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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE MOJOXXEHUU M TpeOOBaHWUU K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétom (denepaibHON pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

CopepxaHue mnporpaMMbl Mo (u3MKe HanpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYaIOIIMXCS W OPTraHU3alUI0 H3YYCHHS
GbU3NKKM Ha NEATeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke yduThIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanuzaiuu TpedoBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yJbTaTaM O0yUueHUs, a TaKKe
MEXKIMPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma o (u3uKe ycTaHaBIMBAET paclpeesieHre YueOHOro MaTepuaa
1o rojaM o0ydeHus (Mo Kjaccam), IpejyiaraeT MPUMEPHYIO MOCJIeI0BaTeIbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACPKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O Y4EOHOMY IIPEIMETY .

dusnka SIBIAETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEeIMETOB, MOCKOJIbKY (PHU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U
SBJICHUH, W3y4yaeMbIX XHUMHEH, Ouosoruedt, acrpoHomuend u ¢GU3HIECKON
reorpa¢eli, BHOCHUT BKJIaJ B €CTECTBCHHOHAYYHYIO KapTHHY MHpa,
IpeIoCTaBiIsieT HauOosee sICHble O00pa3lbl MNPUMEHEHUS HAYYHOTO MeToja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YEeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna w3 THaBHBIX 3a7a4 (PU3UYECKOTO 0Opa30BaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHMM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne Qusukun Ha 0a30BOM YpOBHE TMpEIIONiaracT OBJIAJICHHE
CIEIYIOUIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

e HHTEPHPETHPOBATH  JAaHHBIE U  MCIOJb30BaTh  HAy4YHbIE
J0Ka3aTeIbCTBA JUIs OJYyYEHUS BHIBOJIOB.

[lemn wsyueHus GU3NKKA HA YPOBHE OCHOBHOrO 00mero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHus ydeOHoro mnpenmera «Duszmka» B
oOpa3oBareibHBIX opranusauusx Poccuiickoit ®enepanuu, peanu3yroumx
OCHOBHBIE  00I11€00pa30BaTENbHbBIE MPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnerun MunucrepcTBa npocsenieHust Poccutickoit denepannu (MpoToKoJI OT 3
nexadpst 2019 r. No [1K4BH).
Heaun nzyyenus pusnku:

NpUOOpETeHNE WHTEpeca W CTPEMJICHHS OOYYalomuXCsi K HaydHOMY
W3YUYCHHUIO TPUPOIBI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJI€ TTO3HAHUSA U (PopMUpOBaHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHHA O POIM (U3MKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJACTABICHHUH O  BO3MOXKHBIX  cdepax  Oymymiei
podeCcCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHOHN ¢ (DU3MKOM, IOJTOTOBKA K
JaJbHEHIIIeMy 00yYCHHUIO B 3TOM HaIpaBIICHUH.

JlocTrKeHHME 3TUX IIeJIeld MPOorpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1iero o0pazoBaHusi 00ECIIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETEeHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DM3MYECKUE SIBICHUS C
MCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHMIIMX pPACYETHBIX 3aaad4 ¢
HCIIOJIb30BaHUEM duznyeckux MoOJIeTeH, TBOPYECKHUX "
MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0AAaTh MIPUPOHBIC SBIICHUS W BBIMOJIHATH OMbBITHI,
nabopaTtopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIHHBIX MPUOOPOB;

OocBOeHHE MPUEMOB PabOTHI ¢ MH(MOpMaIuel GU3NIECKOro COACpKaHuUs,
BKJIOYast UH(POPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSIX (PU3MKH, aHATU3 U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu MpoPecCUOHATBLHON eI TEIbHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUAX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HeZIelN0), B 8
Kiacce — 68 vacoB (2 yaca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[Ipennaraemslii B mporpamme 1o (u3nuKe NepeyeHb J1adopaTOpHBIX paboT u
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEIb JeJIaeT BHIOOP MPOBEACHMUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jarommxcs, CUcKa IKCIEPUMEHTATBHBIX 3aJlaHUl, MPEAJIaraeMbIX B paMKax
OCHOBHOTI'0 TOCYJapCTBEHHOT'O 3K3aMEHa M0 (U3HKE.



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOILEr0 MUPA.

®usuka — Hayka O npupone. SBieHus npupoabl. PU3NUECKUE SBJIECHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. Duznyeckue
npudopsl. [lorpemHocts u3mepenunil. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKd U3y4YalOT MPUPOAY.
EcTecTBeHHOHAYUYHBII METOJl TO3HAHUWA: HAOIIOJECHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHHE THIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TMIIOTE3, OObSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN C TOMOILIBIO MOJENEH.

Hemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, JJICKTPUUYECKUE, MAarHWTHBIC, CBETOBBIC
SIBJICHUS.

2. ®duznueckue nMpuOOPhl U MPOIEAypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue 1EHbI JEICHUS Kbl U3MEPUTEIBLHOTO MpUOopa.
2. HM3mepenue paccTOsIHUN.
3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OnpeneneHue pa3MepoB MaJlbIX TEN.
5. M3mepenue Temieparypsl HpH TOMOIIHU >KUJIKOCTHOTO TEpMOMETpa U
JlaTYuKa TeMIIEepaTyphl.

6. IIpoBeneHue uccienoBaHUsl MO MPOBEPKE TUIIOTE3bl: JAJIbHOCThH IMOJETA
IapuKa, MymeHHOr0 TOPU30HTAIBHO, TeM OOJIbllle, YeM OOJIbIlle BHICOTA
MycCKa.

Paznen 2. IlepBoHayaibHbIe CBeICHUA 0 CTPOEHUM BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OMbITHI,
JTIOKa3bIBAIOIIHNE TUCKPETHOE CTPOCHUE BELIECTBA.

JBmwxkenue dacTtui, BemecTBa. CBS3b CKOPOCTH JIBUKEHUS 4YaCTUI[ C
temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelictBue 4acTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, KUJKOCTEN U TBEPIBIX
(KpucTauIM4ecKkux) Teja. B3auMocCBs3b MEXJy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSIX MU UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue muddysum.
3. HaGmionenue — siBmeHui,  OOBACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTaJKUBAaHUEM YACTHUII BEILIECTBA.

Jlabopamopnwie pabomuol u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSA0B (C  HCIOJIb30BaHUEM

dboTorpaduwuii).
2. OnbITHI 10 HAOIIOACHHUIO TEIIOBOIO PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSAKEHUS.
Pa3nen 3. JIBuskeHHe U B3aUMo/ielicTBHE TeJl.
MexaHnnueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM IBM)KEHUH. Pacuér mytu u
BPEMEHHU JIBUKEHUS.
SIBneHue wWHepHuU. 3aKOH HMHEpIUM. B3auMoJercTBHE Tel Kak IpUYHMHA
M3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJl B €AMHHUIIE
00BbEMa BEIECTBA.
Cuita Kak XapakTepucTUKa B3aumojaeicTBus Teia. Cuiia ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJICHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cuin. Cuna TpeHus.
TpeHune CKOIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HabGmropenne MexaHMYeCKOro JIBUKEHHUS TeTa.
2. M3MepeHune CKOpOCTH NPSAMOJIUHENHOTO IBUKECHUSL.
3. HaOnroneHue siBiIeHUSI UHEPLIUH.
4. HaOmroeHre n3MeHeHUs! CKOPOCTH MTPHU B3aUMOJIEHCTBUU TEN.
5. CpaBHEHHE MaccC MO B3aUMOJECHCTBUIO TEN.
6. Cno)keHue Cui, HaPaBJIEHHBIX 110 OJHOU HPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTU PAaBHOMEPHOTO JIBUKEHUS (IIapuKa B >KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIISI M TaK J1ajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBXKEHHsS OpycKa WM IIapuKa IO
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHUs (aedopmManiun)
MPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paszpnen 4. /laBiienue TBEPABIX TeJl, dKMAKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBIIICHUS U yBEIHMYCHUS JaBieHUs. [[aBnenue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEéma, Temmeparypbl. [lepenaua maBneHwus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W raszamu. 3akoH Ilackams. [IHeBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJIKOCTH OT TiyOwHBI. ['mapocratnueckuit
napanokc. Coobmarommecs cocyapl. [ uapaBindeckue MEXaHU3MBbI.

Atmocdepa 3emun u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aAymHON oOonouku 3emiu. OnbeiT Toppuuennu. M3mepenuwe armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t u3MepeHus: aTMOChHEPHOTO JTaBICHUS.

[elicTBue KUAKOCTH U raza Ha MOrpyKEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a oT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaromyecst CoCyIbl.

['mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EpHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKHABAIOIIEN CHIIBI BECY BBITCCHEHHOMW JKHJIKOCTH.

8. YcnoBHE IUIaBaHUS TEJI: IJIABAHWE WJIM MOTPYKEHHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEMN TENa U JKUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHne  BBITAJIKUBAIOWIEW CHIIBI, JCHCTBYIOIIEH Ha  TEJNO,
MOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnpIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHUBAIOLIEH CHUJIBI,
JEUCTBYIOLIEH Ha TeJlI0 B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMerpa WIM KOHCTPYUPOBAHUE JIOOKU U
onpeneneHue e€ rpy30noabEMHOCTH.

Pa3znesn S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanundeckast padota. MOLIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHMe mpaBWiIa paBHOBECHs] pblyara K OJIOKY.
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«3onotroe mnpaBuio» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdyeckas MW NOTEHUMAJIbHAs DJHEPIUs.
IIpeBpaleHre 0OTHOTO BH/IAa MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnwie pabomuol u onvimol.

1. Omnpenenenue pabOTHl CUIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHHH TeEJa

10 TOPU3OHTAJIBHOW MOBEPXHOCTH.
2. HccnenoBaHue ycllOBUM PaBHOBECHS pblyara.
3. M3mepenue KII/] HaK1OHHOM TITOCKOCTH.

4. M3ydeHune 3aKOHA COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3zpnes 6. TenioBbie iBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJeKyd. OMNbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKOU TEOPHUU.

Mogenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra30B, KUIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJEKYISIPHO-KUHETUYECKOM TEOPUHU.
CMmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEmIOBOE pacClIMpPEHUE U CKATHE.

Temmneparypa. CBsi3pb TemMmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBHXKCHUS
yactull. BHyTpeHHssa »sHeprus. CrnocoObl W3MEHEHUSI BHYTPEHHEH SHEPIHH:
Terronepeaaqa U COBEpLICHUE paboThI. Buner TEIJIONEPENAUHN:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KomnuectBO TemnoTel. YaenbHas TEIIOEMKOCTH BEIlECTBA. |e€mIO00MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oamanca. [lnmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHxaeHcaums. Mcmapenue. Kunenue. YiaenbHas TtemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHS OT aTMOC(HEpHOro
JTaBJICHMUS.

BnaxnocTe Bo3ayXxa.

DHeprus TOIUIMBA. Y IeJIbHAS TETIOTA CTOPAHUSL.

[Tpuniuner padotel TernoBbix nsurateneil KIIJ TemmoBoro asuratens.
TennoBple IBUTaTENN U 3aIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHMS U MPEBPALIECHUS SHEPTUHU B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO ABUKEHUS.
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Habmonenne nuddysun.

HaOGmroienre siBjeHni cMaurBaHUsI ¥ KaITWIISIPHBIX SIBJICHUH.
HaGmroieHre TemioBoro pacumpeHus Tel.

N3meHeHnne naBieHus rasa Mpu M3MEHEHHM O0ObEéMa M HAarpeBaHUM WIH
OXJIAXKCHUMU.

[IpaBuita u3MepeHus TemMIepaTyphl.

Bubl Teronepenaym.

OxJaxaeHue Npyu COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHr# padOThl BHEITHUMHU CHUIIAMH.

. CpaBHEHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

. HaOmronenue KumeHus.

. HaGmronenue mocTossHCTBA TeMITepaTyphl TIPH TJIABJICHUH.
13.

Mopaenu TEeIJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
OnBITHI 11O BBIPAIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOIIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH WU
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OaJJTIOHE HITTPUIIA.

OnbITB, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABICHUSA BO3AyXa OT €ro
00béMa M HarpeBaHUS WIIN OXJIAXKICHHS.

[TpoBepka runmoTe3bl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TEMIIEPaTyphI.

HaOnronenne uW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysbTaTe
TeruIonepeaayy U paboThl BHCITHUX CHJI.

UccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEIIMBAaHWUU XOJIOJHOW U
ropsiueu BOJIBI.

Omnpenenenue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEII0O00MEHE C HarpeThIM METAJINYECKUM LUIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Ornpenenenne OTHOCUTENbHOM BIIAXKHOCTH BO3yXa.

Ornpenenenue yaeabHOU TEIJIOTHI IUIABACHUS JIbJA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHMS.

OnexkTpuzauus Ten. [[Ba poma 3JIeKTpUUECKHX 3apsfoB. B3aumopeinctBue
3apsbKeHHBIX  Tenl. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onektpuueckoe mnojie. Hanpsok€HHOCTh anekTpuueckoro mnoiis. IIpuHuun
CYHEPHO3UIIUU IEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsii.
Crpoenne aroma. IIpoBOOHMKM M AWDJIEKTPUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DSJIEKTPUUYECKOTIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJKOCTSX U raszax.

Onektpuueckasds nenb. Cuna  Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBneHne NPOBOJHUKA. YENBHOE CONPOTHUBIIEHUE BemecTBa. 3aKkoH Oma
Jii ydactka nenu. [locinenoBarenbHOE M mapajsiebHOE  COSAMHEHHE
MIPOBOJAHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOTOo ToKa. 3akoH Jhxoymns—Jlenua.
DneKkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarautHoe nosie 3eMJIM ¥ €r0 3Ha4Y€HHE IS )KU3HHU Ha 3eMIIE.
Onmeir  Opcrena. MarHutHOe IOJNE  DJIEKTPUYECKOTO ToKa. lIpumenenwme
AJIIEKTPOMArHUTOB B TEXHUKE. [|eCTBUE MarHUTHOTIO I10JIS HA IIPOBOJHUK C TOKOM.
DNEKTpOJBUraTelib MOCTOSIHHOTO TOKa. VcHoJib30BaHHWE HIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuU. [IpaBuno Jlenna.
DNeKTporeHepaTop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOUN SHEPIUH.
DNEKTPOCTAHIIMK HA BO3OOHOBISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpur3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKast HHIYKIUSI.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsI0B.
[TpOoBOIHUKH M JTUDIICKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUN SJIEKTPUUECKOTO MOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JIericTBUSA DNEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJIKOCTH.
. ['a30BbIM paszps.
. I3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 371eKTpUIECKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH COIpOTUBIICHUN.
. B3aumopeicTBrE MOCTOSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTHU Pa3/I€JICHUS MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIIeKTPOABUTATENh TOCTOSSHHOTO TOKA.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON UHIYKIIWH.

Omnbrter @apages.

3aBUCUMOCTh HAIPABJIICHUS WHAYKIHOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBECHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

SRR

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JJNEKTPU3ALMKU TENl HWHAYKIHEH U MpH
COIPUKOCHOBEHUHU.

HccnenoBanre AEUCTBUS SJIEKTPUUYECKOTO IO HA MPOBOJHHUKU U
TDIIEKTPHUKH.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1[ENH MOCTOSHHOTO TOKA.
W3mepenne u peryJiupoBaHUEe CUIIBI TOKA.

N3mepenune u peryanpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3UcTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HAMIPSIKEHHS Ha PE3UCTOPE.

OnbITHI, J€MOHCTPUPYIOIINE 3aBHCUMOCTD AIIEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOMAId TOMEePEeYHOro
CEUEHMs U MaTepuaa.

[IpoBepka mpaBmiIa CIOXKEHUA HANPSHKEHUH TPU TOCIEI0BATEILHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CWIbl TOKa NPU NapaJICIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBbIAEISEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/[ narpeBaTesi.

HccnenoBanrie MarHUTHOTO B3aMMOJICUCTBHS TIOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHWUTHOTO TIOJISI  ITOCTOSIHHBIX ~ MAarHUTOB TP HX
OOBEMHEHUY U Pa3/ICJICHUN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONbITBI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI  B3aUMOJAECHCTBHS
KaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HallpaBJICHHS TOKAa B
KaTyIIKe.

18. MI3yueHue AeCTBUS MAarHUTHOTO TTOJISL HA MPOBOJAHUK C TOKOM.

19. KoncTpynpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEIS.

20. 3mepenue KII] anekTpoaBuraTeIbHOM yCTaHOBKH.

21. OnbITBIL TIO  KMCCIEAOBAHUIO SBJIEHUSI SJICKTPOMArHUTHON WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHUW 3HAYEHUS] W HAIMPABJICHUS HWHAYKIHOHHOTO

TOKaA.
9 KUIACC

Pa3znes 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe nBMKeHHE. MarepuanpHas Touka. (Cucrema OTcYéTa.
OTHOCHUTENIBHOCTP MEXAaHHYECKOro JABMKEHUSA. PaBHOMEpHOE HpPSAMOJIMHEHHOE
nBmxkeHue. HepaBHoMepHOe npsiMonnHENHOE ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJIMHENHHOEe JBukeHue. CBOOOIHOE
nageHue. OnsITel ['anunes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepuon u yvacrora oOparieHus.
JluneriHas v yrioBas CKOpocTu. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

Ilepsoiii 3ak0H HproTona. Bropoi 3axkon Herorona. Tpernii 3axkon HeroToHa.
[IpyuHIMI CyNepIIO3ULIMH CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUS CKOJIbKEHUS, CUjla
TPEHUS TIOKOS, IPyTre BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TITOTEHHs. Y CKOPEHHE CBOOOIHOTO
nageHus. Jlwkenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecomocTh U neperpysKu.

PaBHOBecue marepuanbHON TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJA C 3aKPEIVIEHHON OChIO BpamieHusi. MOMeHT cuibl. LleHTp TskecTH.

Nmnynec Tena. M3menenune umiynbca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYroCTH,
Tpenus. CBsa3b S3HEpruu U padboTsl. [loTeHIManbHas Heprus Tena, MOJHATOrO Haj
ITOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxxaTou npyxuHsl. Kunetnueckas
sHeprus. TeopeMa 0 KHHETUYECKOM IHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOMN
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUYKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tel

OTCYETA.
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9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHUE TyTel U TPAEKTOPUN ABUIKEHUS OJHOTO M TOTrO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HalGnronenue 1BM>XEHHs Tela IO OKPYKHOCTH.

HabGmronenne MexaHnuecKuX sSIBIICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA
«Temexkka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBUKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MAcChl TeJla U JEWCTBYIOLIEH HA HETO
CUJIBL.

HabGntonenue paBeHcTBa CHII IPU B3aUMOJIEHCTBUU TEN.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

Ilepenaua umirysbca npu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEII.

CoxpaHeHre UMITyJIbCa IPU HEYIIPYTOM B3aHUMOJIEVCTBUH.

CoxpaHeHue UMITyJIbca NPy a0COIOTHO YIPYIOM B3aUMOJCHCTBUU.
HabnroneHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON YHEPTrUu MPHU CBOOOHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKON SHEPTUU NIPU ABMKEHHUH TeEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomel u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEWIIEr0 paBHOMEPHOTO
JIBIDKCHUS IIIapUKA U TETIEHKKH.

OrnpeneneHue CpelHEel CKOPOCTU CKOJBXKEHUSI OpycKa WM JIBHXKEHUS
IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla NMPU PAaBHOYCKOPEHHOM JBUXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HavaJbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIKEHUU O€3
HayaJbHON CKOPOCTH ITyTH OTHOCSTCA KakK psJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEXKYTKH BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TpeHUsT CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue padOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBM)KCHHH Tela
M0 TOPU30HTAIILHON MOBEPXHOCTH.



10. Onpenenenue pabOTHl CHJIBI  YINPYTroCTH TMpH TMOABEME TIpy3a ¢
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydenue 3aKkoHa COXpaHEHUS YJHEPTHUH.

Paznen 9. Mexannuyeckue KoJie0aHUs U BOJIHbI.

KonebatenbHoe apmxenne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOaHUI: TIEpUO],
4acToTa, aMIUIUTyAa. MateMaTU4eCcKnil U NMpyKUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJIeOATETHLHOM JIBUKEHHUU.

3aryxatomue  koneOaHus.  BwiHyxkzaeHHble — KojeOanus.  Pe3oHaHc.
Mexanuyeckue BoJIHBL. (CBOWMCTBAa MeXaHMYEeCKMX BOJH. IlpomosibHblE U
nonepeyHble BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPaHEHMUS.
MexaHunyeckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTB 3BykKa M BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenune koseO0aHMil Ten MO JEWCTBUEM CHIIBI TSIOKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.
HaGmronenue BoIHY)ICHHBIX KOJI€OaHU U pe30HAHCA.
PacnipocTpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue 4YacTOThl M TMepUoJa KoJeOaHW MaTeMaTHYECKOro
MasTHHKA.
Omnpenenenue 4acTOThl U MepUo/a KoJieOaHH MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEPHOJIA KOJI€OAHUN MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HMccnenoBaHue 3aBUCMMOCTH MEepUoOia KoyieOaHU MPY>KMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Mepuoja  KoJeOaHHit
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Paszges 10. D1eKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJIEKTpOMarHuTHele  BOJHBIL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJIH. lcmonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. N3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJH C MOMOIIBI MOOHWJIBHOTO

TenedoHa.

Pa3pnen 11. CBeToBbI€ IBJICHUS.

JlyueBas  moxmens  cBeta.  Mcrounumkum ~ cBeta.  [IpsAmonuHenHoe
pacnpoctpanenue csera. 3atMenus: Connina u Jlynsl. Otpaxkenue ceera. [lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpejomiieHUs cBera. llonHOe BHyTpeHHee
OTpakeHHe cBeTa. VIcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonx onyueir B JnuH3e. OnTuyeckass cucrtema (Qortoamnmapara,
MUKPOCKONIa M Tejeckoma. ['ya3 kak onTuyeckass cucrema. Bian3opykocTs H
JAJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. Croxkenue
CIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxxenue cBera.

[Tonyuenne n300pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

OnTryeckuil CBETOBO/I.

Xox mydeil B coOuparonieil JinHs3e.

XO0J Iy4yer B pacCEeUBAIOIIEH JINH3E.

[Tomy4yenune n300paxeHu C MOMOIIBIO JTMH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaensp ria3za.

11. Paznoxxenue 6eoro cBera B CeKTp.

12. [lomy4yenune 6emoro cBeTa MpH CI0KEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanue 3aBHCHUMOCTH yTJIa OTPA)XKEHHSI CBETOBOTO Jiydya OT yrIJja
naJICHuUs.
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N3yuenue xapakTepucTuK n300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTia MPEIOMIIEHUsI CBETOBOTO Jiy4ya OT yrIJia
NaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlomyuyeHnue n300paKeHHI C TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Onpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI cCOOMparomei
JIVH3BI.

6. OIBITHI 110 PA3TOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnpITBI MO BOCHPUATHIO I[BETA MPEIMETOB NPU MX HAOIIOJIEHUU dYepes
[[BETOBbIE (DUIIBTPHI.

Pasznes 12. KBaHTOBBIC SIBJICHHS.

Omneitel Pe3eppopna v mianerapHas Mozenb atoma. Mogenbs atoma bopa.
Hcnyckanue u noranonieHue ceera aroMmoM. KBaHTel. JInHeHyaTsie CIEKTPBI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOIO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaanoaxkTtuBHbIE
npespamenns. [lepuon momypacmnanga aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBl COXPAHEHUs 3apsA0BOr0O MU MacCOBOTO YHCEI.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenus saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnas sHepreruka. JeWCTBHA pPagMOAKTUBHBIX M3JIYYEHUNM HA JKHUBBIC
OpraHU3MBI.

Hemoncmpayuu.

1. CnekTpbl U3IIy4EHUS U MOTJIOLEHHUS.

2. CHexTpsl pa3JIMYHbIX Ta30B.

3. CnekTp Boaopoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3ITYUEHUH.

6. Perucrpanus n3nydeHHsI NpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HabGmroneHue CIIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE DHEPTMM YacCTULBI [0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepenue paaroakTUBHOTO GoHA.

IHoBTOPUTEIHLHO-00001IIAKO U MOTYJIb.

[ToBTOpUTENHEHO-0000IAOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALMH
U 0000IIeHUs  MPEIMETHOrO  COACpPKAHUS U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YyUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (¢u3uKe I o0ydarouumxcs,
BBIOPABILIKX 3TOT yU4EOHBIN MpeaMerT.

[Ipy M3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEYMBAECTCS JTOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHMS



SBJIICHUNM TPUPOABl M TEXHHUKH, OBIAJCHUEC YMEHUSMU OOBSICHATH (U3HUECKHE
ABJICHUSI, NPUMEHSAS IIOJYyYECHHBbIE 3HAHUSA, pEIIaTh 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AESATEIBHOCTHBIM XApAKTEp JAHHOTO pa3jeiia peanu3yeTcs
3a CY4€T TOTO, UYTO OOyYalomuecs BBITIONHAIOT 3aJaHus, B KOTOPBIX WM
MpeaIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHATH
(dbu3uYeCcKue SIBJICHUS B OKPY’KAIOIIEH MIPUPOJI€ U MOBCEAHEBHON KU3HMU;

WCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUYECKUX SIBJICHUM, B TOM
YUCJIE 1JIA POBEPKHU THIOTE3 U MOJIYYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh Hay4YHbIE OCHOBBI HamOOJIe€ Ba)KHBIX JOCTHUKEHUUA COBPEMEHHBIX
TE€XHOJIOTUH, HATPUMEDP, MPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUIOB
SHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMAA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pe3yJIbTaTOB.

B pesynbrare nzyueHus pU3UKU HA YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs

y oOyuaronierocss 0yayT cpopMHUpOBaHbBI CIIEIYIONINE JIUYHOCTHBIC PE3YyJIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

- TIPOSABJIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOU
(u3nUECKON HAYKU;

- IGHHOCTHOE OTHOIIIEHUE K JOCTIKEHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHHEM JTOCTHKEHHM
bu3ukuy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIIPHUSITHE DCTETUYECKUX KauecTB (PU3MUECKOW HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

- OCO3HaHME UEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HHCTPyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEH COCTaBIAIOIICH
KYJbTYpBIL;

- pa3BUTHE HAay4YHOU JII0OO3HATENHLHOCTH, MHTEpEca K HCCIeA0BaTEeIbCKOM
NS TENbHOCTH;

5) ¢opvupoBaHus  KYJbTYPbI 3I0pPOBbSI M  JIMOIMOHAJIBLHOIO
0J1aronoJIy4ns:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpaza KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuUil O€30MACHOr0 MOBEACHUS Ha
TPaHCHOPTE, HA JIOpOrax, C 3JIEKTPUYECKHM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAITHUX YCJIOBHSIX;

- c(hOpMHPOBAHHOCTh HaBbIKa peQUIeKCHUU, MPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro YeIOBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTHUBHOE Yy4YacTHE€ B PEUICHWM MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHOM  OpraHuM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U



COITMAJILHOM HAIPaBIICHHOCTH, TPEOYIOIMMX B TOM YHCIe M (U3NISCKHUX
3HaAHUM;

e - UHTEPEC K MPAKTUUECKOMY M3YyUYEHHUIO podeccuit, CBsI3aHHBIX C (DU3UKOMT;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA

e - OpHUCHTAIUSI Ha TPUMEHCHHE (U3MYCCKUX 3HAHUW JUIS PEIICHUS 3a7ad B
obylacTh OKpy’Karoled cpeapl, TUIAHUPOBAHUS IIOCTYNKOB M OLECHKH MX
BO3MOJKHBIX TTOCJICACTBUMI VISl OKPY KAIOIIEH CPeIbl;

e - OCO3HaHHE TJI00ALHOIO XapaKTepa SKOJOTMUECKUX MpOoOIeM M MyTeu ux

pelieHus;

e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM CONHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHUCTBUU MPU BBINOJHEHUH HWCCIEIOBAHUN U
MPOEKTOB (HU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
OPYTHUX;

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATEeNbHOCTD;

e - MOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM YHCIEe (DOPMYITHPOBATH
U7IeH, TIOHATHUS, TUTIOTE3bI O GU3UIECKUX 0OBEKTAX U SIBJICHUSX;

e - OCcO3HaHHE JNe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTU
(duzuKy;

e - IUIAHUPOBAHHE CBOErO0 PAa3BHTHS B MNPHOOPETEHWH HOBBIX (PU3MUESCKUX
3HaHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

e - OIICHKA CBOMX JICUCTBHM C Yy4€TOM BIMSHUS Ha OKPYXXAIOIIYI Cpeiay,
BO3MOKHBIX IJI00aJIbHBIX MOCJIEACTBHIA.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbTaTe OcBOEGHHMS MpOTpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO
oO1miero oopazoBanusi y o0ydarornierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIFOYAIOIIKE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHYS,
KOMMYHUKATHBHBIC  yYHWBEPCAJIbHBIE  Y4YCOHBIC  JICUCTBUS,  PETYISTHUBHBIC
YHUBEpCAIbHBIC yICOHBIE TCUCTBUS.

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3oBble JJorndyeckue 1elicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKH OOBEKTOB
(s1BICHMIN);



yCTaHABJIMBAThH CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIIUNA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTHBOPEYHS B pacCMaTPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPH W3YYEHUU (PU3MUECKHUX
SIBIICHUH W MPOIIECCOB, JIENaTh BBHIBOJBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUN, BBIJBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJINYUH;

CaMOCTOATENFHO BBIOMPATH CHOCOO perieHus y4eOHOW (u3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BApUAHTOB pEIIeHUs, BHIOOp HamOolee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBble ucciieoBaTe/IbCKHue AeiiCTBUA:

MCITI0JI30BATh BOIPOCHI KAK UCCIEA0BATEIbCKUI MHCTPYMEHT NIO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN
(GuU3MYECKU HKCIEPUMEHT, HEOONbIIOE UCCIEeN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITeTbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MIPEATNOIO0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orbope WHPOpPMAIMU WIH JaHHBIX C yYETOM TPEJIOKCHHON y4ueOHOMH
(dbuznyeckoit 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B OPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMAIbHYI (opMy MpeacTaBlIeHUs
uHQOpMAIlMM W WUIFOCTPUPOBATh peEIIacMble 3a7add  HECIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU TpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

B Xoj¢ OOCYXJCHHS y4eOHOro maTepHalia, pe3yiabTaToB Jab0paTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa pEIIeHUE 3aJadd M TOJJICP’KaHUe
OJ1arokes1IaTeIbHOCTH OOIIEHNS;

COIOCTAaBIIATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
auayiora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABISATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOM M
WHIUBUIYyAIbHOW paboThl MpU PEHIEHWH KOHKPETHOW (U3MUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBATh JACHCTBUS
no e€ MOCTIKEHHUIO: paclpedensiTh poiH, OOCYXJIaTh MPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh Pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpAaBJIECHUIO W KOOPAWHHPYS CBOM JECUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaHIbI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CHUTYalUSX, TPEOYIOIIMX
TS penieHusT GU3NIeCKUX 3HAHUH;

OpUEHTHUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATHS  PEIICHUN
(MHIMBUAyaIbHOE, TPUHATHE PEIICHUS B TPYIIE, MPUHATHE DPEIICHUN
rpynmnoi);

CaMOCTOSTEIILHO COCTABJISITh AITOPUTM pelieHUs PU3NISCKON 3a/1aun WITH
IUTaHa HMCCIEAOBAHUSA C y4ETOM HMEIOLINXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTUPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHUH;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTHIKEHHUSI)  PE3yJIbTaTOB
JeSITEIBbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHCJIE B XOJ BBITIOJHECHHS
(U3UYECKOr0  HCCIEIOBAaHUS WJIM TPOEKTAa) Ha OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYJAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelIeHUH GU3HUECKUX 3a7a4 WU
B YTBEPKJACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ IIPaBO JPYyTOro.



INPEAMETHBIE PE3YJIBTATBI

K koniry o0yueHus B 7 Kjacce rpeMETHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPpaXkaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

UCIIOJI30BATh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHS,
HaAOJIIOICHUE, DKCIIEPUMEHT, MOJIEb, THUIOTE3a, €IUHUIIBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEITHOE), TPACKTOPHS, PaBHOJCHUCTBYIOIIAS
cuna,  gedopmanms  (ympyras, — IJIaCTHYECKas),  HEBECOMOCTb,
COOOIIIAIOIINECS COCYAbL;

paznuuath siBjeHus (auddys3us, TEIIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBHIJKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpUUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3AKPEIUIEHHOW OCBHIO
BpallleHus, TMepeaada JaBJCHUS TBEPJABIMU TeJIaMH, >XUAKOCTIMH U
razamy, armMochepHoe JaBlieHHE, IUIaBaHUE TeJl, MPEBPAILCHUS
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTepHbIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIONINX JAHHOE (PU3UUECKOE SBIICHHUE;
pacrio3HaBaTh MPOSIBICHHE U3YYCHHBIX (U3UYECKUX  SBJICHUN B
OKpY’KalollleM MHUpe, B TOM 4Yucie (U3UYECKHUE SIBIICHUS B TMPUPOJE:
MPUMEPHI JBIKCHUS C PA3UYHBIMUA CKOPOCTSMH B KUBOW M HEKHUBOU
npupoje, JACUCTBUE CHJIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHu3M, IJIaBaHHUE PHIO, phlUuaru B
TeJie YeJIOBEKa, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/1auy B YueOHYIO,
BBIJICIIATH CYIICCTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHUN;
ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEJN U (PU3UYECKUE SBJICHUS, UCTIONB3YS
¢duznyeckre BEIUUYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSIKECTH, BEC
Tella, Cujla TPEeHUsA, AaBjieHHEe (TBEPAOro Teila, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHUJIA, MEXaHUYecKas pabdoTa, MOIIHOCTb, IJICHYO CHUJIbI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KUHETUYECKas W MOTEHIHAIbHAs YHEPTusi), MPU ONHCAHUU TPABUIBLHO
TpakTOBaTh  (PU3MYECKUH  CMBICT  HUCIOJIb3YeMBIX  BEIIMYWH, UX
0003HAaYEHUsI W EIUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJUTH (HOPMYJIBI,
CBS3BIBAIOUIUE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTH IpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIMYUUH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHUS W TIPOIIECCHI,
UCIIOJb3Ys MpaBUila CIOXKEHUs CU (BIIOJb OJHOM MpsMON), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MpaBUiIO paBHOBecHs pbryara (0J0ka),



«30JI0TOE€ MpPaBUIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXAHMYECKOU
SHEPruu, MpPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHSI, IPOLIECCH] U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl MPAKTHKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh ITPUYUHHO-CJIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3yYeHHBIX CBOMCTBA (DPU3UUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemarb pacy€THble 3aJadyd B 1—2 NEWCTBUS, WUCHOJIB3Ysl 3aKOHBl U
dbopmyIbl, CBsI3bIBAIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIn3a
YCJIOBHSI 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKHUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYETHI, HaXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIIEHUBATh PEATUCTUYHOCTh
MOJIyYeHHOU (PU3NYECKOM BETUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAaHUS BBIIEIATH IPOBEPIEMOE
peanojaokeHne  (TUmoresy),  pasinyaTb M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJIWTh OIIMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJibTaTaM;

MPOBOJUTH OMNbBITHI IO HAOMIOJECHUIO (PU3NYECKUX SIBICHUU WU
bu3nIecKux CBOWCTB TEN: dbopmynpoBaTh MpOBEPSIEMbIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO0 000pYy10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBINIOJIHATD MPSAMbBIE W3MEPEHHsI PAaCCTOSHUSA, BPEMEHH, MacChl Telna,
00béMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS NPUOOPOB € YYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
IpYrod € HCIIOJIB30BAHUEM IMPSMBIX H3MEPEHHMI (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBWXKYIIErocs Tejla OT BPEMEHU [IBIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJAN CONIPUKOCHOBEHHUS TEJl, CHUJIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCHUMOCTHU
OT IJIOTHOCTH TeJla, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBUN
IJIaBaHUsl TE€J, YCIOBUN pPaBHOBECHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEIO0BaHUS, COOUpAaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeIysl TMPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



NpeUIOKEHHBIX TaOnull U TpaduKoB, JAeTaTh BBIBOABI MO pe3ysibTaTaM
UCCIIEJOBAHMSI;

NPOBOJNTH KOCBEHHBIE H3MEPEHHsS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJla, CUila TPEHHS CKOJBKECHHUS,
JaBJIEHWE  BO3JyXa, BHITAJKUBAIOIIAs CHJa, JeHcTByromas  Ha
HNOrpyXEHHOE B KHUJAKOCTh Te€JO0, KOA()(PUIMEHT MOJNe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHON WHCTPYKIUHU: TIpHU
BBIMIOJTHEHUH HW3MEPEHUI cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJIMYMHBI,

cOOJII0/1aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1ab0paTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoMerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OMucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKUX SABJICHUM MU HEOOXOJIMMBbIE (DPU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU s obecriedeHnst 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COONIONCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKpY Kalollel cpee;

OCYIIECTBISATh OTOOp HCTOYHUKOB HH(popmauuu B IHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HaHUA © TYTEM CpPaBHEHUS PA3TUYHBIX HCTOYHUKOB BBIACIATH
uH(pOpPMaIMIO, KOTOpas SIBISETCA MNPOTHMBOPEUYMBOM WM MOXKET OBITh
HEI0CTOBEPHOI;

WCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33aJaHUl HAyYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MYECKOro  COAEpKAHMS, CIPABOYHBIE MaTepHAIbI,
pecypcbl ceTu MIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HMUECKOTO COAEPKaHUsA, B TOM
yucne MyOJUYHO JeNaTh KpaTKue COOOLIeHHsI O pe3ysbTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCIEIOBAaHUM, IpPU OTOM TPaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATHUIHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MIPU BBHITIOJTHEHUN YYEOHBIX IPOEKTOB M MCCIEIOBAHUN pacrpeacssiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IIOCTaBIICHHBIMHM 3ajadyamu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIAJ B  JIEATEIBHOCTh  TPYMIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 Kjacce mpeMEeTHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUH:

WCTIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEIIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIM W HEHACBHIIMIEHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsijl, HIEKTPUIECKOE MOJIe, MPOBOIHUKHI
Y IUDJICKTPUKH, TTOCTOSHHBIN 3JIEKTPUUYECKUIN TOK, MATHUTHOE TOJIE;
pasznuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, TeIvlonepenaua,
TEIJIOBOEC PABHOBECHE, CMAaUYMBAaHUE, KANWJUISIPHBIC SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJEBaHHUE), KHUIIEHUE,
Teronepeaaya (TETUIONPOBOHOCT, KOHBEKITHS, U3JIyYEHHUE),
AIEKTPU3ALMS TEJl, B3aUMOJICCTBUE 3apsANIOB, JEUCTBHS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICUCTBUE MAarHUTOB, JECUCTBUE
MarHuTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT MHIYKITUS)
[0 ONHUCAHMID UX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacrio3HaBaTh IPOSBICHHE H3YYCHHBIX (DU3UYSCKUX SBJICHUH B
OKpY’)KalollleM MHpe, B TOM 4YHuCie (U3UYECKHE SIBICHHS B IMPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SIBICHUS B MPUPOJE,
KpUCTaJUIbl B mpupone, u3nydeHue CoiiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUYSCKUE
SBJICHUSI B arMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid MOICOB, POJb MAarHUTHOIO MOJS JUIs JKU3HM Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MMPAKTUYECKYIO 3a7a4y B
y4eOHYIO0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (IMpHU3HAKH) (HU3UICCKHUX
SIBJICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTIOIb3Ys
(du3nyeckre BeNUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJbHAS TEIUIOTa
IJIaBJICHUsI, yJeNbHAs TeIUIoTa IMapooOpa3oBaHUsl, YJelbHAas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO3yXa, JJIEKTPUYECKHUU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIICHUE IPOBOJHUKA,
yAENbHOE  CONPOTUBIEHUME  BeIllecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), MpHU ONHUCAHUM MPABWIBHO TPAKTOBATh
(bu3nYeCKuil CMBICT HCIOJIb3YEMBIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEJIMYMUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MYECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
CTpPOEHHUs BEIleCTBa, NMPUHLHUII CYNEPHO3UIUU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1715l yyacTKa LeNH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHWs JHEPruu, IIpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMICTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPUEHTHUPOBAHHOIO XAPAKTEPA: BBIABIITH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JIOrHuecKux
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMN;

pemarb pacy€THble 3aJayd B 2—3 JEWCTBUS, HUCHOJIb3Ysl 3aKOHBl U
dbopmyIbl, CBsI3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIn3a
YCHOBUSL 33/1a4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAaThb 3aKOHBI W  (HOPMYJIBI,
HEOOXOuMble Al €€ pelIeHUs, NPOBOAUTH PACUETHI UM CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BEIMUYUHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpPU TOMOIIH
(U3HYECKUX METOIO0B, HCIOJIb3ys OMHCAHUE MCCIIEJOBAaHUS, BbIACIATH
IIPOBEPSAEMOE  IPEAIIOIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEICHUS UCCIIEN0BAHMA, A€1aTh BBIBOBI;

MPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tel (KaMWLISPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTU IpPOLEcca OCTHIBAHUS U
HarpeBaHWs TpPH U3IYYEHUH OT IBETa MU3Iydaromiel (MOrJIONIAr0IIei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBHUE
DNEKTPUYECKUX  3aps0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TOCTOSIHHBIX MAarHWTOB, JCHCTBUSA
MAarHuTHOTO TMOJII HAa MNPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuUTa,



CBOMCTBA 3JIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OPMYJIUPOBATH
IPOBEPsIEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUsl, ONUCHIBATH X0/ ONBITA U (DOPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHHUS  TEMIEpParypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/lyXa, CWJIbl TOKA, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIWYUH, CPAaBHUBATh
pe3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
Ipyrod C HCHOJB30BAHMEM NPSIMBIX HM3MEPEHH  (3aBHCHMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHM IIOIIEPEYHOIO
CEUEHHMSI U y/ICJIbHOIO COMPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MNPOBOAHMK, OT HAOpsDKEHHsT Ha  IPOBOJIHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHONO M NApaJUIEIbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], Clenysl MNpPeIoKEeHHOMY IUIaHy, (PUKCHUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOnul U TpaduKoB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM MUCCIET0BAHMS;

IPOBOJUTh KOCBEHHBIE HU3MEPEHHUs (PU3MUECKUX BENMYUH (yAelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHMPOBATH H3MEPEHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEUIOKEHHON MHCTPYKLUU, H
BBIUHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
0o00opy1OoBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI  JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX oOnucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIEpPMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUYECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIEC AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEIH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBaxX (PU3MYECKUX SBJICHUA M HEOOXOAMMBIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXEMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbI JJIEKTPUUYECKHX
Lenel ¢ MociaeA0BaTeIbHBIM U MAapajuIeIbHBIM COCAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  MHPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEJIHEBHOM
KU3HU JUIs oOecrieueHurs 0e30MacHOCTH NP OOpallleHuH ¢ NpubdopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HHPOpMAIMK  (QU3NYECKOrO0 COACpKAHUS B
HNutepHere, Ha OCHOBE HMEIOUIUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HH(OpMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HEIOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JaHUIl HAyYHO-NOMYJISIPHYIO
JUTEPATYpPY  (PU3UYECKOTO  COJAEpKAaHMs, CIPABOYHBIE MaTEpHabl,
pecypcsl cetd MIHTEepHET, BiIaeTh Npu€éMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KPATKHE YCTHBIE COOOILEHUS,
o006mass wHOpPMALMIO M3 HECKOJBKHUX HMCTOYHHKOB (DU3UYECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE MMyOJIMYHO NPEICTABIATh PE3YIbTAaTh
IIPOEKTHOM WJIM HUCCIEAOBATEIbCKOU NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CICIUTH 3a BBIIOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEATEIBHOCTD IPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEVCTBHUE,
MPOSIBIISSt TOTOBHOCTH pa3peniarb KOH(IUKTHL.

K koniry o0yueHus B 9 Kjacce npeMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHS, JehopMarius
(ympyrasi, mjaacTH4ecKasi), TPEHHE, LEHTPOCTPEMHTEILHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, a0COJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPJOrO Tella, PAaBHOBECUE, MEXAHMYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IJICKTPOMArHUTHBIC BOJHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1abHO30PKOCTb,
CHEKTPhl UCIYCKAHUs W TMOTJOIIEHUs, alib(a, OeTa- U raMmma-u3aydeHus,
M30TOIIBI, IIEPHAS] SDHEPTETHKA;

paznuuath SBJIEHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEUHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIUHEHHOE BWXEHHE, CBOOOIHOE
NajieHUue TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPY>KHOCTH, B3aHUMOJICHCTBUE



TeJ, peakTUBHOE ABI)KEHHE, KojeOaTelbHOEe IBMKEHME (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIJKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPEJOMIICHUE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHUEe OeJIoro cBeTa B
CHEKTP M CJOXEHUE CHEKTPAIbHBIX LIBETOB, JHUCIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHUsI) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YYEHHBIX (U3MUECKUX SBICHUM B
OKpy»XaromeM Mupe (B TOM 4Yucie (pu3ndyeckue SBICHUS B IMPHUPOJIE:
MPWIUBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHUCTEMbI, pEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJAE, OMOJIOTMYECKOe JEHCTBHUE BHUJIUMOTO,
yabTPadrOIECTOBOTO U PEHTTCHOBCKOIO M3JIYyYEHHM, €CTECTBEHHbBIN
PaAMOAaKTUBHBIN (POH, KOCMHYECKHE Jy4Yd, PaJUOAKTUBHOE H3IIyUEHHE
MPUPOJHBIX MHUHEPAIOB, [JIEUCTBUE PAJAMOAKTUBHBIX U3IYyYEHUN Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUECKUX
SIBIICHUIM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA Tel M (PU3UUECKHUE SIBICHUS, UCTIOIb3YS
¢bu3nueckue BENWYUHBI (CpEHSsE W MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBHDKEHHH, YCKOPEHHE, MepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHMS, CUa YNPYTOCTH, CUia TSKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJEHMs, BEC Tela, HUMIYJIbC Teja, HUMITYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs JHEPrus Teda,
MOJHSTOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAS SHEPIrUsl CKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOJHAasg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacToTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIICHUS CPEbl), IPU OMUCAaHUU
MPaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCIOIb3YEMbIX BEIUYMH,
0003HAaYeHUsI U EIWHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMH,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (PU3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHMS,
INPUHIUI CYNEPIO3ULIHMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHHWSI MMITYJIbCAa, 3aKOHbI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsJ0BOr0 U MacCOBOTO YHCEI



IpU SJCPHBIX PEAKIUIX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUCHIBaTh €r0 MaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YUCIE U B
KOHTEKCTE CHUTYyallii MPaKTUKOOPUECHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHUE U3 2—3 JTIOTHUYECKUX
1aroB ¢ OMopod Ha 2—3 M3yYEHHBIX CBONCTBA (PU3MYECKUX SIBIICHUM,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (Omuparolmuecs Ha cucrtemy u3 2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (DU3HUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jaud 3allUChIBaTh KpPaTKOE
YCIIOBHE, BBISBISTH HEIOCTAMOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOrOo 3HaueHus (usnueckon
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEHINTh MPH TOMOIIU
(U3HYECKUX METOIO0B, HCIOJIb3ys OMNHCAHUE HCCIIEJOBAaHUSA, BbIACIATH
IpOBEPSIEMOE  TPEIINOJIOKEHUE, OICHUBATh MPABHIBHOCTH IOpPSIKA
MPOBEICHUS]  UCCIENOBAaHUSA, JIelaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUH U OIBITOB;

OPOBOJAMTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUN WU
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPryU, 3aBUCUMOCTH Mepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJ€OAHUH, NPAMOJIMHEMHOE PaCIPOCTPAHEHUE CBETA,
pasnokeHne Oeyoro CBeTa B CIEKTpP, U3YYECHUE CBOWMCTB M300paKCHHS B
IJIOCKOM 3€pKalie M CBOWCTB HM300pakeHHsI IMpeAMeTa B coOuparoiien
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHMYaThIX CHEKTPOB HW3IIyUECHHS):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJA ONbITA U  €ro  pe3yJbTaThl,
(bopMyIUpPOBaTh BHIBOJIBI;

MPOBOANTH TPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEee 3HAYeHHEe U3MepAeMON BeNIHYMHBI ((POKYCHOE pACCTOSHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNbHOrO Mprbdopa);

MPOBOJUTh MCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH C
UCTIOJb30BAaHUEM TPSAMBIX W3MEpPEHUil (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KOJI€OaHMM MaTeMaTHMYeCKOro MasTHHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBeTa OT yrIjla MaJeHUs W yria MpesioMJIeHHUs OT yIJia



NajJieHus): IUIAaHUPOBATh HUCCIEOBaHUE, CAMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢bu3nYeCKUX BETWYUH B BHUAEC TaOJIUIl U TpadUKOB, JeiaTh BBIBOJBI MO
pe3yJbTaTaM HCCIEI0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpPU PABHOYCKOPEHHOM JIBH)KECHUH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUSI CKOJBXECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWM MaTeMaTH4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWwia CcOOMparIie JMH3bL, PaJAUMOAKTUBHBIA  (QOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHHUSI, CIIeAYs MPEUIOKEHHON WHCTPYKIHUU, BHIYHCISATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH TIOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHU;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHbIM
0o00opy1OoBaHUEM;

pa3iauyaTh OCHOBHBbIE TPU3HAKK M3YUYEHHBIX (PU3UUYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKAas JIMH3a, TUIAHETapHas MOJEJb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS HW3YYEHHBIX NPHOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETP, MTATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHuckom, ¢oroannapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O
CBOMCTBaX (PU3WYECKUX SBICHUW HM  HEOOXOAuMBbIe (Pu3MUecKue
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMUYECKHUX IPOLECCOB
IpU pEHIeHUH Y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMbl MJis
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3€pKajie U COOMparoLel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
INPAKTUYECKOI0 HCIOJb30BaHUS (DU3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM sl obecrieueHus: 0€30MacHOCTH MIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUsS 3IIOPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBJIATh TMOUCK WH(pOpMauu (PU3NYECKOTO COJACPKAHUS B
WNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3alpoC, HAXOIUTh



MYTH ONpeeNIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalMM Ha OCHOBE
MMEIOIUXCS 3HAHUH U JOIOJHUTEIBHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3alaHUi HAYUYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3UYECKOrO  COJAEP)KAHMS, CIPABOYHBIE MaTEpHAIbI,
pecypcesl cetu MHTepHeT, Bi1afieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi HHGPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpPMAIMU W3 HECKOJIbKHX MCTOYHMKOB (PU3UYECKOIO COJEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IPU OTOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar M3y4yaeMoro paszjena (U3MKd U COMPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaleil ¢ Yy4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KoimyecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHBIe (IM(pPOBHIE)
KonTpousn IIpakTH4eck
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
ble padoThI ue padoTbl

Pa3neu 1. ®usnka u eé posb B IO3HAHUM OKPYKA

I01I[er0 MUPAa

1.1 duzuka - HayKa o IIpupoae 2 bubmmorexa TIOK
) Y pHpo https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 D 2 1
HSHHACCIHE BETMHHHBT https://m.edsoo.ru/71416194
1.3 EcTecTBeHHOHAYYHEBIIT METO]T TIO3HAHUS 2 1 Bubmorexa IIOK
’ y a https://m.edsoo.ru/7f416194
Uroro no pazgeny 6

Pa3znen 2. IlepBoHayaibHbIe CBeJeHUS 0 CTPOCHUM BellecTBA

2.1 CrpoeHue BelecTa 1 bu6morexa TIOK
’ P Hl https://m.edsoo.ru/7f416194
29 JIBMKeHUE B B3aMOICHCTBHE YaCTHII 5 1 bubmuorexa [JOK
’ BelllECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
IperaTHbIe COCTOSHUS BEILIECTBA hitps://m.cdsoo.rw/7£416194
Uroro no pazaeny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
3.1 MexaHn4eckoe JTBHKCHUE 3 bubmuoreka [JOK



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

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

3.2 Nuepuusi, Mmacca, MIOTHOCTD 4 bu6morexa TIOK
’ P, ’ https://m.edsoo.ru/7f416194
but6mmoreka [IOK
33 Crna. Bret cunt 14 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U Ta30B
Hasnenue. [lepenaya naBneHust
4.1 TBEPALIMH TEIIAMHU, KUJIKOCTSIMU U 3 bubmorexa TOK
' P e https://m.edsoo.ru/7f416194
razamu
bu6moreka [JOK
4.2
JlaBIICHHE HKAKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
43 ATmochepHoe TaBieHNe 6 https://m.edsoo.ru/7f416194
JlelicTBHE KUIKOCTH U Ta3a Ha bubmmoreka [JOK
4.4 . 7
IOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nea 5. PaGora m MOIIHOCTB. JHeprus
but6mmoreka [JOK
31 PaGora u momtsocTs 3 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 IT
> POCTHIC MEXQHHIIMBT > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. M 4
33 CXAHHACCKad SHEpTiA https://m.edsoo.ru/7f416194
Uroro no pazneny/Pe3epBHoOe BpeMs 1273



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

KoauuyecTBo yacoB

Ne HanmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpPOHHBIe (HM(pPOBHIE)
KonTpoisn IIpakTHYeck
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
ble padoThI ue padboTbl
Pa3pnen 1. TenioBble siBaeHust
1.1 Crpoenue 1 cBOICTBa BEUIECTBA 7 bubmorexa [TOK
' p - https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 T 21 1
CIIIOBLIE TPOHECCH > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne U MArHUTHBIE SIBJI€HHUS
)1 DNEeKTPpUYECKHE 3apsiibl. 3apsHKEHHBIE 7 1 bubnuoteka [JOK
’ TeJIa U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [ToCTOSAHHBIN 2JIEKTPUUYECKUIN TOK 20 2 7 hitps://m.cdsoo.rw/7f418] ce
bu6mmoreka [JOK
2.3 MarnuTtHbI€ SIBICHUS 6 1 1.5 hitps://m.cdsoo.rw/7f418 1 ce
bubnuorexa [JOK
2.4 4
DIICKTPOMATHHTHAS HHJLYKUHA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10
- 68 4 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoaunuyecTBo yacoB

Ne HanmeHoBaHMe pa3/ieioB U TeM DJIeKTpPOHHBIe (HU(PPOBHIE)
KonTpoasn IIpakTHYeck
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padboTbl
Paznen 1. Mexanu4veckue siBJeHUs
11 MexaHHu4eCKOe JBMKCHUE U CIIOCOOBI 10 1 bubnuoreka [JOK
' €ro OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
1.2 B 5 20 1 3
SAIMONICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4ueckue KoJIe0aHUA U BOJIHEBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHMHICCKHE KOICOANHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXAHITICCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DNEeKTpOMarHuTHOE MOJE U bubmmoreka [IOK
3.1 6 2
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6



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

Pa3gea 4. CBeToBbIe ABJICHUSA

4.1 3aKOHBI pacIpOCTPaHEHHUs CBETA 6 2 bubmmorexa [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONITUYECKHE IPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1 ada6
bubnuoreka [JOK
4.3 Paznoxxenue 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1 ada6
Hroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE SIBJICHUSA
51 Hcnyckanue 1 moriomneHne cBeTa 4 | bubmnoreka [JOK
’ aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 (CTpoeHHe aToMHOrO Apa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FLACpHEIC peakitiH / ! https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 17
Pa3nea 6. [loBTopuTte1bH0-000011a101IM i MOYJIb
[ToBTOpenue u 0600IIEHUE COEPIKAHUS bubmmoreka [IOK
6.1 9 2
Kypca Qpu3muku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I1O0 102 27
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




INOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTpouan
HbIE
padoThI

IIpakTH4yec
KHe padoThl

Jara
H3Y4YeH
us

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

®usuka — Hayka o npupoze. SBnenus
pupobl. U3ndECKUe SBICHUS

MCXB.HI/I‘ICCKI/IG, TCIJIOBBIC, SJICKTPUUCCKHUC,
MAarouTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUA

dusnyeckue BEININHBI H UX HN3MCPEHUC

Ypok-uccnenosanue "M3MepeHne TeMeparypbl
IIPY IOMOILLY KUJKOCTHOI'O TEPMOMETPA U
JaTYNKA TEMIEPATYPHI"

Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKU
M3y4aroT npupoay. EcrecTBeHHOHAYYHBIN METO
no3Hanus. Onucanve GU3NYECKUX SIBICHUHN C
MIOMOIIBIO MOJIeTIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoanue "IIpoBepka runoTessl:
JaTbHOCTH MOJIETA [apUKa, MyIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIIIE, UeM OO0JIbIIE
BBICOTA MycKa"

Crpoenue BemecTBa. OMbIThI, T0Ka3bIBAIOIINAE
JMCKPETHOE CTPOEHHE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



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

bu6mmorexa [IOK

8 BIDKEHHE YaCTHII BEIECTBA
A H Bt https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OMbITHI 110 HAOJIIOICHUIO
TEIUIOBOT'O PACIIMPEHUS Ta30B)
10 ArperaTHbIE COCTOSIHHS BEIIECTBA
B3anmocBs3b MEXTy CBOMCTBAMH BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSSHUSIX U UX bubnnorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHBIX COCTOSTHUMN BOBI
12 Mexanundeckoe JBr>xkeHue. PaBHoMepHoe n bubnuorexa [JOK
HEPAaBHOMEPHOE IBIIKEHUE https://m.edsoo.ru/ff0a05¢c6
bu6mmoreka [IOK
13 CkopocTh. EAUHUIEI CKOPOCTH
p 8 p https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTH 1 BpeMeHU IBUKECHUA bubmorexa LOK
y p https://m.edsoo.ru/ff0a0ac4
Wueprusa. 3akon nnepuun. Bzanmoaernctue ten
15 KaK IIPUYNHA N3MEHEHHUSI CKOPOCTH ABMKCHUS bubmorexa LHOK
P P https://m.edsoo.ru/ff0a0c10
T
16 IImorHOCTE BemmectBa. Pacyer maccel 1 00beMa bu6mmoreka [IOK
TeNa I10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IUIOTHOCTHU TBEPJIOTO TEIIA»
Bubnuoreka IIOK
18 Pemtenue 3amau mo teme "[1noTHOCTE BeriecTBa" 1

https://m.edsoo.ru/ff0al23c¢



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e

Cuna kak XapaKTCPUCTHUKA BSaHMOHefICTBI/IH TCII.

19
Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «M3yueHne 3aBUCUMOCTH
20 pacTspkeHus (aegopmaryin) IpyKUHbI OT
MIPUIIOKEHHON CUIIBD»
21 SBnenue Tarorenusa. Cuna TSKECTH
CBsi3b MEX]1y CHJION TSKECTH U Maccoil Tena.
22 Bec Tena Pey eHue 3a1a4 no teme "Cuina bubmmorexa LIOK
tena. Pemenu Y10 T
" A https://m.edsoo.ru/ff0al778
TSKECTH
” Cuna TsKecTH Ha JpyTruX IUIaHeTax. bu6numoreka [IOK
dusnyecKkre XapaKTepUCTUKU IUIaHET https://m.edsoo.ru/ff0al1502
bu6nmoreka [JOK
24 Hsmepenue cun. JluHamomer
P A P https://m.edsoo.ru/ff0al8cc
bu6nuoreka [JOK
25 Bec tena. HesecomocTh
https://m.edsoo.ru/ff0al778
%6 CrnoxxeHue IBYX CHUJI, HAlPaBJIEHHBIX 110 OJTHON bubmmoreka [JOK
npsiMoi. PaBHOIENCTBYIOIIAs CHTT https://m.edsoo.ru/ff0ala70
27 Pewienue 3anau no teme "PaBHonelcTBYOIIAS
cun"
)3 Tpenue ckoibkeHUs U TpeHue Nokosi. TpeHue B bubmmorexa [JOK

MIPUPOJE U TEXHUKE

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778

JlaboparopHas padota «l3ydyeHnne 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI JIaBJICHUS U bubmorexa HOK
p . https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS IOBEPXHOCTEI
30 Pemenue 3agad Ha onpeneneHue
PaBHOACHCTBYIOLIEH CHJIbI
Pemenue 3agau mo remam: «Bec Tenay,
31 «I'papmueckoe nzodpaxenue cum», « CUIIbD bubmmorexa LIOK
P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHID»
KonTponbHas paboTa no Temam:
1 «MexaHndeckoe JBMKeHHe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxkeHue crny, «CUIbDy
1 Hasnenue. CriocoObl yMEHBIIICHHUS 1 bubmuorexa [JOK
YBEJIMYEHUS TABICHUS https://m.edsoo.ru/ff0a20a6
14 JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUS ra3a OT bubmmoteka [JOK
00BbEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIIAMH, bubnnorexa [JOK
JKHAKOCTSIMHM U Ta3aMHu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBlieHME B )KUJKOCTH M T'a3e, BHI3BAHHOE bubmuoreka [JOK
JIEHCTBHEM CUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo Teme «JlaBieHue B KUJIKOCTH bu6mmoreka [{OK
u rase. 3akoH ITackamns» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarommuecst Cocyabl
HHArom YA https:/m.edsoo.ru/ff0a2970
39 [MunpaBnuueckuii mpecc bubnnorexa [JOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBON KUIKOCTHBIN HACOC
Atmocdepa 3emnn. [IpuunHbI CyniecTBOBaHUS
41 BO3YIIHOM 00051049kH 3eMiIH. 3aBUCUMOCTh bub6nuorexa [IOK
aTMoc(hepHOro JaBICHHS OT BBICOTHI HAJT https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOpSsi
bu6nuoreka [JOK
42 Bec Boznyxa. AtmocepHoe naBieHne
ny bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdeproro aaBieHus. OmbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JaBICHUS OT bubnnorexa [JOK
BBICOTBI HAJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepoua. ATMocdepHoe gaBieHHE Ha bubnuoreka [IOK
PAa3JIAYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
napjenue"
47 JleiicTBHE )KUAKOCTHU U Ta3a Ha TIOTPYKEHHOE B bubnnoreka [JOK
HUX TeJ0. ApXUMENOBa CUIIa https://m.edsoo.ru/ff0a3276
JlaGoparopHas pabota «OmnpeneneHne
48 ap I':Io 3 c e”pc IOILIEH Ha TEJO bubmmoreia LIOK
BBITAJIKUB W CUJIBI, ICHCTB i Ha Telo,
B a IOt https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUJIKOCTb)
JlaboparopHas paboTta o teme «¥ccnenoBanue
patopHas p . bubmuoreka [JOK
49 3aBHCHMOCTH Beca Teja B BOJE OT 00bEMa

MOTPY>KEHHOU B JKUJIKOCTb YaCTH TeJla»

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136

bu6mmoreka [{OK

50 IImaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas paborta "KoHcTpynpoBaHue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U 1
onpeaesneHue e€ rpy30noabEMHOCTH"
Pemrenue 3anau no remam: «IlnaBanue cynoB.
52 BoznyxormiaBanuey, «JlaBieHre TBEpbIX TEN buGnnorexa [IOK
Y . ’ P ’ https://m.edsoo.ru/ff0a3654
JKMJKOCTEHN U Ta30B»
bu6nmnoreka [JOK
53 Mexaundeckas padbora
p https://m.edsoo.ru/ff0a3{82
bu6nuoreka [JOK
54 MomHocTh. EXUHUIEI MOIIIHOCTH
= A H B https://m.edsoo.ru/ff0a3{82
55 VYpok-uccnenoBanue "Pacyér MOIIHOCTH, )
pa3BuBaeMoM pH NoabEME 1O JiecTHULE"
56 [Ipocteie Mexanu3Mmsbl. Peryar. PaBHoBecue cui
Ha pbluare
KonTponbras pabota mo Teme «JlaBnenue
57 TBEPJBIX TEJ, KHUIKOCTEH U ra30B» /
Bcepoccuiickas mpoBepouHas padbota
PesepubIit ypok. PabGoTta ¢ Tekctamu o teme
58 «JlaBnenue TBEPABIX TN, )KUAKOCTCH U ra30B» / bubmorexa LHOK
N p ’ https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas mpoBepouHas paboTa
Prryaru B TexHuke, ObITY U IPUPOJIE.
. bubnuorexa [JOK
59 JlabopaTtopHas pabota «lVccienoBanue yciaoBuit 0.5

PAaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a478¢



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96

Pemenue 3agad no reme «Y ClIOBUSI paBHOBECHUS

bu6mmorexa [IOK

60
prruara» https://m.edsoo.ru/ff0a48a6
KoadduuuenT mone3noro neicTBusi MexaHU3Ma.
61 JlabopaTtopHas paborta «M3mepenne KIT/ 0.5
HAaKJIOHHOM TUIOCKOCTH»
6 Pemenue 3amau o reme "PaboTa, MOIITHOCTD, bubmuoreka [JOK
KITId" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sHeprust. Kunernueckas u bub6mmorexa [IOK
IOTEHUXAIBHAS SHEPTUsl https://m.edsoo.ru/ff0a4252
64 3aK0H COXpaHEHHsI MEXaHUIECKON YSHEPTHHI bubmorexa HOK
P e https://m.edsoo.n/ff0a4360
YPOK-3KCIIEpUMEHT 1O TEME
65 "DKCneprUMEeHTaNIbHOE OIpeieJIeHHE H3MEHEHUS |
KMHETUYECKON U MOTEHIHAIILHON YHEPTUU IIPU
CKaThIBAaHHUHM TEJIA MO0 HAKJIOHHOM MII0CKOCTH"
66 KonTponsnas padbora no teme «Pabora u
MOIITHOCTb. DHEPTHUS»
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme bubanorexa [JOK

"Mexannuyeckoe aBrxeHue"

https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6

68

PeseprHbIiil ypok. PabGoTa ¢ TekcTamu o teme
"Pabora. MomtHocTh. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KUIACC

KosmuecTBo yacos DJIEKTPOHHbBIE
Jara

Ne KonTtpoan uuppospie

Tema ypoka IpakTHUec H3y4eH
n/n Bceero HBIC o0pa3oBaTe/ibHbIE

KHe padoTpl | HA
padoTbI PeECYpPChI

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-

1 KUHETUYECKON TEOPUH U UX OMBITHBIC 1 bubnnoreka [JOK
MOJTBEPIKAeHHsI. Macca u pa3Mep aTOMOB U https://m.edsoo.ru/ff0a5256
MOJIEKYJI
Monenu TBEPAOTO, )KUIKOIO U ra3000pa3HOro
coctosiHuil BemecTBa. OObsICHEHUE CBOWCTB Bub6mmoreka LIOK

2 TBEPJIOTO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSTHUH 1 https://m.edsoo.ru/ff0a5800
BEIIIECTBA HA OCHOBE MOJIOKEHUI MOJICKYJISIPHO- https://m.edsoo.ru/ff0a540e
KUHETHYECKOUN TEOpHUH.

3 CmaunBanue U KanwusIpHOCTb. [loBepXHOCTHOE 1 bubnmoreka [IOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
TenoBoe paciupenue u cxarue.

4 Temneparypa. CBs13b TeMIiepaTypbl CO 1 bubnuorexa LIOK

patypa. patyp https://m.edsoo.ru/ff0a5a26
CKOPOCTBIO TEIIOBOTO JIBHKEHHSI YaCTHIL

c 6 Buytpennss sHeprus. CriocoObl H3MEHEHHS ) bubmmoreka [IOK
BHYTPEHHEHN YHEPTUU https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK

7-9 Bupael Teruionepenaun 3

A pelt https://m.edsoo.ru/ff0a6412

10 Ypok-koHpepenuus "IIpakTruueckoe 1 1 bubnnorexa [JOK

HCITOJIb30BaHUE TEIUIOBBIX CBOMCTB BCIICCTB U

https://m.edsoo.ru/ff0a65¢c0



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5256

MaTepHalloB B LIEJIAX dHEeprocoepexeHus"

11 KomnuecTtBo TemoTel. Y aenbHas TEINIOEMKOCTE buGnnorexa LIOK
' https://m.edsoo.ru/ff0a6976
12 VYpaBHeHue teroBoro 6ananca. TermiooomeH u bubmmoreka [JOK
TETUIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabora "VcciaenoBaHue sIBICHUS
13 TEITIO0OMEHA MPU CMEIIIMBAHMH XOJOTHON U bubmorexa [JOK
. "p https://m.edsoo.ru/ff0a6a98
ropstueii BObI
Pacuer konmvecTBa TETUIOTHI, HEOOXOIUMOTO
14 JUIsl HAarpeBaHUsl TeJla ¥ BbIACISAEMOr0 UM MPU
OXJIXKICHUH
s JlaGopartopHas pabota "OnpezneneHue yaeapHOn bub6nmorexa [IOK
TEIUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
16 DHeprus TOIIMBA. Y JeibHas TEIUIOTa CrOpaHus bubmorexa HOK
P ) P https://m.edsoo.ru/ff0a7b5a
17 3aKOoH COXpaHEHUs U MIPEBPAICHHS YHEPTUU B
MEXaHWYECKHUX U TETUIOBBIX MPOIeccax
13 [1naBneHue u OTBEpAEBAHNE KPUCTAIIIMUECKUX bu6nuoreka [IOK
TeJ. Y AeibHAs TEIUIOTA IJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas pabota "Onpenenenue yneabHON bubnnorexa [JOK
TEIJIOTHI IJIaBIEeHUA Jbpaa" https://m.edsoo.ru/ff0a72fe
bubmuoreka [JOK
20 [TapoobpazoBanue u koHaeHcanus. Vcnapenue 1

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976

Bnaxxnocts Bozmyxa. JlabopaTopHas pabota
"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH

bu6mmoreka [IOK

21
BO3qyXa" https://m.edsoo.ru/ff0a786¢
Kunenue. Y nenpHas temnora mapooOpa3oBaHUs
2 1 KOH/ICHCAIlMU. 3aBUCUMOCTb TEMIIEPATYPhI bub6nmorexa [IOK
KHUIIEHUS OT aTMOC(EPHOT0 J1aBJICHUS https://m.edsoo.ru/ff0a7628
” Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3/IyXxa
[TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
24 [TapoBas Typ6una. /IBurareiab BHyTPEHHETO
CropaHus
)5 KIIJI TermmoBoro asurarens. TenaoBeie bubmuoreka [JOK
JIBUTATENH U 3alIUTa OKpYyKarolel cpebl https://m.edsoo.ru/ff0a7c7¢c
26 3aKOH COXpaHEHUs U MPEBPAIllCHHS YHEPTUU B
TEIJIOBBIX IIpOLIeccax
[TonroToBka K KOHTPOJIBHON paboTe MO TeMe
27 "TemnnoBsie siBieHUs. MI3MeHeHHe arperaTHbIX bubmmorexa [TOK
o ' " P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BeIlIecTBa
KonrtponbHas padora no teme "TennoBbie
N bubmmoreka [JOK
28 sBJICHUs. MI3MeHeHMe arperaTbix COCTOSHUN
| https://m.edsoo.ru/ff0a86ae
BellleCTBa
29 DnexTpu3anys Tel. J{Ba poia SIeKTPHIECKUX



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c

3apsiI0B

VYpok-uccnenoBanue "IneKTpusaius Tel

30
WHIYKUWEW U IPU CONPUKOCHOBEHUU"

31 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH bu6mmorexa [IOK
Kynona https://m.edsoo.ru/ff0a87e¢4
DiekTpudeckoe noje. HanpsskeHHOCTh

32 3JIEKTpHUUecKoro mojs. [IpuHuun cyrnepno3unuu bubmorexa [JOK

p u' P yrep https://m.edsoo.ru/ff0a8a0a
3IEKTPUYECKUX MOJIEH

1 Hocurenu snekrpuyeckux 3apsaoB.

DnemeHTapHbI 3apsia. CTpoeHue atoMa

14 [IpoBOHUKY W TUAIEKTPUKU. 3aKOH bubanorexa [JOK
COXPaHEHUS JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha NpUMEHEHUE CBOKCTB bubnnorexa [JOK
DJIEKTPUYECKUX 3apAa0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUI TOK, YCIIOBUS €TI0

36 cyiiecTBoBaHus. MICTOUHUKH 3IEKTPUUECKOTO buGnuorexa LIOK

Y ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUS AIEKTPUYECKOTIO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "Jleiictere
38 3JEKTPUYECKOTO NO0JI HAa MPOBOIHUKYU U

JTUAJIEKTPUKA"



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4

DNEeKTPUYECKHUM TOK B METAJLIAX, JKUJIKOCTAX U

bu6nuoreka [JOK

39
rasax https://m.edsoo.ru/ff0a9838

40 DNeKTpruYecKas LieTb U €€ COCTaBHbBIE YACTH
Cuna Toka. JlaboparopHas padota "U3mepenue bubmuorexa [JOK

41 | 0.5
U PETyIMPOBAHUE CUJIBI TOKA https://m.edsoo.ru/ff0a8bd6
DnexTpuyeckoe HanpsikeHue. BonbTmerp.

42 JlaboparopHas pabota "M3mepenue n 0.5 bubmorexa [IOK

pHait p P ' https://m.edsoo.ru/ff0a%¢14

perynupoBaHue HaNPSHKCHUS

43 CornpoTuBieHHE POBOJAHUKA. Y I€IbBHOE bubanorexa [JOK
COIIPOTUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 AIEKTPUIYECKOTO COTIPOTUBIIEHUS TPOBOTHUKA | bubmmoreka [JOK
OT €ro JUITMHBI, TLTIOMIAIN TTOTIEPEYHOTO CEUEHUS https://m.edsoo.ru/ff0aa738
u Matepuana"

45 3aBUCUMOCTD CHJIbI TOKA OT HallpsKEHUS. 3aKOH bubanorexa [JOK
OmMa jy1st ygacTka 1enu https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabota "Hccrnenoanue

46 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEpe3 1 bubnnorexa [JOK
PE3UCTOP, OT COIPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U TapaIeIbHOE



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838

COCOIMHCHUS ITPOBOAHUKOB

JlaboparopHas pabota "IIpoBepka npaBuia

bubmuoreka [JOK

48 CJI0’KEHUS HANPSHKEHUI MPU MOCIEI0BATEIIBHOM
p p " https://m.edsoo.ru/ff0aaas58
COEIMHEHHH JIBYX PE3UCTOPOB
JlaboparopHast pabota "IIpoBepka npaBuia s
49 CWJIBI TOKA IIPU MapaJUIeIbBHOM COEAMHEHUHN bubmmorexa LHOK
" https://m.edsoo.ru/ff0aadle
pe3nucTOpoB
50 Pemrenue 3anau Ha npuMeHeHue 3akona Oma bubmmoreka [JOK
JUISL Pa3JIMYHOIO COCIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnmnorexa [JOK
3akon Jxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaGopartopHas pabota "OnpeneneHue paboThl 1 bubnuoreka [IOK
MOIIHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuyYecKre enH U MoTpeOUTenn
53 aneKTpudecKkoil sHepruu B ObiTy. KopoTkoe bubmorexa HOK
Y- Rop https://m_edsoo.ru/f0ab660
3aMBbIKaHUE
54 IlocTosiHHBIE MarHUTHI, UX B3aUMOICHCTBHE
55 VYpok-uccnenosanue "M3yyenue nonen bubnuoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnautHoe nojie. MarHuTHOE moJjie 3eMJiud U bubmmoreka [JOK

€ro 3Ha4YCHHUC TJI )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58

[ToaroroBka Kk KOHTPOJBHOU paboTe MO TeMe
"DnexkTpuuecKue 3apsabl. 3apsHKCHHBIC TElla U

bu6mmoreka [IOK

57 . N
ux B3aumoaenctsus. IlocToSHHBIN https://m.edsoo.ru/ff0abd2c
3IEKTPUYECKU TOK"
KonTponbHast pabota no teme "DnekTpuueckue
58 3apsnbl. 3apsHKEHHBIC Tela U UX bubnuorexa [JOK
B3auMOIeUCTBUS. [I0OCTOSTHHBIN AIEKTpUUECKUIA https://m.edsoo.ru/ff0abea8
ToK" / Beepoccwuiickas nmpoBepouyHas pabora
PesepBHblit ypok. Pabota ¢ Tekctamu 1o Teme
" . . " bubmuorexa [JOK
59 [TocTostHHBIN MIeKTpUYECKHi TOK" /
. https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickas mpoBepouHas paboTa
OmnsiT OpcTena. MarHuTHoe nose
60 DJIEKTPUUECKOTO TOKa MaruuTHOE moJje bubmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHHe PIIEKTPOMArHUTOB B TEXHUKE.
61 JIaboparopnas pabora "U3yuyeHue neiicTBUs 0.5 bubmorexa LOK
partop p y | ) https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TOJISl Ha MPOBOJHHUK C TOKOM
DNEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3JIEKTPOABUTATENEH B
. bubnuorexa [JOK
62 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

JlaGopaTopHas pabota "KoHcTpyupoBaHue u
n3ydeHue paboThl AyieKTpoaBUraTens"”

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c

OnbiTel Papajesi. 3aKOH AJIEKTPOMArHUTHOM

63 1
unaykiuu. [Ipasuno Jlenma
Dnektporereparop. CrocoObl MOTyUeHUs
64 AIEKTPUIECKON PHEPTUHU. DIEKTPOCTAHIINH HA 1
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
65 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME |
"DEKTPUUECKUE U MATHUTHBIC SIBIICHUS"
KontponbHas padoTa mo teme "IIeKTpudIecKre bubnnorexa [JOK
66 1
Y MarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
PezepBHblil ypok. PaboTta ¢ Tekctamu 1o teme bu6nuoreka [IOK
67 1
"TennoBsie siBIeHUS" https://m.edsoo.ru/ff0accSe
68 PezepBHsblil ypok. PaboTta ¢ Tekctamu 1o Teme )
"MaruuTHble sBJICHUS"
OBULIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 14.5



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14

9 KUIIACC

KoJgunuecTBo yacoB

Hara DJIeKTPOHHbBIe N (ppoBbIE
Ne KonTpoas | IIpakTuuec
Tema ypoka u3ydeH | oOpa3oBaTesibHbIE
n/n Bcero HbIE KHe
us pecypcsbl
padoThI padoThI
1 Mexanudeckoe ABMKeHUE. MatepuanbHas 1
TOYKa
) Cucrema orcyeta. OTHOCUTETBHOCTh 1 bubnmnoreka [JOK
MEXAHUYECKOT'O JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmorexa [JOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpAMOIMHENHOE IBUKECHUE. |
Cpenusis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE IBUKECHHUE. | bubnmnorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh IPSMOJIMHEUHOTO PAaBHOYCKOPEHHOTO |

newkenus. ['paduk ckopoctu



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

JIaGopartopHas pabota "Onpeznenenue

bubmuoreka [JOK

/ yCROpEHHA TeNa pH p aB‘IJ{OYCKOp eHHf')M https://m.edsoo.ru/ff0adb18
JBUYKEHUU 10 HAKJIOHHOW MJIOCKOCTH
8 CBobOoaHoe nagenue ten. OneiTel [anmmes
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
9 Ilepuo E qaCTHOTa obpa eHI/ISIpJ}_I[I/IHef/'IHaSI u bubmorexa LIOK
pHroa patt ’ https://m.edsoo.ru/ff0ac176
YIJIOBasi CKOPOCTH
10 LlenTpocTpeMuTENLHOE YCKOPEHHE
bubmuoreka [JOK
11 I1 i H .B
epBbIii 3akoH HeroToHa. BexTop custbt hitps://m.cdsoo.ru/ff0ac6 12
12 Bropoii 3akon Herotona. PaBHozelicTByo11as1 bu6mmorexa [IOK
CHJIa https://m.edsoo.ru/ff0ae72a
bubmuoreka [JOK
13 T 7 H .C
peruii 3akoH Herotona. Cyneprno3unus cui hitps://m.cdsoo.ru/ff0aco8?
14 Pemienue 3a1a4 Ha NprUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroTona https://m.edsoo.ru/ff0aebbc
b K
15 Cuna ynpyroctu. 3akoH ['yka nbmmorexa LO

https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18

16 Pemenue 3agad no reme «Cumna ynpyroctm»
17 JlabopaTtopHas paborta «OnpeneneHue bubmuoteka [JOK
JKECTKOCTH NPYKUHBI» https://m.edsoo.ru/ff0ace28
bubmuoreka [JOK
18 Cra Tperia https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuia TpeHUs» bubmmorexa LIOK
A P https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabota "Onpenenenue bubmuoteka [JOK
20
Kod(uImenTa TpeHMs CKOIbKCHHS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3agau no reme "3akonsl HeroToHAa. bubmuoteka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TsKecTH U 3aKOH BCEMUPHOTO TATOTEHUS. bu6mmoreka [IOK
YckopeHue CBOOOHOTO TaICHUS https://m.edsoo.ru/ff0af044
VYpok-koubepenius "JIBuxeHUE TEJI BOKPYT
23 rpaBuTanmoHHoro neHrpa (ConHeuHast

cuctema). ["amakTuxu"



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28

Pertennie 3agau mo teme "Cuiia TSOKECTH M 3aKOH

bubmuoreka [JOK

24
BCEMHUPHOIO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
[IepBas kocmuueckast ckopocts. HeBecomocTs n bubnmnorexa [JOK

25
Neperpys3Kku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHOIl TOuku. AGCOTIOTHO

%6 TBEpOE Teno. PaBHoBecue TBEPIOro TENa ¢ bubmuoreka [IOK
3aKPEIUIEHHON OCBIO BpallleHuss. MOMEHT CHIIBL. https://m.edsoo.ru/ff0afe36
LenTp Tsxectn
PaBHOBecue marepuanbHOIl TOukH. AOCOTIOTHO

7 TBEpOE Teso. PaBHOBecHe TBEPAOTO TEa ¢
3aKpEIUIEHHON OChIO BpallleHUsl. MOMEHT CHUJIBL.
LenTp TsxecTn

)3 Pemenne 3anau no reme "MomeHT cuibl. LleHTp bubnmnorexa [JOK
TsKecTn" https://m.edsoo.ru/ff0b02b4
[TonroToBka K KOHTPOJIBHON paboOTe MO TeMe
" P . bubmuoreka [JOK

29 Mexanunueckoe aBHkeHue. Bzanmoneicteue

Ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8

KontponbHas padoTa nmo Teme "MexaHnuecKkoe

bu6nmoreka [JOK

30
nBwxkeHue. Bzaumonenicraue tea" https://m.edsoo.ru/ff0b06ec
Nmmynbe Tena. Umnynsc cuiibl. 3aKoH
31 COXpAaHEHUS UMITYJIbCA. Y IPYTrO€ U HEYNPYTOe bubmorexa [JOK
p . y - 1Py yupy https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBHE
1 Pemenue 3amau mo teme "3akoH coXpaHEHUs bubnmorexa [JOK
ummynbca" https://m.edsoo.ru/ff0b096¢
1 VYpok-koH(pepeHus "PeakTuBHOE IBUKEHUE B
MPUPOJIEC U TEXHUKE"
but6mmoreka [{OK
34 Mexanuyeckasi paboTa U MOILTHOCTb
P H https://m.edsoo.ru/ff0b0ag4
15 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U CHITBI bubnuoreka [IOK
TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «Omnpenenenrue padoThI
36 CUJIBI TPEHUS TP PABHOMEPHOM JIBUKECHHUHM TeJla
10 TOPU3OHTAIILHOM MOBEPXHOCTH»
37 Ces13b 2HEpruu u padbotsl. [loTeHmanbpHas



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec

SHEpPrus

Kunernueckas sneprus. Teopema o

bubmuoreka [JOK

38
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JIaGopatopHas pabota «/3yueHue 3akoHa bu6nuorexa [IOK
COXpaHEHUs SJHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHE U €TO bu6nuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KonebaHnusi. BeiHyX/1eHHBIC bubnmnoreka [JOK
Kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyeckuil ¥ Npy>KUHHBIA MasITHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh IIEpUO/ia
44 K(f)ﬂe6aHI/II71 :T YKECTKOCTH MPY>KUHBI U ﬁacfm bubmmorexa [IOK
124 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaieHne 3Heprun Npyu MEXaHUYECKUX
Kos1e0aHusAX
46 JlabopaTtopHas pabota «OmnpeaeneHne 4acToThl bubmuorexa [JOK
Y TIepHoJia KOJeOaHUi NPy KUHHOTO MasTHUKA https://m.edsoo.ru/ff0blaec
47 JlaGopatopHas pabota «IIpoBepka bu6muorexa [IOK

HE3aBHCHMOCTH IEePHO/Ia KOoJIeOaHuit rpy3a,

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32

MOABCUICHHOI'O K HUTH, OT MACChI I'py3a»

Mexaunueckue BOJIHEL. CBOWMCTBA

bubnuoreka [JOK
48 MEXaHU4YEeCKUX BOJIH. [IpononbHbIe U
https://m.edsoo.ru/ff0b21fe
MOTNIEPEYUHbIE BOJIHbI
49 Ypoxk-koHpepeHus "MexaHudecKue BOJTHBI B
TBEpAOM Tene. CelicMruecKue BOJIHbI"
50 3ByK. PacnipocTpanenue u oTpakeHue 3ByKa
51 Ypoxk-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI"
57 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYyCTHUYECKHUI pE30HAHC
53 Ypok-koHpepeHuus "YIbTpa3Byk U HHPPa3BYK bubmmorexa [JOK

B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe

[TonroToBka K KOHTPOJIBHON paboTe MO TeMe

bubmuoreka [JOK

54 "3akoHbI coxpaHeHUsl. MexaHnueckue
6 P " https://m.edsoo.ru/ff0b25f0
KoJieOaHUs U BOJIHBI
Kontposnbnas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHn4ecknue KojaeOanus u
BOJIHBI"
56 DIEeKTPOMArHUTHOE 1oJie. DIEKTPOMATrHUTHBIE bubnmnorexa [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koHpepenuus "Hlkana Bubs 10K
nonaoTexa
58 3JIEKTPOMArHUTHBIX BOJIH. Mlcnosib30Banue
. " https://m.edsoo.ru/ff0b2fe6
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H
VYpok-uccnenosanue "M3ydyeHne cBoicTB Eus 1IOK
nonIoTeKa
59 3J€KTPOMATrHUTHBIX BOJIH C TTIOMOIIBIO

MobunpHOTO Tenedona"

https://m.edsoo.ru/ff0b2c6¢



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0

Pemenne 3aaa4 Ha OMpCaACIICHUE YaCTOThI U

60 .
JUIMHBI 3JIEKTPOMarHUTHOM BOJIHBI
61 DJeKTpoMarHuTHas npupojia ceeta. CKOpocTh bu6mmoteka [{IOK
cBeTa. BomHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acripoctpaHeHue cBera. 3atmeHust CoiHia u bubmorexa LIOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
JIynb1
63 3aKkOH OTpakeHus cBeTa. 3epkana. Pemenne bubmuoteka [IOK
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAXKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeta. 3aKOH IPEIOMIIEHUS CBETA bubnmorexa LIOK
p ’ p https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonws3oBaHne MOTHOTO BHYTPEHHETO buomiorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5¢c
OTpPaXEHUS B ONTUYECKUX CBETOBOIAX
JlabopaTtopHas padota "HcciaenoBanue
66 3aBUCHMOCTH yIJIa TPEIOMIIEHHS CBETOBOI'O

Jiy4a OT yrIJia maJeHus Ha TpPaHMIlEe "BO3yX-



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0

nn

CTCKJIO

Ypok-koHpepeHnus "Mcrnoab30BaHUE TOTHOTO

67 BHYTPEHHET0 OTPAXKEHUSI: CBETOBO/IBI,
ONTUKOBOJIOKOHHASI CBSI3b"
bubmuoreka [JOK
68 JInnzel. OnTHYecKas cujia JUH3bI hitps-//m.cdsoo.ru/FOb3F2c
bu6mmorexa [IOK
n .
69 OCTpOEHUE U300PAKEHUI B JIMH3aX hitps:/m.edsoo.ru/fl0b4dda
JlaboparopHas padota "Onpenenenue
70 box EHOF?) aCSTOHHI/I}I u orl)ITII[/IquKoﬁ CHJIBI bubmorexa [TOK
Y I?, " https://m.edsoo.ru/ff0b4206
coOuparoIen JTUH3bI
71 Ypok-koHpepeHmus "OnTuueckue JMH30BbIC bubnmnoreka [JOK
npudops"” https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak ontuyeckas cucrema. 3peHue brbmmorexa [IOK
P https://m.edsoo.ru/ff0b4684
7 Ypok-koupepennus "Jledextsl 3penus. Kak
COXPAaHUTH 3peHue"
74 Paznoxenue 6enoro ceera B criekTp. OMBITHI bu6mmoreka [IOK

Hrerotona. CrnoxeHue creKTpaibHbIX [BETOB.

https://m.edsoo.ru/ff0c0f4dc



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c

Hucnepcus cera

JIaGoparopHas pa6oTa "OMnbITHI 10 Pa3I0KEHUIO
0€eJI0ro CBeTa B CIEKTP U BOCIIPUATHIO LIBETA

bubnuoreka [JOK

75
MPEIMETOB MPHU UX HAOJIOCHUN Yepe3 https://m.edsoo.ru/ff0cOe2a
1BETOBbIE (HUIBTPHI"
76 Ypoxk-npaktukym "BosiiHOBBIE CBOMCTBA CBETA:
nucnepcusi, untepdepennus u audpakuus”
77 Omnsitel Pe3epdopaa u nanerapHas Moaeib bubnmnorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaeins aroma bopa
79 Hcnyckanue u morjioneHue CBeTa aTOMOM. bu6mmoteka [{IOK
KBantsl. JIuHeiuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
20 Ypok-mipaktukym "Habumronienue cuekTpoB bubnmnorexa [JOK
HCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUABI bubmmorexa [TOK
8 8 https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnast Mmojens bubmmorexa TIOK
P fpa. Hy A https://m.edsoo.ru/ff0c18ac
bub. OK
83 PannoaktuBHble npeBpanieHus. Mzoronst nommoreka L1

https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c0e2a

Pemenne 3agad o treMe: "PaguoakTuBHEBIE

bu6mmorexa [IOK

84
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4da

85 [Tepuon nmonypacnana

26 VYpok-koHpepeHnus "PagroakTUBHBIE bubanorexa [HOK
W3IIy4eHUs B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 S nepHbie peakiyu. 3aKOHBI COXPaHEHUS bubmuoteka [IOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1¢c58

28 DHeprus CB3U aTOMHBIX s1iep. CBsA3b MacChl U bu6mmoteka [{IOK
SHEPrUuu https://m.edsoo.ru/ff0c1d7a

&9 Pemenue 3agad no reme "SAnepunie peakuuun"

90 Peakuuu cunrtesa u nenenusd siaep. Mictounuku bu6nmoreka [JOK
sHepruu CoJiHIa v 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHEpreTHKA.

91 JIeficTBHs paJguOAKTUBHBIX U3Iy4YEHUN Ha

YKUBBIE OpraHU3MBbI"



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a

[ToaroroBka Kk KOHTPOJILHOU paboOTE 1O TEME

bu6mmoreka [IOK

92 "DIEKTPOMArHUTHOE MOJ€. DIEKTPOMAarHUTHEIE
p | p https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBLIE SIBICHUS
KoHnTtponbHas paboTa mo teme

93 "DIEeKTPOMAarHUTHOE MOJIe. DJIEKTPOMArHUTHbHIC
BoJHEI. KBaHTOBEIE ABIIEHUA"

94 [ToBTOpenue, 06o6menue. Jlaboparopusie bubmuorexa [JOK
pabotsl o Kypcey "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOopenue, o0o0meHue. Penienne pacueTHbIX

95 KadecTBe 3aj1a4 1mo reMe ""TermnoBeie bubmorexa LIOK
M Ka4eCTBEHHBIX 3a/a4 10 TEM ILUIOBBI

. https://m.edsoo.ru/ff0c2572
MPOLIECCHI
[ToBTOpeHue, 0600mEeHNe. Perenne pacueTHbIX
" bubnuotexa [JOK
96 M KauyeCTBEHHBIX 3aAad 1mo Teme "KII/]

TEIUIOBLIX ABUrarteieci"

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e

IToBTrOopenue, o0o0meHue. Penienne pacueTHbIX

" bubnmnorexa [JOK
97 1 KaYECTBEHHBIX 3a"L[aq nio Teme "KII 1 hitps://m.cdsoo.rw/f0c2b30
AJIEKTPOYCTaHOBOK
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MPOBEPAEMBIE NPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OEPA3OBATEJIBHOM

HHPOI'PAMMBI OCHOBHOTI'O OBHIET'O OBPA3OBAHMUA

7 KJIIACC
Kon
npoBepsieMo IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0
ro oOpa3zoBaHus
pe3yJbTara
1.1 HCIIOJIb30BAaTh U3YUYEHHBIE TOHATHS
- pasznuyaTh SIBJICHUS MO OINMCAHUIO UX XapaKTePHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
(bu3HIecKoe sIBJICHUE
pacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PHU3NYECKUX SBIICHUN B OKPYXKAIOIIEM MHPE, B TOM Yucie PU3NUYEeCKHe SIBICHUS B
1.3 MpHUpoJie, TIPH 3TOM TMEPEBOJIUTH MPAKTHUECKYIO 3a/lady B Y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOWCTBA (NIPHU3HAKH)
(bUBUYECKUX SIBJICHUI
OIMKCHIBATh W3YYCHHBIE CBONCTBA Ten W (DU3MUYECKHE SBJICHHS, HUCIOJIB3ysS (DU3MUECKHE BEIMYUHBI, NMPU ONMHCAHUH
14 MPABWJIbHO TPAKTOBATh GU3NYECKUI CMBICI HCITIOIb3YEMbIX BETUUHMH, UX 0003HAYEHUS U €IUHUIBI (QU3MUECKUX BEIHYUH,

HaXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIMYUHY C JPYTMMH BEIMYMHAMH, CTPOHUTH TpaduKu

HN3YUYCHHBIX 3aBHCHUMOCTEH (bHSI/I‘—ICCKI/IX BCJINYHNH




1.5

XapaKTepu30BaTh CBOWCTBA Tell, (pU3MUECKUE SBJICHUS M HPOILECCHI, MCIONb3Yysl M3yUYEHHBIC 3aKOHBI, P 3TOM JIaBaTh

CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCBIBATh €I0 MAaTEMATUYECKOE BhIpaKEHUE

1.6

OOBSICHATh (PU3MYECKHE SBICHUS, MPOIECChI M CBOHCTBA TEJ, B TOM YHCIC W B KOHTEKCTE CHTYaIlMil MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH 0OBsACHEHUE M3 1 — 2 JOTHYecKuX

I1aroB ¢ Onopoi Ha 1 — 2 U3yYeHHbIX CBOWCTBA (PU3MUECKUX SABICHUHN, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHble 3a7auu B 1 — 2 1elCTBUS, UCIIOB3Ys 3aKOHBI U (POPMYJIb, CBSA3bIBAIOIINE (PU3NUECKUE BEIMUUHBI: HA
OCHOBE aHAJIM3a YCIIOBHSI 3a/I1a4d 3alMChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3UUECKUE BEIWYHHBI B (OPMYIBI U
IPOBOJUTH PAacU€Thl, HAXOJAUTH CIIPABOYHbIC JAHHBIE, HEOOXOAMMBIE JJS PELICHUs 3a/ay, OLEHUBATh PEATUCTHUYHOCTh

MOJTy9eHHOU (PU3UIEeCKON BEITMUNHBI

1.8

pacro3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (DPU3UYECKHX METOOB, B ONHCAHUU HCCIIEIOBaHMA
BBIIETISITH TIPOBEPSIEeMOE MPEIIOI0KEeHNE (TUIIOTE3Y), pa3indaTh U HHTEPIPETUPOBATH MOTYyUYEHHBINH Pe3yIbTaT, HAXOIUTh

OIIMOKY B XOJ¢ OIIbITa, ACJIAaTh BBIBOJBI 11O €TI0 PE3yJibTaTaM

1.9

MPOBOJUTH OMBITHI MO HAOIIOJCHNIO (PU3UUYECKUX SBICHUN WK (U3NYECKUX CBOMCTB Te: (OPMYIUPOBAThH IPOBEPsEMbIe
IIPEIIOJIOKEHNS, COOMpPAaTh YCTAaHOBKY W3 IMPEAJIOKEHHOr0 000pYAOBaHMS, 3alUCHIBATh XOJ ONBITa U (POPMYIHUPOBATH

BBIBOBI

1.10

BBIIIOJHATE IMPAMBIC H3MCPCHUA C HCIIOJB30BAHUEM AHAJIOTOBBIX U I_II/I(l)pOBbIX HpI/IGOpOB, 3aIlIMChIBaTh ITOKa3aHUA

MPUOOPOB C YUETOM 3aJJaHHOUN aOCOTIOTHOM MOTPEITHOCTH U3MEPESHUIA

1.11

MIPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHON (U3NYECKOW BETUYMHBI OT JAPYroil C HCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUl, y4acTBOBAaTh B IJIAHUPOBAHUM Y4eOHOTO HCCIIEIOBAaHUS, COOMpATh YCTAaHOBKY M BBINOJHATH HW3MEPEHUS,
cleysl MpeIoKEeHHOMY IUIaHy, (UKCHUPOBATH pPe3ysbTaThl MOJYYEHHOM 3aBHCHUMOCTH (DU3MUECKUX BEJIMYUH B BUJE

MPECAJIOKCHHBIX Ta6J'II/II_I u Fpaq)I/IKOB, ACJIaTh BBIBOABI 11O pE3yJibTaTaM UCCIICAOBAHUA




1.12

IMPOBOAUTL KOCBCHHBIC H3MCPCHUA (bHSI/I‘-ICCKI/IX BCJIIMYHH, CICOYyA HpC)IJ'IO)KCHHOfI WHCTPYKIUH: IIPpU BBIIIOJHCHHUU

I/I3MepeHI/II\/'I CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BEITUUYNHBI

1.13

cOOJTIOAaTh MIPaBHIIa TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pyAOBaHUEM

1.14

yKa3blBaTh MPUHIUIBI JEUCTBUA NPUOOPOB U TEXHUYECKHX YCTPOMCTB, XapaKTepU30BaTh MPUHIMIbBI JIEHCTBUS
W3YYEHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMUCAHMUS, UCIIONIBb3Ys 3HAHUS O CBOMCTBAX (PU3NUIECKUX

SIBIICHHI U HGO6XO}II/IMI)IG (1)I/ISI/I‘~I€CKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

NPUBOAUTH MPHUMEPH! (HAXOIUTh MHPOPMALHMIO O MPHUMEpax) MPAaKTUYECKOrO HCIHOJIb30BAHUS (PU3HMUECKUX 3HAHUU B
MOBCETHEBHOM JKMU3HM Uil oOecriedeHusi 0€30MacHOCTH MpU OOpallleHud ¢ MPUOOpaMyu U TEXHUUYECKUMH YCTpONCTBaMH,

COXpPAaHCHUA 300POBbI U CO6JHO,[[CHI/I$[ HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUS B oxpy)Kanmeﬁ cpeae

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTepHeT B COOTBCTCTBUU C 3a/IaHHBIM ITOUCKOBBIM 3aIlIpOCOM, Ha
OCHOBC HMMCIOIINXCA 3HAHUM U HYTéM CpaBHCHHA Pa3IMYHBIX MCTOYHHUKOB BBIACIATH I/IH(l)OpMaIII/IIO, KOTOpas SABJIACTCA

MIPOTUBOPEUMBOM UM MOXKET OBITh HEAOCTOBEPHOI

1.17

UCTOJIb30BaTh TPHU BBINIOJHEHUH YYEOHBIX 3aJaHUi HAYYHOMOIYJSPHYIO JHUTEpaTypy (QHU3HUECKOro COIACpKaHUSA,
CIIpaBOYHBIE MaTepHuallbl, pecypchl ceTu VHTepHeT, BiaaeTh NpuéMaMHM KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs

nH(GOpPMAIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/laBaTh COOCTBEHHBIE KpaTKWE TMHCHMEHHBIE M YCTHBIE COOONIECHHWS HAa OCHOBE 2 — 3 HCTOYHHMKOB HH(OpPMALUU
(bU3M4ECKOro cojepkaHus, B TOM 4Hcie IIyOIMYHO J1e1aTh KPaTKue COOOIIEHHs O pe3yIbTaTaXx MPOEKTOB WM y4eOHBIX
UCCIIEIOBAaHM, MIPU 3TOM I'PaMOTHO HCIIOJB30BaTh M3YUYECHHBIM MOHATUHHBINA ammapar Kypca (H3HKH, COIMPOBOXIATh

BBICTYIUICHHE TIPE3CHTAllMEH

1.19

IIpU BbIITOJIHCHHUN yqe6HHx IMPOCKTOB H I/ICC.TICI[OBaHI/II‘/’I pacnpeacisiTb 0053aHHOCTH B rpyane B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJadaMM, CJICAUTH 3a BBIIIOJIHCHHUCM IlJIaHa I[CﬁCTBHﬁ, aJICKBATHO OILICHUBAThb COOCTBEHHBIH BKJIaJd B

ACATCIBHOCTD I'PYIIIBI, BBICTpAUBATH KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUUTBIBAA MHCHHUC OKPYIKAIOMIUX




8 KVIACC

Konx nposepsiemoro

HpOBepﬂeMble NMPEIMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM 06pa30BaTe.I]bHOI7I nmporpaMmbl OCHOBHOI'O

pe3yJbTara o0mero odpa3oBanus

1.1 HCIIOJIb30BATh ITOHATUSA

- pasnuyath SBJICHUS 110 ONMCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢busnveckoe SBICHUE
pacrio3HaBaTh NPOSIBICHUE W3YYEHHBIX (M3NYECKHUX SBICHHNA B OKPYXKAIOIIEM MHUpPE, B TOM YHCIE (U3UIECKUE

1.3 SIBJICHUS B IPUPOJIE, IPU 3TOM MEPEBOANUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBIJCINIATh CYIIECTBEHHbIE CBOICTBA
(mpu3HaKM) PU3NIECKUX SIBICHUH
OIUCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCHOIb3Ys (PU3NUECKHUE BETUUUHBI, IPH ONUCAHUU

14 MPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEJIHMYUH, 0003HAUCHUS W EAMHUIBI (PU3NIECKUX
BEJIMYMH, HAXOJUTh (OPMYJIbl, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMYMHY C IPYT'MMHU BEJIMUYMHAMM, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

s XapaKTepu30BaTh CBOMCTBA Tell, (pU3MUECKUE SBICHHS U IPOLECCHI, UCTONb3Ysl U3yUEHHbIE 3aKOHBI, IPU TOM
JlaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE

1.6

OOBSACHATH (PU3MYECKHE TMPOLIECChl U CBOICTBa Tel, B TOM 4YHCIE U B KOHTEKCT€ CHUTyalUUd NPaKTHKO-




OPHUCHTHPOBAHHOT'O XapaKTEpa: BBIABIATE HNPUYHUHHO-CICACTBCHHBIC CBsA3H, CTPOHTH 00bsAcHeHNe u3 1 — 2
JJOTHYCCKHUX IIaroB ¢ IOMOIIBIO 1 -2 HU3YYCHHBIX CBOMCTBA (I)I/I3I/ILICCKI/IX HBHGHI/IP'I, (I)I/I3I/ILIGCKI/IX 3aKOHa HWJIH

3aKOHOMEPHOCTHU

1.7

pemaTth pacuéTHble 3amadud B 2 — 3 JEHCTBHSI, HCTONB3YsS 3aKOHBI U (OPMYJIBI, CBSI3BIBAIONINE (U3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3aIIUCBhIBATh KPATKOE YCIOBHE, BBISBISATh HEAOCTATOK JTAHHBIX IS
pelieHus 3aJa4d, BBIOMPATH 3aKOHBI U (OPMYIIBI, HEOOXOMUMBIC sl €€ pEeIIeHUs, MPOBOIUTH PACUYEThl U

CpaBHHBATH IMOJIYUYCHHOC 3HAYCHUC (1)PI3PI‘ICCKOI>'I BCJIIMYHHBI C U3BCCTHBIMH JaHHBIMU

1.8

pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOKHO PEIIMTh MPHU MOMOIIU (PU3HUECKUX METOOB, HCIOJIb3Ysl OMHCAHUE
WCCIEAOBaHMS, BBIICIATh MPOBEPSEMOE MNPEANOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAAKA MPOBEIACHUS

HWCCIEIOBAHMSA, 1eJIaTh BHIBOIEI

1.9

MIPOBOANTH OIBITHl 10 HAONIOACHUI0 (U3UYECKUX SIBICHUH WM (U3NYECKUX CBOWCTB Tei: (OpMYyIUPOBATH
MIpOBEpsiEMBbIE MPEATNOI0KEHNS, COOUPATh YCTAHOBKY M3 MPEUI0KEHHOT0 000pyA0BaHus, OIUCHIBATh X0/ OINBITA U

(hopMyIIHpPOBATH BHIBOJIBI

1.10

BBIIIOJHATL OPAMBIC U3MCPCHUA C HUCIIOJB30BAHWEM aHAJIOT'OBBIX HpI/I60pOB 1 JaT4YuKOB (1)I/ISI/I‘I€CKI/IX BECJINYNH,

CpaBHHUBATb PC3YyJIbTAThHL H3MepeHHI>i C y‘léTOM 3a,I[aHHOﬁ a0COJIFOTHOM MOT PCHIHOCTHU

1.11

MIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (DHU3MUECKON BEJWYMHBI OT APYTOil ¢ MCHOJIB30BaHUEM MPSMBIX
M3MEPEHU: MIIaHUPOBATh HCCIIeI0OBaHNUE, COOUPATh YCTAaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIeLysl IPeI0KEHHOMY
I1aHy, (UKCUPOBATh PE3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH B BUJE TaOJHUI M rpadUKOB, AeNaTh BBIBOJBI 110

pe3yiibTaTaM HCCICAOBaHUA

1.12

IIPOBOAMTDH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH: IJIaHUPOBATh HU3MCPCHUA, CO6I/IpaTB

OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS npez{nomeHHoﬁ HHCTPYKIUU, U BBIYUCIIATh 3HAYCHUC BECIIMYNHBI

1.13

co0Jro1aTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHEIM 000pyI0BaHUEM




1.14

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX

OIMMCaHuA, UCITOJIb3YyA 3HAHUA O CBOMCTBaxX (1)I/ISI/I‘IeCKI/IX SIBIICHHUH 1 H€O6XO)II/IMI)Ie (1)I/I3I/I'-IGCKI/IG 3aKOHOMEPHOCTHU

1.15

pacrio3HaBaTb MPOCTBIC TEXHUYCCKUC yCTpOfICTBa U HU3MCPUTCIILHBIC HpI/I60pI>I o cxeémMaM Hu CXEMaTHYHBIM
PUCYHKaM, COCTaBJIATh CXEMBI JJICKTPUUCCKHX ueneﬁ C IIOCIEAOBATCIBHBIM W IAapalJICJIbHBIM COCAMHCHUEM

9JICMCHTOB, pa3jindyas YCIIOBHBIC 0003HaYEHHS IJIEMECHTOB SJICKTPHUICCKUX ueneﬁ

1.16

IIPUBOAUTE NPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPAX) MPAKTHUECKOTO UCIIOIb30BaHUS (PU3HMUECKUX 3HAHUHN
B TIOBCEJHEBHOW JKM3HM Ui oOecrmieueHHs O€30MacHOCTH TpH OOpamieHHH C NpudopaMH M TEXHUYECKUMHU

YCTpOICTBaMH, COXpaHEHHUSI 3I0POBbS U COOTIOACHUSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpY Karolel cpee

1.17

OCYIIECTBIISATH MOUCK MHPOpMAINK (HU3HUECKOTO cofepx aHus B ceTH VIHTepHeT, Ha OCHOBE MMEIOIUXCS 3HaHUI
U MyTEM CpaBHEHUS TOTIOJHUTEIBHBIX HCTOYHUKOB BBIICTATH HH(DOPMAIIHNIO, KOTOpAs SBISETCS MPOTHBOPEYUBON

WJTU MOKET OBITh HEIOCTOBEPHOU

1.18

UCIOJIb30BATh MPH BBIMOJHEHUH YUEOHBIX 33aJJaHUN HAyYHO-IOMYJSPHYIO JUTEPATypy (PU3NUECKOTO COJIEpIKAHMS,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHeT; BiaaeTh NpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa,

npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

cO3aaBaThb COOCTBEHHBIE ITUCHMCHHEIC U KpaTKHUC YCTHBLIC COO6IJ_ICHI/I$I, 0606]]_[&51 I/IH(bOpMaI_II/IIO N3 HCCKOJIbBKHUX
NCTOYHUKOB (1)I/ISI/I‘~I€CKOFO COACpIKaHUA, B TOM YHUCIIC HY6J'II/I‘IHO OpeACTABIATE PE3YJIbTATHI HpOGKTHOﬁ Ui
PICCJ'ISI[OBEITCJ'ILCKOIZ JACATCIIBHOCTH, IIPH 3TOM I'paMOTHO HCIIOJIb30BATh I/I3yquHblﬁ MOHATUHHBIN arrapar Kypca

(bU3MKH, COMPOBOXK/IATH BHICTYIUICHUE MPE3CHTALIUEH

1.20

MIPU BBINOJIHEHUH yYEOHBIX MPOEKTOB M HCCIECIOBAaHUM (PU3NYECKUX IMPOILIECCOB paclpeieisiTh 00s3aHHOCTH B

rpyamne B COOTBETCTBUHM C IIOCTAaBJICHHBIMHU 3aJjadyaMu, CJICAUTb 3a BbIIIOJIHCHHUCM IIJIaHA HCﬁCTBHﬁ u




KOPPECKTHPOBATh €TI0, AaACKBATHO OLCHUBATH COOCTBEHHBIH BKJIad B ACATCIIBHOCTL TIPYIIIbLI, BBLICTPAHWBATH

KOMMYHHKaTHUBHOE B3aHMOJICICTBHE, MTPOSBIISAs TOTOBHOCTh pa3peniaTb KOH(PIUKTHI

9 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'O
NPOBePsIeMOro
poBep o01ero oopazoBaHus
pe3yJabTarTa
1.1 UCIIOJIb30BaTh U3YUECHHBIE TOHATHUS
- pa3nnyarh SBJICHUS IO ONMMCAHHIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIUX IaHHOE
¢buznyeckoe sBIIeHUE
pacro3HaBaTh MPOSABICHHE M3YUYCHHBIX (PM3NYECKHX SIBJICHUN B OKpY’KAalOIIeM MHUpPE, B TOM 4YHCIe (U3UUECKUE
1.3 SIBJICHHS B TIPUPOJIE, TIPH STOM IEPEBOAMTH MPAKTHUECKYIO 3a7ady B YUeOHYIO, BBIIEISTh CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKM) GU3NYECKUX SIBICHHUH
OIMCHIBATh W3yYEHHBIE CBOWCTBA TENl U (pU3MUECKHE SIBICHUS, MCIONB3YS (U3NUYECKUE BEIMYUHBI, IPU OTMHCAHUH
14 NpPaBWIbHO TPAKTOBaTh (PU3MUYECKUI CMBICH HCIHOJIb3YEMBIX BEJIUYMH, OOO3HAUEHUS U EIUHUIBI (PU3HMUECKUX
BEJIMYHMH, HaXOAUTh (POPMYIIBI, CBS3BIBAIOUINE NAHHYIO (PH3MUECKYIO BEIMYHMHY C APYTUMH BEIMYMHAMH, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BETMUUH
1.5 XapaKTepU30BaTh CBOWCTBA TeN, (M3UYECKUE SBICHHS W TPOIECCHI, MUCTONB3Ysl H3yYCHHBIE 3aKOHBI, MPH ATOM




JlaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aITUCHIBATh €I0 MAaTEMAaTUYECKOE BRIPAXKCHHE

1.6

OOBSICHATh (PU3MYECKHE TMPOLECChl W CBOMCTBAa TeJl, B TOM YHCIE€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBbIBISATH MPUUYUHHO-CIIEACTBEHHbIE CBS3U, CTPOUTH OOBACHEHHWE u3 2 — 3
JIOTMYECKUX IIaroB C MOMOUIbI0 2 — 3 H3yYeHHBIX CBOMCTBAa (U3MYECKUX SIBICHHM, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemats pacuéTHbIe 3a/layl (OMUPAOIIMECS HA CUCTeMY W3 2 — 3 ypaBHEHHI), MCHOJIb3Yys 3aKOHBI U (POPMYJIBL,
CBs3BIBAMOIIME (DM3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/1auydl 3allMChIBaTh KPATKOE YCJIOBHE,
BBISIBJISITH HEIOCTAIOIINE UM M30BITOUHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (DOPMYIIbI, HECOOXOIUMBIE JUIS PELICHMUS,

MPOBOAUTD paC‘-IéTBI 1 OICHUBATDH PCAITMCTUYIHOCTD ITOJIYUYCHHOI'O 3HAYCHUS (1)PI3H‘{GCKOI>'I BCINYHHBI

1.8

pacno3HaBaThb HpOGJIeMBI, KOTOPBIC MOKHO PCIIWTHL IIPpH ITOMOIIU (I)I/I3I/I"ICCKI/IX MCTOIAOB, HCIIOJIB3YysS OIIMCAaHUC
HCCIICAOBAaHWA, BBIACIATE IMMPOBCPACMOC IIPCANOJIOKCHUEC, OLCHHMBATL [IPABUJIBHOCTL TIIOPAAKa IIPOBCACHUA

HCCIICA0BAHN, AC€JIaTh BBIBOAbL, UHTCPIIPCTUPOBATL PE3YJIbTATHI Ha6J'IIDI[eHPII>i U OIIBITOB

1.9

MPOBOJMUTH OMBITHI TO HAOMIONCHUI0 (PU3UYECKHX SBIEHUN WM (PU3MUECKHX CBOMCTB Tel: CaMOCTOSTEIHHO
cobuparh yCTAaHOBKY W3 HM30BITOYHOrO HabOpa OOOpyIOBaHHS, OMKHCHIBATH XOJ OIBITA M €r0 Pe3yJbTaThl,

(bopMyIMpOBaTH BHIBObI

1.10

MIPOBOAUTH MPU HEOOXOJUMOCTH CEPHIO TIPSIMBIX U3MEPEHUI, OTPEIeINisAs CpeHEee 3HAaUCHNUE U3MEPSEMON BETMYUHBI
(dokycHoe paccTrosiHUE COOHMpAroIIel JIMH3BI), OOOCHOBBIBATH BBIOOp CHocoOa W3MepeHUus (M3MEPUTEITHHOTO

mpuodopa)

1.11

IMPOBOAUTH HCCIICAOBAHUEC 3aBHCHUMOCTEH (1)I/ISI/I‘ICCKI/IX BCJINMYHWH C HCIIOJIB30BAHHUEM IIPAMBIX HSMCPGHHP'IZ
IJIAaHUPOBATHL HCCJICAOBAHUC, CAMOCTOATCIBHO CO6I/IpaTL YCTaHOBKY, (I)I/IKCI/IPOBaTB PE3YIIbTAThI HOHy‘-IGHHOﬁ

3aBUCUMOCTH (1)I/ISI/I‘~ICCKI/IX BEJINYHNH B BUIC Ta6J'II/III n Fpa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA




1.12

MMPOBOANUTH KOCBCHHBIC NU3MCEPCHU (1)I/I3I/I‘IeCKI/IX BCJIMYHH: [IJIAHUPOBATH U3MEPCHU, CO6I/IpaTI> OKCIICPUMCHTAJIbHYTO
YCTAaHOBKY W BBIIIOJHATE U3MCPCHUA, CICAYA HpGI[JIO)KGHHOﬁ HUHCTPYKIMHU, BBIYUCIIATL 3HAYCHUC BCIIUMYMUHBI H

AHAIM3UPOBATH MOTYYCHHbBIE PE3YJIbTAThl C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

coOI0IaTh MpaBHiIa TEXHUKH OE€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM

1.14

pa3iindaTb OCHOBHLIC MPU3HAKHU U3YUCHHBIX (I)I/I3I/I‘-I€CKI/IX MOZETIeH: MaTCepuaJibHasd TOYKaA, a0COIIOTHO TBép)lOG TECIIO,

TOYCYHBIM UCTOUHHUK CBCTa, JIy4, TOHKasd JIMH3a, INIaHCTapHasd MOJCJIb aTOMa, HYKJIOHHAasA MOJCJIb aTOMHOI'O gApa

1.15

XapaKTepu30BaTh MPUHLHUIIBI AEUCTBHUS U3YUECHHBIX PUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPON Ha UX OMHCAHUS,

HCIIOJIB3YyA 3HAHUSA O CBOMCTBaxX (1)I/I3I/I'—ICCKI/IX SIBIICHHM U HeO6X0}II/IMI)Ie (1)I/ISI/IT-IGCKI/IC 3aKOHOMECPHOCTHU

1.16

UCTIOJIB30BaTh CXEMbI U CXEMATUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTEILHBIX MTPHOOPOB U
TEXHOJIOTUYECKUX TMPOLIECCOB NMPH PELICHUH YYeOHO-NPAKTHUUYECKUX 3a]ad, ONTUYECKHE CXEMbl I MOCTPOSHHS

n300paKeHMI B TUIOCKOM 3epKajie 1 COOMpAIONIei JIMH3e

1.17

NPUBOUTH IPUMEPHI (HAXOAUTh HHPOPMALIMIO O IPUMEPax) MPAKTUYECKOI0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUH B
MOBCEHEBHON KHM3HM Il obOecneueHus: OE30MacHOCTH NpU oOpalieHuH ¢ HpuOopaMH M TEXHUYECKUMHU

YCTPOﬁCTBaMH, COXpaHCHHA 300POBbA U CO6J'IIO,I[€HI/I5I HOPM 3KOJOTH4Y€CKOI'0 IIOBEACHUSA B OKPY)I(aIOHICﬁ cpeac

1.18

OCYILECTBIIATh TIOUCK MH(POpPMANUU (U3NIECKOTO COAEp)KaHUs B ceTh VHTEepHeT, caMOCTOATENbHO (popMynupyst
MIOUCKOBBIA 3alpoC, HAaXOIUTh IyTH OINpPENIEIEeHUs JOCTOBEPHOCTH TOJY4YeHHOH HWH(GOpPMAlMd Ha OCHOBE

UMCIOIIUXCA 3HAHUH U JOITIOJIHUTCIIbHBIX NCTOYHHUKOB

1.19

UCTIOJIB30BaTh MPH BBITOJHEHUN YYE€OHBIX 33/JaHU HAYYHO-TIONMYJLIPHYIO JINTEPATYpy (PH3HMUECKOTO COAep KaHus,
CIpaBOYHBIE MaTepHabl, pecypchbl ceT HTepHeT; BiaieTh NpUEMaMn KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa30BaHus

uHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO




1.20

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUsI HA OCHOBE MH(OPMAIIUN U3 HECKOJIBKUX MCTOYHHKOB
(Gu3n4ecKoro cojaepkaHus, MNyOIMYHO TPEACTABIATh PE3ylbTaThl IPOEKTHONH MM  HCCIIENOBATEIIBCKOM
NeSITeIbHOCTH, TIPU 3TOM I'PaMOTHO UCIOJIb30BaTh U3YUCHHBIM NOHATUIHBIN anmapaT u3y4aeMoro paszena GUu3uKu u

COTIPOBOXIATh BRICTYIIJIEHUE TIPE3EHTAIIMEH ¢ yI€TOM 0COOEHHOCTEHN ayIMTOPUH CBEPCTHUKOB

1.21

IIPU BBINIOJHEHUN YYEOHBIX IMPOEKTOB W HUCCIECNOBAaHMM (PU3MUECKHX HPOLECCOB PACHpPENeNsaTh O00S3aHHOCTU B
IPYyIIIE B COOTBETCTBUHU C ITOCTaBICHHBIMU 3aja4aMHu, CJIIEAUTD 3a BBIIIOJTHEHUEM IUIaHA NEUCTBUN U KOPPEKTUPOBATH
€ro, aJIeKBaTHO OLIEHWBaTh COOCTBEHHBIH BKJIAJ B JIE€ATENbHOCTh TPYIIIbI, BBICTPaUBaTh KOMMYHHUKAaTHBHOE

B3aHMOﬂCﬁCTBHe, IIPOSABJIASA TOTOBHOCTH pas3speilaThb KOH(I)J'H/IKTBI

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pasne
Ja

Kox 31emenTa IIpoBepsiemble 3JIeMEHTbI COIeP/KAHUSA

®U3UKA U EE POJIb B IO3HAHWUM OKPYXAIOIIEI'O MHUPA

11 ®duzuka — HayKa O IIpupoae. SIBneHus pupoabl. dusnyeckue SBICHUS: MCXaHHUYCCKUEC, TCIIJIOBBIC,

QJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

{9 dusnveckre BeNMWYUHBL V3mepenue ¢usndeckux BenmmuuH. Dmsmdeckwe npubopsl. [lorpemHocts
n3MepeHnil. MexxayHapoHasi CucTeMa euHUIL

1.3 EcTtecTBeHHOHAyuyHBI MeTOJ MO3HAHMS: HAOJNIO/IEHUE, MOCTAaHOBKA HAYYHOI'O BOIPOCA, BBIIBUIKECHHE




TUIIOTE3, SKCIICPHUMEHT I10 ITPOBEPKE I'MIIOTE3, 00BsACHCHHE Ha6J'IIOI[aCMOFO SIBIICHUS

14 Ornucanue GU3NIECKUX SBICHUN C TTIOMOIIBIO MOJIEeH
[IpakTuyeckue pabOTHI:
H#H##Par##HI3MepeHne pacCTOSTHUMN.

1.5 #H#HPar#Ht#13Mepenne 00bEMa KUIKOCTH U TBEPOTO Tena.

###Par###Onpenenenre pa3MepoB MaJbIX TEJ.

H###Par###13mepenne TeMneparypsl Py NOMOILH KUAKOCTHOTO TEPMOMETpPA U IaTYMKA TEMIIEPATypPbl

ITEPBOHAYAJIbHBIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

H#H#H#Par##H#CTpoeHune BellecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIIUE AUCKPETHOE

2.1
CTPOEHHE BEILLECTBA

27 #HH##Par##Ht]|BrokeHue dactul, BemiecTBa. CBSI3b  CKOPOCTH JBMXKEHUS YACTHUI[ C TEMIIEPATypOH.
BbpoyHoBckoe nBmxenue, uddysus

23 B3aumopeiicTBie yacTHI] BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHNE
###Par### ArperaTHble COCTOSIHHSI BEIIIECTBA: CTPOCHHE Ta30B, )KUAKOCTEH M TBEPABIX (KPUCTALITUICCKUX )

24 Ten. B3auMocBsi3b MEX]y CBOMCTBAMU BEIIECTB B pa3HBIX arperaTHbIX COCTOSHUSIX W UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI

26 [IpakTuueckue pabOTHI:

#H#HPar####Onenka muamMeTpa aToMa METOJIOM PSIOB (C HCIob3oBaHueM (poTorpaduwii).




HHHPar###ONBITH 110 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

#HH#H#Par###OnbITH 0 0OHAPYKEHUIO JCHCTBUS CHUIT MOJICKYJIIPHOTO TIPUTSIKCHHS

JABWXXEHUE U B3AUMOIAENCTBUE TEJI

3.1 MexaHnueckoe JABMKeHHe. PaBHOMEpHOE U HEpaBHOMEPHOE IBUKEHUE

12 #i#HPar###Cropoctb. CpenHsAsl CKOPOCTh IPU HEPAaBHOMEPHOM JBMXKEHHMH. Pacuér myTH M BpeMEHH
JBYDKEHUS

33 SIBnenune uHepMK. 3aKOH MHEpIMH. B3aumoseiicTBrue Ten Kak NpUYMHA U3MEHEHHs] CKOPOCTHU JIBUKECHUS
Tes. Macca Kak Mepa HHEPTHOCTH TeJla

34 #H#HPar#Ht# 1noTHOCTH BemecTBa. CBSA3b IUIOTHOCTH € KOJMYECTBOM MOJIEKYJ B €JMHHUIIE 00bEMA BEIeCTBA

3.5 Cuna kaKk XxapakTepuCTHKa B3aUMOJICHCTBUS Tel

3.6 Cuna ynpyroctu u 3akoH ['yka. U3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA

37 HH##Par##HtSIBnenue TaroteHuss W cwia Tsbkectd. CHila TSKECTM Ha Jpyrux IUlaHetax. Bec Tena.
Hesecomocts

3.8 Cuna tpenus. TpeHue CKOIbKEHUS U TPEHUE NOKos. TpeHue B Ipupoae U TEXHUKE

3.9 H#HH#Par##H#CrokeHne CuJil, HallpaBJICHHBIX 110 OJHOU MpsiMOi. PaBHOAEMCTBYIOMIAs CHJT
[IpakTuueckue padbOTHI:

3.10

OnpeneneHI/Ie CKOpPOCTHU PpPAaBHOMCPHOI'O JIBUKCHUSA (I_HapI/IKa B JKHUIAKOCTH, MOIACIHU ISIJIICKTPUICCKOI'O

aBTOMOOWJII M Tak pganee). OmnpenencHWe CpeaHed CKOPOCTH CKOJBXKCHHS OpycKa WM IapuKa I10




HAKJIOHHON 1miockocTd. OmnpeneneHue IMIOTHOCTH TBEpAOro Ttena. OMNbITEL, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTh pacTsoKkeHus (aedopmariun) Npy>KUHbI OT MPHI0KEHHOHN CHIbl. OTBITHL, TEMOHCTPUPYIOIIHE

3aBUCUMOCTD CHUJIbI TPCHUSA CKOJIBKCHUA OT BECA TCJIA U XapaKTCPpa COIIPHUKACAIOIIUXCS HOBerHOCTeI\/JI

3.11

dusndeckue SBICHUS B Ipupoac: MpuMEPbl ABHMKCHUA C pa3IMYHBIMH CKOPOCTAMU B JKMBOWM M HEKHUBOM

IIPUPOJIE, IEUCTBUE CUJIBI TPEHUS B IIPUPOAC U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, NOAIIUITHUKI

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEH 1 TA30B

4.1 JNaBnenue TBEpaOTrO Tena. CriocoObl YMEHBIICHHS M YBEIUUCHUS JaBICHUS

4.2 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00bEMa, TeMIiepaTyphl

43 Ilepenava naBneHusi TBEPABIMH TeEJIAMH, KUAKOCTIMU W razamu. 3akoH [lackang. [IHeBmaTmyeckue
MAIIIHHbI

44 3aBHCHUMOCTD JIaBJICHUS KUAKOCTH OT TIyOHMHBI. ['mapocratnueckuii napagokc. CooOmiaronmecs cocy/Ibl.
I'unpaBnuyeckrue MEXaHU3Mbl

45 Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuunHbI CyliecTBOBaHUS BO3AYIIHON 00OJOUKH 3eMIIH.
OmnbiT Toppuyeny. 3aBUCUMOCTb aTMOC(HEPHOTO JAaBJIECHUS OT BBICOTHI HAJl YPOBHEM MOPS

4.6 W3mepenue atmocdeproro aasienus. [Ipubopsl 1uist nu3mepenust atMochepHOro JaBieHUs

47 JleficTBHE KUJKOCTH M Ta3a Ha MOTPYyKEHHOE B HUX Tejo. BeiTamkuBaromias (apxumenoBa) cuiia. 3aKoH
Apxumena

4.8 IInaBanue ten. BoznyxomnnaBanue

4.9 [TpakTuyeckue paboTHI:




HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTpYXEHHOW B >KHUIKOCTh YacTU Tela.
OnpeneneHre BBITAJIKUBAIOIIEH CHJIbI, ACHCTBYIOLIEH Ha Telo, MOTpykEHHOE B >KUAKOCTh. [IpoBepka
HE3aBHCHMOCTH BBITJIKUBAIOLICH CHIIbI, ACUCTBYIOLIEH HA TEJIO B JKMIKOCTH, OT Macchl Teia. OIBITHI,
JIeMOHCTPHPYIOIIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOIIEH HA TEJIO B )KUIKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKHMJIKOCTh YacTH TeJla M OT IUIOTHOCTH XHAKOCTH. KOHCTpyumpoBaHHMe apeomeTpa WIH

KOHCTPYUPOBAHUC JIOAKU U OIIPEACIICHUC eé pr3OHOJI’BéMHOCTI/I

4.10

du3znueckue SIBICHUS B npupoac: BIUAHUC aTMOC(I)GpHOI‘O JIaBIICHUS Ha *KUBOM OpraHusMm, IJIaBaHUC pBI6

4.11

TexHudeckue ycTpoiicTBa: cOOOIIAIONINECS COCYbI, YCTPOWCTBO BOAOMPOBOMAA, TUAPABINYECKHN Tpecc,

MaHOMETp, 0apOMETp, BEICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP

PABOTA, MOIIHOCTD, SHEPT A

5.1 Mexanudeckas padbora

5.2 MexaHuueckas MOIIHOCTE

53 [IpocTeie MEXaHU3MBI: pblYyar, OJI0K, HAKIIOHHAS IOCKOCTh. [IpaBuiio paBHOBECHS phluara

5.4 [IpumeneHnue npaBuiia paBHOBECHS pblyara K 0JI0Ky

5 «3o0mnoroe npaBmwio» MexaHuku. KoaddumueHT nonesHoro nericTusi Mexanu3MoB. [IpocTeie MexaHN3MBI B
OBITY M TEXHUKE

5.6 [ToTennumanbHast SJHEPTUU TeJa, MOJHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sneprus




5.8 ITonHas MexaHuueckas FHEprusl. 3aKOH U3MEHEHMSI U COXPAaHEHUsI MEXaHUUECKON S3HEPTUU
[TpakTuyeckue paboOTHI:

- ##Par###Onpenenenre pabOTbl CUIIbI TPEHUS IPU PaBHOMEPHOM JIBUJKEHUH Teja MO TOPHU30HTAIBHOM
nosepxHoctu. MccnenoBanue ycioBuil paBHoBecusi pblyara. M3mepenue KIIJ] HakaOHHON IMIOCKOCTH.
N3ydeHue 3aKoHa COXpaHEHHsI MEXaHUUECKON S3HEPTUU

5.10 ®u3nYeCcKUe ABJICHUS B IPUPOJE: PhlUary B TEJI€ YEIOBEKa

511 TexHnueckue ycTpoHCTBa: pblyar, MOJABM)KHBIA M HEMOABMKHBINA OJOKH, HAaKJIOHHAs! IJIOCKOCTh, TPOCTHIE

MEXaHU3MBI B OBITY

8 KIIACC
Kon
pasueJ Kopx siiemenTa IIpoBepsiemMble 3JIeMEHTbI COlEPKAHUSA
a
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOCHHS BellecTBa. Macca M pa3Mephl
6.1
MOJICKYJIL. OHBITBI, MOATBEPKAAOIMIUE OCHOBHBIC ITOJIOKCHUA MOJ'IGKy.TISIpHOKHHGTH‘-I@CKOﬁ TEOpHUUn
6
Mopenu TBEPIOTO, KHAKOTO M Ta3000pa3HOTO COCTOSHHM BemiecTBa. Kpucrammueckue u amopdHbIe
6.2
Tena
6.3

OObscHenue CBOJCTB Ia30B, )I(H,I[KOCTeﬁ n TBépI[LIX TCI Ha OCHOBC IMOJIOKEHUH




MOJIEKYJIAPHOKMHETUYECKON TEOPHH

6.4 CMaunBaHUE U KaWJUISIPHBIE SBJICHUS

6.5 TemnoBoe pacHIMpeHne U cKaTue

6.6 Temnepatypa. CBsi3b TEMIEPATypPbl CO CKOPOCTHIO TEIJIOBOTO JIBH)KEHHUS YACTHI]

67 Buytpennss sueprus. CrnocoObl HW3MEHEHHS BHYTPEHHEW SHEpPruM: TeIUionepeaadya U COBEpIICHUE
' paboThI

6.8 Bunel Temonepenayn: TEMIONPOBOAHOCTb, KOHBEKIUS, U3ITyYEHHUE

6.9 KommuectBo TemnoTsel. Y aeapHas TEINIOEMKOCTD BEIIECTBA

6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OajaHca

6.11 [InaBneHue n oTBEpJICBaHNE KPUCTAIUIMUYECKUX BEIIECTB. Y I€IbHAs TEIIOTA IJIABICHUS

610 [TapooOpa3zoBanue u koHjaeHcanus. Mcnapenue. Kurenue. YiuenpHas TemuioTa mapooOpa3OBaHUS.
. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(HEPHOTO 1aBICHUS

6.13 BrnaxnocTs Bo3myxa

6.14 DHeprusi TOIUIUBA. Y JieibHas TEIIOTa CropaHus

615 [Tpunanmner pabote! TemnoBsix aeurareneit KIIJ[ TemmoBoro asurarens. TermioBsie ABUTaTeNH U 3alluTa
' OKpY>Karolleu cpebl

6.16 3aKoH COXpaHEHMsI U MIPEBPALIECHHS SHEPTUU B TEIUIOBBIX MpoIeccax




6.17

[IpakTuueckue paboOTHI:

HH#HPar#H##ONBITEL 10 00HAPY)KEHUIO IEHCTBHSI CUII MOJICKYJISIPHOTO MPUTSKECHHUS.

HH##Par###ONbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MMOBAPEHHOM COJIM WM caxapa.

HH##Par###ONbITHI 10 HAOTIOACHHUIO TEMJIOBOTO PACIITUPEHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
###Par###OnpeneneHre 1aBIeHUs BO3Ayxa B OaJJIOHE IIMPHIIA.

#H#HPar#H##ONBITE, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro o0b&éMa M HarpeBaHUs
WA OXJIQXKICHUSL.

###Par### IpoBepka  TUMOTE3bl  JIMHEHHOM  3aBHCHUMOCTH  JJIMHBI  CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIlepaTyphl.

HH#HPar#Ht#HabmoieHne U3MEHEHNsT BHYTPEHHEH SHEpruu Tena B pe3yJbTaTe Terlonepeaadyd U padoThl
BHEITHUX CHIL.

##Par###lccnenoBanue sIBIEHNS TEIUI0OOOMEHa PY CMEIIMBAHUM XOJIOIHOM U ropsiueid BOJBI.
###Par###OnpeeneHne KOMMYecTBa TEIUIOTHI, TOJYYEHHOTO BOJOW MPHU TEINIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHIPOM.

#H#H#Par###Onpenenenre yaeabHOU TEIII0OEMKOCTH BEIIECTRA.

##H#Par###lccneoBanue mporiecca UCIapeHus.

#H##Par##H#OnpeneneHre OTHOCUTEIBHOMN BIIAXKHOCTH BO3/yXa.

H#HHHPart###Onpenenenre yaenbHOU TEIIOTH IJIaBACHUS JIbJA.

6.18

duznyeckue SBICHUS B Ipupoac: MOBCPXHOCTHOC HATAKCHHUC U KAIIWJUIAPHBIC ABJICHHA B IIPHUPOJIC,

KpHUCTaJIBI B IIpUpoJe, u3nyuenue CoiHua, 3aMep3aHie BoJ0EMOB, MOPCKUE OpH3bl; 00pa3oBaHUE POCHI,




TyMaHa, UHesl, CHera.

6.19

Texunyeckue YCTpOﬁCTBaZ KalmuJJIApbl, TPUMEPBI UCIIOJIb30BAHUA KPHUCTAJIJIOB, )I(I/II[KOCTHHﬁ TCPMOMCTD,
AaTYUK TCMIICPATypPbl, TCPMOC, CHCTCMa OTOIUICHUA JOMOB, TUIPOMCTPLI, IICUXPOMETpP, IIapoBas

TypOuHa, IBUTATENb BHYyTPEHHETO CrOPaHUsL.

DJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanus Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsI0B

B3aumoneiictBre 3apspkeHHBIX Tell. 3akoH KyroHa (3aBHCHMOCTH CHITBI B3aUMOJICHCTBHSI 3apSKCHHBIX TEI
7.2

OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUS MEXTY TEJIaMH )

Onektpuyeckoe moje. Hanpsoxk€HHOCTh 37EKTpUIecKoro nojst. [I[puHIHIT Cyneprno3uiuu dIEKTPUICCKUX
7.3

roJieH (Ha KaueCTBEHHOM YPOBHE)

Hocutenn »snextpuyeckux 3apsaoB. OJIEMEHTApPHBIN 3nekTpuyeckuid 3apan. CrpoeHuwe aroma.
7.4

[IpOBOIHUKY U IUDIIEKTPUKHU
7.5 3aKOH COXpaHEHUsI SJIEKTPUUECKOT0 3apsiia
7.6 DJIEKTPUYECKUI TOK. Y CIIOBHUS CYILIECTBOBAHMS JIEKTPUUECKOTO TOKA. ICTOUHUKH MOCTOSHHOTO TOKA

JIeWcTBHSI DJIEKTPUYECKOTO TOKa (TEIIOBOE, XWMHUYECKOE, MAarHUTHOE). OIEKTPHUYEeCKHid TOK B
7.7

KHUIKOCTAX U ra3ax




7.8 Dnektpuyeckas 1enb. Cuina Toka. DIEKTPUUECKOE HAIPSKEHUE
7.9 CornpoTuBieHre MPOBOAHUKA. Y ACIBHOE COMPOTUBIICHUE BEILIECTBA
7.10 3axon OMa 1 ydacTKa Lenu
7.11 [TocnenoBarenbHOE M MapaJUIETbHOE COCTMHEHUE TPOBOJHUKOB
7.12 PaboTa 1 MOIITHOCTH 3JIEKTpUYECKOTro ToKa. 3akoH JIxoyins — JIenma
7.13 DJeKTpUUECKUE LU U MOTPEOUTENH 3IEKTPHUUECKOM sHepruu B ObiTy. KopoTkoe 3ambikaHne
7.14 ITocTossHABIE MarHuTHL. B3anMonecTBHE MOCTOSTHHBIX MarHUTOB
7.15 MarautHoe nojie. MarHuTHOE I10JIe 3eMJIM U €T0 3HAaUYEHUE U KU3HU Ha 3eMIie
7.16 OmnsIT OpcTena. MarHuTHOE 10JI€ 3JIEKTPUUECKOro Toka. [IpuMeHeHne 2IeKTpOMarHuToB B TEXHUKE
JlelicTBUe MAarHUTHOrO TIOJII HA TMPOBOAHUK C TOKOM. OIJIEKTPOJBUTrATENb IOCTOSIHHOTO TOKA.
7.17
Hcnonws3oBanue 37eKTpoABUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
7.18 OmnsiTel @apanes. SBnenue aneKTpoMarauTHON nHyKuu. [Ipasuno Jlenna
Onekrporenepatop. CrmocoObl  MOMYYCHHS]  DJIGKTPUYECKOW  SHEPTUU.  DJEKTPOCTAHIMH  Ha
7.19
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH
720 [TpakTrueckue pabOTHI:

OnbITHI TIO Ha6JIIO,Z[eHI/IIO QJICKTpU3alluU TCII HHHYKHHeﬁ 1 IIpU COITIPUKOCHOBCHHHU.




UccnenoBanue AeMCTBUS AIEKTPUUECKOTO MOJISL HA TPOBOIHUKH U TUAJICKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPUIECCKON IETH MMOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHUE CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO Y€pe3 pEe3UCTOp, OT CONPOTHUBIIEHUS PE3UCTOpa U
HaIPsHKEHUS Ha PE3UCTOPE.

OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIEKTPUUYECKOTO CONMPOTUBIIECHUS MPOBOJHUKA OT €ro JJIUHBI,
IJIOIA M TOTIEPEYHOTO CEYEHUS U MaTepHala.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUNU TMPHU TMOCIEI0BATETFHOM COCIMHEHHH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia JUisl CUJIbl TOKA IPU NapauIeIbHOM COEIMHEHUH pe3ucTopoB. OmnpeneneHue padoThl
AJEKTPUYECKOTO TOKa, HAYIIEro 4epe3 pe3uctop. OmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BbIZIEJIsIEMO Ha pe3uctope. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JIAMIIOYKY, OT
HanpsbkeHus: Ha Hed. Omnpenenenue KIIJl marpesatens. MccienoBanne MarHMTHOTO B3aUMOJACHCTBUS
MMOCTOSTHHBIX MAarHuToOB. V3ydyeHHe MarHUTHOTO TOJIA MOCTOSIHHBIX MarHUTOB MPU WX OOBEAMHEHUU M
paznenenuu. MccnepoBaHue MAEUCTBUS SJIEKTPUUYECKOTO TOKA HA MAarHUTHYR CTpenky. OIBITHL,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUS KaTYIIKK C TOKOM UM MarHuTa OT CHJIbI TOKa U
HaIpaBJieHUsI TOKa B Karyuike. M3ydyeHue neHCTBUS MarHUTHOTO TIIOJS HAa MPOBOJHUK C TOKOM.

KonctpyupoBanne u usydenue pabothl anekrponsuratens. M3mepenne KIIJ[ snexkrpoaBurarenbHOM

YCTAaHOBKHM. OnBITEL 110 HCCICOOBAHUIO SABJICHUA BHGKTpOMaFHI/ITHOﬁ HHAYKOUKU: HCCIICIOBAHUC




dOu3nueckue SBICHUS B npupoac: BSJIICKTPUUCCKUE SABJICHUA B aTMOC(i)CpC, QJICKTPHUYCCTBO JKUBBIX

7.21 OpraHU3MOB, MarHUTHOE MOJie 3eMJIH, Apeld IMOJOCOB, PO MAarHUTHOTO IOJIS JUIS KU3HH Ha 3emiie,
IIOJIIPHOE CUSIHUE
TexHudeckue yCTpOMCTBA: DJIEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETYMK DIECKTPUYECKOU
SHEpPruM, 3JEKTPOOCBETUTEIbHBIE NPUOOpBI, HArpeBaTelbHbIE  DJIEKTPONPUOOPHI  (IpUMEPHI),
7.22

ANEKTPUYECKUE TPETOXPAHUTETH, DJIEKTPOMArHUT, 3JEKTPOJBUTATEIh MOCTOSHHOTO TOKA, T€HEpaTop

IOCTOAHHOI'O TOKa

9 KIIACC
Kon
pasze Konx snementa [IpoBepsiembie 2EMEHTHI COAEPIKAHUS
na
MEXAHUWYECKMUE ABJIEHUA

8.1 Mexanunueckoe JBrxeHne. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHIKEHHS

8
8.3 PaBHOMEpHOE NpAMOJIMHEITHOE ABUYKEHHUE
%4 ###Parf##HepaBHOMepHOE NpsAMOJIUHEIHOE ABMKEeHUE. CpelnHsAs M MTHOBEHHas CKOpPOCTb Teja IpH

HEpaBHOMEPHOM JIBUKCHUHU




8.5

Yckopenue. PaBHOYCKOpEHHOE MPAMOJIMHENHOE ABUKEHUE

8.6 CBob6oanoe nagenne. OneITel [ anunes

27 PaBHOMepHOE aABMKEHHE MO OKpyXHOCTH. llepmon u wactora oOpamenus. JluneiHas u yriioBas
CKOpOoCTH. LIeHTpOoCTpEMUTENIEHOE YCKOPEHUE

8.8 [Iepsriii 3axoH HeloToHa

8.9 Bropoii 3akon HetoTona

8.10 Tpetwnii 3akon HeroToHa

8.11 [IpuHIHMN cyneprno3suuuu cui

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TpEHUs CKOJIbKEHUS, CHJIAa TPEHUS TIOKOs, APYTHUE BUIbI TPEHUS

8.14 Cuna TSHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO TaICHHS

8.15 JBuxenue mianet Bokpyr Connua. [lepBas kocmuueckast ckopocTs. HeBecoMoCTh U ieperpysku

8.16 PaBHOBecHe MaTepHrabHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBEPAOro Tela ¢ 3aKpEIIEHHON OChIO BpalleHus. MoMeHT cuisl. LleHTp TsxecTn

8.18 HUmnynec Tena. Ismenenune ummnynbca. Mnyibsc cuiiel

8.19 3aKOH COXpaHEHMs UMITyJIbCA




8.20

PeakxtuBHOE JABHMXKCHUC

8.21

Mexaandeckas paGOTa 1 MOIIHOCTb

8.22

Pabora cui TskecTH, ynpyroctu, TpeHus. CBs3b SHEPTUU U pabOThI

8.23

[ToTentmanpHas YHEPTUA TeJa, MOTHATOTO HaJl TOBEPXHOCTHIO 3eMITH

8.24

[ToreHManbHas SHEPTUA CKATOU MPYKUHbI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKOW SHEPTUH

8.26

3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUU

8.27

[TpakTiueckue paboThI:

OnpeneneHue cpefHell CKOPOCTH CKOJIBXKEHHs Opycka WM JBHKEGHHS IIApUKa IO HaKJIOHHOM
wiockoctu. OnpeseneHne yCKOpeHHs Tela IpU paBHOYCKOPEHHOM JIBHKEHUH 10 HAKJIOHHOH IIIOCKOCTH.
HccnenoBanue 3aBHCUMOCTH IIyTH OT BPEMEHHM IIPH DPAaBHOYCKOPEHHOM JBIKEHUH 0Oe€3 HadaJbHOM
CKOPOCTH.

[IpoBepka TMIOTE3BI: €CIIM NPH PAaBHOYCKOPEHHOM JIBH)KEHHH 0€3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCATCS
KaK psil HEUETHBIX YHUCEII, TO COOTBETCTBYIOILINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO JMaBiieHus. Onpenenenne
ko3 duunenTa TpeHus ckosbxkeHus. OnpezeneHue KECTKOCTH NpykuHbl. OnpeneneHue padoThl CUIIbI
TPEeHUs] TP PaBHOMEPHOM JIBIKCHHH Tella TI0 TOPU30HTAIBHON mMoBepxHOCTH. OmpeneneHue padboThl

CHWJIBI YIIPYTOCTH TIPU MOABEME TPY3a C UCMOJIB30BaHNEM HEMOIBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

dusnyeckue SBICHUS B npupoac: NpUJIMBLBI W OTJIMBBI, ABMXXCHHUC IIJIAHCT CoHeyHon CHUCTCMBI,




PCAKTUBHOC IBUKCHHUC JXUBLIX OPIraHU3MOB

8.29

TexHUYeCKue yCTPONCTBA: CIIMAOMETP, NaTYMKHU II0J0KEHUS, PACCTOSAHUSA U YCKOPEHHUS, PAKETBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 KonebarenpHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUII: TepHO/I, 9acTOTa, aMIUIUTY1a

9.2 MaremaTrueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpaiiieHne sHepruu npu KoiueOaTeIbHOM JIBHKEHUU

9.3 3aryxaromue koyebanus. BeiHykIeHHbIe KoeOanus. Pezonanc

04 Mexannyeckue BoiHBL. CBOMCTBa MeXaHWYECKHX BOJIH. [IpononbHBIE W momnepedHbie BOMHBI J[nHa
BOJIHBI M CKOPOCTh €€ pacpocTpaHeHusi. MexaHn4ecKue BOJIHBI B TBEPIOM Tejle, CEHCMUYECKIE BOJTHBI

9.5 3Byk. ['pomMKoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 WndpasByk u yabTpa3Byk




[IpakTuyeckue pabOTHI:
OrmpezierneHne 4acTOTh U MEPUOA KOIeOaHHH MaTEeMaTHYECKOTO MasiTHUKA.

OmnpezneneHye 4acTOTHI U MEPHOAA KoJeOaHUH MPY>KUHHOTO MasTHUKA

9.7 HccnenoBanue 3aBUCUMOCTH TepHoOJa KOJCOAHHWI TOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Teproja KoyieOaHUil MPY>KUHHOTO MasTHUKa OT Macchl Tpysa. [IpoBepka
HE3aBUCUMOCTH TIEpHOJia KoJieOaHUM Tpy3a, MOJBEUICHHOTO K HHUTH, OT MAacChl I'py3a M >KECTKOCTH
npyXUHbBL. MI3MepeHne yckopeHus: CBOOOIHOTO MaIeHUs

9.8 ®u3nuecKue SBJICHUS B MPUPOJE: BOCIPUATHE 3BYKOB >KMBOTHBIMHU, 3EMIIETPACEHHE, CEHCMHUYECKUE
BOJIHBL, IIyHaMH, 3XO

9.9 TexHUYecKue yCTPOHUCTBA: IXOJIOT, UCIOJIb30BaHUE YIBTPa3BYKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE MoJjie. DIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 371eKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA




104 [TpakTuueckue pabOTHI:
W3ydenue cBOIMCTB JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBIO MOOMIIBHOTO Tesie(hoHa

10.5 Ousnyeckue SBICHUA B MPHUPOAE: OHOJOTMYECKOE JEHCTBHE BHIMMOTO, YIbTPaduOJETOBOIO U
PEHTTEHOBCKOTO M3ITyYeHUIA

10.6 TexHu4ecKue ycTpoiCcTBa: NCIIOIb30BAHNE AIEKTPOMATHUTHBIX BOJIH JJII COTOBOM CBSI3H

CBETOBBIE SABJIEHUA

11.1 JlyueBas monenb cBera. ICTOUHHKM CcBETA

11.2 IIpssMonuHEHOE pacpOCTpaHEHUE CBETA

11.3 Otpaxxenue cBera. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETa

11.4 [Ipenomiienue cBeta. 3akoH npesioMyeHus cBera. [lonHoe BHyTpeHHEe OTpaKeHUE CBETa

11.5 JIunza. Xop tyuel B IMH3E

11

11.6 Onrtuueckas cuctema ¢oToarnmapara, MUKPOCKOTIA U TeJIeCKoTa

11.7 I'1a3 kak ontryeckas cuctemMa. biiM30pyKoCTh U JabHO30PKOCTh

118 Paznoxenue G6enoro ceera B cnektp. OnbiTel HptoToHa. CloskeHHME CHEKTpabHBIX 1BETOB. J[ucmepcus
cBeTa
[TpakTrueckue paboTHI:

11.9 #iHPar#H##lccnenoBanue 3aBUCUMOCTH yTjla OTPaKEHUsSI CBETOBOI'O JIyda OT yIJIa Ia/IeHuUs.
#H##Par###13ydeHne xapakTepuCTHK N300paKeHHS TIPEIMETa B INTIOCKOM 3€pKalie.
###Parf##lccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIIEHHs CBETOBOTO JIyda OT yTJja MaJeHus Ha TPAHULIE




«BO3IyX — CTEKIIO».

#H##Par### lonyuenne n300pakeHHUI ¢ ITOMOIIBIO COOMPAIOIICH JTUH3HI.
##Par#H##Onpenenenne POKyCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOUPAIOIIEH JIMH3HI.
H#HPar#H##OnbITH IO pa310KEHHUIO OEJI0ro CBETa B CIEKTP.

##H#Par#H###OnbITH IO BOCIPUATHIO 1IBETA IPEIMETOB MPU X HAOIIOICHUH Yepe3 [IBETOBBIE (PHIIBTPHI

dusznyeckue SBICHUS B npupoAc: 3aTMCHUA COJ'IHHa u .HYHBI, OBETa TCJI, OINTHYCCKHEC SBJIICHUA B

11.10
atMocdepe (uBet HeOa, pedpakius, pagyra, MUPaxK)
11.11 TexHuyeckue ycTpoHCTBa: OYKH, IEPUCKOIL, (oToaNIapaT, ONTHIECKHE CBETOBOIbI
KBAHTOBBIE SBJIEHUA
12.1 OmnsiTel Pesepdopaa u muranerapHast Mozenb atoma. Monens atoma bopa
12.2 Hcenyckanue u nornomeHue ceera aromom. KBaHThl. JInHEeW4YaThIe CIIEKTPBI
12
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3ITyYeHHS
12.4 Crpoenue atoMHoro siipa. HykinonHas Mozens atoMHoro sapa. M3oromnst
12.5 PannoaktuBHble npeBpamenus. Ilepuon nomypacnana aTOMHBIX saep




12.6 SnepHbie peakuu. 3aKOHbI COXpPAHEHUS 3apsAJ0BOIO U MAaCCOBOT'O YHCET
12.7 OHeprus cBA3M aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
12.8 Peaxiuu cuntesa u nenenus saep. Mcrounuku sueprun CosiHIIA U 3BE3NT
12.9 Snepnas sHepreruka. JleicTBue paauoakTUBHBIX U3TyYEHUN HA )KUBBIE OPraHU3Mbl
[TpakTiueckue paboThI:
1210 HabmioneHne CrijioniHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHNE YHEPTUM YACTHUIIHI IO TOPMO3HOMY Ty TH (110 hoTOrpadusim).
W3mepenune paanoakTUBHOTO (poHa
Ousnyeckue SBICHUS B IMPHUPOJE: ECTECTBEHHBI paJMOAKTUBHBIM (OH, KOCMHYECKHE JIyYH,
12.11 PaauOaKTUBHOE U3JIyYEHUE IPUPOJHBIX MUHEPAJIOB, NIEUCTBUE PAAMOAKTUBHBIX U3Jy4YCHUH HA OPraHU3M
YyeJioBeKa
12.12 TexHn4YecKkue yCcTpONCTBA: CIIEKTPOCKON, MHAUBUYaJIbHBIN JO3UMETp, Kamepa Bunbcona




MMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHMSA K PE3YJBTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIBHON MTPOT'PAMMBI OCHOBHOT' O OBIIIET'O OBPA3OBAHUSA

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM pPe3yJbTaTaM 0230BOr0 YPOBHS OCBOCHHMSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[Tonnmanue ponu ¢GU3MKKM B HAyYHOW KapTHHE MHUPa; CHOPMUPOBAHHOCTh 0a30BBIX MPEACTABICHUN O
3aKOHOMEPHON CBSI3W M [O3HABAEMOCTH SIBIICHUH TMPHUPOABI, O pOJIM JIKCIepuMeHTa B (Qusuke, o
cuctemooOpasytomieil poid (pU3MKKM B Pa3BUTHHM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 SBONIOIHH
(u3MUeCKUX 3HAHUN M MX POJU B IEIOCTHOW €CTECTBEHHOHAYYHOH KapTHMHE MHpa, O BKIAJE POCCHICKUX H
3apyOCe)KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHUE MPOIIECCOB OKPYIKAIOIIECTO MUPA, PA3BUTHE TEXHUKHU

U TEXHOJIOTUH

3HaHUSA O BUAAX MaTepuu (BEIIECTBO M MOJE), O JBIKEHUHM KaK CIOCOOE CYIIECTBOBAHHS MaTepHH, 00 aTOMHO-
MOJIEKYJISIPHOM TEOpPUH CTPOEHMsI BEIIECTBA, O (DU3MYECKOM CYIIHOCTH SBJICHUHM HpUPOABI (MEXaHHUUYECKHUX,
TEIUIOBBIX, JEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3INyaTh SIBJICHUS 110 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPHUPYIOIIMX JaHHOE (PU3NYECKOE SBJICHHME; YMEHHE paclo3HaBaTh IPOSBIICHUE

HU3YYCHHBIX (I)I/I3I/ILIGCKI/IX SIBJICHUH B OKpYZKaroumeM MHUPE, BbIACIIAA UX CYIIECTBCHHBIC CBOMCTBA (HpI/ISHaKI/I)

BJ'IaIIeHI/Ie OCHOBaMHM IOHATUHHOI'O arrapara 1 CUMBOJIMYCCKOI'O SI3bIKa (I)I/I3I/IKI/I " UCIIOJIB30BAHUC UX IJId PCHICHUSA
y‘Ie6HI)IX 3aaa4, YMCHUC XapaKTCPHU30BATb CBOMCTBaA TECII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA W MPOLECChI, HCIOJb3YA

(I)YH,Z[aMeHTaJ'IBHHC X OSMITUPHUICCKUC 3aKOHBI

YMenune onuceBaTh HN3YUYCHHBIC CBOMCTBA TE€N U (1)I/ISI/ILIGCKI/Ie ABJICHUA, UCIIOJIB3Ys (1)I/ISI/I‘-IGCKI/I6 BCJIMYUHBI




Brnagenne OcCHOBaMHM METOJOB HAy4HOTO TO3HAHUS C YYETOM COONIIOJICHUS TpaBWJI O€30MacHOro Tpyna:
HaOmroeHNe (PU3UIECKUX SIBJICHUM:

YMEHHE CaMOCTOSITENILHO COOUpPATh JKCIEPUMEHTAbHYI0 YCTaHOBKY M3 JaHHOro Habopa oO0OpyIOBaHHS IO
I/IHCTp}IKIII/II/I, OIIMCBhIBATH XO/ OIIbITA U 3aIIMChIBATH €TI0 pGSYJ'II)TaTBI, (bOpMy.]'H/IpOBaTB BBIBOJbI,

NPOBE/ICHUE TPSIMBIX W KOCBEHHBIX HM3MEPEHHI (U3UYECKUX BEIWYMH: YMEHHE IUIAHHUPOBATh HM3MEPCHHUS,
CaMOCTOSATCIIBHO CO6I/IpaTB 3KCH€pI/IM€HTaJIbHYIO YCTaHOBKy 110 I/IHCprKIII/II/I, BBIUYUCIATHE 3HAUCHHUEC BCIIMYUHBI U
AQHAJIM3UPOBATh MOJTYUYCHHBIC PE3YJIbTATHI C YYETOM 3aJaHHOM MOTPEITHOCTH Pe3yIbTaTOB U3MEPCHHIA,

HpOBe,[ICHI/Ie HCCJIIOKHBIX 3KCHepI/IM€HTaHLHBIX HCCHCHOBaHHﬁ; CaMOCTOATCIBbHO CO6I/IpaTI: 3KCH€pI/IMeHTaJ'IBHy}O
YCTaHOBKy 158 HpOBO)II/ITB HUCCIICAOBAHUEC II0 I/IHCTPYKHI/II/I, Hpe)ICTaBHSITB HOJ'Iy‘-IeHHBIe 3aBUCUMOCTH q)HSI/I‘-IeCKI/IX

BCJINYHH B BUAC Ta6J'II/II_I u Fpa(l)I/IKOB, YUUTBIBATH HNOTPCIHIHOCTH, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

[Tonnmanue xapakTepHBIX CBOMCTB (PU3NYECKUX MOJIeNel (MaTepraibHas ToOuka, abCOIIOTHO TBEPIOE TEN0, MOAETU
CTPOEHUS T'a30B, XKHUJIKOCTEH U TBEPIBIX TeJ, MJIaHETApHAs MOJENIb aTOMA, HYKJIOHHAs MOJIeNIb aTOMHOTO 1pa) U

YMEHHUE PUMEHATH UX JJIs1 00bACHEHHUS (PU3NYECKHUX TPOLIECCOB




YMeHne oO0BICHITH (1)I/I3I/ILIGCKI/I€ IMpoueCChl U CBOMCTBaA TCJI, B TOM YHUCJIC M B KOHTCKCTC CI/ITyaHI/Iﬁ IIPaKTHUKO-
OPHUCHTHPOBAHHOI'O XapaKTEpa, B 4YaCTHOCTHU, BBIABIIATH NPUYNHHO-CIICACTBCHHBIC CBA3HU U CTPOUTH 0OBSICHEHHE C

ONOpO# Ha U3yUYEHHBIE CBOMCTBA (PU3NUECKUX SBICHUM, (PHU3HUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETTN

YMmenue pemats pacu€rHble 3a1aud (Ha 0aze 2 — 3 ypaBHEHMIl), MCIONB3Yys 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE
¢u3nyeckue BEIMYUHBI, B YaCTHOCTH, 3alUChIBATh KPAaTKOE YCIOBME 3aJaul, BBIABIATH HEJOCTAIOIIME JaHHBIE,
BBIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOIUMBIE Ui €€ pelIeHus], UCIIOJIb30BaTh CIPAaBOYHBIC JaHHbBIE, TPOBOANTH
pacuéThl M OLIEHUBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYeHMsI (PU3MUECKOM BEIUYMHBI, YMEHHE OIpPEAeisTh

pa3MepHOCTh (PU3NUECKON BETHMUUHBI, T0JIyY€HHOH NP PEIICHUH 33a1a4n

YMeHue XapakTepu30BaTh HNPUHIMIBI JACHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHCIE OBITOBBIX NPHOOPOB, U
MIPOMBIIIJICHHBIX TEXHOJIOTMYECKUX MPOLECCOB MO MX OMHCAHMIO, MCMOJb3ys 3HAHHUA O CBOMCTBAX (PM3MUYECKUX

SIBJICHUH U HCO6XO,[[I/IMLIC (I)I/ISI/I‘-ICCKI/IG 3aKOHOMCPHOCTHU

10

YMeHue UCToNb30BaTh 3HAHUSA O (PU3MUYECKUX SBJICHUSAX B MMOBCETHEBHOM JKM3HU M oOecrieyeHus: 6€301acHOCTH
npu OOpalIeHuu ¢ OBITOBBIMH MPHOOPAMH U TEXHHYECKUMH yCTPOUCTBAMH, COXPAHEHHS 3OPOBbS U COOIIOJCHHUS
HOPM 3KOJIOTHYECKOI'0 MOBEJEHUS B OKPY’KaIOLIEeH cpelie; MIOHUMaHWe HEOOXOIMMOCTH NMPUMEHEHUS TOCTHXEHUN

(U3UKK ¥ TEXHOJIOTUH JUIS PallMOHAIBHOTO MPUPOIOTIONB30BAHUS

11

OmnbIT mOMCKa, MpeoOpa3oBaHUs W TPEACTABICHUS HH(pOpMAIMKA (U3UUECKOTO COACPKAHUS C HCIIOIB30BAaHHEM
UH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh JAOCTOBEPHOCTbH IMOJIyY€HHON HMH(pOpManuu

Ha OCHOBC HUMCHOHIUXCs 3HAaHUM | JOMOJIHUTCIIbHBIX HMCTOYHUKOB; YMCHHUC HCIIOJB30BATH MPU BBIITOJHCHHUN




y4eOHBIX 3aJJaHUI HAYYHO-TIOMYJIAPHYIO JIUTEPATypy (HU3HUECKOTO COJIep:KaHus, CIPAaBOYHbIE MaTEpUaIbl, PECYPChI
cetu MHTepHeT; BiajgeHue 0a30BBIMU HaBBIKAMHU NpeoOpazoBaHMs MHPOPMALMU M3 OJHOM 3HAKOBOW CHUCTEMBI B
JIpYTyl0; YMEHHE CO3/1aBaTb COOCTBEHHbIC IUCHbMEHHBbIE W YCTHBIE COOOIIEHUS HAa OCHOBE HH(MOpMALUU U3

HCCKOJBKHNX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHMNYECKUE SABJIEHU A
1.1 Mexanudeckoe aBmxeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCUTEIHFHOCTD IBHKCHHUS
12 PaBHOMEpHOE 1 HepaBHOMEpHOE aBMkeHHE. CpemHsisi ckopocTb. Dopmyna I BRIYUCICHUS CpeiHel ckopocTh: v = S/t
PaBHOMEpHOE mpsSMONHMHEITHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT BPEMEHHM B CiIydyae PaBHOMEPHOTO
MPSMOJIMHEHOTO JBUKCHUS:
1.3 s
x(1)=x,+vt
I'padukn 3aBUCHMOCTH OT BpPEMEHH ISl TPOCKIIMU CKOPOCTH, IMPOCKIHH TEPEeMEIICHUs, ITyTH, KOOPIWHATHI IIPH
PaBHOMEPHOM IPSAMOJIMHEUHOM JIBUKEHUU
3aBUCHMOCTb KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO IIPSIMOJIMHEUHOTO IBUKEHUS:
2
S’x{f} =1|r:|;|: *f—-ﬂ'x * -
N
@opmyJIbl I MPOEKIUU NEPEMEIIEHUS, NPOCKUUHU CKOPOCTH M NPOCKLUHUH YCKOPEHHUS INPU PaBHOYCKOPEHHOM
14 MPSMOJIMHEHOM JABUKCHUU:

2
5. (D) =0y, -r+ax-?.

L)_‘.(f) =Up T4, Z,




I'paduky 3aBHCHMOCTH OT BpPEMEHH Ui TPOCKIMH YCKOPEHHUS, IMPOEKIHWH CKOPOCTH, MPOCKIMH MepeMeIIeHHs,

KOOPAUHATHI IIPU PABHOYCKOPCHHOM HpHMOJ’IHHGﬁHOM JABUKCHUN

L5

CBO6OI[HOC ImaacHuce. (DOpMYJ'IBI, OIIMChIBAIOIIINEC CBO60,I[HOC nmaacHue TEjia 10 BEPTHUKAIU (I[BI/I}KCHI/IG T€JIa BHHU3 HUJIH

BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3emMun). I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl MPOEKIUH YCKOPEHUS, MPOCKIIUH

CKOPOCTH 1 KOOPAWHATEI ITPpH CBO60)IHOM MaaCHWH TEJIAa 10 BEPTUKAIIN

1.6

CKopocTh paBHOMEPHOT'O ABM)KEHHUS TeJa M0 OKPYKHOCTH. HampaBieHue cKopocTH.
®opmyiia 17151 BBIYUCICHUS! CKOPOCTH Yepe3 PaJuyC OKPYKHOCTH U TIEpUO]] 0OpalleHus:

27R
M o

HCHTPOCTpeMI/ITeJ'ILHOG YCKOpPCHHC. HaHpaBHeHI/IC HCHTPOCTPEMUTCIILHOI'O YCKOPCHHA.

YCKOPEHUSL:

dopmyna, CBSI3bIBAIOIIAS IEPUOJ] M YACTOTY OOpAICHHUS:

1:—i
T

(I)opMlea JJIs1 BBIYMCIICHUA

1.7

Macca. IInoTHOCTB BellecTBa. (DopMyJIa JJIA BBIYUCIICHUSA IIJIOTHOCTH

_om
V

1.8

Cuna — BexktopHas ¢usznueckas BenuduHa. ClI0KeHHue CUil

1.9

SABnenue unepuuu. [lepssiii 3axkoH HeroToHa

1.10

Bropoii 3akon HeroToHa:




F=m-a

COHaHpaBHGHHOCTL BCKTOPA YCKOPCHU: TCJIa U BCKTOpPA CUJIBI, I[eﬁCTBYIOHleﬁ Ha TCJI0

1.11

B3aumoneiicteue ten. Tperunii 3akoH HeroToHa:

By ==y

1.12

TpeHHe IMOKOA U TPCHUC CKOJIbXKCHHA. CDopMyJIa AJI BBIYUCJIICHUA MOAYJISI CUJIbI TPEHUA CKOJIBKCHUS:

Fpo=u-N

1.13

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmaiuu. 3akoH ynpyroi aedopmanuu (3akon ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHUE. 3aKOH BCECMUPHOI'O TATOTCHUA:

my -1,
F=G-1 "2
R
Cuna TsixecTu. Y CKOpeHHe CBOOOHOTO A ICHHUS.
dopmyna 1S BBIYUCICHUS CUIIBI TSDKECTH BOMM3M MOBepxHOCTH 3emiu: F = mg.

JBwxkenue maneT Bokpyr Comnna. [lepBas kocMuyeckast ckopocts. HeBecOMOCTh U mieperpy3ku

1.15

Nmmynse Tena — BekTopHas (pu3udecKas BeTuInHa.
D=mi

Nmnynsc cucremsl tein. M3Menenne ummyisca. MMIynbsc cuiib

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA JJIA SaMKHyTOfI CHUCTCMBI TCII:

=y +m, U, =const




PeakTuBHOE IBMKEHUE

1.17

Mexanudeckas pabora. @opmMyra sl BEIYUCICHUS paOOThI CUIIBL:

A=Fsoosc

MexaHuueckasi MOIIHOCTb:

e
I

1.18

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'UA. CDOpMy.]'Ia JJIA BBIYHMCIICHUA KUHETHYECKOU OHCPIruu:

?HUE
B

Teopema o xkuHeTHUECKOU d3Heprun. PopmyIa I BBIYUCICHNS IOTCHIIMAIBHOM YHEPTUN Tena, MOAHATOTO

HaI 3eMIEH:

E,= mgh

1.19

Mexanudeckasi SHEPTHs:
E=E;+E »

3aKoH cOXpaHEHUsI MeXaHU4YeCcKo# Hepruu. Dopmyiia st 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUH B OTCYTCTBUE
cuJI TpeHus: E = const.

[IpeBpamieHne MEXaHUYECKOW SHEPTUM IIPY HAJTUYMU CUJIBI TPEHUS.

1.20

[TpocTeie MEXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Peruar. MomenT cuisl: M - Fl.

YcnoBue PAaBHOBCCHS pblUuara:

M +M, +..=0

[ToasmxHbIN 1 HeTTOABKHBIN O6510Ku. KITJ] mpocThIx MeXaHU3MOB,




n= Anonessan
A‘S&TII&"IEEEEH

JlaBieHue TBEpIOrO TEIA.

@opMyiia 11 BBIYKMCIICHHS TaBJICHHs TBEPIOTO Tea:

p= F
5
191 JlaBnenue raza. ATMocdepHoe TaBicHUE.
I'uapocTraTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMmyna 7151 BBIYUCICHUS aBJICHUS BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. dopmyna A ONpEACNICHUs BBITAIKUBAIOIIEH CHIIBI, ACHCTBYIOLIEH Ha TeNo, NOrpyKEHHOE B
XKUIKOCTh WM ra3:
1.23
Fag =P8V
Ycnosue miaBanus Tena. [ImaBanue cyZi0B 1 BO3AyXOIJIaBaHUE
Mexanudeckue kosiebaHus. AMIUIMTYAQ, MEPUOJ] U YacToTa Kosiebanuid. dopmyra, CBA3BIBAIOIIAs YACTOTY U IMEPUOJ
Kosie0aHui:
1.24
_ 1
T
1.25 MareMaTuuecKuil ¥ Mpy>XHHHBIA MassTHUKHU. [IpeBpalienre sHepruu npu KojedaTeIbHOM JIBH)KCHUH
1.26 3aryxatomue kojebanus. BernykeHnbie konebanus. Pezonanc
1.27

MexaandecKre BOJHBI. HpO)IOJ'II)HBIC 1 IONICPCYHBIC BOJIHBI. JIJ'H/IHa BOJIHBI U CKOPOCTH paCIpoOCTPaHCHUS BOJIHBI:




1.28

3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHMIle IBYX cpell. MHbpa3Byk U yapTpa3Byk

1.29

Ipaxmuueckue pabomul

W3mepenue cpeaHell IUIOTHOCTH BEHISCTBA; apXHMEIOBOW CHIIBI, JKECTKOCTH NPYKUHBL, KOA(DGHUIMEHTa TPEHHUS
CKOJIBKEHUS; paOOThl CHJIBI TPEHHMS, CHIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JBKXKECHHS OpycKa M0 HAKJIOHHOMN IJIOCKOCTH;
YCKOpeHHsT OpycKa MpH JBMKCHUH MO HAKJIOHHOM IUIOCKOCTH; YacTOTHI M IEpPHOAa KOJeOaHU MaTeMaTHYECKOTO
MasiTHUKA, YaCTOTHI M MEPHOaa KoleOaHui MPyKHHHOTO MasTHHKA,; MOMEHTA CHJIbI, JEHCTBYIOMIETO HA phlvar; paOoThI
CHJIBI YIIPYTOCTH TIPU MOIBEME Ipy3a ¢ MOMOIIBIO0 HEMOIBU)KHOTO 0JI0Ka; pabOThI CHIIBI YIPYTOCTH MIPU MOIBEME Ipy3a €
IIOMOIIIBIO ITOABIIKHOIO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBON CHIIBI OT 00BEMA MOTpY:KEHHOW YacTH Teja M OT IUIOTHOCTH JKUIKOCTH;
HE3aBUCHMOCTH BBITAJIKUBAIOIICH CHJIBI OT MAacChl TeJa; CHJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIbHOTO JIaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAOIIEH B IPYKUHE, OT CTENECHH AeQOpPMaIliH MPYKUHBI; YCKOPEHUs Opycka
OT yrIja HAaKJIOHA HANpaBJSAIONICH; Nepuoja (Y4acToThl) KOJICOAHWH HUTSHOTO MAasTHHKA OT JIJIMHBI HHUTH; TEPHOA
KoJIeOaHUH TPY)KUHHOTO MasTHHKA OT MAacChl Tpy3a M JKECTKOCTH MPYXKUHBI; MCCICIOBAHNE HE3aBHCHMOCTH IEPHO/IA

KoJIEOAHHMH HUTSHOIO MasTHHUKA OT MacChl rpy3a. HpOBepKa YCJIOBUS PABHOBCCHSA pblvara

1.30

Dusuueckue sA61eHUS 8 npupode: OpUMEPbI ABHUXKCHUA C PA3JIMYHBIMU CKOPOCTIAMU B )KMBOM M HEXHBOH npuponae,
ﬂeﬁCTBHG CWJIBI TPCHHUA B IMIPHUPOAC U TCXHUKEC, ITPUIIUBBI U OTJIMBBI, IBUKCHUC TIJIAHCT ConneyHoOH CUCTCMbI, pCAKTUBHOC
JABHXKCHHC JKHBBIX OPIraHM3MOB, pbl4alrd B TCJIC YCJIOBCKA, BJIIMAHUC aTMOC(bepHOFO JaBJICHHUA Ha JKUBOH OpraHu3M,

IIJTaBaHUuC pBI6, BOCIIPpHUATHUEC 3BYKOB JKUBOTHBIMHU, 3EMJICTPSACCHUC, celicMHuUecKue BOJIHBI, IyHaMH, 5X0

1.31

Texnuueckue ycmpoticmea: CIHUIOMETP, NATYUKW MOJOXKEHHUS, PACCTOSHUS U YCKOPEHHS, TUHAMOMETD, MOAIIMITHUKH,
paKkeThl, pbIYAr, TMOJBMKHBIA M HEMOABIKHBIN OJOKH, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE MEXaHU3MbI B OBITY,

COOOIIAIOIINECS] COCYAbl, YCTPOWCTBO BOAOINPOBOJAA, TUAPABIMYECKHM Ipecc, MaHOMETp, OapoMeTp, BBICOTOMED,




MOPIIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHHUE YIIbTPa3ByKa B ObITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUA
51 OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHUYECKOM TEOpUU CTPOEHUS BeliecTBa. Mojenu TBEPAOTO, KUAKOTO U
razo00pa3HoOro cocTosiHUi BemecTBa. Kpucrammueckue 1 amopgHbie Tena
2.2 JBmwxenue yactuil BeniectBa. CBs3b CKOPOCTHU JABUKEHUS YaCTHI] C TeMrepaTtypoid. bBpoyHoBckoe nBmkenue, muddysus
23 CmauvBaHME U KallWJUISIPHBIE SIBIICHUS
2.4 TennoBoe pacHIMpeHHEe U CKaTUE
2.5 TennoBoe paBHOBECHE
2.6 BuyTpennss sHeprusi. Pabota u Terionepenada kak cnocoObl U3MEHEHHS BHYTPEHHEH YHEPTHH
2.7 Bunpl Tenionepeaaun: TemIONpOBOAHOCTb, KOHBEKIINS, U3IyYEHUE
HarpeBanue u oxnaxnenue ten. KonnuecTBo TEMIOTHI. Y ieJbHas TEMJI0EMKOCTB:
238 —cm(t,~1,)
Q=cmlt, -t
3aKOH COXpaHEHHsI SHEPTUU B TEIUIOBBIX MPOIleccax. Y paBHEHUE TEIIOBOTO OalaHca:
2.9 0+0,+..=0
Ucnapenne m koHzaeHcauus. V3MeHeHHWE BHYTPEHHEH HSHEPruu B MpOLECCe HCHapeHus M KoHAeHcaunu. Kunenue
2.10 KHUAKOCTHU. Y IebHAsI TEIUI0Ta napoodpazoBanus: L = O/m
2.11 Brnaxnocts BO3myxa




IInaBnenue u KpuCTaJlJIn3alus. H3menenue BHYTpeHHeﬁ OHCPIHHU IIPH IUIABJICHUHN U KPUCTAJIJIM3alHUH. YI[GJ'II)HaSI TCIIJIOTA

ILIABIIEHUS:
2.12 Q
m
513 BHyTpeHHsIs SHEpTUsl CTOpaHus TOILTUBA. Y IebHAsI TeIJIOTa CTOPaHUs TOILTUBA: ¢ = O/m
2.14 [Tpuntumnel padoTe! TermnoBsix Apurareneid. KIIJ[ TermmoBoro npurarens
Ilpakmuueckue pabomol
N3mepenne yaeapHOM TeITOEMKOCTH METaUTMUECKOTO MJIMH]IPA; KOJTMYECTBA TETUIOTHI, MTOJTYYEHHOTO BOJOW KOMHATHOM
515 TeMIEpaTypbl (PUKCUPOBAHHOW MacChl, B KOTOPYIO OMYIICH HArpeThld MWIWHAP; KOJIWYECTBA TEIUIOTHI, OTAaHHOTO
HarpeThiM IWIMHIPOM, MOCJIE OMYCKaHUs €r0 B BOJY KOMHATHOM TEMIIEpaTyphbl; OTHOCUTEIBPHONW BIAXKHOCTH BO3yXa;
YAEJIbHOW TEIUIOTHI IJIaBJIEHU Jibjia. VMccneqoBanue M3MEHEHUsl TEMIIEPaTypbl BOJbI IPU PA3IHUHBIX YCIOBUSX; SABICHUS
TEII000MEeHa MPU CMEIIMBAHUN XOJIOJHON U TOPSYEH BOJIBI; MIPOLIECCa UCTIAPEHUS
516 Duzuueckue A61eHUs 8 Npupooe. TIOBEPXHOCTHOE HATSHKEHUE U KAMWUISIPHBIC SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPO/JIE,
n3nydenre CoJHIla, 3amep3anre BOJ0EMOB, MOPCKHE OpH3bl; 0Opa3oBaHHUE POCHI, TyMaHa, MHEsI, CHEeTa
Texnuueckue ycmpoticmea. KaNWUISAPbl, HPUMEPHl HKCIONb30BAHUS KPUCTAJUIOB, >KMJIKOCTHBI TEPMOMETp, AaT4YUK
2.17 TeMIIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETPBI, TICHXpPOMETp, IapoBas TypOWHA, JBUTATEIh
BHYTPEHHET0 CrOpaHUs
3 OJIEKTPOMAI'HUTHBIE ABJIEHU S
3.1 OnekTpuzanus Tei. JIBa Buaa 3JIeKTPUYECKUX 3apsI0B




3.2

B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
14 Onektpuueckoe mnoisie. Hanpsok€HHOCTH 3nekTpuueckoro mosid. [IpuHIMN cynepno3uuuy 3JeKTpUYECKUX mojeil (Ha
KauyeCTBEHHOM ypPOBHE)
35 Hocutenu snexrpuueckux 3apsgoB. JleCTBUE SJIEKTPUYECKOTO TMOJS Ha SJEKTpUyeckue 3apsiasl. [IpoBogHuku u
JIADTIEKTPUKH
16 [TocTostHHBIM neKkTpudecKuid TOK. JleicTBus anekTpudeckoro Toka. Cuia toka. Hanpsbkenue.
I=q/t,U=A4/4q
37 DIEeKTPUYECKOE COMPOTUBIIEHUE. Y IEIBHOE JIEKTPUUECKOE CONTPOTUBIICHUE:
R =pl/S
3.8 3akon Oma 1t yuacTka anektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOTHUKOB:
I,=1,: U=U,+U,; R=R +R,
3.9 [TapannensHOE coeIMHEHNE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U =U;I=1+I; rR=5
2 2 7
CwmenaHHbIE COETMHEHUS TTPOBOJHUKOB
3.10 PaboTa u MmomHOCTE 35ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH /[>xoyns — Jlenna:
3.11 7
Q=I"-R-t
3.12 OmnsIT Opcrena. MarHuTHOE 10JI€ NPSAMOT0 IPOBOJIHUKA ¢ TOKOM. JINHUM MarHUTHOM MHIYKIUU




3.13

MaramTHOE II0JI€ IOCTOSHHOI'O MarHUTa. BBaHMOHGﬁCTBHe IIOCTOSHHBIX MarHuTOB

3.14 JleficTBre MAarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM

3.15 OmnbiTel @apanes. SBnenue aneKTpoMarauTHoi nHyKuuu. [Ipasuno Jlenna
IIpakmuueckue pabomul
M3mepeHue 31eKTPUUECKOr0 COMPOTUBIICHUS PE3UCTOPA; MOLTHOCTH 3JIEKTPHUECKOTO TOKA; PabOThI AJIEKTPHUYECKOTO
TOKa.

316 VccnenoBanue 3aBHCHMOCTH CHJIBI TOKAa, BO3HUKAIOLIETO B NMPOBOAHMKE (PE3UCTOPHI, JIAMIIOUKA), OT HAIPSDKEHHUs Ha
KOHI[aX IPOBOJHMKA; 3aBUCUMOCTU COIPOTUBIIEHUS OT JJIMHBI IPOBOJHHUKA, IUIOIIAJU €ro IMONEPEeYHOro CEYEHUs U
YZI€IBHOTO COMPOTUBIICHUS.

IIpoBepka npaBuiia sl dJIEKTPUUECKOTO HAMPSKEHMSI IIPU MTOCIIE0BATEIbHOM COEIMHEHUH ITPOBOJHUKOB; MpaBuia JUIs
CHJIBI DJIEKTPUUYECKOI0 TOKA IIPU MapaJljIeIbHOM CO€AMHEHUH ITPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Dusuueckue sA61eHUA 8 Npupode. NEKTPUIECKHE SBICHHUS B aTMOC(epe, AIEKTPUYECTBO KHUBBIX OPraHM3MOB, MAarHUTHOE
noJie 3eMJiIH, Ipeid MoirocoB, poiab MATHUTHOTO MOJIS JJIs KU3HU Ha 3emiie, OJsIpHOE CUsTHUE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIEPMETp, BOJBTMETP, peocTar, CYETUMK DIEKTPUUYECKOM SHEpruwy,

3.18 3JIEKTPOOCBETUTENbHBIE MPHOOPBI, HAarpeBaTeNIbHbIE 3JIEKTPONPUOOPHl (IPUMEPHI), IMEKTPUUECKUE IPEIOXPAHUTEIH,
AJIEKTPOMArHuT, 3J€KTPOABUIATENb IOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSIHHOIO TOKa

3.19 OnexkTpoMarHuTHbIE BOIHBL. [IIKkana 3eKTpOMarHuTHBIX BOJIH

3.20 JlyueBast mozensb cBera. [IpsmonnHeiHOE paclipOCTpaHEHHUE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaino

3.22 [Ipenomiienue cBeTa. 3aKOH MPEIIOMIIEHHUS CBETA




3.23

[ucniepcus ceera

3.24 Jlunza. Xox mydeit B mua3e. DOKyCHOE paccTossHUE THH3BL. OnTHyeckas cuia TuH3bel: D = 1/F
3.25 I'ma3 xak ontuyueckas cucrema. OnTuyeckue mpuoopsl
IIpaxmuueckue pabomul
#Hi#HPar#Ht#l13MepeHne ONTUYECKOM CHIIBI coOMparomiei JHH3BI; (OKYCHOTO pacCTOSHUS CcOOHMparomeld JUH3BI (10
CBOWCTBY paBEHCTBA pa3MepOB MpEeaMeTa U H300paKeHHsI, KOTJa TIPEAMET PACIIONIOKEH B IBOMHOM (OKYCe), IIOKa3aTels
3.26 [IPEJIOMIICHUS CTEKIIA.
#iHPar###lccnienoBane CBOWCTBA W300paKCHHS, TOJYYEHHOTO C IOMOMIBIO COOWpAOIIEeH JIMH3BI, W3MEHCHUS
(OKYCHOTO PacCTOSTHUS JABYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YTJIa MIPEIOMIICHUSI CBETOBOTO Jy4ya OT yTrja MaJeHus Ha
IpaHHIIE «BO3IYX — CTEKIIO»
327 Qu3zuueckue aenenus 6 npupoode: 3atmenns Connua u JlyHbl, 11BeTa Tel, onTHYECKUE sBJIeHHs B aTMocdepe (1BeT Heba,
' pedpakius, pagyra, MUPax)
3.28 Texnuuecxue ycmpoticmea: 0O4KH, IEPUCKOII, (poToanmapar, ONTHIECKHUE CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-usnydenus. Peakiuu ansga-u 6eta-pacnaga
4.2 OmnerTel Pesepdopmaa mo paccessauro anbga-yactuil. [ImanerapHas Moaens atoma
43 CocraB aromHoro saapa. M3ortomnbl
4.4 [lepuon momypacnaja aTOMHBIX siAEp
4.5 SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apI0BOIO M MACCOBOTO YUCET




4.6

Qusuueckue s61eHUA 6 nNpupoOe. €CTECTBEHHbIN paguoaKTUBHBIN (OH, KOCMHUYECKHUE JIyYHd, PaJHOaKTUBHOE U3Iy4EHUE

MMPpUPOAHBIX MUHCPAJIOB, JIeUCTBUE paaArnOaKTUBHBIX I/ISJ'Iy‘-IeHI/Iﬁ Ha OpraHu3M YCJIOBCKA

4.7

Texnuueckue yCl’l’tpOﬁCWl@d.’ CIICKTPOCKOII, HHJIHBI/I)IyaHI)HBIfI JO3UMETP, KaMEpa BI/IJ'IBCOHa, AACPHad SOHEPreTUKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Gusuka: 7-i kaacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3JjaHue, epepadoTaHHOe
[Tepormkun .M., IBanoB A.M. AxunonepHoe o61iecTBo «M31aTenbcTBoO
«IIpocBemieHue»

» ®usnka: 8- kimacc: 0a30BbIN ypPOBEHb: YUEOHHK; 3-€ U3/1aHue, epepaboTaHHOe
[leprimkua .M., iBanoB A.U. AknmonepHoe o61miecTBo «M3maTeabcTBo
«IIpocBemienue»

» Gusuka: 9-i kiacc: 6a30BbIM YpOBEHb: YU€OHUK; 3-€ U3JaHue, nepepaboTaHHoe
[leprrmkun UM., I'ytauk E.M., UBanoB A.U. u ap. AKlMOHEpHOE 00IIIECTBO

((HB,ZI&TCJIBCTBO ((HpOCBCHleHI/IG»

METOJNYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

NHTEPHET



