN METO/I NO3HAHHUS 2 1 bubmorexa HOK
' i A https://m.edsoo.ru/7f416194
Hroro no pasaeny 6
Paznen 2. IlepBoHayajibHblE CBEJCHHS O CTPOEHHH BEUIECTBA
Bubmmorexa LIOK
2.1 Crpoenue BeujecTBa 1
P H https://m.edsoo.ru/7f416194
59 JIBIDKEeHHE U B3aUMO/ICHCTBHUE YACTHI] ) ] Bubnuortexa IIOK
' BELIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHMS BEIIECTBA 2 Bubmrorexa LIOK
o https://m.edsoo.ru/7f416194
Hroro no paspeny 5
Pa3nen 3. IBuikeHne 1 B3aUMOJAeHCTBHE TeJI
Bubnnorexa LIOK
3.1 Mexanuyeckoe IBHKEHHE 3
8 https://m.edsoo.ru/71416194
3.2 Hnepnus, Macca, NIOTHOCTh 4 1 bubmauorexa IJOK




hitps://m.edsoo.ru/7f416194

Bubnuoreka IJOK

. X 14 2
33 Cua. Buer cun - https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 4. laiieHne TBEPABIX Tell, JKHAKOCTENH H ra3oB
41 Hasnenue. Ilepenaya gaBieHus TBEPABIMHU 3 Bubnuoreka IJOK
' TeJIaMH, )KUJIKOCTAMH U Tra3aMH https://m.edsoo.ru/7f416194
Bubnuoreka IJOK
42 Jlaptenne XuaKoCTH . https://m.edsoo.ru/7f416194
Bbubnuoreka IJOK
4.3 ATtMocdepHoOe naBieHne 6 https://m.edsoo.ru/7f416194
44 JeicTBre XUIKOCTH U Ta3a Ha NOTPYKEHHOE 7 3 Bubnuorteka IJOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Paznen 5. PaboTa m MoniHOCTh. DHeprus o
bubnuoteka IOK
>1 Pabora n mommocTs 3 ! https://m.edsoo.ru/7f416194
bubnuoteka IHOK
32 TpocThie MeXaHH3MEL 3 1 hitps://m.edsoo.ru/7f416194
Bbubnnoreka IJOK
. 4 1
>3 Mexarurieckas SHEprHs https://m.eds0o.ru/7f416194
Hroro no pazaeny 12
PezepBHOE Bpems 3
OBLIEE KOJTMYECTBO YACOB 110 ITPOTPAMME 68 12




INIOYPOYHOE II!TAHUPOBAHHE

7 KJIACC
[
Konun4ecTBo yacon ‘ DJIeKTPOHHBIE
Ne . aTa uugdpoBbie
s \ p
Tema ypoka Kourpoanuwie  IpakTnyeckue |
n/n Bcero . H3y4YeHHs | oOpa3oBaTeJbHbIE
paboThl pa6oThI
pecypcnbl
- | ~
®uznka — Hayka o IIPHUPOIE. 1 |
SIBnenus npuponpl
duznyeckue sApICHUS 1
Pusudeckue BETUIUHBI M UX 1
H3MEpEHHE
Ypok-uccinenosanue "M3smepenne
TEMIIEPATyPhI IIPH IIOMOILX 1 ]
JKUJAKOCTHOTO TEPMOMETpa M AaTUHKa
TeMIiepaTyphl”
MeToap1 HBAyYHOTO [TO3HAHUS.
. Bbubnuoreka IJOK
Onucanne QU3NYECKHX SBICHUM C 1
. https://m.edsoo.ru/ff09f72a
MIOMOIIIBI0 MozeeH
Vpox-uccnenosanue "[Tposepka
THIIOTE3bl: JAIBHOCTE HOJIETA MIapHKa, 1 1
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oonbie, geM OoJbIIe BBICOTA ITycKa"
Crpoenne Bemecta. OMBITHI,
bubnuorexa [JOK
JI0Ka3bIBAIOIINE THUCKPETHOE 1
https://m.edsoo.ru/ff091c0a
CTpOCHHE BENIECTBA
JIBYOKEHHE JaCTHI] BENECTBA 1 bubsmorexa [OK
hitps://m.edsoo.ru/ff0a013e




Ypok-uccnenopanue «OIBITH IO

9 HaOJII0IEHHUIO TEITIOBOTO PACIIMPEHUS
Ta30B»
10 ArperaTtHeie COCTOSHUS BENIECTBA
OcobeHHOCTH arperaTHhIX COCTOSHUH
1 Boapl. ObobmeHue o pazaerny bubmmnorexa IIOK
«lIepBoHauansHBIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOEHUH BEIIECTBA»
Mexannueckoe IBHKEHUE.
12 PapHOMEpHOE B HEpaBHOMEPHOE buGnmorexa LOK
P P P https://m.edsoo.ru/ff0a05c6
IBIDKEHHE
Bubnuorexa IIOK
13 Cxopocth. EqUHHLIEL CKOPOCTH
P A H P https://m.edsoo.ru/ff0a079¢
bubnnoreka IIOK
14 Pacuer nyTtu ¥ BpeMeHH BIKEHUS
https://m.edsoo.ru/ff0a0ae4
15 Huepuus. Macca — mepa bubnuorexa IIOK
WHEPTHOCTHU TEI https://m.edsoo.ru/ff0a0ci0
IInmotHOCTE BemecTBa. Pacuet maccel bubmorexa IJOK
16
n 00BeMa Tella 1o ero IWIOTHOCTH https.//m.edsoco.ru/ff0a0fee
17 JlaboparopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPIOTO TEJIaN
18 Pemenne 3agau o teme "IInoTHOCTE Bubmnoreka ITOK
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuiia xak xapakTepucTHKa
19 B3apMogencTeu Tel. Criia
ynpyroctu. 3akoH I'yka
20 JlaboparopHast pabora «M3yuenue

3aBUCUMOCTH paCTKECHUA




(nedopmanuny) Ipy>KMHBI OT
MIPATIOKEHHOM CUIIBD)

21 [[ABnenue TaroreHus. Cuia TsDKECTH
CBs3b MEXTy CHIION TSXKECTHU U
. bubauotexa IHIOK
22 Mmaccoit Tena. Bec Tena. Pemenue
" " https://m.edsoo.1u/ff0al 778
3amad o Teme "Cuia TSKeCTH

53 Cuila TSDKECTH Ha APYTUX IUTaHeTax. Bubnunotexa [JOK

Pur3HUeCKHe XapaKTEPUCTUKH [UTAHET https://m.edsoo.ru/ff0al502
Bubnuortexa IJOK
24 H3mepenue cuit. fluHamome
P A P https://m.edsoo.ru/ffDal8cc
! bubnnorexa IJOK
25 Bec Tena. Hesecomoctn \ 6 a
\ https://m.edsoo.ru/ff0al778
CrnoxxeHue IBYX CHJI, HAaIlpaBJICHHBIX
., . \ Bubmuorexa IJOK

26 110 OXHOM MPSIMOH.

. https://m.edsoo.ru/ff0ala70
PaBHOe#icTBYIOImMAs CHI

27 Pemenue 3aa4 1o Teme
"PapHOACHCTBYIOIIAsA CHT"

)8 Cuna Tpenus u e€ Buasl. TpeHue B Bubnuotexa IIOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopartopuas paborta «/3yueHue
3aBUCHUMOCTH CHJIBI TPEHHS

29 CKOJIB)KCHHS OT CHUIBL JaBJICHUS U Bubsmorexa OK

https://m.edsoo.ru/ff0alcc8
XapakTepa COIpUKACAFOIINXCS
IIOBEPXHOCTEN»

30 Pemenue 3a7ja4 Ha onipesieyICHUE
PaBHOJIECUCTBYIOIIEH CHIIBI

31 Pemenwne 3a1a4 mo Temam: «Bec bubnuotexa IJOK

tenay, «['paduueckoe n3006pakeHue

https://m.edsoo.ru/ff0alde0




(nedopmanyu) Npy>KHHEI OT
IIPUJIOKEHHON CHIIBI»

Tenay, «"paduueckoe nzoOpakeHue

21 [[S1Bnenue Tarorenus. Cuiia TsHKECTH
CBs13p MEXIY CWIOHN TSHKECTH H
N bubnauorexa IJOK
22 Maccoii Tena. Bec Tena. Pemienne
" " https://m.edsoo.ru/ff0al 778
3a1a4 1o TeMe "Cuiia TSKECTH

3 Cuna TSDKeCTH Ha IpYTHX IUIaHETax. Bubnunotexa IJOK

PHU3HYECKHE XapAKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
Bubmnorexa [OK
24 Hsmepenne cun. JluHamoMeTp Omrotexa I
- https://m.edsoo.ru/ff0al 8cc
Bbubmnorexa IIOK
25 Bec Tena. HeecomocTs 0 a
https://m.edsoo.ru/ff0al 778
CrnoxxeHHe IByX CUJI, HAalIpaBJIEHHBIX
26 110 OJHOU NPAMOH bubmmorexa [TOK
. ’ https://m.edsoo.ru/ff0al a70
PaBHOACHCTBYIOMIAS CUI

7 Pewienue 3aaq no teme
"PaBHOAE#CTBYIOIIas cu'”

28 Cwuiia TpeHus u e€ Bubl. TpeHue B Bubmmorexa IIOK
NIpUpOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas paboTa «/3yueHue
3aBHCHMOCTH CHJIBI TPEHHS

29 CKOJIBYKEHHSI OT CHJIBI JaBJIEHUS U bubsmorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOLIUXCS
[IOBEPXHOCTEMN

30 Pemenue 3anau Ha onpeeneHue
PaBHOJEHUCTBYIOLIEH CUJIBI

31 Pewenue 3anau no temam: «Bec Bubmotexa [OK

https://m.edsoo.ru/ff0alde0




JIaBJICHHE

https://m.edsoo.ru/ff0a2b5a

W3mepenue atMochepHOro AaBiaeHHUs.

Bubnmuoteka IJOK

43
OmnsiT Toppuuernm https://m.edsoo.ru/ff0a2dag
3aBHCHMOCTH aTMOC(EPHOTO
44 JIaBJIEHHS OT BBICOTHI HaJl YDPOBHEM bubmiorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoun. AtmochepHoe bubnuorexa LIOK
JlaBJICHUE Ha Pa3JIMYHBIX BHICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pewenue 3amay no teme "
ATtMocdepHoe nasiaeHue"
JlefcTBHE )KUIKOCTH U raza Ha
Bbubnauoreka [IOK
47 IIOTPY>XEHHOE B HUX TEJO.
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHIIBL, Bbubnuorexa [IOK
JeHCTByIONIEH Ha TeNo, NOrpy>XeHHOe https://m.edsoo.ru/ff0a33fc
B XKHJIKOCTE»
JlabopaTopHas paboTa Mo TeMe
49 «HccnenoBanue 3aBUCHMOCTH Beca bubnnortexa [JOK
Tena B Bofie OT 00bEMa MOTrpyKEeHHO https://m.edsoo.ru/ff0a3514
B XKUJIKOCTB YacTH TeJa
Bbu6nunoreka [IOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a%6
JlaboparopHas paboTa
51 "KoHCTpyupoBaHHE apeoMeTpa HIH
KOHCTPYHPOBaHHE JIOAKHU U
omnpeaeneHue e€ rpy30noa-EMHOCTH"
52 Pemenue 3anay o remam: «IliaBaHue bubnuorexa [JOK




hitps://m.edsoo.ru/ff0a2b5a ’

IOaBJICHUE |
43 W3mepenue atMochepHOro JaBiIeHuUs. bubmmnorexa LHOK
Oneir Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTB aTMOC(EPHOTO ; ‘ '
‘ , ‘ ‘ ‘ Bubmotexa IJOK
144 | JaBIEHHUA OT BHICOTHI HaJl YPOBHEM , |
r \ ! | ' https://m.edsoo.ru/ff0a2fcd |
| Mops ‘ ! ;
|
45 . Bapomerp-anepona. ATmMocdepHoe \ | | ‘ Bubmmorexa IJOK
] JaBJICHHUE HA PA3IUYHBIX BRICOTaX ; | | w https://m.edsoo.ru/ff0a2fc4
I T
46 Pemenue 3amay o teme " r
AtmocdepHoe naBnenue"”
‘ i
! JleficTBYE XUIKOCTH ¥ Ta3a Ha ‘
4 ' Bubauoreka IJOK
| 47 IIOIPYKEHHOE B HUX TETO.
1 ‘ https://m.edsoo.ru/ff0a3276 |
| ApxumenoBa cuna w J , ‘;
i -
| JlabopaTopHas pabota «OnpeneneHue ' | } \
. \

48 BBITAJIKUBAIOIIEH CHIIEL, . : Bbubnuorexa IIOK '
| : IEHCTBYIOIIEH Ha TEJIO, IOIPYKEHHOE : , https://m.edsoo.ru/ff0a33fc |
, B KHIKOCTBY '

JlabopartopHas paboTa o Teme
49 «Hccnenosanue 3aBUCHMOCTH Beca Bubnnorexa [JOK
T€Na B BOAE OT 00BbEMa MOTPYKEHHOH https://m.edsoo.ru/ff0a3514
] B XXHIKOCTb 4aCTH TeJIay
|
| 50 IInasanue Ten ' 1 bubmorexa [IOK
; [ | ‘ https://m.edsoo.ru/ff0a3a96
! I T
| JlaGoparopHas pa6oTa | | |
’ 5] | "KoHcTpyHpoBaHue apeoMeTpa Wil ! |
‘ KOHCTPYUPOBaHHE JIOAKH U :
! onpeneneHue e€ rpy30noabEMHOCTH"
. 52 Pemenwue 3amaq no temam: «IlnaBanue bubmuorexa LHOK




KuHeTnueckas v MOTEHIHUANILHAS
SHEprus

https://m.edsoo.ru/ff0ad252

63

3aKOH COXpaHEHUS MEXaHHIECKOM
SHEPTUHU

bubnroreka [JOK
https://m.edsoo.ru/ff0ad360

64

VY POK-3KCIIEPUMEHT 110 TEME
"OKCHEpUMEHTAILHOE OIIPEIETICHUE
U3MEHEHUS KHHETHIECKOH 1
HNOTEHIUAIBHOH SHEPIUH ITPH
CKATBHIBAHHUH TeJla 110 HAaKJIOHHOH
nockocta”

65

KontponsHas paboTa o Teme
«PaboTa 1 MOIIHOCTb. DHEPTHD»

66

PesepHblii ypok. PaboTa ¢ TekcTamu
o TeMe "MexaHundeckoe aBrxcHue"

bubnuoteka LIOK
https://m.edsoo.ru/fi0adee6

67

PeseprHrIil ypok. PaboTta ¢ TekcTamu
o Teme "JlaBnenue TBEPABIX TE,
YKUIKOCTEN U ra3oB"

bubnuoteka [IOK
https://m.edsoo.ru/ff0adffe

68

PeseprHrlil ypok. PaboTa ¢ TekcTamu
mo TeMe "Pabota. MOIIHOCTE.
Oneprug”

OBIIEE KOJIMYECTBO HYACOB IIO
INIPO'PAMME

12




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O TIPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

» Ou3uka: 7-# knacc: 6a30BbIM ypoBeHb: yueOHuK, 7 knacc/ [lepoimkuu .M.,

Hsanos A.U., Aximoneproe o6mectso «M3matensctBo «IIpoceenienne»

METOJUYECKHUE MATEPHAJIBI JIs1 YUYUTEJIA

1.Pabouas nporpamma.

2. [IporpaMmel OcHOBHOTO 0011€ro 0OpazoBanusi. Pu3mka. 7 — 9 KIacChl
(aBTopsl:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuxe. 7 xmacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBHH C BEIOPAHHBEIM YUCOHHKOM:

4. Tleprpmukud A.B. ®usuka. 7 kinacc. YueOHUK 1711 00I11e00pa3oBaTeNbHBIX
yupexaennii . M.:[lpoda. 2011 5. JIykamuk B.M. COopHHK BOIIPOCOB H 33124

o ¢usuke. 7-9 xi. — M.: IIpoceemenne, 2010. —192c¢.

I ®POBLIE OFPA30OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HHTEPHET

1. bubimoTteka — Bc€ o npeamery «Dusuka». — Pexxum goctyma:
http://www.proshkolu.ru

2. BumeoomnbITE Ha ypokax. — Pexxum poctyna: http://fizika-class.narod.ru

3. Eqvinas xoutekuus qudpoBeix 00pa3oBaTeNbHBIX pecypcoB. — Pexxum

goctyma: http://school- collection.edu.ru



4, HTepecHbIe MaTepHaJIbl K YPOKaM (PU3HKH IO TeMaM; TECTHI 110 TeMaM;
HarJsIHbIe TOCOOHS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. Llupposeie oOpazoBarenbHbIe pecypchl. — Pexum nocryna:
http://www.openclass.ru

6. DeKTpoHHbIE Y4eOHUKHY 0 (pu3UKe. — Pexxum mocryna:

http://www.fizika.ru



