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MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOoBHE OCHOBHOIO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom ¢eaepaibHON pabouel mporpaMMbl BOCIIUTAHUS U
Konuenuun npenoaaBanus yaeOHoro npeamera «Duznkay.

Conepxkanue mnporpamMmbl 10 (QH3MKE HampaBlIeHO Ha (opMHUpOBaHUE
€CTeCTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYAIOIIUXCA M OPraHM3aLUI0 H3yYCHHS
¢u3MKN Ha AESITENbHOCTHOM OcHOBe. B mporpamme mo Qusuke y4dMTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX INPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpHYIO MOCIe0BaTENIbHOCTD
U3y4eHHUs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS HPEIMETHOTO COJICpKAHUSA U
yu4€Te BO3pacTHBIX 0COOEHHOCTEH 00ydaronIuXCsl.

[IporpaMma mo Qusuke paszpaboTaHa € LEIbIO OKAa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHUU pabouel MporpaMMBI 10 y4eOHOMY IIpEeIMETY.

dusnka ABISIETCA CUCTEMOOOPA3YIOUIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (HU3UYECKHE 3aKOHBI JIE)KaT B OCHOBE IIPOIECCOB U
SABJICHUH, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (PU3UUECKOM
reorpaduell, BHOCUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpas3lpl MNPUMEHEHHS HAyYyHOTrO METOo/a
MO3HAHUS, TO €CTh CII0CO0a MOJTy4eHHs! TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 IMMaBHBIX 3a7a4 (pU3HUECKOro oOpa3oBaHHs B CTPYKType OOIIEro
o0pa3oBaHHs COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4yarouIuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpEAINoiaraeT OBJIAJECHUE
CIICAYIOUIMMH KOMIIETEHTHOCTSAMH, XapaKTepU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPNPETHPOBATH  JAaHHBIE W  HCIOJB30BaTh  Hay4yHbIE
JI0Ka3aTeIbCTBA JJIsl TIOJTYYECHHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBaHusi yueOHOro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®@exepanuu, peamu3yrOIIMX
OCHOBHBIE  00I11e00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKAEHHOM pelieHueM



Komnernn Munucrepcersa npocseienust Poccutickoid @enepanuu (MpoToKoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHHUE HHTEpeca W CTPEMJICHHS OOYYaloOIMIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS U (popMHpOBaHHE
HCCIICIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHI;

pasBUTHE  MpEACTaBIEHHH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHANILHOM JIeATEIBbHOCTH, CBI3aHHON ¢ (PM3UKOM, MOArOTOBKA K
JaJbHENIIeMy 00yYeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHe 3THUX TIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOSHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHUS C
UCITIOJIb30BAHUEM IOJTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELICHUs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MOJIeIIeH, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIC SBJICHUS U BBITOIHATH OMBITHI,
nabopaTopHble paOOTBI U DKCIEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaHUS,
BKJItOUYasi THPOPMAIMIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE HH(POpMAIUY;

3HAaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeNbHOCTH, CBA3aHHBIMU
¢ (Qu3MuKOi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHust OTBOAUTCS 235 yacoB: B 7 Ki1acce — 68 yacoB (2 vaca B HefIeN0), B 8
KJacce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 99 vacos (3 yaca B HENEIIO).

[Ipennaraemslii B mporpamMmMe mno (usmuke nepeueHsb J1adbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTeNb JeJaeT BbIOOp MPOBEICHUS



71a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYATbHBIX OCOOEHHOCTEN
00y4aromuxcsi, CIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OuU3znyEcKUe SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Duznyeckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKH HW3Y4alOT TPUPO.Y.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAHMS: HAOJIOJIEHUE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUINOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUM C TIOMOIIBIO MOJICTICH.

Hemoncmpauyuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHI U MPoLEypa NPSIMBIX U3MEPEHHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MpUdopa.
2. N3mepeHune pacCTOAHUN.
3. Hsmepenue oO0bEéMa XKUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MaybIX TeEl.
5. M3mepenue Ttemmeparypbl MpPU NOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JlaTYMKa TEMIIEPATYPBI.

6. IIpoBeaeHue nccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
IyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne yactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSAX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysum.
3. HaGmonenue  siBneHuid,  OOBACHAIOMIMXCS  MNPUTSDKEHHEM WK
OTTAJIKUBAHUEM YaCTHIL] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAHUEM

dboTorpadmuii).
2. OnbITHI IO HAOTIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh NPU HEPABHOMEPHOM BUKEHUHM. Pacuér myTtu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMmoaencTBHe Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnotHocTe BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IWHHULIE
o0BbEMa BelecTna.
Cuna Kak XapakTepHCTHKa B3auMoaeicTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3aMMOJIEHCTBHH TEJL.
5. CpaBHEHHME Macc MO B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuwie pabomul u onvimul.
1. OmpezneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJbXKEHHUS Opycka WM IIapuKa o
HAKJIOHHOUW IUIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb pacCTsDKEHUA (AeopMaliim)
MPY>KUHBI OT MTPUII0KEHHON CUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKUIAKOCTEH 1 ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHUSI ra3a OT o0BbEMma, TemmepaTyphl. llepemaua naBieHus
TBEPIBIMU TEJAMU, KUJAKOCTSIMU U Ta3zamu. 3akoH [lackansa. IlHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. [ 'mapocraTmyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIECTBOBaHUS
BO3nymHONW 00o0moukn 3emuu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 1151 U3MepeHus: aTMOC(HEPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoraBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBieHune neicTBHs aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJIA U AKUIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPYyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEJO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEHCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIEH Ha TEJIO0 B JKHUIKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTb YACTH TEJA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBaHue apeomMerpa UM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeIeIEHUE €€ IPY30II0ABEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTa. MoIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECUS pbluara K OJIOKY.

I A o
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«3onoroe mpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXAaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BHJIA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPUH.
CmaurBaHUE U KaNWUISIPHBIE ABJICHUS. TEenI0BOe paclIupeHUe U CKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKECHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH JHEPTHUU:
Temonepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNepeauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIMS, U3TYUCHHE.

KomanuectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eIO00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JIaBJICHUSL.

BnaxuocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ temmoBoro nuraresns.
TerioBble ABUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUSI.
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Ha6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUs U KaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaioBoro pacuiupeHus Ted.

N3meHeHne naBieHUs Ta3a MpyU U3MEHEHUH 00bEMa W HArpeBaHUU HWIIU
OXJIQXKJICHUH.

[IpaBuina u3MepeHust TeMIEepaTypsl.

Bune! Terionepenauu.

OxyaxIeHue IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOmronenne nocTostHCTBA TeMIEpaTyphl IPU MIABICHUU.
13.

Mopenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBJIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArPEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPhI.

HaOmronenne w3MeHEHHST BHYTPEHHEH OSHEpPrud Tejna B pe3ysibTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne SBJICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIbI.

OnpeneneHne  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yAaeabHOW TEMIOTHI MIABICHUS JbJA.

Pa3znen 7. dinekTprnyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonericTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIaMH).

Onextpuyeckoe none. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTapHBIA 3JICKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOogHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TMOCTOSIHHOTO TOKa. JIeMCTBUSL DJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIAKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpSKEHUE.
ConpoTHuBIECHUE MPOBOJHMKA. Y AEIBHOE COMPOTHBIICHHE BeliecTBa. 3akoH Oma
nas ydactka uenu. llocnemoBarenbHOe UM mapajuieIbHOE — COSOUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYEeCKre EeNU U MOTPEeOUTeNn dEKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumonaeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarauTHoe noJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTpUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronbp30BaHWE SIEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apajnes. SABieHne 31eKTpOMAarHuTHON nHaAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CriocoObl  TOJIy4eHHUS ~ DJJCKTPUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aLus TeJl.
JIBa pojia 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsHKEHHBIX TEJL.
Y CTpONCTBO U AEHUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIHUS.
3aKOH COXpAHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOAHUKY U AUDIICKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
WM cTOYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne CUiTbl TOKa aMIIEPMETPOM.
. 3MepeHune 3JeKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COpOTUBIICHUMN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/I€JIEHUs MOJFOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHurT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb OCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apagnes.

3aBUCHUMOCTh HAIpPABJICHUS MHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3AMHN TEl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

HccnenoBanre AEUCTBUS DSJIEKTPUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JABJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOMN TIENH TTOCTOSTHHOTO TOKA.
N3mepenure u peryJupoBaHue CUJIbl TOKA.

H3mepenue u peryianpoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOro
CEUYEeHMS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [ CWIbl TOKa MNPU MNapaJIEILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] HarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
WN3ydyeHne MarHUTHOTO TMOJs [OCTOSIHHBIX ~MAarHuTOB TMpPU  HX
00BbEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJbl  B3aHUMOJEHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PpabOThI AJIEKTPOIBUTATES.

20. U3mepenue KII/l 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJICIOBAHNE W3MEHECHMI 3HAYCHUS M HAIPABICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWkeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHenHoe aBuwxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTB TeJla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMOsiMHEHOe aBmxkeHue. CBoOomHOE
najgenue. OnbiThl ['anues.

PaBHoMepHOe nBmkeHHne 1mo OokpyxHocTu. Ileprog m wacrota obpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HetoToHa. BTopo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpyHLIMO Cynepno3unn CHIL

Cuia ynpyroctu. 3akoH ['yka. Criia TpeHHs: cujla TPEHUS CKOJIbKEHHUS, CHUIIA
TPEHUS NIOKOS, IPYTUe BUJIbI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBumxeHnune mianetr BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe tena. IsmMeHenne mMmiynbca. Mmysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenust. CBs3b dHepruu u padbotsl. [loTeHnnanbHas SHEPTUs Tejaa, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprus. Teopema 0 KHHETUUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXAHMYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTENIBHO PAa3HbIX TENl

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOIO M TOrO € Tela
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGmronenue nBM>KeHUS Tella MO0 OKPYKHOCTH.

Habnronenue MexaHM4eCKuX SIBACHUM, MPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHXKCHUU
OTHOCUTEILHO KaOMHeTa (PU3UKHU.

3aBUCUMOCTh YCKOpPEHHUs Tela OT Macchl Tejla W JACHCTBYIOIIEH Ha HEro
CHJIBL.

Habnronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUM TEJL.

N3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenaua ummnynbca Npu B3aUMOICHCTBUU Tell.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aWMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHre MEXaHUYECKOM PHEPTUU MTPU CBOOOAHOM IaJICHUU.
CoxpaHeHrne MEXaHUYECKOW SHEPTUHU MPHU JBUKEHUU Teja MoJ| JeHCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IIAPUKA WITU TEIICHKKH.

Omnpenenenre cpeaHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko3 duIreHTa TPEHNUS CKOTBKEHUS.

Omnpenenenue KECTKOCTU NPy KHHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS TPU PAaBHOMEPHOM JIBMDKCHUU Tela
110 TOPU3OHTAIEHOM MMOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH MpU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHune 3aK0Ha COXpPAHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTYa. MaTeMaTndecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETFHOM JBUKCHHUH.

3aryxaomue — kosneOanus.  BbpiHyxkaeHHble — kojebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHM4ecKux BOJH. [IpomoneHele n
IIOTIEpEYHbIEe  BOJIHBL. /[[IMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudecKkre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TeN IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHCA.

PacripocTpanenne npoJoabHbIX U MIONEPEYHBIX BOJH (Ha MOJEIH).
HaOnronenue 3aBUCMMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OnmpeneneHue dYacTOThl W Mepuojia KoJieOaHMM MaTeMaTHYeCKOIo

o Uk w N

MasTHHKA.
2. OmnpeneneHue 4aCTOTHI U IEpUOAa KOJeOaHU MPy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpUOa KOIeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OnbITbl, JEMOHCTPUPYIOLLME  3aBUCUMOCTh  N€puoAa  KoJeOaHui
IIPYKUHHOTO MasATHHKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus: CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
NIEKTPOMArHuTHbIX BOJH. Illkama snexkTpomMarHMTHBIX BOJIH. lcmonb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOIHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpaneHnue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBera. 3akOoH IMpeaoMieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckoma. [7a3 kak onrtuyeckas cucreMa. biIM30pykocTh H
JaJIbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncriepcus cBeTa.

Hemoncmpauuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenune n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyer B coOuparoliei JIMH3e.

XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOIA U TEIECKOIA.
10. Mopzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6eoro cBera MpH CI0KEHUHU CBETa Pa3HBIX 1[BETOB.

W X N U A WD E

Jlabopamopuwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUsS CBETOBOTO Jiydya OT yIJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCMMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
MaJICHUS Ha TPAHUIIE «BO3yX—CTEKIION.



4. IlomydeHnue n300paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHJIBI COOMparoei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOro CBETa B CHEKTP.

7. OnbIThl O BOCHPUSATHIO IIBETA MPEAMETOB IMPHU WX HAONIOJACHHH 4Yepes3
[[BETOBBIE (PUIIBTPBHI.

Pa3nen 12. KBanToBLbI€E SIBJIEHHS.

Oneitel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue u norioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO U MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOaKTUBHBIX HW3JIYYEHHW HA JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CrHekTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus NpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3TYUYEHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YAaCTULBI MO TOPMO3HOMY

nyTH (o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (oHA.

IToBTOPUTEIBHO0-0000IHAKOIIMIT MOAYTb.

[ToBTOpUTENHEHO-0000IIAIOIINN MOAYIIh MIPEAHA3HAYEH JJIsI CUCTEMATU3ALNU
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JESATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (M3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO0 (u3uke s O0O0ydJarommxcs,
BBIOpABIINX ATOT YYEOHBIN MPEIMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEHOBaHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
SBJICHUS, TIPUMEHSS TIOJIYYCHHBIC 3HAHWS, pemaTh 3a7add, B TOM YHUCIE
KAUYE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.
[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaju3yeTcs
328 CY€T TOro, 4YTO OOYy4YaloIIMecs BBIMOJHSAIOT 3a/laHusd, B KOTOPBIX UM
peJaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHSTH
bu3nyecKkue BICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbl MCCIIEJOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
YuCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJTYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HaMOOJEe BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, TPAKTUIECKOTO MCIIOIB30BAHMS PA3TMYHBIX NICTOYHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO O0O0IIEero oOpa3oBaHWs HAMPaBICHO HA JOCTHIKCHUE JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6p330BaTeHBHBIX PE3YJIbLTATOB.

B pesynbrare uzydeHus: Gu3MKu Ha ypOBHE OCHOBHOI'O 0OIIero o0pa3zoBaHus y oOyyvarouierocs 0yayt chopMUpOBaHbI

CIeaAyromue JMIYHOCTHBIC PE3YJIbTAThI B HaCTH !

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

- IPOSIBJIEHUE UHTEpECa K UICTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM (pr3nMuecKoi HayKH;

- ICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTMBHOMY Yy4YacCTHIO B OOCYXXJI€HHHM OOILIECTBEHHO 3HAYMMBIX M ITHYECKUX MPOOJIEM, CBI3aHHBIX C
IPAKTUUYECKUM MIPUMEHEHHEM JOCTHKEHUMN (PU3UKU;

- 0CO3HaHHE BAJXHOCTU MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCHPHSTHE OSCTETUYECKUX KauecTB (PM3MYECKON HayKu: €€ TapMOHUYHOTO MOCTPOEHHUsS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MIO3HAHUS:

- OCO3HaHHE IIEHHOCTH (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUH,
BAKHEHIIIEW COCTABIIAIOLICH KYJIbTYPHI;

- pa3BUTHE HAYy4YHO JII0O03HATEILHOCTH, HHTEPECa K UCCIIEIOBATENbCKOM €SI TeIbHOCTH;

5) popmupoBaHuA KyJIbTYPbI 310POBbS 1 IMOLHOHAJIBHOIO 0JIATONIOTYYMS S

- OCO3HaHME LEHHOCTH 0e30macHOro olpas3a >KM3HHM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE, BaXXHOCTU MPaBUI
0e30MacHOro MOBEJCHUSI HAa TPAHCIOPTE, HA JIOpOrax, C AJEKTPUUYECKUM M TEIUIOBHIM OOOpPYAOBAaHHEM B JOMAIIHUX
YCIOBUSIX;

- c(opMUPOBAaHHOCTH HAaBbIKA peIIEKCUU, MPU3HAHUE CBOETO IPpaBa Ha OLUIMOKY M TaKOTO K€ MpaBa y IPyroro 4ejioBeKa;



e 6) TPYAOBOIO BOCIIUTAHMSA:

e - AKTMBHOE y4YaCTHE B PEUICHUM MPAKTUYECKUX 33]ad (B paMKax CeMbU, 00Opa30BaTEIbHOW OpraHU3aluy, ropoja, Kpas)
TEXHOJIOIMYECKON M COLMAIIbHOM HANPABIEHHOCTH, TPEOYIOUINX B TOM YUCIIE U (PU3HYECKUX 3HAHU;

e - MHTEPEC K MPAKTUYECKOMY U3YUYECHUIO MPOQECCHii, CBA3aHHBIX C (PU3HUKOI;

e 7)3K0JOrHY€CKOr0 BOCIIUTAHUSA:

e - OpUEHTAIM HA MPUMEHEHHE (PU3NYECKUX 3HAHUHM IS PEIIECHUS 3a/1a4d B 00JIaCTU OKPYXKAIOUIEH Cpe/ibl, MIIaHUPOBAHUS
IIOCTYIIKOB Y OLIEHKHU UX BO3MOJKHBIX ITOCJIEICTBUM IS OKPYIKAIOLIEH CpEebL;

e - OCO3HAHME IN100AJIBHOTO XapaKTepa SKOJIOIMUECKUX MPoOJIeM U MyTeH UX peLIeHMUs;

e §) azanranum K M3MEHSIOIUMCH YCJIOBUAM COLUAIBHOM M IPUPOIHOM Cpelbl:

e - MOTPeOHOCTH BO B3aMMOJCHCTBUHM TNPHU BBHIMOJIHEHUH HCCIEIOBAaHUN M MPOEKTOB (PU3NUYECKOW HAIMPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUAM APYIUX;

e - IIOBBIIIECHNE YPOBHSI CBOEH KOMIIETEHTHOCTHU YE€PE3 MPAKTUYECKYIO NESTEIBHOCTD;

e - OTPEOHOCTH B (JOPMUPOBAHNHU HOBBIX 3HAHMM, B TOM 4ucie GOpMYyJINpPOBaTh UAEH, TOHATHS, TUIIOTE3bl O PUINIECKUX
00BEKTaX U SBJIICHUSX,

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;

e - IUNJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

e - CTpPEMJICHME AaHAJIU3UPOBATh M BBIABIATH B3aUMOCBSI3M NIPUPOIBI, OOIIECTBA MW SKOHOMHMKH, B TOM YHUCIE C
UCIOJIb30BaHNEM (U3NYECKUX 3HAHU;

e - OLIEHKA CBOMX JCHCTBHIA C yUETOM BIUSHUS HA OKPY>KAIOIIYIO CPEAY, BO3SMOXKHBIX TTT00aIbHBIX MOCIEICTBUM.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pesynbTaTe ocBoeHus mporpamMMmsl 1o (u3MKe Ha YPOBHE OCHOBHOI'O 00IEro 0O0pa3oBaHusl y oOywaroierocs OyayT
chopMHUpOBaHbl MeTamnpeaMeTHbIe Pe3yJbTaThl, BKIIOUYAIOIINE IMO3HABATEIbHBIE YHUBEpCAIbHbIE y4eOHbIE JEUCTBUS,
KOMMYHHKATHUBHbIE YHUBEpPCaJIbHbIC yUECOHbIE NEHCTBHUSA, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE ACHCTBUA.

Ilo3naBaTenbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA



Ba3oBble Jijornueckue 1eiicTBUA:

BBISIBJISTH M XapaKTePU30BaTh CYIIICCTBCHHBIC MPU3HAKK 00BEKTOB (SBJICHH);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS JIJIs1 OOOOIICHHS U CPAaBHCHHSI,

BBISBJISTH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHSI B paCCMaTPpUBAaeMbIX (DaKTax, JAHHBIX U HAOIOICHUSIX, OTHOCSAIINXCS K
(UBNICCKUM SIBIICHHSIM;

BBISIBIISATh MPUYMHHO-CJICCTBEHHBIC CBSI3U TPU M3YyYCHHH (U3NYCCKHUX SIBJICHUH M TPOIIECCOB, JEJIaTh BBIBOJIBI C
WCIIOJIb30BaHUEM JICAYKTHBHBIX W HMHIYKTHBHBIX YMO3aKIIOYCHHM, BBIIBUTATh THIIOTE3bI O B3aMMOCBS3SIX
(UBUYECKUX BEIIMYUNH;

CaMOCTOSITEJILHO BBIOUPATH CIOCOO pelieHus ydeOHOW (u3mueckoi 3amaun (CpaBHEHHE HECKOJIBKHUX BapUAHTOB
peteHusi, BI0Op HanOoJiee MOIXOISAIIETO ¢ YUETOM CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ucciieqoBare/bLCKHe JeiCTBUSA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAM HMHCTPYMEHT ITO3HAHUS;

MPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY TUTAHY OIIBIT, HECIOXHBIN (DM3UUECKUN IKCIIEPUMEHT, HEOOIBIIIOE
UcclieIoBaHue (PU3MIECKOTO SBICHUS;

OIICHMBAaTh Ha TIPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OpPMAIHIO, TOJYYCHHYIO B XOJEC HCCICIOBAaHUS WIH
HKCIIEPUMEHTA;

CaMOCTOSTENFHO (OPMYIUPOBATh OOOOIIEHNS W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOJIOJCHHS, OIIbITA,
HCCIIeIOBaHMUS;

IPOTHO3UPOBATh BO3MOXKHOE JabHEHINIEE pa3BUTHE (PU3NIECKUX MPOIIECCOB, a TAKXKE BBIIBUTATH MPEITOIOKECHHUS
00 MX pa3BUTHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alpoChl NP TMOUCKE W O0TOOpe WH(POPMAIMHM WU JAHHBIX C
y4€TOM MpeJIoKEHHON yueOHOU pu3nueckoil 3a1auu;
aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH UH(POPMALIUIO PA3ITUYHBIX BUJIOB U (DOPM MPECTABICHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (QOpMY MpeAcTaBiIeHUS HHPOPMAIMU U WIUTIOCTPUPOBATH DPEIIAEMbIe
3aJ]a4M HECJIOXKHBIMU CXEMAaMH, AMarpaMMaMHM, HHOU rpapuKkoi U MX KOMOMHALUSMH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/€ oOCYyXJIeHHUsI yueOHOro Marepuala, pe3yJbTaToB J1a0OpaTOPHBIX padOT M MPOEKTOB 33JaBaTh BOMPOCHI MO
CyHIECTBY OOCY>KIaeMOW TeMbl W BBICKAa3bIBaTh HJEU, HAIEJICHHBIE HA pEIICHHWE 3aJauyd W MOAJAep KaHHe
Oaro»keyIaTeIbHOCTH OOIEHNS;

COTIOCTABJIATh CBOU CYXKJEHUS C CYKIECHUSMHU APYTUX YYACTHUKOB AHMANIOTa, OOHAPYKUBATh PA3IMUUE U CXOICTBO
MMO3HUIINH;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3yJIbTaThl BBIMOIHEHHOTO (PU3UYECKOTO OMbITa (IKCHEPUMEHTa, HCCIEI0BaHMUS,
MPOEKTA);

NOHMMAaTh M HKCIOJIb30BaTh MPEUMYINECTBA KOMAHIHON W MHAMBHIYyaJIbHOH pabOThl NpHU pElIEHUH KOHKPETHOU
(hu3nyeckoi mMpooIeMBblI;

MPUHUMATDH LEIH COBMECTHOU JESTENbHOCTH, OPTaHU30BBIBATH JACHCTBUS MO €€ TOCTHXKEHUIO: PaCpeesaTh PO,
00Cy>KIaTh MPOIIECCHl M PE3YJIbTAThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAsl KA4eCTBEHHOTO pe3yJsibTaTa MO CBOEMY HAIIPABJICHUIO W KOOPAUHHUPYS
CBOM JICHCTBUS C IPYTUMH YJICHAMH KOMaH/IbI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPUAM, CaMOCTOSATEIBHO C(HOpMYITHpOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOUX [ pelieHns (pU3NUeCKUX 3HaHUM;
OpUEHTHPOBATHCSA B PA3IMYHBIX MOAXOJAX MPUHATUSA PEIICHUA (MHAWBUIYAIbHOE, NPUHATHE PELICHUS B TpYIIE,
MPUHATUE PELICHUNA TPYIITOoi);



CaMOCTOSITENTbHO COCTaBJIATh AJTOPUTM peElIeHus (U3MUECKOW 3aJaud WM TUIAHA HCCIEAOBAaHUS C y4ETOM
MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh Mpe/jiaraeMble BAPUAHThI PELICHU;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJ'IL, IMOIHMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Ipeaararh IU1aH €€ U3MEHEHMUS;

OOBSCHATH MPUYUHBI JOCTHKEHUS (HEAOCTH)KEHUS) Pe3ybTaTOB AEATEIbHOCTH, JaBaTh OLEHKY MPHUOOPETEHHOMY
OTIBITY;

BHOCUTBH KOPPEKTHUBBI B JACATEIBHOCTH (B TOM YHUCJIE B XOJ BHIMOJHEHUSI (M3HUUYECKOTO UCCIEAOBAHUS WA TIPOEKTA)
HA OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBIIUXCS CUTYallUl, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYTHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTH ceOsl Ha MECTO JPYroro 4esjaoBeKa B XOJ€ CIOpa WIM JUCKYCCUU Ha HAy4YHYIO T€MY, IOHMMAaTh MOTHBBI,
HaMEpPEHHUS U JIOTUKY IPYroro;

NpU3HABATh CBOE MPaBO Ha OUIMOKY MpPH pelleHuHd (QU3HYECKUX 33]ad WM B YTBEPKICHUSX HA HAYYHBIE TEMbI U
TaKo€ e IPaBo IPYyroro.

IHPEAMETHBIE PE3YJ/IBTATDBI

K xoH1y oOydenust B 7 Kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaronmnxcsi yMEHUM:

UCTIONb30BaTh TMOHATHS: (PU3MUECKHEe W XMMHUYECKWE SIBJIICHUWS, HAONIOEHWE, SKCIIEPUMEHT, MOJeNb, THUIOoTe3a,
SAVHUIBI (DU3UYECKUX BEJIMYMH, aTOM, MOJICKYyJia, arperaTHbie COCTOSIHHMS BemiecTBa (TBEpPIOE, KHUAKOE,
ra3zoo0pa3Hoe), MEXaHWYeCKOe JBIDKEHHE (paBHOMEpPHOE, HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPaeKTOpHs,
paBHOJICUCTBYIOIIAs cuiia, nedopMaius (yrnpyras, IacTUdeckas ), HEBECOMOCTb, COOOIIAIOITUECS COCY/IbI;

pasnu4ath sBiIeHus (Iuddy3us, TEIIOBOE NBIKEHHE YAaCTHUIl BEIIECTBA, PABHOMEPHOE JIBIKEHUE, HEPABHOMEPHOE
JIBDKEHUE, WHEPIUS, B3aUMOJICUCTBUE TEJ, paBHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpallCHHS, Tepenaya
JaBJICHUST TBEPABIMH TEJaMH, >KHJIKOCTIMH W Ta3aMmH, atMoc(epHOE [aBJICHHWE, TJIaBaHWE TeEJ, MPEBPAICHUS



MEXaHUYECKON YHEPTUN) 10 OMUCAHUIO UX XapAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX TAHHOE
(bu3nyecKkoe sBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SIBICHUN B OKPYXKAIOIIEM MHpE, B TOM 4YHCIE (PU3NISCKHUE
SIBJICHHSI B TIPUPOJIC: TIPUMEPHI ABMXKCHUS C PA3IMYHBIMU CKOPOCTSMH B )KHBOUW M HEKUBOU MIPUPOJIE, TEHUCTBUE CUITBI
TPEHUSI B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO MaBJICHUS HA JKUBOW OpPTaHW3M, IJIABAaHWUE PHIO, pblYaru B
TEJe YeNoBEKa, MPHU 3TOM IMEPEBOJMWTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO, BBIACIATH CYIICCTBEHHBIE CBOMCTBA
(mpu3Hakn) GU3NYECKUX SBICHUM;

OTHCHIBATh M3YYCHHBIE CBOWCTBA TeN M (U3MUYECKUE SIBICHUS, MCIONB3Yys (DU3MUECKHe BEIMUYMHBI (Macca, 00bEM,
IJIOTHOCTH BEIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Teja, CHUiia
TpeHus, JaBiieHue (TBEPIOTO Teja, KUAKOCTH, Ta3a), BRITAIKHBAIONIAS CHJIA, MEXaHW4YecKass paboTa, MOIIHOCT,
MJICYO CHJIBI, MOMEHT CHJIBI, KOd()PHUIIMEHT MOJEe3HOro ACWCTBUS MEXaHHW3MOB, KMHETHYECKas W TIOTEHI[MATbHAsS
DHEPrus), MPH ONMMCAHUU TPABWIHLHO TPAKTOBATh (PU3NYCCKUIN CMBICT MCIOIB3yEMbIX BEIIMYMH, UX 0003HAYCHUS U
eIMHULIBI (DU3UYECKUX BEIWYNH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIONINE MAaHHYIO (U3MUECKYIO BEIUYUHY C APYTHUMHU
BEITMYMHAMU, CTPOUTH TPa)UKH N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTEepHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SBIICHUS W TIPOIECCHI, MUCIONB3Ys MPaBUIA CIOKEHUS CHI (BIOJH
OITHOM TpsiMOii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxwumesa, MPaBUJIO PaBHOBECHS phlyara (0J0Ka), «30JI0TOE
NPaBUJIO» MEXaHUKH, 3aKOH COXpPAaHEHHUS MEXaHMYECKOH PHEpruM, MPU STOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA M 3aITUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHNUE;

OOBSACHATh (U3UYECKUE SBIICHUS, TPOIECChI M CBOMCTBA TeJI, B TOM YHCI€ W B KOHTEKCTE CHUTYyaIrluil
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUIMHHO-CICJACTBEHHBIC CBSI3U, CTPOUTH OOBsiCHEHWE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpod Ha |—2 M3y4YEHHBIX CBOWCTBA (PU3WYCCKUX SIBICHUH, (DU3MUECKHX 3aKOHA WIIH
3aKOHOMEPHOCTH,

permarh pacuéTHbIe 3a1a4u B 1—2 MelCTBUS, UCTIOJIb3YS 3aKOHBI U (POPMYIIBI, CBS3bIBAIONTNE (DH3NUIECKUE BEIIMUNHBI:
Ha OCHOBE aHAJIM3a yCIOBUSA 33191 3alMChIBATh KPATKOE YCIOBUE, MTOACTABISTH (U3HMUECKUE BETUIUHBI B (DOPMYITBI
M TIPOBOAWTH pacy€Thl, HAXOAWTh CIPABOYHBIC JaHHbIC, HEOOXOAWMBIC MJIsi pEIICHUs 3aaad, OIICHUBATH
PEATUCTUIHOCTH MOTYYCHHON (PU3UUECKON BETNINHBI;



pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIINTh MPU MOMOIIHN (PU3UYECKUX METOJOB, B OMMUCAHUH MCCIICIOBAHUS
BBIJICTISITh TIPOBEPSIEMOE MPEANONIOKEeHHE (THIOTE3Y), pa3indaTh W WHTEPIPETUPOBATH IMONYYCHHBIH pPE3yJbTar,
HaXOJHUTh OMUOKHU B XOJI€ OMBITA, JAeTaTh BBIBOBI IO €r0 pe3ybTaTaMm;

MPOBOJIUTH OMBITHI IO HAOMIOACHUIO (U3MYECKUX SBICHUNA WiH (U3UIECKUX CBOWUCTB Teil: (HOpMyIupoBaTh
MIpOBEpsieMbIE€ MPEANOIOKEHNS, COOMPATh YCTAHOBKY M3 MPENIOKEHHOTr0 000pyAOBaHUsA, 3aMUCHIBATh X0 ONbITA U
(bopMyIHpPOBATH BEIBOIBL;

BBITMIOJTHATh TPSIMBbIE HM3MEPEHHUS PACCTOSIHHS, BPEMEHHM, MacChl Tela, O00BhEMa, CHIIBI W TEeMIepaTypbl ¢
UCTIOJb30BAaHUEM aHAJIIOTOBBIX M LU(POBBIX TPUOOPOB, 3aMUCHIBATh IMOKA3aHUS MPUOOPOB C YUYETOM 3aJaHHOMU
a0COTIOTHON OTPEIIHOCTH U3MEPEHUI;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (DM3MUECKON BEIMYUHBI OT APYTOM C HCIOJIb30BAHUEM MPSIMbBIX
U3MEpeHNil (3aBUCUMOCTH TyTH PAaBHOMEPHO [BIDKYIIETOCsS Tella OT BPEMEHHW IBWKCHHS Tela, CHIbI TPEHHUS
CKOJIBKEHUSI OT Beca Tella, KauecTBa OOpabOTKU MOBEPXHOCTEH TNl M HE3aBHCHUMOCTH CHJIBI TPEHHUS OT IJIOMIAJN
COTIPUKOCHOBEHHUS TE€JI, CHIIBI YIIPYTOCTH OT YUIMHEHUS MPYKUHBI, BRITAIKUBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOU
YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU OT IJIOTHOCTH TeJa, OT IITyOHHBI, HA KOTOPYIO MOTPYKEHO
TE€JO, YCIOBUN IUIaBaHMs TE€J, YCIOBUI paBHOBECHS phluara W OJIOKOB), y4aCTBOBAaTh B IJIAHHMPOBAHUHM y4e€OHOTO
WCCIICIOBaHMs, COOMPATh YCTAHOBKY W BBITIOJNHATH HM3MEPEHUs, CIEAys MPEAIOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNIbTaThl MOTYYCHHON 3aBHCUMOCTH (PU3WYECKUX BEIWYUH B BUJEC MPEUIOKCHHBIX TaONHIl U TPAPHUKOB, JeTaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HUCCIICIOBAHUS;

MPOBOANTH KOCBEHHbIE M3MEPEHHs (PU3MUYECKUX BEIMUYUH (TUIOTHOCTH BELIECTBA >KUJKOCTH M TBEPIOTO Tela, CUia
TPEHMsI CKOJIbKEHUS, JaBJICHHE BO3/yXa, BHITAIKUBAIOIIAS CHJIA, IEHCTBYIOIIAsA Ha MOTPYKEHHOE B JKUIKOCTH TEJO,
KOA(PUITUEHT TIOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CICIYS TIPEIJI0KEHHOW HHCTPYKITUH: TIPH BHITIOJTHCHUN
MU3MEPEHHI cOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAYCHHE NCKOMOU BEIMYHHBI;

coOJII0AaTh MpaBUia TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ 1a00paTOPHBIM 000PYIOBAHUEM;

yKa3blBaTh TPUHIMIIEI JCHCTBUS TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETp, ITHHAMOMETD,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIYar, MOABUKHBIN 1 HETIOABM)KHBIN 070K, HAKIIOHHAS TJIOCKOCTH;



e XapaKTepU30BaTh MPHUHIIMIIBI ACHCTBHUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMHCAHUS
(B TOM uMcne: NOUIMIIHUKH, YCTPOMCTBO BOAONPOBOAA, THJIPABIMUECKUN IIpecC, MAHOMETP, BBICOTOMED,
IOPIIHEBOM HACOC, apPEOMETP), UCIIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOauMble (PU3NUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIIUIO O MTPUMEPaAX) MPAKTUYECKOTO UCIOIB30BaHUs (PU3NUECKUX 3HAHUH B
MOBCEIHEBHON JKM3HHM [UIsl obOecreueHus Oe30MacHOCTH TpH OOpalieHud ¢ nOpubopaMud M TEXHHUYECKUMHU
yCTPOMCTBAMM, COXPAHEHHUS 3/10POBbs U COOIIOIEHNS HOPM SKOJIOTMUECKOTO MIOBEJICHUS B OKPYKAIOILEH CpelE;

e OCYUIECTBJIATb OTOOp MCTOYHUKOB MH(popManuu B MHTepHETE B COOTBETCTBUHU C 3aJjaHHBIM IOUCKOBBIM 3aIIPOCOM,
HAa OCHOBE HMMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHUS PA3IMYHBIX MCTOYHUKOB BBLICIATH MH(OpPMALMIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJOCTOBEPHOI;

e HCIIOJIb30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUN HAYYHO-NOMYJISIPHYIO JINTEpaTypy (PU3NUYECKOTO COAEpIKAHMS,
CIpaBOYHbIE MaTEpUaibl, pecypchl ceTh MHTepHeT, BnaaeTs npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, IPE0OPa30OBaHUs
MH(pOpPMAIIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHBbIC KpAaTKHUE MHUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHUKOB HH(pOpManuu
¢bu3nueckoro coaepkaHus, B TOM 4YHUCIE€ MyOJUYHO JeJaTh KpaTKUE COOOIIEHUS O pe3yibTaTrax MPOEKTOB WU
y4eOHBIX MCCIEN0BAaHUM, MPU 3TOM I'PAMOTHO HCIOJb30BaTh M3YyYEHHBIM NOHATUHHBIN ammapar Kypca (U3MKH,
COIIPOBOXAATh BBICTYIIJIEHUE [TPE3CHTALIUEN;

e TP BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEAOBAHUN paclpeAesiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3aJ]auaMi, CIEAUTH 32 BBHIIIOJIHEHUEM IIJIaHA JEHCTBUI, aeKBaTHO OLIEHUBATH COOCTBEHHBIN BKJIAJ
B JI€ATEIbHOCTb IPYIIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHuy oOyueHus B 8 ki1acce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Yy

00y4aroIuxcst yMEHUI:

e HCHOJb30BATh NOHATHS: Macca W pa3MEpbl MOJIEKYJ, TEIJIOBOE ABMKEHUE ATOMOB M MOJIEKYJ, arperaTHble
COCTOSIHUSI BEUIECTBa, KPHUCTAUIMYECKUE U amMop(Hble Tena, HACBHIIICHHBIM M HEHACBHIEHHBIA Map, BIaKHOCTb
BO3/yXa, TEMIEpaTypa, BHYTPEHHsS DSHEprus, TEIUIOBOW JBHUraTelb, 3JIEMEHTApHbBI D3JIEKTPUUECKUN 3apsij,
AJIEKTPUYECKOE 110JI€, IPOBOJIHUKH U AUDIEKTPUKH, IOCTOSHHBIHN 3JIEKTPUUECKUNA TOK, MAarHUTHOE TIOJIE;



pa3nuuaTh SABIEHUS (TEIJIOBOE paCUIMpPEHUE U CKaThe, TEeIUlonepenava, TEIJIOBOE paBHOBECHE, CMayMBaHHE,
KallWUISIpHbIE ABJICHUS, WCHapeHHe, KOHJAEHCAlMs, IUIaBJIeHHe, KpHCTaIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Teruionepenaya (TEIUIONPOBOAHOCTb, KOHBEKLHUS, HW3Iy4EHHUE), SJIEKTpU3alMs TeJl, B3aUMOJCHCTBUE 3apsioB,
JEHCTBUS NEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMO/ICHCTBUE MArHUTOB, JIEWCTBUE MarHUTHOTO TMOJISl HA
MPOBOJAHHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIUS) [0 ONMUCAHHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUYECKOE SBJICHUE;

pacrio3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUYECKUX SIBICHUI B OKpYXKAalOIIeM MHPE, B TOM 4YHcie (U3NYECKHE
SBJICHHUSI B TPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE U KaNWULIPHBIEC SIBICHUS B NPUPOZE, KPUCTAIIBI B MPHUPOIE,
uznyyenue ConHla, 3aMmep3aHue BOJOEMOB, MOpCKHE OpH3bl, 00pa3oBaHHWE pOCHI, TyMmMaHa, HHEs, CHEra,
AIIEKTPUYECKUE SIBICHHUS B aTMocdepe, AJIEKTPUYECTBO KHUBBIX OPraHMW3MOB, MarHUTHOE MOje 3eMiH, Apend
MIOJIIOCOB, POJIb MArHUTHOTO TOJIA JUIA KU3HU Ha 3emiie, MOJISIpHOe CUSHHE, IPU 3TOM NEPEeBOAUTH MPAKTUUECKYIO
3a/1a4y B y4€OHYIO, BBIJIEIATh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK ) (PU3HUECKUX SBJICHUI;

OIMCHIBATh M3yUYCHHBIC CBOMCTBA TeN M (U3MUECKUE SBJICHUS, MCIONB3YS (PU3UUECKHE BEJIMYMHBI (TeMIleparypa,
BHYTPEHHSI DHEPIUsi, KOJIUYECTBO TEIUIOTHI, yAeIbHAas TEIJIOEMKOCTh BEILECTBA, yJAENbHAs TEIIOTa IUIABJICHMUS,
yaenbHas TEIUIoTa MapooOpa3oBaHus, YJENIbHas TEIUIOTa CTOPaHUs TOILIUMBA, KO3(PPHUIMEHT MOJIE3HOTO JACHCTBUS
TEIUIOBOW MAIINHbBI, OTHOCUTENIbHAS BIAXKHOCTb BO3JyXa, JJIEKTPUYECKUM 3apsiy, CHIa TOKa, JIIEKTPHYECKOE
HanpsDKeHWe, COMpPOTHBIIEHHME TPOBOAHMKA, YJEIbHOE CONPOTHUBICHHE BellecTBa, paboTa M  MOIIHOCTb
AIIEKTPUYECKOTO0 TOKa), MPHU OMHCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCHOJIb3YEMbIX BEJIUYUH,
0003HAUEeHHUS W €IUWHUIBI (U3MUECKUX BEIWYUH, HAXOAUTHh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO (PU3HUYECKYIO
BEJIMUUHY C JPYTMMH BETUYMHAMU, CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUUNH;
XapaKkTepu3oBaTh CBOWCTBA Tell, (U3NYECKHE SIBIEHUS M TPOIECCHl, HCIOIb3ys] OCHOBHBIC IIOJIOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOCHMS BELIECTBA, NMPUHIMII CYNEPIO3UIUH IOoJiel (HAa KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma A ydacTka uemnu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHHS
SHEPTrHUH, IIPH 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMAaTHUYECKOE BbIPAXKECHHE,
OOBSICHATh  (U3MYECKHE TMPOLEecChl M CBOMCTBA Teld, B TOM 4YHCI€ M B KOHTEKCTE CHTyaluid
HMPaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUUYMHHOCIEICTBEHHbIE CBSI3U, CTPOUTH OObBACHEHHE U3 1-2



JIOTUYECKUX IIaroB ¢ Omopol Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3WYECKUX SIBICHUN, (PU3MUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

pelarh pacu€THbIE 3a/1a4u B 2—3 JEHCTBUS, UCIOIb3Ysl 3aKOHBI U (POPMYJIbL, CBSI3bIBAIOIINE (PU3NUECKUE BEITMUNHBL:
Ha OCHOBE aHaju3a YCJIOBHUA 3aJa4M 3aIlMCBIBATH KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK NAHHBIX JJIS PELUCHUS
3aJa4uM, BBIOMpATh 3aKOHBI W (POPMYJIbl, HEOOXOAMMBbIE [JIsi €€ peIIeHMs, MPOBOAUTH PAacyEThl U CpPAaBHUBATH
MOJIy4€HHOE 3HaueHne GU3NYECKOM BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU NOMOIIM (PU3NYECKMX METOJIOB, MCIIONb3Yysl ONUCAHUE
UCCIICIOBAHUSI, BBIICIATh IIPOBEPSAEMOE IMPEAINOJNOKEHUE, OLEHUBATh INPABWIBHOCTh MOPSAKA IIPOBEICHHUS
MCCIICIOBAHMS, 1€J1aTh BBIBOJBIL;

MPOBOAMUTH OMBITHI MO HAOMIONEHUIO (PU3NUECKUX SBICHUN WK (PU3MUECKUX CBOMCTB Ten (KamWUISpHBIE SBICHHUS,
3aBHCHMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa, TEMIEPATypbl, CKOPOCTU IpPOLECCa OCThIBAHUS U HAarpeBaHUs IpU
U3IYYEHUH OT LIBETA M3JIydarolled (IIOTJIOLIAoUIei) MOBEPXHOCTH, CKOPOCTh HUCIAPEHUs] BOJABI OT TEMIIEpaTyphl
KUAKOCTH M IUIoNaau €€ IIOBEPXHOCTH, OJJIEKTPU3alMs Tell U B3aUMOJICHUCTBUE DJIJIEKTPUYECKHMX 3apsJlOB,
B3aMMOJICHCTBUE ITOCTOSIHHBIX MAarHWTOB, BU3yaJIU3allMs MAarHUTHBIX IIOJIEM IOCTOSIHHBIX MAarHWTOB, JIEUCTBHUS
MAarHATHOTO II0JI Ha IPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa, CBOMCTBA 3JICKTPOJIBUIATENS IIOCTOSHHOTO
TOKa): (OpMYyJIUpPOBATH MPOBEPSIEMbIE MPEANOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHUA,
OMKCHIBATH XOJ OMbITa U POPMYJIUPOBATH BHIBOABL;

BBITIOJIHATH IIPSIMBIE M3MEPEHHS] TEMIEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTU BO3/1YyXa, CWIbI TOKA, HANPSKEHUS C
MCIOJIb30BaHNEM aHAJIOTOBBIX MPUOOPOB M TATYMKOB (PU3UUECKUX BEJIMUYMH, CPABHUBATH PE3yJbTaThl U3MEPEHUH C
y4€TOM 33/JaHHOM a0COIIFOTHOM MOTPEITHOCTH;

IPOBOJNUTH HUCCIIEJOBAHME 3aBUCHUMOCTH OAHOW (PM3MYECKON BEIMYMHBI OT JAPYroil ¢ MCIHOJIb30BAaHUEM MPSMBIX
U3MEPEHMH (3aBUCUMOCTh COITPOTUBIIEHHSI IPOBOHUKA OT €0 JJIMHBI, IJIOLAIN ONEPEYHOI0 CEYEHUS U YIEIbHOIO
CONIPOTHBIJICHUS BELIECTBA ITPOBOAHUKA, CUJIBI TOKA, UAYLIErO0 4epe3 MPOBOJHUK, OT HANPSLKEHUS Ha MPOBOJHUKE,
HCCJIEI0BAHUE TIOCIEAOBATENIBHOIO M MApaJJIENIbHOINO COECIMHEHUW INPOBOJHHMKOB): IJIAHUPOBATH HCCIIEOBAaHUE,
coOupaTh YCTAaHOBKY WU BBIIOJHATh HU3MEPEHMs, CIEAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH pPE3yJbTaThl
IIOJIyYE€HHOM 3aBUCUMOCTH B BUJE TaOJINL U TpaUKOB, I€TIaTh BBIBOABI IO PE3YJIbTaTaM HCCIIEA0BAaHNUS;



MPOBOANTH KOCBEHHBIE HM3MEpPEHUs (PU3NUYECKUX BENIUYUH (YyIeNbHAas TEIMIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE
IPOBOAHMKA, pad0Ta U MOLIHOCTh IEKTPUUYECKOTO TOKA): TNIAHUPOBATh U3MEPEHUS, COOUPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY, CIEAYs IPEIJI0KEHHOW HHCTPYKLMH, U BBIYUCIIATh 3HAYEHUE BETUMUHUHBI;

cOOJII0AATh MpaBUia TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ 1a00paTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIIUIIBI AEHCTBHS N3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOIl HA UX OMHMCAHUS
(B TOM 4HCIE: CUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHHA, aMIEPMETp, BOJBTMETP, CUETUUK
JIEKTPUYECKON DHEPIUM, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTElbHbIE 3IEKTPONpUOOpHl (IpUMEpHI),
JIEKTPUYECKUE MPEAOXPAHUTENH, HIEKTPOMATHUT, 3JIEKTPOABUIATEIb MOCTOSIHHOIO TOKa), MCHOJb3ysl 3HAHUS O
CBOMCTBaX (PU3NYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUYECKIE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M HW3MEpPHUTENbHbIE MPHOOPHI MO CXeMaM M CXEMaTHYHBIM
pUCYHKaM (PKUIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETP, IBUIATEIb BHYTPEHHErO CrOpaHMUs,
AJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI AJIEKTPUYECKUX LENeld € IOCIEeI0BaTebHBIM M IapauieIbHbIM
COEIMHEHUEM JJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS HJIEMEHTOB JIEKTPUUECKUX LIETICH;

MPUBOIUTH MPUMEPHI (HAXOAUTh UH(POPMALIHIO O TPUMEPaX) MPAKTUYECKOTO MCIOIB30BaHUs (PU3NUECKUX 3HAHUH B
MOBCEIHEBHON JKM3HHM [UIsl obOecreueHus Oe30MacHOCTH TpH OOpalieHud ¢ nOpubopaMud M TEXHHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHUS 3/10POBbs U COOIIOICHUS HOPM SKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILEH Cpele;
OCYILECTBIIATh MOMCK HMH(pOpManuu (U3NYECKOro cojepkaHus B VHTepHeTe, HAa OCHOBE MMEIOIIMXCS 3HAHUU U
nyTéM CPaBHEHHUS JIONOJHUTENIbHBIX HCTOYHUKOB BBIIEIATh MH(GOPMALIHIO, KOTOPAsl SBISETCS MIPOTUBOPEUNBOMN MIIH
MOJKET OBITh HEJIOCTOBEPHOM;

WCIOJIb30BaTh MPU BBIMOJIHEHUH YyYEOHBIX 33JaHUN HAYYHO-MOMYJSIPHYIO JIMTEPATypy (PU3UYECKOTO COACpKAHMUS,
CIIpaBOYHbIE MaTEpUaibl, pecypchl ceTh MHTepHeT, BnaaeTs npuéMaMy KOHCIEKTUPOBAHUS TEKCTA, IPE0OPa30BaHUs
MH(pOpMaLU U3 OTHOM 3HAKOBOW CUCTEMBI B PYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE U KPATKUE YCTHBIE COOOUIeHMs, 0000mas HHPOpMAIMIO M3 HECKOJBKHX
HMCTOYHUKOB (DU3MUECKOTO COAEPKAHMS, B TOM 4YHCIE MyOJUYHO MPEACTaBIATh pPE3yJIbTaThl MPOEKTHON WIH
UCCIIEIOBATENbCKON AESITENBHOCTH, NP ATOM IPaMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIM ammapaT Kypca
(GU3KKH, COPOBOXKIATh BBICTYIIEHUE NPE3CHTALIUEH;



IpHU BBIOJHEHUN YYE€OHBIX MPOEKTOB U HCCIEIOBAHHM (PU3NYECKUX IMPOILIECCOB paclpeiensiTh O00s3aHHOCTU B
IPYIIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1a4aMU, CICAUTD 3a BBIIIOJIHEHUEM IUIaHA ACHCTBUM U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLICHMBAaTb COOCTBEHHBI BKJAJ B JEATEIbHOCTh TIPYHIbl, BbICTPAaUBaTh KOMMYHHUKATHBHOE
B3aMMO/ICIICTBHE, IPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoniy oOydenus B 9 kijiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y

00y4aronIMXxcsl yMEHU:

UCIIOJIb30BaTh TMOHATHA: CUCTEMa OTCUETa, MaTepuaibHasi TOYKA, TPAEKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOIrO
nBWKeHus, nedopmanus (ynpyras, IUlacTHYecKas), TPEHHE, LIEHTPOCTPEMHUTENIbHOE YCKOpPEHHE, HEBECOMOCTh U
MepPErpy3Ku, IEHTP THKECTH, AOCOTIOTHO TBEPOE TEIIO, IIEHTP TSKECTH TBEPIOTO TENa, pABHOBECHE, MEXAaHUIECKUE
KoJicOaHWsT U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, dJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh M JAIbHO3OPKOCTh, CIIEKTPbl MCIYCKaHUSl M MOTJIONICHUs, anb(da, OeTa- 1 raMMa-u3JIy4eHus,
M30TOIIBI, IEpHAsi IHEPTETUKA,

paznuyaTh  SBJIIEHUS (pPaBHOMEpPHOE U  HEPABHOMEPHOE MPSIMOJUMHEHHOE JBUKEHUE, PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBUKEHUE, CBOOOJHOE TAJCHHUE TEJ, PABHOMEPHOE JABMKEHUE MO OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, PEaKTUBHOE ABWKEHHUE, KoeOaTeIhbHOE ABM)KCHHE (3aTyXalollde W BBIHYXKICHHBIC KOJeOaHMs), PE30HAHC,
BOJIHOBOE JBMKEHUE, OTPAKECHHUE 3BYKa, MPSMOJIMHEHHOE pacHpOCTpaHEHHE, OTPaKEHHWE U MPEIOMIIEHHUE CBETa,
MOJIHOE€ BHYTPEHHEE OTpaKEHHE CBETA, PasyIoKeHHE Oeoro CBeTa B CHEKTP U CIOXKEHUE CIEKTPalIbHBIX I[BETOB,
JUCIIEpCUSI CBETA, ECTECTBEHHAasl pPaJUOAKTHBHOCTb, BO3HUKHOBEHHME JIMHEHYATOTO CIEKTpa HW3IYYEHHs) IO
OTHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIONTUX JJaHHOE (PU3HUECKOE SBIICHHCE;
pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (DM3MYECKUX SIBIICHUU B OKpYXaromeM Mupe (B TOM 4Yucie (HU3UIECKUe
SBJICHUS B MPUPOJE: MPWIMBBI U OTJIUBBI, IBI)KeHHE MIaHeT COJIHEYHOW CUCTEMBbI, PEAKTUBHOE JIBHIKEHHE JKUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPACEHHE, CEMCMUYECKUE BOJHBI, IIyHaMH, X0, I[BETa TeT,
ONTHYECKHUE SBJICHUS B TMPUPOJE, OMOJOTHYECKOE JCHCTBHE BUIUMOTO, YIbTPA(dHOJIETOBOTO UM PEHTTEHOBCKOTO
W3IIyYCHHM, €CTeCTBCHHBIH pPaTMOAKTUBHBIA (HDOH, KOCMHUYECKHE JIyYH, PAAMOAKTUBHOE H3IyUEHUE MPHUPOITHBIX
MUHEPAJIOB, JICUCTBHE PaIMOAKTUBHBIX M3JIYYEHUU HAa OPTaHU3M YEJIOBEKA), IIPHU STOM MEPEBOJUTH MPAKTHUYECKYIO
3a/1a4y B y4eOHYIO, BBIJIEIATh CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKK ) PU3HUECKUX SBJICHUI;



ONUCHIBATh U3YYEHHbIE CBOMCTBA TeN U (DU3MUECKUE SIBICHUS, MCHONB3YS (DU3MUECKHE BEIUYUHBI (CpeaHsis U
MI'HOBEHHAsl CKOPOCTb Te€Ja MPU HEPAaBHOMEPHOM JIBJKEHUH, YCKOPEHHE, NEPEMEIIECHNE, TyTh, YIIOBasi CKOPOCTh,
CWJIa TPEHUs, CUJIa YIPYTOCTH, CUJa TAKECTH, YCKOPEHHE CBOOOJHOIO NaJCHUs, BEC Tela, UMIYJIbC TeJa, UMITYJIbC
CHJIbI, MEXaHUYeCKass paboTa U MOIIHOCTh, MOTCHLIUAJIbHAS SHEPrus Tela, MOJHITOrO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHI[MAbHAS SHEPIUs CKAaTOM MPYKUHBI, KHHETUYECKAs SHEPrus, MOJHAs MEXaHUYeCKas 3HEprus, Mepuoja U
yacToTa KojeOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTeib MPEIOMIICHUS
Cpenbl), IPU ONMMCAaHUU TPABUILHO TPAKTOBATH (DU3MUECKUN CMBICT HCIOIB3YEMBIX BEJIMYHMH, OO03HAYEHUS U
eAVHUIBI (PU3UYECKUX BEJIMYUH, HaXOAUTh (OPMYJIbl, CBA3BIBAIOUIUE JTAHHYIO (PU3HYECKYIO BEJIIMYUHY C JAPYTUMH
BEJIMYUHAMU, CTPOUTD I'papUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIINYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SIBICHUS U MPOLIECCHI, UCIOJIb3YS 3aKOH COXpPAaHEHUS] YHEPIUH, 3aKOH
BCEMHUPHOI'O TATOTEHMS, IPUHLMII CYNEPHO3ULIMH CHI, NMPUHIUI OTHOCUTENbHOCTH ['anmuies, 3akoHbl HprloToHa,
3aKOH COXpPAHEHUS HMITYJIbCA, 3aKOHBI OTPAXEHHsS U IPEJIOMIICHUS CBETA, 3aKOHBbl COXPAHEHHUS 3apsA0BOr0 U
MacCOBOI'O YMCEN MPH SIIEPHBIX pEaKLUsAX, TP 3TOM JaBaTh CIOBECHYIO (hOPMYIMPOBKY 3aKOHA U 3alUCHIBATh €rO
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBSICHATH (U3MUECKHE TPOLecCChl M  CBOMCTBAa Tel, B TOM 4YHCI€ W B KOHTEKCTE CHUTYyalui
IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTh OOBSICHEHUE U3 2—3
JIOTUYECKUX IIAroB ¢ ONOpoM Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pemath pacu€THble 3a7auyd (OMUpAIOIIMEcs Ha CUCTEMY U3 2—-3 ypaBHEHHI), MCHOJB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBAOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a YCJIOBMS 3aJauyd 3aluChIBaThb KPaTKOE YCJIOBHE,
BBISIBJISITh HEOCTAIOIIME WM U30BITOYHBIE JTAHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIs PELICHHUS,
[IPOBOJIUTDH PACUETHI U OLIEHUBATH PEATMCTUYHOCTD IMOIYYEHHOIO 3HAUEHUS (PU3NYECKON BETUUHHBI;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PUIUYECKHMX METOJIOB, HCIONb3Yys OIMUCAHHUE
UCCJIEIOBAHMS, BBIIEIATh IPOBEPSIEMOE MPEAINOJIOKEHUE, OLEHUBATh NPABUIBHOCTh MOPSAAKA MPOBEACHUS
UCCIIEJOBAHMUSL, JIEJIaTh BBIBO/Ibl, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUN U OIIBITOB;



MIPOBOJIUTH OMBITHI IO HAOTIOICHUIO (PH3UUECKUX SIBICHUH MM (PU3MUECKUX CBOMCTB Tl (M3ydeHUE BTOPOTO 3aKOHA
HrploToHa, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTD IepHoAa KoJIeOaHui MpyKMHHOTO MasiTHUKA OT Macchl rpysa
1 KECTKOCTH MPYXKHUHBI U HE3aBUCHUMOCTb OT aMIUIUTYJbl MaJIbIX KOJIOaHUH, MPSIMOIMHEHHOE pacHpOoCTpaHEeHUe
CBETa, pa3liokeHUe Oeloro CBeTa B CIEKTP, M3YYCHHUE CBOWCTB M300paKEHHs] B TUIOCKOM 3€pKajie U CBOWCTB
n300pakeHUsl TIpeaMeTa B COOMpAlolIel JIMH3e, HAOIOJCHHE CIUIONIHBIX W JIMHEHYATBIX CHEKTPOB W3IYUYCHHS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOro Habopa 00OpyIOBaHUS, OMUCHIBATH XOJ OMbITA U €O
pe3yabTaThl, GOPMYITUPOBATH BHIBOIBL;

HIPOBOJUTH MPU HEOOXOAUMOCTH CEPHIO TPSMBIX U3MEPEHUH, ONpeNeNsisi CpeiHee 3HaYeHUE U3MEPSEeMO BETMYUHbI
(boxycHOE paccrossHue cobOuparoIeld JTUH3bI), 0OOCHOBBIBATH BHIOOP croco0a HU3MEpeHHs (HM3MEPUTEIHHOTO
nmpubopa);

IPOBOJUTH HCCIIEOBAaHUWE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIB30BAaHHEM MPSMBIX H3MEpEeHUi
(3aBUCUMOCTbH ITyTH OT BPEMEHU NPHU PAaBHOYCKOPEHHOM JIBUKEHHMU 0€3 HadalbHOW CKOPOCTH, MepHojaa KoyiedaHui
MaTeMaTHYeCKOT0 MasTHUKAa OT JUJIMHbI HHUTH, 3aBUCUMOCTH YIJla OTpPa)K€HHUS CBeTa OT yIjla NaJeHUs U yria
NPEJIOMJICHHUS OT YIJIa MAJCHHUs): TUIAHUPOBATh UCCIIEAOBAHIE, CAMOCTOSTEIILHO COOMPATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBHCUMOCTH (DH3MUYECKUX BEJIWYMH B BHJE TaONUI] U TpadHKOB, NENaTh BBIBOIBI IO
pe3yJbTaTaM HCCIeI0OBaHUS;

IPOBOJUTH KOCBEHHBIE W3MEpPEHHMS (PU3UYECKUX BEJIWYMH (CpPEedHssl CKOPOCTh U YCKOpEHHE Tela IIpHu
PaBHOYCKOPCHHOM JBH)KCHUHU, YCKOPEHHE CBOOOIHOTO MAJCHUS, XECTKOCTh MPYXKHUHBI, KOIPPUIMEHT TPEHHUS
CKOJILKCHUS, MEXaHW4YecKasi paboTa U MOIIHOCTh, YaCTOTa M MEPUOJ KOJICOAHUH MATEMaTHUECKOTO U MPYKUHHOTO
MasiTHUKOB, ONTHYECKAas CHJa COOMPAIONICH JIMH3BI, PaAHMOAKTUBHBIA (JOH): TUIAHUPOBATH M3MEPEHUs, COOUPATh
HKCHEPUMEHTAJbHYIO YCTAHOBKY U BBINOJHATh W3MEPEHMS, CIEeAys MPeIIoKEHHOM WHCTPYKIMHU, BBIYUCISTH
3HA4YCHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJIy4YEHHBIE PE3yJIbTaThl C YUETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUI;
coOJII0AaTh MpaBUia TEXHUKH 0€30MaCHOCTHU MpHU padoTe ¢ 1a00paTOPHBIM 000PYIOBAHUEM;

pa3nnyaTh OCHOBHBIC MPU3HAKU U3YyUEHHBIX (PH3MUECKUX MOJEICH: MaTepraabHasi TOUKa, aOCOIIOTHO TBEPIOE TEIIO,
TOYEYHBIM NCTOYHUK CBETA, JIy4, TOHKAsI JIMH3a, IUTaHEeTapHasi MOJENb aToMa, HyKJIIOHHAs MOJIENIb aTOMHOTO S7pa;



XapaKTepU30BaTh MPUHIIUIIBI ACHCTBHS U3yUYE€HHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C ONMOPOM HA UX OMHCAHUS
(B TOM 4HCIE: CIUIAOMETp, NAaTYUKHU TOJOXKEHHS, PACCTOSHUS M YCKOPEHMS, paKeTa, dXOJIOT, OYKH, MEPUCKOII,
¢doroanmapar, ONTHYECKUE CBETOBO/IbI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), Conb3ys 3HaHUS O CBOWCTBAaX
(bu3nyecKux sIBICHUN U HEOOX0oAUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

MCIIOJIb30BAaTh CXEMbI M CXEMAaTHYHBbIE PUCYHKU HM3YYEHHBIX TEXHHUECKUX YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB U
TEXHOJOTMYECKHX MPOIECCOB MPU PEUICHUH y4eOHO-MPAKTHUECKUX 33134, ONTHUYECKHUE CXEMBbI ISl MOCTPOCHHUS
M300paKEeHHI B TUIOCKOM 3€pKaJie M coOMparomeii TnH3e;

IPUBOAUTH IPUMEPHI (HAXOIUTh UHPOPMALIKIO O MPUMEpax) MPaKTUYECKOr0 UCIOIb30BaHUs (PU3NUECKUX 3HAHUH B
MOBCEIHEBHOM JKM3HM [UIsl obOecreueHus Oe30MacHOCTH NpH OOpalleHud ¢ NOpubopaMu M TEXHHUYECKUMU
YCTpPOICTBaMH, COXpaHEHHSI 310POBbsI U COOIIOACHHSI HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPYKAIOIIEH Cpeie;
OCYILIECTBIIATh TMOUCK HH(POpPMauu (QHU3HUECKOro conaepkaHust B VHTepHETe, CaMOCTOATENBbHO (HOPMYyITUPYs
MIOMCKOBBIA 3allpoC, HAXOAUTh IyTH ONPEAENCHHUs OCTOBEPHOCTH TOJYYEHHOM HH(GOpMAMK Ha OCHOBE
MUMEIOIUXCS 3HAHUH U JONOJHUTEIbHBIX HICTOYHUKOB,;

MCIIOJIb30BaTh MPU BBIMOJIHEHUH YyYEOHBIX 33JaHUN HAYYHO-TOMYJSIPHYIO JIMTEPATypy (PU3UUYECKOTO COACpKAHMUS,
CIpaBOYHbIE MaTepUaibl, pecypchl ceTu MHTepHeT, BnageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
MH(QOPMAaLIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpPMAIMU U3 HECKOJIBKHX MCTOYHHUKOB
buznyeckoro coaep)kaHusd, IMyOJUYHO TMPEACTABIATh PE3yJbTaThl MPOEKTHOW WM  HCCIEI0BATEIbCKON
AESITeIbHOCTH, TIPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh U3yUYEHHBIN MOHATHIHBIN anmapaT U3y4aeMoro pasjaeia GU3uKu u
COTIPOBOXAATh BBICTYIUJICHHE MIPE3EHTAINEH ¢ y4ETOM 0COOEHHOCTEH ayTUTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudgposrbIe)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHHHN OKPY’KAIOIIEro MUpa
bu6mmoreka [IOK
1.1 ) - 2
HIBHKE - HayKa o TIpHpose https://m.edsoo.ru/7f416194
bubmunoreka LIOK
1.2 dusnueckue Be 2 1
HBITHACCIHE BETHHIHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUHBIN METO ITO3HAHUS 2 1 bubmorexa [IOK
’ v A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasznea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BelleCTBA
bub6munoreka LIOK
2.1 C 1
ThoeHHe Bettectpa https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJICMCTBHE YACTHI] ) 1 bubmoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
2.3 A 2 1
TPETATHBIC COCTOAMMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
Bbubmunoreka LIOK
3.1 M 3
CXAHUHICCKOT ABIDKCHHC https://m.edsoo.ru/7f416194
32 WNuepuus, macca, IOTHOCTh 4 1 Bbubmunorexa LIOK




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

bu6moreka [IOK

. .B 14 2
33 Cuna. Bupet cun https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBnenus: TBEpAbIMU 3 bu6nuoreka [IOK
’ TeJlaMH, )XKUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBienne KuAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATnmocepHoe raBeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
’ B HUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
> Pabora i momeoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3znen 1. TenioBble siBJIeHUS
1.1 C ICTBA BEILIECTBA 7 Bubmmorexa [IOK
' TPOCHHE 1 CBOUCT t https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Teroneie mpoueccs! 21 3 > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pasznea 2. diiekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
DINIeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tela bu6nuoreka [JOK
2.1 . 7 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IIoCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 1 7 hits://m.cdsoo.rw/7 4181 ce
but6mmoreka [IOK
. 1 1.
2.3 MarmuTHbIC ABICHAS 6 > https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
. 4 1
24 IMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 14.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanMeHoBaHHe pPa3aesioB H TeM nmudpoBLIe
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pasznen 1. Mexannuyeckue siBJeHUS
L1 MexaHn4eckoe JIBMKCHUE U CIIOCOOBI €T0 10 1 1 bubmuoreka [JOK
’ ONHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.2 BsaumoneiicTBue Te 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 1 3
KOHDI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUS U BOJHEI
but6mmoreka [IOK
2.1 M o 7 3
CXAMIHECKHE KOJICOaHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 Mexannueckue BO .3 8 1 3
XAHITHECKHE BOTIHDL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIe U 6 5 bu6nuoreka [JOK
' DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pasznen 4. CBeToBbIC ABJICHUS
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuoreka [JOK




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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bubmunoreka LIOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bubmunoreka LIOK
5.1 Hcnyckanue v mOraonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmunoreka LIOK
32 (CTpoeHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
33 FlaepHbie peaxui ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepKAHUST 6 ) bubmmoreka [JOK
’ Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 99 27







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTposabubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YyYeHHs

DJIEKTPOHHbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypchl

duzuka u €€ poJib B MO3HAHUU

OKpYy»Karolero Mupa (64)
®du3uka — Hayka o npupoje. SABieHus
npupoabl. duznueckue ABICHUS

MexaHu4decKue, TeILUIOBEIE,
3JIEKTPUYECKNUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnuecKkue BEeITMUNHBI U UX
nu3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEeMIIepaTyphl IpY MOMOIIH
AKHUJKOCTHOTO TEPMOMETpPA U JaTuHKa
TeMIeparypbl”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayK{ U3Yy4aloT MPUPOTY.
EcrecTBeHHOHAY4YHBI METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TIOMOIILIO MOJIeIeH

but6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JATbHOCTD MOJIETA MIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM




OoJpIIie, YeM OOJIbIle BBICOTA ITycKa"

IlepBoHaYaILHBIE CBEJIEHUS O

CTPOEHHNH BemecTsa (54)

7 Crpoenue BemecTBa. ONbITHI, bubnnorexa LIOK
https://m.edsoo.ru/ff09fe0a
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA
8 JIBr>xeHne 4acTHIl BEIIEeCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH IO
9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS
ra3oBy
10 ArperatHble COCTOSIHUS BEIIECTBA
B3anmocBsA3b MEX1y CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
11 ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. bubnmorexa LHOK
. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIbl. CTapTOBasi KOHTPOJIbHASA
padora
JBM)XKEHNE ¥ B3aMMOJICHCTBHUE TENI
21y
12 (l\ElequCKoe IIBUKCHHUE. buGnnorexa LIOK
https://m.edsoo.ru/ff0a05c6
PaBHOMEpHOE U HEpAaBHOMEPHOE
JIBUKCHHUE
bubmunoreka LIOK
13 (CKOpOCTH. EAMHHIIE! CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nmyty 1 BpeMeHM ABUKEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuust. 3aK0H HHEPLMH. Bu6muotexa [JOK




B3anmoaeiicTBre Ten Kak MpuYrHa
N3MCHCHUA CKOpOCTI/I JOBUXXCHUA TCIT

https://m.edsoo.ru/ff0a0c10

IImoTHOCTE BentectBa. PacueT Macchl

bubmunoreka LIOK

16 1 00beMa TeJla 10 ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue
MJIOTHOCTU TBEPAOTO TEJa»
18 Pemenne 3agay mo teme "I1MoTHOCTH bubmuoteka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepucTHKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabota «3yueHue
20 3aBUCUMOCTH PACTSHKCHUS
(medopmanum) Mpy>KUHBI OT
MPUJIOKEHHON CHUJTBI»
21 SIBnenue tarorenus. Cuiia TSHKECTU
CBs3b MEXKY CUIION TSKECTH U
22 Maccon Tena. Bec Tena. Pemenue bubmorexa [IOK
" " https://m.edsoo.ru/ff0al778
3aga4 mo teMme "Cria TSHKecTH
7 Cuta TKeCcTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
Du3nYeCcKre XapaKTePUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bubmunoreka LIOK
24 HMswepenne e Jlunamomerp https://m.edsoo.ru/ff0al 8cc
bubmunoreka LIOK
25 Bec Tena. Hewecomocts https://m.edsoo.ru/ff0al778
CJIO)KCHI:IC JIBYX SI/IJI, HATPaBIEHHBIX BuGmorexa LIOK
26 MO OAHOUN MPSIMOM.

PaBHOelicTBYIOIIAS CHIT

https://m.edsoo.ru/ff0ala70




27

Pemrenue 3agad mo reme
"PaBHoneiicTByromas cui"

28

TpeHue CKONbXEHUs U TPEHUE MOKOS.
Tpenue B mpupoie U TEXHUKE

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

29

Jlaboparopuas pabota «3yueHue
3aBUCUMOCTH CUJIbI TPCHUA
CKOJIBKCHUA OT CUJIbI JaBJICHUA U
XapaKkTepa CONPUKACAIOIIHXCS
MMOBEPXHOCTEI»

bubmunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

Pewrenune 3ana4 Ha onpenencHue
PaBHOJICUCTBYIOIIEH CUIIBI

31

Pemrenne 3agaud mo remam: «Bec
tenay, «[ paduueckoe n3odpakeHue
cuny, «Cuibly, «PaBHoaeicTByoas
CHII»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTposbHas padora mo remam:
«MexaHuYecKoe IBUKEHUE),
«Macca, IJI0THOCTbY», «Bec Teaay,
«I'paduyeckoe H3o0paxeHne CHI»,
«Cuab»

33

JlaBieHne TBEPIALIX TEJI, JKUJIKOCTEN U

rasos (2149)

JaBnenne. CriocoObl yMEHbLICHUS U
YBEJINYCHUS TaBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenwne raza. 3aBUCUMOCTb
JIaBJICHHS Ta3a OT 00bEMa,
TEeMITepaTypbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua naBneHus TBEPIALIMHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0a25b0




TeJNaMH, JKUIKOCTAMH U razaMu. 3aKOH
Ilackansa

HaBHeHI/Ie B XXUJKOCTH U rasc,

bubmunoreka LIOK

36 BBEI3BAHHOE JICHCTBUEM CHJIEI TKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3amau no reme «JlaBneHue B
37 JKUAKOCTHU U raze. 3akoH Ilackamsay bubmunoreka LIOK
KounTtpoJsabHas podora no reme https://m.edsoo.ru/ff0a2826
«laBaenue. 3akon Ilackans»
bubmunoreka LIOK
38 Coobmaronmecst cocyast https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuit mpece bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBo
KUJKOCTHBIM HacOC
Atmocdepa 3emin. [Tpuyannb
TBOBaHUS B HOI
41 ?6]1:)16(():111(1(/)1 ;GMHI/I.(?:][B};II:I/H?/IOCTB bubmorexa HOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBICHUS OT BBICOTHI
HaJl ypOBHEM MOPSI
bubmunoreka LIOK
42 Bec Boznyxa. AtmocdepHoe gaBiieHne hitps://m.cdsoo.ru/ff0a2bsa
43 N3mepenue aTMochEpHOTO JaBJICHUS. bu6nuoreka [IOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [OK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK

AaBJICHUEC HA Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Pemrenue 3agad mo reme

46 "AtmocdepHoe naBicHue"
JleiicTBuE )KUIKOCTH U Ta3a Ha

47 MOrPY>KEHHOE B HUX TEJO. bubmorexa [IOK

https://m.edsoo.ru/ff0a3276

ApxumMenoBa cuia
Jlaboparopuas pabota «OnpeneneHue

43 BBITAJIKUBAIOIICH CHIIBL, Bbubmunoreka LIOK
JNEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnas paboTa 1mo Teme

49 «/ccnenoBanue 3aBUCHMOCTH Beca bubmunoreka LIOK
TeJa B BOJE OT 00bhEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEa»
[InaBanue ten

50 KonTtpoabHnas pa6ora nmo teme Bbu6muotexa [JOK
«/laBJIeHHe TBepABIX TeJl, https://m.edsoo.ru/ff0a3a96
JKHJIKOCTEH M ra3oB»
Jlaboparopnas pabota

51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJKU U
onpeeneHue e€ rpy30no bEMHOCTH"
Pemrenue 3agad mo remam: «IlimaBanue

5) cynoB. BoznyxomnaBaHuey, bu6nuoreka [IOK
«/laBneHue TBEPABIX TE, KUIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»

53 Pa6ora u MmomHOCTh. DHeprus (124) bubmuoreka [JOK
Mexanunueckas pabota https://m.edsoo.ru/ff0a3{82

54 MontgocTth. EquHUIEI MOIITHOCTH buGnnorexa LIOK

https://m.edsoo.ru/ff0a3{82




55

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPU
MOIbEME I10 IecTHHUIE"

56

[IpocTeie MexaHnu3mbl. Poryar.
PaBHOBecue cui Ha peiuare

57

KonTtpoabsHnas pabora nmo teme
«/laBJIeHMe TBepABIX TeJl,
JKHAKOCTEH U ra3zon» /
Bcepoccuiickasi npoBepouHasi
padora

58

PesepBHbIit ypok. Pabora ¢ TekcTamu
1o Teme «JlaBnenue TBEPABIX TEI,
XKUJKOCTEN U Ta30B» / Beepoccuiickas
poBepoyHas pabora

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
Jlaboparopnas pabota
«HccienoBanue ycloBH paBHOBECHS
peIyara»

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay mo TemMe «Y CIOBUA
paBHOBeCI/IH pblqara»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumnuent nonesnoro aecTeus
Mexanusma. JlaboparopHas padota
«M3mepenne KI1/I HaknoHHOM
IJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
momHocTh, KITI"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas SHeprusi.
Kunernueckas 1 noTeHIMaIbHAS

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4252




SHEprus

64

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

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

65

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIepUMEHTAIBHOE ONIPEIETICHUE
U3MEHCHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUU MPU
CKATBIBAaHWUHM T€JIa IO HAKJIOHHON
IIJIOCKOCTH"

66

KonTtpoabsHnas pabora nmo teme
«PaboTa 1 MOIIHOCTH. JHEPTUD)

67

PesepBubIit ypok. Pabora ¢ Tekcramu
o TeMme "MexaHudeckoe JBMKeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adeebd

68

PesepBubIit ypok. PaGora ¢ Tekcramu
o teMe "Padorta. MOMHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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8 KUIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
[
JI:;_H Tema ypoxa Beero Kontpoabnbie IlpakTuyeckue il:;:eﬂnﬂ :)lg];l;l;?i?:enbﬂme
padoTbI padoThI pecypesr
Tennossie sBieHus (284) CtpoeHue u
cBOIicTBa BemecTBa (74) OCHOBHbBIE
1 MOJI0KEHHUS MOJIEKYJISIPHO- 1 bubmorexa [JOK
. https://m.edsoo.ru/ff0a5256
KMHETUYECKON TEOPUHU U UX OIBITHBIE
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 bu6nuoreka [IOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U ra3000pa3HOro COCTOSTHUI |
BElIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
5 Kpucrannmieckne u amopdHsbie Tena 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmaurBaHUE M KallWJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe pacuiMpeHne U cxaTue 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
TennoBbie sBiieHus(2 1)
g Temnepatypa. CBsizb TEMIEPATYPHI CO |

CKOPOCTBIO TEIIJIOBOTO JIBHXKCHHS
YaCTHI]




9 Bayrtpennss sueprusi. CriocoObl bu6nuoreka [IOK
U3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60

10 Bunael rerionepenauu bubmmorexa LOK

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe

1 HCIIO0JIb30BaHUE TETIJIOBBIX CBOMCTB bubmuoreka [JOK
BENIECTB U MAaTEPHUAIIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TeninoTsl. Y aenpHas bubmuoreka [{OK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTrO OanaHca. Bu6muotexa [JOK
TemnooOMeH U TETJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopartopHnas pabota

14 "UccnenoBanue siBJICHUS bubnuoteka [JOK
TEII000MEHa NPU CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer konmuecTBa TEIIOTHL,

15 He00X0IMMOTr0 JIJIsl HATPEeBaHUS Tela
Y BBIICISIEMOTO UM TIPH OXJIAXKICHUN
CraproBasi KOHTpPOJLHas padoTa

16 Jlaboparopuas pabota "Onpenenenue bubnmoreka [JOK
yAEIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToMBa. Y IeibHas TErIoTa bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBienue u oTBEpACBaHUE

18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHas bubmmorexa [OK

https://m.edsoo.ru/ff0a71d2

TEIJIOTa TUTABIICHUS

19 Jlabopartophast paborta "Onpenenenue bubmuoreka [JOK




YAEIbHOW TEIUIOTHI TIJIaBJICHUS JibAa"

https://m.edsoo.ru/ff0a72fe

20

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Ucnapenue

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

21

Kunenue. VI[GJIBHEUI TCIJIOTa
napooOpa3oBaHUs M KOHCHCAIIHH.
3aBUCUMOCTD TEMIIEPATYPhl KUTIEHUSI
0T aTMoc(epHOTO TaBICHUS
KonTpoabHast padora no reme
«M3MeHeHUe arperaTHbIX
COCTOSIHMH BellecTBa

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

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencure
OTHOCUTEIbHOW BJIAXKHOCTH BO3/1yXxa"

bub6munoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OMpCACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHIUTIBL paOOTHI TETIIIOBBIX
neurateneii. [TapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPAHUS

25

KIIJI TenmoBoro aBuraTes.
TemoBble ABUTaTEIN U 3aIIUTA
OKpY>Karole cpebl

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7c7c¢c

26

3aKOH COXpaHEHMS U NIPEBPALLECHUS
OHCPIHUH B TCIJIOBLIX IMPOLICCCAX

27

[ToaroroBka K KOHTPOJILHOU paboTe
o TeMme ""TenaoBrIe ABJICHUS.
H3MeHeHne arperaTHbIX COCTOSTHUI
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

IIpomeskyTOYHASA KOHTPOJIbHASA

but6mmoreka [IOK




padora no teme "TemnioBbie
siBJieHus1. U3MeHeHne arperaTHbIX
COCTOSIHMI BemecTBa'

https://m.edsoo.ru/ff0a86ae

29

DNEeKTpUYECKUE U MATHUTHBIE
siieHus (3749) DaekTprudecKue

3apsanl. 3apsbKSHHBIC TEIa M UX

B3aumopencraue (74)

Dnektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

30

VYpoxk-uccienoBanue "IaeKTpu3anus
TeJl UHAYKIUEW U TIPU
COMPUKOCHOBEHUU"

31

B3anmoneiicTBue 3apsyKeHHBIX TEII.
3akoH Kynona

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

32

DNEKTpUUECKOE MOJIE.
HanpspkeHHOCTD 3JEKTPUUECKOTO
nosist. [IpuHnmn cynepno3unuu
BJIEKTPUYECKUX TOJIEH

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

33

Hocurenu snekTpudeckux 3aps/oB.
OnemeHTapHbli 3apsan. CTpoeHue
aToma

34

[IpoBOIHUKY U TUATEKTPUKH. 3aKOH
COXpaHEHUS AJIEKTPUUYECKOTO 3apsiia

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3aga4 Ha npUMEHEHUE
CBOMCTB AJICKTPUUCCKUX 3apsI0B

bubmunoreka LIOK
https://m.edsoo.ru/ff0a90cc

36

TloCcTOSIHHBIN DIIEKTPUUECKUN TOK
20y

DNEKTPUUECKUN TOK, YCIIOBUS €TI0

bubmunoreka LIOK
https://m.edsoo.ru/ff0a95a4




CYIICCTBOBAHMA. Hcrounukn
QJICKTPHUYCCKOI'0 TOKa

37 JlecTBHS SIIEKTPUIECKOTO TOKa buomorera [IOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AJIEKTPUYECKOTO MOJIs Ha MPOBOIHUKHU 1
U TASTIEKTPUKA"

19 DNEeKTpUYECKUI TOK B MEeTaJlIax, bubnmoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpuUecKas 1enb U e€ COCTaBHbBIE
JacTH
Cuna Toka. JlabopatopHas pabora

41 "N3mepeHne U peryInpoBaHHEe CHIIBI 0.5 bubmmorexa [OK

| p Peryup ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOE HAMPSIKEHHUE.

4 BoasT™merp. JIaGoparopHas pabota 0.5 bubmunoreka LIOK
"U3Mepenue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a9%e14
HanpspKeHus"

43 CornpoTuBieHre TPOBOJHUKA. bubnmoreka [JOK
VY enbHOE CONPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 AIEKTPUYECKOTO COMPOTUBIICHUS | bubnmoreka [JOK
MPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAAN https://m.edsoo.ru/ff0aa738
MIONEPEYHOI0 CEUYEHUs U MaTepuana”
3aBHCHUMOCTh CHIIBI TOKA OT

45 HanpskeHus. 3akoH Oma I ygacTka buomorexa HOK

p ) YA https://m.edsoo.ru/ff0aa44a
Lenu
46 JlabopartopHnas pabota 1 but6mmoreka [IOK




"HccnenqoBaHue 3aBUCUMOCTH CHJIEI
TOKa, UIYILETO Yepe3 Pe3UCTop, OT
COMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e

IlocnegoBarensHOE U nmapaajiCJbHOC

47
COCIMHEHHMS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka

43 MpaBUJjIa CIOKEHUS HAMPSKEHUN TIPU bubmmoreka [JOK
MOCJIEAOBATEIILHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
Jlaboparopnas padota "IIpoBepka

49 MpaBujia JJig CUJIbI TOKA MPU bubmunoreka LIOK
mapajuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3agau Ha npuMeHeHUE
3akoHa OMa /17151 pa3InyHOIro

50 COEIMHEHNS IIPOBOJIHUKOB buGnnorexa LIOK

P https://m.edsoo.ru/ff0aaf8a

KonTpoabHast padora nmo reme
«yieKTpUYeCKHe sIBJICHHS

51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubmunoreka LIOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparophast pabora "Onpenenenue

52 a0O0TBI M MOIIHOCTH 3JIEKTPUUYCCKOTO bubmorera [IOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE e U MOTPEOUTENN

. but6mmoreka [IOK
53 AIIEKTPUIECKOM YHEPTUU B OBITY.

Kopotkoe 3ambikanne

https://m.edsoo.ru/ff0ab660

54

ITocTostHHBIC MAar"HuThbl, UX




B3aHlMOJIECIICTBUE

VYpok-uccnenosanue "M3yuenne

bubmunoreka LIOK

55 . 1
MOJIEN MOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarHuTHBIC SIBJICHHS (64)

56 MarnuTtHoe nosje. MarHuTHOE 1oJjie bubnuoteka [JOK
3eMIIM U €ro 3HaYCHME JJIs JKU3HU Ha https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPUUECKHUE 3apsi/Ibl.

57 3apsKeHHBIC Tella U UX bubmorexa OK

P . . https://m.edsoo.ru/ff0abd2c
B3aumMoiecTBUs. [locTOsTHHBIN
AIEKTPUYECKUN TOK"
KonTtpoabHnas pa6ora nmo teme
"JuekTpuYecKHe 3apsiabl.
3apsikeHHbIE TeJIa M UX

P N N bubmoreka [{OK

58 B3anmoaeicTBus. [locToaHHBIH
., " https://m.edsoo.ru/ff0abea8

3JIeKTPHYecKHil TOK'" /
Bcepoccuiickasi npoBepouHast
padora
PesepBHbIit ypok. Pabora ¢ Tekcramu
o teme "IlocToSHHBIN bub6munoreka LIOK

59 . " .
aneKTpudeckuid Tok" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
poBepoyHas pabora
OmneIT Opcrena. MarauTHoe nojie

60 AJIEKTPUYECKOT0 TOKa MaruuTHoe bubmorexa OK

p https://m.edsoo.ru/ff0ac1d2
0Jie KaTYyIIKH C TOKOM
[IpuMeHeHne >IEeKTPOMarHiuTOB B
but6mmoreka [IOK
61 TexHuke. JlaboparopHas padora 0.5

"N3yueHue nericTBUSI MAarHUTHOTO

https://m.edsoo.ru/ff0ac74a




OJIs1 HA MPOBOJIHUK C TOKOM"

DaexkTpoMarduTHas HHAVKIUs (44)

DNEeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENICH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota

62

"KoHcTpynpoBaHue 1 U3y4eHHE
paboThI ekTpoaBuraresns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

OnbiTel Papazes. 3aKoH
63 AJIEKTPOMArHUTHON MHIYKIIMH.
IIpaBuio Jlenuna

Dnekrporereparop. Crocoos
MOJIyYEHUS JIEKTPUUECKOW SHEPTUH.
64 DJIEKTPOCTaHIIUM Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

[ToaroroBka K KOHTPOJILHOM paboTe
65 1o TeMe "DIIEKTPUYECKUe U
MAarHUTHBIE SIBJICHUS"

Py0e:xxHasi KOHTpoJIbHAsI padoTa Mo
66 TeMe "'"JJIeKTpUYecKHe U
MArHMTHBIE AABJIeHUS"

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

67 PezepBHblil ypok. Pabora ¢ Tekctamu

o teme "TemnoBsie sBaeHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

PesepBubIitl ypok. PabGora ¢ Tekcramu

68 n n
o Teme "MaruuTHbIC SIBJICHUS

OBIIEE KOJIMYECTBO YACOB I10

68

14.5
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9 KUIIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Koutpoabsuble IIpakTuyeckue
n/n Bcero u3yyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl

Mexanuyeckue siBieHus (404)
MexaHnuecKoe IBIKEHUE U CITOCOOBI

1 ero onmcanus (109) 1
MexaHu4eckoe IBUKEHHUE.
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXAHUYECKOTO ABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpsIMOJIMHEHHOE bubanorexka HOK

3 1
JBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE psIMOJIMHEITHOE

4 nBrxeHue. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE | bubmmoreka [IOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHUSI. | 1
I'paduk ckopoctu
CrapToBasi KOHTpPOJIbHas1 padoTa
JlaGopaTtopHas pabota "Onpenenenue

7 YCKOPEHHUS Tea npu | | bubanorexa HOK
PaBHOYCKOPEHHOM JIBHXKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"




CBoOoauoe mmagenue teia. OIbIT

8 lamunes
PaBHOMEpHOE NBMKEHUE 110
9 okpyxHocTH. [lepron u yacrora bubmmoreka [JOK
obparmenus. JInHeitHas u yrioBas https://m.edsoo.ru/ff0ae176
CKOPOCTH
10 LleHTpOoCTpEMUTENIEHOE YCKOPEHUE
Bsaumoneticteue e (204)
11 IIepseiit 3axkoH Hprorona. Bekrop bubmmorexa LHOK
S https://m.edsoo.ru/ff0ac612
12 BTopoii 3akon HproToHa. bubanorexka [HOK
PaBHOelicTBYIOIIAs cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubmmoreka [IOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npuMeHEHUE bubanorexka HOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyrocri. 3akon I'yka nggiri?:;{sigrou/lﬁmaecﬂ
16 Pemenue 3agay mo reme «Cuna
YIIPYTOCTHY
17 JlaboparopHas padota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cia Tperns https://m.edsof)l.ru/fﬂ)aﬂ38
19 Pemenne 3agau mo teme «Cuna Bbu6nuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK

Kod(UITMEeHTa TPEHUS CKOJBKCHUS"

https://m.edsoo.ru/ff0af8be




Pemmenue 3agad mo reMme "3aKOHBI

bu6mmoreka [IOK
21 Hgerorona. Cuna octu. Crita
| yupyr https://m.edsoo.ru/ff0afb8e
TpeHus
Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO
22 TATOTEHUS. Y CKOPEHUE CBOOOIHOIO bubmorexa LOK
’ p https://m.edsoo.ru/ff0af044
nmageHus
VYpok-koHpeperuus "/[Buxenue ten
23 BOKPYT TPaBUTALIMOHHOTO LIEHTPa
(Conneunas cucrema). ["amaktuku"
Pemienne 3agau mo teme "Cuna
24 TSDKECTU M 3aKOH BCEMHPHOTO bubmorexa LIOK
" P https://m.edsoo.ru/ff0af5{8
TSCOTEHUS
IIepBas kocMHu4ecKast CKOPOCTb. bubnuoreka [IOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBEeCHE MaTepUaIbHOI TOUKH.
AOCoIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOrO TENIA C bubmorexa LOK
. . P https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpallleHHUS.
MowmeHT cuinsl. LleHTp TsKeCTH
PaBHOBEeCHE MaTepuaIbHOI TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpI0TO TENA €
3aKpEIIEHHOW OCBIO BpAILlCHMUS.
MowmeHT cuinsl. LleHTp TsRECTH
)3 Pemenne 3amau mo teme "MoMeHT Bbu6nuoreka [JOK
cunel. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJILHOU paboTeE MO Bbubnuoreka [JOK

TeMme "MeXaHUYeCKO€E IBUKECHUE.

https://m.edsoo.ru/ff0b0408




Bsaunmonelictue Ten"

KonTtpoabnas pabora no reme

30 "MexaHnnuyeckoe IBHKEHHe. bubmorexa [IOK
. https://m.edsoo.ru/ff0b06ec
B3aumoneiicrBue Tea"
3akoHbl coxpanenus (104)

31 Nmnynee Tena. Umnynbsc cuiibl. 3aKoH bubmmoreka [IOK
COXPAHEHUS UMITYJIbCA. YIIPYTroe U https://m.edsoo.ru/ff0b07fa
HEYIPYTroe B3auMOJICIICTBUE

0 Pemenue 3aga4 no reme "3akoH bubmuorexa [JOK
COXpaHEHHUsI UMITyJibca' https://m.edsoo.ru/ff0b096¢c

13 Ypoxk-koHpepennus "PeakTuBHOE
JIBU>KEHUE B IPUPOJIE U TEXHUKE"

Bbu6nuoreka [JOK

34 Mexannueckasi paboTa U MOIITHOCTh hitps://m.cdsoo.ru/fl0b0as4

35 Pabota cuibl TSKECTH, CHITBI bubmuorexa [JOK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue

36 paboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHUH Tella 1o
TOPU30HTAILHOM MTOBEPXHOCTH

37 CBs13b 3HEPTUH U PAOOTHI.

IToreHunanbHas sHEprus

13 Kunernueckas sneprus. Teopema o bubmuorexa [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHMsI SHEPTUN B

19 Mexanuke. [Ipome:xxyrounas

KOHTPOJIbHAsI padoTa no reme
«3aK0HBI B3aUMOJAEHCTBUSA U




ABUKCHHUA TEJD»

JlaboparopHas pabota «3ydeHue

Bbu6nuoreka [JOK

40 3aKOHA COXPAHEHUS YHEPTUN https://m.edsoo.ru/ff0bl12fe
Mexannueckne KoneOaHus U BOJHBI

A1 (159) Mexanuyeckue koseOanus (749) bubmuorexa [JOK
KonebaTenpbHOE IBHIKCHHE U €TI0 https://m.edsoo.ru/ff0b1858
XapaKTEePUCTUKU

4 3aryxaromue KoieOaHus. bubanorexka [HOK
Breinyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010

43 MaremaTuuecKkuii U py>KUHHBIN
MasTHUKH
VYpok-uccnenoanue «3aBUCUMOCTb

44 nepuojaa KoaebaHu OT KECTKOCTH buGnnorexa LIOK

https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcChI TPy3a»

45 [IpeBpamienue 3Hepruu npu
MEXaHUYCCKUX KOJICOAHMSIX
JlaGopaTtopHas pabora «OrnpeneneHue

46 YaCTOTHI ¥ TIEPHO/Ia KOJIeOaHmit bubmorexa LOK

https://m.edsoo.ru/ff0blaec
MPY>KWUHHOTO MassTHUKA)»
JlaGopaTtopHnas pabota «IIpoBepka

47 HE3aBHCHMOCTH NEepHOJIa KoJIeOaHHi bubmmoreka [JOK
Tpy3a, HOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»

MexaHUYeCKHe BOJHBIL. 3BYK (84)

43 Mexanunveckue BoiHbl. CBOKCTBA bubmuorexa [JOK
MeXaHU4eCKHUX BOJIH. [IpogosibHbIE 1 https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI

49 VYpok-koHpepenuus "MexaHnueckue




BOJIHBI B TBEpIOM Tetie. CelicMruYecKre
BOJIHBEI"

50

3Byk. PacnipocTpaHenue u oTpakeHue
3ByKa

51

Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepenuus "YabTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTE MO
TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoieOaunsa U BOJIHE!"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KonTtpoabsnas padora no reme
""3aKOHBI COXpAHEHHUSI.
Mexanuyeckue KoJie0aHUs U
BOJIHBI"

56

DJIEKTPOMArHUTHOE HOJIE U

3JIEKTPOMArHUTHBIE BOJIHBI (64)

DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHHIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH

58

VYpoxk-kondepenuus "[lkana
3JICKTPOMArHUTHBIX BOJIH.
Hcrnonp30BaHME AJIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBA3U"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "M3yuenne

Bbu6nmuoreka [JOK




CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOMIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3a1au Ha onpe/ieicHue
YaCcTOTHI U JUTUHBI 3JICKTPOMArHUTHOM
BOJIHBI

61

DNeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTtb cBeTa. BonHoBbIe cBOlicTBa
cBeTa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

CsetoBble sBiaenus (154) 3aK0HbBI

pacopocTpadenus ceera (64)

Hcrounuku ceera. [Ipsmonunennoe
pacrpocTpaHeHHe CBeTa. 3aTMEHUS
Counnia u JIyHsl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)XEHMs CBETA. 3epKaJa.
Pemenue 3aga4u Ha npuMeHeEHUE
3aKOHA OTPAXEHMsI CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3aKOH
MMPCJIOMJICHUA CBCTA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aca

65

[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO
OTpPaXeHUSI B ONTHYECKHUX CBETOBOAAX

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b3c5¢c

66

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH YIJIa IIPEIOMIICHUS
CBETOBOTO JIy4a OT yIja MaJeHus Ha
rpanuiie "Bo3gyx-crekiao""

67

VYpok-koudpepenuus "McnonbzoBanue
MOJIHOTO BHYTPEHHET0 OTPAKECHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3L"




68 JIMH3BI 1 onTHYECKHE TPUOOPHI (69) bubmuorexa [JOK
JInasel. Onrudeckas cuiia IUH3EI https://m.edsoo.ru/ff0b3{2¢c
bu6mmoreka [IOK
69 ITocTpoenue n300pakeHil B TMH3aX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopHas padora "Omnpeneieaue
70 dox EHOFI(; aCSTOSIHI/ISI u OII)'ITI/I‘IGCKOI\/'I bubmorexa HOK
Y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOTICH JTUH3BI
71 Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
I'ma3 kak ontuyeckasi cucrema. 3peHue
72 KonTpoanHasi padora 1o reme bubmorexa [TOK
p P https://m.edsoo.ru/ff0b4684
«CBeTOBbDIE IBJICHU»
7 VYpoxk-koupepennus "JlepexTo
3penus. Kak coxpanurts 3peHue"
Pasznoxenune Oe1oro cBera B CIIEKTP
(3u4) Pa3noxenue Oeoro cBera B
74 cuextp. OneITel HetoToHa. Cnoskenne bubmnorexa LIOK
P ’ https://m.edsoo.ru/ff0c0f4c
CIIEKTPaJbHBIX IBETOB. [[ucnepcus
cBeTa
JlaGopaTtopHnas padota "OMBITHI 11O
pa3lIoKEHUIO OEJI0T0 CBETa B CIIEKTP U
75 BOCIIPUSITHIO IIBETA IPEAMETOB IIPHU UX bubmorexa LIOK
P p p https://m.edsoo.ru/ff0c0e2a
HaOJIOJICHUY Yepe3 [IBETOBBIC
bunbTper"
VYpok-npaktukym "BoiHOBBIE
76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHius u qudpaxuus"
77 KBanToBsle siBienus (174) bubmuorexa [JOK




Hcnyckanne 1 IOTIoIICHIE CBETA

aToMoM (44
OmnsiThl Pesepdopaa u muianerapHast
MOJIEJIF aTOMa

https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Moaens atoma bopa
Hcenyckanue v norioneHue cBera

79 aromoM. KBantsl. JInHeidarsie bubmorexa HOK

https://m.edsoo.ru/ff0c144c
CHEKTPbI

20 Ypok-npaktukym "Habnronenue bubanorexka HOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

. CtpoeHne aToOMHOTO siapa (649) bubmuorexa [JOK
PamnoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/ff0c1672

2 Crpoenue atomHoro siapa. Hyknonnas bubmmoreka [JOK
MO/IENTb https://m.edsoo.ru/ff0c18ac

23 PaagnoaktuBHBIE TpEBpALLICHHUS. bubanorexka HOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4

24 Pemienue 3agau mo teme: bubmuorexa [JOK
"PagnoakTuBHBIE TTpEBpaIicHHS " https://m.edsoo.ru/ff0c1b4a

85 [Tepuona nonypacnana
VYpok-koHpepernus "PaanoakTUBHEIE

86 H£1yquH:11) Bpnpnpoz[e, MEJIUIMHE, bubmmnorexa LIOK

" https://m.edsoo.ru/ff0c2126
TEXHHUKE
Snepubie peakuun (749)

27 SnepHble peakiu. 3aKOHbI bubanorexka [HOK
COXpaHEHUS 3apsiA0BOrO U MAaCCOBOTO https://m.edsoo.ru/ff0c1c58
yucen

28 OHeprusi CBA3U aTOMHBIX saep. CBsA3b bubmmoreka [JOK

MAacCCBI 1 DHCPIruu

https://m.edsoo.ru/ff0c1d7a




89

[IEHUE 3a7a4 10 TEM TIEPHBI
Pemenue 3agay mo teme "Ane e
peakiuu"

90

Peakiiuu cuHTE3a M NETIEHUS AIEP.
Nctounuku sueprun CosiHIa U 3BE31T

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "Anepuas
sHeprerTuka. Jlencreus
PaAOaKTUBHBIX H3.HY‘-I€HPII>1 Ha XUBbIC
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOILHOU pabOTE MO
TeMe "DJIEKTPOMAarHUTHOE MOJIE.
DNIEKTPOMArHUTHbIE BOJHBI.
KBanToBrie saBienus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtpoabsnas padora no reme
""JJIEeKTPOMATHUTHOE TOJIe.
DJIEKTPOMarHuTHbIE BOJIHBI.
KBanToBbIe siBjieHus"

94

[ToBTOPUTENBEHO-0000 AN

MOAyJb (64)

[ToBTOpenue, oboOIeHNKE.

JlaboparopHblie pabOTHI IO KypCy
"B3zaumonaencreue tea"

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

95

[ToBTOpenue, o600IeHNE. Permenne
pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teMme "TenoBble npouecchl”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600IeHNE. Permenune
pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KIIJ] TenioBeIxX aBurareicit”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o600mIeHNE. Permenune

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2b30




pacueTHBIX U KaYEeCTBEHHBIX 3a7a4 110
teme "KIIJ] anekTpoycTaHOBOK"
Py0e:xHasi KOHTpoJIbHast paboTa

[ToBTOpEeHmE, 0000IICHHE.

bu6mmoreka [IOK
98 JIao §) 1 1
" A0OPATOPHAIC pa OHTH o kypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBLIE SBJICHUS
[ToBTopenue, 06o0menue. Padora ¢
" bubmmoreka [IOK
99 TEKCTaMH I10 TeMe "3aKOHBI 1

COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/ff0c2d6a

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

99

27







MPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KJIACC
Kon N .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT'O
MPOBEPHEMOTO 001ero oopazoBaHus
pe3yJbTara
1.1 HCII0JIb30BaTh U3yYEHHBIE MOHATHS
1o pasnuyath SBJICHUS MO OINKCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
' ¢busnveckoe sABICHUE
pacrno3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3MUECKHX SIBJICHUM B OKpYXKAIOIEM MHpE, B TOM 4YHcie (u3nYecKue
1.3 SIBIICHUSI B MIPUPOJIE, TIPU STOM MEPEBOJUTH MPAKTHUUECKYIO 33a/1ady B YU€OHYIO, BBIJCIATh CYIIECTBEHHBIC CBOHCTBA
(mpu3Haky) PU3NUECKHUX SIBICHUM
OTNMCHIBATh M3yYEHHBIE CBOMCTBA Tel U (PU3HUECKUE SBICHHS, UCIONIBb3Ys (DM3MUECKHUE BEIMYMHBI, IPU OMUCAHUU
14 MPAaBIWIBHO TPAKTOBaTh (DU3MYECKHI CMBICT HCIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHS U CIUHUIBI (HU3HUECKUX
' BEJIMYMH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOLINE JaHHYIO (U3MYECKYIO BEJIMYUHY C APYTMMHU BEIUYUHAMHU, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3MUECKHUX BEIIUYUH
Ls XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYCCKUE SBICHUS U MPOIECCHI, UCTIOIb3Ys N3YUYCHHBIC 3aKOHBI, ITPH 3TOM JaBaTh
' CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIllUChIBATH €M0 MaTEMaTHUYECKOE BhIPAKEHHE
L6 OOBSACHATH (PU3MUECKHE SIBICHHUSA, MPOLECCHl M CBOMCTBA Tel, B TOM YHCIIE€ U B KOHTEKCTE CUTyallUd MPaKTUKO-

OPHUCHTHPOBAHHOI'O XAapaKTCpa: BbBIABIATH MNPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH o0pacuHenne w3 1 — 2




JIOTUYECKHUX IIaroB C omopo Ha 1 — 2 W3y4YeHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHH, (U3MYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemath pacuéTHbIe 3a/1a4u B 1 — 2 AefcTBUS, UCIIONIBb3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3UUECKHUE BETUYHHBDI:
Ha OCHOBE aHAM3a YCIIOBUS 3a/1a4¥l 3alHUCHIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI
U TPOBOJIUTH pacu€rhl, HAXOAWTh CIPABOYHBIC JaHHBIE, HEOOXOAMMBIC [UIsl pELIeHUs 3aJady, OICHUBAThH

PEATUCTUYHOCTD MOJIYYCHHON (PU3UUECKOM BETMUMHBI

1.8

pacmo3HaBaTh MPOOIEMbI, KOTOPhIE MOKHO PEIIMTh MPHU MOMOIIHN (PU3MYECKHX METOIOB, B OMMCAHUU HCCIICIOBAHUS
BBIIETISITH MPOBEPSEMOE MPENIOoNIoKeHUE (THUIOTEe3y), pa3jinyaTb W HUHTEPIPETUPOBATH IMOIYYEHHBIH pe3ylbTarT,

HaxoauThb OIIINOKH B XO0J¢ OIibITa, ACJIAaTh BBIBOJBLI I10 €0 pe3yjibTaTaM

1.9

MIPOBOJUTH OMBITHl 1O HAOMIOJACHUIO (U3NYECKUX SBICHUM WIM (PU3UUYECKUX CBOWCTB Tel: (HOpMYIHpPOBATH
IpOBEPsIEMBIE TPEINOI0KEHHs, COOMPAaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBAaHUS, 3aMUCHIBATE XOJ ONBITa U

(bopMyIHpPOBATH BBIBOBI

1.10

BBIITOJIHATE NPAMBIC U3MCPCHHUA C HCIIOJIb30BAHHCM aHAJIOIOBBIX U I_II/I(prBBIX HpI/I60pOB, 3aI1MChIBaTh IIOKa3aHUA

MpUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTHA U3MEPEHHI

MPOBOANUTH HCCIEAOBAHUE 3aBHUCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JPYrod C HCIHOJIb30BaHUEM MPSIMBIX
M3MEpEHUH, y4acTBOBaTh B IUIAHUPOBAHUH Y4€OHOT'O MCCIIEJOBAHUS, COOMPATh YCTAHOBKY U BBIMOJIHATH H3MEPEHHUS,
clieysl MpeaoKEeHHOMY IUIaHy, (PMKCHUpPOBAaTh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUEC

MNPpCAJIOKCHHBIX T216J'II/II_[ u I‘pa(bI/IKOB, ACJIaTh BbIBOJBI 1O PE3yJibTaTaM UCCIICAOBAHUA

1.12

MPOBOANTH KOCBEHHbIE M3MEpPEHHUs (DU3MUECKUX BEIUYHUH, CIAEAYS MPEII0KEHHOW MHCTPYKUMU: TIPU BHITOTHEHUU

I/ISMepeHI/Iﬁ C06HpaTB SKCIICPUMCHTAJIbLHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BEIWYNHEI

1.13

co0Jr0IaTh MpaBuiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

yKa3bIBaTh MPUHIMIIEI JEHCTBHS TPUOOPOB U TEXHUYECKHX YCTPOMCTB, XapaKTepU30BaTh NPUHLMUIIBI JIEHCTBHA

M3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C IMOMOIIBIO MX OMUCAHUS, HCMOJb3ysl 3HAHHUA O CBOMCTBaX




(bU3UYECKUX SBIECHUN U HEOOX0UMbIe (PU3UICCKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTH NMPUMEPHI (HAXOJUTh UHPOPMALIUIO O TpUMepax) MPaKTHIECKOTO MCIOIb30BAHUS (PU3NUECKUX 3HAHUH B
MMOBCETHEBHOW JKM3HU Il oOOecredeHus O€30MacHOCTH TIpU  OOpalieHuu ¢ TpudopaMud W TEXHUUYECKUMH

YCTPONCTBAMHM, COXPAaHEHHS 3I0POBbsI U COOJIIOICHHUS HOPM SKOJIOTHYECKOT0 TIOBEICHHUS B OKpYXKaloIlei cpesie

1.16

OCYIIECTBIISITh OTOOP HMCTOYHUKOB WHGPOpMAIMU B CeTH VIHTEpHET B COOTBETCTBHHM C 3aJlaHHBIM ITOHCKOBBIM
3arpocoM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHMs Pa3IMYHbIX MCTOYHHMKOB BBIACIATH MH(POpPMAIUIO,

KOTOpas SBJSETCS MPOTUBOPEUMBOM MU MOXKET ObITh HETOCTOBEPHOM

1.17

UCIOJIb30BaTh MPH BBIMOJHEHUH Y4YeOHBIX 3aJaHUM HAYYHONONMYJSPHYIO JHUTEpaTypy (U3NYECKOTO COAEpIKaHUS,
CIIpaBOYHBIE MaTepHUaJIbl, peCypchl ceTH VIHTepHET, BiaaeTh NpuéMaMy KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus

nH(OpMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIC U YCTHBIE COOOLICHHS Ha OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMaLUU
(GU3MYECKOTro coAep)KaHus, B TOM 4HClIe IMyOJIMYHO JAenaTh KpaTKHe COOOLIEHHsA O pe3yibTaTaX IpPOEKTOB WU
y4eOHBIX HCCIICIOBAHHM, MpPU ATOM TPaMOTHO HCIIOJIb30BaTh M3YYECHHBIM MOHATUHHBIN ammapar Kypca (QHU3UKH,

COIPOBOXAATh BBICTYIIJICHUE NPE3eHTalueH

1.19

MIPU BBIMOJIHEHUH YYEOHBIX NMPOEKTOB M HUCCIENOBAHMM pachpeleisTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABIICHHBIMHU 33/1a4aMHU, CIICJANTH 32 BBIMOJHCHUEM IIJIaHa JIEHCTBUH, aJIEKBAaTHO OIICHUBATH COOCTBEHHBIN BKIIA/ B

ACATCIIBHOCTD I'PYIIIbI, BEICTpauBaTb KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUUTBIBAsA MHCHHUEC OKPYXKAIOIIUX

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nNpeaMeTHBbIE Pe3yJabTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/JbHOM MPOrpaMMbl OCHOBHOI'O 001Iero
o0pa3oBaHus




1.1

HCIIOJIB30BaTh IMOHATHUA

1.2

pas3iiniaTth ABJICHHUA IO OMMMUCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIIUX IaHHOC

(buzuIecKoe sIBJICHUE

1.3

pacrno3HaBaTh MPOSIBICHNE U3YYEHHBIX (PU3NUECKUX SBJICHUI B OKPYKAIOIIEM MUPE, B TOM UuCiIe PU3NYECKHUE SIBICHUS
B MPUPOJIE, IIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a/1auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOICTBA (IIPU3HAKH)

(hUBUIECKUX SBICHUN

1.4

OIMMCHIBATh HU3yUYCHHBIE CBOWCTBA Tel U (U3MUECKUE SIBICHMSI, UCHOJb3ys (pU3MUEeCKHe BEIMYMHBI, MPH OMHCAHUU
MPABIJIBHO TPAKTOBATh (PU3NYECKUIN CMBICI HCIIOJIb3yEeMbIX BEIMYUH, 0003HAYCHUS M €AMHUIIBI (DU3HMUYECKUX BEITUYHH,
HaXOJIUTh (OPMYJIbl, CBS3BIBAIOIINE TAaHHYIO (PU3NYECKYI0 BEIWYMHY C APYTMMHU BEIMYMHAMHU, CTPOUTH Tpaduku

HU3YUCHHBIX 3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYNH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (bH3I/I‘IeCKI/I€ SABJICHHUA W NPOUCCCHI, UCIIOJIb3YA M3YUYCHHLIC 3aKOHBI, IPU 3TOM [IaBaTb

CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIllMCHIBATh €r0 MaTEMaTHUYECKOE BhIPAKEHHE

1.6

OOBSCHATH (PU3MUECKHE TPOIECChl U CBOWMCTBA Tel, B TOM UHCIE M B KOHTEKCTE CHUTyalUWd MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH MPUYUHHO-CICICTBEHHBIC CBS3H, CTPOUTHh 00BsCHEHUE U3 | — 2 JTOTHYeCcKUx

I1aroB € MTOMOIIBIO | — 2 U3y4EeHHBIX CBOMCTBA (U3UYECKUX SIBJICHUH, (U3MUECKUX 3aKOHA MJIH 3aKOHOMEPHOCTH

1.7

pemaTb pacyEéTHbIC 3a/1a4u B 2 — 3 AEWCTBUS, UCTIOIB3Ys 3aKOHBI U (POPMYIIbI, CBS3bIBAIONINE (PU3NUECKHE BETUUUHBI:
Ha OCHOBE aHalu3a YCIIOBHS 3aJa4yd 3alKUCBIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK MAHHBIX Ui PELICHUS
3aJjauu, BBIOMpPATh 3aKOHBI M (OPMYINbI, HEOOXOIUMBIE i €€ pelleHHus,, MPOBOJAUTH pacuéThl U CpPaBHHUBATH

IMOJIYYCHHOC 3HAYCHUC (bHSquCKOﬁ BCJIIMYHHBI C U3BCCTHBIMH JaHHBIMH

1.8

pacrno3HaBaTh NpPOOJEMBbl, KOTOpPblE MOXHO PEHIMTh MPH NOMOIIM (U3NYECKUX METOAOB, HCIOJb3Yys OIMCAHHE
WCCIEAOBAHUS, BBIIEIATh MPOBEPSIEMOE MPEANON0KEHUE, OIEHUBATh MPABWIBHOCTh TOpsAJKA MPOBEIACHUS

HCCIICOBAaHMs, IeNIaTh BLIBOIbI

1.9

MPOBOJUTH OMBITHl TIO HAOMIOACHUI0 (PU3UYECKUX SBICHUNA WM (PU3WYECKUX CBOMCTB Tel: (POpMyIUpOBaTh




MIpOBEpsieMbIe MPEANOIOKEHHUSI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO OOOPYIOBAaHUS, OMUCHIBATH XOJ OMNBITA U

(bopMyIHpPOBATH BBIBOBI

1.10

BBIIIOJHATE HOPAMBIC HU3MEPCHHUA C HCIIOJIB30BAHUCM AHAJIOTOBBIX HpI/I60pOB n JaT4YHuKOB (1)I/ISI/I‘I€CKI/IX BCJIMYHH,

CpaBHUBATh Pe3yIbTAThl N3MEPEHUN C YUETOM 33JaHHOM a0CONIOTHOM MOTPELTHOCTH

MIPOBOJIUTH HCCIIEOBAHUE 3aBHCHUMOCTH OJHOW (PU3UYECKOM BETMUYMHBI OT JAPYroil C HCHOJIb30BAHHUEM MPSMBIX
U3MEPEHUN: IUIaHUPOBaTh HMCCIEIOBAHUE, COOMpATh YCTAHOBKY M BBIIOJIHATh U3MEPEHUs, CIeAys NPEIJIOKEHHOMY
I1aHy, (UKCUPOBATh Pe3yibTaThl MOJYYCHHOM 3aBHCHMOCTM B BHJE TaONUI M TIpadUKOB, JeNaTh BBIBOJBI IO

pe3yabTaTaM HCCICIOBaHNA

1.12

MIPOBOANTH KOCBEHHbIE M3MEpEeHUsl (U3NYECKUX BEIUYMH: IUIAHUPOBATh U3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO

YCTaHOBKY, CJICAYA HpGI[.HO)KGHHOﬁ HHCTPYKIUU, U BBIYUCIIATH 3HAYCHUC BCIIMYNHLBL

1.13

co0r0IaTh MpaBuiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

XapaKTepu30BaTh NMPUHLMUIBI JEHCTBUS U3YYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOI HAa MX OMHCAHUS,

WCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MYECKUX SBICHUI U He0OXoauMbIe (PU3HUECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTbIC TEXHUUYECKUE YCTPOICTBAa M U3MEPUTENIbHBIE PHOOPHI IO CXeMaM M CXEMaTUYHBIM PHCYHKaM,
COCTaBJIATh CXEMBI JJICKTPUUECKUX LIENEN ¢ IMOCIEI0BATEIbHBIM U MapaJUICIbHBIM COCIUHEHUEM JIEMEHTOB, Pa3jIndas

YCJIIOBHBIC 0003HaYCHMS DIICMEHTOB SJICKTPHUYICCKUX LIGHGI>'I

1.16

MPUBOAUTH MPHUMEPH! (HAXOAUTh WH(POPMAIMIO O MPUMEPAX) MPAKTHUECKOTO HCIIONb30BaHMs (PU3NYECKUX 3HAHUU B
MTOBCETHEBHOM KU3HHM JIJIs1 0OecrieueHust 0€30MacHOCTH MPpU 0OpaIieHu ¢ mprudopamMu U TEXHUYECKUMHU YCTPONCTBAMH,

COXpaHEHHMS 3/I0POBbSI U COOIIOACHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpene

1.17

OCYIIECTBISTh MOUCK MHPOpMAIUU (PU3NIECKOTO COoAepKaHUsl B ceTH VHTepHEeT, Ha OCHOBE MMEIOIIMXCS 3HAHUHN U
NyTéM CpaBHEHMS JOTOJIHUTEIbHBIX MCTOYHHUKOB BBIAEIATh MH(POPMAIUIO, KOTOPAas SBISETCS MPOTHUBOPEUMBON HIIU

MOJKET OBITh HETOCTOBEPHOMA




WCIOJIb30BaTh IMPHU BBIMOJIHEHUHM YYEOHBIX 3a/laHUi HAy4HO-TIONMYJSPHYIO JUTEPAaTypy (U3HUECKOTO COJEp:KaHus,

1.18 CIPaBOYHBIE MaTEpHUAaIbl, peCypchl ceTu MHTepHET; BIajeTh mpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO
co3/laBaTh COOCTBEHHBIC NHCbMEHHBIE M KpaTKUE YCTHBIE cOOOLIeHHs, 0000mas HHOOpMAIMIO M3 HECKOJIBKHX
119 HMCTOYHUKOB (PU3UYECKOrO COACpk aHUS, B TOM 4YHCIE MMyOJUYHO MPEACTaBIATh PE3yJAbTaThl MPOEKTHOW WK
' HCCIIEIOBATENILCKOW JEATENIbHOCTH, NPU 3TOM TPAaMOTHO MCIIOJIb30BaTh W3YYCHHBIM MOHATUWHBIA ammapar Kypca
(bU3UKH, COPOBOKIATH BHICTYIJICHUE MPE3eHTaIuei
MIPH BBIMIOJIHEHUHU YYEOHBIX MPOEKTOB U UCCIIEI0OBAaHUI (U3NYECKUX MPOLIECCOB paclpenesaTh 00S3aHHOCTH B TPYIIIE B
190 COOTBETCTBUHU C IOCTaBJICHHBIMU 3aJadyaMH, CJIEJUTh 32 BBIIIOJIHEHUEM IUJIaHA JEHCTBUM M KOPPEKTUPOBATh €ro,
' aJIecKBaTHO OILICHMBAaThb COOCTBEHHBIM BKJIAJ B JIEATENbHOCTh TPYIIbI, BbICTpAaUBaTh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peiaTh KOHQIHKTHI
9 KJIACC
Kon . .
IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'O
MPOBEPHEMOTO 0o01ero oopazoBaHus
pe3yjabTara
1.1 HCII0JIb30BaTh NU3yYEHHBIE MOHIATHS
1o pas3nnyaTh SABJICHHS M0 ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPHUPYIOLIUX JAHHOE
' ¢dusnveckoe sABICHUE
pacrmo3HaBaTh MPOSBICHUE N3YUYEHHBIX (DPU3UYECKHUX SIBICHUH B OKPYKAIOIIEM MHUPE, B TOM 4YHCIE (PU3UUECKHE
1.3 SBJICHUS B IIPUPOJIE, IPU ITOM MEPEBOAUTDH MPAKTUYECKYIO 3a/1ady B yueOHYIO, BBIICIATH CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKyM) PU3MYECKUX SBICHUIN




1.4

OIMMCHIBATh M3YYEHHbIE CBOMCTBA Tel U (hU3MUECKUE SIBJICHUS, UCIONB3Ys (pU3NUECKHe BEIUYUHBI, IPU ONHUCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICI HCIONb3YEMBIX BEIMYUH, OOO3HAYCHHMS M EIUHULBI (U3NUECKUX
BEJIMYMH, HaXOIUTh (OPMYIIbI, CBS3bIBAIOLINE JAHHYIO (DU3UYECKYIO0 BEJIMYUHY C IPYTUMHU BEIUYUHAMHU, CTPOUTH

rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3MUECKHUX BEIIUYUH

L.5

XapaKTepu30BaTh CBOMCTBA Teld, (U3MUYECKHUE SIBJICHMSI U TMPOILECCHI, UCIONB3YS HM3yYEHHBbIE 3aKOHBI, MPU 3TOM

JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aMCHIBATH €r0 MATEMAaTUIECKOE BRIPAKEHUE

1.6

OOBSICHATh (U3MYECKHE IPOLECChl M CBOWCTBA TeJd, B TOM YHCIE M B KOHTEKCTE CHUTyalUd MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTh OObBsicHEHHE u3 2 — 3
JIOTHYECKUX IIaroB C IMOMOIIbI0O 2 — 3 M3Y4YEHHBIX CBOMCTBA (D)M3MYECKHUX SBICHUH, (U3NYECKUX 3aKOHA HIIU

3aKOHOMCPHOCTH

1.7

pemiath pacuéTHbIe 3a/a4yM (OMHUpAIOIIMEecs Ha CUCTeMy M3 2 — 3 ypaBHEHMil), UCHOJb3YSl 3aKOHBI U (OPMYJIBL,
CBsI3bIBatONME (DM3MUECKHE BEITUYMHBI: HAa OCHOBE aHAlIM3a YCJIOBUS 3a/Jayd 3allMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HEOCTAIOIINE WM M30BITOUHBIE JTaHHBIE, BEIOUPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE IJI PEIICHUS,

MMpOBOAUTH paC‘IéTBI " OCHUBATH PCAITMCTUIHOCTD IMOJTYYCHHOI'O 3HAUCHU A (bH3I/IquKOI>'I BCJINYHHBI

1.8

pacrno3HaBaTb HpOGJIGMBI, KOTOPBIC MOXHO pPCHIUTH IIPpHU ITOMOIIU (1)I/I3I/I‘-IGCKI/IX MCTOOAOB, HUCIIOJIB3Yysd OIMCAHUC
HUCCIICAOBAHMs, BBIACIIATE IIPOBEPIACMOC TMPCAIOJIOKCHNUE, OICHHUBATh IIPAaBHJIBHOCTh IIOpsAAKa IPOBCACHUA

HCCJICAOBAaHMsA, ACIaTh BEIBOAbL, MHTCPIPCTUPOBATL PE3YJIbTATHL HaGJIIO,Z[eHHfI U OIIBITOB

1.9

MPOBOJUTH ONBITHl 1O HAOMIOAEHUIO (U3UYECKUX SBICHUNA WM (U3NYECKUX CBOICTB TEN: CaMOCTOSTEIBHO
coOupaTh yCTaHOBKY H3 HW30BITOYHOTO HabOopa 0OOpYIOBaHHWsS, OMHUCHIBATH XOJ OIBITAa M €r0 Pe3yJbTaThl,

(bopMyIHpPOBATH BBIBOBI

1.10

MPOBOJIUTH MPH HEOOXOJMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OTIPEACTIsis CpeIHee 3HAaUCHUE U3MEPSIEMOI BETMIUHBI
(pokycHoe paccrossHuE coOMparomieil JTMH3bI), OOOCHOBBIBATH BHIOOP CHoco0a U3MepeHHs (M3MEPUTEILHOTO

npuodopa)




IIPOBOJUTh MCCJIEIOBAHUE 3aBUCUMOCTEM (PU3MUECKUX BEJIUYMH C UCIOIb30BAHUEM MPSAMBIX H3MEPEHUI:
IUTAHUPOBATh HCCIICOBAaHUE, CAMOCTOSTENIbHO COOMpATh YCTAaHOBKY, (UKCHUPOBATH pPe3yibTaThl MOJIYYECHHOM

3aBUCHUMOCTH (bPISI/I‘IeCKI/IX BCJIIMYHH B BUJIC Ta6J'II/IHI/I Fpa(l)I/IKOB, ACJIaTh BBIBOJAKI 110 PE3yJIbTaTaM UCCICA0OBAHUA

1.12

NPOBOJUTh  KOCBEHHbIE  W3MEPEHUs  (PU3MUYECKUX  BEJIWYMH:  IUIAHUPOBATh  HM3MEpPEHHs,  COOHpaTh
SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJHATH HM3MEPEHUs, CIEAysd NPENIOKEHHOM HWHCTPYKIUHU, BBIYUCIIATH

3HAQ4YCHUE BEJIMYMHBI U aHAIIM3UPOBATH II0JyYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOMU IOTPEIIHOCTA U3MEPEHUI

1.13

co0JI0IaTh MpaBuiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (PU3UUECKUX MOJIENIeH: MaTepraabHasi TOuka, a0COIIOTHO TBEPAOE TEIO,

TOYCYHBIN UCTOYHUK CBC€Ta, JIy4, TOHKasd JIMH3a, INIaHCTapHasd MOJCJIb aTOMa, HYKJIOHHAas MOJ€JIb aTOMHOTO sJpa

1.15

XapaKTepU30BaTh MPHUHLMIBI JCHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX

OIMUCaHUs, UCIIOJIb3YA 3HAHUS O CBOMCTBaxX (1)I/I3I/I‘-IGCKI/IX SIBJICHUH U HGOGXO,Z[I/IMBIG (I)I/I3I/I‘-I€CKI/IG 3aKOHOMCPHOCTH

1.16

UCTIOJIb30BATh CXEMbI U CXEeMaTUYHbIE PUCYHKU M3YYCHHBIX TEXHUYECKHX YCTPOHCTB, U3MEPUTEILHBIX MTPUOOPOB U
TEXHOJIOTUYECKHUX MPOLIECCOB MPH PEHIEHUU Y4eOHO-IIPAKTUYECKHX 3aJad, ONTHYECKUE CXEMBbl Ul MOCTPOEHUS

n300pakeHMi B TUIOCKOM 3€pKaJie ¥ cOOMparoliei JnH3e

1.17

NPUBOIUTH IPUMEPHI (HaXOAUTh HHPOPMAIHMIO O IPUMEpPax) NPAKTHYECKOTO HCHOIb30BaHNS (PU3NUECKUX 3HAHUH B
MOBCEHEBHON KHM3HM JUIsl oOecriedyeHus O€30MacHOCTH MpH OOpalleHuu ¢ MpudopaMH M TEXHHUYECKUMHU

yCTpOICTBaMH, COXpaHEHHUs 30POBbsI U COOJIOICHHSI HOPM SKOJOTHYECKOT0 IOBE/ICHUS B OKPYKAloIIel cpene

1.18

OCYILIECTBIATh MOUCK MH(OpPMAIMK (PU3UUECKOr0 coaepkaHus B ceTu MHTepHeT, caMocToATenbHO (HOpMyIHpys
MOWCKOBBIA 3allpoc, HAXOAWTh WYTH OMpEACNICHUs JOCTOBEPHOCTH TMOJYy4eHHOW wWH(OpManmuu Ha OCHOBE

HMCIOIIUXCS 3HAHUM 1 JOITIOJITHUTCIIbHBIX UCTOYHUKOB

1.19

WCIOJIb30BaTh MPHU BHINOJHEHUHM yYEOHBIX 3aJJaHUIl HAyYHO-MOMYJSIPHYIO JUTEpaTypy (U3MUYECKOTO CONEp:KaHus,
CIPaBOYHBIE MaTepuaibl, pecypcel cetu IHTepHeT; Biagerb nNpuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa,

npeoOpa3oBaHus HH(OOPMALIUK U3 OJHOM 3HAKOBOM CHCTEMBI B JPYTYIO




co3aaBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6H_ICHI/IH Ha OCHOBC I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHX HMCTOYHHKOB

¢u3nYecKoro conaep)KaHus, MYONUYHO MPEACTABIATH pPe3ylbTaThl MNPOCKTHOH WM HCCIEN0BATEIbCKON

120 JESTeNbHOCTH, IPH ITOM I'PAMOTHO HMCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasaena (Gpu3nku
Y COIPOBOYKAATH BBICTYIUICHUE MpE3eHTalNeH ¢ y4éTOM 0COOCHHOCTEN ayTUTOPUN CBEPCTHUKOB
IIPU BBIIOJIHEHUHM Y4YEOHBIX NPOEKTOB U MCCIENOBAaHMN (DU3NYECKUX IPOLECCOB paclpeneisaTh 00sS3aHHOCTH B
121 IpylIe B COOTBETCTBUHM C IIOCTaBICHHBIMM 3aJa4aMM, CIEOUTb 3a BBINOJIHCHUEM IUIaHa JEUCTBUH U

KOpPpPEKTHUPOBATh €TI0, aJACKBATHO OICHHUBATH COOCTBEHHBIH BKJIaad B JCATCIBHOCTH TIPYIIIIbI, BBICTpAaWBATh

KOMMYHHUKAaTHBHOE B3aUMOCHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peniath KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
paznena

Kon
3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®uzuka — Hayka O MpUpoae. SBJICHUS TPUPOJIBIL.
dusnueckue SABJICHUSA: MCXaHHNYCCKHCEC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ousnueckue BenuuyuHBL M3Mepenue  usmyeckux
BenuunH.  Dusmueckue  mpubopsl.  [lorpemrHocth

n3MepeHnii. MexayHapoIHasi CUCTeMa €IMHUIL

1.3

EcrecTBeHHOHAay4HBIH METO/A TO3HAHWS: HAOIIOJICHHE,
IIOCTAHOBKA Haquoro BOHpOCﬁ, BBIABHXCHHNEC THUIIOTEC3,
OKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, OOBSICHEHUE

HaA0JII0OAaEMOT0 SBJICHUS

1.4

Onwucanue pU3NUECKUX SBICHUN C TOMOIIIBIO MOJIENEH

1.5

[TpakTrueckue pabOTHI:

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.
Ornpezenenne pa3MepoB MajbIX TEJ.

N3mepenne TemmepaTypbl MpH MOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEpaTypPhl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

2.1

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX pa3MEpBI.
OnbITEl,  JTOKa3bIBAIONIME  JHUCKPETHOE  CTPOCHUE

BEIIECTBA

2.2

JIBrxkenue  yactul  BemectBa. CBs3b  CKOPOCTH
JNBW)KEHUA YacTUI[ € Temmeparypoi. bpoyHoBckoe

nBrokeHue, iuddysus

23

B3anmoneicTBre 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




24

ArperaTHble COCTOSIHHSI BEIECTBA: CTPOCHUE Ta30B,
KHUIKOCTeH W TBEPABIX  (KPUCTAIMYECKUX)  Tell.
B3anmocBA3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U HUX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6

[TpakTrueckue pabOTHI:

Ouenka pauamerpa aTromMa METOJOM  psioB  (c
WCIIOB30BaHueM (GoTorpaduii).

OnbITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPEHHUS Ta30B.
OnbIThHI no 0OHApYKEHUIO NEeUCTBUSA cUl

MOJICKYJISIPHOT'O MTPUTSPKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

11 Mexanunueckoe JIBIKECHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUKEHUE
12 Ckopoctb. CpenHsst CKOpPOCTb IpU HEPABHOMEPHOM
' JNBUKEHNU. Pacuér myTu U BpeMEHHU JIBUKEHUS
SBnenne wmHepuuu. 3aKOH MHEpUUH. B3ammoneincTBue
33 TeN Kak MPUYMHA U3MEHEHUs CKOPOCTHU JBUXKEHUS Tel.
Macca kak Mepa HTHEPTHOCTH Teja
Y [InotHOCTH BemecTBa. CBSA3b IUNIOTHOCTH € KOJIMYECTBOM
' MOJIEKYJ B €IUHUIE 00BEMA BEIECTBA
3.5 Cuna kak XxapakTepUCTHKa B3aUMOIEHCTBUS TEIN
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' ITOMOILBIO AUHAMOMETpPA
37 SBnenue TAroTeHus M cuia Tsbkectu. Cuia TsDKECTH Ha
' npyrux mianerax. Bec tena. HesecomocTh
38 Cuna tpenusi. TpeHHE CKOJIbXEHUS W TPEHUE TMOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 CrnoxxeHue cuj, HaNpaBlIEHHBIX [0 OAHOM MPSIMOM.
' PaBHOnelicTBYIOIIAS CHIT
[TpakTrueckue pabOTHI:
3.10 OmnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS

(mapuka B OKUAKOCTH, MOJEIU  DIIEKTPUYECKOTO




aBromMoOMIIT W Tak pgainee). OmpeneneHue cpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM IIapukKa T0
HAaKJIOHHOM  IUIOCKOCTH. OmpenelieHue  IUIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOIIE
3aBUCUMOCTh pacTsDKeHUs (medopManiuu) mpyKUHBI OT
MPUIOKEHHON  Cuibl. OMBITH, JIEMOHCTPHUPYIOLIUE
3aBUCHMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

3.11

@usnuyeckue SBJICHUS B IIPUPOJE: NIPUMEPHI JABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMUBOW M HEKUBOW MPUPOJIE,

JEMCTBHUE CUIIBI TPEHUSI B IIPUPOJIE U TEXHUKE

3.12

TexHudeckue ycTponucTBa: JUHAMOMETD, IOAUIUITHUKH

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEI U TA30B

Hapnenne TtBEpHoOro tema. CrocoObl yYMEHBIICHHS U

+ yYBEIUYECHUS JaBICHUS
47 JlaBieHnue ra3za. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaua naBneHuss TBEPABIMM TEIAMM, )KUAKOCTSIMHU U
' razamu. 3akoH [lackains. [lHeBMaTHUYeCKHE MALTUHBI
3aBUCHUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI
4.4 IMuapocraTuyeckuii mapagokxc. CooOmaronmecs: CoCybl.
['mapaBnuyeckre MEXaHU3MBI
Atmocdepa 3emnu u atmocdepHoe fasneHue. [IpuuuHb
n CYIIIECTBOBAHUS BO3AYITHOW 00o0nouku 3emund. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABIICHUS OT
BBICOTBI HaJl YDPOBHEM MOPS
46 N3mepenne armocdepnoro naenenus. [Ipubopbr mis
' U3MepeHust aTMOC(HEpHOro JaBIeHUS
JlelicTBue >KUIKOCTH MU Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBawmas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3gyxormnnaBanue
49 [TpakTrueckue pabOTHI:

I/ICCHG,Z[OBaHI/IG 3aBUCMUMOCTH B€Ca TC€jJIa B BOAC OT




00béMa TOrpYKEHHOM B IKHAKOCTH YacTH Tea.
Onpenenenne BBITAIKUBAIOLIEN CUIIBI, JEHCTBYIONIEH Ha
Te€no,  NOrpyxkéHHoe B  kuakoctb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbL, JAEHCTBYIOLIEH
Ha TeIo0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CWJIBI, JCHCTBYIOIIEH Ha TEJIO B YKUIKOCTH, OT 00BEMaA
MOrPYKEHHON B MKUJKOCTh YaCTH T€Ja M OT IUIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMmerpa  WIH
KOHCTPYUPOBAHUE  JIOAKA WU ONpEHeNICHHE €€

TPy30MOABEMHOCTH

4.10

Odusnyeckue  SBJICHUA B IPUPOJE.  BIHSHHE
aTMOC(epHOro AaBICHHS Ha )KUBOM OpraHu3M, TUIaBaHHE

pBIO

4.11

TexHuyeckne yCTpOHCTBA: COOOMIAIOMUECS COCYIbI,
YCTPOMCTBO BOJAOINPOBOJAA, THUIPABINYECKUN IIpece,
MaHOMETp, OapomeTp, BBICOTOMEp, IMOPIIHEBOM HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanunueckas pabota
5.2 Mexannueckass MOIITHOCTE
53 [IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAA
' I0cKOCTh. [IpaBuiio paBHOBeCUs prluara
54 [TpumeHeHne paBUiIa paBHOBECHS pblyara K OJIOKy
«3o10T0€  mpaBwioy  MexaHukH.  Koadduuumenrt
5.5 MOJIE3HOT'O NEUCTBUS MEXaHN3MOB. [IpocTrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHimanbHast SHEPTUM TeNa, MOIHIATOTO Hall 3eMIIEN
5.7 Kunernueckas sneprus
53 [lonnas mexaHuueckass SHeprus. 3aKOH H3MEHEHHUS HU
' COXpaHEHUs MEXaHUYECKOU IHEPTrUn
[TpakTuyeckue pabOTHI:
5.9 Omnpenenenne pabOTHI CUIIBI TPEHUS MPU PAaBHOMEPHOM

JABMOKCHUM TCJIa IIO FOpH3OHTaJIBHOI>'I MMOBCPXHOCTH.




Uccnenosanue YCJIOBUI paBHOBECHS pbryara.
N3mepenne KIIJ[ wakionHo#M mockocTu. W3yuenue

3aKOHA COXPAHCHUS] MEXaHHMYECKOW YHEPTUU

Ouzuyeckue SBICHHUS B MPUPOJE: pblUard B Tele

5.10
4eJloBeKa
TexHudeckne yCTpOMCTBA: pblYar, IMOABWXXHBIA H
5.11 HETIOJBVIKHBIN OJIOKW, HAaKJIOHHAsI TIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COlePKAHUS
pasiena 3JIeMeHTa
TEIIVIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISPHO-KMHETUYECKOMN
61 TEOpUH CTPOCHMS BemecTBa. Macca M pa3Mepsl
' MoJieKyl.  OmbITBI, HOATBEP)KIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEPAOro, OJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMM BemlecTBa. Kpucrammuueckue M amop¢HbIe
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
6
TEOpUHU
6.4 CMaunBaHuE U KalWIISPHBIE SIBICHUS
6.5 TeruioBoe pacIlIupeHHe U CXKaTHE
66 Temneparypa. CBsi3b TeMIeEpaTypbl CO CKOPOCTHIO
. TEIJIOBOTO ABM)KECHHS YaCTHII
67 Buyrtpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPIUH: TeIIonepeada U CoBepiieHue padoThl
68 Bunel temonepenadyn: TEMJIONPOBOJHOCTh, KOHBEKLIUS,
. U3JIy4eHue
6.9 KonnuectBo  TemnoTel.  YaenbHas — TEMJIOEMKOCTh




BCIICCTBA

TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIIOBOTO OanmaHca
611 [InaBneHue u oTBEpIEBAHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TemioTa MaBiIeHUs
[TapooGpazoBanue u  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATyphl KUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHAs TEMJI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBeix — aBuratenert  KITJ]
6.15 TEIJIOBOI'O JBUTraTelA. TemIoBbBIC OBUraTEId W 3alllydTa
OKpY>Karollen cpeibl
3aKOH COXpPaHEHHUs U MPEBPALLEHUS SHEPTUH B TEIJIOBBIX
6.16
rporeccax
[TpakTrueckue pabOTHI:
OnbIThHI no 0OHapyKEHUIO NEeUCTBUSA cUl
MOJIEKYJISIPHOTO MIPUTSKEHUSI.
OnbITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHOMN
COJIV WJIU caxapa.
OnbIThI 110 HAOJIO/IEHUIO TEIJIOBOTO PACUIMPEHHUS Ta30B,
KUJIKOCTEN U TBEPIBIX TEIL.
OmnpeneneHue JaBleHUs BO3yXa B OaJUIOHE IIIIPHUIIA.
6.17 OnbIThl, AEMOHCTPUPYIOLIME 3aBUCHUMOCTH JaBJICHUS

BO3/lyXa OT €ro 00bEMa U HarpeBaHus WIH OXJIAXKICHUSI.
[IpoBepka rumore3sl JMHEHHOW 3aBUCUMOCTH JUJIMHBI
CTONOMKA KHUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPaTypBl.

HaGmronenne m3MeHeHUs] BHYTPEHHEW SHEPrHM Tela B
pe3ynbTaTe TeIIonepeaadn U padoThl BHEITHUX CHIL.
HccnenoBanue siBIEHUS TEMJI0O00OMEHA TIPU CMEIIMBAHUN

XOJIOJTHOW U TOpsTY€il BOJIBI.




OmpeneneHne KOJWYECTBA  TEIJIOTHI, MOJYYEHHOTO
BOJIOW TIPU TEIUIOOOMEHE C HAarpeThiM METaUITMYECKUM
HWIAHAPOM.

Onpenenenne ynenbHON TEIVIOEMKOCTH BELLIECTBA.
HccnepoBanue npolecca UCapeHus.

Onpenenenre OTHOCUTENbHON BIAXXHOCTH BO3/yXa.

Omnpenenenue yaeaIbHON TEMJIOTH TUTABICHUS JIbJIA.

6.18

Odusnyeckue SBICHUS B MPUPOJAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBJICHUS B MNPHUPOJE,
KpUCTaJIIbl B IIpUpoae, uznydenue CoiHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,

WHEs, CHera.

6.19

TexHudeckne  yCTpOMCTBA:  KAaNWULIAPBL, IIPUMEPHI
HCIIOJIb30BAaHUS KPUCTAJLIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JEKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJEUCTBUS 3apsKEHHBIX TEN OT
BEJINYMHBI 3apsII0B U PACCTOSIHUS MEXY TEJIaMH)
OnexTpuueckoe noje. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

7.3 nojs. [IpuHIUI Cyneprno3uiMMu AIEKTPUUECKUX MOJeH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN

7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHMKY 1
IOUDJIEKTPUKA

7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

76 ONEeKTpUYECKUH  TOK.  YCJIOBHS  CYyLIECTBOBaHHS

' ANEKTPUYECKOT0 TOKA. ICTOYHMKN IOCTOSTHHOTO TOKA
7.7 [elictBus 3JIEKTPUYECKOTO TOKa (TerioBoe,




XUMHYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax

Onextpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.8

HaIpshKEHUe

ConpoTuBieHue IIPOBOJIHUKA. VY nensHoe
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa AJ1 yyacTKa Lenu

[locnenoBarenpHOE W HapaJIeIbHOE  COEJUHEHUE
7.11

MIPOBOJIHUKOB

PaGota ® MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DNEeKTpUYECKHE IEeNH W TMOTPEOUTENN 3ICKTPUICCKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrossuHbIE MarHuTHl. B3auMopnencTBue IOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mnosne. MarHutHOoe mone 3eMiid U €ro
7.15

3HA4YEHME JUIS )KU3HU Ha 3emiie

OmneIT Opcrena. MaruutHoe 1oJie 3JIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne 37EKTPOMarHuTOB B TEXHUKE

JlelicTBUE MarHUTHOIO IIOJISI HA IMPOBOJHUK C TOKOM.

DneKTpoABUTaTellb MOCTOSSHHOTO TOKa. Mcrnonb3oBaHue
7.17

AJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX M Ha

TpaHCIIOpTE

OnbiTel  @apaned.  SIBieHUE  BIEKTPOMArHUTHOMN
7.18

unaykiuu. [Ipasuno Jlenma

DNEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
7.19 AJIEKTPUYECKON SHEPIruu. DJIEKTPOCTAHLINH Ha

BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU

[TpakTrueckue pabOTHI:

OnpIThl 10 HAOTIOACHUIO JIEKTPU3ALUHN TEJ UHIYKIUEH
7.20

U IIPU CONIPUKOCHOBECHUH.

HccnepoBanue JEHCTBHUS  DJIEKTPUYECKOrO IOJISL  Ha




MPOBOJIHUKYU U AUDJICKTPUKHU.
COopka ® mIpoBepKa pabOTHl DIEKTPUUYECKON IETH
MOCTOSIHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSKEHUS.
HccnenoBanmne 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HAMPSHKCHUS
Ha pe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, IJIOLIA/IN MTONIEPEYHOr0 CEUEeHUS U MaTepuaa.
[IpoBepka mpaBuia CIOXEHHS HAOPSOKEHUW TIpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU [IBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Ajsi CHJIbI TOKa MpU HapaiieIbHOM
coequHEeHNN  pe3uctopoB.  OrmpeneneHue  pabOThI
AJEKTPUYECKOTO TOKa, MAYIIETO 4Yepe3 PpPe3UucTop.
OmpeneneHue  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKa, WIAYLIET0 4Yepe3 JaMIIOUKy, OT HampsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MAarHUTOB.
W3ydyeHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MU
ux oObeauHeHMH U pazaeneHuu. lccrnegoBanue
JEHCTBUS AJIEKTPUUYECKOTO TOKa Ha MarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIBI
B3aUMOJCHCTBUS KATYIIKH C TOKOM M MarHuWTa OT CHUJIbI
TOKa W HampaBjieHHs Toka B Karymke. 3ydeHue

,HCfICTBPISI MAarHMuTHOIO IoOJisI Ha IMPOBOJHUK C TOKOM.

KoncrpynpoBanue u U3y4YeHUE paboTHI
3JIEKTPOJBUTATEIS. N3smepenne KIIA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThHI o

HUCCICOOBAHHUIO ABJICHUS SHCKTPOMaFHI/ITHOI\/'I WHAYKIIHUH:

HUCCICIOBAHUC W3MEHCHHMH 3HAUCHUS U HaIlpaBJICHU A




HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJIE: DIIEKTPUUECKHE
ABICHUST B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, Iper( MOFOCOB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHAHUC

7.22

TexHHUecKHe YCTPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJIbTMETP, PEOCTaT, CUETUUK DIEKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpEeIOXPaHUTENH, JIIEKTPOMATHUT, JJIEKTPOJIBUrATEINb

IMOCTOSAHHOI'O TOKA, reHEpaTop MOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon anementa IIpoBepsieMble 2IEMEHTHI COACPHKAHUS
paznena
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexanunyeckoe ABuKeHue. MarepuanbHas — TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTE, MEXAaHUYECKOTO IBUKCHUSA

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHoMepHOe mnpsimosinHelHOe aBHkeHue. CpenHss

8.4 W MIHOBEHHas CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBUKEHUU

8
95 Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE
' JBUYKEHUE

8.6 CBoOonanoe nmagenne. OneITel [ anunes
PaBHOMepHOE ABWKEHME MO OKpYXHOCTH. [lepmon u

8.7 yactora oOpamieHus. JIuHeiiHas M yrioBasi CKOPOCTH.
[leHTpOCTpEMUTENTBHOE YCKOPEHHE

8.8 [TepBsriit 3akon HproToHa

8.9 Bropoii 3akon HetoTona




8.10

Tpernii 3akon HetoToHa

8.11 [TpuHIMTT Cynepno3uiuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuja TPEHUS CKOJIbKEHUS, CUjia TPEHUS
' MOKOs1, APYTHe BUABI TPEHUS
g 14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHMS.
' YckopeHnue cBOOOTHOTO MaICHUS
215 JBwxenue  tuianer  Bokpyr  Comnma.  IlepBas
' KocMHUYeckasi ckopocTb. HeBecoMoCTh U meperpys3ku
216 PaBHOBecHe MaTeprabHOU TOYKU. AOCOIIOTHO TBEPOE
' TENO
217 PaBHoBecue TBEpPHOro Tena € 3aKpPEIVIEHHOM OCBIO
' BpaieHusi. MoMeHt cuiibl. LleHTp TsbkecTu
8.18 Nmnynbce Tena. M3menenune ummnynbca. UMmynbe criibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
222 PaGota cunm TsKecTH, yHIpyroctd, TpeHus. CBs3b
' SHEPTUH U PaOOTHI
223 [lorenunanpHas dSHeprus Teja, MOJHATOrO  Haj
. MMOBEPXHOCTHIO 3eMIIn
8.24 IToTeHuManpHas 3HEPTUS CKATON IPY>KUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUH
[IpakTuyeckue paboOTHI:
OmpeneneHne CpemHe CKOPOCTH CKOJBXKEHHUs Opycka
WIM JIBWKEHUS IIapuKa IO HAKIOHHOW IJIOCKOCTH.
Onpenenenre yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM
8.27 JBH>KEHUU 110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BpPEMEHHU IPHU
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaualbHOM CKOPOCTH.
[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM

JABHKCHHNU 0e3 HavalIbHOM CKOpPOCTH TIYTH OTHOCATCA




KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MMPOMCIKYTKHU BPECMCHH OJJMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPEHHSI CKOJIBKEHUS
oT CHIJIbI HOPMAJILHOT'O JaBJICHUA. Onpez[eneHI/Ie
kod(pduimenTa TpeHUs CKONbXeHHs. OrmnpeeneHne
KECTKOCTH TpYXUHBL. OmnpeneneHue padOThl CHIIBI
TPEHUsT TPU PABHOMEPHOM JBIDKEHHHM Tela IO
ropu3oHTaNbHONW ToBepXxHOCTH. OrmpeneneHue padboOTHI
CHJIBI  YOPYrocTH  TNpH  TOabéMe  Tpy3a  C
HUCITIOJIB30BaHUEM HEIIOABUXHOI'O n IIOABHUKHOT'O

OJIOKOB

dusndyeckue sABJICHUS B nmpupoac: MpujiIrBbI U OTIIMBBI,

8.28 nBuKeHHe IulaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JBM)KEHUE KUBBIX OPraHU3MOB
229 TexHuueckne  yCTpOWCTBA:  CHUJOMETP, JATYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarenbHoe npmkeHne. OCHOBHBIE XapaKTEPUCTUKU

o1 KoJeOaHuii: Iepruo, 9acToTa, aMIUTUTYAA
92 MareMarnueckuin u IIPYKUHHBIA MAasITHUKU.
' [IpeBpanienue 3HEprun MpH KOIeOATETLHOM JABUKCHUN
93 3aryxatomue koyieOaHus. BwIHYXACHHBIC KOJICOAHUS.
' Pe3onanc
Mexanndeckue BOJIHBL. CBOHCTBa MEXaHHMYECKHX BOJIH.
94 [IpononbHbIE U TIONIEpEYHBbIE BOJIHBIL. J[IMHA BOJHBI U
' CKOpOCTh €€ pacnpocTpaHeHUs. MexaHn4ecKkue BOJIHBI
B TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI
9.5 3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[IpakTuyeckue pabOTHI:
OmpeneneHne YacTOTBl M Mepuoia  KoJieOaHUU
97 MaTeMaTU4YeCKOro MasTHHKA.

OmpeneneHne YacTOTBl M Mepuoia  KoJieOaHUH
NPYKUHHOIO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  Tepuofa  KoOJICOAHUM




MOJBEIIEHHOT0 K HHUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KosieOaHui
NPYXKUHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBHUCUMOCTH nepuoaa KosieOaHui rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH

npyXuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs

duznueckue SIBICHUS B npupoac: BOCIHPHUATUC 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
LlyHaMH, 3XO0
9.9 TexHudeckue yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BAHUE

yIIbTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BHGKTPOMaFHI/ITHOG ITOJIC. BJIGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana »neKTPOMAarHUTHBIX BOJIH
103 DJIeKTpOMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.
' BoustHOBBIE CBOIICTBA CBETA
10 [IpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOWCTB  SJIEKTPOMAarHUTHBIX BOJH €
MOMOIIBI0 MOOUITFHOTO TenedoHa
dusnyeckue SBICHHUS B MPHUPOJAC: OUOIOTUYECKOE
10.5 NEUCTBUE BUAUMOTO, yIbTpadHuOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN
10.6 TexHuueckue YCTPOMCTBA: HCTIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSA3HU
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBera. IcTouHMKH cBETa

11

11.2

IIpssMonMHENHOE pacIpOCTPaHEHHUE CBETA

11.3

Otpaxenue cera. [Inmockoe 3epkaiio. 3aKOH OTpaKEHUS

CBCTa

11.4

[Ipenomnenue cBera. 3akOH TIPEIOMIICHUS CBETA.

IlosiHOE BHYTpEHHEE OTpaKEHUE CBETA

11.5

JIunza. Xon nyuel B IMH3E

11.6

Onrtuyeckast cuctema QoToarnmapara, MHKPOCKOINA M




TCJICCKOIIa

11.7

I'maz kak onTuueckas cucrema. bauzopykocte u

JaIbHO30PKOCTD

11.8

Paznoxenue Genoro ceeta B criekTp. OnbiTel HploToHA.

CroxeHne CneKTpalibHBIX IBETOB. Jlucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

HccnemoBanne  3aBHCHMOCTH  yria  OTPaXCHHS
CBETOBOIO JIy4a OT yIJia MajeHHUsl.

N3ydyeHne xapakTepUCTUK H300paKEHHUS TpeaMeTa B
IJIOCKOM 3€pKajie.

HccnenoBanue  3aBUCHMOCTH — yrjla  IPEJIOMIICHUS
CBETOBOTIO JIy4a OT yrJja MaJieHusl Ha TPaHUIlEe «BO3TYX —
CTEKJION.

[Tonyyenne wm300pakeHH C TMOMOIIBIO COOHMPAIOIICH
JTUH3BI.

Omnpenenenne (HOKYCHOTO PACCTOSIHHSI M ONTHYECKOU
CHJIBI COOMPAIOIIEH JTMH3BI.

OnBITHI 1O Pa3JIOKEHUIO OEJIOro CBETa B CIIEKTP.
OneITEI 1O BOCHPHSITHIO I1[BETAa TMPEAMETOB TPHU UX

HaOJII0JICHUN Yepe3 IIBETOBbIC (PUITBTPHI

dusnyeckue sBIeHUS B npupoje: 3atMeHus CosHua u

11.10 JlyHBI, IIBETA TEN, ONTHYECKUE SBICHUSA B arMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
Texnuyeckue YCTpOMCTBA: OYKH, [IEPUCKOIL,
H ¢doToanmnapar, ONTHYECKHUE CBETOBO/IbI
KBAHTOBGIE SABJIEHUA
Onbitel Pezepdopna u mmaHeTapHas MOJCIb aToMa.
121 Mopneins aroma bopa
Hcnyckanue M NOIJIOUIEHHE CBETa aTOMOM. KBaHTHI.
12 122 JIuneityaTeie CIEKTPhI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- U raMmMa-u3IydeHHs
Crpoenune aromHoro sapa. HyknoHHas wmopnens
124 aToMHOTO siapa. M30Tomnbl
12.5 PagnoaktuBubie npespamieHud. [lepuon mosypacnana




ATOMHBIX AOCP

Snepuble peakuuu. 3aKOHbBI COXPAHEHUS 3apsI0BOTO U

12.6
MacCOBOI'0 YUCEI
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peaknuu cunresa u aenenus saep. MictouHuku sHepruu
' CouHiia u 3831
129 Snepnas osHepreruka. JleilicTBUE  PpaIMOAKTUBHBIX
' U3JIy4EHUN Ha )KUBbIE OPraHU3MbI
[TpakTrueckue pabOTHI:
HaGmroneHne CIJIOMIHBIX H JIMHEWYATBIX CIIEKTPOB
1210 U3IIy4EHUSI.
HccnenoBanue TpPEeKOB: M3MEPEHHUE SHEPIrUM YacTHUILIbI
110 TOPMO3HOMY TyTH (110 poTorpadusim).
W3mepenue paanoakTHBHOTO (GoHA
@usnueckue SBJICHUS B IIPUPOJE: ECTECTBEHHBIN
pagvOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 PaOUOAKTUBHOE H3JIy4EHUE IPUPOJHBIX MHHEPAJIOB,
JEUCTBUE PATMOAKTUBHBIX M3JIYYEHUM Ha OpraHu3M
4eJloBeKa
12.12 Texnuyeckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUYaTbHBIN JO3UMETP, kKaMepa Bunbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBS3U
U II03HABa€MOCTH SIBIEHMW MPUPOJBI, O POJIM IKCIEPUMEHTa B
buszmke, o0 cucTeMooOpa3ymomieii poau (UMK B Pa3BUTHHU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 SBOJIOLUHU
(GU3UYECKUX 3HAHWK M WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJAJEC POCCHUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJOTUH

3HaHUs O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU KakK
croco0e CyIIeCTBOBAHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHON TEOPHH
CTPOCHHUSI BeUIecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUN HPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE pa3audarh SIBJICHUS 110 OMHCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKOe SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YyYCHHBIX (PHU3UUECKUX SBICHUN
B OKpYXalOlIeM MHpe, BBbIIEISAS UX CYIIECTBEHHBbIE CBOMCTBa

(mpu3HaKH)

Bnanenve ocHOBaMM MOHSATHIHOIO ammapara M CHUMBOJHUYECKOTO
s3bIKa (PU3UKHM W WCIOJB30BaHWE WX JUISl pElICHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MpoNHeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaJIBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHue onmmchIBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-IGCKI/IG SIBJICHHU A,

HCIIOJIB3Ys (bnznqecm/le BCJIIMYHUHBI

Bragenne OCHOBaMH METOZOB HAay4yHOTO TIIO3HAHUS C Yy4ETOM
coOIIIO/IeHHsI TIpaBUIl O€30MacHOr0 TpyJa: HaONoeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYyIOBaHMS MO WHCTPYKLIHMH, OMHUCHIBATH XOJ
OTIBITA U 3aIMCHIBATD €0 PE3yIbTAThI, (HOPMYIUPOBATH BHIBOIBI;
MPOBEJCHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO CO6I/IpaTb
SKCIIEPUMEHTANIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHHUC BCJIMYUHBI U AHAJIM3UPOBATL IMOJIYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECJIOKHBIX OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO  COOMpaTh OKCHEPUMEHTAIbHYIO YCTaHOBKY H
MMpOBOAUTDH HUCCIICO0OBAaHUC 10 HHCTPYKIUHU, MNpCaACTaBJIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpaduKOB, YUUTHIBATh MOIPEIIHOCTH, JIEJIaTh BBIBOJBI 10 pe3yabTaTaM

HCCICa0BaHUA

[TonnManue  XapakKTepHBIX  CBOWMCTB  (DU3WUYECKUX  MOJENeH
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, KHJAKOCTEH M TBEPIBIX Tel, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPHUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
Yyuciae M B KOHTEKCTE CHUTYallMi TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBIISTH MPUIMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3YyYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3agaun (Ha Oaze 2 — 3 ypaBHEHUN),
UCTIONB3Ysl 3aKOHBI U (OpMYJBl, CBS3BIBAIONINE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATH KPATKOC YCJIOBHUC 3a/a4iu,
BBISIBIISITh  HEJOCTAIONIUE JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HGO6XOI[I/IMBI€ JJIA eé PCIICHM, NUCIIOJIb30BATL CIIPABOYHBIC JAHHBIC,
NPOBOIUTHh PACYETHl M OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3MUECKOW BEIMYUHBI; YMEHHUE OINPENEeNATh Pa3MepHOCTh

bu3nyecKoil BeTNYNHBI, MOTYYEHHON IPU PEIICHUH 3a7aun

YMeHne XapakTepu30BaTh IPHUHLUIBI  JCUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IIPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBICHUH M HEoOXoauMmble (QuU3HUEcKue




3aKOHOMEPHOCTH

10

YMeHHe WCHoibh30BaTh 3HAHUS O (PHU3WUECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Uil  oOecrieyeHHs O€30IacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKAaloIIed cpene; TOHUMaHHE
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHUH (PU3UKH U TEXHOJIOTHH

IJI1 palfiuOHAJIBHOT'O ITPUPOJA0IIOJIB30BAHNA

11

OneiT mOMCKa, NpeoOpa3oBaHUA U TPEACTaBICHUS HHPOPMAILIU
(GU3MUECKOro CoAep)KaHus C HCIOJIb30BaHHEM HH(pOPMAIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJyYeHHOW WH(POpPMAIMM Ha OCHOBE UWMEIONIUXCS 3HAHUN U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaTb  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUl HAy4HO-TIOMYJSAPHYIO JHUTEPaTypy
(bu3NYECKOro CONep:KaHUs, CIPaBOYHbIE MaTepuaibl, PECYypChl CETU
WntepHer; BnaseHue 0a30BBIMM  HaBbIKaMHM  IpeoOpa3oBaHUs
nHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIyl0; YMCHHE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblil 3JIeMEHT COIepPsKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe naBuxkeHue. MarepuanbHas Touka. Cucrema  orcuéra.

OTHOCHUTECIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopoctb. Dopmyna mms

1.2 BBIYHCIICHHSI CpEJTHEN CKOpPOCTH: V = S/t
PaBHOMEpHOE TIPSIMOJMHEWHOE JBMKEHUE. 3aBUCHUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOEKIUU
NepeMeNIeHNs, TYyTH, KOOPAWHATHl TPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKEHUHU
3aBUCHUMOCTh KOOPJIMHATHI Tejla OT BPEMEHM B Ciy4yae pPaBHOYCKOPEHHOTO
PSIMOJTMHEHHOTO JBUKCHUS:
2
S =vg # i+ ay = ;
2
@opmMynbl UISI TMPOCKIIUU TEPEMEIICHUS, MPOCKIIUU CKOPOCTH H IPOCKIIUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduku 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOCKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIUU TMEepPEeMEIICHUsI, KOOPAUHATHl TPU PABHOYCKOPEHHOM
IPSIMOJIMHEHHOM JABUKEHUU
CBoOonHoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE TEla IO
1.5 BEpPTUKANU (IBWKEHUE Teja BHHU3 MM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPCHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATHI TIPH CBOOOJHOM TAJEHUW Teja TI0

BEPTUKAIIH

CkopocTh pPaBHOMEPHOIO JBM)KEHHS Tella 1O OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTU 4YEpEe3 PaauyC OKPYKHOCTHU U TEPUOL]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne II€HTPOCTPEMUTENIHBHOTO

yckopeHus. @opMyiia U1l BBIYUCICHUS YCKOPEHUS:

1.6
2
a. = v
"R
dopmyna, cBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
1
V= —
T
Macca. [InotHocTh BemecTBa. @opmysa sl BBIYMCIEHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CIoXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHHUS TENNa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
Bzaumopeiicteue Ten. Tperuit 3akon HproToHa:
1.11 F 21~ _Fl—}z
12 TpeHne nokost u TpeHUe CKOIbXKEeHU. DOpMyna I BBIYUCICHUS MOLYJISI CHIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmarust tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSITOTCHUS:

my -M,
F=g L1 _2%
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TafCHUSI.
dopmyia a7 BHIYUCICHUS CHIIBI TSKECTH BOIHM3H nmoBepxHocTH 3emin: F = mg.
JBmxenue mimanet Bokpyr CousHia. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMmynbe Tena — BekTopHast Gu3nUYecKas BeTHUHHA.
=m0

Nmnynbe cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JTSI 3aMKHYTON CHCTEMBI TEJ:
D=0, i, U, =const

PeaxkTtuBHOE nBUXKEHNE

1.17

Mexanuueckast pabota. @opmyna Asisi BBIMUCICHHS paOOThI CHIIBL:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u MNOTCHIHMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON YHEPTUH:

HE)E
Ey ="

Teopema o kuHeTHUYECKOM 3HEpPTUK. DopMyria sl BHIYUCIECHUS TOTEHIUATBHON




OHCPIrum T€jia, IOJHATOIO

Haxg 3eMIIEH:

E,=mgh

Mexanuyeckasi SHEpPIrus:

E=E;.+E 2
L19 3aKOH COXPaHEHHSI MEXaHUYECKOM sHepruu. Gopmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPIUH NPHU HAJTMYUU CUIIBI TPEHHUS.
[IpocTbie MexaHU3MBI. «3070TOE IPABUIO» MEXAHUKH.
Poruar. Mowmenrt cunsi: M - FL.
VYcnoBue paBHOBECHUS pblyara:
M +M +..=0
1.20
[MoxBrxHEIN 1 HenmoABKHBIN 010ku. KIT/] mpocThIXx MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[aBiienue TBEpIOTO TENA.
®opmyrna /17151 BBIYUCIICHUS TaBICHUS TBEPIOIO Tena:
F
pP= G
191 JlaBnenue raza. ATMocdepHOe TaBiIcHUE.
' I'mapocraTuyeckoe naBieHre BHYTPHU KUAKOCTH.
@opMyina 17151 BBIYMCICHHS 1aBJICHHUS BHYTPHU KUIKOCTH:
P=P+Dy,
1.22 3akoH [lackans. ['mnpaBnuueckuii mpecc
3akoH Apxumena. Popmyna sl ONPEIACICHHUS BBITAIKUBAIOIIEH CHJIBI,
JEHCTBYIOLEH Ha TENO, NOTPYKEHHOE B )KUJIKOCTb UJIHU T'a3:
1.23

F_jlm_ =pgV

Ycnopue nmiapaHus Teja. [lnaBanue CYZAOB M BO3AYXOILIaBaAHUC




1.24

Mexanudeckue KojeOaHus. AMIUIMTY[a, TEPUOA M dYacToTa KoJIeOaHHi.

®dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJ KOJICOAHUI:

1.25

Marematuueckuil ¥ NpPYKUHHBIM MasTHUKU. [IpeBpamienue sHeprum Ipu

KoJIe0aTeIbHOM JABHWXXCHHUU

1.26

3aryxatomue konaebanus. BeiHykaeHHbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HponoanHe N IIOIIECPCUYHLIC BOJIHEI. ﬂJ’II/IHa BOJIHbI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIIE

IBYyX cpell. H(ppa3ByK U ylnbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEINOBOM CHIIBL, KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUSI CKOJIBXEHUS; paOOThl CHJIbI TPEHHS, CHIIbI
YIPYTrOCTH; CPEIHEW CKOPOCTH JIBHXKEHHS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu JBM)KEHHUH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KoyieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U IepHoja
KOJICOAHUH TPYKMHHOTO MasiTHUKA,; MOMEHTA CHJIbI, IEMCTBYIOIIEr0 Ha phlyar;
paboThl CHJIBI YNPYroCTH HpHU MOABEME TIpy3a C IOMOIIbIO HEMOIABUKHOIO
650Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOABEME TPYy3a C MOMOUIBIO MOABHKHOTO
OJ10Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOM
YacTH TeJIa U OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUIIbI
OT MAcChl TeJa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
poAa MOBEPXHOCTH; CUJbI YIPYTOCTH, BO3HUKAIOUIEH B IMPYKHUHE, OT CTEHEHU
negopManuu MpYKUHBI, YCKOPEHUs1 OpycKa OT yrjla HAaKJIOHA HarpaBIISIOLICH;
nepuoa (4acToThl) KoyseOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpHOJa
KOJICOAHUH TMPY)KUHHOTO MAasATHUKA OT MAcChl Ipy3a U KECTKOCTH NPYKUHBI;
HCCJIEIOBAaHUE HE3aBHCUMOCTH TIEpHOoJa KOJIeOaHU HUTSHOTO MAasTHHUKA OT

Maccsl rpysa. [IpoBepka ycioBus paBHOBECHS pbluara

1.30

QDuzuueckue s61eHUA 6 npupode: TIPUMEPHl JBUKEHHUS C pa3IMYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKUBOU MPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U

TCXHUKC, MPWIMBbBI W OTJIUBBI, JABUKCHHUC IUIAHCT ConHeyHon CHUCTCMBEI,




pPEaKTUBHOE IBM)KEHHE JKMBBIX OPraHU3MOB, PbIYard B TEJI€ YEIOBEKa, BIUSAHUE
aTMOC(EepHOro JaBJCHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCHIpUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, IYHaAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKH IIOJOKCHHUA, paCCTOAHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIUIIHUKH, PAKCThI, pbI4ar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IPOCTBIEC MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUeCs: COCYABl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3BYKa B OBITY 1 TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYJISIPHO-KUHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BemecTBa. Monenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuyeckue u amopdHsie Tena

55 JBrxenne wyactun BemectBa. CBSA3b CKOPOCTHM  JBUIKEHUS YacTUL C

' Temrneparypoil. bpoyHoBckoe nBmxenue, uddy3us

23 CMaunBaHue U KaWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CKaTUE

2.5 TermmoBoe paBHOBECHE

26 Buytpennsst sHeprus. Pabora u Teruionepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Buael Temionepenaydn: TemIONPOBOIHOCTb, KOHBEKIIHS, U3JTyUEHUE
HarpeBanue wu oxnaxnenue Tten. KomumuecTBo  TemnoTel. Y jenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAaHEHHUs PHEPrUU B TEIUIOBBIX MpoOlEccax. YPaBHEHUE TEIJIOBOrO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE

510 UClapeHuss M KoHAeHcauuu. KuneHwe IKHIKOCTH. YJenbHas TemioTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts Bo3myxa




2.12

[InaBnenne wu Kpuctayuzanus. 3MeHeHHe BHYTPEHHEH JHEpPruud npu

IJIaBJICHUU U KPpUCTAJUIU3AllUN. Y,Z[G.HBHaﬂ TCIJIOTA IIJIaBJICHUA:

,_0

m

2.13

BHyTpeHHHH OHCPIUsA CropaHus TOIJIMBA. Y;[eana;I TCIJIOTA CropaHus TOIJINBA:

q=0/m

2.14

[Ipunuuns! pabots! TemoBbix apuratencit. KI1/1 reruioBoro apuratens

2.15

IIpakmuueckue pabomul

W3mepeHue yAenpHOM TEMIOEMKOCTH METAUIMYECKOTO LMWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (UKCHPOBAHHOM
MacChl, B KOTOPYIO OIIyIIEH HArpeTblii LWIMHIP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'0 HAarpeTbIM LWJIMHIPOM, IIOCJIE OIYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTENBHOW BJIAXKHOCTH BO3AYyXd; YACIBHOW TEIUIOTHI
IIaBiaeHUs Jibaa. lMcciaenoBaHue HM3MEHEHHs TEMIIEpaTypbl BOABL  IIPU
pa3IMYHBIX YCIOBUSX; SIBICHUS TEINIOOOMEHA IMPU CMEIIMBAHUU XOJOAHOM M

ropsiueii BOZpI; Iporiecca HCrapeHust

2.16

Qusuueckue A61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSKEHHE U KalMUIIpHBbIC
SIBIIEHUS B NPUPOJE, KpPUCTAJLIBl B mpupoje, usnydeHue CoiHlla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIApbl, IPUMEPBI UCIOIb30BAHUS KPUCTAIIOB,
KUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpusanus Ten. /[Ba Buia 31eKTpUUYECKUX 3apsia0B

32

B3aumonericTBue 3apspkeHHBIX Tenl. 3akoH Kynona

33

3aKOH COXpaHEHUs DIIEKTPUIECKOTO 3apsiia

3.4

Onektpuyueckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro moiis. Ilpunnmn

CYNEPIIO3UIUH JIEKTPUUECKUX IM0JIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexrpuyeckux 3apsanoB. [leficTBHE DIIEKTPUYECKOrO IO Ha

aeKTpuyecKkue 3apsiabl. [IpOBOTHUKN U AUDIEKTPUKHU

3.6

[TocTossHHBIN 37eKTpUYecKHil TOK. JleicTBUs 35iekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A4/4

DJIEKTPUIECKOE COMPOTUBIICHUE. Y ICITFHOE JIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
18 3akon Oma mJ1s yyacTka anektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTUHEHHUE IPOBOAHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE coeIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 P
CwmenianHble COEIMHEHUS! TPOBOIHUKOB
Pabora u moutHOCTH 31eKTpHUecKoro Toxka. A = Ult, P = Ul
3.10
3akoH [[>oyinst — Jlenna:
3.11 0= 12 ‘R-t
312 OnbiT Opcrena. MarHuTHOE IMOJie TPSIMOTO IMPOBOJHHMKA C TOKOM. JIMHHMM
MarHUTHOW WMHIYKIIHH
313 MarautHoe T1I0JIE TIOCTOSHHOrO MarHmTta. Bs3amMmomelicTBHE NOCTOSHHBIX
MarHuToB
3.14 JleficTBHE€ MarHUTHOTO I0JISL HAa IPOBOJHUK C TOKOM
3.15 OnbiTel Papajnes. SABneHue 351eKTpoMariuTHoW UHAYKIMU. [IpaBuino Jlenma
Ilpakmuueckue pabomol
U3mepeHue  3NEKTPUYECKOTO  CONPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJIHHUKE

(pe3ucTopsl, JaMIo4Ka), OT HAIpsHKEHUST Ha KOHIaX IMPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJIICHUA.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA ISl CUJIBl 3JIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiId, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HHU Ha 3emIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUCTYMK  DJIGKTPUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsI), AJICKTPUUYECKUE
NpPEAOXPAHUTENN, BJIEKTPOMArHUT, 3JICKTPOJABHUIaTeIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlydeBasa mozenb cBeta. [IpsamonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucnepcus ceeta
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHUYEcKas cuiia
' auH3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. Onruyeckue npudopsl
Ilpakxmuueckue pabomul
W3mepenne OnTHYeCKOW CHIIBI COOMPAIONICH JIMH3BI, (POKYCHOTO PACCTOSHHS
cobupatonield JMH3bI (MO CBOMCTBY paBEHCTBa pa3MEpoOB TpeAMeTa U
M300paXeHHs, KOTJa MPEAMET PACIOJIOKEH B JIBOWHOM (OKyCe), MOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
HccnenoBanue cBOMCTBA M300pakeHUS, TIOJTYISHHOTO C IIOMOIIBIO0 COOMPAIOIICH
JUH3bI, W3MEHEHHS (OKYCHOTO pACCTOSIHHS JIBYX CIIOKCHHBIX  JIMH3;
3aBHCHMOCTH YTIJla MPEIOMJICHHs] CBETOBOTO Jiyya OT yIJia MaJeHUs] Ha TpaHUIEe
«BO3/yX — CTEKJIO»
307 Quzuueckue saenenusi ¢ npupoode. 3arMmeHuss ConHua u JlyHbl, 1Beta Te,
' ONTHYECKHUE sIBJICHUS B aTMoc(epe (11BeT Heba, pedpakius, pamgyra, MUpax)
308 Texnuueckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE
. CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oera-, raMmma-u3nyueHus. Peakuuu anbga-u Oera-




pacnana

4.2 OmneiTer Pe3epdopna o paccesanio anbba-gactuil. [nanerapHas Moaenb aToma

4.3 CocrtaB aroMHOrO0 sifpa. M3otormsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YUCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIM (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIy4EHUE NPUPOJHBIX MHHEPAJIOB,
JEHCTBUE PAAUOAKTUBHBIX U31y4YECHUN HA OPraHU3M 4Y€I0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, KaMepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

- ®usuka, 7 knacc/ [epeimkun .M., IBanoB A.W.- Mocksa: IIpocsenienue,2024.
- ®usuka, § knacc/ [leppimkun .M., BanoB A.U.- Mocksa: IIpocsermienue
2024.

- ®usuka, 9 knacc/ [epeimkua U.M., I'ytauk E.M., Banos A.U.,IletpoBa M. A .-

Mockasa: [Ipocsemienne,2025.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

- Jlykamuk B.1., IBanoBa E.B. COopHuk 3anay no ¢usuke 1js 7-9 kiaccos
001eobpazoBarenbHbIX yupexkaeHui. — 13-e uzn. — M.: [Ipocsemenue, 2000. —
224 c.: mi. — ISBN 5-09-009531-0

- Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe rnocooue / A.E. Mapos,
E.A. Mapon. — 7-e uzn., crepeotun. — M.: [Ipoda, 2009. — 123, (5) c.: ui. ISBN
5-7107-8896-1

- Mapon A.E. ®usmka. 8 kinacc: yaebHo-meTonuueckoe mocooue / A.E. Mapoms,
E.A. Mapon. — 8-¢ u3n., crepeoturt. — M.: llpoda, 2010. — 125, (3) c.: un. ISBN
978-5-358-07438-5

- Mapon A.E. ®usuka. 9 kinacc: yueOHo-meroaudeckoe rnocooue / A.E. Mapos,
E.A. Mapon. — 6-¢ uzn., crepeorurt. — M.: Ipoda, 2008. — 127, (1) c.: un. ISBN

978-5-358-04132-5



- Mapon A.E. COopHUK KaueCTBEHHBIX 3a7a4 1o Gpu3uke: st 7-9 ki1
obmeoOpazonart. yupexaeHuii / A.E. Mapon, E.A. Mapon. M.: [Ipocselenue,
2006. — 239 c.: ni. — ISBN 5-09-014814-7

- OpnoB B.A. Tematuueckue Tecthl 1o ¢usuke, 7-8 kinaccel. — M.: Bepoym-M,
2000. — 144 c. ISBN 5-8391-0023-4

- OpnoB B.A. Tematuueckue TecThl o pusuke, 9 kinacc. — M.: Bepoym-M, 2000.
— 142 c¢. ISBN 5-8391-0024-2

- Kupuk JI.A. ®usuka-7. Pa3HOypOBHEBBIE CAMOCTOSTEIBHBIE U KOHTPOJIbHBIE
paboTtsl. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-077-1

- Kupuk JI.A. ®usnka-8. Pa3HOypOBHEBBIE CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE
pabotel. — M.: Unekca, 2003, - 160 c.: un. ISBN 5-89237-075-5

- Kupuk JI.A. ®usuka-9. Pa3HOypOBHEBBIE CAMOCTOATENBHBIE U KOHTPOJIbHBIE

pabotsl. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-027-5

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

- Equnas xomnexims mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/

- Caiit- «Kmacc!nas pusuka nist 1r0003HATEIBHBIX)
http://class-fizika.narod.ru/index.htm

- OeaepanbHBIN HEHTP HHPOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/catalog.page



- Caiit- Pemry EI'D, cnam 'HA
http://phys.sdamgia.ru/
- Caiit- «Bcs OU3UKA»

http://www.all-fizika.com/
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