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COJEPKAHUE OBYYEHUA

7 KUIIACC

Pazjnen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®dusnka — Hayka o npupoje. SABneHust npupojsl. Ouznueckue sBICHUSA: MEXaHUYECKUE, TEIIOBHIC,
ANEKTPUUECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIEC.

duznyeckue BeIWYMHEL M3Mepenne ¢usndeckux BenuduH. Dmsudeckue npuOopsl. [lorpentHocTsh
n3MepeHu. Mex1yHapoaHas CUCTEMA €UHULL.

Kak ¢usuka w japyrue ecrecTBEHHbIE HAyKH H3YYarOT MPUPOTY. ECTeCTBEHHO-HAYYHBIM METOJ
MO3HAHMS: HAOJIIOICHNE, TIOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMKEHUE THUIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE
TUmnoTe3, 00bsICHeHHE Ha0MI0gaeMoro sBiieHus. OnrcaHnehru3nIeCKuXsIBJICHUN ¢ TOMOIIBIOMOIETICH.

Jemoncmpayuu.

MexaHuveckue, TEIIOBbIC, AEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

dusnydeckue TpruOOPHI U POLIeTypa MPSIMBIX U3MEPEHHUIN aHAJIOTOBBIM U ITU(PPOBBIM MPUOOPOM.
Jlabopamopnwviepadomut u onvimel.

Ompenenenue EHbI ASICHUS KAl U3MEPUTEITHLHOTO Iprbopa.

N3mepenuepaccTossHuil.

N3mepenune o0bEMa JKUAKOCTH U TBEPIOTO TeA.

OnpenenenrnepazMepoOBMAaIIbIXTEIL.

N3mepenue Temmnepatypsl IPU MOMOIIH KHUAKOCTHOTO TEPMOMETpa U TaTYHNKA TEMIIePaTyphI.

[IpoBenenue nccneaoBaHus MO MTPOBEPKE THIOTE3I: TATBLHOCTH MOJIETA MIAPUKA, MMYIIIEHHOTO TOPHU30HTAIBHO,

TeM 0oJibIle, YeM OO0JIbIIIe BBICOTA TyCKa.

Pasznen 2. [lepBoHayaibHble CBEIEHUSA 0 CTPOEHUU BellleCTBA.

CrpoeHnue BemecTBa: aToMbl M MOJIEKYJIBI, UX pa3Mepsbl. ONbIThL, JOKa3bIBAONIUE AUCKPETHOE CTPOCHUE
BEILIECTBA.

JBm>kenue 4dactull BeniectBa. CBA3b CKOPOCTH JBMXKEHHS YacTHI[ C TeMmeparypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBre 4acTull BelecTBa: NPUTSHKEHUE U OTTAIKUBaHUE.

ArperaTHble COCTOSIHUS BELIECTBA: CTPOEHHUE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) TeJl.
B3auMocBs3bp MexX 1y CBOWCTBAMU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHMSX U UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHrueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpayuu.

Ha6nronenne6po yHOBCKOTOIBIIKCHHS.
Ha6mronennenuddysum.
Habmronenue siBiaeHuit, 00BbACHAIONUXCS MPUTSDKEHUEM HIIM OTTAIKMBAHUEM YaCTHI] BEIlIECTBA.

Jlabopamopnwviepadomul u onvimel.

Onenka AuaMeTpa aToMa METOJIOM PSIIOB (C UCIOJIb30BaHUEM (oTorpaduii).
OnpIThI 10 HAOIIOACHUIO TEIIJIOBOTO PACIIUPEHHUSI Ta30B.
OnbIThI 10 OOHAPYKEHHUIO JEHCTBUS CUIJI MOJIEKYIISIPHOTO TPUTSKEHUSL.

Pa3ngen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl.

Mexanuueckoe aBmxeHue. PaBHomepHoe u HepaBHOMEpHOE ABMxKEHUE. CKOpocTh. CpelHssl CKOPOCTh
MIPU HEPAaBHOMEPHOM JBUKEHUU. PacuéT myTu u BpeMeHU JIBUKEHUS.

SBnenune wuHepuuu. 3aKOH HMHEpUMH. B3aumoneicTBHE Ten KaKk NpPUYMHA H3MEHEHUs CKOPOCTH
NBUKEHUs Tel. Macca kak mMepa uHepTHOCTH Tena. [1notHocTs BenjecTBa. CBs3b MJIOTHOCTU C KOJIMYECTBOM
MOJIEKYJN B €IMHUIIE 00bEMA BEIECTRA.

Cuna kak xapakTepHCTHKa B3auMojeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIIBI0 JUHAMOMETpA. SIBJIeHUE TATOTeHUs M cuia TsokecTH. Cuia TSHKECTH Ha JIpYyrux miaHerax. Bec
tena. HeBecomocTh. CiokeHHMe CUJI, HAIPABICHHBIX MO OAHOW mpsiMoil. PaBHopeicTByromas cui. Cuna
TpeHus. TpeHue CKOIbKEHHs U TpeHue Mmokosi. TpeHue B MpupoJie U TEXHUKE.
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Jemoncmpayuu.
HabnronennemMexaHnyecKoroIBHKCHUSATENA.
N3mepeHnecKkopoCTUIPAMOINHENHOTOIBUKEHUS.
HabGnronenuesiBineHus I MHEPIUHL.

HaGnronenue u3MeHeHUs: CKOPOCTH MPH B3aUMOICHCTBUH TEIl.
CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEL.
CrnosxeHue cuil, HalpaBJICHHbBIX 110 OJTHOW MPSIMOH.

Jlabopamopnwviepadomul u onvimel.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B OKMJIKOCTH, MOJEIU 3JIEKTPUYECKOTO
ABTOMOOWIIS U TakK Jajiee).

Omnpenenenne cpeHeil CKOPOCTH CKOJIBKEHHsI OpycKa WIIH IapUKa 110 HAKJIOHHOW TIOCKOCTH.
OnpeneneHnerIoTHOCTUTBEPAOTOTENA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PAaCTSKEHUS (IeopMaIii) NPYKUHBI OT MPUIIOKEHHOMN CUJIBIL.
OnepIThI, JAEMOHCTPUPYIOUIME 3aBHCHUMOCTh CHJIBI TPEHUS CKOJBXKEHHMs OT Beca Tejla W Xapakrepa
COIIPHUKACAOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBnenue TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

HNasnenue. CnocoObl yMEHbIIEHUS U yBEJIMYEHUs JaBieHus. J(aBieHue rasa. 3aBUCUMOCTb JaBJICHUS
raza oT o0béma, Temmeparyphl. Ilepemaua nmaBneHus TBEPABIMH TeNaMH, >KHAKOCTSIMH W Ta3aMd. 3aKOH
[Tackans. [lneBMaTHueckre MalIMHBI. 3aBUCUMOCTH JaBJIEHUS >KMJKOCTH OT TiyOuHBI. ['mapocratuueckuit
napaaokc. CooOrmiaronuecs cocypl. [ napaBindeckine MeXaHu3Mbl.

AtMmochepa 3emnaum u arMmochepHoe mamieHHe. [IpUUMHBI CyIeCTBOBaHUS BO3AYIIHOW OO0O0JIOUKH
3emuin. OnbiT Toppuuennu. U3mepenne atmochepHoro naBiaeHus. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [IprOopbl ais u3MepeHus aTMOCQEepHOTO TaBICHHUS.

JleiicTBHE )XMIKOCTH | Tra3a Ha MOTPYKEHHOE B HUX Tello. BriTamkuBaromas (apXxuMenoBa) cuiia. 3akoH
Apxumena. [InaBanueren. Bo3myxormiaBanue.

Hemoncmpayuu.
3aBHCHMOCTD JJAaBJICHUS ra3a OT TEMIEPATYPBI.

[lepenaua naBneHus )KUIKOCTHIO U Fa30M.

CooOmiaromuecsacocypl.

IM'mapaBnuueckuiinpecc.

[IposiBnenneaeiicTBUsiaTMOC(hEpPHOT0JaBICHHUS.

3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U IVIOTHOCTHU KUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CHIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHus TeJl: JIABAHUE WK MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOLLIEHUS INIOTHOCTEN Tela U
AKUJKOCTH.

Jlabopamopnwviepadomut u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrPY:KEHHOH B KUIKOCTh YACTH Tela.
OrnpeneneHre BbITAJKUBAIOLIEH CUIIBL, AEHCTBYIOIIECH Ha TEJO, MOrPYKEHHOE B )KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOILIEH CUJIBI, IEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MacChl Tela.
OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHJIBI, IEHCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT
00bEMa NOrpyKEHHOM B KUAKOCTh YaCTU TeJa U OT IUIOTHOCTHU >KUJKOCTH.

KoHcTpynpoBaHue apeomMeTpa WK KOHCTPYMPOBAHUE JIOAKH U ONPEAEIIEHUE €€ IPy3010 bEMHOCTH.

Pa3pes S. PaGora u MOIIHOCTB. JHEpIus.

Mexanuyeckasi pabota. MOITHOCTb.

[IpocThle MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBWiiO paBHOBeCHs pblyara.
[Ipumenenune mnpaBmiia paBHOBecHs pbluara kK OJ0Ky. «3ojoToe mnpaBmio» MexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHUKE.
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Mexannueckass sHeprus. KuHernmueckass M NOTeHUMaidbHas »Heprus. llpeBpaienue onxHoro Buja
MEXaHUYECKOM 3HEPIrUu B Jpyroil. 3aKOHCOXPAHEHUSAIHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMephInpOoCTHIXMEXaHU3MOB.
Jlabopamopuviepadbomot u onvimel.
Omnpenenenne pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBU)KEHUH TEJa M0 TOPU30HTAIBHON MTOBEPXHOCTH.
HccenenoBanueycinoBuiipaBHOBECHIpbIYAra.
N3mepenune KII/] HaKIIOHHOMIUIOCKOCTH.
N3ydeHue 3aKOHA COXpPAHEHUS MEXaHUUYECKOM SHEPTUu.
8 KUIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUHU CTPOEHMS BellecTBa. Macca U pa3Mepsl
aTOMOB U MoJieKyJl. ONbIThL, TOJATBEP:KIAIOIINE OCHOBHBIE MOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUH.

Mopnenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO cocTosiHui BemecTBa. Kpucrannuueckue u amopdHbie
tena. OObsICHEHHE CBOMCTB Tra3oB, KMJIKOCTEH M TBEPABIX TEN HAa OCHOBE IOJIOKEHUH MOJIEKYISPHO-
-KuHeTH4ecKoi Teopuu. CMaunBaHue U KalWUISpHbIE sIBIeHUA. TeroBoe paciupeHue u coxaTue.

Temmnepatypa. CBs3b TEMIIEpaTyphbl CO CKOPOCTHIO TEIJIOBOIO JBMKEHUS YacTHL. BHyTpeHHss sHeprus.
CriocoObl U3MEHEHMsI BHYTPEHHEH SHEpruM: Terionepeaada U coBeplieHne padboTsl. Buel Teronepenauu:
TEIJIONPOBOJHOCTh, KOHBEKIIHUS, U3JTyUYEHHE.

KonuuectBo TemnoThl. YienbHas TEIUIOEMKOCTh BellecTBAa. TemiooOMeH W TEIUIOBOE pPaBHOBECHE.
VYpaBHenue TemnoBoro Oananca. [InaBiaeHne u oTBepAeBaHNE KPUCTAUIMYECKUX BEIIECTB. Y IeNIbHAs TEIJIoTa
mnaBneHus. [lapooOpaszoBanne u koHneHcanus. Mcnapenne. Kunenne. Y nenapHas TeruioTa mapooOpa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMOC(HEPHOTO JAABIICHUSI.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeabHasl TEMI0Ta CTOPaHUsL.

[Tpunnumer padoTs! TermwmoBeix Asurateneit K1/ rermoBoro neuratens. TemioBsie IBUTATEIN U 3aIlTa
OKpY)KaroIlenl Cpeibl.

3aKOH COXpaHEHUs U MIPEBPALCHHS YJHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

Ha6nronenne6po yHOBCKOTOIBIKCHHUS.

Ha6mronennenud dysum.

Habmtonenue siBiaeHui cMaylBaHUS U KaWJUISIPHBIX SIBJICHUM.
HabmonenueTenioBoropaciinpeHus TeNl.

W3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUH.
[IpaBunan3mepeHussTeMepaTypsbl.

Bunsitenonepenauu.

OxJaxxIeHUeNPrUCOBEPIICHUUPAOOTHI.

Harpeanue nipu coBepiieHHH pabOThl BHEITHUMH CHUITAMH.

. CpaBHEHHUETEIIOEMKOCTEUPA3TMYHBIXBEIIIECTB.

. HaGmronennexkumneHus.

. Habmronenune mocrosiHCTBa TeMIIEPaTyphl MPU TUIaBICHUH.
. MoaenuTenaoBeIXABUTaTEIEH.

Jlabopamopusiepadbomot u onvimel.
OnbITI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUS.
OnBITHI O BRIPAIIMBAHHUIO KPUCTAIIIOB TIOBAPEHHOM COJIM WIIK caxapa.
OnbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TETI.
Omnpenenenue AaBleHUs BO3yXa B OalsIOHE MITPHIIA.
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OnBITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTD JaBIICHUS BO3/yXa OT €ro 00bEMa U HArpeBaHUS WU OXJIAXKICHHUS.
[TpoBepka runoTe3sl JUHEHHONW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUYECKOU TPyOKE OT
TEeMIIEePaTypHhI.

Habmoienne n3MeHeHus BHyTPEHHEH YHEPTUU Tella B pe3yJIbTare TeIuionepeadun U paboThl BHEIIHUX CHIL.
UccnenoBanue siBiieHUs TEIIOOOMEHA MTPU CMEIIMBAHUU XOJIOIHON U TOPSYEil BOIBI.

Omnpenenenrne KOTUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOM NpH TEIIO0OOMEHE C HArpeThiM METaUTHYCCKUM
LHUAITUHIPOM.

OrnpenenenneyaeIbHOUTEIIOEMKOCTHUBEILECTBA.

UccnepoBanuenpoieccancnapeHus.

OrnpeenneHne0 THOCUTETLHOMBIIAXKHOCTUBO31yXa.

Omnpenenenue yneabHON TEMJIOTH TUIABJICHUS JIb/IA.

Paznen 7. DiiekTpuyeckne U MATHUTHbIE SIBJIEHUS.

Onektpuzarus Ted. J[Ba pona aneKTpUUecKHX 3apsiioB. BzauMojeicTBHe 3apsDKEHHBIX Tell. 3aKoH
Kynona (3aBUCHMOCTB CHJIBI B3aMMOJICHCTBHS 3aPSDKCHHBIX TEJI OT BETMYUHBI 3apS/IOB U PACCTOSHUS MEXITY
TeJIaMu).

Onektpuyeckoe Tmosie.  Hanmpspk€HHOCTH — deKTpuueckoro  mojiss.  [IpuHmum — cymeprio3uiuu
AIIEKTPUYECKUX IT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsioB. DJIEMEHTApHBIA dlekTpuueckuii 3apsa. CrtpoeHue aTtoma.
[TpoBOIHMKH U TUAIEKTPUKU. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKUNA TOK. Y CIOBHS CYIIECTBOBAHMSI IEKTPUIECKOTO TOKA. MICTOUHMKHM MOCTOSTHHOTO TOKA.
JleficTBUSI DIIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMHUECKOE, MArHUTHOE). DJIEKTPUUCCKUN TOK B KHIKOCTAX U
rasax.

Onektpuyeckas 1enb. Cuina Toka. OjeKkTpuueckoe HampsbkeHue. CONpOTUBICHUE MTPOBOIHMKA.
VYaenpHOE cOMpoTUBIICHHE BellecTBa. 3akoH Oma s ydactka uenu. IlociaenoBaTenbHOe U MapauieibHOE
COEIMHEHUE MPOBOJHUKOB.

Pabota w MoOmHOCTH dJeKTpuyYecKoro Toka. 3akoH Jxoyms—JIeHma. OnekTpuyeckue Ienu u
MOTPeOUTENH dIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHueE.

[TocrositHHBIE MarHuTHl. B3anmoelicTBre MOCTOSIHHBIX MAarHUTOB. MarHuTHoe noje. MarHutHoe nose
3eMiid U €ro 3HaueHWe i Ku3HU Ha 3emuie. OnbiT Opcrega. MarHuTHOE ToJie 3JIEKTPUYECKOrOo TOKa.
[IpuMeHeHne »>IEeKTPOMArHUTOB B TEXHUKE. JleCTBME MArHUTHOIO TOJII Ha IPOBOJHHUK C TOKOM.
DNeKTpoABUTraTENb NOCTOSHHOIO TOKa. VCoyb30BaHME 3JEKTPOABUTATENEH B TEXHUYECKUX YCTPONCTBAX U
Ha TpaHCHOpTeE.

Onbitel Dapanes. SBireHHe 3IEeKTPOMArHUTHOM UHAYKUMHU. [IpaBuio JleHma. DiekTporeHeparop.
CriocoOblI MoTyueHus NIEKTPUIECKOM SHEPTUU. DNEKTPOCTAHIIUNU HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpauuu.

DnekTpusanusaTe.

JIBa pojia AIEKTPUYECKUX 3apsiI0B U B3aUMO/JICHCTBUE 3apsSKEHHBIX TEJL.
YCTpOoKCTBO U AEUCTBUEIIIEKTPOCKOIIA.
DNEeKTpOCTaTUUECKASUHTYKIUS.
3aKOHCOXPaHEHUSAIIEKTPUUECKUX3APSI0B.

[IpoBOAHMKY W AUDIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTOoYHMKUIIOCTOSIHHOTOTOKA.
JIeCTBUADIIEKTPUYECKOTOTOKA.

DNEeKTPUYECKUUTOK B )KHJIKOCTH.

I"azoBbliipaspsa.

N3mepeHnecunbITokaaMnepMeTpoM.
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N3mepenunesnekTpuuecKkoroHanpsHKeHUSIBOJIBTMETPOM.
Peocrar u Mmara3uHCONPOTHUBIICHUM.
B3anMoieificTBHENOCTOSTHHBIXMAarHUTOB.
MonenrpoBaHue HEBO3MOXKHOCTHU Pa3/I€ICHUs MIOJIFOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnsITOpcrena.
MarautHoenoaeToka. DJIeKTPOMarHuT.
JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTENbIOCTOSIHHONOTOKA.
UccnenoBanuesBICHUSIDIEKTPOMATr HUITHOMUH TYKITUH.
Onsitei®apanes.
3aBUCHUMOCTD HAIPABJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHS.
DeKTpOreHepaTOpHOCTOSHHOTOTOKA.

Jlabopamopnwviepadomut u onvimel.
OMBITHI 110 HAOJFOICHUIO SJIEKTPU3AIUHU TEJT MHIYKIIUEH U TIPU COMIPUKOCHOBEHHH.
UccnenoBanue ASMCTBUS AIEKTPUUECKOTO TOJIsI Ha TPOBOIHUKH M TUDJICKTPUKH.
COopxka u mpoBepKa pabOThI ANEKTPUIECKOM e MOCTOSIHHOTO TOKA.
W3mepenue u peryinpoBaHue CUIIbI TOKA.
N3mepenue u peryaupoBaHUEHAITPSHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CWIJIBI TOKA, HIYIIET0 4Yepe3 pPEe3UCTOP, OT CONPOTHUBJICHMSI pPE3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE.
OMmBITEL, TEMOHCTPHUPYIONINE 3aBUCHMOCTH JJEKTPUYECKOTO COMPOTHBICHHUS TMPOBOJHUKA OT €ro JIJTHHBI,
IIJIOIIAIM MTONIEPEYHOTO CEYEHUS U MaTepHaa.
[IpoBepka npaBuia CI0KEHUS HAPSHKEHUI TIPU MOCIEA0BATEIBHOM COETMHEHHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia A CUJIbI TOKA MTPU NapAJUIEIIBHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenne paboThl AIEKTPUUECKOTO TOKA, UIYIEro Yepes pe3ucTop.
OnpeneneHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.
HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILIETO Yepe3 JIAMIIOUKY, OT HAIPSHKEHUS Ha HEll.
Onpenenenue KIIJ] narpeBarens.
HccnenoBanue MarHuTHOTO B3aMMOJIEHCTBHS I10CTOSIHHBIX MAarHUTOB.
W3ydyeHre MarHUTHOTO MOJISt HOCTOSTHHBIX MAarHUTOB MPH UX OObETMHEHUH U Pa3/ICIICHUN.
HccnepoBanue AeCTBUA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI B3aUMOIEUCTBUS KATYIIKU C TOKOM U MarHuTa OT CHJIbI TOKA
Y HaIlpaBJICHUS TOKA B KaTYyLIKE.
N3yuenue neiicTBUA MarHUTHOTO MOJIsI HA POBOJAHUK C TOKOM.
KouncrpynpoBanue u u3ydenre padoThl SJEKTPOABUTATEINS.
N3mepenue KI1/] anekTpoaBuraTenbHOMYCTaHOBKH.
OnBITEL IO UCCIEAOBAHUIO SIBJIICHUS AJIEKTPOMATHUTHOM MHAYKLUMU: UCCIEAOBAHUE W3MEHEHUN 3HAUCHUS U
HaIlpaBJICHUs UHIYKIIMOHHOTO TOKa.

9 KIIACC

Pa3pnen 8. Mexanuveckne siBJICHHS.

Mexanuueckoe  aBWKeHHE. MarepuanbHas Touka. Cuctema  orcu€éta.  OTHOCHUTENIBHOCTH
MEXaHUYECKOTO IBWKEHHUs. PaBHOMepHOe MNpsMOJIMHEITHOE JBIKeHHE. HepaBHOMEpHOE NPSMOJIMHEWHOE
nBukeHue. CpeHsiss U MTHOBEHHAs: CKOPOCTh Tella NP HEPABHOMEPHOM JIBUYKEHUMU.

Yckopenue. PaBHoyckopeHHOE TipsiMoTHHEHOe BIKeHue. CBoOoaHOe maneHue. OnbiTel [anmes.

PaBHOMepHOE nBIXKEHHE MO OKpYyKHOCTH. [lepron u uactora oOpamieHus. JluneliHas u yriioBas
ckopocTH. LleHTpocTpeMUTEIBPHOE YCKOPEHHUE.
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Ilepssbiit 3akoH Hprorona. Bropoit 3akon Herorona. Tpernii 3akon Herotona. IIpuHnun cynepno3unuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuila TPEHHS CKOJbKEHUS, CUjla TPEHHS MOKOs, IPyrue
BU/JIbl TPEHHUS.

Cuna TSKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpeHHe CBOOOTHOTO majeHus. [|BrKeHue IiaHeT
Bokpyr CousHua. IlepBast kocMudeckasi ckopocTb. HeBecoMocTh U nieperpysku.

PaBHoBecue wmarepuanbHOM TOYKU. AOCOMOTHO TBEpPHOE Teno. PaBHOBecwme TBEpAOro Tema c
3aKpEIUIEHHON OCBIO BpaleHus. MoMeHT cuibl. LIeHTp TshkecTH.

Nmvnynbe Tena. U3menenue ummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHs] MMITylibca. PeakTuBHOE
JIBUKEHHE.

Mexannueckast pabota ¥ MOIIHOCTh. PaboTa CWII TSDKECTH, ympyroctd, TpeHus. CBs3p SHEPrUH U
pabotel. IloreHnmanbHast SHEprusi Teia, MOJHATOrO HaJ MOBEPXHOCTHIO 3emiu. [loTeHlmanbHas sHEprus

CKaToM [IPY>KUHBI. Kunernueckas DHEprus. Teopema 0 KMHETUYECKON JHEPIuu.
3aKOHCOXpaHEHUSIMEXaHNYECKOMIHEPT UH.
Jemoncmpayuu.

Habmroenne MexaHu4ecKoro IBHKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE MyTeH U TPACKTOPHIA IBI>KEHUSI OJJHOTO M TOTO e Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

W3mepeHue cKOpoCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHHUSI.

HccnenoBannenpru3HaKOBpPaBHOYCKOPEHHOTOJIBUKEHHUS.

Habmronenue ABMKEHUS TeNa Mo OKPYKHOCTH.

Habmonenne MexaHMuecKuX SBJICHUHN, MPOUCXOIAIINX B cucTeMe oTcuéta «Tenexka» npu e€ paBHOMEPHOM

U YCKOPEHHOM JBUKEHHH OTHOCUTENIbHO KaObuHeTa QU3HKY.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MAcChl T€a U JCHCTBYIONIEH HAa HETO CUJIBIL.

HaGnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUN TEJI.

N3meneHne Beca Tena Ipu YCKOPEHHOM JIBHXKEHHH.

[lepenaua nmnynabca Ipu B3aUMOICUCTBUHU TEI.

[IpeobpazoBaHus JHEPTUU TTPH B3AUMOJICHCTBUH TEJI.

CoxpaHeHne UMITYJIbCa TPU HEYIPYTOM B3aUMOJEHCTBHH.

CoxpaHeHre UMITyJIbCa IPU a0COTIOTHO YIIPYTrOM B3aWMOICHCTBUU.

HabmronennepeakTMBHOTO IBUKEHUSI.

CoxpaHeHHe MEXaHHUYECKON YHEPTHH MTPU CBOOOTHOM IaICHHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUU Tea MOJ IeUCTBUEM IIPYKUHBI.
Jlabopamopnwviepadomut u onvimel.

KonctpynpoBanue Tpakra s pa3roHa U JalbHEHIIEro paBHOMEPHOTO JBUKEHUS LIAPUKA UIH TEJICKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUs OpycKa WM JBMKECHUS [IapHKa 10 HAKJIOHHOM IIIOCKOCTH.

OrnpezneneHre yCKOpPEHHs Tela MpU PaBHOYCKOPEHHOM JBHKEHUHU 10 HAKJIOHHOMW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBW)KEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka rUMoTe3bl: €CIU MPU PABHOYCKOPEHHOM JBI)KEHUU 0€3 HAa4albHOW CKOPOCTH MYTH OTHOCSTCS Kak

P HEYETHBIX YHUCEII, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJMHAKOBBI.

HccnepoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHIIbI HOPMAJIbHOTO JaBJICHUSI.

OnpeneneHneko’pPpUIHEHTATPEHUACKOIbKEHHSL.

OnpeneneHnexECTKOCTUIIPYKUHBI.

Omnpenenenre pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHUU Tella TI0 TOPH30HTAIBHON MOBEPXHOCTH.

. OnpeneneHI/Ie pa6OTH CWJIbl YHPYIrOCTH IIpU nogbEMe rpysa € HCIOJIB30BAHUEM HCIOABUXXHOTO U

MMOABMKHOTO OJIOKOB.
N3yuennezakoHacOXpaHEHUSAIHEPT U H.
Paznen 9. MexaHn4ueckue K01e0aHHUA H BOJHEBI.
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KonebarenpHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHWH: MEpUOJ, YacTOTa, AMILIUTYJA.
MaremaTHueCKHil U IPY>KUHHBINA MasTHUKU. [IpeBparienne sHepruu npu KoyiedaTeIbHOM JIBUKCHUH.
3aryxaromue konebanus. BreiHykaeHHbIe KoneOanus. Pe3onanc. Mexanudeckue BOJHBL CBOHCTBa
MEXaHUYEeCKUX BOJIH. [IpojosbHbIE M monepeyHble BOIHBL. JlJIMHA BOJIHBI U CKOPOCTb €€ paclpOCTPaHEHUS.
MexaHn4eckue BOJIHBI B TBEPIOM TeENE, CEHCMUYECKHUE BOJIHBIL.
3ByK. 'pOoMKOCTB 3ByKa H BbicOTa TOHA. OTpaxeHnue 3Byka. MHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue xonebaHuii TEJI MO IEHCTBHEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habnronenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJIEOaHHUI U pe30HAHCA.
Pacnipoctpanenue npoJoabHbIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habmronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTBHI.
AKyCTHYECKHIPE30HAaHC.
Jlabopamopnwviepadomut u onvimel.
Onpenenenre 4acToThl U Mepro/ia KojaeOaHui MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenre 4acToThl U Mepro/ia KojaebaHuil Ipy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEpUOAa KoJeOaHUM MOIBEIIEHHOTO K HUTH Ipy3a OT JUITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl Ipysa.
[IpoBepka He3aBHCUMOCTH Mepuo/ia KoyiebaHui rpy3a, MOIBEIIEHHOTO K HUTH, OT Macchl Ipy3a.
OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh NEpHoJa KOJeOaHWH MPYKHHHOTO MasTHHKA OT MAacChl Ipy3a U
KECTKOCTU NPY>KUHBI.
N3mepenueyckopeHusicB0O0HOTONaICHUS.
Pa3znesn 10. DjieKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHHIX BOJIH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. VCIIOIb30BaHMeE AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DJieKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBOICTBaIEKTPOMArHUTHBIXBOJIH.
BosHoBBIECBOMICTBACBETA.
Jlabopamopnwviepadomut u onvimel.
W3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH € MMOMOIIBI0 MOOMIIBHOTO TesedoHa.
Paznen 11. CBeToBLIe SIBJIEHHS.
JlyueBass mopenb cBera. Mctounuku cBera. lIpsiMonmHElHOE pacnpoCTpaHEHUE CBETA. 3aTMEHMS
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkaiio. 3aK0H OTpa)KE€HUs CBETA.
[Ipenomiienne cBera. 3akoH ImpenoMiieHus cBerta. llosiHOe BHyYTpeHHeEe OTpaKEHHE CBETA.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xonx nyueit B nuH3e. Ontudeckas cuctema (poroammapara, MUKPOCKOIa U Teneckona. ['ma3 kak
ONTHYECKas cucTteMa. bm3opykocTh U 1aIbHO30PKOCTb.
Pasnoxxenne Oenoro cBera B chekrp. Omnbitel HetoTona. CroskeHue CHEKTpaibHBIX IBETOB.
Jucnepcusicsera.
Hemoncmpayuu.
[IpssmosmHENHOEpacIpOCTPaHEHUECBETA.
OtpaxeHuecsera.
[Tonyuenue n3006pakeHHit B MIIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajiax.
IIpenomnenuecsera.
OnTH4eCKUICBETOBO.
Xona iyueil B cobuparoreit TuH3e.
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XOoJ 1y4el B pacCenBaroIE JIUH3E.

[Tonyuenue n300paxeHUH ¢ TOMOIIBIO JIMH3.

[Tpunnun neiictBus oroanmnapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopensriasa.

Pa3noxxenue 6eoro cBeTa B CIIEKTP.

[Tomy4yenue 6enoro cBeTa Npu CIOKEHUH CBETa Pa3HbBIX I[BETOB.

Jlabopamopnviepadomul u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJla OTPAyKEHUSI CBETOBOTO JIyya OT yrJja MaJIeHusl.

N3ydeHne xapakTepuCTUK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanne 3aBUCUMOCTH yIJia MPEIOMIIEHHMSI CBETOBOTO Jiydya OT yrja IaJeHUs Ha I'PaHULE «BO31yX—
CTEKJIO».

[Tony4yenune n300pakeHM ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO pacCTOSTHUS M ONTHYECKOM CHJIbI COOMpArOIIei INH3BI.

OnbIThI IO Pa3yI0KEHUIO OEJI0T0 CBETa B CIEKTP.

OMBITHI 110 BOCIPHUATHIO IIBETA MPEAMETOB MPU WX HAOIIOIEHUN Yepe3 1BETOBbIE (DUIIBTPHI.

Pasnen 12. KBanToBble siBJIEHUS.

OmnsiTel Pesepdopna u mitanerapuas Mmoaens aroma. Mojens atoma bopa. Mcnyckanue u norJonieHue
cBera aromoM. KBaHTHI. JInHEWUYaThIe CIEKTPBHI.

PannoaktuBHOCTH. Anba-, 6eTa- u ramma-usnydenus. CTpoeHre atoMHOTO siapa. HykimonHas Moens
aTomHoro siapa. M3otonsl. PannoaktuBHbie npeBpamienus. [lepro momypacmaaa aTOMHBIX siEp.

Anepubie peakuuu. 3aKOHBI COXpPAaHEHUS 3apsZIOBOTO M MAacCOBOTO YHCEN. DHEPrUs CBSI3M aTOMHBIX
sinep. CBsi3b Macchl M dHEpruu. Peaknmu cuaTe3a U AeneHus saep. Mcrounuku sueprun CostHIIA 1 3BE3I.

Snepnas sHepreTuka. JleicTBUS paAuOaKTUBHBIX U3JTyYCHUN Ha )KMBbBIE OPTaHU3MBbI.

Hemoncmpayuu.

CHeKTpbIn3Iy4eHUs ¥ MOTJIOIIECHHUS.
CreKkTpbIpa3InyHbIXTa30B.
CnektpBoaopoaa.
Ha6nronenue tpexoB B kamepe Bubcona.
PaGoTracuéTunkanoOHN3UPYIONINXU3ITYYECHU .
Perucrpanus usiydeHus npupoaHbIX MUHEPATIOB U IPOIYKTOB.
Jlabopamopnwviepadomet u onvimel.
Habmroenue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JTyYEHHUS.
HccnenoBanue TpekoB: U3MEPEHHUE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
N3mepenuepaamnoakTHBHOTOPOHA.

IHoBTOpHTEILHO-0000 1AM M O/TYJIb.

[ToBTOpUTENBbHO--0000MIAIONUI  MOIYIb MpeAHAa3HAueH s CUCTeMaTh3aluu W 000O0IIeHus
MPEIMETHOTO COJEPXKAHUS U OMbITA JACSITENLHOCTH, TPUOOPETEHHOTO MPH M3YYCHHH BCETro Kypca (HU3UKH, a
TaKKe /s TOJATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY OHK3aMeHY Mo (usuke A oOydarommxcs,
BBIOPABIIUX ATOT y4EOHBIN MpeIMET.

[Ipu u3ydyeHHn NaHHOTO MOAYINS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JESITENbHOCTH, HA OCHOBE
KOTOPBIX OO0EcleynBaeTCsl MOOCTHKEHHE NPEIMETHBIX W METalpeIMETHBIX IUIAHUPYEMBIX pe3ylIbTaTOB
oOyueHusi, GopmMHUpyeTcs €CTeCTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHE HAYUHBIX METOJIOB HCCIEIOBAHUS
SBJIIGHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATh (PUIUUECKHE SBJICHUSA, MPUMEHSS
MOJIy4YeHHbIE 3HAHUS, PEIIaTh 3aJa4i, B TOM YHUCJI€ KAU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHUMNIMAIBHO AESITENIbHOCTHBIM XapakKTep JaHHOTO pas3fena pealu3yercss 3a CYET TOro, 4To
oOyuaroluecs BHIMOIHSIIOT 33aHNs, B KOTOPBIX UM MPEIaraeTcs:



Ha OCHOBE IIOJIyUYCHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH (PU3HUYECKHE SBICHUS B
OKpY’KaroLEel NPUPOJIE U MOBCEAHEBHON KU3HU;

HCII0JIb30BATh HAYYHBIC MCTOJbI MCCICAOBAHUA (bI/I3I/I‘IeCKI/IX ﬂBHCHHfI, B TOM YHCJIC IJId HNPOBCPKHU
THUIIOTE3 U NNOJYYCHUA TCOPCTUICCKHUX BBIBOAOB;
O6’b$ICH$ITB HAay4YHBIC OCHOBBLI HaH6onee BaXHbIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, Harmpumep,
IMPAKTUYCCKOI0 HCIOJb30BaAHUA PA3JIMYHBIX HCTOYHUKOB OHCPIrMHM Ha OCHOBC 3aKOHa IMPCEBpalllCHUA H
COXpaHCHUA BCEX U3BCCTHBIX BUAOB SHCPIUH.



INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA NTPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKM HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HANpaBJIIEHO Ha JIOCTHUIKCHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbraTe nzydeHus Gpu3NKM HAa YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus y 00ydarouierocst Oyayrt
c(OPMHUPOBAHBI CIIEIYIONTNE THNIHOCTHBIC PE3YAbTATHl B YACTH:
1) naTpHOTHYECKOrOBOCIIMTAHMSA
— IpOsIBJIEHUE UHTEpPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3HUECKOMN HAYKH;
— [IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;
2) rpa’IaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
— TOTOBHOCTh K AaKTMBHOMY YYacTUIO B OOCYXJE€HHU OOIIECTBEHHO3HAYMMBIXH 3TUYECKUX MPOoOiIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHXKEHUN (PU3HKY;
— OCO3HAHME BAXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B JESITEILHOCTH YUEHOTO;
3) 3cTeTHYECKOTOBOCTIUTAHMS :
— BOCIIPHUSTHE 3CTETHYECKUX KadecTB (M3MUECKON Hayku: €€ TapMOHHUYHOIO IOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;
4) HEeHHOCTUHAYYHOT OMIO3HAHUSA:
— OCO3HaHHE LIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS MHUpPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTMH, BAXKHEHNIIIEW COCTABIISAIOIIEN KYIbTYpHI;
— pa3BUTHE HAYYHOU JTH0003HATEIBLHOCTH, HHTEPECA K UCCIIE0BATENBLCKON AEATEIbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJILHOIO 0J1Ar0NOJyYHs:
— OCO3HaHUE IIEHHOCTH 0e30MacHOro odpasa *HU3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHpPE, BAKHOCTH
IpaBUJI 0€30IIaCHOTO MOBEIEHHS Ha TPAHCIOPTE, HA JIOPOrax, C 3JEKTPUUECKUM U TEIIOBBIM 000PYA0BaHUEM
B JIOMAIIHUX YCJIOBUSX;
— copMHpPOBAHHOCTh HaBblKa peQIEKCHM, MPU3HAHHE CBOErO IpaBa Ha OMIMOKY M TaKoro e IpaBa y
IPYroro 4ejoBeKa;
6) TPy10BOrOBOCIIUTAHMS:
— AKTMBHOE y4acTHE B PEIICHUM MPaKTHMYECKHX 3a7ay (B paMKax ceMbM, 0Opa30BaTebHOM OpraHu3anuy,
ropoja, Kpas) TEXHOJIOTHYECKON M COLMAIbHON HalpaBIEHHOCTH, TPEOYIOLIMX B TOM 4YUCIE U (PU3NYECKUX
3HAHUU;
— MHTEpeC K IPAKTUYECKOMY H3YyUEHUIO MTpodecchii, CBA3aHHBIX ¢ (HUUKON;
7) 3KOJIOTHYeCKOrOBOCIIMTAHMSA S
— OpHMEHTalMs Ha MpUMEHEHHE (U3MYECKUX 3HAHUM Ul pelIeHus 3a/1ad B 00JIaCTH OKpYXKarolled cpelsl,
IUIAHUPOBAHUS MIOCTYIIKOB U OLIEHKHM UX BO3MOYKHBIX IOCJIEICTBUN JJI1 OKPYKAIOLIEH CPEbl;
— 0CO3HAHME ITI00aTBHOI0 XapaKTepa SKOJIOTHYECKUX MIPOo0IeM U ITyTel UX peleHus;
8) aganTanmu K M3MEHAIOMMMCS YCJIOBHAM CONMAJIBLHON M NPHPOIHOI Cpeabl:
— MOTpeOHOCTh BO B3aMMOJEHCTBMM TIPH BBIOJHEHHM HCCIEJOBAHUN U TPOEKTOB  (pu3nyecKon
HaIPaBJIEHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSAM JIPYTHX;
— MOBBILIEHUE YPOBHS CBOE KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO IEATEIbHOCTD;
— MOTPeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATH U/IEH, OHATHUS, THUIIOTE3bI O
¢u3nveckux 0OBEKTaxX U SABJICHUIX;
— 0co3HaHME Ae(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001aCTH (PU3MKH;
— IUIAHUPOBAHME CBOETO PAa3BUTHUS B IPHOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUM;



- CTpeMJIeHI/Ie aHaJII/I3I/Ip0BaTB 1 BBISIBJISITH B3aMMOCBSI3U HpI/IpOI[bI, 06H_I€CTBa U 3KOHOMHUKH, B TOM YHCIJIC C
MCIO0JIb30BaHNEM (DU3UYECKUX 3HAHMIA,

— OIIGHKAa CBOMX JCHCTBHHM C Y4€TOM BIHUSHHS HA OKPYXAIOIIYIO CpEeAy, BO3MOXKHBIX TIJI0OAIbHBIX
MOCJIC/ICTBHIA.

METAINIPEIMETHBIE PE3YJIbTATHI
B pesynbrate ocBoeHHsI HporpaMMbl 1O (HU3WMKE HAa YPOBHE OCHOBHOTO 0OmIero o0pa3oBaHUS Yy
oOyyaromerocsi OyayT cGOpPMHpPOBAaHBI MeTampeAMeTHble Pe3yJbTaThl, BKJIIOYAIONINE MO3HABATEIbHBIC
YHUBEpCaJbHble y4eOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHbIE YUeOHbIE ACUCTBUS, PETYIATUBHbIE
YHUBEpCaJIbHbIE yUEOHbIE IEHCTBUS.

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS
Ba3oBble Joruueckue aeiicTBUA:
BBISBJISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUIN);
yCTaHaBIUBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKAIIMKI, OCHOBAHHUS JIJIs1 0000IIEHHS U CPAaBHEHHS;
BBISBJSITH 3aKOHOMEPHOCTH W TIPOTHBOPEUMs] B paccMaTpUBaeMbIX (akTax, JaHHBIX W HAOIIOICHUSX,
OTHOCSIIIUXCS K PU3NUECKUM SIBJICHUSIM;
BBISIBJSITh TIPUYMHHO--CIICJCTBEHHBIE CBS3M TPU HM3Yy4YeHUHU (PU3WYECKUX SBIEHUW W TIPOIECCOB, JeNaTh
BBIBOJIBI C WCIOJB30BAaHUEM JIEAYKTUBHBIX W HMHAYKTUBHBIX YMO3AaKIIOYEHWHW, BBIIBUTAaTh THIIOTE3BI O
B3aUMOCBSI3X (PU3MUECKUX BEITUYNH;
CaMOCTOSITEJIbHO BbIOMpaTh CHOCOO pemeHus ydyeOHOW ¢u3ndeckoi 3afauu (CpaBHEHHME HECKOJIbKUX
BApUAHTOB PEIICHUS, BLIOOP HarbOoJIee MOIXOIAIIETO ¢ YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHER).
ba3oBbiencciienopareibCcKueaeiCTBHS.
HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHMS;
MPOBOJIUTHh TIO CaMOCTOSITEIBHO COCTaBIICHHOMY IUIaHY OIIBIT, HECIOKHBIA (PU3MUECKHH SKCIIEPUMEHT,
HEeO0O0JIBIIIOE UCCIIEIOBAHNE (PHU3UUECKOTO SIBICHUS;
OIIEHMBAaTh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(OpMAIMIO, MOJTYYCHHYIO B XOJE HMCCIICIOBAHUS WU
IKCIIEPUMECHTA;
CaMOCTOSTENIBHO (OPMYIHPOBATh OOOOIIEHHS W BBIBOABI IO pe3yibTaTaM MPOBEACHHOTO HaOIIOACHMUS,
OIIBITA, UCCICIOBAHNS;
MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UUECKUX TMPOIECCOB, a TAaKXKE BBIJIBUTATh
MIPEANOJIOKEHHS 00 UX PA3BUTUH B HOBBIX YCIOBHAX U KOHTEKCTaX.
PaGora ¢ undopmanmeii:
MIPUMEHSTH Pa3IUNYHbIE METO/IbI, HTHCTPYMEHTHI U 3alIPOCHI IPU MOUCKE U 0TOOpe MH(GOPMALIUU I JaHHBIX C
y4€TOM MpeTIOKEHHON yueOHOM Pu3nyecKoii 3a1auu;
aHAJIM3UPOBATh, CHCTEMATH3UPOBAaTh M HWHTEPIPETHPOBATH HHOOPMAIUIO PAa3IUYHBIX BHJIOB U (GopM
MIPEACTABIICHUS;
CaMOCTOSITENIbHO BBIOMpaTh ONTUMaNbHYIO (opMmy mpeacTaBieHUs UHGOPMALMU U HWIUIIOCTPUPOBATH
peliaeMble 3a7a4u HECIOKHBIMH CXeMaMHU, TuarpaMmMamMu, HHOM rpaduKoil 1 UX KOMOWHAIUSIMHU.
KoMMmyHnKaTHBHBbICYHHBeEpPCaIbHbIey4YeOHbIeAeHCTBHS:
B X0Jie 00CYXJIeHUsI yueOHOTo MaTepuana, pe3yabTaToB JIa0OPATOPHBIX padOT U MPOEKTOB 3a7aBaTh BOMPOCHI
M0 CYIIECTBY 00CYK/IaeMOil TeMbl U BBICKA3bIBATh WJCH, HAllEJICHHBIE HA PEIICHUE 3aJaud U IMOJAepKaHHe
0J1aroyKeaIaTeIbHOCTH OOIIEHNS;
COTIOCTABJISITh CBOM CYXKICHHS C CYXICHHUSMH JPYTMX YYaCTHHUKOB JHAOTa, OOHApYKHUBATh pa3inuue
CXOJICTBO TTO3UIIHIA;
BbIpakaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOTMYHO TIPEICTABISTH PE3YAbTAThl BBIOJHEHHOTO (U3UYECKOTO OMBITa (IKCIEPUMEHTA, UCCIICAOBAHHUS,
IIPOEKTA);

MOHUMATh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW ¥ WHIUBUIYAITbHOW pabOTBl TpPH pPEIICHUU
KOHKPETHOU (pU3MUecKoi poOIeMBl;

MIPUHUMATD 1€ COBMECTHOM JESATEIHLHOCTH, OPraHU30BBIBATh JIEHCTBUS MO €€ TOCTHKEHHUIO: PactpeaesiiarTh
poJn, 00CYKIaTh TIPOLIECCHI U PE3YIIBTATHI COBMECTHOM paboThI, 0000IaTh MHCHUS HECKOJIBKHX JIFOJICH;
BBIIIOJIHATh CBOK 4YacTb padOThl, JOCTUras KAaueCTBEHHOI'O pe3yjbTaTa IO CBOEMY HANpaBICHUIO U
KOOPJAMHUPYS CBOU ACUCTBUS C APYTUMH WICHAMHU KOMAH/IbI;

OIICHUBATh KAYECTBO CBOCTO BKJIA/Ia B OO MPOAYKT 110 KPUTEPUSIM, CAMOCTOSTEIIBHO CHOPMYTUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUSL.

PeryﬂﬂTHBHbIe YHUBEpPCAJIILHBIC y‘{eﬁﬂble JecTBUSA

Camoopranu3anusi:

BBISBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYAIUAX, TPEOYIOMIUX JIJIsl pelIeHus (U3MUeCKUX 3HAH Uif;
OPUEHTUPOBATHCS B PA3IMYHBIX TOJXO0JAX MPUHITHS pPEIICHUN (MHANBUIYaTbHOE, MPUHSITHE PEIICHUs B
rpyImiIe, IpUHITHE PeLIeHUH Tpynnoil);

CaMOCTOSITEIPHO COCTABJISITh AJITOPUTM PEIICHHS (PU3NUECKOW 3a/JaYd WM TIJIaHA MCCIIENOBAHUS C y4ETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh IMpeijiaraeMble BapHUaHThI
penieHuni;

JIeNaTh BRIOOP B OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIMUHTEJICKT:

JaBaTh a/IeKBaTHYIO OLICHKY CUTYalluu U MpeJularaTh IiaH e€ U3MEHEHHUS,

OOBSCHATH MPUYUHBI JOCTIKEHHUS (HEOOCTWKEHHUS) pe3ylIbTaTOB JIEATEIBHOCTH, J1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JAEATEIHHOCTH (B TOM UHWCIE B XOJ BBIMOJHEHUS (U3NYECKOTO WCCIECTOBAHUS WU
MIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITENILCTB, M3MEHUBILINXCS CUTYalMH, YCTAHOBIEHHBIX OIIMOOK, BOSHUKIINX
TPYAHOCTEH;

OIICHHBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIOBHSIM;

CTaBUTh ce0sl Ha MECTO APYroro 4elioBeKa B XOJI€ CIOpa WJIM JUCKYCCHHM Ha HAaydyHYIO TEMY, MOHHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpHU3HABaTh CBOE MPaBO Ha OIIMOKY MpH pelieHHd (U3MYecKUX 3a7ay WIK B YTBEPXKICHUSX Ha Hay4dHbIE
TEMBI U TaKOe K€ MPaBo APYroro.

NPEJMETHBIE PE3YJIbTATBI

K xoHumy oOydyeHus B 7 KJiacce IpeIMETHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPa)KaTh
C(OPMHUPOBAHHOCTh y OOyJAIOIUXCS YMEHUI:
UCIOJIb30BATh MOHATH: (PU3HUECKHE U XUMUYECKUE SIBICHUS, HA0II0/ICHUE, IKCIIEPUMEHT, MOJIEIb, TUIIOTE3a,
eMHUIBl (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHMs BelecTBa (TBEpAOE, JKUIKOE,
ra3oo0pa3Hoe), MeXaHM4YeCKoe ABHKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTopHus,
paBHOJeHcTBYIOIIas cuia, Aedopmanus (ynpyras, njaacTu4eckas), HEBECOMOCTb, COOOIIAOLINECS COCY/IbI;
pasznuyath sBieHus (Auddys3us, TenaoBoe [JBMKEHHE YaCTHI[ BEIIEeCTBA, PAaBHOMEPHOE JBMKEHHE,
HEPAaBHOMEPHOE JIBUJKEHUE, NHEPLIUS, B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOMN OChIO
BpallleHHs, Tepeaada AaBlIeHHUs TBEPIABIMU TeNaMH, XHIKOCTAMU M Ta3aMu, aTMoc(hepHoe IaBleHHE,
IUTaBaHUE TeJl, MPEBPAIICHUs MEXaHUYECKON SHEPTUH) 10 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3NUECKOE SIBICHUE;



pacro3HaBaTh MPOSIBICHHE HM3YyYCHHBIX (U3MUECKUX SBICHUH B OKPYKAIOIIEeM MHUpPE, B TOM YHCIE
¢u3nveckue SBICHHUS B MPHUPOJIE: MPUMEPHI JBWKECHUS C PA3MYHBIMH CKOPOCTSIMU B JKMBOW M HEXKHUBOUH
npUpojie, JCUCTBUE CHUJIBI TPEHHsS B MPHUPOJEC M TEXHHKE, BIUSHHE aTMOC(HEPHOTO MaBJICHUS HA >KUBOM
OpraHu3M, IUIaBaHWE pPBIO, pbIYarM B TeJ€ 4YEJIOBEKa, MPH ATOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIJICIIATE CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKK) (U3NICCKUX SBICHUMH;

OTMCBHIBATh M3YyYCHHBIE CBOICTBA TeN M (U3MYECKUE SIBICHUS, UCIONB3yd (pr3mueckre BEeTMUMHBI (Macca,
00BEM, TUIOTHOCTD BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPETHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC
Tena, CUja TPEHHUd, JaBjieHHE (TBEPAOTO Tesa, XKUAKOCTH, Ta3a), BHITAIKUBAIOIIAs CHJIA, MEXaHWYECKas
paboTa, MOIIHOCTH, IJIEYO CHJIBI, MOMEHT CHJIBbI, KOX(PQHUIMEHT IOJIE3HOTO JACHCTBUS MEXaHH3MOB,
KUHETUYeCcKass M MOTEHLHUAaJIbHAsl SHEpPrus), IpU ONMCAHWU MPABUIBHO TPAKTOBAaTh (PU3UYECKHH CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX O0O3Hau€Huss M €IWHULbl (U3MYECKUX BEIMYMH, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIWYUHY C JAPYrUMHU BEIMYMHAMU, CTPOUTh I'padUKU HM3y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBa Ted, (U3NUYECKHUE SIBICHHUS W IPOLECCH, WCIOJIb3Ysl MpaBHUJa CIOXKEHHS CHII
(Bmoyib onmHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NMPaBUJIO PABHOBECHS phluara
(6moka), «30J70TOE TMPaBHIIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW JHEpPruH, MPU ITOM JaBaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCBIBATh €r0 MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (U3MYECKHE SBIIEHUS, MPOILIECCHl W CBOWMCTBA TEJN, B TOM YHUCIE€ UM B KOHTEKCTE CUTYyallUi
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUUMHHO--CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE
n3 1-2 JOrmYecKkux maroB ¢ Onopoi Ha 1—2 U3ydeHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, PU3NUYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiath pacué€THble 3a7ayd B 1—2 NeicTBUS, UCNOJb3ysd 3aKOHBI U (QOPMYIbI, CBSA3bIBaIOIIME (hU3NYECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3a/lauM 3alUChIBATh KPAaTKOE YCIOBHE, MOJACTaBIATH (U3NYECKUE
BEJIMYMHBI B (OPMYIIbl U MPOBOAUTH PACUYETHI, HAXOUThH CIPAaBOYHbIC JAaHHbIE, HEOOXOUMBIE I PEeUICHUS
3aJ1a4, OI[CHUBATh PEATUCTUYHOCTh NOJYYeHHON (PU3NUYECKOM BEIIMYNHBI,

pacrno3HaBaTh MNpPOOJIEMbl, KOTOpPHIE MOXXHO DPEIIUTh NpPHU MOMOLIM (U3UYECKUX METOJOB, B ONMHCAHUU
UCCIIEIOBAaHUS BBIACIATH IPOBEPAEMOE MPENANOJIOKeHHE (TUIOTe3y), pa3iinyaTb W HUHTEPHPETHPOBATH
MOJIy4YEHHBIH pe3yabTaT, HAXOIUThH OIIUOKH B XOJE OTbITA, JIENaTh BEIBOJBI 110 €r0 pe3ysabTaTaM;

MIPOBOJIUTH OTBITHI 10 HAOMIOJCHUIO (PU3NYECKUX SIBICHUN UM (PU3UUYECKUX CBOMCTB Tell: (POPMYIHUPOBATH
MIpOBEpsieMbIe MPEANOJIOKEHUSI, COOUPATh YCTAHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHMS, 3aIUCHIBATH X0
ombITa ¥ (POPMYIHPOBATH BHIBOIbL;

BBITIOJIHATh TPSMbIE U3MEPEHUS PAcCTOSIHUSA, BPEMEHH, Macchl Teja, o0b&Ma, CUJIBI M TeMIEepaTyphl C
MCI0JIb30BAHMEM aHAJIOTOBBIX U U(POBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS MPUOOPOB € YUETOM 3a1aHHOMN
a0COTIOTHON MOTPEIIHOCTH U3MEPEHU;

MPOBOJNUTHh HCCIEIOBAHUE 3aBUCUMOCTH OIHOW (DM3MUECKON BENMYUHBI OT JAPYroil C HCIOJBb30BAaHHEM
MPSIMBIX U3MEPEHU (3aBUCUMOCTHU MyTU PAaBHOMEPHO IBUKYIIETOCS TelNa OT BpEMEHU JABUKCHUS TeJla, CHUIIbI
TPEHHSI CKOJIbKEHHS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH TeJl U HE3aBUCUMOCTHU CHJIBI TPEHUS OT
IJIOIIA M CONPUKOCHOBEHUS TEJN, CUJIbl YIPYIOCTH OT YAJIMHEHHS NPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT
00bEMa MOTrpyKEHHON YacTU Teja U OT MJIOTHOCTH XHUJAKOCTH, €€ He3aBUCHMMOCTU OT IUIOTHOCTH Tena, OT
rIIyOWHBI, HA KOTOPYIO TIOTPYKEHO TEJO, YCIOBUM IJIaBaHUS TE€J, YCIOBUI paBHOBECHS phlyara U OJOKOB),
y4acTBOBaTh B IUIAHHPOBAHMM YYEOHOTO HCCIENOBaHUS, COOMpATh YCTAHOBKY W BBIMOJHATH H3MEPEHUS,
clenys MpeagoKeHHOMY IUIaHy, (UKCUPOBAaTh PE3yAbTaThl MOMYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEIMYUH
B BUJIE MPEUIOKEHHBIX TaOIUIl ¥ TPaHKOB, 1€TaTh BEIBOBI 110 Pe3yJIbTaTaM UCCIEIOBAHUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIMUYMH (IUIOTHOCTH BEIIECTBA KHUJIKOCTU M TBEPAOIO Tena,
CUJla TPEHUsl CKOJbXKEHHS, NaBJICHUE BO3/yXa, BBITAJKUBAIOUIAs CHJIA, JECUCTBYIOIIAs HAa NOTPYKEHHOE B
KHUJIKOCTh TeN0, KOA((UIMEHT IOJIE3HOrO JEWCTBUS MPOCTBIX MEXaHU3MOB), CIEIys IpPeI0KEHHOM



MHCTPYKLMU: TPHU BBHINOJIHEHUH HM3MEPEHHH COOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIUHCIATH
3HAYCHUE NCKOMOM BEIUYMHEIL,

coOIIIOIaTh MpaBHiIa TEXHUKU 0E30MaCHOCTH MPH paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;

YKa3bpIBaTh MPUHIUIMBI JACHCTBHS NMPHOOPOB U TEXHHUUYECKUX YCTPOWCTB: BECHl, TEPMOMETP, IMHAMOMETD,
cooOmIaroIInecst COCybl, 6apoMeTp, pbIuar, MOIBMKHBIA U HETIOIBM)KHBIHN OJIOK, HAKJIOHHAS! TIOCKOCTB;
XapaKTepU30BaTh MPHUHIUIEGI JECHCTBUS M3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOH HA HMX
onucaHus (B TOM 4HCIE: MOAIMIHUKH, YCTPONCTBO BOJOIPOBOJAA, THMAPABIMYECKHM Ipecc, MaHOMETP,
BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIOJb3ysd 3HAHUS O CBOWCTBaX (M3WYECKUX SBICHUH U
HE00X0AMMBbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI (HAXOAUTh MHPOPMALMIO O MPHMEPax) MPAKTHUECKOTO HCIOJIBb30BaHUS (PH3HUECKUX
3HAHUW B TOBCEIHEBHOM JKM3HM JuId oOecriedeHHsi O0e30MacHOCTH Mpu oOpalleHuu ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOICTBaAMH, COXpPaHEHMs 370pPOBbsl M COOJIIOJIEHUS HOPM SKOJIOTMUECKOTO TOBEICHUS B
OKpYKarollen cpeie;

OCYILIECTBIATh OTOOpP MCTOYHMKOB HHpopMmaiuu B VHTepHETe B COOTBETCTBHM C 3aJaHHBIM IOHWCKOBBIM
3alpocoM, Ha OCHOBE HUMEIOUIUXCS 3HAaHMM M TMYyTEM CpPaBHEHHS pa3IMYHbIX MCTOYHUKOB BBIIEIATH
nH(pOpPMaLIKIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM UM MOXKET ObITh HEJJOCTOBEPHOM;

WCIO0JIb30BAaTh MPHU BBINOJHEHUH YUEOHBIX 3aJaHUil Hay4YHO--TIONMYJSPHYIO JHUTEepaTypy (HU3U4ecKoro
COJlep’KaHusl, CIPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BiaseTs nmpuéMaMu KOHCIEKTHUPOBAHUS
TeKcTa, Ipeodpa3zoBaHus HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYT'YIO;

co3laBaTb COOCTBEHHBIE KpaTKHE IHMChbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE 2—3 HCTOYHHKOB
nHpopMaluruy PU3NIECKOTO COAEpkKaHMs, B TOM YHCIe MyOIUYHO JeNaTh KpaTKue COOOLIEHHs O pe3ysibTaTax
MIPOEKTOB WJIM YICOHBIX MCCIICIOBAHMM, IPH ATOM I'PAMOTHO HUCIIOJIH30BaTh U3yUCHHBIN MOHSITHIHHBINA armapat
Kypca (pU3UKH, COIPOBOXK/IAaTh BBICTYIUIEHUE NTPE3CHTALIUEH];

IIPU BBITMIOJIHEHUH YU4E€OHBIX IPOEKTOB M UCCIIEOBaHUN pacipeaessaTh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU
C IOCTaBJIECHHBIMHM 33/Ja4aMHy, CJIEIUTh 3a BBIIOJHEHMEM I[UIaHA JEHCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBIN BKJIaJ B J€ATEIBHOCTb I'PYIIIbI, BEICTPAaUBATh KOMMYHHKATUBHOE B3aMMOJAEHCTBHUE, YUUTHIBAs
MHEHHE OKPYKaIOIIHX.

K xonuy oOyuenust B 8 KJacce peIMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
c(OpMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUMN:
HCII0JIb30BATh MOHSATHUA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE ABWKEHUE aTOMOB U MOJIEKYJ, arperaTrHble
COCTOSIHUS BEIIECTBA, KPUCTAIINYECKHE U aMOP(HbIE TeJa, HACKIIICHHBIA U HEHACHIIICHHBIN Nap, BIaXKHOCTb
BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSsI SHEPIHsi, TEIJIOBOM JBUIAaTelb, 3JIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsif,
JJIEKTPUYECKOE I10JI€, TPOBOJIHUKU U TUDJICKTPUKH, IOCTOSTHHBIN AJEKTPUYECKUN TOK, MArHUTHOE T10JIE;
pasnuyath sBICHHS (TEIUIOBOE pacIIMpPEHHE U CKaTue, TeIionepenaya, TeIIoBOe paBHOBECHE, CMAaUYUBaHUE,
KalWUISIpHBIC SIBIICHUS, UCTIApeHHe, KOHJEHCAIMs, TUIaBlIeHNe, KpUCTAIIu3alus (OTBEpIeBaHue), KUMEHHUE,
Teruionepenaya (TEIIONPOBOAHOCTh, KOHBEKIIHS, 3TyYEHHE), AIEKTPU3ALUS TN, B3aUMOACHCTBHUE 3apsA0B,
NEHCTBUS AJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIECUCTBUE MAarHUTOB, ACHCTBUE MArHUTHOIO
MOJISI Ha TIPOBOJHHUK C TOKOM, AJIEKTPOMArHWTHAs MHAYKIMS) MO0 OMUCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE;
pacrmo3HaBaTh MPOSBICHUE W3YYEHHBIX (U3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B TOM UHUCIE
busznueckue SBJICHHS B TMPUPOJE: TMOBEPXHOCTHOE HATSHKEHHE M KANMWULIPHBIE SBICHUS B TMPUPOJIE,
KpUCTAIJIBI B Tipupojie, uznydenue CoiiHIla, 3aMep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00Opa3oBaHHE POCHI,
TyMaHa, HHEesl, CHeTa, SJIEKTPUUECKUE SBJICHUS B aTMOCc(hepe, DTIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJsie 3eMiH, Jpeid Mo0CcOoB, POJIh MATHUTHOTO TOJIS JUIS KU3HU Ha 3emiie, MOJIIPHOE CUSHUE, MPU ITOM
MEePEBOJIUTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MIPU3HAKK) (DU3HUECKUX
SIBIICHU;



ONKCBHIBATH HW3YyYCHHbIE CBOWCTBA Tel M (PU3MUECKUE SBJICHUS, HCIOJIB3YS (PU3UUECKUE BEIUYHHBI
(TemmepaTypa, BHYTPEHHSS 3HEPIUs, KOJUYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BELIECTBA, yJEIbHAs
TEIJIOTa IUIABJIEHUS, YHAEeJIbHAas TEIUIOTa NapooOpa3oBaHUs, YHAENbHAas TEMJIoTa CropaHus TOIUIMBA,
KOA(QQUIIMEHT MOJIE3HOTO EHCTBUS TEINIOBOM MALIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa, SJEKTPHUUECKUI
3apsj, CHJa TOKA, JJIEKTPUYECKOE HANPSDKCHHWE, CONPOTHUBIICHUE IPOBOJHHUKA, YIENBHOE CONPOTHBIICHUE
BEIIECTBA, paboTa U MOILHOCTb 3JIEKTPUUYECKOI0 TOKA), IPU OMKUCAHUHU IPABUIBHO TPAKTOBaTh (PU3NUYECKUI
CMBICJI HCIIOJIb3YEMbIX BEIHYUH, O0O3HAYCHUS W CAMHULBI (PU3MYECKUX BEIUYMH, HAXOIUTHh (OPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3MUYECKYI0 BEIMYMHY C JIPYTUMH BEIWYHMHAMH, CTPOUTH TPAPUKH H3Y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOWCTBA Tel, (hpU3MUYECKHe SIBICHHS W TPOLIECCHI, HCIOJb3ys OCHOBHBIC TOJIOKECHUS
MOJIEKYJISIPHO--KUHETUUECKON TEOpHUH CTPOEHHS BEIIECTBA, MPUHIMUI CYNEprno3uuuyd mnosied (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHs 3apsja, 3akoH OMa Juid ydacTka Lenu, 3akoH J[xoyns—JleHna,
3aKOH COXpaHEHMsI SHEpruu, MpU 3TOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHUChIBaTh €ro
MaTE€MaTHYECKOE BBIPAKEHUE;

OOBSACHATH (QU3MYECKHE TMpollecChl W CBOWCTBA TeJl, B TOM 4YHCI€ M B KOHTEKCTE CHUTYyalHi
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH MPUUHMHHO-CIIECACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE
n3 1-2 noruueckux maroB ¢ omopod Ha 1-2 W3y4EeHHBIX CBOMCTBA (U3NYECKUX SIBICHUH, (PU3UUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacuéTHble 3a7ayd B 2—3 NEHCTBUS, UCNOJb3ysd 3aKOHBI U (OPMYIbI, CBA3bIBaIOIIKE (r3HuecKue
BEJINYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33J1a4M 3allMChIBATh KPATKOE YCIIOBHE, BBISIBIISITh HETOCTATOK JAHHBIX
JUIS pelIeHusl 3a]aui, BEIOMpATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE AJIs €€ pelieHus], IPOBOJUTh PACUETHI U
CpaBHUBATh MOJIydEHHOE 3HaUCHHE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh POOJIEMbl, KOTOPBIE MOXKHO PEIIUTh PU MOMOIIH GU3NYECKUX METOJIOB, UCTIONb3Ysl ONUCaHKUE
UCCIIEIOBAHUs, BBIACIATh MPOBEPSAEMOE IPEAIOJIOKECHAE, OLEHUBATh MPABWIBHOCTh MOPALKA MPOBEACHHUS
UCCJICIOBAHUS, 1E1aTh BEIBOBI;

IIPOBOJIUTH OIBITHI MO HAOMIOAECHUIO (PU3HYECKUX SIBICHUHM MM (U3NYECKUX CBOWCTB TeNl (KalWUISIpHbIE
SBJICHUSI, 3aBUCUMOCTb JaBJICHUs BO3JyXa OT €ro o0béma, TeMiepaTypbl, CKOPOCTH Ipolecca OCTHIBAHUS U
HarpeBaHMs INPH MU3JIy4EHHU OT LIBeTa M3JIydaroulei (Ioriomaroniei) moBepXHOCTH, CKOPOCTh MCHApEHUs
BOJBl OT TEMIIEPATYphl >KUAKOCTU M IUIOIAAM €€ IOBEPXHOCTH, MIEKTPU3ALKA TEJl U B3aUMOJCHCTBHE
NIEKTPUYECKUX 3apsloB, B3aUMOJCHCTBHE IIOCTOSHHBIX MArHUTOB, BU3YyalW3alUs MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOIO IIOJIA HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA JIEKTPOABUraTelIsl IOCTOSHHOIO TOKa): (POPMYIHUPOBATH MPOBEPSEMbIE MTPEANOI0KEHUS, COOUPATh
YCTaHOBKY M3 IPEAJIOKEHHOTO 000Py10BaH s, OTIUCHIBATh X0 OINbITa U (JOPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH IPSAMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIbHOMN BIAKHOCTH BO3/1yXa, CUJIbI TOKA, HAIPSYKEHUS
C HCIOJIb30BAHUEM AaHAJOrOBBIX MPHOOPOB M JATUYUMKOB (PU3UYECKUX BEIMYMH, CPaBHUBATh PE3yJIbTaThl
U3MEpEeHui ¢ y4€TOM 3aJaHHON abCOJIFOTHON MOIPEIIHOCTH;

IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHON (U3MYECKOM BEIMUYMHBI OT APYrod C MCIOJIb30BAHUEM
HOPSIMBIX H3MEPEHUH (3aBUCHMOCTb COINPOTHUBIIEHHUS MPOBOJAHHMKA OT €ro JUIMHBI, IUIOLIAJU MOINEPEYHOIro
CEYECHMS M YAEIBHOIO COIPOTUBIICHUs BELIECTBA IPOBOJHMKA, CHJIBI TOKA, MIYLIErO 4Yepe3 IMPOBOJHHUK, OT
HallpsDKEHUs Ha IMPOBOJHUKE, MCCIEIOBAHUE IIOCIEIOBATEIBHOIO M MApaJUIEIbHOTO  COEAUHEHUH
IIPOBOJIHUKOB): IIJIAHUPOBATh MCCIEIOBaHUE, COOMpaThb YCTAHOBKY M BBINOJHATH H3MEPEHUs, Cleays
MPEUI0KEHHOMY IIJIaHy, (PUKCUPOBATh PE3yJAbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOJIUI] U Ipa(UKOB,
JIeJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHbIE M3MEpeHHs (U3MYeCKUX BeMMYuH (ydenbHas TEIUIOEMKOCTh  BELIECTBa,
COINPOTHUBIIEHUE TPOBOJHUKA, pabOTa M MOIIHOCTh DJEKTPUUYECKOTO TOKAa): IUIAHUPOBATh W3MEPEHHUS,



coOMpaTh SKCHEPUMEHTAJIBHYIO YCTAaHOBKY, CIEAys MPEUIOKEHHON WHCTPYKUUHU, U BBIYHCIATH 3HAUCHUE
BEJIMYUHBI;

coOIIIOIaTh MpaBHiIa TEXHUKU 0E30MaCHOCTH MPH paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;

XapaKTepU30BaTh MPHUHIUIBI JCHCTBUS W3yYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOICTB C OMOpOW Ha UX
omnucaHus (B TOM YHCIIE: CUCTEMa OTOIUICHHUS IOMOB, THIPOMETP, TTapoBast TypOMHA, aMIIEPMETp, BOJIILTMETP,
CUETUMK DIIEKTPUYECKONW DHEPTUH, AIIEKTPOOCBETUTEIbHBIE NMPHOOPHI, HArpPEBATEIBHBIC AIIEKTPOIPUOOPHI
(mpuMepsI), 3JIEKTPUYECKUE NPEAOXPAHHUTENH, DJICKTPOMArHUT, SJIEKTPOJBUTATENb MOCTOSHHOTO TOKa),
WCTIOJIB3YS 3HAHHS O CBOMCTBAaX (PM3MUECKUX SBICHUN M HEOOXOAUMBIEC (U3NIECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W M3MEPHUTENBHBIC MPUOOPHI IO CXeMaM U CXEMaTHYHBIM
pUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETp, TUTPOMETP, JBHTaTeIb BHYTPEHHETO CTOpaHMUS,
AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbl JJIEKTPUUYECKUX LENeil ¢ MocieoBaTeIbHbIM U HapaslielbHbIM
COEIMHEHHEM 3JIEMEHTOB, Pa3jinyasi YCIIOBHbIE 0003HAUEHUS JIEMEHTOB JIEKTPUUYECKUX Lenel;

MIPUBOJIUTH MPUMEPHl (HaXOIUTh MHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO HCHOIb30BaHUS (DU3MUYECKUX
3HAHUW B TIOBCEJHEBHOM JKM3HM JuId oOecredeHHsi O0e30MacHOCTH Mpu oOpalleHuu ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUsS 37J0POBbS M COOJIIOJCHUS HOPM DKOJIOTHYECKOTO TIOBEICHHUS B
OKpYKarollen cpenie;

OCYIIECTBIISITH MOUCK HH(POpMaIu GU3NIECKOTo cofepkanusi B MIHTepHeTe, Ha OCHOBE MMEIOIIUXCS 3HAHUHT
U TyTéM CpaBHEHHUS JIOTIOJHHUTENBHBIX WMCTOYHHKOB BBIIENATH WHQPOPMANWIO, KOTOpas SBISAETCS
MIPOTUBOPEYUBOMN UM MOXKET ObITh HEOCTOBEPHOIA;

WCTIOJNIb30BaTh TIPW BBINIOJHEHWH YUYEOHBIX 3aJaHUH HAyYHO--TIOMYJSIPHYIO JUTEparypy (uzmueckoro
COJIepKaHUs, CIIPABOYHBIC MaTepHajbl, pecypchl cetn VHTepHeT, BIajeTh MpHEMaMH KOHCIEKTHPOBAaHUS
TEKCTa, MpeoOpa3oBaHus MH(GOPMALIUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKHUE YCTHBIE COOOIICHMS, 000011as nHPOpMaITUIO U3 HECKOJIbKHIX
HCTOYHHUKOB (PU3NYECKOTO COAEP>KaHUs, B TOM YHUCIIE MYOJUYHO MPEACTABIATh PE3Y/IbTaThl IPOSKTHON MU
HCCIIEIOBATENBCKON JEATENbHOCTH, MPU 3TOM T'PAMOTHO HCMOJIb30BAaTh M3YYEHHBIA MOHATHUHHBIN ammapar
Kypca (pU3UKH, COIPOBOXK/IaTh BHICTYIICHHE ITPE3CHTALEH;

IIPU BBITNIOJHEHUH Y4EOHBIX IPOEKTOB U UCCIEA0BAaHUN (PU3MUECKUX MPOLIECCOB paclpeiesaTh 0043aHHOCTH B
Ipylne B COOTBETCTBUM C IIOCTABJICHHBIMHM 3a/layaMH, CJIEAMTh 3a BBIIOJIHEHUEM IUIaHa JCHCTBUH U
KOPPEKTHPOBaTh €ro, aJeKBATHO OLICHWBAaTb COOCTBEHHBIN BKJIaJ B JAEATEIBHOCTh TPYIIIbI, BBICTPaUBATh
KOMMYHHUKaTHUBHOE B3aUMOJEHCTBUE, IPOSIBIISASL TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 kJacce peIMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)xaThb
c(OpMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHUIA:
HCIIOJIb30BATh IOHATHS: CHUCTEMA OTCU€Ta, MaTEepUANIbHAs TOYKA, TPACKTOPUs, OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBIDKEHUs, JnedopMmanus (ympyrasi, IUIaCTHYECKas), TpPEHHE, EHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTbD U MEPErpy3KH, HEHTP THKECTU, AOCOTIOTHO TBEPOE TEJO, HEHTP TLKECTH TBEPAOTO
TeJa, paBHOBECHE, MEXaHWYEeCKHe KOJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbBIC
BOJIHBI, IIIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U NaIbHO30PKOCTb, CHEKTPHI UCIYCKaHUS U
MOTJIOIEHUS, anb(a-, 0eTa- U TaMMa-U3IydeHHs], H30TOIbI, SJepHas YHEPTeTHUKA,
pa3nuyath SBICHHUS (paBHOMEpPHOE M HEPaBHOMEPHOE NPSIMOJIMHEWHOE [BIKEHHE, PABHOYCKOPEHHOE
MpSIMOJIMHENHOE JBIJKEHHE, CBOOOJHOE TaJeHHE Tell, pPaBHOMEPHOE [BIKEHHE IO OKPYXKHOCTH,
B3aMMO/ICHCTBUE TeJ, PEaKTUBHOE [BIDKEHHE, KollebaTeTbHOE MBMKEHHE (3aTyXalollfe W BBIHYKICHHBIC
KoJjeOaHusl), pPE30HAHC, BOJIHOBOE [BIIKEHHE, OTPAXEHHE 3BYKAa, NPSIMOJMHEHHOE paclpocTpaHEeHHE,
OTpaXeHHE W TPETOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTpPaKEHHE CBETa, pa3jokKeHHe Oeloro cBera B
CIIEKTP U CJIOXXEHHUE CIEKTPAJIbHBIX LIBETOB, JHUCIIEPCUA CBETA, ECTECTBEHHAs pPaJHMOAKTUBHOCTb,
BO3HHMKHOBEHHE JTMHEHYATOr0 CIEKTpa M3Iy4eHHs) MO OMUCAHHIO UX XapaKTePHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SBIICHUE;



pacro3HaBaTh NPOSIBICHHE H3YYCHHBIX (U3NYECKUX SBICHUNA B OKpYXalomeM Mupe (B TOM YHCIe
¢u3nveckue sIBICHUS B MPUPOJE: MPUIMBBI U OTJIMBHI, JBIKEeHHE TuiaHeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JBUKEHHE >KMBBIX OPraHM3MOB, BOCIIPUSATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEMCMMUYECKUE BOJIHBI,
IyHaMH, 5X0, I[BETa TeJ, ONTHYECKUE SBJICHUS B TMPHPOJE, OMOJOTHMUECKOe JeHCTBUE BHAUMOTO,
yIbTPauOIETOBOTO U PEHTI€HOBCKOTO U3TyUeHH, €CTECTBEHHBINH PAaJMOAKTHBHBIN (POH, KOCMHUYECKUE TTyUH,
pPaZOaKTUBHOE M3JIy4Y€HUE MPHUPOJHBIX MHUHEPAIOB, JNEHCTBUE PaJAMOAKTUBHBIX M3JIYyYEHMH Ha OpraHu3M
4eJl0BEKa), MPU ITOM NEPEBOJUTH MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBIJENATH CYIIECTBEHHBbIE CBONCTBA
(npu3HaKM) pU3NUECKUX SIBICHUI;

OTIMCBHIBATh N3YYCHHBIE CBOMCTBA TNl U (PM3MUECKHE SIBICHUS, UCTIONB3Ys (PU3NUECKUE BETMUMHBI (CPEIHSS U
MIHOBEHHAs CKOpPOCTb Te€ja NpPU HEPABHOMEPHOM J[IBKEHUH, YCKOPEHHE, NEpPEMEILEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOpEeHHEe CBOOOHOTO Na/IeHNUs, BEC Tella, UMITYJIbC
Tena, UMITyJIbC CHJIbI, MEXaHUYeCKas paboTa W MOIIHOCTb, MOTEHLUAIbHAsI 3HEPTUs Teja, MOJHATOro Haj
MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHAsg OHHEPrusl CXKAaTOW NPYKHUHbI, KUHETHUYECKas OHHEpPrus, IMOoJHas
MEXaHWYeCKasl dHeprus, MepuoJ U 4acToTa KoJieOaHWM, JJMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, MOKa3aTeslb IMPEJIOMIIEHUSI Cpelibl), MPH ONUCAHUU MPAaBUIBHO TPAKTOBaTh (U3NUYECKUI
CMBICTT HCIIOJIb3YEMBIX BEJIMYHMH, OOO3HAUEHUS U €IWHULBI (U3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIWYMHY C JAPYrUMH BEIUYMHAMHU, CTPOUTH T'padUKU H3yYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepH30BaTh CBOMCTBA Teld, (pu3nueckre SBICHUS U MPOIECCHl, UCIOIb3Ys 3aKOH COXpaHEHUS HEPTUH,
3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UINKI CUJI, TPUHIIUII OTHOCUTENBHOCTH [ amuiies, 3aKOHbI
HploTOHa, 3aKOH COXpaHEHUs WMIYJbCa, 3aKOHBI OTPAKEHUS W MPEIOMIIEHUS CBETAa, 3aKOHBI COXpPaHEHHS
3apsA0BOIO M MAacCOBOTO YMCEN NPU SACPHBIX PEaKIUsAX, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3aIllMCBhIBATh €r0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBSCHATH (U3MYECKHE TMpoLecchl W CBOWCTBA Tel, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyalHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATh NPUYUHHO--CIEICTBEHHBIE CBSI3U, CTPOUTH OObSICHEHHE
13 2-3 JIOTMYECKUX IIaroB C OMOpPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUH, (HU3HMUECCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIe 3a/1a4u (OMUparoNIecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIOJIb3Ys 3aKOHBI U (POPMYJIBL,
CBSI3bIBAOIIME (PU3MUECKHUE BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3aJaud 3alUChIBaTh KPATKOE YCIOBUE,
BBISIBIISITh HEJOCTAIOIIME WM HM30BITOYHBIE JaHHbIEC, BbIOMpaTh 3aKOHBI U (HOPMYIbI, HEOOXOAMMBIE MM
pelIeHUs, MPOBOIUTH pPacy€Tbl U OILIEHUBATh PEATMCTUYHOCTh IOJYYEHHOTO 3HA4YeHUsS (PU3MUecKOon
BEJTUYMHBI;

pacrno3HaBaTh MpoOIEMbl, KOTOPbIE MOXKHO PEIIUThH MPU MOMOIIH (PU3UUYECKUX METOJIOB, UCIIOJIB3YS OMHCAHNE
UCCIIeIOBAHUS, BBIICIATH MPOBEpsSEMOe MPEINOJOKEHUE, OIICHUBATh MPAaBUIBLHOCTb MOPSAKA MPOBEICHUS
UCCIIEIOBAHUS, JIeNaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3yNIbTaThl HAOIIOACHUI U OTIBITOB;

MIPOBOJUTH OIBITHI 10 HAOMIOACHHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKUX CBOWUCTB TeJ (M3y4eHHE BTOPOTO
3akoHa HpI0TOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTD MEepPHOJia KoJIeOaH MPYKMHHOTO MAasgTHUKA OT
Macchl Tpy3a U KECTKOCTU MPYKUHBI M HE3aBUCUMOCTh OT aMIUIUTYJIbl MaJlbIX KOJIeOaHUH, MpsSMOIUHEITHOE
pacrpocTpaHeHHe CBeTa, pasoKeHHe Oeoro CBeTa B CIEKTP, U3yYeHUE CBOMCTB M300pa’keHHs B IJIOCKOM
3epKajie ¥ CBOMCTB M300pakeHUsl MpeaMeTa B cobuparonieil nH3e, HaOoIeHne CIUIOIIHBIX U JIMHEHYaThIX
CIIEKTPOB M3JIy4E€HHUs): CaMOCTOSATEIBHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 000pynoBaHMS,
OIMCBIBATH XOJ1 OTIBITA U €TI0 Pe3yabTaThl, (OPMYIUPOBATH BHIBOJIBI;

MIPOBOJIUTH IPU HEOOXOAWMOCTU CEPUI0 MPSAMBIX M3MEPEHUi, Omperesss cpeaHee 3HaueHUe H3MepsieMoin
BEIMYUHBI ((POKYCHOE paccTosiHUEe coOuparomeil JHH3bI), 0OOCHOBBIBATH BBIOOP CIOCOOA H3MEpEHUs
(M3MepuTEeNHEHOTO IPUdoPa);



MMpOBOAWUTL HCCIICAOBAHUC 3aBUCUMOCTEU (1)I/I3I/I‘-IGCKI/IX BCJIMYMH C MHCIIOJIB30BAHHUCM IIPAMBIX I/ISMepeHI/Iﬁ
(3aBUCHMOCTb IyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBIKEHHM 0e3 HayaJlbHOW CKOpPOCTH, IepHoJa
KOHGGaHI/Iﬁ MaTCMaTUYCCKOTO MAaATHUKA OT MJIMHBI HHUTH, 3aBUCUMOCTHU YyIJla OTpaXCHHUA CBCTAa OT YIJia
NaJIeHUs] U yria IpejJoMJICHUs OT yrijla MajeHus): IJIAaHWPOBATh MCCIEAOBAHHE, CAMOCTOSITEIBHO COOMpPATh
YCTaHOBKY, (DUKCHUPOBATh PE3YNIbTATHI MOJTYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEIMYWH B BUJIE TAOJIHUIl U
I‘pa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HUCCICI0OBAHMA,

MIPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (PU3NYECKHX BEIMYMH (CPEOHsSI CKOPOCTh M YCKOpEHHE Teia IpH
PaBHOYCKOPEHHOM JBM)KCHUH, YCKOPEHHE CBOOOTHOTO MaICHUS, KECTKOCTh MPYKUHBI, KOAPPHUIIMEHT TPEHHS
CKOJIB)XXCHUSA, MCEXaHHNYCCKast pa60Ta U MOIIHOCTb, 4YaCTOTa W INCPUO] KoJje0aHnii MaTeMaTU4ECKOTO U
NPYKUHHOTO MAasiTHHKOB, OINTHYECKas CHJa COOMpPAIOMIEH JWH3bI, PAaJHOAKTUBHBIA (OH): IUIAHUPOBATH
U3MepeHus, cobupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHITH U3MEPEHMs, CIEeAys NpPeaoKeHHOU
HHCTPYKIUH, BBIYUCIATH 3HAYCHUC BCJIIMYUHBI W AHAJIM3UPOBATHL IIOJIYUYCHHBIC PE3YJIbTAThI C y“IéTOM
3aJJaHHOM MOTPENTHOCTH N3MEPEHUH;

coOroAaTh MpaBuiia TEXHUKU 0€3011aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKK HM3YYEHHBIX (PU3MUECKHX MOJEeJei: MaTepHalibHas TOYKa, aOCOJIOTHO
TBEPIIOE TENO, TOUYCYHBI MCTOYHWK CBETa, Jyd, TOHKAs JIMH3a, IUIAHETapHas MOJETbh aToMa, HyKIOHHas
MOJIeJTb aTOMHOTO SI/pa;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX MPUOOPOB M TEXHHYECKUX YCTPOWCTB C OMOPOM Ha HX
OIINCaHUuA (B TOM YHCJIC: CIMAOMETP, AaTYHUKHU ITOJIOKCHUA, PACCTOAHUA U YCKOPCHU A, PAKETa, 3X0JO0T, OUKH,
MEPUCKOT, (oTOoAaImapaT, ONTHIECKHUE CBETOBOJIBI, CIIEKTPOCKOI, O3MMETp, KaMmepa BuiibcoHa), UCTIONB3ys
3HAHUS O CBOWCTBAX (PU3MUECKUX SIBJICHUM U HEOOX0ouMble (PU3HUECKre 3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl M CXEMAaTHUHbIE PHUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOICTB, M3MEPHUTEIbHBIX
npuOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPU PELICHUU y4eOHO--TIPaKTUYECKUX 3a/1a4, ONTHYECKHE CXEMbI
IUIS TIOCTPOCHUSI M300paKeHUH B INIOCKOM 3epKalie ¥ coOUparoieil IrMH3e;

MPUBOJUTE MPUMEPHI (HaXOAUTh MHPOPMAIMIO O MPUMEPaxX) MPaKTHUYECKOTO HCIOJIb30BaHUS (PH3UUIECKUX
3HAHUW B TIOBCETHEBHOW KU3HM U1 oOecrieueHuss O€30MacHOCTH TpH OOpamieHuu ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBaAMH, COXpaHEHHs 3J0POBbsl M COOJIIOJICHUS HOPM HSKOJIOTMYECKOIO IMOBEACHHUS B
OKpY’Karollen cpelie;

OCYILIECTBIIATh MOUCK MHpOpMaIMU Gpu3zndeckoro cogep:xanus B MlHTepHere, caMocToATenbHO GopMynupys
MOUCKOBBINA 3alpoc, HAXOIUTh MYTH OIpPEAeieHHUs JOCTOBEPHOCTH IMOJy4eHHON HMH(OpMalMK HAa OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTENIbHBIX UCTOUYHUKOB;

UCIO0JIb30BAaTh MPHU BBINOJHEHUH YUEOHBIX 3aJaHUM HaydyHO--TIOMYJSPHYIO JUTEepaTypy (HU3U4YecKOro
COJIep’KaHusl, CIPAaBOYHbIE MaTepHalbl, pecypchl ceTu MHTepHeT, BiajeTh NpuéMaMu KOHCIEKTHPOBAHUS
TeKcTa, mpeodpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYT'YIO;

co37aBaThb COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HH(POpPMAIMH M3 HECKOJIBKUX
UCTOYHUKOB (DU3MUECKOTO COJCp)KaHHUsS, MyOJUYHO TNPEACTABIATH PE3yabTaTbl MPOEKTHON WK
UCCIIeIOBATENIbCKON JIESTENIbHOCTH, MPU 3TOM TPAaMOTHO HCHOJIb30BaTh M3YUEHHBIM MOHATUHUHBIN ammapar
M3y4aeMoro paszena (U3MKH W CONPOBOXKIATh BBICTYIUIEHHE Mpe3eHTanueil ¢ yd4éroM OcoOeHHOCTel
ayJTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N KoauyecTtBouacoB DJIeKTPOHHBbIE
| HamMeHOBaHHUePAa31eJI0B (uudposbIe)
n/ Bce | Konrpouasnsiep | IIpakTuyeckue
U TEMIIPOTrPaMMBbI o0pa3oBaTejibHbIE
n ro | aborsl padoThI
pecypchl
Paznes 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro MUpa
1 bu6mmoreka [{OK
1' dusrKa - HayKa O MPUpoae | 2 https://m.edsoo.ru/7f4
16194
1 bu6moreka [IOK
2' OU3NYECKUEBETUYNHBI 2 1 https://m.edsoo.ru/7f4
16194
1 E . bubnuotexa [JOK
. CTCCTBCHHOHAYIHBIMET
3 | oosHAHIS 2 1 https://m.edsoo.ru/7f4
A 16194
Hroromnopaszneny 6
Paspnen 2.1lepBoHayasibHbIe CBeICHUS O CTPOCHUH BElEeCTBA
9 bu6moreka [IOK
1' CrpoeHuneBelecTsa 1 https://m.edsoo.ru/7f4
16194
5 JIBmxeHue u bubnuoreka [IOK
" | B3aUMOIEHCTBHIE YACTHI 2 1 https://m.edso0.ru/7f4
2
BeIlleCTBa 16194
2. | ArperaTHbIECOCTOSIHUSBE bubmorera [JOK
3 . 2 https://m.edsoo.ru/7f4
tectsa 16194
Hroronopazneny 5
Paznen 3./IBu:xeHue U B3aumojieiicTBue TeJl
3 bubmuoreka [JOK
1' MexaHn4ecKOeIBUKEHUE 3 https://m.edsoo.ru/7f4
16194
3. | Unepuns, macca, bu6mmoreka [JOK
5 HOTHOCTE 4 1 https://m.edsoo.ru/7f4
16194
3 bu6mmoreka [JOK
3' Cuna. Bugsicun 14 1 2 https://m.edsoo.ru/7f4
16194
Hroronopazneny 21

Pasnen 4./laBjeHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB

4.
1

Hasnenue. Ilepenaya
JABJICHUS TBEPABIMU
TeJIaMU, KUIAKOCTAMU U

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
16194
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ra3amu
4 bubnuoreka [IOK
2' JTaBJIEHUESIKUIKOCTH 5 https://m.edsoo.ru/7f4
16194
4 bubmuoreka [IOK
3' AtMocdepHOeIaBIIcHIE 6 https://m.edsoo.ru/7f4
16194
4 JlelicTBue KUJIKOCTH U bubnuotexa [JOK
" | raza Ha OrPYKEHHOE B 7 3 https://m.edsoo.ru/7f4
4
HHUX TEJIO0 16194
Uroronopazneny 21
Pa3nes 5.Pa6oTra 1 MOIIHOCTH. JHePrus
5 bubmmoreka [{OK
1' PaboTa 1 MOIIIHOCTH 3 1 https://m.edsoo.ru/7f4
16194
5 bu6moreka [IOK
2' ITpocThieMeXaHU3MBbI 5 1 https://m.edsoo.ru/7f4
16194
5 bu6moreka [IOK
3' MexaHudecKassoHEPI st 4 1 https://m.edsoo.ru/7f4
16194
Hroronopazneny 12
Pe3epBHOEBpEMs 3
OBUIEE KOJIMYECTBO 68 12
YACOB I10 ITPOI'PAMME
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8 KIIACC

N KoanuecTBo4acos DJIeKTPOHHBbIE
" | HammeHoBaHMepa3aes (undposbie)
n/ Bce | Konrpoububiep | IIlpakTuyeckuep
OB M TEMIPOTrPaMMBbI o0pa3oBaTejibHBIEP
I ro a00ThI a00TbI
ecypchbl
Pazjnen 1.TennoBblesiBIeHNsI
1. | Crpoenne n bu6mmoreka [IOK
. 7 https://m.edsoo.ru/7f41
1 | cBoiicTBaBemecTBa
8lce
1 bubmmoreka [{OK
2' TeruoBBIEPOIECCH 21 1 5 https://m.edsoo.ru/7f41
8lce
Wroromnopasznemy 28
Paznen 2.2yiekTpuyecKkre U MATHUTHBIE SIBJIEHUSI
DJIEKTPUYECKHE
9 bu6moreka [IOK
.| 3apsansbl. 3apsHKEHHBIE
7 1 https://m.edsoo.ru/7f41
1 | renma m ux
. 8lce
B3aMMO/ICHCTBUE
2 I . bubnuotexa [JOK
. OCTOSTHHBIMAJICKTPUYE
. 20 1 7 https://m.edsoo.ru/7f41
2 | CKMMTOK
81lce
bu6moreka [IOK
2.
3 MarHHUTHBICSBICHUS 6 1 1.5 https://m.edsoo.ru/7f41
81lce
bu6moreka [IOK
2. | DneKTpoMarHuTHasIMH]
4 s 4 https://m.edsoo.ru/7f41
YK 81lce
Hroronopazneny 37
PesepBHOEBpEMs 3
OBILEE KOJIMYECTBO
- 68 3 145

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

Ne | HaumenoBanuepasjae KoaunuyecrBoyacos DJIeKTPOHHBbIE
n/ | JoB U Bce | Koutpoabubiep | IlpakTuueckuep | (1uppoBbIe)
I | TEMIIPOrpaMMBbl ro | adorel a0oThI o0pa3oBaTe/bHbIEP
ecypchbl
Paznen 1.MexaHn4ecKHesIBJeHUSA
1 MexaHndeckoe bu6mmoreka [{OK
1' JBUKEHUE U CIIOCOOBI 10 1 https://m.edsoo.ru/7f41
€ro OIMCaHUs adab
1 bu6mmoreka [IOK
2' B3auMoelictBueren 20 1 3 https://m.edsoo.ru/7f41
adab
1 bubmmoreka [IOK
3' 3aKOHBICOXPAHEHUS 10 3 https://m.edso0.ru/7f41
adab
Wroromnopasznemy 40
Paznen 2.Mexannueckue Ko1e0aHUSA U BOJTHbBI
2. | Mexannuecknekoiieba Bubmaorexa LIOK
7 3 https://m.edsoo.ru/7f41
1 | usg
adab
2. | MexaHn4eCcKUEBOIIHEL. bubmorexa LIOK
5 |3 8 1 3 https://m.edsoo.ru/7f41
YK a4ab
Hroronmopazneny 15
Pa3znen 3.9/1eKTpOMArHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE
3 bu6mmoreka [JOK
. | moneun
6 2 https://m.edsoo.ru/7f41
1 | syeKTpOMarHuTHBIE
a4ab
BOJIHBI
Hroronopazneny 6
Paznen 4.CBeToBBICSIBJICHUSA
bubmuoreka [JOK
4. | 3akoHBIpacIpoCTpaHeH
6 2 https://m.edsoo.ru/7f41
1 | usacsera
ada6
4 | umser bubmuoreka [JOK
6 3 https://m.edsoo.ru/7f41
2 | ONTHYECKUETIPUOOPHI
adab
4, | Paznoxxenne 6e10T0 Brbmaorexa LJOK
3 2 https://m.edsoo.ru/7f41
3 | cBeTa B CIIEKTp
adab
Hroronopazneny 15
Paznen S.KBaHTOBBIeSIBJICHUS
5 Hcnyckanue n bubnuorexa [IOK
1' MOTJIOIIEHNUE CBETa 4 1 https://m.edsoo.ru/7f41

aTOMOM

a4ab
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bu6mmoreka [JOK

5. | CTpoeHneaToMHOTOsIIP

6 1 https://m.edsoo.ru/7f41

2 |a
a4ab

5 bubnuoreka [IOK

3' SlnepHblepeaKium 7 1 1 https://m.edsoo.ru/7f41
a4ab

Hroronopazneny 17

Pa3nen 6.IloBTOpuTE/IbHO-00001IIAI0OIIIMIAMOLY 1

[ToBTOpEHUE N

bu6mmoreka [{OK

6. | o6oOmeHne

9 2 https://m.edsoo.ru/7f41
1 | comepxanus Kypca 2436
¢u3ukm 3a 7-9 knace

Hroromnopasznemy 9

OBUIEE KOJIMYECTBO

YACOB 110 102 3 27

I[TPOTPAMME
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