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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOIIMXCsl M OpraHU3alui0 HM3y4eHus (U3MKA Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUs.

[Tporpamma 1o ¢u3MKe yCTaHABIMBAET pacHperesieHHe ydeOHOro MaTepuana 1o TojaaMm
oOyueHus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCJIENOBATEIbHOCTh H3yYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOJUYECKON MOMOIIN YUUTEIIO
B CO3aHUU paboyel MPorpaMMBI 10 y4eOHOMY MTPEIMETY.

OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIbKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil 1 GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MPEeIOCTaBiseT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHUS, TO €CTh CII0C00a MOMYYCHHUs JOCTOBEPHBIX 3HAHHUI O MUPE.

Opna U3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUs B CTPYKType oOIIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TpaMOTHOCTM W HWHTEpeca K Hayke Yy
oOyJaromuxcs.

N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOJIAracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTD!

Hay4YHO OOBSCHSTH SIBJICHUS;
OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMS;
MHTEPIPETUPOBATH JJAHHBIE U UCIIOJIb30BaTh HAYYHBIE J1OKA3aTEIbCTBA IS IIOJyUYEHUS BBIBOJOB.

[lenu wm3yuyeHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkA€HHON pemeHnneM Kosermn MunncreperBa npocsemenus Poccuiickonn ®enepanun
(mportokon ot 3 nexabps 2019 r. Ne [IK-4BH).

Henun usyvyenus puznku:
npuoOpeTeHne MHTepeca M CTPEeMJICHUs OOy4aroIlMXcs K HaydyHOMY M3YYEHUIO HPUPOJIH,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJe MO3HaHUS U (JOPMUPOBAHHE UCCIIEOBATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

(opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHHS MaTepuu
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUE MPEJCTABIECHUNH O poiu (U3MKHU Ui Pa3BUTHUS JPYIrMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE NPEICTaBICHUN O BO3MOXKHBIX cepax Oyaymied mpopeccuOHaTbHON NesTeTbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JajbHEiIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOIO OOILEro
o0Opa3zoBaHus 00eCIIeYnBAETCS PEIICHUEM CIISAYIOIINX 3a1aY:



nproOpeTeHNe 3HAHWKM O JUCKPETHOM CTPOCHHHM BEUIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AJNIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;
NpPUOOPETEHNUE YMEHHH ONMUCHIBATH U OOBSICHATH (DU3MUECKHUE SIBJICHHS C WUCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;
OCBOCHHME METOJOB PEUICHHS MPOCTCUIIMX PACUETHBIX 3alla4 C HMCIIOJb30BAaHHEM (U3UYCCKHX
MoJIeIiel, TBOPYECKHUX M MPAKTUKO-OPUEHTHPOBAHHBIX 32134,
pa3BUTHE YMCHHH HAOMIOAaTh MPUPOTHBIC SIBICHUS W BBIIOJHATH OIBITHI, JIA0OpATOPHBIC
paboThI U IKCIIEPUMEHTAIBHBIE HCCIIEOBAHUS C HCIIOIh30BAaHUEM H3MEPUTEIHHBIX MPUOOPOB;
OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMALIUEH PU3NUECKOTO COICPIKAHMSI, BKIIFOUask HHPOPMAITUIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTUIECKOE OIICHUBaHKE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu MpodecCHOHATBHON esATEIbHOCTH, CBS3aHHBIMU C (QHU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3HUECKON HAYKH.

Ha u3ydenune ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
oTBOIUTCS B 7 Kjacce — 68 yacos (2 yaca B HEJEIIO).

[Ipenyaraemslii B mporpamme 1o (Gpu3mKe nepeueHb JJAO0paTOPHBIX paOdOT U OIBITOB HOCHT
PEKOMEH/IaTeIbHBIA XapaKTep, YYUTENb JIeIaeT BBHIOOP IMPOBENCHUs 1abOpaTOPHBIX PadOT U
OIIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJIaHui, MpeJIaraéMbIX B paMKaX OCHOBHOT'O TOCYIaPCTBEHHOTO DK3aMEHA 10 (PU3HKE.



N

oukwnNeE

~

g

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuuHBL M3mepenue ¢usnueckux BenuuuH. Dusndeckue mMpUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKd H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHUE THUIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(bU3N4ECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

MexaHnueckue, TEeII0BbIe, JIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC SIBIICHHUS.

dusnueckue npruOOpsl U NpoLeaypa IPSIMbIX U3MEPEHHUH aHAIIOTOBBIM M LIU(POBBIM TPHUOOPOM.
Jlabopamopnwsie padbomot u onvimol.

OnpezneneHue LEeHbI 1eJIEHUS Kalbl U3MEPUTEIBHOI0 pubdopa.

W3mepenne pacCcTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MabIX TE.

W3mepenue TeMieparypsl Ipy MOMOLIY KUJKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.

ITpoBenenue uccnenoBaHus IO IPOBEPKE I'MIIOTE3BI: AAIBHOCTH IMOJIETA LIApUKA, MYIIEHHOTO

TOPU30HTAIILHO, TEM O0JIbIlIE, YeM OO0JIbIlIE BBICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, UX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBukenue yacTull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI YaCTUL[ C TEMIIEpaTypoOu.
bpoyHoBckoe napmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BeIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS ~ BELIECTBA: CTPOGHHME TIa30B, IKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Teda. B3auMocBs3b MEXIy CBOMCTBAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHblX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBUKEHUS.
HaGnronenue nuddysuu.
Habmonenune siBneHuit, 00bACHAIOMUXCS IPUTSHKEHUEM WM OTTAJIKMBAHWEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie padomol u onvimel.

OrneHka 1uaMeTpa aToMa METOJIOM PsiIOB (C UCToyIb30BaHueM (ororpaduii).
OnbITh! IO HAOJIIOIEHUIO TEIIJIOBOTO PACIIMPEHHsS ra30B.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSKESHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacdy€r myTH v BpeMeHH JBUKEHUSI.

SBnenue wmHepuMu. 3aKOH HMHEpUUHU. B3auMmonelicTBue Ten Kak NPUYMHA HW3MEHEHMS
CKOPOCTH JBIKEHHUS Teld. Macca kak Mepa umHepTHOCTH Tena. [lmoTtHocth BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak XapakTepucTuka B3aumojeiicTBus Ten. Cuna ynpyroctu M 3akoH ['yka.
W3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHHE TAroTeHus U cuwia Tsbkectu. Cuna
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TSOKECTU Ha JIpyrux rmiaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBJICHHBIX IO
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKONbXKEHUS U TPEHHUE TTOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Hablnronenrne MexaHu4ecKoro JBUXKEHUS Tefa.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburoieHue sBiIeHUS MHEPIUH.

Habmroienue n3MeHeHus: CKOpoCcTy MPpH B3aUMOJICHCTBUH TeIl.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CiioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopuvie pabomsl u onvimol.

Onpenenenue CKOpPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapuKa B KUAKOCTH, MOJENU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpyCcKa WK HIapuKa [0 HAKIIOHHOW IJIOCKOCTH.
Ornpezenenne mI0THOCTUA TBEPAOTO Tea.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsiKeHUs (nedopmaiuu) TMpPYy>KHHBI  OT
MPUIOKEHHOMN CHIIBI.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJILKEHUS OT Beca Tejla U Xapakrepa
CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nes 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHUS qaBieHus. Jlapienue ra3a. 3aBUCUMOCTD
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIAKOCTIMU
u razamu. 3akoH llackans. [IHeBmarnueckue mMamuHbl. 3aBUCUMOCTb JABIEHUS KUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe aaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3TYLIHON
obonouku 3emmu. Ombit Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMocepHOr0o JIaBlieHUs OT BBICOTHI HaJ YypoBHeM wMopsa. I[Ipubopsl st u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTypBhl.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo01aronirecs: CoCcysl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela M IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue maBaHUs TeI: TUIABaHWE WM TIOTPY)KEHHWE Tel B 3aBUCHUMOCTH OT COOTHOIIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJAE OT 00BEMA MOTPYKEHHOW B JKHIKOCTh YaCTH
Tena.

OnpeneneHrie BEITATKUBAIONICH CUIIBI, IEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, EUCTBYIOIIEW HAa TEIO B >KUAKOCTH, OT
Macchl Tela.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, ACHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YaCTH T€Ja M OT TJIOTHOCTH KUIAKOCTH.
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KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOAKM W ONpENEJIEHHE €&
TPYy30MOABEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

IIpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MbI B OBITY U TEXHHKE.

Mexanudeckass sHeprud. Kunerndeckas W mnoreHuuanbHas sHeprus. [IpeBpamnienue
OJIHOTO BU/Ia MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs PHEPIUH B MEXAHHKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

Omnpenenenne pabOThl CHIIBI TPEHHS NMPH PAaBHOMEPHOM JBM)KCHUHU TeJla 10 TOPU3OHTAIBHOM
MIOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECHUs pblyara.

N3mepenune KIIJ] HaKIOHHOM TIIIOCKOCTH.

M3yuyenune 3aK0Ha COXPAHEHUS MEXaHUYECKOU SHEPI M.



IIVTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne ¢Qu3Mku Ha YpPOBHE OCHOBHOrO 00IIero o0Opa3oBaHMs HAalpaBiIeHO Ha
JTOCTIIKEHUE THYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTATOB.

B pesynprate usyuenuss (U3MKM Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS Y
oOyugatomerocst 0yayT c(hOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThHI B YACTH:
1) maTprMoTN4YeCKOro BOCIIUTAHUSA:
— TIpOsIBJICHHE WHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (u3mdeckoin
HaYyKH;
— [IEHHOCTHOE OTHOIIEHUE K JIOCTHKCHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;
2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJECHHUU OOILECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JieM, CBSI3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
— OCO3HAHUE BAXKHOCTU MOPATBHO--3TUYECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) acTeTH4eCKOro BOCIIMTAHMS:
— BOCHpPHUATHE ACTETUYECKUX KauecTB (U3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:
— OCO3HAHHME LEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOT U, BAKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOH JIFOO03HATEIHPHOCTH, HHTEPECA K HCCIICIOBATEIILCKON e TEIILHOCTH,
5) popmupoBaHus KyJLTYPHI 310POBbSI H SIMOLMOHAJIBLHOT0 0JIArONOTYYHs:
— OCO3HaHHUE LIEHHOCTHU Oe30macHoro obpas3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TpaBHJI OE30MACHOTO MOBEICHUS Ha TPAHCIOPTE, Ha JIOPOrax, C SJIEKTPUUECKUM U
TEIJIOBBIM 000pYZI0BAaHUEM B JOMAIIIHUX YCIOBHUSX;
— cOpMHUPOBAHHOCTH HaBbIKA pe(IeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOTO e
mpaBa y JIpyroro 4eJioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
— AKTHBHOE YyYacTHe B PEIIEHUH MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeilbHOU
OpraHu3aIiy, ropoja, Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HANPaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucCle U GU3NYECKUX 3HAHHIA,
— UHTEpEC K MPAKTHUECKOMY U3YUYEHUIO MPodecCuid, CBA3aHHBIX C (PU3UKOM;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
— OpHUEeHTalus Ha TpUMEHeHHE (QU3WYECKUX 3HAHWM IS pelleHus 3a7ad B 00JacTu
OKpY’KaloIllel cpefpl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOYKHBIX IMOCJEICTBHM NS
OKpYKaroIle Cpeibl;
— OCO3HaHHE TTI00ATHFHOTO XapaKTepa SKOJOTHYECKUX MPOoOsieM U MyTel UX pelieHus;
8) axanTanuu K U3MEHSIOIMMCH YCJIOBUAM COLMAIBLHON U MPUPOAHOM CPe/bl:
— MOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BHITIOJTHEHUH HCCIEIOBAHUN M MPOEKTOB (pU3MUECKOi
HaIPaBJIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JeATEIbHOCTD;
— noTpeOHOCTh B OPMUPOBAHUHU HOBBIX 3HAHHI, B TOM 4Hclie (GOPMYITHPOBATH UJEH, TTOHITHUS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBICHUSX;
— OCO3HaHHE JePUINTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;
— MJIAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3NUYECKUX 3HAHMUIA;
— CTpeMJICHHWE aHAJM3UPOBATh M BBISBISATH B3aWMOCBS3U MPHUPOJIBI, OOIIECTBA U YKOHOMHKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PHU3NUYECKUX 3HAHUIA;



— OLEHKa CBOMUX JCUCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAIOLIYyI0 Cpeny, BO3MOXHBIX
1J100aIbHBIX TOCIEICTBUH.

METANPEAMETHBLIE PE3YJIbTATHBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyudaromerocsi Oyayr CGOPMHUPOBAHBEI MeTampeAMeTHbIEe Pe3yJbTaThl,
BKJIIOUAIOLME TI03HABATEIbHBIE YHHBEpCajbHble YyueOHbIE JCHCTBHUS, KOMMYHUKAaTHBHbBIC
YHHUBEpCaIbHBIC yUeOHbBIE ICHCTBUS, PETYISTUBHBIC YHHBEPCATbHBIC yUCOHbBIE ICHCTBUS.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);
YCTaHABIIMBATh CYIIECTBEHHBbIM NpHU3HAK KiIacCU(UKALUKU, OCHOBAHUA [UIsi 000OLIeHUS U
CpaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYUST B paccMaTpuBaeMbIX (hakTax, MJaHHBIX U
HAOIIOICHUSAX, OTHOCSIINXCS K (DU3UUCCKHUM SIBIICHUSIM;
BBISIBJISITh MPUYMHHO--CIIEACTBEHHBIE CBSI3U MPH U3YyYEHUH (PU3NYECKUX SBICHUN U MPOIECCOB,
JienaTh BBIBOJBI C UCIIOJIb30BAaHUEM JICTYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIIOUCHUM, BbIIBUTAThH
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIHUUH;
CaMOCTOSITCIILHO BBIOMpPATh CHOCOO pelieHus ydeOHOW (M3MuecKkod 3amadu  (CpaBHEHHE
HECKOJIbKMX BApUAHTOB PEIICHMs, BHIOOp HauOOJIee MOIAXOAIIECTO ¢ YYETOM CaMOCTOSITEIIBHO
BBI/ICTICHHBIX KPUTEPHUEB).
ba3oBble ucciiegoBare/bCKue AeCTBUSA:
MCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;
MPOBOAUTH [0 CAaMOCTOATEIbHO COCTABICHHOMY IUIaHY OIBIT, HECIOXHBIA (U3NUECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHNe (PU3UUECKOTO SIBICHUS;
OIICHUBATh HAa MPUMEHHUMOCTH M JIOCTOBEPHOCTh WH(OPMAIHIO, TMOJYYCHHYI0 B XOJe
MCCJICI0BAHMS WIIH SKCIIEPUMEHTA;
CaMOCTOSITENNbHO (QOpMyIUpOBaTh O0OOIIEHUS M BBIBOABI MO pe3yabTaTaM IPOBEAEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIICIOBAHMUS,
MPOTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE (U3HMYECKUX TIPOIECCOB, a TaKkKe
BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSAX U KOHTEKCTAX.
Padora ¢ undpopmanmeii:
MPUMEHSTh Pa3jMuHble METOJIbI, HHCTPYMEHTHI U 3aMPOCHI MIPH MOUCKE U 0TOOpE MHPOpMAIIH
WIN JAHHBIX ¢ YYETOM MpEATIOKEHHOHN yueOHOH pu3nueckoil 3ajauu;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO PA3IMUHBIX BHIOB U
dbop™m mpeacTaBIeHUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYHO (opMy TpenacTaBieHus uHoOpMaLUU U
WTIOCTPUPOBATH pelaeMble 3a7aud HECIOKHBIMU CXeMaMHU, AUarpaMMaMH, WHOU rpadukoii u
X KOMOWHAITUSIMHU.
KoMmyHnKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:
B Xoe OOCYyXJeHHs y4eOHOro maTepualia, pe3yibTaToB J1abOpPaTOPHBIX pabOT W TMPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KTaeMOW TEeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIE HA
peleHre 3a7a4u ¥ NoAepKaHue OIarokenareIbHOCTH OOIIEHMS;
COTIOCTABJIITH CBOM CYXJICHUSI C CYXIEHUSIMH JIPYTUX yYaCTHUKOB JHUAJIOTa, OOHApPYKMBATh
pa3JIM4ME U CXOJICTBO MO3UILINIA;
BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOMYHO TPEJCTABNIATH PE3YNbTAaThl BBHIMOTHEHHOTO (DH3UYECKOTO OmbITa (IKCIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);



NOHMMAaTh W MHCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHONH paboOTHl NpHU
PEIICHIN KOHKPETHON (PU3HIECKOM MPOOIEMBI;

IMPpUHHUMATh LCIIN COBMECTHOU ACATCIIbBHOCTH, OPraHU30BLIBATH I[eﬁCTBPISI no eé JOCTUKCHUIO!
pactpenenaTs poiu, oO0CYKIaTh MPOIECCHl U Pe3ylabTaThl COBMECTHOW paboThl, 0000IaTh
MHEHHS HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOKO HaCTh paGOTbI, A0CTUTrasA Ka4CCTBCHHOI'O PE3yJjibTaTa 110 CBOCMY HAIIPABJICHUTIO
" KOOPAUHHPYA CBOU HeﬁCTBHH C ApYTMMHU YICHAMU KOMAaHbI;

OLICHUBATh KA4YeCTBO CBOETr0 BKJaJa B OOMMI TPOAYKT 1O KPUTEPHUSIM, CaMOCTOSITEIHHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

BBISBIISITH TPOOJIEMBbl B JKU3HEHHBIX W Y4YEOHBIX CHTYalHUsAX, TPEOYIOUIMX I pPELICHHS
bu3nUecKux 3HAHUH;

OPUEHTHPOBAThCSI B PA3IMYHBIX IMMOAXOJAaX MPHUHATUS PELICHUH (MHAMBUAYAJIbHOE, NMPHUHATHE
pelleHus B IpyIe, IPUHATUE PEIIeHUH rpyMIoi);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM pelIeHHs (PU3MUECKON 3a/1aud WM TIJIaHA UCCIICIOBaHUS
C Y4éTOM MMEIOLIMXCS PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBATh
IIpeJIaracMble BApUAHTBI PEIICHMI;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeiaraTh IJ1aH €€ N3MEHEHHUS,

OOBSACHATH NMPUUYUHBI TOCTUKEHUS (HEJOCTUKEHMSI) PE3Yy/IbTaTOB JIE€ATEIbHOCTH, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENbHOCTb (B TOM 4YHUCIE B XOJ BBIIOJHEHHS (DU3UYECKOTO
UCCIICIOBAaHMsT WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBLIMXCS CHUTYyalUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/bTAaTa LENH U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WU JTUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

NpU3HaBaTh CBOE MPABO HA OMIMOKY MPH pelIeHUH (PU3UYECKUX 3a]1ad WINM B YTBEPXKICHHUSIX Ha
Hay4yHbIE TEMBI U TAKOE XKE MPABO IPYrOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K kxoHny oOyuenus B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 00YUAIOIIMXCSl YMEHHUI:
UCIIOJIb30BaTh TOHATUSA: (U3MYECKHEe M XHMUYECKHE SIBJICHUS, HaOJII0JeHHE, HKCIEPUMEHT,
MOJieb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemecTBa (TBEpIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHYECKOE JBI)KEHHE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpHs, paBHOJAEHCTBYIOIIAs cujia, aedopManus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;
paznuyaTth sBiaeHUs (auddys3usa, TEIIOBOe JBUKEHHUE YaCTHI[ BEIIECTBAa, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHHE, WHEPIMs, B3aUMOJIEHCTBUE TeJl, paBHOBECHE TBEPIBIX
TE€J C 3aKpeIUIEHHON OCBIO BpAIIECHHUs, Mepeaada JaBICHUs TBEPABIMU TelaMH, )KMIKOCTAMHU U
razamu, arMocepHoe JaBlIeHUE, IUIaBaHHUE TeJ, MPEBPALICHUS MEXaHWYEeCKOW SHepruu) mo
ONMCAHHUIO HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JAHHOE
buznyecKkoe sIBICHUE;



pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MUECKHUX SBJICHHA B OKPYXAIOUIEeM MHpE, B TOM
ymciie QU3nYecKue SBJICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3NIUYHBIMU CKOPOCTSIMH B
JKUBOM W HEXUBOM IIPUPOJE, NCUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBlIeHUs Ha XUBOW OpraHu3M, IUIaBaHHUE PbIO, pblUuard B TeJie YelOBEKa, MPHU
ATOM MEPEeBOAMTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIACTATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

OMKCHIBATh M3YUYEHHBIC CBOWCTBA Tel W (PU3WYECKUE SIBJICHUS, WCIONB3YyS (PUINUCCKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTb,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BeC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Telna, KHUJIKOCTH,
rasa), BHITAJIKMBAIOUIAs CHJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KOA(p(UIMEHT MOJE3HOr0 ACHCTBHUS MEXaHM3MOB, KMHETHYECKas M MOTEHUHUalbHAs DHEPIUs),
IpU ONHCAHWM TPABWIBHO TPAKTOBaTh (PU3UYECKUI CMBICI HCIOJIB3YEMBIX BEJIMYUH, HX
0003HaYeHHs] U eIUHUIBI (U3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOIIUE TAHHYIO
(GU3HYECKYIO BEIMYMHY C JAPYTUMU BEIMYMHAMH, CTPOUTH I'padUKH M3y4EHHBIX 3aBHCHMOCTEH
bu3nYeCKuX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3UYECKUE SBJICHUS M IPOLIECCHl, HCIOJB3Ys MpaBuUia
CJIOKEHMsI CHII (BJIOJIb OJHOM MpsIMOI), 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pbryara (0JI0Ka), «30J10TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS! MEXaHUYEeCKON
DHEpPTUW, TpPH O3TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alMCBIBaTh €ro
MaTEeMaTUYeCKOEe BBIPAXKECHHUE;

OOBSACHATh (DU3MUYCSCKUE SIBJICHHS, MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTyallMil TMPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO--CJICICTBCHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiats pacuéTHble 3a7auu B 1—2 NEWCTBUA, UCHONB3YS 3aKOHBI U (OPMYJIBI, CBS3BIBAIOIINE
¢dbusznyecKkue BEMTUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABJIATH (PU3HUYECKUE BEITMYMHBI B (DOPMYIIBI U POBOIUTH PACUETHI, HAXOAWTH CIIPABOYHBIC
JMaHHbIe, HEOOXOJWMMBbIE MJIs peUIeHHs 3aJady, OLIEHHWBATh PEATHUCTUYHOCTh TMOJTYYEHHOM
(U3UYECKON BEJIMYUHBIL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUINTh MpPU MOMOIIM (PU3HMUECKUX METOJIOB, B
OMHMCAHUW WCCIIEJIOBAHUS BBIACIATH MPOBEpseMOe NpPEANoNioKeHnue (TUIoTe3y), pa3iaudarh U
WHTEPIPETUPOBATDH MOTYYECHHBIN pe3yIbTaT, HAXOAUTh OMIMOKHU B XOJ€ OMBITA, JIEJIaTh BBHIBOIBI
10 €r0 pe3yJbTaraM;

MPOBOJIUTH OMBITHI IO HAOMIOJEHUI0 (DU3UYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB TEI:
dbopMynupoBaTh NpPOBEpsiEMble MPEANOJIOKEHUS, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

BBITIOJIHSITh TIPSIMBIE HM3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Tena, 00bEMa, CHIBI U
TEMIEPATypPhl C UCMOJIb30BAHUEM aHAJIOTOBBIX U IMU(PPOBBIX MPUOOPOB, 3aMUCHIBATH TOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOANWTH HCCIENOBAHUE 3aBUCUMOCTH OJHOW (DHU3MUECKOW BETUYMHBI OT JPYrod ¢
WCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBHCHUMOCTH MYTH PAaBHOMEPHO JBUXKYIIETOCS TEla OT
BPEMEHM [BHKEHHS Tejla, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Tela, KayecTBa 00pabOTKU
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CUJIbI TPEHMS OT IJIOIIAIU CONPUKOCHOBEHHUS TEJ, CHJIBI
YOPYTOCTH OT YJUTMHEHUS! TMPYXKWHBI, BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYXKEHHON YacTh
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN IUIaBaHMS TeJN, YCIOBHM paBHOBECHs pbhlyara M OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBIMIOIHSATH
U3MEpEeHMs, CleAys [MpeaJoKeHHOMY IUIaHy, (UKCHPOBATh PE3yJbTaThl IOIYYEHHOMN
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOMUI] ¥ TpaduKoB, AeNaTh
BBIBO/JIbI 110 pe3YJIbTaTaM HCCIIETOBAHMUS;



IPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUYECKUX BETUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTU U
TBEPAOrO TeNa, CWIA TPEHUS CKOJIBKEHUS, [aBJICHUE BO31yXd, BBITAIKUBAIOIAS CHIIA,
JeMCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJIO, KOA(P(DUIIMEHT MOJIE3HOTO JACHCTBUS MPOCTHIX
MEXaHU3MOB), Clelysl MPEeII0KEHHOM WMHCTPYKLUMHU: IPU BBIIOJHEHUH H3MEpEHHH coOupaTh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HUCKOMOW BEJIMUNHBI;

co0uIro1aTh NpaBuia TEXHUKH O€30I1aCHOCTH ITPpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
yKa3blBaTh MPUHIMIBI JEHCTBUSA NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pblyar, MOJABHKHBIA U HEMOABUXKHBIN OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;

XapakTepu30BaTh NPUHLMIIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMopoil Ha uX omnucaHud (B TOM 4YHCIE: MOALIUIHUKHM, YCTPOMCTBO BOJIONPOBOAA,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeoOMETP), MCIOJb3Ys
3HAHUS O CBOMCTBAaX (PU3MUYECKUX SBICHUH M HeoOXoauMmble (PU3MUECKHE 3aKOHBl U
3aKOHOMEPHOCTH,;

IPUBOAUTE MpPUMEpPHI (HAXOOUTh MH(OpMALUIO O MpUMepax) MPaKTHYECKOro MCIOJIb30BaHUS
(bu3nuecKrx 3HaHUH B MOBCEIHEBHON XM3HM I o0ecredeHns 6e3011acHOCTH TP 00pallieHUH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3/0pPOBbS U COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEN CpelE;

OCYIIECTBIISITh OTOOp HMCTOYHUKOB HMH(popManmu B MHTEpHETE B COOTBETCTBHH C 3aJlaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCSA 3HAHMM W IYyTEM CPAaBHEHHs pPa3IMYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMaIuio, KOTopas sBISETCS MPOTUBOPEUMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh IPU BBIIOJIHEHUH Y4YEOHBIX 3aJaHUi HAay4yHO--TIONYJSPHYIO JIUTEPaTypy
($u3nyecKoro cojaep:KaHus, CIPaBOYHBbIE MaTepuasbl, pecypcbl cetu VHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE M YCTHBIE COOOLICHHMS Ha OCHOBE 2-3
UCTOYHUKOB MH(POpPMaLUK (PU3NUECKOro COAEpKaHMsl, B TOM 4Hcie MyOJIMYHO JeNaTh KpaTKue
COOOIllEHUsI O pe3yslbTaTaXx IPOEKTOB WM Y4YeOHBIX HCCIEJOBaHWM, MPU STOM TIPaAMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN anmapaTr Kypca (U3HMKH, CONPOBOXKAATH BHICTYIICHHUE
MPE3EHTALNEH;

IPY BBIIOJHEHUH y4eOHBIX MPOEKTOB U MCCIEOBAHUN pacripeaessaTh 00s3aHHOCTH B IpyMIe B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJayaMH, CIEJUTb 3a BBIIIOJIHECHUEM IUIaHA JACHCTBUU,
aJIeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJaJ B JI€ATEIbHOCTh TIPYMIbI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE B3aUMOJEHCTBHUE, YUUTHIBAsE MHEHUE OKPYXKAIOLIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunyecTBO 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n NpOrpamMmbl Bcero O;I TPOTLHBIC %aKTquCKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMH OKPY/KAKIIET0 MUPa
bubnnoreka IIOK
11 Pu3HKa - HayKa o mpupose 2 0 0 https://m.edso00.ru/7f416194
bubmuorexa IJOK
12 PH3HYCCKHUC BETHHHbI 2 0 1 https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBII METOJ1 TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pa3nes 2. [leppoHayaibHbIEe CBEIeHHS] O CTPOEHHH BelllecTBa
bubmmoreka [IOK
21 Crpoenue emectsa . 0 0 https://m.edso00.ru/7f416194
29 JIBM>KeHuEe U B3aUMOJICMICTBUE YACTHIL 5 0 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 0 0 https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Pasnen 3. /IBukeHre U B3aUMO/1eiiCTBHE TeJl
bu6nuoreka [IOK
3.1 Mexaririeckoe ABIKCHAE 3 0 0 https://m.edso0.ru/7f416194
but6mmoreka [IOK
3.2 Muepuus, macca, niotHocts 4 0 1 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.3 Cuna. Bupet e 14 1 2 https://m.edso00.ru/7f416194
Wroro no pazmeny 21
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Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

a1 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 0 bubnmoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U ra3aMu https://m.edsoo0.ru/7f416194
bu6nuoreka LIOK
4.2 Jlasnenue xuaKoctn S 0 https://m.eds00.ru/7f416194
bu6nmmoreka [IOK
4.3 ATMOChepHOE 1aBeHHUe 6 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B 7 3 bubnmnoreka [HOK
' HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 5. Pa6ora u MOIIHOCTh. JHeprust
bubmuorexa [JOK
51 Pabora u momHocTh 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie Mexanusmel S 1 https://m.edso00.ru/7f416194
bu6nuoreka [IOK
53 Mexanueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne fll3y'{ CHHSI :)161? aI; OBATEIBLHBIE
padoThI padoTsI pecypesI
1 ®du3uka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnueckue ABICHUS 1
3 dusnueckue BETHYUHBI U UX 1
U3MEPEHUE
Ypok-uccnenosanue "M3mepenue
4 TEeMIIEPaTyphl MPU TOMOIIIH 1 1
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TEeMIEpaTyphl"”
MeTo1bl HayYHOTO TTO3HAHUS.
5) OHI/ICgHI/Ie (1}),II/IISI/ILIGCKI/IX SIBIICHUH C 1 bubmiorexa LIOK
N https://m.edsoo.ru/ff09f72a
IIOMOIIILIO MOJIETICH
VYpok-uccnenosanue "lIposepka
5 TUIIOTE3bI: JAILHOCTH MOJIETA IIAPUKa, 1 1
MYIIEHHOTO TOPU30HTAIIBHO, TEM
Oobliie, 4eM 0oJIbIe BHICOTA ITycKa"
CrpocHue BemecTBa. OIBITH
7 JIOII:aSI)IBaIOHlI/Ie JIUCKPETHOE ’ 1 bubamorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIlIECTBA
8 JIBI>KeHME YaCTHUIT BEIICCTBA 1 bubmiorexa LJOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbITH IO
9 HaOJIIOCHUIO TETIJIOBOTO PaCcIIUPEHUs 1 1
ra3oBy
10 ArperaTHble COCTOSIHUS BEIeCTBa 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

OCOOEHHOCTH arperaTHbIX COCTOSIHU
Bozbl. O000IIEHNE 110 pa3ieny

bu6mmoreka [IOK

11 «IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe ABUXKEHHUE.
12 PaBHOMepHOE I/III[{C aBHOMEPHOE Eubmorexa LIOK
P p p https://m.edsoo.ru/ff0a05c6
JIBKECHUC
bubmuorexa [JOK
13 Ciopocts. EnurueL cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTtu 1 BpeMeHU JBUKEHUS brbmoreka [JOK
yr P A https://m.edsoo.ru/ff0a0ae4
15 WNuepruusa. Macca — mepa bu6mmoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[ImoTHOCTB BenecTBa. Pacuer maccol bubnuorexa [JOK
16 _
1 00beMa TeJia Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
TJIOTHOCTHU TBEPJIOTO TENa
18 Pemenue 3agad nmo teme "[LoTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumoieicTBus Ten. Cumna
ynpyrocti. 3akoH ['yka
JlaGopatopnas pabora «3yuenue
20 3aBUCUMOCTH PACTSKCHHUS
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHON CUIIBD)
21 [[“IBnenue TsaroTenus. Cuiia TsHKeCTH
CBs13b MEXKTY CHIION TSHKECTH U
22 Maccoi Tenl:lyBec tena. Pemmenue bubmorexa [JOK
e | " https://m.edsoo.ru/ff0al1778
3aga4 o teme "Cuia TsHKecTH
23 Cuia TsDKeCTH Ha APYTHX IJIaHeTaxX. bubnmnoreka [JOK

Du3nYecKUe XapaKTEPUCTUKHU TIAHET

https://m.edsoo.ru/ff0a1502
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bu6mmoreka [IOK

24 4 .
3weperue cni. Jlusavomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CrnoxxeHHe ABYX CUJI, HallpaBJICHHEIX
26 10 OJTHOM nﬂﬂ?\,ﬁ)ﬁ ’ buGmorexa LIOK
1 1P ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
27 Pemenue 3anau o reme
"PaBHonelicTByrO1mas cui”
Cuna tpenus u e€ Buabl. Tpenue B bubnuoreka [IOK
28 :
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «H3yueHue
3aBUCUMOCTH CHUJIbI TPCHUS
29 CKOJIb)KCHHS OT CI/IJ‘I:IP JIaBIICHUS U brbmoreka [JOK
https://m.edsoo.ru/ff0alcc8
XapaxkTepa CONMPUKACAIOITIUXCS
TOBEPXHOCTEWN»
30 Pemenue 3aa4 Ha onpeseneHue
PaBHOJACHCTBYIONIEH CUIIbI
Pemenue 3anau mo temam: «Bec
tenay, «I'papudeckoe n3odbpaxeHue bubnnorexka [JOK
31 . .
cuny, «Cunbsly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas pabota mo Temam:
«Mexanndeckoe IBKEHHE», «Macca,
32 IUIOTHOCTHY, «Bec Temay,
«['papuueckoe uzoOpakeHue cui,
«CHbi»
Hasnenue. CriocoObl yMEHBITICHUS 1 bubnmnoreka [JOK
33 :
YBEJINYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE Ta3a. 3aBUCUMOCTh
A N bu6mmoreka [IOK
34 JIaBJICHUS Ta3a OT 00bEMa,

TEMIIEpaTypbl

https://m.edsoo.ru/ff0a2376
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[Tepenava naBneHus TBEPIALIMHU

35 TeJaMU, )KUJIKOCTSIMHU U Ta3aMu bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiieHUE B ®KUJKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlaBiieHue B bubnuorexa [JOK
YKUJIKOCTH U Tra3e. 3akoH [lackansi» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobwarommecs cocyae! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorera [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiineBoit
JKMIKOCTHBIN HACOC
a1 ATmocdepa 3eMi U IPUYXHBL e€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuoreka [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOTo aBIeHuUS. bubnuoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 s or smcon na yposten Bumorexa LIOK
A Ayp https://m.edsoo.ru/ff0a2fc4
MOpst
Bbapomerp-anepoun. AtmochepHoe bubnuoreka [IOK
45 :
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amgayd no reme "
46 "
ATMochepHOe 1aBlIeHHE
g | ok x s o LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas pva60Ta «OmnpeneneHune Bubmorexa [OK
48 BBITAJIKMBAIOIICH CHUJIBI,

JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE

https://m.edsoo.ru/ff0a33fc
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B XKNJIKOCTB»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca

bu6mmoreka [IOK

49 TeJa B BOJE OT 00bEMa MOTrpyKEHHOMN 1 https://m.edsoo.ru/ff0a3514

B JKUJKOCTb YacTH TeJla»
bubmuorexa [JOK

>0 Inagasue Tex https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabora

51 "KoHcTpynpoBaHue apeomerpa win 1
KOHCTPYHPOBAHUE JIOAKH U
ompeseraeHue e€ rpy30mnoabLEMHOCTH"

Pemenue 3amau no remam: «llnaBanue

50 cynoB. BoznyxomnnaBanue, bu6mmoreka [IOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B)»

KonTponbHas pabota mo Teme

53 «JlaBieHHE TBEPABIX T, KUIAKOCTEH

Y Ta30B»
bu6nmoreka [JOK

>4 Mexameckas padota https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

55 MonmxocTs. EquHuIE MoIIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBACMOI MPH 1
nogbEMe 1o jgecTHuie"

57 [Ipocteie Mexanu3mbl. Poryar.

PaBHOBecHE cui Ha priyare
Prryaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubmuoreka [IOK
«HMccrnenoBanne ycioOBHI paBHOBECHS ' https://m.edsoo.ru/ff0a478e
phIyara»

59 Pemenne 3amad o reme «Y CII0BUS bubmiorexa LTOK

https://m.edsoo.ru/ff0a48a6
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PaBHOBECCHUSA pblyara»

60

61

Koaddumnuent nonesnoro necTpust
Mexanu3Mma. Jlaboparopuas pabora
«3mepenue KII/ naknonHo
IJIOCKOCTH

Pemrenne 3agay mo teme "Padora,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckas OHCPI'HU:.
Kunernueckas n MNOTCHIMAJIbHAasA
OQHCPI'ua

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

64

65

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIpeIETICHHE
W3MEHEHMS KHHETUYECKOU 1
MTOTEHIMATIbHON SHEPTUH IIPH
CKaThIBaHWM TeJja 110 HAKIIOHHOU
miockoctu"

KonTponbHas padota no teme
«PaboTa 1 MOLITHOCTh. DHEPTUs»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

66

67

68

PesepBHblit ypok. Pabora ¢ Tekctramu
o TeMme "MexaHuueckoe aBmKeHue"

Pesepubiit ypok. Pabora ¢ Tekctamu
1o tTeMe "JlaBieHue TBEPABIX TeN,
JKUJIKOCTEH U Ta30B"

Pesepubrit ypok. Pabora ¢ Tekctamu

1o TeMme "Pabora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKinOHEpHOE 00IIIECTBO
«3narensctBO «IIpocBenienue»

» dusuka: 7-i kiace: 0a30BbIM YPOBEHb: yueOHHUK, 7 Kiacc/ [Tepoeimkun .M.,
NBanoB A.U., AkimonepHoe odiiectBo «M3narensctBo «IIpocBeiienne

COopnuk 3a1a4 o ¢usuke 7-9 knaccel. Jlykammuk B..

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

®dusuka. 7 -9 knaccol. [loypounsie paspadorku k YMK A.B. Ilepoikuna

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

http://school-collection.edu.ru



