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IHosicHUTEABbHAA 3aAIIMCKA

PabGouass mporpamMma 1o (u3MKE HA YPOBEHb OCHOBHOTO OOIIEr0 OOpa3oBaHWs s
obyuaroruxcs 7-9-x kimaccoB MAOY COIII Ne 26 paspabotaHa B COOTBETCTBHH C
TpeOOBaHUSIMMU:

e @epaepanpHoro 3akoHa oT 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoi
Denepaununy;

e mpukaza Munnpocsemienuss ot 31.05.2021 Ne 287 «OO6 yrBepKIeHUU
(denepaabHOrO TOCYZApCTBEHHOTO O0pa30BaTEeIbHOTO CTaHJapTa OCHOBHOTO
o01rero o6pa3oBaHUsY,

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepkacHuu (eaeparbHOR
00pa3oBaTeNIbHOW MPOrPaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs,

e mpukaza MunmnpocBemenuss or 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpraHu3alliil W OCYIIECTBJICHUS O0pa30BaTEIbHON NEATEILHOCTH MO OCHOBHBIM
o0mieo0pa3oBaTelbHBIM ~ TpOrpaMMaM  —  00pa3oBaTeNbHBIM  IPOTrpaMMam
HAYaIBHOTO 00IIEr0, OCHOBHOTO OOIIEro M CPEeIHEro 00IIero o0pa3oBaHus;

e KOHIICTIIIMU MIPETIOAaBaHusl y9eOHOTO npeamera «Du3ukay;

o CII 2.4.3648-20 «CanutapHO-3MUAEMHOIOTHYECKHE TPeOOBaHMS K OpraHU3aIUsM
BOCIIUTAaHUSI M OOydYeHHs, OTHbIXa M O3[0POBICHHUS JETed U MOJOACIKN,
YTBEPKACHHBIX MOCTAHOBJIEHWEM IJIaBHOTO caHuTapHoro Bpaua oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennyeckre HOPMAaTUBBI U TpeOOBAHUSA K 0OECIIEUEHUIO
6e3omacHocT 1 (M) OE3BPEIHOCTH IS YejoBeKa (DaKTOPOB CpPe/ibl OOMTaHUSY,
YTBEP)KJCHHBIX MTOCTAaHOBJIEHHEM IJIABHOTO caHuTapHOro Bpauda oT 28.01.2021 Ne
2;

e y4eOHOTO MJIaHa OCHOBHOTO 0o0O1ero oopazoBanuss MAOY COIII Ne 26;

e (enepasibHON pabouelt MporpamMmsl 1Mo yueOHOMY mpeaMeTy «Du3ukay.

PabGouass mporpamMMa OpHEHTHpOBaHA Ha I€JIEBbIE NPHUOPUTETHI, CPOPMYIUPOBAHHBIE B
denepanbHOi paboueil mporpaMme BOCIUTaHMS M B pabodel MporpamMme BOCHUTAHUS
MAOQOY COL Ne 26

IIporpamma no ¢u3uke Ha ypoBHE OCHOBHOT'O 0OIIero oOpa3oBaHUs COCTaBJIEHAa Ha OCHOBE
MOJIOKEHUH W TpeOoBaHMM K pe3yibTaTaM OCBOCHHUsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBatensHO mporpammbl, mpeactaBieHHBIX B PI'OC OO0, a Takxke € y4eToM
(dbenepaibHON paboueld mporpaMMmbl BocnuTaHus W KoHuenuuu mpenojaBaHus y4eOHOTO
npeamera «Pu3nkKar.

Coneprxanue mporpaMMsl 1o (hu3nKe HarpaBiieHO Ha (pOpMUPOBaHHE €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH O0Y4alOIIUXCsl U OpraHU3alUI0 U3yYeHHs (PU3UKU Ha JEeSTeIbHOCTHON OCHOBE.
B nporpamMe mo ¢gu3uKe y4HMTBHIBAIOTCS BO3MOXKHOCTH y4eOHOrO HpeAMeTa B peau3alliu
tpeboBanuit ®I'OC OO0 Kk mIaHUPYEMbIM JMYHOCTHBIM U METAIlpPeIMETHBIM pe3ysbTaTaM
o0y4eHHUs, a TaK)Ke MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX y4eOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O 00IIIET0 0Opa30BaHMUs.

IIporpamma no ¢u3nKe ycTaHaBIMBAET paclpelesieHHe y4eOHOro marepuana Mo roaam
oOydenust (o Kiaccam), MpeJlaracT MPUMEPHYIO ITOCIIEA0BATEILHOCTh HM3YUCHHS TEM,



OCHOBaHHYIO Ha JIOTHMKE pa3BUTUSl IPEAMETHOIO COACPXKAHHS M Yy4eTe BO3PACTHBIX
0co0eHHOCTEH 00yUJaroIIIXCs.

[Tporpamma no ¢usuke paspaboTana ¢ HEIbIO OKa3aHUS METOAMYECKON MOMOIIHM YYUTETIO B
co3/1aHuu paboudel mporpaMMel 10 y4eOHOMY MTPEIMETY.

dusnKa SBISAETCS CHCTEMOOOPa3yIOIUM JJIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SBJICHUMN, M3y4aeMbIX XUMHUEH,
Ouosiorueit, actpoHomMuedl MW (U3UUECKON Treorpadueill, BHOCUT BKJIAJ B €CTECTBEHHO-
Hay4YHYI KapTHHY MUpA, OPEOCTaBsAeT Hauboee siCHble 00pa3libl IPUMEHEHHUS] HAy4HOTO
METO/a MO3HAHMUSA, TO €CTh CII0co0a MOyYeHHs JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa W3 THaBHBIX 3a7ad (U3MYECKOro OOpa3oBaHHs B CTPYKType oOmero odpa3oBaHUs
COCTOMT B ()OPMHPOBAHMU €CTECTBCHHO-HAy4YHOW TI'PaMOTHOCTH M HMHTEpeca K Hayke Yy
00yJaromuxcs.

Wzyuenne ¢usukn Ha 0a30BOM YpPOBHE MPENINONaracT OBJIAJACHUE CIETYIOIUMH
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOLIUMH €CTeCTBEHHO-HAYYHYIO TPAMOTHOCTb!

e HAYYHO OOBSCHSTH SBICHUS,

e OIICHHMBATH M MIOHUMAaTh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS,

e WHTEPIPETUPOBATH JaHHBIE M HWCIOJIB30BaTh HAYYHBIC JIOKA3aTeIbCTBA  JUIS
MIOJTYYCHUS BBIBOJIOB.

Lenn wu3ydyeHuss (QU3MKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS ONpEAETeHbl B
Konnernmun mnpenogaBanust ydeOHoro mpenmera «®duszmka» B 00pa3oBaTEIbHBIX
opranuzaiusax Poccuiickoil @enepanuy, pealn3yrolnX OCHOBHbIE 00I1€00pa30BaTe/IbHbIE
MpOrpaMMbl,  yTBEpKIeHHOW  pemennem Komternn  MHHUCTEPCTBA  MPOCBEIICHUS
Poccuiickoit ®eneparuu (mporokon ot 3 gexadps 2019 roxa Ne [TK4BH).

ean n3ydyenus pusuku:

pHUOOpEeTeHnEe HHTEpeca U CTPEMIICHHsS OOydaroluxcs K HAaydHOMY H3YYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEI];
pa3BUTHE TPEACTABIEHUH O HAaydHOM MeETo/e TMO3HaHHA U (popMHpoOBaHHE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPYKAIOUIUM SIBICHUSM;

¢bopMUpOBaHME HAYYHOTO MHPOBO33PEHMSI Kak pe3y/lbTaTa H3Yy4YEHHs] OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH,

dbopMUpOBaHME TMPEACTaBICHUM O poid (U3UKK [ Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEJCTABIECHUNH O BO3MOXKHBIX cdepax Oyaymieid mnpodeccnoHaTbHOM
JeSITeIbHOCTH, CBSI3aHHOM ¢ (DPU3MKOM, MOJArOTOBKA K JlabHEHIIEMY OOy4YeHHIO B
9TOM HaIlpaBJICHUU.

JlocTukeHre HTHX LeJell mporpaMMbl MO (U3MKEe Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHMs 00ecneUnBaeTCs PEIICHHEM CIISAYIOUINX 3a1a4:

e TpHOOpETEHUE 3HAHWUH O JIUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXaHMYECKHX,
TEIUIOBBIX, MIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX,



e IpUOOpETCHHWE YMEHUH ONHUCHIBATE U OOBACHATH (U3NYECKUE SIBICHUSA C
UCTIOJIb30BaHUEM IOJTyYSHHBIX 3HAHUIA;

e OCBOCHHE METOJIOB PEIICHHS NMPOCTEHIINX PACUETHBIX 331a4 C HCIOJIb30BAaHHEM
($u3nUecKuX MOeNeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUH HAOMIOJATh TPUPOAHBIC SBICHUS W BBIOJIHITH OIIBITHI,
nabopaTopHble pabOThl M 3KCIIEPUMEHTAIBHBIE MCCIEOBAHUS C UCIOJIb30BAaHUEM
U3MEPHUTEIBHBIX TPUOOPOB;

e OCBOGHHE IPUEMOB paboTHl ¢ HH(popMaHend (U3MIECKOTO ConepKaHMs, BKIIOYAs
UH(GOPMAIMIO O COBPEMEHHBIX JOCTIDKCHUSAX (H3MKH, aHAIN3 U KPUTHYECKOE
OlleHMBaHKE WH(OPMAIINY,

e 3HAaKOMCTBO cO cdepamMu MpoPecCHOHATBHON JeATENIbHOCTH, CBS3aHHBIMH C
(GU3UKO, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHIX
buznuecKoil HayKu.

Ha wusydenune ¢usuku (6a3oBbIi ypOBEHb) Ha ypPOBHE OCHOBHOIO OOIIEro 006pa3oBaHMs
otBoauTcs 238 yacoB: B 7-M Kitacce — 68 yacoB (2 vaca B Heneno), B 8-M kiacce — 68 yacos
(2 yaca B Hemeno), B 9-m kimacce — 102 gaca (3 yaca B HeIeIo).

[Ipennaraemslii B mporpaMMme no (U3MKe MepedeHb J1abopaTOPHBIX pabOT U ONBITOB HOCHUT
PEKOMEHAATENbHBIM XapakTep, yYUTeNb JIeaeT BbIOOp MPOBEAeHUs 1a00paTOPHbIX paboT U
ONBITOB €  Y4YeTOM  MHJIUMBHUIYyaJbHBIX  OCOOEHHOCTEH  oOyyarolmuxcs,  CIHCKa
HKCHEPUMEHTAIbHBIX 3aJlaHHi, IpeJylaraéMblX B paMKaX OCHOBHOTO T'OCYAapCTBEHHOTO
9K3aMeHa M0 (PU3HUKE.

I[J'ISI peanmauI/H/I HpOFpaMMI)I I/ICHOJ'II)?:YIOTCFI y‘~IG6HI/IKI/I, }IOHYHICHHI)IG K HCIIOJIBb30BaAHHUIO
MIPHU pean3aliyi UMEIONUX TOCYAapCTBEHHYIO aKKpeIUTaIuio 00pa3oBaTeNbHBIX MPOrpaMM
Ha4yaJlbHOTO 00IIEeTr0, OCHOBHOTO OOIIETo, CpeIHero odiiero oOpa3oBaHMs OpraHU3aAIUsSIMU,
OCYIIECTBISIONIUMU 00pa30BaTENbHYIO JAESITeNbHOCTh, MPUKa30oM MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

o @wusuka: 7-ii kiacc: 0a3oBbIi ypoBeHb. ydeOHuK, 7 kiacc/ Ilepeimkun .M.,
NBanoB A.U., Akiimonepuoe obmectBo «M3natensctBo "[Ipocsemnienue y;

o @usuka: 8-it kiacc: 0a30BbIii ypoBeHb: yueOHuK, 8 kmacc/ Ileppimkun WM. M.,
WBanoB A. U., AkunonepHoe obuiectBo «M3natensctso "[Ipocsemienue’;

o @usmuka: 9-it kiacc: 0a3oBblii ypoBeHb: yueOHuK, 9 kmacc/ Ileppimkun WM. M.,
I'yrauk E. M., UBanmoB A. W., IlerpoBa M. A., AKIHOHEpPHOE OOIIECTBO
«M3parenscTBO "IlpocBemienue’»;

DJEeKTPOHHBIE 00pPa30BaTEIBHBIC PECYPCHI, JOMYIIEHHBIE K UCTIONIB30BaHUIO TIPU PeaH3alin
MMEIOIIUX TOCYIapPCTBEHHYIO aKKPEIUTAlMI0 O00pa30BaTEeNbHBIX MPOrpaMM HayaJIbHOTO

00111ero, OCHOBHOTO OOIIETO, CPEAHETo 001ero oOpa3oBaHus MPUKa30oM MUHIIPOCBEIICHHUS
ot 02.08.2022 Ne 653:

o ®usuka, 7 knacc, PI'AOY IO «Akanemuss Munnpocsermienus Poccumny,

e ®wmsuka, 8 kimacc, PI'AOY IO «Axkanemuss Munnpocsemienus Poccumy,
o ®usuka, 9 knacc, PI'AOY IO «Akanemuss Munnpocsemienus Poccumny,

Coaep:kanue yueOHOro npeamMera

/-7 KJIACC



Pa3nen 1. ®u3uka u ee poJib B MO3HAHMHU OKPY:KAIOIIEro MUpa.

dusuka — HayKa O IIpHUPOJC. SIBmenus IIpUpOAbI. dusznyeckue SBICHU. MEXaHUYCCKHUC,
TCIUIOBBIC, SJICKTPUUYCCKUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

@dusnueckue BenuuuHbl. V3MmepeHue ¢usndeckux BedndyuH. Pusnueckue MNpUOOPSI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €AVHULL.

Kak ¢u3uka m apyrue ecTecTBEHHbIE HAayKWM H3Y4aloT NpHupony. EcTecTBeHHO-HAaydHBIH
METOJ IO3HaHMA: HaOJIO/EHUE, IOCTAaHOBKA HAY4YHOIO BOIPOCA, BBIABM)KEHUE THIIOTE3,
HKCHEPUMEHT TI0 TPOBEPKE THUMOTe3, O0O0BsICHEHHWe HaOmogaemMoro spiueHus. OnucaHue
(U3NYECKUX SIBICHUH C TOMOIIBIO MOJENEH.

JdeMmoHcTpamum.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKIE, MArHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®duznyeckue NpubOpPHI U MpoLeypa NPsMbIX U3MEPEHUN aHAJIOTOBBIM U LIU(PPOBBIM
npudopom.

JlaGopaTopHble paGoThI U ONBITHI.

Onpenenenre HeHbl JeJIEHUs MIKaIbl K3MEPUTEIBLHOTO IPUOOpA.

H3mepenne paccTosTHUM.

N3mepenue o0beMa KUAKOCTU U TBEPJOTO TENA.

Onpenenenre pa3sMepoB MalbIX TEN.

W3mepenue Ttemreparypsl IpH NOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaTyhKa
TEMIEPATYpPHI.

6. IIpoBeneHue ucciemnoBaHUs MO MPOBEPKE TMIOTE3bl: JAIBHOCTH IOJIeTa IIApUKa,
MYILEHHOTO TOPU30HTAJIBHO, TEM 00JIbIlIe, YeM OOJIBbIIIE BHICOTA ITyCKa.

agrwnE

Paznen 2. HepBOHa‘{aJ'll)Hble CBE€ICHHUA 0 CTPOCHUM BelleCTBA.

CTpOGHI/Ie BCIICCTBA. aTOMbl M MOJICKYJIBI, HX pPa3MEpHL. OHI)ITI)I, JOKa3bIBAOIINEC
AUCKPETHOC CTPOCHUC BCIIICCTBA.

JIBrkenne wyactuy BeniecTBa. CBs3b CKOPOCTH JABMIKEHUS YacTUL] C TEMIEPaTypoOu.
BbpoyHnoBckoe asmwkenue, nuddysus. B3auMoneicTBre 4acTHIl BEIIECTBA: MPUTSKEHHUE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHHMSI  BEILIECTBA:  CTPOEHHME Ta30B, JKUJIKOCTEH W  TBEPABIX
(kpucTaunyeckux) Tea. B3auMoCBs3b MEXIy CBONMCTBAMU BEIISCTB B Pa3HBIX arperaTHBIX
COCTOSIHHSIX 1 UX aTOMHO-MOJICKYJIIPHBIM cTpoeHHEM. OCOOCHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI.

JdeMoHcTpanum.

1. HaGmronenre OpOyHOBCKOTO IBHYKCHHUSI.

2. Habmonenue nuddysun.

3. HaGmionenue sBiaeHUM, OOBICHSAIOMUXCS TNPUTSHKCHHEM WM  OTTAIKWBAHHEM
YaCTHII BEIIECTBA.



JlabGoparopHblie padoThI M ONBITHI.

1. Ormenka 1uaMeTpa aroMa METOAOM psiioB (¢ Ucmoib3oBanueM hororpaduii).
2. OmnbITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACITUPEHHUS Ta30B.
3. OmbITHI 10 OOHAPYKECHUIO JICHCTBUS CHII MOJICKYJISIPHOTO TIPUTSDKCHUSI.

Pa3nen 3. /IBu:keHre H B3aUMO/IeiiCTBHE Tel.

Mexannueckoe qBukeHHE. PaBHOMEpHOE 1 HEpaBHOMEpHOE JBrxkeHHe. Ckopocth. Cpenusis
CKOpOCTh IPU HEPABHOMEPHOM JBM>KEHUH. PacueT myTu u BpeMeHH JBUKEHUS.

SBneHne wuHepuuU. 3aKOH HMHEpUUM. B3auMozelcTBHe Ten Kak IPUYMHA H3MEHEHHS
CKOPOCTH JBM)KEHHUA Tel. Macca kak Mepa uHepTHOcTH Tena. IlnoTHocTs BemectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €JMHULIE 00beMa BEIECTBA.

Cuna xak xapakTepucTuka B3aumojeiicTsus Ten. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CWIBI C IIOMOIIBIO JTUHAMOMETpA. SIBlIeHHE TATOTEHHs U cuia TskecTH. Cuia TsKeCTH Ha
npyrux rmiaHerax. Bec tema. HeBecomocth. CnojkeHue cuil, HamnpaBiI€HHBIX 110 OJHOU
npsmoi. PaBHonelicTByromas cui. Cuia TpeHus. TpeHue CKOIbXEHHMS U TPEHUE IIOKOA.
Tpenue B IpUpoOAE U TEXHUKE.

JdeMoHcTpanum.

HaOmronenrne MeXaHH4YeCKOrO IBH)KEHHUS TEA.

N3MepeHnne CKOpOCTH MPSMOIUHENHOTO JTBHKECHUS.
Habmtoienue sSBJIeHUS] HHEPIIUH.

Hal6mronenne nasMeHeHus: CKOPOCTH MPHU B3aMMOJICHCTBUH TEJI.
CpaBHeHME Macc MO B3aUMOJEHCTBUIO TEll.

CrnosxeHue Cuil, HallpaBJIEHHBIX 110 OJTHON TIPSIMOIA.

ouhkwnE

JlaGopaTopHble paGoThI U ONBITHI.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBMXKEHUs (MIapUKa B KHUIKOCTH, MOJEIH
SIEKTPUIECKOTO aBTOMOOWIIS | T. J1.).

2. OrmpeneneHne cpeHe CKOPOCTH CKOJIBKEHUsI OpyCKa WM IIapyKa MO HAKIOHHON

IJIOCKOCTH.

Omnpenenenue IIOTHOCTU TBEPAOIO TeNa.

OmBITH, JEMOHCTPUPYIOILIHE 3aBHCUMOCTh pacTsbkeHHs (1edopmanuu) mpy>KUHbBI

OT NMPUIIO)KEHHOW CHJIBI.

5. OrmBIThI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHs OT Beca Tela
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

»w

Pazgen 4. JlaBiieHne TBepaAbIX TeJ, *KMIKOCTEH U ra3os.

Hasnenue. CiocoObl yMEHBIICHUS U yBEIWYCHHs JaBieHus. J[aBneHue rasa. 3aBUCHMOCTh
JaBJIeHUs Ta3a OT oObema, Temmeparypbl. llepemada maBieHHS TBEPIABIMH TeEJaMHU,
JKUIKOCTSIMU U rasaMu. 3akoH Ilackans. IIHeBMaTuueckre MaIlIUHLL. 3aBUCUMOCTE JaBIIEHUS
KUIKOCTH OT TiyouHbl. ['mapocratudeckuit mapamgokc. CooOmiaronmecs CoCyabl.
FI/I,Z[paBHI/I‘IeCKI/Ie MCXAHHU3MBI.



Atmocdepa 3emsin u atMmochepHoe aAaBieHHe. [IpUuMHBI CyIIECTBOBaHMS BO3AYLIHOU
obomnouku 3emnu. OnbiT Toppuuennu. M3mepenue atMocgepHOro NaBieHUS. 3aBUCUMOCTh
aTMOC(EpHOro JaBIEHHUS OT BBICOTHI Haja ypoBHeM Mops. Ilpubopsl nns u3MmepeHus
aTMoc(epHOTro JaBICHHUS.

JleficTBrE KUAKOCTH U Ta3a Ha MOTPY)KEHHOE B HHUX TeJo. BriTamkuparomas (apXxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

JdeMoHcTpanum.

3aBUCUMOCTbD JaBJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUS )KUIKOCTBIO U Ta30M.

CooOuiaromuecs coCy/bl.

I'mnpaBnuueckuii npecc.

[TposiBiienue neiicTBus aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT OObeMa IOTpYKEHHOM wYacTu Tena U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CHIIBI BECY BBITECHEHHOM JKUJKOCTH.

8. YcinoBue 1uiaBaHWS TeN. IJIABaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

SN

~

JlabGoparopHblie padoThI M ONBITHI.

1. UccnenoBanne 3aBUCHUMOCTH Beca Tella B BOJ€ OT oObeMa IMOTrPYXKEHHOH B
KUAKOCTb YacTH TeJa.

2. OrmpeneneHne BBITATKUBAIONICH CHJIBI, JEHCTBYIONIEH Ha TENO, MOTPYKEHHOE B
KUAKOCTD.

3. IlpoBepka HE3aBUCHMOCTH BBITAIKUBAIONICH CHIIBI, JCHCTBYIONICH HAa TEIO B
XKHUAKOCTH, OT Macchl TeJa.

4. OnsIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAJIKUBAIOLIEH CHIIBI, JIEHCTBYOIIEH
Ha TEJI0 B JKUIKOCTH, OT 00bEeMa IMOTPYXKEHHOM B JKUIKOCTh YacTU Teja U OT
IJIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYHMPOBAHME JIOAKH U OIpENeIeHUE ee
IPY30I0ABEMHOCTH.

Pa3nea 5. PaGora u MomHocTh. JHEprus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJ0K, HAKIOHHAs IJIOCKOCTb. [IpaBuiio paBHOBEcHsl pblyara.
[Ipumenenue npaBuia paBHOBeCHs pblyara K 050Ky. «3o0s0Toe mpaBuio» MexaHuku. KITJ]

MMPOCTBIX MCXAHU3MOB. HpOCTBIe MCXAaHU3MBI B 6BITy 1 TCXHHUKCE.

Mexannueckas 3Heprus. Kunetndeckass u noreHuuanpHas sHeprud. [Ipespaimenue ogHoro
BHJIa MEXAHWYECKON YHEPTUHU B IPYrou. 3aKOH COXPAaHEHHUsI SJHEPTUU B MEXAHUKE.

JdeMoHcTpanum.

1. TIpumepsl IpOCTBHIX MEXAHU3MOB.



JlabGoparopHblie padoThI M ONBITHI.

1. Onpenenenue pabGoOTHl CHJIBI TPEHUS MpPU PABHOMEPHOM JBIDKEHUU Tela 10
TOPU30HTAIILHON ITIOBEPXHOCTH.

2. VccnenoBaHue ycnoBHil paBHOBECHS pbluara.

3. Hzmepenne KI1J] HaKTOHHOM TIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHUS MEXaHUYECKOI YHEPTHUH.

8- KJ1acc
Pasnen 6. TenjioBbIe ABJICHUA.

OCHOBHBIE MOJOKECHUS MOHCKYHHpHO'KHHeTquCKOﬁ TCOPUU CTPOCHHUA BCIICCTBA. Macca u
pasMEepel aTOMOB MW MOJICKYII. OHI)ITI)I, MOATBCPKAAOIMIUEC OCHOBHBIC ITOJIOKCHUA
MOHCKYHHpHO'KHHeTquCKOﬁ TCOPHUHU.

Mogenu TBEpAOro, KUAKOrO M razoo0pa3HOro COCTOSHMU BellecTBa. Kpucramimueckue u
amopdubie Tena. OOBsACHEHHE CBOMCTB TIa30B, >KMIKOCTEH M TBEPAbIX TeJl Ha OCHOBE
MOJIOXKEHUH MOJIEKYJIspHO-KHUHETH4YecKol Teopuu. CMauMBaHME W KallWUIPHBIE SIBICHUS.
TemnnoBoe pacuipeHue u cxaTHe.

Temneparypa. CBsA3b TeMIeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBHJKEHUS YaCTULL.
Buytpennsas ossHeprus. CriocoObl M3MEHEHHMs BHYTPEHHEH DSHEpruu: Terjonepeaada u
coBeplIeHre paboThl. Bupl Temnonepeaayn: TeIoNpoOBOJHOCTh, KOHBEKIUS, U3TyYeHHUE.

KomnyectBo TemnoTel. YjaenbHas TEIUIOEMKOCTh BEMIECTBA. TeIUIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TerIoBoro 6ananca. [InaBieHne u oTBepAeBaHNE KPUCTAITHYECKUX
BEIIECTB. YenbHas TeruioTa muiaBieHus. [lapooOpa3zoBanme m konzaeHcanus. Vcmapenue.
Kunenue. YnenbHas TemnoTra mapooOpa3oBaHHs. 3aBHCUMOCTh TEMIEPATYpbl KUIIEHUS OT
aTMOC(EpHOTO JIaBJICHHUS.

BiraxxHocTh BO3IYXA.
DHeprus TOIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHHUS.

[Mpuamumer  pabotel TemnoBbix naBurateneid KIIJ[ temmoBoro nBurarens. TersoBbie
JIBUTATEIIN U 3aIUATA OKPYKAIOIIEH CPEbI.

3akoH COXpPAaHCHUA U IPECBpAICHUS DHEPIrUK B TCIUIOBBIX MPOLIECCaX.
JdeMoHcTpanum.

Habmoienne 6poyHOBCKOTO IBHYKEHUSI.

Ha6mronenue quddysun.

Habmoienue sSBiIeHU cMauMBaHMs ¥ KAMHJUISIPHBIX SBICHUI.

HaOnroeHune TerioBoro pacumpeHust Tel.

N3menenue AAaBJICHUA Ta3a HOpu HU3MCHCHUU OG’bCMa U Harp€BaHuu WA
OXJTAXK/ICHUH.

6. IIpaBuna u3mMepeHus TeMIepaTyphl.
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7. Buppl Tertonepenayy.

8. OxutaxeHue rnpu CoBepIIeHUH paboThI.

9. HarpeBanue npu coBepIIeHUN paOOThI BHEITHUMU CHJIAMHU.
10.CpaBHeHHE TETIIOEMKOCTEN pa3IMUHBIX BEIIECTB.
11.HaOiroqeHre KUeHus.

12.HabntoneHre noCTOSHCTBA TEMIIEPaTyphI PH IJIaBICHUH.
13.Mozenu TEIIOBEIX IBUTATEIEN.

JlabGoparopHblie padoThI M ONBITHI.

=

OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSDKEHUS.

OMnBITH IO BRIPAIIUBAHHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MJIH caxapa.

3. OnbITEI IO HAONIOACHHUIO TETUIOBOTO PACHIMPEHUS Ta30B, KHJIKOCTEH W TBEPHBIX

TEJL.

Ormpezenenne naBiieHUs BO3AyXa B OAJJIOHE IINPHUIIA.

5. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH JaBIICHHsS BO3JyXa OT €ro oobema u
HArpeBaHUs WIH OXJIKICHUS.

6. IIpoBepka THIOTE3bl JIMHEHHON 3aBUCHMMOCTH JUIMHBI CTOJIOMKA J>KUIKOCTH B
TEPMOMETPHUYECKOMN TPyOKE OT TeMITepaTyphl.

7. HabOmoneHue n3MeHeHHs1 BHYTPSHHEH 3HEPruu Tejla B pe3ysibTare TeIvlonepeaadn
¥ pabOTHI BHEITHUX CHII.

8. HccnenoBanue siBICHHS TEIJI0OOOMEHA TpPU CMEIIMBAHWUU XOJOIHOH W ropsuei
BOJIBI.

9. OmpeneneHue KOJUYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOW MpPH TEIJIOOOMEHEe C
HArpeThIM METALTUICCKUM IHITHHIPOM.

10.0Omnpenenenue yaenbHOM TEIIOEMKOCTH BEIIECTBA.

11.VccnenoBanue mporecca uCrnapeHusl.

12.0Onpenenenue OTHOCUTETHHON BIAYKHOCTH BO3/1yXa.

13.0Omnpenenenue yaeIbHON TEIIOTHI TUIABJICHUS JIb/IA.

N
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Paznen 7. 3J1eKTpnqec1me N MAarHuTHbIC ABJICHHA.

Onexrpuszanus Ten. JlBa poaa 3JI€KTpUYECKUX 3apsaaoB. B3zaumonelcTBue 3apsKEHHBIX TEll.
3akon KynoHa (3aBHCUMOCTD CHITbI B3aUMOJICUCTBHS 3aPSDKCHHBIX TEJT OT BEIMYHUHBI 3apsI/I0B
U PaCCTOSIHUSI MKy TEIaMH).

Onektpudeckoe moisie. HanmpsHKeHHOCTh DIEKTPHUUYECKOro mojst. [IpHHIMI Cymneprno3unuu
ANIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrprueckux 3apsioB. DIEMEHTAPHBIN 3JIeKTprdecKkuil 3apsaa. CTpoeHHne aroma.
IIpoBOAHMKY M TNANEKTPUKH. 3aKOH COXPAHEHMS dJIEKTPUUECKOT0 3apsia.

DJIEKTPUYECKUH TOK. YCIOBHS CYHIECTBOBAHMS DJIEKTPUYECKOrO TOKa. M CTOYHUKHM
MOCTOSTHHOTO TOKa. J[eHCTBHS 3JIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE).
DIJIEKTPUYECKUH TOK B )KHIKOCTAX U razax.

Onektpuyeckas 1menb. Cuna Toka. Jnekrpuueckoe HampsbkeHue.  ConpoTHBIICHUE
MPOBOJHMUKA. YJEIbHOE CONPOTHUBJICHHE BemlecTBa. 3akoH OMa s ydacTka IeMu.
[TocnenoBarenbHOE U MapaieIbHOE COETUHEHUE MPOBOIHUKOB.



PaboTa 1 MOITHOCTH 3JIeKTpUUEcKOro Toka. 3akoH Jlxoyns—JIeHna. DneKkTpudeckue 1nenu u
NOTPeOUTENH ICKTPUIECKOH sHeprun B ObITY. KOpoTKoe 3aMbIKaHHE.

ITocTossHHBIC MAarHuThl. B3auMoaelCTBHE IIOCTOSHHBIX MAarHUTOB. MaramTHOE IIOJIE.
MaruuTHO€E noJie 3eMJIM U €ro 3HadeHue IS )KM3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe
MOJIE BJEKTPUYECKOro TOKa. IIpuMeHeHMe »BIEeKTpOMAarHUTOB B TexHUKE. [lelicTBue
MAarHUTHOTO TIOJII Ha MPOBOJHHUK C TOKOM. OJEKTPOJBUIaTENIb IOCTOSHHOTO TOKA.
Hcnonbs3oBanue 37eKTpoABUTaTENIeH B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages.  SBieHwe  anekTpoMarHUTHOM — wHAyKuuu. [lpaBuno  Jlenna.
Onekrporeneparop. CrnocoObl MOMYyUYEeHHs] SICKTPUUYECKON SHEPruu. DJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUU.

JdeMmoHcTpamum.

DnexTpu3anus Tel.

JIBa poja JIeKTPHUECKUX 3aps/I0B M B3aUMOJICHCTBHE 3apSKEHHBIX TEIL.
VY CTpoicTBO U IEHCTBHE IEKTPOCKOIIA.

DnexTpocTaTHuecKas HHIYKIHSL.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aps/IOB.

[TpoBOTHUKY ¥ TUDTICKTPUKH.

MonaenupoBaHHi€e CHIIOBBIX JIMHHUNA AJIEKTPHUYECKOTO TIOJIS.
VICTOYHHMKH OCTOSIHHOTO TOKa.

. JIeCTBUSA DIEKTPUYECKOTO TOKA.

10 DNEKTPUUECKUH TOK B )KUJKOCTH.

11.T'a30BHIi1 pa3psa.

12.I3mepeHne cuiibl TOKa aMIIepMeTPOM.

13.M3Mepenne 3IeKTPUIeCcKOTO HAMIPSKEHHS BOJBTMETPOM.
14.PeoctaT 1 Mara3uH CONpPOTHBIICHUH.

15.B3auMonelicTBE TOCTOSTHHBIX MAarHUTOB.

16.MopaenupoBaHie HEBO3MOXHOCTH pa3/ieJIeHNs OJII0COB MarHuTa.
17.MopnenupoBaHie MarHUTHBIX MOJIEH MMOCTOSTHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MarnuTHOE T0JIe TOKA. DIEKTPOMArHuUT.

20./leiicTBHE MarHUTHOTO T0JIs1 HA TPOBOJIHUK C TOKOM.
21.DmexTpoaBHUTaTEh MIOCTOSTHHOTO TOKA.

22.MccnenoBanue siBICHUS 3J€KTPOMAarHUTHONW MHTYKIIHH.
23.0mbITer Dapases.

24.3aBUCUMOCTb HAMPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BO3HUKHOBEHUSI.
25.97eKTporeHepaTop MOCTOSTHHOTO TOKa.

©CoNooA~WNE

JlaGoparopHbie padoThI M ONBITHI.

OINEBITEI IO Ha6J'H-O)IeHI/IIO SJICKTPpHU3alluU TCII I/IH)IYKHHeﬁ " IIPpHU COITPUKOCHOBCHHU.
HccnenoBanue NeHCTBUS DIIEKTPUIECKOTO MOJISI HA TPOBOAHHUKH M TUDIICKTPUKH.
COopxka u mpoBepka padOThI AMEKTPUIECKOH IIEMH TTOCTOSHHOTO TOKA.

H3mepenue u peryaupoBaHue CUbl TOKA.

W3mepeHue u peryarupoBaHue HAPsHKSHUSI.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKA, MIYIIErO dYepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.
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7. OnbITEl, AEMOHCTPUPYIOIIME 3aBHCUMOCTH 3JEKTPHUUYECKOrO  COMPOTUBICHUS
IIPOBOJAHMKA OT €T0 JJIMHBI, IUIOIIAIU TIONIEPEUHOr0 CEUEHUS U MaTepHraa.

8. IlpoBepka mpaBuja CIOKEHUS HANMpPSDKEHUH IPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuia JIsl CUIIbI TOKA IPU MapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.

10.0npenenenre pabOThI AIMEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11.0Onpenenenue MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICISIEMON Ha PE3UCTOpE.

12 VccnepoBanne 3aBUCHUMOCTH CHJIBI TOKA, MWIYIIETO dYepe3 JaMIIOuKy, OT
HaIPsKEHUS Ha HEW.

13.0Onpenenenue KII/1 narpeBarens.

14 MlccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15.M3ydyenue MarHMTHOTO TIOJII TMOCTOSHHBIX MAarHUTOB NpU MX OOBEIMHEHHH U
pa3JieJIeHUN.

16.UccnenoBanue qeiicTBUS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.01bITl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH CHUJIbI B3aMMOJICHCTBHS KaTYUIKU C
TOKOM M MarHuTa OT CUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTYIIKE.

18.M3yueHne 1eHCTBUS MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue U U3y4yeHHe padOThI AJIEKTPOABUTATEIS.

20.13mepenune KIIJ] anekTpoaBUraTeibHON YCTAaHOBKH.

21.0OmBITHI 110 MCCIIEIOBAHUIO SBIICHHS JICKTPOMArHUTHOW WHAYKIIUH. MCCIIEIOBAHNE
M3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUS UHIYKIMOHHOTO TOKA.

9-i1 kJ1acce
Pa3znena 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cucrema otcuera. OTHOCHUTEIBHOCTh
MEXaHUYECKOr0 ABWKEHHUS. PaBHOMEpHOe mnpsmoiiMHEeHHOoe [BUxkeHue. HepaBHOMepHOe
npsMoJIMHEHOe aBMXeHue. CpefHsis U MTHOBEHHas CKOPOCTh Tela MPU HEPABHOMEPHOM
JIBYKCHUU.

Yckopenue. PaBHOyckopeHHOe TpsiMONHHEHHOe nBrkeHHe. CBoOomHOe maaeHue. OMbIThI
Tanunes.

PaBHOMepHOE nBIKEHHME MO OKpykHOCTH. [lepron m wactora oOpamenus. JIuHeitHas u
yIJIOBasi CKOPOCTU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

Ilepeit 3axkoH HerotoHa. Bropoit 3akoH Herotona. Tperuit 3akoH Herorona. Ilpuniun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuiia TpeHHs CKOJIBbKEHMSI, CUJIa TPEHUS TIOKOH,
JIpYrue BUIbl TPEHUS.

Cuma TSDKECTM M 3aKOH BCCMHUPHOI'O TATOTCHUA. yCKOpeHI/Ie CBO60)IHOFO ImaCHUA.
JBwxkenune tuiaHneT Bokpyr Coumnna. IlepBas kocmuueckas cKopocTb. HeBecomocTh
neperpy3Ku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBECHE TBEPIOTO Tela C
3aKPEIUICHHON OCBIO BpalleHus. MoMeHT cuibl. L{eHTp Tskectu.



Nmnynbe Tena. M3Menenue umnyibca. MMmynbc cuibl. 3aKOH COXpPAHEHHUS HWMITYIIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass pabota ¥ MOLIHOCTh. PaboTa cunm TsbkecTH, ynpyroct, TpeHus. CBs3b
SHepruu u pabotel. IloTeHIManbHas 3HEPrus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIM.
IlorenumanpHass dHeprus cxaro npyxuHbl. Kunernueckas odHeprus. Teopema o
KMHETUYECKOW SHEPIUu. 3aKOH COXPAHEHUSI MEXAaHUYECKOW dHEPIUU.

JdeMoHcTpanum.

1. HabmrogeHrne MeXaHHYECKOTO ABMKEHUS TeJa OTHOCUTENIFHO Pa3HBIX TEJl OTCYETA.
2. CpaBHeHME IIyTeH U TPAeKTOPUI JBUKEHUS OAHOTO U TOTO XK€ Tesla OTHOCUTEIbHO
pa3HBIX TEJ OTCYETA.

W3mepeHune cKOpOCTH U YCKOPEHUs! PSIMOIMHENHOTO ABHKEHHUS.

HccnenoBanue mpu3HAKOB PABHOYCKOPEHHOTO JABIKEHHS.

HaGntoneHnue nBuXeHUs Tella 10 OKPYKHOCTH.

HaGnronenne MexaHMYECKUX SIBICHWH, TPOUCXOMSIIMX B CHCTEME OTCYeTa
«Tenexka» Ipu ee PaBHOMEPHOM M YCKOPEHHOM JBM)KEHHUM OTHOCHTEIBHO
KaOnHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHUS TeJla OT MacChl Tejla U AeHCTBYIONIEH Ha HETrO CHIIBI.

8. HabOmonenne paBeHCTBA CHIT ITPH B3aUMOJICHCTBHH Tell.

9. M3meHeHue Beca Teja MPU YCKOPEHHOM JIBU)KEHUHU.
10.Ilepenaua umMITysbca MpH B3aMMOACHCTBUH TEL.
11.TTIpeoOpa3oBanusi SHEPTUU NPHU B3aUMOACHCTBUH TeIl.
12.CoxpaHeHne UMITyJIbCa ITPH HEYIIPYTOM B3aUMOJICHCTBUH.
13.CoxpaHeHue uMIyabca npu adCOMIOTHO YIPYTrOM B3aUMO/IEHCTBHH.

14 HabnroieHne peakTUBHOTO JBUYKEHUS.
15.CoxpaHeHne MeXxaHMYECKON YHEPTUH MPU CBOOOAHOM MaJCHUU.
16.CoxpaHeHne MeXaHMYECKOW HHEPruHM TpPH JBIDKEHUH Tela TMOoJ JCWCTBHEM

HpPY>KUHBI.

o s wW

JlaGopaTopHble paGoThI U ONBITHI.

1. KoHcTpyupoBaHue TpakTa Juisl pa3sroHa M JajbHEHIIEr0o paBHOMEPHOIO JBUKECHUS
LIApUKA WK TEJIEKKH.

2. OrmpeneneHue CpeHel CKOPOCTH CKOJBKEHHSI OpyCKa WM JBFDKEHHSI IIapuKa 110
HAKJIOHHOM INIOCKOCTH.

3. Ompenenenne yCKOpeHHs Tela MPH PAaBHOYCKOPEHHOM IBIKEHUH IO HAKJIOHHOW
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCMMOCTH MYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM ABH)KEHUU
0e3 Ha4aJIbHON CKOPOCTH.

5. IlpoBepka TUMOTE3bI: €CIU TMPU PABHOYCKOPEHHOM JABM)KEHUU O€3 HayalbHON
CKOPOCTH IIyTH OTHOCSITCS KaK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXKYTKH BPEMEHH OJJMHAKOBBI.

6. MccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHMS CKOJIBXKEHHS OT CHUJIBI HOPMAaJbHOTO

JTaBJICHMUS.

Onpenenenne K03 puineHTa TpeHUs! CKOIbKEHHS.

OmnpeneneHue )KeCTKOCTU IPYKUHBI.

9. Ompenenenue pabOTBHl CHIIBI TPEHUS INPU PABHOMEPHOM JIBUXKEHHUU Tena 110
TOPU30HTAILHONW MOBEPXHOCTH.
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10.0Onpenenenue paboOThl CHIIBI YIPYrOCTH HpPU MOABEME Tpy3a C HCIHOIb30BAHUEM
HEIMOABUKHOTO U TOJIBH’KHOTO OJIOKOB.
11.M3yuyeHne 3aKkoHa COXpaHEHUS SHEPTUH.

Pasznena 9. Mexannuyeckue Ko01e0aHUA U BOJIHBI.

Konebarenproe aBmkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWIA: IEPHOJ, HYacTOTa,
aMIUIATYyna. MaTeMaTHYecKuid W TPYKMHHBIH MasSTHHKHW. [IpeBpalilieHue SHEPruM IpU
KoJIe0aTeILHOM IBIKECHUH.

3aryxaromue KosueOaHus. BreiHykaeHHbIE KoneOanus. Pe3onanc. MexaHMYECKHWE BOJHBIL.
CBoiicTBa MeXaHMYECKMX BOJIH. [IpojoibHBIE M TONEpEeYHbIE BOJHBI. JlJIMHA BOJHBI U
CKOPOCTh €€ pachpoCTpaHeHHUs. MexaHWYeCKHe BOJIHBI B TBEPJOM Telle, CEHCMUYCCKUE
BOJTHBI.

3ByK. I'poMKOCTB 3ByKa U BbicoTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.
JdeMoHcTpanum.

Habnronenune xonebaHuii Te1 Mo AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaGntonenue xonebanuil rpy3a Ha HUTH U Ha IIPY>KUHE.

Habnronenne BBIHYKACHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpaneHne npoIobHBIX U ONEPEYHBIX BOJIH (HA MOJIEIIH).

HabintoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKHI pe30HaHC.

oukrwdE

JlaGopaTopHble paGoThI U ONBITHI.

1. Omnpenenenue 4acTOThI U NEpHOJA KOJIOaHUI MaTeMaTHYECKOI0 MasiTHUKA.

OmnpeneneHne 4acTOThI U MepHoa KoineOaHUH MPY>KUHHOT'O MasiTHUKA.

3. HccnenoBanne 3aBUCHMOCTH TIeproJia KoJeOaHHii MOIBEIIEHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH Nepro/ia KojaeOaHu Npy>KMHHOTO MasiTHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCUMOCTU TIEPHOJIa KOJIEOAHUN TPy3a, MOJABEHICHHOTO K HHUTH, OT
Macchl Ipys3a.

6. OmbITHI, JIEMOHCTPHPYIOIIME 3aBUCHMOCTh IE€pHO/Aa KOJICOAHWH TPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. VI3amepenue yckopeHusi CBOOOAHOTO MaJACHHUS.

N

Pazgen 10. DiieKTpOMarHuTHOE M0JI€ H 3JIEKTPOMATHUTHBIE BOJHBI.

DIEeKTPOMarHUTHOE MOoJe. DIEKTPOMArHUTHBIE BOIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana >7€KTPOMarHUTHBIX BOJH. MCHOJIb30BaHWE AJEKTPOMATHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

OnexTpoMarHuTHas npupona ceera. CKkopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanum.



1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.

JlaGopaTopHble paGoThI U ONBITHI.

1. I/I3yquI/Ie CBOMCTB SJICKTPOMAariuTHBIX BOJIH € IIOMOIIIBIO MOOMJILHOTO Teﬂe(l)OHa.

Paszngea 11. CBeroBbIe IBJICHHUS.

JlyueBast momenb cBera. Mcrounmku cBera. IIpsMonuHeiliHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.

HpeHOMHeHI/Ie cBeTa. 3aKkoH IMpCIIOMJICHUA CBCTA. ITonHoE BHYTPCHHCC OTpPAXKCHUC CBCTA.
Hcmonn30BaHue MOJTHOTO BHYTPCHHET'O OTPAXCHUA B OIITUYCCKHUX CBECTOBOAAX.

Jlunza. Xon aydeit B nuH3e. OnTudeckas cucreMa ¢oroarnrmapara, MUKPOCKOIIA U TEJIECKOIIA.
I'na3 xak ontuyeckas cucrema. bin3opykocTs U JanbHO30PKOCTb.

Paznoxenue Genoro csera B crekTp. OnbiTel HetoToHa. CriojkeHHe ClIeKTPajabHBIX 1IBETOB.
Jucnepcus ceera.

JdeMmoHcTpamum.

CoNoOAWNE

[IpsimonuHEITHOE pacIpOCTpaHEHHE CBETA.

OTpakeHue cBeTa.

[Tonmy4yenne n300pa’keHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTHyeckuii CBETOBOI.

Xon nydeit B cobuparouieil JuH3e.

Xoz Jiydel B pacCeUBaroLIeH JIMH3E.

[Tonyuenue n300paskeHHt ¢ TOMOIIBIO JTHH3.

[Tpunun neiictBus ¢oroannapara, MUKpOCKOIA U TEJIECKOIA.

10.Mopnens rnasa.
11.PaznoxxeHue 6eI0ro CBETa B CHEKTP.
12 TTomyyenne 6€70T0 CBETA MIPU CIIOKEHUH CBETA Pa3HBIX IIBETOB.

JlaGopaTopHble paGoThI U ONBITHI.

=

N

w

No ok

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUsI CBETOBOTO JIy4a OT yIJia MaJeHusl.
N3ydeHne xapakTEpUCTHK H300paXKeHUS IPEMETa B THIOCKOM 3epKale.
HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMIIEHHs CBETOBOTO Jy4a OT yIJia HaJeHHs
Ha TPaHUIIE «BO3TYX—CTEKIIO.

[Tony4yenue n300paXkeHU C TOMOIIBIO COOUPAIOLIEH JTHMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHITBI COOMpArOIIeH JINH3BI.
OMnBITH IO PA3NIOKEHHIO OEIOro CBETa B CHEKTP.

OmnBITH 1O BOCTIPUATHIO I[BETA MPEAMETOB MPHU MX HAOIIOJICHUN 4Yepe3 I[BETOBBIC
GUIBTPHI.

Paszgen 12. KBanroBble ABJICHUS.



Omneitel Pe3epdopna u mmanerapHas Mozaenb aromMa. Moxens aroma bopa. Mcnyckanue u
IIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JInHENHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Ajb(da-, Oera- u ramma-uznydenus. CTpoeHHEe aTOMHOIO sfpa.
HyknonHas Mozenbs atoMHoro szapa. M3oronsl. PanmoaxtuBHble npespamienus. [lepuon
10JIypacnaia aTOMHBIX sIEP.

SAnepHple peaknuu. 3aKOHBI COXPaHEHHUsS 3apsIOBOIO M MACCOBOTO YHCEN. DHEPrusl CBS3U
aToMHbIX sfep. CBsi3b Macchl W sHepruu. Peakuuu cuHTe3a W aeneHus sijaep. McTouHuku
sHeprun CoJIHIIA U 3BE3/I.

AnepHas sHepreTuka. JleiicTBUSA pagMOAKTUBHBIX U31yYEHUN HA KUBbIE OPraHU3MBI.
JdeMmoHcTpamum.

CHGKTpI)I H3JTYy4YCHUS U MMOITIOIICHUS.

CrieKTphl pa3aryHbIX T'a30B.

CrnexTp Bopopoia.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cueTyrka HOHM3UPYIOMUX U3TYyICHUH.

Peructpanus uznydeHus IpupoJHBIX MUHEPAIOB U MPOAYKTOB.

ook wndE

JlabGoparopHblie padoThI M ONBITHI.

1. HabmiozeHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITydEHHS.

2. UccnenoBaHue TPEKOB: M3MEPEHHE DHEPIUU YACTHIBI MO TOPMO3HOMY myTH (IO
doTorpadusim).

3. M3mepeHue paauoakTUBHOTO (hoHa.

IToBTOpPHTE/IBLHO-0000 1A MOLYIb.

IToBTOpUTENBEHO-00001IAIONINI MOIYIb MIpEeHA3HAUEH Ul CHUCTEMAaTU3aluu U 0000IIEeHHS
MIPEIMETHOTO CO/IEP KAHUS U OIbITa JESTENbHOCTH, NPUOOPETEHHOIO NPU U3YUYEHUU BCETO
Kypca (U3MKM, a TakXke A MOJArOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHYy IO
¢u3uke 115 00yyaronuxcs, BbIOpaBIIMX ATOT YUEOHBIN peaMeT.

HpI/I HU3YUCHUU NAHHOTO MOAYJIA PCAIM3YIOTCA U CUCTECMATU3HUPYIOTCA BUIBI ACATCIBHOCTH,
Ha OCHOBE€ KOTOPBIX obecreynBaeTCs JOCTMIKCHUE TIPCIMETHBIX W MCTAIIPEAMCTHBIX
IUIaHUPYCMBIX PE3YJIbTATOB O6y‘-ICHI/I$I, (I)OpMI/IpyeTCH €CTCCTBCHHO-Hay4YHasl I'PaMOTHOCTG.
OCBOCHHE HAYYHBIX MCTOAOB HCCICOOBAHHUA SIBJICHHI npupoasl W TEXHHUKHU, OBJIAACHUC
YMCHUAMU O0OBACHATH (1)I/ISPI‘-ICCKI/IC SABJICHUS, TPUMCHAA TIOJYUYCHHBIC 3HAHUA, PCIIATh
3aaa4u, B TOM YHCJIC KAUECTBCHHBIC U OKCIICPUMCHTAJIBHEBIC.

[IpyHIMNIHANBEHO AEATENBHOCTHBIA XapakTep JAHHOTO pasjesia Pean3yeTcsl 3a CUeT TOTro,
4TO 00y4Yarolrecs BhIMOIHAIOT 33JJaHNs, B KOTOPBIX UM Ipe/iaraercs:

Ha OCHOBC HOJ'IyLIeHHI:IX 3HaHHI>'I paCH03HaBaTB n Haquo OG’bSICHSITb (1)I/I3I/I‘-IGCKI/I€ SABJICHHS B
OKpY>Karolle NpupoJie ¥ MOBCEAHEBHOM KU3HH;



HCIIOJIB30BaTh HAYYHBIC MCETOJAbI HMCCIICAOBAHUA (1)I/I3I/I‘ICCKI/IX HBHeHHﬁ, B TOM 4YHCIC IJA
IIPOBCPKU THIIOTE3 U MOJIYUCHHUA TCOPECTUYCCKUX BBHIBOIOB,

OOBICHATH HAayY4YHBIC OCHOBBI HanOoyce BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TCXHOHOFHﬁ,

HAIpuMeEp, MPAKTHYCCKOI'O0 HCIIOJb30BaHUA PA3JIMYHBIX HCTOYHHKOB OSHEPIruUM Ha OCHOBEC
3aKOHa IMPEBPAILICHUA U COXPAaHCHUS BCEX M3BCCTHBIX BUAOB SHCPTHU.

IlnanupyemMblie  pe3yJjbTaTbl  OCBOCHMSA
npeaMera

JINYHOCTHBIE PE3yabTaTbl

B pesynbrare wusydyeHuss (PU3MKM Ha YpOBHE OCHOBHOTO oOIIEro oOpa3oBaHHs Y
oOyyaromerocst OyyT c()OpMHUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH .

1) naTpHOTHYECKOT0 BOCIIUTAHUS

e TMPpOSIBICHHE HHTEpECa K MCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHHCKON
¢duznueckoil HayKu,
e IIEHHOCTHOE OTHOIICHHE K JOCTHKCHUSM POCCHUCKUX YYEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUS

e TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAYMMBIX WU
TUYECKHX MpOoOJeM, CBS3aHHBIX C MPAKTUYECKHMM HPUMEHEHHEM JIOCTHUKEHUMN
buzukwy,

e OCO3HaHUE Ba)XHOCTH MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3¢TeTHYECKOro BOCIHUTAHMSA:

e BOCHPUATHEC OCTCTUUCCKHUX KAYCCTB (1)H3H‘~IGCKOI>1 HayKu:. €€ TapMOHHYHOI'O
IIOCTPOCHUSI, CTPOIrOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOT0 MO3HAHUSI:

e OCO3HAaHUE IEHHOCTH (PU3UYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTHH, BaXKHEHMIIIEW COCTABISAIOIIEH KYJIbTYPHI;

e pa3BUTHE HAay4yHOW JIOOO3HATENILHOCTH, MHTEpeca K  MCCIIEJOBATENbCKON
JIeATEIbHOCTH,

5) ¢popMupoBaHus KYJbTYPHI 310POBbS H YMOIMOHAIBHOIO 0J1arOMOJIyYHs

e OCO3HAaHME IIEHHOCTHM  Oe3omacHoro oOpaza KH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, Ba)XXHOCTH MpaBWil O€30MaCHOrO TOBEACHUS Ha
TpaHCIOPTE, Ha JO0porax, C JJEKTPUYECKUM M TEIUIOBBIM O0OpYZOBAaHUEM B
JOMAIIHUX YCIIOBUSX;



e CcpOPMHUPOBAHHOCTHb HaBbIKAa peQIIeKCHH, MPU3HAHUE CBOErO IpaBa Ha OMIMOKY U
TaKOI'o )K€ [IpaBa y APYroro 4ejaoBeKa,

6) TPy10BOT0 BOCTIMTAHUSI:

e AKTHBHOC YydYacTHE€ B pEIICHUH IpPaKTHYeCKUX 3amad (B paMKax CEMbH,
00pa30BaTe/IbHOW OpraHMU3allMU, TOpPOojia, Kpas) TEXHOJIOTHMYECKONH M COIMaIbHOM
HAIPAaBIEHHOCTH, TPEOYIOIIKX B TOM YHCIIE U (PU3NUECKUX 3HAHUH;

e HHTEPEC K MPAKTHYECKOMY U3YUCHHIO MPOPECCHIA, CBI3aHHBIX ¢ (DU3UKOIA;

7) 3KO0JOIrH4€e€CKOro BOCIMTaAaHUA .

e OpHEHTAlHWs Ha NMPUMEHEHHE (U3NYECKUX 3HAHWH JJIs PEUIeHHUs 3a1ad B 001acTH
OKpYXKarolled cpefpl, IUIAHUPOBAHUS TIOCTYNIKOB U OICHKM HX BO3MOXHBIX
MOCJIEACTBHUM JJIsI OKPYKAIOLIEH CPEJIbI;

e 0CO3HAHUE II00aTBHOTO XapaKkTepa SKOJOTHUYECKUX MPOOIeM U MMyTel X pelieHus;

8) aJantanqu K H3MECHAIOIMUMCH YCJI0BUAM COIMAIbHOM 1 l'[plzlpOIlHOﬁ cpeabl:

e TMOTPEOHOCTH BO B3aWMOJICHCTBUM TPU BBITIOJHEHUH HCCIEIOBAHUI U TPOEKTOB
(bu3n4ecKoil HanPaBIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM APYTHX;

e TIOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO AESITEIbHOCTD;

e IOTPEOHOCTH B JOPMUPOBAHUM HOBBIX 3HAHMI, B TOM yuciie (OpMYIUPOBATH UJIEH,
MOHSITHSI, TUIOTE3bI O (PU3NUYECKUX 0OBEKTAX U SIBICHUSX;

e OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAaHUM M KOMIIETEHTHOCTEH B 001acTH
buzukwy,

e IIJJAHUPOBAHUE CBOETO Pa3BUTHs B IPUOOPETEHUHU HOBBIX (PM3MUECKUX 3HAHUIM;

e CTPEMIJICHHE aHAJIM3UPOBAaTh U BBIABIATH B3aUMOCBA3M MPHUPOJIBI, OOIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PM3NYECKUX 3HAHUH,

e OLIEHKA CBOMX JIEHCTBUHN C yYETOM BIIMSHUS Ha OKPY)KAIOIIYIO CPeNy, BO3MOMKHBIX
17100aJIbHBIX TOCIEICTBHH.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

B pesynbrare ocBoeHHs IporpaMMebl o (pu3uKe Ha YpOBHE OCHOBHOTO 001IIEro oOpazoBaHus
y oOyuaromerocst 0yayT chOpMHUpOBaHBI MeTampeAMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE
MO3HABATENIbHBIE YHUBEPCAIbHBIE yUeOHBIE JEHCTBUS, KOMMYHUKATUBHBIE YHHBEpPCATbHBIC
yueOHbIe JeCTBUS, pEryIsITUBHbIE YHUBEpPCAIbHbIE yUEOHbIE IeHCTBUS.

IMo3naBaTeibHBIE YHHBePCAJbHbIE YueOHbIE 1eHCTBHS
Ba3oBble JJoruueckue aeiicTBUA:

e BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKK OOBEKTOB (SBJICHUN);

[ YCTaHaBJ'II/IBaTI) CyHIeCTBeHHBIfI HpI/I3HaK KJ'IaCCI/I(l)I/IKaHI/II/I, OCHOBAHUA JJISA
000011IeHNSs 1 CpaBHEHUS,

e BBISBJIATH 3aKOHOMEPHOCTH U IMPOTHBOPCUHUS B PaCCMATPHUBAEMbIX (paKTax, JaHHBIX
¥ HaOJIOICHUSIX, OTHOCSIIHNXCS K (PU3HUECKUM SIBIICHUSIM,



e BBIBIITH [IPUYMHHO-CIICICTBCHHBIC CBS3M NPH M3YYCHUHM (PU3NYCCKHX SIBJICHHN U
mponeccoB, AcjaTb BBIBOJAbI C HUCIOJB30BAHUCM ACAYKTHUBHBIX W HMHAYKTUBHBIX
YMO3aKJIFOYCHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEIIHMYHH,;

e CaMOCTOATENBHO BBIOMPATh CIOCOO pemeHuss y4deOHOH (u3nveckoil 3agaun
(cpaBHEHHE HECKOJIBKUX BApHAHTOB PEIICHHs, BHIOOP HamOoJsiee MOAXOJISIIETO C
YUYCTOM CaMOCTOATCIIBHO BBIACIICHHBIX KpI/ITepI/IeB).

ba3oBble nccienoBaTelbCKHe AeiCTBHA.

e HCIOJB30BaTh BOIPOCHI KAK UCCIIE0BATEILCKUI HHCTPYMEHT IMO3HAHUS;

e TPOBOJUTH IO CAMOCTOSATEIbHO COCTaBJIEHHOMY IUIaHy OIIBIT, HECI0XHBIN
buznyecKkuit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SIBIICHUS;

e OIICHUBATH HA IPUMEHUMOCTH U JOCTOBEPHOCTH HH(OPMAIIUIO, TTOITYICHHYIO B X0J1€
WCCJICTOBAHMSI UITU DKCIICPUMEHTA,

e CaMOCTOATEIBHO (HOPMYIHUPOBATh OOOOMIEHUS ¥ BBIBOABI IO pe3yJbTaTam
MIPOBEJICHHOTO HAOJIOICHUS, OTIBITA, UCCIIEIOBAHMUS,

e TIPOTHO3UMPOBATH BO3MOXKHOE JalbHEHINEE pa3BUTHE (U3MUECKUX IPOIECCOB, a
TaKk)K€ BBIIBUTaTh MPEANOJNIOKEHHsT 00 WX pa3BUTHUU B HOBBIX YCIOBHUAX U
KOHTEKCTaXx.

Paborta ¢ unopmanmeii:

e IPUMEHATH pa3IMYHbIE METOJbl, HHCTPYMEHTHI M 3alpOChl MPHU MOMCKE U 0TOOpe
nH(pOpMaLlMU WIN JaHHBIX C YUETOM IPEATIOKEHHON yueOHOM pu3nueckoi 3a1auu;

e AHANIM3MPOBATH, CHCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH  MH(POPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

e CaMOCTOATENBHO BBIOMPATh ONTHUMANbHYIO (OpPMY Ipe/CTaBlIeHUs] UHPOPMALUU U
WUTIOCTPUPOBATH pellacMble 3a/1a4d HECIOKHBIMHM CXeMaMH, JuarpaMmmamu, HHOM
rpaduKoi 1 X KOMOMHALIUSAMHU.

KomMyHHUKaTHBHBIe YHHBepcaJibHble Y4eOHbIe el CTBHA:

e B XoJe OOCyXIeHHs yueOHOro marepuaia, pe3ylbTaToB JIa0OpaTOPHBIX paboT u
MIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYMIECTBY OOCYXIaeMON TEMbI M BBICKA3bIBATH
u7eH, HalleJICHHbIE Ha peIlIeHHe 3aJaud W ToJAepxkKaHue OiaroxenaTelbHOCTH
OOILIEHHNS;

e COIOCTaBISAITh CBOM CYXKICHHS C CYXICHUSMU JPYTMX YYaCTHUKOB JHAJIOTa,
OOHapYXUBaTh PA3JININE U CXOJCTBO MO3UITHH;

e BBIPAXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

e TYOJMYHO TIPEJCTABISITH PE3YJbTAaThl  BBHIMOJHECHHOTO (U3MYECKOTO  OIBbITa
(PKcnepuMeHTa, MCCIeIOBaHuUs, IIPOCKTA);

e TIOHMMATh W HMCIIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW ¥ MHIUBHIYaJILHOW PabOTHI
MIPH PEIICHUN KOHKPETHON (hU3UUECKOM MPOOIeMBbl,

e TIPUHUMATH IEJIM COBMECTHOW JIEATEIHHOCTH, OPTraHW30BBIBATH JCUCTBHS IO €€
TOCTHIKEHUIO: PacHpelieNiaTh pPOJH, OOCYXJaTh TPOIECChl U  Pe3yIbTaThl
COBMECTHOM paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

e BBINOJHATH CBOKO YacTh padOTHI, HOCTHTas Ka4eCTBEHHOTO Pe3yJbTaTa MO CBOEMY
HAIPABJICHUIO U KOOPAWHHUPYS CBOU JACHCTBHS C APYTUMHU WICHAMHU KOMaH]IbI,

e OIIGHMBAaTh KayeCTBO CBOETO BKIaJAa B OOMMA TPOAYKT TIO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryiasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBHUS
Camoopranmszaumus:

e BBIBJIATH MPOOJIEMBl B KU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOUIMX st
peiieHus GU3NUECKUX 3HAHUII,

e OPHCHTHPOBATHCS B PA3NIMYHBIX MOAXOAAX NMPHHATHS pelieHud (MHAMBUIYaIbHOE,
NPUHSITHE PEHICHUS B TPYIIE, IPUHITHE PEIICHUIN TPYIION);

e CaMOCTOATEIBHO COCTABISATH AJITOPUTM pelieHHs (PU3UYECKOM 3aJa4d WIM IUIaHa
UCCJIEIOBAHMS C YYETOM HMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHpPOBATh IIPEeAJIaracMble BApUAHTHI PEILICHUH;

e JleNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTE/JIEKT !

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYaLlUH U IIpeUIaraTh IjaH €€ U3MEHEHHUS,

e OOBSICHATH NPHUYMHBI JOCTIKEHHS (HETOCTHIKCHHUS) Pe3yJbTaTOB JCATEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM UYHCIC B XOJ BBINOJHCHUS
(pM3UYECKOr0 HMCCIEOBAHMS MM IPOSKTa) HA OCHOBE HOBBIX OOCTOSITEINBCTB,
M3MEHHUBILIUXCS CUTYallUi, yCTAaHOBJIEHHBIX OMIMOOK, BOSHUKIIMX TPYAHOCTEH;

e OILICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM,

e CTaBUTh ce0s Ha MECTO JPYroro 4yejioBeka B XOJ€ Cllopa WIM JUCKYCCUH Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYyTroro;

e TMpHU3HABaTh CBOE MpPAaBO Ha OMMOKY NpU peleHHH (U3UYECKUX 3a7ady WIH B

YTBEPKJICHHSX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYIoro.

Hpe)]MeTHbIe pe?.yJII)TaTI)I
7-#H KJacc

K koHly oOydeHust B 7-M KJjacce IpeIMETHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIIUXCS YMEHUH:

e HCIONB30BaTh MOHATHUSA. (QHU3MUECKHE M XHMMHUYECKHE SBJICHUS, HAONIOJCHHE,
OKCIEPUMEHT, MOJeNlb, THUIOTe3a, EAWHUIBI (U3NIECKAX BEIHYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHMS BelIecTBa (TBEpAoOe, JKUIKOE, ra3o00pa3zHoe),
MEXaHUYECKOe JIBH)KEHHE (paBHOMEpHOE, HEpaBHOMEpHOE, MPSMOJIMHEHHOE),
TPaeKTOpHUs, paBHOACUCTBYIOIIAs cuia, Aedopmanms (ynpyras, IMIacTHYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IH;

e pazmuuarh sBieHus (auddys3ms, TemmoBoe ABMKCHWE YACTHI[ BEIIECTBA,
paBHOMEpHOE JBIDKEHHE, HEPaBHOMEPHOE JIBUKCHHE, MHEPIHS, B3aUMOJICHCTBUE
TEJI, pAaBHOBECHME TBEPJABIX TEN C 3aKpEIJICHHOM OChI0 BpallleHHus, Iepeaaya
JIABJICHUS] TBEPABIMH TEJaMH, JKUAKOCTIMH W Ta3aMH, aTtMoc(epHOoe IaBIlCHHE,
IUIaBaHWE TeJ, TPEBpAIlCHHS MEXaHMYECKOH »HHEPruM) IO ONHCAHHI0 UX
XapaKTepHBIX CBOHCTB M Ha OCHOBE OINBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢du3nueckoe sABICHHE;

e DACHO3HABaTh MPOSBICHHE H3YYCHHBIX (U3MUECKUX SBICHUH B OKPY)KAIOIIEM
MHUpEe, B TOM YuCle (pU3MuUecCKue SBJICHUS B NPUPOJAE. NPHUMEPHl JIBIXKEHUS C



Pa3IMYHBIMU CKOPOCTSIMHU B KMBOUW M HEXUBOW MPUPO/JIE, IEUCTBUE CUIIbI TPEHUS B
OPHUPOJIC M TEXHUKE, BIHMSHHE aTMOC(EpHOro MaBJIICHUS Ha XUBOW OpPTaHH3M,
IJIaBaHUe PbIO, phIYard B TEJE YEJIOBEKAa, MPU ITOM IMEPEBOIUTH MPAKTHUECKYIO
3aa4y B y4eOHYIO, BBIJCIIATH CYIIECTBCHHBbIC CBOWCTBA (HMpU3HAKU) (PU3HUYCCKHX
SIBJICHUU,

e OIHKCHIBATh W3yYCHHBIC CBOWCTBA Tel H (PU3UYECKHE SIBJICHUS, WCIOIb3Ys
¢usnueckue BenuuyuHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, IIyTh,
CKOpPOCTb, CpEIHsISl CKOPOCThb, CWJia YNPYrOCTH, CHJIa TSXKECTH, BEC Teja, Cuia
TpeHus1, AaBiicHHE (TBEPIOro Teja, >KUIAKOCTH, Ta3a), BHITAJIKHBAIOIAs CHIIA,
MeXaHH4YecKas padoTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHWJIBI, KO3(pQHUIIUEHT
MOJIC3HOTO JCHCTBUS MEXaHU3MOB, KHHETUYECKAs M MOTEHIIHAIbHAS SHEPIHUs), TIPU
OTHMCAHUU TIPABWIIBHO TPAKTOBATh (U3UUYECKUI CMBICI HCIIONB3YEMbBIX BEIMYNH, UX
0003HAaYeHHs] M  €IUHUIBI  (PU3NYECKUX BEIUYHH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYIO BEIMYMHY C APYTUMHU BEIMYUHAMHU, CTPOHUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH,

e XapaKTepH30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBJICHUS M TMPOILECCHI, UCIIOIb3YS
npaBuiia CIOKEHHsT Cuil (BIOJb OMHOW mpsiMoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMesa, NPaBUIO paBHOBecHs pbiuara (0J0Ka), «30JI0TOC MPABHIION
MEXaHMKH, 3aKOH COXpPaHECHHMS MEXaHMYECKOM »SHEpruu, IpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa H 3alMCHIBATh €r0  MaTeMaTHYECKOe
BBIPAKEHUE;

e OOBICHATH (PU3MYECKHE SBICHHS, MPOIECCHl M CBONCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CHUTyalUd MPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BbISABIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX IIIaroB C
ornopoii Ha 1-2 M3yueHHBIX CBOMCTBA (PU3UYECKHX SIBICHUN, (PU3NUECKHX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

e pemath pacueTHble 3aJaud B 1-2 nelcTBUS, HMCMONB3ys 3aKOHBI W (HOPMYIIHI,
CBs3bIBalONIME (DU3MYECKHE BEJIMYMHBI. Ha OCHOBE aHAJIM3a YCIOBUSA 3a7a4d
3aMKChIBaTh KPATKOE YCIOBHE, MOJCTABIATH (PU3MUYECKUE BEIUYUHBI B (POPMYIIBI U
MPOBOJIUTH PAcU€Thl, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOAUMBIC JJIS PEIICHUS
3a/1a4, OI[EHUBATh PEATUCTUYHOCTD MONyYeHHOW (PU3NUECKON BEITHMYHHEI,

e pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIM (PU3UUECKHUX
METOJIOB, B ONMCAaHUM MCCIEAOBAHUs BBIICIATH IPOBEPSEMOE IPEANOIOKEHUE
(rumoTe3y), pa3nuYaTh W MHTEPIPETHPOBATH MOJIYUCHHBIH pPE3yabTaT, HAXOIUTh
OIIMOKH B XOJI€ OMBITA, I€JaTh BHIBOABI IO €ro pe3yabTaTaM;

e TIPOBOJUTH OMNBITHI IO HAOMIOACHUIO (PU3NYECKUX SBJICHUA WIA (PU3NUECKHUX
CBOMCTB Ten: (opMynupoBaTh MPOBEPSIEMbIE MPEANONIOKEHHS, CcOOUpaTh
YCTAaHOBKY U3 TMPEIOKEHHOTO O00OpYyIOBaHHUs, 3alUChIBaTh XOJ[ OIbITa |
dbopMyITHUpPOBaTH BHIBOJIHI,

e BBHITIOJIHATH MPSMBIE U3MEPEHHUS PACCTOSHHS, BPEMEHH, MacChl Tella, 00beMa, CHIIBI
U TeMIepaTypbl C HCHOJIb30BAaHMEM AaHAJIOTOBBIX M IU(POBBIX TPHUOOPOB,
3aMyCchIBaTh MOKa3aHUs MPUOOPOB C YUETOM 3a/laHHON a0COJIIOTHOM MOTrPEIIHOCTH
U3MEPEHUI;

e TIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BETUIMHBI OT APYTOH C
UCTIOJIb30BAHUEM  TIPSMBIX ~ W3MEPEeHUH  (3aBUCHMMOCTH IYTH PaBHOMEPHO
JBIKYILIETOCA Te€la OT BPEMEHM JBM)KEHHUS Te€Ja, CHIIbl TPEHHUS CKOJBXKEHHS OT
Beca Tela, KauecTBa 00paboTKU MOBEPXHOCTEH TeI M HE3aBUCUMOCTHU CHUJTBI TPEHHS
OT IUIOIIAAN CONMPUKOCHOBEHUS TEJ, CHUJIbl YIPYTrOCTH OT YJJIMHEHHS TMPY>KUHBI,
BBITAJIKMBAIONICH CHJIBI OT 00BbEeMa TOTPYKEHHONW YacTh Tela U OT IUIOTHOCTH
KHUIKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Te€ja, OT TJIYOMHBI, Ha KOTOPYIO



HOTPYXKEHO TEJIO, YCIOBHUIl MJIaBaHUS TEJI, YCIOBUI PAaBHOBECHS pbluara u 0JIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUHM y4eOHOTO MCCIIEOBAaHUS, COOMpPATh YCTAaHOBKY U
BBIMOJHATH U3MEPEHHUS], CIeAYs MPEIOKEHHOMY IUIaHy, (UKCUPOBATH PE3yJIbTaThI
MOJYYCHHOU 3aBUCHMOCTH (PH3MUECKUX BETUYMH B BHUJE MPEAJIOKEHHBIX TaOIUI] U
rpaduKoB, IeNaTh BBIBOJIBI 10 pe3y/IbTaTaM UCCIICIOBAHMUS,

e TMPOBOAMTH KOCBEHHBIC U3MEPCHHUs (U3MUCCKHX BEIMYMH (IIOTHOCTH BEILECTBA
JKUJKOCTH W TBEPAOro Teja, CHJIa TPEHUS CKOJbXEHUS, JABICHHE BO3/YyXa,
BBITAJIKUBAIOIIAs CUia, JCHCTBYIOLIAs Ha IOTPY)KEHHOE B JKMJIKOCTh TEJIIO,
KO3(O(OUIMEHT  TOJNE3HOr0  JCWCTBHS ~ MPOCTHIX ~ MEXAaHU3MOB),  CICIys
NOPE/UVIO)KEHHOW  WMHCTPYKLUMHU: TPU  BBHIOJIHEHUH  HM3MEpPEHHHd  coOupaTh
SKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIIATh 3HAYEHUE UCKOMOM BEJIMYUHBI;

e cOONIONaTh TpaBWIa TEXHUKUM O€30macHOCTH mpu pabore ¢ JTabOpaTOPHBIM
o0opyoBaHueM;

e YKa3bIBaTh MNPHHLIHUIBI JEHCTBHA NPHOOPOB M TEXHHUUYECKUX YCTPOHCTB: BECHI,
TEPMOMETDP, TUHAMOMETP, COOOIIAIOIIHNECS COCYbI, OApOMETP, pbluar, MoABUKHBIN
Y HETMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

e XapaKTepHU30BaTh MPUHLHUIIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U TEXHHUYECKHUX
YCTPOMCTB C OMOPOM Ha MX OMUCAHUS (B TOM YHCIIEC. MOMANIMIHHUKH, YCTPOHCTBO
BOJONPOBOAA, THUIPABINYECKUNA IIPECC, MAHOMETP, BEICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (DU3UYECKUX SIBJICHUI M HEOOXOIUMBIC
dbuznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOIUTH MpUMEpbl (HAXOAUTh HWH(POPMAIMIO O TPUMEPax) MPAKTUUIECKOrO
UCIONIb30BaHUsl (PU3NYECKUX 3HAHWUN B MOBCEIHEBHON XU3HU NJs1 0OecreYeHHs
0e30MacHOCTH Npu OOpallleHuH C MpudopaMu M TEXHHYECKHMMH YCTPOICTBaMH,
COXpaHEHMsI 3/I0pOBbS M COONIONEHUS HOPM SKOJIOTMYECKOrO TIIOBEICHUS B
OKpYKarolleu cpee;

e OCYIIECTBIATH OTOOp MCTOYHMKOB MH(OPMALMU B MHTEPHETE B COOTBETCTBUU C
3a/laHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAaHUM U IyTeM
CpaBHEHMs Pa3IUYHBIX HCTOYHHMKOB BBIACIATH MH(POPMALMIO, KOTOpas SIBISETCS
MPOTUBOPEUUBON MIIH MOXET OBITh HEIOCTOBEPHOM;

e HCIONB30BaTh MPH BBHIMOJHEHUM Y4YEOHBIX 3aJaHUil  HAayYHO-TIOMYJISPHYIO
aUTepaTypy (U3NYECKOTO COJIEp’KaHus, CIpaBOYHbIE MaTepUalbl, PECYPChl CETH
WuTepHer, BnajeTh NpHeMaMM KOHCIIEKTUPOBAHMSA TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO037aBaTh COOCTBEHHbIE KPaTKHE MUCbMEHHbIE U YCTHBIE COOOIIEHUsI HA OCHOBE 2—
3 MCTOYHHMKOB MHPOPMANUU (PU3UIECKOTO COJEP)KAHHsI, B TOM YHUCIE MYOINIHO
JenaTb  KpaTKHME COOOIIEHHs O pe3yiabTaTax IPOEKTOB WM  y4eOHBIX
WCCIIEIOBAHUM, TMPHU HTOM TPaMOTHO HCMOJb30BATh HW3YYECHHBIM MOHATUHHBIN
anmapar Kypca GU3UKH, COMPOBOXK/IATh BHICTYIUIEHUE MPE3eHTalLnell;

e TIpU BBINOJHEHUU YY€OHBIX MPOEKTOB M UCCIIEJOBAHUN paclpeneisTh 00I3aHHOCTH
B TPYIIIIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 3aJla4aMH, CJIEIUTh 3a BBIIIOJHEHUEM
IUIaHa JEUCTBUM, aIeKBaTHO OIEHMWBATh COOCTBEHHBIN BKJIAJA B IEATEIHHOCTH
CPYIbI, BBICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBHME, YUYHUTHIBAsI MHEHUE
OKPYKaIOIIHX.

8-i1 ki1ace

K koHmy obydeHusi B 8-M KJiacce IMpeIMETHBIE Pe3yslbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHI:



e HCIIOJIB30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JIBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIECTBA, KPUCTAIUTMUECKUE U aMOp(]HbIE Tela,
HACBILIEHHBI W HEHACBHIIEHHbIH Iap, BJIAXKHOCTh BO3AyXa, TEMIIEparypa,
BHYTPECHHSS SHEPrUs, TEIUIOBOM JBUIATEIb, JIEMEHTAPHBIN JIEKTPUUYECKUN 3apsif,
JIEKTPUUECKOE T10JI€, MPOBOAHUKHM U JIUAJIEKTPUKH, MOCTOSHHBIN 3JIEKTPUUECKUI
TOK, MarHUTHOE I10JIE;

e pa3nuyaTh SBJICHUs (TEIUIOBOE pacUIMPEHHE U CXKaThe, TeIUIoIepeaaya, TeIIOBOe
paBHOBECHE, CMAauyUBaHUE, KANWJUIIPHBIE SBJIEHUs, MCIIAPEHHUE, KOHJEHCAIus,
IUIABJICHUE,  KpUcTaum3anus  (OTBepleBaHHE), KHUIIEHHE,  TeIulonepenada
(TerIonpOBOAHOCTh, KOHBEKIIHS, U3TYUYCHHUE), JIICKTPU3ALMS TEJI, B3aUMOICHCTBHE
3aps1/10B, JEMCTBUS HIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJEHCTBUE
MarHuToB, €UCTBUE MAarHUTHOI'O N0JI1 HA IPOBOJAHMK C TOKOM, 3JIEKTPOMAarHUTHAsI
UHIYKIHS) 1O ONUCAHMI0O HMX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE,

e pacro3HaBaTb NPOSBJIECHUE H3YYEHHbIX (HU3UUECKUX SBICHUH B OKpYXKarollem
MHpE, B TOM 4Hcie (pU3nUecKue sIBICHHUS B IPUPOJE: MOBEPXHOCTHOE HATSHKCHUE U
KallWUISIpHBIE SBJICHUS B IPUPOJE, KPUCTAUIbI B Ipupoze, uznydenue CoiHIa,
3aMep3aHue BOJIOEMOB, MOpPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JJIEKTPUUYECKUE SBJICHUA B aTMocdepe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMId, Apeid MoI0CcoB, pojib MArHUTHOTO TOJS JJIs )KU3HU Ha
3emie, MOJSPHOE CHUSHHE, NPU ITOM MEPEBOJUTh MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIICNISATh CYIECTBEHHbBIC CBOMCTBA (MPU3HAKU) (PU3NYECKUX SBICHH;

e ONKCHIBATh H3YyYEHHBbIE CBOIHCTBA Tel M (DU3MYECKUE SBICHUSA, MCIIOJIb3Ys
bu3ryeckre BETMYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHUsl, KOJIMYECTBO TEILIOTHI,
ylenbHas TEIUIOEMKOCTh BEUIECTBA, yJENbHAs TEIUIOTA IUIABICHUS, ylAeabHas
TEIUI0Ta MapooOpa3oBaHus, yAelbHas TEMJIOTa CrOpaHus TOIUIMBA, KOA(P(UIUEHT
MIOJIE3HOTO JIEMCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO3YyXa,
AIIEKTPUYECKUI 3apsj], CHJIa TOKA, AJIEKTPUUYECKOE HAIpPSKEHHE, CONPOTUBICHHE
NPOBOJHUKA, YJEIbHOE CONPOTHUBIEHHE BEIECTBa, paboTa U  MOIIHOCTh
NIEKTPUUECKOTO TOKA), P OMHCAHUU MPABUIILHO TPAKTOBATH (DU3UUSCKHIA CMBICI
UCMOJb3YeMbIX BEIMYUH, OOO3HAUeHHs W €IUHMIBI (PU3NYECKHX BEJIUYHUH,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOLINE JaHHYIO (U3HUECKYIO0 BEIMUYHUHY C IPYTHMMH
BEJIMYMHAMU, CTPOUTH IPaUKU U3YUYEHHBIX 3aBUCUMOCTEHN (PU3HMUECKUX BEIUYMH;

e XapaKTepHU30BaTh CBOWCTBA TeJ, (U3NYECKUE SBJIEHUS M TMPOIECCHI, UCHOJIb3Ys
OCHOBHBIE ITOJIO)KEHHS MOJIEKYJIIPHO-KMHETHUECKON TEOPUH CTPOECHMsSI BEIIECTBA,
NPUHIMAN CYNEPIO3UIMK MOJieH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHCHHS
3apsna, 3akoH OMa Juid ydacTka Lemnu, 3akoH J[koymns—JIeHna, 3aKkoH coXpaHEeHUs
SHEPruM, NPy STOM J1aBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U 3aMHCHIBATh €r0
MaTEMaTHYECKOE BBIPAXKECHHUE;

e OOBIACHATH (PU3NYECKUE MPOIECCHl U CBOICTBAa Tel, B TOM YHCIIE€ U B KOHTEKCTE
CUTyallull IPAaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh I[PUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1-2 JTOTHMUYECKUX IIaroB ¢ OMOPOH Ha
1-2 wu3yyeHHBIX CBOMCTBAa (U3NYECKUX SBIECHUH, (U3NYECKHX 3aKOHOB WU
3aKOHOMEPHOCTEN;

e pemaTh pacyeTHble 3ajauyd B 2—3 JCWUCTBUS, UCHOJB3ysd 3aKOHBI M (OPMYIIHI,
CBs3bIBaOIIME (U3NYECKHE BEIMYMHBI. HA OCHOBE aHaJInW3a YCIOBUS 3aJlaud
3alMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTATOK JAaHHBIX MJIs pPELICHUS
3aaud, BBIOMpaATh 3aKOHBI W (OPMYJBl, HEOOXOAUMBIC [JII €€ PEIICHHS,
IPOBOJIUTH PacyeThl U CPABHUBATH MOIYYEHHOE 3HAUCHUE (PU3MUECKON BEITMYMHBI
C U3BECTHBIMHU JAHHBIMU;



e pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIM (HU3HUUECKUX
METOJIOB, HCIOJIb3Ysl OINHWCAaHUE MCCIEAOBAaHUA, BBIIEISATH  IPOBEPSAEMOE
MIPEANOJI0KEHNE, OLEHUBATH MPABUIBHOCTh NOPsAJKA MPOBEACHUS HCCIEI0BAHMS,
JienaTh BBIBOJIBI,

e TPOBOJAUTH OMbBITHI MO HAOMIOACHUIO (PUINYECKUX SBICHUN WM (QU3HUECKUX
CBOMCTB Tes (KamWJUIIPHBIC SIBJICHUS, 3aBUCHUMOCTH JABICHUS BO3JyXa OT €ro
o0bema, TeMIeparypbl, CKOPOCTH IIpollecca OCTHIBAaHUS M HArpeBaHUs IIpH
U3IyYCHUH OT LBETa W3NIydaromiei (IMoriomaroleil) MOBEpPXHOCTH, CKOPOCTb
UCIIapeHUsi BOJBl OT TEMIEPATyphbl KUIAKOCTH U IUIOLIAAU €€ IOBEPXHOCTH,
JIEKTPU3ALKS TEl U B3aUMOJEHCTBUE 3JIEKTPUUECKHUX 3aps0OB, B3aUMOEHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3yaJIM3allisl MArHUTHBIX IOJIEN MOCTOSTHHBIX MarHUTOB,
JIEMCTBUSI MATHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMATHUTA,
CBOMCTBa DJICKTPOJBHUraTessl MOCTOSHHOTO TOKA): (hOPMYJIHPOBATH MPOBEPSIEMbIC
IPENIOJIOKEHNs, COOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOIO 000py10BaHUS,
OTHCHIBATh X0/ ONbITAa U OPMYITUPOBATH BHIBOIBI;

e BBHIOJHATH MPSIMbIE M3MEPEHUS TEMIIEpATypbl, OTHOCHUTEIHHON BJIAXKHOCTHU
BO3/lyXa, CHJIbI TOKQ, HAMPSIKEHHS C UCHOJIH30BAaHUEM AHAJIOTOBBIX MPUOOPOB H
JMATYUKOB (DU3MUYECKUX BEJIMYMH, CPABHUBATH PE3YNIBTAThl U3MEPEHHUH C Y4eTOM
3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH;

e TPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (PM3UYECKON BETHMUNHBI OT APYTOU C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHHH (3aBHCUMOCTh COIPOTUBJICHUS MMPOBOJHHUKA
OT €ro JJIMHBI, IUIOIAAX IOMNEPEYHOTO CEYEHMs] M YIEIbHOIO CONPOTUBICHMS
BEILECTBA MPOBOJAHUKA, CUJIbI TOKA, UYILETO Yepe3 NPOBOAHUK, OT HAIPSHKEHUS Ha
IIPOBOJHMKE, HCCIEIOBAHUE IOCIENI0BATEIILHOTO M IMAPAIJIEIBHOIO COEIUHEHHM
NPOBOIHUKOB): TUIAHMPOBATh HCCIIETOBAHUE, COOMpATh YCTAHOBKY M BBIMOJIHSTH
U3MEpEeHUs, cleays MOpeUIoKEHHOMY IUIaHy, (UKCHpPOBaTh  PEe3yJbTaThbl
MOJTyYeHHOW 3aBUCHMOCTH B BHJE TaOIull U TpauKoB, AeNaTh BHIBOABI IO
pe3ynbTaTtaM UCCIe0BaHMUS;

e TMPOBOAMWTH KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIMUYHH (yaeTbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTHUBIEHUE IPOBOJHUKA, pabOTa M MOIIHOCTH AJIEKTPUUYECKOTO
TOKa): TIJIAHUPOBATh W3MEPEHUs], COOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienys NpeayioKEHHON HHCTPYKIIMH, U BBIYUCIISATh 3HAUEHNUE BEJIMYNHBI,

e coOmoaTh TMpaBWiIa TEXHUKH O€30MacHOCTH TMpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

e XapaKTepHU30BaTh MPHUHIUIBI JEHCTBUS M3YyYEHHBIX NPHOOPOB U TEXHHUYECKHUX
YCTPOWCTB C OMOPOil Ha MX OMUCAHUS (B TOM YHCIIE. CHCTEMa OTOILICHHUS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIEepMETp, BOJBTMETP, CUETUHK DIEKTPHUECKON
SHEPruM, 3JIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTEIbHBIE 3JIEKTPONPHUOOPHI
(mpuMepBbI), NMEKTPUUECKUE TPEAOXPAHUTENH, IEKTPOMATrHUT, JICKTPOIBUTATEIIb
MOCTOSTHHOTO TOKA), MCIOJb3Yys 3HAaHHS O CBOMCTBaX (U3MYECKUX SBICHHHA |
HEo0Xo1uMble PU3NUECKHE 3aKOHOMEPHOCTH,

e pacmo3HaBaTh MPOCTHIE TEXHUUYECKHUE YCTPOMCTBA M M3MEPUTENIbHbIE MPUOOPHI 1O
cXeMaM M CXEMaTHYHbIM pHCYHKaM (KHIKOCTHBIH TEpPMOMETp, TEepMOC,
NICUXPOMETP, TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI,
peocTar), COCTAaBJATH CXEMbl 3JICKTPUYECKHUX IIEMe C MOCIeIOBATEIbHBIM U
napajuleIbHBIM COEAMHEHHEM JJIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAaYEHHS
AJIEMEHTOB 3JIEKTPUUYECKUX LIETICH;

e TMPUBOIUTH MpUMepbl (HAXOAUTh HHPOPMAIMIO O TPUMEpax) MPAKTHIECKOrO
UCTIONIb30BaHUsl (PU3NYECKUX 3HAHWUU B MOBCEIHEBHON XU3HU NIl 0OECIICUCHHS
0e30MacHOCTH TIpH OOpalIeHuH ¢ MpudopaMu M TEXHHUYECKUMHU YCTPOHCTBAMH,



COXpaHEHUs 3/I0pOBbS U COOJIIOJIEHUST HOPM 3KOJOTHYECKOrO TMOBEACHUS B
OKpYKarolleu cpere;

e OCYLIECTBJIATh MOUCK HMH(pOpMauu (U3MYECKOTO COACpX aHUs B HHTEPHETE, Ha
OCHOBE HMMEIOIIMXCS 3HAHUM W IYyTEM CPABHEHHS IOTOJHUTEIBHBIX MCTOYHUKOB
BBIICTIATh MH(OpPMALIMIO, KOTOpas SBJISETCS MPOTUBOPEYMBOM MM MOXET OBITh
HEJIOCTOBEPHOM;

e HCMOJB30BaThb IPH BHIIOJHEHUH Y4E€OHBIX 3aJaHUN  HAYYHO-TIOMYISIPHYIO
auTepaTypy (U3MUYECKOTO COJEPIKaHUs, CIPABOYHBIC MAaTEPUANBI, PECYPCHl CETH
WuTepHer, BIaieTb NpUEMaMU KOHCIIEKTHUPOBAHHS TEKCTa, MPeoOpa3oBaHUs
uH(pOpPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBbIE M KPAaTKHE YCTHBIE cooOIIeHus, 00001as
UH(GOPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB (PU3NYECKOTO COACPIKAHMS, B TOM YHCIIE
nyOIMYHO TPEACTABIATH PE3YNbTaThl MPOEKTHOW WM  HCCIEA0BATEIbCKOM
JIEATEIIbHOCTH, TPU 3TOM TPaMOTHO MCIOJIb30BaTh W3YYCHHBIM TMOHSITUWHBINA
anmapar Kypca (U3HKH, COMPOBOXK/IATh BBICTYIUICHHUE MTPE3CHTAIIMEH;

e TIPU BHINOJHCHUH YYEOHBIX NPOEKTOB M HCCICIOBAHUN (U3MUYECKUX IPOIIECCOB
pacmpenensith OOS3aHHOCTH B TPYyNIEe B COOTBETCTBHH C TOCTaBJICHHBIMU
3aJjayaMu, CJICIUTh 3a BBIIIOJHEHHEM IUIaHA JACHUCTBUM M KOPPEKTHUPOBATH €rO,
aJIeKBaTHO OIICHMBATh COOCTBEHHBIN BKIIAJ] B JESATEILHOCTh IPYIIbI, BBICTPAUBATD
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  IMPOSBISAS  TOTOBHOCTh  pa3pellaTh
KOH(JIUKTBI.

9-i KJacce

K koHmy oOydenusi B 9-M KJiacce mpeaMETHBIE Pe3yNlbTaThl Ha 0a30BOM YPOBHE IOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:

e HCNOJB30BaTh IOHATHA. CHCTEMa OTCYETa, MAaTepHalbHas TOYKA, TPAEKTOpU,
OTHOCHUTEIBHOCTh ~ MEXaHMYEeCKOro  JBWXeHus,  jaedopmamus  (ympyrad,
IUJIACTHYECKas), TPEHHE, IIEHTPOCTPEMHUTEIBHOS YCKOPEHHE, HEBECOMOCTh U
Neperpy3kH, LHEHTP TAKECTH, aOCOIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPIOTO
TeJa, paBHOBECHE, MEXaHMUYECKHE KoieOaHWs W BOJIHBI, 3BYK, HHOPa3BYK U
yIbTPa3BYK, 3JEKTPOMArHUTHbBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJIU30pYKOCTh U AAJTBHO30PKOCTb, CIIEKTPhI UCIyCKaHMS U TOTJIOUIeHUs, aibda-,
Oera- 1 raMMa-u3J1y4eHHs], U30TOIIbI, siIepHAsi SJHEPTETUKA;

e paznuuarh siBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE INMPSIMOJIMHEHHOE JBMKEHUE,
PaBHOYCKOPEHHOE TpPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE TMaJeHue Tel,
pPaBHOMEpPHOE [BMKEHHE IO OKPYXHOCTH, B3aUMOACHCTBHE TE€J, PEAaKTUBHOE
JIBIDKCHHUE, KoJie0aTebHOe ABIKeHUE (3aTyXaoIie U BBIHYKICHHbBIC KOJICOaHuUs),
pE30HAHC, BOJHOBOE  JBWKEHHME, OTPAXEHHME  3BYKa,  NPSIMOJIMHENHOE
pacrpocTpaHeHHe, OTpaKeHHE U TMPEJIOMIICHHE CBETa, IIOJHOE BHYTpPEHHEe
OTpa’Ke€HHE CBETA, Pa3Nio’KeHHe OeOro CBETa B CHEKTP U CIO0KEHUE CHEKTPAIbHBIX
[[BETOB, JMCIIEPCUSl CBETa, €CTECTBEHHas pPaJWOaKTUBHOCTb, BO3HHUKHOBEHHE
JMHEHYATOro CIEKTpa M3IYYeHHsI) MO0 ONMUCAHUI0 MX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3NYECKOE SBIICHUE;

e pacro3HaBaTh NMPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SIBICHUH B OKPYKAIOIIEM MHUPE
(B TOM umcie (u3MUECKHE SBJICHHS B MPHUPOJC: MPUIUBBI U OTJHBBI, JBHKCHUE
mwiaHeT CoJIHEYHOW CHCTEMBI, PEAKTUBHOE JABW)KEHHE JKHMBBIX OpPraHM3MOB,
BOCIIPUATHE 3BYKOB JKHBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, I[yHAMH,
9X0, IIBETa TeJ, ONTHYECKHE SBJICHUS B MPHUPOJE, OHOIOrHYEecKoe JeicTBhe



BUJMMOTO, YJIbTPa(HUOIETOBOIO M PEHTI€HOBCKOIO M3JIy4YeHHUH, €CTECTBEHHBIN
pPaIuOaKTUBHBIA ()OH, KOCMUYECKHE JIyUHd, PAJHOAKTUBHOE H3IIyUYeHHE TMPUPOIHBIX
MHHEpAJIOB, JICHCTBUE PaJMOAKTHBHBIX H3JIyYCHHH Ha OpraHM3M YeJIOBEKa), MpU
3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/auy B Y4eOHYIO, BBLACITSATH CYIIECTBEHHBIC
cBoiicTBa (mpu3HaKu) GpU3NUECKUX SBICHUI;

e ONKCHIBATh H3YyYEHHBIC CBOHCTBA Tel H (U3MUYCCKUE SIBJICHHSA, HCIIOJIB3Ys
(u3nyeckre BeNWYUHBI (CpemHsss M MIHOBEHHAsh CKOpOCTh Tela HpH
HEpaBHOMEPHOM JBIDKEHUH, YCKOPEHHE, MEepPEeMEIIeHUE, MyTh, YriIoBas CKOPOCTH,
CHJIa TPEHMs, CUJIa YNPYrOoCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO IMajeHus,
BEC Tejla, UMITYJIbC Tella, MUMITYJIbC CHJIBI, MEXaHW4ecKas padoTa M MOIIHOCTB,
NOTEHIMAJIbHAsE SHEprus Teja, MOJHATOrO HaJ  IOBEPXHOCTBIO  3€MIIH,
NOTEHIMAJIbHAS DSHEPTHs CXKATOM TNPYXKUHBI, KUHETUYECKas SHEPrus, IOJHas
MeXaHU4ecKasi SHepIus, Nepuo] 1 yacToTa KojeOaHHi, AJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, IIOKa3aTesib HPEIOMIICHHS CpENbl), MpU
ONKCAaHUM TNPaBWIBHO TPAKTOBaTh (DU3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIUYHMH,
o0O3HaueHWst W eAMHUIBI (U3NYECKUX BEIUYMH, HAXOAUTHh  (HOPMYIIHI,
CBSI3bIBAIOILME JIAHHYIO (PU3MUYECKYIO BEJIMUYUHY C JAPYIrMMU BEIMYUHAMHU, CTPOUTH
rpadMKy N3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEITUYMH,

e XapakTepHU30BaThb CBOWCTBA TeJl, (PU3UYECKUE SIBJICHHUS M IPOLIECCHI, HCIIOJIb3Ys
3aKOH COXpaHEHHsI OJHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHs, IPHHIIUI
CYNEpIO3ULMM CHJI, NPUHLUMI OTHOCUTENbHOCTU [anmumnes, 3akoHbl HproTOHA,
3aKOH COXpPaHEHHS WMITYJIbCa, 3aKOHBI OTPAKEHHS U MPEJIOMIICHHUSI CBETA, 3aKOHBI
COXpPaHEHMsI 3apsiI0BOTO M MAcCCOBOT'O YMCEN IMPH AJEPHBIX PEaKLUsIX, PU ITOM
JlaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHAa M 3alHCHIBATh €r0 MaTeMaTHYECKOe
BBIpa)XEHUE;

e OOBSACHATH (PM3MUECKUE TPOILECCHl M CBOMCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE
CUTyallUd NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa. BbIABIATH MPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPO Ha
2-3 W3yuYeHHBIX CBOICTBAa (M3MYECKUX SBJICHUHM, (PU3MUECKUX 3aKOHOB MHIIH
3aKOHOMEPHOCTEH;

e pelaTth pacueTHbC 3amaud (OMUparolIMecs Ha CHUCTeMy U3 2—3 ypaBHEHHIA),
UCTIONB3YS 3aKOHBI ¥ (POPMYITBI, CBSI3BIBAIONINE (PU3NIECKHE BETMUNHBI. HA OCHOBE
aHajM3a yCJOBHUS 3aJaud 3alMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIINE
WIM U30BITOUHBIE J1aHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE IS
pelIeHNs, MPOBOJAUTH pAacyeThl U OLEHHMBATh PEATUCTHUYHOCTh IOJyYEHHOTO
3HA4YCHUs1 HPU3NICCKON BETMUNHBI,

e pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh IMPH HMOMOLIU (HU3UYECKHX
METO/IOB, HCHOJB3ys OIMCAaHWE HCCICOBAHUS, BBIIENATH IPOBEPSEMOE
IPENOI0KEeHNE, OLIEHUBATh MPABUIBHOCTD MOPSAKA MPOBEACHUS HMCCIIEOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUIA U OIIBITOB;

e TIPOBOJAUTH OIBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUM WM (DU3HYECKHX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs SHEPTUH,
3aBHCHUMOCTh TEpHOAa KOJIeOaHUH TPYKMHHOTO MAasTHMKa OT MacChl Ipy3a U
KECTKOCTH TIPYXHHBI W HE3aBUCHUMOCTh OT aMIUTUTYABl MAaJbIX KOJIeOaHHI,
NpSAMOJIMHEHHOE paclpOCTpaHEHHE CBeTa, pa3iioKeHHue Oeloro cBeTa B CIEKTP,
U3ydCHHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKajie M CBOMCTB H300paKEeHHS
npeaMera B coOMparolieil JMH3e, HaOMIOIEHHE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB H3JIYYCHUS ). CaMOCTOSTEIFHO COOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO
Habopa 000pyI0BaHMUs, OMMCHIBATH XOJI ONBITA M €T0 PE3yabTaThl, POPMYIUPOBATH
BBIBOJIbI,



e TPOBOJAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpEeness cpeaHee
3HAYCHHUE U3MEPSIeMOi BeaHUUHBI ((POKYCHOE PaCCTOSHUE COOMpAFOIEH JIMH3BI),
000CHOBBIBAThH BEIOOD crIoco0a u3MepeHust (M3MEPUTEIILHOTO Iprbopa);

e TIPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C UCIOJIB30BaHUEM
OpPSAMBIX H3MEpeHHi (3aBHCUMOCTh MyTH OT BPEMEHH IPH PABHOYCKOPCHHOM
IBUKCHUH 0€3 HavYallbHOM CKOpPOCTH, Tepuojaa KoeOaHUN MaTeMaTUdecKOro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCIMOCTH yTJIa OTPAXXEHHS CBETA OT yIJia MaJeHUs U
yria TpeioOMIICHHS OT  yrja [aJeHus). IUTAHUPOBaTh  HCCICIOBAHHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (DUKCHPOBATh pPE3YyJbTaThl MOJYyYEHHOM
3aBUCHUMOCTH (DM3UYECKHX BEIWYMH B BHJE TAOJUIl U TPaPUKOB, JACIATh BBHIBOJBI
0 pe3yJibTaTaM HCCIIE0BAHNUS;

e TMPOBOJUTH KOCBCHHBIC HM3MEpPCHHS (PHU3MUCCKUX BEIMUYUH (CpPEemHsst CKOPOCTh U
YCKOpEHHEe Teja MpH PABHOYCKOPEHHOM JBM)KCHHH, YCKOpPEHHE CBOOOJHOTO
MaJACHUS, KECTKOCTh MPYKUHBI, KOAPDHUIIUEHT TPSHUS CKOJIBXKCHHS, MEXaHUIeCKasl
paboTa W MOIIHOCTb, YacTOTa M TEpUOJ KOJIeOaHH MaTeMaTUYecKOro U
MPYKUHHOTO MasTHUKOB, ONTHUYECKAs CHJIa COOMPAIONICH JTMH3BI, paJHOaKTHBHEIN
GOH): MIAHUPOBATHL H3MEPEHHUs, COOMpPATh IKCICPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATH U3MEPCHHSI, CICAYS MPEIIIOKESHHOW HHCTPYKIIUH, BEIYHCIISTH 3HAYCHHEC
BEJIMYMHBI W aHAIM3UPOBATh TMOJyYEHHBIE PE3yabTaThl C YYETOM 3aJlaHHOU
MIOTPELIHOCTH U3MEPEHUN;

e coOioaTh TMpaBWiIa TEXHUKU O€30MacHOCTH Mpu pabdore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

e pa3nuyaTh OCHOBHBIC MPU3HAKH M3YUYEHHBIX (PU3MYECKHX MOJENEi: MaTepHaibHas
TOYKa, a0COJIOTHO TBEPJIOE TEJIO, TOUCYHBIH UCTOYHHK CBETA, Jy4, TOHKAs JIMH3A,
TUTaHeTapHasi MOZeNb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO S7pa;

e XapaKTepH30BaTh MPHHIUIBI JEHCTBUS HM3YyYCHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMOpoil Ha uX onucanus (B TOM 4YHCIE. CHHIOMETP, JATYUKH
MOJIOKEHUS, PACCTOSIHWSI W YCKOPEHHS, pakeTa, »JXOJOT, OYKH, IIEPUCKOII,
doroanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOM, O3UMETp, Kamepa
BubcoHa), UCTIONB3ys 3HaHUS O CBOMCTBAX (PM3MUCCKUX SIBJICHHN U HEOOXOIUMBIE
buznyecKkrue 3aKOHOMEPHOCTH;

e WCMOJNB30BaTh CXEMbl M CXEMATHYHBIC PHCYHKA W3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HW3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTUYECKUX IMPOLIECCOB MPHU
pelIeHnH yYeOHO-TIPAKTHYECKUX 3a7a4, ONTHYSCKHUE CXEMbI IS TOCTPOCHUS
M300paXeHH B MIOCKOM 3epKajie U coOUparoliei TuH3e;

e TMPHBOAUTH NPUMEPHI (HAXOAUTH HHPOPMAIMIO O TMPHMEpPax) MPaKTHIECKOTO
UCTIONIb30BaHUsl (PU3NYECKUX 3HAHWUW B TMOBCEIHEBHOHN XU3HU NJsi 0OECIeYeHHs
0e30MacHOCTH Npu OOpallleHud C MpudopaMu M TEXHHYECKHUMH YCTpPOICTBamH,
COXpaHEHHS 3/I0pPOBbS U COONIIOJIEHUST HOPM DSKOJOTHYECKOTO TIOBEACHUS B
OKpYKarolleu cpee;

e OCYIIECTBJIATh TMOUCK HHPOpMAIUK (PHU3UUECKOTO COJEpKaHUS B MHTEpHETE,
CaMOCTOSITEIIEHO (POPMYJIUPYST TTOMCKOBBIN 3aIipoC, HAXOJIUThH IYTH OIPEICICHHS
JIOCTOBEPHOCTH TONy4YeHHOW HH(OpMalMM Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOTHUTEHHBIX HCTOYHHKOB;

e HCMOJB30BaTh TMPH BHIMOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYISIPHYIO
JTUTEPATypy (U3HUYECKOTO COJEPIKAHUS, CIPABOYHBIC MaTepHANBI, PECYPCHl CETH
WuTepHer, BIaieTh NpHEMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MPEoOpa3oBaHUs
nH(pOpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e coO3laBaTh COOCTBEHHBIE TIHCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOpMaIUK W3 HECKOJBKUX MCTOYHUKOB (PM3MYECKOTO CONEp)KaHUs, MyOJTUIHO



MIPEJCTABIISITh PE3YJIbTAThl MPOSKTHON MU UCCIEI0BATEIbCKON IEITEIbHOCTH, IIPH
3TOM TPaMOTHO MCIIOJIb30BaTh HM3YYEHHBIA MOHATHUMHBIM ammapar M3y4aeMoro
paznena (U3MKA M CONPOBOXKIATh BBHICTYIUICHWE TIPE3CHTAUCH C Yy4eTOM
0COOEHHOCTEHN ayJIUTOPUHN CBEPCTHUKOB.

TemaTnueckoe MJIAHUPOBAHUE

«r
/-1 KJIacc
Ne HaumenoBanu | KosimuecTBo yacos
11/_ € pa3uejioB W DaexkTpoHHble (UppoBHIE)
TeM Beer | KourposbHbl | IIpaKTHYECKH | ogpa3oBaTebHbIe pecypehl
" | nporpammer |0 e paGoThl e paboThl

Pa3nes 1.®Pusuka u ee posb

B IO3HAHUHU OKPYKal0miero Mmupa

bubnuoreka DPI'NMC «MOS
duzuka —
1.1 | nayxa ol mkosna» —  lesson.academy-
' content.myschool.edu.ru/03/0
pupoJie 7
PUsHIeCKIe ®uzuka, 7 ximacec, PI'AOY
1.2 2 1 IO «AxameMus
BEJIMYHHBI
Musnnpocsenienust Poccun»
EcrecTBenno- dusnka, 7 ximacc, PI'AOY
1.3 | nayuHsiif MeTOx | 2 1 IO «AxameMus
TMO3HAHUSA Munnpocsenienust Poccuny

Wroro no pazneny |6

Pazgen 2.IlepBoHavajibHbIe

CBE€ACHHUA O CTPOCHUM BeIIECTBA

but6morexka ®I'NC «MO
21 CtpoeHue 1 mkoja» — lesson.academy-
™ | BemecTBa content.myschool.edu.ru/03/0
7
JBrokeHue  u bubnmnoreka ®I'UC «MOS
29 B3aMMOJICHCTBH 5 1 mkoja» — lesson.academy-
e YaCTHII content.myschool.edu.ru/03/0
BEIIIECTBA 7
bubmuoreka ®I'YIC «MOA
ArperaTHble
53 | cocTosHms 5 mkoja» — lesson.academy-
content.myschool.edu.ru/03/0
BelllecTBa 7




Hroro no pazneny

5

Paznen 3./IBukenue

M B3aMMOJeHCTBHE TeJl

bubmnorexa ®I'IC «MOSI
31 MexaHnuueckoe 3 nikoja» — lesson.academy-
" | nBHKCHHE content.myschool.edu.ru/03/0
7
bu6nuorexa ®I'UC «MOSI
Hueprus,
3.9 | wacca 4 mkosa» — lesson.academy-
' ' content.myschool.edu.ru/03/0
IINIOTHOCTDH 7
bubmnorexa ®I'IC «MOSI
33 Cumna. Bubt 14 1 mkosa» — lesson.academy-
| cun content.myschool.edu.ru/03/0
7
Utoro no pazneny 21

Paznen 4.I[aB.11eHne TBEPIABLIX TEJ, JKHIKOCTEel U ra3oB

HaBieHue. bu6mmorexa ®I'UC «MOS
Iepemaua mkosa» — lesson.academy-
JTaBJICHUS content.myschool.edu.ru/03/0
4.1 | TBepABIMU 3 7
TeJaMH,
KUAKOCTAMU U
razamu
bubnnoreka ®I'UC «MOA
4.2 JlaBneHwue 5 mkoja» — lesson.academy-
" | ’KuaKOCTH content.myschool.edu.ru/03/0
7
bubnnoreka ®I'UC «MOA
43 ATmochepHoe 6 mkoja» — lesson.academy-
" | naBnenue content.myschool.edu.ru/03/0
7
[erictBue bubmunorexa ®I'NUC «MOS
JKUIKOCTH u mkosia» — lesson.academy-
4.4 |raza Ha |7 1 content.myschool.edu.ru/03/0
MIOTPYKEHHOE B 7
HUX TEJIO0
Utoro no pazneny |21

Pazgen 5.PaGoTa u MOIIHOCTB. DHeprus

PaGora dusnka, 7 ximacc, PI'AOY

51 T " 3 IO «AxameMus
MOIITHOCTD

Munnpocsenienust Poccuny

5.2 | IIpocTeie 5 dusnka, 7 ximacc, PI'AOY




MEXaHU3MEI HAI1O «AxameMus
Munnpocsenienus: Poccuny
bubmuoreka PI'UC «MOS

53 MexaHuueckas 1 1 mkona» — lesson.academy-
" | sHeprus content.myschool.edu.ru/03/0
7
Hroro mo pazaeny 12
ToBTODEHIE bubmmoreka ®I'MC «MOS
p mkoia» —  lesson.academy-
content.myschool.edu.ru/03/0
7
OBIIEE
KOJIMYECTBO
YACOB 1O 68 3 12
[TPOI'PAMME
8-# KJ1acc
KoanuectBo yacos JJIeKTPOHHbIE
Ne | HaumeHnoBaHme (mubposbic)
n/ | pa3yienoB M TeM | Beer | Konrpoasusl | [IpakTHueck 00pasoBaTelbHbIE
| IporpamMMbI 0 e padoTnI ne padoThI pecypebt
Pa3nen 1. TenioBble siBJIeHHS
CrDoeHIe bubmuorexka OI'UC «Mos
11 CB(E)ﬁCTBa 7 mkona» — lesson.academy-
' content.myschool.edu.ru/03/
BEIIIECTBA 08
TeIUIOBbLe ®usuka, 8 kmacc, PI'AOY
1.2 DOIECCE] 21 1 5 AI1O «AKagemus
port Munnpocsenienus Poccun»
Hroro mo pazneny 28
Paznen 2.9aekTpryeckne 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE bubnnoreka ®I'UC «Mos
5 1 | 3apAIBL. 7 1 mkojga» — lesson.academy-
"™ | 3apsbKeHHBIC Tena content.myschool.edu.ru/03/
u 1704 08




B3aUMOJICUCTBUE
ITocTostHHEBIH ®dusuka, 8 xinace, PI'AOY
2.2 | BNEKTPUYECKUI 20 1 7 HITO «Axanemus
TOK Munnpocseunienus Poccun»
MarHITHELS ®dusuka, 8 ximacc, PI'AOY
2.3 P 6 1 15 HITO «Axanemus
Munnpocenienust Poccuny
ek ThOMAHITH ®dusuka, 8 ximacc, PI'AOY
24 ast ML P L 4 JITO «Axanemus
AV Munnpocsenienust Poccuny
Wroro mo pazneny 37
®dusuka, 8 xmacec, PI'AOY
IToBTOpEHUME 3 JAI1O «AxameMus
Munnpocsenienust Poccuny»
OBIIEE
KOJIMYECTBO
YACOB 110 68 3 14,5
ITPOI'PAMME
O-11 KJ1acce
KosmnuecTBo yacos DJIeKTPOHHbBIE
Ne | HammenoBanmue P —
n/ | pasyieNoB M TeM | Beer | Konrposbusl | [IpakTHueck 00pasoBaTelbLHbIE
| IporpamMmmbal 0 e padoTnI ne padoTnl pecypeb
Pa3nea 1.Mexann4yeckue siBJIeHHs
MexaHuueckoe bubnuoreka PI'IC «Mos
1.1 | ABmoKeHHE mlag 1 mkoaa» — lesson.academy-
™ | cmocoObI ero content.myschool.edu.ru/03/
OIUCAHUS 09
Y ®duzuka, 9 kmacec, PIAOY
1.2 Te3n OACHCTEHE 20 1 3 HAI1O «AxkageMus
Munnpocsenienus Poccuny
bubnuoreka PI'IC «Mos
13 3aKOoHBI 10 3 mkoaa» — lesson.academy-
™ | coxpaneHus content.myschool.edu.ru/03/
09
Uroro mo pazneny 40




Pasznen 2.MexaHHYeCKHE K0JIEOAHUS U BOJIHbI

bubnmoreka ®I'UC «Most
21 MexaHnudeckue 7 3 mkosa» — lesson.academy-
™ | koreOaHus content.myschool.edu.ru/03/
09
bubnmoreka ®I'UC «Most
29 MexaHuueckue 8 1 3 mkosa» — lesson.academy-
" | BommHBI. 3BYK content.myschool.edu.ru/03/
09

Hroro no pazaeny 15
Pazgen 3.2/ieKTPOMarHuTHOE MoJIe U DJIeKTPOMATHUTHbIE BOJIHBI
DNeKTpOMaraHuTH bubmuoreka OI'UC «Most
oe oJje u mkosia» — lesson.academy-
3.1 6 2
ANIEKTPOMArHUTH content.myschool.edu.ru/03/
bI€ BOJIHBI 09
Wroro mo pazneny 6

Pa3nea 4.CBeToBbIe ABJICHUA

3aKOHBI Bbubmnorexa ®I'NIC «Mos
4.1 | pactpoctpaneHus | 6 2 mkosa» — lesson.academy-
. CBeTa content.myschool.edu.ru/03/
09
JIMH3EI " bubmnorexa ®I'NIC «Mos
4.2 | onTryeckue 6 3 mkosnay» — lesson.academy-
' IPHOODEI content.myschool.edu.ru/03/
p p 09
Pasnoxenue bubmmorexa ®TUC «Mos
4.3 |6enmoro ceera B|3 2 mkona» — lesson.academy-
' CIIEeKT content.myschool.edu.ru/03/
P 09
Hroro no pazznemy 15

Pa3zgea 5. KBaHToBbIC ABJICHUA

Hcnyckanue 51
5.1 | mornomenue 4 1
CBETa aTOMOM

bubnuorexa ®I'UC «Most
mkosay — lesson.academy-
content.myschool.edu.ru/03/
09

Crpoenue

butmmorexa ®I'UC «Mos
mkoja» — lesson.academy-

52 aTOMHOTO si7ipa 6 . content.myschool.edu.ru/03/
09
53 SAnepHeie 7 1 1 Bbubmnorexa ®I'UC «Mos

peakuuu

mikoja» — lesson.academy-




content.myschool.edu.ru/03/
09

Uroro no pazneny

17

Paznen 6.IloBTOpHTE/ILHO-0000 AT MOTYIb

IToBTOpeHue
00001eHune
6.1 | conepxxanus

7-9-i1 knacc

u

Kypca (u3uKH 3a

bubnmunoreka PI'MIC «Mos
mkona» — lesson.academy-
content.myschool.edu.ru/03/
09

Hroro no pasacity

OBLLEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

I10

102

27
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