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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma o gu3uKe Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
HOJIOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoMm deaeparbHOn
paboueii mporpammsl BoctiuTanus U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Copneprkanue IporpaMMsl 1o (pr3KKe HampaBiIeHO HA OPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOY4YaIOLIMXCS M OPraHU3aLUI0 U3ydeHUs: (QU3UKU Ha AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (U3MKe YUUTBIBAIOTCS BO3MOXHOCTH Y4E€OHOro IpeAMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO k nuaHUPYEMbIM JUYHOCTHBIM WU METANPEIMETHBIM pe3ysbTaTaM
Oo0y4YeHHsI, a TaK)Ke MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOI'O OOILIEro 00pa3oBaHMUsL.
[TporpammMa 1o ¢u3uke ycTaHaBIMBAaeT pacHpeieseHHe ydyeOHOro maTtepualia 1o rojiam
o0ydeHust (1o Kjiaccam), TMpenjaraetT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
o0y4aromuxcs.
[Tporpamma no ¢usuke pazpaboraHa ¢ LeIbIO OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU pabouell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM I €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUecKue 3aKOHbI JIeKaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMsS] HAy4HOIO MeToja
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOM TI'pPaMOTHOCTH M HUHTEpeca K Hayke Yy
oOydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!
® HAy4YHO OOBACHATH SIBIICHUS,
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® UHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (UMK HAa YPOBHE OCHOBHOI'O OOILEro OOpa30BaHUS OMNpPENEIECHBI B
Konuenmun npenogasanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepannu, peaqu3ylOIUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHONW pemenneM Komnermn MunncrteperBa npocsemeHus Poccuiickonn @enepanuu
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYyYaroIMXCs K HAyYHOMY H3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHMH O HAaydHOM MeEToJleé TMO3HaHuA U (HopMUpPOBaHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U pyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oyaymieir mnpodeccuoHaTbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
e npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH U  OOBACHATH (UIUYECKUE SABICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHEC yMEHUW HAOMIOJATh MPHUPOJHBIE SIBICHUS W  BBIOJHATH  OIIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIOJIb30BAHUEM
WU3MEPUTEIIEHBIX TPHOOPOB;
® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (DM3WKH, aHAM3 W KPUTHIECKOE
OlICHMBaHKE UH(OPMALIUU;
® 3HAKOMCTBO CcO cepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKON HAYKH.
Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Ja00paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAeflaeT BbIOOp MpoBeleHHs Ja00paTOpHBIX PabOT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.



COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBbIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuMHbL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HPUOOPBHI.
[TorpemHocTs H3MepeHui. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢usuka u apyrue ecrecTBeHHble HAayKH H3ydaroT Npupony. EcrecTBeHHOHay4HBIi
METOJl IO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAy4YyHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUNOTE3, OObsACHeHHe HalmonaemMoro sBieHusa. OmnucaHue
(bU3nUeCKUX SBJICHUH C IOMOLIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U NpoUEAYypa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnuvie pabomot u onvimeul.

1. Ompenenenue UEHBI JeICHHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHUM.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.

Onpenenenue pasmMepoB MabIX TEI.

N3mepeHnue Temmneparypbl HpU IOMOLIM YXUAKOCTHOTO TEPMOMETpa M JaTduKa
TEMIIEPATYPHI.
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6. IlpoBeneHue wuccieqoBaHUS IO TMPOBEPKE THUIMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nes 2. [leppoHavyabHbIe CBEICHHUA O CTPOCHHMH BeIECTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxenue, Aauddysus. BzanmopelicTBue dYacTHIl BeIIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTaITHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddysun.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATKMBAHHEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka quamMeTpa aToMa METOJA0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOe ABWKEeHHE. (CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH HHEpUUHU. B3aumoneicTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U criia TsbkecTH. Cuiia TSKeCTH
Ha Apyrux mianetax. Bec tena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX IO OJHOM MPSIMOIA.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKoJibXeHus U TpeHue nokosi. Tpenue B nmpupoje
U TEXHHKE.

Hemoncmpayuu.

1. HaGmroneHue MeXxaHu4ecKoro JBUKECHHUS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalOmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEJI.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnuvie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmnpeneneHune cpenHeil CKOPOCTH CKOJNBXKEHHS OpycKa WM IIapuKa 10 HAKIOHHON
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO Tea.

4. OmnbITEl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MIPUJIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIEHUS U YBETMUEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00bEMa, Temneparypsl. [lepenaya qaBineHus TBEPIABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH Ilackans. [lHeBMaTMyeckue MamMvHbl. 3aBUCHUMOCTH JABJICHHUS KUAKOCTH OT
rnyounsl.  [mapocratmueckuit  mapamokc. CooOmaromuecs cocyasl.  [‘mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnn u atmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIITHON
ob6omnouku 3emmu. Omnbit Toppuuennu. M3mepeHue arMocgepHOro naBieHHUS. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha TIOTPYKEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronmecs: CoCy/Ibl.

I'mppaBanyeckuit mpecc.

[IposiBienue neicTBrst aTMOC(HEPHOTO JaBICHUS.
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6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT O0O0BEMa TOTPYKEHHOM dYacTH Tella |
IJIOTHOCTH KUIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcinoBue IIaBaHMsS TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOrpyKEHHOHN B JKUIKOCTh
4acTH TeJla.

2. OmnpeneneHWe BBITAJKUBAIOIIEH CHJIbI, JECUCTBYIOIIEHM Ha TEJO, MOrPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLLEH CUJIbI, AEMCTBYIOIIEH HA TEIO B dKUJIKOCTH,
OT Maccsl TeJa.

4. OnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJKHBAIOLIEH CUJIIbI, IEUCTBYIOLIECH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTU TeJIa U OT IUIOTHOCTH
JKUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas padora. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsI pbluara K Osoky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuyeckas sHeprus. Kunetnueckas v noreHunanbHas sHeprus. [Ipespamienue ogqHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Teia IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTHUHU.
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Pa3nen 6. TenioBble ABJIEHNUA.

OCHOBHBIE MOJ0KEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BemecTBa. Macca u
pa3Mepbl aTroMOB M MoOJieKyJd. OmbIThl, MNOATBEPKIAIOIINE OCHOBHBIE  IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE M KanWULIpHbIE siBlieHUs. TeroBoe
pacIIMpEeHHe U CKaTue.

Temmeparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
BuyTtpennss sneprus. CrnocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTUH: TeIIoNepeaaya u COBEpIIeHUE
paboTel. Busl Teruionepeaun: TEIUIONPOBOAHOCTh, KOHBEKITHUS, H3Iy4YCHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBepAeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH ¥ 3aI[UTa OKPY>KarOIIeH Cpeibl.

3aK0oH COXpaHEHUs U IPEBPAILIEHUs] SHEPTUHU B TEIUIOBBIX MPOIEccaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBUKEHUS.

Habmonenue nuddysun.

Halmronenue siBieHnit CcMauynBaHUs M KAlTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaioBoro pacuimpeHust Tel.

W3menenune gaBiaeHus ra3a npu U3MEHEHUN 00bEMa U HArPEBAHUU WJTU OXJIQXKICHUH.
[TpaBuiia u3MepeHus TeMIIEepPaTyphl.

Bunp! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue mipu coBepiiieHun pabOThl BHEITHUMU CHUJIaAMH.

W Nk WNE

. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
= O

. HaOmroieume kureHust.

=
N

. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBIICHUH.

13. Mojenu TemIOBBIX ABUTaTelei.

Jlabopamopuvie pabomul u onvimol.

1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CHJI MOJICKYJIIPHOTO TTPUTSHKEHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

3. OMmbITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paClIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajIoHe mIpuna.
5. OHBITLI, ACMOHCTPUPYIOIIUE 3aBUCHUMOCTb [HOaBJICHUSA BO3AyXa OT €TI0 o0bEMa u

HarpeBaHUs WM OXJIKICHHUS.
6. IlpoBepka THMOTE3Bl JHWHEWMHOW 3aBUCUMOCTH [UJTMHBI CTOJOMKA >KHUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaGnronenue u3MeHEHHs] BHYTPEHHEH DHEPrUM Tella B pe3ylbTare TeIionepeaadd u
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBiIeHUS TEIJIO0OMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIJIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJICHUS JIbA.
Pa3zpnen 7. diekTpudeckue 1 MAarHUTHBIE SIBJICHHS.
DnekTpusanus Tell. J[Ba posa 3JeKTpUuecKuX 3apsa10B. BzanmoaeicTBrue 3apsyKeHHbBIX TET.
3akoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsiioB U
pPacCTOSTHUSL MEX]Ty TEJIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTD 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuun
AIIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUII TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. McTOuHMKM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKAa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajIeNbHOE COEJUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue e
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 *KU3HU Ha 3emiie. OnbIT Dpcrena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab HOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] ANEKTPUYECKOM HHEPTUU. ODIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTouyHNUKY TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BbIii pazpsn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI0 HAPSAKCHUSA BOJIBTMETPOM.
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. PeoctaTt 1 MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.
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. MaruuTHoOe nosie Toka. DJIeKTPOMarHur.

N
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. JleficTBue MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue sABiIeHUs 2JIEKTPOMarHUTHOM MHTYKIIUH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HapaBJ€HUs] HHAYKIIMOHHOTO TOKA OT YCJIIOBUI €r0 BO3HUKHOBEHUS.
. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OMnBITH O HAOIIOCHUIO SIIEKTPU3AIMU Tl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U IUAJICKTPUKH.
COopka u mpoBepKka padOThI JEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

H3mepeHue u peryiupoBaHuie HalpsHKEHUS.

HccnenoBanue 3aBUCMMOCTU CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pe3ucTOpa U HaIPSHKEHUS Ha PE3UCTOPE.

ok wnNRE

7. OneITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOJHMKA OT €70 JUIMHBI, IUIOIAAH IOIIEPEYHOr0 CEYCHHS U MaTepHalla.

8. IlpoBepka npaBuiia CI0XKEHUS HANPSHKEHUH TP IOCIE0BATEIbHOM COCIMHEHNUN JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Juisi CUIBI TOKA IIPYU MAPAJUIEIIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl JIEKTPUYECKOT0 TOKA, UIYLIETO YePe3 PEe3UCTOp.

11. OnpeneneHne MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLLETO YEPE3 JAMIIOUKY, OT HAIIPSKEHUS HA
HEH.

13. Onpenenenue KIIJ] HarpeBaTens.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHre MarHMTHOIO TOJsI IOCTOSIHHBIX MAarHUTOB HpU HX OOBEIUHEHUU U
pa3JelIeHuN.

16. MccnenoBanue AEMCTBUSA SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMOAEUCTBUS KAaTYIIKU C TOKOM H
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3ydeHne neicTBUS MAarHUTHOTO 110JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEI0BaHUE
W3MEHEHUN 3HAYEHUs U HaIllPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanunueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoNMHENHOEe ABMXKeHHe. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHEe. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenune. PaBHOyckopeHHOE mipsiMoNinHelHOe BkeHne. CBoOoaHoe manenne. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepnon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, Cujla TPEHUs
MIOKOSI, IPYTHE BUBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHs. YCKOpPEHHE CBOOOIHOIO MajaeHUs.
JBmxenue manet Bokpyr Connua. [lepBas kocmuyeckas ckopocTs. HeBecoMOCTh 1 eperpy3KkH.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEema
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynec Tena. M3smenenue umnynbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE NBUKEHUE.
Mexanunueckas pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

SHEPruu

u pa60TBI. HOTGHHI/IaJIBHaH OHEprusa TCjia, NOAHATOTO Had MNOBCPXHOCTHIO 3CMIIH.

IToTreHumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1. HaOmroJieHue MEXaHUYECKOTO JBUKEHUS T€a OTHOCUTENIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUH IBMXKEHHSI OJHOTO M TOT'O K€ Te€Jla OTHOCUTEIILHO
pa3HBIX TEJ OTCYETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmronenue nBuKeHUs TeNa [0 OKPYKHOCTH.

6. HaOmronenne MexaHMYECKHX SIBJICHUH, IPOUCXOAAIIUX B cUcTeMe OTcuéTa «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOuHeTa (PU3UKHU.
3aBUCHUMOCTb YCKOPEHHMS T€Jla OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.

8. HaOmoneHune paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Teia IpU yCKOPEHHOM JBUYKEHUU.

10. IIepenaya ummysbca IIpu B3aMMOJIECHCTBUM TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEJl.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHHe uMIyibca Ipy abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOTO IBM)KEHUS.

15. CoxpaHeHue MEXaHUYECKOW SHEPTHH MPU CBOOOIHOM Ia/IEHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPHU JABUKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomuvt u onvimol.

1. KoHcTpyWpoBaHuE TpakTa Ul pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOIO ABM)KECHHUS
IApUKA WK TEJIEKKH.

2. OmpeneneHue cpeaHE CKOPOCTU CKOJIbKEHHUS Opycka WM ABWKEHMS LIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tella NPHU PABHOYCKOPEHHOM JBMXKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciu MPH PaBHOYCKOPEHHOM JBHKEHUH 0€3 HayaJIbHOI CKOPOCTH
IIyTH OTHOCATCS KaK PsiJl HEYETHBIX YUCET, TO COOTBETCTBYIOIINE IIPOMEXYTKU BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHne 3aBHUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOTO
JTaBJICHUS.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOTBKCHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBL.

9. Omnpenenenue pabOTHl CUJIBI TPEHUS IPH PABHOMEPHOM JIBIDKEHUHM Tella 10

TOPU30HTAIILHON ITOBEPXHOCTH.



10. Onpenenenne paboOThl CUJIBI YIPYTOCTH TMPU HOIBEME TIpy3a C HCIOJIB30BAHHEM
HETOJIBIYKHOTO U MTOJIBIXKHOTO OJIOKOB.

11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHusA U BOJHEIL.

KonebartenbHoe npuwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MepHoJ, 4acToTa,
aMIuTyna. MareMaTud4ecKuil W NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHepruum Ipu
K0JIeOaTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. Beinyxnennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTH 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3BYyK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneGaHUi Te MO JeHCTBUEM CUJIbI TSDKECTU U CUJIbI YIPYTOCTH.
2. HaGmopnenue xoneOaHuil rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYXACHHBIX KOJEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acCTOTHI.

. AKyCTHYeCKUI pe30HaHC.
Jlabopamopnwvie pabomot u onvimeul.
1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTHYECKOTO MAasTHHUKA.
2. Omnpenenenue 4acTOTHI M MIEpUOJIa KOIeOaHUl PY>KUHHOTO MasiTHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEpHoOja KOJICOAHWH MOABENICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TepHojJa KOJeOaHWIl Tpy3a, MOABEMIEHHOTO K HUTH, OT
Macchl Tpy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOHOTO TaCHUSI.
Pa3nen 10. DinekTpoMarHuTHOE 1MoJie ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIeKTPOMarHuTHOE TIoJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3eKTpOMarHuTHBIX BOJH. Mcronb30BaHKEe 3J€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. HM3ydeHue CBOWCTB JEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOMIIBHOTO TeledoHa.
Pazgea 11. CBeToBbIE sIBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpejaomiieHus cBeta. [lodHOE BHYTpeHHEE OTpaKeHUE CBETA.
Hcrionbs30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHHSI B OITHYECKUX CBETOBOJAX.



Jlunza. Xox nydeir B numuze. OmnTmdeckas cucteMa ¢oToammapara, MHKPOCKONAa H
Teneckona. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1aJbHO30PKOCTb.
Pasnoxenne 6enoro ceera B criektp. OnbiTel HptoTona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus cBera.
Hemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.
ONOTUYECKUN CBETOBO/I.
Xon styueit B coOuparomei Junse.
Xop JIydeil B paccenBarolleH JIMH3E.
[Tosryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.

W NOU Rk WNE

[Tpunuumn neiictBust GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mogens riaaza.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.
12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHUSI CBETOBOTO JIy4a OT yrjla NaJeHUsl.
2. H3yueHue xapaKTepUCTUK U300paxKeHHsI MPEAMETa B IUIOCKOM 3epKajie.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO JIy4a OT yIJla MaJeHUs Ha
TPAHULIE «BO3LYX—CTEKIIO».
[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMpArOLEeH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.
OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAOMIOJACHUU 4Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJI€HUSI.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHHE cBeTa aToMOM. KBaHThI. JIMHEYaThle CIEKTPHI.

PagnmoaktuBHOCTh. Anb(a, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas momens aromHoro siapa. M3otomsl. PaanoaktuBHbIE mpeBpainenus. Ilepuop
IoJIypacnaaa aTOMHBIX sJIEp.

No wuvk

SAnepHble peakuyy. 3aKOHBI COXPAaHEHUs 3aps0BOIO U MAacCOBOIO YMCEN. DHEPrus CBA3U
aTOMHBIX saep. CBs3b Macchl M dHEpruu. Peakuyu cunTes3a u aenenns saep. Microunuku sHeprun
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIecTBUA pagMOAKTUBHBIX U3IyYE€HUHN Ha )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U TOIJIOIIEHNUS.

2. CrhexTpsl pa3aM4HbIX ra30B.

3. CnekTp BoAoOpoaa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérurka HOHU3UPYIOIUX U3TYUECHUH.

Peructparus uznydeHus mpupoIHBIX MUHEPAIOB U MPOJTYKTOB.
Jlaﬁopamopnue padomul u onvimol.
1. HaOmroeHue CIUTOIIHBIX U JTMHEHYATHIX CIIEKTPOB U3TY4CHUSI.



2. HccnenoBanue TPEKOB: HM3MEpPEHUE SHEPIMM YacTHULIBI 10 TOPMO3HOMY MYTH (T10

¢dororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINN MOIY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alMK U 000011IeHUs
MPEIMETHOTO COACPIKAHMSI M OTBITA ACSITEILHOCTH, TIPUOOPETEHHOTO TP H3yYEHUH BCETO Kypca
bu3KKY, a TakKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHY 1O (pu3uke Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

[Ipu u3yuyeHnn JaHHOTO MOAYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCA JOCTIKEHUE TMPEAMETHBIX M  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB O0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJOB MCCIIEIOBAHUS SIBIICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3UUECKHE SBJICHHUS, TPUMEHSAS TOTyYCHHbIC 3HAHUS, PEelIaTh 3a/1a4, B TOM YHCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3fera peaanus3yercs 3a CUET TOro,
YTO 00yYaroLIUECs BBIOIHSIIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUH pacrno3HaBaTh U HAy4YHO OOBSICHATH (PU3HUECKUE SABICHUS
B OKPYKaroUIed MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI Hamboyiee Ba)XKHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHIA,
HaIpuMep, MPaKTHYECKOr0 UCII0JIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPIHH Ha OCHOBE 3aKOHA
MIPEBPAILICHHS M COXPAHEHUS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyyarormierocst Oynyt c(hopMUPOBaHBI CIEAYIOIINE INYHOCTHBIE PE3Y/IbTAThl B YACTH:

1) maTpMOTH4€eCKOro BOCTIUTAHUS

- TIPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (hU3NYECKOi
HAYKH;

- IEHHOCTHOE OTHOIICHUE K JJOCTHKECHUSIM POCCUHCKUX YIEHBIX-(DU3UKOB;

2) rpa:KIaHCKOro U AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHUE BAXHOCTH MOPAIbHO-3THYECKUX MPUHITUIIOB B ICATEILHOCTH YYEHOTO;

3) 3cTeTHYeCKOro BOCIIMTAHUS:

- BOCIIPUSATHE 3CTETUYECKUX KauecTB (PM3MUYCCKON HAyKu: €€ rapMOHHYHOTO IOCTPOCHUS,
CTPOTrOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

- OCO3HAaHWE IIEHHOCTH (M3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, B)KHEHINEH COCTABIISIONIEH KyIbTYPBI;

- pa3BUTHE HAYYHOU JIF0OOO3HATEIBHOCTH, MHTEPECa K MCCIIE0BATEIbCKOM IeITEILHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS M SMOLMOHAIBHOI0 0J1ar0NOTyYHs:

- 0CO3HaHME [IEHHOCTH 06e30macHOro oopasa *HU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
Ba)XHOCTH ITPAaBHJI 0€30IIACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOTaxX, C SJEKTPUISCKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JIOMAIIHUX YCIOBHUSAX;

- ¢(OpMHUPOBAHHOCTbH HaBbIKA peIeKCHH, TPU3HAHNE CBOETO MIPaBa Ha OIMOKY M TAaKOTO K€
IpaBa y ApYyroro 4ejJoBeKa;

6) TpyaoBOro BOCIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUH NPAKTUYECKUX 3a/1ad (B paMKaxX CeMbH, 00pa30BaTEbHOM
OpraHu3alK, TOpoJia, Kpast) TEXHOJIOTHYECKOH 1 COlMaIbHOM HapaBIeHHOCTH, TPEOYIOIINX
B TOM 4YHCIIe U (U3NYECKUX 3HAHUH;

- HHTEpEC K NMPAKTHYECKOMY U3YYEHHUIO IPO(ecCrii, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

- OpHMEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM IS pelIeHus 3aJad B OO0JIacTH
OKpY>KaroIel cpe/ibl, INIaHUPOBAHMSI TOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIEICTBUN IS
OKpY>KaroIen cpeabl;

- OCO3HaHMeE TII00ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOIEM U TIyTeH UX peIIeHMS,

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHON cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBMM TMPH BBIIOJHEHUHM HCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1EATEIbHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4HcIe (OPMYIHPOBATH HJEH,
MOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;



® - [UTAHUPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNN HOBBIX (PU3UUECKUX 3HAHU;

® - CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABJIATH B3AMMOCBA3H ITPUPOJEI, O6H.I€CTBa H 5KOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OIICHKa CBOMUX JCHCTBHI € Yy4E€TOM BIMSHHUS Ha OKPYKAIOUIYIO CpPEIy, BO3MOMKHBIX
rJ100aBHBIX TOCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr chOpMUPOBAHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME II03HABATEJbHbIE YHHUBEpPCAJIbHbIE Y4e€OHBbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIE YHHMBepCcaIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNs
Y CPaBHECHHS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMaTPUBAEMBIX (PAaKTax, TAaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBS3M TPU H3YyYCHHH (PU3MUYECKUX SIBICHUNA WU
NPOIIECCOB, JIENIaTh BBIBOABI C WCIIOJB30BaHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THIIOTE3bI O B3AUMOCBS3IX (PU3NIECKUX BEITUYNH;
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 peleHus yueOHoM (u3ndeckoi 3a1aun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HamOoiee MOIXOAAMIETO € YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBbie ncciaenoBaTenLCKHeE AeliCTBUSA:

MCIIOJIH30BaTh BOIMPOCHI KaK UCCIIEI0BATEILCKII HHCTPYMEHT MTO3HAHNS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY ILIAHY OTIBIT, HECTIOXKHBINA (hPU3HUECKUN
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0OBaHNE (PU3NIECKOTO SIBIICHUS;

OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W BBIBOJABI 10  pe3yiabTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS,

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (U3HUUECKUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHATHh Pa3IMyHble METO/bl, MHCTPYMEHTBl U 3alpochl NMpH TOUCKE M OTOOpe
MH(pOpMallMU WIN JaHHBIX C YUETOM IMpeaoKeHHOW yueOHo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIMIO PA3TUUYHBIX
BUJIOB U (hOpM IpeICcTaBICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTHMANbHYIO (hOpMY MpeAcTaBIeHUs HHPOpPMALUU U
WITIOCTPUPOBATh pEILIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoil 1 UX KOMOMHALIUAMHU.



KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie OOCYXACHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTa0OPaTOPHBIX padoOT U
MIPOEKTOB 3a7aBaTh BOMPOCHI IO CYMIECTBY 00CYK1aeMOil TEMBI U BBICKA3bIBATh UJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHnue OJIaroXKelaTeIbHOCTH OOIICHNUS;
COIIOCTaBJISITh CBOM CYXJACHUS C CYXKICHHSIMU JAPYrUX YYaCTHUKOB JIMAJIOTA,
00HapyXUBaTh Pa3ININE U CXOJCTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOMMYHO  TPEICTABISITH  PE3yAbTaThl  BBIOJHEHHOTO  (DU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MIOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U WHAWBUYATBHOW PabOThI IPU
peLIeHNH KOHKPETHON (PU3UIECKOM poOIeMBbl;

NPUHUMATh LEIA COBMECTHOW JICATEIBHOCTH, OPraHW30BBIBATh JEHCTBUA MO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HAIPABJICHUIO U KOOPIMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIaJ[a B OOLTUI MPOYKT IO KPUTEPHSIM, CAMOCTOSTEIIEHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC yqeﬁﬂme JeicTBUSA

Camoopranu3amnus:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaUSAX, TPEOYIOUIUX Ul peIIeHUs
(bu3nUecKux 3HaHUM;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHUuN (MHIUBUAYaAIBHOE,
NPUHATHE PELICHUsS B TPYIIE, IPUHATUE PEIIEHUH IpyTIoi);

CaMOCTOSITENIbHO COCTaBJISITh AJTOPUTM pellleHuss (U3MYECKON 3aJauu WIM IUIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpPEIJIara€Mble BApUAHThI PEIICHU;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOUHMOHAJbHBIA HHTEJLJIEKT:

JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IJ1aH €€ N3MEHEHHUS,

OOBSACHATH MPUUYMHBI TOCTUKEHUS (HEAOCTUKEHUS) pEe3Y/IbTaTOB I€ATEIbHOCTH, 1aBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBLINXCS
CUTyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUM;

CTaBUThH ce€0s Ha MECTO JAPYroro YeloBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU peUIeHWH (GHU3UYECKUX 3aJady Wid B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MIPaBo JPYToro.

INPEJIMETHBIE PE3YJIBTATDBI



K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCTIOJIB30BaTh TOHATHS: (HU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
OKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, XKMIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  IMPSAMOJIUHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOIAs cuia, Jaedopmarus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBiieHus (1udQy3us, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE IBMKCHUE, WHEPLMs, B3aMMOJECHCTBHUE TEJI, PABHOBECUE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpAIllCHNUs, IIepeaaya 1aBJIeHUs TBEPAbIMU TEIAMH,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JAaBleHHE, IUIaBaHUE TeJ, MpPEeBpalleHUs
MEXAaHUYECKOM HEPIun) MO ONHMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMU B XUBOW W HEKHMBOM NPUPOJE, INCUCTBHE CHJIBI TPEHHUS B NPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBICHUS, UCIIOb3Ys (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELIECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUla TPEHUsl, AaBlieHHe (TBEPAOTO
TeNa, >KUJKOCTH, Tasa), BBHITAIKMUBAIOLIAs CHUJa, MeXaHW4eckas padoTa, MOIIHOCTb,
IUIEYO CHUJIbI, MOMEHT CHJIbl, KO3(PQUIIMEHT IOJEe3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYecKass M MOTEHLHUalbHasl 3HEPrus), MpH OINUCAHUU NPAaBUIBHO TPAKTOBATh
¢bu3nuecKnii CMbIC UCIOIb3yEMbIX BETMUUH, UX 0003HAUEHUS U TUHUILIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUYUHY C
JPYTMMH BEJIMYMHAMM, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCHMOCTEH (PU3UUYECKHX
BEJIMYUH;

XapaKkTepu30BaTh CBOWCTBA Tell, (pU3nUecKue SABICHUS U MPOLIECCH, HCIOb3Ys MpaBUIIa
CJIO’KEHUS CUJI (B/10JIb O/IHOM mpsimMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena,
IOpaBUIO paBHOBecHs pblyara (OJ0Ka), «30JI0TO€ TMPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHMsS] MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3HUECKUE SBIECHUS, IPOLIECCH U CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  INPAaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBIIBIATH  NPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBA (PU3MUECKUX SBJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eWCTBUSA, HCIOJIB3YS 3aKOHBI U (OPMYJIBL,
CBsI3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4H 3allHChIBAaTh
KpaTKOe YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BETUYMHBI B (OPMYJbl U NPOBOIUTH
pacy€Tbl, HAXOAWUTH CIPABOYHbIE [aHHbIE, HEOOXOIMMBbIE Ui pEILIeHUs 3a7ad,
OLIEHUBATh PEATMCTUYHOCTD MOTYYCHHOHN (PU3MUeCcKOi BETNUHHBI,



pacrio3HaBaTh poOIEMBbl, KOTOPbIE MOKHO PEIIUTh IPU TOMOIIN (PU3MUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIOTE3Y),
pa3nnyath ¥ WHTEPHPETHUPOBATH MOJYUYECHHBIH pe3ysbTaT, HAXOIUTHh OIIMOKH B XOJ€
OIbITA, JIEJATh BBHIBOJIBI [10 €70 PE3yJbTaTaM;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUs, COOMPAaTh YCTaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATH X0/ OINbITa U (POPMYJIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00béMa, CUibl U
TEeMIIepaTypbl C UCIOJb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alHUCHIBATH
HOKa3aHUs IPUOOPOB C Y4ETOM 3aJJaHHOM aOCOIMIOTHOM MOTPEIIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMUYUHBI OT JPYroul C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Ted U HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOIIAAU
CONPUKOCHOBEHHMSI TeJI, CWJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HAa KOTOPYIO MOTPYKEHO Telo,
YCIOBUH MJaBaHUS TeJd, YCJIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus], cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIy4YECHHON
3aBHCUMOCTH (PM3MYECKHUX BEITMYUH B BHJIE IPEIOKEHHBIX Ta0JINI U TpaduKOB, AeTaTh
BBIBO/JIbI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPAOrO Tela, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/AyXa,
BBITAJIKMBAIOIIAs CHUJIA, JACWCTBYIOLIass Ha MOTPYKEHHOE B HKHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPesIOKEHHON
MHCTPYKIMU: MIPHU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NCKOMOM BEIMUMHBL,

coOmoiaTh MpaBWJa TEXHUKM 0€30MacHOCTH IpH paboTe ¢ J1abopaTOpHBIM
o0opynoBaHuEeM;

yKa3bplBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OApPOMETp, phluar, NOJBMKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha WX OMHMCAHUA (B TOM 4HCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpUMepax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOJIGHHS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXKarolleH cpese;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CpPAaBHEHUS



Pa3INYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIUIO, KOTOPAsl SIBJISAETCS IPOTUBOPEUNBOU
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-MOMYJISIPHYIO JINTEPATYPY
($U3nIECKOro coaepKaHus, CipaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HH(OpMauM M3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIC M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaep kaHus, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUMH, IIPH 3TOM
IPaMOTHO HUCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPY BBINOJIHEHUH Y4EOHBIX IIPOEKTOB U UCCIEAOBAaHUM pacrpenenars 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMy, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aZeKBaTHO OLICHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsE MHEHUE OKPYKAIOLIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBILICHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEprus, TEIJOBOM JABUIaTENb, 3JIEMEHTAPHBINA AJIEKTPUUECKUI 3apsill, JIEKTPUUIECKOE
110JI€, IPOBOJHUKYU U AUDJIEKTPUKH, TOCTOSHHBINA 3JIEKTPUUYECKUM TOK, MArHUTHOE I10JIE;
pasnnyath sBIE€HHUsS (TEIUIOBOE pacIIMpEeHHEe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMauMBaHME, KalWUIIPHBIE SBICHHS, HCIApEHUE, KOHJEHCAIus,
IUIABJICHUE, KpUcTalu3anus  (OTBepjeBaHue), KHIIEHUE,  Terulonepenadya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTpU3ALUs TeJl, B3aUMOJIEHCTBUE
3apsAa0B, ACHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aWMOJIEHCTBHE
MarHuToB, ACUCTBHE MarHUTHOIO IOJISI HAa NPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHAYKIHMS) TI0 ONHMCAHHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM 4ucie (U3MYECKHE SBJIEHUS B NPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KallWUISIPHBIE SIBJIGHUSI B MPUPOAE, KpHUCTaulbl B mpupoae, uznydeHue ConHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUUYECKHE SIBJICHUS B aTMOc(hepe, IEeKTPUIECTBO KUBBIX OPIraHU3MOB, MAarHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HH Ha 3emiie, OJIsipHOe
CUSIHUE, TPH OSTOM IMEPEeBOAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBLIEISATh
CyIIeCTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OTHCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBJICHUS, UCIIONB3Ys (PU3NYECKHE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSAS HHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHAas
TEIUIOEMKOCTh ~ BEILLECTBA, yJE€lbHAas TEIUIOTa IUIABJIEHUSA, YAENbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
NENCTBUS TEIJIOBOM MAIllMHBI, OTHOCHTENbHAS BJIAXKHOCTh BO3/AYXa, DJIEKTPUUYECKHM
3apsil, CUJIa TOKA, JIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIIEHUE TPOBOJHHUKA, YIEIbHOE
COIIPOTHUBIICHUE BEIIECTBA, pa00Ta U MOLTHOCTH JEKTPUUECKOTO TOKA), IPH OMUCAHUN
MPAaBUJIbHO TPAKTOBATh (M3UYECKUN CMBICT UCMOJIb3YEMBbIX BEIMUYMH, 0003HAUYEHUS U



eAUHULBI (U3NYECKUX BEIUYHMH, HAXOAUTh (OPMyJbl, CBS3BIBAIOLIUE JaHHYIO
(GUBHYECKYI0 BEIMYUHY C JAPYTUMH BEIHYMHAMH, CTPOUTH TpadUKH H3yYCHHBIX
3aBUCHUMOCTEH (PU3NYCCKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUecKHe SBJICHHUS M IPOLECCHI, HCIONb3YS
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS BEIIECTBA,
MIPUHIIMII CYTIEPIIO3UIINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUSs 3apsijia,
3akoH OMa /i ydacTtka 1enu, 3akoH Jlxxoyns—Jlenna, 3akoH coXxpaHeHus SHEPTUH, TIPU
9TOM J1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aMUCBIBATH €r0 MaTEMAaTHUECKOE
BBIPAKCHHUE;

OO0BSCHATH (pU3MUECKHE MPOIeCCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYAalMil IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBIIATh IPUYUHHOCIIEICTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHUX IIaroB C OMOpPOoi Ha 1—2 M3ydeHHBIX
CBOMCTBA (PU3UUECKUX SBICHUH, PU3NIESCKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

pemate pacu€THbe 3amadd B 2—-3 JACHCTBHS, WCIONB3yS 3aKOHBI M (OPMYIIBI,
CBsI3BIBAOIIME (DU3NYECKHE BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 331a9H 3aIMCHIBAThH
KpaTKO€ YCIIOBHUE, BBISBIATH HEJOCTATOK JAHHBIX IJIsi PEIICHUS 3a/Jadud, BbIOMpATh
3aKOHBI U POpPMYIIBI, HEOOXOIUMBIE /JIs €€ pElIeHHUs], TPOBOIAUTH PACUETHI U CPABHUBATH
MOJIy4Y€HHOE 3HauUeHUEe (PU3NUYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMbI, KOTOPBIE MOKHO PEIIUTH ITPU MTOMOIIH (PU3HUECKUX METOJIOB,
UCIIOJIB3Ysl OMHCAaHUE WCCICAOBAHMS, BBIICIATH TIPOBEPSEMOE MPEATOI0KECHHE,
OIICHUBATH MPABUILHOCTh MOPSAJIKA MPOBEICHUS UCCIICA0OBAHMS, I€TIaTh BHIBOJIBI;
MIPOBOJIMTH OMBITHI TIO HAOIOJCHUI0 (PU3NICCKUX SIBIICHUH WM (PU3NICCKUX CBOHCTB
Ten (KamwUIIpHBIE SIBIICHUS, 3aBUCHMOCTBH JIaBJIGHHUsSI BO3JayXa OT €ro o00béMa,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUSI U HATPEBAHUS IIPU U3JTYUYEHUH OT LIBETA
U3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHus BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUi Tel |
B3aUMOJICHCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJCUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOI'O MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEpsSEMbIe TPEANOIOXKEHUs, COOUPATH
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
dbopMyIUpOBaTH BHIBOJIBI;

BBINIOJIHATH MPSIMbIE U3MEPEHUsI TEMIIEPAaTypbl, OTHOCUTEIbHON BIAXKHOCTU BO3]1yXa,
CWJIBI TOKa, HANpPSDKEHUS C KCIOJNh30BAaHHEM aHAJOTOBBIX MPUOOPOB U JATYUKOB
(bu3MYECKUX BENWYMH, CPAaBHHUBATh PE3YNIbTAaThl W3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOU (DU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHBJICHUSI MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOMAAN TOTIEPEYHOTO CEUEHHUs W YJEIHbHOTO CONMPOTHUBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHUSI HA TPOBOIHUKE,
UCCJIEI0OBAHNE TOCIIEOBATEILHOTO U MapajuIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
MJIAaHUPOBATh UCCIEOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJNHATH W3MEPEHHS, CIEHYS
MIPEIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTAaThl TOJYYCHHONW 3aBUCHMOCTH B BUJIE
TabNuIl ¥ TpauKOB, IeJaTh BHIBOJBI MO PEe3yIbTaTaM UCCIIECIOBAHUS;

MPOBOANTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BENUYHH (yIeNbHAs TEIIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOIIHOCThH AJIEKTPUUYECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLIMY, U BBIYUCIISATh 3HAUEHNUE BEIMUNHBI,

coOuoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCIE: CUCTEMA OTOILIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK AIIEKTPUUYECKON
SHEpPruH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelIbHbIE JIEKTPOIPUOOPHI
(mpuMepsbl), 3JIEKTPUUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUIATEIb
IOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAHUS O CBOMCTBaX (PU3MYECKHX SBICHUH U
Heo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTblE TEXHUUYECKHE YCTPOICTBa M W3MEPUTENbHbIE MPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMsl, 3JEKTPOCKOI, PEOCTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEN0BaTEeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI JIEMEHTOB AJIEKTPUUECKUX LIENel;
IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTIOo
UCIOJIb30BaHUS (PU3MUYECKUX 3HAHUH B IIOBCEJIHEBHOW XM3HM A oOecredeHus
0€30I1aCHOCTH MpH OOpaIleHud ¢ NOpudbOpaMu M TEXHUYECKUMH YCTPOWUCTBAMH,
COXpaHEHMsI 370pPOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIleH Cpese;

OCYIECTBIISITH MMOUCK HHPOpManuu pusmueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHMS JTOTIOJIHUTEIBHBIX HCTOYHHUKOB BBIIEIATH
UHPOPMaLINIO, KOTOpasi ABJISIETCS IPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIIOJHEHUH YUEOHBIX 3a/laHMI HAyYHO-IOMYJSPHYIO JIUTEpaTypy
(bU3MUEcKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaleTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHus WHPOpPMALUU U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHbIE IHUCHbMEHHBIE M KpPAaTKUE YCTHBIE COOOIIEHHUs, 00oO0mIas
MH(OPMaLIMI0 U3 HECKOJBKUX HCTOYHMKOB (PU3MYECKOrO COAEPKAHMSI, B TOM 4YHCIIE
nyOJIMYHO  TPEJCTaBISITh  pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPU 3TOM IPAMOTHO HCIIOJIb30BaTh U3YyYCHHbIN MOHATHHMHBIN ammapat
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3EHTAIEH;

IpU BBIIIOJHEHUH Y4YEOHBIX MIPOEKTOB M HCCIAEA0BaHUN (U3NYECKUX MPOILIECCOB
pacnpenensaTh 00sS3aHHOCTH B IPYIMIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3a/layaMH,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, ajaeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBbHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpaxatb chOPMHUPOBAHHOCTH y OOYUaIOIIUXCSI YMEHUI:

WCIIOJIB30BaTh TIOHATHS: CHUCTEMa OTCYE€Ta, MaTepUalbHAs TO4YKa, TPAECKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHUE, LUEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYyK M  YyJIbTPa3BYK,
9JIEKTPOMAarHUTHBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIU30pYKOCTh U



JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W TOIJIOHieHus, anbda, Oera- ¥ ramma-
U3JIy4ECHMS, U30TOIIBI, JCPHAst DJHEPIeTHUKA;

pa3iauyaTrh SBJIECHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJICHNE Tell, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHY)KIEHHbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, IMPSIMOJMHEHHOE PpacCIpOCTPAHECHHUE,
OTPa)KEHUE U NPEJIOMIICHHUE CBETA, [I0JHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JI0KECHUE
0eoro cBera B CIEKTP M CJIOXKEHHE CIEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOTO CIIEKTPa U3ITYUECHHUS ) 110
OIIMCAHUIO UX XaPAaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIKUX JAHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUHN B OKpY’KaroeM Mupe (B
TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, ABIKCHHUE IIJIAHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE IBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OHOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIBTPapHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4H, PaJUOAKTHUBHOE W3IYYCHHUE MPUPOJHBIX MHHEPAJIOB,
NEICTBUE PaIMOAaKTUBHBIX M3IYYEHHUI HAa OPraHU3M 4eJOBeKa), IPU 3TOM MEePEBOIUTH
NPaKTUYECKYIO 33a7ady B y4eOHYIO, BBIICISATH CYHIECTBEHHBIE CBOWMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OIKCBIBATh U3YUYEHHBIE CBOICTBA Tel U (pU3MUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSss U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOPEHHE, MEpEMEIIEHNe, IIyTh, YIIIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Teja, UMITYJbC Tela, UMITYJIbC
CWJIBI, MEXaHUYecKasi padoTa U MOIIHOCTb, NOTEHIIUAJIbHAS SHEPIUs Teja, MOJHIATOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, NOTCHIIMAIBHAS SHEPTHsI CKATOU NIPYKUHBI, KHHETHYECKas
SHEPIus, MOJIHAs MEXaHUYecKasi SHepIus, epHo] U 4acToTa KojeOaHH, AJTMHA BOJIHBI,
I'POMKOCTh 3ByKa U BbICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPETOMIICHUS CPe/bl),
IIPU ONKCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICH MCHOJIb3YEMbIX BEIUYMH,
0003Ha4YeHNsI U €AMHUIIBI (PU3HUECKUX BEIUMYMH, HAaXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JTAHHYIO (PM3UYECKYIO BETMUUHY C IPYTHMHU BEJTMUYMHAMHU, CTPOUTDH TpaUKH H3ydEHHBIX
3aBUCUMOCTEN (PU3HMUECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIb3YS 3aKOH
COXpPAHEHHUs DHEPIUHU, 3aKOH BCEMUPHOIO TATOTCHUS, NPUHLUI CYNEPHO3ULIUUA CUII,
IIPUHIUIT OTHOCHTEIBHOCTH [ 'anmuiies, 3akoHbl Hpr0TOHA, 3aKOH COXPaHEHUS] UMITYJIbCA,
3aKOHBl OTpPaXEHUs W TIPEJIOMIICHHSI CBETa, 3aKOHBl COXPAaHEHWsS 3aps0BOIO H
MacCOBOTO YUCEJI IIPHU SJIEPHBIX PEAKIMSIX, IPU TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUUECKOE BBIPAXKEHUE;

OO0BSACHATH (PU3MUECKHE TMPOIIECCHl M CBOICTBa TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUll  INPAaKTUKOOPUEHTUPOBAHHOIO  XapakKTepa:  BBIABIATbL  [PUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTOTUYECKHX IIIaroB ¢ OMOPOM Ha 2—
3 u3y4YeHHBIX CBOWCTBa (U3MUECKHX SBIEHUN, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7a4M (ONMUPAIONIUecs Ha CUCTEMY U3 2—3 YpaBHEHHI ), UCIIONIB3YsI
3aKOHBI U (DOpMYIbI, CBs3bIBAlOIINE (PU3MUYECKHE BEITUYMHBI: HAa OCHOBE aHalIM3a
YCIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIAE WIIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
IPOBOAUTH pAacuéThl U OLEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
bu3nYeCcKOoil BETNYMHBL;

pacrio3HaBaThb MpoOIEMbl, KOTOPBIE MOKHO PEIINTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEOBAHMS, BBIACNATH IPOBEPSEMOE MPEANONIOKEHHE,
OLICHUBATh MPABUIBHOCTh MOPSAKA IPOBEACHUS HCCIECIOBAHUS, [EJIaTh BBIBOJIBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

MPOBOAMTH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Tels (M3y4eHue BTOPOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuii MPy>KUHHOTO MAITHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTH OT aMILTUTY/bl MaJIbIX KOJEOAHUM, MPSIMOIMHENHOE pacIpOCTpaHEHUE
CBETa, pa3jIoKeHHe OENIOro CBETa B CIEKTP, U3YUYEHUE CBOMCTB H300paKEeHHUS B TNIOCKOM
3epKajie U CBOWCTB M300pakeHUs MpeAMeTa B coOuparomield JUH3E, HaOII0JCHUE
CIUIONIHBIX U JMHEHYaThIX CIEKTPOB W3IYy4EHUs): CaMOCTOSITENIBHO COOHMpaTh
YCTaHOBKY U3 H30BITOYHOTO Habopa 00OpYyIOBaHMs, OMUCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

NPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHI0 NPSMBIX HW3MEPEHUH, ONpenemsisi CpeaHee
3HaYCHHE H3MepseMOl BeMWYMHBI ((POKYCHOE pacCTOSHHE COOMpAIOUICH JIMH3HI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTEILHOTO TPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
HPSMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHUi MaTeMaTHYECKOro MasiTHUKA OT JAJTUHBI
HUTH, 3aBUCHMOCTH yTJIa OTPaXCHUsS CBETA OT YIJIa MaJeHUs M yria MpeIOMIICHHUS OT
yria maJieHus): IUIaHWPOBATh HCCIIEI0OBAaHUE, CAMOCTOSATENbHO cOOMpaTh YCTaHOBKY,
(bUKCUpPOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJE
TaOJIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOpEHHE CBOOOHOIO Ma/ieHus,
KECTKOCTb TPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTb, YAaCTOTA U IMEPHO/I KOJIeOaHNIH MaTEMaTHIECKOTO ¥ IPY>KUHHOTO MasITHUKOB,
ONnTHYecKas cujia coOuparomel JMH3bI, pPaJuOAaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpEHHusi, coOUpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBINOJHATH W3MEPEHUS,
CIIeysl IPEIUIOKEHHOW HHCTPYKITUH, BEIYUCIISTH 3HAUCHUE BETMYMHBI U aHATN3UPOBATH
MOJTy9YCHHBIC PE3YIIBTATHI C YIETOM 33JJaHHOM IMOTPEITHOCTH U3MEPEHHUH;

coOmoiaTh TMpaBWJa TEXHUKH 0e30MacHOCTH Ipu pabore ¢ J1abopaToOpHBIM
00opyI0BaHUEM;

pa3in4yaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKMX MOJeNel: MarepuanbHas
TOYKa, aOCOIMIOTHO TBEPAOE TEJO, TOYEHYHBIM WCTOYHHK CBETA, JIyd, TOHKAas JIMH3A,
IUTaHETapHast MOJIENb ATOMA, HYKJIOHHAs MOJIENIb aTOMHOTO SI/pa;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C ONOPOH HA UX OMHUCAHUS (B TOM YUCIIE: CIUAOMETP, TaTUUKU MOJIOKEHHUS,
paccTosHUS M YCKOPEHHUS, paKeTa, 9X0JI0T, OUKHU, IEPUCKOI, (poToanmapar, ONTHUYECKHUE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), uCHOnb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHUUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX NMPHUOOPOB U TEXHOJOTHUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IPAaKTUYECKHUX 3aJjay, ONTUYECKUE CXEMbI I NMOCTPOEHUS U300paKEHUH B INIOCKOM
3epKajie 1 coOuparoLeil JuH3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTH HMHOOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30IaCHOCTH TMpH OOpaIIeHuHd C NpUOOpPaMHU U TEXHUYECKHMMHU YCTPOWCTBAMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHUS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalollleu cpee;

OCYLIECTBIIATh IMOMCK HMH(pOpManuu (¢uszndyeckoro conepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TOJY4YE€HHOW HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh IIPU BBIOJHEHUM Y4YE€OHBIX 33JaHUIl HAYyYHO-IOMYJISIPHYIO JINTEPATypy
(U3UYECKOTr0 CO/IEP KaHUsL, CIIPABOYHbIE MaTepHUalIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHuss MHPOPMALUU U3 OJIHOU
3HAKOBOU CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE HH(OPMAIIH 13
HECKOJIbKUX MCTOYHUKOB (DPU3MYECKOTO COJAEp)KaHUs, MyOJIMYHO MpPEJCTaBIATh
pe3ysbTaThl IPOEKTHON WJIM MCCIIEA0BaTENbCKON AEATEIbHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE MpE3eHTalMed ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazjen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAIOLIEr0o MUpa
1.1 dusnka - Hayka 0 IIPUPOIE 2 bubmorexa HOK
' Yika 0 Hpupot https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 () 2 1
HISHHCCIHE BEMITTHHDL https://m.eds00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METOI [TO3HAHUSI 2 1 bubmorexa HOK
' v A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 CTpoeHUE BelIECTBA 1 bubmorexa HOK
' P B https://m.edsoo.ru/7f416194
5 JIBr>keHre U B3aMMOJICHCTBHE YaCTHI] ) | bu6mmoteka IIOK
' BellleCTBa https://m.edsoo.ru/7f416194
2.3 ArperatHbl TOSIHUSL B TBa 2 bubmmorexa [IOK
' PETATHRE COCTO etee https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue e
b K
3.1 MexaHndeckoe IBMKEHHE 3 nommorexa O

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




bu6nmmoreka [IOK

3.2 n 4
HEPILAL, MActa, IIOTHOCTE https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
33 Crna. Biter cin 1 https://m.edso0.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBneHus: TBEPAbIMU 3 Bbu6mmoteka LJOK
' TeJIaMH, JXUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHue KUJIKOCTH 5 bubmmorexa LIOK
' 8 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4, A
3 TMOC(epHOC AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U ra3a HA 7 bubmmoreka [JOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro o pazaeny 21
Pa3pea S. PaGora 1 MOIIHOCTB. JHEpPIrus
bu6mmoteka IIOK
>1 Pabora i morusocTs 3 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
2 IT
> POCTRIC MEXQHHIMET > https://m.edsoo.ru/7f416194
5.3 MexaHnn4deckas SHEpIrus 4 bubmmorexa LIOK
' CRAHIHACCIAT SHED https:/m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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8 KJIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. TenyioBble ABJICHUSA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
' p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 28
Pazjen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJIEHUS
71 DIIEKTpUUECKUE 3apsiabl. 3apsyKEHHbIE 7 | bubnmnoreka [JOK
' TeJla U UX B3aUMOJeCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT 7 I 2 2 7
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK 0 hitps-//m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarHuTHAI UHIYKIIUI 4 bubmmorexa [OK
' KIpO AYKIL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO CcO O 68 4 14.5

[MTPOT'PAMME




9 KJIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' ONUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7| 20 1 3
SAUMOICHCTBHIC Tl https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOTbL COXpAtieHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMMHICCKHC KOTCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHITHECIHUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHbIEC BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnmoreka [JOK

SJICKTPOMArduTHBIC BOJIHBL

https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOHBI PacpOCTPAHECHUS CBETA 6 2 Bubmmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 hitps-//m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 A3OACHHE HENOTO CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
5.1 HcnyckaHne U IOTJIOIIEHUE CBETa aTOMOM 4 1 Bubmmorexa LOK
) Y . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
33 AACPHEIC peatdind ! https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 17
Pa3nea 6. [loBTopuTe1bH0-0000 110N MOAYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEPKAHUS 9 ) bubnnoreka [HJOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
SBnenuns npupoibl. Duszndeckue
SBJICHUS

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IpakTnyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTpOoHHbIE U(POBBIE
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

Puznyeckue BEINYMHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenune
TEMIEPATYPHI IPU TIOMOILHN
KUJAKOCTHOTO TEPMOMETpaA U
JaT4yrKa TeMneparypol”

Kak ¢uzuka u npyrue
€CTECTBEHHBIE HAYKH U3Y4arOT
npupoay. EctecTBeHHOHay4HbIN
MeTo[] mo3HaHus. OnucaHue
(bu3NYECKUX SIBICHUHN C IOMOIIBIO
Mozenen

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: AAIILHOCTD MOJIETA
mrapuka, NymeHHOro
TOPU30HTAILHO, TEM OOJIbIIIE, YEM
OoJtpIIe BhICOTa MmycKa"

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a




Ctpoenue BemiecTBa. OMNbITHI,

bu6nmmoreka [IOK

! FOKASLIBAIONIHE IMCKPETHOS https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBMKeHHE 4acTHIl BEIIESCTBA bubmorexa OK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HaO0JII0ICHUIO TETIJIOBOTO
paCIIMPEHHUSI Ta30BY
10 ArperatHbie COCTOSIHUSI BEIIECTBA
B3aumocBs3b Mex 1y cBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuoreka [{OK
ATOMHOMOJIEKYJIIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUHN BO/IBI
MexaHudeckoe JBHXEHUE.
12 PaBHomepHOE I/III[{epaBHOMepHOG Bubmmorexa IOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
13 Cxopoctb. EAMHUIBI CKOPOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer mytu ¥ BpeMeHU IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Huepuus. 3akoH UHEPIIUH.
15 B3anmopeiicTBre Ten Kak NpUYrHa bu6muoreka [JOK

HN3MCHCHUA CKOPOCTHU ABUIKCHHUA
TCI

https://m.edsoo.ru/ff0a0c10




IImoTHOCTE BemecTBa. Pacuer

16 MaccChl M1 00beMa TeJIa Mo €ro bubnrorexa LOK
https://m.edsoo.ru/ffO0a0fee
IJIOTHOCTH
JlaGopaTtopHnas pabota
17 «Ornpenenenue mIOTHOCTH
TBEPJIOTO TEIA»
13 Pemenne 3amad mo Teme bubnunorexa LIOK
"ITnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMojiecTBus Teir. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «M3yuenue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHON CUIIBD»
)1 SIBnenue tarorenus. Cuna
TSDKECTH
CBs3b jVIG)K)Iy CUJION TSDKECTH U BuGmmorexa LIOK
22 Maccoil Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 1o Teme "Cuita TsbKecTH
Cuja TsSKecTH Ha X
23 TJIaHeTax. (Dmnqiife Bubmmorexa [IOK
https://m.edsoo.ru/ff0al1502
XapaKTePUCTUKH TUTAHET
but6mmorekxa [IOK
24 Hsmepenne cir. Jlsamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bromrorexa OK

https://m.edsoo.ru/ff0al778




26

27

CIo)keHue AByX CHII,
HaIIPaBJIEHHBIX 110 OJJHOM MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

Penrenue 3amad mo reMe
"PaBHOelicTBYyIOIIAsA CHT"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ala70

28

TpeHue CKOJIbKEHNS U TPEHUE
nokost. Tpenue B ipupoe u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHast pabora «3yuenue
3aBUCHUMOCTH CUJIbI TPCHUA
CKOJIBXKCHUA OT CUJIbI 1aBJICHUA U
XapakTepa CONPUKACAIOIINXCS
MIOBEPXHOCTEI»

bubnunoreka LIOK
https://m.edsoo.ru/ffOalcc8

30

31

32

33

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIBI

Pemienne 3amaq mo Temam: «Bec
Tena», «['paduyeckoe
n3o0paxkeHue cuny, «CHiiby,
«PaBHOEHUCTBYIOIIAS CUID»

KonTponbhas paboTa mo remam:
«MexaHHUeCcKoe IBIKCHHECY,
«Macca, III0THOCTEY, «Bec Temay,
«I"padmueckoe nzo0paxkeHme
cuiy, «CHUITBD»)

Hasnenue. CriocoObl yMEHbIICHUS
Y YBEJIMYEHHUS JaBJICHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ff0alde0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a20a6




JlaBiaeHnue raza. 3aBUCHUMOCTb

34 JIaBJICHUS ra3a oT 00bEMa bubnrorexa LOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBiieHUs TBEPIBIMH
35 Tenl;wzlln }KIfIlI[KOCTﬂMI/I u Ir):iaMI/I. bubamorexa LOK
’ https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
aBJICHUC B KUJKOCTH U Ta3e,
36 fLI3BaHHoe z[eﬁf:[TBI/IeM CHJIBI bubmmorexa [OK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemienue 3anay 1o reme
37 «/JlaBnenue IBI)KI/I,ZIKOCTI/I U rase. bubmorexa HOK
https://m.edsoo.ru/ff0a2826
3akon Ilackansay»
38 CooOmaronuecs COCYIbI brbmmorexa [OK
https://m.edsoo.ru/ff0a2970
39 I'uppaBinyeckuii mpecc Bubmmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKUJIKOCTHBIM HacoC
Atmocdepa 3emnn. [puunne
CYILIECTBOBAHUS BO3 HOI
41 oélcl)lnoqkn 3emin. 3;3Y;SI/IMOCTL bubamorexa LOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JTaBJICHHS OT
BBICOTBI HAJl YPOBHEM MOPS
4 Bec Boznyxa. AtmocdepHoe bu6muoreka [JOK
JaBJIEHNE https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atmocdepHOro bubmuorexa [IOK

nasnenust. OnsiT Toppuueniu

https://m.edsoo.ru/ff0a2da8




3aBUCUMOCTh aTMOC(HEPHOTO

44 bu6nmmoreka [IOK
JIABIICHIA OT BLICOTRI HAl YpOBHEM https://m.edsoo.ru/ff0a2fc4
Mopsi

45 bapometp-anepousa. Armocheproe bubmuorexa [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme

46 " |

ATMOC]epHOE TaBICHHE
elCTBHE KUJIKOCTH U Ta3a Ha
47 i[orpynceHﬂoeﬂB HUX TEJIO. Bubmmorexa HOK
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuiia
JlaGopaTtopHnas pabota
«OrnpeneneHne BhITATKUBAIOICH bubmuoreka [IOK

48 . .
CHUJIBI, ICHCTBYIOIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)
JlaGopatopHast paboTa 1o Teme
«HccnenoBanue Sa]iHCHMOCTI/I BEca Bumorexa 1IOK

i Tesa B BOe ot 00bEMa https://m.edsoo.ru/ff0a3514
MOTPYKCHHON B )KHJIKOCTh YaCTH
Temay

50 [InaBanue Ten buomrorexa OK

https://m.edsoo.ru/ff0a3a96

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomeTpa

51 UJIU KOHCTPYUPOBAHUE JIOJKU U
omnpezaeneHue eé
Irpy30H0AbEMHOCTH"

57 Pemenne 3agau mo remam: but6mmoreka [IOK

«IlimaBanue cynos.

https://m.edsoo.ru/ff0a3654




53

BosnyxonnaBanuey, «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEH U ra30B»

Mexannyeckas pabota

bu6numoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

55

56

MormocTts. EquHuiisl MOIHOCTH

Vpok-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
MoabEME T10 JIeCTHHIIE"

[Ipocthie MexaHu3Mbl. Phiyar.
PaBHOBecue cui Ha peryare

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

57

KonTtponpsHast pabora o Teme
«/laBneHue TBEpABIX TEII,
AKHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
pabora

58

PesepsHblil ypok. Pabora ¢
TEKCTaMU I10 TEME «JlaBJ'IeHI/Ie
TBEPJBIX TN, KHUJIKOCTEN U ra30B»
/ Beepoccuiickas mpoBepoyuHast
pabota

bu6nunorexa LIOK
https://m.edsoo.ru/ffOadffe

59

Prruaru B TexHuKE, OBITY U
npupoje. JlaboparopHas pabota
«HccnenoBanue ycioBuit
paBHOBECHUS pbluara

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ad78e

60

Pemenue 3agayd mo reMe «Y CI0OBUS
pPaBHOBECHS pbIyara

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a48a6




61

KoaddumumenT nonesnoro
JIECUCTBUS MEXaHU3Ma.
JlaboparopHas pabota
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTH

0.5

62

63

Pemenue 3agau mo teme "Padora,
MortHocTh, KIT/"

Mexanuueckas OHCPIHU-.
Kunernueckas u INOTCHOUAJIbHAaA
OHCPIrua

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
onpeAeeHue N3MEHEHUS
KHHETHYECKOHN M ITOTEHIINAITLHOM
SHEPTUHU MPU CKATHIBAHUH TEJIa IO
HaKJIOHHOM IIJTIOCKOCTH"

66

67

68

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPTUS»

PezepBHblit ypok. Pabora c
TEKCTaMU 110 TeMe "MeXxaHuuecKoe
nBIKeHne"

PesepBHblit ypok. Pabora ¢

TekcTamu 1o teme "Pabora.
MorHOoCTb. DHEprus"

bubnunorexa LIOK
https://m.edsoo.ru/ff0adeec6

OBIIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

68

12




8 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (pPOBbIE

Jrj;-)n Tema ypoka Beero KonTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
OcCHOBHBIE TIOJIOKEHUS
| MOJIEKYJIAPHO-KMHETUYECKOI | bubmuorexa [JOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
’ Macca u pa3mep aTOMOB U |
MOJIEKYI
Mogenu TBEPAOTO, KUJIKOTO U
3 ra3§06pa3H01;f) cocmsnilnﬁ 1 buomiorexa LIOK
https://m.edsoo.ru/ff0a540e
BElIECTBa
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopgHbie | bubmuoteka [IOK
Tea https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bu6muoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacIMpeHre U CKaTHe 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
8 TEMIIEPATYPHI CO CKOPOCTHIO 1

TCIIJIOBOT'O ABMIKCHUA YaCTHUI]




Buyrtpennsis sueprusi. CriocoObt

bubnmoreka [IOK

TEIIJIOTa CrOpaHuA

? W3MEHEHHUs BHYTPEHHEN 3HEPTUU https://m.edsoo.ru/ff0a5c60
10 Buel rerionepenauu bubmorexa OK
https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTHUecKOE UCIIOIb30BaHNE
11 TCIII)JIOBBIX CBOIICTB BEIIECTB U bubmorexa HOK
https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
aHeprocoepekeHus "

2 KomnndecTtBo TemoTel. Y aenbpHas bubnunoreka LIOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIIOBOro OallaHca.

13 T:HJIOO6M€H 1 TEIJIOBOE buomrorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopatopHnas pabora
"HccnenoBaHue SBIEHUS bu6nunorexa LIOK

14
TeMI000MeHa P CMEITUBAaHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuet konmyecTBa TEMJIOTHI,

15 HE0OXOIUMOTO JIJIsl HATPEeBAHUS
TeJa U BBIENSIEMOT0 UM MPU
OXJIAXKICHUH
JlaGoparopHas pabora

16 "Onpgnenle):HHe I})/,HCHBHOﬁ Bubmmorexa [OK

" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIECTBA
17 DHeprus TOIMBa. Y AenbHas bubnuotexa [JOK

https://m.edsoo.ru/ff0a7b5a




18

19

20

IInaBnenue n OTBEPACBAHUC
KpUCTAJUNINYCCKUX TCII. Y aenbHas
TCILJIOTA ITJIaBJICHUA

JlaGopaTopHas pabora
"OnpeneseHue yaelbHON TEMI0ThI
JIaBjieHus apaa"

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a71d2

bu6nmmoreka [IOK
https://m.edsoo.ru/ffO0a72fe

bubnunorexa LIOK
https://m.edsoo.ru/ff0a740c

21

Kunienune. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCUMOCTh TEMIIEPATyphI
KHIICHHUS OT aTMOC(EPHOTO
JIaBIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

BiraxxHocTh BO31YyXA.
JlabopartopHnast pabota
"OnpeneneHne OTHOCUTETHHOM
BJIQXKHOCTH Bo3ayxa"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/1yXa

[TpuHIUIBI paOOTHI TETIIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CrOpPaHMs

KIIJI TenmoBoro aBUraTes.
TennoBble IBUTaTEIN U 3alllUTa
OKpY>Karolle cpebl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
IIpeBpalleHus DHEPTUU B
TCIJIOBBIX ITPpOoLEccax




27

28

29

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme "TemnoBsie
siBiieHus. MI3MeHeHue arperatubix
COCTOSHUM BemecTna"

KontposbHas paboTa mo teme
"TeruioBele saBieHUA. I3MeHeHne
arperaTHbIX COCTOSIHUH BeriecTa"

DnexTpusanus ten. /[Ba poga
ANEKTPUUYECKUX 3aPsI0B

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

bu6numoreka [IOK
https://m.edsoo.ru/ff0a86ae

30

Ypoxk-uccienoBanue
"OnexTpu3anus TeJl UHAYKUHUEN U
IIPU COIPUKOCHOBEHUU"

31

32

33

B3anMopeincTere 3apsyKkeHHBIX
ten. 3akon Kynona

DNEKTpUUYECKOE MOJIE.
HanpspkeHHOCTD 2JEKTPUYECKOTO
nosist. [IpuHnmn cynepnosunmu
BJIEKTPUYECKUX MOJEH

Hocurenu anextpudeckux
3apsA70B. DIEMEHTAPHBIN 3apsi.
Crpoenue atoma

bubnunoreka LIOK
https://m.edsoo.ru/ff0a87e4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8a0a

34

[TpOBOTHUKY W TUBIEKTPUKH.
3aKOH COXpaHEHUS
JIEKTPUUYECKOTO 3apsiia

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha npyuMEHEeHNE
CBOMCTB AJICKTPUYECKUX 3aPSI0B

but6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc




DIJIEKTPUYECKUI TOK, YCIOBUS €ro

36 cyuiectBoBanus. McTounuku bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlericTBUA SIIEKTPUYECKOrO TOKA bubnxorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 3JEKTPUUYECKOTO MOJIS HA 1
MPOBOJHUKHU U JUAJIEKTPUKHU"

39 DNEeKTPUYECKUM TOK B METaJljIax, bubmmoreka [JOK
KHUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas 1Uemnb u eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHas pabota

41 "U3mepenue u peli)“yHHI;C)OBaIIjI)He 0.5 brbmmorexa [OK

" https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNeKTpUUECKOe HATIPSKEHHE.

4 Bonst™merp. JIaboparopnast pabota 0.5 bubmmnoreka HOK
"N3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a% 14
HanpspkeHns"

CornpoTHBiIeHHE TPOBOIHUKA.
43 YJICJI;)I)HOG COHpOTI/II)BJ'IeI—II[I/Ie bubmorexa OK
https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopatopHnas pabora
"3aBHCHUMOCTB 3JIEKTPUYECKOTO
44 COIIPOTHUBIICHUS POBOJHUKA OT I bubnuotexa [JOK

€ro JUIMHBI, TLUIOIIAIH
MOTICPEYHOTO CEUCHUS U
Marepuana"

https://m.edsoo.ru/ff0aa738




3aBHCHUMOCTh CHIIBI TOKA OT

45 HarpspkeHus. 3akon Oma ayis bubmorexa HOK
https://m.edsoo.ru/ff0aad44a

y4acTKa [enu
JlaGopaTopHas paboTta
"UccaenqoBaHue 3aBUCUMOCTH

46 CHUJIBI TOKA, UIYILIETO Yepe3 bubmuorexa [JOK
PE3UCTOP, OT CONPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HalpsLKEHUs Ha
pesuctope"
[TocnenoBarenbHOE U

47 napajuieIbHOe COSAMHEHUS
MIPOBOIHUKOB
Jlaboparopnas pabora "IIpoBepka

43 MpaBuia CJIOKEHUS HAINPSYKEHUI bubnnorexa [JOK
TIIPYU MOCIEA0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka

49 MpaBuJIa JJI CHITBI TOKA MPU bubnnorexa [JOK
MapaJIEIbHOM COEUHEHUHN https://m.edsoo.ru/ffOaadle
pe3uctopoB”

“ Pemenue 3aga4 Ha npuMEHEHNE Butmorexa LIOK
3akoHa OMa JUls pasiniHoro https://m.edsoo.ru/ff0aaf8a
COEJIMHEHMS IPOBOJHUKOB
PaboTa 1 MomHOCTH

51 3neI<Tquec1<I(I)lro TOKa. 3aKOH bubmmorexa LIOK

https://m.edsoo.ru/ff0ab124

Hxoynsa-Jlenna
JlaGopatopHnas pabora BuGnmorexa LIOK

52 "Onpenenenue paboTsl U

MOIIHOCTH 3JIEKTPUIECKOT0 TOKa"

https://m.edsoo.ru/ff0ab3e0




53

54

55

DJeKTpuYecKue ey 1
HOTPEOUTENH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

ITocTostHHEIE MAaTHUTEI, UX
B3aHMOJIECIICTBUE
VYpok-uccnenosanue "M3yuenue
MoJIeH MOCTOSHHBIX MarHUTOB"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ab660

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac3d0

56

57

58

MarautHoe nojsie. MarautHoe
oJ1e 3EMIIM U €T0 3HAYEHHUE I
JKA3HU Ha 3emiie

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme "DIeKTpUYECKHE
3apsibl. 3apsHKEHHBIC TeJla U UX
B3aumMoiercTBUs. [locTOSTHHBIN
ANEKTpUYECKUi TOK"

KonrtponbHas pabora no teme
"DnexkTpruuecKkue 3apsbl.
3apspKeHHBIC Tela U UX
B3auMozaecTBuUsA. [10CTOSHHBIN
ANeKTpuyecKuit Tok" /
Bcepocculickas npoBepodHas
pabora

bubnunoreka LIOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka IIOK
https://m.edsoo.ru/ffOabea8

59

PesepBHblit ypok. Pabora ¢
TekcTamu 1o TeMe "llocTosHHBIN
ANeKTpuyecKuit Tok" /
Bcepoccuiickas npoBepodHas
pabota

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acdc6




60

61

62

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUUECKOTO Toka MaruutHoe
T10JI€ KaTYyIIKU C TOKOM

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"U3y4yeHue neicTBUSA MAarHUTHOTO
T0JIsl Ha MPOBOJAHUK C TOKOM"

DNeKTPOABUTATENH TOCTOSIHHOTO
Toka. Mcnonp3oBaHue
ANIEKTPOIBUTATEICH B
TEXHUYECKHUX YCTPOICTBaX U Ha
tpancnopte. JlaboparopHas
pabora "KoHcTpynpoBanue u
u3ydeHue paboTol
3JeKTpoABUTaTeNs"

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

63

64

65

66

OnsiTel @apanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPHUECKON
SHEPruu. DIIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

[ToaroroBka Kk KOHTPOJIBHOM
pabote 1o Teme "DIeKTpUUYECKHe
U MardHuTHBIE SBJIeHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
siBJIeHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14




PesepBHbIii ypok. Pabora ¢
67 TekcTaMu o TeMe "TennoBeie
SBJIEHU"

PesepBHbIii ypok. Pabora ¢
68 TEKCTaMU I10 TeMe "MarauTHeIe

sBJICHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOaccSe




9 KJIACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe U (pPOBbIE

Jrj;-)n Tema ypoka Beero Kontposabubie IIpakTnHueckue f::;:eﬂnﬂ 00pa3oBaTeJbHbIe
padoThI padoThI pecypchl
| MexaHn4eckoe JIBUKEHUE. 1
MarepuanbHas TOuKa
HCTEMa OTCUeTa.
2 gTIZOiHi‘lecJ)IBCHOeC’?B MEXaHHYECKOTO 1 brbmmorexa LIOK
BUOKCHS https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE npsMoIMHEIHOE 1 bubnnorexa [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIuHeHOe
4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTb
IIpsimonuneliHoe
5 paiHO}/CKOpeHHOG JIBIDKCHHUE. 1 bubnuorexa LOK
https://m.edsoo.ru/ff0ad8d4
Yckopenue
CxopocTb MPSIMOJIMHEINHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctu
JlaGoparopHas paboTa
7 "OnpeneneHye ycKOpeHus Tena 1 1 bubmuorexa [JOK
IIPU PaBHOYCKOPEHHOM JIBUYKEHUU https://m.edsoo.ru/ff0adb18
110 HAaKJIOHHOW TIOCKOCTH"
2 CBobOonHoe najeHue Tei. OnbIThI 1

["anmunes




PaBHOMEpHOE BMKEHUE 110
okpyxHocTu. [lepuon u yactora

bubnunorexa LIOK

? oOparienus. JInHeitHas u yriosas https://m.edsoo.ru/ff0ael76
CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axk0oH Hprotona. Bektop Bbu6mmotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroTona. Bu6moteka [JOK
PaBHOzelcTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1a4 Ha npuMeHeHue Bu6moteka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmuorexa [IOK
15 Cuna ynpyrocti. Jakon Tyka https://m.edS(])_f).ru/fanecaZ
16 Pemenue 3angau no reme «Cuna
YIOPYTOCTH
1| cOnpesemenme weomoors bumorera LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuoteka [JOK
18 Cuna Tpetis https://m.edsi.ru/fanﬁ 38
19 Pemrenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabota
20 "OHpI;z[eniHHe I1)<03(1)(1)1/1111/1@HTa Bubmmorexa HOK

TPEHUs CKOJIbXKEeHUs"

https://m.edsoo.ru/ff0af8be




21

22

23

Penrenue 3amau mo teMe "3aKOHEI
Hororona. Cuna ynpyroctu. Cuna
TpeHus"

Cuna TsKeCTH U 3aKOH
BCEMUPHOT'O TATOTEHUS.
YckopeHnue cBOOOIHOrO NaieHUs
VYpok-koudepenuus "/[Bmxenue
TEJ BOKPYT TPAaBUTAI[MOHHOTO
nentpa (ConHeyHas cucremMa).
[NanakTukn"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0af044

24

Pemenue 3amau nmo treme "Cuita
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

26

27

28

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

PaBHOBECHE MaTepUaIbHON TOUKH.

AGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIllCHHUS.
MowmeHnT cunsl. LeHTp TsKECTH

PaBHOBECHE MaTepUaIbHON TOUKH.

AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENA €
3aKPETUIEHHONW OCBIO BPAILCHUS.
MowmeHnT cunbl. LeHTp TsKEeCTH

Pemenue 3amau nmo teme "MoMeHT
cuibl. LleHTp TsxecTn"

bubnunoreka LIOK
https://m.edsoo.ru/ffO0af33c

bu6nunorexa LIOK
https://m.edsoo.ru/ffOafe36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b02b4




[ToaroroBka K KOHTPOJIBHOM

29 pabore no Teme "MexaHnueckoe bubmmorexa LIOK
. https://m.edsoo.ru/ffOb0408
nBmkenne. Bzaumonetictsue ten"
KonrponbHas pabora no reme
30 "MGXI;HI/IHGCK(I))C JIBIDKECHUE. bubmorexa OK
. https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten"
HNmnynec Tena. UMImynsc CUIbL.

31 3aKOH COXpaHEHMsI UMITYJIbCA. bubnuorexa [IOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMOo/IeiicTBHE

1 Pemenne 3aga4 1mo teme "3akoH bubnunoreka LIOK
COXpaHEHHUsI uMItyJbca' https://m.edsoo.ru/ff0b096¢c

1 VYpoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanuueckas paboTa u bubmuoreka [IOK
MOIIIHOCTb https://m.edsoo.ru/ff0b0a84

35 PaGoTa critbl TSDKECTH, CHITBI bu6mmoteka IIOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGoparopHas paboTa
«Onpenenenue paboThl CUITBI

36 TPEHMsI IPU PaBHOMEPHOM
JBUKEHHUH Teja 1o
TOPU30HTAJILHOM MMOBEPXHOCTH»

37 CBs13b SHEpruu U paboThI.

[ToreHmanpHas SHEPrust
38 Kunernueckas sneprus. Teopema o bubmuorexa [JOK

KHHETHYSCKOU OHCPIrun

https://m.edsoo.ru/ff0b0c32




3aKoH COXpPAaHCHUSA DHECPIUn B

39
MEXaHHUKe
JlaGopaTtopHnas pabora «3yueHue bubmuorexa [IOK
40
3aKOHA COXPAHEHUS SHEPTUN https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe IBUKEHHUE U €TO bubnunoreka LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaromue KojaedaHus.
42 Bbl}}f;mz[]elimme KoJIeOaHMSI. buomrorexa LOK
https://m.edsoo.ru/ff0b20{0
Pe3onanc
43 Marematuueckuil 1 NpyKUHHBIHI
MasiTHUKH
Ypok-uccienoBanue
44 «3aBUCHMOCTD TIEpHOJIa KoJIeOaHMi Bu6moteka [JOK
OT JKE€CTKOCTHU NPYKUHBI U MACCBI https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHMIX
JlaGoparopHas paboTa
«Ornpenenenue 4acToThl U IeproJa bubmuoreka [IOK
46 .
KoJIe0aHUM MPY>KUHHOTO https://m.edsoo.ru/ffOblaec
MasiITHAKa»
JlaGopatopHas pabota «IIpoBepka
47 HE3aBUCHUMOCTHU IepuoJia bubmuorexa [JOK
Kosie0aHul rpy3a, MOJIBEIIEHHOTO K https://m.edsoo.ru/ffOb197a
HUTH, OT MacChl Tpy3a»
Mexanuueckue BoiaHbl. CBOHCTBa BuGmorexa LOK
48 MeXaHU4ecKuX BoJH. [IpogonbpHbIe

" TTONICPCUHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe




49

50

VYpok-koHpepeHus
"MexaHU4YeCKHUEe BOJIHBI B TBEPIOM
tene. CelicMuueckue BOJIHbI"

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYyKa

51

VYpok-uccnenosanue "Habnronenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

53

54

55

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YabTpazByk
U MHPA3BYK B PUPOJE U
TexHuKe"

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHudyeckue
Kosie0aHusl U BOJTHBI"

KonTponbHas pabora no teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue KonebaHus u
BOJIHBI"

bubmuoreka [{OK
https://m.edsoo.ru/ff0b23ca

bu6nmorexa LIOK
https://m.edsoo.ru/ff0b2510

56

DJIEKTPOMArHuTHOE MOJIE.
BHCKTpOMaFHI/ITHI)Ie BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

CBolICTBA 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepentus "[lkana
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2fe6




3JICKTPOMArHUTHBIX BOJIH IS
COTOBO¥ CBA31"

VYpoxk-uccienoanue "M3yuenue
CBOICTB 3JIEKTPOMarHUTHBIX BOJIH

bu6nmoreka [IOK

59
C IIOMOILBLK MOOUJIBHOTO https://m.edsoo.ru/ffOb2c6c
tenedona"
Pemenue 3agau Ha onpeneneHue
60 YaCTOTEI U JUIMHBI
3JICKTPOMArHUTHOW BOJTHBI
DJIeKTpOMAarduTHas IpUpoIa
61 cBeTa pC OpOCTh CBE Ia) ]go OBBIC brbmmorexa LIOK
Bera. Ck Th CBeTa. BOJIIHOBEI
. P https://m.edsoo.ru/ffOb31d0
CBOICTBa CBeTa
Hcrounuku cBera.
62 IIpsimonuHENHOE pacpoCTpaHEHUE brbmmorexa [OK
SIMOJIUHCHH 1} HEHU
P pactipoctp https://m.edsoo.ru/ff0b3658
cBeta. 3atmenust Connua u JIyHbt
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 P P P bubnuoreka [IOK
elIeHHE 33]1a4 Ha TPUMEHEHUE
8 P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
[Ipenomnenue cBera. 3aK0H bubnmnorexa [JOK
64
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
ITommHOE BHYTpEHHEE OTPAKEHUE
cBeTta. Mcronp30BaHuEe MOTHOTO bubnuoteka [JOK
65
BHYTPEHHET0 OTPa’KEeHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
66 "HccnenoBanue 3aBUCMMOCTH yIiia

MMPECJIOMJIICHUSA CBETOBOI'O Jiy4ya OT




yIJla MajiecHus Ha rpaHulle "BO3ayX-

nn

CTEKJIO
Ypok-koHpepeHus
"Hcnoap30BaHue IMOJIHOIO

67 BHYTPEHHETO OTPasKEeHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3b"
bubmuoreka [{OK
68 JIunzel. OnTHyeckas cuia JIMH3bI hitps-//m.edsoo.ru/f0b32¢
60 [TocTpoenne n3o0pakeHuit B bubnmorexa [JOK
JMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabota
70 "Onpenencane HOKYCHOTO bubnmorexa [JOK
pacCTOSTHUS U ONTHYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnnorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak onrudeckasi cucTema. bu6mmoteka IIOK
3peHue https://m.edsoo.ru/ff0b4684
73 Vpoxk-koupepennus "JledexTs
3penus. Kak coxpanuts 3penue"
Paznoxxenue 6enoro cBera B
74 cnektp. OnbiTel HetoTOHA. bubnmnoreka [JOK
CroxeHue CIeKTPaTbHBIX I[BETOB. https://m.edsoo.ru/ffOcOf4c
Hucniepcus ceera
JlaGopatopHas pabota "OnbITh IO BuGmorexa LOK
75 pa3IoXKeHUI0 OENOro CBeTa B

CIICKTP U BOCHPUATHUIO LIBCTA

https://m.edsoo.ru/ff0cOe2a




IPEJMETOB NPH UX HAOIIOJCHUT
yepe3 IIBETOBbIC (GMILTPHI"

VYpoxk-npaktukym "BoiHoBbIE

76 CBOICTBA CBETA: JUCIEPCHS,
uHTepdepeHIus u qudpaxuus”
77 Omnbitel Pesepdopna u bubmmoreka [JOK
IUTaHETapHasi MOJEIb aTOMa https://m.edsoo.ru/ffOc12a8
73 [Tocrynarer bopa. Moaens aroma
bopa
1 | arowon Keaarm. Tamemrte. bimorera LLOK
https://m.edsoo.ru/ffOc144c
CHEKTPHI
20 VYpok-npaktukyMm "Habmronenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH U €€ BUIBI bubnuorexa LOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue aToOMHOrO sipa. bubnmnorexa [JOK
Hyxknonnas monens https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE IpEBpaLICHUS. bubmmnoreka [HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: but6mmoreka [IOK
"PagnoakTuBHbBIE TIpeBpalieHus" https://m.edsoo.ru/ffOc1b4a
85 [lepuoxa nonypacnana
YpoK-KoHGepeH1Hs but6mmoreka [IOK
86 "PagnoakTHUBHBIE U3ITYyYEHUS B

IPUPOJIE, MENULINHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126




87

88

SlnepHblie peakiyu. 3aKOHbI
COXpaHEHHUs 3apsiI0BOTO U
MacCOBOI'0 YHCET

:‘)HepFI/IH CBsA3H aTOMHBIX AO€P.
CBs13b MacCHl U SHEpPIrun

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1c58

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1d7a

89

Pemenue 3agau no reme "Snepubie
peaxkuun"

90

91

92

93

94

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sneprun ConHua u
3BE3 ]

Ypok-koHpepenus "Anepuas
sHeprertuka. [leiicTBus
PaAMOAKTHUBHBIX U3JIy4YE€HUHN Ha
JKUBbIE OpraHU3Mbl"

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DEeKTpPOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBHIE BOJTHBI.
KBanrosBrle siBaenus"

KonrponbHas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEeKTPOMAarHUTHbHIE BOJIHBI.
KBanrtoBbIe siBeHUS"

[ToBTOpenue, oboOIIeHNE.

JlaGopatopHbie pabOTHI IO KypCy
"B3zaumMonencrBue Tea"

bubnunoreka LIOK
https://m.edsoo.ru/ffOc1e88

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, 06001IEHNE.
Pemenne pacyeTHbIX U

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572




Ka4eCTBEHHBIX 3a]1a4 110 TEME
"TemnoBsbie mpoiecch”

[ToBTOpEeHME, 000OITICHHE.

96 Peuienue pacyeTHbIX U 1 bubmuorexa [JOK
Ka4eCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIX aBurarenci"
[ToBTOpenue, oboOIICHNE.
97 Pemenue pacueTHbIX U 1 bubnnorexa [JOK
Ka4eCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHoBOK"
IToBTOpenue, 0000IICHHUE.
98 Ha60pETopHHe pa6H(:TI>1 0 KypcCy 1 1 buomiorexa LIOK
https://m.edsoo.ru/ff0c2¢52
"CBeToBbIC SBICHUS"
IToBTOpeHue, 0600mEeHne. Pabora
99 c TGKC]I“)aMI/I rio TeMIeH"BaKOHLI 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHUKE
[ToBTOpenwue, 0600meHue. PaGora
100 c TechaMH rio TeM:l"Kone6aHm1 u 1 buomrorexa OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. PaGoTta
101 c TechaMH n’o TCMEI"CBCTOBBIG 1 bubmmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHue. Pabora
102 ¢ Tekctamu 1o TeMe "KBaHTOoBas u 1
sanepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[MPOT'PAMME







MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3MYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUIN

1.4

1.5

OINMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, TPU OIMHMCAHUH TPABHILHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YeMBbIX BEJIWYMH, HX
0003HAUEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMUUHY C
JPYTUMHU BEJIMUYMHAMU, CTPOUTH I'paUKKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3aluCbiBaTb €ro MaTeMaTHYCCKOC

BBIPA)KCHHE

1.6

1.7

OOBSACHATH (PU3UYECKHE SBJICHUS, MPOILIECCHl U CBOWMCTBA Tell, B TOM
4ylucllie M B KOHTEKCTE€ CHUTyalMil NpPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATH NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue M3 | — 2 JIorM4yeckux miaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (U3WYECKUX SBIICHUH, (U3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

peuiaTb pvaéTHLIe 3aga4u B 1-2 ,Z[CI>'ICTBI/I$I, HCIIOJIb3Ys 3aKOHBI U

(dbopMyIbl, cBsi3bIBatOlME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE




aHajInu3a yCl1oBuUs 3agauu 3allMCbIBATh KpaTKoeC ycioBue,
IIOACTAaBJIATH q)I/ISI/ILIeCKI/Ie BCJIIMYHUHBI B (bOpMy.]'IBI U IIPOBOAUTDH
pacqéTm, HaxXoJuThb CIHpPaBOYHBbIC IAaHHBIC, HGOGXOHI/IMBIG JJIA
peICHUA 3aJa4, OLICHMUBAThb PEAINCTUYIHOCTD HOHy‘lCHHOﬁ

(hu3HUECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPEUIUTh MPH TTOMOIIN
(u3MYEeCKUX METOAOB, B OMNHCAHUM HCCIIECIOBAaHUS BBIICIATH
MpoBepsieMoe  MpEeAnoyioxkKeHue  (rumoresy),  pasiaudyarb U
WHTEPIPETUPOBATH IMOJYUYEHHBIM pe3ylnbTaT, HAXOAUTh OIIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
¢bu3nuecKkux  CBOWCTB  Tell:  (OPMYIHpPOBATh  MPOBEPSIEMBIE
NPENONI0KEeHNsI, COOUpaTh YCTAaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 Q)OpMYHI/IpOBaTB BBIBObI

BBIIIOJIHATD NPSAMbBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MTOKa3aHHUs MPHOOPOB C YyIETOM

3a/ITaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJIUTH HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (HU3HUUECKOI
BEJIMYMHBI OT JPYrOM C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHH,
y4acTBOBATh B IJIAHUPOBAHMH Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY M BBINIOJHATh M3MEPEHMS, CIEAysd NPEMIOKEHHOMY
miaaHy, (UKCUPOBATh pE3ylbTaThl TOJYYCHHOM 3aBUCHMOCTH
(bu3MYECKUX BEIUYUH B BUJE MPEATOKEHHBIX TaOIUI] U rPaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM HUCCIICAOBAHUA

1.13

IMPOBOANUTE KOCBCHHBLIC HU3MCPCHHA q)HSI/I‘IeCKI/IX BCJIIMYUH, CJIICAYA
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIpHU  BBIIIOJIHCHUU I/I3MepeHI/II>’I
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,Z[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000pPYI0BAaHUEM

YKa3bIBaTb IIPHUHIUIIBI }IeI\/'ICTBI/ISI HpI/I60pOB U TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaTh IMMPUHIIUIILL HeﬁCTBHH N3YUYCHHBIX
HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB C IIOMOIIBIO HX OIIMCAaHUI,
HUCIIOJIb3YsA 3HAHUA O CBOMCTBax (I)I/I3I/ILICCKI/IX SIBICHUM WU

HE0OX0oauMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HUCIOJIB30BaHUS  (PU3MYECKHMX  3HAHUH B
MOBCETHEBHON KM3HU i1 oOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH yCTPOWCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHYECKOIO

MOBEJICHUS B OKPYKAIOIICH cpefie

OCYILIECTBISATH OTOOP UCTOYHUKOB MHGOpMalLuu B ceTu MIHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYyTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPECUUBOMN HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/laHul
Hay4YHOINONYJIAPHYIO  JUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BiageThb
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeodpazoBaHus

nH(OpMaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO03/1aBaTh COOCTBEHHbBIE KPATKHUE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaANUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUM, TPU STOM
IPAaMOTHO HCIOJIb30BaTh M3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca

(U3HKH, COPOBOXKIATh BBICTYILJICHUE Mpe3eHTaluei

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

MpU  BBIOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUI
pacmpenenaTh O00SI3aHHOCTH B TPYIIle B  COOTBETCTBUM C
MOCTaBJICHHLIMM 33aJadyaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaThL COOCTBEHHBIM  BKJIaJ B
JIeATeILHOCTD TPYIIIBL, BBICTPAaNBaTh KOMMYHUKaTUBHOE

B3aUMO/ICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HUCIIOJIB30BAaTh ITIOHATUA




1.2

1.3

pas3iiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacro3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM HEPEBOAUTDH NMPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBIICISATh

CYIIECTBEHHBIC CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (PU3MYECKHE BEIUYMHBI, IPU ONMCAHUM IPABUILHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
00O3HaUeHUsT M eIUMHHMLBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JaHHYIO (PHU3MYECKYI0 BEIHYMHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKH U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Yysl WM3YYEHHBIC 3aKOHBI, IIPU OTOM J1aBaTb CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CHUTyalluii MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ NOMouplo 1 — 2 M3y4eHHBIX CBOMCTBA

(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIe 3a7auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢bopmysbl, CBs3bIBaOIME (U3MYECKHE BEIUYMHBI: HA OCHOBE
aHallM3a yCJIOBUs 3a/1a4M 3allUCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/IOCTAaTOK JAaHHBIX JUI pelleHHs 3a/laud, BhIOUpATh 3aKOHBI U
(dbopMyIbl, HeoOXoIUMBIE AJisl €€ peleHus, IPOBOAUTH PacU€Thl U
CpaBHUBATh NOJYYEHHOE 3HaueHHe (U3NUYECKON BEIUYMHBI C

HU3BECTHBIMU JaHHBIMHU

1.8

1.9

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYEeCKUX METO/OB, MCIIONB3Ysl ONUCAHHWE HCCIEeIO0BaHMS,
BBIJIEJISITh IPOBEPSEMOE MPEAIIOJIOKEHUE, OLICHUBATh ITPAaBUIIbHOCTh

nopsaaKa IpoBCACHUA UCCIICAO0BAHUSA, NCTIATh BHIBO/IbI

MIpOBOAWUTL OIBITHI 10 Ha6J'IIO,Z[eHI/IIO (I)I/IBI/ILICCKI/IX SIBIICHUN WU

(U3MYECKUX  CBOMCTB  Tel:  (HOpPMYyIUpPOBATH  MPOBEPSIEMBIC




1.10

NPENoJIoKEeHUsl, COOUpaTh YCTaHOBKY M3  MPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

BBITIOJIHATH MPSIMBIE M3MEPEHUSI C HCIIOJIb30BAHHEM AaHaJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

1.11

1.12

MPOBOJUTH MCCIEOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYIrOM C HCIOJB30BAHUEM IPSAMBIX H3MEPEHUIL:
IUTAHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTAHOBKY W BBIIOJHSTH
U3MEpEHus, Cileqysd MpeAJoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIUIl U TpaUKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN

MPOBOAUTh  KOCBEHHBIE U3MEpPEHHS  (PU3UYECKHX  BEIMYHUH:
IJIAHUPOBaTh ~ M3MEPEHHUsA,  COOMpaTh  SKCIHEPUMEHTAIBHYIO
YCTaHOBKY, CJeAysl MpEeUIOKEHHON WHCTPYKIMU, U BBIYUCISATH

3HAa4YCHUC BCIINYHNHBI

1.13

CO6J'IIOI[3.TB mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTh POCTHIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIIbHBIE
MpUOOPHI 10 CXEMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIISATh CXEMbI
NMEKTPUYECKUX LENel ¢ MOCIENOBATEIbHbIM W IapaJIJICIbHBIM
COEIMHEHHEM DJJIEMEHTOB, pa3jinyas YCJIOBHbIE 0003HAYEHUS
AJIEMEHTOB 3JIEKTPUUECKUX LETIEH

NPUBOAUTH TpPUMEpHl (HAXOOUTh HWHGPOPMALMIO O MPUMEPAX)
MPAKTUYECKOIO0  HCIOJIb30BaHMUS ~ (U3MYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil obOecrieyeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mnpubopaMd U TEXHHYECKUMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTHYECKOTrO

MOBE/ICHUS B OKPYKAIOLIEN cpelie

1.17

OCYIIECTBJISATh TOUCK HMH(pOpManuu (HU3UIECKOTO COACPKAHUS B

cetu IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOIMOJIHUTCIBbHBIX HMCTOYHHMKOB BbIACIATH HH(bOpMaL[I/IIO, KOTOpasa

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3HUECKOro COoJepiKaHus, CIIPaBOYHbIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAITIH U3 OJHOM

3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHbIE U KpaTKuU€ YCTHBIE
cooOmeHus, 0000mass HHHOPMALIUIO U3 HECKOJBKUX UCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE MYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOMN AESITENBHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YUYECHHbIM MOHATUUHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BRICTYIUJICHUE TIPE3eHTallUEH

1.20

9 KJIACC

IIPY BBIINOJHEHUH YYE€OHBIX IIPOEKTOB U UCCIIEN0BAaHUI (PU3HUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM M  KOPPEKTUPOBATH €ro, aJeKBAaTHO OLEHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIbHOCTh TPYIIBI, BbICTpaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIAS  T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

1.4

pasiinydaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SIBJICHUC

pacro3HaBaTh MpPOSBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHUN B
OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3nUecKue SIBICHUS B IPUPO/IE,
IIPU 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

OIMUCBIBATL H3YUYCHHBIC CBOIMCTBA TE€I H (I)I/ISI/ILICCKI/IG SIBJICHUA,

HCIIOJIB3YA (1)1/131/1%01(1/16 BCJINYXHBI, IPH OIHCAHUKU IIPABUIBHO




TPakTOBaThb  (U3WYECKUH  CMBICT  UCHOJB3YEeMBIX  BEIMYHH,
0003HaUeHUsT M eIUHHMLBI (U3NYECKUX BEJIWYHMH, HaXOAUTh
(GopMysbl, CBS3BIBAIOLINE JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPa(UKU N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

L.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKHUE SBICHUS M MPOIECCHI,
UCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa H 3alHCBIBAaTH €ro MaTeMaTHYECKOe

BBIPpAXXCHUC

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYEeHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

pemiate pacuéTHble 3aJauyu (OmUparommecs Ha cucremy u3 2 — 3
YpaBHEHHMIA), HCIONB3Ys] 3aKOHBI W (OPMYJBI, CBSI3BIBAIOLINE
¢u3nuecKkue BENIMYUHBI: HA OCHOBE aHalM3a YCJIOBHUS 3a/lauyd
3alMMCchIBaTh KPaTKOE YCIOBHUE, BBIABIATh HEAOCTAIOIIME WIIU
130BITOYHBIE TAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYJIbl, HEOOXOMMBbIE
JUISL pElIeHUs, TPOBOAUTH Pacu€Thl U OIEHMBATh PEATMCTUYHOCTH

TOJIYUYCHHOT' O 3HAaUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYNHBI

pacro3HaBaTh IMpOOJEMBbI, KOTOPbIE MOXKHO PELIUTh IMpPU ITOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHMSI, BBIICIISATD
IIPOBEPSIEMOE NPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSAIKA
NIPOBEJICHUST MCCIECNOBaHUs, [eNIaTh BBIBOJABI, WHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHUIA U OTTBITOB

1.9

1.10

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOSATEIILHO COOMpaTh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0l OIbITA U €ro

pe3yabTaThl, GOPMYIHUPOBATH BBIBOBI

NPOBOJUTH TPU HEOOXOJUMOCTH CEpPHI0 NPSAMBIX H3MEPEHUil,
ompeneNsisi cpeHee 3HAYCHHE H3MEpPSIeMOW BeTUYHHBI ((POKYCHOE
paccTosiHue coOuparoleil JIMH3bI), 000CHOBBIBAThH BHIOOp crocoba

M3MepeHus (M3MepUTeIbHOro Ipudopa)




1.11

IpOBOAUTL UCCIICAOBAHUC 3aBHCHUMOCTEH q)HBPI‘-IeCKI/IX BCJINMYHUH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH DPE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHMIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HCCICIOBAHUA

1.12

1.13

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (DU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHHUs], CIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEJIUYMHBI M aHAIU3UPOBATH
MOJyYEHHBIE PE3YJIbTaThl C Y4€TOM 3aJaHHON MOTPEUTHOCTH

HU3MEpEHUI

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1ab0paTOpPHBIM 000pyIOBaHHEM

1.14

1.15

1.16

1.17

pa3nuyaTtb OCHOBHBIC MPU3HAKU M3YYCHHBIX (DU3NYECKUX MOIECIICH:
MaTepualipHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETa, Jyd, TOHKas JIMH3a, IJJaHETapHAas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTU

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENBHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUH Y4eOHO-IPAKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakKeHUH B INIOCKOM
3epKaie ¥ coouparomeit TmH3e

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIOJb30BaHMS  (U3WYECKUX  3HAHUM B
MOBCETHEBHON KM3HU Uil  obOecrieyeHus Oe30MacHOCTH IpH
oOpamieHun ¢ mnpubopaMd UM TEXHUYECKUMH YCTpONCTBaMH,
COXpaHEHMs 370pOBbsS U COONIOJACHHUS HOPM 3KOJIOIMYECKOTO

MOBEICHUS B OKPYKAIOUIEN cpelie

1.18

OCYILIECTBIATh MOUCK HH(pOpMaMM (U3NYECKOTO COJEp’KaHUS B
cetu VIHTepHET, CaMOCTOATENBbHO (HOPMYIHPYS MOUCKOBBIN 3ampoc,

HaXOOUTh MYTU OINpEAENCHUS JTOCTOBEPHOCTH  IOIY4YEHHOM




1.19

1.20

1.21

nH(OpMAlIMM HA OCHOBE MMEIONIUXCS 3HAHUW M JIOTOJHUTEIBHBIX

HMCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOTO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAITIH U3 OJHOM

3HAKOBOW CUCTEMBI B APYTYIO

CO37aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBE WH(pOpPMAIMKM M3 HECKOJBKHX HCTOYHHKOB (DU3UYECKOTO
coziepKaHus, IMyOJIMYIHO TPEACTABIATh PE3yJIbTaThl MPOSKTHON MIN
WCCIICIOBATENIbCKOW  JIEATENIbHOCTH, TPM  3TOM  TI'PaMOTHO
UCIIOJIB30BAaTh W3YYCHHBIH TOHATUHHBIA anmapaT H3y4aeMoro
paszzena (U3UKH M CONPOBOXKAATH BBICTYIUICHHE IMpPE3EHTAIen ¢

y‘IéTOM 0COOEHHOCTEH AyauTOpUH CBEPCTHUKOB

MIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIIEI0BAaHUHN (PU3HUECKUX
IIPOLIECCOB paclpeAeaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3aJa4aMM, CJEAUTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon Kon

1.1

1.2

pasjiena 3JIEeMEHTa
®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIET'O MHUPA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

dusuka — Hayka O mnpupofe. SBiacHHS NpPUPOABL.
@usnueckue SBICHHUS: MEXaHWYECKHE, TEIUIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

®dusnyeckue BenuuuHbl. M3mepeHue (uzMuUecKux
BenuunH. ®Pusnyeckue mnpubopsl. I[lorpemHocTs

U3MepeHnuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOA MMO3HAHUSA: HAOIIOACHUE,
IIOCTAaHOBKA Hay4YHOI'0 BOIPOCA, BBIABUKCHHUE TUIIOTES,
HKCIEPUMEHT IO IIPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha6moz[aeMor O SABJICHUSA
Onucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTyeckue paboOTHI:

###Par#HH#113mepenne paccTOsIHUM.
###Par###113mepenre 00bEMa KHUJIKOCTU U TBEPAOTO
Tena.

#H#H#Par###0OnpeneneHue pa3MepoB MaJIbIX TeIL.
###Par###I3mepenne TemriepaTypbl TpH  TTOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TECMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

2.1

###Par#H##CTpoeHne BellecTBa: aTOMBI U MOJIEKYJIbI,
ux pasmepbl. OMBITHI, JOKa3bIBAIOIIME IHCKPETHOE

CTPOCHUE BCUICCTBA

2.2

###Par### ]/ pmkenne  gacturp  BemectBa.  CBs3b
CKOPOCTH JBWXKEHHUS YaCTUILl C TeMIepaTypoi.

BbpoyHnoBckoe nBuxenue, mupdysus

2.3

BSaI/IMO)IefICTBHe YacCTHIl BCIICCTBA: IIPUTAKCHUC U

OTTAJIKUBAaHHC




###Parf#H##ArperaTHble COCTOSIHUS BEIIECTBA:

CTPOCHHE rasos, JKHIKOCTEN " TBEPIBIX
24 (kpucrainyeckux) Teia.  B3aumocBsa3p  Mexny
CBOMCTBAaMHM  BEIIECTB B  Pa3HBIX  arperaTHhIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 OCOo0EeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###Onenka tuaMeTpa aToMma METOJIOM PSIO0B (C
UCTONIb30BaHueM GoTorpaduit).
2.6 #HHPar###ONeITEl 10 HAONIONEHHWIO  TEIUIOBOTO

pacIIMpEHHUs Ta30B.
###Par#H##OnbITEl 10 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE U
' HEPaBHOMEPHOE JIBM)KEHUE
###Par###Cxopocts.  CpenHsisi  CKOpPOCTb  IpHU
3.2 HEPAaBHOMEPHOM JBM)KEHHUU. Pacuér myTu M BpeMeHu
JBUKECHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
33 TeJ KaK NPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par#H##InoTHocTs BemecTBa. CBsA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJIEHCTBUS TEIN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl ¢
' MOMOIUIbIO JMHAMOMETpA
37 ###Par###IBnenue tarorenus u cuna Tsxectu. Cuna
' TSKECTH Ha Jpyrux miaHerax. Bec Tema. HeBecomocTh
13 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' TpeHune B npupoie U TEXHUKE
19 ###Par###CroXKeHne Cuj, HallpaBJICHHBIX 110 OJHOU
. npsMoid. PaBHoIeCTBYIOIIAs CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBHYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBToMoOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXEHHA Opycka WIM IIapuka 110
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  Tema.  OmbITH,  JEMOHCTPHUPYHOIUE
3aBUCUMOCTH PacTsDKeHUs (nedopMarvin) IpyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHMSI CKOJIBKEHMSI OT BEca Tela U

XapaKTepa COIMPpHUKaACArOIUXCA HOBerHOCTeﬁ

dusnuecKkue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMHM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

Texauueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpmoro tena. CrocoObl yMEHBIICHUS U
YBEJIMYEHUS J1aBICHUS

I[aBJ'IeHI/Ie raa. 3aBHCHUMOCTh JdaBJICHHUA Ta3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHHUA TBép)]I)IMI/I TCJIaMU, XUAKOCTIAMHU U

razami. 3akoH Ilackams. IIlHeBMaTHYeCKHE MAIIIMHEI

3aBUCHMOCTh JaBJICHUS OJKUAKOCTU OT TIyOWHBI.
[MuapocraTudeckuit napajiokc. CooOmraromnuecs

COCyIHbI. FI/II[paBJ'II/IquKI/IC MCXAaHU3MBbI

AtMochepa 3emnu u aTtMocepHOe aBICHHE.
[IpuyrHBI  CymIeCTBOBaHHUS  BO3AYIIHOW  00OJOUYKH
3emuu. OmnpiT Toppuueinnu. 3aBUCUMOCTh
atMOoCc(hepHOTO JaBJCHUS OT BBICOTHI HAJl YPOBHEM
MOpst

N3mepenne armochepHoro mamieHus. [Ipubopsr st
U3MEepeHHs aTMOC(HEPHOTO AaBIICHUS

JlelicTBUE KUIAKOCTH W ra3a Ha IOIPYKEHHOE B HUX
Teno. BreiTamkuBaromasi (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InmaBanue Ten. Bo3ayxornnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT
00béMa TOTpYKEHHOW B IKHIKOCTb 4YacTW Tena.
OnpeneneHre BBITAIKUBAIOIIECH CHUJIbI, JEUCTBYIOIIEH
Ha TeJo, MNOrpykEéHHoe B KuUAKocTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, NEHCTBYIOIICH
Ha TEII0 B JKUIAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CUJIBI, IEHCTBYIOIEH Ha TEJIO B KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOU B AKUIKOCTh YACTH Te€Jla U OT INIOTHOCTH
’kuakoctu.  KoHCTpyupoBaHue — apeomeTpa  WIHU
KOHCTPYMpPOBAaHUE JIOJKM U  ompeneieHue  eé

TPYy30IO0IbEMHOCTH

4.10

du3nyeckue SIBJIICHUA B nmpupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

TTABaHKE PHIO

4.11

TexHudeckue yCTpoWCTBa: COOOLIAIOIIUECS COCYABI,
YCTPOMCTBO BOJONPOBOJAA, TUAPABIMYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, OPIIHEBON HacocC,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexanudeckas MOIITHOCTb

s3 [IpocTeie MeXaHWU3MBI: pbIYar, OJOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuiio paBHOBecHs phlyara

54 [TpumeHeHue paBuia PaBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. Koapdunuent

5.5 MOJIE3HOTO  JeWCTBUsA ~ MexaHu3MmoB.  [IpocTwie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenmanpHast YHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunernyeckas sneprus

sg [ToHass MexaHWYeCcKass YHEPrHsl. 3aKOH M3MCHECHHS U

COXpPaHCHUMA MEXaHUYeCKOMH OHCPIrun
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5.10

[TpakTuyeckue paboOTHI:

###Par###Onpeneneaue pabOThl CUJIBI TPEHHS TIPU
PaBHOMEPHOM JIBI)KEHUU Te€jJa IO TOPU30HTAIbHOU
NOBEpXHOCTU. [ccnenoBanue yCloOBHN pPaBHOBECUS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

du3nyeckue SBICHHUSI B npupoac: pbHaru B TECJIC

YCJIOBCKA

5.11

8 KJIACC

Kox Kon
pasaena JJIEeMEeHTA

TexHuueckrue yCTpPOMCTBA: pblUar, IOABUKHBIA U
HEMOJIBIKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTh, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTHI COePKAHUS

6.1

TEIUIOBBIE ABJIEHU A

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
TEOPUM CTPOCHMs BemiecTBa. Macca M pa3Mmepsl
MoJsiekyln. OmbIThl, MOATBEPXKAAIOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TeOpUn

6.2

Mogenun TBEpHOro, JKUAKOIO M razoo0pa3HOro
coctosiHu# BemiecTBa. Kpucramnmueckue u amopdHbie

TCJ1a

6.3

6.4

OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON

Teopun

CmaynBaHue 1 KalmWJIISIPHBIC ABJICHUA

6.5

6.6

TennoBoe pacmIMpeHne U cKaTue

Temnepatypa. CBs3b TeMIepaTypbl CO CKOpPOCTBIO

TCIIJIOBOI'O ABUXXCHUA YaCTHUIL




Buyrpenuss JHEPTHUsL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIUIoNepeaadya U COBEPIICHUE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YEHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernnmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
611 [lnaBneHue ©W  OTBEpAEBaHHE  KPUCTAJUITMUYECKHUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBble ABUTATENIM U 3alATa
OKPYXaroIei Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJIOBBIX MPOIIeccax
[TpakTudeckue paboOTHI:
H#H##Par###OnbITEI TI0 OOHAPYXKEHUIO JCHCTBUS CHIT
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
###Par###0NbITBl 110 BBIPAILIMBAHNIO KPUCTAIOB
6.17 IIOBAPEHHOM COJIM WK caxapa.

#HHPar###ONBITEI 10 HAOMIONEHUIO  TEIUIOBOTO
pacuIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
###Par###Onpenenenue qaBieHus Bo3ayxa B OaJuioHe

HITPHILIA.




#HHPar###OnbIThl, NEMOHCTPUPYIOLUIUE 3aBHUCHUMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

###Par###1 poBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B Pe3yabTaTe TEIUIoNepeaadynd U padoThI
BHEILIHUX CHIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOJBIL.
#H##Par###OnpeneneHue KOJINYECTBA TETJIOTHI,
MOJIYYEHHOTO BOJIOM TpPH TEIUIOOOMEHE C HarpeThiM
METATMYECKUM LUITUHAPOM.

#HH#Par###Onpenenenue  yaeiabHOM  TEIIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
##H#Par###0npenencHue OTHOCUTEIbHONW BIIAXKHOCTH
BO3/1yXa.

###Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAJTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCIa.

TexHuueckne yCTpONCTBA: KamWUIAPBI, I[PUMEPHI
MCII0JIb30BaHUsl KPUCTAIIJIOB, JKUAKOCTHBIN TEPMOMETP,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

Onextpuzanus Tell. J[Ba poja 3JeKTpUUECKHX 3apsi0B




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE noJie. HanpspoxkéanocTtsb

7.3 anekTpuueckoro nons. [lpuHunun — cynepno3unuu
AIIEKTPUYECKUX I0JIEH (Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia
DNEeKTpUYeCcKUii  TOK.  YCIOBHS  CYILIECTBOBaHUS

7.6
AIIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKa
HerictBus BIIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX U razax
Onektpuyeckas uenb. Cuna TOKa. DIEKTPUUYECKOE

7.8
HaIpsKEHUE
ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHoe

7.9
CONPOTHUBIICHUE BEILIECTBA

7.10 3axon OMa aJi yyacTKa Lenu
[TocnenoBarenbHOE W THApajuIEIbHOE  COEIMHEHHE

7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenua
DNEeKTpUYECKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM

7.13
sHepruu B ObITy. KOopoTKoe 3aMbIkanme
[TocTostHHBIE MarHUTHI. B3anmoielicTBrE MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

7.15
3HauYEHUE IS )KU3HU Ha 3emiie
OnbiT Opcrena. MarHuTHOE TOJIE  BJIEKTPUUECKOTO

7.16

TOKa. HpI/IMCHCHI/Ie QJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENICN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBiaeHUE  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. CriocoOsl MOJIy4eHUs
DIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTAaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIuun

[TpakTuyeckue pabOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUN TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW IEIHU
MIOCTOSTHHOT'O TOKa.

H3mepeHue u perylImpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HAPSDKEHUS Ha Pe3UCTope.

OnBITHI, JIEMOHCTPUPYIOIIIHE 3aBHUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TIpU
MOCNIEAOBATEIHHOM COEAMHEHUU [IBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapaIeIbHOM
CoeMHEeHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4Yepe3 pe3nucTop.
OnpeneneHre MOITHOCTH — DJEKTPUUECKOTO  TOKa,
BbIJIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOKQ, UAYIIETO Y4epe3 JaMIIOUKY, OT

HanpspkeHus Ha Held. Onpegenenue KIIJ[ narpeBatensi.




Hccnenosanue MAarHUTHOTO B3aMMOICHCTBUSI
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU HUX OOBEIUHEHUU H
paszaenenuu. McciienoBanue qeicTBUs 3JIEKTPUIECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHUIBI
B3aUMO/JICUCTBHUSI KaTYIIKK C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBUS MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.
KoncrpynpoBanue H U3y4yeHue paboThl
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITBI  TIO
HCCJICTOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUsS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE

SABJICHHUA B aTMocq)epe, QJICKTPHUUYCCTBO  JKHUBBLIX

7.21 OpPraHU3MOB, MAarHUTHOE TOJIe 3eMin, Apeii( MOI0COoB,
POJIb MATHUTHOTO TOJIS JUIsl KU3HU Ha 3eMiie, OIS pHOe
CUSTHUE
TexHu4eCcKne yCTPOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CUETUMK IIEKTPUUECKOM SHEpruuy,
S, AIIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTEeNbHbBIE
' AIIEKTPOIPUOOPHI (mpumepsr), AIEKTPUUYECKUE
MIPEeIOXPAHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUTATENb
MOCTOSTHHOTO TOKa, T€HEPaTOp MOCTOSHHOTO TOKa
9 KUIACC
Kon Kon
[IpoBepsieMbie PI€MEHTHI COACPKAHUS
paszznena AIIEMEHTa
8 MEXAHUWUYECKUE SABJIEHUA




Mexanndyeckoe JBHKEHHE. MarepuanpHas TOYKA.

8.1 Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUS
8.3 PaBHOMepHOE MPAMOJIIMHEITHOE ABUKEHUE
###Par###HepaBHoMepHoe NPAMOJIMHEHHOE
8.4 nBrkeHue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTD Tella pu
HEPABHOMEPHOM JBUKEHHUU
25 Yckopenue.  PaBHOyCKOpEeHHOE — MpsIMOJIMHEHHOE
' JIBUKECHHE
8.6 #H##HPar###CBoOoaHoe magenue. OusITel [ anuies
#H##Par###PaBHOMEpHOE JTBUKEHUE IO OKPYXKHOCTH.
8.7 [Tepuon u vactota oOpamenus. JlnnelHas u yriosas
ckopoctH. LleHTpocTpemMuTeabHOe yCKOPEHHE
8.8 [TepBbriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akon HeroToHa
8.11 HHHParf##] [pyHIMI CyTIeprO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ###Par#H##Cuna TpeHus: Cuila TPEHUs CKOJIbXKEHUS,
' CHUJIa TPEHHUSI ITOKOSI, IPYTHe BUJIbI TPEHUS
814 #HH#Parf##(Cia  TSOKECTH U 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIeHUs
815 JBuxenne mumaHer Bokpyr Connua.  Ilepsas
' KOCMHUYECKasi CKOpocTb. HeBecoMOCTh U neperpys3ku
216 PaBHOBecue MarepuambHOW  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par###PaBHoBecHe TBEPIOTO TeJa C 3aKPEIIIEHHON
' OChI0 BpamieHust. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmmynsc Tena. 3menenue ummyibca. UMmyabsc cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi#HPar###PeakTHBHOE IBIMKEHHUE
8.21 Mexannueckasi paboTa U MOILITHOCTh




8.22

8.23

Pabota cun TskecTH, ymnpyroctd, TpeHus. CBs3b
SHEPIuu 1 paboThl

HOTCHHI/IaJ'IBHaSI SHEprusa TC€j1a, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbHas YHEPrUs CKATOU NMPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sueprus. Teopema o

KMHETUYECKOU SHEPruu
#H##Par###3aKoH COXpaHEHUSI MEXaHUYECKOM SHEPTUn

[TpakTuyeckue pabOTHI:

Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBUWKCHUS [IapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenue yCKOpeHuUs Tea Mpu PaBHOYCKOPEHHOM
JBY)KEHUU 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM  JIBKGHMHM  0e3  HadalbHOM
CKOpOCTH.

[IpoBepka THIOTE3BI: €CIHM TP PABHOYCKOPEHHOM
JBYDKEHUU 0€3 HayaJlbHOW CKOPOCTH IYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCET, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUTBI TpEeHUs
CKOJIbXKEHUS OT CHJIBl HOPMAJIBHOTO JaBJICHHS.
Ormpenenenne kodpPuIMEeHTa TPEHHUS CKOJIBKECHUS.
Onpenenenue KECTKOCTH MpyXuHbL. OnpenencHue
paboThI CHJIBI TPEHHS TPH PaBHOMEPHOM JIBIKECHHH
TeJa [0 TOPU30HTAIBHOM MoBepxHOCTH. OmpeaeneHue
paboTBl CWJIBI YIPYrOCTH NpU MOABEME Tpy3a C
UCTIOJIb30BAHUEM  HEMOJBI)KHOTO W TOABHMXKHOTO

OJIOKOB

8.28

du3ndeckue SIBICHUS B Ipupoac: MpHUIIMBEI U OTIIUBEI,
JABMKCHUC INIIAHCT Conaeynoi CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpPOWCTBA: CIOUAOMETpP, JAaTYUKHU

MOJIOKCHUA, pACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI
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9.1

KonebarensHoe JIIBUKECHUE. OCHOBHEIE
XapaKTEPUCTHKH  KOJcOaHWii: IEpHoja, dacToTa,

aMILIATY/a

9.2

MaremMatnyeckuii M IPYKUHHBIA ~ MasTHUKH.
[IpeBpamienre  sHepruM  OpuU  KoJeOaTEIbHOM

JIBIDKCHUN

9.3

94

9.5

3aryxatomue kosnebanus. BeiHyxkaeHHble KojaeOaHusl.

Pe3onanc

Mexaandeckue BoOaHBL CBOHCTBA MEXaHHYECKUX
BoiH. lIpomosnbHble M momnepeyHsle BOJHBL. JlIMHA
BOJHBEI W CKOpPOCTh e€  pacrnpocTpaHCHHS.
Mexanudeckre BOJIHBI B TBEPIOM TeJE, CEHCMUYECKHE

BOJIHBI

3ByK. ['poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wn¢pa3Byk U yiabTpa3Byk

9.7

[IpakTuyeckune pabOTHI:

OmnpeneneHre 49acTOThl M IepHoja  KojeOaHHi
MaTeMaTHYeCKOr0 MasTHHKA.

OmnpeneneHre 4YacTOThl W TepHoja KoieOaHH
NPY)KUHHOTO MasTHUKA

HccnenoBanue 3aBUCHMOCTH TepuoAa KojeOaHH
MOJIBEIICHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TepuoAa KojeOaHH
NPY)KHHHOTO MasTHHKa OT Macchl rpys3a. [IpoBepka
HE3aBHCUMOCTH  TIepuoja  KoiebaHuil  rpysa,
MOJIBEIIICHHOTO K HUTH, OT MacChl rpy3a U )KECTKOCTH
npyKuHbl. M3MepeHne  YCKOpPEHHSI  CBOOOIHOTO

naJieHus

9.8

du3nyeckue SABJICHUS B IprUpoOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceiicMUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHu4eckne yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI




101 DJIEKTPOMArHUTHOE MOJI€. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJH
10.2 [IIxana 37eKTPOMArHUTHBIX BOJIH
10.3 DOnekTpoMarHuTHasi nmpupoja cera. CKOpocTh CBETa.
' BonHoBEIE cBOMCTBaA cBETA
[TpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOMCTB SJEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TesehoHa
@dusnueckue SBICHUS B TNPUPOJAE: OHOIOTHYECKOE
10.5 IEUCTBUE BUJIMIMOTO, yIBTPaPHOIETOBOTO u
PEHTI€HOBCKOT'O U3JIy4CHUI
106 Texnuueckue yCTpOICTBA: UCIIOJIb30BaHUE
' AIIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBS3HU
CBETOBBIE SABJIEHUA
11.1 JlyueBas moneinb cBera. UcTouHMKH cBeTa
11.2 [IpsamosinHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
' OTpaXkKCHMsI CBETA
114 [Ipenomnenue cBeTa. 3akOH IPETOMIICHUS CBETa.
' ITostHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JIunza. Xop stydeii B IMH3e
116 OnTuueckas cucrema ¢oroannapara, MUKPOCKONa U
11 ' TejecKona
117 I'ma3 xak onrtnyeckas cucrema. bimM3opykocTe u
' JAJIIbHO30PKOCTh
118 Paznoxenue 6enoro csera B criekTp. OnbiTsl HprtoTOHA.
' CrnosxeHue CieKTpajabHBIX IIBETOB. Jlucmepcus cBeTta
[TpakTuyeckue paboOTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yria
11.9 OTPa)KEHHUsI CBETOBOIO JIy4a OT yIJla IIaJICHHUS.
###Par#H#113yuenne xapakTepUCTHK H300pa’keHus
IpeIMeTa B INIOCKOM 3€pKalle.
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###Par###lccnenoBanue 3aBUCUMOCTH yria
MPEIOMIICHUSI CBETOBOIO JIyda OT yrIjla MaJeHusi Ha
TPaHUIIE «BO3IYX — CTEKIIO».

###Par### lonyuenue W300paKEHHA € TIOMOIIBIO
coOUparoIIel JTMH3BL.

###Par###OnpenencHue (QOKYCHOTO pPaCCTOSIHUS |
ONITHYECKOMN CHIIBI COOMPAIOIICH TUH3BI.
###Par###OnbITEl IO Pa3JI0KEHUIO OEoro CBeTa B
CIIEKTP.

#H##Par###OnbITHl 110 BOCIIPUATHIO LIBETA MPEAMETOB

npy UX HaOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

du3nyecKue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u

11.10 JlyHbl, 1IBeTa TeN, ONTUYECKUE SBJICHHS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
. TexHudyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' dboToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE SABJIEHUA
121 Oneitel Pesepdopna u mimanerapHass MoJeIb aToMa.
' Mogens aroma bopa
129 Hcnyckanve U moriomieHue cBera aToMoM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenue aromHoro sapa. HykioHHas wmojaenb
' aTOMHOTO siipa. M30Tons!
12.5 PannoaktuBHble npeBpamienus. [lepron nonypacnana
' ATOMHBIX s7IEP
126 S nepuble peakinu. 3aKOHbI COXPaHEHUS 3apsI0BOTO U
' MacCOBOT'O YUCE
OHeprusi CBsI3M aTOMHBIX siaep. CBs3b Macchl U
12.7
SHEPTrUuu
198 Peaknun cuHTe3a u genenust saep. VcrouHuku
' sHeprun CoJIHIA U 3BE3]T
12.9 Anepnas o»Hepretuka. JledcTBUE paJHOAaKTUBHBIX

PI3JIY‘-I€HPIﬁ Ha JXUBbIC OPIraHU3MBbIL




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB
U3JTy4CHHUS.

HccnenoBaHue TPeKOB: U3MEPEHHE SHEPIHMM YaCTULIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).

M3mepenue painoakTuBHOro hoHa

dusnueckue SBICHUS B INPUPOAE: €CTECTBEHHBIN
palMOaKTUBHBIN ¢om, KOCMHYECKHE TyqH,
palMOAaKTUBHOE M3JIydeHHE NPHUPOJIHBIX MHHEPAJIOB,
JICHCTBUE PAJMOAKTHBHBIX M3JIy4YEHUH HA OpPraHU3M

YCJIOBCKA

Texauueckue YCTPOﬁCTBaI CIICKTPOCKOII,

WHJVBHIyAJIbHBINA JO3UMETD, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NporpaMMbl OCHOBHOI0 0011ero odpa3zoanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAYYHOW  KapTUHE  MHUPAa;
cOPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUN O 3aKOHOMEPHOM
CBSI3H U MTO3HABAEMOCTH SIBIICHUI MPUPOJIBI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymoomeil pomu GUMKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 3BOJIOIUHU
(U3HYECKUX 3HAHWHM U UX POJIH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU KakK
crocobe CyIIeCTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUH CTPOCHUSI BEIIECTBA, O (PU3MUECKOM CYIIHOCTH SIBJICHUI
NpUpOAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3inyaTh SBJICHHUS TIO OINHUCAHUIO WX
XapaKTEpPHBIX CBOMCTB MU Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
NaHHOe (pU3MYECKOoe SBIICHUE; YMEHHE paclo3HaBaTh IMPOSBIICHUE
M3YYCHHBIX (U3UYECKUX SIBICHUI B OKPYXKAIOIEM MHUPE, BbIIEISA

UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSATUWHOIO armapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX NI pElIeHHUs YU4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOWCTBA Tes, (pU3WUYECKHE SIBICHUS W

MIPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIMPHUICCKUC 3aKOHLBL

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA T€lI U (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

Bnagenne ocHOBaMH METOJOB HAy4YHOIO TIO3HaHHUSI C Y4ETOM
coOutroIeHHst TTpaBui1 0€30MacHOro TpyAa: HabIroAeHne PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JTaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA U 3aIUCHIBATH €0 PE3YJIbTATHI, (POPMYIHPOBATH BHIBOBI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (Qu3nueckux
BEJIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0O MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI W AHAJIU3UPOBATH I10JyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOW IOTPEIIHOCTH Ppe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAJIBHBIX MCCIEA0BaHU;
CaMOCTOSITEJIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduMKoOB, YUUTBHIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIeA0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MarepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasl MOJIeIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIA

00BsICHEHUS] PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMl IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBA3U
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢u3nueckux SBICHUM, (PU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHnne pemath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHUN),
WCTIONB3YSl 3aKOHBI U (OPMYJBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCIIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI M (OPMYIIBL,
HEOOXOUMBIE TSI €€ PEIICHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJAHHEIE,
MPOBOJIUTH PACUYETHl U OLIEHUBATH PEATMCTHUYHOCTH MOJIYYEHHOTO
3Ha4YCHHS (PU3NIECKON BEIMUYNHBI; YMEHHUE OMIPEICIIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOHy‘lCHHOﬁ IIpH pCHICHUU 3aJa4r




YMeHHne XapakTepu3oBaThb MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIb3Ys 3HAHUS O
CBOMCTBaxX (DM3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
YCTPOWCTBAMH, COXpPAHEHHsS 370pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TIOBEIEHHUS B OKpPYKAIOWIEH cpene; NMOHWMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COepX)aHUs C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJIyYeHHON HWH(GOpPMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHUE HCMOJIb30BAThb  IPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUil HAYYHO-IOMYJISIPHYIO JINTEPATypy
(hU3UYIECKOTO COMEPIKaHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wnrtepner; BiameHue 0a30BBIMM HaBBIKAMU MPeoOpa3oBaHUs
vHpOpMalUi W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOINEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'J I1O

DOU3UKE
Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
1 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. Cucrema orcuéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEepHOE JBUkeHHe. CpeaHss ckopocTs. Popmyna ass
1.2 BBIYHMCIICHHS CpeiHeN CKopocTH: vV = S/t
PaBHOMepHOE MpsMONUHEITHOE IBH)KEHUE. 3aBUCUMOCTh KOOPJMHATHI TEJa OT
BPEMEHH B CITydae paBHOMEPHOTO MPSIMOJMHEHHOTO JIBHKECHUS:
13 xX(#)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIHH CKOPOCTH, MPOEKIUU
MEepPEeMEIICHUS, TyTH, KOOPAWHATHI TIPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpPAHMHATHI Tella OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIUHEHHOTO JIBUKCHHSI:
2
Sy =vy, s+ ay= ;
2
Dopmynbl AN TPOEKIUH TepeMEIIeHUs, TPOEKIUU CKOPOCTH U MPOEKIIUN
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUH:
2
1.4 .sx(a‘)=vﬂx-r+ax-?~
U.\'(f) =Up, T4, L,
a,(f) =canst,
szz - le: =la.s,
I'padvkn 3aBUCHMOCTH OT BPEMEHH IJisl MPOEKIUU YCKOPEHUS, MPOEKIUU
CKOPOCTH, TIPOCKIIMU IEepPeMENICHUs, KOOPJIUHATHl IMPH PABHOYCKOPEHHOM
MPSMOJTUHEIHOM JBUKCHUH
CBoboanoe nanenue. @opMysbl, OMHUCHIBAIONINE CBOOOIHOE MAJJeHUE Tea Mo
1.5 BEPTHKAIH (JBWKEHHE TeJla BHHU3 WJIM BBEPX OTHOCHUTEIIBHO IOBEPXHOCTH
3emnu). ['padmkm 3aBHCHUMOCTH OT BPEMEHH MJIs TPOCKIUU YCKOPCHUS,




MNpOCKIHUU CKOPOCTHU M KOOPAWHATHI IIpHU CBO6OILHOM nmaaCHuM TCjia II0

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BKKEHHS Tela MO OKpyxXHocTu. Hampapnenue
CKOpPOCTH.

@dopmysa A BBIUUCICHHUSI CKOPOCTU Yepe3 paiuyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YycKOpeHue. HampaBieHue UEHTPOCTPEMUTENBHOTO

yckopeHusi. @opmyiia JJ1s1 BBIYUCICHUS YCKOPEHUS:

1.6
2
a. - L
"R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpaICHUS:
V= 1
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 v
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

1.11

CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH

Ha TCJI0

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




TpCHI/Ie IMMOKOA U TPCHUEC CKOJILIXKCHUS. CDopMyJIa AJI1 BBIYUCIICHUA MOYJISL CUJIbL

TPCHUA CKOJIBXXCHUA!

F_=u-N
1.12 p=H
Hedopmarus tema. Ympyrue u Heynpyrue aedopMmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe TsaroTeHne. 3aKoH BCEMHPHOTO TSATOTCHUS:
My -4
F=G. 1 _2
'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
1.14
dopmyina A BEIYUCICHHUS CHIIBI TSHKECTH BOJIW3W moBepxHocTH 3emun: F =
mg.
Jpmwxenue rianet Bokpyr Conaia. [TepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHast (pr3nyeckasi BeIMIMHA.
1.15 =m0
Nmnynbce cucteMsl Teil. M3menenne ummnyinbsca. IMITynbe cuibt
3aKOH COXpaHEeHUsI UMITYJIbCA JIJISl 3AMKHYTON CHCTEMBI Tell:
1.16 P=myU, iUy =const
PeakTuBHOE IBUXKEHME
Mexannyeckas padota. @opmMyra Jjisi BEIYUCICHHS paOOThI CHJIBI:
A=Fscosu
MexaHnuecKasi MOIIHOCTb:
1.17
A
N==
I
L18 Kunernueckas u noteHIManbHas sHeprus. @opmyia s BHIYUCICHUS

KUHETUYECKON YHEPIUH:




HIUE
By

TeopeMa 0 kuHeTHUeCKOU dHeprun. Popmyra s BBIYMCICHUS

MIOTEHLIMAJIbHON YHEPIUM TENa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas dJHEeprus:

E=E;+E p
119 3aKOH COXpaHEHUs1 MEXaHUYeCKOH 3Hepruu. @opmyiia Jisl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHUE CHJI TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKON SHEPTUHU MPU HATUYUMUU CUIIbI TPEHUS.
[IpocThie MexaHU3MBbI. «30JI0TOE MTPABUIIO» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIN 1 HenoABWKHBIN Ooku. KIT/] mpocThix MexaHH3MOB,
n= Aummnaa
A‘S&TIMHH
JlaBiieHure TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
P= 5l
JlaBnenue raza. ATMOocepHOe TaBlIeHUE.
121 IMuapocTaTdeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMyia 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+Dp,
1.22 3axoH [lackans. 'mapaBnudeckuii mpecc
123 3akoH Apxumena. Dopmyrna s ONPENCSICHUS BBITAJKUBAIOUIEH CHJIBI,

JEUCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KUIKOCTDb WM T'a3:




1.24

1.25

1.26

1.27

1.28

F A T pgv
VCJIOBI/Ie IIJIaBAaHUA TCJ1A. HHaBaHI/Ie CYIOB H BO31YXOIIJIaBaAHUC

Mexannueckue KoyeOaHusl. AMIUTUTyJa, MEPUOJl W YacTOTa KOJeOaHWH.

dopmyia, CBSI3bIBAIONIAS YACTOTY U EPUOJ KOJICOAHUIA:

MareMatnueckuii M TNpYKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu mpu

KoJie0aTeIbHOM JBHXCHHUHU
3aTYXEIIOH_[I/IC KOJIEOaHHSI. BBIHY)KILGHHLIC xonebanus. Pe3onanc

MexaHHU4YeCcKHUe BOJIHEI. HpOI[OJ'ILHLIe H IIOIICPCUHBLIC BOJIHEI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

L=uv-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0B01>i BOJIHBI Ha I'paHUIIC

nByx cpen. MH(dpa3Byk u ynbTpa3Byk

1.29

IIpakxmuueckue pabomul

W3mepenune cpeiHel IJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL; KO3((PULIMEeHTa TPEHUS CKOJIbXKEHUS; paObOThl CUJIbI TPEHMSI, CHUJIIBI
YIIPYTOCTH; CpelHel CKOPOCTH JBMKEHUs OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHUsi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA,; 4YacTOThl W IepHoia
KoJe0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
palboThl CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanue 3aBUCHUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYyXKEHHON
4acTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT po/ia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsT OpycKa OT yrila HaKJIOHA HalpaBIISIONICH;
nepuo/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJe0aHui MPYKMHHOTO MasgTHHUKA OT MAaccChl Ipy3a U JKECTKOCTH HPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHojJa KojJeOaHUl HUTSHOTO MasiTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara




Qusuueckue A6leHUs 6 npupode: TPUMEPHI IBIKEHUS C PA3IUYHBIMU
CKOpPOCTSIMH B )KMBOW U HEXXHUBOU MPUPOJE, NICHCTBUE CUIIBI TPEHHS B IPUPOIE

U TCXHUKC, IPUIMBbBI U OTJIUBLI, ABUXCHHUC IIJIAHCT ConaeuHoM CHUCTCMBI,

130 PEaKTUBHOE JBM)KEHHE XKUBBIX OPraHU3MOB, pblYaru B TeJle YeJIOBeKa, BIUSIHUE
aTMOC(EepHOTrO JaBJIEHUS HA XUBOW OpPraHW3M, IUIaBaHHE PBIO, BOCIPUSATHE
3BYKOB JKUBOTHBIMHU, 3€MJIETPSACEHHE, CEICMUYECKHUE BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoticmea: CIUJOMETP, NATUUKU TOJI0XKEHUS, PACCTOSHUSA U
YCKOPEHHUs, JAMHAMOMETp, MOJIIWIHUKN, PAaKEeThl, pblYar, IMOABIKHBIA |

131 HEMOJB)KHBIA OJOKH, HAKJIOHHAsI IUIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY,

' cooOmrarmmecs CoCypl, yCTPOMCTBO BOJOIPOBOAA, THIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, 3XOJoT,
WCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISAPHO-KHHETHYECKOW TEOPHH  CTPOSHUS

2.1 BellecTBa. Mojenu TBEPAOTo, )KUIAKOTO U ra3000pa3HOro COCTOSIHUIN BELIECTBA.
Kpucranmuueckue u amopdHbIe TeIa

55 JlBwxkeHue wvactul BemiecTBa. CBsA3b CKOPOCTH JIBUXKEHHS 4YacTUI C

' TeMmeparypoil. bpoyHoBckoe aBmxenue, iMppy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBICHUS

24 TenioBoe paciimpeHue u cxxarue

2.5 TerioBoe paBHOBECHE

Yy Buytpennss sHeprus. Pabora u Temsomnepenada Kak crnocoObl M3MEHEHUS

' BHYTpEHHEH HEpPruu

2.7 Bunsl Tenonepeaaun: TEIIONPOBOJHOCTh, KOHBEKIIHS, N3Ty4eHUE
HarpeBanne wu oxmaxnaeHue ten. KonmuecTBo TemwioTel. Y aenpHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)

3aKOH COXpaHEHUsl SHEPrHMH B TEIUIOBBIX IpolleccaX. YpPaBHEHHUE TEIJIOBOIO
OanaHca:

29

Q+0, +..=0




2.10

2.11

2.12

2.13

2.14

2.15

2.16

Ucnapenue m konaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IPOLECCE
WCIapeHuss M KoHJeHcauuu. Kumenue KuIkKoCcTu. YIenbHas TemioTa

napooOpazoBanus: L = Q/m

Bnaxnoctn BO3yXa

[InaBnenne wu kpucramuzauus. V3MeHeHHe BHYTpPEHHEM OSHEpPruu IpU

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MJIaBICHUS

BHYTpeHHSISI OHCPIrus CropaHusa TOIIJIMBA. VYaenbHass TemiaoTa Cr OpaHHuA

TOIUIUBA: ¢ = Q/m

[Tpunnume! padoTe! TerioBeix asurateneii. KIT/ remioBoro qsurarens

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOTO IMJIMH/PA; KOJIMYECTBA
TEIUIOTHI, IOJIyYCHHOI'O BOJOW KOMHATHOW TeMIleparypbl (PUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIEH HarpeThlii LWIMHIpP, KOJWYECTBA TEIUIOTHI,
OTJ@HHOTO HArpeThIM IWJIMHIPOM, IOCIE OIYCKaHUs €ro B BOJY KOMHATHOMN
TEMIIEpPATypbl; OTHOCHUTEIbHOW BIAXKHOCTH BO31yXa; YAEIbHOM TEIUIOTHI
IUIaBJIeHNs JbAa. MccrnenoBaHwe M3MEHEHMsI TEMIIEpaTypbl BOJBI  IpU
Pa3IMYHBIX YCIIOBUSX; SIBJIEHMS TEIJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U
ropstuel BOAbI; IPOLECCA UCITAPEHMUS

Du3zuyeckue a61eHUsl 8 npupooe: TIOBEPXHOCTHOE HATSHKEHNE M KalWJUISIPHbIE
SIBJICHUSI B IIPUPOJIE, KPUCTAJLIBI B NIpUpoe, nznydenue CoiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, NHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue  ycmpoucmeéa:  KalWJUIAPBL,  TPUMEPBl  HCIIOJIb30BAHM
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATYUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEh

BHYTPEHHETO CTOPAHHUS
SJIEKTPOMATHUTHBIE SABJIEHUA
OnexTpuszanus Tei. J[Ba BUIa 3JEKTPUUECKUX 3apsiioB
B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3aKOH COXpaHEHHUS DIIEKTPUUYECKOTO 3apsiia




Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpudeckoro mnouns. [IpuHiun

34
CYNEPIO3UIMHU IEKTPUUECKHX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snexrtpudeckux 3apsnoB. JlelCTBHE 3JIEKTPUYECKOrO IIOJIS HA
JJIEKTpUYECKUe 3apsAabl. [IpOBOAHUKH U TUDIIEKTPUKU
[TocTostHHBIN AneKTprUecKuil TOK. JledcTBus aneKkTpruieckoro Toka. Cusa Toka.
Hanpsoxenue.
3.6 I'=q/t,U=A/q
DNEKTPUUECKOE COIPOTUBIICHUE. Y AETBHOE IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R = pl/S
3akoH OMa i yyacTka anekrpudeckoit uenu: I = U/R
3.8
ITocnenoBarenbHOE COETMHEHNUE IPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamrensHOE COEIMHEHNE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U:1=1+1.; Rzi.
- - 2
CMeniaHHble COEJUHEHNS IPOBOIHUKOB
Pabota u MoutHOCTb 35eKkTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoyns — Jlenmna:
3.11 :
. O=I"-R-t
312 OneiT Opcrena. MarHuTHOEe MOJ€ NPSIMOTO NPOBOJHMKA C TOKOM. JIMHMM
MarHMTHON MHIYKIIUU
313 MarsnuTHoe I10J€ IIOCTOSSHHOTO Mar"ura. B3auMonencTBue ITOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JISI HA IPOBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBneHue 3neKTpoMarHuTHON HHYKIUK. [IpaBumno Jlenma
3.16 Ipaxmuueckue pabomol




W3mepeHue  AIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTHU
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOr0 TOKA.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIEIO B IPOBOJHHUKE
(pe3ucTopsl, JaMI04Ka), OT HaIlPsKEHHsI Ha KOHIaX IPOBOIHUKA; 3aBUCUMOCTH
COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YII€IIbHOTO CONPOTUBIICHHUS.

[IpoBepka npaBmiia i 3IEKTPUUECKOTO HAIPSYKEHUS IIPU MTOCIIEI0BATEIbHOM
COEJIMHEHUH IPOBOAHUKOB; MpPaBUIA I CHJIBl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEAMHEHNU IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 8 npupode: DIEKTPUUYECKHE SBICHHUS B armocdepe,

3.17 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE 10J1e€ 3eMJId, Ipei( MOII0CcoB,
PO MAarHUTHOTO TIOJIS TS KU3HH HA 3eMIle, OJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK DJEKTPUYECKOH HHEPIuu, HIIEKTPOOCBETHTEIbHBIE IPUOOPSI,

3.18 HarpeBaTelbHbIE AIIEKTPOITPUOOPHI (mpumepsl), AIEKTPUYECKUE
IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb IOCTOSHHOIO TOKa,
TeHePaTOp MOCTOSHHOTO TOKA

3.19 OnexTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyaeBas mojens certa. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA

3.23 Hucnepcus cseta

324 JIunza. Xox nyueit B mun3e. OKycHOE paccTOsHUE JMH3bL. OnTrudeckas cuia

. muH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucreMa. Onruyeckrue npruOopbl
IIpakmuueckue pabomul
###Par#t#l13mepeHrne onTHYECKON CHiIbl coOuparomiei JUH3bI; (HOKYCHOTrO
paccTosiHUsL coOuparoIieil IMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa
1 1300paXKeHHsI, KOT/1a IPEMET PACIOJIOKEH B IBOWHOM (hOKYcCe), ToKa3aTess

3.26 MPETOMJIEHHUS CTEKJIA.

###PartH##lccnenoBanre CBOKWCTBA M300paKEHUs, MTOTYYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHUS (DOKYCHOTO PACCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCHMOCTH yTJa MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJeHUs Ha

Ir'paHHUIC «BO3AYX — CTCKIIO»




Qusuueckue senenus 6 npupode: 3armenus Comnna u JlyHbl, 1BeTa Tel,

327 ONTHYECKHUE sABJIeHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
308 Texuuueckue ycmpoticmeéa: OYKH, IepHUCKor, ¢doToanmnapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
i1 PamnoakTuBHOCTE. AJba-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmana
42 Omnwitel Pesepdopna mo paccesnuro anba-yactuu. [lnanerapuas mopens
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30TombI
4.4 [lepuon monypacnaga aTOMHBIX 7P
4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAI0BOr0 U MacCOBOTO YHCEN
Qu3zuyeckue s6NeHUs 8 Npupode. €CTECTBEHHBIN paauoaKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIY9d, PAJUOAKTUBHOC W3IYYCHHE MPUPOIHBIX MHHEPAIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITy4YE€HUN Ha OpraHU3M YeJOoBeKa
47 Texuuueckue ycmpoticmea: CIeKTPOCKOII, UHIUBUAYAIbHBIN JO3UMETp, KaMepa

BI/IJII)COHa, AACpHad SOHEPreTuKa




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

®dusmka: 7-knacc: 6a30BbIid ypoBeHb : yueOHuKk / . M. Ilepeimkun, A. U. UBaHoB. — 5-¢
u3 ., crep.-Mocksa: [Ipocsenienue, 2025.

®dwusuka. 8 knacc : yueOHuk : B 2 actax / JI. D.I'eanenmreiin, A. A. bynarosa, 1. H.
Kopuunses, A. B. Komkuna; nox pen. B. A. OpinoBa. — 3 uzn., crep. — Mocksa :
[Ipocsemenue, 2022

®duswmka: 9 knacc : yueObnuk : B 2 vactsx / JI. 3. 'ennenmreitn, A. A. bBynartosa, 1. H.
Kopuunbes, A. B. Komkuna; nox pea. B A. Opnosa. — 4-e uza.,ctep. — Mocksa :
[Ipocsemenue, 2023.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

dwusuka. 7 kiacc : yaeoHo — metoauueckoe nocooue / A. E. Mapon, E. A. Mapon. 3 — u3z.,
crepeoturl. — M. : [lpoda, 2016.- Iunaktuueckue MaTepuabl.

dwusuka 8 kirace : yaebHo — MeTonudeckoe mocooue / A. E. Mapon, E. A. Mapon. 3 — u3z.,
crepeoturt. — M. : Ilpoda 2016.

®dusuka 9 kiace : yuebHo — meronudeckoe nocooue / A. E. Mapown, E. A. Mapon. — M :

Hpoda, 2014.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bu6mmoreka [IOK
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