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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJICHa Ha OCHOBE MOJIOKEHUW M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHOW MPOTPAMMBI, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€Tom QeaepanbHOil paboueii mporpaMmMbl BOCIUTAHUS U
Konuenuuu npenoaBanus yueoHoro npeamera «Duzmkay.

Copepxanue mnporpaMMmbl 1o (u3uke HampaBieHO Ha GOpPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUIuXcsi M OPraHU3aldi0 H3yYeHUs
¢u3MKN Ha NEATeTbHOCTHOM OcHOBEe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mnpeaMera B peanuzauuu tpedoBanuiit ®I'OC OO0
MUTAHUPYEMBIM JTMYHOCTHBIM U METaIllpeAMETHBIM pe3yJbTaTaM 00yUYeHUs, a TAKXKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHUsI.

[TporpamMa 1o ¢u3uKe ycTaHABIMBAET paclpeaeicHre y4eOHOro MaTepuana
Mo rojaM o0ydeHus (Mo Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢Qusmke pa3paboTaHa C IIEJIBIO OKa3aHUS METOAMYECKOM
MIOMOIIIH YYUTENIO B CO3/IaHUU paboueil MporpaMMBbI IO YIeOHOMY TPEIMETY.

®dusuka SBISETCA CHUCTEMOOOPA3YyIOIIMM Il  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, MOCKOIBbKY (PU3NUYECKUE 3aKOHBI JI€KaT B OCHOBE MPOLIECCOB
W SBIICHUM, H3ydyaeMbIX XHMHEH, OHOJIOrHMeH, acTpOHOMHEH H (PHu3HUECKO
reorpadueli, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyuyHYI0 KapTHHY MHpa,
NpPEeIOCTaBIsieT HaumboJiee SCHble O00pa3lpl MPUMEHEHHS HAay4YHOro MeToAa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

Opnna W3 raaBHBIX 3a7ad (DU3WUECKOro OOpa30BaHHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH M
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzydyenne ¢u3ukn Ha 0a30BOM YypOBHE TIpearojiaraeT OBJaJICHUE
CIIEYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,;

e OIICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIECIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJb30BaTh  HAy4YHBIC
JIOKA3aTeNIbCTBA JIJIs TIOJTyYCHUS BBIBOJIOB.

[lenn wsyuenus ¢GU3NMKKA HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
onpenenensl B Konuenuuu mnpenojgaBanus ydeOHoOro mnpeamera «®Dusnka» B
oOpa3zoBaTeabHbIX Opranuzanusax Poccuiickoit ®denepanun, peasu3yrommMx
OCHOBHBIE  0011€00pa3oBaTelibHbIe MPOTpaMMbl, YTBEPKAEHHON pelICHHEM



Komnernn Munucrepersa npocseienus Poccuiickoit ®enepanuu (mpoTokoa ot 3
nekadpst 2019 r. Ne TIK-4BH).
Hean usyyeHust (PU3UKHU:

npHOOpeTECHUE HHTEpeca M CTPEMJICHHS OOYyYalolMXcs K HaydHOMY
U3YYCHUIO TNPUPOIBI, PAa3BUTHUE HX HMHTEUICKTYabHBIX M TBOPUYECKHX
CITOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA B (HOPMUPOBAHHE
UCCIIEIOBATEIBLCKOTIO OTHOIIECHUS K OKPY KAIOIIUM SBIICHHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydYCHHUS
OCHOB CTPOCHHS MaTepuu M (pyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;
(dbopMUpOBaHHE TPEJACTABICHUA O POJU (U3WKHU IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  cdepax  OymyIiei
poeCCUOHANILHOM JACATCIBHOCTH, CBSI3aHHON C (DM3HMKOM, MOJATOTOBKA K
JaJbHENIIeMy 00yYeHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHrne 3THUX IeJed mporpamMMbl Mo (HU3WKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHre 3HAHMM O JAUCKPETHOM CTPOEHUM  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKMX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSCHITH (DU3UUYECKHUE SIBICHUSI C
WCITIOJIb30BAHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS NPOCTEUIIUX pPacUYETHBIX 3amad ¢
UCITOJIb30BAaHUEM bu3HIecKux MOJIeTIeH, TBOPUYECKHUX u
MIPaKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUW HAOJFOAAaTh MMPUPOIHBIC SBICHUS U BBHITIOJNHSATH OTIBITHI,
nabopaTopHble  pabOThl U  OKCHEPUMEHTAIbHBIE HCCIENOBAHUA C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MHpOpMaIEld PU3NUECKOTO COAEpKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O chepaMu IpodeCCHOHAIBHON JAeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UYIECKON HAYKH.

Ha wuzyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HeJeN0), B 8
Kiacce — 68 yacoB (2 Jaca B Hegeno), B 9 kimacce — 102 yaca (3 gaca B HeJeli0).

[Ipennaraemsiii B nporpamme 1no Qu3uke NepedeHb J1adopaTopHbIX padboT U
OIBITOB HOCUT PEKOMEHIATENIBHBIN XapaKTep, yUUTEIb JeIaeT BEIOOP IPOBEICHUS



71a00paTOpHBIX pabOT M ONBITOB C YYETOM HHIUBUAYAIbHBIX OCOOCHHOCTEH
oOyJarolmxcs, CIUCKa HKCIEPUMEHTAIbHBIX 3aJaHUl, MpeIaraéMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (u3UKe.

COJEPXAHUE OBYUYEHUA

7 KIIACC

Pasznen 1. ®u3uka u e€ posib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®uszuka — Hayka o mnpupone. fABneHus npuponpl. PU3HNYECKHUE SBIICHUS:
MEXaHUYECKUE, TEIJIOBBIC, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3Mepenune ¢usmueckux BenuunH. dusnueckue
npudopsl. [lorpemHocts n3mepennii. MexayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKHM HW3Yy4aloT MPUPOLIY.
EcTecTBEeHHO-HAyYHBIM METOJ MO3HAaHUA: HAOJIOJEHHE, MOCTAHOBKA HAYYHOIO
BONPOCA, BbIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HabOmogaemMoro aByeHus. Onucanue GU3NUECKUX SIBJICHUN ¢ IOMOIIbIO MOJIEJIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, DJJIEKTPUYECKHME, MArHUTHBIE, CBETOBBIE

SBJICHUS.
2. @uznyeckue npuOOPhl U MPOLEeaAypa NMPSAMBIX WU3MEPEHUIN aHAJIOTOBBIM U
M (POBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpezeneHue UEHbI I€IEHUS IIKaJIbl U3MEPUTEILHOTO TpUbdopa.
2. HM3mepeHnue pacCTOAHUM.
3. M3mepenue o0bEMaA )KUAKOCTH U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MaJbIX TEI.
5. M3mepenue Temmeparypsl NpH MNOMOIIH JKUIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccienoBaHus MO IPOBEPKE THIOTE3BI: JAJIBHOCTH MOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJIblIe, YeM OOJIbIlIe BhICOTA
MyCKa.

Pasznen 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BeleCTBA.

Crpoenue BemecTsa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkenue dactul BemecTtBa. CBS3b CKOPOCTH JBMJKEHHSI 4YacTUL C
temneparypoil. bpoyHoBckoe nBmxenue, auddysus. BzaumoneicTBue yacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEILIECTBA: CTPOCHHUE Ta30B, XKUIAKOCTEH U TBEPHABIX
(KpUCTaJIIIMYECKUX) Tell. B3auMOCBsA3b MEXAy CBOWCTBAMM BEIIECTB B Pa3HBIX



arperaTHBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISAPHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO IBHKEHHSI.

2. HabGmonenue nuddyszun.

3. HaGmonenue — sBieHu#,  OOBACHAIOIIUXCS  MPUTSHKEHUEM — WUIIU

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomol u onvimol.

1. Ouenka JuamMeTrpa aroMa METOJAOM psIoB (C  MCIOJIb30BAaHUEM

dboTorpadumii).
2. OnbITHI 10 HAOIIOICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.
Mexannueckoe JBH)XEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKEHUSI.
SBnenue wHepnuu. 3aKOH WHEpUUH. B3anmopaeicTBuE TeNl Kak MNPUYMHA
W3MEHEHUSI CKOPOCTH [JBHKEHUs Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJI B €IUHHIIE
00BéMa BelllecTBa.
Cuita kak XapakTepucTHKa B3auMoaeucTBUs Tesl. CHila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUilbl ¢ MOMOLIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux minaHnerax. Bec tena. Heecomocts. Crioxkenue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHus.
TpeHue CKOJIbXKEHUS U TPeHUE TTOKOs. TpeHue B MpUpo/ie U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHHMUECKOTO JIBHXKEHUS Tea.
2. N3mepenue CKOpoCTH MPSIMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBlIeHUS HHEPIIUU.
4. HalOmroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOCHCTBUM TEJ.
5. CpaBHEHHE Macc M0 B3aUMOIEHCTBHIO TEJ.
6. CnoxxeHue cCuj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnsie pabomuel u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBUXKEHHUS (IIapUKa B YKHJIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMIISI M TaK Jlajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IapuKa TIo
HAKJIOHHOM IUIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPJIOTO Tea.



4. ONBITHI, JIEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTsKeHUs (nedopmainun)
IPYKUHBI OT TPUIIOKEHHOW CHJIBL.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hasnenne. CriocoObl yMEHBIICHUS U yBEIHUEHUs naBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJEHUS raza OoT 00bEMa, Temmeparypsl. [lepegaua naBiieHHs
TBEPABIMU TEJIAMH, KUIAKOCTAMU M rasamu. 3akoH Ilackansa. IIHeBmaTmueckue
MalIMHbl. 3aBHUCHUMOCTh JaBJEHMS >KMJIKOCTH OT TiayOuHbl. ['mapocratmyeckuil
napajokc. Coobmaromecs cocyibl. ['MapaBinyeckue MEXaHU3MBbI.

AtMocdepa 3emun u armocepHoe aamieHue. lIpuuuHbI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emuu. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIeHUs. 3aBUCHMOCTb aTMOC(EPHOro JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 17151 U3MEpEeHNs aTMOC(PEPHOTO TABICHMUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenada naBiaeHUs )KUIKOCTBIO U Ta30M.
Coobmraromuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nericTBust aTMOCc(hepHOTO JaBICHHUS.

o Uk w NP

3aBUCUMOCTh BBITAJKUBAIONIEH CUJIBI OT 00BEMa TOTPYKEHHON YaCTU
T€JIa U TNIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIIEH CUJIBI BECY BEITECHEHHOM KUJIKOCTH.

8. YCIOBHE IUIaBaHUs TEJ: IJIABAHHME WJIM MOTPYKEHHE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

N

Jlabopamopnsie pabomuel u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOTPyKEHHOMN B
YKUJKOCTh YaCTH TEJIA.

2. OmnpeneneHue  BBITAIKUBAIOUICH CWJIbI, JICMCTBYIOIIEWM Ha  TEJO,
IIOIPYKEHHOE B JKUAKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT MacCChI TEJa.

4. OnpITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOLIEH  CHUJIBI,
NEHCTBYIOIE Ha TEIO0 B JKHUIKOCTH, OT O0bEMAa MOTpyXKEHHOU B
JKUJKOCTb YaCTH T€JIa U OT IVIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKM U
OIIpeIeNICHUE €€ TPY30MOABEMHOCTH.



Pasnen S. PaGora u MOIIHOCTH. JHepPrusi.

Mexanuueckast padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl pbluara. I[lpumeHeHMe mpaBWiIa paBHOBECHsI pbluyara K OJIOKY.
«3osnoroe mpaswio» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckass osHeprus. KuHeTnueckas M NOTEHIUAIbHAs 3HEPIHUs.
[IpeBpaliieHre OTHOTO BH/1a MEXaHWUYECKON DHEPTUM B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Omnpenenenue paboThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHUU Tela

110 TOPU30HTAIBHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.
3. H3zmepenue KIIJI HaKIOHHON MIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPTUH.
8 KUIIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOPHUH CTPOEHUSA
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKyJd. ONBIThI, MOJITBEPKIAIOIIUE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH.

Mopgenu TBEPAOro, MKUIKOTO M Tra3000pa3HOrO0 COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsiCHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUU MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHue U KallWJUISIPHBIC SIBJIEHUA. TEeIIOBOE paCIIMPEHUE U CHKATHE.

Temnepatypa. CBA3b TeMmIlepaTypbl CO CKOPOCTBHIO TEMJIOBOIO JBUKCHUS
yactull. BuyTtpeHnHsisi sHeprusi. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEpruu:
Teronepeaaya u COBEpIIICHUE paboTHI. Bus TEIUIONEePEIauH:
TEIUIONPOBOAHOCTD, KOHBEKIIHUS, U3JIyYEHHUE.

KonudecTBo TemmoTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeroBoro Oananca. [lnaBiaenue wu
OTBEpJICBAHUE KPUCTAIMYECKUX BEIIECTB. YAENbHAs TEIIOTa IUIABJICHHUS.
[TapooOpazoBanue u koHmeHncanus. Mcmapenmne. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JTaBJICHUS.

BiaxxHOCTh BO3yXa.

DHeprusi TOIMBa. Y IeJIbHas TEMI0Ta CTOPAHUs.



[Tpunuumner paGotsl TemnoBbix aABurareneit KIIJ| TtemsoBoro nBuratens.
TernnoBble ABUTATENMN U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHMSI U MPEBPALIEHUS] SHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

L ® N o

Hab6mronenne OpoyHOBCKOTO JIBHIKEHHUSI.

Hab6mronenune nuddysun.

HaOnronenue siBeHnid cMaurMBaHUsI U KallWJIISIPHBIX SIBJICHUN.
Habnronenue TemioBoro pacuvpeHus Teil.

W3meHenue paBieHHs Ta3a NpU U3MEHEHUU 00bEMa M HArpeBaHUM WITU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TemMIepaTypsbl.

Bune! Tennmonepenayn.

OxJaxieHue Ipu COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHUH padoThl BHEITHUMU CHIIAMH.

. CpaBHEHHE TETUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

. Habnronenue kumneHus.

. Habnrogenune noctossHCTBA TEMITEpaTyphl MPH TJIaBICHUH.
13.

Mopaenau TenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO NEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 110 BHIPAINMBAHUIO KPUCTAILIOB MOBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOEHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, KHIKOCTEH U
TBEPIBIX TEII.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE IIMIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
0o0bEMa M HarpeBaHUs UM OXJIAXKICHUS.

[IpoBepka rUMOTE3bl TUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIepaTypHhI.

HaOmronenne wu3MeHEHHs BHYTPEHHEH OJHEpPruu Tejla B pe3yJbTaTe
Terionepeaayr U padboThl BHEUTHUX CHJI.

HccnenoBanue sIBIEHUS TEIUIOOOMEHA TPU CMENIMBAHUM XOJOJHOW U
ropsiuyer BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, MOJIYYEHHOTO BOJOM  Mpu
TEII000MEHE C HAarpEeThIM METAJUIMUYECKUM ITUJIUH]IPOM.

Onpenenenue yaeabHONW TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue mponecca UCIapeHUsl.

OrnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yelbHOW TEIIOTHI MIABICHUS JIbJA.

Paznen 7. DiaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.



Onextpuzauus Ted. J[Ba pola 3JIEKTpUYECKHX 3apsioB. Bs3aummoneicTeue
3apsbKeHHBIX  Ten. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKIY TE€JIAMU).

Onekrpuyeckoe nose. Hanpsok€HHOCTH anexTpudeckoro mnoiis. [IpuHnmn
CYIIEPIO3HILINU AIEKTPUUECKUX T0JIEH (Ha KaUECTBEHHOM YpPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DIEMEHTApHBIA AJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHEHHUS
IIEKTPUYECKOTO 3apsija.

ONEeKTPUYECKHA TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
WICTOYHUKN TOCTOSSHHOTO ToOKa. JleMCTBUsI 3JEKTPUUECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPHUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass menb. Cumila  TOka.  DJEKTPUYECKOE  HAIPSOHKEHHE.
ConpoTuBIiIeHHE NPOBOJHUKA. Y IEIBHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma
Uit ydactka nenu. [locnepoBarenlbHOE M MMApajUIEIbHOE  COSAMHEHUE
IIPOBOIHUKOB.

Pabota ¥ MOIIHOCTH SJIEKTpUYECKOrO ToKa. 3akoH Jlxoynsa—JleHua.
DOnexkTpudecKre ey U NOTPEOUTENH IEKTPUUECcKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaencTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHutHOe 1osie 3eMJIM U €r0 3HAYEHHE IS )KM3HHU Ha 3eMIIE.
Oneir  Opcrena. MarauTHoe 1oJe  dJIEKTpUYecKoro Toka. [IpumeneHwne
AJIIEKTPOMArHUTOB B TEXHUKE. JIeHCTBUE MAarHUTHOTO I10JIS HA IPOBOJAHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOTO TOKa. VCIOnb30BaHME >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABnenue snekrpoMarHuTHOM MHAYKUnK. [IpaBuno Jlenna.
DIIEKTPOTE€HEPATOP. CnocoObl MTOJTYYEHHUS ANEKTPUYECKOU SHEPIUH.
DNEKTPOCTAaHIIMH HA BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3aus Tell.

JIBa pona 3JIEKTPUYECKUX 3apsIIOB U B3AMMOJICVCTBUE 3apSIKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKass MHAYKIIHS.

3aKOH COXPAHEHMS SJIEKTPUUYECKHUX 3apSI0B.
[IpOBOAHUKH U TUDIIEKTPHUKHU.

MopenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKM IOCTOSIHHOTO TOKA.

JlericTBUSA 2IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHUIA TOK B KUJIKOCTH.

11. 'a30BbIH pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne cuiibl TOKa aMIIEPMETPOM.

N3mepeHne 3eKTpUUECKOro HapsKEHHUsI BOIBTMETPOM.

Peocrar n MarasuH COpOTUBIICHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoenrpoBaHre HEBO3MOKHOCTH Pa3/I€ICHUs ITOJIFOCOB MAarHUTA.
MonenupoBaHE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTtHoe 1osie Toka. DJIEKTPOMArHUT.

JleiicTBrE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.

HccnenoBanue siBICHHS 3JIEKTPOMArHUTHON MHIYKIUU.

Omnerter apanes.

3aBUCHUMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

DJEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o u bk~ w

10.
11.

12.

13.
14.

OnpITel TO HAOMIOACHHUIO JJEKTPU3ALMUA TEN HWHAYKIHEH U TpH
CONPUKOCHOBEHUHU.

HccnenoBanue nENUCTBUS 3JIEKTPUYECKOTO TOJS HA MPOBOJHUKH U
TDIIEKTPHUKH.

COopka u npoBepka padOThI JIEKTPUUECKOH 1EMH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHHe CUJIbl TOKA.

W3mepenue u peryinpoBaHue HaIpsHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 pe3nucTop, OT
COTIPOTHBIICHUS PE3UCTOPA U HATIPSKEHHS Ha PE3UCTOPE.

OmnbITHI, JIE€MOHCTPHUPYIOIINE 3aBHCHMOCTh AIIEKTPUIECKOTO
COINPOTUBIIEHUS] TMPOBOJHUKA OT €ro JJIMHBI, IUIOL[aJN TONEPEYHOro
CEUeHUs U MaTepuana.

[IpoBepka mpaBuiIa CIOXKEHUS HANPSHKCHWH TPU TOCIEI0BATEIHLHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia Ui CHUIBI TOKAa MPH TMApPALICIBHOM COCTUHEHUH
PE3UCTOPOB.

Omnpenenenue paboThl IEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOP.
OmnpeneneHre MOIIHOCTH AJIEKTPUYECKOTO TOKa, BBIICTSEMONW Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, WAYLIETO Yepe3 JaMIO4Ky, OT
HaIIpsKEHMS Ha HEU.

Onpenenenue KIIJ] HarpeBaTess.

HccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MarHUTOB.



15. I3yueHue MarHuTHOrO TMOJA MOCTOSIHHBIX ~MAarHUTOB IIPU  UX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue AENCTBHS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OOBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECHCTBUSA
KAaTYIIKK C TOKOM M MarHura OT CHWJbl TOKAa M HaIlpaBJICHHS TOKa B
KaTYIIKE.

18. MI3ydyeHue AeUCTBUS MAarHUTHOTIO T10JIS HA IIPOBOAHUK C TOKOM.

19. KoHcTpyrpoBanue u nu3ydeHue padoThl JJIEKTPOABUTATENS.

20. smepenue KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OnBITBI O MCCIEHOBAHUIO SABJIEHUS AJIEKTPOMArHUTHOM HHIYKIUU:
WCCIICNOBAHUE W3MEHEHWW 3HAYEHHS W HANpPaBJICHUS HWHIAYKIHWOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe paBmkeHue. MarepuanpHas Touka. (Cucrema oOTcuéra.
OTHOCHUTEJIBHOCTE MEXAaHMUYECKOro JABWKEHUSA. PaBHOMEpHOE MNpPSAMOJIMHENHOE
nBrkeHue. HepaBHomepHOe NpsMonMHEHOe IBHKeHHE. CpelHssl 1 MITHOBEHHAS
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. llepnon u yactora oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHUE.

[lepBbiii 3ak0H HproTona. Bropoi 3axkon Herorona. Tpernii 3axkon HeroToHa.
[TpuHIMII CYNIEPHO3ULINU CHUJL.

Cuia ynipyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHHUS! CKOJIbKEHUS, CUjla
TPEHUs II0KOs, IPYTUE BUbI TPEHMUS.

Cunia TSKECTH M 3aKOH BCEMUPHOTO TATOTCHHS. YCKOPEHHE CBOOOIHOTO
najgenus. JBuwxenue manetr Bokpyr ConHima. IlepBas kocMH4Yeckasi CKOPOCT.
HesecoMocTh U neperpysku.

PaBHOBecue matepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa € 3aKPEIVIEHHON OChIO BpamieHust. MoMeHT cuibl. LleHTp TsbxecTu.

Nmnynee Tena. M3menenne mmiynbsca. Mmynbse cuibl. 3aKOH COXpAHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOMNIHOCTb. Pabora cuil TsbKecTH, YNPYroCTH,
Tpenus. CBA3b S3HEPTruu U padboTel. [loTeHInanbHas sHeprus Tena, MOJAHATOTO Haj
ITOBEPXHOCTHIO 3eMiIU. [loTeHInanbHas SHEPTrus CxKAaTOM NpyKUHbI. Kunetnyeckas
sHeprus. Teopema 0 KHHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

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

Habmoienue MexaHM4ecKoro JBMKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHEHHE TyTe W TPACKTOPHI ABMKEHUS OJHOTO M TOrO K€ Teja
OTHOCHUTEJBHO Pa3HbIX TEJ OTCUETA.

M3mepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKoOB PaBHOYCKOPEHHOTO IBUKECHUSI.

HabGnronenue nBM>KEHMS TeJla O OKPY>KHOCTH.

Habmroenne MexaHu4eCcKUX SIBJICHUM, TPOUCXOAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPABHOMEPHOM U  YCKOPEHHOM JIBHYKECHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHMS Te€la OT MAacChl T€Na W JEUCTBYIOIIEH Ha HETO
CHJIBL.

Habmroenue paBeHCTBa CHIT IPU B3aUMOJEHCTBUM TE.

M3meHeHue Beca Tesa IIpu YCKOPEHHOM JABUKEHUM.

[lepenaya uMIrysabca py B3aMMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus S3HEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa NP HEYIIPYTOM B3aHMOICUCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.
Habmoienue peakTHBHOTO ABMXKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MIPU JBHKEHUH Teja MO IEVCTBUEM
IPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHcTpynpoBanue Tpakra Jjisi pa3roHa W AalbHEHIIEro PaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TEJIEHKKU.

OmnpeneneHue CpelIHEN CKOPOCTU CKOJBXKEHUS OpycKa WM JIBHOKCHUS
IapyKa Mo HaKJIOHHOMW IIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla MPU PAaBHOYCKOPEHHOM JBHKEHUU 11O
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IMYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBH)KCHUHU 0€3 HauallbHOM CKOPOCTH.

[TpoBepka rumores3bl: €clu MpU PaBHOYCKOPEHHOM JBMKEHHH 0O€3
Ha4yaJbHOM CKOPOCTHM IYTH OTHOCSTCS KakK psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME TPOMEKYTKA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHS OT CHIIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue KO3PPUIEHTA TPEHUS CKOJIbKEHUSI.

Onpenenenue KECTKOCTH NPY>KUHBI.



9. OmpeneneHne padOTHI CHIIBI TPEHUS NPH PAaBHOMEPHOM JBHIKEHUU Telia
110 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenne  pabOTHl  CHIIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
MCITIOJIb30BAaHUEM HEMOJABM)KHOTO U MOABUKHOTO OJIOKOB.

11. MI3ydyeHue 3aKk0Ha COXPaHEHUS! YHEPTHUH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: TIEPUOI,
4acToTa, aMIUIUTyAa. MareMaTH4eCKnil U NPy KUHHBIA MasTHUKU. [IpeBpaiienue
HHEPTUU MPH KOJIEOATEITHHOM JBUKEHHUU.

3aryxatomue  koneOanus.  BoiHyxknennole — kosjeOanus.  Pe3onanc.
Mexannueckue BosiHBL. (CBOWMCTBA MEXaHMYECKMX BOJH. IIpoponbHble U
MONEPEYHbIE BOJHBI. JlMMHA BOJHBI W CKOPOCTh €€ pacHpOCTpPaHCHUS.
MexaHnuecKkue BOJIHBI B TBEPAOM TENE, CEICMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa ToHA. OTpaxkenue 3Byka. MHPpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGOmronenue koneOGaHuil Ten MOJ IEUCTBUEM CHUJIbI TSXKECTU U CHIIbI
YOPYTOCTH.

Hab6mronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BIHY X AEHHBIX KOJI€OaHUW U pe30HaHCa.

Pacnpoctpanenue npo0JibHBIX U MONEPEYHBIX BOJH (HA MOJICIIN).
Habmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HAHC.

Jlabopamopnsie pabomuel u onvimol.

1. OmpenenieHWe YacTOThl M MepHoJa KoJeOaHW MaTeMaTHYeCKOro
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MasTHHUKA.

2. OmnpenesneHue 4acTOThI U Iieproia KoieOaHuil MpyKNHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH Meprojia KoJieOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JAJUHbI HUTH.

4. VccnenoBaHue 3aBUCMMOCTH TMepHoOJia KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCMMOCTU Tepuoja KoyiedaHUM Ipy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHui
NPY>KUHHOTO MassTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHS.

Pasznen 10. DnekTpoMarHuTHOE MoJIE U 3JIEKTPOMATHUTHbIE BOJIHBI.



ONEeKTpOMarHuTHOE  MoJie.  DJEKTPOMAarHuTHele  BoOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHbIX BOJH. [llkama snexkrpomarHuTHBIX BOAH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Hemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomol u onvimol.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOUIILHOTO

TenedoHa.

Paszneun 11. CBeTroBbIe ABJICHUS.

JlyueBass ~ mogmenp  cBera.  Mcrounuku — ceera.  IIpsAmonunHerHoe
pacnpoctpanenue ceera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBera. 3akoH mpenomiieHUs cBera. llonHOe BHyTpeHHEe
OoTpakeHHe cBeTa. VCnonp30BaHWE TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xonm mydeit B nuH3e. OnTuyeckas cucrteMa ¢oToarmapara,
MHKpOCKONIa M Tejeckoma. a3 kak onTuyeckas cuctema. bim3opykocTts u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HeloTona. CroxeHwue
CIIEKTPAJIbHBIX LIBETOB. J{ucniepcus ceera.

Hemoncmpayuu.

[IpssMOTMHENHOE PaCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxeHuit B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuueckuii CBETOBO/I.

Xon nyuer B coOuparoliei JImH3e.

XoJ JIy4e B pacCerBaroIIeH JUH3E.

[Tomryuenue n300pakeHUi C MOMOILBIO JTMH3.

W X N U A W E

[Tpuniun geicTBus doToammapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Moaenb riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTp.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETAa PA3HBIX IIBETOB.
Jlabopamopnsie pabomuel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jyya OT yria
MaJICHUS.



2. W3ydeHue xapakTepuUCTHK H300pakeHHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJa
NaJ€HUS HA TPAHULE «BO3LyX—CTEKIIOM.

4. IlomydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOLLIEH JINH3HI.
Omnpenenenne GOKYCHOTO pacCTOSIHUSL U ONTHYECKOM CHUJIbI coOMparomien
JIMH3BI.

6. OMBITHI 1O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OmnbITEl MO BOCHPUSTHUIO I[BETA MPEIMETOB IMPHU MX HAONIOJECHHUU Yepes3
L[BETOBBIE (DPUIIBTPBHI.

Pa3nen 12. KBanroBble siBJIeHUS.

OmneiTel Pe3eppopna u mianerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u norniomenne ceerta aroMoM. KBaHThl. JInHe4aTsie CIEKTPHI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznyyeHusi. CTpoeHHue aTOMHOTO
anpa. HykionHas Mopenbp aromHoro sapa. M3zoromsl. PaguoakTuBHBIE
npespaiueHus. [lepuon nmomypacnaaa aTOMHBIX €.

SAnepHble peakiuu. 3aKOHbI COXpPAHEHUs 3apsAJ0BOTO MU MacCOBOTO YHCE].
DOHeprus CBsA3M aTOMHBIX snep. CBsA3p macchl W 3Hepruu. Peakuum cuHTE3a N
nenenus saep. crounnku 3eprun ConHna U 3BE31.

SnepHas sHepretuka. J[eMCTBUS pagMOAKTUBHBIX W3JIYUYCHUM Ha YKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHS U MOTJIOLICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Boaopoa.

4. HabGnroneHnue TpekoB B kamepe Buiibcona.

5. PabGota cuéTunka HOHU3HPYIOUIUX U3ITYUEHUH.

6. Perucrpanus uzimydeHHs IPUPOIHBIX MUHEPAJIOB U IIPOITYKTOB.

Jlabopamopnsie pabomuel u onvimol.

1. HaGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKoOB: M3MEPEHHE HHEPTUU YACTUIBI MO TOPMO3ZHOMY

nyTH (1o ¢poTtorpadusim).

3. W3mepenue paanoakTuBHOTO (oHAa.

IToBTOPUTEIBHO-00001AOIIHIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIONIUH MOIYIIb IPEIHA3HAUYEH JIJISl CUCTEMATU3ALIMH
u  0000IIeHHs  NPEIMETHOrO0  COJACpP)KaHWS U OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YyUYEHUHU BCETO Kypca (PU3MKH, a TaKKe JUIsl MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy Mo (u3uKe i 00ydaroIuxcs,
BBIOpABIINX ATOT Y4EOHBII MpEaMET.



[Ipy M3ydyeHUM AAHHOTO MOJIYJISI PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JTOCTHKEHUE MPEIMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pEe3yJlbTaTOB  00ydeHus, (QopMHUpyeTCs
€CTECTBEHHOHAYYHAs! IPAMOTHOCTb: OCBOCHUE HAYYHBIX METOJIOB HCCIEHOBAHUS
SBJICHUN TPUPOJbI M TEXHHUKH, OBJIQJCHHE YMEHUSMU OOBACHATH (PU3NUYECKHUE
ABJICHUS, NPUMEHSAS IIOJyYECHHbIE 3HAHWA, peEmarb 3aJadyd, B TOM YHUCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMNINATBHO AEATEIBHOCTHBIA XapaKTep JaHHOIO pasliella peau3yeTcs
3a CuéT TOro, 4YTO OOyYaroUIMecs BBIIOJHSIOT 3aJaHUs, B KOTOPBIX WM
npeaiaraercs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHHMI paclo3HaBaTh W HAYYHO OOBSICHATH
(du3nYecKue ABIEHUS B OKPYKAIOIIEH MPUPOJIE U OBCETHEBHON KU3HH;

UCIOJIb30BaTh Hay4HbIE€ METOJbI UCCIIEOBAHNS (PU3NUYECKUX SBJICHUM, B TOM
YUCJIE I IPOBEPKU TUIIOTES U IIOJIYYEHUs] TEOPETUYECKUX BBIBOOB;

OOBSACHATh HAy4yHbIE OCHOBBI HanOoJiee BaXKHBIX JOCTH)KEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHYECKOTO MCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA ITPEBPAILEHUS U COXPAHEHHs BCEX M3BECTHBIX BUIOB
DHEPI'UH.

IHNTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA HPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs HAIpPaBJICHO

Ha JOCTMKCHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX

PE3YIbTATOB.

B pesynbTaTe n3ydeHus: GU3NKA Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs

y oOyuarorierocsi OyayT cOpMUPOBaHbI CIAEAYIOMINUE JINYHOCTHBIE PE3YIbTAaThl B

JaCTH:

e 1) mMaTpMoTH4€CKOro BOCIIMTAHUA:

e — MPOSIBJICHUE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(puznyecKkoil HayKu;

e — IIECHHOCTHOE OTHOIICHHE K JTOCTUKEHUSIM POCCUNCKUX YUEHBIX --(DU3UKOB;

e 2) rpa:kKIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

e — IFOTOBHOCTH K aKTHBHOMY yYaCTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAYNMBIX
U OTUYECKHX TMpoOJIeM, CBSA3aHHBIX C TPAKTHYCCKUM TMPUMECHCHHEM
JTOCTUKEHUN (PU3HKHY;

e — OCO3HAHHE BAKHOCTH MOPAIBHO--3THUUYECKUX MPUHIIUIIOB B JCATEIHLHOCTU
YYEHOIO;

e 3)3CTeTH4eCKOr0 BOCIIUTAHMSI:



— BOCIIPUSITUE ICTETHUECKUX KauyecTB (PU3UYECKOW HAyKU: €€ TapMOHUYHOTO
MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IICHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
[IO3HAHUS MHPA, OCHOBBI PA3BUTHUSA TEXHOJIOTMHM, BA)KHEWILEN COCTABIISIOIIEH
KYJbTYpBHI;

— pa3BUTHE HAay4YHOW JHOOO3HATENBHOCTH, MHTEpECAa K HCCIEAOBATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl  3A0PpOBbS M  3MOLHOHAJIBLHOIO
0/1aronoJry4us:

— OCO3HaHHWE IIEHHOCTH O0e30MacHoro oOpas3a XKU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTM MpaBHJI O€30MacHOr0 IOBEAEHUS Ha
TPaHCIOpPTE, Ha J0pOrax, C AJIEKTPHUUYECKUM U TEIUIOBBIM O0OPYJOBAaHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hopMupOBaHHOCTh HaBbIKa pe(IIeKCUHM, MpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APyroro 4YeJaoBeKa;

6) TPy10BOI0 BOCIIMTAHMSL:

— AKTHBHOE y4YacTHE B PEIICHHHM MPAaKTUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alMM, TroOpojAa, Kpas) TEXHOJOTHYECKOW U
COLIMAJIBHOM HaNpaBJI€HHOCTH, TPeOyIOIUX B TOM YHKCIE€ U (PUIMYECKUX
3HAHUU;

— UHTEPEC K NPAKTUYECKOMY U3YUEHUIO MPOPECcCuil, CBA3aHHBIX C (PUBHKO;

7) 3K0JIOTM4eCKOIr0 BOCIIUTAHMSA

— OpHEHTalus Ha NMPUMEHEHHE (U3NYECKUX 3HAHUM JUIs pelleHus 3aaad B
o0JacTh OKpy’Karouleil cpeapl, MJIAHUPOBAHUS IOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIEICTBUH JJIs1 OKPYKAIOILLEW CPEbI;

— OCO3HaHHE TI00aJBLHOTO XapaKTepa 3KOJIOTMYECKUX MpoOsieM M MyTel ux
pelIeHMs;

8) amanTanum K U3MEHAUIMMCH YCJOBUSIM COLUMAJIBLHOM M NMPHUPOAHOU
cpeabl:

— TOTPEOHOCTh BO B3aUMOJEHUCTBUU TIPU BBINOJHEHUH MCCICAOBAaHUN U
MPOEKTOB (DU3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUSIM
IPYTUX;

— TIOBBIIIEHUE YPOBHSA CBOEM KOMIIETEHTHOCTH YE€pe3 MPAKTHUYECKYIO
JEeSATENbHOCTD;

— IOTPEOHOCTH B POPMUPOBAHUHN HOBBIX 3HAHHM, B TOM YuCIe (HOPMYITHPOBATH
UJIeH, IOHSTHS, TUIIOTE3bI O PU3NIECKUX OOBEKTAX U SIBIICHUSX;

— 0CO3HaHUE Ne(PUITMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETCHTHOCTEH B 00JIaCTH
[1)76370978



e — IUIAHUPOBAHUC CBOCIO pPA3BUTHA B HpI/IO6p€TCHI/II/I HOBBIX (1)I/IBI/III€CKI/IX

3HAHUM;

e — CTPCMIJICHUC aHAJIM3UPOBATH U BBIABIIATH B3AUMOCBA3W IIPUPOABI, O6I]_[€CTB3 u

O9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUCM (bPIBI/I‘ICCKI/IX 3HaHHfI;

e — OILIGHKa CBOMX JEUCTBUI C Yy4€TOM BIUSHUS Ha OKpPYXKAIOUIyI0 Cpeny,
BO3MOXHBIX TJIOOAJIBHBIX MMOCIIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbTaTe OCBOCHHS TporpamMmbl Mo (pHU3MKE Ha YPOBHE OCHOBHOTO
oO1iero 006pazoBanus y ooydaromierocst Oyayt chopMupoBaHbl MeTaNpeAMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATUBHBIE  yYHHMBEPCAJIbHbIE  y4eOHbIE  JIEUCTBUS, PETYJISTHUBHBIC
yYHUBEpCaJIbHbIC yUeOHbIC IEHCTBUS.

ITo3naBaTebHbIE YHuBEpPCaJIbHbIC y‘leﬁﬂble IleﬁCTBI/ISI

ba3oBble Jiornueckue AeMcTBUA:

BBEISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKA OOBEKTOB
(s1BNIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIAcCU(DUKAIIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TTPOTUBOPEYHSI B pacCMaTpUBAEMbIX (haKTax,
JTAHHBIX U HAOJTFOICHHSIX, OTHOCSIIHUXCS K (PU3NYECKUM SIBJICHUSIM;
BBISIBIISITH TTPUYMHHO--CJICICTBEHHBIC CBSI3U TNPHU U3YyYEHUU (HU3UUIECKUX
SIBJICHUI U TIPOIIECCOB, JIEJaTh BHIBOJIBI C UCTIOIB30BAHUEM JI€TyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKJIIOUCHUN, BBIIBUTATh TUIIOTE3bI O B3aMMOCBSI3SIX
(bU3UYECKUX BEJIMYUH,;

CaMOCTOATENLHO BBIOUPATh CHOCOO pernieHus y4eOHOW (pu3nuecKon
3alayu (CpaBHEHHE HECKOJIbKUX BapUAHTOB PEIICHHs, BHIOOpP Haubosee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITENIBHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareLCKue AeiiCTBUA.

WCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATEIIbCKUH HHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OIBIT, HECIOKHBIN
bU3MYEeCKUil DKCIIEPUMEHT, HEOONBIIOE UCCIeN0OBaHUE (DPU3NIECKOTO
SIBIICHUS,

OIICHWBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICIOBAHUS UM SKCIICPUMEHTA,

CaMOCTOATEITHLHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI IO Pe3yJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (U3HUECKUX
IIPOLIECCOB, a TAK)KE BBIIBUTATh MPEATNOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

NPUMEHSTh Pa3jIMYHbIC METOJIbI, MHCTPYMEHTHI U 3alpPOCHI MPU TOUCKE U
orbope WHGOPMAIMK WM JAHHBIX C yYETOM MPEIIOKCHHON Y4eOHOMH
bu3nYecKoi 3a/1a4u;

AHAJTM3UPOBATh, CUCTEMATH3HPOBATh U MHTEPIIPETUPOBATH WH(POPMAIIHIO
pa3IMYHBIX BUOB U OPM MPEICTABIICHUS;

CaMOCTOSITCIILHO ~ BBIOMpATh ONTHUMAIBHYIO (OPMY  IPEICTABIICHUS
uHPOpMAIMU W WLIIOCTPUPOBATh pellaeMble 3a7add  HECIIOKHBIMHU
CcXeMaMH, TuarpaMMaMu, HHOH TpaduKoil B NX KOMOWHAITUSMHU.

KoMMmyHuKaTHBHbIE YHHBepPCcAJIbHbIE YueOHbIe 1eliCTBUA:

B X0 OOCYXIeHHUS Yy4eOHOro MmaTepualia, pe3yjbTaTOB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA pEIICHUE 3aJadyl M TOJCp)KaHue
01arokenaTeaIbHOCTH OOIICHNUS;

COMOCTAaBIISAITh CBOM CYXACHUS C CYXACHHSIMHU JPYIHMX YYaCTHUKOB
nuanora, OOHapyXKUBaTh pa3Iudre U CXOACTBO MO3HIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHHIX M MIChbMEHHBIX TEKCTAX;
MyOJUYHO MPEICTABIATh PE3YIbTaThl BBIMOJHEHHOTO (DU3UICCKOTO OTBITA
(3KCIIepUMEHTa, UCCIIEI0BaHUs, IPOEKTA);

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYaIbHOH pabOThl TMpU PEIICHUH KOHKPETHOW (HU3UUECKOM
npo0IeMBI;

MPUHUMATh eI COBMECTHOW IESITEIIbHOCTH, OPTaHU30BBIBATh JACHCTBUS
no e€ JOCTIKEHHIO: PACTIPENeNsiTh PO, OOCYXAaTh MPOIECCH U
PE3yNIBTaThl COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOCMY HAIpaBJICHUI0O W KOOPAWHHUPYS CBOM JCUCTBHS C JPYTUMHU
YJICHAMH KOMAaHIbI;

OIICHMBATh KA4€CTBO CBOETO BKJajJa B OONIMI MPOIYKT MO KPHUTEPHSIM,
CaMOCTOATENFHO C(OPMYIIMPOBAHHBIM YUYACTHUKAMH B3aHUMOICHCTBHUS.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBHUA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsAX, TPEOYIOIIUX
JUIS pelieHus (U3NYeCKUX 3HaAHUM;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHATHE PELICHUS B TPyIIEe, NMPUHATAE PEIICHUN
rpynmoin);

CaMOCTOSITEJIEHO COCTAaBJIATh AJITOPUTM PeLIeHUs (PU3HUECKOM 3aJaul WU
IUTaHAa MCCIEAOBAHUSA C YY4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh IIPEIJIaraéMble BAPUAHThI pELICHUM;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyalliyu U Ipeiararh IjiaH e€ U3MEHEHHUS],
OOBSACHATH NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHUS) Ppe3ylbTaToOB
NeSATEIbHOCTH, JAaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACITEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(¢u3NYECKOr0 HMCCIEAOBAaHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, M3MEHUBILIMXCS CUTYallUl, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM;

CTaBUTb ce0s1 Ha MECTO IPYroro 4eJoBEKa B XOJE CIOpa WM IUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;
pU3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelieHnu (PU3NUECKUX 3a1ad WU
B YTBEPKIEHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ IPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K konIy 00yuenus B 7 KJjacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIOJB30BaTh  MOHATHS:  (U3MUEecKHMe M XMUMHYECKHUE  SIBJICHUA,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHMIBI (PU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBW)XKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOJEHCTBYIOLIAS
cwia,  aedopManus (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE IBMXKCHHE YaCTHI] BEIIECTBa,
pPaBHOMEPHOE  JBM)KCHHE, HEPaBHOMEPHOE  JIBIDKEHHME, HWHEPLMS,
B3aUMOJICHCTBHE TE€J, PABHOBECHE TBEPABIX TEJ C 3aKPEIUVIEHHOW OCBIO
BpallleHus, TMepeaada MaBJICHUS TBEPIABIMU TENAMH, JKUIKOCTIMU U
razamy, arMocepHOoe JaBjeHUE, I[UIaBaHWE TeJ, NpPEeBpallCHUs
MEXaHUYECKON HHEPruu) MO OMUCAHUIO MX XapaKTepPHBIX CBOWMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE SIBJICHHE;



pacro3HaBaTh MPOSIBJICHHE M3YYCHHBIX (U3MUECKUX  SBICHUM B
OKpY’KaloIlleM MHpE, B TOM uucie (U3UYECKUE SIBJIICHUS B IPUPOJIE:
OPUMEPBI IBWXKECHHS C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW W HEXHBOU
OpUpojsie, ACUCTBHE CUJIBI TPEHHs B NPUPOJIE U TEXHUKE, BIIUSHUE
aTMOC(epHOro JaBJICHMs HA KUBOM OpPraHu3M, IJIaBaHUE PbIO, phlyaru B
TE€JI€ YEIOBEKa, PU 3TOM NEPEBOJIUTH NPAKTUUYECKYIO 3a]a4y B YUYEOHYIO,
BBIJICTISITH CYIIIECTBEHHbBIE CBOMCTBA (TPU3HAKH) (PU3UUECKUX SBICHMUIA;
ONMKCHIBATh U3yUEHHBIE CBOMCTBA TEN M (PU3NYECKUE SIBICHUS, UCIIOJB3YS
¢uznyeckue BeIMUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpeEMS,
yTh, CKOPOCTb, CPENIHAS CKOPOCTb, CUJIa YIPYIOCTH, CUJIA TSDKECTH, BEC
Tena, CWIa TpeHus, JAaBieHue (TBEPAOro Tena, >XHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHWYecKas padoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(UIMEHT TOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KUHETHYECKas M TMOTEHIMaJbHAs SHEPrusi), MpPH ONHUCAHUU IPABUIBHO
TPaKkTOBaTh  (PU3MYECKHM  CMBICI  HMCHOJIb3YEMbIX  BEJIMYMH, HX
0003HAaUEHUA W €IUHULBl (PU3HYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C JIPYTUMU BEJIMYMHAMU,
CTPOUTbH IpaPUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHUS W IPOLECCHI,
WCIIOJIB3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBECHUS pblyara (0i0ka),
«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU
SHEPruM, TpPU HBTOM JaBaTh CJOBECHYI (OPMYJIUMPOBKY 3aKOHa U
3alMUCBIBaTh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3NUECKUE SIBICHMS], TPOLIECCHI U CBOICTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHUKO-OPHUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJIEJCTBEHHbBIE CBSI3H, CTPOUTh 00bsACHEHUE u3 1-2
JIOTHYECKHX ILIAaroB ¢ OMOpoi Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (DU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiath pacu€THble 3ajadyd B 1—2 JeHCTBUSA, MCHOJB3YS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIUYMHBI: Ha OCHOBE aHau3a
YCIIOBUS 33/1a4y 3alHMCBIBATh KPATKOE YCJIOBHE, MOJACTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJIbI U TPOBOAUTH PacuérThl, HaXOIUTh CIPAaBOUYHbBIE
JaHHBIE, HEOOXOJUMBIE JIsl PEHICHUs 3aJ]lay, OLIEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKO BETUYNHBI;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pEHIMTh IPH [OMOILIU
$u3nYECKUX METOOB, B OIIMCAHUU UCCIIEIOBAaHUS BBIACIATH IPOBEPSiEMOE
npeanosioxkeHue  (rumnoresy),  pasaMyaTb W HHTEPIPETUPOBATH



MOJIYYCHHBIA pe3yJbTaT, HAXOJUTh ONIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI IO €T0 pE3yJIbTaTaMm;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
bu3znuecKux CBONCTB TEN: dbopmynrpoBaTh IPOBEPSAEMbIC
MPEANoI0KEHUs, COOUpPaTh YCTAHOBKY M3 MIPEIJIOKEHHOTO 000pYy10BaHu,
3aMHChIBATh XOJI ONBITA U (DOPMYIUPOBATH BHIBOIHI;

BBIIIOJIHATh MPSMbIE W3MEPEHHsI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
00béMa, CcHUIIBI M TEMIEpaTypbl C MCIOJb30BAaHHEM aHAJIOTOBBIX U
M(@pOBBIX MPUOOPOB, 3aMUCHIBATH I[MOKa3aHUs MPUOOPOB C YYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMYUHBI OT
IpPYrol € HCMONb30BAHUEM TMPSAMBIX H3MEPEHHH (3aBUCMMOCTH MYTHU
PaBHOMEPHO ABWXKYIIETOCS Te€Ja OT BPEMEHHM JBUKECHHS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, kauecTBa 00pabOoTKU MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTU OT YJJIMHEHUS MPYKUHBI, BHITAIKUBAIONIECH CUJIBI OT 00bEMa
NOTPYKEHHOM YaCTH TeJa U OT IUVIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIIYOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUM
TJIaBaHUsl TEJ, YCJIOBUN paBHOBECHsS pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOrO0 MCCIEIOBAaHUSA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, Clenysl MNpPeJJIO)KEHHOMY IUIaHy, (UKCUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
MPEJIOKEHHBIX TaOMUIl U TpaduKoOB, JeNaTh BBIBOABI MO pPE3yJbTaTaM
UCCIIEIOBaHUS;

POBOJUTh KOCBEHHBIE HM3MEpEHUs (U3MUYECKUX BEJIMYUH (IJIOTHOCTh
BEILECTBA JKUIKOCTH M TBEPAOrO TENa, CHUJIA TPEHHUS] CKOJIbKEHHS,
JABJICHHE  BO3JyXa, BbITAJKUBAWOIIAs CWia, JEWCTBYIOIlas  Ha
HNOTpyKEHHOE B JKMJIKOCTh Te€J0, KO3((OUIMEHT IMOJIE3HOTO JeHCTBUS
IPOCTBIX MEXaHWU3MOB), CHEeAyd TMPEUIOKEHHON HWHCTPYKUHUU: MpHU
BBINIOJIHEHUM HW3MEPEHHH COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIYUCTISITh 3HAYEHNE NCKOMOM BEJIMYHHBI;

COOJTI0IaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MPU paboTe C JIabopaTOpPHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMWCTB:
BECHl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phIvar, MOJBUKHBIM U HETTOABUKHBIN OJIOK, HAKIIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh TPHUHIMIBI  JCHCTBUS HW3YYCHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOPOM HAa KX ONUCaHUA (B TOM YHUCIE:
MOAIIMITHUKY, YCTPOMCTBO BOAONPOBOJA, THUIPABIMYECKUN IIpECC,



MaHOMETp, BBICOTOMEp, MOPITHEBOM HACOC, APEOMETP), UCIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUECKUX SBICHUA M HEOOXOIUMBIE (PM3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpuUMepbl  (HaXoauTh  MHGOPMAIMI0 O  [pUMepax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HH JIJIs1 oOecreueHrs: 0€301MacHOCTH TP OOpaIeHnH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHS 3/I0POBbS U COOJIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaIOIIIEH Cpesie;

OCYLIECTBJISATh OTOOpP HCTOYHMKOB HH(opmanuu B HHTepHete B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUW U TYyTEM CPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIJCIATH
uHpopMaIMIO, KOTOpasl SIBISETCS MPOTHUBOPEUMBON WM MOXET OBITh
HEJIOCTOBEPHO;

UCIIOJIB30BATh MPH BBHIMOJHEHUU YUEOHBIX 3a/IaHUi HAYyYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrO0  COJACpKaHMs, CIPABOYHBIE MaTepHUabl,
pecypcnl cetu HTepHET, BiIaieTh MpUEMaMH KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBanusi UHGOPMAIIMU U3 OJTHOWM 3HAKOBOUW CUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKU (HU3UIECKOTO COECPKAHUS, B TOM
yucie myOJuYHO JenaTh KpaTKUEe COOOIIEHHsI O pe3yJibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJOBAHUM, TPU HSTOM TPAMOTHO UCIOJIH30BATh
W3YYCHHBIM TOHATUIHBIM ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAlUEH;

IPU BBIMOJTHEHUN YYEOHBIX MPOEKTOB W HCCIENOBAHUNA pacHpenemsiTh
00SI3aHHOCTH B TPYINIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJjadyaMu,
CICAUTh 3a BBINOJHEHUEM TIIJlaHA JEUCTBUIM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIAJ] B  JEATEIbHOCTh  TPYIIbI, BBICTpaUBaTh
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.

K koniy o0yuenus B 8 kijiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIICHHBIM W HEHACHIIICHHBIA TMap, BJIAXHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSS OHEpPrusi, TEIUIOBOW JBUTATENb,
AIIEMEHTAPHBIN AIEKTPUUYECKUH 3apsifl, JIEKTPUUECKOE IOJIE€, MPOBOJHUKHU
Y IUBJICKTPUKH, TTIOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHS (TEIUIOBOE PACUIMPEHHE U C)KaTue, TeIulonepenaya,
TEILNIOBOE PABHOBECHE, CMAYMBAHNE, KAIWJUIAPHBIC SBJICHUA, UCIIAPEHUE,
KOHJIEHCAIUsl, IUJIABJICHUE, KpUCTaun3anus (OTBEpAECBaHUE), KUIICHUE,



Teronepeaada (TerIonpOBOAHOCTb, KOHBEKIINS, U3ITy4YEHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, AEHCTBUS JIEKTPUYECKOIO
TOKAa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJECHCTBUE MATHUTOB, JICWCTBHUE
MarHUTHOTO TOJIsI Ha IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs] UHYKIIWA)
[0 OIMCAHMID HMX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBJICHHE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3UYECKUX  SBICHUNW B
OKpY’XKalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPHUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE U KANWULIPHBIE SIBJIEHUA B MPHUPOJE,
KpUCTaJUIbI B mpuponae, usinydeHue ConHua, 3aMmep3aHue BOIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AICKTPUUECKUE
ABJICHUS B atMocdepe, dIEKTPUUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3emMii, Jpeid MOJI0COB, POJIb MAarHUTHOTO TOJS JJIsS KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE, IPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a1a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PUBHUECKUX
SIBIICHUIA;

ONUCHIBATh U3yUYECHHBIE CBOMCTBA T€H M (PU3NYECKHE SIBJICHUS, UCHOJb3YS
bu3nueckue BeTUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHsi, KOJIMUYECTBO
TEIUIOThI, yJIeJIbHAsI TEIJIOEMKOCTh BEIIECTBA, VyJAEJIbHAas TEIUIOTa
IUIaBJICHUS, YJeJdbHas TeIIoTa NapooOpa3oBaHMs, YIelbHAas TEIuloTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAalllMHbl, OTHOCUTEIbHASI BIAXHOCTh BO3/1yXa, 3JICKTPUUYECKHUU 3aps,
cuja TOKa, SJIEKTPUUECKOE HAmNpsHKEHUE, COMPOTUBIICHHE IPOBOIHUKA,
yIeIbHOE  CONpOTHUBIIEHHME  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOTO  TOKAa), TNpHU ONHUCAHUM MPABWIBHO  TPAKTOBATh
(bU3UYECKUIT CMBICIT UCTOJIb3YEMbIX BEJIWYUH, O003HAUCHUS U €AUHUIIBI
Gbu3MUeCKUX BEIMYMH, HAaXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTUMH BEIUYHMHAMH, CTPOUTH Tpaduxu
M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA T, (U3UYECKUE SIBICHUS M IPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIEC TOJIO)KEHHSI MOJIEKYJIIPHO--KUHETUYECKOU TEOpUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3ULMU MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa Juisl ydacTka LEeNH, 3aKOH
JIxoyns—JleHnia, 3aKOH COXpaHEHMs DJHEpPruy, IIpU DOTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBAa TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX



[IaroB C OMopod Ha 1—2 M3yYeHHBIX CBOMCTBA (U3UYECKUX SIBICHHIA,
bu3nYECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pemiarb pacu€THble 3aJayd B 2—3 JEUCTBUA, MCHOJB3YS 3aKOHBI U
(GopMyIibl, CBs3bIBAIOIUE (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHAIM3a
YCJIOBUSA 3aJlayd 3allChIBATh KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX ISl peUIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (POPMYIIBL,
HEOOXOJUMBbIE il €€ pelIeHUs, MPOBOAUTH PacyéThl M CpPaBHUBATH
HOJIyYEHHOE 3HaUeHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpOOJEMBI, KOTOPbIE MOYKHO pELIMTh IPU [OMOILU
(¢u3NYECKUX METO/OB, MCIIONb3ysd ONHCAHHUE HCCIIEOBAHMS, BBIIEIAThH
IIPOBEPSAEMOE  IPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPsAJKA
IIPOBEIEHNUS HUCCIIEIOBAHUSA, AENAaTh BEIBOBI;

IPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
(¢u3nyeCKUX CBOMCTB TeN (KANWJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEma, TeMrneparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUHM OT I[BETa U3JIydarolle (morjoliaromei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJABI OT TEMIEPATypPbl KUAKOCTU U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3als TEJI U B3aUMOICHUCTBUE
JIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX ITOJIEM TIOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa NMPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA D3JIEKTPOJBUIATENSl MOCTOSHHOTO TOKa): (POpPMYIMpPOBaThH
IpOBepsieMble MPEANOIOKEHNSI, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000py10BaHUSsl, OMUCHIBATH X0/ OIBITa U (POPMYJIMPOBATH BBIBOJIbI;
BBIIIOJHATDh ~ NPSMBIE  U3MEPEHUS  TEMIEPATypbl, OTHOCUTEIBHOMN
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HANPSHKEHHUS C HCIOJb30BAHUEM
aHaJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3MUYECKUX BEJIMYMH, CPABHHUBAThH
PE3YNbTAaThl U3MEPEHUN ¢ yUETOM 33JJaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKON BETUYUHBI OT
IpYyrol C UCHOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJICHUS MPOBOAHUKA OT €ro JUIMHBL, IUIOHNIAAX IONEPEYHOTO
CEYEHUS U yIEJIBHOIO CONIPOTUBIICHUS BELIECTBA IIPOBOJIHMKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHMK, OT HANPSOHKEHHWs Ha INPOBOJHHUKE,
UCCIIEOBAHUE IIOCJIENO0BATENBHOTO M MMApaJUICIbHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAHHE, COOMpPATh YCTAHOBKY U
BBIMOJHATh M3MEPEHHs, CIEays MpeIIoKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3ynapTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOnull U TpaduKOB,
JIeJaTh BBIBOJIBI IO PE3YJIbTATAM MCCIEAOBAHNS;



IPOBOJUTH KOCBEHHBIE HW3MEpPEHHUS (PU3UUYECKUX BEIMUYMH (yAeTbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COIMPOTUBICHHE NPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPHUUECKOr0 TOKA): IUIAHUPOBATh H3MEPEHHs, COOMpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys MPEINIOKEHHON MHCTPYKIIUU, U
BBIYKCIIATH 3HAUCHHUE BEJINYMHBI;

cOOJII0IaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MPHU padoTe ¢ 1abOpPaTOPHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  ACHCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HX ONucaHus (B TOM 4YHCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIIEpMETp,
BOJIbTMETpP, CUETUYHMK OHIICKTPUUYECKOW DHEPTUU, DBICKTPOOCBETUTEIHHBIC
npUOOPBI, HArPEBATEIbHBIE IEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
IPEIOXPaHUTEIH, JIEKTPOMArHUT, HJIEKTPOIBUTATENb TIOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUSA O CBOMCTBaX (M3MYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA WU HU3MEPHUTEIHHBIC
npuOoOpbl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTellb BHYTPEHHEIO
CTOpaHUsl, AJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbl 3JIEKTPUUYECKUX
[EeTNeil ¢ TMOCIeI0BaTENbHBIM U MapaJUIeTbHBIM COSAMHEHUEM SJIEMEHTOB,
pasnuyas yclIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;
OPUBOJUTH  MpUMeEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMeEpax)
IPAKTUYECKOI0 HCIOJB30BaHUsl (DM3MUECKUX 3HAHUH B IOBCEIHEBHOMN
KU3HH JIJIs1 obecrniedueHusi 0€30MacHOCTH TPU OOpalIeHUH ¢ MpUOOpaMu H
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 30POBBS U COOIONCHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpesie;

OCYIIECTBJISTh TMOUCK HH(POpMaUU (PU3NYECKOTO COJAEpKaHUS B
NuTepHeTe, Ha OCHOBE HMMEIOUIMXCA 3HAHUW W NYyTEM CpPaBHEHUS
JIOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACNATH  HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON WIIH MOKET OBITh HEIOCTOBEPHOM;
UCTIONIb30BaTh MPH BHITIOJHEHUH yUEOHBIX 33aJJaHUIl HAyYHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro coAep:KaHMs, CIPaBOYHBIE MaTEpHUAIIBI,
pecypchbl ceti MIHTepHET, BIageTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIIEHUS,
0000mas wHOOPMALIMI0 M3 HECKOJBKUX MCTOYHHKOB (DU3UUECKOTO
COJEpKaHUS, B TOM uYHKcie MyOJUYHO TMPEACTABIATh PE3yIbTaThl
MPOEKTHOM WJIM HCCIIE0BATENIbCKON NEATEIbHOCTH, MIPH 3TOM I'PaMOTHO



UCIIONb30BaTh HM3YUYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKJIATh BBICTYINICHHE MPE3CHTALINEN;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3HUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJICIUTH 3a BBINOJIHEHUEM IUIAHA JEHCTBUU H
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHWBaTh COOCTBEHHBIM BKIIAJl B
NEATEIBHOCTD TPYIIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aAMMOJIEUCTBHUE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(DIUKTHI.

K xonity o0yuenusi B 9 kJjiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIB30BATh TOHATHS: CHCTeMa OTcuéTa, MaTepHalbHas TOYKa,
TPACKTOPHsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, JehopMarius
(ympyrasi, TacTH4ecKasi), TPEHHE, ILIEHTPOCTPEMUTENIbHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3KH, HEHTP TSHKECTHU, a0COJIIOTHO TBEPIOE TEJO,
IIEHTP TSDKECTH TBEPIOTO Tella, PAaBHOBECHE, MEXAaHUUECKHE KOJICOAHUS 1
BOJHBI, 3BYK, WH(PA3BYK W YIbTPA3BYK, DJICKTPOMATHUTHBIC BOJIHBI,
TIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M TaTbHO30PKOCTD,
CIEKTPhI UCITYCKAHMSI U TOTJIONICHHUS, alb(da-, 6eTa- 1 raMMa-u3IIydeHHUs,
U30TOTIBI, SI/ICPHAS DHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHUE, CBOOOIHOEC
najieHue TeJ, PABHOMEPHOE JIBIKEHUE M0 OKPY>KHOCTH, B3aUMOICHCTBUE
TeJ, PEaKTUBHOE JBIKEHHUE, KOJeOaTeNIbHOE NIBIKCHUE (3aTyXarollue H
BBIHYKJIEHHBIE KOJIEOaHHWs), PE30HAHC, BOJHOBOE JIBIIKEHHE, OTPa’KEHUE
3ByKa, MPSMOJIMHEHHOE PACHpOCTpaHEHUE, OTPAKEHHWE U MPEIIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3lIo’KeHHE OEJIoro CBeTa B
CIEKTpP M CJOXKEHHWE CHEKTPaJIbHBIX IIBETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAsI PAJMOAKTHBHOCTh, BOSHHUKHOBEHHE JMHEHYATOrO CHEKTpa
W3ITyYCHHUS) TTI0 OITMCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OITBITOB,
JTEMOHCTPUPYIONINX JaHHOES (PU3NUECKOE SBIICHHUC;

pacmo3HaBaTh MPOSIBICHHE W3YYCHHBIX (U3MYECKHX  SBJICHUH B
OKpyXaromeM Mupe (B TOM 4YHcie (pu3ndecKkue SBICHUS B MPHUPOJIE:
MIPWIUBHI U OTIUBHI, ABMXKEHHUE TIaHeT COTHEYHOU CHCTEMBI, PEAKTUBHOE
NBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHMCMHUYECKHME BOJIHBI, I[YyHaMH, 0JXO, I[BE€Ta Tel,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIOTHYECKOE NEHCTBHE BHIMMOTO,
yIbTPa(UOIECTOBOTO W PEHTTEHOBCKOTO W3IYyYEHUM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, PATAOAKTUBHOC HW3IIyYCHHE
IPUPOJHBIX MHHEPAJIOB, JICHCTBHE pPATMOAKTUBHBIX W3IyYeHUN Ha



OpraHu3M YeJIOBEKa), MPHU ATOM NEPEBOJUTH IMPAKTUYECKYIO 3aJadyy B
yueOHYI0, BBIICIATH CYIICCTBEHHBbIE CBOWMCTBA (NMpU3HAKH) (PU3MUECKHX
SIBIICHUI;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCIIOJB3YS
¢uznyeckue BENUYMHBI (CpEIHSsi W MIHOBEHHAsl CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBI)KEHHMH, YCKOpPEHHE, MEepEMEIEHUE, IMyTh, YIIoBas
CKOPOCTb, CHJIa TPEHMS, CWia YIPYrOCTH, CUJa TSIKECTH, YCKOpPEHHE
CBOOOIHOTO MAaJCHUs, BEC Tejld, HUMIYJIbC TEJa, HMIIYJIbC CHJIBI,
MEXaHW4yecKas paboTa M MOIIHOCTb, NOTEHUWAJIbHAs DHHEPIUs Tena,
IOJHATOrO HAJl NMOBEPXHOCTBIO 3€MJIM, NOTCHIMAJIBHAS DHEPIUs CHKATOU
NPYXKUHBI, KHUHETHYECKas SHEprus, IMOJHAs MEXaHH4YecKas SHeprus,
NEPUOJ U YacToTa KojieOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMJICHUS! CPENbl), IPU ONMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3WYECKUN CMBICH HCHOJIb3YEMBIX BEJIUYMH,
0003HAaUEHUA W €IUHHLBl (PU3HYECKUX BEJIUYHMH, HAXOIUTh (OPMYIIbL,
CBS3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH TpapvKu U3YYEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIHYNH;
XapaKkTepu30BaTh CBOMCTBAa Tel, (U3MUECKHUE SBICHHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUS DHEPTUH, 3aKOH BCEMHPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULUA CHJI, NPUHIMUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOTO U MacCCOBOT'O YHCEI
IpU SJCPHBIX PEAKIMSIX, NMPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTHYECKOE BbIPAKECHHUE;

OOBACHATH (PU3MUECKHE TPOLECCHl UM CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyallui NMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO--CIIEJICTBEHHbIE ~ CBSI3U, CTPOUTH OOBsCHEHHWE U3 2-3
JIOTHYECKHX ILIAaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THhle 3adaud (omMparolmuecs Ha cucteMy u3  2-3
ypaBHEHU), UCTIOIb3YsS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PUINUYECKUE
BEJIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHUS 3aJauyd 3alMChIBATH KPATKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TPOBOAUTH PACUETHI U
OLICHUBATh  PEATUCTHUYHOCTh IMOJYYEHHOTO 3HAuYeHUA (PU3HUECKOU
BEJIMYMHBL;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pEHIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, HCIONb3ysd OMHCAHHUE HCCIIECOBAHUS, BBIIETATH
IIPOBEPAEMOE  IIPEAINOJIOKEHUE, OLEHUBATh IPABHIBHOCTh IOPSAIKA



NOPOBEJCHHUS  HCCIEAOBAaHHUA, JellaTh  BbIBOJbI, HMHTEPIPETUPOBATH
pe3yapTaThl HAOIIOICHUI U OIIBITOB,;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(¢u3nyecKux CBOWCTB Tes (M3y4eHHME BTOpOro 3akoHa HploToHa, 3akoHa
COXPAaHEHHUSl HHEPIHM, 3aBUCHUMOCTh IMepuoja KoieOaHUN NpYyKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJICOaHMH, IPSIMOJIMHEHHOE PacCIIPOCTpaHEHUE CBETA,
pasioKeHue OeJIoro CBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHUs NpeaMeTa B coOMparolei
JAWH3€, HAOMIOJEHUE CIUIOIIHBIX W JMHEWYaThIX CHEKTPOB H3JIyYEHUs):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY W3 UW30BITOYHOrO Habopa
o0opy/nOBaHUs, ONUCHIBATH XOJ  OMbITA W €ro  pe3yJbTaThl,
(GopMyIUpOBATH BBIBOJIBI;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPUI0 MPSMBIX U3MEPEHUM, Ornpenesnss
CpellHEee 3HA4YeHHE U3MepAeMOl BeNMUYMHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(u3mepuTenbHOro Npubdopa);

IPOBOJAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYUH C
UCIIOJIb30BaHUEM TPSMBIX W3MEpPEHUl (3aBUCUMOCTh IMYTH OT BPEMEHU
IpyU PaBHOYCKOPEHHOM JBWKE€HHWU O€3 HayalbHOW CKOPOCTH, IMEpHOja
KOJIe0aHUI MaTeMaTU4YeCKOr0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpakK€HHUsl CBeTa OT yrja MaJeHus U yIyia MpeJIOMIICHUs OT yria
NajJieHus): IUJIAaHUPOBATh HCCIEOBaHHE, CaMOCTOATEIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCUMOCTHU
¢bu3nYecKX BENWYUH B BHUAEC TaOIUIl U TrpadUKOB, JI€JaTh BHIBOJIBI IO
pe3ynbTaTam UCCIEeI0OBaHUS;

IPOBOJUTHh KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIUYMUH (CperHss
CKOpPOCTb M YCKOpPEHHME Teja TMpU PaBHOYCKOPEHHOM JIBH)KEHUH,
YCKOpPEHHE CBOOOJHOTO MAaJIeHUsl, KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHUS! CKOJBXKEHHUS, MEXaHW4eckas pabdoTa M MOIIHOCThb, 4YacToTa M
nepuoa  KojeOaHWi MaTeMaTH4ecKOro U MPYKWHHOTO MAasTHUKOB,
ONTUYECKasi CWJIa COOWpAaroNIe JUH3BI, pPAJUOAKTUBHBIA  (DOH):
IUTAHUPOBAaTh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTaHOBKY M
BBITIOJHATh U3MEPEHMsI, CIIeAys MPEIOKEHHON WHCTPYKIIUH, BBIYUCIATH
3HAa4YCHHE BEJIMYMHBI U aHATM3UPOBATH NOTYyYEHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

cO0JII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
000pyI0BaHUEM;



paznuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepuabHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb aTroMa, HYKJIOHHas
MOJIeJTb ATOMHOTO SJIPa;

XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha WX oOmucaHusi (B TOM 4HCIE:
CIHUIOMETp, IATUYUKHU TIOJOXKEHUS, PACCTOSHUS M YCKOPEHUs, pakera,
9XOJIOT, OYKH, TEPHUCKOI, QoToanmapaT, ONTHYECKHE CBETOBOJPHI,
CTICKTPOCKOT, JIO3UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O
CBOMCTBaX (PHU3UYECKUX SIBICHUA W HEOOXOmuMble (UIHUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMATUYHBIC PUCYHKH MU3YYCHHBIX TEXHHUYECKHUX
YCTPONCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pelIeHUH Yy4eOHO--TIPAaKTHUYECKUX 3a/Jad, ONTHYECKHUE CXEMbl IS
MOCTPOEHUS N300pAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouieil JIMH3eE;
NPUBOAUTh  MPUMEPHl  (HAXOOWTh  HWH(MOpPMAIMIO O  MpUMEpax)
NPAKTHUECKOTO HCIOJB30BaHUs (DM3MUECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH NP O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBBS U COOJIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY’KAIOIIEH Cpe/Ie;

OCYIIECTBIISITh TMOWCK HMHPOpMAIMK  (U3NYECKOTO  COJCpKAHUS B
HuTepHeTe, caMOCTOSTENBHO (HOPMYTUPYS MMOUCKOBBIN 3allpoC, HAXOIUTh
NyTU ONpeesieHUs] JOCTOBEPHOCTH MOJIyY€HHON MH(OpMalMM Ha OCHOBE
UMEIOIINUXCS 3HAHUM U JTOTIOJTHUTEIbHBIX HICTOYHUKOB;

MCTIONIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33a/laHUil HAy4YHO--TIOMYJISPHYIO
auTepaTypy  (pu3mMUeckoro - coaepKaHHs, CIPaBOYHBIE MaTEPHAIIBI,
pecypcbl cet MHTepHeT, BlageTs mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha OCHOBE
uHPOpMAIIMU W3 HECKOJIbKUX HCTOYHHKOB (DU3MUECKOTO COJEpIKaHus,
MyOIMYHO TPECTABIATH PE3YIbTAThl MPOSKTHOW WU UCCIIEI0BATELCKON
NEeATEeTbHOCTH, TPU OTOM TPAMOTHO  HUCIOJIb30BaTh  W3YYEHHBIN
MOHATUUHBIA ammapaT W3y4aeMoro pasaeia (U3NKA U COMPOBOXKIATH
BBICTYIUICHHE TIpEe3eHTalell ¢ y4€TOM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kourposbnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmorexa [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hpupode https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETHAMHBL https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJI ITO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBrKeHre 1 B3aUMOICMCTBUE YACTHUIL 5 1 bubnmoreka [JOK
' BEIlIECTBA https://m.edso00.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHRIC COCTONIIA Bemectsa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl
bubmuoreka [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 (una. Brer o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazmeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBineHus TBEPAbIMUA 3 bubnnorexka [HOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaperine KuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOE AapCHIe 0 https://m.edso0.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro nio pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHepIrus
bu6mmorexa [IOK
>1 Pabora i MomHOCT® 3 ! https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckas oneprits 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne n/m P Konrpouabusie IlpakTHueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. TensioBbIe IBJICHUSA
. bubnuotexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bubmuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
UICKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM nmudpoBLIe
Ne n/m P Konrpouabusie IlpakTHueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmorexa [IOK
1.1 10 1
OITHCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumMmouneiictBue e 20 1 3
MOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBI COXPAHCHIT https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. Mexanndeckue KoJe0aHNS H BOJHBI
bu6mmoreka [IOK
2.1 M o 7 3
CXAHMHICCKHC KOTCOAHIT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnyecKne BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Paszgea S. KBanToBbBI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JIepHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bub6nuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 ®dusuka — Hayka o npupoze. SBnenus 1
MIPUPOJIBI

2 duzndeckue siBICHUS 1
dusnuecKkre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenosanue "M3mepenue

4 TEMIIEPATYPHI IIPU NOMOIIH KUIAKOCTHOTO 1 1
TEPMOMETpA U JaTYUKa TeMIepaTyphl"

5 MeTtopl HayuyHOTro no3Hanud. Onucanue 1 bubnnorexka [JOK
(bU3MYECKUX SIBICHUN C TIOMOIIBIO MOJeTNei https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenonanue "lIpoBepka runoTessl:

6 JAJIbHOCTb MOJIETA MIapUKa, TYHIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
7 IOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE 1 bubnnorexa [IOK
P P https://m.edsoo.ru/ff09fe0a
BelIecTBa
8 JIBr>KeHrEe YacTHI] BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHHSI BELLIECTBA

OcobenHoctTu arperaTHbix COCTOSTHUH BOJBI.

11 O6006menue no pazaeny «llepBoHadanbHbIC Et?fs?ﬁr?iciigroulllff 020378
CBEJICHHS O CTPOCHUHU BEUICCTBA
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnuorexa [JOK
13 CKopocTs. EMHHLEL CKOpOCTH https://m.edsogru/ff0a079c
14 Pacyer myTu 1 BpeMeHH BHKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — Mepa HHEPTHOCTH Tell ngg;ﬁf;igﬁ}; 020c10
16 [InoTHOCTH BemecTBa. PacyeT macchl u bubmuorexa [JOK
o0beMa TeJja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHaf{ paborta «Onpeaenenue
IJIOTHOCTHU TBEPIIOTO TEa
18 Pemenue 3amaa mo treme "[lmoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnast padora «13yuenue
20 3aBUCUMOCTH pacTskeHHs (edopMariin)
MPYXUHBI OT MIPUJIOKEHHOHN CHITBD)
21 SBnenune Tarorenus. Cuma TSHKECTH
CBs13p MEXly CUIION TSKECTH U Maccoi
22 tena. Bec Tena. Pemienue 3aga4 no reme bubmmorexa [IOK
"Crita TskecTir" https://m.edsoo.ru/ff0al778
23 Cuia TsSKeCTH Ha APYTUX IJIaHeTaxX. bubnmoreka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

du3nyecKue XapaKTEpPUCTUKHU TUIAHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Hsmepettite cu. JlamoMeTp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HAlPaBJICHHBIX 10 bubnmoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay no teme
"PaBHonelicTByromas cri"
28 Cuna tpenus u e€ Buasl. Tpenue B npupoae bubnnorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3ydeHue
29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHUS OT bubnnorexka [JOK
CWJIBI JJaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3agad Ha onpenenexHue
PaBHOJICHCTBYIOIIEH CUIIbI
Pewenue 3anau no remam: «Bec Tenay,
31 «['padmueckoe nzobpaxxkenue cuin», «Cunby, Bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHast pabota mo Temam:
32 «MexaHnueckoe ABMKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHIIbI»
Hasnenue. CriocoObl yMEHBITICHUS U bubnnorexa [HOK
33 YBEIIMUECHUS JABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasa. 3aBUCMMOCTb JIABJICHHS ra3a bubnmoreka [JOK

OT 00bEMa, TEMIEPATYPHI

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBieHust TBEPABIMU TEJIAMH, bubmumorexa [IOK
SJKUOKOCTSIMHU U razaMu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHHE B AKUJIKOCTH U T'a3e, BBI3BAHHOE bubnnoreka [JOK
JIEACTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amgad no treme «J/laBienue B bubmuorexa [JOK
SKUIKOCTH U rase. 3akoH [lackamisy https://m.edsoo.ru/ff0a2826
bubnnorexka [JOK
38 Coobwaiompecs cocynsl https://m.edsocI)_Fru/fan2970
39 IM'uapaBnuueckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiHeBO )KUAKOCTHBIN
Hacoc
41 ATtMmocdepa 3eMiu ¥ IPUUUHBI €€ bubnnorexka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue Eggs?;;?:;zggﬁf 0a2b5a
43 Nsmepenne armocdeproro napnenus. OnbIT bubnmnoreka [JOK
Toppuuennn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JABJICHHS OT bubnmoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubmuorexa [JOK
Ha Pa3Iu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme " AtmocdepHoe
napieHue"
47 JleficTBHE XKUJIKOCTHU U Ta3a Ha MOTPYKEHHOE bubnmoreka [JOK
B HUX TeJ0. ApXHMeI0Ba CUila https://m.edsoo.ru/ff0a3276
48 Jlaboparopnast pabora «Onpezaenenne bubnnorexa [JOK

BBITAJIKUBAIOLLEH CHIIBI, JEMCTBYIOLIEN HA

https://m.edsoo.ru/ff0a33fc
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TCJIO, IIOTPYKCHHOC B JKUAKOCTL»

JlaboparopHnast pabota 1mo Teme
«MccrnenoBanue 3aBUCUMOCTH Beca Tella B

bu6mmoreka [IOK

49 BOJIE OT 00bEMA MOTPYKEHHOH B KUAKOCTb 1 https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [IOK
S0 Hlnapatte Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpyrpoBaHnue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U 1
onpeeneHue e€ rpy30mnoaIbLEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubmmorexa [TOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 KonTponbHas pabota mo Teme «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEN U Ta30B»
bu6mmoreka [IOK
>4 Mexareckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MonmHocTs. EuHHIEL MOIIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienopanue "Pacuyér MOIIHOCTH, 1
pa3BUBaeMOM P NObEME O JiecTHULE"
57 [Ipocteie Mexanu3msl. Peryar. PaBHOBecue
CHWJI Ha pblyare
Prryaru B TexHuKe, OBITY ¥ IPUPOJIE.
58 JlaGopatopnast pabora «};/ICCHF;I{I())BEIHI/IG 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHUS pblyara
59 Pemenue 3anau o teme «Y cloBus bubmuorexa [JOK

PaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddutmenT monesnoro neicTBus

60 MexaHu3ma. Jlaboparopnas pabota 1 0.5
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»
61 Pemenue 3amad mo teme "Pabora, 1 bubmunorexa [JOK
MotHocTb, KIT/T" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunetnueckas u 1 bubnunorexka [HOK
MOTEHIMAIbHAs SHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIbHOE ONPEACIICHUE
64 U3MEHEHUS KHHETUUECKOU M OTEHIMAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HAKJIOHHOM TJIOCKOCTH"
65 KonTponbnas pabota o Teme «Paborta u 1 1
MOILHOCTb. DHEPIUsI»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnnorexka [JOK
TeMme "MexaHndeckoe aBukeHne" https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o
67 teme "JlaBneHue TBEPABIX TN, KUIKOCTEN 1 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PezepHblil ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabota. MomHocts. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYIT 1
3 Mopaenu TBEPIOTO, )KUIKOTO U 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO, KHUJIKOTO U
4 ra3000pa3HOro COCTOSHUH BEIIeCTBa Ha 1
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU
bu6nuorexa LIOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacuiupeHue u cxaTmue 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTbIO TEIJIOBOTO JIBUKEHUS YaCTHUIL
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubnuorexa LIOK
BHYTPEHHEHN SHEPIUU https://m.edsoo.ru/ff0a5c60
bubnmoreka [JOK
10 Bunpr Teronepenaun 1 1

https://m.edsoo.ru/ff0a6412



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

VYpoxk-konpepenuus "[IpakTuyeckoe

11 MCIOJIb30BaHUE TETJIOBBIX CBOWCTB BEUIECTB bubmmorexa LIOK
H | https://m.edsoo.ru/ff0a65c0
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KonuuectBo TEIIOTHL. Y A€ibHAS bubmmorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TemnooOMeH U TEMIO0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopatopHas pabora "HUccnenoBanue
14 }IBJ'IeIfI/IH TI;HJ'IO(I:GMGHB. MIPU CMEIIMBAHUT bubmorexa [IOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbBI
Pacuer xonmuecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUISl HATPEBAHMS TEJa U BBIAEISEMOr0 UM
MIPH OXJIAXKICHUHU
16 Jlaboparopnast pabota "OnpeneneHnue bubnmnoreka [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIIMBA. Y IelbHas TEIIoTa bubmuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE
18 KPUCTALIIMUECKUX TeNl. Y aenbHas TeIUIoTa bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopuas pabota "Onpenenenue bubnmnoreka [JOK
YAETbHOM TEIUIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHACHCAIHSL. bubmuoteka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. YneapHas Tennora
21 napooOpazoBaHMs U KOHJICHCAIIUH. bu6nuorexa [IOK

3aBUCUMOCTh TEMIIEPATYphl KUIIEHUS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/ff0a786¢
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22

BrnaxnocTs Bo3ayxa. JlaboparopHas pabota
"OmnpeneseHue OTHOCUTEIbHOU BIAXKHOCTH
BO3ayXxa"

bubnuoreka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHne BIaXKHOCTH
BO3/yXa

[TpuHIIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. /[Burareiab BHyTPEHHETO
CrOpaHus

KIIJI TenmoBoro aurarens. TemnaoBbie
JIBUTATENIH U 3aIIUTa OKPYKAIOIIEH cpe/bl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U IIPEBPALLICHUS] SHEPTUU
B TEILIOBBIX IpoLeccax

27

28

29

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO Teme
"TerutoBble gBieHUA. 3MeHeHnE
arperaTHBIX COCTOSIHMH BeriecTa"

KontponsHas pabora o teme "TenoBsie
ABJIeHUs. 1I3MeHeHune arperaTHeIX COCTOSIHUM
BemecTna"

DnekTpusanus tei. J[Ba poaa
AIEKTPUUYECKUX 3aPsI0B

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a83f2

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a86ae

30

31

32

Ypoxk-uccienopanue "DiaeKTpuzanus Tei
WHIYKIWEH U IIPU CONTPUKOCHOBEHNH"
B3aumopeicTBue 3apsyKEHHBIX Tell. 3aKOH
Kynona

Onektprueckoe nose. HarpsxkeHHOCTh
aneKkTpudeckoro nois. [Ipuamn
CYIIEPIIO3ULIMU DJIEKTPUYECKUX TOJIEH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpuueckux 3apsiioB.



https://m.edsoo.ru/ff0a7628
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DOneMeHTapHbIi 3apsia. CTpoeHue aroma

34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bubnmnoreka HOK
COXPAHEHUS JIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubnmoreka [JOK
AJIEKTPUYECKUX 3apsia0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIOBUS €r0
36 cymiecTBoBanus. IcTOUHUKH buGnuorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa LOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPUUYECKOTO OIS Ha IPOBOTHUKH U 1
TUBJIEKTPUKN"
39 DNEeKTPUUECKUN TOK B METAJUIAX, KUIKOCTSIX bubnnorexa [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbBIE YaCTH
41 Cuna Toxka. JlaboparopHas pabota 05 bubnnoreka [JOK
"N3mepeHue 1 peryiupoBaHHe CUJIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHnas pabota "H3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
PETyJIMPOBaHHUE HATIPSDKCHUS
43 CornpoTuBiieHHE POBOAHUKA. Y ACIIBHOE bu6muoreka [IOK
CONIPOTUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHMOCTH
44 3JIEKTPUYECKOIO COIPOTUBIICHUSA 1 bubnuotexa [JOK
MPOBOJHUKA OT €T0 JUIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
IIONEPEYHOr0 CEUYEHUs U Marepuana”
45 3aBUCHMOCTD CHJIBI TOKA OT HANPSHKCHHS. bubnuorexa [JOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
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3axon OMa aJ1s yyacTKa Lenu

https://m.edsoo.ru/ff0aad44a

Jlaboparophast pabota "HcciaenoBanue
3aBUCHMOCTH CHJIBI TOKA, UJIYILLErO Yepe3

bu6nmmoreka [IOK

46 pEe3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U apaslieIbHOE
COETMHEHUS IPOBOIHUKOB
Jlaboparopunas pabota "IIpoBepka npaBuia
48 CJIOYKEHUS HAIPSKEHUN MTPU bubnmoreka [JOK
MOCJIEI0BATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlaGopatopnas padota "IIpoBepka npaBuia
49 VISt CiJ'ILI I;OKa ipn HapaHJP;eHBI:IOM ’ bromiorexa LIOK
| https://m.edsoo.ru/ff0aadle
COEZIMHEHUH PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHue 3akoHa Oma bubnuoreka [IOK
JUISL Pa3JIMYHOrO COCTMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubnnorexa [JOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124
59 Jlabopartopnast pabora "Onpenenenue bubnuotexa [JOK
paboThI U MOLTHOCTH JIEKTPHUUECKOrO TOKA" https://m.edsoo.ru/ff0ab3e0
DeKTpuYecKre Henu U NOTpeOUTenn
53 aNeKTpuyecKkoil sHepruu B ObITy. KopoTkoe bubmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMBIKaHUC
[ToaroroBka Kk KOHTPOJIBHOU paboTE MO TeEMe
54 "DeKTprUecKue 3apsabl. 3apsyKEHHbIE TENa bubnmnoreka [JOK
U UX B3auMoaeucTBus. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
55 KonTponpHas paboTa mo Teme bubnmoreka [JOK
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"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tea
U uX B3aumoaencTus. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 ITocTossHHBIC MAarHUTHI, UX B3aUMOJICHCTBIE
57 Ypok-uccnenopanue "M3ydenue nonei 1 bubnmoreka [JOK
MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1mojie. MarautHoe nosie 3eMiIu U bu6nunoreka [JOK
€ro 3HaveHue I )KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarHuTHoe nose
59 AIEKTPUUYECKOTO TOKa MarHuTHoe 1mose bubmmorexa [JOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMmeHeHue IeKTPOMArHuTOB B TEXHUKE.
60 JlaGoparopnas padora "M3yuenue neiicTBus 0.5 bubnnorexa LIOK
PaTOpHai p i " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha MPOBOTHUK C TOKOM
DNeKTpoABUTATEIb IOCTOSIHHOTO TOKA.
Hcnons3oBanue 3neKkTpoaBUrareneii B
. bubnuoreka [{OK
61 TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpyrpoBaHue u
n3ydeHue paboThl dJEKTpoABUTATENS"
62 OmnsiTel Dapanes. 3aKOH AIEKTPOMarHUTHOU
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CriocoObl MOTydeHUs
63 AIIEKTPHUECKON PHEPTUHU. DIEKTPOCTAHITUH
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOJILHOM paboTeE MO TeMe
"DNeKTpUYEeCKNe U MarHUTHHIE SIBJICHUSA"
65 KonrponsHas padora no reme bubnuorexa [IOK

"DJIeKTpUUECKUE U MAarHUTHBIE SIBIICHUS"

https://m.edsoo.ru/ff0acb14
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PezepHblil ypok. Pabora ¢ Tekctamu 1o bu6mumoteka [JOK
66 1
teme "TeroBsie siBieHus" https://m.edsoo.ru/ff0acc5e
67 PesepsHslil ypok. Pabora ¢ TekcTamu 1o 1 bubmuoreka [IOK
teMe "[loCcTOsHHBIN 31eKTpUuYecKuil ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. Pabora ¢ TekcTamu mo 1
Teme "MarauTHeble siBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 2 14.5
9 KUIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsbl
1 Mexanunyeckoe nBrxeHre. MarepuaibHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIIMHEMHOE JBUYKEHUE 1 bubmmorexa [JOK
P P s https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsAMOIUHENHOE ABUKEHUE. 1
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh
5 [IpsamosinHEeHOE PaBHOYCKOPEHHOE 1 bubnnoreka [HJOK
JBUOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO JBMXKEHHS. ['paduk 1

CKOpPOCTH



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
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JlaboparopHnas pabota "OnpeneneHue

7 CKOPEHHUsI TeJa IPU PaBHOYCKOPEHHOM bubmorexa LIOK
YEROP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH
8 CBobOomHoe manenue tei. OneiTel [anmnes
PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
9 [Tepuo IE ‘IaC’fOTa obpa eHH;IpJ};jI{HeI?IHa;I " bubmorexa HOK
puo patt ' https://m.edsoo.ru/ff0ae176
yIJ0Basi CKOPOCTH
10 LleHTpOCTpEeMUTENBHOE YCKOPEHHE
. bubnuorexka [JOK
11 IT H .B
CPBLIHL SAKOH HIPIOTOHA. BEKTOp CHitl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAsA cHta https://m.edsoo.ru/ff0ae72a
. bubmuoreka [JOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha IpUMEHEHNE 3aKOHOB bubnnoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlaGopaTtopHnas pabota «OnpeneneHue bubmuorexa [JOK
JKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Chua Tpens https://m.edsoo.ru/ff0af738
bu6mmorexa [IOK
19 P C
elIeHne 3a1a4 1mo TeMe «Cura TpeHUsD https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabora "Onpenenenue bubnnorexka [HOK
20
Kod(uImenTa TpeHus CKOJIbKCHHS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo teme "3akonsl HeroToHA. bubmuoreka [JOK
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Cuia ynpyroctu. Cuna tpenus”

https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aKOH BCCMHPHOT'O

bu6mmoreka [JOK

22
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "J[BIKeHHE TET BOKPYT

23 rpaBuTannoHHOro 1eHTpa (ConHeyHas
cucrema). ["amaktuxu"

24 Pemenue 3amau mo reme "Cuiia TsKeCTH U bubnuorexa [JOK
3aKOH BCEMHUPHOTO TATOTEHUA" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTh u meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHON TOYKH.

26 AoOcomoTHO TBEPIOE Teno. PaBHOBecHe bubnunoreka [JOK
TBEPJOTO TeJIA C 3aKPETUIEHHOW OChIO https://m.edsoo.ru/ffOafe36
BpaleHus

27 MowmenT cuisl. LleHTp TsbxecTn

28 Pemenne 3amau mo reme "MOMEHT CHUJIBL. bu6mmoreka [JOK
Lentp TsKeCcTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

29 "MexaHUYeCKO€e IBIKEHUE bubnnorexa [IOK

y | ' https://m.edsoo.ru/ff0b0408
B3aumopeiicTBue Ten
KonTpomnpHas pabota mo Teme
30 "MexaHUYeCKOe IBIKEHUE bubmmorexa [TOK
. | ' https://m.edsoo.ru/ffOb06ec
BaumoneiictBue Ten
Nmnyinbce Tena. Ummynbe cuibl. 3aK0H
31 COXpaHEHHUsI UMITYJIbca. YTIPYroe u bubmorexa HOK
P Y o pyT https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMOICHCTBUE
39 Pemenne 3ama4 no teme "3akoH coxpaHeHUs bubnmoreka [JOK

uMnyabca"

https://m.edsoo.ru/ff0b096¢c
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VYpoxk-kordepenuus "PeakTuBHOE ABMKEHHE

33 "
B IIPUPOJIE U TEXHUKE
bubmuoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/F0b0agA
35 Pabota cuiibl TSXKECTH, CHIIBI YIIPYTOCTH U bubnnoreka [JOK
CHUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKCHHUH TeJa 110 TOPU30HTATBHON
MTOBEPXHOCTI
37 Cas3b sHepruu u padoTsl. [loTeHnanbHas
SHEprus
Kunernueckas sneprus. Teopema o bubnuorexa [JOK
38 .
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHECHHSI SHEPTUU B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubnnorexka [JOK
COXPAHEHUSI SJHEPTUNY https://m.edsoo.ru/ff0b12fe
41 KonebarenpbHoe TBMKEHHUE B €TO bu6mmorexa [IOK
XapaKTEPUCTUKH https://m.edso0.ru/ff0b1858
42 3aryxatomue konebanus. BeiHyX1eHHbIE bubnuorexa [IOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 Marematuueckuil 1 NIpyKUHHBIN MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb IIEPUOJIA
44 Kfne6aHHﬁ OHT KECTKOCTHU MIPYKUHBI U ﬁacfm bubmmorexa [JOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpaiieHue 3HEPTUN IPU MEXAHHYECKUX
KoJIe0aHUsIX
46 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
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YacTOThI U IeproJia KojaeOaHUi MPYKUHHOTO

https://m.edsoo.ru/ffOblaec

MasiTHUKa»
Jlaboparopuas pabota «IIpoBepka
47 He3aBI:/ICHhIZOCTHpHC noaa Ifoneé)aHHﬁ rpysa bubmmorexa [JOK
P py3a, https://m.edsoo.ru/ffob197a
MIOJIBEIIICHHOTO K HUTH, OT MAacChI Ipy3a»
Mexanundeckue BoJiHbL. CBOMCTBA
48 MeXaHU4YecKuX BOJH. [IpoonbHbIe U bubmmorexa [JOK
P https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIC BOJTHBI
49 Ypok-koHpepennus "MexaHUYecKnue BOTHBI
B TBEpAOM Tene. CelicMuueckue BOIHbI"
50 3ByK. PacmipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHUYECKHI pe30HaHC
53 VYpoxk-koHpepenuus "YapTpa3ByK u bubnunoreka [JOK
uH(ppa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "3akoHbI coxpaHeHHUsl. MexaHnueckue bubmmorexa [JOK
PAHCHID. https://m.edso0.ru/ff0b25f0
KOJIeOaHMS U BOJIHBI
KonTtponbHas pabora o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KoueOaHus u
BOJIHBI"
DJIEKTPOMArHuTHOE MOJIE. bubnnoreka [HOK
56
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
58 Ypok-konpepennus "llkana bubnnoreka [HOK

SJICKTPOMArHUTHBIX BOJIH. Hcnonw3oBaHue

https://m.edsoo.ru/ffOb2fe6
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AJIEKTPOMATHUTHBIX BOJIH ISl COTOBOM
cBs3n"

VYpok-uccnenosanue "M3ydyeHne cBOICTB

bu6mmoreka [IOK

59 AJIEKTPOMATHUTHBIX BOJIH C TTOMOIIBIO
p | https://m.edsoo.ru/ffOb2c6e
MoOuIBHOTO TenedoHa
50 Pemenue 3aa4 Ha onpezieieHUue YacTOTHI U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI
61 DJIeKTpOMarHuTHas Ipupoja CBeTa. bubnuorexa [JOK
Cxkopoctb cBeTa. BoaHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonunenHoe
62 actpocTpaHneHue csera. 3arMenus CoiHIa U bubmmorexa [JOK
pactpoctp ' https://m.eds00.ru/ffob3658
Jlynsl
3akoH oTpaxeHus cBera. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aK0OHA OTPAKEHUS bubmmorexa [IOK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomienne cBera. 3aKOH NPEIOMIICHUS bubnnorexka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonp30BaHMe MOTHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKCHUSI B ONTHYECKUX CBETOBOJAX
JlaGopaTtophast pabota "HcciaenoBanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHUSI CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHULE "BO3AyX-
crexio""
VYpok-koupepennus "Mcrnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
68 JIunzel. OnTrUyeckas cuia JIMH3bI bubnmoreka [JOK
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https://m.edsoo.ru/ffOb3f2¢c
bubmuoreka [JOK

69 [TocTpoenue n3o0pakxeHUi B TMH3AX httos://m.edsoo.ru/foba4da
JlabopaTtopHas padora "Ompeneieaue
70 (bOKyEHorE pachOﬂHHﬂ u OII)'ITHHGCKOﬁ CHJTBI bubmmorexa [JOK
5 https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
7 Ypok-koH(pepenmus "OnTuaeckue TNH30BbIC bubnuorexa [JOK
npuoopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubamorexa LOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "ledexrs 3penus. Kak
COXpaHUTb 3peHue"
Paznoxenue 6enoro ceera B ciekTp. ONBITHI
74 Herorona. CnoxxeHue crieKTpajabHbIX [[BETOB. Bubmmorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pa3JI0kKEHUIO OENOro CBEeTa B CIEKTP U bubnuorexa [JOK
BOCIIPUATHUIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHUH uepe3 BETOBbIe (hUIbTPHI"
VYpoxk-npaktukym "BoiHOBBIE CBOMCTBA
76 CBeTa: JAMcIepcus, HTeppepeHns U
mudpaxus'
77 OmneiTel Pesepdopa v mianeTapHasi MOJIEb bubnnorexka [HOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Moaens aroma bopa
79 Hcnyckanue v mOrionieHrue CBeTa aTOMOM. bubnnorexka [HOK
KBanTsl. JInHeluaTbie crieKTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnroneHue ciekTpoB bubmuorexa [JOK
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ucIycKkaHus" https://m.edsoo.ru/ff0c1550

81 PagnoaxTuBHOCTE U €€ BUIBI bubmorexa [IOK

https://m.edso0.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykinonnas bubnunoreka [HOK
MOJICITh https://m.edsoo.ru/ff0c18ac

83 PangnoaktuBHbBIE IpeBparieHus. M30Torsr ftilfsj?;l;?:cli(szgroulllff oclald

84 Pemenne 3agau o teme: "PagnoakTUBHEIC bubmuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana

86 Ypok-koH(pepenus "PagnoakTuBHBIC bubnunoreka [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bu6nuoreka [IOK
3aps0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3M aTOMHBIX sijiep. CBsA3b MacChl bubnnorexka [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ama4 o teme "SnepHbie peakiuu"

90 Peakuuu cunTtesa u nenexus saep. bubnuotexa [JOK
Ucrounuku sneprun ConHua U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus "AnepHast sHEpPreTUKA.

91 JlericTBUA paliOaKTUBHBIX W3JIYYEHU Ha
JKUBbIE OpraHU3Mbl"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DJIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJleKTpOoMarHuTHeIe BOJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

93 KonTtponsHas pabota o Teme

"DEeKTPOMarHuTHOE TMOJIE.
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DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE
sBjeHus"

[ToBTOpenue, o606meHue. JlabopaTtopHbie

bu6mmoreka [JOK

94 1 1
pabotsl o kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600IeHNE. Permenue

95 ACYETHBIX U KAYECTBEHHBIX 3aa4 10 TEME 1 bubmorexa [IOK
E) " 8 https://m.edso0.ru/ff0c2572

TenoBbIie MPOLIECCHI
IToBTOpeHue, 0600IIeHNE. Perenue

96 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa [TOK
P o 8 https://m.edsoo.ru/ff0c2a22
"KIIJI TermoBsIX aBurarencii”

[ToBropenue, 0600menue. Pemenne

97 aCUEeTHBIX M Ka4EeCTBEHHBIX 3aJ1a4 II0 TEME 1 bubmmorexa LHOK
P https://m.eds00.ru/ff0c2b30
"KII/I anextpoycTtaHoBOK"

08 [ToBTOpenue, o600meHne. JlaboparopHbie 1 1 bubnunoreka [JOK
pabotsl o Kypey "CBeToBbIe siBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 0600meHue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpPaHEHUS B 1 bubnnorexa [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAaHUKE

100 [ToBTOpenne, 0600meHue. Pabora ¢ 1 bu6mmorexa [IOK
texcramu 1o TeMe "Koiebanusa u BoiHb!" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6ob6menue. Padora ¢ 1 bubnmoreka [JOK
TekcTaMu 110 TeMe "CBeTOBEIE ABJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 06o0meHue. Pabora ¢

102 TekcTamu 1o teMe "KBaHTOBas U siiepHas 1
¢duzuka"

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 8 knacc/ [lepoimkun A.B., O6111eCTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkiinonepHoe o61ecTBo «31aTenbeTBoO
«IIpocernienue»

» Gusuka, 7 knacc/ [epeimkua A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkiinonepHoe o01iecTBo «31aTenbcTBO
«IIpocsenienne»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61iecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «/J[PODAY»; AKIIMOHEpHOE 00IIECTBO

«M3parensctBO «lIpocBemenne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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