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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom dheaepaibHOl pabodei mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanus yaeOHOro npenmera « Du3nkay.

Conepxanne mporpaMmbl MO (U3UKE HaAMpaBieHO Ha (HopMUPOBaHHE
€CTeCTBEHHOHAYYHOM TpPaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio HU3y4eHUs
bu3NKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4uMTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpemMera B peamusanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEMETHBIM pPe3yJIbTaTaM O0yJeHHUs, a TakKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHus.

[Tporpamma mo pu3nKe ycTaHABIMBAET paclpenesieHne ydeOHOro MaTepuana
o rojgaMm o0ydeHus (1o Kjaccam), mpejyiaraeT NpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJACpKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJarOIINXCsl.

[Iporpamma 1o ¢u3mke paspaboTaHa ¢ IEIbIO OKa3aHUS METOIUYECKOMN
MOMOIIM YUUTEIIO B CO3/TaHUM pabodeit mporpaMMbl IO Y4eOHOMY MPEAMETY.

®dusuka SBISICTCS CUCTEMOOOPA3YIOIIUM JIJISI €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TMOCKOJBKY (PU3UUECKUE 3aKOHBI JIe)KAT B OCHOBE IIPOIECCOB U
SBJICHUM, W3y4aeMbIX XWMHEHW, OHWOJIOTHEH, acTpoHOMHEW © (PU3HIECKOU
reorpaduel, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHY MHDa,
IpeloCcTaBisieT HauboJiee SCHble O00pa3lbl MPUMEHEHHS HAay4yHOro METoja
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa U3 TIaBHBIX 3a7a4 (PU3MUECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHusl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPENINOJaraeT OBIAJCHUE
CIEAYIONIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOUIMMHU €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNUSI;

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0OKa3aTeNbCTBA JJIsI OJTyYSHUS BHIBOJIOB.

Henmu wu3ydeHus (PU3NKA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenaenensl B KoHuenmuu mnpenonaBaHus y4eOHoOro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoii  @expepauuu, pearnu3yrOMIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPXKIEHHONW pelieHuEM



Komnernn Munuctepctba npoceinienus: Poccuiickoit ®deneparuu (IpoTOKOa OT 3
nekadpst 2019 r. Ne T1IK4BH).
e n3yyeHus pusuku:

npuoOpeTeHrne HWHTepeca W CTPEeMJICHUS OOYYalolIUXCS K HayYHOMY
U3YYECHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0BATENIBCKOTO OTHOIICHHUSI K OKPYKAIOUIUM SIBJICHUSM;
¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa H3y4eHUs
OCHOB CTPOEHMS MaTEpUU U (PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE MPEACTaBICHUN O posu (DU3MKU [JIsl Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTU;

pa3BUTHE  MPEIACTAaBICHMHA O  BO3MOXKHBIX  cepax  Oyayumien
npodeCCUOHAIBHON e TEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHEeHIeMy 00y4eHHUIO B 3TOM HalpaBlICHUH.

JlocTikeHne JTUX LieNiel MmporpamMMmbl 10 (UM3UKE Ha yYpOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 0OECIIEUNBAETCS PEIICHUEM CIICIYIOIINX 3a1a4:

npuoOpeTeHrue 3HAHWK O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCITOJIb30BAaHHEM TTOTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHHUS MPOCTEUIIUX pacUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM buznuecKnx MOJIETIEH, TBOPYECKUX u
MPaKTUKOOPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBICHHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBl M DKCHEPUMEHTAIbHBIE HUCCIEIOBAaHUS C
WCITOJTIh30BAHUEM U3MEPUTEITLHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHMOpPMaLUEe (PU3HYECKOTO COJEpKaHUs,
BKJIIOYAsi UH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (U3HUKHU, aHAIU3 U
KpUTHUYECKOE OlICHHUBaHUE UH(OPMAITIH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBHON AeATEILHOCTH, CBI3aHHBIMU
C (GUBMKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro

oOpazoBaHusi OTBOAUTCA 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HEJIENIO), B 8
Ki1acce — 68 gacoB (2 vaca B Henemo), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemelii B mporpamMme no (u3MKe nepeyeHb J1adopaTOpHbIX padoT U
OIIBITOB HOCUT PEKOMEHIaTENbHBIN XapaKTep, yUUTENb JI€JaeT BbIOOp MPOBEICHUS



1a00paTOpHBIX PAOOT M OMBITOB C YYETOM HMHIMBUIYATBHBIX OCOOEHHOCTEH
o0y4Jaronuxcsi, CIucKa 3KCIEPUMEHTAIBHBIX 3aJaHHi, MpeiaraéMblX B paMKax
OCHOBHOT'O I'OCYJIapCTBEHHOT'0 K3aMeHa Mo (hU3MKe.

IIpu peanuzanuu NporpaMMbl UCHOJIB3yeTCH ClIeAyloliee MaTepruaabHO-
TeXHH4YeCKoe o0ecreyeHue:

- uudpoBas sabopaTopust s MKOJIbHUKOB LleHTpa oOpazoBaHusl
€CTECTBEHHO-HAay4YHO! HalpaBiIeHHOCTH «Touka pocTay;

- HOoyTOyku lleHTpa oOpa3oBaHMs €CTECTBEHHO-HAYYHOM HaIpaBlI€HHOCTU
«Touku pocray;

- UHTEpakTUBHasg mnaHenb lleHTpa  oOpa3oBaHMsSI €CTECTBEHHO-HAYyYHOUH
HanpasiieHHOCTU «Touku pocTay.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY KAaIOLIEero Mupa.

®usuka — Hayka o npupoze. fABnenHus npuponabl. OuU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeauuuHbl. M3mepenue ¢usznueckux BenuuuH. Duzmueckue
npu6Oopsl. [lorpenHocts u3mMepenuii. MexiyHapoaHasi CUCTeMa €IUHMUII.

Kak (¢usuka u japyrue ecTeCTBEHHbIE HAyKd M3y4yaloT MPUPOIY.
EcTecTBEeHHOHAyuUHbIII METOJl TMO3HaHUA: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHE THUIMOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIeCKuX SIBICHHUIA C TIOMOIIBIO MOJIETICH.

Jlemoncmpayuu.

1. MexaHuuecKkHue, TEMJIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. dusuyeckre MpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (ppoBBIM IPUOOPOM.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHue 1EHbI IeTIECHUS MIKaJIbl U3MEPUTEILHOTO TTprbOpa.
N3mepenune paccrosHui.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.
Ornpenenenre pa3MepoB MajbIX TEJ.
N3mepenue temreparypsl NpU NOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaT4YUKA TEMIIEPATYPHI.
6. lIpoBeneHue uccnenoBaHus MO MPOBEPKE TMIOTE3BI: NAJbHOCTH IOJIETA
HIapuKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paspneu 2. IlepBoHayajibHbIe CBEACHHS O CTPOCHHMH BellleCTBA.

CtpoeHue BemiecTBa: aTroMbl M MOJIEKYJbI, HMX pa3Mmepbl. OMbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIB>kenue dacTul BemiecTBa. CBS3b CKOPOCTH JIBUXKEHHUSI YaCTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelictBue yacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

A

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKUX) TeJl. B3auMOCBsA3b MeXAy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBL.

Jemoncmpayuu.

1. HaOmrogeHne OpOyHOBCKOTO IBHKEHHSI.



2. Habmonenue muddysumn.
3. HaOmronenune  sABieHUN,  OOBACHSIONIMXCS ~ MPUTSHKEHUEM  WJIHU
OTTAJIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OumeHka JuaMeTpa aroMa METOAOM pAnoB (C  HCHOJIb30BAHHEM

dotorpaduii).

2. OnbITHI O HAOMIOACHUIO TEMIOBOIO PACHIMPEHHMS ra30B.

3. OmnbITHI 1O OOHAPYKEHUIO AEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSXKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.

Mexanuueckoe JBUkeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUYKEHUE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKEHUS.

SIBneHue uHepuMH. 3aKOH WHEpUUU. B3anmopneicTBHe Ten Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHs Tel. Macca Kak Mepa HMHEPTHOCTH Tella.
[ImotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
0o0BEMa BelecTna.

Cuna Kak xapakTepuUCTHKa B3auMoAeucTBUsA Ten. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHune cuiibl ¢ NOMOUIBI0 AUHAMOMETpA. SIBIIEHHWE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Heecomocts. CnoxxeHue
CHUJI, HaPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuia TpeHUs.
TpeHue cKOJIb)KEHUS U TPEHUE MOKOos. TpeHue B IpUpOAE U TEXHUKE.

Jemoncmpayuu.

Halmtonenne MexaHM4ecKoro ABUKESHUS Tela.

N3mepenne cKkopocTH NPSIMOJIMHENHOTO JBUKEHUS.

Habmtonenue siBlieHUs] THEPIUU.

Habntonenue n3aMeHeHusi CKOpoCTH MpH B3aUMOCHCTBUU TEIL.

CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEN.

CroxeHue cull, HalpaBJICHHBIX MO OJTHOU MPSAMOM.

Jlabopamopnwie padbomosl u onvimol.

1. OmpezeneHre CKOPOCTH PABHOMEPHOTO JIBMXKEHUSI (LIApUKA B KUIAKOCTH,
MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OmnpeneneHue cpeaHEl CKOPOCTH CKOJIbXEHUs OpycKa WM IIapuKa IO
HAaKJIOHHOU IIOCKOCTH.
OrnpenenenHre MIOTHOCTU TBEPIOTO TENA.

2L

OnpITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTSKEHHUS (JIedopMariin)
MPYKUHBI OT MPUIIOKEHHON CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHHS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TIOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB.



Hasnenne. CriocoObl yMEHBIICHUS U YBEJIHUeHUs naBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJieHUsl raza oT o0bEéma, Temneparypsl. llepenaua paBieHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH [lackans. IIHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTh JaBJIEHUS JKUJKOCTU OT TiyOuHbl. ['mapocratudeckuit
napajokc. Coobuaroniecs: cocynpl. ['napaBiyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emin. OnweiT Toppudennu. M3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTrO JABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.

JlelicTBUE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHHS I'a3a OT TEMIIEPATYpHI.

[lepenaya naBieHUs! )KUIKOCTBIO U Ta30M.
Coobmaromuecst Cocyabl.

I'mppaBnuueckuii mpecc.

[IposiBneHue neicTBUs aTMOC(PEPHOIO JaBICHUS.

ook~ b=

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHJIIBI OT 00BbEMa MOrpyKEHHOM YacTu
T€Ja U MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITATKUBAKOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcioBue miaBaHus TEN: IUIABAHUE WIIHA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHONIEHHUS TIJIOTHOCTEN Teja U KUIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1. HWccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B
YKUAJIKOCTh YaCTH TeJa.

2. OnpeneneHve  BBITAJKUBAIOIIEW  CHUJIbI, JCUCTBYIOIIEH Ha  TEJo,
NOTPYXEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CUIIbL, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnbIThl, JOEMOHCTPUPYIOLIME 3aBUCHMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH HA TEJNO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
AKUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHncTtpyupoBanue apeoMmeTpa WM KOHCTPYUPOBAHUE JIOJIKU U
ONPEACIICHUE €€ TPY30I0IbEMHOCTH.

Pa3zpnen S. PaGoTra 1 MOIIHOCTB. JHEpPrusi.

Mexanuueckasi padora. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumMeHeHue TmpaBuja paBHOBECUS phluyara K OJIOKY.



«3o0notoe mpaBwio» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas »dHeprus. KuHeTrnueckas W TOTEHUUAIbHAsT JHEPTHUS.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenve paOOTHI CUIBI TPEHHS MPU PABHOMEPHOM JBUKCHUU TeJa

110 TOPU3OHTAIBHOM MOBEPXHOCTH.
2. HccnenoBaHue ycinoBUK PaBHOBECHS phlUara.
3. N3smepenue KII/] HaKJIOHHOW IIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.
8 KUIIACC

Pa3znen 6. TerioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKIAIOLIUE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBONCTB Ta30B, JKUJKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHMe U KaWJUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U cokaThe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKECHUSA
yacTull. BuyTpeHnsisi sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
Teronepeaaya u COBEpIIEHUE paboTHI. Bunsr TeIIonepeayu:
TEIUIONPOBOHOCTh, KOHBEKIIHUSI, U3TyUEHHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TeIIoBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEeJbHas TEIUIOTa IIABJICHUSI.
[TapoobOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas Ttemiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT arMoc(hepHOro
JABJICHUSL.

BrnaxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAs TEIIOTa CTOPaHMUSL.

[Ipunuuner pabotel TermnoBbix aurarened KIIJ[ temsmoBoro asurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOLIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HabGmogeHue OpoyHOBCKOTO JIBUKEHHSI.



Hab6monenue nuddyszun.

Habmronenue siBiieHUi cMauyuBaHUs U KAWJUISIPHBIX SIBIICHUI.

Habmronenue TenaoBoro paciumpeHus Ted.

N3Menenue naBieHHs Ta3a MpyU M3MEHEHUH 00bEMa W HArpeBaHUU WU

OXJIQXKJICHUU.

[IpaBuiia u3mMepeHus TEMIEPATyPBhI.

Bunsl renonepenayn.

OxnaxaeHue Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepIiiieHur padOTHl BHEIITHUMHU CHJIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEN PA3JIUYHBIX BEILIECTB.

11. HaGromenne KumneHus.

12. HabmroieHre mocTosSHCTBA TeMIIEpaTyphl IIPH TUIaBJICHUH.

13. Moenu TEMJIOBEIX ABUTATEIIEH.

Jlabopamopnwie padbomosl u onvimol.

1. OnbITH IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKCHUS.

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAUIOB TTIOBAPEHHOM COJIM UJIK caxapa.

3. OnbITel 10 HAOJIOACHUIO TEIJIOBOIO PACHIMPEHUsSI Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.
Ornpenenenye qaBJIeHUS BO3IyXa B OaJJTIOHE IITTPHUILA.
OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh [aBJICHHUSI BO3JyXa OT €ro
00bEMa U HArpEeBaHUS UIIH OXJIAKICHHUS.

6. IIpoBepka rumore3bl JTUHEHHONW 3aBUCUMOCTHU JJIMHBI CTOJIOMKA YKUJKOCTH
B TEPMOMETPHUUYECKOMN TPYOKE OT TEMIIePATYPHI.

7. HaGmiomeHne wuW3MEHEHHs] BHYTPEHHEH OSHEpPrUU Tella B Ppe3yJIbTare
TEeIJIoNepeIad U padOThl BHEITHUX CHJL.

8. HccnenoBaHue siBi€HUs TeIJIOOOMEHAa MPU CMENIMBAHUU XOJOJAHOM H
ropsiueu BOJIBI.

9. OmpeneneHue KOJMMYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  MpH
TEII00OMEHE C HArPEThIM METAINIMUECKUM LIHJIUHIPOM.

10. OnpenieNieHne yIeIbHON TeIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoliecca ucnapeHus.

12. OnpeniesieHne OTHOCUTEIbHON BIIaXKHOCTH BO3/yXa.

13. OnpeneneHne yaeapHON TENIOTHI IJIABJICHUS JIbJA.

Paznen 7. DjaekTpuuecKue 1 MATHUTHBIE SIBJICHUS.

A
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OnekTpuzauus Tenl. J[Ba poaa 3JeKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEXIY TEJIaMM ).

Onektpuyeckoe mnoiie. Hanpsxk€HHOCTh siekTpudeckoro noss. IIpuHuum
CYyHEepHO3UIINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHECHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
HNcToYHMKM TMOCTOSTHHOTO TOKa. J[eMCTBHS DSJIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuma Toka.  DJEKTPUYECKOE  HAIPSIKECHUE.
ConpoTuBiieHHE TPOBOJHUKA. YACIbHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHHE
MIPOBOJIHUKOB.

PaGota M MONIIHOCTH »AJEKTpUUECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTPUYECKUE 1ENU U MOTPEOUTENH dIEKTPUIECKO sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[ToctositHHBbIE ~ MarHuTBL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarautHoe 1mosie 3eMiId U €ro 3Ha4eHUE I KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarauTHoe 1oje  3JIEKTpUdYeckoro Toka. IIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHUE AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

OnbiTel @apanes. SBneHne 3neKTpoMarHuTHOW MHAYKIUK. [IpaBuno JleHua.
DIIEKTPOTEeHEPaTOP. CriocoOb1 ITOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHITUU HAa BO30OHOBJISIEMBIX HCTOUYHHUKAX YHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aLMS TEJL.

JIBa poz1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSKEHHBIX TEI.
YCTpPOUCTBO U IEUCTBUE IEKTPOCKOA.
DIIeKTpOCTaTUYECKAs] UHAYKIHS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsI0B.
[IpoBOIHUKY ¥ TUATEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.

9. JleWCTBUS 2IEKTPUUECKOTO TOKA.

10. DIEKTPUYECKUN TOK B KUJIKOCTH.

11. 'a30BBIU pa3ps.

12. I3MepeHne Cuibl TOKa aMIIepMETPOM.

13. I3MepeHne 3JIeKTpUUECKOro HAPsLKEHUSI BOJIBTMETPOM.
14. PeocTar 1 Mara3uH CONPOTUBIICHUN.
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15. BBaHMOHCﬁCTBHC ITOCTOAHHBIX MariHuTOB.
16. MOI[GJII/IpOBaHI/Ie HCBO3MOXXHOCTH Pa3AC/ICHUA IIOJJIOCOB MaruuTa.



17
18
19
20
21
22
23
24

25

. MoJienupoBaHre MarHUTHBIX MOJEN MMOCTOSSHHBIX MarHUTOB.

. OneIT Opcrena.

. MarnuTtHOe 1osie Toka. DJIEKTPOMArHHUT.

. JleficTBME MarHUTHOTO I10JIS HA IPOBOJAHUK C TOKOM.

. DNEKTPOABUTATEIb NOCTOSIHHOTO TOKA.

. UccnenoBanue sBIEHUS SJIEKTPOMATHUTHOW UHAYKIUH.

. OnbrTer @apagnes.

. 3aBUCUMOCTb HaIpaBJI€HUS HHIYKUHOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

. DIIEKTPOTE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomost u onvimot.

1.

o o M w

10.
11.

12.

13.

14.

15.

16.

OneiTbl 1O HAOMIONEHUIO BJIEKTPU3ALMM Tl MHIyKUueHd u 1pu
COIIPUKOCHOBEHUM.

Hccnenopanue nOeWCTBUSA DIIEKTPUYECKOIO TIOJSI HAa NPOBOJHUKHA U
TUBJIEKTPUKHU.

COopka u mpoBepKa pabOoThI JIEKTPUUECKOH 1IeTIH TOCTOSIHHOTO TOKA.
N3mepenne u perynupoBaHue CUIIbl TOKA.

N3mepenne u perynnpoBaHUe HAIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTUBIICHUS PE3UCTOPA U HANPSLKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro [JHUHBI, IUIOWAAU MONEPEYHOTO
CEYECHMS U MaTepraa.

[IpoBepka mnpaBuiia CIIOXKEHHS HAINPSIKEHUW MPU  IOCIEI0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia 11 CWIBl TOKa MNpPU MAPAIIEIBHOM COEIMHEHUH
PE3UCTOPOB.

Omnpenenenne padOThI JEKTPUIYECKOTO TOKA, UAYLIETO YEPE3 PESUCTOP.
OnpeneneHre MOIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

UccnenoBanne 3aBUCHUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaNpsKECHUS HA HEH.

Onpenenenue KIIJ[ narpeBarets.

HccnenoBanne MarHuTHOIO B3aMOJIEUCTBUS MOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHMTHOrO IIOJS IOCTOSIHHBIX ~ MAarHUTOB IIpU  HX
00BEIMHEHUH U PA3AEIICHUN.

Hccnenoanue AeMCTBUS IIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MarHuTa OT CHJbl TOKAa M HAIlPaBJIICHUS TOKa B
KATYIILKE.

18. I3yueHue AelcTBUS MarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 uzydeHue paboThl 3JIEKTPOIBUTATEIS.

20. U3mepenue KIIJI amexkTpoaBUTaTenbHON YyCTAHOBKH.

21. OnBITBI IO HKCCIIEIOBAHUIO SIBIICHHUS DJEKTPOMATHUTHOW WHIYKLIHM:
VCCIICJOBAHUE W3MEHEHHUM 3HAYEHUSA W HaIPaBJICHWS WHIYKIMOHHOI'O
TOKA.

9 KIIACC

Pa3znes 8. MexaHuveckue siBJICHUs.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpSMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsMonuHeiiHoe nBrkeHne. CpenHsss 1 MIHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBH)KCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHeWHOe aBmxkeHue. (CBoOoaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE ABMKEeHHE MO OKpyXHOCTH. llepuon u yvactora obOparieHus.
JIuneriHasg v yrioBast CKOPOCTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

[Tepsb1ii 3akoH HeroroHa. Bropon 3axkoH HerotoHa. Tperuii 3akoH HeroToHa.
[IpuHUKD Cynepno3uuyu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOIbXKEHUS, CUIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOTO
najgeHus. J[Buxenue mnaneT Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpPAOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIJIEHHON OCBIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbc tena. 3menenue nmnylibea. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE IBUKEHNE.

Mexanuyeckass paboTa W MOILIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b sHepruu u padothl. [loTeHnanpHas 3Heprus Teina, MOJHSATOTO HaJl
ITOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPrHMU. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIuM.

Hemoncmpauuu.

1. HaOnrogeHne MeXaHW4YeCcKOro ABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX Tell

OTCYETA.
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8.

9.

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

CpaBHeHue TyTed M TPACKTOPUM IBHKEHHUS OJIHOTO W TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne cKkOpoCTH U YCKOPEHHS TPSIMOJTMHENHOTO IBUKEHUS.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue ABM>KEHUS Tesa MO OKPY>KHOCTH.

Habntonenue MexaHM4eCKuX SIBICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ PpaBHOMEPHOM M  YCKOPEHHOM  JIBUKCHUU
OTHOCUTETFHO KaOnHeTa QU3HKH.

3aBUCUMOCTh YCKOpPEHHs Tela OT MAaccChl Tella U JIEUCTBYIOIIEH Ha HEro
CHJIBL.

HaGntonenue paBeHCTBa CUIT TPU B3aMMOJIEUCTBUU TEJL.

N3meHnenue Beca Teia pu yCKOPEHHOM JBHKCHUHU.

[Iepenaua nmmnyJibca mpy B3aMMOAEHCTBUHN TEIL.

[IpeoOpa3zoBanus S3HEPTUU PU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMIyJIbCa IPU HEYNIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHne UMITyJIbCca ITPH a0COIIOTHO YIPYTOM B3aMMOCHCTBUH.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU TPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JIBH>)KECHUU TeJla MO ACHCTBUEM
PY>KUHBIL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTpynpoBanne TpakTa Mg pa3roHa M JAJIbHEUIIETO PABHOMEPHOIO
JBH>KCHUS IIAPUKA WA TEJIEKKH.

Onpenenenrue cpeaHell CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JBHXKCHHS
IapyKa 1o HaKJIOHHOM MJIOCKOCTH.

Ornpenenenre YCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOU TTIOCKOCTH.

Uccnenoanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 Ha4YallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBMKEHHHM 0e3
HayaJbHOM CKOPOCTU IYTH OTHOCATCA KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBL.

Onpenenenve padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUHU Teja
10 TOPU3OHTAIBHON MMOBEPXHOCTH.



10. Ompenenenne pabOTBHl CUJIBI  YIIPYTOCTH TIpH  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

11. I3y4ueHue 3aKOHAa COXPAHEHUS YHEPTUU.

Pa3ngen 9. Mexannueckune KoJ1e0aHUA M BOJIHEI.

Koneb6arenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUIUTyAa. MarteMaTu4ecKuil U NPy >XKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPruu MpH KoJjaeOaTeIbHOM JABUKESHUH.

3aryxatonue — KoieOanus.  BwiHyxaeHHble — koneOaHus.  Pe3oHaHc.
Mexanunueckue BodHBL CBolicTBa MeXxaHW4Yeckux BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBIL. [[MMHA BOJAHBI H CKOPOCTh €€ pacnpoCTPAHEHUS.
MexaHuueckre BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u

yIbTPa3BYK.
Jlemoncmpayuu.
1. HaGmromenme kojeOaHMii TEd IIOJ ACHCTBHEM CHIIBI TSKECTH WU CHIIBI
YIIPYTOCTH.
2. HabGmtonenue xoneOaHuil Tpy3a Ha HUTH U Ha TIPYKUHE.
3. HalGnroneHue BBIHYKJICHHBIX KOJICOaHUM U pe30HaHca.
4. PacnpocTpaHeHHe MPO0JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH ).
5. HabGmromeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHMYECKUI PE30OHAHC.

Jlabopamopnwie padbomosl u onvimot.
1. OmpeneneHve dYacTOoThl U TepHoja KojeOaHWl MaTeMaTU4ecKOro
MasTHUKA.
Omnpenenenre 4acTOThI U Epruoa KoJeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH MepHOa KOueOaHUH MOABEIIEHHOIO0 K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH MEepHOAa KOeOaHUM Py KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJeOaHWil rpysa, MOABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIOIIHE  3aBHCHUMOCTh TEpHOJa  KoJieOaHWI
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3MepeHue yckopeHust CBOOOIHOIO MajJIeHusI.
Pa3znesn 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJNEKTPOMAarHuTHele  BOJIHBL — (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »nekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.



DnekTpoMaruuTHas npupojga cera. CkopocTh cBeTa. BoJHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoiiHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. WN3ydeHue CBONCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  mogmenb  cBera.  Mcrounuku — cBera.  IIpsamonuuHeiinoe
pacnpoctpaneHue ceta. 3atMenus ConHna u Jlynel. Otpaxenue cBera. [limockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHust cBeta. [lomHoe BHYTpeHHee
OTpak€HHe cBeTa. VICrmomp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom myweit B numH3e. OnrTuueckas cucreMa (¢oToanmapara,
MHKpPOCKONIa M Tejleckoma. [7a3 Kak onTthudeckas cucreMa. bIM30pyKOCTh H
JalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTpaJIbHBIX LBETOB. J[Mcniepcusi cBera.

Jlemoncmpayuu.

[IpssMonuHeEHOE paclpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pa’keHUI B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTHYECKUN CBETOBO/I.

XoJ aydel B cOOUparoIIeH JIMH3E.

XO0J ny4der B pacCEeMBAIOIIEH JINH3E.

[Tonyuenue n300pakeHUi ¢ TOMOLIBIO JINH3.

9. Ilpunuun nerictBus Qoroamnmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Moaens riasa.

11. Pa3znoxxenue 06enoro cBera B CHEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX I[BETOB.
Jlabopamopnwie padbomost u onvimet.
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1. HMccnenoBaHue 3aBUCUMOCTH yIila OTPaK€HUs CBETOBOrO Jydya OT YyIUIa
najeHusl.
N3yueHune xapakTepUCTUK U300paKeHU MTPEAMETA B IIIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTH yTJIa IPEJIOMIIEHUSI CBETOBOIO JIy4a OT yria
NaJEHUS HA TPAHULE «BO3LyX—CTEKIION.



[Tonyuenune n300pa>keHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenve GOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CUJIBI COOMparonieit
JIVMH3BI.

OMBITHI 1O PA3IOKEHUIO OEJIOr0 CBETA B CIEKTP.

OnbITEl MO BOCTIPHUATUIO 1[BETa MPEIMETOB NMPU MX HAOIIONECHUU UYepe3
LBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopna u mmanerapuas mojens aroma. Monens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHe4yaThIe CIIEKTPHI.

PannoaktuBHOCTh. Alnbda, O6eTa- U ramma-uzinydeHus. CTpOEHHE aTOMHOTO
anpa. HyxnonHas wMogens aromHoro sapa. HW3zortonsl. PaanoakTuBHBIE
npespaiieHus. [lepuon nonypacnana aTOMHBIX SAED.

AnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsA3M aTOMHBIX saep. CBs3p Maccel M JHEpruu. Peaknum cuHTe3a u
nenenusd saep. Ucrounnku sneprun ConHua v 3BE3I.

SnepHas sHepretuka. JeWCTBUS pPaAMOAKTUBHBIX W3JIyYEHUU Ha YKUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

CrekTpbl U3ITy4eHUs U MOTJIOEHHUS.

CrekTpbl pa3aIMYHBIX a30B.

CnekTp Bogopoaa.

HabGmtonenue tpekoB B kamepe Buiibcona.

PaboTta cuéTunka HOHU3BUPYIOUTUX U3ITYUEHUH.

. Perucrtpanus uzinyuyeHuss npupOAHBIX MUHEPAIOB U IPOLYKTOB.
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./Iaﬁopamopnbte paoomoul u onvimol.

1. HaOnroneHue CIUTOIIHBIX M IMHEHYAThIX CIIEKTPOB U3TyUICHHUS.

2. HccnemoBanue TPEKOB: M3MEPEHUE SHEPIMHM YACTUIIBI 110 TOPMO3HOMY

nyTH (110 doTorpadusim).

3. HM3Mepenue paanoakTUBHOTO (OHA.

IToBTOPHUTEIHLHO-00001IIAKO U MOYJIb.

[ToBTOpUTENHEHO-00001IAIOIIMI MOTYJIb MPETHA3HAUEH ISl CUCTeMaTH3aluu
u  0000IICHUS  TPEIMETHOTO  COAEpPXKAaHMS M  OMNbITa  JEATCIbHOCTH,
IpUOOPETEHHOTO TIPU M3YYCHUH BCETO Kypca (GU3HMKH, a TAKXKEe JUIS TOJATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke i oO0ydaromumxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipu m3yyeHnu AAHHOTO MOIYJISI PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHJIBI
JEATETHLHOCTH, HA OCHOBE KOTOPBIX 00€CTICUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB HCCIIEIOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBICHITH (DU3NUYECKUE
SIBJICHUSI, TPUMEHSAS TMOJIyYCHHBbIE 3HAHUSA, peEIIaThb 3aJadyd, B TOM YHCIE
KAQ4E€CTBEHHBIC U KCIIEPUMEHTAIbHBIC.

[IpyHIMNIMATBHO AEATENBHOCTHBIA XapaKTep MaHHOTO pasjesa peallu3yeTcs
3a Cc4y€T TOro, 4YTO OOy4YaroIIMecs BBIONHSIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

Ha OCHOBE TIOJYyYECHHBIX 3HAHUM pacro3HaBaTb M HAYYHO OOBSICHATH
dbusndeckue BICHUS B OKPY’KaOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HH,

UCIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SBICHUI, B TOM
YUCIIE I MPOBEPKU THUIIOTE3 U MOJTYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBBI Hanbojee BaKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTU I, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPIHUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUs HAMPABIEHO

Ha JOCTHXXCHHC JIMYHOCTHBIX, MCTAIIPCIAMCTHLIX U IIPEAMCETHBIX 06pa3OBaTCJ'IBHBIX

pE3yIbTaTOB.

B pesynbprare n3ydeHus Gu3MKH Ha yPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHMs

y oOyuatomierocsi 0yayT cOpMHUpPOBaHBI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpuOTHYECKOT0 BOCTIMTAHMS :

- IPOSIBIICHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOU
(bu3nYecKoil HayKH;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKECHUM
(1)76370:97

- OCO3HaHHE BAXHOCTU MOPAIbHO-3THYECKUX MPUHLMIOB B JIEITEIBHOCTH
YYEHOrO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSATHE ACTETUYECKUX KaueCTB (PU3MUECKON Hayku: €€ TapMOHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAaHME IIEHHOCTH (PU3UUECKOM HayKM Kak MOIIHOTO HMHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, Ba)KHEWINIEH COCTaBIISIONICH
KYJIbTYPHI;

- pa3BUTHUE HAay4yHOM JIFOOO3HATEIBLHOCTH, HMHTEpEca K HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH;

5) ¢opmupoBanusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTU Oe30MacHoro ofpa3a >KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BaXXHOCTH MpaBui O€30MacHOro IIOBEJCHHUS Ha
TpaHCIIOpPTE, Ha JIOpOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHWEM B
JIOMAIITHUX YCIIOBUSIX;

- c(hopMUpPOBAHHOCTh HaBBIKA peQIEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y JPyroro 4ejIoBEKa;

6) Tpy10BOT0 BOCTIMTAHMS:

- aKTMBHOE Yy4YacTHE B pPEIICHUHM NPaKTUUECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allud, Topojia, Kpas) TEXHOJIOTUYECKOU U



COIIMAJIbHOW HAIMpaBJICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (DU3HYECKUX
3HAHUM;

e - HHTEPEC K MPAKTUUYECKOMY MU3YUYEHHUIO TPodeccuid, CBSI3aHHBIX ¢ (DU3UKOI;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpPHCGHTAIMS Ha MPUMCHEHUE (DU3WUYECKUX 3HAHMK JJIA pEIICHUs 3a7ad B
o0JlacTh OKpy’Karoled cpeabl, TUIAHUPOBAHUS TIOCTYNKOB W OLIEHKU UX
BO3MOYHBIX TMOCIICICTBUN I OKPYKAIOILIEH CPEbI;

e - OCO3HaHHE TJI00AIIBHOrO XapakTepa JKOJOTHMYECKUX IPoOJIeM M MyTeH uX

peuieHus;

e 8) ajanTranmMM K M3MEHSIOIIMMCH YCJIOBMAM COLUHAJIBHOM M NPHUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICHCTBUM MPHU BBINOJIHEHUU MCCIEIOBAaHUN U
IPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM
APYTHX,

e - TIOBBIICHWE YPOBHA CBOCH KOMIIETCHTHOCTH Yepe3 IPaKTUYECKYIO
NEATEIIbHOCTD;

e - OTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIEH, IOHATHSI, THIOTE3bI O GPU3HUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HAHME AECPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nactu
busuky;

e - IUIAHUPOBAHHME CBOETO pPA3BUTUS B MPUOOPETEHWH HOBBIX (PUINYECKHUX
3HAHUU;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUK;

e - OLEHKAa CBOMX JEHCTBUU C Y4YETOM BIMSHHUS Ha OKpPYXAlOUIyI Ccpexdy,
BO3MOXHBIX IJI00ATbHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynerare ocBOCHHMS TporpaMmbl IO (PU3MKE HAa YPOBHE OCHOBHOTO
obmiero oopa3zoBanus y oOyyaromierocss OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbHbBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCHCTBHUSA,  PETYJISATHBHBIC
yHUBEpCaIbHBIC YUCOHBIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBnle Jjornueckue n1eiicTBUA:
e BBIABIATH M XapaKTepHU30BaTh CYIICCTBEHHBbIC IMPU3HAKHM OOBEKTOB
(s1BEHUN);



yCTaHABIWBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIINNA, OCHOBAHUSI TSI
000011IeHNs U CPAaBHEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B paCCMaTPUBACMBIX (paKTax,
JAaHHBIX W HAOJIFOICHUSAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHUH (HUINIECKUX
SIBJICHUI W TPOIIECCOB, JIeTIaTh BHIBOJBI C MCIOJb30BAHUEM JICTyKTHBHBIX
U MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3IX
(U3UYECKUX BEITMYHH;

CaMOCTOATENFHO BBIOUPATh CHOCOO pemieHust y4ueOHOW (u3nUecKon
3aaun (CpaBHEHHE HECKOJBKUX BApUAHTOB PEIICHUs, BHIOOP HamOojee
MOJIXOJIAIIETO ¢ YIETOM CAMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKe 1eHCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KAK HCCIIEI0BATENbCKUI HMHCTPYMEHT O3HAHMS;
MPOBOAUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3nUecKuil HKCIIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PU3UUYECKOTO
SABJICHUS,

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYCHHYIO B X0JI€ UCCJICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOATENTHLHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEWIIee pa3BUTHE  (PUBHUUYECKUX
MPOIIECCOB, a TAKKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSX U KOHTEKCTaXx.

Pabora ¢ nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI IIPU IOUCKE U
otOope MHGOPMALMKM WIM JAHHBIX C Y4ETOM MPEAJIOKEHHOU Yy4yeOHOU
¢duznueckoi 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IUYHBIX BUOB U (POPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJIBHYK (QOpMYy MpeICTaBIECHUS
uHpOpMallMl U WUIIOCTPUPOBATh pellaeMble 3aJaud  HECJIOKHBIMU
cXeMaMH, AuarpaMMaMu, HHOU TrpaduKoi 1 X KOMOWHAIUSMHU.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XOJ¢ OOCYXJEHUS Y4eOHOro Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTORB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYXTaeMOM TEMBI
BBICKA3bIBaTh WJCH, HAIICIICHHBIE HAa PEIICHWE 3aJaud W TOIepKaHue
0J1aroxeIaTeaIbHOCTH OOIICHUS;

COIMOCTABIIATh CBOM CYXICHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
Jajiora, 0OHAPYKMBATh Pa3IMUUe U CXOACTBO IO3UIIHIA;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJUYHO TIPEICTABIIATh PE3yJbTAThl BEITIOJIHEHHOTO (PU3NYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NMOHMMAaTh W WCIOJBh30BaTh  MPEUMYIECTBA  KOMAHIHOW U
WHIUBUIYyAIbHOW pa0OThl MpPU PEUICHUH KOHKPETHOU (HU3MUECKOM
npoOJIeMBI;

MPUHUMATh IICJIM COBMECTHOM JCATCIIBHOCTH, OPTaHW30BBIBAThH JICHCTBHUS
no e€¢ OCTH)KCHHIO: paclpelessiTh pPOJH, OOCYXKIaTh MPOLECChl |
pe3ynbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHSTH CBOKO YacTh PabOThI, JOCTUTAsT KAYECTBEHHOT'O Pe3yJIbTaTa o
CBOEMY HAMpAaBICHUIO W KOOPAUHUPYS CBOU JCUCTBHUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OIICHWBATh KA4YECTBO CBOETO BKJIaJa B OOMIMA MPOIYKT MO KPUTECPHUSM,
CaMOCTOATETHLHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyAIUAX, TPEOYIOMNX
JUTSL petieHust (PU3NYeCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIUYHBIX MMOAXOJAX TMPHUHATUS  PEIICHUN
(MHIMBUAYATbHOE, TIPUHSATHE PEUICHUS B TPYINIE, NPUHITHE PEIICHHUM
TPYIIION);

CaMOCTOSATEIFHO COCTABJIAThH aJTOPUTM PelIeHUs GU3MUECKON 3a7a4u WA
MJIaHa MCCIEOBAaHUS C YYETOM HUMEIOMIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apr'yMEHTHPOBATh NIpeIjIaracMble BApUAHThI PEIICHUH;
JieNath BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYyalluy U IIpeajararh IiaH €€ U3MEHECHHUS;
OOBSACHATb NPUYMHBI  JOCTHXKEHUSI  (HEIOCTUKEHHUSI) PE3yJbTaToB
NeSITENIbHOCTH, J]aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YMCIIE B XOJ BBITOJHEHUS
(Gu3MYEeCKOro HUCCIAEAOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTb Ce0s Ha MECTO JIPYroro 4eJIOBEKa B XOJAE CIIOPA WM JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY IPU pelIeHUH (PU3NYECKUX 3a/1a4 WIH
B YTBEPKJICHUSIX HA HAyYHBIE TEMBI U TAKOE K€ MPABO APYroro.



INPEAMETHBIE PE3YJ/IBTATDBI

K koHiy o0yueHust B 7 kJjacce npeIMEeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

UCIIONb30BAaTh  MOHATHS:  (U3MYecKMe W XUMHUYECKHUE  SIBJICHHUS,
HaOJIOZIeHUE, SKCIEPUMEHT, MOJEb, TUIOTEe3d, €AUHUIBI (DU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperarHble COCTOSIHUSA BelecTBa (TBEPIOE,
KHUAKOE, Tra3000pa3HOe), MEXaHHYEeCKOe JBIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSAMOJIMHEMHOE), TpPAeKTOpPHUs, pPaBHOACHCTBYOIIAS
cuna, aedopmanusa  (ympyras, IJjacTUyeckasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

pasznuyath sBiaeHUS (AuQdy3us, TEMIO0BOE IBMKECHHE YACTHUI] BEIIECTBA,
pPaBHOMEPHOE  JABWKEHUE, HEPAaBHOMEPHOE  JBW)XEHHE, HWHEpLus,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpalllEHUs, Tepefadya MAaBiCHUS TBEPABIMU TEIaMHU, KUJIKOCTSIMU U
razamy, arMoc(epHoe [aBJeHHE, IUIaBaHWE TeJ, MPEBpaIlCHUs
MEXaHUYECKON SHEPruu) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaTh TMPOSIBJICHHE W3YYEHHBIX (U3MYECKUX SIBIICHUU B
OKpY’>KalollleM MHUpE, B TOM 4YHucie (U3UYECKHE SBJICHUS B MPUPOJIE:
MPUMEPHI JIBUXKEHUSI C PA3JIMUYHBIMU CKOPOCTSIMH B KMBOW U HEXKUBOU
NpUPOJE, ACHCTBUE CHUJIBI TPEHUS B IMPUPOAE W TEXHHUKE, BIHSHUE
aTMOC(EPHOI0 JABJICHUS Ha KUBOW OpraHU3M, IJIABAHUE PHIO, phlUuard B
TeJe YeloBeKa, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33a]auy B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) PU3UUECKUX SIBJICHUI;
ONKCHIBATh U3yUYECHHBIEC CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCIOIb3YS
¢usznueckne BeIUYMHBI (Macca, 00BEM, IUIOTHOCTh BELIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, BEC
Tena, CWiIa TpEHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOINIAs] CUJIa, MEXaHW4YecKas padoTa, MOIIHOCTh, IJIEUO CHIIBI,
MOMEHT CHJbl, KO3(PQHUIMEHT TOJE3HOr0 JEWCTBUSA MEXaHHU3MOB,
KMHETHYeCKass U TNOTEHIMAIbHAsl SHEPrus), MNpU OMNHCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKUH  CMBICI  HUCHOJIb3YeMbIX  BEIIMYUH, UX
0003HAUEHUA W €JAUHMIIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEIMYMHY C APYTHMMU BEJIMYHMHAMH,
CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS M IIPOLIECCHI,
UCIIONIBb3Ysl TIpaBujIa CJIOKEHUs CWII (BJOJb OJHOW MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWIO paBHOBEcUs phiyara (0Joka),



«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YEeCKOU
OHEPruM, NpH HTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aMKUChIBaTh €r0 MATEMATUYECKOE BHIPAKECHUE;

OOBSCHATH (PU3UUECKHUE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE CHTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NTPUUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ ONMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3anadyd B |—2 JENCTBUA, MCIOJB3YysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEIMYMHBI: HA OCHOBE aHaJIM3a
YCIJIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMyJBl M MPOBOJAUTH PACUYETHl, HAXOAUTH CIIPABOUYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI PELICHUs 3a/1a4, OLEHUBATh PEATMCTHYHOCTh
MOJTYYECHHOU (PU3UUECKON BEJIMYNHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEUIUTh MpPU OMOUIU
($u3NYECKUX METOOB, B OIMCAaHUN UCCIIEI0BAaHUS BbIIEIATH IIPOBEPsieMOe
NpEeANnojoKeHne  (rumoresy),  pas3inyaTb U HHTEPIPETUPOBATH
MOJIyYEHHBIA pe3yJibTaT, HAaXOAWTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 10 €0 PE3YJIbTaTaM;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
buznyecKux CBOKCTB TEJI: bopmMyIUpoBaThH MIPOBEPSIEMBIEC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYy/10BAHMUS,
3alKChIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBL;

BBIIIOJIHATh MPSMbIE H3MEPEHUS PACCTOSHHUS, BPEMEHHM, MacChl Tena,
o0béMa, CHIBl M TEMIEepaTypbl C MCHOJIB30BAHUEM aHAJOrOBBIX H
nu(poBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHUS TPUOOPOB C YUYETOM
3aTAaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTHU IyTH
PAaBHOMEPHO JABWXKYIIETOCS Tela OT BPEMEHHM JBH)KCHHUS TeEJla, CHUIIbI
TPEHUs CKOJIBKEHUS OT Beca Tella, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CHUIIBI OT 00BbEMaA
MOTPYKEHHOW YacTU TeJla U OT IUIOTHOCTU JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT MIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUM
IJIaBaHUs TEJl, YCIOBUW paBHOBECUs pblyara U OJOKOB), y4acCTBOBAaTh B
IJIAaHUPOBAHUM  Yy4E€OHOrO UCCJENOBaHMs, CcOOUparb YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, CIeAysd NpPEIOKeHHOMY IUIaHy, (pUKCHpOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DM3UYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0IMIl U TpaduKOB, JelaTh BBIBOJABI M0 pe3yjbTaTaM
UCCJIEI0BAHNUS;

MPOBOJIUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BEIMYHMH (IJIOTHOCTh
BEI[ECTBA JKUJIKOCTH M TBEPAOTO TENa, CHJIA TPEHUS CKOIBKECHHS,
JABJICHUE  BO3JYyXa, BBITAJKMUBAIOIIAs  CHJIA, JIEWCTBYMOIIAas Ha
NOTPYKEHHOE B JKUIKOCTh TeNOo, KOA(D(UIIMEHT IMOJE3HOTO JEeHCTBHUS
INPOCTBIX MEXaHU3MOB), CJEAys NPEIJOKEHHOM WHCTPYKIUU: TpHU
BBIMIOJTHEHUHM H3MEpPEHUil coOMpaTh SKCHEPUMEHTAIBbHYIO YCTaHOBKY U
BBIYHCIIATh 3HAYEHUE NCKOMOW BEJIMYNHBI;

cOOJII01aTh MPaBUJIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe C J1ad0paToOpHBIM
000pyI0OBaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOIIAIOIIUECS COCYAbI, OapoMeTp,
pblyar, MOJABUKHBIN U HEMTOABUKHBIA OJI0K, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MNPUHIMIBI  JEHCTBUS HW3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
NOJAIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA Ipecc,
MaHOMETp, BBICOTOMED, TOPUIHEBOI HACOC, APEOMETP), UCIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3MUECKHUX SIBICHUN U HEOOXOAUMble (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEPHl  (HAXOIUTh  HMH(OpPMAIUIO O  MOpUMEpax)
MPaKTUYECKOTO HCIMOJIb30BaHUS (U3MYECKUX 3HAHUW B TOBCEAHEBHOM
KU3HH I oOecrieueHusi 0€30MacHOCTH MpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY KAIOIIEH Cpefe;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opManuu B HWHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHWM W NOYyTEM CpPaBHEHMS PA3JIUYHBIX HMCTOYHUKOB BBIJEIATH
uH(popManuIoo, KOTOpas SBISETCS MNPOTUBOPEYMBOM MM MOXKET OBITh
HEJI0OCTOBEPHOIA;

UCIIOJIHb30BATh MPHU BBIOJTHEHUHN y4E€OHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
AUTEPATYpPy  (U3HYECKOTO  COJEp>KAaHMs, CHPaBOYHBIE MaTepHAIbI,
pecypchl cetu HTEpHEeT, BiageTh NpUEéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHust UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUU (PU3UYECKOTO COAECPKAHUS, B TOM
yycie NyOJMYHO JeNaTh KpaTKue COOOUIEHUS O pe3yJbTaTaX MPOEKTOB
WM y4eOHBIX UCCJIENOBAaHUM, MpPU ITOM TPAMOTHO MCIOJIb30BATh



W3YUYCHHBI TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATH
BBICTYILJICHHE NTPE3EHTALNEN;

IpPU BBINOJHEHUU YUYE€OHBIX MPOEKTOB M HCCIEAOBAaHUN paCIpENeNiTh
00513aHHOCTH B TpYIIIE B COOTBETCTBUHU C IOCTABICHHBIMHM 33Ja4aMH,
CIIEINTHh 3a BBIIIOJIHEHWEM IUIAaHA JEWCTBUM, aJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJIaJl B  JI€ATE€IBbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHUE OKPY>KAIOIIHX.

K xonmy oOydenus B 8 kiiacce npeamMeTHbIe pe3yJbTaThl HA 06a30BOM yPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAFOIINXCSI YMEHUN:

MCIIOJIL30BaTh MOHATUSI: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAIUINYECKUE U
amop(dHbIe TeJa, HACHIIIEHHBI M HEHACHIIICHHBIM TMap, BIAXHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOM JBHUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, HIEKTPUUECKOE TOJIe, TPOBOJIHUKU
Y JTUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paziuyath ABJIEHUS (TEIJIOBOE pacCIIMpPEHHE W C)KaThe, TeIionepenaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KAMUJUISIPHBIE SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TEeTIOPOBOAHOCTb, KOHBEKIINS, U3IIy4YECHHE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3aPAJIOB, AEHUCTBHS 3JIEKTPHUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHUE MAarHuUTOB, JECHCTBUE
MarHUTHOTO TOJIsi Ha TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHuTHAsT UHIYKITUS)
[0 OIHMCAHUI0O HMX XapaKTEPHbIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHHUE;

pacmo3HaBaTh TMPOSIBJICHUE W3YYCHHBIX (U3MYECKUX  SBICHUUA B
OKpY’)KaroleM MHpe, B TOM 4Hcie (U3UYECKUE SIBJICHHUS B TMPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE M KANWULSIPDHBIE SIBIIGHHST B IPUPOJIE,
KpUCTaJUIbl B mpupopae, u3nydeHue ColiHIa, 3aMep3aHHE BOJIOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHA, UHES, CHETa, DIIEKTPUUECKUE
ABJICHUSI B aTrMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid MOJIOCOB, POJIb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, MPU 3TOM MNEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBbIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBJICHUU;

OTMKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
(du3nMyecKkre BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, YyiAelbHAs TEIUIoTa
IJIaBJCHUS, ylelbHas TeIioTa NapooOpa3oBaHUs, yHAelbHas TEIIoTa
CropaHusi TOIUTMBA, KOA(D(UIIMEHT TMOJE3HOTO JCHCTBUSA TEIIOBOU



MalllMHbl, OTHOCUTENbHASl BJIAXKHOCTh BO3/yXa, JJICKTPUUYECKHUUN 3aps,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHWE, CONPOTHBJIEHUE IPOBOJHMKA,
yVAEIbHOE  CONPOTUBIIEHWE  BelllecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMpPH  ONHCAHUM TMPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YEMbIX BEIWYUH, 0003HAUCHUS] M EIUHUIIBI
(bu3MYeCKUX BEJIWYWH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIME JTAHHYIO
(bU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TI'paduKu
W3YUYEHHBIX 3aBUCUMOCTEHN (PM3UUECKUX BETUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOIIECCHI,
HCMOJIb3ysd OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUHU
CTpPOEHHUS BEIEeCTBa, MPUHLHUI CYNEPHO3UIUMU TMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH Oma Il yyacTKa 1€, 3aKOH
Jxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAXKECHUE;

OOBSACHATh (U3NUECKHE MPOIECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyalluid MPAaKTHKOOPUEHTUPOBAHHOTO XapaKTEPA: BBISBIATH
MPUYUHHOCIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHUX
1aroB C¢ omnopoil Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DU3MUECKHUX SBJICHHIA,
(bU3NMYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEWCTBUS, HCHOJB3YSl 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHaM3a
YCJIOBUSL 3a/1aud 3alHUCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JIJI  pelIeHus] 3aja4yd, BBIOMpaTh 3aKOHBI U  (POPMYIIHI,
HEOOXOo/MMbIe [IJisi €€ pelIeHHUs, MPOBOJIUTH pPacu€Thl U CpPaBHHUBATh
MOJIy4Y€HHOE 3HaYeHHEe (PU3NUECKON BETMYMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEUIUTh TPU TTOMOIIU
(U3UYECKUX METO/IOB, HCIOJb3ysl OMHCAHUE HWCCIIECIOBAHUS, BBIACISThH
MPOBEPSIEMOE  MPEAMNOJIOKEHUE, OLEHUBATh MPABMIBHOCTh IOPSIKA
MIPOBEJICHUSI UCCIIEA0BAHUsA, €JaTh BBIBOIbI;

MPOBOJIUTH OMBITHI 1O HAOMIONEHUIO (U3UYECKUX SBICHUNW WM
($bU3MYECKUX CBOMCTB Tell (KauJUISIPHBIE SIBIICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT €ero o0béMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAaHUS U
HarpeBaHUsl MPU HU3IYYEHUH OT IIBETa U3Jydaroliew (moriomnaroniei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJABI OT TEMIEPATYpPhbl KUIAKOCTH U
IJIOIAAA €€ TMIOBEPXHOCTH, DJJEKTPHU3alps Tel W B3aUMOJEHUCTBUE
AIEKTPUYECKUX 3aps0B, B3aUMOJCKUCTBUE IOCTOAHHBIX MAarHHUTOB,
BU3yaJU3allisl MAarHUTHBIX IIOJEH ITOCTOSHHBIX MAarHUTOB, JEWCTBUS
MarHUuTHOTO TIOJISI HAa MPOBOJHHK C TOKOM, CBOMICTBA 3JIEKTPOMArHHTA,



CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYIUPOBATH
poBepsieMbIe MPEANOI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH X0 OIBITa U (YOPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPAMbIE  U3MEPEHHUs]  TeMIEpaTypbl, OTHOCHUTEIHHOM
BJIQXKHOCTH BO3JlyXa, CHJIbI TOKa, HAaNpsDKEHHS C HCIOJIb30BaHUEM
aHaJIOTOBBIX NPHUOOPOB M JATYMKOB (DU3MUECKHX BEIMYWH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOMN MOTPEITHOCTH;
IPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (hU3MUECKOI BEIUYUHBI OT
JIpyrol ¢ HCHOJb30BaHUEM TMPSAMBIX HU3MEpeHud  (3aBUCUMOCTH
COINPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUJIOHMAJAW MOMEPEYHOTO
CEUEHHMS U YACIBHOIO CONMPOTUBIICHHS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIET0 4Yepe3 IMPOBOAHMK, OT HANpsKEHUS Ha  MPOBOJHUKE,
UCCIIEIOBAaHHE TIOCJIEIOBAaTeIbHOTO ¥  MapajuleIbHOTO  COEAMHEHUU
MPOBOJAHHUKOB): TUTAHUPOBATH HCCIIEJOBAaHUE, COOMpPATh YCTaHOBKY U
BBINIOJIHATh M3MEPEHHMs, CIeAys NpPEeIOKEeHHOMY IUIaHy, (pUKCHpoOBaThH
pe3ysbTaThl TOJYyYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpeHHs (QHU3MYecKuX BenuuuH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE TMPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh H3MEpPEHHs, cOOMpaTh
AKCMEPUMEHTAIBHYIO YCTAHOBKY, CJIeaysl MPEAIOKEHHON WHCTPYKLUH, U
BBIUMCIISATH 3HAUCHNE BEJIMUNHBI,

COOJII0IaTh MPpaBUJIa TEXHUKU 0€30MaCHOCTH IIPpHU paboTe C J1ab0paTOPHBIM
o0opyIOoBaHUEM;

XapaKTepu30BaTh MPUHIUINBI JACUCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha HMX OMHCAHUA (B TOM YHCIE:
CHUCTEMa OTOIUICHHMS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIbTMETpP, CUETYHK 3JICKTPUUECKOM HHEPIHH, SIEKTPOOCBETHUTEIHHBIC
NpUOOPBI, HarpeBaTEIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPUUECKHE
MPEIOXPAHUTEIIH, FTEKTPOMArHUT, JIEKTPOABUTATENb TOCTOSSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSI O CBOWCTBAX (PU3MUECKHUX SIBICHUN U HEOOXOIUMBIC
¢duznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHCTBA W W3MEPHUTEIHHBIC
npuoboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIH
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUS, 3JIEKTPOCKON, PEOCTar), COCTABIATh CXEMBI JIIEKTPUUYECKHUX
Henei ¢ mocnea0BaTeIbHBIM U MapaylIebHBIM COCTUHEHHEM DJIEMEHTOB,
pasnuyasi yCIIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX 1IETICH;



OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWH(GOpPMALKI0O O  IpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3UYECKHX 3HAHUW B TOBCEIHEBHOU
XKHU3HU U obecriedyeHus: 0€30MacHOCTH TIPH OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIoLIeH cpee;

OCYIIECTBIATh TOHUCK HHpoOpMAMK  (PUINYECKOTO  COACpKAHUSI B
HNuTepHere, Ha OCHOBE WMEKIOIIUMXCSA 3HAHUW U NYyTEM CpPaBHEHUSA
JIOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACNIATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBON MIIU MOKET OBITH HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JUTEpaTypy (U3NYECKOTO COAEpXKAHMsI, CIIPABOYHBIE MaTEepHUaIbI,
pecypcbl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKHE YCTHBIE COOOIICHHUS,
0000mass uHMOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOIrO
COJEpKaHus, B TOM uucie MyOJUYHO TPEACTABIATH PE3YJIbTaThl
MPOEKTHON WJIM HCCIENOBATENbCKON ACSITENbHOCTH, MPU 3TOM TPaMOTHO
UCIIONb30BAaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBOX/1ATh BBICTYIIJICHUE [TPE3ECHTAIUEH;

IpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIIENOBAaHUN (PU3NYECKUX
MPOIIECCOB paCHpeleNaTh OOS3aHHOCTH B TPYyNIEe B COOTBETCTBUHU C
MOCTaBICHHBIMU 33JladaMHM, CJICIUTh 3a BBHIMOJIHEHUEM IUTaHA JICHCTBUHA U
KOPpPEKTUPOBaTh €ro, aJeKBAaTHO OIIEHUBAaTb COOCTBEHHBI BKJIaa B
JeSITeIbHOCTD TPYIIIbI, BHICTPauBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(INKTHL.

K koHiry o0ydenust B 9 kjiacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

WCMOJIb30BaTh TMOHATHUS: CHCTEMA OTCYETA, MaTepuajbHas TOYKa,
TPaeKTOpHUs, OTHOCUTEILHOCTh MEXaHWYECKOTO NBHXKEHUA, Achopmaius
(ympyras, mjiacTuyeckas), TpPEeHHE, LEHTPOCTPEMHUTENIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEJO,
LHEHTP TSKECTH TBEPAOrO Tejla, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTb,
CIEKTPHI UCIYCKAaHUS M TOTJIONICHUS, anbda, OeTa- U raMMa-u3IIy4eHus,
M30TOIIbI, Si/IEpHAs SHEPreTUKaA;

paznuuath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEUHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBU)KEHHE, CBOOOJHOE
MaJIcHUe TeJ, PABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE IBM)KEHHE, KOoJeOaTelIbHOE IBMKEHHE (3aTyxarolue U
BBIHYKJICHHbIE KOJIEOAaHHsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclHpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OEJI0ro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
U3JIy4YEeHHMs]) M0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBJICHUN B
OKpyXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOJE:
IIPWINBBI U OTJIUBBI, JBHKEHUE IUIaHEeT COJIHEYHOW CUCTEMBI, PEaKTUBHOE
JBUKEHUE JKHUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3X0, LBETa Te,
ONTHYECKHE SBJICHUS B MPUPOAE, OMOJIOrMYECKOE NEWCTBHE BUAMMOTO,
yJIbTpauoJETOBOIO M  PEHTIEHOBCKOIO M3JIYYEHHM, €CTECTBEHHBIM
panvoOaKTUBHBIM (OH, KOCMHYECKHUE Jy4yH, paAUMOAaKTUBHOE H3Iy4YCHHE
NPUPOJHBIX MHUHEPAJIOB, JEHCTBUE pPAJMOAKTHBHBIX M3JIyYE€HUH Ha
OpraHu3M 4eJIOBeKa), IMPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/Jady B
y4eOHY10, BBIJCNATh CYIIECTBEHHbIE CBOICTBa (MPU3HAKU) (PU3HUYECKUX
SIBIICHUI;

ONKCHIBATh U3YYECHHBIE CBOICTBA TEN M (PU3UYECKHE SIBICHHS, UCIOIB3YS
bu3nyeckue BeIWYUHBI (CpEelHSsI U MIHOBEHHAas CKOPOCTb Tella Mpu
HEPaBHOMEPHOM JBW)XCHHH, YCKOPEHHE, NEPEMEIIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CUia YNPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, BEC Tela, HMMIYJbC TeJld, HWMILYJIbC CHUJIbL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMalbHAs SHEpPrus Teja,
IIOJHATOrO0 HaJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHASL DHEPIUs CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPIus, IMOJIHAasg MEXaHUYecKas >SHEeprus,
NEepUOJl U YacTOTa KoyieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKa3aTelb MPETOMIICHUS CPENIbl), IPU OMMCAHUU
IPAaBWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICT HCIHOJB3YEMBIX BEJIMYMH,
00O3HAYCHUS U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PM3UYECKYIO BEJIMYMHY C APYTMMH BEJINYMHAMH,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W MPOLECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHPHOI'O TATOTEHHS,
OPUHIUI CYNEPIO3UIMK CHJI, NPUHUUI OTHOCHTENIbHOCTH ['anuies,
3aKk0oHBI HBIOTOHA, 3aKOH COXpPAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHHMS 3apsI0BOIO U MAaCCOBOT'0 YUCEN



OpU AAEPHBIX PEaKIUsAX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil NMPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C OMnopoll Ha 2—3 W3Y4YEHHBIX CBOWCTBA (DPU3UYECKUX SIBICHU,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud (ONMUparolIMecss Ha Ccucremy w3 2-3
YpaBHEHHUI), UCTIONb3YsI 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (pU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBHUS 3aJadyd 3alKChiBaThb KpPAaTKOE
YCIIOBUE, BBIABIATh HEIOCTAIOIINE WM U30BITOYHBIE JAHHBIEC, BBIOMPATH
3aKOHBI U (POpPMYIIbI, HEOOXOAUMBIE JJISl PELICHUS], TPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PUIUUYECKOU
BEJIMYUHBI,

pacrno3HaBaTh MpoOOJEMBbI, KOTOPbIE MOYKHO PpEUINTh [pPU IOMOILU
($U3NYECKUX METO/OB, HCIONb3Yysl ONHCAHUE HCCIIEIOBaHUS, BbLACIATH
IPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBAaTh MPABMWIBHOCTH MOPSJKa
NPOBEJCHUS  UCCJEAOBAHMS, JeNaTh BBIBOJBI, HWHTEPHPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB,;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(Gu3nYecKuX CBOMCTB Tea (M3ydyeHUE BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUsl SHEPruu, 3aBUCUMOCTb MEpHOJa KoJeOaHW MNpY>KMHHOTO
MasiTHHKA OT Macchl I'py3a U JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MAJIbIX KOJIEOAHUM, MPSIMOIIMHEHHOE paclpOCTPAaHEHHE CBETA,
pa3nokeHne Oenoro cCBeTa B CHEKTP, U3YUYEHUE CBOMCTB M300pa)KE€HUs B
IJIOCKOM 3€pKajie W CBOMCTB M300pakeHUs mpeaMera B coOuparouieit
JUH3€, HAOJMIOJEHUE CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB H3ITy4YEeHMs):
CaMOCTOSITENILHO ~ COOMpaTh YCTaHOBKY U3 M30BITOYHOrO Habopa
o0OpyOBaHUs, ONHCHIBATH  XOJ ONbITAa W  €ro  pe3yJbTarhl,
(opMyJIMpPOBATH BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, omnpeenss
CpeqHee 3HAa4YeHHE W3MEpSIeMOil BeaHuuHbl ((POKYyCHOE paccTOsHUE
coOuparoleil JIMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHUs
(M3MepUTENHHOTO TPHOOpPA);

IPOBOAMTH MCCIEAOBAHHWE 3aBUCHUMOCTEH (PU3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEpPEHUN (3aBUCHUMOCTb IIyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIB)KEHMHM O€3 HaudajJbHOM CKOpPOCTH, Mepuoaa
KoJIe0aHUI MaTeMaTU4eCKOro MasiTHUKAa OT JJUHBI HUTH, 3aBUCHMOCTH
yIjla OTPAKE€HHUs CBETa OT yIVIa MAJEHUs U yIJIa MPEIOMJICHUs OT yria



NajieHus1): TUIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpPOBaTh PpPe3yJbTaThl IOJTYYEHHON 3aBUCHMOCTH
(¢bu3MYeCKUX BEIMYMH B BUJE TAOMUIl M rpadUKoOB, JI€JaTh BBIBOJBI IO
pe3yJbTaTaM UCCIeI0BaHuUS;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHUS (U3UYECKUX BEIMYUH (CpEaHsIs
CKOPOCTh M YyCKOPEHHE Tella TMpPH PaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaieHUsl, XKECTKOCTh MPYKUHBI, KOIPPHUIIUEHT
TPEHUsI CKOJIbKEHUsS, MEXaHWdeckas paboTa M MOIIHOCTh, 4YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4eCKOro U TMPYKUHHOTO MAasTHHUKOB,
ONTHUYECKas CUJa coOuparome JIMH3bI, PaJAUOAKTUBHBIA  (HOH):
MJIaHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHSTh U3MEPEHUS, CIENYs MPEIOKECHHON WHCTPYKIIUHU, BHIYUCIATH
3HAYCHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYYEHHBIC PE3yJIbTAThHI C yUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH U paboTe C 1ad0paTOpHBIM
o0opyIoBaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKA W3YUYEHHBIX (DU3UYECKUX MOJIENICH:
MaTepuanbHas TOYKa, aOCOIIOTHO TBEPIOE TEI0, TOYEHHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJelb aroMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO SI/IPa;

XapaKTEePU30BaTh TMPHUHIIMIBI  JEHCTBHUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOpPOM Ha WX ONucaHus (B TOM 4YHCIE:
CIIUJIOMETP, NATYMKW TOJIOKEHHS, PACCTOSHUS W YCKOPEHUs, paKera,
9XOJO0T, OYKH, TMepuckom, (oroammapar, ONTHYECKHUE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoauMmble (puznueckue
3aKOHOMEPHOCTH;

UCITOJIH30BATh CXEMBI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTENBHBIX MPUOOPOB W TEXHOJOTHYECKUX TPOIECCOB
IpU pEelIeHUH YYEOHO-IPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl IS
MOCTPOEHUS U300paKEHUI B TNIOCKOM 3€pKajie U coOMparolei JIMH3E;
NPUBOAWTH  TNpPUMEPHl  (HAXOOuUTh  HWH(OpMAIMIO O  TpUMEpax)
MPaKTUYECKOTO HCIOIL30BaHUS (DU3MYECKUX 3HAHWHA B TIOBCEIHEBHOM
KU3HU JUIs oOecriedeHrs 0€30MacHOCTH MPU OOpalleHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEICHHUS B OKPYKAIOIIECH CpeIe;

OCYIIECTBJIATh TOUCK WHGOpManuA (U3AYECKOTO CONCpPKaHHUSI B
HNuTtepHeTe, caMoCTOATENBHO (POPMYIIUPYsI MOUCKOBBINA 3apoc, HAXOAUTh



OyTH OMPEIENICHUs JOCTOBEPHOCTH MOIYYEHHON HMH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TONOJHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
auTeparypy  (QHU3MYECKOTO  CONIEp)KaHHs, CIPAaBOYHBIE MaTepHUAaIbL,
pecypcbl cetu MHTEepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M yCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMallMU W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpKAHMUS,
nyOJIMYHO IPEACTaBIATh Pe3yIbTaThl MPOESKTHOM WM UCCIIeI0BATENbCKON
NESTENbHOCTH, TMpPH 3TOM TPaMOTHO  HCIONB30BaTh  HM3yUEHHBIN
NOHATUHHBIN ammapar M3y4yaemMoro pasjena (U3MKH W CONpPOBOXKIATH
BBICTYIUICHHE TIIpe3eHTaluel ¢ ydé€ToM OCOOEHHOCTEH ayAauTOpuu
CBEPCTHHUKOB.
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bu6nuoreka [JOK
4.3 A 6
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’ B HUX TEJIO https://m.edsoo.ru/7f416194
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Bbu6nuoreka [JOK
A P 1
> a60Ta u MOIIHOCTS 3 https://m.edsoo.ru/7f416194
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8 KUIIACC
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1.1 CtpoeHue u CBOICTBA BELIECTBA 7 bubmmorexa [IOK
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bubmuorexa [JOK
1.2 T 21 1 5
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' U UX B3aUMOJEICTBHE https://m.edsoo.ru/7f4181ce
b K
2.2 IToCTOSIHHBIN 2IIEKTPUYECKUM TOK 20 2 7 nomorexa O
https://m.edsoo.ru/7{4181ce
2.3 MarsuTtHbI€ SIBICHUS 6 1 1.5 bubmmorexa OK
https://m.edsoo.ru/7{4181ce
bubmuorexa [JOK
2.4 2 4
JICKTPOMATHHITHAA MHAYKIHA https://m.edsoo.ru/7{4181ce
Wroro no pazneny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KIIACC

KosmnuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM nudpoBbie
Ne ni/m P Kontposbnsie | IIpakTnyeckue (ucpp )
NPorpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUsI
11 MexaHU4eCcKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
’ OIMCaHUs https://m.edsoo.ru/7f41a4a6
bub6mmoreka [JOK
1.2 B3aumopeiictBue te 20 1 3
HMOACHETBHE Tl https://m.edsoo.ru/7f41a4a6
bub6mmoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HbL COXpareHit https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 40
Paznen 2. Mexanuveckue Kojaed0aHusl U BOJTHBI
b K
2.1 MexaHU4YecKHe KoJieOaHus 7 3 nomotexa LO
https://m.edsoo.ru/7141a4a6
2.2 MexaHuuyeckne BOJIHBI. 3BYK 8 1 3 buommorexa HOK
https://m.edsoo.ru/7{41a4a6
Hroro no pazgeny 15
Pa3znen 3. DiieKTpOMArHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
11 DIIEKTPOMAarHuTHOE IOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3gen 4. CBeToBbI€ IBJICHUS




bubmuorexa [IOK

4.1 6 2
3aKOHBI pAcHIpOCTPAHEHILA CBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 Bubmmorera [IOK
https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6e10ro cBeTa B CIIEKTP 3 2 Bubmmorera [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pasgeny 15
Pa3nea 5. KBanToBble siBJIeHUS
bub6mmoreka [JOK
A u 4 1
5 CIyCKaHUE U MOTJIONICHUE CBETa aTOMOM hitps://m.edsoo.ru/7f4 ] ada6
bub6mmoreka [JOK
2 1
> (CTpocHHE aTOMHOTO 5P 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 1
53 JIEpHBIE peaKIuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTte1bH0-00001a101M I MOYJIb
6.1 [ToBTOpenue n 0600IIEHUE CONEPIKAHUS 9 ) bubnumorexa [IOK
' Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27







IHNOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
KoanuectBo yacos JJIeKTPOHHBbIE
Ne uudposbie
Tema ypoxka Kontpouabnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcbl
| ®dusuka — Hayka o npupoje. ABneHus |
pupoapl. Pusnueckue BICHUS
5 MexaHndeckue, TEII0OBbIE, NEKTPUIECKUE, 1
MarHUTHbIE, CBETOBbIE, 3BYKOBBIE SIBJICHUS
3 @u3nyecKre BEIMYHUHBI U X U3MEPEHUE 1
Ypoxk-uccienoanue "N3mepenue
4 TEMIIEPATy Pl IPU OMOLIH KHIKOCTHOTO 1 1
TEPMOMETPA U AaTYUKaA TEMIEpaTyphl”
Kak ¢u3suka u apyrue ecTeCTBEHHbIE HAYKU
5 M3Yy4aroT Npupoay. EcTecTBEHHOHAYYHBIH | bubmuoteka [IOK
MeTo1 mo3HaHus. Onucanve GU3NIECKUX https://m.edsoo.ru/ff09f72a
SIBJICHUH C IOMOUIBIO MOJENEH
VYpok-uccienoBanue "[IpoBepka TMIOTE3HI:
6 JAIbHOCTb MOJETA IIAPUKA, ITYLIEHHOTO | 1
TOPU30HTAJILHO, TEM OO0JIbILIE, YEM OOJIbIIIE
BBICOTA MycKa"
Crpoenue BemiectBa. ONBITHI,
7 OKa3bIBaIOLINE JUCKPETHOE CTPOEHHE 1 bubmmorexa LOK
hi¢ BIBAIOLLIUE JTU THOE CTPOEHU
P P https://m.edsoo.ru/ff09fe0a
BELIECTBA
bu6nuoreka [JOK
8 JIBUKEeHUE YaCcTUIl BEIECTBA 1
https://m.edsoo.ru/ff0a013e




ypOK—I/ICCHeI[OBaHI/Ie «OMNBITHI 11O

9 HaOJII0/ICHUIO TEIUIOBOTO PaCIIMPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSTHUSI BEIIECTBA
B3anmocBs3b MeXIy CBOMCTBAMU BEILIECTB B
1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX bubnuoreka [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHhIX COCTOSTHUHN BOJIBI
12 Mexanuyeckoe ABuxeHue. PaBHoMepHOeE U bu6muoteka [IOK
HEPaAaBHOMEPHOE IBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6nuoreka [JOK
13 CxopocTb. EnMHUIIBI CKOPOCTH
P P https://m.edsoo.ru/ff0a079¢c
bu6nunoreka [JOK
14 Pacuer nmyTy ¥ BpeMEeHU IBUKCHUSA
https://m.edsoo.ru/ff0a0ae4
HNuepnud. 3axkon nnepuun. BzanMonencreue
P P bubmuorexa [JOK
15 TEJ KaK MpUYMHA U3MEHEHHS CKOPOCTH
https://m.edsoo.ru/ff0a0c10
JBIDKEHUS TEIl
16 [InotHoCTh BemecTBa. Pacuer Maccol n bubnuorexa [JOK
o0BbeMa Tesa 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeaeneHne
IJIOTHOCTHU TBEPJIOIO TEJIa»
18 Pemenue 3amay nmo treme "IlmoTHOCTE bu6nuoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapakTEepPUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBHCUMOCTH pacTsKeHHA (aedopmMarium)

MPY>XUHBI OT HpHJ’IO)KGHHOﬁ CHIIBI»




21

SIBnenue Tarorenus. Cuna TSHKECTH

CBs3b MCKOAY CHJIOH TSXKECTH M MacCoil Tena.

bubnmnoreka [JOK
22 Bec tena. Pentenue 3amau mo teme "Cuia 1
. https://m.edsoo.ru/ff0al778
TSHKECTH

3 Cuiia TsKeCcTH Ha APYTruX IJIaHeTax. bubmmoreka [JOK
Pu3nyecKne XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 Nsmepenne cun. Jlunamomet

p a p https://m.edsoo.ru/ff0al8cc
bubmuoteka [IOK

25 Bec Tema. HeBecoMmocTh 1

https://m.edsoo.ru/ff0al778

2% Crno>xeHue IByX CHJI, HAPABICHHBIX 110 bubnmnorexa [JOK
OJHOM npsiMOi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pemrenue 3agad mo reme
"PaBHopeicTByOIIas cuit"

)3 TpeHue CKONbKEHNS U TPEHHE TTOKOS. bub6muoreka [IOK
Tpenue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBKECHUS OT bubanorexa HOK
CUJIBI JABJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pewrenne 3anau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHJIIBI
Pemenue 3amau mo temaM: «Bec Temay,

31 «I"paduueckoe nzodpaxxkenue cuiny, « CUIIb brbmmorexa [OK

P . P ’ ’ https://m.edsoo.ru/ff0aldel
«PaBHOAEHCTBYIOIIAS CHII»
KonTponbHas padbora 1o temam:
32 «MexaHnueckoe OBIDKeHHE», «Macca,

IINIOTHOCTB», «Bec TCIa», «Fpa(bnqecxoe




I/I306pa)KeHI/IC CHID», «CHIIBIY

Hasnenue. CriocoObl yMEHbIICHUS U

bu6mmorexa [IOK

33 YBEJIMYEHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHUSI ra3a bubnuorexa [JOK
OT 00BbEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [Tepenava naBieHus TBEPIABIMHU TECIIAMH, bubmmoreka [JOK
SKUIKOCTSIMH U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B UIAKOCTHU U ras3e, BBI3BAHHOE bubmmoreka [JOK
JNIEUCTBUEM CHJIEI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «JlaBienue B bubmuorexa [JOK
KUIKOCTH U rasze. 3akoH [Tackamnsi» https://m.edsoo.ru/ff0a2826
bubanorexa [HJOK
38 Coobuiarontmecs cocyat https://m.edsogm/fﬂ)a2970
. bubmuorexa [JOK
39 TPuppasnueckuid npecc https://m.edsogru/fﬂ)ﬁ 136
40 Manomertpsl. [lopiiHeBON KUAKOCTHBIN
Hacoc
Atmocdepa 3eminn. [prunnsl
41 CYIIIECTBOBAHMSI BO3IYIIHON 000IOUKH bubmuoteka [IOK
3emuind. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJICHUSI OT BBICOTHI HaJl ypOBHEM MOPS
42 Bec Bo3nyxa. ATMochepHOE 1aBlICHHE Etlffs/ljr?::cll(sigg/lianZ b5a
43 N3mepenue atmocdepHoro aaBineHus. OnbIT bubmmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2dag
44 3aBUCUMOCTBH aTMOC(HEPHOTO TABJICHUS OT bubmmoreka [JOK

BBICOTEI HAZl YPOBHEM MOpPA

https://m.edsoo.ru/ff0a2fc4




bapomeTtp-anepouns. ATMochepHoe naBieHe

bu6mmorexa [IOK

45
Ha Pa3IMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "AtMmochepHoe
nasieHue"
47 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE bubmmoreka [JOK
B HUX Te€JIO. ApXuUMeIoBa cuia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas padota «Omnpenenenne
48 BBITAJIKUBAIOLIEH CHIIBI, AEHCTBYIOLIEH HA bubmorera [TOK
’ Y https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B )KUJIKOCTH)
JlaboparopHast paboTa 1o Teme
49 «HccnenoBanre 3aBUCUMOCTH Beca Teja B bubmuorexa [JOK
BOJIE OT 00bEMA TIOTPYIKEHHOH B KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bubmuorexa [JOK
50 IImaBanme Ten 1
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota "KoHcTpynpoBaHnue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKH U
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau no remam: «IlmaBanue
52 cynoB. Bo3nyxomnaBanue», «/laBnenue bubmorexa HOK
y ) y L https://m.edsoo.ru/ff0a3654
TBEPIBIX TEJN, )KUJKOCTEU U Ta30B»
Bbu6nuoreka [JOK
53 Mexanunueckas pabota
P https://m.edsoo.ru/ff0a3{82
bu6nuoreka [JOK
54 MoimHocTh. EAMHULBI MOIITHOCTH
https://m.edsoo.ru/ff0a3{82
55 VYpok-uccnenoranue "Pacuér MoIHOCTH,
pa3BuUBaeMoOM MpHU NOABEME M0 JIeCTHHULIE"
56 [IpocTteie Mexanu3msl. Peryar. PaBHoBecHe




CHJI Ha pbI4yare

KOHTpOJ’IBHaH pa60Ta 10 TEMC «I[aBJ'ICHI/IC

57 TBEPJbIX TEJ, )KUJIKOCTEH U Ta30By /
Bcepoccuiickas mpoBepouHas pabota
PeseprubIii ypok. Pabota ¢ Tekctamu mo
58 Teme «JlaBneHue TBEPABIX TEIl, KUIAKOCTEH U bubnmoreka [JOK
ra3oB» / Bcepoccuiickasi mpoBepodHast https://m.edsoo.ru/ff0a4ffe
pabora
Prruaru B TexHuKe, OBITY U IPUPOJIE.
59 JlaGopaTopHas aéoTa «Uccnenosanne 0.5 bubmmorexa [IOK
p _ pHaip ’ https://m.edsoo.ru/ff0a478e
YCJIOBHI PAaBHOBECHSI pbIyara
60 Pewrenune 3amau no reme «YcinoBust bubmmoreka [JOK
paBHOBECHSI pbIyara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBus
61 MexaHu3ma. JlaboparopHas padota 0.5
«3mepenne KII/] HaKIOHHON TIIIOCKOCTH»
2 Pemenne 3amag mo teme "Pabora, bu6nmoreka [JOK
MottHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas 3Heprus. Kunernueckas u bubnmnoreka [JOK
MOTEHUUAIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHECHHUSI MEXaHHUYECKOU SHEPTUU bubmorexa HOK
P P https://m.edsoo.ru/ff0a4360
Y POK-3KCIIEPUMEHT IO TEME
"OKcrepuMEHTaIbHOE OIIPEACIEHUE
65 U3MEHEHUS KNHETUUECKON U MTOTEHIINAILHON 1
SHEPTHH MPHU CKATHIBAHUH TEJIa IO
HAKJIOHHOM TUIOCKOCTH"
66 Kontponbhas padota o teme «Pabora




MOIIHOCTB. 9HepFI/I${»

67 PezepBHblil ypok. PaboTta ¢ Tekctamu 1o | bubnnorexa [JOK
TeMme "MexaHuyeckoe IBIKeHUE" https://m.edsoo.ru/ff0adee6
68 PezepBHblii ypok. PaboTta ¢ Tekctamu 1o 1

teme "PaboTa. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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8 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Konrpoabubie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETHYECKON TEOPUU U UX ONBITHBIE 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0a5256
NOATBEPKIACHUSA
2 Macca 1 pazMep aTOMOB U MOJIEKY 1
3 Mopenu TBEpAOTO, JKUIKOTO U 1 bubnmnorexa [JOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPAOTO,
4 KHUJIKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEILIECTBA HA OCHOBE ITOJIOKEHUHN
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU
5 Kpucrammmueckue u amopdHsie Tena 1 bubamorexa LOK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWUSIPHOCTb. | bubanorexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermnoBoe paclIupeHHe U CHKaTUE 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETUIOBOT'O JIBUYKEHUS 1
YacCTUIL
9 Buytpennss sneprus. CriocoOsbl 1 bubnmnorexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bunael Terionepenaun 1 bu6nunoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpok-koHpepenuus "[IpakTuyeckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bu6mmorexa [IOK

11
BELLIECTB U MATEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KommdaecTBo TemnoTel. Y nenbpHas bubmuorexa [JOK
TEILNIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OataHca. bubnmnoreka HOK
TeriooOMeH ¥ TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota

14 "UccnenoBanue siBICHUS bubnuorexa [JOK
TerIooOMeHa pH CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstdeit BOJbI"
PacueT xonuvecTBa TEIIOTHI,

15 HEO0OXO0IUMOr0 JIJIsl HAarpeBaHUs Teja
Y BBIICJISIEMOTO UM TIPH OXJIAKJICHUU

16 JlabopaTtopHast pabota "Onpenenenue bubnmnoreka [JOK
YACIBHOU TEIJIOEMKOCTH BelecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTuMBa. Y IeIbHas TEIIoTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpICBaHNE

18 KPHUCTAIINIECKUX I;en VYenrHas buGnnorexa LIOK

P ' https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaGopatopHas pabora "OnpezneneHue bubnmnorexa [JOK
yIEIbHOM TEIJIOTHI MUIaBJICHUA Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoo6pa3oBaHue U KOHIEHCALUS. bubnmnorexa [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c
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Kunenue. Y nenpHas Temnora
napooOpa3oBaHMs U KOHJCHCAIUH.
3aBUCUMOCTB TEMIIEPATYpPbl KUIIEHUS
OT aTMOC(EPHOTO JAaBIICHUS

bubnuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "OmnpenencHue
OTHOCHUTEJIEHOM BJIAXKHOCTH BO3ayxa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amaq Ha OIPCACIICHUC
BJIA’KHOCTH BO3yXa

24

[TpuHIMIIBI paOOTHI TEIIOBBIX
nsuratesneit. [laposas TypOuna.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KIIJI TermoBoro aBuratens.
TGHJ'IOBI)Ie JOBUTATCJIN U 3alIUTa
OKpYKarolle cpeabl

butmmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U MTPEBPALLEHUS
OHCPIuMr B TCIJIOBBIX ITPOLICCCAX

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
no TeMme "TemnoBrIe IBJICHHUS.
M3meneHne arperaTHbIX COCTOSTHUI
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

Kontponbnas padota o teme
"TensoBble sBiaeHusd. U3Mmenenune
arperaTHbIX COCTOSIHUI BelecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuszanus Ten. JBa poaa
ANEKTPHUUECKUX 3apsIIOB

30

VYpok-uccaenoBanue "OneKTpu3anus
TeJ UHAYKLUEN U IIPH




CONPUKOCHOBEHUH"

BiauMoneiictBue 3apPsAKCHHBIX TCII.

bu6mmorexa [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyeckoe moe.
1 Hanpsi>keHHOCTB 3JIEKTPUYECKOTO bubnmoreka [JOK
noss. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TTOJEN
Hocurenu snexkTpuueckux 3apsiios.
33 OnemeHTapHbIi 3apsag. CTpoeHue
aToma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnunoreka IIOK
COXPAHEHUS BIIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3aga4 Ha IpUMEHEHHE bubmmoteka [IOK
CBOMCTB AJIEKTPUUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €r0
36 cymectBoBanusd. Uctounuku Bubmaorexa ITOK
y ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlercTBuUS 3JIEKTPUYECKOTO TOKA bubmorexa [OK
P https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienosanue "JleiictBue
38 AJEKTPUYECKOTO MO Ha TPOBOAHUKHI 1
U JUAJIEKTPUKA"
19 DIIEKTPUUYECKHUM TOK B METAJLIaX, bubnmnorexa [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lelb U €€ COCTaBHbIE
4acTH
bubnmnoreka [JOK
41 Cuna Toka. JlaboparopHnas pabota 0.5 i

https://m.edsoo.ru/ff0a8bd6




"N3mepeHue U peryIupoBaHUe CUIIbI
TOKa"

DJIEKTPUIECKOE HaIPSHKEHHE.
Bonsr™metp. JTabopaTtopHas pabora

bubnuoreka [JOK

42 0.5
"U3mepeHue u peryampoBaHue https://m.edsoo.ru/ff0a%¢14
HanpsbKkeHus"
43 CornpoTuBIIeHHE POBOTHHUKA. bu6mmoteka [IOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHUCHMOCTh
44 3JIEKTPUYECKOrO0 CONPOTUBIICHUS | bubnuotexa [JOK
MPOBOJHUKA OT €0 JJIUHBI, IUIOAAN https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEYeHUsI U MaTepuaia"
3aBUCUMOCTh CHJIbI TOKA OT
45 HanpspkeHns. 3akoH OMa 119 yJacTka bubmmorexa TIOK
P ' Y https://m.edsoo.ru/ff0aad4a
enu
JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH CUIIBI
46 TOKA, UAYILETO Yepe3 PESUCTOP, OT 1 bubmmorexa LOK
> Y pes p P, https://m.edsoo.ru/ff0aa04e
COTIPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarensHOE U MapasuieaIbHOE
COCTMHEHUS TIPOBOJHUKOB
JlabopaTtopHas padota "IIpoBepka
43 MpaBuia CJIOKEHUS HANPSHKEHUHN TTPU 1 bubnmnorexka [JOK
IOCJIEAOBATEIBHOM COEAUHEHNUU ABYX https://m.edsoo.ru/ff0aaas58
pe3ucTopoB”
49 JlaGopatopHas pabora "IIpoBepka | bubnmnorexa [JOK

IIpaBuJia AJjid CUJIbl TOKA IIPH

https://m.edsoo.ru/ff0aadle




napayuieIbHOM COeAMHEHUN
pe3uctopon”

Pemenne 3aJla4 Ha IPUMECHCHUC

butmmoreka [{OK

50 3akoHa OMa JUIg pasiIndHoro
p https://m.edsoo.ru/ff0aaf8a
COCIIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTE AJIEKTPHUIECKOTO bubnmnoreka [JOK
Toka. 3akoH J[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabota "Onpenenenue
52 a0OTBI ¥ MOIITHOCTH JJIEKTPHUYECKOTO bubmmorera OK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUYECKHe 1EMU U MOTPeOuTeNn
53 DJIEKTPUUECKOH DHEPTUH B OBIT bubmorexa LOK
R p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTossHHBIE MAarHUTEI, X
B3anMMOJICHICTBHE
55 Ypoxk-uccienopanue "N3yuenue bubnmnoreka [JOK
0JI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHOe noae. MarHuTHoe 1oJjie
bu6mmoreka [IOK
56 3eMJIH1 U ero 3HaYeHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DIEKTPUYECKUE 3apsIibl.
57 3apsoKeHHBIE TENA U UX bubnnorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoeiictaus. IlocTossHHBII
AIEKTPUIYECKUNA TOK"
KonTponbhas pabora o teme
" bu6mmoreka [IOK
58 DNEeKTpUUECKUE 3apsiibl.

3apspKeHHBIE Tela U UX

https://m.edsoo.ru/ff0abeal




B3anMoiericTBus. IlocTOIHHBIN
anexkTpudeckuid Tok" / Beepoccuiickas
MpoBepoyHas paboTa

59

Peseprubrii ypok. Paborta ¢ Tekctamu
o Teme "llocTosiHHBIH
anekTpuueckuii Tox" / Beepoccuiickas
poBepoyHas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTrena. MarautHoe 1nose
JNEKTPUYECKOT0 TOKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue IMEKTPOMArHuToB B
texHuke. JlabopaTopHas pabota
"N3y4yeHue qeiCTBUS MarHUTHOTO
I0JIs1 Ha MPOBOJAHUK C TOKOM"

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DIIEKTPOABUTATENb IOCTOSIHHOTO
Toka. Mcronb3oBanue
3JIEKTPOJBUTaTeNIeil B TEXHUYECKUX
YCTPOWCTBAX W HAa TPAHCIIOPTE.
JlaGopaTopHas pabota
"KoHcTpynpoBaHue u uzyueHue
paboThI eKkTpoaBurarTess”

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnsiTel Papanes. 3aKoH
3JEKTPOMArHUTHOW MHIYKLHUU.
[IpaBuno Jlenna

64

OnextporeHepaTtop. Criocoob!
MOJTYYCHHS DJIEKTPHUECKOW DHEPTUH.
DIIeKTPOCTAHIIUU Ha
BO300HOBIIEMBIX HCTOYHUKAX




OHEPIrun

[ToaroroBka Kk KOHTPOJIBHOU paboTe

65 1o TeMe "DIEeKTpUYECKUE U 1
MAarHuTHBIE SIBJIEHUA"
Kontponbhas pabota 1o Teme
" bubnuotexa [JOK
66 DIEeKTPUYECKUE U MAarHUTHBIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 Pesepublit ypok. Paborta ¢ Tekctamu | bubnmnorexka [JOK
no teme "TerioBbie sABICHUS" https://m.edsoo.ru/ff0acc5e
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1

0o teme "MaraurtHele siBieHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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9 KIIACC

KoumnuyecTBo yacos JJIeKTPOHHbIE
Ne Mara uugposbie
TeMma ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeSibHbIE
padoThI padoTbI
pecypcsl

| MexaHn4eckoe IBUKEHHUE. 1
MarepuanbHasi TOUKa

) Cucrema orcueta. OTHOCUTEIBHOCTD | bubnuorexa [JOK
MEXaHHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE | bubnuoreka [IOK
JIBUKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE IpsAMOIMHETHOE

4 nBmxeHue. CpeaHsis ¥ MTHOBEHHAs! 1
CKOpOCTh

5 [TpsamonnHETHOE PaBHOYCKOPEHHOE | bu6nuoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JIBH)KEHUS. 1
I'padux ckopocTu
JlaGopaTopHnas pabora "OnpenencHue

. YCKOpEHHUS Teja Ipu | | bu6nmoreka [JOK
PaBHOYCKOPEHHOM JBUXEHUHU 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocth"”

g CBoOoguoe nagenue teir. OnbIT |
lNanunes

9 PaBHOMEpHOE ABHKEHUE TIO 1 bubnuorexa LIOK
okpykHoCTH. [lepnon u yacrora https://m.edsoo.ru/ff0ael 76




oOpamienus. JIuneliHas u yriioBas

CKOPOCTH
10 [lenTpocTpeMUTEILHOE YCKOPEHHUE
1 ITepssiii 3akoH HproToHa. BekTop bu6mmorexa LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. bu6nmoreka [JOK
PaBHopelicTByOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HeroToHa. bu6nmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1a4 Ha npuMeHEHNE bubnmorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuotexa [JOK
15 Cua ynpyrocty. 3akon 'yka https://m.edSO(])_.[ru/faneca2
16 Pemenue 3amau mo reme «Cuna
YIPYTOCTH
17 JlabopaTtopHast pabota «Ornpezenenne bu6nuoreka [JOK
JKECTKOCTH IIPYKUHBI https://m.edsoo.ru/ff0aee28
bu6nmoreka [JOK
18 Cha TpeHHs https://m.edsoj)_.[ru/fmaﬂ 38
19 Pemenue 3amau mo reme «Crita bubnuorexa [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Omnpenencare but6mmoreka [IOK
K03(ppHILIMEeHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau o reme "3akoHbl
21 Hprorona. Cuna ynpyroctu. Cuna buommorera HOK
| https://m.edsoo.ru/ff0afb8e
TpPEeHUS
22 Cua TSKECTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK




TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
majeHust

https://m.edsoo.ru/ff0af044

Ypok-koubepennus "J[BmkeHue Tei

23 BOKPYT I'PaBUTAIMOHHOTO LIEHTpA
(Conneunas cucrema). ['anaktuku”
Pemenue 3anay no teme "Cuna Eub 1OK
noinoTeKa
24 TSHKECTH Y 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
25 IIepBast kocmMu4eckass CKOPOCTb. bu6mmorexa LIOK
HesecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepuaabHOU TOUKU.
AGComoTHO TBEPAOE TEIO. BuG 1OK
; nOIMoTEKa
26 PaBHOBecue TBEpOTO TENA C htos://m.ed F0afe36
. ps://m.edsoo.ru/ff0afe
3aKperIEHHONW OChIO BpAIICHHUSI.
MowmeHT cuisl. LleHTp TsKECTH
PaBHOBECHE MaTepuanbHOU TOUKH.
AOCOIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOroO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuinsbl. LleHTp Tsxectn
78 Pemenue 3agau no reme "MomeHT bubmuorexa [IOK
cuibl. Llentp tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOIBHOM paboTe 1Mo Bu6 110K
nonroTeKa
29 TeMe "MexaHH4YecKoe ABHKEHHE.
B . " https://m.edsoo0.ru/ff0b0408
3aMMOJIEUCTBHE TEI
KoHnTponbHast pabora 1o Teme Eub 10K
noIMoTeKa
30 "MexaHn4YecKoe ABUKEHUE.

Bs3aumoneiictBue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynec Tena. Umnynsc cuiibel. 3aKoH

31 COXpaHEHUs UMIYJIbCa. YIPYroe u bubmorera [IOK
P Y . by https://m.edsoo.ru/ff0b07fa
HEYIPYTroe B3auMOJICHCTBHE
0 Pemenue 3amau mo teme "3akoH bubmuorexa [JOK
COXpaHEeHMsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpok-koHpepenus "PeaktuBHOE
JIBUKEHHE B IPUPOJE U TEXHUKE"
bubmuorexa [JOK
34 Mexanunueckas paboTa 1 MOIIHOC
XaHuHcckas pabota i MOTHOCTE https://m.edsoo.ru/ff0b0a84
15 PabGota cuibl TSHKECTH, CHITBI bubmuorexa [JOK
YIIPYTOCTU U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «Onpenenenue
16 paboThI CUIIBI TPEHUS TIPH
pPaBHOMEPHOM JIBHKEHHUH Teja 10
TOPU30HTAJIBHOM MTOBEPXHOCTH
37 CBs13b SHEpruM 1 paboTHI.
[ToreHnmanbHas SHEPrust
13 Kunetnueckas sneprus. Teopema o bu6nmoreka [JOK
KMHETHYECKOU dSHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 Jlaboparopnas pabota «3yueHue bu6nuoreka [IOK
3aKOHA COXPAHEHHUS SHEPT UMW https://m.edsoo.ru/ffOb12fe
41 KonebareapHoe IBH)KCHHE H €TI0 bubmuorexa [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHusl. bu6nuoreka [IOK

Brnyxnennsie konebanus. Pesonanc

https://m.edsoo.ru/ff0b2010




43

MaremaTuyecKuil U NpyKUHHBIA
MasiTHUKU

44

Ypok-uccnenoBanue «3aBUCUMOCTh
nepuo/ia KojiebaHuM OT KECTKOCTH
MIPY>KUHBI M MacChl TPy3a»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpamienue 3HEprun Npu
MEXaHUYECKUX KOJeOaHMUsIX

46

JlaboparopHnas pabota «OnpenencHue
Y4acTOTHI U IEpHOJIa KoJIeOaHuit
NPYKUHHOTO MasiITHUKa)

Bbub6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopHas padora «IIpoBepka
HE3aBHCUMOCTH NIepHoia KoJeOaHni
rpys3a, HOABEUIEHHOTO K HUTH, OT
Macchl Tpy3a»

Bbub6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannyeckue BOJIHBI. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepenuus "MexaHuuecKne
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuyeckue BOJIHBI"

50

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenosanue "Habmnronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHnus "YapTpa3Byk u

bubmuorexa [JOK




uHpa3ByK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

IToaroroBka k KOHTpOHBHOﬁ pa60Te 1o

" bu6nuorexa LIOK
54 TeMe "3aKOHbI COXPaHECHHUS.
" https://m.edsoo.ru/ff0b2510
Mexannyeckue KoyiedaHus 1 BOJTHbBI
KoHnTtponbHas paboTa mo teme
55 "3akoHbl cOXpaHeHus. MexaHuueckue
KoJieOaHust U BOJIHBI"
56 DJIEKTPOMarHuTHOE TOJIE. bu6nuoreka [JOK
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepennus "llkana
53 AJEKTPOMATHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonp30BaHKe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
. but6mmoreka [IOK
59 CBOICTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIBI0 MOOMITBHOTO TestepoHa
Pemenue 3anay Ha onpezeneHne
60 YacTOTHI U JJIMHBI AIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHasl IpUpoAa CBETA.
. bubmuorexa [JOK
61 CxopocTtb cBeTa. BonHoBBIE CBOlCTBa
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounvku ceera. IIpsaMonuneitHoe
bu6mmoreka [IOK
62 pacnpocTpaHeHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
63 3aKOH OTpa)K€HUs CBETA. 3epKaa. bu6nmoreka [JOK

Pemenue 3ana4u Ha npuMeHEHUE

https://m.edsoo.ru/ff0b38c4




3daKOHa OTpaXXCHUA CBCTA

HpCJ'IOMJ'ICHI/Ie cBeTa. 3aKOH

bubmuorexa [JOK

64
MPETOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHyTpeHHEE OTpaKEHUE CBETA.
65 Hcnonbs30BaHKE MMOJHOTO BHYTPEHHETO bubmmorera LHOK
TP https://m.edsoo.ru/ff0b3cS5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAAX
JlabopaTtopnast pabota "UccnenoBanue
66 3aBUCHUMOCTH yTJia IPEITOMIICHUS
CBETOBOTO JIyya OT yIJia MaJIcHus Ha
rpaHuue "Bo3nyx-crexyao""
VYpoxk-koupepenuus "McnonpzoBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [JOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI
https://m.edsoo.ru/ff0b3f2¢
but6mmoreka [IOK
69 [TocTpoenue n3o0pakxeHUi B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
JlabopaTopHnas padota "OnpeneneHue
. but6mmorekxa [IOK
70 (hOKYCHOTO PACCTOSIHHSI M OTITUYECKON
o " https://m.edsoo.ru/ff0b4206
CHJTBI COOMPAFOTIEH JIMH3BI
71 Ypoxk-koHpepenuus "OnTuyeckue bu6nuoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bu6mmorexa [IOK
72 I'ma3 kak ontuueckas cuctema. 3peHue
https://m.edsoo.ru/ff0b4684
7 Ypok-koupepentus "JledexTo
3penus. Kak coxpanuts 3peHue"
74 Paznoxxenne 6eoro cBeTa B CIeKTp. bubnuoreka [JOK

Onreitel Herorona. Cnoxenue

https://m.edsoo.ru/ff0c0f4dc




CIICKTPAJIbHBIX IBETOB. HI/ICHepCI/IH
CB€Ta

JlabopaTopnas padota "OMBITHI 11O
pa3JIoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

75 BOCIIPUSITUIO IIBETA NMPEIMETOB IIPU UX bubmorexa OK
p H e p https://m.edsoo.ru/ff0c0e2a
HaOJIIOICHNH Yepe3 LBETOBbIE
bunbTps"
Ypok-npaktukym "BonaHoBbIe
76 CBOMCTBA CBETA: AUCIEPCHUS,
uHTepdepeHus u qudpaxuus”
77 OmnsiTel Peszepdopaa u mnanerapHas bu6nmoreka [JOK
MOJICIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue U MOTJIOLIEHUE CBETa
N but6mmoreka [IOK
79 aroMoM. KBanTbl. JInuHeivaTsie
https://m.edsoo.ru/ff0c144c
CIIEKTPbI
20 VYpoxk-npaktukym "HabmrogeHue bu6nuoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUIBI bubmmorera [IOK
A A https://m.edsoo.ru/ff0c1672
2 Crpoenue aTomHoro siipa. Hyknonnas bu6nuoreka [IOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PaanoaktrBHBIE TpEBpALLICHHUS. bu6nuoreka [JOK
M3otomnsl https://m.edsoo.ru/ff0clal4
%4 Penienue 3agau o reme: bubmuorexa [JOK
"PannoakTuBHBIE peBpaleHus” https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnazna




86

Ypok-koHnpepenius "PagnoakTuBHbIC
W3IIy4YCHHS B IPUPOIE, MEIUIIMHE,
TexHuke"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SAnepHblie peakiyu. 3aKOHbI
COXpaHEHHUS 3apsIIOBOTO U MacCCOBOTO
qucen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus cBsI3u aTOMHBIX sifep. CBA3b
Macchl U SHEPruu

but6mmorexa [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3agau o teme "Anepueie
peakuun"

90

Peakuuu cunTe3a u neneHus saep.
Nctounuku sneprun CoJiHIa U 3BE31T

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenuus "Anepnas
sHepreTuka. JlencTeus
pPaZMOaKTUBHBIX U3TYyYEHUI Ha KUBbIE
OpraHu3MbI"

92

[TonroroBka Kk KOHTPOJIBHOU pabOTE 1O
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanTOBBIE ABIECHUS"

but6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DJEeKTPOMArHUTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJTHBI.
KBanrosrle siBieHus"

94

[ToBTOpenue, o0001IIEHNE.
JlabopatopHbie pabOTHI IO KypCy
"BzanmonencTue Ten"

Bbub6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenne

bu6muoreka [IOK




pacUeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "TemnoBsie mpoiecch”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, o600meHue. Pemenue

but6mmorekxa [IOK

96 acue adyecTBE 3ajad 1o 1
PACHCTHDIX M KAUCCTBCHHBIX 3371 Ij 1 https:/m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBeIx gBUTaTEIeh"
[ToBTOpenue, o0o61eHue. Pemenue
bubmuorexa [JOK
97 pacUETHBIX U KQUECTBEHHBIX 3a7a4 10 1
https://m.edsoo0.ru/ff0c2b30
teme "KII/[ anexTpoycraHOBOK"
[ToBTOpenue, o6odIICHHE.
98 JlabGopaTtopHbIe PabOTEI IO KypC 1 1 bubmmorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBETOBLIE SIBIIEHUS
[ToBTOpenue, 0600mIeHNEe. PaboTa ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHUS B MEXAHHUKE
[ToBTOpenue, 06o6meHue. Padota ¢
" bubnmoreka [JOK
100 texkctaMH 110 TeMe "KoireOanusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 06061menue. Pabora c
101 TekcTaMH 110 TeMe "CBeTOBBIE 1 bubmmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, o6o0mmenue. Padora ¢
102 TekcTamu 1o TeMe "KBaHToBasg u 1
snepHas pusuka"
OBLIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME







IHPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM IPOT'PAMMbBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

7 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pas3jimuaTtb ABJICHHA IO OIMMCAHUIO HX XaPaKTCPHBIX CBOWMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (PU3NUECKOE SBJICHHUE

1.3

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUH B
OKpYXaroIieM MUpe, B TOM 4ucie (U3NYECKue SIBICHUS B MPUPOJE,
IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3aJauy B YYEOHYIO, BBIACIATH

CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKU) GU3NYECKUX SBJICHUN

1.4

ONKCHIBATh HW3YYCHHBIC CBOWCTBA Tel M (PU3UUECKUE SIBICHUS,
UCTIONB3ysl (DU3MYECKHE BEIUYWHBI, TPH OMUCAHUW TPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YEMBIX BEIHYWH, WX
0003HAYCHUS U CAMHUIIBI PU3HUECCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,
CBSA3BIBAIOIINE JAHHYI (U3HYSCKYI0 BEJIMYMHY C JIPYTUMHU
BEeJIMYMHAMHU, CTPOUTh TIpaUKd  M3YyYECHHBIX  3aBHCHMOCTCH

(GUBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOMCTBa TeJl, (pU3MUECKHE SIBICHHUS U IPOLECCHI,
WCIIONIb3ysl W3YYEHHBbIE 3aKOHbI, IPU 3TOM [JaBaTh CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa H 3alUCHIBATh €ro  MaTEeMaTUYECKOe

BBIpaXXEHHE

1.6

OOBACHATH (PU3NYECKUE SIBICHUS, NPOLECCH U CBOWCTBA TEJ, B TOM
Yyhclle M B KOHTEKCTE CHUTyalud MpPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUYUHHO-CIICJCTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 joruyyeckux miaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PU3NYECKHUX SABICHHUN, (PU3MUECKUX 3aKOHA HITH

3aKOHOMEPHOCTH




1.7

pemate pacu€THble 3a7aud B 1 — 2 AeicTBHsI, UCTIONB3YSl 3aKOHBI U
dbopMyIibl, cBsi3bIBatOlMe (U3UMYECKUE BETUYMHBI: HA OCHOBE aHaIH3a
YCIOBUSL 3aJlaud  3alUChIBaTh KPaTKOE YCIIOBUE, IMOJICTABISATh
buznyeckre BeIUYUHBI B (POPMYJIbI U IPOBOAUTH PACUETHI, HAXOIUTH
CIIpaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJISl PELICHUs 3aj]a4, OlLIEHUBATh

PEATUCTUIHOCTD MOTYYECHHOW (PU3NUECKON BETUIMHBI

1.8

pacrno3HaBaTh IMPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh MPHU HMOMOILU
(GU3NYEeCKUX METOJOB, B ONHCAHUU HCCIEIOBAaHUS  BBLACIATH
poBepsieMoe  MpEeANojoXKeHHue  (TUIoTe3ly),  pa3iuyarb U
UHTEPIPETUPOBATh IOJYUYCHHBIM pe3ysbTaT, HAXOIUTb OLIMOKU B

XO0J€ OIbITa, ACJIATh BBIBOJLI 11O €T'0 pE3yJibTaTaM

1.9

NPOBOJIUTH OMNBITBI IO HAOMIOACHUIO (PU3MUSCKUX SIBICHUH WU
(U3MYECKUX  CBOWCTB  Tel:  (QOpMYyJMpOBaTH  MPOBEPSEMbIC
MPENIOJIOKCHHSI, COOMpaTh  YCTAHOBKY W3  MPEIJIOKESHHOTO

000pyTOBaHMs, 3aIMCHIBATE X0/ OTBITa U (JOPMYITHPOBATH BHIBOIBI

1.10

BBINOJIHATH MPSIMBIE M3MEPEHHUs. C HCIOJIb30BAHUEM AaHAJOIOBBIX M
u(pOBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJEIOBAHME  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBl OT JAPYrOM C MWCIONb30BAHUEM IPSAMBIX H3MEPEHUM,
y4acTBOBaTh B IUIAHMPOBAHUM Y4eOHOrO HCCIEOBaHUs, CcOOUpaTh
YCTAHOBKY M BBIIIOJIHATh U3MEPEHHUS, CIENYs NPEII0KEHHOMY IIJIaHy,
(UKCUpPOBATh pE3yNbTAThl TOJYYCHHOW 3aBUCUMOCTH (UINIECKUX
BEJIMUMH B BHUJIE€ NMPEAJIOKEHHBIX Ta0JINIl U IPa(UKOB, 1€7IaTh BHIBOABI

10 pe3yJIbTaTaM UCCIIECIOBAHUS

1.12

IIPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (PU3NUYECKUX BEJINYMH, CIEHys
MPEJIOKEHHOW MHCTPYKUMU: TPU BBIMOJIHEHUH U3MEpPEHU codupaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY W BBIYHCIATH 3HAYCHHE HMCKOMOMU

BCJINYHHBI

1.13

coOmofaTh TMpaBWila TEXHUKU Oe3omacHOCTH mpu paboTe ¢

71a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3blBaTh TMPUHIMUIBI  JEUCTBUS TNPUOOPOB M TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHUMUIIBI JACHCTBUS HW3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOWCTB C TOMOIIBIO HMX OIHCaHMUS,

UCTIONB3Yysl 3HAaHUSA O CBOMCTBaX (DU3MYECKUX  SIBICHUH U




HeO6XO,I[I/IMBIe (I)I/ISI/I‘ICCKI/IC 3aKOHBI 1 3dKOHOMCPHOCTU

1.15

OPUBOJUTH TpPHUMEPHl (HAXOAWTh HMH(OpMAIUMI0 O NpUMepax)
NPAaKTUYECKOr0 UCHOJIb30BAHUS (PU3MYECKUX 3HAHUI B MMOBCEIHEBHOMN
KHU3HM U1 o0ecriedeHusi Oe30macHOCTH MpH  OoOpallleHuH ¢
npubopaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHHUS 3/10POBbs U

CO6J'IIO,I[6HI/I$I HOPM 3KOJOIrHYC€CKOI'0O IIOBCACHUS B Opr>KaIOLHeﬁ cpeac

1.16

OCYHICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTHU I/IHTepHCT B
COOTBCTCTBUHU C 3aJldHHBIM TIOMCKOBLIM 3aIlpOCOM, Ha OCHOBC
HUMCIOIITUXCA 3HaHUN U HYTéM CpaBHCHUA pPa3JIMYHbIX HMCTOYHUKOB
BBIACIATH I/IH(bOpMaI_II/IIO, KOTOpas ABJISACTCA HpOTHBOpC‘IHBOﬁ Ui

MOJKET OBITH HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAyYHOTIOMYJISIPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpKaHMS,
CIpaBOYHBIE MaTepHalbl, pecypchl ceTu UHTepHeT, BIAJeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus MHPOpMALIUU

U3 OJIHOM 3HAKOBOI CUCTEMBI B IPYTYIO

1.18

co3/71aBaTh COOCTBEHHbIE KpAaTKHE MUChbMEHHBIE U YCTHBIE COOOIIECHUS
HAa oOcHOBe 2 — 3 HCTOYHHUKOB HHPOpMaUUU (PUINYECKOTO
coJiepKaHUsA, B TOM YHCIIE MyOIWYHO JIeNaTh KpaTKhue COOOIIEHHS O
pe3ynbTaTax NpPOEKTOB WM Y4YeOHBIX HCCIENOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh HM3YYEHHbIM MOHSATHUWHBIA amnmapar Kypca

(bu3KKH, CONPOBOKAATH BHICTYIIJICHHE NTPE3EHTaUeH

1.19

IIPU BBIMOJTHEHUH yUEOHBIX MPOEKTOB M UCCIIEIOBAHUN pacIpenesTh
00513aHHOCTHU B I'PYIIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladaMH,
CJIeIUTh 3a BBINOJHEHHEM ILIaHA JIeWCTBUM, aJleKBaTHO OLICHUBATH
COOCTBEHHBIM BKJAaJ B JICSITCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMO/ICIICTBUE, YUHUTHIBASI MHEHHE

OKPY>KaIOIIHNX

8 KJIACC

Kona
NMPoBePsAEMOro
pe3yJabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0O 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IMOHATHA




1.2

pa3jindaTth SABJICHUA IO OINHNCAHHUIKO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOUIUX JAHHOC (1)I/I3I/I‘IGCKOC SABJICHHUC

1.3

pacro3HaBaTh TNPOSIBICHUE M3YYCHHBIX (PU3HUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4Hucie (U3NYECKUE SBICHUS B MPHUPOIE,
IpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33734y B y4eOHYIO, BBLACIATH

CYILIECTBEHHBIEC CBOMCTBA (MpU3HAKK) HU3NUECKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PU3UYECKHE SBICHHS,
UCTIONB3Ysl  (pU3MYecKre BENUYUHBI, TPU OMUCAHUHM TMPABUIBHO
TPaKTOBaThb  (PU3UYECKUI  CMBICI  HMCHOJB3YEMBIX  BEJIMYUH,
0003HaYeHUs U eUHUIIBI (PU3NUECKUX BEJIMYMH, HAXOAUTH (POPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTh  TIpaQUKH  HM3YyUYEHHBIX  3aBHCHUMOCTEH

(OUBUYECKUX BEITUYHH

1.5

XapaKTCpU30BaATH CBOMCTBaA TCII, (1)I/IBI/I‘I€CKI/IC SBJICHUA W IIPOLECCCHI,
HCIIOJIB3YyA H3YYCHHBIC 3aKOHBI, IIpU OJ3TOM JaBaTb CJIOBCCHYIO
(bOpMyanOBKy 3aKOHa MW  3allMChlBaTb €0 MaTE€MaTHYCCKOC

BBIPAKECHHE

1.6

O00BSACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalUld NPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JIOTMYECKUX IIaroB C MOMOIbIO | — 2 HM3y4YEeHHBIX CBOWCTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbe 3a7a4u B 2 — 3 JIEMCTBUS, UCIOJIb3YSl 3aKOHBI U
bopMyiibl, cBsi3bIBatOLIME (PU3UYECKUE BETMUMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 3a/1a4M 3aIIMCHIBATh KPATKOE YCIIOBUE, BBIABIISTh HEJOCTATOK
JAHHBIX JJI1 peuleHusl 3a7aud, BHIOMpAThb 3aKOHbI M (OPMYIIbI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTh pacdy€Tbl U CPaBHUBATH
NOJYyYCHHOE 3HAa4YeHHWE (PU3MUECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU MOMOIIH
($u3NYECKUX METOO0B, UCIIOJIB3YS OMKMCAHNUE UCCIIEI0BaHMS, BBIICIATD
IIPOBEPSIEMOE IIPEIIIOIOKEHNE, OLICHUBATh IPABUIBHOCTH IOPSAIKA

MMPOBCACHUA NUCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

IMPOBOAUTL OIIBITBI I10 Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘I€CKI/IX SIBICHUN WU

¢uznyeckux  CBOMCTB  Tel:  (opMynHpoBaThb  IPOBEpsiEMbIE




MMPCAIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY u3 MpEAJIOKCHHOTO

060py)1013aHH${, OIMHUCBIBATh XO/J OIIbITa U q)OpMy.HI/IpOBaTB BBIBOJbI

1.10

BBIIIOJIHATE MPAMBIC H3MCPCHUSA C HCIOJB30BAHUCM aHAJIOTOBBIX
HpI/I60pOB Hn JaT4YHUKOB CI)I/I3I/I‘IGCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTATHL

U3MEpEHUi ¢ y4€TOM 3a/1aHHOM a0COIIOTHOM MOTPETHOCTH

OPOBOJIUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrOM C MCIOJIB30BAHUEM IIPSMBIX HW3MEPEHHUM:
IUIAHUPOBATh MCCJIEOBaHKUE, COOMpaTh YCTAaHOBKY M BBIOJHSATH
U3MEpeHus, cienys  IMpeUIoKeHHOMY  IJIaHy,  (UKCHpOBaTh
pe3yJabTaThl MOJYYEHHOH 3aBHCHMOCTH B BHJE TaOJIUI] U Tpa(UKOB,

JACJIaTb BBIBOJBI 110 PE3YyJIbTaTaM HCCJICIOBAHUS

1.12

MMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (I)I/I3I/ILI€CKI/IX BCJIIMYHH:
IJIaHUPOBATh U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
cienays npez[nomeHHoﬁ HHCTPYKIHMH, H©W BbIYUCIIATL 3HAYCHHUC

BCJINYHHBI

1.13

CO6J'IIO,I[8_TB IpaBHjla TCXHUKHU 0e30macHOCTH npu pa60Te C

1ab0paTopHBIM 000pyIOBAaHUEM

1.14

XapaKTCPU30BaTh MPHUHIUIIBI JEHUCTBUS HU3YYCHHBIX HpI/I60pOB n
TCXHUYCCKUX yCTpOﬁCTB C OHOpOfI Ha HUX OIIKMCAHUSA, HCIIOJIb3YyS
3HaHHS O CBOMCTBax (I)I/ISI/I‘-ICCKI/IX SIBIICHUN U H€06XOI[I/IMBIC

(1)I/I3I/IIICCKI/IG 3aKOHOMCPHOCTH

1.15

pacro3HaBaTbh MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pH o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJISITbL CXCMbI
SJICKTPHUICCKUX Lelell ¢ IOoCIEAOBaTeIbHBIM U MnapaJijieJIbHbIM
COCAMHCHUCM QJICMCHTOB, pasiimviasn YCJIOBHBIC 0003HaUCHUS

QJICMCHTOB JJICKTPHYCCKUX merei

1.16

OPUBOJIUTH TpPHUMEPHl (HAXOAMTh HMH(OpMaLUI0 O NpuUMepax)
MPaKTUYECKOr0 UCHOJIb30BAHUS (PU3NUECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HM U1 o0ecriedeHuss Oe30macHOCTH MpH  OoOpallleHuH ¢
npubopaMH U TEXHUYECKUMH YCTPOMCTBaMH, COXpaHEHHUs 310pPOBbS U

COOJTFOIEHHST HOPM IKOJIOTHYECKOTO TTOBEJICHUS B OKPY KAIOIIEH cperie

1.17

OCYUIECTBIIATh MOUCK HHPOpMAIK GU3UUECKOTO COACPKAHUS B CETU
HuTepHeT, Ha OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS

JOIIOJIHHUTCIIbHBIX HMCTOYHHKOB BBIJCIATH I/IH(l)OpMaI_[I/IIO, KOTOpas




SABJIACTCA HpOTHBOpe‘{HBOﬁ HJIM MOXKET OBIThH HeﬂOCTOBepHOﬁ

1.18

HCIIOJI30BaTh IPpHU  BBIIIOJIHCHUHN y‘le6HBIX 3aJlaHui Hay4HO-

HOIYJISIPHYIO JINTEPATypy (PU3UYECKOrO COAEpkKaHUS, CIPABOYHbIC
MaTepuansl, pecypcbl cetd HHTepHeT; Bnazere  mpuéMamu
KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OTHOMN

3HaKOBOM CUCTEMEI B APYTyro

1.19

co37aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKHE YCTHBIE COOOIICHHS,
0000mas uHQOpMAIMI0 U3 HECKOIbKUX HCTOYHHKOB (DU3MUECKOTO
COJICp)KaHHs, B TOM WYHUCJIC IyOJUYHO TMPEACTABIATh PE3yJIbTAThI
MPOCKTHOM WM HCCJIECIOBATSIbCKOW JIEITEIbHOCTH, TMPH STOM
IPaMOTHO HCIOJIb30BaTh HM3yUYCHHBIM IMOHATUHHBIA ammapar Kypca

(bu3KKH, CONPOBOXKAATH BHICTYIIJICHHE MTPE3eHTAUeH

1.20

IIpHU BBIIIOJIHCHUHN y‘{e6HI)IX IMPOCKTOB H I/ICCJ'IGI[OBaHI/Iﬁ (bPIBI/I‘IeCKI/IX
MpoueCCoB PaCIpCACIIATb 0053aHHOCTH B I'pymIe B COOTBCTCTBUU C

IIOCTAaBJICHHBIMHU  3aJJadyaMu, CJICIHUTb 3a BBIIIOJJHCHUEM IIJIaHa

I[@ﬁCTBPIfI u KOPPEKTUPOBATH €ro, aJICKBAaTHO OLICHUBATH

COOCTBEHHEIH BKJIaa B  JCATCIBHOCTL TIPYIIIBI, BBICTpAaWBATH

KOMMYHHKATHBHOC B3 aHMOHefICTBHC, IMPOSABJIAA T'OTOBHOCTb

paspeniatb KOHQIUKTHI

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOCHNUS] OCHOBHOMM
00pa30oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUA

1.2

pas3indaTth ABJCHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JaHHOC Q)HSI/ILIGCKOC SIBJICHUC

1.3

pacrlo3HaBaTh TPOSIBICHHUE W3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KalolIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SBICHUS B MPHPOIE,
IIPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3aJady B YUEOHYIO, BBIACIATH

CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) GU3NUECKUX SBICHUN

1.4

OIMMCBbIBATHL H3YYCHHBLIC CBOMCTBA TE€I H (bHSI/I‘IeCKI/IC SIBJICHUA,

HCIIOJIB3YyA (1)I/I3I/I‘-ICCKI/I€ BCJIMYMHBI, NPH OIKUCAHUH [IPABUIIBHO




TPaKTOBaThb  (PU3UYECKUI  CMBICT  HMCHOJB3YEeMBIX  BEJIUYUH,
0003HaYeHUS U eUHUIIBI (PU3UUECKUX BEJIUYMH, HAXOAUTH (OPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYyTUMU
BEJIMYMHAMHU, CTPOUTh  TIpaQUKH  HM3YyUYEHHBIX  3aBHCHUMOCTEH

(OUBUYECKUX BETUYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBIICHUS U IMPOIECCHI,
WCIIONB3YSl MW3YYEHHbIE 3aKOHBbI, MpPU JTOM JaBaThb CIOBECHYIO
bopMyIMpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKECHHE

1.6

O00BSACHATH (hHM3HUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUYMHHO-CJIE/ICTBEHHBIE CBA3H, CTPOUTH O00BbsCHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C IMOMOIIbIO 2 — 3 HM3YyYEHHBIX CBOMCTBA

(bu3nYeCcKUX SIBICHUN, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHble 3a7aud (OmMparoluecss Ha cucremy u3z 2 — 3
YpaBHEHMI), HCHOJB3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOIINE
(du3nyeckue BEIMUYMHBI: HAa OCHOBE aHalIM3a YCIOBHS 3a/auyM
3alUChIBaTh KPATKOE YCIOBHUE, BBIABIATh HENOCTAIOIINE  WIIU
M30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIBI, HEOOXOIMMEIE
JUIsL pEllIEeHus, NMPOBOAUTH PAcUEThl M OLEHUBATh PEATMCTUYHOCTD

MOJTYYEHHOTO 3HaYeHHS (PU3NIECKON BETUUNHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MpPU MOMOILIU
($U3NUECKUX METOJIOB, UCIIOIb3Yys OIUCAHUE HCCIIEJOBAHUS, BBLIEIAThH
MIPOBEPSIEMOE  TPEATIONOKEHUE, OLEHNUBATh IPABWIBHOCTh IOPSIKA
IIPOBEACHMS MCCIENOBaHUsS, JelaThb BBIBOABL, HHTEPIPETUPOBATH

pe3ybTaThl HAOMIOJCHUN U OTIBITOB

1.9

NPOBOJIUTH OMBITHI 10 HAOMIOACHHUIO (U3UUSCKUX SBICHUH WIH
(U3MYECKUX CBOWCTB TEJI: CAMOCTOSATEIBHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpyNOBaHMSA, ONMUCHIBATH XOJ OMNBITA M €ro

pe3yabTaThl, (POPMYITHPOBATEH BHIBOJIBI

1.10

IPOBOAUTH TPU HEOOXOIUMOCTH CEpUI0 IMpPSMBIX H3MEpPEHU,
ompesieNisisi cpeHee 3HaueHWe u3MepsieMoll BennmuuHbl ((pokycHOoe
paccTosiHAe COOUMparoIIel JIMH3bI), 0OOCHOBBIBATH BBHIOOpP CriocoOa

U3MEpeHus (M3MEPHUTEIBHOTO PHOopa)

MMPOBOAWUTL HCCJICOOBAHHC 3aBHCUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJIMYHUH C




UCTIOJIb30BaHUEM NPSMBIX HM3MEPEHUIl: INIAHUPOBATh MCCIEOBAHMUE,
CaMOCTOATEJIBHO COOHMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BUAE TaOJIMLU

rpaduKoB, eaTh BEIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

MPOBOJAWTH  KOCBEHHbIE  HM3MEpPEeHHsS  (PU3UYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHHsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJHATH HW3MEpPEHUs, CJeAys TMPeasOKEHHON HWHCTPYKIUH,
BBIUMCIISATh 3HAUYEHHWE BEJIUMYMHBI M aHAJIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

71a00paTOPHBIM 000PYIOBAHUEM

1.14

pas3jindaTb OCHOBHBIC IIPHU3HAKHW HU3YYCHHBIX (bmnqecxnx MOZETICH:
MaTCpHajibHasd TOYKa, a0COJIFOTHO TBépI[OG TCIO, TOYECYHBIH MCTOUYHHUK
CBCTa, JIYy4Y, TOHKasd JIMH34a, IIaHCTAapHasd MOACJIb 4TOMAd, HYKJIIOHHAsd

MOJCJIb aTOMHOTI'O Apa

1.15

XapaKTepu30BaTh MPUHIUINbBI JEHCTBUS HU3YyUYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOM Ha MX ONMCAHUs, HCIIOJIb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

(1)I/I3I/I‘16CKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npudopoB u
TEXHOJOTMYECKHX TMPOILIECCOB MPH PEUICHUH Y4eOHO-MPAKTHUECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI1 IOCTPOEHUSI H300pakeHUH B MIOCKOM

3epKaJie ¥ COOMPAFOIIEH JIMH3e

1.17

NPUBOJUTH TMPUMEPHI  (HAXOIUTh WHPOPMAIUIO O TPUMEPAX)
NPaKTUYECKOTO UCTOJIh30BaHUs (DU3MUYECKUX 3HAHUI B MOBCETHEBHOM
KU3HM I8 oOecnedeHus O€30IacHOCTH TpHU  OOpalleHHH C
npuOOpaMH M TEXHHYECKUMH YCTPOMCTBAMH, COXPAHECHHUS 3I0POBbs U

COOJTFOICHHST HOPM AKOJIOTHYECKOTO TTOBEJICHHUS B OKPYKAIOIIEH cperie

1.18

OCYUIIECTBIIATh MOUCK MHPOpMAIK GU3NUECKOTO COACPKAHUS B CETU
WNuTepHeT, caMocTOSTENbHO (OPMYJIUpPYsT TOUCKOBBIA  3arpoc,
HaXO0OUTh nyTHn OnpeCaAcCICHUA AOCTOBCPHOCTU HOqueHHOﬁ
I/IH(bOpMaHI/II/I Ha OCHOBE HMCHOIIUXCIA 3HAaHUH U JOITIOJIHUTCIIbHBIX

HCTOYHUKOB




1.19

UCIIONb30BAaTh MpPH  BBIMOJIHEHUHM YYEOHBIX 3aJaHUN  HAY4YHO-
MOMYJISIPHYIO JIUTEPATypy (PHU3UUYECKOrO COAEpKAHMS, CIPABOYHBIC
MaTepuaibl, pecypchl cetd HHTepHeT; Biamere npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAaKOBOM CHCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHBbIC IHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OocHOBe HWHGPOpPMAllUU M3 HECKOJIbKUX HCTOYHHUKOB (DU3HMUECKOr0
coliepKaHUs, MyOJIMYHO TPEICTaBISATh PE3YyJbTaThl MPOEKTHOW WU
UCCIIEIOBATENIbCKOM  JAESITENbHOCTH, TpU  ATOM  IPaMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaeina
GU3MKM W CONPOBOXKIATh BBICTYIUIEHME IIpe3eHTaluel ¢ Yy4EToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IIPU BBIIOJHEHUHM Y4Y€OHBIX IMPOEKTOB M HCCIEAOBaHUN (U3UUECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTH B IPyIIE B COOTBETCTBHM C
MOCTaBJIICHHBIMU  3aJa4aMH, CJEAUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIIQJ] B JCATCIBHOCTh TPYMIbBI, BBICTPAaUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBHE,  IMPOSBIASL  T'OTOBHOCTh

paspemiath KOHQIHKTHI




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pa3aena

Kon
JIEMEHTAa

IIpoBepsieMble Y1€MEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHMU OKPYXAIOIIEIO MHUPA

1.1

®uszuka — HayKa O Ipupone. SIBiIeHus NpUPOABL
®usznueckue  SABICHHSA: MEXAHWYECKUE, TEIUIOBHIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBBLIC

1.2

Ousnyeckue BeauuuHbl. M3Mepenue — dusmueckux
BenuunH.  Ousnueckue  npuOopel.  [lorpemHocTh

u3MepeHnil. MexxayHapoIHasi CUCTEMA €IMHMI]

1.3

EcTecTBeHHOHAy4YHBI METOJ TO3HAHWA: HAOIIOJCHUE,
MOCTAHOBKA HAYYHOT'O BOIPOCA, BBIIBMKEHUE THIIOTE3,
SKCIEPUMEHT MO TPOBEPKE THUIOTE3, OOBSICHEHUE

HaOJF0IaEMOTO SIBJICHMUS

1.4

Onucanne PU3NUECKUX SBJICHHUH C TTOMOIIIBIO MOJIETICH

1.5

[IpakTuueckue pabOTHI:

N3MepeHne pacCTOsTHUM.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.
Onpenenenue pa3MepoB MajbIX Te.

W3mepenue TemmepaTypbl IPH HMOMOIIM KUIKOCTHOTO

TEPMOMETPA U TaTYUKA TEMIIEPATyPhl

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

2.1

CTpOCHI/Ie BCHICCTBA: aTOMbI U MOJICKYJIbI, HX Pa3MCPLI.
OHBITBI, JOKa3bIBAIOIIUC JAUCKPETHOC CTPOCHHUC

BC€IICCTBa

2.2

JlBwkenue  dyactul — BemecTBa. CBA3b  CKOPOCTH
JBIDKEHUS] 4YacTULl ¢ TeMmiepaTypoil. bpoyHoBckoe

nBwkeHue, muhdys3us

23

BiauMoaelicTBue 4acTHI BEIIECTRA: MPUTAKCHUC U

OTTAJIKMBAHHC




24

ArperaTHbple COCTOSIHHSI BEILIECTBA: CTPOCHHME Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTANIMYECKUX)  TeI.
B3anMocBs3p MeXAy CBOHCTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJBI

2.6

[IpakTuueckue pabOTHI:

Onenka guaMeTrpa aToMa METOAOM  pPsioB  (C
ucIoyb30oBaHueM (pororpaduii).

OnbITHI 10 HAOJIFOICHUIO TEIIIOBOTO PACIIMPEHHSI Ta30B.
OnbIThI o 00HapyKEHUIO NEHCTBUS CHIT

MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHME U B3AUMOJIEUCTBUE TEJI

31 Mexanuueckoe JIBDKECHUE. PaBHOMepHOE U
' HEPABHOMEPHOE JBUKECHHE
12 Ckopoctb. CpenHsAsi CKOpPOCTb IIpU HEPABHOMEPHOM
' JIBW>KEHUU. Pacu€T myTH U BpEMEHU JIBUKECHUS
SBnenne uHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
33 T€J1 KaK MPUYMHA U3MEHEHMsI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa UHEPTHOCTH Tejla
14 [InotHocTh BemecTBa. CBA3b IVIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €IUHHIIE 00BEMA BEIIECTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aUMO/IEUCTBUS TEJ
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHnue cuibl ¢
' IIOMOLIbIO TMHAMOMETPA
37 SIBnenue TAroreHus u cwia TskecTH. Cuia TsKeCcTH Ha
' Ipyrux ianerax. Bec tena. HesecomocTh
18 Cuna tpenusa. TpeHHe CKOJNBXKEHUS U TPEHHE IOKOS.
' TpeHune B npupoJie ¥ TEXHUKE
1.9 CrnoxxeHue cuj, HamnpaBICHHBIX IO OJHOM HPSIMOH.
' PaBHOpelicTBYIOIIAs CUIT
[IpakTuueckue padboOTHI:
3.10 OnpeneneHre CKOPOCTH PABHOMEPHOIO  JABM)KEHHUS

(mapuka B OKUAKOCTH, MOJEIH DIEKTPHUIECKOTO




aBToMOOMIs M Tak jganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBKEHHUS Opycka WIM IIapukKa IIo
HAKJIOHHOM  IiockocTd.  OmpenerneHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (IedopManuu) Mpy>XKHHBI OT
NPUIOKEHHON Cuibl.  ONBITE, JEMOHCTPHPYIOIINE
3aBUCHUMOCTDb CHJIBI TPCHHUA CKOJIBKCHHA OT BECa TCJIa U

XapakTepa COIMPUKACAIOUINXCS IOBEPXHOCTEN

3.11

Ddusnyeckue gABiICHUA B Ipupoac: NpuMEpPbl ABUKCHUA C
Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW M HEKHUBOW MPUPOJIE,

JICICTBHE CWJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuueckre ycTpoucTBa: IMHAMOMETP, MOAIIUITHUKHI
JTABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEM 1 TA30B
al Hasnenne TBEpAoro tena. CrocoObl YMEHBIICHHS U
' YBEJIMUEHUS 1aBIICHUS
4o JlaBnenue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIIEPATYPhI
43 [lepenava maBneHust TBEPABIMH TEIAMH, KUAKOCTIMH H
' razamiu. 3akoH [lackamns. [TneBMaTHyeckre MalInHbI
3aBUCUMOCTh  JIaBJICHUS JKUJKOCTH OT  TIIyOHHBI.
4.4 I'mapocraTtnyeckuii mapamokc. CooOIIArONIMECs: COCYIbI.
I'uapaBnuueckrne MeXaHU3MBI
Atmocdepa 3emnu u atMmocepHoe aasienue. [lpuunnsl
45 CYIIECTBOBaHUS BO3AYIIHOW 000m0ukn 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JABICHUS OT
BBICOTBI HaJ YPOBHEM MOPSI
46 N3mepenne armocdepnoro masieHus. [IpubGopsr s
' M3MepeHust aTMOC(EpPHOro JaBIeHUS
JleiicTBue KMIKOCTH W raza Ha HOTPYXEHHOE B HHX
4.7 Teno. BeltankuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3ayxomiaBanue
49 [IpakTudeckue pabOTHI:

Hccnenopanue 3aBHCHMOCTH Beca Tejlda B BOJAE OT




o0béMa TOTrpYyKEHHONH B IKUAKOCTH 4YacTH Tela.
OrnpezneneHne BITAIKUBAIOIIECH CUIIbL, IEUCTBYIOIIEH Ha
TEJIO,  MOrpYy>KEHHOE B  YKUIKOCTD. [IpoBepka
HE3aBHCUMOCTH BBITAJIKHUBAIOMICH CHJIbI, JIEHCTBYIOIICH
Ha TEJIO0 B JKUIKOCTH, OT Macchl Tena. OTBITHL
JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJKUBAIOUIEH
CHUJIBI, JICHCTBYIONIEH HA TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYKEHHOM B KMAKOCTh YacCTH TEJIA U OT IJIOTHOCTH
JKHIKOCTH. KonctpyupoBanue apeomerpa HIIH

KOHCTpYUpOBaHHE  JIOOKM U  oOlpejaeraeHue e

Irpy30N0ABEMHOCTH

Qusznueckue  SABICHHMS B OPUPOAE:  BIUSHUE
4.10 aTMoc(epHOTo aBICHUS Ha KUBOW OpraHU3M, TUIABAHHE

pBIO

TexHuueckne yCTPOWCTBA: COOOMIAIOMIMECS COCY/BI,
A1l YCTPOWCTBO BOJONPOBOJA, THAPABINYECKHNA Ipecc,

MaHOMeTp, OapoMmeTp, BBICOTOMEp, MOPLIHEBOI Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTB, DOHEPTUA

5.1 Mexanunyeckas pabota
5.2 Mexannueckass MOITHOCTE
53 [IpocTble MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAs
' iockocTs. [IpaBuio paBHOBecus pblyara
54 [IpumeHneHne npaBuIa paBHOBECHS phldara K OJIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koapduuuent
5.5 II0JIE3HOTO JIEUCTBUSA MEXaHU3MOB. IIpocTtsie
MEXAHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas SHEPTHH TeJla, TTOJHATOTO HaJ 3eMIIEH
5.7 Kunernueckas sneprus
sg [lonnas mexanuueckasi 3Heprusi. 3aKOH H3MEHEHUS U
' COXpPaHEHHUS MEXaHUYECKOU SHEPTUU
[IpakTuyeckue pabOTHI:
5.9 OmnpeneneHue paboThl CHIIBI TPEHHUsSI IPU PAaBHOMEPHOM

ABMOKCHHHM TCJIa 110 FOpI/I3OHTaHLHOI>'I TIOBCPXHOCTH.




Hccnenosanue yCIIOBUI paBHOBECHS pblyara.
W3smepenue KIIJ| HaknoHHOM miockoctd. W3yueHue

3aKOHa COXpPaHCHUA MEXaHHYeCKOM OHEPIruu

duznyeckue SIBICHUS B npupoac: pblHaru B TCJIC

5.10
4eJI0BEKa
TexHudeckue yCTpOMCTBA: pblUar, IOIABMKHBIM U
5.11 HETOABIDKHBIN OJIOKM, HAKJIIOHHAsI IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
pasaeJa 3JIeMEHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOKEHUS  MOJEKYISIPHO-KUHETHUYECKOMN
61 TEOpUH CTPOEHMsI BemecTBa. Macca U pa3Mepsl
' MosieKyJd.  OmbITbl, MNOATBEP)KAAIOIINE  OCHOBHbBIE
I0JIO’KEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOPUH
Mogenmn  TBEPAOro, IJKMAKOTO W Tra3000pa3HOTO
6.2 cocTossHUHM BemlecTBa. Kpucramniuueckue u amopgHbIe
Tena
OObscHEeHHE CBOICTB ra3oB, KHJIKOCTEH U TBEPABIX TET
6 6.3 Ha OCHOBE TOJIOKEHUM MOJEKYJIIPHOKUHETUUECKON
TEeOpuun
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TennoBoe paciIMpeHne u cxaTue
66 Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBU)KEHUS 4aCTHULL
67 Buytpennss sneprusi. Cnoco0bsl H3MEHEHHS BHYTPEHHEH
. SHEPIuH: TeIIonepeaada i COBepIIeHNE paboThI
63 Bunel tensonepenaun: TEMIONPOBOJHOCTb, KOHBEKLUS,
' U3ITy4YeHue




KommyecTBo TCIIIIOTHI. Y nenbHas TEIIOEMKOCTh

6.9
BEIIlECTBA
TennooOMeH ¥ TEIUIOBOE paBHOBECHE. Y PpaBHEHHUE
6.10
TEIJIOBOro OajraHca
611 [InaBneHue u OTBEpAECBaHUE KPUCTAIIMYECKUX BEIIECTB.
' VaenpHas TEILIOTA IJIaBICHUS
[TapooOpazoBanne u  KoHAeHcamus.  VcmapeHnue.
612 Kunenue. VYpaenbHas Ttemnora napooOpa3oBaHUsI.
' 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT aTMOC(HEPHOTO
JTaBJICHHS
6.13 BrnaxnocTs Bo3myxa
6.14 DHeprus TOIINBA. Y I€JIbHAs TEIJI0TA CrOPaHUs
[Mpuammner  pabotel  TeruoBbix — apurareneit  KILJ]
6.15 TEIUIOBOI'O ABUTraTeNd. 1eIUIOBBIC OBUraTEJId U 3allluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUSI M TIPEBPAIECHUS YHEPTHH B TEIIJIOBBIX
6.16
rpoiieccax
[IpakTnueckue pabOThI:
OnbIThI (0] OOHaPYKEHUIO JICUCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITel MO BBIPAIIMBAHUIO KPHUCTAJJIOB TOBAPEHHOU
COJIM WJIM caxapa.
OnbITEI IO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.
6.17 OmnpeneneHne 1aBIeHNs BO3AyXa B OJLIOHE MITIPHUIIA.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTBH JIABJICHUS
BO3J/lyXa OT €ro 00bEMa 1 HarpeBaHUs WIN OXJIaXKICHHUS.
[IpoBepka rumnores3sl JHMHEHHONW 3aBUCUMOCTH JUIMHBI
CTONOMKA XHUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIEPATYPBHI.

HaGmonenne m3aMeHeHUs: BHYTPEHHEHW SHEPTHH Tela B

pe3yabpTaTe Terionepeaayd U padoThl BHEITHUX CHJL.




HccnenoBanue sBIeHUs TEMI000MEHA TIPU CMEIIMBaHUU
XOJIOJTHOW U TOpsTYE BOJIBI.

OmpeneneHre  KOJIUYECTBA  TEIUIOTHI, TOJYYEHHOTO
BOJOW TPHU TEIUIOOOMEHE C HArpeThiM METaUIMYECKUM
HUAJTUHAPOM.

Onpenenenne yaenbHOU TEMJIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoiiecca UCIapeHus.

OrnpeziesieHre OTHOCUTEIBHON BJIAYXHOCTH BO3AyXa.

OHpe,Z[eHCHI/Ie y,Z[eHBHOﬁ TCIJIOTHI IIJIABJICHUS JIbJA.

6.18

Odusnveckue SBICHHUS B TMPUPOAC: IMOBEPXHOCTHOE
HATSOKCHHE W KaNmWULIPHBIE SBICHUS B MPHPOJE,
KpHUCTaJUTBI B TipUpoe, u3nyueHue ColHIa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHEs, CHera.

6.19

TexHuueckne  yCTpOWMCTBA:  KalWULIPBI, I[PUMEpPHI
UCIIOJIb30BaHUs KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUWE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onextpuszanus Teil. J[Ba poja 3JeKTPUUECKUX 3apsiioB
B3anmopeiictBue 3apspkeHHBIX  Tell.  3akoH  Kymona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOJAEHUCTBHSI 3apSyKEHHBIX TN OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEKAY TEJIaMN)
DnekTpuyeckoe noje. HampskEHHOCTh 3NIEKTPUIECKOTro

7.3 nosid. [IpyHIMI cynepno3uuuu 3JeKTPUYECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenn »snexktpuyeckux 3apsaoB. DleMEHTapHbIN

7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHukM 1
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHUS NEKTPUUECKOro 3apsaa

7.6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYLIECTBOBaHHUS




QJICKTPHUYCCKOI'0 TOKA. M cTOYHUKH TTOCTOSIHHOT'O TOKA

HenicTBust 3JIEKTPUYECKOTO TOKA (TemoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KUIKOCTSAX U ra3ax

Onektpuyeckass 1nenb. Cuna TOKa. JIEKTPHUUECKOE
7.8

HaIpspDKEHUE

ComnpotuBiieHue MPOBOJHUKA. VYV nenbHOE
7.9

CONPOTHUBIICHUE BEIIECTBA
7.10 3axon OMa 11 ydacTka Lenu

[locnenoBarenbHOE W MapajsieIbHOE  COEIMHEHHUE
7.11

MIPOBOJIHUKOB

PaGora w MOLIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyisa — Jlenna

DNeKTpuuecKue Henu U TOTPEOUTENH SICKTPUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocTostHHbIe MarHuThl. B3anmopneicTBHEe NOCTOSHHBIX
7.14

MarHuTOB

MaruautHoe mone. MaruutHoe moje 3eMlIM U €ro
7.15

3HAYCHHE JJIS KU3HU Ha 3emMIie

OmnbiT Opcrena. MarHuTHoOE 1oJie 3JIEKTPUUECKOro TOKA.
7.16

[IpuMeHeHne >eKTPOMAarHuTOB B TEXHUKE

JlelicTBME MAarHWTHOrO IOJST Ha MPOBOAHUK C TOKOM.

DNEeKTpOABUTATENb TOCTOSSHHOTO TOKa. Vcmonap3oBaHue
7.17

3JEKTPOJIBUTaTeNiell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIIoOpTe

Onbitel @apages.  SIBneHne  3IEKTPOMarHUTHOMN
7.18

nHayknud. [Ipasuno Jlenna

DIIEKTPOTreHEPATOP. CriocoOmr MOTy4YEHUS
7.19 AJCKTPUYECKON  DHEPrum. DNEeKTPOCTaHIIMKM  Ha

BO300HOBIISIEMBIX UCTOYHUKAX SHEPTUU
7.20 [IpakTuyeckue pabOTHI:




OnbITHl 10 HAOMIOEHUIO JIEKTPU3ALMH TNl MHIYKIMEH
U IIPY CONIPUKOCHOBEHHUH.

HccnenoBanne JeHCTBHUS DIIEKTPUYECKOrO IOJISL  Ha
IIPOBOJAHMKH U TUDJIEKTPUKU.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKOH Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue 1 peryiupoBaHHUe CUJIbI TOKA.

N3mepenue u peryirpoBaHUe HAMIPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepes3
PE3UCTOP, OT CONIPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLIHE 3aBUCUMOCTD
AJEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHHUKA OT €ro
JUIMHBI, IJIOLIa/IM MTONIEPEYHOI0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBwiia CIOKEHUS HANPSOKCHUM  IIpU
MOCJIEJIOBATEIbHOM ~ COEIMHEHHWU JBYX PE3HCTOPOB.
IIpoBepka npaBuiia A CWIbI TOKA MpU MapajyieIbHOM
COEIMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
NEKTPUYECKOTO TOKA, MIYLIEr0 4Yepe3 Ppe3ucTop.
OnpenencHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIJIEIISIEMON Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIErO Yepe3 JaMIOUKy, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJI HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUS IOCTOSHHBIX MAarHHUTOB.
W3ydyeHre MarHuTHOTrO MOJIsl HOCTOSIHHBIX MArHUTOB MpPU
uxX OoObeOMHEHWH U  pasfeneHun. VccriemoBanue
JENCTBHS IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIBI
TOKAa W HallpaBJIEHHUs TOKa B Karyluke. l3yuenue
JEHCTBUSI MAarHUTHOTO MOJS HA TMPOBOAHUK C TOKOM.
KoHncTpyupoBanue " U3y4EHHE paboThI

3JIEKTPOJIBUTATEIS. H3mepenne KIT




SHCKTpO,Z[BI/IFaTCHLHOﬁ YCTaHOBKH. OnBITH 10
HUCCIICAOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOUU:
HUCCIICOIOBAaHUC W3MCHCHHI 3HAYCHUS H HaIpaBJICHUA

WHIYKIUMOHHOTO TOKa

7.21

@dusuueckue SBIEHUS B INPUPOJE: IIIEKTPUUYECKUE
ABIEHUST B  aTMocdepe, DIEKTPUYECTBO  KHUBBIX
OpPraHU3MOB, MAarHUTHOE ToJie 3eMJIH, Ipeid MOIIOCOB,
POJIb MarHUTHOTO MOJIS JAJISL )KU3HU Ha 3emile, MOJISIPHOE

CHUAHUC

7.22

TexHu4YecKrne yCTpOWCTBA: BJIEKTPOCKOI, aMIepMeETp,
BOJIbTMETP, PEOCTAT, CUETYUK IIEKTPUUYECKOM DHEPIuw,
3JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTelbHbIE
AJIEKTPONPUOOPHI (mpumepsr), AJIEKTPUICCKUC
MPEAOXPAHUTENH, JJIEKTPOMArHuT, 3JIEKTPOJBHUIaTelb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOT'O TOKa

9 KIIACC
Kon
Kon snementa [IpoBepsiemble 37IEMEHTHI COAEPIKAHUS
pazzena
MEXAHUYECKUE SABJIEHUA
81 Mexannyeckoe ABWKEHME. MarepualbHas — TOYKA.
' Cuctema otcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBHXKEHHUS
8.3 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE
2 HepaBHoMepHOe npsiMosivHeliHOe nBukeHue. CpenHss
8.4 W MTHOBEHHasi CKOpPOCTb Te€ja MpPU HEPAaBHOMEPHOM
JBUKEHUU
9.5 YckopeHnue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE
' JBUYKEHUE
8.6 CBobOoanoe magenue. OnbITel [ anwnes
8.7 PaBHOMepHOEe nBMkeHHME 1O OKpykHOcTu. [lepmon m




yacTtoTra obOparieHus. JIuHelHass U yrioBas CKOPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHNE

8.8 Ilepssiii 3axkoH HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetuii 3akon HeroToHa
8.11 [TpuHIIMT Cyneprno3uIuu CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMs: cuia TPEHUS CKOJIBKEHUS, CUJIa TPEHUs
. IIOKOSI, IPYT'He€ BUIbI TPEHUS
S 14 Cuna TsKECTH M 3aKOH BCEMHUPHOIO TITOTEHMS.
' YckopeHne CBOOOIHOTO MaACHUS
g15 IBwxenne  maHer  Bokpyr  Connuma.  Ilepsas
' KOoCcMUYecKasi CKopocTb. HeBecoMocTh U meperpys3ku
216 PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEPI0E
' TEJ0
S 17 PaBHOBecue TBEPIOro Tena ¢ 3aKpEIUIEHHOW OChIO
. BpaieHusi. MoMeHT cwibl. LleHTp TshkecTn
8.18 Nmnynbe Tena. U3menenne ummynbca. UMmynbe cuiibl
8.19 3aKOH COXpaHEHUS UMITyJIbCca
8.20 PeakTuBHOE BM)KEHNE
8.21 Mexannueckas paboTa U MOILHOCTb
82 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
. SHEPTHH U pabOTHI
823 [loreHunanpHass d2Heprus Tena, TMOAHATOrO  HAaj
. IIOBEPXHOCTBIO 3eMJIH
8.24 IToTeHumanbHas SHEPIUs CKATON IIPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETUYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHUS] MEXaHUYECKOU IHEPrUU
[IpakTueckue pabOTHI:
8.27 Ompenenienre CpenHE CKOPOCTU CKOJBKEHHUS Opycka

WJIN JIBMXKCHHA MIAapHWKa II0 HAKJIOHHOM TIJIOCKOCTH.




OmnpeneneHue yCKOpeHUsl Tella MPU PaBHOYCKOPEHHOM
JBIDKCHUH 110 HAKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH IYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBH)KEHHH 0€3 Ha4aJIbHOH CKOPOCTH.
[TpoBepka THUHOTE3BI: €CIM TPH PaBHOYCKOPEHHOM
IBIDKEHUH 0€3 HadaJlbHOW CKOPOCTH ITyTH OTHOCSITCS
KaKk psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccrenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbBl HOpPMaldbHOTO maBieHus. OnpeneneHue
KodpduureHTa TpeHHs CcKoubxeHus. OmnpeneneHue
KECTKOCTH TpYXuHbL. OmnpexneneHue padOThl CHIIBI
TPeHUsT TpU PABHOMEPHOM JIBIXKEHMU Tela 110
TOPU30HTAIBHON TOBepXHOCTH. OnpeseneHue padoThI
CHJIBl  YOPYrocTH  TNpH  HoabéMe  rpy3a C
UCTIOJIb30BAHUEM  HETMOABIKHOTO W TOABHIKHOTO

OJIOKOB

duznueckue SBICHUS B npupoaec: IMpujinBbl U OTJIMBBI,

8.28 nBrkeHue TuiaHeT COJHEYHOM CHUCTEMbl, PEaKTHUBHOE
JBIKEHUE KUBBIX OPTaHH3MOB
820 TexHuueckue  yCTpOWCTBA:  CHOUAOMETP, JATUYUKHU

ITOJIOKCHUA, pACCTOSAHUA U YCKOPCHHA, PAKCTDI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKH

>l KOJICOaHUM: MepUo/l, YaCTOTa, aMILIUTY/1a
97 Marematnueckuit u IIPY’KUHHBIN MasITHUKU.
' [IpeBpaiienne 3Heprun nNpu KojaedaTeaIbHOM JABHKEHUN
93 3aryxaromue kosieOaHus. BbIHYyX)AeHHBIE KOJIeOaHUS.
' Pe3onanc
Mexannyeckue BoaHbL. CBOMCTBA MEXaHUYECKHUX BOJIH.
94 [IpononbHble M TONEpeYHbIE BONHBI. JIJIMHA BOJHBI U
' CKOpPOCTh €€ pacnpocTpaHeHHs. MexaHU4eCKUue BOJIHBI
B TBEPJIOM Telle, CelicMUYECKHUE BOJIHBI
9.5 3ByK. ['poMKOCTb 1 BhICOTA 3BYKa. OTpakeHHE 3BYyKa




9.6

WHdpa3Byk U yabTpa3Byk

9.7

[IpakTudeckue pabOTHI:

Omnpenenenre 4acToThl M Hepuoja  KojeOaHui
MaTEeMaTHYECKOT0 MasiTHUKA.

Onpenenenrie  4YacTOTBl W Tepuoaa  KoleOaHHid
MPYXUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  TMepuUofa  KoJieOaHMMA
MOABEIICHHOTO K HHUTH Tpy3a OT [JUHBI HHTH.
UccnenoBanne 3aBUCUMOCTH TepuUofa  KoJieOaHUM
MPY>KUHHOTO MAasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCUMOCTU nepuoja KOoJICOaHMI rpy3a,
MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU

Npy>XUHBL V3MepeHue yCKopeHHst CBOOOIHOTO MaIeHUs

9.8

®u3nYecKue SBJICHUS B MPUPOJAE: BOCHPUITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSCEHUE, CEHUCMHUYECKUE BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: HXOJOT, HCIHOJb30BaHUE

yJIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

aﬂeKTPOMaFHI/ITHOG II0JIC. 3HeKTp0MaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 371€KTPOMArHUTHBIX BOJH
10.2 [IIxana 31€eKTPOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupona csera. CKOpOCTb CBETA.
' BomnHoBBIE CBONCTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOICTB AIEKTPOMAarHUTHBIX BOJH C
MTOMOIIBI0 MOOMITBHOTO TenedoHa
Ousnueckue SBICHUS B MPHPOJE: OWOIOTHYECKOE
10.5 neicTBue BUMMOTO, yIBTPaduOIETOBOTO U
PEHTTC€HOBCKOTO U3ITyYeHHUI
10.6 Texnuueckne YCTPOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U
. CBETOBBIE ABJIEHUA

11.1

queBaﬂ MOJEJb cBeTa. MICTOYHUKM CBETa




11.2

[IpsmonuHeitHOe pacipocTpaHEeHUE CBETa

11.3

Otpaxenue ceta. [Inockoe 3epkano. 3akoH OTpaKEHUS

CBECTa

11.4

[lpenomsienne cBera. 3aKOH IPEIOMICHUS —CBETa.

IlonHOE BHYTpEHHEE OTpAKEHUE CBETA

11.5

JIunza. Xop y4ei B JIMH3€

11.6

OnTHueckast cuctema ¢oroamnmnapata, MHKPOCKONa U

TCIJIECKOIIa

11.7

I'maz kak onTudeckas CHCTEMA. BJ'II/ISOPYKOCTB n

JaJIbHO30PKOCTDb

11.8

Paznoxxenne 6emoro ceera B CIICKTD. Omnpitel HeroTOHA.

Cnoxenue CIICKTpPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTnyeckue paboTHI:

HccnenoBanue  3aBUCHUMOCTH  yrjia  OTPaKEHUS
CBETOBOTO JIy4a OT yTIJja MaJICHHS.

H3yyeHne xapakTepHCTHUK H300paKeHHS IpeaMeTa B
IUTOCKOM 3€pKaJie.

HccrnenoBanue  3aBUCHMOCTH — yIila  TIPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJAeHUs Ha TPAHUIE «BO3AYX —
CTEKJIIO.

[Tonyyenne u300pa)keHHWI € MOMOILBIO cobuparoueit
JIMH3BI.

Omnpenenenre (QOKYCHOTO PacCTOSIHUS M ONTHYECKOMN
CHUJIBI COOMPAIOIICH JIMH3BI.

OMnBITHI 10 Pa3I0KEHUIO OEIOro CBETa B CHEKTP.
OnpITel IO BOCHPUATHIO 1[BETA INPEAMETOB IPU MX

Ha6J'IIO)IeHI/II/I 4Ucpe3 IBETOBLIC (1)I/IJ'IBTpBI

dusnueckue ABIEHUS B npupoze: 3atMenus ConHua u

12

11.10 JIyHBI, 1IBETa TeJ, ONTHYECKHE SIBICHHUS B aTMmocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)
1111 Texnuueckue YCTPOMCTBA: OYKHU, [IEPUCKOIL,
¢doroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBEBIE SABJIEHUA

12.1

Onwitel  Pesepdopna u mmaHeTapHas MoJzelb aToMa.




Mopens aroma bopa

I/ICHYCKaHI/IC 1 IIOTJIOIICHHUME CBETA aTOMOM. KBaHTEL

122 JInnenyaTsle CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- 1 TaMMa-u3ITydYeHHS
124 Crpoenune aromHoro sapa. HykinonHas wmojenb
' aTOMHOTrO sapa. M30Tonsl
15 PannoaktuBubie npeBpamenud. I[lepuon momypacnana
' aTOMHBIX SI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsilOBOrO U
. MacCcOBOTO YHUCEII
12.7 OHeprus cBA3M aTOMHBIX sep. CBsA3b MACChl U YHEPTUU
128 Peakuuu cunresa u nenenus saep. Mcrounuku sHepruu
. CounHna 1 3B€31
12,9 Snepnas osHepretuka. JlelcTBHE  PAaAMOAKTUBHBIX
' U3JTyYEHUH Ha )KUBbIE OPraHU3MbI
[IpakTnyeckue pabOTHI:
HabGmtoneHne CIomHBIX M JIMHEWYaThIX CIHEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTUM YaCTHULIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusim).
W3mepeHne paainoakTUBHOTO (poHa
@usnueckue ABJICHUS B IPUPOJE: ECTECTBEHHBIN
PaaroaKTUBHBIN ¢om, KOCMUYECKHE Ty4H,
12.11 pPaauOaKTUBHOE H3JIyYEHUE IPUPOAHBIX MHHEPAJOB,
JEUCTBUE PAJUOAKTUBHBIX W3JIy4YCHUHM Ha OPraHu3M
4eJI0oBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

VMHJVBHlyaJIbHBIA TO3UMETp, Kamepa Buiibcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemblie TpeOGOBaHUS K NPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHS OCBOEHHUSI OCHOBHOII 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasoanusi Ha ocHoBe PT'OC

[Tonumanue poau  (GU3MKM B HAy4yHOM  KapTUHE  MUDA;
chopMuUpOBaHHOCTH 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTH SIBJICHUH MPHUPOABI, O pOJH DSKCIEPHUMEHTa B
¢usuke, o cucremooOpasymomeid poiau (GUIMKA B PA3BUTHU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 SBOJIOLUHU
¢u3nUecKkux 3HAHUH M MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHpa, O BKJIQJ€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPY>KAIOLIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHuS O BUAAX MaTepuu (BEIIECTBO M TOJE), O ABM)KEHUH Kak
croco0e CyIIecTBOBaHUS MaTepPHH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUS BEIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJEKTPOMArHUTHBIX M KBAaHTOBBIX);
yMEHHE pa3iuyiaTh SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUecKoe SBICHHUE;
yYMEHHE paclo3HaBaTh MPOSBICHNUE U3yUYEHHBIX (PU3NUECKUX SBICHUI
B OKpYXalOLIeM MHpe, BBbIIENSAs UX CYIIECTBEHHbIE CBOWMCTBA

(mpu3HaKM)

BianeHne oCHOBaMHM MOHATHUMHOIO ammapara U CHMBOJHWYECKOIO
s3bIKa (PU3WKM M UCTOJIb30BAaHUE WX IS pEelIeHUs y4eOHBIX 3a/ad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (U3UUECKUE SBICHUS U

MPOIIECCHI, UCTIONB3YS (yHAAMEHTAIBHBIC U IMITUPUIECKUE 3aKOHBI

YMeHHe OnmMcEIBaTh HN3YUYCHHBIC CBOMCTBA TENI U (1)1/13qu01<1/1€ SIBJICHUS,

WCTIONB3YS (PU3UIECKHE BETUIMHBI

Bnagenue ocHoBaMM METOAOB HAy4YHOTO TO3HAHUS C Y4YETOM
COOJTFOICHHST TIPAaBIJI OE301IaCHOTO TPyJa: HaOMIOACHUE (PU3HUECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO0 MHCTPYKLUH, OMUCHIBATH XOJ
OTIbITA U 3alMCHIBATh €T0 PE3yIbTaThl, (HOPMYIUPOBATH BBIBOBI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITUUUH:
YMEHUE IUIAHUPOBATH HM3MEPEHUs, CaMOCTOATEIBHO CcOOUpaTh
DKCIEPUMEHTAIBHYI0 YCTAHOBKY 110 HWHCTPYKLMH, BBIYUCIATH
3HAYECHHE BEJIMYHMHBI M AHAJIU3MPOBATH IOJYYEHHBIE DPE3YJIbTATHI C
Y4ETOM 3aJaHHOW MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAIBHBIX  MCCIIEIOBAHH;
CaMOCTOSITEJIBHO  cOOMpaTh 3KCHEPUMEHTAJIbHYI0 YCTaHOBKY H
IIPOBOJUTH  MCCJIECAOBAHME  II0  HMHCTPYKLUHH,  IPEIACTABIATH
MOJYYCHHbIE 3aBUCHUMOCTH (PU3UUECKUX BEJIUYMH B BHJIE TAOIUI U
rpauKoB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOBI IO PE3yJIbTaTaM

HUCCICIOBAaHUA

[lonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKHX  MoOAenei
(MaTepualibHasi TOYKA, aOCOJIFOTHO TBEPOE TENO, MOJECIH CTPOCHUS
ra3oB, XUAKOCTE M TBEPABIX TeJ, IUIAHETapHAas MOJENb aToMa,
HYKJIOHHAsi MOJENb aTOMHOTO siipa) U YMEHHE NPUMEHSATh UX IS

00BICHEHNS (1)I/I3I/I‘ICCKI/IX IIpoLecCCcoB

YMmeHne oOBACHATh (PU3UUECKHE MPOIECChl U CBOICTBA Tel, B TOM
qyucjie M B KOHTEKCTE CHUTyallMi NPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3YUYEHHBIE CBOMCTBA (PUIUUECKUX

HBHeHHﬁ, (bl/ISI/I‘ICCKI/Ie 3daKOHBbI, 3dKOHOMCPHOCTHU U MOACIN

YMmenue pemath pacuéTHele 3amaud (Ha 0aze 2 — 3 ypaBHEHUN),
UCTONB3ys 3aKOHbl U (OpMyJbl, CBs3bIBalOLIME  (PU3HMUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUChIBaThb KpAaTKOE YCJIOBUE 3aJlayM,
BBIABIISITH HEIOCTAIOLIUE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEoO0XOAUMBIE Ui €€ pEelIeHus, UCIOJIb30BaTh CIIPABOYHBIE JaHHbIC,
NPOBOJUTHh PAcdy€Thl M OLIEHUBATh PEATUCTUYHOCTH IOJTYYEHHOIO
3HayeHUs! (PU3MUECKON BETUYMHBI; YMEHHUE ONpPENEsITh Pa3MEPHOCTb

(bu3nyecKoil BeNYNHBI, TOTYYEHHON NPU PEIICHUH 3aaun

YMeHue XapakTepu30BaThb INPUHLUIBI JEUCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX OMUCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOMCTBaxX (DM3MYECKUX SBJICHUH M HEOOXOAMMbIE (PU3NUYECKHE




3aKOHOMCEPHOCTHU

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3MYECKUX SBICHHUAX B
MOBCEHEBHON KM3HM 1 oOecneueHuss O€30MacHOCTH NP
oOpamieHMH ¢  OBITOBBIMH ~ NPUOOpPaMH M TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3/10pOBbsI U  COONIONEHUS HOPM
HKOJOTMYECKOro TIOBEICHHS B OKpYXaloUleld cpene; INOHHMMaHHE
HEOOXOAMMOCTH TPUMEHEHHS JOCTWKCHUH (U3MKM W TEXHOJOTHH

JJI1 pallOHAJIBHOT'O IMTPUPOJAO0II0JIB30BAHUA

11

OneiT TOMCKa, TpeoOpa3oBaHUs U TMpejAcTaBlieHUus HHoOpMaK
(bu3NYECKOTO CONEpKaHUsl C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MOJIydeHHOW WH(MOpPMAIlMM HAa OCHOBE HWMCIOIIMXCA 3HAHUW |
JIONIOJIHATEIIbHBIX ~ WCTOYHMKOB; YMEHHME  MHCIOJbB30BaThb  IpH
BBITIOJIHEHUHM Y4Y€OHBIX 3aJlaHUil HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3UYECKOTO COAEPIKaHMsI, CIIPABOYHBIE MaTepHUaJIbl, PECYpChl CETH
WuTepHer; BiajeHWe 0a30BBIMH  HaBBIKAMH  IIPEOOpPa3OBAHHS
uHPOpMAllMd U3 OJHOW 3HAKOBOH CHUCTEMBI B JAPYTYIO; yMCHHE
co37aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKMX HCTOYHHUKOB




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii JJ1eMEHT COACPKAHMS
1 MEXAHUYECKUE SABJIEHUA
T Mexannueckoe JBwkeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTD JBUKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBMkeHUE. CpenHsas ckopoctb. Popmyia aiist
1.2 BBIYHMCIICHHS CPEIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TPAMONIMHENHOE NBHKEHUE. 3aBUCHMOCTb KOOPJIWHATHI TE€Jla OT
BPEMEHH B CJIy4ae paBHOMEPHOT'O MPSIMOJIMHEUHOT'O JIBUKEHUS :
13 x(t)=x,+vt
I'padukn 3aBUCHUMOCTH OT BPEMEHM ISl MPOEKIHH CKOPOCTH, MPOEKIUU
NepeMeIeHus, MyTH, KOOPJAWHATHI TPU PABHOMEPHOM MPSMOIUHEHHOM
JBU>KEHUU
3aBUCUMOCTh KOOpPJMHATBl TeJa OT BPEMEHM B CiIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJTMHEIHOTO IBUKCHUSI:
7
Se(f)=vy = f+ay = ;
2
@opMynbl I MPOEKUMH TEPEMELIEHUs, MPOEKUHUHA CKOPOCTH U IPOEKLIHH
YCKOPEHUS MPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUYKEHUU:
2
1.4 s.()=v,,-t+a, ER
U.\'('f) =Up, +a, Z,
a,(f) =canst,
Ulr: - Ul.'r: :za.‘c‘g.‘r
I'paduky 3aBHCUMOCTH OT BpPEeMEHH MJi1 MPOCKUUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOEKIMU MEpPEMEIIECHNs, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MIPSIMOJTMHEHHOM JIBHYKCHHUH
CBoboanoe manenue. GopMyIibl, OMKUCHIBAIOIINE CBOOOAHOE MaJeHUE Tesa IO
1.5 BEepTHKAIH (JABM)KEHHE Tella BHHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnn). ['paduxu 3aBUCUMOCTH OT BpEeMEHH MJs MPOEKLUUU YCKOPEHHS,




OpoCKOHMU CKOPOCTH W KOOPJAWHATBI IIpU CBO6OI[HOM nmagcHum TCj1a II0

BEpPTUKAJIN

1.6

CKOopocTh pPaBHOMEPHOTO JBIDKEHHUS Tella IO OKpYyXKHOCTH. HampaBieHue
CKOpOCTH.
dopmyna IJis BBIYUCICHUS CKOPOCTH 4Yepe3 PaJnyC OKPYKHOCTH U TEPHUOJ
oOpareHus:

2R

T

HCHTPOCTPCMHTGJIBHOG YCKOpCHHC. HaHpaBHeHI/IC HCHTPOCTPEMUTCIILHOT'O

yckopeHust. @opMyiia 71 BBIYUCICHUS YCKOPEHUS:

1.7

1.8

Cuna — BektopHas ¢pusudeckas BesnynHa. ClokeHue Cuil

1.9

SBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, ACHCTBYIOLIEH Ha

TCIO0

1.11

Bzaumopericteue ten. Tpernit 3akoH HeroToHa:

Fy y=—-Fi.

1.12

TpeHI/Ie IIOKOs U TPCHUC CKOJIbXKCHUA. CDOpMlea JJI1 BBIYUCIICHUA MOAYJISI CHUIIbL




TPECHUA CKOJIBKCHUS:

Fpo=u-N

1.13

Hedopmanuss Tena. Yopyrue M Heynpyrue nedopmanuu. 3aKOH YHPYroi

nedopMmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

My -1,
F=Gg -1 _2
R
Cuna TskecTd. Y CKOpeHHe CBOOOIHOTO MaICHHUS.
dopmyiia s BBIYMCICHUS CUIIBI TSHKECTH BOIM3H moBepxHocTu 3emin: F = mg.
JBuxenue manet Bokpyr Coisnua. IlepBas kocMuyeckast CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tenna — BeKTopHasi Gu3nyecKas BeIHIHHA.
p=mi

I/IMHy.TH:C cucteMbl Ten. 3MeHeHne HMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKoH COXPAHCHUSA UMITYJIbCa JIA BaMKHyTOﬁ CUCTCMBI TCJI:
D=myU; +m, U, =const

PeakTnBHOE IBUXKEHUE

1.17

Mexannueckas pa60Ta. d)opMyna JJIA BBIYUCICHUS pa6OTBI CHIJIBI:

A=Fsoosc

Mexannueckass MOIITHOCTD:

N=2
I

1.18

Kunernueckas u IMOTCHIHAJIbHAsA DHCPIrUs. CDopMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON YHEPIUU:




TeopeMa 0 KMHETUYECKOH SHECPTHUHU. d)opMyna JIJIs1 BBIYMCIICHUS MOTEHIIHAILHOM

OHEPIuu TCjia, NIOAHATOrO

Hazg 3eMiéit:

E,= mgh

1.19

Mexanndeckast SHEpIusi:

EzEk‘l'Ep

3akoH COXpPaHCHUMA MEXaHUYECKOH OHEPTHUH. (DOpMy.]'Ia AJI 3aKOHA COXpPaHCHUA

MEXaHUYEeCKOH OHCPIrur B OTCYTCTBUC CHII TPCHUS: FE = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPI'vH IIPpHU HAJIUMYIUHU CUJIbI TPCHHA.

1.20

[IpocTbie MeXaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peruar. MomenT cuiisl: M - Fl.

VYciioBue paBHOBECHS phluara:
M +M,+..=0
[MonBwxHbIi 1 HenoABWXKHBIN O6510KK. KIT/I mpocThIX MexaHU3MOB,

n= Anonesnan

'A'S&IIZWIH

1.21

JlaBiienue TBEpIOTO TEIA.

@opMyiia 11 BBIYMCIICHMS] 1aBJICHUs] TBEPIOTO Tena:

_F
P=5-

Japnenue raza. ATMmochepHoe TaBICHHE.

FH[[pOCTaTI/I‘-IeCKOC JaBJICHUC BHYTPH KUIKOCTHU.

@opMyia 11 BBIYUCIICHMS 1aBJICHUs] BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['uapaBnnueckuii npecc

1.23

3akoH Apxumena. Popmyna sl ONPENENEHHS BbITAJIKHUBAIOIIEH

I[eﬁCTBYIOHleﬁ Ha TCJIO, HOl"p}I')KéHHOC B XXMAKOCTDb UJIM I'a3:

Fo =P8V

CHIIBI,




Ycnosue ninaBanug Tena. [InaBanue CYAOB H BO3QYXOIIAaBAHUC

1.24

MexaHn4ecKHe KOJIeOaHus. AMHHI/ITy,ZLa, nepuoa MU YacrtoTa KoJIeOaHHIA.

dopmyiia, CBSI3BIBAOIIAS YACTOTY M IEPUO/I KOJIeOaHUI:

1.25

Marematuueckuid W TPYKUHHBIA MasTHUKU. [IpeBpamieHue sHeEpruv mpu

KoJ1e0aTeIbHOM JABHMXCHHUHU

1.26

3aTYXaIOIJ_[I/I€ Koye0aHus. BLIHY)K,HCHHHG kosebanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHEL. HpOI[OJ'ILHBIC " TMOIICPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOPOCTb PacClpOCTPAHEHHS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha TI'PaHUIE

nByx cpea. MHdpa3Byk U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepenune cpenHell IUIOTHOCTH BENIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
NPYXUHBL, KOA((UIIMEHTAa TPEHUSI CKOJIBKEHHS; paOOThl CHUJIBI TPEHUS, CHIIBI
yIPYTOCTH; CpeHEeH CKOPOCTH JBMKEHHUS Opycka MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs1 OpycKa TpW ABIKEHHUHM [0 HAKJIOHHON IUIOCKOCTH;, YacTOTHl WU
nepuoja KojeOaHWH MaTeMaTH4eCKOro MAasTHMKA; 4YacTOThl M TEepHojaa
KojeOaHul MPYKUHHOTO MasSTHHKA,; MOMEHTA CHIIbI, IEUCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YIPYTOCTH MpPU TMOABEME Tpy3a € MOMOIIBIO HEMOABHKHOTO
6510Ka; pabOTHI CHIIBI YIIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOLIBIO MOJBUKHOTO
OJ0Ka.

HccnenoBanne 3aBUCHMOCTH apXUMEJIOBOM CHUJIIBI OT 00BEMaA MOTpYKEHHOU
YacTH TeJa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUIIbI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAaJIbHOIO JABICHUS U OT
poJla MOBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOIIEH B NPYXXHHE, OT CTENEHU
nedopManuy MPY>KUHBL, YCKOPEHUST OpycKa OT yIila HaKJIOHA HampaBJISIONICH;
neprosia (4acToThl) KoJeOaHWH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEPHOA
Kosie0aHUH TPYXHUHHOTO MAasTHHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI;
UCCIIEZIOBAaHNE HE3aBUCHUMOCTH TepHoja KojeOaHHM HHUTSHOTO MasiTHHKAa OT

MacCcChI I'py3a. HpOBepKa YCJIOBHUS PABHOBECHUS pblUara

1.30

Dusuueckue s6ICHUS 8 npupode.‘ OpUMEPbl JIBUKCHHA C Pa3JIMYIHbBIMU

CKOPOCTSIMU B )KUBOM U HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U




TCXHUKC, MPHUIHNBBI U OTIHMBbBI, ABHUXCHUC TIIJIIAHCT ComHeyHOM CHCTCMBI,
PCAKTUBHOC ABUKCHHUC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(l)epHOl"O JaBJICHHA Ha JKMBOM OpraHu3M, IlJIaBaHHE pBI6, BOCIIpHATHUC

3BYKOB XMUBOTHBIMHU, 3€MJICTPACCHUC, celicMUJecKue BOJIHBI, HYHaMH, 3XO

1.31

Texnuueckue ycmpoticmea: CUUIOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUs, AUHAMOMETp, TMOAIIMUIHUKYA, PAaKeTbl, pblYar, TMOJBMKHBIA U
HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
cOOOIIaroIIMecss COCyAbl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIITHEBOM HACOC, apeoMETp, 3IXOJIOT,

HCII0JIb30BaHUE YJIBTPa3BYyKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHHUSI  MOJIEKYJIIPHO-KMHETHUECKOM  TEOPUH  CTPOEHHUS
2.1 BemecTBa. Mojienun TBEPAOTo, KUAKOTO U ra3000pa3HOr0 COCTOSHUI BeleCTBa.
Kpucrannuueckue u amopdusie Tena
57 JIBrxenue wyactul BemiectBa. CBSI3b  CKOPOCTHM  JABMKEHHUS YacTHI[ C
' Temneparypoit. bpoynosckoe aBmxenue, nuddys3us
23 CMauuBaHue U KalWUISIPHBIE SIBICHUS
24 TemuioBoe pacivpeHue u cxxatue
2.5 TermmoBoe paBHOBECHE
"6 Buytpennsas sHeprusi. PaGora u Teruonepenada Kak CHOCOOBI H3MEHEHUS
' BHYTPEHHEHN SHEPrUU
2.7 Bunael reruionepenaun: TENIONPOBOIHOCTD, KOHBEKIIUS, U3JIyYEHUE
HarpeBanne wu oxnaxzaenue Tten. KoauyecTBO  TEIJIOTHL. Y AelbHAs
TEIUIOEMKOCTb:
2.8
O=cm(ty—t)
3aKOH COXpaHEHHs SHEPruu B TEIUIOBBIX IIpolieccax. YPaBHEHUE TEIIOBOIO
OanaHca:
2.9
QO +0, +..=0
HUcnapenne u konjaeHcauus. V3MeHeHHWE BHYTPEHHEH SHEPruM B MPOLECCE
2.10 ucnapeHus U KoHjaeHcauuu. KwumneHue KUAKOCTH. YAenbHas TeIioTa

napoobpazoBanusi: L = Q/m




2.11

BnaxHnocTs BO31yxa

2.12

[InaBnenue wu kpucraumzanus. M3MeHeHHEe BHYTpPEHHEH OJHEpPruM IpHU

TUIABJICHUW U KPpUCTAJUIM3AllUN. YI[CJ'IBHaH TCIJI0TA IIJIaBJICHUA

e

m

2.13

BryTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUS TOILJIMBA:

q=0/m

2.14

[puniuns! paboTs! TernoBsix aeurareneid. KITJ[ TemmoBoro nuraress

2.15

Ipaxmuueckue pabomol

N3mepenue yaenpHON TEIUIOEMKOCTH METAJUIMYECKOro LWIMHIPA; KOJIMYECTBA
TETUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (PUKCHUPOBAHHOM
Macchl, B KOTOPYIO OIYLIEH HarpeTblii IWINHAP; KOJWYECTBA TEIUIOTHI,
OTJQHHOTO HAarpeThiM LMIMHAPOM, MOCJE ONYCKAaHUS €ro B BOAY KOMHATHOM
TEMIEPATYpPbl; OTHOCHUTEIBHOM BIIAXXHOCTU BO3/yXa; YAEIbHOW TEIJIOTHI
IUIaBJIeHusA Jbla. McciaenoBaHue HM3MEHEHHMs TEMIEpaTypbl BOABI  IIPH
pa3IMYHBIX YCIIOBUSX; SIBICHUS TEIJIOOOMEHa IpU CMEIIMBAHUHM XOJIOJHOM M

ropsiueit BOJbI; TpoIiecca HCrapeHus

2.16

Qusuueckue s61eHUA 8 npupooe: TIOBEPXHOCTHOE HATSXKEHHE W KalMUISpHbIC
SBJICHUSI B MPHUPOJIE, KPUCTAJUIBI B MpHUpoje, usinyueHue ConHLa, 3amMep3aHue

BOJIOEMOB, MOPCKHE OpHU3bI, 00pa3oBaHUE POCHI, TYMaHa, WHEsI, CHera

2.17

Texnuueckue ycmpoticmea: KallWUIAPbl, IPUMEPbl UCIIOJIb30BAaHUS KPUCTAIIOB,
KHUJIKOCTHBIM TEPMOMETp, NaTYMK TEMIIEpATyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, [BUTATellb BHYTPEHHETO

CropaHus

OJIEKTPOMATI' HUTHBLIE ABJIEHUA

3.1

DnekTpusanus Ten. /[Ba BUa 31eKTPUUECKUX 3apsiioB

3.2

B3aumonelicTBue 3apspkeHHbIX Tel. 3akoH Kynona

33

3aKOH COXpaHEHUS AICKTPUIECKOT0 3apsa

34

SHGKTqueCKOC II0JIC. HaHpH)KéHHOCTL QJICKTPHUUYCCKOI'O  II0JIA. HpI/IHI_[I/IH

CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocurenn QJICKTPUYCCKUX 3apsa0B. HeﬁCTBHC QJICKTPHUYICCKOIo II0JId Ha

3.5
3JeKTpUUecKue 3apsAabl. [[poBOAHUKY U AUAIIEKTPUKHU
IlocTosiHHBIN n1eKTpUUecKuil ToK. [leficTBus anexkTpuueckoro Toka. Cuna Toka.
Hanpsoxenue.
3.6 I=q/t,U=A4/4
DIIEKTPUYECKOE CONPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R = pl/S
18 3axon Oma muis yyactka snekrpuyeckoi nenu: / = U/R
[TocnenoBarenbHOE COEIMHEHHUE TPOBOIHUKOB:
c TT—TT T R—
J.I :LI*}-. '[r —'[,1 _'[n"}-. R _R]. _Rﬂ}
3.9 [TapamienbHOE COeTMHEHHE MPOBOTHIUKOB PABHOTO COMPOTHBIICHUS:
R
U=U;I=I+I:R=—.
ST -7 2
CMmenanHble COETMHEHUS! TPOBOJHUKOB
3.10 PaGota u moiHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenna:
2
3.11 Q=I"-R-t
310 OnbiT Opcrena. MarHuTHOe TmoJie MPSMOrO MPOBOJHUKA C TOKOM. JIMHHMM
MAarHUTHON UHAYKIUU
313 MarnuTHOe 10J€ TMOCTOSIHHOTO MarHurta. B3auMoaeicTBUE NOCTOSHHBIX
MAarHuToB
3.14 JlelicTBME MAarHUTHOTO T0JIS1 HA TPOBOJHUK C TOKOM
3.15 OnsiTel @apanes. fABieHne 3eKTpoMarHuTHON UHyKImu. [IpaBumo Jlenua
Ilpakmuueckue pabomul
3.16 W3mepeHne  3JIEKTPUYECKOIO  CONPOTHUBIEHUS  PE3UCTOpPA;  MOLIHOCTH

QJICKTPHUYCCKOI'0 TOKA, pa6OTH SJICKTPHUYCCKOT'O TOKA.




HccnenoBanue 3aBUCUMOCTH CHIIBI TOKAa, BO3HUKAIOIIETO B IMPOBOIHHUKE
(pe3ucTopsl, JaMIOYKa), OT HAPSHKEHUS HAa KOHIAX MPOBOJHUKA; 3aBUCUMOCTH
COMPOTHUBIIEHUS OT JUIMHBI MPOBOJHUKA, TUIOIMIAN €r0 MOMEPEYHOro CEUeHUs U
YAEIBHOTO CONPOTUBIICHHUS.

[IpoBepka mpaBuia sl SIEKTPUYECKOTO HANPSHKEHUS MPHU MOCIEI0BATEILHOM
COCIMHCHUHU TPOBOJHUKOB; TPABWIA I CHJIBI DJIEKTPUYECKOTO0 TOKa TpHU

napaijieIbHOM COeAMHEHUN ITPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue sA61eHUs 6 npupode: SIEKTpUUECKHUe SBIEHUS B aTmocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJiiH, JIpeiid MOJI0COoB,
POJIb MAarHUTHOTO TOJISL JIJIs1 KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SJCKTPOCKOI, aMIEpMETp, BOJBTMETP, pPEocTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dJIEKTPOOCBETUTEIbHBbIE  MPHUOOPHI,

3.18 HarpeBaTeIbHBIC AJIEKTPOIPUOOPHI (mpumepsr), AIICKTPUIECCKHE
MIPEeIOXPAaHUTENN, DSJIEKTPOMArHUT, JJIEKTPOJBUraTeNlb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOI'O TOKA

3.19 DneKkTpoMarHuTHeIe BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH

3.20 JlyueBas monenb ceta. [IpsiMonnHetHOe pacipoCTpaHEeHUE CBETa

3.21 3aKkoH oTpaxkeHMs cBerta. [lnockoe 3epkaio

3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 JHucnepcus ceeta

e JIunza. Xoxa nydeit B nuH3e. POKYCHOE pacCTOSTHUE JUH3BI. OnThyeckas cuiia

' muH3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucreMa. OnTuyeckue mpubopsI
IIpakmuyeckue pabomol
W3mepeHne ONTHYECKOH cuiibl coOuparomeil JTUH3bI, (OKYCHOTO PacCTOSTHUS
coOuparorieii JuH3BI (MO CBOWMCTBY paBEHCTBA pa3MEpoB MpeaMera W
M300paXkeHus, KOrja MpeaMeT PacloyioKeH B JBOMHOM (Qokyce), mokazarens

3.26 MPETOMJICHHUSI CTEKJIA.
HccnenoBanue cBoiicTBa M300paKeHMs, MOJIYYEHHOTO C TIOMOIIBIO coOUparoleit
JUH3bI; U3MEHEHHs] (POKYCHOrO pAacCTOSHUS JIBYX CJOXKEHHBIX  JIMH3;
3aBUCHUMOCTH YIJIa IIPEJIOMJICHUSI CBETOBOT'O JIy4a OT yTJjia MaJeHUsl Ha TPaHuLe
«BO3JlyX — CTEKJIO»

307 Qusuueckue seneruss 6 npupoode. 3atmeHus ConnHma w JIyHBI, 1[BeTa TeII,

OTITHYECKHE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pamgyra, MEPax)




Texnuueckue ycmpoticméa: OYKH, TIEpUCKOI, (oToanmapaT, ONTHYECKHUE

3.28
CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
il PagnoaktuBHOCTh. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiun anbda-u Oera-
. pacmnaja
4.2 OmnsiTel Pesepdopaa no paccesnuto anbda-gactuu. [lnanerapuas moaens atoma
4.3 CoctaB aroMHOTrO0 sigpa. M3oTomnsl
4.4 [lepuon nomypacnana aTOMHBIX A1€p
4.5 SAnepHble peakyu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MaCCOBOI'O YHCET
Qusuueckue sA6leHUs 6 npupode. E€CTECTBEHHBI paJWOAKTUBHBIA  (OH,
4.6 KOCMUYECKHE JIy4M, paJHOaKTUBHOE HW3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JENCTBUE PaMOAKTUBHBIX U3yUYEHUI Ha OpraHUu3M 4esl0OBEKa
47 Texnuyeckue ycmpoiicmea: CIIEKTPOCKOI, HHAUBUAYAIbHBINA JO3UMETP, KaMepa

BI/IJ'II)COHa, AACPHAasA SOHEPTCTUKA







